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Retort  (P)  115 
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Delage,  M.    Refractory  bodies  for  betting  purposes  (P)  "i« 

Delaite,  J.,  and  Legrand.  J.     Fatty  acids  ;    Determination 

ladle  in  butter     "I3 

De  la  Roche,  C.    SU1  as  agglomerate  (P)  220,  267r 

Delasson,  E.     See  Michaud,  G -•  1 

be,  J.    Producer  for  gas  engines;     Suction (P)    116 

De  Laval.  C.  <;.   P.      Chemical  acttou    between    materials; 

Obtaining  a  violent  IP)    581r 

Iron:    Extraction  of  from  its  ores  (PI    541r 

De  Laval.  G-  and  Fageistxom.  E   I  Sepal        -     Centoi- 

fugal  liquid  (P)  554.  874r,  HIS,  1136 

De  Lavallte.     Set  lloidin 870 
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Delepiue.    M.     Platinum    and    iridium    -    --        Action    of 

sulphuric  acid  on  in  presence  of  ammonium 

sulphate   314 

Platinum  :     Solubility  of  in  sulphuric  acid    ....       24 

Delerue,  A.     See  Heyndrick.  P 310 

Delctra.  E.     8m  Reverdin,  F 423 

Delettre,  A.     Sugar ;     Apparatus    for   extracting   molasses 

irom  (P) 1228 

Deleurance.  E.     Amylaceous  materials  ;    Treatment  of 

by  mueedinae  and  other  ferments  (P) 553 

Delhotel.  E.     Benzene  used  for  cleaning  fabrics  ;   Recovery 

of  I?)    17 

Solvents  ;    Recovery  of  volatile  (P)    462r 

DftUwik,  C.  and  Goldschmid,  J.  E.      Xodulising  ores  (P)      642r 
Del  Meglio.  A.,  and  others.     Electrolyser    for   Buperheated 

steam  (P)    1103 

Delporte,  H.  J.  B.     Iron  ;  Beflning in  a  Siemens-Martin 

furnace  (P)    699r 

Del  Prado  y  Lisboa.  M.      Olive  and  other   vegetable   oils  ; 

Extraction  of  (PI 938 

Delville.  D.     Set  Cie.  des  Metaux  et  Prod.  Chim.  d'Overpelt     1051 

DeMarcay.  E.     Accumulator  pletes  ;  Manufacture  of (P)    766 

De  Maraeffe,  H-     Tanning  leather  ;   Apparatus  for (P)     436r 

Demetriade.  C.  G..  and  others.     Explosives  IP)   393 

De  Montesquieu,  L.     Vanilla;   Preparation  of (P) 1117 

De  Montrepeux,  E.  T.     Metalliferous  minerals;  Electrolier 

for  (P)    767 

Demoussy,  E.     Starch  ;    Acid  properties  of  489 

De  Moya,  J.     See  Farkas,  A 990 

De  Xeveu.  E.     See  Bevenot,  P 36,  387r 

Deniges,    G.     Quinine ;    Influence    of    halogen     salts     on 

fluorescence  of  951 

Denis.  M.     Threads  ;  Production  of from  collodion  (P)  1144r 

Denis,  M.  J.  A.     See  Desmarais,  L 333r 

Dennis,  W.  B.     Treating  substances  by  heat  (P)  1101,  1101,  1102r 

Denny.  J.  T.     Turpentine;    Distilling  (P) 1161 

Wood  distilling  retort  (P)    172 

De  Xordenflycht,  R.     See  Beaver.  J.  It 1219 

De  Perini.  V.  A  ,  and  others.      Textile  and  paper  base  (P)    1040 

Depew,  C.  M.,  and  others.     Building  material  (P) 375 

Deprin,  J.  J.     Salts  from  mineral  waters;    Apparatus    for 

extracting  natural  (Pi    1147 

Derrien,  E.     See  Ville,  J 499 

Derval.  E.     Furnaces  for  vertical  retorts  (P)      747,  876r 

Glass-house  pot  furnaces  heated  by  gas  (P)    590 

Denin,  J.  H.   B-     Silk  works  ;    Recover;  of    alcohol    and 

ether  from  artificial  (Pi 71,  925 

Des    Bancels,    J.L.     Colloids    of    opposite    electric    sign; 

Mutual  precipitation  of 852 

Deschamps,  J.  J.     Gas  generator  (P)    170 

De  Schwarz,     C.     Blast-furnace      obstructions  ;       Use     of 

oxygen  in  removing  480 

Desenfans.  L.     See  Jacobs,  A 861 

Deslandes.     Siemens-Martin  furnace  ;  Reactions  in  the  813 

Desmarais,     L,     and     others.     Collodions     and     cellulose 

solutions;    Supplying  to  filters,  &c.  (PJ  .    ..    333r 

Desmonts,  M.  L.     See  Jouas,  M.  J.  A 495,  496 

Desouches,  R.     Generator  for  gas,  vapours,  or  liquids  from 

closed  vessels  (P) 583,  583 

Despax,    P.    L.     Luminosity ;     Imparting  permanent  

to  substances  (Pj     UPl 

Desrumaux,  H.     f-ilti-niig,  purifying,  and  decanting   appa- 
ratus  (P,    .fT.      113 
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alluvial  deposits  in  the  (P)     267 

Dessau,  M.  M.     Rubber  substitute  from    gums   of  certain 
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Deisauer  Vcrtikal-Ofcn  Ges.      Gases  evolved  during  charg- 
ing of  vertical  retorts;    Leading  off  (P)    ...    1212 

De  StuckuS,  H.  W.     Zinc  sulphide  and   alkalis  ;    Apparatus 

for  making  (P)   -or    12lr 

See  Ranson,  C 477r 

Des  Varannes,  if.  le  X.     See  under  Varanncs. 
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Water;    Continuous  purification  of  (P)     ....      132 
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bodies  :   Electrical (P)  1083,  1085,  1140r,  1212,  1212 

Incandescence  electric  lamps  (P)     921 
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of  (P) 332 
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and  heating  (P) 1139 
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(P)     1103 
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Digby,  W.  P.     Hypochlorite  solutions  ;    Electrolytic  manu- 
facture of  (P) 1156 
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electrolytically    produced  1093 

and    Marshall,    A.     VY.     M.    Hvpochlorite    solutions ; 

Manufacture  of  (P) 1052 

Uilette.  Q.  H.     See  Schwob.  L 323,  90i 

Dinamite    Nobel    Soc.  Anon.     Explosives  ;     Production  of 

military  and  mining  (P) 497 
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[ndlarubber  ;     Effect   ol    / oxld vulcanisation 

,,ii.i  oxidation  ol    —    1107 

[ndlarubbei      Inlluenci   ol  •!i^lk  and  moisture  on  the 

*  ulcanifl  itlon  ol  .  - 

[ndlarubber;    Magnesia  ai  Riling  material  tor  18 
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Chamber  process  ;   Loss  of  nitre  In  the .  Discussion      15+ 

Cinchona   Kirks       DlBCnttlOn   09 

Coal*tar  Colour  Jubilee 784 

Extraordinary    General  Meeting  Proceedings    343.  844 
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industry "     661 

Dixon.  H.  II      Chlorine  and  hydrogen;    Union  of  ....  145 

Dixon,  W.  A.     Alcohol;   Possible  source  of .  Discussion  1078 

Dobbs,   c.    and    Pitman.   J-    ll.     Powder    or    explosive  ; 

.Machine  for    miking  grains  or    flakes    of (P) 

1174r,  1175 
Dobler.   F      Paper  and  cardboard  J    Apparatus  for  impreg- 
nating    on   the   machine   (hiring   manufacture 

I'  441.    SB4r 

Paper  or  card  ;    Sizing  (P) 441r 

Dobler,  I*.     Mica  or  Muscovy  glass  ;    Comminuting (P)     I  si 

Docte.  A.  le.     See  under  Le  Docte. 

Doelter.   C.     Silicate-melts   and   silicate-glasses    537 

Doeltz.     F.     (>.     Lead    sulphide    and     calcium    sulphate ; 

Metallurgical  behaviour  ol  a  mixture  of ....     is3 

and  Graumann,  c    A.     Lead  smelting ;    Formation  of 

funic  in    1048 

Oxides;    Behaviour  of  metallic at    high  tempera- 
tures     1218 

■Doerinckel.     F.     Manganese;      Compounds     of   with 

silicon   886 

Doermer,  L.     Calcium;    Electrolytic  187 

Doherty.  H.  L.     Cement  clinker  ;    Process  of  burning 

(P) 590 

Cemeut  kilns;    Process  of  operating   (P) 538 

Gas  calorimeters    (P)     633,   920r 

Gas   producer   furnaces  ;      Regulating   temperature     in 

(Pi  1033r 

and    Combustion  Utilities  Co.     Combustion;   Process  of 

acting  (P)  533 

P)     B42f 

-  producers ;    Regulating    combustion    temperatures 

in  (P) 877 

Dolbear.  C.  F...  and  Phelps,  G.  X.     Dust  laying  agent    (P)    885 

Dolores  Refining  Co.     S      Urns.  j.  h 126 

Dolphin,  H.  E.  Corrosive  liquids ;  Apparatus  for  distri- 
buting   .  especially  for  making  copper  sulphate 

(P) 536 

Donard.    E.,    and    Labbe.    H.     Alimentary  and    medicinal 

substances;  Protective  coatings  for    (P)  ...    354r 

Dyeing     preparations     containing     proteids     as     fixing 

agents   (P) 602 

Donath.   E.     Coals 420 

Tungsten  and  tin  ;    Separation  of 338 

Donau,  J.  Metals,  especially  gold  and  palladium  ;  Deter- 
mination of by  electric  conductivity  measure- 
ments          285 

Palladium  ;     Colloidal    nature    of    solution    of     

obtained  by  carbon  monoxide 2S3 

.Donington,   G.   C.     "Practical   exercises  in   chemistry"..      288 
Donnan.  F.  G.     Chemical  trade  of  England  and    Germany- 

Discussion    1019 

and    Barker.    J.    T.     Cement ;     Volume-expansion    of 

Portland  726 

Donnersruarck.  F.  G .  von.    and  Holken.  M.     Paper   yarn  ; 

Improving  (P) 37r 

Donohoe.  C.  L.     See  Francis,  L.  H 1108 

Dony-Henault.  O..  and  Gittens,  \V.  Cliromium  ;  Electro- 
lytic production  of  484 

Dorant,  K.     Sugar;    Refining    (P) 276,  601r 

Dor-Delattre.  E.     Zinc  furnace   (P)   26,  185r,  378r 

-Dorian,  J.  S.  and  C.  M.     Electric  furnace  (P) 28 

J)orlodot,   F:.   de.     .See   under  De   Dorlodot. 
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Dorn.   V.      See    I'lalluier.    F 1155 

Dougo,    .1      Silk,    artificial  ;     Recovery   ol   solvents    iron, 

bobbins  ol  P       71,  n«r.  177 

Solvents  dittos  >ur  In    factories;    Recovery 

of    volatile  ll'        745 

Doux,  J      Dry  cleaning  proeeas  (PI     881 

1 1 inn,     \l      Boap  :      Manul     ;  -    from 

P)     596 

<       70 

Dowson,  J    I ..   ind  Larter,     \    I     "  Producer  gas  " 1124 

Drabbli .  E      /•'  ds  of  

i; i  •  0  '-of  — — 

Drapier,  .1      See  Glrerd.  ] 1003 

Drapier,  M.                                                           ■  the  volu- 
metric detei ation  ol 911 

Drcaper.  w    I',  and  Wilson,  a      Gallic  acid;    Absorption  of 

by  organic  colloids   515 

uratus  (P)     212.  877r 

Dreyfus,  (       Sta  Clayton  Aniline  Co 751 

Dreyfus,  I     \      Palnl    P      434 

Dreymann,  C.     Unsaturated    compounds;  Converting  

Into  saturated  comp  lunds  (P) 224,  I066r 

Drittler,  F     Starch;  Production  of  improved  —       P       ..    801 

Driver,  W.  B     Alloy;  Copper-nickel-manganese  (P)..     764 

Drost,  T.     Sui-'ar    masses;  Apparatus    for    crystallising  

and  mixing  pulpy  matter  with  diluents  i  Pi    944 

Drugman,  .1      Hydrocarbons;  Oxidation  ol       —by  ozone 

at  low  temperatures  (P)     748 

See  Bone,  W.  A 526, 1209 

Dry  Amalgamation  Co,     See  Thomas,  H.  A 322 

Duboin.  A.    Calcutm  iodomercurates 283 

i  allium  and  stroniuni  iodomercurates 335 

Iodomercurates  of  magnesium  and  manganese    713 

Lithium  ;   Iodomercurates  ol 43 

Mercuric    iodide  ;  Isomorphism  of with    zinc  and 

cadmium  iodides 757 

Sodium  mercuric  Iodide  and  barium  mercuric  iodide  ....     866 

Dubois.  A.     Leather  and  skins  ;    Printing  in  colour  on 

I'  982 

Dubois.c.    Paints;  Preparation  of  submarine  —        r  325 

Dubosc.  I,    A.     See  Jouas,  M.  J.  A 495,  496 

liuli osc.    0.    L.    A.     Camphor    from    terpenes  ;   Preparation 

of (P)      952 

Dubnisson,  A.     Butter  ;  Preservation  of  natural (P). . .     132 

Ducashle.  A.     Rubber  waste  ;  Regeneration  of  (P).  ..      129 

Ducco,  A.     Furnace  ;  Rotating  for  treating  ores  and 

combustibles  (Pi    800, 090 

Duckham.    A.   Mel).      •>>. ■  \V kill.   H.  \V.  306.  illr.  531,  582.632. 

10-  ;r 

Duckworth.  \V.    H.      Yarns ;      Manufacture    of     coloured 

polished  (P)   «8 

Duclaux.  J.     Colloidal  precipitates ;  Washing  866 

1  Hastases  ;  Property  of  899 

Dudgeon.    G.    C.     Cotton ;  Insects    which    attack  in 

Egypt 531 

Dunkelberg.  F.  w.     Water  purifying  apparatus  (PI     492 

Diinkelberg.    (..     Effluents  ;  Apparatus    for    purifying  

(P)  1114r 

Dilrr.  F..  and   Hudler.  J.     (las  from  generators  .  Means  for 

indicating  the  quality  ol  1'   212 

Diirsteler.  \V.     See  Gnehm,  R 1069 

Duff,  E.  J.     Ammonia  ;  Recovery  of  from  gas  (P) 529r 

Duffner.  s.     Evaporating  apparatus  (PI 257 

Dufour.  L.     Canning  extracts;   Decolorising  IP) 1227 

Duinat.  E.     Fabrics;  Artificial  from  collodion.  Ac  iPi  1217 

Duisberg.  C.     Coal-tar  Colour  Jubilee 784 

Du  Jassoncix.  B.    Molybdenum  dioxide;   Reduction  ol 

boron,  and   combination  ol    boron  and  molyb- 
denum          855 

Dukelski.   M.     Borates;  Potassium  and  sodium  .  and 

determination  of  boric  add    757 

Mercuric  oxychlorides ;  Production  of  653 

Dulac.  A.     See  Martinet.  R 693r,  881 

Dumesnil,  E.     Lithium  theobromine;  rsoluble  389 

Dumont,  J.     Soil;  Phosphohumic  constituents  of 871 

Dunbar,   .1 .     Whisky  ;  Blending  (P) «5 

Dunbar,  W.  P.     Liquids  ;  Biological  purification  of  (P)       87r 

Dunford,  J.     Benzine  for  degreasing.     Discussion 1203 

Dunham.  H.  V.     See  Caesin  Co.  of  America     332,  647 

Dunlap.  F.  L.     Ethyl  alcohol  free  from  aldehyde  ;   Prepara- 
tion of  for  oil  and  fat  analysis    391 

Dunlop.  H.     Beef  fat  :  Detection  of in  lard    458 

See  Thomson.  R.  T 272.  937 

Dunn,  M.     Sw  Naughton.  T.  H 386,386 

Dunnett.     F.     E.     Paint  ;  Non-corrosive for    coating 

ships'  hulls  (P)    325,  325r,  703r 

and  Q.  H.,  and  Nelson,  F.  E.     Paint  ;  Antifouling  

Pi     383 

Dupeux.  L.  Gibaud  et  Cie  ,  Soc.   t       Filters  for  wine  or  other 

liquids  iPj 131 
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Dupont,  E      Wood  carbonising  device  (PI 636 

Du  Pont.  1.  I.     Gunpowder ;  Manufacture  of  (P) 284 

I>u  Pont  ile  Nemours  Powder  Co.    Powder  strips  ;  Machine 

for  cutting (P) 12S2,  1282r 

and  Spam,  i      Explosive  (PI    -s<-  284 

Dupont.  L.  and  others.     Milk  powder;  Manufacture  of 

IP)   904 

Dupre.  1'   V      tfoistun  :   Determination  of particularly 

in  cordite  780 

Liurand.  C.,  et CSi     Funis   banks     Machine  ior  boiling-otf, 

charging,  dyeing,  and  washing  (P) 755 

liurand.  Huguenln  et    lie.  Dyeworks  formerly  .  and 

Oswald,   i   .    Lorelan,    H   and    Harpe,   C.    de    la. 

ne  dyesturfs ;  Manufacture  of  IP) 13r 

Oxatine  dyestnfls  :  Production  of  leuco  derivatives  of 

(Pi   118r 

Uuryea.  X.  L.     Paper :  Kendering impermeable  (P) 442 

DutiUoy.    Carbonation  ;  Latest  improvements  in  943 

Duttenhofer.  C.     Explosive;  Flameless for  guns  (P)  ..     911 

Duval.  H.     Diphenylmethane  series  ;  Keduction  in  the ■    214 

Dydynsld,  T.     Washing  machines  for  textiles  (P) 980 

Dyer.    B.     Nitrogen  ;    Electrochemical    fixation    of  . 

Discussion      576 

Dyewarka,  formerly  Durand,  Huguenin  et  Cie.     See  under 

Durand. 
Dynamit,  A.  G.,  vorm  A.    Nobel    und    Co.     Nitroglycerin 

explosives  ;  Manufacture  of (P) 778 

Dziewonski.  K.    See  Nolting,  H 978 


Eacbes,  \V.  R.,  and  Williams.  J.  T.     Metal ;  Annealing 

(P) 126 

Earnshaw,  E.  H.     Tar  ;    Removal  of from  water  gas.     917 

Earp-Thomas.   G.  H.     Nitrogen :    Preparation  and  distri- 
bution of  organisms  which  fix (P) 436 

Eastern  Dynamite  Co..  and  Emery.  S.  S.     Sodium  aluminate  ; 

Manufacturing  (P)    477 

and  C.  L.  Reese.     Nitroglycerin  ;   Manufacture  of 

<P/  199,  235r 

Eaten,  E.  N.     Set  Nowak,  O.  H 647 

Eberhardt,    P.      Aniseed  oil ;    Method   of   extracting  — —    281 

Eberle,  B.     Blasting  powder  (P)   609 

Echegut,    L.      Paper   pulp    from  esparto,  diss,    and  dwarf 

palm  ;   Manufacture  of (P)   388 

Eckenbrecher.    C.    v.      Barley    cultivation    experiments  of 

the  Verein.  Versuchs-  n.  Lehranstalt  f.  Brauerei  . .     823 
Eckenstein,  A.  v.,  and  Blanksma,  J.     Sugars  and  glucosides  ; 

Benzal  derivatives  of 943 

Eckl,  A.     Lignite.  &c. ;     Briquetting  by  magnesium  oxv- 

chloride  (P)   258 

Economic  Safety  Gas  Co.,  and  Fowler,  C.  C.     Carburetted  air  ; 

Apparatus  for  producing (P)    1033,  1034r 

Edelmann,   O.     Aluminium    bronze  industry ;    Explosions 

in  the  1099 

Eder,  J.  M.     Latent  image  ;    Nature  of  the 134 

Edison.  T.  A.     Cement  kiln  (P)    317 

Conducting  films  ;   Process  of  making (Pj     642 

Electrode  mass  for  storage  batteries  (P)    432 

Electrode  ;    storage  battery  (P)   432,  700r,  852 

Furnace  ;    Calcining (P)  851r 

Metallic    flakes   or    films ;     Process    of    making  

(P) 642,  643.  700r,  891r,  1225 

Metallic  surfaces  ;  Process  of  cleaning (P)    644r 

Metals  ;    Making  composite  (P)  ! 851 

and  Aylsworth.  W.  Electrodes;  Storage  battery (P)..     852 

and  Edison   Storage  Battery   Co.      Batteries ;    Treating 

alkaline  storage  (P)    482,  643 

Battery  ;    Alkaline  (P)   853 

Edison  Ore  Milling  Syndicate,  Ltd.    Separator ;    Magnetic 

ore  (P)    223 

Edison  Storage  Battery  Co.,  and  Aylsworth,  J.  W.     Nickel 

plating;    Apparatus  lor  (P)    484 

See  also  Edison,  above. 

Edson,    E.    R.      Garbage    and    sewage ;     Reducing    

(P) 949,   949 

Naphtha,  Ac. ;   Apparatus  for  separating  ■ ■  from  oil 

and  other  liquids  (Pi 767 

Edson  Reduction  Machinery  Co.      Grease  or  oil ;  Apparatus 
for    rendering    or    reducing    matter    capable    of 

yielding  (P) 856r 

Vegetable  or  animal  matter  from  which  oil   or  grease 

has  been  extracted  ;    Utilisation  of (P)     856r 

Edwards,  F.  T.     .See  Ross,  D.  M 768 

I.' I  wards,  T.     Furnace;    Ore-roasting (P)   816,  1050r 

Effenberger.    Petroleum  spirit ;  Explosions  of ,  and  the 

Martini-Huneke  process    843 

Effront,  J.     Malt ;   Preparation  of by  means  of  hypo- 
chlorites IP)    439 

Seed- ;    Germination  of  34 


Eger, 


E.     Sodium  nitrate  tree  from    perchlorate ;    Manu- 
facture of  (P)  

Ehreufeld,   R.     Carbonic  acid  ;     Electrolytic  reduction   of 

Manufacture 
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326 
33 

858 

873r 

918r 
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Ehrlich,  P.     Fusel  oil  and   its  components  ; 

of  (P)   999- 

Ehrlich,  P.     See  Bechhold,  H 555 

Ehrmann,  L.     Sugar  juices  ;    Preservation  of  — — -  by  mer- 
curic chloride    190 

Ehrmann.     See  Poirrier   687 

Eichenauer,   F.      Water     purifying     installations ;      Lime- 
saturating  apparatus  for  (P)    652 

Eichengriin,  A.     See  Bayer,  F.  und  Co 195r,  234r 

Eifler,  C.     See  Hoffmeister,  W 32,  698r 

Eilertsen,  L.     Plastic  substances  used  in  dental  prothesis  ; 

Colouring  (P) 704 

Einhorn,    A.      C-C-Dialkyl-2-arylimino-      and     -2-arylhy- 

drazinobarbituric  acids  (P) 443 

C-C-Dialkvlbarbituric    acids ;      Preparation    of    

(P)     336, 

See  Meister,  Lucius  und  Briining    

Eisen  und   Stahl   Hoesch   A.-G.   in   Dortmund.     Iron   and 

steel ;    Method   of   working   homogeneous  in 

the  blast  furnace  (P) 

Eisenwerth,  K.  S.  von.     See  under  Schmoll  von  Eisenwerth. 
Eitner,    W.      Leather ;     Lime    spots    in    vegetable-tanned 

coloured  

Sodium  sulphide  ;    Use  of  for  unhairing  hides  . . 

Tannery  effluents  ;  Biological  purification  of  ■ 

Ekenberg,  M.     Filter  press  (P)    462, 

Peat  or  turf ;    Treatment  of  wet  (P) 

Elbel,  K.     See  Kalle  und  Co 

Eldred,    B.    E.,    and   Combustion    Utilities  Co.      Cement 

burning  process  (P)    930 

Cement  clinker  ;    Apparatus  for  making  (P)      ..     930- 

Cement ;    Manufacture   of  (P) 987 

and  Combustion  Utilities  Co.     Cement  burning  process 

*  and  apparatus  (P)   317 

Cement  kiln ;    Oscillating  (P)    267 

Ceramic  ware  ;    Burning  (P)    181 

Furnaces  ;    Application  of  heat  in  metallurgical  and 

other  (P) 525- 

Furnaces ;    Controlling    gas  velocity  in   reverberatory 

(P) 525 

Furnace  ;    Blast  flame  IP)    631 

Gas  generating  apparatus  IP) 213,  307 

Gas ;    Production  of  (P)    582 

Electra-Pura  Water  Co.     See  Bailey,  H.  C 380 

Electric  and  Ordnance  Accessories  Co.,  and  Rivers,  E.  G. 

Carbon  for  electric  resistances  (P)    483 

Electric  heating  or  resistance  plate  l(P) 1103 

and  others.     Kilns    or    oasts   for   drying   hops,  malt, 

&c.  (P) 603 

Electric  Water  Purifying  and  Filter  Co.     Water  ;  Electrical 

purification  of  (P) 127r 

Electrochemical  and  Development  Co.     See  Hartenstein,  H.  L. 

544,  842 
Elektrochemische     Werke.     Alcohols,     especially     ethyl 

alcohol ;    Depriving of  water  IP)    1231 

Calcium  hydride  ;   Manufacture  of (P)    104.V 

Formates;    Manufacture  of  (P)  713r,  714 

Electrometallurgical  Co.     See  Becket,  F.  M 1154 

Elektrostahl  G.m.h.H.     Steel ;    Production    of    slags    poor 

in  metallic  oxides  in  manufacturing in  hearth 

furnaces  (P)    221 

Elfstrom,  F.  Carbonisation  of  wood  by  superheated  steam     976 
Elhardt,  A.,  Sohne.       Mordanting  with    tannic   acid  and 

antimony  lactates  (P) 1091 

Ellermann,  E.     Drying  apparatus  for  malt  (P) 491, 1311r 

Ellis,  A.  A.     See  Maignen's  "  Filtre  ltapide  "  and  "  Anti- 

Calcaire  "    Co.,  Ltd 279 

Ellis.  A.  C.     See  Allen,  J.  E 842 

Ellis,  C.     Cement  clinker  ;  Burning bv  flame  impinge- 
ment (P)    848 

Gas  ;    Manufacture  of  producer  (P)    212r 

Gas  producing  apparatus  (P)     307 

Lime  ;    Apparatus  for  burning  (P)   638 

Lime  ;    Hydrating  (P)    72. 

and     Chadeloid    Chemical     Co.      Paint    and    varnish 

remover;    Non-inflammable (P)     434.  857r 

and   Combustion   Utilities    Co.     Cement  kilns;     HeatJ 

regulator  for  (P)   "317 

Cement-making  apparatus  (P)    429,  812. 

Gas  producers  (P)  213,  307,  308.  364 

Gas  producing  and  consuming  apparatus  (P)  ..258,  432,,633 

See  Bridge,  J.  H 222. 

See  Eldred,  B.  E 213 

Ellrodt,  G.     Barley  ;  Diastatic  capacity  of  malts  from  large 

and  small  corned  601,  648 

Elmira  Electrochemical  Co.     See  Carrier,  C.  F 937 

Elmore,  F.  E.     Ores ;     Apparatus    for   separating    certain 

constituents  of  by  flotation  (P)     25 

Elsenhaiis,  A.     Gases  ;    Purification  of (P)  466,  582r,  1034r 

Elten,  A.  P.     Gas,  compressed;    Producing  (P) 11 

Elworthy.  E.  G.     Hydrogen;    Manufacture  of  (P)    ..   1140- 
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Elworthy.  H.  S.    Gas ;  Manufacture  ol  IP) 

\        I       Pi  iductlon  .'i  P       852r 

nnd   K    (.      Carbonic  acid  ;  Solidifving    — (!')  846r 

and  WIUIaniBon,  ]■:   ll    Gas;  Manufactured  P)  627,  52»r 

fflokel      Production  ol (P) -■>" 

Emde,  ii      Ephedrlne  and  pseudoephedrine 907 

Limn.  S.  S.    Set  Eastern  Dynamite  Co 477 

ry,  w.  0.    Cement  ;     Vgelng  Portland  (P)  .. 

Pneumatic  Lubricator  Co.    Lubricant  (PI 1160 

Emllewici,  I      S  :.  B  **8r 

ii.    \    l) .  nnd  Qrindley,   n    S.     Flesh  ;    Phosphorus 

content   ol       -   -30 

Bmonds,   ii      Lignite    briquettes  ;     Scrubbing   the    a a 

il.iii  :  (P)    1-1- 

Endriss.  B      Petroleum;    Ext not from  out. 

of  bituminous  rock  (P) 921 

i  ii.it.  \      £     Siemens und Halske,  v  G ' 

Bngelmann.  H.    See  Bayer,  P.  und  Co   197    | 

Kim.  (..     Set  Soc.  Chem.  lnd.  in  Basle 1038r    i 

England,  J.  W.,  and  Smith,  Kline  and  French  Co.     Disin- 
fecting compound  (P)    498 

Engle.  A.     Combustible:    Artificial  (P) 308 

and  Cahill,  T.     Fuel;    Artificial  (P) 876r 

Engle,  S.  G.     See  Burgess,  C.  F Ill-' 

Engle,  \V.  D.     See  Haynes,  J.  H 126.889 

Engler,  C.  and  Rosner.  L.    "  Cracking  gas  "  from  Baku 

crude  oil 977 

Enke,  K.     Ores.  &c.  ;  Sulphatisation  of by  fusion  with 

sulphates  (P)   221,  851r.  1049r 

Enright,  B.    Cement ;   Manufacture  of  hydraulic (P) 

375.  1148 

Entrepot    d'lvrv.      "  Baches    de     Noell ;    Manufacture    of 

(P)     919 

Ephraim.  P.     Rubber:    Forming  articles  of  (P)  ...    1107r 

Vulcanised  material ;  Manufacture  of    (P) 547    ' 

Ephraim.  J.     Condensation  mist ;  Prevention  of (P)..     257 

Lithopone  ;    Rendering  more  stable  to  light  (P)      768 

Epstein,  \V.     Dyeing  and  printing  Aniline  Black  ;  Method 

of  (P)   532 

Erban,    F.     Titanium   compounds  ;     Manufacture   of   

and  their  application  in  dyeing    261 

F.rber.  I.     See  Schultz.  G 1085 

Erdmann,   E..   and   Vahlen,  E.      p-Phenylenediamlne  and 

quinone-di-imiue ;    Injurious    etfects   of    on 

men    68 

Erdmann,  H.  "  Anorganischen  Chemie  ;  Lehrbuch  der "      872 

Nitrogen  ;    Properties  oi  liquid  535 

Erfurt. M.     Rosin  soap;  Emulsifying in  water  (Pi    ..    lllar 

Waste  water  ol  a  paper-machine   ;    Direct  utilisation  of 

the  (P)  653r 

Ericsson.  A.  J.     See  Aktiebolaget  Separator   418,  1032r 

Erlenmeyer,  E.,  jun.     Cinnamic  acid  from  storax    39 

Brmen,  P.  A.    Ironmoulding  of  cloth  in  the  loom.     Dis- 
cussion         158 

Ernest,  A.     Celluloses  ;     Nature    of    beetroot    and    ramie 

388 

Ernoult  et  Cie.  J.     Wool  on  bobbins  ;  Machine  fi  >r  b 

and  washing  (P)    16.881 

Ernst,  C.A.,  and  Pettit,  S.  W    Silk;   Bleaching  artificial  —  (P)    15 

90,  &c. ;   Production  of  filaments  from (P)  120,  1-" 

Ernst.  P.     Mashes    in    fermentation   industries ;    Material 

for  facilitating  drawing-off  (P)   331 

iU'S.  R.     Explosive  compound  (P)  ->4 

Escombe,  F.      See  Brown,  H.  T.,  1110,  1110,  1111,  1111,  1112 

1135 

Site,  M.     Rare  earths    196 

Euler,    H.   and    A.     i-Arabinoketose  ;     Formation    of  

from  formaldehyde 191 

Formaldehyde;    Production  of  sugar  from  190 

Evangelidi,  X.     Aluminium  ;  Soldering (P)  . .  ? 185 

Evans,  F.  A.     Filter;    Rotary  (P)   581 

Evans,  L.     Paper  pulp  ;    Treatment  of  (P)   950 

Evans,  P..  E.     Malts  and  beers;    Nitrogenous  constituents 

of  438 

Evans,  R.  K.,  and  Cyanide  Vacuum   Filter   Co.     Metals  ; 

Apparatus  for  separating  from  ores  (P)    . .    1102r 

Eveno,  A.     Gas  maker  for  heavy  oils  (P)    169 

Eves,  A.  P.     Gum;    Process  of  treating  (P) 646 

Ewan,  T.     Cyanogen  bromide;    Manufacture  of  ....  1130 

Ewers.  E.     Starch  ;    Polarimetric  determination  of . .  139 

Exbrayat.  A.     Briquetting  anthracite  dust  (P) 10,  115 

Export-Gasgliihlicht  Ges.     Incandescent    gas  light  bodies ; 

Forming  and  hardening  (Pi   421 

Bybert,   M.   A.  and  C.  P.      Flour  ;      Treatment    of    

with  gases  (P)  3S7r.  604r 

Minerals  ;  Extraction  of  metals  or  oxides  from  (P)  543 
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deCoul  a  Inllineetd'Extraits.     Seeuiultr  Gelgy,  J.  It. 
Fabr.  dc  Prod,  de  Chlmle  Organlque  di  Ijenol- 

alcohols ;   Condensation  products  of (P)   ... 

in  sun;    Manufacture  of  transparei  He (P) 

Fabr.  Prod,  chiiu.   cl-dev.   Bandoz.     \z<>  dyestuffs ;    Pro- 

ductlon  en  o  hydroxy    —  (P)    424,  c'7-r 

Pabr.  de  Sole   Lxtlfli    di  Xubl  i       311k,  artificial   and  collo- 
dion products;    manufacture  of  (Pi... 

Fagcrstrom,  E.  E.  P.     See  De  Laval,  Q...  554,  B74r,  1113,  1136 

i  .i \v,     Leathei   formal :     CI  806 

inks.  Morse  and  Co         <   Efobai  I  I    '■  165,  465 

Fairley,  '1'       1mm E  Umatlon  of  in    used   lime 

iKiuors.    Discussion     - 56 

Ammonium  sulphate  manufacture      Discussion 113 

(anal  system  and  Internal  transport      Discussion    ....  1079 
Gallic,  protocatehuic  and  dlgaillc  ail-       Barium  and 

calcium  salts  of  Discussion 254 

Indigo  ;    Analysis  of  .     Discussion    744 

Sewage;  Biological  treatment  of Discussion 417 

Tanning  material  analysis.     Discussion    1207 

Falding,  F.  J.     Pyrites  ;   Substitution  of for  brimstone 

in  sulphite  pulp  manufacture     403 

Faller,  O.     Boiling   apparatus    for    liquids    containing   or 

depositing  solids  (P)     682 

Fandre.     Linaria  vu/yarix  ;    Constituents  of  1171 

Farbenfabr.  of  Elberfeld  Co.     See  under  Bayer  und  Co.,  F. 
Farbenfabr.  vorm.  F.  Bayer  und  Co.      See  under  Bayer  und 

Co.,  F. 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     See  under 

Meister,  Lacius,  und  Briining. 
Fareot,  E.  F.  M.     Gaseous  mixtures,  especially  air  ;    Appa- 
ratus for  separating  (P) 

Farkas,  A.,  and  Moya,  J.  de.     Furnaces;  Metallurgical 

(P) 

Farkas,  J.     Wood  spirit ;    Continuous  preparation  of  pure 

concentrated  (P) 

Farmer,  R.  C.     See  Silberrad,  0 868,  961 

Farnworth,  F.    Drying  cloth,  &c. ;   Cylinders  for (P)     980 

Farrell,  F.  J.     Photographs  on  silk  ;     Production  of  

Farup,  P.     Carbon ;    Rates    of    action  of    oxygen,  carbon 

dioxide,  and  steam  on  

Fasnacht,    E.    A.     Lronmoulding   of    cloth    in    the    loom. 

Discussion    158 

Faucheux,  L.  C.  E.  Furnace  for  utilising  special  gases  (P)  462 
Favier,  E.  Scouring  old  textiles,  cotton  waste,  &c.  (Pi..  1217 
Favre,  C.     Modern  Violet  and  Blue  1900  ;  Method  of  fixing 
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990 


604 


135 


983 


690 


p-Nitraniline  Red  ;    Printing  in   association  with 

sulphide  dyestuffs  and  indigo    689 

Fawns,  S.,  and  Davies,  F.  E.     Ore  and  pulp  washing  and 

separating  machines  ;    Centrifugal  (P)      18* 

Fawsitt,  C.  E.     Metals  ;    Electrical  measurements  on  223 

Solution  pressure;    Relation  of  to   surface    con- 
dition in  metals  1133 

Federal  Gas  Co.    See  Williams,  C.  0 n36,  1139 

Fehn,  L.     See  Cornelius,  E n05 

Feilmann,  E.     Dyeing  and   printing ;    Products  for  use  in 

(Pj  1040 

Feist.     Cardamine  oil   *9» 

Feld,  W.     Ammonia  from  carbonation  of  coal ;    Recovery 

of  (P) •.•■     °-9 

Ammonia  and  hydrocyanic  acid  from  gas;  Recovering 

(P)   10r 

Ammonium  nitrate  ;  Manufacture  of  from  gases 

(P) 92s 

Ferrocvanides  :  Manufacture  of from  gases  (P)  928,  lOHr 

Gas  ;    Extraction  of  ammonia,    tar,   and    water   from 


(P) 


919r 


Gases  or  vapours  and  liquids  ;  Apparatus  for  obtain' 
ing  reciprocal  action  between  (P) 

Gases  or  vapours  ;  Subjecting to  action  of  liquids. 

(Pj         _ 838r,  8 1 1  r 

Feldkamp,  F.  A.     Oxalates  and  oxalic  acid  ;    Manufacture 

of  (P) -Sir-  49->r 

Felix,  S.     Malt  food  ;   Manufacture  of (P) 774,  903r 

Fellner    und    Ziealer.     Furnaces    with    movable    tuyeres; 

Detaching  deposits  from  the  walls  oi  rotary (P) 

Ores ;  Treatment  of  finely  granulated  or  pulverised 
■ IP)    

Fellows,  E.  H.     See  Maywald,  F.  J 

Femerling,  H.,  and  Porschke,  W.     Battery  ;    Electric  

with  aluminium  chloride  as  exciting  and  depolar- 
ising liquid  (P)     643 

Fenaroli,   P.     Ozone;    Determination  of  ,  and    ozone 

numbers  of  oils   H°9 

Fendler,  G.,  and  Kuhn,  O.     Manihot   Glaziovii ;    Fatty  oil 

of  the  seeds  of  3^3 

See  Thorns,  H 89- 

Fennell,  W.     See  Newell,  E 219 

Fenwick,  G.  P.  O.     See  Bradley,  W.  P 884 

See  Kline 49d 
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Fermi.  0.     Proteolytic  enzymes  ;    Detection  of  648 

Fernbach.  A.     Diastase  :    Influence  of  medium  on  activity 

of  is; 

of         cod  position  of   the 

water  on  3S5 

ainl  Wolff, .'     Starch  :  Complete  conversion  into  no 

of   dextrine  resulting    from    the    aacchariflcation 

- 64S 

-      u  olff,  .1    898,  898 

Femekes,  G.     Potass  aide 218 

Ferrier,  C     Soap;   Preparation  of  livrht.  porous  lime  

(Pi 1056 
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Matignon,  C.     Rare  earth  metal  sulphates    196 

Mathews.  C.  G.     Colloids  :    Behaviour  of    in  sewage. 

Discussion      726 

See  Lott.    P.    V. 566 

Mathews.  J.  M  .  and  Darlington.  F.     Carbon  tetrachloride  ; 

Manufacture  of  (PI      1232 

Matthcy  ct  Cie.     See  Clement.  C U03r 

Matthies.  W.     Sulphur  ;    Vapour  pressure  of  809 

Mauck,   V      See  West,  .ID 880 

Maurain.  C.     Metallic  films  produced  by  cathodic  disintegra- 
tion  :  Dichrofsm,  double  refraction,  and  conductivity 

- '  446 

Maurel.  J.  P.  L.     Felt  hate;   Waterproofing  soft (P)    ..  68 

Manrcnbrecher,    A.    D..    and    Tollens,    B.     Cocoa;     Carbo- 
hydrates in  1169 

Tea  ;    Carbohydrates  in  1169 

Manrer.  J.     Potassium  chloride  ;    Producing from  crude 

potassium  salts  (PI     1220 

Mauricheau-Beaupre.     Phosphorus  ;      Qualitative    test  for 

655 

Mauthner,  J.     Cholesterol;    Halogen  derivatives  of ..  611 

Hauvernay,  P.  M.  c      Fruit  juices,  fermented  liquors,  &c. ; 

Sterilising  (P)     949 

Maw  and  Co.     See.  Thompson,  C.  H 20 

Maxson,  K.  X.     Gold  ;    Colorimetric  determination  of  small 

quantities  of  662 
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Fuel ;  Artificial 
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Maxwell,  F.  T.     See  Cromwell,  C.  C.  ... 
May,  E.  C.  and  National  Garbage  Fuel  Co. 

from  garbage  (P)  

May,  L.  von.     Separation  of  solids  held  in  suspension  in 

liquids  ;    Apparatus  for  (PI     

May,  O.     Sapindus  Rarak  ;   Constituents  of  the  fruit  of 

Maynard.     Concrete  ;    Effect  of  moisture  on  reinforced 

Slag  cement  and  sea  water      428 

Mavwald.    F.    J.,    and    Fellows,    E.    H.     Oil,    grease,    &c. ; 

Extracting  (P)    80 

Mazza,  E.     Gaseous  mixtures  ;   Apparatus  for  separating  the 

elements  of (P)    841,  976r 

Meade.  R.  K.     "  Portland  cement  "    1236 

Meaker,  G.  L.     Electroplating  apparatus  (P)    380 

See  American  Steel  and  Wire  Co 80 

Medri,    L.     Oxidising   substances  ;     Determination   of  

by  hydrazine  sulphate 911 

Mees,   C.   E.    K..  and   Wratten,  S.   H.     Emulsion  of  silver 

erythrosinate  ;  Panchromatic  910 

See  Sheppard.  S.  E 654 

Meglio,  A.  del.     See  under  Del  Meglio. 

Mehner,  H.  Metals  and  their  compounds  ;  Obtaining (P)    1101 

See  Plock.  C 898 

Meiklejohn.  C.  A.     See  Darroch,  J 1176 

Meinl,  J.     Chocolate;    Malt-containing  (P)    949*" 

Cocoa  substitutes  ;    Manufacture  of  (PI   651 

Meisenheimer,  I.,  and  Patzig,  E.     Nitro-compouuds  ;   Intro- 
duction of  amino  groups  into  aromatic 805 

Meisenheimer,  J.       See  Buchner,  E 998,  999 

and    Heim,    F.     Nitric   and    nitrous     acids  ;     Deter- 
mination of  41 

Meiser,  G.  W.     See  Badische  Anilin  und  Soda  Fabrik 847r 

Meister,  O.     Silk  weighted  with  tin,  of  good  resistance  to 

light        688 

Meister,     Lucius,    und     Briining.     p-Acidylamino-o-aniino- 

phenols  ;    Preparation  of (P)  369 

Alkylaminoacetopyrocatechol     (P)      392r 

Aminobcnzoic  acid  alkamine  esters  (P)  559,  607,  608r,  866r, 

1116r 

Azo  dyestuff  ;    Bisulphite  compound  of  an (P)  . .      635r 

Azo   dyestuff   on   the   fibre  ;      Production   of    a    fast 

Bordeaux-red  (P)      218 

Azo  dyestuff  ;  o-Hydroxy  (P)  471,  807,  807,  807r,  922, 

978r.  979r 

Azo  dyestuffs  and  lakes  therefrom  (P)    922,  924r 

Azo  dyestuffs  for  lakes  ;   Manufacture  of (P)     176.  216, 

470r,  979 

Azo  dyestuff  susceptible  to  chroming  (P)    880 

Azo   dyestuffs;     Yellow   (PI 470r,    922 

Catechol ;   Preparation  of  alkali  compounds  of (PI     444 

Chloroacetanilides ;    Preparation  of  (P)   1038 

Chlorindigo  ;   Preparation  of (PI 471 

Colour  bases  ;   Soluble  products  from  salts  of  fatty  acids 

with    organic   (P)     768,  939r 

Cyanine  dyestuffs  of  the    quinoline   group   and    photo- 
graphic surfaces  sensitised  therewith  (Pi    . .    368.   1089r 

Cyanine   dyestuffs  ;     Manufacture   of    sensitising  

.        (P)        13,471 

■i«-CycIogeranicacid  ;  Manufacture  of (P)  39,  777r,  1002r, 

1116 

Dialkylbarbituric  acids  ;    Manufacture  of (PI    90r,  443r, 

443r 
Dialkylmalonic   acid   derivatives;     Process   of   making 

(P) 90 

Dialkylmalonylureas  ;  Manufacture  of (P) 233,  443r 

654r 

Diaminodinaphthazines  ;    Preparation  of  (PI   .... 

Diaminodiphenylamine  ;    Manufacture  of (PI  .... 

a-p- 1  linaphthazine  ;    Preparation  of  asymmetric (PI 

Dyeings  with  "  chroming  "  dyestuffs  ;  improving (PI  1218 

Dyestuffs  ;    Making   blue,    violet,  and   black  by 

oxidation   on  the  fibre  (P|    65r,   369/ 

Dyestuffs  ;    Manufacture  of  green  acid  mordant  

(P)       750 

Fibrous  material  ;    Dyeing  blue  (PI 372r 

Formaldehyde-sulphoxylates  ;  Manufacture  of (PI      980 

Fuchsine  preparations  ;  Manufacture  of  easfly  soluble 
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176 
264 
177 
475r 
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216r 
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Hydrochloric  acid  ;    Purifying  arsenical  (P)     

Hydrosulphite  preparation;    Manufacture  of  a (Pi 

Hydrosulphites  ;    Manufacture  of (P)  

Indigo;  Bromination  of (P) 

Indigo  ;    Chlorinating  (P)    

Indigo;    Dyestuffs  from  chlorinated (P| 

Indigo   pastes  ;     Highly   concentrated    preparations    of 

(P)    687r 

Indigo  preparations  ;    Manufacture  of  (P)    259 

Indigo  printing   (P)    70r 

Indigo  white  ;  Preparations  of (P)  174,  471r,  687r,  755r 

Ketone  sulphoxylates  ;   Manufacture  of (P)  . .  474,  845r 

Lakes  from  azo  dyestuffs  ;    Manufacture    of  red  

(P)       224r    4S6r.    486,    939 

Lakes  from  azo  dyestuffs  ;    Preparation  of  yellow  

IP)       274r 

Lithopone  ;    Use  of  for  obtaining  a  pure  white 

permanent  discharge  (PI   586 

5-Nitro-l-benzaldehyde-2-sulphonic  acid  ;    Preparation 

of (P)      369 
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I'fii: 
MeUter.  Lueiu-.  un  1  Hnlntng — eont. 

a-/9-Nltroracthoxyanthraqul ■;    Kami  — 

471 

Organic   substances;     Treating   in    | 

impounds   [P]         643r 

Oxaxlne  dyestufls ;    Manufacture  al  blue  mordant  

P  171 

Manufacture  of  Irregularly  coloured  p    97,  280> 

Phenylglycine   and   it-    homologuea  .     Manufacture   "t 

1  1214 

Photographic  Images:    Manufacture  0!  coloured  

108 

Protein*;   Separation  of  true      — (Pi 

9  laded  effect*  on  [abrlca  .   Producing  by  padding 

P  282,     D26r 

Sulphide  dyestuff* ;    Hanufacturi  P    470     1     I 

Sulphide    oyestuffs ;      Manufacture    of    concentrated 
liquid  dyeatuffa  or  easily  llqueflable  pastes  trom 

(Pi" 

Sulphide   dyeatuffs       Manufacture   ol    r.-.l    t.. 

('pi   260 

Trlphenylmetha lyeetu  m< (Pi..   760,1089* 

v.,t  dyeetufl  .    Production  ol  a  new  ——(PI 471,  «S4r 

Water    and    Juices  .     I  .'iiinM.ii>    extraction    ol    

by atactto-osmosla    P     I27r 

tar  Colour  Jubilee     

r  J.  \v.     Potters' materials ;   Plasticity  of 285 

v.  \v      Oilcloth  or  linoleum  substitute  (P) S57r 

Meiischutkin.   N       Anilides  ;    Influence  ol  catalyzers  00  the 

formation  of  282 

Hooter,  F.  B.     Light  :   Chemicsj  action  of ■ 867 

Mcran.  M   M      Ceramic  product  (P) 885,  1220r 

Merck,  B.     /i-llialkvlaniinolienzhvilralamines  ;    Preparation 

of  1 1*') 608,  654 

DiaUrylbarblturic     acid     derivatives        Conversion    of 
5-alkvldiamino-ow-  and   triamlnopyrimidines  into 

(P)    

Dialkylbarlnturic   acids  ;    Manufacture  of  (P)  197, 


443 
336. 
653r 


Dialkylbarhituric  acids  and  their  derivatives  ;    Prepara- 
tion ol  (P)       283 

C.C.-L>ialkyl-2.4-diimino-6-oxypyrim'..lm-     P    654 

4.5-Diamino-2  (j-iiii»wi>\  rirauiines  ;  Preparation  of  

UP) 443 

Dihalogenated  aliphatic  compounds  and  iiuinochlorides  ; 

Preparation  ol (Pi 393 

Di-  and  tri-iminoharbituric  acids  ;    Preparation  of 

(PI        443,    443 

Ergot  ;    New  substance  from (Pi   1231 

Bserine  :    Salt  of which  does  not  become  coloured 

(P)       443,   866r 

Lithium  salt  (thymate) ;  Manufacture  of  a (P) 714 

Pyrimiiline  derivatives  ;   Preparation  of (P) 909 

Thii.Mtianiine  :    Concentrated  solutions  of (PI  ....     134 

Merck.  \V.     Cotton  Impregnated  with  methvlene  ditaunate 

(PI 1144 

Half-wool  fabrics  impregnated  with  methvlene  ditannate 

P         .' 1145 

Merelle.  R.  F.  C.     Flour  :    Rendering  — —  more  suitable  for 

baking  (PI     492 

Merlins.  G.     See  Meister,  Lucius  und  Briining 39 

Merrill,  C,  W.     Filter  presses  for  separating  the  components 

in  tailings  of  ores.  Ac.  (P) 431r 

Metal  bearing  materials  ;    Treatment  of (P) 592 

Metal  bearing  material  ;    Treating  precious  (P)  . .     851 

Metals,  precious  ;  Retining  hydrometallurgical  products 

containing  (PI     378 

See  Sharwood,  \V.  J 1051 

Men-ill.  F    H      Soap  drying  machine  (PI 1056 

Merrill.  6.  E.     Coking  process  (P)  367 

Merriman.  H.  J.     See  Silberrad,  0 628 

Mertz.  E.     Ammoniacal  copper  hydroxide  ;    Apparatus  for 

preparing  (P)      92^ 

silk,  artificial  :    Machine  for  spinning Pi 981 

Silk  or  other  textile  on  bobbins  :    Washing  or  dyeing 

machine  for  artificial  ( P)     981 

Messinger.    A     H..    and    Popper.    V.     Drving   process   and 

apparatus  (P) 304,  363r 

Mestrezat.   W.     Malic  acid  and  other  fixed  acids  ;    Deter- 
mination of in  fruit  juices 870 

Metals    Extraction   Corporation.    Lti.     Cobalt    and   nickel  : 

Extraction  of  trom  ores  and  oxidised  mattes 

(Pi  1155 

Nickel  :    Treating  minerals  containing or  oxidised 

nickel  mattes    (PI     700r,  700r 

Pvrit'c  zinc  ores  ;   Treatment  of (P) 765 

See  Mclvor      764.   1224* 

Meth,  K-     See  Marckwald,  W 1065 

Mettegang.    H.     Explosives  :     Measuring    the    velocity    of 

detonation  of  (Pi       497 

Mettler,  C.     Alcohols  and  their  derivatives  ;    Production  of 

aromatic  (P)         2>3r,  335r 

Metz.  H.  A.     Pinachromy  and  pinatype  :   Processes  of  colour 

photography      677 

and  P.  S.  Clarkson.      Oils  and  fats  ;  Bleaching (P)  1056 

See  Clarkson.  P.  S 847 

See  Fourneaux.  E.  A 217.  311,  311 

Metzl,  S.     Antimony  sulphate  and  alkali  antimony  sulphates     121 


PAOI 

Uenldert,  1.  .  and  Bourli  ■   ■  il  rice, 

.•     IP       1002 

M .  11  in.  r   1 .     1  1.1.1     Elapld  fermentation  ol ■ 

Leather ;  Determination  of  snip]  In  —  vi2 

1:       Hi       Liquefaction  of  ami  production  ol 

oxygi  11  IP)     

Incandescent  light ;   Qeneratlng     —  (P)  364 

Meyenberg    \      See  Clayton  Aniline  Co 64,309 

Meyer,  \    1;      See  United  Zino  and  Chemical  Co 378 

Zinc-gold  slimes  ;   Proposed  'ruiin.  al  ..i 

before  smelting    887 

Meyer,  F.     Anions  haliaea;    Compoondi  ••!  ammonia  with 

846 

Meyer,  H      Steaming  and  drying  apparatus    P     1032 

Meyer,  J      "  Thermodynamlk ;   Btarunnmg  m  die auf 

energetischer  GruniUagi           141 

Mi  yer,  ]    I       '  offee      I  ,903 

Meyer,  R.,  and  Hartmann,  1;      I.S.6-Trlhydroxyii  63 

G      Oases;    pressing (P)  305 

Mixtures  ..i  gases  and  liquids  ;    Producing (P) 1209 

Meyeraon,  J.     9 1.   Impregnating  and  colouring (Pi  848 

Michael.  A.  and  Gamer,  W    W.     Magnesliim  p -rmanganate 

as  an  oxidising  agent    313 

Mlchaells,    1.      Ultramlcroscope       Application   of  in 

chemistry  715 

Miehaml.  1;  .  ;m  I  I li  1.1--..11.  I.      Filament;    Electric  furnace 

for  making  an  indestructible            P     271 

Michel.     P.    s-Tetzachlorethane    and     hexachlorethane . 

Preparation  of  713 

Michelln  el   tie.     Caontchonc;     Utilisation  of  waste  

P       646 

Mi.  Lillian*. -ii.    1.      Furnaces;     Burning    coal    mixtures   in 

(P)    804 

Miethe.  A      Jewels  ;    Coloration  of  by  radium  rays  ..  339 

Mleville,  H.    See  Green,  B   K 876 

Mignot.  F.     Drying  drum  for  paper,  cloth,  &c.    F 179 

Mihr.  I      See  Schenck,  It 535 

Mikolajcrak,    \      Glycerin  nitrates;    Manufacture  of  

1'        953r 

Milan.  F.     Dyeing  or  treating  with  liquids  raw  cotton,  loose 

wool  or  silk.  sr.  ;    Machine  for (Pi 1080 

Milburn.     A.      (Firsoline     Manufacturing     Co.).       Paints; 

Anti-corrosive  (P) 938 

Miles,  G.  W.     Cellulose  derivative  1 1'     195,  865r 

Millar.  J.  H.     Set  Brown.  H.  T.   1110.  1110.  1111,  1111.  1112.  1135 

Miller.  A .     See  Rottmann,  W U04 

Miller,    A.  S.     "  Cyanide  process  ;   The *' 1123 

Miller.    K    H      Obituary   1208 

See  Thompson,  J.  F 988 

Miller.  J.  A.,  &  Co.     See  Rottmann.  \V 916r 

Miller,  X.  H.  J.     See  Hall,  A.  Ti 34 

Miller,    \V.    R.    and    Forter-Miller    Eng.     Co.      Furnace; 

Continuous  heating (P)    378 

Milne.   J    S.     Filters  for  purifying  fluids  especiallv   water 

(P)      ' 167 

Milne.  S.     See  Bertram.  D.  X 37 

Milw-aukee  Evaporator  Co.  Vacuum  pans  and  like  eva- 
porators   (P)    524r 

Minck.  P.  H  .  and  Barth.  J.  D.     Cotton  residues  and  fibres: 

Recovery   of  from    cotton-seed    husks    and 

similar  waste  (P) 16 

See  Knopf.  C 3i0r 

Minerals    Separation.    Ltd.     Ores ;     Dry    concentration    of 

(P)    ." 1052 

Minet,    A.     "  Aluminium  ;     Production    of    and    its 

industrial     u-e  "       208 

Miskovsky.  O.     Beer  :    Nitrogenous  subtances  in  ....     552 

Mislin,   E.   A .   and   Lewin,   L.     Fusel    oils ;     Manufacture 

of  (PI   604r 

Lactic  acid  ;    Manufacture  of (P)  553r 

Mitarewski.  A.     Linseed  oil  and  cake  ;   Properties  of ..     818 

Mitchell.  <•.     Steam:   Generating from  hot  slag  (P)  . .     1126r 

Mitchell.  J.  E..  aud  Alsop  Process  Co.     Flour  ;   Treatment 

of  (PI   278 

Hitchum,  R.  B.     See  Boykiu.  S.  C 86 

Mittler.   H..  and   Lichteustern.   R.    Paraffins ;   Transparent 

and  milky"  467 

Mochalle.    P.     Sulphuretted    hydrogen    and    flnelv-divided 

sulphur;    Production  of  (P)       265 

Mohlau.   R.,  and  Adam,   R.     Azomethine  compounds  and 

dyestuffs  ;     Influence   of  carbon   double   bond   on 

colour  of  1037,  1087 

Moller,  W.     See  Schucht,  L 1176 

Monnig  und  Co.,  C.  J.  G.     Composition  and  fabrics  resistant 

to  water  and  chemicals  (Pi 16r 

Moffatt.  R.  R.     See  Imperial  Ore  Separator  Co 381 

Mohr,  O.  Beer :  Fixation  of  carbon  dioxide  and  per- 
manence of  head  in 85 

Malt  analysis  ;    Determination  of  extract  values  in 

by  the  refractometer      395 

Sugars  ;   Specific  gravities  of  solutions  of 225 
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Moir.  J.     Gold  :    New  solvent  (or 480 

Thiocarbaniide  as  a  solvent  for  gold  1070 

Moissan,  H.     Gold  ;   Distillation  of .  and  its  alloys  with 

tin  ;    Preparation  of  Cassius'  Purple  29 

Metals  of  the  iron  group  :    Distillation  of 268 

titanium  ;    Distillation  of  376 

and  O.  Honigschmid.     Thorium  ;  Preparation  of . .     888 

Molinari,  E.,  and  Soneini,  E.     Oleic  acid  ;    Constitution  of 

.  and  action  of  ozone  on  oils  and  fats 1055 

Moll.  E.     Brine  evaporating  apparatus  and  steam  producer 

(P)       121r 

Hollard.  J.     See  Vignon.  L 688,  1143 

Molnar,  S.     See  Stern,  J 1175 

Morami.  L.     Explosives  ;   Addition  of  charcoal  to ....     560 

Mond  Nickel  Co  ,  and  Lancer.  C.     Nickel  :    Apparatus  for 

extracting from  nickel  carbonyl  (P) 764r 

Nickel  ores  ;    Treatment  of  (P)     378r 

Monell,  A.     Nickel  copper  alloys  ;    Manufacture  of (P)     221 

Mongauzi.  G.     Waterproofing  solution  (P)   1059 

Mongenast,  P.  Gases;  Device  for  producing  heating (P)  1212 

Mongy,  E.     8m  Heyndrick,  P 310 

Mourn.  A.     Paper  pulp  ;    Mixture  of  gvpsum  and  plaster  of 

Paris  as  loading  for (P)   1064 

Monkhouse.  E.  W.,  and  Burstall,  F.  W.     Measuring  the  flow 

of  gases  and  liquids  ;  Apparatus  for (P) 1135 

Monopol     Betriebskontroll-Apparate     K.     Steinbock.     Gas 

analysis  apparatus  (P)       394,  529,  778 

Monroe,   O     V..   and   General   Patent  Promoting  Co.     Gas 

generating  machine  (P)      527 

Montefredini,   F.     Iron,  steel,  Sac  ;    Preventing  rusting  of 

(P)    890 

Montesquion,  L.  de.     See  under  De  Montesquiou. 

Montgomery  and  Co.,  W.     Sodium  nitrate  statistics    18,  696 

Monti,  E.     Concentration  of  solutions  (P)    113 

Wine,  must,  beer,  beetroot  juice,  <£c.  ;    Treatment  of 

— —  (P)     999r 

Wines  ;  Process  of  rapidly  clarifying,  ageing,  and  matur- 
ing    (P)     230 

Worts,   juices,   and  extracts  ;    Concentrated  (P) 

947,  1062r 

Monti,  N.     Aconitine  ;    Reaction  of 1171 

Montrepeux,  E.  T.  de.     See  under  De  Montrepeux. 
Montupet,  A.,  and  Jannin,  L.     Evaporating,  concentrr ting, 

and  distilling  liquids  (P)    840 

Moody,  G.  T.     Iron  ;    Rusting  of 539 

Moody,  S.  E.     Salts  of  iron,  chromium,  tin,  cobalt,  nickel, 

and  zinc  ;   Hydrolysis  of in  presence  of  iodides 

and  iodates       1043 

Moody,  W.  S.     See  General  Electric  Co 29 

Moore,  A.     Fuel :   Combustion  of  pulverulent (P) 527 

Moore,  B.     China  bodies  ;    The  brown  stain  in  in  the 

enamel  kiln       265 

Moore,  D.  M.,  and  Moore  Electrical  Co.     Vacuum  lamps  ; 

Method  of  producing  (P)     365 

Moore,  G.     Gold.  &c.  ;   Apparatus  for  separating from 

gangue  (P)        319 

Ore  separator  (P)        432r 

Moore,  J  C.     Rubber  experiments  in  St.  Lncia 704 

Moore,  J.  T.  and  J.  S.     Washing  and  drying  fabrics,  fibrous 

substances,  <tc. ;    Machine  for (P)  176 

Moore,  M..  and  Heskett,  T.  J.     Iron  and  steel  ;  Manufacture 

of  (P)   320r 

Moore,  R   W.     Asafcetida  ;   Additional  analyses  of . .     627 

Jalap  ;    Analyses  of  627 

Morane.  G.     See  Desmarais,  L 333r 

Morehead,  J.  M.     Calcium  carbide  ;    Producing  (P)  .     817 

Gas  analysis  apparatus  (P)  828 

Morehead,  J.  T.     See  Roberts,  I.  L 644 

Morel.  L.  A.     Gluten  ;    Preparation  of  dry  (P)  553r 

Purification,     classification     and     concentration     of 
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Ltd.,  and  Smith 586 

Agglomerates  for  building  purposes.     IP.  Labour    21 

for  fuel.     (P)  Le  Maitre   842r,  973r 

Igglomeratoi  |  Vertical  .     (PI   Westlake 418 

Igglatinant;  Combustible  for   briquetting.      (P)    Le 

Maitre  and  others    1".  842r 

Agitating  apparatus  for  use  in  evaporating,  distilling,  ic. 

I  r '  Clark         loso 

device  for  metallurgical  apparatus      IP]   Devereux..      .     320 

electrolytic  solutions ;  Apparatus  for  .     (Pi  Clarke    7ee 

and  miking  apparatus      (p)  Trent ffi 

solutions    emploved    in    electrodepositing    metals.     (P) 

Canning  and  Co Jur 

Air;  Apparatus    for    re-oxygenating  for    respiration. 

(P)  Bamberger  and  others 5;*5r 

■    ■ i, .pressing .     (P)  Windhauseu ••      1"' 

Conductivity   of  in   contact    with   oxidising   sub- 

stances.     Jorissen  and  Ringer °9b 

Constituent    producing    electric    conductivity    in  

passed  over  phosphorus.     Schenck  and  others aJo 

.12  and  drying  large  volumes  of  -—  continuously. 

P    Maschinenbau  Anstalt  Humboldt .2,0,  10S0r 

Determination   of   carbon   monoxide  in  by   iodic 

anhvdride.     Levy  and  Pecoul      •••;■• jjjj 

Determination  of  chloroform  in  .     >icloux -"' 

Determination  of  nitric  oxide  in  .     Le  Blanc »<>» 

Drying .     (Pi  Lambert  ■>UD 

drving  apparatus  :  ,-- 

(P)  i  ooke  and  Kelly      }»° 

I'    Williams,  and  Federal  Gas  Co  .......    lun 

Drving  for  supplv  to  blast  iurnaees.  converters.  A 

P)  Hesketh  and  WUcox     •• -? 

Electrical  production  of  nitrates  from  Thompson     iso 

Electrically  treating  (P)  Bridge 10o3,  lte3 

which  extinguishes  flame  ;  Analysis  ot  .     Blount  .       "i 

Liquefaction  of  .     (P)  Mcwes •  •  ■     *'3 

Liquefaction  of  and  production  of  oxygen.       (P) 

Mewes ^ 

liquefying  apparatus.     (P)  Plctet  '-'-s 
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Air— eont. 

liquefying  -     -  in     several     portions.     (P)  Soc.     1' Air 

Liqulde    ZMr 

Manufacture  oi  rdtric  acid  from .     (PI  Pauling,  and 

Chem.  Fabr.  Gladbeck !16r 

OaonlBing  apparatus  tor        -     (P)  Oionair,  Ltd.,  and 

h  I33r,  ,v.)3,  891r 

Preliminary  cooling  in  tlie  liquefaction  of .  Bradley 

and  Fenwick     884 

Production  of  high  vacua    by    means   oi    liquid ■ 

Claude  and  Let  y 418 

Purifying,  humidifying,  or  cooling .  and  other  gasi  - 

P    ShlUlngton  and  Banna 419    1209 

Purifying  and   regenerating  .    (P)  Roesslei    ll.i- 

lacher  Chem  Co   1063 

Purifying    vitiated      — .      (P)    Atteridge,    and    Urit. 

Submarine  Boat  Co 1062 

Regenerating    vitiated  .    (P)  Brindley    and    von 

Foregger H69r 

Solubility  of     —  In  sulphuric  acid.     Tower 1043 

Albumii  and  casein  :  Product  for  baking  purposes  consisting 

of .     (P)  Gebr.  Schredeiseker  492 

extraction    of    from    vegetable    substances.     (P) 

Gaertaex    279 

Treating    blood    —    -    for   commercial    purposes.    (Pi 

Calico  Printers'  AssoCtt.  and  Wan 586 

Albuminoid  substances  ;  Determination  of by  acetone. 

Bordas    and    Touplain "16 

rich  in  nitrogen  and  phosphorus;    Extraction  of 

from  crape  marc.     <  P)  Jacquemin  554 

Albuminoids  :     Alt-  ration  of  refractive  indices  of  by 

enzymes,  acids  and  bacteria.     Obermeyerand  Pick      203 

Alcohol  Bill  :  Industrial  in  the  United  States 439,  709 

in  bread.     Pohl    440 

Compound    giving    greater    brilliancy    to    illumination 

by  .     (P)  Mathon    467 

Denatured in  Canada 772 

Determination  of in  chloroform.     Xicloux 611 

exhibit  at  Jamestown  Exposition,  l v>07 1179 

Extracting from  potatoes       [P]  Steffen  1230 

Industrial in  Australia  772 

Industrial  :     Excise  regulations 786 

Industrial  in  France.     Sidersky      35 

Industrial    :  Revenue  Bill  passed  Tin 

Industrial  yield  of from  beetroots.     Siderskv  ....     603 

in  industry    90] 

for  lighting,  heating  and  power  ;    Treating  .    (P) 

Lebceuf    1211 

Manufacturing  tax  op  in  France  193 

Possible  new  commercial  source  of .     Maun 1076 

Prizes  for  denatured  1  in 

Production    of    from    amylaceous    matters.     (P) 

Jacquemin     386 

production    in    France    861 

Recovery  of from    artificial  silk.     (P)  Soc.  pour  la 

Fabr.  en  Italic  de  la  Soie  Artilie 1144 

Recovery  of in  artificial  silk  works.     (Pi  Dervin  71,  925 

Recovery  of  from  bobbins  of  artificial  silk.     (P) 

Douge     71,     177 

Recovery  of  waste from  liquor  casks  and  barrels. 

IP)  Xaughton    and    Dunn    386,    386 

Rectification  of  .     (P)  Gnillaume    947 

used  under  the  Act  of  1902  947 

vapours:     Recovery    of    .     (P)  .ban    el    to,    and 

Raverat     773, 

Wood-;    Manufacture  of  .     (P)  Chute .,     824 

Alioholates   of   alkali    metals:     Preparation    of from 

alkali    hydroxides      (P)   Kraft      393 

irolytic  preparai 1   -         Szilard 042 

Alcoholic   fermentation;    Chemical   dynai >   of  by 

yeasl      siator    ' '     227 

fermentations  in  whii  h  mall  is  used    Obtainingiw  1 

purity  in  I PJ  Somlo 77:; 

fermentation  without  cells;    Action  ,,1    peroxydase   011 

■     Bach 551 

fermentation  without  cells  ;    Fate  of  vea-t   catalase  in 

•     Bach 551 

fermentation :      Mechanism     of    .     Buchner    and 

Ml  i-eiiheiiner     993 

liquors;   Maturing  and  mixing  -  [P)  Spencer    ...       230 

spirits :    Products   1  (PJ   Palmer   S24 

Alcohols:     action  "i  alkaline  cupper  solutions  tatorj 

1  owi  1  of  higher  Grossmann  ".   1 10s 

AUen-Marquardt    process   tor   estimating   higher  . 

Mann  and  Stacy  1125 

Depriving of  water       Pi   elektrochem  Werke!!       I      1 

Determination  of  higher  In  -pints.    Schidrowitz 

and    Kay     ,,,,, 

Hanufai  tur«  "t  P    1  hi  m    1  .0.1    1  1.,,  ;„ ,,,, 

Uanufacturi    ol   ar ami   their  di  rlvatii  1 

P     Hi  "It  j.    , 

Produi  Uon  "i  aromatii  1  p   Mi  ttla  aid  1. 1 

Anilm  und  Soda  Pabrik  1  1 ., 

Reduction  01   unsaturated  -  by   metal-ainiuoiiiuin- 

'  bablay     771; 

Rose  ii'T/.ici.i  and  sulphuric  add  metl  id   [01  determining 

tie  higher  —  -  .     Veley 398 

Symm.    dihalogen    derivatives    of    tertiary    .     (i>) 

Bayer  und   Co 1067 

Alcoholysis  of  eocoantit  oil      Bailer  and  y/oussouflan 1226 

of  fatty  substances,     ifaller     HB9 
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Aldehyde    derivatives  ;     Production    and    use    of   as 

discharging     agents.     (P)  Badische     Anilin     und 

Soda   Fabrik 373r 

-hvdrosulphites ;      Preparation    of    .     (P)  Chem. 

Fabr.   von   Heyden 475.   753r 

Aldehydes :  Condensation  products  from and  negatively 

substituted  acetic  acids.     (P)  Knoevenagel   392 

Determination  of in  whiskey.     Tolman  and  Trescot  1167 

Manufacture  of : 

(P)  1  hem.  Fabr.  Flcirsheim    608 

(P    Spurge     1066 

Preparation  oi  saturated  .     (P)  Darzens  197 

Synthesis  of  .     (P)  Darzens 1116 

Algae:    Fresh-water  as  food.     Namikawa  710 

Ugeria  ;    Mineral  resources  of  933 

Phosphate  of  lime  in 942 

Algerian  wines  of  the  Mascara  district.     Jalade 1061 

Alginates  ;    Preparation  of .     (P)  British  Algin  Co.,  and 

Ingham 908 

Alimentary    materials  ;     Preserving    by    ozone.     (P| 

Wessels  de  Frise    332 

materials  :    Treatment  of  .     (P)  Maris 949 

product  from  Iceland  lichen.     (P)  Hansteen 491 

product   from  grains.     (P)  Blattmann  and  Co 86 

product  from  yeast.     (P)  Jacquemin      710 

substances;    Preparation  of  .     (P)  Reis    387r 

substances  ;    Protective  coatings  for .     (P)  Donard 

and  Labbe 554r 

Alkali  :   Apparatus  for  making  zinc  sulphate  and .     (P) 

De  Stuckle 72r 

Electrolysis  of  dilute  solutions  of at  low  potentials. 

Senter 700 

manufacture;  Electrodes  for .     (P)  Yasuda      27 

A"c.,  works  ;  42nd  Report  of  Chief  Inspector  of ....     881 

<Yc.   Works  Bill   315 

Works  Regulation  Act,  1906 984 

Alkali  bicarbonates ;    Manufacture   of  .      (P)   Behrens     928 

bromides  ;   Action  of in  gelatinobromide.  Homolka     777 

carbonates  ;    Causticising by  lime.     Le  Blanc  and 

Xovotny 1145 

carbonates  ;    Dissociation  of  .     Lebeau 71 

carbonates  ;    Manufacture  of  from  silicofluorides. 

(P)  Reich      19 

chloride    electrolysis;     Grey    platinised   electrodes   for 

.     Geibel    1224 

chlorides  ;  Electrolysis  of with  alternating  currents. 

1  oppadoro 482 

chloride  solutions  ;    Apparatus  for  electrolysing  . 

(P)  Rink    1053r,  1053 

compound    easily    converted    into    hydroxide    or    car- 
bonate ;     Electrolytic   manufacture   of  .     (P) 

Wunder    594 

ferrocyanides  ;    Manufacture  of  .     (PI  Davis....       697 

halides  ;    Electrolytic  analysis  of  .     Withrow 1103 

hydroxide :     Electrolytic    manufacture    of    .     (P) 

Granier S91r 

hydroxides  ;    Manufacture  of  : 

1P1  Blackmore    483,  483 

(P)  Ranson  and  De  Stuckle 477r 

hydroxides  :    Manufacture  of  from  silicofluorides. 

( P)  Reich       19 

peroxide  ;    Packing  and  storing  washing  powder  con- 
taining   .     (P)  Konigswarter  und  Ebeli   32,  188r,  486, 

sulphites  ;   Action  of  acetone  on .     Rothmund. . . .     196 

Alkaline    earth    metals  ;     Electrolytic   production   of  . 

(P)  Suter  and  Redlich    272r 

Alkaline    earth    chlorides  :     Production   of   -    —   from   the 

sulphides.     (P)    Kons.    1     Elektrochem.   Ind 19 

halides      Apparatus  for  the  continuous  electrolysis    of 

fused  iPj  Haag  and  Glinicke 271 

oxalates  ,    lice. imposition  of by  solutions  of  alkali 

sulphates      Cantoni    '" 

peroxides.     Von  Foreeger  and  1'hilipp 298 

{Erratum)  +61 

salts;     Gelatinous   .     Neuberg   and   Neimann....     926 

Alkaline  process  ;    Mercurial  .     (P)  Amer.   Electrolytic 

Co 

Alkalis,  caustic  ;    Manufacture  of  .     (P)  De  Stuckle  . 

Alkaloid  salts  .a  inactive  secondary  butylbenzenosulphonic 

.oil      Klages    

Alkaloids   of   Anagpris    Vttida.     Uoessmann 

Cinchona .     Rabe   n~V 

of  eolumba  root.     Gadamer    1115 

of  Columbo  root.     lilinzel 906 

of  genus  datura:    Mydriatic  Schmidt    389 

Ergot  Barger  and  Carr   906 

influence  oi  certain        -    on  tlie  activity  of  diaetatic 

-i"  I 

of  Javi   .-ill-..       Analysis  ul  the  Di    1 ing         ;,( • 

ot   Pareira  root      Scholtz  1171 

IV'  m  if  mi  in  and  determination  of with  potassium 

bismuth  iodide.     Jonescu 563 

of  Hie  rhizome  of  veratrum  album.     Bredetnann 280 

in    Strychn08   leaves       Eotsy   951 

Alkaininc  esters  of  aminobenzoie  acid.     (P)  Meister,  Lucius 

und  Bruning  607,  008r,  366r 

Alkamines  ,    Manufacture  of  -.     (P)  F'ourueau 8G6r 

Alkylamiiics  :    Dse  of for  producing  cellulose  solutions. 

( IM    !•  rndrich • 88 
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ilkyUmlnoacetopyrocatechol     IPI     Mejater,     Lucius     and 

limning   

w-Alkvlaiilill"eth\  Mi.  n/.-iit.  s  ,       Manulaclnre     Ol     .      (P) 

III    II- 

alkylanlUnei ;      tcldyl    derivatives    ol    h  — . 

r    Badische  Anllln  and  s..,ia  Fabrtk   

Ukylapomorphinlum  suit*.    Preparatli i  soluble,  stable 

.     (P)   Rledel 654 

Alkylcarbonii  Electrolytic  preparation  ol . 

I '  i  ' 

Mkyloxyacetylcyanamlde     IP]    Heltmarui   and   "Hit*....     S92 
Alkyloxyacetvl  eater*  ol  terpane  and  can 

P    Bayer  and  Co 1117 

Alkylphenylcampho-methane    and  -methylene,    Heller  and 

Baoer  558 

Allen-Mar. iuar.it    process    i"r    estimating    higher   aloahols. 

Maun  :m>t  Btacj    1125 

alloxanlG  ether ;     Manufacture   ol   dlalkylbarbitoric  acids 

from      — .     (P)   Merck  197 

Alloys  : 

(Pi  Driver  ~<>* 

I'l    Sec      lli.'li  dlurgic  "    221, 

[P    wllklns  

rleh  in  aluminium;    Soldering  -  IPI  Fries 185 

fur  bearings,  4c.     IP    Siemens  und  Halske  A.-G.  818.  991r. 

1050r 
free  trom  carbon;    Electro-metallurgical  manufacture 

Ol    -  IP]   '.in    127 

PUSlbh! .      Heine    1221 

Reveler's  renomagrM    o  of  non-magnetic  metals. 

Haupt 318 

for   lithographic    purposes  .     Electrolytic    prepai 

..I     .     (PI  Strccker    188r 

Manufacture  of ; 

(Pi  Dannert 1102 

■  I'i  Jacobsen 104»r 

P     Kiihne 890,   llOlr 

(PI   Mahlke    221 

P]  Wagner 26*, 

Ulcrograpbic  examination  ol  by  aid  of  metallic 

deposits,     c.iolotti 1104 

Production  of  in  the  electric  furnace.     (P)   M;ir- 

chedler  '• 4*5 

Production  of  fused from  metallic  compounds        P 

Weldite,   Ltd     934r 

Production   of  fused from  oxides,  Ac.     IP)  Vautin 

Properties   ol    metallic   —       compounded    In   atomic 

proportions     Rubel B14 

Pyiophoric       —  lor  Igniting  and  lighting.     (Pi    Auer 

v.  Walsbach    1211 

Kenning  .    IP    Super-Refining  Metallurgists.  Ltd.     542 

1   -    I  ast -  decision  on  317 

See  also  under  Aluminium.   Antimony,  A. 

Allyl    isothiocyanate ;  Determination    of in    essential 

oil  of  mustard   610 

side-eli. mi    oompounds ;   Differentiation    of  from 

tlii.se  with  propen3 1  side-chain.     Balbiano 442 

Almonds.  Imter  .   Influence  of  beat  on  the  toxicity  ol  . 

Velardi   

Alunied  calcium  sulphates  :  Accelerated  manufacture  ol  . 

r     Fate  »79 

Alumina;  Calcination     ol     hydrated  IP]  Pecbiney, 

and  1  ie  Prod,  i  him.  d'AIais  et  de  la  Camargue 218r 

Extraction  of  from  bauxite.     (P)  .Mnth 47S 

Furnace  t..r  calcining   : 

P    Brossi    

P    Lambert   

P    S  c   Elect* tall   Franc 

Manufacture   ol .     IPI  Peffer.and  Pittsburgh  Re- 
duction Co Bll 

Manufacture  of  pure  ■     (Pi   Arsandaux 1146 

l"Teparation  of  from  bauxite.     (P)  Clemm    **4 

Alummates.  hydrochloric  acid,  and  sodium  carbonate  i  Pro- 
duction   of  from    aluminous    material        (Pi 

Klein 1219 

Manufacture    of  P      Chem.    Fabr.    Griesheim- 

Elektron 1146 

Aluminium;  Action  of  silicon  on Vigouroux    24 

alloys.    '  P    Cnamnaud  1158 

allays;  Analysis  of Formenti  92 

alloys;  Annealing  —         P    Claessen  185 

allocs;  Decomposition  ol  copper  sulphati  solutions  by 

" .     Pecheux    318 

alloys;  improvement  of P    Claessen  155,482,  I049r 

and  aluminium  bronze  ;  Tensile  overstrain  and  recovery 

of aforley  and  Touulnsoi] 318 

Analysis  "i  Formenti 

-bismuth  an  639 

■bismuth  and  aluminium-lead  alloys  .  Melting  points  of 

.    Pecheux    ...  931 

-bronze  industry  ;  Explosions  in  the  ; 

Edelmann 

Riohter  

-bronze  powders     Explosionsoi  —  -     Si     kmeier....     639 

Casting' and  its  alloys       P       ithias      25 

-copper alloys     (P    Incagnoli   4*2 

Extraction  ot  aluminium  compounds  for  use  in  preparing 

.    (P)  DeSouza   78r 
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Miiniiiiluiii— -conf. 

loll  ;  Manufacture  of  (PI    UumlulumwarenfabT. 

(ISChwil 

iwartz  and  James 7u 

Granulating  P    Hostels         

Reducing  P     Betts  

Separation  of  beryllium  from  Glassmann 1121 

Soldering : 

P    i  i  ingi  h.h 185 

r    1  11.  -    185 

P    Qruber 

I'       km:.  B  22  lr 

Soldering  or  brazing  IP)  Proisy   182 

-thorium  all  rschmid    l*:i 

-tin  alio]  -     uwyer 

Tinning  by  electrolysis,     ip     Ua-«se  und  Fischer 

Ai'iiMMiMiii    acetate     Manufacture   of   Insoluble  .    (Pi 

Iteiss 

compounds     Manufacture  of  ■    IP    Binman 111; 

hydroxide;   Extraction   ol  foi    use  in  producing 

alumiiiinm        I'     DcSouzn 78r 

hydroxide  ;    Manufacture    of  .     (P)   Chem. -Fabr. 

Griesheim  Elektron 1146 

hydroxide;  Pari  o  ol  brvalenl  bases  in 

the  precipitation  of  .     Strdmholm    476 

nitriile       White  and  Kirselihrailn 1 100 

pi >unds  of  .     (PI  Serpek    

phenolate     cok 607 

phosphate  ;   Transformation  ..1  volcanic  rocks  into  . 

v    1145 

salts  and  alums ;  Action  of on  gelatin      Lumlere..     770 

sulphate;  Separal 1        -    from    solutions.       (PI 

Pezzolata  and  De  Felice 759,  884r 

Aluminosilienl  et       VigOUTOUX  24 

Aluminothermlc process.     'Pi  Goldschmldt 185,  I049r,  lioir 

Refractory  substance  for  lining  crucibles  lor  .     (P) 

Qoldschmidt    481r 

Alvpin  :     henzoy Itel rain,  thy  Miaminoethyklimcthylcarbitiol 

hydrochloride.     Neustattcr        39 

Reactions  of .     Lemaire    1009 

Amalgamation  process  : 

P     Hu 'ii.  t        700 

(P)  Thomas,  and  Dry  Amalgamation  Co 322 

America  ;    Coal  testing  in  257 

Amides  ;  Converting into  organic  acid  salts.     1 P)  Deuts. 

Gold- und  silliirsilni.il   An-tiU    1067 

Amines  ;   Action  of  formaldehyde  and  bisulphites  on  primary 

.     Lepetit      172 

Action    of    oxygen    on    aliphatic iu    presence    of 

copper.     Traube  and  Schonewald  

Introduction  ol  CH.OH  group  into  primary  aromatic 

.      Orlolf      " 469 

Preparation  of  aromatic Sachs   1036 

Reaction  of  trinitrobenzene  derivatives  with  cyclic . 

>.  immerhol   748 

Imino-gronpe  ;    Introduction  of  into  aromatic  nitro- 
compounds.    Meisenheimer  and   1'atzig     805 

Aminoalcohols  ;    Preparation  of : 

(PI  Fourneau        909, 

P    Riedel      909,  910 

P    Ronsset      

Manufacture  of  esters  ol    —      IP)  Bayer  und  Co.  . . 

Aminoalizarins  ;    >•     under  Anthracene  dyestuffs. 

Aminoalkvlesters  ;    Preparation  of  : 

P    Fourneau        »09r 

(P    Riedel     91" 

Vminoalphylacidylaminonaphtholsulphonic  and 

aminoalphj  laminoai  idj  laminonaphtholsulj 

acids;    Production  ol    P)  Soc  (hem.  md. 

in  Basle      14 

Anniioantvpvriiie  ;    Alkylatkm  of .     (P)  Sue.  Cbim.  des 

Usines  du  Rhone     714 

4-Aininoantipyrine  :   Synthetic  bases  from .     Luft    133 

Mninoaxo   compounds  ;    Influence  of  substitution  on   the 

formation  of .     Morgan  and  Clayton -44 

Iminobenzoic  acid  alkamine  esters;    Manufacture  of  . 

P    Meister,   Lucius  and   BrOning  559,  607,  608r,   llisr 

p.  VniiiH.I..  1  Manufacture  of  a  new  .     (P) 

Act  -lies.    t.    Anihnlahr 335r 

Viiiinohenzovlthiazol  compounds  ;   Manufacture  ol  BUlphonic 

ids  of .       I'    Bayer  und  c 216 

\mino-n-dim-thvlaminobenzou  acid  methyl  ester.     Reverdin 

and  Deletn       4- ; 

\minnguanidine  ;    Preparation  ol  from  nitroguanidine. 

P     B     hringi  r  und  Soehne  

Aminonaphtl  Inction  ol  -  Sachs 369,  1143 

Amtnopbenols      Manufacture  of  — — .     IP)  Sachs 5*5r 

niophenolsulpli.  in.    acid;    Manufacture  of  .     IP) 

u.  9    1    AmUuiahr l'ir 

/)-\mmopli.uvlethersul|.|ioiuc  acid;    Manufacture  ol  . 

P   Act-Gi     I.  AniHnlato 6a 

5- Aminosalicylic  acid  ;   Preparation  of Puxeddu  ... .   1036 

*-  \nu'iothe..i.r..tnine  .md  its    lerivatives ;    Preparation  oi 

.     (P)  Boehringer  und  Soehue     -=4 
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Ammonia  ;    Action  of  nitrogen  peroxide  on  .    Besson 

and  Rossett      

Action  of on  phosphorus  tribromide  and  tri-iodide. 

Hugot    

Action  of  on  phosphorus  pentasulphide.     Stock 

and  others     

Compounds  of with  aurora  balides.     Meyer 

-copper  cyanide  process      Brereton     

F.stimation  of  in  used  lime  lii|Unrs.     Procter  and 

Md  andlish        

Extraction  of from  gases  : 

1'     Brunck         13.   62r,   697r. 

I'     Veld        529, 

Extracting from  gas  liquor.     (P)  FiUunger 

Manufacture  of  : 

IP)  Kaiser     

(P)  Lvons  and  BroadweU     

1'    Woltererk      535, 

Xitrocen  compounds  of  aluminium  for  producing  ■ . 

(P)  Serpek     

oxidation:    Electrolytic .     (P)  Miiller  and  Spitzer 

Oxidation    of    to    nitrogen-oxygen    compounds. 

Schmidt  and  Pucker      

Production    of    cold    by    and    recovery    of   .     (P) 

Grimoin-Sanson    

Production  of by  distilling  carbonaceous  materials. 

(PI  Aarts 

Production  of  nitrates  and  nitrites  by  electrolytic  oxida- 
tion of .     Traube  and  Biltz    

Recovery  of front  the  carbonisation  of  coal.     (P) 

Feld    

Recovering from  coke  oven  cases.     IP)  Heinemann 

Recovering  from  distillation  gases.     fP)  Koppers 

Recovering from  gas.     (P)  Duff     

I'    Feld    

Recovery  of from  sewage  sludge,  Ac.     iP)  Butter- 
field  and  Watson     

Regenerating  and  purifying .     (P)  Werlin 

-soda  manufacture  ;     Electrolytic  treatment    of    waste 

solutions    in    with    recovery    of    brine.     (Pi 

Riedel        

still.     (P)  Thoens         

TJse    of    gypsum    for    the    recovery    of  in   coke 

making.     Warth       

vapour  of  high  tension  ;    Continuous  production  of 

for  motive  power.     (P)  Neue  Betriebskraft  Geo.  . . 

Ammoniacalliquor  ;   Column  still  for .     (P)  Francke  . . 

Treatment  of  certain  products  of .     IP)  Radcliffe.  . . 

Ammonium  compounds  :     Increasing  the  yield  of  in 

blast   furnace  work.     (Pi   Reininger   

nitrate  explosives  :   Manufacture  of .     (P)  Reschke 

nitrate;   Manufacture  of from  gases.     IP)  Feld  .. 

nitrate  ;    Manufacture  of  free  from  nitrite.     (P) 

Rudeloff     

salts  :    Action  of  nitrogen  peroxide  on  .     Besson 

and  Rossett      

salts  :   Hydrolysis  of .     Naumann  and  Riicker 

sulphate  :    Avoidance  of  noxious  effluents  in  the  manu- 
facture of .     Grossmann    

sulphate  ;    Apparatus  for  making (P)  Langlands 

and  O'Connor       

sulphate  ;  Conductivitv  of Jin  mixtures  of  sulphuric 

acid  and  water.     Boizard    ." 

sulphate;    Manufacture  of .     (P)  Grossmann   .... 

sulphate  manufacture  :  Saturator  for .     IP)  Berlin- 

anhalt.     Hascninenoan    A.-G 

sulphate  statistics.     Bradbury  and  Hirscb     

tangate ;     Preparation    of    soluble    neutral   .     (P) 

Soc.  Franc,  'a  Nonrine    233, 

tri-iodate    as    fundamental    standard     in    volumetric 

analysis.     Biegler    

vanadate      Preparation  of  i  ihlj     

Amorphous    precipitations      Stromholm    476, 

Amylaceous  materials  ;  Treatment  ami  fermentation  of  

by  muce/linit''  \<       [P     I  leleurance      

matter;    Recovery  of  distillation  residues  from  . 

(Pi  Verblese     947, 

Amylocelluloses  :    Determination  of .     Wolff 

Determination  of in  natural  starches.     Wolff 

Amylolytic   action  ;    Influence   of    amphoteric   electrolytes 

on .    Ford  and  Guthrie 

Anaesthetics ;    Ah  pin      NeustStter     

Benzoyl-/3-ethyltetramethyldlaminoglycerin     I  P]    Haver 

und   Co 

Anagyris  fetida  ;   Alkaloids  of .     Goessmann     

Analysis;    Ammonium  tri-iodate  as  fundamental  standard 

in   volumetric  .     Riegler   

Rotating  electrode  for  electro-chemical  Perkin  .. 

Use  of  5  cm.  copper  oxide  las  i  r  in  ultimate  organic . 

Marek     

Use   of   ozone    in    quantitative   -  Fan h    and 

Gi  ttechalk     

Anhydrides  of  metal  acids  :    Action  of   liquefied   ammonia 

on .     Rosenheim  and  Jacobsohn 

of  monobasic  organic  acids  ;   Manufacture  of .     (Pi 

Verein   f.    Chem.    Ind    392 

of  organic  acids  ;  Production  of .     (p)  Sommer  39r, 

Anilides  ;     Influence  of   catalysers   on   formation  of    . 

Mi  i  -rhutkin     '. 

Aniline  ;   Black  lakes  from .     Klrpifacrraikoff 
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Aniline    Black.     Siinder    1090 

Dyeing  animal  fibres  with .     (P)  Bethmann 753 

dyeings  on  wool  ;   Increasing  the  fastness  of  .     (P) 

Bethmann    217,   1218 

Dyeing  and  printing  .     (P)  Epstein 532 

Production   of   on    vegetable   fibres,    yams    and 

fabrics.  (P)  Bradford  Dyers'  Assoc  ,  ami  Singer  176 
Resists  for  with    sodium    sulphide-formaldehyde. 

Trepka    924 

Aniliuesulphonic  acids  ;    Acylatiou  of .     Schroeter  ....     530 

Animal   fats  :    Characteristics   of   certain  .     Schneider 

and  Blumenfeld   128 

fibres  ;    See  under  Fibres. 

matter  ;  Treatment  of from  which  oil  or  grease  has 

been  extracted.    (P)  Edson  Reduction  Machinery  Co.    856r 

tissues  :     Desiccation   of   fluid   extracts   of  .     (P) 

Hatmaker     492r 

tissues  ;    Preserving    : 

[P]   (aim    1062 

(P)  Hatmaker     332,    862r 

\iiim vil  oil  ;   See  tinder  Oils,  essential. 
Annealing  metals  : 

(P)  Bates  and  Peard  1168 

(P)  Eaches  and  Williams  128 

Muffle  or  furnace  for .     (P)  Incand.  Heat  Co.  and 

SmaUwood  1049,  lOSlr 

Annual    Dinner    674 

Annual  General  Meeting    659 

Anodes  ;    Ferromanganese  in  caustic  potash  solution. 

White      991 

Anthracene     compounds ;      Manufacture     of     .       (P) 

Badische    Anilin    und    Soda   Fabrik  ..    751,    844,    1038 

derivatives;    Manufacture  of  : 

(P)  Clayton  Aniline  Co 64 

(P)  Badische  Anilin  und  Soda  Fabrik  66,  66,  36s,,  970 

(P)  Bayer  und  Co 979 

Anthracene  dvestuffs : 

(P)  Badische  Anilin  und  Soda  Fabrik       13.  13,  13,  14r, 
14r,  66,  66.  IIS.  174r.  216r,  310r,  368r,   470r,   471, 
531r,  751,  844,  844r,  979,  1143,  1143r 
(P)  Baver  und  Co.  13r,   260,    260,   368r,    424r,   585r, 
635,   923.   923,  923,   979,   1089,  1089r 

(P)  Clayton  Aniline  Co 64 

Alizarin  ;     Action   of  ammonia    on  .      Scholl  and 

Parthey 5S4 

Alizarinsulphonic  acid.      (P)    Iljinskij,    and    Wedekiud 

und  i'o 807 

Aminoalizarins ;  Derivatives  of .  Schultz  and  lirher  1085 

Anthraflavindisulphonicacid.  (P)  Iljinskij.  and  Wedekiud 

un. I  Co B07 

Benzanthrones  ;    Dyeing  and  printing  with    .     (P) 

Badische  Anilin  und  Soda  Fabrik 15 

Blue .     (P)  Badische  Anilin  und  Soda  Fabr 470r 

Green .     (Pi  Bayer  und  Co 216r,  1089 

Halogenated  ;     Manufacture    of    .      (P)    Badische 

Anilin  und  Soda  Fabrik   634r 

Hydrazine  derivatives  of  the  anthracene   series.      (P) 

Bayer   und   Co 216 

Hydroxvanthraquinone   arvl   ethers  ;     Sulphonic  acids 

of  .     (Pi  Bayer  und  Co 216 

Indanthrenes ;    Production  of .  (P)  Badische  Anilin 

iinil   Soda   Fabrik     118r 

/i-Moiio-  ainl  iliiiil'iranthrarulin.     (Pi   Wedekind  und  Co.     472 

i;nl  vat .     (P)    Badische  Anilin  und  Soda  Fabrik     979 

Violet .     (P)  Badische  Anilin  und  Soda  Fabrik  ..     174r 

yellow .     (PI  Bayer  und  Co 424f 

Yellow-green .     (P)  Bayer  und  Co 21t)r 

Anthracite  dust ;    Briquetting     — .    (P)  Exbrayat 10.115 

Anthraflavin.     Set   und  ■    Inthi  i  ene  dyestuffs. 

I  (   Lnthraquinone      Dienel       309 

Baslinger       Ui36 

Lagodzinski   530 

In  In  nnann    634 

Anthraquinone   aldehyde.     (P)  Badische   Anilin   und   Soda 

Fabrik       S44r 

derivatives;  Manufacture  of IP)  Bayer  und  Co     13r,  752 

derivatives.     See  also   under  Anthracene  dyestuffs. 

Preparation  of from  benzoylbenzoic  acid.     Heller  423 

Antimonine-     See  Antimony  lactate. 

Antimony  and  antimony  sulphide.    Chretien  and  Guinc  ant  376 
Detection   and  separationof       —  from  arsenic  and  tin. 

Materne     715 

Determination  of .     Rowell  1181 

Effect  Ol          -mi  copper.     Hiorns  ill'' 

-gold    alloys      \  ■<">  i  887 

industry  of  the  United  States    125 

-magnesium   alloys.     <;ruhe 180 

-nickel   alloys.     Lossew            (80 

Treatment  ol                      — .    (P]  Savigny  ...  -  '00 

production  in  1905                 '. 1040 

Production  of from  its  sulphide  or  oxysulphide. 

r    Savignj    .I'll    Douxami 70S 

Rapid  electro-deposition  of .     Laugness  and  Smith  139 

Recovery  of from  ores.     (P)  Kumbold  and  others  325 

Recovery  of from  ores,  solutions,  &c.     (PI  Masson  1102 

Separation  of  arsenic  from .     (P)  Herrenschmidt. . .  315 

-silver   alloys     Petrenko  887 

smelting  :    Utilising  the  sulphur    dioxide   produced    in 
.    (P)  sweeting    1224 


IMiEX  OF  SUBJECTS. 


83 


iv. .1: 

Antimony — eont. 

■thall! allqyi     WlUlami  888 

•tin  alloys     Gallagher    

and  mi  .   it]  Cserv  B2S 

rreatmenl      ol     pyiltoua    material    containing    . 

if    Etasse-Courbet      700 

-line  alloys : 

Bhemtschushny    £88 

ZemciuznyJ      640 

Antimony  colours  ;    Manufacture  ol  (P    Brunei 

compounds  a>  fixing  agents  tot  tannic  add.     Williams  350 

compounds  for  pigment*      (P)  ChatUlon  096 

lactate;    Double  salts  ol .     (F)  Chem.  Fabrik  von 

llcydcn     134.  BSOf 

lactate  aa  a  mordant.    Oxley  1215 

lactates:    Mordanting  with  (PI  Elbardt 

oxide;    Manufacture  of .    (P)  Genton  818 

oxide  pigment      Manufac of .    (I'i  Brunei    ..  32 

oxides;    Preventing  formation  ol  crystalline  oxide  in 

making  .    (Pi  Berrenschmldt    1219 

oxyaulphlde ;     Production    of   orange-red    .     (P) 

i   Douxami   708 

Products  of  —     for  painting,  Ac.  (P)ChatiUon  646r,  546r,  998 
sulphate   and   Its   double   Baits   with   alkali   sulphates. 

Uettl      121 

sulphide.    1  hr.-ii.ii  and  Qulnchanl 376 

sulphide  ami  oxysulphlde ;    Production    .1  colours  and 

anUmonj   from  .    (P)  Savignj    tnd   Douxami  708 

tartrate.     Bougault     

tartrate  and  Its  ethyl  ester,     Bougault 558 

Antipyrinc  ;   Stt  under  Phenyldimetliylpyrazolone. 

Antiseptic     compounds;      Making     solidified     .    (P) 

eCei  al  Manufacturing  Co 195 

for  grain  distillery,     il'i  Jacquemln  and   Friische 1062 

Manufactur —  from  petroleum.    (P)  Trocquenet    863 

Stt  also  Disinfectants. 

Apioso.     Vongerlchten  and  Miiller 190 

Apple  marc.     Bigelow  and  Gore  330 

Araban  ;    Formation  of  by  bacteria,  and  its  relation 

to  gums  of  amygdala1.     Ruhland    1164 

i-Arabinoketose ;    Formation   of  from   formaldehyde. 

Euler 191 

f-Arabinose  ;    Alkylation  of  .     Purdie  and  Rose 770 

Arachis  oil.     Stt  undtr  Oils,  fatty. 

Arachis  oil  cake  ;  Poisonous  action  of .      Kriiger 1062 

Arbutus  unedo  oil.     Stt   undtr  Oils,   fatty. 
Arc  lamp  electrodes  : 

(P)  Allgem.  Elektricitats  Ges 747 

1  Pi  General  Electric  Co 841 

Arc  lights  ;  Electrode  for  .     (P)  Gerard  and  Fiedler..     877 

Arcs.     Set  under  Electric  arcs. 

Argentina  ;    Quebracho  industry  of  597 

Sugar  production  of  84 

Trade  of  in  1905  339 

Argillaceous     matter  :      Separation    of from     waters. 

(P)  Borchardt 87 

Aristol.     See  Iodothymol. 

Armour  plates  ;    Manufacture  of  : 

(P)  HadHeld    1050r,  1153 

(P)  Marrel  Freres   1051 

Steel  alloys  for .     (P)  Schneider  und  Co 889 

Armstrong.   Wlntworth  and  Co.'s  works  ;    Visit  to  . .     674 

Aromatic  rings  :    Influence  of  catalytic  substances  on  the 

substitution  of  .     Holdermann 46S 

Arrowroot    manufacture  ;     Production    of    distiller's    yeast 

from  products  of  and  materials  used  in .     (P) 

Nycander  77:; 

Arsenic.     Schnatterbeck  810 

Collection  of in  the  treatment  of  refractory  ores. 

(P)  Atkinson  481 

Detection  and  separation  of  from  antimony  and 

tin.     Materne    715 

Determination  of by  the  Marsh- Berzelius  method. 

Chapman  and  Law    137 

Edict   01   on    brass.     Sperry 931 

Effect  of on  copper.     Hjorns 610 

Electrolytic  determination  of in  wallpaper,  fabrics, 

.v.-      Thorpe    394 

Gutzeit  test  for .     Goode  and  Perkin 507 

Occurrence  of in  wines.     Gibbs  and  James 131 

Presence  of  in  "  pure  glycerol."     Galimard    and 

Verdier  233 

Production  of  758 

Recovery  of from  ores.     (P)  Rumbold  and  others     325 

Recovery  of from  ores,  solutions,  eve.     (Pi  Masson  1102 

Removal  of from  hydrochloric  acid  for  use  in  the 

Marsh- Berzelius  method.     Ling  and  Rendle 2?."> 

Separation  of from  antimony.     (P)  Herrenschmidt    31 J 

Treatment  of  pyritous  material  containing  .     (P) 

Rasse-Courbet 700 

Arsenic  colours;    Manufacture  of  .     (P)  Brunet 768 

!        sulphide;     Utilising    crude    .     (P)     Howies 316r 

Arsenical  sulphur  ores  ;    Obtainment  of  arsenious  acid  and 

sulphuric  acid  from  .     (P)  United  Alkali  Co.  ' 

and  others 535 

tin  stone  ;    Assay  of  .     Bannister ~  *3U 


PAGE 
Arsenious  ueid  ;   1  Ibtalnmi  nt  ol  tr..m  ar-.  nlcal  sulphur 

ores.    (Pi  Dnlted  Alkali  Co.  and  others 535 

Production    of    from    aiBenloui    uhlorldi        PI 

I  tilted  Alkali  Co.  and  others 477,  477 

Production   01   from  gases   containing  srsei is 

chloride,    (i'i  United  Alkali  Co.  and  others... 

Arsenious   chloride ;    Obtalnmenf    ..1 

sulphuric  add.      PI   1  alted    Ukall  Co   and  others    477 

Production  of  arsenious  acid  from  .     (1'j    United 

Alkali   CO.    and   others 177,    477 

l'roduetiun  of  anenlous  acid  from  gases  containing . 

(P)  Dnlted  Alkali  Co.  and  others   535 

Arseniuretted    hydrogen ;      Reactions     and     determination 

of .     ELeckleben  and  Lockemann  236 

Removal  of  from  hydrogen.     Went/.ki 917 

Arylauiines;    Conversion   of   aromatic    ketones    into   . 

Prud'hommc 843 

Arylaininoauthraquinoncs.     tl1)   Bayer  und  Co 752 

1.8-Arylamlnonaphthol0Ulphonlc    acids    and    azo    dvestuffs 

therefrom,     il'i  Bayer  und  Co 923 

Arylsulphamidcs ;     titration    of    .    (P)    Act.-Ges.    f. 

Aniilnfabr 65.  814r 

Asafcetida  ;    Additional  analysis  of  .     Moore     627 

Asbestos  ;    Treatment  of  .     (P)  Hippie 1064 

Ascltpiadete ;     Rubber-producing    from    Mad 

Constantin  and  Gallaud  704 

Ashmore  la.;    Licence  to  remove  guano  from  942 

Asphalt  composition  for  roads,  &c.     (PJ  Matbis 182 

Asphaltum  ;    Action  of  light  on  .    Vojtech 654 

industry  oi  the   United  Slates    878 

Aspirating  machines  for  dust-laden  air  ;    Protection  of . 

(P)  Todeschini    805 

Assam ;    Rubber  production  in  769 

Atmosphere.     Stt  under  Air. 

Atomising   liquids   and    gases  ;    Means   for  .      (P)    De 

Kierzkowski  Stcuart    58 

liquids  ;    Machine  for -.     (P)  Kestner 915,  973 

Attar  of  roses.     Stt  undtr  Otto  of  roses  in  Oils,    essential. 

Attenuation  ;    Determination  of  Anal  after  24  hours. 

Schonf  eld 998 

Auer  burner;    Radiation  of  the  .     Rubens 211 

Auriferous  antimony  ores  ;   Treatment  of .    (P)  Savigny     700 

ores.     Set  undtr  Gold. 

Aurous  halides  ;   Compounds  of  ammonia  with .    Meyer     846 

Australia  ;    Industrial  alcohol  in 772 

Australian  Commerce  Act  regulations 1123 

Customs  decisions    44 

mineral  production  and  export 1048 

sugar  bounties  and  excise  tariff 276 

Austria  ;  Beer  production  of  131 

Customs  tariff  of  287 

Mineral  industry  of 888 

Prohibition  of  use  of  injurious  colours  in  857 

Autocatalysis  and  decomposition  of  a  photo-chemical  system. 

Szilard    653 

Autoclave  and   hydraulic  press    combined.     (P)    Decauville       7r 

Autoclaves ,      Employment    of    in    metallurgy.     (P) 

Riviere 543 

Autoxidation   and  oxidation    by   nitric   oxide.     Manchot..   1070 
Azine     dvestuff    from     3.4-diaminoguaiacol.     richter    and 

lb 1086 

Hydroxyphenylrosinduhues  ;    Preparation  of (P) 

Kaile  und  Co 175 

Isorosindone ;      Action    of    hydroxylamine    on    . 

Fischer  and  Arntz  1213 

Isorosindone  and  analogous  comoounds.     Decker  and 

w  iu-scu 978 

Xaphthosafranol ;    Formation  of  from  thiorosin- 

done.     Fischer  and  Arntz   1213 

Phenosairanmes  :      >ymmetrical     and     unsymmetrical 

.     Barbier  and  Sisley 1037 

Tbiorosindone ;     Action    of    hydroxylamine    on    . 

Bfscher  and  Arntz  1?13 

Azo    compounds    of   p-nhenylenediamine    and    heterocyclic 

components;    Dis-  — — .     Billow  and  Busse 1213 

Azo  dyestuffs  :  ... 

(PI  Badischc  Anilin  und  Soda  Fabrik     13r,  922.  1089r 

(PI  Baver  und  Co 65r,  923,  979 

(P)  Cassella 65,  260r,  368,  471,  979r,  979r,  979r 

(P)  Cheni.  Fabr.  Griesheim-Elektron 750,  1038r 

P)  Chem.  Fabr.  Sandoz    424,  978r 

(P)  Geigv 424r 

i  PI  KaUe  und  Co 6j 

(PI  Meister.  Lucius  und  Bruning 922,  924r 

(P)  >*uth,  Hold  and  Ruegg    470r 

(PI  Soc.  Chem.  Ind.  in  Basle  13r,  13r.  13r,  14,  687r,  978r 
Irom    aminoalphylacidylaminonaphtholsulphonic    acids 
and  aminoalpbylaminoacidylaminonaphtholsnlphomc 

acids.     (PI  (Soc.  Chem.  Industry  iu  Basle) 14 

from  p-aminophenylethersulphonic  acid.     (P)  Act.-Ges. 

f.  Anilinfabr 05 

from  l.S-arvlaminonaphtholsulphonic  acids.     (P)  Bayer 

und  Co 923 

Bisulphite     compound     oi     an   .      (P)    Meister, 

Lucius  und  Bruning   635 

E 
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Azo  dvestutt* — conl. 

Blue-black .      I-    >.t  -..-s.  f  Anilinfabr 880 

Blue  and  black  ■ .     ll'l   Read   Hollniay   and  Sons, 

and  others 10S7 

Brown  mono- .  susceptible  to  chroming.     (P)  Soc. 

Chem.  liul.  mi   Basle    H8r 

Decomposition    of    by    sodium    hydrosulphite. 

Qrandinongln 805 

Diazotisable for  ci ill    .         P    I   issella 687r 

from     1.4-dihydroxyna]  ilkyl     ethers.     (P) 

Bade-  brik   922,  979r 

Diphenyl  Black ;  Production  of —  prepared 

with  sodium    -'-naphtholate.     Richard    870 

no .    d'    Eall    und  Co   471 

•  u  and  constitutional  formula: of . 

Lemoult 1086 

o-llydroxv  : 

Fabr.  Prod.  Chim.  Sandoz 424 

is  und  Briuiing     r 

122,   .'78r,  979r 

o-Ilvdroxvmono  of  the  naphtha  -      (P) 

368 

o-Hydroxymono  soluble  in   water.     (P)   Qeigy..   369r 

l  .r  lakes  : 

V     \,  !-(..■- .   i     \nilinfalir 844r 

M. aster.  Lucius  und  Bruniug    176,  216,  470r,  922. 

924r,  979r 

Lakes  from  .     (P)  Act.-Ges.  f.   Anilinfabr.      325,  546r. 

894r,  894r,   996r 
(P)  Badische  Anilin  und  Soda  Fabrik  224.  703r,  1106r 

Bayer   und   Co 129,  139,  644r 

(P)  Cassella  und  Co 644 

(P)  Meister,  Lucius  und  Briining,   224/,  274r,  486,  486r, 

922,   924r,   939 

Mono .     (P)  Act.-Ges.  f.  Anilinfabr 922 

Mono-  giving  green  shades  after  chroming.     (P) 

Badische  Anilin  und  Soda  Fabrik 370 

Mono-  susceptible    to    chroming.     (P)    Meister, 

Lucius  und  Briining   880 

Mordant  dyeing  mono-  — — .     (P)  Bayer  und  Co.  923.  1143 
from  naphthalene  derivatives.     (P)  Badische  Anilin  und 

Soda   Fabrik    922 

a-Naphthylamine   Claret        Discharging by  form- 

aldehyde-Bulphoxylate.     Scheunert    and    Frossard  1039 
a-Kaphthylamine  Claret  ;    Discharging by  hydro- 
sulphite  : 

Baumann  and  Frossard   370 

Baumann  and  Thesmar     176,  473 

rum.  Thesmar  and  Ilug 176,  371 

a-Naphthylamine  Claret  :    Discharging by  hydro- 
sulphite    formaldehyde   in    absence   of   iron   salts. 

Baumann  and  Thesmar   689 

a-Naphthylamine  Claret  ;    Discharging with  aid  of 

iron  silt^.     Koechlin 635 

a-Xaphthylamine  claret  ;   Printing  sulpiride  dvestuffs  as 

discharge  colours  on  .     Iwanowski   261 

u-Xaphthylamine  Claret ;  Producing  white  and  coloured 

discharges  on  .     Wilhelni 690 

from  1.2-napnthyleneureahydroxysulphonic  acids.     (P) 

Cassella  und  Co 752 

p-NitranUine  Red.    Pomeranz    532 

p-Xitraniline    Red ;     Preparation    of    for    calico 

printing.     Wiektoroff  and  Philippoff 531 

p-Nitraniline  Red  ;    Printing  ■ in  association  with 

sulphur  dyestutfs  and  indigo.     Favre      689 

from  o-nitro-2-aminophenol.     (P)  Act.-Ges.  f.  Anilinfabr  687r 

Orange   mono-  .     (P)   Act.-Ges.   f.   Anilinfabr.    ..    1215 

Production  of  a  fast  Bordeaux  red on    the    fibre. 

(Pi  Meister,  Lucius  und  Briining 21S 

Production  of  on  the  fibre.     Justin-Muller    532 

from  pvridine  derivatives.     Baumert 978 

Red : 

(P)  Cassella  und  Co 65,  117r,  260 

(Pi  Geigy 117r 

Red  or  bluish-red  — — ■  susceptible  to  chroming.     (P) 

Geigy    880 

Stilbene   group  ;     Dvestuffs   of   the   .     Green   and 

Crosland  1214 

susceptible  to  chroming.     (P)  Soc.  pour   l'Ind.   Chim. 

a  Bale 922,  1089 

Trisazo .     (P)  Cassella  und  Co 368 

Yellow  .     (P)  Meister.  Lucius  und  Briining. .  470r,  922 

for  wool.     (P)  Soc.  Chem.  Ind.  in  Basle 368 

Azomethine  compounds  and  dyestutfs  ;    Influence  of  carbon 

double    bond    on    colour    of    .     Molilau    and 

Adam   1037,  1087 

Azophenols.     Willstatter  and  Benz 1087 

Azotobacter  ;    Assimilation  of  elementary  nitrogen  by  . 

Stoklasa 548 

Azoxine  dvestuffs  ;    Constitution  of  : 

Hantzsch    469 

Kehrmann 423 

Azoxy  compounds.  Angeli  and  Marchetti 805 


B 


Babbitt  metal  ;  Rapid  analysis  of  .     Yockey 562 

Bacillus   lactis   eerogenes  ;  Action   of  on    dextrose  and 

mannitol.     Harden  and  Walpole  490 


Backhousia  citriodora  :  Oil  of .     See  under  I  lils,  essential. 

Bacteria  :  Action  of on  wood.     Malenkovic 

Anaerobic    nitrogen-assimilating  .     Haselhotf    and 

Bredemann    

BlOlOgJ  .if  water .      Kohli 

Destroying in  blood  ami  ti>sues  bj  carbon  monoxide. 

I'     rhwaite 

I  ormation   oi    colour    by  in  saccharine   nutrient. 

media.     Kossowicz 

Influence  of  water-borne  on  worl  and  beer.     Bode. 

Quick  vinegar  and  wine  vinegar  .     Henneberg   

in  vinegar  factories  ;   Pure  cultivated  .     Henneberg 

Vitality  and  fermentative  capacit;   of  luetic  acid . 

Wehmer  

Vogesand  Proskauer's  reaction  for  certain .  Hardin 

factions;  Influence  of  calcium  and  magnesium  salts 

i. n    .-.  rtaln  Slachida     

Determination  of  sugar  in  .    Pellet 

i    mi  i;  Value  ni ■     Pellet     

Etei  .very  of  sugar  from  .     (Pi  Cromwell  and  Max- 
well   

Baking  powder ;  Manufacture  of  .     (P)  Weil 

Baku  crude  oil;  "Cracking  gas"  from  .     Kngler  and 

llosner    

Balance;  Voltametric .     (Pi  Helbig  

Balata  ;  Obtaining  from  plants.     (P)  Frank  and  Mark- 

wald    # 

Reactions  of  .     Ditmar   

Treatment    and    utilisation  of   the   milks  of  .     (P) 

M.  .risse 82,   435r,   487, 

Vulcanisation  of .     Ditmar 

Bamboo  as  paper-making  malt-rial.     Kaindler 

Banana  bast  from  German  East  Africa.     Zimmermann 

Barbatimao  bark.     Paessler  

Barbituric  acid  derivatives  ;  Conversion  of  5-alkyldiamino- 

oxy-     and    triaminopyriniidines     into    .     (P) 

Merck 

See  also  under  Dialkylbarbituric  acid. 

Barium  ;  Preparation  of  pure  .     Guntz 

Preparation  of  from  its  suboxide.     Guntz 

Barium auryl hydroxide ;  Crystallised  .     Weigand  .... 

borate ;  Compounds     of  with     barium     cldoride. 

Ouvrard  

carbide ;  Reduction  of  barium  manganite  to  obtain . 

(P)   Liiiii.   

carbonate  ;  Behaviour    of  at   high    temperatures. 

Boeke   

carbonate;    Dissociation  of  .     Finkelsteiu 

carbonate;  U.S.  Customs' circular  on  

ferrate  ;  Properties  of  .     Baschieri 

gallate,    protocatechuate    and    digallate.     Procter   and 

Bennett    

halogenates  ;  Solubility  of .     Trautz  and  Anschiitz 

manganite  ;  Reduction  of  to  obtain  barium  car- 
bide and  manganese,     il'i  Limb   

mercuric  iodide.     Duboin   

sulphate  and  rhruniat'-  ami  potassium  eliminate  ;  Equili- 
brium   in    reactions    between  .     Scholtz    and 

Abegg  

sulphide;  Application  of  as  insecticide.     (P)  Cha- 

lap 


717 


770 
711 


900 
277 

1112 
490 

.488 

956 

1059 


898 

651 


646 

597 

4871- 
646 

1114 
752 
547 


443 

80 
888 
202 

179 

72 

983 

534 

810 

1145 

251 

808 

72 
866 


695 

825 
Mann  and  Cowles 831 


Barks  ;  Western  Australian  - 

Barley  cultivation  experiments  ..i  the  Verein  Versuchs-und 

Lehr-anstalt  f.  Brauerei.     Eckenbrecher 

Culture  of  excised  embryos  of  on  nutrient  media. 

Bn  iwn  and  others. 

Dependence  of  extinct  yield  on  protein  content  of  . 

Stockmeier  and  Wolfs 

Determination  of  husk  in  exhibition .    Cluss  and 

Schmidt   

Diastatic  capacity  of  malt  from  large  and  small  corned 

.     Kllrodt   601, 

extract  ;  Determination  of  .     Graf 

Influence  of  light  on  germinating  .     Bode 

Influence    of    manures    on    yieid   and    quality    of  . 

\  oelcker    

Malting  with    abnormally    high   protein    content. 

Hajek   

Mealiness  as  a  factor  in  estimating  the  brewing  value  of 

.     Braud    

Phosphoric   acid   compounds   in  .     Windisch   and 

Vogelsang 

Protein  constituents  of  .     Schjerning  

proteins  ;  Importance  of  in  valuation,  and  relations 

to  steeliness.     Prior    

Relation  between  protein  content  and  condition  of  en- 
dosperm of  .     Jalowetz 

Stimulating  action  of  manganese  and  iron  salts  on  . 

Katayama    

testing  ;  Method  of  .     Jalowetz    

Water-soluble    polysaccharides    of  .      Brown     and 

others  


Bases 

Bast ;  Artificial  hemp 


Effect  of  plant  growth  and  manures  on  retention  of 
by  soil.     Hall  and  Miller     

(P)  Verein.   Kunstseidefabrik 
8S0r 
Banana  from  German  East  Africa.     Zimmermann 


823 

1110 

489 

998 

648 

201 

84 

647 

329 

1228 

1060 
1109 

1109 

328 

705 

328 

1111 

34 

881 
752 


Bating  liides  and  skins  ;  Process  of 


Rogers 103 
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PAOl 

Si  eondary : 

P     Kit-,      UTlr 

V    Stebblni         842 

Treatment  of  alkaline  storage.  P    Bdiaon         I 

!  :    Ukallne 



Rlectric        -  with  aluminium  chloride  aa  exciter  and 

i  ichke  

h  liquid  chlorine.     [PI   Buhot 

Prlmarj  P    Ituilcka  io;,2 

alumina  from  I  P)  Muth  ... 

lurolna  and  alkali  Udoaulphate  lr-.m  — . 

mm  

ai  a  refractory  material ;  Advantages  rd .    Aubrey 

dustry  of  219 

.    

Uloy  for  .    d  :  ..l  Balske   \   G 

Bsstw  fibri  as   materials   I 

making     [P    Bertram  and  HUne     

Beech,  lid  product 

from       — .    (P    Chem.  Fabr.  FlBrsheim  367 

Beef  fat  ;    Detection  of In  lard  : 

Donlop       

len      looo 

Beer   analysts   with   the   refractometer.    Ackermann   and 

nburg  

Apparatus    rot    cooling   and   carbonating   .    (P) 

i  n<  w,  and  Weal  and  Co 710 

Apparatus  i"r  fermenting,  maturing  ami  storing  . 

.-man  an  1  Selg    IBS 

rial  flora  of  bottled .     Fuhrmann    B61 

,r  ion  of  cloudy .     Ogawa  . .     553 

Ulna    and  apparatus    for   .    (P) 

Attack,  ami  Pontifex  and  Sons    

mel.     (P)  Lichtensteln 85 

idiUonlng,   cooling,   and  m   fermental 

matter  —  i  85 

illng  and  aerating and  the  like.     (P)  t  hainliers 

and  Archibald      85 

Dantxic  jopen .    Mumme     131 

Darkening  pair  ftunck  

Determination  «'i  the  colour  of with  iodine  solu- 

Brand  and  Jala      649 

filiation  of  final  attenuation  of after  24  hours. 

-      .lUeld        998 

Fermenting .     (P)  Pfaudler  Co 603 

inter  ; 

Loew    999,  1113r 

(P)    Russell     1168 

Fixation  of  carbon  dioxide  and  permanence  of  "  head  " 

in  .     Moor       85 

Improving  carbon  dioxide  for  carbonating  .     (P) 

Hartley       947 

Improving    the    iiualitv    of    .     (P)    X'ilsson    and 

Jonson  1062,  H13r 

lntluenee  of  water-  tiaon .     Bode 

Facture  of  English en 27sr 

infacture  of by  fermentation  at  relatively  high 

P    Wittemann    194 

N  "    igenous  constituents  of  .     Evans   

-         -  in  .    ftfiskovaky  5;>2 

of   Breltanomi/ces  in  American  lager  . 

Claussen 709 

Pasteurising  : 

Uronwald       194r 

Loew  131,    194r.   439r 

Pasteurising in  barrels       E    Chlel  und  Sohne  and 

nwald       36 

Occurrence  of .    Claussen 708 

Preparation  of  ferruginous .     (F    Barsickow   ...  -7> 

rvation  of .     (P)  Cauonne    

pr  auction  of  Austria    131 

Production  of  non-deposit .    (P)  Chew,  and 

and  Co 

production  of  the  United  states      193 

Ropy  fermentation  of .     Harrison 602 

■  -     I  .      Will        35 

urised  .     Claussen 709 

Se]  aration  oi  mycoderma  and  acetifying  bacteria   in 

.     Bergsten     1166 

Sterilising  aad  preserving .     (PI  Roche 2.  sr 

Treatment  of .     (PI  Monti    113,  999r 

:  short-grown  malt  for  producing  full-bodied . 

Kutter 122S 

-  tor  use  in  the  sterilised  manufacture  of  . 

(P)  Nathan  122tt 

worts  ;   Austrian  official  tables  of .     Jalowetz    491 

worts  ;    How  much  sulphurous  acid  do  sulphured  hops 

give  up  to ?     Wiegmanu 192 

yeast ;  Three  species  of  top-fermentation .    Regens- 

burger    860 

.ix  :  Annamese .    Bellier    1106 

Examination  oi .    Bohriscb  aud  Richter 701 

Beet  chips  ;   Mechanical  drying  of .     (P)  Lafeuille 898 

Beet  slices  ;   Drying  apparatus  for .     (P)  Hencke     7 

Beetroot  analysis  :    Best  method  for .     Sachs 1010 

analysis;   Simplified  filtration  in .     Nysaens     ....  4-. 

Complete    extraction    of    sugar    without     by-produi 

from  .     Lallemam       622 


r  >ot — con/. 

juice  .   Purification  of : 

Balousek   

lelilc 

iianii   

Juice  :    I  reatmenl  "i  l  i 

wash     Purlfj  ing  « 



Beetroots  an 

i 
■  . 

Qaleatl   

Bxtri  

Sigh  polarisii  i  —   -       Neumann  

■Eanuring  , 

Quantity  ol  plus-sugar,  c  dculated  ;i    i  ifB .  in . 

116.! 

. 

599 

Belgium  :    Cement  trade  of   93a 

Explosives  ordinano    In—     -      

industry  of  

UgS  :   Adhesive  for  use  in  making .     (P)  Castle  .... 

Benzaldehy.'.        Del  of  small  quantities  of  . 

Plerissey    139 

Benzantlirones.     Set  under  Anthracene  dyestutfs. 

Benzene  .    Detecti  in  an  [    I  itermination  of  toluene  in ; 

n  and   fjerkewltach 443 

Determination       of       carbon       bisulphide       in  . 

1]  mus      ISO 

Determination  of  carbon  bisulphide  aud  total  sulphur 

in  .     Johnson       955 

distilling  apparatus ;    Continuous .    (Pj  Gerhardt  i~-r 

Non-inilainmable .     (PI  Barbonl     117,   171/- 

Productfon  of by  distilling  carbonaceous  materials. 



Recovery    of    used    for    cleaning    textiles.     (P) 

Delhote    17 

Recovery  of in  waterproi  996 

Benzidine  and  aniline  ;  Combination  of  dlazotised .Vignon    5s4 

Oxidation  of .     WUlstatter  and  Kalb    1086 

Benzidiuedisulphonie  acid  :     Constitution   of   Griess'  . 

SchulU  and  Kohlhaus    1086 

Benzll and reaordnol ;   condensation  of .    Liebig   ....   1213 

Benzine.     See  under  Oils,  hydrocarbon. 
Benzoatesandethvldim.-thvlxanthiue  ;  Double  salts  of . 

(P)   Kiedel      910 

Benzoic  acids  ;  Differentiation  of  natural  aud  synthetic . 

Corminibceui  and  Grosman 827 

Benzophenone  chloride   and   u-naphthol  ;    Condensation  of 

.     Shriuipton    743 

Benzoylalkylarninoethanols.     (P)  Schering     443r 

Benzoylbeuzoic  acid  ;    Preparation  of  anthraqninoue  from 

.     Heller    423 

Benzoylohenyldihvdroiiuiuazoiiue ;     Preparation    of    . 

(P)  Kalle  und  Co 2s4 

Benxoylsaiicylic  acid.     (P)  Hoffmann-  La  Soche  &-  Co 335 

Benzoylsuccinylperoxide.     (Pj     Houghton     60S 

Benzoylsulphonic  imide.      Chattaway 39 

narin. 
Benzoyltetramethyldiaminoethyldimethylearbinol        hydro- 

cliloride.     Alypiu  (Xeustatteri      39 

Benzyl  acetate  ;    U.S.  Customs  decision  on 134 

Benzylborneol  and  benzylcamphene.     Haller  and  Bauer  . .     391 

Benzylene  imides.     Orlotf     46J 

Berberine  reactions,     r.eichard    776 

Beryllia  ;  Separating from  alumina  aud  iron.     (Pi  Bran 

and  van  Oordt    1147 

Beryllium  ;    Determination  of .     Glassniann     1121 

Separating from  aluminium  : 

Friedheim    1233 

i.-lussrnann     1121 

Beryllium   hydroxide  ;     Manufacture  of  .     (Pj    Haber 

and  others    654r 

Beverages  ;  Preparation  of free  from  or  poor  in  alcohol, 

from  fruit  juices.     (J?)  Bruenneke 85 

Bicarbonates  ;  Manufacture  of  alkali  .     (P)  Behrens...     928 

Binding  agent.     (P)  Weiss   317r 

materials;  Hydraulie  .     (P)  Reiche 479r 

Bismuth  aluminium  alloys.     Gwyer 639 

•aluminium  alloys  ;  Melting-points  of  .     Pecheux..     931 

Determination  of  as  phosphate  : 

Salkowsky     41 

Staenler  and  scharfenberg   41 

Effect  of  on  copper.     Hiorns   616 

Extraction  of  .     (P)  Becker 1051 

-gold  alloys.     Vogel 

-magnesium  alloys.     Grube    430 

production  of  the  United  States 932 

Recovery  of  from  ores.     (P)  Rumbold  aud  others.  _  325 

r  2 
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Bismuth — cont. 

Separation  of from  copper,  cadmium,  mercury,  and 

silver.    Staehler  and  Scnarfenberg   41 

-silvci  alloys,     lvtrcnko 887 

Bisniu'h  chloride:  Organic  double  salts  of  .       Vanino 

and  Hartl 607 

chromate.     Cox    983 

compounds  ;  Oxidation  of  .     Gutbier  and  Biinz 

863,  264,  695,  883 

disaho -late  ;  Manufacture    of  .     (P)  Chem.    Fabr. 

von  Heyden 19'£ 

peroxides.     Gutbier  and  Buns     263,  264,  695,  883 

salts.     Rosenheim  and  Vogelsang 282 

salts;  Action  of  hydrogen  peroxide  on  .     Moser...     7<7 

salts  ;  Double  -.     Aloy  and  Frebault 653 

salts  ;  Formation   of from    bismuth   nitrate-man- 

nitol  solution.     Vanino  and  Hartl 908 

Bisulphite   Uquor ;  Manufacture   of .    (P)  Heath   and 

others    928 

Bituminous    substances ;    Treating  .       (P)    Braschler- 

Kurtz   219 

Biuret ;  Manufacture  of    dialkvlbarbituric  acids  from  . 

(P)  Merck    197 

Bixin.    the    dvestuff   of   Biza   Orellana.     Marchlewski    and 

Matejko   1088 

Blackwattle  bark  trade  of  Natal 548 

Blast  furnaces.     See  under  Furnaces. 

refrigeration  ;  Methods  of  .     Johnson "60 

Blasting  explosives  ;  Imports  of  into  Great  Britain ....  868 

operations  :  Neutralising  noxious  or  poisonous  fumes  in 

,  in  mines,  &c.     (P)  Walker   609 

powder.     (P)  Kberle   609 

Bleaching  apparatus.     (P)  Venter 310 

apparatus  for  hanks,  cops,  Ac.     (P)  Wilkinson 1090 

apparatus  for  loose  or  partially  spun  fibres.     (P)  Steiner  1092 
apparatus  ;  Winding    fabrics  in  continuous  .     (P) 

Muntadas  v  Rovira 425r 

artificial  silk.     iP)  Krnst  and  Pettit     15 

bobbins  ;  Spindles  for  .     (PI  Holle  und  Co 755 

cereals  and  their  husks.     (P)  Zimmermann  and  Buchenau 

387,  71  lr 

composition.     (P)  Nienstadt  and  Kuchler 474 

fibres.     (P)  Wakefield  177r 

fibres  and  fabrics  ;  Electrolytic  apparatus  for  (P) 

Dassonville 926 

flour  ;  Apparatus  for  .     (P)  Leperche  and  others    .      36r 

liquors  :  Apparatus  for  electrolytic  production  of  . 

(P)  Thorp   127 

liquors;  Apparatus  for  preparing  .     (P)  Bartelt...    271r 

liquor ;  Electrodes    for    making  .     (P)  Kother 

•28r,  379.  1052r 
machine  for  wool  on  bobbins.  (P)  Ernoult  et  Cie  . .  16,  881 
medium  ;  Apparatus  for  producing  a  gaseous  .    (P) 

Loring    853 

oils  and  fats.     (P)  Metz  and  Clarkson 1056 

process.     (P)  Ringenbach 925 

and  sterilising  apparatus.     (P)  Leetham,  and  Ozonised 

Oxygen  Co 387r 

papermaking   materials  ;  Process   for  .     (P)  Gage- 

dois  441 

powder  ;  Constitution  of .     Von  Tiesenholt 426 

silk.     (P)  Schmid  Freres 475,475 

textile  fibres  ;  Process  of .     (P)  Zeitsehner  .  ...372,  926r 

tissues  at  full  width  ;  Apparatus  for  .     (P)  Roth- 
well- Jackson  and  Hunt    177 

wheat  flour.     Fieurt-nt 194 

wool  electrically.     (P)  Pansa  and  Romberg 1217 

wool :  Process  of  .     Tbierry-Mieg  und  Co 425 

Blende  roasting.     Krutwig 267 

Blood  ;  Desiccation  of  — — .     IP)  Hatmaker 492r 

Determination  of  chloroform  in  .     Nieloux 201 

Blue,  1900.     See  under  Gallocyanine  dyestuffs. 

Boiler  compositions.     (P)  Smith  and  Smith 915 

Boiler  feed  water  ;  Treatment  of  .     (F)  Clark 915 

fire-box  for  bquid  or  gaseous  fuel.     (3?)  Seigle  and  Seiele     975 

water  ;  Apparatus  for  examining  while  the  boiler 

is  in  operation.     (?)  Schmitz   195,  333r 

Boiling  apparatus  for  liquids  containing  or  depositing  solids: 

(P)  Faller 682 

(P)  Kestner 606 

Boiling-off  yarn  in  hanks;  Machine  for  ■ .     (P)  Duxand 

et  Cie 755 

Bone  black  ;  Purifying  .     (P)  Siebel   1059 

Bones  ;  Manufacture  of  gelatin  and  glue  from  .       (P) 
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tetrachloride;  Action  of on  cast-iron.     Bolis  .... 

tetrachloride  ;  Apparatus  for  extracting  fatty  subs 

by  means  of  .     (P)  Bernard 1SS. 

tetrachloride  ;  Application  of  for  power  purposes. 

(PI   Vizet   

tetrachloride  ;  Manufacture  of  : 

(P)  Haworth  and  Baker 

(P)  Matthews  and  Darlington    

tetrachloride  ;  Purification  of  .     (P)  Cute 

tetrachloride  ;  Rendering  paints,  varnishes.    Ac  ,   non- 
inflammable  by  means  of .     (P)  Fournier 81 

Carbonaceous    materials  ;  Distillation    of  to    produce 

coke,  gas,  ammonia,  occ.     (P)  Aarts 468r 

Carbonates  ;  Basic  .     Davis 788,  (Errata)  973 

Decomposition  of  mixtures  of  alkali  and  alkaline  earth 

by  heat  and  vacuum.     Lebeau 120 

Dissociation  of  alkali  .     Lebeau 71 

Carbonating  apparatus  for  beer,  &c. : 

(P)  Attack,  and  Pontifex  and  Sons 

(P)  Chew,  and  West  and  Co 

apparatus  for  liquids.     (P)  Haan  and  Pickard    

apparatus  for  sugar  works.     (PJ  Tanchon 

Carbonation  in  sugar  manufacture.     Dutilloy 

Carbonic  acid  ;  Electrolytic  reduction  of  .     Ehrenfeld.. 

Scheibler's  apparatus  for  determining  in  carbon- 
ates.    Collins 

Carbonisation  ;  Avoiding  decomposition  of  distillation  pro- 
ducts during  .     (P)  Koppers 

Process  of  (P)  Koppers 

Carbonising  coal  for  gas  production.     (P)  Young  and  Glover . 
coal  and  retorts  therefor.     (P)  Woodall  and  Duckham 

5S1,   582 
and  drying  apparatus  for  textile  piece  goods.     (P)  Haas. 

fibres  with  sodium  bisulphate.    Spennrath 

peat,  wood.  Ac.  ;  Retort  oven  for  .     (Pj  Stauber.. 

wood  by  superheated  steam.     Elfstrbm 

Carbons;  Graphitising by  incandescence.     (P)  Cuau.. 

Carbonyl  group  ;  Quantitative   determination  of  the  . 

Smith    


559 

955 
139 

28 

1066 

559 
1220 
1145 

203 

655 

947 

954 
547 

1094 
1094 

918 

85 

314 

19r 

847 

985r 

810 

846r 

1116 

1145 

201 

337 

500 

500 

1159 

27Sr 

iliS 

559 

1232 
134 


861 
.710 
328 
707 

943 

126 


686 
116 

1033 

632 

5S6 

1215 

685 
976 

483 
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Carborundum  :  Manufacture  of  moulded  articles  of  . 

( P)   Boiling     272,   272 

Temperature  of  formation  of .    Tucker  and  Lampen     765 


i\i-i  \  op  -i  bje(  ra 


TAOE 

Cuboi  itvu  for  producing    : 

P    i mil  Sal  103  •■.  1034. 

P    Qlaascoe   1082 

luctlon  of  : 

i-    Gri  on  and  kUi  rllle  1033 

■  I  Bclalr.  el  de  ■ 

\  Guy  1033 

Ouburettei 

P     \.  -    i    in.;  SI  indard  Gas  and  Heating  Co 

P    -~  mi  r  1 1  and  Smith    

P     «  1139 

f..r  motors,  working  with  t;ir  oils,  petroleum,  Ac.      P 

i  dl  Salasco  and  Hanaasero 11 

for  producing  llghMng    and  heating  gas.      (P)  Boc.  Le 

804 

Carburi'ttiug  air  ,  Apparatus  for  .     (P)  Louis 62 

apparatus  ; 

P    Grunewald     1117,974,874' 

(P    Bugershof!  747 

P    Steel    42ir 

apparatus  for  producing  air  gas.     (P)  Robert 529 

gas.     ipi  Dannert   S77 

as.     [P]  Grunewald    '.'74 

1  lamp  :  Intensity  of  light  of  .     Llcbcnthal    748 

Card  ;  Sizing  .     (P)  Dobler 441r 

Cardamine  oil ;  See  under  Oils,  essential. 

Cardboard :  Apparatus  for  impregnating on  the  machine. 

Dobler     441,  864r 

[acton  of  .     (P)  Loria 88r 

Production  of  brilliant  transparent  coatings  on .    (P) 

Kraemer  and  Van  BkbergG  • 864 

Rendering  waterproof,    acid-proof,    and   non-con- 
ductive.    (Pi  Haigh  and  others  906 

Carline  thistle  ;  Essential   oil  from  .    See  under  Oils, 

ifial. 
C.irnailite  :  Apparatus  for  the  continuous  electrolysis  of  fused 

.     (P)  Haagand  Glinicke   271 

Oarnailba  wax  :  Constants  of  .     RadclifTe 158 

ihing  or  dyeing  machine.     (P)  Selling 15 

yarn  printing  J   Absorption  of  tin  by  wool  in  .     Pat- 

enon  585 

Carthagena  :  Mineral  production  of  641 

Carton;  Manufacture  of .     (P)   Kron    I32r 

Casein  compounds  ;    Manufacture  of  films  from  .     (P) 

Thomas      770 

Conversion  of in'  ducts       r   Collardon 

341r 

■i-cating   and    preserving P      ]'•  v.  not    and 

\  i'U "6 

rminaUonol in  cheese.     Triliat  and  Sauton  . .      779 

Drying     precipitated     hydrated     rapidly.     (P) 

Rfcard  and  Riche   942 

Extraction  of from  milk.     OP)  Eatmaker 

--  -  trom .     [P]  Bets     1162 

'un  .     Skraup  and  Witt    Jl  3 

i  preserving  .     (P)  Dunham,  and 

oi  America    332 

solution:  Production  of .     (P)  Dunham,  and  Cas 

647 

Textile  threads   t  sheets  from .     (P)  Timpe     ....       16 

UJ&.  Cus  in -75 

■  lib,  fatty. 

Castor  seeds  :    Hydrolysis  of  fats  by .     Fokin 995 

Catalase  :    Influence  of  peroxydase  on  the  action  of  . 

Bach       551 

i     a  of  on   formation   of   anilides. 

Miiischutkm      28! 

Catah  -  traction  of  pictures  by  .     (P)  Xeue 

Photognphlsche  Ges 90r,  S67 

Similarity  of to  enzyme  action.     Xetlson 717 

Catalyst;  Incandescent  mantle  as .     Use  in  gas  analysis. 

Mason  and  Wilson       9 

Catalytic    action  :      Reproducing    pictures    by    .     (P) 

Xeue  Photographische  Ges 867 

apparatus.     (P)  Xordyke  and  Marmon  Co 536,  697r 

combinations  :    Substances  for  effecting in  electro- 
lytic electricity  meters.     tP)  Bastian  and  Calvert  . .     432 

substances  ;    Influence  of  on  the  substitution  of 

aromatic  rings.     Holdermann  468 

Catatype  pictures  ;    Production  of  .     (P)  Xeue  Photo- 
graphische Ges 867,   953,   1003r,    1003r 

Catechol :    Preparation  of  alkali  compounds  of  .     (P) 

Meister,  Lucius  und  Briining    444 

Catechol   monoethyl   ether  :     Alkyloxyacetyl  compound  of 

.     (P)  Bayer  und  Co 653 

Catechu:    Detection  of  adulteration  of .     Hooper 1121 

Catechutannic  acid  :    Converting  catechin  into  .     (P) 

Osborne  and  Schupp 1231 

Catgut  threads  :   Sterilising .     (P)  Schmidt    770.   B97r 

Cathodes.   1 [P  Reason  Manufacturing  Co.,  and  Hatfield  1103, 1103r 

-food  :    Preparation  of from  ligneous  substances. 

hmann    904 

See  Alkali  hydroxides, 
i-siutn   hydroxide. 

pots:    Manufacture  of  .     Portisch   123 

-odium  hydroxide. 


PIOI 

1IU4 

Cells,  standard  :    1  .i..us  sulphate  in  . 

\  ..11  Btetnwehr     

Celluloid,     "ill    

•nig  P    BUi  rtsen     1 

Deten  camphor  In .  • 

Ore.     I'.r.n.ii 
-Uke   mass  11; 

Guraml-  und  Zelluloid-  Fabrik 775 

^ke  lubstanc        P    Chii  mi     1 

anufacture  of .    (P|  Behal     

HetalUaatlon  of .      P    Schwob   ind  11    lert-D 

906> 

Non-inflammable  P    1  igneau  and  others  ....     556 

Non-inflammable  containing   no   camphor.    (Pi 

83    and  others 

Non-inflammable    composition    reset  P 

111         951 

Products  resembling  : 

(P)   B                                                                   1,  lni!4r,  1H64 
(P)  Claessen  865,  906 

substitute  ;    Production  of .     (Pj  story 195r 

Cellulose.     (P)  Cochran  and  Taylor    653 

Skraup  and  others 43 

Cellulose  acetate.     (P)  Bayer  und  Co 195r 

te;    Manufacture  of  .     (P)  Cortl    825 

acetates.    Ost      606 

articles;  Direct  production  of  coloured .    (P)  Van 

den  Bosch  and  others        775 

compounds.     (P)  Badische  Anilin  und  Soda  Fabrik  ..    232r 

compounds  ;    Non-nitrated,  non-inflammable  .  (P) 

icnet    825 

tution  of  .     Green  and  Perkin     652 

Converting   wood  into   fermentable  sugars.     (Pi 

Classen      77lr,  lOOOr 

Copper-alkali  .     Xormann     652 

derivatives;   Manufacture  of (P)  Miles    195,  865r 

derivatives ;  Use  of for  separating  alkaline  accumu- 
lator    electrodes.      (P<      Kolner      Accumulatoren- 

werke  G.  Hagen 271 

Determination  of in  "  crude  fibre."     Konig   1069 

industry  ol  Norway     441,   950 

industry  of  Sweden     440 

Insulating  properties  of  solid .     Campbell 935 

lyes;     Utilising  waste  to  agglomerate  fuel.     (P) 

Tavernler  and  Oulman      365 

Mann  lugar  from .     (P)  Cross     34r 

Manufacture  of from  vegetable  fibres.     (P)  Mather     864 

Nitration  of  by  acids  concentrated  by  electricitv. 

i'  ." 911 

Xon-intlammable  material  containing  non-nitrated . 

[P    1 1  825,  950r 

preparations;   Apparatus  for  boiling .     IP)  Kestner    606 

product : 

■  mg.  tie  la  Viscose      334r 

(P)  Olivier  le  la  Viscose 

products ;     Direct    production    of    coloured   .     (P) 

iiihle    lOOlr 

products  :   Production  of soluble  in  ammonia.     (P) 

Bemberg        38 

solutions;     Apparatus  for  filtering  and  pumping  . 

P     Topham       '.  .  ." 333 

solutions;     Manufacture    of    .     (P)    Fried] 

950r.  980,   104ur 

solutions  ;    Manufacture  of  fibres  or  threads  from . 

'inpkins  and  Crombie      119 

solutions ;  Pumps  for  supplying to  filters  and  drawing 

apparatus.     (P)  Desmarais  ami  333r 

Stuff  purifier  and  screen  for  the  manufacture  of . 

(Pj  Kruse      232r 

substitute  : 

IP)  Gocher  Oelmiihle    lOOlr 

(P)  Van  den  Bosch  and  Midler       865 

threads    and    films :     Preparing    transparent,    durable, 

elastic .     (P)  Verein.  Glanxstoff.  Fabr.  A.-G.   .     775 

threads  :    Manufacture  of : 

Soc.  Anon,  la  Soie  Xouvelle 1011 

(P)  Soc.  Gen.  de  la  Soie  Artiticielle,  and  Thiele 

1040,   1144r 

threads ;     Manufacture    of   lustrous    .     (P)    Link- 

meyer     371 

Celluloses  :  Xature  of  certain .     Ernest    388 

Utilisation  of  I'lez  Europeus .     tP)  Horteloup 441r 

Cement : 

(P)  Xeuberger  and  Witz    1149 

(Pi  South  and  Pavne     1046 

Ageing  Portland  .     (P)  Emery    73 

Apparatus  for  making : 

I'    1  uriKi.tr  ~   375r.  1098 

P     Ellis,  and  Combustion  Utilities  I  0 4_       ill 

burning  furnace.     1 P  |  Snyder      ;  -  - 

burning  process.     (P)  Eldred       930 

burning  process  and  apparatus  : 

(P)   Eldred,  and  Combustion  Utilities  Co 317 

I'    Morgan       

clinker  ;    Apparatus  for  making .     (Pi  Eldred 930 

clinker  :    Burning  : 

(P)  Doherty   590 

(P)  Ellis     

for  coatings,  pavements.  Ac      P    liombaud 

Colloids  in  hardening  Portland .     Rohland  
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Cement— con*. 

Decomposition  of in  Bea  water  or  water  containing 

calcium  sulphate,     l.e  Chatelier       428 

Drum  torn  Iclning .    (P)  Smidth  und  Co.  1149 

■oof .    IP    O  Payne     930 

ll\  draulic  : 

H>|  (lark    220 

Roche     220 

-rrv  :    Recent  progress  in  the .     Blount 1020 

Inflae]  the  strength  of  Tort- 

land  Wormser     -fl|  812 

Influence  oi  sulphates  on  the  setting  of  Portland ~ 

lVrin       812 

Inflm  ir  dioxide  In  gas  on  determination  of 

n  Ignition  oi .     Von  Szathmary     954 

kiln: 

IP)  Edison     31 1 

[P    Helmlck     21 

(PI  Morgan   848 

kilns  ;    Heal  regulator  for  .     (P)  Ellis,  and  Com- 

UtiUties  Co 817 

kiln:    Oscillating  .     (P)    Eldred,   and  Combustion 

267 

kilns  .  il  operating .     (P)  Doherty 538 

kiln  .  — : 

1  i  ml  Cement  Co.  ..     375 
P     \    .>  M      219 

Warren      182,  3l7r 

kilns:     Supplying    heated    air    to    rotary    .     (P) 

and  Co 11*9 

: 

(P)  Bldtel,  and   Am  rican  Hydrolite  Co.      886 

I  i-    Perrit-Cement  Ges.  sis,  1098r 

Manufacture    of    : 

1  Ci  men!  manufacturers,  and 

122 

(Pi  Eldred    987 

(P    Gran       267r 

reroch,  and  Deute.  Ferrit-Cemcnt  Ges.  848,  930r 

Manufacture  of  hydraulic : 

(P)  Enright 375,  1148 

(P)  Beiche     316 

Manufacture  of  impermeable  and  acid-resisting  . 

(PI  Llebold      267,  428r 

Manufacture  of   Portland  : 

(P)   Assoc.     Portland     Cement     Manufacturers 

(1900),  Ltd.,  and  others    316 

(P)  Hurrv  and  Seaman     21r 

(P)  Peters     885,  987r 

Manufacture  of from  slag.     (P)  Colloseus    316r 

Portland  ;    Conditions  influencing  constancy  of  volume 

of  .     Campbell  and  White     1097 

Portland  ;    Prizes  for  research  on 93 

production  of  the  Unit*  d  States  in  1905  930 

Rapid  hardening  of .     (P)  Schneider    886 

Refractory  for  building.     (P)  Timofeeff 1221 

Reinforced  ■ .     Schule      760 

Relation  of  volume-weight  of  raw  material  to  the  output 

of  a  rotary  kiln.     Hess   219 

resistant  to  sea  water.     (P)  Boug'mx     986 

Slag and  its  manufacture,     il'l  Shinn 428 

Slag  and  sea  water.     Maynard  428 

testing.     Klein  and  Peckham  338 

trade  of  Belgium     986 

trade  of  Japan     986 

Treatment  of  .     (Pi  Toch  and  Toch 317 

Volume-expansion    of    Portland    .     Donnan    and 

Barker       726 

Cementation  of  iron  and  steel  objects.     (PI  Machlet    1051 

process.     Ledebur    123 

Cementing  material.     (PI  Zellenka     219 

Cementitious  material ;    Production  of from  slag.     (P) 

Bruhn     479r 

Centrifugal  apparatus.     (P)  Fuchs   745 

filters.     See  under  Filters. 

machine.     (P)  Kaehl 683r 

machines  ;  Continuous  .     (PI  Aktiebolaget  Separa- 
tor     1081 

machines  for  drying,  &c.      (P)  Aktiebolaget  Separator 

1081,  1136 
machines  for  washing  and  clarifying  sugar,   &c.     (P) 

Schuler 859 

separators.     .Sec  under  Separators. 
Ceramic  colours  and  fluxes  ;  Preparation  of by  precipita- 
tion.    (PI  Renoul 316 

industry  ;  Use  of  earths  from  alluvial  deposits  in  the 

.     (Pi  Dessane   267 

industry  :  Washer  for  earthy  minerals  for  the  .    (P) 

Roubaud    374 

product.     (PI  Meran 885,  1220r 

ware.     (Pi  Heller  and  others    478 

ware  :  Apparatus  for  burning  or  fixing  the  colours  on 

.     (P)  Stanley    122,  428r 

ware ;  Burning  .     (PI  Eldred,     and     Combustion 

Utilities  Co lsl 

wares  ;  Production   of  metallic  lustre  and  iridescence 

on .    Franchet 20 

Cereals  ;  Bleaching  and  sterilising  .     (P)  Zimmermann 

and  Buchenau  387,  711r 

Function  of  silica  in  the  nutrition  of  .     Hall  and 

Iforlson &98 

Treatment  of  .     (P)  Nordyke  and  Marmon  Co 492 
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Cerium  compounds  ;  Purification  of  .     Orlow 827 

Ceylon  ;  Citronella  and  lemongrass  oils  in  952 

Mineral  resources  of  933 

Chamber  process.     See  under  Sulphuric  acid. 

Champagne  wines  ;  Biological  studies  on  .     Cordier 6C2 

Charcoal,  animal  or  bone  ;  Preparation  of  pure  .     (P) 

Banfl 944 

Kilns    for    making    or    revivifying    animal  .     (P) 

Buchanan 171 

Substitute  for  animal from  wood  or  sawdust.     (P) 

Orljavacer  Chem.  Fabrik 117 

Charcoals  ;    Adsorptive  properties  of  various .     Rosen- 
thaler  and  Turk 1172 

Cheese ;     Determination    of    casein    in   .     Trillat   and 

Sauton    779 

Vegetable from  protein  of  the  soy-bean.     Katayama  710 

Chemical  action  between  materials  ;   Obtaining  violent . 

(PI  De  Laval 531r 

industries  ;    German  in  1905 1235 

industry  .    German  1178 

industry  of  Italy  1095 

trade  in  1905.     Umney    95 

trade  of  England  and  Germany.     Conroy 1011 

Chemicals  ;    United  States  Census  of  781 

Cherry  laurel  leaves  ;  Crystalline  cyanogenetic  glucoside  from 

.     Herissey      38 

Chert  mining  in  England  and  Wales.     Terry 929 

Chile  ;    Copper  mining  in  887 

Chimney  draughting  and  connecting  flues  in  chemical  works. 

Porter 1 

China  bodies;  Brown  stain  of in  enamel  kiln.    Moore...  265 

Chloral  hydrate  ;    Decomposition  of  by  light  and  air. 

Schoorl  and  Van  den  Berg     282 

Chlorate  powder.     (P)  Mathews    234 

Chlorates;    Electrolytic  manufacture  of .     (PI  Couleru  271r 

Manufacture  of .     (P)  Gibbs,  and  Nat.  Electrolytic 

Co 847 

Chloric  acid  ;    Preparation  of  pure  and  its  use  as  an 

oxidising  agent.     Bernard 425 

Chlorine  and  acetylene  ;    Production  of  compounds  of . 

(P)  Alby  Carbidfabrik    197 

Action  of  fluorine  on  .     Lebeau 984 

Action  of  the  silent  electric  discharge  on .     Russ.  264 

Analysis  of  electrolytic .     Treadwetl  and  Christie  42 

and   bromine  ;     Separation   of  in  acid  solution. 

Jannasch    1176 

Density  of  .     Treadwell  and  Christie     IS 

Effect  of  on  wool.     Vignon  and  Mollard 688 

Electrolytic  manufacture  of  .     (P)  Wunder    594 

and    hydrogen ;     Interaction    of   .     Burgess    and 

Chapman   1043 

and  hydrogen ;    Union  of  .     Dixon    145 

Manufacture  of  .     (P)  Clemm    84r,  536r 

Manufacture  of by  electrolysis  of  hydrochloric  acid. 

(P)  Cote  and  Pierron    186 

process,  Deacon  ;   The  catalyser  in  the .     Levi  and 

Voghera   927 

Use  of  under  moderate  pressure.     Ashcroft  ....  314 

p-Chloroacetanilide  ;  Adulteration  of   phenacetin  with . 

Manuich  495 

Chloroacetanilides ;      Manufacture     of    .     (P)  Meister, 

Lucius,  und  Briining 1038 

Chloroanthrarurins.     Sec  under  Anthracene  dyestuffs. 

Chloroform  ;    Decomposition  of by  light.     Schoorl  and 

Van  den  Berg 232 

Determination  of in  air,  blood  and  aqueous  liquids. 

Nicloux 201 

Determination  of  alcohol  in .     Nicloux   611 

and  ether  ;    Evolution  of  heat  on  mixing .     Rosen- 
thaler    391 

Preservation  of  .     (P)  Breteau   496 

Chloroindigo.     See  under  Indigo. 

Chloronaphthalene  ;    Disinfectant  from .     (P)  Schwabe  333 

Chocolate ;      Detection     of     foreign    substances    in    . 

Bordas  and  Touplain    338 

Malt-containing  .     (P)  Meinl 651,  949r 

Cholesterol.     Windaus 780 

Constitution  of  .     Windaus 717 

content  of  fats  and  mineral  oils.     Rakusin    1085 

Halogen  derivatives  of  .     Mauthner 611 

and  phytosterol ;    Separation  of  .     Windaus    ....  1069 

Reduction  of  .     Neuberg 382 

Cholic  acid  ;    Mercury  salts  of .     (P)  Riedel 233r,  335r 

Christmas  Island  ;    Phosphate  exports  from  436 

Christmas  logs  ;  Manufacture  of .      (P)  Entrepot  d'lvry  919 

Chromates ;    Alkali  .     Schreineruakers   313 

Chrome  iron  ore ;  Electrolytic  manufacture  of  sodium 
cliromate  from  .  (P)  Chem.  Fabr.  in  Bill- 
warder    271 

Chrome    yellow    substitutes.       (P)    Meister,    Lucius,    und 

Briining    274r 

Chromed  hide  powder.     See  under  Hide  powder. 

Chromic  acid  ;  Action  of on  hydrogen  iodide.     Seubert 

and  Carstens 757 

Constitution  of  .     Manchot 534 
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IV.; 

Chromic  MU—eoiU. 

Electrolytic    production    of (P 

u-i  I  Soda  i  abrlk  1052 

—  i c t  sultit!                       mm 
643 

Chromium;    Determli  i  bj  ammonium 

Iters   

Electrolytic    production    oi   .     Dony-Hcnault   .i 

4<4 

U.S.  I  "0 125 

Chromium  compounds ;    P  latureof-      -and* 

in  chrome  leather  manufacture.     Beoker  190 

hydroxide  :    Partial  c 

m  the  precli                               StrSmholm  4  7t> 

salts  ;    Hydrolysis  ot     -       In  pn 

1013 


Marnier    

771 


Dentation  ol  ■ 
isterwalder  

Jkalol  Is.     Rabe   1170 

alkali  n  ol  .     Koenitrs   825 



barks  and  their  cultivatl  ird   

■:i  Java    89 

Reduction  oi  clnn  imic  acid  to by  in  i 

Ollvtero    7.7 

Qnnamlc  acid  from  storax.  39 

tial. 

Ctnnamylsi  P)  Wellcome  and  others  1002 

i  in  lemon  oils  and  extracts. 

11  Hi 

of  hydrolised .    (P)  Chuit,  Naef ,  et  Cie.    909 

Citrates;    '  — .    Tocher   - 

Citric  acid;    Hydrolysis  oi  rafhnose  by  .     Pieraerte  ..     600 

Qtroni  itlal. 

Clarifying  apparatus  for  fluids     P]  Rottmann  and  others  904,  916r 

i  laryoil      See  under  Oils,  essential. 

Classifying  material  of  all  kinds.     (Pi  Morel 874 

Clay  articles ;   Treatment  ol .   (P)  Simons 885 

casting.    Foerster   72 

[P    Stocker 219.   287 

:l  nf  high  temperatures  on  .    Fleming 680 

Machinery     for     preparing     or     treating    .    (P) 

Baur   375 

products;   Dryer  for .     iP)  Lyle 1148 

itment  of  : 

Powers    537 

(P)   Scott       427,  42S,  1098r 

aning  and  separating .     (P)  Bohn 7t;o 

P    Saknrai    537 

Valuation  of from  East  Cheshire  for  brickmaking. 

Wagstoffe  101 

Clayware  :    Kiln  for  burning .     (P)  Butterworth 1098 

Cleaning;    Dry-  —  .     Home  Office  Memorandum 1040 

P     Weiss    981,  1040r 

-wool  ;  Centrifugal  machine  for  removing  oil  from . 

(Pi  Fischer  and  others  1091,  1091r 

wool  an  i  textiles  ;    Apparatus  for ; 

P     .Nicholas 1090 

(P)  Wood 1090 

Clearing  vat  for  sewage.     (P)  Schmidt   231,  862r 

Clinker  from  refuse  destructor  furnaces  ;   Treatment  of . 

(P)  Brodie  332 

Cloth  drying  cylinders.     IPl  Farnworth 980 

drying  drum.  (P)  Mignot     179 

Ironmoulding  of intheloom.     Thomson 157 

Kendering     durable     and      impermeable.       (P) 

Pomortzetf  . 16 

steaming  machine.  (P.)  Gerlach,  and  Kettling  und  Braun  177r 

Clupanodonic  acid  ;  <  iccurrcnce  of in  herring  and  whale 

Tsujimoto   81S 

Coagulation  ;    Nature  of  — — ■.     Pappada    913 

Coal.     Donath      420 

Analysis  of   New  Zealand  .     Wright  (Erratum)..     302 

Apparatus  for  distilling  .     (P)  Wiirtz.  and  Amer. 

Chemical  Eduction  Co 581 

Apparatus  for  washing  and  separating : 

(Pi  -smith 364 

(P)  Zimmer  364 

Artificial  .     (P)  Reneaux 1034,  1130 

Black  dyestufl  from .     (P)  Lerman  and  other?     806.  844r 

briquettes  ;    Chemical    methods  of  judging  — — .     Con- 

stam  and  Rougeot 631 

Calorific  value  of  -.     Arth    1138 

Carbonising ■  in  vertical  retorts.     (P)  Woodall  and 

Duckham  632 

Coking in  coke  ovens.     (P)  Otto  und  Co 422 

Compound    for    assisting    combustion    of    .     (P) 

Fravel 

Decomposition  of  at  relatively  low  temperatures. 

Boemstein 

:ive  distillation  of  .     (P)  Bowing 171, 

Determining  calorific  value  of  — —  by  the  Parr  calori- 
meter.    Constant  and  Rougeot  .  * 1032 

Determination  of  volatile  combustible  matter  in  . 

Somermeier   870 

Drying  oven  for  .     (P)  Ostertag 170,  581r 

dust;  Utilisation  of to  produce  coke.     (P)  De  Vclna     116 


I 

•  on  ' .     Tro 

firing;    Powdered  for  si 

'   .     Trobridgc 1120 

mlxl  ibusting In  furnac 

haiven    

produ  ptlon  of  the  prin    i 

world 

i  at   Britain;     Relation  of  power  pro- 
duction to  the .     Beiiby 211 

i;  torts  tor    tfa  nation  of  .     i  r 

Woo  lall  and  Duckham    3  lo,  4:: 

Spontaneous  Ignition  of  .     Lewes   

i  

-tar  colour  industry;    Jubilee  oelebration   783,  1207 

i 257 

W  445 

wash 

n    ti7i 

iMicr.  and  Hard. 

-  law 

washing  installation- ;    Fine  coal  and  schlarrui 

i..r .     (P)  Smith,  and  Hardy  Pat  nt  Pick  Co.   . 

Coating  materials  with  II  mi-liquids.     (Pi   Brown 

691 

Cobalt;    Action  of  silicon  chloride  on  — — .     Yigouroux..     318 

i  of  in  nature.     Kraut 1122 

Extraction  of from  op.  (P) 

Metals  Extraction  Corpn 1 1 55 

try  in  1905    

-nickel  or  s  ;     Solubility  of  - in  ammonia.     Hanes     591 

oxide ;     Recovery   ol   from  ores.     (Pi   llumbold 

and  others  325 

sar  -is  of  — — ■  in  presence  of  iodides  and 

iodates.     Moody 1043 

Coca  leaves  ;    Analysis  of  alkaloids  of  Java .     De  Jong    395 

Cocaine;    Action  of  bromine  on  .     De  Jong 2S0 

formate.     Vigier 196 

hydrochloride ;     Decomposition    of   on    keeping. 

Breteau 556 

Cochtospermum  gossypium ;    Gum  of  .     Robinson....   1104 

Cocoa ;       Carbohydrates     in     .     Maurenbrecher     and 

Tollens    1169 

Detection  of  foreign  substances  in  .     Bordas  and 

Touplain 338 

Determination  of  fat  in  .     Tschaplowitz 500 

titutes;    Manufacture  of  .     (P)  Meinl 651 

Cocoanut  fat ;   Detection  of in  butter.     Wijsman  and 

Reijst    324 

"  Silver  value  "  method  for  detecting  in  butter. 

Jean    604 

Cocoanut  oil.     See  under  Oils,   fatty. 

Cocoanuts  ;    Preservation  of  .     (P)  Marot 702 

Cocolio  ;    U.S.  Customs  decision  on  278 

Cod  liver  oil.     See  under  Oils,  fatty. 

Codeine ;    Conversion  of  thebalne  into  .     Knorr  and 

Horlein 494 

Codelnone  ;   Conversion  of  thebalne  into .     Knorr  and 

Horlein  494 


30S 


213 
6S6r 


(P) 


Coffee  extracts;    Preparation  of  .     (P)  Koerner.. 

Maturing  and  improving  — — -  by  oxygen  or  ozone. 

Deavignes 

Preparation  of free  from  caffeine.     (Pi  Meyer     903, 

substitute  ;    Manufacture  of  from  grain  or  malt. 

(P)  Kathreiner's  Malzkaffee  Fabr 

Coherer-powder ;   Explosive .     (P)  Schneider 

Coke    briquettes ;     Manufacture    of    .     (P)  Zuiderhoek 

Comparison     of     Rhenish-Westphallan     foundry     and 

blast-furnace  .     Wiist  and  Ott 

Manufacture  of  : 

(P)  Armstrong     

(P)  Logan    1083, 

(P)  Shedlock  

Manufacture    of    dense  from    coal    dust.      (P) 

Pistorius 

Manufacture  of  from  fuel  containing  much  water. 

(P)  Wielandt,  and  Torfkoks  Ges 

oven: 

(PI  Gobbe     

(P)  Hiby    

(P)  Jones 

(P)  Ledoux,  and  Simon-Carves  Co 

(P)  Koppers    12,  46Sr. 

(P)  Oberbayerische  Kokswerke 10, 

(P)  Pierboni  and  Bufano 

(PI  Rothberg 

Coking  coal  in  — .     (P)  Otto  und  Co 

High  temperature  .     (P)  Ippolito  . . 

Horizontal .     (P)  Klonne 309. 

oven  for  peat.     (P)  Wickham  and  otheis 

oven  ;    Recovery  .     (P)  Clere  

ovens  ;    Regenerative  .     (P)  Coppeo  468, 

ovens  with  regenerator  action.     (P)  Collin    

blant.     (P)  Apple    

Production  of  from  coal  dust.     (Pi  De  \elna... 

Production  of  by  distilling  coal  and  other  car- 
bonaceous materials-     (Pi  Aarts    

production  of  the  United  States   


ovens ; 
ovens ; 
ovens : 


387 
903r 

194 
40r 

6S4r 

761 

840 

1033 

581 

803 

879 

975 
1033 

1138 
840 

463r 

917r 
309 

840r 
422 


747r,  10S2r 


1211 

583r 

422r 

61 

116 

46Sr 
840- 
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Coke — eont. 

Validation  of  waste  heat  in  .     (Pt   Waddell  and 

Waddell    879 

Coking  apparatus.'    (P)  Kennedy 1034 

coal  in  coke  ovens.     ( P)  Otto  und  Co 4-2 

Process  of  : 

(P)  Lowe 528 

Merrill  367 

Colchicine  :    Determination  of  .     Panehaud    957 

Cold ;    Production   of   for   industrial   purposes.    (P) 

Grimoin-Sanson 874 

Collodion  :    Compression  of  by  solvents  for  artificial 

silk-     (P)    See.    Anon.    Plaques    et   Papiers    Phot. 

A.  Lumiere  et  s<-s  Ills 691 

Filter  press  for .     (PI  Luniicre  et    ses  flls 691 

Preparation    of   concentrated    for   artificial   silk. 

(P)  Lumiere  et  ses  flls   691 

products  :     Manufacture  of  .     (P)   Fabr.   de  Soie 

Artiticielle  de  Tubize 1091 

Pumps  for  supplying to  filters  and  drawing  appa- 
ratus.    (P)  Desmarais  and  others    333r 

threads;    Manufacture  of  .     (P)  Denis    1144r 

Colloidal  gold  solutions  ;    Formation  of with  essential 

oils.    VaDino  and  Hartl    559 

precipitates ;    Washing  .     Duclaux   866 

solutions;    Action  of  electrolytes  on  .     Burton..   1122 

solutions  ;    Electrical  preparation  of .     Svedberg       543 

Colloids  ;  Absorption  of  gallic  acid  by  organic .  Dreaper 

and  Wilson   515 

Action  of  organic in  electrolytic  copper  deposition. 

(P)  Muller  and  Bahntje  484 

Behaviour    of    in    sewage.     O'Shaughnessy    and 

Kinnersley  719 

Detection  of  .     Winkelblech  1177 

of  opposite  electric  sign ;  Mutual  precipitation  of . 

Des  Bancels 852 

Separation  of  by  filtration.     Bechhold 1177 

Colophony  ;    Composition  of  American  .     Levy 1057 

Manufacture  ot  dry  soap  from  .     (P)  Douxami . .     596 

Colorimeter  for  determining  carbon  in  steel.     White 1007 

Colour  bases ;    Soluble   products  from  salts   which  higher 
fatty  acids  and  acids  of  the  oleic  series  form  with 

.     (P)  Meister.  Lucius  und  Bruning   768,  939r 

compound  resistant  to  light  and  weather.      (P)     Hoff- 

meister  and  others    32 

distributor  for  making  tapestry.     (P)    Steiner 692 

Formation  of  by  bacteria  in  saccharine  nutrient 

media.     Kossowicz 330 

photography.     See  under  Photography,  Ac. 

of  wort  and  beer  ;    Determination  of  ■ with  iodine 

solutions.     Brand  and  Jais   649 

Colouring  materials  ;    Automatic   extractor  for  — — .     (P) 

Jury    327,  59S 

Colouring  matter  ;    Apparatus  for  supplying to  paper 

making  machines.     (P)  Tittel  87 

Compounds  applicable  as  .     (P)  Lichtenstein  ....  130 

of  distilled  liquids  ;  Ascertaining  the  origin  of  .  •  (P) 

Marsh  and  Weissieder 338 

from  molasses,  vinasse,  <£c.     Wichardt 687 

in  pastry  ;    Use  of  carbon  tetrachloride  for  detecting 

forbidden  .     Piutti  and  Bentivogolio  1168 

for  producing  silk-like  effects.     (P)  Lilienfeld ]143r 

Prohibition  of  use  of  injurious in  Austria-Hungary  857 

•Colours ;    Chemistry  of  artists'  in  relation  to  their 

composition  and  permanency.     Thomson 325 

for  fabric  printing  ;    Production  of  metallic  or  lustrous 

.     (P)  Lilienfeld  372r 

Manufacture  of  antimony  and  arsenic .     (PI  Brunet     768 

Manufacture  of  oil  .     (P)  Herisson 434r 

Production  of  from  antimony  sulphide  and  oxy- 

sulphide.     (P)    Savigny   and    Douxami 703 

Silicate  .     (P)  Barth 1226 

See  also  under  Paints  and  Pigments. 

Columbaroot;    Alkaloids  of  .     Gadamer   1115 

Columbo  root ;    Alkaloids  of  .     Gunzel   906 

Combustible;    Artificial  .     (P)  Engle 308 

briquette  ;     Manufacture   of   agglomerated   ■ -.     (P) 

Bienaim6  and  Requier   115 

Calorific  value  of  .     Arth    1138 

Determining  heating  power  of .     (P)  Junkers....      1034r 

Gasifying   and    superheating    liquid  — — .     (P)    Hein- 

richsdorff   920 

liquid    for   internal    combustion    engines.     (P)    Oppen- 

heimer  1034r 

matter  :    Determination  of  volatile  in  coals  and 

lignites.     Somermeier    870 

from  refuse  and  coal  or  charcoal.     (P)  Reneaux  and 

Perrier    170 

rich  in  water  :    Semi-carbonisation  of .      (P)  Ober- 

bayerische  Kokswerke  10 

See  also  under  Fuel. 

■Combustion  pases  under  pressure  ;   Apparatus  for  producing 

for  motive  power.     (P)  Vogt 307 

Method  of  .     (Pi  Bender 465r 

Process  of  conducting  .     (P)  Dohertv,  and  Com- 
bustion Utilities  Co 538 

product  i.iing under  pn- 

(P)  Beck    212 
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Combustion — rout. 

products  :    Elimination  of  carbon  dioxide  from  — ■ — . 

r  i  Winand  918 

of  pulverulent  fuel.     (P)  Moore 527 

of  refuse  ;    Apparatus   for  forcing  in  destructor 

furnaces.     (P)  Aslatt 652 

Regulating  .     (P)  Larsen 804 

Commerce  Act  regulations  ;   Australian 1123 

Comminuted    materials ;     Discharging    from    retorts, 

crucibles,    Ac.     (P)    Soc.    Anon,    des   Fonderies   et 

Laminoirs  de  Biache-St.  Vaast    850 

Commission  on  Canals  and  Waterways  ;    Royal 238 

Committee  on  Industrial  Diseases 1062 

on  International  Exhibitions 1070 

Composition  resistant  to  water  and  chemicals.       (P)  Monnig 

und  Co 16r 

Compressed   gas  :    Production  of  for  use   as   motive 

force.     (P)  Elten 11 

Compressing  air  ;    Apparatus  for ; 

(P)  Barker  and  McConnell 419 

(P)  Clama   420 

air  or  gases  -. 

(P)  GUI 523 

(P)  Meversberg 305 

(P)  Windhausen  167 

Concentrating  acids  ;   Tubes  for .     (P)  Krell    847,  927r 

apparatus.     (P)  Vial       305 

apparatus  for  liquids.     (P)  Kestner   1137 

deposits  from  ore  crushing.     (P)  Hutchings     378 

liquids.     (P)  Montupet  and  Jannin    840 

liquids  and  semi-liquids.     (P)  Theisen 524r 

machines  for  ores  and  similar  substances.      (P)  Wynne  126r 

material  of  all  kinds.     (P)  Morel 874 

minerals  or  ores.     See  under  Minerals  and  Ores. 

solutions  by  freezing.     (P)  Monti   113 

solutions    and    obtaining   and    conveying   salts.       (P) 

Hargreaves    587 

sulphuric  acid  ;   Apparatus  for .     (P)  Gaillard 1146 

Concentrator  for  solutions.     (P)  Lloyd    112 

Concrete.     Leonard     . , 590 

Flow  of under  pressure.     Woolson 985 

Mixing  .     (P)  Hains   123 

reinforced  ;   Effect  of  moisture  on .     Maynard  ....  985 

Condensation  mist ;  Prevention  of .     (P)  Ephraim 257 

products   from   aldehydes    and  negatively   substituted 

acetic  acids.     (P)  Knoevenagei    392 

Condenser  ;    Fractional  for  steam.     Golding 678 

for  separating  tar  in  gas  works.     (P)  Cie.  pour  l'Eclair. 

des  Yilles 1035 

Condensing  apparatus.     (P)  Brown    303 

apparatus  for  milk,  Ac.     (P)  Kammermann  ....   lOOOr,  1000 

gases  or  vapours  :   Process  and  apparatus  for .     (P) 

and  Philadelphia  Cyanide  Process  Co 592 

Method  of (Pi  Forbes       112 

Conditioning  machine.     (P)  Lorimer   211,  419r 

Conducting    films  ;      Manufacture    of    .     (P)     Edison 

3    irage  Battery  Co G42 

Conductors  :     Composition  for  electric  .     (PI   Parker- 

t  lark  Electric  Co 594,  976r 

Electric of  metallic  sodium.     (P)  Betts 595 

of  loosely-packed  small  pieces  for  heating  resistances. 

Brown    765 

Conifer  oils  ;   See  under  Oils,  essential. 

Coniferse  ;   Resin  acids  of  the .     Vesterberg 82 

Coniine,  nice^tiue  and  sparteine  ;     Differentiation  of   . 

Reichard    200 

Synthesis  of  .     Ladenburg   826 

Contact    material ;     Support    for    .     (P)    Soc.    Franc, 

de  l'lncandescence  par  le  Gaz 308 

substances ,      Treatment    of    .     (P)    Kltsee    and 

Hamilton  594 

Converter.     (P)  Walker     221 

Finishing .     (P)  Allen  and  Baggaley       26r 

Converting  mattes  and  speisses  ;    Apparatus  for  .     (P) 

Haas 1051 

Coolers  for  powdered  or  granular  material.     (P)  Matcham    . .  303 

Cooling  apparatus.     (P)  Claridge     58 

apparatus  for  beer,  Ac.     (P)  Chew,  and  West  and  Co.  . .  710 

apparatus  for  liquid  soaps.     (P)  Roth  324r 

apparatus  for  soap,  &c.     (P)  Boardman 434r 

brewers'  worts  ;    Apparatus  for  .     (P)  Daniel  and 

Thornley    439 

fluids.     (P)  Kneller  and  Schumacher    1209 

fluids  ;  Apparatus  for  fractionally .     (P)  Lambert  8 

liquids;    Apparatus  for .     (P)  Barham       7 

Copaiba    balsam ;      Neutral     preparations    of    .     (P) 

Knoll  und  Co 60S 

Copaiba  oil.     See  under  Oils,  essential. 

Copal  :    Extraction  of .     (P)  Groppler 1107 

Rendering  Manila insoluble  in  oil,  for  polishes,  Ac. 

(P)  Baringer     703r 

Copals  ;   Action  of  naphthalene  on .     Coffignier 939 

American .     Coffignier    1220 

Properties  of  .     Bottler     SI 
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Copper.    Id   f  snrphurio  acid  on             Blotter 318 

lotion  -I  I  rathlc  i  no i ■■»  on .    Slomni  bo 

alloy.     (P)  Chaudoiz      592r 

alloys  :    Casting              (P)  Fo             :   Book     i] 

alloys;    luerostrueture  of .    Jacobean 888 

•aluminium  alloys      IP)  Incagnoli   482 

-cadmium  alios  a     Babmen   640 

castine-  .    Production  of  dense  homogeneous  -  — .    (1*) 

Lab   i   Chem.  Feusnchutz-  u.  Ltieohmlttel 990 

Deoxidising              (P)  Yunck     889 

deposit  In  Ontario tsuu 

deposition  ;     Lotion  •  ■!  organic  colloids  in   electrolytic 

.     Milllcr  an. I  llalmtje       484 

Determination  of  oxygen  In .    Axehbutl      42 

rmlnatlon  of by  titanium  trichloride.     Rhead  1175 

Effect  of  certain  elementa  on  the  structure  and  properties 

of  .     Hiorns     616 

Effect  of  In  steel.     Wlgham  480 

Electrolytic  determination  of .    Foenter 1007 

Electrolytic  preparation   ol    pure  from    copper 

matte  as  anode  and  acid  copper  sulphate  electro- 
lytes.    (P)  Borehers  and  others 188r 

Electrolytic    production    of    .     (P)    Borehers    and 

others       433r,  937r 

Electrolytic    recovery    of    from    solutions.     (P) 

er     695r 

Electrolytic    separation    of    from     nickel.     (P) 

M  i  lunette          39 

Electrometallurgies!  extraction  of  from  minerals. 

(PI  Jumau     485 

otrotypen;    Manufacture  of  .     (P)  Cowper-Coles 

:.  767r 

Extraction  ol  from  burnt  pyrites  residues.     (P| 

Tixier      935 

Extraction  of from  ores : 

(P)  Conedera    697,  927r 

(P)  Sweeting      485,  989 

Hardening .     (P)  Plunier,  and  Renstrom  Tempered 

Copper  Co 642 

Influence  of  small  quantities  of  elements  on upon 

its  reactions  with  nitric  acid.     Stansbie     45,  1071 

In  iron.     Wedding  1221 

Manufacture  of  pure  ■ -.     (P)  Jumau 892,  1155 

manufacture  and  refining  ;    Comparison  of  English  and 

American  methods  ol ■     Platten   449 

math'  :     Loss   ol   copper  and  silver  in  refining  . 

Qunther     931 

matte;    Boasting  .     Gmehling    376 

matte  ;    Smelting  ■ .     (P)  Kemp,  and  Kemp  Hydro- 
carbon Furnace  Co 1051 

mining  in  Chile    887 

mining  in  Japan     814 

-nickel  alloys  :   Manufacture  of .     (P)  Monell 221 

-nickel-manganese  alloy.     (P)  Driver 764 

-nickel  matte ;  Refining .     (P)  Hybinette    26,  379r,  481r 

Treatment  of  .     (P)  Johnson 818 

Drrence  of In  thick  juice  sludge.     Billow  ....  706 

ore  ;     Electrolytic   treatment  of  at   Miedzianka. 

Btoeger  1157 

ores;    Fluxing  .                                28 

ores  ;    I.ixi\  lation  of by  ferrous  chloride  or  sulphate 

on.       P)  Froelich   379 

-palladium  alloys.     Huer    1150 

and  phosphorus.     Ueyn  and  Bauer    1047 

-plating  iron;  Electrolytic .     Bri               lathers..  545 

Power  of to  form  alloys  with  pure  iron  and  iron- 
carbon  alloys.     Pfeiffer 763 

ivery  of from  ores.     (P)  Rumbold  ami  others  325 

very  of  and   other  values   from  ores.     (P) 

Lovett    592 

Refining  .     (P)  Baggaley  and  others      185 

,    refining  furnace.     (P)  Baggaley       26,  26 

refining  with  silicon  or  silicides  ;    Attempts  at  . 

Gloger    698 

Regeneration  of  electrolyte  in  extracting  from  • 

bronze.     (Pi  Thirot  and  Mage 892 

residues  :    Electrolytic  treatment  of  .     (P)  Lafou- 

taine   856 

residues  ;    Italian  Customs  decision    931 

Separation    of    bismuth    from    .      Staehler    and 

Seharfenberg     41 

separation  process.     (P)  Elliott   320 

slimes  ;  Treatment  of .     (P)  Thomson  and  Laist  . .  1051 

smelting  ;    Constitution  of  mattes  produced  in  . 

Glbb  and  Phiip       24 

Soliditicatiou  of  .     Dejean    813 

-steels.     Breuil 698,  886,  886 

and  sulphur.     Heyn  aud  Bauer  376 

Tensile  overstrain  aud  recovery  of  .     Morley  and 

Tonilinson     318 

V  ,  .umetric  determination  of with  potassium  iodide. 

Canton!  and  Rosensteln     1 233 

Wet  extraction  of  .     (P)  Seigle B18 

Copper  acetate.     U.S.  Customs  decision  on 12! 

-alkali-cellulose.     Nermann    (352 

-calcium  acetate  :  Manufacture  of  a  double  .     (P) 

:us      87,  759r 

-cellulose  as  fabric  for  incandescence  mantles.     Bruno..  B40 

chloride;    Reduction  of by  calcium.     Hackspill  ..  124 

Apparatus  for  preparing  ammoniacal . 

i'     M.rtz       

-      ■                        .  waters.     Skinner     384 

silic                             187 


I-AGE 
(  opp.  t 

solutions  .    Purifying  ami i   .i 

sulphate  ;    I'.ini  STOlOU  I 

Darter    264 

sal]  !  ■   iomposltion  of  by  m  ihol. 

637 

sulphate ;      Electrolytic    mat  ..f    : 

i     Granter  89lr 

Eroupa 78 

sulphate;    Manufacture  of .    (P    Abraham  1219 

6iilpii.it.'  manufacture      Liquid-distributing  apparatus 

for  .     (Pi   Dolphin      536 

sulphate  ;    Refining contaminated  with  Iron  salts 

i'    '  onedera   «97,  927r 

sulphate   solutions  i     Decomposition   ol by  alu- 
minium alloys      Pecheux      318 

sulphide;     Manufacture   ol for    then lectrli 

couples,     il'j   tie    Thcrmo-Electrtque      854r 

Copra;    Preservation  ol .    (P)  Marot    702 

Cordite;    Determination  ..I   moisture  in  —  -.     Dnpre  ....     780 

Direct  estimation  ol  nitroglycerin  in .    Silberrad, 

Phillips  and  Merrtman      628 

Protect! i  steel  guns  from  the  erosive  effects  of . 

(P)   Topp        484 

Cords;    Producing  non-absorbent .     (P)  Blaisdell 190 

Cork,  artificial ;    Manufacture  of  : 

(P)  Coale  1064 

(P)  De  Brtallles  950 

compositions ;     Manufacture    of    .     (P)    Matas    y 

Bodes      181,  181 

fabric.     (Pi  Sechiari,  and  Soc.  Anon,  du  Crimson  ....    691r 

Fabrics  made  by  covering  leather  or  rubber  with ■. 

il'i  Soc.  Alum,  ilu  Crimson  821 

substitute.     (P)  Fuchs 987 

Corn  ;   Bleaching  and  sterilising and  its  products.     (P) 

Zimmermann  and  Buchenau    387 

Cornstalks  ;  Food  extract  from .     (P)  Manns,  and  I'ood 

and  Fibre  Products  Co 771 

Preparation  of  fibre  from  .     (P)  Manns,  and  Food 

and  Fibre  Products  Co 280 

Corrosive  liquids  :    Spreading  or  distributing  apparatus  for 

.     (P)  Dolphin     536 

Cotton  ;   Apparatus  for  obtaining from  waste  products. 

I  Pi  Knopf  and  others     310r 

ins;    Dyeing .     (P)  Fontaine    373 

dyed  with  sulphide  blacks  ;    Pilling's  paper  on  . 

Kertesz      310 

dye.  1  with  sulphide  blacks  ;   Tendering  of .     Pilling     216 

'  -iug  .     (P)  Beresin    1042 

fibres ;       Fireprooflng     .      (P)      Calico    Printers' 

issociation    15,  15 

impregnated  with  methylene  ditannate.     (P)  Merck  ..   1144 

its  which  attack in  Egypt.     Dudgeon 531 

and  linen  :    Test  to  differentiate  .     Herzog 338 

Machii  ting  raw with  liquidB.     [P]  Milan  1090 

Moisture  in  .     Hartshorne    lis 

Nitrating  apparatus  for .     (P)  Wolfshohl 393,  828r 

I '    Korndorf  er       807 

Production  of  fast  brown  shades  on .     (P)  Badische 

Anilin  und  Soda  Fabrik    217 

residues  and  fibres  from  cotton  seed  husks  ;    Recovery 

of .     (P)  Minck  and  Barth 16 

-silk    mixture  ;    Production  of    a    which   can  bo 

.  dyed.     (Pi  Bemberi    217 

Blubbing  ;    Dyeing  aud  mercerising  .     (P)  Steiner 

1042,   1042 
softeners  ;  Composition  and  properties  of .     Bum- 
ham    295 

Treatment  of  .     (Pi  Burton     925 

waste  ;  Centrifugal  machine  for  removing  oil  from . 

(P)  Fischer  and  others       1091 

waste;    Scouring  .     (P)  Favier    1217 

Wiuding  on  bobbins  for  dveing  and  mercerising. 

(P)  Fontaine      373,  755 

Cottonseed   hulls ;     Treatment   of   .     (P)    Knopf,   and 

Bremer  Baumwollwerke     217 

oil.     See  under  nils,  fatty. 

pitch  ;    U.S.  Customs  decision  1160 

Coumariu  from  m-cresol.     Fries  and  Klostermann   335 

Council ;    Report  of  659 

"  Cracking  gas,"  from  Baku  crude  oil.    Engler  and  Rosner. . .     977 

Cream ;    Desiccating     and     preserving  .     (P)  Bevenot 

and  De  Xeveu   36 

Creosote  compounds.     (PI  Berendes,  and  Bayer  und  Co B27 

Esters  from  .     (P)  Bayer  und  Co >27,   1002r 

Creosoting  ;  Hermetically  sealed  doors  of  cylinders  or  cham- 
bers for  .     (Pi  Danks   580 

;»-Cresol ;  Coumariu  from  .     Fries  aud  Klostermann. . .     335 

Crosfield  and  Sons'  works  ;  Visit  to  673 

i  rueible.     (P)  Colby 934 

furnace : 

(P)  Harvev     

(P)  Hausmann        78,   I85r,  221r 

Crucibles:  Ascertaining     the     temperature     of  .     (P) 

Rudge-W'hitworth,  Ltd.,  304 

Discharging  comminuted  material  from  zinc  and 

!      -        Anon,  de  Fonderies  et  Laminoirs 

de  Biache-St.  Vaast 850 
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Crucibles — con/. 

for  mixing  and  alloying  metals.      P'Mmpson iU4.v 

Protecting —  '      lonald  »n 

Befnctory  material  for  lining  tor  aluminothernuc 

-     ■    :  itidt 

of  sand  and  lime ;  Manufacture  of  -  IP)  Bergloi 

Crystal  •  un  Bulphate,  &c.    iP) 

9£Jj 

of  sngar  masses ;  Promoting ■     (P)  Drost '•'  ■•* 

A  study  in  .     Bowman 143 

Crystal  '  437'' 

Crystals  :  Obtaining    uniform  from    solutions.        (P) 

lies 

Cuban  sugar  industry.     Some 161 

Cultures  :  Bottle  for .    Golding 677 

Cumberland  ;  Mineral  deposits  in  25 

Cupola: 

(P)  Anderson   542 

■   *32r 



(P)  Koons 

with  fore-bearth  heated  by  regeneration.    (P)  Pignarre.  iio+ 

fur:  Illot  319r 

monium  solutions  ;  Dialyserfor .     (P)  Lecoeur.     925 

'i  of  .     (P|  Lecceur 

Cupric  chloride  :  Manufacture  of and  transformation 

into  sulphate.     (P)  Darter 264 

oxide  •     Paal  and  Leuze 531 

CupriiVr                                                   »t  of  by  the  sul- 
phur.                    3S.     Brown 317 

le.     Vigouroux 124 

Customs  decisions  ;  Australian  44 

-     ■■    .'  . ■.    S  Customs  decisions. 

Union  Convention  ;  South  African  Oil 

Cutch  trade  of  India  1108 

Cutin  ;  Determination  of  in  "  crude  fibre."     KSnig  . . .  1069 

Cvanamide  :  Preparation  of  acidvl  derivatives  of  .    (P) 

Bayer  und  Co 608 

Preparation  of  from  sodium  cyanamide  solutions  . 

(P)  Deuts.  Gold-und  Silber-Scheide  Anstalt    865 

Cyanide  manufacture ;  Recovery  of  cyanogen   compounds 

from  by-products  in  .     (P)  Sims  and  Bowes. . .     536 

solutions  :  "Precipitating  metals  from  .     (P)  Shar- 

wood  and  Merrill 1051 

Cyanides  ;  Extraction  of  from  spent  oxide.     (P)  Be- 
lli   583,  985 

Separation  of  alkali  from  aqueous  solutions.     (P) 

Teherniac 759 

Cyaniding  apparatus.     (P)  Rankin 9S9 

gold  ores  at  El  Oro.     Caetani  and  Burt 182 

Cvanine  dvestuffs  :  Absorption  and  sensitising  spectra  of  

Von  Hiibl 393 

Constitution  of  .     Konig 173 

Manufacture  of  sensitising  .     (P)  Meister,   Lucius 

und  Briining    13,  471 

Manufacture  of  blue  ,  and  of  photographic  surfaces 

sensitised     therewith.     (Pj  Meister,     Lucius     und 

Bruning   368 

Cyanogen;     Action    of    silent    electric    discharge  on  

Gaudechon 765 

in  coal-gas.     Samtleben 306 

Increasing  the  yield  of  in  blast  furnace  work.     (P) 

Reininger 593 

Synthesis  of  from  its  elements.     Wallis 427 

Cyanogen  bromide  :  Manufacture  of  .     Ewan 1130 

compounds ;    Manufacture      of    .       (P)  Badische 

Anilin  und  Soda  Fabrik 589r 

compounds  ;  Production    of  from    humus.        (P) 

Cooper    984 

compounds  ;  Preparation    of  from    vinasse.     (P) 

them.  Fabr.  Schlempe 1147 

compounds  ;  Recovering from  crude  gases  and  by- 

1  ruducts  in  cyanide  manufacture.     (P)  Sims  and 

Bowes 636 

compounds  ;  Recovering  from  waste  liquids.  (P) 

Sordlinger  and  Kordlinger 638 

Cyanogenesis  in  plants.     Leather 903 

A.-Cyclogeranic  acid  ;    Manufacture  of  .      (P)  Meister, 

Lucius  und  Bruning 39,  777r,  1002r,  1116 

Cylinders  for  printing  cretonnes  ;  Engraving  copper  . 

(Pj  Calico  Printers'  Assocn 426r 


Dairy  products  ;  Suction  apparatus  for  .     (P)  Taylor..  194r 

Dammar  resins  from  Federated  Malay  States 894 

Daiisca  cannabina  root ;  DyestulT  of  .     Korczyuski  and 

Marchlewski 1088 

Datura;  Mydriatic  alkaloids  of  the  genus .     Schmidt...  389 

Deacon  process  ;  Equilibrium  in  the  .     Lewis 1095 

Function  of  thecatalyser  in  the  .     Levi  and  Voghera  927 

Decanting  apparatus.     (Pi   Desruniaux   113 


PAGE 
Decarburising    ferrochrome.      (P)  Von    Kugelgen,    Seward, 

and  WiUson  Aluminium  Co 80 

Decolorising  substances.     (P)  Condonxis  and Tassoponlos . . .   1003 
textile  fibres.    (P)  Badische  Anilin  und  Soda  Fabrik  807, 1042r 

Decorticating  ramie  and  similar  textiles.     (P)  Bendel   754 

ag;  Selection  of  benzine  for  .     Trotman 1202 

substances  ;  Apparatus    for   .      (P)    Roeske     and 

Printz  262 

Degumming  fibrous  plants.     (P)  Colahan 1115 

ramie  and  similar  textiles.     (Pi  Bendel 754 

Dehydrating  apparatus.     (P)  Cooke,  and  Cokel  Co 1136r 

Dehydrogenation     of     hydrocarbons ;    Partial    .      (P) 

Soc.  Anon,  des  Combustibles  Industriels   977 

Delivering  materials  in  proportional  mixtures  ;     Apparatus 

for  .     (P)  Trump    839 

Denitrification  :  InSui  nee  of  carbohydrates  and  organic  acids 

on  .     Stoklasa  and  Vitek   1162 

Densifying  salts  and  oxides  ;  Method  of  .     (P)  Bartlett 

130 

Deodorisers.     (P)  Smith  and  Davis 775 

Depart"  .  mittee  on  Royal  School  of  Mines;  Final 

Report   203 

Depilatory  agents  :  Action  of .    Stiasny 858 

Depilating  hides  and  skins.     (P)  Glasel 770 

Depreciation  of  plant  and  machinery.     Garry 359 

Desami'l".  [cernea 913 

Desamidoglutin.     Skraup 913 

Desice.r  atus: 

i  ,  and  Internat.  Desiccating  Co 839 

(P)  McLachlan   839 

milk  and  other  liqui  Is   i    ntaining  proteids.     (P)  Hat- 
maker     1113 

process.     (P)    McLachlan  and  Int.  Desiccating  Co 8 

See  also  Drying. 
Desiccation  at  low  temperatures  :  Apparatus  for  progressive 

.     (P)  Chamberland    1137 

in  vacuo  at  low  temperatures.     D'ArsonvalandBordas..   1120 
Designs;  Production  of  —7-  on  fabrics.     (P)  Fulton  ..  17,  17fir 

Desilverizing  lead  bullion.     (P)  Raht  851 

Desulphiting  grape  juice  and  worts  preserved  by  bisulphite. 

(P)  Bonnard   1168 

Detannisation  of  solutions  in  the  analysis  of  tanning  materials. 

Parker  and  Bennett 1193 

Detergent    compounds ;    Manufacture    of  .     (P)  Arm- 
strong          596 

for  use  with  hard  water.     (P)  Macpherson  and  Heys  938,  1225r 

Manufacture  of  .     (P)  Heys 188,  223 

with  polishing  properties.     (P)  Pochin  and  Richardson.     938 

for  scouring  wool.     (P)  Wohle 4S6r 

Detinning  tin  plates  ;  Method  of  .     (P)  Goldschmidt 

593r,   764r,   1050r 
Developers.     See  under  Photographic  Developers. 

Development :  Action  of  thiosulphate  on  .     Sheppard 

and  Mees    654 

with  diaminophenol.     Lumifire  and  Seyewetz 496 

of  the  latent  image.     (P)  Act.-Ges.  f.  Anilinfabr..   234,  867r 

of  plates  and  alms.     (P)  Kellv  and  Bentham 828 

of  photographic  plates,  films,  <6c.     (P)  Kelly    560,  823 

Tanning  of  gelatin  during  .     Lumi6re 496 

Theory  of  alkaline  .     Sheppard 444 

Dewar's  air-absorption  method  ;  Application  of  to  dis- 
tillation in  high  vacua.     WohlandLosanitsch 136 

Dextrin  ;    Manufacture  of  phonograph  records  from  . 

(P)  Cie.  Gen.  des  Phonographies,  Ac 227,   277 

Moistening  .     (P)  L'hland  Ges 859,  99Sr 

Recovery  of  from  brewers'  and  distillers'  slop. 

(P)  Rohr 901 

Sextrins  :  Complete  conversion  of  the from  starch  into 

maltose.     Fernbach  and  Wolff  64S 

Dextrose  ;    Action  of  b.  lactis  cerogenes  on  .     Harden 

and  Walpole  490 

Action  of  on   selenious    acid.     De    Coninck   and 

Chauvenet   93 

Decomposition  of  by  ammoniacal  zinc  hydroxide 

in  presence  of  acetaldehyde.     Windaus   1234 

Determination  of .     Glassmann   236 

Influence  of  dilution  and  of  other  sugars  on  osazone  test 

for  .     Sherman  and  Williams 549 

Manufacture  of  anhydrous  — — .     (P)  Wagner 1165 

p-Dialkylaminobenzhydralamines ;    Manufacture    of    . 

(P)  Merck       608,  654 

c.c.-Dialkyl-2-arylhydrazinobarbituric    acids ;     Preparation 

of  .     (P)  Einhorn    443 

c.c.-Dialkyl-2-aryliminobarbituric    acids  ;      Preparation    of 

.     (P)  Einhorn     443 

Dialkylbaxbituric  acids  ;    Manufacture  of : 

(P)  Bayer  und  Co 197r,  233,  654,  1002,  1232 

(P)  Conrad        443r 

(P)  Einhorn       336,  909 

(P)  Meister,  Lucius  und  Briining   90r,  443r 

(P)   Merck       197,   283,  336,   653r 

(P)  Soc.  Chem.  Ind.  in  Basle    2S3r 

(P)  Traube 608r 

c.c.-Dialkvl-2.4-diimino-6-oxvpvriinidines ;     Preparation  of 

(P    Merck     654 
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DiaJkyluuilouii'  kdd  derivative*;    Process  ol  making  . 

(P)  Meister,  Lui  Ins  ana  Brunlng    90 

diiin  I  i   in. iking  .     (PI   Acl  -Gee.  1. 

Aiulini.it. r 197,  559r 

Dtalkylmilonylanaa ;    Manufacture  of  .    (P)  Meister, 

•  and  Brunlng     90,  -I:!,  443r,  654r 

DialkyloxvpviuiihiiiH-    derivatives ;     Preparation    of   . 

909 

l.S-Dislkylpyrogallo]    ethtrs  ;     Preparation   of   .    (P) 

Baslei  Cham     I  I  brik      392 

1'i.iiys.  r    (or    purifying    ouprunmonlnm    Bolutlons     IP] 

ir        925 

Dialysis.     Kahlenberg    446 

iin.lir  sterUe  conditions,     Brown  and  others    1135 

iM.uuiiies  ;  Dtaso  derivatives  of  aromatic .    Vlgnon  173,  259 

ji- Diamines    and  n-naphthol ;     [ndophenols    and    sulpliide 

dyestoffs  from .    (P)  Bis it."' 

Diamlnoanthraqnlnones.     Noelting  and  Wortmann   258 

DUminodlnaphthaiines ;   Preparation  ol .    (P)  Meister, 

Lnelos  und  Brunlng   *71 

4.5-Dia  1 1  nmiiiics  ;    Preparation    of    . 

P    Merck     443 

p-IMaminodlphenylamlne ;    Preparation  of  .      Barbicr 

and  Bialey     !3 

Dtamlnoformyldiphenylan  ire  of  .    (P) 

Melstei,  Lucius  and  Brunlng     I3r 

Diamlnoglycerln ;      i-Snbatltnted  ester  of .    (P)  Bayer 

and  I  -  I34r 

8.4-Dlaxninsgnaiacol.     Plchter  and  Schwab *. . .  1086 

Diaminopheno!  ;    Development  with    .      Lumiere  and 

Bayen  sti   496 

Dianisidinedisulphouic   acids ;     preparation    of   .     (P) 

Act. -tics,  f.  Anilinfabr 424,  634r 

Dianthraquinonciinides  ;    Preparation  of  .     (P)   Bayer 

und  Co 175 

Diaphragm ;    Electrolytic  .     (P)  Roberts      1156 

m-Diarylsulphodiamides  ;    Nitration  of  .     (P)  Act  .-I 

f.  Anilinfabr 585 

Di-asarone.    Szcki      827 

Diastase  ;    Influence  of  reaction  of  medium  on  the  activity 

of' .    Fernbach    192 

Maquenne  and  Roux 192 

Preparation  of  pure .     Frankel  and  Hamburg 945 

Production  of  pure .     (P)  Frankel    278 

Diastases ;    Property  of  .     Duclaux   899 

Diastutic  content  of  malts   from   large  and  small   corned 

barleys.     Ellrodt       601,  648 

enzymes  ;   Iutluenee  of  certain  alkaloids  on  the  activity 

of  .    Goebel     329 

malt  extract.-      S  ■    undv  Malt  extracts. 

saeeharilication.     Maquenne  and  Koux      601 

substance.     (Pi  Takauiine     901 

Diazo  derivatives  of  aromatic  diamines.     Vignon 173,  259 

ground  ;  Reserving  a  black  dyestnfi  printed  on  a  red . 

Bloch  and  Zeldier  1039 

salts;  Action  of  water  on .     Cain  and  Norman 173 

Diazoamines  :  influence  of  substitution  on  formation  of . 

M    ■ .  LI    ay  ton       844 

1.2-DiazonaphUiolsulphonlc   acids;     Manufacture    of   salts 

of .     (P)  Badische  Anilin  unci  Soul-.  Fabrik  751,  D79r 

Diazonium    salts ;     Replacement   of   negative   radicals    by 

hydroxyls  in .    Soelting  and  Battegay 214 

1.2-Dichlorobenzenesulphonic    acids ;     Separation    of    nitro 

derivatives  of .     (P)  Act.-Ges.  f.  Anilinfabr.  . .      752 

Di-electric  separators.     (P)  Sutton  and  others 1105 

Diethylacetvldiethvlaaude ;       Preparation     of     .     (P) 

Kalle  und  Co 910 

Diethylmalonylcarbonyldiurea  ;    Manufacture  of  .     (P) 

(hem.  Fate,  von  Heyden     - 

Diffraction  gratings  ;    Intensification  of  glass  .     Wood  1232 

DirTuser.     (P)  Closs     893 

Diffusion  in  jellies  ;   Influence  of  foreign  substances  on . 

Bechhold  and   Ziegler    B22 

juice;    Acidity  of  .     Grosjean    822 

juice;    Purifying  .     iP)  Koran   759 

process.     (P)  Rousseau  and  others     771 

waste-waters;  Return  of to  the  battery.     Claaasen    327 

waters  ;     Purification   of    .     (P)    Soc.    Anon,    de 

Rarhuerie  et  Sucrerie  Say,  and  Pellet   

Digallic  acid ;     Barium  and  ealciuai  salts  of .     Procter 

and  Bennett      251 

Digester ;     Wood    fibre  .     (P)    Handford,    and    Wood 

Distillates  and  Fibre  Co 

Digitoxose.     Kiliani    93 

.Dihalogeuated  aliphatic  compounds  ;    Preparation  of  . 

(P)  Merck      393 

1.4-Dihydroxynaphthalene  alkvl  ethers  ;     Manufacture    of 

.     (P)  Badische  Anilin  und  Soda  Fabrik  . .   922,  979r 

Di-iminobarbituric  acids  ;    Preparation  of .     iP)  Merck     443 

Di-isoapiol  and  di-isoeugenol  methyl  ether.     Szeki ?-7 

Dika  fat.     Lewkowitsch    30 

o-Diketones ;    Hvdrazones   and    osazones    of    some    . 

Landrieu! 328 
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Dimethyl  sulphate ;    Behaviour  ol    —to  oils, 

,,il  ,.i  turpentlni   and  pinollne      \  all  ota 
for  determining  tar  oils  mixed  irtth  rosin  and   mlnci 

866 

»-Dlmethyl-4.0-dlamino-»i-x>i'  a  and  Clayton  U4 

Dlmethvlxauihui.  ,    Double  salU  ol  P    Lcl    Q 

"  AnlUnfabr 500r 

a-/9-Dlnaphthazlne ;     Preparation   ol  P      Hi 

Ing   369 

Dinitroglycerol.     Volpert   777 

Dinner;     Annual   674 

DlpepUde  ;  Formation  ol    —  by  hydrolysis  of  silk-fibroin. 

Fischer  and  Abderhalden      271 

Dlphenetldinedlsulphonls    adds  ;     Manufacture    of    . 

,i'     \n   Get  (.Anilinfabr t! 

Diphcnyl  Black.     See  under  Azo  dyesti 
Diphenylbldlazoamlnobei]  unino- 

684 

Dlphenylcampho-methane    and    -methylene.     Haller    and 

llauer      558 


Use  of as  Indli  deter- 

Brandt    

214 


1213 


15 
373r 


1C42 


Dlphenylcarbazide 

minal 
Diphenylmeths  in  the-  Duval.. 

Fatty-aromatic 

mixed .      Bulow  and    Busse    806, 

Discharge  :  Use  of]  aanent 

White •     (P)  -Meister.  UlCiUS  und  Brumng 

Discharges  on  wool  with  potassium  sulphite.     KeUmann  uud 

Co.,  and  Battegay     

Discharging    agent;      H  ■    .      (P)    Bad! 

Anilin  uud  Soda  Fabrik    

agents;    Manufacture   of  .    (P)    Badische   Anilin 

und  Soda  Fabrik  119r, 

on  coloured  grounds.     (P)   Badische   Anilin   and   Soda 

Fabrik     582 

dyed    materials    and    past,*    therefor.     (Pj    Badische 

Anilin  uud  Soda  fabrik        474,  si>7,  1040c 

by   bydroeulphitee  .    Process  for  .    (P)   Badische 

Anilin  uud  Soda  Fabrik    586r 

.•Naphthvlamiuc  claret: 

Koehliu      635 

Scheunert  and  Frossard     1039 

Wilhelm     690 

Xaphthylamiue  Claret  with  sodium  hydrosulphite  : 

Baumann  and  Frossard     370 

Baumann  and  Thesmar     176,  473,  689 

Baumann,  Thesmar  and  Hng       176,  371 

textile  fabrics  ;    Pastes  for  .     (P)  Badische  Anilin 

und  Soda  Fabrik    471.  E B6r 

Diseases,  industrial ;    Committee  on 1062 

Disinfectants.     (P)  Smith  and  Davis      77 J 

Bacteriological  testing  of  .      Lloyd    405 

from  chloronaphthalene  and  soap.     (P)  Schwabe    333 

fluids  ;  Preparation  ol .    (Ft  Schaohtel 333 

Formaldehyde  — — .      (Pi  Cheni.  Fabr.  Flick 1063 

Formaldehyde  .     (P)  Stepliau      232r 

Formaldehyde  as  a  brewery .     sin,-. '■>■> 

Influence  of  organic  matter  on  the  efficiency  ol  certain 

.     Blyth    555 

from  naphthois.     Schneider      6ui 

Standardisation  of .     Blytii    

in  Victoria    luul 

Disinfecting  action  ;   Relation  between  chemical  constitution 

and  .     Bechhold  and  Ehrlicb       55a 

compound.     (P)  Smith,  Kline  and  i  4^3 

purposes ;     Soap,    ointment,  or    paste    for    .     (PJ 

Kessler  und  Co 493 

Disinfection  process  ami  apparatus  ; 

Ganthier     90j 

(P)  Lassabliere     

i     Ruuquier       J^J 

Disintegrating  machine.     (P)  Mund .  and  Rhodes     256 

washing,  and  screening  n.  >....    llo2r,  llo4 

Diss;    Manufacture  of  paper  pulp  from .     (I'j  Behegut     338 

Dissolving  gases  or  vapours  ;    Condensing  and  .     IP) 

Murrly,  and  Philadelphia  Cyanide  Process  Co a92 

Distemper;     Preparation   of   .      (P)    Casein    Co.,    and 

Church    31 

Distillation  ;    Apparatus  for .     il'y  Breauan  and  Bines      901 

Apparatus    lor    continuous    .      IP)    Itouaix     and 

Simon    ■ 

of  coal,  it.  ;   Destructive .     IP)  Bowing i.i,  usor 

in   high    vacua ;     Application    oi    Dewar's    absorption 

method  to  .     WoiU  and  Loaanitsch   136 

of  liquids  ;    Continuous  .     (P)  Fischer  862 

residues  of  vim..-  ;   Recovery  of .     (P)  Verbiese  94,,  »4. 

Separation  of  head  and  tail  products  in  spirit .     (P) 

Pamoe    -3a 

of  sewage  sludge  and  other  orgamc  waste  ;    Destructive 

.     (Pi  Butterneld  and  Watson 103a 

in  vacuo  at  low  temperatures.     D'Arsonval  and  Bordas  1120 
Distilled    liquids  ;     Ascertaining    the    origin    of    colouring 

matters  present  in .     (P)  Marsfi  and  W  eissleder 

Distilleries  ;    Evaporators  tor  the  spent  wash  or  pot  ale  oi 

(P)  Lennox  and  Mackenzie      33- 
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Distillery  by-products  :    Treatment  of .     (l'l  Riviere. .  773 

refuse  ;    Treatment  of for  the  production  of  fuel. 

nnell  and  others      604 

refuse :      Utilisation     of    for    briquettiug.     (P) 

Armstrong     420 

slop;    Desiccated — -.     (P)  Aiders    604 

sl.p;    Treatment  of  .     (P)  Koelir       ?°1 

washes;    analysis  of  fermented  .     Hanow       ....  5o3 

1'ist :                                           for .     (PI  Liddiard 167 

apparatus; 

(P)  Artaud    902 

Brown    303 

604 

U>>  Dampfkessel-    und    Gasometerfabi.    vorm. 

Wilcke  mid  Co 921 

(P)  Kleitz  and  Wagner     *9- 

Pernat    59 

(P)  WentZ    362.  1114 

Automatic  and  continuous  film .     (P) 

879 

appara'H*;     Continuous   for   benzene,   &c.    (P! 

■  it    lj|r 

appa-                                                   l'i  Francke 423 

apparatus  ;    Multiple  utilisation  of  heal   in  •     (P) 

1)  - 

apparatus  for  tar.  ftc.     (P)   Di                   Patent  Ges.  ..  1036 

apparatus  ;    Yaeuuni with  automatic  cut-off.     (P) 

Robert      874 

apparatus  for  water  : 

(P)  Bartholomew  and  Hill    950 

(P)  Parker    950 

coal  and  other  hydrocarbonaceous  substances  ;  Appara- 
tus for .     (P)  Wurtz,  and  American  Chemical 

Eduction  Co 584 

coal.  Ac. ;  Purifying  cases  produced  in .     (P)  Wilton  i47 

coal.  eve.  ;  Retorts  for .     (P)  Woodall  and  Duckham 

306,  422r  581,  582 
hydrocarbonaceous  substances.     (P)  American  Chemical 

Eduction  Co 921i- 

liquids.     (P)  Montupet  and  .Tannin     840 

liquids  in  vacuo.     (P)  Unglaub    1032 

Method  of .     (P)  Forbes    112 

moist  materials,  e.g.,  peat,  coal.     (P)  Jabs     843 

petroleum.     (P)  Bradford  and  Treadwell    172 

lis  wood  ;  Apparatus  for .     (P)  Friis    171 

water   by   the   multiple-effect   system.     (P)    American 

Water-Purifying   Co 652r 

whisky.     Schidrowitz  and  Kaye      900 

wood  ;   Apparatus  for : 

(P)  Davis  and  Richardson  939 

(P)  James     309 

(P)  Jewett    805 

wood  ;  Retort  for .     (P)  Denny    172 

Dithlonlc  acid  and  dithionates  ;   Analysis  of .      Ashley  1176 

Documents  ;    Rendering  transparent  and  waterproof. 

(P)  Crabb 775 

Dolomite;   Furnace  for  roasting .     (P)  Schmatolla 267 

Dominica ;     Experiments    with    rubber-yielding    plants    in 

.     Jones  704 

Douglas  fir  ;    Pitch  and  terpenes  of  the .     Frankforter  1107 

Drawings  ;     Rendering  transparent  and  waterproof. 

(P)  Crabb 775 

Dressing   agents  ;     Decomposition   and   solution   of   . 

Tagliani    752 

wool  rugs.     Lamb 14 

for  yarns  and  other  textiles.     (P)     Paeehtner 1144 

Driers  for  paint,  varnish  and  oil ;    Colourless  .     (P) 

Guittet 1226 

Drillings  ;    Standardised  cast  iron  .     Amer.  Foundry- 
men's  Assocn 77 

Drinks  ;     Compounds    for   making   non-intoxicating   . 

(P)  Brodrick 491 

Drug  trade  in  1905.     Umney 95 

Drags  ;    Brazilian  .     Peckolt 712 

Dry-cleaning.     Home  Office  Memorandum 1040 

fabrics   with   benzene    Ac.,    (P)    Weiss 981,  1040r 

process.     (P)  Doux   881 

Drying  air.     (P)  Lambert 305 

Drying  apparatus.     (P)  Aktiebolaget  Separator     973 

I P]  BeU    419 

(P)  Chamberlain 631 

(P)  Collins  683 

(P)  McElrov  and  McElroy 1032 

(P)  Matcham 462 

(P)  Meyer   1032 

(P)  Oschatz 168 

(P)  Reyscher 873 

(P)  Schaffer 59 

(P)  White  and  others  1136 

Air  .     (P)  Cooke  and  Kelly   166 

foranimalorvegetablematerials.     (P)  Stauber    683 

for  bricks,  timber,  Ac.     (PI  Hughes 1148 

Continuous  .     (P)  Aktiebolaget  Separator    1137r 

for  clay  products.     (P)  Lyle 1148 

with  device  for  washing,  dyeing,  or  heating  the  material. 

(PI  Aktiebolaget  Separator    1081,  1144r 

for  hops,  Ac.     (P)  Horst 229 

for  loose  materials.     (PI  Schilde    745 

for  malt.     (P)  EUermann 491.  1113r 

for  milk,  Ac.     (P)  Kammermann    1000r,  1000 
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Drying  apparatus — coni. 

Rotary  : 

1 1'    l'oncet  916 

(PI  Hills 915 

for  textiles : 

(P)  Mertz     026 

I P)  TattersaU    1216 

Vacuum  .     (P)  Passburg 683,  915r 

for  vegetables,  fruit,  starch,  Ac.     (P)  Yagn 86 

for  wood.  Ac.     (P)  McWhirter 1098 

See  also  under  Desiccating. 

Drying  ;  Centrifugal  machines  for  .     (P)  Aktiebolaget 

Si  parator  10S1,  1136 

chamber  : 

I      -eliroder  and  Krause    631r,  S3Sr 

i'i  Vandamme 1137 

chamber  for  sizing  fabrics  ;    Hot-air .    (P)  Caquelin     17 

clay  and  similar  substances.     (P)  Stocker 219,  267 

cloth,  paper,  Ac.  ;    Drum  for .     (P)  Mignot 179 

cylinders  for  fabrics  ;    Steam : 

(PI  Buck    1091 

(PI  Farnworth    980 

drum.     (P)  Vial  898,  915r 

drum  with  central  tube.     (PI  Boltri    463 

fabrics  ;  Vacuum  apparatus  for .     (P)  Gessner  845,  982r 

fluids.     (PI  Kneller  and  Schumacher    1209 

furnaces  for  coal,  Ac.     (P)  Ostertag 581r 

granular   and   pulverulent   substances.     (PI    Lehmann  1209 

of  hvdrated    casein ;     Rapid   .     (P)     Ricard  and 

Riche    942 

kiln: 

•    (PI  Hanrahan 581 

(P)  Soc.    des   Constr.    Mecaniques   d'Alais  ....     304 
kilns  for  hops,  malt,  &c. : 

(P)  Electric  and  Ordnance  Accessories  Co.,  Ltd., 

and  others    603 

(PI  Joyce 491 

(P)  Shew  and  Jones 773 

liquids  : 

(PI  Kunick    973 

(P)  Montupet  and  Jannin 840 

machine  ; 

(P)  Lorimer 211,  211,  419r 

(P)  Mundy,  Broadley  and  Rhodes 256 

machine;    Continuous  roller .     (P)  Cohnen 873 

machine ;    Cylinder  .     (PI  Hatmaker   166 

machine  for  fabrics,  &c.     (PI  Moore  and  Moore 176 

moist  substances  ;    Mechanically  .     (P)   Lafeuille    898 

oven.     (P)  Schroder    838r 

oven  for  coal.  Ac.     (P)  Ostertag 170 

ovens  or  stoves.     (P)  Naylor   304 

printed  pieces.     Boeringer 425 

process  and  apparatus.     (PI  Messinger  and  Popper  304,  363r 
process  in  which  the  material  is  subjected  to  light  rays  ; 

(PI  Ges.  f.  Trockeuverfahren    113r,  631r 

(PI  Junghans    59 

pulverised  and  granular  material  in  vacuo  ;   Apparatus 

for  .     (P)  Passburg 802 

pulverulent  and  other  materials.     (P)  Savary 683,  916 

sand,  minerals.  Ac.  ;  Apparatus  for .  (PI  Robinson  7 

Screw  presses  for .     (P)  American  Process  Co 581 

stove.     (P)  Schroder  113 

textile  materials  in  hanks  ;    Machines  for  .     (P) 

Marr   807 

vegetable   foodstuffs  ;     Process   of  .     (P)   Ziindel- 

Donati    S62r 

vegetable  material.     (PI  Rassmus 949 

wool,  yarn,  and  other  textiles.     (P)  Jahr 1040r,  1042 

yarn  or  fabrics  ;   Machine  for .     (P)  Marr 924 

Durham   Castle  ;    Gunpowder  and   bullets   made  c.    1641, 

found  in  .     Silberrad  and  Simpson 778 

Dust;    Composition  for  binding  .     (P)  Vollbchr 1221 

Laying  .     (P)  Dolbear  and  Phelps    885 

Preventing     and     laying     .      (P)    Sandison    and 

McKerrow    2«7r 

Prevention  of on  roads,  Ac.     (P)  De  Liebhaber..     21r 

on  roads  ;   Composition   for  preventing .     (P)  Kay 

Bros.,  Ltd 429r 

Dustless    roads  ;     Materials    for    constructing    .     (P) 

Freakley  and  Bill    428 

Dusts ;    Dangerous  .     Watsou  Smith     54 

Duties  ;    British  on  ethers  and  esters 827 

British  spirit  824 

British  sugar  823 

Dye  vat.     (P)  Obermaier      17 

(P)  Stone 372 

for  piece  goods  ;    Rinsing  arrangement  for  .     (P) 

Leontierf 373 

Dye   water  ;    Apparatus  for  purifying  ■ .     (P)  Mackey    231 

Dyed  fabrics  ;    Stripping  .     Hibbert 880 

goods  ;     Suggested    rules    for    factories    treating    lead 

chromate  1039 

materials  ;  Bleaching  action  of  light  on .    Schramm 

and  Jungl    1092 

material ;     Removal   of   colouring   matter   from  . 

(P)  Badische  Anilin  und  Soda  Fabr 807 

Dyeing    acetylceUulose    and    artificial    silk.     (P)    A.-G.    f. 

AniUnfabr 692,  1216r 

Aniline  Black  on  animal  fibres  : 

(Pi  Bethmann 753 

P)  Epstein 532 
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PA01 

con! 

aiiiiii.il  libra  |    Method  of .      (Pi  Vldal  ami  Junius     373 

ol   aiuNLii    fibres;     Phenomena   attending    the      — ■. 

Oelmo  and  Sulda 472 

appararn- 

P)  Fi  'l  Protux  7o,  1040 

P]    ClU|    878,   121«r 

[P     I  HulUler    

in  T 

[F   Vacuum  l>yi  i    ■ .  ;>mI  Wlllard  60,  60,  69 



Olleuen ,  B45r 

apparatus  for  han]  (P)  Wilkinson  ...    1000 

apparatus  i"r  loose  or  partially  spun  libra.     '  P 

apparatus   for   thread   on   bobbins  G     Lor  ....       17 

apparatus  :   Turbine  far  circulating  the  Liquor  in . 

(P)  Qebr.  V  081 

apparatus  which  can  be  taken  to  |  Dltt 

and  HandschlD  i-i- 

of  titanium  compounds   m     -         Brban    2'U 
witb  beniant.hrones.     (P)   Badische  Anllln  und  Soda 

Fabrik 15 

and  binding  threads  to  form  bast  ril  feschke  1042 

bobln-  Uaehlnee  for .    (P)  Wansleben  686,  845r 

bobbins;    Spindles  for  .    (PI  Holle  und  Co.    ... 

brown  by  oxidation  wl  hi.   (F)  Badische 

Anllln  uml  Soda   Fabrik 120 

carpets  ;    Apparatus  for  .     (P)  Kelling 15 

■II  bobbius.     (P)  Fontaine    373 

cotton  and  ramie  slabbing.    (P)  Stelner 1042,  1042 

anas-wound    varn   on    bobbins  ;     Apparatus  for   . 

(Pi  Sedeyn 312 

fabrics,  wool,  4c.  ;    Apparatus  for  : 

(P)  Nicholas    1000,  1144r 

(P)    W I 1090 

feathers;     Apparatus  for  .     (P)   Brossard....  7lr,  982 

fibrous    material    in    banks ;     Machine    for   .     (P) 

Corron 981 

fur  ;    Apparatus  for  .     (P)  Pernin 1002 

hair,   fur.   Ac.     (P)   Act-Gas    i      Vnilinfabr 982 

hairs  ;    Process  of  .     (P)   Act.-Ges.  f.  AniUnfabr.    532. 

9S2r,  982 
hides  and  skins  ;    Apparatus  for  .     (P)   Martinet 

and  Dulac 603r 

Indigo .     (Pi  Mailer  70r 

khaki  on  vegetable  fibres.     (P)  Sunderland,  and  Bradford 

Dyers'  Association  586 

leather  : 

(PI  Act.-Ges.  f.  AniUnfabr 263 

(PI  Rieder  

leather  with  sulphide  dyestuffs.     (P)  Cassella  und  Co.    263 
machine  : 

(P)  Fletcher 1144 

ilussong    754 

(P)  Klug    

(PI   Waters 119r 

machine  lor  raw  cotton,  loose  wool  or  silk,  itc.      (F) 

Milan 1000 

machine  for  silk  and  cotton  yarn.     (P)  Garel 756 

machine   for   textiles  on   bobbins.     (PI  Mertz 981 

machine  for  yarn  in  hanks.     (Pi  Durand  et  Cie 755 

preparations    containing    vegetable    proteids    as    fixing 

agents  ;    (P)  Donard  and  Labbe 602 

processes  ;    Cold  .     (P)  Henry   753r 

Products  for  use  in  .     (PI  Feilmaun 1040 

properties  of  quinaldine-aldehvde  derivatives.     Xoelting 

and  Witte    070 

red  on  textile  fibres.     (P)  Kail.-  und  Co 845r 

silk.     (P)  Schmid  Freres  475.  475 

silk ;      Simultaneously     ungumming     and     .     (P) 

Gebr.  Schmid    924 

skins ;     Continuous   machine   for   .     (P)    Martinet 

and  Dulac 881 

skins  and  hair.     (P)  Pichard    1092 

Spindle  for  bobbin .     (P)  Soc.  Anon,  des  Usines  de 

Navarre    1217 

spindle  with  fibrous  cover.     (PI  Bauer  and  Suttner..    121S 

sponges  ;    Method  of  .     (Pi  Asher 753r 

with  sulphide  dyestuffs.     (P)  Baver  und  Co SOS,  121 S 

Theory  of  .     Biltz  and  Utescher 118 

Theory  of .     Solution  and  pseudo-solution.  Linder 

and  Picton 67 

threads  or  fabrics  containing  acetylated  cellulose.     (P) 

Act.-Ges.  f.  AniUnfabr 692 

tissues  at  full  width  ;    Apparatus  for  -.     (P)  Roth- 
well-Jackson  and  Hunt    177 

vats.     (PI  Leontieff 372r,  373 

(P)  Obermaier 17 

(P)  Stone 372 

Winding  cotton  on  bobbins  for .     (P)  Fontaine    373.   755 

wood;    Apparatus  for  .     (P)  Schmidt 1092 

wood  ;    Process  of  .     (P)  Griinhut    808 

wood  and  similar  pulp.     (P)  Longley B45 

wool  rugs.     Lamb 14 

yarn  in  the  form  of  cops  or  on  bobbins.     (P)  L'Huillier     475 

Dyeings  with  basic  dyestuffs ;  Rendering fast  to  light. 

(P)  Geigy 1218 

with     chroming     dyestuffs :       Improving     .     (P) 

Meister,  Lucius  und  Briining    1215 

Production  of  stable  .     (P)   Badische    Anilin  und 

Soda  Fabrik    373,  753r 


Dyera  costulati ;    Latex  of 


Tildeu 940 


rv.i. 
Dyostuff-animonlum  bases :    i  .     i  uimir     808 

Black  ■  bom    coal  or  llgnlb 

others 

of  BUi  or, iinnii.    UarchlewaU  and   Hatejko 1088 

of   j  i   an  i    m  iu-Ii- 

li iwekl 1088 

Preparation  of  a   vat    —        I'     M.  i-t.r.    Linus   und 

Brunlng    471 

Bad  sulphur-containing  Indoxyland 

die  u:i  I  Co 022,  1080r 

trade  ol  Germany   

trade  i.i  Havre 531 

Dyeatuifs  ;   Absorption  of byyi  708 

Action  Ol   liquid  sulphur  dli  1  nam  synthi 

.  -in  1037 

rators    for    waste    or   spent   .     [P      1 

ami  others  

:i      070 

fixed  by  m  New  — .    Pointer 

and  Ehrmann  687 

Fluorescence  of .     1  530 

Manufacture  of   blue  b  etamino- 

diphenylamine.     (P)  Cassella  and  Co H7r 

.M.i:  1  in-  bj   oxidation  on  the  fibre. 

d'l  Meister,   Lucius  and    1  65r,  360r 

Manufacture  of from  furfural.     Koenlg 63 

Manma.  1  add  mordant  r    Helster, 

-  un.l  Briining  750,  loaor 

Manufacture  of  vat-dyeing .       1'    Soc.  Chcm.  ind. 

in  Basle 170.  751,  751,  I038r 

from  naphthalene  ;    Black  .     (P)  Badische  AniUn 

und  Soda  Fabrik  844r 

Recognition  of  organic  .     GaUnow   1007 

U.S.  Census  of  1142 

See  also  Anthracene  dyestuffs,  Azi,  dyestuffs,  &c,  dzc. 

Dynamite;    Preparation  of  a  fire-damp .     (P)  Bichel. .       40 

Dynamites  ;   Analysis  of  gelatin .     Stillniun  and  Austin    656 


Earthenware  ;    Kiln  for  burning  colour  or  glaze  on  . 

(P)  Thorntou  and  others  1045 

Earths  from  alluvial  de]  of in  the  ceramic 

industry.     IF)   Dessane     267 

rare  ;    Chemistry  of  : 

Esposit  1 ' 106 

Wyronbow  and  Vemeuil  233r 

rare  ;  History  of  the  discovery  of .     Booliui    495 

rare:  Toxicity  of  and  action  of  fermentations  ou . 

Hebert    1176 

Earthy  bodv  that  can  be  cast ;  Preparation  of  an .     (P) 

Miiller 374 

East  Africa  ;   Raw  rubbers  from .     Schellmann 769 

East  Lancashire  Paper  MiU  Co.  ;    Visit  to  673 

Ebonite  ;    Analysis  of .     Thai 610 

Regeneration  of  .     (P)  Roux   646 

substitute;    Production  of   .     (P)  Story    195r 

Ecru  silk.     See  under  Silk. 

Efflorescence:    Apparatus  for  producing .     (Pi  Tsuji..  213r 

Effluents  :    Apparatus  for  filtering  and  purifying .     (P) 

Diinkelberg   1114r 

Apparatus  for  purifying .     (Pi  Maekey 231 

Biological  purification  of  tannery  .     Eitner 858 

Distribution  of  septic  tank for  iertiUsing  purposes. 

(P)  Harper    863 

Paper  and  pulp  miU  Vogel    555 

Treatment  of  .     (P)  Spivey    279 

Egg  white  ;    Phosphorus  content  of  .     Kaas    710 

yolk  analysis  ;  Proposed  official  method  of 820 

Eggs  ;    Process  of  drying  .     (P)  Hatmaker 554r 

Egypt ;    Petroleum  import  duty  reduced    12 

Egyptian  valuation  tariff 012 

Elaidin  and  elaidic  acid.     Gawalowski  505 

Elastic  material ;    Manufacture  of  . 

(P)   Lesage   334 

(P)  Roland    80a 

product  ;    Artificial  .     (P)  De  Dorlodot 1107 

Elaterin.     PoUak     1«>66 

Electric  arcs  and  discharges  ;    Deviating  or  drawing  out . 

(P)  Thoresen  and  Tharaldsen     321r 

arcs  ;    Effecting    reactions  between  gaseous  substances 

by .     iFi  Badische  Anilin  und  Soda  Fabrik..  186r 

arcs  ;  "  Internally  throwing  up  luminous for  treating 

gases.     (Pi  Petersson    321 

arcs ;    Production  of  stable    of  great  size.     (P) 

Badische  Anilin  und  Soda  Fabrik 79,  641.  S90r 

arcs  ;   Production  of  strong  current .     |P>  Pauling  035 

cell.     (Pi  Tsukamoto    If  J 

cell :  Asymmetric .     (P)  Buttner    185 

conductors;  Hermetically  sealing iutoglass.         (P) 

Bastian  and  Calvert    11°* 

conductors  ;    Insulating  : 

(Pi  Gen.  Electric  Co.  and  Rupley      -  - 

(P)  Kitsee    28 
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discharge:  Action  of  silent      —on  cyanogen.  Qaudechon  "65 

furnace;  Producing  chemicals  in  the •.    (P)  Taylor  28 

farna    -      v      wnd$t  Furnai 

.usion  or  beating  ;    Production  of  a  charge  of  uniform 

composition  in  (P)   Kjtllin 483 

generator:   Thermo-chemical -.     (P)  Basset   766 

glow   lamps;    Making    metaUio  connections   between 

light-emitt  and  conductors  of ■    (P) 

Euiel    307 

glow  lamps  ire  of with  incandescence 

bodies  <>f  tungsten,  molybdenum,  Ac.    (P)  Siemens 

mid  Bsiske    L.-G 115, 308r 

incandescence   bodies   of  difficultly  fusible  conductive 

materials.    (P    Kusel  B41 

incandescence  lamps;   Filaments  for (P)Zerning  S41 

ini  hunt's   with  tungsten    filaments.        (Pi 

Deuts.  Gasglunlicht  Qea 116.  527r 

lamps ;      Ifanufacture    ol     meandescence     .    (P) 

i  Salske  A.-G 213 

lamps  :     Metallic  conducting  bodies  for  incandescence 

.      r    Just  and  others  213 

lightinc  :    Incandee  -  9  for .     (P)  Siemens 

und  Halske  918r,  920 

See  also  Incandi  scenes 
Electro-analysis  ;   Use  "i  rotating  anode  and  mercury  cathode 

in .     Kollock  and  Smith 138 

Electro-chemical  apparatus  :    Treating  wood  for  use  in . 

P    Whitehead  and  Marino  1052 

Elects                   emulator .     (P)  Edison 700r 

for  alkali  en  rolysis  ;    Grey  platinised . 

Geibel  1224 

for  alkali  manufacture.     IP)  Yasuda      27 

of  alkaline  accumulators:    Use  of  cellulose  derivatives 

for  the  separation  of .     (P)  Kohier  Accumu- 

latorenwerke   271 

Are  lamp  ■  : 

1'    Allgem.  Elcktricitats  Ges 747 

(P)  General  Electric  Co 841 

IP)  Gerard  and  Fiedler     877 

for    bleaching    liquor    manufacture.      {PI  Kother   and 

Gaddum   28r.  379,  1052r 

of  carbon  enclosed  in   platinum  or  platinum-iridium. 

ttel    937 

for  electric  furnaces.     (P)  Price  and  others    271r 

of  electric  furnaces  ;    Protective  device  for .     (P) 

David   1103 

for  electrolytic  apparatus.     (P)  Kellner 482.  545r 

Electrolytic  depolarisation  of  .     (P)  Levy    892 

Furnace  for  baking  carbon  .     (P)  Cuau     483 

of  pure  graphite  tor  lamps.     »!')  Cresta 1035 

mass  for  storage  batteries.     (P)  Edison 432 

material  for  mercury  lamps.     (P)  Bastian  and  Calvert  185 

N  i  gative  storage  battery .     (PI  Smith 127 

Rotating for  electro-chemical  analysis.     Perkin  . .  609 

Secondary  battery .     (P)  Levylier 127 

Storage  battery  : 

IP)   Edison 432,  852 

IP)  Edison  and  Aylsworth    852 

Electro-deposition.     (P)  Arseni,  and  Gen.  Electric  Co 223r 

of  metals.     (PI  Lewis  and  Corey 993r 

of  metals  :    Agitating  solutions  in  the  : 

g  and  Co 30r 

IP)  Wood,  Oaksford.  and  Canning  and  Co 128r 

of  metal  on  metal  plates.     (P)  Hille  und  MiiUer 1054 

Electro-deposits  :   Structure  of .     Burgess  and  Watts  . .  1157 

Bleetrolyser.     (P)  Ashcroft    760,  111 

for  superheated  steam.     [P]   Del  Meglio  and  others  ... .  1103 

for  treating  minerals.     (P)  Montrepeux  767 

Electrolysing  apparatus.     (P)  Thorp 1-7 

for  liquids.     ( V)  Londei     992 

Electrolysis  of  alkali   chlorides   with   alternating  currents. 

Coppadoro  482 

Analytical  separation  of  metals  by .     Hollard 445 

of  dilute  acid  and  alkali  solutions  at  low  potentials. 

r  700 

Plumbism  due  to  .     Latham    86 

Process  and  apparatus  for .     (P)   Liehard 79 

of  water :  Apparal                     —      (PJ  Vareille..  271r,  700r 

without  porous  diaphragm.     (P)  Rambaldini   992 

Electrolytes  ;    Fai  toi  tn  :nts  with  fused  . 

Ashcroft    594.  1053 

Mercury  for  electrolytic  cells.      1'/  Hatfield,  and 

■  >' 1052 

Regeneration  of    in   extraction   oi   copper   from 

bronzes.     (!')  Thirot  and  .Mage    892 

Electrolytic  apparatus  : 

(Pi    Briests      28 

•(P)  British  Hosiery  and  Electrolytic  Bleaching  Co.  545r 

(P)  Decker  manufacturing  <" 27lr 

(P)  Hepburn,  and  Mather  and  Piatt,  Ltd 593 

P    Hermit*    1156 

(P)  McDonald     380,   992r 

(P)  Ruber    27 

(P)  Scoyoc 321 

apparatus:    Electrodes  for .     (P)  Kellner  ..   482,   545r 

baths  ;    Yoltametric  balance  for  obtaining  a  definite 

weight  of  deposit  in .     (P)  Helbig 272 

cells  : 

(Pi  Ashcroft    766 

(P)  Gabriel,  and  Bleach  and  Caustic  Process  Co.     643 
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cells  :    Apparatus  for  feeding .     (P)  Briggs    321 

deposits  :     Obtaining    marketable    .     (P)  Steenlet 

and  Lloyd    SOr 

deposits    on    recessed    moulds ;    Obtaining    .     (P)         * 

Friedheim    994 

diaphragm.     (P)  Roberts     1156 

diaphragm  cells  ;    System  of  working  a  group  of  

called  "  cascade  "  system.     (P)  Guye 545 

process  : 

(P)  Hargreaves  380r 

(P)  Tanne  and  Papenbruch 1156 

processes  ;    Producing  circulation  in  .     (P)  Holler 

and  Askenasy   127r 

reduction  in  sulphuric  acid  solution.     Tafel    222 

solutions  :    Agitating  apparatus    for  .     (P)  Clarke     766 

vat.     (P)  Lambert     992 

Electro-osmosis  ;    Continuous  extraction  of  water  and  juices 

by .     (P)  Meister,  Lucius  und  Briining 127r 

Electro-plating  apparatus  : 

(P)  Benson  and  Co.,  and  Leaver 937,  1105r 

i  P)  L'Hommedieu 187,  1105r 

(PI  Meaker    380 

I P)   Potthoff  322,   322r 

apparatus  for  cylindrical  articles.     (PI  Totten  856 

hollow  articles.     (P)  Potthoff   22:!r 

metals.     (P)  Schiele  701r 

vats.     IP)  llagnall     380 

Electrostatic  separation.     (P)   Piekard,   and  Huff  Electro- 
static Separator  Co 1054 

Electrotypes  ;    Manufacture  of  copper  .     (PI  Cowper- 

Coles       322,    767r 

El  Oro,  Mexico  :    Gold  ore  treatment  at .     Caetanl  and 

Burt    182 

Embossing  fabrics  ;   Blocks  for .     (PI  Roudet 636 

papers,  tissues,  ivc.  ;  Machine  for .     (P)  Jeanson  . .     692 

Emery,  artificial ;   Manufacture  of .    (P)  Gacon   . .   375,  5901" 

Naxos  ■    537 

Emulsifying  mineral  oils.     (P)  Komdorfer   856 

Emulsin  ;  Secretion  of by  yeast.    Guiguard 602 

Emulsions  of  bitumen.     (P|  Mann 1141r 

of  heavy  mineral  oils.     (P)  Van  der  Ploeg 423,  687r 

of   mercury    and    other    conducting    substances.      (P) 

Lederer       1052 

of  oils,  fats,  &c.  ;    Manufacture  of  viscid  or  fluid . 

IP)   Kosters     767,  S57r 

of  tar  oils,  phenols,  &c.     (PI  Spalteholz    748r 

Emulsions,     photographic ;       Mercurous      oxalate       . 

Castellani        827 

for    the    printing-out   process  ;     Silver   bromide   . 

Valenta      854 

Pyridine  as  a  ripening  agent  for  .     Ltippo-Cramer     197 

Silicic  acid .     Schaum  and  Schloemann 910 

of    silver    erythrosinate ;    Panchromatic   .     Mees 

and  Wratten     910 

Enamelled  metal  objects  :    Machine  for  producing  coloured 

ornamentations  on  .     (P)  Gaensler     20 

Enamelling  iron  : 

(Pi  Hermsdorf  and  Wagner      985 

(PI  Wagner        21,  478r 

metallic  and  other  surfaces.     iP)  Atkinson  and  Smith     1147 

Muffle  furnaces  for  .     (P)  Forsbach  985r,  985 

ovens  or  stoves.     (P)  Naylor    304 

S3    of   .     (PI  Hiues    122 

Enamels  :     Arabian   methods  of  producing  metallic  glazes 

on   .     Franchet    73 

Manufacture  of  vitiiflable .     (Pi  Wagret 1147 

Endothermie     compounds  ;       Production     of     .      (P) 

Pawlikowski        536,  638r 

Energy  ;     Converting    chemical  of    fuel    into    kinetic 

energy  of  a  moving  fluid.     IP)  Vogt       746,  973r 

England  ;    Chemical  trade  of  compared  with  tlKtt  of 

Germany.     Conroy      1011 

Chert  mining  in  .     Terry  929 

See  also  Great  Britain  and  United  Kingdom. 

Engraving  metals.     (Pi  Dejey      30 

Enzymatic  action  of  the  radish,     saiki 1112 

Enzyme  action  : 

Armstrong  and  Ormerod   1106 

Barendrecht      191 

Nicloux        485 

Similarity  oi to  catalysis.     Neilson 717 

Enzymes:    Action  of  light  on in  absence  of  oxygen. 

Jodlbai                  ippeiner     945 

Detection  "t  proteolytic  .     Fermi  648 

Inlln-  ii' rtain  alkaloids  on  the  activity  of  diastatic 

.     Goebel       329 

Isolation  of  fermentative  from   plants,     stoklasa  85 

Lipolytic in  higher  fungi.     Zellner   595 

Physico-chemical  study  of .    Marino  and  Sericauo  228 

i if  t  he  sugar-beet.     Stoklasa 549 

Work  of  respiratory in  plants.     Palladin 708 

Ephedrine  ;     <  onversion    of    into    pseudoephedrine. 

Schmidt     606 

and  pseudoephedrine.     Emde    907 

Ergot  alkaloids.     Barger  and  Carr 906 

Substance   from   .     (P)  Merck      1231 
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Krioh.-iw"      Cati/ornici  — . 

Power   and    rutin    1065 

wliti  ii    i>  -  nol   bi    orn     coloured       1"   Merck 

u 
Manufacture    ol    paper    pulp    from  P) 

ill      388 

Harking  spirituous       —  in  the  Cape  ol  I 

900 

Icohola  and  phenols.     Houben 558 

idulteranta   i"r   essential   nils  :     Artificial . 

I:,  mi   Ii  1171 

ol    alcohols    "i    terpane    and    camphane    group.      P 

Co. ■      1117 

Determination    ol    in     whiskey.     Tolman   ami 

Trescol 1167 

Manufacture    ol    tattj    acids    from    .     (l'i  \-< 

Chern    Werke       

ol  poiyhydric  alcohols  .    Removal  ol  aoyl  groups  of 

by  hydroxyl  ions      Kremann   B56 

Preparation  ol         ■  from  alcohols  and    phenols.    (P) 

Souben       392 

Btchlng  metals,  esp  •ciallj  printing  oylinders  ;   BlectrolytJ 

IP]   Dejey  80 

rim-   i>\    electrolysis;     Deep  .    (l'i  Strecker   and 

SIrerk.  r       381r 

Apparatus    tor    continuously    extracting    liquids 

with  Bowman     199 

Duty  on  sulphuric      —  In  Switzerland 777 

I -v  inption  from  duty  ol  —  -  In  Holland 1066 

Recovery   ol trom   air  ol   artificial    silk   works. 

(PI    ll.rvin      71.927. 

P     Douge        71.  177 

Recovery  of  from  artificial  silk.     (P)  Soc.    pour 

la  Fabr.  en  Italic  de  la  Soie  Artiflc nil 

Rectlflcation  of  .    Guigues  

vapours  .    Recovery  of  .    (Pi  Jean   ct   Cle..   and 

Raverat      ~~~r 

Ethers  and  esters  ;   British  duties  on    —    in  1905-6 

Ethyl  acetate  as  a  solvent  [or  rubber  resins      Ditmar 224 

Ethyl  alcohol ;  Depriving ol  water.     IP)   Elektrochem. 

Werke     1231 

free  from  aldehyde  ;    Preparation  of for  oil  and  fat 

analysis.     Dunlap    391 

Preparation   of  from   acetylene.     (P)  Jouas  and 

others     495 

Preparation    ol    chemically    pure    .     Klason    and 

Norlin     1172 

Ethyl  glyoxylate  :   Reaction  ol    —     Simon  and  Chavanne    499 
l-Ethyl-3.7-dimethylxanthlne  and  benzoates  or  salicylates  ; 

!.•  double  salts  of .     (P)  Riedel 910 

Ethylene  oxides  ;    Production  of  ■ .     (PI  Poulenc  Frares 

and  Fourneau      89 

^■Bthyltetramethyldiaminoglycerin  ;    Benzoyl  derivative  of 

.     iP)  Bayer  una  l'o 134 

Baealyptol-formaldehyde    compound.     (P)  Henschke     ....     336 

Eucalyptus  :     Chemical    discoveries   relative    to    the   . 

Smith 826 

Eucalyptus  ilavieriana  P.  v.  it.  and  its  essential  oil ;  Lemon- 
scented  ironbark  .     Baker  and  Smith   557 

Buphorbium  resin.     Tseliireh  and  Paul    82 

Bnrope  !   Sugar  production  of 707 

Entannin     Tl is      517 

Kvap  rating  apparatus  : 

Millfntr       257 

P    i. rov,-      683r 

(P)  Jaqnes.  and  liitfni.it    Desiccating  Co 839 

P    Kestner 874 

(P)  Ray     303 

(PI  Smith  873 

(PI  Warren  and  others  - 

Multiple   utilisation  of    heat   in    .       (P)   Theisen  8.  524r 

Single  effect  with  auto-condensation.     IP)  Prache 

and  Bouillon     874 

Vacuum  : 

(P)  Andre    120 

(P)  Jiirgena    589,  631r 

(P)  Ordway    59 

Vertical  .     IP)  tinder 916 

Evaporating  brine  :    Apparatus  for : 

P    Moll  121r 

(PI  Kay      121,  315 

liquids  : 

(P)  Oeer        525 

P    Uontupel    and    Jannin    840 

liquids  and  concentrating  the  solids: 

(Pi  Lennox  and  Mackenzie       303,    332 

(PI  Lennox  and  Dawson   005 

liqi:  illy  those  which  froth  :    Means  for  . 

(PI  Grove  and  Haberland     462 

liquids:    Spraying  device  for .     (Pi  Lennox 112 

liquids  by  steam  ;    Apparatus  for  .     IP)  Morison 

162 

liquids   in   ructio.     (PI  Vnglaub    

liquids  in   ramo :    Apparatus   for  .     (P)    Passburg 

at  low  temperatures  ;    Apparatus  for  progressively . 

lamberland      1137 

solutions  (brine).     (P)  Hargreaves     816 


tor  In  I 

M .  i.i  nzl                                              i 

mult  i 

P)  Stewart  and 

.tint for  sail  I'    Jttrgena 

minaUoni  in  ohemlcal  technology   1080 

ns  r<  industrial  alcohol  and  methylated  S] 

Bxhlbll                          e  on  International 1070 

Exothermic   com] nds  ;  Production   ol .    (Pi  Black- 
more    . .  121r 

Explosion  caps  i  Uanufai  tureof  safet                       G  hre.  .  .  198 
Doming  1              powdei 

shire      ■               ■  ' 828 

of  gunpowder  al  Truloohi  Ilarriss,  and  Richardson,  Ltd., 

Dublin.     Cooper-Kej  711 

at  tf ether  Walstead,  near  Hayward's  Heath.     Lloyd 444 

of  nitroglycerin   In    waste   add    si    Btratford-by-Bow. 

I  son   609 

In  the  Sec  ;ress-house  and  Im 

poratin               i            Key 1067 

oi  w.                                             ital  v.  234 

Explosions  with  acetylene  ;  Causes  of  .    Caro 1138 

in  the  aluminium-bronze  industry  : 

I.  delinanii     1099 

Richter 430 

d-gas  and  air.      Hopklnson 526 

Flour-mill  .  'h 

i  ire  of  .     Pctavel     39 

:  iratus  f  or  Its  use       P    Venler 911 

charges  for  shells  or  torpedoes.     (P)  Clacssen 40,  40r 

coherer-powder.     (P)  Schneider 40r 

compound  : 

-    284 

r    Hathaway,  and  Hathamlte  Co 393 

I'    Talbot  and  Shuter  M5r 

fluids  j  Storing  .     (P)  Hubert   876 

Mad  dng  grains  or  flakes  of .    (D  Dobbs 

and  Pitman    H7ir.  1175 

substances  ;  Developing   power  and   heat  from  highly 

.     (P)  Tejada    684 

Explosives  : 

(P)  Abelli    1119 

(P)  Barthelemy 910r 

(P)  Bichel    910 

(P)  Bloxam,  and  Magatu'te  Explosives  Syndicate.  868 

l'i   I lemetriade  and  others 393 

(P)  Gentleu  1068 

(P)  Girard   199 

(P)  Imperial! 953r 

(P)   Louis    3:)7r 

(P)  Luis  and  Williamson  1232 

(P)  Macnab,  and  Ammonal  Explosives,  Ltd 657. 

(P)  Reschke    199,  198,  953r 

(P)    Smith 10r 

(P)  Sparre,  and  Du  Pont  de  Xemours  Powder  Co. 

2-1.  284 

(P>  Venier 911,  1232r 

(P)  Weatfalisch-Anhalt.  Sprengstoff  A.-G 393r 

Addition  of  charcoal  to  .     Momrhi    560 

Ammonium  nitrate  .     (P)  Reschke 498 

Chlorate  .     (P)  Thomas  393r 

Chlorate  for  mines.     (P)  Laszczynski 911 

Chlorinated  .     (P)  Thomas   828r 

Completely  exploding  high  .     (P)  Von  Dahmen  . . .  497 

Flameless  for  guns.     (P)  Duttenhofer   911 

Gelatinous  nitroglycerin  .     (P)  Schachtebeck 778 

Ignition    of    nltro-compound  in    small-arm    cart- 
ridges.    Borland    £41 

Imports  of  blasting  into  Great  Britain     868 

Japanese  .     Saposchnikow   444 

of  low  freezing  point ;  Nitroglycerin ■.     (P)  Claessen  953 

Manufacture  of  in  large  pieces  from  trinitrotoluol. 

(P)  Bichel    135 

Manufacture  of  mine-gas-proof  safety  .     (P)  Vol- 

pert     135r 

Measuring  velocity  of  detonation  of  .     (P)  Mette- 

gang    497 

in   mines  ;  Destroying   noxious   gases   from  .     (P) 

Walker    600,  953r 

Mixer  for  .     (P)  Auchu 1119 

Modifying  detonation  velocity  of  .     (P)  Bichel 40 

Nitroglycerin  : 

(P)  Deuts.  Sprengstoff  A.-G 144r 

(P)  Dynamit  A.-G.  vorm  A.  Xobel  und  Co 778 

containing   nitroglycerin.      (P)  Westfalisch-Anhaltische 

Sprengstoff  A.-G 337r.  1119 

Non-hvgroscopic  .     (P)  Soc.  Anon,  de  la  Poudrerie  * 

de  Ben-Ahin 91 

Ordinance  in  Belgium 1006 

Production  of  military  and  mining  .     (P)  Dinamite 

Xobel  So?.  Anon 497 

Recovering  solvents  used  in  manufacture  of  .     (P) 

Xikolsky    868 

Researches    on  .     Xoble     40,  1003 

Safety  : 

Dvnamit  A.-G.  vorm.  A.  Xobel  und  Co 867 

(P)  Reschke   953,  lOSSr 

(P)  Volpert    1006 

for  shot  and  other  guns.     (P)  Luck  1119 

for  torpedoes,  Ac.  (P)  Sllberrad 1006 

F 


so 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Explosives — eont. 

TJncongealable  nitroglycerin  .     Roewer     82s 

V  S  census  of  1174 

Velocity  of  detonation  of  .     Dautriche HIS 

Extract  of  malt  :  Conditions  for  increasing  the Cerny.     885 

tables  ;  Official  Austrian  .     Jalowetz 491 

yield  in  the  mashing  process  :  Increasing  ■     Heerde  1166 

Extracting  liquids  with  ether  ;  Apparatus  for  continuously 

.    Bowman   189 

soluble  substances  in  grains,  pulp,  *c.  ;  Apparatus  for 

continuously  .     (P)  Batallle 462 

Extraction  vessel.     (P)  Chamberlain   362 

Extractor :      Automatic    for    tanning    and    colouring 

materials.     (P)  Jury    327,  598 

Centrifugal  .     (P)  Binder 303 

for  tanning  materials.     Reed 274 

Extracts  :  Preparation  of  concentrated  scented  .     (P) 

Monti    947,  1062r 

Standards  for  flavouring  651 

Study  on  brewers'  .     Smith    438,  899 

tannin-containing :    Decolorising  .      (P)    Badische 

Anihn  und  Soda  Fabr "70,  997r 

U.S.  census  of  • 11*2 


Fabrics  ;  Ageing  dyed  .     (P)  Vogel  and  Calmore 262 

Apparatus    for   spraying   fluid    on   textile .       (P) 

Hanitzsch 691 

Apparatus  for  treating  : 

(P)  Obermaler 310r 

(P)  West  and  Mauck 880 

Apparatus  for  the  wet  treatment  of  .      (P)Richter..   1216 

Cleaning  with  volatile  fat  solvents.     (P)  Weiss 981 

Coating  with  viscose  or  mixtures  thereof  with  pig- 
ments.    (P)  Lllienfeld  and  Tedesko 263 

Dry  cleaning  .     (P)  Doux   881 

Drying  machine  tor  .     (PI  Marr 924 

Electrolytic  determination  of  arsenic  in  .     Thorpe..     394 

Filling  the  pores  of  woven  with  pulverised  sub- 
stances.    (P)  Lohmann 372 

Finishing  .     (P)  Armitage  425 

Machine  for  treating  with  liquids,  gases,  &e      (P) 

Hardcastle      753 

Manufacture  of  by  covering  leather  or  rubber  with 

cork.     (P)  Soc.  Anon,  du  Grimson    821 

Manufacture  of  imitation from  viscous  materials. 

(PI  Duinat    1217 

Oxidising  .     (PI  Cleff,  and  Susquehanna  Silk  Mills.     262 

Printing   machine  for  .     (P)  Comp.     Manufactora 

Flumineuse    691r 

Producing  designs  on  .     (P)  Fulton      17,  176r 

Producing  ornamental  effects  on  woven .     (P)  Tootal 

Broadhurst  Lee  Co..  and  Brookes 845 

Producing  shaded  effects  on  .      (P)  Meister,  Lucius 

und  Brlining  262,  926r 

Rendering durable  and  impermeable.      (P)  Pomort- 

zeff       16,  425r 

resistant  to  water  and  chemicals.     (PI    Monnig  und  Co.       16r 

Scouring  and  dyeing  apparatus  for  .     (P)  Nicholas 

1090,  1144r 

Steaming  .     (P)  Simon  and  Weckerlln 880 

Steaming,  ageing  and  drying  machine  for .       (P) 

Mather  and  Piatt,  Ltd.,  and  Smith 586 

Steaming  apparatus  for  : 

(P)  Fish  372 

(P)  Mather  and  Piatt  586,  1144r 

steaming  apparatus  ;    Continuous  open .     (P)  Wood     261 

Thin  : 

(P)  Gregory  and  Ker 1040 

(P)  Ker    1216r 

tubular  :  Printing  machines  for  .     (P)  Soc.  Anon. 

de  Blanchiment,  Teinture.  Impressions,  et  Apprets 

de  St.  Julien 982 

Vacuum  apparatus  for  drying  .     (P)  Gessner.  .845,  982r 

Washing  apparatus  for  : 

(P)  Palmer 753 

(P)  Shuttleworth    425 

Washing  and  scouring  machines  for  .    (P)Ainley..     371 

Winding  in  continuous  bleaching  apparatus.     (P) 

Muntadas  y  Rovira 425r 

See  alio  Textiles. 

Facal  matter  ;  Manufacture   of   manure  from  .       (P) 

Charles  et  Cie 1169 

Fats  ;  Action  of  iron  and  manganese  salt3  in  producing  ran- 
cidity in  .     Dalezki 595 

Action  of  ozone  on  .     Molinari  and  Soncini 1055 

Apparatus  for  heating  .     (P)  Perez  y  Garcia 324 

i    Apparatus  for  recovering  .     (P)  Kremer,  and  Ges. 

f.  Abwasserklarung  382,  485 

Apparatus  for  recovering  from  waste  waters.     (P) 

..  Kremer 702r 

Bacteriological  decomposition  of  ••     Rahn 188 

Bleaching  .     (P)  Metz  and  Clarkson    1056 

Characteristics  of  certain  animal  .     Schneider  and 

Blumenfeld    128 

Characteristics  of  certain  foreign  .    Schroeder 128 

Cholesterol  content  of .     Rakusin 1085 

Composition  of  certain  .     Fokin    935 

Determination  of in  cocoa.     Tschaplowitz    500 


PAGE 

Determination  of  ■  in  milk,  &c.     (P)  Sichler 716 

Emulsions     of  .     (P)  Kosters 767,  857r 

Enzymic  hydrolysis  of  .     Fokin   994 

Extraction  of  .     (PI  Saclis . . .  383 

Influence  of  on  production  of  azo  dyestutts  on  the 

fibre.     Justin-Muller    532 

Manufacture    of   iodised  .     (P)  Chem.    Fabr.    von 

Hevden    ••  653 

Manufacture  of  viscid  or  fluid  emulsions  of  .     (P) 

Kosters     •  • 767 

Production  of  a  gummy  material  from (PI  Rocca, 

Tassv.  et  de  Roux  894 

Purification  of  .     (P)  Fresenius    273r 

Reagent  in  the  chemistry  of  .     Twitchell 324 

from  refuse.     Lob    095 

Fatty     acid     esters ;  Decomposition     of  .     (P)  Verein. 

Chem.  Werke 654 

acid  ;  New  unsaturated  in  Japanese  sardine  oil. 

Tsujimoto 818 

Fatty  acids  of  cod-liver  oil :  Separation  of  the  .     Bull..  1158 

Determination  of  volatile  in  butter.     Delaite  and 

Legrand    913 

Extraction  of  olelne  and  stearine  from  .     (P)  Lanza 

and  Garnna   702r 

Filter  for  separating  from  stearine.     (P)  Lanza 

1056r,  1056 

Impregnating    textiles,    paper,    <&c,    with  .        (P) 

Brandt   845 

Manufacture  of  : 

(P)  Chem.  Fabr.  Florsheim    608 

(P)  Verein    Chem.  Werke    654,  938,- 

Monobromo  substitution  products  of  higher  .     (P) 

Baver  und  Co 1173 

Monoiodo  substitution  products  of  higher  .       (P) 

Bayer  und  Co 714 

of  the  oleic  series ;  New •     Ponzio    323 

Soluble  products  from  and  organic  colour  bases. 

(P)  Meister,  Lucius  und  Briining   768 

Fatty  compounds  ;  Preparation  of  easily  emulsified,  stable 

.     (P)  Ges.     z.     Verwerth.     der     Bolegs'chen 

Mineralole  u.  Kohlenwasserstoffe   767 

matters  ;  Extraction  of .     (P)  Ridgill 546 

matter  ;  Recovery  of  from  sewage  sludge.       (PI 

City  of  Bradford.  Garfield  and  Grossmann 86 

matter ;  Recovery    of  from    water.     (P)  Ges.    f. 

Abwasserklarung 382,  893r 

preparations  ;  Manufacture    of    emulsifiable  .     (P) 

Ges.z.  Verwerthung  der  Bolegs'chen  Wasserloslichen 

Mineralole    382 

substances  ;  Alcoholysis  of  .     Haller 1159 

substances  ;  Apparatus  for  extracting  by  carbon 

tetrachloride.     (P)  Bernard 188.  273r 

substances  ;  Easily  and  durably  emulsified .       (P) 

Wallbaum    996r 

substances;  Saponification  of  .     (P)  Haller 938 

Feathers  ;  Apparatus  for  dyeing,  cleaning,  and  washing  ■. 

(P)  Brossard 71r,  982 

Federated  Malay  States.    See  under  Malay  States. 

Feed-water  of  boilers  ;  Treatment  of  .     (P)  Clark 915 

Felt;  Fire-resisting  covering  of  .     (PI  (Kumpf) 8 

substance  for  industrial  purposes.     (P)  Ripert  82 

bats  ;  Waterproofing  soft  .     (P)  Maurel 68 

Waterproofing  .     (PI  McKerrow  and  others 982 

Fenchone  ;  Derivatives  and  constitution  of  .     Semmler  820 

Ferment ;  Composition  of  an  acetic  .     Aliare 861 

of  yeast  juice  ;  Alcoholic  .     Harden  and  Young  490, 1111 

Fermentable  liquids  ;  Apparatus  for  heating  of  cooling  ■ 

(P)  Soc.  Quelin  et  Perras 439 

matter  in  grain  ;  Determination  of  .     Boidin  and 

de  Lavallee    870 

products  from  grain  ;  Developing  the .    (P)  Kniesche  824 

Fermentation  ;  Acetic  acid  .     Buchner  and  Gaunt 999 

Alcoholic  .     Buchner  and  Meisenheimer 998 

Chemical  dynamics  of  alcoholic  by  yeast.     Slator.  227 

industries  ;  Position  of  British  .     Baker 552 

Influence  of  metals  on  lactic  acid  .     Richet 708 

Lactic  acid  .     Buchner  and  Meisenheimer   999 

by  mucor  javanicus.     Wehmer     192 

Obtaining  increased  puritv  in  alcoholic  in  which 

yeastisused.     (P)  Somlo  773 

process.     (PI  Vloeberghs    1061 

process  in  three  stages.     (P)  Board 386r 

process  in  relation  to  brewing.     (P)  Wittemann 386r 

of  sugar  without  enzymes.     Schade 1112 

Use  of  "  stone  square  "  veast  in  the  dropping  system 

of  .     Rogerson  899 

Fermentative     enzymes ;  Isolation     of  from     plants. 

Stoklasa  85 

Fermented    liquids  ;  Sulphitation    of  by    sulphurous 

acid.      (PI  Laborde 491 

liquors  ;  Sterilising  .     (P)  Mauvernay 949 

Fermenting  apparatus  for  worts,  beers,  stout,  &c.    (P)  Cross- 
man  and  Selg 193 

beer,  ale,  and  other  liquids.     (P)  The  Pfaudler  Co 603 

liquids  ;  Influence    of    metals    on  .      Nathan    and 

others     35 

vats.     (PI  House  1061 

vats  ;  Paraffining  of  .     Franzl 439 

vessels  of  cement.  ^Weber 330 
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Ferments;    lot! f  compressed  gases  on  .    F..4 945 

Manufacture  of .    (l'i  Johnson  and  Hare 947r 

Metallic .     Sahatler 717 

Ferric  chloride  ;  Redaction  o!    -  Randal] 388 

hydroxide    and     oxide;   l'seudiunorphs    of  after 

irg   T6J 

sulphate;  Formation    of   a bom  add   solutions. 

Komar    1 20 

Fauluyanogen  violet  :  Format!) (crystallised .    Hof- 

inaiiu  and  Amoldl     806 

Ferro-all.  vs  ;  Production  of  low-carbon .     (P)  Price...     818 

Vszroboron      Preparation   of  boron  sulphide  from  . 

Hoffmann 846 

taroehrom  sing .     (PI  Willson  Aluminium 

Co.,  Von  Eugelgen  and  Seward 80 

lVrr.rv.mM>  -  :   Deo  mposttti  ii  in  photograplUc  prlnU  toned 

i  re  233 

Mairitai  lure  of  alkali  .     (P)  Davis 697 

ractoreof  fromga-  1.1 928.  1044r 

Kanufacture  of from  gas-purifving  masses.      (P) 

Bdlowltach   1095 

Ptuocyanogen  compounds ;  Reduction  of  blue .    Kohn    695 

Ftxromagnetfc   alloys   of  non-magnetic    metals;    Hcusler's 

.     Haupt 318 

taromanganeae  anodes  to  caustic  potash  solution.     Wliite. .     991 

Preparation  of  carbon-free  .     Roberts  and  Wraight    539 

JYrromotybdenums  :  Properties  of  pure  .     Vigouroux. .     480 

Pure  .     Vigouroux 429 

Fenophosphoras ;  Manufacture  of  .     (P)  Gray 1050 

IVrr.-ilicn  made  in  electric  furnaces;  Phosphine  poisoning 

from  Lehnkcring  817 

Pi  rro-tnniBtens  :  Pure  .     Vigouroux 640 

Ferrous  chl.  'ride  and  sulphate :  Electro-deposition  of  iron  from 

solutions  of  .     Kyss  and  Bogomolny    993 

sulphate  :  Determination  of .    Mathewson  and  Calvin     912 

sulphate :       Electrolytic      production      of    from 

(P)  Reed 858 

sulphate  solutions  :  Preparing  and  feeding  .       (P) 

Wlxford   72 

Fertiliser  :  Manganese  as  a  .     Bertrand 83 

Nitrogenous  product  suitable  as  ■     (P)  Soc.  d'Elee- 

troehimie    1059 

Fertiliser-       (P)  CMsolm    647.  705r.  705r,  898r 

Dry      —   from  sugar  works  residues.     (P)  Lallemant..     997 

Insecticide  .     (PI  Jenkner  and  Pleyl   775r 

in  Japan    84 

Manufacture  of : 

I     Carlson     858,  1108r 

(P)  Crone  and   others 327,  1108r 

(P)  Hooton  and  Noble 599 

VScensusof 1162 

See  also  under  Manures 

Fertilising:   Distributing  septic  tank  effluents  for  .     (P) 

Harper    863 

Utilisation  of  insoluble  potash  minerals  for  .      (P) 

Plock  and  Mehner 898 

Fibres  ;     Apparatus   for   treating  with   liquids.     (P) 

Hansdorf    981 

artificial  ;    Manufacture  of from  cellulose  solutions. 

P    Friedrich    

artificial  :    Washing  and  drying .     (P)  Friedrich 

Behaviour  of  textile towards  metallic  salt  solutions. 

ns      

iiing  natural  for  paper  making.     (PI  Jouve 

from   broom  ;   Producing  textile  ■ .   (P)  Genin  and 

Colomb   

from    cellulose   cuprarumonium   solutions :     Production 

of .     (P)  Soc.  Anon,  la  Soie  Xouvelle 1041 

Chemical  functions  of  textile .     Vignon 1038 

from     cornstalks.     Ac.  :     Preparation    of    .      (P) 

Manns,  and  Food  and  Fibre  Products  Co 2S0 

from  cotton  seed  and  other  waste  :    Recovery  of  . 

P    Minck  and  Earth 16 

crud..  :     Determination  of   cellulose,   lignin,   and  cutin 

in  .     Konig  1069 

Decolorising    textile    .     (P)  Badische    Anilin    und 

1'abr 807.  1042r 

Indentifying  and   counting  various  in  a  mixed 

fabric      Lecomte      1215 

front    Madras    531 

Manufacture    of   cellulose   from    vegetable  .      (P) 

Mather  864 

Phenomena    attending    the    dyeing    of    animal    . 

i  and  Suida    472 

Philippine for  papermaking.     Richmond 863 

Preparation  of  vegetable  .     (P)  Summers    844 

Production   of  brown   shades   on  .     (P)  Badische 

Anilin  und  Soda  Fabrik     474r 

Production  of  red  shades  on .     (P)  Kalle  und  Co.     426 

from    reeds.    &c.  ;     Production    of    textile    .      1' 

De    Hatvany-Deutsch     372.     1144r 

Rendering  . less  inflammable.      (P)  CaUco  Printers' 

-     :.uion       15,15 

Solvent  for  separating  bast  .     (PI  C'olahan   177 

Sterilising to  prevent  anthrax.     (P)  IckringiU 1216 

See  also  Textiles 

Fibrous  agglomerates  ;  Vulcanised .  (P)  De  Caudemberg  1161r 

material ;    Apparatus  for  obtaining  from  waste 

products.     (PI  Knopf  and  others    310r 
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Fibrous — cont.' 

material  :    Blue  and  process  ol  dyeing  same.    (P) 

Ming     372r 

mal  I  l    if  waste  products  containing : 

i'    Kiii.pi  and   Bremer  BaomwoUwerke   217 

IP)    Knopl    ...I  ..tiers    310r 

materials:    w  ashing  and  rinsing  macldnc  for .     (P) 

Bernhardt      68r 

illuming  .     (l'i  Colahan 1116 

sui.-  apregnating    -  -to  prevent  putrefaction, 

rot,  and  fungus     (F    ffasselmann 638 

Filamentous  a  Washing  apparatus  for 

15r 

■n    for  nee    lamps.     (P) 

(ie.     Franc-     pour    1'  Exploitation     des     Precedes 

Thomson  B  62,  308r 

Connecting  incandescence with  supply  conductors. 

P    Kn/.l 103*r,  1086, 121  lr 

of  electric  Incandescence  lamps: 

(P)  Crawford    918 

.1 uts   Qasgluhllcht A.-Q 42lr 

i  renot     527r 

(P)  Gen    Electric  Co 803 

(P)  Just   and   others       257r,    843 

r    Zerning      »41.   918 

Electric  lamp  of  thorium.     (P)    General    Electric 

1139 

of  pure  graphite  for  lamps.     (P)  Cresta  1035 

Incandescence  : 

(P)  Canello     919.  976r 

(P)  Frankfurther    and    Kuhlmann    12,    583 

for   in. -an. lis. .nee    lamps: 

I'    lsiki      877 

(P)  Just    and    Hanaman    877,    976,    976 

(P)  Zirkou-Gliihlampwerk    Dr.  Hollefreund   und 

Co 74iS,    877 

for    incandescence     lamps  :      Apparatus     for      baking 

iridium  .     (P)  Gulcher  365 

Indestructible    for    lighting    and    heating.     (P) 

Mi.  baud  and  Delasson  271 

Manufacture    of    from    viscose.     (P)  Waite    and 

Pettit      426 

of  vanadium  carbide.     (P)  Cie.  Franc.  Exploitn.  Proc. 

Thomson-Houston        1212r 

Filling  material  ;    Production  of .      (P)  Solvay  Process 

Co 19r 

from  stones  from  mines  containing  combustible  matter 

(P)  Koppers      12 

Films ;     Elastic,    transparent    cellulose  .     (PI  Verein. 

Glanzstoff-Fabriken  A.-G 775 

Manufacture    of   from    casein    compounds.     (P) 

Thomas      "70 

Metallic  .     (P)  Edison 642,  643,  700r.  891r 

Preparation  of from  viscose.     (PI  Pessarer 691 

Producing   non-absorbent   .     (P)  Blaisdell    199 

Thin   .     (P)  Ker    1040,    1091r 

Filter: 

(P)  Gesner    362 

(P)  Goldman    and    Co 524,     682,     682 

(P)  Lieberich  8r 

(P)  Paul,  and  Goldman  and  Co 840r,   1136 

(P)  Stade     59r 


Beer 

(PI  Loew    999.    1113r 

(P)  Russell    1168 

Centrifugal  : 

(P)  Patterson    839 

(PI  Trent    7,  682r 

for  extracting  impurities  from  water.     <P)  Milne   167 

Parallel .     (P)  Kostalek     1032 

plate.     (P)  AUbright      304 


(PI  Ekenberg 462,  873r 

(Pi  HemmerUng      1032 

(P)  Pick        8 

IP i  Thurstensen.  and  Vogt  Machine  Co 257 

-press  for  collodion.     (P)  Lumiere  et  ses  flls  691 

-presses  for  separating  ore  tailings,  <xc.     (P)  Merrill  ..  431r 

Pulp .     (P)  Trent    -5"r 

Recuperative    .     (P)  Lamort    1081 

Rotary    .     (P)  Evans     581 

for  slimv  ores,  Ac.     (P)  Ridgway  989 

Suction " .     (P)  Argall    631 

Wine .     (P)  Dupeux.  Gibaud  et  Cie 131 

Filtering  apparatus: 

(P)  Clayton  Aniline  Co 463r 

(P)  Desrumaux        US 

(P)  Renshaw        112 

apparatus    for    use     in     brewing.     (P)    Jacobs     and 

Desenfans 861 

apparatus  for  fluids: 

(P)  Briscoe  774 

(P)  Gobbi      |02 

Apparatus  for with  exclusion  of  air.     (P)  Dinghnger  2a, 

apparatus  for  separating  stearine  from  fatty  acids  in 

sulpholeic  acid  solution.     (P)  lanza 1056r.  10o6 

drum  with  endless  filter  cloth.     (P)  Gnenther 683 

gases,  especially  producer  gas.     (P)  Apel  633,  686 

liquids.      F    McLean  and   Paterson       388r 

liquids  containing  line  coal.  &c  :    Apparatus  for  . 

(P)  Craig,  Craig  and  Craig     «3 

f2 
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Filtering — cont. 

liquids  under   pressure;   Device   for  .     (P)  Grosz, 

and  Ganz  und  Co 257 

rua  nines  foi                                          P    Hell  and  Hell  ....  904 

material.     (P)  Uffler  and  Weidle   362r 

Finishing  material  for  braids,  laces,  or  fabrics  of  horsehair 

or  artificial  silk-     (P)  Forest    1144 

soap.     (Pi  Agostlni     1160 

textile    goods.       (P)     Krais.     and     Bradford      Dyers' 

\~.  eiation   1144r 

Finmarken  :    Cod  liver  oil  production  of 044 

Fir  balsam  ;   U.S.  Customs  decision  on 326 

Fires  in  pyritoua  mines  :  Controlling  and  extinguishing  . 

Wright       182 

Firebrick    compound.     (P)  Gourley    638 

Manufacture  of .     (P)  Carr  and  Urwin    698 

Fire-clay  Roods;    Temperature  observations  during  burning 

of .     Hancock 615 

retort  and  brick.     (PI  Hegeler    848 

Fireproof  surfacing  composition,     il'    Crowlej    and    Payne  930 
Fireproollng     cotton     fibres.     Ac.     (P)    Calico       Printers' 

\- iation     15,   15 

solution  for  combustible  materials.     (P)  Fire-Beaistang 

Corporation       267r 

solution ;      Manufacture    of    from    garVanisers* 

waste.     (P)  Sanders    268 

Fire-resisting    covering    of   felt   for   heat    insulation.      (P) 

Kumpf       8 

Solution  for  rendering  combustible  mat.  rials .     (P) 

Baxter    182 

Firpene   chlorohydrochlorides.     Frankforter   and    Frary    ..  1107 
Fischer's  salt.     See  under  Potassium  cobaltinitrite. 

Fish  extract  :    Manufacture  of  oil-free .     (P)  Hagen  . .  492 

oils  ;   Set  under  Oils,  fatty. 

Fixation  ;  Theory  of .     Sheppard  and  Mees 654 

Flame ;    Bunsen   Allner    211 

temperature ;     Relation    of    to    calorific  power. 

Bain   and   Batten    505 

Flames  ;    Temperatures  of  non-luminous  coloured   by 

metal  salts.     Kurlbaum  and  Schulze 876 

Flashlight  composition.     (P)  Bayer  und  Co..  and  Eichengriin  234r 
powders : 

(P)  Bayer  und  Co 90 

(P)  Krebs        135.  714/ 

powder  ;  U.  S.  Customs  decision  on 135 

Flavouring  extracts  ;    Standards  for 651 

Flax  ;     Paper    pulp    from    .     (P)  Soc.    Anon.    Fabr. 

des  Pates  a  Papier  de  Lin  et  succ 950 

Flesh  ;  Phosphorus  content  of .     Emmett  and  Grindley  230 

Flotation  ;   Ore  separation  by .     (P)  Elmore     25 

Physics  of  ore .     Swinburne  and  Rudorf 74 

Flour  bleaching  apparatus.     (P)  Leperche  and  others       . .      36r 

Bleaching  wheat  .     Fleurent    194 

for    breadmaking.     (P)  Braunbeck     1000 

Detection  of  rice  in  wheat  .     Gastine  655 

Electric  purifier  for .     (P)  Lawson    231.  1113/ 

Electrical  treatment  of  (P)  Mitchell,  and   Alsop 

Process  Co 2  7s 

Examination  of  bleached  .     Shaw  651 

manufacture     ;     Production    of   distillers'    yeast   from 

products    of    and    materials    used    in    .     (P) 

Nycander    773 

-mill  explosions  and  dangerous  dusts.    Watson  Smith         54 

Rendering  more  suited  to  baking  purposes.     (P) 

Merelle    492 

Ropiness   in   — ■ — .     Watkins    350 

Treatment  of : 

(P)  Nordyke  and  Mannon  Co 554r 

(P)  Werner   279 

Treatment  of- with  gases.      (P)  Eybert  and  Eybert 

387r,  604r 

Flue    dust  ;    Sintering    comminuted    .      (P)    Davison, 

and  Amer.  Sintering  Co 221 

gases  ;    Estimating  and  recording  the  quality  of   . 

(P)  Burton,  and  Cambridge  Scientific  instrument 

Co 1210 

gases  ;    Portable  apparatus  for  analysis  of .  Wilson      91 

Flues  ;    Connecting  in  chemical  works,  and  chimney 

draughting.     Porter     1 

Fluids  ;    See  under  Liquids,  Gases,  &c. 

Fluorescence    and     constitution    of     organic    substances ; 

Relation      between .       Francesconi      and 

Bargellini       1088 

Theory  of  .     Woker  880 

Fluorides  ;  Production  of  ozone  by  electrolysis  of  alkali . 

Prideaux    185 

Fluorine  ;    Action  of on  chlorine.     Lebean 984 

in  foods  ;    Optical  method  of  detecting  .      Vine 

and    Derrien     499 

Flux  for  extracting  metals  from  ores.     (P)  Gutensohn    319,  851r 

for  treating  cast  iron,  &e.     (P)  Davies  1153 

Fluxes  ;  Dissolving  solid in  fluid  slag.     (P)  Timm     593r 

Foam  structure  of  matter.     Quincke      932 

Foamine  ;   U.S.  Customs  decision  on 129 
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Food  ;    Detection  of  fluorine  in  .     VUle  and  Derrien  ..  499 

extract    from    cornstalks.     (P)    Manns,    and    Food   and 

Fibre  Products  Co 774 

for  infants  and  invalids.     (P)  Soc.  Le  Lait     lOOOr.  1000 

Manufacture  of  animal .     (P)  Livingstone 36 

Preservation  of  .     (P)  Krause  and  Lenk      774 

Preserving  liquid  .     (PI  Soc.  Le  Lait  1000 

products  ;    Manufacture  of  : 

(PI  Bloom     862 

(P)  Braga      903r 

product  from  milk.     (P)  Hatmaker     132r 

products;   U.S.  standards  of  purity  for 1000.1229 

sterilisation  of  .     (P)  Budde    862 

Foods  :    Determination  of  sodium  sulphite  in .     Holley     862 

Formaldehyde  in  .     Perrier      1113 

Foodstuffs  ;    Drying  vegetable .     (P)  Ziindel-Donati  . .  862r 

Formaldehyde  ;     Action    of    on    tanning    materials. 

si  lasny  275 

compound.     IP)    Stephan      232r 

compound  containing  sulphur  ;    Preparation  of  a . 

(P)  Cassella  und  Co 217 

Condensation  of with  tannin  and  acid  amides.     (P) 

Voswinkel      443 

Determination  of  .     Russ  and  Larsen    713 

Determination  of in  formaldehyde  pastilles.       Rust     202 

disinfectant.     (PI  Chem.   Fabr.   Flick      1063 

in  foods  ;    Presence  of  .     Perrier    1113 

and  formamide  or  acetamide  :    Condensation  products 

from  .     (PI  Kalle  und  Co 283 

Formation  of  i-arabinoketose  from .     Euler 191 

Function  of in  the  caramelisation  of  sugar.     Trillat  191 

Influence  of on  various  yeast  species.     Hirsch  ....  277 

Production  of  gaseous ; 

(P)  Bayer  und  Co 1063 

(P)  Rouquier    555 

Production  of  sugar  from .     Euler    190 

Therapeutic  preparations  of .     (P)  Rosenberg  ....  1067 

Use  of as  a  brewery  disinfectant.     Schhegg 35 

Volumetric   determination    01  -    by    permanganate. 

Grossmann  and  Aufrecht       830 

Formaldehvde-hvdrosulphite  ;    Manufacture  of  : 

(P)  Badiache  Anilin  und  Soda  Fabrik..  15,  260,  692r 

(P)  Rohner    692 

Manufacture  of  zinc  .     (P)  Fourneaux  and  Metz 

217,  311,  311 

Formaldehvde-sulphoxvlates  ;    Manufacture  of  : 

'(P)  Chem.  Fabr.  von  Heyden 1091r,  1092 

(P)  Meister.  Lucius  und  Briining        980 

(P)  Rohner       692,  925r 

Formamide    and    formaldehyde  ;      Condensation    products 

from .     (P)  Kalle  und  Co 283 

Formates  ;    Manufacture  of  : 

(P)  Elektroch>m.  Werke  713r,  714 

(P)  Koepp  und  Co..  and  others      560r 

(PI  Nitritfabrik     908,  1116r 

Formic   acid ;     Determination   of   by   permanganate. 

Klein      1010 

Inhibitive  action  of on  fungi.     Henneberg    192 

Manufacture  of  concentrated : 

(P)  Hamel 39r 

(P)  Chem.  Fabr.  Griinau,  Landshoff.  und  Meyer 

1173,  1173r 

Titration  of with  alkaline  permanganate.     Rupp  . .  1070 

Volumetric   determination  of  by   permanganate. 

Grossmann  and  Aufrecht      830 

Formosa ;    Gold  mining  in  540 

France  ;  Alcohol  for  industrial  purposes  in .      Sidersky  35 

Alcohol  production  in  861 

Fuel  trade  of  306 

Manufacturing  tax  on  alcohol  in 193 

Pine  cultivation  and  turpentine  production  in  . .  547 

Trade  of  in  1905       1234 

Francke-Tina  process  for  reducing  silver  ores.     Fox 763 

French  West  Africa  ;    Rubber  industry  of 383 

Fruit  :    Drying containing  sugar.     (P)  Hatmaker    ....  3S7r 

juices  ;    Desulphurising  saccharine .     (P)  Barbet  . .  1229 

juices  ;   Detection  of  malic  aeid  in .     Kunz    92 

juices  ;   Determination  of  malic  and  other  acids  in . 

Mestrezat  870 

juices  ;    Preparation  of  beverages  free  from  or  poor  in 

alcohol  from  sterile  .     (P)  Brueuneke     85 

juices;    Sterilising  .     (Pi  Mauvernay      949 

Preservation  of  .     (PI  Sherman 774r 

Recovering  oil  from  oleaginous .     Tanquerel     ....  701 

syrups  or  extracts  ;    Preparation  of  concentrated  . 

(P)  Volz        332,  652r 

Fuchsin.     See  vnder  Triphenylmethane  dyestuffs. 

Fuel;  Agglomeration  of .     (P)  Tavernier  andOulman. .  365 

Artificial  : 

(P)  Engle  and  Cahill      876r 

(P)  Grayson      306 

(Pi  Int.  Patent  Fuel  Syndicate,  and  Shedlock  . .  1210 

1  l'i  Kuess       9l8r 

(P)  Leadbeater        918r,  919 

(P)  Stillesen         169,  747r 

Artificial from  garbage.    (P)  May,  and  Nat.  Garbage 

Fuel  Co 61 

Briquette  from  coal  mine  waste  or  dust  coal.     (P) 

Rouse  and  Conn      lOr 


IM>KX  OF  SUBJECTS. 


PAOB 
Fu.  I     eont. 

briquettes  :    Manufacture  of : 

P     i  ■    Maitri  10 

I-    Noll  and  Trainer      " 

Converting  chemical  energy  of into  kinetic  energy 

oi  ■  moving  Hold      (P    Vogl    »4 

Decomposition   ol   lolld  lually    increu 

r  ituree      Boi  ostein   

iitni;  moth i   ■  1082 

Liquid  tor   combustion   motors      (P)    Hecnequln 

and    laveliv         1084 

Manufacture  of  solid  IP)  B6rlln    874 

Partly   coking   wet    —         (PI    Oberbayerlscl      Coke 

werke       I"-  »17r 

Production  "i      —  from  peal  by  the  electric  current. 

P]   Bane)        

Production  "t  -  —  from  pot  ale  or  spent  wash.     IP 

II  and  othi  rs       604 

trad,  806 

Utilising  volal  l)<  I  sulphide  ores  as      -   -     (P) 

iley  and  others       641 

White  moss  as in  Sweden.     Palmberg    B02 

l-'nkugi  :   Colouring  principle  oi  the  Japanese  dyestuff . 

It..        119 

Fumes;    Neutralising  noxious in  blasting 

IP)  Walker     609 

iverj   of  valuable  constituents  from  furnace  . 

I-     Mow.r     808 

Fungi  ;    Asporogenic  budding  —   -  occurring  in  and  near 

breweries      Will  100 

Formation   of  sporulating   yeast-like   forms  of  . 

Vials  and   Pa<  ott<  I      277 

Inhlbitive   actioi  mic   acid   on    various   . 

Henneberg     192 

Lipolytic  ensymes  in  higher .    Zellner    595 

Fur;    Apparatus  for  the  "secretagc  "  and  dyeing  of  . 

P     Pi  ruin      1092 

Dyeing .    (P)  Act.-Gee   f.  Anilinfabr 982 

Manufacture  ol        -from  P)  Granville 897 

Treatment  of .    (P)  Klugmann       -   i 

Furfural:   Determination  of  • in  whiskey.      Tolman  and 

Trescol    1167 

Production  of  pyridine  dyestufts  from —       K,  nig   ..      63 
ice,  blast;    Balance-sheel  ol  the .     Richards....      !7r.) 

obstructions  ;    Cse  of  oxygen  in  n  moving  blast  . 

Schwari   480 

Slemens-Hartin ;  in  the Dealandes..     B18 

Furnas  - 

(P       Vllell     7,11 

Andrews   580 

PI   I  ■Air  and   Louvrier 

(Pi  Burger,     and     Fori    Wayne    Foundry    and 

Machine  Co 528 

[PI  Gibbons  and  others 580 

P    i  ane    ~r 

l'    Vi"      Viion    Proc,   Maslin-Theryc 462 

IP)  Suzuki  211r 

Application   ol   heal    in  .     (P)   Eldred,   and    Com- 
bustion Utilities  Co 525 

Annealing    — .     (P)     Incandescent     Heal     Co.,    and 

Smallwood  1049,    I081i 

Ascertaining    the    temperature    of    .     (P)    Budge- 

Whitworth,  Ltd.,  and  others    

for  baking  electrodi  s.      r    I  uau 4s. • 

Blast : 

P                                       Steel  Co .  and  Manna- 
berg  .•;!*.  Tcior.  934r 

I'    Heckscher 1049 

IP)  Kemp    270 

P    Kemp  and  Fireman  699r 

IP    U  ithi  '  sos     7s 

Blast-flame (P)  Eldred,  and  Combustion  Utilil 

,  s° • 

for  burning  ore  briquettes.     (P    Bergendal 1050r 

for  burning  pulverised  fuel  or  ores.     |P)  Bobeson  and 

Bettington  46 

Calcining : 

(?)   Edison  851  r 

I '     Howard  

tor    calcining    briquettes.     IP     Bergendal 126r 

Combusting  coal  mixtures  in  .     (P)  Hieienbausen      804 

consuming   rubbish.    &c.     IP!    Sell 1062 

'     i  sumlng  smoke  in  .     (Pi  Birck 633 

Continuous  hearing  .     (P>    Forter-Hiller    El 

auous  magnetic .     (P)  Shaw «4 

Controlling    gas    velocity    in    reverberatory .     (P) 

Eldred.  and  Combustion  Utilities  Co 

Controlling  the  temperature  of  fusion  .     (Pi    Pills     4*2 

Crucible- . 

IP)   Harvey    

(P)   11. ill-Ill. inn     7s.    l-.,,-     221r 

Cupola  .     (P)  Baillot    :J19r 

Detaching   deposits    from   walls   of   rotary . 

1.  liter  und  Ziegler 4S2r 

Drying  air  for  supplj  to  blast il'i  Hesketb  and 

V  illeox   23 

for  drying  and  carbonising  briquet!  Sachsische 

Hankies.   Quellmalz   und   Co 117 

S   -Inciting  .      |P     I  

I .',  ,  tri- : 

(P)  Betts 433,  s9-2r 
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Furnaces  .  Klcctrlc — eont. 

M 

003 

187r.    lM7r.  546 

I  mi I 4- 

l '     Hal                    544 

(P    Hewes  and   Boone    591 

(PI    Myers 28 

(P)  Ober,  and  Genera)   Electric  Co 271 

i  54 

(P)    rials. -hick 936,   992r.    1225r 

P)  i-rie.   and  others  271r 

r     i  

P]    i;.« ■! ill 1 1."    in  I  isei    1054,    1225r 

I'|    Cuilienliurg    

nyder *!7.  9'Jir,   1058 

Blectrometallurglque 54«r 

P     ton     

P     Waldo 1105 

Wingren   484 

Electric  induction  : 

RSchlingsche   lascn  und  Stahlwerk  1054 

il'i  Soc.    di  -    Proc.    '.in    pour    la    Metallurgle 

Blecl  Iqi  i     892 

for   high   frequency  currents, 

P)  Si  bni  i  lei  el  Cle  1054 

trie  for  treating  gases.     (P)  Pauline 

with  two  electrodes,  and  automatic  deflec- 

i  the  arc.     il'i   Limb  483 

-    for    iii.i '  P      Michaud         < 

and   Delasson 271 

Mine        -  for  making  steel.     IP)  Gin 787,993 

Electric  melting .    (P)  Hartensteln 54  4.  B93r 

trie   for   metallurgy.     (P)    Viel 828 

i  ii    trie for  mixing  steel.     (PI  Soc.  Electrometall. 

i  rai  ciise  485,  850r 

i  .     (Pi   Potter  and  Wcstinghouse     380 

Electric  ;    Protective  device  for  electrodes  of .     (PI 

1 1       1 1103 

Electric;    Refractory  .     (P)  Cornelius  and  Fehr. .  1105 

•  .     (P)  Bottom!,  >  and  Page!  222,  993r 

Electrii  of    protected    carbon.     (P) 

854 

Electric    rotary    .     (P)  Johnson 816 

ric    transformer    .     (PI  Frick 993r 

Electric  for  treating  gases      (P)    l'ctcrsson . .  593,  937r 

trie  vacuum : 

Arsem  854 

P    Potter  and  Westlnghouse  543 

Electrically  heated  shaft .     (P)  AUmanna  Svenska 

Elektriska  Aktiebolag 766 

for  extracting  zinc  from  its  ores.  (PI  Srhniidt  und  Desgraz  Ilia 

i. .is  for  charcoal  and  like  kilns.     (P)   Buchanan     306 

Gas-fired for  calcining  alumina  and  similar  products. 

(P)  Bro=s, 589 

Gas  generator  .    (P)  Bemelmans 1033 

Gas  producer  .     (P)  Hudson  and  Bugdei 841 

Gas  producing  or  ore  roasting  rotary .      (P)Sieurin      11 

Has  retort  : 

Backer 365 

(P)  Brown     l"s- 

(P)   Bueb 11 

|  lerval  747,  876r 

( P)  Pansy 466,  877 

: 

(PI  Frank    122 

(P)   Christ  and  Christ 885 

(P)  Krug    1220 

(Pi  Richardson  181 

i  985r,   1096r 

house  pot heated  by  gas.     (P)  Derval 590 

Glass-melting  : 

l'i   Gibbons  and  Masters  929 

(PI  Lecomte-Falleur  et  Cie 11*7 

Heating  .     (P)  Best      8 

for  heating  comminuted  material.     (P)   Kriebel..    581,  581 

Hot-blast- .       i  420 

Hydrocarbon  fuel  .     (Pi  Soc.  in  Partecip.  per  la 

i  i  imbustione  Liquids    1033 

Induction   for  continuous  fusion.     (P)   Hiorth..   1054 

Lining  for  electric  and  other  .     (PI   Hartenstein. 

and  Eleetro-Chemieal  and  Development  Co 544 

Matte-producing  .  y  934 

for  metallic   concentrations.     (P)   Internat.    Metal   Co.     4-2 

Metallurgical  : 

(P)  Benjamin    432,  8ol 

(PI  Farkas  and  de  Moya 990 

autb 699 

1  loyd  and  Thill    851 

I '  iberts  and  Slorchead    6*4 

[P]  Shear  934 

(P)  Soc.   Anon,   des   Gazogenes  sous  Fression.  .     M2 

Ore-reducing  •     (P)  Brown   481 

Ore-roasting  :  „      

P     Edwards     816,  lOaOr 

P     Ma  Ii.  rn      1050r 

P     Ridi  r  764 

P    Sanfllipi  o     542r 

Preserving  the  inner  walls  of  .     (Pi  Timm 21  \r 

for  producing  metals  from  ores.     |P>  Dawson 934 

Rabble  shafts  and  arms  for  roasting  (Pi  Legco     641 

at  Bediang  Lebong  ;    Manipulation  of  the  tilting . 

Tmscotl    1047 

Beduction  — .       (P)    Field    26 
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Furnaces — con/. 

Regenerative  : 

(P)  Bethlehem  Steel  Co K* 

(PI  Brown  

(P)  Korting 582 

Regenerative  gas  : 

(P)  Hatton    10 

(P)  Siemens BSSr 

Re-heating .    (P)  Hart   816 

Retort : 

(Pi  Brown,    and    Trov    Chemical    Manufg.    Co.  1212 

1'    Soc.  P.  de  Lachomette.  Villiers    et  Cie.    ..  115 

Reverberator?  .     (P)  Cummings    525 

reverberatorv  or  blast ;  Carrving  out  operations  in  . 

(P)  Schmidt  and  Desgraz    593 

Reverberatorv  for  producing  steel.     (P)     Defays  764r 

Roasting  : 

(P)  Chase 699 

(P)  Clawson 934 

(P)   Dewev,   and   Amer.   Zinc   and  Chem.   Co. . .  842 

(PI  Hoffmann,  and  United  Zinc  and  Chem.  Co.  184 

(PI   Kiepetko    221,  320,  320.  320,  764.  1050.  1050 

(PI  I.eggo 126,  591,  591r 

(P)  Marcv      126 

(P)  Sheridan,  and  Allis-Chalmers  Co 320 

Roasting   and    desulphurising   .     (P)  Howard. .. .  541r 

for  roasting,  drving,  or  desulphurising  ores,   Ac.     (P) 

Leggo.~ 120.  osilr.  591.  9:i4r 

for  roasting  limestone,  dolomite,  <fcc.  ;    Gas  .     (P) 

Schmatolla 2C.7 

Roasting  or  oxidising  .     (P)   Dewey,   and  Amer. 

Zinc  and  Chemical  Co 842 

Roasting  and  volatilising  .     (P)  Clawson 934 

Rotating for  treating  ores  and  combustibles.     (P) 

Ducco  890,  990 

for  separating  metals.     (P)  Leitch 699r 

Smelting  : 

(P)  Koch 1154 

(P)  McGahan 1154 

(P)  Uivard 764 

I'  Yencedora Mine  Equipment  Co.,  and  Partridge  --1 

Smelting,  crucible,  and  other  .     (P)  Incandescent 

Heat  Co.,  and  Smallwood 1049 

Smoke-consuming  : 

(P)  Fulton 915 

(P)  Schmidt 684 

(P)  Sichert 1139 

smokeless;    Practical  way  of  building  .     Foster..  404 

Solid  electrolyte  tube  .    Harker 545 

for  supplying  heated  air  or  gases.     (P)  Clark 387 

Tilting    .     (P)    Cromwell,    and    Garrett-Cromwell 

Eng.  Co 699 

Tilting   ore-roasting   .     (P)    Edwards 816 

for  utilising  special  gases.     (P)  Faucheux 462 

for  vertical  retorts.     (P)  Derval  747 

Zinc  .     (P)  Dor-Delattre      26,  185r,  378r 

Fusel  oil ;    Manufacture  of  : 

(P)  Ehrlich    999 

(P)  Mislin  and  Lewin  604r 

(P)  Sultan  and  Stern    1000 

Production  of in'fermentations  with  sterilised  yeast 

preparations.     Pringsheim    1167 

Fuses;      Aluminium    .     Schwartz  and  James 79 

Composition  for  .     (P)  Unge    40r 

Zinc  .     Schwartz  and  James    79 

Fusing  materials  by  electricity  : 

(P)  Brindley    1156r 

(P)  Roessler  Hasslacher  Chemical  Co 1053 


Galena  ;  Treatment  of .     (P)  Kingsley 889 

Gallaceteln.     See  wider  Pyrone  dyestuffs. 

Gallacetophenone  ;  Condensation  derivatives  of .     Rupe 

and  Veit 408 

Gallic  acid  ;  Absorption  of  by  organic  colloids.    Dreaper 

and  Wilson 515 

Barium  and  calcium  salts  of  .     Procter  and  Bennett    251 

Gallocyanine  dyestnffs  :     Blue,  1900  ;    Fixing : 

Favre 690 

Alliston <,.ti 

Condensation    of    with    aminosulphonic    acids. 

Grandmougiu 034 

Fixing .     Alliston    691 

Modern  Violet ;    Fixing : 

Favre   B90 

Alliston t>91 

Galvanisers'     waste     products ;    Treatment    of   .     (P) 

Sanders 26S 

Galvanising   metals   electrolytically.     (P)  Amer.   Steel  and 

Wire  Co.,  and  Meaker SO 

G.ilvanoplastic    deposit!  ;  Separation    of  from    metal 

matrices.    (P)  Albert  and  Wcsel 80 

Gambier  trade  of  India 1103 

Garbage:  Fuel  from  .  (!')  May,  and  National  Garbs 

Fuel    Co r.  t 

Reducing  .    (P)  Kdson  919,  949 
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Gas,  Air- ;  Apparatus  for  producing .     (P)  Robert . .  529 

Air- ;  Carburetter    for   producing .     (P)  Soc.     Le 

Radiogaz    804 

Air- ;  Accelerating  combustion  of  mixtures  of 

(P)  Gasmotoren  Fabrik  Deutz      11 

and  air ;  Apparatus  for  supplying  a  uniform  mixture  of 

.     (P)  Arundel  and  Higginson 753 

and  air  ;  Explosion  of  coal  .     Hopkinson    526 

and  air  mixture ;  Production  of  for  lighting.     (P) 

Soc.  par  Actions  pour  l'Eclairage  Selas 919 

Air- ;  Manufacture  of  uniform  .     (P)  Sperk 1212 

analysis  apparatus  : 

(P)  Allgem.  Feuertechn.  Ges 136 

(P)  Baver 1120,1175r 

(P)  Hartung    561 

(P)  Morehead    828 

(P)  Schlatter  and  Deutsch 285r 

(P)  Sodeau,  and  Brady  and  Martin,  Ltd 954 

analysis  apparattis  ;  Automatic  : 

(P)  Monopol    Betriebskontrol-Apparate  394.  529,  778 

(P)  Schatz 610r,  715r,  828r 

analysis  ;    Incandescent    mantle    as    catalyst    in  , 

Mason  and  Wilson    9 

analysis;  Sodium  hydrosulphite  in  .     Franzen  . . . .  715 

Apparatus  for  extracting  tar  from  .     (P)  Holmes 

and  Cameron   633 

Apparatus  for  producing  power : 

(PI  Hertzig  and  Saurer    877r 

(P)  Tait,  and  Combustion  Utilities  Co 170 

apparatus ;  Suction  .     (P)  Griffin    582 

calorimeter  : 

Boys  234 

(P)  Doherty 633,  842r,  920r 

(P)  Sargent 421 

(P)  Stokes,  and  Stewart  aud  Co 953 

calorimeter;  Recording  : 

Bain  and  Batt  en   505 

(P)  Beasley   364 

Carburetting  .     (P)   Danucrt 877 

cleaning.     Westgarth 746 

cleaning  machine.     (P)  Nordensson  and  Laird 528 

compressed  ;  Producing  for  use  as  motive  force. 

(P)  Elten 11 

Continuous  production  of  mixed  .     (P)  Horn 1212 

Cyanogen  in  coal  .     Samtleben    306 

engine  exhaust  gases  ;    Resistance  of  metals  to  corrosion 

by .     Pintsch   802 

engines  ;  Application  of  large  in  German  iron  and 

steel  industries.     Reinhardt   761 

engines  built  in  Great  Britain.     Westgarth 746 

engines  ;  Utilisation  of  waste  heat  of  marine  for 

producing  steam.     (P)  Capitaine 364 

Extracting  tar,  ammonia,  and  water  from  .       (P) 

Feld      529,  919r 

fires  ;  Refractory  bodies  for  .     (P)  Delage 746 

furnace : 

(P)  Koppers    468r 

(P)  Ladd    1084 

furnace  ;  Regenerative  .     (P)   Siemens 633r 

Furnaces  or  retorts  for  making  .     (P)  Rummens...  306r 

generating  apparatus  : 

(P)  Eldred,  Ellis,  and  Combustion  Utilities  Co.   . .  213 

(P)  Lowe  528 

(P)  Reid    841r 

(P)  Shaw  and  Rhody  918 

Generating  combustible from  carbonaceous  liquids. 

(P)  Cotton 1034r 

generating  furnace.     (P)  Buzzell 685 

generating  kilns.     (P)  Sieurin    306r 

generating  machine.     (P)  Monroe,  and  General  Patent 

Promoting  Co 527 

Generation  of .    (P)  Ellis,  and  Combustion  Utilities 

Co 308 

Generation  of  power  .     (P)  Boyd  and  McKay 1033 

generator  : 

(P)  Bormann    421 

(P)  Cothran,  and  Chicago  Title  and  Trust  Co 1084 

(P)  TJeschamps .' 170 

(P)  Goehtz    747 

(P)  Jones 633 

(P)  Kynoch,  Ltd 685r 

(P)  Parsons  234 

(P)  Marconuet    841 

(P)  Maschinenfabr.      und      Muhlenbauanst.      G. 

I.uther    633r 

( P)  Radcliffe  S65r 

( Pi  Towns    865f 

generator  with  automatic  ash  outlet.  (P)  Von  Kerpely  . .  583 

Generator  for from  closed  vessels.  (P)  Desouches    583,583 

generator  ;  Combination  of  a  poor-  with  a  steam 

generator.     (P)  Guiot 920 

generator  in    direct  connection  with  a   burner.       (PI 

Koester    30S 

generator  using  small  or  dust-i  <  il  : 

il'i  Verein.  Vnthracitwerke   116 

(  V)  Wesselsky 168 

generator  furnaces.     (PI  Bemclmans    1033 

Generator  for  at  high  temperature  and  pressure. 

OP)  Castelnau    10S4 

from  generators ;  Means  for  indicating  the  quality  of . 

(P)  Diirr  and  Hudler  212 

Generators  lor  mixed .     (Pi  BihrFrr^re?   110 

generator^:   Producer                 (P)   Uutchins  and  Wilkie  974 

Hydrocyanic  acid  and  ammonia  from .     IP)  Feld..  lOr 
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go 


Glt-crmt. 

ulng  yield  <>l 


—  In  gasworks,  and  revivifying 


the  purifying  materials.    (PI  Blano and Caton 1211 

liquor;  Distilling  apparatus  for .    (Pi  Francke...  4U:i 

liquor;   Extracting  ammonia  from .  (P)  FlUunger. .  977 

-maker  for  heavy  olli.    (P)  Bveno 109 

■making  apparatus  : 

i1    Bell   m 

l  ohen    842 

F     l  485,   486,   405,  528,  582,  1034 

Making  and  burning  fuel .    (P)  Griffin   421 

■making  old  .  i  omposltlon  and  valuation  of ■  Boss 

and  Leather  910 

•making  plan)  .  Collecting  pitch  from  hydraulic  malm 

of .    (P)  Deuts  Continental  Oaa-Ga 304 

Manufacture  ol       —  : 

IP     mi  n  and  l-'.llis     

r     Lrmstrong      840 

P    I  one  II        842,  I211f 

I  Pi   Dannerl  and  Hutmachcr   5*2r 

IP)   ii. ut.    Bauki  920 

i'    Blworthy        -' 

(P)  Qerdes,  and  amer   Suction  Gaa  Producer  Co  842 

P    i  ang  and  othen      108  I 

IP]    Logan       1083,  1083 

(P      I  owe 422.   62s.    ... 

r    Sabatler      1084 

IP)  Shadbolt      917 

r    Shadbolt  and  TuUy     974 

P     ^mitll      465.   405.   10*:      1083 

IP     hilly    B41 

IP)  Young  and  Glover      103S 

Uannfacture  of       —  from  carbonaceous  materials.     (P) 

Wilton     527 

Manufacture  of  coal (P)  Buaae   

Manufacture    ol    "'.il    ^is    and    producer    .    (P) 

Parry  and   Pillinger     803 

Manufacture  of  combustible  -  (P    Blackmore  528 

Manufacture  "i  combustible  free  fr tar.    (Pi 

Bauke-Gas  Ges 842 

cture     ol     by     distilling     carbonaceous 

in  i-   ri  >ls       P)    larts      468r 

Manufacture    "i    Illuminating  : 

I  lama  and  others     1 139,   1139 

(P)   Bilflnger.  and  Columbia   Engineering  Works      S42 
Manufacture    ol     —    for    Illuminating  and   heating 
purpos  - 

i-     lint  and  Baron    307 

1 1' i   Elworthy  and  Williamson  627 

Manufacture    of    lighting    from    coal    dust.     (P) 

Pistorius     803 

Manufacture    of    permanent    from    oils.     IP) 

Dibdin  and  Woltereck    1139 

from  mineral  spring  water;  Fractionation  of  rare . 

Mourcu  and   Bnpiard     1233 

mixtures  :     Producing   combustible .     (Pi   Harding 

170.   258r.   684r 

mixtures  ;    Production  of  ■  for  turbines  and  similar 

engines       PI  Greenwood  and  Anderson 841 

Naphthalene      trap       for       removing      naphthalene 

from  mal  .       (PI  Cie.  Paris.  d'Eclairage  ft   de 

Chauffage  par  le  Gaz     11 

Non-oxidising  protective  for  use  with  petroleum, 

,vc     (P)    Martini   and  Hiinekf      363,  974r 

Oil- ;  Apparatus  for  producing .     (P)     Reid      ....      116 

from   petroleum   spirit.   Ac        Apparatus  for  producing 

.     (P)  Green  and  Micville   876,  1033 

plant         I'      kpple     61 

plants;    Producer .     (P)  Tangyes.  Ltd..  and  Pitt . .     974 

Preparation    ol    compressed   for   power   purposes. 

(PI  Assmann     169r 

Producer-  ;    Apparatus    for   making  .      tP)  Adams 

and  others      I 

Producer-;    Manufacture  of  .     (P)  Ellis   212r 

producer  : 

[P]   Adam      748 

(Pi  Bowman  and  Southworth 212 

(P    Bowmer 1033 

Bradley   62 

i  Pi  Campion  and  Wyant       919 

I'    Cerasoli    364r 

land's    Graving    Dock  and    Slipway   Co., 

and  Roxburgh 1198 

P    '  ombustion      Utilities      Co.,      and      Ellis 

21o.   307,  364 

P)  Combustion  Utilities  Co.,  and  Eldred 

P    I  one,  and  Cone  Gas  Machine  Co 91s.  ..].. 

!•     I  Ilis      307 

r    Foster  and  Greener     747 

[P    Gerdes,  and  Amer.  Suction  (las  Producer  Co.  685 

I «      1"    I 

i  P)  ( Iraupe    61 

(PI  Guignard     685 

P    Hartman     

P    Etilpn  cht.  and  Amer.  Suction  Gas  Producer  I 

il'i  Hobart,  and  Fairbanks, Morse  and  Co 465 

P)  Hurlebuaeb     74s 

IP)  Hughes    918 

,    iP    Hutchins     527 

r    II  ;e  liins  and  Wilkie       1138 

(P    Korting   62 

IP)  Krenti    170 

I       1  ;,nc          307.  421 

[P]   1  orin   920 
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Gaa  producer — con<. 

i'    tfaschlnenfabr.    and    Munlenbauamtalt    <;. 

i      ler    404 

P    Morgan    628 

P)    Hash     f77r 

P  fteuli  aux    804 

P  Bandner,  and  Amer.  Suction  Gas  Producer  Co.  685 

P  Seyfarth  und  Sohn      841 

(P)  Sheaffer  and  Skinner      us 

IP)  Swindell      308 

(PI  Tangyes,  Ltd.,  and  Itobson  S07 

( Pi  Trump     527 

IP)  \  larme      976 

il'i    w  Itaon     032 

producers;       Automatically     sustaining     the     suction 

Influence  in  suction .    (P)  Xhwalte 464 

producer;    I  arhurcttiug .     (P)  Lazier     1140 

producer  tor  coal  slack        I'    \!;i-chinenfabr.  u.    Muhlen- 

bauanstalt.     <>     I.  other       877 

producer  with  downward  combustion.    (P)  David 466 

producers;    Feeding  and  smoothing  fuel   in  .     (P) 

v\ .  bbi  Isky  684r 

producer  furnaces      [P]  Hudson  and  Sugden     841 

producer  for  heavy  oils.    (Pi  ltriest    529 

prodm.r,  Hydroxydric .     (P)  Bardot     804 

producer  plants  :    Suction  .     (P)  Goskar  and  Burn    632 

producers  ;  Maintaining  the  heal  in .    (P)  Capltalne  I083r 

producer  for  poor  gas.     (P)  Fornas     920 

producers;    Power  .     (Pi  Miillcr      803 

producers  ;  Prevention  of  clinker  formation  in .    (Pi 

Sheaffer  and  Skinner       115 

producer  plant ;   suction .    (P)  Whitfield 307 

producers  ;     Process  of  working  .     (P)  Eldred  and 

Combustion  Utilities  Co 307 

producers  ;  Regulating  temperature  of  combustion  in ; 

(P)  Doherty    I033r 

(PI  Doherty,  and  Combustion  Utilities  Co 877 

producers  ;    Suction  : 

IP)   Anderson,  and  Kvnoch,  Ltd 303 

IP)    P.. oikc         U74r.   974r 

tPl  Hermann      421.   Hi82r 

(PI  Bechevot    1211 

(P)  Bowmer      747 

P     i  ro-ta  and   Morton       114 

(P)   lieuts.  Bauke-Gas  ties 920 

(P)  Fielding       421 

(P)  Higgins,  and  Amer.  Suction  Gas  Producer  Co.  685 

(P)  Hulet       1084 

producers  ;    Suction for  bituminous  and  small  fuel. 

Diegel      683 

producer   for   treating   all   kinds   of   combustibles.     (P) 

Sepulchre  583 

Producing  .     (P)  Eldred,  and  Combustion  Utilities 

Co 582 

producing  apparatus  : 

(PI  Bueb    633r 

(P)  Ellis     307 

(PI  Fourness      918 

(P)  Marconnet      258r 

(P)  Smith 1083 

producing  and   consuming  apparatus.     (P)    Ellis,    and 

Combustion  Utilities  Co 258,  432,  633 

Producing    or    enriching    coal   .     (P)    Hooton   and 

Noble      582 

producing  furnace  ;   Rotary .     (P)  Sieurin 11 

producing  plant.     (P)  Hills  364 

producing  plant  ;    Suction .     (P)  Grice    974 

Production  of   carburetted  generator-  .     (PI    Hut- 
macher         114 

purifier  : 

(P)  Cutler 169 

P]  Jones  and  Weilman     465 

( P)  Kiesselbach     529 

(P)  Lowe  258,   465 

(PI  McNelly   10 

purifiers;    Grids  for .     (P)  Morris     421 

purifiers  ;     Revivifying    spent    oxide    from    .     (P) 

Browne       421 

purifying  apparatus  : 

IPi  Drees      212,  877r 

(Pi  Elsenhans       582r 

(P)  Gow  and  Westinghouse       528 

(P)  Redman      842r 

(P)  Seheibe    920 

(P)  Seager,  and  Amer.  Suction  Gas  Producer  Co.     842 
purifying  masses  ;    Manufacture  of  ferroevanides  from 

.     (P)  Bellowitsch    1095 

purifying  materials  ;    Extraction  of  sulphur  from  . 

(P)  Becigncul       884r.  1034r,  1096r 

Recovery  of  ammonia  from .     (P)  Duff     52yr 

Recovery   ol   power  in  lime  burning.     (P)   Chalk 

Power  Gas  Synd.,  and  Stoneham     182 

Removal  of  naphthalene  from  coal : 

Colman  60 

White  and  Barnes    1082 

White  and  Clary      59 

Young     60 

Removing     sulphuretted     hydrogen     from     .     (P) 

Burschell     976,  1082r 

retort  : 

(PI  Jerratsch        919.  974r 

(P)  Timmis  and  Jones       1211 

retort  furnace 

(P)  Backer     Mi 
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Gas  retort  furnace — cont. 

I-    Brown     1082 

r    Bueb   n 

Demi     747 

Paray       •!<■'•    B77 

retorts  ;    Furnace  tor  vertical .     ( P)  Bueb 11 

retort  :    Introducing  steam  or  gas  into  a  : 

486,  »74r 

IP    Stettiner    Cbamotte-Fabrik    466 

retorts  of  refractory  clay.     (P)  Jenatseh 919 

retort  settings  .in. I  regenerator  furnaces.    (Pi  Sorting  . .  582 

Revolving  kiln  for  generating .     (P)  Sieurin 633r 

from   rocks,  4c  .  Extraction   of  .     iP)  Seigle  and 

Seigle    919 

testing  burner      [P]  i  arpenter 199 

treating  towers ;  Packing  material  for .     (Pi  Hurl- 
butt     75S 

Vertical  retorts  for  making  coal  .     (Pi  Hasse 258 

Vessels  for  containing  under  pressure.     (P)  Boas 

and  others    633 

washer  : 

(Pi  Cie.  pour  la  Fabr.  des  Compt.  et  Mat)  d'Usines 

a  Gaz    365 

Lowe      25$,  42i.  528 

washing  apparatus  : 

(PI  Cie   Fabr.   Comptenm    et    Material  d'Usines 

a  Gaz    11 

(P)  Feld 466 

Washing  containing  smoke  and  dust.     (P)  Kest- 

ner 464,  975r 

Washing for  removing  hydrogen  sulphide.    (Pi   Ott  843 

washing     and     separating     apparatus.     (P)  Kirkham, 

Hulett  and  Chandler,  Ltd.,  and  Hersey 365r 

Water- :  Carburetted in  the  Bunsen  burner.  Chika- 

sluge      155 

Water-  ;  Continuous  production  of .     (P)  Horn    . .  1212 

Water-  ;  Device  i'>r  introducing to  coal-gas  retorts- 

(P)  Goldschmid 308 

Water-;  Generator  for .     (P,  Bueb 212 

Water-  ;      Manufacture    of    .      (P)    Terneden    and 

Muller  919 

Water-  ;  Memorandum  as  to  use  of  in  factories  .  .  .  604 

Water-;  Production  of  carburetted .  (P)  Hutmaclur  114 

Water-:  Removal  of  tar  from  .     Earnshaw    917 

Water-,  Use  of  tar  in  making  .     Waring    745 

Gaseous  medium  for  carrying  the  vapours  of  volatile  com- 
bustible liquids  ;  Xon-oxidising .     (P)  Martini 

and  Huneke 308 

mixture ;  Apparatus  for  determining  the  proportions  of 

a  .     (P)  De  Bruyn 308 

mixture  containing  hydrogen  and  methane ;  Manufacture 

of  a .     (P)  Sabatier    975 

mixture  for  extinguishing  fire,  killing  insects,  &c. ;  Appara- 
tus I.  r  producing  and  distributing  a .    (P)  Marot     605 

mixture  ;  Production  of  a  combustible  .    (Pj  Hard- 
ing         17U,  684r 

mixtures  ;  Separating  apparatus  for  : 

(P)  Farcot 211 

(P)   Mam        811,   976r 

mixtures  ;  Testing  .     (Pi  Haber 954r 

substances  :  Effecting  reactions  between by  electric 

arcs.     (P)  Badische  Aniiin  und  Soda  Fabrik 186r 

Gases  ;  Ammonium  nitrate  from  distillation .    (P)  Feld     92S 

Analysis  of  nearly  pure  .     Stock  and  Nielsen 1120 

Apparatus  for  detecting  light  in  mines,  Ac.     (P) 

Mel  utcheon    954 

Apparatus  for  electrically  treating  .      (P)  Wood- 
Smith 27 

Apparatus   lor   making  and   mixing .     (P)  Loomis 

and  Pettibone   1034r 

Apparatus  for  obtaining  reciprocal  action  between  

and  liquids.     (P)  Feld     468 

Apparatus  for  purifying  .     (Pi  Clark  632 

Apparatus  for  purifying  and  reheating  furnace  .    ( P) 

Lamond   1083 

Apparatus   for   separating  from    mixtures.        [P] 

Pictet   115r 

Apparatus  for  subjecting to  the  action  of  liquids. 

(P)    Feld     466.  838r,  877r 

Apparatus  for  subjecting to  high-tension  discharges. 

(P)  Lovejoy,  and  Atmospheric  Products  Co 936 

Blastfurnace  during  "  scaffolds."     Krayuik 76 

Centrifugal  apparatus  for  treating  :     (P)  Theisen..      02r 

Centrifugal  purifying  apparatus  for  .     (P)  Kestner 

and  Liversedge    61 

Cleaning  apparatus  for  manufactured  .    (P)  Lowe..      10 

Cleansing   .     (P)  Potter 684,  1084r 

Compressing  : 

[Pi  Meyersberg     

(P)  Windhausen  

Device  for  producing                                  Hongenasl  1212 

from  distilling  or  gasifying  fuel;  Treatment  of  .     (P) 

Koppers    801 

Effecting  chemical  action   in  .       P)    I         -v.   an. I 

Atmospheric  Products  ><• 938,  036,  936 

Effecting     combination     "i .     EP]  Lovejoy,     and 

Atmospheric  Products  I   i  936 

Klectric  furnace  for  treating  .     d'j  Petersson.  .593,  937r 

Electric  treatment  ol  'I';  Bridge 1053,  1053 

Estimating   and    recording    the    quality    of .     iP) 

Burton,  and  Cambridgi  Scientiflo  Instrument  I     ...  1210 
evolved  in  charging  vertical  '.'as  retorts;  Leadii 

.     (P)  Dessauer  Vertikal-Ofen  Ges 1212 
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Gases — ronl. 

explosive  and  other  ;  Detection    of  .     (P)  Hauger 

and  Peseheux    1034 

Extraction    of    ammonia    from    distillation  .     (P) 

Brunck    13,  62r,  759r 

Ferrocyanides  from  distillation  .     (P)  Feld 928 

Filtering (P)  Apel     633,686 

Freeing  from  dust,  Ac.     (Pi  Kestuer 464 

Generating   combustible  .     (P)  Williams 841 

Hydrocyanic  acid  in  furnace  .     Jurisch 463 

Measuring  flow  of  .     (P)  Monkhouse  and  Burstall. .  1135 

Mixing  with  liquids.     (P)  Meyersberg 1209 

Optical  analysis  of  industrial  .     Haber 802 

Portable  apparatus  for  analysing  flue  .     Wilson....  91 

Portable  storage  vessels  for  liquefied  (P)  Hev- 

landt 213 

under  pressure  ;  Apparatus  for  producing for  power 

purposes.     (P)  Weber  1138 

Purification  of  .     (P)  Elsenhans   466.  103  tr 

Purification    of  from   arsenic.      (P)  Verein  Chem. 

Fabr.  in  Mannheim 1219 

Purification  of  blast-furnace,  producer,  and  like .  IP) 

Xeilson  115 

Purification  of  coal  .     (P)  Wilton 747 

Purifying  and  cooling  blast-furnace for  use  in  gas 

engines.     (P)  Blast  Furnace  Power  Synd,  Ltd 1102 

Purification  of  furnace .     (P)  Schwarz    lOr 

Purifying,  humidifying,  and  cooling .  (P)  Shillington 

and  Hanna    419,  1209 

Recovery  of  ammonia  from  coke-oven  .     (P)  Heine- 

mann    1212 

Recovery  of  by-products,  especially  ammonia,  from  dis- 
tillation   .     (P)  Koppers  63 

Reheater  for  furnace  .     (P)  Howard    19 

Resistance  of  metals  to  corrosion  by  gas-engine  exhaust 

.     Pintsch    802 

Separation  of  : 

(P)  Capron    583 

(P)  Humphrey    1146 

Separation  of  dust  from  .     (P)  Thwaite 464 

Storage   vessels   for   liquid  .     (P)  Von   Orth,   and 

Deuts.  Schiffs  Feuerldschges 919r 

•  Treating  with    liquids.     (P)  Elsenhans 466,  1034r 

Treating  and  utilising .     (P)  Schniewind,  and  United 

(  i  ike  and  Gas  Co 582 

Treatment  of  for  gas  turbines.     (P)  Wilson 582 

Washing  and  purifying  coal  and  other  .     (P)  Ott..  364r 

Gasifying  hydrocarbons ;  Pressure-raising  apparatus  for  . 

(P)  GiUie      10 

liquid  combustibles.     (P)  Heinrichsdortf 920 

raw  combustibles.     (P)  Hoering  and  Wielandt 974 

Gassing  machine  for  silk  and  other  threads.     (P)  Mann     635,  636r 
machines   for    yarn   or  thread  ;  Apparatus  for  supply- 
in-  a  uniform  mixture  of  gas  and  air  for  .     (P) 

Arundel  and  Higginson 753 

yarn  ;  Machine  for  .     (P)  Villain  425 

Gelatin  ;  Action    of   alums  and    aluminium    salts    on  . 

Lumiere   770 

bichromated  ;  Composition  of  rendered  insoluble 

in  darkness.     Lumiere  and  Seyewetz 129 

from  bones  ;  Manufacture  of  .     (P)  Hilbert  1059r,   1162r 

with  dull  surface  ;  Manufacture  of  .     (P)  Lecocq..  941 

-dynamites  ;  Analysis  of  .     Stillman  and  Austin   . .  656 

emulsion  papers  ;  Manufacture  of  sensitised  .     (P) 

Robicsek    496r 

Grading  and  use  of  .     Alexander 158 

iridescent:  Rendering  .     (P)  Lecocq    941 

objects;   Hardening  .     (Pi  Rumpel  59b 

rendered  insoluble  by  formaldehyde.  Lumiere  aud  Seye- 

Mctz    105$ 

Rendering insoluble    by    oxidation    products    of 

phenols.     Lumiere  and  Seyewetz 704 

Rendering  more  resistant  to  moisture  and  heat. 

(P)  Ohr  and  Schlegel    897 

Sensitising  for  photographic  purposes.      (P)  Act.- 

Ges.  f.  Anilinfabr 39r 

Tanning  of  during  development.     Lumiere 496 

Gelatinohromide ;  Action  of  alkali  bromides  in .  Homolka  777 

Gelatinous  alkaline  earth    salts  ;  Inoiganic  .     Neuberg 

and  Xeimann : 926 

*     substances:  Determination  of  by  means  of  acetone. 

Bordas  and  Touplain   710 

General  meeting  ;  Proceedings  of  the  extraordinary  343 

Proceedings  of  the  twenty-fifth  annual  659 

Generator  for  gases,  vapours  or  liquids.     (P)  Desouches.583,  583 

for  mixed  gas.     iPi   l'.ihr  Frtres 1  lti 

S  i    "' ndet    Gas  gi  a<  raters,  &c. 

German  chemical  industry 1178,  1235 

chemical  trade  compared  with  English.     Conroy 101  f 

Customs  Union  ;  Trade  in  the  in  1905   772 

Research    institute   for  Leather  Industries;  Report  of 

.     Paessler  1S9 

i  iermany  :  Dyestuff  trade  of  S6S 

Growth  of  sugar-beet  in  during  1905.     Hollrung..  599 

Malting    industry    of  27s 

Mineral  production  of  %. . .  377 

National  chemical  laboratory  for  ■ 2  '$ 

Sugar  production  of  328, 

Trade  of  396,   71s 

Germination  of  seeds.     Effront     34 
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Gliding   metal   objects   bj    simple   Immersion       r    Well  900 
n  of  nit ra- vi. >u  i   rayi   bj               Newton 

I    Bull     777 

\ ppai  ttus  foi   draw Lng  : 

■  tomb  i  -      127 

i"    i  alburn    and    w  aahburn    008 

Apparatus  for  fixing  the  colours  on  .    IP)  Stanley 

122 
Apparatus  foi  pro  tuclng  sh  '  I      — : 

i  P]   i  oun  aull    086 

[PI   Hitchcock    and    Brown    1048 

(PJ   Keighley     589 

articles;    Staining               [PJ   Kessler   BIS 

■ii  oa  I I  for  anal]  sis      Hindi  n   

Device  for  mixing  and   I  e  lin  ■   Ingi  dlente  rot  m  ikii 

.     (P)   Brookfleld      54fl 

Drawing  sheet              '  PI  Colburn  and  others »89i 

Blectrlcallj   conducting Phillips   1220 

Finely  comminuUng   Huacovj               (P)  Dobler   ....  LSI 
furnaoe : 

P    Prank  122 

[p]  Qhrlfll   and   Qhrlst    B85 

P     Krug 1220 

P    EUchardson     18] 

P    Mmylutf     985i 

furnace  ;    Combined  .    (P)  Chambers   I006r 

Hermetically  sealing  wire  "r  metallic  conductors  Into 

.     [P)   Bastlan  and  Calvert    L166 

■house  pol  furnaces  heated  b;    gas.     (P)   Derval 590 

Indu&trj    ol    Bavaria    219 

Industry   ol  the   I  tilted  States  929 

Kiln    for    fixing    the    i  olours    on (Pj  Thornton 

and    others    1045 

ol  lov   resistivity.     Phillips    848 

Manufacture   oi : 

<P>   Chambers    nus 

P    Wadsworth      318 

Manufacture  of  permanent   pigments   Erom  —  — .    (PJ 

it   and   Mastin    325 

Manufacture  of    silica ■.     (P]    Bottomley,    Hutton, 

and    Paget     219r 

Manufacture    of    white    in    tank    furnaces.    (P) 

Benilan  et  Ci<     ~'i 

Manufacture  of  window              [P]  Appert  181 

melting  furnaoe      (P)  Gibbons  and  Masters  929 

melting  furnaces  ;    Application  ol  the  monolithic  tank 

I  i         -.     |P]   Lecomte-Kaileur  et  <  ie 1147 

melting  and  pouring  apparatus.     [P]  Sievert   760 

Method    oi    making   74 

piercing;    Simple  method  of  — — .     Raikow     B85 

plal  s;      Manufacture    of    .     (PJ   White  ..20,  20,   1147 

Pouring    molten    direct    from    the   furnace.    (P) 

Sievert    &85r 

Quartz .     Sea  under  Quarto. 

sheets  .      Apparatus    for    drawing : 

i'     Lubbers,  and  w  indon  Glass  Maehini  Co 
(pj  Wadsworth,  and  Pressed  Prism  Plate  Glass  <  o.   537, 

537 

sheets;      Manufacture     of     : 

I  Lause  and  Hitchcock      1046 

r    Window  Glass  Machine  Co.  and  others      ..       -,ir 

substitutes       (P)   Carl       4  7* 

tile  or  Blab       P]   M  ifl  and  Co 20 

Glasses;     Silicate   .     Doelter    537 

Glassware;    I   S   Customs  decision  on  chemical 266 

Glauber  salts.      s  Sodium  sulphate. 

Glaaes  ;    Arabian  methods  for  producing  -         on  enamels, 

Franchet      7:'. 

Cornwall  Btone  and  felspar  in  raw  lead       -       <  oult*  r. .     285 

Solubility  of  metallic  oxides  in  -  Ramsden  266 

Stoneware Berdel   811 

GlaxingkUn;    Defects  of  smalt  in  the  salt- .     Scheller 

and   Geis     311 

metallic  and  other  surfaces      [PJ  Atkinson  and  Smith  1 1 47 
GUadin;    Optical  rotation  and  density  of  alcoholic  solutions 

of    .     Mathewson     55:i 

Glover  tower  process  ;     Theorj  of  the .     Neumann    ....   694 

(.low  bodies.     Set    trnder  Incandescence  bodies. 
Glow  lamps.     See  under  Incandesce  ace  lamps. 
Giucina.     Sea    Berj  Ilia. 
Gluclnum.     >'<  e   Beryllium. 

Glucose  ;   Determination  of bv  the  volumetric  method. 

Watt      1069 

Glucoside  ;     Crystalline    cyanogenetic    from    cherry- 
laurel    leaves      Herissey      38 

from  kola  nuts      Goris    280 

Glucosides  ;    Alteration  of  refractive  indices  of  the 

enzymes,     acids     and     bact  ria      Obermeyer    and 
Pn-k      . 

Benzal  derivatives  of .     Eckenstein  and  Blanksma     94:i 

Glut?  from  bones  ;   Manufacture  of .     (P)  Hiiberl    I059i    i  I62r 

-containing  materials;   Separation  ol  fat-soh   ate  from 

.      P     Bergmann   and    Berliner    I 

Foaming .     Watson    209 

Foaming    and     consistency    oi    .     Trotman    and 

Hacklord     104 

Grading  and  ii:     of  Alexander   158 

Manufacture,    ol -: 

(Pj   liouiict      042 
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PAOI 

■ 

i'     Luthei      

IP]  Sadlkofl     827 

Purifying  PJ  -  -  Ilka  I       

-"Ini Detcj  nail  in  j    ■■  i  htlnlslng    ti  mp  n  iture    and 

specific  gravity   ol  WenkUblecn   789 

"  :     Crude  Norton    880 

Production  ol  drj    — ■     (PJ  Morel  

Glutinous  substance  from  tang  arid  .    Dry,  soluble  -       P 

Soc    Franc    la  Norgine   941r 

i  In  .    Determination  ol  In  wine      Billon   779 

i'i                    tra  mi-  in   so-called   pure               Gallmard 
and      V.t  Liei      

Purification  ol  crude     — .    (Pi   Riviere   lifii 

Recoi   py   ol         -   from    brewers'  and    distillers'    slop. 

P     Roahr       

rln  formal  ester  of  salicylic  acid      [PJ  Bcherlng 89r 

nitrates;    Manufacture  of —         (P)  Hikolajcsak    

Glycerose  .     Formation  of  .     Tarugi    911 

Glycidlc  esters  ;    Synthesis  ol  I  P    Darzens  1116 

ami   ketones  .    9j  uthi  sis  instituted  I  P) 

Darzens   496 

Glycogen.     Skraup  and  others     43 

Glycol] osalicylic  ester.     (P)   Badische   Anllln   und   Sods 

brik     

Glyoxyllc  acid,  esters  and  amide  ,    Pr<  parol  on  ol        -  from 

oxalic  acid.     (P)   rlinzlberger  und  Co 392 

Coat  hair,  wool,  and  camel  hair;    Sorting,  willying,  washing, 

combing    and  carding  .     Statutory  rules     ....      14 

Godavery  .    Graphite  disi  overy  in 638 

Gold  ;    Uloj    ol         ■  with  bismuth  or  antimony.     Vogel  B87 

Apparatus  for  extracting —  -.      r  Comer 1102 

apparatus  for  recovering     —  from  disintegrated  ores. 

i'     Beaumont      1225 

Apparatus  for  separating  ■  ■  --  from  gangue.     [PJ  Moore    •iiv 

bullion.;    Production  of  high-grade  from  zinc-box 

precipitates     Morris   429 

-cadmium  alloys.     Vogel     317 

<  olorhnetric  determination  of  Bmall  quantities  of . 

Maxson       562 

-copper  alloys;    Distillation  of  — — .     Molssan      29 

Detection  of  Petersen    655 

Determination   of  .     Goldschmidl    338 

Determination     of     — —     by      electric      conductivity 

measurements.     Donau       285 

hist  illation  of .     Moissan    29 

Electro-chemical  extraction  of    — .     Vaygouny     ....     891 

Electrolytic  precipitation  of : 

[P]  Snodgrass    1157 

Withrow     U03 

Eli  ctrolytic  precipitation  of from  cyanide  solutions. 

Neumann   B48 

Extraction  of  : 

(P)  Comer       :i2d 

d*i  Slater      1152 

extraction    by    the    ammonia-copper    cyanide    process. 

B]   ■   ton     ll5u 

Extraction  of  - — -  from  ores.     I  PJ  Turton     1 101 

extraction;    Sodium  cyanide  for  .     Megenau   ....     930 

in   the   Federated   Malay   States    S49 

mining  In  Formosa      540 

ores       v  t  1 1  ilgamation  of  — —      Bead      639 

or  a;    Amalgamation  process  for  refractory  .     (P) 

Huguet   700 

1  fine  grinding  in  tin-  cyanide  treatment  of  . 

Brown     182 

ores;     Fine    grinding   - —    by    tunc    mills   at    Kl  Oro. 

1    ,    'ni   and    Burt      182 

ores  ;      Grinding,     crushing,     washing,   and    separating 

apparatus  for—.     iP>  Stanley     t26r 

ores;    '.Treatment  of  .     (P    Etoila    >n   126 

ores:     Treatm  at   of  complex  .     (pj    Maclvar  and 

others      784 

production  of  the  world  ;    Total  — -   

declaiming  waste from  liquids.     (P)  Holland  ...       185 

Blimes      gjpposed  treatment  of  zinc before  smelting. 

Meyer      887 

Solubility    of   in    tliiosuiphates   and    thiocvanates. 

White     24 

Solvent  for  .     Moir     180 

solvent  ;    Thiourea  as  .      Moir       1 

-tin  alloys:     Distillation  Of  — — .     Moissan    29 

Treatment  of  ores  containing .     (P)  Black  more  and 

Howard      988,    1  102] 

Wet   1  \'r  11  tii  n  ol  P    S<  igle   818 

•zinc  alios  -      \  igel      317 

Doubli     u  1  tat  -  oi   -  Weigand   202 

solutions;     Formation  ol   colloidal   —  with  essential 

oils.     Vanino  and  Hart)     559 

:■  bmidt  process  ,    Impts  in  tb 1  PJ  Goldscbmidt  llOlr 

1  —  rnni'-nt  L  il"T;H..i ..       \;  port  of  the  780 

(.ram:    Conditioning (P)  Caldwell  and  Ban B25 

Determination  ol  ferment  1   in  - Boidin 

and  dt    I .  i\  ill.  e        

the   fermentable  products  from  — — .      1 

K  rii«  •  '  --; 

distillation  ,    Treatment  ol  carbohydrates  for .     1  r 

Boidin     B61 

Electric  purifier  for .     d'i  Lawson 231,  1113r 
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brewing    materia] 


from 
from 


(P) 
'  (P) 


(P)  Somlo    773. 
(P)    Blattmnnn 


78 


194 
947r 


952 

638 
1035 

813 
80 


SoC.r 


Grain— cent.  ' 

Manufacture    of 
Scbrottky 

Manufacture    of    coffee    substitute 
Kathreiner's  Malzkatfee  Fabr. 

Preparafion  of for  brewing,  &c 

Grains ;     Alimentary   product    from   

und  Co 86 

Apparatus  for  continuous  extraction  of  soluble  substances 

in  i P>  Bataille     462 

Rapid  steaming  of  untreated  for  the  spirit  and 

pressed  yeast  Industries.     (P)  Hiibner  553 

Granite,  artificial :    Manufacture  of .     (P)  I.efranc 1098 

Grape  juice  ;    Desulphiting  preserved    by    bisulphite. 

(P)  Bonnard      1168 

marc  :    Extraction  of  albuminoid  rich  in  nitrogen  and 

phosphorus  from  .     IP;   Jacquemin    554 

residues;     Extraction    of    tartaric    acid    and    tartrates 

from  .     (P)  Carles       

sugar.    Set  under  Dextrose. 

Graphite  discovery  in  Godaverv   

Electrodes  and  filaments  of  pure .     (P!  Cresta 

Influence  of on  the  open-hearth  process.     Thomas 

Grease  ;    Extraction  of  ■ .     ( P)  Maywald  and  Fallows  . . 

Rendering  or  reducing  apparatus  for  material    capable 
of  yielding  .     (Pi  Edson  Reduction  Machinery 

Great  Britain  :    Coal  resources  of  —           Beilbv  211 

Spirit  duties  in  in  1905-6 824 

Sugar  duties  in  in  1905-6    823 

See  also  England  and  United  Kingdom. 

Greece  :    Pine  cultivation  and  turpentine  production  in 547 

Tariff  modifications  of  872 

Guaiacol   esters  ;     Preparation   of  .     (P)  Bayer    and 

Co "      653,  1002r 

Guaiaeolsulphonic  acids  and    their  salts.     (P)  (.'hem.   Fabr. 

von  Heyden    335 

Guano  from  Ashniore  Is    :    licence  to  remove 942 

Guanyldialkylbarbiturie   acids  ;     Process    of   making   — — . 

(PI  Chem.  Fabrik  von  Heyden    89r 

Guanylurea  :    Manufacture  of  dialkvlbarbituric    acids  from 

.     (P)  Merck 197 

Gum  acacia  ;   Detection  of in  gum  tragacanth.      Pevet  92 

chicle:    Purifying  .     (P)  Davis  and  Canning 1057 

of  Cochlospermum  gossypium.     Robinson  1164 

elemi.     Vesterberg     819 

exports  from  Senegal    226 

Obtaining from  vegetable  matter.     (PI  Heber. . . . .  769 

Preparation  of  a  soluble  vegetable  .     (P)  Gerson 

und  Sachse    489 

Rubber-like  .     (P)  Spencer,   and   Western  Parent 

Crude  Rubber  Co mil 

solutions  ;    Preparation    of    aseptic    .     (P)  Zieger 

und  Wiegand    944 

tragacanth  ;    Detection  of  gum  acacia  in  .     Payet  92 

tragasol :  Manufacture  of from  locust  bean  kernels. 

(P)  Castle    944.  1109r 

Treatment  of  in  rubber  manufacture.     (P)  Eves  646 

Gummy  material  ;    Production  of  from  oils  and  fats, 

especially    those    resembling    karite    butter.     (P) 

Rocca.  Tassy  et  de  Roux   894 

Gums  of  certain  sapotaceic  ;    Rubber  substitute  from . 

(P)  Dessau n6i 

Gun  barrels  :    Cleaning  composition  for .     (PI  Saponia- 

werke  F.  Boehm   482.  mr 

barrels  ;  Solvent  for  r.  moving  fouling  from  .     (P)' 

King's  Norton  Metal  Co.,  and  others 1153 

Guns ;    Protection  of  steel  against  the  erosive  effects 

of  cordite,  Ac.     (Pi  Topp    4*4 

Guncotton  blocks  ;  Manufacture  of  pressed  or  solidified . 

(PI  Musker    336 

blocks:    Pressing  .     (Pi  Bell    iiior.  1175r 

Imparting  greater  explosive  force  to .     (PIHeisln.11  mi, 

Purifying  and  stabilising  .     Robertson  1:24 

Gunpowder;   Explosion  of at  Dublin.     Cooper-Key  714 

made  c.  1641.  found  in  Durham  Castle.     SUberrad  and 

Simpson   77g 

Manufacture  of  .     (P)  Du  Pout »84 

Smokeless  .     (P)  Kobrecht "  i083r 

See  also  Powder. 

Guttapercha;    Hydrocarbons  of Harries    33 

Manufacture  of  pure  .     (Pi  Graetz     ..                  '  s'>5 

Obtaining  from  plants.     (P)    Frank  and  Marck- ' 

wald    646 

of  Palaqmum  treuhi  ;    Principles    of    the  .     jnng- 

lleisch  and  Leroux 646 

Purifying-      .     (P)  Hood    nib]  85Sr.  895r 


resin;    U.S.  Customs  decision  on ... 

Treatment  and  utilisation  of  the  milks  of 

Morisse  82 

See  also  Rubber. 
Gutzeit  t.st  for  arsenic  ;    Motes  on  the  - 
Perkin 


43J,/-, 


IP) 

487, 


Goode  and 
i    11  and 


274 
487r 


507 


Gypsum,  lime,  water  ;    System at  25°  C 

Bell   ' 

Use  of with  plaster  of  Paris  as  loading  for  paper 

pulp.     (P)  Mon. 11     ,,„,, 


926 
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Gypsum — cont. 

Use  of for  recovering  ammonia  in  coke  making. 

Warth    686 

See  also  Calcium  sulphate. 
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Hematoxylin.     See  under  Pyrone  dyestuffs. 

Haemoglobin  preparation  of  the  colour    of   arterial  blood  ; 

Stable,  palatable  .     (P)  Kalle  und  Co 608 

Hair:  Dveing  and  "secreting  " .     (P)  Piehard    1092r 

Dyeing .     (P)  Act.-Ges.  f.  Anilinfabr 532.  982r,  982 

Sterilising  to  prevent  anthrax.     (P)  Ickringill  . .   1216 

Half-wool  fabrics  impregnated  with  methylene  ditannate. 

(P)  Merck    1145 

Half-stuff :     Manufacture    of    from    peat-moss.     (P) 

Beresford  864 

Halogenates  ;   Solubility  of  alkaline  earth .     Trautz  and 

Anscliiitz    808 

Halogens  ;    Determination  of  in  organic  compounds. 

Vaubel  and  Scneuer     286 

Use  of  hydrogen  peroxide  for  the  quantitative  separation 

of .     Jannasch  and  Zimmermann  199 

Harcourt  lamp  ;  Intensity  of  light  of .     Liebenthal 746 

Hats  ;    Waterproofing  soft  felt .     (P)  Maurel  68 

Havre  ;    DyesturT  trade  of  531 

Hawaii  ;    Sugar  industry  of  647 

Heat  ;    Developing  from  highlv  explosive  substances. 

(P)  Tejada 684 

energy  :    Apparatus  for  producing  .    (P)  Castelnau     975 

insulating  composition.     (PI  Holczabek 306 

interchanging  apparatus.     (PI  Birk 1080 

Recovery  of  waste  in  condensing  metallic  dust. 

(P)  Soc.  Anon,  des  Mines  et  Us.  d'Antimoine 934 

-test  papers  ;  Supply  of .     Home  Office  circular  ... .     497 

Heating  apparatus : 

(PI  Claridge    . : 58 

(P)  Reid    116,  841r 

apparatus  for  oils  and  fats.     (P)  Perez  y  Garcia    324 

apparatus  for  solid,  granular,  or  pastv  material.     IP) 

Besemfelder 873 

comminuted  material  ;    Furnace  for  .     (P)  Kriebel 

581,  581 

compounds ;     Agglomerated    .     (P)  Andrieu    and 

Giraud    466 

or  cooling  liquids  :    Apparatus  for  .      (P)  Barham       7 

furnace.     (P)  Best       8 

liquids  ;    Apparatus  for  .     (P)  Barter    166 

liquids  by  steam  ;  Apparatus  for .     (P)  Morison  462,  973r 

materials  ;    Process  of .     (P)  Gronwall 850 

matter  in  high  vacua  to  high  temperatures  in  glass 

vessels;    Apparatus  for  .     (P)  Soddy 853 

ovens  or  stoves.     (PI  Xaylor   304 

plate  ;    Electric    .     (P)     Electric    and     Ordnance 

Accessories  Co.,  and  Rivers    1103 

by  reduction  of  metallic  compounds  ;  Mixtures  for . 

(Pi  Maemecke    1101 

solutions  (brine!.     (P)  Hargreaves  846 

substances  ;     Process    and    apparatus    for    .     (P) 

Dennis    1101.  1101,  1102r 

Hefner  lamps  ;   Intensity  of  light  of .     Liebenthal 746 

Hemp-bast  :     Production   of   artificial   .     (P)     Verein. 

Kunstseidefabrik    880r,  881 

Paper  pulp  from .     (Pi    Soc.  Anon.  Fabr.  Pates  a 

Papier  de  lin  et  succedanes  950 

Hermetically  sealed  doors  of  cylinders  and  chambers.     (P) 

Danks 580 

Hermite  electrolytic  process.     Biggs  1102 

Herring  oil.     See  tinder  Oils,    fatty. 

Bevea  Brasilicnsis  ;  Presence  of  quebrachite  in  the  latex  of 

.     De  Jong   326 

Hexachlorethane  ;    Preparation  of  .     Michel 713 

Hexainethylenetelrainine  :    Ammonium  compounds  of . 

(P)  Bayer  uud  Co 336 

borates;    Preparation  of  .     (P)  Act.-Ges.  f.  Anilin- 
fabr      867 

Decomposition  of  .     Ischidzu  and  Inouye 442 

Examination  of  .     Woehlk    93 

U.S.  Customs  decision  on  827 

Hexanii  fliylcthane.  a  new   octane.     Henry   611 

Hide  powder  question  ;    Chromed  .     Kopeeky 1058 

Use  of  chromed in  tannin  analysis.     N'ilioul 912 

Hides  ;     Apparatus    for    dyeing    .     (P)  Martinet    and 

Dulae.   693r 

Apparatus  for  electrically  treating .     <P)  Hinkson 

and  Flannery    8:J 

Apparatus  tor  treating  : 

(Pi  Coupe 110s 

IP)  Smith    697r 

Depilation  of by  the  sweating  process.     Palmer..     4S7 

Electrical      treatment      of     .     (p)  Hinkson     and 

Flannery    190 

Extraction  of  grease  and  oil  from  - — .     (P)   Brewer         * 
and  Hardy    320 


INDEX   OF  SUBJECTS. 
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llhl.*  -oonf. 

Puering  or  bating  Rogers    

Tanning  .     (I'i  Zlegel  

Turning  and  depilating  .    (P)  Glasel 

Ir.it  rii-TiT    ol : 

PI   ( lakes    327r.  3:7r.  I  l«r, 

P     Willi,  v     
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Berg    2:12 

lodomercnrates  of  calcium      Duboln  

I'aK'ium  and  strontium    -         lmboin  335 

lithium  .     Duboln      4:: 

of  manganese  and  magnesium.     Duboln   713 

lodothymol ;  Determination  of  Iodine  in .     Cormimboauf    202 

Ionone  ;    Preparation  of .     (P)  Cliuit,  Naef  et  Cie    909 

Iridium;   Production  of .     IP)  Parker 379r.   764r 

salts:    Action  "f  sulphuric  acid  on  in  presence 

of  ammonium  sulphate.    DeU6pine   314 

Iron:    Action  of  carbon  tetrachloride  mi  cast  Bolis  1159 

Anodic   corrosion    of    —      by    Btray    earth    curr.i 

Haber  ami  Goldsohmldt 186 

Apparatus   for   the   manufacture  of  .     (P)    Moore 

and  Heskett    320r 

articles;    Making  cast  .     il'i  Slocuin  an. I  Slocum  989 

briquettes;    Producing .     IP    Weiss  184 

-carbon  alloys;    ronstitution  of  .     Sauveur 761 

-carbon  alloys ;   Equilibrium  diagram  of .    Charpy  23 

Case-hardening .     il'    Grunewald 1152 

last      — .      P)  Wallis  and  Wallis    983 

Cementation  and  hardening  of  articles  of .     (PJ 

Beininger  642 

Chemistry  of .    Von  JQptner  81:1 

chroruiferous ;     Treatmenl    of    .    (P)    Campbell  25/ 

compounds;    Desulphurising  and  nodulising .     (PI 

King 642 

Conversion  of  into  steel  : 

(PI  Benjamin    1157 

(PI  Darracq  et  Cie 890 

r    Simpson   319 

Converting  cast  iron  into .     (PI  Soc.  Eleetrcmetal. 

Franc 26r 

Converting  cast  into  steel  or  malleable  iron.     1 1' 

Hunter    989r.   991 

Copper  in  .     Wedding    1221 

corrosion  of by  acids.     Burgess  and   Engle....  1149 

Crystallography  of .     (P)  Osmond  and  Cartaud    7(11.  781 

Deformation   and   fracture  of  .     Rosenhain 538 

Desulphurising  cast  .     (P)  Kratochvil    26 

Desulphurising  substances  containing ami  forming 

them  into  lumps.     (J?]   King  642 

Detection   ami   determination  of   minute   quantities  of 

.     Mouneyrat    562 

Determination  of  by  bichromate,  using  diphenyl- 

carbazide  as  indicator.     Brandt 337 

Determination  of  in  presence  of  zinc.     Komar..  137 

Determination  of  sulphur  in  .     Schulte 869 

Determination  of  traces  of  in  manganese  dioxide. 

Cormimbceuf 92 

-drillings ;     Standardised   cast  .     Amer.    Foundry- 
men's  Assoc 77 

Effect  of  certain  elements  on  the  structure  of  cast . 

Hiorns 50 

Electrical  production    of   cast  .     (Pi  Soc.  Electro- 

M.  tallurgique  Franc 380r 

Electrodeposition   of  from   ferrous   chloride   and 

sulphate  solutions      Ryss  ami  Bogomolny 993 

Electrolytic  copperplating  of .     Brown  and  slathers  545 

Enamelling  : 

(Pi  Hermsdorf  and  Wagner    985 

1'    Wagner     21.  478r 

Enrichment  of  pig  .     (Pi  Brisker  and  Keitboek 

Extraction  of from  its  ores.     (P)  De  Laval 641r 
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iron 

Flux  for  treating  cast  P)  D  1 153 

I'     /..  :r  lb 

group  .    Distillation  ..i  m  'tain  •  .t  th  248 

h  o  lenlng  1  omp  iun  I      1 1'     Burns  an  I   Raab     .......       2'. 

II  o  lenlng   1    I  P    Churchvi  .r  1 

Hardness  ..f  constituents  ol  Boynton    539 

■hydrogen  alloy  :   Pro  I  i', 



Industry;    tpplicatl 1  larg    gas  engines  In  German 

.     Bernhardt     7M 

Influence  of  condltl  .1 . 

H      leld    

ice  01  mangan  -  ■  on .     Arnold  and  Know! 

Influenc    ol  phosphorus  on  tin'  aolu 

.     rettwels    37a 

ingots;    casting with.. hi   air-holes      [P|   Rheln. 

laarn  u.  Maschinenfabrik  991 

Manufacture  <.t : 

[P]   Ba  25 

(P    1  i'  1- "h.  r  ami  Qoldachmid    1-4/- 

i'     Rasper   Elsen  iimi  Stahlwerk 390 

IP    Simpson  an.l   Hour.  ..1.1  1152 

I  iii.'l    

Manufacture    Ol  and    Its    alloys  P      I;  lit  I.    iil.nr.'       I  -  :■ 

Manufacture    of In    the    electric    furnace      IP 

'■'    II    548,  r  iOr 

Manufacture  ol         direct  from  its  oxide.      P  Whitman 

I'  15  Holds 592 

Manufacture  of  foundry  pig  IP   Henning.. 

M  i... hi  mi  ■   ol   moil  11   decarburlsed  ~  I' 

11..  tit.nn'tall     I'ranc  us.- 2'* 

-nickel-manganese  alloye      Etndeloff 1099 

-nick 'l-iniii  a;i.M-.:iri...:i      alloys        Carpenter      and 

others     22 

ts  ;    i  .in -nt.it  1 f  .     (P.   \i.i.  iii.  1     1051 

ore  ;    Hagn  p)  ( irfin  lal  ...     22  ; 

or-  produi  ti...i  ol  th.'  1  nited  States - 1  1 

ore  wast.-  ;    1  tilising       —  in  tin-  manufacture  of  iron 

or  ste.-l.     (P)    Blood    268 

\  ggli  in  ration  of  : 

P    Heberlein    1155 

IP)  Schumacher 220 

ores;    Extraction  «.t  iron  from  smill  nun     .>r  waste  of 

calcined  .     [P]   Hodgklnson  989 

ores      KoduUsing  and  desulphurising  fine .     Colby     988 

Reducing .       I'     Westtnan 2i'.'.i 

-11     itiriL'   ; 

1  Pi    Heroult.    and    Soc.    Electro-met  ill.     Fran- 

.-  use    322,  323 

I'     1  otter    592 

ores  :   Smelting  Canadian by  electrothermic  process 

.it  Sault  Ste    Marie      BTaanel 701 

..r.-s  :    Treatment  .["  .     [P]   Brown    7s 

Passivity    of  .     Haber   and    Goldschxnidt 186 

Polarisation  capacity  of and  its  relation  to  passivity. 

Gordon  and  Clark 1225 

Power  of  copper  to  form  alloys  with  pure .     Pfeiffer    763 

Prevention  of  rusting  of  .     il'i   Montefredini. . . .     890 

Producing  cast  in  the  basic  converter.     II*    Soc. 

Anon    ,1  s   Mines  du  Luxembourg 990 

product! 1904    2:1 

pro  In.  ti, .:.   .■:    Canada;     Pig  849 

production  01  tie-  I  nited  states:    Pig  849 

production  ot    Upper  Silesia:    Pig 125 

pyrites  ;      Preparing    for    desulpliurisatiou.     (P) 

Wedge lBlr 

Recovery  of  from  slants       p    Baggatey 1050 

Refining    in    a     Si.  im-ns-Martin     furnace.     (Pi 

Delporte  699r 

Restraining  ebullition  of  molten  in  a  converter. 

P    1  -   bauer  and  Zenzes    268 

Busting  of  Moody    539 

sand:     Electric  smelting  of  .     [PI   Anderson....  272 

Separation   of  from   nickel   and   cobalt.     Funk..  954 

slags  ;  Reducing bv  carbon  monoxide  ami  hydrogen. 

Kassel 1099 

sponge:     Manufacture  of  .     (Pi   (iionlal 221r 

spongy:    Production  of  reduced  .     (PI  Timm....  991 

Structure     of     electro-deposited     .     Burgess     and 

Watts 1157 

structures;     Protecting    with    paper.     Barker..     988 

Sulphur  in  .     Baumann  930 

Treatment  of .     (Pi  Uooasell  269 

Treatment  of  fluid  pig in  the  basic  Siemens-Martin 

furnace.     Dichmann    74 

Uniting with  other  metals.     (P)  Davies  and  Clark     763 

Utilising  iron  ore  waste  in  the  manufacture  of . 

I       I  I 268 

Volume-   and   temperature   changes   during  cooling  of 

.ast .     Turner  538 

Welding   and    fluxes    therefor.     (P)    Davies   and 

rk 699 

Working  homogeneous in  the  basic  hearth  furnace. 

I'    Eisen  und  Staid  Hoesch  A.-G 78 

Iron    carbonvl  :     Properties   of   .     Dewar     and     Jones       18 

nitride.      White  and  Kirschbraun 1100 

oxide;     Manufacture   of   black   for    paint.     (P) 

Wulrhng   l'-26 

oxide;    Preparing  for  treatment  in  furnaces.     (P) 

Wedge '"i'-  ">"•' 

oxide    scale ;      Electrolvtically    dissolving    .     (P) 

Reed    856.  856 
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Iron — eont.  0. 

oxide;    rs   Customs  decision  on  1-° 

peptone    compounds  ;     Manufacture    of    stable    non- 

alcoholic  .     (P)  Dleterich 1"' 

-     -     Action  ol on  bailey.     Katayama vua 

salts  :    Hydrolysis  of  in  presence  of  iodides  and 

iodau-s     Blaody  

ablates;    Formation  ol In  the  electric  furnace. 

Vanze ttl    99S 

S«  alto  under  Ferrous  and  Ferric  silts. 

Ironmoulding  of  cloth  in   the  loom.     Thomson 157 

Isoborueol :    Manufacture  of  camphor  from : 

(P)   Bochrin'*tT              lUUs 

(Pi  Cbem    Hibr    von  Heyden 1002r,  1002 

esters  ;    Production  of : 

r    Badlsche  Anilin  und  Soda  labnk   49o.  909r 

(PI  Cbem.  Fabr.  von  Heyden  714.  I002r,  1116 

Isobrasiktn,  a  claret  dyestuff  for  printing.     D'Andiran    174 

Iso-coniine.     Ladenburg  826 

Isolunnatelu.  a  brown  dyestuff  for  printing.    D'Andiran 174 

Isorosindone.     See  under  Aline  dyestuffs. 

Isovaleric   acid    benzyl    ester  ;     Preparation   of  .     (P) 

Bayer  und  Co 443 

Italian  Customs  decisions  on 

copper  residues     J»l 

magnesium  carbonate  manufactures   9-*u 

Italy  ;    Chemical  industry  of  1095 

'Exports  of  tartaric  material  from  2j.s 

Match  industry  of  *'J 

Mineral  production  of  J* 

Olive  oil  exports  from  South  •  •  --3 

Tariff  modifications  in  871,  91-i 

Trade  of  in  1905  **i 

Ivory  ;    Plastic  mass  from  .     (P)  Foerster   942 


Jaggeries  :    Use  of  saturation  in  refining  Indian  cane  . 

Byznar  276 

Jalap  ;    Analyses  of  .     Moore  627 

Japan  ;    Artificial  manures  in 9*2 

Camphor  export  from  '76 

Camphor  production  of  l°0j 

Cement  trade  of 886 

Copper  mining  in  814 

Fertilisers  in  84 

lac.     Tschirch  and  Stevens   81 

Mineral  production  of 377 

Seaweed  industry  of  .     Davidson  948 

Japanese  chemical  trade   502 

fish  oil  industry   596 

powder  and  explosives.     Saposchnikow 444 

tariff ;     Sew    612,    656 

Java  :    Cinchona  exports  from  _89 

indigo     531 

Jellies  ;   Influence  of  foreign  substances  on  diffusion  in . 

Bechhold   and    Ziegler    822 

Jewels  ;   Coloration  of by  radium  rays.     Miethe 339 

Joining  metal  pieces  by  electrolysis.     (P)  Jacobs  1225 

Juices  ;    Continuous  extraction  of  ■ by  electro-osmosis. 

(P)  Meister.  Lucius  und  Briining 127r 

Preparation  of  concentrated  .     (P)  Monti  . .   947.  10B2r 

Purifying  saccharine .     (P)  Bertels    859,  1228r 

Set  also  Sugar  juices. 
Jnngner-Edison  accumulator  ;   Behaviour  of  the  nickel  oxide 

electrode  in  the  .     Zedner 765 

Juniperis  ozyeedrue  wood  :  Oil  of .    See  under  Cade  oil  in 

Oils,  essential 

J uniperis  phanicia  :    F.ssential  oil  of .     Bodie 1065 

Jute ;     Treatment    of    for    paper    manufacture.     (P) 

Giaj-Tenua    88 
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Kamatchil  bark.     Paessler    8S 

Keratin  ;    Eendering soluble.     (P)  Hofmeier 548 

Kermes  mineral.     De  la  Puerta     4S6 

Kerosene  ;    Eeagents  for  purifying  .     Charitschkow  . .  62 

Ketone     hvdrosulphites     and     sulphoxylates.     (P)  Chem. 

Fabr.  von  Heyden •,;,;;;  •-•;  ■  ■  109i 

sulphoxvlates :      Manufacture     of    .     (P)  Meister 

Lucius   und    Briining    4'4,  84or 

Ketones  :  Conversion  of into  arylamines.     Piud'homme  843 

Cyclic and  sodium  amide.     Semmler 826 

Manufacture  of  .     (P)  Blackmore   5o9 

Method  of  forming  -.     Haehn.... ->o8 

Preparation  of  saturated  .     (P)  Darzens  197 

Kickxia  dastica  ;  Latex  of .     Strunk 940 


Kieserite  ;  Separating from  rock  salt.    (P)  Gewerkschaft 

Carlsfund   1220 

Kilns  : 

(P)  Oibbons   and   others    580 

(P)  Stewart       362,  362 

Brick  and  like  .     (P)  Price  930 

Brick   burning  : 

(P)  Gery    21 

(P)  Parkes     1097 

for  burning  bricks,  tiles.  Ac.     (P)  Brewerton  760 

for  burning  clayware.     (P)  Butterworth   1098 

for  burning  the   colour  or  glaze  on  glass,  earthenware, 

Ac.     |P)  Thornton   and  others    1045 

Calcining  .     (P)  Prosser  and  Upton   541 

for  calcining  cement ;    Supply  of  hot  air  to  rotary . 

(P)  Smidth   and   Co 1149 

Carbonising  or  charcoal .     (P)  Buchanan 171 

Cement  .     See  under  Cement. 

Continuous    .     (P)  Butler     6:11 

Downdraught    .     (P)  Snowden    420 

for  drying  hops,   Ac.     (P)  Joyce    491 

for  drying  malt,  hops,  &c. : 

(P)  Electric  and  Ordnance  Accessories  Co.,  Ltd.. 

and  others 603 

(P)  Shew  and  Jones  773 

Gas  furnaces  for .     (P)  Buchanan 306 

Gas  generating  and  roasting .    (P)  Sieurin    11,  300r,  633r 

for  gasifying  and  distilling  peat.     (P)    Ziegler 366 

Lime : 

(PI  Benton        1044 

(P)  Shoop     374r 

Methods  of  firing  potter's .     Fleming 680 

Oscillating  cement  .     (P)  F.ldred,  and  Combustion 

Utilities    Co 267 

Pottery  : 

(P)  Adams  and  Cannon     638 

(P)  Incandescent  Heat  Co.,  and  Smallwood  ....  1049 

Prevention    of    "  scaffolds  "    in    .     (P)  King    and 

National  Metallurgic  Co 184 

Botary  cement : 

(P)  Hitzel,  and  Alpha  Portland  Cement  Co 375 

(P)  Newell   and   Fennell    219 

(P)  'Warren     182,  317r 

Tunnel .     (P)  Gery    682r 

Tunnel  for  burning  bricks,  briquettes,   &c.     (P) 

Sutcliffe  and   Speakman    1097 

Utilising  the  heat  in  tunnel .     (P)  Grondal 304 

Vertical    .     (P)  Schmatolla    267,  973r 

Ki-urushi.     Tschirch  and  Stevens 81 

Kola  nuts  ;  Glucoside  from  .     Goris  280 

Bed  coloration  of .     Tschirch      334 

Kiister's  apparatus  ;    Explosion  in  : 

Harpf  and  Fleissner 982 

Kiister    982 


Laboratory  ;    Muspratt ,  Liverpool      1079 

National  chemical for  Germany    238 

Keport  of  the  Government  780 

Lacquer.     (P)  Ihart    224 

Matt- .     (P)  Goldscheider 224 

Solutions  suitable  as  .     (P)  Lederer 326r 

Lactic  acid  ;    Analysis  of  .     Philip  339 

bacteria  ;    Vitality  and  fermentative  capacity  of . 

Wehmer  1112 

fermentation.     Buchner  and  Meisenheimer   999 

fermentation  ;    Influence  of  metals  on  .     Bichet  ,     708 

Manufacture  of for  technical  purposes.     (P)  Mislin 

aud  Lewin  552r 

Recovery  of  from    brewers'    and    distillers'    slop. 

(P)  Roehr    901 

Resolution  of  by  morphine.     Irvine  717 

Lactic  ferment;    U.S.  Customs  decision  on  131 

Lakes   from   aniline   and   homologues ;     Black  .     Kir- 

pitschnikoff   173 

Fastness  to  light  of  coal  tar  dyestuff .     Valenta  . .     980 

Manufacture  of  from  azo  dyestuffs  : 

(P)  Act.-Ges.  f.  Anilinfabr 325,  546r.  894r, 

894r,  996r 
(P)  Badische  Anilin  und  Soda  Fabrik  224,  703r,  1106r 

iP)  Bayer  und  Co 129,  189,  644r 

(P)  Meister,  Lucius  und  Briining  . .   224r,  274r,  486, 
486r.   922.  924r,  939 

Manufacture    of    from    sulphide    dyestuffs: 

(P)  Cassella  und  Co 546 

Monoazo  dyestuff  for .     (P)  Act -Ges.  f.  Anilinfabr.      844r 

(P)  Meister.   Lucius  und  Briining     . .     176,  216,  470r 

Manufacture  of  red  from  azo  dyestuffs  : 

(P)  Badische  Anilin  und  Soda  Fabrik    . .     224,  703r 

(P)  Cassella  und  Co 644 

(Pj  Meister.    Lucius    und    Bruning    ..        224r.  274r, 

486,  486r 

Theory  of  colour  .    BUtz  and  Utescher    lis 

Lampblack  ;    Apparatus  for  making  .     (P)  Wegelin  . .     81r 
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Lamps:    Electric •     Sm  under  Eleotrlc 

Hefner,  Harcourt  end  Carcel  —         Uebenthal 746 

Producing    vacuum    —  .       (P)   Dfoore,     and     Etfoore 

I  If*  trie-ill  To 365 

i  ml  ii \  an  Bolton  0  i 

Temperature  of  Kernel  Hartmann  809 

Tungsten  electric              i  ppenborn  878 

Lappings  ol  wool  and  cotton  used  in  Ussue  printing  ;   Hanu- 

factnra  of .    Koiiin est 

l.urii  :    Detection  of  1  u-r-i   tat  in  : 

l  lunlop  4.'..-! 

Boltalen    1000 

Latent  Image;    Nature  of  the  .     Edei    184 

Latex  of  Duera  eoahUata.    Tllden   '.'in 

of  Kitbeia  Matlira.     Strunk   940 

Baat  African ami  in  coagulation  product,     Marck- 

wald   274 

Leaching  solutions;    Treating  acid  .    (F)  Cowing  and 

Kick,  Its    811 

Lead-ahunlnlnm  alloya ;   Melting  points  of .    Pecheux.  081 

bullion;    DeaUverialng      -   .     il'    Raht  851 

•calcium  alloys.     Backsplll 812 

chambers :  Auxiliary     arrangements     in     .    (P) 

lie    180 

Effect  <>f on  copper.    Hloros  616 

electrolytic  conversion  ol  spongy into  lead  sulphate. 

(P)   Heed,  and  Security    In\ v^tite  tit   Co      817 

Electrolytic  separation  of from  acetic  acid  solution. 

Snowden 1007 

Electrolytic  tinning  of  .     il'i  Reczka 850 

Extraction  of  from  or>s.     (P)  Asbeck    988 

and  lead  alloys;    Solveni  lor .     (P)  King's  Norton 

Metal  Co  .  and  others 1158 

ores  ;    Smelting .      (P)  Valentine  and   Betts 4:):: 

ores  ;    Treatment   of  .      (P)  Soc.   Anon.  Mines  de 

Bormettes,  and  I.otti   22lr 

Penetration    of   sheet   by    a    wood-boring   insect. 

Hart    456 

Recovery  of from  ores.     (P)  Kumhold  and  others  825 

refining  apparatus.     (P)  Betts    856 

and  silver;    Extraction  of  from  ores.    (P)  Accu- 

mulatorcn-FalT.  A.-Q ::7» 

smelting ;    Formation  of    fume  in  .      Doeltz  and 

Oranmann   1048 

sulphide  ores ;    Treatment  of .     (P)  Imbert 933 

sulphide;   Smelting .     (P)  Betts  431,  431 

and  sulphur  (alloys).     Friedrich  and  Leroux :;7t; 

and  tin  ;   Recovery  of .    (P)  Taliaferro,  and  Conti- 

aenta]  Can  Co 820 

Volumetric  determination  of as  iodate.     Hoser....  137 

-zinc  ores  ;   Treating .     (P)  Snyder 1157 

Lead  carbonate :    Regulations    for    manufacture  of    paints 

and  colours  in  which  dry is  used.  (Home  Office)  702 

chloride  and  acetate  ;   Reactions  between .     White  313 

chromate.     Cox    983 

chromate  ;    Suggested  rules  for  factories  and  workshops 

dealing  with  1038 

compounds  ;    Preparation  of  (P)  Neville   273 

glazes  ;  Cornwall  stone  and  felspar  in  raw .     Coulter  265 

hydrate;   Manufacture  of .     (P)  Coleman 122 

oxide ;    Electrolytic    manufacture    of    hydrated    . 

Bridge  and  Ellis    222 

oxide  :    Modification  of  .     Ruer 983 

oxides  :    Production   of   mixtures   of  with   white 

lead.     (P)  Goldsehmidt  and  Polziniusz 644 

oxychloride.     Ruer    695 

peroxide  ;    Manufacture  of  .     Friedrich  and  others  757 

pigments  and  preparations  ;  Employment  and   rcplace- 

ment  of  .     Bronn    325 

precipitate  ;  Influence  of on  polarisation  of  sugars. 

Home   200 

precipitate  ;  Influence  of on  precipitation  of  sugars. 

Pellet    200 

salts:    Basic insoluble  in  water.     (P)  Kronen....  1161 

salts  ;    Reactions  during  the  formation  of  certain  com- 
plex   .     White  314 

sulphate  ;    Compounds  of  with  stannic  sulphate. 

\Y (inland  and  Kiihl    983 

sulphate  ;    Conversion  of  spongy  lead  into  — — .     (P) 

Reed,  and  Security  Investment  Co 817 

sulphide  and  calcium  sulphate  ;   Metallurgical  behaviour 

of  a  mixture  of  .     Doeltz   183 

Leaf ;    Thin  : 

(P)  Gregory  and  Ker   1040 

(P)  Ker    ]216r 

Leather ;    Adulteration    of    American    sole    .     Parker. 

Turnbull.  and  others 547 

Apparatus  for  treating  .     (P)  Smith    997r 

artificial  :    Manufacture  of  : 

(P)  Granjon  and  Berchet 327 

(P)  Guillot 647 

(P)  Karle 4SS.  770r 

(P)  Sylvestre 488 

Determination  of  sulphuric  acid  in .     Meunier  ....  91S 

drying  ;   Principles  of .     Haenlein 897 

Dyeing  : 

(P)  Act.-Ges.  f.  Anilinfabr 263 

(P)  Rieder  373r 

Dyeing  with  sulphide  dyestuffs.     (P)  Cassella  und 

Co 263 

formation  ;    Theory  of  .     Fahrion 896 


Leather— tout. 

Hardening  -  (P)  Bryan    897 

industries ;    Nearly  tenor)  erman  Research 

i  m!  it  nt,-  for  -  Paessln tag 

i spots  in  vegetabli  tai I  eolotui  I     — .    Eltner    826 

.Making  tough  and  impervious.     (!')  StOfler  ... 

Manufacture  "t • 

(P)    Kohl     941 

(P)  Trenekniaim.  and  Zephyrlederfabrlk  Gee,   ..  I059r 
manufacture :  Eflecl  ol  chromium  i  ompounds  In  chrome 

.     Becker 190 

Oil  for  preserving  : 

1  P)  Bi  la, waiter   130    698r 

(P)  Vultee 83 

Preparal for    preserving    and  waterproofing    . 

1 P)  Bchowalter  275r 

Preparing  .      Il'i    Magnus  ami    liavis ..180,    225r 

Printing  on ■.    (P)  Lamb  and  Bennle    ....    )7,  420r,  630 

Printing  in  colour  on .     (P)   Dubois 982 

Product  for  impregnating .    (P)  Jensen »97 

Rapid    tanning   process    for    producing  sole  .     (P) 

Bocclardo  s  Co.      H62 

refuse  ;    Pats  from  .     Lob 995 

Rendering  chr waterproof  and  durable.     (P) 

FIB -■  and   Lenneberg    705r 

Strengthening,     stiffening,     and   waterproofing     . 

(P)  Laurent 822 

Treatment  of .    (p)  Oakes  i88r 

Treating  with  coal  tar.     (PI  Francis  and  others.  1108 

Waterproofing  chrome  .     (P)  Floring  and   Lenne- 
berg    307 

Water  resisting  qualities  of  modern  sole  .     Parker 

and  others 548 

Lecithin;    Product  containing .     (P)  Zicgler 952 

I  eoward  Islands  ;   Sugar  cane  experiments  in  the 275 

I.emongrass  oil.      See  under  Gils,  essential. 
I.euc-indigo.     See  under  Indigo. 

Leucite;    Treatment  of  .     (P)  Piva      264r 

Leucogallocyanine      dyestuffs.        See    under     Gallocyanine 

dyestuffs. 
Leucothioindigo  derivatives.     See  under  Thioindigo- 

Levuhnic  acid  :    Iodometric  determination  of .      Savart  1172 

Levulose  ;    Detection  of  in  presence  of  dextrose  and 

dextrosamine.     Xeuberg     338 

Influence  of  dilution  and  of  other  sugars  on  the  osazone 

t.st  lor  .     Sherman  and  Williams    549 

Lichen  substances.     Zopf 556 

Lichens  ;    Carbohydrates  of  the .     Ulander  and  Tollens     225 

and  their  characteristic  constituents.     Hesse   281 

Light;    Chemical  action  of  .     Menter   867 

Hydrolytic  action  of  .     Ciamieian      563 

New  action  of  and  its  photographic  application. 

Alefeld    1232 

rays  ;   Use  of in  drying  process  ; 

(P)  Ges.  f.  Trockenverfahren     113r 

(P)  Junghans    59 

Lighting  compositions  for  photographv.     (P)  Lumiere  et  flls. 

560,   609,  609 

Ligneous  substances  ;   Preparation  of  cattle  food  from . 

(P)  Lehmann    904 

Lignin  ;  Determination  of in  "  crude  fibre.''     Konig   ..    1069 

Lignite  ;   Black  dyestuff  from .     (P)  Lerman  and  others 

806,   S44r 

briquettes.     (P)  Guirouvet    308 

briquettes  ;  Scrubbing  the  fumes  evolved  in  making . 

(P)  Emonds 1212 

Briquetting  by  magnesium  oxvchloride  produced 

within  same.     (P)  Eckl      258 

Determination  of  volatile  combustible  matter  in  . 

Somermeier    870 

-lime  briquettes;    Weather-resisting .      (P)  Richter  1212 

pitch  ;    Distinction  of  — —  from  other  pitches.     Graefe     422 

Utilisation  of  in  making  iron  and  other  metals. 

(P)  Simpson  and  Bourcoud   1152 

Lime-burning  apparatus.     (P)  Ellis     638 

-burning  and  recovery  of  power  gas.     (P)  Chalk  Power 

Gas  Synd.,  and  Stoneham     182 

Determination  of in  sulphited  sugar  products.     De 

Grobert       600 

factor  for  the  tobacco  plant.     Daikuhara  488 

gypsum,  water  ;    System at  25°  C.     Cameron  and 

Bell 926 

Hydrating  : 

(P)  Ellis 72 

(P)  Reaney 219r,  264r 

kilns.     (P)  Shoop :)74r 

Kilns  for  burning .     (P)  Benton    1044 

liquors  ;   Estimation  of  ammonia  in  used .     Procter 

and  McCandlish   254 

Manufacture  of .     (P)  Jones 1044 

milk  of ;   Preparing  and  feeding .     (P)  Wixford  . .  72 

Purifying  milk  of  .     (P)  Koran   759 

-saturation  apparatus  for  water  purifying  installations. 

(P)  F.ichenauer     652 

Lime  juice  ;  Determining  the  strength  of by  the  hydro- 
meter.    Watts      712 

Limestone;    Furnace  for  roasting .     (P)  Schmatolla  ..  267 

Linalo?  oil.     See  under  Oils,  essential. 
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I.inalool  :    Preparation  of  nerol  from .     ZeitBChel 557 

linaria  mdorii ;   Constituents  of .     l'anlrc     1171 

Linen  and  cotton  ;  Test  to  differentiate Herzog    138 

Linoleic  arid  :    D.8.  I  list. mis  decision  on S24 

Linoleum  :  Machine  for  printing  designs  on (P)  Shan  4S4r 

mass;    Manipulation  of  granular .     (P)  Holtkott  . .  845 

mono-coloured for  writing  or  drawing.     (P)Sommer  821 

Substitute       p   HelTille -   : 

Treatment  of  granular  composition  for .     (P)  Rhein- 

ische    Linoleumwcrke  Bedburg 857 

Linseed  oil.     See  under  Oils,  fatty 
Ijpase  : 

Armstrong  and  Ormerod  1106 

Nieloux b'i 

Action  of  .     Taylor    1157 

Liquefaction    of    air ;    Preliminary    cooling    in    the    . 

Bradley  and  Fenwtck     884 

Liquefying  apparatus  for  air.  Ac     (Pi  Pietet    928 

Liqueurs ;     F.lectrically    ageing   and    improving   .     (P) 

Desvignes 36 

Liquid  purifier.     (P)  Tuckfleld 581r 

separators  ;    Centrifugal  : 

(P)  Aktiebolaget  Separator   .1*2.  1S2,  52:1.  523.  1230 

(P)  Aktiebolaget  Separator,  and   Forsberg 211 

(P)  I)e  Laval  and  Pagerstrom    554.  S74r.  lug,  1136 

(P)  Johansson 7:4 

(P)  Ketcham    58 

(P)  Ljungstr  m    774 

state  ;  Transition  from to  solid  state.     Quincke  . .  932 

Liquids;    Apparatus  for  cooking .     (P)  Shaw     34r 

Apparatus    for   continuously    introducing   into    a 

receptacle.       I'    Schmitl       168,  74.V 

Apparatus  for  electrically  treating .     (P)  Dion,  and 

Americas  Electro-Hi  nil  Hie  Co 544.  904 

Apparatus  for  fractionally  cooling  .     (P)  Lambert  S 

Apparatus  for  measuring  the  flow  of .     (P)  Monk- 
house  and  Burstall      1135 

Apparatus  for  purifying  : 

(P)  Schmidt 440 

( P)  Stephenson 862 

Apparatus  for  purifying  diluent  or  residual .     (P) 

Bordigoni   492 

Apparatus  for  separating  metals,  Ac.  from  .     iP) 

Dion,  and  Americus  Klectro-Hermatic  Co 581,  905 

Apparatus  for  treating with  gases  or  vapours.     (P) 

Delays    i\sr 

Apparatus  for  treating  with  powdered  materials. 

(PI      Maignen's      "  Filtre-Rapide "     and      "  Anti- 

Calcaire  "  Co..  and  Ellis    279 

Atomising  apparatus    for  .      (P)  De    Kierzkowski 

Steuart  58 

Biological  purification  of .     (P)  Dunbar S7r 

Calorimetry  of  volatile .     Rosenhain    239 

Drying.    (P)  Kunick     973 

Electrical  apparatus  for  sterilising,  ourifying,  and  ageing 

.    (P)  Turner    86 

not  easily  filtered  ;    Purifying .     (P)  Koran 759 

Heating   or   cooling   apparatus  for  .     (PI  Barham  7 

Mixing  in  predetermined  proportion.     (P)   Schu- 
macher    113 

Producing  reactions  in by  mercury  light .     ( P)  Scbott 

und  Gen 1156 

Rendering homogeneous.    (P)  Deuts.  Homogenisier-  463 

masch.-Oes 

Treatment     of    with     hydrogen    peroxide.     (P) 

i ranzen      004r 

Liquors  ;   Maturing  and  mixing  alcoholic .     (P|  Spencer  230 

Lithium  ;    Extraction  of as  carbonate  from  ores.     (P) 

Poulenc  freres    884,  1044r 

Preparation  of .     Buff  and  Johannsen   322 

Lithium  iodomercurates.     Duboin 43 

theobromine.     Dumesnil    389 

thymate  ;   Manufacture  of .     IP)  Merck 711 

Lithographic  prints  ;    Paper  for .     (Pi  Nbyea   441 

Jjthopone  with  barium  sulphite  base.  (P)  Brunet  486 

Manufacture  of  from  complex  ores.     (P)   Brunet 

486,  996r 

Manufacture  of by  electrolysis  of  sodium  chloride 

or  sulphate.     (P)  Candau    273r 

Manufacture  of stable  to  light.     (PI  Ostwald    939r,  1223 

Rendering more  stable  to  light.     (P)  Ephraim  ....  768 

Use  of  for  obtaining  pure  permanent  white  dis- 
charges.    (Pi  Meister.  Lucius  und  Briining     586 

Liverpool  University.  Muspratt  laboratory 1079 

Lixiviating  apparatus.     (P)  Einze    328r 

I.ixiviation  ;    Apparatus  for  .     (P)  Constans    8,  631/ 

Lixiviator.     (P)  Muflly.  and  Philadelphia  Cyanide  Process 

Co 592 

Loam  ;   Machinery  for  preparing  or  treating .    (D  Baur  375 

Locust  bean  kernels  ;    Gum  tragasol  from .     (P)  Castle  944 

Logwood  dyestuffs  and  extract ;    Production  of  .     (P) 

Lepetit,  Dollfua  and  Gansei 5S4r 

Isohamateln   from   .     D'Andiran    174 

Loquat  fruit  ;    WiDe  from  the .     Takahaslii 709 

Lubricant : 

(P)  Emery  Pneumatic  Lubricator  Co 1160 

(PI  Hennequin  and  Cayeux  1085 

(P)  Potter  and  Westinghouse  938 


PAGE 

Lubricants;    Apparatus  for  testing .     (P)  Walther  ....   1068 

Lubricating  oil.     (P)  Crowley  and  Payne 382 

oil ;   Odourless .     (P)  Hacnflein  and  Kornfeld  ....     938 

oil.-.  ;    Constants  of  mineral  .     Kissling 977 

Luminosity;   imparting to  substances.     (PI  Despax  ..   1161 

Luminous  bodies  for  electric  lamps.     See  untler  Incandescence. 

Preparation    of    .     (P>  Chininfabr.    Braunschweig 

Buchler  und  Co 284 

Lupins  ;    Preparation,  of  meal  from for  food.     (Pi  Reis     332 

Lycopodium  :   Adulterant  of .     Gallois 281 

Lynoxyne  :    Xe\v  application  of .     (PI  Bretnacher  ....      487 


M 


MiL.od    gauge :     Shortened    form    of .     Wohl    and 

Losanitsch 136 

Machinery  ;    Depreciation  of  .     Garry   359 

Madras  ;    Chrome  tanning  industry  in  9(1 

Fibres  from 531 

Magnesia  as  a  filling  material  for  iiuliaruhber.     Ditmar  487,  597 
Magnesum  cement.     (I3)  Jeroch,  and  Deuts.  Ferrit-Cement 

ties 848 

Magnesium  ;    Alloys  of with  cadmium,    zinc,   bismuth 

and    antimony.     Grube     430 

Alloys  of  with  silver.     Zemczuznyj   639 

Electrical  preparation  of  .     Haag  545 

Manufacture  of  .     (P)  Guntz   1102 

Modification  of    Schlagdenhaufen's   reaction    for   . 

Grimbert    285 

and  silicon  ;    Thermic  process  based  on  the  reaction  of 

.     (P)  Goldschmidt      935 

Magnesium     carbonate     manufactures ;      Italian    Customs 

decision : 930 

carbonate  ;     Production    of    voluminous    norma!    -. 

(P)  Brill     589 

carbonates.     Davis  788.  (Errata)  978 

chloride  ;    Manufacture  of  hydrochloric  acid  from . 

(P)  Sehloesing 477 

compounds;    Organic  .     (P)  Schering 392.  1173 

iodomercurate.     Duboin 713 

oxide  ;     Physical   properties   of  fused  .     GoodwiD 

and   Mailey    757 

perborate  ;    Preparation  of  . 

(P)  Deutsche  Gold-  und  Silber-Schcide  Anstalt. .     443 

(P)  Roessler-Hasslacher    Co I42r 

permanganate    as    an    oxidising    agent.     Michael    and 

Garner    313 

peroxide  ;    Manufacture  of  rich .     (P)  Hinz 928 

salts  ;    Influence  of  on  certain  bacterial  actions. 

Machida 488 

sulphate  ;  Application  of to  rice  plants.   Daikuhara     4SS 

sulphate  obtained  in  acetic  acid  manufacture  ;  Separating 

and  working  up  .     (P)  Garroway 477 

Magnetic  materials;   Manufacture  of .     (P)  Hadiield   592,  991r 

materials:    Treatment  of  .     (P)  Hadfield   889 

separator  for  ore  treatment.     (P)  Masclunenbau  Anstalt 

Humboldt    80.  322r 

Maize  oil.     See  under  Oils,  fatty, 
starch.     See  nnder  Starch, 
sugar.     See  under  Sugar. 
Malachite  Green.     See  vnder   Triphpuylmethane  dyestuffs. 

Malay  States  ;    Dammar  resins  from  ' 894 

Rubber  cultivation  in  857 

Tin  exports  from  the  Federated 377 

Tin  and  gold  in  the  Federated 849 

Malic  acid  ;    Detection  of in  fruit  juices: 

Kunz 92 

MrsTrezat       870 

Malonyl-p-phenetidine  ;    Manufacture  of  dialkylated  . 

(P)  Act.-Ges.  i.  Anilmfabr 560r 

Malt  analysis  committee  ;    Report  to  Institute  of  Brewing..     236 

analysis  ;    Determination  of  extract  values  in  by 

the  refractometer.     Mohr 395 

analysis ;     Diastatic    catalysis    of    hydrogen    pproxide 

in  .     Van  Laer    550 

analysis  ;    Use  of  closed  mashing    beakers    for     . 

Pankrath    286 

Coffee    substitute  from  .     (P)  Kathremcr's    Malz- 

kaffee    Fabr 

culms  ;   Alkaloid  (hordenine)  from .     L£ger    

decoctions  ;    Production  of  tasteless  roasted  .     (P) 

Weyerinann 

Dhastatic  capacity  of from  large- and  small-corned 

barley.     Kllrodt      601, 

drying  apparatus  : 

(P)  Electric  and  Ordnance  Accessories  Co..  and 

others   603 

(P)  Ellermann    491,  U13r 

(P)  Shew  and  Jones    773 

extract ;    Condition  for  increasing  .     Cerny    ....     385 

extract ;  Separating  nitrogenous  constituents  of by 

porcelain  filtration.     Brown  and  others 1112 
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85 


sent 

extracts;   Converting   dlastauc  Into  solid   form : 

■  utm  ho   Diamall  Qcs      

[P]  Poll  k     ...  -    l""1 

extracts;  Rxamlnati if  commercial       -.  Hamsun  ami 

Qnli  ";" 

axtracts;    Pi  Jtaquenno  and  Roux  ..     707 

lire   .11  |  P)    I  eltx    774 

ipparatui     [P    Rice      881r 

Influence  ol  llghl  on  green .     Bode 84 

kilning;    Oerman  system  ol  Knopf 

liquors      Manufai  tun    of   I  nglisli  .  i    278r 

Nitrogenous  constituents  of  -.     Evans   i  ;- 

nous  i  instituonta  of soluble  in  cold  water 

and  not  coagulated  bj  boiling.    Brown  and  others  1110 

iratlons       P]  Felix     774, 

I'r.  psration  of by  hypo  I  " 

:  determination  of  colour  "i         -      U'-rmann   ..   1166 

Regulating  stun    and  colour  ol     —  in  the  kiln. 

Onttweln       7n" 

rootlets.     Bermann     ll{'-' 

short    grown for    producing    full-bodied 

Under    1228 

Isation  ol  Braner  601 

Temperature  neci  ssarj  for  destroying  injurious  organisms 

on    .     Henneberg    329 

Treatment  of .    (P)  Coweli  10 61 

Water-soluble    polj  •    of   .     Brown    and 

others     mi 

-    ;    Hvdrolvtic  action  of  of  malt.     Manno  and 

i  lorentino     1229 

Halting  apparatus     IP)  Dewar  229 

industry  in  German)    278 

Migration  of  nitrogen  from  endosperm  to  embryo  in • 

Brown  and  others  "11 

Mnltod.'Mnn-  :  Intermediate  produi  I  ol  diastatie  hydrolysis 

ol    starch      Rhelnfela    998 

Malt..*.  ;    i  omplete  conversion  ol  dexixina  from  starch  into 

.     Fernbach  and  Wold  618 

Manchester  Corporation  Rlectricity  Works ;  Visit  to ..     c. 7  4 

Section;   Remarks  on  the  work  of  the Bailey   ..   1200 

Ship  (anal  docks  and  sewage  work*       Visit  to 674 

Manganese  alloys ;  Theoryolthi  magn  tic .     Guillaome     B49 

Compounds  of with  silicon.     Doerinckel 886 

deposits  in  l  ap  ■  Colony   26 

Determination  of  9mall  quantities  of  Tarugi  ....     911 

Influence  of on  iron.     Arnold  and  Snowies 538 

•iron  n  ckel-carbon  alloys      Carpenter  and  others     ....       22 

■molybdenum    alloys.     Arrivaut   849,     lo»7 

in  Mysore,  India  1151 

domerating  .     IP)  Hehcrlcin   1155 

ores  ;   Production  of in  the  United  States 933 

Reduction  of  barium  manganite  to  obtain  .     (P) 

Limb 72 

s. p*>ration  of from  nickel  and  cobalt.     Funk 954 

steel      5m  under  Steel. 

■tungsten  alloys.    Arrivaut  1099 

Manganese  dioxide  ;    Determination  ol  tra  :i  a  ol  iron  in 

i  ormimba  nf     92 

dioxide;    Re<  from  ores,     (P)  Rumholri 

and  others     S25 

Vctionof on  barley.     Katayama 70S 

I  si   of as  a  fertiliser.     Bertrand 83 

Mamhct  thKiovii  .    Oil  from  the  seeds  of  .     See  under 

Oils,  fatty. 

Mannitol  :    Action  of  b.  laetit  oerogenes  on .   Harden  and 

Walpole 490 

Mantles  :    See  under  Incandescence  mai 

Manure  .      Apparatus    for    making    from    peat.     (P) 

Van    Haeiten    327 

Artificial  in   Japan    942 

Issimllable  phosphatic .     (P)  Laur 275 

Drying  drum  for .    (P>  Vial 

Influence  of  -  —on  barley.      Voelcker 647 

Influenc :    ol    rem  ton    ol  i  ll    yii  Id        Un    and 

Bahadur     598 

Manuiacture  of  ■  1"    Steyaerl    898 

Manufacture     of     drv from     organic    waste 

P    GQnther 438 

Manufacture  of  from  fffical   matter.     (P)  Charles 

et  C4e 1  "'■'•' 

Manufacture  of from  peat 

P     Basin  488,    1227 

P    Gerries 549 

P    Van   Haeften S27, 

■.  pry  of from  vinasse.     Kestner 946 

from  sewage  slue  !     Sidebotham   1169 

Treatment  of  peal  for  .     (P)  l'.azin  488 

Utilisation  of  sewage  sludge  as .     (P)  Grosse-Bohle    711 

See  also  under  Fertilisers. 
Made  products  ;    Determination  of  the  lead  value  of . 

>y 880 

siiL'ar  industry  54'-> 

syrup  and   sugar;    Determination  of  "lead  number" 

in .     Winton  and  K  reider 957 

Marble,  artificial  ;  Manufacture  of  : 

i  P|  Lefranc   NM8 

i     Pasero  886 

(P)  Thorn 537,  760r,  986r 

Margarine  :  Detection  of  in  bitter.     Bobin 1055 

Manuiacture  of  - — .     (P)  Pellerin 1000 


Manual  dl  and  oil  cake  trade  of 

ll ike  process.     Bffenberger  ....   

iahmffifoUai  Caoutchouo from th<  barkof  . 

Jnmelle  

Mash  tuns  and  infusion  decoction  and  d  [PI 

Bouse      '061 

Hashes  ;  Material  tor  tm  dilating  drawing-ofl In  fermen- 
tation Industries.     (P)  Ernst  

i  ess;  increasing  the  yield  of  oxtnet  in  the  . 

1160 

Haasecnite;  Purification  of .    (P)  Weinricb   — 601r,  648r 

Production  of  .    (P)  Paschke   II 

Mat.h.    (P)  Bokmayer and  Swoboda 199 

compositions.    (1*)  Bokmayer  and  8woboda 9lr 

heads;   Detection  of  white  phosphorus  in  .      Van 

Rijk     869 

industry  of  Italy    90 

Material  nnattacked  by  acids  for  covering  metallic  casings. 

i  Pi  Lacollonge   435 

Material  resistant  to  wal  c  and  chemicals.    (l'i  Eoebmann 

and  Kaufmann    202r 

Converting .    (P)  Day    209,  98Sr 

produced    in    copper    smelting  ;  Constitution    of  . 

i.  Miami  Philp '-I 

Separating .     (P)  Baugaley  and  others   934 

Treating  molten .     (P)  Koch    546 

Treatment  of  : 

Johnson      322,  818 

(P)  Savelsberg    851 

Maturing  apparatus  for  worts,  beers,  stout.  Ac.     (P)  Cross- 
man  aud  Selg 193 

i ration  of  • from  lupins.     (P)  Keis 332 

M    i-iiring  the  flow  of  gases  and  liquids  ;  Apparatus  for  . 

P     Monkhouseand  Burstall 1135 

high  temperatures  ;  Apparatus  for  .     (P)  Cie.  F'abr 

Compteurs  et  Material  d'l'sines  a  Gaz  ,  and  Fery. . .     256 

liquid  sulphur  dioxide  ;    Tube  for  .      (P)  Paccot- 

t.t 9i8 

vessel  for  liquids.     (P)  Dehn 69 

Meat  |   Preserving  .     (P)  Calm 1062 

Medallist.  1906  (Ludwig  Mond)    671 

Medicinal  plants  ;  South  African  .     Juritz 133 

substances  ;  Protective  coatings  for  .    (P)  Donard 

and  Labbe.  554r 

Medicines  :  Process  of  making  .     (P)  Cross,  and  Ferro- 

phosphat  Hes 392r 

Medium    for    internal    combustion    motors  ;  Workjug  . 

P    Winand    !>S2 

Meeting  ;  Proceedings  of  Extraordinary  General 343 

Proceedings  of  twenty-flfth  Annual  General  0o9 

Mclezitose.     Tanret  706 

Melting-roints    of    slags ;  Apparatus    to    determine  . 

Johnson    813 

Membership  ;  Comparison  of in  1Ss6,  1900.  and  1906. .     670 

Meiiispermae.ie  :  Existence  of  caoutchouc-bearing  vessels  in 

a  genus  of  .     Haheu   88 

Menthol  salicylic   acid   ether;  Manufacture  of  .       (P) 

Bibus  and  Schenble  233,  336r,  952r 

Mercerising;  Apparatus  for .     (P)  Mather  and  others . . 

cotton  fabrics.     (P)  Beresin 1042 

cotton  and  ramie  slubbing.     (P)  Steiner 1042,   1042 

Process  of  .     (P)  Mather  and  others 691r 

tissues  at  full  width  ;  Apparatus  for  .     (P)  Roth- 

well-Jackson  and  Hunt    177 

Winding  cotton  on  bobbins  for  .     (P)  Fontaine.  .37. :.  755 

Mercuric  acetate  ;  Differentiation  of  compounds  with  allyl 

and  propenyl  side  chains  by  .     Balbiano 442 

acetate  solution  ;  Action  of  on  pinene  and  cam- 

phene.     Balbiano  442 

chloride;  Preservation  ofsugar  juices  by  .  F.hrniann    190 

chloride;  Solubility  ol  in  ethyl  acetate  and  acetone. 

'. 89 

iodide  ;   Isomorphism  of  with  zinc  and  cadmium 

iodides.     Duboin    757 

iodide  and  methylamine  ;  compounds  of  .     Fran- 

' 853 

oxycyanide.     Holdermann 134 

sulphate;  Action  of  iodine  on  ■ .     Briickucr 713 

Mi  renrous  iodide  ;   Preparation  of  .     Szilard 

oxalate  emnlsions.    Castellani  827 

sulphate;  Action  of  iodine  on  .     Bruckner 713 

sulphate  ;   Influence  of  size  of  grain  on  behaviour  of  

in  standard  cells.     Von  Steinwehr 852 

Mercury  ;  Determination  of  in  antiseptic  soaps.  Seidell  236 

emulsions:  Manufacture  of  — — .     (P)  Lederer 1052 

industry  of  California.     Vale    125 

lamps  .   Electrode  material  for  .     (P)  Bastian  and 

Calvert   •  •  185 

Apparatus  for  illuminating  liquids  by  .     (P) 

■  unri  Gen "  •'•'• 

ores  ;  Assay  of  .     Holloway 338 

production  of  the  United  States BIB 

pump  ;  Rotating  .     Gaede    135 

separation  of  bismuth  from  .  Staehler  and  Scharf- 

enberg      Jl 

Volumetric  determination  of .    Kupp ilia 
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Mercury  etiolate;  Manufacture  of  .     (P)  Biedel.  .233r,  335r 

chroniate.     Cox    983 

ions  :  Complex  .     Knox 809 

oxychlaridea  .  Production  of .    Dukelski   653 

oxyeyanide.     Holdermann 607 

salt*  ol  acetylene  with  acidified  solutions  of 

.     Nieuwland  and  Maguire 840 

Mcroquinine.     Koenigs  825 

Metal  Mid  anhydrides  ;  Action  of  liquefied  ammonia  on . 

•     helm  and  Jacohsonn   1010 

Application   of  to  molten   silica.     {Pi  Bottomley 

and  Paget 122r 

bearing  material  :  deducing  .      (P)  Helander  ....  1050 

bean:             rials;  Treating  precious  .     (P)  Merrii!.  851 

bearitn:  materials  ;  Treatment  of  .     (Pi  Merrill  ...  592 

deposits  ;  Klectiolytic  formation  of  brilliant  .    (P) 

Classen  S56 

leaching  process.     (P)  Joseph    320 

Mit-rial  for  cleaning  and  protecting .     (P)  Saponia- 

Werke  F.  Bochm    541r 

pieces;  Joining  electrolytically.     (P)  Jacobs  ....  1225 

production  of  New  South  Wales 641 

production  :  Kussian  S 10 

production  of  the  United  States 1-4 

sulphides  ;     Extraction  of  metals  from  .  (P) 

Imbert      26r 

tubes  ;  Electrolytic   manufacture   of  .     (P)  Darm- 

itSdter   B17r 

values;  Extraction  of  from  ores.     (P)  Baggaley..  1051 

Metal-ammoniums  ;  Nature  of  .     Ruff  and  Geisel 314 


Metallic  coatings  ;  Electrolytic  production  of  lustrous  

on  metals.     (P)  Classen    187r 

compounds;  Electrolysis  of  .     (P)  Ashcroft 1225 

compounds  ;  Manufacture  of  .     (P)  Parfitt   482r 

compounds  ;  Reducing  .     (P)  Price,     and     Union 

Carbide  Co 853,  853 

deposits  ;  Production    of    electrolytic  .     (P)  Griin- 

baum    994 

(P)  Trunkhahn 817,  994r 

ferments.     Sabatier  717 

films  produced  by  cathodic  disintegration  ;    Dichroism, 

double  refraction .  and  conductivity  of .    Maurain     446 

flakes   or  scales  :     Making  .     (P)  Edison    Storage 

Battery  Co 642,  643,  700r.  891r.  1225 

objects  ;    Cleaning  composition  for .     (P)  Saponia- 

Werke  F.  Boehni 482 

salts  and  oxides  ;    Densifying  and  removing  gases  from 

masses  of  .     (P)  Bartlett  and  Gordon 180 

sheets,  threads,  and  rod?  :  Electrolytic  manufacture  of 

.     (P)  Cowpcr-Coles  30r 

surfaces  :    Removal  of  fouling  from  .     (P)  King's 

Norton  Melal  Co 37S 

Metalliferous  compounds  :  Treatment  of preparatory  to 

smelting.     (P)  Heberlein    983 

materials  ;    Purifying  and  nodulising  .     (P)    King 

1*4.  991 
sulphides  ;    Concentration  of by  flotation.    Hunt- 
ington          74 

Metallisation  of  celluloid,  horn,  &c.     (P)  Schwob  and  H6bert- 

Dilette    323,  906r 

Metalloids  ;    Manufacture  of  .     (P)  Kiihne   890,  llOlr 

Metallurgical  furnace: 

IP)  Benjamin    432,851 

(P)  Lauth    699 

(P)  IJoyd  and  Thill    S51 

(P)  Roberts  and  Moreliead   644 

(P)  Shear 9 34 

(P)  Soc.  Anon,  du  Gazogenes  sous  Pression  ....     642 

process.     (P)  Dawson   934 

process  (zinc).     (P)  Snyder  322 

Is  ;     Manufacture   of  fireclay  .     (P)  Queneau   591r 

waste  gases;    Power  obtainable  from .     Richter  .    1151 

Metallurgy  ;    Art  of  and  apparatus  for  .     (P)  Touceda     701 

Employment  of  autoclaves  in  .     (P)  Riviere 543 

Metals  ;    Aluminothermic    preparation    of  .     (P)  Gold- 

schmidt    185 

Annealing  : 

(P)  Bates  and  Peard    1153 

(P)  Eaches  and  Williams 1  2'i 

Apparatus  for  recovering .     (P)  Hendryx 1154 

Apparatus   for   recovering   precious  .     (P)  Garvin 

Cyanide  Extraction  Co 187 

Apparatus  for  separating from  liquids.     (P)  Dion. 

and  Americus  Electro-Hermatic  Co 581,  905 

Apparatus  for  separating  from  ores.     (P)  Evans, 

and  Cyanide  Vacuum  Filter  Co 1102 

Apparatus  for  separating  precious  from  gangue. 

(P)  Moore    319 

Apparatus  for  treating,  refining  and  purifying .     (P) 

Simpson   .* 852r 

arrangement  for  the  electro-deposition  of .       (P) 

Schmita    644 

free  from  carbon  ;     Electro-metallurgical  manufacture 

of  .     (P)  Gin    127 

Colouring  and  preserving  .     (P)  Maas  ct  Rose    ..     756 

Concentrating  and  separating  .     (P)  Wlndhausen     699r 

Deoxidising  .     (P>  Vunck      889 

Deposition  of  on  metallic  arti'!-.     (P)  Cowper- 

Coles  889r 

Determination  of by  electric  conductivity  measure- 
ments.    Donau 285 
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Metals — cont. 

Electrical  measurements  on  .     Fawsitt 223 

Electrodeposition  of  .     (P)  Lewis  and  Corey   . .  .      993r 

Electrodeposition  of  on  metal  plates.       (P)  Hille 

und  Miiller    1054 

Electrolytic  extraction  of : 

V    Ganz  und  Co 29,  29r,  30 

(P)  Lenart  818 

Electrolytic  extraction  apparatus  for -.     (PI  Carrier, 

and  Elmira  Electrochemical  Co 937 

Electrolytic  extraction  of  from  ores.     (P)  lafon- 

taine  856 

Electrolytic  separation  of : 

Hollard' 445 

(P)  Hybinette     433r 

Engraving  =     (P)  Dejey 30 

Etching  electrolytically.     (P)  Dejey   80 

Extraction  of  .     (P)  Slater  1152 

Extraction  of  from  ores  : 

(P)  Arnold 099 

(P)  Benjamin    1157 

r    Eybert  and  Eybext    543 

(P)  Gutensohn    765r 

I  l'i  Turton 1101 

(P)  Wolf    432r 

Extraction  of  from  ores  or  waste.  (P)  Gutensohn     319 

Extraction  of  precious from  ores.     (P)  Muffiy,  and 

Philadelphia  Cyanide  Process  Co 592 

Extraction  of  from  their  sulphides.     (P)  Imbert..    26r 

Flux  for  extracting from  ores.     (P)  Gutensohn  319,  851r 

Formation  of  native  from  sulphides.     Gautier  . .   1150 

Furnaces  for  separating (P)  Leitch 699r 

Galvanising electrolytically.     (P)  Amer.  Steel  and 

Wire  Co..  and  Meaker    80 

Hardening  and  toughening  .     (Pi  Churchward    . .   1050 

Increasing  resistance  of  for  incandescence  lamps. 

(PI   Kuzel 920,  1083r 

Influence  of  on  fermenting  liquids.     Nathan  and 

others     35 

Influence  of on  lactic   acid   fermentation.     Richet     708 

of  the  iron  group  ;  Distillation  of .     Moissan 268 

for  lithographic  purposes  ;    Electrolytic  preparation  of 

.     (P)  Strecker  18Sr 

Making  composite  .     (P)  Edison   851 

Manufacture  of ; 

(P)  Kiihne    890,  llOlr 

(P)  Simpson  and  Bourcoud 1152 

Manufacture  of by  the  aluminothermic  process.     (P) 

Goldschmidt  and  Weil 1049r 

Oxidising  in  impalpable  powder.     (P)  Bertou    . .    1224 

precious  :    Apparatus  for  recovering  .     (P)  Garvin     892 

precious  ;    Apparatus  for  recovering from  slimes. 

(P)   Gluyas 269 

precious  ;     Extraction    of    from    zinc    ores.     (PI 

United  Zinc  and  Chemical  Co %.    .     378 

precious ;     Recovery    of   .     (P)    .lust    Mining   and 

Extraction  Co 320,  76  i 

precious  :     Refining   hvdrometallurgical   products   con- 
taining   .     I 1>    Merrill    378 

Precipitating  from  cyanide  solutions.     (PI    Shar- 

wood  and  Merrill  1051 

Production  of  and  their  compounds.     (P)  Mehner  1101 

Production  of  fused  from  oxides  and  other  com- 
pounds.    (P)  Vautin  763 

Production  of  fused  from  their  compounds.     (PI 

Weldite.   Ltd 934r 

Production  of from  sulphides.     (P)  Heskett 104'.i 

Purifying  .     (P)  Chance    933r 

Purifying  electrolytically.     (PI  Chance 80 

Recover;  of  .     (P)  Malfett.  and  Int.  Nickel  Co.  .   1102 

Refining  : 

(P)  Callmann  and  Bormann  4S1,  765r.  851  r 

:P I   Simpson    1049r 

(P)  Super-Refining  Metallurgists,   Ltd 542 

Refining by  means  ol  calcium.     (P)  Brandenburg 

and  Wieus 379 

Relation  of  solution  pressure  to  surface  condition  in . 

Fawsitt 1133 

Separating .     (P)  Groesbeck 1154 

Separating  — —  from  ores  : 

(P)  Saunders,  and  S.O.S.  Svnd S20 

(P)  Waterburv  and  Huddart    I«>51 

Treatment  of  .     (Pi  Goodsell  269 

Treating  in  the  el-ctric  induction  furnace.       (P) 

Gredt    54« 

Methane  ;    Apparatus  for  detecting  and  determining in 

mines.     (P)  BicCutcheon    954. 

and  hydrogen  :  Gaseous  mixture  containing  .      IP) 

Sabatit  r 


Methyl  alcohol ;  Decomposition  of  copper  sulphate  by . 

Auger    

Detection  of  .     Scudder  and  Biggs 

Detection  and  determination  of ■.     Voisenet 

Determination  of in  formaldehyde  solution.     Blank 

and  Finkenbeiner 

Preparation  of  chemically  pure  -.       Klasou      and 

Xorbn  

Mcthvl  group  .    Keplacemi  nl  ol  acetyl  by by  means  of 

diazomethane.     Ibrz.iL'  ami  Tichatecnek    


Mcthvlamine  ;    Liquid  as  a  solvent. 

and  mercuric  iodide  ;    Compounds  of 


Gibbs 


I'rancois 


lOOfir 
975 

637 

955 
957 

500 

1172 

559 

1122 

653 


i.\m:x  OF  Bi 
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PAOK 

Ifethylanthraqulnonc   derivatives;     Uanafaotun   of  . 

Inilln  und  Soda  Fabrik   

Mcth\    I  flltts 

dJtannate ;     Cotton   and   half-wool   Impi 

mi.  ll« 

n     S«  iw  fiifs. 

Ketaylpentoses ;  of In    "ram |     root. 

r 14 

Mourou  and  Talent 38 

Mexico  ;    Mineral  exports  of 1224 

IBenj  Finch,   co innting  - —     in  Poblcr isi 

Pulverisation  of  .     (P)  Tiller 383 

■fleroeoecw  which  form*  "  fruit  eaten."     Beck 106(> 

lOcro-organisuu  .  Action  of  compressod  gases  on  the  life  of 

.    Foa    945 

UddUnga ;   Utilising    nutritive    properties    of  .        (P) 

■loll    90:! 

Miedzianka  ;  Bloctrolytio  treatment  of  copper  ore  at . 

r   llf.T 

Milk  ;  Abaorptton  oi  odorous  matters  by .    Bordas  and 

Touplain    651 

Alkall-batyrometric  method  for  determining  tat  in  . 

itchier  716 

titrating .    (Pi  Wnnn    1169 

Concentration  and   preservation  of  .    (P)  Joanne 

and  Horde 651 

Condensed  vegetable  .    Katayania Tin 

Desiccation  of : 

il'i  Hatmaker  U13 

[PI  Kammenuann  

Desiccation   and    preservation   of  .      (P)    Bevenot 

and  de  Neveu  

I  ''termination  ol  protelds  in  .    Trillat  and  Sauton 

trolytic  treatment  of .    (P)  Willson  and  others    903 

Extraction  of  milk-sugar  and  casein  from  .       (P 

Hatmaker    23lr 

Food  product  from  .    (P)  Hatmaker 132r 

Homogenising  breaker  for  .     (P)  Petitpierre. ... 

Malted 

(P)  Soc.  Le  Lait   1000 

(P)  Terrien    1000 

powder  ;  Manufacture  of  : 

(P)  Dupont  and  others    904 

(P)  Hacdua      36 

powder  ;  Preparation  of  from  whole  milk.       (P) 

Bnoka  and  others   279 

powder  and  products,     (P)  Eammermann 554 

Preparation  of  artificial  human  .     (P)  Holgate  and 

p     903 

preparations  ;  Manufacture  of  .     (P)    Szfkely  and 

Kovacs   2Slr 

Preservation  oi  lor  a  short  time.     (P)  Breteau  554 

preserve.    (P)  Sarason,  and  Boehringer  and  Soehne  132,  231r 

rving  (P)  Jung    

products  ;  Production  of  : 

IP)  Simpson  and  Jackson   86 

(Pi  Taylor  I94r 

proteins  ;  Making    threads    or   sheets    from  .     (P) 

Timpe 16 

Reducing  to  a  dry  powder.     (P)  Gathmnnn  and 

ra  lifi'.i 

Ropy  i-  rin  niaiion  ol .     Harrison 602 

separators ;  Centrifugal  : 

r     Iktiebolaget  Separator 132,  182,  12::o 

I'    Prouius,  and    Akt.  Bnrmeister   and  Wains 

Ha  kin-Og 

Sterilising     —      (P)  Turner 

Suhstitute  for  from  oil-cakes.     (P)  .losing 231 

sugar;   Extraction  of  from  milk.     (P>  Hatmaker.    2:iir 

treated  with  hydrogen  peroxide.    Adam I 

Treatment  of  .     (P)  Pfeiff   554 

Mineral  deposits  in  Cumberland 25 

exports  from  Brazil .7 

exports  of  Mexico 1 224 

industry  ol  "iiistrta  888 

industry  of  New  Zealand 76 

industry  of  Peru 1100 

Industry  of  Sweden 888 

oils.  <  'lis.  hydrocarbon. 

production  of  Australia    104S 

production  of  Bosnia 814 

production  of  Canada 318 

production  "i  Carthagcaa 641 

production  of  Germany    377 

production  of  India 104s 

production  "f  Italy 77 

production  of  Japan  

production  of  New  South  Wales 641 

production  of  Qui  bee 7c.  : 

production  of  Queensland 4S1 

production  of  Southern  Rhodesia 640 

production  of  Spain 933 

production  of  Tasmania 

production  of  the 1  .  :om 26f 

production  of  thi   I                     - 124 

resources  of  Ugeria   933 

resources  of  Ceylon   933 

springe  ;  Fractionation  of  the  rare  sis  from  water  of  — . 

Mourou  and  Biqiiard   1233 


washing  machine  : 

.[ 1210 

nchnlli     

washing  and  separating  apparatus.    (l'i  Howatt  816 

waton,    ><>  un 

Minerals  wishing  and  separating : 

Smith    364 

ler  364 

Drying  apparatus  for .    (P)  Robinson    7 

entrating .    (P)  Sulman  and  others 890 

[PI                            ux    ..  767 

is  from  q,  765r 

[(educing by     carbon     monoxide.     (P)  OronwaU 

I,   935r 

—  by  (lot  Kirby 

of  .     i  i  Hid  others 890.  llulr 

i  reatn  entof  — .    (P  543 

and    Patchin :!25,  765r 

Washer  for                P)  Nlcholls 990,  1164 

r  for  earthy for  the  ceramic  in  I 

Roubaud    374 

\\c:                      i  .     (P)  Sulman  and  Pieard 220 

Ser  .■ 

.Mines   and   quarries;    General    report   and  1905. 

691 

Miiiin                                 it  of  .     (P)  Koppcrs 686r 

industry  ol                        .mi 377 

industry  of  Norway 431 

Mist;  Prevention  of  condensation .    (P)  Ephraim 257 

Mixer  for  explosives.     (P)  Auchu 1119 

Vertical .     IP                    418 

Mixing;  Apparatus  for  agitating  and  .       (P)  Trent 

8,  257r,  581r 

ucatns  for  dry  materials.    (P)  Raps  305 

ds  mechanically.     [P                                   Ler 107 

liquids  in  [,r  di  terroined  proportion  ;  Apparatus  for . 

(P)  Scl  118,  839r 

machine,     (P)  Mundy,  Broadley,  and  Rhodes 256 

pulp,  masses  uuh  diluting  agents  ;  Apparatus  for . 

(P)  Drost 944 

Mixture  of  eases  or  vapours  with  liquids  ;  Producing  a  . 

il'i  Meyersberg    1209 

Modern  Violet.     See-  under  Gallocyanine  dyestuffs. 

Moistening  ol  dyestuffs,    Ac.       Facilitating  the    .     (P) 

it  -is    1    Anihnfabr 368 

Moisture  :    Determination  of  specially  applicable  to 

cordite.     Dupre    780 

Molasses :    Apparatus  for  extracting  from  sugar.     (P) 

Delettre    1228 

Colouring  matter  from  .     Wichardt    687 

Decolonsation  Of  cane  for  analysis.     Pellet  and 

Fribourg 600 

llery  :    Chemical  control  oi  a  cane  .     Gongora  330 

Elimination  01  invert  sugar  in  by  fermentation. 

and  Pairault 190 

Extraction   of  sugar  from  .     (P)   Battistoni  and  Jj 

Rotelli 944 

Fermentation  of  cane  .     Marker     831 

Preparation  of  for  fermentation.     Garbarini 1166 

Recovery    of     nitrogenous    matter     from    after 

removal  of  potash.     VasseUX    823 

r  from .     Andrlik 600 

Sucrose  am!   raffinose  in  mother  liquors  from  the  de- 
toxification of  .    Andrlik 1109 

Uollendo  biscuif  rubber      Spence    1057 

Molybdenum   and    its    alloys;     Production    of   .      (P) 

'-Metallurgical  Co 1154 

Determination  of  .     Darroch  and  Meikleiohn. . .  .  1176 

incandescence  bodies  ;    Electric  glow  lamps  with  . 

(P)  Siemens  und  Halske  A.-G 115.  308r 

-manganese  alloys.     Arrivaut    849,  1047 

Preparation  of  fused  .     Biltz  and  Gartner 1100 

Molybdenum  dioxide ;    Reduction  of  by  boron.     Du 

Jassoneix 855 

silicidc  ;    New  .     Watts 1105 

Molybdic  acid  ;  Reduction  of by  molybdenum  in  solu- 
tions.   Guichard 1145 

Titration  of  reduced  solutions  of by  permanganate. 

Guichard    1145 

Monazite  ;    Occurrence  oi  ■  in  Tringganu.     Lock 183 

sand    811 

sand  :  Treatment  of to  obtain  thorium  and  cerium. 

Garclli 559 

Monolithic  tank:    Application  of  the  — —  to  glass  melting 

furnae                       .mte-Falleuxet  Cie 1147 

Mordant ;  Lactic (P)  Claflin    68 

Mordanting  apparatus.     [PI  Venter 310 

tissies;    Substance  for  use  in  .     (P)  Nowak  and 

others 647 

with    tannic    acid    and    antimony    compounds.     (P) 

Elhardt 1091 

wool;   Proeessof .     (Pi  Nitrit  Fabrik 425 

Mordants  ;    Solvents  for  and  mordanting  power  of  metallic 

.    Hcermann 1089 

Morin.     see  under  Tyrone  dyestoffB. 

Harinoa  iteiitm;    ~cod<?  of  — ~.    Drabble  433 

o  2 
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Castor  oil  ;  Caucasian  .     Liebreich  . . 

Castor  oil    product ;  Manufacture    of  — 

werke  Stern-Sonnebom      

Castor  oil  from  Southern  Rhodesia 

Characteristics  of  certain  foreign  .     Schrceder 

Cocoanut  oil.    Reijst 

Cocoanut  oil ;  Alcoholysis  of  .     Haller  and  Yous- 

Bouflan    

Cocoanut  oil  in  butter  ;  Detection  of  .     Robin  .... 

Cocoanut    oil    in    butter ;    Detection    of  by   the 

Polenske  method.     Rideal  and  Hai  rison 

Cocoanut   oil    in    butter    fat ;    Determination  of  . 

Harris  

Cocoanut  oil  :  Keeping  qualities  and  causes  of  rancidity 

of  .     Walker   ". 

Cod  liver  oil ;  American  .     Tolman 

Cod    liver    oil ;  Examination    of   .     Thomson  and 

Dnnlop  

Cod  liver  oil;  Production  of  .     in  Finmarken  .... 

Cod  liver  ^d;  Separation  of  the   fattv   acids   of  . 

BuL 

Cottonseed  oil  trade  of  Marseilles 

Electrical  hydrolysis  of .     (P)  Simpson  

e.nulsions  ;    Viscid  or  fluid .     (P)  Rasters 767, 

Examination  of  .     Thomson  and  Dunlop 

Extraction  of  .     (P)   Gesner  and  Brandly  . .     81, 

Fish  oils  ;    Composition  of  certain  .     Fokin    .... 

Fish    oil :     Eliminating   the    odour   of  .     (P)    De 

Hemptinnp 80, 

Fish  oils  ;  Examination  of .     Thomson  and  Dunlop 

Blah   oil   industry  of  Japan 

Gummy  material;    Production  of  from  oils.     (P) 

Ro.'ci.  Tassy  et  de  Roux   

Hardening   and   solidifying   .     (P)    Kronstein 

Herring   oi> ;    Japanese   .    Sage     


(P)  Oel- 
273. 


1055 

893 

188 

1056 

1054 

273 
893 
128 
381 

1226 
1055 


381 
382 

272 
644 

1158 

27:t 

S57r 
937 

893r 
935 

B57> 
272 

596 

894 
857r 
938 


P.U1E 

Oils,  fatty — eont. 

Herring  oil ;  Occurrence  of  clupanodonie  acid  in  . 

Tsujimoto 819 

"  Inoy  "  kernels  ;  Oil  of 1159 

Leather  preserving  : 

(P)  Schowalter 130,  598r 

(P)  Vultee 83 

Linseed  oil  and  cake  ;    Properties  of with  solvents. 

Mitarewski  818 

[inaeed  oil;    Examination  of  : 

Thorns  and  Fendler 892 

Thomson  and  Dunlop 937 

Linseed  oil ;    Oxidation  of  .     Sabin   578 

Linseed  oil ;    Purification  of  for  varnishes.     (P) 

gemann 224 

Lubricating  oil ;    Odourless .      (P)   Haenflein  and 

Kornfeld 938 

Maize  oil   exports  from  the   United   States 1160 

Manihot  nlamovii;    Oil   of    seeds    of    .     Fendler 

and  Kuhn   323 

Marine  animal  oils  ,  Treatmentof .     (P)  Potolowsky  644r 

Marine    oils ;     Method    for    examining   .     Procter 

and  Bennett    798 

Mucuna  oil ;    Examination  of  .     Mareeuw    433 

Olive  oil ;    Apparatus  for  washing bv  decantation. 

(P)  Coq 486 

dive  oil;   Examination  of .     Thomson  and  Dunlop  937 

Olive  oil  exports  from  South  Italy 223 

Olive  oil ;   Extraction  of .     (P)  Del  Prado  y  Lisboa  938 

Olive   oil;    Java .     Wedemeyer 893 

Olive  oil ;    U.S.   Customs  decision  on 596 

Owala  oil.     Wedemeyer 893 

Ozone  numbers  of  — — .     Fenaroli    1159 

Fuming  buckthorn  (Rhamnus  cathartica) ;  Oil  from  seeds 

of  berries  of  .     Krassowski 818 

Purification    of    .     (P)    Fresenius 273r 

Sardine  oil :    New  unsaturated  fatty  acid  in  Japanese 

.     Tsujimoto 818 

from  seeds  and  fruit ;    Recovery  of  .     Tanquerel  701 

Sesame*   oil;     Colour  reactions   of  .     Soltsien....  996 

Treatment  of  .     (P)  Braschler-Kurtz 219 

Turkey  red  oils  ;    Analysis  of .     Herbig 1009 

Vegetable  oils  ;    Behaviour  of towards  polarised 

light.     Eakusin 272 

Vegetable  oils  ;    Extraction  of  .     (P)  Del  Prado  y 

Lisboa 938 

Walnut  oil ;  Detection  of  foreign  oils  in .  Balavoine  499 

Whale  oil ;    Occurrence  of  clupanodonie  acid  in  . 

Tsujimoto 819 

Oils,  hydrocarbon  : 

Benzine  for  degreasing  ;    Selection  of .     Trotman  1202 

Benzine;    Instrument  for  testing .     (P)   Roth 236 

Crude  oil ;    "  Cracking  gas  "  from  Baku  .     Engler 

and  liosner 977 

Cylinder  oils  ;   Testing  apparatus  for .     (P)  Tavart 

de  Borms ' 423 

Determination  of  in  paraffin  scale.     Neustadtl..  139 

Distilling  off  the from  oil  coated  fines.     (P)  Kirby  843 

Gas-maker  for  heavy .     (P)  Eveno 169 

Gas  making  oils  ;    Composition  and  valuation  of  . 

Ross  and  Leather    916 

Gas  producer  for  heavy. (P)  Briest     529 

Lubricating  oils  ;    Constants  of  mineral .     Kissling  977 

Mineral  oil  soaps  ;  Manufacture  of .     (P)  KorndSrfer  856 

Mineral  oils  ;    Apparatus  for  testing  .     (P)   Roth  258r 

Mineral   oils  ;    Cholesterol   content  of  .     Rakusin  1085 

Mineral  oils;    Emulsifying  .     (PI   Korndorfer . . . .  856 

Mineral  oils  ;    Manufacture  of  candles,  Ac,  from  . 

(P)  Kuess 1141 

Mineral  oils  ;    Manufacture  of  emulsions  of  heavy . 

(P)  Van  der  Ploeg 423,  687r 

Mineral  oils  ;    Production  of  oil-free,  wax-like  paraffins 

from .     (P)  MacGarvey  and  Stransky 423 

Mineral  oils  ;    Refinins  : 

(PI  Alcohol  Syndicate.  Ltd 879r,  921r 

(P)  Macalpine  and  others    584 

Mineral  oils  ;    Solidifying  and  making  solid  soap  from 

.     (PI  Kuess   1141 

Mineral    oils  forming  stable  emulsions.     (PI     Junginger  1036 

Mineral  oils;    Working  up  .     (PI   Landsberg. . . .  634 

Naphtha ;     Apparatus    for   separating   from    oil 

or  other  liquids.     (PI  Edson 767 

Naphtha ;     Oxidation    and    distillation    of    .     (P) 

Soc.  Anon,   des  Combustibles  Industriels 686r 

Oil-burning  equipment;  Simple .     De  Kalb  114 

Refining    and    purifying    .     (P)  Day 1035 

Tar   oils  ;     Dimethyl   sulphate    for    determining   . 

Valenta 366 

Tar  oils  ;  Emulsions  of .     (PI  Spalteholz 748r 

Tar  oils  for  impregnating,  &c. ;   Working  up  heavy . 

(PI  Nordlinger    1036 

Tar  oils  ;    Preparation  of  dermatologically  active  coal- 

which  do  not  darken.     (P)  Knoll  und  Co. . .  440 

See  also  Petroleum. 

Oily  matter  ;    Recovery  of  from  sewage  sludge.     (P) 

City  of  Bradford.  Garfield  and  Grossmann 86 

Ointments.     (PI  Kessler 893r 

Oleic  acid;    Constitution  of  .     Molinari  and  Soncini..  1055 

Molinari  and  Soncini's  paper  on  the  constitution  of . 

Harries   1158 

Ozonides  of .     Harries  and  Thienie 1055 

ozondies  ;     Decomposition  products   of  .     Harries 

and  Turk i 1168 
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F  101 

OMoaeld 

New  acids  of  tho .     Ponilo 

I    3    i  Hi  nil-  decision  on 27:) 

traction  ol  ir.un  fattj   acldj       P    Lwn 

.itnl   i.iirnna "-1, 

Olive      leaves      Canzoneri .'.■■•      ''    ' 

M1:ir   .    Extraction  ol  with  oarbon  bisulphide  or 

tetrachloride     Jurgenseu 938 

,,il      Si   ml-,  tatty. 

Ontario;    Copper  deposit  In  a99 

Open-hearth  proi  Steel. 

Orangi      Formation  and  distribution  ol  terpenlc  compounds 

In  the .    Charabot  and  Laloue 390 

On  briquettes ;  Manufactun  ol  : 

(P)  Noll  and  Trainer    917 

P]  Si  bulb   5b  Inberg    Ul  ,u 

, ecntrating  machines     (P)  Wynne U6r 

concentration 

tP>  Chapman    -„u" 

(PI  Schwars  Ore  Treating  Co.  ..78,  "8.  18.  78.  <8,  78 

IP]  Snlman   llj4r 

(P|  Sulman  and  others  ..lS4r,  :S7Sr,  850.  1049r.   II. .Ir 

I'    W  in dh  hi-  n ,699' 

atratora  ;  Centrifugal  .     (P)  Adams 1152 

crushing  .  Separating  and  concentrating  deposits  or  tail- 
mas  from  --      .     (PI    HiilcliiiiKS  *S1 

crashing;  Washing    and    concentrating    metalliferous 

deposits  from  .     (P)  Hutchings 378 

dust ;  Sintering   comminuted  .     (P)  Davison,   and 

imerican  Sintering  Co ;.':•, ";! 

flotation;  Physlcsof-  Swinburne  and  Rudorf  .. .       <4 

roaster     IP    Bolleau  and  Sherwood    542 

roasting  turn 

I'    Edwards   10d0'' 

P    Haddern  l°50r 

Rider  ™4 

P]  ■sanfllippo   o4'-r 

roasting  furnace  :    Notary .     IP)  Sieurin    11 

roasting  furnace ;  Tilting  .    (P    Edwards 816 

roasting  and  oxidising  apparatus',     (l'l  Biitterltcld 1051 

separator.     IP!  Mot.'    4;i2' 

separators;  Centrifugal  '■  , 

P)  Adams    J}»» 

:■    |vci;         1158,1152.1152 

separator  and  classifier     ,  P)  Swyny  and  Plucknett losor 

separator ;  Electro-magnetic     -         PJWnrmbach..      323 

separator  ;  Magnetic  : 

!P]  GrOndal -2^ 

|P)   Imperial  lire  Separator  Co •>»! 

(P)  Masehinenban   Install  Humboldt  80.  3i.'_r 

separator;  Wet  magnetic .    (P)  Odling  and  Jamie- 

son    •■•""••, 3-3 

washing    and    separating    machine;  Centrifugal  . 

awns  and  Davies 1?4 

Ores  ;  Agglomerating  fine  .     (P)  Bachman.  and  Northern 

Irou  Co •  ■  •  •  •  ■  •  ■    i l0 * 

Agglomerating  friable  or  pulverulent  .      (P)  Gold- 

schmid    ......... 543 

Apparatus  for  concentrating  ■     (P)  Combres 04^ 

apparatus  for  dissolving  and  separating  values  from . 

P    Rider      26 

Apparatus  for  treating  : 

(PI  Hendryx  *«J 

1 1"   l.omas  "J 

(P)  Soderling    ..■■■•■, ?*J 

Applying  heat  for  treating  .     IP)  Jackson  ........     1£° 

Hailing  pulverulent  or  dusty  .     (P)  Goldschmid. . .    592r 

Briquetting  friable  .     (P)  Keinke 1  lOlr 

Concentrating  low  grade  .     (PI  DeCoppet....   2,0,  542 

Converting  ami  smelting  .     (PI  Day    »» 

Cyanlding  apparatus  for  .     (P)  Kankin 989 

Disintegrating,  screening,  and  washing  machine  for  . 

(P)  Storey  UZVr,  Uoi 

Drv  concentration  of  : 

(P)  Minerals  Separation.  Ltd ,41552 

IP)  Fulton  and  others .S~ 

Economical  treatment  of  sulphide  .     Jackes 596 

Electric  smelting  of  : 

(Pi  Anderson    r ' ,r 

Brown  and  Oesterle »*■ 

Eleetrolvsis  of  .     (P)Ashcroft 1--* 

Electrolytic  extraction  of  metals  from  .     <P)  Ganz 

un(f  Co        -9-  29r-  •"' 

Extraction  of  metals  from  .     (P)  Gutensohn 319 

Filters  for  slimy  .     (P)  Ridgway 989 

Pomaces  for  roasting,  desulphurising,  or  drying——. 

(P)  I.eggo  126'  o91r'  :>91 

Furnace  for  treating  .     (P)  Ducco     ...... ....890,  990 

Furnace    for   treating   pulverulent  .     (P)  Robeson 

and   Bettington      ••■  •  •46d-  8,6r 

containing  gold,  silver.  Ac.  ;  Treatment  of  pyritic  — — . 

(P)  Blackmore  and  Howard .988,  Iiusr 

Heating  .     (P)  Dennis    1101.  U01,  1102r 

Mechanical  preparation  of  powdered  .     (P)    v.  ma- 

hausen ■  ■  •  •  ■  •  ■       - ' 

Melting  primarv  baths  for  dissolving  .     (P)  Bag- 

galey  and  Allen   . .  •  •  ■•  •  •  •  ■  -.  • «« 

Nodulising  .     (P)  Dellwik  and  Goldschmid 64-ir 

non-metalliferous  ;     Treatment    of  .       (P>  Morgan 

Crucible  Co  .  and  McCourt  •  ■  ■  •  ■ : J" 

Preliminary  treatment  of  refractory  — — .     (P)  Atkinson     481 


Recovering  values  from  sulphide  .    (P)  Pohle  221 

Redaction  ol     — ' 

Pi   Brown 7«.  481 

(P)  Eoehler  

P     i .  .  :,    mi  and  Bperry 381,  890r.  li"ir 

ting  ■     IP)   Haas   

Roasting  sulphide  -        to  sulphate!      Pondrlcek. . . . 

Screen  for  washing  [Pi  Marty Ki4'.i 

si  paration  ol  P)  Gro  ibeck H64 

Separation  ol  constituents  of  by  vacuum  flotation. 

i  pi  Elmore ....      25 

Separation   ol    metals   from     — .    il'i  Saunders,   and 

-  c  -   Synd     320 

Smelting    — :  _„, 

[PI  Baggaley  and  others  934 

I-     In  209.  988r 

P)  So   vit 1  1'" 

il'i  Potter   -r'«- 

(P|  Savelsberg I8*r 

Smolting           in  blasl  furnaces       P    Kemp     ,..  27i.  8l»r 

Smelting  process  and  furnace  for  .    (P)  Rlvcroil...  542 

SulphatTsation  ol by  fusion  with  sulphates.     (P) 

Knke    221,   851r,    1049r 

Treatment  of : 

pi  Arnold  and  Selna  269 

r    B      -   ind  Borwi  n   378 

i  l'i   Baker  and  Hearne 541r 

[PI  Crane    85i 

i  l'i  Handy    642 

c    Hendryx   48* 

(PI   Nicholas 26r 

il'i  Savelsberg 18*>,  "1 

(P)  Snyder    I'5' 

Treatment  of  auriferous  .    (P)  Rollason 126 

Treatment    of    complex    sulphide  .     IP)  Rumbold 

and  Patchin    825,  1051r 

Treat  on  nt  of  in  electric  induction  furnace.       (P) 

i.nilt     545 

Treatment  of  by  electrolysis:     (P)  Dekker  Ha* 

I  reatment  of  finely  granulated  or  pulverised  .     (P) 

i  .  Ihii  r  and  Ziegler   320r 

Treatment  of  nickel  .     IP)  Maclvor  and  Fradd 541 

Treatment  of  precious  metal  .     (P)  Atwater 481 

liatmentof preparatory  to  smelting.     (P)  Heber- 

lein    98s 

!■    iiing  refractory  metal-bearing  .     (P)  James...   1101 

Treatment  of  sulphide  : 

I'    Baker  and  -„ijth 1153 

I P)  Brown     889' 

(P)  Kingsley 889 

(P)  MacKay  and  Beckwith I100 

Treatment  of  uranium  and  tungsten .     (P)  Haynes 

and  others      •  •     I29 

Utilising  volatile  portions  of  sulphide  as  fuel.     (P) 

Baggaley  and  others °41 

See  also    Aluminium.    Antimony.     &c.  ;  also 
H'i//fr  Min-rals. 

Organic    compounds  :  Manufacture    of  by    oxidation. 

(P)  Lang    

compounds  ;   Reducing  .     (P)  Kapff   

compounds  containing  sulphur ;     Manufacture  of  . 

(P)  Kalle  und  Co 

substances  ;  Transformation    of  by    partial    com- 
bustion.    (PI  Walter 1 

substances  ;  Treating  in    presence    of    vanadium 

compounds.     (PI  Meister,  Lucius  und  Briining. . . . 

Bubatanees  ;  Oxidation  of  by  partial  combustion. 

(P)  Walter    

substances  ;  Preserving  .     (P)  Krause  and  Lenk. . 

Organisms  which  fix  atmospheric  nitrogen  ;  Preparation  of 

.     (PI  Farp-Thomas    

Organomagnesium  compounds  ;  Preparing  and  oxidising . 

(P)  Schering     392, 

Organo-sols  and  -gels  of  sodium  chloride  and  bromide.     Paal 

and  Kiihn    

Origanum  oil.     See  under  Oils,  essential. 

Ornamental     effects  :  Producing  on     woven     fabrics. 

(P)  Tootal  Broadhurst  Lee  Co..  and  Brookes 

Osazones  of  ..-diketones  and  reducing  sugars.     Landriiu 

Osmium  ;  Determination  of  .     Orlow 

Osmosis ;  Gaseous  through     a     colloidal     membrane. 

Amar    •  -  •  •  •  ■  • 

and  osmotic  pressure  ;  Nature  of  .     Kanlennerg. .  . 

Ossein;  Preparations  of  .      (P)  Helbronner  and  Vallee. 

Otto  of  rose.     .See  under  Oils,  essential. 
Owala  oil.     See  under  Oils,  fatty. 

Oxalates  ;  Decomposition  of  alkaline  earth by  solutions 

of  alkali  sulphates.     Cantoni 

Manufacture  of  .     (P)  Feldkamp 283r. 

Oxalic  acid  :     Electrolytic  reduction  of  to  elyoxylic 

acid.  4c.     (Pi  Einzlberger  und  Co 

Manufacture  of  .     (P)  Feldkamp 283r, 

Oxazine   dvestuffs  :     Manufacture    of   blue   mordant  . 

(PI  Meister.  Lucius  und  Briining 

Manufacture  of  leuro-derivatives  of .     (P)  Durand. 

Huguenin  ct  Cie ■  ■  •  ■  •  •  • 

Manufacture  of  yellow    and  green  .     (P)   Durand. 

Huguenin  et  Cie 

Nature  of  ' .     Hantzseli  
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Oxidation  ;    Dyeing  brown  by  .      (P)  Badische  Anilin 

unJ  Soda  Fabrik  120 

Manufacture  of  organic  compounds  by .    (P)  Lang     89r 

of  o-,  m-.  and  p-compounds  ;    Relative  rates  of  -. 

Bradshaw 391 

Oxide,  spent  ;    Extraction  of  sulphur  and   cyanogen  com- 
pounds from  .     (P)  Beeigneu! 58:!.  8S4r,  985 

Revivifying  from  gas  purifiers.     (P)  Browne  ....     421 

Oxides:    Action  of  hydrogen  sulphide  on  .     Gautier  .   1150 

Basic  salts  of  bivalent  metal .     Stromholm    476 

Behaviour    ol    metallic    at    high    temperatures. 

Doeltz  and  Graumann    1218 

Conductivity  of  .     Konigsberger  and  Eeichenheim  1103 

Manufacture     of     alkali     metal     .     (P)    Badische 

Anilin  und  Soda  Kabr S47r 

Manufacture  of  metallic  .     (P)  Genton    316 

Production  of  .     (P)  Fink-Huguenot 264r 

Solub:lity  of  metallic  ■ in  glazes.     Ramsden 266 

Use  of  metallic  as  oxidising  catalysts.     Sabatier 

and  Mailhe    717 

Oxidising  catalvsts  :  Use  of  metallic  oxides  as .     Sabatier 

and  Mailhe    717 

fabrics  ;   Process  of .      (PI  Cleff.  and  Susquehanna 

Silk  Mills  262 

substances :      Determination    of    by    hydrazine 

sulphate.     Medri    911 

Oxy -acids  of  chlorine  ;    Manufacture  of  salts  of  .     (P) 

Gibbs,  and  National  Electrolytic  Co 847 

Oxygen  ;   Action  of on  aliphatic  amines  in  presence  of 

copper.     Traube  and  Schonewald    203 

Action  of  on  Para  rubber.     Herbst 224 

Apparatus   for   generating   .      (P)    Roessler-Hass- 

lacher  Chem.  Co 1045 

briquettes  ;  Manufacture  of .     (P)  Jaubert  . .  885,  1096r 

Composition  disengaging on  contact  with  a  liquid. 

(P)  Roessler-Hasslacher  Chem.  Co 1045 

Compositions  for  generating .     (P)  Brindley    ....  1219r 

containing  hydrogen  :    Influence  of in  determining 

calorific  values.     Graefe  876 

Conversion  of  into  ozone  at  high  temperatures. 

Fischer  and  Braehmer   314 

Determination  of  in  copper      Archbutt     42 

Generation  of  .     (P)  Von  Foregger    1146r 

generator.     (P)  Jaubert   928,  1044r 

and  nitrogen  ;    Mixtures    of    liquid  .       Stock  and 

Nielsen  1095 

Preparation    of    from    oxygenated    salts.     (P) 

Jaubert     180.  8«4r.  885.  1146r 

Producing  — —  for  internal  combustion  engines.     (P) 

Winand    632,  6S6r 

Production  of  from  air.     (PI  Mewes 478 

Production  of  from  liquid  air.     (P)  Mewes    180 

Test  for  .     Christomanos 1068 

Oxyhemoglobin  :    Preparation  of  a  solution  of : 

(P)  Hendrikszoon 197 

(P)  Jansen 233r 

Oxyhalogen  acid  salts  ;    Manufacture  of  .     (P)  Deuts. 

Solvaywerkc    766,  891,  1053 

Oxyhydrogen   mixtures ;     Influence   of   radium    on   ■ . 

Jorissen  and  Ringer   696 

Oxyliquit,  a  liquid  air  explosive.     Sieder    778 

Oxyquinoline.     See  Hydroxyquinoline. 

Ozone  ;    Apparatus  for  generating  : 

(P)  Harris   891 

(PI  Nat.  Ozone  Co.,  and  Rice   79 

Conversion  of  oxygen  into  at  high  temperatures. 

Fischer  and  Braehmer    314 

Detection  of •  by  tetramethyl-di-p-diaminodiphenyl- 

methane.     Fischer  and  Marx    829 

Gravimetric  determination  of  .     Fenaroli    1159 

Influence  of  pressure  and  character  of  discharge  on  the 

formation  "of  .     Chassy 816 

Physiological  action  of  .     Sigmund 277 

Preservation  of^foods  by  .     (P)  Weasels   de   Frise     332 

Production  of  : 

(P)  Applegarth  and  Quain    992 

(P)  Cie.  Franp.  de  l'Ozone    700 

Harries  1155,  1156 

Production  of  by  electrolysis  of  alkali   fluorides. 

Prideaux    185 

Thermic  formation  of  in  moving  gases.     Fischer 

and  Marx 80S 

Use  of  in  quantitative  analysis.     Jannasch  and 

Gottschalk  715 

Ozonised  air  or  oxygen ;      Producing     highly     .     (P) 

Ddchaux  and  Mallmann  936r 

Ozonisers.     (PI  Wood-Smith     27 

Electrical  .     (P)  Sahlstrom   700r 

with  dielectric.     (P)  Wessels  de  Frise    1103 

with  electric  discharges.     (P)  Wessels  de  Frise    79 

Ozonising  apparatus  : 

(PI  Gaiffe 432 

(P)   Ozonair,  Ltd 433r,  891r 

(P)   Ozonair,  Ltd.,  and  Joseph  593 

(P)    Wessels  de  Frise    543 


P 

PACE 

Packing   material   for   hydrochloric   acid   and   gas   treating 

towers.     (PI  Hurlbutt 758 

materials;    Hygroscopic  .     (P)  Braun   419 

Packings  :    Composition  for  protecting from  lubricating 

oils.     (P)  Van  Westrum 362 

Padding  ;    Production  of  shaded  effects  on  fabrics  by  . 

(P)  Meister,   Lucius  und  Briining 262 

Paint : 

(P)  Drevfus  434r 

(P)  Potter   434,  939r,  939 

Antieorrosive  .     (PI  Milburn 938 

Antifouling .     (P)  Dunnett  and  others 325,  383,  703r 

Antiseptic  preservative  .     (P)  Schobert 383r 

Black  oxide  of  iron  for  .     (P)  Whiffing 1226 

Liquid  cementing  .     (P)   Standard  Paint  Co 939 

Luminous    .     (P)    Despax 1161 

Manufacture  of  : 

(P)  Colignon   1161r 

(P)   Ruch    273r.    1057 

material.     (PI  Lance  and  de  Joannis 486.  1106r 

Non-corrosive  and  antiseptic .     (P)  Dunnett..  325,  703r 

Preparation  of  submarine  .     (P)   Dubois 325 

Preparation  of  white  .     (PI   Van  der  Schuijt  and 

others 273r 

Production  of  in  the  United  States 894 

Regulations    for   manufacture   of   in    which    dry 

lead  carbonate  or  red  lead  is  used.     (Home  Office)     702 

remover ;      Non-inflammable     .     (P)     Ellis,     and 

Chadeloid  Chemical  Co 434,  857r 

Rendering    non-inflammable    by    carbon    tetra- 
chloride.    (P)  Founder 81 

with  resin  base.     (P)   Btittner  Planner  zu  Thai    ....       32 

Treatment  of  .      (P)  McMaster   32 

U.S.  Census  of  768 

vehicle ;      Manufacture    of    a    .     (P)     Norddeuts. 

WoUkammerei    u.    Kammgarnspinnc-rei 486 

Zinc-white  oil .     (PI  Hcntzschel  und  Co.. 1056 

See  also  Colours  amZl?igments. 

Paintings  :    Producing fast  to  washing  on  fabrics.     (P) 

Hottenroth 313 

Palaquium     treubi ;     Principles     of    guttapercha    of    . 

Jungfleisch     and     Leroux 646 

Palladium  ;    Colloidal  nature  of  solution  of  obtained 

by  means  of  carbon  monoxide.     Donau 283 

-copper  alloys.     Ruer 1150 

Determination  of  .     Orlow    779 

Determination  of by  electric  conductivity  measure- 
ments.    Donau 285 

Electric    resistance    of    .     Fischer 993 

Palm  ;    Paper  pulp  from  the  dwarf .     (P)  Echegut 388 

Paper  ;    Apparatus  for  impregnating  on  the  machine. 

(P)  Dobler 441.  864r 

Apparatus  for  spraying  fluid  on  .     (P)  Hanitzsch     691 

Application  of  size  to.  .     (P)  Lockctt  and  Baker     864 

base.     (P)  De  Perini  and  others 1040 

Beating  engine  for  use  in  making  .      (P)  Bertram 

and  Milne 37 

Calenderinc,    glazing    and    removing    wire-marks    from 

.     (P)  Haydon   232 

Coating  and  drying .     (P)  RoUer 493 

Coating  with  viscose    or    mixtures    thereof  with 

pigments.     (P)   Lilienfeld  and  Tedesko 263 

coloured;  Manufacture  of .     (P)  Tittel     87 

coloured  ;      Manufacture     of     irregularly     .     (PI 

Meister,  Lucius  und  Briining    87,  280r 

coloured    on    one    side ;     Manufacture    of    .     (P) 

Leykain-Josefstha!  A.-G.  i.  Papier  u.  Druck.-Ind.     232r 

Determination  of  hardness  of  sizing  of : 

Klemm  1001 

Kollmann 905 

Determination  of  rosin  size  in  .     Rebs 830 

drying  drum.      (P)     Mignot   179 

Grease    and    moisture-proof   .     (PI    Weingaertner, 

and  National  Biscuit  Co 906 

half-stuff  from  peat ;   Manufacture  of .     (P)  Kirner  132r 

half-stuff  from  peat  moss  ;    Manufacture  of  .     (PI 

Beresl'ord 864 

impervious  to  oil;    Rendering  .     (P)  Pearson....   1064 

Impregnating  with  resins,  fatty  acids,   &c.     (P) 

Brandt   845 

industry    of    Norway 441 

industry  of  Russia 1111 

industry'  of  Sweden  440 

Insulating  properties  of  dry .     Campbell 935 

machine ;     Direct    utilisation    of   the    waste    water    of 

a  .     (P)  Erfurt 653r 

machine    and    drying    cylinders ;     Driving    the    . 

Hofmann    825 

machinery.     (PI  Parker,  and  Improved  Paper  Machinery 

Co 88 

making  apparatus.     (P)  Moritz  and  Moritz 280 

making  apparatus ;      Separation    of    impurities    from 

pulp  in .     (P)  Macnaughton 33:'r.  334 

making;    Bleaching  fibres  for  .     (P)  Jouve 389 

making;  Dissolving  size  for .     (P)  Knitfler  441.  441,  441 

making  machine  : 

(P)  Parker 389r 

(P)  Strickland 906 

(P)  Tittel  388r,  865r 
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eont. 
making  machines;    Apparatus  for  supplying   colouring 

matter  to (P)   littol 

niiikni :  machines .  Smoothing  apparatus  for .      t 

I  ill.  I 775,  865r 

making   mat  rials  .     Bamboo   and    pousobia  as  . 

Kalndler nu 

making  materials;     Bleaching .     (P)    Gagedols..     411 

making;    Philippine  iibres  for .    Richmond 863 

mfcMng  ,     i  tllfsatiou   "f   machine   "  back-waters  "   In 

- — .    IP)  Gerard   950 

makm^  ;    Wurkni :  up  vegetable   materials  (or . 

r    w   nchen-Weu  enfelser  Braunkohten  A.-G.  ..     494 

Manufacture  of  : 

Lrmengaud 389,  652r 

(PI   Blnni  494r 

Morris  

Manufacture    ol for     Lithographic    prints.    (P) 

4  11 

manufacture;    Peat  bait-stuS  (or  .    (P)  Kirner..     388 

manuiactur--  ;    stulf  purifier  and  screen  /or  .     (P) 

232r 

uuunufactnre  ;   Treatment  of  straw.  jute,  ,vc.,  for . 

d-Tenua  88 

manufacture ;     Treatment    of    wood    (or    .    (P) 

Bergerholl     3" 

marbled  on  one  side  ;    Production  of in  the  paper 

machine.     [PJ  Pram 1115 

moistureproof ;    Rendering .    (Pi  Fritscn looi 

Pliotographic .    See  under  Photographic  papers. 

Printing     — .    (P)  Longley 845 

Producing  brilliant,  transparent  coatings  on .    (P) 

Eraemer  und  Van  Rubers 864 

pulp :     Forming   and    combinTng    writs   o(   .     (P) 

Parker 232r 

prjp  (rom   graminaceoua    plants.     (P)    Echegnt 388 

pulp;    Manufacture  o(  — — ■,     (P)   Dei   Varannea  and 

de  Vains 195,  494r 

pulp  :    Manufacture  of  from  llax.  hemp,  Ac.     (P) 

Soc     \non.  Fnbr.  Pates  a  Papier  de  Lin  et  succ.       950 
pulp  :    Manufacture  of  from  southern  pine.     (P) 

Coker   950 

and    pulprnlU    effluents.     Vogel 555 

pulp;    Preparation  of  .     (P)  Couper 556r 

pulp;    Production  of  white  .     (PI  Gagedois  ..    .   280r 

pulp ;    Production  of  from  wood.    (P)  Craighill 

and  others     494 

pulp  :    Strainers  for  .     (P)  Billon   865 

pulp;    Treatment  of  .     (P)  Evans    950 

pulp  :    Use  of  gvpsum  and  plaster  of  Paris  as  loading 

for  .     (P)  Monin    1064 

pulps.     Sm  also  under  Pulp. 

altering durable  and  impermeable.    (P)  Pomort- 

zetf     16.   425r 

Rendering  impermeable.     (Pi   Duryea 442 

Sizing  .     (P)  Dobler 441r 

Sizing  composition  for  use  in  making -.     (P)  Soc. 

Anon.  Mirabet    1231r 

sizing  ;    Testing  hardness  ol  : 

Klemra  1001 

Kollmann 905 

Swedish  "  Kraft  "  from  adansonia  fibre.      Beadle 

and  Stevens 440 

for  typewriting,  copying,  &c. ;    Mordanted  .     (P) 

Hawke    906 

Watermarking .    (PI  Trotman 606r 

Wax  substitute  for  use  in  making  coloured  .     (PI 

Winter    894 

yarn ;     Improving  .      (P)    H51ken   and   Donners- 

marck     37r 

Paraffin    candles :     Manufacture    of    composite   — — .     (P) 

Standard  Oil  Co 63r 

Detection  and  determination  of in  mixtures  with 

cereein.     Ulzer  and  Sommer 286 

scale  ;    Determination  of  oil  in .     Neustadtl 139 

wax;    Apparatus  for  treating .     (P)  Henderson    ..  12 

wax  :    Determination  of  the  solidifying  point  of  . 

Fischer 804 

wax  ;    Mould  fungus  which  decomposes  .     Rahn. .  879 

wax;    Transparency  of  .     Neustadtl 171 

Paraffins  :    Preparation  of  wax-like free  from  oils.     (P) 

MacGarvey  and  Stransky 42:: 

Xransparent  and  milky .     Mittler  and  Lichtensteru    467 

Paraldehyde:    U.S.  Customs  decision  on  283 

Paraxanthine  :    Conversion  of  caffeine  into  .    Fischer 

anil  Ach 232 

ParchmeDt   paper  ;     Action   of  alkaline  solutions  on  . 

Bartach 863 

paper :    Manufacture  of  artificial  .    IP)  Sachsen- 

rfider  712,  712r.  906r 

Pareira   root;     Alkaloids  of  .     Scholtz 1171 

Parting  apparatus  ;    Platinum  — — .     Jarman    561 

Pasteboard  :     Manufacture   of  .     (P)  Kron    37.  132r 

Production  of  brilliant  transparent  coatings  on  . 

(P)  Kraemer  und  van  Elsberg  Ges 864 

Pasteurising  apparatus  for  beer.  <tc.     (P>  Loew 439.  439r 

process.     ( P  i   Weber 1062 

Pastry  ;    Use  of  carbon  tetrachloride  for  detecting  forbidden 

colouring  matter  in .     Piutti  and  Bentivogolio  1168 

Patent  Law  reform  1123 


PAOl 

Application  'if  powder  to  .    (Pi  Damb 

and  others s  1 1 

Pavements;    Composition  for .    (P)  Wlghtman..  218,  220r 

Hanufacture  ol  artificial  -         (P)   Philippe 287 

Paving  ;   Composition  for  IP)  Yettei 

,   Manufacture  of  artificial  (P)  Schumacher    123 

Peal  ,  Apparatus  for  making  manure  from  (P    Van 

Baeften  327,  097r 

Apparatus  for  treating  wet   -         (P)  Bkenberg 

briquettes 

P    Ou  rom   '    

r    Strenge   ,,      80 

carbonising  retort ;  Vertical  |P)  Sellnow 258 

Charring  -     -.    (P)  Milller  B21r 

latum  of (P)  Jabs    843 

Drying  and   preparing  for  use  as   fuel  or  litter. 

r    I I  5u  lii  in  B   ire  30.8 

Extraetmg  1 sturefrom  .    (P)  Simm  4^0 

fuel;  Manufacture    of  P    Central    Torikohlen 

Ges SOBr 

half-stuff;  Manufacture  of .    (P)  Elmer  ...1. 

Increase  of  nitrogen  content  of  for  manurial  pur- 

pOSCS         I'      Basin      488,1227 

Kiln  for  distilling  (P    Ziegler   366 

Manufacture    "i    coke   from ■.     (Pi  Wielandt,   and 

Torfkoks  Ges 879 

Manufacture  ol  manure  from  : 

P     1      1   !   9      549 

I  l»i    Van  Haeften     599r,   997r 

moss ;    Manufacture    of    half-stuff    for    millboard   and 

paper  from .     IP)   Beresford 864 

Partly  coking .    (Pi  Oberbayerische  Kokswerke..   ;u7r 

Production  o(  fuel  (rom  by  the  electric  current.    (P) 

Bi  ssey 466r 

Semi-carbonisation  of  .      (P)  Oberbayerische  Koks- 
werke        10,  917r 

Pecan.     Levi  ami  Wilmer  384 

Pediococcus  vUrosus.    the  cause  ol   mucilage  formation    in 

"  Weiasbier."     SchSnfeld   771 

Pentoses  ;  Determination  of  .     Jolles 500 

iceol in scammony root     Etequier    44 

Volumetric  determination  of  .    Jolles 201 

Pepsin  preparation.     (P)  Act. -Ges.  f.  Anilinfabr 37r.  194r 

Peptone  ;  Manufacture  of  silk   fibroin  .     (P)  Act. -Ges. 

f.  Anilinfabr 278r.  279r 

preparation  containing  iron  thioeyanate.     (PI  Baum...  44.J 

Peptones  from  casein.     Skraup  and  Witt 913 

Perborates  :    Manufacture  of  .     (P)  Deuts.     Gold-  und 

Silber-Scheide-Anst 180r 

Perehlorates :  Electrolytic      manufacture     o( •.         (P) 

Couleru     271r 

Percussion  caps  ;  Manufacture  of  safety  .     (P)  Genre..  198 

Perkin  celebration     783,  12117 

Presentation  to  Sir  Win.  in  America 957 

Peroxides  ;  Earth    alkali    and    allied  .     Foregger    and 

Philipp   298,  (Erratum)   461 

Preparation     and    purification    of  -.     (P)  Poulenc 

Freres     374 

Packing  and  storing  washing  powders  containing  . 

(P)  K6nig3\varter  486r 

Peroxidised  compounds  :  Manufacture  of  .     (P)  Kirch- 

hoff  und  Neirath   884 

Peroxydase ;  Action     of  on     alcoholic     fermentation 

without  cells.      Bach   551 

Influence  of  on  the  action  of  catalase.     Bach 551 

Pcroxydases  as  enzymes  with  specific  activities.     Bach 649 

Persian  berry  colour  :  U.S.  Customs  decision  on  259 

Persian  wines.     Lecomte 946 

Persulphates  ;  Electrolytic  production  of  .     (P)  Teich- 

ner  and  Askenasy    992r 

Peru  ;  Mineral  industry  of  1100 

Vanadium  in  .     Hewett 931 

Petrol  ;  Vaporisation    of  .     (P)  Soc.    d'Eclair.    et    de 

Chauff.  par  les  Proc.  A.  Guy 1033 

Petroleum  :  Apparatus  for  producing  gas  from  -.     (P) 

Green  and  Mieville    876 

Bleaching  the  distillation  residues  of  .     Charitsch- 

kow  214 

Boryslaw  crude .     Wielezynski    214 

Bromine  value  of  : 

Utz    1140 

Weger  H40 

Chemical  examination  of Charitschkow 467 

Compound  giving  greater  brilliancy  to  illumination  by 

.     (P!  Mathon    467 

Determination  of  water  in  crude  1  Iraefe 1035 

distillates  and  residue  ;  Determination  of  pitch  content 

of  .     Charitschkow    1140 

distilling    apparatus.       (Pi  Dampfkessel-u-Gasometer.- 

fabr.  vorm.     Wilcke  und  Co 921 

Distilling  cmde  .     (P)  Bradford  and  Treadwell 172 

Esvptian  import  duty  on  ■  reduced   12 

Elimination  of  sulphur  from .    (P)  Blackmore.  .117,   117 

Extraction  of  from  bituminous  rock.     (P)  Endriss  921 

fields  of  Trinidad.     Craig    1140 

Illuminating  bodies  and  candles  (rom  .     (P)  Kuess.  1141 

industry  o(  Roumania    583 
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Petroleum — coat. 

industrv  of  Texas 529 

in  New  Zealand  634 

of  North  America.     Richardson  S7S 

production  of  California 467 

production  of  Canada  12 

Production  of    good  without    chemical    refining. 

u     696 

production  of  Roumania 977 

production  of  Russia  in  1905 422 

production  of  the  United  States 214 

products  ;  l   >  Customs  decision  on  309 

Protective  non-oxidising  gas  for  use  with  .       (P) 

Martini  and  Hfmeke 36?.  974r 

Psendocumene  in  Koumanian  .     Poni 214 

Reagents  far  purifying  .     Charitsehkow 62 

Rt- fining  .     'Pi  Macalpine  and  others 584 

refining  :  U.S.  census  of  1141 

Saponifying  and  its  homologues.     (P)  Lothammer 

and  Trocquenet 63 

a  OH  on-*,  in  Louisiana  .     Coates    366 

Solid  "for"  fuel.     (P)  Stillesen 169,  973r 

Solidification  of .     :  P    Km  as    973r 

Solidifving  and  making  a  solid  soap  from  .     (P) 

Eness   1141 

spirit  and  its  treatment.     Polack 422 

spirit  ;  Explosions    of  .    and    the    Martini-Huneke 

process.     Effenbergez    843 

spirit;  Instrument  for  testing  .     (P)  Roth 236 

spirit  ;  Rendering  non-inflammable.     (P)  Boerner 

and  Fluss   309 

Pharmaceutical    compounds ;     Manufacture    of   .     (P) 

Bayer  und  Co 653r,  654r 

substances.     Influence  of  incandescent  gas  light  on . 

Schoorl  and  Van  den  Berg 282 

Pkaseoius  lunatus ;     Cyanogenetic    constituents    of    . 

Kobn-Abrest 865 

Phenacetin  ;     Adulteration  of  ■ — —  with  p-chloracetanilide. 

Mannich   495 

Phenol ;    Efficacy  of  — —  as  a  disinfectant.     Bokorny  605 

Phenol -alcohols  ;    Manufacture  of  condensation  products  of 

.     (P)  Fabr.  Prod.  Chim.  Organique  de  Laire  857r 

Phenolic    compounds ;      Rendering    gelatin    insoluble    by 

atmospheric  oxidation  products  of .      Lumiere 

and  Seyewetz   704 

Phenolphthalein  salts  ;    Constitution  of  .     Green  and 

King  740 

Phenols  ;    Emulsions  of  .     (P)  Spalteholz 748r 

Fixation  of  atmospheric  oxygen  by  polyhydric  . 

Fouard   391 

Properties  of combined  with  acids  and  mixed  with 

soap.     Schneider    775 

Phenosafranines.     See  under  Azine  dyestuffs. 
Phenylacetic     acid     ketone     dyestuffs.     Trihydroxydesoxy- 

benzoln  and  its  derivatives.     Noelting  and  Kadi  era     748 

Phenylation  with  copper  as  catalyser.     Goldberg    55? 

Phenylborneol  and  phenylcamphene.     Haller  and  Bauer  . .     391 
Phenyldihydroquinazokne ;      Preparation     of     a     benzovl 

derivative  of  .     (P)  Kalle  und  Co ..     2S4 

l-Phenyl-2.3-dimethvl-4-amino-5-pvrazolone ;    Alleviation  of 

.     (P)  Soc.  Chim.  L'sines  du  Rhone  '. 714 

Phenyldimethylpyrazolone ;      Isonitroso-reaction     of    

and  its  derivatives.     Sperling 445 

p-Phenylenendiamine    brown    on    tissues ;     Production    of, 

and  resists  for .     Schmid 370 

p-Phenylenediamine ;      Disazo    compounds    of    with 

heterocyclic  side  chains.      Biilow  and  Busse    806,    1213 

Injurious    effects   of  on    health.     Erdmann   and 

Vahlen    68 

Phenylglycin;    Manufacture  of : 

f  P  i  Lippmann 392 

(P)  Meister,  Lucius  und  Brtining    1214 

(P)  Wohl  and  Blank 471 

Manufacture  of  and   its  derivatives  from  oxalic 

acid.     (P)  Kinzlberger  und  Co 392 

Manufacture  of  indigo  from  .     (P)  Becker  922 

6alts  ;    Manufacture  of .     (P)  Badische  Anilin  und 

Soda  Fabrik    470r 

Phenylhydrazine  ;    Reduction  with  • .     Puxeddu 1036 

Phenylnapbthimidazole ;     Manufacture    of    aminohydroxyl 

derivatives  of .     (P)  Act.-Ges.  f.  Anilinfabr.  215,  922r 

Manufacture  of  aminosulphonic  acids  of  .  (P) 

Act.-Ges.  f.  Anilinfabr 750 

Production  of   aminohvdroxvsulphonic  acids    of   . 

(P)  Act.-Ges.  f.  Anilinfabr 1142 

Phenylthioglvcol-o-carboxylic  acid  ;    Preparation  of    . 

(Pj  Kalle  und  Co 1038 

Philippine  fibres  for  papermaking.     Richmond    863 

Phonograph  records  ;    Manufacture  of from  starch  and 

dextrin.     (P)  Cie.    Gen.    des    Phonographes,    Cine- 
matographes,  et  Appareils  de  Precision 227 

Phosphamide  and  phosphimide  ;  Production  of .     Hugot       93 

Phosphate  in  Algeria    942 

exports  from  Christmas  Island     436 

Organic  limed  .     (P)  Cie.  Ind.  des  Mines  et  Car- 

rierea  de  Cierp   * ........*.  t .  k .  i ... t .. .  1 10  a 
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Phosphates  ;    Determination  of  phosphoric  acid  in  natural 

by  the  "  citro- mechanical  "  method.     Guerry 

and  Toussaint 912 

of  iron  and  alumina  ;   Rendering  double soluble  in 

ammonium    citrate.     (P)  Pilon,    Buffet.    Durand- 

Gasselin  el  Cie 1227 

Manufacture  of  bibasic  from  natural   phosphates. 

(P)  Schloesing 478 

Production  of    citrate-soluble  and  chlorine.     (P) 

Clemm    84r 

Phosphoguano  ;    Manufacture  of  .     (P)  Guerif 858 

Phosphomolvbdic  acid  ;    Behaviour  of  towards  ether. 

Verda 426 

Phosphorescent  bodies  ;    Preparation  of  .     tP)  Chinin- 

fabr    Braunschweig  Buchler  und  Co 284 

substances  in  the  form  of  powder  or  stone  ;  Manufacture 

of  .     (P)  Vanino  and  Lambrecht   336 

Phosphoric  acid  ;     Determination  of  by   the  "  eitro- 

mechanical  "  method.     Guerry  and  Toussaint 912 

Determi nation    of    total    and    soluble    in    super- 
phosphates.    Rohm 599 

Manufacture  of  an   olicinal  preparation  of   .     (P) 

>  i  colaldi 60S 

Reactions  of  the  three .     Arnold  and  Werner  ....       92 

Rendering  compounds  of  with  silicic  acid  citrate 

soluble.     (P)  Wolters  Phosphat  Ges 997 

Volatilising     quantitatively     from     phosphates. 

Jannasch  and  Heimann  1007 

Phosphorus  ;   Action  of  hydrogen  peroxide  on .     Weyl      476 

Bologna  .     Vanino    607 

Constituent  producing  electric  conductivity  in  air  which 

has  passed  over  .     Schenck  and  others 535 

content  of  flesh.     Emmett  and  Grindley 230 

content  of  white  of  egg.     Kaas 710 

and  copper.     Heyn  and  Bauer 1047 

Detection  of  minute  quantities  of  white .     Schenck 

and  Seharff  535 

Detection  of  white in  match  heads.     Van  Eijk    . .     869 

Detection  of  white  in  presence  of  large  quantities 

of  sesquisulphide.     Aronstein 955,  955 

Effect  of  on  copper.     Hiorns   616 

Influence  of  on  the  solubility  of  carbon  in  iron. 

Fettweis  376 

Investigations  on  .     Siemens 1044 

Test  for  .     Mauri  cheau-Beaupre" 655 

Phosphorus  chloronitride.     Besson  and  Rossett 758 

pentasulphide  and  ammonia  ;    Reactions  between . 

Stock  and  others  696 

sulphides.     Giran 264 

sulphides  ;    F.xistence  of  .     Boulouch 535 

tribromide  and  tri-iodide  ;   Action  of  ammonia  on  . 

Hugot 93 

trisulphide.     Boulouch    757 

Phosphuretted  hydrogen  poisoning  from  ferrosilicon  made 

in  electric  furnaces.     Lehnkering 817 

Photographic  developer  : 

iPi  Act.-Ges.  f.  Anilinfabr 00r,  234 

(Pi  Meister,  Lucius  und  Briining 444 

developers;    Action  of  alkalis  in  organic. .     Lumiere 

and  Seyewetz    496 

development.     See  under  Development. 

dry  plates,  films.  Ac.     (P)  Fraser,  Kelly  and  Bentham     135 

emulsions;  Base  or  support  for .     (P)  Findlay,  and 

Bromar.  Ltd 609r 

See  also  under  Emulsions. 

film.     (P)  Smith 655 

images  ;    Manufacture  of  coloured  .     (P)  Meister, 

Lucius  und  Briining   1 98 

images  ;    Production  of  .     (P)  Pifer 444r 

images  which  become  visible  or  change  in   light.      (P) 

>"eue  Photo<rraphische   Ges 393 

papers  which  darken  directly.     (P)  Lumiere  et  fils  . .  . .    1117 

papers  ;    Manufacture    of    .     (P)    Hoffsummer    . .    90r, 

234r,  867.  867r,  867r 

papers  ;     Manufacture   of  containing   no   soluble 

silver   salts.      Lumiere      90 

papers  ;    Manufacture    of    sensitised    gelatin    emulsion 

.     (P)  Robicsek    496r 

papers  ;     Manufacture  of  sensitive  printing  .     (P) 

Photochemischefabrik.  R.  Risse       867 

papers  ;    Phosphorescent  .     (P)  Bau 90 

papers  ;    Self-toning  : 

(P)  Poulsen   198,  198r 

(P)  Steudel    1117 

pictures  ;    Decomposing into  grained  images.     (P) 

Kllmsch  et  Cie 560 

pictures  and  plates  therefor.     (P)  Pifer 609r 

pigment  paper.     {P)  Neue  Photographische  Ges.  1174,  1174r 

plates;    Action  of  plants  on  .     Russell 1173 

plates  ;    Cause  of  fogging  of  in  tropical  climates. 

McDowall 1117 

plates  for  colour  photography.     iPi  Lumiere 655 

plates,  films.  Ac.     (Pi   Kelly  and  Bentham 828,  1003r 

plate  or  film.     (P)  Fraser  and  others 393r 

plates,  films,  Ac.  ;    Developing  and  finishing : 

(P)  Act.-Ges.  f.  Anilinfabr 90r 

(P)  Kelly  560 

plates  and  papers  ;    Hardening  the  gelatin  of  in 

fixing.     Lumiere  and  Seyewetz 1232 

printing  : 

(P)  Browne  1003 

(P)  Manly    . .  t 655,  1 174r 
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Photographic  -coitf. 

print  ug  ■    <P>  Rledei 

prints;    Production  of  multi-coloured  (P)  VathlS     198 

print*    on    -  ill  toning    paper ;     Treating  P 

Shepherd,  and  Griffin  and  Bom  1173 

prints  toned  with  oaltlon  to  . 

Lemalre   888 

process;    Theorj   ol  the  .    Luppo-Cramcr 

reducing  agent.    (P)  smith onir 

Photographs;  Coloured by  Wood's  method,    Neuhauss    ms 

ml  ooUrars ;    Production  of : 

r    Brasseur  *"« 

(Pi  Chem   Fabr  anl  Utten  Torm  Sobering  958,  1087r 

i'i  Ssciepanlk   

on  silk  ;    Production  of  .     Farrell 186 

on  silver  chloride  paper  ;    I'rinting  and  developing . 

r    M  .I!  .bar  I067r 

Photogruptiv ;     Bleachlng-out    process     of     colour  . 

Kttmme]  198 

in  colours  ;    Process  of : 

P    Soc       Uion      Plaques     et     Tapiers      Phot. 

Lumicre  et  Ills     185> 

(P)  South 952 

Lighting   compositions   for  .     (P)  Lumiere   et  nls 

500,  809,  809 

Vu    processes  of  colour  .     Metz 876 

Plate  for  colour  .     (P)  Luniiere  et  Ills 8«7 

Reducing  agent  (or  use  in .    (P)    Smith -mr 

Trichromatic  .    (P)  Jumeaux  and  Davidson    ....   336r 

Photometer  using  a  selenium  cell.     (P)  Torda  and  Bornand      91 

Phthaleln  serin  ;  Salts  formed  with  mineral  acids  in  the . 

Heller  750 

Pbytoeterol  and  olinl'st.  r.il  ,    Separation  of .     YVindaus  1060 

Picric   add   additive   compounds;    Determination  of  . 

Sinnatt       4:i 

Pig  iron.     See  umhr  Iron. 

Pigment   printing.    See  under  Printing. 

Pigments  ;    Antimony  compounds  for  .     (P)  Chatillon    996 

Lead  .     (P)  Kronen    1161 

Manufacture    of   from    galvanisers'    waste.     (P) 

Sanders      268 

Manufacture    ol    permanent    from    glass.    (P) 

Bennett  and  Mastln   325 

Manufacture  oi  printing  ink .     (P)  Fireman  129r.  1056r 

Manufacture    of    white    .     (P)  Van  der  Schuijt. 

Runtxe  and  Overman     224 

Manufacture    of    white     antimonv    oxide    •.     (P) 

Brunei       32 

Production  of  carbonaceous  — ■ — -.     (PI  Ogilvy   :i25 

silicate  .     (P)  Barth       1226 

with  silicon  monoxide  liase.     (P)  Potter    434.   -   " 

Vehicle  for  .     IP)  Irishman     821 

with  zinc  base.     (P)  Lance  and  De  Joannis 4P.G 

Pilkington's  Tile  and  Pottery  Co.  ;   Visit  to 672 

Pinachromy  and   ptoatype.     Metz      676 

Pine    cultivation    and    turpentine    production    in    France, 

Russia.  Qreece,  and  the  I  nited  3tates    547 

resin ;    Acids  in  .     Klason  and  Koehler     644 

wood  :       Distillation      products      of     .     Walker. 

Wiggins  and  Smith     365 

Pincne ;     Action    of    mercuric    acetate    solution    on   . 

Balbiano  " 4  4": 

chlorobydroohlorides.     Frankforter  and  Fran-     1 107 

fractions    of    French    and    American    turpentine    oil. 

Ahlstr5in  and  Aschan     4^7 

hydrochloride.     Hesse     390 

hydrochloride  :    Borneol  and  bornyl  acetate  from . 

Houben       557 

hvdrochloride    and    hvdrobromide :     Isoborneol    esters 

from .   (PI  Chem.  Fabr.  von  Hevden  714.  1002r,  1118 

oxalate.     (P)  Thurlow.  and  Portchester  Chem.  Co 1067 

Pinus  maritiniti  Mill  ;    Essential  oil  from  the  buds  of  . 

Belloni    198 

Piperazine  benzoate  and  salicylate.     Astruc 3^14 

Piperonal ;    Manufacture  of  protocatechuic  aldehyde  from 

.     (P)  Schimmel  und  Co 134r 

Pitch  ;      Chemical    methods    of    judging    briquette    . 

Constant  and  Rougeot    631 

Collection  of from  mains  of  gas-making  plant.     (P) 

Deuts.  Continental  Gas-Gee 364 

content     of      petroleum      distillates     and     residues ; 

Determination  of .     Charitschkow    1140 

Distinction  between  lignite  and  other .     Graefe  . .     422 

Manufacture  of from  tar.     IP)  Oppenheimer    ....    843r 

of  the  Norway  pine  and  Douglas  fir.     Frankforter  ....    1107 

oils  ;    Purifying  .     (P)  Hesse   1161 

0.8.  Customs  decision  on 117 

Pittosporum   imdulatum ;    Oil   from  fruit  of  .     Power 

and  Tutin      S65 

Plant  ;    Depreciation  of  .     Garry    359 

PI  ints  ;  Action  of on  a  photographic  plate.     Russell..   1173 

Cyanogenesis  in  .     Leather  903 

Work  of  respiratory  enzymes  in  .     Palladin     ....     "08 

Plaster  of  Paris.     De  Forcrand     1097 

Plaster;  Preparation  of by  precipitation  for  stucco.   (P) 

Koepp  und  Co 848 

Plastic  masses  from  casein,  Ac.     (P)  Collardon  ..   327,  384r,  941  r 
mass  of  ivory  or  horn-cuttings.     (P)  Foereter 942 


PIOI 

Plastic — cant. 

i  ii  of  a .    (Pi  Allers    

material  ;   Tri  atmi  nt  ol  P   Scott     .    187,   t-- 

substances ;    Colouring  used  In  di  -is. 

(P)   Ellertsen  70< 

transparent  product  for  ma]  i      Bores,  dims,  &c     (P) 

Catheltoeau  and  Itteury 327r 

coated    with   sliver  ,     Manufacture   of   .    (P) 

Martin    ' 

Platinum  blacl  .   Catalytic  actions  ol .     Loew  and  Aso    611 

Corrosion  ol by  sulphuric  acid,    Qucnnessen    695 

i  655 

Dissolving atl  a  direct  current.    Senter    700 

metals;  Analysis  of .    Orlow   779 

in  New  Zealand  i-'' 

production  In  1905     1100 

production  oi  the  Urals     877 

Russian  481 

-silver  alloys,  and  separation  ol  platinum  from  other 

metals.    Thompson  and  Miller     988 

Solubility  of in  sulphuric  acid.     DNepine      24 

Sublimation  of  below  its  melting-point.    Guntz 

and  Bassett 70 

ware;    Repairing .     Sweetland     76 

Wet  extraction  of .     (P)  Seigle    816 

Platinum  suits  ;  Action  of  sulphuric  acid  on in  presence 

of  ammonium  sulphate.     Deflplne     814 

Plumbism  due  to  electrolysis       Latham     86 

•'  Pois  de  Java  "  ;    Chemical  investigation  of  .     Kohn- 

Abrest    334 

Poison  ivy  plant ;  Constituents  of .     Acree  and  Syme  . .     951 

Polenske    method    for    detecting    cocoanut    oil    in    butter. 

Rideal  and  Harrison    870 

Polishes  ;   Rendering  Manila  copal.  Bandarach,  Ac,  insoluble 

in  oil  for  making .     (P)  Baringer    703r 

Polychloramidlnes  ;    Manufacture  of ■  and  alkyl  deriva- 
tives.    (P)  Badische  Anilin  und  Soda  Fabrik    866 

Polychloranilines  ;  Derivatives  of  certain .     (P)  Badische 

Anilin  und  Soda  Fabrik     608 

Polychrome    printing.     (P)  Hart  17 

Polysaccharides  of  malt  and  barley  ;    Water-soluble  . 

Brown  and  others       1111 

Porcelain  ;   Apparatus  for  bunting  or  fixing  the  colours  on 

.      (P)    Stanley  122.   428r 

body  ;  Relation  of  composition  of to  its  toughness. 

Ogden     265 

Portland  cement.     See  under  Cement. 

Pot  ale  ;    Production  of  fuel  from  .     (P)  Connell  and 

others     604 

Potash  extracting  apparatus  ;    Crude  .     (P)  Henry  and 

Beale 191 

leaching  apparatus.     (P)    Bernhardt       202 

minerals  ;    Utilisation  of  insoluble  for  fertilising. 

(P)  Plock  and  Melmer    898 

Potassium  ;    Determination  of  .     Pajetta     1008 

Determination  of by  perchloric  acid.     Pisani  ....   1007 

Potassium    bichromate ;     Action     of    sulphur     on     . 

Bruckner    476 

bichromate  or  permanganate  ;    Determination  of  

by  hydrazine  sulphate.     Medri     911 

borates.     Dukelski 757 

chlorate  ;    Continuous   electrolytic  preparation  of . 

Wallach      890 

chlorate    and    nitrate ;      Isomorphism    between    . 

Herbette    757 

chloride  ;    Extracting  from  seaweed.     (P)  Balch 

and  Stephens    811 

chloride  ;    Manufacture  of  from  crude  potassium 

salts.     (P)  Maurer    1220 

chromate;    Action  of  sulphur  on .     Bruckner    ....     476 

chromate  and  barium  sulphate  and  chromate  ;    Equili- 
brium in  the  reactions  between .     Scholtz  and 

Abegg     695 

cobaltinitrite  ;    Decomposition  of  by  heat.     Ray     534 

compounds  :     Manorial   value  of  for  barley  and 

rice.     Azo      598 

cyanide  ;  Action  of on  sodium  di-  and  tetrathionate. 

Gutmann    218 

cyanide  ;    Determination  of  soluble  sulphides  in  com- 
mercial   .     Williams     137 

ferricyanide  ;    Reduction  of  .     Venditori   637 

ferrocyanide  ;    Action  of  light  on  .     Foster 695 

ferrocyanide ;    Titration  of  zinc  with  .     Murmann     498 

-lead  chlorides.     Lorenz  and  Ruckstuhl    1093 

-mercuric  ferrocyanide.     Fernekes  21S 

nitrate    and    chlorate :     Isomorphism    between    . 

Herbette    757 

permanganate ;     Germicidal    action    of    .     Garner 

and  King 232 

permanganate ;    Solubility  of  — — .     Voerman    120 

permanganate  ;   Titration  with  alkaline .     Eupp  . .   1070 

persulphate  :    Behaviour  of  towards  some  saline 

solutions.     Pajetta      1  i  15 

persidphate  and  hydrogen  peroxide  ;    Action  between 

.     Friend   846 

sulphate ;     Separation    of    from    solutions.     (P) 

Pezzolato  and  De  Felice    759,  884r 

sulphide;   Manufacture  of .     (P)  Swayse    121r 
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Potatoes :     Extracting  starch   or   alcohol  and   a  nutritive 

irom  .     (P)  Steffen 1230 

Totter*  kiln  :    Methods  of  Bring  a .     Fleming 680 

mat,  rials  :   Plasticity  of .    Mellor    265 

Pottery  kilns.     (P)  Incandescent  Heat  Co.,  and  Smallwood  1049 

Pottery ;  United  SI                 Is  of 20 

Pousolsia  as  papermakirlg  material.     Kaindlcr    1114 

Powder;    Applying  to  patterns     (P)   Damhorst  and 

others 5« 

Chlorate .     IP)  Mathews    -'■> 

Javanese   .     Saposl  nikow 444 

Machine  for  cutting  strips  of  .     (P)  Du  Pont   dc 

Nemours  Powdi  r  Co    1232,  1232r 

Machine  for  making  grains  or  flakes  of .     (P)  Dobbs 

and  Pitman 1174r,  117a 

Manufacture  of .     (P)  Claessen    1174,  1175r 

lue  from  explosion  of  smokeless .     Van  Pittius  560 

Smokeless  :                                                          „  „_ 

r    Cocking,  and  Kynoch,  Ltd.  337.  497,609,609,953 

(P)  Gentieu  and  Waddell 40 

(P)  Peck    40 

I'i  Williams     B28 

smokeless:    Apparatus  for  making  .    (P)  Gentieu 

and  Waddell     91 

Smoki                  a  .     (P)  Robreeht     953 

ikeless  ;    Eliminating  solvents  used  in  making . 

P)    Nikolsky     868r 

See  also  Explosives,  Gunpowder.  &c. 

Power  i    Developing from  highly  explosive  substances. 

(P)  Tejada    6S4 

obtainable  from  metallurgical  waste  gases.     Riehter   . .  ..1151 

production;    Modem  -.     Reilby    211 

Precious  metals.      See  under  Metals. 

Precipitates    suspended    in    liquids  ;      Pyknometric    deter- 
mination of  weight  and   volume  of  .     Pillot 

and  Grosjean    610 

Washing  colloidal .    Duclaux  868 

Precipitations  ;   Amorphous .     Stromholm   476.  476 

Precipitation  and  deeantation  in  the  treatment  of  liquids  ; 

Continuous   .     :P)  Declercq    38Sr 

Presentation  to  Dr.  T.  Gray.  Hon.  Secretary  of  the  Scottish 

Ejection       409 

President's  address 661 

Press ;      Hydraulic    and    autoclave    combined.       (P) 

Decauville 7r 

Presses  ;   Screw for  drying,  Ac.     (P)  American  Process 

Co 581 

Priming  compositions  : 

(P)  Claessen    40,  40r 

(P)  Will     868 

Printing  Aniline  Black  ;   Method  of .     (P)  Epstein 532 

with   benzanthrones.     (P)    Badische   Anilin    und    Soda 

Fabrik    15 

calico,  paper,  Ac.     (P)  Loncley   845 

calico     and     similar     fabric.     (P)  Frankenstein     and 

others     372 

calicoes  and  other  woven  fabrics  ;    Apparatus  for . 

(P)  Hulme     691 

cylinders  ;   Etching eleetrolytically.     (P)  Dejey  . .  80 

decorative  material  and  wall  coverings  ;    Machine  for 

.     (P)  Baeck  and  others   808 

fabrics  ;    Blocks  for .     (P)  Roudet 636 

fabrics  ;    Block  for in  several  colours.  (P)  Gamby  1042 

fabrics;  Machine  for .     (P)  Pickup  and  Knowles  . .  1144 

fabrics    or    paper ;     Apparatus    for    .     (P)  Comp. 

Manufactora    Flumineuse     426,  691r 

fabrics  ;    Process  of  .     (P)  Jeanmaire.  Schmid,  and 

Arnold  Printworks 120r 

indigo  ;    Process  of  : 

(P)  Badische  Anilin  und  Soda  Fabrik 807r 

(Pi  Meister,  Lucius  und  Briining 70r 

leather  ,     Method    of    .       (P)    Lamb    and     Rennie 

17.  426r,  636 

leather  and  skins  in  colour.     (P)  Dubois 982 

machines  for  wall  paper.     (P)  Wood  313 

mechanism  for  wan-  printing  machines.     (P)  Schmidt..  754 

papers,  tissues,  Ac       tfachinefor .     (P)  Jeanson.  . .  692 

plates  ;     Plastic   material    for   making  .     (P)  Col- 

lardon 1 79c 

Polychrome  -            P]   Hart     17,  691r 

processes     (P)  Goodwin    175 

process  :  Pigmi  nt .     i  P)  Rubier 284r 

Products  for  use  in .     (P)  Feiluiann nun 

red  on  textile  fibres,     i  P)  Kalle  und  Co 845r 

Irom    a    relief     surface        (Pi     .Nine     Phiitiigraphische 

Ges 952.  1174r 

skins.     (P)  Sardine 373 

with  sulphide  <h  estuffs 

(P)  Cassella  und   Co 186,  1092r 

Kogler     119 

Transfer .     (P)  Thorpe,  and  Brians  and  Co 1041 

tubular  fabric?  ;    Machine  for  (P)  Soe.  Anon,  de 

Blanchiment.  Teinture,  Impressions,  et  Apprets  de 

st.  Jnlien 982 

wallpapers.     (P)  Flciiry 71 

warps;  Apparatus  for .     (P)  Morton      1144r 

yarn  ;    Apparatus  for .     (P)  Hofmann    426r 

Set  also  under  Photographic  printing. 

Printings  with  basic  rivestuffs  ;   Rendering fast  to  light. 

(P)  Geigy 1218 
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Prizes  for  applications  of  sugar  to  industrial  purposes 437 

offered!)!  Society  of  Dyers  and  Colourists  ;  List  of .     500 

Producer  gas.     Set  under  Gas. 

Producers  ;   Gas .     See  under  Gas  producers. 

Profit  in  industrial  enterprise.      Paton    6 

Projectiles;   Caps  for  armour  piercing .      (PI    Hadfleld      26r 

Propenvl  side-chain  compounds  ;  Differentiation  of from 

those  with  ally!  side  chain.     Balbiano 442 

Proportional  mixtures  :    Apparatus  for  delivering  materials 

in .     (PI  Trump 839 

Protective  gas  ;  Non-oxidising for  use  with  petroleum. 

&C.     ( P  i  Martini  and  Huncke 363,  974r 

Protelds ;     Determination  of    in    milk.     Trillat    and 

Sauton    395 

Dveing  preparations  containing  vegetable as  fixing 

agents.     (P)  Donard  and  Labbe 692 

from  ground-nuts  ;   Preparation  of .     (P)  Williams.  1113 

Protein  of  barley  ;     Importance  of  for  valuation,  and 

relations  to  steeliness.     Prior 1109 

constituents  of  barley.     Schjerning 1109 

Separation  of  true from  their  solutions,  and  from 

salts,     alhumoses      and      peptones.      (P)  Meister, 

Lucius  und  Briining   332 

of  wheat  :   Properties  of .     Chamberlain 1168 

Proteolytic  enzymes  ;   Detection  of .     Fermi 648 

Protocatechuic  acid  ;    Barium  and  calcium  salts  of  . 

Procter  and  Bennett 251 

aldehyde  ;    Manufacture  of : 

(Pi  Fritzsche 89 

(P)  Schimmel  und  Co 134r 

Prulaurasin.      Hcrissey  38 

Prussiates.     Sec  under  Ferrocyauides 

Pseudocumenc  ;    Presence  of  in  Roumanian  petroleum. 

Poni 214 

Pseudoephedrine.     Emde 907 

Conversion  of  ephedrine  into .     Schmidt 606 

Pscudoionone  and  its  homologues  ;    Preparation  of  hydrates 

of .     (P)  Knoll  und  Co 284 

Preparation  of  hydrolised .     (P)  C'huit.  Naef.  etCie.     909 

Pseudomonas  eerevinae.     Fuhrmann 861 

Pseudo-solution  and  solution.     Linder  and  Picton 67 

Puering  hides  and  skins  ;   Process  of .     Rogers 103 

Pulp ;      Apparatus     for     continuously     extracting    soluble 

substances  in  .     (P)  Bataille    462 

-board;   Manufacture  of .     (P)  I.oria 88r 

Compacting  liquid-borne  flbrjus .     (P)  Rivers 195 

.  F  filter.     (P)  Trent 257r 

machinery.    (P)  Parker,  and  Improved  Paper  Machinery 

Co.        88 

for    paper    making  ;      Production    of   white  .  (P) 

Gagedois       280r 

Recovery    of    from    paper    works    effluents.     (P) 

Parker        1001 

sterilising  and  cleansing  apparatus.    (P)  West  and  Co., 

and  Chew 193 

strainers.     ( P)  Kruse 132 

Substitution  of  pyrites  for  brimstone  in  making  sulphite 

.     Falding     403 

Treatment  of .     (P)  Mabery 1040 

treating   machine.     (P)  Parker,    and   Improved    Paper 

Machinery  Co 232 

washing  and  separating  machines  ;    Centrifugal  . 

(P)  Fawns  and  Davies 184 

See  also  under  Paper  pulp. 

Pulverulent  material ;    Producing  hard,  solid  pieces  of . 

( P)  Weiss      168r 

Pump  ;    Rotating  mercury  .     Gaede   135 

Pumping   liquids  ;     Apparatus   for   .     (P)  Barker   and 

McConnell      419 

Purification :    Biological  of  liquids.     (P)  Dunbar 87r 

Purifier;  Electric for  flour,  grain,  rice,  Ac.     (P)  Lawson     231 

Purifying  apparatus.     (P)  Desrumaux 113 

humidifying    and    cooling    air    and    other    gases.     (P) 

Shillington  and  Haima  419.  1209 

liquids;    Electrical  apparatus  for .     (PI  Turner.  ..       86 

materials.     (P)  Morel 874 

Purities  (of  sugar,  ic.l  ;  liiffereiit which  can  be  found  for 

the  Bame  product.     Pellet 1163 

Purple  of  Cassi us  ;   Production  of .     Moissan     29 

Putrefaction  ;   Racteriology  of .     Wood 109 

Puzzuolanas  ;     Determination  of   hydraulic  value   of  . 

Manzella 590 

Pyramidone  ;   Microscopic  reactions  of .     Weehuizen   ..   1171 

Pyranol  derivatives.     See  Pyrone  dyestuffs. 

Pyrazolones  ;   Synthesis  of .     Moureu  and  Lazannec.  . .     712 

Pyridine    dyestuffs    from    furfural  :     Production    of    . 

Koi  nig 63 

as    a    ripening    agent    for    silver    bromide     emulsions. 

Ltippo-Cramer 197 

Solubility  of  vulcanised  rubber  in .     Ditmar 224 

Pyrimidine  derivatives  ;    Manufacture  of : 

(P)  Conrad  and  Beckh 233r 

(P)  Merck 909 

See  also  Barbituric  acids.  Dialkylbarbituric  acids,  &c. 
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PAOI 

Pyrites  leratlng  burnt  —      IP)  Heberleln 

Burnlnfl     explosive     .     (P)  Best,     Hollingswortli, 

and  I  i.it  .1  \ I kjili  (  .1  .  Ltd     180 

Determination  of  sulphur  Id .    Ruohig   ;'s.- 

Preparing  for  deaulphurtsation       P    wedge         .     427r 

raaldue*;  Extraction  of  copper  or  other  mi  — . 

i      rixier  

Substitution  of for  brimstone  in  making  sulphite 

pulp     Paldiiuj     4n:: 

Pyritlo  ores ;    '  r  atment  of containing  gold,  silver.  4c. 

P    Blackmi  r    and  Howard     

ores  containing  xinc ;    Treatment  of  .    (P)  Metals 

I  \U  .  70.'. 

smelting      Alabaster  and  w  mile 124 

Pyritooa  cinder ;    \min  SBulphuriaing  One  . 

880 

mines  ;    Controlling  and  extinguishing  (ires  in  . 

Wright ls2 

PyrogaUol-l.S-dlallrrl    ethers;     Csrbamic    esters    of  . 

(PI  Basle  Chemical  Works   962 

Pyrom  tei       P     Ubi  cht 915 

-stance  !'■  fforthrun 1081 

P    1  .ry '.ur. 

Simple  ■ .     Mernst so:; 

Pyrone  «t  >  •  stints 

Brasilm  ..n.i    hematoxylin.     Herzig  and  Pollack     ....     921 

Qallactteln  ofKencki  ami  Siebir ;    Synthesis  of  . 

Bflios  and  Scl  mil  423 

Hematoxylin  ;  Preparation  of  a  solid  dvestuff  from . 

(P)  Kaack     210 

Morin  ;    Synthesis  of  .     Kostaneeki.  Tamljor  and 

Lampe    269 

n-rTaphthoflavonol.     Woker 530 

pyranol  derivatives.      Billow  and  Schmid     171 

Rhodamines     Noelting  and  Dxiewonakl 978 

Rhodamines :     Manufacture     of     .      (P)  Badische 

and  Soda  FabritE    585r 

3.2'.l'-Trihy.inixyilavam»l  :    Dyeing  properties  of  . 

Kostanecki,  Lampe  and  Triulzi     216 

2  -'  ft'-Xrihydroxynavanol  :  Synthesis  of .   Boniiazi. 

neckl  and  Tambor 315 

Pyrophoric  alloys  for  igniting  and  lighting.      (P)  Auer  von 

Welsbach   ~ 1211 


Q 


Quantitative  analysis.     See  under  Analysis. 

Quarries  and   mines  ■  General  report   and  statistics.    190S. 

Part  1    . 591 

Quartz  :  Adsorption  of  water  and  certain  aqueous  salt  solr.- 

tn .11-  ti\ .     Briggs    140 

class     1  lay  and  Shepherd 697 

.  Hanufactnn  -1        -       (PI   Bredel 427r 

Manufacture  of  articles  of  .     (P)  Bredel 427r 

Quebec  ;  Mineral  production  of  

Qnebrachite  :  Presence  of in  latex  of  Setea  ImuiHemw. 

De  .Tone 326 

Quebracho  Industry  of  Argentina 597 

tannin.     Nierenstein 896 

■island  ;  Mineral  production  of  431 

Qu.naldine  and  aldehydes  ;  Dyeing  properties  of  condensation 

products  of .     Moelting  and  Witte 979 

Quinine  acetylsalicylatc ;  Basic  .     Santi 1170 

format* s.     I  acroix 1231 

Influence  of  halides  on  fluorescence  of .     Deniges.   .  951 

trade  in  1905 133 

obne :  Formation  of  indigo  from .    Pecker  and  Kopp  172 

croup:  Colouring    matters    of    the  .     il'i  Muster. 

Lucius  and  Brfining 368 

MVii'n    -nits:  Constitution   of .    Green    and 

Kim;    74!) 

Qcinoue-azine.     Willstalter  and  TWnz 10s7 

Qninonedi-imine  :     Injurious    effects   of    on    health. 

Brdmann  and  Yahlen    os 


Raab   spirit    factory  ;  Treatment    of    vinasse   in    the  . 

Ginsberg ""' 

i  :  Treatment  of  mother  honors  of  first  pro- 

r)by  .     Stutxer 706 

Babbit  far  :  Antiseptic  substitute  for  wool  or  down  from . 

P    Serre    9-5 

Radicbicter  :  Assimilation  of  elementary  nitrogen  by  . 

-a   548 

Radio-pyrometer;  Expansion  .     (F)  Fcry 910 

Badish  :  Enzymatic  action  of  the  .     Saiki 1112 


PJIOE 

Radium:  Effi  ""  rate  of  decay  posit 

from    -         Bronson no 

[nnnence  of   on   hydrogen-chloru  rhy- 

696 

Coloration  Istiol  be 

P]     I.I.  ber 

of    Invert 

r  Pellet    oio 

on  of  mixtures  of with  sucrose.  Pieraerts    718 

Ily.lroivse-  of  —  -   le.    citric  8  :ls     600 

in  mother  liquors  of  desacchariflcation  of  molasses  by 

Vmlrlik  1100 

[  liquids  by  direct  fluid  pressure  ;  Apparatus  for  . 

rod  524 

Ramie;  Decorticating  and  degummlng .    (Pi  Bendel..     75* 

Paper-pulo  from P    3o<      v.         i  ibr.  Pates  a 

Papier    950 

stubbing;  Mercerising    and    dying  — — .     (Pi  St^incr 

1042.   1042 

Rare  earth  metal  sulphal  in  196 

eartlis      Si  !  lifl  i  T   Earths. 

Reactions  ;  Reversible  among  organic  acid  derivatives. 

nger  and  Borsum  112:; 

Reagents;  Preparing  ami  feeding  -  P    Wlxford..72,  l!3r 

i cation  of  spirit;  :  Separation  of  head  and  tail  products 

in  the  .     (P)Pampe  2:" 

i;.il  lead  (London  Chamber  of  Commerce) 32 

Regulations  for  manufacture  of  paints  and  colours  in 

which  dry  is  used.      hTomi   Office) 702 

Redjang-I.ebong  mines;  Treatment   >i  precipitate  and  working 

the  furnaces  at  .     Truscott 1047 

S     i .'alcium  hydrosulphite. 
Reducing  agent  for  use  in  photography.    (Pi  Smith. .  444r.  9l0r 

agent;  Sodium  hydrosulphite  as  a ■.    (irandmougin  1142 

agents;    iiRnitics  of  certain  .     Sheppard 444 

apparatus  for  matter  capable  of  yielding  grease  or  oil. 

(P)  Edson  Reduction  M  856r 

inorganic  and  organic  compounds.     (P)  Kapff   811 

materials;  Process  of  .     (P)  GronwaM 850 

metallic  compounds.     (P)   Price,  and  Union  Carbide  Co. 

853.  853,  853,  854 

substances  and  their  determination.     Pellet    1122 

Reduction  ;  Electrolytic  in    sulphuric    acid    solution. 

Tafel   222 

furnace.     (P)  Field      26 

with  phenylhydrazmc.     Puxeddu 1036 

processes  ;  Metal  hydrides  in  .    Fokin 935 

lie,  ils  ;  Production    of    textile    fibres    from  .     (P)  De 

Hatvany-Deutsch ::7?,  !144r 

Refining  process.     (PI  Pollard 541 

itometer;   Dse  of  the  in  beer  analysis.       Acker- 

niann  and  Toggenburg 286 

Refractory  bodies  for  gas  fires.  ,vc.     (PJ    Delage 746 

material  for  insulation,  dtc.     (PI  Steward     4--.  42* 

material  fcr  lining  crucibles  for  aiuuiinotlicrmic  processes. 

(Pi  Goldschmidt Mir 

material;  Manufacture   of  .     (P>  Collins 848r 

,  Apparatus  for  promoting  combustion  of  towns' 

in  destructor  furnaces.     (PI  Aslatt  652 

Combustible  from  .    (P)  Reneanx  and  Perrier  ....     170 

destructor  at  Briinn.     Bourdot 1230 

destruct  or  at  Burslem  Electricity  Works 1230 

.I  struetor  furnaces  ;     Treatment  of  clinker  from  . 

(P)  Brodie  332 

furnaces  ;  Consumption  of  smoke  and  fumes  from  . 

Pi  Decarie  Manufacturing  Co 492 

Relief  surf  aces ;  Printing  from .     (P)  Neue  Photograph- 

ische  Ges 952 

Remedy;  Manufacture  of  an  interna]  .     (P)  Griese 7l4r 

Rendering  apparatus  for  matt  t  S  lelding  grease  or 

P     Bdson  Reduction  Machinery  Co S56r 

Reproduction  of  models,  writing,  4c.  ;   Multiple  .     (P) 

hTeue  Photograpbische  Ges 

of  pictures  by  catalysis.     (P)  Neue  Photographische  Ges. 

867,    953,    100:ir,    1003r 

Polychrome  .     (P)  Trucbelut   90 

■  es  under  Aniline  Black  with  sodium  sulnhide-formalde- 

hyde.     Trepka 924 

Reserving  a  black  dyestutf  printed  over  red  diazo  ground. 

Bloch  and  Zeidler 1039 

Ri  -in  acids  of  the  conifi  r.e     Vestcrberg   82 

Acids  Ui  pine  (Pinusabtis  £.).   Klason and  Koehlcr  041 

Enphorbium  .     Tschireh  and  Paul   B2 

content  of  some  rubbers.     Ditmar    189 

Guttapercha  ;  U.S.  Customs  decision 274 

industry  of  the  Onil    I  St       -   820 

oils  :  Distillation   and   oxidation   of  .     (Pi  Xoerd- 

hnger    529 

oils  ;  Treatment  of  -.     I  P]   Bosch 82 

soap  ;  Emulsifying  :n  "  rfurt 1115r 

soaps  ;  Removal  of  resin  colouring  matter  from  — — . 

-  hladitz 4^" 

'  isja. 

Resinous  materials ;  ntilising  superheated  steam  in  preparing 

and    distilling  .     (P)  Soc.    Guignard    et    Les- 

tandie  645 


ios 
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Resinous — cont. 

products  ;  Alkali  soluble  from  resinous  oils.      (P) 

Chem.  Fabr.  Florsbcim    895/ 

su1  stances  :    Production  oi from  wood.     (P)  Craia* 

hill  and  others   404 

woods  ;  Distilling  apparatus  for  .     (P)  Friis 171 

Reams  ;  Apparatus  for  extracting  ■  from  wood.       (P) 

Weed 12 

Kthvl  acetate  as  a  solvent  for  rubber  ,     Ditmar....     224 

Impregnating  paper,  textiles,  Ac.  with  .    (P)  Brandt    845 

Influence  of  on  decolorisation  of  spirit  varnishes 

by  light.     Xanhas 383 

Purification  of  .     (P)  Fresenius 27  ir 

synthetic;  Manufacture  of  transparent  .     (P)  Fabr. 

Prod.  Cliim.  Org.  de  Laire 938 

Treatment  of  . 

(P)  Braschler-Kurtz    219 

(P)  Bosch    82 

Resorcinol  and  benzil ;  Condensation  of  .     Liebig 1213 

Retort.     (P)  Ziesing   462 

for  carbonising  coal ;  Vertical  .     (P)  Woodall  and 

Duckham      581,  582 

for  coal  distillation.     (P)  Woodall  and   Duckham  306, 

422r.  1083r 
for  distilling  wood.     (P)  Jackson,  and  Schofieid's  Sons 

Co 1035 

Fireclay  .     (P)  Hegeler    848 

Furnaces  for  vertical  — — .     (P)  Derval    747 

oven  :  Vertical  .     (P)  Bueb     11,  876r 

oven  for  carbonising  peat,  wood.  tfce.    (P)  Stauber 685 

for  gas  making.  &c.     (P)  Timmis  and  Jones 1211 

for  reducing  zinc  ores.  4c.     (P)  Delville,    A-   Cie.  des 

Metaux  et  Prod.  Chim.  dOverpelt 1051 

for  solid,  granular,  or  pasty  materials.     (P)  Besemfelder    873 

Vertical  for  carbonising  peat.     (P)  Sellnow 258 

Vertical for  making  coal  gas.     (P)  Hasse   258 

Wood  distilling .     (P)  Denny 172 

Retting  process  for  textile  fibres.     (P)  Van  Steenkiste 426r 

P.evenue  and  expenditure  for  1905  ;  Statement  of  565 

Reversible  reactions  amoDg  organic  acid  derivatives.     Bieh- 

ringer  and  Borsum   1123 

Rhamnose  ;  Alkylation  of  .     Purdie  and  Young   770 

Rhamnue  calhartica  berries  ;  Oil  from  seeds  of .  Krass- 

owski    818 

Rhaphia  ruffia  ;  Wax  of  .    Jumelle 433 

Rheum  rhaponlicmn  ;  Constituents  of  root  of  .     Tschirch 

and  Christofoletti    1065 

Rhodamines.     See  under  Pyrone  dyestuffs. 

Rhodeitol.     Votocek  and  Bulir 549 

Rhodesia.  Southern  ;  Castor  oil  and  ground-nut  oil  from 893 

Mineral  production  of  640 

Rhus  toxicodendron  ;  Constituents  of  .     Acree  and  Syme     951 

Rice  ;    Detection  of in  wheat  flours.     Gastine    655 

Electric  purifier  for  .     (P)  Lawson 231,  1113/ 

starch  ;    See  under  Starch. 
Ricinus  oil ;   See  under  Oils,  fatty  ;   Castor  oil. 

Rifle  barrels  ;    Removal  of  fouling  from  ■.     (P)  King's 

Norton  Metal  Co 378 

Rifles  ;  Report  on  bursting  of  M.L.E.  to  Minister  of 

Defence,  Victoria.     Hake  and  Lyle    497 

Roads  ;  Compound  which  emulsifies  with  water  to  be  applied 

to .     <P)  Hardcastle 479/ 

Dust-free  and  firm .     (P)  Schmoll  von  Eisenwerih     590 

Making  .     (P)   Butterfield      123    182 

Materials  for  making  dustless .    (P)Freakley  and  Bill    428 

Oleaginous  mixture  for  watering .     (P)  Hahn 429/ 

Preserving    and    preventing    dust    on    .     (p)     De 

Liebhaber 21/ 

Product  for  tarring  or  asphalting .     (P)  I'Veaiibert 

and  Thube.    590/ 

Tarring .     (P)  Preaubert  and  Thube 219r 

Roasting  blende  and  precipitated  zinc  sulphide.     Krutvig  . .     267 
and  desulphurising  furnace.     (P)  Howard    . .  541/ 

drum  for  cement,  &c.     (P)  Schmidt  und  Co 1 149 

furnace  : 

(P)  Chase      gag 

IP)  Clawson '.'.'.'.'.     934 

IP)  Dewey,  and  Amer  Zinc  and  Chemical  Co.  . .     842 
(P)  Hofmann,  and  United  Zinc  and  Chemical  Co.     184 

(P)   Klepetko    221,   764,   1050,   1050 

IP)  Leggo    126,  591,  591/ 

(Pi  Marcy      126 

furnaces  :   Rabble  shafts  and  arms  for .     (P)  Leggo     641 

kilns.     (P)  Sieurin  =     306/ 

limestone,  dolomite,  &c.  ;   Gas  heated  furnace  for  -^- 

'  I'  1  Schmatolia     257 

volatile    materials;     Recovery  of   heat   in   condensing 

metallic  dust  from .     (P)  Soc.  Anon,  des  Mines 

et  L  sines  d'Antimoine    934 

Rock  quartz  ;   Producing  molten at  a  low  temperature 

(P)  Bredel 638r 

Rockets  ;   Manufacture  of .     (P)  Stern  and  Molnar 

Rock.-. ;    Extraction  of  gas  from .     (P)  Seigle  and  Seigle 

Transformation     of     volcanic into     aluminium 

phosphate.     Lacroix    1 145 

Iloso-Hcrzfeld  and.  sulphuric  acid  methods  for  determining 

higher  alcohols.     Veley      398 
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Roofing  ;    Composition  for .     (P)  Vetter    590,  590,  590 

Ropiness  in  flour  and  bread  and  its  detection  and  prevention. 

Watkms     350 

Rosemary  oil.     Sec  under  Oils,  essential. 

Rosin  ;  Extraction  of from  wood  ; 

(P)  Hale  and  Kiirsteiner   895 

(P)  Kerr    1057 

and  rosin  oils  ;    Treatment  of .     (P)  Bosch 597/ 

size  :   Detection  and  determination  of .     Rebs  ....     830 

U.S.  census  of  1161 

Set  also  under  Resin. 
Rosinduiines.     See  under  Azinc  dyestuffs. 

Roumania  ;    Petroleum  production  of  583,  977 

Royal    School   of    Mines ;    Final    Report   of    Departmental 

Committee  on  203 

Rubber  ;   Action  of  oxygen  on  Para .     Herbst    224 

Analysis  of  raw .       Ditmar  139 

Analysis  of  some  brands  of .     Spence      435 

artificial ;    Manufacture  of .     (P)  Bercsin    . .     940r.  941 

from  the  bark  of  Mascarenhasia  longifoUa.     Jumelle    . .       33 

from  Castilloa  elastica     434 

Chalk  in  vulcanised  .     Herbst    821 

cultivation   in    Malay    States    857 

Devulcanising  : 

(P)  K6rner       326,  858/ 

(P)  Steenstrup      940r 

Diffusion  of  carbon  dioxide  through  .     Grunmach     547 

Dissolving  and  regenerating  : 

(P)  Alexander       597/ 

(P)  Clift,  and  Robinson  Bros 33/ 

Effect  of  zinc  oxide  on  the  vulcanisation  and  oxidation 

of  .     Ditmar     1107 

Existence  of  vessels  bearing in  a  genus  of  Menisper- 

macece.     Maheu     33 

experiments  in  St.  Lucia.     Moore  704 

exports  from  Manaos  and  Para    435 

Extraction  of from  waste  rubber.     (P)  Koneman. 

704.   704,   1107/,    1107/,   1161 

Extraction  of from  wood.     (P)  De  la  Corte 384 

Extraction    of     pure     raw     from     plants.      IP) 

Von  Stechow    " Is9r,  326/ 

Formation  of  articles  of .     (P)  Ephraim  ....   547.  1107/ 

Hydrocarbons  of .     Harries  33 

industry  of  Brazil    940 

industry  of  French  West  Africa    383 

Influence  of  chalk  and  moisture  on  the  vulcanisation  of 

•.     Ditmar     326 

Influence  of  duration  of  cold  vulcanisation  on  strength 

and  elasticity  of  Para .     Ditmar     435 

Influence  of  resin  content  on  combined  sulphur  in . 

Ditmar  and   Wagner 998 

Laboratory  method  of  testing  the  durability  of  . 

Ditmar       383 

latex  ;    Physical  chemistry  of  the .     Henri    940 

Machine  for  washing  .     (P)  Hood      646 

Magnesia  as  filling  material  for  .     Ditmar   . .   487,  597 

Making  aqueous  solutions  of  and  regenerating ■.     (P) 

Alexander      189/ 

Manufacture  of .     IP)  Wilderniann     1057,  1107/ 

Manufacture  of  tubes,  bars,  Ac.,  from  regenerated -. 

(P)  Roux    895,  1107/ 

Methods  of  colouring  .     Lewis     597 

Mollendo  biscuit  .     Spence   1057 

Obtaining  ■  from  vegetable  matter.     (P)  Heber  ..     769 

Preparation  of lor  vulcanisation.     (P)  Graetz  895.  1107/ 

-producing  Asclepiadeie   from  Madagascar.     Constantin 

and  Galland      704 

production  in  Assam  and  Burma     769 

Production  of  pure (P)  Graetz    895.895.940/ 

Purifying  .     (P)  Hood     646,  R58/.  895r 

Raw  East  African Schellmann     769 

Recovery  of from  rubber  waste.     (P)  Koneman  ..     70i 

Regeneration  of  ; 

(P)  Ducasble     129 

(P)  Roux       646 

Relation  between  spec.  gray,  and  sulphur  content  of 

Para .     Ditmar    487 

Resin  content  of  some  different  kinds  of .     Ditmar     189 

resins;    Kthyl  aeetat>  as  a  solvent for .     Ditmar   ..      224 

Sicilian  .     Marckwald  and  Frank     940 

Sierra  Leone  547 

Solubility  of  vulcanised  in  pyridine.      Ditmar  . .     224 

solutions  :      Rendering      uninflammable.      (P) 

Boucherou      1056 

substitute  : 

(P)  De  Dorlodot 1107 

1 1 '  1   Laeollonge 435 

IP)  Lesage     384 

1 1'l   Luserna  di  Rora    1057 

IP)  Polatsik  and  Bloom     548 

1 1'l  Roland    895 

substitutes  ;  Conversion  of  hydrocarbons  into .     (P) 

Rouxeville     83 

substitute  from  gums  of  certain  sapotacese.     (P)  Dessau  1161 

substitute    "  Ivnoxyne     ;  New    application    of . 

(P)  Bretnacher     4S7 

Theory  of  the  vulcanisation  of  .     Ditmar 769 

Torrey's  method  of  determining  pure .     Ditmar  . .     200 

Treatment  of .     (P)  Koneman 1161.   1161/ 
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1  ie 168 

"line  apparatus.     (Pi  Meyer     

apparatus:    Continuous  open  fahric  .     (P)  Wood 

cloth:    Machine  for  .     (P]  Gerlach,   an, I   K, tiling 

und  Braun 177: 

fabrics:   Apparatus  for : 

P     1  iah      372 

I  td 586,  1141r 

fibres  and  fabrics  "tin SSOr 

Stearine ;   Extraction  of froni  fatty  adds.     (PI  Tanza 

and  Garnna : 7u2r 
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hardening .                     raid    1162 

mild . 

Reininger       842 

in  .     White  . .  1007 

1  .,11.    .  '1  into : 

Benjamin     11 ',7 

890 

(P    Hunter     989r.  991 

I'    Simp  on     319 

P)                                Franc 26r 

hi:.                                                          ..-enhain 638 

1 1.  terminati f  carbo  in  . 

1  inn,  and  Gregory 951 

.111:11 1   chromium   In  by  amm 

perBul]                  Iters 188 

In  —         WIgham 480 

Electric  turns               airing  .     (P)  Gin 767 

ural .     Toch 766 

Determination  of  carbon  in by  ignition  with  red 

Johnson 2:;tj 

mailing .     il'i  Wagner  and  Hermsdorf 478r 

113  .     (P)  Colborn 1224 

Ding  :  • 

1     Churchward   1050 

1     lS4r 

I P)  Bray9haw  and  Nash 221r 

Hardening  high  speed  .     (P)  Brayshaw 378 

hardening  mi            1      ted  States  production  of ...  850 

aid  toughening  .     (P)  Churchward 889 

-  of  .     Boynton 538 

-:  Perfecting  cast  .     (T)  Hunt    25r 

ingots:  Segregation  in  ■ .     Stead    988 

making  ;  Vanadium  in  .     Kent-Smith 291 

Manganese  rail.     (P)  Brinton 269,  1152r,  1155r 

Manufacture  of  : 

\ndrd     700,  764r 

-    125,  432r,  991,  1049r 

(P)  Fleischer  and  Goldschmid    184r 

(P)  HailAeM    125r 

(P)  Hasper  Risen  und  Stahlwerk  890 

Lash 25r,  25r 

'.lacKeiizie,  and  Colvillc  and  Sons 850 

1      Spencer  592r 
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Schmldhammer 1046 
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lalliot  furnace.     (P)  Picaud 990 
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Manufacture  of by  the  pneumatic  process.      (P) 

nas     764,  852r 
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.     Thomas    813 
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producti .1  i.i'l    23 
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mild .     il'i   Elektrostahl Ges.m.b.H 221 
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Physico-chemical  researches  on  carbon .    Benedicks  640 

Recovery  of  from  slags.     (P)  Baggaley 1050 

I;  v.rberatory  furnace  for  .     (P)  Defays 764r 
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Lang  1179 

sheets ;    Brittleness  and  blisters  in  thin .    Law....  480 

Structure  of  hardened  and  tempered  .     Hcyn  and 

Baui  r    987 

structures  ;  Protecting  with  paper.     Barker 988 
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Iron  and  Steel  Co 269.  860r,  852r 

Treatment  of  : 

1      :-oodsell 269 

V    Taylor  and  Mudford   641 

Uniting  with  other  metal?.     (P)  Daxiea  and  Clark  783 

1'se  of  blast-fiirnaep  gas  in  working  .     (P)  Hulln..  185 

wire  :  Heat  treatment  of  .     Bruntbn 539 

Working  homogeneous  in  the  basic  hearth  furnace. 

(PI  1  is  11  and  Stan]  Hot  sch  A.-H 78 

:  Copper .     Brenil    698,  886  886 

•Determining    transformation    points    of  by    the 

elcn  -                                         FoutTKl 762 

neat  treatment  of  containing  05  anil  0  B  per  cent. 

carbon.     Corson 987 

Heat  treatment  oi  luiili  carbon  .     Campbell 1093 
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Stone  ;  Artificial  : 

IP)  Alexander-Katz    698,  930r 

(P)  Hoffineister  and  others 698r 
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macher    1148 

Manufacture    of    building  from    slag.     (P)  Cbln- 

Mtisener  Bergwerks  Act.-Verein 760,  1097r 

Manufacture  of  refractory .     (P)  Deidesheimer  and 
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Stones  containing  combustible  matter  from  mines  ;  Prepara- 
tion of  a  filling  material  from  .     (P)  Koppers  12 
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3chifls  FeuiTlosehges    919r 

Portable  for  liquefied  gases.     (P)  Hey  land  t 213 

Storax  ;  Cinnamic  acid  from  .     Erlenmeyer    39 

Storing  explosive  fluids  or  fluids  under  pressure.     (PJ  Hubert  876 

Strainer  for  paper-pulp.     (P)  Billon 865 

tub  for  brewers.     (P)  Schneible 901 

Straining  liquids;  Apparatus  for  .     (P)  Gobbi 745,  802 

Stratford  ;  Fatal  explosion  of  waste  acids  at  234 

Straw  ;  Cattle  food  from  .     (P)  Lehmann 904 

Treatment  of  for  paper  manufacture.     (P)  Giaj- 

Tenua 88 
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Speed  "i  inversion  of in  musts  and  wines.     Mathii  u  946 

Sudan  ;   Tanning  materials  of 896 

Sugar  analysis  ;    Clarification  with  dry  basic  lead  acetate  in 

polarimetrie  .     Home     S5G 
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Delettre 1228 
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beet;    Growth  of' — -  in  Germany  during  1905.     Holl- 
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Pellet 1103 
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Luther    707r 

Manufacture  of from  cellulose.     (P)  Cross  34r 

manufacture  ;    Clarifying  juices  in ,     (P)   Thomas 

and  Howe     601  r 

Manufacture  of  maize .     (P)  Stewart  and  Gill  ....  226 

manufacture  :      Mucilage-forming     bacteria     in     . 
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works     I  lating  apparatus  for  P    fanchoD    707 
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Omer      270 
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Iwanowski     261 

Printing on  textile  fibres.     (P)  Cassella  und  Co  586,  1092r 

Bed  (P)  Kalle  und  Co 370 
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Kr    si 310 
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Determination  of  soluble in  commercial  cyanides. 

ms  137 
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pulp  waste  liquors  ;  Chemistry  of .     Krause 493 
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Baker    559 

chloride:      Production    of    from    alkaline    earth 

sulphides.     (PI    Kons.   f.   Rleotrochem.    Ind 19 

dioxide  ;    Action    of    liquid  on  certain  synthetic 

dyestuffs     Grandmougin 1037 

dioxide;    Manufacture  of  pure  .     (P)  Garroway,.  536 

dioxide ;    Recovery  of  from  furnace  gases.     (P) 

Carpenter   934 

dioxide;  Tube  for  measuring  liquid .     IP)  Paccottet  928 

dioxide :     Utilising    the   produced    in    antimony 

smelting.     (P)  Sweeting 1224 

Hydrate  of  .     Spring 1044 

trioxide  ;     Manufacture   of   .     (Pi    Blackmore 847 

trioxide  ;     Production   of  and  other  exothermic 

compounds.     (P)    Blackmore 121r 

See  also  Sulphuric  anhydride. 

Sulphur  dyestuff  ;    Red  .     (P)  Kalle  nnd  Co 531r 

Sulphuretted  hydrogen  :   Action  of on  oxides.     Gautier  1150 

Formation  of in  fruit  and  grape  wines.     Osterwalder  649 

Liquid asasolvent.     Antoni  and  Magri 1010 

Obtaining  sulphur  from or  mixtures  containing  it. 

(P)  Chem    Fabr.  Rhenania.  and  Projahn 588 

Oxides  of  .     Fromm  and  Palma 1093 

Production   of  .     (P)    Mochalle 265 

Production  of by  yeast : 

Schander    649 

Will  and  Wanderscheck 227 

Kemoving from  gas  : 

(P)  Burschell  976.  1082r 

(P)  Ott 843 

Sulphuric  acid;     Action  of  on   copper.     Sluiter 318 

Apparatus  for  concentrating  .     (PI   Gaitlard 1146 

Chamber  gases  :    Detection  of  nitrou3    oxide   in  . 

Hempel  and  Heymann  845 

Chamber  process  ;    Fan  in  : 

Niedenfiihr 120 

Schliebs 426 

Chamber  process ;  Intensive  working  of  the .  Neumann  313 

Chamber  process;    Loss  of  nitre  in  .     Inglis 149 

Chamber  process  ;    Nitrogen  oxides  in  the .     Lunge 

and  Berl 533 

Chamber  process  ;    Practical  details  of  the  .     Litt- 

mann 694 

chambers ;     Keeording    the    work    of    .     Coleman  1201 

Clarifying  and  purifying  obtained  by  the  contact 

process.     (P)  Li'ebig 264 

Concentrating  .     (P)  Gaillard 374,  63Sr 

Contact  process  for  .     Wohler  and   others 1093 

Contact  process  for  manufacturing  of  the  Verein 

Chem.  Fabr.  in  Mannheim      Wilke  4 

Continuous  removal  of  from  water.     (PI  Reisert  1000 

Determination   of  by   barium   chloride.      Lunge 

and  Stierlin     40 

Determination  of  in  leather.     Meunier 912 

Electric    conductivity    of    dilute    solutions    of    . 

Whetham 432 

Electrolytic    manufacture    of    .     (P)    Johnson...  816 

Furnace   for  concentrating  in    porcelain   vessels. 

(Pi  Lem.iitre 122 

Lead  chambers  ;    Auxiliary  arrangements  in .     (P) 

Lagache 180 

Manufacture  of ; 

(P)  Cellarius 478,  696r 

(P>  Knietsch.  and  Gen.  Chemical  Co.     427r 

manufacture;  Behaviour  of  selenium  in .    Littmann  693 

Manufacture  and   purification   of  .     (Pi   Cellarius  473 
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Sulphuric  acid — coiit. 

manufacture  ;    Reheater  lor  furnace  gases  from  . 

(P)  Howard      19 

manufacture :     Utilisation    of   wast-   gases   from  

in  copper  extraction.     Gmehling ->i6 

Possibility    of   producing   in   towers.     Neumann.     694 

Production  of  arsenic-free  from  arsenical  sulphur 

ores.     (Pi  United   Alkali  Co.  and  others 53d 

Production  of  concentra:  i  nitrosulphuric  acid. 

(Jorske  Akt.  f.   Blektjokemisk.  Ind B47,  1140r 

Purification  of .     (Pi  United  Alkali  Co  and  others  4: 

Recover)-  of  arsenious  acid  from  gases  from  arsenical 

-.     (Pi    United    Alkali    Co.    and   others    53o 

Removal    of    nitrous    acid    from    concentrated    . 

:rad  and  Smart 158 

Soluhilitv    of   platinum    in   .     Dclepine    -4 

Treatment  of  arsenical  .     (P)   United   Alkali  Co., 

and  others 4" 

Sulphuric    anhvdride;     Absorption    tower    for .     (P) 

mp  vom  Hofe  und  Co 1219 

Manufacture    of    .     (P)    Knietsch,    and    General 

Chemical  Co ISOr,  638r 

Set  alio  Sulphur  trioxide. 

Sulphurised  dvestutf ;   Preparation  of  a  red .     (P)  Kalle 

und  "Co 4-4 

organic  compounds  and  dvestuffs  ;   Preparation  of 

(P)  Kalle  und  Co 4?4 

Sulphurous  acid  :  Acclimatisation  of  yeasts  to .     Gimel.     192 

Pozzi-Escot    439 

How  much do  sulphured  hops  give  up  to  beer  wort  ? 

Wiegmann 192 

S«  also  Sulphur  dioxide. 
Super-heating  compound.     (P)    Hartenstein,    and    Electro- 
Chemical  and   Development  Co 544,  993r 

Superphosphates ;      Determination    of    total    and    soluble 

phosphoric    acid    in    .     Rohm 599 

Suprarenal  glands  ;    Stable  solutions  of  the  active  principle 

of  .     (P)  Straub 910 

Suprarenale  ;    Extraction  of  .     (P)  Manns  and  others     909 

Surin  fat.     Lewkowitsch 129 

Sweden  ;    Cellulose  and  paper  industry  of  440 

Mineral  industry  of  888 

Switzerland;    Duty  on  sulphuric  ether  in  777 

Import  trade  of  501 

Trade  of  44 

Syrups  :    Apparatus   for  removing   water   from  .     (P) 

Shaw 130 

Preparation  of  concentrated .     (P)  Monti 947,  1062r 

Purification    of  .     (P)    Weinrich 601r,  648r 


Tailings  ;  Apparatus  for  treating  .     (P)  Soderling 642 

Tan  liquors  ;  Determination  of  free  acid  in  .     Heppen- 

stedt  1009 

Tang  acid:  Glutinous  substance  from  .     (P)  Soc.  Franc. 

la  Norgine    9ilr 

Tanks  for  producing  a  liquid  free  from  suspended  soUd.     (P) 

Fieldhouse   256 

Tallows  ;  Purification  of  .     (P)  Harris 938 

Tannery  effluents  ;  Biological  purification  of  ■ .     Eitner..     858 

Tannic  acid  ;  Antimony  compounds  as  fixing  agents  for  . 

Williams     356 

Tannin  analysis  ;  Collaborative  work  on  .     Small 296 

analvsis  ;  Use  of  chromed  hide  powder  in  .     Nihoul     912 

Condensation  of  vith  formaldehyde  and  amides. 

(P)  Voswinkel 443 

Constitutional  formula  of  .     Dekker 821 

-containing    substances  ;  Examination    of    some  . 

Sack    4"'j 

Continuous  extraction  of  .     (P)  Bogel 130 

Determination  of in  tanning  materials.     Boudet     956 

Determination  of  in  wine.     Kramszky 93 

extraction  ;  Apparatus  for  .     (P)  Castets 705r 

extracts  ;  Decolorisation  of  .     : 

(P)  Badische  Anilin  und  Soda  Fabrik 770,  997r 

(P)  Dufour    1227 

Quebracho  .     N'ierenstein 896 

-urea  ;  Bromine  substituted  .     (P)  Voswinkel  and 

Lauch  909r 

Tanning  agent ;  Manufacture  of  from  coal  or  lignite. 

(P)  Eerman    and    others 806,  844r 

Chrome  .     (PI  Lederfabrik  Hirschberg 1227 

Chrome  in  Madras   941 

hides  and  skins : 

(P)  Glascl    770 

(P)  Riviere  and  others 436r 

(P)  Ziegel 1227 

leather  ;  Apparatus  for  .     (P)  De  Marneffe 436r 

leather  and  skins.     (P)  Baron  and  Aubert 190r 

material  analysis.     Procter 646 

material  analysis  ;  Detannisation  of  solutions  in  ■ . 

Parker  arid  Bennett   1 193 

material  analysis  ;  Present  development  of .   Procter 

and  Bennett 1203 

materials  ;  Action  of  formaldehyde  on  .     Stiasny . .     275 


598 

547 

979 
274 
S96 
912 

83 
941 

822 

1162 

1108r 


Tanning — eon*. 

materials;  Automatic  extractor  for .     (P)  Jury. 327 

materials  ;  Comparative  tanning  effect  of  .     Bogh 

material*  ;   Extraction     of  from    vegetable    sub- 
on  

materials  :  Extractor  for  .     Reed 

materials  of  the  Sudan 

matters;  Qualitative  analysis  of  .     Nierenstein. . . 

pri' 

(P)  Guignan  and  Defaix 

(P)  Guigneux    

IP)  Martin  

Rapid  process  of  : 

(P)  Boceiardo  i  Co 

(P)  Kohl   941. 

skins ;  Substance    for    use    in  .     (P)  Xowak    and 

others   647 

substances  ;  Uninterrupted    extraction    of  .        (P) 

Bogel    225r 

vat.     (P)  Koenitzer 83 

Tantalum.     Von  Bolton 937 

Determination  of  by  Mariunac's  method.     Tighe..  681 

Hardening  soft  .     (P)  Siemens  und  Halske  A.-G.   ..  126 

lamp.     Von  Bolton 937 

Manufacture  of  pure,  ductile  .     (P)  Siemens  und 

llalske  A.-G 1102 

minerals  in  the  United  States 933 

Production  and  properties  of  .     Norden=kjold 79 

wire  ;  Incandescence  bodies  of  for  electric  lamps. 

(P)  Siemens  und  Halske  A.-G 213,  213r 

Tapestry  ;  Colour  distributor  for  making  .     (P)  Steiner     692 

Tapioca  manufacture  ;  Production  of  distillers'  yeast  from 

the  products  and  materials  of  .     (P)  Xycander     77;i 

Tar  ;  Apparatus  for  extracting  from  gas.     (P)  Holmes 

and  Cameron 633 

Condenser  for  separating  in  gas  works.     (P)  Cie. 

pour  l'Eclair.  des  Villes 1035 

distilling  apparatus.     (PI  De  Clercq/s  Patent-Ges 1036 

Manufacture  of  pitch  and  recovery  of  lights  oils  from . 

(PI  Oppenheimer   843r 

oils.     Set  under  Oils,  hydrocarbon. 

Oxidation  and  distillation  of  .     (P)  Soc.  Anon,  des 

Combustibles  Industriels 686r 

Preparation  from  beech  wood  of  an  alkali  soluble, 

solid  .     (P)  Chem.  Fabr.     Florsheim 367 

Production  of bv  distilling  carbonaceous  materials. 

(P)  Aarts ' 468r 

Recovery  of  from  gases.     (P)  Xeilson   115 

Removal  of  from  water-gas.     Earnshaw    917 

Solidification  of  .     (P)  Coulson 632 

Use  of  in  making  water-gas.     Wanng 745 

Tariff  of  British  India  ;  Import  207 

of  Austria-Hungary  ;  Reductions  in  the  287 

Egyptian  valuation  612 

Japanese  612,  656 

modifications  in  Greece    872 

modifications  in  Italy 871,  913 

Norwegian  Customs  44 

Spanish  Customs 7S1 

valuations  of  India   287 

Tarring  roads  ;  Process  of .     (P)  Preaubert  and  Thubei  219r 

Product  for  .     (PI  Preaubert  and  ThubS 590r 

Tartar,   cream  of  ;  Decolorisation  of  .     (P)    Condouris 

and  Tassopoulos 1003 

Tartaric  acid  and  tartrates  from  grape  residues  ;  Extraction 

of  .     (P)  Carles    952 

material ;  Export  of  from  Italy l!l:s 

Tartrates  ;  Detection  of  .     Tocher ^29 

Tasmania  ;  Mineral  production  of  77,  220,  815 

Tea;  Carbohydrates  in  .     Maurenbrecher  and  Tollens . .   1169 

Technology  ;  Examinations  in  chemical  1080 

Telluric  acid  ;  Determination  of  .     Berg 92 

Tellurous  acid  ;  Determination  of .     Berg 92 

Temperature  ;  Apparatus  for  effecting  interchange  of  

between  fluids  : 

(P)  Daniel  and  Thornley 419 

(P)  Kayser 303 

Apparatus  for  measuring  high  .     (P)  Cie.  Fabr.  des 

Comptenrs  et  Material  d'Usines  a  Gaz.,  and  Fery  . . .     256 

Compositions  for  raising  and  maintaining .       (P) 

Hartenstein   918r 

Determination  of  high  Von  Wartcnberg 462 

equalising  apparatus.     (P)  Birk    1080 

Gauging  .     (P)  Morse  and  Westjnghonse   839 

of     heated      articles  ;  Ascertaining  .     (P)  Rudge- 

Whitworth,  Ltd.,  and  others 304 

indicator     and     regulator ;  Thermo-electric  .     (P) . 

Poulenc  Freres    46S 

Terpane  alcohols  ;  Alkyloxyacetyl  esters  of .     (P)  Bayer 

raid  Co 1117 

Terpenes.     Vallaeh   281,  556,  557,  557,  712,  1171 

taction  of  .    (Pi  Kerr   1057 

in  Finnish  crude  turpentine.     Aschan   4s7 

of  the  Norway  pine  and  Douglas  fir.     Frankforter 1107 

Production  of  from  wood.     (PI  Craighill  and  others    494 

Terpenic  compounds  ;  Distribution  of  in  the  wormwood 

plant.     Roure-Bertrand 907 

Formation    and    distribution    of  in    the    orange. 

Charabot  and  Laloue  390 
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pioi 

Terphv  n<-      Wallach   1I71 

I  ormatlon  ol  hydrogen  peroxide  and  other 

oundsbythe .     I'tn.llay    -To 

trachlorethane ;  Preparation  of ■     x'  ....     718 

methyldUmlnobenzophenono ;  Nitro-dei  — . 



ramethyldi-p-dlamlnodlphenylmethane;    Detection 

by  .     Fischer  and  Marx   -  '  ' 

Texas  :  Petroleum  Industry  of  ■ 

[P     Dc  Pi  rinl  and  others 1040 

I 
in:, i,  rial  i"  h  inks     Drj  or  [PI  Karr    807 

oods ;    Apparatus  for  drying  and  carbonising  . 

!■    Baas    

Drying  apparatus  for : 

Berts 

(P)  Tattersall    1216 

(P)  Krais.  and  Bradford  Dyei  ■     1 1 1  Ir 

with    resins,    f:i 1 1 >    a  ids,       r        I' 

Brandt    - '  ' 

i.  ring  -    -  Impermeable.      P)  Four 693 

Rendering non-inflammable    by    non-hygroscopic 

lunds       P     Rose    263 

ting  with  liquids.    (P)  Obermaiei 174» 

■  ■>  Fabrics  wid  Fibres 

Thallium-antimony  alloys     Williams 888 

•M'.\r  alloys     Petrenko 887 

Thebalae.     Freund 334 

■    aversion  of  into  codeinone  and  codeine.     Knorr 

4»4 

• .     Reichard 912 

Theobromtne-barinm  and  sodium  salicylate  :    Preparation  of 

arable   double   salt   of  (P).Act.-Ges.   f. 

284,  SfiOr 

compounds  PI  Hoffmanii-la-Roche 

rsion  of  caffeine  into .     Fischer  ami  Ach 232 

-lithium;    Soluble .     Dumesnil 389 

Therapeutic    compound  :     Manufacture    of    a    .    (P) 

Badlsche  Anilln  nnd  Soda  Fahr 

preparations  containing  formaldehyde.     (P)  Rosenberg.  1067 
Thermic  process  based  on  the  action  of  silicon  and  calcium 

ur    magnesium     (P)  Goldschmidt 593,  765,  935 

Thermite  mixtures.    (P)  Uaemeche    1103 

Thermo-electric  couple     [P    Heath    700 

couples  :    Manufacture  of  copper  sulphide  for .     (P) 

Cie   Tharmo-Electrique 854r 

generators  ;     Couples   for  copper  sulphide  .     (P) 

Cie  Thermo-Electrique   27 

Thermometers  ;    Calibration  of  below  0°C.      Richards 

and  Jackson     868 

for  low  temperatures.     Stock  and  Nielsen 714 

Thiasine  flyestnffs  : 

Hethj  1.  ne  Azure.     Kehrmann 4«9 

Methylene  Azure  ;  Chemical  nature  of .     Bernthsen  530 

Methylene  Green : 

m  and  Walder 368 

Grandmougin  and  Walder 806 

Nature  of .     Hantzsch 173 

Thiazines.     Gnehm  and  Kanfler 867 

Tluckcning  agents  ;    Decomposition  and  solution  of  . 

Tagliani      752 

material    from    seaweed    for    calico   printing,    &c.     (P) 

>  Printers'  Association,  and  Warr 925 

Thloacld*  ;     Volumetric    determination    of    organic    . 

Klason  and  Carlson 287 

Thiocarbaniide.     See  Thiourea. 

Thlocyanates  ;    Manufacture  of  .     (P)  Tcherniac 427 

Solubility  of  gold  in  .     White    24 

Thio-indigo  dyestuffs : 

P    Badische  Anilin  und  Soda  Fabrik    1143,114:! 

Friedlander   367 

Thio-indigo    Red  : 

Alt 

Knecht  530 

Dyeing  and  printing  with .     (P)  Kalle  und  Co.  ..    845r 

Leuco-derivative  of : 

(Pi  Badlsche  Anilin  und  Soda  Fabrik    1143 

(PI  Kalle  und  Co 1038 

Manufacture   of  : 

(P)  Kalle  und  Co.  424.  421.  531r,  750r.  750r,  103S,  1089f 
(Pi  Soc.  Chem.  Ind.  in  Basle 47ti.  752r,  1038r 

Thioindoxvl  derivatives  and  isatin  ;    Condensation  products 

of .     (PI  Kalle  und  Co 1038.  10S9r 

Red  dyestuff  from .     (P)  Kalle  und  Co 922 

Thioindioxvlcarboxvlic  acid  ;   Red  dvestuff  from .     (P) 

Kalle  und  Co 922 

Thionaphthene    derivatives :      Preparation    of    .     (P) 

Kalle  und  Co 1038 

Tliionine  dvestuffs  ;  Constitution  of : 

Hantzsch       469 

Kehrmann     423 

Thiophospbates  and  thiophosphoric  acids..  .Stock  and  others     696 

Thiorosindone.    See  under  Azine  dyestuffs. 

Tbiosinamine ;    Concentrated  solutions  of .     (P)  Merck     134 


IV. I 

Thiosuii  rtlc  formation  of  .    Levi  an.i 

ra     271 

Preparation  of  alkali  —       ai 

and  alkali  sulphate     (PI  u  mm 884 

BolubUltj  m  gold  in    -  -      White   2) 

1070 

i     ,1,,,.  ni   ol   »ilk  with  1 1"     Soc     Inon    i  nop, 



Ill, ir niiii-.i Uimimii-iiii    alloj         l'1' 
I  lei  trie  lamp  HI  imi  nts  ol 

113'J 

Preparation   ol     — : 

r    cii    Franc   I    ploil  n   Pro     i  born  on-Houstoi 

1'     i.    ■  •  i  ■     In  trie  I" 866 

Molssan  and  Honlgachmid  888 

1 1  imid    


nis:    Apparatus  for  treating 
liquids,      P    Gii      i 

artilli 


on    bobbins    uitli 


17 


li  70,  586r, 
84Sr 

Glass  rollers  fur  use  in   making  .     (P) 

i, .,  irens   1041 

artificial  ;    Manufacture  of  .     (P)  Linkmeyer.     871,  47;; 

Cellulose : 

I  Inkmeyei     371 

(P)  Soc    Inon   In  Soie  Nouvelle  1041 

w  i  .  and  Thlele 1040,  ll44r 

(P)  Vei  atoff-Fabr 775 

from  collodion ;   Production  ol [P    Denis 1144r 

latlc  transparent  cellulose  (P    Verein.  Glanzatoff- 

Fabr.  A.-G 775 

from  milk  lasein) ;   Making  textile — -.    (P) 

Timpe    16 

Manufacture  ol  lustrous from  viscose.      (P)  Muller 

758,  9s1r 

Preparation  of from  viscose.     (PI  Pessarer 6fll 

Process  of  making  viscose .     (PI  Pissarev 70 

Tiles  ;   Apparatus  for  burning  or  fixing  colours  on .     (P) 

Stanley         12!,  42?r 

i    ratus  for  producing  vitrified .      (P)    Baggaley       21 

<  .imposition  for .     (P)  Wightman 818 

Glass  .     (P)  Maw  and  Co 

Kilns  for  burning .     (P)  Brewerton 760 

Manufacture  oi  artificial .     (P)  Vajda     590 

Timber  drying  apparatus.     (P)  Hughes 114! 

Producing    weatherproof    non-inflammable    .     (P) 

Salomon    1221  r 

Strengths  of  treated .     Hatt 1096 

See  also  under  Wood. 

Tin ;    Absorption  of  by  wool  fibre  in  tapestry  carpet 

varn  printing.    Paterson 585 

alloy.     (Pi  Hobson 268r 

-aluminium  alloys.     Gwyer 639 

-antimony  alloys.     Gallagher    591 

and  antimony  ;    Separation  of .     Czerwek 829 

Detection   and   separation   of   from   arsenic   and 

antimony.     Materne    715 

Detection  of in  woollen  goods.     Paterson 610 

dressing  :   Use  of  the  impart  screen  in .     Collins.  . .  430 

Electro-deposition  of  spongy .     Tommasi 127 

Electrolytic   production   of  pure,   adherent  .     (P) 

Thirot  and  Mage 892 

exports  from  Federated  Malay  states 377 

Extraction  of from  ores.    (P)  Maclvoi  and  Fradd  988 

in  the  Federated  Malay  States 849 

industry  in  1905 220 

Occurrence  of in  Tringganu.     I.ock 183 

plates  :   Detinning .     (P)  Goldschmidt  and  Weber  593r, 

764r 
Recovery  of .     (P)  Taliaferro,  and  Continental  Can 

Co 320 

Recovery  of from  ores.     (PI  Rumbold  and  others  325 

Separation  of  tungsten  from .      Donath 338 

slags  ;  Smelting .     (P)  Parry 184 

stone  ;   Assay  of  arsenious .     Bannister.     . . .-. 430 

in  the  Transvaal 698 

Tin;    Chlorine  compounds    of;    Manufacture    of .    (P) 

Acker  Process  Co,,  and  Acker 180,  697r 

compounds ;      Apparatus     for     producing    .     (PI 

Acker  Process  Co 218 

Production  of  oxygen  compounds  of  .     (P)  Acker 

Process  Co 759 

salts  ;    Hydrolysis  of  in  presence  of  iodides  and 

iodates.     Moody       1043 

sulphides,  selenides  and  tellurides.     Peaabon 587 

Tinned    plates ;      Detinning    .     (P)  Goldschmidt    and 

Weber 699r,  764r 


— .     (PI  Reczka 856 

(P)  Plathner  and  Dom  1155 

-.     Baker  and  Hulton. .     552 


Tinning  lead  :   Electroehemically  - 
Process  and  powder  for  

Tintometer  ;    I'se  of  Lovibond's  — 

Tissues ;     Machine     for   coating   with    finely-divided 

materials.     (P)  Barnwell  Machine  Co.,  Ltd 262 

Rendering waterproof.     (Pi  Pomortzeff    425r 

Waterproof  .     (P)  T>ond 313 

See  also  Fabrics. 

Titanium;   Combining with  other  metals.     (P)  Cauda, 

and  Chrome  Steel  Works 269 

Distillation  of  .     Moissan 376 

Reactions  of  .     Grossmann 1002 
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Titanium    compounds ;     Manufacture    of   and    their 

application  to  dyeing.     Erban 261 

ides.    HSnigsehmid 81l 

.  hloride  i   Preparation  of .     Renz -03 

Tobacco;  Improving  inferior  qualities  of .     (P)  llondius     395 

plant  ;  lime  factor  for  the  -.    Daikuhara 488 

Toluene  :  Detection  and  determination  of  in  benzene. 

Raikow  and  fjerkewitscb 41<> 

o-Toluenesnlphocnloride.      (P)  Oberliinder,     and     Alliance 

Chemical  Co 335 

Transfer  printing.     (P)  Thorpe,  and  liriggs  and  Co 1041 

Transport  ;  Mean*  of  internal  ■.     Branson 107S 

Transvaal  ;  Tin  in  the  698 

Trass ;  Material   similar   to  from   blast    furnace   slag. 

(P)  Colloseus 428r 

Treasurer  in  account  with  the  Society  of  Chemical  Industry 

for  1905    566 

Report  of  Hon.  66° 

Trehalose  ;  Detection  and  determination  of in  plants  by 

trehalase.     Harang 93 

Determination  of  in  trehala.     Harang 549 

Trihydroxydesoxybenzoin  and  its  derivatives.     Noelting  and 

Kadiera    "48 

2.2'.4'-Trihydroxynavanol.     See  under  Pyrone  dyestuffs. 
:i.i'.4'-Trihydroxyflavanol.     See  under  Pyrone  dyestuffs. 

1.3.6-Trihydroxynaphthalene.     Meyer  and  Hart mann 63 

Tri-iminobarbituric  acids  ;  Preparation  of .     (P)  Merck     443 

2  -  Trimethoxyphenyl  -  4  -  anhydromethyl  -  T  -  hydroxybenzo- 

pyranol.     Biilow  and  Schmid   174 

Trimethylxanthine  ;  Double  salts  of  .     (P)  Act.-Ges.  f. 

Anilinfabr 560r 

Tringganu  :  Tin.  mouazite.  and  xenotime  in  .     Lock...     183 

Trinidad  ;  Petroleum  fields  of  .    Craig 1140 

Trinitrobenzene  derivatives  ;     Action     of  with    cyclic 

amines.     Sommerhof 748 

Trinitromethane.     Hantzsch    806 

Trinitrotoluol ;  Manufacture   of   explosives  in   large    pieces 

from  compressed  .     (P)  P.ichel    135 

Trioxymethylene  pastilles  ;  Determination  of  formaldehyde 

in  Rust  202 

Triphenylmethane.     Hantzsch 806 

derivatives  :  o-Hydroxy  .     Noelting  and  Gerlinger     749 

Triphenylmethane  dyestuffs  : 

Fuchsin   preparations  :    Colourless,  easily  soluble  . 

(P)  Meister.  Lucius  und  Briining 176 

Influence  of  methyl  groups  on  shade  of  united  by  a 

glutaconic  aldehyde  chain.     Reitzenstein  and  Roths- 
child         259 

Malachite  Green  ;  Influence  of  substitution  in  benzene 

ring  on  the  shade  of  .     Noelting  and  Gerlinger.     749 

manufacture  of  : 

(P)  Act-Ges.  f.  Anilinfabr 369,  634r,  844 

(P)  Meister,  Lucius  und  Briining    750,  1089r 

Triphenylmethyl.     Gomberg  and  Cone 1086 

Tntanol  derivatives  ;  m-Tetra-2.6-dihydroxy  .     Liebig.   1213 

Trituration  of  lump  whiting  and  like  minerals.     (P)  Cooper 

and  Keene    315 

Tropeines  ;  Preparation  and  properties  of  some  new  . 

Jowett  and  Hann   391 

Truck  Acta  :  Committee  on  the  395 

Trypsin-zymogen;  Preparation  of  .     (P)  Hopmann...     774 

Tubes  ;  Electrolvtic  manufacture  of  metal  ; 

(P)  Darmstadter  817r 

(P)  Dieffenbach    767 

Producing  a  protective  layer  on  the  inner  surface  of -. 

(P)  Deuts  -Oesterreichischt     Mannesmannrohren- 

Werke     768 

Tungsten  electric  lamp.     Uppenborn    876 

filaments  ;  Electric  lamps  with  .     (P)  Deuts.  Gaa- 

gluhlicht  Gea 116,  527r 

incandescence  bodies  ;  Electric  glow  lamps  with  . 

(P)  Siemens  und  Halske  A.-G 115,  308r 

-manganese  alloys.     Arrivaut    1099 

Separation  of  from  tin.     Donath 33S 

U.S.  Customs  decision  on  125 

Turanose.     Tanret  706 

Turbidity  of  water  :  Method  of  determining  the .    I.iver- 

seege 45 

Turbines  for  circulating  liquid  in  a  dye.  vat.     (P)  Gebr.  Wans- 

leben     981 

Gas  mixtures  for  .     (P)  Greenwood  and  Andersson    841 

Treatment  of  gases  for  gas  .     (P)  Wilson    582 

Turkey  ;  Soap  in  596 

Turkey-red  oils.     See  under  Oils,  fatty. 

Turpentine  ;  Apparatus    for    extracting  from    wood. 

(P)  Pure  White  Turpentine  Co.,  and  Gardner 82 

Clarifying  and  deodorising  oil  of  wood  .     (P)  Heber  939 

Crude' from  Eastern  Asia  and  Mexico.     Weigel 1107 

Distilling  .     (P)  Denny    1161 

distilling  apparatus.     (P)  Saunders 1161 

Extraction  of  spirits  of  .     (P)  McMillan 895 

Extraction  of  from  wood  : 

(P)  Hale  and    Kursteiner    895 

(P)  Snyder    597 
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Turpentine — cont. 

industry  of  the  United  States 820 

oil ;  Extracting  from  wood  : 

( l'i  McKenzie   1226 

( P)  Snvder    1226 

oil  ;  Pinene   fractions   of   French   and    American  . 

Ahlstr5m  and  Aschan 487 

oil;  Swedish  .     Kondakow  and  Schindelmeiser. .  . .  819 

production  in  France.  Russia,  Greece,  and  the  United 

States   547 

Production  in  India 703 

urifving  .     (P)  Hesse  1161 

Refining  .     (P)  Gilmer,  and  Amer.  Turpentine  and 

Tarl  o 271 

still  : 

(P)  Gideon 1057 

(P)  Ross  and  Edwards 768 

substitute.     (P)  Pollet    996 

Terpenes  in  Finnish  crude  .     Aschan 487 

uninflammable;  Rendering    .     (P)  Harrison 996 

U.S.  census  of  1161 

Tyres  ;  Manufacture  of  from  hides.     (P)  Withey  ....  130 


u 


Uganda  rubbers  1227 

Ulex  European  celluloses  ;   Utilisation  of .    (P)  Horteloup  441r 

Ultramarine.     Chabrie  and  Levallois 819 

Boron  .     Hoffmann    697 

Ultra  micros  cope  ;    Application  of  the .     Michaehs 715 

Ultraviolet  rays  ;   Absorption  of by  glass  and  photo- 

crapliic  apparatus.     Newton  and  Bull 777 

Umbellulone  ;    Constitution  of .     Tutin 776 

United  Kingdom;    Mineral  production  of  the .  ..   268,  1151 

Trade  of  in    1905 94,   140 

Wine  imports  into  the  386 

See  also  Great  Britain  and  England. 

United  States  :  Alcohol  Bill  in  the  439 

Antimony  industry  or 125 

Asphaltum  industry  of  the  878 

Beer  and  spirit  production  of  193 

Bismuth  production  of  the 932 

Borax  production  of  the 18 

Bromine  industry  of 637 

Carbon  dioxide  production  of  the 810 

Cement  production  of in  1905 930 

census  of  chemicals 731 

census  of  dyestuffs  and  extracts 1142 

census  of  essential  oils   1172 

census  of  explosives 1174 

census  of  fertilisers 1 162 

census  of  paints 768 

census  of  petroleum  refining 1141 

census  of  soap 1160 

rmsu^  nt  starch   1 165 

census  of  turpentine  and  rosin 1161 

census  of  varnish  fhanufacture 703 

census  of  wood  distillation 686 

Coke  production  of  the 840 

Customs  decisions 1177 

Acctylsabcylic  acid 335 

Alloy 317 

Barium  carbonate.    810 

Beakers 266 

Benzyl  acetate 134 

Caliaava  barks  ;    Elixir  of 283 

Camphor  ;   Synthetic 196 

Carbon  :    Powdered 127 

Casein    276 

Chromium 125 

Cocolio   278 

Copper  acetate 121 

Cottonseed  pitch      1160 

Fir  balsam     326 

Flash-light  powder 135 

Foamine.    129 

Glassware  ;    Chemical  26G 

Gutta-percha  resin 274 

Hexamethylenetetramine 827 

ltthammon 258 

Iron  oxide 125 

Lactic  ferment 181 

Linoleic  acid 324 

Nutgall  extract 326 

Oil  of  Peru  balsam 134 

Oleic  acid 273 

Olive  oil 596 

Paraldehyde 283 

Persian  berry  colour 259 

Petroleum  products 309 

Pitch      117 

Safrol 283 

Sake 131 

Sichel  glue     1 30 

silk  yam  ;    Artificial- 201 

Sodium  pyroantimoniate 121 

Tungsten    125 

Cranium  podium  acetate 1146 

Zinc  ores 263 
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FAG1 
United  stiii' — co'it 

Dutj    !!■      spirit    in  the  

Qlui  — 

Industrial  Alcohol  Bill  In  the    — 709 

Iron  ore  production     849 

\i  i            sports  from  the 1160 

Manganese  ores  In  the      — 932 

Morcurv  production  of  the 915 

Mineral  and  metal  production  of  the 124 

paint  production   894 

Petroleum  product fthe    — 214 

mi  production  ol  the B49 

Pine  cultivation  and  turpentini                 n  In  tin . .  .'»!" 

Pottery  Imports  Into  the 20 

Product "i  »teel -hardening  metals  In  the 850 

lards  of  purity  for  food  products     looo 

sulphur  production      926. 

Tantalum  minerals  In  t  he 

Trade  of  — -  In  1905 4 17 

Turpentine  and  resin  Industry  ol  the 820 

Cosatunl    I  compounds;    Eardening  and  solidifying . 

(PI  Kronstein      857r 

ration  of  hydrates  of .    fP]  Knoll  und  Co   ..  234 

Transformation  of into  saturated  compounds.    (P) 

Dreymann 224,  I066r 

Urals:  Platinum  production  of  the 877 

Uranium;   D                 >nof .    Finn    1121 

very  in  Canada 1152 

itmentof .    (Pi  Haynes  and  others 126 

ores;  Treatment  of  vanadlferous — — .    Gin 5:u 

idium  acetate  ;    I     s   customs  decision 1146 

Oranyl  acetate ;   Action  of  light  on  ■ ■.    Bach 534 

irri  :     Preparation   of   acidyl    derivatives   of  .    (PI 

Bayer  un.l  Co '. fiOS 

tjrotroplne.    See  under  Hexamethylenetetramine. 

Dtah  ;  Salt  purification  in  984 


Vacua;    Production  of IP)  Soddy    082,  682,  lOSlr 

Production  of  high by  means  of  liquid  air.     Claude 

and   Levy.    '. 418 

Vacuum;    apparatus  for  creating  and  maintaining  a . 

(P)   Manvcrs  and   Phillips 1081 

evaporators.     See  Evaporating  apparatus. 

pan.     (P)  Kostalek 1032 

paii«  and  like  evaporators.     (P)  Milwaukee  Evaporator 

Co    524r 

pans  ;    Hermetically  sealed  doors  of  .     (P)  Danks     580 

Valonia ;     Determination    of    extraneous    matter    in    . 

Turnbull  563 

Vanadlferous  uranium  ores;    Treatment  of  .     Gin  ..     534 

Vanadium:    Determination   of  .     Finn 1121 

Employment  of  and  its  compounds  in  accumu- 
lators.    (P)  BoutTort 127 

Occurrence  of  in  Peru.     Hewett 931 

ores  ;    Treating : 

(P)  Handv 1050 

(P)  Havnes  and  Engle  889 

(P)  Haynes  and  others 126 

as    a    steel-making    element.     Kent-Smith 291 

Use   of  sodium   peroxide   and    hydrogen   peroxide   for 

iting from  ores  and  slags.     (P)  Bouffort       72 

Vanadium    carbide    filaments.     (P)    Cie.    Franc.    Exploitn. 

Proc.     Thomson-Houston 1212r 

compounds ;  Oxidising  and  reducing  organic  com- 
pounds in  presence  of  .     (P)  Meister,  Lucius 

und  Pruning 643r 

salts  ;    Electrolytic  preparation  and  properties  of . 

Marino 765 

Vanilla;    Preparation  of  .     (P)  De  Montesquiou 1117 

Vanillin  :     Manufacture   of  .     !P!    Spurge,   and   Ozone 

Vanillin  Co 909,  1060 

Vaporisers  for  combustible  liquids  for  use  with  explosion 

motors.     (P)  Gautreau 464 

Vapours:    Apparatus  for  purifying  .     (P)  Scheibe....     920 

Apparatus  for  subjecting to  the  action  of  liquids. 

(P)  Feld 83Sr 

Separation  of  soluble  in  sulphuric  acid,  from  air. 

(P)  lie  Chardonnet 973 

of  volatile  combustible  liquids  ;    Non-oxidising  gaseous 

medium  for  carrying  the  .     (P)  Martini  and 

Huneke 308 

of  volatile  liquids  ;    Separation  of  from  air.     (P) 

Barbezat 683 

of  volatile  solvents  ;    Apparatus  for  recovering  ; 

(PI  Bouchaud-Praceiq 524 

(P)  Jean  et  Cie..  and  Baverat 58r 


I  101 

Varnish       U'l    II, art 224 

Manufacture  of  .    IP)  Euch  1067 

manufacture  in  the  Unit  asus  of 7":: 

inseed  "il  i"r  making  'I':  Mlegemann     224 

r.  in. a  ■  r  ,        X"n    nil  iinni  il  ile  I'        Bills,      and 

Chadi  134 

iimiitia table;    Rendering •     (P)   B heron. 

Varnishes;   Influence  of  resins  on  thi  Ion  of  spirit 

by  light      ffamiaa 38 ; 

limn ■■    ol  r     Buch 27:ir 

Rendering         -    non-inflammable    by    carbon    tetra- 
chloride.   I P)  i  ournler       81 

litableas (PI  Ledc  rer. 

I.  its  for  hardness  and  elasticity  of .     Laurie  and 

Bail] 819 

Tixier 996 

r  for  .    Valenta 645 

Varnishing  composition.     (P)  tflenstadf 1057 

Vaseline;     Preparation  oi    water-soluble .    (P)   Boleg     I2r 

Vat  dyestuffs  .    Leuco-derlvativee  ol  sulphurised .    (PJ 

Badlsche   Inilln  und  Soda  Fahrlk 1141 

Manufacture  of  : 

(PI   Meister.   Lucius  und   Priming 6S4r 

:     3oc.Chem.Ind  in  Basle  47o.  751,  761,  1038r 

Sulphurised .   (P)  Badlsche  Anilin  und  Soda  Fabrlk 

1143,    1148 
iiile  fibres.     See  under  Fibres. 

material  ;     Working    up  for  paper   making.     (Pi 

Werschen-Weissenielser    Braunkohlen   A.-G 494 

matter  ;  Treatment  of from  which  oil  or  grease  has 

I ii  extracted.     (P)  Edson   Reduction  Machiuerv 

Co 856r 

oils.     See  under  Oils,  fattj 

substances;     Extraction    of   — -.     (P)   Clarion 979 

substances  :     Extraction   of   albumin   from   .      (P) 

Goertner 279 

Vegetables:    Hrving containing  sugar,     il'-  Hatmakcr   :>>7/ 

Preservation  of  .     (P)   Fontaine 554 

Vegetation  ;    Material  for  destroying  or  retarding .     (P) 

Blackie  605 

Velvet;     Printing   and    embossing   .      (P)    Boyer 373 

m    album:    Alkaloids  of  the  rhizome  of   ,  and 

their  determination.     Bredemann 280 

Verbena  oil.     See  under  Oils,  essential. 

Vermin;    Destruction  of .     (P)  Gauthier 905 

Vicianiu,   a  cyanogenetic   glucoside  in   vetches.     Bertrand.  1231 

Victoria  ;    Disinfectants  in  1001 

Vinassc  ;    Colouring  matter  from  .     Wiehardt 687 

Concentration    of    beetroot   .     Kestner 940 

Cyanogen    compounds   from   .     (P)    Chem.    Fabr. 

Schlempe 1147 

Production  of  fuel  from  .     (P)  Conned  and  others 

604,   1034r 

Recovery  of  nitrogenous  matter  from after  removal 

of  potash.     Vasseux 823 

refining :    Influence    of    sulphur    compounds    on    . 

Lao  'tube 943 

Treatment  of  .     (P)  Sudre 194r 

Treatment  of in  the  Baab  spirit  factory.     Ginsberg     771 

Vinegar  bacteria ;  Quick  vinegar  and  wine .    Henneberg    900 

Determination  of  mineral  acids  in  .     Richardson 

and  Bow-en 836 

Distinguishing  fermentation  and  wood  .     Schmidt  1009 

factories  :    Pure  cultivated  bacteria  in .     Henneberg    277 

factorv  ;    Annual  report  of  German  experimental  . 

Rotheubach  603 

Manufacture  of  fermentation  .     (P)  Frings..  386,  1168r 

process  :    Bacteriological  investigations  on  the  "  quick  " 

.     Henneberg 330 

Viscose  ;   Coating  paper,  fabrics,  Ac.,  with .     (P)  Lilien- 

feld  and  Tedesko 263 

Formation    of    filaments    from    .     (P)    Ernst    and 

Pettit 120,  120 

Manufacture  of  artificial  silk  from .     (P)  Soc.  Franc.. 

de  la  Viscose 753r 

Manufacture   of   filaments   and   films   from   .     (P) 

Wait*  and  Pettit 426 

Manufacture  of  lustrous  threads,  A'c.,  from  .     (P) 

Miiller 753,  981r 

Preparation  of  threads,  films,  and  lamina?  from  . 

(P)  Peessarer 691 

Process   of   making    threads   and    films   of   .     (P) 

Pissarev 70 

threads  ;    Spinning .     (P)  Soc.  Franc,  de  la  Viscose     754 

Viseosimeter  for  varnishes.     Valenta 645 

Visits  to  works.  Annual  Meeting 672 

Vitrified   brick,   tile.   Ac.  ;    Production  of  from  slag. 

(PI  Baggaley 181 

Vitriol  chambers.     See  Sulphuric  acid  chambers. 

Volatile  suhstances  ;   Becovery  of in  certain  operations. 

(P)  Vincent "6 

Voltaic  arcs.     See  Electric  arcs. 

Voltametric    balance    for    obtaining    a    definite    weight    of 

deposit  in  electrolytic  baths.     (P)  Helbig 272 

Vulcanised  material ;    Manufacture  of .     (P)  Ephraim.     547 

Vulcanite  ;    Colouring  .     (P)  Eilertsen 704 
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Wall-coverings ;  Machine  for  printing .     (P)  Baeck  and 

others 808 

rolytic  determination  of  arsenic  in  .    Thorpe 

Igniting  .     ( PI  Fleury    * 

Printing  machine  for : 

(P)  Comp.  Manufactora  Flumineuse    69Ir 

Wood 

Walnnt  :  Black .     Levi  and  Wilmer     

oil  :    ^V<-  under  nils,  fatty. 
Warp  printing  machines ;  Printing  mechanism  for •    (P) 

Schmidt ,o4 

Wash  ;    Evaporator  for  brewers'  or  spent  .     (P)  Lennox 

and    Mackenzie     231,  oiZ 

Washer  for  coal  and  other  minerals.     (Pi  Heyl  and  Patterson     974 

for  ores;  Mechanical (P)  Nicholla 990 

Washing  apparatus  for  use  in  brewing.     (P)   Jacobs  and 

nfans 8°J 

carpets;   Apparatus  for .     (P)  Selling " 

coal,  coke,  Ac.  :   Machine  for : 

(P)  Kayner,  and  Hardy  Patent  Pick  Co 1210 

(P)  Shaw   *«■* 

deposits  from  ore  crushing.     (P>  Hntcmngs    ■  - 

fabrics  ;  Apparatus  for .     (P)  Palmer 7o3 

machine.     (Pi  Spittal "9 

machines  for  fabrics.  &c.     (Pi  Moore  and  Moore    178 

machines:    Rotary .     iP!Stitzcl     1040 

machines  for  textile  fabrics  : 

\inley ■>'> 

(P)  Dvdvnski    »su 

machine  for  wooden  fabrics.     (P)  Ronsselle   311 

powder  containing  alkali  peroxide ;  Packing  and  storing 

. .     (P)  Konigswart.r  mid  Ebell 32.  188r,  4b6r 

1   ic  ;  Centrifugal  machines  for .     (P)  Schuler     859 

wool,  ac  ;   Apparatus  for .     (P)  Bastin 15r 

wool  on  bobbins  ;    Machine  for .      (P)  Ernoult  et 

Cie ul'  ssl 

Waste  heat  iu  coke  ;  Utilisation  of .     (P)  Waddell    879 

Waste  waters  ;   Apparatus  for  bacterial  purification  of . 

(P)  Gilson      •  •   llu 

of  a  paper  machine  ;    Direct  utilisation  of  .     ( P) 

Erfurt     653r 

Purification  and  utilisation  of  from  sugar  manu- 
facture.    Pellet    943 

-      ira ting  solids  from .    (P)  Ges.  f.  Abwasserklarung 

r  711,  905r 

Water  ;   Anti-catalvtic  actions  of .    Bredigand  Fraenkel    563 

Apparatus  for  determining  oil  in  feed  and  other .     (P) 

Morison • •  •     36- 

Apparatus  for  the  electrical  purification  of  ■ .     (P) 

Les  ter     379 

Apparatus  for  electrolysing : 

(P)  McCarty  and  Darby    3»0 

(P)  Vareille     2"lr,  700r 

Apparatus  for  examining  boiler while  the  boiler  is 

in  operation.     (P)  Schmitz    19o,  333r 

Apparatus  for  purifying : 

(P)  Aden    HI* 

(P)  Declerco. 904 

(P)  Dunkelberg    *92 

(P)  Griffith    |05 

(P)  Kriiger    ff< 

(P)  Riensch  

(P)  Schmidt    440,   iior 

(P)  Stephenson     862 

Apparatus  for  purifying by  distillation.     (P)  Amer. 

Water  Purifying  Co 862r 

Apparatus  for  purifying by  electrolysis  : 

(P)  Bailey,  and  Electra-Pura  Water  Co 380 

(P)  Zerbe 231 

Apparatus  for  softening  and  purifying : 

(P)  Danks  and  Danks    1231 

(P)  Sheuerman  and  Hand      905,  905 

(P)  Wollaston  «° 

Apparatus  for  treating  with  powdered  materials. 

(P)  Maienen's  "  Filtre  Rapide  "  and  "  Anti-Cal- 

caire  "  Co.,  and  Ellis    279 

bacteria;  Biology  of .     Kohn •.••■•,i\     7n 

Continuous  extraction  of  by  electro-osmosis.     (P) 

Meister,  Lucius  und  Briining l-7r 

Continuous  removal  of  sulphuric  acid  from  .     (P) 

Reisert 1000 

Copper  salts  in  irrigating .     skinner    ..•••■ •     384 

Decomposing  by  electrolysis.     (P)   McCarty  and 

Darbv      3-*>  3-l 

Determination  of  oil  in  boiler  feed .     (P)  Martin     ..         7 

Determination  of in  crude  petroleum.     Graefe 1035 

Determination  of  sulphates  in  drinking .     Raschig    285 

Determining  the  turbidity  of .     Liverseege    4a 

distilling  apparatus  : 

^(P)  Parker     950 

(P)  Wentz ■•    HI* 

Distilling   by    the    multiple    effect   system.     (P) 

\mcriean  Water  Purifying  Co 652r 

Electrical    purification    of    .     (P)    Electric    Water 

Purifying  and  Filter  Co 12"' 
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Water — cont. 

Electrolytic  decomposition  of .     (P)    Darby 93"r 

filters.    "(P)  Bell  and  Bed 904 

Filter  for  purifying .     (P)  Milne  167 

Introducing  reagents  for  purifying .     (P)  Overhoff  555 

miueral :  Apparatus  for  extracting  salts  from .     (P) 

Dentin    1147 

mineral ;    Electric  resistances  of  natural  and  artificial 

.     Negreano 824 

Purification  of : 

(P)  Brown,  and  American  Wire  Co 862 

(P)  Griffith    37r 

(P)  Grondel  freres   862 

(P)  Kestner 1114 

(P)  KnithVr.  and  Vera  Chemical  Co 905 

(PI  Lambert    862,  904r,  1063 

(P    Maiche    37 

1>:   Wixford      86,  87,  388 

purification :     Continuous    .     (P)    Scliroder,    and 

Deuts.  Erfinder-Genossensch 132 

purification ;       Electrolytic     .     (P)      Dion,     and 

Americus  Electro-Hermatic  Co 90-1 

purification  system.     (P)  Wixford    333 

purifier.     (P)    Bastian.    and    Maschinenfabr.    Greven- 

broich     37 

purifying  installations  ;    Lime  saturation  apparatus  for 

.     (P)   Eichenauer    652 

Purifying  and  sterilising : 

(P)  Lavollay 195 

(P)  Salarnier.  and  Jean  et  Cie    711 

Purifying bv  suspended  filter-beds.     (P)  Girerd  and 

firapier  ..." 1063 

receptacles  ;   Composition  for  preventing  incrustation  in 

.     (P)  Rubert  and  Hubert 1063 

Recovery    of    fatty    matter    from    .     (P)    Ges.    f. 

Abwasserklarung     382,  893r 

Separation    of    argillaceous    matter    from    .     (P) 

Borchardt 87 

softening  :    Mechanics  of  .     Royle  452 

Sterilising  and  clarifying .     (P)  Hy 1063 

Sterilising by  ozone.     (P)  Otto 1063 

Sterilising,  softening,  and  heating .     (P)  Westrope 

and  Cooper   1063 

still.     (P)  Barnstead   711 

Water-gas.     See  under  Gas. 

Waterproof  compound.     (P)  Nowak  and  Smith 262 

fabrics  ;   Manufacture  of .     (P)  Bond 372r 

tissues.     (P)  Bond      313,  586r 

Waterproofing  cardboard,  i-c.     (P)  Haigh  and  others    906 

composition  : 

(P)  Leishman    821 

(P)  Shepherd     532 

felts  and  other  fabrics.     (P)  McKerrow  and  others 982 

fibres,  fabrics,  paper,  las..     (P)  Meulders  and  Bourlet  . .  1092 

fibrous  substances  ;  Process  for .     (P)  Chem.  Fabr. 

Florsheim  Dr.  H.  Xoerdlinger 475 

materials:     Process     of     .     (P)     Kochmann    and 

Eaufmann     262r 

skins  and  furs.     IP'  Klugniann    858 

soft  felt  hats.     (P)  Maurel 68 

solutions  : 

(P)  Lederer  326r 

(P)  Mongauzi    1059 

Waterways  ;    Royal  Commission  on 238 

Wax  :   Bleaching .     i  P I  Weingartner 93S 

of  Rhaphia  Ruffia.     Jumelle   433 

substitute  for  making  coloured  papers.     (P)  Winter. . . .  894 

WTaxes  :    Treatment  of .     (P)  Braschler-Kurtz 219 

uninflammable  ;    Rendering .     (P)  Boucheron 1056 

Weed  killer.     (P)  Blackie 605 

Weeds;  Destroying  in  cornfields.     (P)  Guichard 905 

Weight  ;  Apparatus  for  determining  the  loss  or  gain  in  

during  treatment  of  substances.     (P)  Oxley 91 

"  Weissbier  "  ;  Cause  of  mucilage  formation  in .     Schon- 

feld    771 

Welding  iron  or  steel  ;  Method  of  and  fluxes  for  .     (P) 

Davies  and  Clark     699 

Western  Australian  barks.     Mann  and  Cowles 831 

Whale  oil.     See  tinder  Oils,  fatty. 

Whalebone  substitutes  ;  Production  of  .     (P)  Polatsik 

and  Bloom 548 

Wheat  flour  ;  Bleaching  .     Fleurent 194 

Process  of  cleaning  .     (P)  Reid 554 

proteins  ;  Properties  of  .     Chamberlain 1168 

Whey  ;  Preparation  of  from  skim-milk.     (P)  Deutsche 

Milchwerke    332 

Whisky  blending.     (P>  Dunbar 85 

Determination  of  esters,  aldehydes,  and  furfural  in  . 

Tolman  and  Trescot 1167 

DistUlation  of  .     Schidrowitz  and  Kaye 900 

Removing  noxious  elements  from  the  higher  alcohols 

of .     (P)  Hilliard 1168 

See  aisu  Spirits. 

White  lead.     (London  Chamber  of  Commerce) 32 

Apparatus  for  making : 

(P)  Bailey,  and  United  Lead  Co 703,  939 

(P)  Scott   188 

(P)  Union  Lead  and  Oil  Co 857 
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paoi 
White  lead 

Manufacture  of and  mixtures  ol  white  lead  with 

la  ii  oxide  i.    (P)  Gold 
Preparation  of  tram  sulphldi  i  i 

\\  In 1 11 1        '  lump  . 

oper  and  Koene ' 

WiUia  Wichmatmi      ZUtm    708 

\\  Ine-bouquei  fungus,  Sad  ria  < 

irlng  matter  of  red  —  rand 1167 

rolin  .     Billon 77',» 

Hltei      'I"   Dupeox,  Oibaud  etCli    I  :t 

Imports  irii  ■ . ■  ■  r 1 1 

from  Hi'1  loqual  fruit.     Takahashl  . . 

must,  Treatment  of .    il'j  Monti lis,  999r 

\\  Inn  .  Ageing    — ■: 

|P|      I'    -M-'llrS      

I'     -                     kow     946 

Algerian  of  the  Masrara  district     Jalade 

Apparatus  for  heating  or  cooling .    (P)  Soc.  Queun 

.t  Perraa 189 

deal  stndlea  on  champagne Cordier 602 

[nlng  a  high  percentage  of  alcohol.     Passerinl  ....  1167 

Determinate                         yof .    Andrieu 802 

Determination  of  tannin  in  .    Kramasky ■'  3 

■  and  Improving  .    (PI   Desvignes  36 

Formation  ol  Bnlphurett  d  hydrogen  In  trull  and  ■-: 

lei     649 

Gra  of .     Kayser  and  Man- 

3S6,  823 

Improving before  fermentation.     (Pi  Barbet  ....     847 

Improving  the  qunlitv  of .      (P>  Nllsaon  and  Jon- 

son      1082,   111::: 

Inversion  of  sucrose  in  .     Hathieu 945 

Occurrence  of  arsenic  in  .     Glbl 

Ian  .    Lecomte  946 

Rapidiv  clarifying,   ageing,  ami  maturing  .      I  P 

Monti   2 -'■< 

Sulphitation  of  by  sulphurous  acid.     (P)  I.aborde     491 

from    vines   attacked   by   mildew;  Character   of    . 

:ai     S30 

Wire ;  Heat   treatment  of  steel  ,  especially  for  ropes. 

in    539 

Hermetically  sealing  into  glass.     (P)  Bastian  ami 

Calvert  1156 

Wires ;  Insulated  ■ .     (P)  Rupley,  and  Oen.  Electric  Co.     - 

Wood  ;  Action  of  bacteria  on  .     Malenkovic 717 

alcohol  :  Manufacture  of  .     (P)  Chute 824 

Apparatus  tor  distilling  resinous  .     (P)  Friis 171 

Apparatus  for  extracting  rosins,  ftc,  from  .      (P) 

12 

Apparatus  for  extracting  turpentine  from  .       (PI 

Pure  v»  bite  Turpentine  Co.,  and  Gardner 

Apparatus  for  forcing  fluids  into  .     (PI  Willner. . . .       73 

Apparatus  for  heating,  steaming,  drying,  Ac.  .    (P) 

McWhiiter  1098 

Apparatus  for  impregnating  .     (P)  Altena 848 

Apparatus  for  impregnating  or  colouring  — — •-       (P) 

Piirr  and  Eopeti  1046 

Bleaching  action  of  light  on  dyed  .     Schramm  and 

Jung) 1092 

Carbonising  by  superheated  steam,     Elfstrom....     976 

Cattle  food  from  .     (P)  Lehmann 9"4 

Charring (P)  Miiller  921r 

Colouring  to  imitate  old  wood.      (P)    Kornmann     21r 

Colouring  and  preserving  .     (P)  Maas  et  Rose 756 

Composition  for  impregnating  .     (P)  Wolman 316 

Distillation  of (Pi  Jabs 843 

distillation  :  Census  of  in  the  United  States 686 

Distillation  of to  produce  wood  spirit,  acetic  acid, 

acetone,  and  animal  charcoal  substitute.     (P)  Orl- 

javacer  Chem.  Fabrik 117 

distilling  apparatus  : 

(P)  James    309 

(P)  Jewett  

distilling    and    preserving    apparatus.     il'i   Davis    and 

rdson    939 

distilling  retort  : 

(PI  Dennv  1 7  - 

(P)  Jackson,  and  Schofield's  Sons  Co 1035 

distilling  :  Retort    furnace   for  .     (P)  Brown,    and 

Troy  Chem.  Manufg.  Co 1212 

Drying  by  preliminary  treatment  of  the  sap.     (P) 

nignara  et  Lestandie   74 

dyeing  :  Apparatus  for  .     (P)  Schmidt 1092 

dyeing  process.     IP]  Grilnhut    808 

Effect  of  moisture  on  tie-  strength  of  .     (U.S.  Forest 

Service  Report  i   1148 

F.xtraeting  oil  of  turpentine.  ,vc..  from  : 

(Pi  McKenzie    1220 

(PI  Snvder 1226 

Extraction  of  rubber  from  .     (P)  De  la  Corte 

Extraction  of  turpentine  from  .     (P)  Snyder 597 

Extraction  of  turpentine  and  rosin  from  .     (PI  Hale 

and  Kurstemer    895 

fibre  digester.     (P)  Handford,  and  Wood  Distillates  and 

Co S8 

fiberising  apparatus.      (PI  Wood  Distillates  and  Fibre 

Co 32 

Impregnation  of  : 

(I'l  A.-G.  f.  Mechanische  Holzbearbeitung 

(P)  Poulsen  698r 
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Wo    I     cont 

ir.ng  .     (P     Mi      rson 

and 

mi  iuii    

i  '>r  dyed  .    (P) 

hr 429 

ties  of  a  .     Hart 160 

rtlflctal  .    (Pi  Helblng 

oil  ;  I  'I1     i  

Clover    

Preparing  —  -  foi  and    llerr- 

21 

rvatlon  of : 

I   ird     

r  

1046 

i    479 

Goodwin 47:. 

Producing    dark    colour    on  .     (I'l  Chem    I 

i  Bartels  121s 

Producing  a  liquid  tween       -  and  a  dyeing 

or  imp]  I  

ol  paper  pulp,  terpenes,  and  r 

i  from  -  i'i  Craighlll  and  others 494 

pulp  ;  Detection  ol  Bert 

mgley  346 

pulp  |  I  IV 

pulp  waste  liquors  ;  Sulphite .     RTrause 193 

ring  non-inflammable    by    means   of   non- 
hygroscopic  compounds.     it'1  Rose   263 

i  reatment  of .    (I'l  Weed 12 

Itotar  cnarlfying  .    (P)  (He.  Ind. 

lel'Ardeche  277 

itinuons   preparation   of  pure,   concentrated 

.  -    604 

spirit  :  Production   of from   wood   and   sawdust. 

in    iahrik    117 

still      i  l'i  Copllovitch,  and  Standard  Turpentine  M.muf. 

367 

supply  of  tie  world 1096 

Mrj  :    ;  ■  inn  of  .     (PI    ' 

ling  r    529 

: >d  colouring  .  639 

Treating for  paper  manufacture.     (P)  Bergerhoff..       37 

Treatment  of .    (P>  Mabery   1046 

Treatment  of  for  electrochemical  apparatus.     (P) 

Whitehead  and  Marino     1052 

w  ,   .1  .   Absorption  of  tin  by  in  tapestry-carpet  yarn 

printing.     Paterson    5S5 

Altering  affinity  for  dyestuffs  of  libres  or  fabrics  contain- 

— .     (P)  Becke  and  Bell 1218,  I2is 

Appaj  '■      : 

l'i  Nicholas   1090 

l'i   Wood    1090 

Bleaching  electrically.     !PI  Pansa  and  Romberg.  1217 

bleachum  process.     Thierry-Mieg  &  Co 42.'> 

carboi                         (P    Dupont    636 

Chlorination  of  .     Vignon  and  Mollard 1143 

sing ,  and  recovering  grease  and  solvent.     (P) 

•  nbos  1216r 

Detergent  for  sconring  .     (Pi  Wohle   486r 

irges  and  half-discharges  on  with  potassium 

sulphite.     Heilmann  und  Co.,  and  Battegay 4  2a 

Drying  loose  .     (P)  Jahr    1040r,  1042 

Dyeing  with  Aniline  Black.     (Pi  Bethmann 753 

I      ictol    hlorineon  .     Vignon  and  Mollard    '■" 

Extracting  with  volatile  solvents       :P    Lecouflet.  754 

taction  of  grease  from  .     (P)  Burt  and  others  425f, 

881r,  881r 

fat;  Decomposition  of .     (I'l  LifschOtl    

goat  hair,  and  camel  hair  ;  Sorting,  w  (living,  washing, 

combing,  and  carding  .     Statutory  rules 14 

Increasing  the  fastness  of  Aniline  Black  dyeings  on . 

(P    Bethmann    217 

lubricant  soluble  in  water.     (P)  Riep  and  Bauer 

Machine  for  treating  loose  with  liquids.     (PI  Milan  1090 

Potash  leaching  apparatus  for  raw  .     (PI  Bernhardt  262 

Printing  with  mixtures  containing  phenol.    Justin- 
Mueller   689 

Production  of  fast  violet  to  blue  shades  on  .      (P) 

373r 

niL'-                       -  .     (PI  Roberts    981r 

;  Eats  from  ■.     Lob 995 

rugs  ;  Dyeing  and  dressing  .     Lamb 14 

scouring  machines  : 

(PI  Jones       473,  636r 

(P)  Kleinjung   692 

(Pi  TiUinghast    636 

Sterilising  to  prevent  anthrax.      I'1  Ickringill —  1216 

washing  apparatus  : 

(PI  Bastin     15r 

(P)  Tatterson    371r 

Washing  machine  for  on  bobbins.      (P)  Ernoult 

16.  881 

-washing  soap  in  Xatal 819 

Woollen   fabrics  ;  Production  of  multicoloured  dye  effects 

on  .     (P)  Becke 

goods  :  Detection  of  tin  in  .     Paterson 610 

goods  ;  Soap  for  finishing  .     (PI  Proude s4s 

j   Washing  and  scouring  machine  for  .     (P) 

Rousselle    311 

Wormwood  plant  ;  Oil  of  the  .     See  under  Oils,  essential. 
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Worsted  ;  Moisture   in  .     llartshorne 118 

Wort  ;  Apparatus    for    cooling    brewers'  .     (P)  Daniel 

and  Thornley 439 

Apparatus  for  i-rni'  nting,  maturing,  and  Btoring  . 

I  P    t  rossman  and  Selg    193 

i            and  Fyffe 193 

!           naive     — .     Pongratx    945 

Determination  of  the  colour  of with  iodi;:c  solu- 
tions.    Brand  ami  JaiS    649 

Determination  of  extract  in  .     Van  Laei 2S6 

Fermenting^—       P)  Schalk     10    ! 

Infection  on  the  cooler  and  refrigerator.     Chapman 900 

Influence  of  wat<  r  I  orne  bacteria  on  — — ,     Bode 22s 

Preparing  concentrated  -          (P)  Monti 917,  1062r 

Treating  and  ageing     -          (P)   Deckebach 947 


Xanthic  leucomaincs ;  Action  of on  copper.    Slomneaco  395 

Xanthine  ;  Conversion  ot  caffeine  into  .     Fischer  and 

Ach   232 

Xenotiuie  deposits  in  Tringganu.     Lock 183 

Xyloidins.      Haeussi  rmann     44 1 


Yarn;  Drying in  cop  form.     (P)  Jahr 104Or.  1042 

drying  machine.     (P)  Marr   897,  924 

Gassing  machines  for  : 

(P)  Arundel  and  Higginson 753 

(P)  Villain    425 

in  hank-  ;  Machine  for  boiling  off,  charging,  dyeing,  and 

washing  .     (P)  Durand  et  Cie 755 

Machine  for  treating  with  liquids,  cases.  Ac.     (P) 

Hardcastle  753 

Manufacture  of  coloured  polished  .     (P)  Duckworth  68 

Yeast  ;  Absorption  cf  dvestuffs  and  metallic  salts  by  . 

Bokorny 708 

Acclimatisation  of  to  saccharide  mineral  nutrient 

media.     Pringsheim 823 

Acclimatisation  of  to  sulphurous  acid  : 

Gimel 192 

Fozzi-Escot    439 

Acclimatised for  grain  distillation.       (P>  Jacque- 

min  and  Fritsche 1062 

Action  of  stimulants  on .     Delbrucck 85 

Anomalus  .     Zikes 70S 

ABh  contents  of  certain .     ITeinzelmann 551 

Alimentary  product  from  .     (P)  Jacquemin    710 

Assimilation  of  auto-digestion  products  of  beer  by 

yeasts  and  fungi      Lindner  and  Stockhausen 1060 

Behaviour  of  butyric  and  allied  acids  in  presence  of . 

Bokorny 860 

as  a  by-product.     Lott  and  Matthews 566 

cells  :  Influence  of  concentrated  sugar  solutions  on  endo- 

tryptase  in  dead  .     Gromow    708 

Cider .     Osterwalder 771 

Cultivating  .     (P)  Kruis  and  P.ioehoffer 1062 

culture;  Method  for  pure  .     YVickman  and  Zikes. .  329 

Desiccating  and  preserving  .     (P)  Livingstone 85 

Disposal  of  waste  .     Schidrowitz  and  Kaye 650 

Division  of  cell-nucleus  of  pressed  .      Swellengrebrl  899 

Growth  of  in  mineral  nutrient  media.     Chrzasr.cz  35 

Influence  of  acids  and  other  substances  on  infected  dis- 
tillery and  pressed  .     Henneberg 1166 

Influence  of  mycoderroa  on  ■ .     Kossowicz 602,  899 

juice  ;  Alcoholic  ferment  of  .     Harden  and  Young 

490,  1111 

Manufacture  ot  dry  .     (Pi   Halm  and  Reiser 439r 

Part  played  by  cysts  of  gleeosporium  in  the  origin  of . 

Viaia  and  Paccotet   329 

Piasmolysis  and  turgor-regulation  of .  Swellengrebel  860 

Production    of  distillers'  from   materials   used    in 

tapioca,  sago,  Ac,  manufacture.     (P)  Kycander. .,  773 

Production  of  sulphuretted  hydrogen  by  : 

Schander    649 

Will  and  VVanderscheck 227 

Pure  .     Siau  385 

Relation  of  oxygen  and  of  movement  of  nutrient  solution 

to  increase  and  fermenting  power  of  .     Nathan 

and  Fuchs    551 

Sarcina  in .     Bettges  and  Heller 227 

Secretion  of  emulsin  by  Guignaid    602 

species  ;  Influence  of  formaldehyde  on  .     Hirsch  . .  J77 

stimulant  for  bread-making.     IP)  Pink 491 

"  Stone-square  " in  the  dropping  system  of  fermen- 
tation.    Rogerson    899 

Top-fermentation  beer  .     Regensburger 860 

Top-fermentation       and      bottom-fermentation    . 

Variation  and  heredity.    Hansen 550 

Treatment  of .     (P)  Gothard 331 


PAGE 

Zeiss'    immersion    rcfraetometer ;  Determination   of   sugars 

by  .     Wagner  and  Rinek 200 

Zinc  alloys  ;  Manufacture  of  (P)  Gtihrs 699,- 

Analy&is  Of  industrial .     Hollard  and  Bertiaux 82J 

-antimonv  alloys  : 

Shemtschushny 268 

Zemezuznyj   640 

Apparatus  for  making  .     (P)  Armstrong....    542r,  934r 

-box  precipitates  ;  Production  of  high-grade  gold  bullion 

from  .     Morris    429 

Electrodepo3ition  of  .     (P)  Langbein  &  Co 323 

Eiectrodeposition  of  with  a  rotary  electrode.    Price 

and  Judge    643 

Electrolytic     production     of  .     (P)  Siemens     und 

Halske  A.-G 1054r 

Etching by  electrolysis.     (P>  Strecker  and  Strecker  381r 

Extraction  of  or  its  oxide  from  ores.     (P)   Soc. 

Anon.  Me.tall.  Proc.  de  Laval 591r 

Ferroeyamde  method  for  determining  .     Seamon..  1233 

furnace  : 

(P)  Dor-Delattre 26,   lS5r,  378r 

<P)  Ellis      432 

Furnace  lor  extracting  .     (P)  Schmidt  und  Desgraz  1155 

fuses      Schwartz  and  James 79 

-gold  slimes;  Proposed  treatment  of  before  smelt- 
ing.    Meyer 887 

industry  of  British  Columbia 1224 

industry  in  1905  ;  Silesian  183 

"  Insensitiveness  "  of  .     Chapman  and  Law 137 

-magnesium  alloys.     Grube 430 

Manufacture  of  ; 

(P)  Fritsch  and  Nonnast 816 

(P)  Mehner    1101 

ores  ;  Extraction  of  precious  metals  from  .       (P) 

United  Zinc  and  Chemical  Co 378 

ores;  Reduction -of .     (P)  Snyder   322 

ores  ;  Retort  for  reducing  .     (P)  Delville,  and  Cie. 

ties  Metaux  et  Prod.  Chim.  d'Overpelt 1051 

ores;  Treatment,  of  .     (P)  Zinkgewinnungs-Ges.  991,  991 

ores  ;  Treatment  of  complex  .     (P)  Brunet    486 

ores  ;  Treatment  of  sulphide  : 

(P)  Imbert 933 

(P)  Mclvor  and  others i 765,  1224r 

ores  ;  U.S.  Customs"  decision  on  268 

ores  and  waste  ;  Manufacture  of  zinc  white  from  . 

{ Pi  Worsey  and  Hoal 1056 

production  of  Upper  Silesia 125 

Purification  of  from  arsenic.     Thome  and  Jeffers . .  430 

Realising  value  of  material  containing  .     (P)  Stol- 

zenwald    1224,   1224r 

refining  process.     (P)  Callmann  and  Bormann  481,  765r,  S51r 

Reduction  of  ferric  chloride  by  .     Randall 338 

retorts  ;  Manufacture  of  .     (P)  Queneau 591r 

smelting  process;  Electrical  .     (P)  Johnson 322 
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DR.    G.     H.     BAILEY    IX    THE    (  U  Ml;. 

CHIMNEY      DRAUGHTING      AND      CONNECTING 
FLUES    IX    CHEMICAL    WORKS. 

BY   HERBERT   PORTER,    F.l.C. 

Much  work  has  been  done  with  reference  to  the  volume 

and  flow  of  gases  i>r  air  in  pipes,  and  many  men  of  note  have 
given  the  subject  their  close  attention.     Two  hundred 

years  ago  Pitot  studied  this  subject,  and  since  then  many 
others,  coming  down  to  the  present  day,  BUch  workers 
as  Unwin,  Threlfall,  Fletcher,  Lunge,  Swan,  Hecnan, 
Gilbert,  &c,  &c,  have  ail  contributed  to  the  subjei  I 
mainly  from  a  mathematical  point  of  view.  I  do  not 
intend  to  touch  upon  that  subject,  hut  1  venture  to  think 
that  the  study  of  the  mode  of  motion  of  gases  in  vessels. 
flues,  or  chimneys  has  nut  been  made  the  subject  of  such 
close  study  as  that  of  volume  and  velocity.  By  many,  my 
experiments  on  the  movement  of  gases  in  vitriol  chambers 
will  still  be  remembered,  and  I  am  proud  to  say  the  paper 
I  read  before  this  Society  on  that  subject  has  created 
considerable  interest  both  in  this  country  and  in  America, 
and  that  the  practical  working  on  the  lines  laid  down  has 
proved  the  theory  to  be  to  a  great  extent  correct.  Being 
encouraged  thus  far.it  is  with  the  hope  of  throwing 
further  light  on  this  question  that  the  following  paper  was 
prepared. 

The  question  of  chimney  draughting  and  connecting 
flues  in  works  of  all  kinds,  including  chemical  works,  doef 
not  always  receive  the  attention  it  should  do,  especially 
in  old  works  where  many  changes  in  management  and 
methods  of  working  have  taken  place,  or  where  the  addition 
of  fresh  plant,  if  not  new  processes,  has  from  time  to  time 
taken  place.  In  a  chemical  works  the  chimney  is  the 
main  spring  which  drives  the  whole  machinery,  and  unless 
this  means  of  promoting  power  be  in  proper  proportion  to 
the  work  to  be  done,  or  the  connecting  Hues  to  the  chimney 
be  properly  constructed,  there  will  be  trouble,  loss  in 
time  and  fuel,  low  level  and  local  escapes,  to  say  nothing 
of  alterations,  repairs,  and  experiments  which  otherwise 
would  be  unnecessary.  In  many  otherwise  well  appointed 
works,  or  well  constructed  plant,  troubles  and  difficulties 
arise  from  insufficient  attention  to  the  construction  of 
flues  in  relation  to  the  existing  chimney  draught. 
there  is  a  note  of  warning  needed  to  many  on  the 
question  of  employing  electrical  power  in  place  of  steam 
engines,  or  employing  gas  engines.  These  agents  for 
power  may  pay  for  the  particular  purpose  they  are  em- 
ployed for,  but  in  adopting  such  means  there  must  be  a 
corresponding  reduction  in  the  amount  of  steam  generated 
and  that  means  also  a  reduction  of  heat  and  reduction 
of  motive  power  in  the  chimney. 

Many  processes  carried  on  in  a  chemical  works  can  be 
worked  by  the  aid  of  artificial  draught,  such  as  fans, 
which  are  daily  coming  more  into  use,  where  the  gases  to 
be  draughted  are  such  as  can  be  dealt  with  by  a  fan.  On 
the  other  hand,  there  are  gases  which  are  almost  impossible 
to  deal  with  in  that  way  and  the  manufacturer  must  look  to 


the  chimney  draught   for  hia  motive  power. 

point  for  ooni  iderat ion,  aftet  o  ha  .  been  de»  ided  toi 

a  plant,  or  put  down  an  additional  process,  is  the  velocity 

and  temporal  ure  of  the  ohimni  y  locity 

and  capacity  oi  the  main  Hue  to  which  suoh  additional 

plant   is  t"   I"-  attached.     If  tii"   process  !•■   be  added 

will  contribute  licit  there  will  probably  !»■  an 

veloi  itj .  and  an  inorea  ic  in  i  elo  ityn    u  erfi  iotion, 

whioh  n  another  factor  to  be  taken  into  consideration. 

Also  there  may  be  loss  .if  power  or  draught  due  to  the 

sudden   enlargement  of  a  Hue.  or  t..  sharp  bends,  or  to 

the  entrance  of  Other  Sues  at  tight  angles  causing  an  "lily 

or  whirlpool.     Or,  again,  a  new   Hue  maybe  con ted  with 

|  the  main  fluo  contributing  a  large  volume  of  cold  gases, 
which  will  reduce  the  speed  and  increase  the  volume 
beyond  the  capacity  of  the  Hues.  \,  re.ards  steam 
boilers  and  furnaces,  an  insufficiency  of  draught  in  a 
chimney  means  loss  of  heat,  incompli  te  combustion,  and 
consequently  loss  in  fuel,  while,  on  the  other  hand,  too 
much  draught  in  i  loss  of  heat  due  to  excess  of 
air  drawn  through  the  fires,  and  also  increased  con- 
sumption of    coal.        lla\  ing   these    | 11.    In    lual     III     lillll'l, 

it  may  be  said  that  any  speed  over  10  ft.  per  second  is 
excessive  in  a  works  chimney.  At  many  works  with 
which  I  am  acquainted,  the  chimneys  taking  gases  from 
various  chemical  processes  as  well  as  the  boiler  fire  gases 
or  furnace  gases,  very  seldom  exceed  7  to  8  ft.  per  second. 
Taking  seven  of  the  principal  works  where  many  processes 
are  connected  to  one  chimney,  the  average  spied  is  4-":J  ft. 
per  second,  and  these  chimneys  are  all  somewhat  about 
the  same  height.  The  rule  for  calculating  the  power  of 
a  chimney  is  that  the  power  varies  as  the  square  root  of 
the  height,  but  the  temperature  of  the  gases  in  the  chimney 
also  have  an  important  relation  to  the  power  or  speed. 
A  tall  chimney  with  a  low  temperature  would  be  less 
powerful  than  a  medium  chimney  draughting  gas  of  the 
same  temperature,  because  the  question  of  friction  and 
loss  in  temperature  has  to  be  considered. 

It  is  generally  assumed  that  inside  all  chimneys  of 
whatever  dimensions,  there  is  a  lining  of  gases  for  a  thick- 
ness of  about  '1  in.,  that  is  practically  stationary,  that  is 
to  say,  it  has  no  upward  velocity  of  any  appreciable 
degree.  It  is  often  said  that  necessity  is  the  mother  of 
invention,  but  a  study  of  nature  and  natural  laws  will 
often  show  that  modern  invention  has  been  anticipated 
from  the  earliest  times,  and  such  natural  phenomena 
will  still  be  observed  even  under  unnatural  conditions. 
The  principle  of  the  ball  bearings  of  a  bicycle  is  under- 
stood by  most  people,  and  this  same  principle  applies  to 
the  smoke  ascending  a  chimney,  acting  in  a  line  with  the 
shaft  instead  of  round  its  circumference  as  in  the  case  of 
the  bicycle.  The  lining  or  stationary  gas  at  the  sides  of 
the  chimney  acts  in  the  same  way  as  the  ball  bearing,  by 
revolving  tubes  or  discs  of  gas,  probably  tubes,  which 
allow  the  main  shaft  or  core  of  gas  to  rapidly  pass  up  the 
chimney,  thus  reducing  the  friction.  As  a  further  illustra- 
tion of  this  ball-bearing  movement  may  be  instanced  the 
hull  of  a  ship  at  the  water  line,  where  the  movement  of 
the  water  at  the  sides  of  the  vessel  is  very  much  the  same 
as  the  movement  of  the  gases  at  the  sides  of  the  chimney, 
making  due  allowance-  for  the  difference  between  gas  and 
water.  The  hull  of  the  ship  represents  the  body  of 
moving  gases  passing  up  the  chimney,  the  water  being 
the  chimney  and  the  sails  of  the  vessel  the  motive  power. 
This  action  can  be  seen  in  narrow  canals,  when  a  canal 
boat  is  moving  along. 

Again  in  the  case  of  a  stream  of  water  running  between 
two  banks,  most  people  will  have  noticed  the  vortex  action 
at  the  bank  side,  wherever  the  least  obstruction  or 
unevenness  exists.  Nature  in  this  way  reduces  friction, 
and  if  it  were  not  so.  the  movement  of  the  gases  in  the 
chimney  would  be  difficult,  likewise  the  vessel  in  the 
water,  or  the  water  in  the  stream. 

This  ball-bearing  movement  can  be  seen,  under 
certain  conditions,  in  the  exit  flue  from  a  set  of  vitriol 
chambers,  by  looking  into  the  flue  through  a  |  in.  or  1  in. 
hole  at  an  angle  from  its  centre,  especially  if  there  be  a 
small  glass  window  in  the  opposite  side  of  the  flue,  a  little 
above  the  hole  of  observation.  It  is  well  known  that 
there  is  little  or  no  motion  indicated  by  the  anemometer 
when  the  tubes  are  placed  just  inside  the  chimney  wall, 
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so  as  to  be  in  this  limns;  or  ball  bearing  of  smoke,  as  the 
gases  in  this  layer  move  very  slowly  in  an  upward  din 
but  rapidly,  on  the  other  hand,  on  an  axis  at  right  angles 
to  the  flow  of  the  gases,  in  i        of  vortex  rings  or 

circular  tubes  concentric  with  the  chimney  wall. 

There  arc  many  simple  illustrations  of  this  movement, 
such  as  the  discharge  01  steam  and  smoke  from  the  funnel 
of  a  locomotive;  at  starting  this  can  be  plainly  seen:  and 
again,  this  vortex  action  can  be  seen  in  an  ordinary  gun, 
rook  riile.  or  air  gun.  To  succeed  in  doing  this,  after 
tirinir  three  or  four  shots  in  quick  succession,  so  as 
to  warm  the  gun.  open  the  breach,  and  hold 
up  the  barrel  to  the  sunlight  or  other  strong  light, 
keeping  the  head  some  little  distance  from  the  breach. 
As  the  warm  p  the  h  irrel  a  vortex  action  can 

be  plainly  seen  and  there  is  a  clear  space  through  the 
centre  of  the  smoke  up  which  the  air  is  passing.  This  can 
be  beautifully  shown  with  an  ordinary  air  gun,  if  a  few 
if  oil  are  placed  on  the  leather  washer  which  closes 
on  the  shot  and  through  which  the  air  passes  from  the 
cylinder.  The  light  playing  on  the  mist  of  oil  in  the 
barrel  gives  a  beautiful  effect  to  this  vortex  action. 

A  chimney.  3  ft.  6  ins.  diam ■■■  irca  of  ilt>-2  sq.  ft., 

but  the  effective  area  is  only  7-87  ft.,  allowing  for  the  2  ins. 
of  gas  lining.  According  to  Kent,  mechanical  engineer, 
{few  York,  such  a  chimney.  80  ft.  high,  is  sufficient  to  cause 
the  combustion  of  120  lb.  of  coal  per  hour  per  square  foot 
of  area  of  the  chimney,  and  if  the  fire  grate  area  is  to  the 
chimney  as  8  to  1.  a  combustion  of  15  lb.  of  coal  per  square 
foot  of  grate  per  hour.  This  is  a  fair  quantity  for  a  boiler 
of  modern  type,  with  heating  surface  large  enough  in 
proportion  to  the  rate  of  combustion.  Taking  this 
chimney  to  be  80  ft.  high,  and  3  ft.  6  ins.  in  diameter,  and 
supposing  the  speed  to  be  5  ft.  per  second,  the  volume  of 
gases  would  be  39-35  cb.  ft.  per  second  or  14226  cb.  ft. 
per  hour.  Now,  if  to  this  chimney,  which  is  only  dealing 
with  boiler  fire  gases,  we  connect  a  flue  which  shall  con- 
tribute some  other  gases  from  some  other  plant  or  furnace 
at  some  distance,  there  will  be  a  certain  amount  of  extra 
friction  or  pull  added,  and  the  speed  of  the  chimney 
will  be  slightly  lessened,  while,  owing  to  the  increased 
volume  of  gases  passing  up  the  chimney,  there  will  be  a 
corresponding  decrease  in  the  quantity  of  air  drawn 
through  the  boiler  fires,  and  this  will  mean  loss  of  heat, 
waste  of  fuel  and  black  smoke,  granting  that  the  con- 
ditions were  perfect  for  the  boiler  fires  prior  to  the  flue 
connection. 

Davis,  in  his  handbook  of  "  Chemical  Engineering," 
Vol.  2,  page  83,  gives  an  illustration  of  this  point.  An 
original  chimney  under  certain  conditions  was  passing 
1280  cb.  ft.  per  second,  and  when  another  chimney  was 
employed  to  assist  in  the  work  the}'  were  passing  : — 

Xo.   15  Chimney,  at  00°  F 1152  cb.  ft. 

Xo.   16  „  „         178       „ 

Total  for  both 1330      „ 

The  total  number  sufficiently  near  to  the  former  (1280) 
to  indicate  that  the  fault  was  not  with  the  chimney  but 
with  the  flues. 

Mr.  Davis  does  not  continue  to  describe  the  existing 
conditions  of  the  flues  or  the  processes  connected  there- 
with. At  the  time  of  the  tests  above  recorded  probably 
such  information  was  not  at  liis  disposal ;  but  could  such 
detail  have  been  obtained,  it  would  have  added  much 
valuable  information  to  so  important  a  subject.  For 
this  point  is  of  vital  importance  to  the  manufacturer, 
who  may  be  frequently  adding  to  or  increasing  his  plant. 
His  coal  bill  may  increase,  or  his  steam  production  may 
decrease,  not  to  mention  the  troubles  and  annoyance 
he  may  meet  with,  caused  by  black  smoke,  due  to  imper- 
fect combustion. 

Coming  to  the  flues  connecting  furnaces  and  plant  to 
the  chimney,  we  must  first  consider  what  is  the  action 
which  goes  on  within  them.  Like  the  chimney,  but  to  a 
much  lesser  degree,  there  is  at  the  top  and  sides  of  a  flue  a 
certain  amount  of  the  ball-bearing  action,  while  at  the 
bottom  of  the  flue  and  sides  near  the  bottom  there  is  quite 
a  different  motion.  The  reason  for  this  is  that  the  hottest 
portions  of  the  gases  rise  to  the  top  of  the  flue,  while  the 
cooler  fall  to  the  bottom  and  drag  along  the  bottom 


until  caught  up  by  the  draught  of  warmer  portions 
coming  on  behind.  So  that,  unlike  the  state  of  things 
in  the  chimney,  there  is  a  constant  rising  and  falling  and 
mixing  of  the  gases  in  their  horizontal  travel  through 
the  flue,  and  a  study  of  these  movements  is  one  which 
will  repay  the  observer. 

Returning  to  the  ball-bearing  motion  in  the  chimney, 
I  think  I  have  shown  the  difference  between  the  move- 
ments in  the  chimney  and  the  flues;  the  action  in  the 
flues  corresponds  more  closely  to  that  which  takes  place 
in  a  vitriol  chamber,  as  compared  with  what  takes  place 
in  a  chimney. 

The  all-important  question  from  a  practical  point  of 
view  is,  in  what  proportion  to  the  chimney  should  the 
flues  be  in  an  ordinary  works  where  many  contributions 
to  the  main  processes  are  connected  ?  This  is  a  most 
difficult  question  to  answer.  From  my  own  observations, 
and  from  such  information  as  I  have  been  able  to  gather 
together,  I  think  the  most  important  points  are  that 
sharp  bends  should  be  avoided  and  that  the  flues  should 
decrease  in  sectional  area  rather  than  increase  as  they 
draw  near  to  the  chimney.  Nothing  is  more  fatal  for  the 
purposes  of  draughting  than  to  suddenly  increase  the 
capacity  of  the  flues  ;  by  so  doing,  eddies  are  set  up, 
and  such  eddies  mean  back  draught,  mixture,  and  con- 
fusion. Keep  the  gases  moving,  and  increase  that 
movement  as  far  as  possible  as  it  advances  to  the  chimney  ; 
this  can  only  be  done  by  straight  flues,  so  far  as  possible, 
and  allowing,  for  condensation  and  cooling,  a  slight  reduc- 
tion in  the  size  of  the  flue  as  it  approaches  the  chimney 
bottom  so  as  to  keep  up  the  speed  of  the  gases. 

The  area  of  a  main  flue  should,  in  my  opinion,  be 
greater  than  the  area  of  the  chimney  at  the  top  or  outlet, 
though  no  law  can  be  laid  down,  as  so  much  depends  on 
temperature  and  the  position  of  the  boilers,  which  are 
generally  the  main  heat  or  power-producing  factor.  In 
many  works  the  speed  in  the  flue  very  greatly  exceeds  the 
speed  in  the  ehininey ;  this  means  more  work  for  the 
chimney. 

A  few  words  as  to  the  construction  of  flues  and  con- 
nections to  chimneys.  Fig.  A  shows  an  arched  opening 
into  a  chimney  that  is  often  used  in  chemical  works,  and 
I  would  warn  the  manager  against  so  constructing  a  con- 
nection with  the  chimney.  The  whole  weight  of  the 
chimney  above  the  arch  is  on  the  arch,  and  I  have  seen 
dangerous  cracks  caused  by  it.  If  such  connections 
have  to  be  made  let  a  stone  be  placed  over  the  opening, 
or  the  brick  work  taken  out  in  an  inverted  V-shape  (Fig.B), 
when  the  risk  of  splitting  the  chimney  will  be  far  less. 
Above  all  things,  the  bottom  of  the  chimney  should  be 
drained,  since  wet  in  the  base  of  a  chimney  will  cause 
trouble  in  many  ways  in  a  chemical  works ;  this  applies 
quite  as  much  to  the  flues. 

The  connection  of  flues  to  the  main  flue  is  also  an 
important  matter.  Flues  should  never  be  introduced 
into  the  main  flue  at  right  angles,  but  always  at  an  angle  so 
that  the  gases  enter  in  the  direction  they  have  to  go  as  far 
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as  possible.  In  Fig.  F.  x.  ij.  :,  show  these  pipes,  z  and  y 
being  examples  oi  w  rong  construction  :  in  Fig.  F  z  shun  a  a 
small  connection  as  it  should  be,  the  side  of  the  pipe  pro- 
jecting into  the  main  Hue,  and  Fig.  E  shows  the  junction  of 
two  large  flues  of  about  the  same  size,  in  which  will  be 
noticed  a  partition  wall  or  midfeather. 

It  is  absolutely  wrong  to  connect  a  flue  into  the  top 
of  the  main  Hue,  for  at  that  point  the  velocity  of  the 
main  flue  gases  is  greatest,  and  this  will  prevent  the 
gases  taken  from  the  connection  from  entering,  at  least 
in  the  proportion  they  are  required  to  do.     (Fig.  ('. ) 

Fines  draughting  cold  gases  to  a  hot  flue  must  l>c  of 
a  capacity  fully  equal  to  that  enjoined  by  rules  to  be 
found  in  many  works  on  the  subject,  and  such  gases  should 
be  conducted  into  the  main  flue  at  the  side  and  above  the 
centre  line  or  on  it,  level  with  the  line  of  greatest  speed, 
with  a  connection  such  as  shown  in  Fig.  D. 

One  most  important  point  should  never  be  lost  sight 
of:  never  attempt,  as  is  sometimes  done,  to  make  cold 
gases  go  uphill  if  you  value  your  chimney  draught,  or 
wish  to  avoid  local  escape,  and  do  not  try  to  make  hot 
gases  go  down  hill,  for  the  same  results  will  face  you. 
When  1  s  iy  hot  gases  going  downhill  I  do  not  mean  lire 
gases  in  boiler  flues,  or  furnace  gases  in  a  jius  pressure 
furnace,  but  the  gases  from  various  processes  after  they 
have  left  their  point  of  generation,  and  are  on  their  nay 
to  the  main  flue,  when  they  are  losing  their  heat  or  coming 
in  contact  with  frictional  surface. 

I  hope  in  the  near  future  to  bring  forward  another  paper 
that  will  deal  more  fully  with  the  subject  as  regards 
movement  and  speed  of  the  gases  in  chimneys  and  flues. 

Discussiox. 

Mr.  W.  H.  Coleman"  could  confirm  Mr.  Porter's  state- 
ment with  regard  to  the  splitting  action  where  a  Hue  had 
been  put  in  above  the  ground  level.  In  a  chimney 
which  had  been  treated  in  that  way  a  considerable  crack 
had  developed.  He  thought  Mr.  Porter's  suggestion  of 
a  flat  stone  above  the  arch  would  overcome  a  difficulty 
which  had  not  been  met  before.     He  also  agreed  with 


the  author's  remarks  as  to  the  eddying  actio,,  and  the. 
method  ol  i  onnei  ting  3 

Mr.  \\M.  Thomson  asked  whether  it  was  quit 
thai  the  drau  [hi  ol  a  ohii    i 
square  root  ol  its  height  !    Thi 

the  Telocity  of  the  draught  ii nui   •■■  i    largelj  depen- 

,l,.,ii  ,„,  ,',,.    angle  al   which  it  joined  the  main  flue, 

i,  resting.     With  regard  to  the  wore!  n  lull  i  I 

,  ,i  ...  |..  Q  they  joined  al  right  an  rli   .  he  would  I 

to  know  how  this  worked  out  on  a  Fletcher'    ane leter, 

where  a  tube,  the  opening  of  which  was  placed  at   right 

angl,  a  to  the  draught,  wa  i  nip] I  to  produ,  i   a  partial 

:„,  in  that  tube,  propoi  tion  dtotl  produced 

in  another,  the  op  nmg  in  which  was  turn  the 

draught. 

Mr.  Turner  explained  thai     I  velocity 

of  gases  in  a  chimnej  varied  as  the  root  of  the  height 
only,  was  that  the  en,  i  d  varii  rj  as  the  square  of 

the  velocity,  whilst  the  energy  only  varied  directly  as 
the  height.  He  also  gave  an  explanation  oi  I 
adopted  to  overcome  a  difficulty  in  connection  with  a 
new  type  of  meter,  which  bore  out  Mr.  Porter's  obser- 
vations as  to  the  nat  ion  of  gases  near  the 
walls  of  a  conduit. 

Dr.  F.  H.  Bowman  had  had  considerable  experience 
in  the  construction  of  chimneys,  and  he  thought  it  was  a 
great  mistake  to  taper  them.  They  ought  to  be  built 
wider  at  the  top  than  the  bottom  in  order  ill 
might  have  a  clear  outlet.  In  one  case  he  had  B 
baffle  plates  in  boiler  Hues,  and  this  improved  the  draught 
very  considerably.  It  was  a  goal  mistake  to  make  the 
flue's  at  right  angles  instead  of  with  bends. 

Dr.   J.    Grossman.n    asked    in    what   way   Mr.    Porter 
determined  the  -2  ins.  lining  on  the  side  of  the  chimney  ? 

.Mr.  Leask  said  that  with  regard  to  the  flow  of 
the  chimnevs  he  agreed  with  .Mr.  Porter.  There  was  a 
layer  between  the  wall  of  tin-  i  bimney  and  the  body  of 
the  moving  gases.  The  thickness  of  the  layer  was  about 
•J  ins.  and  was  caused  by  the  retarding  action  of  the  walls 
of  the  chimney.  He  thought  this  layer  had  some  motion, 
but  did  not  'think  it  could  be  treated  mathematically. 
He  agreed  with  Mr.  Thorp  as  to  the  velocity  of  the  gases 
in  the  chimney,  i.e..  that  they  were  directly  proportional 
to  the  square  root  of  the  height  of  the  chimney,  the 
mean  temperature  being  constant.  With  regard  to 
the  junction  of  flues,  he  always  constructed  them 
at  an  acute  angle  in  the  direction  of  the  flow,  in 
the  manner  indicated  by  Mr.  Porter,  and  he  thought 
that  the  reason  why  flues  were  often  brought  in  at  right 
atiLdes  was  to  get 'over  the  difficulties  of  construction, 
which    were    considerable    witli    acu  «"uen    tuo 

cases  passing  through  the  flues  were  of  a  high  temperature. 
To  get  over  this  diffictdty  he  had  always  constructed 
the  flues  at  the  junction  with  a  flat  top. 

Mr.  Herbert  Porter,  in  reply,  said  Mr.  Thorp  had 
already  replied  to  Mr.  Thomson  as  to  the  square  root 
question,  but  in  his  (Mr.  Porter's)  opinion  there  w_as 
the  question  of  friction  and  loss  of  temperature,  for 
which  some  allowance  must  be  made.  A  high  chimney 
with  a  very  low  temperature  would  not  be  so  effectual 
as  a  medium  chimnev  at  the  same  temperature.  Mr. 
Thomson  also  mentioned  right  angle  flues  anil  quoted 
Petot's  experiments.  Prof.  Unwin  had  shown  that 
with  a  larger  orifice  a  correct  suction  was  not  obtained. 
In  the  ""Proceedings  of  the  Institution  of  Mechanical 
Engineers."  in  April,  1904.  Mr.  Threlfall  read  a  paper  on 
that  subject  which  was  well  worth  perusal.  \\  ith  n 
to  anemometer  tubes,  he  fully  realised  the  advantage, 
of  havinf  a  flanged  pipe  for  the  suction,  which  prevented 
the  eddying  described  by  Prof.  Lnwin.  The  lining 
undoubtedly  had  an  upward  motion,  but  what  proportion 
that  held  to  the  speed  of  the  gases  generally  he  was  not 
prepared  to  sav,  but  probably  it  would  be  very  low. 
He  was  also  glad  to  hear  Mr.  Leask's  experience  that  flat 
top  flues  increased  the  velocity— that  there  would  be  more 
lubricating;  action,  which  would  give  a  better  result. 
Dr.  Bowman  confirmed  his  method  of  connecting  flues 
and  the  advantage  of  inserting  baffle  plates.  In  reply  to 
Dr.  Grossmann,  "the  action  referred  to  could  be  seen  in 
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the  exit  from  vitriol  chambers  by  looking  through  a  three- 
quarter  inch  hole  in  the  flue  at  an  angle  from  its 
centre.  The  anemometer  showed  no  velocity  just  inside 
the  chimney,  only  a  Blight  oscillation  on  the  surface  of 
the  ether.  He  was  glad  to  hear  from  Mr.  Thorp  that  by 
making  a  lip  at  the  end  of  the  tube  the  globules  were 
arrested  at  the  sides  and  accurate  delivery  was  the  result. 
By  this  means  the  friction  was  reduced  to  a  minimum 
at  the  point  of  discharge.  As  to  the  width  of  a  chimney 
necessary  to  obtain  the  maximum  of  2  ins.  of  eddying 
matter  inside,  the  gas  lining  varied  with  the  size  of  the 
chimney.  It  was  generally  admitted  that  2  ins.  was  the 
usual  amount  in  most  chimnevs  of  average  size. 


New  England   Section. 


Meeting  held  at  Boston,  on  Friday,  December  1st,  1905. 


MR.  HENRY  HOWARD  IN  THE  CHAIR. 

THE  CONTACT  PROCESS  FOR  MANUFACTURING 
SULPHURIC  ACID  of  the  VEREIN  CHEMISCHER 
FABRIKEN  IN   MANNHEIM. 

BY   WM.    WILKE. 

This  process  is  based  on  the  following  fundamental 
principles  : 

1st.  To  use  the  heat  of  the  ordinary  roasting  process 
for  carrying  on  the  catalytic  action  of  the  oxide  of  iron 
upon   the   sulphurous   acid. 

2nd.  The  purification  of  the  burner  gases  is  a  dry 
process.  In  all  other  processes  the  gases  are  washed  and 
have  to  be  dried  again. 

3rd.  The  conversion  or  catalytic  oxidation  of  that  part 
of  the  sulphurous  acid  which  passed  through  the  iron 
contact,  but  had  not  been  converted,  is  brought  about 
by  means  of  platinum  and  reheated  to  the  proper  tempera- 
ture by  means  of  the  waste  heat  of  the  burner  gases. 

4th.  The  whole  process  is  carried  on  by  moving  the  gases 
by   means  of  exhausters  only. 

The  roast  gases  leave  the  kilns  at  a  temperature  of  about 
700°  C.  This  is  the  proper  temperature  necessary  in  the 
iron  oxide  to  produce  the  conversion  or  catalytic  action 
to  transform  the  sulphurous  acid  into  sulphuric  anhydride. 
The  iron  oxide,  at  the  above  mentioned  temperature, 
forms  iron  arsenate,  with  the  arsenious  acid  which  is 
contained  in  the  roast  gases.  If  roast  gases  are  taken 
at  the  temperature  of  the  furnace  through  the  oxide  of 
iron,  a  large  proportion  of  the  sulphurous  acid  (50 — 60 
per  cent.),  is  converted  into  sulphuric  anhydride  while 
the  arsenic  contained  in  these  roast  gases  combines  with 
the  oxide  of  iron. 

\\ '.iter  contained  in  the  gases  to  be  converted  reduces  the 
catalytic  property  of  the  iron  oxide  :  it  is,  therefore, 
necessary  to  produce  the  roast  gases  with  dried  air.  The 
drying  of  the  air  necessary  for  the  process  is  accomplished 
with  sulphuric  acid  which  is  produced  in  the  pro 

The  roast  gases  are  produced  in  a  furnace  which  is 
protected  with  an  air-tight  iron  shell,  against  any  entrance 
of  moist  atmospheric  air.  The  air  necessary  for  the 
roasting  process  passes  through  towers  which  arc  scrubbed 
with  sulphuric  acid  and  is  then  conducted  through  air- 
tight pipes  entering  the  furnace  or  kilns  below  the  grate 
bars.  The  dry  and  hot  roast  gases  so  obtained  are  con- 
ducted to  a  shaft  which  's  attached  to  the  furnace  and 
filled  with  oxide  of  iron  (pyrites  cinders).  In  this  shaft 
part  of  the  convertion  takes  place,  that  is,  part  of  the 
sulphurous  acid  is  converted  into  sulphuric  anhydride, 
while  at  the  same  time  the  arsenic  obtained  in  the  roast 
gases  is  retained. 

The  roast  gases  therefore  are  subjected  to  a  dry  purifi- 
cation, and  are  considerably  reduced  in  their  contents  of 
sulphurous  acid.     After  the  sulphuric  anhydride  which  is 


formed  in  this  first  part  of  the  process  has  been  absorbed, 
the  rest  of  the  sulphurous  acid  contained  in  the  gases 
can  be  converted  into  sulphuric  anhydride  by  means  of  a 
very  small  amount  of  platinum.  To  do  this,  it  is  necessary 
to  remove  any  small  quantities  of  sulphuric  acid  (mono- 
hydrate)  which  have  not  been  absorbed.  This  is  accom- 
plished by  passing  the  gases  through  layers  of  porous 
material  which  is  not  affected  by  sulphuric  acid.  The  main 
part  of  the  sulphuric  acid  which  is  carried  over  mechani- 
cally is  eliminated  or  retained  in  this  way.  The  purified 
gases  are  now  allowed  to  pass  through  layers  of  granulated 
basic  blast-furnace  slag. 

The  gases  which  have  passed  through  the  iron  contact 
mass  contain  sufficient  heat  to  reheat  the  filtered  gases  to 
the  temperature  necessary  for  catalytic  action  in  the 
platinum  contact 

It  would  be  possible  to  utilise  this  heat  by  giving  it 
off  to  the  filtered  gases.  But  the  sulphuric  acid  (mono- 
hydrate)  must  be  carried  along  in  the  form  of  vapour. 
The  heat,  therefore,  must  not  be  reduced  too  much  to  keep 
the  monohydrate  in  a  gaseous  state.  The  heat  given  off 
in  the  heater  located  over  the  iron  contact  is  not  sufficient 
to  raise  the  filtered  gases  to  the  temperature  necessary  to 
carry  on  catalytic  action  in  the  platinum  contact.  It  is, 
therefore,  necessary  to  have  a  small  coal  fire  to  raise  these 
gases  to  their  proper  temperature. 

The  platinum  contact  apparatus  must  be  built  in  such 
a  way  that  it  does  not  offer  much  resistance  to  the  passage 
of  the  gases,  in  order  to  move  them  with  an  ordinary 
exhauster.  This  is  accomplished  by  using  a  number  of 
platinised  asbestos  nets,  the  meshes  of  which  are  such  that 
the  resistance  in  the  whole  apparatus  does  not  represent 
more  than  the  pressure  of  a  column  of  water  about  30 
mm.  high.  In  constructing  the  platinum  contact 
apparatus  in  this  way,  it  is  possible  to  exchange  a  single 
element  during  the  process  in  the  course  of  a  few  minutes 
without  interruption.  In  this  process,  it  is  possible  to 
have  a  conversion  of  the  roast  gases  up  to  95  per  cent. 

The  first  plant  in  the  United  States  was  erected  in 
1903.  in  the  works  of  the  Schoellkopf,  Hartford  and  Hanna 
Co.,  in  the  city  of  Buffalo,  N.Y.  This  plant  consisted 
then  of  one  unit  with  a  capacity  of  about  1600  tons  of 
sulphuric  acid  or  its  equivalent.  The  original  plant  has 
since  been  enlarged  to  four  times  its  original  capacity. 
Besides  this  plant,  four  other  firms  have  adopted  this 
process,  and  there  are  now  in  use  twenty-two  units  with  a 
capacity  of  about  35,000  tons,  and  in  the  course  of  con- 
struction, ten  more  units  with  a  capacity  of  16,000  tons. 
This  is  a  total  capacity  of  over  50.000  tons  per  year. 
This  has  been  accomplished  in  a  little  over  two  years  since 
the   process   has  first   been  introduced  here. 

This  process  does  not  require  complicated  or  delicate 
pieces  of  apparatus,  a  staff  of  scientific  men.  nor  any 
special  apparatus  for  the  purification  of  the  roast  gases, 
as  this  is  done  in  the  furnace  itself.  The  amount  of  fuel 
consumed  and  motive  power  required  is  smaller  than  in 
any  other  known  process,  and  the  plant  can  be  built  up 
gradually  on  account  of  the  units  being  small  and  being 
easily  arranged  in  groups.     The  cost  of  repairs  is  very  low. 


New  York   Section. 


Meeting  held  ai   Chemists'    Club,   on   Friday,   November 
■lith,  1905. 


DR.    RUSSELL    W.    MOORE    IN    THE    CHAIR. 


THE   EXISTENCE    OF    BROMOUS    ACID    (HBrOo). 

BY    A.    H.    RICHARDS. 

The  following  experiments  were  conducted  in  the 
laboratory  of  the  Telluride  Mill,  at  Colorado  Springs, 
Colo.  :— " 

The  effect  of  adding  a  cold  aqueous  solution  of  silver 
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nitrate,  in  exoees,  to  bromine  water  ia  the  formation  of 

hypobromous  acid,  silver  bromide  and  nitric  acid — 

Br,  +  AgNO,  +  H20  =  HBrO  +  AgBr  +  HXO,. 

Tho  effect  of  adding  liquid  bromine,  in  excess,  to  a 
concentrated  solution  oi  silver  nitrat  di tit-rent 

reaction,    as    ia   shown    by    the   following   experiments  :  — 

'I'n  about  two  inns  cif  an  almost  saturated  solution  of  silver 
nitrate,  liquid  bromine  was  added  in  Large  excess.  After 
atirring  well  and  filtering,  18  equal  portions  of  solutions 
won-  taken  and  put  into  Basks,  which  were  numbered 
from  1  to  Is-  Prom  portions  numbered  1.  2,  3  and  4  the 
bromine  was  blown  out  by  means  of  an  air  blast.  From 
portions  numbered  5,  ii.  7  and  s  the  bromine  was  removed 
by  means  of  carbon  bisulphide.  Numbers  9  to  18  were 
set  aside  for  other  tests. 

Portions  1.  J.  .">  and  6  were  made  alkaline  with  sodium 
hydroxide,  potassium  iodide  added,  and  then  the  solution 
made  slightly  acid  with  sulphuric  acid.  Tho  iodine 
(which  was  liberated  by  the  oxygen  from  the  acid  bromine 
compound)  was  titrated  with  standard  sodium  thio- 
sulphatc.  The  following  amount  of  oxygen  was  found 
to   be   present : — 

No.  1=0-1495  grms.  of  oxygen. 

„  2=0-1497      , 

„  5  =  01504 , 

„  6=01503       


Average  =  0-149975  ,,       „         „ 

Portions  numbered  3.  4.  7  and  8  were  reduced  by  means 
of  sulphurous  acid,  the  excess  of  sulphurous  acid  being 
oxidised  with  potassium  permanganate,  and,  after  making 
the  solution  alkaline  with  sodium  bicarbonate,  the  bromide 
was  titrated  with  N  10  silver  nitrate  solution  and  chromate  [ 
indicator.     The  follow ing  results  were  obtained  : — 

No.  3=0-3745  grms.  of  bromine. 

..  4  =  0-374-2       „       „       „ 

..  7^0-3747       

„  8  =  0-3746      „       „       „ 


Average  =  0-3745       „       „       „ 

From  these  eight  tests  the  proportion  between  the 
oxvgen  and  the  bromine  in  the  acid  bromine  compound 
was  established  as  0  :  Br  :  :  0-149975  :  0-3745.  This 
shows  that  the  acid  bromine  compound  contains  two  atoms 
of  oxygen  to  one  of  bromine,  and  is  presumably  bromous 
acid  "(HBrO,). 

To  further  establish  the  existence  of  bromous  acid  in 
the  solution,  portions  of  the  solution  numbering  9,  10, 
11  and  12  were  used.  These  experiments  were  conducted 
on  the  supposition  that  bromous  acid  would  react  with 
hydrobromic  acid  in  a  manner  analogous  to  the  reaction 
between  bromic  acid  and  hydrobromic  acid,  and  between 
hvpobromous  acid  and  hydrobromic  acid,  the  reaction 
being  3HBr  +  HBr02  =  2H,0+-2Br2. 

After  removing  the  free  bromine  from  the  four  portions 
by  means  of  an  air  blast,  the  solutions  were  made  alkaline 
with  sodium  hydroxide,  and  an  excess  of  sodium  bromide 
was  added.  The  solution  was  now  transferred  into  a 
three-necked  Woulff  bottle.  Dilute  sulphuric  acid  was 
added  through  a  stopcock  funnel  and  the  bromine,  liberated 
by  the  action  of  hydrobromic  acid  on  the  supposed  bromous 
acid,  was  blown  into  a  solution  of  potassium  iodide. 
The  iodine  liberated  was  titrated  with  standard  sodium 
thiosulphate.  The  bromine  found  to  have  been  liberated 
from  the  four  tests  were  as  follows  : — 

No.  9  =  1-496  grms.  bromine. 

„  10  =  1-499  „ 

„  11  =  1-497  „ 

„  12  =  1-498  „ 


Average  =1-4975     „  „ 

As  was  shown  in  tests  numbering  3,  4.  7  and  8,  the 
bromine  existing  in  the  solution  was  0-3745  grm.  Sub- 
tracting 0-3745  grm.  from  1-4975  grm.  leaves  1-1230 
grm.  of  bromine,  which  is  the  bromine  liberated  from 
the  hydrobromic  acid.     Dividing  1-123  by  0-3745  gives 


the    quotient    of    '2-9987.      This    gives    the    ratio    between 
the  bromine  liberated   from   the  auppoaed   bromous  acid 

and  the   b ine  liberate. I  from  the  bydrobrom 

us  l  to  2-9987,  compared  with  the  ratio  l  ;  3  found  from 
the  equation  3HBr+HBrO,     2Br,  |  li,.o. 

After  removing  free  bromine  from  solutions  numbering 
13,  14,  15  and  16  and  making  alkaline  with  sodium 
hydroxide,  the  theoretical  amount  of  sodium  I 
was  added,  the  solution  made  slightlj  a  id  a  I  in  pi 
tests  (9,  10,  11  and  12),  and  the  bromine  blown  into  a 
solution  of  potassium  iodide.  The  bromine  liberated  was 
found  to  be  : — 


Xo.  13=1-495  grm.  bromine. 

„  14  =  1-497  „ 

„  15  =  1-4117  .. 

„  16  =  1-496  .. 


Average  =  1-49825  .,         „ 

The  solution,  to  which  the  sodium  bromide  had  been 
added,  and  from  which  the  bromine  had  been  liberated, 
was  tested  for  excess  bromide  and  only  a  faint  trace  could 
be  detected  m  numbers  13  and  16.  This,  together  with 
the  bromine  found  to  have  been  liberated  in  tests  9,  10, 
11,  12.  13,  14,  15  and  16,  showed  that  bromous  acid 
probably  did  exist  in  the  solution,  and  that  the  reaction 
is  3HBr  +  HBr02  =  2H„0+2Br,. 

From  the  results  which  arc  given  above,  it  must  be 
concluded  that  by  the  addition  of  liquid  bromine,  in 
excess,  to  a  concentrated  solution  of  silver  nitrate,  a 
bromine  acid  is  formed  which  contains  two  atoms  of  oxygen 
to  one  atom  of  bromine.  Whether  this  was  bromous  acid 
or  a  mixture  of  one  part  of  hvpobromous  acid  and  one  part 
of  bromic  acid  was  next  investigated.  If  it  were  proven 
that  hypobromous  acid  did  not  exist  in  the  solution, 
then  it  could  not  be  a  mixture  of  one  part  of  bromic  acid 
and  one  part  of  hypobromous  acid.  To  satisfy  this  point, 
the  following  facts  were  made  use  of,  viz.  : — Silver  nitrate 
added  to  solutions  of  hypobroniites  with  bromides,  pre- 
cipitates the  bromide  at  first,  leaving  hypobroniites  in 
solution,  while  the  soluble  silver  hypobromite  decomposes 
with  the  precipitation  of  bromide  and  formation  of  bromate 
of  silver.  The  bromate  of  silver  gradually  changing  to 
the  bromide— 3AgBr0=2AgBr  +  AgBrO3. 

Portions  numbering  17  and  IS  were  prepared  by  remov- 
ing the  free  bromine  and  then  making  just  alkaline  with 
sodium  hydroxide,  a  small  crystal  of  sodium  bromide 
added.  Silver  nitrate  was  added  in  excess,  and  the 
solution  rapidly  filtered  The  solution  was  allowed  to 
stand  for  some  time  and  no  more  precipitation  of  AgBr 
took  place,  showing  that  no  silver  hypobromite  had  been 
formed,  and  consequently  no  sodium  hypobromite  present. 
If  no  sodium  hypobromite  was  present,  after  making  the 
solution  alkaline  with  sodium  hydroxide,  it  is  evident 
that  no  hypobromous  acid  was  present  in  the  acid  solution 
and  the  bromine  acid  was  not  a  mixture  of  one  part  of 
bromic  acid  and  one  part  of  hypobromous  acid. 

From  the  above  experiments,  the  author's  conclusions 
are,  that  bromous  acid  does  exist  and  can  be  formed  by 
adding  liquid  bromine,  in  excess,  to  a  concentrated 
solution  of  silver  nitrate.  The  first  formation  is  probably 
hypobronious  acid,  which  is  oxidised  by  the  excess  bromine 
to  bromous  acid.  From  a  few  experiments  made  to 
determine  the  equation  governing  the  formation  of 
bromous  acid,  the  following  seems  to  be  most  probable  : — 

Br„  +  AgXOs  +  H»0  =  HBrO  +  AgBr  +  HX03  2AgNQj  + 
"HBrO  +  Bro  +  HsO  =  HBr02  +  2AgBr  +  2HX03 

Several  attempts  to  isolate  the  anhydride  (Br203) 
proved  unsuccessful.  A  few  tests,  made  by  adding  liquid 
bromine,  in  excess,  to  sodium  hydroxide  solution,  seemed 
to  indicate  an  oxidation  of  the  sodium  hypobromite  to 
sodium  bromite. 
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CHAIRMAN'S  ADDRESS:  PROFIT  IX  INDUSTRIAL 
ENTERPRISE. 

Abstract. 

Disclaiming  any  intention  of  delivering  a  carefully 
prepared  address.  Mr.  Paton  proceeded  to  discuss  in  an 
informal  manner  the  question  of  the  profitable  working 
of  industries.  Profit,  he  remarked,  was  of  direct  interest 
to  all  engaged  or  about  to  engage  in  industrial  under- 
takings, and  should  also  claim  the  attention  of  those 
who  were  training  others  for  that  career.  All  commerce 
and  industry  was  carried  on  for  the  sake  of  profit,  which, 
as  the  difference  between  cost  and  selling  price  or  value 
in  the  market,  was  the  basis  of  commercial  and  industrial 
economy.  Of  this  value  money  was  merely  the  measure, 
the  common  measure  of  all  value,  but  no  more  identical 
with  value  than  the  mercury  in  a  thermometer  was  with 
the  heat  it  measured,  or  the  mechanism  of  a  gas  meter  with 
the  gas  it  registered.  The  difference  between  total  cost  and 
selling  price  might  be  denned  as  profit.  But  this  margin 
had  to  provide  for  three  payments  :  the  ordinary  rate  of 
interest  which  the  capital  invested  could  command 
with  the  best  Beeurity,  the  additional  rate  of  interest 
which  was  demanded  on  capital  lent  on  less  security. 
and,  lastly,  the  reward  of  management.  As  regarded  the 
last  division,  however,  it  was  frequently  found  that  the 
proprietor  of  a  business,  carried  on  partly  with  his  own, 
partly  with  the  aid  of  a  borrowed  capital,  was  content  to 
accept  a  merely  nominal  payment  for  his  services.  He 
used  his  position  to  secure  the  best  return  for  himself  and 
his   fellow  shareholders. 

Characterising  the  pretensions  of  working  men  and 
socialists  as  ridiculous,  and  proposals  to  level  up  capital 
as  measures  outside  the  philosophy  of  business  men. 
Mr.  Paton  went  on  to  point  out  the  moderate  demands  of 
capitalists,  and  the  importance  of  attracting  and  applying 
available  capital  to  the  development  of  industrial  under- 
takings. Though  capital  could  command  3  or  4  per  cent. 
with  good  security,  there  were  men  ready  to  invest  money 
with  less  security  for  a  return  of  5  percent.,  and  run  some 
risk  for  the  additional  H  or  2  per  cent.  It  was  the  duty 
of  those  engaged  in  industrial  enterprise  to  make  use  of 
this  capital  and  to  see  that  investors  were  not  disappointed. 
English  manufacturers  had  been  taunted  with  a  want  of 
alertness  and  a  lack  of  appreciation  of  modern  improve- 
ments. American  methods  had  been  held  up  for  their 
admiration  or  despair.  He  did  not  think  there  was  any 
sound  basis  for  the  praise  of  American  or  the  disparage- 
ment of  English  methods.  The  conditions  were  different 
in  the  two  countries.  In  the  United  States,  capital 
required  a  larger  return  and  took  greater  risks.  Experi- 
ments on  a  lavish  scale  were  carried  out  at  the  cost  of 
shareholders,  and.  when  failure  resulted,  "  scrapping " 
was  freely  indulged  in.  -Many  of  the  great  show  places  in 
America  earned  little  or  no  profit.  There  were  companies 
possessing  spacious  buildings,  splendid  machinery,  and 
magnificent  floor  areas,  which  were  running  at  a  loss. 
The  result  was  frequently  liquidation  or  reconstruction. 
At  least  two  American  firms  had,  a  few  years  ago,  invaded 
England  with  the  declared  intention  of  astonishing  the 
natives  and  "showing  us  how,"  but  the  shareholders 
of  those  companies  were  not  getting  dividends.  At  the 
present  time  there  were  works  in  England  equal  to  anything 
in  America. 

Much  was  being  said  about  the  efficiency  of  methods  used    ! 
in  Germany,  but  much  was  also  heard  to  the  disadvantage    I 
of  that  country.     Germany  enjoyed  a  system  of  technical 
education    of    unrivalled    completeness,    and   her    manu-    j 
facturers  were  able  to  draw  on  a  large  supply  of  technical    ' 


knowledge  and  skill.    But  the  excess  of  supply  over  demand 
enabled    employers   to   exact    conditions    from   educated 
men  which  English  employers  had  neither  the  will  nor  the 
power  to  impose.     In  spite  of  trades  unions,  the  wages 
of  German  workers  were  very  low  :    and.  as  the  salaries 
of  men  trained  in  technical  science  were  proportionately 
low,  they  had  been  driven  to  form  an  association  similar 
to  a  trades  union  in  order  to  obtain  increased  salaries  and 
some    protection    of    their    interests.     Professional    men 
in  this  country  might  well  view  with  dismay  the  spread  of 
technical  knowledge,  if  it  meant  the  halving  or  quartering 
of  their   salaries.     Whilst  one  had   to  admit  abundance 
of  trained  intelligence  in  Germany,  and   the  profundity 
of  her  experts'   knowledge,  one  had  to  complain  of  its 
frequently  pedantic  application.     The  English  consulting 
engineer  or  chemist,  set  to  supply  or  adjust  a  process, 
would   generally   do   so   in   a   reasonable   space   of  time, 
and  state  the  essentials  in  few  and  simple  terms.     The 
German   expert,   on   the   other  hand,  too   often   delayed 
indefinitely    his    pronouncement,  and    then    deluged    his 
client  with  bulky  estimates  and  voluminous  specifications, 
with  instructions  of  needless  and  extravagant  minuteness. 
Leaving  production,  Mr.  Paton  passed  on  to  the  question 
of  distribution.     This,  he  felt  sure,  was  in  the  majority  of 
industries  the  most  important  consideration.     Economy 
and  efficiency  in  the  factory  were  of  little  avail  without 
an   assured   sale,  at    fair   prices,  for   the   manufacturers' 
product.     To  gain  the  greatest  advantage,  orders  must 
be  gathered  sufficient  to  keep  the  factory  or  works  fully 
occupied,  so  as  to  get  the  utmost  out  of  men  and  machine. 
The  necessity  for  a  competent  commercial  staff  could 
not  be  too  strongly  emphasised.     Every  individual  ought 
to  be   a  labour-saving,   cost  reducing  agent.     Thus   the 
cashier  should  save  twice  his  salary  by  attending  to  dis- 
counts, and  a  good  railway  clerk  might  save  his  employers 
several   times  his  salary  by  wrestling  with    the  railway 
companies.     The   future,   Mr.    Paton   declared,   of   many 
large  industrial  concerns  rested  very  much  with  their  com- 
mercial department.     That  being  so,  a  sound  commercial 
education  was  of  the  highest  importance,  and  he  viewed 
with    regret    the    shortcomings    of    the    present    system. 
A  really  good  education  should  impart  some  knowledge 
of  both  the  commercial  and  technical  side  of  a  business, 
the  successful  conduct  of  which  called  for  a  firm  grasp  of 
both.     Not  only  was  an  insight  into  the  method  of  manu- 
facture necessary,  but  also  a  knowledge  of  its  cost.     Tech- 
nical ability  was  useless  if  it  could  not  lie  turned  to  profit. 
The  most  valuable  equipment,  therefore,  for  managers  and 
men  in  responsible  positions  was  to  be  specialists  in  their 
immediate  duties  and  conversant  with  the  other  branches 
of  the  industry  they  were  connected  with.     The  qualities 
of  foresight,  breadth  of  view,  and  sense  of  proportion,  were 
often  lacking.     Bearing  on  this  point,  -Mr.  Paton  instanced 
the  case  of  an  assistant  who,  being  asked  to  ascertain  the 
size  of  a  cistern,  found  after  a  quarter  of  an  hour's  calcu- 
lation that  it  would  hold  just  998"24  gallons  ;    when  a 
minute's  thought  and   measurement  would   have  shown 
it  to  be  commercially  a  1000-gallon  cistern,  all  that  was 
required  for  the  purpose  in  hand. 

Referring  to  manufacturers'  difficulties.  Mr.  Paton  spoke 
of  the  increasing  tendency  for  purchasers  of  new  machinery 
and  processes  to  demand  a  guarantee.  The  system  hail 
its  dangers.  Users,  thinking  themselves  covered  by  the 
guarantee,  were  sometimes  unreasonable  in  their  demands 
on  a  new  invention  and  careless  how  they  used  it.  He 
had  been  associated  with  the  earliest  forms" of  destructors, 
and  could  speak  of  the  difficulty  that  was  experienced 
in  convincing  town  authorities  that  rubbish  would  burn 
without  added  fuel.  Now  it  was  another  tale,  and  it 
was  hard  to  persuade  some  people  that  town  refuse  was 
in  some  ways  inferior  to  Welsh  coal.  But  if  losses  by 
guarantee  were  avoidable,  other  forms  of  loss  had  to  be 
borne  and  even  invited,  as  present  sacrifices  for  future 
gain.  No  large  business  could  be  carried  on  without 
incurring  bad  debts.  Caution  was  often  carried  to  an 
extreme.  In  illustration,  Mr.  Paton  gave  figures  of  a 
case  in  which  a  doubled  turnover  was  accompanied  by  a 
trebling  of  bad  debts,  but  by  a  doubling  of  profits.  Stupid 
legislation  in  industrial  affairs  was  sometimes  disastrous 
to  trade.  Rash  experimenting  was  often  a  source  of  loss. 
Dealing  with  the  effect  of  costs  on  selling  price,  the  chair- 
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irmn  discussed  some  of  I  ting. 

Companies  and  private  firms  often  t<  II  victims  to  unsound 
book-keeping  and  faulty  balanoe  Bheets.  Here  the  neglect 
of  sound  principles  led  to  trouble.  Be  gave  an  instance 
.•t  partnership  in  which  an  old  partner  was  joined  bj  .1  new 
man.     Plenty   of   profit    appeared   in   the   balance    heel 

for  division  at  the  end  of  the  year,  but   there  v lefi- 

oienoy  in  the  money  at  the  bank     There  «  1    00    a  pi 
of  dial  dependent  ■  .  ■  ■  ed  to 

investigate,  [t  was  then  found  that  all  repairs  and  renewals 
had  been  charged  at  full  cost,  and  even  such  items  as  a 
wall  rebuilt  and  a  yard  re-paved  had  been  taken  into 


stock.     Depreciation  and  its  influence  on  future  profits, 
percentages,  and  thi  d  all  t"  be 

lullv  considered  in  determining  the  po 
concern.     In   particular, 

were   now    1 it  inj I    '  hat    1  be   deduction 

head  should  be  older. 

\lr.  rain,!  t ben  touched  spot 
inj;.  exhibitions,  &c,  also  on  the  bearing  ol  I 
law  on  industrial  enterprise,  the  elT<    ts  ol  trc  ta  and  the 
working  oi  monopolit  .     Tirm 

his  address  to    a    close    without    giving    all    the    ill'. 
tions  be  bad  intended. 
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EngijsH  Patents. 

Cooling  or  //.  iting  Liquids  ;   Apparatus  for .     A.  S. 

Barham.  London.     Eng.  Tat.  26,578,  Dec.  6,  1904. 

The  coil,  through  which  the  cooling  or  heating  medium 
is  circulated,  is  hung  on  pivots,  and  is  rocked  to  and  fro 
in  the  liquid  to   be  cooled  or  heated,   by  means  of  an 
ntrio  and  suitable  gearing. — W.  H.  C. 

Autoclave    and    Hydraulic    Press;     Combined    .     E. 

wile.    Paris.     Eng.    Pat.    28,539,    Dec.    28,    1904. 
Under  Int.   Conv.,  Sept.   10,   1904. 

SeeFt.  Pat.  350.107  of  1904;  this  J.,  1905,  1217.— T.  F.  B. 

Drying     and     Screening     8ana\     Minerals    and     oilier 

Substances  ;      Apparatus    fur .      E.     Robinson, 

London.     Eng.   Pat.  28,684,   Dec.  29,   1904. 

A  horizontal  revolving  cylinder  is  fitted  with  a  continu- 
ous internal  spiral,  each  turn  of  which  is  provided  with 
lifting  plates  to  assist  in  agitating  the  material  to  be  dried. 
The  cylinder  is  enclosed  m  a  suitable  heating  chamber, 
built  above  a  furnace,  and  lias  a  perforated  cylindrical 
prolongation  beyond  the  end  of  the  heating  chamber. 
This  serves  to  sift  the  dried  material  as  it  leaves  the  appara- 
tus. The  furnace  chimney  has  a  concentric  jacket,  and 
air  is  drawn  by  a  fan  through  the  annular  space  thus 
formed,  and  is  heated  by  the  hot  waste  gases.  The  hot 
air  is  then  driven  through  the  drying  cylinder  in  the 
opposite  direction  to  that  taken  bv  the  material  under 
treatment.— W.  H.  C. 

Separating  Solid  Siii  om   Liquids  [Drying  Beet 

■  Mechanically .     H.  Hencke, 

Berlin.     Eng.  Pat.  29,358,  Dec.  31,  ! 

The  apparatus  consists  of  a  rotating  drum  connected  to  a 
suction  apparatus,  and  upon  the  surface  of  the  drum 
the  material  to  be  treated  is  fed  continuously.  The 
liquid  portion  passes  through  the  porous  surface  of 
the  drum,  and  the  solid  matter  is  removed  from  the 
exterior.  The  claim-  arc  for  applying  the  suction  to 
only  a  portion  of  the  surface  of  the  drum  so  that  the 
part  at  which  the  material  i-  fed  or  removed  is  not  subjected 
to  suction.  Further,  an  auxiliary  suction  drum,  situated 
just  before  the  withdrawal  scraper,  loosens  the  material 
from  the  main  drum,  and  a  brush  applied  just  after  the 
withdrawal  scraper,  cleanses  the  filter  surface  of  the  drum, 
both  the  loosening  and  cleaning  being  facilitated  by  the 
absence  of  suction  at  these  points.  The  material  is  fed 
from  a  hopper,  provided  with  regulating  bl  ween 

the  surface  of  the  main  drum  and  an  auxiliary  -notion 
drum,   which   spreads   out    the   material   on  to   the   main 


drum,  so  that  when  the  main  suction  comes  into  plav, 
as  the  drum  rotates,  the  surface  of  the  main  drum  is  1  o\  red 
with  a  continuous  layer  of  material.  Further  claim  is 
made   for    a  W8  rough,    provided    with    cleansing 

openings  for  thi  in  which  that 

portion  of  the  surface    of  the    main    drum    which    is    not 
■     red   with   material  may   be  cleansed.     Bj    means  of 
pipe-  in   the   bottom  of  this  trough,   material  for  tn 
ment  m>\   be  supplied   kt  the  lowest  point  of  the  drum  if 
bred.— W.  H.  C. 

■'ilors  ;      Centrifugal .     C.     Schuler,     Greven- 

broich,    Germany.      Kng.    Pat,    19,894,    Oct.    2,    1905. 

Under    Int.    Conv.,    Nov.    2b.    1904. 

The   claim    is    for   a    centrifugal    machine    in    which    the 

1  of  the  basket  can  lie  lowered  awav  from  tic-  body. 

The  bottom  only  is  attached  to  the  rotating  shaft  and 
imparts  its  motion  to  the  rest  of  the  drum  by  forming  the 
joint  between  them  as  a  friction  ring.  When  the  bottom, 
which  continues  to  rotate,  is  lowered,  the  npper  portion 
of  the  basket  seats  itself  on  the  bottom  of  the  outer  casing 
and  comes  to  rest,  the  content-  of  the   basl  Lg  out 

through  the  annular  space  left  between  the  bottom  of 
the    basket    and    the    casing. — W.  H.  C. 

Oil  contained  in  [BoiUr]  Feed  Water;    Estimation  of  the 

Quantity  of  .     \V.   H.   .Martin.   Flushing.   Holland. 

Eng.    Pat.    11,007,    May    26,    1905. 

The  invention  relates  to  the  approximate  determination 
of  the  amount  of  oil  present  in  condensed  steam  intended 
for  boiler  feed-water.  Several  devices  are  described  an  1 
claimed  for  this  purpose,  all  of  which  arc  based  upon  the 
observation  of  an  object  through  a  column  of  the  water 
(which  is  more  or  less  opaque  according  to  the  quantity 
of  oil  contained  in  it),  and  determination  of  the  point 
at  which  this  object  is  only  just  visible. — A.  S. 

Furnaces  ;  /     ■  .     E.  Lane,  Kan-  5.A. 

Eng.    Pat.    13,703.   July  4.   1905.     Under  Int.   Conv., 
July  5,  1904. 

SbrU.S.  Pat.  773,328  of  1904;  this  J..  1904,  1079.—  T.F.B. 

United  States  Patents. 

Filter ;    Centrifugal  .     L.   C.   Trent,    Vantrent.   Cal. 

U.S.   Pat.   806,213,   Dec.   5,    1 

The  screen  A.  supported  on  the  shaft  B.  at  an  angle  to 
the  horizontal,  is  rotated  in  a  horizontal  plane  by  the 
mechanism  C  C,  and  is  at  the  same  time  rotated  by  the 
mechanism  D  D  in  a  plane  at  right  angles  to  its  own 
axis.  The  liquid  to  be  filtered  is  fed  on  to  the  upper 
surface  of  the  screen  A  from  the  delivery  pijie  E;  the 
liquid   portion    passes    through   and   flows   away   by   the 
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trough  F  and  the  pipe  G,  whilst  the  solid  matter  is  delivered 
on  to  the  platform  H.— W.  H.  C. 

Filter-Press.     R.    Pick,   Buffalo,   N.Y. 
U.S.   Pat.   806,491,   Dec.   5,   1905. 


f7--i.-_-_1.-. 


A  fh-TEB-pbess  comprising  a  frame  with  filter- plates 
and  spacing-frames,  with  filter-cloth  clamped  between 
them,  has  the  plates  constructed  with  projections  as 
shown  in  the  figure.  Claim  is  made  for  these  projections 
17  and  for  the  arms  14  which  extend  upwards  at  an  acute 
angle  from  the  lower  front  corners  of  the  plates. — W.  H.  C. 

Agitating   and    Mixing    Apparatus   .     L.    C.    Trent, 

Vantrent.  Cal.     U.S.  Pat.  806.214,  Dec.  5.  1905. 

The  material  to  be  treated  is  contained  in  the  vessel  1, 


and  is  withdrawn  by  the  rotary  pump  8,  through  the 
passage  13,  12  and  the  pipe  10,  and  returned  under 
pressure  through  the  pipe  6,  the  junction-piece  5  and  the 
pipe  4  into  the  rotating  reservoir  3.  It  then  passes 
through  the  hollow  arms  14.  and  out  of  the  hollow  tubes 
15,  16,  which  are  set  at  an  angle  to  the  arms  14,  as  shown 
at  17.  Air  may  be  admitted  to  the  pump  for  the  purpose 
of  aerating  the  material  under  treatment. — W.  H.  C. 


Heating-Furnace.  W.  N.  Best,  Los  Angeles,  Cal.  Assignor 
to  J.  H.  and  E.  Best,  Quincy,  111.  U.S.  Pat.  806,628, 
Dec.  5,  1905. 
The  furnace  consists  of  a  metallic  casing  lined  with 
refractory  material  in  which  there  is  a  longitudinal  opening, 
contracted  at  each  end.  which  forms  the  furnace-chamber. 
The  furnace  has  two  "  vents  "  ;  one  of  these  forms  the 
outlet  for  the  heating  ilanie,  and  is  directly  opposite  the 
inlet  at  the  other  end  of  the  furnace-chamber,  whilst 
the  second  rises  through  the  roof  of  the  furnace  near 
the  outlet.  The  furnace  is  suspended  by  an  adjustable 
sling,  and  is  provided  with  hvdrocarbon  burners  at  the 
inlet  end.— W.  H.  C. 

Lixivialion    Processes ;     Apparatus    for    .     A.     W. 

Constans,    Nelson,    Canada.     U.S.    Pat.    S05.635.   Nov. 

28,    1905. 
The  claim  is  for  the  combination,  in  a  tank,  of  a  central 
well  and  elevator  with  a  filter  of  cloth  and  wire  gauze 
supported   on   slats. — W.  H.  C. 

Desiccating  Process.  J.  C.  McLachlan,  Assignor  to 
International  Desiccating  Co.,  Chicago,  111.  U.S.  Pat. 
806.747,  Dec.  5.   1905. 

The  claim  is  for  the  process  of  obtaining  the  solid  contents 
of  liquids  in  the  form  of  a  dry  powder.  The  liquid  is 
"  atomised  "  by  heated  air,  free  from  products  of  com- 
bustion, and  the  spray  is  discharged  into  and  allowed  to 
fall  through  a  tall  chamber,  the  air  in  which  is  heated  by 
a  jacket  or  coil,  in  such  a  way  that  it  is  not  contaminated 
by  products  of  combustion.  As  the  particles  of  spray 
fall,  the  liquid  portion  is  evaporated  by  contact  with  the 
heated  air,  which  should  not  have  a  temperature  higher 
than  150°  F.,  and  passes  away  from  the  top  of  the  vessel, 
whilst  the  solids  collect  at  the  bottom  as  a  practically  dry 
powder.— W.  H.  C. 

French  Patents. 

Filter.     H.   Lieberich.     Fr.    Pat.   357.208,  July  25,   1905. 

Under  Int.   Conv.,    Oct.    8,    1904. 
See  Eng.  Pat.  13.247  of  1905  ;  this  J.,  1905,  1055.—  T.F.B. 

Fire-Resisting  Covering  of  Felt  for  the  Heat  Insulation 
of  Pipes.  Conduits,  &c.  H.  Kumpf.  Fr.  Pat.  357.044, 
Aug.   5,    1905. 

The  heat-insulating  covering  for  pipes,  conduits,  &c, 
described,  consists  of  shells  or  other  hollow  objects  of 
felt,  of  any  required  form,  which  are  soaked  in  a  solution 
of  magnesium  chloride,  or  magnesite  with  aluminium 
chloride,  or  a  "  solution  "  of  cement  or  other  agglomerant, 
after  which  the  objects  are  pressed  into  the  desired  form, 
and  on  drying  become  hard,  preserve  their  form,  and  at 
the  same  time  are  rendered  fire-resisting. — -W.  C.  H. 

Cooling  of   Fluids  ;    Apparatus  for  the   Methodical  and 

Fractional    .     C.     Lambert.     Fr.     Pat.     356,737, 

Aug.  7,   1905. 

The  apparatus  consists  of  two  systems  of  coil  coolers  or 
condensers  worked  in  S'  ries.  In  the  first  the  fluid  is 
partially  cooled  by  means  of  water  or  other  liquid  at  the 
ordinary  temperature,  and  in  the  second  the  cooling  to 
the  desired  extent  is  completed  by  using  cooled  brine 
or  a  similar  liquid.  A  smaller  quantity  of  specially 
cooled  liquid  is  required,  as  the  greater  part  of  the  cooling 
is  effected  by  a  liquid  at  the  ordinarv  temperature. 

— W.  H.  C. 

Evaporating,  Distilling  and  other  similar  Apparatus ; 
Process  for  Obtaining  a   Multiple    Utilisation  of  Heat 

in  .     E.  Theisen.     Fr.  Pat.  356.752,  Aug.  8,  1905. 

Under  Int.  Conv.,  Nov.  9,  1904. 

Fans  or  other  aspirating  and  blowing  apparatus  are 
placed,  either  in  the  evaporating  chambers,  or  in  the 
connections  between  the  vaporising  chamber  of  one  pan 
and  the  heating  chamber  of  the  next.  The  pressure  in 
the  vaporising  chamber  is  thus  reduced,  and  the  gases 
and  vapours  are  aspirated  and  delivered,  under  pressure, 
into  the  heating  chamber  of  the  next  unit  of  the  series. 

— W.  H.  C. 
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DitHBation  .    Apparatus  for  Continuous  .     J.   K.   L 

Kouaix  Hid  ii.  Simon.     Fr.  Pot.  866,926,   tag.  I  I.  L906. 

The  apparatus  consist-  ■■!  two  stills  1,  1,  used  ultornatoly 


V 


14 


and  provided  with  charging  taps  3,  3,  run-off  pipes  4, 
air  valves  2.  2.  thermometers  5.  5,  and  steam  heating 
coils,  supplied  with  steam  through  8.     The  vapours  pass 


from  tin'  still  I.  mi"  i In   fraction 

with  a  Battened  hollow  spiral  10,  through  ■■■  '  "tit 

of  cooling  water  Bows,  entering  at  11  and  leaving  by  12. 
This  column,  which  in  a  Bpeouu  feature  of  the  invention, 
is  shown  in  greater  detail  in  ligur"  2.     Tim  spiral    10  bos 

internal  gutters  1H  in  order  to  distribute  the  < ling  water 

ovor  tho  surface,  and  the  column  is  provided  with  baffles 
formed  of  perforated  plates  HI.  to  delay  the  upward 
passago  of  tho  vapours  and  to  force  them  into  more 
intimate  contact  with  tho  cooling  spiral,  which  acts  i 
partial  rellux  condenser.  The  uncondenscd  vapours  pass 
from  9  by  the  swan-neck  13  to  the  special  rectangular 
condonsor  worm  14  contained  in  the  tank  15,  which  is 
fed  with  cooling  water  at  16  and  has  an  overflow  17. 
The  section  of  the  worm  14  on  the  lino  A-B  is  shown  in 
figuro  3.  Tho  horizontal  pipes  are  of  the  flat  oval  section 
shown  in  order  to  give  a  large  surface,  and  they  are  con- 
nected by  the  smaller  pipes  of  circular  section  so  as  to 
produce  a  constriction  at  each  bend  of  the  coil.  From 
14  tho  condensed  vapours  pass  through  a  hydrometer 
box  to  one  of  two  receivers,  which  are  connected  to  an 
air  pump  and  used  alternately. — YV.  H.  C. 

Centrifugal  Machines  for  Separating  Solids  from  Liquids. 
Aktiebolaget  Separator.  Fr.  Pat.  356,916,  Aug.  12, 
1905.     Under  Int.  Conv.,  Nov.  18,  1904. 

The  claim  relates  to  centrifugal  machines  in  which  tie- 
solids  are  withdrawn  from  the  periphery  of  the  drum  and 
transported  across  tho  layer  of  liquid  to  the  outlets  near 
the  centre,  by  means  of  wheels  provided  with  rakes.  The 
invention  consists  in  introducing  additional  scrapers, 
carried  on  a  cross-piece,  attached  to  the  shaft  which  rot 
the  rake-wheels.  The  function  of  these  additional  scrapers 
is  to  carry  the  solids  around  tho  periphery  of  the  drum 
and  to  bring  them  within  reach  of  the  rakes  on  the  wheels. 

— W.  H.  C 

Centrifugal  Machines  for  Separating  Solids  from  Liquids. 

Soc.   Aktiebolaget  Separator.     Fr.   Pat.   357,065,   Aug. 

lit.  HJ05. 
Is  macliincs  similar  to  those  referred  to  in  the  preceding 
abstract,  the  rakes  on  the  wheels  are  constructed  in  the 
form  of  cups,  which  are  either  fastened  to  rotating  arms, 
or  are  held  between  annular  discs.  The  bottom  of  the 
cup  is  made  lower  than  the  edge  to  facilitate  the  collection 
of  tho  solid  particles. — W.  H.  C. 

II.— FUEL,  GAS,  AND  LIGHT. 

Incandescent  Mantle  as  a  Catalyst  and  its  Application  to 
Gas  Analysis.  J.  E.  Mason  and  J.  Wilson.  Chem. 
Soc.  Proc,  1905,  18,  296. 
The  method  described  by  Lewes  (this  J.,  1905,  124)  for 
demonstrating  the  incandescence  of  the  ordinary  gas 
mantle  in  a  cold  mixture  of  coal  gas  and  air  may  also  be 
employed  with  a  mixture  of  ammonia  vapour  and  air. 
The  authors  describe  a  modification  for  showing  the 
incandescence  of  the  mantle  in  an  unburnt  mixture  of 
alcohol  vapour  and  air.  Although  less  effective,  the 
mantle  may  be  used  as  a  substitute  for  platinised  asbestos 
in  the  ordinary  lecture  experiments  for  preparing  formalde- 
hyde from  methyl  alcohol  vapour  and  air,  and  sulphnr 
trioxide  from  sulphur  dioxide  and  oxygen. 

Fragments  of  mantle  in  a  hard  glass  or  preferably  quartz 
tube  may  be  used  in  place  of  palladium  or  palladium- 
asbestos,"  for  the  estimation  of  hydrogen  and  carbon 
monoxide  in  gas  analysis  by  combustion  with  excess  of 
air  or  oxygen.  Methane  and  mixtures  of  methane  and. 
hydrogen  may  be  estimated  similarly  by  passing  these 
gases  mixed  "with  excess  of  oxygen  over  fragments  of 
mantle  heated  in  a  quaitz  tube,  and  measuring  the  con- 
traction after  combustion,  and  subsequent  treatment  with 
caustic  potash  solution.  The  results  agree  well  with  those 
obtained  by  the  customary  explosion  methods.  Good 
results  may  also  be  obtained  by  passing  the  gases  mixed 
with  oxvgen  over  asbestos  heated  in  a  small  quartz  tube. 
Hydrogen,  and  less  readily  methane,  may  be  determined 
by  passing  the  gas  mixed  with  oxygen  through  narrow 
tubes  of  heated  Jena  glass  alone. 
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English  Patents. 

Furnaces;    Regeneralivt   Gas .     G.  Hatton,  Brierley 

H.ll.  Staffs.     Eng.  Pat  29,610,  Dec.  31.  1904. 

The  fum,  icted  with  two  regeuerator  chambers 

provided  with  a  slide-valve.  The  gas  and  air  always  enter 
the  furnace  at  the  same  end,  and  the  waste  gas  passes 
through  the  regenerators  alternately.  The  air  is  heated 
by  being  drawn  through  that  regenerator  through  which 
the  gas  is  not  passing,  and  by  altering  the  position  of  the 
slide-valve  the  directions  in  which  the  currents  of  wi 
gas  and  air  flow  can  be  reversed. — W.  H.  C. 

Air,  Gas,  or  tht  lib  Fluids,  fur  Gasifying  Hydrocarbons  ; 
ture-rai-ing    Apparatus    'or    or    for    other 

Purpost  J.     W.  S.  Gillie,  Edinburgh.     Eng.  Pat.  25.477, 

Nov.  23,  1904. 
The  bell  of  a  gas-holder  is  connected,  by  means  of  a  1.  ■ 
with  a  small  external  hydraulic  pump,  which  causes  the 
bell  to  rise  and  fall,  thus  delivering  air  into  a  second  gas- 
holder, from  which  the  air  is  supplied  to  a  carburetter. 
The  water  supply  to  the  pump  is  controlled  by  the  rising 
or  falline  of  the  second  gas-holder,  so  that  the  pump 
ic  when  the  holder  is  full.  The  first  holder 
may  be  single-acting,  in  which  ease  the  surrounding 
cylinder  :s  open  at  the  top.  or  the  cylinder  may  be  closed 
to  render  the  holder  double-acting,  the  inlet  and  outlet 
valves  for  the  air  being  arranged  accordingly.  An 
automatic  three-way  cock  on  the  water-supply  pipe  brings 
about  the  rercrsals'of  the  pumping  strokes  when  due. 

— H.  B. 

Gases;     Purification    oj    Furnaci .       W.    Schwarz, 

Dortmund,  Germany.     Eng.  Pat.  29,300,  Dec.  31,  1904. 

See  Fr.  Pat.  350.592  of  1905  ;   this  J.,  1905,  794.— T.  F.  B. 


United  States  Patents. 

BriquetU    Fuel   from    Coal    Mint    Waste    or    Dust    Coal; 

Manufacturi  of .     T.  Rouse  and  H.  Cohn.  London. 

U.S.  Pat.  806,845,   Dee.   12.  1905. 

See  Eng.  Pat.  9071  of  1904  ;   this  J.,  1905.  011. —  T.  F.  B. 

»;      Apparatus     for     Cleaning     Manufactured . 

L.  P.  Lowe.  San  Francisco.  U  S.  Pat.  805,653,  Nov.  28, 
1905. 
The  apparatus  consists  of  a  circular  shell  or  chamber,  into 
which  the  gas-inlet  pipe  descends  vertically,  at  the  centre, 
for  some  distance.  The  inlet  pipe  is  constricted  near  its 
lower  end,  and  a  steam-pipe  discharges  into  the  con- 
-trieted  portion.      A  certain  amount  of  water  is  allowed 

.fleet  at  the  bottom  of  the  chamber,  the  level  of  the 
water  beine  maintained  constant  by  an  overflow  pipe 
on  the  side  of  the  chamber,  provided  with  a  water  seal 
The  gas-inlet  dischai  ly  downwards  towards  the 

surface  of  the  water,  but  the  discharge  aperture  is  wholly 
above  the   water   level.     By  this  arrangement,   and  the 

:i  Bupply,  the  heavier  particles  are  projected  into 
■contact  with  the  water,  whilst  the  lighter  gaseous  particles 
escape  contact  with  it.  and  pass  up  through  the  upper 
portion  of  the  chamber  to  the  gas-outlet  near  the  top. 
.Means  are  provided  for  subjecting  the  gas  to  a  continual 
discharge  or  spray  of  water  in  the  upper  portion  of  the 
chamber. — W.   C.  H. 

Purifier.     M.  F.  McNelly,  Chicago.    U.S.  Pat.  805,985, 

Nov.  28,   1905. 

The  purifier  consists  of  several  chambers,  one  of  which 
contains  a  liquid  and  receives  the  flow  of  gas.  From  this 
chamber  the  .  p  isses  into  a  recess  or  pocket,  provided 
with  finely-perforated  walls,  and  arranged  within  a  dry 
chamber.  The  gas  passes  into  this  dry  chamber,  which 
is  filled  with  circular  or  cylindrical  pieces  of  material, 
having  a  pitted  or  rough  surface,  around  and  over  which 
the  gas  passes,  and  also  a  pith-like  surface  through  which 
the  gas  is  forced  to  pass  on  its  way  to  the  point  of  eon- 
sumption. — W.  C.  H. 


Ammonia  and  Hydrocyanic  Acid  ;    Process  of  Recovering 

[from  Gas].     W.   Feld.   Honningen-on-the-Rhine. 

U.S.  Pat.  S06.467,  Dec.  5,  1905. 

See  Fr.  Pat.  341.614  of  1904  ;  this  J.,  1904,  861.— T.  F.  B. 

Incandescent  Mantles;    Machine  for  Manufacturing  . 

J.  L.  Muller,  Saunois,  and  J.  Bonnet,  Paris.     U.S.  Pat. 

805,930,  Xov.  28,  1905. 
See  Eng.  Pat.  24,21s  of  1901  ;  this  J.,  1902,  461.— T.  F.  B. 

French  Patents. 

Agglomeration  [Briguetting]  of  Anthracite  Dust;    Process 

for  the .     A.  Exbrayat.     Fr.  Pat.  350,258,  Oct.  25, 

1904. 

Seaweeds  (fueus)  or  lichens  are  treated  with  hot  or  cold 
water,  either  with  or  without  the  addition  of  an  alkali, 
and  the  gelatinous  mass  obtained  is  mixed  and  heated  with 
resin.  The  product  is  then  mixed  with  anthracite  dust 
and  briquetted. — W.  H.  C. 

Agglutirw.nl  cud  Combustible  Agglomerani ;    Process  for 

the  Manufacture  of  a  Sew and  Briquettes  formed 

with  such  Agglutinant.  R.  A.  Le  Maitre,  J.  A.  Badjou, 
and  M.  V.  F.  Bekaert.  Fr.  Pat.  356.961,  Aug.  18,  1905. 
Under  Int.  Conv..  May  2,  1905. 

The  products  resulting  from  the  action  of  a  mixture  of 
nitric  and  sulphuric,  or  of  nitric  and  hydrochloric  acids  on 
organic  bodies  of  animal  origin,  such  as  blood,  faeces, 
suint,  cholesterol,  crude  lanoline,  products  from  the  treat- 
ment of  waste  water  from  wool  washing,  &c,  are  caused 
to  act,  in  the  presence  of  a  "  condensing  agent "  such  as 
baryta,  caustic  lime  or  sodium  hydroxide,  zinc  or  alu- 
minium chloride — on  heavy  hydrocarbons,  or  the  residues 
of  the  distillation  of  such  bodies.  For  instance.  100  parts  of 
suint  are  treated  with  2  parts  of  a  mixture  of  2  5  sulphuric 
and  3/5  nitric  acid,  and  the  reaction  is  stopped  by  the 
addition  of  an  alkaline  solution  when  red  vapours  of  the 
oxides  of  nitrogen  begin  to  be  evolved.  The  product  is 
dried  and  heated  in  an  autoclave  with  1000  parts  of  heavy 
mineral  oil  and  10  parts  of  baryta  until  resinification 
of  the  mass  takes  place.  The  resulting  product  is  mixed 
with  powdered  coal,  coke,  charcoal,  &c,  to  form  briquettes, 
or  it  may  be  moulded  and  used  as  an  agglomerant  for  other 
purposes.  Claim  is  also  made  for  the  preliminary  heating 
of  coal  dust  in  a  reducing  atmosphere  and  for  the  use  of 
wood  charcoal  saturated  with  combustible  gases  to  form 
briquettes.— W.   H.   C. 

Pt  at  and  other  Sim  ila  r  Combu  Stible  Matters,  Rich  iti  Water  ; 

Process  and  Kiln   for  the  Semi-Carbonisation  of . 

Oberbaverische  Kokswerke  und  Fabrik  Chern.  Prod. 
Akt.-Ges.     Fr.  Pat.  357,174,  Aug.  24,  1905. 

The  peat  is  charged  into  the  kiln  B,  provided  with  the 
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funnels/ and/1,  to  bettor  distribute  thi  >     reduced  by 

the  pipes/  ande.     [n  the  upper  part  of  the  kilo  B,  the  peat 

is  treated  either  with  gas anda keprodnol    a  pirated 

by  the  bin  </  from  the  flues  a  oi  the  retort  furnaci  \.  and 
delivered  by  the  pipes  c,  j,  the  v :  1 1  v .  ■  i  and  the  pipe  h, 
jus!  below  the  funnel  /'  :  or  through  <i'  with  ti 
Buperheated  m  the  ooil  /.  in  the  auxiliary  furnace  m,  fed 
with  gas  by  the  pipe  »  and  with  air  through  ».  The  sb 
niul  ut  her  products  escape  h\  the  pipe  7.  to  the  valve  box 
r,  from    which    they  either  eaca  ,   or    pa 

oondenser.  In  the  lower  part  of  B,  the  peat  win! 
been  dehydrated  in  the  upper  portion  ol  thi 
treated  with  the  smoke-gases  from  A.  which  are  brought 
by  tin-  pipe  c  and  the  valve  e,  below  the  funnel  /.  The 
peat  is  Bemi-coked,  ami  the  products  given  nil  in  tin-  lowi  c 
part  of  I'..  escape  by  the  pipe  u  ami  tin-  valve  t>,  eithei  to 
1.  or  to  a  condenser  through  »-.     \V.  H.  C. 

furnace  :     Rotary for  the   Production  of  Oas,  or   for 

Roasting  [One,  Ac],     8.  E.  Sieurin.     fc"r.  Pat  366,615, 
Aug    3,   1906. 
Thk   furnace  consists   of   an   inclined   cylinder   that 
be  rotated,  and  is  provided  with  a  number  of  separa 
partitions,  arranged  transversely  to  its  axis.     The  separate 
ipartments  thus  formed  communicate  with  one  another 
through  apertures  in   the  partitions.     By  this  means  the 
passage  of  the  materials  through  the  furnace  is  proton 
and  the  gases  are  Forced  to  pass  through  and  not  only 
the  materials,  the  reaction  zone  being  thus  increased, 
whilst    the  continuous   mixing  of  the   materials  ensures 
more  complete  treatment.      The  materials  are  fed  into  a 
hopper  forming  part  of  a  casing  which  is  Gzed  gas-tight 

upon  t  iie  upper  end  of  the  cylinder,  ami  the  ash  passes  out 
into  a  easing  fixed  gas-tight  at  the  lower  end  ami  falls  into 
a  water  chamber.  Air  is  forced  into  the  casing  at  the 
lower  end,  ami  gas  escapes  from  the  upper  casing.  — W.C.H. 

Gas-Retorts;   Furnaa  for   Vertical .     .1.  Bueb.     i'r. 

Pat.  356,974,  Aug.  18.  1905. 

retort  furnace  comprises  a  gas  generator,  recuperators 

for  heating  the  air  for  combustion,  ami  a  aeries  oi  vertical 

retort-  placed  one  behind  the  other,  in  one  or  more  rows. 

The  burning  eases  enter  the  retort  chamber  horizontally  at 

the  bottom,  ami  are  caused  to  pursue  a  zig-zag  upward 
course  round  the  retorts,  by  means  of  horizontal  baffles  in 
which  the  retorts  are  set,  and  by  means  of  dampers  or  the 
like  the  retorts  can  be  heated  in  each  zone  proportionately 
to  their  cross-section.  The  furnace  is  designed  particularly 
for  vertical  retorts  the  diameter  of  which  gradually 
decreases  towards  the  top  (see  Fr.  Pat.  339.534.  :  this  J., 
1904,   709).— H.  B. 

Oas  ond  Air;    Process  for  Accelerating  tin    Combustion 

of    Mixtures    of .     Gas-Motoren    Fabrik    Deutz. 

Ft.  Pat.  350,599.  Aug.  •_'.  1905.     Under  Int.  Conv.,  Aug. 

1:1(14. 

The  process  described  for  accelerating  the  combustion  of 
mixtures  of  gas  and  air,  and  rendering  the  combustion  as 
rapid  as  possible,  and  consists  in  bringing  two  current 

gaseous  mixtures  separately  to  the  | it   of  combustion;    \ 

one  of  the  two  currents  is  composed  oi  a  quantity  of  air 
insufficient  for  combustion  of  the  gas  with  which  it  is 
mixed,  and  the  other  of  a  quantity  of  gas  insufficient  for 
combustion  of  the  air  with  which  it  is  mixed.  The  actual 
combustion  takes  place  in  a  combustion  1  h amber  to  which 
these  gaseous  mixtures  are  brought  by  two  separate  pipes. 
controlled  by  valves.  The  requisite  mixtures  arc  obtained 
in  the  parts  of  the  pipes  on  the  sides  of  the  valves  away 
from  the  chamber;  and  the  mixture  is  effected  by  connect- 
ing the  air-supply  pipe  by  a  small  off-take  pipe,  controlled 
by  a  valve,  with  the  gas-supply  pipe  and  by  a  similar 
arrangement  allowing  a  small  amount  of  l'.is  to  pass  into 
the  air-supply  pipe.  Thus  two  separate  mixtures,  in 
any  desired  ratio,  can  he  obtained  separately  and  brought 
to  the  combustion  chamber. — W.  C.  H. 

Carburetter  applicable  to  Fixed  or  Movable  Motors,  working 
with  Tar  uih.  Petroleum  or  Mixtures  0/  these  Bodies. 
A.  I'anera  di  Salasco  and  E.  Mauassero.  Fr.  Pat. 
350,003,   Aug.  2,   1905. 

The  principle  on  which  the  apparatus  acts,  is  that  a  cm-rent 


of  air,  di\  ided  into  •..  01. 1  di  ivi  D 

-.peed,    encoui .1     \  •  1  v       mall 

volume  "i  oil  in  .a  in  1  liquid.      Tic-  ee  •  nt  ial  1   11 
of   the  apparatus  are  a  Boat,  together  with  a  sphei 
plug    and    .nil          1        tor    producing    1  he    ver\    fine 
division  ol  the  liquid  and  it     in( <■    mixtui e 

air  to   be  c  il'buietled.      Win  I 'id   with   tin     i 

the  carburetting  liquid  raises  the  plug  and   then  the  Boat 
and  escapee  up  a  cortical  pipe,  through  a  rue  aozzli 
the  float    then  sink-  and    1  he    plug   closes  the    ent  1 
for  the  liquid.      The    '  '   the 

same   time  causes  air   to  enter   through   a   number  of   line 
hole-,    and    this   air   is   simultaneO  d    with    the   line 

jet  of  carburetting  liquid.-    \V.  ('.  H. 

t 'ompri  s«i  d  Oa  1  .     i^<  (hod  o\   ••  le  as 

tfotfw    Force.      \.    P.    Elten.     Fr.   Pat.   356,949 
Hi.  mo;,.     Under  Int.  Conv.,  Aug.  17.  1904. 
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Two  similar  explosion  cylinders  communicate  with  1 

other  by  means  of  the  pipe  C,  and  are  charged  with 

or   other    suitable    liquid  :     they    also    communicate    with 

a  receiver  t.  for  the  compressed  gas.     The  accompanying 

figure  shows  the  state  of  affairs  at    the    In  i    the 

cycle  of  operations;    the  air  in  0.  and  in  the  bell-shaped 
chamber  </  is  under  atmospheric  pie-sure,  the  slide-val 
closes  the  openings  into  the  tube  ;'.  and  the  valve  PI    -  kept 
closed  by  the  compre  1  I.  whilst  the  air  in  h  and  fi 

is  under  compression.  Combustible  gas  is  now  injected 
into  e  at  q,  ignition  o)  takes  place  at    .  and  the 

us    products   of   the   explosion,    raising   the    valve  0, 

are  discharged  into  receiver /.  whilst  giving 
moment  an  impulse  to  the  water  that  drive- it  partly  into  a 
andrf,  compressing  the  air  therein.  The  water  thus  acts  as  a 
piston.  As  the  water  continues  to  fall  in  /)  and  ..  air  is 
drawn  in  at  the  top  of  1.  the  slide-valve  tn  having  moved 
in  tube  .';  so  as  to  open  communication  with  the  atmosphere. 
When  the  water  has  reached  its  lowest  level  in  //.  the  - 
of  affairs  is  the  same  as  it  was  in  n  at  the  outset  ;  com- 
bustible casi>  now  injected  into  d  at  p,  exploded,  tie 

collected"  in    t.   and    the    water;      ven    an   impulse 

ardso — and  so  on. — II.  B. 

6as-W ashing  Apparatus.  Comp.  pour  la  Fabrication  des 
Compteurs  et  Material  d'Usines  a  Gaz.  Fr.  Pat., 
356,721,  Aug.  7.  19(15. 
The  object  of  the  invention  is  to  produce  a  ga 
with  a  larger  surface  of  material  unattackahlc  both  by 
the  gas  and  the  liquid,  and  to  give  automatically  to  both 
fluids  a  methodical  impulse,  or  to  allow  their  displacement 
in  the  same  sense.  In  the  simplest  form  suggested,  the 
apparatus  consists  of  a  gas  channel  in  which  a  cylinder 
just  lits  transversely,  and  rotates  on  its  axi-.  The 
channel  is  half  tilled  with  liquid  ami  half  with  gas.  The 
cylinder  is  filled  with  inert  material  designed  to  give  a 
large  surface  of  contact.  The  rotation  of  the  cylinder, 
through  which  the  liquid  flows,  cause-  11  on  one 

side  and  a  corresponding  elevation  on  the  other,  ami  the 
upper  half  of  the  cylinder  presents  a  large  surface  of 
contact    between    the   two   fluids. — \V.  (  .  H. 

Naphthalene  from  Coal  Oas;    Apparatus,  called  "  Xaph- 

(hah  10   Trap."  for  Removing .      Comp.   Par 

d'Eclairage    et    de    Chauffage    par   le    Gaz.     Fr.    Pat. 

357.045.  Aug.  7.  1905. 
The  "naphthalene  trap,"  which  is  inserted  into  the  gas 
main,  consists  of  a  casing,  containing  one  or  more  baffles 
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over  which  the  gas  flows.  Each  baffle  is  formed  of  a  sort 
of  grill,  the  closely-set  bars  of  which  consist  of  metallic 
tubes  of  small  diameter  (3  mm.),  through  which  cold 
water  or  air  can  be  circulated  continuously.  A  thin  metal 
plate,  having  a  large  number  of  slots,  is  fixed  against  the 
grill  and,  cooled  by  conduction,  presenting  a  large  cooled 
surface,  upon  which  the  naphthalene  is  precipitated. 
When  the  naphthalene  has  accumulated  sufficiently  to 
obstruct  appreciably  the  flow  of  the  gas.  the  latter  is 
by-passed,  and  steam  is  circulated  through  the  tubes  of 
the  grill,  whereby  the  naphthalene  is  liquefied  and  flows 
through  a  siphon  to  the  exterior  of  the  trap.  The  trap  is 
then  allowed  to  cool,  and  the  passing  of  the  impure  gas 
i-  resumed. — H.  B. 

Incandescent  Filaments  ;  Manufacture  of .  A.  Frank- 
furter and  H.  Kuhlmann.  Fr.  Pat.  356,999,  Aug.  17, 
1905. 

Electric-lamp  filaments,  electrodes,  anodes  for  Rontgen 
apparatus,  4c,  are  made  from  graphite  which  has  been 
'"  purified  chemically,"  the  graphite  being  moulded,  in  a 
drv  state,  into  the  desired  form  under  "  high  pressure." 

— H.  B. 

Incandescent  Lighting  ;   Process  of  Extracting  a  Metal  for 

Making  Mantles  for .     M.  Danziger,  W.  Kronheim, 

R.  Hochhauser.  H.  Eisler  and  H.  Reeser.  Fr.  Pat. 
357,077,  Aug.  21,  1905. 

See  Eng.  Pat.  16,01Sof  1905;  this  J.,  1905, 1218.— T.F.  B. 


HI.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

Petroleum  Production  of  Canada.     U.S.  Geological  Survey, 
through   Board  of  Trade   J.,   Dec.    28,    1905. 

Ik  1904.  the  new  Leamington  oil  field  produced  25.241 
barrels  of  petroleum,  which  was  an  increase  of  about  24,000 
barrels  over  that  of  1 903.  This  field  is  situated  near  the 
former  natural  gasfield  in  the  south-eastern  portion  of  Essex 
County.  The  Moore  field,  situated  in  Moore  Township, 
Lambton  County,  is  noted  for  the  first  time  with  a  produc- 
tion of  nearly  37,000  barrels.  A  well  producing  twelve 
barrels  of  petroleum  per  day  was  drilled  in  Southern 
Alberta,  near  South  Kootenay  Pass.  There  are  numerous 
natural  developments  of  petroleum  and  natural  gas  on  the 
eastern  flank  of  the  Rocky  Mountains,  extending  from 
the  United  States  line  to  the  Arctic  Ocean,  which  in  the 
future  will,  in  a!l  probability,  produce  large  quantities 
of  petroleum. 

There  were  several  new  wells  drilled  in  the  New  Bruns- 
wick field  that  were  productive  of  petroleum  suitable 
for  lubricating  purposes.  For  the  past  three  years 
there  have  been  active  operations  in  New  Brunswick, 
near  Memramcook,  a  few  miles  south  of  Moncton. 
There  are  two  fields  now  being  worked,  four  or  five 
miles  apart,  known  as  the  Dover  and  St.  Joseph's 
College.  During  1904  there  were  from  18  to  25  wells 
pumped  in  each  of  the  fields,  most  of  the  production 
being  from  thirty  wells,  and  amounting  to  about  50 
barrels  per  day.  There  are  two  varieties  of  petroleum 
produced,  one  quite  black,  and  the  other  dark  green. 
The  specific  gravity  is  nearly  the  same,  from  35°  to  37°  B. 
The  construction  of  a  refinery  has  been  commenced. 

[T.  R.] 

Petroleum  ;    Reduction  of  Egyptian  Import  Duty  on  

Board   of   Trade   J.,    Dec.    14,    1905. 
The  Egyptian  "  Journal  Officiel,"   of  Nov.  25,   contains 
the  text  of  a  decree,  which  is  already  in  force,  reducing 
the  import  duty  on  petroleum  from  8  per  cent,  to  4  per 
cent,  ad  valorem.  [T.  R.] 

English  Patents. 

Coke  Ovens ;   Impts.  in  .     H.  Koppers,  Essen-Ruhr, 

Germany.     Eng.  Pat.  25,527,  Nov.  23,  1904. 
The  coke   oven  is   provided   with   vertical  combustion- 
flues,  having  the  gas  and  air  supply  from  below ;    the 


masonry  at  the  top  of  the  flues,  which  fixes  them  rela- 
tively to  each  other,  is  provided  with  slide-controlled 
passages  through  which  the  hot  gases  pass  into  an  upper 
horizontal  channel,  that  leads  them  to  the  chimney. 

— H.  B. 

Paraffin    Wax ;     Apparatus   for    Treating   .     N.    M. 

Henderson.  Broxburn,  N.B.     Eng.  Pat.  7630,  April  11, 

1905. 
The  invention  relates  to  the  process  described  in  Eng. 
Pat.  11,979  of  1891  (this  J.,  1892,  599).  The  ceUs  are 
very  high  in  proportion  to  their  sectional  area,  and  are 
provided  with  a  vertical  draining  screen  of  wire  gauze 
or  the  like,  and  with  a  false  bottom  of  like  material,  under- 
neath which  is  a  discharge.  If  the  cells  are  cylindrical, 
the  wire  gauze  screen  is  arranged  upon  a  central  cylindrical 
partition.  The  cells  are  arranged  in  pairs  in  a  "  sweating  " 
house,  the  sides  fitted  with  the  draining  screens  being 
adjacent  to  each  other  and  separated  by  a  smaller  space 
than  the  other  sides.  The  draining  is  effected  by  the 
pressure  of  the  superincumbent  column  of  wax,  the  screens 
acting  as  draining  wicks,  and  the  solidification  of  the  wax 
taking  place  first  at  the  "  unscrewed  "  ("unscreened"  in 
the  prov.  specif.)  surface  of  the  cells. — C.  S. 

Hydrocarbons  such  as  Petroleum  and  Benzine  :  Solidi- 
fication of  — — ,  W.  van  der  Hevden,  Paris.  Eng.  Pat. 
19,540,  Sept,  27,  1905.  Under  Int.  Conv.,  Oct.  26, 
1904. 

See  Addition  of  Oct.  26,  1904.  to  Fr.  Pat.  346,860  of 
1904;   this  J.,  1905,  326.— T.  F.  B. 

United  States  Patents. 

Wood  ;   Apparatus  for  Treating  Resinous [to  Extract 

the  Resins.  <fcr.].  E.  B.  Weed.  Cleveland,  Assignor  to 
Weed  Distillins  and  Manufacturing  Co.,  New  York. 
U.S.  Pat,  805.174,  Nov.  21,  1905. 

The  apparatus  consists  of  a  retort  or  still  for  holding  the 
wood  to  be  treated,  a  boiler  heated  by  a  furnace,  to  con- 
tain the  preserving  and  distilling  liquid,  a  pipe,  supplied 
with  a  pump  and  valve,  connecting  the  boiler  with  the 
retort,  and  a  second  valved  coiled  pipe,  passing  through 
a  heatins  apparatus,  connecting  the  pump  with  the  still, 
so  that  hot  or  cold  liquid  can  be  supplied  to  the  still  as 
desired  ;  another  valved  pipe  forms  a  connection  between 
the  portions  of  the  inlet  pipe  on  either  side  of  the  pump, 
so  that,  bv  suitably  adjusting  the  valves,  the  liquid  can 
be  returned  from  the  still  to  the  boiler  without  reversing 
the  pump.— T.  F.  B. 

Vaseline  ;    Process  for  the  Preparation  of  Water  Soluble 

.     F.     Boleg,    Cannstatt.     Assignor    to    Ges.     zur 

Verwerthung  der  Boleg' schen  Wasserloslichen  Mineralole 
und  Kohlenwasserstoffe,  Berlin.  U.S.  Pat.  805,443, 
Nov.  28,  1905. 

See  Fr.  Pat.  338,640  of  1903  ;  this  J.,  1904,  655.— T.  F.  B. 

Fbench  Patents. 

Stones  containing  Combustible  Matter  from  Mines  ;  Process 

for    Rendering    Applicable    as    Filling    Material. 

H.  Koppers.     Fr.  Pat.  356,578,  Aug.  1,  1905. 

The  stones  containing  carbonaceous  matter  from  the 
sorting  and  washing  of  coal,  as  well  as  the  shale  which 
accompanies  coal  in  the  mine,  are  first  distilled  in  vertical 
ovens  to  obtain  residual  products  and  gas.  The  residue 
is  then  charged  hot  into  a  producer,  the  gas  from  which 
may  be  used  to  effect  the  first  treatment.  In  this  way 
the  water  and  volatile  matters  are  first  distilled  off,  leaving 
a  hot  residue  which  is  free  from  moisture,  and  which  is 
easily  gasified  in  the  producer,  the  heat  stored  up  in  the 
residue  serving  to  ensure  regular  and  constant  work. 
The  yield  of  residuals,  especially  ammonia,  is  said  to  be 
high,  and  the  burnt  residue  from  the  producer  forms  good 
material  for  filling  up  the  abandoned  workings  in  the  mine, 
as  it  is  free  from  pyrites  and  carbonaceous  matter. 

— W.  H.  C. 
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Ammonia  ;    Extraction  of from  Gaseous  Produi 

Deitruclivt    Distillation,    Boc.    P.    Brunok,     IV.    Pat. 
806,689,  Aug.   I.   1906. 

Gases  i >i . >< i \n-«-< I  by  tlir  destructive  distillation  of  coal, 
wood,  peat,  to.,  are  subjected,  before  being  led  into  in  acid 
for  absorption  of  tbe  inmonia,  to  centrifugal  action,  in 
order  to  tree  them  from  tarry  matters.  (Compare  Eng. 
Pat  8287  of  1903 ;  D.S.  Pat.  773,784  of  1904 ;  and  I '•<  I 
Addition  to  Pr.  Pat  831,077  of  1903;  this  J.,  1903, 
1904   1147;  and  1906,  432.)  -E,  8 

Hydrocarbons  [Petroleum,  Tar  Products,  die.]  :  Sepai 

of  Carbon  'row .     H.  (Coppers.     Pr.  Pat  356,351, 

July  24  1906. 
When  a  spray  of  liquid  hydrocarbon,  suoh  as  petroleum 
or  a  tar  produot,  is  introduced  into  s  heated  atmosphere 
of  oarbon  dioxide  or  a  mixture  containing  it  (e.g..  furnace 
-i.  carbon  is  separated  from  the  hydrocarbon,  carbon 
monoxide  and  water  being  formed  at  the  same  time. 
The  form  of  oarbon  produced,  depends  on  the  oondit 
of  the  reaction;  thus,  at  low  temperatures  and  with  an 
exoeaa  of  hydrocarbon,  the  carbon  is  obtained  in  the  form 
of  sooi.  whilst  at  higher  temperatures,  and  especially  in 
presence  of  "fixed  carbon*'1  or  inorganic  matter  such  as 
clay,  the  carbon  tends  to  separate  a-  graphite.  The 
reaction  may  be  applied  to  the  coating  of  coke  with  a 
deposit  of  finely  divided  carbon,  by  allowing  the  Bub- 
stances  to  react  in  presence  of  a  mass  of  incandescent 
coke;  this  is  stated  to  considerably  increase  the  cal 
power  of  the  coke,  by  diminishing  the  surface,  and  i>  of 
value  in  metallurgical  processes,  preventing  premature 
reactions  between  the  gases  and  the  coke. — T.  F.  B. 

IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 


New  Method  of  Formation  of 
P.   Sisley.     Bull.   Soc  Chim., 


p-Diaminodiphenylam 

.     P.    Barbier   and 

1905.  33,  1232—1234. 

The  authors  find  that  p-aminophenylphenylhydrazine 
can  bo  converted  into  p-p-diaminoaiphenylamine,  accord- 
ing to  the  equation:— C(iH5.XH.XH.Cr,rl4.\H,= 
Nil.CcH^.XH.C.HjNH.,.  23-5  grins,  of  tinely  pow- 
dered p-aminoazobenzene  hydrochloride  were  treated 
with  350 — KIO  c.c.  of  a  saturated  aqueous  solution  of 
sulphurous  acid  and  15  gnus,  of  Co  per  cent,  zinc  dust  were 
added,  with  stirring,  until  the  liquid  was  decolorised. 
It  was  then  poured  into  a  mixture  of  50  grms.  of  sulphuric 
acid  with  50  c.c.  of  water,  and  allowed  to  stand  over  night. 
The  sulphate  of  p-diaminodiphenylamine  separated  out 
in  the  form  of  grey  crystals,  which  yielded  the  base  on 
boiling  with  a  slight  excess  of  sodium  carbonate  solution. 
The  aminoazo-derivative  of  o-toluidine.  when  treated  in  the 
same  manner,  yielded  a  p-diamino-base  which  the  authors 
conclude,  from  its  mode  of  preparation  and  reaction 
be  p-diaminoditolylamine. — E.  F. 

English  Patents. 

Dyestuff  s  :   Manufacture  of  New  Com  pounds  of  the  Anthra- 
cene  Series   and   of   therefrom.     J.    Y.    Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  3819, 
Feb.   23,    1905. 

See  Addition  of  Feb.  22.  1905.  to  Fr.  Pat.  349,531  of  1904  ; 
this  J..  1905,  964,— T.  F.  B. 

Colouring    Matter   [Dyestuff]   of    the   Anthracen 

Manufacture   of and    Treatment 

thereof  for  Dyeing  and  Printing  .  J.  Y.  Johnson.  London. 
From  Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen 
on  Rhine.  Germany.     Eng.  Pat.  10,677.  May  22,  1905. 

See  Fr.  Pat.  355.100  of  1905  ;   this  J.,  1905,  1223.— T.F.B. 

Dyestuff  s  ;    Manufacture  of  Anthracene  Derivatives  and 

of   therefrom.     J.    Y.    Johnson.    London.     From 

Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  19,132,  Sept.  21,   1905. 

See  Fr.  Pat,  357,138  of  1905 ;  following  these.— T.  F.  B. 


Anthracene  Derivatives;   Manufacture  of .     B 

Anilin    und    Soda    Fabrik,    Lud  on    Rhine, 

Germany.     Eng.  Pat,   19,199,  Sept.  22,   L906 
Int.  Conv.,  Jan.  3,  1905. 

See  Fr.  Pat  357,138  oi  1905;    following  these.— T.  I 

Dyestuffs ;    Manufaetun   of  New  Sulphurised  [Sulphide] 

.     C.  1 1.  Abel,  London.     Prom  A<  t    Gee   f.  Anilin- 

fabr.,   Berlin.     Eng.   Pat.   10,101,  May   13,   1906. 

Ske  Pr.  Pat.  354,307 1  i  1905;  thisJ  .  1905,  1105.     T.  P.  B. 

Anil  II.  E. 

Newton,  I don.     Pi Farbenfabr.   vorm.   F.    Bayei 

und  Co.,  Elberfeld,  Germany.  Eng-  Pat  11,196,  May 
29,  1905. 

See  Fr.  Pat.  354,717  of  1905  ;  this  .]..  L905,  1105.— T.F3. 

Anthrncem  Derivative  I  Inthracem  Dyestuff];  Manufacture 

of  a  New .  H.K.Newton.  London.  Prom  Farbenfabr. 

vorm  I'  Bayei  and  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
12.757.  June  20,  1905. 

8KB  U.S.  Pat  775,369  of  1904;  this  J.,  1904, 1210.   -T.  P.  B. 

United  States  Patents. 

Dyestuff  and  Process  of  Making   8anu  .    Cyanine . 

E.    Konis.'.    Assignor    to    Farbwerke    Form.     Meister, 

Lucius  und  Briining.  Hochst  on  the   Maine,  Germany. 

U.S.  Pat.  805.143.  Nov.  21,  1905. 
A  MIXTURE  of  two  quinoliniuni  salts,  one  of  which  contains 
a  methyl  group  in  the  n-position  in  the  pyridine  nucleus, 
and  one.  an  alkyl  group  substituted  in  the  benzene  nucleus 
in  the  5-position,  is  heated  with  an  alkali  in  a  suitable 
solvent.  The  resulting  cyanine  dyestuffs  arc  soluble 
in  hot  water,  alcohol  and  chloroform,  and  insoluble  in 
benzene,  ether,  and  petroleum  spirit  The  aqueous 
solutions,  which  are  reddish-violet,  are  decolorised  on 
adding  a  mineral  acid,  the  colour  returning  on  addition 
of  alkali.— T.  F.  B. 

Diaminoformyldiph  nylamine  and  Proa  ss  of  Making 
same.  0.  Sohst,  Assignor  to  Farbwerke  vorm.  Meister, 
Lucius  mid  Briining,  Hochst  on  Maine,  Germany.  U.S. 
Pat.  805,890,  Xov.  28.  1905. 

See  Eng.  Pat.  543  of  1903;    this  J.,  1903,  1343.— T.F.B. 

Dyestuff  ;    Monoazo  and  Process  of  Mai 

T.  Kroeber,  Assignor  to  Society  oi  Chemical  Industry  in 
Basle.  Switzerland.     D.S.  Pat  805,918,  Nov.  28,  1905. 

See  Fr.  Pat  351,125  of  1905  ;  this  J.,  1905,  840.— T.F.B. 

Dyestuff;  Blue  Azo andProc  -  -  ••■/   Ha  T. 

Kroeber.  Assignor  to  Society  of  Chemical  industry  in 
Basle.   Switzerland.      U.S.    Pat   806,415,  Dec.   5,    1905. 

See  Addition  of  May  10.  1905.  to  Fr.  Pat.  351.125  of  1905  ; 

this  J..  1905,  1168.— T.  F.  B. 

Dyestuff  ;   Brown  Azo and  Process  of  Mai 

T.   Kroeber.   Assignor  to  Society  of  Chemical  In 

in  Basic.  Switzerland.     U.S.  Pat.  807,289,  Dec.  12.  1905. 

See  Eng.  Pat  25,901  of  1904  ;  this  J.,  1905,  919.— T.F.B. 

i'l,   Huff  ;    Naphthalene  and  Process  of  Making  same. 

11.  Bohn,  Mannheim.  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  D.S. 
Pat.  806.053,  Xov.  28,  1905. 

See  Eng.  Pat.  9547  of  1905  ;    this  J  —T.F.B. 

Colouring  Matter  [Dyestuff]  ;    Azo .      E.  Fu 

Assignor  to  Badische  Anilin  und  Soda  Fabrik.  Li 
hafen  on  Rhine,  Germany.     U.S.  Pat.  806,077,  Xov.  28, 
1905. 

See  Eng.  Pat.  11,205  of  1905  :  this  J..  1905,  S40.— T.F.B. 

Dyes  and  Process  of  Making   sanu  :     )  and 

Green   [Oxazine] .     C.    Oswald.    1!.    Loretan   and 

C.  de  la  Harpe,  Assignors  to  Dyeworks  formerly  L. 
Durand,  Huguenin  el  Cie.,  itzerland.      U.S. 

Pats.  807,181  and  807. 1S2.   Dec.  12.  1905. 

See  Eng.  Pat.  3497  of  1905  ;    this  J..  1905,  494.— T.F.B. 
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French  Patents. 
Dye$tu/J<;  :     Production    of   New   Nitrocdphylacidylatnino- 
naphtlnJ.su/  phonic  Acid*.  Nitrocdphylaminoacidyla 
naphtholstd phonic  Acid*.  Aminoalphylacidylaminonaph- 
thoisulphonic       Acids       or       Aminoa  ictcidyl- 

aminonaphtholsulphonic  Acids  and   <>j   New  Azo  

derived  therefrom.     Society  pour  l'lnd.   Chim.   a  Bale. 
ad   Addition,   dated   May   29,    1905,   to   Fr.   Pat. 
321,640,  May  31,  1902    (this' J.,  1903,  210;    Bee    also 
Eng.  Pat  ::i.T7s,.t  1902;  this  J.,  1902,  1374). 
The  process  of  the  main  patent  is  altered  by  condensing 
minonaphtholsnlphonic    acids,    instead    of   amino- 
naphtholsulphonic   acids,  with  nitroalphyl  acid  chlorides. 
;  ubstances    obtained    have    the    general    formula 

I  \  H ,  Ml.li ).  K.MLH  '10H5.„(OH  )(S(  >,  II  ln,  and  on  reduc- 
tion arc  converted  into  the  corresponding  aminoalphyl- 
acidyldiaminonaphtholsulphonic  acids.  These  sub- 
5,  Like  other  acidyl-o-diamines  have  a  strong  tendency 
to  separate  a  molecule  of  water,  and  they  arc  isolated  in 
the  form  of  an  inner  anhydride. 

The  new  dyestufis  claimed,  are   prepared  (1)  by  com- 
bining these  anhydrides  with  diazo-  or  tetrazo-bodies; 

(2)  by  farther  diazotising  the  dyestufis  so  produced  and 
combining  them  with  amines  or  phenols  either  in  substance 
or  on  the  fibre  ;  (3)  by  diazotising  the  anhydrides  or  the 
hydrated  liases  and  combining  them  with  amines  or 
phenols,  and  then  combining  the  monoazo  dyestufis 
thus  obtained,  with  diazo-  or  tetrazo-bodies.  The  following 
examples  are  given  : — (1)  Auhydro-m-aminobenzoyl- 
1.2-diamino  -  5  -  hydroxynaphthalene  -  7  -  sulphonic  acid 
is  prepared  by  reducing  the  condensation  product  of 
L2-diamino-5-hydroxynaphthalene-7-sulphonic  acid  and 
ro-nitrobenzoyl  chloride.  (2)  This  substance  is  combined 
with  diazotised  >n-sy  lidine  in  a  solution  made  alkaline  with 
sodiui:  The  reaction  product  is  stated  to  dye 
unmordanted  cotton  in  "  blue  "  shades  and  to  yield  a 
bright  scarlet  of  great  fastness  to  washing  after  diazo- 
tisation  and  development  on  the  fibre  with  /3-naphthol. 

(3)  Anhydro  -p-aminobenzoyl  -  1.2  -  diamino-5  -hydroxy- 
naphthalenesulphonic  acid  is  combined  in  alkaline 
solution  with  diazotised  p-aminoacetanilide,  and  yields  a 
bluish-red  direct  dyestutf,  which  may  be  diazotised  and 
developed  on  the  fibre  to  a  bluish  scarlet  said  to  possess 
great  fastness  to  washing.  Other  diazo-bodies  may  be 
employed,  such  as  those  of  aniline,  o-and-p-toluidine, 
p-xylidine.  /n-phenyleneoxamic  acid,  o-  and  /J-naphthyl- 
amine.  dehydrothiotoluidine,  &c,  or  tetrazo-bodies,  such 
as  tetrazotised  paradiamines,  diaminoazoxybenzene, 
diaminoazobenzene,  diaminophenylurea,  &c.  Other  sul- 
phonic acids  of  1.2-diaminonaphthol,  such  as  1.2-diamino- 
5-hydroxynaphthalene-3.7-disulphonic  acid,  and  also  other 
nitro-alphylacidyl  chlorides  may  be  used  for  preparing  the 
condensation  products,  such  as  o-  and  p-nitrobenzoyl 
chloride,  and  methyl,  halogen,  or  alkyloxy  derivatives  of 
the  nitrobenzoyl  chlorides.  Instead  of  tkenitroalphyl  acid 
chloride.?  the  corresponding  acetaminoalphyl  acid  chlorides 
may  be  employed,  and  in  this  case  the  condensation  pro- 
ducts are  bydrolysed  with  dilute  mineral  acids  to  obtain 
the  required  amino  bodies  or  their  anhydrides. — H.  L. 

Anthracene  D                 and    Dyestufis  [Anthracene    Dye- 
stuffs]  ;   Production  of  a  Series  of  New and  their 

Application   in   Dyeing  and  Printing.     Badische  Anilin 
und  Soda    Fabrik.      Fifth   Addition,   dated    June    •_>■_> 
1905,  to  Fr.  Pat.  349,531,  Dec.  21,  1904.     (See  this  J.! 
1905.    192    726,   840,   Ml.    1010.)     Under  Int.   Com 
Feb.  2,  1905. 

En  addition  to  the  substances  already  claimed,  the  homo- 
of    the    aydroxyanthraquinoni   ,     aaphthanthra 

quinones   and    their    reduction    produ         and    those    of 

a-aminoanthraquinonc   may    be   condensed    with   glycerol 

or  one  of  its  anhvdrid-     i  or  compound  esters. 

— H.  L. 

Anthracene   Derivatives  and   Dyestufis   [Anthracene  Dye- 
stuffs]  ;    Production  of  a  Series  of  New and  their 

Applii  Dyeing  and  Printing.     Badische  Anilin 

und  Soda  Fabr.     Sixth  Addition,  dated  June  22,  1905 
to  Fr.  Pat,  349,531  of  Dec.  21,    19(14.     (See  pn 
abstract.)     Under  Int.  Conv.,  April  14,  1905. 

Bexzanth hones  are  converted  into  new  "  vat  "  dyestufis 


for  cotton  by  the  action  of  alkali.  Thus  10  kilos,  of 
a-benzanthronequinoleine  (prepared  from  a-aminoanthra- 
quinone)  are  mixed  with  50  kilos,  of  caustic  potash  and 
40  kilos,  of  absolute  alcohol  at  160°  C,  and  gradually 
heated  to  220°— 230°  C.  with  good  stirring.  After 
purification  a  new  product  is  obtained,  which  dyes  cotton 
from  a  hvdrosulphite  vat  in  blue  shades  of  great  fastness. 

— H.  L. 

Indigo  ;  Production  of  Lcuco  I><  rirntin  *  of .  Deutsche 

Gold-  und  Silber-Scheide-Anstalt  vorm.  Roessler. 
Fr.  Pat.  356,569,  July  31,  1905.  Under  Int.  Conv., 
Aug.   13.   1904. 

A  method  of  producing  leuco-derivatives  of  indigo  by 
melting  certain  benzene  derivatives,  such  as  phenyl- 
glycine,  with  an  alkali  amide  in  presence  of  alkali  hydroxide 
is  already  known.  According  to  the  present  invention 
the  alkali  amide  is  partially  or  entirely  replaced  by  alkali 
metal  and  relatively  small  amounts  of  alkali  amide  or 
ammonia.  The  ammonia  forms  alkali  amide,  this  reacts 
with  the  benzene  derivative,  re-forming  ammonia,  and 
the  cycle  of  reactions  is  repeated  indefinitely.  The 
necessary  ammonia  may  be  produced  by  initially  adding 
to  the  melt  some  compound,  such  as  urea,  which  decom- 
poses and  yields  ammonia  under  the  conditions  present 
in  the  melt.  The  most  satisfactory  method  of  carrying 
out  the  reaction  is  to  pass  gaseous  ammonia  into  a  melt 
containing  an  alkali  metal,  alkali  hydroxide,  and  a  suitable 
benzene  derivative.  For  example,  1000  grms.  of  a  mixture 
of  sodium  and  potassium  hydroxides  are  melted  in  a 
closed  vessel  provided  with  a  stirrer  ;  after  expelling  the 
air  by  means  of  a  current  of  gaseous  ammonia,  which  is 
passed  through  the  melt.  120  grms.  of  sodium  are  added, 
followed  by  425  grms.  of  the  potassium  salt  of  phenyl- 
glycine  in  small  quantities.  During  these  operations  a 
slow  current  of  ammonia  is  maintained.  The  addition  of 
the  phenylglycine  takes  about  45  minutes.  After  it  is  all 
added  the  melt  is  still  heated  for  a  short  time,  in  a  gentle 
current  of  ammonia,  until  the  reaction  is  completed. 
The  most  suitable  temperature  is  200°  C,  and  about 
20  litres  of  ammonia  are  introduced  altogether.  Pro- 
longed contact  of  the  final  product  with  excess  of  alkali 
amide  is  disadvantageous. — E.  F. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING    TEXTILES, 

YARNS,     AND     FIBRES. 

Wool,  Goat  Hair,  and  Camel   Hair  ;     Sorting,    Willying, 

Washing,    Combing     and    Carding .       Statutory 

Rules  and  Orders,  1905,  No.  1293. 

A  pamphlet  of  regulations,  dated  Dec.  12,  1905,  has  been 
issued  by  the  Secretary  of  State,  relating  to  processes  of 
sorting,  willying,  washing,  combing  and  carding  wool, 
coat  hair  and  camel's  hair  and  processes  incidental  thereto. 
The  regulations  came  into  effect  on  Jan.  1,  1906.     [T.R.J 

Wool  Pugs  ;  Dyeing  and  Dressing  of .     J.  W.  Lamb. 

J.  Soc.  Dyers  and  Col.,  1905,  21,  322—326. 

Preparation  of  the  Skins. — The  skins  are  first  sorted  and 
cleansed  from  paint  or  tar  marks  with  turpentine  or 
naphtha. 

Soaking  and  Washing. — After  "  trimming,"  the  skins 
are  "  fleshed  "  over  the  beam,  and  then  washed  in  water 
to  remove  blood  and  dirt.  To  prevent  putrefaction,  a 
little  antiseptic  should  be  added  to  the  wash  waters. 
Thorns,  &c,  are  removed  by  I  lie  "burring"  machine. 

Scouring. — The  skins  are  well  scoured  by  hand,  on  both 
-ides,  with  a  strong  solution  of  soft  soap  to  which  either 
sodium  carbonate  or  ammonium  carbonate  is  sometimes 
added.  They  are  then  rinsed  in  tepid  water  and  the 
scouring  repeated  if  necessary,  the  skins  being  finally 
hydro-extracted. 

Leathering. — A  mixture  of  aluminium  sulphate  or 
potash  alum  with  common  salt,  is  rubbed  into  the  flesh 
side  until  the  skin  is  fairly  dry  :  after  leaving  over  night 
the  process  is  repeated.     In  some  cases  a  tepid  solution  of 
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■lam  and  saM  Li  painted  on.     Baaia  alnmininm  sulphate 
linage  «  Inch  is  faster  to  water 

-For  black  rtius  t li i  —  i-  unni  bul  for 

li^lii  colours  the  skills  are  bleached  either  in  a  sulphur 
store  or  by   means  of  bydj  i  i  ride  or  pol 

rhis    is    done    in   a    rimil  it   manner   t" 
Ibe  blca<  bii  fool,  except  thai  a  1>>w  tern- 

perature  R)  mployed.      if 

iin   white   they 
washed,  drained,  bj dro-exta  timed  it  nei 

1 1  .,  bi  ii'  '   the  flesh  side   with  a  thick 
past   '  na  and  water  and  drj  ing  in  8  wai  m  ■ 

The  absorbs   grease.     Skins   whioh  arc   to 

dyed  are  usually  "chlored  "  by  soaking  in  a  weak  solution 
der  and  then  in  dilate  sulpharii 

/i';      j       flum  i  inned  leathi  r  will  not  stand  a  I 
bove  40  —46    V.  without  injui 
inn-:  be  choa<  n  which  will  dye  readily  at  this  temperature. 
The  basic  colours  are  largely  used,  the  dye-bath  b 
heated  to  40      16   C.  and  a  littli  id  added, 

fastness  of  the  colour  to  rubbing  is  increased  by  passing 
through    a    solution   oi    some   tannin    material, 
sumach.     By  Boaking  in  a  tannin  solution  and  then  in 
of  potassium  titanium  oxalate  n  good  yellowish-brown  is 
obtained.   The  a < - i <  1  colours  are  dyed  with  tie  addition  of  a  j 
little  sulphuric,  or  formic  acid.   The  dyed  si,  shed 

and  re-tanned  ii  necessary.     To  give  the  wool  a  gl 
the  skins  arc  passed  through  a  hot  fat  emulsion  such  as  an 
emulsion  of  olive  oil  in  soap  solution.     The  skins  are  dried, 
softened,   combed   and   beaten,   when   they   are   finished. 
There    is    at    present    no    satisfactory    method   of    d\ 
hla.k  on  skins  with  coal-tar  dyestuffs   and  use 
made    ot    logwood.      The    chief     methods     used     are 
""one  solution"  and  the  "two  solution"  methods. 
the    "one  solution"  method,  100  lb.  of  logwood 
Is  lb.  of  fustic  and  10  lb.  of  verdigris   are   dissolved  in 
400  galls,    of  water.      The  bath  is  heated   to   40     CL,    the 
skins  entered   and   soaked  for  three   to  four   hours,    then 
3  galls,  of  acetate  of  iron  are  added  and  the  goods  are  left 
in   until    black,    which    usually   requires    thirty    to   forty 
hours.      The  above  quantities  are  enough  for  .">  doz.  pood- 
sized  skins.    In  the  "  two  solution  "  method  the  . 
soaked  iirst  in  a  solution  of  logwood  and  fustic  and  then  in  a 
solution  of  biehrome.   both  operations  being  repeated   if 
After  dyeing  black  the  skins  are  allowed    to 
oxidise    as   long   as   convenient,    washed    in    warm    water 
and  scoured  with  soft  soap  to  give  them  a   gloss  :    they 
are  again  washed  and  hunir  up  for  two  to  three  ho 
oxidise,  and  finally  finished  like  the  coloured  skins. 

The    scouring   and    oxidising    processes    are    of   great 
importance  in  obtaining  a  good  black. — A.  B.  S 

English  Patents. 

and  other   Filamentous  Materials  :    Apparatus  /or 

Washing    .     P.    Bastin.    Rouba  ce.     Eng. 

Pat.  4371,  March  2.  1905.      Under  Int.  Conv..  Nov.  28, 
1904 
See  Fr.  Pat.  349,243  of  1904  ;  this  J.,  1905,  671.— T.  P.  B. 

Fibres  :    Treating   Vegetable  ,   e>  >•.   Raw  or  1 

Manufaeb  red,  to  Bender  then  I'hc 

Calico    Printers"    Association.    Ltd..    Manchester,    and 
\V.     YVarr,    Staleybridge,    Lanes.     Ens:.    Pat    26,1 
Nov.   19,  1904. 

Yei. etable  fibres  or  fabrics  are  rendered  less  inflammable 
by  immersing  them  in  a  solution  (about  22?  T.)  of  a 
_ncsium  salt,  preferably  the  sulphate,  and  then  in  a 
solution  of  caustic  soda  of  about  the  same  strength,'  to 
precipitate  magnesium  hydroxide  in  the  fibres;  the 
treatment   mav  be  repeated  twice  or  more  if  desired. 

— T.  F.  B. 

Fibres:    Treating  Vegetable  ,  chiefly  Cotton.  Ra 

Manufactured,  to  Render  them  less  Inflammable.     The 

Calico  Printers'  Association,  Ltd..  Manchester,  and 
W.  YVarr.  Staleybridge,  Lanes.  Eng.  Pat  25,167, 
Nov    19,  1904, 

An  insoluble  magnesium  salt,  other  than  the  hydroxide 
(see  preceding  abstract),  is  precipitated  in  vegetable 
fibres  or  fabrics  to  render  them  less  inflammable  ;    the 


Mi-t  impregnated  wil  I  am 

sulphate,  .md  then  treated   with  th<  omponent 

,,,    precipitate    the    insoluble    compound,  dium 
or  phosphate  maj  i«   usi  d.      I '.  F   B. 

.1.      \  .     .'■  I  mm 

lin   iin.l   Soda    Fabrik,    Lu  I  on- 

Rhine,  Germany.     Eng.   Pat  29,501,   I"      31,   1904 
Co  applj    in   dyi  ing    thi    i  benzantl  • 

I  in  Eng.   I'         I       18  o)   1904,  and  853, 
,,„l  7022  "'  1905  I     190  i    194,  541,  669,  726, 

796,   1010  and   1 167),  ,l"-' 

dyestuffs,  in  tl  Utah,   with  sodium  hydro- 

ite.     In   th  'ile   materials  t..  I..-  dyed  are 

immersed    for  about  thn  "".   at    a 

temp  ■  rding  to  the  dyestnff  employed, 

from  t.o    to  '.in    C.  washed,  di 

treated   with   acid,   mid   again   washed,      i  nee, 

by  the  dyestnff,   prepared  from  the 
condensation  f    fl-aminoanthraouinone    and 

glycerol,  in  dark  violet-blue  shades,  which,  it  is  stated. 
;  excellent  fastness  to  light,  washing  and  chlorine. 
Tinting  with  the  dyestuffs  of  this  i  methods 

available: — 1'   A.  tb  mixture  of  a 

benzanthro  iff,  stannous  hydroxide  or  a  hydro- 

sulphite  or  other  reducing  agent,  and  glycerin,  is  applied 
to  '.he  textile  materiel-,  which  are  thereupon  dried, 
aed  for  five  to  ten  minutes  in  an  atmosphere  as  free 
■  from  air.  rinsed  in  water,  and  washed  in  a 
bath  of  sodium  carbonate.  (2)  The  (cotton  or  linen) 
tis-ues.  &c.,  are  printed  with  a  thickened  mixture  of  the 
il\  stuff,   ferrous  sulphate  and  chloride,  dried 

■d  for  about    a   minute   into   a    bath  of  caustic 
soda-lye  (containing  10—12  percent,  of  sodium  hj 
heated  at  65      75    C      CI  ire  then  washed 

with  water,  treated  with  an  acid  to  remove  the  iron  oxide, 
and  asrain  washed.  To  prevent  the  imprinted  parts  from 
becoming  stained,  a  little  manganese  dioxide  may  be 
added  to  the  caustic  soda  bath.  (Sei  ilso  this  J.,  1905, 
192.)— E.  B. 

Carpets;  Improved  Machim  for  Washing  or  Dyeing • 

G.  Kelling,  Klein-Tschansch,  Germany.  Eng.  Pat. 
17,960,  Sept  5,  1905. 
Carpets,  more  particularly  those  of  large  dimensions, 
which  are  to  be  washed  or  deed,  arc  drawn  between  a 
rotary  brush-roller  and  a  trough-shaped  supporting- 
table,  soap-  or  dye-liquor  being  forced  into  thi  w  aa  they 
pass  along  the  table,  fron  fced  pipe  mounted  in 

front   of   the   brush.      They   arc   thus   saturated    with   the 
liquor    applied    to    them    before    they    enter    tl 
where   they   are   operated   noun    by   tin-    brush,  which   is 
revolved  in  a  direction  opposite  to  that  in  >  are 

moving  while  they  are  immersed  in  the  liquor  which 
collects  in  the  trough.  Chej  an-  Bnallj  passed  between 
squeezing-rollers. — E.  B. 

Formaldehyde  Sulphoxylate  [Discharging  Agent}:    Manu- 
facture   of    .     J.     Y.     Johnson,     London.     From 

he    \nilin  und  Soda.   Fabrik.    Ludwigshafen-on- 
Rhine.  Germany.     Eng.  Pat.  21,538,  Oct  23.   1905. 


Formaldehyde  sulphoxylate  salts  are  obtained  by  the 
following  methods,  in  addition  to  those  already  described 
(this  J.."  19i.il.  247:  1904,  369  and  900 ;  1905,  132,329 
and  330):— (1)  Normal  zinc  sulphite  is  acted  upon,  in 
boitinc  aqueous  solution,  with  zinc  dust  and  formaldehyde. 
The  diflieultlv  soluble,  basic  zinc  sulphoxylate  salt  obtained 
mav  be  converted,  in  the  usual  manner,  into  sodium 
fornialdehvde  sulphoxvlate.  (2)  Ammonium  sulphi 
treated,  in  aqueous  solution,  at  a  temperature  of  ^  —10" 
(  ..  with  zinc  dust  and  fornialdehvde.  Ammonia  is  evolved 
and  zinc  formaldehyde  sulphoxylate  is  produced.  (See 
also  this  J.,   1905.  727  and  1300.)— E.  B. 

United  States  Patent. 
Silk  ;   Process  of  Bleaching  Artificial  .     C.  A.  Ernst. 

Lansdowne,  Pa.,  Assignor  toS.  W.  Pettrt,  Philadelphia, 

Pa.     U.S.  Pat.  805,456,  Nov.  28,  1905. 
Filaments  of  viscose  "  or  similar  material  "  are  bleached 
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by  a  process  which  consists  in  immersing  them  in  a 
solutii --)  of  "  soluble  oil  "  or  Turkey-red  oil  (of,  e.g..  5  per 
cent,  strength),  at  a  temperature  of  about  40:  C,  to  remove 
the  soluble  sulphur  compounds,  and,  after  rinsing  in  water, 
treating  them  with  "  a  suitable  bleaching  solution,"  e.g., 
a  dilute  solution  of  sodium  hypochlorite  to  which  a  little 
acid  is  added. — E.  B. 

French  Patents. 

Silk;     Process    of    Making    Artificial    .     G.    Dietl. 

Fr.  Pat.  356.323,  July  21,  1905. 
Is  French  Pat.  231,230  of  ls!>3.  the  use  of  pyroxylin  con- 
taining 25 — 30  per  cent,  of  water,  was  described  for  pre- 
paring solutions  for  use  in  making  artificial  silk.  This 
process  works  well  for  fine  threads,  but  thicker  threads 
adhere  together  when  formed.  It  is  now  found  that  by 
employing  nitrocellulose  containing  33 — 38  per  cent,  of 
water,  this  disadvantage  is  removed  ;  the  nitrocellulose 
is  first  dried  in  the  usual  manner,  and  is  then  agitated  with 
sufficient  water  to  bring  it  to  the  desired  condition,  when 
it  is  dissolved  in  ether-alcohol,  and  treated  as  usual. 

— T.  F.   B. 
Fabrics,  Cloths,  Papers  and  other  Substances  :    Method  of 

Treating to  Sender  them  Durable  and  Impermeable. 

11  Poinortzeff.  Fr.  Pat.  356.407.  July  28,  1905. 
Two  compositions  are  employed.  The  first  is  obtained 
by  dissolving  gelatin  or  glue  in  acetic  acid  and  adding  to 
this  solution  aluminium  acetate  or  hydroxide  soluble 
in  acetic  acid.  For  example,  1  kilo,  of  gelatin  or  glue, 
0*5 — 1*5  kilos,  of  aluminium  acetate  or  hydroxide  and 
2 — 1  litres  at  80 — 90  per  cent,  acetic  acid  are  employed. 
0-25 — 0-5  litre  of  glycerin,  to  prevent  stiffness  of  the 
treated  fabric,  and  also  100  grms.  or  more  of  camphor, 
may  lie  added.  The  second  composition  consists 
of  glycerin,  ceresin,  paraffin  (vaselin),  stearine,  rosin, 
camphor,  gum  arabic.  or  other  siradar  substance,  dissolved 
in  a  mixture  of  turpentine  and  alcohol.  For  example, 
0-5 — 2  kilos,  of  some  or  all  of  the  above-mentioned  sub- 
stances, or  of  mixtures  of  the  same  are  dissolved  in  2 — 4 
litres  of  a  mixture  of  1  part  of  turpentine  and  2  parts  of 
alcohoL  The  two  compositions  are  now  mixed,  heated, 
and  water  is  added  in  suitable  amount.  Potassium 
bichromate  or  formaldehyde  is  then  added  to  render  the 
gelatin  or  glue  completely  insoluble,  or  the  impregnated 
tissue  may  be  directly  immersed  in  a  solution  of  form- 
aldehyde. For  example,  10  to  20  litres  of  water  are 
added  to  the  mixture  of  the  two  compositions  made  as 
described  above,  and  0-02  to  005  kilo,  of  potassium  bichro- 


mate, or  0-1  to  0-2  litre  of  a  40  per  cent,  formaldehyde 
solution  is  then  added,  or  the  tissue,  impregnated  with'the 
mixture  of  the  two  compositions,  is  immersed  in  a  3  per 
cent,  formaldehyde  solution.  Materials  may  be  impreg- 
nated either  with  a  mixture  of  the  two  compositions,  as 
described,  or  with  the  first  composition  only.  Colouring 
matters,  preferably  "  diamine  dyestuffs,"  may  be  added 
to  the  composition. — E.  F. 

Threads  and  Sheets  from  the  Protein  Substances  vj  Milk  ; 

Process  of  Making  Textile  -.     H.  Timpe.     Fr.  Pat. 

35(1.508.   July  28,   1905.     Under  Int.   Conv.,   Aug.   26, 

1904. 
Casein  or  paracasein  is  dissolved  in  alkali  (preferably 
ammonia),  acetone  is  added,  and  the  mixture  is  heated 
until  frothing  commences.  After  standing  some  time,  the 
precipitate  is  removed,  and  the  liquid  is  evaporated,  when 
it  sets  to  a  solid  mass  on  cooling.  This  may  be  rendered 
plastic  on  heating,  in  which  condition  it  may  be  worked 
into  threads  or  films,  which  are  rendered  insoluble  by 
treatment  with  formaldehyde  or  its  vapour. — T.  F.  B. 

Composition  and  Fabrics  capable  of  Resisting  Water,  and 
Liquid  Chemical  Reagents  ;    Process  for  Producing  a 

.     C.   J.    G.    Monnig  und   Co.     Fr.    Pat,    356,927, 

Aug.   14,   1905. 

See  Eng.  Pat.  16,744  of  1905  ;  this  J.,  1905, 1225.— T.  F.  B. 

Cotton  Residues  and  Fibres  from  Cotton-Seed  Husks  and 
other     Similar     Waste     Products     containing     Fibrous 

MaU  rials  ;    Recovery  of  .     P.  H.  Jlinck  and  J.  D. 

Barth.  Fr.  Pat.  356,810,  Aug.  11,  1905. 
The  waste  products  are  treated  in  a  suitable  boiler  with 
chemicals  which  attack  the  impurities,  but  do  not  attack, 
or  only  slightly  attack,  the  fibres.  Such  chemicals  are, 
for  instance,  alkali  and  alkaline-earth  hydroxides,  dilute 
acids,  alkali  sulphites,  and  the  bisulphites  of  calcium, 
magnesium,  sodium  and  potassium.  The  mass  is  then 
washed  and  the  fibres  separated  from  the  husks  or  other 
solid  by-products.  This  is  done  by  means  of  a  series  of 
vats,  alternating  with  conical  sieves.  In  the  vats  the 
husks  are  separated  from  the  fibres  by  means  of  a 
system  of  helical  and  other  stirrers.  The  liquid,  con- 
taining husks  and  fibres  in  suspension,  is  then  auto- 
matically passed  along  a  revolving,  conical  sieve,  which 
retains  the  fibres  and  passes  them  on,  if  necessary,  to  the 
next  washing  vat,  whilst  the  liquid  and  husks  pass  awav 
through  the  meshes  of  the  sieve. — E.  F. 

Wool     on     Bobbins ;        Machine     for      Washing    . 

Soc.  J.  Ernoult  et  Cie.     Fr.  Pat.  356,277,  Julv  13,  1905. 
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Tub  machine  is  said  to  combine  large  output  witli 
dimensions.      I1"'  bobbins   l   are  each  Bupportod  on  two 
rollers  2.     Three  b  inda  ol  in  oi  il,  3,   I  j  the 

unwinding  of  thi  I  ins,  pass  thn 

over  the  cylinder,  7.  again   through   j i  woen 

cylindi  re  9  and  1'*  and  thon  ■  vi  i   i  !  and  into  the  wb  ihing- 
bath,  where  thej  pa  13  to  17.     Th 

ed  over  roller  is  unci  pressed  between  rollers  10  and 

d  to  the  folder.     Roll  i  20  with 

wool  or  felt,  and  is  under  prx  isure.     Roll  ts  I".  IS  md  17 

arc  furrowed,  and  the  bands  of  wool  pa 

Tho  raj  ious  roll  E.  F. 

Thread  "n  Boob  Ument  »/ for  /'■<■. 

l>yt  iii'i,    Bk  aching,    II  a  -'      i.    D 
arid   Impregnation;    Method  and   Apparatus  (or 
II.  Giesler.     Fr.   Pat.  356,371,  Julj  24,   100 
Int.  Coin..  June  1".  1905 

Tin.  bobbins  arc  mounted  on  perforated  spindles  in  the 
usual  manner,  but  an  rersed  by  the  dye-liquor,  under 
the  influence  of  its  own  pressure  only,  from  the  outside  to 
the  inside,  and  away  through  Hie  perforated  spindle.  It  is 
edTthat  by  this  means  the  liquor  passes  through  the 

•  rial  at  an  exceptionally  high  rate  of  Bpeed,  and  that 
lor  this  reason,  and  also  because  the  pressure  exert 
very  uniform  and  relatively  very  small,  very  uniform  dye- 
ings at.  obtained.  From  below  the  spindles  tin-  dye-liquor 
is  pumped  u|>  to  an  open  reservoir,  where  it  is  reheated  to 
the  required  temperature,  and  from  which  it  Bows  b 
continuously  into  the  dye-vat.  There  are  arrangements 
for  keeping  the  liquor  in  the  dye-vat  at  a  constant  level, 
which  is  \  ording  to  the  nature  of  the  material 

be  dyed  and  the  temperature  of  the  vat.  Under  a 
pressure  of  ooo  mm.  of  dye-liquor,  when  tliis  is  kepi  at  the 
boil,  -.'.  to  :>  lures  pass  per  minute  through  each  bobbin 
holding  15  grma  of  fine  wool.  In  the  ease  of  coarse  wool 
a  column  of  400 — iHxi  mm  only  is  required,  in  order  to 
work  at  the  same  speed.  If.  on  the  contrary,  extl 
wool  is  to  Ik-  treated  (for  example.  78,000  m.  per  kilo.), 
tlic  column  of  liquid  must  be  increased  to  700  mm.  to 

tin  tin'  sanif  rate  of  circulation.  It  is  best  to  dye  at 
'.* 5  —100°  CL,  but  if  lower  temperatures  are  employed,  the 
rate  of  circulation  of  the  liquid  decreases. — E.  F. 

Employed  for  Cleaning   Textiles;     Proe     i  and 

ratue    for    Recovery    o/    the    .     E.   Delhotel. 

Third  Addition,  dat.d  July  5,  1903,  to  Fr.  Pat.  344,848, 
July  16,  1901  (this  J.,  1904,  1213;    1905.  130.  1169). 

'Kiiiv;  to  the  method  -  i  atus  described  in  the 

original  patent,  the  drying  oven  can  be  opened  and  i  I 
for  the  removal  and  entry  of  textiles  under  treatment 
without  interruption  of  the  process  of  recovering  th.i 
benzene  Advantage  is  taken  of  this  fact,  according  to 
the  present  addition,  by  the  use  of  a  drying  oven,  sub- 
divided into  many  compartments,  each  of  which  can  be 
opened  and  closed  separately,  and  can  lie  shut  off.  mean- 
while, from  communication  with  the  other  compartments. 
se  compartments  can  be  placed  in  communication  in 
series,  bj  means  ol  pipes,  in  any  desired  sequence,  no  that 
the  air  winch  circulates,  and  finally  returns  to  the  con- 
denser, may  first  pass  over  material  from  which  ah 
all  benzene  has  been  removed,  and  finally  over  material 
fully  charged  with  benzene,  thus  securing  greater  efficiency. 

— E.  F. 

Dye-vat.     J.   0.   Obermaier.     Fr.    Pat.   350.187.   Julv    17 
1905. 

The  vat  is  intended  for  dyeing  raw  materials  and  threads. 
It  is  constructed  of  wood,  and  is  divided  into  two  portions 
by  a  vertical  partition.  Each  portion  has  a  perforated 
false  bottom.  The  spaces  below  these  communicate  with 
a  circulating  pump  by  means  of  a  four-way  cock.  The 
vat  is  closed  above  by  a  perforated  lid,  which  rests  on  the 
top  of  the  vertical  partition.  The  dye-liquor  is  circulated, 
by  the  action  of  the  pump,  up  through  one  compartment. 
down  through  the  other,  back  to  the  pump,  and  so  on. 
By  means  of  the  four-way  cock  the  direction  of  circulation 
can  be  reversed.  The  dye-liquid  may  be  pumped  up 
mto  a  storage  tank  by  means  of  a  separate  pipe  connected 
to  the  pump. — E.  F. 


.1      .1       I 
356,103,  July    13  Int.   Conv., 

a  ting 
have  hitherto  b  bj  mixing 

'.   gelatin,  or  .:  oluble 

th,    kaohn.    to,,   and   then 
adding   to    the   composition 
coloui  in  iwder.     Whi 

with  solvci i   printing  it  is  found  thai 

whil  oloui         matter  of 

Buch  'ii  insoluble  crust,  tc 

detriment    of    the    process      According    to    the    pn 

1 
medium    and  then    mixed    with    fullers' 

insoluble  material.     The  mixture  is  then 

slowly  dried,  and   tl  led   is 

tely  mixed  with  the  wax  or  o  l<  ingredient 

For  example,  5  kilos,  oi  tvt.  Alizarin  paste  are 

[ved  in  0*6  iilo.  of  ammonia  solution  of  "880° 
I'uaiMoll  "  and  2-6  litres  of  water,  and  then  mixed  with 
0-5  kilo,  of  kaolin,  fullers'  earth,  or  some  other  Suitable, 
Insoluble  substance.  The  mixture  is  filtered,  dried,  ground 
and  mixed  with  I  kilo,  of  a  com  posit  ion  of  wax,  SOap,  L'lim 

[able  sub  lours  soluble  in  fatty 

substai  I     dissolved  in  the  wax  or  other  -oluble 

composition,  and  then  mixed  directly  with  the  fullers' 
earth  or  other  insoluble  substance.  Suitable  mordants 
may  also  be  dissolved  in  solvent-  and  mixed  with  the 
colouring  mi  tter  in  the  kaolin  or  fullers'  earth,  and  the 
mixture  may  then  be  employed  for  printing  fabrics  either 
with  or  without  the  help  of  the  mordant  ordinarily 
employed.  —  E.   F. 

ins  on  Fabrics;  Production  of .    C.  W.    Fulton. 

Fr.  Pat.  350,188,  July  17,  1905. 

Fabrics  consisting  of  two  or  more  materials  are  printed, 
from   an  ordinary   printing   roller,   with   chemicals  which 
oy  one  of  the  materials  of  the  fabric.     The  chemicals 
emplo  ei  I  the  same  time  change  the  colour  or  shade 

of  the  undestroyed  fabric  at  the  points  at  which  they  are 
applied.  If  the  fabric  is  made  of  one  material  only,  part 
of  this,  for  instance,  the  warp  or  the  weft  only,  may  be 
previously  coated  with  a  substance  which  resists  the  action 
of  the  chemical  employed.  If.  in  such  a  case,  the  warp 
and  weft  are  coloured  differently,  a  two-coloured  effect 
is  thus  obtained.  From  fabrics  containing  wool  and 
cotton  the  latter  may  In-  n  moved  in  !  [.plication 

of  aluminium  chloride  followed  by  the  application  of  a 
oil  heal  and  remo  al  of  attacked  cotton  by  friction. 
Similar  result-,  can   be  obtained  in  a  fabrii  d  of 

thnads  of  wool  and  <ilk  by  the  help  of  alkali  hydroxide. 

— F 

Drying   Chamb  for   Sizing,    employing  a 

Current  of  Hot  Air.     J.  Caquelin.     Fr.   Pat.  356,579, 
Am,'.   1,   1905. 

In  this  apparatus  direct  heating  of  tho  thread  which  is  to 
be  dried,  otherwise  than  by  means  of  a  current  of  hot  air. 
is  avoided.  The  sped  [of  the  current  of  air  can  be 
regulated  at  will  by  the  operator,  who  can  also  stop  or 
start  it  instantaneously.  The  air  is  heated  by  means  of 
hot  p;i».  'c  chamber  from  which  it  enters  the 

drying  chamber,  which  contains  a  number  of  vertical 
partitions  open  at  top  and  bottom  alternately.  Tho  hot 
air  and  the  thread  traverse  this  chamber  in  opposite 
directions,  the  intensity  of  the  air-current  being  regulated 
by  means  of  a  valve. — E.  F. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

English  Patent. 

Printing  on  Leather.  M.  C.  Lamb,  Blackheath,  Kent,  and 
J.  D.  G.  Rennie,  London.  Eng.  Pat.  17,338,  Aug.  28, 
1905. 

A  -t  itable  dyestufi  or  colour  base  is  dissolved  in  benzene 

E 


Is 


Cl.   VII.-  ACIDS.   ALKALIS,    S    SALTS,   &   NON-METALLIC  ELEMENTS.         [Jau.  16, 1906. 


or  oil  of  turpentine,   and   the  solution   thickened   with 

,m  jelly,  Sec.  The  design  to  be  reproduced  on  leather 

on  paper  or  calico  or  other  suitable 

medium  by  means  of  the  above  preparation.     When  dry, 

asfcr  is  laid  upon  leather,  and  the  whole  pressed 

with  hot   ir.  -.  d  under  hot  rollers,   whereby  the 

_:i  is  transferred  to  the  leather. — T.  E.  B. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

Physical  and   Chemical   Properties   oj 

-.     Sir  J.  Dewat  and  H.  0.  Jones.     Roy.  Soc.  Proa, 

1905,  78a.  558    577. 

Tut:  authors  have  prepared  iron  carbonyl  in  a  pure  state 

How  liquid  boiling  at  102-7"'  C.  under  704  mm.,  and 

have    carried    out    analyses    which    show    it    to    have    the 

formul.  It  is  more  stable  towards  sin  li  reagents 

as  the  halogens,  iodine  chloride.  &c,  than  nickel  carbonyl, 

ami  it  is  not  by  hydrochloric  acid,  hydrol 

acid,  a  solution  of  sulphur  in  carbon   bisulphide,   nitric 

oxide,   or  sulphuretted  hydrogen.     Nitric   and  sulphuric 

however,  rapidly  attack  it.  in  the  latter  case  the 

being   more   vigorous  than   with   nickel  carbonyl. 

When  heated  with  benzene  and  aluminium  chloride  in  a 

aldehyde  and  anthracene  are 

produced.     In   direct   sunlight   it   is   slowly   transformed 

into    a    solid    compound    having   the    formula    Fe.,(CO)a. 

This  reaction  is  more  complete,  and  a  purer  product  is 

obtained,    if    the    iron    pentacarbonyl   is    in    solution    in 

absolute  ether,  in  which  the  resulting  compound  is  sparingly 

soluble. 

rbonyl,  Ke2(CO)0,  decomposes  at  100°  C. 
with  formation  of  iron,  carbon  monoxide,  and  iron  penta- 
carbonyl. Under  certain  circumstances  the  above  reactions 
can    bf  versible.     Tims,    tubes    containing   iron 

carbonyl  alone  or  in  solution,  may  be  left  exposed  to  1  i •_  1 1 1 
nil  separation  of  solid  takes  place,  and  then,  if  allowed  to 
Btand  at   the  ordinary  temperature  in  the  dark  for  some 
,  the  solid  is  found  to  have  disappeared.     When  a 
solution   of   iron    carbonyl    in    nickel    carbonyl — which   is 
much  paler  in  colour  than   a  corresponding  solution  in 
ether — is  allowed  to  stand  in  sunlight,   no  precipitation 
solution  is  concentrated,  although  with 
a  moderately  concentrated  solution,  separation  of  solid  in 
the    vapour    space    above    the   liquid    takes    place.       The 
author  shows  that  this  is  not  due  to  the  absorption  of 
by  the  nickel  carbonyl,  and  suggests  that  an  inter- 
e  double  compound    FeNi(CO)9,   which    does    not 
-B.  J.  S. 


Chlorine ;     Determination    oj    Density    oj    .      F.    P. 

Treadwell  and  W.  A.   K.   Christie.     Z.   angew.  Cheni., 

1905,  18,  1931—1935. 
Calculations  of  the  volume  of  chlorine  from  its  weight 
are  rendered  uncertain  because  there  are  no  trustworthy 
determinations  of  the  density  of  chlorine  at  ordinary 
temperatures,  and  chlorine,  being  at  ordinary  tempera- 
tures a  vapour,  not  a  perfect  gas,  does  not  follow  Boyle's 
law  with  accuracy.  The  authors  have  made  determina- 
tions, by  weighing  against  one  another  two  similar  bulbs 
of  about  400  c.c.  capacity,  each  provided  with  two  stop- 
cocks for  entry  and  exit  of  gas.  The  capacity  of  these 
was  accurately  determined,  and  the  two  were  counter- 
poised after  being  tilled  with  air  at  ascertained  tem- 
perature and  pressure.  One  was  then  filled  with  chlorine, 
and  the  increase  of  weight  determined  :  the  chlorine  was 
then  absorbed  by  freshly-boiled  solution  of  sodium 
hydroxide,  and  the  remaining  air  carefully  measured.  All 
the  data  were  tints  obtained  for  calculating  the  density. 
The  densities  thus  determined  were  2-488  at  20"  C.  and 
730  mm..  2-489  at  10°  C.  and  725  mm.,  compared  in  each 
case  with  air  at  the  same  temperature  and  pressure. 
Calculating  by  Boyle's  and  Gay  Lussac's  laws  to  N.T.P., 
the  volume  of  0-003545  grin,  of  chlorine,  equivalent  to 
1  c.c.  of  N/10  solution,  works  out  to  1-1021  and  1-1015  c.c. 
respectively  ;  by  which  is  meant,  not  that  either  of  these 
figures  is  tbe  volume  of  that  weight  of  chlorine  at 
NT. P..  but  that  correction  of  these  volumes  by  Boyle's 
and  Gay  Lussac's  laws  to  20°  and  10°  C.  respectively,  and 
to  pressures  not  greatly  differing  from  700  mm.  will  give 
the  true  volume  of  0-003545  grm.  of  chlorine  at  those 
temperatures  ami  pressures. — J.  T.  D. 


Borax  Production  of  the  Unit"/    States. 
Dec.  2,  1905. 


Mining   World, 


All  the  output  of  borax  in  the  United  States  continues 
to  come  from  California,  and  the  larger  proportion  from 
the  extensive  colemanite  deposits  in  San  Bernardino 
county.  The  total  production  for  the  year  1904  amounted 
to  45.047  tons  of  the  crude  material,  valued  at  698.810  dols. 
Of  this  amount  38,000  tons,  valued  at  508,000  dols.,  came 
from  San  Bernardino  county,  Cal.,  the  remainder  coming 
from  Ventura  and  Inyo  counties.  In  1903  the  returns 
gave  an  aggregate  production  of  crude  borax  amounting 
to  34,430  short  tons,  valued  at  601.400  dols.  The  pro- 
duction in  1902  was  14,700  short  tons  of  refined  borax 
valued  at  2,447,014  dols.,  of  which  862  short  tons,  valued 
at  150,000  dols.,  were  stated  to  be  boric  acid,  and  2600 
short  tons  of  crude  borax,  valued  at  91,000  dols.  a  total 
of  20,004  short  tons,  valued  at  2,538,614  dols.         [T.R.] 

Nitrate    of    Soda    Statistics.         W.    Montgomery    &    Co. 
Dec.  30,  1905. 


Shipments,  Consumption,  Stocks,  and  Prices,  from  1898  to  1905. 


Ships  American  Ports  to  all  parts  for  the  six  months  eliding  31st  Dec Toils 

or  the  twelve  months  ending  31st  December    

t    December 

in  t.K.  pori 


Liverpool  Tons  . 
London         ,, 

rts     „ 


1898. 
2,400 


1899.  1900. 

6,000      1 

1,800        I i 

22,200 


5,000 
2,000 

18, 


1002. 
6,500 

:,eoo 

15,900 


1903.        1904.        1005. 


4,500 

4,100 

14,400 


6,000 

2,100 

12,000 


8,400  . 
1,400 
8,200  J 


P      son       -i    December Tons 

D    in    I    K    tor  the  6  months  ending  31st  December    

Do.  in  i  i  do.  

B     for  the  12  months  ......................      ,, 

Do.  <lo.  do.  ."."........'."...........      ,, 

in   1  nited  States    1I0.  1..  !.....................      ,, 

Do.         in  other  Countries  do.  1I0.  .....!..........     '., 

Do  in  the  World  do.  do. ,, 

list    December    including  the  quantity  afloat  for  Europe  and  Stocks  in 

IK  nt)    

Price  cember   '     per  Cwt. 


1903. 


ss:.. 1 

1,435.000 

499,000 


23,000 


132,000 

33.000 

263,000 

110,000 

1,017,000 

265,000 

20,000 

1,412,000 

654.000 
9/7} 


21,000 


141.000 

43,000 

261,000 

121,000 

1,010,000 

275,000 

41,000 

1,447,000 

672,000 
10/10J 


1905. 


898.000    915,000 

1.476,000   1,604,000 

510,000    482,000 


18,000 


165,000 

34,000  I 

269,000 

101,000 

1,089,000 

320,000 

49,000 

1,559,000 

665.000 
10/9  , 


[T.R.] 


Jan.  is.  loos.)      Cl.   VII      ACIDS,   ALKALI  ILTS,   A     NON-METALLIC    ELEM1 


Sul /ill ii rir.    Acid;     Determination    «/    '"/ 

,>/  other  ■ 
and  R.  Stierlin.     Will  .  page  10. 

.    Acid;     Determination    of    .      F     I: 

Will,  pagu   11. 

Aiiiiminiii ;   Electrolytic  Oxidation  of and  Us  • 

ence  on  the  Naturi    of  the  Anode.     E.   Miiller  and   F. 
SpiUer.     \  I  .  ps      27. 


;■  n  ;    Utilisation  «/  Atmospheric 
Xl.l.,  page  27. 


O.  N. 


Silicon;     Determination   of   in   presence   of  Silica. 

M.  Philips.     Will.,  page  42. 

I'su  bo  States  1' wests. 

Furnaa  G  for .    [Contact  Process  for 

Sulphuric  Acid.]     II.   Howard,   Brookline,  Mass.     U.S. 
Pat.  801,318,  Oct.  in.  L905. 

This  invention  relates  to  tho  re-heating  of  furnace-: 
obtained  in  tho  manufacture  of  Bulphuric   acid    bj    thi 

oontacl    process,   after   these   rases  have   1 me  cooled 

in  the  process  of  purification,     [n  wall  of  the  ore- 

roasting    chambers    is    arranged    a    re-heating    chambi  r 
dividt'd  into  a  number  of  deep  pockets  in  which  are  pla 
re-heating  units,  in  tho  form  of   U-shaped  pipes.     In  a 
longitudinal  chamber  above  the  pocket-,  are  two  parallel 
conduits,  one  of  which  conducts  the  cooled  gases  from 
purifier  to  the  re-heating  units,  which  arc  connected  with 
it    in    parallel,    while    the   other  conduit    conducts   the   re- 
in aid   gases   from   re-heating   units  to   the   "contact" 
chamber.     The  re-heating  units  are  heated  by  conduction 
through  the  walls  of  the  furnace,  without  direct  con; 
with   the  mass  of  roasting  ore.     The  independent  units 
of  tho  re-heating  eoils  are  connected  in  series  with  one    ! 
another,  and  for  case  of  repair,  ic.  aro  connected  with 
the    conduits    by    means    of    detachable    couplings.       The 
longitudinal  chamber  containing   the   conduits  is  formed 

by  the  upper  oi>eu  ends  of  the  pockets.— W.  C.  H. 

A      ogen  Compounds  ;    Prod  is  of  Forming  .     A.  M. 

Gow,  Assignor  to  G.  Wostinghouse.     U.S.  Pat.  801." 
Oct  10,  1  'JOS.      Xl.l.,  page  29. 

Electrolytic  Apparatus.     F.  J.  Briggs.     U.S.  Pat.  802,960, 
Oct.  24,  1903.     XL!.,  page  28. 

Filling    Material;     Process   of   Producing   .     J.    1). 

Pennock,  Syracuse,  Assignor  to  The  Solvav  Process  Co., 
New  York."    U.S.  Pat.  805,581,  Nov.  28,  1905. 

See  Fr.  Pat.  341,355  of  190-1  ;   this  J.,  190-1,  868.— T.  F.  B. 

Sulphur;     Process    of    Recovering   .     R.    Baggaley, 

Pittsburg,  Pa.     U.S.  Pat.  805,701.  Nov.  28,  1905. 

The  process  consists  in  continuously  "  passing  sulphur- 
bearing  fumes  from  a  .-melting  furnace  through  a  travelling 
reen  of  waste  material  and  depositing 
sulphur  thereon,  and  then  burning  the  screen  and  subliming 
and  collecting  the  sulphur. — ¥..  S. 

French  Patents. 

nt  of for  the  Extraction  of  M 

and  Organic   Chemica  .     Mnie.    Laureau.    nee 

.i.  H.  Laureau.     Second  Addition,  do 

to  Fr.  Pat.  352,069  of  March  0,  1905  (this  J.,  1905,  892) 

TFirst  Addition,  dated  May  24,   1905;    this  J.,   1905, 

1172.] 

BBAWBBD  is  treated  with  acids  and  hydrocarbons,  either 
before,  or  simultaneously  with  a  treatment  with  milk  of 
Eme.  The  hydrocarbons  proposed  are  coal  tar,  benzine 
(petroleum  spirit),  or  heavy  oils,  with  or  without  water. 
The  aeid  solutions  are  treated  with  ordinary  reagents  to 
extract  the  iodine. — E.  S. 


.    \V.  ll 
Fr.   I-  0,  Aug.  8,  ] 

This  invention  relfl  dilute 

"i    i.  ikide,    and    consists    in    the 

addition  to  them  ol  small  quant 

iinls    thai    may    be    i  -    deri\ ati\ 

aimnoni  l,  is  amides,   imid 

\V.  i '.   II. 

ry ../    — .    J.  0. 
I.     Fr.  Pat.  357,163,  Aug.  24,   I  KJ 
Conv.,   \  ug.  30,  L904. 

Ed     Pa1    18,710 of  L904  ;  thisj.,  1906,  L32.  -T.  F.  B. 


'  ,  rs. 

tstic   Alkalis-  or   Alkali  r  the 

by  the   Action   of   Quicklime    or 

U      on       i  .     with 

[cid  from  the   Residues. 
.1.  A.  Reich.     Ger.  Pat.   nil. 795,  March  n,   i 

■  of  alkali    bj  tho  action  of  quicklime  or 
nil!  carbonate  on  alkali  sili  les,  according  to 

either  of  tin-  following  equations :  (a)  Na2SiFg  +  4CaO  = 
Xa2()  +  :iCaF2  t -I  lag ..i.      or,     (b)      Na2SiFg+4CaC03 
Xa„C03 +3CaF,  i  <  aSi03  (-  3COo  has  not  proved  successful 
practi  possible   to 

i  ally  the  hydrofluosilicic  acid  from   I 
later   being  only   incompletely   soluble   in   hydro- 
bd.0] '      -        i  ery  difficult  to  wash, 
and  incomplete  yields  of  hydrofluosilicic  8  oid 

these   difficulties,    the    patentee    proposes   to   intimal 
mix   the   residues   with  a   much 

for  example  with  a  quantity  or  lime  (in  the  form  of  quick- 
lime, slaked  lime  or  milk  of  lime)  equal  to  thai  which  was 
required   fo  di    omposition  of   the   alkali 

Ofluoride.      This    excess  of    1!  •'    added 

deci  lico- 

fluorid  in  mixing  the  charge,  twicethe  necessary 

quantity  of  lime  is  taken.  The  above  method  is  for  use 
in  order  to  obtain  almost  theoretical  yields,  but,  in  practice, 
it  would  Jin      .  letter,  in  order  to  reduce  the  quantity 

of  hyd]  ochlo  .to 

use  about  nine  parts  of  lime  to  five  parts  of  alkali  silico- 
lluoride. — A.  S. 

Alkaline-Earth  Sulphides  :  P) for  Obtaining  Chlorides 

and  Sulphur  or  Sulphur  Chloride  from  .     Konsor- 

tium     f.     Elektrochem.     Ind.,     G.m.b.H.       Ger.     Pit. 
162,913,  Feb.  23,  1904. 

Alkalis E-earth   sulphides  into   chlorides 

by   the   action   of   chlorine,   sulphur   or   sulphur   chloride 

being  also  formed.     The  sulphur  formed  in  the  first  stage 

of  the  reaction  reacts  with  the  unatl 

form   polysulphide.    which    is   in   turn   chlorinated,    with 

paration  of  sulphur.     The  first  stage  of  ion, 

which  may  be  represented  by  the  equation  :  lj= 

l'.aS5  +  4BaC'lo.  proceeds  violently  and  is  often  accompanied 

by  incandescence,   but   the   second   stage:     BaS5  +  Cl2  = 

BaCl2  +  5S    goes    on    very    slowly.       It    is    now    found 

that   the   chlorination    of    the    polysulphides    (and   also 

twulphides)  can  b    easily  effected  by  treating  them 

in  aqueous  solution  with  sulphur  chloride.      \     ording  to 

the  present  patent,  therefore,  tho  alkaline-earth  sulphide 

is  heated  in  a  current  of  chlorine  until  the  chlorine  present 

in  the  distillate,  in  the  form  of  sulphur  chloride,  is  sufficient 

for  the  complete  chlorination  of  the  sulphides  in  the 

The  cooled  residue  is  then  dissolved  in  water,   and   treated 

ith   the  distillate   consisting  of  sulphur  chloride.     The 

ions   proceed    according   to    the   equations:     BaS  + 

■:  =  BaCl2  +  3S  :  _,  =  BaCl2+5S.     If    it    is 

1  to  obtain  finally  some  of  the  sulphur  in  the  form 

of  sulphur  chloride,    the   dry  chlorination  is  carried   on 

for  a  longer  time. — A.  S. 


B  2 
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Cl    VIII.— GLASS,   POTTERY,   &   ENAMELS. 


[Jan.  16,  1900. 


VIIL— GLASS,    POTTERY,   AND    ENAMELS. 

Ceramic    Wares  ;     Production    of    Metallic    Lust 

I  rid:  i  /    .     L.    Franchet. 

iptes   rend.,    1905,    141.    1020—1022. 

Tuu  author's  plan  consists  in  Uic  suits 

in  a  powdered  glaze  which  will  melt  at  ing  tem- 

peratureoi  the  wan-  to  be  treated,  and  then  e 

phere.     The    foundation    of    tl 
>of:   quartz,  12;  pegmatite,  I  ■-'•."■  ;   kaolin  (Eyzies), 
•-' :  Band  (Decize),  20 ;   red  lead,  30;    borax,   19-2;    boric 
acid,  '_'  .  :m  carbonate,  2  ;    sodium  chloride,  1-8  ; 

this  mixture  is  powdered,  melted,  poured  into  water. 
and  ground.  Toglaze  the  ware,  one  or  other  of  the  follow- 
ing formula)  is  used,  the  above  mixture  being  called  A :  — 


1. 

•2. 

3. 

lUaze  A  

100 

10 

•t 

100 
10 
05 

1 
1 

3 

— 

100 

Kaolin   

Zinc  oxide 

10 
2 

Bismuth  sub-nitrate   .... 

4 

Copper  carbonate    

1 

The  glaze  is  applied  in  the  usual  way  (the  proportion  of 
kaolin  having  been  reduced  or  increased  it   the  g 
to  be  made  more  or  less  readily  fusible),  and  the  ware  baked 
in   a   muffle,    the   furnace   of   which    can    be   com 
closed.      When  the  baking  is  complete,  the  whole  i 
to  cool  to  dull  redness,  the  damper  shut,  and  either:    (a) 
Brushwood,  wood,  coal,  resin,  oil,  tar,  or  other  combustible 
introduced  into  the  tire,  so  as  to  prodlli 
which  i  into  the  muffle,  and  the  smoke  allowed 

to  act,  with  the  fun  d,  for  an  hour ;  ot 

is  introduced  by  tubes  into  the  muffle,  say  at   3  (  ban.  per 
hour,  for  «  muffle  of  0-5  cb.m.  content.       J  I  , 

is  complete  in  10  minutes,  and  the  exposure  should  not 
I  30  minutes.     The  same  result  may  be  obtained, 
though  not  so  well,  by  (c).  Combustion  of  sugar  or 
substances  instead  of  those  mentioned  in  (a).     Thi  . 
(6)  has  the  advantage  that  the  process  can 
and  with  silver,  the  tint  can  be  varied  from  white  to  gold 
ag  to  th"  duration  of  the  process.     I  opj 
■!  colour,  but  with  the  addition  of  bismuth 
effect    is   obtained.      Formulas    1    and    \i    mixed 
brilliant    metallic    green.     Ail   the   co 
better  on  a  matt  than  on  a  highly  glazed  surface.— J.  T.  D. 

Pottery  Imports  into  tht    I  i  lining  World 

Dee.  2,  1905. 

bates  in   1904 

al    11,270,241  dols.,  and  the   production   at 
ill  dote    Lfterded 
the     exports,    there    appears     a     net     con 
35,601. 132  dols.,  i  is  70-66 

per  cent,  in   1904,  as   compared    with  70-51 
1903,  72-91  pi  t  cent  in  1902,  71-39  in  1901,  70-75  in  1900 
■     19 

productio  .: 

i  !>02  was  checked 
by  a  fall  from  7:M'l   to  cent.  ;    in  other  words, 

Son  did  not  increase  as  rapidly  a 
tation.  [T.R.i 

English  Pathmt. 

Enameli  Objects;    Much,, 

tired  Ornamentations  on .     1  Turin 

ital;  19,080,  Sept,  21.    i 

On  the  sun  orizontal  drum.  ..i   being 

rotated  at  v  ....   mount    I  a  number  of  rinf^ 


to  which  are  loosely  connected  a  number  of  wires  of  the 
same  length  but  having  differently  shaped  ends.  During 
the  rotation  of  the  drum,  the  centrifugal  force  causes  these 
wires  to  lly  out  from  the  drum,  and  to  dip  into  a  reservoir 
containing  fluid  enamel  at  the  bottom,  which  is  then 
sprinkled  in  the  form  of  a  spray  over  thoenamelled  metallic 
objects  to  be  decorated.  By  pushing  the  metal  objects 
against  the  wires,  whilst  the  enamel  is  still  fluid,  spots  with 
only  very  tine  veinings  in  between  may  be  obtained.  The 
reservoir  at  the  bottom  of  the  drum  may  be  divided  into 
any  number  of  compartments,  corresponding  to  partitions 
on  the  drum,  and  the  object.-  may  thus  be  treated  with 
differently  coloured  enamels  by  the  same  drum. — A.G.L. 

United  States  Patents. 

'  rUe,    Slab,   or  the  lib:.     C.    H.   Thompson.   Stour- 

bridge. Assignor  to  Maw  and  Co.,  Jackficld,  England. 
D.S.  Pat.  805,595,  Nov.  28,  1905. 

The  claims  include  the  improved  tile  produced  by  the 
following  process: — "Keys"  of  Buiciona  or  granular 
material  are  fixed  to  the  back  of  the  tilo  by  applying  to 
it  a  solution  of  a  double  silicofluoride.  which  after  dehy- 
dration is  iusoluble  in  water  ;  on  this  coat  pieces  of 
silicious  material  are  sprinkled  ;  the  whole  is  then  dried, 
and  warmed  without  fusing  the  silicofluoride  and  gradually 
cooled.  For  the  backing  coat  a  solution  in  liquid  sodium 
silicate  of  a  double  fluoride  of  sodium  and  aluminium, 
calcined  dolomite,  sodium  fluoride,  and  kaolin,  is.sag- 
d.  The  adhesion  of  the  coating  to  the  Sulfa  is  said 
to  be  increased  by  the  roughening  of  the  surface  of  the 
slab,  caused  by  the  action  of  the  fluorine  from  the  coating 
when  the  latter  is  heated  to  a  point  below  the  fusiug-point 
of  the  silicofluoride. — W.  C.  H. 

Glasn  Pi'ii  '■'   '  ifatiun  of .     B.  C.  White,  Mos- 

grove.  Pa.     U.S.  Pat.  805,609,  Nov.  28.  1905. 

The  method  described  of  making  glass  plates  consists  m 

forming  two  or  more  glass  sheets,  which  are  deposited  in 
succession,  one  upon  a  supporting  surface  and  the  other 
upon  the  iirr-;  sheet  ;  between  these  a  metallic  web  or 
fabric  may  be  interposed,  and  the  sheets  compressed  by 
means  of  a  roller.  The  claims  also  include  a  machine  for 
carrying  out  this  process,  which  consists  of  a  combination 
of  two  or  more  pairs  of  rolls,  each  pair  being  arranged  to 
form  a  sheet,  with  a  bed  or  platen  to  receive  the  sheet: 
formed.  Either  the  pairs  of  rolls  or  the  bed  are  movable 
relative  to  each  other.  The  pairs  of  rolls  are  arranged 
to  deposit  the  sheets  of  udass  in  succession  on  the  bed,  or 
on  the  previously  formed  sheet  or  sheets.  Means  are  also 
provided  for  interposing  a  metallic  web  or  fabric  between 
suco  .  and  tor  compressing  the  sheets  bv  means 

of  a  roll.— W.  C.  H. 

'.'  Manufacture  of .     B.  C.  White.  Mos- 

grove,  Pa.     U.S.  Pat.  805,610,  Nov.  28,  1905^ 

This  method  of  making  glass  plates  consists  in  forming 
and  laving  a  glass  sheet  upon  a  suitable  surface,  and  then 
r  e:  ing  the  direction  ot  the  distributing  device,  that  is. 
without  disruption,  depositing  a  second  sheet  upon  the 
first,  the  resulting  plate  being  composed  of  a  sheet  doubled 
upon  itself.  Between  the  sheets  a  metallic  web  or  fabric 
may  be  interposed,  and  the  sheet-,  or  tin  sheers  and 
metalli  ■     may   be   compressed   by   a   pressure   roll. 

The  apparatus  described  includes  a  means  of  forming 
glass  sheets.  e.g.,  a  pair  of  rolls,  and  a  support  for  the 
uned.  means  being  provided  for  imparting  a 
backward  and  forward  movement,  either  to  the  arrange- 
ment for  forming  the  sheets  or  to  the  bed,  for  placing 
a  metalli  m  b  or  fabric  on  the  first  sheet  formed,  and  for 
compressing  the  layers. — W.  C.   11. 

CUass    Sheets;    Mam <•■■    ,,,    .     j.    jj.    Lubbers. 

Allegheny,  and  S.  L.  Bodine,  Berwyn,  Assignors  to 
Window  Glass  -Machine  Co.,  Pittsburg,  I  .8,  Pat.  807,298, 
Dec.  12,  1905. 

See  Eng.  Pat.  22,065  of  1901 ;  this  J.,  1905,  29.— T.  E.  B. 


j.iii  is,  ieoe.] 


(i     i\      Bl  iii'i-  ■  •     m  \Ti'i  i  m  •    .  i.ws.   MORI  \r-.   !    'i 
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Fr]  \r. 

nulling  Iron  -.   I!.  I-'.  Wt 

I  i.  Pa)   356  736,  \..     : 

loymoiil  of  .-in  alkaline-earth   phosphate,  in  order  to 
ry  properties  o(  I   and   to 

rrndi  ■ 

phoric  acid  wiili  enamels  containing  alkalis  om- 

pounda  are  baked  in  ordi  r  to  bi  ing  about  1 1 
alkaline-earth  phosphates  during  the  bal  ing,     W.  G  II 


I   air   to   th  ||. 




K.  II.  Han 

Pa.  JOfl  I  UJ,  !■ 

I  10,968  of  1901  :  this  J..  1902,  1079       I 


Kres-i  ii   I' v 


IX.     BUILDING    MATERIALS,   CLAYS, 
MORTARS.    AND   CEMENTS. 

English   I'ut-  rs. 

Improving 

1 

E.     D.     de     Liel 
Wembley  Hill.     Km:.  Pat  16,400,  July  25,  1904. 

i,330of  I905i   this  J.,  1905,  1307.— T.F.B. 


Pali 
ii.    Bohne   and   J.    G.    Herrmann,    Dresden,   Germany. 
Eng.  Pat  9496,  May  5,  i 

A    v.im'ike  of  an   in  instance   with  an 

nic  binding  material  and  a  small  quantity  of  potassium 

bichromate  is  i      bed  into  the  pores  of  the  wood.     The 

rrluous  po«  with  a  dry  cloth  and 

th,-  surface  of  the  wood  treated  as  usual  dis- 

alcohol.     Suitable  compositions  are  : 

For  vrood  with  large  rood,  75  parts  of 

plaster     i   P  re.  brick  dust    clay,  &c.  ;   25  parts  of  animal 

■  .  or  dextrin  :    and  five  pal  -ium 

bichromate.     For  wood  with  fine  pores,  e.g.,  walnut.  80 

parts   ,,i    the    mineral    matter,   20   parts   of   the   binding 

material,  anil   i  of   potassium   bichromate.     By 

adding  brick  dust.  &c,  the  colour  of  the  filling  material  is 

suit,  1  to  thai  of  the  wood. — A.  G.  L. 


Dhttbd  States  Pai  i 

Bricks.    Tiles,  and  other   Articles;    Apparatus   for   Pro- 

dueing    Vitrified   .     R.  .    Pittsburg,    Pa. 

L".S.  Pat  .  805,702,  No\    28,  I 

Molten  sla^  is  fed  into  moulds  carried  by  a   travelling 

endless  chain;    covers  for  the  moulds  are  also  an 

"in  travelling  series,"  each  cover  having  in  its  middle  a 

plunger  for  shaping  the  article  to   l«-  formed,  and 

ot  "greater  gravity  than  the  pressure  to  be  applied  to 

(he  plunger."      Vfter  the  articles  in  the  moulds  h. 

rered  l.y  suitable  conveying  mechanism,  into 
an  annealing  chamber.  Before  passing  into  the  annealing 
chamber,  a  protein,-  coating  may  be  applied  to  the 
articles  t,>  prevent  them  from  being  cooled  too  rapidly. 

I 


Kiln*  for  Burning  Bricks.      \    \  Gery      I 

June  --'7.   I 

tB  kiln  Is  through 

li  the  artii  l< 
from  one  end  to  i    and  pass  .    ly  through 

if  drying,   boating,   burning,  and 
In  starting  i  he  kiln, 

■I  with  ■  rertioal  refra  tory  wall  which  just  fits  the 
channel,  and  has  a  beating  opening  in  it.  The 
middle    porl  the    length    of  'this    the 

burning   zone,    and   is    provided    with   a    sories   of  suit* 
I'lv  ppry    of    the    com- 

bustible body.  The  fore-part  of  the  channel  serves  for 
drying  the  bricks  introduced  ami  is  provided  with  a 
chimney,  by  which  a  current  o;  air  is  maintained  through 
the  channel  in  the  opposite  direction  to  that  in  which  the 
carriages  move.     This  current  is  controlled  -Ties 

of  vertical  d  and  ■  me  behind  the  burning 

can  be  adjusted  to  varying  heights 
re  the  line  of  the  floors  of  the  carriages,  and  when 
depth,  cause  the  air 
the  bottom  ..ml  chimney  is 

provided  further  along  the  drying  /on.'  just  in  front  of  an 
tional  damper,  to  ensure  the  removal  of  the  moisture 

"d    preven     condei n    the    bricks.     The   lateral 

vails  ,,f  i'.i  in  (lie  fore-part  of  the  kiln,  have  d 

longitudinal  grooves,  into  which  the  moisture  escapes 
throuf  i  the  main  channels,  the  deep  grooves 

rolled  by  plugs  at  the  top,  where  thi  itoa 

flue  which  comi eat     with  the  si  chimney. 

The  invention  includes  the  unproved  process  of  burning 

the  kiln  with  unburnt 
bricks  mi  ■  irrent  of  air  to 

the  kiln,  heating  the 
i  if  .nters.  combining  this  with  the  products  of  com- 
bustion before  it  comes  in  contact  with  bricks  which  are 
iced,  in  order  to  heat   these  just  to  incandesce) 
imbustible  is  supplied  to  the  bricks  thus  heated,  and 
bustion   is   maintained   by   the    pi 
current  of  air,  which  is  heated  by  the  burnt  bricks  as  thev 
pass  to  the  rear  en.:  of  the  kiln.      The  bricks  are  burned  In- 
direct contact  with  the  combustible,  and  the  bricks  that 
.ntcr  arc  dried  by  indirect  contact  with  the  combustible. 

— W.  C.  II. 


Agglomer}'  ■  orhs.     V. 

Labour.     Fr.  Pat.  356,901.     Aug.   12,   IH05. 

The  compounded  materia!  described  is  made  by  agglome- 
rating crystalline  or  amorphous  carborundum  with  some 
hind;:  used  in  constructional  work,   su.-h  as  the 

ions    kinds    of    cement,     "fat"    or    hydraulic    lime, 
-..halt.  ftc-  \\    i 


Kiln  ;     ■  . .      D.     Helmick.      Fo  t 

Russell.  Wyo.     U.S.  Pat  805,953,  Nov.  28,  1905. 

By  this  invention  ination  is  claimed  of  one  or 

more   burning  furnaces,    with  on;    or   more   i 

A  spirally-descending  flue 
connects  the  furnaces  with  the  regenerators,  and  con- 
trolling means  are  arranged  between  it  and  the  regenerators. 
On  the  peripheral  surface  of  this  Hue  one  or  more  apertures 
are  arranged,  and  adjacent  to  these  are  dust-collecting 
boxes,  having  slain  ind  exit  openings.      Between 


Hood  Jour 

rnmann.    Fr.  Pat. 
357,083,    Vug.  2\.   1905.     Under  Int.   Conv.,  A 
L904. 

.1  this  J  .  1905,  1064— T.P.B. 
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X.— METALLURGY. 

Iron-Nickel-Man g  ion    Alloys.    H.    C.    H.    Car- 

penter, R.  A.  Badfield,  and  P.  Longmuir.  Seventh 
Report  to  the  Allovs  Research  Committee.  Engineering, 
1905.  70S— 71:?;  "745—750;    779—784. 

TnK  alloys  examined,  contained  the  proportions  of]  '. 

carbon  and  manganese  shown  in  the  following  table  : — 


Mark.     • 

Nickel. 

Carbon. 

Manganese. 

Per  cent. 

Per  cent. 

Per  cent. 

A 

0-47 

0-95 

B 

1-20 

0-48 

0-79 

C 

■J- 15 

0-44 

0-8  1 

D 

4-25 

0-40 

0-82 

E 

4-95 

0-42 

1-03 

F 

6-42 

0-52 

- 



7-95 

0-43 

0-79 

H    

12*22 

0-41 

0-85 

J  

15-98 

0-45 

0-83 

K    

19-91 

0-41 

0-96 

They  were  prepared  with  Swedish  charcoal  iron  of 
special  purity,  this  being  melted  along  with  the  necessary 
ingredients,  nickel  and  Swedish  white  iron.  The  mechanical 
tests  were  carried  out  on  test  pieces  prepared  from  the 
alloys  after  the  latter  had  been  heated  to  800°  C.  This 
temperature  is  well  above  the  critical  ranges  of  the  alloys 
and  was  therefore  selected  as  the  most  suitable  for 
"  normalising  "  the  alloys. 

Mechanical  Tests  of  the  Forged  Alloys. — The  results  of 
the  different  mechanical  tests  show  that  with  increase  of 
nickel  from  ?!  il  up  to  4  per  cent.,  the  effect  on  the  mechanical 
properties  is  gradual.  The  alloys  when  under  elastic  stress 
yield  more  to  the  stress,  but  after  the  apparent  yield 
point  is  passed,  the  maximum  (tensile)  stress  increases. 
In  nearly  all  the  tests,  there  was  a  more  or  less  pronounced 
kink  in  the  curves  between  0  and  4  per  cent,  of  nickel. 
Between  4-25  per  cent,  and  4-95  per  cent,  of  nickel,  there 
is  a  very  sudden  change  in  nearly  all  the  properties  of  the 
alloy3,  as  is  shown  by  a  rapid  increase  of  the  maximum 
stress  (reaching  its  highest  value  in  the  alloy  containing 
6-42  per  cent,  of  nickel),  a  reduction  of  ductility  and  an 
increase  of  brittleness.  Thus,  for  industrial  nickel-iron 
alloys,  there  is  "  a  danger  limit  for  nickel  content "  at 
44;  per  cent.,  when  carbon  and  manganese  are  present  to 
the  extent  of  0-44  and  0-88  per  cent,  respectively.  After 
this  sudden  "  break,"  the  mechanical  properties  again 
change  more  gradually  as  the  percentage  of  nickel  rises, 
until  about  16  per  cent,  is  present ;  the  brittle  zone 
thus  extends  from  about  5  to  15  per  cent,  of  nickel. 
With  still  further  increase,  the  change  in  properties 
is  more  rapid,  and  in  the  reverse  direction  to  the 
preceding  rapid  change.     Fig.  1,  which  shows  the  results 


Fig.  'I.     CCriDiNa   TESTS. 

°xr&c  s\ 


of  the  bending  tests  is  roughly  typical  of  the  other  curves 
representing  the  mechanical  properties  of  the  alloys.  It 
is  pointed  out  that  the  alloy  K,  containing  19-91  per  cent, 
of  nickel  had  the  lowest  yield  point,  and  the  highest  elonga- 
tion and  reduction  of  area  of  all  the  alloys. 

Mechanical  Properties  of  the  Cast  Alloys. — The  results 
obtained  agreed  generally  with  those  given  by  the  forged 
but  the  maximum  tensile  strength  was  shown  by 
the  alloy  containing  7-95  per  cent,  of  nickel.  The  three 
alloys  F,  G,  H,  which  in  the  forged  condition  are  dis- 
tinctly  brittle,  show,  in  the  cast  "normalised"  state, 
elongations  of  6-2,  4-5  and  G-2  per  cent,  respectively. 

Physical  Chemical  and  Metallographical  Properties. — 
The  curves  representing  the  electrical  resistivity  of  the 
alloys  afford  additional  evidence  of  the  sudden  change 
in  the  properties  of  the  alloys  when  the  proportion  of  nickel 
reaches  about  4-25  per  cent.  The  results  of  the  magnetic 
tests  show  how  closely  the  magnetic  permeability  is 
related  to  the  structure  of  the  alloy.     In  Fig.  2,  the  results 


20000 


Ft9  2. 


PERMZABILITIE3. 
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of  the  magnetic  tests  are  given,  together  with  the  structure 
of  the  alloys.  Determinations  were  also  made  of  the 
amount  of  corrosion  of  the  alloys  at  the  ordinary  tem- 
perature in  well-aerated  fresh  water,  in  sea-water,  and  in 
50  per  cent,  sulphuric  acid.  The  te3t-pieces  of  metal 
weighed  70 — 80  grnis.  ;  the  fresh  water  was  renewed 
every  day,  and  the  sea-water  once  a  week.  The  results 
are  shown  in  Fig.  3. 


Fig.3 


CORROSION  TESTS. 


b        #  10  16 

thjckxJU  per  cxrvo. 
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NucJceXs  per  cent. 


The  critical  temperatures  of  the  alloys  on  rising  tem- 
peratures (heating  curves)  and  falling  temperatures 
(cooling  curves)  are  shown  in  the  following  table,  alloys 
Xos.  1  and  9  being  included  for  the  purpose  of  showing  the 
effects  of  carbon  and  manganese  respectively  : — 


I    ll>"6.] 


',1.1.1  K'.\  . 


Hark. 

l« 

\ 
B 
I 
1> 

F 
i; 
H 
J 
K 
Nickel 


'•' 


R  i 


n-iil 

(1-47 


1-20 
2-16 
4-85 

4-;i.'. 

8-42 

7-95 

12-28 

15-98 
1  ','■'.' I 
99-6 


Hi: 

0-48 

0-79 

nil 

ii.4i> 

0-82 

0-42 

1-03 

0-52 

0-4  1 

0-79 

11-41 

0-85 

0-83 

0-41 

0-98 

900-7    i    •       in..:   1389     I 
770  it       i      ,111-    L270     I 

.-     |     H        I 

'     I 

Temperatun  ( 12-29' 

68-1195     i 
i  itiir,-  steads    ■'  '■'  ■    '     (1200' 
661   ■         i       1222-1119°  1 
Temperature  steady  at  816'  C.  (1141* 
1 1  mi  i    i 
Qnickenii  i     I    161     I       1042°  F.) 

644-422'   C.   (1191-791°   F.) 
Quickening  at  SIS    I       156     I 

644    125    1'.  (1191    257     I 
Quiek.-nini:  at   171'  <        140 

- 
Quickenin     at   166    C.  (813°  F.) 

7-     C.  (955-172°  F.l 
Quickening  at  100°  C.  (212'  F.) 

623-1 19    i  .  (1153-300 
Quickening  at  246°  C.  (475°  F.) 
600-1-1'     C.   (1112-372'   F.) 
With  no  marked  quickening 
630-v    I"  C      1 166    >36 
Quickening  at  350°  C.  (662°  F.) 


F.) 

p.,  : 

i 

i 

> 

i 

». 
i 
< 

■ 

> 

< 


Critical  i 


729  76S 

700-721 

634-693 
586-074' 
580-616 


I 
I 


(752  and  1472 

to  [?]  (047°  F.  to  [?]) 


Nothing 
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The  metallography  of  the  alloys  »  is  also  studied  and  a 
series   of    photo-miorographa   is   given.     In    the 
alloy  K.  which  ».i-  the  most  suitable  o  le  for  the  pun 
the  effect  of  mechanical  treatment  on  thi 
studied   more  fully.     In  the  untreated  st.it:-.  this  alloy 
lists  of  large  polyhedra,  but  mechanical  work  of  various 
kinds,  which  stresses  it  beyond  the  elastic  limit,   a  is 
entirely  new  type  of  structure  to  appear.     The  polyhedra 
even  after  prolonged  etching  always  appear  white,  whereas 
the    new    strnetiii.il    element    invariably    appears    dark 
after  etching.      Further,  the  change  of  structure  is  ac 
panieil  by  the  appearance  of  magnetism.     It  was  found 
that  this  new  struoture  induced  by  (o)  forging,  (6)  bending, 
and    (e)    compressing,    which    deformed    tie-    test-bars, 
without    fracturing    them,    can    be    removed,    and    the 
original   structure    regenerated    by   a   short    heat    • 
ment  at  soo  — <n  n  i    i '.      lie-  structural  changes  produced 
by  stresses   which  caused   fracture,  are  not  as  easy   to 
remove,   bnt   by  the  treatment    mentioned,  there  was  an 
appreciable    reversion,    in    parts,    towards    the    original 
polyhedral  structure,  and  it  is  probable  that  the  restora- 
tion would  he  rendered  complete  by  prolonged  heat  treat- 

■  at  about  900*  I'.  These  results  are  not  in  at 
ment  witli  those  of  Guillet,  who  stated  that  a  steel  which 
has  once  been  changed  from  tie-  polyhedral  to  the 
martensitie  condition,  by  whatever  method,  cannot 
regenerated  either  by  annealing  or  quenching.  (See  this 
J.,  1896,906;  1n9n.'i;7o  :  1899,48,278,687;  1900,160; 
1902,  185;  L903,  L46,  213,  300,  422.  869,  911,  999.)— A.  S. 


Iron-Carbon  Alloys  ;    Diagram   of  Equilibrium  of . 

G.  (harpy.     Comptea  rend.,   1905,   141.  '.148—951. 

Tiif.  author  has  examined  the  effects  of  slow  and  rapid 
cooling  on  the  same  alloy.  He  finds  that  if  but 
little  silicon  or  manganese  be  present,  separation  of 
graphite  is  never  observed  unless  the  total  carbon  be  over 
2  per  cent.  An  alloy  with  2-9  per  cent,  of  carbon  showed 
no  graphite  when  poured  into  a  metal  mould,  but  when 
allowed  to  cool  slowly  in  the  crucible,  showed  2-21  per 
cent,  of  graphite  ;  when  slowly  cooled  to  1100°  C.  and  then 
rapidly  cooled  by  plunging  the  crucible  into  water,  the 
graphite  was  0-95  per  cent.  It  seems  that  at  the  beginning 
Uditication.  mixed  crystals  separate,  ami  this  goes  on 
till  a  eutectic  of  mixed  crystals  and  cementite.  or  mixed 
crystals  and  graphite,  is  formed.  This  is  the  condition  of 
alloys  cooled  rapidly  after  complete  solidification  :  but 
if  the  cooling  lie  slow,  the  mixed  crystals  disappear, 
cementite  or  graphite  separating  above  700  ('..  andpearlite 
below  that  temperature.  The  solidification  of  the 
cementite  eutectic  begins  at  1150°  C.  not  1050°  C  that 
of  the  graphite-eutcctie  about  10° — 15°  higher  :  and  one 


or  the  other  is  formed  according  to  the  condition 
cially  the  rate)  of  the  cooling,  but  never  both  succi 

—J.  T.    D. 

Iron  and  Steel  Production   in    1904.       Eng.   and    Mining 

•I..    Dec.    •>      111(1.-, 


The  production  of  both  pig-iron  ami  steel  was  smaller 
in  1904.  that  of  pig-iron  being  2-2  per  cent  less,  and  that 
of  steel  0-4  per  cent,  less  than  in  1903.  The  ratio  of 
steel  to  pig-iron  production  inert  jhtly,  from  0-77 

in  1903  to  0-79  last  year.     The,!  both  in  iron  and 

1  output,  in  1904  was  in  great  part  due  ,\\,,r 

make  in  the  United  States. 

Production  of  the  World — Metric  Tons. 


1903. 


1904. 


United  States 14.756.691 

Germany    8,801,515 

United  Kingdom    5.1 14.C.47 

Austria-Hungary    1.146,000 

Belgium   981,740 

Canada  1st. 514 

France    1,854,620 

Italy   

Russia 2,4] 

Spain    199.642 

Sweden   317.1H7 

All  others    418.000 


746.051 

' 

069.880 

151.105 

S11.94S 
196.C 

415,000 


Total 

4  11       56,15 

Pig-iron  Production  of  the  World — Metric   i 

1903.                   1904. 

United  States   I 

Germany    10,085,634        H'.: 

United  Kingdom    

Austria-Hungarv    1,355,000         1,36 

Belgium   1,299,2   '  I 

Canada  269  274.777 

France   

Italy 

Russia 2.4- 

Spain    

Sweden 

All  others    


Total    47.11   .7    >        I 


There  is  little  change  in  relative  rank  in  the  two  years. 
The  three  chief  producers — tlte   United    ;  rniaiiv 

and  Great  Britain — furnished  77-2  percent,  of  the  world's 
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pig  iron,  and  76-9  per  cent,  of  the  steel  last  year.  The 
united  States  alone  made  36-4  per  cent,  of  the  pig  iron, 
and  38-3  }>er  cent,  of  the  total  steel.  [T.K.] 

Solubility  of  I7i    ThiomdpluUes  and 

oyanaUs.     H.  A.   White.     J.   Chem.    Metall.  and  Min. 
&      of  S.  Africa,  1905,  6.  L09— 111. 
Solutions    of   sodium    thiosulphate,    sodium    sulphide. 
ammonium  thiocyanate,  ferrio  sulphate,  or  ferric  chloride. 
separately,  and  in  I  are  practically  without  action 

on  gold  (a  boiling  solution  of  ferric  chloride  readily  dis- 
solves fold);  but  sodium  thiosulphate  and  ferric  chloride 
together  dissolve  it.  and  the  action  of  ammonium  thio- 
oyanate  and  ferric  chloride  together  is  still  more  marked. 
Other  oxidising  agents  added  to  the  thiocyanate  are  also 
effective,  but  none  more  so  than  ferric  salts.  Experi- 
ments in  which  gold  was  suspended  in  these  liquors  for 
some  days  showed  that  the  action  gradually  slackened. 
no  doubt  from  the  conversion  of  ferric  into  ferrous  salt 
and  the  consequent  lack  of  oxygen.  The  presence  of 
ferric  salts  from  oxidation  of  pyrites,  and  the  formation 
of  thiocj  anates  from  cyanides,  no  doubt  aci  i  >unt  for  the 
ilow  of  gold  from  dumps,  and  the  enrichment  of  the  soil 
m  the  heap,  which  hare  been  frequently  observed. 
By  means  of  a  process  founded  on  this  action  of  thio- 
cyanates.  it  may  be  possible  to  recover  considerable 
quantities  of  gold  from  old  residue  heaps. — J.  T.  I). 

Platinum  ;     Solubility    of    - in    Sulphuric    Acid.     M. 

Delepine.     Comptes  rend..  1905,  141,  1013—1015. 

The  rapidity  with  which  concentrated  .sulphuric  acid 
attacks  platinum  (this  J.,  1905,  1302)  varies  greatly  with 
the  conditions  of  experiment.  When  the  concentrated 
acid  is  boiled  with  platinum  foil  in  a  llask  (338:  C),  it 
turns  distinctly  yellow  in  half  an  hour,  and  the  platinum 
dissolves  at  the  rate  of  about  0-01  grm.  per  sq.  dcm.  per 
hour.  In  a  basin  or  other  open  vessel  the  attack  is  much 
slower,  because  the  temperature  is  kept  down  by  evapora 
tion.  In  mixtures  of  50  grms.  of  sulphuric  acid  with  10 
grms.  and  20  grms.  of  potassium  sulphate,  which  boil 
respectively  at  350°— 355°  and  365°— 370°  C,  the  rates 
of  attack  are  0'04 — 0'05  and  0T2 — 0T3  grin,  per  sq.  dcm. 
per  hour  respectively.  Traces  of  nitric  acid,  up  to  0T 
per  cent.,  added  to  pure  sulphuric  acid,  do  not  sensibly 
affect  the  rate  of  attack,  so  that  the  attack  of  platinum 
by  ordinary  "  commercially  pure  "  sulphuric  acid  is  not 
to  be  attributed  to  the  traces  of  nitric  acid  which  it  may 
contain.  Ammonium  sulphate  exercise,  b  marked  retard- 
ing influence  ;  indeed,  if  to  a  sulphuric  acid  solution  of 
platinum,  ammonium  sulphate  be  added,  and  the  solution 
boiled,  practically  the  whole  of  the  platinum  is  precipitated. 
and  no  more  is  found  in  solution  until  the  whole  of  the 
ammonium  salt  is  destroyed.  Spongy  platinum  is 
dissolved  more  rapidly  by  sulphuric  acid  than  the  compact 
metal,  but  the  difference  is  probably  one  of  surface  only. 
and  not  due  to  any  allotropic  difference.  The  reaction  of 
sulphuric  acid  on  platinum  is  represented  by  the  equation 
4H2S04  +  Pt  =  Pt(S04)„  +  -_>S03  +  4H20;  a  pfatinic  sulphate 
being  formed. — J.  T.  f). 

Copper  Smelting  ;  Cm  of  Mattes  produced  in . 

A.   Gibb  and   It.    ('.    Philp.     Trans.    Amer.    Inst.    Min. 
Eng.,  1905,  Nov.,   1193—1209. 

The  mattes  produced  in  modern  copper-smelting  vary 
in  copper-content  from  20  to  80  per  cent.,  but  mostly 
contain  about  50  per  cent.  The  amounts  of  arsenic, 
antimony.  4c.,  contained  in  them  are  usually  so  small 
that  the-  .i   on  as  impurities  simply,   the 

i     .  uiial   constituents    being   copper,   iron,   and   sulphur. 
In  modern  practice,  where  the  work  is  done  in  a  I 
furnace,    the    furnace    atmosphere    is    oxidising,    anil    no 
reduotion  of  iron  occurs.      ....      a         en  to  the  mattes 
ording  to  their  appearance:  etal,"   with 

35—65  per  cent,  ol  copper,  hard,     ompact,  dull   bi 
colour,  no  visible  metall  a  coppei  :   "  Blue  metal,"  60 

cent.,  bluish  purple,  with    visible   "n  "; 

"  white  metal,"  Til     T» >   pel  irenly  plated 

app  .  ■  use  .'I;  homi  gi  neou  78  I  pe'i  cent.. 
various   names   (<../..    "pimple    metal,"    "close   regule," 

spongy  regule,"   &c.    i to  appeal 

metallic  copper  in  considerable  proportion. 


The  authors  find  that,  after  determining  the  ultimate 
composition  of  a  matte,   its   proximate  constitution  can 
in  most  cases  bo  determined  by  the  reaction   upon  it  of 
solution  of  silver   nitrate,   from   which    metallic    copper 
separates  silver,  cuprous  sulphide,  silver  and  silver  sulphide. 
cuprous    oxide,   silver    and    basic    copper    nitrate,    while 
ferrous  sulphide    is  without  action  upon  it,  and  iron  acts 
so  slowly  that  its  reaction  in  any  short   time  is  negligible. 
Aided    by    this    mode    of    analysis,    they    find    that  : — (1) 
Cuprous  sulphide  is  the  only  compound   of  copper  and 
sulphur  stable  in    the    melted  condition;    it    will  dissolve 
neither  copper  nor  sulphur  ;    (2)  Ferrous  sulphide  is  the 
only  stable  compound  of  iron  and  sulphur;     it   will  take 
up  no  more  sulphur,  but  much  more  iron,  which,  however. 
tonus  on  cooling  a  solid  solution,  and  not  a  compound  ; 
(3)  Iron  will  decompose  cuprous  sulphide,  ami  the  action 
is    reversible,    equilibrium    occurring    when    the    mixture 
contains    about    30    per    cent,    of    ferrous    sulphide  :     (4) 
Ferrous   sulphide    dissolves    large    quantities   of    metallic 
copper,    which     remains    in    solid    solution    on    cooling; 
(5)  Cuprous    and    ferrous    sulphides    are    miscible    in    all 
proportions,      but     the     mixture     of      highest      m.    pt. 
1121°    C,    "  white    metal.''    containing    90    per    cent,    of 
cuprous  sulphide,  appears  to  he  a  compound,  5Cu._,N.  I'YS. 
An  examination  of  mattes  containing  rising  amounts  of 
copper  showed    thai    that    corresponding   to   white    metal 
contained  no  metallic  copper,  but  all  the  others  contained 
it,  the  quantity  increasing  as  the  composition  of  the  matte 
deviated    further    from    that    of    white    metal.     While, 
however,    those    containing   white    metal    and    excess   of 
ferrous  sulphide  contained  the  metallic  copper  in  solution, 
those    containing  ,  white    metal    and    excess    of    cuprous 
sulphide  held  it  mechanically,  for  when  they  were  melted 
in  a  crucible  out  of  contact  with  air.  a  button  of  metallic 
copper  gradually  collected  at  the  bottom,  and  was  found 
on  cooling.     These  mattes  all  contained  small  amounts 
of  cuprous  oxide,  but  none  was  found  in  the  mattes  with 
excess  of  ferrous  sulphide.     These  results  were  continued 
by   the   micrographic   examination   of   the    matt -s.    after 
etching  with  silver  nitrate  or  potassium  cyanide.      Metallic 
copper    seems,    therefore,    to    be    formed    from    cuprous 
sulphide,  but  not  from  white  metal,  and  is  thus  only  pro- 
duced from  a  white  metal  matte  as  the  white  metal  is 
broken  up  by  oxidation  and  separates  cuprous  sulphide. 
The  effect  of  ordinary  impurities  in  mattes  is  to  displace 
sulphur  in  combination  with  iron,  and  thus,  by  lessening 
the  amount  of  ferrous  sulphide  present,  lessen  the  amount 
of  white  metal   that  can  be  formed,  and  hence  facilitate 
the  separation  of  metallic  copper  from  a  matte  of  given 
copper  content.     An  ordinary  impure  matte  containing 
antimony   and   arsenic,    with.    72    per   cent,    of   copper,    is 
made  up  of  14  per  cent,  of  cuprous  sulphide  and  83  pax 
cent,  of  white  metal ;    whilst  a   pure  matte  of  the  same 
copper  content  consists  of   only   2    per   cent,    of   cuprous 
sulphide   and   97   per   cent,    of   white   metal.     Industrial 
practice  bears  out  the  view  that  the  copper  is  more  readily 
separated  from  a  matte  when  it  contains  a  certain  amount 
of  impurities. — J.  T.  D. 

Aluminium  ;   Action  of  Silicon  on  Pure  and  Impure . 

Alumiiinsilicides.     E.  Vigouroux.     Comptes  rend..  1905, 

141.  951—953. 
Pure  silicon  and  aluminium,  whether  fused  together, 
or  whether  the  silicon  be  formed  from  silica  by  the  thermite 
process  in  presence  of  excess  of  aluminium,  refuse  to 
combine,  but  when  they  arc  in  presence  of  a  third  metal. 
double  silicides  of  aluminium  and  the  metal,  or  alumino- 
filicides  of  the  metal,  are  formed.  These  are  definite, 
crystalline  substances,  with  metallic  lustre,  dense,  hard, 
and  brittle  ;  some  are  attacked  by  dilute  acids,  hut  most 
of  them  resist  all  acids,  even  when  concentrated,  save 
hydrofluoric  acid,  and  none  of  them  is  affected  by  solutions 
of  alkali.  They  are  formed  bj  heating  the  three  elements 
together  in  an  atmosphere  of  hydrogen,  or  by  the  thermite 
method  from  mixtures  of  silica  and  metallic  oxide,  using 
excess  of  aluminium,  or  by  acting  with  aluminium  on  a 
mixture  of  the  metal  or  its  oxide  or  sulphide  with  potas- 
sium silicolluoride.  In  view  of  these  facts,  clay  vessels 
should  be  avoided  in  the  preparation  of  metals  which  can 
form  aluminosilicides  (and  practically  all  save  lead,  tin, 
and  antimony  do  form  them).  — J.  T.  D. 
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Manganes*   Deposits  in  Capt  Colony.    Board  of  Trade  J., 
De     21,  1905. 

Bvei  i  of  i  nil  deposits  "l  man  irted 

in   tlio   P&arl  district,  situated  at   about   36  miles   from 
Cape  Town  mi  il»'  mam  rail*  i\  line  i"  the  Orange  I 
Colony  and  the  Tranavaal.     The  ore  obtained 
t,i  be  of  a  quality  as  good  d  in  South 

\:i  ii        ind  »  iy  with  that  obtained  in 

Southern  Russia  ami  Japan.  An  analysis  of  the  ore 
taken  from  the  surface  showed  it  to  contain  71*5  pei 
of  manganese  dioxide,  ami  it  is  consequently  con  idered 
oj  a  suitable  quality  for  export.  The  Government 
analyst  found  66-0  pei  cent,  of  manganese  in  Hie  specimen 
submitted  to  him.  I   I: 

Mineral  in    Cumberland.     Chem.    Trade    .1.. 

Dei     16,   1906. 

A  m  w  discovery  of  wolfram,  also  Scheelite  (tungstate  of 
time)  is  reported  in  tin-  Borrowdalo  district  of  Cumberland, 
["he  magneaian  limestone  deposits  neai    Whiteliaven  are 
to   be   reopened   at   an  early   date.     Greater  activi 
now  being  shown  in  blende  ami  lead  mining  in  Cumber 

than  lor  some  years  past,  and  the  old  lead  mini 
the  Pennine  ranges  in  Westmoreland  an-  being  reopened. 

i.i;. 

Oxygen;     Determination    of    in    Copper. 

1..   Archbutt.     .Will.,   page   »-' 

Silicon  :    Determination   o/   i'«    presence   oj  Silica. 

M.  Philips.     XXIII..  page 42, 

Enoush  Patents. 

or  (Vie  Material  :   Apparatus  for  Ut  Uing 

I .  [Flat  ■' 

means  of  a    Vacuum.]     I".    E.    Elmore,   London.     Eng. 
Pat.  29,282,  Dec.  SI,  1904. 

'I'uf.  apparatus  consists  of  a.  vessel,  the  horizontal  cross- 
on  of  which  diminishes  in  area  from  below  upwards, 

■./..  in  a  vat  with  conical  cover.  This  cover  has  an 
outlet  at  tin-  top  communicating  with  a  chamber,  pre- 
ferably of  L'las-s.  from  which  the  air  is  exhausted,  anil  also 
with  a  pipe  dipping  into  a  vat,  through  which  pipe,  liquid 
and  any  floated  material  escapes  from  the  mam 
At  the  bottom  of  the  main  vat  there  is  a  circumferential 
_  i  with  an  exit  pipe  dipping  into  a  small  vat  ;  through 
this  pipe  liquid  and  unfloatod  material  escape  from  the 
main  vat.  The  material  in  the  latter  is  kept  in  motion 
by  a  rake  or  stirrer  on  the  bottom  of  the  vat  :  two  of  the 
teeth  of  the  stirrer  also  dip  into  the  circumferential 
trough.  From  a  third  smaller  vat  the  ore.  in  the  -u; 
pulp  mixed  with  water,  is  fed  into  the  main  vessel  through 
a  siphon  or  other  pipe  at  such  a  rate  that  some  of  the 
liquid  must  overflow  through  the  opening  at  the  top  of 
this  vessel.  The  latter  may  he  heated,  if  necessary,  by 
a  jacket  or  by  coils  placed  inside.  If  the  electrolytic 
process  described  in  Eng.  Pat.  13.57S  of  1904  (this  J., 
1905,  932)  is  to  be  used,  the  vat  is  made  of  conducting 
material  and  forms  one  electrode,  whilst  the  stirrer, 
which  in  this  ease  is  insulated  from  the  vat.  forms  the 
other.  The  length  of  the  inlet  and  exit  pipes  must  be 
calchuvted  so  as  to  work  with  the  reduced  pressure  in 
the  vat  :    otherwise,  valves.  Ac,  may  be  used. — A.  II.   I .. 

I'.lo.-t  furnaces,  Converters,  or  the  HI-.  .-  Means  for  Treating 

Air    for    Supply   to .      E.    Hcsketh.    London,    and 

P.    V  Willcox.  Sunderland,  Durham.     Eng.  Pat.  3420, 
Feb.    is.    1905. 

For  the  purpose  of  drying  the  hot  air  coming  from   the 

blowing  engines,  the  air  i>  passed  up  a  vertical  cylindrical 

•     1  in  which  it   meets  a   spray  of  cold  water  or  other 

liquid,  which  escapes  at  the  bottom  through  a  trap,  whilst 

the  air   is   made   to   pass   tangentiaDy   through    another 

vessel,  the  drops  of  condensed  moisture  being  deposited 

the   walls   of   this   vessel,    whilst    the   air   leaves    by   a 

central  pipe,  on  its  way  to  the  heater  and  blast-furnace. 

The  lir.-t  cylinder  may  be  fitted  with  baffle-plates, 

and  two,  or  more,  vessels  may  be  used  in  conjunction  so 

as  to  effect  the  cooling  in  stages. — A.  O.  L. 


Iron  ;    Tr  .      II     II    i 

Steelto,,.     (J    8     \  .(,,,„.     |;i. 

K)5  :   i In-. I  .  l'.'".".   393      i 

■iini<nn     or  . 

1.  F.  Co  I 

.Inly  31,  1905.     Under  Int.  Com  .  Sept.  27,  1904 

IH k  aluminium  oi    alloj    is  i  isl    in  ould,   pre 

iously  heated  to 
above  the  fusing  point  ..f  the  aluminium  or  alloy,  and  the 

w  hole  is  then  allowed  to  i I  slow  lually,  whet 

the  metal  i    i  aused  to  St  the  mould  \   • .    I 

Steel ;     Apparatus    tor    Making  F.     K.    Young, 

ton,    Ohio.     I   S     Pat    901,600    Oct     10 

invention  relate-  to  a  converter  for  the  manufacture 
of  malleable   i '    from   molten   iron.     The  con- 

verter consists  ,  longer  in  one  direction  than  in 

the  other,  and  wider  in  the  middle  than  at  the  end-  It 
is  lined  with  refractory  material  such  as  lire-brick,  and 
the  top  is  covered  over  by  fire-brick  .-labs  set  on  edge. 
At  one  end  oi  the  converter  is  s  b  the 

blast-pipe  is  in-:  !   it  tic   opposite  end  is  an  outlet 

opening,    preferably  about   the   sami  the   inlet; 

both  of  the  openings  are  located  at  or  near  the 
the    molten    iron    contained    in    the    converter,    and    the 
■   of  the  converter  i-  only  a   short   distance  above 
this  surface.     The  object  <>l  the  invention  is.it  is  stated. 
to  oxidise  the   molten   metal    slowly,    more    perfectly  and 
without   agitation,   and    to  utilise   the   blast    foi 
the  slag  from  the  surface  of  the  metal;  and  it  is  claimed 
that  in  the  apparatus  described,  all  the  distinctive  I 
of   the    Bessemer,    the    hand-puddling   end    open-hearth 
processes   can    in     combined.     Tic'  method    of    work 
which  has  been  claimed  in  a  separate  patent  (si  e  I  .S.  Pat. 
724,770of  1903;  this  .1..  1903,557), 
the  blast,  which  can  be 

at  will,  tinder  constant  pressure  directly  a  ross  the  entire 
surface  of  the   molten    metal,    whereby  all   slag   or   Si 

I  by  tic  blast  a-  -eon  a-  it  rises;    setting  the 
metal  into  a   rolling  motion   by  the   mechanical  action  of 
the  blast  on  its  surface:    and    "holding  the  air   in  close 
contact  with  the  metal  in  proportion  to  the  prcssm 
the  blast."'— A.  S. 

.■    Manufacture  of .     H.   \V.   Lash,  Assignor  to 

the  Garrett-Cromwell  Engineering  Co.,  Cleveland,  Ohio. 
U.S.  Pai.  805,563,   Nov.  28,   1905. 

5026  of  1903  :    this  .i  .  1904,  325.— T.  F.  P.. 

Steel;    Manufacture  of .     H.   \V.    Lash.    Cleveland. 

Ohio.     O.S.  Pat    806,564,  Nov.  28, 1905. 

See  Eng.  Pat.  8026  of  1903;  tin-  J.,  1904,  :f.    I  - 

'nst. Steel  Ingot*.     Process  of  Perfecting .     R.    \V. 

Hunt.     Chicago.     U.S.     Pats      -no.T-'x     and    805.7->9. 
Nov.  28,   l'.'ti... 

See  Eng.  Pat.  23,821  of  1903  :  this  J.,  1904,  374.— T.  F.  B. 

Iron  ;    Method  of  Producing  .     R.    Baggaley,    Pitts- 

burg.   Pa.     O.S.    Pat.   605,836,    Nov.   28,    1905. 

The  fumes  from  metallurgical  furnaces,  in  which  ores  or 
mattes  containing  iron  and  sulphur  are  treated,  are  pas 
through  a  screen  of  combustible  material,  which  thereby 
becomes  encrusted  with  substances  containing  iron  and 
sulphur.  The  si  reen  is  subsequently  burned  to  sublime 
Iphur,  and  the  iron  is  recovered  from  the  residue. 

—A    - 

Iron  ;    Compound  for  Hardening .     0.  A.  Burns  and 

C  E.  Raab,  Pittsburg,  Pa.      I  060,  Not      ■ 

PHI.",. 

The  compound  contains  sodium  chloride  dum 

ammonium     carbonate     [3),     potassium  carbonate 

("salt  of  tarta:                                im  cyanide  |1).  potassium 

nitrate  (3),  potassium  ferricyanide  (1).  and  potassium 
ferrocyanide  (I   parti— E.  S. 
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jroil        .-  rting  past  Iron  into . 

p.  |.    r.  11-  roult,   La    Praz,  Assignor   to   S 

metal!.   Francaise,  Froges,  Prance.     U.S.   Pat.  807,026, 

-       Fr.  Pat.  328.350  of  1903  ;  this  J.,  L903,  955.  -T.  F.  B. 

Projectiles  :    Manul  I  >r  Armor 

R.   A.    ttadfield,   Sheffield.     U.S.    Pat.   805,460, 
Nov.  28,    ! 
See  Eng.  Pat  7882  of  1904  ;   this  J.,  1905,  291.— T.  F.  15. 

Comer-Nickel  Matte ;   Process  for  Refining .     N.   V. 

Hybinette,  Westfield,  N.J.     U.S.  Pat.  805  555,  Nov.  28, 
pj  191 

The  man-  onvert  the  metals  into  05 

ami  then  leached  with  weak  sulphuric  acid,  which  exti 
principally  Che  residue  is  heated  with  sulphuric 

acid  at  least  to  a  temperature  at  which  hydrous  sulphates 
.lo  not  exi-t.  and  thi  iched  with  weak  sulphuric 

.u.j,l  to  exti  I  lie  residue  is  now  heated  with 

hydrochloric  acid  to  a  temperature  sufficiently  high  for 
partial  decomposition  of  the  anhydrous  chlorides  and 
again  leached  with  weak  acid,  the  heatings  being  repeated, 
if  necessary,  in  order  to  obtain  a  residue  of  nickel  oxide 
suitable  for  refining  by  ordinary  means.— A.  S. 

Copper;     Furnace    for    Refining .     R.     Baggaley, 

Pittsburg,  Pa.      U.S.  Tat.  805,834,  Nov.  -is  1905. 

The  furnace  is  water-jacketed  and  has  a  removable  roof 
or  ripper  portion,  and  a  working-door  at  one  end  through 
which  a  "  refining  instrument  "  ran  be  inserted.  A  hydro- 
carbon gas  is  supplied  through  a  tuyere  opening  below 
the  Burface  level  of  the  .  harge  to  be  refined.  Means  are 
provided  for  heating  the  furnace,  and  for  oscillating  it 
■  tin-  refined  metal.  — A.  S. 

Copper  Ores;    Fl<>  — •     R-    Baggaley,   Pittsburg, 

Pa.     U.S    Pat.  805,835,  Nov.  28,  1905. 

Metallic  iron  "'  in  divided  form"  is  charged,  as  a  flux, 
into  a  copper-smelting  blast-furnace— A.  S. 

Copper-Refining   Furnace.     R.    Baggaley.    Pittsburg,    Pa. 
U.S.    I'at.    806,621,    Dec.    5,    1905. 

The  furnace  i<  constructed  of  thick  metal  walls  com] I 

of  narrow  segments,  with  a  relatively  thin  lining  of  acid 
refractory  material,  and  a  solid  removable  cover  oi  thick 
metal.  Hydrocarbon  gas  is  supplied  below,  and  auxiliary 
heat  above"  the  level  of  the  charge,  and  means  are  provided 
for  tiltinL'  the  furnace  and  for  regulating  the  escap 
hot  gases. — A.  S. 

itr,  1,1,-.   ;      /  .     J.    Nicholas, 

Waterloo.  England.     U.S.  Fat.  805,577,  Nov.  28,  1005. 

See  Fr.  Pat.  34*.so4  of  1904  :   this  J..  1905,  550.— T.  F.  B. 

Ores,    &c.  ;     Apparatus  for  Dissolving    and    Separating 

Htained  in .     C.  H.  Rider.  St.  Louis,  Mo. 

U.S.  Pat.  805,880,  Nov.  28,  1905. 
A  CLOSED  tank  containing  the  ore  is  divided  into  a  scries 
of  compartment     bj    partitions,   jo  that   the  "gas,  fluid 
or  air"  admit'  end  of  the  tank  ma\ 

the  top  of  each  compartment  to  the  bottom  of  the  next. 
and  so  on  to  the  last  compartment.  Outflow  taps  are 
provided  at  the  bottom  of  each  compartment, 

'  pipe  leading  to  a 
an  air-ti^ht  tank,  which  also  receives  the  liquid  from  the 
overflow  of  the  last   compartment 
has   an   air-tight    manhole   at    the   top.    and    an 
door   in   the   side.      Means   are    provided    lor   admit 
olving  and  oxidising 
759,191  and  759,192  of  1904  ;   tin-  J.,  1904 

! 

Converter;    Finishing .     C.   M.   Allen.   Lolo,   Mi 

uortoB    Baggaley,  Pittsburg.     U.s   Pat.  805,896, 

-!■'■■ 

See  Eng.  Pat.  8387  of  1905  ;  this  1  ,  1905,  1 1 13.—  T.  F.  B. 


Zinc    Furnace.       E.   Dor-Delattre.     Budel,     Netherlands. 
U.S.  Pat  806.121,  Dec.  5,  1905. 

The  invention  relates  to  a  zinc  furnace  heated  by  gas. 
and  composed  of  two  furnace-chambers  separated  by  a 
dividing  wall.  The  retorts  are  mounted  in  vertical  rows 
in  the  furnace-chambers,  and  below  each  row  is  a  passage 
through  the  dividing  wall  from  one  furnace  chamber  to 
the  other.  At  intervals  in  the  roofs  of  the  furnace 
chambers  are  narrow  apertures,  provided  with  dampers, 
each  of  which  communicates  with  independent  gas-  and 
air-channels  disposed  above  the  furnace-chambers.  These 
narrow  apertures  serve  as  burners  and  each  one  is  directly 
above  the  top  retort  in  one  of  the  vertical  rows,  so  that 
the  gaseous  currents  passing  through  the  aperture  into 
the  furnace-chamber  are  deflected  in  opposite  directions 
by  the  retort.  These  passages  in  the  roofs  of  the  furnace- 
chambers  are  not  provided  above  each  row  of  retorts, 
but  only  at  int.  rvals,  several  rows  of  retorts  being  arranged 
in  each  of  the  spaces  between  them. —  V  S 

Furnace  ;   Reduction .     F.  W.  Field.  Syracuse,  N.Y. 

U.S.  Pat.  806,127,  Dec.  5,  1905. 


The  furnace  has  two  combustion-chambers  4,  5,  of  sub- 
stantially equal  length,  disposed  one  above  the  other, 
each  chamber  having  an  open  grate-bottom,  6,  7.  A 
bridge-wall  18  rises  from  one  end  of  the  upper  grate,  and 
i  smoke-conduit  21,  rises  from  the  upper  chamber  at  the 
opposite  end.  A  scaled  hopper  16  provided  with  a  revolv- 
ing damper  22  discharges  into  the  upper  chamber,  and  is 
connected  by  a  pipe  30  with  the  smoke-conduit. — A.  S. 

Metals  ;    Pr  »    is  of  Extracting from  their  Sulphides. 

A.    H.    Imbert.   Grand -Montrouge,   France.     U.S.    Pat. 

807,271,  Dec.  12.  1905. 
See  Fr.  Pat.  336,660  of  1903  :  this  J.,  1904,  376.— T.  F.  B. 

French  Patents. 

Cast  Iron;    Process  for  Desulphurising . 

K.  Kratochvil.     Fr.  Pat.  357.183,  Aug.  25,  1905. 

Molten  cast-iron  is  desulphurised  by  treatment  with 
fused  slag,  or  other  basic  silicates  or  substances  having  a 
greater  affinity  for  sulphur  than  iron  has.  The  fused  slag 
from  a  blast-furnace,  or  other  suitable  substance  in  a 
fused  condition,  is  placed  in  a  receptacle,  into  which  the 
molten  cast-iron  is  run.  The  metal  gradually  sinks 
through  the  fused  slag  and  is  more  or  less  desulphurised  ; 
the  amount  of  sulphur  in  the  iron  can,  it  is  stated,  be 
ed  to  0-03  per  cent.  — A.  S. 

Slag  from    Blast -Furnaces  ;     Apparatus  for   Pulverising 

Molten .     H.  Colloseus.     Fr.  Pat.  356,379,  July  25, 

1905.     Under  Int.  Conv.,  July  8,  1905. 

The  apparatus  consists  of  an  annular  drum  or  cylinder, 
with  open  ends,  mounted  on  a  horizontal  shaft,  and  pro- 
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\  i, i... I  on  ita  exterioi 

:  ■■  «  it  bin  i  hi 

partmenta  by  radial  partiti  II  of 

the  ilniin  lii-.  openin  ilinal 

ribs.     In!  ■■•  drum  pn 

oasing,  through  «  in.  h  pa 

ping  opposite  the  end  of  the  drum.     The  molt 
delivered  through  a  *hoo1  directly  from  tb 
on  to  the  outer  surface  of  the  drum,  which  is 
rotati         i         peed.     Aqueous  solutions  are  for 

pipes  and  pel  Eors  ■  the 

compartments  within  the  drum,  whence,  mixed 
drawn  in  throu  asings,  t h< ■ . 

the  openings  in  drum,  and  i 

:il  at ii  ii  of  the  slag.     Ii  is  the  small  pro- 

portii  is  immcdl 

vaporised,  and  thai   the  not   need 

subsequent  drying,     A.  S. 

Fun  Production  of  C 

l;  tuting   I  -    nrin.     Fr.  Pat  356,615, 

Aug  II  .  page  11. 

and  Apparatus  for  the  Mechat 
partition  of  P  — .     F.  Windhansen.     Pi 

357,120,  Aug,  22,  1905. 
The  Gnely-powdi  >  a  currenl  of  air  or 

into  a  hollow  cylinder  or  drum  ro 
liori/.uiiiiil.  in.  lined  or  vertical  axis,  or  into  Irum 

in   whioh  is   rapidly 

rotated.     Tin-  heavy  pari  thrown  aga 

the  inner  wall  of  the  drum,  whilst  the  lighter  particles 
are  carried  away,  entrained  by  the  air.     The  air  cha 
with  the  ore  may  be  passed  through  two  or  mon 
drums  in   -  iting  at   different  the 

centrifugal  force  maj    be  varied  in  other  ways.     Claim 
is  also  made  for  the  introduction  oi  a  liquid  such  as  . 
into  the  drum  or  drums,  to  assist  in  retaining  the  I 
particles  on  the  wall  of  the  latter,  or  it  may  be  introduced 
in  sufficient  quantity  to  continuously  remove  the 
particles.— A.  S. 

XL— ELECTRO-CHEMISTRY    AND 

ELECTRO-METALLURGY. 

[A.)— ELECTRO-CHEMISTRY. 

Nitrogen  ;   Utilisation  of  Atmospheric .     0.  X.  Witt. 

Chem.  Ind.,  1W5.  28,  699—707. 
The  author  reviews  the  processes  which  have  been  dc 
for   the    utilisation    of    atmospheric    nit i  ik's 

method  (this  J.,   1903,  809)  appears  to  have  met   with  a 
certain  amount  of  success,  but  it  depends  upon  the  cheap 
production  of  electrical  power  and  also  of  pun-  nitn 
Vt  the  present  time  the  most  promi 
to  be  that  of  Birkeland  and  Evde  (Fr.  Pat  335,692 oi  1903  ; 
U.S.  Pat  T72.Mii:  nt  1904,  and  Eng.  Pat  3525  i  I 
this  J.,  1904,  193,  1097;    1905,  895;    also  this  J..  L904, 
1096),  which  is  in  operation  at  Notodden,  Norway.     The 
nitrogen  compounds  are  absorbed  in  towers,  and  the  weak 
acid  is  used  over  and  over  again  in  the  towers  until  it 
attains  a  strength  of  50  per  cent.     The  gases,  leaving  the 
absorbing  towers,  are  next  passed  through  milk  of  lime  and 
then  over  dry  lime,  calcium  nitrite  being  chiefly  i 
This    is    treated    with    nitric    acid,    and    the    nita 
evolved  is  oxidised,  the  nitric  acid  foi 

in  the  absorbing- towers.  At  present,  the  whol the  nitric 

acid  is  fixed  as  calcium  nitrate.     (Foi 
calcium  nitrate  as  a  fertiliser,  see  this  J.,  1905,  628,  I 
In  accordance  -with  a  suggestion  by  R.  Messel,  the  normal 
calcium  nitrate  is  converted   by  addition  of  quicklime  or 
calcium  sulphate,  into  basic  nitrate,  n 
eally  non-hygroscopii    p  iwder  of  greats 
The  final  product  may,  hi  iwever,  be  obi 
or  other  nitrates,  or   nitrites.      The  daily  production 
amounts  to  1500 kilos,  of  anhydi 
put  of  0  kilos,  oi  nitric 

be  regularly  maintained.  The  production  will  be  greatly 
incr.  're  water-power  is  brought  itrol. 

The  total  amount  of  water-power  :. .  the  pro- 

duction    of     electrical     energy     is     estimated     at     over 


i  year.      \.  S. 

I 
E.  Muller  and    K. 
Spitzer.     Z.  El  .  1905,  11,917     931. 

\.,.i  in.  In, n 

hydr  in  cells  in  which 

the    anode    nil. I 

diaphragm.     I  n  some  i  elded  to 

the    ano.l  .n    results 

marised  as  follov  Phi 

d  for 
anode.     I  nodes  i  he  potential  is  high,  and 

i he  -  ''in  i  ■ 

only  ti  ii  I.     In  this 

.of  the  cui  i  used 

up  in  effecting  -cue  other  oxidation,  the  i  hich 

has  not  been  discovered.  kel, 

iron  and  cobalt  I  ial  is  lower  and  I  are 

id  nitrite  :    in  1 1 
i    i  i  ■■  i  ned. 

When  a  platinum  anode  is  employed,  and  sal 
nickel,  cobalt  o  Ided   to  the  solution,   the 

resui  milar   to  tho      obi  lined   with 

In  ni"  t i  to  the 

solution,   i ;      i  ixide  of  the  mi  I  ■  ited  upon  the 

ittri- 
buted 
to  the  catalytic  effect  of  such  oxide  I  I  II. 

!'.   P.  To  dwell 
SV.  A.  K.  Christie.     Will.,  page  12. 

NTS. 

ilphide    of 

Cupper .      Comp.      Thermo-Electrique      (8 

II,  nun,  i  -  Eng.  Pat  U,301,May30, 

1905.      Under  lut.  Cone.  May  3,  I  "■ 

invention   relates   to   a   method   of  manufacturing 
bodies  oi  '  ir  thermo-electric  eouj 

in  an  annu  ler  form,  the  sulp  Bret  pul- 

verised,  and  th  aids  for  the  pur; 

of  insuring  a    miform  electrical  i  in  the  bodies. 

1,1,1.1  din  a  mould,  ing  within 

the  latter  i  iter  metal  casings,  which  ai 

ission,     the    annular 
metal  project   beyond  the  body  of  the  sulphide, 

and  thepr  i  rts  are  cut  and  unrolled  so  as  to  form 

the  inllv.  the    metal  re   riveted 

to  form  a  tight  ji 
Metal  rods  or  threads  may 

sulphide  during  the  moulding,  and  the  sulphide   may  be 
mould-  d   in  seel  irated  by  plates  of 

mica. — B.  N. 

Ozoniscrs  and  \  iratus  for   Treating  Gases  Eire. 

tricaUy.     R.  F.  Wood-Smith,  London.     Eng.  Pa- 
March  31,  1905. 
This  invention  i  izonisers  in  which  the  electn 

have    points    or    projections    on    their    surfaces.      The 
dielectrics  arc  provided  on  •  with  cup-shaped  or 

like   d  -''d    opposite    to   the 

proje,  trodes. —  I!.   N 

j ;    Impts.  relating  to  -.     C  X. 

Ruber,  Christiania,  Norway.      I  $98,  Oct  16, 
1905.     Under  Int.  Conv.,  Oct  15,  1904. 

The  apparatus  is  provided  with  id  filtering 

sheets  are  arranged  on  both  sides  of   it.  I  to  be 

electrolysed   entering   continuously    between  the    filtering 
sheets  and  the  diaphragm.  —  B.  X. 

■rodes;    Impts.  in  [for  Electrolytic  Manufacture 

of   Alkali].     M.    Yasuda.     I  pan.      Eng.    Pat. 

Under  Int.  Conv..  Jan.  21,  1905. 

The   principal   object   of  this   invention   is   to    provide   a 
cathi  ing  forthe  same  for  use  in  the  electrolytic 
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product  inn  of  alkali  hydroxide  from  a  solution  of  an 
alkali  chloride.  The  electrode  casing  1  is  divided  bywalls 
2  and  8  b   Form  narrow  passages  3  and  10  extending 

across  the  electrode  casing.     The  portions  6  and  9  are  so 
arranged  as  (<>  place  the  passagi  s  :i  and  lo  in  communica- 
tion belon  a1   I  I.  and  at  the  same  time  widen  the  pa 
:i.     One  member  6  of  tl  lode  is  fixed  to  the  casing  I 

diately  "\er  the  opening  l.  whili  the  other  member 
7  is  disposed  mid",  a;,  between  the  wall  5  and  the  cathode 
member  6.  The  partitions  2  and  8  are  in  contact  above, 
but   thi     i  In  is  in   communication    with  several 

horizontal  transverse  tubes  12.  A  vertical  partition  13 
extends  across  the  c  itl  ode  casing,  and  depends  from  the 
tubes  12  to  qi  i  thi  bottom  of  the  outer  casing.  The 
solution  of  alkali  hydroxide,  produced  by  electrolysis  of 
the  alkali  chloride,  is  carried  upwards  with  the  hydrogen 
bubbles  v.  bich  risi  through  the  passage  3  to  the  suri 
the  liquid.  When  these  hydrogen  bubbles  escape  into 
tho  space  above  the  liquid,  the  heavier  hydroxide  solution 
is  said  to  descend  t.>  the  bottom  ol  the  casing  1.  ulnlr  the 
chloride  solution  is  drawn  through  the  tubes  12 
and  passage  10,  and  again    abmitted  to  electrolysis.     The 

on    13   prevents   the   I tion   of  currents  within 

the  liquid,  so  that  the  hydroxide  solution  may  be  con- 
tinuously drawn  off  through  14,  fresh  alkali  chloride 
solution  entering  through  the  opening  i. — B.  N. 


United  States  Pai  i  s  ra 

Electrolytic    Apparatus.     F.    .).    Briggs,    Everett     Mass 
U.S.  Pat.  802,960,  Oct.  24,  L905. 

The  eleetrolyser  is  intended  chieflyfor  the  decompo  i 

of  salts  of  the  all  ,,'  alkalis 

and   chlorine.     Tin    cell    is    provided    with       dialysers." 
ted  cathode  and  an  a  bi    to    di 
rbon    anode,    being  ,  ■  ndi  d 

"dialysers."     The   dialysers   float  need    in 

eH,   provision   being  made  for   varying  the 
gravity  of  the  solutions.-- 1',.  S.  II. 

Electrode  for    Electroly       ■  \tanufacturi    of 

Bleaching  Liquors.     R.   Kother,  Cum  a  many, 

Vssignor  to  ('.    E.   \V.   Gaddum,    Montford,    England' 
Pat.  806,413,  Dec.  5,  1905. 

See  Eng.  Pat.  7020  of  1905  ;  this  J.,  1905,  1021.— T.  F.  B. 


Electric     Furnaces;      Method    of    Producing    Chemicals 

in .     E.  R.  Taylor,  Penn  Yan,  New  York.      U.S. 

Pats.  805,501  and  805,502,  Nov.  28,  1905.  (See  Eng. 
Pat.  16,550,  July  25,  1902  ;  this  J.,  1902,  353,  1236, 
1283.) 

Self-renewing  electrodes  of  granular  carbon  are  em- 
ployed, the  heat  being  generated  by  the  resistance  which 
the  granular  material  offers  to  the  passage  of  an  electric 
current.  For  example,  carbon  bisulphide  may  be  pro- 
duced in  such  a  furnace  by  feeding  sulphur  and  carbon 
into  the  top  of  the  furnace. — R.  S.  H. 

Electric  Furnace.  J.  S.  Dorian,  Assignor  to  C.  M.  Dorian. 
Niagara  Falls.  X.V.     U.S.  Pat.  805,783,  Nov.  28,  1905. 

The  heating  is  effected  by  the  passage  of  an  electric 
current  through  a  rod  or  other  form  of  resistance  in  the 
furnace  chamber.  At  one  cud  the  rod  is  held  in  the  base 
of  the  furnace  which  serves  to  lead  in  the  current,  the 
other  terminal  being  in  the  form  of  a  movable  tubular 
sleeve.  In  this  way  the  length  of  the  resistance  member 
can  be  varied  and  the  extent  or  degree  of  its  heating 
effect  regulated. — R.  S.  H. 

Furnace  ;    Electric .     It.   W.   Myers,  Fruitvale,  Cal. 

U.S.  Pat.  806,173,  Dec.  5,  1905. 

Within  the  refractory  furnace  shell  a  number  of  resistance 
bars  are  connected  electrically  in  parallel  each  with  its 
adjusting  resistance  outside  the  furnace.  The  resistance 
bars  are  supported  at  the  ends  by  conducting  supports. 
Between  the  resistance  liars  and  the  substance  to  be  heated 
a  number  of  refractory  rods  are  arranged,  which  serve  to 
protect  the  bars  during  insertion  or  withdrawal  of  tho 
substance  to   be  heated. — R.  S.  H. 

Insulating   Electric   Conductor.     T.    Kitsee.    Philadelphia, 
Pa.      U.S.  Pat.  S0(j,348,  Dec.  5,  1905. 

The  insulating  material  is  an  amorphous  cellulose  com- 
pound which  is  used  in  the  form  of  a  strip  or  tape.  Tho 
process  of  in-  dating  consists  in  moistening  one  side  of 
the  strips  with  some  solvent  for  the  cellulose,  moistening 
also  the  wire,  and  then,  by  means  of  rollers,  enclosing  the 
wire  in  the  strips  of  cellulose.  —  R.  S.  H. 

Insulated     Wires;     Process    of    Making    .  G.    H. 

Rupley,     Scli.-uc.iail>.     N.Y.,     Assignor    to  General 

Elc.tric  Co.,  New  York.  U.S.  Pat.  806.574,  Dec.  5, 
1905. 

The  wire  is  coaled  with  a  film  of  saponified  vegetable 
oil  which  has  oeen  freed  from  glycerin  and  which  may 
have  been  mixed  with  one  or  more  metallic  oxides.  The 
coated  wire  is  submitted  to  heat  treatment  in  order  to 
remove  the  more  volatile  constituents,  and  to  harden 
the  coating. — R.  S.  H. 

Insulated  Wire.  ({.  II.  Rupley,  Schenectady,  N.Y., 
Assignor  to  General  Electric  Co.,  New  York.  U.S. 
Pat.  806,575.  Dec.  ,-,,  pi05. 

The  electric  conducting  wire  is  insulated  by  the  process 
described  in  the  preceding  abstract. — R.  S.  H. 

Insulating  l-'i"1:,;,-  Conductors;  Process  of .     G.  H. 

Rupley,  Schenectady,  N.Y.,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  805.576.  Dec.  5, 
1905. 

Successive  layers  of  enamel  having  different  rates  of 
hardening  are  applied  to  the  surface  of  a  conductor  ami 
thus  a  homogeneous  insulation   is  produced. — R.  S.  H. 

Insulating  Electrical  Conductors  ;  Process  of .     G.  H. 

Rnplev,  Schenectady,  X.  Y..  Assignor  to  (Jeneral  Electric 
Co.,  New  York.     U.S.  Pat.  806,677,  Dee.  6,  1905. 

Vegetable  oil  is  subjected  to  alternate  thickenings  by 
heat  and  fluxing*  with  a  suitable  solvent;  a  film  of  the 
final  solution  is  applied  to  the  conductor  and  subsequently 
hardened.  Metallic  oxides  may  be  mixed  with  the  oil 
preparatory  to  its  treatment. — R.  S.  H. 
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Insulating  and  other  1'uri 
SuitabU  for  W .   K    Whitaej     I 

to  General  Electric  IV.  New  fork.     I    - 
Dei 

12,312  of  L903  .  thiaJ  .  1904,  717      T   F   B. 

Mating;  Method  of  \\ .  S.  Moody,  S  liom 

N  ^  ■    Assignor  Electric   Co.,    New    York. 

oondoctora   of   an   olectrical   apparatus   bavin 
enclosing  insulated  by  beating  oil  whne  i 

dry  aii-  through  ii.  and  then  introducing  tbe  oil  into  the 
casing  while  maintaining  a  vacuum  wiiliin  the  apparal 

l:    S.  II 

igen  Compound! ;    Process  of  Forming  — — .      V  M. 
I    '.i.    Alleghany,    Pa.,     Assignor    t"   <•.    Wesl 
Pittsburg.  Pa.  '  D.8.  Pat  801,782,  Oct.  I<>.  I'm.. 

iii k  production  of  hydrocyanic  acid  by  the  action  of  an 
electnc  an-  upon  mixtures  of  methane  and  air  is  claimed. 
In   practice  ammonia  ami  ammonium  cyanide  an-  also 

produ 1. — K.  S.  II. 

Milk  and  other   Liquids;    [Electrical]   I'  .!/>- 

K   ('.  Turner.     I    3 
806,600  and  806,601,  Dec.  5.  1905.     Will.)..  | 

French   Patent-. 

Accumulator   Plata;    Regeneration   of   Negative of 

J    Capacity;     <>r    Prevention    of    Diminution    "/ 
Capacity  o/  wete  II.   bTieseritzky.     Firs!    Addi- 

tion, dated  July  26,  1905,  to  Fr.  Pat.  34C..7"".  0c1    3, 
1904. 

[nstkas  oi  placing  tin-  prepared  wood  between  the 
positive  and  neg  sof  an  accumulator,  as  described 

in  tin-  principal  patent   (this  J..   1905,  243),  it   may  be 
placed  in  the  midst  of  the  acid,  the  form  and  size  ■■ 
pie.  ea  being  appropriate  to  tin  of  the  accumu- 

lator.     The  wood  may  hi-  employed  as  thin  boards,  or  in  a 
disintegrated  state  within  a  perforated  lead  envel 
within  any  other  permeable  material  resisting  tin-  action 
of  the  acid. — B.  X. 

Inca  Manufacture     of    .     A. 

Frankfurter    ami    H.     rvuhlmann.     Fr.    Pat.    :. 
Aug.   17.   1905.     II.,  page  12. 

Wines,    Brandies.    Spirits    and    Liqueurs;     [Electrical] 

■i .    J.  Iff.  L.  Desvignes.     Fr.  Pat. 

350,279,  0  t.  31,  1904     XVII  . 

(&)— r3LECTRO-3£ETALLURGY. 

Gold:   Distillation  of  .  and  of  its  Alloys  with  Copper 

and   with    Tin.     tfete    Method  of  Product/ 

is.     H.     Moissan.     Comptea     rend.,     1905.     141, 
'.'77  -983. 

Gold  can  be  easily  distilled  in  the  electric  furnace,  with  a 
similar  disposition  of  apparatus  to  that  used  by  the 
author  iu  distilling  copper  (this  J..  1905.  131-').  It  boils 
at  a  higher  temperature  than  copper  and  at  a  lower 
temperature  than  lime.  It  condense*  on  the  cold  tube 
in  filiform  masses  and  microscopic  crystals,  which  have 
all  the  characters  of  ordinary  gold  in  tine  division  In 
alloys  of  gold  and  copper,  or  gold  and  tin.  the  copper  or 
tin  distils  before  the  gold.  In  distilling  gold-tin  all 
a  finely  divided  mixture  of  stannic  oxide,  lint",  and  gold 
is  obtained,  having  the  colour  and  properties  of  purple 
of  Cassius.  Similar  deposits  of  varying  tint  can  be 
obtained  by  substituting  for  lime  other  oxides  (silica, 
zirconia.   magnesia,   alumina). — J.  T.  D. 

English  Patent. 

Metals  ;     Process    for    Extracting    from    (Ires    and 

other  Metalliferous  Material  hi/  Electrolytic  Means  and 

Apparatus  therefor.     Ganz  und  Co..  rei  und 

Masehinenfabr..    Act-Gee.,    Ratibor.    Germany.     Ene. 
Pat.  15.055.  July  21,  1905.      Under  Int.  Conv..  Aug.  26, 
1904. 
See  Fr.  Pat.  356.S25  of  1905  ;     following  these.— T.  F.  B. 
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ami  consists  in  ■:.  iking    in  all 

le  in  an  eli  ilution  of  n 

sulphate  and  a  "  wo  i  ided 

into  anod 
phragra.      I 

in  the  i  al  bode  kel,  whilst 

thai    in  the     anodo  compartment   contains  Iniih   ni 
and    copper,    and    the    passage    of   copper    through    the 
diaphragm    is    prevonted 

ulate  from  the  cathode  to  the  anode,  and  by  a 
tainiri  i  compartment. 

anode    solution    is    regenerated.  a    iron,    copper, 

bj    '  -  ion "  on  nickel  dloy 

i|  .it  least  to  the  point  ai  which       I  and 

sulphur  are  practically  eliminated,  and  is  then  returned 
to  the  cathode  compartment.- 

/■  -.     O.    Ruff, 

Berlin,  and   W  P 

806,006,   Nov.  28,    I 
A  rusED  mixture  of  calcium  chloride  with  calcium  fluoride 
or  some  other  calcium  salt  which  will  lower  th 
pomt    l-   .  le.  trolysed.     The    temperature    is    maintained 
above  the  melting-point  of  ■  Icium. — R.  S.  H. 

Fhknch   P 

Electro-M?Ullurgiqne     I'm,   u--.      Fr.    Pat.    356,714, 
\.i-    5,   1905. 
Molten  steel  (soft)  1-  caused  t  i  coo'.,  either  by  radiation 
or  by  addition  of  a  certain  proportion  of  cold  iron,  until 
it  is"  partially  ur  wholly  solidified.     During  this  pro 
the  carbon  in  tho  mis  of  the  metal  that  remain 

liquid   longest    (the    mother-liquor)    is    o  the 

exp  -use  of  the  iron  oxide,  thus  leading  to  escape  of  carbon 
in  combination  with  ■•  1'he  metal  is  then  re- 

melted  without  addition,  and  may  be  cast  in  ingots  without 
ning  poro  i  -       Iron  thus 

by  fusion  with  such  a  metal 
md  is  then  suitable  for  m 
plates  or  castings  for  mechanical  or  electrical  pnrp 
It   is   preferred  to  carry  out  the   process  in  an  efc 
furnace,    in    which    any    earburetting    influence    may    b 
fled  against,  an  I 

ribed  in   Fr.   Pat-.  298,656  ami  305,317  of   1900,  as 
suitable.  — !'   S 

ift  lals  ;    Process  ——■ 

from  Ores  a>ri  otht  r  Metallifi  t  ''""' 

and  Eleeti  -  anz  et  CSe.     Fi 

.     11.    1905.      Tmler  Int.   Conv..    i.ug.  26,    1904 
The     apparatus  -     of     a     vessel     divided     into 

two  portions  by  a  false  bottom  E,  thus  forming 
an  electrolyte-"  chamber  F.  and  a  lixiviating 
chamber  H.      1  he  electrolyte,  of  an  alkali  salt 

or    a    mixture    of   this    with    a    meta  plied 

through  the  tubes  K.  in  connection  with  c, 
Barring  to  connect  the  source  of  current  with  the  anodes 
b.     The   latter,    preferably   of   graphite,    form   a    kin 
grid  through  which  th  nd  immedi.' 

.  a  the  ano'i 
latter  are.  conn-  \  imon 

pipe  bular 

diaphragms  may  traverse  them  uniformly.     The  tul 
diaphragms  d  are  inclined  or  horizontal,  and  constructed 
of   alkali-rciistin;    material,    containing    the    ci 
advantageously  constructed  of  iron  or  nickel.     A  suitable 
of  metal  conn-  "  of 

eurrent  ;',   wbi  b  is  gh  '  tube  i  fixed 

in  the  heai1  The  latter  is  connected  by  a  union  at 

h  with  the  ir   the   alkali ;    an   alkali 

salt  is  passed,  by  means  of  /.  through  the  tubular  dia- 
phragms, and  the  mixture  of  alkali  salt,  alkali  hydroxide, 
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and  hydroj  sed   on  into   '..   a   suitable  arrange- 

ment being  provided  for  the  escape  of  hydrogen  through  s, 
the  sari  an  being  collected  through  q  and  r. 

The  i  I  diaphragm?  passe 

the  openings  '/  in  the  false  bottom  K  into  the  chamber  H. 
which  contains  tin-  mineral  to  be  treated.  The  acid 
radical,  preferably  chlorine,  which  has  been  entrained  in 
the  electrolyte,  combines  with  the  metals  present, and  the 
solution  of  metallic  salts  is  removed  through  the  pipes  /. 
asuitabli  o  ing  provided  in  tin  gas-tight  movable 

cover  X  for  tin-  purpose  of  collecting  the  excess  of  gas 
which  may  escape.  The  openin;  \  ive  to  carry  away 
the   '.  the  residue,  and  to  remove  the  latter  after 

the  metal-  en  extracted.  —  B.  X. 

Metals  ;    i  ■■■  ting ' 

faterials,b 
<i,,>l  Electrolysis.     Soc   Oanz  et   CSe.     First  Addition, 
dated  Aug.  12,  1905,  toFr.  Pat.  356,825,  Aug.  11,  1005. 
Under  Int.  tony..  Aug.  26,   1904 

This  addition  shows  a  method  ting  the  sourci 

irrent  with  ide  » ithin  the  di 

i  See  preceding  abstract.) — B  X. 

raving  M  '  I .     J.  A.  Dejey.     Fr. 

Pai  Id,  1905. 

The   invention  the   electrolytic   engraving  of 

metals,  and  con  isi    in  making  thi     urfa 
exactly  equal  to  that  portion  "I  the  letal 

to  bi  I   which  is  immersed  in   tl      bat!       It  i 

claimed   that   by   tin  cpedient,  the   lines  "t   tin 

engraving  arc  etched  unifi  ml   their  d 

ii    b(    og   V'-'iapcd  cir   I  ;•  than  at 

the  surface  of  the   metal. — A    S 

.!/• ' :  i    ids.  Rods,  .  ■  Prcx 

for    Making .     S.     0.    Cowper-Coles.     Fr.     Pat. 

357,074,    Auj.    19,   1905.     Under    Int.   Conv.,  Oct.   7, 
L904. 

See  Eng.  Pat.  21,508  of  1904  ;  this  J.,  1905,  976.— T.  F.  B. 


Agitating    Sol  lioi       Envployi  -'   /or   the    Electrodeposit 

of    Metal         If    '  .     TV.  Canning  and  Co. 

Fr.   Pat.  357,127,  Am.-.  22,   1905.      Under  Int.  Conv., 
Feb.  1.  1905. 

See  Em.'.  Pat.  2001  ol  1905  ;   tin-  J..  1905,  1116.— T.  F.  B. 

XII.— FATTY    OILS,    FATS,    WAXES, 

AND    SOAP. 

DihaFat.     J.  Li  h.     Analyst.  1905,  30,  394— 395. 

The  fat  examined  wis  extracted  by  the  author  from  the 
decorticated  seeds  of  Irvingia  Barteri  (Hooker)  from  S. 
Xigeria,  the  proportion  present  being  54-3  pvr  cent. 
the  fat  contained  only  3-35  per  cent,  of  free  fatty  acids, 
and  was  thus  comparatively  fresh.  It  had  the  following 
analytical  values  :—  Sp.  gr.  at  40°  C.  (water  at  40°  C.  =  1), 
0-9140;  rn.pt.  in  capillary  tube.  38-9°  C.  ;  solidification 
point,  29-4° — 27-2  C  :  saponification  value.  244  o  ; 
iodine  value.  5-2 ;  Reichert-Wollny  value,  0-42 ;  and 
uusaponitialile  matter,  0-73  per  cent.  The  fatty  acids 
solidified  at  34-s  C.,  and  had  a  mean  molecular  weight 
of  214.  The  iodine  value  is  much  lower  than  that  recorded 
by  Dietcrieh  (30-9  to  31 '3).  and  the  melting  point  higher 
than  that  of  Dick-rich's  sample  <2'J:  C.),  which,  in  the 
author's  opinion,  could  not  have  been  genuine  dika  fat. 
Oudemans  found  the  fat  to  consist  of  laurin  and  mvristin 
without  either  palmitin  ot  olein.  The  author  has  proved 
the  absence  of  steari*  id  and  points  out  that  the  values 
given  above  largely  confirm  Oudemans'  statement. 
although  the  iodine  value  indicates  the  presence  of  a 
small  amount  of  olein. — C.  A.  M. 


English  Patents. 

Ipparatus    for   the    Manujaclui 
Rivoir,    jun.,    Offenbach    on    the    Maine. 
6161.    March  23,    1905. 

This  invention  relates  to  an  apparatus  for  cooling  soap  and 
afterwards  discharging  it  from  the  cooling  vessel.     The 


.     W. 

Eng.    Pat. 


Jan.  15.  1MHI) 
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liquid  soap  is  supplied  from  below  through  the  conduit 
c  (Fig.  2),  which  is  in  connection  with  the  mould  cham 
a    by    connecting    apertures,    closed    by    longitudinally 
displaceable    i  5-1)-     The   latter   bai 

feted  upper  ei  5-1).  entering  these 

apertures,    and    completely    tilling   them    when    thej 
closed,   thus   preventing   the   soap   from   collecting 
-citing  in  them.      The  plates  of  soap,  which  set  in  the 
vertical    separate    cooling    chambers    a,    are    ejected    in 
a  horizon! al  direction  by  means  of  a  displaceable  apparatus 
B,  the  "knock-out*  taring  the  mould  chambers 

and  delivering  the  soap  on  to  a  movable  stand  C.  The 
plate-  ol  s^ap  may  be  divided  simultaneously  with  their 
ejection  by  means  of  cutting  wires,  knives,  or  the  like, 
mounted  on  A  or  ('.  The  "knock-outs"  m  (Fig.  2)  are 
arranged  step-wise,  go  that  the  plates  of  snap  are  attacked 
in  succession  and  not  simultaneously.  'The  ejecting 
apparatus  1!  is  moved  against  the  cooling  apparatus  A  by 
means  of  racks  n,  the  liner  being  fixed  to  A  and  guided 
in  B.  and  engaging  with  winding  gear,  /<.  b,  r,  >.  t.  mounted 
on  B.— B.  X. 

Washing  Powder  C  roxidt  ;    Method 

<>i  Packing  and  St,, ring  — ,  and  Devia  therefor. 
W.  P.  Thompson.  Liverpool.  From  Konigswartcr  and 
Ebell,  Linden,  Germany.  Kng.  Pat.  19,809,  Sept.  30, 
1905. 

As  external,  preferably  cylindrical,  vessel  is  filled  with 
p  powder,  or  a  mixture  of  soap  powder  and  stearic  or 
other  suitable  fatty  acid.  A  second  tube,  arranged  con- 
centrically with  this,  attached  to  its  lid  and  reaching 
almost  to  the  bottom  which  is  fitted  upon  both,  contains 
noil  peroxide,  or  other  "alkali  superoxide."  The 
charging  of  the  two  tubes  is  done  after  the  lid  has  been 
secured  to  the  outer  tube  and  before  the  bottom  is  put  on. 
A  discharging  appliance  may  be  placed  in  the  inner  tube, 
bein_  -  to  the  bottom  by  means  of  a  wire,  lor  the 

P,lr!  ining  the  sodium  peroxide  and  aiding  in  its 

mixture  with  the  soap  powder  when  the  lid  is  withdrawn. 
The  object  is  to  keep  these  compounds,  which  form  the 
two  chief  ingredients  of  a  washing  powder,  apart  from 
each  other,  until  the  powder  is  about  to  be  used,  the 
decomposition  of  the  sodium  peroxide,  which  occurs 
when  it  is  mixed  with  moist  soap  powder,  being  thus 
avoided,  and  the  two  substances  being  mixed  at  the 
moment  when  the  package  containing  them  is  opened. 
-      also  this  J.,  1905,  1011.)— E.  B. 

-     vrcs  pATENTS. 

'"^taiina  Win  Victors.  G.  H.  Ruplev. 

Assignor  to  Gen.  Electric  Co.      1  ..-v,   PatB-  806,574—7 
XI. I.,  pagi  28. 

Insulating;    Method  of .     \\.  s.  Moody.  .Assignor  to 

Gen.   Electric  Co.     U.S.   Pat.   806,696,   Dec.     5>   19°5- 
XII.,  page  29. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;    INDIA-RUBBER,  Etc 

(A.)— PIGMENTS,  PAINTS. 
White  and  Red  Lead. 
The  following  is  an  abstract  of  a  memorandum  issued    ''>' 
the  W  Prade  Section  of  the  Lond\on 

i  rnerce  : — 
It  has  come  to  the  !  n  ij  thi    ^<    tion  thai  us<  '''* 

of  white  and  red  lead,  especially  small  buyers,  ha 

I  in  buying  as      Best,"  "Genuine,"  or  other  t< 
indicating  the  highest  quality,  a  pigmentwhich  on 
has  been  found  to  be  adull  Dn  dc's  lu' 

to  draw  attention  to  t!  tinct  brea0'1 

of  the  Mei  Harks  Act,  1887,  and     '  " 

as  "  Best,"  "  Genuine,"  or  other  similar  term  any  whlte 
or  red  lead  which  ay  adulterant  such  as  barytd  *> 

lime  or  any  other  foreign  added  matter.     The  penal tii*a 
attaching  to  the  use  of  misleading  terms  under  the  Me 


chandise  Marks  Act  are  heavy,  so  that  it  behoves  everyone 
in  the  trade  to  take  due  precautions  against  their  offering, 
or  having  in  their  possession  for  sale,  white  or  red  lead 
which  bears  a  misleading  description  within  the  meaning  of 
the  Act.  In  this  connection  the  White  Lead  Section  of  the 
Chamber  arc  prepared  to  examine  and  report  on,  free  of 
charge,  any  sample  of  white  or  red  lead  bought  as  "  Best," 
"Genuine."  or  other  term  indicating  the  highest 
quality,  if  a  small  sample  of  the  same  is  sent  to  '"  The 
Inspector,"  White  Lead  Corroders'  Trade  Section,  London 
Chamber  of  Commerce,  Oxford  Court.  London,  E.C.  A 
half-pound  sample  will  be  sufficient  for  the  purpose  of 
analysis.  [T.R.] 

English  Patent. 

[Antimony  Oxide]  "  White  Antimony''  Pigment;  Manu- 
facture of .     L.  Biunet.  Brioude,  France.     Eng.  Pat. 

16,490a,  Aug.   14.  1905.     Under  Int.  Conv.,  April  15, 
1905. 

Antimony  oxide  is  mixed  with  a  solution  of  barium  salts 
or  hydroxide,  or  with  a  milk  of  barium  or  calcium  car- 
bonate, these  latter  compounds  being  converted  into  the 
corresponding  sulphites  by  treating  them  with  the 
sulphurous  gases  from  the  roasting  of  antimony  ore. — -C.  S. 

United  States  Patents. 

Calcimine  [Distemper]  Compositions;  Process  for  Pre- 
paring     .     H.     H.     Church,     Bellows    Falls,  Vt., 

Assignor  to  Casein  Co.  of  America,  New  Jersey.  U.S. 
Pat  805,712,  Nov.  28,  1905. 

Soap  is  added  to  a  warm  aqueous  solution  of  glue  and  the 
mixture  dried  in  the  form  of  films.  The  latter  are  then 
powdered  and  mixed  with  a  suitable  proportion  of  a 
pulverised  mineral  or  earthy  base,  such  as  talc  or  whiting, 
or  both.— W.   P.  S. 

Paint  :     Process    of    Treating .     M.    E.    McMaster, 

Monroe  City.  Mo.     U.S.  Pat.  805,984,  Nov.  28,  1905. 

The  process  consists  in  adding  a  solution  of  mercuric 
chloride  to  sweet  milk,  thoroughly  incorporating  and 
heating  the  mixture,  and  stirring  it  into  the  paint. 

— W.  C.  H. 

French  Patents. 

Colour  [Compound]  Resistant  to  Light  and  to  Weather 
Changes.  W.  Hoffmeister,  H.  Hundt,  C.  Eifler,  and 
A.  Winther.     Fr.  Pat.  356,663,  July  27,  1905. 

The  colouring  matter  is  composed  of  an  agglutinant,  such 
as  potassium  silicate,  or,  in  some  cases,  casein  or  the  like, 
mixed  with  finely-powdered  coloured  materials,  such  as 
glass,  porcelain  or  sand,  or  a  suitable  coloured  mineral. 
Surfaces  treated  with  a  paste  thus  prepared  may  be 
washed  with  acids,  chloride  of  lime,  or  alcohol,  to  prevent 
an  efflorescence. — E.  S. 

Paint    with   Resin    Base.     F.    Biittner   Pfanuer   zu   Thai. 

Fr.  Pat.  356,988,  Aug.  19, 1905. 
The   pigment    is   incorporated    with    finely-divided,   soft 
elemi  resin,  the  resulting  mass,  which  keep'-  in  good  con- 
dition for  a  long  time,  being  thinned  down  with  some  more 
or  less  volatile  solvent  for  use. — C.  S. 

(£.)— RESINS,  VARNISHES. 

United  States  Patent. 

Wood ;     Apparatus   for    Fiberising    and    Deriving    other 

Products    from .     A.    W.    Handford,    Evanston, 

Assignor  to  Wood  Distillates  arid  Fibre  Co.,  Chicago. 
U.S.  Pat.  806,253,  Dec.  5.  1905. 

The  apparatus  consists  of  a  device  for  comminuting  the 
wood,  a  digester  for  the  comminuted  wood,  pairs  of  rollers 
enclosed  in  a  suitable  casing,  for  expressing  the  liquid 
from  the  pulp,  and  a  pump  connected  with  the  last  two 
receptacles,  for  leading  the  liquids  containing  the  resinous 
products  of  the  wood  to  an  apparatus  for  working  them 
up.  Endless  conveyors  are  provided  for  conveying  the 
product  at  each  stage  of  the  process  to  the  succeeding 
operation. — T.  F.  B. 
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(0.)— INDIA-RUBBER,  Etc. 

Caoutchouc  j     Existence    <>f    V,  nig ,    in   a 

Oenus  o)  M,  n taper macecs.    J-  Malum.     Oomptea  rond., 
1905,  141,  u.-.s      '.I.V.I 

Most  of  the  known  aperies  of  Tinomiscium  (Miers)  contain 
lactiferous  vessels  in  their  parenchyma,  which  contain  a 
considerable  proportion  of    caoutchouc.     No  menisperm- 

c  .  iiis  plain  has  hitherto  shown  tho  presence  of 
caoutchouc. — J.  T.  1>. 

Caoutchouc  from  the  Bark  of  "  Mascarenhnsi a  longifolia." 
II.  Jumelle.  "  l^c  Caoutchouc  ct  la  (Juttii  Perona,  3 
[8]  ;  through  Gummi-Zeit.,  1905,  20,  '232 — 233. 
The  author  has  mad.-  experiments  on  the  extraction  of 
rabbet  from  the  bark  of  the  Madagascar  rubber  plant 
Mateafmhasia  longi/oliti  by  tho  following  thrco  pro- 
cesses : — 

1.  Deisa  Process  of  Treatment  with  Sulphuric  Acid  (see 
Ens.    1'at.    12,638  of   L899;    this  J.,    1899,  927).— After 

n s  the  rubber  from  acid  and  bark  by  washing  between 
rolls  with  hot  water,  or  grinding  wet  in  a  |)orcclain  mortar, 
washing  and  sifting,  a  yield  of  4-0  per  cent,  on  tho  weight 
of  bark  used  was  obtained. 

2.  Home? a  .If, /W.— Tho  crushed  hark  was  heated  for 
two  hours  at  130°  C.  in  an  autoclave  with  a  15  per  cent, 
solution  of  sodium  carbonate,  ami  tho  product  was 
washed  on  a  sieve.  The  yield  was  again  4-0  per  cent. 
on  the  weight  of  bark  used.  The  rubber  obtained  by  this 
and  the  preceding  process  rapidly  darkens  in  colour. 

3.  Process  of  Arnaud,  7e.ru  <>l  and  Qodefroy-Lebceuf 
(see  this  J..  L900,  256;  also  Eng.  Pat.  9906  of  1900; 
this  J.,  1901,  373). — The  yield  obtained  by  this  process 
was  only  3  por  cent,  on  the  weight  of  bark  used,  but  the 
rubber  was  not  so  dark  coloured  as  that  obtained  by  tho 
other  processes. 

From  Haveornia  ipeciosa  Arnaud  obtains  by  his 
process  5  per  cent.,  from  Landolphia  Heudelolii 5-8  per  cent. 
of  commercial  rubber. 

The  following  table  contains  the  results  of  comparative 
analyses  of  rubber:  (1)  from  the  latex  and  (2)  from  the 
bark  of  .1/  i  <ia  longifolia.  the  former  being  pre- 

pared by  sulphuric  acid  coagulation  : — 


Rubber 
from 
latex. 

Rubber  from  bark. 

Deiss. 

Hamet. 

Arnaud. 

Rubber  soluble  in  ether  . . 
Resins    soluble    in   ether- 
alcohol    

Ash"   

Per  cent. 

5-66 

65-93 

4-27 
28-41 

0-75 

69-38 

Per  cent. 
6-20 

62-70 

1-87 
66-84 

Per  cent. 

3-30 

61-79 

2-92 
69-66 

Pit  cent. 
11-02 

62-00 

2-63 

Rubber  soluble  in  ether,  cal- 
culated on  dry  substance 

63-89 

•  Ash  in  bark=l-31  per  cent. 


-E.   W.  L. 


Caoutchouc :     Studi/    of    Different    KituUJof    .     The 

Relation  between  the  Hydrocarbons  of  Caoutchouc  and 
Gutta-Perclui.  C.  Harries.  Ber.,  1905,  38,  3985— 
39S9. 
The  author  has  extended  his  method  of  determining 
the  chemical  nature  of  Para-caoutchouc  (ozone-met 
Ber..  1904.  37,  2708;  this  J.,  1904,  S30 ;  Ber.,  1905, 
38.  1195:  this  J.,  1905,  448)  to  the  hydrocarbons  from 
gutta-percha,  which  Ramsay  (this  J..  1902.  1367) 
and  Tschirch  (Annalen,  1905,  243,  114)  agree  in  des- 
cribing as  a  white,  crystalline  mass  of  the  composition 
Ci0H1G.  which  is  oxidised  more  readily  by  the  oxygen 
of  the  air  than  caoutchouc.  It  has  already  been  shown 
that  pure  gutta-percha  gives  a  nitrosite  CmHiiN;1 ':■ 
similar  to  that  deriveil  from  caoutchouc  (Ber..  1903,  36, 
1938  ;  this  J.,  1903.  875).  and  it  is  now  found  to  give  a 
quantitative  yield  of  diozonide,  C10Hi6Or,,  on  treatment 
with  czone.  The  ozonide  has  the  same  molecular  weight 
and  yields  on  hydrolysis  the  same  products,  liz..  levulinic 
aldehyde    or     acid     and     levulinic     aldehvde-diperoxide, 


as  tho  caoutchouc  ozonide.     Tho  proportion!  oi  aid 

to  acid  in  the  produi  Is  of  hydrolys  is  are,  00  ' 

in  the  two  cases,  being  1-3  to  '_!■'.!  in  the  ease  of  tho  gutta 

ozonide.  and  '2-3  to  Mi— 1-5  in  the  case  of  the  oaontoh 

derivative.  Tho  author  considers  that  the  ozonide 
molecule  probably  splits  up  in  a  different  Buy  in  each 
case,  and  he  illusl  i  a  by  graphic  lone 

■ iplexity, 

The  reason  for  the  difference  in  the  way  in  which  tho 
two  molecules  break  down  is  probably  to  be  sought  for 
in  a  cis-lrans  isomerism  of  the  two  ozonides,  bavi 
origin   in  a   stereocheiin  rism  of   the   tun 

hydrocarbon  molecules.  -10.  U\  I.. 

United  States  Patent. 

Rubber  ;     Method    of    Dissolving    and    Recovering    . 

G.  A.  L.  (,'lift.  Assignor  to  Robinson  Bros.,  Ltd.,  West 
Bromwich.     U.S.  Pat.  805,903,  Nov.  28,  1905. 

See  Eng.  Pat,  G471  of  1904 ;  this  J.,  1905,  449.— T.  F.  B. 


XIV.— TANNING,    LEATHER,  GLUE,  SIZE. 

Sodium  Sulphide.  ;     Use   of  for    Unhairing    Hides. 

W.  Eituer.  Gerber,  1905,  31,  349—351. 
The  use  of  sodium  sulphide,  although  advocated  35  years 
ago  by  the  author,  has  only  during  the  last  ten  \-ears_ 
been  generally  adopted,  and  is  specially  favoured  by 
tanners  of  heavy  leather.  The  depilation  can  be  done 
either  by  painting  or  by  liming  in  pits.  By  painting  the 
hair  side  with  the  paste  prepared  in  the  following  way,  un- 
hairing can  be  effected  in  four  hours  : — One  part  of  sodium 
sulphide  is  dissolved  in  5  parts  of  hot  water,  and  the 
solution  is  poured  into  milk  of  lime  prepared  by  slaking 
3  parts  of  lime  with  15  parts  of  water.  1-0  per  cent,  of 
sodium  sulphide,  calculated  upon  the  weight  of  the  green 
hide,  should  bo  used.  Pastes  which  will  act  even  more 
quickly  than  this  can  be  prepared  by  dissolving  small 
quantities  of  realgar  in  the  sodium  sulphide  solution  and 
mixing  it  with  milk  of  lime.  By  taking  0-3 — 0-4  per  cent, 
of  sodium  sulphide  ami  mixing  it  in  tho  proportions  of 
1  part  to  10  parts  of  lime  and  ISO  parts  of  water,  a  paste 
can  be  prepared  which  will  remove  tho  hair  from  skins  in 
15  to  20  hours. 

When  liming  in  pits,  0-3 — 0-4  per  cent,  of  sodium  sulphide 
(calculated  upon  the  weight  of  green  hide)  is  used,  together 
with  2  parts  of  limo  for  each  part  of  sulphide,  as  there  is 
no  advantage  gained  by  adding  moro  lime.  The  hides 
can  be  unhaired  after  two  days. 

A  solution  of  sodium  sulphide  containing  3  parts  in 
100  of  water  destroys  hair  very  rapidly,  and  unhairing 
can  be  effected  after  three  to  four  hours.  It  was,  however, 
found  that  by  prolonged  treatment  of  hides  with  this 
solution,  say,  for  24  hours,  brittle  leather  resulted. 
Tho  author  found  that  the  addition  of  a  small  quantity 
of  lime  to  the  sulphide  solution  considerably  increased 
its  unhairing  property :  he,  therefore,  advocates  the 
use  of  an  unhairing  liquor  prepared  as  follows: — 
Thirty  kilos,  of  sodium  sulphide  are  dissolved  in  100 
litres  of  hot  water  and  3 — 6  kilos,  of  slaked  lime  are  added 
and  well  stirred  up  with  the  solution.  A  white  precipitate 
is  formed,  which  settles  quickly  ;  the  clear  liquor  is  drawn 
off  and  diluted  with  water  to' 10  hectolitres.  Tho  liquor 
is  free  from  lime  and  should  be  of  1-021  sp.  gr..  or  3°  B. 
when  dUuted.  The  hidos  are  laid  flat  in  a  pit  cent  lining 
this  liquor  for  one  hour,  and  are  then  "  horsed  "  for  one 
to  one  and  a-half  hours.  The  spent  liquor  is  made  up  to 
3°  B.  and  used  over  again.  The  unhairing  can  be  done 
effectively  by  drumming  in  a  wash-wheel,  or  by  brushing. 
The  remaining  operations  do  not  differ  from  the  oustomary 
ones.  The  suspender  liquor  should  be  slightly  acid,  and 
should  contain  mild  tannins.  This  method  of  liming  being 
moro  costly,  economy  has  to  be  strictly  observed,  although 
the  higher  leather-weight,  which  is  obtained  by  tho  use 
of  this  method,  will  alone  compensate  for  the  increased 
costs. 

Sodium  sulphide,  as  brought  on  to  the  market,  varies 
much  in  strength  ;  the  author's  results  were  obtained 
with  the  dry  crystallised  product. — F.  K.  K. 
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XV.— MANURES,  Etc. 

Soil;    Effect  of  Plant  Growth  and  of    Manures    on    the 

Hon  of  Bases  by  the .      A.  D.  Hall  and  X.  II.  J. 

Miner.  Roy.  Soc  Proc.  B„  1905.  77,  1—32. 
Arable  soils  containing  over  1  per  cent,  of  calcium 
carbonate  normally  lose  in  the  drainage  water  about 
800  to  1000  lb.  of  calcium  carbonate  per  annum.  This 
increased  by  the  use  of  ammoniacal  manures  by 
an  amount  equivalent  to  the  combined  acid  of  the  manure, 
but  is  diminished  when  sodium  nitrate  or  organic  debris 
is  employed.  A  large  portion  of  the  bases  of  the  neutral 
salts,  provided  by  the  soil  for  the  nutrition  of  plants, 
i-  returned  to  the  soil  during  the  growth  of  the  plant. 
The  calcium  oxalate  and  other  organic  calcium  salts 
present  in  plant  residues  are  converted  into  carbonate 
by  bacterial  action  in  the  soil.  This  return  of  base  to 
the  soil  by  plant-growth  and  production  of  calcium 
carbonate  by  decay  are  sufficient  to  maintain  neutral, 
soils  which  are  poor  in  calcium  carbonate,  and  to  replace 
the  bases  which  have  been  consumed  in  nitrification  and 
similar   changes. — T.  F.  B. 

Nitrogen  ,    Utilisation  of  Atmospheric  .     O.  X.  Witt. 

XLL,  page  27. 

German  Patent. 

Xilrogen     Compounds    from     Alkaline-Earth     Carbides; 

Proass  for  tie  Manufacture  of  .     Ges.  fiir  Stick- 

stofidiinger,  G.m.b.H.  Ger.  Pat.  163.320.  Xov.  1. 
1901. 

The  carbide  is  mixed  with  a  chloride  of  an  alkali, 
alkaline-earth  or  other  metal,  and  ignited  in  an  atmos- 
phere of  nitrogen.  For  example,  02  grms.  of  calcium 
carbide  are  mixed  with  18-7  grms.  of  calcium  chloride 
and  heated  to  bright  redness  in  an  atmosphere  of  nitrogen. 
It  is  stated  that  100  grms.  of  a  product  containing  19-3 
per  cent,  of  nitrogen  are  obtained  in  a  short  time. — A.  S. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Scammony    Root ;     Presence    of    Pentoses    and    Methyl- 
pentoses  in  .     P.   Requier.     XXIV.,   page  44. 

"  Redo  "  {Calcium  Hydrosulphite] ;    Employment  of  

in  Sugar  Factories  and  Refineries.  R.  Vasseur.  Bull. 
Assoc.  Chim.  Sucr.  Disk,  1905,  23,  541—545. 

Calcium  hydrosulphite  or  "  redo  "  is  soluble  in  water  to 
the  extent  of  3 — 4  grms.  per  litre,  and  the  solutions  have 
a  neutral  or  slightly  alkaline  reaction.  This  reducing  agent 
is  now  prepared  in  a  technically  pure  state,  and  used  both 
in  sugar  factories  and  refineries,  for  decolorising  juices, 
increasing  the  quotient  of  purity  and  reducing  the  viscosity 
of  the  syrups.  In  sugar  factories  this  compound  can  be 
added  to  the  diffusion  liquors,  to  the  carbonatated  juices, 
to  the  concentrated  syrups,  and  to  the  spun  syrups.  In 
the  last  case,  especially,  the  use  of  it  enables  lar>_rer 
quantities  of  molasses  to  be  returned  to  the  boiling  syrups 
than  is  usually  practicable,  consequently  third-jet  products 
are  dispensed  with  and  a  fully  exhausted  molasses  is  said 
to  be  produced.  In  sugar  refining,  "  redo  "  is  added  to 
the  melted  syrup  after  defecation  by  lime  ;  the  tem- 
perature is  then  raised  to  80°  C.  and  the  syrup  is  filtered. 
The  action  of  the  hydrosulphite  is  represented  by  the 
equation  CaS204  +  Ca*(OH)2  =  2CaS03  +  H2.  The  ca'lcium 
sulphite,  being  nearly  insoluble  at  a  high  temperature, 
is  readily  removed  by  filtering  hot.  In  sugar  factories 
the  quantity  of  the  calcium  hydrosulphite  added  to  the 
juice  after  the  second  earbonatation  may,  it  is  stated,  be 
20  grms.  per  hectolitre. — J.  F.  B. 

Starch  ;      Liquefaction     of .     Mineral     Compounds 

possessing  Properties  similar  to  those  of  the  Liquefying 
Diastase  of  Malt.  J.  Wolff  and  E.  Roux.  Comptes 
rend.,  1905,  141,  1046—1048. 

A  peculiar  modification  of  starch  is  prepared  by  treating 
25  grms.  of  potato  starch  at  the  ordinary  temperature 
with  50  c.c.  of  a  0-1  per  cent,  solution  of  potassium  per- 


manganate containing  10 — 15  per  cent,  of  sulphuric  acid 
or  6 — 7  per  cent,  of  hydrochloric  acid.  After  about  two 
hours  the  liquid  becomes  colourless,  the  starch  is  filtered 
off,  washed  and  dried  at  30°  C.  A  similar  product  is 
obtained  by  the  use  of  bichromate  or  chlorine  instead  of 
permanganate.  The  modified  starch  apparently  retains 
all  its  original  properties  ;  its  5  per  cent,  pastes,  if  made 
with  distilled  water,  are  scarcely  less  viscous  than  those 
of  ordinary  starch,  and  they  arc  capable  of  undergoing 
reversion  and  diastatic  coagulation  in  the  ordinary  way. 
But  if  the  pastes  of  the  modified  starch  be  treated  at  about 
70°  C.  with  traces  of  a  body  possessing  a  basic  reaction, 
e.g.,  with  ammonia,  the  hydroxides  or  carbonates  of  the 
alkalis  or  alkaline-earths,  or  with  secondary  phosphates, 
they  are  immediately  liquefied.  The  same  effect  is  brought 
about  by  the  basic  matters  in  ordinary  water  if  the  latter 
be  employed  for  making  the  paste.  The  liquefying  action 
of  these  bodies  at  the  ordinary  temperature  is  almost  nil  : 
it  increases  rapidly  with  rise  of  temperature  and  reaches 
a  maximum  at  70° — 75°  C.  ;  it  differs  from  the  liquefying 
action  of  malt  by  continuing  at  temperatures  above 
80°  C.  The  liquefied  starch  pastes  gradually  revert  to 
the  gelatinous  state  when  kept  at  the  ordinary  tem- 
perature, but  the  jelly  so  produced  is  readily  soluble  on 
heating  and  gives  limpid  solutions.  The  degree  of  lique- 
faction, the  permanency  of  the  liquefied  solutions,  and 
the  solubility  of  the  amylocellulose  precipitated  after 
saeeharification.  all  depend  on  the  intensity  of  the  original 
oxidising  treatment.— J.  F.  B. 

Starch,  Glycogen  and  Cellulose.     Z.  H.  Skraup  and  others. 
XXIV.,  page  43. 

English  Patents. 

Separating  Solid  Substances  from   Liquids  [Drying  Beet 

Slices];  Apparatus  for  Mechanically .     H.  Hencke. 

Eng.  Pat.  29,358,  Dec.  31,  1904.     I.,  page  7. 

Food  for  Animals  [Peat  and  Molasses]  ;    Manufacture  of 

.     F.    Livingstone.     Eng.    Pat.    27,597,    Dec.    17, 

1904.     XVIIL4.,    page    36. 

Starch  ;    Sieves  for    Washing out   of   Disintegrated 

Materials.     W.   H.   Uhland,    Leipzig-Gohlis,    Germany. 
Eng.   Pat.  425,  Jan.  9,   1905. 

See  Fr.  Pat.  348,992  of  1904  ;  this  J.,  1905,  629.— T.  F.  B 

United  States  Patents. 

Liquids  [Sugar  Solutions]  ;   Apparatus  for  Cooking . 

E.  Shaw,  London.     U.S.  Pat.  806,848,  Dec.  12,  1905. 

See  Eng.  Pat.  4112  of  1904  ;   this  J.,  1905,  245.— T.  F.  B. 

Sugar    from    Celhdose ;     Manufacture    of    .      C.    F. 

Cross,   London.     U.S.   Pat.   807,250,   Dec.   12,   1905. 

See  Eng.  Pat.  8544  of  1904  :   this  J.,  1905,  340.— T.  F.  B. 
XVII.-BREWING,  WINES,  SPIRITS,  &C. 

Seeds;    Germination   of  J.     Effront.     Bull.   Assoc. 

Chim.  Sucr.  Dist.,  1905,  23,  508—522. 

The  following  additional  points  are  incorporated,  in  a  more 
complete  paper,  with  those  already  dealt  with  (see  this  J., 
1905,  1183).  The  author  has  studied  the  operation  of 
malting  from  the  distillery  point  of  view,  i.e.,  the  produc- 
tion of  maximum  diastatic  power.  It  is  difficult,  if  not 
impossible,  to  combine  the  maximum  saccharifying  power 
with  the  maximum  liquefying  power  in  the  same  malt; 
and  the  author  concludes  that  the  liquefying  power  of 
the  malt  is  a  better  measure  of  its  value  in  practice  than 
the  saccharifying  power.  The.  determination  of  saccharify 
ing  power  is  complicated  by  the  influence  of  foreign 
matters  (such  as  salts  and  amino-acids)  in  the  medium,  and 
the  results  are  not  always  a  measure  of  the  true  quantity 
of  diastase  present.  In  order  to  avoid  this  influence,  it 
is  necessary  to  produce  very  profound  saccharifications. 
For  this  purpose,  varying  quantities  of  malt  were 
added  to  equal  quantities  of  boiled  starch  and  allowed 
to  saccharify  at  60°  C    for   one  hour  ;    all  the  tests  were 


J»n.  IB,  UMrt.) 
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ill. mi  fermented   under  equal  conditions,  and  the  yields 
,,t    aloohol    were    determined.     Ii    waa    found    thai    the 
. i ti-uii  1 1  \   of    i   given  mall   necessary  to  produoi 
quantity   of   aloohol    was   s    funotion   01   the    Ii 

i  01  1 he  mill,  and  bore  no  relal  ton  toil 
power.     Tlir  quantity   of  diastase  developed  is  in  d 
relation  t"  the  time  ot  Boor  treatment  and  to  the  develop- 
ment of  the  plumule.     At  15   C,  the  tin f  germination 

should  be  at  least  10  daj  s,  and  the  external  plumule  should 
have  attained  at  least  twice  the  length  of  the  corn,  for  the 
production  oi  the  maximum  quantity  oi  dia  ta  e,  A 
in. ih  wiih  :i  long  plumule  does  not  oontain  a  maximum 
am, Mini  ot  diastase  ii  the  growth  baa  been  forced.  On 
the  other  hand,  a  malt  with  a  short  plumule  has  not  the 
maximum  diastatic  power  even  it  the  floor  treatment 
been  vary  prolonged.  Praotioalh  the  whole  of  the 
diastase,  both  saccharifying  and  liquefying,  remains  in 
tin.  corn  itself;  tin'  migration  of  diastase  into  thi 
ami  plumules  i-  in  it  —J.  1".  B. 

;    Orowtk  of  in  Mineral  Nutrient  Media.     T. 

Chreaszc       I    at      Bakt    I  i.bth.    2],    1904,    13,    144; 

through  '/■■  ges.   Brauw.,   1905,  28.  825—826, 
'1'tiK   author    prepared    nutrient   media    containing  sugar 
and    mineral    salts.       A    precipitate    of    calcium    p 
phate  was  formed,  which  in  some  oases  was  filtered  off, 
and  in  es  was  allowed  to  remain.     The  unfiltered 

solutions   wen  more  favourable  to  the  development    ol 
the  yeast,   especially    when   only   a    few   cells   were  sown. 
Oxygen    is    favourable   to   the   development.     Traces  of 
impurities  in   the  salts  employed,   and  also  the   use  of 
distilled  water,  retard  the  growth  of  the  yeast  ; 
acid   and   strychnine   salts  are  also   unfavourable.     The 
Her  the  amount  of  phosphoric  acid  (or  otherwise   of 
lime  and   magnesia)   in   the   solution,   the   worse   is   the 
development  of  the  yeast.     Different  races  of  yeast  vary 
to    behaviour   in   these   solutions.     The   addition    of 
ium  salts  is  only  favourable   when  these  are  added 
in   the   form   of  the  soluble   phosphate;    ferric  chloride 
has  no  influence  on  the  development  of  the  yeast. — .I.F.B. 

Beer;  Sart       s  isof ;  Symptoms  and  Measures 

tor  Preventing.     11.    Will.   Z.   ges.     Brauw.,    1905,   28. 

MT-820,  833—836. 
Sarcina  sickne-s  attacks  pale  beers  more  frequently  than 
ilark.  but  very  seldom  occurs  in  strongly  hopped  beers  ; 
the  organisms  exist  in  beer,  as  a  rule,  only  in  the  pedio- 
eoeens  form.  Sarcina  sickness  causes  alterations  in  the 
odour  and  flavour  of  the  beer,  which  may  or  may  not 
become  turbid.  In  rarer  cases,  changes  in  the  colour  of 
the  beer  and  ropiness  may  be  oberved.  A  strong  growth 
of  sarcina  in  beer  does  not  always  produce  sickness,  hence 
the  idea  of  varying  decrees  of  virulence  has  arisen.  The 
symptoms  of  the  sickness  nearly  always  make  their 
appearance  only  in  the  later  stages  of  the  process  of  manu- 
facture, t.ij..  in  the  lager  cellar,  the  transport  casks  and 
bottles;  the  sickness  is  frequently  accompanied  by  the 
ration  of  a  gluten  "haze."  In  all  cases,  the 
is  propagated  in  the  brewery  itself,  being  more 
or  less  acclimatised,  are  more  dangerous  than  those 
introduced  from  outside.  The  first  steps  to  be  taken 
in  dealing  with  the  sarcina  sickness  are  to  ensure 
thorough  cleanliness  in  all  the  above  respects.  Next, 
the  predisposition  of  the  beer  may  be  reduced  by  brewing 
only  thoroughly  modified  malt  made  from  barley  no 
rich  in  protein,  by  allowing  a  more  complete  saceharitica- 
tion  of  the  wort,  aerating  thoroughly  and  increasing  the 
proportion  of  hops.  The  wort  should  lie  pitched  at  once 
with  a  sufficient  quantity  of  a  rapidly  multiplying,  highly 
atlenuative  yeast.  The  yeast  should  be  well  washed  and 
as  fresh  as  possible;  it  should  be  developed  with  si 
a- ration,  and  should  be  changed  rather  frequently.  In 
th.e  lager  cellar,  the  beer  should  mature  without  disturb- 
ance or  "  frets."  and  at  as  low  a  temperature  as  possible. 
The  addition  of  a  small  proportion  of  raw  hops  together 
with  strongly  hopped  "  Kriusen."  and  immed]  i 
closing  the  cask,  will  sometimes  cure  sarcina  sickness  it 
not  too  far  advanced.  In  racking,  filtering  and  bottling, 
scrupulous  cleanliness  must  be  exercised  and  all 
of  carbon  dioxide  must  be  prevented  :  attention  should 
be  paid  to  the  condition  of  the  filter  and  filtering  pulp. 

—J.  F.  B. 


Fermi  nting  of    U  oil  <  .,,■■        _.     ///. 

I,.       V on. in.       V      Schmidt       and      \V.       I  i, 

Bakt  [Abth.  2],   1905,  349;    through  Wo  b    I 

1906,  22,  764    i  lee    J  1904,  876   and    180&S 

745) 
Is    working    » it  b    j  ea  I  propt  gating    ap;  oned 

internally,     the     fen  proceeds     more     slowly. 

especially  during   the   budding  I 

obtained  shows  a  i Ii  noture,  and  p 

i  lower  feriiicnt.il  i\  e  power  as  compared  with  yea  '  grown 
in  non-metallic  vessels  under  similar  conditions.  The 
yeast    propagated   in   metallic  vessels  frequently  impai 

i   i  bnormal  bil  ter  metallic  flavour  to  bin    tn    i  fermi  nted 
by  it.     These  peculiarities  generally  thi 

yeast  has  I □  used  two  or  three  Che  tin  coal 

of     thi  lends     to     disappear     -iuiiewli.il      rapidly. 

fermentations  in  presence  of  iro  i  rs  with  a 

or  bhuk  tint;  tin  and  tinned  iron  change  thi  .lour 

of  the  wort  to  yellow  during  sterili   and  produci 

milky  turbidity  during  fermentation;  lea  I  nlki- 

ness,  ami  /in,    in  dirty  green  shad.-  to  the  liquid. 

Further  experiment*   were   made  with  the  simultanei 
presence  of  two  metals,  but  the  result-  were  qo  worse  than 
with  one  metal  ;    t  he  metallic  baved  appi 

mately  like  the  alloys.  Only  glass  appears  to  be  entirely 
without  influence  on  the  ferment  and 

appearance    of    the    beer;    gold    and    silver   cause  a 
decrease   in    the   yeast-crop ;     copper   and    nickel  cause  a 
darkening   of  the  colour,   whilst  the  other  inctals  tend   to 
turn  the  shade   paler.      Iron,   tin.   zinc,    bronze,   lead,  alu- 
minium and  brass  arc  to  be  regarded  as   powerful  yi 
poisons. — J.  F.  B. 

Formaldehyde  as  a  Disinfectant  in  the  Brewery.  H. 
Sehnegg.  Z.  ges.  Brauw..  1 905,  28.  807—810,  and  820— 
824. 

As  the  result  of  a  large  number  of  practical  tests,  the  author 
concludes  that  formaldehyde  is  a  most  efficient  disinf, 
ant  for  general  brewery  use,  and  that  it  gives  satisfaction 
when  applied  to  pipes,  whether  of  metal  or  rubber,  wooden 
vessels,  walls  and  floors.  The  solution  should  contain 
at  least  0-5  per  cent  of  formaldehyde,  at  which  concen- 
tration it  is  cheap,  and  its  odour  is  harmless.  When  applied 
after  a  thorough  mechanical  scouring  with  water,  a  dura- 
tion of  two  hours'  contact  with  a  0'5  per  cent  solution  of 
formaldehyde  is  generally  sufficient,  although  Ion 
contact,  up  to  24  hours,  is  advantageous  when  possible. 
The  action  of  the  formaldehyde  is  so  thorough,  that  a 
disinfection  once  a  week  is  generally  sufficient.  Owing  to 
the  great  capacity  of  formaldehyde  for  inhibiting  growth, 
any  serious  accumulation  of  organisms  is  prevented,  so 
that,  after  a  long  period  of  disinfection  with  formalde- 
hyde, the  pipes  of  the  brewery  become  free  from  organisms. 
Continued  use  of  formaldehyde  produces  no  deterioration 
of  metal,  rubber,  wood  or  tunlacquer.  In  the  case  of 
pipes,  tho  same  solution  of  formaldehyde  may  be  D 
at  least  twice,  whilst  in  other  cases,  it  may  be  used 
several  times  over  without  losing  its  disinfectant  action. 

—J.  F.  B. 

Alcohol  in  France  for  Industrial  Purposes.  D.  Sidersky. 
Bull.   Assoc.   Chim.   Sucr.   Dist.,   1905,  23.   54.3—548. 

The  total  consumption  of  denatured  spirits  in  France  has 
risen  from   374.598   hi.   in   1903  to  423,561    Id.   in    1904, 
in  spite  of  a  considerable  rise  in  price.     Of  this  incre 
27,712    hi.    related    to    spirits    for    heating    and    lighting 
purposes. 

The  consumption  of  spirits  for  dyestuffs,  varnishes, 
&c.  has  varied  between  the  limits  of  about  13,000  and 
19,080  hi.  in  the  last  15  years;  until  the  year  1903,  the 
consumption  of  spirits  for  collodioi  s,  plasl 
artificial  silk  never  rose  be3rond  9750  hi.,  but.  in  I! 
it  suddenly  increased  to  over  J0.<»  n  >  hi.,  falling  to  19.000. 
in  1904  In  1903.  the  quantity  of  spirits  used  for  chemical 
and  pharmaceutical  products  showed  an  incrca-c  of  50 
per  cent,  over  the  previous  year,  rising  to  12,944  hi., 
but  falling  again  to  9041  hi.  in  1904.  The  increase  in 
consumption  for  ethers  and  explosives  has  been  fairly- 
continuous  during  the  last  15  years  ;  the  quantity  used 
for  these  purposes  being  89,917  hi.  in  1904.     The  quantity 
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of  spirit  issued  free  of  duty  for  Yinegar  manufacture  has 
not  varied  greatly  during  15  years;  iu  1904  the  consump- 
tion wa.  53,298  "hi.  — J.T.  B. 

Spirits  and  Brandies  ;     Uniform    Methods  for   Analysis 
of  .     E.    Barbet.     XXIII.,    page   4:;. 

English  Patent. 

Beer  ;   Pasteurising in  Barrets.     C.  Thiel  and  Sohne, 

Lubeck.  Germany,  and  H.  Gronwald,  Berlin.  Eng.  Pat. 
17.419.  Aug.  29,  "1905. 
The  apparatus  consists  of  a  metal  beer  barrel,  which  is 
completely  filled  with  beer,  and  an  expansion  vessel  or 
receiver,  which  is  filled  with  carbon  dioxide.  These  two 
vessels  are  connected  with  each  other,  the  receiver  being 
undermost,  by  means  of  special  valved  pipes  and  con- 
nections, which  permit  a  free  interchange  of  gas  and  liquid 
between  the  two  vessels  whilst  preventing  the  escape  of 
any  gas.  The  combined  apparatus  is  clamped  in  a  frame 
and  is  subjected  to  the  pasteurising  treatment.  After 
cooling,  the  apparatus  is  thoroughly  agitated  to  promote 
the  re-absorption  of  the  carbon  dioxide ;  it  is  then  removed 
from  the  frame  and  placed  with  the  barrel  undermost. 
The  beer  thus  rims  from  the  expansion  vessel,  filling  the 
cask,  and  the  excess  of  gas  collects  in  the  receiver. 

-^T.  F.  B. 

United  States  Patent. 

Malt  Decoctions  ;   Process  for  Producing  Tasteless  Boasted 

.     If.     Wevermann,     Bamberg,     Germany.      U.S. 

Pat.  805,607,  Nov.  28,  1905. 

See  Eng.  Pat.  6796  of  1902  ;  this  J.,  1902,  923.— T.  F.  B. 

Fbench  Patents. 

Still.     Soc.  Nordon  Freres.     Fr.  Pat.  355,691,  June  28, 
1905. 

The  still  body  12  is  constructed  in  one  piece  with  the  upper 
part  of  the  furnace  casing  2,  the  whole  being  supported 
by  the  trunnions  7,  on  the  brackets  8,  fixed  to  the  lower 
part  of  the  furnace  casing  1.  The  upper  part  of  the  still 
13  is  made  of  such  a  shape  that  the  contents  are  completely 
emptied  when  the  still  head  14  is  removed,  and  the  upper 
part  of  the  furnace  2  along  with  the  still  12  is  tilted  on 
the  trunnions  7,  by  the  handle  22.  The  upper  coils  17  oi 
the  condenser  have  an  inclination  towards  the  still  and  the 
level  of  the  cooling  water  in  the  condenser  tank  16  can  be 
adjusted  by  inclining  the  elbow  pipe  20  attached  to  the 
overflow  2i.  If  it  is  desired  to  obtain  strong  spirit,  the 
pipe  20  is  turned  into  the  vertical  position,  and  conse- 
quently the  upper  coils  of  the  condenser  being  cooled, 
most  of  the  aqueous  vapour  is  condensed  there  and  flows 
back  to  the  still  12  through  the  pipe  15,  whilst  the  alcohol 


vapours  pass  on  alone  and  are  condensed  in  the  lower  part 
of  the  coil  18.  If  weaker  spirit  is  wanted,  the  pipe  20  is 
turned  down  and  the  upper  coils  allowed  to  get  warm, 
when  the  water  vapour  passes  on  with  the  alcohol  vapours 
to  the  lower  coils  18,  where  they  are  condensed  together. 

— W.  H.  C. 

Wines,     Brandies,    Spirits    and    Liqueurs;     [Electrical} 

Process  for  Ageing  and  Improving  .      J.    JL   L. 

Desvignes.  Fr.  Pat.  350,279,  Oct.  31,  1904. 
A  continuous  current  of  electricity  is  passed  through 
the  liquid  to  be  treated,  the  positive  electrode  being 
placed  in  the  liquid,  whilst  the  negative  electrode  is 
separated  therefrom  by  a  porous  membrane,  which  permits 
the  passage  of  the  current  whilst  preventing,  as  far  as  pos- 
sible, the  mixture  of  the  liquids  surrounding  the  two 
electrodes. — J.  F.  B. 


XVIIL— FOODS  ;    SANITATION;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(.4.)— FOODS. 

English  Patents. 

Food  for  Animals  [Peat  and  Molasses'] ;    Manufacture  of 

.     F.    Livingstone,    London.     Eng.    Pat.    27,597, 

Dec.  17,  1904. 

To  prevent  fermentation  of  mixtures  of  peat  and  molasses, 
the  patentee  adds  from  0-5  to  1  lb.  of  salicylic  acid  to  every 
ton  of  the  mixturei  Boric  acid  and  other  similar  sub- 
stances may  be  used  instead  of  salicylic  acid.  A  product 
is  also  claimed,  consisting  of  a  mixture  of  peat  with  a 
combination  of  cane  molasses  and  beetroot  molasses,  with 
or  without  the  addition  of  salicylic  acid. — W.  P.  S. 

Milk  Powder  ;  Manufacture  of .     C.  Haccius,  Geneva, 

Switzerland.     Eng.  Pat.  27,718,  Dec.  19,  1904. 

The  milk  is  projected  in  the  form  of  a  fine  spray  on  to  the 
surface  of  a  rotating  drum  heated  to  a  temperature  above 
120°  C.  A  number  of  simple  jets  or  a  single  flat  jet  may  be 
employed.  The  film  of  dry  milk  is  removed  from  the 
drum  by  means  of  a  6craper,  the  drum  being  rotated  at 
such  a  speed  that  the  film  is  removed  within  10  seconds 
after  the  milk  has  been  sprayed  on  to  the  drum.  A 
longitudinal  motion  may  be  imparted  to  the  scraper  to 
increase  its  action  on  the  surface  of  the  drum. — W.  P.  S. 

Milk,  Cream,   Casein  and  their  Derivatives  ;    Desiccation 

and  Preservation  of .    B.  J.  B.  llills,  London.     From 

P.  Bevenot  and  E.  de  Neveu,  Paris.     Eng.  Pat.  29,367, 
Dec.   31,   1904. 

The  milk,  &c,  is  projected  upwards  by  means  of  an 
atomiser  into  a  drying  chamber  through  which  a  current 
of  hot  air  is  passed.  The  drying  chamber  consists  of  a 
cylindrical  vessel,  in  which  is  placed  a  central  heated 
tube  surrounding  the  jet  of  the  atomiser.  The  air  which 
is  blown  through  the  chamber  is  previously  heated  to  a 
temperature  below  100°  C,  but  sufficiently  nigh  to  ensure 
pasteurisation  of  the  milk.  An  opening  is  provided  at 
the  top  of  the  chamber  through  which  the  air  leaves,  a 
plate  or  screen  being  placed  below  this  opening  to  prevent 
the  escape  of  any  milk-spray.  The  dry  milk  falls  in  the 
form  of  a  fine  powder  to  the  bottom  of  the  chamber. 

— W.  P.  S. 
United  States  Patents. 

Flour  ;  Apparatus  for  Bleaching  — — -.  P.  A.  Leperche, 
V.  A.  Salvadori  and  V.  Denis,  Paris.  U.S.  Pat.  805,652, 
Nov.  28,  1905. 

See  Ft.  Pat.  349,198  of  1904  ;  this  J.,  1905,  632.— T.  F.  B. 

Milk  and  other  Liquids ;  [Electrical]  Process  and  Appa- 
ratus for  Sterilising  .     R.   C.   Turner,   Columbus, 

Ohio.     U.S.  Pats.  806,600  and  806,601,  Dec.  5,  1905. 

The  milk  is  caused  to  flow  through  a  series  of  vessels 
arranged  in  steps  one  below  another.  From  the  upper- 
most vessel  the  milk  overflows  from  a  flat  spout  into  the 
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next  lower  one  and  a i.      I  horizontal  electrode  i.  placed 

Ht  tlic  bottom  "i  eaoh  vessel,  the  aleotrodea  in  every  two 
adjacent  vessels  being  connected  with  an  aleotric  circuit 
so  thai  eaoh  pair  in  in  series.    The  ourrent  Bows  from  the 

eleotrode  at  the  bottom  of  a  vessel,  opthn 

of  milk  Bowing  from  the  spout  of  tin-  next  higher  v<  I 
and  leaves  by  the  eleotrode  at  the  bottom  of  the  latter. 

— W.  P.  S. 

Pepsin  Preparation.     J.  Altachul,  Assignor  to    iot, 
f.  Anilinfabr.,  Berlin.     I'.s.  Pat,  806,615,  Dec.  5,  1906. 

Sbb  Fr.  Pat.  355,500  of  1905  ;  this  J.,  1905,  1249.— T.  F.  I). 

French  Patent. 

Threads  and  Sheets  from  the  Protein  Substances  ol  Milk  ; 

Process  of  Making  Textile .     H.  Timpe.     Fr.  Pat. 

356,50$,  July  28,  1905.     V.,  page  16. 

(B.)— SANITATION  ;    WATER  PURIFICATION. 

United  States  Patent. 

Water  Purifier.  P.  Bastian.  Qrevenhroioh,  Germany. 
Assignor  to  Maseliincnfabrik-Grevenbroich,  Germauv. 
P.8.  I'at.  806,234,  Deo.  ."..  1905. 

The  water  to  be  purified  is  received  in  a  circular  vessel, 
which  is  surrounded  by  a  second  vessel,  the  upper  i 
of  the  circular  partition  common  to  both  vessels  l» 
horizontal.  The  second  vessel  is  divided  by  means  of  a  , 
movable  radial  partition  into  two  chambers,  one  of  which 
chambers  discharges  into  a  tank  containing  a  supply  of 
precipitant  and  the  other  into  a  heater.  A  constant 
atage  of  the  water  issuing  from  the  beater  is  scpa- 
rated  and  made  to  operate  a  tipping  arrangement  con- 
sisting of  two  buckets,  which  in  their  turn  work  a  dipping 
vessel  fitted  in  a  lye  tank.  Means  are  provided  for 
re-uniting  all  the  separate  portions  of  water,  &c,  and  con- 
ducting  them  to  a  precipitating  tank.  The  latter  consists 
of  a  vertical  cylinder  surrounded  by  a  series  of  conical 
guide-plates  and  enclosed  by  an  outer  wall,  a  valve  at  the 
bottom  allowing  the  deposited  solids  to  be  removed. 

— W.  P.  s. 
French  Patents. 

Waters   Process  for  the  Purification  of .     L.  Maiche. 

Fr.  Pat.  360,264,  Oct.  26,  1904.  fpt» 

The  water  is  passed  through  a  vessel  or  filter  filled  with 
powdered  sulphur,  preferably  flowers  of  sulphur.  Any 
convenient  form  of  vessel  may  be  employed,  and  it  is 
claimed  that  the  sulphur  destroys  all  bacterial  life. 

— W.  P.  S. 

Water  and  other  Liquids  ;    Process  and  Apparatus  for 

Destroying  the  Pathogenic  Organisms  in  .     P.   G. 

Griffith.     Fr.  Pat.  356,946,  Aug.  16,  1905.     Under  Int. 
Conv.,  Aug.  IS.  1904. 

See  Eng.  Pat.  17,984  of  1904  ;  this  J.,  1905,  811.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    Etc 

Celluloid   Goods  :    Liability  of ,   to  fire.     J.    Bronn. 

Z.  angew.  Chem.,  1905,  IS.  1976—1977. 

The  author  gives  an  account  of  researches  made  by  F. 
Gervais  in  the  laboratory  of  the  .Ministry  of  Finance  in  St. 
Petersburg.  Gervais'  conclusions  are  as  follows : — 1. 
Celluloid  wares,  remaining  in  contact  with  a  source  of 
heat  at  100°  (.'..  decompose  spontaneously.  2.  This 
decomposition  is  accompanied  by  evolution  of  heat,  which 
may  raise  the  temperature  much  above  that  of  the 
original  source  of  heat,  but  will  not  cause  ignition  of 
the  goods.  3.  The  temperature  may.  however,  rise  high 
enough  to  cause  the  packing-pa)H-r  to  smoulder,  and.  in 
presence  of  air.  to  take  fire"  4.  Celluloid  goods  inflame 
only  when  brought  into  contact  with  a  vigorously  burning 
body.  Smouldering  wood,  or  a  red  hot  wire  or  glass  rod, 
will  not  inflame  them. 


In  the  oourse  of  'lie  reaearoh,  the  ignj  perature 

of   various   celluloid  mined   at   from 

355°  to  I  .7    C— J.  T.  D. 

Wood  I'ii'/i  Production  of  Norway.      Bd.  of   Trade   J., 

Deo.  21,  1906. 
According   to   the  statistical   report   of   the   Norwi 
Pulp-makei       \    oi  iation,  the  i 

pulp  for    1905  m  'II   one.     The  calculated 

t  .i.il  production  is  about  10,000  tons  1,  is  thin  in  1904, 
and    60.000    tons    less    than     in     15)112.      Tins     deerca-o 

is  duo  to  the  fact  that  several  pulp  mill    h a-. m 

to  the  production  of  paper.      A  further  dcerca-' 

2i). oot)  tons  may  be  anticipated  for  the  year  1906.     The 

market  is  consequently  very  firm.  [T.R.] 

Starch,  Glycogen  and  Cellulose.     '/..  EL  Skraup  and  others. 
XXTV.,  page  43. 

F.noush  Patent. 

Paper;     Apparatus    [Heating- Engine]   for    Treatment   of 

Fibrous    Materials   for   Manufacture  of   .     D.    N. 

Bertram  and  S.  .Milne,  Edinburgh.  Eng.  Pat.  1727. 
Jan.  28,  1905. 

The  apparatus  consists  of  two  vertii  al  chambers  on  h 

one  constituting  an  uptake,  and  the  other  a  down-take 
duct    for    the    pulp.      Between    these    two   ducts,   al 
upper  end.  the  beater-roll  and  bed-plate  are  supported, 
whilst  at   the   bottom  end  is   placed   a  circulating  di 
which   is   also    provided    with   toothed    or   cutting   edfj 
which  chop  up  any  large  pieces  of  material  which  would 
tend  to  cli  vice.     The  two  vertical  ducts  aro  so 

strengthened  as  to  carry  the  beating  portion  of  the  engine 
without  further  support,  but  the  internal  diameter  ol 
up-take  duct  is  made  considerably  smaller  than  that  of 
the  down-take  duct,  whilst  the  interior  of  both  duets 
may  bo  suitably  shaped  and  tapered  so  as  to  offer  the 
minimum  resistance  to  circulation. — J.  F.  B. 

United  States  Patents. 

Paper  Yarn  ;    Process  for  Improving .     M.  Hcilkcn. 

Barmen-Kiltetshausen,  Assignor  to  F.  G.  von  Donnors- 
marck.  Neudeck,  Germany.  U.S.  Pat.  805.553,  Nov.  28, 
1905. 

See  Ft.  Pat.  353,997  of  1905  ;  this  J.,  1905,  1081.— T.F.B. 

Insulating    Electric    Conductor.     I.     Kitsee.     U.S.     Pat. 
806,348,  Dee.  5,   1905.      XT.4.,  page  28. 

Silk  ;   Process  of  Bleaching  Artificial .     C.  A.  Ernst, 

Assignor  to  S.  W.   P.-ttit.     U.S.  Pat.  805,456,  Nov.  J- 
1905.     V.,  page  15. 

French  Patents. 

Paste-board;    Process  and   Apparatus  for   Manufaci 
of  .     R.  Kron.     Fr.  Pat.  356,898,  Aug.  12,  1905. 

A  compound  paste-board  having  one  or  both  of  its  surfaces 
coated  with  an  "  art  "  or  chromo  composition  is  prepared 
by  making  two  webs  of  paper  on  two  independent  machines 
placed  end  to  end.  so  as  to  deliver  their  products  at  a 
common  point.  These  webs  of  paper  are  partly  dried 
before  they  arrive  at  the  meeting  point  and  the  exterior 
surface  of  one  or  both  of  them  is  coated  with  the  compo- 
sition required.  When  the  two  et  each  other,  a 
cementing  agent  is  applied,  and  the  two  webs  are  then 
pressed  together  and  dried  on  a  third  set  of  drying 
cylinders. — J.  F.  B. 

Silk;     Process    of    Making    Artificial    .     G.    Dieth 

Fr.  Pat.  350.323,  July  21,  1905.     V.,  page  16. 

German  Patents. 

Wood  for  Paper  Manufacture  ;    Process  of  Treating  — — -. 

E.  Bergerhorf.     Ger.  Pat.  163,070,  June  2,  1904. 
CoiiirrxrTED  wood  is  treated  with  water  alone  to  prepare 
wood  pulp  for  paper  manufacture.     The  wood  is  moistened 
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with  water  and  steam  is  introduced,  at  a  pressure  of  five 
atmospheres,  for  six  to  eight  hours.  It  is  stated  that 
the  temperature  rises  to  about  12.V  C.  The  pulp  thus 
[tell  to  be  suited  to  paper  making  without 
further  treatment  of  any  kind. — T.  F.  B. 

Cellulose    Products    5  Ammonia;     Process    oj 

Preparing .     J.    P.    Bemberg,    A.-G.     Ger.    Pat. 

162,81  -  29,  1900. 
It  is  claimed  that  a  "  copper  hydroxide  cellulose," 
dily  soluble  in  ammonia,  is  obtained  by  the  action 
of  alkalis  on  a  mixture  of  cellulose  and  copper,  or 
the  mixture  may  be  treated  with  a  solution  of  copper 
sulphate,  and  an  alkali  chloride,  or  with  ammonia  and 
atmospheric  oxygen.  For  example,  a  mixture  of  cotton 
and  copper  is  wetted  with  water  (100 — 150  per  cent,  of 
the  weight  of  the  cotton),  and  ammonia  is  either  added  as 
a  solution,  or  the  gas  is  passed  over  the  mixture.  The 
resulting  blue  mixture  is  said  {.to  be  readily  soluble  in 
ammonia,  giving  highly  concentrated  cuprocellnlose 
solutions.— T.  F.  B. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,    AND    EXTRACTS. 

Sparteine.     Hydroxides  oj  Methyl-,    Dimethyl-   and   Tri- 

methylsparteinium.     C.     Moureu    and    A.    Valeur.     J. 

Pharni.  Chim..  1905,  22.  5-29—531. 
The  action  of  methyl  iodide  on  sparteine  has  been  studied 
"with  a  view  of  elucidating  the  problem  as  to  the  mole- 
cular structure  of  the  base.  It  was  thought  that  the 
iodide  would  act,  at  least  chiefly,  on  the  nitrogen  atom 
to  which  it  is  originally  fixed  as  sparteine  iodomethylate, 
and  thus  obviate  the  difficulty  which  arises  from  the 
presence  of  two  nitrogen  atoms  in  the  molecule  C16H26X'2. 

Mi  thyl-sparteine.  Methyl-sparteinium  Hydroxide. — The 
n-iodomethylate  of  sparteine  was  converted  by  means  of 
silver  hydroxide  into  methyl-sparteinium  hydroxide.  On 
heating  this  to  175  < '..  in  vacuo,  it  is  decomposed  into  a 
mixture  of  isomerides  of  the  formula  C15H25X2.CH3.  separ- 
able by  fractional  distillation  in  vacuo  into  fractions 
boiling  between  171° and  17-V  C.  under  11-5  mm.,  and  with 
rotations  between  [a]v= — 19°  67'  and  — 10°  in  absolute 
alcohol. 

Dimethyl  sparteine.  Dimethyl- sparteinium  Hydroxide. — 
<  in  leaving  equal  weights  of  methyl  iodide  and  methyl 
sparteine  in  contact,  at  the  normal  temperature,  for 
several  days,  and  then  heating  on  the  water-bath  for 
ral  hours,  a  reddish  translucent  mass  was  obtained. 
When  this  was  dissolved  in  tepid  water  and  treated 
with  silver  hydroxide,  dimethylsparteinium  hydroxide 
separated.  This,  when  heated  to  175:  C.  Ml  raaio,  gave 
dimethylsparteine  C15H24X2.(CH3)2. 

Trimethylsparteinium  Hydroxvh  ,  hemisparteine. — 
Dimethyl-sparteine  was  converted  into  iodomethylate, 
then  into  trimethylsparteinium  hydroxide.  This  gave 
off  trimethylamine  even  on  distillation  at  ordinary 
pressure ;  on  completing  the  distillation,  the  residue 
heated  to  200  —210  ('..  when  abundance  of  trimethyl- 
amine was  given  off.  At  the  same  time  an  oily  body, 
b.pt.  135 — 153°  C.  under  13  mm.  was  obtained  which 
responds  to  the  formula  C15H23X  and  is,  therefore,  hemi- 
sparteine. 

Mcthylsparteine,   dimethylsparteine  and  hemisparteine 

are   all   unsaturated    tertiary    bases,    which   energetically 

reduce  permanganate  in  acid  solution.     They  are  evidently 

finite  bodji  -.  hut  mixtures  of  isomeridcs,  the  products 

uecessive  dehydration.     These  results  obtained  with 

sparteine  are  similar  to  those  of  K.  Willstaetter  and  E. 

I  ""ii.  ,i<    [Ber.,    L902,   35.    1910;    this   J..    1902,   871) 

lined    with    lupinine    C,0HlgON,    and    point    to  an 

analogous  constitution  of  the   two   bases,   which,   more- 

>.  are  found  in  the  same  plant  ;    since  R.  Willsta 
and  W.  Marx  have   shown  lupinidine  and  sparteine  to  be 
identical. — J.  0.  B. 

J'm/aurasin  ;  A  Crystallised  Cyanogenetic  Glttcoside  from. 
Cherry-Laurel  Leaves.  H.  Herissey.  Comptes  rend, 
1905,  141,  959—961. 

The   author   has   extracted   this   glueoside   from   cherry- 


laurel  leaves.  It  crystallises  in  fine,  flexible,  colourless 
needles,  has  a  slightly  bitter  taste,  and  melts  at  120° — 
122?  C.  It  dissolves  readily  in  water,  alcohol,  or  ethyl 
acetate,  but  not  in  ether.  It  is  lsevorotatory  (ao= 
— 52°-7).  It  is  hydrolysed  by  emulsin.  yielding  dextrose, 
hydrocyanic  acid,  and  benzaldehyde.  It  is  thus 
(C14iH1,N06)  isomeric  with  Fischer's  amygdonitrile 
glueoside,  and  with  Bourquelot  and  Danjou's  sambunigrin, 

—J.  T.  D. 

Essential  Oils  ;    Sicilian .      J.  C.  Umney  and  C.  T. 

Bennett.     Pharni.   J.,   1905,   75,   860—862. 

Peppermint  Oil. — Three  samples  of  oil  from  Mitcham 
black  peppermint  plants,  cultivated  in  Sicily,  distilled  in 
July,  1904,  December.  19114.  and  July,  1905,  had  the 
following  characters  : — July,  1904.  oil :  Sp.  gr.  at  15°  C, 
0-90S;  od  =  — 14°;  total  menthol,  40  per  cent. ;  free 
menthol,  30-4  per  cent.  ;  esters  as  nienthyl  acetate,  4-8 
per  cent.  :  solubility,  1:4  in  70  per  cent,  alcohol. 
December,  1904.  oil  :  Sp.  gr.  at  15°  C,  0-920  ;  oD  =  — 23°  ; 
total  menthol,  70-5  per  cent.  ;  free  menthol,  47-8  per  cent.  ; 
esters  as  nienthyl  acetate.  29-4  per  cent.  ;  solubility,  1  :  2 
in  80  per  cent,  alcohol.  July,  1905.  oil  :  Sp.  gr.  at  15°  C, 
0-906  ;  «D  =  —  21°  ;  total  menthol,  41-6  per  cent.  ;  free 
menthol,  36-9  per  cent.  :  esters  as  nienthyl  acetate, 
6-0  per  cent.  ;  solubility,  1  :  3  of  70  per  cent,  alcohol. 
It  is  evident  from  these  figures  that  the  two  specimens 
of  oil  distilled  in  July  in  successive  years  differ  very 
slightly  in  characters,  while  the  oil  distilled  in  December 
has  an  abnormally  high  ester  value.  The  results  indicate 
the  influence  of  climate,  soil,  and  culture  on  the  characters 
of  the  oil  formed  in  the  plant  and  confirm  the  observations 
of  Charabot,  that  esters  increase  with  the  development  of 
the  green  parts  of  the  plant.  This  increase  would  appear 
also  to  be  associated  with  slow  growth. 

Origanum  oils. — Sicilian  origanum  oil,  probably  dis- 
tilled from  Origanum  creticum,  had  the  following 
characters: — Sp.  gr.  at  15°  C,  0-920;  an = nil,  or  very 
slightly  lsevogyre ;  phenols.  44  per  cent.,  chiefly  carvacrol ; 
solubilitv,  1  :  2  of  SO  per  cent,  alcohol,  but  not  in 
70  per  cent,  alcohol.  This  was  compared  with  the 
following  origanum  and  thyme  oils  from  other  sources. 
Cyprian  origanum  oil. — Sp.  gr.  at  15°  C,  0-963; 
nD=nil;  carvacrol  81-5  per  cent,  by  volume;  solubility 
in  70  per  cent,  alcohol,  1  :  2.  Trieste  origanum  oil, 
probably  distilled  from  Origanum  hirlum. — Sp.  gr., 
0-940  to  0-980  ;  an,  slightly  lsevogyre  ;  carvacrol,  60  to 
85  per  cent.  Smyrna  origanum  oil. — Sp.  gr.  at  15°  C. 
0-915  to  0-945:  aD  =  —  3°  to  —12°;  carvacrol,  25  to  60 
per  cent.  French  thyme  oil. — Sp.  gr.  at  15°  C,  0-905  to 
0-920  ;  thymol,  20  to  35  per  cent,  or  more  ;  solubility, 
1  :  2  in  80  per  cent,  alcohol.  This  oil  is  derived  from 
Thyni  us  vulgaris.  Span  ish  thyme  oil,  of  doubtful  botanical 
origin,  sp.  gr.  0-930  to  0-950  :  carvacrol,  50  to  70  per 
cent.  ;  thymol,  none  ;  solubility,  1  :  3  in  70  per  cent, 
alcohol.  The  antiseptic  properties  of  the  oils  of  origanum 
and  thyme  have  been  found  by  Chamberland  and  others 
to  be  practically  identical. 

Geranium  oil. — The  plants,  grown  on  dry  soil  yielded 
only  0-07  per  cent,  of  dark  green  oil ;  sp.  gr.  at  15°,  0-894  ; 
esters  as  gerauyl  tiglate,  35-G  per  cent.  ;  total  geraniol, 
71-9  per  cent.  ;  solubilitv  in  80  per  cent,  alcohol,  1:2; 
insoluble  in  70  per  cent,  alcohol.  From  the  low  yield  the 
oil  is  not  likely  to  acquire  commercial  importance, 
notwithstanding  its  fine  quality. 

Pennyroyal  oil,  distilled  from  Mentha  pulegium,  had  the 
following  characters  : — Sp.  gr.  at  15°  C,  0-927  ;  «d  = 
+  35°;  pulegone,  distilling  between  212°  and  220°  C, 
75  per  cent.  ;  solubility,  in  70  per  cent,  alcohol,  1  :  2. 

Lemon  leaf  oil. — Named  "  petitgrain  citromiier."  The 
oil  is  quite  distinct  in  odour  and  characters  from  ordinary 
petitgrain  oil  derived  from  orange  leaves.  It  contains 
a  considerable  amount  of  citral.  Sp.  gr.  0-873  at  15°  C.  ; 
arj  =  +26°;  esters,  9-4  per  cent.;  "  acetylisable  con- 
stituents," 38-9  per  cent.  ;  aldehyde,  chiefly  citral,  29  per 
cent.  Thirty  per  cent,  of  the  oil,  probably  lirnonene, 
distils  between  175°  and  180°  C.  It  is  suggested  that 
possibly  this  oil  might  prove  to  be  a  remunerative  source 
of  citral. 

Nepeta  oil. — The  characters  of  the  oil  so  named — sp.  gr. 
0-927    at    15°    C.  ;     «d  =  +12°;     alcohols    (as    menthol), 
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22  "2  per    .  t,i    .  .   i.  re  (ae  i1    |  i  .  3-3  jmt 

— arc  quite  distinct  ft  of  the  oil  of  the  American 

catmint,    Nepeta  cata  From   those  >und 

ivy   oil,    '  ■■     The   Sicilian   oil    may 

possibly  be  derived  from  Mentha  reavitt        J   0.  B. 


Cinnamie   Acid  jr.an   Storax.     K.    Erlenmeyer,   jon. 
.     1906,    88.    3891     3892. 

Thk  oinnamic  acid  prepared  fn  gives  a  quanti- 

tative yield  of  brucine  salt  melting  at   1X">    C.  with  not 

a  ti.i. [  lower  melting  Baits,  and  shows,  in  5  per  cent. 

solution,     the    ordinary    dextro-rotation.       On     crj 
ligation     from     ether,     synthetic     cinnamic    acid     gives 
measurable      crystals     only      witli      difficulty,      whilst 
thr    acid    from    storax    is  obtained     in    large    crystals 
havii  -  the  aii.1  prepared  fi 

the  suit   melting  at   135    C.      I  in 

rd   with   those  i  I    •  18  39,   31 

who  found  that  the  oinnamic  acid  obtained  from  Btorax 
by  means  of  sodium  hydroxide,  crystallises  in  a  form  quite 
different  from  that  of  the  acid  prepared  by  hydrolj 
the  Btyraein  of  storax. — T.  H.  P. 


'i'lrui]    Benzoyl   Svlphonic    Imi 

the  Chemistry  of .     F.  I).  Chattaway.     ('hem.  Soc. 

Proo.,  L906,  21.  284. 

When  chlorine  is  passed  into  a  solution  of  saccharin  in 
aqueous  potassium  or  sodium  hydroxide,  a  sparingly 
soluble  substituted  nitrogen  chloride  may  be  precipitated, 

or  the  solution  may  remain  clear  according  as  an  equivalent 
quantity  of  caustic  alkali  .>r  an  excess,  has  been  employed. 
In  the  latter  case,  on  the  addition  of  a  mineral  acid,  a 
compound  is  precipitated  which  may  he  a  sulphondi- 
ehloroamino-  or  a  sulphonmonochloroamino-acid,  accord- 

j    is  the  chlorine  has  or  has  not  been  used  in  ex< 
When    chlorine   is   passed    into   a   solution  of  the  sodium 
salt    of  saccharin,    o-benzoyl-.Y-ehlorosulpuonic   imide    or 
ohloroiminosaccharin  is  precipitated  in  accordance   with 
the  following  equation  : — 


CO 


CO 


C6H,     [»      \\a  +  Cl2  =  C6H1<|^>XCL,Xa  = 

'••H4<sa>xcl+XaC1- 

This  readily  dissolves  in  an  excess  of  caustic  alkali,  forming 
a  salt  of  o-sulphonehloroaminobenzoie  acid,  thus  : — 

CeH4<^Pis>Na+2K:0H= 
C0gK.C8H4.S02(0K):Na+Hs0; 

the  latter,  when  treated  with  an  excess  of  chlorine,  is 
converted  into  the  corresponding  salt  of  o-sulpliondichloro- 
aminobenzoic  acid,  thus  : — 

C0aK.C6H4.S02(0K):NCl  +  CU  = 
CO2K.CsH*.S0a.NCl2+Ka. 

Both  of  the  acids  can  be  liberated  from  their  sal'- 
sparingly  soluble  crystalline  bodies  on  addition  of  dilute 
mineral  acids. 


Alypin.  B:  n  •.oyl-tttrainethyldiamino-cthyldimethyl-carbinol 
Hydrochloride.  [A  New  Anasthttic]  O.  Xeustatter. 
.Munch.  Med.  Woeheusehr.  52.  2015.  Pharm.  J., 
1906,  869. 

ALVriN  has  been  introduced  as  a  substitute  for  cocaine, 
for  producing  local  anaesthesia.  It  occurs  in  crystals. 
m.  pt.  169*  l'..  readily  soluble  in  water.  Its  aqueous 
solutions  may  be  sterilised  by  boiling  for  rive  or  ten 
minutes,  and  without  undergoing  decomposition  :  they  are 
neutral,  and  are  not  precipitated  by  moderate  amounts 
of  sodium  bicarbonate. — J.  0.  B. 

Scammony    Bool;     Presence    of    Pentoses    and    Methyl- 
pentoses  in  .     P.  Kequier.     XXIV..  page  -14. 


Salicylic    Acii  Formal    Ester',    M 

of .     A.     Zimm  London.     From 

Fabr.  aui    A.iho.  vorm.   K.  Schering,    Berlin.      Eng. 
Cat.  6948,    Ipril  1.  1906. 

SmTJ.S.  Pat  801,484 of  19  i,  1188.     T.I  B 

Radium    Surfaces.     EL    Lieber,    New    fork.     Eng. 
11,926,   .linn-    T.    1905.     Under   Int.    Conv.,   July   30, 
1904. 
fr.  Pat  355,098  of  1905;  tl  1189.—  T.  F.  B. 

I'miko  States  I'm  i 

A-4-Oyctofl  Ii  d    and    Process   of    Malcii 

t;.   Merling,   Frankfort,  Assignor    to    Farbwerke    vorm. 
Meister,    Lucius   und  1        isl    On    the    Maine, 

Germany.     I    -    Pal    805,924,  Nov.  28,  1906. 

MONO'  BXORODBHYDRO-A.2.4-1  rcLOOERANK  acid.       pro- 

duced by  treating  is  urboxylic  acids  with  phos- 

phorus   pentachloride,    and    saponifying   the    | 
converted  into  A  I        logeranic  acid  by  reduction.     The 
latter  compound  crystallises  from  ethyl  acetate  in  colour- 
less prisms  oi  m.  pt  103   C,  b.  pt  I.  m.)     It  is 
ly   soluble   in   alcohol,    ether,    benzene    and    acetone. 

— T.  1     B. 

Formic  Acid  ;    Process  of  Milking  Cona  titrated .     M. 

Hamel,  Griinau,  Germany.     U.S.  Pat.  806,660,  Dec.  5, 
1905. 

See  Fr.  Pat,  341.7ti4  of  1004  :   this  J..  1904,  411.— T.F.B. 

Anhydrides;     Process   of    Making   Organic    Acid   . 

R.  Sommer,  Vienna.     U.S.  Pat  806,932,  Dec.  12,  1905. 

See  Fr.  Pat  354,742  of  1905;   this  J..  1905,  1125.— T.F.B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

English  Patent. 

fixing  Layi  rs  of  Gelatin.  Gum  or  the  lite  for  the 
Pigment  and  lila  Photographic  Processes.  C.  D.  Abel, 
London.  From  Act.  (us.  f.  Anilinfabr.,  Berlin.  Ens. 
Pat.  9324,  May  3.  1905. 

See  Fr.  Pat.  354.220  of  1905  ;  this  J.,  1905,  10S4.— T.F.B. 

XXIL— EXPLOSIVES,   MATCHES,    Etc. 

Explosions;     Tht     !'•■■  tsure  of  .      Experiments    on 

Solid  and  ',■  .  Explosiv  -.  J.  E.  Petavel.  Boy. 
Soc.  Proc,  1905.  76A.  492—494. 
The  author  gives  an  abstract  of  his  investigations  on  the 
rise  of  pressure  which  takes  place  during  the  explosion  of 
gases  such  as  a  mixture  of  coal  gas  and  air,  and  also  of 
cordite.  The  measurements  were  made  by  means  of  a 
specially  constructed  manometer  which  recorded  photo- 
graphically on  a  revolving  cylinder.  The  maximum 
pressures  obtained  with  cordite  are  in  close  agreement 
with  those  given  by  Xoble  :  and  it  appears  that  the  rate 
at  which  the  flame  travels  toward  the  centre  of  each 
particle  of  explosive  is  proportional  to  the  pressure  under 
which  combustion  takes  place.  The  time  required  for 
complete  combustion  decreases  with  the  diameter  of  the 
cordite,  but  the  shape  of  the  curve  representing  the  rise 
of  pressure  remains  unaltered.  It  follows,  therefore, 
that  even  if  the  cordite  were  in  the  finest  state  of  division, 
and  the  combustion  became  nearlv  instantaneous,  the 
effect  would  be  quite  distinct  from  that  of  a  detonation 
When  the  surface  of  the  explosion  chamber  is  large  com- 
pared with  its  volume,  the  diameter  of  the  cordite  has  a 
marked  influence  on  the  maximum  pressure  obtained,  a 
large  diameter  causing  a  considerable  decrease.  With 
long  vessels  wave  action  is  frequently  set  up. 

The  rate   of  cooling  of   the    gas   is   shown   to   depend 
essentially  on  the  thermal  conductivity  of  the  vessel,  not 
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on  that  of  the  gas  ;  and  with  the  massive  vessels  used, 
it  was  found  to  vary  approximately  in  proportion  to  the 
square  of  the  surface  — B.  J.  S. 

Explosives;     Researches    on    .     III.  Supple 

Sir  A.  Noble.  Boy.  Soe.  Proc.  1<J05,  76-!, 
51-2—514  (See  also  this  J.  1906,  940  | 
Since  the  author"?  paper  was  published,  Holborn  and 
Austin  (Prenss.  Akad.  Wiss.  Berlin,  Sitz.  Ber.,  1905,  5, 
175)  have  shown  that  the  specific  heat  of  carbon  dioxide 
increases  with  rise  of  temperature,  the  increments  gradually 
getting  smaller.  It  is  assumed  from  exterpolation  that 
the  specific  heat  at  constant  volume  becomes  constant 
at  1300=  C.  viz..  0-2111.  The  temperatures  of  explosion 
of  cordite.  M.D.,  and  nitrocellulose  powders  have  therefore 
been  recalculated  on  this  basis,  and  also  from  the  pressure 

assuming  the  following  law  to  hold: — 1  =  — p     Po 

0-00367p„ 
The  values  are  given  in  the  following  table  : — 


Cordite. 

M.D. 

Nitrocellulose. 

Densitv 

of 

Temp. 

Temp. 

Temp. 

Temp. 

Temp. 

Temp. 

Charge. 

from 

from  sp. 

from 

from  Sp. 

from 

from  Sp. 

Pressure. 

Heat. 

Pressure. 

Heat. 

Pressure. 

Heat. 

0-50 

' 

5263 

0-45 

5090 

5090 

4713 

4624 

4305 

3954 

0-40 

4902 

4970 

4494 

4411 

4007 

3890 

0-35 

4710 

4200 

4216 

4630 

3795 

0-30 

44*0 

4800 

3920 

4070 

3320 

S670 

0-25 

4165 

4770 

3945 

30110 

3530 

0-20 

3838 

4760 

2835 

3425 

11-15 

3490 

4760 

2890 

3840 

2680 

3345 

0-10 

3140 

4790 

2520 

3295 

0-05 

C775 

4800 

2160 

3860 

2400 

3255 

It  will  be  observed  that,  although  for  high  densities  the 
temperatures  obtained  by  both  methods  agree  fairly  well. 
the  values  for  low  densities  show  marked  discrepancies 
This  is  probably  due  to  the  low  rate  of  burning  with 
rapid  cooling,  but  the  author  also  suggests  that  the  carbon 
dioxide  and  aqueous  vapour  dissociate  at  low  pressures, 
but  cannot  at  higher  pressures. 

Substances  such  as  carbon,  platinum,  tantalum,  &c, 
when  placed  in  the  charge,  were  all  fused. — B.  J.  S. 

English  Patents. 

Priming  Compositions,  Charges  for  Shells  and  Torpedoes 

and    the    like  ;      Manufacture    of    .      C.     Claessen 

Berlin.     Eng.  Pat.  13,340.  June  28,  1905. 

SEEFr.  Pat.  355,695  of  1905;  following  these.— T.  F.  B. 

Explosives  and  Process  of  Manufacturing  the  Same. 
J.  C.  Smith,  Lovington,  111.,  U.S.A.  Eng.  Pat.  19  112 
Sept.  21,  1905. 

See  U.S.  Pat.  795,940  of  1905;  this  J.,  1905,  941.— T.F.B. 
United  States  Patents. 

Fuses ;    Composition   for  and  Process  of  Mating 

same.     W.    T.    Unge,   Stockholm.     U.S.    Pat.   806,025. 
Nov.  28,  1905. 

See  Fr.  Pat.  336,266  of  1903 ;  this  J.,  1904,  385.— T.F.B. 

Pouder ;    Process   of   Making   Smokeless .     G.    W. 

Gentien   and    R.    S.    Waddcll,    Peoria,    111.     U.S.    Pat 
806,131,  Dec.  5,  1905. 

Nitrocellulose,  whilst  bring  agitated,  is  treated  first  with 
jets  of  compressed  air  to  break  h  up  into  porous  -rains, 
and  then  with  a  solvent  in  addition  to  the  d  air', 

to  uniformly  gelatinise  the  grains.  After  this  treatment^ 
heated  air  under  pressure  and  at  a  comparatively  low 
temperature  is  forced  into  the  mass  to  expel  the  excess 
of  solvent  and  to  dry  the  grains.— A.  S, 

Powder;    Smokeless  R.   D.   Peek,  Danville    Wis 

l    B.  Pat.  806,564,  Dec.  5,  1905. 
This  powder  is  composed  of  granulated  sugar  (14  parts 


by  weight),  potassium  nitrate  (4  parts),  powdered  potas- 
sium chlorate  (4  parts),  magnesium  oxide  (1  part)  and 
"  water  (6  parts)." — A.  S. 

French  Patents. 

Priming  Compositions  and  Charges  for  Shells  and  Tor- 
pedoes ;     Process    of    Preparing     .     C.    Claessen. 

Fr.  Pat.  355,695.  June  28,  1905. 

The  detonating  and  explosive  power  of  priming  com- 
positions for  detonators  and  charges  for  shells  and  tor- 
pedoes is  considerably  increased  by  using  tetranitro- 
methylaniline  or  tetranitroethvlaniline  instead  of  picric 
acid  or  trinitrotoluene. — T.  F.  B. 

Dynamite  ;    Process  for  the  Preparation  of  a  Fire   Damp 

.     C.    E.    Bichel,    Germany.      Fr.    Pat.    356,845, 

July  10,  1905. 
It  is  claimed  that  a  dynamite  which  has  a  low  velocity  of 
detonation,  is  easy  to  use.  and  gives  off  inoffensive  pro- 
ducts of  combustion,  may  be  prepared  as  follows : — 
An  intimate  mixture  (about  80  parts)  is  made  of  ammo- 
nium nitrate,  potassium  perchloratc.  and  sodium  chloride, 
the  proportions  of  each  being  subject  to  variation  at  will. 
To  this  there  are  added  6 — 10  parts  of  trinitrotoluene 
dissolved  in  4 — 10  parts  of  nitroglycerin  or  dinitroglycerin. 
and  finally  a  small  quantity  of  starch,  powdered  wood,  or 
flour  in  order  to  facilitate  the  absorption  of  the  nitro- 
glycerin. The  resulting  explosive  is  stated  to  be  easy  of 
manipulation,  and  insensitive  to  shock,  and  is  very  suitable 
for  use  in  presence  of  fire-damp. — B.  J.  S. 

Explosives  ;  Process  for  Modifying  the  Velocity  of  Detona- 
tion of .   so  as  to  diminish  their   Bursting   Effect. 

C.  E.  Bichel.  Germany.     Fr.  Pat.  356,864,  Aug.  2,  1905. 

It  is  possible  to  vary  the  velocity  of  detonation  of  explo- 
sives by  altering  their  state  of  aggregation  ;  thus,  trinitro- 
toluene when  compressed  so  as  to  have  a  sp.  gr.  of  1-55. 
gives  a  velocity  of  71S5  metres  per  sec,  but  in  the  form  of 
grains  of  2-6  mm  diameter  gives  only  4470  mm.  per  sec. 
In  actual  practice  the  explosive  may  be  utilised  in  the  form 
of  grains  with  air  interstices  or  surrounded  by  powdered 
charcoal,  graphite,  aluminium  powder,  shellac,  &c. 

— B.  J.  S. 

Explosive  Pouder  for  Coherers.  F.  Schneider.  Fr.  Pat. 
357,350.  Aug.  30,  1905.  Under  Int.  Conv.,  Oct.  27. 
1904. 

See  Eng.  Pat.  17,741  of  1905  ;  this  J.,  1905, 1256.— T.F.B. 


XXni.— ANALYTICAL    CHEMISTRY. 

IS ORG A  SIC—Q  VAST  IT  A  TI VE. 

Stdphuric    Acid ;     Determination    of    ,    by    Barium 

Chloride,    in  presence   of  other   Substances.     G.    Lunge 
and  R.  Stierlin.     Z.  angew.  Chem.,  1905, 18,  1921—1930. 

The  authors  have  examined  the  influence  of  various 
substances  said  to  affect  the  accuracy  of  the  determina- 
tion of  sulphates  by  precipitation  with  barium  chloride. 
Their   conclusions   are   as  follows  : — 

1.  Copper.  When  present  in  pyrites,  even  in  consider- 
able amount,  copper  introduces  no  error  into  the  determina- 
tion of  sulphur  when  this  is  carried  out  exactly  according  to 
Lunge's  directions.  2.  Zinc  in  small  proportion,  as,  for 
example,  in  zinciferous  pyrites,  does  not  affect  the  sulphur 
determination ;  but  in  larger  proportion,  for  example 
in  blendes,  the  results  are  always  too  low.  from  the  solu- 
bility of  barium  sulphate  in  the  ammonium  salts  necessary 
to  hold  the  zinc  in  solution.  The  modification  of  the 
method  suggested  by  Hintz  and  Weber  (see  below)  gives 
accurate  results  in  presence  of  zinc,  through  the  com- 
pensating error  of  co-precipitated  barium  chloride.  3. 
The  authors  confirm  a  statement  of  Hintz  and  Weber, 
in  a  paper  shortly  to  be  published,  that,  in  presence  of 
salts  of  potassium,  sodium,  or  ammonium,  the  barium 
sulphate  precipitate  always  contains  sulphate  of  the  alkali 
metal.     In  the  case  of  ammonium  sulphate,  this  is  vola- 
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tilised  on  iv:riiii.iu  ;   in  the  other  oases  the  alkali  Bulphate 

■.  .iithcd    ;is    hanum    sulphate.       Ill    any    0880, 

the  preoipitate  is  too  tight,  and  the  Bulphur  result  in 
oonaequenoe  too  low.     Buntz  and  Weber  and  thai  ii  the 
barium  chloride  solution  be  added  al   on 
gradually,   the  error  introduced   by  the  oo  pre  ipil  ition 
of   barium   ohloride    with    the    Bulphate    almost    exactly 
compensates  the  lose  due  to  the  cause   jusl   mentio 
so  that  the  ralphnr  oaloulated  from  the  weight  of  the 
barium  Bulphate  preoipitate  agrees  vorj   aoourately  with 
that   actually   present.     The  authors,   then   i    i         opose 
to   modifi    Lunge's   directions   for   precipitation,   in   the 
determination  01  Bnlphor  in  pyrites,  as  follows  :     20 
of  10  per  cent,  barium  ohloride  solution  are  diluted  with 
100  o.o.  of  water,  heated  to  boiling,  and  poured  rapidly 
into  the  solution  to  be  precipitated. — J.  T.  D. 

Nitric  and  Nitrous  Acids  t    Determination  of .     J. 

\l   '.  nheimer   ami    1'.    Heim.     Ber.,    1905,   38,  :Ss:)l  — 

S837. 
Tin:     determinations     are    based     respectively     on    the 
reactions  : — 

HNO.,  +  HI  =  XO  +  I  +  H.,i> 

H  X(  )j  +  3FeCl2  +  3  HC1  =  XO  +  3FeCl3  + -2H20. 

For  nitrites,  the  slightly  alkaline  solution  containing 
0-1 — 0'2  grm.  of  nitrite,  is  introduced  into  a  50  c.c.  Bask, 
the  stopper  of  which  carries  a  tube  for  the  introduction 
of  a  current  of  carbon  dioxide,  a  delivery  tube  with 
drawn-out  end,  and  i  funnel.  The  drawn-out  end  of  the 
delivery  tube  is  placed  iu  a  12  per  cent,  solution  of  sodium 
hydroxide,  and  o&rbon  dioxide  is  passed  through  the 
apparatus  till  all  air  is  expelled,  say,  for  ten  minutes.  The 
stream  is  slackened,  a  measuring  tube  filled  with  sodium 
hydroxide  solution  is  placed  over  the  end  of  the  delivery 
tube,  and  by  means  of  the  funnel  (the  tube  of  whicli  has 
been  previously  filled  with  water)  there  are  added,  first, 
10 — 15  c.c.  of  5  per  cent,  solution  of  potassium  iodide, 
and  then,  gradually,  an  equal  volume  of  dilute  hydro- 
chloric acid.  When  the  evolution  of  gas  slackens,  the 
flask  is  heated  by  a  small  flame  to  incipient  boiling,  and 
the  residual  nitric  oxide  driven  over  by  the  stream  of 
carbon  dioxide,  increased  for  that  purpose.  When  the 
volume  of  gas  in  the  eudiometer  peases  to  increase,  the 
tube  is  removed,  well  shaken,  immersed  in  a  levelling 
■1,  and  the  volume  of  gas  read. 

If  nitrates  are  to  be  determined  in  the  residue,  another 
measuring  tube  is  placed  in  position,  and  10 — 20  e.c.  of 
concentrated  ferrous  chloride  solution,  rendered  strongly 
acid  by  hydrochloric  acid,  are  introduced  through  the 
funnel.  The  operation  is  concluded  exactly  as  iu  Spiegel's 
modification  of  the  Schulze-Tiemann  method  (this  J., 
1890,  896). 

This  method  is  rapid,  allows  of  determining  both 
nitrous  and  nitric  acids  in  the  same  liquid,  and  gives  in 
each  case  a  direct  determination. — J.  T.  D. 

Xitrous    Acid ;     Determination    of    .     F.     Raschig. 

Ber.,    1905,   38.   3911— 39U. 

The  author  considers  the  sulphanilic  acid  method  and  the 
permanganate  method  of  determining  nitrous  acid  to  be 
the  best  and  most  convenient  where  they  can  be  applied  ; 
but  in  some  cases,  where  for  example  nitrous  acid  and 
hydroxylamine  temporarily  exist  together,  those  methods 
are  not  applicable,  and  in  such  cases  he  has  used  the  re- 
action applied  by  Meisenheinier  and  Heim  (see  preceding 
abstract).  He  prefers,  however,  to  titrate  the  iodine 
rather  than  to  measure  the  nitric  oxide.  The  solution 
(which  must  not  be  acid),  about  100  c.c.  contained  in  a 
200  c.c.  conical  flask,  is  placed  under  the  thiosulphate 
burette.  5 — 10  c.c.  of  10  per  cent,  potassium  iodide 
solution  are  added,  and  a  stream  of  carbon  dioxide  is  led 
throueh  by  a  tube  reaching  to  the  bottom  of  the  flask.  After 
two  to  three  minutes,  about  1  c.c.  of  N/10  sulphuric  acid 
is  poured  down  the  side  of  the  tube,  and  after  two  minutes 
more,  the  titration  is  carried  out,  the  thiosulphate  solution 
being  also  allowed  to  glide  down  the  side  of  the  tube. 
The  flask  must  not  be  taken  up  and  shaken  ;  the  L'as- 
bubbles  ensure  tho  mixture  of  the  liquids,  and  the  surface 
of  the  liquid  is  thus  never  exposed  to  air,  which  of  course 


would,  on  mixing  with  the  es  -  oxide,  lead  to 

errors  in  titral  ion       HI  ral  ion  a  u  I  be  I 

or  too   muoh   thiosulphate   » ill    b  i   >  he  author 

thinks   that,   "u   ■  idifying,  nitrosyl   iodide   NOI,   i 
formed,   and   that    this   reqn 

I"  using  I ;  the  author  pours 

the  solution  to  be  tested  into  N    10  p  irmangan  ite  solution, 
taking  care  that  at   lea  the  latter 

bo   present,    then    acidities   (if    necessary),    and   after  two 

minutes,  the  reaction  on   the  plete. 

II"  then  adds  5  o.o.  ol  l"  |  olution  ol  p  itassium 

le,    whioh   instantaneou  ilj    di    olvi       mj    pre  ipi 
of    manganese    peroxide    that    may    hue    formed,    and 

tea  with  thiosulphate.— J.  T.  D. 

Bismuth;    Determination   of .    and    ite  Separation 

from    Copper.    Cadmium,     '/  rcury,    and  SUt   r.      V. 

Staohlcr  and  W.  Soharfenberg.     Ber.,  1905   33   :}sfl » - 

38G9. 

Bismuth  can  be  accurately  determined  by  precipitation  as 
phosphate,  even  in  presence  ,,i  !,,!,,  hloric  acid,  provided 
a  sufficiency  of  sodium  phosphate  be  added  to  substitute 
phosphoric  for  the  hydrochloric  acid.  The  bismuth 
solution,  containing  0-1— 0-2  grm.  of  bismuth,  is  diluted 
to  300 — 100  c.c.  and  heated  to  boiling,  any  precipitate 
of  basic  salt  being  redissolved  by  cautious'  addition  of 
nitric  acid.  Boiling  10  per  cent.'  solution  of  trisodium 
phosphate  (the  disodium  salt  may  be  used,  but  in  acid 
solutions  so  rnnch  of  it  may  be  needed  as  to  make  an 
inconveniently  large  bulk  of  liquid)  is  now  gradually 
added,  stirring  constantly.  An  excess  of  sodium  phos- 
phate does  no  harm,  so  long  as  it  is  not  sufficient  to  produce 
alkaline  reaction  iu  the  liquid.  Tho  boiling  and  stirrin" 
are  continued  for  a  few  minutes,  and  the  precipitate 
allowed  to  settle  so  far  that  the  completeness  of  precipita- 
tion can  be  tested  by  adding  more  of  the  precipitant. 
When  complete,  the  hot  liquid  is  filtered  through  a  Gooch 
crucible  (the  filtrate  being  again  tested  with  the  precipitant) 
and  washed  with  1  per  cent,  nitric  acid  containing  a  little 
ammonium  nitrate  (the  washing  must  not  be  too  long 
continued,  or  the  precipitate  has  a  tendency  to  become 
colloidal),  dried  at  120s  C,  ignited  over  a  good  flame  for 
five  or  ten  minutes,   and  weighed  as  BiP04. 

Separation  from  Copper.— The  bismuth  is  precipitated 
from  the  mixed  solution  exactly  as  above,  and  the  copper 
in  the  nitrate  thrown  down  as  sulphide  and  weighed  as 
cuprous  sulphide.  In  presence  of  chlorides,  electrolysis 
was  found  not  to  yield  good  results. 

Separation  from  Cadmium. — The.  bismuth  is  precipi- 
tated as  above  ;  then,  if  chlorides  be  absent,  the  solution 
is  rendered  ammoniacal,  a  little  potassium  cyanide  added, 
and  the  cadmium  determined  electrolytically.  If  chlorides 
be  present,  the  cadmium  is  precipitated  as  sulphide,  the 
sulphide  washed,  dissolved  in  weak  nitric  acid,  potassium 
hydroxide  in  excess  and  potassium  cyanide  added,  and 
the  solution  electrolysed. 

Separation  from  Mercury. — After  precipitating  the 
bismuth,  hydrochloric  acid  is  added,  followed  by  excess 
of  ammonia.  If  there  be  any  precipitate,  more  hydro- 
chloric acid  and  ammonia  are  added,  and  so  on,  till  the 
amount  of  ammonium  salt  present  suffices  to  keep  the 
mercury  dissolved  in  presence  of  excess  of  ammonia. 
The  solution  is  then  heated  to  boding  and  saturated  with 
hydrogen  sulphide.  In  five  or  ten  minutes  the  precipi- 
tation is  complete,  and  the  sulphide,  quite  free  from 
excess  of  sulphur,  is  filtered  through  a  Gooch  crucible, 
washed  with  hot  water,  alcohol,  and  ether,  dried  at  105°  C, 
and  weighed. 

Separation  from  Silver. — The  bismuth  is  precipitated 
as  above,  and  the  silver  in  the  nitrate  determined  either  as 
chloride  or  by  titration  with  ammonium  thiocvanate. 

— J.  T.  D. 

Bismuth  ;   Determination  of  ,  and  it.*  Separation  from 

the  other  Heavy  Metals  by  Precipitation  as  Phosphate. 
H.    Salkowski.     Ber.,    1905,   38,    3943— 39  U. 

The  author  many  years  ago  suggested  this  as  an  accurate 
method  of  determining  bismuth,  and  has  latelv,  with  his 
pupils,  taken  up  the  matter  again.  They"  find  that 
satisfactory  separations  from  all  the  heavy  metals  can  be 
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effected  in  this  wav.  but  that  hydrochloric  acid  and 
chlorides  interfere.     Details  of  the  methods  are  not  given. 

J.     1-    X->- 

Silicon:    Determination  of in   Present*    of    Silica. 

M.  Philips.     Z.  angew.  ('hem.,  1905.  18.  1969—1972. 
The  older  methods  of  determining  silicon  in  presence  of 

silica,  all  involving  ignition  of  a  mixture  of  the  two  sub- 
stances in  the  air.  and  treatment  of  the  residue  with 
hydrofluoric  acid,  are  inaccurate,  for  the  author  has  shown 
that  silicon,  even  at  low  red  heat,  absorbs  oxygen  from 
the  air  fairly  rapidly,  and  that  it  is  sensibly  attacked  and 
volatilised  by  hydrofluoric  arid.  His  method  consists  in 
dissolving  the  silicon  in  potassium  hydroxide  solution, 
and  measuring  the  hydrogen  evolved  (Si  +  4KOH- 
K,Si(i4  +  L'H,i."  then  determining  the  total  silica,  and 
calculating  by  difference  the  silica  existing  as  such.  The 
mixture,  powdered  extremely  tine,  is  introduced  into  a 
small  flask  containing  30  per  cent,  potassium  hydroxide 
solution,  and  standing  in  a  water-bath  at  the  temperature 
of  the  air.  The  flask  is  then  connected  with  the  upper 
three-way  stopcock  of  a  200  c.c.  Bunte  burette,  the  cock 
being  left  open  to  the  air  for  a  few  minutes  till  the  tem- 
perature throughout  is  uniform.  Connection  to  the 
burette  is  then  made,  the  water-bath  removed,  and  the 
flask  heated  gently  over  a  flame  till  all  silicon  is 
dissolved.  Then  the  bath  is  replaced,  the  whole 
allowed  to  regain  the  temperature  of  the  air,  the 
levels  adjusted,  and  the  volume  of  the  gas  read.  The 
solution  in  the  flask  may  be  evaporated  down  with  hydro- 
chloric acid  to  determine  the  total  silica  ;  but  as  the  alkali 
may  dissolve  silica  from  the  glass,  it  is  safer  to  fuse  another 
portion  of  the  substance  with  alkali  carbonate  and  nitrate 
and  determine  the  total  silica  in  that. — J.  T.  D. 

Oxuqen;    Determination  of in  Copper.    L.  Archbutt. 

Analyst,  1905,  30,  385—394  (this  J.,  1900,  1148). 
It  was  stated  by  Dickson  (this  J..  1905.  638)  that  in  order 
to  expel  the  whole  of  the  oxygen  by  heating  copper 
to  redness  in  hydrogen,  it  was  essential  to  have  the  metal 
in  a  very  fine  state  of  division.  The  author,  however, 
finds  that  the  thickness  of  the  copper  has  little,  if  any, 
influence  upon  the  accuracy  of  the  method,  but  that  it 
chiefly  affects  the  time  required  for  a  determination. 
Thus'elosely  concordant  results  (0-17  to  0-18  per  cent.) 
were  obtained  in  the  determination  of  oxygen  in  copper 
whether  in  the  form  of  strips  -^  to  J  in.  in  thickness,  in 
fine  turnings  and  sawings,  or  in  rough  £  in.  cubes,  the  time 
required  for  the  strips  being  two  hours,  and  for  the  cubes 
five  hours.  Similarly  a  solid  copper  cylinder  yielded  the 
whole  of  its  oxygen  when  heated  to  redness  for  nine  hours 
in  a  current  of  hydrogen  in  a  combustion  tube  of  Jena 
glass.  In  the  ease  of  copper  containing  an  unusually 
high  percentage  of  oxygen  (over  0-2  per  cent.),  the  turnings 
yielded  0-224  to  0-226  per  cent.,  whilst  a  cylinder  jj  in. 
in  diameter  gave  0-21  per  cent,  after  being  heated  for 
eight  hours,  or  only  i  of  the  difference  found  by  Dickson 
when  working  with  wire  0-035  in.  in  diameter.  The 
cylinder,  when  broken  in  the  vice,  had  the  same  appear- 
ance from  the  core  to  the  outside  edge  of  its  fracture. 
Copper  deoxidised  in  hydrogen  is  very  brittle,  and  fre- 
quently shows  fissures  on  its  outer  surface.  It  also  slums 
a  considerable  amount  of  expansion — as  much  as  ,'.;  in. 
in  the  case  of  a  cylinder  of  J  in.  diameter.  Examined 
under  the  microscope  the  surface  fissures  are  seen  to 
extend  some  way  into  the  interior,  passing  between  the 
crystalline  grains,  which,  it  is  stated,  increase  in  size 
during  the  annealing  in  hydrogen,  whereas  the  junctions 
between  them  are  loosened.  Hence  it  is  not  surprising 
that  the  copper  becomes  brittle,  nor  that  the  whole  of  the 
oxygen  is  gradually  expelled  from  the  interior  of  a  thick 
piece  of  the  metal. — C.  A.  M. 

Chlorine  ;   Analysis  r<j  Electrolytic .    F.  P.  Treadwell 

and  W.  A.  K.  Christie.  Z.  angew.  Chem.,  1905,  18, 
1930—1934. 
The  analysis  of  electrolytic  chlorine  consists  practically 
in  determining  actual  chlorine  and  carbon  dioxide.  The 
method  formerly  proposed  by  Treadwell  (absorption  of  a 
measured  volume  of  the  dried  gas  by  5  per  cent,  solution 


of  sodium  hydroxide,  determination  of  hypochlorite  by 
N/10  arsenious  oxide,  calculation  of  the  corresponding 
volume  of  chlorine,  and  subtraction  from  the  total  to  get 
the  carbon  dioxide)  gives  results  always  0-7 — 0-77  per 
cent,  too  low,  from  formation  of  chlorate  ;  and  the  method 
of  Adolph  (absorption  as  above,  destruction  of  hypo- 
chlorite by  hydrogen  peroxide,  and  titration  or  measure- 
ment of  the  carbon  dioxide)  is  difficult  to  work,  as  the 
hydroxide  must  be  absolutely  free  from  carbonate,  whilst 
that  of  Offerhaus  (absorption  as  above  in  one  burette, 
reaction  of  gas  in  another  burette  on  potassium  iodide 
and  titration  of  liberated  iodine)  requires  two  burettes, 
and  is  costly  where  many  determinations  must  be  made, 
from  the  amount  of  potassium  iodide  used.  The  method 
now  proposed  consists  in  absorbing  the  chlorine  in  solution 
of  alkali  arsenite  free  from  carbonate,  and  then  the  carbon 
dioxide  by  alkali  hydroxide.  The  arsenite  solution  is 
made  by  dissolving  4-95  grins,  of  arsenious  oxide  in  dilute 
potassium  hydroxide  solution,  adding  phenolphthalein 
and  exactly  neutralising  with  sulphuric  acid,  and  diluting 
to  a  litre.  The  chlorine  is  allowed  to  stream  through  the 
burette  F  from  below,  till  all  air  is  displaced,  cock  E  is 
closed,  then  cock  H,  and  the  barometer  and  temperature  of 
the  surrounding  water  are  read.  D  is  now  filled  with  dis- 
tilled water,  which  is  allowed  to  run  out  at  C,  so  as  to 
displace  all  air  or  chlorine  from  the  rubber  tube  or  B  ; 
then  100  c.c.  of  the  arsenite  solution  are  delivered  into 
D  and  allowed  to  enter  the  burette,  the  complete  absorp- 
tion of  the  chlorine  being  aided  by  shaking.  Next. 
10  c.c.  of  strong  potassium  hydroxide  (1:2)  solution  are 
placed  in  A,  and  cautiously  drawn  down  into  the  burette 
and  well  shaken.  The  levels  are  adjusted,  and  the  volume 
of  the  unabsorbed  gas,  the  barometer,  and  the  tempera- 
ture, are  read.  The  liquid  from  burette  and  levelling-tube 
is  now  run  into  a  corneal  flask,  and  the  apparatus 
thoroughly  rinsed  into  the  flask  ;  to  the  liquid  in  the 
flask  are  successively  added  phenolphthalein,  hydro- 
chloric acid  to  neutrality,  and  60  c.c.  of  solution  of  sodium 
bicarbonate  (40  grms.  per  litre),  and  the  unoxidised 
arsenite  is  titrated  with  N/10  iodine  solution  and  starch. 
From  the  weight  of  chlorine  thus  determined,  its  volume 
is  calculated  (1  c.c.  of  N/10  solution  =  0-003545  grm. 
of  chlorine  =  1-1015  c.c.  at  N.T.P.),  and  the  difference 
between  this  and  the  total  volume  of  gas  absorbed,  gives 
the  carbon  dioxide.  Experiments  with  pure  chlorine 
and  with  known  mixtures  have  shown  that  the  method  is 
accurate,  and  that  no  chlorate  is  formed. 

The  authors  have  also  devised  a  modification  of  Offer- 
haus' method,  using  only  one  burette — the  same  apparatus 
as  already  described.  The  chlorine  is  absorbed  by 
5  per  cent,  solution  of  potassium  iodide,  then  the  carbon 
dioxide  by  10  c.c.  of  potassium  hydroxide  as  above,  and 
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OBQANIC—QUANTITAT1 1 

ic  Acid  AdditiiM  Compounds;    J  million  of . 

K.  s.  Rinnatt.     Chem.    Soo.    Proo.,    1905,    18.    297. 

Ksbcht  and  Hibbert's  method  (this  J.,  1903,  762)  for  the 
determination  of  picric  ai  id  by  moans  oi  titanoua  chloride 
has  been  found  to  be  applicable  to  other  pii  :  also 

to  picric  acid  additive  compounds. 

Twenty-five  o.o.  of  a  solution  of  0-200  gnu.  of  naphtha- 
lene pierate  in  250  c.c.  of  alcohol  were  titrated  with 
titanons  chloride,  and  gave  99-49  per  cent,  of  naphthalene 
piorate.  Pyridine  and  strychnine  picrates  yielded  100-19 
and  99-69  per  cent,  respectively. 

In  manv  cases  it  is  convenient  to  dissolve  the  pierate 
in  hydrochloric  acid.  The  method  has  been  applied  to 
the  estimation  of  naphthalene  in  coal  gas  :  the  naphthalene 
pierate  is  separated  by  the  usual  process  (Colman  and 
Smith,  this  J.,  1900,  128),  washed,  dissolved  in  a  small 
volume  of  alcohol,  and  titrated  with  titanons  chloride. 
If  a  standard  solution  of  picric  acid  be  used  in  the  wash, 
bottles,  the  filtrate  and  washings  may  also  1>,  I 
The  results  compare  with  those  obtained  by  Colman  and 
Smith's  method. 

Brandies  and  other  Spirits  ;   Uniform  Methods  for  Ann' 

of .     K.  Barbet     Ann.  Brass  et  Hist..  1905  [19   ; 

through  Z.  Spiritusind.  190.3.  28.  466 — 169. 

The  following  methods  have  been  selected  by  the  author 
in  conjunction  with  other  chemists  as  the  basis  of  a  general 
agreement  in  the  analysis  of  spirits. 

Acidity. — The  determination  of  the  total  free  acidity 
is  important  as  a  preliminary  to  the  determination  of  the 
esters.  1011  c.c.  of  the  spirit  should  be  diluted  to  a  strength 
of  50  per  cent,  of  alcohol  and  titrated  with  standard 
calcium  sucrate  solution  (100  c.c.  =  1  grm.  of  acetic  acid) 
using  litmus  as  an  indicator.  The  neutral  tint  should  be 
established  by  comparison  with  a  mixture  of  the  same 
quantities  of  litmus  and  neutral  distilled  water. 

Esters. — The  saponification  should  be  effected  by  means 
of  calcium  sucrate  solution,  which  does  not  resinify  the 
aldehydes  ;  the  following  points  are  of  importance  :  — 
The  Bash  should  be  of  hard  glass,  and  connected  to  the 
reflux  condenser  by  ground  joints,  without  cork  or  rubber  ; 
three  times  the  theoretical  quantity  of  alkali  should  be 
used;  the  sample  should  not  contain  more  than  .">0  per 
cent,  of  alcohol  and  should  be  boiled  slowly  for  two  hours. 
Volatile  bases  should  be  absorbed  in  a  Will's  appai 
at  the  upper  end  of  the  condenser.  Coloured  spirits 
must  be  diluted  to  a  strength  of  '20  per  cent,  of  alcohol, 
and  distilled  before  saponification. 

hydes. — Three  colorimetric  methods  are  available  : 
Rosaniline-bisulphite.  i/i-phenylenedianiine.  and  quinol- 
(hvdroquinoue-)  sulphuric  acid.  Preference  is  given  to  the 
last  : — 2  c.c.  of  the  sample  are  mixed  with  1  c.c.  of  the 
purest  sulphuric  acid,  and  0-02  grm.  of  powdered  quinol 
is  added.  A  scale  of  standards  is  prepared  from  pure 
aldehyde-ammonia  and  matched  by  dyed  gelatin. 

Higher    alcohols. — Rocques'     method  : — The    spirit     is 
diluted  so   as  to  contain  50  per  cent,   of  alcohol  ;     the 
aldehydes   are   destroyed  in   100  c.c.   of  the   product    by 
boiling  with  m-phenylenediamine  hydrochloride  ;    exactly 
76  c.c  are  then  distilled  off.     10  c.c.  of  the  distilla: 
mixed  with  10  c.c.  of  sulphuric  acid  monohydrate  (HgS 
and  the  mixture  is  heated  in  a  calcium  chloride  bath  at 
exactly  130  C.  for  one  hour.     The  coloration  so  obtained 
is   compared    with    that    developed    by    isobutyl    alcohol 
under  similar   conditions.     If   the   results   arc   to    t> 
pressed  iu  terms  of  amvl  alcohol  thev  must  lie  multiplied 
bv  Hi. 


Furfural    is    determined    colorimetricallj     by    aniline 
acetate  ;    the  furfural   is  no  origin  ol  thi 

spirit.— J.  P.  I!. 
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Lithium;  Iodomereurales  of .     A.  Duboin 

rend.,  1905,  141,  1016—1018. 
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or  methyl   iodide.     The   mother   liqu  till   lower 

temperature d  large  prisms  of  2 1.  I  II    '■    Ml _.'■'.  very 

and  readily  melted,  1    pi  1  ial  ■.  in  pn     oce  of  traoi 
water,    and   havij  illy,   similar  solubilities   to  the 

other  salt.— J.  T.  P. 

Bromine    Fluoride.     P.    I.ebeau.     Comptes    rend.,    1905, 

141,  1018—1020. 
Bkomtse  and  fluorine  combine  at  the  ordinary  tem- 
perature with  evolution  of  heat,  forming  a  compound  of  the 
Formula  BrF3.  This  is  a  colourless  liquid,  freezing  to  a 
solid,  which  melts  again  at  about  4  C.  It  reacts  on  silicon 
in  the  cold,  producing  vivid  incandesci  nee,  and  its  re- 
actions on  mosl  other  elements  and  many  compound 
substances  resemble  those  of  fluorine  in  their  m. 

—J.  T.  D. 

Starch,  Glycogen  ami  Cellulose.    Z.  H.  Skraup  and  others. 
Monatsh.   f.   Chem.,    1905,   26.    1415—1472. 

The  authors  have  studied  the  action  of  acetic  anhydride 
saturated  with  gaseous  hydrogen  chloride  on  three  repre- 
sentative polysaccharides  ;  starch,  glycogen  and  cellulose. 
Thev  have  endeavoured,  by  determinations  of  the  mini- 
mum stochiometrical  ratios  in  which  chlorine  enters 
into  the  chloracetylated  derivatives  so  obtained,  to 
assign  minimum  values  for  the  molecular  weights  of  these 
colloid  carbohydrates,  on  the  assumption  that  combination 
takes  place  in  the  first  instance,  without  degradation  of 
the  aggregate,  an  assumption  not  wholly  verified  by  the 
experimental  results.  The  carbohydrates  were  suspended 
in  acetic  anhydride,  the  liquid  was  saturated  at  a  low 
temperature  with  hydrogen  chloride,  and  the  mixtures 
were  allowed  to  remain  in  contact  for  various  lengths  of 
time.  A  large  number  of  chloracetylated  products  have 
been  isolated  and  purified  by  fractional  solution  and 
precipitation.  These  products  were  also  converted  into 
the  corresponding  acetyl  compounds  by  replacing  the 
chlorine  atom  bv  acetyl  through  the  action  of  silver  acetate. 
These  acetates*  on  saponification,  all  proved  to  be  tri- 
acetates  on  the  Cfi  unit  for  the  three  polysaccharides  :  the 
saponified  residues  were  also  examined  as  to  the  relation 
they  bore  to  the  parent  substances.  The  following  chlor- 
acetyl  derivatives  are  those  which  arc  regarded  as  being 
definite  individuals  with  the  closest  approximation  to  the 
state  of  molecular  aggregation  of  the  original  carbohydrates 
and  as  possessing  1  atom  of  chlorine  in  combination 
with  each  aggregate  : — (1)  From  soluble  starch.  0-268  per 
cent,  of  chlorine,  indicating  a  molecular  weight  of  7440  = 
(C6H10O5)46— 50  for  soluble  starch:  (2)  from  glycogen, 
0-15  per  cent,  of  chlorine  indicating  a  molecular  weight 
of  16350  =  lC6H10<J-))100  for  the  saponified  carbohydrate 
which  was  probably  a  degradation  product  of  glycogen ; 
(3)  from  cellulose.  0-36  per  cent,  of  chlorine,  indicating  a 
molecular  weight  of  5508=(CsH10Os)s4  for  the  saponified 
carbohydrate,  regarded  as  being  nearly  equivalent  to  the 
original  cellulose. 

Longer  periods  of  action  gave  chloracetylated  derivatives 
of  degradation  products  of  the  parent  carbohydrates, 
with  percentages  of  chlorine  increasing  as  the  molecular 
aggregates  became  more  simple.  In  the  case  of  starch, 
chloraeetyl  derivatives  of  ervthrodextrin  (C6H10O5)6, 
maltose  and  finallv  glucose  were  obtained.  In  the  case 
of  cellulose,  a  reaction  lasting  14  days  yielded  a  chloraeetyl 
derivative  of  cellobiose  which  is  fully  described. — J.F.B. 
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Scammony    Pool ;     Presence    of    Pentoses    and    Methyl- 

pentoses    in    .     P.    Requier.     J.    Pharm.    Chim., 

1905,  J2,  640—642. 
In  addition  to  saccharose,   previously  recorded  (this  J., 
1905,   1246)     as   a   constituent   of    scammony   root,   t lie 
presence  of  pentoses  and  methyl-pent oses  is  now  estab- 
lished. 

Saccharine  constituents  of  fresh  root. — These,  cal- 
culated on  the  dry  root,  are : — Reducing  sugars,  as  dextrose, 
2-70  per  cent.  ;  saccharose,  6-80  per  cent.  ;  methyl- 
pentose,  0-95  per  cent.  ;    pentose,   traces. 

Saccharine  constituents  of  dried  root. — Reducing  sugars 
as  dextrose,  1-11  to  1-81  per  cent.;  saccharose,  2-08  to 
3-36  per  cent.  ;  methyl-pentose,  0-226  to  0-253  per  cent.  ; 
pentose,  0-05  to  0-065  per  cent. — J.  O.  B. 


Trade  Report. 

New  Zealand  ,-  Export  Trade  of . 

Bd.  of  Trade  J.,  Dec.  28,  1905. 

In  the  following  table  are  given  the  values  of  exports 
of  certain  articles  from  Xew  Zealand  in  the  years  ended 
Sept,    30,    19(34   and    1905: 


Wool 

Tallow    

Butter 

Sheep  skins 

Gold    

Kauri  gum 
Timber 


Tear  ended  30thISeptember 


1904. 


1905. 


4,331.000 
371,000 

1,360.000 
406.000 

2,052.000 
542.000 
247.000 


£ 
5,542,000 

345,000 
1.418.000 

465,000 
2,035,000 

508.000 

310,000 


The  increase  was  principally  in  drugs,  alcohol,  anthracene 
and  benzoin,  sulphate  of  iron,  copper  and  zinc,  and 
sulphuric  ether.  The  total  imports  from  the  United 
Kingdom  amounted  to  66,700*.  The  principal  imports 
from  all  countries,  together  with  the  share  of  the  United 
Kingdom,  were  as  follows  : — 


Australian  Customs  Decisions. 

Bd.  of  Trade  J.,  Dec.  21,  1905. 

Decisions  have  been  rendered  by  the  Commonwealth 
Department  of  Trade  and  Customs,  fixing  the  rates  of 
import  duty  on  the  following  substances  :  Algin  (as 
glue,  gelatin),  20  per  cent,  ad  valorem  :  black-lead  and 
plumbago  in  bulk,  free  ;  colours,  soluble  water,  20  per 
cent.  ;  manures,  including  ammonium  sulphate  and 
phosphate  rock,  free  ;  neutrex  (cocoa  butter  substitute), 
Id.  per  lb.  ;   levulose  (as  glucose),  8s.  per  ewt. 

Norway  ;  Customs  Tariff  of . 

Further  portions  of  the  new  customs  tariff  of  Norway 
appear  in  the  issues  of  the  Board  of  Trade  J.  for  each 
week,  the  concluding  portion  being  in  the  issue  for  Dec. 
14  last.  Each  of  these  numbers  may  be  obtained  from 
Messrs.  Wyman  and  Sons,  Fetter  Lane,  E.C.     Price  Id. 

Switzerland  ;  Trade  of . 

For.  Off.  A,,,,.  St  //■  »,  No.  3520. 

The  value  of  the  total  imports  of  mineral  products 
amounted  to  3,499,000/.,  the  share  of  the  Dnited  Kingdom 
in  these  imports  being  only  a  small  one  (29,6007.,  of  which 
22,000*.  wap  for  coals).  The  value  of  coals  imported  from 
all  countries  amounted  to  1,861,000?.  (an  increase  of 
122,000*.  on  the  imports  of  1903),  of  which  Germany 
supplied   80  per  cent. 

The  total  imports  of  druggists'  sundries,  chemicals  and 
colouring  mate  ials  in  1904  amounted  to  1,715,800*. 
(an  increase  of  68,800*.  on  the  imports  of  1903),  of  which 
1,583,900*.    was    for    manufactured    chemical    products. 


Articles. 


From- 


Drugs   

Anthracene,  benzoic  acid,   benzene,  car- 
bolic acid.  Ac 

Aniline  colours  

Aniline   

Pharmaceutical  preparations 

Sulphate  of  iron,  copper  and  zinc 

Arsenical  acid 

Starch  and  dextrin       

Caustic  potash  and  caustic  soda   

Varnishes  (not  oil) 

Stearine    

Boracic,  pure  carbolic,  phosphoric  acids 

Alkaloids    

Extract  of  quinine  and  refined  camphor 
Bromide,  iodine,  carbonate  of  magnesia,  &c. 

Perfumes  and  cosmetics 

Colouring  materials  


All 

United 

Countries. 

Kingdom 

£ 

£ 

125,500 

5,300 

99,400 

4,500 

66,300 

400 

65,800 

1.000 

52,600 

4,600 

49,300 

15,900 

46,700 

4,500 

39,600 

1,000 

35,900 

2,600 

33,400 

9,500 

29,000 

3,000 

27,500 

900 

23,900 

1,400 

22.600 

700 

14,000 

2,300 

13,900 

600 

259,200 

l.SOO 

The  total  imports  of  varnishes  in  1904  amounted  to 
33,400*.,  of  which  the  United  Kingdom  supplied  9,500*., 
or  an  increase  of  500*.  on  the  preceding  year.  The  principal 
supply  came  from  Germany,  representing  a  value  of 
14,500*. 

The  total  import  of  oils,  soaps,  and  fats  in  1904 
amounted  to  546,000*.,  or  a  decrease  of  45,000*.  on  the 
imports  of  the  previous  year.  This  decrease  is  accounted 
for  mainly  by  the  reduced  imports  of  oils.  The  principal 
articles  imported  from  all  countries  and  from  the  United 
Kingdom  were  as  follows :  Various  oils  and  liquid 
greases,  117,000*.  (from  the  United  Kingdom,  13,900*.); 
linseed  oil,  72,000*.  (United  Kingdom,  3,600*.) ;  ordinary 
and  scented  soaps,  42,400*.  (United  Kingdom,  1,700*.) ; 
candles,  2,200*.  (United  Kingdom,  500*.). 

The  imports  of  food  articles  amounted  to  13,449,000*., 
as  against  12,739,000*.  in  1903  ;  the  imports  included 
spirituous  liquors,  35,000*.  ;   and  extract  of  meat,  21,000*. 

The  United  Kingdom  continues  to  be  Switzerland's 
principal  market  for  her  manufactured  goods,  and  in  1904 
she  took  21-9  per  cent,  of  the  Swiss  exports,  including 
ironware  and  machinery,  186,800*.  ;  condensed  milk, 
695,800*.  ;  chocolate,  451,600*.  ;  pharmaceutical  prepara- 
tions, chemicals  and  colouring  materials,  146,700*.  The 
total  export  of  chemicals  from  Switzerland  in  1904  was 
valued  at  1,375,000*. 


New   Books. 

Elements  of  Quantitative  Analysis.  By  G.  H. 
Bailey,  D.Sc,  Ph.D.  Senior  Demonstrator  of 
Chemistry,  and  Lecturer  in  the  Victoria  University  of 
Manchester.  Maeinillan  &  Co.,  Ltd.,  London.  The 
Jlacmillan  Co.,  New  York,  1905.     Price  4s.  6d. 

Small  8vo  volume,  containing  a  preface,  241  pages  of 
subject  matter,  and  an  alphabetical  index.  The  text  con- 
tains 47  illustrations,  and  is  sub-divided  as  follows  and  for 
the  following  purposes  : — Chapters  I.  to  IV.  contain  intro- 
ductory remarks  and  instructions  of  general  application  ; 
V.  to  VI.,  the  methods  of  preparation  and  analysis  of  well, 
defined  compounds  such  as  may  provide  a  training  in 
manipulation  ;  Chapters  VII.  to  XIII.  are  devoted  to 
Volumetric  and  Gas  Analysis  ;  XIV.  to  XIX.,  to  Methods 
applicable  to  the  Analysis  of  Minerals,  duly  classified  ; 
XX.,  to  Processes  specially  employed  in  investigating 
Minerals  containing  the  rarer  elements  ;  XXI.  to  XXIII.. 
to  the  Technical  Analysis  of  (i)  Water  and  Fuel,  (ii)  Pro- 
ducts of  the  Alkali  Industry,  and  (hi)  Materials  containing 
Organic  Matter. 
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Meeting  held  at  the  University,  on  Thursday,  December  14, 
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PROF.    FRANKLAXn.    F.R.S.,   IN   THE   CHAIR. 

A  METHOD  OF  DETERMINING    THE  TURBIDITY 
OP  WATER, 

BY    J.    F.    LIVERSEEGE,    F.I.C. 

In  the  practice  of  water  analysis  it  is  often  useful  to 
observe  the  turbidity  of  samples  of  water  in  a  glass  tube 
•J  ft.  long.     For  some  years  I  used  the  following  scale  ; — 

■•  1 3ear." 

"  Vary  slightly  turbid — small  print  legible 

"  Slightly  turbid  " — small  print  visible,  but  not  legible. 

"  Turbid  " — all  print  invisible,  end  of  tube  visible. 

"  Very  turbid  "-    end  of  tube  invisible. 

This  scale  had  the  disadvantage  of  using  words  instead 
of  numbers,  of  having  too  few  steps  between  "clear" 
and  "very  turbid,"  and  of  the  indefiniteness  of  "small 
print." 

I  thought  that  greater  precision  might  be  obtained  by  the 
use  of  the  tintometer,  or  by  observing  a  vertical  column  of 
water,  the  height  of  which  could  be  varied  according  to 
the  turbidity  of  the  sample,  but  the  rapidity  with  which 
some  waters  deposit  their  sediment  made  it  necessary 
that  the  observation  tube  should  be  closed  and  periodically 
shaken. 

As  the  tube  must  be  closed,  it  is  convenient  to  vary 
the  size  of  the  type  and  keep  the  length  of  the  tube  constant. 
Test  type  as  used  by  oculists  is  suitable  for  the  purpose. 
The  type  is  mounted  on  a  board  attached  to  a  cord  running 
over  a  pulley,  and  is  arranged  about  6  in.  from  the  end 
of  the  tube,  or  about  2-5  ft.  from  the  eye.  The  type  is 
raised  or  lowered  till  the  set  is  found  which  can  be  easily 
read.  When  type  for  2-5  ft.  normal  vision  can  be  read 
through  the  2  ft.  of  water,  the  turbidity  is  expressed  as  "  0" ; 
when  type  which  should  be  read  at  4  ft.  can  just  be  read 
at  2-5  ft.  with  2  ft.  of  water  between,  the  turbidity  is 
expressed  as  (4 — 2-5  =  )  1-6;  and  so  on,  subtracting  2-5 
in  each  case  from  the  number  of  feet  for  normal  vision  of 
the  particular  set  of  type.  Proceeding  in  this  [way  the 
approximate  numerical  value  of  "  very  slightly  turbid  " 
is  0-5  to  1-5.  of  "  slightly  turbid  "  2-o  to  4-5.  of  "  turbid  " 
6  to  3S,  and  of  "  very  turbid  "  over  38.  I  describe  these 
numbers  as  "  turbidity  expressed  in  feet  of  distance  to 
read  standard  type."  The  set  of  test  type  I  use  was 
designed  by  G.  Cowell,  and  is  published  by  Messrs.  Xitsche 
and  Giinther.  66,  Hatton  Garden,  ;  the  range  is  from  2 
to  40  ft.  of  normal  vision. 

When  the  water  is  so  turbid  that  2  ft.  of  it  obscures 
the  type  entirely,  a  tube  1  ft.  in  length  may  be  used,  still 
reading  at  2-5  ft.  from  the  type.  I  expected  that  the 
numbers  of  the  1  ft.  tube  would  be  one-half,  or  perhaps 
one-quarter,  of  those  found  with  the  2  ft.  tube,  but  the 
proportion  is  nearer  one-tenth.  In  these  circumstances, 
it  is  better  not  to  attempt  to  calculate  from  one  tube  to 
the  other,  but  to  give  the  turbidity  numbers  and  the 
length  of  the  tube  as  well. 

To  make  the  illumination  as  constant  as  possible  I 
obtained  light  from  a  window  facing  north  and  take  readings 
in  the  morning  only.  During  the  year  I  have  used  this 
method  regularly  and  have  found  it  advantageous  in 
comparing  a  series  of  waters  from  month  to  month. 


I  H-.  i    ISIOW. 

Hr.  T.  S.  Prii  i.  b  ked  il  thi  would 

depend  on    omi   power  "i  1 1"'  li  agth  of  I  be  i  abe  I 

1 1„    i  H  i  ii  ■.  i        ud    tl  ination   of   the 

different  degree    ol   turbidity  in  water  was  a  matter  of 
ren   ._- 1 ... i   impo  filtration 

....  as  pi  obabl  j  can  ied  on   a ith  the  object 
of  removing  bacteria,  could  no!  be  cm  troll.-.  I  bj 
logical    examination    without    some    considerable    delay. 
Two  dayB  at  lea  required  before  the  operation  of 

il„.  filters  could  be  i  Ij   checked,      uij    method 

of  determining  the  turbidity  rapidly  became,  therefore,  of 
immense  impoi  tarn  e  in  i  a  ini  ei  ing.    [t  was  impo    ibli  that 
bacteriologii  ii  ould  I  brow     m  b  ...  pid  light 

on,  the    ill.;.,  i  .i     the  determination  of  the  turbidity,  or 
otherwise,  of  water. 

Mr.  I.ivK.usEEuE,  in  replj  .  said  be  knew  of  no  law  which 
had  been  formulated  to  give  the  relation  between  the 
amount  of  light  passing  and  the  length  of  the  turbid 
liquid.  The  proportion  between  1  ft.  and  2  ft.  being 
about  one  to  ten  suggested  the  amount  of  light  that 
might  vary  inversely  as  the  cube  of  the  length.  He  was 
not  sure  that  the  method  would  be  exact  enough  for 
testing  bacteriological  filtration.  Probably  the  diflerenco 
between  0  and  (Jo  would  be  a  serious  difference,  bacterio- 
logically.  The  method  would  be  more  useful  for  un- 
filtered  waters. 


THE  INFLUENCE  OF  SMALL  (,il  WT1TIES  OF 
ELEMENTS  IX  COPPER  UPOX  ITS  REACTIONS 
WITH  NITRIC  ACID. 

BY   J.    H.    STANSBIE,    B.SC,    F.I.C. 

The  character  of  the  reactions  which  take  place  when 
pure  metals  are  dissolved  in  nitric  acid  has  been  the  subject 
of  many  investigations,  and  the  general  effects  .  f  diluting 
the  acid  and  of  varying  the  temperature  at  which  the 
dissolution  takes  place,  are  well  known.  Also,  the  effects 
of  the  presence  of  nitrous  acid  in  the  nitric  acid  solution, 
and  of  nitrates  formed  during  the  dissolution  of  the  metals 
ui  it  have  received  much  attention.  Acworth,  Armstrong, 
Gladstone  and  Divers  are  among  those  who  have  done 
much  work  in  this  direction,  but  very  little  seems  to 
have  been  done  in  the  direct  investigation  of  the  effects 
of  impurities  in  the  metals  themselves  upon  their  general 
reactions  with  the  acid,  and  it  is  to  this  end  that  the  work 
described  in  this  paper  is  din    ted. 

Given  a  sample  of  the  pure  metal  and  a  solution  of 
nitnc  acid  it  may  be  stated  that  the  volume  and  com- 
position of  the  gas  liberated  by  the  dissolution  of  a  given 
■weight  of  the  metal  in  a  given  volume  of  the  acid  will 
depend  upon  the  dilution  of  the  acid  and  the  temperature 
nt  which  the  reaction  takes  place.  K,  however,  any  one  of 
these  conditions  is  allowed  to  vary,  a  variation  in  the 
result  may  be  looked  for.  The  work  now  to  be  described 
has  for  i'ts  object  the  detection  and  measurement  of 
variations  in  the  volume  and  composition  ol  the  evolved 
gas  caused  by  the  introduction  of  small  quantites  of  ele- 
ments into  pure  copper. 
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The  apparatus  used  is  of  simple  form  and  readily  con- 
trolled. It  is  shown  in  Fig.  1.  The  reaction  is  carried 
out  in  a  small  heaker  A  fitted  with  a  rubber  bung  through 
which  pass  an  angle  tube  for  the  escape  of  the  gas,  a 
delivery  tube  with  a  narrow  bore  for  the  addition  of  the 
acid,  and  a  thermometer  to  determine  the  temperature  of 
the  reaction.  The  bottom  of  the  bung  is  cut  away  at  a 
small  angle  near  the  gas  tube,  and  the  under  surface 
coated  with  a  thin  film  of  paraffin  wax.  The  acid  delivery 
tube  is  connected  with  the  burette  B,  from  which  the 
measured  quantity  of  the  acid  solution  is  run  into  the 
beaker.  The  lower  part  of  the  burette  is  surrounded  by 
a  water  jacket  0,  for  raising  the  temperature  of  the  acid, 
and  the  lower  part  of  the  beaker  is  immersed  in  a  water 
bath  D.  A  graduated  cylinder,  fitted  with  an  angle  tube 
and  stopcock,  and  standing  in  an  inverted  bell  jar  F,  is 
used  for  collecting  and  measuring  the  evolved  gas.  A  second 
bell  jar  G  is  connected  with  the  first  jar  by  a  flexible  tube, 
and  is  so  arranged  that  it  can  be  raised  or  lowered  to 
regulate  the  level  of  the  water  in  the  first  jar  to  the 
requirements  of  the  experiment  in  hand. 

The  oxygen  apparatus  consists  of  an  ordinary  drying 
cylinder,  having  a  tap  funnel  connected  to  the'tubulure 
at  the  bottom  of  the  cylinder  by  a  flexible  tube.  The 
cylinder  is  graduated  and  is  fitted"  w  ith  a  rubber  bung  and 
delivery  tube. 

An  experiment  is  carried  out  as  follows  : — The  metal  is 
reduced  to  filings,  which  are  sifted  through  brass  gauze 
with  64  meshes  to  the  linear  inch,  and  the  sifted  portion 
is  carefully  magneted  to  remove  particles  of  iron  derived 
from  the  file.  One  grm.  of  the  filings  is  trans- 
ferred to  the  dry  beaker.  The  rubber  bung,  to  which  the 
burette  is  attached,  is  held  in  position  by  a  retort  clip, 
the  acid  run  into  the  burette  and  levelled.  The  beaker 
is  then  pressed  on  to  the  bung,  the  measuring  cylinder 
attached,  and  a  water  lute  run  between  the  nm  of  the 
beaker  and  the  side  of  the  bung  to  ensure  the  apparatus 
being  gas  tight  when  in  position.  Hot  water  is  poured 
into  the  water-jacket  surrounding  the  portion  of  the 
burette  containing  the  acid.  The  hot  water  bath  in 
which  the  beaker  is  to  be  partly  immersed  is  now  pre- 
pared and  brought  into  position,  "and  one  minute  allowed 
for  the  beaker  to  come  to  the  temperature  of  the  bath. 
The  acid  is  then  allowed  to  run  in  slowly,  and  the  tem- 
perature noted.  When  the  action  is  finished  water  is 
poured  into  the  burette,  and  allowed  to  run  into  tho 
beaker.  In  this  way  the  whole  of  the  gas  is  transferred 
to  the  measuring  cylinder.  The  water  is  levelled  and  the 
volume  of  the  gas  read  off.  The  level  of  the  water  in  the 
bell-jar  is  then  raised,  its  temperature  taken,  and  a 
measured  volume  of  oxygen  added  to  the  gas  in  the 
cylinder.  The  cylinder  is  shaken  to  remove  the  last  traces 
of  nitric  peroxide,  allowed  to  stand  for  a  minute,  and  the 
volume  of  gas  again  read  off.  The  height  of  the  barometer 
is  then  taken,  and  the  experiment  is  finished. 

The  water  over  which  the  gas  is  collected  and  the  oxygen 
apparatus  are  allowed  to  come  to  the  same  temperaure 
before  use. 

The  following  example  shows  the  method  of  working  •— 
Volume  of  air  in  apparatus  before  the  addition  of  acid  = 
45  c.c.  ;  volume  of  gas  in  cylinder  =  215  c.e.  ;  volume 
of  oxygen  added  =  125  c.c;  volume  of .  residual  gas  = 
iZ  c.c.  ;    temperature  =  20-9°C.  ;    pressure  =  756  mm. 

From  the  data  thus  obtained  it  is  easy  to  find  the  volume 
of  nitric  oxide  originally  present  in  the  collected  gas  and 
this,  together  with  the  volume  of  nitric  oxide  already 
removed  by  the  oxygen  of  the  air  present  in  the  apparatus 
at  the  beginning  of  the  experiment,  gives  the  total  volume 
of  nitric  oxide  liberated  from  the  acid  solution  The 
volume  of  the  gases  other  than  nitric  oxide  is  also  readily 
determined.  J 

In  the  experiment  in  which  the  above  measurements 
were  made  the  volume  of  nitric  oxide,  ci  to  the 

dry  gas  at  N.T.P.,  obtained  by  the  dissolution  of  1  grm 
of  pure  copper  in  15  c.c.  of  nitric  acid  (sp.  gr.,  1-2)  at  65°  C 
was  176  c.e.,  and  the  volume  of  tl     i 

The    standard    copper    used    ii,    ,  .Ilt,'  wa3 

obtained  by  fusing    the    elect.  lai    lmder 

charcoal  in  a  carbon  crucible,  and  well  agitating  the 
molten  metal  in  contact  with  the  charcoal.  The  metal 
•was  then  allowed  to  solidify  under  charcoal  so  as  to  prevent 


absorption  of  oxygen  during  solidification,  and  gave  on 
electrolytic  assay"Cu  =  10004  per  cent. 

Variations  in  Temperature. — A  number  of  experiments 
were  made  to  determine  the  general  effect  of  varying  the 
temperature  at  which  the  reaction  takes  place.  One  grm. 
of  copper  was  dissolved  in  15  c.c.  of  nitric  acid  (sp.  gr.  1-2). 
The  experiment  was  carried  out  exactly  as  described 
above,  and  the  temperature  was  regulated  by  the  water- 
jacket  and  water-bath.  The  time  required  for  complete 
dissolution  was  noted.  The  results  are  given  in  the 
following  table,  and  are  also  plotted  on  the  curves. 
Fig.  2  :- 


Time  in 
min. 


56 
30 
16 
6 
5 
5 
4 
3 


Temperature 
in  °C. 


Volume  of 
Xitric  Oxide. 


25 
35 
45 
55 
65 
75 
85 
95 


C.C. 

137-5 

139-5 

153-0 

163-0 

176-0 

182-0 

185-0 

192-0 


Total  Volume  of 
Gas  Liberated. 


c.c. 

142-0 

145-5 

157-0 

167-0 

179-0 

185-0 

186-0 

193-5 


190 

110 

3    no 

•S-    ISO 

r 

'A 

<>■ 

„ 

£ 

3 

-       130 

Temperature 


*  Centijrad* 
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Reference  to  the  curves  makes  it  clear  that  increase  in 
the  temperature  at  which  the  reaction  takes  place  causes 
a  considerable  increase  in  the  volume  of  nitric  oxide 
liberated,  and  a  slight  decrease  in  the  volume  of  gas  other 
than  nitric  oxide. 

Dilution  of  the  Acid. — Xitrie  acid  of  sp.  gr.  1-2  contains 
5-8  grms.  of  nitric  acid  in  15  c.c.  of  the  solution.  In  deter- 
mining the  effect  of  dilution  on  the  volume  and  com- 
position of  the  evolved  gas.  it  was  arranged  that  the 
volume  of  aeid  solution  used  for  each  experiment  should 
contain  5-8  grms.  of  nitric  acid.  The  other  conditions  were 
kept  as  constant  as  possible  and  the  temperatures  actually 
observed  varied  little  from  70°  C.  One  grm.  of  standard 
copper  was  used  for  each  experiment,  and  the  results  are 
embodied  in  the  following  table  : — 


Volume  of  Acid 

Volume  of 

Total  Volume 

Solution. 

Nitric  Oxide. 

of  Gas. 

c.c. 

c.c. 

c.c. 

20-0 

158-5 

159-5 

15-0 

177-5 

178-5 

12-5 

167-5 

170-0 

8-5 

130-0 

133-0 

6-5 

74-0 

80-0 

It  was  evident  from  the  last  two  experiments  that  the 
quantity  of  nitric  peroxide  in  the  apparatus  largely 
exceeded  that  which  would  be  formed  by  the  union  of 
nitric  oxide  with  the  oxygen  of  the  air  present  in  the 
beaker  at  the  beginning  of  the  reaction.  Therefore, 
nitric  peroxide  is  clearly  a  product  of  the  reaction  when 
the    acid    solution   exceeds    a    certain    strength.      From 
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id  of 
1-2 
temperature  of  I  C. 

pjH  r. — The  follow  in. 
■how  the  Bg  pure  oopper  for  the  standard 

experiments : — 


Varieties  of  Copi   r 

Volume  of 

Nitn>    I 

Total    > 
of  Gas. 

Copper  lor  electrical  work 

CO. 

177-0 
158-5 
152-0 
148-5 

c.c. 
160-0 

The  ordinary  impurities  in  commercial  copper  thus 
affect  the  volume  and  composition  of  the  gas  liberated 
by  the  dissolution  of  the  metal  in  nitric  acid.  The  sample 
of  dry  copper  given  in  the  above  table  was  prepared  by 
uniting  pure  copper  in  contact  with  air ;  so  that  on 
which  is  generally  present  in  the  commercial  metal,  has 
the  same  general  effect  as  other  impurities. 

Pure  Copper.— In  a  number  of  experiments  with  the  pure 
standard  copper  and  nitric  acid  (1"2)  at  a  temperature 
of  05  aC,  1  pram  of  the  metal  gave  175  to  177  c.c.  of 
nitric  oxide,  and  it  was  decided  to  take  176  c.c.  as  the 
standard  volume  for  the  nitric  oxide  liberated  under  the 
above  conditions,  and  177  for  the  total  volume,  so  that  the 
liberated  gas  is  practically  all  nitric  oxide.  From  the 
equation  commonly  accepted,  it  is  found  that  1 
•of  pure  copper  should  liberate  234  c.c.  of  nitric  oxide. 
Therefore,  there  is  a  deficiency  of  '25  per  cent,  in  the  volume 
of  gas  actually  collected.  As  nitric  oxide  is  only  slightly 
soluble  in  water,  and  as  the  gas  is  delivered  on  to  i  he 
surface  of  the  water  in  the  collecting  cylinder,  and  is  only 
in  contact  with  it  for  about  10  minutes,  this  source  of  error 
may  be  neglected.  But  nitric  oxide  is  somewhat  freely 
soluble  in  nitric  aoid  and  nitrate  solution,  and  some 
experiments  were  made  to  determine  how  far  this  solubility 
would  account  for  the  deficiency  noticed  above,  assuming 
the  equation  to  be  correct. 

The    absorption    apparatus    consists    of   a    short    glass 
cylinder  of  25  c.c.   capacity,    fitted  with  a  rubber   I 
and  two  angle  tubes.     The  longer  of  the  two  tubes  has  a 
narrow  bore,  and  is  expanded  at  one  end  into  a  flat 
which,  when  the  tube  is  in  position,  presses  on  to  a  pad  of 
glass  wool  at  the  bottom  of  the  cylinder.     This  arrange- 
ment breaks  up  the  bubbles  as  they  escape  from  the  i 
and  brings  the  gas  well  into  contact  with  the  absorbing 
liquid  in  the  cylinder.     Also,  no  difficulty  is  experienced 
in  displacing  the  whole  of  the  gas  in  the  apparatus  at  the 
end  of  the  experiment. 

The  only  difference  in  the  arrangement  of  the  apparatus 
for  these  experiments,  and  that  already  described,  is  in 
the  introduction  of  the  absorption  tube  between  the  beaker 
and  the  collecting  cylinder.  A  second  water-bath  is  used 
to  bring  the  absorption  tube  to  the  required  temperature. 

A  number  of  experiments  were  carried  out  as  follows  : — 
One  grm.  of  standard  copper  was  dissolved  in  15  c.c.  of 
nitric  acid  (1-2)  at  65  (.'.,  and  the  gas  passed  through 
the  absorption  tube  into  the  collecting  cylinder.  The  gas 
remaining  in  the  apparatus  was  then  driven  into  the 
cylinder  and  the  nitric  oxide  estimated. 

Fifteen  c.c.  of  the  absorbing  solution  at  05°  C.  were  used 
for  each  experiment. 


Absorbing  Solution. 


Nitric  acid  (1-2)  alone     

,,     with  1  grm.  of  copper  dissolved  in 
it    and   the    solution    gently 

boiled  for  5  mins 

„         ,i     with  1  grm.  of  copper  dissolved  in 
it  and  a  current  of  air  blown 

through  the  solution    

.,         ,,     with  1  grm.  of  copper  dissolved  in  it 
Neutral  solution  of  copper  nitrate 


•  linn    the    well-known 
i hat  nitric  ai  id  and  copper  nitrate  in  solution  absorb 
nitric  oxide,  and  further  absorption  accot 

ly  at  any  rate,  for  the  difference  beta  umo 

of  tli-  nd   that  indicated   by  the 

usual  equation,      for  it  is  worthy  of  m 
of  nitric  oxide  absorbed  by  nitric  acid  al  66   C,  add 
the  volume  by  the  copper  at  66°  C,  gives  ron 

tin-  volume  calculated  from  the  equation. 

Influence    of     I  und   Bismuth. — Tho 

part  of  the  work  now  to  be  described  is  a  systematic 
examination  of  tin-  effects  of  arsenic,  antimony,  and  bis- 
muth when  introduced  separately  into  copper,  upon  the 
reaction  of  the  latter  metal  with  nitric  acid.  From  what 
has  been  said  already  in  connection  with  the  effects  of 
the  impurities  present  in  commercial  copper,  it  is  'dear  that 
considerable  care  must  be  exercised  in  the  preparation  of 
the  alloys  so  as  to  ensure  that  only  the  two  metals  under 
consideration  shall  be  present  in  them.  In  the  preparation 
of  these  alloys,  it  was  found  convenii  nl  to  prepare  a  rich 
alloy  of  copper  and  tip  other  metal,  and  to  use  weighed 
portions  of  this  alloy  To  introduce  tho  second  metal  into 
fresh  portions  of  pure  copper.  The  preparation  of  an 
alloy   was  carried   out  as  follows  : — 

The  weighed  quantity  of  copper  was  melted  under 
charcoal  in  a  carbon  crucible,  and  well  agitated  in  contact 
with  the  charcoal ;  the  weighed  quantity  of  rich  alloy 
was  then  dropped  in  and  the  metal  well  agitated  to  ensure 
perfect  mixture,  Tin-  pot  his  withdrawn  from  the  fire 
and  allowed  to  cool  with  the  lid  on,  the  surface  of  the  alloy 
being  further  protected  from  the  atmosphere  by  the  layer 
of  charcoal.  In  this  way,  complications  due  to  the 
absorption  of  oxygen  by  the  solidifying  alloy  were  avoided. 
The  button  of  alloy  was  weighed  when  cold,  and  its  weight 
compared  with  the  weight  of  metal  used  in  its  preparation. 
Tin-  buttons  usually  prepared  weighed  200  grains,  and  the 
loss  during  preparation  was  generally  less  than  0-2  grain. 
The  alloys  containing  arsenic  and  antimony  showed  no 
signs  of  liquation,  and  their  composition  was  taken  as 
prepared  ;  but  those  containing  bismuth  showed  signs  of 
liquation  even  below   1   per  cent,   of  bismuth.     Above   1 

Eer  cent,  the  liquation  was  very  marked,  small  globules 
eing  extruded  through  the  surface  of  the  buttons.  A 
number  of  these  globules  were  detached  from  the  buttons 
and  analysed.  The  analysis  gave  99-7  per  cent,  of  bismuth, 
and  the  ammoniacal  solution,  from  which  the  bismuth  was 
precipitated,  had  a  faint  blue  colour  due  to  the  presence 
of  a  trace  of  copper.  But,  since  it  would  be  practically 
impossible  to  detach  the  globules  from  the  buttons  without 
bringing  away  a  little  of  the  alloy,  this  trace  of  copper  must 
be  regarded  as  adventitious.  Therefore,  a  solidifying  alloy 
of  copper  and  bismuth  rejects  pure  bismuth,  and  this  is 
so  even  when  the  content  of  bismuth  exceeds  50  per  cent. 
It  was,  therefore.fnecessary  to  analyse  the  series  of  copper- 
bismuth  alloys  prepared  for  the  experiments  to  be  described 
later,  and,  as  the  amount  of  liquation  could  not  be  con- 
trolled, the  composition  of  the  series  is  not  as  uniform  as 
that  of  the  antimony  and  arsenic  series. 

The  arsenic  antimony,  and  bismuth  used  in  the  prepara- 
tion of  the  alloys  were  specimens  of  the  ordinary  pure 
metals,  and  as  not  more  than  3  per  cent,  was  put  into  an 
alloy,  only  the  merest  traces  of  impurities  would  be  thus 
introduced. 

In  order  to  make  the  comparison  as  complete  as  possible, 
1  grm.  of  each  of  these  metals  was  dissolved  in  1.5  c.c. 
of  nitric  acid  (1-2),  the  gas  collected  and  determined. 
The  arsenic  and  bismuth  dissolved  readily  at  65°  C,  but 
the  antimony  was  oxidised  slowly  even  at  94°  C.  The 
following  tables  gives  the  volumes  of  the  dry  gas  at 
X.T.P.  :— 


Nitric  Oxide. 

Total  Gas. 

Temperature 

c.c. 

327-0 

188-0 

79-5 

c.c. 
330-0 
199-5 

81-0 

•c. 

67 
94 
67 

ference  to  the  table  renders  it  evident  that  nitric 
oxide  is  the  principal  rraseous  product  of  the  dissolution 
of  arsenic  and  bismuth^in  the  1-2  acid,  for  99  and  9S  per 
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cent,  of  the  collected  gas  is  nitric  oxide.  The  antimony 
follows  closely  with  94  per  cent,  of  nitric  oxide,  The 
nitric  acid  employed  was  a  sample  of  the  ordinary  pure 
acid  supplied  by  a  well-known  firm.  It  was  found  to 
contain  but  the  merest  traces  of  impurities,  and  it  was  not 
thought  necessarv  to  attempt  their  removal.  A  sufficient 
quantity  of  this  "acid  to  serve  for  a  whoie  scries  of  experi- 
ments was  diluted  to  the  necessary  strength,  so  that  the 
composition  of  the  acid  was  kept  as  constant  as  any  of  the 
other  conditions. 

Alloys  oi  Copper  and  Arsenic— A  series  of  10  copper- 
arsenic  allovs  were  prepared  with  the  precautions  already 
described.  "The  allovs  were  reduced  to  filings,  sifted  and 
magneted  and  freed  "from  iron.     One  grm.  of  each  alloy 


was  dissolved  in  15  c.c.  of  nitric  acid  (1-2),  the  evolved 
gas  measured,  the  nitric  oxide  determined,  and  the 
volumes  of  the  dry  gasea  at  N.T.P.  calculated.  Two 
experiments  were  niade  with  each  alloy,  and  if  anything 
abnormal  was  noticed  in  the  general  working  of  an  experi- 
ment it  was  repeated.  Any  experiments  in  which  the 
variations  in  temperature  were  more  than  2°  from  the 
standard  temperature  of  65°  C,  were  rejected.  The 
results  are  embodied  in  the  following  table  ;  and  are  also 
plotted  on  the  curves,  Fig.  3. 

Note.— The  curves  A  and  C  represent  volumes  of  nitric 
oxide,  and  the  curves  B  and  D  total  volumes,  for  the  alloys 
and  mixtures  respectively.  Similar  remarks  apply  to 
Figs.  4  and  5. 


Alloy. 


As  arsenic  per  cent. 
Vol.  of  nitric  oxide 
Total  volume    


0-00 
176-0 
177-0 


0-05 
132-5 
153-0 


0-10 
126-0 
149-0 


0-25 
121-0 
145-0 


0-50 
126-5 
145-0 


0-75 
135-5 
153-0 


1-00  1-50 

143-5  152-0 

160-5      I    165-5 


8. 

9. 

2-00 
156-0 
170-0 

2-50 
164-5 
177-0 

3-00 
172-5 
183-0 


Alloys  of  Copper  and  Anti,nony.-An  exactly  similar  series  of  copper-antimony  alloys  were  made,  and  the  experi- 
ments carried  out  as  described,  with  the  following  results  : — 


Alloy. 


Antimony  per  cent. 
Vol.  oi  nitric  oxide 
Total  volume    


0-00 

0-05 

0-10 

0-25 

0-50 

176-0 

169-0 

164-0 

159-5 

154-5 

177-0 

173-0 

171-0 

168-0 

165-0 

0-75 
156-5 
167-5 


1-00 
158-0 
167-0 


1-50 
159-0 
168-0 

2-00 
161-5 
169-5 

2-50 
164-5 
171-0 

3-00 
165-5 
173-0 

Alloys  of  Copper  and  Bismuth.-On  account  of  the  liquation  which  took  place  during [the  ^*fic^on    *   th0ef 
alloys  of  this  series,  it  was  necessary  to  determine  the  bismuth  m  those  containing  more   than   0-1    per    cent, 
bismuth.  


AUoy. 


Bismuth  per  cent 

Vol.  of  nitric  oxide   . . . 
Total  volume     


0-00  0-05 

176-0  176-0 

177-0     !    178-0 


0-10 
175-0 

177-5 


0-24 
173-5 

177-0 


0-48 
172-5 
176-0 


0-72 
166-5 
171-5 


ll-s3 
164-0 
170-5 


1-10 
162-0 
170-5 


1-57 
160-0 
167-5 


2-15 
155-0 
166-5 


10. 


2-51 

153-0 
162-5 


Co 
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Similar  seriea  ol  experiments  were  made  with  mixtures 
PI,,  r  and  ai  v  nio,  i  opper  and  u  ind  i  ■  ■  1 1 1 m ■  i- 

n in i  bismuth,  to  determine  th<  umplj 

two    metals    as    oompared    with    alloying  die 

oopper  and  biamutfa  were  used  in  the  form  of  sifte 
the  ,-irscrti.'  and   antimony   were   powdered   in   an   ■•    tte 
mortar,  and   the  powder  sifted.     In    prepai  en 

mixture,  the  required  Quantity    oi  the  other  metal 
weighed  on  a  watch  gins  and  then  made  up  to   I 
with   oopper.     The   mixture   was  treated   in   exactly    the 
manner  as   the   corresponding   alloy.     The   i 
tabulated   below,   and  an-  also  plotted  on  the  • 
ponding  curve  diagrams  : — 


inveetigal furnishes   another   example   of   the 

ifluence  "t  small   quantities  oi  elements,   both 
metals  and   non-metals,   upon  the  pn 
about    which    there    i      'ill    much   t"   be   Baid.     A    n 
extended  reseai  ad  may  thi 

light  on  the  subject. 

h  maj  b  tiggested  thai  in  carrying  out  this  reeearoh, 
it  would  have  been  more  complete  it  the  composition  of 
the  residual  gas  had  also  been  determined  the 

obief  aim   of  tin-   present        i  rather  t< 

differentia]  act than  to  give  complete  analytical  details, 

this   was   not    attempted.     Nitric   oxide   is   the    principal 
gas  liberated  bj   the  metals  pn  lenl   in  the  alloys  under 


Mij 

of  Copjn  r  and  .  1 

Mixture. 

1. 

2. 

3. 

4. 

5. 

0. 

7. 

8. 

9. 

10. 

1          i  nitric^oxide    

0-00 
176-0 
177-0 

0-05 
174-:. 
179-0 

0-10 
174-0 
179-0 

0-25 
175-0 
177-5 

0-50           0-75 
17.-.-0         175-0 
175-5          177-5 

1-00 
176-0 
176-5 

1-50 
1740 
178-0 

2-00 
174-0 
177-5 

2-50 
175-0 

179-0 

3-00 
174-0 

Mixtures  of  Copper  and  Antimony. 

Mixture. 

1. 

o. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

JO. 

Antimony  per  cent 

0-00 

176-0 
177-0 

0-05 

174-5 
177-0 

0-10           0-25 

174-U          175-0 
176-5      ! 

0-50 
175-u 
177-5 

0-76 

175-0 
178-0 

1-00 
176-0 
178-5 

1-50 
174-0 
175-5 

2-00 
174-0 
177-0 

2-50 
175-0 
177-5 

3-00 

174-u 

Note—  Up  to  1  per  cent,  the  antimony  dissolved  completely,  beyond  that  the    solution    became    milky, 
sediment  showed  that  the  antimony  was  not  completely  oxidised  under  the  conditions  of  the  experiment. 


and    a    slight    dark 


Mixtures  of  Copper  and  Bismuth. 

Mixture. 

1.                  2. 

3. 

4. 

5. 

6. 

0-00               0-05 
176-0             173-5 

177-u 

0-25 
174-0 
177-0 

0-75 
174-0 
176-0 

1-50 
173-5 
175-5 

2-00 
173-0 
175-0 

174-0 

It  has  been  shown  by  the  foregoing  experiments  that 
the  presence  of  impurities  in  copper,  even  in  very  small 
proportions,  modifies  the  reaction  of  the  metal  with  nitric 
acid,  and  that  this  effect  is  altogether  out  of  proportion 
to  the  quantity  of  impurity  present.  When  oxygen  is 
the  impurity,  the  falling  off  in  the  volume  of  gas  liberated 
may  be  due  to  part  of  the  metal  being  already  oxidised 
at  the  commencement  of  the  acid  attack.  But  the 
explanation  of  the  action  of  arsenic  and  antimony  must 
be  looked  for  in  quite  another  direction.  In  a  pure 
copper-arsenic  alloy,  containing  an  excess  of  copper  the 
arsenic  is  present  as  arsenide,  and  it  is  the  relation  of  the 
arsenide  to  the  excess  of  copper  that  confers  upon  the 
alloy  its  characteristic  properties.  When  the  alloy  is  in 
the  molten  state  it  is  without  doubt  a  solution:  but 
during  solidification  this  simple  composition  may  be 
modified,  and  a  number  of  changes  may  take  place,  such  as 
the  crystallisation  of  pure  copper,  the  formation  of 
eutectics,  and  the  segregation  of  the  arsenide  itself.  But 
as  all  or  any  of  these  changes  would  result  in  the  more 
or  less  complete  separation  of  the  main  bulk  of  the  copper 
from  the  arsenide,  it  is  difficult  to  see  how  the  presei 
arsenic  in  such  a  mixture  could  seriously  affect  the  action 
of  nitric  acid  upon  it. 

It  would  appear  that  a  much  more  intimate  relation 
of  the  arsenic  with  the  whole  mass  of  the  copper  is  required. 
and  the  condition  of  most  intimate  relation  of  the  arsenic 
with  the  whole  of  the  copper  would  be  furnished  by  a 
perfect  solid  solution.  Thus,  the  minimum  action  would 
be  given  by  the  alloy  containing  the  percentage  of  the 
added  metal  which  gave  the  most  perfect  sohd  solution. 
If  this  view  is  correct  the  point  is  reached  for  copper- 
arsenic  when  the  arsenic  equals  0-25  per  cent.,  and  for 
copper-antimony  when  the  antimony  equals  0-5  per  cent. 
Also,  the  behaviour  of  the  copper-bismuth  alloys  seems  to 
indicate  the  absence  of  sc'id  solutions  from  their  com- 
positions. 


consideration,  and  is  readily  estimated  with  sufficient 
accuracy  for  the  purpose.  It  is  here  regarded  as  an 
indicator  of  variations  in  the  chemical  change  due  to 
variations  in  the  composition  of  the  metal  producing  it. 

Refinements  in  the  methods  employed  have  been  left 
for  future   work. 

Discussion-. 

Dr.  T.  S.  Price  said  that  many  investigations  had 
already  been  carried  out  as  to  the  action  of  nitric  acid 
on  different  metals,  and  the  action  varied  very  much 
with  the  strength  of  nitric  acid  used.  The  presence  of 
nitrous  acid  had  been  foimd  by  Veley  and  others  to  have 
great  influence.  Did  Mr.  Stansbie  investigate  to  see  if 
there  were  other  substances  present  which  might  affect 
the  results  ?  The  presence  of  nitrous  acid  and  other 
substances  in  the  nitric  acid  was  so  very  important  that 
he  should  have  thought  it  would  have  been  taken  into 
account  at  the  very  beginning  of  the  investigation.  The 
subject  was  a  very  complicated  one.  He  had  had  occasion 
recently  to  look  up  accounts  of  the  action  of  nitric  acid 
on  metals,  and  they  seemed  to  be  very  contradictory. 

The  Chairman-  did  not  quite  agree  with  Dr.  Price 
regarding  the  influence  of  nitrous  acid,  because  of  the 
great  consistency  of  the  results  which  Mr.  Stansbie 
appeared  to  have  obtained.  If  it  were  due  to  accidental 
impurities  of  that  kind  such  uniform  results  would  not  be 
expected.  The  two  tables  seemed  to  him  to  contain 
the  pith  of  the  matter,  and  the  results  were  extremely 
remarkable — the  intiuenee  of  the  limited  proportion  of 
arsenic  and  the  nature  of  the  gas  evolved.  With  regard 
to  the  other  gases,  he  supposed  they  were  largely  nitrogen 
and  nitrous  oxide.  The  discrepancies  between  the 
amounts  obtained,  viz.,  137  c.c.  at  l'.V  ('..  and  192  c.c.  at 
95°  he  supposed  was  due  to  the  insolubility  of  nitric  oxide 
in  hot  nitric  acid  and  copper  nitrate  solution. 
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Mi.  StahsbIK,  in  reply,  said  that  the  nitric  acid  used 
was  "  commercially  pore  "  nitric  acid.  It  was  perfectly 
free  from  chloride  and  Bulphatee,  but  it  contained  a  very 
small  percentage  of  solid  matter,  containing  sodium  and 
iron.  The  acid  he  considered  sufficiently  pure  for  work 
of  that  kind.  The  experiments  were  all  repeated  several 
times — those  with  the  arsenic-copper  alloys  at  least  three 
times — and  there  was  no  douht  as  to  the  general  result? 
it:.,  as  the  percentage  of  arsenic  was  increased,  a  fall 
and  then  a  rise  occurred  in  the  volume  of  the  liberated  gas 
— a  fall  to  a  minimum  as  regards  the  nitric  oxide,  and  a 
rise  to  a  maximum  as  the  percentage  of  arsenic  increased 
up  to  3  per  cent.  The  same  nitric  acid  was  used,  taken 
from  the  same  bulk,  for  the  dilution,  and  the  conditions 
kept  as  constant  as  possible.  The  only  variation  was  in 
the  composition  of  the  metal,  and  every  precaution  was 
taken  to  keep  the  metal  pure. 

|j  With  regard  to  the  other  gases  that  Dr.  Findlay  had 
noticed  he  did  not  trouble  about  them,  for  the  simple 
reason  that  he  took  the  nitric  oxide  as  an  indicator.  He 
had  not  troubled  so  far  about  the  composition  of  the  solu- 
tion afterwards,  or  the  actual  changes  which  took  place 
in  the  solution.  It  was  simply  the  nitric  oxide — the  gas 
which  was  liberated — that  he  had  been  dealing  with. 
It  appeared  to  him  that  the  conditions  should  always  be 
stated,  and  in  looking  up  previous  work  on  the  subject, 
he  could  not  discover  that  any  particular  notice  had  been 
taken  as  to  whether  the  metal  was  pure  or  not. 

One  point  noticed  in  the  early  work  in  connection 
with  the  subject,  was  a  refutation  of  the  general  statement, 
often  made,  that  hydrogen  was  never  liberated  from  the 
nitric  acid  solution  when  the  metal  was  dissolved  in  it. 
He  had  occasion  to  try  some  of  the  experiments  when 
magnesium  was  dissolved  in  nitric  acid,  and  found  that 
nearly  pure  hydrogen  was  liberated.  He  expected  to 
find  variations  in  the  mechanical  properties  of  the  alloys 
depending  upon  or  following  the  variations  in  the  action 
of  nitric  acid  upon  them. 


EFFECT     OF     CERTAIN      ELEMENTS     ON     THE 
STRUCTURE  OF  CAST  IRON. 

BY    A.    H.    HIORXS. 

In  order  to  ascertain  the  effect  of  certain  elements  on  the 
structure  of  cast  iron,  steel,  containing  combined  carbon 
1-2,  phosphorus  + sulphur  +  silicon  0-05,  and  manganese 
005  per  cent,  was  melted  in  a  crucible  made  of  gas 
carbon,  along  with  an  excess  of  charcoal,  so  as  to  get  what 
may  be  termed  pure  cast  iron,  in  which  practically  no 
other  elements  were  present  except  iron  and  carbon. 
When  the  metal  was  in  quiet  fusion  the  covered  crucible 
was  removed  from  the  fire  and  placed  in  a  large  clay 
crucible,  previously  made  white  hot,  covered  with  a  lid, 
and  the  whole  placed  in  a  muffle  at  a  temperature  of  about 
1100°  C.  It  was  allowed  to  remain  at  that  temperature 
for  several  hours  and  then  allowed,  very  slowly,  to  cool  to 
the  ordinary  temperature.  When  quite  cold  the  button 
of  metal  was  broken.  It  was  soft  and  tough.  The 
fractured  surface  was  dark  grey  in  appearance. 

A  section  taken  right  through  the  centre  at  right  angles 
to  the  surface  was  then  polished  and  etched  with  a  solu- 
tion of  iodine  in  alcohol.  The  polished  and  etched  surface 
was  found  to  be  entirely  composed  of  irregular  large 
grains  of  ferrite,  through  which  were  distributed  large 
flakes  of  graphite,  characteristic  of  grey  cast  iron.  This 
structure  is  shown  in  Fig.   1. 

Another  experiment  was  made  in  a  similar  way  to  the 
preceding  one,  using  the  same  steel  as  before  mentioned. 
Instead  of  taking  the  crucible  and  its  contents  from  the 
furnace  it  was  allowed  to  cool  down  in  the  furnace.  This 
may  be  termed  a  moderately  slow  cooling.  On  breaking 
the  metal  and  polishing  and  etching  as  before,  it  was 
found  to  have  a  different  structure  to  the  former  one. 
Irregular  grains  of  ferrite  were  present,  but  of  smaller 
dimensions  and  of  better  definition  than  in  the  first- 
mentioned  sample.  These  ferrite  grains  were  surrounded 
by  very  small  and  very  irregular  flakes  and  nodules  of 
graphite,  but  too  large  to  be  classed  as  temper  graphite 


since  most  of  the  flakes  had  the  spidery  shape  of  ordinary 
graphite. 

On  cooling  another  sample,  prepared  in  a  similar  way, 
more  quickly  than  the  second  one.  the  polished  and  etched 
surface  was  found  to  be  composed  of  ferrite  and  of  very 
small  flakes  of  graphite,  and  distributed  irregularly  over 
the  surface  were  sprays  of  cementite  bordered  with 
pearlite. 

A  fourth  sample  was  prepared  as  before  and  poured 
into  an  ingot  mould,  so  as  to  cool  it  somewhat  rapidly. 
The  polished  and  etched  surface  was  entirety  different  to 
the  preceding  one,  being  composed  of  a  hard,  bright 
structureless  network  of  cementite  which  had  separated 
from  the  solid  solution  of  carbon  in  iron.  The  remaining 
solid  solution  formed  a  dark  groundwork,  and  appeared 
to  be  equally  hard  to  that  of  the  cementite,  and  also 
structureless. 

From  these  results  it  appears  that  the  separation  of 
graphite  from  highly  earburised  iron  largely  depends  on 
the  exposure  to  a  certain  high  range  of  temperature  for  a 
sufficiently  long  time,  and  that,  if  the  cooling  be  made 
sufficiently  slow,  practically  the  whole  of  the  carbon 
separates  as  graphite  ;  that  is,  if  the  iron  be  kept  for  a 
long  time  at  a  temperature  exceeding  1050°  C. 

Now,  when  the  iron  cools  below  1130°  C,  the  freezing 
point  of  theeutectic  mixture,  it  might  be  thought  that  the 
graphite,  according  to  Roozeboonrs  theory,  would  pass 
into  combination  with  the  iron  and  form  the  carbide 
Fe3C,  but,  as  the  graphite  remains  in  the  free  form,  not- 
withstanding the  long  time  allowed  for  the  possible 
change,  this  cannot  be  the  case.  In  confirmation  of  this 
I  find  that  Stansfield  ("Jour.  Iron  and  Steel  Inst.,"  1900) 
says,  "  Slowly-cooled  iron,  when  rich  in  carbon,  contains 
very  little  carbon  in  the  combined  state."  Percy,  in  his 
"  Metallurgy  of  Iron  "  (page  113,  1864),  also  describes  an 
experiment  in  which  be  melted  pure  iron  in  crucibles 
lined  with  lampblack,  and  obtained  a  cast  iron  with  over 
4  per  cent,  of  graphite  and  no  sensible  amount  of  com- 
bined carbon.  Turner,  in  his  '*  Lectures  on  Iron- 
founding  "  (page  42),  states  that  the  slow  cooling  of  white 
iron  tends  to  the  formation  of  a  grey  metal. 

According  to  Roozeboom's  curve,  it  is  necessary  to 
assume  that  the  graphite,  which  is  liberated  as  the  iron 
cools  down  to  1030°  C,  should,  at  about  that  tempera- 
ture, combine  with  iron  to  form  cementite  ;  and,  if  we 
consider  more  and  more  richly  earburised  iron,  the  process 
should  go  on  until  at  6-6  per  cent,  carbon  the  solidified 
mass,  if  cooled  sufficiently  slowly,  consists  of  nothing  but 
cementite.  But  it  is  not  so  under  the  conditions  of  my 
experiments,  the  carbon  remaining  in  the  form  of  graphite. 
It  follows  from  this  that  if  cementite  is  formed  at  1030°  C. , 
it  is  not  a  stable  body,  and  by  slow  cooling  it  is  decom- 
posed into  iron  and  graphite. 

Stansfield,  in  the  paper  above  referred  to,  says  :  "  Not 
only  does  graphite  not  combine  with  iron  on  slow  cooling, 
but  that  the  carbon  which  the  sobd  iron  contains  is 
rejected  as  graphite  ;  in  other  words,  carbon  as  cementite 
is  more  soluble  in  iron  than  is  graphite."  In  the  case  of 
highly-carburised  iron,  when  flakes  of  graphite  separate 
on  solidification  they  present  many  nuclei  around  which 
graphite  can  crystallise. 

Royston  ("Jour.  Iron  and  Steel  Inst.,"  1897)  experi- 
mented with  cast  iron  containing  3-85  per  cent,  of  combined 
carbon,  no  graphite,  and  0-29  per  cent,  of  silicon ;  he  heated 
it  rapidly  to  1030°  C,  and  then  quenched  in  water.  After 
quenching,  the  metal  was  said  to  contain  2-35  per  cent, 
of  graphite  and  1  '5  per  cent,  of  combined  carbon.  Osmond, 
referring  to  this  experiment,  says  "  the  quenching  sup- 
pressed the  transformation  of  mixed  crystals  plus  graphite 
into  mixed  crystals  phis  cementite,  and  the  composition 
of  this  iron,  therefore,  represents  its  composition  at 
1030°  C."  Onslow  cooling  of  the  same  specimen  the  same 
proportion  of  graphite  was  obtained,  which  Royston 
considers  was  due  to  the  cooling  being  too  rapid. 

Tieman  and  Howe  ("Metallographist,"  page  113.  Vol.  IV.) 
question  the  purity  of  the  cast  iron  in  Percy  's  and 
Stansfield's  experiments,  and  consider  that  small  amounts 
of  silicon  must  have  been  present  in  each  case.  In  a 
series  of  experiments  by  these  authorities  with  iron  and 
carbon  free  from  silicon,  samples  were  water  quenched  at 
temperatures  varying  from   960°  to   1116°  C,   when  the- 
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bite  was  found  to  be  constant,  with  0 
each      i-        A   similar  experii  boI  with  iron 

0-78  pet  cent  of  silicon  in  1  -.. 
mi    1120    C.,  when  the  graphite  present  »  i  be 

•J-T'.i  |ht  oent.,  with  a  tot  d  earbon  of  4*37  | 
they  infer  that  the  silicon  »«*  the  cause  ol   the 
greater  amount  ■  With  regard  to  thi 

i  i  silicon  causing  the  formation  of  graphite,  Tieman  and 
11, m.  >n.     Bui    « bile  I !" 

prove  that  pure  siliconless  iron  when  heated 
temperature  and  suddenly  quen  ihed  yields  only  0-21 
oent.  of  gi  i  »  'I"  not  prove  thai  the  - 

heated  to  ll'"1  C.  and  kept  at  thai  temperature  for  some 
houi-3  ami  slowly  oooled  does  not  produce  a  targe  pro- 
portion of  graphite.  They  imply,  however,  that  very 
minute  quantity  on  do  produce  that  effect. 

Now,  as  the  iron  in  the  present  experiments  con 
but  0-0S  per  oent.  of  silicon,  this  minute  quantity,  accord- 
ing to  Tieman  and  Howe,  is  the  cause  of  the  graphitio 
separation.     But  while  a  little  graphite  might  be  formed 
it  is  not  likely  that  so  small  a  quantity  of  silicon  could 
cause  such  a  complete  separation  of  graphite.     To  test 
this  effect   a   steel   was  taken  containing  0-05  per  cent. 
of  silicon  ami  0»3  per  cent,  of  manganese,   which   more 
than  counterbalances  the  effect  of  silicon,  and  tend 
the  formation  of  combined  carbon,  and  therefore  to  prevent 
the  formation  of  graphite.     This  steel  was  melted  as  in 
the  other  experiments  with  excess  of  charcoal,  and  h' 
and  cooled  in  the  same  way.     After  polishing  and  et, 
it  was  found  to  be  composed  almost  entirely  of  gra  i 
and  ferrite,  with  a  I  ited  patches,  which  under 

the  microscope  presented  ilark  grains  Surrounded  hy  a 
hard  white  boundary  of  cementite.  The  long  flak. 
graphite  penetrate  these  white  segregated  portions, 
forming  a  mixture  of  grey  and  white  cast  iron.  This  is 
shown  in  Fig.  2.  Evidently  the  manganese  not  only 
neutralises  the  silicon,  but  keeps  some  of  the  carbon  in 
the  combined  form. 

Effect  of  Silicon. — According  to  the  researches  of  Carnot 
and  Goutal  (Annal.  des  Mines,  Vol.  18,  pp.  263  to 
silicon  in  cast  iron  exists  as  a  silicidc  Fe.,Si.  and  with  much 
manganese  the  compound  (FeMn)  38i  may  occur.  Cooling 
causes  the  decomposition  of  these  silicides,  or  the  silicide 
with  excess  of  iron  forms  a  solid  solution.  Authoi 
generally  agree  that  much  silicon  in  cast  iron  causes  the 
separation  of  graphite,  and  that  it  acts  in  three  ways  on 
iron  : — 1,  By  separating  the  graphite  in  large  flakes; 
2.  hy  causing  the  separation  of  graphite  in  small  grains. 
termed  "  temper  graphite  "  ;  3,  by  uniting  with  the  iron 
to  form  silicides,  which  tend  to  induce  a  large  crystalline 
structure  and  increase  the  hardness  and  brittleness  in 
proportion  to  the  amount  of  silicon  present.  It  does  not 
appear  to  be  able  to  dissolve  carbon  or  to  combine  with  it 
at  ordinary  furnace  temperatures. 

Fig.  3  is  cast  iron  with  1-0  per  cent,  of  silicon.  It  has 
been  allowed  to  cool  down  very  slowly  after  being. kept 
at  a  temperature  of  about  110U:  C.  for  some  hours,  so  as 
to  foster  the  growth  of  graphite  to  the  fullest  extent. 
The  whole  surface  is  composed  of  ferrite,  with  flakes  of 
graphite  irregularly  distributed  over  the  surface. 

Fig.  4  contains  2  per  cent,  of  silicon,  cooled  in  the  same 
manner  as  the  previous  one.  The  fractured  surface  when 
examined  with  a  hand  lens  was  found  to  be  of  a  dark 
colour,  and  uniformly  composed  of  skeleton  crystals  of 
the  usual  cubical  form.  After  polishing  ami 
the  surface,  when  examined  under  the  microscope,  exhibited 
large,  fairly  well  defined  grains  of  ferrite,  traversed  by  large 
flakes  of  graphite.  In  some  of  the  ferrite  areas,  generally 
bordering  the  graphite  are  seen  patches  of  a  pearlitic 
nature  ;  but  these  cannot  all  be  composed  of  alternate 
layers  of  ferrite  and  cementite,  since  on  determining  the 
percentage  of  combined  carbon  in  this  specimen  only 
0-V2  per  cent,  was  found.  It  is,  therefore,  inferred  that  the 
striae  are  composed  of  solid  solution  plus  graphite.  A 
little  pearlite  may  also  be  present. 

Four  experiments  were  next  made  with  iron  practically 
free  from  silicon,  as  follows  :  — 

1.  Iron  melted  with  carbon  in  a  crucible  lined  with 
magnesia. 

■2.  Iron  melted  with  carbon  in  a  carbon  crucible 
plus  0-5  per  cent,  silicon. 


3.  Iron  melted  with  carbon  in  a  carbon  crucible  plui 

Hi  per  cent,  sili  *»■ 

Iron  melted   wit]  in  a  carbon  crucible  plus 
20  per  cent,  sili 

crucible  in  a  muffle  and  kept  al  a  tempei  bout 

1  |IKI       I 

On  i  ■  under  the  microscope,  after  polishing  and 

ing,  they  wen  ill  found  to  have  practically  the  tamo 
structure,  with  the  exception  thai  the  more  highly 
siliconised  iron  had  some  areas  i  t  a  \-  irlitic  nature  in 
addition   to  the   ferrite  and   graphite. 

As  before  Btated,    I  I  Howe  consider  that  the 

formation  of  graphite  is  duo  to  lytio  action  of 

silicon,  even  when  present   in  small  If  so, 

then  the  Bilicon  unites  with  carbon  to  form  an  unstable 
compound,  which  immediately  breaks  up,  leaving  the 
silicon  free  to  act  on  a  fresh  portion  of  the  solid  solution. 
Hence  a  minute  quantity  of  silicon  may  in  time  separate 
the  whole  of  the  carbon  as  graphite,  and  therefore  a  small 
quantity  be  as  effective  as  a  larger  one.  But  there  is  no 
proof  that  silicon  can  unite  with  carbon  at  1000°  C, 
and  when  carbon  has  once  united  with  silicon  to  form 
carborundum  it  is  in  a  stable  condition. 

From  the  above  experiments  it  is  concluded  that  the 
separation  of  graphite  from  its  solution  in  iron  is  chiefly 
a  function  of  temperature  and  time,  independent  of  any 
foreign  body.  To  further  test  this  view,  a  portion  of  the 
iron  containing  1-0  per  cent,  of  silicon  was  taken  and 
quenched  in  water  when  solid,  at  about  1100°  C.  The 
whole  of  the  carbon  was  found  to  be  in  the  combined 
form  with  but  a  mere  trace  of  graphite.  This  structure 
is  shown  in  Fig.  5.  In  this  case,  the  silicon  did  not  cause 
the  formation  of  graphite  nor  prevent  the  carbon  remaining 
in  the  combined  form.  Another  sample,  containing  0-5 
per  cent,  of  silicon,  was  kept  at  a  temperature  of  1100°C. 
for  some  time,  cooled  down  to  about  1000°  C,  and  then 
quenched  in  water.  Large  flakes  of  graphite  were  present. 
Hence,  the  graphite  which  had  once  separated  at  the  higher 
temperature  remained  unaffected  by  the  sudden  quenching 
at  the  lower  temperature. 

Professor  Heyn,  of  Charlottenburg,  in  an  important 
paper  on  the  constitution  of  iron-carbon  alloys  (Zeits. 
Electrochemie,  Vol.  10,  p.  491),  suggests  that  while  pure 
cast  iron  tends  to  supercooling  and  the  stable  form  (ferrite 
and  graphite)  is  reached  only  gradually,  silicon  works 
in  opposition  to  supercooling,  and  therefore  promotes  the 
stable  condition ;  in  other  words,  silicon  makes  the 
metastable  state  more  unstable  and  therefore  lowers 
the  temperature  at  which  temper  graphite  can  be  sepa- 
rated. On  the  other  hand,  manganese  has  just  the 
opposite  tendency. 

Effect  of  Manganese. — The  influence  of  manganese  on 
the  condition  of  carbon  in  cast  iron  is  doubtless  due  to  the 
fact  of  its  having  the  power  to  dissolve  carbon  on  its  own 
account,  and  therefore  to  increase  the  proportion  of  com- 
bined carbon  in  the  iron.  Moreover,  manganese  has  a 
special  affinity  for  silicon  and  sulphur,  which  form  silicide, 
MnSi,  and  sulphide.  MnS,  respectively ,when  the  manganese 
is  present  in  the  quantities  generally  present  in  cast  iron, 
that  is,  2  per  cent,  and  under.  When  it  is  present  in  larger 
proportions,  it  forms,  according  to  Carnot  and  Goutal 
(Ann.  des  Mines.  Vol.  18,  pp.  263— 300),  double  carbides 
of  iron  and  manganese.  A  certain  proportion  of  the  carbon 
30  combined  with  the  iron  to  form  free  cementite. 
Any  sulphur  that  is  present  in  cast  iron  containing  sufficient 
manganese  is  wholly  in  combination  with  the  manganese, 
forming  the  compound  MnS  ;  so  that  manganese  in  cast 
iron  may  be  combined  with  silicon,  sulphur,  and  carbon. 
Any  phosphorus  present  is  probably  combined  with  th& 
iron  alone  as  Fe3P. 

In  order  to  show  the  effect  of  manganese,  pure  east  iron 
was  made  and  various  proportions  of  manganese  added, 
the  alloys  being  slowly  cooled  as  before.  The  sample 
represented  by  tig.  6,  containing  0-5  per  cent,  manganese 
is  composed  of  three  distinct  parts  : — 1.  The  pearlitic 
matrix,  which  is  probably  composed  of  a  solid  solu- 
tion, plus  cementite.  2.  Segregated  double  carbide 
of  iron  and  manganese.  3.  Needle-shaped  crystals 
of  the  double  carbide  miming  in  all  directions  across 
the    field,    and    frequently    crossing   each    other    in    the 
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same    wav    as    in    what    is    termed    martensite.      With 

•  per  cent,  of  manganese,  the  needle-shaped  crystals  are 
smaller  and  the  segregated  portions  more  extended  and 
more  continuous,  tending  to  enclose  spaces  composed  of  the 
needle-shaped  crystals  and  the  dark  ground  work.  With 
1-5  per  cent,  the  needle-shaped  crystals  are  very  small  and 
verv  fine.  Evidently  they  are  of  the  same  composition 
as  the  segregated  portions,  which  now  form  continuous 
boundaries  to  the  dark  groundwork,  in  some  parts  narrow 
and  in  others  very  wide  and  massive. 

With  further  increase  of  manganese,  the  segregated 
portions  get  lamer  and  larger,  the  needle-shaped  cr\  - 
almost  disappear,  and  the  whole  field  is  composed  of  two 
portions — the  double  carbide  of  iron  and  manganese  form- 
ing the  hard  white  prominent  boundary  masses  and  the 
dark  ground,  containing  very  small  but  irregular  needle- 
shaped  crystals,  giving  it  the  appearance  of  a  eutectic 
nature. 

Fig.  7  illustrates  this  structure.  The  sample  contains 
2-3  per  cent,  of  manganese.  Manganese  has  a  more  powerful 
influence  on  the  condition  of  carbon  than  silicon,  for  with 
equal  parts  of  silicon  and  manganese  there  is  much  more 
combined  carbon  than  graphite,  and  a  total  absence  of 
large  flakes  of  graphite.  This  is  probably  due  to  the  fact 
that  manganese  readily  unites  with  carbon,  while  silicon 
does  not.  and  that  a  double  carbide  of  iron  and  manganese 
is  produced  in  cast  iron  in  the  absence  of  sulphur  and 
silicon.  When  silicon  is  present,  the  manganese  can  unite 
with  it,  and  thus  neutralise  any  power  the  silicon  may 
possess   of   causing   the   separation   of   graphite. 

To  further  test  the  effect  of  manganese  on  cast  iron, 
a  cast  iron,  practically  free  from  silicon,  was  taken,  and 
1-5  per  cent,  of  manganese  added.  This  alloy,  when 
thoroughly  melted,  was  kept  some  time  in  the  molten 
state,  then  transferred,  in  a  covered  crucible,  to  a  muffle, 
as  before  described  and  kept  at  a  temperature  of  1100°  C. 
for  some  hours  and  allowed  slowly  to  cool.  Notwithstand- 
ing the  slow  cooling  the  metal  was  white,  hard,  and  had  the 
same  structure  as  the  preceding  ones. 

Effect  of  Phosphorus. — Our  present  knowledge  of  the 
effect  of  phosphorus  on  iron  is  largely  due  to  the  researches 
of  Mr.  J.  E.  Stead,  whose  work  on  the  subject  is  known 
to  all  iron  metallurgists.  When  the  action  of  phosphorus 
on  iron  is  considered  his  results  may  be  taken  as  con- 
clusive and  almost  exhaustive.  He  pertinently  remarks 
("Jour.  Iron  and  Steel  Inst.,"  Xo.  II.,  1900)  "  the  study 
of  binary  alloys  is  comparatively  easy  compared  with 
the  research  relating  to  compounds  of  iron  with  carbon 
and  phosphorus." 

In  such  compounds  the  carbide  and  phosphide  often 
exist  side  by  side,  and  mere  etching  is  often  insufficient 
to  distinguish  one  from  the  other.  The  method  of  heat 
tinting  has  been  found  by  Osmond  and  Stead  to  be  most 
effective  in  indicating  the  phosphide  and  carbide  areas, 
because  the  carbide  takes  the  deeper  hue  on  heating  to  a 
given  temperature.  Both  the  carbide  and  the  phosphide 
are  intensely  hard,  but  Stead  considers  the  carbide  the 
harder  of  "the  two.  On  heating  cast-iron  containing 
phosphorus  at  9003  C.  and  cooling  moderately  rapidly, 
the  phosphide  passes  into  solid  solution,  and  is,  on  cooling, 
distributed  between  the  newly-formed  pearlite  grains, 
and,  therefore,  behaves  in  a  similar  manner  to  that  of 
steel  free  from  phosphorus.  As  the  carbon  increases 
the  phosphorus  is  thrown  out  of  solution  and  exists  as  a 
free  phosphide. 

In  order  to  ascertain  the  effects  of  varying  proportions 
of  phosphorus  on  cast  iron,  practically  pure  iron  was  melted 
with  phosphorus,  from  0-25  to  2-6  per  cent.  First,  a 
rich  phosphoric  cast  iron  was  made  and  analysed  to  get 
the  percentage  of  phosphorus.  From  this  rich  alloy,  when 
added  to  the  iron  and  carbon  were  obtained  the  above- 
mentioned  alloys. 

The  alloys  were  prepared  in  the  same  way  as  tne  pre- 
viouslv  mentioned  alloys,  kept  at  a  high  temperature  for 
a  long  time,  and  slowlj'  cooled.  The  alloy  with  0-25  per 
cent,  of  phosphorus  was  found  to  consist  of  two  chief 
parts — a  massive,  hard,  white  portion  of  cementite  of 
verv  irregular  shape  and  a  mixture  of  a  fine  structure 
forming  the  eutectic.  In  this  eutectic  a  number  of  white 
needle-shaped  crystals  crossed  the  ground  in  different 
directions,  and  are  probably  cementite. 


With  0-5  to  1-0  per  cent,  of  phosphorus,  the  eutectic 
matrix  is  divided  into  elongated  grains,  the  boundaries 
of  which  are  composed  of  the  phosphide  eutectic  in  some 
parts  and  massive  cementite  in  others.  The  cementite 
also  segregated  in  large  structureless  masses  in  other  parts 
of  the  section.  The  ground  mass  was  of  a  eutectic  nature, 
but  the  phosphide  was  evidently  largely  concentrated  in 
the  boundaries  of  the  grains.  This  structure  is  shown 
in  Fie.  S.  which  contains  1-0  per  cent,  of  phosphorus. 

With  higher  percentages,  as  in  Fig.  9,  which  contains 
2  per  cent,  of  phosphorus,  the  ground  mass  is  entirely 
perlitic  and  probably  contains  some  phosphorus,  but  the 
greater  part  is  in  the  portions  of  the  boundaries  parallel 
with  the  cementite  masses,  which  are  white  and  structure- 
less. This  would  not  be  the  case  if  they  contained  any 
notable  quantity  of  phosphorus.  They  may  contain 
some  phosphorus  in  sohd  solution,  but  the  quantity  is 
probably  very  small. 

The  question  may  now  be  asked  :  Does  phosphorus  in 
any  way  influence  the  condition  of  carbon  in  iron  ? 
This  is  a  difficult  thing  to  prove  absolutely.  In  the  first 
place,  the  fractured  surface  of  pure  cast  iron  (iron  and 
carbon),  when  allowed  to  cool  slowly  in  the  same  way  and 
at  the  same  rate  as  phosphoric  cast  irons,  was  found  to 
be  of  a  grey  colour,  while  all  those  containing  phosphorus 
were  white.  This  would  seem  to  indicate  that  phosphorus 
induces  combined  carbon  ;  but  the  phosphide  of  iron  is 
also  white,  and  the  light  colour  may[be  due  to  the  phosphide. 
On  the  other  hand,  the  polished  and  etched  sections  show 
very  much  greater  portions  of  massive  cementite  than  in 
the  case  of  pure  cast  iron,  the  structure  of  which  was 
finer  and  the  crystal  grains  smaller.  This  is,  in  accord- 
ance with  Mr.  Stead's  observation,  that  phosphorus 
promotes  the  formation  of  large  crystals. 

An  interesting  sample  of  the  combined  effect  of  phos- 
phorus and  silicon  was  brought  to  me  some  time  ago  by 
Sir.  Buchanan,  the  analysis  of  which  is  as  follows  : — 
Combined  carbon,  0-2 ;  graphite,  2-0 :  phosphorus, 
2-1;  manganese,  0'3 ;  silicon,  1-95  per  cent.  The 
structure  is  shown  in  Fig  10.  In  this  case  the  phosphorus 
is  exceptionally  high,  and  is  in  excess  of  the  silicon. 
The  fractured  surface  was  grey,  and  the  metal  close 
grained,  but,  on  trying  to  drill  it,  it  was  found  to  be  too 
hard  for  the  drill  to  cut  it.  The  micro-section  contains 
large  plates  of  graphite  like  ordinary  grey  iron.  The 
phosphorus  eutectic  is  abundantly  evident  in  all  parts, 
and  there  is  also  the  usual  eutectic  matrix. 

Xow,  in  this  case,  the  phosphorus  did  not  make  the  iron 
white,  and  the  silicon  did  not  make  portions  of  it  grey. 
I  consider  that,  in  this  case,  the  silicon  and  phosphorus 
tendencies  were  inoperative,  and  that  the  natural  tendency 
to  form  graphite  by  the  slow  rate  of  cooling  predominated. 
The  iron  is  grey  due  to  the  graphite,  and  a  portion  is 
white  due  to  the  combined  carbon  and  combined  phos- 
phorus. 

The ,  presence  of  phosphorus  in  cast  iron  lowers  the 
percentage  of  total  carbon,  and  this  effect  increases 
proportionately  with  the  increase  of  phosphorus.  The 
amount  of  carbon  in  cast  iron  with  2  per  cent,  of  phos- 
phorus is  probably  not  more  than  2  per  cent.,  so  that  as 
regards  the  carbon,  the  metal  is  more  like  steel  than  cast 
iron.  Xow  the  more  steel-like  the  metal  is  the  less  is 
the  tendency  to  form  graphite,  and  the  greater  the  ten- 
dency to  form  combined  carbon.  In  this  respect  the 
influence  of  phosphorus  acts  indirectly,  if  not  directly, 
towards  the  formation  of  combined  carbon. 

Effect  of  Sulphur. — Sulphur,  even  when  present  in 
small  quantities,  exerts  a  considerable  influence  on  cast  iron. 
It  is  generally  agreed  that  sulphur  exists  in  iron  as  a 
sulphide  of  iron,  and  when  manganese  is  present,  as 
sulphide  of  manganese.  The  formei  is  readily  fusible 
and  decomposed  at  high  temperatures,  the  consequence 
being  that  when  the  metal  is  slowly  cooled  from  a  high 
temperature  a  large  proportion  of  the  sulphur  escapes  as 
a  gaseous  compound,  giving  the  metal  a  very  spongy 
texture.  With  the  presence  of  manganese  the  sulphur 
combines  with  that  element  in  preference  to  the  iron,  and 
as  this  manganese  sulpiride  has  a  high  melting  point 
and  a  high  dissociation  point,  the  sulphur  is  not  liberated 
in  the  gaseous  form,  so  that  blowholes  and  red  shortness 
are  avoided  to  a  great  extent. 
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Fig.  11.— Cast  Iron  1  °Q  S.    Slow  Cool. 
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introduced  from  0"28  i"  2-0  pet  'int.  of  sulphur, 
sequence   of   tin-   volatility   of   the   sulphur  com] 
On  >ling  a  sulphury  iron  a  better  surfaci 

tw  obtained,    but    blowholes  are  even   then 
The  structure  ■-  somewhat  similar  m  each  oase,  but  the 
quickly  cooled  sample  is  liner  in  grain  and  theoonatii 
more  ei  only  arranged. 

on  of  pure  cast  iron  to  which  1  pi 
of  sui|ii\nr  lias  been  added,  ami  cooled  very  slowly.    The 
fractured  aurfaoe  was  white.    The  polished    ! 
surface  had  the  appearanoe  of  high  carbon  steel,  with 
grains  of  perlite  and  boundaries  of  cementite.  and  across 
the  grains  ran   needle-shaped   crystals    of    oemenl 
various    directions.      There    were    no    flakes    of    grapl 
The  sulphide  oi  nun  appears  to  have  been  located 
bound. uirs,  as  'he  blowholes  follow  the  contour  of   I 
boundaries.      Some    sulphide    still    remained    and    had    a 
bluish-grey    colour    after    etching    in    dilute    nitric    acid. 
Also,    nil   etching,    the    well-known   odour  of   sulphuretted 

hydrogen    may    he    perceived.     It    may    he    incidentally 

remarked   that   very   dilute   nitric  aciu  also  causes  the 
liberation  of  sulphuretted  hydrogen. 

Sulphur  appears  to  act  in  the  same  way  as  man 
in  causing  the  carbon  to  assume  the  combined  form,  or, 
rather,  to  prevent  the  carbon  in  solution  from  separating 
as  graphite. 

Discussion. 

Prof.    Tnos.    TtRNEr.   said   that   the    question    of    the 
-scjiar.it  um  of  graphite  from  east  iron  was  one  which  was 
of  very  great  interest  both  from  the  practical  and  theo- 
retical   point    of   view.      It    was   only   within   the   last    few- 
years  that  anything  really  accurate  or  definite  had  been 
learned   on  the  subject,  and.  as   Mr.    Hiorns  had  pointed 
out.  the  first  step  in  that  knowledge  was  due  to  Ledebur's 
recognition  of  temper  carbon  or  temper  graphite  as  being 
distinct   from  the  ordinary  form  of  graphite.     Following 
that    came    microscopical   observations,   and    it   was  soon 
recognised  that  graphite  was  of  different  sizes  and  different 
kinds.     A    good    deal    of   work   in   connection  with    that 
branch  of  the  subject  had  been  done  in  the  laboratory  of 
the   University  of   Birmingham   by   Mr.    ().   F.   Hudson. 
He  (Prof.  Turner)  had  followed  up  that  line  of  argument 
also  by  separating  the  pure  graphite  from  a  considerable 
weight  of  iron  and  Bifting  the   graphite,  as  obtained  from 
the  various  grades  of  iron,  through  a  series  of  sieves,  and 
it  was  found  that  the  size  of  the  graphite  determines  the 
grade  of  the  iron.     It  was  not  the  quantity  of  the  graphite, 
but  the  actual  size  of  the  separate  flakes,  that  determined 
the  "  number  "  of  the  iron.     They  had  also  recently  had 
experiments    in    progress    bearing    on    the    rate    and    the    ! 
temperature    at    which    the    graphite    separated.     These    | 
experiments  had  to  do  with  the  volume  alterations  of 
iron,  and  with  the  determination  of  the  temperature  at 
which  these  volume  changes  occurred.     There  were  two 
chief  expansions  in  the  iron  as  it  cooled,  and  also  two 
arrests  in  the  temperature  during  cooling.     One  of  these 
corresponded    to    the    separation    of    the    ordinary    flake 
graphite  and  the  other  to  the  formation  of  temper  graphite. 
The  size  of  the  graphite  varied  according  to  the  tempera- 
ture, at  which  it  was  produced.  The  higher  the  temperature 
the   larger    were    the    Hakes    of   graphite.      Kish.     which 
ted    from    fluid  cast  iron,  was  the  largest  form  of 
graphite.      As  the  metal  solidified  when  the  large  graphite 
separated  out,  the  operation  was  not  complete  in  a  single 
moment,  but  it   was  a  process    requiring    time.     In    the 
same  way.  when  the  temper  graphite  was  produced,  some 
time  was  required,  and  he  was  of  opinion  that  Mr.  Hiorns 
was   quite  correct   when   he   stated   that   the   amount   of 
graphite,  and  the  kind  of  graphite,  were  largely  a  function 
of  time  and  temperature.     At  the  same  time  the  import- 
ance of  other  conditions  must  be  recognised,  particularly 
that    of    the   constituents    which    were    present.     It    was 
extremely  difficult  to  say  how  much  silicon  was  ne 
in  order  to  produce  graphitic  carbon,  and  it  would  vary- 
very  much  with  the  proportion  of  other  elements.     Grey 
cast   iron  could   be   produced  on  a  large  scale  with  less 
than  half  per  cent,  of  silicon.     That,  of  course,  was  quite 
exceptional,  but  in  the  ordinary  way  and  under  ordinary 
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over  -J   per   cent,    of   manganese,   ami   a    grey   pjg   Waa 
obtained.      \,  regard  lilphide,  he  had  seen 

a  number  .  .f  micro  jei  le  manganese  sulphide  in 

the  cementite  v.  mgular  form.     In  one 

manganese  sulphide  was  t"  be  sen,  nl  the  pearlite  as  well 
as  in  the  cementite.     The  sulphur  pr.  0-25  per 

cent.,  probably  due  to  ti  lantity  of  mangai 

sulphide  present;    some  of  it   found' its   «;n 

pearlite.      If  pearlite  was  a  eutectic.  how  could  pi 
cute  tie  Ke  found  in  the  cementite?     He  took  it  that  the 
phosphorus  eutectic  was  in  a  fluid  condition  and  that  the 
Cementite    was    set.      How     was    it    that    the    phosphi 
eutectic  had  been  driven  into  the  cementite  an  is         \s 
regards  the  effet  t  ■<;  cooling  on  the  separation  of  graphite, 
the   time   clement    was    most    important.      In    the    mi 
section  of  a  piece  of  cast  iron  which   has   been    annealed. 
it  could  be  seen  that   the  annealing  carbon  had  come  up 
to    the    surface    of    what    had     been     cementite.       That 
separation  of  annealing  carbon  could  hardly  be  due  to 
silicon  present  unless  the  silicon  had  an  expellent  effect 
on  the  carbon  after  the  metal  was  in  a  solidified  form. 
His  own  idea  as  regards  the  separation  of  graphite  through 
the  influence  of  silicon  was  that   it   to. >k  place  when  the 
iron  was  in  a  pasty  condition,  very  little  below  its  sett 
point.      But  with  the  ordinary  annealing,  where  the  iron 
had  retained  its  solidified  form,  it  externally  changed  when 
the  annealing  carbon  separated  from  the  cementite.      It 
must  lie  due  to  tin-  temperature,  as  it  seemed  improbable 
that  it  could  be  due  to  the  influence  of  the  silicon  when 
the  iron  was  in  the  solid  form.     The  temperature  was  not 
high  enough  to  allow"  the  silicon  to  act  in  the  way  it  was 
usually  supposed  to  do. 

Mr.  YV.  Rosenhaix  referred  to  the  process  of  heat 
tinting  to  which  Mr.  Hiorns  had  alluded  in  connection 
with  the  detection  of  the  presence  and  distribution  of 
phosphorus.  This  process  was  a  most  useful  one,  and 
was  consequently  much  recommended  in  the  literature 
of  the  subject.  For  that  reason  the  speaker  wished  to 
sound  a  note  of  warning  as  to  certain  very  serious 
obstacles  wliieh  had  to  be  overcome  in  connection  with 
the  method.  When  a  polished  section  of  metal 
exposed  to  the  oxidising  action  of  the  atmosphere  at  a 
high  temperature,  only  the  actual  surface  of  the  metal 
was  exposed  ;  and  this  actual  surface  very  often  did  not 
represent  the  real  structure  of  the  metal,  because  the  very- 
act  of  polishing  tended  to  spread  the  softer  constituents 
over  the  harder,  and  in  all  cases  produced  a  definite  layer  of 
altered  material.  When  such  a  surface  was  etched,  the 
altered  layer  was  removed,  and  if  the  etching  was  to  show 
the  true  structure  of  the  metal  it  must  be  carried  deep 
enough  to  remove  the  altered  layer  entirely.  Merely- 
exposing  the  surface  to  oxidation  did  not  remove  the 
altered  layer,  and  it  had  consequently  been  found  neces- 
sary to  etch  the  surface  first  and  heat-tint  afterwards. 
Another  difficulty  in  heat-tinting  a  the  difficulty 

of  obtaining  the  surfaces  in  a  perfectly  clean  state ; 
whatever  solutions  were  used  for  washing  or  etching. 
some  residue  was  always  liable  to  remain  on  the  surface 
and  to  affect  the  rate  of  oxidation.  Two  very  serious 
difficulties  had  thus  to  be  overcome  before  heat-tinting 
could  yield  satisfactory  results. 
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Dr.  A.  Fink  lay  said  he  had  listened  to  the  paper  from 
the  theoretical  side  with  great  pleasure,  more  especially 
on  account  of  ite  an  the  phase-rule  representation 

of  the  equilibria  in  the  "iron-carbon  alloys.  The  diagram 
of  Roozeboom  was  drawn  up  on  the  assumption  that 
below.  Bay,  UOO1  C.  the  stable  system  was  marteusite 
plus  cementite,  and  not  iron  plus  graphite.  That,  how- 
ever, failed  to  account  for  the  fact  that  on  alow  cooling. 
and  more  especially  in  presence  of  small  quantities  of 
silicon,  it  was   found   that    graphite  from   the 

mixture.  The  question,  therefore,  arose  as  to  whether 
Roozeboom's  curve  was  to  be  discarded  altogether,  or 
whether  some  modification  could  be  made  to  interpret 
facts  which  had  been  met  with  in  studying  the  cooling  of 
iron  carbon  alloys.  Under  certain  conditions  the  curves 
of  Roozeboom  did  actually  represent  what  was  found, 
but  with  the  slow  cooling  of  the  alloys  and  the  presence 
of  silicon  they  no  longer  represented  the  conditions 
■which  obtained.  Undoubtedly.  Roozeboom  was  wrong 
in  his  assumption  that  martensite  and  cementite  formed 
the  stable  system.  It  appears  quite  certain  from  what 
Mr.  Hiorns  had  said,  and  his  results  had  been  confirmed 
by  other  workers,  that  the  stable  system  was  formed  by 
ferrite  and  graphite.  Roozeboom's  curves  could  still  be 
applied  to  represent  the  conditions  met  with  in  the  pre- 
sence of  manganese,  by  supposing  that  they  represented 
metastable  systems.  That  is  to  say,  all  the  curves  below 
the  temperature  of  say.  1100°  would  represent  conditions 
similar  to  what  occurred  in  the  case  of  glass,  a  supercooled 
liquid  ;  and  slow  cooling,  or  the  presence  of  silicon,  pre- 
vented this  supercooling,  just  as  in  slow  cooling  glass 
became  crystalline  or  devitrified.  It  must  be  assumed 
that  even  in  the  absence  of  silicon,  if  the  cooling  were 
sufficiently  slow,  a  mixture  of  ferrite  and  graphite  coxdd 
be  obtained,  since  that  was  the  stable  system.  Man- 
ganese, however,  appeared  to  have  the  property  of  pro- 
moting supercooling,  so  that  when  manganese  was  present, 
the  metastable  system  martensite  plus  cementite  was 
obtained,  and  in  "that  case  Roozeboom's  curves  could  be 
applied.  Silicon  acted  in  the  opposite  way,  by  practically 
preventing  the  supercooling.  It  acted  catalytic-ally  and 
produced  the  stable  system.  Mr.  Hiorns  objected  ap- 
parently to  that  explanation  of  the  action  of  silicon  by 
saying  that  he  thought  it  required  the  formation  of  carbon 
silicide.  That  was  not  necessarily  an  objection,  because 
it  begged  the  question  as  to  how  the  catalysis  was  effected. 
Almost  infinitesimal!}-  small  quantities  of  certain  sub- 
stances could  produce  marked  effects,  so  that  silicon 
present  in  less  that  0-05  per  cent,  might  produce  a  marked 
effect  in  facilitating  the  separation  of  the  graphite.  As 
far  as  the  investigation  has  gone  at  present,  Roozeboom's 
diagram  could  still  be  accepted  if  it  were  assumed,  as  had 
been  pointed  out  by  Heyn,  that  all  the  lines  below  the 
temperature  of  1100°  represented  metastable  conditions, 
i.e.,  they  referred  to  supercooled  carbon-iron  alloy. 

Dr.  T.  S.  Price  supported  what  Dr.  Findlay  had  said 
with  regard  to  Roozeboom's  curve.  At  the  annual 
meeting  of  the  German  Bunsen  Society  in  1904,  Prof. 
Heyn  read  a  paper  in  which  he  criticised  Roozeboom's 
views,  and  brought  forward  a  number  of  practical  di 
which  did  not  agree  with  Roozeboom's  curve.  Even 
above  1  1""   C.  the  mi  ition  existed,  as  repre- 

sented by  martensite.     He  would  also  like  to  emphasise 
what   Dr.   Findlay  bad  said  about  catalytic  action.     The 
theories  of  catalysis  brought  forward  were  often  no1 
but  theories,  and"  a  v.  oi  a  difficulty. 

.Mr.  0.  I'.  Hi  i. son  said  that  when  iron  was  cooled  very 
slowly   and    a    large    quantity   of   graphite  ined, 

that  was  i  ourabli    foi  the  separation 

of  graphite,  which   was   (  ng  through  the 

eutectic  point.     Once  graphite  was  sepaiati  - 1  a    cast  iron 
it  was  very  rare  lor  the  amount  oi  graphite  i"  de< 
Indeed,  slow  cooling  below  the  eutectic  point  (1130 
caused  a  further  separation  of  graphite. 

Mr.  A.  H.  HlOBKS,  in  replying,  said  with  regard  to  what 
Prof.  Turner  had  said  about  the  quantity  oi  graphite,  he 
referred  to  the  large  flakes,  which  might  !><  looked  upon  as 
the  proper  form  of  graphite.  With  regard  to  Mr. 
Buchanan's  point  about  the  effect  of    sulphur  and  man- 


ganese, it  was  easy  to  understand  that  by  adding  man- 
ganese pig  to  sulphur  pig  a  soft  grey  iron  was  produced, 
because  the  manganese  united  with  the  sulphur  and  both 
were  then  thrown  out  of  the  way.  The  iron  might  be 
cooled  as  slowly  as  desired  with  very  little  alteration 
below  1000°  ;  it  was  by  keeping  the  metal  at  a  temperature 
somewhere  between  the  dotted  line  and  the  black  line 
of  Roozeboom's  curve  that  separation  of  the  graphite 
was  caused.  That  was  the  condition  in  the  case  of  many 
large  castings,  which  remained  beyond  1000°  C.  for  a 
considerable  time  and  were  a  very  long  time  in  cooling ; 
and  the  easting  would  be  at  the  temperature  at  which  the 
graphite  could  naturally  separate.  It  could  only  be 
concluded  that  phosphorus  was  in  solid  solution,  but  iron 
phosphide  in  solid  solution  separated  out  during  cooling. 
The  separation  of  graphite  must  take  place  below  the 
1130°  C,  but  on  annealing  cast  iron  for  malleable  castings, 
for  example,  the  temperature  was  not  raised  to  that 
degree.  That  was  somewhere  about  900°  C.  ;  graphite 
carbon  separated  out  then,  but  never  in  the  large  flakes, 
only  in  the  finely  divided  state.  Mr.  Rosenhain  had 
given  us  some  valuable  information  with  regard  to  heat- 
tinting.  He  agreed  entirely  with  Dr.  Findlay  as  to  the 
metastable  condition  of  cast  iron.  He  thought  he  had 
brought  out  sufficiently  clearly  that  if  iron  plus  graphite 
was  the  stable  condition  all  other  forms  were  metastable 
or  unstable  conditions,  therefore  true  equilibrium  was 
only  obtained  when  the  cast  iron  was  in  the  form  of 
iron  and  graphite.  He  agreed  with  Dr.  Price  that  the 
word  catalysis  could  be  used  to  explain  many  things, 
and  with  the  very  small  quantities  present,  such  as  he 
had  referred  to,  further  evidence  was  needed  before  the 
view  that  the  changes  were  due  to  catalytic  action  could 
be  accepted. 


Liverpool  Section. 


Meeting  held  on  Wednesday,  Dec.  IZth,  1905. 


MK.    E.    CAREY   DJ   THE   CHAIR. 


FLOUR    MILL    EXPLOSIONS    AND    DANGEROUS 
DUSTS. 

BY    WATSON   SMITH. 

The  investigation  of  dangerous  duBts,  that  is,  dust* 
composed  of  organic  or  carbonaceous  matter  in  a  fine  state 
of  division,  was  commenced  by  Faraday  and  Lyell  in 
1844.  after  the  great  explosion  in  the  Haswell  Collieries  in 
September,  1844.  They  presented  their  report  to  the 
Home  Secretary  in  1845,  and  in  this  report  they  clearly 
indicate  that  an  explosion  of  fire-damp,  which  in  itself 
would  not  have  been  specially  disastrous,  might  be 
exalted  into  a  terrible  and  far-reaching  catastrophe 
through  the  coal  dust  raised  and  carried  along  by  the 
incipient  fire-damp  explosion.  On  Jan.  17,  1845,  Faraday 
delivered  a  discourse  in  the  Royal  Institution,  and  he 
used  these  words  : — "  The.  ignition  and  explosion  of  the 
(fire-damp)  mixture  would  raise  and  then  kindle  the 
coal  dust  which  is  always  pervading  the  passages,  and 
these  effects  must  in  a  moment  have  made  the  part  of 
the  nunc  which  was  the  scene,  of  the  calamity  glow  like  a 
furnace."  In  spite  of  this  discourse,  and  the  report  to  the 
Home  Secretary,  and  the  fact  of  the  report  being 
published  in  the  Philosophical  Magazine,  and  followed 
by  a  letter  from  Faraday,  in  which  he  made  suggestions 
as  to  the  methods  for  ventilating  the  mines,  but  little,  if 
anything,  was  done  until  further  disasters  in  later  years 
forced  the  subject  into  considerable  prominence,  and  a 
Royal  Commission  was  appointed,  in  which  the  late  Sir 
Frederick  Abel  figured  so  prominently. 

But  there  are  many  kinds  of  carbonaceous  dusts  besides 
coal  dust ;  for  example,  flour  dust,  rice  dust,  soot,  and  lamp- 
black, also  the  dusts  of  sugar,  and  rosin,  and  finely  divided 
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ranoine,  to.     Mr.  B.  E.  R.  Newlands 
mi.  that  lu'  has  himself  witness) 

in    a    Miliar    works.      (See    also     Engl  r  ;      t l\i-i    J.,     . 
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explosive  character  of  soot  and  lamp-black 
mixed  with  air.  An  explosion  occurred  m 
at   the  Garancine   Mills  i 

;ion   of   a   mixture   of   air   with   t] 
Cork,  pulverised  and  sifted  for  linoleum  manufacture,  forms 
with  air  a  mixture  so  inflammable  and  explosive  that  Mr. 
W.    1-'.    Reid  declares  he  would  rather  handle  dyna 
in  bulk  than  ground  cork  in  a  loose  state  (this  .1..  |  - 
Cotton  mills  have   b  pidly  tired  by  the 

of  in  u  dust  and  air.     As  a  partially  car- 

bonaceous substance,  the  dust  of  Prussian  Blue,  when 
mixed  with  air.  has  been  known  to  flash  otf.  whilst  the 
.akcs  of  blue  were  being  ground  by  iron  rollers,  probably 
the  presence  of  pebbles  or  stones  causing 
to  be  struck.  As  a  non-carbonaceous  substance  it  may 
be  interesting  to  note  that  the  inflammation  of  sulphur 
dust  and  air  in  pulverising  chambers,  has  caused  explosions. 
It  only  needs  the  use  or  occurrence  on  a  sufficiently  large 
scale  of  any  of  these  or  similar  substances,  dry  and  in  a 
fine  state  of  division,  to  give  rise  under  suitable  cond: 
to  dangerous  explosions.  The  truth  of  this  remark  is 
borne  out  in  the  case  of  flour  dust,  which,  in  the  flour  mills 
of  this  and  other  countries,  has  caused  very  many  disastrous 
explosions.  There  were  two  reasons  why  these  flour  mill 
-:ers  were  not  earlier  understood.  The  first  was  that 
their  cause  was  obscure.  The  bare  idea  that  flour  might 
explode,  on  the  face  of  it,  appeared  absurd.  The  second 
reason  was  that,  until  the  larger  flour  mills  of  more 
modern  times  were  erected,  the  explosions  and  fatalities 
were  not  sufficiently  great,  the  ruin  of  life  and  property 
not  on  a  sufficiently  large  scale  to  attract  special  public 
attention.  But  just  prior  to  1ST-,  in  Frideat  (Germany) 
and  Budapest  (Hungary)  where  flour  mills  are  specially 
numerous,  so  many  serious  fires  and  explosions 
had  occurred,  that  the  attention  of  a  few  scientists 
hail  been  drawn  to  the  subject  ;  but  little  was  done,  and 
no  authoritative  or  weighty  publication  made. 

On  July  9,  1S72.  a  violent  explosion  took  place  at  the 
Tradeston  Flour  Mills,  near  Glasgow,  followed  by  a 
destructive  fire.  Eighteen  persons  were  killed  and 
lli  injured.  The  damage  to  property  amounted  to 
£70.000.  A  full  report  appeared  in  the  Glasgow  Herald  of 
July  10.  1872.  The  Herald  stated  that  at  first  it  was 
supposed  that  the  boilers  had  exploded,  but  subsequent 
investigation  showed  that  some  part  of  the  machinery  had 
gone,  and  the  report  adds,  "  probably  the  millstones,  which 
were  of  great  power  and  liable  to  explosion  through  i  - 
sive  friction."  This  explosion,  it  is  added,  was  charac- 
terised by  the  fire  following,  being  of  excessive  ferocity, 
the  flames  shooting  up  100  ft.  high  at  times.  Adjoining 
property  was  much  injured.  A  surviving  workman 
said  '"  he  had  carried  a  lamp,"  so  it  is  clear  that  open 
lights  might  at  that  time  be  used  without  any  idea  of 
danger,  showing  the  ignorance  then  of  any  risk  from  the 
firing  of  a  mixture  of  flour  and  air.  The  correspondence 
column  of  the  Glasgow  Herald  also  contributed  additional 
proof  of  this  ignorance.  After  seeing  the  announcement 
of  the  Tradeston  explosion  and  having  just  read  an 
anonymous  article  in  Dingier's  Polyt.  Journal.  I  mad' 
experiment  and  found  that  dry  flour  and  air  would 
like  a  mixture  of  lycopodium  and  air,  and  communi 
my  conclusions  on  July  10th  to  the  Glasgow  H 
(issue  of  July  12th).  thus  giving  the  true  cause  of  flour  mill 
explosions  for  the  first  time  in  English  speaking  eour. 
The  Royal  Society  of  Edinburgh  recognised  my  priority 
in  framing  the  letter  referred  to.  and  it  was  established  by 
F.R.S.,  in  his  lecture  at  the  Royal  Institu- 
tion in  1882. 

Immediately  following  my  letter,  the  whole  subject 
was  investigated  by  Rankin  and  Macadam.  The 
origin  of  the  explosion  was  conclusively  traced  to 
the  striking  of  fire  by  a  pair  of  millstones  through 
the  stopping  of  the  feed,  and  the  consequent  friction 
of  their  bare  surfaces  against  each  other.  The 
flame  thus  produced,  was  quickly  communicated  to  the 
mixture  of  dust  and  air  filling  the  conduits  connected 
with  the  exhaust  box  ;   this  being  the  common  receptacle 


into  which  the  .  an 

exhaust  fan  thr 

' 

laden  with 

mills,  to  anothi  i  re  a 

further  quanti 
as   Sir    Frederick     Ah 

at  the  Royal  Institution  in  1882,  on  "Some  of 
the    Dangerous    properties   of    ! 

a  connected  serii  md  larger  enclosed  spaces 

filled  with 

was  so  rapidly  transmitted  from  the  mi 
the  first  ignition  occurred,  that   violent  explosive  et: 
were  produced,  succeeding  each  other  with  great  rapidity 
in  different  parts  of  the  building.     The  production  of  the 
blaze  at  the  mill-  ..  bserved  to  be  at  once  suecc 

by  a  crackling  noise  as  the  flame  quickly  sprea! 
the  conduits  to  the  exhaust   box   upon  an  upper  ; 
whence     a     loud    report     almost    at  :  roceeded! 

Rankin  and  Macadam's  inquiries  elicited  the  fact  that 
other  flour-mill  explosions  had  been  attended  by  a  similar 
succession  of  effects  to  those  just  indi  Frederick 

Abel  then  points  out  that  Rankin  and  Macadam  ascer- 
tained that  accidents  of  this  nature  at  flour  mills  were 
of  frequent  occurrence,  especially  since  the  exhaust 
arrangements  had  been  applied  to  the  larger  flour  mills 
and  in  their  report  it  is  added,  that  "  it  seems  scarcely 
possible  to  guard  against  such  accidents,  though  their 
frequency  may  be  reduced  by  adopting  efficient  pre- 
cautions for  avoiding  the  stoppage  of  the  feed  to  the 
millstones  and  the  access  of  nails  or  other  iron  particles  to 
the  stones  ;  also  by  prohibiting  the  employment  of  naked 
lights  in  the  vicinity  of  the  mills  or  dust  passages." 
Various  other  suggestions  are  given  of  a  similar  character. 
But  Sir  Frederick  makes  now  this  important  statement, 
it:.,  that  "  Since  the  publication  of  Messrs.  Rankin  and 
Macadam's  valuable  report,  the  accidents  at  flour  rnill-c 
appear  to  have  been  scarcely  less  numerous  or  disastrous 
than  before  the  date  of  the  Tradeston  catastrophe."  He 
then  gives  a  series  of  illustrations  of  this  fact  both  in. 
America  and  in  this  country.  Amongst  these  a  great 
explosion  occurred  in  1S7S,  "at  Minneapolis,  Minne'sota, 
where  IS  lives  were  lost  and  six  corn  mills  destroyed.  The 
cause  of  the  explosion  was  then  traced  by  "Professor 
Lawrence  Smith  to  the  same  cause  as  that  already  L-ivcn. 

In  1SS1.  the  statement  of  Rankin  and  Macadam  that 
"  It  seems  s  ircely  possible  to  guard  against  such  acci- 
dents," &c,  seems  still  be  verifi-  -  ptember.  1881, 
a  fatal  flour  mill  explosion  occurred  at  Macclesfield, 
Cheshire,  and  a  report  thereon  was  made  to  the  Home 
Secretary  by  Mr.  T.  J.  Richards,  of  the  Board  of  Trade. 
The  cause  here  was  traced  to  (1)  the  use-  of  a 
very  dry  grain,  and  (2)  the  accidental  stoppage  of  the 
feed.  The  year  after  the  Macclesfield  explosion.  February, 
1882,  an  explosion  occurred  at  Rochdale,  in  the  exh 
room,  through  the  stones  striking  fire.  A  fire  followed, 
doing  damage  to  the  extent  of  £33,043. 

Rankin  and  Macadam,  and  Prof.  Lawrence  Smith 
and  T.  J.  Richards,  only  go  so  far  as  to  show  how  disaster 
is  liable  to  haunt  any  arrangement  of  flour  mill  plant 
known,  up  to  1882,  and  even  later,  and  Sir  Frederick 
AbeL  in  his  lecture  before  the  Royal  Institution,  go-:  - 
further  than  this.  Even  at  this  day.  there  still  exist  flour 
mills,  conducted  on  the  old  type,  "and  overshadowed  by 
the  same  risks  as  in,  and  prior  to,  the  vear  lSyJ.  iii 
the  case  of  these  the  old  statement  of  Rankin  and  Mac- 
adam, that  "  It  seems  scarcely  possible  to  guard  entirely 
against  such  accidents,"  is  as  true  as  ever. 

But  a  further  step  has  been  more  recently  taken 
which  enables  flour  to  be  milled  with  perfect  immunity 
from   danger,    and    I  iken    by  the    late    Henry 

Mmon.  C.E.,  of  Manchester,  through  his  introduction  of  the 
iron  roller  grinding  system  for  flour  into  this  country 
in  place  of  stone  grinding,  and  of  applying  the. 
"  cyclone  "  system  of'collecting  flour  dust,  whereby  he 
not  only  produced  purer  flour,  but  recovered  in  the  d-  : 
formerly  causing  danger  of  explosion  and  injury  to  the 
health  of  the  workpeople  inhaling  it,  be  -  . — a 

useful  by-product  serving  as  cattle-food.  In  a  word,  he 
abolished   the   old   dust  "chambers   or   stive   rooms    for 
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collecting    dust,     and    substituted    a     "  cyclone "    dust 

separator,    which   separates   air   and   dust   in   a   manner 

analogous  to  that   by  which  the  chemist  separates  a  sus- 

solid  from  a  liquid  by  decantation.     By  means  of 

the  centrifugal  action  of  the  "cyclone,"  the  dust  is 
thrown  tu  the  side  oi  the  cone,  and  glides   down  to  the 

bottom,  where  it  escapes  into  a  suitable  receptacle,  whilst 
the  air  free  from  dust  passes  out,  as  shown  in  the  diagram, 
at  the  top.  and  up  a  cowl  in  the  roof. 


CYCLONE 


To    give    a    clearer    idea    of   the    thoroughly    modern 
tern    of    wheat    cleaning    prior    to   grinding,    I    have 
separated  it  into  six  numbered  stages.     Only  the  stage 
Xo.  3*  was  used  in  the  old  system. 

(1)  The  grain,  fresh  from  the  threshing  process,  is  at 
once  sent  over  a  separator,  which  mechanically  removes 
foreign  matters.  Through  this  separator  the  grain  passes 
to  storage  bins. 

(2)  Later  on,  when  the  wheat  is  to  be  used,  it  is  drawn 
and  passes  over  another  separator,  and  thence  through 
"  cockle  and  barley  cylinders,'1  to  remove  all  the  so-called 
"  cockle-seeds "  and  barley,  and  also  small  stones  and 
gravel. 

*(3)  It  next  passes  through  a  -wheat-scouring  machine, 
working  by  suction,  and  through  which  the  wheat  is 
further  aspirated  and  the  fibre  rubbed  off  the  kernel  and 
carried  away     ("bran"). 

(4)  The    wheat   now   passes    through    a    washer   and 

"  stoner,"  where  it  is  thoroughly  washed  and  rinsed  with 
water,  and  all  stones,  &c,  removed,  when  it  passes  to  a 
'•  whizzer,"  which,  by  centrifugal  action,  removes  the 
bulk  of  the  water  still  adhering  to  the  outer  cuticle  of 
the  wheat. 

(5)  The  grain  then  passes  into  the  drying  and  con- 
ditioning machine,  where  the  remaining  moisture  is 
removed. 

(6)  Having  passed  through  all  these  dry  and  wet 
cleansing  processes,  the  wheat  is  finally  sent  through  a 
double-brush  machine,  wherein,  by  means  of  the  brushing 
action,  a  final  mechanical  polish  is  given  to  it,  after  which 
it  passes  to  the  magnetic  separator,  containing  magnets 
which  remove  all  metallic  (iron)  particles. 

From  the  magnetic  apparatus  it  passes  to  the  first 
process  of  grinding;  not  by  stones,  however,  but  by 
specially  hard  and  tough  chilled  iron  rollers,  fluted  and 
smooth,  and  about  10  in.  and  !t  in.  in  diameter. 

The  fluted  rollers,  termed  "  break-rolls,"  are  used  to 
break  down  the  wheat,  and  by  means  of  the  roller  Antes, 
to  scrape  out  the  contents  of  the  grains  and  separate  them 
from  the  bran.  The  smooth  rollers  are  used  to  crush 
into  flour  the  particles  of  puro  kernel  detached  by  the 


fluted   rolls.     The    proportion   of   fluted   rolls   to   smooth 
rolls  is  generally  about  four  to  six. 

Xow  each  individual  machine  referred  to  is  subject  to 
the  action  of  strong  currents  of  air  so  nicely  adjusted  as 
to  energy,  that  whilst  the  kernels  at  any  point  remain  or 
are  balanced,  the  dust  is  carried  away.  Each  machine 
is  also  covered  in,  and  connected  with  the  *'  cyclone " 
dust  collector,  which  is  constructed  of  iron  and  has 
air-tight  joints.  It  will  thus  be  seen  that  the  "  stive 
room,"  or  dust-chamber,  with  its  dangers,  has  vanished 
with  the  advent  of  the  "  cyclone  dust  separator."  The 
dust  from  the  "  cyclone  "  is  used,  mixed  with  other  bran 
or  dust,  as  cattle  food.  Previous  to  this,  such  dust  was 
a  nuisance,  a  source  of  injury  to  health,  and  one  of  danger 
by  fire  or  explosion.  Flour  mill  insurance  companies 
are  full}"  awake  to  this,  and  reduce  their  insurance  on  the 
average  to  the  extent  of  2s.  6d.  per  cent.,  when  such  a 
"  dust  separating  arrangement  as  that  described  is  used 
instead   of  dust-chambers. 

In  Liverpool,  this  spring,  there  was  a  flour-mill  explosion 
of  considerable  magnitude,  followed  by  a  fire,  although 
the  improved  iron-roller  system  was  in  use,  but  instead 
of  a  "  cyclone  "  or  similar  dust  separating  arrangement, 
there  was.  I  am  informed,  a  dust  chamber  or  stive-room, 
and  it  was  in  this  chamber  that  the  explosion  occurred. 
The  system  must  be  completed  by  the  substitution  of  the 
cyclone  separator  for  the  dust  chamber,  to  ensure  freedom 
from  peril,  and  preferably  the  whole  mill  should  be  electric 
lighted,  and  also  furnished  with  automatic  water-sprinklers, 
or  similar  water  extinguisher,  to  at  once  stop  any  slight 
outbreak  of  fire. 

I  have  referred  to  other  dangerous  dusts,  and  I 
may  now  add  that  any  of  these,  in  any  of  the  industries 
concerned,  may,  as  in  flour  mills,  be  suitably  drawn  off 
by  exhaust  arrangements,  and  then  be  driven  into  a 
cyclone  separator  and  collected.  Sir  F.  A.  Abel's  address 
to  the  Royal  Institution  on  "  Dangerous  Dusts "  was 
made  in  1882,  and  Henry  Simon's  patent  for  utilising 
the  cyclone  separator  for  flour  dust  in  flour  mills  was 
published  in  1886.  Simon  also  applied  the  "  cyclone  " 
system  for  the  removal  of  emery  dust  and  lamp-black 
from  the  atmosphere  of  certain  of  our  largest  furniture 
and  "  blacking  "  works,  and  for  the  economic  recovery 
of  the  material. 

H.  Simon's  patents  are  as  follows  : — 

For  roller  mills  and  flour  mills,  Eng.  Pats.  3725  of  1877  ; 
2556  of  1879  ;   and  2576  of  1879. 

For  cyclone  dust  collector,  Eng.  Pat.  9423  of  1886. 

For  roller  mills  and  flour  mill  apparatus.  Eng.  Pats. 
9746  of  1891  ;   28,716  of  1902  ;    and  9704  of  1904. 


Discussion. 

Prof.  Campbell  Brown  said  he  could  corroborate  the 
date  which  Mr.  Watson  Smith  had  assigned  to  the  begin- 
ning of  their  knowledge  of  the  causes  of  explosions  in 
flour  mills.  He  had  himself  read  a  paper  on  the  same 
subject  to  the  Literary  and  Philosophical  Society  of 
Liverpool,  after  some  rather  bad  explosions  in  large  flour 
mills  at  the  North  End.  an  abstract  of  which  was  printed 
in  the  Journal  of  that  Society  dated  1873.  He  had  illustra- 
ted the  paper^by  means  of  large  glass  tubes  and  a  box  with 
Lycopodium  seed.  All  they  knew  then  was  that  flour 
dust  mixed  with  air  played  the  same  part  as  a  mixture 
of  air  and  coal-gas,  or  other  inflammable  gas.  and  one 
explosion  in  a  flour  mill  was  distinctly  traced  to  the 
stoppage  of  the  feed,  which  allowed  the  stones  to  come  into 
contact  with  each  other,  to  strike  fire,  and,  in  fact,  act 
like  a  lucifer  match  lighted  in  a  fiery  coal  mine.  But 
among  tilings  they  did  not  know  then  was  how  a  length 
of  pipe  in  the  exhaust,  or  a  series  of  chambers,  or  even  of 
rooms  through  which  the  explosion  passed  caused  a  very 
great  increase  in  the  violence  of  the  explosion  as  it  went 
on  from  point  to  point,  due  to  the  successive  impulses  given 
to  the  explosion  by  the  successive  waves  of  vibra- 
tion, each  vibration  being  added  on  to  the  sum  of  the 
impulses  of  those  behind  them.  Rankin  and  Macadam 
believed  explosions  to  be  inevitable,  and  wanted  to 
prevent  them  becoming  serious  and  to  confine  them  to 
certain  channels  and  get  them  out  into  the  open  air  as 
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toon  a-s  possible.     Be  was  glad  to  hear  that  the  nso  oi  the 
cyclone  bad  been  bo  effective  in  stopping  explosions,  for, 

iii-r  the  matter  bad  b<  enn  port  d  on  bj  Ran 
.Mm -:n l:\in,  explosions  in  flour  null-  and  coal  mines  wen!  on 

[\  a-,  before,  because  people  did  mo!  take  the  i 
ons  Bufficienl    to   previ  o1    thi  m.     W  ere   there   - 
Btatistios   showing    to    what    extcnl    there 
rii  iini  ion  in  the  uumbi  op  i  here  one 

.  rpecl  to  have  them  ! 

Mr.  E.  J.  Bats  said  he  bad  heard  Prof.  Bedsonl 
stress  on  the  poinl  thai  coal  dust  explosions  took  |  laa 
readily  because  of  the  occlusion  of  gases  on  the  surface  of   i 
the   coal.     He   himself   though!    that    the   tendency   of  j 

organic  dust  to  explosion  depended  upon  the 
united  circumstances  of,  first,  its  fineness,  and  second, 
the  volume  of  gases  it  could  occlude  upon  its  Burfa 

.lusts  did  not  seem  to  occlude  gases  nearly  as  much 
as  ot  lilts.     He  would  like  to  know  if  anj  one  bad  ever  tried 
to  measure  the  amounts  of  gases  which  dusts  of  different 
of  fineness  could  occlude  ! 

Mr.  H.  I!.  Stocks  having  inquired  whether  .Mr.  Waf 
Smith  could  give  them  any  particulars  of  ways  of  se]  •■ 
stive  dust,  other  tlum  those  of  the  old  stive  room  and  the 
"oyolone"  method,   ho  pun  reded  to  describe  [a  method 
of  passing  the  material  by  means  of  a  fan  into  Alter  cham- 
bers, which  were  really  long  canvas  bans,  or,  in  some  ca 
a  canvas  receptacle  shaped  like  a  balloon.     In  the  case  in 
point,  the  dust  remained  practically  in  the  canvas  1>, 
just  as  though  they  were  filters,  and  the  air  passed   Out 

through  the  canvas.    Regarding  the  moistening  of  the 
grain,  that  was  not  done  for  the  purpose  of  damping  the 

dust,  but  to  get  the  grain  into  good  condition  for  grind 
("conditioning").  When  the  grain  was  too  dry.  tin- 
friction  on  the  stones  caused  them  to  become  glazed,  and 
they  did  not  grind  nearly  so  well.  If  a  certain  amount  of 
moisture  was  added  to  the  grain,  the  grinding  was  very 
much  easier,  but  the  amount  of  moisture  must  not  be 
excessive,  or  the  stive  Hour  then  became  a  kind  of  i 
and  spread  it-elf  round  the  casing  of  the  stones.  In 
grinding  cereals,  if  this  product  was  too  moist  to  begin 
with,  the  moisture  driven  out  of  the  grain  formed  a 
sour  cake  with  some  of  the  stive  flour;  if  this  was  not 
cleared  nut  of  the  casing  of  the  stones  from  time  to  time, 
it  eventually  dried  and  fell  back  between  the  stones,  and 
was  ground  up  with  the  Hour.  When  Hour  of  that  kind  was 
stored  in  sacks  out  of  contact  with  the  air  it  fermented, 
and  became  sour  in  a  very  few  hours. 

Mr.  Charles  Bvrne  said  he  thought  that  in  most 
modern  mills  at  the  present  time  two  methods  of  dust 
separating  were  carried  out,  (1)  the  cyclone  dust  collector, 
largely  confined  to  cleaning  operations,  and  (2)  tho  method 
of  collecting  the  stive  from  the  stones.  The  latest  machine, 
of  which  numbers  were  now  coming  into  this  country. 
was  of  foreign  make,  and  consisted  of  long  canvas  sleeves, 
which  had  been  chemically  tire-proofed.  These  were 
connected  at  the  top  with  a  box.  sometimes  metal  lined 
and  sometimes  not,  and  the  "  stive  "  from  the  stones  came 
into  this  top  box,  and  was  automatically  made  to  go 
down  into  the  canvas  sleeves,  whence  it  fell  into  a  similar 
box  at  the  bottom.  There  it  was  received  and  automati- 
cally conveyed  to  a  sack — the  sacks  being  removed  as 
filled.  He  thought  this  machine  had  been  found  to  supply 
a  want  ;  certainly  amongst  modern  millers — and  he  had 
gone  through  some  of  the  most  modern  mills,  where  it 
was  recognised  to  be  the  most  economical  machine.  The 
centrifugal  action  of  the  cyclone  dust  collector  did  not 
deposit  the  very  finest  stive  ;  the  canvas  filters  seemed 
to  take  out  almost  every  particle  of  stive  that  was  in  the 
air.  Reference  had  also  been  made  to  explosions  being 
set  tip  by  friction  due  to  stoppage  of  the  feed.  In  one 
modern  mill,  where  he  had  been  quite  recently,  an  ingenious 
device  had  been  adopted  for  checfiing  that  danger.  If 
the  feed  got  below  its  proper  amount,  an  alarm  bell  rang. 
If  this  bell  were  not  attended  to,  the  rollers  were  automati- 
cally   thrown    apart.     With    respect    to    the    moistening 


.if  the  grain,   it    might    bt    "I    mi'  n    I    tn   know   that   thi 

were   sunn'    mills    when      he    i 

the    injection   ol    stei Ho    understood    also,    from 

enquiries    hi-    had    m  I  ime    to   time,   thai     the 

flour  from  this  moistened  or  damped  grain,  was  o 
quality   tor   baking   purposi      I  ban   floui    ••  bii  b 
moistened  at  ill  :  this  •■  as,  of  ci 

ing  in  addition  to  that  of  lessoning  of  friction   between 
I  i    ... Hit... 

Mr.  W.  RoSCOE  II  m  '    ■    ■ 
damper  flour  materially  mitigated  the  exploaibility  of 

that  Hour  •'. 

.Mr.  A.  Cabby,  referring  to  what  Mr.  Watson  Smith  had 
shown  them  with  Ja  pai  Id  ■  ■•  aether  exp 

in.  nts  bad  shown  bow  far  the  liability  of  coal  dust  to 
explosion  varied  with  the  per  rent,  of  volatilo  matter 
.lit. 
Mr.  WaTSOS  Smith,  in  reply  to  Prof.  Campbell  Drown, 
said  that  only  comparatively  few  Hour  mills  in  this  country 
were  now  without  the  cyclone  apparatus,  and  that  a 
Hour  mill  explosion  to-day  might  lie  regard'  lOm- 

enal.      He  could  certainly  say  that  where  the     live  n , 

&c,  had  been  abolished,  and  the  cyclone  apparatus  . 
iron  rollers  had  together  been  adopted,  no  explosion  had 
ever  occurred.  As  he  had  already  pointed  out.  in-  bad  been 
assured  that  tin-  insurance  companies  reduced  their  ti  n 
to  flour  millers  using  the  modern  apparaius  described. 
As  to  Mr.  Hardwick's  question  about  damping  the 
Hour,  the  true  reason  for  this  had  been  admirably 
explained  by  Mr.  Stocks,  and  Mr.  Burne.  Beyond 
this,  no  doubt  damp  Hour  was  less  likely  to  fire  than  dry 
flour  ;  its  rising  in  dust  would  also  be  more  limited.  Also 
as  regards  tho  action  of  the  old  millers,  prior  to  1*7'_\ 
damping  the  grain  before  grinding,  as  he  had  mentioned, 
this  was  not  to  prevent  explosions  (about  the  nature  and 
cause  of  which  they  knew  nothing)  but  to  "  condition  " 
the  grain.  He  ought  to  add  that  any  other  dry  carbon- 
aceous powder,  such  as  that  of  bran,  was  liable  to  explosion 
with  air.  In  answer  to  .Mr.  A.  Carey's  question,  he  would 
say  that  in  ordinary  coal,  i.e.,  the  coal  of  the  res, 

the  percentage  of  bituminous  matter,  soluble  in  benzene 
or  naphtha,  is  so  small,  that  tin  slight  variations  in  different 
varieties  would  make  no  sensible  difference  in  the  inflam- 
mability- of  the  dusts.  There  was  no  doubt  in  his  mind 
that  the  Miike  coal,  the  dust  of  which  he  had  fired  that 
evening,  mixed  with  air.  would  explode  more  readily  than 
any  other  coal  dust.  That  Japanese  coal  was  a  lignite 
and  contained  upwards  of  10  per  cent,  of  resinoid  matter, 
soluble  in  benzene,  whilst  ordinary  coal  never  contained 
even  as  much  as  1  per  cent,  (this  J.  1891,  976).  But  no 
experiment  with  its  dust  like  this,  had  been  tried  with  the 
Miike  coal  before.  The  .Miike  mines  were  damp,  lying, 
as  they  did.  chiefly  under  the  sea,  but  might  be  extended 
landwards  where  dry  dust  would  abound  and  of  a  very 
dangerous  nature.  Prof.  Bedson's  idea  about  the  occlusion 
of  oxygen  was  a  suggestive  and  interesting  one.  and  he 
felt  the  probability  of  much  truth  in  it.  especially  where 
the  dust  lay  in  the  v.orkings.  with  air  continually  passing 
over  it  bv  means  of  the  ventilating  system. 

In  reply  to  Mr.  Burne,  he  said  that  whatever  were  the 
methods  adopted,  whether  it  were  a  cyclone  arrangement 
or  any  other,  mattered  not,  so  long  as  the  dust  was 
effectively  removed  and  disposed  of.  But  how  long  would 
the  bags  referred  to,  continue  to  act  as  air-filters  before 
.'citing  choked  !  He  would  like  to  be  sure  that  the 
porosity  of  the  fire-proofed  canvas  of  the  bags  in  the 
new  sy'-tim  referred  to,  was  not,  in  part,  choked  by  the 
fire-proofing  mixture,  and  thereafter  by  the  flour  dust 
itself.  As  to  the  warning  bell  to  automatically  record  a 
failure  in  feed-supply,  .-.ml  other  automatic  arrangements 
■parate  the  stones,  automatic  gear  had  often  a  trick 
of  sticking  fast  or  failing  at  a  critical  moment,  and  he 
preferred,  in  cases  win, ."human  life,  as  well  as  property, 
was  concerned,  a  revolutionising  of  the  system  to  ensure 
safety. 
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(Continued  from  page  7.) 

English  Patents. 

Atomising  Liquid  and  Gascon*  Fluids  :    Means  for  . 

C.  F.  ile  Kierzkowski  Steuart.  London.  Eng.  Pat. 
'-'7.618,  Dec.  17,  1904. 

A  plug  of  truncated  conical  form,  having  on  its  face 
longitudinal  grooves,  is  fitted  into  a  conical  seat  at  the 
outlet  of  a  chamber  into  which  the  liquid  to  be  atomised 
is  supplied  under  pressure.  The  liquid  issues  from  the 
grooves  in  a  number  of  jets,  which  intersect  at  a  common 
point,  and  becomes  atomised.  A  modification  is  claimed 
in  which  the  plug  has  in  addition  a  central  orifice,  con- 
trolled by  a  needle-valve.  The  chamber  may  be  divided 
into  compartments  so  that  two  or  more  liquids  may  be 
mingled  in  the  same  jet.  Further  claim  is  made  for  an 
internal  valve  mechanism  adapted  to  shut  off  the  flow  of 
liquid  close  to  the  point  of  discharge ;  and  for  a  casing 
lined  with  refractory  material  and  provided  with  air 
inlets,  for  use  when  the  jet  is  employed  as  a  burner  for 
liquid  fuel.— W.   H.  C. 

Heating,    Cooling   and   Similar    Purposes  ; 

Apparatus   for   .      J.     W.    Claridge, 

London.  Eng.  Pat.  28,197,  Dec.  23,  1904. 
The  claim  is  for  the  construction  of  heating 
or  cooling  boxes,  which  are  divided  by 
internal  diaphragms  into  two  or  more  com- 
partments, through  which  the  cooling  or 
heating  medium  circulates  successively.  Two 
or  more  boxes  may  be  connected  together 
to  form  a  system  and  placed  in  a  chamber 
containing  the  material  to  be  treated,  or  the 
material  may  be  placed  in  the  boxes  and 
the  medium  circulated  in  the  chamber. 
Further  claim  is  made  for  constructing  the 
boxes  with  external  corrugations  or  pro- 
jections, to  increase  the  heating  surface,  or 
to  assist  in  dislodging  any  deposit  that  may 
be  formed  on  them,  and  for  setting  the  boxes 
at  an  angle  in  the  chamber,  to  promote 
circulation  of  the  surrounding  contents. — W.   H.   C. 

Separation  of  Solids  from  Liquids  ;  Impts.  in .    J.  J. 

Crosfield,  Frodsham,  and  K.  E.  Markel,  Warrington. 
Eng.  Pat.  5108,  March  11,  1905. 

The  mixture  to  be  separated  is  caused,  by  means  of 
deflecting  plates  or  baffles,  to  pass  alternately  up  and 
down,  but  chiefly  in  a  horizontal  manner,  through 
a  passage  or  passages  which  are  of  increasing  cross- 
sectional  area.  In  this  way  the  flow  of  the  liquid  becomes 
slower,  as  the  heavier  portions  of  the  solids  are  deposited, 
and  time  is  allowed  for  the  lighter  portions  to  settle  out. 

— W.  H.  C. 

Solvents  ;  Process  for  Recovering  Vapours  of  Volatile . 

Soc.  Jules  Jean  et  Cie.,  and  G.  Raverat,  Paris.  Eng. 
Pat.  13,603,  July  1,  1905.  Under  Int.  Conv.,  Sept.  1, 
1904. 

See  Fr.  Pat.  350,149  of  1904  ;  this  J.,  1905,  1161.— T.F.B. 


United  States  Patents. 

Separator;      Centrifugal    .     J.     J.     Berrigan,     East 

Orange,  N.J.,  Assignor  to  F.  J.  Arend,  New  York,  N.Y., 
and  J.  Bernstrom,  Stockholm,  Sweden.  U.S.  Pat 
807,055,  Dec.  12,  1905. 

The  liquid  to  be  separated  is  fed  into  a  rotating  separator 


through  the  annular  opening  C.  The  liquid  portion 
escapes  through  the  passage  A  formed  between  the  end 
wall  of  the  vessel  and  an  annular  lining  piece,  and  the 


solids  are  transported  by  the  worm  conveyor  B  to  the 
other  end  of  the  separator,  where  they  are  discharged  at  E. 

— W.  H.  C. 

Separator ;      Centrifugal .     J.     J.     Berrigan,     East 

Orange,  N.J.,  Assignor  to  F.  J.  Arend,  New  York, 
N.Y.,  and  J.  Bernstrom,  Stockholm,  Sweden.  U.S. 
Pat,  807,056,  Dec.  12,  1905. 


c£ 


The  claim  is  for  a  cylindrical  separating  vessel  5,  mounted 
on  supports  2,  3,  4,  so  that  the  feed-inlet  12  is  situated  in 
a  lower  plane  than  the  outlet  24  for  the  solids.  The 
separated  liquid  escapes  through  the  opening  21  formed 
in  the  lower  end  of  the  cylinder  and  the  solids  are  trans- 
ported by  the  worm  conveyor  14  to  the  upper  end  of  the 
cylinder  and  discharged  through  the  opening  24.  Both 
the  cylinder  and  the  drum  are  rotated  at  different  speeds 
bv  the  differential  gearing,  shown  in  the  figure  at  15,  16,  17, 
18,  19,  20.— W.  H.  C. 

Liquid-Separator ;     Centrifugal .     C.    M.    Ketcham, 

Carthage,   Mo.     U.S.   Pat.   808,092,   Dec.   26,    1905. 

The  separator  consists  of  a  long  cylinder  2,  having  separ- 
able top  and  bottom  pieces  11  and  3,  which  is  mounted 
in  an  upright  position  in  journals  and  rotated  at  a  high 
speed  by  the  wheel  26  and  the  worm  gear  27.  The  liquid 
to  be  separated  is  fed  from  the  store-tank  D  through 
the  tube  below,  on  to  the  spreader-plate  17,  and  is  forced  t 
partake  of  the  rotation  of  the  drum  2  by  the  action  of 
the  distributing  vanes  13  ;  15  is  a  vent  tube.  When  the 
liquids  reach  the  bottom  of  the  cylindrical  portion  of  the 
drum  2,  the  heavier  one  passes  down  the  annular  space 
between  the  detachable  cone  3  and  the  inner  skimming 
funnel  19,  out  of  the  openings  5  and  away  by  the  spout  9. 
The  lighter  liquid  flows  over  the  edge  of  the  funnel  19, 
down  the  central  space   18,   into  the   hollow  cylindrical 
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prolongation  3',  out  of  the  opening  6  and  away  by  the 
spout  10.— W.  H.  C. 

Filtering  Liquids  ;    Device  for  .     G.  Stade,  Berlin. 

U.S.  Pat.  S07.513,  Dec.  19,  1905. 
See  Ft.  Pat.  340,322  of  1904;  this  J.,  1904,  779— T.F.B. 

Distilling    Apparatus.      J.     Pernat,     Cleveland,      Ohio. 

U.S.  Pat  807,677,  Dec.  19,  1905. 
A  still,  resting  in  a  water-bath,  is  supported  over  a 
furnace,  the  joint  between  the  still  and  the  water-bath 
being  made  by  a  turned  down  flange  on  the  still.  The 
still  has  a  still-head  communicating  with  a  condenser 
and  formed  by  a  dome-shaped  piece  and  an  inverted 
cone,  which  fits  over  the  outside  of  the  neck  of  the  still. 
A  diaphragm  is  fastened  across  the  still-head,  underneath 
the  dome,  and  has  a  vapour-pipe  which  telescopes  into 
the  neck  of  the  still.  The  claim  is  for  the^eonibination 
of  the  foregoing  parts  to  form  the  whole  distilling  apparatus 
as  described— \V.  H.  C. 

Measuring    Vessel    for    Liquids    .      H.    C.    Dehn. 

Hamburg,    Germany.     U.S.    Pat.    S07,665,    Dec.     19, 
1905. 


I  hi.  liquid  to  be  '  ■<•  whioh 

oommun  mduil    b   with     the    measuring 

1  <-.     The  la1  tei  rototabl  d  into  a 

number  of  Bepao  .  are 

shown.     The  liquid  flows  down  the  pipe  up 

ini,.  the  chamber  • .  the  ai  into 

the  hooded  outlet  g  in  thi  o.    Sinn:! 

the  opposite  chambei  id  Sowing 

out  through  i,  and  e  through  I  the 

liquid.     At  each  turn  these  operations  are  continued,  one 

iber  being  emptied  while  the  opposite  one  is  filling. 
The  measuring  ohan  d  by 

an  inspeotdon  dome  on  the  top  of  the  n  \essel. 

u 

porating    Apparatus;     Vacuum .     C.    Ordway. 

\,»   fork,  N.T.     U.S.  Pat.  807,767,  Dec.  19,  1905. 
The  ooncentrated  liquor  i  \ a  from  the  bottom 

of  the  evaporating  i  -hamber  by  a  pump,  and  is  delivered 
into  the  upper  part  of  one  or  other  of  several  closed  -> -tiling 
vessels,  care  being  taken,  by  gu  inlet,  to  avoid 

disturbing  the  contents  of  the  settler.  The  settled  liquor 
is  withdrawn  from  the  upper  part  of  the  settler  and  is 
either  returned  to  the  evaporator,  or  is  delivered  to  another 
vessel  for  subsequent  treatment.  The  settlers  are  pro- 
vided with  screens  to  receive  any  deposited  solids,  with 
taps  for  breaking  the  vacuum,  and  with  valved  drain 
pipes  at  the  bottom  to  draw  off  the  liquor  when  it  is 
necessary  to  remove  the  deposited  solids. — \Y.  H.  C. 

Drying  Apparatus.     F.    11    Schaffer,   Indianapolis,   Ind. 

U.S.  Pat.  808,481,  Dee.  26,  1905. 
The  apparatus  consists  of  a  horizontal  cylinder  through 
which  the  material  to  be  dried  is  passed  by  an  internal 
worm  conveyor.  The  cylinder  is  suspended  and  rotated 
in  a  chamber  above  a  furnace  by  means  of  chains,  which 
pass  round  sprocket-wheels  fixed  to  the  cylinder,  and  over 
corresponding  sprocket-wheels  attached  to  a  horizontal 
driving  shaft  situated  above  the  chamber.  The  feed  end 
of  the  cylinder  is  provided  with  a  "  breeching "  which 
carries  the  feed  hopper  and  shoot.  The  gases  from  the 
furnace  may  pass  through  the  cylinder  or  direct  to  the 
flue  as  desired,  and  the  driving-chains  are  protected  by 
covers  from  the  action  of  the  fire  and  hot  gases. — W.H.C. 

German  Patent. 

Drying   Process,    in    which    the    Material   to  be   Dried   is 
Subjected  to  th    Action  of   Light   Rays.     A.  Junghans. 
Ger.  Pat.  162,696,  Sept.  23,   1904. 
The  claim  is  for  drying  si  while  exposing  them 

to  suitable  coloured  rays,  in  older  to  avoid  injurious 
effects  (decomposition,  discoloration,  &c),  and  to  accelerate 
the  drying.  It  is  stated  that  the  drying  process  is  some- 
times slow  with  white  light,  and  that  injury  is  occasionally 
caused,  the  reason  being  that  many  of  the  light  rays  are 
inactive  so  far  as  drying  effect  is  concerned,  whilst  some 
rays  may  cause  decomposition.  For  example,  sugar 
which  is  nearly  dry  becomes  liquid  again  on  exposure 
to  red  light."  In"  the  drying  process,  light  of  a 
suitable  colour  should  be  used  for  each  kind  of  material  ; 
frequently  the  most  suitable  colour  is  that  which  is 
reflected  to  the  greatest  degree  by  the  material  in  question. 
For  example,  sugar  can  be  rapidly  dried  in  blue  light, 
without  liquefying  or  being  injured  in  any  way.  Blue 
enamel-paint  dries  rapidly  without  alteration  of  colour 
in  the  mixed  light  from  white  and  blue  incandescence 
lamps."  whereas  in  the  light  from  an  arc  lamp,  the  drying 
proceeds  more  slowly  and  the  colour  is  said  to  change  to 
green. — A.  S. 

n.— FUEL,    GAS,    AND    LIGHT. 

(Continued  from  page  12.) 

Xaphthalene  from   Coal  Gas  ;    Removal  of  .     A.   H. 

White  and  D.   H.   Clarv.     J.   Gas  Lighting,   1905.  92. 

388—393;    466— 468. 
In"  studying  the  question  of  naphthalene  removal  in  gas- 
works, experiments  were  made  on  the  absorptive  power 
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of  various  tars  for  naphthalene  at  different  temperat 
About  1  grm.  of  the  tar  was  placed  in  a  1  oz.  wide-mouthed 
bottle,  in  which  also  a  small  glass  thimble  containing 
naphthalene  was  placed  on  a  wire  tripod.  The  bottle, 
with  the  stopper  wind  on.  was  kept  at  a  eon 
temperature,  until  the  tar  was  fully  saturated  with 
naphthalene.  It  was  found  that  tars  of  different 
origin  vary  considerably  in  their  power  of  absorb- 
ing naphthalene,  and  also  that  the  amount  of  naphtha- 
lene taken  up  by  a  given  tar  increases  with  rise 
of  temperature.  For  example,  the  averages  of  all  the 
tests  showed  the  following  percentages  of  naphthalene 
in  the  fullv  saturated  tars:— 25°  C.,  9-1  ;  35;  C,  10-7  ; 
4,5    (.'..  21-1  :    and  72c  C,  48-7  per  cent. 

Further  experiments  were  made  as  to  the  proportions 
of  naphthalene  in  the  tar  and  in  the  gas  at  the  top  of  the 
stand-pipe,  before  and  after  passing  the  Pelouze  and 
Audouin  tar-separator,  and  before  and  after  passing 
the  scrubbers.  From  the  results  obtained,  the  authors 
conclude  that  in  the  hot  stand-pipes  and  warm  hydraulic 
and  foul  mains,  the  naphthalene  is  readily  absorbed  by 
the  tar,  and.  provided  enough  time  is  given  to  this  stage 
of  the  process,  the  gas  will  arrive  at  the  tar-separator  free 
from  any  measurable  amount  of  naphthalene  other  than 
that  held  dissolved  by  the  suspended  tar.  In  the  tar- 
separators,  the  particles  of  tar  still  exert  a  solvent  action 
on  the  naphthalene  in  the  gas,  but  not  to  so  great  an 
extent  as  in  the  hotter  stand-pipe  and  mains."  In  the 
seruhhers.  the  water  removes  the  last  of  the  suspended 
tar  and  likewise  the  ammonia,  and  some  other  con- 
stituents. But  the  ammonia,  as  was  proved  by  direct 
determinations,  dissolves  some  of  the  phenols  from  the 
tar,  and  since  these  phenols  are  good  solvents  of  naphtha- 
lene, some  of  the  naphthalene  dissolved  in  the  tar  becomes 
liberated  and  is  then  taken  up  mechanically  or  as  vapour 
by  the  gas.  This  liberation  of  naphthalene  by  the  action 
of  ammonia  in  the  scrubbers  is  considered  to  be  the 
most  frequent  source  of  naphthalene  trouble. 

For  the  prevention  of  naphthalene  stoppages,  the 
authors  suggest  that  the  foul  main  be  made  large  so  that 
the  gas  will  be  kept  hot  until  the  tar  has  had  time  to 
remove  the  naphthalene  ;  and  also  that  care  be  taken  to 
remove  the  tar  as  completely  as  possible  before  the  gas 
passes  to  the  scrubbers.  If  the  gas  after  leaving  the 
scrubbers  still  contain  naphthalene,  probably  the  most 
convenient  method  for  its  removal  is  that  of  scrubbing 
with  tar  or  tar  distillates. — A.  S. 

Naphthalene  from   Coal  Gas  ;    Runoval  of  .     H.   G. 

Colman.  J.  Gas  Lighting,  1905,92,  526,  596  and  672 
In  their  recent  investigation  of  this  subject,  White  and 
Clary  (see  preceding  abstract),  among  other  conclusions, 
put  forward  the  hypothesis  that  a  more  complete  removal 
of  naphthalene  from  gas  is  effected  by  washing  the  latter 
with  hot  tar,  than  by  the  action  of"  the  same  tar  when 
cold,  basing  their  view  on  direct  determinations  of  the 
amount  of  naphthalene  taken  up  bv  tar  at  varying  tem- 
peratures, and  also  on  the  results  obtained  "from  the 
estimation  of  the  amount  of  naphthalene  in  crude  coal 
gas  at  various  points  in  the  condensing  system  of  gas 
works.  The  first-named  experiments,  however,  tinder 
the  conditions  employed  by  White  and  Clary,  simply 
show  that  hot  tar  will  absorb  more  naphthalene  from 
gas  than  the  cold  tar,  provided  that  the  gas  is  saturated  with 
naphthalene  at  the  same  temperature,  and  in  no  wav 
indicate  that  the  amount  of  naphthalene  left  in  the  gas 
is  less  when  the  tar  is  hot,  but  rather  the  reverse.  The 
method  adopted  to  determine  the  amount  of  naphthalene 
vapour  in  the  crude  gas,  as  distinct  from  the  naphthalene 
contained  in  the  tar  mechanically  suspended  in  the 
gives  figures  below  the  true  value,  inasmuch  as  the  filter 
used  for  separating  the  tar-fog  also  absorbs  some  of  the 
naphthalene  present  as  vapour  in  the  gas,  and  no  valid 
conclusions  can  therefore  be  drawn  from  these  experiments. 

Further,  White  and  Clary's  hypothesis  is  quite  in- 
consistent with  other  known  facts.  If  true,  it  would 
follow  that  the  vapour  pressure  of  naphthalene  dissolved 
in  coal-tar  must  decrease  with  increasing  temperature, 
and,  therefore,  that  gas  free  from  naphthalene  passed 
through  such  tar  would  take  up  smaller  quantities  of 


naphthalene  with  rising  temperature,  and  also  that  on 
distillation,  the  quantity  of  naphthalene  in  the  distillate 
would  decrease  as  the  temperature  of  distillation  rose 
towards  the  boiling  point  of  naphthalene.  In  actual 
practice,  however,  exactly  the  reverse  is  the  case.— H.G.C. 

Naphthalene  from  Coal  Gas  ;  Removal  of .     W.  Young. 

J.   Gas  Lighting,   1905,   92,   742—743. 

White  and  Clary  (see  preceding  abstract)  state  that 
the  weight  of  naphthalene  that  can  be  dissolved  by 
tar  is  about  five  times  as  great  at  72°  C.  as  at  21°  C, 
and  they  conclude,  therefore,  that  for  the  purpose  of 
naphthalene  removal,  it  is  more  advantageous  to  scrub 
the  gas  with  hot  than  with  cold  tar.  The  author 
points  out,  however,  that  the  rate  at  which  naphthalene 
vapour  is  taken  up  by  coal  gas  increases  with  rise  of 
temperature  much  more  rapidly  than  does  the  absorptive 
power  of  the  tar.  Since,  therefore,  the  relative  propor- 
tions of  naphthalene  in  the  gas  and  in  the  tar  at  a  given 
temperature,  depend  upon  the  equilibrium  between  the 
powers  of  the  gas  and  tar  respectively  of  taking  up  naphtha- 
lene, the  capacity  of  tar  to  absorb  the  naphthalene  from 
the  gas  must  fall  with  increase  of  temperature,  and  not 
rise  as  stated  by  White  and  Clary. — A.  S. 

Gases  ;  Portable  Apparatus  for  the  Analysis  of  Flue  ■ . 

C.  J.  Wilson.     XXIIL,  page  91. 

Acetylene  ;    Reaction  of  on  Iodic  Anhydride. 

G.  F.  Jaubert.     XXIIL,  page  91. 

Tantalum  ;      Production     and     Properties    of    .     I. 

Xordenskjold.     XLB.,  page  79. 

English  Patents. 

Peat  Briquettes  and  the  Me  ;    Process  of  and  Apparatus 

for  the  Manufacture  of  .     O.,  W.  K.,  J.   \V.,  and 

G.   O.    Strenge,   Elisabethfehn,   Germanv.      Eng.   Pat. 
1947,  Jan.  31.  1905. 
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The  peat,   after  being  thoroughly  mixed  so  that  it  is- 
uniformly  moist,  is  delivered   by  "the  trough  x  into  the 
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between  bav< tveyoi 

bands  c  provided  with  plat  I 

i  be  ■  banni  n   the  din 

indicated  bj  the  arrows,  and  the  whol  is  moved 

forward  in  a  direol  ion  at  ri  ■  Ii  by  1 1 1 * » 

motor  ■ ,  to  whioh  ii   is  fastened  bj   the  cl  7.  7, 

leaving  the  ma  a  ol   peal  Bpread  oul   uniform]  i In- 

ground.     The  conveyor  p] 

lieii    lowi  c  ends  and    ure  guided    bj    I  be   pn  |i    I  iona 
shewn  at /,  g,  (Fig.  1),  ao  thai  the  chain  maj  ■   il 
oause  the  layer  01  peal  to  bo  of  variable  thi  lie- 

front  walla  o1  of  tie  channels  are  attached  to  1  irri 
m  by  the  arms  /.  and  are  deeper  than  the  rear 
Hi!   s  oarrii  to  support  the  chonnela,  and  thi 

provided  with  screws  and  nuta  t"  enable  the  bei  bl  of 
the  1  bannels  abo^  e  I  be  ound  to  !»■  regulal  d.  The 
layei  ol  Eter  being  spread  ou1  is  compressed  bi 

heavy  platform  p,  attached  to  the  rear  walls  as  o( 
channels  a      W.  H.  C, 

Atomising  Liquid  and  Gaseous  Fluids  :    Means  for . 

\Iiurn,r    for    Liquid    Fuel.']    C.     I',    do     Kierzkowski 
it.     Eng.  Pat.  27,618,  Dec.  17, 1904.     J.,  pi 

Gases ;  Centrifugal  Apparatus  for  the  Purification  0/ , 

Applicable  also  for  uu  Abe 

for  other  pnrj>oscs.     P.  Kestner  and  A.  J.  Liversedge, 

London.     Eng.  Pat  29,178,  Deo.  31,  1904. 


A  horizontal  disc  6,  provided  with  vanes  C,  c'.c-.  c3.  and 
mounted  on  the  spindle  a,  is  rotated  in  the  casing  </,  which 
has  preferably  the  form  of  a  truncated  cone.     The 
enters   the   apparatus   at   e,  and,  following  the   direction 
indicated  by  the  arrows,  leaves  at  /.     Any  liquid 
tained  in  the  gas,  or  steam  or  liquid  introduced  thro 
F  or  E  for  the  purpose  of  purifying  it.  is  driven  l>; 
centrifugal  action  of  the  vanes  on  to  the  walls  of  I 
d,  am  by  the  pipeG.     The  claim  is  for  the 

the  revolving  disc  and  vanes  for  separating  and  m 
propelling  the  gas.  and  several  modifications  are  claimed. 
Tlie  disc  b  may  be  fixed  by  brackets  to  the  easing  and  the 
vanes  only  attached  to  the  spindle;  two  or  more  sets  of 
discs  and  vanes  may  be  used  in  series,  and  a  disc,  having 
studs  on  its  upper  surface   which   revolve   among   i 
studs  projecting  from  the  top  of  the  easing,  may  be 
to  ensure  the  contact   of  the  gas  and  liquid.     Tlu 
tribution  of  the  treating  liquid  may  be  effected  either  In- 
feeding  directly  on  to  the  vanes  or  it  may  be  directed  into 


a  distributing  p 

nig   spindle   abo'  ■     i  be 

n ,   .      e ;  aenl  \\ .  1 1   '  . 

,   of 
■ 
and    \  .    Bomand      I  i        I  W20,    Feb.    27, 

Will  .  page  91. 

Artificial |,  -  day, 

\       nor    to    Na  iona!    Garbage    Fuel    '     .    ' 'hicago. 
I  .8.  Pat.  807,629,  Dee.  19,  1905. 

By  this  inv<  n!  ioi  l>age 
i-  oombined  w  ith  an  i  oil "  and  hydro- 
chloric acid,  combined  in  the  proportions  of  about  3  per 
cont.  of  " oil "  and  O'S  id.-  W.  C.  II. 

Pi  at  |  foi    h  \ting  Haw  . 

I     &  blickeysen,  Stegl  my.     I  ,S.  Pat.  807,688, 

Dec.   19,  1905. 

SEEEng.  Pat.  1995  of  1904;  this  J.,  1904,  1201.— T.  F.  B. 

[Fii'Z]  Briqtt  "'     ujaclure  of  —        W.   Simpkin, 

London,  and  J.  B.  Ballantine,  Twickenham.    UJE 
sus.  is:;.  Dec.  26,  1905. 

SEEEng.  Pal.  14,213  of  1904;  this  J..  1905,  189.  -T.  F.  B. 

Coke  and  Gas  riant.     V.   G.   Apple,    Dayton,  Ohio. 
U.S.  Pat.  807,532,  Dee.  19,  190 

The  plant  descril    d      m  i    aoftwobat!   ries  of  horizontal 

retorts  arranged  side  by  side,  with  sufiicienl 

them  for  a  boiler  and  steam  engii  I  te  engine 

employed  in  driving  the  mechanical  feeding  an. 
nieiits.     The  nint!  i'm!  i  i  be  introduced  into  ;("    i 
delivered   from    a    lOUTCi    ol    supph;    arranged   centrally 
relative     to    the    retorts,   and     means    are  id    for 

transferring    the    material    to    each    retort.      The    inlet 
openings   of   the    retorts   ore    provided   with   receptacles 
which     are     kept     full     by     the     transfer     n 
and    means    are    provided    foi     pa  material 

from  the  receptacles  to  the  retorts,  and  passing  it 
through     them     to     the     outlet    c  The     ov 

openings  of  the  retorts  for  the  coke  communicate  with 
a  water-],!'  Let.. I  eoke  receiver,  and  the  sb  ited 

in  the  jacket  can  be  supplied  to  the  engine.      I  I 
are  adapted  to  constantly  receive  carbonaceous  mab  rii  I 
at  one  eud,  and  discharge  it   al    the  oiler:    a  primary 
ascension-pipe  communicates  with  the  retoi  nt  to 

the  receiving  end,  and  a  secondary   ascension-pipe  ci 
municates  with  the  retort  al  elatively  remote 

from    it,   and   a   pipe   connects    the    primary    a 
pipe  with  the  retort  at  a  point  relatively  remote  from  the 
receiving   end.      To  ween   the 

gas  outlet  and  gas  inlet  of  the  n  tort,  steam  may  be 
supplied  from  the  water-jacket  of  the  coke-receivor, 
air  under  pressure  may  also  be  supplied.  The  retorts, 
with  their  heating  means,  are  mounted  upon  a  built-up 
base,  in  which  is  a  transverse  tine,  substantially  below 
the  outlet  end-  of  the  hea  conduct  heated 

air  from  the  retort  furnaces  to  the  flue,  provided  with 
a  central  outlet,  by  which  the  heated  air  escapes  and 
communicates  its  heal  to  a  aged  in  its  path. 

— W.  C.  H. 

Gas-Produerr.     B.     Graupe,     Cologne-Deutz.     Germany. 
I   -.   Pal     307,071,   » 

The  producer  described  is  one  with  upper  and  lower  com- 
bustion zones,  and  with    mean-  for  withdrawing  the  gas 
from      an     intermediate      point.       A     vertical     grat 
composed   of   vertical    bars,    forms   part    of   the    proil 
walls,    through    which  B    led    off.      Two    annular 

evaporating  chambers  are  arranged,  one  surrounding  the. 
top,  and  the  other  the  bottom  of  the  grating  ;  one  of  the 
chambers  is  connected  to  an  air  supply,  and  means  are  pro- 
vided for  connecting  the  other  with  the  interior  of  the 
producer,   and   for   connecting   the    two   chambers.     The 


62 


<l.    III.— DESTRUCTIVE  DISTILLATION.  &o. 


[Jan.  31,  1906. 


prodncer  may  have  an  open  hand-hole  at  the  top  through 
which  a>r  enters  it.  and  by  which  access  may  be  had  t<>  the 
grating.— W.  C.  H. 

Gas-Producer.    YV.  11.  Bradley,  Bellevue,  Pa.     U.S.  Pat, 
807,594,  Dec.   L9,  1905. 

The  prodncer  described  is  provided  with  a  water-trough, 

which  is  an  inclined  wall,  and  above  this  one  or 

more   wind-pipes  extending   along   the   producer  in   the 

direction  of  the  trough  ;  each  pipe  has  clearance  spaces  on 
both   sides  fur   the   removal  The  wind-pipe   is 

composed  of  cast-metal  sections,  having  a  horizontal 
top  aud  both  internal  and  external  strengthening 
flanges.—  YV.  C.  H. 

Gas-Producer.     E.  Korl  iver,  Germany.   U.S.Pat. 

808,244.   Dec.  26,   1905. 


The  body  of  the  producer  a  is  fed  with  fuel  from  the 
hopper  b,  which  is  kept  partly  full  to  prevent  the  intro- 
duction of  air  at  this  point.  The  main  air  supply  is 
furnished  through  the  opening  d  in  the  door  e,  /,  and 
enters  the  generator  through  the  vertical  grate  e  in  the 
front  of  the  producer:  an  auxiliary  vertical  grate  «, 
supplied  with  air  through  q,  is  situated  near  the  top  of  the 
producer.  Any  gas  generated  near  the  top  passes  along 
the  channel  *,  r,  f,  to  the  main  body  of  fuel  just  above  the 
grate  c.  The  producer-gas  leaves  the  generator  at  the 
bottom  by  a  vertical  grate  it,  situated  well  below  the 
horizontal  plane  of  the  grate  c,  and  also  by  the  openings 
at  the  sides  of  the  ash-plate  »t  ;  it  then  passes  alons  /  to 
the  outlet,— W.  H.  C. 

Gas-Generator.     H.      A.      Hartman.      Philadelphia,      Pa. 
Pat.  808,365,  Dec.  26,   1905. 


retort  passes  through  the  furnace  E  in  an  inclined  direction 
as  shown,  and  is  continued  downwards  outside  the  furnace 
by  the  pipe  G.  which  dips  iuto  the  water  in  the  discharging 
tank  H.—  YV.  IT.  C. 

Cases;      Centrifugal     Apparatus     for     Treating     . 

E.    Theisen,     Baden.    Germany.     U.S.    Pat.    $07,695, 
Dec.  19,   1905. 

See  Eng.  Pat,  8671  of  1903  ;   this  J.,  1904.  434.— T.  F.  B. 

Wicks  ;   Process  for  the  Treaimi  ni  of for  Increasing 

tlnir   Inflammability.     A.    Haase,   Hanover.   Germany, 
U.S.  Pat.  807.553,  Dee.   19,  1905. 

See  Eng.  Pat.  3438  of  1905  ;   this  J.,  1905,  666.— T.  F.  B. 

French  Patents. 

Carburetting    Air;      Apparatus    for .     A.     Louis. 

Ft.  Pat.  357,347,  Aug.   30,   1905.     Under  Int.  Conv., 
Oct.  11,  1904. 

The  apparatus  described  consists  of  a  vessel,  open  at  the 
top,  and  filled  with  "liquid."  Inside  the  vessel  is  mounted 
a  rotatable  drum  on  a  horizontal  axis,  the  means  for 
driving  which  are  arranged  inside  the  vessel,  e.g.,  a  pair 
of  bevel- wheels,  the  driving  shaft  of  which  passes  vertically 
up  through  the  open  top  of  the  vessel,  thus  dispensing  with 
gas-tight  stuffing-boxes.  &c.  The  drum  is  separated 
from  the  atmospheric  air  by  a  cover  which  dips  into  tho 
liquid  in  the  vessel. — W.  C.  H.  ' 

Barium  Carbidt    and   Metallic  Manganese;    Seduction  of 

Barium  Manganite  in  order  to  obtain .     C.  M.  J. 

Limb.     First   Addition,   dated   Aug.   22.    1905,    to   Fr. 
Pat.  304,720,  Oct.  20,  1900.     VII.,  page  72. 

Carbon  Filaments  for  Incandescence  Lamps  ;  Manufacture 

of .     Cie  Fran?,  pour  TExploitation  des  Procedes. 

Thomson-Houston.     Fr.   Pat.   357,254,  Aug.  26,   1905. 

This  invention  includes  the  discovery  and  method  of 
manufacture  of  a  new  substance  (an  allotropie  form  of 
carbon)  for  electric  incandescence  lamps.  The  filaments 
are  superheated  in  an  electric  tube  furnace,  and  after  this 
treatment  the  electric  resistance  of  the  cold  filament  is 
diminished,  and  the  coefficient  of  variation  of  resistance 
with  temperature  becomes  positive.  These  filaments  are 
stated  to  be  more  efficient  and  to  last  longer  than  the 
ordinary  ones.  (See  also  Eng.  Pat.  6959a  of  1904  :  this 
J.,  1905,  721  :  also  Eng.  Pat  6959  of  1904;  this  J..  1905, 
882;   and  Fr.  Pat.  349,857  of  1904;   this  J..  1905.  884.) 

— YV.  C.  H. 


A  TAPERING  elbow-shaped  nli.it  A  i>  set  in   a   furnace  E. 

i  with   the    hydraulic    main   M    by  the 

..     The   fuel   is   fed   into   the   "water-receiving" 

hopper  C  and  introduced  into  the  charging  end  B  of  the 
retort  A  by  the  conveyor  J.     The  main  portion  F  of  the 
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AND     MINERAL     WAXES. 

(Continued  from  page  13.) 

[Petroleum]    Kerosene;     Technical    Requirements   of   Be- 
rn/, nts  for  the  Purification  of .     K.  Charitschkow. 

YVestnik    shirow.    weschtsch.,     1905,    6.     119.     Chem. 
Rev.  Fett-  u.  Harz-  Ind.,  1906.  13.   15. 

The  colour  of  kerosene  bleached  by  treatment  with 
sulphuric  acid  is  very  injuriously  affected  by  the  presence 
of  nitrous  acid,  of  which  as  little  as  002  per  cent,  produces 
a  marked  effect.  Xitric  acid  is  also  objectionable,  but 
0-Oj — 0-07  per  cent,  may  be  present  without  serious 
injury.  Organic  matter  in  the  sulphuric  acid  is  without 
appreciable  effect. — M.  J.  S. 

English  Patent. 

Ammonia  from   Distillation   Gases;    Extraction    of    . 

R.   Brtinck.   Dortmund,  Germany.     Eng.  Pat.   15,646, 

July  31,  1905. 
See  Fr.  Pat.  356,589  of  1905  ;  this  J.,  1906,  13.— T.  F.  B. 
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l'i   ;    II  ii     l'i       UTS. 

ia,  /n.m  DittiUai  1 

fii/-!  My .     II.    Koppei         I 

100,   Vug   2, 
i  >|ed    to    ii'      16    C   wl  ereby  the 

moisture  is  condent  d  *ith  n   about   one    hall 

■  it'   the   free  ammonia,   and    including  nil   the 
ammonia      The   taj  .i  ived,   tho   | 

Using  the  1 

■  rnde  gases  from  the  i  p  1 1  i       b  acid  in 

suitable  Berubbere.     The i        'I  with 

lime  and  distilled  with  Bteam,  thi  rolved  being 

fussed  into  Bulphuric  acid  at  a  temperature  sufficiently 
n;li  to  i  no  <  ondensation  of  wat«  r  in  1 1 

t.ii.i ■-    place.      Dhe    ti    di  •     in    the    still    i  ontaini 
quantities    of     phenols,  Ac.,     and     il     is     propos 
project    this,    in    a  finely    sub-divided    condition     into 
the   chimney    gases,    the    heal    of   which,    il 
is  more  than  sufficient    to  volatilise   the   whole   ol 
residue.  above  from  ammonia,  are 

tben  passed  into  a  cool  is,  where  the  remainder 

of  the  moistui  insed  in  the  form  of  water    • 

ii    is  stated,   is  put  can   then   be 

tested  in  thi  ray  for  the  recovery  ol    bei 

See— T.  F.  B. 

Pet  roll urn  ami  its  II  -  ijijing . 

F.J,  Lothammer  and  c    !   not.     Sm.inl  Addition, 

dated    Aug.    19,    1906.     (Under   Int.    Conv.,    Aug.   Is. 
L906),  to  Fr.  Pat  338,636,  Oct  19,  1903;   this  J.,  655. 

Eqtjal  parts  of  an  aqueous  extract  of  quillaia  (density 
0  B.)  and  petroleum  are  n  ixed  to  an  emulsion,  which  is 
brought  to  tli  i  e  of  gelatin  by  further  additions 

of  petroleum  if  necessary.  The  resulting  gelatinous  mass 
is  next  ignited  on  a  sloping  table,  and  the  heavy  oil,  which 

s  out  during  the  operation,  run-  down  the  table 
and  is  collected.  Then  277  kilos,  of  solid  vegetable  oil 
(cocoanut,  palm,  arachis,  &c.)  are  gently  heated  with 
117  kilos,  of  the  recovered  oil,  and  treated  with  270  I  ti 

esodalyei  106  litres  of  20    B. 

i.  The  whole  is  boiled  for  about  three  hours 
until  homogeneous,  whereupon  the  mass  is  treated  with 
lis  litres  ol  potash  lye  (20  B.),  and  lies  kilos,  of  pale 
rosin,  heating  being  continued  until  a  test  sample  sets 
Finally,  the  mass  is  run  into 
moulds  and  cut  into  blocks  or  cakes. — C.  S. 

fondles  ;     Manufacture    of    Composite     Paraffin     . 

Standard  Oil  Co.     Fr.  Pat.  357.507.  Sept  5,   1905. 

?f.e  U.s.  Pat  802,100 of  1905  ;  this  J..  1905,  1100.—  T.F.B. 


IV.— COLOURING  MATTERS  AND 
DYESTUFFS. 

(Continued  from  paiji    I  i 

Pyridine  Dyestuffs  from   Furfural;    Production  of . 

\V.    Konig.     J.    prakt.    Chem..    1905,    72.    555—562. 

When-  1  mol.  of  furfural  is  heated  for  a  short  time  in 
ilcoholie  solution  with  '_'  mols.  of  an  aromatic  amine, 
and  1  mol.  of  an  acid,  diluted  with  1  after 

cooling,  crystalline  dyestuffs  are  pre  ipitated  in  an 
A  i,  iderable  affinity 

for  unmordanted  vegetable  fibres.  They  crystallise  with 
1  mol.  of  water,  which  seems  to   I  tutional,  but 

can   be   removed   by  carefully  heat     .  vacuo,  and  in 

by  recrystallisation  from  glacial  i 
By  heating  the   anhydrous   products  so   obtained  from 
primary  ami]  I  i.eir  melting-point,  or  by  heating 

them  with  acids,  they  are  decomposed  forming  1  mol.  of 
a  primary  amine  and  1  mol.  of  an  aryl-fj-hydroxy- 
prridonium  salt  of  the  formula  CgH^OHJ.NXR. 

From  this  fact,  together  with  the  empirical  formula; 
of  the  various  products,  the  author  supposes  the  hydrated 
dyestuffs  to  have  the  formula  : — 

RRiX.CH  :  CH.CH  :  CtOHJ.CHiOHJ.XHXRR1, 


the  dehydrated  i lucts  1  la  : — 

i:i:'\  CH:CH.CB    C(OH).CH:  Will:'. 
In  tin  ■ .    foi  muls  R  i 
ttlph;  dicsl 

The  dyestu  ith  aniline   and  with 

p-phenetidin  closely   investigated.     For  example, 

is-i.  in  75  c.i 

I   for   16  minutes  on  the  water-bath  with  9*6 
1  is.  |     14-7  i  .c.  I  of  cor 

rtydrobromic  ai  id  whioh  had  been  previi  with 

in  c.o.   ■  '   ali  ohol   were  then  added   wil b  The 

:    needle  .    « hich   were   filtered   off  an< 

Wlt'i    ether.    'J'-'  re    dycsliltl 

obtained.     Ii    can   be   put  dlisation   from 

id,  and  has  then  them.pt  164 — 165°  C.  It  dye.; 
silk  and  tannin-mordanted  cotton  in  deep  red  shades, 
and  onmordanted  cotton  in  pink  shades.  Its  formula  is 
rl7llr,<  i  ,\  ,  IV.  On  heating  with  nitrobenzene  it  yields 
phenyl-jS-hydroxypyridonium  broi 

r-li4ii)ii)N((',H  -,» I'--. 

The   corresponding    dyestuff    from      p-phenetidine     dyes 
silk    and    tannin-mordanted    cotton    in   fine    rhodamine 
shades,    which    are    not    fart       Coloured     product 
also   obtained    with    »•-    and    p-nitraniline,  but   differed 
slightly     in    prop   I  The    author    has    also    obtained 

dyestuffs  crystallising  in  bluish-green  needles  and  soluble 
in  alcohol  with  a  pure  blue  colour  by  the  interaction 
of  furfiu  acrolein. 


CH 

III 


-CH 
C.CH  :CH.CHO 


with  aniline  and  with  monomethylaniline,  but  the  yields 
were  extremely  small  Thi  products  are  very  unstable, 
but  the  author  thinks  that  further  investigation  will 
confirm  his  view  that  thi  the  constitution 

C«Hs.XH.CH:CH.t  H  ,i   OHJ.CH: CH.CH :XHX.C«H, 
and 
C„H5.N(CH3).CH  :  CH.CH  :  C(OH).CH  :  CH.CH  :  N(CH>)X.C«H8 
respectively. — E.  F. 

l.3.6-Trihydroxynophthal  R.  Weyerand  E.  Hartmann. 

Per.,   1905.  38,  3945—3956. 

On    melting    1.6-dihydroxynaphthalene-3-sulphonic    acid 

with  alkalis  in  an  open  vessel  at  a  temperature  not  e.v 
bag    270c     C,     1.3.0-trihydroxvnaphthalene    is     obtained 
accordmg   to   tier.    Pat. '  1 12.170  of   Is'.i'.i.     Accordin»    to 
the    same    patent    the    l.3.6-trihydroxynaphthalene     so 
obtained    exists   in   two   forms.     The   product   obtained 
directly  melts  at  95    t '..   is  easily  soluble    in    cold    water, 
and  combines  readily  with  diazo  compounds  to  form  azo 
dyestuffs.     On    recrystallising    from    hot    water    this    is 
converted  into  a  compound,  of  the  same  percentage  com- 
mon, which  does  not   melt,  but  decomposes  at  about 
C.     The  patentee     consider  that  this  may  represent 
a    diketo-form.     The    authors,    in    the    course    of    their 
onfirm    the    experimental    results    of    the 
patee  further  experimental  data 

othir    theoretical     ci  Both    the    original    tri- 

hydroxynaphthalene    and     its    transformation 
form    triacetyl-    and    tribe]  vatives    of   identical 

composition,  but  diffei  The  transformation 

product  does  not  react  with  either  phcnylhydrazine  or 
hydroxylamine.  These  facts  show  that  the  original 
substance    is   not    trat  nto   a    ketonic   isomeride. 

Molecular  weight  determinations  of  the  transformation 
product  and  of  its  acetyl-  and  benzovl-derivatives  led  to 
bimolecular     formul  H10(O.OC2H3)S 

andC20H,0(O.OC7H3)p.  whilst  the  product  directly  obtained 
and  its  correspon  ivatives  agreed  with  the  formula 

M.-,(OH)?.  The  product  obtained  directly  easily 
forms  addition  compounds  both  with  water  and  with 
hydrochloric  acid,  which  dissociate  very  easily.  The 
authors  come  to  the  conclusion  that  these  are  oxonium 
derivatives  of  a  auinoid  keto-form,  6uch  as 
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[Jail.  31,  190B. 


h°-'\A/  o<^ 


ii 


that  in  aqueous  solution  both  the  trihydroxy-  ami  the 
keto-fonns  are  present,  ami  that  the  transformation 
product  is  formed  by  a  kind  of  aldol  condensation  and  has 
some  such  formula  as  : — 


I    I 

H0-\/V\0H 


kA/o-H°H' 


being  a  kexahydroxydikydrodinaphthyl.  In  preparing 
rihydroxynaphthalene  on  the  laboratory  scale  it 
was  found  necessary  to  use  about  twice  the  amount  of 
alkali  hydroxide  which  is  mentioned  in  the  German 
patent.  For  instance,  25  grins,  of  the  sodium  salt  of 
1.6-dihydroxynaphthalene-3-sulphonic  acid  were  added 
gradually  to  SO  grms.  of  sodium  hydroxide  contained  in 
a  silver  dish,  which  was  heated  over  wire  gauze  with  an 
ordinary  lHinsen  burner.  When  the  water  of  solution 
had  evaporated,  the  temperature  attained  200  t'.  The 
melt  then  gradually  darkened  until,  at  "250°  C,  the  reaction 
took  place  with  frothing  and  evolution  of  steam.  It  was 
finished  when  a  sample  dissolved  in  a  little  water,  acidified 
with  hydrochloric  acid  and  shaken  up  with  ether,  was 
almost  decolorised,  all  the  yellow  product  being  taken  up 
by  the  ether.  The  melt  lasted  about  three  hours.  The 
product  was  dissolved  in  a  little  water,  Btrongly  acidified 
with  hydrochloric  acid,  the  liquid  filtered  whilst  hot  and 
allowed  to  cool.  Yellow  needles  of  the  hydrochloride  of 
trihydroxynaphthalene  were  so  obtained  and  were  purified 
by  recrystallisation  from  hydrochloric  acid  with  a  little 
animal  charcoal.  By  digestion  with  a  little  water  it  is 
converted  into  colourless  crystals  of  1.3.6-trihydroxy- 
naphthalene,  which  may  be  reerystallised  from  hot  water 
if  this  is  quickly  cooled  to  avoid  polymerisation.  The 
polymeric  product  is  obtained  by  repeatedly  heating  the 
trihydroxynaphthalene  with  water  and  animal  charcoal 
to  the  boil,  fresh  quantities  of  animal  charcoal  being  added 
each  time.  The  polymeric  compound  crystallises  out 
in  white  laminae.  Both  1.3.6-trihydroxynaphthalene 
and  its  polymer,  yield  red  dyestuffs  by  combination  with 
diazobenzene  chloride.  The  compound  from  trihydroxy- 
naphthalene has  the  formula  CgHs^.CjiyEQefOHJs. 
Attempts  were  made  to  obtain  one  of  the  three  dinaphthyls 
by  distillation  of  the  polymer  C2oH1606  with  zinc  dust. 
A  crystalline  product,  yielding  fluorescent  solutions,  was 
so  obtained,  but  not  in  sufficient  quantity  to  be  identified! 

— E.  F. 

Hydroxyanthraquinoncs ;     Seduction    Products    of    . 

M.  Prudhomnie.     Rev.  Oen.  Mat.  Col.,  1906,  10,  1—3. 

Alizarin  (0-5  grm.)  was  dissolved  in  a  solution  of  sodium 
hydroxidi  il  grm.),  and  3  grms.  of  hydrochloric  acid,  100 
grms.  of  water  and  5  grms.  of  zinc  were  added.  Reduction 
was  complete  in  about  10  minutes  and  a  brown  compound 
resulted,  which  dissolved  in  sodium  hydroxide  to  a  much 
redder  solution  than  alizarin.  It  dyes  mordanted 
fibres  similar  shati  nin  from  neutral   baths,  but 

from  acid  baths  it  only  gives  feeble  dyeings  on  iron  and 
chromium  mordants.  If,  instead  of  isolating  the  above 
brown  compound,  a  further  4  grms.  of  hydrochloric  acid 
and  50  c.c.  of  water  be  added,  and  the  reaction  allowed 
to  proceed  for  about  20  minutes,  a  green  compound  is  pro- 
duced ;  when  boiled  with  water,  it  is  reconverted  into  the 
brown  compound,  with  loss  of  hydrogen  :  its  dyeing 
properties  are  similar  to  those  of  the  brown  compound. 
If  either  of  these  compounds  is  treated  with  a  little  dilute 
acid,  it  is  converted  into  a  yellow  substance  (with  evolu- 
tion of  hydrogen,  if  prepared  from  the  green  compound), 
which  is  similar  to  alizarin  in  appearance,  but  its  dyeing 
properties  resemble  those  of  the  substances  from  which 
it  is  produced.  When  oxidised  in  presence,  of  ammonia 
and  treated  with  acids,  all  three  compounds  give  a  deep 
violet  dyestufi,  isomeric  with  that  produced  by  oxidising 


the  compound  which  Roemer  obtained  (Ber.,  18S1,  1260) 
by  reducing  alizarin  with  zinc  dust  and  ammonia  :  this 
latter  has  been  nroved  to  be  identical  with  alizarinimide 
(produced  by  .leafing  alizarin,  under  pressure,  with  a 
solution  of  ammonia  in  absolute  alcohol).  The  three 
reduction  products  of  alizarin  are  therefore  considered  to  be : 


/C(OHK 
C6H4<  >C6H3OH 

H,'(OH)/ 

Brown  compound. 


C6H4<  >6H3OH 

X'H(0HK 

Green  compound. 


>C6H3OH 


<'H(OHK 
Yellow  compound. 

Anthrapurpuiin.  when  reduced  by  boiling  with  zinc 
dust  and  ammonia,  gives  two  different  colouring  matters, 
very  similar  in  properties  to  those  obtained  from 
alizarin.  Flavopurpurin.  on  the  contrary,  only  'gives 
dyestuffs  which  dye  mordanted  fibres  similarly  to  flavo- 
purpurin itself. — T.  F.  B. 

English  Patents. 

Anthracene  Derivatives  and  Dyestuffs  therefrom;    Manu- 
facture of .     A.  Meyenberg,  C.  YVeizmann  and  The 

Clayton    Aniline    Co.,    Ltd.,    Manchester.      Eng.    Pat. 
8744,  April  25.  1905. 

Products  which  it  has  not  hitherto  been  possible  to 
manufacture  on  a  commercial  scale  are  obtained  by  the 
action  of  dry  chlorine  on  anthracene  in  the  presence  of  lead 
peroxide  at  a  high  temperature.  For  example,  a  mixture 
of  50  parts  by  weight  of  anthracene  and  10  parts  by  weight 
of  dry  powdered  lead  peroxide  is  treated  with  dry  chlorine 
at  220°  C.  until  the  weight  has  increased  to  a  total  of  120 
parts.  The  temperature  may,  however,  be  varied,  good 
results  being  obtained  at  from  180°  to  260°  C.  The 
composition  of  the  melt  varies  with  the  temperature 
employed  and  amount  of  chlorine  absorbed.  The  product 
consists  mainly  of  two  portions,  namely,  /3-tetrachloro- 
anthracene,  m.  pt.  152°  C,  already  described  by  Lieber- 
mann  and  Lindemann  (Ber.,  13,  1589),  which  is  readily 
soluble  in  benzene  and  crystallises  out  in  yellow  needles, 
and  another  portion,  much  less  soluble  in  benzene,  and 
more  highly  chlorinated.  This  second  portion  can  be 
separated  by  fractional  crystallisation  into  two  products, 
one  being  hexachloroanthracene,  melting  at  277°  C, 
which  crystallises  from  nitrobenzene,  and  the  other 
heptachloroanthracene,  m.  pt.  232°  C,  which  is  more 
soluble  in  benzene  than  the  former.  All  these  chloro- 
anthracenes  are  transformed  on  oxidation  into  chloro- 
anthraquinones  containing  two  chlorine  atoms  less,  from 
which  it  appears  that  the  original  products  are  chlorinated 
mesodichloroantliracenes.  If,  for  example,  a  mixture  of 
10  parts  of  anthracene  and  1  part  of  lead  peroxide  is 
treated  with  chlorine  at  210°  C.  till  it  increases  in  weight 
by  15  pai  s,  the  melt  consists  almost  entirely  of  the 
more  highly  chlorinated  products.  The  above-mentioned 
tetrachloroanthracenc  reacts  violently  with  a  mixture  of 
concentrated  sulphuric  and  nitric  acids,  and,  on  pouring 
the  product  of  reaction  into  water,  a  dichloromononitro- 
anthraquinone  is  separated,  which  crystallises  in  almost 
white  needles,  soluble  in  nitrobenzene,  and  melting  at 
300°  C.  If  the  sparingly  soluble  portion  of  the  melt  is 
treated  in  a  similar  manner,  the  hexachloroanthracene 
yields  a  tetrachloroniononitroanthraquinone,  whereas  the 
heptachloroanthracene  is  merely  oxidised  to  penta- 
chloroantliraquinone,  melting  at  225°  C.  On  treating  the 
above-mentioned  nitro  compounds  with  fuming  sulphuric 
acid,  with  or  without  the  presence  of  boric  acid,  dyestuffs 
are  formed.  In  the  case  of  mononitrodichloroanthra- 
quinone,  this  reaction  takes  place  at  the  ordinary  tem- 
perature, whilst  in  the  case  of  the  tetrachloro  compound, 
a  higher  temperature  is  necessary. — E.  F. 

Nilrn-Derivatives    of    Certain    Aromatic    Bases;     Manu- 
facture of .    C.  D.  Abel,  London.     From  Actienges, 

fiir   Anilin-Fabrikation,   Berlin,   Germany.     Eng.    Pat. 
9074,  April  29,  1905. 

In  Eng.  Pats.  6741  and  27,497  of  1904  (this  J.,  1905,  193 
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oml  1297)  there  is  d 

monanitro  derivatives  ol  aromatic  bases  bj   I" 

lulpbamino  < i>  rivative  ol  '■'•  ith  dilute  ■ 

t  invention  this  proi  i 
applied  to  thi  J  m-diaminea  of  the  ben 

naphthalene    series.     The    diarylsulphamino    derrt 
of    i  diamine    is    nitrated    by    the 

dilute    nitric    acid    in    tin-    p-position    t"    oni     ol     the 

Isulphamino  'll", 

phenylene     diamine     (Vll,iMl.su._.  c,.ll  ,.i  !B 
di  -p  -  tolj  Isulpl 

S( >..  i ',  H4CH3  „     and     diphen;  lene- 

I  H,:(NB  3i 
l  :  1  :  3J     forms      1.3  -  diphi  n  I  methyl  •  6 

nitrobenzene.     The  substance  may  be  treated  with  the 
dilute  nit.i.    tt(  id.  or  in  bu  I  in 

■  ol  or  benzene.      1 

1    the 
nitrodiamines    by    t!  ■  on  1 

trated    sulphuric    acid.      By    the    action    ol 
ponding     amino    dern 
diamine     is 
roplc     illustrates     the     invention:      41-4     pari 
olylsulpho-m-phenylenediai 
dissolved   in   120  parts  by  weight  of  alcohol;    40 
by  weight  of  dilute  nitric  acid  of  sp.  gr.  1-2  and 

the  mixture  is  boiled  under  a  reflux  condenser  for  16  h 
The  nitro  derivative  separates  oa  cooling,  and 

d  and  dried.     It  melts  at  169    C.     To  eliminate 
the    two    p-tolylsulphamino    groups    from      tins     nitro 
compound.    1   part   by  weight  of  the  compound  may  be 
introduced   into  3   parts   by  weight  of  col 
phurie  acid  with  stirring  and  heating  to  30* — 40  C    V 
the  nitro  compound  is  completely  dissolved,  the  ma! 
]ioure(l    into    ice,    the    solution    neutralised    with    sodium 
hydroxide    or    carbonate,    and    the    1.3-diamino-6-nitro- 
benzene    filtered    off,     washed    and    dried.     Again,    for 
example,    428    parts    t>v  weight    of    di-p-tolvlsulpho-m- 
toluylenediaruine      [CH3  :  fNH.S02.C.:rI4.CHs)2  =  1  :  2 
are  mixed  with  160  pans  by  weight  of  water  and  4n  parts 
by  weight  of  dilute  nitric  aeid  of  sp.  gr.  1.2.      This  mixture 
is  heated  on  a  steam-hath  for  about  10  hours,  with  stir' 
The  parent  material,  which  is  a  light  powder,  and  floats  on 
the  liquid,  gradually  changes  to  the  nitro  compound  and 
subsides  in  the  form  of  deep  yellow  grains.     The  pr< 
is  filtered  off,  washed  and  dried.     After  recrvstallisation 
from  glacial  acetic  acid,  it  melts  at  210;  C. — E.  F. 

■ic    Acid;     Manufacture    of    a 
of   a   Colouring   Matter   [Azo    I- 
rem.     C.    I).   Abel,    London.      From   Act. -1 
Anilinfabr.,  Berlin.     Eng.  Pat.  9325.  May  3,  1905. 

A  SK«   sulphonic  acid  of  p-aminophenyl<  tl  i-incd 

by  hi  acid  sulphate  of  the  ether;    186] 

the  ether  pended  in  a  small  quantity  of  water, 

and    i  of  sulphuric  acid  an  The  mass 

nd  then  heated  to  ISO'  C.  for  tv. 
hours;    tin  is  dissolved  in  hot  sodium  carbonate 

on.  filtered  ipitated  by  the  addition  of 

When   diazotised   and   combined    with   (3-naph  h.ol, 

-  a  mw  azo  dyestuff,  the  metallic  s.ilts  of 
which  form  red  lakes  of  technical  value. — T.  F.  B. 

Indigo  Dyestuffs];    Manufacture  of  Solid 

•  :lts  of  .     J.  Y.  Johnson.   1 

From  Badische  Anilin  und  Soda  Fabrik,  Lui 
on-Bhine,  Germany.     Kng.  Pa-.  23.122.  Ni 

Dry  alkali  salts  of  indigo-white,    stable   in   the   air. 
obtained  by  evaporating  aqueous  solutions  of  these  sub- 
star..    •  ferably  in  thin  layers.     Better  ref 
are  obtained  with  the  monosodium  salt,  or  a  mixtui 
the  mono-  and  di-sodium  salts,  than  with  the  latter   only. 
The    solutions    obtained    by    reducing   indigo    with    finely 
divided   iron   in   presence   of   alkali   hydroxide   are 
Suitable  for  the  purpose,  as  they  contain  no  other 
and  no  excess  of  alkali.     For  example,  50  parts  of  pure 
Indigo  (B.A.S.F.I  in  powder  are  reduced   with    25    p 
or  iron-powder.  12  parts  of  sodium  hydroxide  anil  64  parts 
of  water.     The  liquid  is  filtered    from    iron    mud    and 
evaporated  111  cacuo  at  80° — 903  C.  until  no  more  water 


•  ag,  a    biiu  I      . 

which,  in  tin! 

1 i  -Li. 

1905. 

il  formula, 


I    \.i':.\\  ,01 


2)X.C1  \xc..iii7) 

1    mc  .  of   1.2-diamino- 

aldehyde. 
yellowish   colour,   ii. 

;  from  their  all...  ijns  by 

dition  of  acids.- 

/  Azo  and  Process  of  .' 

F.  •-maun  and  li.  Kalischer,  Frankforton- 

the-llaine,    Gi  Colour 

.  New  York.      I  .5.  Pat.   307,119,  Dec.  1-2,  1905. 

Disazo  dyestuffs  are  ndensing  in  aqueous 

solution  i   mol.  of  1.2-diaminonaphthaIene-5-hydro 

sulphonic  acid  with  2  mcls.  of  a  monoazo  dyestuff,  or  with 
1  mol.  each  of  two  different  monoazo  dyestuffs,  containing 
an  aldehydic  group.  The  monoazo  dyestuffs  in  question 
are  |  ibining  1  mol.  of  diazotised  wi-aniino- 

beozaldehyde  with  1  mol.  of  a  naphthol  sulphonic  acid. 
Trisazo  dyestuffs,  which  dye  onmordanted  cotton  in  red 
shades,  ore  obtained  by  combining  an  aromatic  diazo 
compound  with  1  mol.  of  a  disazo  dyestuff,  prepared  as 
described  above  from  1.2-diaininonaphthalone-5-hvdroxy- 
7-sulphonic  acid,  and  2  mols.  of  a  monoazo  dyestuff  con- 
taining an  aldehydic  group. — E.  F. 

Dye  [Azo  Dyestuff] ;    Zinc  Azonaphthol and  Process 

of  making  same.  K.  Elbe],  Assignor  to  The  Firm  of 
Kalle  ami  Co.,  Akt-Ges.,  Biebrich,  Germany.    U.S.  Pat. 

807.422.  Dec.  12.  1905. 

Zinc  compounds  of  2-hydroxynaphthalene3ulphonic-a.id- 
l-azo-(3-naphthols  are  obtained  by  treating  l-amino-2- 
naphtholsulphonic  acids  in  concentrated  aqueous  solution 
or  suspension  with  alkali  nitrite  and,  at  least,  an  equivalent 
amount  of  zinc  sulphate,  and  bringing  the  product  so 
obtained  into  reaction  with  a  concentrated  alkaline  solu- 
tion of  d-naphthol.  The  products  dye  wool  from  an  acid 
bath  in  bluish-red  to  violet  shades,  which  are  turned  into 
bluish-black  by  subsequent  treatment  with  a  bichromate. 
The  zinc  compound  of  2-hydroxynaphthalenc-  1-sulphonic- 
acid-l-azo-/3-napbthol,  obtained  in  the  manner  described 
above  from  l-amino-2-naphthol-4  sulphonic  acid. 
speciallv  claimed.  (See  also  Fr.  Pat.  353,786  of  1905; 
this  J.,  "1905,  1062.!— E.  F. 

Indigo;     Process    of    Brominating    .     A.    Schmidt, 

i:or    to    Farbwerke    vorm.    Meister,    Lucius    und 

Briining.  Hochst-on-the-Maine,  Germanv.       U.S.  Pat. 

807.7S2,  Dec.  19,  1905. 
Sbb  Fr.  Pat.  322,348  of  1902  ;  this  J.,  1903,  360.— T.  F.  B. 

French  Patents. 

Dyestuffs  by  Oxidation  on  the  Fibre  ;   Process  of  Making 

Fa<t  Blue,    Violet  and  Black  .     Farbwerke  vorm. 

Meister,  Lucius  und  Briining.     Fr.  Pat.  350,305,  Nov. 
11.   1904. 
-ee  U.S.  Pat,  796.715  of  190."..  and  Ens.  Pat.  23,193  of 
1904 ;   this  J.,  1905.  967  and  1225.— T.  F.  11. 

Dyestuffs;  Proress  of  Preparing  Nae  Azo .    Farben- 

"fabr.  vorm.  F.  Baver  und  Co.  First  Addition,  dated 
Aug.  21,  1905,  to  Fr.  Pat.  347,055,  Nov.  4,  1904. 

See  Eng.  Pat.  4359  of  1905  ;  this  J.,  1905,  1009.— T.  F.  B. 
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Cl.   IV.— COLOURING    .MATTERS   AND   DYESTUFFS 


[Jan.  31,  1906. 


Anlhriu                        vea    [Anthracene    Dyestuffs};     Pro- 
duction of  New  .     Soc.  Badische  Amlin  imd  Soda 

Fabrik.     Fr.  Pat.  357,138,  Aug.  23,  1905.     Under  Int. 
Cony.,  Jan.  3  and  April  3,  1905. 

A  DlAXTURAyuixoxYI.AMIN'E  of  the  formula 

C^H4<C^>C!6Ha(l).NH.(2)C6H8<^av>C6H4 

is  obtained  in  perfectly  pure  crystals  by  the  action  of 
l-aminoaiithraquinone  on  2-cbloroanthraquinone  in 
presence  of  a  condensing  agent,  such  as  copper  acetate, 
sodium  acetate  together  with  cuprous  chloride,  &c,  and  of 
a  diluent  such  as  naphthalene  or  nitrobenzene.  The  same 
substance  may  be  obtained,  though  less  easily,  by  the 
action  of  2-aniinoanthraquinone  on  1-chloroanthra- 
qninone.  For  example,  a  mixture  of  2-4  kilos,  of  2-ehloro- 
anthraquinone,  2-7  kilos,  of  1-aminoanthraqu 
100  kilos,  of  naphthalene,  2-5  kilos,  of  anhydrous  sodium 
acetate  and  0-5  kilo,  of  cuprous  chloride  is  boiled  for 
15  hours.  By  extracting  the  naphthalene  with  boiling 
toluene,  dianthraquinonylamine  is  obtained  in  small 
crystals  with  metallic  lustre.  It  may  be  transformed  into 
dye-tuffs  in  many  ways.  With  fuming  sulphuric  acid  at 
100° — 130°  C.  in  presence  of  boric  acid,  it  is  converted  into 
a  dyestuff  which  dyes  wool  in  brownish-red  shades.  In 
an  analogous  manner  1-halogenoanthraquinones  may  be 
condensed  with  1-aminoanthraquinone.  Dihalogeno-  and 
diaminoanthraquinones  may  lie  employed  in  the  same  way 
and  also  derivatives  of  any  of  these  substances.  In  the 
case  of  tbe  condensation  of  l-amino-4-halogeBoanthra- 
quinones  or  their  derivatives  with  1-aminoanthraquinone, 
it  is  advisable,  in  order  to  avoid  secondary  reactions,  to 
employ  the  former  in  the  form  of  their  acetyl  derivatives. 
The  acetylaminodianthraquinonylamines  thus  obtained 
are  readily  hydiolyscd,  forming  the  corresponding  amino 
compounds.  These  substances,  also,  are  readily  con- 
verted into  dyestuffs  ;  after  sulphonation  they  give  blue 
shades  on  wool,  which  are  said  to  be  perfectly  fast.  For 
example,  a  mixture  of  1500  kilos,  of  nitrobenzene.  100 
kilos,  of  l-acetamino-2-methvl-4-chloroanthraquinonc, 
140  kilos,  of  l-amino-2-methylanthraquinone,  100  kilos,  of 
anhydrous  sodium  acetate,  and  20  kilos,  of  cuprous 
chloride  are  boiled  for  two  hours.  After  cooling,  the 
product  is  allowed  to  stand  for  some  time,  the  solid  faltered 
off  and  washed  successively  with  nitrobenzene,  alcohol, 
dilute  hydrochloric  acid  and  alcohol.  It  may  then  be 
crystallised  from  nitrobenzene.  It  is  hydrolvsed  by 
dissolving  in  10  kilos,  of  sulphuric  acid  of  66°  B.  and 
precipitating  by  the  gradual  addition  of  water.  The 
mixture  becomes  hot  and  deposits  the  de-acetylated  base 
on  cooling.  Derivatives  of  dianthraquinonylamine  are 
also  obtained  from  4-halogeno-l-aminoantluaquinones, 
which  are  substituted  in  the  o-position  to  the  amino-group 
by  treating  them  successively  with  nitrosulphuric  acid  and 
phenols,  amines  or  derivatives  of  the  same. 

Other  compounds  of  this  nature  such  as  4.2-dihalogeno-l- 
aminoanthraquinone,  also  1.5-diamino-2.4.G.8-tetrahalo- 
genoantlvraquinone  and  other  compounds  having  two 
halogen  atoms,  each  in  p-  position  to  an  amino  group, 
behave  in  an  analogous  manner.  The  products  so  obtained 
are  readily  sulphonated  by  fuming  sulphuric  acid  in  pre- 
sence of  boric  acid.  The  sulphonic  acids  dye  wool  in  very 
fast  blue  shades  from  an  acid  bath.  For  example,  10  kilos. 
of  4-chloro-l-amino-2-methylanthraquinone  are  dissolved 
in  the  cold  in  100  kilos,  of  sulphuric  acid  of  66°  B..  and 
12  kilos,  of  nitrosulphuric  acid,  containing  20 — 21  per 
cent,  of  nitric  acid,  are  added  without  allowing  the 
temperature  to  rise.  The  mass  acquires  an  intense 
brownish-red  colour.  It  is  stirred  for  an  hour  or  two  and 
10 — 15  kilos,  of  phenol  are  then  added.  The  colour 
changes  to  bright  blue.  Aftor  stirring  for  2 — 3  hours 
the  product  is  poured  into  water  and  the  precipitate 
filtered  off,  washed  and  dried.  It  crystallises  from 
naphthalene  in  bright  blue  crystals,  insoluble  in  alkalis. 
The  anthraquinone  derivatives  described  above  are 
sulphonated  as  follows: — 10  kilos,  of  the  blue  substance 
are  stirred  into  a  mixture  of  100 — 200  kilos,  of  fuming 
sulphuric  acid  (containing,  for  example,  45  per  cent, 
of  sulphur  trioxide)  and  10  kilos,  of  dry  boric  acid.  The 
whole  is  then  heated  to  100° — 120°  C.  It  is  then  poured 
into  water,  filtered  and  washed  with  a  dilute  salt  solution. 


The  dyestuff  is  preferably  used  as  a  paste.  The  shades 
obtained  on  both  mordanted  and  tinmordanted  wool 
are  blue  and  very  full. — E.  F. 

Anthracene  Derivatives  [Anthracene  Dyestuffs};    Produc- 
tion   of   New .     Soc.    Badische   Anilin   imd   Soda 

Fabrik.     Fr.  Pat.  357,239,  Aug.  25,  1905. 

Derivatives   of  dianthraquinonyls, 

Co^4<1^0>CcH3.Cc  H3<C(J>C,,  H4 

are  obtained,  either  by  the  action  of  copper  powder  or  of 
other  dehalogcniMii'.;  metals  on  halogenaied  anihra- 
quinones,  or  by  condensing  diazo  compounds  from  amino- 
anthraquinones  in  such  a  manner  as  to  eliminate  the 
nitrogen  of  these  compounds.  The  latter  reaction  is 
effected  particularly  easily  by  condensing  the  diazo- 
sulphates  in  presence  of  acetic  anhydride,  together  with 
certain  metals,  such  as  copper  powder.  For  example, 
10  kilos,  of  l-chloro-2-methylanthraquinone  are  mixed 
with  8  kilos,  of  copper  powder  and  heated  to  about  260°  C. 
The  temperature  of  the  molten  mass  soon  reaches  280° — 
290°  C,  yellowish  vapours  being  evolved.  After  20 — 30 
minutes  the  temperature  begins  to  fall.  The  mass  is  then 
heated  to  about  2S0°  C.  for  a  quarter  of  an  hour,  allowed 
to  cool,  powdered,  and  the  copper  removed  by  solution  in 
dilute  nitric  acid.  The  remaining  mass  is  washed  with 
water,  dried,  and  the.  2.2'-dimethvl-l.l'-dianthraquinonyl 
extracted  in  a  state  of  purity  by  means  of  boiling  xylene. 
Again,  for  example,  20  kilos,  of  l-aniino-2-methylanthra- 
quinone  are  dissolved  in  250  kilos,  of  sulphuric  acid  of  66°  B., 
8  kilos,  of  sodium  nitrite  are  then  gradually  added  with 
stirring,  and  without  rise  of  temperature.  When  diazo- 
tisation  is  complete,  the  mass  is  poured  on  to  ice,  allowed 
to  stand  for  three  hours,  filtered  and  the  solid  diazo- 
sulphate  washed  with  a  very  little  cold  water,  then  with 
alcohol,  and,  if  necessary,  with  a  little  ether.  10  kilos,  of 
the  aii-dried  2-methylanthraqtiinone-l-diazo-sulphate  so 
obtained  are  mixed  with  60  kilos,  of  acetic  anhydride, 
and  2  kilos,  of  copper  powder  are  then  added.  The  tem- 
perature of  the  mass  gradually  rises,  nitrogen  is  evolved, 
the  solution  becomes  violet  in  colour,  and  deposits  a  pale 
yellow  precipitate  after  some  hours.  It  is  heated  for  a 
short  time  in  a  brine-bath,  the  acetic  anhydride  decom- 
posed with  hot  water,  and  the  unattacked  copper  removed 
by  means  of  hot  dilute  nitric  acid.  The  2.2'-dimethyl- 
l.l'-dianthraquinonyl  is  then  filtered  off  and  washed  with 
hot  water.  These  new  anthracene  derivatives  can  be  eon- 
verted  into  dyestuffs.  If  2.2'-dimethyl-l.l'-dianthra- 
quinonyl  or  its  derivatives  are  heated  by  themselves,  or 
treated  with  dehydrating  agents,  they  lose  2  mols.  of 
water,  forming  dyestuffs  which  are  converted  by  alkaline 
reducing  agents,  more  particularly  by  hydrosulphites  into 
vats  which  have  the  red  colour  of  rhodamine.  These 
dyestuffs  have  the  probable  formula 


CH 


These  vats  dye  cotton  in  red  shades,  changing  on  washing  to 
orango  or  yellow  shades,  which  are  very  bright  and  abso- 
lutely fast.  The  dyestuffs  may  be  printed,  with  or  without  a 
reducing  agent,  in  presence  of  alkali,  and  then  steamed 
They  may  also  be  printed  without  either  alkali  or  a 
reducing  agent,  and  subsequently  passed  through  an 
alkaline  bath.  For  example,  1  kilo,  of  2.2'-dimethyl- 
l.l'-dianthraquinonyl,  15  kilos,  of  potassium  hydroxide 
and  5  kilos,  of  methyl  alcohol  are  heated  to  165° — 170°  C. 
under  a  reflux  condenser  for  one  to  two  hours.  The  melt 
is  then  treated  with  water,  in  which  it  dissolves  to  a 
crimson  solution.  A  current  of  air  is  passed  through  the 
boiling  solution  until  the  precipitate  acquires  a  dis- 
tinctly brown  colour.  The  whole  is  then  acidulated 
slightly  and  the  precipitate  filtered  off  and  washed.  Again, 
for     example,       2-2'-dimethyl-l.l'-dianthraquinonyl       is 


L.1Q06.]      n.  v     PREPARING,   BLEACHING,  &a,  TEXTILES    YARNS,   ! 


heated  to  360      380   C,  whilsl  stirring  well.      I 
Dish-brown  in  colour  and  becomes  reddish-brown 
Alter  hall  an  hour  it  is  allowed  I 
tin-  hardened  mass  is  dissolved  in  10-    15  lames  its  initial 
jht  of  sulphuric  acid  <f  66    B.  pre- 

cipitated by  mi  nil  wat<  r,  with 

r,     I'  i*  insoluble  in  water,  and  in  dilute  alkal 
arm-.-    E.   F. 

V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

1  T.) 

Solution  and  V  -      lion.     1 !'. 

E.   Lander  an. I    11.    IV  ton.     Chem.  Soc.  Trans., 
87.  1906—1936. 

This  paper  continues  the  study,  of  solutii  ido- 

sohuion  originated  by  the  authors  in  1892  (this  J.,  1892, 
64  :  likewise  Chem.  Soc.  Trans..  1895,  67.  63;  is'.'T. 
71.  568);  (also  Dreaper,  1904,  '.»:•;  and  1905,  223  The 
present   paper  is  arranged  in  three  sections. 

Properties     of     <<JIoidal 
ohide. — The  authors  continue  their  invi  sti- 
ion  into  the  naii.:  precipitate  thai  separates 

when  colloidal  arsenious  Bulphide  is  coagulated  by  metallic 
salts.     They  regard  such  coagula  as  metallic  deriva 
of  a  complex   hydrosulphide  formed   by  interchan 
hydrogen  for  metal.     Thus, 

mAsBS3,H2S+BaCL     rod  2HCL 

The  coagulation  process  for  suits  <>t  uni-,  bi-,  and  bi- 
valent metals  is  reviewed  in  the  light  of  this  hypothi 
Tetravalent  metals,  for  example,  platinum  and  zirconium, 
are  found  to  he  non-coagulants  of  arsenious  sulphide  in 
dilute     solution.      The     aggregation     and  'ion 

phenomena  of  arsenious  sulphide  have  been  studied 
microscopically. 

II.  /'  Properties  of  Co!loi<la; 
Hydroxide. —  The  authors  discuss  the  properties  of  ferric 
hydroxide.  Vai  the  colloidal  hydroxide 
have  been  prepared  by  dialysis: — The  lowest,  with 
aggregates  visible  under  the  microscope  (1  10th  Obj.), 
the  highest  diffusible  and  filterable,  but  showing  a 

beam  in  Tyndall's  experiment.  The  physical  and  chemical 
properties  of  the  higher  grade  solutions,  and  the  coagu- 
lation phenomena  of  the  colloidal  hydroxychloride,  have 
been  studied  by  methods  similar  to  those  applied  in  the 
investigation  on  arsenious  sulphide, 

III.  Dyeing  a  Phase  of  Coagulation. — The  authors 
show-  that  when  a  solution  of  "  ferrie  hydroxide  "  (hydroxy- 
chloride)  is  just  coagulated  by  a  dilute  solution  of 
ammonium  sulphate,  the  whole  of  the  iron  and  sulphuric 
acid  separate  as  an  insoluble  hydroxysulphato.  whilst 
an  equivalent  amount  of  ammonium  chloride  remains 
in  solution.  If  in  place  of  ammonium  sulphate  a  solution 
of  "  Soluble  Blue,"  or  Nicholson's  Blue  be  taken,  the 
result  is  precisely  similar.  At  a  certain  critical  point, 
a  red  coagulum  separates  which  contains  the  whole  of 
the  iron  and  the  whole  of  the  sulphonic  acid  added,  an 
equivalent  amount  of  sodium  chloride  remaining  in 
solution.  The  coagulative  power  af  *'  Soluble  Blue," 
calculated  from  the  amount  used  to  exactly  coagulate  a 
given  volume  of  hydroxide,  is  260,  precisely  the  value 
-obtained  for  sodium  sulphite  :  Nicholson's  Blue  cave  a 
much  higher  figure.  If  the  coagula  be  extracted  exhaus- 
tively with  strong  alcohol  to  remove  every  trace  of  ad- 
herent  dye.   foxy-red  precipitates  remain.     On 

these    extracted    coagula    with    dilute    sulphuric    acid    or 
concentrated    salt     solutions,     a    deep    blue    solution    is 
obtained* — the   hydroxv-dye   Bulphonate   is  decompo 
yielding   the   free    sulphonic   acid   or   corresponding   sul- 
phonate.     If  in  place  of  the  acidic  dye.  Aniline  Blue,  an 

•  The   experiment    is   best  performed    by    placing   a   small 

?uautity  of  the  extracted  coagulant  ou  a  piece  of  dry  filter  |  aper. 
f  the  ceaeulum  is  then  moistened  with  the  acid  or  salt  deep 
blue  ring  is  formed.  The  coacrulum  must  not  be  boiled  in  atact 
wiilvjglass.  the  extracted  alkali  decolorises  it. 


"  equivalent  "  solutioi 

used,  ■>  ulal  oi 

,-md  .  hloi  ides  coagulafa 

entrated    solution.     \\  ith 
behaviour  of  the  dyi 

hydrosulphide 

acid,  whilst  Aniline  h  power.     Hen 

latii 
Mi  tnyl    \  iol  '.    i  durainium 

whilst  the  sodi  .  mm 

. 
trated   solution.  vrith 

Hofmann'a  Vc  lot  and  with 

The  authors  consider  that  ; 
ulation    phenomena    of     such    dyes    are 
analo 

If  the  addition  of  ammonium  sulphate  to  a  solution  of 
ferric  hydro  ontinued  beyond  the  point  at  which 

the  coagulum  ition. 

With  Aniline  Blue,  this  is  not  the  alum 

that  to   take   up  dye   with   avidity, 

withdrawing  from  solution  in  this   way  an   amount   foiir 
to  five  timet  i  as  that  requh  the 

hydroxide  before  the  !ded  begins  to  colour 

the    liquid.       Up   to   this    point,    th  nt     liquid 

no  trace  of  alkali  can  be 
detected.      The  dye  is  therefore  taken  up  ..  .  not 

as    a       BU  "I.      Similar    re-  i  u  -!    if 

tyl  Violet  be  added  to  arsenious  sulphide.     In 
ia   may  be  said   I  i   have   been   "  dj 
Excess  oi  Aniline  Blue  is  also  taken  up  by  ferric  hydroxide 
d,  and  Methyl  Violet  by  arsenious  sulphide 
I  ala. 

he   other   hand,    if   ferric    hydroxide   coagula   are 
treated  with  Methyl  Violet,  or  &l  llphide  coagula 

with  Aniline  Blue,  no  appreciable  amount  of  the  dyi 
taken  up.  Ferric  hydroxide  has  a  selective  affinity  for 
the  acidic  dye  arsenious  sulphide  for  the  basii  dye.  With 
the  cause  of  this  difference,  the  authors  sought 
for  a  physical  rather  than  a  chemical  explanation  of  the 
mutual  attraction  nd  coagulum,  since  in  the  present 

-iin|>!e  cases  of  "substantive"  dyeing  they  have  shown 
that  in  the  first,  or  "  coagulatio  _■    of  the  pro 

chemical  reactions  occur  which  practically  exhaust  them- 

s  before  the  second,  or  "colour  absorpti  O,"  - 
commences,  and  that  there  is  evidence  that  the  dye  taken 
up  during  the  latter  operation  is  absorbed  as  a  whole. 
Witt's  theory  of  solid  solution,  they  consider,  affords  no 
adequate  explanation  of  the  phenomena,  as  the  dyes  up 
to  a  certain  point  are  completely  withdrawn,  leaving  the 
solution  colourless  and  neutral.     During  tl  year 

Dreaper  (this  J..  1905,  24.  223)  has  sought  to  connect 
the  phenomena  of  the  dyeing  process  with  the  de-solution 
phenomena  of  colloids.  He  holds,  with  Kratft,  that  the 
process  of  dyeing  in  the  great  majority  of  oases  CODE 
in  the  separation  of  colloidal  salts  on  or  in  the  fibre.  The 
colloid  molecules,  he  argues,  are  in  a  state  of  unstable 
equilibrium.  Under  the  influence  of  a  "  porous  fibre 
substance  "  aggregation  occurs  to  such  an  extent  that 
they  arc  thrown  out  of  solution  on  the  fibre  and  adhere  to 
it  by  mutual  attraction.  The  authors  endeavour  to 
advance  beyond  the  position  taken  up  by  Dreaper.  They 
seek  to  explain  why  a  "  porous  fibre  substance  " — ferric 
hydroxide — should  absorb  and  retain  Aniline  Blue  and 
reject  Methyl  Violet,  whilst  another  "  porous  fibre  sub- 
stance "  of  a  similar  physical  structure — arsenious  sul- 
phide— rejects  the  first  and  absorbs  the  second.  They 
believe  an  answer  is  to  be  found  by  comparing  the  physe  al 
properties  of  the  four  solutions.  The  more  important 
properties  arc  summarised  as  follows:  — 

All  four  solutions  are  aggregated  and  finally  coagulated 
by  sodium  chloride,  forming  granular  hydrogels.  All 
contain  molecular  aggregates  too  small  to  be  visible  under 
high  powers  of  the  microscope.  All  exhibit  electrical 
properties  which  indicate  that  a  difference  of  potential 
exists  between  the  molecular  aggregates  and  the  fluid 
(Quincke),  in  other  words,  the  aggregates  carry  an  electric 
charge  :  the  two  "  basic  "  compounds.  Methyl  Violet 
and  ferric  hydroxide,  a  rfus  charge  ;  the  two  '  acidic  " 
compounds,    Aniline    Blue    and    arsenious    sulphide,    a 
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milium  charge.  Any  two  oppositely-charged  hydrosolsin 
dilute  aoueous  solution  combine  to  form  a  pseudo-solution 
the  compound  of  which  possess   electric    pro- 

perties which  depend  on  the  relative  proportions  of  the 

constituei  Thns  : 

!■;■,  thy]  Violet  (  +  )  with  Aniline  Blue  (— )  is 

electro-]  ositive  ; 

\niline  Blue  (— )  with  Methyl  Violet  (  +  )  is 
electro-negative  ; 
Excess  of  ferric  hydroxide  ( +  )  with  arsenious  sulphide 
( — )   is  electro-positive  : 

-  of  Aniline  Blue  (— )  with  ferric  hydroxide  (  +  ) 
is  electro-negative  : 
and  so  on. 

Any  two  oppositely-charged  hydrosols  in  strong  aqueous 
solution  are  mutual  coagulants.     Thus  : 

Methyl  Violet  (  +  )  aggregates  and  finally  coagulates 
Aniline"  Blue  (— ). 

Ferric  hydroxide  ( + )  aggregates  and  finally  coagulates 
arsenious  sulphide  ( — ).*  . 

Further,  the  hydrogels  which  separate  when  ferric 
hydroxide  and  arsenious  sulphide  are  coagulated  by 
metallic  salts,  still  retain  the  same  selective  affinity  for 
the  dyes  which  will  coagulate  them — the  hydrogel  of  ferric 
hydroxide  for  Aniline ""  Blue,  that  of  arsenious  sulphide 
for  Methyl  Violet.  The  authors  regard  this  fact  as  evidence 
that  the  "granular  aggregates  in  these  hydrogels  still  retain 
some  charge.  In  other  words,  the  difference  of  potential 
existing  between  the  molecular  aggregates  and  the  fluid 
in  the  hydrosol  state  is  not  destroyed  by  coagulants,  but 
only  reduced  to  a  point  at  which  the  forces  of  cohesion 
are' just  able  to  overpower  the  forces  of  repulsion  brought 
into  plav  bv  such  difference  of  potential. 

In  conclusion,  they  regard  the  simple  processes  of 
"  substantive  "  dyeing  described  above  as  taking  place 
in  two  stages : —  ,  .  ,      .       1 

Stage    1. The   "  coagulation   stage,      in   which   simple 

ionic  interchange  takes  place  between  the  "  fibre  sub- 
stance "  (colloid)  and  the  dye,  resulting  in  the  separation 
of  insoluble  dye  derivatives  retaining  a  feeble  charge. 

Stage  2. — The  "  colour  absorption  stage  "  in  which  the 
coagula   produced   in   Stage    1   attract   and   retain   (as   a 
whole)  the  oppositely-charged  particles  of  the  dye  sub- 
stance. 
p-Phenvlenediumine     and     Qunionedi-iminc ;      Injurious 

E fleets  of on  the  Health  0/  Workpeople.   E.  Erdmann 

and  E.  Vahlen.  Arch.  exp.  Pathol,  u.  Pharmak.,  53, 
401—118.  Chem.  Cento,  1905,  2.  1S09— 1810. 
P-Phenyxexediamine  is  used  in  the  dyeing  of  furs,  and 
especiallv  for  colouring  hair  brown  or  black.  Workpeople 
engagedin  the  manufacture  of  this  compound  are  said  to 
suffer  various  injurious  effects,  and  the  authors  attribute 
these  to  the  diamine  itself  and  to  its  oxidation  products, 
especially  qumonedi-imine,  NH  :  C6Hj  :  Ml.  This  latter 
compound  is  very  unstable  and  readily  polymerises  to  a 
dark  brown  colouring  matter  (C6H6Ne)3.  The  authors  are 
of  the  opinion  that  the  use  of  p-phenylenediamine  as  a  dye 
for  human  hair  should  be  forbidden. — A.  S. 

English  Patents. 

Fell  Substance  for  Industrial  Purposes,  and  Method  of 
Manufacturing  the  same.  R.  Haddan.  From  A.  Ripert. 
Eng.  Pat.  2974,  Feb.  13.  1905.     N1IIC,  page  82. 

Fibrous  Materials  ;    Washing  and  Rinsing  Machine  for    \ 

.     F.     Bernhardt,    Lcisnig,     Saxony.     Eng.     Pat. 

26,287,  Dec.  2,  1904. 

See  Fr.  Pat.  348,784  of  1904  ;  this  J.,  1905,  617.— T.  F.  B.    ] 

Yarns  ■    Manufacture  of  Coloured  Polished  .      W.  H. 

Duckworth,  Sale,  Cheshire.     Eng.  Pat.  6,230,  March  24, 

1905. 
The  ordinary  method  of  production  of  polished  coloured 
varus  from  cotton  or  other  vegetable  fibres  consists  in  first 


•In  this  case  some  slight  chemical  action  is  noticed:  the  filtrate 
contains  traces  of  ferrous  chloride,. due,  doubtless,  to  reduction  of 
the  hydroxychloride  present. 


mordanting  or  preparing  the  bleached  or  "  boiled  off  " 
yarn,  then  dyeing  (or  immediate!}  dyeing  with  direct 
colours),  then  sizing  and  finally  polishing  on  brushing 
machines.  This  process  is  lengthy,  and,  according  to  the 
present  patent,  the  polishing  size,  mordants,  assistants, 
solvents  and  dyestuffs  or  pigments  employed  are  all 
I  and  directly  applied  to  the  bleached  or  "boiled  off" 
yarns.  A  polishing  size  is  first  made  by  boiling  in  water 
animal,  vegetable  or  mineral  fats  or  waxes,  together  with 
one  or  more  of  the  following  substances : — Farina,  starches, 
dextrin,  sago  flour,  tapioca  flour,  arrowroot,  cereals, 
gums,    suga  Bhellac    or    animal    and    vegetable 

gelatinous    materials.     To    this    prepared    size    are    then 
added  either  dyestuffs.  coloured  pigments  or  lakes,  with 
or  without  the  addition  of  china  clay,  assistants,  solvents 
aud  mordants.     The  bleached  or  "  boiled  off  "  yarns  are 
impregnated    with    this    size    mixture    in    the   usual    way, 
steamed,   allowed   to   stand   for  several   hours   and   then 
polished    on    brushing    machines    as    usual.     Oxidising, 
reducing,    alkaline    or    acid    vapours    or    gases,  such    as 
chlorine,  formaldehyde,  acetic  acid,  ammonia,  &c,  may  be 
introduced  in  the  steaming  process.     For  example,  a  black 
polished  yarn  is  produced  as  follows  : — The  bleached  or 
"  boiled  off  "   yarn  is  wrung  out  and  worked  for  a  few 
minutes  in  the  slightly  warm  or  cold  size  made  by  boiling 
together  in  water  5  parts  of  white  paraffin  wax,  5  parts  of 
brown  paraffin  wax  and  12  parts  of  china  clay.     This  is 
allowed  to  cool  somewhat  and  a  mixture  of  18  parts  of 
farina,  IS  parts  of  sago  flour,  and  150  parts  of  water  is 
added  and  well  boiled,  with  stirring,  until  a  stiff  paste  is 
produced.     To  every  135  parts  of  size,  45  parts  of  Fast 
Steam  Black  (a  commercial  logwood  preparation),  45  parts 
of  chromium  acetate,  solution  of  39°  T.,  and  about  135 
parte  of  water  are  added.     The  shade  of  black  is  varied  by 
the  addition  of  such  dyestuffs  as  Auramine,   extract  of 
Persian  berries,  &c,  to  this  size.     The  yarn  is  then  allowed 
to  stand  in  a  cool  place  to  absorb  the  dyestuffs  and  size, 
the  excess  being  drained  off  in  a  few  hours,  and  is  then 
steamed  at  the  atmospheric  pressure,  or  a  pressure  slightly 
higher.     When  the  colour  is  thoroughly  developed  by  the 
steam,  which   usually  takes  about   30  minutes,  the  yarn 
is  removed  from  the  steamer,  allowed  to  cool  and  polished 
as  usual.     Black   polished   yarns   may   also   be   made  in 
which  the  Fast  Steam  Black  is  replaced  by  "  carbon  black 
powder."     Coloured  shades  of  polished  yarn  are  produced 
by  dissolving  a  direct  cotton  dyestuff  in  water  and  adding 
it,  together  with  about  five  times  its  weight  of  sodium 
phosphate  or  other  suitable  assistant,  to  a  size  made  as  iu 
the  first  example,   omitting  the  mordant.     In  all  cases 
the  yarn  polishing  size  contains  paraffin  wax  or  similar 
substances  of  a  fatty  or  waxy  nature,  which,  being  boiled 
with  water  and  starchy  matter  form  an  emulsion.     This 
separates  after  being  applied  to  the  yarn  and  allows  the 
water  to  be  squeezed  out,  so  that  the  yarn  takes  a  polish 
on  being  brushed,  no  heat  being  required  for  this  purpose. 

— E.  F. 

Waterproofing  of  Soft  Felt  Hats.  J.  P.  L.  Maurel,  Albi", 
France.  Eng.  Pat.  16,720,  Aug.  17,  1905.  Under  Int. 
Conv.,  March  8,  1905. 

One  kilo,  of  alum  is  dissolved  in  2  litres  of  boiling  water 
and  1-7  kilo,  of  lead  acetate  in  3  litres  of  boiling  water. 
The  two  solutions  are  mixed  while  warm  and  the  liquid 
decanted  from  the  resulting  precipitate.  After  the  hats 
have  been  dyed  and  dried,  they  are  placed  in  a  bath  made 
by  mixing  1  litre  of  the  decanted  liquid  obtained  as 
described  above  with  12  litres  of  water.  They  are  then 
removed  aud  dried  in  the  open  air  or  in  a  stove.  The 
length  of  time  during  which  the  hats  are  immersed  in  the 
liquid  varies  with  the  thickness  and  nature  of  the  felt. 
For  hair  felt  about  S — 10  hours  aDd  for  merino  felt 
about  2 — 3  hours  are  necessary. — E.  F. 


United  States  Patents. 

Mordant ;    Lactic  .     A.  A.  Garlin,  Littleton,  Mass. 

D.S.  Pat.  807,019,  Dec.  12,  1905. 

A\  "  assistant  mordant  "  of  lactic  acid  and  an  ammonium 
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suit  ia  i  laimi  <l.  the  la 

combined  in  the  form  of  ammonium     II       I    I    H. 

ratus  fur .     .1.    A.    Willard,    \ 

to    I  he   \  acuum    1  lyeing  Machine  I        • 
d  on      I    -     Pat.  796,381,  Aug.  1.  1906 

» lip  li  Icrai:   the  '  Ion, 

i  Fig.  I,  to  thi    i   ii  lorn 

<'i  whioh  ;-  secured  an  inner,  annular  at  ing    :.  tap 
downwards,   leaving   a   space    U   between   the   n 
and   casii     ;     a    removabl  rated    botl  om 

adapted  to  support  within  the  casing  the  materi 

-li  plate  7.  o  ipable  of  1 n 

lowi  red  b  is  a1  tachi  il  to  a  pulley  8,  i  arried 

bj  ii   trolley  '.'.  upon  a  trolley-line  I0i   rertioal  rod  .  pro- 

d  with  Btop-nan  i  I  ov    I,  serving  to  hold  the 

plate  7  hi  position  within  the  casing  4  ;    pi i»-^  17.  18 

10,  32;   a  pump  28;   coupling  .  valves,  a  steam-pipe, 

mployed  in  dyeing  apj  e  U.S    Pat.  756,  122  : 

this  J.,   1904,   139)  of  a  nature  similar  to  the  aj 
mi"  olaimed  is  dispi  osed  with. 
The  o]  of  the  apparatus  i-  as  follows: — The 


J.   A.   \\  ill.u  I.    I 
to   'I  he    \  icuum    I  >-.  ■ 
l.n.i.     D.S.  P 

Two  dye  v<     els,  with  inni  i  ting 

plates,    liquor-  and 

arran      '  ci  ibed  in  I  f.S.  Pat  796,38] 

b  '  raot ).  are  pi      d  at  s  convenii  m  distani  •    apart 
thai  the  Bame  pump,  material-compression  plate,  pull 
hoist  i  ill,- 

objeot  ol  i  he  ii  to  i  liable  i  he  oul  put 

textile   ii. in  i  Ial     to  be  doubli  d  h  Ithout   d  i  he 

n  hole  of  the  apparaf  as,  the  i 

i dj 'il  ana 

oiln-r  vessel  are  being  removed  and  replaced  bj   undyed 
materials. — E.  B. 


ng  Machim  .     J.  A.  V.  mini 

Dyeing    Machine  Co.,   '  hat  tan<  i  enn.     I    - 

796,383,  A,.  :.   I.   i 

A  ovk-vessei.   lii         i  ounted  upon  a 

suitable-support. isconncet,  .i 

with  a  pump  33  (Fig.  1  i    I  plates,  16- 


materials  (loose  wool,  &c.)  to  be  dyed  are  conveyed  uiion 
the  plate  6  into  the  casing  4  and  there  compressed  by  the 
plate  7.     The  dye-liquor  to  be  employed  is  run  into 
in  quantity  sufficient  to  keep  the  plate  7 
ged  during  the  dyeing  operation.     Steam  is  admitted 
into  the  pipe  12  to  heat  the  dye-liquor,  which  is  drawn. 
by  the  action  of   the  pump,  from  the  space  46.  through 
pipes  23  and  29.  and  by  the  same  means  caused  to  return 
through  pipes  30,  32,  18  and  17  to  the  bottom  of 
receptacle    1.     The   liquor   then   passes   upwards  fit  rough 
the  plate  6.  the  textile  materials,  and  the  plate  7.  to 
space  44  whence  it  is  again  drawn.     After  circulating  in 
this  maimer  for  a  few  minutes,  the  valves  an 
and  the  dye-liquor  is  made  to  flow  in  the  opposite  direction. 
Finally,  after  being  circulated  in  both  directions  as  often 
as  is  necessary,  the  dye-liquor  is  withdrawn  and  the  dyed 
materials  are  washed  with  water  before  being  removed 
from  the  apparatus. — E.  B. 


and  11,  which,  when  in  use.  are  placed  respectively  at  the- 
ind  bottom  of  the  vessel,  serve  to  compress,  during  the 

dyeing  operation,  the  textile  materials  to  be  dyed,  while 
allowing  dye-liquors  to  flow  through  them.  These  are 
kept  in  position  by  vertical  rods.  _'.  o.  4,  5  and  6,  secured 
to  the  bottom  of  the  vessel,  a  rei  late  Hi  carrying 

four  or  five  tapering  collars   IS.  through  which  the  rods 
9,  being  secured  above  the  upper  plate.      A   chamber 
-2,  into  or  from  which  the  dyi-  I  m  or  into 

the  vessel  through  an  opening  in  its  side,  contains  a 
filter  23.  Riniis  13  are  fixed  in  the  plates  to  enable  them 
to  be  moved  into  and  out  of  the  vessel.  The  materials 
are  placed  upon  and  removed  from  the  plate  11  while 
this  is  outside  the  dye  vessel.  The  dyeing  is  accom- 
plished by  filling  the  vessel  with  the  required  dye-liquor 
and  circulating" this  alternately  in  opposite  directions, 
heating  it  by  means  of  a  steam-pipe.  47.  while  the  materials 
are  compressed,   sufficient  dye-liquor  being  employed  to 
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FIG.    I. 


submerge  the  materials  during  the  operation  and  so 
prevent  them  from  coming  into  contact  with  the  air 
"  before  the  colour  has  been  set." — E.  B. 


Dyeing  Apparatus.     G.  A.  Friedrichs,  Assignor  to  C.  A. 
"i'roulx,  Woonsocket,  R.I.       U.S.  Pat.  806,793,  Dec.  12, 


The  apparatus  comprises  a  dye  vat  A  containing  a  basket 
C  with  perforated  walls  for  holding  the  rovings,  &c,  to 
be  dyed,  a  perforated  spray-pipo  B  for  the  introduction 
of  dye-liquor,  a  pipe  F  for  withdrawing  dye-liquor   from 


the  bath,  a  pump  E,  and  the  valved  pipes  as  shown  in  the 
accompanying  figure. — T.  F.  B. 

Indigo  Dye  [Liquor].     J.  W.  Fries,  Winston   Salem,  N.C. 
U.S.  Pat.  S07.453,  Dec.  19,  1905. 

Claim  is  made  for  a  padding  liquor  for  use  in  Indigo 
dyeing,  consisting  of  Indigo,  milk  of  lime,  zinc  dust, 
caustic  soda,  starch  and  "  Alizarin  oil "  mixed  with 
water.— T.  F.  B. 

Indigo    Dyeing  ;     Process    of    .      H.    Muller,    Paris. 

U.S.  Pat,  808,398,  Dec.  26,  1905. 

See  Eng.  Pat.  9532  of  1903  ;    this  J.,  1903,  993.— T.  F.  B. 

Indigo  :     Process    of    Printing .     M.    von    Gallois, 

Assignor  to  Farbwerke  vorm.  Jleister,  Lucius  und 
Briining,  HSehst  on  the  Maine,  Germanv.  U.S  Pat. 
808,443,  Dec.  26,  1905. 

See  Eng.  Pat.  13,116  of  1903  ;    this  J.,  1904,  544.— T.  F.  B. 


French  Patents. 

Viscose;  Process  fur  Making  Threads  and  Films  of . 

S.  Pissarev.     Fr.  Pat.  "357,056,  Aug.   19,   1905. 

Solutions  of  salts  of  organic  bases,  such  as  aniline, 
pyridine  or  naphthylamine  are  employed  to  render 
viscose  threads  or  films  insoluble.  These  bases  are  stated 
to  be  very  easily  removed  by  washing.  The  process  is 
stated  to  be  of  value  when  it  is  desired  to  colour  the 
products,  e.g..  when  aniline  has  been  employed,  the 
product  may  be  treated  with  a  solution  of  a  chlorate  and 
hydrochloric  acid,  and  then  steamed  and  dried,  thus 
producing  Aniline  Black. — T.  F.  B. 

Cellulosi    Solutions  :    Process  of  Making  by  means 

of  Alkylamines.     E.    W.   Friedrich.     Fr.   Pat.   357,171, 
Aug.  24,  1905.     XIX.,  page  88. 

Threads  :   Apparatus  for  Making  Artificial .     E.  W. 

Friedrich.     Fr.    Pat.    357.172,    Aug.    24,    1905.     Under 
Int.  Conv.,  Sept.  7,  1904 

The  apparatus  consists,  as  shown  in  the  accompanying 
figure,  of  a  tube  a,  through  which  the  cellulose  or  other 
solution  flows,  and  which  communicates  with  a  number 
of  forming  orifices  b  b  ;  also  a  tube  d  by  which  the 
coagulating  or  hardening  solution  is  introduced.  The 
threads  thus  formed  are  carried  up  the  tube  c,  in  the 
interior  of  the  upper  part  of  which  (c)  is  a  helical  groove, 
which  causes  the  liquid  to  rotate,  thus  twisting  the  several 
threads  together  into  one  thread.  This  passes  out  of  the 
apparatus,  over  the  pulle}7  h,  from  which  it  is  fed  on  to 
an  endless  band  of  fabric,  around  which  it  makes  a  com- 
plete circuit ;  during  its  passage  it  passes  between  squeez- 
ing rollers,  one  of  which  actuates  the  endless  band,  and 
is  rinallywound  on  a  bobbin.     The  coagulating  or  harden- 
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inc  solution  passes  up  into  trough  /,  and  overflows  through 
pipe  g.— T.  F.  B. 

Silk  Work<.  dfec  :    Process  for  the  Recovery  of  the  Alcohol 

and    Ether    contained    in     the    Air   of    Artificial    . 

J.  11  E.  Dervin.  Fr.  Pat.  360,298,  Nov.  8,  1904. 
The  air  is  passed  in  succession  through  two  batteries  of 
absorption  towers  or  columns  fed  with  concents 
sulphuric  acid,  and  cooled  by  water  so  that  the  tem- 
perature does  not  rise  above  18 — 20°  C.  In  the  first 
series  of  towers,  the  ether,  alcohol  and  moisture  arc  all 
absorbed  at  first,  but  as  the  acid  becomes  diluted  by 
absorbed  moisture,  its  power  of  absorbing  ether  diminishes, 
and  finally  only  the  water  and  alcohol  are  retained,  the 
ether  passing  on  to  be  absorbed  in  the  second  series  of 
towers.  When  the  acid  in  the  second  series  of  towers  is 
saturated,  it  is  distilled  in  vacuo  for  recovery  of  the  ether 
and  then  used  over  again.  After  being  used  several 
times  in  this  way  for  the  absorption  of  ether,  the  acid 
contains  a  certain  quantity  of  ethylsulphuric  acid  :  it 
is  now  transferred  to  the  first  series  of  towers,  and  used 
for  the  absorption  of  alcohol  and  moisture,  the  alcohol 
being  subsequently  recovered  by  known  methods. — A.  S. 

SUk,  Artificial;    Recovery  of  Solvents,   especially   Alcohol 

and  Ether,  from  Bobbins  of  .     J.  Douge.    .Fr.  Pat. 

556,836,  April  21,  1905. 
Lxjthe  manufacture  of  artificial  silk  by  the  C'hardonnet 
process,  considerable  quantities  of  alcohol  and  a  small 
quantity  of  ether  are  retained  by  the  filament,  and  are 
afterwards  lost  by  evaporation.  The  recovery  of  these 
substances,  by    evaporation    under    reduced    pressure,  is 


the    fibre    undi 
■ 

'ii  the  fibn  ■> itli 

water  by  diffusion,  in  much  tie 

oharged    with    solvon 

me,  and  Jul 
l  i]  itions  in  until   thej 

finally 

longitudinal    oh  i 
liquid, 

a  liquid  contaii  .    be 

nned.     By  fractionating  this  liquid,  40— 60  percent, 
of  the  alcohol  employed  0 

w:it  .  ..:    ,  Uul 

may  be  recovered  in  the  same  mam 
fibre  i-  said  to  l>e  in  m  for 

denitration  and  anient.     A  form  of 

is  for  carrying  oul   tl  >n  is  described. 

— E.  F. 

for   .    J.    J.    Brossard.      Firsl  dated 

21,  1905,  to  Fr.  Pat.  364,530,  Maj  22,  1905. 

SEEEng.  Pat.  18,191  of  1904;  this  J..  1905,  1011— T.F.B. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  18.) 

Feench  Patent. 

Wallpapers;       Printing     .     A.      Fleurv.     Fr.      Pat. 

I  l      22,  1904. 
Fop.  printing  wallpapers,  &c,  the  inks  hitherto  employed 
have  been  made  by  mixing  powdered  pigments  with  fr'1'". 
starch     paste,    gum    or 
According  to  the  present   patent   the   adhesives   hitherto 

preparation  of  casein  and 
For  example,  technical  i  ixed  with  three  to 

times  its  volumi  oi  water  and  technical  borax  is  added  (from 
12  to  is  per  cent,  of  the  quantity  of  casein  used):  the 
whole  is  heated  to  a  sufficiently  high  temperature  to 
the  borax  and  casein.  A  slightly  pasty  liquid  is 
so  obtained  and  is  mixed  with  the  pigment 
After  printin  \  inis  rendered  insoluble  bj  ra 

formaldehyde:     tins    is   effected   either    by 
printed  paper  through  a  solution  of  formaldehyde  or  by 
exposing  it  to  formaldehyde  vapour.  —  E.  F. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

(Continued  from  page  19.) 

Alkali  Carbonates;    Dissociation   of  .     P.    I 

Ann.  ( 'him.  Phys.  .1."  15,  6  [8],  422—432.     ('hem.  Centr., 

11105,  2,  1657  '   (See  this  J.,  1903,  739  :    1904,  00,  714). 

According  to  Wittorf  (Z.  anorg.  Chem..  1904,  39.  187; 

only  the  carbonates  of  lithium.  - 
and  potassium  arc  dissociated  between  800°  and  900°  C., 
whilst  the  carbonates  of  rubidium  and  Cfflsium  volatilise 
at  that  temperature.     The  carbon  dioxide  found  by  the 
author  on  heating  the  two  last-named  carbonate 
have  be  ling  to  Wittorf,  derived  from  the 

Of  the  volatilised  carbonates  on  the  silicious  glaze  of  the 
porcelain  tube.  The  author  has  repeated  the  experi- 
and  finds  that  of  the  five  alkali  carbonates  above 
mentioned,  caesium  carbonate  is  the  only  one  that  is 
appreciably  volatile,  and  further  that  the 
of  caesium  carbonate  is  actual  dissociation. 

In  the  course  of  his  experiments  the  author  sm 
in  crystallising  the  hydrate  SCsCOj.lOHjO,  from  boding 
concentrated    alcohol. — A.  S. 


Cl.   VIII.— GLASS,    POTTERY,   &    ENAMELS 


[Jan.  31.  1906. 


Phosphoric  Acid*  ;  Reactions  of  the  Three .   C.  Arnold 

:  G.  Werner.     XXIII.,  page  92. 

rou*  and    Telluric    Acids;  Determination    of   . 

A.  Berg.     XXIII.,  paj 

Copper  Electrolytic   Preparation   of   . 

G.   Kroupa.     XI.1..   page  79. 

English  Patents. 

im    Ferroc  Manufacture    of .      A.    G. 

Blozam,  London.     From  Administration  der  Minen  Ton 
Buchsweiler,  A.-G.,  Buchsweiler,  Germany.    Eng.  Pat. 
53,  Dec.  31,  1904. 
See  Fr.  Pat.  352,246  of  1905  ;  this  J.,  1905,  891.— T.  F.  B. 

Sulphide  and  Alkali  or  Alkali  Hydrates  :   Apparatus 

for  the  Manufacture  of .     H.  W.  de  Stuckle.    Eng. 

Pat  2174,  Feb.  3,  1905.     Dnder  Int.  Conv.,  Hay  21, 1004. 
-      Fr.  Pat.  353,49b'  of  1905  ;  this  J.,  1905,  1013.— T.  F.  B. 

United  States  Patents. 

Nitric  Acid;  Process  of  Manufacturing .   H.  Paulins. 

Brandau,  Austria.     0.S.   Pal    807,491,  Dec.  19,  1905." 
See  Fr.  Pat.  323,491  of  1902  ;  this  J.,  1903,  495.— T.  F.  B. 

Reagents  [e.g.,  Ferrous  Sulphate]  ;    Process  of  Preparing 

and   Feeding   .     J.    F.    Wixford,    St.    Louis,    Mo. 

U.S.  Pat.  806,945,  Dec.  P2,  1905. 

A  liquid  is  passed  upwards  through  a  mass  of  a  solid 
reagent  (water  through  ferrous  sulphate  for  instance)  and 
in  proportion  to  the  amount  of  solid  dissolved,  measured 
ges  of  the  same  are  added  to  the  mass  at  measured 
intervals,  each  such  added  charge  being  small  relatively 
to   the   mass. — E.  S. 

of  Lime  ;    Process  of  Preparing  and  Feeding  . 

.1.  F.  Wixford,  St.  Louis,  Mo.      U.S.  Pat.  806,946,  Dec. 
12,  1905. 

The  lime  to  be  hydrated  is  contained  in  a  tank  provided 
with  a  mechanical  agitator,  into  which  a  continuous 
am  of  hot  water  is  conducted,  there  being  an  outflow 
pipe  for  the  milk  of  lime  produced,  at  the  side  near  the  top 
of  the  tank.  Measured  charges  of  lime  are  added  at 
measured  intervals  of  time,  proportioned  to  the  quantities 
of  milk  of  lime  carried  a«aj. — E.  S. 

Lime  ;   Process  for  Hydraling .     C.  Ellis.    U.S.  Pat. 

807,609,  Dec.  19,  1905. 

A  movtnc  mass  of  quicklime  is  continuously  mixed  with 
r  in  suitable  proportions,  and  the  residting  moving 

bod}'  of  "  lime  putty  "  is  kept  agitated  while  being  sub- 
ed  to  the  action  of  heat  from  an  adjacent  moving  mass 

of  lime  in  a  more  advanced  state  of  hydration,  formed 
iously.  When  the  absorption  of  water  by  the  lime  is 
plete,  the  moving  body  of  slaked  lime  becomes  in  turn 

the  heat-imparting  agent  used  to  accelerate  the  hydration 

of  a  further  quantity  of  "  lime  putty." — A.  S. 

French  Patents. 

Nitric  Acid  ;    Process  and  Minn?  for  the  Concentration  of 

.     E.   Collett.     Fr.   Pat.   357,221,   Aug.    10,    1905 

Under  Int.  Conv.,  Aug.  11,  1904. 

The  dilute  nitric  acid  to  be  concentrated  is  subjected  in  a 
closed  vessel  to  a  current  of  heated  air  or  gas  passing  over 

irface,  the  vapours  passing  upwards  into  a  reflux 
tilling  column,  set  immediately  over  an  opening  in  the 
i  ■  i   'if  the  shallow  vessel  containing  the  acid.     Fresh  dilute 
acid   is   fed   into   the   upper   part   of   the   column.      The 

•  urs  are  led  from  the  column  through  an  immersed 
'Muling  worm,  draining  into  a  receptacle,  whence  the 
uncondensed  vapours  are  conducted  successively  through  a 
partitioned  vessel  containing  coke  or  the  like,  and  next 
th rough  a  similar  vessel  charged  with  limestone  and  lime 

recessive  compartments. — E.  S. 


Electrolysis  ;    Impd.    Process   and   Apparatus  for   . 

1..   A.    P.    Lienard.     Fr.   Pat.   356.862,  Aug.   5,   1905. 
XI.l..  page  79. 

Van-dium  ;     Use  of  Sodium  Peroxide  and  of  Hydrogen 

ide  for  tli  S< paration  of ,  from  Ons  and  Slags. 

M.  M.  .1.  Bouffort.  Fr.  Pat.  357,397,  Aug.  2,  PJ05. 
Ores  and  slags  containing  vanadium  are  treated  cold  with 
sodium  peroxide  dissolved  in  water,  or  by  hydrogen 
peroxide  solution.  The  vanadium  is  stated  to  pass  into 
solution  as  vanadic  and  or  as  vanadates,  the  purification 
of  which  may  be  effected  by  ordinary  means. — E.  S. 

Barium   Carbide   and   Metallic   Manganese  ;    Reduction  of 

Barium  Manganite  in  order  to  Obtain  .     C.  M.  J. 

Limb.     First   Addition,   dated   Aug.   22,    1905,   to  Fr. 

Pat.    3H4.T2I'.    Oct.    20,     1900       Compare    Eng.    Pat. 

72S2.  of  Nov.  27,  1899  ;   this  J.,  1901,  463). 
Barium   manganite,   mixed   with  carbon   (not  in  excess) 
and  a  flux,  sui  rium  carbonate  or  sulphate, 

or  fluorspar,  is  heated,  fur  instance,  in  an  electric  furnace, 
at  a  temperature  too  low  for  the  formation  of  barium 
carbide.  The  metallic  manganese  thus  produced  is  freed 
from  the  slag,  which  latter  (containing  the  barium)  is 
heated  in  another  furnace  with  excess  of  carbon  and  an 
auxiliary  oxide,  preferably  iron  oxide,  to  the  temperature 
necessary  for  the  formation  of  barium  carbide ;  the 
sulphur,"  phosphorus,  silicon,  &c..  present,  pass  into  the 
auxiliary  metal.  The  barium  carbide  formed  is  treated 
with  water  for  the  production  of  barium  hydroxide  and 
acetylene. — E.  S. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

(Continued  from  Page  21.' 

Clay  ;    The  Casting  of .     F.  Foerster. 

Chem.    Ind.,    1905,    28,    733— 740. 

Besides  the  usual  method  of  working  a  kneadable  clay  mass 
into  the  required  shapes  by  hand,  the  process  of  casting 
has  been  employed,  which  consists  in  pouring  a  sufficiently 
fluid  clay  cream  into  plaster  moulds,  which,  by  absorbing 
a  portion  of  the  water  from  the  fluid,  allows  a  layer  of 
clay  to  form  on  the  walls  of  the  moulds,  and  after  a  time 
the  layer  becomes  sufficiently  rigid  to  allow  the  still  fluid 
portion  of  the  clay  cream  to  be  poured  off  and  the  moulded 
object  to  be  removed  from  tiie  mould.  During  subse- 
quent drying,  however,  such  an  object  frequently  cracks. 
This  difficulty  can  be  overcome,  however,  by  making  the 
water  employed  slightly  alkaline,  by  the  use  of  a  0-5  per 
cent,  sodium  carbonate  solution,  or  0-2  per  cent,  solution 
of  sodium  hydroxide,  as  the  use  of  these  diminishes  the 
amount   of   water    nece  to   yield   a   thin   fluid   clay 

"  slip."  All  clays  do  not  yield  these  fluid  "  slips  "  with 
alkali,  but  many  highly  plastic  stoneware  clays  possess 
this  property  ami  retain  it  when  mixed  with  non-plastic 
and  fluxing  materials,  such  as  quartz  and  felspar.  The 
procc-.s  is  particularly  applicable  to  bodies  of  complicated 
form,  and  is  also  cheap.  In  forming  objects  in  plaster 
moulds,  parts  of  the  walls  of  which  cannot  be  covered 
with  clay  "  Blip,"  the  mould  i-  inverted  and  the  opening 
closed,  while  the  liquid  is  introduced  through  a  tube  in 
the  exit  and  allowed  to  rise  slowly  in  the  mould,  while 
the  air  escapes  through  a  separate  tube.  E.  Weber  has 
found  that  plastic  clays  mixed  with  burnt  material  retain 
the  property  of  being  cast  and  the  process  is  therefore 
applicable,  for  instance,  to  the  making  of  glass-house 
pots. 

By  long  storage  of  ready  mixed  ceramic  bodies  the 
plasticity  is  improved,  and,  during  this  time,  the  water 
present  in  the  body  acquires  an  alkaline  reaction,  possibly 
due  to  its  action  upon  the  felspar.  Consequently  there 
appears  to  be  a  resemblance  between  this  maturing  process 
and  the  influence  of  small  amounts  of  alkali  upon  certain 
clays.  The  author  considers  that  the  effect  of  alkalis 
upon  clays  is  closely  connected  with  the  question  of  the- 
nature  of' plasticity,  and  that  clays  do  not  differ  essentially 
from  colloidal  substances.  When  a  considerable  amount 
of  water  is  mixed   with  a  highly  plastic  clay,  the  liquid 
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layers  show  do  sign  of  clearing  for  perhaps  two       ni lis, 
and  ion    may    l"-    made    > 

lolutions  of  gold,  the  pai  I  clea  bein 
tn  the  human  oye,  they  do  not 
Colloidal  bodies  are 

irdin     as  thoj    tend  to  •  In?   at  the 

■ 
autho  nd  i  li.it  el  i\  -  ol  very  v  ario 

ns  uegati\  0  i  olloids.      Hi 
constitutes    the    distinction    between    colloid 
par) 

eye.     A  turbid  i  layoy  Quid,  containin 
particles,  follows  the  analogy  ol  negative     illoii      and  is 
pitated  by  acids,  and  maintained  in  a  fluid  condition 

[kalis,     On  this  th y,  therofon  the 

negative  hydroxvl  groups  is  to  push  the  pari 

apart,  bo  that  the  water  can  glide  mora  easily  be 

them,  then  a  Bmaller  amount  of  water  will 

effect  ut  rendei  clay   *'  tluiil  "  than 

would  be  required  if  the  repellent  effect  of  the  bydroxyl 

groups  were  not  present. 

Tin'  fact  that  nil  clays  tin  not  admit  of  beii 
dne  to  tin'  want  of  the  formation  of  colloidal  conditions, 
owing  to  the  presence  of  larger  particles  settling  out 
the  liquid.     The  effect   of  small   quantities  of  alkali  is 
always  greater  on  civ  i  tain  a  largi 

those  fine  particles  that  impress  a  colloid* 
tin-    mixture.     The    fineness    of   the    particles   and    their 
amount  air  shown  by  the  time  required  for  the 
fluid  to  clear,  and  by  the  difficulty  or  ease  with  whi  h  the 
tluiil  can  be  filtered  through  paper.     Those  clays 

mi  turbid  for  a  long  time  and  cannot  be  G 
the  best  papers,  require  the  smaller  amounts  ol  alkali  to 
ble  I'n  in  in  be  cast,  while  clays  that  clear  easily  on 
standing  and  are  easilj  filtered,  and  do  not  stop  the 
pores  01  the  paper,  do  n  it  become  fluid  for  casting  even 
with  considerably  larger  additions  of  alkali.  The  alkali 
is  saiil  to  have  no  effect  upon  the  behaviour  of  the  cl  <y  on 
burning,  being  present  only  in  a  relatively  small  propor- 
tion. 

In  the  rase  of  the  alkali  taken,  the  electrical  effect  of 
the  negatively  charged  hydroxy!  ions  overcomes  the 
attr.  t    of   the   positive   sodium   ions,   and   the 

question  arises  as  to  the  effect  of  other  positive  ions, 
calcium  or  barium.  The  author  found  that  while  25 
of  X  -ii  '  i  rendered  50  grms.  of  a  certain  clay 

quite    "fluid,"    the    similar    quantity    of    N/20    calcium 
hydroxide  or  X  20  barium  hydroxide  left  the  clav 
stiff  ;    and  the  fluid  condition  arose  only  when  the  lime 
water  reached  the  same  amount  as  required  of  distilled 
water.     Partial  replacement  of  the  X  20  sodium  hydroxide 
by  the  equivalent  of  lime  water i  auses  a  diminution  of  the 
fluidity  produced  by  25  e.e.  of  solution  on  50  grms.  of  the 
clay    considered,    when    the    lime   constitutes    more    than 
one-fifth  of  the  .-odium   hydroxide  content.     Nearly  all 
clays,  especially  secondary  clays,  give  up  mon 
calcium  sulphate  to  water,  ami  these  amounts  even 
small  have  a  prejudicial  effect  upon    the   fluidity.      11 
the  study  of  the  aqueous  extract  of  clays  assumes  incre 

Ol  'an.  e.  not  only  as  regards  the  calcium  -alts,  hut  other 
solubl  unts  of  the  clay.     A  solution  of  ordinary 

sodium  phosphate,  to  which  a  trace  of  sodium  hydi 
has  been  add<  -  in  the  same  way  on  a  clay  in 

it  capable  of  being  cast.     It  is  noted  with  r.  . 
salts  that  objects  formed  in  a  plaster  mould 
a  structure  that  they  will  not  take  up  a  glaze  whi 
This  may  be  due  to  the  quit. 

plaster  absorbed  from  the  mould,  which  produce  a  stiffening 
of  those  parts  of   the  object  in  contact  with  the  mould 
and  on  further  drying  and  contraction  of   the  o 
porositv  necessary  for  absorbing  the  glaze  is  lost  at  I 
points.— YV.  C.  H. 


Metallic  (,7.7c:s  on  Enamels  :    Methi 

lo  Produce  .     L.  Franchet.  tend.,  1905, 

141,  1237—1240. 

The  formulae  used  by  the  Arabs  and  their  Italian  suc- 
cessors are  partly  disclosed  in  MSS.  in  the  British  and 
South  Kensington  Museums  ;    two  are  given  below  : — 
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Italian. 


Thesi 

liow- 


i. 

J. 

3. 

4. 

5. 

6. 

Copper  carbonate  . . 

30 

as 

■ 



— 

— 

— 

.. 

— 

Copper  Mili/iide. . . . 



— 

20 

— 

— 

— 

Silver  carbons 



— 

- 

i 

Bismut  i. 



12 

— 

— 

in 

— 

Stannous  oxide  .... 



— 

25 

— 

— 

— 

70 

85 

55 

70 

-1 

Silver  chloride   and    yellow   ochn 
titntod    tnr    silvej  ite   and    red    ochre.     The 

ingredients,  ground  with  a  little  gt 

are  applied  with  a  brush  to  enamels  m  ut  990  C, 

and  are  finnan  d  at   650    C.   in  tin-  reducing  atmosj 
already  di        ;     I       as  .1..  1906,  20).     After  cooling,  the 
ferruginous  deposit   is  rubbed  off.  and  the  colours  thus 

I'll.'  author  has  thus  imitated  tin-  old  Arab  wares,  and 
has  shown  that  sulphur,  f i  e  ned,  is  not  necessary, 

that  cinnabar  has  no  action,  that  ochre  may  be  dispi 
with,  that  any  ot  amy  matter  may  In-  used  inf 

of  vinegar,  and  that   brufrin  [Inc.  cit.)  is  not  a  the 

furnace.     Tin-    intensity    and    tone    of    the    h 
depend  on  "ii  of  the  reduction,  and  the  nature 

of  the  enamel.     Enamels  containing  a  colouring  bat 
copper,  iron,  antimony,  nickel— especially  in  pn 
tin.  give  the  best  results. — J.  T.  D. 

Mangant  s<    Dioxide  :     Determination   of   Trace*  of    Iron 
—    l/i.f    '.  K.    Cormimbceuf. 

XX 1 11..  page  '.'i'. 

French  Patent. 

Tank    Furnaces;     Arrangement   of  Burner   lo 

alio'/-  of  the    Manufacture  of    White  . 

Benilan  and  Cie.      Fr.  Pat.  557,270,  Aug.  -Jii.   1905. 

This   invention   relates  to  a  burner  that  will  always  yield 
an  oxidising  atmosphere  in  tank   furnaces.      In  order  to 
obtain  a  thorough  intermixture  of  the  gas  and  a 
of  pillars  is  arranged  at  the  point  where 

the  burner,  am!  at  the  mouth  of  the  burner, 

where  it  enters  the  tank.  —  \\\  ( '.  11. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  froi,- 

United  States  Pat: 

Wood;  Apparatus  for  For:  —    S.  Willner, 

Memphi  .  Tenn.     I  07,41 

The  log  of  woo!  ted  in  a  frame,  one  end  of  which 

consists  of  a  number  of  grooves  and  ridges,  and  the  other 
end  of  a  -  i  to  the  re 

The  latter  are  sharpened  so  that  they  will  cut. 
and  the  grooves  are  each  connected  with  valve-controlled 
pipes   for   supplying   liquid   under   ]  i    the   said 

grooves. — YV.  P.S. 

Portland  Cement  :  Method  of  Ageing .    W.  0.  Emery, 

Crawfordsville,  Ind.     D.S.  Pat  806,788,  Dec.  12,  1905. 

The  method  described  for  ageing  Portland  Cement  consists 
in  spraying  the  heated  clinker  with  a  dilute  solution  of  a 
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carbonate  or  bicarbonate,  such  as  ammonium  bicarbonate, 
and  afterwards  exposing  it  to  the  action  of  cases  containing 
a  large  percentage  of  carbon  dioxide  for  example,  by  intro- 
ducing sta  k  or  kiln  gases  into  the  which  carries 
the  &  away  from  the  grinding 
apparatus. — W.  ( 

French  Patext. 

Wood :  Process  of  Drying by  Preliminary  T • 

of  Hi     -  -  ciete  Guienard  et   Lestandie.     Fr.  Pat. 

16,  1905. 

Bv  this  pro  id  is  placed  in  a  stove, 

and  subjected  to  the  action  of  live  steam,  with  the  object 
of  dissolving  out  the  gummy  and  resinous  substances,  and 
removing  them  in  the  current  of  steam.  The  wood  is 
afterwards  dried  in  a  drying  chamber  provided  with  a 
powerful  fan,  and  heated  with  steam,  which  may  be  made 
to  pass  on  to  the  stove  above  mentioned. — W.  C.  H. 
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(Continued  from  page  27-1 

Ore  Flotation  ;    Physics  of .     J.   Swinburne  and  G. 

Rudorf.     Proc.    Faradav    Soc,    Dec,    1905    [Advance 
Proof]. 

The  notation  of  ores  (especially  the  Broken  Hill  sulphides), 
by  which  they  are  separated  from  gangue.  is  carried  out 
by  immersing  them  in  dilute  sulphuric  acid  or  a  strong 
solution  of  acid  sodium  sulphate  at  a  temperature  between 

nd  100°  C.  Bubbles  of  gas  attach  themselves  to  the 
sulphide  particles  and  float  them  as  a  coherent  scum  to  the 
surface  whilst  the  quartz  and  other  gangue  remains  at  the 
bottom.  The  gas  is  undoubtedly  not  hydrogen  sulphide, 
but    carbon   dioxide,   and   the  authors   suppose   it   to  be 

rated,  not  from  calcite.  but  from  carbonates  produced 
by  slight  weathering  of  the  ores.  They  assume  that  the 
attachment  of  the  gas-bubbles  to  the  particles  is  the  result 
of  equilibrium  between  two  opposing  forces — the  adhesion 
between  the  particle  and  the  liquid,  which  tends  to  wet  the 
particle  completely,  to  reduce  the  area  of  contact  between 
bubble  and  particle,  and  ultimately  to  detach  the  bubble  ; 
and  the  surface  tension  of  the  liquid,  which  tends  to  include 
bubble  and  particle  in  one  enclosing  surface,  to  make  that 
surface  as  small  as  possible,  and  hence  to  prevent  separa- 
tion of  bubble  from  particle.  While  both  forces  are 
weakened  by  rise  of  temperature,  adhesion  falls  off  at  much 
the  more  rapid  rate,  so  that  a  high  temperature  is  favour- 
able to  notation.  Adhesion  is  relatively  much  stronger 
in  the  case  of  the  gangue  than  of  the"  sulphides.  The 
adhesion  of  liquids  to  solids,  and  hence  the  readiness  or 
otherwise  of  sol  wetted,    is   closely   connected 

with  the  presence  of  an  air-film  surrounding  them. 

—J.  T.  D. 

Metallifei  ion  of  by  Flota- 

tion.    A.   K.   Huntington.     Proc.    Faraday   Soc.,   Dec, 
1905  [Advam  i 

'I  :<'  carbon  dioxide  which  floats  the  sulphides  in  Broken 
Hilltailin.  calcite  nor 

to  carbonates  produced  by  weathering  oi  the  ere.  but  to 
ferrous  air  ions  carbonates  wl  in  the  ore, 

and  are  not  di  Id,   bu1   only  by  hot  dilute- 

acid,  (ire-  which  have  been  exhausted  of  these  can  be 
readily  Boated  by  adi  i  arbonates  in  their  natural 

condition   (siderite  and  rhi  them  and  sub- 

11111'''  ire    to    the    hot    acid    treatment.       The 

flotation  is  no  n.  though,  when 

aerated  in  this  way  the  escaping  gas 
and  the  remaining  liquid  ai  charged,     A  certain 

ratio  betv.  requisite,  for  certain 

blendes  very  free  from  gangue,  which  cannol  be  floated  if 
treated  all  ily  floated  if  previously  mixed  with 

sand,  while  the  flotation  of  other  ores  which  are  easily 
separated  in  this  way  is  injured  by  farther  dilution  with 
gangue.     The  air-film  is  not  concerned  ;    for  ores  which 


have  been  thoroughly  and  completely  wetted  and  denuded 
of  any  air-fUm  can  yet  be  floated  perfectly.  The  author 
considers  that  the  area  of  contact  between  a  gas  bubble  and 
a  solid  depends  on,  and  is  inversely  as  the  degree  of  wetting 
of  the  solid  by  the  liquid  concerned,  the  latter  factor  being 
measured  by  the  angle  between  the  solid  and  the  liquid 
when  the  former  is  partially  immersed.  For  a  variety  of 
sulphides  this  angle,  in  the  case  of  water  or  weak  acid, 
lies  between  47°  and  03°,  while  quartz  and  magnetite  are 
completely  wetted.  The  less  the  wetting  the  greater  force 
is  required  to  detach  the  bubble. — J.  T.  D. 

Siemens-Martin  Furnace;  Treatment  of  Fluid  Pig-iron  in 

the  Basic .    C.  Diehmann.     Stahl  u.  Eisen,1905,  25, 

1337—1346,  and  1429— 1437. 

1.  Oxidising  Action  of  the  Furnace  Gases. — The  ordinary 
Siemens-llartin  process  is  an  oxidising  one.  It 
would  be  reasonable  to  assume  that  the  high  temperature 
needed  for  its  operation  could  only  be  attained  by  com- 
plete combustion  and  an  oxidising  flame,  and  calculations 
from  the  results  of  ordinary  practice  show  this  to  be  the  case. 
The  following  example  shows  the  way  in  which  the  author 
makes  his  calculations  and  gives  data  for  similar  ones  : — 
Charge  of  6560  kilos,  of  pig-iron  and  13.120  kilos,  of  scrap  ; 
tests  taken  when  melted,  and  four  hours  afterwards : — 


Test  at  6  a.m 

Test  at  10  a.m 

Removed   

Oxygen  required,  kilos. 


c. 

Si. 

P. 

1-20 

0-89 

0-04 

0-09 

0-00 

0-01 

1-11 

li-.JP 

0-03 

291 

196-6 

7-6 

Sin. 


0-59 
0-25 
0-34 
19-4 


Iron  was  also  oxidised.  The  oxygen  needed  for  this  can 
be  found  if  the  quantity  and  composition  of  the  slag  are 
known,  and  the  quantity  of  slag  can  be  calculated  from  the 
silica  in  it.  There  went  into  the  slag,  silica  from : — (1.)  The 
metal,  196-8xO-S9=  175-1  kilos,  of  silicon,  or  374  kilos,  of 
silica.  (2.)  The  limestone,  1 1 -48  x  1-65  =  19 kilos.  (3.)  The 
basic  lining  and  the  structure  of  the  furnace — the  former, 
calculated  from  the  dolomite  required  (3-5  per  cent,  of  the 
output  of  steel),  and  assumed  to  be  regular  over  the  time 
of  the  operation,  amounted  to  0-136  kilo,  per  minute,  and 
the  latter,  taken  similarly  from  the  consumption  of  material 
for  furnace  repairs,  to  0-123  kilo,  per  minute  (the  corres- 
ponding figures  for  the  process  with  pig-iron  and  ore  were 
0-2  and  1-0  kilo,  per  minute  respectively).  The  total 
silica  from  all  these  sources  amounted  in  the  four  hours  in 
question  to  455  kilos.  ;  and  the  percentages  of  silica  and 
of  iron  in  the  slag  being  2S  and  9-23,  the  amount  of 
oxygen  combined  with    the    iron    as    ferrous    oxide    was 

9-23     16 
455  X  ;j~    X  -    =43-5   kilos.     The  total  amount  of  oxygen 

provided  by  the  furnace  was  therefore  558-1  kilos.,  or 
2-33  kilos,  per  minute.  Similar  calculation  for  the  37 
minutes  to  the  end  of  the  operation  gave  for  that  period 
1-6  kilos,  per  minute.  The  calculated  amount  of  slag  was 
1995  kilos.,  and  that  actually  weighed  was  1983  kilos. 
Similar  calculations  gave  for  the  melting  of  a  charge  of 
19,756  kilos,  of  pig-iron  and  1638  of  limestone,  an  oxygen 
supply  of  0-65  kilo,  per  minute,  and  for  the  first  105 
minutes  of  the  working  off  of  a  charge  of  19,705  kdos.  of 
fluid  pig-iron  by  exposure  to  the  flame  alone,  an  oxygen 
supply  of  2-43  kilos,  per  minute. 

2.  Oxidation  '<»  //<</<  Ore. — It  is  usually  assumed  that 
in  the  working  of  the  ordinary  furnace,  only  a  small  pro- 
portion of  the  metal  in  the  added  ore  is  reduced  and  found 
in  the  metallic  product,  while  with  the  Talbot  process 
from  60  to  90  per  cent,  of  it  is  thus  recovered.  The  author 
gives  details  of  the  working  of  a  charge  of  1000  kilos,  of 
limestone  and  3276  kilos,  of  Krivoi-Roger  ore,  containing 
66-61  per  cent.,  or  2182  kilos,  of  iron,  on  which  were 
poured  20,300  kilos,  of  fluid  pig-iron.  After  190  minutes 
the  reaction  was  over.and  the  slag  (calculated  as  above)  con- 
tained 318  kilos,  of  iron,  so  that  1864  kilos.,  or  85  per  cent, 
of  that  contained  in  the  ore,  had  gone  into  the  bath. 
Further  additions  of  819  kilos,  and  81  kilos,  of  ore  were 
made,  and  the  operation  was  finished  in  110  minutes  more, 
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Substance, 
1  kilo.  of. 

evolved. 

Product.        SS£    J™ 

needed.    "0*jde       re8ult- 

Silicon 

Manganese 

Phosphorus 
Carbon   .... 

+  3630 

+  6026 

-    B78 
+  102 
— 31S0 

Fe  - 
FeSiO, 
Mn  5 

Miic 
Fe,(PO<    . 
Fi    P,Ot 
CO 

Kilos. 
7-62 
5-72 

0-97 
6-88 
7-74 
4-44 

Calories. 
2191 

297 

2225 
1276 

Calories. 
+  1439 

+  229 

—1202 
—4406 

Inn  kilos  and  245  kilos.  >>!  ferro- 

mangani  Hi      I       no\t   only  contained  294   I 

iron,  bo  thai  the  wholo  of  the  iron  in  the  later  ad 

I,,  the  bath  of  I 

amount    in    the   ore    was    reduced   am  I.     The 

imption   limine   the   firs!    190   minui 
for  the  oxidation  of  tl  Lies 

Iron,  i!  I  3  I  I.  Si  0-79,  I'n  r.'.  \ln  1-57  pi  ■ 

and  li"1  kilos,  to  oxidise  the  iron  in  thi  d,  1254 

kilos.     The    amount    contained    in    the    added    oi 
933  kilos.  ;    so  that  321  kilos.,  or  1-69  kilos    per  minute, 
wore  contributed  by  the  fui  i 
figure  i!  was  1-83  I 

minui'       I  lears,  then,  that  ii"  reduction  of  thi 

oan  be  effected  bj  the  turn  -  themselves,  the  effect 

of  which  i- 1"  oxidise  chiefly  the  iron,  as  the  preponderating 
and    most   accessible   constituent;    and   tins   in   turn   is 
reduced  from  the  slag  by  the  impurities  in  the  pig  iron. 
The  latter  can  only  act,  however,  when  the  bath  is 
pletely  fused;    -:"-l   the  whole  operation  from   bi    ii 
to  end  consists,  in  the  author's  view,  of  oxidation  ol 
impurities  by  iron  oxides  in  the  slag,  whether  these  iron 
oxides  result  from  the  solution  in  the  Blag  of  add 
or  of  oxide  formed  from  the  iron  by  the  action  ol 
fnrna  This  view  is  homo  out  by  figures  given  by 

Harbor,!  in  1886,  in  which  the  iron  oxide  in  the  slag  rose  to 
over  63  per  .cut.  during  the  fusion  of  the  pig-iron,  and, 
after  complete  fusion,  fell  till  the  carbon  was  red  ed  to 
0-07  per  cent.,  when  the  slag  contained  5-45  per  cent,  of 
iron,  then  rose  slowly  to  the  end  of  the  operation  when  tin- 
normal  figure  of  9-88  per  cent,  of  iron  was  reached. 

:;.   R  .     j   Ferric   Oxide    with   tht    ,'  i   of   I 

Pig-iron. — Ledebur     lirst     gave    figures    showing     the 
amounts  of  iron  reduced  from   ferrous  oxide   by    1 
of  each  of  the  impurities  of  pig-iron,  and  the  heat-evolution 
impanying   the  reaction;    but   he  Bhould   have   pro- 
ni  did  from  ferric  oxide  or  magnetic  oxide,  and  he  did   I 
not   take  account  of  the  formation  from  silica  and   phos- 
phoric anhydride  of  silicates  and  phosphates  resj 
The  author  Lis  recalculated  these  figures,  and  also  the 
amount  of  he  it  needed  to  heat  up  the  ferric  oxide  reqi 
in  each  case,  on  the  assumptions  that   the  fluid  pig-iron 
1250s  ('..  ami  the  0    C,  and  that  the  specific 

heat  latent    heat  of  fusion  of  tho     ore  are  0-19  and 

on  respectively.     The  results  are  as  follows: — 


-...,,  |,i,|l,  )  ..I  ten  tons  cacli  of  fluid  pig-iron  were  pourod  in 

slows  :  — 


Mn. 

P. 

C. 

4ll.  SBlli    !••                                        'On- 

l-ni 
0-04 

11-21 

2-86 

n-ll 

0-27 

0-08 

0-27 

4-06 

'■i  ,  sample  hi, I'll   

4-06 

Tli-  ■-.  of  course,  only  rough  approximate 

but  they  show  that  tin-  reai  .hcon  and  m   n 

are    strongly    exothermic,    and    that    of   carbon 
endothermic,    while   that   of   phosphorus,   exothermii    in 
itself,  yet  .  erature  of  the  bath,  if  . 

eat(  il  up.      In  an  cxi-  I 
which   16,400  kilos,   o:   pig-iri  n   were  melted   with   2 
kilos,    of  limestone,   and   2032   kilos,   of   ore   were   then 
suddenly   added,  the  reaction   was   very    rapid;   aft< 
minutes  tho  bath  foamed  and  the  slag  rose  to  the  I-  \ 
the  doors,  ami  in  ten  minutes  more  the  ore  had  compli 
disai  samples    showed    that    the    eai 

silicon,    mi  ■    and    phosphorus   had    been    reduced 

from  3-66,   1-33.  2-71,  and  0-12  to  3-14.  0-02,  0-3 
0-01   per  ..:.-..     The  reaction  had, 
the  temperature  of  the  bath,  for  the  furnai  them- 

■  rapidly  have  melted  and  comp. 
the  reaction  of  such  a  large  quantity  of  ore.     Experii 
with   fluid   pig-iron   showed   that   the   removal   of  silicon 
man  am  i    phosphorus    is    extremely    rapid — 4590 

kilos,   of  ore   were   spread  on   the  furnace   bottom,   then 


It  appears,  then,  that  the  exi 

first,   and   that    tl  iiat 

found   in   o  din   ry  ■   the   reaction 

ocours  practically  as  rapidly   a-  mixl  nng 

solutions  can  be  '-:li  i  ted.     II. p.  tin-  mixtun  rly 

so  perfect  as  that  between  two  liquid  ting  -ub- 

■    being  to  Btaxt    with  solid,  but  the  retardation  due 

,  nperature. 

I    Bxpi  rimi  nta  with  aid  of  1  I  ;om 

the  above   it    would   seem   that   the   removal   of  silicon, 

anese,   and  !   without 

aid  of  the  furnace,  ami  expei uts  Bhowed  that  when 

ore  was  placid  in  the  transport   la. 11.-  used  to  earn    the 
iron  from  the  bis  Martin  turn 

and  fluid  pig-iron  poured  upon  it,  a  small  amount  of  slag 
soon  formed,  and  then  reaction  set  in  ami  became  con- 
tinuously  more  rapid,   being  controllable   by   slackening 
or  quickening  the  iron-  supply.      In  one  such  experim 
:1„-   silicon,   manganese,    phosphorus   ami    carbon    wei 

1-50,  us-.  11-40.  3-93  to  0-42,  0-33,  0-36, 
3-74  per  cent.  ;  and  of  the  iron  of  the  ore.  37-2  per  cent. 
went  into  the  metal.  60  per  cent,  went 

and   2-8    pei    cent,    i  ferric   oxide. 

i  all  i  lation  ol  al  result  showed  that  (if  the  estimates 

for  specific  heat--  of  iron  and  slag  be  correct)  the  tem- 
perature rose  during  the  operation  bj  125  C.  This 
ed  Out  in  an  acid-lined  ladle  yet  a 
notable  oxidation  and  removal  of  phosphorus  occurred. 
A    similar  experiment    in   a    basic-lined   Siemens-Martin 

-.wed  a  reduction  of  phos- 
phorus from  0-36  in  tin-  original  metal  to  0-1  i  immediately 
the  charge,  and  to  0-09  after  ten  minutes 

more. 

:>.  The  Function  of  //"'•    Furnace.— This  would  ap|>ear, 
then,  to  be  to  furnish  the  high-temperature  heat  needed  for 

ition   of   the   carbon.      But    it    is   probably   not 
able  to  remove  th<  other  impurities  separate! 
the  fui  01    not   only  does  their  removal  impose  no 

burden  on  the  furnace. 'but   the   heat   evolution   thereby 
ami  renders  more  rapid  tin-  removal  of 
the  carbon.     -Moreover,  silica  is  needed  to  bring  the  I 
oxide  into  solution,  and  hence  an  iron  with    1—1-25  per 
cent,    of   silicon   is    most    Buitable    in   the   furnace.     The 

to  substitute  th.-  ferrous 
oxide  in  the  slai',  and  render  it  available  for  the  oxidation 
of  the  carbon,  ami  tie  rate  a'  which  a  lime-ferrous  oxide- 
silica  slag  will  dissolve  fi  and  that  at  which 
on  will  reduce  the  dissolved  oxide  balance  one  another 
m  the  furnace,  so  that  while  the  carbon  is  Icing  steadily 
removed  the  iron-content  o                  remains  constant. 

fi.  Influence  of  the  Impurit 
Process.— the    highest    temperature    in    the    I 
estimated  bj   different  authorities  at  from  171- 
i  ..  that  of  'the  finished  steel  at  discharge  tie.      I  ■ 
1586*   I.     Assuming  1200    C.  a-  tl  ire  of  the 

in,  and  the  specific  heat-  of  iron  and 
of  sl>_        0-21  i  at  figure,  we  find  that  to 

raise  the  temperature" of  iron  l1"" 

entering   ]  that   of  the  fin 

r  kilo,  of  iron  and   loO  per  kilo,  of  slag. 
.one  for  the  slag  req  ir  beating 

to  121  sociation,  and  fu 

1  kilo,  of  silica  in  the  slag  requil  ;'ios- 

,,fli,  , nilar  Iini-  bove, 

but  taking  account  in  thi  !'  constituent  of  the 

heat   required   for   the  equivalent   amount  of  limestone, 
show  as  follows  the  effects  in  the  furnace :— 
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Requires. 

\i  Us. 

Substance, 

l  HI  ., 

Fl'iTK' 

Lime- 

Result 

Slag. 

Metal.* 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

M'l 

10-711 

1-56 

—4964 

iiorus 

4-30 

6-70 

accounted 

2-01 

—5932 

Manjanese  . 

n-97 

— 

lor  under  Si 

—0-32 

+    228 

Carbon   .... 

4-U4 

0-78 

1-35 

1-31 

—  S751 

Silica  in  ore 

— 

3-46 

5-00 

—4500 

•  Difference   between  amount   of  reduced  iron  added  to  metal 
and  amount  of  constituent  removed. 

Frr.ro.  these  figures  the  results  of  using  any  given  pig- 
iron  in  the  furnace  can  he  calculated.  Thus.  100  kilos, 
■of  metal  containing  1-03,  0-14.  1-vJ.  ami  4-21  per  cent,  of 
silicon,  phosphorus,  manganese  and  carbon  respectively, 
require  '23-30  kilos,  of  ferric  oxide,  or  23-56  kilos,  of  ore 
containing  9S-9  per  cent,  of  ferric  oxide  and  1  per  cent,  of 
silica.  The  slag  formed  will  weigh  18-23  kilos.,  and  the 
addition  to  the  metal  will  be  6-82. kilos.,  while  the  heat 
required  will  be  "22.378  calories  (not  including  that  for 
raising  the  temperature  of  the  metal).  This  works  out 
to  209  cal.  per  kilo,  of  finished  steel,  or.  adding  the  heat 
needed  to  raise  6-82  kilos,  of  iron  from  0°  and  LOO  kilos, 
from  1200°  C.  to  the  final  temperature,  325  cal.  per  kilo, 
-of  steel. 

7.  Examples  from  Practice. — The  difficulty  in  practice 
with  the  fluid  pig-iron  process  is  in  ascertaining  the  com- 
position of  the  iron.  There  is  no  time  for  analysis,  and 
the  only  plan  is  to  keep  the  ore  well  under  the  necessary 
quantity  at  first,  and  add  more  as  required.  Using  the 
metal  and  ore  mentioned  immediately  above.  2330  kilos, 
of  limestone  and  5720  of  ore  were  used,  330  kilos,  and  180 
kilos,  of  ore  being  added  later.  The  metal  used  was 
26,200  kilos,  of  the  fluid  pig-iron  and  200  kilos,  of  80  per 
cent,  ferromanganese.  The  steel  contained  0-00, 0-02. 0-71, 
0-09  per  cent,  of  silicon,  phosphorus,  manganese  and  carbon 
respectively.  The  ore  used  was  23-60  per  cent,  of  the 
metal  charged,  while  23-56  per  cent,  was  calculated. 
The  slag  (calculated  as  before  from  the  silica  charged) 

jhed  18-33  per  cent,  of  the  metal,  against  18-23  in  the 
former  calculation.  The  iron  reduced  and  recovered  was 
88-7  per  cent,  of  that  in  the  ore.  or  3830  kilos.  ;  and  1900 
kilos,  of  impurities  were  removed  from  the  pig-iron,  so 
that  the  metal  gained  1930  kilos.,  or  7-3  per  cent.,  against 
<'.-s2  per  cent,  calculated.  The  calculated  results,  there- 
fore, are  well  borne  out  by  practice. 

8.  //■  It  comparison  of  Scrap  and  Ore  processes. — The 
charge  just  referred  to  and  the  scrap  charge  described 
earlv  in  the  paper  were  compared  as  to  the  quantities  of 
heat  actually  in  the  products,  those  yielded  by  the  re- 
actions in  the  process,  and  hence  by  difference  those 
supplied  by  the  furnace.  In  the  scrap  process,  19,284 
kilos,  of  steel  were  produced  with  a  heat-supply  from 
the  furnace  of  318  cals.  per  kilo.  ;  in  the  ore  process, 
28,330  kilos.,  with  a  heat  supply  •<(  326  cals.  per  kilo. — 
almost  identical  with  the  other.  But  the  actual  yield  of 
the  furnace  was  much  higher  in  the  second  case,  for,  the 
pig'  >  start  with,  the  time  was  relatively 
shorter.  The  scrap  p  o  ed  -77  minutes,  or  yielded 
7'i  kilos,  per  minute;  the  other  lasted  300  minutes,  or 
yielded  94  kilos,  per  minute.  Even  though  it  be  assumed 
that  the  heat-content  of  the  fluid  pig-iron  to  start  with 
was  285  cal.  instead  of  250  as  a-  I  lie  calculations, 
the  utilisation  of  the.  furnace  heat  would  still  appear  to 
be  better  in  that  process  than  in  the  scrap  process  in  the 
proportion  of  27-7  to  22-2;    and  the  author  believes  the 

ons  to  be  (1)  that  the  furnaces  are  less  cooled  in  the 
ore  process,  and  the  perfect  combustion  of  the  gases  less 
interrupted ;  (2)  that  throughout  the  ore  process  the 
bath  is  in  constant  agitation,  ensuring  a  more  thorough 
absorption  of  heat;  (3)  that  this  heal  does  not  simply 
produce  rise  of  temperature,  but  is  absorbed  in  quickening 
the  carbon  removal,  and  the  temperature  gradually 
rises  as  the  carbon  disappears  ;  there  is  no  fear  of  over- 
:  as  long  as  both  carbon  and  ore  exist. 
The  same  Siemens-Martin  furnace,  which  gave  a  monthly 


production  of  1600  tons  with  the  scrap  process,  is  now 
giving  3000  tons  with  the  fluid  pig-iron  and  ore  process, 
and  the  yield  is  still  improving.  The  author  considers, 
therefore,  that  the  ordinary  basic  Siemens-Martin  furnace 
is  ca|iable  of  giving  quite  as  good  results  as  are  claimed 
for  the  Talbot  or  the  Bertrand  Thiel  process. — J.  T.  D. 

Blast-Furnace;     Oasts    of ,    during    occurrence    of 

Scaffolds  in  the  Furnace  Throat.     E.   Kraynik.     Stahl 
u.  Eisen,  1905,  25.  1437—1439. 

The  author  finds  that  scaffolds  are  indicated  in  gas- 
samples  taken  at  the  furnace-throat,  by  (1)  an  increase 
in  oxygen  ;  (2)  great  variations  in  carbon  monoxide  and 
dioxide ;  (3)  the  appearance  of  heavy  hydrocarbons. 
The  high  oxygen-content  probably  arises  from  portions 
of  the  blast  finding  their  way  through  the  sintered 
mass  without  action.  The  variations  in  the  oxides  of 
carbon  arise  from  irregularities  in  the  reduction  process  ; 
and  the  carbon  monoxide  is  probably  produced  by  the 
reaction  of  tin-  dioxide  on  the  carbon-dust  formed  at  such 
times.  The  same  carbon-dust,  together  with  hydrogen 
from  the  moisture  in  the  blast,  the  ore,  aud  the  coke, 
may  produce  the  hydrocarbons.  Regular  analysis  of 
the  furnace-gases  will  at  once  indicate  irregularities  in 
the  working  of  the  furnace,  and  probably  allow  of  fore- 
casting the  possible  occurrence  of  explosions.  — J.  T.  D. 

Platinum  ;    Sublimation  of below  its  Melting  Point. 

.\.  Guntz  and   H.  Bassett,  Jun.     Bull.  Soc.  Chim.,  1905, 
33.  1306—1308. 

A  grey  crystalline  deposit,  which  had  formed  on  the 
carbon  in  an  electric  furnace  which  was  heated  by 
platinum  wire,  was  .found  to  consist  of  pure  platinum  : 
since  the  temperature  of  the  furnace  varied  between  1000° 
and  1300°  C,  sublimation  had  occurred.  The  rate  of  loss 
for  a  0-3  mm.  diameter  platinum  wire  was  about  one- 
tenthousandth  of  its  weight  per  hour.  — T.  F.  B. 

Platinum     War::  :     Repairing .     E.    J.    Sweetland. 

Eng.  and  Mining  J.,  1905,  80,  1163. 
For  repairing  platinum  ware  by  welding,  the  author  uses 
a  block  or  anvil  prepared  by  mixing  plaster  of  Paris  and 
powdered  pumice  stone  into  a  stiff  paste  witli  water  and 
moulding  it  into  the  desired  form.  The  article  to  be 
repaired  is  placed  over  the  block  and  the  cleaned  surfaces 
of  the  pieces  of  metal  to  be  welded  are  heated  to  incan- 
descence and  gently  hammered  together. — A.  S. 

Aluminium  and  Us  Alloys  :  Analysis  of .  C.  Formenti. 

XXIII.,  page  92. 

Mineral  Industry  of  New  Zealand.     Bd.  of  Trade  J.,  Jan.  4, 
1906. 

The  following  particulars  regarding  gold  and  other 
minerals  in  New  Zealand  are  taken  from  the  recently- 
issued  report  of  the  Department  of  Mines  for  1904  :— 

The  return  of  gold  exported  for  1904  shows  a  falling-off 
in  value  (as  compared  with  that  of  the  previous  year)  of 
£50,330,  the  figures  being  £1,987.501  for  1904,  as  against 
£2,037,831  for"l903. 

Scheelite  is  being  worked  in  the  vicinity  of  Macrae's  and 
Mount  Highlay  in  Otago.  As  the  demand  for  scheelite 
containing  not  less  than  60  per  cent,  of  tungstic  acid  is 
steadily  increasing,  and  much  greater  quantities  than 
have  hitherto  been  available  are  now  being  inquired  for, 
the  matter  is  receiving  greater  attention  in  the  district, 
and  it  appears  more  than  probable  that  the  export  of 
this  mineral  will  show  a  decided  increase  within  the  next 
few  years. 

Small  quantities  of  platinum  are  obtained  at  the  Round 
Hill  Gold  Mining  Company's  works  at  Round  Hill,  South 
Land.  A  little  is  also  reported  as  being  present  in  the 
wash  at  the  Takaka  Hydraulic  Claim,  but  up  to  the  present 
no  attempt  has  been  made  to  save  it  commercially. 

Hematite  pain!  is  made  from  the  iron  ores  of  Parapara. 
and  also  at  Thames.  The  crude  mineral  is  also  supplied 
from  a  deposit  at  one  of  the  South  Land  lignite  mines  for 
use  as  a  pigment  for  colouring  paper  at  the  Mataura  Paper 
Mills. 

The  rnck-pliosphate  deposits  near  Milton,  Otago,  are 
being  worked,  and  the  stone,  after  calcination,  is  treated 
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nt  the  Burnside  Chemical  Works  and  put  on  the ri 

■  fertiliser. 

Coppei       I  In    Mineral    Bell   Copper  Mining  Co.,    Ltd., 
i  ■MiM;.  need  operations  uj  on   thi     i  tion 

of  linn   property  in  Jan  .  1904.     So  tai  as  can  be  | 
ni  present  they  should  have  no  trouble  in  ms  i 
fair  grade  of  output,  as  assays  i  in  I  to 

ipper,  and  the  ore  bodies  are  from  2  n.  to  10  n.  wide, 
lits  of  copper  ore  are  known  to  exist  at 
places  in  Imili  Islands,   but   their  extent   and   valui 
generally   Bpeaking,   as  yet   unproved.     A   syndicate 
been  formed  for  the  purpo  loiting  the  deposits  at 

Moke  Creek,  near  Queenstown,  Otago, 

U  urn.-    A  borehole  has  been  put  down  at  H 
New  Plymouth    Breakwater,  to  a  depth  of  2100  ft. 
Before  reaching  this  depth  a  blower  of  as  and 

water  was  met  with,  and  later  on  the  Btrata  drilli  d  thri 
gave  evidenoe  oi  the  ground  carrying  crude  petroleum  to 
some  extent  [T.E 

Mineral  I  Brazil.     Bd.  of  Trade  J.,  Jan.  11, 

I!  01 

Thk  following  t.iKli  showing  t lie  exports  of  minerals  from 
Brazil   during   the    years    [902-    I    is    taken    fron 
••  Brazilian  Review  "   ol  Dec.  5  last  : 


1902. 

1903. 

1904 

Manganese    . 
Mica  and  talc 

i  ore  . . . 

.Tons 

1,205 

157,205 

11 

284 

3,989,982 

65,708 

41,227 

35 
81 

3.299 

101,926 

7 

316 

4,322,04 

51,487 

23 

74 

14 

610 

8,871 

29.001 

26,587 

Diamonds    . . 
Carbonates 
Other    precioi 

.Value  £ 

3 

.Grammes 

.  Tons 

ri.ilimim     . .  . 
Bock  crystal  . 

"  37 
54 

Mineral  Production  of 

Tasmania. 
1906. 

Bd.  of  Trad 

[T.R.] 
s  J.,  Jan    1, 

The  following  table,  compiled  by  the  Government 
geologist,  shows,  as  far  as  can  be  ascertained,  the  quan- 
tities and  values  of  metals  and  minerals  produced  in 
Tasmania  in  the  quarters  ending  March  31  and  June  3U, 
1905  :  — 


must  be   sent.      I  is  2  dols.    per  nan., 

160  grins.,  or  6  dols.  for  three  samples  of  the 

L'J  I 

\l  Production  of  Italy .     Eng.  and  Mining  J.,  I 
1905. 

Ra38EQN/»  Mi-,  iimui  publishes  the  following 

i  and  metal  pri  dm  tion  of  Italy  for  1903  and  1904. 
quantities    are    in    metric    ' 
speoified  : — 


1903. 


Ores  of : 

Intimi'iiv     6.712 

Silver    143 

50 

Iron 874,790  109  160 

Manganese   

ry    

(iold    

i 

i  oppei    iii  - 

Sulphur    3.690.:.:!2       3,5 

ZtoO 157.521  148,365 

Metala 

rik'  and  cast  iron    90,744 

Wrought  iron   177.392          J- 

Rolled  stei  1  164,134          11 

Tinned  plates    11,275             16.645 

Antimony 905 

Silver,  kilos 24                     24,943 

Mercury    812 

Gold,  kilos 63                  10 

Lead 22,126            23. 475 

Copper  and  its  alloys  11,217 

Tin    15                    15 

Zinc 126                  189 

Non-metallic : 

Boric  acid    

Coal,  lignite,  &e 316,887          862,151 

Graphite 7,920             9,765 

i  rude  petroleum    3,543 

Pyrites 101,455           I 

Upbaltic  rock   -ours         in, 390 

Asphaltum,  mastic  and  bitumen 35,757           30,817 

Coal  briquettes  724,993 

Crude  sulphur 553.751 

Refined  sulphur   139.464          163,695 

Ground  sulphur    139.376           189,266 

Pulverized  talc  6.300 

The  total  value  of  the  1904  output  was  'J94.47J.153  lire 
(£1,778,886),  an  increase  of  20,799,959  lire  over  thai 
previous  year.  [T.R] 


March  Quarter,  1905. 


•  Including  gold  contained  in  blister  copper  and  silver  lead  bullion. 

*  Value  of  gold  contents  deducted. 


June  Quarter,  1905. 


Quantity. 

Value. 

Quantity. 

Value. 

Uzs. 

16,170 

17,701 

1,907 

215 

928 

1,600 

13,283 

9 

15 

£ 

54,896 

152,771 

11,903 

82,662 

700 

11,291 

747 

2110 

17,696 

14.;>40 

1,981 

319 

741 

1.700 

12,372 

7 

£ 

T.  ins 

53,034 



157,732 

13.865 

61.862 

700 

Coal    

10.516 

tgo 

— 

— 

383,864 

" 

373.379 

[T.R,] 

Iron  Drillings  ;  Standardised  Cast .     Amer.  Foundry- 
men's  Assoc,  Dec.  26,   1905. 

The  Standardising  Bureau  of  the  American  Foundrvmen's 
Association  has  been  taken  over  by  the  Government,  and 
the  standardised  drillings  of  cast  iron  are  now  to  be 
obtained  from  the  Bureau  of  Standards  of  the  Department 
of  Commerce  and  Labour,  Washington,  where  all  orders 


English  Patents. 
Iron  Oxide  ;    Preparing  for  Treatment  in  Furnaces 

U.    Wedge.   Ardmore,    Pa.,    U.S.A.     Eng.    Pats.    16,232 

and  16,233.  Aug.  9.  1905. 
See  U.S.  Pats.  804,692  and  804,693  of  1905  ;  this  J.,  1905, 
1310.— T.  F.  B. 
Iron  Oxide  ;    Preparing  for  Treatment  in  Furnaces. 

V.   Wedge.    Ardmore,    Pa.,    U.S.A.     Eng.   Pat.    16,234, 

Aug.  9.   1905. 
See  U.S.  Pat.  800,698  of  1905  ;  this  J.,  1905,  1113.— T.F.B. 


:s 


\I.— ELECTRO-CHEMISTRY  &    ELECTRO-METALLURGY. 


[Jan.  31,  1906. 


Aluminium  Compounds  [Hydroxide]  for  use  in  the  Pro- 
duction of  Aluminium  or  Aluminium  AUoys  ;  Processes 

I    Extraction  of .     A.   E.  do  Souza,  Rio  do 

Janeiro,  Brazil.     Eng.  Pat  2337,  Feb.  6,  1905. 

See  Fr.  Pat.  353.277  of  1906  ;  this  J.,  1005,  1022.— T.  F.  B. 

Furnaces  ;     Impts.  We    — — .     E.    Hausmaiin, 

Cologne-on-Rhine,  Germany.     Eng.  Pat.  16,0S7,  Aug.  5, 

10 

In  crucible  furnaces  the  air  is  usually  preheated  by  con- 

ing  it   through   passages  formed   in  the   walls  of  the 

furnace-shaft,  before  passing  it  under  the  fire-grate.     The 

patentee     proposes    to   introduce    the    air    through    the 

-ages  in  the  furnace-shaft  from  both  the  upper  and  lower 

ends.     The  air  thus  passes  from  the  cooler  parts  of  the 

furnace-shaft  to  the  zone  of  the  greatest  heat,  which  is  a 

short  distance  above  the  fire-grate.     At  this  point  the  flow 

of  air  is  retarded  by  means  of  partitions  or  baffles,  and 

the  greatest  possible  utilisation  of  heat  is  obtained.     The 

heated  air  is  conveyed  under  the  fire-grate  in  the  usual 

manner. — A.  S. 

United  States  Patents. 

Ores  ;  Process  of  Reducing .     H.  F.  Brown,  Chicago, 

ill.     U.S.  Pat.  Re-issue,  12,424,  Doc.  12,  1905. 

The  invention  relates  to  a  continuous  process  of  reducing 
ores,  which  consists  in  passing  the  finely  crushed  material 
first  through  a  non-whirbng  oxidising  atmosphere,  and 
then  subjecting  the  highly-heated  ore  to  the  action  of  a 
whirling,  "  reducing  fusing-flame  "  moving  in  the  same 
direction  as  the  travel  of  the  falling  body  of  ore. — A.  S. 

[Iron]  Ores  ;    Process  of  Treating  .     H.  F.  Brown, 

Oakland,   Cal.     U.S.   Pat.   806,774,    Dec.    12,    1905. 

The  process  consists  in  reducing  finely-divided  iron  ores 

while  in  "  atmospheric  suspension,  and  during  such  sus- 

i  ion  causing  the  reduced  particles  to  agglomerate  into 

.er,  the  bonding  of  the  ore  being  caused  by  the  resultant 

spongy  condition  thereof." — A.  S. 

Ores  ;   Process  of  Concentrating  .     A.  Schwarz,  New 

York,  Assignor  to  Schwarz  Ore  Treating  Co.,  Phcenix, 
Ariz.     U.S.  Pat.  807,501,  Dec.  19,  1905. 

Aa  ore  containing  a  non-sulphide  mineral  is  treated  with 
an  aqueous  solution  of  an  alkali  sulphide  in  order  to 
convert  the  mineral  into  a  sulphide.  The  mass  is  then 
treated  with  a  melted  hydrocarbon,  e.g.,  paraffin,  which 
is  solid  at  ordinary  temperatures,  preferably  mixed  with 
i  finally  the  hydrocarbon,  together  "  with  the 
entra  dlic  constituents  of  the  ore  "  is  separated 

from  the  tailings. — A.  S. 

Ores;  Process  of  Concentrating  — — .  A.  Schwarz, New 
York/Assignor  to  The  Schwarz  Ore  Treating  Co.,  Phoenix, 
Ariz.  U.S.  Pat.  mit, 502,  Dec.  19, 

The  pulverised  ore  is  mixed  with  an  agent  to  which  the 
m  lallic  constituents  will  adhere,  e.g.,  with  a  melted 
mixture  of  a  resinous  hydrocarbon  (resin),  and  a  non- 
o  arbon  or  fatty  matter  (paraffin).  The 
mass  is  then  treated  with  water  to  solidify  the  mixture  of 
hydrocarbons,  and  the  hit  ter,  together  "  with  the  entrapped 
values  "  is  separated  from  the  tailings. — A.  S. 

Ores;  Process  of  Concentrating  — — .  A.  Schwarz,  New 
York.    Assignor  Schwarz    Ore   Treating   Co., 

Phoenix,  Ariz.     U.S.  Pal.  807,503,  Dec.  19,  1905. 

.  erised  ore  is  treated  with  a  mixture,  solid  at 
ordinary  temperatures,  of  a  liquid  hydrocarbon  and  a 
solid  hydrocarbon  (pa ratlin),  the  mass  is  treated  with  cold 
water  to  separate  the  hyrdocarbon  mixture,  together 
"  with  the  ontrapped  values,"  from  the  tailings,  and  the 
"values"  are  finally  recovered  from  the  hydrocarbon 
According  to  one  claim  the  mixture  of  ore 
and  hydrocarbons  is  subjected  to  the  action  of  a  gaseous 
fluid  before  the  treatment  with  water. — A.S. 

/    Process  of  Concentrating .     A.  Schwarz,  New 

York,  Assignor  to  The  Schwarz  Oro  Treating  Co.,  Phcenix 
Ariz.     U.S.  Pat.  807,504,  Dec.  19,  1905. 

A  solid  hydrocarbon  or  a  mixture  of  a  resinous  hydro- 


carbon (resin)  and  a  noii-resinous  hydrocarbon  (paraffin) 
is  melted  with  the  dry,  pulverised  ore,  and  the  mass  is 
treated  with  hot  water  in  order  to  separate  the  hydro- 
carbon or  mixture  of  hydrocarbons,  together  "with  the 
entrapped  value  ,"  from  the  tailings.  The  "values" 
are  subsequently  recovered  from  the  hydrocarbons. — A.S. 

Ores;   Process  of  Concentrating .     A.  Schwarz.  New 

York.  Assignor  to  Schwarz  Ore  Treating  Co.,  Phcenix, 
Ariz.     U.S.  Pat.  807,505,  Dec.  19,  1905. 

The  ore  is  mixed  with  an  adhesive  agent  consisting  of 
a  resinous  hydrocarbon  (resin),  a  non-resinous  hydrocarbon 
(paraffin)  and  sulphur,  the  mass  is  treated  with  hot  water, 
the  adhesive  agent,  together  "with  entrapped  values 
is  separated  from  the  tailings,  and  the  "values"  are 
recovered  from  the  adhesive  agent. — A.  S. 

Ores  ;    Process  of  Concentrating .     A.  Schwarz,  New 

York,  Assignor  to  Schwarz  Ore  Treating  Co.,  Phcenix, 
Ariz.     U.S.  Pat.  807,506,  Dec.  19,  1905. 

A  solid  resinous  hydrocarbon  (resin)  is  melted  and  mixed 
with  the  pulverised  ore,  the  mass  is  treated  with  hot  water, 
to  separate  the  resin,  together  "  with  the  entrapped  values  " 
from  the  tailings,  and  the  "values"  are  recovered  from 
the  resin. — A.  S. 

Blast    Furnace.     E.     I'.     Mathewson,    Anaconda,    Mont. 
U.S.  Pat.  807,951,  Dec.  19,  1905. 

The  furnace  consists  of  a  long  narrow  shaft,  the  bottom 
of  which  is  provided  with  transverse  ridges.  Between 
the  ridges  and  at  a  lower  level  than  them,  are  disposed 
crucibles,  the  crests  of  the  ridges  and  the  edges  of  the 
crucibles  being  connected  by  inclined  surfaces.  The  shaft 
is  provided  with  charging-doors,  tuyeres,  and  gas-outlets, 
the  tuyeres  over  the  crucibles  being  at  a  lower  level  than 
those  between  the  crucibles.  The  crucibles  have  spouts, 
and  tap-holes  directly  opposite  the  spouts. — A.  S. 

Silver  Alloy.     A.  E.  Hobson,  Meriden,  Conn.     U.S.  Pat. 
808,453,  Dec.  26,  1905. 

See  Eng.  Pat.  13,613  of  1905  ;  this  J.,  1905,  1070.—  T.F.B. 

French  Patents. 

Iron    and    Steel  :     Modified    Method    of    Working    Homo- 
geneous  in  the  Basic  Hearth  Furnace.   Soe.  Eisen  und 

Stahl.  Hoesch  Akt.-Ges.  in  Dortmund.     Fr.  Pat.  357,348, 
Aug.  30,   1905. 

The  operations  are  carried  out  in  a  single  furnace  but  at 
two  distinct  periods.  The  charge  of  ore,  scrap,  and 
fragments  of  castings  is  first  melted  and  partially  refined 
at  a  comparatively  low  temperature;  it  is  then  removed 
from  the  furnace  and  worked  so  as  to  separate  the  adhering 
slag  and  dross,  and  finally  replaced  in  the  same  furnace, 
together  with  refining  fluxes  and  finished  at  a  high 
temperature. — J.  H.  C. 

Barium  Carbide  and  Metallic  Manganese  ;    Reduction  of 

Barium  Manganite  in  order  to  obtain .     C.  M.  J. 

Limb.     First    Addition,    dated   Aug.    22,    1905,   to   Fr. 
Pat.  304,72H.  Oct.  20,  1900.     VII.,  page  72. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  Page  30.) 
(A.)— ELECTRO-CHEMISTRY. 

Copper     Sulphate;      Electrolytic    Preparation     of    . 

( i.  Kroupa.     ( (ester.  /.  Berg.  u.  Hiittenw.,  1905,  53,  611, 
627  ;  Chem.-Zeit.,  1905,  29,  Rep.  413. 

Copper  carbonate  is  produced  by  electrolysing  a  solution 
of  sodium  sulphate  through  which  carbon  dioxide  is  led 
between  copper  electrodes.  At  the  anode  copper  is  dis- 
solved, whilst  at  the  cathode  sodinm  carbonate  is  formed 
which  acts  on  the  copper  sulphate  and  regenerates  sodium 
sulphate.  To  prevent  the  hydrogen  formed  at  the  eathodo 
from  reducing  the  copper  carbonate,    the  cathode  is  sur- 
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rounded   by  ■  cotton  fabric.    Tlio  electrolyte 

always  kepi  acid  with 
il  herwise  the 
yellow  lubstanoe  whioh  inoreasea  the  n  aistance.      1 
of  i  ted,  the  vcii 

to  -  \ults.  As  anode  melted  scrap  copper  01 
.  opper  la  uaed,  the  '■.us  being  made  of  tarred  or  p 
wood.     The  carbon 

.  at  26    B.     A  ug  to  the  author,  the  a 

nf  ili.  10  kilo.-.,  of  copper  sulphate  produi 

irk       A.  O.  L. 

Erb  '. 

Nitrogen;  Utilisation  of  Atmospheric .     0.  -V.  Wit. 

'.  1906,  27,  ail.   1.     Paragraph  beginning  1.   12, 
and  ending  I.  9  (rom  bottom   include  in  the  pi 
parenthesis,  but  word  aa  (allows:    "In  accordance  with  a 

gestion  by  R.  Messel  to  use  basic  calcium  nitr.it.. 
normal  calcium  nitrate  is," 

Plumbism  due  to  Electrolysis.     B.   Latham. 
Will/: 

English  Patent. 

■oil  .'    [Electrical]  Process  for  Eliminating  the  Odour 

of .     A.  de  Hemptinne.     Kng.  Pat   12,525,  Juno 

16,  1906.     XII.,  page  80. 

United  States  Patj 

Liquid)  :  [Electrical]  Apparatus  for  Sterilising,  Purifying, 

and  Ageing  .     R.   C.   Turner.    Assignor   to   (  .    I 

Turner.     O.S.    Pat    Re-issue,    12,421,    Dec.    12, 
XVIII.l..  pagi 

Ozone;    Apparatus  for    Producing   .     W.    P.    Rice, 

.  ior  to  The  National  Ozone  Co.,  both  of  Chicago, 
111.     U.S.  Pat.  607,964,  Dec.  19,  1905. 

Air  is  forced  under  pressure  through  a  closed  box  formed 
by  two  thin  parallel  Bat  metal  plates,  acting  as  the  • 
trades,  and  joined  at  their  margins  by  insulating  strip- 
forming  air-tight  joints.     The  plates  are  separated  by  a 
narrow  air-gap,  and  a  Sal  dielectric  is  interposed  be1 
them  and  extends  beyond  the  parallel  parts  of  the  \  1 
The  outer  surfaces  of  the  electrodes  are  exposed  freely 
to  the  atmosphere. — B.  X. 

Frexch  Patents. 

Carbon  Filaments  for  Incandescence  Lamps  ;    Manufaclur- 

of   .     Cie.    Franc,    pour    PExploit    dee    Precedes 

Thomson-Houston.     Fr.   Pat.   357.-J54,  Aug.  26,   1905. 
11.,  page  62. 

c  .4 res;    Production  of  Stable  ■ -.  of  (> 

Badische  Anilin  uud  Soda  Fabrik.  Fr.  Pat. 
3"i7.35S,  Aug.  30.  1905.  Under  Int.  Conv.,  June  23. 
1905. 

The  object  of  the  invention  is  tho  production  of  voltaic 
arcs  of  great  size  by  the  aid  of  currents  of  small  tensions. 
An  insulated  electrode  is  fixed  within  a  tube  near  to  one 
extremity,  and  gas,  in  the  form  of  eddies,  is  passed  between 
the  tube  and  the  electrode.  The  tube  itself  is  bound  to 
the  other  pole  of  the  source  of  current,  or  an  electrode  of 
special  form  may  be  used.- — B.  X\ 

■rolysis  ;    Improved  Process  and  Apparatus  for . 

L.  A.  P.  Lienard.     Fr.  Pat.  356,862,  Aug.  5,  1905. 

This   invention  relates  to  the  electrolysis  of  salts,  more 
particularly    of   sodium   chloride,  for   the    production   of 
sodium     hydroxide     and     chlorine.     Each     electrode 
enclosed  in  an  envelope,  preferably  of  asbestos,  tho  anode 
envelopes   being   open  at    the    base,    whilst  the  cathode 
envelopes  are  thicker  and  consequently  less  porous  than 
those  used  for  the  anodes.     The  electrodes,   and  conse- 
quently tho  apparatus,  are  short  in  height,  and  the  anodes 
are  so  mounted   that   thin  sheets  of   platinum   maj 
omployed.      Notches   are   cut   near    to   each   other   in 
verti  -iron  box  forming  thi   cathode, 

the  bottoms  of  the  notches  being  as  nearly  as  possible  on  a 


utrie. 
.itid 

II. I .   '. 

Til  Ei 

for  producing  rays  of  Bhort   •■ 
tricity.— B.  X'. 

[BA— ELECT1 

trician,  1905,56,  184. 

the  behaviour  of  zinc  fo 
i  of  strips  when  used  as  thermal  cut-outs  in  ele 
circuits.       Zinc    shows    very    little   deterioration;    when 
run  continuously  at  90  or  even  95  per  cent,  of  the  normal 
fusing  current ;  the  oxidation  is  very  slight  and  the  final 
-tance  of  the  strip  is  practically  the  same  as  its  initial 
-tance.     This  is  a  marked  advantage  in  comparison 
with  copper,  wbich  becomes  red  hot  with  about  75  per  cent. 
of  its  normal  fusing  current  and  above  this  point  oxidises 
rapidly.     Zinc  has,  however,  certain  disadvantages.     The 
mass  of  the  fuse  is  about  3-5  times,  the  volume  4-4  times, 
t  hat  of  a  copper  fuse  of  the  same  length  and  for  the 
fusing  current.     Moreover,   on  disruption,   the 
distributed  in  the  form  of  globules,  wbich  aro  not  only  red 
hot,  but  which  continue  to  burn  in  air,  being  accompanied 
by  donse  white  fumes  which  deposit  heavily  on  contiguous 
surfaces. — R.  S.  H. 

Aluminium  Fuses.     A.  Schwartz  and  \V.  H.  X.  James. 

Electrician,  1906,  56,  468—469. 

es  of  aluminium  wire,  particularly  of  small  diameter, 

are  unreliable  owing  to  the  molten  metal  being  held  up  by 

the  skin  of  oxide  which  forms  on  the  surface.     The  present 

study  was  therefore  limited  to  the  metal  in  tho  form  of 

strip.     The  metal  attains  a  dull  red  heat  just  before  fusion. 

and  on  disruption  will  throw  off  burning  globules  of  metal 

a  distance  of  soveral  feet  even  on  a  low-tension  circuit. 

Aluminium,    zinc    and    cadmium.   being    highly    ek-ctro- 

nve  to  copper  ami  brass,  are  liable  to  considerable 

corrosion  of  the  contacts  when  used  in  damp  situations. 

tly  their  application  is  somewhat  lin;: 

— R.  S.  Ti. 

Tantalum  ;  Production  and  Properties  of .   L  Xorden- 

skjold.      I  '»•  anQ 

.Mining  Sect..  26—28.     Proc.  ln.-t.  Civ.  Em.'.,  1906,  162. 
39 — 10  19       L40). 

Metallic    tantalum   can   be  prepared   by  Gold 
alujnino-thermal  method,  but  it  is  then  largely  alloyed 
with  aluminium,  and  is  brittle.     Pure  tantalum,  whi 
rather  hard  and  very  malleable,  is  obtained  by  passing  an 
cie  current  through  the  oxide  in  a   vacuo 

be  oxide  in  cacao  by  the  aid  of  the  electric  arc. 
Pure  tantalum  has  a  Bpocifio  heat   of  0-"" 
metal  has  the  sp.  gr.  16-64.     Specific  ele  '  ince 

Aire  1  m.  long  and  1  so.  mm.  cross-section,  <J- 1  (.»"•  ohm, 
with  an  a.  of  0-3  per  cent,   per 

and  100*  !'..  and  of  0-26  per  cent. 
i.i.li   ani  jth  of  a  wire  of  1  mm. 

sq. mm.;  elongation,  1 — 2perc< 
modulus  of  elasticity  of  a  wire  of  0-08  mm.  diameter.  19,000 
kilos,  per  sq.  mm. 

Tantalum  takes  up  hydrogen  readily,  but  its  pro) 
do  not  appear  to  be  appreciably  aileeted  thereby  ;    the 
hydrogen  can  be  expelled  only   partially  and  wit  a  diffi- 
■  a    by    mel  has    little 

in  on  tantalum  ;    at  400"   C.   it  is  tarnished  slightly 
yellow.   U  ing  to  blue  at  a  low  red  i. 

whilst  the  wire  ultii  <  oaled  with  a  white 

layer    of    tantalum    pentoxide.     If    an    electric    current 
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be  Bent  through  a  tantalum  wire  placed  under  the  bell  of 
an  air-pump  into  which  oxygen  is  gradually  admitted,  no 
action  takes  place  until  the  pros  -  20  tnin.  of 

mercury,   and   even   at    higher    pn  elation   only 

Is  very  slowly.     Tantalum  is  not   acted  upon  by 

kalis.     On  heating  it  in  nitrogen,  the  gas  is 

absorbed,  and  the  tan'  brittle.     It  can  bo 

alloyed  with  iron,  ami  hardens  tin-  latter  jus;  as  vanadium 

Carbon  renders  tantalum  hard  and  brittle. — A.  S. 

Barium;    P  nf  Pure .     Guntz.     Comptes 

rend..  1905,  141.  1240—1241. 
The  author's  method  (this  J..  1902,  54)  will  not  yield  a 
metal  purer  than  98-5  per  cent  But  by  dissociation  of 
the  hydride  he  has  obtained  a  practically  pure  metal. 
Preparing  the  metal  as  described  [loc.  tit.)  ami  using  a  fiat- 
bottomed  boat  and  a  quantity  of  amalgam  to  yield  not  more 
than  20  L'rms.  of  metal,  he  allows  hydrogen  to  enter  and  to 
sorbed  for  several  hours  a1  900  I  .  and  then  gradually 
heating  to  the  melting-point  of  the  hydride  formed 
(1200°  C).  obtains  a  hydride  free  from  mercury.  This, 
after  cooling,  is  heated  to  1200°  C.  in  vacuo,  in  an  iron 
tube  open  at  one  end  and  enclosed  in  a  porcelain  tube 
connected  with  a  mercury-pump.  When  dissociation  is 
complete,  the  barium  begins  to  distil,  and  is  collected  in  a 
water-cooled  polished  steel  tube  placed  near  the  mouth 
of  the  iron  tube.  The  metal  is  silver-white,  and  has  a 
density  of  3-7S  :  the  density  of  the  hydride  is  higher  than 
that  of  the  metal,  viz.,  4-21.  Pure  metallic  strontium 
has  been  similarly  prepared. — J.  T.  I). 


United  States  Patents. 


L'lrrlrnlyt  li- 
able     

Brussels. 


Deposit'!:     Process    of    Obtaining    Market- 
P.    Stoenlet.    Assignor    to    M.    P.    Lloyd, 
IS.   Pat.   807.973,   Dec.    19,   1905. 

See  Eng.  Pat.  16,988  of  1903  ;  this  J.,  1903,  1356— T.  F.  B. 


Metals     [ElectrolyticaUy] ;      Galvanising .     <;.     L. 

Meaker.  Evanston.  ill..  Assignor  to  The  American 
-  I  and  Wire  Co..  New  Jersey.  U.S.  Pat.  808,103, 
Dec.  26,  1905. 

The  metal  is  subjected  to  the  action  of  an  electric  current 
in  an  electroplating  apparatus,  the  electrolyte  consisting 
of  a  solution  of  zinc  chloride,  zinc  sulphate  and  a  small 
proportion  of  a  vegetable  acid. — B.  N. 

uuyplastic    Jifuosits;     Method    of    Separating    

from  Metal  Matricti!  E.  Albert,  Munich,  Germany. 
Vssi<rnor  to  F.  \\.  -.1,  Ne;.w  York.  U.S.  Pat.  808,331, 
Dec."  26,  1905. 
A  metallic  bath  is  heated  to  a  Veniperature  lower  than 
the  melting  point  of  the  matrix,  am.1  the  latter  and  the 
deposit  are  suddenly  heated  by  floating  them  on  the 
molten  metal. — B.  X. 

Decarburising  [Ferrochrome] ;    Process  of .     F.   von 

Kiioelgen    and    G.   O.   Seward.    Holcombs     Ruck,    Ya., 

ttors  to  The  Willson  Aluminium  Co.,    New  York. 

D.S.  Pat.  807,034,  Dec.  12,  1905. 

A    Metal  or  allow   e.g..   ferrochrome,   low  in  i-arbon,  is 

produced  by  Bret  reducing  the  ore  in  presence  of  carboh- 

,!  to  obtain  a  pro  in  carbon,  and 

sing  the  same  by  using  it  a.-  an  electrode  ami 

fusing   it    in   absence   of  carbonaceous   material   and   in 

presence  of  a  substance  having  a  high  affinity  for  carbon. 

Calcium   [ElectrolyticaUy] ;     Production   of   .Vila!  ,r  . 

W      Borchers    and    L.    Stockem,    Aachen,    <-ermany. 

U.S.  Pat.  808,066,  Dec.  26,  1905. 
This  invention  relates  to  a  process  for  the  production  of 
metallic  calcium  by  the  fusion  and  electrolysis  of  a^vdrous 
calcium  salts.  The  small  cathode  is  kept  sufficiently  cool 
to  prevent  the  calcium,  as  it  deposits,  from  me-ingj  and 
the  metal  is  thus  obtained  in  a  spongy  state.  T  e  spongy 
calcium  is  pressed  whilst  under  'la-  molten  callum  salt, 
and  thus  withdrawn  from  the  bath.— B.  X. 


French  Patents. 

Ore    Treatment  ;     Magnetic    Separator    for    .     Soc. 

Maschinenhau    Anstalt    Humboldt,     Fr.  Pat.  357,216, 

Aug.  5.  1905. 
A  NON-MAGNETIC  drum  revolves  around  a  fixed  permanent 
magnet,  a  "  magnetic  star."  having  radial  projections, 
influencing  about  three-fourths  of  the  circumference 
of  the  drum,  the  projections  being  alternately  positive 
and  negative.  Between  the  magnetic  arms  is  a  series  of 
trapezoidal  projections  which  become  magnetised  ;  outside 
the  drum  is  a  skeleton  or  framework  of  iron  having  many 
rectangular  openings.  The  whole  arrangement  is  placed 
above  three  collectors  or  bins  which  receive  the  various 
products  of  the  operation.  The  material  to  be  treated 
is  fed  on  to  the  rising  shoulder  of  the  revolving  drum  just 
above  the  first  of  the  magnetic  radii  by  means  of  a  shoot 
which,  aided  by  the  magnetised  projections,  holds  the 
variouslv  magnetic  particles  as  they  are  carried  around 
by  the  drum,  whilst  the  non-magnetic  particles  fall  away 
at  once  into  the  first  of  the  collectors.  In  their  passage 
over  the  remaining  alternately  magnetised  radii,  the 
more  magnetic  particles  are  separated  from  those  which 
are  less  magnetic  and  each  product  finally  falls  into  ita 
own  collector. — J.  H.  C. 

Metals;   [Electrolytic]  Method  oi  Purifying .     H.  M. 

Chance.     Fr.  Pat.  357.466,  Sept.  4,  1905. 

See  U.S.  Pat.  800,984  of  1905  ;  this  J.,  1905,  1116.— T.F.B. 

Etching    [  /'<  signs    oyi]    Metals,    and    especially    Printing 

colly].    J.  A.  Dejey.     First  Addition 

dated   Aug.   16,   1905,  to    Fr.  Pat.  335,941,    Sept.    18, 

1903  (this  J..  1904.  327). 

The  addition  relates  to  the  use  of  insoluble  anodes  of 
platinum,  carbon.  &c,  for  the  electrolytic  deposition  of 
tin,  iron,  copper,  lead,  &c,  and  to  the  application  of  this 
i  -  to  photo-engraving  and  all  work  of  engraving  on 
metals. — B.  X. 
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{Continued  from  page  32.) 

English  Patents. 

Si  wagi    Sludgi  :    Method  and  Apparatus  for  Recovering 

Fatty  and  Oily  Matter  from .     The  Mayor,  Aldermen 

and  Citizens  of  Bradford.  J.  Garfield  and  J.  Grossmann, 
Manchester.  Eng.  Pat.  29,558,  Dec.  31, 1904.  XVIILB., 
page  86. 

Fish-oil ;    [Electrical]  Process  for  Eliminating  the  Odour 

of .     A.    de    Hemptinne,    Gand,    Belgium.     Eng. 

Pat.  12,525,  June  16,  1905. 

The  oil  to  be  treated  is  placed  in  a  rotating  cylinder  in 
which  is  arranged  a  series  of  parallel  plates  consisting 
alternately  of  metal  and  glass.  The  metal  plates 
are  connected  with  a  supply  of  electricity  and  the  drum 
is  filled  with  an  atmosphere  of  hydrogen.  As  the  drum 
rotates,  the  oil  is  caught  up  by  a  number  of  gutters  fixed 
to  the  internal  wall  of  the  drum  and  is  sprinkled  over  the 
plates.  The  action  of  the  silent  electric  discharge  in  the 
atmosphere  of  hydrogen  is  stated  to  remove  all  odour 
from  the  fish-oil.  (See  also  Eng.  Pat.  1572,  1905  ;  this 
J.,  1905,  448.)— VV.  P.  S. 

United  States  Patents. 

Oil,  Grease  and  the  like  from  Oil-Bearing  Material ;  Process 

of  Extracting .     F.  J.  M^vwald,  Assignor  to  E.   H. 

Fallows,  both  of  Xew  York.  U.S.  Pat.  807,567,  Dec.  19, 
1905. 

The  invention  relates  to  a  process  of  extracting  oil,  grease, 
or  the  like  from  water  or  similar  liquid,  or  from  material 
floating  or  in  suspension  in  the  liquid.  Carbon  tetra- 
chloride is  added  and  allowed  to  descend  through  the  mass  ; 
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Coaling    and    Drying  Ipparatus    for    . 

\   W.  French,  Piqua,  Ohio.     I  ,S   Pal   808.081,  D 
1906. 

Thi  material  to  bo  cooled  and  dried  an  upright 

oylinder,    having   a    conical    bottom,    provided    wi 
internal  conduit   for  the  treating  agent,  and  suspended 
from  one  arm  of  a  weighted  li  \<  1  A   pi 

rotary  disoharge  drum  is  fixed  to  the  bottom  ol  thi 
and  receives  motion  from  a  pulley  and  belt.  A  belt- 
tightening  device,  actuated  by  a  rod  attached  to  the 
weighted  lever,  presses  on  the  belt,  anil  when  flic  cylinder 
is  full,  and  consequently  heavy,  the  lever  is  moved,  the 
bell  tightened  and  the  discharge  drum  commences  to  work. 
As  soon  as  the  cylinder  is  lightened,  the  levee  move  again, 
the  belt  bi  u  k  and  the  rl  Is  stopped  until 

the  oylinder  is  filled  up  again.     In  this  way  the  weight  of 
material  in  the  oylinder  is  kept  nearly  constant.— W.  II.  C. 

Soap  Machine.     N.  G.  Knight,  Crestline,  Ohio.     U.S.  1'at. 
806,816,  Dec.  12,   1905. 

The  apparatus  claimed  consists  of  a  jacketed  vessel,  in 
which  revokes  a  shaft  carrying  mixing  blades.      1 

bm  I  ets  carrying  an  internal  gear,  which  rotate  about 
the  shaft,  a  gear  wheel  on  one  end  of  the  shaft,  and  a  pinion 
mi  the  inner  hue  of  the  head  of  1  he  vessel  meshing  with 
the  gear  wheel  and  the  internal  gear  "I     he  buckets. 

— C.  A.  M. 
French  Patent. 

Oils  ;  Process  and  Apparatus  for  Extracting .   W.  II. 

tiesner  and  A.  R.  Brandly.     Fr.  Fat.  357,329,  Aug.  '-".'. 
mo.-,. 

The  vegetable  seeds.  &i ■.,  are  treated  with  a  solution  of  a 
silicate  of  sodium  or  other  alkali  metal  to  liberate  the  oil, 
the  process  being  facilitated  by  a  preliminary  crushing 
and  drying  of  the  material.  The  mass,  after  being  boiled 
with  the  silicate,  is  plunged  into  hot  water  or  a  suitable 
aqueous  solution,  with  the  result  that  the  oil  separates  out 
on  tic  surface,  H  hilst  the  residue  falls  t<>  the  bottom.  The 
apparatus  ehumed  for  carrying  out  this  proeess  co 
a  kittle,  a  drying  apparatus  and  a  separator,  the  latter 
being  provided  with  internal  partitions  to  facilitate  the 
separation  of  the  oil. — ('.  A.  M. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;     INDIA-RUBBER,  Etc. 

[Continued  from  page  33.) 
(A.)— PIGMENTS.    PAINTS. 

English  Patent. 

p-AmidophentdetherstdpJumic    Acid;     Manufacture    of    a 

New   ami   0/   a   Colouring   JFatli.  r   [Azo    / 

therefrom,     C.  D.  Abel.     From  Act.-Ges.  f.  Aniiinfahr. 

Eng.  Pat.  9325.  May  3,  li>0.">.     IV..  p  igi   6  ■ 

United  States  Patent. 

Lamjiblacl- ;    Apparatus  for  Mating  .     G.   Wegelin, 

Kalsehcuren,  Germanv.  U.S.  Pat.  807,646,  Dee.  19, 
1905. 

See  Eng.  Pat.  13,837  of  1003  ;  this.!..  1903,  1 190.— T.  F.  B. 

French  Patent. 

Paints.   Varnishes,  ,£•<-..  Rendered  Non-infla  1  the 

Addition  of  Carbon  Tetrachloride.     E.   1>.  1'.  Fo 
Fr.  Pat.  350,314,  Nov.  16,  1904. 

The  composition  of  a  non-inflammable  paint   is 

It  consists  of  potassium  or  sodium  silioate,  400  part 


null,    100   1 

liquid  is  then  mi  intable  propoi  ti 

1 

\v.  p.  s. 

Drying  Proc  ..-■.  in  which  tl  I  to  61   Dri 

I  to*ht  Art,,, n  0j  \    J,,, 

Pat  162,696,  Sept.  23,  1904.     : 


(«.)-  RESINS,  VARNISHES. 

of . 

Bottler.      Chera.  Rev.  Fett-u.  Harz-Ind.,  1906,  13.  1—5. 

IAiii.es    are    given    showing    I 

our,    translucency,    lu  ivity, 

-ines-.    fusibility,    and    solubility    ol    fourteen   of   the 

principal    varietii  1    hum  ri  ial    ■  opal       1 

'  J   of  the  most    vt  u  ibli    rari   l-n:s 

and   1-07  |     I  d   without   removal  of  entangled 

If  the  air  be  removed,  higher  numbers  arc  obtained,  but 
the  less  these  differ  from  the  former  the  greater  is  the 
of  the  copal.  Thus  Lindi  and  Zanzib 
numbers  differing  by  only  0-001  -0-0015,  whilst  the  (South 
American)  Hymenals  1  opal  and  Kauri  .opal  .show  differ- 
loi  0-06  0-064.  Relative  hardness  is  an  important 
Ivaraoteristic  for  distingui 

06SS    is    furnished,     l.eL'inn  

hardest)  and  ending  with  the  soft  Brazilian  varieties. 
With  regard  to  melting  point,  the  author  adopts  the  tem- 
perature at  which  a  fragment  in  a  capillary  tube  tx 

■  patent,   rather  than  that  of  complete  liquefaction, 
.   at  the  latter  point  decomposition  lias  already  1 
menced.     Different     varieties     exhibit     meltii 

""1:  'in   1,.  360   c.     Besides  the  oldei  Bolvenf 
d.   chlorhydrin,    terpineol,   and   carbon    tetrachloride 
are    employed.      Oil    of    turpentine    only    dissol' 
when  ozonised.     An  excellent  method  of  d  ..pal 

sista  in  drying  at    100    0.,   mixing  with  sand,   treating 
01    24  hours  with  dry    ether,   and   then  adding  an  equal 
volume  of  warm   alcohol.     Ether  containing  ,V  of    its 
pihor  is  another  good  solvent.     A  table  of 
_mally  published  m  Dingler's  Polvt,  .1 
J.,  1893,  TT.'i)  is  here  reproduced  with  mod 
.iiul  extensions.      Some  varieties  ..t  copal  possess  an  odour  ; 
others  are  inodorous.     Other  physical  characters,  such  as 
refractive,   index,  ".streak."  &c,  are  useless  as  diatini 
!  latures.— M.  J.  S. 

■la/xin  Lac  [Ki-urushi].      A.  Tschirch  and  A.  B.  Stevens. 
Arch.  Pharm.,  1905,  243.  504—553. 

Two  authentic  specimens  of  the  milky  juice  of  the  Japan 
lac  tree,  Rhus  vernicifera,  were  examined.  This  lac  has 
the  following  percent*  ible  in  alcohol, 

72-4  per  cent.  :  soluble  in  water.  4-05  per  cent.  ;  moisture, 
1  per  cent.  ;  insoluble  residue,  2-35  per  cent.  The 
portion  soluble  in  alcohol,  the  urnshinic  or  laccic  acid  of 
i'oahida,  or  the  laccol  of  Bertrand,  is  shown  to  he  a  mix- 
ture, being  separable  by  light  petroleum  spirit  into  two 
in.es.  one  soluble,   the  other  insolubli  I  he  former 

irther  separable    into  a    non-vol  body,   a 

an  enzyme.      I. a  .id. 

The  hardening  and  blackening  on  exposure  to  air  of 
the  lac,  which  normally  is  light  yellowish-grey,  and  of 
.insistence  of  a  balsam,  is  due  to  the  action  of  the 
ixydase,  laccase,  on  the  resins.  The  lac,  spread  on  wood 
oid  covered  with  a  damp  paper,  soon  becomes  nearly 
.  and  hardens  in  24  hours.  If  it  be  first  sterilised  by- 
heat,   it  does  not   alter  when  thus  exposed.     If  steril 

'hen  treated  with  alkali,  it  hi  1.  k. 
not  harden. 

The  authors  have  named  the  unoridised  resin  urushin, 
the  oxidation    product    oxy  On  treating  the  lac 

with  alcohol  i';i  vacuo,  the  soluble  portion,  on  removal 
"t  the  solvent,  gave  to  ether  a  body,  which,  when  shaken 
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out   and   treated   with   various   alkalis,   removed 
which   ultimately  in   all   eases,   to  oxyurushin. 

Fractional  precipitation  wii':  >  definite 

.its. 

1    urushin    and    oxyurushin  contain  nitrogen,  the 
i\  ing  analytical  figures  correspon      1  formula 

CiogH13gN2019.     This  is  the   fire 

urrence   ot   a   nitrogenous   substance   among  the 

Neither  urushin  nor  oxyurushin  have  a  fcri  I 

function.     It  is  remarkable  that  although  lac  is,  so  readily 

I,  oxyurushin,  the  oxidation  product,  is  extremely 

stable  and   resistant    to  re... 

The  poison  of   lac  is  a  non-voli  .  and  neither 

or  a  volatile  substance  as  stated  by  some 
investigators.     It  has  not  been  isolated  in  a   pure  state. 
oily   liquid.     Its   action    is   intense:     a    very 
minute  particle  coming  into  contact    with  the  skin  causes 
tjon   and 
drol,    the    tn  Pfaff   from 

oxicodendron  and  is  cl  ed  to  cardol,  from 

ds;     it   lias   In  en  named    "1 
[t'appears  to  be  strictly  local  in  its  action  on  the  epider- 
mis.    It   is  intimately  combined   with   the   resin,   which 
adheres  with  remarkal  I  article  with 

which  it  comes  in  contact,  so  that   in  handling  It 
hands  should  be  well  protected,  and  any  lac  coming  in 
contact  with  the  skin  should  be  at  once  remo. 
of  benzene  or  petroleum.     The  portion  of  the  lac  insoluble 
in  alcohol  was  found  to  be  chiefly  oxyurushin. 

It  was  not  found  possible  to  separate  the  gum  and 
enzyme  of  the  lac  quantitatively.  The  gum  contains 
nitrogen,  an  rrol  on  heating  with  alkali.     When 

hydrolvsed   it   yields   sorbose. 

The  enzyme,  resembling  the  oxidising  ferments  accom- 
panying other  gums,  i-agummase,  and  has  been  designated 
lac-gumtnase. — J.  0.  B. 


Ewphorbium     Resin.     A.     Tschirch     and     Paul.     Arch. 
Pharm.,  1905,  243,  249—291. 

EuPHOBBrUM  resin  contains  0-7  per  cent,  of  a  free  amor- 
phous resin  acid,  euphorbinic  acid,  C^B^oOg  ;  an 
aldehyde  present  in  traces  only:  two  resents,  both 
insoluble  in  canst  if  potash,  one  crystalline,  viz.,  euphorbone, 
C:!0HJSO,  to  the  extent  of  40  per  cent.,  the  other  amor- 
phous, 21  per  cent.  ;  also  20  per  cent,  of  water-soluble 
carbohydrate  which  differs  in  character  from  gum,  and 
2-5  per  cent,  of  soluble  malates,  together  with  an  acrid 
principle.  The  last  has  not  been  isolated  in  a  state  of 
.id  by  most  solvents,  and  is  very  soluble 
in  alcohol.  It  reduces  alkaline  cupric  tartrate  solution, 
is  precipitated  by  tannin,  also  by  lead  salts,  and  is  coloured, 
and  precipitated  by  ferric  chloride. 

Euphorbium  resin  may  he  identified  by  the  following 
reaction  :  10  grms.  are  extracted  with  10  c.c.  of  light 
petroleum  spirit.  After  filtration,  the  solution  is  floated 
on  to  strong  sulphuric  acid  containing  one  drop  of  nitric 
acid  in  20  c.c.  A  blood-red  colour  zone  is  formed  at  the 
zone  of  contact ;  on  shaking,  the  colour  passes  into  the 
lower  acid  layer,  and  persists  for  a  couple  of  days,  before 
turning  brown. — .1.  O.  15. 


Resin  Acids  of  the  Coni/erw.     A.  Yesterberg.     Ber.,  1905, 
38,  4125—1132. 

What  was  formerly  known  as  pimaric  acid  is  really  a 
mixture  of  large  quantities  of  abietic  arid  with  small 
quantities  of  <,<■■  acid,   pi     ihb    also  with  other 

resin  acids.      Both  el-   and  ?-pimaric  sparingly 

soluble    ammonium    salts    which    crystal!  lute 

aonia   in   fine   needles,    whereas   the   ammonium   salt 
of  abietic  acid  -  If  the  pimaric 

acid  be  present  in  considerable  proportions,  the  needles 
of  the  ammonium   sail   separal  :i   after  cooling, 

but  if  the  abietic  acid  be  present  in  predominating  quanti- 
ties, the  crystallisation  of  the  ammonium  pirni 
hi    appear   for   days   or  even   weeks.     The   author   has 
isolated    rf-pimaric    acid    from    Bord 

By  digesting  the  rosin  with  70—80  1«  1    cent. 


alcohol,  a  crystalline  powder  was  obtained,  consisting 
mainly  of  abietic  acid:  this  product  when  converted 
into  the  ammonium  salt,  yielded  practically  no  crystallisa- 
tion of  the  pimarate.  But  when  the  pimaric  acid  had 
been  concentrated  by  a  few  recrvstallisations  from  85 
per  cent,  alcohol  (by  volume),  a  good  crystallisation  of 
ammonium  pimarate  was  obtained.  This  was  converted 
first  into  the  sodium  salt  and  then  into  if- pimaric  acid, 
m.  pt.  210°— 211°C—  J.  F.  B. 

United  States  Patent. 

Turpentine  from   Wood;    Apparatus  for  Extracting  . 

J.  G.  Gardner.  Assignor  to  Pure  Whit"  Turpentine  ''><. 

Jacksonville,  Fla.  U.S.  Pat.  80S.035,  Dec.  111.  L905. 
The  apparatus  consists  of  a  vertical  vessel  "  having  a  drop- 
down door  pro-sided  with  a  perforated  plate,  the  door  and 
plate  being  separated  to  provide  a  steam  chamber/'  The 
plate  supports  the  mass  of  sawdust  or  ground  wood 
composing  the  charge,  and  keeps  the  same  from  falling 
into  the  outlet  provided  in  the  door  for  the  escape  of 
vapours.  Means  are  provided  for  directing  steam  down- 
ward through  the  charge  and  plate,  into  the  outlet,  with 
means  for  opening  up  paths  for  the  passage  of  the  steam. 

— C.  S. 

French  Patent. 

Resin     and  Resin  Oils  ;    Method   of    Treating  .      K. 

Bosch.     Fr.     Pat.     357.391.    June    21,     1905.     Under 
Int.  Conv.,  June  21,  1904. 

Resen  is  distilled  in  the  usual  maimer  until  the  resin 
"acids"  and  pinoline  have  been  driven  over.  The  rate 
of  distillation  is  then  increased  so  that  a  clear  yellow 
fraction  is  obtained  amounting  to  about  60  per  cent,  of 
the  bulk  of  the  resin  taken.  This  fraction  is  then  heated 
to  boiling,  and  treated  with  from  10  to  18  per  cent,  of  sodium 
hydroxide  solution  (40°  B.).  The  heating  is  continued 
until  the  resin  soap  separates  from  the  remaining  resin 
oil.  The  latter  is  suitable  for  use  as  an  insecticide,  in 
paints,  &c.— W.  P.  S. 


(C.)— INDIA-RUBBER,  Etc. 

English  Patents. 

Caoutchouc,  Gutta-Pereha,  Balnta  and  tin  like  :    Treatment 

of  the  Milks  or  Laticiferous  Juices  of  .     L.  P.  T. 

Morisse,  Paris.     Eng.  Pat.  7694.  April  11,  1905. 

The  object  of  the  invention  is  to  render  possible  the 
transport  of  the  Iatices,  from  the  trees  to  a  distance, 
without  coagulation  setting  in.  This  is  effected  by  coating 
all  the  surfaces  of  the  trees,  with  which  the  latex  comes  in 
contact,  with  an  aqueous  solution  made  alkaline  with 
ammonia,  and  by  adding  to  the  vessels  in  which  it  is 
collected,  a  10  per  cent,  alkaline,  or  "  decalcifying " 
solution  {e.g.,  of  potassium  oxalate  or  sodium  fluoride). 
For  transport,  india-rubber  Iatices  are  mixed  with  a 
solution  of  an  alkali  or  an  alkaline  or  "  decalcifving  " 
salt  {e.g.,  3  grms.  of  ammonia  per  100  grms.  of  iatex). 
a  solution  of  phenol  or  of  formaldehyde  being  also  added 
in  the  case  of  Hevea  Iatices;  gutta-percha  or  balata 
Iatices  are  mixed  with  formaldehyde  solution,  care  beins 
taken  that  the  liquid  is  distinctly  alkaline. — E.  W.  L. 

Felt  Substance  fur  Industrial  Purposes  mid  Method  of 
Manufacturing  th  sum,.  R.  H a ddan.  London.  From 
A.  Eipert,  Asniere,  France.  Eng.  Pat.  2974.  Feb.  13. 
1905. 

The  '"  felt  "  claimed  as  a  new  article  of  manufacture 
consists  of  a  mixture  of  pure  india-rubber  and  entire 
asbestos  fibres,  the  latter  being  present  in  quantities 
not  exceeding  60  per  cent,  of  the  weight  of  the  mixture. 
Pure  india-rubber  is  heated  to  266  F.,  and  well  mixed 
with  a  small  quantity  of  asbestos.  The  mass  is  then 
heated  to  its  milting  point  (293°  F).  and  the  remainder 
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ul    tin-   asbestos  added,   and    the   whole   well   mixed   in 
r   1,1   ensure    the   thorough    felting   of   the    , 

< '.,11,111   or    -ill-  waste   fib  l„,   i„,   ;,    ,. 

with    the    mixture.     E.  W.  L 

Bydroearb  n    of   — 

E     A.     I..     Rouxevilic.     I 
V.   1906 

Liquid  or  Bolid    hydrocarbons    of    all    kind.-.  ,., 

derivative  I     the    "\iil  Mi. hi     pi 

irated,     purified,    coagulated    and    vulcani 
resulting  oompo  .1   to   I,,-     .  ,.li,l 

according    to    I 

1 1„  \   air  employed  a-  sub  ibbor,  insuli 

materials,  in  the  preparation  of  varnishes,  ftc.  Foi 
example,  a   rubber  substitute  i-  prepared   by  disso] 

I  pan  of  rosin  in  S  parts  of  turpentine  oil.  filtering,  ami 
treating  the  solution  with  •_'  parts  of  sulphuric  a,  id. 
portion  of  tin.   product    which   is   liquid  after 
i-  boiled  with  exoess   if  water,  and  <  he  mixture  m 
with  alkali.     The  product   is  filtered  off,   washed, 
boiled   wiili   water,   oolleeted   and   treated   with  Bulphur 
chloride.     The  resulting  body  is  stated  to  i  mble 

ordinary   gutta -percha.  —  'I'.  F.  I'.. 

Rubbi  r  Wattt   of  all  kinds  :    Proa  --■  for  the  Regeneration 
of .     J.  Neilson.     Fr.  Pat.  357,33  1,1905. 

The  wa-ic  vulcanised  rubber  i-  dissolved  in  rosin  oil 
(b.  pi,  300° — 360°  C.),  and  the  oaoutohouc  is  precipitated 
from  tlio  solution  l>v  a  ketone,  for  example,  acetone. 

—  A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

'■mud  from  page  :S'!.) 

Kamatchil     Bar!..     J.     Paessler.      Deutsche  OJerb.-Zeit., 
1905,  139—140. 

Tm9  newly  imported  tanning  material  from  Sa; 
(Ladron  or  Marianne  Islands)  Was  submitted  to  the 
author  for  valuation.  An  analysis  gave  the  following 
results: — Tannins  absorbed  by  bide,  ±'-.'S ;  Non-tannins, 
5-6;  Insoluble  in  water  at  l.V  0..  52-1 :  and  Water,  13-0  per 
cent.  The  material  contained  0-'J  per  cent,  of  dextrose  and 
ii--l  per  .int.  of  sucrose.  23-0  ]>er  cent,  of  the  tannins  are 
easily  soluble  and  the  hark  therefore  compares  favourably 
with  oak-  and  pine-bark,  but  as  it  contains  much  less 
non-tannins  than  these,  it  should  be  used  for  tanning  in 
>  ombination  with  one  of  them.  The  new  tanning  mat 
imparts  to  the  leather  a  very  pale  colour  winch  darkens 
somewhat  on  exposure  to  light  and  air.  Judging  I 
the  results  obtained  by  practical  experiments  in  tanning 
calf-skins  for  russet-calf  and  hides  for  light  sole-leather 
(Vache-leder),  tin-  author  thinks  that  Kamatehil-bark 
should  become  as  popular  as  mallet-bark  has.  and  he 
draws  special  attention  to  its  remarkable  weight-giving 
properties.  —  F.  K.  K. 

United  States  Patents. 

Tanning   Yal.     E.    Koeuitzer.  St.   Louis,  Mo.     U.S.   Pat. 

806,899,  Dec  1-2.  1905. 
The  hides  or  skins  are  suspended  from  shafts  mounted   in 
a  frame  on  the  top  of  the  vat   containing  the   tanning 
solution,  these  shafts  being  so  operated  that  when  thej 
rotated,  the  hides  are  successively  "rolled  and  unrolled 
out  of  the  tanning  solution." — A.  S. 

Hides :     Apparatus    for    [Electrically]     Treating    . 

F.  B.  Hinkson,  Newcastle.  Pa..  Assignor  to  J.  M 
J.  J.  Flannerv.  Pittsburg.  Pa.  U.S.  Pa:.  80 
Dec.  19.  1905.' 

The  apparatus  consists  of  a  tank  furnished  with  bars, 
from  winch  the  hides  are  supported  within  the  tank. 
A  number  of  pairs  of  electrodes  are  also  arranged  in  the 
lank,  parallel  to  the  bars,  the  electrodes  of  the  same 
polarity   being   connected    in    multiple.     Means   are   pro- 


vided  for  i 

ig  through  ili.-  eleot rodi  ■      \.  S. 

Defaix.     I  10,242,  Oct.  20,  I 

lotion 

of  -  of    10     B,   for  tin, 

Vfter  wsi  bing  •■■  ith  ■ 

live  I  .  of  which 

to  a   bath    ,,f   hydi 

they  remain  for  two  how 

i-work  "  finished  in 

tannage  , sist 

-alp: 

,,r  similar  tannin 

of  this  bath  is  gradually  ra     id  from  4    B 

— W.  B.  ll- 
M/or  Making T 

F.  W.  Staffer.     Fr.  I'.i.  .:    . 

Leather   i<  impregnated   with  a  solution  of   I    part  of 

caoutchouc  or  gutta-percha  in  16  parts  of  benzene  or  other 

■lit,  to  v  hi  ■  oil.     Wax 

and  resin  may  b  en  the  solution. — \V.  B.  H. 

of   .       I..     \ 

Maier.     Fr.    Pat.   356,936,    August    16,    1905. 

•i  is  made  for  an  oil  which  will  penetrate  either  dry 
or  wet  leather,  and  will  make  it  thoroughly  impervious  to 
water.  The  oil  is  applied  cold  and  consists  of  poppj'- 
seed  |  -  lomniferum)  oil,  45  {Uesamum 

orientate  indicum)  oil.  45  grms.  oil  from  the  fruit  of 
Eriobotrya  japonica  (a  kind  of  Japanese  medlar),  10 
grms. — \Y.  ]'..  H. 

Glue  ;    Method  oj  Purifying  .     W.   S.   SadikofT. 

Fr.  Pat.  356,849,  July  17.   1905. 

Glue  is  soaked  in  cold  water  and  dissolved  in  a  hoi  25  per 
cent,  solution  of  magnesium  sulphate.  The  hot  solution 
is   filtered,    and    to    \  is   added    a    25    per   cent. 

solution  ,>'  mi  sulphate  containing  0-5  ]x>r  cent. 

of  hydrochloric   acid   (or.   if   i  sulphuric  acid). 

A  white  fiocculent  precipitate  is  obtained  which  is  difficult 
to  filter.     The  remainder  of  the  glue  in  the  saline  solution 
is  extracted  by  treatment  with  magnesium  sulphate. 
The  viscous  matter  is   washed,   then  dissolved   in  hot 
,  r,  and  allowed  to  cool,  a  quantity  1.  oho! 

acidulated  by  1  per  cent,  of  hydrochloric  acid  being  added 
just   before   the    mass   solidifies.      From   '_'  ,s    by 

volume    of    strong    alcohol   (methyl  or    ethyl)   are 
added   and    the   solution   filtered,    charcoal    being   used    if 
necessary.     The   glue   is   finally    precipitated    from    this 
solution  by  neutralising  with  ammonia  and  washing  with 
alcohol  or  water.  —  \V.  B.  H. 


XV.— MANURES,  Etc. 

{Continued  from  page  34.) 

Manganese    as    a    Fertiliser,     (i.     Bertrand.      Comptes 
rend..    1905,    141.    1255—1257. 

The  discovery  of  the  presence  of  manganese  in  la, 
lid   to  experiments  on  the  employment  of  salts  of  this 
metal  in  fertilisers.     It  was  found  on  the  small  scale  that 
very    appreciable    results    w-ere    obtainable    with    the 
of  an  extremely  minute  proportion  of  man  This 

observation  was  satisfactory  from  the  point  of  view  of 
leeing  that  most  arable  t  ntain 

notable  quantities  of  manganese,  it  raised  a  doubt  whether 
the  addition  of  further  small  proper*  give  any 

beneficial  effect.     The  author  has  conducted  field  experi- 
ments with  oats  on  a  soil  which  cont 
of  manganese,  including  0 

1  per  cent,  acetic  acid.  Two  plots  of  ground  received 
the  usual  fertilisers  in  the  same  proportions,  and  to  one  of 
them  manganese  sulphate,  at  the  rate  of  50  kilos,  of  dry 


84 


Ci     \v    -SUGAR,  STARCH,  GUM.  &c.     Cl.  XVII—  BREWING,  &c. 


[Jan.  31.  1903. 


salt  per  hectares  I'd  grm.  of  metal  per  sq.  metre,  was 
added.    The  results  were  extremely  satisfactory  and  showed 

an  in.-i  ise  in  the  total  crop  of  22-5  per  cent,  in  favour  of 
the  plot  to  which   m  was  added.     This  increase 

was  made  up  of  17-4  per  cent,  increased  yield  of  grain 
and  26-0  per  cent,  increase  of  straw.  The  analysis  sb 
that  the  grain  from  the  plot,  which  received  the  manganese, 
had  a  higher  bushel-weight  and  contained  less  moisture 
and  slightly  less  nitrogen  than  the  grain  from  the  control 
plot.— .T.  p.  B 

Fertilisers   in   Japan.     Bd.   of  Trade  J.,  Jan.   4,    1906. 

In"  1H04.  the  imports  of  fertilisers,  which  had  been  growing 
steadily  for  some  years,  showed  a  slight  diminution,  owing 
to  disorganisation  caused  by  the  war.  During  the  first 
six  months  of  1905,  however,  the  value  of  the  fertilisers 
imported  amounted  to  12,976,352  yen,  as  compared  with 
5,757,076  yen  in  1901.  The  increase  was  shown  chieflv 
in  oilcakes  (7.265,109  yen.  as  compared  with  -2.035.27~9 
yen) ;  this  remarkable  increase  was  due  to  the  resumption 
of  commercial  relations  with  Newchwang,  the  chief  centre 
for  the  export  of  oilcakes.  A  large  increase  is  also  shown 
in  the  imports  of  ammonium  sulphate  (638,217  yen), 
calcium  phosphate  (1,179,304  yen),  and  sodium  nitrate 
(636,997  yen) ;  these,  with  oilcakes,  being  the  fertilisers 
most  in  demand.  A  very  large  proportion  of  this  trade 
goes  to  Kobe,  which  takes  six-sevenths  of  the  oilcakes, 
two-thirds  of  the  phosphate  and  sulphate,  and  one-half 
of  the  nitrates.  China  furnishes  all  the  oilcakes  imported  ; 
one-third  of  the  nitrates  are  imported  from  the  United 
States,  and  the  remainder  from  Chile  and  various  other 
countries;  nearly  the  whole  of  the  import  of  calcium 
phosphate  and  ammonium  sulphate  comes  from  the  United 
Kingdom.  There  are  a  certain  number  of  chemical 
factories  at  Osaka  which  produce  fertilisers,  more  especiallv 
ammonium  sulphate.  [T.R.]  " 

English  Patents. 

Sewage  Sludge;    Method  and  Apparatus   for  Recovering 

Fattij  and  Oily  Halter  from .     The  Mayor.  Aldermen 

and  Citizens  of  Bradford,  J.  Garfield  and  j.  Grossmann. 
Eng.  Pat.  29,558,  Dec.  31,  1904.     XVIIIB.,  page  86. 

Chlorine  and  Citrate- Soluble  Phosphate  ;  Treat  m,  id  .,/ 
Phosphates  and  Production  of .  A.  Clemm,  Mann- 
heim, Germany.     Eng.  Pat.  9443,  .May  4,  1905. 

See  Fr.  Pat.  354,109  of  1905  ;  this  J.,  1905,  1067.— T.F.B. 


XVI.— SUGAR,   STARCH,    GUM,    Ete. 

(Continued  from  page  34.) 

Sugar  Production  of  Argentina.     Bd.  of  Trade  J  .  Dec  28 

1905. 
The  production  of  cane  sugar  in  the  Argentine  Republic 
in  the  year  ending  Oct.  31,  1905,  amounted  to  129,043 
metric  tons  ;  in  the  same  period  of  1903 — 1904,  it  amounted 
to  124,763  tons,  an  increase  of  4280  tons  in  1905.  There 
are  37  sugar  factories  in  operation,  and  one  refinerv  in 
Rosario.  The  industry  is  very  prosperous  at  present, 
and  prices  have  not  varied  much  in  spite  of  the  larger 
production,  owing,  presumably,  to  larger  consumption 
in  the  country.  The  better-managed  factories  with 
modern  machinery  are  paying  good  dividends,  assisted 
by  the  very  high  import  duty  on  sugar.  [T.R.I 

Trehalose ;  Detection  and  Determination  of in  Plants 

by  means  of  the  Enzyme  Trehalose.     P.  Harang.   XXIII.] 
page  93. 

Digiloxose.     H.  Kiliani.     XXIV..  page  93. 

Starch    Paste ;     Certain    Liquefying    and    Saccharifying 
Actions  on  .      P.   Petit.      XVII..  sec  below. 

Oum  Tragacanth  ;    Detection  of  Gum  Acacia  in  Powdered 
.     E.  Payet.     XXIII.,  page  92. 


English  Patents. 

Drying  Vegetables,  Fruits,  Starch  and  the  like;  Apparatus 

for .     X.  Yagn.     Eng.  Pat,  5225,  March  13,   1905. 

XVIII.-l.,  page  86. 

Adhesive  or  Binding  Agent  Applicable  for  use  in  the  Manu- 
facture of  Beltings,  Doubling  Cloths  and  other  Manufac- 
tures. P.  C.  D.  Castle,  Bebington,  Cheshire.  Eng.  Pat. 
6936,  April  1,  1905. 

The  adhesive  consists  of  a  mixture  of  gum  tragasol,  or 
"  carbolised  "  gum  tragasol,  and  castor  oil. — E.  W.  L. 

German  Patent. 

Drying  Process,  in  which  the  Material  to  be  Dried  is  Sub- 
jected to  the  Action  of  Light  Rags.  A.  Junghans.  Ger. 
Pat.  162,696.  Sept,  23,  1904.     I.,  page  59. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

(Continued  from  page  36.) 

Barley  and  Oreen  Malt ;    Influence  of  Light  on   Germina- 
ting     .      G.    Bode.       Woch.    f.    Brau.,    1905,   22, 

768—770. 

Many  maltsters  have  observed  that  blue  light  has  a 
favourable  influence  on  the  germination  process,  and 
they  therefore  cover  the  windows  of  their  maltings  with 
a  blue  wash.  At  the  same  time  it  must  be  admitted  that 
the  influence  of  light  in  the  malting  process  must  be  very 
small  compared  with  that  of  other  conditions  such  as  tem- 
perature and  moisture,  since  pneumatic  malting  is  con- 
ducted perfectly  well  in  the  dark.  The  rays  of  the  blue 
half  of  the  spectrum  do,  however,  appear  to  stimulate  the 
mobility  of  the  protoplasm  and  to  increase  the  vital 
activities  of  the  corn.  The  rays  of  the  red  half  of  the 
spectrum  are  favourable  to  chlorophyllic  assimilation, 
but,  since  the  grain  in  the  malting  stage  develops  quite 
independently  of  such  assimilation,  these  rays  may  be 
excluded  without  harm.  It  is  important,  however,  that 
the  germinating  grain  should  be  protected  from  direct 
sunlight.  The  blue  and  ultra-violet  rays  are  known  to 
have  a  destructive  action  upon  diastase.  This  action, 
however,  is  mitigated  on  the  one  hand  by  the  natural 
protection  afforded  by  the  yellow  colouring  matter  of  the 
husk  and  by  the  fact  that  the  total  amount  of  light 
admitted  to  the  malting  floor  is  never  very  great,  and  on 
the  other  hand  by  the  circumstance  that  the  brewer 
always  works  with  an  excess  of  diastase  over  his  actual 
requirements.  For  the  preparation  of  highly  diastatic 
malt  for  distilling  purposes,  however,  it  might  be  advan- 
tageous to  work  entirely  in  the  dark  or  behind  windows 
of  yellow  glass. — J.  F.  B. 

Starch    Paste ;     Certain    Liquefying    and    Saccharifying 

Actions  on P.  Petit,     Comptes  rend.,  1905,  141, 

1247—1249. 

Mai.t  infusions  react  towards  guaiacum  tincture  like  solu- 
tions of  ferrous  and  ferric  or  manganous  and  manganic 
compounds.  The  presence  of  iron  can  easily  be  detected 
in  the  coagulum  from  the  boded  infusion  ;  manganese  is 
also  present  in  minute  traces.  The  ferric  compounds  can 
be  reduced  by  treating  the  infusion  with  caustic  soda  and 
aluminium  ;  after  neutralisation  of  the  alkali  by  acetic 
acid,  the  liquid  does  not  give  a  blue  reaction  with  guaiacum 
and  is  devoid  of  liquefying  and  saccharifying  properties. 
Conversely,  if  a  malt  infusion  gives,  in  the  natural  state, 
only  a  very  faint  guaiacum  reaction,  it  may  be  made  to 
give  a  full  reaction  by  adding  a  trace  of  alkali,  passing  a 
current  of  air  through  the  liquid  and  re-acidifying  with 
lactic  acid.  The  liquid,  after  such  treatment,  is  still 
capable  of  liquefying  starch,  but  has  lost  its  saccharifying 
property.  Citric  acid  destroys  the  property  of  liquefying 
starch  and  of  reacting  with  guaiacum.  Solutions  possess- 
ing some  of  the  properties  of  malt  infusions  can  be  made 
artificially  by  treating  a  solution  of  commercial  albumin 
with  ferrous  and  ferric  oxides.  The  filtered  solution  gives 
a  blue  reaction  with  guaiacum  and  has  a  pronounced 
liquefying  action  on  starch  paste  at  20°  C.     The  addition 
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acid  and  asparagine  to  the  albumin  solutii  i  son- 
tsining  the  oxides  of  iron  intensifies  the  starch-liquefying 
on   \rr\    oonaiderablt .  and  even  Imp  u 
harifying  power  to  the  liquids.     .1.  I'.  B 

Fermentative  Enzymes  from   Plants ;    Isolation  of  . 

r    Stoklasa.     Centralb.  Bakt.  [Abth.  -'],  1904,  13.  80; 
through  '/..  gee.  Bramv.,  L905,  28.  800. 

I  in:    author   sums    up   the   conclusions   drawn   from    his 
various  researches  on  anai  robic  respiration  in  plan 
Una  J.,   I  ml  204).     It  is  definitely  eatab] 

that  the  process  of  anaerobic  respiration  in  the  plant  cell 

is  an  alcoholic  fcriiiciitatio  inied   bj    thi 

tion  of  lactic  acid,  the  mechanism  of  the  proi 

rued  by  tlic  nature  of  the  available  carbohydrates. 
The  anaerobic  metabolism  of  plants  is  identical  with 
fermentation  by  yeast)  and  its  quantitative 
aro  the  same.  Aerobic  respiration  is  probably  a  sei  Hilary 
phenomenon  ;  the  primary  process  is  tho  intra-moleoular 
movement  of  the  atoms  in  the  molecule  of  living  matter 
involving  the  migration  of  oxygen  in  the  molecule.  In 
abeenoeoi  air,  the  reduced  atomic  grouping — i.e.,  alcohol — 
has  no  opportunity  of  becoming  fixed  with  the  absorption 
oi  oxygon  in  moleoulai  syntheses;  it  is  therefore  elimi- 
nated together  with  carbon  dioxide.  But  in  presence  of 
air  such  fixation  occurs  under  the  influence  of  aero-oxy  I 
and  the  alcohol  takes  part  in  the  building  up  of  new 
portions  of  living  protoplasm,  in  which  process  carbon 
dioxide  and  hydrogen  are  not  formed. 

The  migration  of  atoms  in  the  molecule  of  dextrose  is 
termed  "  glycolysis,"  a  process  which  is  induced  by  glyco- 
lytic enzymes  ;  first  by  an  enzyme  "  alcoholase,"  and 
secondly  bv  one  called  "  laetolase,"  which  produces  lactic 
acid J.  F.  B. 


Yeast ;  Action  of  Stimulants  on .     Delbriick. 

zcit.  f.  Bran,  1905.  No.  242. 


Tages- 


Certain  substances,  especially  the  salts  of  phosphoric 
acid,  asparagine,  peptone,  magnesium  sulphate,  ftc, 
stimulate  the  fermentative  power  of  yeast  in  a  most 
marked  degree.  The  stimulating  influence  of  the  addition 
of  cereal  grist  is  to  be  ascribed  to  the  presence  of  such 
bodies  in  the  corn.  Oat  grist  shows  the  strongest  zymase- 
producing  power,  owing  probably  to  the  phosphates 
contained  therein.  Certain  industrial  effluents,  such  as 
the  water  used  for  washing  the  yeast,  also  increase  the 
zymatic  power  and  fermentative  activity.  The  metabolic 
products  of  yeast  isolated  by  Kutscher  also  belong  to  the 
category  of  yeast  stimulants.  (See  this  J.,  1905,  555  and 
1120:)^J.  F.  B. 

Beer ;    Fixation  of  Carbon  Dioxide  and  Permanence  of 

"Bead"  in  .     Mohr.     Tageszeit.  f.   Bran.,   1905, 

No.  242. 

The  fact  that  beer  is  capable  of  retaining  a  larger  propor- 
tion of  carbon  dioxide  than  an  equivalent  mixture  of 
water  and  alcohol  is  attributed  to  physical  causes  rather 
than  to  chemical.  The  main  factor  is  the  viscosity  of 
the  Uquid,  which  increases  the  stability  of  the  super- 
saturated solution.  The  viscosity  is  due  to  the  colloids 
which  hold  the  carbon  dioxide  in  solution  by  a  kind  of 
surface  action  termed  "  adsorption."  The  "  head " 
of  foam  also  offers  a  resistance  to  the  escape  of  the  carbon 
dioxide  remaining  in  the  beer.  The  existence  of  the 
"  head  "  is  again  mainly  due  to  the  colloids,  but  the  hop 
resins  also  play  a  part.  The  carbohydrates  have  no 
appreciable   influence. — J.  F.  B. 

Tannin  in  Wine  , 


Determination  of  — 
XXHL,  page  93. 

English  Patents. 
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Yeast ;  Desiccating  and  Preserving  .  H.  Living- 
stone, London.  Eng.  Pat.  27,626,  Dec.  17,  1904. 
Claim  is  made  for  the  method  of  desiccating  and  preserving 
yeast  consisting  in  removing  the  bulk  of  the  liquid  there- 
from, dividing  or  crumbling  the  moist  yeast,  spreading 
the  latter  out  thinly,  subjecting  it  to  a  current  of  pure  air, 


naturally  dry  or  artificially  dried,  "f  a  temperature  not 
exceeding  about   70    I  -     ad  ri  in 

tins  or  other  ret  i  pta    ■  i .  m.  1'. 

Caramel ;   Preparation  of  ,  and  Us  Application 

Colour  in 'i  Hatter  in  I  Liquors 

and  !"r  ot)  T.  D.  i 

London.     I  a     Pat  28.547J     D      28,  L904. 
Claims  arc  made  for  (1)  tho  process  of  purifying  caramel 
by  subjecting  its  solution  to  ith  or  without 

subsc  •  ion  :  (2)  I  lined 

and  beverages  ooloured  by  them  ;  (3)  the  colouring  of  beer 
by  adding  dialysed  caramel  to  the  unfermes 

— T.  H.  P. 

Beer  and  Similar  leverages  ;   Cooling  and  Aerating  . 

M.   F.    Chambers   and    1).    S.    L.    Archibald,   Romford. 

Eng.  Pat.  2317.  Bob.  6,  1905. 
The  apparatus  described,  in  whioh  the  cooling  and  aeration 
of  beer  and  the  like  boverage3  are  carried  out  simulta- 
neously, consists  of  a  suitable  aerating  vessel  provided  with 
a  cooling  coil  the  ends  of  which  pass  through  stuffing- 
boxes  in  the  aerator  into  inlet  and  outli  '  pipes  from  the 
brine  or  other  cooling  medium.  The  cooling  coil  is  fitted 
with  beaters  or  wings  to  act  as  rousers,  and  is  rotated 
by  means  of  a  pulley  fitted  to  one  of  its  prolonged  ends 
outside  the  aerator,  or  by  other  means.  Tho  two  ends  of 
the  coil  may  be  connected  together  inside  the  aerator 
by  a  central  hollow  or  solid  shaft,  so  as  to  provide  for  the 
symmetrical  rotation  of  tho  coil  within  the  aerator. 

— T.  H.  P. 

Beer  and  other  like  Liquids  ;    Process  for  Conditioning, 

Cooling   and   Freeing  from   Fermentable   Matter  . 

E.  H.  West  and  R.  W.  Wobster,  London.  Eng.  Pat. 
5360,  March  14,  1905. 
Claim  is  made  for  an  improved  process  for  conditioning 
beer  and  other  Uke  bquids,  which  consists  in  running  the 
beer  or  other  liquid  into  a  vessel  provided  with  devices 
for  warming,  cooling,  and,  when  necessary,  agitating  tho 
same,  adding  thereto  dry  hops,  and,  when  necessary. 
"  priming  "  or  unfertnented  wort.  The  mixture  is  then 
heated  by  means  of  a  warm  liquid  applied  to  the  surface 
of  the  said  vessel  in  order  to  facilitate  fermentation,  with 
or  without  rousing  bv  devices  operating  in  the  vessel. 
When  the  desired  point  of  conditioning  is  reached,  the 
fermentation  is  cheeked  by  coohng  the  mixture  to  a  temper- 
ature approximating  to  its  freezing  point,  by  means  of  a 
cold  liquid  applied  to  the  surface  of  the  vessel. — T.  H.  P. 

Whisky  and  the  like  ;  Method  and  Means  of  Blending . 

J.  Dunbar,  Glasgow.     Eng.  Pat.  1355,  Jan.  24,  1905. 

Claims  are  made  for :  ( 1 )  the  blending  and  complete 
mixing  of  various  kinds  of  manufactured  whisky  or  other 
Uquid  substances  by  the  use  of  a  circlet  of  inwardly 
directed  pipes  associated  with  an  air  pipe  so  as  to  form 
a  fine  spray  which  is  collected  in  a  confined  space;  (2) 
the  continuous  circulation,  aeration  and  cooling  of  the 
drinking  water  in  the  tanks  on  board  sea-going  vessels, 
by  this  spraying  process,  and  the  cooling  of  manufactured 
beer  in  heated  atmospheres. — T.  H.  P. 


German  Patent. 

Beverages  free  from  Alcohol  or  Poor  in  Alcohol ;   Process 

for   the    Preparation   of   from   Sterile    Fermented 

or    Xon-fermented    Fruit    Juices    and     the     like.     C. 
Briinneke.     Ger.  Pat.   162,486,  Dec.  9,   1903. 

The  claim  is  for  a  process  of  preparing  beverages  free 
from  alcohol  or  poor  in  alcohol  from  fermented  or  non- 
fermented  fruit  juices,  by  the  action  of  Saccharomyces 
membranatfaciens  or  Mycoderma  cerevisiae  with  free  access 
of  sterilised  air.  The  fruit  juice  is  sterilised  in  a  vessel, 
the  outlet  of  which  is  closed  by  an  air-filter,  and  a  pure 
culture  of  Sacch.  membrancejaciens  or  Mycoderma 
cerevisiae  is  introduced.  After  a  few  days,  the  decom- 
position of  the  alcohol  or  sugar  becomes  perceptible. 
The  fermentation  can  be  stopped  at  any  time  desired  by 
heating  to  at  least  603  C. — A.  S. 

D  3 
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XVIII.— FOODS ;    SANITATION;    WATER 
PURIFICATION,    &    DISINFECTANTS. 

(Continued  from  Page  37.) 

(J.)— FOODS. 

Malic   Acid ;    Detection   of   in    Fruit   Juices.     R. 

Kunz.     XXIII.,  page  92. 

English  Patents. 

Milk  and  Milk  Compounds  ;    Method  of  Preserving 

C.  Jung.  Vienna.     Eng.  Pat,  27,516,  Dee.  16,  1904. 
See  Fr.  Pat.  347,877  of  1904  :  this  J.,  1905,  452.— T.  F.  B. 

Mill  Products  ;  Process  and  Apparatus  for  Producing . 

J.   M.   Simpson.  Liverpool,  and  F.  Jackson,  Garstang. 

Eng.  Pat.  2020,  Feb.  1,  1905. 
Skimmed  or  separated  milk  and  oil  or  melted  fat  are  blown 
through  an  injector  jet  in  order  to  thoroughly  emulsify 
them.  The  product  may  be  dried  on  the  hot  roller  system 
and  powdered.  A  cream  may  be  obtained  by  using  a 
larger  proportion  of  fat  to  begin  with  or  by  subjecting 
the  thin  emulsion  to  centrifugal  action.  (Attention  is 
drawn  under  the  Pat.  Act,  1902,  to  the  following  Eng. 
Pats.  :— 3348  and  3359  of  1S82  ;  2869  of  1883  ;  8475  of 
1891;  22,115  of  1892:  17.630  of  1893;  2081  of  1896; 
11,524  of  1900;  3489  of  1901;  22.875  of  1903;  and 
13.715  of  1904,  this  J..  1905,  632.)— W.  P.  S. 

Whisky  and  the  like  ;  Method  and  Means  of  Blending . 

J.   Dunbar.     Eng.  Pat.   1355,  Jan.  24,   1905.     XVII., 

page  85. 

Butter  ;  Process  of  Makinq .     S.  C.  Boykin,  Gadsden, 

and  R.  B.  Mitchum,  Milan,  U.S.A.  Eng.  Pat,  13,479, 
June  29,  1905. 

See  Ft.  Pat,  355,837  of  1905  ;  this  J.,  1905,  1249.— T.F.B. 

Drying  Vegetables,  Frttits,  Starch  and  the  like  ;  Apparatus 

for  .     N.  Yagn,  St.  Petersburg.     Eng.  Pat.  5225, 

March  13,  1905. 
A  tall  chamber  is  divided  into  a  series  of  horizontal 
compartments  by  V"snaped  metal  partitions.  The  lowest 
compartment  is  heated  by  steam  and  is  in  communication 
with  the  atmosphere,  whilst  the  second  and  succeeding 
chambers  are  heated  by  conduction  through  the  metal 
divisions  to  a  successively  decreasing  degree  and  are 
isolated  from  the  external  air  by  flaps  or  doors  which 
cover  the  openings  through  which  the  material  to  be 
dried  is  introduced  or  withdrawn.  The  latter  is  spread 
on  trays  which  are  introduced  at  short  intervals  into  one 
end  of  the  second  compartment  and  pushed  forward  to 
the  other  end,  when  they  are  lifted  to  the  next  higher 
compartment  and  so  on  till  the  top  compartment,  which 
is  open  to  the  air,  is  reached.  The  air  in  each  compart- 
ment is  agitated  by  fans,  and  being  heated  by  contact 
with  the  metal  partition  forming  the  bottom  of  the  com- 
partment, rises  through  the  material  in  the  trays  and  takes 
up  moisture  ;  it  is  next  cooled  by  contact  with  the  under- 
side of  the  bottom  of  the  compartment  above,  deposits 
the  moisture  on  the  surface  and  sinks,  to  perform  the 
cycle  over  again.  The  deposited  moisture  flows  down 
the  under  surface  of  the  V-shaped  partitions  and  is  carried 
away  by  a  gutter. — W.  H.  C. 

United  States  Patents. 

Liquids  ;  [Electrical  ^Apparatus  for  Sterilising,  Purifying 

and    Ageing    .     R.    C.    Turner,    Assignor  to  C.  E. 

Turner,  Columbus,  Ohio.  U.S.  Pat.  Re-issue  12,421, 
Dec.  12,  1905. 
The  liquid  is  allowed  to  flow  from  a  tank  into  a  funnel 
supported  above  a  receiving  vessel.  In  the  latter  is 
placed  an  electrode  connected  with  one  pole  of  a  battery 
or  electric  supply,  whilst  the  funnel  is  connected  with 
the  other  pole.  The  current  passes  from  the  vessel  to 
the  funnel  through  the  stream  of  liquid  falling  from  the 
stem    of   the    funnel.     The   receiving   vessel   is    provided 


with  a  spout  so  that  the  liquid  may  flow  into  a  second 
funnel  and  receiving  vessel  placed  below  the  first  pair  and 
similarly  connected  with  an  electric  supply. — W.  P.  S. 

Milk  Separator ;    Centrifugal  .     B.   A.    O.    Prollius, 

Assignor  to  Aktieselskabet  Burmeister  &  Wains 
Maskin-og  Skibsbvggeri,  Copenhagen.  U.S.  Pat. 
807,639,  Dec.  19,  1905. 

See  Eng.  Pat,  14,960  of  1904  ;  this  J.,  1905,  509.— T.  F.  B. 

French  Patent. 

Alimentary  Product  from  Grains  ;  Preparation  of  an . 

Blattmann  and  Co.     Fr.  Pat.  357,451,  Sept.  2,  1905. 

The  substance  extracted  from  cereals,  <fcc,  by  alcohol, 
mixtures  of  alcohol  and  ether,  benzene,  carbon  tetra- 
chloride or  chloroform  is  separated  from  the  solvent  by 
evaporation,  and  the  residue  obtained  treated  with  acetone 
or  methyl  acetate.  The  product  is  then  dried  at  a  tem- 
perature below  40   C. — W.  P.  S. 

(B.)— SANITATION;     WATER    PURIFICATION. 

Plumbism  due  to  Electrolysis.     B.   Latham.     Electrician, 
1905,56  [10],  398— 399. 

A  case  of  lead  poisoning  having  occurred  in  a  cottage 
supplied  with  water  by  the  South  Hants  Waterworks 
Co.,  investigations  were  carried  out  for  the  purpose  of 
ascertaining  the  cause  of  the  presence  of  notable  quantities 
of  lead  in  the  water.  The  corrosion  of  the  service  pipe 
was  found  to  be  entirely  due  to  electrolysis,  set  up  by 
leakage  from  electric  lighting  mains  and  installation,  in 
the  near  vicinity.  When  a  current  of  30  amperes  was 
passing  through  the  mains  an  E.M.F.  of  1-8  volts  was 
detected  between  the '  earth-return  and  the  water  pipe 
running  to  the  house,  which,  in  the  engineer's  opinion, 
accounted  for  the  whole  trouble  which  had  occurred. 
Laboratory   experiments   confirmed   this   view. — W.  P.  S. 

English  Patent. 

Sewage  Sludge  ;    Method  and  Apparatus  for  Recovering 

Fatty  and  Oily  Matter  from .     The  Mayor,  Aldermen 

and  Citizens  of  Bradford,  J.  Garfield,  Bradford,  and  J. 
Grossmann,  Manchester.  Eng.  Pat.  29,558,  Dec.  31, 
1904. 

The  sewage  sludge  is  treated  with  sulphuric  acid,  or  with 
alkali,  or  heated  under  pressure  so  as  to  liberate  the  fatty 
acids.  The  mass  is  then  filter-pressed  and  the  cake,  now 
containing  about  30  per  cent,  of  water,  distilled.  For 
this  purpose  it  is  fed  by  means  of  a  double  hopper  into 
long  D-snaPed  retorts  which  are  surrounded  with  tiles 
and  saddles.  A  travelling  arrangement  conveys  the 
cake  through  the  retorts  at  such  a  rate  that  when  it 
reaches  the  other  end  of  the  retorts,  the  fatty  acids,  am- 
monia and  other  organic  compounds  are  removed,  the  heat 
being  kept  sufficiently  low  to  enable  the  residue  to  retain 
such  an  amount  of  nitrogenous  matter  as  will  render  it 
available  for  manurial  purposes.  The  gases  leaving  the 
retorts  are  condensed,  scrubbed  and  separated,  whilst  the 
residue  is  drawn  off  through  a  closed  discharging  box. 
Superheated  steam  may  be  blown  through  the  retorts 
during  the  distillation.  The  temperature  to  which  the 
retorts  are  heated  depends  on  the  nature  of  the  sludge. 

— W.  P.  S. 
United  States  Patents. 

Fuel ;     Artificial [from    Garbage].     E.     C.    May, 

Assignor  to  National  Garbage  Fuel  Co.,  U.S.  Pat. 
807,629,  Dee.  19,  1905.     II.,  page  61. 

Water ;     Process   for    Purifying    .     J.    F.    Wixford, 

St,  Louis,  Mo.     U.S.  Pat.  807,008,  Dec.  12,  1905. 

From  4  to  8  grains  of  ferrous  sulphate  are  added  to  each 
gallon  of  water  and  afterwards  sufficient  calcium  hydroxide 
to  neutralise  the  free  carbon  dioxide  and  sulphates  in  the 
water.  The  reagents  are  added  in  solution  to  a  running 
stream  of  the  water,  the  lime  solution  being  introduced 
at  a  point   below  that   at  which  the  ferrous  sulphate  is 
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added.     After  the  addition  of  the  reagents  the  a  iter  is 
kepi  in  ■  state  of  agitation  for  a  f<  «  minutes  and  then 
allowed  to  settle.     The  quantity  oi  •  uKium  hydi 
added  should  be  such  that   the  water  shows  a       tinot 
alkalinity  when  tested  with  silver  nitrate  after  thi 
of  a  considerable  time. — \\ .  1'.  S. 

Water ;     Process   /or    Purifying   .     J.    I',    Wixford, 

St.    I-ouis.   Mo.     U.S.    Pat.    807,412.    Dec.    12,    1905. 
process  •  onsists  in  adding  from  0-25  to  2  (.-rains  (if 
ferrous  fluoride  to  eaoh  gallon  of  she  water  and  after* 

sufficient  calcium  hydroxide  solution  to  render  the  ( 
distinctly  alkaline.     After  mixing,  the  water  is  allowed  to 
settle.  — U.  P.  S. 

Purification    of    Liquids;     Method    of    Biological    . 

W.  P.  Dunbar,  Hamburg,  Germany.     U.S.  Pat  807,667. 

Dee.  19.  1905. 

See  Fr.  Pat.  337,301  of  1903  ;  this  J.,  1904,  500— T.  F.  B. 
German  Patent. 

Argillaceous  Matter  from  Waters  ;  Process  for  the  Separa- 
tion of  .     C.  Borchardt.     Ger.  Pat.    162,698,  May 

;..  1903. 

The  process  is  intended  for  the  separation  of  argillaceous 
matter  from  water  which  is  to  be  subsequently  treated 
in  contact-beds  or  tilters.  A  long  piece  of  textile  mat 
is  laid  over  the  perforated  bottom  of  the  supply  channel 
of  the  filter-chamber  and  is  held  in  place  by  weights  on 
the  two  long  sides,  and  also  by  the  water.  The  sides  of 
the  bottom  of  the  supply  channel  are  preferably  con- 
structed in  the  form  of  steps  on  which  the  weights  holding 
the  cloth  in  position  are  placed  ;  the  width  of  cloth  used 
may  then  be  varied  according  to  the  quantity  of  argillaceous 
matter  contained  in  the  water.  It  is  stated  that  by  the  use 
of  this  auxiliary  filter  for  arsn'llaceous  matter,  the  working 
life  of  a  filter-chamber  or  bed  is  lengthened  by  from  one 
to  three  months. — A.  S. 

(C.)— DISINFECTANTS. 
English  Patent. 

I  a  •idicidc  ;    J m proved  as  a  Destructive  Agent  for 

Parm  and  Garden  Invertebrate  Pest*.     E.   M.   Holmes, 
S  venoaks,  Kent.     Eng.  Pat.  8081,  April  15,  1905. 

Cjaim  is  made  for  an  insecticide  consisting  of  saponin 
mixed  either  as  a  solution,  emulsifier  or  powder  with 
stavesacre  oil,  tar  oils,  fatty  oils,  preparations  of  tobacco, 
sulphur,  lime,  hellebore,  quassia  and  flowers  of  chrysanthe- 
mum, or  any  of  them,  whereby  certain  of  the  said  sub- 
stances are  rendered  more  suitable  for  practicable  applica- 
tion as  insecticides  and  their  efficiency  increased. — T.  H.  P. 


French  Patents. 

Besin  and  Besin  Oils  ;  Method  of  Treating .     K.  Bosch 

Fr.  Pat.  357,391,  June  21,  1905.     XILLB.,  page  82. 

Insecticide  ;  Manufacture  of  an .     K.Bosch.   Fr.  Pat. 

357,392,  June  21,   1905.     Under  Int.  Conv.,  June  21, 
1904. 

The  preparation  is  particularly  applicable  for  the  destruc- 
tion of  phylloxera,  caterpillars,  &c.,  and  consists  of  nitro- 
phenol  or  a  solution  of  the  same.  Resin  soap  may  be 
added  to  bring  the  solution  in  close  contact  with  the 
leaves,  and  for  transport  the  preparation  may  be  mixed 
in  the  form  of  a  powder  with  infusorial  earth,  gypsum. 
barvtes,  &0.  Sulphur  and  copper  sulphate  may  also  be 
added.— W.   P.   S. 


Manufacture  of  a  Double  Acetatt 
I.  C.  Ponthus.     Fr.  Pat.  357,414, 


Copper  and  Calcium  ; 

of [Insecticide]. 

Aug.  31,  1905. 

A  boiling  concentrated  solution  of  copper  sulphate  is 
added  to  a  hot  concentrated  solution  of  calcium  acetate, 
until  the  colour  of  the  solution  becomes  blue  without  a 
green  tinge.     The  acetic  acid  vapour  expelled  during  the 


process  is  conducted  away  for  conden 

non.  filtered  from  the  precipitated 

to  crystallise.     Tin'  composition  awrignftd  to 

formed,   is    DXCaHgOa)  i  -ii  0, 

and  the  salt    is   said  to  hi-  very  efficacious 

moot  of  infected  vines. — E.  P. 


XIX.-PAPER,  PASTEBOARD,  Etc. 
(Continued  from  page  38.) 

English  Patents. 

Paper;      Manufacture    of     Irregularly     Coloured     

O.  Iiuray,  London.  From  Farbwerke  voriu.  Meister, 
Lucius  and  Briining,  Hoechsl  a/  .Main,  Germany.  Eng. 
Pat.  27,870,  Dee.  30,  1904. 

A  suitable  solution  of  dyestuff  is  allowed  to  drop  from 
a  series  of  vessels  on  to  the  pulp  in  a  paper  machine  at  a 
suitable  point,  where  the  pulp  is  sufficiently  dilute,  e.g., 
between  the  admission  box,  above  the  breast  roller,  and  the 
sluices.  The  vessels  containing  the  colour  solution  may 
bo  given  a  transversal  movement  in  relation  to  that  of  the 
paper  pulp,  or  an  undulating  movement  may  be  given  to 
the  pulp  by  placing  weirs  before  the  last  sluice,  or  by 
suitably  adjusting  the  How  of  water  to  the  pulp. — T.  F.  li. 

Paper-Making  Machines;  Apparatus  for  Supplying 
Colouring  Matter,  Mixed  Colour  Solutions,  or  Colour- 
Producing  Chemicals  in for  the  Manufacture  of  One 

Side  Coloured,  Clouded  Coloured  and  Marbled  Papers. 
C.  Tittel,  Josefsthal,  Austria.  Eng.  Pat.  17,163,  Aug. 
•24,  1905. 


^Tr? 


u 


The  apparatus  shown  in  side  elevation  in  the  accom- 
panying figure  is  suited  for  the  production  of  "  marbled  " 
or  "  clouded  "  coloured  papers.  The  colour  solution  is 
introduced  through  pipe  c,  and  enters  pipe  e,  regulated  by 
aid  of  the  dial  u  ;  inside  pipe  e  is  a  perforated  steam  pipe 
r,,  both  these  pipes  extending  the  width  of  the  web  of 
paper.  On  the  top  of  e  are  provided  a  number  of  nozzles 
(see  x),  through  which  the  colour  solution  is  forced  by  the 
steam.  These  nozzles  terminate  above  the  top  6  of 
trough  /,  and  cause  the  colour  to  flow  over  it  in  irregular 
streams,  whence  it  passes  over  the  squeezing  roller  k  on 
to  the  web  of  paper.  For  preparing  evenly-coloured 
paper,  pipes  e  and  r  are  replaced  by  stirring  blades, 
revolving  at  about  300  revolutions  per  minute.  Th. 
serve  to  drive  the  colour  through  a  number  of  holes  in  the 
cover  6,  whence  it  flows  through  sluice  g  (controlled  by 
wheel  p)  on  to  the  squeezing  roller  as  before.  The  above 
is  an  improvement  on  Eng.  Pat.  10,798  of  1904  (this  J., 
1904,  834).— T.  F.  B. 


-- 
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United  Statks  Patents. 

Card  o'   Pulp   Board  ;     Method  and  Apparatus  for  the 

Manufacture  of .     H.  I).  Loria,  Orchanips,  France. 

U.S.  Pax.  .S07,753,  Dec.  19,  1905. 

See  Eng.  Pat.  -23,245  of  1904  ;  this  J.,  1905,  149.— T.  F.  B. 

Wood-Fibre  Digester.  A.  \V.  Haudford,  Evanston,  HI., 
Assismor  to  Wood  Distillates  and  Fibre  Co.,  Chicago. 
U.S.  Pat  807,925,  Deo.  19.  1905. 
The  apparaus  consists  of  a  rotary  shell  containing  a 
rotary  axial  shaft  fitted  with  arms  for  the  purpose  of 
moving  forward  the  contents  of  the  shell  while  the  latter  I 
is  at  rest.  The  shaft  and  shell  can  be  rotated  separately, 
and  either  of  them  can  be  disconnected  from  the  source 
of  power.  Steam  is  supplied  to  the  shell  through  a  j 
pipe  telescoping  with  the  axial  bore  of  the  shaft,  which 
bore  opens  into  the  shell,  whilst  an  exhaust  pipe  is  con- 
nected with  the  opposite  end  of  the  shaft  bore.  A  number 
of  pipes,  connected  with  the  shaft  bore,  extend  longi- 
tudinally in  the  shell,  and  open  at  different  points  to  dis- 
tribute steam.  A  valve  connection  for  a  drain  pipe  is 
provided  at  one  part  of  the  shell,  and  a  drain  pipe,  fitted 
with  a  pump,  is  provided  to  connect  with  this  valve  when 
the  shell  is  in  a  certain  position.  The  exhauster  is  con- 
nected with  the  exhaust-pipe  to  draw  off  vapours  from  the 
shell.     The  shell  is  also  fitted  with  a  manhole. — C.  S. 

Pulp  and  Paper  Machinery.  H.  Parker,  Assignor  to 
Improved  Paper  Machinery  Co.,  both  of  Nashua,  N.H. 
U.S.  Pat.  808,614,  Dec.  26,  1905. 

In  a  paper  machine  of  the  cylindrical  type,  each  indepen- 
dent "  cylinder  mold  "  is  provided  with  its  own  couch  roll 
and  endless  felt.  The  webs  made  on  each  cylinder  are 
superposed  to  form  one  composite  web  of  paper  which 
passes  over  a  suction  apparatus  above  which  a  press- 
roll  is  adjusted  so  as  to  subject  the  web  simultaneously 
to  pressure  and  suction. — J.  F.  B. 

French  Patents. 

Photographic    Papers    for    Producing    Images    Sensitive 

to  Daylight  ;   Phosphorescent  .     R.  Bau.     Fr.  Pat. 

356,735,  Aug.   7,   1905.     XXL,  page  90. 

Straw,  Jute,  dbc.    Treatment  of [for  Paper  Manufacture]. 

D.    Giaj-Tenua.     Fr.    Pat,    357.374,    Aug.    31,    1905. 
Under  Int.  Conv.,  March  27,  1905. 

In  order  to  obtain  a  tough  cellulose  from  straw,  jute, 
esparto,  &c,  suitable  for  use  in  paper  manufacture 
in  place  of  wood  pulp,  the  following  process  is  carried  out : 
100  kilos,  of  the  straw,  &c,  are  boiled  with  a  mixture  of 
sodium  carbonate,  8  to  10  kilos.  ;  lime,  6  to  7-5  kilos.  ; 
borax,  0-5  to  1  kilo.  ;  kaolin  or  clay,  2  to  2-5  kilos.  ;  and 
casein  or  starch,  1  to  1-5  kilos.  The  product  is  washed, 
bleached,  and  made  up  into  paper  in  the  usual  way. 
It  is  stated  that  the  yield  of  bleached  cellulose  is  from  53 
to  58  per  cent,  of  the  weight  of  straw  used. — T.  F.  B. 

Silk  ;    Recovery  of  Solvents,  especially  Alcohol  and  Ether, 

from  Bobbins  of  Artificial  ■ .     J.  Douge.     Fr.  Pat. 

356,835,  April  21,    1905.     V.,   page  71. 

Viscose  ;   Process  of  Making  Threads  and  Films  of . 

S.   Pissarev.      Fr.    Pat.   357,056,   Aug.    19,    1905.     V., 
page  70. 

Cellulose  Solutions  ;    Process  of  Making by  means 

of  Alkylamines.     E.   W.   Friedrich.     Fr.   Pat.   357,171, 
Aug.  24,   1905.     Under  Int.  Conv.,  Aug.  25,   1904. 

It  is  proposed  to  employ  solutions  of  copper  oxide  in  alkyl- 
amines instead  of  in  ammonia  for  dissolving  cellulose  for 
various  purposes,  e.g.,  making  artificial  silk.  320  grms. 
of  cellulose  are  moistened  with  hot  water,  and  added  to 
3-4  litres  of  caustic  soda  solution  (30°  B.) ;  250  grms. 
of  copper  sulphate  are  then  gradually  added,  the  solution 
of  sodium  sulphate  is  filtered  off,  and  the  cellulose  is 
dissolved  in  a  33  per  cent,  aqueous  solution  of  methyl, 
amine,  the  temperature  being  kept  low.  These  solutions 
are  stated  to  coagulate  very  rapidly,  the  resulting  threads 
being  very  elastic. — T.  F.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,    AND    EXTRACTS. 

{Continued  from  page  39). 

Strychnine  ;     Action  of  Bromine  on .     H.   Beckurtf. 

Arch.  Pharm.,  1905,  243,  493—496. 

It  has  been  previously  showTi  that  when  two  atoms  of 
bromine  are  allowed  to  act  on  strychnine  hydrobromide 
in  aqueous  solution,  bromo-strychnine  hydrobromide 
C21H21Br2N202.HBr  is  formed.  With  four  atoms  of 
bromine,  another  bromo-compound,  bromostrychnine 
dibromide,  C21N21Br2N202Br2  is  obtained  as  well,  in  the 
form  of  a  bulky  yellow  precipitate.  On  employing  an 
excess  of  bromine,  this  dibromide  is  not  obtained,  but  the 
tribromide  C'21H21Br2N202Br3   results. 

This  tribromide  is  obtained  by  the  addition  of  an  excess 
of  bromine  solution  to  a  strong  hot  solution  of  strychnine 
hydrobromide  until  precipitation  ceases,  and  the  super- 
natant liquid  is  coloured  yellowish-red.  The  micro- 
crystalline  tribromide,  dried  over  sulphuric  acid,  has  no 
definite  m.  pt.  ;  it  is  insoluble  in  water,  and  sparingly 
soluble  in  alcohol ;  the  latter  solution  is  at  first  alkaline 
in  reaction  but.  becomes  acid  on  keeping.  When  strych- 
nine nitrate  is  used,  the  precipitate  obtained  is  not  pure  ; 
bromostrychnine  tribromide  is  not  obtained,  but  a  precipi- 
tate containing  less  bromine  and  much  nitric  acid. 

On  treating  bromostrychnine  tribromide  with  boiling 
absolute  alcohol,  the  yellow  alkaline  solution  at  first 
obtained  became  colourless  and  acid  on  continued  heating 
for  10  minutes.  On  evaporation,  no  crystalline  compound 
was  formed  ;  the  syrupy  residue  obtained  was  dissolved 
in  hot  water,  and  treated  with  excess  of  ammonia.  The 
precipitated  body  was  dissolved  in  alcohol ;  on  adding 
water  to  this  solution,  crumbling  crystals  were  obtained, 
which,  when  recrystallised,  reparated  as  well  formed 
rhombic  tablets  of  monobromostrychnine  C2xH21BrN202  ; 
in.  pt.  222°  C.  The  same  body  was  obtained  by  the  action 
of  alcoholic  potash.  With  hydrogen  sulphide,  mono- 
bromostrychnine hydrobromide  was  formed,  and  nascent 
hydrogen  reduced  the  tribromide  to  the  monobromide. 

When  heated  at  105°  C,  to  constant  weight,  the  lighter 
coloured  powder  had  the  constitution  of  bromostrychnine 
dibromide  C21 H21  BrN202Br2.  This  dibromide  behaves 
like  the  tribromide  when  treated  with  alcoholic  potash, 
hydrogen  sulphide  and  nascent  hydrogen.  It  may  also 
be  obtained  by  extracting  the  tribromide  with  cold  alcohol 
which  removes  one  atom  of  bromine. 

The  behaviour  of  bromostrychnine  tribromide  indicates 
that  the  bromine  atoms  are  readily  split  off,  so  that  it 
must  be  regarded  as  a  mere  bromo  additive  compound  of 
bromostrychnine  and   bromine. — J.  O.  B. 

Otto  of  Pose  ;   Alcohol  in .     W.  H.  Simmons.     Chem. 

and  Druggist,  1906,  68,  20. 

The  presence  of  dilute  alcohol,  has,  in  two  cases,  recently 
been  detected  in  deliveries  of  otto  of  rose  ;  the  preliminary 
samples  did  not  contain  alcohol,  the  presence  of  which  was 
probably  due  to  insufficient  drainage  after  the  vases  had 
been  cleaned  and  rinsed  with  alcohol.  The  quantity  of 
foreign  matter  (alcohol  plus  water)  found  was  0#65  and  1-0 
per  cent.  The  refractive  indices  of  the  oils  were  low, 
otherwise  their  properties  were  those  of  the  pure  oil. 

— T.  F.  B. 

Oil  of  False  Savin  (J uniperus  Phoenicia).     J.  C.  Umney 
and  C.  T.  Bennett,     Pharm.  J.,  1905,  75,  827—829. 

The  authors  recently  examined  a  sample  of  savin  oil  from 
the  South  of  France,  the  characters  of  which  differed 
considerably  from  those  of  pure  savin  oil  and  German 
savin  oil,  but  agreed  closely  with  those  of  some  of  the  oils 
which,  hitherto,  have  been  looked  upon  as  adulterated 
with  oil  of  turpentine.  Examination  of  the  plant  from 
which  the  oil  was  derived  showed  this  to  be  not  Juniperus 
sabina  but  Juniperus  Phoenicia  (the  common  Mediter- 
ranean species).  A  comparison  of  the  oil  of  Juniperus 
Phoenicia  with  German  savin  oil  and  with  oil  distilled  in 
England  from  Juniperus  sabina  is  given  in  the  following 
table  : — 


■i.i,    II    IBM  ]         i  .     \\      PINE  l  III  HH  u  \i.Mlh 


The  oil  from  J.  Phcmicia  contain-  m 
pinene. 

The  authors  point  out  that  as  the  medicinal  properties 
of  sarin  oil  arc  most  probably  due  to  the  sabinol  and  its 
acetate  present  therein,  the  oil  from  J.   Pham 
savin)   should   not    be   substituted    for    the   oil    from   J. 
sabina  (true  sarin). — A.  S. 


/  Fruits  ;    Estt  ntici  I 
'"  Light  "     and     "  Heavy 
Oct.*  1905,  26. 


— .     [Proportions  of 
Haensel's     I 


Thtkinoian  parsley  seeds  have  been  found  to  yield 
1-1  per  cent,  of  "  light  "  oil  ami  3">  per  cent,  of  "  hear;  " 
oil.  The  "light"  oil  had  the  sp.  gr.  0887  at  18  C. ; 
aD  =  — 45°.  The  "heavy"  oil  the  sp.  gr.  1-106  at 
Is  Cj  ap  =  — 1°25'.  No  crystallisation  of  apiol  was 
obserred  either  during  distillation,  oro.i  standing.— J.  0.  B 

Cinnamon    Chips;     I  Oil  of  .     [Proportions 

of "  Light  "  and  "  Heavy  "  OH  of  Cinnamon].     Haensel's 
Report.     Oct..   1905,  11. 

In  a  recent  distillation  of  cinnamon  chips,  the  heavy  and 
light  oils  were  collected  separately.     The   Light   oil  had 
the  sp.  gr.  0-996  and  contained  47  per  cent,  of  aldeh; 
The  heavy  oil,  sp.  gr.   1-025,  contained  67   per  cent,  of 
aldehydes.     About  66-6  p.-r  cent,  of  tl  I  oil  obtained 

was  "  light  "  oil.  and  33-3  per  cent.  "  heavy  "  oil. — J.  O.  B. 

Acetaldehyde  ;  Action  of  Sodium  Sulphite  on .  Seyewetz 

and  Bardin.     Bull.  Soc.  Chim..  1905,  33,  1312—1314. 

Fifty  e.c.  of  a  15  per  cent,  solution  of  anhydrous  sodium 
sulphite  are  slowly  added  to  200  grms.  of  95  per  cent. 
acetaldehyde,  the  temperature  being  kept  at  0  I '.,  and 
the  mixture  is  extracted  with  ether.  The  extracts  are 
evaporated,  and  the  residue  is  distilled,  the  products 
consisting  chiefly  of  crotonic  aldehyde  and  crotonic 
The  above  conditions  are  stated  to  give  the  best  yield  of 
crotonic  aldehvdo  (about  40  per  cent,  of  the  theoretical 
yield).— T.  F.  B. 


—  in   E'.ky! 
Z.    physik.    Chem., 


Mercuric  Chloride  ;  Solubility  of  - 
and  Acetone.  A.  II.  \V.  Aten. 
1906,  54.  121—123. 

The  results  of  the  author"s  determinations  are  shown  in 
the  following  table  : — 


Temperature. 

Composition  of  Solution 

of  Mercuric  Chloride. 

Ethyl  acetate  solution. 

ation. 

1 
—  15 
0 
+  10 
+  17 
+  25 

9-10 

9-13 

14-5 
14-:l 
18-7 

In  the  column  relating  to  the  acetone  solution,  the  first 
three  numbers  refer  to  the  case  of  the  solution 
a   compound    of    mercuric    chloride    and    acetone.    I 
(CH,).,l'o.  as  solid  constituent,  whilst  the  last  : 
to  mercuric  chloride  as  the  solid  substance.     On  a 
mercuric  chloride  to  acetone  at  temperatures  below   10 


1. 1. in. 

roll. I  I 

intri  .iut  which 

\ 

•  inr\  ;       A 
of .     A.   WClilk.      Will  . 

Cinchona    Exports    frcm 

5,    1906. 

The   X.Y.    Nederlandsche   Veem   at 
the  shipments  from  Java  to  Europe  at 

it.  lb.  lb. 

1905    ...  1- 

1896    .. 
1902    ..13.34 

|s.'4  B  917,700 

,i. 

'    pound  =  II  KnKlish  pound.) 
With  regard  to  the  possibi  [port-tax  on  Java 

cinchona,  whicl  ral  quartet 

now  appears  from  the  report  of  the  Java  Budget,  which 
has  j  i  ted,  thai  cinchona  has  no1 

for  an  export  duty.  ^T  ! 

[sit   Patents. 

ohor :      Manufacture    of ■     A.     Zimmermann, 

London.     I  Fabr.   auf    Actien,    vorm.    K. 

Schering,  Berlin.     Eng.  Pat  9008,  April  28,  I 

A  MIXTURE  of  borneol  vapour  and  oxygen  or  air.  at  about 
passed  over  som<   catalytic  agent,  eg.,  spirals 
of  copper  wire  or  platinis.  rthen- 

ware  contained   in  a  tube;    after  about   '    .  the 

prod  .  intain  about  25  per  cent,  of  camphor. 

(Compare  Eng.  Pa  .  9550  of  1905;    this  J..   ' 

— T.  F.  B 

Prolocatechuic  Aldehyde  ;  Process  for  Manufacturing . 

E.,  II..  and  K.   i  Schimmel  und  I 

Leipzig.   Germany.     Eng.    Pat.    18,992     - 
Dnder  lm   I  Oct.  17,  1904. 

PrpEEONAL  or  piperonal  chloride  is  heated  with  a  halo 
compound  of  sulphur  or  of  sulphuric  acid  ;    the 
piperonal  chloride   thus   produced   (which   is   chloric 
in   the   methylene  group  only)   is  converted   into   pn 
catechnic    aldehyde    by    boiling    with    water.      15-4    kilos. 
of  piperonal  may  be  heated  \\;th  26-8  kilos,  of  sulphury] 
chloride  to  about  80    C. ;   the  product  of  the  reaction  is 
boiled  with  water,  and  the  aldehyde  extracted  with  ether. 

— T.  F.  B. 

1" sited  States  Patents. 

Organic  (  .    Manufacture  of by  Oxidation. 

u      Lang,    '    Ibke-on-the-Elbe,    Germany.     U.S.    Pat. 
105. 
Fr.  Pat.  323,916  of  1"  19  13,  571.— T.  F.  B. 

\rbiturk  Acids;    Process  of  Mating . 

B.  R.    S  br.   en   II 

Act.-Ges.,    Rad  rmany.     U.S.    P 

26,   1905. 

10.201  of  1905;  thisJ  .  -T.  F.  B. 

French  Patents. 

Ethyl  !  ;     Production    of   .      I 

Freres,  and   E    1 

1904. 

TITrTED  ethylen  are  obtained   by   treating 

with  concentrated    so  "••  ehlorhvdriiis 

of   the    senerai    formula    1MI  Fr.    Pat. 

339,131  of  1903;    this  J.,   1905,43).     The  following  com- 
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1900. 


•  d  claimed  : — Metho-ethenylethane 


r.,li, 


X' 


O 


( 'H.i  ; 

ide,  and  methophenylethenyl 
When   treated   with   amines,   these  oxides  yield 
to  be  of  therapeutic  value:  when 
reduced,  they  produce  alcohols.     Tiny  ran 
verted,  <.</..  by  n  nto  odorific  aldehydes. 

— T.  P.  B. 

18  for  Making  Derived 

Dialkylmalonic    Arid    and .     Farbwerke     vorm. 

ter,  Lucius  mid  Briining.     Fr.   Pat  350,255,  Oct. 
24.  1904. 

[ethylmalonic   esters  are  con- 

.  with  dicyanodiamide  by  means  of  a  solution  of 

sodium  in  methyl  or  ethyl  alcohol,  or  when  diethylmalonic 

are    similarly    condensed   by  aid  of  a  solution  of 

sodium    in    methyl    alcohol.  I  ate    products    are 

d  which,  when  heated  with  acids,  are  converted 

into    the    corresponding  dialkylmalonylureas.     (Compare 

Fr.  Pat    :  16,188  of  1904  ;    this  J.,  1905.  131.)— T.  F.  B. 

DialkyViarhilurie    Acid*  ;     Process    of    Preparing   . 

i,    Meistor,    Lucius   und   Briining.     Fr. 
Pa'  I   ,  Nov.  16,  1904. 

Ske  U.S.  Pat.  795,495  of  1905  ;  this  J..  1905. 903.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

I  from  page  39.) 

hotogra/phic  Papers]  Darken- 
Light,  and  i  !  no  Soluble  Silver 

.    A.  and  L.  Lumiere.    Phot.  J., 

45.  408. 

All  "  prh  i  present  in  use  contain  an 

excel  Die  ills,  which  cause  deterioration  of 

mulsion,  as  well  as  favouring  the  formation  of  silver 
-tains  on  the  negative  ami  print.  It  has  been  found  that, 
when  reducing  agents  are  added  to  a  silver  halide  emulsion 

eeially  a  chloride  emulsion),  containing  no  execs-  of 
soluble  silver  salts,   the  emulsion   is  darkened   by  light. 

■rig   organic    sul  rnino   compounds   are   less 

active  in  this  ri  ban  hydroxy  compounds,  and  with 

the  latter  the  reducing  properties  depend  on  the  number 

of  1  i  mol   is   very  suitable 

for  use  in  ma!.  per-,     til  inorganic  substances, 

manganous  salts,  nitrite.-  and  arsenites  are  of  interest  in 

this  connection.     The  reducing  agent  is  incorporated  with 

the  silver  emulsion,  which  maj   tx    prepared  with  gelatin. 

in,    collodion,    &c.     Papers    prepared    as 

indicated   abov  ess  excellent   keeping 

properties,  and  to  have  no  tendency  when  damp  to  stain 

■  d  ami  lived  in  the  same  manner 

•  printing  out"  papers. — T.  F.  B. 

English  Patents. 
Photographic  Vial-*.  Films  or  tin  like;    Developing  find 

p)  it    1 1    ■  lopt  rs  for  vse 
C.     I».     Abel,     London.     From    Act.-Ges.    f. 
Anilinfabr.,  Berlin.     Eng.  Pat.  9116,  May  1.  1905. 

See  Ft.  lit.  354,005  of  1905  ;  this  J.,  1905,  1084.— T.  P.  B. 

R<  product  Catalysis. 

Neuc  Phot.  I       .  A.-G.,  Steglitz.  Germany 

Eng.    I'M.   20,372,  Oct.   9,    1905      Undei    Int.   Conv 
13,   1904 

IV.  Pat.  347.732  of  1904  :   this  .1..  1905,  347.— T.  P.  B. 

NTS. 

Process  of  «,<•  by  Chemical 

Original  being  Jiegem  rated 
■  I.  Trucbelut.      Fr.  Pat.  350,289.  Nov.  3,  1904. 
This   specification    relates   to   a    process   of   reproducing 


objects  coloured  only  by  the  three  fundamental  colours, 
the  red  consisting  of  a  mixture  of  an  Eosinlake  and  nickel 
phosphate  :  the  blue,  a  Methylene  Blue  lake  and  mer- 
curous  chloride,  and  the  yellow,  a  Martius'  Yellow  lake 
and  lead  sulphate.  The  original  is  first  treated  with  a 
1  per  cent,  solution  of  potassium  ferricyanide,  washed, 
treated  with  a  10  per  cent,  oxalic  acid  solution  and  washed 
again  :  this  is  said  to  convert  the  red  portions  of  the  imago 
into  orange,  and  to  decolorise  the  yellow.  The  resulting 
image  is  photographed,  and  printing  plates  made  from 
this  anil  the  subsequent  negatives.  The  image  is  now 
treated  with  an  ammoniacal  solution  of  potassium  ferro- 
eyanide.  washed,  treated  with  2  per  cent,  sulphuric  acid, 
and  photographed.  The  image  is  further  treated  with  a 
5  per  cent,  ferric  chloride  solution,  washed,  and  treated 
with  an  8  per  cent,  potassium  bichromate  solution,  washed, 
and  immersed  in  2  per  cent,  sulphuric  acid  and  again  photo- 
graphed. The  printing  plates  obtained  from  these  nega- 
tives correspond  to  the  red,  blue  and  yellow  portions 
respectively  of  the  original.  By  now  washing  the  treated 
image  in  water,  it  is  stated  to  be  restored  to  its  original 
colours,  the  only  difference  being  that  the  Martius' 
Yellow  portions  are  replaced  by  lead  chromate.  The 
printing  plates  are  inked  with  suitable  colours  and 
utilised  for  three-colour  printing  in  the  usual  manner. 

— T.  F.  B. 

Flashlight  Powders.     Farbenfabr.  vorm.  P.  Baver  und  Co. 

Fr.  Pat.  350.308.  Nov.  15,  1904. 
See  Eng.  Pat.  24,987  d!  1904  ;  this  J.,  1905,  1031.— T.  F.  B. 

Photograph*  <for  Producing  Images  Sensitive  to 

Daylight  ;    Phosphorescent  .      R.   Bau.      Fr.   Pat. 

356,735,  Aug.  7.  1905. 

One  cubic  decimetre  of  the  paper  pulp  is  mixed  with 
150  grins,  of  calcium  sulphide,  30  grms.  of  zinc  sulphide 
and  20  grms.  of  strontium  sulphide.  The  paste  is  made 
into  paper  in  the  usual  manner,  and  this,  when  dry,  is 
rendered  impervious  with  a  lac  varnish.  The  paper  is 
now  coated  with  a  sensitive  silver  emulsion.  It  gives 
phosphorescent  prints  when  exposed  beneath  a  negative 
and  finished  as  usual. — T.  F.  B. 

Photograph-it    i  i  ;    i    oo,  -    of  Makii  </ .    I.  Hoff- 

siiniincr.      Fr.   Pat.  357.453.  Sept.  2,  1905. 

See  Eng.  Pat.  17,303  of  1905  :  this  J.,  1905,  1189.— T.  F.  B. 

Viscost  :    Process  for  Making  Threads  or  Films  of . 

S.    Pissa.ev.      Fr.    Pat.    357,056,    Aug.    19,    1905.       V.. 
page  70 


XXII.    EXPLOSIVES,  MATCHES,  Etc. 

'  i  ■    a  mi.  'I  from  page  40.) 

Match  Indv  stry  of  Italy.     Bd.  of  Trade  J.,  JaD.  4,  1906. 

The  manufacture  of  phosphorus  matches  in  Italy  dates 
back  to  1831,  the  first  match  factory  being  established 
at  Empoli.  This  factory  is  -till  in  existence,  employing 
about  50  workmen.  'The  most  important  centres  of  the 
industry  are  in  Piedmont  and  Tuscany. 

In  1880  the  exports  of  wax  matches  amounted  to  9357 
quintals  valued  at  2,198,825  lire,  and  0079  quintals  of 
wooden  matches  valued  at  243,160  lire.  The  industry 
showed  a  notable  development  between  the  years  1881 
and  1890;  it  received,  however,  a  set-back  in  1895  when  a 
law  was  passed  imposing  a  tax  on  the  manufacture  of 
matches.  Before  the-  promulgation  of  this  law  there  were 
489  manufactories  of  wooden  matches  and  40  manufac- 
tories of  wax  matches,  but  this  number  has  since  shown  a 
great  den-  asi .  and  at  the  present  day  there  are  only  220 
factories  of  both  kinds.  The  formation  of  a  company 
combining  over  a  dozen  large  firms  has  brought  about  the 
closure  of  a  large  number  of  small  factories.  In  1903 — 04 
the  total  output  of  tiie  combine  amounted  to  S987  million 
wooden  matches  ami  25,084  million  wax  matches,  the 
total  output  of  tin  country  being  43,178  million  wooden 
matches  and  29.523  million  wax  matches. 

The  importation  of  wooden  matches  into  Italy  is  very- 
small,  but  there  is  a  fairly  large  import  of  wax  matches. 


IllOfl  1 


i 'i     win 


i     l  HEMIS'I  Ki 


Winic  mill  red   phosphorus  usod  in  thi  i 

wax   mati 'lies  comes  From  Germany,    Pi 

Britain.     During  tin-  years   1902  and    1903  thi 

import   uf   phosphorus   for   match   makin  to 

about  790  quintals.     The  216 

1903     n i,  6698  'I'll.'  iudii 

■  'ii    in    hand,    verj    few    faol po    ■     ir  hinery. 

i     the    latter,    two  bavi 

one  hydraulic,  ten  Bteam,  and  one  eleotrio. 

Kmm.isii    Patent. 


Mni.  itions.     W. 

Swoboda,  Vienna.     Km 

".  :  thieJ.,  1905   I 


Pat.  20,350,  Ocl    9 

T.  I',  li. 


States  I'm i:st. 

Smokeless  J' I    .    Apparatus  for  Making  G    W. 

i.. mi.  i.    and    R     S     Waddoll,    Peoria,   111.     U.S.   Pat. 
•  036,  Dec.   19,  1905. 

'in  iv  claims  include  the  combination  of  a  n 

lank,  traversed   bj   a   hollow  revolving  shaft       rrying  a 

number  of  hollow  anus  communicating  with  the  interior 

of  the  shafts  ;  a  stationary  pipe,  for  compressed  i  ir,  fitting 

in  tho  hollow  shaft,  and  provided  on  the  lowi 

porta  that  coincide  with  the  hollow  arms;  a  liquid-supply 

[tending  into  and  discharging  within   the  air-pipe; 

ir    controlling    the    liquid-supply    pipe;     i 

uto  the  tank,  near  the  bol  torn  :  a  pipe  supply- 

s,  and 
surrounded  with  a  steam  jacket;  and  means  for  intro- 
ducing material  into  and  discharging  the  same  from  the 

cle. — ('.  S. 

French  Patent. 

Explosive  [Non-Hygroscopic],     Sot-.  Anon,  de  la  Po 

.I.-  Ben-Ahin.     Fr.  Pat.  357,233,  Aug.  25,  1905. 
Claim  is  madi  for  a  process  of  ooating  dry,  inn  h  po 
sodium  nitrate  with  a  natural  or  a  nitrated  hydro 
of  the  fatty  acid  series,  by  melting  the  hyhrocarbon  or 
its  nitrated  derivative,  if  solid  or  semi-solid,  and  mixing 
it  with  the  salt,  or  if  already  liquid,  by  simply  mixing  the 
two  in  tin'  cold.     The  combustible  base  thus  obtained  is 
non-hygroscopic,  and  may  qc  mixed  with  other  ingredients 
to    form    explosive    powders    for    mines,     &c. 
mixtures   claimed   are   as   follows: — (a)   sodium   nitrate, 
66  to  70  :   solid  hydrocarbon,  10  to  20  ;   sulphur,  6  to  i-  : 
and  carbon,  10  to  10  per  cent,      (t)  sodium  nitrate,  20  to 
40;    highly   nitrate,!    hydrocarbon  20  to   30   per  cent.; 
and  potassium  chlorate.  -10  to  60    per    cent,      lei    sodium 
nitrate.    35;     liquid    hydrocarbon,    28;     and    ammonium 
perchlorate,  '■'■'.    per  cent.     Explosives  prepared  on  these 
moisture,  to  be  free  from  danger, 
and  to  lie  equal  to  the  best    nitro-glvecrin   products. 

— C.  A  M. 


XXIII.— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  43.) 
APPARATUS.  ETC. 

Gases;   Portable  Apparatus  /or  tin  Analysis  of  Flui  . 

C.  J.  Wilson.     Proc.  Inst.  Civil  Eng.,  1905,  162 

So.   3580. 
The  portable  apparatus  shown  in  the  figun  d.  = 

1  ft.)  is  proposed  for  the  analysis  of  flue  gases.      It  I  01 
of  a   water-jacketed  er   L    connected    with  an 

absorption  bulb  C;  between  these  is  a  three-way 
cock  A.  so  that  C  and  L  can  be  connected  together, 
or  either  of  them  with  the  exit  tube  P  in  the  stopcock. 
D  and  E  contain  mercury,  and  are  adjustable  vertically. 
The  apparatus  is  first  completely  filled  with 
when  P  is  connected  with  the  eudiometer,  ami 
passed  into  it.  and  brought  to  the  desired  volumi .  Stop- 
i  nek  A  is  then  turned  so  as  to  connect  P  with  C  :  this 
latter  is  now  filled  with  the  necessary  absorbing  soli.' ion  by 
placing  a  small  beaker  containing  the  latter  under  P  and 
lowering  D.     Tap  B  is  then  closed,  E  is  raised,  and  L  is 


connected   with   C,    thus  sending   the   gas   into  C.      When 

n  i'liim   i ipli  te,    E  is  lowei  -  has 

Bowed  back  into  1..  when  tap  A  is  turned  so  that  the 
orbing  solution  passes  out  at  I'  and  is  collected.     The 
hulli   ('    is    I  Inn    washed    out    with    water,    and 
absorbing  solution  run  in.  the  absorption 
T.  K.  B. 

Km.!  i-si   Patents. 

Loss  or  On  \ht ;  Apparatus  fo 

■/■i<t  ti<  which   Materials  Lose  <ir  Gain  in    Weight 
ted  to  Jiri/i  sun   to   M 

or  oli  nnd   ■ 

in    Weighing  of  other  kinds.     T.   Oxley,   Mane! 
Eng.  Pat.  20,1  12,  1905. 

The  improvement  consists  in  supporting  tin-  beam  and 

the  scale-pan  by  arms  projecting  from  the 

allow  a  rider,   which  slides  ale  ;   in 

any  position  from  one  in  the  vertical  plane  of  the  beam 

support,   to  one  in   the  vertical   plane  of  the 

support.     By  making  the  rider  a  de  I  the 

lixed  weight,  and  by  placing  it    in   th 

the  latter  and   balancing  the  two  by  the  material  to 

exaiiiincd.it  is  possible,  when  any  alteration  in  the  v.. 

of  the  material  has 

restored  by  moving  the  rider,  to  read  off  the  loss  or  gain 

in  weight  as  a  percentage  or  fraction  of  the  whole  wei 

This  can  be  done  at  once  from  the  marking  of 

and   without   calculation. — W.B..0. 

Photometers  or  Apparatus  for   Testing  ■'  I  /  of 

and  V.  Bomand,  Birmingham.     Eng.  Pat.    1020,  Feb. 
27,  1905. 

Claim  is  made  for  in.  -in  photoi  ^ris- 
ing a  device  in  combination  with  tn  nium 
■  ell  and  current  meter.  11  is 
•  iposed  t"  I  he  iig 

.her  with  tin-  time  of  :  ally 

effected  in  the  required  pre  T.  H.  P. 

INORGANIC— QUANTITATIVE. 

Acetylene  ;    Reaction  oj .  on  Iodic  Anl  G.  F. 

Janbert.  141,  1233     l'->34. 

When    air    containing    acetylene    is    passed    over    iodic 
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anhydi  -  '    C,  rapid  and  complete  reaction 

occurs   according    to    the   equation: 

!COa  +  H20+I3. 
In  using  iodio  anhydride'in  testing  tor  and  determining 
carbon  monoxide  in  air,  it  musl    I  ined   that   no 

acetylene  is  present.     One  volume  of  acetylene  is  i 

inc  effect  to  five  volumes  of  carbon  monoxide. 

—J.  T.  D. 

' '       mination  of  . 

rg.     Bull  Soc.  Chim.,  1905,  33.  1310—1312, 

Telli'iutes   and   tellurates    are    easily  decomposed    by 

bloric   acid   gas.   with   the   formation   of  tellurium 

eld. .ride.      The  substance  containing   tellurium  is  heated 

in  a  combustion  tube,  bent  downwards  and  drawn  to  a 

ore  at  one  end.  which  is  connected  with  two  LJ-tubes. 
■  .  of  water.  A  current  of  hydro- 
chloric aeid  gas  is  passed  through  the  tube,  causing  the 
tellurium  chloride  t< ■  volatilise  and  pass  into  the  (J -ml. .-. 

ontents   of   these   are   evaporated   to   dryness  with 

of  nitric  acid,  and  the  residue  is  carefully  heated 

to  convert   the  nitrate  into  tellurous  anhydride  (which 

_ 1 1.  .  are  being  taken  that  no  fusion  takes  place. 

This  process  is,  of  course,  not  applicable  in  the  presence  of 

inces  which  form  volatile  compounds  under  similar 
conditions  [e.g.,  chromium  compounds). — T.  F.  B. 

Manganese   Dioxide;     Determination    of    Traces   of  Iron 

in    [jnr  Glass  Manufacture].     H.   Cormimbceuf. 

Ann.  Chim.  anal.  appL,   1905,   10.  51. 

Two  grms.  of  the  dioxide  are  hi  ated  t  i  redness,  and 
..1  by  boiling  in  25  t..  30  c.c.  of  strong  hydro- 
chloric acid,  the  heating  being  continued  until  the  i  i 
blackish  ..'lour  changes  to  yellowish.  Water  is  then 
ad.l.d.  and  any  insoluble  silicious  matter  is  removed  by 
filtration,  and  washed.  The  filtrate  is  rendered  nearly 
neutral  with  caustic  alkali,  but  yet  left  distinctly  acid. 
to  avoid  any  precipitation.  Neutralisation  is  then  com- 
pleted by  the  addition  of  excess  of  pure  zinc  oxide  free 
from  iron,  which  precipitates  the  w  h.  ile  of  the  ferric  oxide, 
leaving  the  supernatant  liquid  perfectly  colourless.  The 
precipitate  with  the  excess  of  zinc  oxide  is  then  collected, 
washed,  transferred  to  a  flask  and  dissolved  in  excess  of 
sulphuric  acid.  The  iron  present  is  then  reduced  by 
means  of  pure  iron-free  zinc  in  the  usual  manner,  and  the 
ferrous  salt  titrated  with  standard  permanganate  solution. 

—J.  O.  B. 

Aluminium    and    its    Alloys;     Analysis    of    .     C. 

Kormenti.      Boll.    Chim.    Farm.,    1905,    44,    061—675. 
Chem.  Centr.,  1905,  2.  1739—174(1. 

METHODS  are  described  for  the  determination  of  aluminium, 
silicon,  iron,  copper,  sodium,  carbon,  lead,  nitrogen, 
sulphur,  phosphorus,  arsenic.  &c,  in  commercial  alu- 
minium. The  following  results  were  obtained  by  the 
author  in  the  examination  of  various  technical  products  :  — 


Xature  of  Sample.     Sp.  gr.     Silicon.      Iron.      Aluminium 


I  aluminium 


Thick  aluminium  wire 
lumUuum   .... 


Aluminium  dish 

nminium     ... 

lluminium  crucible  . . 

Thick  aluminium  wire 

dominium   .... 


Per  cent. 

Per  cent. 

LJ-72 

0-88 

0     . 

2-71 

(J-59 

u-4:; 

2-73 

1-17 

0-50 

2-71 

I.-74 

,,.;., 

2-70 

0-295 

0-595 

2-69 

0-103 

0-316 

2-7(1 

0-32 

0-624 

2-70 

ik!.',          0-37 

11  7n 

0-29            0-36 

2-70 

0-40 

0-22 

Per  cent. 
98-78 
98-98 

98-86 

99-11 

99-581 

99-06 

99-28 

99-35 

99-381 


minium  Alloys. — (1)  Aluminium  bronzry.  From 
3  to  4  grms.  of  cuttings  are  treated  with  dilute  nitric 
acid;  the  solution,  after  evaporation,  is  treated  with 
sulphuric  acid  and  diluted  with  water,  and  the  silica 
determined  in  the  residue;  the  coppei 
electrolytically   from   the   solution,   and    the   aluminium 

ined  by  difference  or  by  pre.  ith  ammonia. 

ronze  contains,  besides  copper,  3—5  per  cent,  of 
aluminium  ;  steel  bronze  contains  8-5  per  cent,  of  alu- 
minium and  1  per  cent,  of  silicon  :  the  bronze  marked 
PB,  8-5  per  cent,  of  aluminium  and  2  per  cent  of  silicon  ; 


id  bronze  (mark  C),  10  per  cent,  of  aluminium.  "  Hercules 
'  No.  3  "  is  composed  of  50  parts  of  aluminium  bronze 
(2-5  per  cent.  Al)  and  30  parts  of  zinc.  (2)  Aluminium- 
brass,  /.'..  ordinary  brass  with  an  addition  of  aluminium. 
The  metal  is  dissolved  with  the  aid  of  nitric  acid  ;  the 
tin  remains  in  the  insoluble  residue  ;  in  the  solution,  the 
upper  is  determined  electrolytically  and  the  zinc  a3 
-  ulphide.  The  alloy  aluman  is  a  kind  of  aluminium-brass. 
3)  Aluminium-nickel  alloys. — The  alloy  argentan  contains 

7  per  cent,  of  aluminium.  70  of  copper,  and  23  of  nickel. 
ti  Magnalium. — 1  grm.  of  cuttings  of  the  alloy  is  treated 

with  the  acid  mixture  of  Otis-Handy  (BerEt.-Huttenm. 
Zeit.,  1897.  54.  also  J.  Chem.  Soc.  1S97.  72,  [2] 
191,  J.  Amer.  Chem.  Soc.,  1896,  18,  766);  the  silicon 
remains  in  the  residue.  In  the  solution  the  copper 
is  determined  as  sulphide;  the  filtrate  is  made  up 
i.i  300  c.c.  and  100  c.c,  are  boiled  to  expel  hydro- 
•n  sulphide,  and  after  cooling,  the  iron  determined 
volumetrically.  The  remaining  200  c.c.  of  solution  are 
oxidised  with  a  little  bromine  water,  cooled,  neutralised 
with  ammonia,  treated  with  30  c.c.  of  concentrated 
ammonium  acetate  s  tlution  and  heated.  The  aluminium 
precipitate  is  filtered  oft',  and  in  the  filtrate  the  magnesium 
i;  determined  as  phosphate. — A.  S. 

Phosphoric    Acids ;     Reactions    of    the    Three    .     C. 

Arnold  and  G.    Werner.      Chem.-Zeit.   1905,  29,   1326— 

1327. 
Xijne  of  the  tests  usually  given  in  the  text-books  are 
very  satisfactory  for  distinguishing  the  three  phosphoric 
a  ids.  The  authors  give  a  table  of  the  reactions  of  ortho-, 
pyro-  and  meta-phospliates  with  salts  of  all  the  common 
metals.  In  most  cases  the  precipitates  formed  only 
differ  slightly  in  appearance  or  in  their  solubilities  in 
different,  menstrua.  Mela  phosphates  can,  however,  be 
distinguished  from,  and  detected  in  presence  of  ortho- 
and  pyrophosphates  by  giving  with  an  alkaline  solution 
of  bismuth  salts  a  white  precipitate,  soluble  in  excess  of 
the  metaphosphate  solution,  or  by  giving  with  ammonio- 

.baltic  solution  a  brownish-yellow  precipitate,  similarly 

8  .luble.  Neither  orthophosphate  nor  pyrophosphate  is 
precipitated  by  these  reagents.  The  ammonio-cobaltic 
s  .lution  is  prepared  by  mixing  equal  volumes  of  cobaltous 
and  ammonium  salts,  adding  a  few  drops  of  ammonia, 
and  shaking  with  air  till  a  clear  brown  solution  is  obtained. 
Pyrophosphates  are  detected  by  zinc  sulphate,  with  which 
they  give  a  white  precipitate,  or  copper  sulphate,  with 
which  they  give  a  bluish- white  one  ;  the  precipitate  in 
either  case  does  not  dissolve  in  acetic  acid.  Meta-phos- 
phates  are  not  precipitated  by  either  reagent,  whilst  the 
precipitates  produced  by  orthophosphates  (white  and 
greenish-blue  respectively)  dissolve  readily  in  acetic 
acid.-^I.  T.  D. 

ORGANIC— Q  UA  LIT  A  TI  YE. 

Hum  Tragacanih  ;    Detection  of  Gum  Acacia  in  Powdered 
.     E.  Payet.     Ann.  Chim.  anal,  appl.,  1905,  10,  63. 

Advantage  is  taken  of  the  fact  that  tragacanth  contains 
no  active  oxydase,  such  as  is  present  in  gum  acacia. 
A  cold  aqueous  solution,  1  in  30,  of  the  gum,  is  treated 
with  an  equal  volume  of  1  per  cent,  aqueous  solution  of 
guaiacol  ;  one  drop  of  hydrogen  peroxide  solution  is  then 
added,  and  the  mixture  shaken.  In  the  presence  of  gum 
acacia,  the  liquid  rapidly  acquires  a  brown  tint,  whilst 
with  pure  gum  tragacanth  it  remains  colourless. — J.  0.  B. 

V.i'i'r  Arid  ;  Detection  of ,  in  Fruit  Juices.      R.  Kunz. 

Z.  Allgem.  (Esterr.  Apoth.  Veroin.,  1905,  749.      Apoth.- 
Zeit.,  1905,  20.  677. 

Malic  acid  is  converted  into  fumaric  acid  which  is  soluble 
i  ,  ether,  by  the  action  of  sodium  hydroxide  at  120° — 130°  C. 
Saccharine  liquids,  such  as  syrups,  are  treated  with 
I  ad  acetate,  which  precipitates  all  the  organic  acids 
as  lead  salts.  These  arc  then  regenerated  by  means  of 
hydrogen  sulphide  in  the  usual  manner,  and  the  acid 
liquid  is  neutralised  with  barium  hydroxide.  In  the  case 
of  fruit  juices,  these  are  fermented,  treated  with  a  little 
barium  chloride,  and  neutralised  with  barium  hydroxide. 
The  greater  part  of  the  citric  acid  is  precipitated  as  barium 


Jon    .11.    ICOtV) 
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citrate  and   removed,  whil  rium  malati 

in  solution,     The  liquid  is  evaporated  on  thi  bath 

and  when  ci  ed  with  four  times  its  volumi 

The   precipitate   is   collected    with   the  aid   of   the   filter 

pump,  washed  with  alcohol  and  transferred  to  a  num 

capsule.     Ten    o.o.    nt    lo    per    cent      odiun 

solution  are  added,  and  tin-  whole  evaporated  ti 

«>ii  the  water-bath.      Tin-  residue  is  then  heated  foi  about 

two   hours  nt    120      130    C     The    produ  Ived 

in    dilute    hydrocbJ acid,    do  oloi  ised 

charcoal,   Altered,  and   shaken    out    «'ili    el 

ether  in  contact  with  the  aqueous  liquid  fi 
hour,  if  ilu"  amount  oi  acid  be  but  small.     On    <  paratine 
and  evaporating  the  ethereal  layer,  fumaric  acid,  derived 
from   mall-'  acid,   is  left 

By  this  test,  tin-  author  finds  thai   mali<    acid 
present  as  s  natural  constituent  in  raspberry  juice, 
is,   however,  rioh   in  citric  acid,  and  contains  verylittle 
tartaric  acid.— J.  i  >.  B. 

Uratropine    {Hexamethylen  ne) ;     Exati 

.    A.  W;  Ilk.    y.  i      m.,  1905,  *4,  :■ 

The  author  has  found  that  Nessler's  solution  (an  alkaline 
solution  of  mercuric  and  potassium  iodide)  forme  i 
satisfactory  reagent  for  testing  tin-  puritj  of  hi  thyl- 

enetetramine,  Bince  it  is  capable  of  indicatin 
of  ammonium  salts,  amines  and  ddehyde, 

are  the  most  common  impurities  of  tl  pound.     Pure 

hexamethylenetetramine,    when   dissolved   in    water     nd 
boiled   with    Nessler's   Bolution,    will   not    give   either   a 
yellowish-brown  or  brown  colour  (ammonia  or  amini 
a  precipitate  of  mercury  (formaldehyde).-   A   S 

EupKorbium  Resin  [and  Reaction  fo  '     i     lurch 

and  Paul.     Mil/;,  page  62. 

ORGANIC— QUANTITATIVE. 

Trehnlifi  :   Detection  and  Determination  <>/ in  I 

In/  means  of  the  Enzyme  Trehalose.  1'.  llarang. 
J.  Pharm.  (linn..  1906,  23.  16—20. 
Thb  presence  of  trehalose  in  mushrooms  and  fungi 
may  be  detected,  and  its  proportion  determined  bj 
verting  it  into  dextrose  by  the  action  of  the  enzyme 
trehalase.  An  active  preparatii  n  of  tliis  enzyme  is 
obtained  by  cultivating  Aspergillus  niger  in  Haulm's 
solution.  After  about  30  hours  at  33°  C.  the  nutrient 
liquid  is  deeanted  off  and  replaced  by  water,  the  operation 
being  performed  rive  or  six  times.  The  mould  is  then 
grown,  the  culture  is  separated,  pressed  and  treated  with 
!tj  per  cent,  alcohol  for  three  hours,  drained,  and 
then  dried  and  powdered.  This  powder  will  invert  I 
its  weight  of  trehalose  in  48  hours  at  33  C.  To  extract 
the  trehalose,  the  freshly-cut  plants  are  chopped  up 
and  extracted  twice  in  succession  with  an  equal  weight 
of  boiling  80  per  cent,  alcohol,  the  extracts  being  mixed, 
filtered  and  concentrated  in  cacuo  to  a  small  volume. 
The  liquid  is  mixed  with  four  times  its  \  olume 
of  80  per  cent,  alcohol  and  the  precipitate  allowed  to 
settle.  The  solution  is  poured  otf  and  the  precipitate 
again  treated  with  water  and  alcohol  in  a  similar  manner. 
The  alcoholic  liquids,  containing  the  trehalose  are  evapo- 
rated to  dryness  in  vacuo;  the  sugar  is  dissolved  in 
tlivmolised  water  and  treated  with  the  Aspergillus 
preparation  at  33c  C.  After  10  days  the  inversion  is  com- 
plete, and  the  quantity  of  trehalose,  fn]n=  197-3  ■  alcu- 
lated  from  the  decrease  in  optical  rotation.  In  Clifocybe 
nebularis.  the  author  found  U-!i4  per  cent,  oi 
calculated    on    the   fresh    plant    substance. — J.  F.  B. 

Tannin  in  Wine;   Determination  of .     L.  Kran; 

Z.  anal.  Chem..  1S05,  44.  756—766. 

For  the  determination  of  tannin  in  wines,  the  author  uses 
as  a  precipitant  an  ammoniacal  solution  of  zinc  sulphate. 
The  normal  constituents  of  wine,  includina  the  colouring 
matter,  have  no  influence  on  the  precipitation  of  tannin 
by  this  reagent.  The  zinc  solution  is  prepared  by  dis- 
solving about  '25  grms.  of  pure  zinc  sulphate  in  water. 
adding  ammonia  until  the  precipitate  formed  at  first,  just 
re-dissolves,  then  adding  a  further  300  c.c.  of  ammonia 
and  making  up  to   1   litre.     Fifty  c.c.  of  a  red   wine  or 


100  c.c    of  n  white  wine  nre  made  no 
and  treated  v  it  i  20 
is  stirred,  and 
Vf  tei    land  in 

i  ted  in  a  Gooch 

'I  he   pre.  I  |  ,|  1  .i  i  -  100        130°  i 

in  a  tared  crucible,   ivith 

drop    "i  i 

}  ■  en    1  In      (VI   ight       oil. 

I  iniiin.      A.  S. 

XXIV.     SCIENTIFIC  &  TECHNICAL  NOTES. 

1 1 

Phosphoru )    Tribromii 

[Pn 

1908,   141. 
123  i  1237. 

Vmmok  i  a  reai  ti   at   65    C.  on  phosphon     tribronii 

btly   higher  temperatures  on  the  tri 
yellow    phosphamidi 

l.-.MI,  |  IT..,     ::  Ml, I  .  :  \ll: 
This  can  tx  nium 

bromide  formed,  but  dissolves  in  the  eon. 

;  ound.     Whethei  I  or  in   boIu  lowly 

dee,  idly     at     higher     temperatures) 

I  .11  . 

ih  own  si  w  Im  h  deci 

on   hi  m  .1.  T.  D. 

■  ■ 
um.]    O.  de  Coninck  and  Chauvenet.     Comptes 
ie,„l..   1905,   141,   1234-   1235. 
Whin  solutions  of  dextrose  and  acid 

are  gently  heated  together,  the  selenium  separated  is  in  a 

idal    in  i.  i     red     amorphous,    insoluble   in 

1 1  on  bisulphii  aely   finelj  -I  difficult 

io  separate  from  the    liquid   by  -o 
\.   inn   C.  it  i  :  into  ordinarj    blai  k 

nium. — J.  T.  D. 

/  11.  Kiliani.     Her.,  1905,  38.  4040-    M)43. 

In,  a  I     !!,..< ' ,   (see   tins  .1..    1898,    1  174)   i-   now 

shown  to  be  an  aldose  sugar  having  the  constitution 
i  |j, cllon  ■■.,(  II ..<  nil.  It  does  not  vield  an  osazone, 
and  it  is  readily  oxidised  in  aqueous  solution  by  bromine 
to  digitoxonic  acid,  which  exists  in  the  form  of  a  lactone 
ami  yields  an  uncrystallisable  calcium  -alt.     D 

mci  titrated  nitric  acid,  but  if 

the  calcium  salt  of  digitoxonic  kted  with  nitric 

a  dihydroxyglutaric  acid  is  the  man.  thus 

onnrming  the  above  constitutional  formula  for  the  sugar. 

—J.  F.  B. 

Prizes. 

Port.'  '  :    Research  on . 

The  Prussian  Government  and  the  German  So.  iety  of 
Portland  Cement  Manufacturers  offer  premiums  to  the 
amount  collectively  of  3000  marks  (about  £150  ' 
on  the  processes  which  take  place  in  the  hardening  of 
hydraulic  cements.  The  essays  which  take  as  general 
subject  matter  tie.-  demonstration  of  the  properties  anil 
of  tl..  of  calcareous  hydraulic  cements, 

synthetically,  pically  and  mineral- 

hardening  in  air.  fresh  and  - 
may  deal  with  all  or  any  of  the  following  questions: — 
(i)'To  prove  whether  silicic  acid,  alumina    and  oxide  of 
combine  with  lime  as  crystalloids  in  stable  propor- 
ons,  oi  in  varying  proportions.     (6)  To  prove 

whether  double  combinations  result  between  silicic  acid. 
alumina,  and  oxide  of  iron  with  lime,  and  in  what  manner 
these  substances  take  part  in  the  hardening  process, 
(c)  Consideration  of  the  swelling  phenomenon  which 
accompanies  the  hvdraulic  hardening,  [d]  Consideration 
of  the  influence  of  thi  re  and  the  duration  of  the 

humin_-  process  on  the  different  kinds  of  hydraulic  cements, 
r  puzzuolana  and  its  hardening  with  lime  ; 
inning  with  Bilicic  acid,  as  the  most  active  and  promi- 
nent  puzzuolana,  alumina,  oxide  of  iron,  and  manganese, 
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independently  and  in  combination  witb  silicic  acid,  either 
as  Datura]  or  artificial  puzzuolana.     The  papers  must  be 
written  in  German  and  must  be  submitted  under  a 
plume  to  the  Ministry  of  Etablic  Works,  80.  ^  ilhelmstiasse, 
■•■    31,  L9< 


Trade  Report. 

Dhi  Tb  ldi  os in  1905. 

Bd.  ul  Trade  ./..  Jan.   11.  1906. 

tble  shows  the  value  of  certain  imports 
and  Uri  t     :  us  during  the 

twelve  months  ended   I  31st  last, 

with  the  correspi  nding  periods  of  the  two  previous yi 


:  led  31st  December. 


1003. 


1905. 


i;  am  Uatebj  ws  a 

T1CLES      MUXLY      I'N- 

!  ACTRED — 

£ 

£ 

i 

COaL  '                        i    nt  fuel 

42,582 

Ir-'ii  ore,  .-crap  iron  and 



4.:.-' 

0  784 

Other                       -  

15,491 

- 

7,611,185 

Wood  and  timber 

27.122 

7,985 

76,356 

Cotton      

18,809 

52,370,878 



■ 

Other  textile 

ii.669 

11  .'17,288 

24.41.1.171 

25,290 

Hides  and  undressed  skins 

1 

4,824 

i!s  for  paper  making 

i  11,467 

3,554,133 

0 

Articles     Wholly     or 

Mainly  SfAHOTACTCWa) 

Iron  and  steel  and  manu- 

factures thereof 

!  i-i 

..772 

metals   and   manu- 

factures   thereof    

1-  511.270 

".599 

Chemicals,  drugs,  decs  and 

9,211,770 

.1  607 

Leather  and  manufactures 

11,31 

393,1X2 

lie 

nware  and  g  . 

4.:-" 

4,337,278 

1    .10.916 

".183 

4,940 

,  56,145 

The  value  i     I  home  produce,  also  of  foreign 

loni  il   prod during  the  12  months  of    I  10 

compared  with  1904  and  1903,  is  shown  in  the  followiiw 

table  :_ 


Y.^ir  endi  d    I 


10 


190 


Raw  Mater] 
TICLES     Mainly     Uh- 
HANtrFAOTtrEKD — 
ke  and  patent 

Iron  ore,  scrap  iron,  and 



i  letallic  ores I 

ad  timber 51.164 

— 

1,0 

Other  i 

Oil-seeds,  nuis.  oils,  fats 

rums    

■  '  skins       > 
making         409,624 

IMII.1       ANIJ 

I  manu- 
factures thereof   30,899,261 

Other  metals 

Chemicals,  drugs,  dyes  and 

- 
Leather  and  DQJ 

of  4,9 

aware  and  glass  . 
Paper  1,1 


26,862.:;- • 


116,011 

79,046 

1.744.772 
155,578 


2,597,319 
1,428.041         i  - 


6.991,421 
13,647,449 

I 


-  .    • 
8,934,590 

1,938.379 


Subjoined   are   particulars   in    respect   to   imports   and 
exports  of  articles  of  interest  to  chemical  industry: — 


Imports 


Articles. 


Chemicals — 

Bleaching  materials 

Borax  .,  .... 

Brimstone    

Coal  products  (not  dyes] 

IT.  am  of  tartar 

rin    

Muriate  of  ammonia  .  . . 
->ium  nitrate    

Soda  compounds    

Sulphuric  acid    

Tartaric  acid 

Unenumerated    

i  ondensed  milk   

oi   .... 
Drugs  and  medicines — 

( linchona    

Quinine 

i.um  arabic  

Lac-dye,  shellac.  &c 

Mineral  water 

Oils.  (coco,  cotton,  olive  and  palm/ 

Petroleum    

Quicksilver 

Rosin    

Saccharin  

Scientific  apparatus 

Soap   

sugar  (refined  and  unrefined] 
Turpentine 


Value  in  £. 

6     CWt. 

T    103 

■ 

400,313 

99  783 

13 

. 

!4 

141,630 

4.669 

6.393 

052 

1 

'I 

115,606 

1,691 

7.224 

36,443 

177.190 

— 

•1,943,008 

1 

38       „ 

1,522,261 

•31.251 

74,724 

366  oz. 

32,708 

a  cwt. 

•105,697 

t99,772     ,. 

755,730 

•1,409.922  doz.  bo 

ts.        SO    5 

— 

600,449 

i  !-'als. 

5.42 

•      i      .86  lb. 

1256.768 

1,610,629  cwt. 

•  --.  342 

-  >ti  oz. 

38,368 

— 

•47Tor.il  cwt. 

t27.706,467cwt. 

19,484,785 

1.099     „ 

1,104,600 

•175.3S6     .. 

65  860 

ible    ncreasei 


+    Xotal  .'      ; 


i  ities. 


Value  in  £. 


i 

102.043 

1,125.  S27 
4.012 

01    il 
3  406.76K 

-    ' 

7,687 
2.4S4.719 

18.667 

1,284,158 

44.431 


Aerated  waters  *1,103,801  dox.bots 

Chemicals,  drugs,  Arc. — 

Bleaching  mat'  rials *987,267  cwt. 

Coal  products  (not  dyes  I   ....  10,324.789     ,. 

Copper  sulphate t55,893  tons 

Cream  of  tartar H.194  cwt. 

Dye-stuffs     240.090     ., 

Glycerin  147.109    .. 

Manure  [chemical]   501.204  tons 

Muriate  of  ammonia 99,269  cwt. 

Soda  compounds 4.721.235     ,. 

sulphuric  acid    85.752     ,, 

Tartaric  acid i          1,572     ., 

Unenumerated    — 

Medicines — 

Quinine S91.578  oz. 

Oils  (coco,  olive  and  palm)    ....  1              — 

Scientifie  instruments   

Soap   1,230,310  cwt 

Vinegar 434.071  gals. 

•  Notable  increases.  :   Notable  decreases 


sami'les  of  British  Goods  ;    Exhibition  of at 

Cape  Town  and  Chicago. 

Bd.  0/  Trail  ./.,  Jan.  4,  1006. 

The  Board  of  Trade  desire  to  draw  attention  to  the 
fact  that  Mr.  E.  J.  Cattell  (the  Secretary  of  the  Cape  Town 
Chamber  of  Commerce),  and  Mr.  A.  Finn.  H.M.  Consul 
'  Chicago,  are  prepared  to  receive  samples  from  British 
manufacturers,  at  the  manufacturers'  risk,  and  to  exhibit 
samples,  respectively,  at  the  Chamber  of  Commerce 
and  at  the  ( '1  insulate.  Prices  should  he  attached  in  sterling 
f.o.b..  or  c.i.f.,  or  if  possible  in  currency,  landed,  duty  paid. 
So  charge  is  proposed  at  Cape  Town,  but  at  Chicago  a 
fee  of  5*.  per  square  foot  occupied  by  the  exhibitors  has 
to  be  made  for  any  period  not  longer  than  a  year.  Messrs. 
Dickie,  Bornian.  Grant  and  Co.,  of  14.  Waterloo  Place, 
London,  S.W.,  have  consented  to  act  as  forwarding 
igi  a\  for  any  packages  intended  tor  the  sample  room 
at  Chicago. 


m:w    uoi 
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The  shrinkage  in  value  of  drugs 
in  acute  Btage  at  ' he  end  "i  1904.     in  th< 
volume  of   business   in    1905   lias  shown 
but  it  has  been  apparently  in  export    rathex  than  in  home 
trade,  and  it  may  be  that  the  ratio  of] 
maintained,  .mil  it  is  on  this  account  that  the  in 

ii.s  as  shown  in  the  Board  of  Tradi   n  turn 
an  indication 

in  keep  factories  cunning  and  men  employed  by  a  forcing 
of  export   trade.     Ei  nave  shown  an   up- 

ward    tendency    during    the    past    yi  a.     Pota 

oipally  due  to  the  ah  rop 

previous  autumn,  hav   be< 

acid  has  about  maintained  its  level,  ;  ites  have 

ruled  for  citric  aoid,  and  although  at  the  cl  of  the  year, 
prloee  are  hardly  at  their  best,  yet  thej  finish  at  I  ,t  25 
per  icnt.   higher  than  the  con  time  of  1904. 

Metals  generally  have  shown  s 
The  appreciation  in  the  value  of  antimony  at  the 
of  1904  has  been  practically  d.     finha 

to  all  w  hilst    zinc,   and   I 

r,  have  also  shown  considerable  >  tuth, 

which  at  the  close  of  1904,  was  advanced  by  about  20  per 
cent.,  has.  after  a  small  ad  the 

year,  suffered  a  large  drop  at  the  hands  of  the  syndicate 
controlling  its  Bale  (luring  the  la -t  •  M 

has  varied  a  tritlc  in  price,  but  competition  in  mercurials 
has  presumably  reduced  the  level  of  pn  SI   to  practically 
nothing,  so  that   the  sooner  a  reasonable  agn 
prices  is  made  the  better,  at  any  rate,  for  the  manufaot  u 
Silver   also    shows    considerable    appreciation    in    \ 
and  this  lias  naturally  had  a  corresponding  cma  :    in 
products  coming  to  this  country  from  China,  &c     The 
verj  that  was  made  in  iodine  during 

the  month  of  February  resulted  apparently   i  i 

liderable  competition  to  this  country  both  from  .' 
and  also  Germany.     Chloroform,  which  as  a  result  of  the 
breaking  of  the  bleaching  powder  Convention,   di  pped 
to   the   lowest    pomt   on    record   during    1904,   has    been 
raised,  by  agreement  of  manufacturers,  by  at  lea 
cent.,   and   there   is   every    indication   that   prices    wi 
maintained.      French  lavender  flowers  and  their  prod 
have  shown  considerable  increase  in  price,  partly  due  to  the 
drought,  which  has  also  affected  prices  of  saffron,  which 
are  very  high,  and  it  is  stated   his  practically    ruined  the 
Spanish  olive  oil  crop,  although  fortunately,  the  l!  ili 
unaffected.      In    camphor,    pines    have    reached    a 
high  level,  and  are  higher  and  firmer  than  i In  y 
during  the  past   12  months.     Whether  the  development 
of  the  Japanese  celluloid  industry  has  resulted  in  a  consider- 
ably increased  home  demand  or  not,  is  not  deal.    American 
turpentine  has  shown  violent  fluctuations,  closing  firm, 
but   the   prices  that   have  ruled  during  the   year  a] 
to  indicate  fairly  plainly  that  most  of  the  •  u  pen- 

tine  substitutes  have  not  been  efficient  ones.     Norwi 
cod  liver  oil,  which  had  shown  firmness  during  tin    - 
autumn,  closed  flat,  but  prices  can  hardly  lie  lower  in 
of  the  comparatively  small  stocks  held,  and  in  the  event 
of  the  cod  fishing  being  either  delayed,  01   I  I  of  oil 

poor,    prices    should    show    considerable    advances.     In 
alkaloids  there  has  been  but  little  speculation.      Quinine 
appears  to  have  ceased  to  attract,   whilst   the  deer 
consumption  of  cocaine,  owing  to  the  restrictions   pi 
upon  it  in  India  and  elsewhere,  has  had  the  general 
of  depressing  prices,  with  a  slight  spurt  only  just  at  the 
cud  of  the  year. 


New   Books. 

\i...i  i      \ 

1 
Alitor.-,  von 

li  a.     .Mit  i!  in    Porta 
lire,  &o.     Friodrich   \  - 

.  20. 

■  large  Bvo  vi  ' 

i 
1905,"    n1'  luding    "  El  innei 

untitled   "Meini 

ind  finally  on.-  entitled    "  I 

with    the   nam 

Vol.    I  '  ami   Vol.    U.    116 

I   ind 

to 

I'.WMI      acco  order  of  date,  whilst  in  the  text 

use!:  d  into  Monographs,  s  'the 

.  ,itcd  of.       I 

't    with,  and  follows:—] 

If.     Tlie      i  roup. 

111.    IndlgO.        !\  .     I:: 

V.  Pyrrol  and  lino 

...       \  1     i  m.      VII. 

Phthaleins.       Vlli.    The     Ch  mistry    of     in 

natic    Compounds,     Building    up    of    Mellitic    Acid, 
,ml    Constitution    of    Benzene.      IX.   tn\  on 

;  ■    ■  V  The   Nitroso   Compounds.     XI.  Fur- 

l.     XII.  (in    ilc      V  etvli  !■•■    Comp 
i  ry  of  Tension.      XII!.'  '!'  les.      XIV. 

Basic  Properties  ol  Oxygen.     \\.   Dil  ami 

friphenylmethane.     XVI     I  an     Sub- 

es  hi  the  Aroma  X '.  1 1    -     ilai 

lertain  Bodii  -  ol  the  Aliphatic  Group.   XVIII.  Nomen- 
clature.    XIX.   Miscellaneous. 


-     Lehbbucb    HER    li 
Prof.    Dr.    A.    I  9te   Am!  let   in 

mit     Dr.    En  edrich 

Vieweg  und  Sohu.  Braunschweig,  1906.  Price  M.11. 
Bound  in  cloth,  M.  11.80. 

!vo  volume,  -  ontaining  601 
an  alphabetical  index.     After  an  introd 

with    gem  -  is    and    th  mam 

I   of    under    the   following   divisions  : — 
Group   1.    Methane    Derivatives.     II.  I  of   the 

[socyclic  Compounds.     III.  The  Hoterocyclii  I 

including  those    of  which  each  contains   in  1 1 

ring  or  'cycle,    three,    four,   five    or    six   atomic   members 

or  groups. 

Die     ELEtTKOLVSE    Geschmolzeneb    Salze.    _  Mono- 

graphie  n  ubcr  angewandte  Elektroc hemic.  Zweiter 
Theil:  Das  Gesetz  von  Faraday ;  die  Oeberfuhrung 
und  Wanderung  dcr  Ionen ;    da      '  .     \  on 

Richard  Lof.e.nz.  Ph.D.,  Professor  fur  l-Tektro- 
chemio  und  Phvsikalische  Chemio  am  eidgcii.  Poly- 
technikum  in  Zurich.  Wilhelm  Knapp  s  \  erlag. 
Halle  a.  S.,  1905.     Price  M.S. 

Svo  volume,  containing  243  pages  of  subject  matter,  with 
59  illustrations,  and  including  from  two  to  three  pages 
of  a  bibliographic  index.  There  aro  alphabetical  indexes 
of  the  names  of  authors  and  of  subjects.  The  subject  is 
divided  as  follows:— A.  Faradav'^  Law;  B.  rIhe  Move- 
ments of  the  Ions;  and  C.  Conductivity.  ArPENDis  I.  Con- 
ductivitv  of  Glas.>.  Porcelain  and  Quartz. 
Various  Statements  in  Literature  as  to  the  Condu 
of  Oxides,  Sulphides  and  Selenides. 
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UebEK  DIE  OxYDATION    PES    SlTOKSTOFFS    IX    DEI; 

srvNM  NOSFLAMME.        \  oil      III'.      J.      BRODE.        Pl'ivat- 

dozent  f.  physik.  Them,  und  Elektrochem.  an  d.  tech- 
Hocnschule  '  zu  Karlsruhe  i.  B.  Wilhclm  Knapp's 
Verlag.  Halle  a.  ^..  1905.  Price  M  I 
8vo  volume,  containing  63  paget  of  subject  matter,  with 
Hi  illustrations.  The  text  is  sub-divided  as  follows:  — 
I.  Introduction.  II.  Theory  of  the  Oxidation  of  Nitrogen. 
111.  Literature  of  the  Subject.  IV.  Experiments  with 
the  High  Tension  I-  i  ic  V.  Th.-  Economic  Question  as 
to  the  Process  of  Nitrification. 

Subject  List  of  Works  on  Heat  and  Heat-Engines 
(excluding  Marine  Engineering)  in  the  Library  of 
the  Patent  Office.  [Patent  Office  Library  £ 
No.  16.]  f  Bibliographical  Series:  Xo.  13.]  Darling 
and  Son,  Ltd.,  34-40.  Baeon  Street,  London,  E.  1905. 
Priee    6d. 

The  leading  subjects  under  which  will  be  found  references 
to  all  the  works  in  the  Library  of  the  Patent  Office,  are 
as  follows: — Heat  Heal  Engines.  Steam  Engines. 
Steam  Generators.  Explosions.  Inspection.  Safety 
Tests  and  Safe  Working. 


Beet-Sugar  Manufacture.  Vol.  I.  Extraction  and 
Epuration.  By  Lewis  P.  Ware.  First  Edition. 
First  Thousand.  John  Wiley  and  Sons,  New  York. 
1905.  Price  $4.00.  Chapman  and  Hall,  Limited, 
London. 

Svo  volume  containing  537  pages  of  subject  matter  and 
an  alphabetical  index  of  subjects.  The  pages  are  illus- 
trated with  202  engravings.  The  subject  matter  is 
classified  under  the  following  headings  : — Introduction. 
Practical  Considerations  respecting  the  Beet  Sugar 
Industry,  &c.  Part  I. — Preliminaries,  i.  Delivery, 
Unloading  and  Tare  Estimation.  ii.  Siloing  and  Changes 
during  Keeping.  Hi.  Transportation  (Flumes).  iv. 
Beet  Washing,  v.  Weighing  of  Beets.  Part  II. — 
Extraction.  i.  Beet  -  Sheers.  if.  Diffusion.  Hi. 
Exhaustion  of  Cossettes  and  their  Drying,  iv.  Pre- 
liminary Epuration  and  Heating  of  Diffusion  Juices. 
Part  III. — Epuration.  i.  Limestone  and  Lime  Kilns. 
ii.    Liming.         iii.    Carbonatation.        iv.    Filter  -  Presses 


v.  Second  Carbonatation.  w.  Mechanical  Filtration  of 
Juices  and  Syrups,  vii.  Sulphuring  of  Juices  and 
Syrups.  viii.  Other  Epurating  Agents.  Electrical 
Epurating  Processes. 


Die  Arzneimittel-Synthese  auf  Grundlage  deb. 
Beziehungen  zwischen  Chemischen  Aufbau  UNO 
Wirkung.  Fur  Aerzte  unci  Chemiker.  Von  De. 
Sigmund  Frankel.  Zweite  umgearbeitete  Auflage, 
Julius  Springer's  Verlag.     Berlin.      1906.     Price  M.  16. 

8vo  volume,  containing  691  pages  of  subject  matten 
2  pages  devoted  to  Errata,  1  page  to  German  Patent 
Applications,  and  4  to  a  list  of  numbers  of  German  Patents. 
These  are  followed  by  alphabetical  indexes  of  names  of 
authors  and  of  subjects. 

The  subject  matter  is  classified  and  grouped  as  follows : — 
I.  General  Section.  Theory  of  the  Action  of  Inorganic 
Bodies.  II.  Of  Organic  Bodies.  III.  Significance  of  the 
Atomic  Groups  with  regard  to  the  Active  Influence. 
IV.  Changes  of  the  Substances  in  the  Organism.  Special 
Section.  I.  General  Methods,  from  known  Active 
Substances,  to  build  up  bodies  of  similar  physiological 
action.  &c.  II.  Antipyretics.  III.  Alkaloids.  IV. 
Anaesthetics.  V.  Antiseptics  and  Astringents.  VI. 
Sulphur  preparations  and  the  Ichthyol  Group.  V1X  Agents 
acting  on  the  Intestinal  Mucous  Membrane.  VIII.  and 
IX.  Camphor  and  Terpenes.  &c.  X.  Glucosides.  XL 
Skin  Remedies  with  Reducing  Action.  XII.  Glycero- 
phosphates.    XIII.   Diuretics.     XIV.  Gout    Remedies. 


Import    Duties  ;      Foreign    .     1905.     Board    of 

Trade.     [Cd.  2797.]     Price  2s. 

Large  Svo  volume  of  8488  pages,  consisting  of  a  statement 
of  the  rates  of  import  duties  levied  in  European  countries, 
Egypt,  the  United  States,  Japan.  China  and  Persia,  upon 
the  produce  and  manufactures  of  the  United  Kingdom. 
The  rates  of  duty  in  Switzerland  and  Bulgaria  given  in 
this  work  are  now  obsolete,  having  been  replaced  by  the 
tariffs  which  came  into  force  on  January  1st  and  14th 
respectively.  The  work  is  arranged  similarly  to  that  on 
"  Colonial  Import  Dutie3  "  K'd.  2627],  referred  to  in  this 
J.,  1905,  1194. 
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Official   Notices. 


mi,  ii  i  \    OF   CHEMICAL    CN'Dl  SI  B 

N.  I  i  101    0>    K\ 

i  i:tv. 

inrsuant  to  Bye  Law    t « > .  i 

is  herebj     iven  that  an  Extraordinary  l 
Meeting  of  the  Society   will  In-  held  at  3.30  o'clock, 

..  in  the  afternoon  of  Tuesday,  the  twenty-seventh 
day  of  March,  1906,  .it  the  House  of  the  Societj  of  Arts, 
John  Street,    Vdelphi,    W.C,    by  kind  permission  ol 

Council  of    tli.it  Society,  with  the   oh         isidering 

and  adopting  th<  on  mentioned  in  ttion 

hereinafter  Bel    forth  : — 

I I      IV:  AT    Wli   (  ',.1   SI   11     OS  THE 

SOI  111  \      oil   in  \m    M        I  ■.  i.i  5TRY." 

We,  thi  ..  ra  of  tin-  Society  of  t  b 

Industry,  hereby  request  that,  in  accordance  with  Bye-Lav 
40,  von  will  convene  an  Extraordinary  General  Sl< 
of  the   Society   with   the   object    of   considering,  and   if 
approved  by  the  said  Extraordinary  Meeting,  ol  adopting 
the  following  resolution  (that   is  to  say): — 

ReSOI.I  Tl"\ 

i  it  is  desirable  that  the  Society  of  <  hemical 
Industry  as  now  existing  should  be  incorporated  under 
and  subject  to  tin-  grant  of  a  Royal  Charter  and  that 
the  Council  lie  and  hereby  is  authorised  to  take  all 
necessary  steps  to  procure  the  grai  a  Royal  Charter 

of  Incorporation." 

Dated  this  twenty-second  day  of  December,   ( 
Here  follow  signatures  of  the  following: — 

Henry  de  Mosenthal. 


George  Beilby. 
V.  G.  Bloede, 
Jas.  H.  Bowman. 
Eugene  A.   Byrnes. 
Eustace  Carey. 
Prof.  Frank  Clowes. 
Frederick  P.   Dewey. 
Dr.   Edward   Divers. 
Dr.  A.   R.   L.  Dohme. 
Thos.    Fairlev. 
Dr.  Fred.  YV.  French?. 
Oscar  Guttmann. 
Samuel  Hall. 
Jas.   Otis  Handy. 
Dr.  B.  J.   Harrington. 
Dr.  Edward  Hart. 
Otto  Hehner. 
E.  Grant  Hooper. 
David  Howard. 
H.  Aug.  Hunicke. 
C.  C.  Hutchinson. 
Prof.  Edward  H.  Reiser. 
Prof.  W.  R.  Lang. 
Ivan  Levinstein. 
Arthur  R.  Ling. 
Anthony  McGill. 
Edward  Mallinckrodt. 
N.  H.  Martin. 
Prof.   R.   Meldola. 
Dr.  Rudolph  Messel. 
Dr.   W.   Lash  Miller. 
Dr.  Ludwig  Mond. 


Prof.  Chas.   E.   M 
Jas    1'.  Murray. 
Robert  W.  Neff. 

A.  L.  Norton. 
I).  H.  T  Peploe. 
Dr.   YV.   H.   Pcrkin. 
Dr.    Frederick   ]!.    Power. 
Sir  William  Ramsay. 
Sir  Boverton  Redi 
Walter  F.   Reid. 
President  Ira  Remsen. 
Sir  Henry  E.   Roscoe. 
George  D.  Rosengarten. 
Samuel  P.  Sadtler. 
Alfred  Gordon  Salamon. 
Dr.  Rail  F.  Stahl. 
H.  E.  Stuart. 
Sir  Joseph  W.  Swan. 
H.  P.  Talbot. 
M.  J.  Taylor. 
E.   C.  Thompson. 
Dr.  T.   E.  Thorpe. 
Prof.  W.  A.  Tilden. 
Thos.   Tyrer. 
John  H.   L'smar. 
W.  H.   Van  WinckeL 
S    S    Voorhees. 
Dr.  \Y.  H.  Walker. 
R.  A.   Wallace. 
Charles  Wightman. 
Dr.  H.  W.  Wiley. 


SIXTH  INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTRY,   ROME,   1906. 

The  Sixth  International  Ccngress  of  Applied  Chemistry 
will  be  held  in  Rome,  commencing  on  April  25th,  1906. 
All  communications  should  be  addressed  to  the 
General  Secretary,  Prof.  Vittorio  Villavecchia,  Via 
Panisperna,  89,  Rome. 

The  attention  of  Members  is  drawn  to  the  Notice 
which  accompanies  this  issue  of  the  Journal. 


Deaths. 

Dr.  WelU  i. 

22. 

\!e\.   I  .       '  I  I  i    ■    i 

I  .S.A. 

i.    L.    \\   .     1 
■.  V.I..  D.S.A.     Nov,  21  : 


London   Section. 


Meeting  held  at  Burlington  lions/;  on  Hondat 
HA,    1906. 
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CINCHONA    BARKS    \NI>    THETB    CULTIVATION. 

BY   DAVID   HOWABD. 

I  propose  this  eveniii  a  brief  sketch  of  some 

of  the  results  of  tl ultivation  of  Cinchona  hark,  ami  l>efore 

•   doing  so,  will  only  venture  on  a  n  o  the 

previous  history  of  the  Cinchona  harks  and  to  the 
chemistry  of  then  alkaloids:  tor  the  former  1  would  refer 
anyone  interested  in  the  subject  to  the  admirable  work 
Sir  Clements  Markhara,  entitled  "Peruvian  Hark." 
and  for  the  latter  to  Leger's  admirable  monograph, 
"  l.es  alcaloides  di  -  '. iquin 

Quinine  and  its  cognate  alkaloids  have  hitherto  on. 
I..1  in  the  barks  of  the  genus  Cinchona  and  the  allied 
is  Remgia.  These  are  only  found  in  a  limited  z  me 
of  the  eastern  slopes  of  the  And:-,  and  nothing  was  known 
to  Europeans  of  their  medicinal  properties  till  some  time 
after  the  Spanish  conquest.  It  is  not  certain  whether 
the  Indians  were  aware  of  them,  but  if  they  were  they 
concealed  their  knowledge  from  their  conquerors.  In 
1638,  the  wife  of  the  governor,  the  Count  of  Chinchon, 
being  very  ill  with  malarial  fever  was  cured  by  the  ad- 
ministration of  a  hitherto  unknown  remedy,  and 
took  great    pains   to   introd  use   in    Europe,   and 

hence  the  name  of  the  genus  w  bicfa  purists  spell  Chinchona. 

The    chemistry    of   tin  was    investigate 

Dr.  Comes,  a  Portuguese,  who  isolate!  cinchonine  in 
IsHi.  and  in  1820  I'eUetier  and  Caventou  isolated  quinine, 
and  the  alkaloid  has  since  then  taken  the  p]  bulky 

powdered  bark  that  was  formerly  employed  in  medicine. 
The  later  invi  -  into  the  pro] 

of  the  various  cinchona  alkaloids  opens  up  so  wide  a 
subject  that  I  will  not  attempt  to  go  into  it,  especially 
as  I  have  very  little  that  is  unpublished  to  add  to  the  stock 
of  knowledge. 

From  that  time  the  use  of  Cinchona  hark  and  quinine  in 
medicine   steadily    incri  illection    of 

the  hark  was  in  the  hands  of  ignorant  Indians  who 
never    thought     of    planting    trees    to    repl  cut 

::  district   was  denuded,  of  the  ■■ 
and  there  was  every  prospect  ol  most  inefficient  .supplies 
if  not  .  I  extinction  of  the  . 

In  British   India   there   was   not    only  a   great   d 
for  quinine,  but  climatic  conditions  very  similar  to  those 
on  the  Andes,   and  the  Government  wisi  lined 

•  it   about   the  introduction  of  the   Cinchona    into 
countrv.      It    was    no    easy    matter,    the    hark 
arguing  rightly  enough  that  if  the  hark  was  culti' 
elsewhere  their  occupation  would  he  gone,  and  any  one 
who  was  even  suspected  of  an  attempt  to  carry  otf  p 
or  seeds  went    in  peril  ol"   bis  life.       I 
difficulties,   Sir  Clements   Markham  'tors 

arranged  expeditions  into  the  districts  from  which  the 
most  valuable  spe*  ics  were  procured,  and  after  adventures, 
far  more  interesting  than  those  of  a  novel,  succeeded  in 
bringing  home  plants  in  Wardean  cans  and  seeds  of  various 
species."  specially  of  the  Suecirubra  and  Officinalis. 

It  all  sounds  very  easy,  but  to  get  the  plants  alive  to 
the  coast,  to  keep  them  alive  on  the  voy.  md, 

and  again  through  the  Red  Sea  was  a  triumph  of  skill  and 
patience.     When  they  reached  India,  they  were  cultivated 
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with  infinite  care  and  skill  at  Darjiling,  and  on  the 
Himalayas.  At  the  former  place,  the  Government  were 
fortunate  in  securing  the  -  -   otchman  named 

Maclvor,  who  nursed  them  as  only  a  Scotch  gardener 
can.  The  cultivation  prospered  and  spread  to  other 
districts  of  India  and  Ceylon,  and  for  10  or  LS  years  the 
ter  part  of  the  quinine  supply  of  the  world  was  obtained 
from  India  and  Ceylon. 

The  cultivation  of  these  barks  under  suoh  skilful 
management  has  thrown  light  on  many  questions  as  to 
the  formation  of  alkaloids  in  these  barks.  Samples  of 
the  wood  and  leaves  of  the  trees  were  carefully  examined 
for  the  alkaloid,  but  none  was  found  in  either  :  it  seems 
therefore,  that  the  elaboration  of  the  alkaloids  takes  place 
solely  in  the  downward  course  of  the  sap.  Further, 
that  the  percentage  of  alkaloid  constantly  increases  in 
the  bark  from  the  twics  to  the  ground,  and  certainly  in 
the  less  flourishing  trees  the  root  bark  is  richer  still. 
Another  curious  point  is  shown  by  such  analyses,  namely, 
that  the  root  alkaloid  invariably  contains  more  of  the 
dextrogyrate  alkaloids,  quinidin  and  cinehonine.  than  the 
bark  of  the  same  tree  above  the  ground. 

Another  point  of  great  interest  that  has  been  made  very 
clear  is.  that  the  more  flourishing  a  tree  is  the  more 
alkaloid  it  will  produce,  and  the  result  of  cultivation  has 
been  to  produce  bark  yielding  10  per  cent,  or  even  more  of 
alkaloid;  this  is  three  or  four  times  as  much  as  was  found 
in  the  average  wild  barks  of  commerce.  I  remember 
that  the  first  5  per  cent,  bark  I  tested,  astonished  me  so 
much  that  I  at  once  repeated  the  analysis,  thinking  that 
weighings  must  have  been  wrong."  To  obtain  such 
results  as  these,  however,  it  is  necessary  to  have  the  best 
varieties  as  well  as  healthy  trees.  The  yield  from  trees 
growing  side  by  side,  all  from  the  same  cultivation,  of  the 
same  seed,  in  the  same  soil  differs  very  widely,  and  a  great 
number  of  analyses  of  individual  trees  showed  by  the 
irregular  incidence  of  good  and  bad  tests  that  the  variation 
must  be  in  the  trees  and  not  in  the  conditions  of  growth. 

•  •  •  By  the  application  of  various  manures  to  these 
trees,  it  was  shown  that  such  manures  as  increased  the 
apparent  vigour  of  the  trees  increased  their  alkaloidal 
yield,  and  that  for  this  purpose  nitrogenous  manures  were 
the  best. 

I  may  mention  that  for  the  purpose  of  these  analyses, 
the  trees  were  not  cut  down,  but  strips  taken  from  them 
at  the  same  height  above  the  ground. 

As  the  wood  of  the  trees  is  of  little  or  no  use,  a  system 
of  bark  collection  was  adopted  in  India  and  Ceylon, 
similar  to  that  by  which  cork  is  obtained.  In  this  country, 
if  a  portion  of  the  bark  is  taken  from  a  tree,  nature  makes 
an  attempt  to  heal  over  the  wound,  but  the  process  is 
capricious  and  often  fails,  but  in  hot  climates,  it  takes 
place  much  more  freely,  provided  always  that  the  cambium 
is  not  damaged.  Of  course,  the  partial"  removal  of  the  bark 
mu>t  be  longitudinal,  ringing  a  tree  will  kill  it  even  in 
the  tropics. 

The  plan  successfully  introduced  by  Maclvor  w;< 
follows:  incisions  were  made  down  the  trees  about  an 
inch  apart  and  of  any  convenient  length,  the  enclosed 
strip  being  carefully  cut  across  at  the  "top  and  bottom, 
the  strip  was  pulled  off  and  dried,  a  -nip  of  bark  was  then 
left  untouched,  and  then  another  strip  taken  and  so  on 
all  round  the  tree,  which  was  then  wrapped  round  with 
to  keep  off  the  sun  and  air.  and  in  an  amazingly  short 
-  of  time  the  cambium  poured  out  sap  which  formed 
bark  all  over  the  wound,  not  only  at  the  ride  as  we  so 
often  see  in  this  country.  The  next  year  the  strips  left 
on  the  tree,  or  a  portion  of  them,  'could  be  similarly 
treated,  and  the  second  or  third  year  the  relieved  bar']. 
could  be  taken  off  and  the  same  process  of  healing  would 
take  place.     A  sunil   r  ed  by 

cutting  shaving  with  a  spokeshave, 

iout,  ii  ;-  le     ■  !.  as 

o  I   difficult  to  into  the  bar 

'"   t!"'    pro  renewal    without    damaging   the 

cambium. 

The  renewed   bark  gives  ■  ..  it  is 

in  the  fir-  |  bis  j.  ,„,,  surprising, 

.i    has   always    been   fond  alkaloids   were 

By  contained  in  the  cellular  tissue  oi  the  bark,  not  in 

the  fibrous  portion,     i,,  50me  barks,  .  structures 


are  very  distinct,  and  there  is  no  difficulty  in  cutting  them 
apart.  The  renewed  bark  shows  little  or  no  sign  of  fibrous 
growth,  and  is  almost  entirely  cellular. 

But  not  only  is  the  quantity  of  alkaloid  greater,  but  the 
quality  is  very  different.  The  species  which  lend  them- 
selves best  to  this  treatment  arc  the  Succirubra  and 
Officinalis  ;  both  these  and  especially  the  Succirubra 
yield,  from  the  natural  bark,  lame  percentages  of  cin- 
chonidine.  In  the  renewed  bark  the  proportion  of 
einehonidine  is  very  much  diminished  as  compared  with 
the  quinine,  sometimes  almost  disappearing.  This  result 
is  curiously  different  from  the  changes  in  the  relative 
proportion  of  alkaloid  found  in  the  root;  there  the  dextro- 
gyrate alkaloids  increase  as  against  the  kevogyrate, 
here  the  less  oxydised  Ioevogyrate  alkaloid  increases  as 
against  the  more  oxydised.  It  is  difficult  to  imagine  that 
one  changes  into  the  other. if  Pasteur's  formula  were  correct . 
and  the  difference  were  only  in  the  oxygen,  that  might  be, 
but  it  is  evident  that  the  difference  is  much  more  funda- 
mental. 

Another  point  of  interest  was  the  study  of  hybrids. 
The  inflorescence  of  the  cinchonas  lends  itself  greatly 
to  hybridisation  owing  to  the  fact  that  the  flowers,  though 
having  both  stamina  and  petals  are  of  two  forms,  some- 
times the  one,  sometimes  the  other  of  the  organs  being 
prominent,  and  thus  fertilisation  must  take  place  from 
another  flower  by  the  help  of  insects. 

Many  hybrids  were  produced,  but  it  is  unfortunate 
that  no  accurate  records  are  available  of  the  exact 
circumstances  of  the  crossing.  It  was  difficult  if  not 
impossible  to  learn  which  species  was  the  seed  bearer. 
One  hybrid,  known  as  '"  Robusta,"  was  specially  interest- 
ing, its  growth  was  even  more  luxuriant  than  that  of  the 
parent  Succirubra.  while  the  yield  and  purity  of  the 
quinine  approximated   to   fine   Calisaya. 

A  great  deal  more  would  doubtless  have  been  learned 
but  for  the  fact,  disastrous  for  British  India  and  Ceylon, 
that  the  cultivation  of  cinchona  in  those  regions  ceased 
to  be  profitable.  In  old  days  the  unit  of  price,  i.e.,  the 
cost  of  each  percentage  of  quinine  in  a  pound  of  bark 
varied  from  8d.  to  2s.  At  6d.  the  cultivation  in  the 
British  plantations  was  splendidly  profitable,  but  the 
Indian  Government  was  not  the  only  one  that  perceived 
this  importance  of  cinchona  cultivation. 

The  Dutch  had,  early  on.  rightly  guessed  that  Java 
afforded  an  ideal  home  for  the  cultivation  of  cinchona, 
and  great  efforts  were  made  to  obtain  plants  or  seed. 
At  first,  though  the  plants  were  obtained  they  were,  by 
accident  or  on  purpose,  a  collection  of  species  very  interest- 
ing no  doubt  to  the  quinologist,  but  utterly  valueless  as 
a  source  of  valuable  alkaloid. 

At  last,  an  English  merchant  named  Ledger,  living  on 
the  West  Coast  of  America,  obtained,  by  the  help  of  an 
Indian  named  Manuel,  a  packet  of  seeds,  largely  from  one 
magnificent  tree;  when  Manuel  went  home  again  the 
cascerilleros  found  out  what  he  had  done  and  murdered 
him. 

These  seeds  were  sold  by  Ledger,  half  to  British  India 
and  half  to  the  Dutch  Government;  he  received,  I  think, 
£.10  from  each,  all  of  which  he  gave  to  the  widow  of  poor 
Manuel.  The  British  half  was  somehow  or  other  mis- 
managed, and  at  any  rate  no  success  was  obtained  in  the 
cultivation.     The  Java  portion  gave  very  different  results. 

In  the  skilful  hands  of  the  managers  of  the  Govern- 
ment gardens  the  plants  throve  wonderfully,  and  were 
managed  with  most  admirable  skill.  The  barks  of  indi- 
vidual trees  were  analysed,  and  only  those  which  gave 
high  tests  were  allowed  to  flower;  the  seed  from  these 
cultivated  in  spots  far  away  from  other  plantations, 
and  the  same  weeding  out  of  the  inferior  plants  repeated. 
The  result  has  been  wonderful.  The  richest  bark  from 
South  America,  such  as.  no  doubt,  Ledger's  seed  came  from, 
yielded  up  to  4  per  cent,  of  quinine  alkaloid;  we  now 
find  in  the  Amsterdam  sales,  whole  parcels  of  bark  giving 
10  per  cent,  of  quinine  alkaloid.  Where  the  plant  finds 
room  for  it,  it  is  hard  to  guess.  It  is  a  curious  question — 
what  use.  if  any,  the  alkaloid  is  to  the  life  of  the  tree. 
The  alkaloid  is  only  produced  in  favourable  soil  and 
environments,  and  at  high  elevations.  The  trees  may 
apparently  flourish  at  low  elevations  or  in  hot  houses, 
but  in  those  circumstances  the  yield  of  alkaloid  is  very 
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.1      hi-,  tear  thai  the  fault  is  in  the  circ 
not  in  tho  trees,  for  BOmo  of  the  richest  offii  in 
the  Nilgiriea  was  obtained  from  trees  which  wei 
spring  *>f  trees  i  outting     ent 

.i  E,  Howard,  ET.R.S.,  from  plants  grow 
These  mother  plants  out-grew   his  hot    hoi  i 

ut  down;  their  bars  contained  but  little  quinine. 
The  wonderful  Btrain  ol  Cali     •  i     called  Ledgec 

Ledgi  nana,   was  cage:  Ij    cult  it  i  all  tl      D 

.-kill  in  gardening,  and  now  the  yield  of  Led 
from  Javs  i  -  about   12,000,000  lb    pel  ami    i  ol 

dividends  of  60  per  cent,  from  plantations  in  Ji  va,  and 
nothing. 

'".sir  vos  ii<  'ii  robie  festis  aratra  I 

In  the  rich  deep  soil  ol  •'  marvel 

lously,  and  sprout  BO  ing, 

instead  of  the  laborious  process  of  renewin 
adopted.  In  six  years  the  plantation  1 1 
and  may  go  on  for  mam   years, 

Now,  as  i    !-  cheaper  to  grow  6  to  10  per  cent  I 
Java  than  2  to  5  per  cent,  bark  in  Briti  b  India,  lot 

wondi  *  he  English  plant  ol  tlie 

field,  and  tin'  Dutch  planters,  bj   gro  d  the 

market  could  possiblj  stand,  and  recklessly  competing 
in  their  efforts  to  sell,  got  the  price  down  ti  0*4 
per  unit.  They  «  ire  profoundly  com  inced  of  the  wi 
aess  of  the  quinine  manufacturers  of  the  world,  but 
learned  their  lesson,  and  by  allowing  the  demand  to  over- 
take the  supplies,  got  the  unit  up  to  2d.  Over  prodm  tion 
in  followed,  and  the  price  is  down  to  Id.  and  falling 
stall. 

A   good   deal   ol   "hybrid"    bark    is   sent    from   Java 
without    very  clear  intimation  of  its  origin,   it    gives  a 
sporting  interest  to  the  analysis,  as  one  never  knows  if  it 
will  turn  out  as  calisaya  or  succirubra,  and    bark   is   also 
Bent  as  Buccirubra  which  from  its  test   must    be   ro  iu     < 
Another  very  Interesting  stud}  ie  given    is  bj 
hark  of  which  a  good  deal  has  been  grown,  Ledgeriana, 
being  grafted  on  a  Buccirubra  stock:  this  "enten  baasl  ". 
excellent   tests,  but  lately  some  of  the 
plantations  Beem  to  have  worn  out.  and  the  root  bark  has 
been  sent  over;  it  is  must  interesting  to  find  that  this 
exootlj  the  test  of  Buccirubra  root,  and  "enten  worl 
and  "  enten  boost  '  are  as  different  as  the  bark  of  the 
and  tin-  bark  of  the  graft  originally  were.     This  shows  that 
there  is  no  transference  of  the  alkaloid  trot 
wards;  that    the  descending  sap  cannot  .any  the  alkaloid 
n. -h,  but  that  the  stem  and  the  rool   ■  irate 

after  their  own  kind. 

The  success  of  the   Dutch  in   knocking   out   all  their 
rivals,  and   it   must   have  required   the  doggedness  of  a 
Hollander  to  hold  on,  erven  in  .lava  at  J\  cents,  has 
vented   other   plantations   of  cultivated    Lark    havin 
success  they  deserve. 

We    receive,    however,    cultivated    calisaya    from   the 
Andes,  and  some  wonderful  cultivated    "  I  hian 

hark  "  has  lately  been  brought  to  London.  The  cultiva- 
tion in  Jamaica  is  only  a  question  of  price,  and  we  get  the 
very  richest  Succirubra  bark  from  West  Uric  .  but  as 
people  do  imi    take  quinine  for  enjoyt  i  -t  is 

cheap,  but  onlj  when  they  want  it.  the  supply  now 
to  have  but   little  to  do  with  the  demand.   .    .     it  i 
that  the  reduction  in  price  from  10s.  to  lOd.  has  inc  I 
the  consumption  to  about  ten  rimes  what 

but  now   it  is  difficult  to  imagine  that  an 
without  quinine  on  account  ol   its   pr 

The   svnthc  quinine   has   always    been   hitherto 

an  unattainable  aim.      It  has  been  frequently  attei 
and  I  lull-  one  such  at!  t  ion 

of  aniline  dyes  :  even  the  change  from  one  alki 
has  ...  ted  in  one  case.     It   usi  re  a 

uniary  as  well  as  a  scientific  attraction,  but, from  the 
commercial  standpoint,  can  we  hope  to  heat  nature  v.itb 
her  synthesis  of   In  per  cent.    Ledgeriana  : 

Dr.  Divers  said  he  had  mui  dating 

Mr.  Howard  on  the-  discourse  h 

in  which  he  was  such  on  expert.  He  could  confirm  from 
personal    knowledge    the  ent     that     Dr.     I' 


ll     'riilllllo 

when  he  discovered  th. 

\l,     R.     \.    Robinson    said   Ie-   had   noticed   that    tho 
Medical Cc   n  ill 

in  pharmacy,  but  hi 
in  India  «  i    not  i  uia  d.     If  the 

unit .  and  Id  be  grown  cheaply,  he  hoped  ii  could  still 

be  cultivated   and    used    bj    m  i  a  it 

could  not  com] 

Java      He  entirely   agreed  with  Mr.   Howai  d  I         I  here 

was   .■ .    |  ..  i.  i : 1 1 •_' 

and  more  chi  only.     A  i  hin 
Inn,.-  not  valued.     If  it  wore  the  fact  that  quinine  could 

be  i. on.. .hi  in  India,  ■.. 

a  low 

ol  ii.  Hs  cultivation  should  not  l 

pomt.  heat,-,    there  was  no  benefit  in  producing  lai 

quantities. 

.Mr.  II  lnbi  i ".    laid  he      i    much  int. -re  ted  in  what  the 

author    had    I  aid    al...  v\'th    w  hi.  1,    car 

.i   ,  hi   'i. an   bj  bridii   .1      Hi    Bhould   I 
n  hether  it  was  nol  u  :  h  in 

the   trees   which    were   hybridised    than    in  o     inal 

ies  when  they  were  transplanted  in  a  different  country. 
'Ihc  plants  he  was  interested  in  hin  -'ids. 

wei..   far    more    vigorous    than    the    import  It 

was  difficult  to  keep  the  imported  ap  i  they 

were  when  they  first  cam  he  hybrids 

grew  larger  and  larger,  and  becan  e  far  liner  plants  than 
eithei  larents,     He  should  like  to  know  whether  it 

:  formed  in  these  new  countries,  such  as 
Java,  oi  the  I  ansplanted  species  that  gave  the  best 
results  ! 

Mr.  JO.  M.  ll.ii.Mi:s  Baid  he  understood  that  the  >■ 
bark  was  richer  in  quinine  than  the  ordinary  bark.      And 
he  believed  that  was  even  more  bo  in  the  case  of  barks 

which  were  mossed,  but  it  was  found  that  -  d  barks 

wen.  liable  to  the  a1  toe  I     oi  in  ei  at  had 

to  be  given  up,  and  the  bark  renewed  without  moss.     Hi 
»gest   the  possibility  that   the  action  of  oxygen 
in  the  renewed  hark  might  tie  great*  i  than  in  the  original 
bark,   because  ii    had   been  Btated   that   when  (inch 
.   ,     grown     i   higher  elevations,  where  th  «bly 

nine  was 

gri  ater.      I  hi  j   hi  .1  u  I    ■••     hin     al  out  the  soil  in 

which  cinchonas  were  grown,  and  he  should  like  to  ask 
whi  ther  il  wa   t  whether  itconl  i.ted 

oxide  of  iron  ra  oxide  which  was  nol   soluble. 

The  in,  ■■■  .i  e  in  quinine  in  the  rool  a  <  med  to 
greater  possibility  of  oxidation  either  by  fi  de  in 

The   soil   or   an   oxidase   in    the    hark.     With   regard   to 
hybrids,  he  imai  ined  il  c  is  almost  it 
of  trees  which  were-  mixed  up  together,  to  ascertain wl 
was  tho  i  i  nd  which  was  the  female  from  which 

any  special  hybrid   was  derived.     But   what   seemed  to 
I,,,,,  importance  m-  this,  if  they  got  a  good 

hvbrid.il  possible,  he  should  imi  pro- 

,|ii  e  that  I  ■•-  i  uttii     or  by  r  the  root  instead  of 

Hi  did  not  know  whi 
h&d   bi .  a    ittempti  I   bj    U      Dutch,  but  such  a  pro 
,  lead  to  the  selection  of  much  richei  |  Every 

knew    v,i  at    systi  >   not 

often  realise,  thai  among  ordinary  sp  might  hove 

,  individual  might 

ally   advan  '•  aW? 

duals 

of  the  so-called  Bpecies  or  hybrids  Bhould  d  for 

n.  He  did  nol  hearMr.Hi  low 

i  of  quinine  v 
to  the  introdui 

,  ...  this  country,  which,  being  cheaper  thai 

bark,  bl-v- 

:  'cat 

■    ii  thev  had  an  ■  "'J'-) 

still  be  the  Bolivian  su]  .  "lU1 

not  i  hat  the  Indian  Government  had  not 

with  Mr.  I.  •■  "a'1- 

Dr   Passmobi    said  Mr.  Howard  would  nifhe 

claimed  for  an   I 
havin  '  li"mint'- 
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namely,  quinine  and  cuprine.  That  was  done  in  his 
labor;  efore  Dr.  H<  sse,  w  ho  rei  e»  ed 

the  Hanbury  gold  medal  from  the  Pharmaceutical  Society 
for  In*  alkaloida]  work,  did  the  Bame  :  but  Dr.  Hesse  wont 
further,  and  showed  thai  cupreine,  the  second  alkaloid  of 
the  homoquirune,stood  in  the  same  relation  to  quinine 
as  a  phenol  did  I    ether  ;  so  that  by  methylation 

of  cuprine  quinine  could  be  obtained.  Although  chemists 
had  so  far  failed  to  produce  quinine  synthetically,  never- 
theless the  study  of  organic  chemistry  relating  to  the  con- 
stitution of  the  alkaloids  had  produced  a  wonderful  nut 
of  other  substances  of  importance  in  the  medical  world. 
Antipyrin,  for  example,  was  on  enormous  sue,  ess.  It  was 
supposed  ai  one  time  that  it  would  eclipse  quinine 
entirely,  hut  it  had  lived  alongside  it.  Then'  was  only  one 
cinchona  alkaloid  which  was  worth  mentioning  now,  and 
that  was  cinchonamine,  which  had  an  interest  to  chemists 
because  at  the  time  it  was  discovered  it  was  pointed  out 
that  it  was  an  excellent  reagent  for  nitric  acid. 

Dr.  Power  said  the  history  of  the  cinchonas  was  a 
remarkable  one,  and.  although  it  included  some  traditions, 
there  was  much  of  substantial  fact,  for  it  presented  a 
marvellous  record  of  travel  and  exploration,  in  which 
occurred  the  names  of  many  distinguished  persons,  such 
as  those  of  Humboldt,  at  the  beginning  of  the  past  century. 
and  Sir  Clements  Markham,  at  a  later  period.  The  subject 
was  also  one  which  had  atlorded  a  most  fruitful  field  for 
botanical  and  chemical  investigation.  In  the  long  roll  of 
illustrious  names  connected  with  the  cinchonas,  that  of 
Howard  occupied  a  prominent  and  worthy  place.  He 
recalled  the  fact  that  llr.  John  Eliot  Howard  had  not  only 
published  a  valuable  work,  entitled,  "  Quinology  of  the 
East  Indian  Plantations,"  but  that  he  had  rendered  a 
further  most  important  service  to  quinological  science. 
It  was  recorded,  for  example,  that  the  work  of  the  Peruvian 
botanists,  Ruiz  and  Pavon,  designated  as  "  Nueva 
Quinologia,"  which  was  written  between  1821  and  18'26, 
but  not  then  published,  was  entirely  lost  sight  of  for  a 
period  of  over  thirty  years.  Through  a  fortunate  circum- 
stance, however,  it  came  into  the  hands  of  Mr.  John  Eliot 
Howard,  who  not  only  published  it,  but  embellished  it 
with  '27  plates,  most  of  them  made  from  the  original 
drawings  of  Pavon,  lying  in  the  herbarium  at  Madrid. 

Dr.  H.  A.  D.  Jowett  said  the  exact  constitution  of 
quinine  was  not  yet  determined,  and  it  appeared  to  him 
that  this  ought  to  be  known  before  anything  could  be  said 
about  its  synthesis.  But,  with  the  remarkable  instance 
of  the  synthesis  of  Indigo  before  them,  it  was  not  too  much 
to  hope  that,  at  some  time,  even  with  the  low  price  of 
quinine,  they  would  be  independent  of  the  natural  product. 
and  be  able  to  produce  the  alkaloid  in  the  laboratory 
synthetically. 

Sir  George  Watt  and  Mr.  P.  MacEwan  also  con- 
tributed to  the  discussion. 

Mr.  David  Howard,  in  reply,  said  an  enormous  quan- 
tity of  quinine  was  used  for  sub-cutaneous  injection,  the 
acid  hydrochloride  being  the  usual  salt  now  used.  He 
fancied  it  was  much  less  irritating  than  the  acid  sulphate. 
With  ngard  to  the  supply  of  Succirubra  bark  for  phar- 
macy, he  did  not  think  there  was  much  fear  ;  many  drug- 
gists, Italian  druggists  especially,  would  give  enormous 
prices  for  really  inferior  bark  if  it  only  had  the  right 
appearance  of  lichen  on  it.  The  only  difficulty  they  found 
was  that  the  Pharmacopcea  provided  a  maximum  in 
alkaloid  which  was  much  below  the  average  of  the  rich 
cultivated  Succirubra  bark.  The  Pharmacopcea  pre- 
Bcribed  (i  per  cent,  of  alkaloids,  and  if  you  gave  10  per 
.  it  would  be  rather  a  heavy  dose  for  the  patient.  For 
pharmacy  it  was  no  doubt  one  of  the  finest,  if  not  the 
finest,  bark  there  was,  and  the  Dutch  were  growing  it  very 
freely.  Owing  to  the  great  production  of  bark,  the  whole- 
sale price  of  German  quinine  was  now  8.U1.  an  ounce.  He 
wished  he  knew  more  about  hybrids  ;  there  were  a 
great  many  produced,  and  they  seemed  to  thrive.  What 
was  commonly  known  as  a  hybrid  in  Java  was  a  hybrid  of 
the  Calisaya.  They  called  them  all  hybrids,  and  when  a 
bark  was  marked  "  hybrid  "  one  could  not  foretell 
whether  it  was  going  to  turn  out  a  Succirubra  or  Ledgeriana. 
But  the  grafted  bark  interested  him,  because  of  the  very 


great  purity  of  the  alkaloids  of  graft,  and  the  unmistakable 
original  condition  of  the  root.  As  to  the  soil,  he  only  knew 
it  was  said  to  be  very  rich  and  black.  Probably  it  was  fer- 
ruginous, and  that  might  have  something  to  do  with  the 
production  of  alkaloids.  The  question  of  mossed  bark 
and  renewed  bark  was  exceedingly  interesting.  The 
mossed  bark  was  chiefly  the  intermediate  strip  which  was 
left  when  th"  bark  was  taken  off,  and  it  was  then  covered 
with  moss  to  keep  thi'  moisture  from  evaporating  so  that 
the  renewed  growth  might  take  place.  The  mossed  bark 
was  quite  as  rich  as  the  renewed  bark.  Apparently  the 
stimulating  process  had  done  it  good.  It  was  rarely 
richer,  but  the  mossed  portion  continued  to  contain  the 
same  proportion  of  alkaloids  as  before.  The  Cuprcea  bail, 
undoubtedly  brought  down  the  price  a  good  deal,  as  low 
as  6d.  a  unit.  Then  came  in  the  flood  of  Ceylon  bark, 
and  then  Ja\a,  and  it  ceased  to  pay. 


A   NEW   METHOD   FOR  THE   QUANTITATIVE 
DETERMINATION  OF  ACETONE.* 

l.V    S.    .7.    M.    AULD,    PH.D.,    A.I.C. 

The  content  of  acetone  in  wood-spirit  and  crude  acetone 
is  frequently  required  for  technical  purposes  by  varnish 
makers,  wood  distillers  and  others. 

The  methods  at  present  employed  for  the  quantitative 
determination  of  acetone  are  on  the  whole  unsatisfactory, 
the  conversion  of  acetone  into  iodoform  being  generally 
employed  for  its  estimationf.  Either  the  iodoform  is 
directly  weighed  after  extraction  with  ether  as  in  the 
method  generally  attributed  to  Kramer,  or  the  excess  of 
iodine  is  titrated  with  sodium  thiosulphate  in  presence  of 
starch.  A  third  method  devised  by  Squibb,  and  improved 
by  Kebler,  gives  satisfactory  results,  but  is  exceedingly 
cumbersome,  no  less  than  five  special  solutions  being 
required.      (See  this  J.,  189",  16S.  589.) 

The  use  of  iodoform  for  quantitative  work  is  open  to 
several  objections,  especially  in  the  older  and  more  general 
method  of  procedure  in  which  it  is  itself  weighed.  Iodo- 
form is  very  volatile,  some  loss  by  evaporation  being 
caused  even  at  ordinary  temperatures.  It  is  also  decom- 
posed to  a  certain  extent  by  the  oxygen  of  the  atmosphere 
when  exposed  to  sunlight,  with  the  formation  of  iodine, 
carbon  dioxide  and  water.  This  action  can  frequently  be 
observed  when  estimating  acetone  by  the  gravimetric 
method,  the  residue  left  after  complete  evaporation  of  the 
ethereal  solution  very  often  having  a  distinctly  brown 
shade. 

A  volumetric  method  for  the  estimation  of  acetone  has 
been  worked  out  depending  on  the  formation  of  bronio- 
forrn  and  its  subsequent  hydrolysis  with  alcoholic  potash. 
The  hydrolysis  is  generally  expressed  as  follows: — 

CHBr3  +  3KOH+C2H;6H  =  CO  +  C,H4  +  3KBr  +  3H20, 
but  it  is  more  probably 

3CHBr3-fUKOK+CoH5OH  =  3CO  +  C2Hl  +  9KBr  +  7H20. 
it  having  been  shown  by  Hermann  and  Long  that  exactly 
three  volumes  of  carbon  monoxide  to  one  of  ethylene  ate 
evolved. 

The  residual  potassium  bromide  is  estimated  by  means  of 
standard  silver  nitrate  solution. 

Bromoform  is  specially  suitable  for  this  purpose  for 
several  reasons.  It  is  very  readily  formed  by  the  action 
of  bromine  and  potash  on  acetone,  and,  although  very 
volatile  in  steam,  it  is  nut  liable  to  loss  due  to  its  own 
evaporation.  Further,  it-,  high  molecular  weight  and  large 
percentage  of  bromine  conduce  to  accurate  results,  58  grs. 
of  acetone  being  responsible  for  the  formation  of  357  grs. 
of  potassium  bromide. 

The  method  of  carrying  out  the  analysis  is  as  follows  : — 

*  Taken  as  read. 
t  M.  Klar  "  Die  Holzverkohlung."  1904. 


KHlfl  1 


\\  16S1  \n  i:    CJ  VYS   a      BALKS    FOB    BRI<  K  \i  U 


mi 


\  known  '  the  solution  to  be  testi  d, 

acetone  to  the  extent  ol  0-1  to  0-2  grra.,  i 

cc,  round  bottom  tlask,  dilated  with  a  lit 
and  mixed  with  20 

He  ted  w ii 
denser,  and  is  also  fitted  with  a  dropping  funnel 

|  Mlllltl'MI  I 

of  bromini 
to  I  litre  '•:  water).     The  bromine  solution  is  all  wed  to 
into  tin   mixtnre  until  it  1ms  acquired  a  fi 
•  .   the  tlask  and  us  contents  be  l  on 

water-bath    at    about    71  uiLf    an 

.  drop  by  drop  until 

t  li_\   boiling  for  a  minute  or  two  with  a  little  a 
ran.-1  The    mixture    is    then    distilled 

the   distillate    is    free    from    bromoform, 

I   for  in  the   u 
the  f    the    Bask    if  ..It    maj 

observed   thai   qo  acetone  oan   be  deti        i 
distillate  by  means  of  the  mercuric  oxide  test,  ai 
bromine    is    also    absent.     The    condenser    hai 
washed  out  with  a  little  alcohol  in  order  to  n 
traces  of  bromoform  which  may  hai 
tillate  and  are  mixed  with  50    cc.    of   al 

and  sufficient  solid  caustic  potash  to  make  an  approxi- 
mately 10  per  cent,  solution.  The  mixture  is  then  heated 
on  the  water-bath  under  a  reflux  condenser  until  the 
bromoform  is  completely  decomposed.  This  generally 
occupies  about  three- quarters  of  an  hour.  The  liqu 
allowed  to  cool,  evaporated  to  smaller  bulk  if  I 
and  exactly  neutralised  with  dilute  nitric  acid.  It  i-  then 
diluted  with  water  to  500  cc.  and  aliquot  parts  titrated 
with  N/10  silver  nitrate  solution,  u-  mm  chro- 

mate  as  an  indicator.     J40  parts  of  bromine  correspond  to 
58  p  ucta  of  acetone. 

The  complete  analysis  can  be  performed  in  1 '. — 2  hours. 
ie  of  the  results  obtained  by  this  method  are  quoted 
below : — 

1.  Three  cc.  of  a  solution  containing  9*61  per  cent, 
acetone  gave  1-7850  gr.  KBr.  Acetone  found  9-66  per 
cent. 

_'    Ten   C.c.   of    a    solution   containing  0-96    per  cent. 
acetone  gave  1 1-5*17  gr-   KBr.     Acetone  found 
cent. 

3. J  0-5  cc.   of    a    solution    containing  34- 
acetone  gave  1-0460  gr.  KBr.     Acetone  found  =  33-8  per 
cent. 

The  method  is  suitable  for  the  estimation  of  acetone  in 
wood  spirit,  the  spirit  being  diluted  to  10  times  its  volume 
and  5  cc  of  this  solution  employed  for  the  determination. 
Po  suits  of  the  same  standard  of  exactness  as  those  «; 
above  can  be  obtained. 

The  formation  of  carbon  tetrabromide'froiu  the  bromo- 
form cannot  be  urged  against  the  process,  as  by  the  above 
procedure  any  appreciable  excess  of  free  bromine  is 
avoided.  It  is  imperative  that  the  bromine  employed 
should  be  pure,  as  crude  bromine  frequently  contains 
bromoform. 


t  This  stronger  solution  was  diluted  to  ten  times  its  volume 
and  5  c.c.  of  this  taken  for  the  estimation. 
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Mil   \i        \NI>     PHYSICAL     \  M.i    \l  IONS     OF 
IE    CLAYS     AND    SHALES,     POP     BRICK- 
MAKING,  I  Hill  i-S    FROM    EAS1    CHESHIRE 

in 

In  England  tl 

t.-risti.  ,  "i  rli.  - 

facture  of  china  ami  ordinal  just 

beginning  to  be  d  by  tin-  pi 

of  the  results  of  an  extort  ade 

by  tin-  wi  il 

The  writer 
the  middle  and  lower  coul 

district  which,  though  hith.  'i^'h  class 

brick,   tile,   and   terra  cotta   maker,   abound*   in   a   great 
variety  o!  n  Mt  raw  material. 

For   convenience    of    reference    thi  ind    shales 

are    D  The    one    numbered    3    is    a    hard     .' 

Bromwich  marl,  and  is  given  as  a  standard  of  comparison 
ineering  bricks. 

No.  1  is  a  surface  day  from  Harple.  In  appearance  it  is 
of  a  sandy  clay  colour,  containing  small  lumps  of  lime. 

No.  _'  is  a  clay  supplied  by  V 

m  Mersey,  used  for  making  common  br 

Xo.  3  is  the  West  Bromwii  h  marl.  In  appearance  it  is 
of  a  reddish  clay  colour,  and  was  obtained  in  a  plastic 
condition  ready  for  use. 

No.  4  is  a  shale  from  the  top  of  Kerridge.  It  is  of  a 
dark  grey   colour,   and   very   hard.      I  in   seams 

amoiiL'  tlie  rough  rock  overlying  a  bed  of  fine  ashlar  sand- 
in  the  upi  lower  coal  measures. 
5  is  a  shale  from  Pingot  Colliery,  between  Birch 
Yale  and  New  Mills.  It  is  almost  black  in  colour  and 
occurs  in  solid  masses  in  the  lower  coal  measure  series. 
It  is  very  hard. 

No.  6  is  a  surface  shale  from  Wigan.  In  colour  it  is 
inclined  to  yellow,  and  is  hard. 

No.  7  is  the  shale  found  below  the  preceding  one  at 
Wigan.  It  i-  the  colour  of  light  grey  stone,  and  is  very 
hard. 

Xo.  8  is  a  shale  from  Endon  Quarry.  In  appearance  it  is 
of  a  reddish  clay  colour,  and  is  fairly  hard. 

No.  9—  this  shale  is  found  in  a  ravine  at  Middlewood  in 
the  middle  coal  measure. 

No.  10  is  a  shale  found  in  East  Cheshire,  and  occurs  in 
black  hard  masses. 

The  clays  and  shales  were  first  submitted  to  analysis. 
To  this  end  they  were  ground  very  fine,  and  dried  at 
100°  C.  Xos.  I,  2  and  3  beiUL'  received  in  a  plastic  con- 
dition, were  first  dried,  and  then  carefully  ground  to  a  fine 
impalpable  powder,  and  dried  at    li«  analyses 

were  made  upon  the  clays  and  shales  dried  at  100°  C.  The 
total  constituents  of  the"  clays  and  shales  were  determined 
in  the  usual  way.  The  composition  of  the  clays  and  ah 
or  the  rational  analysis,  was  determined  by  the  method 
depending  upon  the"  fact  that  kaolin  is  more  or  less  dis- 
solved by  Ions  dieestion  with  hot  concentrated  sulphuric 
acid.  The  sand  and  felspar  are  determined  in  the  insoluble 
residue. 


and  Bases. 


33-97 
40-95 
1    -"- 
3-66 
1-81 
1-61 
0-40 
3-82 

2-41 

4:'-76 

17-36 

1 

5-77 
2-72 
2-64 

2-36 

52-81 
4-76 
- 

9-09 
0-71 
1-12 

2-22 

6-93 
2-34 

4-41 
23-  4H 
6-23 
1-21 
1-33 
- 

33-50 
19-82 

6-26 

0-80 

Magnesia  

Alkalis     

1-41 

2-71 
11-65 

2-24 

6. 

7. 

8. 

9. 

10. 

24-49 

49-45 

- 

37-06 

36-91 

4-60 

17-05 

30-69 

25-53 

lfi-59 

19-44 

18-07 

-        - 

34-75 

3-01 

0-36 

0-45 

0-39 

0-36 

1-88 

1-55 

1-11 

1-43 

0-17 

- 

1-94 

2-21 

15-90 

5-64 

5-59 

7-49 

2-65 

2-40 

2-44 

2-36 
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Proximate  Components. 

1. 

o. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

2:1-78 
35-27 
40-95 

41-55         53-28 

41-14 

45-63 
34-55 
19-82 

78-53 

16-87 

4-60 

39-26 
43-69 
17-05 

67-69 
14-53 
17-78 

35-63 
33-68 
30-69 

52-17 

41-09     ,    41-96 
17-36 

54-45 
4-41 

22-30 

25-53 

For  the  purpose  of  studying  the  effect  of  various  temper- 
atures ( 1000°— 1250°  C.)  "upon  the  clays  and  shales,  they 
are  made  into  small  briquettes,  measuring  li  in.  by  1  in. 
by  i  in.  The  shales  are  ground  to  a  tine  powder,  mixed 
with  water  until  fairly  plastic,  and  then  moulded  with  a 
moderately  strong  pressure,  so  that,  on  turning  out,  the 
briquettes  hare  perfectly  sharp  edges.  The  briquettes 
are  carefully  dried  at  100"  C,  removed  to  a  desiccator  and 
allowed  to  cool,  when  they  are  weighed  and  accurately 
measured.  They  are  re-heated  at  100°  C.  until  the 
weight  is  constant.  The  briquettes  are  next  burnt  at 
the  following  temperatures  in  succession,  viz.,  1000  (  , 
1050°  C,  1100°  C,  1150;  C,  1200c  C,  and  1250°  C.  U  eigh- 
ings,  measurements  and  observations  are  taken  at  each  of 
temperatures.  The  measurements  of  the  briquettes 
are  also  checked  by  ascertaining  their  volume,  by  displace- 
ment of  water. 

The  burning  of  the  briquettes  is  effected  in  muffle 
furnaces.  A  temperature  of  1000°  C.  can  easily  be  reached 
in  an  ordinary  muffle  furnace,  provided  the  gas  supply 
is  more  than  sufficient  to  work  the  furnace  at  its  full  power. 


For  temperatures  above  this,  the  writer  has  found  that 
Fletcher,  Russell  and  Co.'s  gas  nraffle  furnace  provided 
with  air  blast  gives  excellent  results.  It  is  simple  to  work 
and  easy  to  regulate  to  any  desired  temperature  from 
1000°—  i400°  C.  For  ascertaining  and  controlling  the 
temperature,  the  writer  uses  Seger  cones,  so  that  all  temper- 
atures mentioned  in  this  paper  are  those  which  correspond 
with  the  cones  used. 

The  briquettes,  dried  at  100"  C.  are  placed  in  the  furnace, 
and  heated  gradually  at  first.  The  heat  is  then  increased 
until  a  temperature  of  1000°  C.  is  attained.  They  are 
burnt  for  a  considerable  time  at  this  temperature.  The 
briquettes  are  allowed  to  cool  in  the  furnace,  weighed, 
measured,  and  observations  taken  of  colour,  density, 
Szc.  The  briquettes  are  then  burnt  at  the  higher  temper- 
atures in  succession,  noting  weighings,  measurements, 
&c,  at  each  temperature. 

The  results  of  the  loss  in  weight  sustained  by  the  clays 
and  shales,  dried  at  100"  C,  at  the  different  temperatures, 
and  their  shrinkage,  i.e.,  the  percentage  loss  in  volume, 
are  collated  in  the  two  following  tables: — 


Percentage  Loss  in  Weight  on  Heating  f 

rom  100°  C. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

5.47" 

5-66 

5-73 

5-73 

5-73 

5-73 

10. 

Lohs  at    1000'  C 

4-34 

4-44 
4-53 
4-63 
4-86 

7-71 
8-12 

7-46 
7-47 
7-83 
7-84 
7-84 

8-87 
9-12 
9-22 
9-24 
9-24 

12-17 
12-34 
12-57 
12-88 
12-88 

16-98 
23-43 

6-48 
6-66 
6-92 
6-93 
6-93 

8-10 

8-15 
8-50 
8-50 
8-50 

6-94 

1050°  C 

7-08 

1100*  c 

7-19 

11  so-  C 

7-19 

1200°   C. 

1250°   C 

Shrinkage. 


1. 

2, 

» 

4- 

5. 

6. 

7. 

8. 

9. 

10. 

hoes  at   1000'  C 

0-00 
0-00 
000 
4-82 

7-24 
12-61 

3-62 

8-78 

21-26 

21-26 

21-26 

8-33 

8-43 

14-26 

25-29 

25-29 

5-24 
5-33 
6-59 

14-63 
22-57 

5-00 

5-62 

8-63 

15-03 

7-48 
15-63 
20-29 

20-29 
20-29 
20-29 

2-88 
2-88 
2-88 
5-87 
5-87 
5-87 

1-63 

1050*  C 

8-60 

1100°  C 

13-21 

1150°  C 

13-21 

1200"   C 

1250*  C 

The  specific  gravity  and  porosity  of  bricks  are  of  some 
importance.  These  determinations  were  made  of  bri- 
quettes, obtained  from  the  clays  and  shales  by  burning 
at  the  three  following  temperatures,  viz.,  1000:  C,  1 1003  C, 
and  1200°  C. 

As  bricks  are  porous  bodies,  it  is  necessary  to  take  into 
account  this  pore  space  in  determining  the  specific  gravity. 
If  this  pore  space  is  not  taken  into  account  in  calculating 
the  specific  gravity,  we  obtain  that  quantity  defined  by 
Seger  as  volume  weight,  viz..  the  ratio  between  the  weight 
and  the  total  volume  of  the  body  inclusive  of  the  pores. 

The  determinations  were  made  as  follows  : — 

The  weight  of  the  briquette  having  been  ascertained, 
the  briquette  was  soaked  in  water  for  24  hours,  taken  out, 
and  the  surface  water  removed  with  a  dry  cloth.  The 
increase  in  weight  gives  the  amount  of  water  absorbed  by 
the  briquette,  i.e.,  the  amount  that  fills  the  pore  spaces. 
The  volume  of  the  briquette  is  determined  by  displacement 


of  water.  The  volume  may  also  be  determined  by 
measurement,  provided  the  briquette  has  not  suffered  any 
unequal  contraction,  whereby  its  shape  has  become 
distorted. 

Then  if  the  weight  of  the  briquette  in  grms.  is  w,  and 
the  increase  in  weight  due  to  absorption  of  water  is  t, 
and  the  volume  in  c.c.  displaced  when  water  saturated 
is  v, 


The  Specific  Gravity  = 
The  Volume   Weight: 
Porositv       . .  . .  = 


(v—t) 
w 

V 

lOOxt 


w 


The  results  of  these  determinations  are  collated  in  the 
following    tables  : — 


Specific  Gravity 

of  Briquettes. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

At  1000°  c 

2-42 
2-36 

2-38     |      2-56 
2-22     1       2-47 

2-38 
2-46 

3-51 

2-56 
2-49 
2-39 

2-38 
2-38 
2-37 

2-47 
2-39 
2-28 

2-51 

,.  1100°  c 

2-27 

„  1200°  c 

2-l» 
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Volume.   WtiglU  o/  Bfiquetti  s. 


1. 

,. 

2-05 
2-:i7 
2-37 

4. 

5. 

«. 

7. 

8. 

D. 

10. 

At  1000'  C 

1-97 

2-n 

ITS 

211 

— 

1-88 
1-98 

--Iti 

2-02 

-17 

2-81 

1-74 
2-23 

2.31 

2-0J 
2-03 

1U7 

1 100"  c 

.,  1200'  C 

/  Briqvettt  ». 


1. 

2. 

3. 

4. 

■ 

6. 

7. 

8. 

9. 

10. 

9-38 
4-29 

2-22 

1460 

1-77 

o-sa 

12-79 
10-38 

19-73 

11-84 

6-03 

II- 

15-24 
1-04 

1 4-74 

11-71 

,     lino*  C 

3-95 

1200    1 

Ill 

With  respect  to  the  suitability  of  these  days  and  shales 
for  brickmaking,  No.  2  is  undoubtedly  a  good  clay  for 
common  bricks,  as  is  also  No.  1,  although  the  brii  Us  are 
some?  ible.     Most  of  the  clays  and   males  do  not 

withstand  the  temperature  at  which  a  good  engineering 
brick  is  obtained,  the  exception,  besides  No.  :i.  being  No.  3, 
from  winch  an  excellent  engine"  ring  brick  can  be  obtained, 
No.  10,  might,  with  some  manipulation,  be  employed  in 
the  manufacture  of  fire  bricks,  as  the  colour  is  good  and 
the  shale  withstands  the  highest  temperature  reached  in 
these  experiments. 

The  temperature  at  which  the  days  and  shales  melt, 
was  determined  by  comparison  with  the  melting  points 
of  Seger  cones.  For  this  purpose,  each  clay  is  made  into 
a  plastic  mass  with  water,  and  moulded  into  the  form  of  a 
.small  cone  or  pyramid.  The  cones  are  then  carefully 
dried  at  Urn    ( '.  before  being  burnt  with  the  Seger  cones. 

The  following  temperatures  were  obtained:— 


fusibility.     The    higher   refractoriness   of    No 
doubt  due  to  low  percentage  of  lime  and  n  The 

remaining  in  over  22  pel  cent,  of  aim; 

and  all  are   highly   refractory. 


Dr.  Wagstaffe,  in  reply  to  ins,  said  the 

experiments  referred   to  in  the   paper  had   been 

Out  On  a  small  scale  in  the  laboratory,  and  he  could  not 
say  thai  the  same  results  would  be  obtained 
working   scale.     Be  did  not   consid  ogth  of  time 

taken  in  obtaining  the  melting  point  of  the  clays  and  shales 
was  a  material  point,  and  he  had  not  estimated  the  carbon 
and  sulphur.  The  change  in  specific  gravity,  was 
btedly  due  to  shrinkage  in  volume  and  increase  in 
Porosity  was  tested  for  by  immersing  the  bricks 
for  '_'(  hours  in  water,  le  eighth  of  an  inch  above 

the   surface. 


Melting  Points  of  the  Clays  and  Shales. 


1250   C. 


1160°  C. 


1410°  C. 


10. 


1430"  C.     1370    C.    1120' C.     1270    C. 


The  refractoriness  of  clays  for  brick  and  terrace -a   is 
an    important    point.      It    may    be    determined    directly, 
as  above,   by  ascertaining  the  temperature  at  which  the 
clay  begins  to  fuse.      Refractoriness  may  also  be  judged 
from  a  survey  of  the  chemical  data.     Thus,  the  sili 
of  lime,  magnesia,  and  alumina  are   practically   infusible; 
on  the  other  hand,  those  of  soda,   potash,  and  iron  are 
readily  fusible.     If  lime,  iron,  or  alkalis  be  added  to  the 
infusible  silicates  in  calculated  quantity,  double  silicates 
are    formed,    which    also    are    readily    fusible.     Hence, 
refractoriness  of  clays  depends  chiefly  on  the  percentage 
of  silica  and  alumina,  and  is  influenced  by  the  presen 
alkalis,  iron.  lime,  and  magnesia  in  the  order  mentioned. 
It  must  be  noted,  however,  that  if  any  of  these  b 
be  in  excess,  the  fusibility  of  the  clay  is  not  necessarily 
lowered,  as.  for  instance,  excess  of  soda  would  set  free  lime 
and  magnesia,   which   themselves  are  infusible.      A 
parison  of  the  chemical  composition  of  the  clays  and  shales 
from  this  point  of  view  with  the  actual  melting  pon 
determined   is  not  without   interest,  as  showing  relation- 
ship    of     composition     and     refractory     character.     The 
melting  point  of  No.  6  is  ll_'i>   C.     This  clay  contains  over 
30  per  cent,  oxide  of  iron.     No.  2  fuses  at  1160°  I  -y 

fusibility  of  this  clay  is  evidently  due  to  the  low  pen  cntage 
of   alumina,   and   high   percentage   of   alkalis.    In. 
magnesia.      Nos.   1  and  7  fuse  at   1250  °C.  and   I2j 
respectively.     The  high  percentage  of  lime,  magnesia  and 
iron,  and  the  low  percentage  of  alumina  account  for  the 


New  York  Section. 


Meeting   held  at    Chemists''    Club,    on    Friday,    Xorembcr 
•_>4.   1905. 

DR.    RUSSELL    W.    MOORE    IX    THE    CHAIR. 


NEW  PROCESS  OF  PUERING  OR  BATING  HIDES 
AND    SKI  NX 

BY  DR.    ALIEN 

The  process  to  be  described  is  covered  by  U.S.  Pat., 
No.  798,'20:i.  by  Francis  J.  (lakes,  of  New  York  City  (this 
J.  1905,  llr_>3). 

In  working  with  the  (lakes'  process  the  skins  or  hides 
are  washed,  limed,  mihaired,  and  washed  again. 
is  now  prepared  at  a  temperature  of  from  '.*.">° — 100°  F., 
consisting  of  5  per  cent.  syrup,  and  1  per  cent. 

of  sulphur,  computed  on  the  weight  of  the  skins  or  hides, 
and  about  1  1  for  every  1000  lb.  treated  Having 

prepared  the  bath  in  this  manner  it  is  allowed  to  stand 
about  '24  hours  to  secure  a  definite  fermentation.  At 
the  end  of  this  time  the  temperature  is  raised  to  100° — 
in.".  F..  and  the  hides  or  skins  introduced.  In  order  to 
have  a  continuous  bath,  however,  one  half  the  original 
amount  of  sulphur,  glucose,  and  yeast  are  added  at  the 
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same  time.  In  working  tins  process  it  i>  not  necessary 
to  beep  the  skins  or  hides  in  constant  motion,  but  only  to 
move  them  from  time  to  time  in  order  to  secure  uniformity 
of  action,  once  an  hour  being  sufficient.  Bj  this  method  of 
treatment  heavy  bull  or  cow  hides  will  In'  free  from  lime, 
and  in  a  soft  and  opi  n  condition  at  the  end  of  right  hours  ; 
while  lighter  skins  will  require  a  proportionately  shorter 
period.  On  removing  the  pack  the  temperature  of  the 
bath  may  be  raised,  and  after  introducing  one  half  the 
original  quantity  of  sulphur,  glucose  and  yeast,  another 
pack  may  be  treated,  so  making  it  possible  to  work  two 
packs  each  day  in  the  same  vat  if  desired.  It  will  be 
understood  that  a  continuous  bath  would,  in  time,  become 
too  concentrated  from  solutions  of  calcium  compounds,  and 
thus  prevent  or  retard  fermentation.  This  difficulty. 
however,  is  obviated  by  drawing  off  half  of  the  solution 
each  and  every  time  after  treatment  of  the  second  pack. 

The  hides  or  skins  as  they  are  removed  from  the  bath 
show  no  trace  of  lime  with  phenolphthalein.  They  are 
soft  and  open,  and  have  a  smooth  silky  grain.  As  there  is 
nothing  in  this  treatment  to  cause  putrefaction,  there  is. 
consequently,  no  loss  of  hide  substance,  and.  furthermore, 
as  all  of  the  lime  has  been  neutralised  they  do  not  require 
a  drench  or  pickle,  but  after  washing  are  ready  for  the  tan, 
regardless  whether  it  be  vegetable  or  mineral  in  character. 

From  a  chemical  point  of  view  it  is  somewhat  difficult 
to  express  all  of  the  reactions  taking  place  in  the  hath, 
although  by  careful  observation  and  thought  certain 
conclusions  are  apparent.  Thus  when  the  bath  is  first 
prepared  it  is  neutral  in  reaction,  and  after  standing 
gradually  assumes  a  slight  acid  condition.  On  introducing 
the  hides  or  skins  it  becomes  alkaline,  due  to  diffusion  of 
the  lime.  After  standing  a  short  time,  however,  it  becomes 
neutral  again,  and  remains  thus  until  the  skins  are  in  a 
perfect  condition,  when  a  slight  acid  reaction  is  observed. 
These  changes  taking  place  are  caused  by  the  fermentation 
of  the  glucose,  which  generates  carbon  dioxide  and 
alcohol ;  and  owing  to  the  presence  of  sulphur  a  quantity 
of  hydrogen  sulphide  is  produced,  which  in  its  nascent 
condition  combines  with  the  alcohol  to  form  mercaptans, 
which  in  their  turn  are  slowly  oxidised  to  thio-acids. 
These  mercaptans  and  thio-acids.  being  of  a  weak  acid 
character,  act  in  conjunction  with  any  excess  of  hydrogen 
sulphide,  upon  the  calcium  hydroxide,  or  other  compounds 
of  calcium,  converting  then\  into  a  soluble  condition,  in 
which  they  are  readily  removed  by  diffusion.  Thus,  when 
the  lime  is  all  neutralised  the  bath  becomes  acid  in  reaction, 
and  in  this  way  serves  as  an  indicator  of  the  completion  of 
the  operation.  It  is  not  necessary,  however,  to  remove  the 
hides  or  skins  as  soon  as  the  acid  condition  is  secured, 
as  the  products  formed  and  the  excess  of  acid  do  not 
dissolve  the  gelatin  :  and  as  there  is  no  putrefaction 
there  can  be  no  loss  of  hide  substance,  or  depletion,  which 
assertion  has  been  proven  by  practical  demonstrations, 
and  the  value  of  the  process  established  beyond  a  doubt. 


Nottingham  Section. 


7  held  at  Leicester  on    Wedru  tday,   Novi  u'ber  29th, 
1905. 


JIB.    J.    M.    C.    PATON   IX   THE   CHAIR. 

CONDITIONS    AFFECTING    THE    FOAMING    AND 
CONSISTENCY  OF  GLUES. 

BY    S.     E.     TBOT5IA>\   SI.  A.,    F.I.C.,    AND   J.    E.    HACKFOBD. 

In    a    recent    paper    (this    J.,    1904.    1072—1074)    we 

have  shown  that  good  and  bad  glu J    be  chemically 

differentiated  by  means  of  the  ratio  between  total  nitrogen 
and  nitrogen  precipitated  by  zinc  sulphate,  and  that  any 
carelessness  in  manufacture  or  selection  of  materials 
which  increases  the  quantity  of  nitrogen  incapable  of  such 


precipitation  decreases  to  a  corresponding  extent  the  value 
of  the  finished  glue. 

The  present  paper  attempts,  (Titer  a/ia.  to  prove  this 
synthetically.  It  will  be  shown  that  consistency  is  very 
largely  influenced  by  the  presence  of  peptones.  Further 
experiments  have  been  undertaken  with  the  object  of 
(1)  Throwing  light  upon  the  cause  and  remedy  of  foaming 

in  glue  :  (2)  obtaining  a e  id<  a  of  the  effect  of  some  of  the 

impurities  commonly  present  in  glue  on  both  the  foaming 
capacity  and  the  consistency  of  the  jelly. 

In  making  these  experiments,  foaming  power  and  con- 
sistency were  chosenas  special  tests,  since  they  are  two  very 
important  properties  to  which  a  manufacturer  must  attend. 
A  good  glue  should  give  a  minimum  foam  with  a  maximum 
strength,  two  qualities  which  by  no  means  go  hand  in 
hand.  Many  strong  glues  have  high  foam  figures,  although 
most  bad  ones  have,  also.  Thus  it  will  be  shown  that  over 
boiling,  which,  as  we  have  before  proved,  causes  peptonisa- 
tion  and  corresponding  loss  of  consistency,  invariably 
increases  the  foaming  power  of  a  glue.  The  results 
obtained  prove  that  certain  classes  of  bodies  considerably 
affect  both  the  foaming  capacity  and  the  strength  of  a  glue, 
and  that  eare  in  manufacture  directed  to  the  ehmination 
of  these  deleterious  impurities  would  result  in  much 
improvement  in  commercial  glues.  While  considerable 
attention  has  been  called  to  the  evolution  of  methods  of 
testing  glue,  little  has  been  done  to  elucidate  which  of  the 
constituents  of  the  glue  affect  these  properties  pre- 
judicially or  otherwise,  although  it  is  obvious  that  such 
an  investigation  must  be  of  great  value.  Users  of  glue 
and  she  are  continually  complaining  of  the  foaming 
nuisance.  A  glue  which  foams  badly  is  of  little  use  for 
making  joints,  especially  if  applied  by  means  of  a  rotatory 
brush,  since  the  air  bubbles  which  it  contains  render  the 
joint  valueless.  In  the  dressing  of  fabrics,  a  foaming 
glue  causes  an  uneven  deposit  and  tends  to  produce  films, 
which  block  the  holts  in  the  case  of  a  net.  and  are  difficult 
to  remove.  The  value  of  a  high  consistency  is  too  well 
known  to  need  emphasis. 

Consistency. — This  was  measured  in  a  special  form  of 
apparatus,  which  it  is  hoped  will  be  made  the  subject  of  a 
further  communication,  since  the  method  appears  capable 
of  considerable  development.  In  brief,  it  consists  in 
measuring  the  time  taken  by  perfectly  symmetrical 
spheres  to  fall  through  a  column  of  the  substance  under 
examination. 

Foaming. — The  literature  on  this  subject  may  be 
summed  up  in  the  statement  that  a  10  per  cent,  solution 
is  employed  in  testing  foaming  capacity,  and  that  glues 
give  from  half  to  eight  inches  of  foam.  The  method  used 
intestine  is.  of  course,  immaterial  when  comparative  results 
only  are  desired,  but  those  at  present  employed  are  so 
varied  that  there  is  little  chance  of  close  agreement 

The  method  described  below  is  free  from  this  objection, 
and  the  necessity  for  some  standard  form  of  test  is  shown 
by  the  fact  that  the  amount  of  foam  given  by  a  solution 
of  glue  is  dependent  upon — (1)  the  height  of  liquid  in  the 
tube  ;  (2)  the  diameter  of  the  tube  ;  (3)  the  temperature 
of  the  solution,  and,  to  a  less  extent,  the  time  and  method 
of  testing. 

The  following  experiments  illustrate  these  points  :  — 

(1)  Varying  quantites  of  the  same  solution  were  shaken 
in  identical  tubes,  the  results  being  shown  in  Table  A, 
indicating  that  height  of  foam  is  approximately  in  propor- 
tion to  the  height  of  liquid  in  the  tube. 

Table  A. 

Influence  oj  Height  nj  Liquid  upon  the  Foam. 
Temperature,  60s  C. 


Height  of  liquid  in  cms.    ,     Foam  Figure. 


Ratio. 


5 

3-0 

1:0-6 

lu 

7-5 

1 : 0-75 

15 

11-0 

1 : 0-73 

20 

18-0 

1  : 0-90 

25 

220 

1:0-88 

The  effect  cf  varying  the  diameter  of  the  tube  is  shown 
in  Table  B. 
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InfllK  nn  of  tin 


Volami  i  i  lube. 


Tli'  ire  on  thi  on- 

Biderable.  as  w  II  be  seen  in  I  i! 

liijiit 

■_'•"'  e.o,  of  Gelatin  Solution  containing  1"  of 

Peptones  ise. 

T<  niperatoj  i  oam  Figure. 

30  

4c>              25-6 

20-0 

60  

70              IS-O 

BO              11-0 

90  

100             3-5 

The  ■•  foam  caused  bj  ri  ing  temperature  is  no 

doubt  liin   to  that,  as  thi  iture  rises,  both 

■:i\  .in  I  -  ii  ft       tension  become  i 

paralun  En  ;  '    graduated 

tube,  about  70cm,  in  length  and  of  such  diameter  that  each 

i  Ii  vision  is  Lcm.  inlengl  -  a  capacity  of  I  c.c,  is  half 

tilled  with  a  solut i  the  d  and  placed  in 

the  water-jacket,  the  temperature  of  which  may  be  raised 
by  i  i  ira  into  it.     The  even  distribution  of  the 

steam  is  effei  ted  by  means  of  a  ring  at  the  end  of  the 
delivery  tube  and  an  overflow  is  provided.  The  tem- 
perature of  the  bath  is  maintained  at  60°  C,  which  is  a 
for  glue  solutions.  After  allowing  suffi- 
eient  time  for  the  temperature  of  the  glue  solution  to 
e  tube  is  withdrawn  from  the  bath  an  !  its 
level  adjusted  bj   means  of  the  tap  till  it  stand-  a1 

;  tin  n  exactly  25  c.c.  of  i  lie  solution  in  thi  tube. 
The  tube  is  now  corked  and  shaken  vigorously  for  about  a 
minute,  replaced  in  the  bath,  and  the  height  of  the  foam 
read  off.  The  top  of  the  foam  is  read  off,  since  thi! 
found  to  be  constant  with  a  constant  temperature.  The 
hue  of  demarcation  between  the  foam  and  the  liquid  is  too 
indistinct  to  allow  of  the  lower  reading  being  accurately 
taken.  The  higher  reading  is  so  constant  that  differ 
operators  can  always  obtain  the  same  figui  J  1  la- 

foam    produced    always    varies    with    the     temperature, 
the  importance  of  carrying  out   the  test   at  a 
temperature  it   apparent.     Prolonged  delay  often 
hydrolysis  and  an  in 

Foam  Figure  of  Purr  Gelatin. — A  sample  of  the  purest 

gelatin  containing  less  than   1   per  cent,  of  pep  > 
neutral  in  reaction  was  precipitated  with  zinc    sulphate 
described   in   a    previous   paper.*     The   precipil 
pressed    thoroughly    to    remove    zinc    sulphate,    and    then 
redissolved   in    water   and    thrown   down    by    means   of 
alcohol,  the  latter  operation  being  repeated  till  the  product 
was  almost  ash  free.     It  was  then  dried  in  a  vacuum  at  a 
low  temperature,  after  which  1  grm.  was  dissolved  in  water 
and  tested  as  above.     The  foam  figure  was  found  to  be 
10-5,  which  may  be  regarded  as  the  minimum  for  a  generally 
pure  gelatin.     Since,   however,   some  glues  have  a  foam 
figure  le-s  than  this,  it  i?  obvious  that  certain  of  the  .. 
dental  constituents  of  glue  have  the  power  of  decreas 
the  foaming  capacity,  just  as  peptones  have  the  power  of 
increasing  it.     The  following  experiments  were  earn  -. 
with  the  object  of  throwing  light  upon  this  point,  together 
with  the  effect  of  these  impurities  on  the  strength  of  the 
jelly  formed  as  measured  by  the  consistency. 

(1)  Efjrct  of  Peptones. — 100  c.c.   of  the   solution  em- 
ployed contained  1  grm.  of  albumose  and  increasing  qnan-    . 
tities   of    peptones.     The    figures    show    thai    there    is   a    1 

•  Tliis  J.,  190-1,  1072. 
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a 

o 
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<t 
o 
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/ 

{ 

Curve  &kc»iny  rise  af  fbatn  figure 
with  increasing  rise  of  Peptones 
in  a  constant  quantity  a/'  due". 

■ 

20       30       40       SO        60        70        80       90       ,00 


Peprtrrus  io 

as  rram/rur*tt  »irh 

Albumnses  100    100     100    100     100     100     100     100    too     too 

PERCENTAGE  OP  PEPTONES  PRESENT. 

continual  rise  in  the  foam  :  '  ,it  this  i 

marked    with    small    i  jult 

being  well  shown  in  the  i  arve  [Fig.  2).  This  i.-  a  point  of 
much  importance  to  the  m  rer  and  confirms  the 

result  of  a  recent  paper  by  us.     So  far  a-  .  is 

concerned,  the  figures  show  that  small  quantities  of  pep- 
tones do  no  u  adversi  they  do 
not  actually  replace  albumose  nitrogen.  When,  however, 
the  total  nitrogen  is  kept  constant  and  t  lie  gelatin  gradually 
replaced  by  peptone  the  consistency  very  rapidly  fall-  to 
zero. 

Table  1  (A). 

Effect  of  the  Peptones  on  tl  •  '/jure  of  a  due. 


No. 


Amount  of 

Gelatin. 


Amount  of  loam 

Peptones.       consis-      : 


-e  of 
foam  figure 

(llle    tO 

Peptones. 


1             100 

o 

400 

10-0 

00 

2 

i 

4JO 

15-0 

5-0 

s 

1 

17-0 

7-0 

4 

Q 

430 

20-0 

10-0 

6 

3 

4S:i 

21-0 

11-u 

6 

4 

570 

21-5 

11-5 

7 

5 

47:. 

211-11 

,-.., 

8 

10 

415 

IS-0 

9 

20 

267 

24-o 

14-0 

„ 

30 

- 

25-0 

11 

40 

290 

25-5 

15-5 

12 

240 

26-0 

1,,-n 

13 

60 

166 

26-5 

16-5 

14 

7" 

154 

27-5 

17-5 

15 

132 

28-0 

l-ii 

16 

90 

125 

29-5 

19-5 

17 

100 

96 

30-0 

20-0 

18 

100 

° 

20-5 

20-5 

Efjtcl  of  Over  Hailing. — A  glue   with  an  original  foam 
figure  of  lt>  was  boiled  for  a  varying  time  and  r. 
The  results  show  that  over  boiling  must  be  a  large  factor 
in  the  production  of  foaming  glues. 

The  following  table  shows  the  influence  of  peptones  by 
hydrolysis  on  foam  figure  of  a  1  per  cent,  gelatin  solution  : 

Table  1  (B). 

Time  of  boiling.  Foam  Figure. 

0  hours         

1      18 

IB 

j  20 

12  :;       ::: 

is    '•;* 

24       ,.  21 

Action  of  Alkalis  in  the  Cold.  —The  results  are  shown  in 
Table  2,  and  it  will  be  doted  that  soda  is  the  most  dele- 
terious. Table  2  A  shows  the  influence  of  alkalis  on  an 
already  existing  foam. 
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Table  2. 
Influence  of  Alkalis  and  Soap  in  the  Glue. 


Percentage 
of  Alkali 
i  resent. 


Relative  I      Foam 
consistency.     Figure. 
Figure.     I 


Increase 

or 

Decrease  in 

Foam 

Figure. 


Gelatin  solution 


1000 


Sodium  hydroxide 

J 

0 

16-0 

6-0 

1 

0 

19-5 

9-5 

5 

0 

20-0 

10-0 

25 

0 

21-0 

11-0 

50 

0 

23-0 

13-0 

100 

0 

23-0 

13-0 

Lime 

5 

0 

u 

1-0 

25 

50 

100 


11 
15 
15 


1-0 
5-0 
5-0 


5 

0 

8 

—  2-0 

25 

0 

8 

—  2-0 

50 

0 

9 

—  1-0 

100 

0 

10 

0-0 

Sodium  carbonate 

5 

0 

9 

— 1-0 

25 

0 

8 

—  2-0 

50 

0 

10 

0-0 

100 

0 

12 

+  2-0 

Soda  soap    

5 

1000 

7 

—  3-0 

25 

1000 

7 

—  3-0 

50 

800 

8 

—  2-0 

100 

500 

— 

Potash  soap    . . . 

5 

lono 

5 

—  5-0 

25 

1000 

16 

+  6-0 

50 

700 

30 

+  20-0 

100 

400 

— 

Table  2  (A). 
Influence  of  Alkalis  on  the  Foam. 


Alkali  used  (added 

to  1  per  cent, 
solution  Gelatin). 

Percentage  of  Alkali  added 

calculated  on  100  c.c. 

Gelatine  solution. 

Time  taken  by 
foam  in  sinking 
through  15  cms. 

1%  solution  gelatin 

Per  cent. 
° 

Sees. 
163 

Sodium  hydroxide . . 

i 
1 
5 

160 
163 
163 

Ammonia 

i 

1 
5 

174 
68 
45 

Sodium  carbonate 

i 
1 

* 

60 
53 
32 

Sodium  soap 

! 

5 

5 

53 
32 

Potash  soap    

i 
5 

2^ 
173 

Effect  of  Prolonged  Boiling  ivith  Alkalis. — These  results 
are  of  importance  in  skin  glues,  which  are  sometimes  dis- 
tinctly alkaline,  and  the  action  of  ammonia  is  of  particular 
interest  since  it  is  frequently  present  as  a  decomposition 
product. 


Table  2(B). 
f 
Influence  of  Prolonged  Action  of  Alkalis  on  the  Glue. 


Alkali  used. 


j  Percentage  of  Alkali 

(Compared  Glue  present 

in  solution. 


Foam  Figure. 


Sodium  hydroxide  . . . 


Sodium  carbonate 


Ammonia 


1 

5 

25 

50 

100 


1 

5 

25 

50 

100 


9-0 
11-0 
16-0 
16-5 
13-0 


9-0 
12-0 
16-0 
16-5 
21-0 


1 

5 

25 

50 

100 


10-0 
15-0 
19-0 
19-0 
17-5 


Ammonium  carbonate 

1 

16-0 

5 

18-0 

25 

ls-0 

50 

17-5 

100 

— 

The  Effect  of  Soaps  and  Fats. — Small  quantities  of  fats 
decrease  the  foam,  as  might  be  expected,  but  their  addition 
for  this  purpose  would  be  inadmissible,  since  grease  is  a 
fatal  objection  for  many  of  the  uses  to  which  glue  is  put. 
A  small  percentage  of  soap  largely  decreases  the  foam 
figure,  but  a  maximum  is  soon  reached,  after  which  the 
foam  rapidly  increases.  It  is  commonly  supposed  that 
soaps  are  the  chief  cause  of  foaming,  but  it  is  extremely 
rarely  that  a  glue  contains  a  sufficiently  large  quantity  to 
show  this  effect,  leaving  out  of  account  the  fact  that  the 
majority  of  glues  are  sufficiently  acid  to  decompose  a 
considerable  amount  of  soap.  It  will  be  seen  from 
Table  3  that  the  decomposition  products  of  soaps,  such  as 
oleic  acid  also  reduce  the  foam  figure,  although  they  form 
a  dry  scum  which  would  render  the  glue  useless  for  many 
purposes. 

Effect  of  Acids. — Upon  the  assumption  that  foam  is 
chiefly  caused  by  soaps,  the  remedy  usually  recom- 
mended is  an  acid.  Table  4  gives  the  results  of  an  experi- 
ment made  upon  this  point.  In  all  cases  the  required 
quantity  of  acid  was  mixed  with  the  glue  solution  and 
allowed  to  stand  over-night.  The  fall  of  consistency  is 
only  what  could  be  expected,  but  it  is  interesting  to  note 
that  carbolic  and  salicylic  acids,  both  preservatives, 
largely  reduce  the  value,  while  boric  acid  only  does  so  to  a 
much  smaller  extent,  indicating  the  superiority  of  boric 
acid  over  the  other  two  as  preservatives. 

On  the  other  hand,  if  these  acids  be  added  to  an  already 
existing  foam,  carbolic  is  much  more  efficient  than  boric 
acid,  as  will  be  seen  from  Table  4a.  The  immediate  fall 
in  consistency  caused  by  the  acids  is,  of  course,  due  to 
hydrolysis  with  the  formation  of  peptones.  Practically 
all  acids  are  able  to  peptonise  glue,  and  their  presence  in 
more  than  traces  is  highly  deleterious. 

Effect  of  Suspended  Matter. — Finely-divided  suspended 
matter,  whether  organic  or  inorganic,  considerably  affects 
the  foaming  power  and  consistency  of  a  glue.  The 
following  experiments  were  made  with  solid  impurities 
sometimes  found  in  commercial  glues.  To  a  1  per  cent, 
solution  of  the  glue  under  examination  varying  quantities 
of  certain  insoluble  bodies  were  added  and  the  mixture  well 
shaken.  The  foam  figure  having  been  noted,  the  jelly  was 
allowed  to  set  and  its  consistency  measured.  The  results 
arc  given  in  Table  5. 

Tt  may  be  noted  that  while  plaster  of  Paris  considerably 
i ni  leases  the  consistency,  1  he  hydrated  body,  CaS04, 2Hg<  I 
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has  no  ctT«-.-t  on  it.    Tin'  experiment  also  indioab 
loaded  glues,  auoh  as  Russian,  may  I"-  expected 
eansiderabla  foam. 

Eflict  of  Salt*  likilij  in  b*  primit  in  II  nil  r.  Table  S 
indicates  that  the  Quantity  of  these  .--alts  likely  to  be 
present  in  water  used  in  gluo  making  would  not  be  sutii- 
i-iini  to  aSeot  tin'  quality  of  tin-  resulting  glue,  although 
in  largo  quantities  they  aru  able  to  oause  hydrolysis. 


Table  3. 
Influence  of  Oils  and  Fats  upon  the  Foam. 


I 


Kind  of  oil 

added 


■latin 
solution 


No.  of  c.c. 

ot  .mi  added 

per  I""  •■  a 

gelatine 

solution. 


Ictton  Ol  Oil 
opon  Foam. 


f  i  tain 

Bgure 
alter  stand- 
ing 1  mill, 
after  addi- 
tion "I  ..,| 


Increase  or 
decrease  In 
[can 

figure. 


Bgure 

on  re- 

shakillg. 


Table  4. 
Ivflw  no    uj  Acid.i  it 


\i  ii  added 
bo  Gelatin 
solution. 


Percentage 

c.i  add 

addt  'I 

calculai-  <l 

on  the  gnu 


i;.  lath  ■ 
consls-  ,  Poem 
figure. 


foam  Qgure. 


actual 


1%  gelatin 
solution 


Hydrochloric 


5 

25 

50 

100 


1000 


15 


—  « 

—  7 

—  8 

—  8 


Sulphuric   . . 


5 

25 

SO 

100 


9 
in 
9 
9 


-40 
-47 
-53 
-53 


—  6 

—  5 

—  • 

—  6 


12 


Lubricating 

0-05 

. 

_« 

3 

n-1 

7 

—  6 

3 

0-25 

7 

—  5 

3 

1-0 

8 

—  4 

3 

Paraffin    . . . 

0-05 

12 

0 

12 

0-1 

12 

n 

12 

no 

0-25 

12 

n 

12 

change 

1-0 

12 

" 

12 

005 

6 

—  6 

0 

01 

0 

—  72 

0 

scum 

-40 

-  40 
10 


0-25 
1-0 


■  12 

■  12 


0  produced 
0 


5 

0 

9 

—  e 

—  40 

2.'. 

0 

14 

—  l 

—  70 

50 

0 

11 

—  4 

—  27 

100 

0 

10 

—  5 

Carbolic    

5 

ioo 

23 

+  8 

+  53 

25 

2 

21 

+  6 

+  4" 

50 

0 

21 

+  6 

+  40 

100 

0 

14 

—  1 

—    7 

5 

0 

9 

—  6 

—  40 

25 

II 

11 

—  4 

—  27 

50 

II 

11 

—  4 

—  27 

100 

0 

10 

—  5 

—  33 

5 

18 

+  3 

+  20 

25 

300 

— 

60 

19 

+  4 

+  27 

100 

75 

14 

—  1 

—  7 

Oleic  acid 


0-05 
0-1 
0-25 
1-0 


-12 

-  12 
-12 

-  12 


0 

0      scum 

0  produced 

0 


Fatty  acids 

0-05 

12 

0 

,2 

from  soap 

0-1 

12 

0 

12 

no 

0-25 

12 

0 

12 

change 

1-0 

12 

0 

12 

Table  4  (A). 
Influence  of  Acids  on  the  Foam. 


Olive 

0-05 

12 

0 

12 

0-1 

12 

0 

12 

no 

0-25 

12 

0 

12 

change 

1-0 

12 

0 

" 

Cod    

0-05 

3 

—    9 

2 

0-1 

2 

—  10 

3 

heavy 

0-25 

0 

—  12 

4 

scum 

1-0 

0 

—  12 

4 

0-05 

12 

0 

5 

0-1 

12 

0 

6 

0-25 

12 

0 

6 

1-0 

12 

0 

7 

X  eats  foot  . . 

0-05 

12 

0 

« 

0-1 

12 

0 

6 

0-25 

12 

0 

6 

1-0 

12 

0 

6 

0-05 

12 

0 

6 

0-1 

12 

0 

7 

0-25 

12 

0 

7 

1-0 

12 

0 

5 

Cedar    

0-05 

12 

0 

12 

0-1 

12 

0 

12 

no 

0-25 

12 

0 

12 

change 

1-0 

12 

0 

12 

Percentage  of  Acid  added    Time  taken  by- 
Acid  added.          calculated  by  volume  on     foam  in  sinking 
the  i'lue  solution.         througb 

1%  gelatin  solution                     Percent.                         Sees. 
0                                  S3 

( 
1 
5 

35 

37 
42 

1 

1 
5 

27 
27 
30 

i 
1 
3 

20 

24 

5 

4 

i 

5 

2 
0 
0 

30 
38 

42 

Boric 

4                                        63 

1                                        63 

64 

10$ 
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Table  5. 
Influence  o)  -         mcea  on  Foam  }'. 


ijdtd. 


•  ice 
~.i!t        Relative  Increase 

.1!-      consis-        Foam         in 
ciliated  on       tency.       figure,      figure. 
tlie  iMue. 


:!in  solution 


10  — 


Zinc  oxide 


5 

50 
100 


1000 
870 


23 

24 


12 
13 
14 
15 


White  lead 


5 

25 
50 

100 


1000 
975 

1000 
864 


10 
21 

21 
21 


0 

11 
11 
11 


Calcium  carbonate 


5 
25 

50 
100 


255 

21 

11 

250 

21 

11 

300 

23 

13 

40 

25 

15 

5 

1500 

17 

- 

25 

1520 

18 

8 

50 

2500 

19 

9 

100 

2428 

20 

10 

Suspended  organic 

approx. 

matter 

5 

— 

15 

5 

25 

— 

19 

9 

50 

— 

25 

15 

100 

39 

29 

Coarse  gypsum 


50 
100 


Table  6. 

Influence  oj  Soluble  Stibstai  iced  in  the  Glue 

Solution. 


Percentage 

of  sub- 

stance 

Eelative 

substance 

added 

consis- 

Foam 

added. 

calculated 
on  the 

tency. 

Figure. 

Fometer 

Figure. 

Glue. 

latin 

solution    . . . 

— 

1000 

15 

— 

un  chloride 

5 

998 

12 

25 

B72 

12 

—  3 

50 

760 

13 

2 

100 

230 

13 

-1 

Sodium  sulphate 

5 

1068 

8 

7 

25 

1220 

15 

0 

50 

930 

15 

0 

100 

675 

15 

0 

Magnesium 

5 

700 

14 

—  1 

sulphate 

25 

703 

19 

+  4 

50 

— 

18 

+  3 

100 

voo 

W 

+  3 

Jlaimesium 

5 

1308 

13 

n 

chloride 

25 

1154 

lli 

+    1 

50 

900 

13 

2 

100 

630 

9 

—  6 

Calcium  chloride 

5 

830 

23 

+  8 

25 

4211 

25 

+  10 

50 

350 

21 

+  6 

100 

233 

21 

+  6 

DiscrssioN. 

Mr.  H.  S.  Gabby  said  that  in  dealing  with  liquids  in  bulk 
of,  say,  500  to  1000  galls,  under  vacuum,  the  foam  was 
always  greater  in  proportion  to  the  quantity  of  liquor  in 
operation.  With  regard  to  Table  B,  the  same  remarks 
applied  to  liquors  foaming  in  vacuo.  With  regard  to 
Table  C,  there  was  a  considerable  difference  in  the  foaming 
characteristics  of  glue  in  proportion  to  the  temperature 
at  which  the  glue  was  originally  extracted.  In  liquors 
obtained  at  a  low  temperature,  and  which  had  not  been 
subjected  to  some  peptonization  in  extraction,  foaming 
took  place  very  strongly.  He  thought  the  paper  certainly 
carried  the  technical  testing  of  glues  a  stage  further,  and 
was  a  valuable  addition  to  the  literature  on  the  subject. 
He  would  like  to  have  seen  some  attempt,  however,  to 
separate  the  peptones  into  different  classes  of  glues,  as.  for 
instance,  bone  glues  and  skin  glues.  Eone  glues  invariably 
foamed  to  a  greater  extent  than  skin  glues,  and  skin  glues, 
subjected  to  a  two  hours'  extraction,  foamed  more  than 
skin  glues  subjected  to  a  six  hours'  extraction.  There 
was  also  a  distinct  increase  in  consistency  in  the  two-hour 
extraction  glues  over  the  six  hours,  ancl  a  corresponding 
loss  in  weight  in  the  sis-hour  glues.  This  appeared  to  be 
contradictory  to  some  of  the  statements  in  the  paper. 
The  effect  of  alkalis  on  glues  was  of  necessity  to  reduce  the 
consistency  and  forming  power.  The  addition  of  oils  and 
fats  to  glue  liquors  (especially  skin  glues)  did  in  bulk 
operations  reduce  the  foaming,  but  in  actual  working  in 
vacuo  appeared  to  increase  the  tendency  in  the  initial 
stages.  In  evaporating  foaming  liquors  in  vacuo,  where 
the  chief  trouble  to  the  manufacturer  arose,  the  principal 
remedy  applied  was  to  increase  the  temperature  at  the 
foaming  point,  and  to  decrease  it  in  the  liquor ;  this,  in 
all  cases,  proved  efficacious.  For  instance,  in  a  vacuum 
pan  having  four  coils,  the  top  coil  would  be  served  with 
full  steam  and  the  lower  coils  shut  off,  in  which  case  the 
foam  fell  into  liquor.  In  the  case  of  a  liquor  into  which 
air  was  admitted,  the  result  was  a  setting  up  of  a  foam, 
while  the  admission  of  liquor  at  a  lower  temperature  than 
the  vacuum  pan  would  also  produce  a  heavy  foam,  and 
once  foam  has  «et  up  in  a  liquor  it  remained  there.  He 
would  be  inclined  in  all  cases  to  regard  foams  as  evidence 
of  decomposition  of  animal  matter  in  the  glue,  and 
thought  further  researches  by  the  authors  would  show 
that  the  foaming  capacity  of  glue  rested  almost  entirely 
upon  the  efficiency  of  the  cleaning  and  preparing  methods 
employed  on  the  material  before  extraction. 

Mr.  L.  Archbutt  thought  that  the  method  of  measuring 
foam  employed  by  the  authors  would  be  improved  by 
agitation  by  means  of  a  current  of  air.  The  application 
of  the  principle  of  allowing  symmetrical  spheres  to  drop 
through  a  vertical  column  had  been  mentioned  as  applic- 
able to  the  measurement  of  viscosities  ;  but  he  felt  bound 
to  protest  against  the  multiplication  of  instruments  for  the 
measurement  of  viscosities,  none  of  which  in  his  opinion 
offered  many  advantages  over  a  burette  form  of  vis- 
cosimeter,  and  many  of  which  lacked  simplicity  of 
construction  and  manipulation. 

Mr.  H.  J.  Watson  wrote  : — "  Foaming  glue  is  a  subject 
very  imperfectly  understood;  it  is  one  upon  which  I  have 
worked,  and  have  already  published  a  foam  test  which 
only  differs  from  that  of  the  authors  in  some  minor 
details.  The  following  are  the  particulars  of  my  test, 
published  four  months  ago  in  a  technical  trade  journal : — 
'  The  glue  to  be  examined  is  broken  up  in  an  iron 
mortar,  over  which  a  cover  is  placed  to  prevent  glue  from 
flying  about ;  5  grms.  are  weighed  out,  and  put  into  a 
beaker  of  100  to  150  e.c.  capacity  ;  40  c.c.  of  water  are 
then  poured  over  the  glue,  and  allowed  to  soak  several 
hours,  preferably  overnight.  The  beaker  is  then  placed 
in  a  water-bath  heated  to  about  130"  F.  When  completely 
melted  the  solution  is  poured  into  a  stoppered  measuring 
jar  graduated  to  100  c.c,  and  about  2£  cm.  diameter. 
The  volume  in  the  jar  will  be  about  45  c.c.  ;  this  is  made 
up  to  50  c.c.  by  washing  out  the  beaker  with  hot  water. 
The  temperature  of  the  solution  of  glue  will  now  be 
about  120°  F.  The  stopper  is  inserted,  and  the  jar  shaken 
vigorously  for  a  few  seconds  or  until  no  more  foam  is 
produced.     The    jar    is    then    allowed    to    stand    for    a 


; 
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t.  w  minutes,     I'  will  be  noticed  thai  the  foam  gradually 

is  upon  the  top  "i  solution.      \ 
of  the  solution  has  reached   IS  i       the  height  to  the  top 
lam  is  read,    ind  the  difference  between   16  and  the 
height  to  top  of  miii. 

"  It  has  be  er  to  read  the  bi  i  :" 

khia  w.iv  than  to  read  the  height  ii ediatob 

and  "  i  i-     In  the  first  placi 

win  ill.  i  the  foam  will  quickly  die  away  or  b 

and.  secondly,  it  has  been  bund  thai  the  ti  ng  is 

practically  thi  use  taking  the  reading 

top  of  the  solul  i on  at  4  i 

in  volume  of  foam.     With  te  glues  the  beighl 

.'i  solution  reaches  the  4fi 

this  is  an  indication  thai  the  foam  will  die  aw 

which  is  also  .in  important  point  to  kn.m 

•'  This  test  has  been  used  on  a  considerable  number  of 

samples,  and  the  following  table  is iparison  ol 

from  different   e  lurces  : — 


Made 

1  op 

T 

Source. 

Quality. 

Colour 

up  tn 

roam 

s.ihi 

taken. 

,,, 

c.c. 

Foam 

British 

Bone 

Palish 

.1 

70 

45 

25 

Pale 

:> 

r.n 

88 

45 

■i-.i 

■ 

;. 

i 

7:: 

47. 

■ 

5 

:.u 

45 

50 

Mi  diun 

5 

SO 

100 

45 

55 

i 

5 

50 

es 

45 

in 

Sidn 

,'i 

:.n 

s:t 

45 

Pale 

s 

.-.n 

70 

15 

SS6 

Mciliuin 

."> 

50 

90 

45 

j:. 

M 

5 

50 

75 

15 

Pale 

5 

50 

si 

45 

39 

D 

Bone 

d 

5 

50 

7t 

45 

20 

Pali 

6 

50 

82 

47, 

37 

Darkish 

5 

50 

7s 

45 

M 

,. 

■ 

;> 

50 

100 

45 

55 

skin  and 

Bone 

5 

:..| 

95 

45 

50 

Skin 

Pale 

5 

50 

85 

45 

.i 

50 

95 

15 

50 

5 

50 

90 

15 

(6 

5 

511 

80 

45 

35 

" 

•• 

' 

50 

7:; 

45 

"I  can  confirm  the  authors'  conclusions  with  reg 
over-boiling.     Acid  and  alkali,  in  my  own  experiments, 

do  not  appear  to  influence  the 

There  is  one  important  factor,  not  tonched  upon  by  the 
authors,  viz.,  the  source  of  the  glue.  The  cleansing  of  the 
raw  material  from  foreign  matter  is  a  very  important 
factor,  and  if  neglected  it  matters  little  how  much  care  be 
taken  with  the  boiling  operations." 

Mr.  S.  R.  Trotman.  in  replying,  said  that  the  chief 
difference  between  the  test  for  foaming  which  they  pro- 
posed and  that  described  by  Mr.  Watson  was  that  their 

measurements  were  exactly  given  and  greater  .are  was 
taken  to  maintain  a  constant  temperature,  and.  in  fact, 
to  standardise  the  process  :  this  being  essentially  a  test 
which  required  standardisation.  It  was  true  that  they 
had  not  specifically  referred  in  this  paper  to  the  cleansing 
of  raw  material,  but  the  results,  which  they  had  obtained 
from  the  introduction  of  peptones  and  other  degradation 
products,  would  point  to  the  importance  of  so  doing,  since 
it  did  not  matter  whether  the  peptone  was  introduced 
with  the  raw  material  or  produced  during  the  manufac- 
ture; the  effeet  on  the  glue  was  in  both  cases  identical. 
In  their  previous  paper  the  authors  had  already  shown 
that  the  chief  chemical  difference  between  a  good  and  bad 
glue  was  the  quantity  ot  nitrogen  that  could  not  be  pre- 
cipitated by  zinc  sulphate,  and  had  at  the  same  time 
drawn  attention  to  the  different  ways  in  which  the  presi 
of  this  nitrogen  could  be  accounted  for.  In  bis  opinion 
too  httle  attention  was  paid  to  the  cleansing  of  raw 
materials.  The  removal  of  loose  fragments,  and  the 
washing  away  of  the  readily  soluble  constituents  from  the 
surface  of  materials  used  for  glue  making,  would  always 
reduce  the  percentage  of  peptone  subsequently  found  in 
the  manufactured  glue,  and  hence  decrease  its  foaming 
power,  increase  its  consistency.  Of  course,  it  must  be 
understood  thai  all  washings  thus  obtained  should  be  as 
far  as  possible  recovered.     He  agreed  with  Mr.  Avchbutt 


list  it  would  be  pi 

With  i.i ■'  to  the  mull  pi 

felt  that  a  method  which  would  do  awaj  w  ith  tl 
..it  he  liquid  

..in.'  distinct   advant 
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ADVANCES     IN      I  Mi:     BACTERIOL0 

OF  PI   I  REFAl   i  I" 

BY    .1.    T.    '■' 

To  those   wh..  have   to  do  with   the   mat 

i    i  which  take  place  in  the  skin  from 

the  time  it  leaves  the  animal  are  of  the 

important  o)  these  ■  hanges  i-  the  natural  pro 
of  di  0  known  as  putn  I 

Nineteen  hundred  ago  Ovid*  wroh 

Caetera  diversia  tellus  animalia 

Spont e  sua  peperit  ;   postquain  vet  us  humor  ab  if 

Percaluit  Sole  .   numq 

[ntumuere  tcstu;    fecundaque  erum 

Vivaci  autrita  aolo,  aeu  tnatris  in  alvo, 
Oreverunt,   faciemque  aliquam   cepere   morando. 

***** 
Quippe  lib  '  ue  : 

Ooncipiunt;    el  ab  his  oriuntui   cuncta  duobus. 

Francis  Bacon  carried  this  idea 

natural  one  for  a  believer  in  spi  ration,  for, 

it  life  arose  ot  itself,  then  by  scientific  means  it  should  be 
Mile  to  find  oui  the  conditions  of  tins  generation  and 
to  produce  various  kinds  of  life.  In  his  wonderful  dream 
of  a  college  of  research  ("  The  New  Vtlantis,"  p.  3J  I 
says:  "We  make  a  Number  of  Kindes,  of  Serpents, 
Wormes.    Flies,   Fishes,   of   Put  Wherof 

I  reatures,  like  Beastes 
or  Birds;    And  have  Sexes  and  do   I  Neither 

doe  we  this   I  i  but   wee  know    b  td,  of 

what    Mat  Commixture,   what    Kindt-    of    tl 

ires   will  arise." 

1  net  d  nol    ay  that  I  origin  of  life  on 

the  earth  are  m  I  in  accord  with  modern  ones,  the  theory  of 
teration  having  been  completely  disproved 
by  the  res.    i  r,  Tyndall  and  others,  thong 

remark   in  ]..,,sin._'  that   quite    recently    certain    writ 
have  speculated  whether,  in  the  earlier  stages  of  tin-  earth's 
history,  the  conditions  may   have   been  suitable  for  the 
combination  of  the  '     to  form  living  i 

You  may  inquire  what  this  has  to  do  with  putrefaction 
which  is  tin  end  an<!  destruction  ..t  the  organism,  but  the 
end  is  also  the  beginning  like  the  mystical  Chrysmon  of 
St.  Ami. rose,  no  sooner  does  the  work  of  the  higher 
organism  cease  than  myriads  of  lower  organisms  commi 
their  work  of  splitting  it  np  into  its  simple] 
so  that  it  may  serve  for  the  making  of  other  bodies  of 
other  animals'  or  plants.  ' 

wonderful  f  which  our  bodj  is 

.i  red  for  the  building  up  of  the  b. 

of  many  other  living  creatures  during  an  infinity  of  • 
time,  and  "  rve  for  the  makinc  of  others  "  \\  hen 

we  have  shuffled  off  this  mortal 

Putrefaction  may  be  denned  .is  the  dc  ompi  •  I 
nitrogenous  organic   matter  by  living      rg  om- 

panied  by  the  evolution  of  malodorous  gases.     The  study 


•  (Hetam.  Lib.  1,  Villi     "  The  earth  brought  forth  . 
'her  animals  in  different  shapes,  for  after  her  natural  mob 
had  been  heated  bv  the  fire  ol  the  sun  me  and  the 

wet    fens    swollen  "bv    the    heat,    the    fruitiul    seeds    ol    .lungs 
nourished  bv  an  enlivening  soil  as  In   th 

crew,  and  in  continuance  of  time  took  some  regular  shape  upon 
them.  .  .  For  when  wet  and  '■"  mixture,  they 

conceive,  and  all  tfiin-'s  arise  from  these  two. 
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"  may  1«-  divided  into  two  parts — (1)  the  biological, 
-  the  chemical.  The  first  concerns  the  organisms  which 
break  down  the  proteid  molecule  either  directly  or  by 
means  of  enzymes;  the  second  thai  of  the  different 
products  of  the  action  of  these  organisms.  It  is  extremely 
difti'  ult  to  separate  these  two  studies. 

I  r.  Sims  Woodhead    i  count  of  the 

earliest  researches  on  the  organisms  causing  putrefaction 
by   Leeuwenho  iciz    of    Vienna,  Miiller   of 

Copenhaj  7$       Keedham  (1749),  Spallanzani 

Sohwani  eder    and     Van     Dusch     (1*"'4). 

Tyndall   (1870  37£  mes  show 

the    history   of   putrefaction    i  |   iralle!   with    the 

evolution  of  the  microscope  and  the  development   oi 
comparatively  recent  science  oi  I  propose 

to-night  briefly  to  carry  it  up  to  the  present  day. 

I  need  scarcely  say  that  putrefaction  is  not    a  specific 
fermentation   like   alcoholic   or  acetic  fermentation,    but 
that  it  is  extremely  complex.     In  any  putrefying  matter, 
such  as  gelatin  or  albumin,  a   large  number  of  dil 
spc-  teria  may  be  observed  as  well  as  monads  and 

infusoria,  and  in  some  cases  moulds,  all  of  which  take 
part  in  the  process.     The  first  stage  is  a  ;  nida- 

tion in  the  presence  of  air.  in  which  aerobic  bacteria  use 
up  the  oxygen  present  and  only  simple  inorganic  com- 
pounds are  formed,  carbon  dioxide,  nitrates  and  sul- 
phates; this  part  of  the  process  is  generally  without 
odour.  The  second  stage,  or  true  putrefaction,  takes 
place  in  the  absence  of  oxygen  by  ana?robic  bacteria,  and 
is  a  process  of  reduction.  Jt  has  been  shown  that  there 
are  no  bacteria  in  healthy  tissues,  and  if  a  muscle  or  any 
organ  is  taken  from  an  animal  under  antiseptic  conditions 
it  may  be  preserved  indefinitely  le  vessel  to  which 

filtered    air    has    free    access.     Solid    matter    is    usually 
liquefied  by  organisms  like  B.  liquefaciens  magnus,  which 
invariably  |  the  air.  and   which   prepare   the 

way  for  more  specifically  putrefactive  bacteria,  such  as 
Proteus  vulgaris  and  B.  pntrificus,  but  if  one  observes  a 
number  of  putrefactions  of  the  same  kind  of  matter  under 
natural  conditions,  scarcely  any  two  follow  the 
course.  The  modern  study  of  putrefaction  dates  from 
Haust  r.  who.  in  1885,  isolated  from  putrefying  flesh  the 
three  organisms — Proteus  vulgaris,  p.  mirahilis  and  P. 
zenkeri.  He  studied  the  action  of  these  in  pure  culture-. 
and  came  to  the  following  conclusions  : — 

That  Bacterium  tern  o  |  Ehr.)  is   not   a   single   definite 
species;  various  forn  ges  of  other  organisms  havi 

Q    described    under    this   name.       The    various    sin    ies 
of   Proteus   go   through   a    wid.-    ran  I   i  ms    during 

their  development  in   which  i  jhorl    and  long  mil.. 

thread  forms,  vibrios,  spirilli,  and  spiroclueta?  occur. 
Under  spi  tiv<    conditions  Proteus  goes  through 

-warm    stage,    in    which    condition    it    is~  capabli 
moving  over  thi  and  in  the  -olid  gelatin.      The 

bacteria  are  facultatively  anaerobic,  they  all 
cause  putrefaction  ;  P.  vulgaris  and  P.  mirahilis  are  the 
commonest  and  most  active  of  all  putrefactive  haei 
They  do  not  secrete  an  unorganisi  d  ferment,  but  decom- 
albuminous  bodies  by  direct  action.  They  also 
produce  a  powerful  poison,  of  which  small  quantities 
injected  int  pticaemia. 

3)  found   am  |    i  ducts    of    P. 

i  me.  gadinine,  end  trime- 
Mace,  criticising  1!  rk,  considers  the 

Bit 
theroleoi  me  what  doubtful.    He 

1  atrefactive 

lied  Bacillus  pntrificus;  it  is  a  S] 
'"•ai  '  found    in  fa  i  es;    it 

Its  fibrin.  in  is 

ii  :i   of  most    putrefactive 

fern  i  albuminoi 

waj 

bacteria  are  able  to  decoi 

proteio-.  n  1    Martelbj  x  .,1 

•n  .    tnd  divide  them  fat 
mixed    proteolytic    ferments,    inclui 
B.     bifermentans     sporogenes, 
Micrococcus   tlavns    liquefaciens, 


group  decompose  albumin  by  means  of  tryptie  enzymes. 
(2)  Mixed  peptolytic  ferments  are  only  able  to  attack  the 
albumin  when  it  has  undergone  a  preliminary  decompo- 
sition. This  group  comprise  -  B.  coli,  B.  fUiformis,  Strepto- 
coccus pyogenes,  Diplococcus  griseus  non  liquefaciens. 

The  second  class  of  bacteria  an  those  which  are  without 
action  on  carbohydrates,  and  only  attack  proteids;  these 
consist  of  the  true  proteolytic  bacteria  B.  putrificus, 
and  B.  putidus  gracilis,  and  the  peptolytic  bacteria, 
Diplocoi-cus  magnus  anaerobius  and  Proteus  zenkeri,  which 
can  only  deeomi  tones. 

These  authors  state  that  B.  putrificus  is  always  present 
in  putrefying  albumin,  but  always  accompanied  by 
facultative  aerobes  which  favour  the  growth  and  develop- 
ment of  the  special  putrefactive  bacteria. 

In  the  putrefaction  of  meat  the  reaction  is  first  acid 
owing  to  the  action  of  the  mixed  ferments  on  the  sugars 
present.  In  the  next  stage  ammonia  is  formed  by  the 
tryptie  enzymes  secreted  by  the  aerobic  bacteria,  and 
so  tlie  anaerobic  organisms  are  enabled  to  develop.  We 
can  thus  understand  how  it  is  that  putrefaction  proceeds 
more  rapidly  the  mere  mixed  ferments  there  are  present, 
although  these  v..  k  formerly  supposed  to  hinder  putrefac- 
tion from  taking  place. 

When  meat  is  i  xposed  to  air  it  is  first  attacked  by  the 
mixed  ferments.  Micrococcus  tlavus  liquefaciens,  Staphy- 
i  lococeus.  Bacillus  coli.  Bacillus  filifcrmis,  Streptococcus 
and  Diplocoecus.  and  becomes  acid,  at  the  same  time  the 
presence  of  decomposition  products  of  albumin  may  be 
detected,  proteoses,  amidoacids,  amines  and  ammonia ; 
the  latter  quickly  neutralise  the  acids,  and  in  three  to 
four  days  the  meat  is  alkaline,  and  has  a  faint  putrid  smell. 
Bacillus  perfringens  and  Bacillus  bifermentans  sporogenes 
:  now  make  their  appearance;  the  latter  of  these  organisms 
produces  amines,  -amide-acids  and  ammonia.  In  this 
stage  the  simple  anaerobic  ferments  are  able  to  begin  their 
work.  and  real  putrefaction  sets  in:  as  this  proceeds,  the 
mixed  ferments  gradually  disappear  and  finally  the  only 
organisms  remaining  are  Bacillus  putrificus.  Bacillus 
gracilis  pudidus,  and  Diplococcus  griseus  nonliquefacicns. 
Another  organism,  which  appears  to  play  an  important 
part  in  the  decomposition  of  animal  bodies,  is  described 
by  Klein  (6):  he  found  that  in  bodies,  which  had  h-en 
buried  from  three  to  six  weeks,  bacteria  such  as  B.  coli 
and  B.  proteus  had  almost  disappeared,  and  an  ana?robic 
bacterium,  which  he  calls  B.  cadaveris  sporogenes,  was  very- 
active.  It  is  a  motile  bacillus  '2 — 4  /i  long,  with  flagellar 
ai!  over  its  surface.  Spores  are  formed  at  the  rounded 
end-,  giving  it  a  drumstick  form.  It  coagulates  milk,  the 
clot  gradually  dissolving.  It  grows  on  all  the  usual 
nutritive  media,  but  only  under  strictly  ana'robic 
conditions. 

In  a  paper,  entitled  "  Fermentation  in  the  Leather 
Industry  "  (this  .1..  1894,  218),  I  gave  a  short  account 
of  the  progress  of  putrefaction  as  it  takes  place  in  the 
animal  skin,  and  also  described  some  of  the  organisms  I 
had  observed  in  putrefying  skin.  A  small  piece  of  skin 
was  placed  in  water  and  allowed  to  stand  at  room  tem- 
perature. During  the  first  two  days  there  was  little  change, 
but  on  the  third  day  a  number  of  swiftly  moving  darting 
monads  made  their  appearance.  Some  of  these  were 
propelled  by  flagi  Use,  But  a  few  had  assumed  amoeboid 
forms.  A  slowly  moving  bacillus  consisting  of  a  long 
straight  rod.  apparently  broken  up  into  cells  exactly  like 
the  Vibrio  subtilis,  illustrated  in  the  *' Mierographic  Dic- 
tionary." rved,  accompanied  by  some  species  of 
spirillum.  Higher  organisms  present  were  a  I'aramceeium 
and  a  colourless  transparent  piece  of  protoplasm,  shaped 
like  a  dumb-bell,  with  a  slow  rotating  motion.  Un 
the-  fifth  day  the  number  of  vibrios  and  spirilli  hail 
greatly  increased,  some  with  a  swifter  motion  than  attu 

re  were  also  many  Is  ri     present;  one  of  a 

peculiar  double  form  whicl  be  i   development 

of  tb  -11  shaped  ]  ii    i    ol     rotoplasm  seen  on  the 

third  day.     On  the  si  -hiking  feature 

■  in  the  number  of  vibrios  ;    the  field 

led:   masses  of  the  bacilli  could 

ii-  seen  clustered  round  small  particles  of  the  rlisintegrating 

skin  as  if  feeding  upon  it ;  there  were  more  infusoria,  many 

of    then:    short,    boat-shaped    monads,    with    a    trembling 

motion,  refracting  light  strongly  :   these  evidently  accom- 
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the   putrel  and  assist    in   the  Dual 

disintegration.     On  tin-  ninth  daj   the  piece  "i     kin 
entirely  dissolved. 

>  ion    t"    the    relative    •    In     il   lity 
of  ih>'  differonl   constituents  ol   akin,   and   c  pei 
the  rapid  putrc  I  he  lymph  and    i  fur 

l  know .  tin-  pari  of  the  bud  died 

II  thoroughly,  and  there  is  .1  considerable  field 
■     ■   1    1      iboratorips. 
I'm.'  fal  1-  aol  alhumin- 

on-  matter  1-  present,  the  fa1  ie  split 

of  ba  Scbreiber  (16)  has  shown  that  the 

presence  of  oxygen  is  necessary,      v    this    nbjerl       ircely 
01  mea  within  thi  tion,  I  refi 

Schrcil  paper   by 

Otto  1  1      !•■  ently  publisl 

In  tin    puti  •    (In Uul 

is    ait. il..  d   by   8] 

thoroughly    investigated    by  0  i.<      18       11     has 

Bhown  thai  the  fermentation  "I  cellulose  is  an 

bj     two     •]■<-'  ies     lit      l>ai  I    1 

to   the  cl  ins.     Morphologically 

organisms  close!  another,  but  1  hem 

cellulose  with  evolution  of  hydrogen,  the 
other  with  evolution  ol  methane  1    in  both  cases  1 
able  amounts  ol 
produced. 

The  rottenness  "f  frail  is  caused  mainly  by  different 
species  of  moulds,  and  h.i -  recently  received  con 
attention  on  the  Continent  and  in  America  One  ol  the 
principal  organisms  concerned  is  n  species  of  Fusarium, 
isolated  and  described  bj  1  Isterwalder  1 15)  under  the  name 
of  Fusarium  putrefaciens.  I  give  a  fist  of  the  principal 
i  take  pari  in  putrefaction. 

I  have  i>i.  \  iously  stated  iliai  monads  and  infu  oi 
par!    in   the    pro.,-,   ol    putrefaction,    bu!    I    do  not    know 
that  their  action  lias  been  studied  in  the  same  way  as 
ol  bacteria.     The  life  nistor;  rphologj  ol  some  of 

these  monads  was  studied  in  1*71  to  1S75  by  DaUingei 
Drysdale.(19)     These  authors  in  their  researches  into  the 

litr  history  of  the  1 tads  found  in  a  putrefying  infusion  of 

cod's  head,  came  to  the  conclusion  that  "bacteria 
the  only  or  even  (in  the  end)  the  chief  organic  agents  of 
putrefaction,  for  most  certainly  in  the  latei   stagi     "f  a   ; 
disintegration  of  dead   organic   matter  the  tive 

ellate  monads." 

Dallinger  cultivated  some  of  the  monads  in  Cohn's 
Said  anil  found  tlia>  they  lived  and  multiplied  in  it.  Their 
spores  were  killed  at  a  temperature  of  -25ii=  F.  There  is  a 
big  field  of  research  open  in  this  direction. 

The  consideration  of  the  chemical  aspect  of  putref 
is  a  \a>t  subja  t  and  would  demand  a  special  treatise.     I 
shall   only   call   your   attention    to   one   or   two    points  of 
interest. 

Taking  the  simpler  bodies   first,  sulphuretted  hydro 
mi  a  m  putrefying  liquids  in  two  ways — 1.  By  reduc- 
tion of  the  sulphates  in  the  liquid  by  an  anaerobic  organism 
Spirillum  desulfuricans ;  2.  By  bacteria  capable  of  growing 
in  thi  such  as  B.  cob  commune  and 

B.  lactis  aerogenes,  wh  with  torn. 

of  kevorotator;  cid   and  evolution   of  COj   and 

hydrogen,  and  if  at  tin-  same  time  the  material  contains 
albumen  or  sulphur,    H2S  is  given  off;    these  orgi 
are  incapable  oi  reducing  sulphates.     Beyerinck  (7) 
investigated  this  j  rocess,  and  found  a  vari 
forms   intermediate    between  the   two  above-mi 
bnt  all  possessing  tl  <  Bame  characteristics  so  far  as  I 
chemical  action  is  concerned,  so  that  they  may  be  class 
as  one  order  which  he  calls  Aerobacter. 

hosphonus    pentoxide  in  the  residue 
from   the   putrefaction   of   casein,    nuelein.    lecithin   and 
protagon,  and  in  the  putrefaction  of  certain  01 
animals    and    plants  horns    are 

evolved.      rhe   1  d  oi  yeast   yielded  phosphoric 

acid  along  with  hypoxanthin  and  xanthin. 

Vitali  (9)  found  in  the  putrefaction  of  muscle,  which  had 
from  sugars  and  fat,  thai    some   alcohi 
duced.     He  considers  that  a  hexose  is  splil  off  fron 
albumin  in  a  similar   manner  to   the   s)  fitting  off  of  a 
fermentable  sugar  from  the  gluo  -  (compounds  of 

simple  proteins  with  carbohydrates).     The   formation  of 


alcohol  in  tin   putn  fa  

Thus  alcoholic  fermentatioi 
laccharomyci 

Lormer    (20)    fini 
resemble 

1  ing  the  later  si  v<    the 

folio* ing    1.  -.Mi  -        11     ! 

Methane,  S-15. 
In  the  residue  from   the  •    :  he  found 

lull  1  II' 

acid.     In  1  he  noi  mal     • 

en  0 
dioxide  and  nitrogen. 

oompare  with  the  evolution  of  nitrogen  in  the  fermei 
of  bran  shown  bj   Wood  and  Will  1893,  122). 

The   action    oi    putn  Factive  bacti 
capable  of  1  ransformin^ 

and  Neuberg  (21)  inoculated  i-glukuronic 

acid  with  putrefy  n         it,  and  showed  that  it  was  1 
into  {-xylose    with   evolution   ol    CO  to   the 

following   formula  : 

COH(CHOH)4COOH     CO  OH, 

This  i-  an   interest  ing    I 

Neuberg,  the  pento n  animal  nucleoproteids 

i-  l-xyli  1 

In  conclusion,    I    hope  thai    this   short    review  of  the 
subject  will  be  of  use  in  brin  ;  many 

references   to   work   scattered    in    various    periodicals.     I 
also  « isii  to  express  my  indebtedness  to  Dr  Alfred  Koch's 
"  Jahresbericht    fibei    Garun 
the  abstracts. 
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I...  t  of  putrefact  eria  which  h  studied 

in  pun-  cultures  :  — 

1.  Proteus    Vulgaris    (Hauser).     2.  Proteus    mirahilis. 
:!.  Proteus     Zen  '  maligni 

(  Kerry.  X'cic  ki.    Bovel  I.      5.    1 

phyematos    bovis.     6.   B.    L  "■  1' 

spinosus.     8.    B     putrificus     ' 
nedematieiis 

(Klein).     11.  B.  tetani.    12.  Clostridium  foetidum.    13.  B. 
cadaveris  sporogenes    Klein.)     14    Spirillum  desulfuricans 
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(Beijerinck).  15,  B.  coh  communis.   L6.  B.  Lactis  aero 
17.  B.  fermentationis  cellulosse.     18.  Micrococcus   flavua 
Hquefaciens  (Fliigge).     19.   Diplococi  on  griseus  non  lique- 
faciens  (n.  sp.).     20.  Strepto  21.  Staphy- 

lococcus s  albus.     22.   Bacillus  filiformis  sarobius 

(n.  sp.).  2.'!.  Diplococcus  magnus  anssrobius  (n.  sp.). 
24.  Bacillus  gracilis  putidus  (n.  sp.).  2,->  B.  perfringens 
(Prantel).     26.   B.  bifermentans  sporogenes  (n.  sp.). 


Moulds  t  ;i  kinjj  part  in  putrefaction,  principally  of  fruit 

and  vegetable  matter:  — 

1.  Penicillium  glaucum.  2.  Mncor  mucedo.  3.  Mucoi 
piriformis  (Fischer,  possibly  identical  with  2).  4.  Mucor 
stolonifer  (Ehreuberg).  5.  Botrytiscinerea(Pers).  0.  Mucor 
racemosus  (Fres).  7.  Monilia  fructigena  (Pers).  s.  Fusarium 
putrefaciens  (Osterwalder).     9.  Cephalothecium  roseum. 
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English  Patents. 

Separating  solid  Particles  from  each  other  and  Ipparatus 
therefor.  A.  P.  S.  Macquisten,  Glasgow.  Eng.  Pat. 
26,204,  Nov.   19,   1904. 

The  finely-divided,  mixed  particles  are  immersed  in  a 
liquid  and  are  alternately  brought  near  to  or  through  the 
Burface  and  sunk  beneath  it.  This  is  effected  by  carrying 
them  on  a  smoothly-moving  support,  such  as  an  endless 
band,  which  is  made  to  approach  and  to  recede  from  the 
surface.  The  particles  which  float,  owing  to  surface 
attraction  or  capillarity,  are  carried  off  by  the  liquid  which 
flows  across  the  vessel,  whilst  those  which  sink  are  collected 
at  the  bottom.— W.  H.  ('. 

arating  solid  Particles  from  each  other  and  Apparatus 
therefor.  A.  P.  S.  Macquisten,  Glasgow.  Eng.  Pat. 
25,204a,  Nov.  19,  1904. 

The  finely-divided  mixed  particles  are  delivered,  in  a  dry 
state,  from  a  hopper  provided  with  a  distributing  roller, 
on  to  the  surface  of  a  body  of  liquid  contained  in  a  tank. 
The  particles  are  further  spread  out  by  allowing  a  blast  of 
air  to  act  on  them  at  the  moment  they  leave  the  hopper. 
The  blast  of  air  also  serves  to  agitato  the  surface  of  the 
liquid  by  forming  ripples  or  waves.  A  flow  of  liquid  is 
maintained  across  the  surface  of  the  tank  and  is  prevented 
from  extending  to  any  considerable  depth  by  a  perforated 
plate,  immersed  at  a  short  distance  below  the  surface. 
Under  these  conditions  some  of  the  particles,  owing  to  the 
difficulty  with  which  they  penetrate  the  liquid  surface 
and  not  to  their  specific  gravity  being  less  than  that  of  the 
liquid,  float,  and  are  carried  by  the  current  over  the 
edge  ot  the  tank  and  deposited  in  a  settling  vessel, 
other  particles  sink  to  the  bottom  of  the  tank  and  are 
delivered  into  another  settling  vessel.  The  water  after 
settling  is  used  over  again. — W.  11.  ('. 

Filtering  Apparatus.     W.   P.   Renshaw,  Stoke-on-Trent. 
Eng.  Pat.  2!>.5i2.  Dee.  31,  1904. 

The  claim  is  for  an  improved  apparatus  for  washing 
filtering  material.  A  number  of  hollow,  perforated, 
radial  arms  are  secured  by  a  nut  to  the  lower  end  of  a 
>n.  mounted  in  a  hydraulic  cylinder  fixed  to  the  top 
of  the  filtering  tank,  which  is  partly  tilled  with  sand  or 
other  medium.  When  the  tank  is  being  used  as  a  filter, 
the  radial  arms  are  kept  above  the  level  of  the  sand,  but 
when  the  latter  has  become  dirty,  the  flow  of  liquid  to  be  ( 
filtered  is  shut  off  and  a  stream  of  water  forced  through 
the  hollow  arms.  The  latter  are  plunged  up  and  down 
into  tbe  sand  by  admitting  water  intermittently  behind 
the  piston,  and  they  are  at  each  plunge  turned'  through 
an  arc  of  a  circle  by  a  ratchet  and  pawl  gear.  Further 
claim  is  made  for  fitting  loose  internal  cups,  of  gun-metal 
or  other  non-corrodible  metal,  into  the  strainers  which 
are  generally  used  in  the  bottom  of  the  filter  tanks. 

— W.  H.  C. 
Spraying  Device s  foi   evaporating   /.<  ,  lor  other 

purposes.     A.    B.    Lennox,    Newcastle-on-Tyne.     Eng 

Pat.  1646,  Jan.  27,  1905. 
The  spraying  device  consists  .if  a  basket,   made  of  two 


circular  end  pieces  connected  by  a  number  of  vertical 
rods,  so  disposed  as  to  form  a  "conical  grid.'  the 
whole  being  mounted  on  the  lower  end  of  a  spindle,  which 
passes  through  the  reservoir  containing  the  liquid  to  be 
sprayed,  and  is  driven  by  gearing  mounted  on  the  top  of 
that  vessel.  The  liquid  escaping  through  the  discharge 
orifice  at  the  bottom  of  the  vessel  falls  into  the  basket 
and  is  sprayed  by  the  impact  of  the  rods  The  device  is 
specially  designed  for  dealing  with  liquids  charged  with 
suspended  or  gritty  matter  likely  to  choke  a  spraying 
nozzle. — C.  S. 

United  States  Patents. 

Distillinij  and  <  'ondt  nsing  :  ,!/•  thod  of .     J.  S.  Forbes, 

Philadelphia,  Pa.     U.S.  Pat.  808,649,  Jan.  2,  1906. 

The  process  consists  in  cooUng  the  vapour  (steam)  of  a 
liquid  by  bringing  it-  into  contact  with  a  series  of  water- 
cooled  pipes.  The  cooling  water  circulating  through  the 
pipes  becomes  heated  and  the  vapour  given  off  is 
exhausted,  compressed  and  condensed  by  being  injected 
into  the  cooling  chamber.  —  W.  H.  C. 

Concentrator  for  Solutions.     J.  U.  Lloyd,  Norwood,  Ohio. 
U.S.  Pat.  808,997,  Jan,  2,  1906. 


The  apparatus  consists  of  a  concentrating  vessel  B,  which  is 
heated  by  the  coil  (',  and  from  which  the  concentrated 
liquid  flows  into  the  reservoir  E,  through  the  external 
coil  D.  The  level  of  the  liquid  in  the  concentrator  B  is 
maintained  constant  by  the  level  of  the  liquid  in  the 
"  steeping-tank  "  A,  which  communicates  with  B  through 
the  pipe  a,  and  the  valve  a'.  The  vapours  from  the  con- 
centrator B  pass  through  the  pipe  b  to  the  condenser  F, 
and  the  condensed  liquid  flows  back  to  the  '"  steeping- 
tank  "  A  through  the  pipe  /  controlled  by  the  valve  /'. 

— W.  H.  C. 
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Filtering,  Purifying,  ting  Apparatus.    II    D 

■..  I'iul.     I    B    i  ''.  Jan.  -'.  1908. 

\  m  mum;  of  rapei  posed  Bib  i  ing  oha 
with  one  another  by  central  overflow  pipes,  wbi  b  i  ttend 
from  above  the  level  ol  it"'  filtering  medium  in  one 
ohambei  through  the  partition  which  divides  i 
one  below.  The  Altering  medium  is  supported  on  per- 
forated plates,  and  each  ohamber  is  provided  with 
revolt  i  t  i  "  Fingers 

dependin  m  and  adapted  to  Btir  up  t! 

medium.     Valved   outlet    pipe  onni 

ohamber   above   and    below    the    level   of   the   filb 
medium.—  U     S.  C 

Fres<  ii    I'm  i  n  PS. 

Drying-Stove.     A.  Sohroder.     Fr.   Pat  367,768, 
1006.     Under  Int.  Conv.,   Aug.  30,   1904. 

A  dbi  rue  ohamber  enclosed  on  three 
and  on  the  fourth  by  a  double-walled  door,  is  heated  by 
hot  nir  circulating  through  the  hollow  walls  which  are  pro- 
vided with  regulating  dampers.  Thi  uii  f  is  heated 
by  l  ■.mil;  passed  through  s  chamber,  fitted  with  baffles  and 
filled  with  metal  turnings  or  shavings  to  assist  in  the 
absorption  of  heal  by  the  air.  The  chambei 
beneath  the  drier  and  heated  bj  external  gas  jets  which 
arc  arranged  in  double  rows  beneath  tin-  carrti 
bottom  of  the  air-heating  chamber,  The  corrugations 
serve  the  double  purpose  of  providing  a  large  heating 
surface  and  forming  channels  for  the  escape  of  the  products 
of  combustion.  The  materials  to  he  dried  1  on 
trays  which  are  supported  on  ledges  oi  grooves  on  the  two 
side  walls  of  the  di  \  ing  chain  her.  a  space  being  left  between 
the  ends  of  the  trays  and  the  back  wall  for  the  escape  of 
the  vapours  given  off.  —  U  .   II.  C 

Prying  by  Kxposuri   to  Light;    Mttlwd  of  .      ties,  fur 

kenverfahren,  m.b.H.     Kr.   Pat  367,896,  Sept  23, 

1905.     Under  Int.  Conv..  Sept    22,   1904. 

See  Got.  Pat.  162,696  of  L904  :  this  J.,  1906,69.— W.  II.  C. 
Concentration  of  S  thod  of  freezing  and 

the  removal  of  tht  lee  Crystals  from  tin   solubli    Matter; 

Proa  ts  and  Apparatus  for  - .     E.  Mouti.     Fr.  Pat. 

357.770.  Sept.  7.  1905. 

The  present  patent  relates  to  improvements  in  Fr.  Pat. 
324,472  of  1902  (this  J..  1903.  567).  and  claims  are  made 
for  the  progressive  freezing  of  the  solutions  from  above 
downwards;  the  utilisation  of  the  heat  rendered  latent 
during  the  fusion  of  the  ice  crystals  to  cool  the  refrigei 
gas  ;  the  use  of  a  gas  to  saturate  and  agitate  the  solutions 
being  frozen,  which  gas  may  or  may  not  act  chemically 
on  the  solution  ;  and  the  application  of  the  process  to  the 
concentration  of  solutions  of  alcohol,  sugar,  salts,  acids, 
&c— W.  H.  C. 

Mixing  two  or  more  Liquids   in  a  determined  proportion  ; 

Apparatus   for   .     \V.    J.    Schumacher.     Fr.   Pat. 

357. 863,    Sept.    19,    1905. 
The  bucket-wheel  c  c  (Fig.  1)  is  mounted  on  a  shaft  carried 
by  supports  /  Z2  (Fig.  2]  and  is  fed  with  liquid  through 
the    pipe    r1    (Fig.     1).     The    wheel    is    prevented    from 
rotating,  while     it     is     being     rilled,     by     the     weighted 
lever     stop     i^.u-.g1,     the     balance     of     which     is 
adjusted   that    the    projection   p   cannot    clear   the    bent 
end    until    the    liquid    in    z    is    sufficient    to    overcome 
the    resistance    of    the    weighted    lever.      Consequently, 
by  varying  the  weight  on  the  lever,  the  rate  at  which  the 
wheel   buckets  till  can  be  varied.     The  projections  p  p1 
serve   the   further   purpose   of  retarding   the   movements 
of  the  wheel  when  it  is  turning,  owing  to  the  resistance 
offered  to  their  movement  by  the  air  or  liquid.     As  the 
wheel  turns  round,  the  contents  of  each   bucket  in 
cession  are  emptied  into  the  tank  fi,  and  flow  from  thi 
to  the  mixing  tank  proper  by  the  pipe  r2  ;    at  the  - 
time  the  dipper  sch  carried  on  the  hollow  arm  r3  is  made 
to  take  up  a  quantity  of  liquid  from  the  tank  >>.-,.  and  as 
the   wheel   rotates,    to   empty    it   into   the   mixing   tank 
through  the  shoot  a  and  r6  (Fig.  2).     As  many  aims  r3 
and  scoops  seh  may  be  used  as  there  are  liquids  to  be 


mixed  :  the  liquids  are  stored  in  separate  tanks,  each  of 
which  has  its  own  scoop.  The  apparatus  described  is 
claimed  for  the  mixing  of  two  or  more  liquids  together  in 
determined  proportion. — \V.  H.  C. 

Reagents  ;     Process   and   Apparatus  for   Preparing   and 

Feeding   .      J.    F.    Wixford.      Fr.    Pat.    357,941, 

Sept.   22,    1905.      Under  Int.    Conv..   Sept.   23,    1904. 

See  U.S.  Pat.  806,945  of  190.5  ;  this  J.,  1906,  7:2.—  T.  F.  B 
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H.— FUEL,  GAS,  AND  LIGHT. 

(Continued  from  page  6-2.) 

Oil-Burning  equipment  ;    A  simple  .      C.    De    Kalb. 

Eng.   and   Mining  J.,    1906,  81.   74. 
One  of  the  most  important  points  in  connection  with 


the  use  of  liquid  fuel,  is  the  delivery  of  the  oil  to  the  burner 
under  constant  pressure.  The  author  points  out  tha 
uniform  pressure  can  be  most  easily  maintained  when  the 
oil  rises  in  the  suction-pipe  of  the  pump  with  a  low  velocity, 
and  this  can  only  be  attained  by  using  a  pump  of  large 
capacity.  The  plant  shown  in  the  accompan^Tng  figure 
has  proved  satisfacto^-  in  practice.  The  oil  is  drawn 
from  the  supply-tank  through  the  suction  pipe  OS 
(2  in.  diam.)  and  delivered  through  pipe  OD  '1£  in. 
diam.)  to  the  reservoir  H  (6  in.  diam.),  where  it  is 
preheated  to  a  certain  extent  by  the  exhaust  steam  from 
the  pump  passing  through  the  pipe  SE  (H  in.  diam.). 
From  the  reservoir  H,  rises  a  stand-pipe  K  (6  in.  diam.) 
provided  with  a  weighted  valve  W,  which  opens  when  the 
pressure  exceeds  a  determined  limit ;  any  oil  which  over- 
flows is  returned  to  the  supply-tank  through  the  pipe  Q. 
Any  gas  accumulating  in  the  pump  is  blown  off  through 
the  pipe  G  D.  From  the  reservoir  H,  the  oil  is  supplied 
through  pipe  O1  D1  to  the  burner,  which  consists  of  an  oil- 
tube  of  |  in.  diam.  disposed  concentrically  within  a 
1  in.  steam-pipe,  terminating  a  few  inches  beyond  the  oil 
tube.  The  end  of  the  steam-pipe  is  in  the  form  of  a  flat- 
tened lip  with  a  slit  in  the  shape  of  an  arc  of  a  circle  so 
disposed  that  it  would  be  bisected  by  the  (prolonged) 
longitudinal  axis  of  the  oil-tube. — A.  S. 

Calcium    Hydride ;     Occurrence    of    a    Gaseous    in 

commercial    Acetylene.     C.     Hoffmeister.        Z.     anorg. 
Chem.,  1906,  48,  137—139. 

The  author  has  frequently  observed,  on  the  cooler  parts 
of  an  acetylene  gas  plant,  white  deposits  consisting  of 
lime  or,  when  the  deposit  had  been  exposed  to  the  air  for 
some  time,  calcium  carbonate.  This  deposit  has  been 
traced  to  the  presence  in  the  acetylene  of  a  gaseous 
compound  of  calcium  and  hydrogen.  The  compound  was 
separated  by  passing  some  of  the  acetylene  containing 
it  successively  through  a  filter  of  cotton-wool,  a  number  of 
flasks  containing  acetone,  and  finally  through  ammoniacal 
copper  solution.  From  100 — 150  c.c.  were  obtained 
from  100  litres  of  acetylene,  but  the  gas  still  contained 
admixed  air.  It  is  colourless,  has  an  odour  resembling 
that  of  commercial  acetylene  and  hydrogen  phosphide, 
and  is  very  slightly  soluble  in  water.  It  burns  with 
an  intense  calcium  flame,  and,  when  mixed  with  oxygen, 
gives  an  extremely  explosive  mixture  ;  the  only  products 
of  combustion  detected  were  lime  and  water. — A.  S. 

Calcium  Carbide  and  Acetylene.     J.  H.  Vogel,     Z.  an»ew 
Chem.,  1906,  19,  49—57. 

The  German  production  of  carbide  in  1905  was  about 
8000  tons,  and  the  import  about  16,000  tons.  From  1  kilo,  of 


carbide  are  obtained,  in  practice,  about  290 litres  of  acetylene 
(97  per  cent,  of  the  theoretical  yield),  so  that  24,000  tons 
of  carbide  replace  for  lighting  purposes  about  13  million 
galls,  of  petroleum.  \\  hile  five  years  ago  the  price  of 
carbide  was  50 — 60  marks  per  100  kilos.,  at  present  it 
is  produced  at  22  marks  per  100  kilos. — J.  T.  D. 

English  Patents. 

Burners;     Liquid    Fuel    .     C.     Leistner,     London. 

Eng.  Pat.  24,372,  Nov.  10,  1904. 

The  burner  consists  of  an  outer  conical  casing,  an  inner 
concentric  casing  divided  by  a  partition  into  oil  and  com- 
pressed-air chambers,  nozzles  secured  to  these  chambers 
to  form  annular  outlet  passages  for  the  oil  and  air  respec- 
tively, and  a  central  spindle  acting  as  an  oil  regulating 
valve.  Compressed  air  is  admitted  to  both  the  outer  and 
inner  casings,  the  arrangement  being  such  that  the 
mixture  of  atomised  fuel  and  air,  issuing  from  the  nozzle 
of  the  inner  casing,  is  completely  surrounded  by  an  annular 
jacket  of  air.  For  the  automatic  regulation  of  the  oil 
supply,  according  to  variations  in  the  air  pressure,  a 
branch  tube  from  the  air  pipe  is  connected  to  a  cylinder 
containing  a  spring-controlled  piston,  which  is  linked  to 
the  cock  of  the  oil  supply  pipe. — H.  B. 

Burners ;    Gaseous  Fuel  .     F.   A.   Wegner,   Brock- 

ville,  Ontario,  Canada.     Eng.  Pat.  137.  Jan.  3,  1905. 

The  end  of  the  gas-supply  pipe  is  screwed  into  a  concentric 
mixing  pipe,  which  leads  to  the  burners  and  is  provided 
with  a  lateral  branch  pipe  through  which  air  is  introduced 
from  a  blower  or  other  air-forcing  device.  The  gas  supply 
pipe  projects  into  the  mixing  pipe  for  a  short  distance 
beyond  the  point  at  which  the  air  enters. — H.  B. 

[Suction]  Gas  Producers.     L.  W.  Crosta  and  G.  L.  Morton, 
Nottingham.     Eng.  Pat.  6434,  March  27,  1905. 

The  gas  outlet  pipe,  between  the  producer  and  the 
scrubber,  is  provided  with  corrugations,  ribs,  or  the  like, 
to  present  an  extended  heating  surface,  and  is  surrounded 
by  the  air  inlet  pipe,  so  that  the  air  becomes  heated  in 
flowing  through  the  annular  space  between  the  two  pipes. 
The  air  then  enters  an  annular  mixing  chamber  for  air  and 
steam,  which  surrounds  the  upper  part  of  the  producer, 
and  is  there  mixed  with  steam  which  is  generated  con- 
tinuously in  an  annular  boiler  surrounding  the  incan- 
descent zone  of  the  fuel.  The  annular  steam-pipe,  which 
admits  the  steam  to  the  mixing  chamber,  also  communi- 
cates with  a  bell,  immersed  in  water,  outside  the  producer, 
this  device  serving  to  condense  the  steam  when  the  gas 
production  ceases,  thus  preventing  the  accumulation  of 
steam  in  the  mixing  chamber.  The  tuyeres,  through 
which  the  air  and  steam  from  the  mixing  chamber  are 
admitted  into  the  lower  part  of  the  furnace,  are  fitted  with 
wire  gauze,  small  tubes,  or  other  devices,  which  deliver 
the  mixture  to  the  furnace  in  fine  streams. — H.  B. 

Gas;  Apparatus  /or  the  manufacture  of  .     H.P.Bell. 

London.     Eng.  Pat.  6794,  March  31,  1905. 

The  apparatus  consists  of  three  vessels  provided  with 
jackets,  the  vessels  and  the  jackets  being  connected  by 
pipes,  controlled  by  valves,  so  that  each  vessel  in  turn 
becomes  the  first,  second,  and  third  of  the  series.  The 
apparatus  is  worked  in  a  cycle  of  three  stages,  the  gases, 
or  part  of  them  from  the  first  vessel  at  each  stage  being 
discharged  into  the  air  after  passing  through  the  jackets 
surrounding  the  other  two  vessels,  and  the  gases  generated 
in  the  second  vessel  at  each  stage  passing  through  the 
third  vessel  before  leaving  the  apparatus.  The  apparatus 
is  for  the  production  of  water-gas  or  producer  gas  from 
suitable  fuel,  air  being  admitted  to  the  first  vessel  and 
steam  to  the  second  vessel,  with  or  without  air  or  part  of 
the  gases  from  the  first  vessel,  and  fuel  being  introduced 
into  the  second  vessel  at  each  stage. — W.  C.  H. 

Generator-  or  Water-Gas ;  Production  of  Carburetted . 

J.  A.  Hutmacher,  Berlin.     Eng.  Pat.   19,995,  Oct.  3, 

1905. 
The  generator,  which  is  fitted  with  feed-hopper,  gas  outlet 
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pipe,  mi  ill  i-t  pipe,  and  itesm  supply  pipe  ■■<    a  uaL  is 

also  pi.»\  ided  ni  "Hf  i  hi-'  ol  i  b.< 

ohamber,  open  al  the  lower  end,  whioh  depi  ads  into  the 

furl  as  far  as  the  inoandescent  zone.     Thi 

fi»r  vaporising  and  superheating  the  hydrocarbon  used  as 

t  ho  carburetting  material,  whioh  is  admitted  at  the  top 

through  a  siphon  tube.      Tin'  open  end  "t   the  ohamber  is 

arranged  at  such  a  level  thai  the  hydrocarbon  \  ■ 

discharged  into   the   incandescent  rue!  al  a  poii 

the  oxidising  zone.     Combustion  of  the  vapoui         thus 

prevented,  bu1  the  temperature  is  nevertheless  sufficiently 

high  to  convert  the -vapours  into  permanent  gases.     II.  B. 

Gases ;    purification  of.  ami   recovery  of    Tar  <■„■!  other 
Substances  from  Blast  Furnace,  Producer,  ai  — . 

G.  Neilson,  Coatbridge,  N.B.     Eng.  Pat.  2s.;,<is,  I  leo.  28, 
1904. 

The  gas  is  led,  on  its  way  from  the  by-product  plant  b 
gas-engine  or  the  like  through  a  purifier  consisting  of  a 
easing  in  whioh  are  fixed  horizontal  platforms  or  dia- 
phrams,  each  carrying  a  number  of  tar-trapping  vessels, 
whilst  at  the  bottom  of  the  casing  'la-  gas  is  admitted 
through  an  oil  washer.  Each  tar-trap  consists  of  a  short 
vertical  cylindrical  tube,  open  at  both  ends,  but  provided 
at  the  top  with  a  cover  which  is  fixed  so  as  to  leave  a 
narrow  space — from  one-fiftieth  to  one-sixteenth  of  an 
inch — between  the  cover  and  the  upper  edge  of  the  cylinder. 
A  conical  rim  or  flange  extends  downwards  from  the 
cover  a  short  distance  round  the  cylinder,  tunning  an 
annular  space  round  the  latter.  The  crude  - 
up  through  the  platform  and  the  cylinder,  issues  in  a 
thin  sheet  at  high  velocity  through  the  narrow  opening 
between  the  cylinder  and  cover,  the  tar,  whioh  is  deposited 
on  the  conical  flange,  running  down  and  being  led  off  by 
a  collecting  pipe. — H.   B. 

Incandescent    Lamp*;     Manufacture   of    light    emitting 

Bodies  for  Electric  .     H.   Kuzel,   Baden,   Austria. 

Eng.  Tat.  28.154,  Dee.  22,  1904. 

I>*  manufacturing  glow  bodies  from  elements  of  high 
melting-point,  such  as  chromium,  manganese,  molyb- 
denum, uranium.  tungsten,  vanadium,  tantalum, 
niobium,  titanium,  thorium,  zirconium,  platinum,  osmium, 
iridium,  boron,  and  silicon,  a  plastic  mass  composed  of 
one  or  more  of  these  in  a  colloidal  state,  without  the 
addition  of  any  binding  material,  is  brought  into  the 
desired  shape,  dried  slowly,  and  finally  raised  to  a  white 
heat  in  a  neutral  atmosphere.  To  obtain  the  plastic 
masses,  the  metals  are  obtained  as  colloidal  suspensions, 
for  example  by  Bredig's  method,  which  consists  in  setting 
up  a  voltaic  arc  between  two  electrodes  made  of  the  metal, 
having  a  very  rough  surface  and  immersed  in  water.  The 
colloidal  suspension  formed  is  then  dried  by  slow  evapora- 
tion to  reduce  it  to  a  pasty  condition. — H.  B. 

Incandescence  Bodies  for  Electric  Light  ;    Manufacture  of 

[Tantalum!  ■ .     Siemens  and  Halske   A.  G.,  Berlin. 

Eng.  Pat. "23,097,  Nov.   10,  1905.     Under  Int.  Conv., 
Nov.   15,  1904. 

Tantalum,  which  though  of  very  high  melting  point  can 
easily  be  drawn  into  fine  wire,  is  used  as  a  core  upon  which 
another  difficultly  fusible  metal  (such  as  osmium,  tungsten 
or  molybdenum)  which  cannot  be  fashioned  easily  into 
wires,  is  deposited.  On  raising  the  coated  wire  to  a  very 
high  temperature,  the  tantalum  and  other  metal  form  an 
alloy.— H.  B. 

Incandescence  Bodies  of  Tungsten,  Molybdenum  or  similar 
metals;    Manufacture  of   [Electrical]  Glow  Lamps  with 

.     Siemens  and  Halske  A.  G.,  Berlin.     Eng.   Pat. 

23,098,  Nov.  10,  1905.     Under  Int.  Conv.,  Nov.  15,  1904. 

In  manufacturing  glow-lamps  with  filaments  of  difficultly- 
worked  metals,  such  as  tungsten  and  molybdenum,  a  fine 
metal  wire  or  carbon  filament,  serving  as  core  in  the  first 
instance,  is  stretched  between  a  series  of  suppoi 
devices  upon  a  frame  adapted  to  be  introduced  into  the 
lamp  globe  (see  Eng.  Pat.  27,712  of  1903).  The  incan- 
descence metal  is  then  deposited  upon  the  stretched  wire, 
for  example  by  heating  it  in  an  atmosphere  of  hydrogen 


and  tungsten  oxychloride.     Tant   lum   aru  tlarly 

-■lit  1 1,!,  fort 

•  hi  precedin     Ei      I  H.  B. 
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,./  Clinker  in .     J.   E.  Bheaffer,  Assignor  to  0.  0 

skinner,    i.  Pa.     0.8.    Pat.    809,021,  Jan.   2, 

1906. 

Tin;  claim  is  for  the  process  of  preventing  the  formation 
of  clinker  in  gas-producei  itating  the  fuel  and 

injecting  watei   through  the  hollow  arms  of  thi 
into  the  d  enl  Eut  I  ■  walls 

of   the   generator,    where    the   clinker    most    commonly 
forms. — \V.  II.  ('. 

Qas-Produccr.     O.  ('.  Skinner  and  .J.  E,  Sheaffer,  Burnhain, 
Pa.    U.S.  Pat.   809,023,  Jon.  2,   1906. 

A  HOLLOW,   water-cooled  shaft   with   hollow,   water-cooled 
agitating  anus  is  arranged  to  be  rotated  within  a  producer. 
The  arms  me  rotated  within  the  mass  ol  fuel,  and  have 
nozzles   through   which   a  current   of   water   is  disohai 
towards  the  sides  of  the  producer. — \V.  II 

Qates  .     Apparatus   for  the  Separation  of from  their 

Matures.     R.   P.   Pictet,    Berlin.     U.S.    Pat.   809,218, 
Jan.  2,   1906. 

See  Eng.  Pat.  19,254,  of  1900  ;  this  J.,  1901,  1194.— T.  F.B. 

IUuminant.     J.     Lewy,     Frankfort-on-Maine,    Gcrmanr. 
U.S.    Pat.    809.121,    Jan.    2,    I 

See  Fr.  Pat.  318,129  of  1902  ;  this  J.,  1902,  1448.— T.  F.  B. 

French  Patents. 

Anthracite  Dust;    Process  for  the  Agglomeration  of  . 

A.    Exbrayat      First    Addition,   dated    .March    II.    190S 
to  Fr.  Pat.  350,258,  Oct.  25,  1904.     (This  J..  1906,  L0.) 

Instead  of  resin,  quicklime  or  calcium  salts  maybe  added 
to   the   gelatinous   mass   prepared   from   seaweed   (fucus) 
in  order  to  dehydrate   it.     The   briquettes  are  hardened 
by   the   addition   of   formaldehyde   or   alkali    peroj 
previously  mixed  with  alkali  silicates. — \V.  H.  (  . 

Combustible    [Briquette]  ;     Manufacture    of    Agglomeral-d 

.     A.  Bienaime  and  A.  Reouier.     Fr.  Pat.  357,631) 

Sept.  9,  1905. 
A  mixture  of  anthracite,  coke,  or  non-coking  coal  dust. 
with  tar,  pitch,  coking-coal  or  other  agglomerant,  is 
first  briquetted  and  then  heated  in  a  retort  or  oven  to 
such  a  temperature  that  the  volatile  products  are  distilled 
off.  The  briquettes  may  be  further  hardened  by  immersing 
them,  while  still  hot.  in  a  solution  of  an  alkali  silicate, 
or  the  silicate  may  be  added  before  the  heating  takes 
place.  The  use  of  briquettes,  so  prepared,  which  are  said 
to  produce  neither  smoke  nor  smell  on  burning,  for  domestic 
fires,  especially  in  slow-combustion  stoves,  and  for  indus- 
trial furnaces  is  claimed.  Further,  if  the  briquettes  are 
intended  for  use  in  metallurgical  operations  in  which  the 
evolution  of  sulphur  dioxide  from  the  contained  sulphur 
is  objectionable,  the  latter  is  fixed  by  the  previous  addition 
of  a  suitable  proportion  of  lime,  magnesia  or  other  metallic 
oxide.— W.  H.  C. 

Process  for  the  manufacture 
L.Weiss.     Fr.  Pat.  357,801, 


Briquettes  of  any  Materials 

of  hard  and  compact 

Sept.  16,  1905. 
Combustible  substances,  ores  or  other  materials  are 
formed  into  compact  briquettes  by  mixing  them  with  milk 
of  lime,  compressing  in  moulds,  and  subjecting  the  mass 
either  during  or  after  compression  to  the  action  of  carbon 
dioxide  at  a  pressure  of  from  8  to  25  atmospheres.  The 
carbon  dioxide  may  be  introduced  into  tho  closed  moulds 
or  into  reservoirs"  preferably  constructed  of  "'  Uannes- 
tuann  "  tubes,  containing  the  compressed  briquettes. — A.  S. 

Furnace  ;    Retort .     Soc.  P.  de  Lachoniettc.  ViUiers 

and  Cie.     Fr.  Pat.  357,804,  Sept.  10,  1905. 
To^prevent,  in  the  distillation  of  coal,  the  upper  portions 

c  2 
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of  the  retort  from  being  heated  too  strongly  and  to  protect 
the  gas  once  formed  from  further  decomposition  by 
excessive  heat,  a  layer  of  more  or  less  finely  ground 
refractory  material  is  placed  on  the  top  of  each  retort, 
either  between  longitudinal  ribs  or  fianges  on  the  outer 
surface  of  the  retorts,  or  between  pieces  of  refractory 
materia]  held  in  position  by  the  supporting  brickwork. 
The  conductivity  for  heat  of  the  ground  material  is 
much  less  than  thai  of  solid  firebrick,  and  therefore  a 
comparatively  thin  layer  is  more  efficient  than  a  much 
thicker  retort   wall  or  solid  coating. — I!.  I.. 

Carbonisation  ;   Process  oj .     H.  Koppers.     Fr.  Pat. 

357,765,  June  22,    1905. 

The  ordinary  process  of  coking  will  only  yield  a  good 
metallurgical  coke  if  special  coking-coal  is  used.  By 
the  process  claimed,  other  coals  are  stated  to  give  an  equally 
valuable  coke.  The  coal  is  first  submitted  to  a  prelim- 
inary distillation  at  a  low  temperature.  From  500°  to 
050:  C.  is  stated  to  be  suitable,  as  up  to  that  temperature 
the  products  of  distillation  are  not  decomposed  by  the 
action  of  the  carbon  dioxide  evolved.  The  resulting  coke 
is  then  pulverised  anil  mixed  with  a  suitable  agglomerant, 
such  as  tar  or  pitch  and  compressed.  It  is  then  re-coked 
at  a  higher  temperature,  and  a  good  metallurgical  coke  is 
said  to  beT)btained.  Water  may  be  added  to  the  mixture 
before  the  second  coking,  so  that  the  hydrocarbons 
evolved  may  he  decomposed  by  the  steam,  and  carbon 
deposited  within  the  pores  of  the  mass. — W.  H.  C. 

Coal-Dust  [Non-caking  Coal]  ;   Process  /or  the  utilisation 

of  to  form    Metallurgical  or  other   Coke.     G.    de 

Velna.     Fr.    Pat.    357,687,    Sept.    12,    1905. 

100  pakts  of  the  dust  of  anthracite,  non-caking  coal, 
gas-,  lignite-  or  peat-coke,  are  mixed  with  from  2  to  4  parts 
of  dry  pitch,  3  to  5  parts  of  semi-bituminous  coal,  and 
from  8  to  10  parts  of  coal  tar.  The  mixture  is  well  ground 
and  briquetted  cold,  and  the  briquettes  are  coked  in  an 
ordinary  coke-oven.  If  sufficient  pressure  is  used  for 
forming  the  briquettes,  the  resulting  coke  is  said  to  be 
quite  suitable  for  use  in  blast  furnaces. — W.  H.  C. 

Generators  for  mixed  Gas.      Soc.  Bihr  Freres.      Fr.  Pat. 
350,301,  Nov.  9,  1904. 

The  charging  hopper  is  attached  to  a  horizontal  plate 
which  is  pivotted  eccentrically  on  the  top  of  the  generator, 
so  that  by  rotating  the  plate,  the  top  can  be  closed  and  the 
hopper  moved  aside  for  cleaning  or  the  like.  A  number 
of  vertical  passages,  through  the  refractory  fining  of  the 
generator,  lead  the  hot  gases  from  the  upper  part  of  the 
latter,  down  to  a  superheating  chamber  situated  beneath 
the  fire  grate  and  surrounding  the  ash-pit.  Within  the 
superheating  chamber,  a  ring-shaped  pipe  conducts  the 
air  and  steam  blast  into  the  enclosed  fire  grate,  the  hot 
gases  thus  serving  to  superheat  the  mixture  of  air  and 
steam.  The  gases  are  drawn  off  from  the  superheating 
chamber. — H.  B. 

Generator  consuming  Small  Coal  or  Coal  Dust.  Ver. 
Anthracitwerkc,  G.m.b.H.  Second  Addition,  dated 
July  1 1,  1905,  to  Fr.  Pat.  335,291  of  Sept.  11,  1903  (this 
J.  1904,  181.) 

Two  modified  forms  of  generator  are  described,  in  the  first 
of  which  the  combustion  chamber  is  formed  of  the  annular 
space  between  two  concentric,  approximately  vertical, 
fire-grates,  the  air  supply  passing  horizontally  from  the 
exterior  grate  through  the  fuel  into  the  interior  grate. 
The  interior  grate  is  of  upright  cylindrical  form,  with 
shelving  bars  superposed  so  as  to  constitute  a  helix,  of 
which  the  spirals  overlap  each  other  like  a  Venetian  blind 
In  the  second  modification,  a  generator  with  a  horizontal 
fire-grate  is  provided  with  a  fuel  tube,  extending  down 
wards  from  the  hopper  to  the  desired  level  of  the  surface 
of  the  bed  of  fuel,  this  tube  being  capable  of  rotation  or 
oscillation  over  the  fuel  bed,  so  as  to  level  the  surface  or 
feed  fresh  fuel  uniformly  over  it.  Various  forms  of  these 
two  modifications  are  described. — H.  B. 


[Suction]  Producer  for  Gas  Engines.  J.  Delassue.  First 
Addition,  dated  Sept.  4,  1905,  to  Fr.  Pat.  338,482,  of 
Dec.  9,  1903. 

The  suction  producer  is  designed  for  use  on  board  ship, 
with  high-speed  gas  engines.  Two  concentric  annular 
chambers  surround  the  base  of  the  furnace,  and  serve  to 
cool  this  part  sufficiently  to  prevent  any  risk  of  fusion, 
without  impeding  the  decomposition  of  the  steam.  The 
water  supply  first  circulates  round  the  exterior  chamber 
and  then  enters  the  interior  chamber,  which  acts  as  the 
boiler,  the  steam  produced  being  admitted  into  the  com- 
bustion chamber  along  with  the  air  supply.  A  conical 
block  of  refractory  material  is  supported  a  short  distance 
below  the  hopper  opening,  to  minimise  the  heating  of  the 
hopper,  and  at  the  same  time  assist  in  distributing  the  fuel 
evenly.  The  coke  scrubber,  in  which  the  gas  is  washed, 
is  provided  at  its  base  with  a  trap  arrangement,  to  prevent 
any  particles  of  coke  or  the  like  being  carried  over  with  the 
water  into  the  water-circulating  pump. — H.  B. 

[Oil]  Gas  or  Steam  ;   Apparatus  for  the  production  of 

capable  of  being  used  as  a  Heating  Apparatus.  R.  Reid. 
Fr.  Pat.  357,647,  Sept.  11,  1905. 
Petroleum  is  admitted  from  an  elevated  reservoir  into  a 
vaporising  device  placed  witnin  a  heating  furnace,  and  the 
oil-gas  produced,  after  passing  through  a  cooler,  to  con- 
dense any  liquefiable  hydrocarbons,  is  led  into  a  gas- 
holder, the  bell  of  which  is  linked  to  the  outlet-cock  of  the 
petroleum  reservoir,  so  as  to  control  automatically  the  gas 
production.  The  vaporising  device  consists  of  a  series  of 
inverted  (J -pipes,  each  limb  being  enclosed  in  a  pipe  which 
is  closed  at  the  lower  end,  but  at  the  upper  end  is  in  com- 
munication with  a  similar  pipe  enclosing  one  limb  of  the 
next  adjacent  U-pipe.  The  oil,  and  the  gas  produced 
from  it,  are  thus  caused  to  pursue  a  tortuous  course  up 
and  down  the  U -pipes  and  the  annular  spaces  between 
them  and  the  enclosing  pipes.  The  pipes  are  suspended 
in  a  perforated  horizontal  plate,  so  as  to  be  bathed  in  the 
hot  gases  from  the  furnace.  When  the  apparatus  is  used 
as  a  boiler,  water  is  substituted  for  the  petroleum. — H.  B. 

Acetylene    Gas ;     Purification    of .     G.    F.    Jaubert- 

Fr.  Pat.  350,356,  Nov.  28.  1904. 
The  patentee  has  found  that  crude  acetylene  gas  can  be 
freed  from  hydrogen  phosphide  by  passing  it  through  a 
strong  acid,  for  instance,  sulphuric  acid  of  53° — 66°  B., 
or  concentrated  hydrochloric  acid.  After  a  short  time 
the  acid  loses  its  absorptive  action  for  the  hydrogen 
phosphide,  but  it  can  be  revivified  by  addition  of  an 
arsenic  compound  (e.g.,  arsenious  oxide),  which  causes 
precipitation  of  a  red  insoluble  substance  containing 
arsenic  and  phosphorus. — A.  S. 

Gas ;    Apparatus  for  analysing .      Allgem.    Feuer- 

techn.     Ges.m.b.H.     Fr.    Pat.   357,426,  Sept.    1,    1905. 
XXIII.,  page  136. 

Filaments  for  Electric  Incandescence  Lamps  ;  Manufac- 
ture of  .      Deutsche  Gasgliihlicht  Akt.-Ges.  (Auer 

Ges.).      Fr.  Pat.  357,842,  Sept.  18,    1905.     Under   Int. 
Con  v.,  Jan.   17,   1905. 

Filaments  for  electric  incandescence  lamps  are  made  from 
non-precious  metals  such  as  molybdenum,  tungsten, 
vanadium,  tantalum,  by  adding  to  the  finely-pulverised 
metal,  combustible  organic  agglutinants,  such  as  sugar, 
gum  or  a  suitable  viscous  liquid,  together  with  some  lamp- 
black, and  forming  the  resulting  paste  into  threads.  The 
threads  are  dried  and  heated  to  a  moderate  temperature 
without  access  of  air.  The  filament  is  then  ignited  with 
the  aid  of  the  electric  current  in  an  atmosphere  of  reducing 
gases,  principally  hydrogen,  containing  small  quantities  of 
oxidising  agents,  especially  water  vapour.  The  small 
amount  of  water  vapour  suffices  to  oxidise  any  free  carbon 
or  carbides  present  and  to  eliminate  them  as  carbon 
monoxide  or  dioxide. — R.  L. 

Tungsten     Filaments;      Electric     Incandescence     Lamps 

with  .     Deutsche     Gasgliihlicht    Akt.-Ges.     (Auer 

Ges.)     Fr.  Pat.  357,868,  Sept.   19,  1905. 

Tungsten  filaments  of  a  sufficiently  constant  resistance 
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iim.si  have,  nt  ■  state  oi  incandescence  correspond 

l.'i  wans  per  candle,  an  elei  trie  n 

times  greatei  than  a1  ordinary   temperature  [20  I 

<>1>i tt i ii   filaments  answering  these  require nta,  I  n 

acid  is  heated  in  a  hydrogen  aim.'.,  i  red 

heat  until  its  weight  is  i  onstant,  and  is  then  made  into  a 
paste  with  a  viscous  solution  of  gum  ami  caramel. 
pastn  is  formed  into  threads,  and  these  an'  nail.: 
heated  first  without  access  "i  air.  then  in  an  atmosphere 
of  hydrogen,  together  with  sufficient  oxygen  t'>  eliminate 
the  carbon.     Km-  tin-  process  oi  hardening,  the  tei   : 
turc  niu>t  It  raised  verj  high.      I"  avoid  defori       "n  of 
the  filaments,  tins  must  be  clone  in  an  atmosphere  of  non- 
oonduoting  ^im^  or  in  vaouo, — R.  L. 

Qibmad  Patbm 

Jvrnact  for  Drying  and  Carbonising  Briquettes,  working 
continuously  und  with  exclusion  ../  Air.  Saohsische 
Bankges.  Quellmalz  und  Co.  Ger.  Pat.  163,033, 
Juno  29,   1904. 

The  furnace  comprises  a  number  oi  ohambeis,  open  alter- 
nately above  ami  below,  through  which  the  material 
(briquettes)  is  conveyed  by  means  of  an  endless  chain. 
The  furnace  casing  is  closed  against  the  outer  air.  ami  only  a 
few  of  tin-  chambers  or  shafts  in  tin-  middle  of  tin-  furnace 
are  directly  heated,  so  that  in  passing  through  the  appa- 
ratus, the  material  is  heated  very  gradually  until  it  res 
the  middle,  and  is  afterwards  gradually  cooled  ;  by  nsii 
large  number  of  chambers  or  shafts,  the  material  may  be 
sufficiently  cooled  when  it  reaches  the  exit,  to  be  available 
directly  for  storage  or  transport. — A.  S. 


HI. -DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  63.) 

■Carl>on  Bisulphide   in   Benzene  :    Determination  of  . 

J.  Stavorinus.      XXIII..  page  139. 

Paraffin   Scale  ;    Determination    of  the   Oil    in    — — .     L. 
Xcustadtl.     XXIII..    page    139. 

Pitch.     V.S.   Customs   Decision.   Xov.   29.    1906 

Ax  asphaltic  bituminous  compound,  partly  sulphonated 
and  largely  soluble  in  alkali,  was  held  to  be  dutiable  as 
"  pitch."  under  the  provision  of  paragraph  93  of  the  tariff,  as 
claimed  by  the  importer. — R.  \V.  M. 

United  States  Patents. 

Petroleum  :     Extracting    Sulphur    from    the    sulphur-con- 

fanning  constituents  of  .     H.  S.  Blackmore,  Mount 

Vernon.  X.Y.     A-si.;nor  to  Black-Ford  Utility  Oil  Co.. 
D.C.     U.S.   Pat.  809,086,  Jan.  2.   1906. 

The    sulphur-containing    petroleum    oils    or    petroleum 
constituents  are  exposed  to  the  action  of  a  metal- 
zinc-)  hydrogen  carbide,  and  the  heat  evolved  during  the 
reaction  is  absorbed  by  refrigeration,  so  that  the  sulphur 
is  removed  from  the  oil.  and     hvdrogen  carbide  "  is  formed. 

— C.  S. 

Petroleum  :     Eliminating   Sulphur    fropi   the   sulphur-con- 
taining constituents  of .      H.  S.  Blackmore.  Mount 

Vernon,  X.Y.     Assignor  to  Black-Ford  Utility  Oil  Co.. 
D.C.     U.S.  Pat,  809,087.  Jan.  2.  1906. 

The  petroleum  oils,  or  petroleum  constituents,  containing 
sulphur  are  exposed  to  the  action  of  a  metal-  (e.g..  nickel-) 
carbonyl.  The  process  may  be  rendered  continuous 
converting  the  resulting  metallic  sulphide  into  oxide, 
deoxidising  this  oxide,  and  exposing  it  to  the  action  of 
carbon  monoxide  *'  liberated  during  the  precipitation  of  a 
previous  increment  of  metal  carbonyl."  thus  forming  a 
fresh  "  increment  "  of  metal  carbonyl.  which  is  employed 
for  treating  a  iresh  batch  of  oil. — C.  S. 


I  i  i  sen    p» 1 1 

Non-inflammabU  and  /•/■•••■  i 

tarn*     [I"/    Chlorination]      I       B      Barboni.     1 
360,313,    Nov.    16,    1904 

Tmiii  r  grins,  of  ii  ed  in  a  mixture  ,,f  L00 

kilo,    oi  i"  ". ■  and   I  -'  lit  i  ulphide.    A 

rum-tit   of  dry  oh] 

which  is  kept  well  agitab  Iproi  ided  irith  a  reflux 

oondenser.     The  ohlorinati a  said  to  be  finished  when 

iodine  ohloride  is  formed.  At  that  stage,  I  kilo,  of  sulphm 
is  added  to  the  cooled  solution,  which  is  thoroughly 
agitated,  and  then  distilled.  The  distillati 
with  half  its  weight  "!  water  to  d.  .  .impose  the  sulphur 
chloride,  and  then  with  a  0'6  per  oent.  solntii 
hydroxide,  and  is  .In.  .1  ..v.r  calcium  chloride  and 
filtered.     Thi  solution    of    chlorobenzenes    in 

i .  rizene  is  stated  to  bo  non-inflammable.     T.  F.  Ii. 

Wood  and   Sawdust,   Proa  is  for  Treating by  dis- 
tillation, to  prod        i!                            (ic  Arid.     I. 
and    n    substiluli    for    Animal    Charcoal.     Orljc 
Chem.  Fabrik,  J.,  H.,  and  A.  .Midler.    Fr.P 
S  ;      2,   L905. 

WOOD  or  sawdust  ..  id,   prefer- 

ably  sulphuric  acid,  and   is  then  distilled, 

-seil  through  a  red-hot  iron  tube.  The  following 
produi  i-  are  s(  ited  to  be  produced  by  : 
oi  wood  i'  niaining  35  per  cent,  of  moisture)  with  20  kilos. 
of  sulphuric  a.id,  and  then  distilling  op  to  160  I 
rectifying  the  distillate  : — 3  kilos,  of  wood  alcohol.  7  kilos, 
of  acetic  acid.  2  kilos,  of  oil  of  turpentine,  and  40  kilos. 
of  s  wood  charcoal  of  high  specifio  gravity,  which  maybe 
used  in  place  of  animal  charcoal. — T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  from  page  67.) 

English  Patents. 

Suiphonic    Acids  ;     Manufacture    of    and    of    [Azo] 

Dyexlu/Js  therefrom.  Ft.  B.  Bansford,  Upper  Norwood. 
From  L.  Cassella  und  Co..  Frankfort-on-Maine,  Germany. 
Eng.  Pat.  8908.  April  27.  1905. 


See  U.S.   Pats. 


m '7.1 17   and   807.119   of   1905; 
1906,  65.— T.  F.  B. 


this   J., 


Dyestuffs  ;   Manufacture  of  Azo .      O.  Iniray.  London. 

From  Society  of  Chemical  Industry  in  Basle.  Basle, 
Switzerland.'   Eng.   Pat,   10.022.   May   12,    1905. 

See  Addition  of  May  10.  1905,  to  Fr.  Pat.  351,125  of  1905  ; 
this   J.,    1905,    1168.— T.  F.  B. 

Dyes     [Sulphide      Dyestuffs].      Manufacture  of     brown 

sulphur     .     H.     H.      Lake.     London.  From     K. 

Oehler,  Offenbach  on  Maine,  Germany.  Eng.  Pat. 
13.950,   July   6,    1905. 

See  U.S.  Pat.  801,598  of  1905 ;  this  J..  1905,  1167—  T.  F.  B. 

United  States  Patent. 

Dyestuff  :   Bed  Azo and  process  of  making  same.     J. 

Hagenbach.  Assignor  to  Aniline  Colour  and  Extract 
Works,  formerly  J.  R.  Geigy,  Basel,  Switzerland. 
I    S.   Pat.  808,919.  Jan.  2,  1906". 

See  Eng.  Pat.  17,274  of  1904  ;   this  J.,  1905,  724.— T.  F.  B. 
French  Patents. 

p-Xitroso-p-acelaminodiphcnylaniine    and     its    Suiphonic 

Acids  ;    Process  of  producing  - ,  and  Blue  Dyestuffs 

derived  therefrom.  L.  Cassella  et  Cie.  Fr.  Pat.  350,334, 
Xov.  22,  1904. 

See  Eng.  Pat.  25,998  of  1904  ;  this  J.,  1606, 1297.— T.  F.  B. 
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Dyestuff ;      Process    of     producing    a     yellow     Sulphine 

[Sulphide] .     I-  Cassella  et  Cie.     Fr.  Pat  360,352, 

Not.  26,  1904. 

See  Eng.  Rat.  26,361  of  1904  ;  Bus  .T..  L905,  1167.— T.  F.  B. 

Dytslufts:  Production  of  Brown  Monoazo ,  susceptible 

to  chroming  on  the  fibre,  Soc.  pour  L'Ind.  China,  a 
B  le.     Fr.  Pat  350,361,  Nov.  29,  1904. 

See  Eng.  Rat.  25,901  of  1904  ;  tins  J..  1905,  919.— T.  F.  B. 

Dytstufjs  of  the  Anthracem  Series  [Indanthrene] ;  Pro- 
duction  of  .      Badische   Anilin  und  Soda    Fabrik. 

Second  Addition,  dated  Aug.  30.  190.").  to  Fr.  Pat. 
018,  Fob.  24,  1902.  Under  Int.  Oonv.,  April  25, 
1905. 

See  Eng.  Pat.  17,242  of  1905  ;  this  J.,  1905,  1298.— T.  F.  B. 

Oxa:  :     Production   of    leuco-derivatives  of    the 

.      Manuf.  des  Mat.  Col.,  cess,  de  la  Soc.  L.  Puraml. 

Hu^uenin  ct  Cie.  First  Addition,  dated  Sept.  4,  1905, 
to  Fr.  Pat.  280.176,  July  30,  1898.  Under  Int.  Conv., 
April  3,  1905. 

See  Eng.  Pat.  7835  of  1905 ;  this  J.,  1905,  885.— T.  F.  B. 

Lakes  [from  Azo  Dyeslufjs] ;  Production  of  — — .  Farben- 
fabr.  vorni.  F.  Baver  und  Co.  Fr.  Pat.  357,858,  Sept. 
19,  1905.     XILL4.",  page  129. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING    TEXTILES, 

YARNS,     AND     FIBRES. 

[Continued  from  page  71.) 

Cotton  and    Worsted;     Comparative  data  on  Moisture  in 

.     W.    D.    Hartshonie.     Paper    read    before    New 

England  Cotton  Manufacturers'  Assoc.  Sept..  21,  1905. 

The  paper  relates  to  the  average  natural  condition  of 
worsted  yarn  and  cotton,  as  determined  by  the  percentage 
absorption  of  moisture  by  the  dry  vara,  in  the  neighbour- 
hood of  Lawrence,  Mass.,  U.S.A.  Results  of  experiments, 
extending  over  a  period  of  a  year,  on  a  skein  of  worsted 
yarn,  the  absolutely  dry  weight  of  which  was  known,  are 
given.  Variations  of  from  7  to  35  per  cent,  on  the  dry 
weight  were  observed,  and  even  19  per  cent,  during  24 
hours,  the  weight  being  generally  greater  in  the  morning 
than  in  the  afternoon.  The  average  for  the  year  was 
17-45  per  cent,  of  moisture  absorbed.  Experiments, 
to  trace  the  relationship  between  atmospheric  humidity 
and  temperature  and  the  absorbing  capacity  of  fibres, 
have  been  made,  and,  for  the  determination  of  the 
former  in  factories,  the  author  recommends  a  new- 
form  of  wet  and  dry  bulb  apparatus  called  the 
sling  hygrometer  or  psychrometer.  The  operator 
slings  or  whirls  the  apparatus  as  he  walks  through 
a  room,  and  rapid  observations  of  differences  in  con- 
ditions may  be  cbtained.  For  a  given  humidity  and 
temperature,  a  higher  result  is  obtained  with  a  falling 
percentage  of  moisture  in  the  yarn  and  the  opposite  effect 
with  a  rising,  but  by  experiments  made  with  two  similar 
skeins,  exposed  previously  to  a  damp  and  to  a  dry  atmo- 
sphere, it  has  been  shown  that  after  20  minutes  the  mean 
between  the  two  weights  gives  the  true  relationship.  A 
new  method  of  charting  the  results  is  shown,  using  the 
percentages  of  absorption  and  the  grains  of  aqueous 
vapour  per  cubic  foot  as  co-ordinates.  From  the  results 
the  isothermal  curves.  5°  F.  of  temperature  apart,  from 
35°  to  100°  F..  and  the  curves  of  relative  humidity  from 
15  per  cent,  to  saturation  for  worsted  and  cotton,  have 
been  plotted.  Similarly,  by  using  temperature  and 
grains  of  aqueous  vapour  pier  cubic  foot  as  co-ordinates, 
curves  have  been  plotted,  showing  that,  at  oidinary  mill 
temperatures,  the  7£  per  cent,  cotton  curve  agrees  closely 
with  the  15  per  cent,  absorption  worsted  curve,  and  these 
cross  a  60  per  cent,  humidity  curve  at  77  F.,  a  room 
condition  which  has  been  stated  to  be  compatible  with 
good  work  and  comfort  in  cotton  spinning.  In  an 
appendix,  tables  and  an  analysis  of    the  year's  observa- 


tions are  given,  together  with  sonic  mathematical  deduc- 
tions establishing  the  general  physical  law  of  absorption 
of  moisture  by  textile  fibres,  especially  worsted.  —  B.  X. 

Textilt    Fibres  ;    Behaviour  of  Animal  and  Vegetable  

towards   solutions   of    Metallic    Salts.      W.    Schellens. 
Arch.  Pharm..  1905,  243,  617—0::!. 

YVhex  animal  or  vegetable  textile  fibres  are  macerated  in 
aqueous  solutions  of  metallic  salts,  at  the  normal  tem- 
perature, a  portion  of  the  base  is  fixed  in  such  a  manner 
that  it  cannot  be  removed  except  by  chemical  reagents. 
In  order  to  determine  the  fixing  power  of  various  fibres, 
1  grm.  of  each  was  macerated  in  50  c.c.  of  solutions  of 
various  salts,  in  a  closed  vessel,  for  several  days.  The 
fibre  was  then  washed  and  boiled  with  water  until  no- 
reaction  for  either  the  acid  or  the  base  was  obtained  with 
the  washings. 

Fixing  of  Iron. — With  an  aqueous  solution  of  ferric 
chloride  containing  1  per  cent,  of  iron,  filter-paper  fixed 
0-229  per  cent,  of  iron  ;  pure  cotton- wool,  0-112  per  cent.  ; 
kapok  fibre,  1-008  per  cent.  ;  Indian  jute,  0-56  and  0-44 
per  cent.  ;  raw  silk  and  Japanese  silk,  0-672  per  cent.  ;. 
wool,  previously  freed  from  fat  with  light  petroleum  spirit, 
0-84  per  cent.  Similar  experiments  with  0-1  per  cent, 
solutions  gave  corresponding,  but  lower,  results.  With, 
alcoholic  solution  of  ferric  chloride,  cotton-wool  fixed  0-22 
per  cent,  of  iron  both  from  1-0  and  0-1  per  cent,  solutions  ; 
paper,  0-56  per  cent.  ;  kapok,  1-56  per  cent.  ;  jute,  0-78 
per  cent.;  sdk,  1-23  per  cent.  ;  wool,  2-27  per  cent.,  and. 
practically  half  as  much  from  0-1  per  cent,  solutions. 
With  an  aqueous  solution  of  ferric  acetate  containing 
1  per  cent,  of  iron,  cotton-wool  fixed  0-39  per  cent,  of  iron  ; 
paper.  0-41  per  cent.  ;  kapok,  0-78  ;  jute,  0-78  per  cent.  ; 
silk,  1-26  per  cent.  ;  wool.  0-448  per  cent.  Pure  cellulose 
was  found  to  behave  similarly  to  cotton-wool. 

Fixing  and  Absorption  of  Mercury. — With  solutions  of 
mercuric  chloride  containing  1  per  cent,  of  mercury,  both 
cotton- wool  and  filter-paper  were  found  to  fix  0-2  per  cent, 
of  the  metal.  From  the  determination  of  the  amount  of 
mercury  fixed  in  fibres  and  that  left  in  the  maceration 
liquid,  it  would  appear  that  a  double  action,  one  of  fixing,, 
the  other  of  mere  absorption,  takes  place.  Thus  jute 
absorbs  4-77  and  fixes  1-69  per  cent,  of  mercury  ;  sdk 
absorbs  6-04  and  fixes  1-90  per  cent.  ;  wool  absorbs  18-25 
and  fixes  5-89  per  cent.  With  mercuric  cyanide  solution, 
containing  1  per  cent,  of  mercury,  cotton-wool  and 
paper  absorb  1-25  per  cent.  ;  kapok,  3-14  per  cent.  ;  jute, 
3  per  cent.  ;  silk,  3-5  per  cent. ;  and  wool,  5-05  per  cent,  of 
mercury.  With  mercuric  acetate  solution,  containing 
1  per  cent,  of  mercury,  cotton-wool  absorbs  9  per  cent, 
and  fixes  1-5  per  cent,  of  mercury;  paper  absorbs  7  per 
cent,  and  fixes  1-5  per  cent.  ;  kapok  absorbs  14-5  per  cent, 
and  fixes  6-5  per  cent.  ;  jute  absorbs  12  per  cent,  and  fixes 
5-2  per  cent.  ;  silk  absorbs  17-5  per  cent,  and  fixes  9-8  per 
cent.  ;   wool  absorbs  20-5  per  cent,  and  fixes  12-3  per  cent. 

Fixing  and  Absorption  of  Lead  Salts. — Similar  results- 
are  recorded  with  lead  nitrate  solution. 

Fixing  of  Chromic  Acid. — From  potassium  bichromate 
solution,  containing  1  per  cent,  of  chromium  trioxide, 
kapok  fixed  0-43  per  cent.  ;  jute,  0-53  per  cent.  ;  silk,. 
0-20  per  cent.  ;  and  wool,  0-69  per  cent,  of  the  trioxide. 

Absorption  of  Iodine. — The  amount  of  iodine  fixed  on 
the  fibres  could  not  be  accurately  determined.  The 
quantity  absorbed  was,  for  kopak,  1-52  per  cent.  ;  jute, 
2-16  per  cent.  ;    silk,  4-19  per  cent.  ;   wool,  7-62  per  cent. 

Behaviour  towards  Dilute  Potassium  Nitrate  Solutions. 
— All  fibres  experimented  with  were  found  to  have  a 
marked  reducing  action  on  potassium  nitrate  solutions, 
containing  0-001,  0-01  and  0-1  per  cent,  of  N03  respectively. 
Filter-paper  had  the  weakest  action,  followed  by  kapok 
and  jute  ;  the  animal  fibres,  silk  and  wool,  were  much 
more  active. — J.  O.  B. 

Dyeing;  Contributions  to  the  theory  of .   Colour  Lakes- 

W.  Biltz  and  K.  Uteseher,     Ber.,  1905.  38,  4143—4149, 

It  has  hitherto  been  uncertain  whether  the  lakes  of  organic 
dyestuffs  and  metallic  oxides  are  chemical  compounds  in 
the  ordinary  sense,  or  solid  solutions,  or  "  adsorption  com- 
pounds," and  in  no  case  has  such  a  lake  hitherto  been, 
shown   to   possess   a  composition   to   which   an   ordinary 
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hiometric    formula    oould    be    given.       I  I 
have  invosl  igated   i  he  question   bj    agitation  of  mi 
oxides  i h\ droxides)  with 

both  in  ili"  oold  and  at  the  boiling  point  ol  the   lolvent, 
and  noting  ili"  effei  i  "i  varying  concentration  of  the  d 
staff  solution  when  the  amount    ■  cept 

ant.      I  he  amount   of  dyestuff  li  fl   in  solut  ion 

determined    colorimetrioally,    after    re pal    of   nil    sus- 

pended  matter  by  filtration,  and  ourves    ■  con- 

structed   showing   the  oonoentrations  of  dyestuff  in   tin' 
take  as  ordinates,  and  i  oni  enf  rat  ion    of  dyi 
final  solution  as  abscissas.  In  the  case  oi  the  reacti 
"Mil.'  mi   a   Bolutiou  of   Alizarin  in   I    per  cent      odium 
hydroxide  solution  in  the  oold,  the  results  "i"  dm  d     lowed 
that  n  ehemical  oompound  oi  the  formula  l-"> ■_. <  )3.3<  \  1 1 1  ^<  i, 
is  fonutxl.     On   th"   other   hand    ill"   action   of    bo 
aqueous   solutions  of   alizarin    Red   S  \V,   on   cnronuum 
hydroxide  1  * -» I  to  the  production  of  adsorption  compounds. 
'This  is  borne  out   by  the  fact   that  the  results  obtained 
in  tliis  latter  case  agree  fairly  wel!  with  the  formula: — 

C" 

"x""',    -  -  K.  n  being  in.  this  case,  3,  and  K  21. 

m.tiath 

Further  experiments  in  whioh  the  action  of  ammon 

and  alcoholic  solutions  oi  Alizarin  and  ."| ius  soli 

"f  Alizarin  Blue  on  iron  oxide,  ami  of  alcoholic  soluti 
of  Qallein  on  alumina  were  investigated,  did  not    I""!   to 
definite  results.     Th"  curves  obtained  "ml  in  an  almost 
horizontal  portion,  but  th"  distance  of  this  from  the  ba 
line  dot's  urn  agree  \\  ith  any  simple  stochiomctrie  formula. 
Moreover,  by  comparing  these  results  with  those  obtained 
with  iron  oxide  ami  alroholi"  solutions  of  Alizarin  Yellow 
(i  G  \V.  cloth  Red  G  A  and  Cloth  Red  3  G  A,  the  amounts 
of  dyestuff  taken  up  by  the  Bame  weight  of  iron  oxide  were 
not  found  to  stand  in  any  stocbiometric  relation.     It  was 
also  found  that,  in  all  cases  investigated,  the  exact  ph; 
condition  of  the  iron  hydroxide  used  influenced  the  results 
very  greatly.      (See  also  this  J.,  1905,  920).— E.  F. 

Dyestuff   "  Fukugi "  j     The   colouring    principle   of    Ike 

Japanese  ,  and   Us  application  ,t<>  Silk.       K.    It". 

J.  Coll.  Engin.,  Univ.  of  Tokio,  L905,  2,  2(57—279. 

Fi  mroi  hark  contains  a  phenolic  dyestuff,  jukugetin, 
which  has  been  investigated  by  A.  <i.  IVrkin  (J.  Chem- 
Sor..  Hull.  58  ;  this  .1..  1904,  .Hi),  ami  to  whieh  the  author 
assigns  the  formula  C^oHajOj.     It   crystallises  in  small 

light-yellow  prisms,  having  no  definite  melting  point, 
hut  decomposing  at  274; — 275°  C,  and  forms  a  diacety) 
compound  melting  at  251° — 25'2°  C.  The  bark  also  con- 
tains resins  possessing  no  tinctorial  properties.  II,. 
ordinary  method  of  extra,  ting  the  dyestuff  is  to  hoil 
100  kilos,  of  the  bark,  in  the  form  of  chips,  with  ISO  litres 
of  water,  strain,  evaporate  in  a  large  iron  pan  till  viscid 
and  allow  to  coo!  in  rectangular  moulds.  The  product 
is  so  obtained  in  hard  masses  of  a  yellowish-brown  colour; 
15  kilos,  are  said  to  be  obtained  from  100  kilos,  of  bark. 
The  author  finds  that  the  dyestuff  may  be  isolated  by 
extracting  the  hark  with  lime  water  or  dilute  alkali 
and  precipitating  with  acid  ;  or  by  extracting  with  boiling 
water,  precipitating  with  lead  acetate  and  decomposing 
with  sulphuric  acid.  The  crude  dyestuff.  obtained  by 
any  of  these  methods  may  be  purified  by  dissolving  in 
absolute  alcohol  and  precipitating  with  water.  Fukugi 
may  be  employed  for  dyeing  cither  in  the  form  of  chips, 
or  as  extract,  or  in  two  forms  devised  by  the  author. 
"  fukugiflavin  "  and  "paste."  Fukugiflavin  is  prep 
as  follows  : — Chips  oi  fukugi  bark  are  thoroughly  hxh  i 
with  cold  or  warm  lime  water  or  very  ddute  alkali  solution, 
strained  through  calico,  boiled  with  a  little  hydrochloric 
or  sulphuric  acid,  and  allowed  to  stand  for  some  days. 
A  yellow  precipitate  settles.  This  is  repeatedly  washed 
with  water  by  decantation.  dried  on  porous  tiles  at  the 
ordinary  temperature  and  powdered.  The  average 
yield  of  powder  was  6-7  per  cent,  of  the  original  chips. 
The  "fukugiflavin"  thus  prepared,  has  a  dyeing  power 
many  times  superior  to  that  of  the  ordinary  extract. 
It  is  converted  into  paste  by  wrapping  it  ill  a  tine  cloth,  and 
rubbing  in  hot  water  until  only  coarse  particles  remain  in 
the  cloth,  or  it  may  be  treated  with  hot  water  and  strained 
through  calico   or  a   fine   sieve.     Fukugi   dyes   silk   with 


alumina  mordant   "i  bright   yell  w ith  ohro 

mordant .  n1".  ■  ith  tin  a 

All  thesi 
with  'I""  i 

Donate,  ace  than  Hoi 

5 .  How  i :      Mori    hi  illiant  dyein 
bath    method  -   than    bj    the   ordinal  .    mi 
mordant  ins  and   then  dyeii         I  in» 

de   is  obtained   on     ill  follow         I 

entered  into  thi  i  on  tho 

wi'i'.'hl   cif  i  In    ■  ..".i    i  .a    ilunl      ,  ,    el, 

it  to  7  per  icnt.  of  fukugiflavin  and  "  a  certain  quantity  " 

of  water,  and  l  lieu  heat  'I     !".i  ll 

tore  "f  9o—  95°  <'..  which  is  i  ed  foi  hali  on  hour. 

ill.-,  are  then  soaped  in  a  0-5  pi  .ration  for 

l.i  minutes  al   '.in       li:.    '  !       ll    I 

Sulphur    Dyestuff s ;     Printing    with  G     Edgier. 

Farl.er-Z.il..   L906,   17.  ti -7. 
I'm:  Auiiinal  printing  colours  are  mixed  with   sodium  car- 
bonate and  a  suitable   thickening  agent    and  printed  :  on 
steaming.sodi um  .sulphide  is  formed  which  act    B    arei  iucing 
agent,  e.g.,  10 — 15  parts  of  Auronal  printing  paste  an  mixed 
with  s-    12  part-   of  call  null  Bodium  carbonate,    L6 — 20 
parts  of  water  added,  and  211     :>(i  parls  of  "  hi'lil   Imrnt 
starch  stirred  in  ;    the  whole  is  then  mado  up  I"  100  p 
with  cold  water.     The  printing  paste  is  passed  through  a 
sieve,  printed,  and   the   material  dried  and  steamed  for 
from    10   minutes   I"   one    hour   without    pressure,    steam 
as  free  as  possible  from  air  being  employed  to  prevent 
formation    of    oxides    of    sulphur.     After    steaming, 
material    is    washed    and    soaped    if   necessary. 

Caustic  soda  can  be  used  in  place  of  sodium  carbonate. 
hut  the  priming  colours  are  not  SO  stable,  whilst  the  sodium 
sulphide  which  is  produced,  especially  above  20  ('.. 
attacks  the  printing  rollers. — A.  li.  S. 

Photograph.*  on  Silk  ;   Production  of .     F.  J.  Farn-n. 

X  \  1 . ,  page  1 35. 

English  Patents. 

Fibres  or  Threads  from  Cellulos*  solution*  ;  Manu- 
facture of .     H.  K.  Tompkins  and  W,  \.  E.  Crombie, 

both  of  London.     Eng.  Pat.  28,712,  Dec  29,  1901. 

The  cellulose  is  first  treated  with  dilute  mi  Is  to 

convert  it  into  hydrocellulcse,  and  then  dissolved  in  a 
solution  of  zinc  chloride  of  sp.  gr.  1-88.  The  cellulose 
solution  is  squirted  through  a  fine  hole  into  methylated 
spirit,  the  tube  carrying  the  fine  jet  being  supported  in  an 
adjustable  tube,  air-tight  at  its  upper  end,  so  that  a 
constant  length  of  fall  into  the  precipitating  liquid  may  In 
maintained  irrespective  of  tho  varying  level  of  the 
latter.— B.  N. 

Solvents  of  Nitrocellulose  in  the  manufacture  of   Artificial' 

Silk;  Process  and  Apparatus  for  regaining  the .     J. 

Douge,  Besancon,  France.  En<r.  Pat.  15.372.  July  20, 
1905.     Under  Int.  Conv.,  April  21,  1905. 

See  Ft.  Pat.  356,835  of  1905  ;  this  J.,  1906,  71.— T.  F.  B. 

Silk ;     Method  of    Winding  to    facilitate  Scouring, 

Degumming,  Dyeing,  Bleaching,  and  like  treatment 
thereof.  L.  Det're,  Paris.  Eng.  Pat.  17,389,  Aug.  28, 
1905.      Under  Int.  Conv.,  Dec.  1,  1904. 

See  Fr.  Pat.  348,368  of  1904  ;   this  J.,  1905,  495— T.  F.  B. 

Dyeing   Machines.     D.   F.   Waters,   Germantown,    USA 
Eng.  Pat.  360.  Jan.  7,   1905. 

See  U.S.  Pat.  785,283  of  1905  ;  this  J.,  1905,  438.— T.  F.  B. 

Discharging  Agents  ;  Manufacture  of .  J.  Y.  John- 
son, London.  From  Badische  Anilin  und  Soda  Fabrik,. 
Ludwigshafen-on- Rhine,  Germany.  Eng.  Pat.  9683, 
May  8,   1905. 

See  Addition  of  June  24.   1905.  to  Fr.  Pat.  350,607  of 

'905;    this  J..   1905,   1300.— T.  F.  15. 
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United  States  Patents. 

Viscose,  dc.  ;   Process  and  Apparatus  for  forming  Fila- 
ments   from    .     C     A.     Ernst,    Lansdowne,    Pa., 

A--  .  ;  i    to  S     W.    IVrit.    Philadelphia.      U.S.   Pats. 
-   -.148  and  808,149,  Dec.  26.  I'.H'.Y 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

(Continued  from  page  7'2.) 

Chamber  Process  [Sulphuric  Acid]  ;  Position  of  the  Fan  in 

the  .     H.  H.  Xiedenfiihr.     Z.  angew.  Chem.,  1906, 

19,  61—65.     (See  also  this  J.,  1905,  922,  1170,  1301.) 

A  beply  to  Rabe  and  Schliebs. — J.  T.  D. 

Alkali  and  Alkaline-earth   Carbonates.:    Decomposition  of 

mirtures  of under  tli>:  influence  of  Heat  and  Vacuum. 

P.  Lebeau.  Ann.  Chira.  Phvs.,  1905.  6.  [8],  433—441. 
Chem.  Centr.,  1906,  1,  217. 
By  heating  mixtures  of  lithium  carbonate  with  barium 
carbonate  and  strontium  carbonate  respectively,  the 
author  found  that  stable  compounds  of  the  alkali  and  alka- 
line-earth oxides  do  not  exist  at  1200°  C.  The  residual 
alkaline-earth  oxide  did  not  contain  a  traco  of  lithia. — A.  S. 


The  solution  of  viscose  is  forced  into  the  pipe  3  provided 
with  a  perforated  cap.  which  dips  into  a  bath  1  containing 
a  "  hxing  "  liquid.  The  threads  then  pass  over  the  smooth 
rollers  4  and  5,  whereby  they  are  subjected  to  a  certain 
tension,  and  thence  are  wound  directly  on  to  the  spool. 
The  friction  rollers  are  so  adjusted  that  the  tension  of  the 
portion  of  the  thread  between  the  spool  and  the  tension 
rollers  is  greater  than  that  of  the  portion  between  the  two 
tension  rollers,  which  is  itself  greater  than  that  of  the 
threads  in  the  fixing  bath. — T.  F.  B. 

Printing  Fabrics  :    Process  of  .     P.  Jeanmaire  and 

H.  Schmid,  Miilhausen,  Germanv,  Assignor  to  Arnold 
Print  Works,  North  Adams,  Mas's.  U.S.  Pat.  808,987, 
Jan.  2,  1906. 

See  Fr.  Pat.  329,747  of  1903  ;  this  J.,  1903,  1044.— T.  F.  B. 


French  Patents. 

Silk;     Process   for  the    manufacture   of   Artificial   . 

R.  Linkmeyer.     Fr.  Pat.  357,837,  Sept.  18,  1905. 

Threads  obtained  in  the  usual  way  by  coagulating  jets 
of  a  cuprammonium  solution  of  cellulose  in  neutral  or 
alkaline  solutions,  are  subjected  to  tension  during  the 
subsequent  treatment  with  acids  or  other  agents  for  the 
removal  of  the  precipitated  copper.  It  is  stated  that 
threads  having  an  excellent  lustre  and  a  very  silkv 
appearance  are  obtained  in  this  way. — A.  S. 

Dyeing    Brown    by    Oxidation,     with    while    or    coloured 

effects  ;    Process   of   .     Badische  Anilin  und  Soda 

Fabrik.     Fr.  Pat.  357.472.  Sept.  4,   1905.     Under  Int. 
Conr.,  Dec.  20,  1904. 

In  the  oxidation  of  p-phenylenediamine  hydrochloride  to 
produce  brown  dyeings  the  fibre  is  always  attacked.  To 
remedy  this,  it  is  proposed  to  neutralise  the  whole  or  the 
greater  part  of  the  acid  by  adding  sodium  formate  or 
acetate,  or  to  use  the  free  base,  the  oxidation  being 
effected  by  a  chlorate  and  a  trace  of  a  vanadium  salt 
(1  to  10  mgrms.  of  ammonium  vanadate  per  litre  of  the 
bath) :  the  fabrics  are  steamed  after  immersion  in  the 
bath.  These  dyeings  may  be  easily  discharged  by  means 
of  hydrosulphite  compounds,  pure  whites  being  obtain- 
able, it  is  stated.  Coloured  discharges  on  brown  grounds 
may  also  be  produced  by  printing  with  tannin  lakes  of 
basic  dyestuffs  in  conjunction  with  the  reducing  agent. 
A  bath  may  be  made  up  of  30  to  40  grms.  of  p-phenylene- 
diamine  hydrochloride,  20  to  30  grms.  of  sodium  acetate, 
and  1  to  10  mgrms.  of  ammonium  vanadate  per  litre  of 
water.  Homologues  of  p-phylenediamine  give  similar 
results  by  the  above  process. — T.  F.  B. 


Ferric  Sulphate  ;    Formation   of  a  new from   Acid 

solutions.     V.   Komar.      Chem.-Zeit.,  1906,  30,   15—16. 

By  concentrating  a  solution  of  ferric  sulphate  Fe.>(S04)3 
in  dilute  sulphuric  acid  containing  400  c.c.  of  sulphuric 
acid  per  litre,  to  4.V — 50:  B.,  a  white  crystalline  precipi- 
tate is  formed  of  the  composition  Fe'H(S<J4)2-4H20. 
When  treated  with  water,  the  salt  dissolves  completely 
after  some  time,  forming  a  green  solution,  of  slightly  acid 
reaction,  which  does  not  act  upon  potassium  perman- 
ganate. It  is  unstable  at  100°  C,  turning  brownish  and 
giving  off  sulphuric  acid.  At  a  moderate  heat  sulphuric 
anhydride  vapours  are  liberated,  ferric  oxide  being  left 
behind.  Solutions  oxidised  with  nitric  acid  or  prepared 
by  anodic  electrolytic  oxidation  of  ferrous  sulphate  yield 
the  same  salts. --R.  L. 

Calcium  ;  Phosphates  of .     F.  K.  Cameron,  A.  Seidell, 

and  J.  M.  Bell.     J.  Ainer.  Chem.  Soc,  1905,  27,  1503— 
1512,   1512—1514. 

The  authors  have  studied  the  equilibrium  of  systems 
containing  calcium  oxide,  phosphorus  pentoxide,  and 
water  at  25°  C.  For  concentrations  of  phosphorus 
pentoxide  between  20  grms.  and  317  grms.  per  litre,  the 
only  stable  solid  phase  is  calcium  hydrogen  phosphate, 
but  for  higher  concentrations  up  to  550  grms.  per  litre 
the  stable  solid  phase  is  the  monocalcium  salt  <  'aH4f  PC^lo. 
In  the  presence  of  the  dicalcium  salt,  the  concentrations 
of  dissolved  phosphorus  pentoxide  and  calcium  oxide 
increase  together,  from  20:7  to  300:75,  but  in  presence 
of  the  monocalcium  salt,  increase  of  concentration  of 
dissolved  phosphorus  pentoxide  involves  decrease  of 
concentration  of  dissolved  calcium  oxide,  from  320:77 
to  550:35.  The  curves  representing  these  concentrations 
meet  in  a  point  at  which  both  solids  can  coexist';  and  the 
monocalcium  salt  can  exist  in  an  unstable  condition  with 
concentrations  of  phosphorus  pentoxide  lower  than  317 
and  of  calcium  oxide  higher  than  77  grms.  per  litre. 
Agitation  of  such  systems  causes  rearrangement  of 
the  concentrations,  with  formation  of  solid  dicalcium 
phosphate.  It  would  appear  from  these  experiments, 
that  the  monocalcium  salt  can  never  be  present  iu 
the  soil,  as  the  requisite  concentration  can  never  be 
attained.  For  very  low  concentrations  of  phosphoric 
acid,  there  seeins  to  be  a  point,  or  a  narrow  range,  where  the 
stable  solid  is  tricalcium  phosphate,  whilst  on  the  higher 
and  lower  sides  of  this,  the  solid  is  a  solid  solution,  contain- 
ing as  one  of  its  constituents  dicalcium  phosphate  and 
lime  respectively. — J.  T.  D. 

Potassium  Permanganate  ;    Solubility  of  in    Water. 

G.  L.  Voerman.     Chem.  Weekblad,  1905,  2.  766—767. 

Chem.  Centr.,  1906,  1,  124—125. 
The  author's  results  were  obtained  by  titrating  the  satu- 
rated   solutions    of     potassium    permanganate    in    water 
at  different  temperatures,  with  oxalic  acid:  — 
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V.   Portisch.     X., 


Normal  antimony  sulphate  «a-  prepared  I",  di  nlving 
antimony  oxide  in  hoi  concentrated  sulphuric  aoid,  cooling 
the  solution,  draining  the  separated  crystals  mi  a  porous 
till-  and  washing  with  xylene  In  remove  the  lasl  tra 
free  sulphuric  acid.  It  i-  not  possible  to  remove  the  l.i-i 
traces  at  acid  bv  draining;  the  crystals  previous  to  ilie 
crashing  \wtli  xylene  invariably  contained  a  small  quantity 
of  free  sulphuric  aoid  [aboul  6*66  per  cent,  of  S03).  I  he 
pure  normal  sulphate  crystallises  ni  silky  needles.  It  is 
decomposed  by  water  and  by  alcohol,  with  formation  of 
basic  suits,  antimony]  sulphate  (SbO^SOj  being  produced 
by     the    action    of    cold    water,   and    the    basic   suit 

SlllSl)()||S()4U    liy  the  aetloll  of  aleohol.        K\    1  he  a.  I  n  ill  I  if 

hot  water,  a  more  profound  decomposition  is  caused, 
but  it  was  not  found  possible  to  obtain  pure  antimony  oxide 
exoept  by  treatment  with  alkali,  e.g..  sodium  carbonate. 

With  alkali  sulphates,  antimony  sulphate  forms  double 
salts,  of  the  type  MoM>|.Sh._,;S(  >4)3,  which  crystallise  in 
silky  needles,  and  behave  in  a  manner  similar  to  antimony 
sulphate  on  treat  nient  with  water  or  alcohol.  These  double 
salts  me  easilv  soluble  in  excess  of  sulphuric  acid,  and 
readily  crystallise.  Their  behaviour  towards  water  is  of 
technical  importance,  since  the  antimony  can  be  directly 
extracted  from  antimony  sulphide  ores  by  heating  with 
sulphuric  acid  in  presence  of  potassium  or  sodium  sulpfa 
On  cooling  the  resulting  solution,  crystals  of  the  double 
sulphate  separate,  and  these  can  be  converted  into  pure 
antimony  oxide  by  heating  with  water  and  then  digesting 
with  sodium  carbonate  solution. — A.  S. 


Sulphur  in  Zinciferous  Si  ridui  s  .    Deh  rmination  of  — 

G.  Lunge  and  R.  Stierlin.     XXIIL,  page  13s. 


Sulphides  ;    Conditions  of    precipitation   and    solution  of 

Metallic .     G.    Bruni    and    M.    Padoa,      .Will. 

page  138. 

Sodium  and  Potassium  Cyanide;  Determination  of 
soluble  Sulphides  in  Commercial — ■ — .  G.  W.  Williams. 
XXIII..  page  137. 

Lead  [in  Lead  Acetate]  ;    Volumetric  determination  of 

as   lodate.     L.   Moser.     XXIIL,    page    137. 


Ammonium    Sulphate   Statistics.     Bradbury   and    Hirsch, 
Jan.,    1906. 

The  production  of  ammonia,  calculated  into  sulphate 
(including  that  used  for  the  manufacture  of  ammonia- 
soda  and  for  other  chemical  purposes;  from  all  sources 
in  the  United  Kingdom  during  1905,  is  estimated  at  257,500 
tons,  made  up  as  shown  in  the  following  table,  in  which 
the  figures  for  1903  and  1904  are  added  for  comparison: — 
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(if  this  total,  it  i-  estimated  thai   England  conti 
171,400  ions ;  Scotland,  33,500  ton  ■  600 

[X.R.] 

.lr,/,;', .     U.S.  Customs  Decision    Dei     10,  1906. 
\Ikki  ii  \mhsf.    invoioed    as    "cuprum    aci 
is  dutiable  al   25   per  cent,  ad   valorem,  em  a   "chemical 
It,'    undei    paragraph    :i   of    the    tariff.     The  evidence 
■•ii    that     ii    i      lai  by    platers,    and     is 

distinctly  ooppei  .i  .  tab  .  and  not  B 
known  to  the  trade  as  verdigris,  but  is  known  as  verdigris 
grapes,  the  crystals   being   formed   on    iti  naed 

in  an  acid  solution.     The  claim  of  the  in 
was  free  of  duty   as    "verdigris,"    under    |  894, 

was  therefore  overruled.     K.  \\    M, 

Pyroantimoniate    of    Sodium.     U.S.     Customs    Decision, 
Nov.  20,   1905. 

Pykoantimom  \  1 1.  oi  sodium  is  dutiable  as  ;,  "chemical 
salt  "  at  25  per  cent,  ad  valor,  m,  undei  paragraph  :t  of  the 
tariff.  The  claim  of  the  importer  that  it  was  free  of  duly 
as  "antimony  ore,"  under  paragraph  470.  was  over- 
ruled.—R.  Vf.  M. 

English  Patents. 

Sulphur   Trioxide  and  other  Co  ic  on 

Formation  ;  Process  iif  making .  H.  S.  Black- 
more,  Mount  Vernon,  U.S.A.  Eng.  Pat.  27. 9M7.  Dec. 
20,   1904. 

See  U.S.  Pat.  778.099  of  1904  ;  this  J.,  1905,  90.— T.  F.  B. 

Iron    Pyrites;      I '-paring for    Desiilphurisation. 

U.  Wedge.  Ai.lm  ne.  U.S.A.  Eng.  Pat.  22,238,  Oct.  31, 
1905. 

See  U.S.  Pat.  804.091  of  1905 ;  this  J.,  1905,  1302.— T.  P.  B. 

Alkalis  ;     Manufacturi    of    Caustic    or    analogous 

Hydrates.  H.  W.  De  Stuckld,  Dieuze,  Germany.  Eng. 
Pat.  28.433,  Pec.  27.  1904.  Under  Int.  Com..  .March 
■2-2.  1904. 

See  Fr.  Pat.  353,480  of  1905  :  this  J.,  1905,  1013.— T.  F.  B. 

Urine;    Apparatus  for  evaporating .      J.    H.  Walker, 

Liverpool.  From  G.  R.  Kav.  Manistee.  Mich..  U.S.A. 
Eng.  Pat.  29,602,  Dec.  31,  1904. 

A  number  of  pipes,  connected  with  a  ring  pipe,  are 
arranged  within  the  "  tube  belt  "  of  the  vacuum  pan, 
so  as  to  reach  nearly  to  the  down-flow  tube  ;  these  pipes 
draw  off  from  the  centre  of  the  "  tube  belt  "  the  "  dead  "' 
air  or  vapour,  which  would  otherwise  accumulate  in  the 
belt  and  lower  the  efficiency  of  the  central  portion  of  the 
tube  zone.  In  multiple-effect  plant  the  heating  agent  is 
supplied  to  the  heating  belt  of  the  first  pan.  through 
pipes,  and  the  steam  generated  in  this  pan  is  conveyed 
to  the  heating  belt  of  the  second  vessel,  and  so  on,  that 
from  the  last  vessel  of  the  set  being  passed  into  a  con- 
denser.— C.  S. 

Brine  ;    Apparatus  for  evaporating  and  at  the  same 

time  producing  high-pressure  Steam.  E.  Moll,  Linden, 
Germany.     Eng.  Pat.   14,327.  July  11,  1905. 

See  Fr.  Pat.  350,027  of  1905;   this  J.,  1905,  1231.— T.F.B. 

Potassium    Sulphide  ;     Process   of    making    A.    J. 

Swavze,  Danville.  U.S.A.  Eng-  Pat.  13.447,  June 
29,  1905.     Under  Int.  Conv.,  July  5,  1904. 

See  U.S.  Pat.  789,074  of  1905  ;  this  J.,  1905,  619.— T.F.B. 
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Hydrogen  Peroxide ;    Process  for  preparing  a  stable  Solu- 

tiem   of .     V.    Hemrici,    Halle  a   S  rraany. 

Eng.  Pat   16,151,  Aug.  8.  1906. 

See  Fr.  Pat.  356,880  of  1905;    this  J.,  1900.  19.— T.F.B. 

United  Status  Patent. 

Lead     Hydrate  ;      Method     of     malina    .       G.    D. 

Coleman,   Boston.   Mass.      US.   Pat.   80S.  141,  Dec.  26, 
1905. 

The  process  consists  in  subjecting  to  attrition  and  mixing 
comminuted  metallic  lead,  water,  and  a  limited  quai 
of  an  oxidising  agent,  in  a  closed  vessel,  some  of  the  pro- 
duct being  continuously  drawn  off  with  some  of  the  water. 
According  to  other  claims  the  oxidising  agent  consists  of 
air.  or  of  air  deficient  in  oxygen,  and  the  temperature  of  the 
containing  vessel  is  kept  below  100"  F.  Air  is  introduced 
slowly  to  replace  the  oxygen  consumed  in  the  process, 
but  in  such  quantity  as  to  maintain  the  proportion  of 
oxygen  present  below"  the  proportion  in  which  it  is  con- 
tained in  the  atmosphere. — E.  S. 

French  Patent. 

Sulphuric     Acid ;      Furnace    for    the     concentration     of 

in  Porcelain   Vessels  by  means  of  Hot  Combustion 

•  and  Hot  Air,  with  partial  utilisation  of  the  Heat 
carried  by  the  Acid  vapours.  H.  E.  Lemaitre.  Fr.  Pat. 
357.555.  Sept.  8,  1905. 
The  invention  relates  to  improvements  in  the  concentration 
of  sulphuric  acid  bv  the  system  of  Xegrier  (see  Eng.  Pats., 
4171  and  14.022  of  1S90  :'  this  J..  1891,  46,  639;  also  this 
J.  1903,  1346).  The  furnace  is  divided  into  two  parts  by 
the  supports  on  which  the  porcelain  basins  rest,  and  the 
acid  is  concentrated  by  the  combined  effect  of  hot  products 
of  combustion  passing  below  the  basins,  and  hot  air  (at 
about  300°  C.)  passing  over  the  surface  of  the  acid  in  the 
basins:.  The  temperature  of  the  acid  is  kept  uniform 
by  maintaining  a  rapid  flow.  The  hot  acid  vapours 
pass  through  jacketed  leaden  vessels,  in  the  jackets  of 
which  the  cold  acid  to  be  concentrated  is  made  to  circulate, 
and  thus  a  partial  recovery  of  heat  is  attained,  the  acid 
being  raised  to  a  temperature  of  80° — 100°  C.  The 
vapours  pass  from  the  leaden  vessels  to  a  coke  tower. 
Towards  the  front  end  of  the  furnace,  the  porcelain  vessels 
are  not  heated  directly  by  the  combustion  gases,  the  con- 
centration of  the  acid  being  completed  by  hot  air  alone. 
Means  are  provided  for  an  interchange  of  heat  between 
the  incoming  acid  and  the  hot  concentrated  acid,  and 
also,  in  apparatus  where  two  rows  of  porcelain  vessels  are 
used,  for  feeding  equal  quantities  of  dilute  acid  to  each 
row.— A.  S. 


VIII.— GLASS,    POTTERY,   AND    ENAMELS. 

(Continued  from  page  73.) 

English  Patent. 

Tiles,  Glass,  Porcelain  and  Ceramic   Ware,  or  the  like  ; 
Apparatus    for    burning    or    fixing    the    Colours    upon 

Printed  or  Decorated .     L.   W.   Stanley,   Bromlev, 

Kent.     Eng.   Pat.  '28,078,  Dec.  22,   1904. 

The  object  of  this  invention  is  to  burn  and  fix  colours  on 
glass,  ceramic  ware,  and  the  like,  without  using  a  muffle 
or  saggar,  and  at  the  same  time  to  preserve  the  colours 
without  deterioration.  For  this  purpose  a  reverberatorv 
furnace  is  used,  heated  by  hydrocarbon  vapours  or  other 
combustible  gases,  burning  in  air.  The  hearth,  walls,  and 
roof  of  the  furnace  are  composed  of  refractory  material,  and 
a  number  of  gas  jets  are  arranged  on  each  side  of  the 
hearth  (which  is  raised  slightly  above  the  actual  floor  of 
the  furnace),  and  between  it  and  the  walls.  The  walls 
and  roof  are  shaped  first  to  direct  the  gas  flames  to  the 
centre  of  the  roof,  and  then  to  deflect  the  full  heat  on  to 
the  article  to  be  operated  upon.  Above  and  below  the 
furnace  two  series  of  chambers  are  arranged,  the  former 
for  gradually  heating  the  articles  to  be  burned  before 
inserting  them  in  the  furnace,  and  the  latter  for  gradually 
cooling  them  after  the  burning  process. — W.  C.'H. 


United  States  Patents. 

Glass-Furnacc.       J.  A.   Frank.  Wellsburg.  W.  Ya.     U.S. 
Pat.    S0S.35S.    Dec.   26,    1905. 

The  furnace  described  compiises  a  melting  and  refining 
chamber,  from  which  glass  flows  through  a  port  or  passage 
to  a  working  chamber.  The  ends  of  the  melting  and 
refining  chamber  are  connected  to  a  stack,  and  at  the 
ends  of  both  chambers  means  are  provided  for  heating 
them.  A  flue  is  situated  at  a  point  approximately  half- 
way along  the  length  of  the  working  chamber,  to  lead 
products  of  combustion  to  a  point  approximately  midway 
between  the  outlets  of  the  melting  chamber,  to  insure  an 
even  distribution  of  heat  in  both  chambers.  This  flue 
is  arranged  so  as  to  heat  the  port  or  passage  for  the 
flow  of  glass  from  one  chamber  to  the  other. — W.  C.  H. 

Enamelling  ;   Process  of .     J.  H.  Hines,  Philadelphia. 

U.S.  Pat.  808,542,  Dec.  26,   1905. 

In  this  process,  the  article  to  be  enamelled  and  coloured 
is  cleaned,  and  placed  in  an  alkaline  bath,  to  prevent 
corrosion  or  oxidation  of  the  surface,  on  which  the  alkaline 
matter  is  allowed  to  dry.  A  coat  of  enamel  is  then  applied 
to  the  article,  and  colouring  matter  is  applied  to  the 
enamelled  surface,  and  burned  on  to  the  article  in  a  furnace; 
and  finally  another  coat  of  enamel  is  applied  and  burned 
on.— W.  C.  H. 

French  Patent. 

Silica  [Quartz  Glass] ;     Application  of  Metal  to  articles 

of  molten  .      J.  F.  Bottomlev  and  A.  Paget.     Fr. 

Pat,  357,665,  Sept.    12.   1905. 

See  Eng.  Pat.  21,018  of  1904  ;  this  J.,  1905,  1109.— T.F.B. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND   CEMENTS. 

(Continued  from  page  74.) 

English  Patents. 

IToorf  to  be  Dyed  or  Impregnated  ;    Method  of  producing 
a  liquid-tight    joint  between  a  Dyeing  or  Impregnating 

Vessel,  and   a   block   of  .      G.   Kron,  Copenhagen, 

Eng.   Pat..  20,791,   Oct.   13,   1905.     Under  Int.   Conv., 
Jan.  9,  1905. 

The  method  described  consists  in  casting  a  ring  of  readily 
solidifying  material,  e.g.,  lead,  round  the  block  of  wood 
to  be  treated,  and  subsequently  forcing  the  block  against 
the  impregnating  vessel,  so  that  the  ring  forms  a  liquid- 
tight  joint  with  it. — W.  C.  H. 

Silicon   Carbide  ;    Process  for  the  Manufacture  of  Forms 

from  .     A.  G.  Bloxam.  London.     From    Gebriider 

Siemens    und     Co..    Charlottenburg,     Germany.     Eng. 
Pat.  21,347,  Oct.  20,  1905. 

The  process  consists  in  mixing  carbon  with  more  than 
sufficient  silicon  to  form  silicon  carbide — or  mixing  the 
ready-formed  carbide  with  silicon — moulding  the  mixture 
into  the  required  forms,  which  are  then  heated  strongly, 
and  preferably  in  an  indifferent  atmosphere,  until  the 
mass  is  fritted  together.  The  claims  also  include  forms 
manufactured  by  the  process. — W.  C.  H. 

Cement  ;    Manufacture  of  The  Associated   Portland 

Cement    Manufacturers   (1900)    Ltd.,    and   A.    Brooks, 
London.     Eng.  Pat.  5763,  March  18,  1905. 

This  is  an  invention  for  producing  a  hard  slow-setting 
cement  of  a  green  colour.  Good  white  gypsum  is  treated 
in  the  same  way  as  for  the  manufacture  of  Keene's  cement, 
and  a  green  colour  is  imparted  to  it  by  the  use  of  chrome 
alum,  or  a  mixture  of  potassium  bichromate  and  ammonium 
sulphate.  The  mixture  of  gypsum  and  chrome  alum  is 
baked  in  the  usual  way  and  ground  to  a  fine  powder. 

— W.  C.  H. 


I 


m.i.i  ■|:<;'i 


r.s. 


I     M  I   .  !' 

1     l       Buttorfii  Id,    London. 
808,339,  Dec.  26,  1905. 

Is  this  process  f< 

:~    i.  dui  ed,    and    the   fim  i  m    I 

material.     The  finer  material   is   mixed   with   ■ 

lime  or  i  balk,  sodium   silii  ate,   and  a 
■ubetanoe,  to  form  a  substantially  plastic  ma 
of  setting  hard,  and  into  tin-  the  coarser  material  i    after- 
wards  firmly   embi  dded.     W.  •'.  11. 

r,i,  ;   Method  of  mixing .     P.  C.  Haras,  Washing. 

ton.  D.G     I'.S.  Pai.  S08.836.  Jan.  2,  1906 

Tmk  method  of  mixing  cement  consists  in  wetting  the 
inert  materia]  and  agitating  it  in  a  cloud  of  dry  cement 
powder,  in  ordei  to  covet  the  inert  material  with  a  cement 

u.  c.  H. 

Sand-lime   Bricks;     Manufacture  o/ •.     A.    Gordon, 

Weiser,   Idaho.     I'.s.    Pat.   809.053.   Jan.   •_'.    hint;. 

'l"u  k   process  consists  in   moulding  the  sand-lime   bricks 
by  the  wot  process,  transferring  them  to  pallets,  on  which 
they   aro  introduced    into  a   receptacle,  where  they  are 
subjected    to    a    dry    heat,    and    the    receptacle    being 
closed,  the  bricks  undergo  a  preliminary  hardening  in  the 
Bteam  generated  from  the  moisture  contained   in  i 
tin-    hardening    operation    being   continued    by    furl 
subjecting  the  bricks  to  a   moist   boat.     The  apparatus 
for  hardening  the  bricks  compris      a  i       ptacle,  provi 
with  a  trnek  on  which  a  truck  provided  with  pallets  for 
supporting  the  bricks  in  a  soft  state,  is  run.     The  recepl 
has  a  steam  jacket,  and  also  a   pipe  for  Supplying  -team 
to    the    interior    of    the    receptacle,    and    means    are    pro- 
vided for  supplying  steam  to  the  jacket  or  receptacle  at 
will.— W.  C.H. 


Pacing  siuu,  j  .    Proa    ■  i  /  manufacturing  Artificial . 

\V.  Schumacher,  Oberdollendorf,  Germany.     U.S.  Pat. 
809,225,  Jan.  2,  1906. 

The  process  described  of  manufacturing  artificial  paving 
stones,  consists  in  tirst  heating  bauxite,  with  or  without 
the  addition  of  a  Buz,  until  it  is  perfectly  sintered,  then 
reducing  it  to  small  pieces  of  suitable  fineness,  mi-ring 
it  with  a  ground  binding  material,  such  as  clay,  cement. 
asphalt  and  the  like;  this  mixture  is  moistened  with 
water  and  moulded  into  blocks,  which  are  then  burned. 

— W.  C.  H. 

French  Patent. 

Siloxicon  ;     Process   of    making    refractory    bodies     from 

■ .     C.   Thorne.     Fr.    Pat.   357,639,   Sept.    11.    1905. 

Under  Int.  Conv.,  Jan.  6.  1905. 

See  U.S.  Pat.  796,459  of  1905  ;  this  J.,  1905,  971.—  T.F.B. 


X.- METALLURGY. 

(Continued  from  page  78.) 


Cementation  Process. 


A.  Ledebur. 

26.  72—75. 


Stahl  u.  Eisen,  1906, 


Though  Gay-Lussac,  Margueritte.  Mannesmann 
Roberts- Austen  maintained,  ~as  the  result  of  experimental 
■work,  that  cementation  occurs  through  the  direct  action 
of  solid  carbon  upon  the  iron,  Guillet  has  recently  upheld 
the  view  that  it  is  due  to  gaseous  compounds  of  carbon, 
and  especially  to  cyanides,  arising  from  the  alkali  in  the 
ashes  of  the  charcoal  used  and  the  nitrogen  of  the  atmo- 
sphere. The  author  packed  bars  of  Lancashire  iron 
containing  0-144  per  cent,  of  carbon  in  fresh  wood  charcoal, 
previously-used  charcoal,  and  sugar  charcoal  which  had 
been  exhausted  with  acid,  and  placed  them  for  408  hours 
in  the  cementation  furnace,  at  a  temperature  which  never 
exceeded  950'  C.     The  results  were  as  follows  : — 


I 


Pel  •  ■  Pei 

Frrnh  wood  charcoal 

t    

lal   

The  ti„. 

i  it  of  wood 
i  han  oal     Thi    i  thai  solid 

carbon  is  here  operative,  and  that,  in  the  ordinary  cementa 
'■"it  proci  compounds  can  play  on]  mall 

part. 

The  experiments  indicate  a  cause  for  the  weaker  effa  t 
of  used  than  of  fresh  wood  cluneal  ir 
high  ash  of  the  used  charcoal  arises  partly,  of  coins,..  fr,,,„ 

the  ' I  mi- tie  n  oi  pari  ol  the  carbons  «ous  mattei  :    but 

it  consists  partly  of  -and  or  firebrick  powder  from  the 

of  the  box.     These,  with  the  alkali  of  the 
form    fusible    glazes    which    partly    cover    the    chat 

particle,  and  prevent  thorn  to  th.it  extent   from  coming  in 

oontact  with  the  iron. 

Guillet'-  assertion  that,  in  case-hardening  iron,  to 
a  temperature  i  irburisation,  is  not  borne  on1 

facta.  Decarburisation  will  only  occur  when  the  supply 
of  carbon  is  exhausted,  and  the  carbon  from  the  surface  of 
the  metal  cith.r  burns  out  in  the  air.  if  tha  .  01 

migrates  towards  the  interior.— J.  T.   D. 

Caustic  Pots  ,-   Manufacture  of .     V.  Portisch.     Stahl 

u.   Eisen.   1906,  26.  93— 95. 


Fio.   1. 


Fig.   2. 


Fig.  3. 


Fig.  5. 


Fig.  4 
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The  lower  form.  A.  Kg.  1.  is  built  to  shape  in  brickwork, 
with  a  foundation  B  for  the  axis  of  the  template,  and  a 
Btrorjg,  round  cast-iron  plat.-  C  which  has  four  holes  to 
take  the  holts  E.     Around  the  brickwork  is  coke-breeze, 

which  allows  a  ready  exit  for  any  gases.  The  form  is  lined 
with  loam  about  16  mm.  thick  to  within  3  or  4  mm.  of  the 
finished  thickness  and  allowed  to  dry  overnight  ;  it  is 
then  made  up  with  fine  sifted  loam  exactly  to  shape,  aided 
by  the  rotating  template,  dried,  the  hole  in  the  bottom 
through  which  the  template-axis  went  is  made  up.  the 
channels  M.  Fit;.  3.  arranged,  and  the  whole  dried. 

The  ripper  form  consists  of  the  channel-ring  F  and  the 
quadrants  G  which  arc  bolted  to  it.  The  quadrants  hare 
ventilation-holes  as  indicated,  and  projections  on  the 
outer  surface  (see  Fig.  4)  to  hold  the  loam  ;  the  junctions 
of  the  flanges  are  shown  in  the  sectional  plan.  Fig.  2.  The 
channel-ring  has  four  lugs  H  for  the  bolts.  20  holes  I 
thronL'h  which  the  metal  pours,  and  eight  holes  K  for  the 
bolts  L  winch  fasten  the  quadrants.  The  ring  is  made  up 
with  loam,  inverted,  the  quadrants  bolted  to  it  and  to  one 
another,  the  template-axis  put  through  the  hole  N.  and 
the  loam  worked  on  to  within  3 — 4  mm.  of  the  template  ; 
it  is  then  dried,  made  up  to  the  template  with  loam,  the 
part  O,  Fig.  4.  of  the  ring  covered,  the  holes  I  worked  out, 
the  hole  X  closed  by  the  plate  R  and  filled  up  with  loam, 
and  the  whole  dried. 

The  upper  form  is  now  set  in  place,  bolted  down  by  the 
bolts  and  the  bearers  S,  the  pouring-box  T,  Fig.  5,  set  in 
place,  and  all  is  ready.  The  greatest  cleanliness  is  neces- 
sary ;  the  metal  must  be  perfectly  free  from  slag  or  cinder, 
as  any  irregularities  in  the  finished  pot  serve  as  nuclei  for 
the  beginning  of  action  of  the  soda  on  it.  The  pots  made 
in  this  way  are  very  uniform,  and  the  chilling  action  of 
the  iron  quadrants  ensures  a  close  and  fine-grained  texture. 

—j.  t.  r». 

Silver    and    Copper    Chlorides ;     Reduction    of by 

Calcium.  L.  Hackspill.  Comptes  rend.,  H)06,  142, 
89—91. 
Silver  chloride  and  calcium,  heated  together  in  vacuo, 
yield  alloys  containing  up  to  45  per  cent,  of  calcium.  They 
are  grey  brittle  substances,  rapidly  oxidising  when  heated 
in  air,  and  decomposing  water  in  the  cold.  Those  rich  in 
calcium  lose  that  metal  when  heated  in  vacuo,  but  when 
a  certain  ratio  is  reached,  calcium  and  silver  volatilise 
together.  Similar  alloys  of  copper  and  calcium  can  be 
obtained  in  an  analogous  manner. — J.  T.  D. 

Cuprous  Silicide.     E.   Vigouroux.     Comptes  rend.,   1900, 

142,  87—89. 
The  author  has  been  able  to  remove  from  silicon,  by  suc- 
cessive treatments  with  nitrohydrochloric  acid  and  hydro- 
fluoric acid,  every  trace  of  iron  ;  and  from  this  pure  silicon 
and  electrolytic  copper  has  prepared  a  number  of  silicides, 
containing  more  or  less  free  silicon.     After  removing  the 


Unit. 


latter,  the  alloy  always  contained  about  10  per  cent,  of 
silicon.  He  has  prepared  a  crystalline  silicide  by  fusing  in 
a  stream  of  hydrogen  90  parts  of  copper  with  17 — 18  of 
silicon.  The  resulting  substance,  after  removing  free 
silicon  and  fusing  in  hydrogen,  is  silver  white,  with 
metallic  lustre,  hard  and  brittle,  with  a  density  of  7-58. 
Chlorine  attacks  it  readily  below  a  red  heat,  and  acids 
have  but  little  action  on  it,  save  a  mixture  of  hydrofluoric 
and  nitric  acids,  by  which  it  is  oxidised  and  dissolved. 
Its  composition  agrees  closely  with  the  formula  Cu4Si. 

—J.  T.  D. 
Pyritic   Smelting.     R.    C.    Alabaster   and    F.    H.    Wintle. 

Proc.  Inst.  Mining  and  Metall.,  Jan.  18,  1906.     [Advance 

Proof.] 
The  authors  describe  and  discuss  the  process  of  pyritic 
smelting  (i.e.,  the  smelting  of  raw  sulphide  ores  in  blast- 
furnaces by  using  the  excess  of  sulphur  as  a  source  of  heat) 
as  carried  on  in  various  works  in  the  United  States.  The 
chief  advantages  of  pyritic  smelting  over  the  older  method 
of  roasting  a  portion  of  the  ore  to  expel  the  excess  of 
sulphur,  are  economy  of  fuel  and  labour,  the  estimated 
saving  on  these  two  items  being,  for  fuel,  2  cents  per  lb. 
of  copper  produced,  and  for  labour,  40  cents  per  ton  of  ore 
treated.  Further,  in  pyritic  smelting,  the  fumes  from  the 
cupola  and  converter  can  be  drawn  through  flues  and  dis- 
charged from  a  high  central  stack,  so  that  their  injurious 
effect  on  vegetation  is  greatly  mitigated,  or  they  may  be 
used  for  the  manufacture  of  sulphuric  acid  by  the  contact 
process.  The  chief  disadvantage  of  the  process  of  pyritic 
smelting  is  the  diminished  output  for  a  given  set  of 
furnaces. 

In  applying  pyritic  smelting  to  the  recovery  of  gold 
and  silver  from  ores  which  are  not  suitable  for  the  cyanide 
process,  the  presence  of  at  least  J  per  cent,  of  copper  must 
be  assured.  In  presence  of  copper,  all  the  gold  can  be 
concentrated  in  an  iron  matte,  whether  it  occur  in  the 
ore,  in  the  quartz  associated  with  the  pyritic  mineral,  in  the 
gangue,  or  in  the  quartz  used  as  flux. — A.  S. 

Chromium  in  Steel :    Determination  of by  means  of 

Ammonium  Persulphate.     H.  E.  Walters.    XXIII.,  page 
138. 

Sulphur  in  Zinciferous  Residues  ;   Determination  of . 

G.  Lunge  and  R.  Stierlin.     XXIIL,  page  138. 

Mineral   and    Metal    production    of  the    United  States  of 

America.  Eng.  and  Mining  J.,  Jan.  6,  1900. 
The  following  tabic,  shows  the  estimated  production  of 
the  more  important  minerals  and  metals  in  the  United 
States  in  1905,  as  compared  with  the  preceding  year. 
The  estimates  are  made  by  authorities  on  substantial 
data,  and,  in  many  cases,  are  compiled  from  reports  of  all, 
or  nearly  all.  the  producers,  who  have  themselves  estimated 
their  probable  output  during  the  closing  days  of  December  : 


Quantity. 


Chiefly  Non-Metallic- 

Arsenic,  white    

Bauxite   

Bromine 

Carborundum   

Cement,  natural  hydraulic    

„        Portland      

slag    

Coal,  anthracite 

...     bituminous  (c)    

Coke  

Copper  sulphate    

Copperas  (/)    

Crushed  steel   

Fluorspar 

Garnet  

Graphite,  artificial 

crystalline  

Iron  ore  

Lead,  white    

„     red    

orange  mineral 

Limestone  and  dolomite  flux 

Litharge    

Pyrites 

Sulphur   

Zinc-lead   

.  Zinc  oxide 

„  ore,  exported  

Total,  non-metallic 


short  t. 

long  t. 

lb. 

bbl*  (o) 
„  (6) 
..     (6) 

short  t. 


lb. 

short  t. 

lb. 
short  t. 

lb. 

long  t. 
short  t. 


long  t. 
short  t. 
long  t 

short  t. 


498 

48,012 

879,312 

7.060.380 

4,866,331 

26,505,881 

303,045 

73,674,480 

277,065,582 

22,035.292 

63,234.557 

16,956 

790.000 

36.452 

2,952 

3.248.000 

4,357.927 

29,462,839 

126,336 

13,938 

1.125 

10,657.038 

12.487 

173,221 

193.492 

6.781 

57.613 

35.911 


Value. 


Quantity. 


Value. 


Dollars. 

29,504 

166,121 

245,431 

706.038 

2,450,150 

23,355,119 

226,651 

162,151,898 

311,667.680 

54.178,015 

3.161.728 

118.692 

55,300 

234,755 

89.636 

217,790 

162,332 

51.559,868 

13,899,913 

1,672,569 

168,681 

4,702.768 

1,248,691 

669.124 

3,869,840 

474,670 

4,524.031 

905,782 


642,912,777 


875 

47,173 

896,500 

5.596,280 

4.500  000 

31,000.000 

3(1(1.1100 

75.501,503 

297.706,453 

26,219.071 

52.405.009 

20.392 

812,000 

49.600 

3.694 

4.439.700 

4,260,656 

44,054.197 

130,192 

14.635 

L.181 

11,435.900 

13,111 

189,201 

7,200 
65,403 
26,597 


Dollars. 

52,481 

200,485 

(?)    313,775 

394,000 

2,250,000 

32,000.000 

210.000 

181.257,909 

366,178,937 

79.968.166 

2.751.263 

142,744 

58,840 

295,650 

114.625 

303,162 

170.426 

79.372,135 

16,874.384 

1.858,645 

203.132 

5,146.155 

1,573,320 

650,412 

540.000 

5.232.240 

738.532 


777.849.418 
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Onll 

1004. 

1905. 

Quantity. 



lb 
oz  troy 

- 

oz.  troj 

short   t. 

15.005 
1.986 

1-1.803 

58,71  1 
l.i- 

Silver    Unci 

One   

491.888.362 

1.134.801.139 

1.484.615.290 

•      I  :  ,-k«   of    7.'.    II. 

il  New  V..rk.  It)   An  arbitrary  vain  I  the  brom 

was  contained  In  bromidi  -  „ 

\  .,=2.000  lb.;    long  ton =2,240  lb.  (T-  R.J 


try  industry  of  California.     C,  6.  Sale.     Eng    and 
Mining  ■)..  Jan.  6,  1906. 

Theke  baa  recently  been  over-prodnetion  of  mercury  and 
a  decrease  in  consumption,  consequently  prices  were  low 
and  production  in  1905  di  j    between  4000  and 

asks. 

Tin-  consumption  in  the  mining  distric  United 

States  Ins  fallen  off  materially  in  Lit.,  years,  notwith- 
standing the  expansion  of  the  mining  industry  and  the 
rapid  increase  in  the  number  of  properties  being  worked. 
The  ■   of  ore   treatment    have   greatly  altered; 

much  more  ore  is  n..w  smelted  than  was  formerly  the  ease. 
Very  few  silver  mine-  are  now  being  worked  where  the 
pan-amalgamation  is   is   in    use.     In   the    bonanza 

.lays  ..f  the  Comstock  (when  the  famously  rich  oi 
Consolidated  Virginia  and  California  were  being  worked 
by  pan-amalgamation)  the  loss  of  mercury  per  I 
was  about  7  lb.,  and  naturally,  immense  quantities  were 
used.  In  working  gold  ores,  by  the  ordinary  milling 
process  ..f  the  present,  the  loss  of  mercury  is  small;  it 
is  used,  retorted,  condensed,  and  used  over  again  ;  80 
that  e\en  large  mills  require  only  a  few  extra  Basks  each 
year.  In  some  mines,  no  mercury  at  all  is  used.  Many 
other  mines  ship  their  ores,  carrying  gold  and  other 
metals  direct  to  the  smelters,  having  no  reduction  works 
of  their  own. 

The  tirade  of  cinnabar  ore.  now  being  worked  in  Cali- 
fornia, is  much  lower  than  formerly;  Beamingly,  the  high 
grade  ore  dejxisits  have  been  exhausted,  except  where 
small  bunches  are  occasionally  found.  Many  mines 
now  working  on  ore  carrying  0-f>  per  cent,  of  metal. 
Texas  mines  have  ..re  up  to  2-6  percent.,  and  are  doing 
well.  [T.l: 

Antimony    industry  nf   America.      Eng.  and   Mining  J., 
Jan.  6,   1906. 

The  principal  source  of  antimony  in  the  United  State 
the  hard  lead  obtained  by  the  desilverising  companies. 
Since  its  principal  utility  lies  in  its  combination  with  lead 
in  bearing  and  type-metals,  the  antimony  itself  is  rarely 
separated  from  antimonial  lead.  Whereas  hard  lead  was 
formerly  discounted,  as  being  suitable  only  for  the  roughest 
purposes,  it  now  commands  a  premium. 

The  output  of  hard,  or  antimonial  lead  in  the  United 
States  during  1905  was  11.037  short  tons,  of  which  total 
about  3.000  tons  must   be  assigned  to  foreign   so 
Estimating  the  average  contents  at  "23  per  cent.,  the  total 
output  contained  2,538  short  tons  of  antimony. 

Deposits  of  ore  in  which  antimony  constitutes  the  chief 
value  are  not  rare  in  the  United  States,  but.  as  a  rule. 
they  are  too  remote  from  transportation  and  have  never 
been  profitable.  [T.R.] 

Pig-iron    and  Zinc  production  of  Upper  Silesia,     Bd.  of 
Trade  J.,  Jan.  25,  1906. 

The  "  Xeue  Hamburgiscbe  Borsen-Halle  "  public 
following  statistics  of  the  production  of  pig-iron  in  Upper 
Silesia,  issued  by  the  Association  of  Iron  and  Stee! 
ducers    of   Germany    (Eastern    Group): — 


Foundry  |>ie    



Stee]  and 

Puddle  ir. .ii 

Total 


Metric 


2  11.669 

364.910 

36J, 

The  production  of  zinc  in  Upper  Silesia  anion.  I 

o  129,916  tons,  as  compared  with  126,493  tons  in 

[T.K.! 


<(•<-.     VS. 


Customs    I). 


Chromium   and    Tung  I 

Dec.  9, 

.Metallic  chromium  and  tungsten  are  dutiable  by 
similitude  to  ferro-manganese  at  +  dole,  jx-r  ton,  under 
paragraph  122  of  the  tariff.  The  same  decision  was  reached 
in  the  case  of  metallic  manganese, molybdenite, and  metallic 
molybdenum,  nent   of  duty  in    all    eases    as 

"metals  unwrought"  under  paragraph  183  being  over- 
ruled, on  the  ground  that  iron  was  present  in  small  quanti- 
ties, and  thai  the  metals  in  question  were  not  capable  of 
being  wrought. — R.  W.  M. 

Iron  Oxide.     U.S.  Cusl   ms  Decision,  Dec.  11.  1905. 

The  Treasury  Department  has  ordered  an  appeal  to  the 
United  States  Circuit  fr..in  the  decision  of  the  Board  of 
General  Appraisers,  holding  that  hemathV  or  red  oxide  of 
iron  is  dutiable  at  4n  cuts  per  ton  as  "iron  ore."  under 
paragraph  121  of  the  tariff.  The  Department  adl 
to  the  original  assessment  of  duty  at  30  per  cent,  ad 
valorim.  as  a  ■pigment  or  colour"  under  paragraph 
58  — R.  W.  M. 


English  Patents. 


Sted, 


Manufacture     of     — 
Eng.    Pat 


— .     V.     1> 


Brussels. 


At  the  end  of  each  operation  the  whole  contents  of  the 
furnace  are  run  out   -  parate  the  steel  from  the 

scoria,  after  which  a  portion  of  the  steel  is  re-introd 
while  still   liquid,  either  alone  or  after  having  been  n 
with  fresh  pig  iron.  The  arrangement  facilitates  the  making 
of  a  constant    quantity   of    in_  tll«' 

remainder  of  the  charge  being  re-introduced  so  as  to  form 
part   of   a    subsequent    easting. — J.  H.  C. 

Steel ;    Manufacture  of  .     R.  A.  Hadfield,  She: 

Pat    16,385,   Aug.   11,   1905.     Under  Int.  Conv., 
Aug.   13.   litO-t. 
See  U.S.  Pat.  786,561  of  1005  ;  this  J..  1905.  677.— T.  F.  B. 


Separating  solid  Parlir  ■  i  APPaJa'^ 

S.„«-_  n     o     •n.„.,„;.,^n      T-ncr     Pa;-     25.204 
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therefor.     A.    P.    S.    Macquisten.     Ene.    Pats.    25,204 


and  25.204--1..  Nov.   19,  1904.     I.,  pag 


126 


Ci~    XI.— ELECTRO-CHEMISTRY  &   ELECTRO-METALLURGY. 


[Feb.  IS,  1906. 


Ores  or  other  >  ■  of    different    specific    grar 

Machines  for  tfu  concentration  of •      <■•  F.  Wynne, 

Plasgwyn  Miners,  Denbigh.      Eng.  Pat.  1697,  Jan.  28, 
1905. 

.See  Fr.  Pat  354,740  oi  1905  ;  this  J.,  1905,  111+.— T.  F.  B. 

Precious   Metals  ;     Extraction    of  from    their   Ores. 

W.   H.   James,   Bedford.     Eng.   Pat.  27,977,  Dec.  21, 

1904. 
Bromine,   preferably  in  aqueous  solution,  together  with 
.an  oxidising  agent,  is  employed  under  pressure  to  dissolve 
the  gold:  I    ei  I  •  sa  of  bromine  i>  subsequently  recovered 
by  evaporation  under  reduced  pressure. — J.  H.  C. 

■Ores  ;    Treatment  of  Auriferous  refractory  or  base  . 

A.    Rollason,    Long   Eaton,    Derbv.     Eng.    Pat.    2286, 

Feb.  6,  1905. 
The  ores  are  fused  or  heated  with  nitrogenous  substances 
(horn  cuttings,  &c.)  in  a  muffle  furnace,  excluding  the  ab- 
as much  as  possible,  whereby  the  gold  is  reduced  to  metal, 
which  remains  unaffected  whilst  the  foreign  substances 
present  are  removed  bv  subsequent  manipulations. 

—J.  H.  C. 

Silvering  and  Polishing  Composition.  W.  Bolsterli, 
Winterthur,  Switzerland.  F.nsr.  Pat.  8359,  April  19, 
1905. 

■<ee  Fr.  Pat.  355,518  of  1905  ;  this  J.,  1905.  1239.— T.  F.  B. 

United  States  Patents. 

Furnace;    Boasting   .     F.    E.    Marc  v.    Chicago,    111. 

U.S.  Pat.  808,293,  Dfc.  26,  1905. 

The  furnace  has  a  series  of  superimposed  hearths,  and  a 
central  hollow  rabble  shaft  having  hollow  arms  operating 
in  the  several  hearths.  A  cooling  medium  is  circulated 
in  the  shaft  through  an  inlet  pipe  and  a  return  pipe,  and 
branches  or  distributing  pipes  are  confined  in  the  hollow 
arms  for  conveying  the  cooling  medium  from  the  return 
pipe  through  the  arms,  and  back  to  the  return  pipe  in  the 
shaft.  Means  are  provided  for  effecting  circulation  of  the 
cooling  medium  through  the  pipes  and  branches,  vertically 
in  series  and  "  radially  consecutively  through  a  multiple." 
.Structural  members  located  within  the  hearths,  and 
spaced  from  the  furnace  walls,  support  the  hollow  arms, 
and  are  cooled  by  branches  from  the  pipes  carrying  the 
cooling  medium. — E.  S. 

Ores  ;  Process  of  roasting .     H.  Haas,  San  Francisco, 

Cal.     U.S.  Pat.  808,361,  Dec.  26,  1905. 

Ores  are  roasted  preparatory  to  smelting,  by  sintering 
a  mixture  of  them  with  a  suitable  flux,  the  mixture  being 
subjected,  after  heating  to  "  the  point  of  ignition  of  the 
sulphur  or  other  metalloids,"  to  an  evenly  distributed 
light  blast  of  air,  continued  only  long  enough  to  expel  and 
oxidise  "  the  more  easUy  separable  metalloid  molecules," 
the  heat  meanwhile  being  kept  below  the  smelting  tempera- 
ture. When  this  process  is  completed,  the  supply  of  air 
is  increased,  and  is  then  diminished  "  as  the  amount  of 
sulphur  and  other  metalloids  remaining  to  be  oxidised 
-decreases."' — E.  S. 

Ores  and    Metalliferous  Sands  ;    Method  of  applying  heat 

for  the  treatment  of .     \V.  J.  Jackson,  San  Francisco, 

Cal.     U.S.  Pat.  808,754,  Jan.  2,  1906. 

The   claim   is  for   the   addition   to   ores   or  metalliferous 
sands,  of  a  suitable  exothermic  material,  e.g.,  quickbme, 
capable  of  developing  heat  when  the  aqueous  solution  of    ' 
the  extracting  agent   is  applied   thereto. — A.  S. 

Ores  [containing    Uranium   and    Vanadium] :    Process  of 

treating .       J.    H.    Haynes    and    W.    D.     Engle,    ' 

Assignors  to  the  Dolores  Refining  Co.,  Denver,   Colo. 
U.S.  Pat.  808,839,  Jan.  2,  1906. 

The  ore  is  crushed,  boiled  with  a  solution  of  alkali  car- 
bonate, the  solution  run  off,  and  the  uranium  and  vana- 
dium separated — the  first  by  precipitation  as  sodium 
uranate  by  sodium  hydroxide,  and  the  second  as  calcium 
vanadate  bv  slaked  lime. — A.  S. 


Metal;     Method    of    annealing    .      W.    R.    Eaches, 

Reading.  Pa..  Assignor  to  J.  T.  Williams,  Easton,  Pa. 
U.S.  Pat.  808,911,  Jan.  2,  1906. 

The  metal  is  introduced  into  a  molten  mixture  of  an 
alkali  carbonate  (1  part)  and  sodium  chloride  (3  parts), 
and  after  removal  from  the  bath,  is  slowly  cooled.  Accord- 
ing to  one  claim,  the  annealing  mixture  consists  of  an 
alkali  carbonate  and  two  different  alkali  chlorides. — A.  S. 

Steam  from  Hot  Slag  ;    Apparatus    for  generating  . 

G.    Mitchell,    Los    Angeles,    Cal.     U.S.    Pats.    809,123 

and  809,201.  Jan.  2,  1906. 
See  Eng.  Pat,  2795  of  1905  ;  this  J.,  1905,  1175.— T.  F.  B. 

French  Patents. 

[Gold]    Ores ;     Apparatus    for     grinding     or     crushing, 

washing  and  separating .       R.  Stanley.      Fr.  Pat. 

357.771,  Sept,  8,  1905.  Under  Int.  Conv.,  Nov.  10, 
1904. 

See  Eng.  Pat.  24,386  of  1904  ;  this  J.,  1905,  1113.— T.  F.  B. 

Furnaces  for  Burning  and  Calcining  Mineral  and  other 
Briquettes.  F.  J.  Bergendal.  Fr.  Pat.  357,642, 
Sept.  11,  1905.     Under  Int.  Conv.,  Feb.  28,  1905. 

See  Eng.  Pat.  63S8  of  1905  ;  this  J.,  1905,  958.— T.  F.  B. 

Ores    and    other    Substances ;     Furnaces    for    roasting, 

resulphurising   or   drying   .       A.    V.    Leggo.       Ft. 

Pat.  357,661,  Sept.  12,  1905. 
The  furnace  comprises  a  series  of  horizontal  fixed  hearths 
on  which  the  ore  is  spread.  Hollow  vertical  shafts  extend 
upwards  through  the  hearths  and  are  provided  with  hollow 
arms,  which,  when  the  shafts  are  rotated,  agitate  the  ore. 
Each  hearth  is  furnished  with  a  fire-grate  to  which  hot 
air  is  supplied,  and  a  further  supply  of  air  for  the  oxidation 
of  the  ore  is  provided  through  the  hollow  shafts  and  arms. 
The  hot  products  of  combustion  mingled  with  volatile 
products  from  the  ore  pass  into  a  dust  chamber  where 
condensable  substances  and  entrained  particles  of  ore  are 
deposited,  and  thence  through  flues  to  the  chimney.  If 
desired,  the  furnace  chamber  may  be  closed,  and  the  pro- 
ducts of  combustion  from  the  fire-grates  and  the  volatile 
products  from  the  ore  discharged  through  separate 
flues. — A.  S. 

Tantalum  ;     Process  for    hardening    soft    ■metallic . 

Siemens  und  Halske  Akt.-Ges.  Fr.  Pat.  357.714, 
Sept.  14,  1905.  Under  Int.  Conv.,  Oct.  13,  1904. 
Soft  metallic  tantalum  is  hardened  by  incorporating  with 
it  a  certain  small  quantity  of  another  element  such  as 
oxygen,  hydrogen,  carbon,  silicon,  boron,  aluminium, 
titanium  or  tin. — A.  S. 

Briquettes  of  any  Materials  ;   Process  for  the  Manufacture 

of  Hard  and  Compact .     L.  Weiss,  Fr.  Pat.  357,801, 

Sept.   16,   1905.     II.,  page  115. 

XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  80.) 

( A . )— ELECTRO-CH  EMISTR  Y. 

Carbonic     Acid ;     Electrolytic    reduction    of .      R. 

Ehrenfeld.     Ber.,  1905,  38,  4138—4143. 

When  ammoniacal  ammonium  carbonate  solution 
(800  grins,  of  ammonium  carbonate  dissolved  in  3200  c.c.  of 
water,  and  880  c.c.  of  ammonia  of  sp.  gr.  0-910  added)  is 
electrolysed,  the  anode  being  of  platinum  and  the  cathode 
(in  an  inner  porous  cell)  of  amalgamated  zinc,  formic  acid 
is  found  in  the  cathode-liquid.  In  the  electrolysis  for 
12  hours  of  300  c.c.  of  the  liquid,  with  a  voltage  of  6  to  9 
and  a  current-density  of  0013  to  0-0S4  ampere  per 
sq.  cm.,  amounts  of  formic  acid  varying  from  0T3S1  to 
0-2992  grm.  were  obtained.  Cathodes  of  iron,  nickel, 
copper,  lead,  or  platinum  gave  no  reduction,  nor  was  any 
sensible  amount  of  formic  acid  produced  when  the  electro- 
lvte  was  diluted  5-  or  10-fold.       Sodium  carbonate,  alone 
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or  mixed  with  hydroxide,  when  Bubetituted  foi  ammonium 

was  not i      immonium 

bouate  alone.     Co'hn  and  John,  who 

daring  the  electrolysis  ol  o  solution  of  po 

in  a  nil,  through   the  cathode-compartment   "i   which  a 

stream  ol  oarbon  dioxide  was  passed,  c Inded  ths 

Hct'i    ion    was    reduced;     these    experiments 

indicate  thai   the   NH4CC4   i equallj    Busoeptible  -i 

reduotion.    .1.  T.  I '. 

and   Mercury  Cathodt  ,     Usi   •</ in 

ro-Analysis.     I..    G.    Kollock    and    E.    F.    Smith. 
Will.,    page    138. 

Antimony  ;      Rapid    d  / 

J.  Langneas  and   K.   I-'.  Smith.     XXIII..   page   139. 

i'arbon  .-    Powdered  .     U.S.  Custom-.  Decision,   Nov. 

:?.  190G. 

Powdebki)  carbon  intended  for  use  in  making  electric  dry 
batteries  is  dutiable  at  3">  per  cent.,  </•/  valorem,  under 

paragraph   H7   of   the    tan!)',   as   an    "article   composed   of 
oarbon.      The  claims  oi  the  importer  that  it  was  dun 
at  20  per  cent.,  ad  valorem,  under  section  6,  as  a  "  manu- 
factured article  unenumerated,"  or  at  25  per  cent.,  n4 
valorem,  as  "  black,"  under  paragraph  -17,  or  as  "co 
under  paragraph  41").   were  all  overruled.      It.  \\.  M. 

Enoj  isii  Patents. 
Incandescence    Bodies  for   Electric   Light;    Manufact 

of  [Tantalum] .     Incandescence  bodies  of  Tux 

Molybdenum    or    similar    Metals  ;      Manufacture    of 

[Electrical]     Glow     Lamps     with .      Siemens     and 

Halske,   A.-G.     Eng.    Pats,     83,097   and  23,098,   Nov. 
10,  1905.     II.,  page  115. 

Incandescent     Lamps  ;     Manufacture     of    light     emitting 

Bodies  for  Electric .     H.  Kuzel.     Eng.  Pat.  28,514, 

Dec.  22,  1904.     II.,  page  115. 

Electric  Storage  Butter;/  Negative  Pole  Plates.  A.  J. 
Boult,  London.  From  E.  W.  Smith,  Philadelphia, 
U.S.A.     Eng.  Pat.  839,  Jan.  16,  1905. 

The  active  mass  of  the  negative  electrode  consists  of  a 
mixture  of  inert  material  (1  to  5  per  cent,  by  weight)  and 
very  porous  lead  oxide  or  other  lead  compound  (99  1 
per  cent.)  of  considerably  lower  specific  gravity  than 
commercial  lead  oxide.  This  active  material  completely 
tills  the  cavities  in  the  hox-like  grid  which  forms  tin- 
support.  The  object  of  using  such  material  is  that  its 
porous  and  open  character  enables  it  to  expand  within 
itself  without  increasing  its  total  bulk,  or  causing  a  state, 
of  substantial  compression. 

Roasted  lead  carbonate,  hydrated  lead  oxide,  or  their 
mixtures  with  lead  oxide  are  quoted  as  suitable  com- 
pounds and  finely  divided  lampblack  is  a  satisfactory 
inert    material. — R.  S.  H. 

Electrolysing  Apparatus  [Bleaching  liquors].  E.  L. 
Thorp.  Nottingham.     Eng.  Pat.  25,839,  Nov.'  28,  1904. 

This  invention  relates  to  apparatus  for  electrolj 
brine  solutions  for  the  production  of  bleaching  liquors. 
The  intermediate  electrodes  divide  the  electrolytic  cell 
into  compartments,  which  in  effect  are  separate  cells. 
The  electrolyte  enters  at  one  end  at  the  top,  and  circulate, 
downwards  and  upwards  to  the  other  end  ;  or  it  may  enter 
at  one  side  of  each  and  all  the  compartments,  anil  he  dis- 
charged from  the  opposite  side.  The  electrodes  arc- 
formed  of  a  practically  Hat  sheet  of  platinum  or  platino- 
iridium,  ha\  ing  active  sections  on  one  side  for  the  liberation 
of  one  gas,  and  alternating  with  active  sections  on  the 
other  side  for  the  liberation  of  a  second  gas.  These 
sections  are  obtained  by  cementing  insulating  strips 
alternately  on  opposite  sides  of  the  electrodes,  the  strips 
overlapping  slightly  and  forming  narrow  neutral  or  non- 
active  portions.  .Modifications  are  described  in  which 
the  neutral  portions  are  slightly  bent,  so  that  the  in- 
sulating strips  lie  flush  with  the  active  surfaces,  or  each 
plate  may  lie  divided  into  alternate  active  squares.  In 
a  further  modification,  horizontal  narrow  strips  of  the 
metal  project  on  each  side,  and  are  separated  by  narrow 
vertical  insulating  strips. — B.  X. 


Nitrogj  "  .      1/  '■    I 

II.    II     La   ■      London, 
I     H  '  •    3346,  FV  1.    17,  1908 

II    1  1     1  oi  1905  ;   Ho-  -I  .  1906  1    B 

relytic    Prot  Method  ation 

in .     II.  Koller,  \  ii  nna,  and  P.  -  iram* 

berg.     U.S.   Pat.  809,1 16,  Jan,  2.    1 

Eng.  l-it   23,1  ii  of  r.,  1904,  24  -T.P.B. 

Frew  h  r 

Electrodes  of  Set  in  — — .     H.  M. 

Levylier.     1  .     Pat  350,332,  Nov.  22,  1904. 
I'uis  invention  relates  to  1  he   pei  1  ol 

nickel  for  use  as  electrodes      The  plat*  of  nickel,  previously 

rendered  porou  .     used  a    deinaconcei  I  rtion 

of    the    double    nitrate    of    nickel    and    ammonium   or 

Other     alkali     base.       A     similar     plat  as     the 

cathode  and  the  temperature  of  the  bath  1-  main- 
ted  near  to  its  b  ling  hi  .  ,  Tii'  1  u  renl  density 
is  between  0-5  and  1  ampere  per  b<j.  dcm.  of  anode 
surface,  and  the  difference  ol  potential  between  the  ter- 
minals about  2  volts.  As  an  electrode,  snob  a  peroxidised 
plate  possesses  the  following  advantages;  il  exerts  a 
relatively  feeble  resistance;  the  distribution  of  current 
1-  very  regular  ;  its  durability  is  considerable  ;  it>  s|M-<-iKe 
capacity,  referred  to  unit  of  mass,  is  very  great.  —  Ii.  N. 

Vanadium   and   its    I  Employment   o/  , 

in  Accumulators.  M.  M.  J.  Bouffort.  Ft.  Pat  357,601, 
Aug.  2.  1905 
l.E.Mi  in  accumulators  is  replaced  entirely  or  partly  by 
vanadium,  in  the  form  of  an  alloy,  mixture,  or  oxide. 
The  sulphuric  acid  in  accumulators  may  also  be  replaced 
by  the  oxy-acids  of  vanadium  or  their  salts.  — 15.  N. 

Filaments  for  Electric  Incandescence  Lamps;  Manu- 
facture   of .     Deutsche     Gasgluhlicht     Akt.-Ges. 

(Auer    ties.).     pr.   Pat.   357,842,   Sept.   18,   1905.     II., 

page  1  lb. 

Tungsten  Filaments;    EUctric  I  Lamps  with 

.     Deutsche   Gasgluhlicht    Akt.-Ges.    (Aner   Qes.). 

Fr.  Pat.  557,868,  Si  pt.  19,  1905.     II..  page  116. 

Water  and  Juices  from    Mineral,   Animal  and    Vegetable 

Substances;   Continuous  process  for  extracting  by 

Electro-osmosis.  Farbwerke  votui.  Meister.  Lucius  und 
Bruning.     Fr.  Pat.  350.32S,   Nov.  21,   1904. 

See  Eng.  Pat.  24,670  of  1904  ;  this  J.,  1905,  1072.—  T.  F.  B. 

Water;  Electrical  method  of  purifying .  The  Elec- 
tric Water  Purifving  and  Filter  Co.  Fr.  Pat.  357,679, 
Sept.    12,   1905.  " 

See  U.S.  Pat.  761,044  of  1904 ;  this  J.,  1904,  676.— W.  P.  S. 


(B. )— ELECTRO-M  ETALLURGY. 


Tin  , 


Electrolytic  deposition  of   spongy .      D.  Tom- 

masi.  Comptes  rend.,  1906,  142,  86. 
In  a  bath  composed  of  water.  50  parts  ;  stannous  chloride, 
10  parts  ;  hydrochloric  acid.  1  part  were  arranged  two  tin 
anodes  and  a  copper  cathode,  consisting  of  a  disc,  30  cm. 
diameter,  rotating  on  an  axis  above  the  surface  of  the 
liquid,  and  furnished  with  rakes  for  stripping  from  it  and 
collecting  the  spongy  tin  deposited,  and  at  the  same  time 
depolarising  the  surface  of  the  disc.  The  liquor  andVash- 
ings  from  the  tin  are  evaporated  to  the  density  of  the 
original  electrolyte,  and  returned  to  the  bath.  With  a 
current  of  40  amperes  at  3  volts..  76  urins.  of  tin  were 
obtained  in  an  hour,  or  at  the  rate  of  "  380  "  grms.  per  horse- 
power-hour. (The  calculated  quantities  are  "  88  "  and 
"  440  "   respectively.) — J.  T.  D. 

Engush  Patent. 
Metals  or  Alloys  free  from  Carbon  ;    EUdro- Metallurgical 

manufacture    of    .      G.     Gin,    Paris.     Eng.    Pat. 

8221,  April  IS,  1905. 
The  process  is  divided  into  two  operations.     In  the  first 
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the  reduction  of  the  metallic  oxides  is  effected  in  the 
presence  of  a  suitable  proportion  °f  -iliea  and  carbon, 
with  the  production  of  metallic  silicides.  The  second  stage 
of  the  process  consists  in  using  these  silicides  to  reduce  a 
further  quantity  of  metallic  oxide,  the  silicon  being 
eliminated  and  a  metal  free  from  carbon  obtained.  The 
latter  part  of  the  process  can  either  be  carried  out  on  the 
channel  furnace  of  the  author  (sec  Fr.  Pat.  342.101  of 
1904;  this  J..  1904,  904),  the  oxide  being  introduced 
on  to  the  surface  of  the  molten  silicide  ;  or  an  arc  furnace 
may  be  employed  with  electrodes  of  cast  silicide. — R.  S.  H. 

Vmtep  States  Patent. 
Elect  rode  position  of   Metals;    Apparatus  for  the  agitation 
of  solutions  used  in  .      W.  C.  Wood  and  B.  Oaks- 
ford,  London.  Assignors  to  W.  Carmine  and  Co..  Birming- 
ham.     U.S.  Pat.  808,798,  Jan.  2,   1906. 

See  Eng.  Pat.  2001  of  1905  ;  this  J.,  1905,  1116.— T.  F.  B. 

XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAP. 

(Continued  from  page  81.) 

Oils   and   Fats;    Characteristics  of    certain    foreign 

A.  Schroeder.     Arch.  Pharm.,   1905,  243.  028— 640. 

Ih  determining  the  amount  of  glycerol  in  the  different 
fats  examined,  the  author  used  the  acetin  method  and  the 
recent  direct  method  of  Shukoff  and  Schestakoff  (this  J., 
1905.  294),  the  latter  yielding  the  higher  results.  The 
indicator,  Alkali  Blue  0B,  recommended  by  de  Negri  and 
Fabris.  was  used  in  place  of  phenolphthalein  in  the 
determination  of  the  saponification  values  of  the  darker 
coloured  oils.  The  Reichert  •  Wollny  method  was  employed 
in  determining  the  amount  of  volatile  fatty  acids,  and 
Hehner' s  original  method  for  the  insoluble  fatty  acids, 
whilst  the  acetyl  value  was  determined  by  Lewkowitsch's 
method.  In  the  examination  of  the  liberated  fatty  acids, 
Farnsteiner's  method  (this  J.,  189S,  804)  was  used  for 
separating  the  saturated  from  the  unsaturated  acids,  and 
Heintz's  method  of  fractional  precipitation  for  the  further 
separation  of  the  saturated  acids. 

Oil  from  the  Seeds  of  Lepidadenia  Wighliana  Nees — 
Tanghallak  fat. — This  tree,  which  is  usually  described  as 
Litseea  sebifera,  Bl..  Cylicodaphne  srbifera,  BL,  or  Tetran- 
thera  calophylla,  iliq.  in  older  works,  is  indigenous 
to  Java ;  but  is  now  found  also  in  the  neighbouring  islands. 
The  seeds  extracted  by  the  author  with  petroleum  spirit 
yielded  51  per  cent,  of  a  hard,  nearly  white  fat,  solidifying 
at  about  27  C,  and  possessing  no  characteristic  taste  or 
smell.  It  gave  the  following  values  : — M.  pt.,  40-2  C.  ; 
spec.  grav.  at  41;  C.  0-8734  ;  "saponification  value,  268-2  ; 
iodine  value,  2-28  ;  Reichert-Meissl  value,  1-47;  Hehner 
value,  70-05;  acid  value.  3-35;  glycerol,  13-03  per  cent.; 
and  unsaponifiable  matter,  1-44  per  cent.  It  was  judged 
to  have  the  following  composition  : — Laurin,  95-96  per  cent, 
cent.  ;  olein,  2-6  per  cent.  ;  free  fatty  acids.  1-67  per  cent.  ; 
and  unsaponifiable  matter  (which  gave  the  phytostero 
reaction),   1-44  per  cent. 

Oil  from  the  Seeds  of  Strychnos  Nux  Vomica. — The 
author's  results  are  very  similar  to  those  obtained  by 
Harvey  and  Wilkie  (this  J..  1905.  718): — Saponification 
value,  160;  iodine  value,  64  2;  Reichert-Meissl  value, 
1-76:  Hehner  value,  'J4-86  ;  acid  value,  27-4;  acetvl 
value,  42-23  ;  glycerol,  8-67  per  cent.  ;  and  unsaponifiable 
matter,  16-93  per  cent.  The  amount  of  oil  extracted  by 
means  of  ether  from  the  seeds  was  4-2  per  cent.  It  was 
deep  green  in  colour,  fluorescent,  and  had  an  extremely 


bitter  taste.  Solid  glycerides  separated  out  at  the 
ordinary  temperature,  but  the  fat  did  not  liquefy  com- 
pletely until  28"  C.  was  reached.  The  specific  gravity  at 
20  C.  was  0-8826.  The  average  of  all  the  results  obtained 
were  the  following  for  strychnos  oil,  viz.,  16-93  per 
cent,  of  unsaponifiable  matter,  8-6  per  cent,  of  solid 
glycerides,  74-47  per  cent,  of  olein  (with  which  were 
calculated  the  volatile  acids),  and  13-79  per  cent,  of  free 
fatty  acids  (calculated  as  oleic  acid).  Arachidic  and  pal- 
mitic acids  were  identified  in  the  solid  fatty  acids.  The 
unsaponifiable  matter  contained  phytosterol,  a  substance 
resembling  colophony,  and  3- IS  per  cent,  of  strychnine  and 
brucine.  The  oil,  after  removal  of  the  alkaloids,  had  a 
saponification  value  of  100-2  and  an  iodine  value  of  69-4. 

Oil  from  the  Seeds  of  Hevea  Brasi/iensis — Oil  from  Seed 
of  Para  Rubber  Tree. — The  seeds  examined  by  the  author 
yielded  27-5  per  cent,  of  a  clear  light  yellow  oil  on  extraction 
with  petroleum  spirit.  The  btdk  of  the  seeds,  however,  on 
extraction  with  ether  gave  24-3  per  cent,  of  a  deep  green 
semi-solid  oil.  which  became  completely  fluid  at  about 
26  ('.,  but  at  21;  C.  yielded  a  deposit  of  solid  glycerides. 
It  gave  the  following  values  : — Specific  gravity  at  20:  C. 
0-9293 ;  saponification  value,  198-23 ;  iodine  value  of 
oil  extracted  with  petroleum  spirit,  127-9  ;  iodine  value  of 
oil  extracted  with  ether.  117-49;  Hehner  value,  95-06; 
acid  value.  57-4;  acetyl  value,  27-9;  glycerol,  9-49  per 
cent.  ;  and  unsaponifiable  matter,  0-705  per  cent.  Vola- 
tile fatty  acids  were  absent.  The  insoluble  fatty  acids 
solidified  to  a  butter-like  mass  at  15;  C,  and  had  a  mean 
molecular  equivalent  of  293-3  and  an  iodine  value  of  127-29. 
They  were  found  to  contain  stearic  and  palmitic  acids. 

Oil  from  the  Boot  of  Polygala  Senega,  L. — 10  kilos. 
of  the  root  extracted  by  Gehe  and  Co.  yielded  4-55  per 
cent,  of  a  thick  deep  brown  oil  with  a  bland  taste  and 
slightly  rancid  odour.  It  was  readily  soluble  in  ether, 
chloroform,  benzene,  acetone,  and  carbon  bisulphide, 
with  more  difficulty  in  alcohol  and  xylene,  and  left  a 
portion  completely  insoluble  in  petroleum  spirit.  It  had 
the  following  values  : — Sp.  gr.  at  18°  C,  0-9616  ;  saponi- 
fication value,  193-51  ;  iodine  value,  82-05  ;  iodine  value 
after  separation  of  unsaponifiable  matter,  78-61 ;  Reichert- 
Meissl  value.  6-43 ;  Hehner  value,  85-8 ;  acid  value, 
37-9  ;  acetyl  value.  44-46  ;  glycerol,  8-3  per  cent.  ;  and 
unsaponifiable   matter.    12-7S  per  cent. 

The  unsaponifiable  matter  was  found  to  consist,  in  the 
main,  of  resinous  substances  remaining  undissolved  on 
treating  the  oil  with  petroleum  spirit.  The  separated 
oil  was  clear  and  of  a  brownish-yellow  colour.  Salicylic 
acid  separated  from  the  distilled  volatile  fatty  acids  on 
standing.  The  insoluble  fatty  acids  were  separated  by 
Farnsteiner's  method  into  saturated  and  unsaturated 
acids.  The  latter  had  an  iodine  value  of  S2-4,  and  there- 
fore were  judged  to  contain  no  more  highly  unsaturated 
acid  than  oleic  acid,  the  presence  of  which  was  confirmed 
by  the  elaidin  test.  The  saturated  fatty  acids  melted  at 
52°  C,  and.  after  repeated  crystallisation  at  61°  C.  The 
presence  of  palmitic  acid  was  proved,  and  the  oil  was 
calculated  to  have  the  following  composition  ; — Unsaponi- 
fiable constituents,  12-78;  palmitin,  7-93;  and  olein, 
79-29  per  cent.,  the  latter  including  the  volatile  fatty  acids 
and  the  free  fatty  acids,  calculated  as  oleic  acid. — C.  A.  M, 

Fats;      Characte-istics    of     certain     Animal     .      C. 

Schneider     and     S.     Blumenfeld.     Chem.-Zeit.,     1906, 

30,   53—54. 
The   methods  of  determining  the  different  constants  of 
these  fats  were  those  ordinarily  employed,  Lewkowitsch's 
method  being  used  for  the  determination  of  the  acetyl 
value.     The  following  results  were  obtained  :  — 


Fats. 


Fate. 

Sp.  gr. 
at  15'  C. 

Refractometer 
reading. 

Acid         1  Saponification      Iodine  value 
value.                 value.                 (Hlibl.) 

Hehner 
value. 

Reichert-Meissl 
value. 

Vikare  seal,  Phoca  latida 
Porpoise.  PhoctPna  ccmmunU 

Lynx,  L'jnx  europceus  .... 

Glutton.  Gulo  borealin,  body 

fat 

0-9321           87   at   20°    C. 
D-S  .   8                   — 
0-9334           62-7  at  25°  C. 
0-9163           62-9  at  25     1  . 
0-9222           61-5  at  20°  C. 
0-9248            70  at  20=  C. 

0-9153           54-2  at  30°  C. 
0-9230           45-2  at  45°  C. 
0-9156        |   60-8  at  20°  C. 

0-48 

1-08 

1-2 

1-66 

9-33 

0-81 

5-84 

30-6 

188-5 
189-0 
224-8 
192-6 
191-2 
190-22 

19')-:i 
193-3 
191-0 

191-"5 
193-3 
111-2 
87-13 
75-25 
110-6 

54-36 
50-82 
80-7 

95-6 

95-8 

95-2 
95-7 
95-77 

95-4 
95-8 
94-5 

1-55 
0-96 
42-1 
0-35 
0-13 
0-43 

0-12 

0-33 
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h'.itty  Acids. 

It   15rC. 

];•  ii  in.  ii    !            Melting 
reading.             point, 

Bolldlfl  cation 

point. 

value. 

Acetyl 

Vjlll. 

Viknr,    leal,  /'Aura  /atdia  . . . 
Porpobm,  /'/r.wirmi  communis 

Glutton,  Quia  borralit,  body  at 
Ditto,  Iddnej   fal    

0-9172 

0-941 2 
0-9118 

0-U347 

7  4-1     ,< 

64-3  at 

n-7  at  35'  C. 
10-8    il 
• 

1    15    1 
31-7  at   IB    I 

0 

hip 

33-5—34-5 

t"      II 
40—41 

•(' 
18     14 

II 

IS- II 

80-6 

85-0 
87-5 

38-1 

198-0 
198-0 

201-0 
208-7 

208-0 

201-8 

111-8 

52-8 
70-5 

4-55 

1.86 

7-67 

5-7 

With  regard  to  these  results,  the  author  points  out  that 
the  iodine  value  of  the  fat  of  the  lyni  is  the  highi  t  yet 
reran  In  I  for  the  fata  of  teneatial   beasts  of  prey. 

— C.A.  M. 

Surii,  Fat.     .r.  Lewkowitach.      Analyst,  1906,81,2—3. 

A  sample  of  fat  from  Perak,  marked  "  Minyak  -sunn. 
probably  derived  from  Beeds  "i  a  Bpecies  of  Palaquium, 

the   following   results   after   filtration:     Free   I 
acids,  13-2  per  cent;  8p.gr.  00    60  |  0-9021 ;  solidifi 
commences,  18-9    t '..  and  is  complete  at  43*9°  C. ;  m.pt., 
"iti-l     c.  ;     aaponification    value,    179-5;     onsaponifiable 
matter.    4-.">4    ]x-r   cent.  :     iodine    value.    42*31    per   rent.  ; 
Eteichert-Wollny  value,  0-55  per  cent,     The  fatty    i 
which  consisted   mainly  of  stearic  and  oleie  aoids,   hail  a 
solidifying  point  of  59-1    C.  mean  mol.  wt.,  284*9,  and 
contained  58-2  pei   rent,  of  stearic  acid  (m.pt.  67-8 
The  fat  would  seem  to  bo  useful  as  a  raw  material  in  the 
candle  industry  on  account  of  its  high  percentage  ol  stearic 
acid,  although  the  rather  high  amount  of  unsaponifiable 
matter  might  militate  against   this;    this  latter,  however, 
is    possibly   due   to    faulty    preparation.     The    fat    differs 
considerably     from     that    of    Palaquium    oblongifolium, 
described  by  l>e  Jongh  and  Tromp.    The  retention  of  its 

native  name  "  Suriu  fit  "  is  suggested,  at  any  rale  until 
its    true    source    is    known. — T.  b.  B. 

French  Paten  i. 

Soap  Solution  :    Apparatus  for  cooling .      Krefelder 

Seifenfabrik,  Stockhausen  and  Traiser.  Fr.  Pat.  357,637, 

Sept.    II.    l<"i:.. 

The  apparatus  consists  of  a  cylindrical  vessel  "  ith  a  conical 
bottom  and  surrounded  by  a  jacket,  in  which  the  reti 
ating  liquid  circulates.  A  small  tulip,  also  filled  with 
refrigerating  liquid,  passes  down  the  centre  of  the  vi 
and  around  this  tube  is  lifted  a  helical  mixing  device. 
An  opening  at  the  bottom  of  the  vessel  is  provided  for 
the    removal    of    the    soap. — W.  P.  S. 


XIII.— PIGMENTS,   PAINTS  ;    RESINS, 
VARNISHES;    INDIA-RUBBER,  Etc 

[Continued  from  page  83.) 
(.1.)— PIGMENTS,   PAINTS. 

Colour  Lakes.     Contribution  to  the  theory  of   Dyeing. 
W.  Biltz  and  K.  Utescher.     V.,  page  118. 

'English  Patent. 

Colouring  Matters  [Caramel  Borate]';    Products 

pound*  applicable  as .     T.  D.  Lichtenatein.     Eng. 

Pat.  28,547,  Deo.  28,  1904.     XVI,  see  next  p 

French  Patents. 

Lakes  [jmm   Azo  Dyestuffs]  ;    Production  of  .     Far- 

benfabr.   vonn.   F.   Bayer  und   Co.     Fr.   Pat.   Ii 
Sept.  19,  1905.     Under  Int.  Conv.,  May  29.   1905. 

Lakes  are  prepared  in  the  usual  manner  from  the  azo 
dyestuffs  produced  by  combining  diazotised  m-nitro-p- 
toluidine  with  /3-naphthol.  They  are  distinguished  from 
those  prepared  from  p-Nitraniline  Red  in  that  they  are 


insoluble  in  oil.     Thi  in  colour,  and  arc  stated 

to  be  verj   fast  to  light.— T.  F.  B. 

Pigment  l»r  Printing  Ini.  "i   of   making  name. 

P.  Fireman.     Fr.  Pat.  357,912,  Sept.  21,  1905.     Under 

Int.  Com..  Jan,  19,  190.5. 
See  U.S.  Pat.  802,928 of  1905  ;  this  J.,  1905, 1180.— T.F.B. 

(C)     I  v  I  > I  GRUBBER,  I 

Uubbc/ ;     New    Method   of    Analysis   of   Raw   .     R 

Ditmar.     Will.,  page  139. 

English  Patent. 

Hides  i    Treatment  of ,  and  Manufacture  of  Tyres  or 

Tyre  i  K.   Witney.     Eng.  Pat.  8514, 

April  20,   1905.     XIV.,  see  next  page. 

Fkemk  Patent. 

Huh!,,     [Waste  |  .     Proa  is  for  the  Regeneration  of  . 

A.  Ducasble.     Fr.  Pat.  357,765,  Aug.  2-2,  1905. 

Rubber  waste  (vulcanised)  is  ground  to  an  impalpable 
powder,  and  mixed  with  a  solution  of  raw  Para  rubber. 
From  the  paste  or  mastic  thus  obtained,  the  solvent  is 
allowed  to  evaporate  off  without  the  application  of  heat 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  83.) 

Gelatin    spontaneously    rendered   insoluble    in  darkness; 

Composition  of  Bichromated .     A.  I..  Lumiere  and 

A.  Seyewetz.  Bull.  Soe.  Chim.,  1906,  35,  14— 10. 
Gelatin  was  immersed  in  a  3  per  cent,  solution  of 
potassium  bichromate,  and  then  placed  in  a  dark  chamber 
(a)  at  the  ordinary  temperature  and  (6)  at  1-20°  C,  until 
it  could  be  submitted  to  treatment  with  water  at  80°  C. 
without  melting.  In  the  first  case  the  gelatin  became 
insoluble  after  4.1  months,  when  it  was  colourless,  and 
contained  Mo  per  cent,  ol  xid- .  none  of  which 

could  be  extracted  by  ammonia  :  on  the  other  hand, 
the  gelatin  kept  at  120°  C.  became  insolublo  after  -in 
da  vs.  and  had  the  same  appearance  as  if  it  had  been  kept 
in  the  light;  it  contained  20-59  per  cent,  of  chromic 
oxide  and  2  72  per  cent,  of  the  chromic  acid  radical; 
this  gelatin  became  disintegrated  by  boiling  water  though 
not  dissolved,  being  reduced  to  particles  so  fine  as  to  pass 
through  a  filter.  The  gelatin  treated  at  the  ordinary- 
temperature  did  not  completely  resist  the  action  of 
boiling  water.     (See  this  J.,  1906,  112.5.)— T.  F.  B. 

"  Foamine."  U.S.  Customs  Decision. 
Foamine,  an  extract  obtained  from  the  horse  chestnut  by 
boiling  with  caustic  soda  solution,  was  classified  for  duty 
at  25  per  cent,  ad  valorem  as  a  "  chemical  compound." 
The  importers  claimed  it  to  be  a  "  drug  advanced  in  value 
or  condition.''  and  hence  dutiable  at  {  cent  per  lb.  and 
10  per  cent,  ad  valorem.  The  Board  of  General  Appraisers 
disposed  of  this  claim  by  ruling  that  the  horse  chestnut 
is  not  a  drug,  and  expressed  the  view  that  the  foamine  is 
dutiable  as  a  "  manufactured  article  unanumerated," 
under  section  6  of  the  tariff. — K.  W.  M. 
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"Sichel"  Glue.     U.S.  Customs  Decision,  Nov.  13,  1905. 

As  article  invoiced  as  Sichel   glue,  consisting  of  water, 

starch,   dextrin,    and    VI  -  im.    is   not    dutiable   as 

*'  glue  "  under  the  rates  provided  under  paragraph  23  of  the 
tariff.  The  article  is  used  by  painters  for  sizing  walls  and 
as  a  binding  agent  in  calciniiiL'.  and  is  dutiable  at  'JO  per 
cent,  ad  valorem,  under  section  6  as  a  "  manufactured 
article    uneuumeraUd.  ' — K.  \V.  M. 


English  Patents. 

Hides  :    Treatment  of .  and  the  manufacture  <>i  Tyri  s 

or  Tyre  Covers  therefrom.  R  Withey,  London. 
Eng.  Fat.  8514,  April  20,  1905. 
Thk  raw  bide  is  snaked  in  water  for  three  to  seven  days, 
then  "  blubbered,"  and  afterwards  placed  in  B  pit  with 
lime-water  for  a  similar  period.  The  hair  is  now  removed 
and  the  hide  steeped  in  a  mixture  of  alum  and  egg  albumin 
for  four  to  ten  days.  1  he  hide  is  then  placed  in  a  series 
of  baths  containing  solutions  of  sulphuric  acid.  "  red 
arsenic  "  (realgar),  and  sumac,  of  increasing  concentra- 
tion ;  about  four  of  these  baths  may  be  used,  the  hide 
being  left  in  each  for  twelve  hours.  It  is  now  placed  for  two 
days  in  a  bath  containing  rubber  solution,  benzene  and 
naphtha,  and  finally  strained  on  frames  and  dried.  sThe 
hide  may  be  soaked  in  benzene  and  naphtha,  and  the 
rubber  solution  afterwards  worked  into  it.  Hide  thus 
prepared  may  be  used  in  the  form  of  a  strip,  or  strips, 
between  the  outer  rubber  cover  and  the  canvas  lining 
of  tyres,  or  it  may  be  attached  to  the  exterior  of  the  cover, 
or  to  the  rim  of  the  wheel. — W.  P.  S. 

Leather  ;  Process  o/  preparing  [  Wati  /proofing.  cC-c] . 

P.  Magnus,  Northcote,  and  T.  J.  Davis,  Xorth  Fitzroy, 
Australia.     Eng.   Pat.    19.443.  Sept.  26,   1905. 

The  leather  is  dried,  buffed  up  on  the  flesh  side,  and 
treated  with  a  mixture  consisting  of  a  4  per  cent,  solution 
of  sulphur  chloride  in  carbon  bisulphide,  10  parts ; 
benzol,  10  parts;  ether.  4  parts;  benzine.  3  parts; 
"  naphtha,"  8  parts  ;  turpentine.  2-5  parts  ;  and  kerosene 
2-5  parts.  The  leather  is  redried  at  a  temperature  of 
100*  F.,  and  then  steeped  for  48  hours  in  a  mixture  of  Para 
rubber,  6  parts  ;  "  naphtha,"  68  parts  ;  benzine.  "24  parts  ; 
and  benzol.  2  parts.  This  mixture  is  worked  into  the 
leather,  wliich  is  then  dried  and  again  steeped  in  the 
solution.  The  leather  is  now  placed  in  a  revolving  drum 
containing  rubber  solution,  in  which  the  amount  of 
"  naphtha  "  is  increased.  It  is  left  in  this  mixture  for  a 
further  24  hours,  then  semi-dried,  rolled,  and  finally 
completely  dried.  (See  also  Eng.  Pat.  7492  of  1903 ; 
this  J.,  1903,  1201.)— W.  P.  S. 


XV.— MANURES,  Etc. 
[Continued  from  page  84.) 

Calcium;      Phosphates    of .      F.     K.     Cameron,     A. 

Seidell  and  J.  M.  Bell.     VII..  page  120. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

(Continued  /rum   peg:    84.) 

Starches  other  than   Potato  Starch;     Reversion  and  com- 
position of .      E.  Koux.      XVII.,  see  below. 

Starch;    Polarimetric  Determination  of  .     E.  Ewers. 

XXIII.,  page  139. 

starch  a/id  AmyloceBulosi  :    Determination  of  Coagulated 
.    J.  Wolff.  ,  XXIII.,  page  139. 

English  Patents. 

Sugar    Solutions  ;     Purification    of .     A.    Kollrepp, 

Charlottenburg,  and  A.  Wohl.  Danzig,  Germany.  Eng. 
Pat.  27,280.  Dec.  14,  1904.  Under  Int.  Conv.,"Dec.  17, 
1903. 

See  Ger.  Pat,  150,987  of  1903  ;   this  J.,  1905,  029.— T.  F.  B. 

[Sugar]  Syrups  and  tin    like  :    Apparatus  for  removing  or 

expelling    Water  from .       E.   Shaw,  Bexlev.   Kent. 

Eng.  Pat.  29,329,  Dec.  31.  1904. 

The  syrup  is  passed  down  a  coil  or  zig-zag  pipe  sur 
rounded  by  a  steam-heated  chamber,  and  is  discharged 
into  a  vessel  also  surrounded  by  a  steam  jacket.  The 
latter  vessel  may  be  placed  in  connection  with  an  air- 
pump  or  condenser,  and  the  syrup  is  then  discharged  from 
an  opening  at  the  bottom  into  a  suitable  receiver. 

— YV.  P.  S. 

Colouring  Matters  [Caramel   Borate]  :    Products  or  Com- 
pound- xpplicabli  at .     T.  D.  Lichtenstein,  London. 

Eng.  Pat.  28.547,  Dec.  28,  1904. 
From  10  to  IS  per  cent,  of  sodium  meta-borate  is  added 
to  an  aqueous  solution  of  caramel  (sp.  gr.  1-4)  heated  to  a 
temperature  of  90  C.  The  product  obtained  is,  in  its  dry 
condition,  a  hard  black  substance  which  may  be  ground 
to  a  powder.  When  dissolved  in  water  it  possesses 
adhesive  properties  ami  may  be  used  as  a  "  backing  "  for 
photographic  negatives,  &c. — W.  P.  S. 


Fkench  Patents. 

Tannin  ;      Method    and    Apparatus    for     the    Continuous 

extraction    of .     G.   F.   Biigel.     Fr.    Pat.   357,547. 

Sept.  7.  1905. 

The  apparatus  consists  of  a  series  of  upright  cylinders. 
the  top  of  each  one  being  connected  by  a  pipe  with  the 
bottom  of  the  next.  In  each  of  the  connecting  pipes  is 
a  steam  injector.  Through  each  cylinder  passes  a  central 
tube,  in  which  an  endless  screw  works.  The  tanning 
material  to  be  extracted  is  fed  in  at  the  top  of  the  first 
cylinder,  and  is  carried  up  the  central  tube  by  the  endless 
screw,  and  discharged  into  the  to])  of  the  second  cylinder, 
and  so  on,  whilst  water  is  caused  to  How  through  the  series 
of  cylinders  in  the  opposite  direction.  At  each  end  of 
the  -cries  of  cylinders  is  a  centrifugal  machine,  one  for 
drying  the  spent  tanning  material,  and  the  other  for 
separating  solid  particles  from  the  tannin  liquor. — YV.B.H. 

Leather  ;  Oil  for  the  Preservation  of .     H.  Schowalter. 

Fr.  Pat.  357,525,  Sept.  0,  1905. 

The  composition  claimed  for  the  preservation  of  leather 
consists  of  fish  oil  mixed  with  a  solution  of  three  parts  of 
caoutchouc  in  100  parts  of  turpentine,  and  If  parts  of 
aniline  oil. — W.  B.  H. 


XVII.-BREWING,  WINES.  SPIRITS,  &C. 

(Continued  from  page  85.) 

Starches  other  than   Potato  Starch  ;    Reversion  and    com- 
position of .     E.  Koux.     C'omptes  rend.,  1900,  142, 

95—97. 
The  author  has  tested  starches  of  various  kinds  in  a  manner 
similar  to  that  described  for  potato  starch  (this  J..  190.5, 
030).  When  the  starch  pastes  prepared  at  Inn  ('.  were 
converted  by  malt  extract  at  56c  ('.  under  the  most 
favourable  conditions,  the  following  yields  of  maltose, 
calculated  on  the  weight  of  dry  starch  dissolved,  were 
obtained  : — Potato,  83-0;  maize.  83-3;  wheat  (paste 
prepared  at  150  < '.  I.  87-1  ;  rice,  85-2;  pea.  83-8  ;  tapioca, 
8L5  per  cent.  The  differences  in  maltose  yields  from 
pastes  prepared  at  121 1:  and  150°  ('..  as  compared  with 
those  prepared  at  100°  C,  were  very  slight.  All  these 
starch  pastes  reverted,  with  separation  of  amylocellulose 
in  the  insoluble  condition,  when  allowed  to  remain  at  t  In- 
ordinary temperature.  The  various  specimens  of  amylo- 
cellulose so  produced  were  purified  by  repeated  solution 
and  reversion,  and  their  solutions,  prepared  with  water  at 
155'    C,    were    converted    by    malt.     Yields    of    maltose 
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ranging  between   100  and   102  pel   cent,  "t  thi    di    olved 
ii    wit,-   obtained.     Hence   it    i-   concluded   thai    all 
stun  Ins   resemble   potato  Btarch   in    being  composed   of 
amylocellulose  and   amylopectin   mi    practn  tant 

proportions.-  .1.  F,  It. 

rtast  ;    Action  *»/  ■ in    a   heterogeneous    med 

\     Henri.     I  ompti     ftnd  .   1906,   142.  91     100 

Tin:  laws  of  (he  action  of  enzymes  enclosed  in  plant  cells 
upon  substances  diffusing  into  the  cell   from   the 
juice,  are  verj  different  from  those  which  regulate  the  action 

of  anrvmee  upon  snbstancep  in  homoge n    olutionwith 

them.     The  author  has  studied  tl»    action  oi   invi 
upon  cane  sugar  when  th    two  bodies  are  separated 
permeable  membrane.     Invertase  was  dissolved  in  a   10 
per  cent,  solution  of  gelatin  melting  above   10    I 
solution  was  spread  in  known  quantity  over  the  bottom 
of  a  Oat-bottomed  llask  of  given  ana.     The  jelly   was 
allowed   to  solidify,   and   a   tilm,    1    nun.   thick,   oi 
gelatin  at  a   higher  concentration   was    poured  over  the 
surface  of  the  jelly  in  oidei  to  represent  the  cell  membrane 
in  tin'  plant,     Solutions  of  cane  BUgar  were  then  placed 
m  contact  with  the  gelatin,  and  tin-  rates  of  inversion  were 
studied    fur    different     concentrations   and    at    different 
temperatures.     The  results  showed  that  the  rate  of  inver- 
sion under  these  conditions  was  nearly   proportional  to 
the  concentration   of   the  cane  sugar  solution,   whereas 
when   the  ferment   and  sugar  are   present   in   the 
solution,  the  rate  of  inversion  is  nearly  independent  of 
the  concentration  of  Bugar.     In  other  words,  the  rati 
ferment  action  in  a  heterogeneous  medium  is  prop<  rtii 
to  the  rate  of  diffusu  n  through  the  Be]  arating  membrane. 
Further,  it  was  found  that  a  change  in  the  temperature 
had  less  influence  on  the  rate  of  inversion  in  the  heti 
geneous    medium    than    in    the    homogeneous    solution. 
owing  to  the  fact  that,  whereas  a  rise  of  temperature  'f 
In    ('.  accelerates  a  chemical  reaction  by  about   100  per 
rent.,  it  only  accelerates  the  rate  of  diffusion   by  about 
•-Vi  per  eellt. — J.  F.  Ii. 

Bur;  Dantzic  Jopen .     P.  Mumnie.     Woch.  f.  Brau., 

1900,  23,  13—16. 

Jot-en  beer  is  a  heavy  gravity  top-fermentation  beer 
prepared  at  Dantsic,  and  also  at  one  place  in  England  ; 
it  is  characterised  by  a  peculiar  flavour  and  odour  of  port 
wine,  and  is  used  for  making  sauces  and  as  a  tonic.  The 
quantity  produced  is  very  small,  and  is  on  the  di 
Jopen  beer  is  brewed  only  in  the  winter  months,  preferably 
from  fresh  malt.  The  mashing  process  generally  adopted 
is  the  triple  decoction  process,  and  about  \  lb.  of  hops  in 
used  per  cwt.  of  malt.  The  wort  is  prepared  in  a  very 
concentrated  state,  and  undergoes  further  concentration 
during  the  boiling  to  such  a  degree  that,  after  cooling,  it 
has  a  gravity  corresponding  to  50 — 54  per  cent,  of  extract. 
The  wort  is  cooled  in  the  cooler-back  almost  to  0  I '., 
and  is  then  passed  to  the  fermentation  tuns,  in  which  it 
is  allowed  to  ferment  spontaneously.  The  wort  remains 
quiet  for  a  considerable  time,  during  which  a  thick  tilm 
forms  on  the  surface  :  this  tilm  varies  in  appearance  in 
different  batches.  Fermentation  sets  in  gradually,  and 
as  the  tilm  rises  it  should  be  skimmed  off ;  the  foam 
which  overflows  is  collected  and  the  beer  is  returned  to 
the  tun.  After  a  few  days,  the  fermentation  dies  down 
and  gives  place  to  a  quiet  secondary  fermentation.  The 
beer  is  allowed  to  remain  in  the  tuns  and  slowly  cle 
this  stage  of  the  process  may  last  for  a  year.  In  - 
breweries  cask-fermentation  is  adopted,  in  which  case 
the  frothing  over  during  primary  fermentation  rarely 
occurs.  In  the  following  autumn  the  matured  be 
strained  and  packed  in  small  casks  of  13  Utres  capacity, 
and  is  exported  :  it  is  frequently  stored  for  another  year 
before  consumption.  An  analysis  of  a  typical  Jopen  beet- 
showed  : — Alcohol,  3-52  ;  apparent  extract.  43-20  :  real 
extract,  4504  ;  calculated  original  wort  extract.  49-94  ; 
apparent  attenuation,  13-49;  actual  attenuation.  9*81  i*r 
cent.  The  species  of  yeast  concerned  in  the  fermentation 
of  this  peculiar  type  of  beer  has  not  been  definitely  deter- 
mined. Lindner  has  suggested  S.  Bailii,  but  possibly  a 
mould  fungus  may  be  the  active  organism. — J.  F.  B. 


I  ramie  in    II  — .11. 

,o,,|   i      i     Jan  ■        J.    Am.  i     I 
I  is  i     1496, 

l  iik  authors  havi    examined  35 
ol  which  thej    found  ai  enic.     Bottled   a  ini  -  and 
!,,„„  the  wood  equallj  contained  it      I  onnl 

i  n  -'ii  million-  ;   though  (as  itati  -I 

in  a  footnote)   in   lati  r   tampli  ■■•  '" 

i    part   in   -'    million  ,  wen    | t,      Probabl 

never   occurs    in    wines    in   quantity    sufficient    to   • 
toxic   action;     but    the   quantities   which   do  • 
are    accidental,    and    can    probablj     be    excluded       No 
one    source    will    account    toi    what  a    found  ; 

but  the  most   probable    ouri  i     are  ai  •  nil  al     praj  -  ost  d 
upon  tin-  vine-,  sulphur  burnt  tor  the  pnrpi  phur- 

the   win.,   and  receptacles.     In  the  case  of  bottles, 
lead  shot  .used  in  cleaning   them   ins  !"  -  be  the 

—J.  T,  D. 

starch  and  Amylocellulos,  ;    Determination  o)   coagulated 

_.     J.  Wolff.     Will,  page  139. 

!:„,„,  •  .1  rtett  Alkaloid  from  UaUoulms.      E.  Leger. 

XX ..     page    133. 

Beer  production  in  Austria.    Bd.of  Trade  J.,  Jan.  24,  I 
The  production  of  beer  in  Austria  from   Isl  September, 
1904,    to    31st    August,     1906,    was     19,098,640    hectol., 
as   compared    with    19,820,590   hectol.    in    the    pro 
i      The  duty   paid  to  the  Government  on 
ounted   to  3,042,6031.     as   compared   with   3,163,102/. 
Bohemia  is  the  pun,  ipal  beer-producing  district  of  Austria. 
1  [T.R.] 


Suk<  ;     Japan*  ■•• 


Xo\  . 


US.       CllStOmS       Decision, 

22,    1905. 


I'm:  Treasury  Department  has  ordered  an  appeal  to  the 
United  States  Circuit  Court  from  the  decision  of  the  Bi 
of  General  Appraisers  ol  October  26th,  which  followed  a 
ision  of  the  United  States  Circuit  Court  of  Appeal 
in  making  sake  dutiable  at  -JO  per  cent,  ad  valorem  under 
Si  tion  6  of  the  tariff,  as  a  -manufactured  article  un- 
enumerated." — K.  W.  M. 

Lactic  Ferment.  U.S.  Customs  Decision,  Nov.  15,1905. 
As  article  known  as  Danish  lactic  ferment  is  not  dutiable, 
a-  assessed,  at  20  per  .cut.  ././  valon  m  a-  a  "  manufacturi  d 
article  uncniimcratcd  "  under  section  6  of  the  tariff,  but 
at  Scents  per  lb.,  as  "  sugar  of  milk  "  under  paragraph  239, 
sugar  of  milk  being  the  component  material  of  chief 
value.— R.  W.  M. 

United  States  Patent. 

l!i,r;     Process    of    Pasteurising .     C    H.    1. 

Lakcwood,   Ohio.     U.S.   Pat.   808.668.  Jan.   2,    1906. 
The   bottles  of   beer  are   placed  in  a   suitable  chamber, 
and  are  subjected  to  the  action  of  a  spray  of  water,  the 
temperature  of  which  is  gradually  raised  to  ssary 

point.  The  desired  temperature  is  maintained  for  a 
sufficient  length  of  time,  and  the  water  serving  for  the 
-pray  is  then  gradually  cooled  to  the  normal  temperature. 
The 'water  discharged"  from  the  spray  is  collected,  after 
passing  over  the  bottles,  in  a  reservoir  at  the  bottom  of 
the  chamber,  which  i-  provided  with  heating  and  cooling 
coils,  this  reservoir  also  serving  to  supply  water  to  the 
-playing  devices. — J.  F.  B. 

French  Patent. 

Filters  jnr    Win,    and  othtr  liquids.      Soc.   A.    Dupeux, 
L.  Gibaud  et  tic.     Fr.  Pat.  357,849.  Sept   19,  1906. 

The  filter  consists  of  a  cylindrical  casing  covered  with  a 
lid.  In  this  casing  are  placed  a  number  of  superposed 
Lets  each  of  which  is  divided  by  a  vertical  spiral  par- 
tition, which  starts  from  the  centre  and  ends  at  the  peri- 
phery. The  filtering  material  consists  of  a  tubular  cloth 
bag  "disposed  in  the  spiral  channel  of  each  basket.  The 
ends  of  this  bag  are  tied  to  the  supply  ducts  for  the  crude 
liquor,  one  of  which  enters  at  the  centre,  and  the  other  at 
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the  periphery.  The  chide  liquor  contained  in  a  high- 
lerel  reservoir  enters  the  spiral  bags  at  each  end  under 
pressure,  and  the  filtered  liquid,  which  percolates  through 
the  cloth  walls,  peases  through  distributing  pipes  situated 
in  the  cover  of  suitable  receptacles. — J.  F.  B. 

XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  pagt    87.] 

(.1.)— FOODS. 

Starch;    Polarimetric  Determination  of .     E.  Ewers. 

XXIII.,  page  139. 

English  Patents. 

Separators  for  Liquids  [Milk]  ;   Centrifugal .     Aktie- 

bolajet  Separator,  Stockholm.  Eng.  Pat.  27,875, 
Her.  20,  1904.  Under  Int.  Conv..  Dee.  21,  1903. 
The  liquid  (milk,  &o.)  to  be  separated  is  fed  by  a  central 
vertical  pipe  into  a  horizontal  ring  or  gel  of  radial  distri- 
buting arms,  carried  by  the  pipe  and  fitting  into  a  recess 
formed  by  catting  notches  on  the  inner  edges  of  the  curved 
dividing  plates  of  the  separator,  at  a  point  about  midway 
between  the  upper  and  lower  edges  of  the  plates.  In  an 
alternative  form,  the  central  pipe  extends  to  within  a 
short  distance  from  the  bottom  of  the  drum  or  bowl, 
and  ends  in  a  flange  which  extends  into  a  recess  formed 
by  cutting  notches  on  the  inner  edges  of  the  plates  at  the 
bottom.  The  object  in  each  ease  is  to  deliver  the  liquid 
to  be  separated  into  the  neutral  zone  between  the  cream 
and  skim-milk  wliich  collect  at  the  inner  and  outer  edges 
of   the   curved   plates. — VV.  H.  C. 

Separators  for  Liquids  [Milk] ;    Centrifugal  .    Aktie- 

bolaget  Separator,  Stockholm.  Eng.  Pat.  27,876, 
Dec."  20,  1904.  Under  Int.  Conv.,  Dec.  21,  1903. 
Tn  E  claim  is  for  a  "  division  contrivance  "  to  be  placed 
within  the  drum  of  the  separator,  and  consisting  of  a 
series  of  vertically  arranged  curved  plates.  The  upper 
and  lower  edges  of  the  plates  are  bent  so  as  to  form 
flanges,  in  order  to  partially  close  the  spaces  between  the 
edges  of  adjacent  plates,  with  the  object  of  checking  the 
escape  of  the  liquid.  The  outer  edges  of  the  plates, 
which  fit  into  notches  or  grooves  on  the  inner  wall  of  the 
drum,  may  also  be  bent  into  flanges  to  increase  the 
separating  effect,  and  the  inner  edges  may  be  bent  into 
hooks  so  that  the  plates  engage  with,  and  keep  one  another 
in  position. — W.  H.  G. 

Butter;    Process  and  Apparatus  for   the  preservation  of 

natural    .      A.     Dubuisson,    Brussels.     Eng.    Pat 

28,374,  Dec.   27,    1904. 

The  butter  is  melted  in  a  tubular  apparatus  heated  to  a 
temperature  of  50°  C.  The  melted  fat  as  it  flows  from  this 
part  of  the  apparatus  is  led  into  a  water-hath,  and  from  the 
latter  to  a  separator,  where  it  is  kept  at  a  temperature 
of  40°  C,  and  the  complete  separation  of  the  curd  takes 
place.  From  the  separator,  the  clear  fat  is  led  into  a 
water-bath  where  it  is  allowed  to  remain  for  one  hour, 
and  is  then  poured  into  barrels  to  be  stored.  For  "  recon- 
stituting "  the  butter,  the  melted  fat  is  conducted  directly 
from  the  water-bath  to  a  churn,  where  it  is  emulsified 
with  sterilised  water  or  milk  at  a  temperature  of  about 
35  C.  The  emulsion  as  it  leaves  the  churn  meets  jets 
oi  cold  water.  The  solidified  butter  is  then  separated 
from  the  water,  placed  in  a  refrigerating  chamber  for  12 
hours,  and  then  treated  in  the  usual  way.  The  fal  may  be 
sterilised  on  leaving  the  separator  or  the  tvater-bath 
Iso  U.S.  Pat.  784,394  ot  1905;   this  .1..  1905   34]  )' 

W.  P.  S. 
United  States  Patent. 

Milk  Preserve,  and  Process  of  making  same.     L.  Sarason, 

Berlin,    Assignor   to    C.    F.    Boeliringer   und    Soehne! 

.Maunheim-Waldhof,     Germany.        U.S.     Pat.     809  1"*S 

.   2,   1906.  "  '     8' 

Mii.k,  which  is  prepared  so  as  to  contain  a  substantial 


amount  of  living  lactic-acid  germs,  such  as  buttermilk,  is 
evaporated  to  dryness  at  a  temperature  not  exceeding 
60'    C,  and  the  dry  product  is  powdered. — J.  F.  B. 


French  Patent. 

Food  Product  from  Milk,  especially  suited  for  Infants, 
and  Process  of  making  same.  J.  R.  Hatmaker.  Fr. 
Pats.  357.799.  and  3f>7',K0O,  Sept.  16,  1905.  Under  Int. 
Conv..    Sept.    21,    1904. 

See  Eng.  Pats.  20,339  and  20,340  of  1904  ;    this  J.,  1905, 
981.— T.  F.  B. 


(«.)— SAX1TATH  IN  :     WATER    PURIFICATION'. 
French  Patent. 

Water;  Continuous  Purification  of .     M.  Schroder  et 

Societe     Deutsche    lOrfinder-Genossenschaft   m.    b.    H. 
Fr.  Pat.  357,591,  Feb.  11,  1905. 

The  crude  water  is  led  into  the  bottom  of  a  conical  vessel 
containing  an  inner  compartment  filled  with  slaked  lime. 
From  the  top  of  this  vessel  the  water  passes  into  a  mixing 
and  settling  chamber,  provided  at  its  upper  part  with  a 
filter  through  which  the  clear  water  is  withdrawn.  A  valve 
float  in  the  mixing  chamber  controls  the  flow  of  water 
between  the  lime  and  mixing  vessels.  .Means  are  provided 
for  the  removal  of  sludge. — W.  P.  S. 


XIX.— PAPER,    PASTEBOARD,    Etc. 

(Continued  from  page  88.) 

English  Patents. 

[Paper]  Half-stuff  from  Peat  ;    Process  of  and  Apparatus 

for  Ho    Manufacturi    of .     A.   Kirner,  Steiermark, 

Austria.     Eng.  Pat.  8206,  April   17,   1905. 

See  Fr.  Pat.  353,538  of  1905  ;  this  J.,  1905,  1028.— T.  F.  B. 

Pasteboard  or  Carton;  Manufacturi  of and  Appa- 
ratus tin  n  for.  R.  Kron,  Golzern,  Saxony.  Eng.  Pat. 
16.433,   Aug.    12,    1905. 

See  Fr.  Pat.  356,898  of  1905  ;  this  J.,  1906,  37.— T.  F.  B. 


Fibres  or  Threads    irnm  Cellulose  solutions  .-    Manufacture 

of   .     H.    K.    Tompkins   and    W.    A.    E.    Crombie. 

Eng.  Pat.  28,712,  Dec.  29,  1904.     V.,  page  119. 

United  States  Patent. 

Viscose,    die. ;      Process    mid    Apparatus    for    forming 

Filaments  from  •.     C.  A.  Ernst,  Assignor  to  S.   W. 

Pettit.      U.S.  Pats.  808,148  and  808,149,  Dec.  26,  1905. 
V.,  page  120. 

French  Patent. 
Pulp  Strainers.  L.  Kruse.  Fr.  Pat.  357,891.  Sept.  20,  1905. 

In  rotary  cylindrical  pulp  strainers,  consisting  of  a 
horizontal  slotted  drum  revolving  in  a  trough  containing 
the  crude  pulp  at  a  higher  level  than  the  strained  pulp, 
the  latter  is  discharged  through  a  hollow  axis  at  the  end 
of  the  drum.  The  present  invention  relates  to  the 
packing  of  the  joint  between  the  revolving  hollow  axis 
and  the  fixed  part  of  the  trough  containing  the  crude 
pulp.  The  latter  is  tapered  off  in  the  form  of  a  funnel, 
through  the  narrow  part  of  which  the  hollow  revolving 
axis  passes.  A  conical  flap  of  rubber  is  attached  to  the 
conical  funnel,  and  is  pressed,  by  the  pressure  of  liquid, 
against  an  adjustable  ring  fixed  to  the  hollow  axis,  thus 
making   a   tight   packing. — J.  F.  B. 


■■  iwo-1       Ci     \.\      PINE  CHEMICALS     MKAl.nn.-.  ESSENTIAL  0IL8.  i    EXTRACTS 
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XX.     FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 
mill il  from  /»/;/<   90, 

ntm  Tradi  in  1005.     Pharm.  J.,  Jan.  20,  I 

I  >i  mho    1808   thi    ■     i mated   contents    o(    i  he    cim  bona 

hark  sold  ;.i  Amsterdam  and  the  London  Bales  ai inted 

in  IS  000,000  oz.,  of  which  onlj    1,100,0 wi  n 

at  the  London  auctions,    ■■ [uinine  thu 

into  currency    last    year.       The  eatimatod   contents 
quinine  in  the  bark  sold  at  the  ten  sales  in  Amsterdam 
and  at  112  sales  in  London  during  the  lost  sis  years  were 
ai  follows : — 


in  Amsterdam. 

In  London 

1900    

Oun 
8.800,000 

1 1,61 DO 

[1,81  n. nun 
I  i  (80  000 
13,100,000 
10,000,000 

nunc.  - 

B  01 hi 

1UOI     

1,800 

ism:;    

1,400, 

1909    

1HI>4    

1906    

1,160 

650.IHIII 
1,100, ' 

The  stock  of  quinine  in  London  on  December  31,  1905, 

whs  2,806,0 t.,  compared  with  :f.:(;fii.(MH)  oz.  in  1904  ; 

3,266,000  oz.  in  1903;  3,594,000  oz.  in  1902;  3,657,000 
(./.  in  1901  :  3,366,000 oz.  m  I900i  2,793,000 oz.  in  1899. 

The  average  percentage  ol  quinine  in  the  manufac- 
turers' bark  offered  in  Amsterdam  has  not  varied  much, 
the  lowest  average  being  5-21  in  1898,  and  the  highest 
5-49  in  1906.  The  ri  heat  bark  offered  laat  yaai  oon 
turned  a  percentage  equivalent  to  13*08  of  sulphate; 
this  was  a  parcel  of  1  < ">  bales  of  Ledgeriana  stem.  On  the 
other  hand,  the  average  unit  paid  has  varied  mi\  con- 
siderably. At  the  January  Bale  in  1897  the  unit  dropped 
to  2-12,  while  in  September,  1900,  it  reached  12-25.  Since 
the  June  auction  last  year  the  average  unit  has  gradually 
fallen  from  ti  to  5-80  in  July,  5-76  in  August]  5-55  in 
September,  5-20  in  October,  4*76  in  December,  and  4  in 
January,  1906.  [T.  R.] 

Borderline;  A  new  Alkaloid  from  Mali  culms,    IS.  I 
Comptes  rend.,   1906,  142.  108—110. 

Tins  alkaloid  has  been  extrai  ted  from  malt  culms  by  means 
of  Stas'  method,  ami  was  purified  by  repealed  crystalli- 
ins  from  all  ohol.  Hordenine  is  obtained  as  colourless, 
anhydrous,  orthorhombic  prisms,  almost  tasteless,  melting 
at  117s  c.  (corr.).  When  heated  above  its  melting 
point  it  sublimes  like  camphor;  its  solutions  have  no 
action  mi  polarised  light.  Bordenine  Is  readily  soluble 
in  alcohol,  chloroform  and  ether,  less  Boluble  in  benzene, 
very  sparingly  soluble  in  toluene  and  xylene,  and  nearly 
insoluble  in  petroleum  hydrocarbons.  It  is  a  strong 
base,  reacting  as  an  alkali  towards  litmus  and  phenolph- 
thalein  and  capable  of  displacing  ammonia  from  its 
salts.  It  reduces  permanganate  in  acid  solution  in  the 
Cold,  and  ammoniacal  silver  nitrate  and  iodic  arid  on 
warming.  Hordenine  has  a  composition  and  molecular 
weight  corresponding  to  the  formula  C10H,5NO ;  it  is  a 
mono-acidic,  tertiary  base  and  the  oxygen  lias  a  phenolic 
character.  A  series  of  salts  and  alkyl  and  acetyl  den\  atives 
are  described.  The  alkaloid  is  Boluble  in  solutions  of 
caustic  alkalis,  and  the  solution  of  the  sulphate  is  ooloured 
Blightly  violet-blue  by  ferric  chloride.  Hordenine 
I  een  found  to  be  slightly  toxic,  causing  death  by  all. 
the  respiration  when  administered  to  animal-  in  relativelj 
large   doses. — J.  F.  E. 

Byoecyamus   OH;    Neic   method  for   thi    Preparation    of 

[Infused] .      A.   Rasthje.      J.    Pharm.    v. 

Lothring.,    1905,    193.     J.    Pharm.    ('him..     1906,    23. 
65—66 

Foir  comparative  experiments  were  made  : — (1)  Om-  '-Tin. 
of  stearic  acid  was  dissolved  in  250  gnu.-,  of  olive) 
oil  and  25  grms.  of  byoseyamus  leaves  were  infused 
in  the  solution  for  10  days  at  the  normal  tempera- 
ture; the  liquid  was  then  strained,  the  residue  pressed, 


and     the  I 

.,f   al 

solved   in     ■  of  ah  ohol  ;  25  grm  .  .-1 

were  i stoned  with  this  mixture  and  loft,  in 

o  hours  ;  the  niixt  ure  was  then  heat<  .1  on 
the   watei  bath    w  ith  a)  oil   until 

alcohol  had  evaporated,     I'    i 
ami  filtered.     It  contained  0-0052  per  cent,  ol 
(3)  Twenty-five  grm         I  d  on  the  « 

bathlfor  two  hours,  under  a  reflux|condenser,  with  lOOgi 
..f  alcohol   and  1  grm.  ol  I,  and   then   treated 

as  in  No.  2.    The  alkaloidal  content  ol  the  finished  pro. 

duct   was  (I-IHI7.I  r,|. 

Ing  to  the  ofBi  ial  dlrei  tion  of  Che  Ph  0.  I\  i  tnoi  tenlng 
the  leave-  with  alcohol,  macerating  in  the  cold  with 
oil,  then  evaporating  off  the  alcohol  on  the  water-bath.) 
ft  contained  0-0048  per  cent,  of  alkaloid       J   0   B. 

Hyoteyamus     OH;  on     »f     [lujuird]     . 

\\.    Kuntz.     Apoth.-Zeit,    1905,    20.    867.     J.    Pharm. 

Chim.,  1906,  2:; 
Iii  h:  crushed   h .  leaves  ai  ted   for  24 

hours  in  a  closed  vessel  with  90  per  cent,  alcohol  containing 
•j  per  rent    ot  aumioiiiii  solution   (ap.  gi  fhe 

mixture  is  then  treated  with  (i  parts  of  olive  oil  and  heated 
on  the  water-bath  for  Hi  or  12  hours  until  the  alcohol 
and  ammonia  are  completely  driven  off.  After  decantation 
and  pressing,  the  expressed  mare  is  again  extracted  in 
a  similar  manner  with  onothi  i  i  parte  ol  oiL  The  bul 
oily  extracts  yield  a  produi  t  containing  0-068  pi  i 
alkaloids.     (See  also  preceding   abstra  I  |    J.  O.  B. 

Medicinal  Plants;   South  African  - .     [Umjela  ((Faber 

rurtnontana     cenlricosa) ;      Buphane    toxicaria;     Aro- 
eanthera    venenata;     P  tomentosum.]      C.   F. 

Juritz.      Trans.  S.  Afric,  Phil.  Soo„  16  [21,  111.    Pharm. 
J..  1906,  76,  87. 

The  author  describes  the  properties  and  some  of  the  con- 
stituents of  a  number  of  South  African  medicinal  plants. 
From  the  bark  of  the  "  Umjela  "  or  quinine  tree  (i 
montana  venlricosa,  Hochst.)  0-2  per  cent,  of  an  alkaloid 
crystallising  in  needles  was  obtained,  which  was  not 
identical  w  ith  quinine  or  any  other  alkaloid  of  the  cinchona 
group.  From  the  bulb  of  Buphatu  toxicaria,  Herb., 
0-4  per  cent,  of  an  alkaloid  resembling  brucine  in  its 
physiological  action,  but  differing  from  the  latter  in 
chemical  pi  was  obtained.     The  active  principle 

of    Acocant)  note,    Don.,    is    an    uncrystalliaable 

glucoside.  which  gives  with  concentrated  sulphuric  acid. 
a  yellow  colour  changing  successively  to  pink,  brick-red, 
and  violet.  The  dried  root  of  Polygonum  tomentosum, 
var.  glabrum  contains  21  per  cent,  of  an  acrid  resin,  which 
-  with  sulphuric  arid  a  pinkish-yellow  colour,  changing 
BUi  i  essively  to  cherry-red,  .In  p  •  irinwon,  and  dirty  broi 
and  finally  fading  to  a  greenish  tint. — A.  8. 

i.Amino-antipyrine  :     Synthetic    Bases    from    .     If. 

l.u'ft.   Her.  1905,  38,  4044—4049. 

OsH  molecule  of  ethylene  bromide  is  heated  with  2  tnole- 
'  ules  of  aininoantipyrine  and  a  little  alcohol  on  the  water- 
hath.     On  adding  i  lustic  alkali  and  cooling,  diantipyrine- 
diethylenediamine    crystallises    out.     If    the    filtrat' 
evaporated,  diantipyrine-ethylenediamine 

CuH1,\;n.NH.HI,'l'Hj.HX.rl,Hll\,n. 
-.  parates  as  a  yellow  oil.     From  chloroform  and  ether  it 
i-  obtained  as  a  colourless  floccnlent  powder,  m.  pt.  54'  i '. 
The   picrate   ervstallises   from   alcohol   in   yellow   needles. 
m.pt.   182    C.    'The  changed  by  alkalis.    With 

ethylene  bromide  it  passes  into  diantipyrine-diethylene- 
diamine : — 

v'nHnNV'N     !!!;:,':     N'..H„N,0. 
This   base   is   soluble   with   difficulty  in   most  solvents. 
Prom  alcohol  it   i  rj  stall  -  ourless  tabl 

m.  pt.  262°  ('.     Antipyryl-piperidine 

C11HuNsO.N<^;C§>CHs 

is  formed  when  aminoantipvrine  and  1.5-dibromopentane 
arc  heated  on  the  water-bath.     After  several  crystallisa- 
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turns  from  ether,  it  forms  colourless  needles,  smelling  like 
piperidine  and  melting  at  144  C  The  picrate  separates 
from  ether  in  yellow  prisms,  in.  pt.  198° C.  with  decom- 
position. Antipyryl-tetraJaydro-p-oxazine  (antipyrylmor- 
pholine) 

I'uHnXoO.X-C^^^  CH^>0 

is  liest  prepared  by  placing  aminoantipyrine.  ethylene 
oxide,  and  a  little  water  in  a  sealed  tube,  which  is  heated 
to  60  C  after  two  days.  The  mixture  is  then  heated 
with  50  per  cent  sulphuric  acid  under  pressure  for  several 
hours  at  125° — 13S  C.  The  base  is  taken  up  with  ether 
from  which  it  separates  in  rosettes  of  long  colourless 
needles,  m.  pt.  15T  C.  The  methiodide  melts  at  134' C, 
and  is  decomposed  by  warm  water.  The  &»5-antipyryl- 
piperazine  and  the  antipyrylpiperidine  were  examined 
as  to  their  antipyretic  action.  The  toxic  dose  of  both  is 
about  the  same  as  that  of  antipyrine;  the  antipyryl- 
piperidine is  active  in  smaller  doses  than  antipyrine. — F.  S. 

Benzaldehyde ;       [Gravimetric]     Determination     of    small 
quantities  of .      H.  Hcrissey.     XXIII.,  page  139. 

Carbonic    Acid ;     Electrolytic    reduction    of    ■ .      R. 

Ehrenfeld.     XI.4.,    page     126. 

Oil  of  Peru    Balsam.     U.S.    Customs   Decision, 
Dec.    6,     1905. 

An  oil  prepared  by  distilling  balsam  Peru  is  dutiable  at 
'25  per  cent,  ad  valorem  as  an  "  essential  oil  "under 
paragraph  3  of  the  tariff.  The  claim  of  the  importer 
that  it  was  dutiable  at  J  cent  per  lb.  and  10  per  cent,  ad 
valorem  as  a  "  drug  advanced  in  value  "  was  overruled. 

— R.  W.  M. 

Benzyl    Acetate.     U.S.   Customs    Decision.   Dec.   8,   1905. 

Benzyl  acetate  is  dutiable  at  25  per  cent,  ad  valore?n  as 
a  "  chemical  compound  "  under  paragraph  3  of  the  tariff, 
as  it  is  not  mentioned  by  name  in  paragraph  534  which 
enumerates  the  coal  tar  products  which  are  free  of  dutv. 

— R.  W.  M. 

Mercuric  Oxycyanide.     K.   Holdermann.     Arch.   Pharm.. 
1905,  243,  600—617. 

It  is  not  possible  to  prepare  pure  mercuric  oxycyanide  by 
simply  heating  freshly  precipitated  yellow  mercuric  oxide 
with  a  solution  of  mercuric  cyanide  in  the  theoretical 
molecular  proportions,  since,  under  these  conditions, 
much  less  than  the  requisite  amount  of  the  oxide  is  dis- 
solved. By  heating  together  various  proportions  of  the 
two  substances  in  different  states  of  dilution,  varying 
yields  of  mercuric  oxycyanide  were  separated  by  fractional 
crystallisation.  Only  one  oxycyanide  exists,  which  has 
the  formula  HgO.Hg(CX)2.  The  amount  of  oxide  in  an 
oxycyanide  may  be  readily  determined  by  direct  titration, 
in  the  presence  of  sodium  chloride,  with  N/10  hydrochloric 
acid  and  methyl  orange  as  indicator.  Commercial 
mercuric  oxycyanide  contains,  without  exception,  but 
little  of  the  basic  compound.  It  is  doubtful  if  the  pure 
oxycyanide  has  the  powerful  antiseptic  properties  attri- 
buted to  it,  since  the  therapeutic  experiments  on  which 
its  reputation  is  founded,  were  made  with  the  impure 
commercial  salt,  consisting  mainlv  of  mercuric  cvanide. 

—J.  O.  B. 
English  Patents. 

Thiosinamine  ;  Concentrated  solutions  of .    E.Merck, 

Darmstadt,  Germany.     Eng.  Pat.  22,533,  Xov.  3,  1905.   I 
Under  Int.  (onv.,  Dec.  12,  I!"i4. 

If  a  solution  of  thiosinamine  and  sodium  salicylate  in 
water  or  alcohol  or  the  like  is  evaporated,  a  white  crystal- 
line powder  is  produced,  which  is  very  easily  soluble,  even 
in  cold  water. — P.  S 

Antimony   Lactati  :    Doubli    Salts  of .     G.   B.   Ellis. 

London.     From  Chem.  Fabrik.  von  Heyden  Akt 

Radebeul,  Germany.     Eng.  Pat.  21.751,"  Oct.  25,   1905! 

Antimony    sulphate    reacts    with    a    solution    of    sodium 

lactate  forming   antimony   lactate.     On   evaporation    the 

sodium   sulphate   separates  out   first,  leaving  antimony- 


sodium  lactate  in  solution.  Other  metals  giving  a  soluble 
sulphate  can  be  used  in  place  of  sodium  ;  in  the 
presence  of  sodium  salts  antimony  sulphate  reacts  with 
calcium  lactate,  producing  a  crystalline  soluble  antimony- 
sodiuin-calcium-lactate. — F.  S. 


United  States  Patents. 

Diaminoglycerin  ;     Bita-snlistitutcd    Ester    of and 

Process  <<f  making  same.  F.  Hofmann,  Elberfeld, 
Germany,  Assignor  to  Farbenfabr.  of  Elberfeld  Co.,  New 
York.     U.S.   Pat.  SOS.747.  .Ian.  2,   190(5. 

See  Fr.  Pat.  355,307  of  1905  ;  this  J.,  1905,  1189.— T.  F.  B. 

fi-Ethyttetramethyldiaminoglycerin  :  Benzoyl  Chloride  Deri- 
vative of [AiHi'sthttic],      F.    Hofmann,    Elberfeld, 

Germany,  Assignor  to  Farbenfabr.  of  Elberfeld  Co.,  New 
York.  U.S.  Pat.  808.748,  Jan.  2,  1906. 
The  benzoyl  derivative  of  jS-ethyltetramethyldiamino- 
glycerol,  obtained  according  to  Fr.  Pat.  355,367  of  1905 
(this  J.,  1905,  1189)  forms  two  hydrochlorides  ;  the  mono- 
hydrochloride  forms  white  crystals,  of  m.  pt.  169°  C, 
soluble  in  water  and  acetone,  and  is  of  value  as  a  local 
ana-sthetic— T.  F.  B. 

Iron   [Peptone]   Compounds ;     Process  of    making  stable 

Non- Alcoholic .  K.  Dieterieh,  Helfenberg,  Germany. 

U.S.  Pat.  809,101,  Jan.  2,  1906. 

See  Eng.  Pat.  20,273  of  1904  :   this  J.,  1905,  43  — T.  F.  B. 

French  Patents. 

Prolocatechuic    Aldehyde    from    Piperonal   and    Piperonal 

Chloride;   .Preparation    of .     Schimmel    und    Co. 

Fr.  Pat.  357,633.  Sept.  9.  1905.  Under  Int.  Conv.,  Oct. 
17.   1904. 

See  Eng.  Pat.  18,992  of  1905  ;   this  J.,  1906,  89.— T.  F.  B. 

Carbon  Tetrachloride  ;    Process  and  Apparatus  for  Puri- 
fying   .     E.  F.  C6te.     Fr.  Pat.  357,781,  Sept.   15, 

1905. 

Carbon  tetrachloride  (freed  from  carbon  bisulphide  by  a 
preliminary  distillation)  and  steam  are  introduced  at  "the 
bottom  of  a  vertical  column  tilled  with  a  hot  solution  of 
sodium  or  potassium  carbonate  ;  this  is  kept  at  a  tem- 
perature above  the  boiling  point  of  the  tetrachloride,  so 
that  the  latter  passes  up  the  column  in  a  state  of  vapour, 
whereby  it  is  thoroughly  washed,  and  the  sulphur  chloride 
decomposed  by  the  alkali  carbonate.  The  vapours  passing 
out  of  the  top  of  the  column,  stated  to  consist  only  of  pure 
tetrachloride  and  steam,  are  passed  through  a  con- 
denser into  a  suitable  receiver,  where  they  are  separated. 
A  detailed  description  of  suitable  apparatus  for  the  above 
process  is  given. — T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from   page  90.) 

Latent  [Photographic]  J  mage  ;    Xature  of  the .     J.  M. 

Eder.     '/..  wiss.  Phot.,  1905,  3.  329—353.    Chem.  Centr 
1906,  1,  210—211. 

ACCORDING  to  the  author  the  substance  of  the  normal 
latent  image  on  silver  bromide  (negative  of  the  first  order) 
consists  of  particles  of  silver  bromide  reduced  to  different 
degrees  ami  hence  containing  silver  subbromide.  On 
exposing  a  photographic  plate  to  the  light,  the  first  effect 
is  the  splitting  off  of  bromine  and  the  formation 
of  a  silver  subbromide,  which  is  closelv  related  to 
norma]  silver  bromide,  but  is  reduced  to  metallic 
silver  by  reducing  agents,  more  rapidly  than  the 
latter;  this  form  of  Bubbromide  is  decomposed  by 
sodium  thiosulphate  and  by  nitric  acid.  On  continued 
exposure,  a  subbromide  is  formed,  which  represents  the 
substance  of  the  latent  imagine  of  an  ordinary  negative  ; 
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i>ii—  subbn  attacked  onlj   slight]}   by  oj 

but   is   lest  soluble  than   silver   bromide   in 

firing  agenta  such  as  ammonia i lium  hromidi 

■odium  thiosulphate,  and  hence,  aftei  thi  ting 

I >\   is   left   ae  i lual  imagi    capable  oi   phj  ical 

development.     This  aubbromide,  however, 

unaffected    by    tin-    fixing    process;     according    to    the 

.  In  muni   nature,  concentration  and   temperature  "i   the 

firing  solution,  ii  is  deoomposed,  to  a  n 01 

riderable  extent,  into  ailver  bromide  (dissolved  i>\  the 
firing  solution)  and  metallic  silver,  bo  that  thi  final  residue 
oonsiatfl  of  subbromide  mixed  with  more  or  l,->s  metallio 
silver.  If  potaaaiam  cyanide  be  used  as  fixing  a  ■  nt,  the 
decomposition  of  the  Bubbromide  is  complete,  and  metallic 
silver  alone  is  left.  It  the  primary,  fixed  latent  in 
be  acted  npon  bj  nitric  acid,  any  metallic  silver  pn 
is  dissolved,  ;•  m  I  the  residual  image  consista  w  hoik  of  siih- 
bromide  capable  of  physical  development  Bj  proli  nged 
on   of   concentrated    nitric   arid,    however,    th,-   sub> 

bromide   if   d posed    into   silver   bromide   and 

(dissolved  by  the  acid),  and  the  image  eventually  will 
consist  only  of  normal  silver  bromide,  which,  in  absence  of 
light,  cannot  be  developed  by  physical  means,  bul  on 
exposure  to  fight  ie  iron  converted  into  subbromide  and 
rendered  capable  of  development. 

The  substance  of  the  Bolarisation  image  produced  by 
strong  over-exposure  of  a  bromide  plate  is  not  identical 
with  that  of  the  directly  visible  blackened  silver  bromide 
which  usually  accompanies  it.  and  is  also  different  from 
the  substance  of  the  latent  image  of  a  normal  negative. 
The  negatives  of  the  Becond  order,  produced  by  sti 
over-exposure  and  subsequent  development,  are  probably 
composed  of  a  mixture  of  three-  chemically  different  sub- 
stances, namely,  metallic  silver,  the  Bubstance  of  the 
solarisation  image,  and  the  subbromides  which  form  the 
negatives  of  the  first  older.  These  three  substances  can 
be  distinguished  not  only  by  their  behaviour  towards 
photographic  developers,  hut  also  by  the  action  of  sodium 
thiosulphate,  ammonia,  nitric  acid,  &c,  on  them.— A.  S. 

Photographs  on  Silk  :   Production  of .     F.  J.  Farrell. 

J.  Soc.   Dyers  and  Col.,   1906,  22.  24  -28. 

By  immersing  silk  fibres  in  cold,  dilute  nitrous  acid, 
diazonium  compounds  are  produced,  which,  like  those 
obtainable  on  wool  (this  J.,  1897,  J'1"' — 7).  are  sensitive 
to  light,  being  thereby  rendered  incapable  of  combination 
with  aromatic  hydroxy  or  amino  compounds.  The  above 
fact  may  be  mills,  d  for  producing  photographs  on 
silk,  as  follows  :— The  silk  is  washed  and  immersed  in  a 
solution  containing  0-5  per  cent,  of  sodium  nitrite  and  1 
per  cent,  of  sulphuric  or  hydrochloric  acid  for  at  out  six 
hours:  it  is  now  rinsed,  dried  under  tension,  exposed 
beneath  a  positive  lor  20—  30  seconds  in  sunlight,  and 
developed  in  a  solution  containing  0-5  per  cent,  each  of  a 
hydroxy  compound  and  sodium  or  potassium  hydroxide, 
at  26  30  C.  :  after  development,  the  silk  is  washed, 
and  immersed  indilute  acetic  acid  and  dried.  The  shades 
obtained  were:  with  /3-naphthol.  searlet ;  a-naphthol, 
bluish-red  ;  resorcinol.  golden  orange  ;  these  may  lie 
modified  by  treatment  with  certain  metallic  salts:  for 
example,  the  resorcinol  colour  is  changed  f.\  cobalt 
salts  into  red  violet.  The  silk  diazo  compounds  will  also 
combine  with  aromatic  amino  compounds  at  about  100  C.  : 
u-naphthylamine.  for  example,  produces  an  orange; 
this  is  a  true  azo  compound,  not  a  diazoamino  compound. 
since  the  dyestufi  can  be  diazotised  and  further 
"  developed  "  ;  a  blue  shade,  for  example,  being  produced 
by  combination  with  aminonaphtholdisulphonic  acid 
H  (1  .  S  .  3  .  ti).  The  silk  diazo  compound  does  not  change 
at  once,  on  exposure  to  light,  to  a  compound  incapable 
of  combination,  tut  is  converted  into  a  pink  (probablj 
nitroso)  compound,  which  oivos  a  permanent  blown  colour 
with  alkali  hydroxides.  Photographs  may  be  obtained, 
thus,  by  exposing  diazotised  silk  for  a  very  short  time 
under  a  negative,  and  treatment  with  alkali  hyi 
or  the  silk  may  be  given  a  longer  exposure  under  a  pi 
and  then  exposed  tor  a  short  time  to  light,  whereby  the 
"shadows"  are  converted  i 'to  the  umo  c, impound. 
and  are  developed  by  alkali.  The  azo  colours  ol  tailed  by 
the  above  process  aie  nn  list  to  light,  and  to  boiling 
water.— T.  F.  B. 


Gelatin    spontaneously    ;.  ndi  <■ 
Composition  o/  /  .     A.  I..  Lumii  I 

I    Sey<  wetz.     \  IV 

/''„  /   /   ght  /    .  i 

A     eel  l'  IB  11  I'  l»     '  "H-i    tin.-     ol     fOWl 

in -Mini  and  cerium  nitrati  b  containers  designed 

to  produce  Bashes  of  light  for  photographers,  wai  duf 

at  26  percent..  ad  valorem,  a-  a  "chemical  compound" 

under  paragraph  :t  of  tin-  tai  ill.     i:.  \\ .  m. 

I      P     '  l. NTS. 

Photographic  l'"i  Piatt   .  Films,  or  thi  like,      W.  Rrs 
i     Kelly,  and  J.  A.  Bentham,  London.    Eng.  Pal 
Nov.  80,  1904. 

Photographic   dry    plates,    films   or  other   vehicles 
prepared,  containing  all  ii  rj  developing  agt 

so  that  they  aie  developed  bj  immersion  in  watei  only. 
I'm'  example,  the  bach  "t  the  plate  oi  film  ■  coated  with 
the  in  eessary  Bubstances  made  mi"  a  paste  with  a  soluble 
colloid:  the  following  quantities  an-  given:  Metol, 
2  grains  j  quinol,  4  grains:  potassium  metasulphite.  0-6 
I..  1  grain  :  borax.  111  to  20  grains  ;  and  sufficient  colloid 
and  glycerin  to  form  the  paste.—  T.  F.  H. 

-rin:/  Matters  [Caramel  Borate];    Products  or  Com- 
pounds applicabli    "•   .     T.   I).   I.ichtenstein.     Kng. 

i'at.  28,647,  Dec.  28,  1904.     XVI.,  page  130. 

Fbench  Patem-. 

Photography  in  Colours;    Process  "I  .     Soc  Anon. 

des  Plaques  et  Papiers  Photographiquea  A.  Lumiere 
et  sea  Fib.  Second  Addition,  dated  Nov.  9.  1904. 
to  Fr.  Pat.  339,223,  Dee,   17,   1903. 

See  Kng.  Pat.  26,718  of  1904  ;   this  J„  1905,  152.— T.  F.  B. 

Flashlight  Powders;  Pn  pa  ml  ion  of  - and  of  slow- 
burning  Powders  from  llo  si  by  the  addition  of  Colouring 
substances,  for  Photography  and  <  'im  matography. 
(..    Krebs.      Fr.    Pat,    367,478,   Sept.    4.    I' 

The  flash-light  and  "time"  powders  are  prepared  as 
described  in  Eng.  Pat.  27,269  of  1904  (this  J..  1906,  J10). 
Substances  may  be  added  to  these  which  impart  colour 
to  the  flames,  and  the  resulting  powders  may  be  utilised 
in  the  preparation  of  ortho-  or  polychromatic  photographs, 
the  lighting  powders  being  used  as  a  source  of  light. 
dispensing  with  the  employment  of  coloured  screi 

— T.  F.  B. 

XXII.— EXPLOSIVES,   MATCHES,    Etc. 

[Continued  from    page  91.) 
French  Patents. 

Explosives  ;    Manufacture  of  Mini  Gas-Proof  Safety . 

F.   Volpert.     Fr.'  Pat.   387,628,  Sept.  9,  1906.  'Under 

Int.  Conv..  Sept.   10,  1904. 
See  Eng.  Pat.  1 8,275 of  1905;  this.J.,  1905,  1324— W.  P.  S. 

Explosives   in    pieces'  of    largi     size   and   of    any    shop,  : 

Process   lor  tin    manufacture  of front  compressed 

Trinitrotoluene.  <"'.  E.  Bichel.  Fr.  Pat.  367,925,  Sept. 
21,  1905. 
Explosives  for  shells,  mines  and  torpedoes  arc  prepared 
from  compressed  trinitrotoluene  bj  tirst  forming  small 
pieces  of  any  desired  shape  and  afterwards  uniting  these 
small  pieces  by   means  of  fused  trinitrotoluene.-  A.  S. 

XXIII.— ANALYTICAL    CHEMISTRY. 

tinned  from 

APPARATUS,  ETC. 

Mercury    Pnn,p  ;     Rotating   .     W.    Gaede.     Phvsik. 

Zeits.,  1005.6,  758-  760.     Chem.  Centr.,  1906,  1,  i. 

The  pump  is  shown  in  section  in  Fig-.   1  and  2.     It  con- 
sista of  a  cast  iron  cylinder g,  closed  by  a  thick  glass  plate  •jl. 
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Fig.  1 


Fig.  2. 

and  partly  filled  with  mercury.  Inside  this  cylinder 
is  a  rotatable  porcelain  drum  A,  mounted  on  the  spindle  a, 
(Fig.  1)  and  provided  with  concentric  and  radial  division- 
walls  z,  m,  which  divide  it  into  several  compartments, 
Kj  Kj.  The  vessel  to  be  exhausted  is  connected  to  the 
pump  at  R,  and  the  air  is  pumped  out  as  far  as  possible,  by 
means  of  a  water-pump  connected  to  the  apparatus  at  r. 
The  porcelain  dram  is  then  set  in  motion,  when  the  mercury 
seals  off  spaces  in  the  porcelain  drum,  the  volumes  of 
which  continually  alter.  The  space,  K,,  the  volume  of 
which  becomes  larger,  communicates  through  fx  with  R, 
whilst  the  space  K2  which  becomes  smaller,  communicates 
through  A  (see  Fig.  2)  only  with  the  water-pump,  which 
removes  the  gas  forced  out.  It  is  stated  that  with  the 
porcelain  drum  rotating  at  a  speed  of  20  revolutions  per 
minute,  a  space  of  6J  litres  volume  is  exhausted  in  '20 
minutes  from  9  mm.  pressure  to  "  O'OOOl  c.c." — A.  S. 

Distillation    in    High    Vacua  ;     Apjjication  of    Dewar's 

method    of    air -absorption    to    .    and    a    shortened 

form  of  McLeod  gauge.      A.  Wohl  and  M.  S.  Losanitsch 
Ber.,   1005,  38,  4149—4154. 

The  authors  utilise  animal  charcoal  cooled  by  liquid  air 
to  complete  the  exhaustion  carried  so  far  by  a  water- 
pump.  The  figure  shows  the  apparatus  they  use  when  the 
vacuum-pressure  has  to  be  measured. 

The  apparatus  to  be  exhausted  is  connected  with  the 
vessel  V,  and  the  cocks  v  and  w  being  opened,  is  exhausted 
by  the  water-pump  to,say,20  mm.  A.  containing  20—30 
grms.  of  animal  charcoal,  is  cither  connected  with  the 
pump  during  this  operation  (in  which  case  the  exhaustion 
must  not  be  so  rapid  as  to  disturb  the  animal  charcoal) 
or  is  connected  after  closing  w  and  cooling,  by  slowly 
opening  a.  After  exhaustion.  ,/  i>  closed,  ami  the  liquid 
air  contained  in  the  Dewar  vessels,  i\  ]>L„  is  brought  up 
around  A  and  V.  In  a  few  minutes,  the  pressure  is  reduced 
to  0-1 — 001    mm;    and   even  if    the   apparatus   be  not 


Pump 


■Receiver 


OP  =  14-17  cm,  PQ  =  4-5cm,  QR  =  60  cm. 


perfectly  tight,  the  vacuum  is  kept  up  for  a  considerable 
time  by  the  charcoal.  The  same  charcoal  will  serve  for 
several  successive  exhaustions,  and,  when  its  capacity  is 
exhausted,  it  is  restored  by  simply  allowing  its  tempera- 
ture to  rise  to  the  ordinary  temperature,  when  the 
absorbed  air  is  given  off.  If  the  vacuum  need  not  be 
measured,  the  apparatus  can  obviously  be  greatly  sim- 
plified. 

The  modified  McLeod  gauge  is  shown  in  the  figure. 
The  gauge  M  and  the  cylinder  B  are  in  one  piece  :  B  can  be 
connected  with  the  pump  by  the  cock  b  and  the  rubber 
tube,  and  is  completely  filled  with  mercury.  To 
make  a  measurement,  cock  e  is  opened,  and  then  6 
(furnished  with  a  filed  channel  in  the  key.  see  this  J., 
1902,  1413)  very  gradually  opened,  when  the  pressure 
of  the  atmosphere  drives  the  mercury  up  into  M  and 
compresses  the  gas  into  the  capillary  c.  By  closing  e, 
and  setting  the  water-pump  in  action,  the  mercury  is 
brought  back  again,  the  cock  b  being  closed  as  soon  as 
the  connection  between  M  and  R  is  clear.  The  mercury 
thus  never  comes  in  contact  with  rubber.  The  vessel 
T  contains  phosphorus  pentoxide,  and  the  cork  m  is  always 
kept  closed  save  (hiring  a  measurement,  so  as  to  lessen 
the  possibility-  of  moisture  finding  its  way  into  the  gauge. 

—J.  T.  D. 

Fbench  Patent. 

Gas ;       Apparatus     for     analysing     .      Allgemeine 

Feuertechnische  Ges.m.b.H.     Fr.  Pat.  357,426.  Sept.  1, 
1905.     Under  Int.   Conv.,  Sept.  2,   1904. 

The  apparatus  is  adapted  for  the  automatic  analysis  of 
gas,  and  is  shown  in  the  accompanying  figure.  The  pipe 
a,  with  the  short  tube  ?',  is  a  by-pass  from  the  main  stream 
of  gas  ;  A  is  a  mercury  seal,  communicating  on  the  one 
hand  with  the  tube  it,  which  dips  into  an  appropriate 
absorbent  solution  in  the  vessel  /.  and  on  the  other  with 
the  sample-measuring  vessel  g  ;  b,  c.  d,  e,  f  and  g,  consti- 
tute a  hydraulic  pump,  by  means  of  which  a  definite  volume 
of  the  gas  to  be  analysed  is  drawn  into  g  and  subsequently 
driven  over  into  the  absorbent  liquid  ;  m  is  a  tube  which 
projects  into  g  and  has  a  liquid  seal  n  ;  the  tube  o  extends 
downwards  into  the  wider  tube  q,  which  is  open  at  the  top  ; 
and    the    three-way    cock    p    establishes    communication 
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between  the  vessel  I  and  either  the  burette  /  or  the  pressure 
recorder  s.  The  apparatus  works  as  follows : — When 
water  enters  by  the  tube  b,  it  gradually  fills  c,  d,  /.  g.  r 
and  q.  At  first  the  excess  of  pis  sample  present  in  g  is 
driven  out  through  m  and  >i.  but  when  the  water  reaches 
the  lower  end  of  HI  the  remainder  of  the  gas  (forming  a 
delinite.  measured  volume)  can  only  escape  through  '' 
and  /'.  and  it  is  therefore  driven  forward  into  the  absorbent 
solution.  Before  that,  the  water  rising  in  q  has  sealed 
the  lower  end  of  the  tube  o.  According  to  the  proportion 
of  the  sample  absorbed  by  the  solution  in  ..  more  ur  less 
pressure  is  set  up  in  /,  ami  is  indicated  by  the  recorder  !, 
which  thus  gives  the  result  of  the  analysis  ;  or  the  volume 
remaining  unabsorbed  may  be  measured  by  means  of 
the  burette  I.  As  soon  as  the  inflowing  water  reaches  its 
highest  point  in  the  siphon  tube  f,  the  latter  overflows 
and  empties  the  apparatus.  As  the  water  flows  out  of  g, 
a  fresh  sample  is  drawn  in  at  i,  the  seal  at  n  preventing 
any  access  of  air  :  and  when  the  w  ater  in  g  falls  below 
the  end  of  the  tube  o,  the  excess  of  unabsorbed  gas  in  / 
escapes!  the  pressure  in  /  falling  to  that  of  the  atmosphere. 
The  above  described  series  of  operations  is  then  repeated 
:n  performing  a  new  analysis. — H.  B. 

INORGANIC— QUANTITATIVE. 

Iron  ;    Determination  of  ,   in  the  presence    of  Zinc. 

V.  Komar.  Chem.-Zeit..  1906,  30.  31— 3l>. 
The  mixed  salts  of  zinc  and  iron  are  converted  into 
sulphates,  and  these  dissolved  in  the  least  possible  quantity 
of  cold  sulphuric  acid,  containing  400  c.c.  of  the  mono- 
hydrate  per  litre.  The  solution  is  completely  oxidised 
by  nitric  acid,  and  is  then  evaporated,  first  over  a  water 
bath,  and  finally  to  dryness  on  a  sand  bath,  an  acid 
ferric  salt.  FeH(S04l.,.4H2<  >  being  formed  during  this 
process.  The  dry  sut  stance  is  transferred  to  a  crucible. 
and  heated  to  constant  weight  over  a  burner.  After 
30 — 45  minutes  the  contents  of  the  crucible  are  treated 
with  water,  which  dissolves  the  unchanged  zinc  sulphate, 
leaving  all  the  iron  as  ferric  oxide. — F.  Sdx. 

I  ■  ad  [»Jl  Lead  Acetate]  :    Volumetric  Determination  of 

as  lodate.     L.  Moser.     Chem.-Zeit.,   1900.  30.  9. 
The  process  described  is  based  on  the  formation  of  lead 


•.    when  a  solubli   lead  Mil  i^  treated  with 
i.i  potassium  iod 

tii  ally  insoluble  in  ..lily  solubli 

I. ut   readily  soluble   U  i,,„, 

..i  ahlorine.     As  mo  n  y  metal 

,  the  applii  .iii. .a  ,,i  the  mi  I 

but  it  is  Useful  tor  the  \ali.  if  .in.  i.  i.d  I.  , 

lugai   ol  lead  I.     « Ine  grm.  ..i   the  lattei  in  a 

200  c.c.  flask  dissolved  in  water,  a  drop  ..i  aoetii  aoid 
being  add.. I  il  m  ol  \    in  potassium 

...date  solution  are  added  and  the  volume  made  up  t.. 
mark.      After    mixing    and    allowing    the 
settle,  "in  c.c  of  the  clear  supernatant  liquid  are  with- 
drawn by  means  ol  a  pipette  and  mixed  with  potassium 
iodide  solution.     II..    Bmail  quantity  of  iodine  Kf    free 
be  tree  acid  present  in  the  sampl  with 

\   10  thiosulphate  solution.     Sulphuri       '  aw  added 

and    the    main    quantity    of    iodine    titrated.    -W.  P.  8. 

•4r*fni>  ;    Determination  of   trar^  j    „/ ly  (/,„    1/,. 

Btrztlwt  -'/•  'hod,  and  th<    "  I  • 

\    C.  Chapman  and   H.    I).   Law.     Analyst,   1906,  31 
3—16. 

l\  the  .Marsh- Berzelius  method  of  determining  arsenic. 
the  addition  of  certain  metallic  salts  to  the  flask  containing 
"sensitive"  zinc,  has  the  effect  of  preventing  the  reduc- 
tion of  the  arsenic  t..  its  hydride  ;  thus  salts  ..t  palladium, 

platinum,  nickel  and  cobalt  exhibit  this  "retentive" 
action,  whilst  those  oi  cadmium,  tin,  and  lend,  and  also 
aluminium,  magnesium  and  the  alkali  metal-,  have  no 
such  effect.  In  a  similar  way,  it  was  found  that  alloys 
of  most  metals  with  "sensitive"  zinc  wit.-  not 
capable  of  reducing  arsenious  oxide  ;  the  alloys  of  zinc 
with  tin  and  cadmium  arc  exceptions.  If.  however.  •_'  grms. 
of  cadmium  sulphate,  or  stannous  chloride,  or  lead  acetate 
be  added  to  the  test  flask  containing  one  of  these  insensi- 
tive alloys,  the  whole  of  the  arsenic  is  evolved  as  hydride  ; 
an  exception  to  this  are  nickel-zinc  alloys,  but  in  tiii- 
a  certain  amount  of  the  nickel  becomes  separated  from  the 
zinc  during  solution,  and  particles  of  it  are  deposited 
on  the  cadmium  surface.  It  was  further  found  that  the 
addition  of  "2  grins,  of  cadmiun  sulphate  rendered 
"insensitive"  zinc  capable  ol  reducing  arsenic  compounds  ; 
also  that  the  addition  of  a  cadmium,  zinc,  or  lead  salt 
rendered  magnesium  sensitive.  When  using  the  electro- 
lytic method  for  determining  arsenic,  it  was  found  that 
arsenite  solutions  were  completely  reduced  in  presence 
of  sulphuric  acid,  when  a  cathode  c  f  had.  tin.  or  cadmium 
was  used  :  with  other  cathodes,  a  large  proportion  of 
the  arsenic  was  retained  in  the  cell :  this  applies  equally  to 
iron  cathodes,  which  have  been  previously  credited  with 
having  no  such  retentive  action  ;  when  arsenate  solutions 
were  reduced  electrolytically,  similai  results  were  obtained, 
although  in  no  case  was  all  the  arsenic  evolved  as  hydride. 
It  was  found  experimentally  that  the  addition  of  any 
metal  which  causes  insensitiveneaa  had  the  effect  of 
lowering  the  potential  of  the  hydrogen  formed.  The 
above  results  show  that  all  metals  known  to  possess  low 
supertension  values  prevent  the  reduction  of  arsenious 
oxide  by  zinc,  whilst  others  (e.g.,  cadmium,  tin.  zinc) 
which  possess  high  values  have  no  appreciable  effect. 

— T.  f.  b. 

Sodium  ami  Potatsium  Cyanidt  :   Determination  of  soluble 

Sulphides    in     Commercial .      (J.     W.    Williams. 

J.  Chem.  Metall.  and  Min.  Soc.,  S.  Africa,  1905,  6.  170. 

Two  portions  of  6  grms.  each  of  the  sample  to  be  tested  are 
dissolved  in  100  c.c.  of  previously  boiled  distilled 
water.  To  one  portion  about  0#5  gnu.  of  lead  carbonate 
is  added,  the  liquid  well  shaken  for  a  few  minutes  and 
filtered,  the  filtrate  forming  a  check  solution,  free  from 
sulphides,  but  otherwise,  especially  with  regard  to  inci- 
dental impurities,  similar  to  the  actual  sample  to  be 
tested.  50  c.c.  of  each  solution  arc  then  placed  in  Xess'.er 
tubes,  and  1  c.C.  of  alkaline  plumbate.  prepared  by  digesting 
litharge  in  5  per  cent,  sodium  hydroxide  solution,  is  added. 
A  solution  of  sodium  sulphide  containing  1  nigral,  per  c.c. 
is  added  to  the  check  solution  from  a  burette  until  the 
colour  in  the  two  tubes  is  matched.  The  colour  is  dis- 
tinct,  and   immediately   attains   its    maximum   intensity. 

— R.  I*. 
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Stllpindts;     Conditions   of   precipitation    and   solv 
Metallic .     c.    Bruni    and    M.    Padoa.   A1       B. 

rl  dei  Lineei  Roma,  1905,  14.  [2],  525  -528.  I  l  em. 
Centr.,  1006,  1.  215  -216. 
Is  1894  OBtwald  stated  t Htxt  by  treatment  with  sul- 
phuretted hydrogen  under  pressure,  it  should  be  | 
to  precipitate,  foi  example,  zinc  from  acid  solutions,  and, 
inversely,  if  tin-  hydrogen  sulphide  exorl  onlj  a  very  small 
re,  lead  sulphide  ami  antimony  sulphide  should  be 
soluble  in  a.  ids.      The  authors  have  experimentally  tested 

statements.  Concentrated  sulphate  solutions  of 
iron,  manganese,  line  and  cadmium,  and  chloride  solutions 
of  cobalt  and  nickel  were  treated,  in  presence  of  hydro- 
,  hloric  acid,  with  hydrogen  sulphide  under  strong  pressure. 

is  purpose  the  solution  under  examination  was 
introduced  into  a  cooled  tube  containing  some  lii  id 
hydrogen  sulphide,  and  the  tube  sealed,  (hi  allowing  to 
stand,  the  temperature  of  the  tube  gradually  rose  :  at  the 
ordinary  temperature,  the  pressure  inside  the  tube 
amounted  to  1  1-34 — 16-38  atmospheres.  All  the  solutions 
gave  abundant  precipitates  of  sulphide,  except  that  of 
manganous  sulphate,  thus  confirming  Ostwald,  who  gave 
manganese  sulphide  as  the  most  soluble  sulphide  in  its 
«roup.  On  opening  the  tubes,  contrary  to  expectation, 
none  of  the  precipitated  sulphides  redissolved  ;  even  on 
heating,  only  the  sulphide  of  zinc  went  into  solution. 
With  respect  to  the  second  part  of  Ostwald's  statement, 
it  was  found  that  an  acid  solution  of  cadmium  sulphate, 
which  under  ordinary  conditions  yielded  a  precipitate  of 
cadmium  sulphide,  gave  no  precipitate  with  hydrogen 
sulphide  under  diminished  pressure. — A.  S. 

Chromium  in  Sled  :    Determination  of  .  by  means  of 

Ammonium    Persulphate.     H.    E.    Walters.     J.    Amer. 

Chem.  Soc.,  1905,  27.  1550— 1553. 
The  author  uses  a  method  by  which  chromium  and 
manganese  can  both  be  determined.  It  is  not  directly 
applicable  to  tungsten-  or  molybdenum-steels,  which  often 
contain  a  chromium  carbide  insoluble  in  sulphuric  acid. 
If.  after  solution  of  the  steel,  this  carbide  be  filtered 
off,  fused  with  sodium  carbonate,  and  the  product 
added  to  the  main  solution,  the  process  can  then  be  pro- 
ceeded with.  The  method  is  as  follows  : — The  sample, 
1-25  grins.,  is  weighed  into  a  No.  3  beaker,  dissolved  in 
35  c.c.  of  1  :  5  sulphuric  acid,  and  a  little  ammonium  per- 
sulphate added  to  the  hot  solution  to  oxidise  iron  and 
carbonaceous  matter  ;  the  solution  is  diluted  to  1C0  c.c, 
40  c.c.  of  silver  nitrate  solution  (0-4  per  cent.)  and 
5 — 7  grms.  of  ammonium  persulphate  ate  added,  and  the 
whole  boiled  till  excess  of  persulphate  is  destroyed,  say,  for 
five  minutes.  The  solution  is  transferred  to  a  500  C.C. 
flask,  cooled,  made  up  to  volume.  Hli)  c.c  poured  into  a 
100  c.c.  flask,  and  the  remaining  400  c.c.  treated  in  a 
beaker  with  a  known  volume  of  ferrous  sulphate  solution 
of  known  strength,  and  titrated  with  permanganate. 
'I  In  ferrous  sulphate  oxidised  by  the  sample  represents  the 
manganese  and  chromium  in  1  grin,  of  steel.  The 
smaller  portion  of  100  c.c.  is  now  titrated  in  a  porcelain 
dish  with  sodium  arsenite  solution  till  the  colour  is  bright 
yellow.  From  this  the  amount  of  manganese  is  calculated, 
and  the  chromium  is  then  obtained  by  difference. — J.  T.  1). 
Sulphur  in  Zincijerous  Residues  ;    Hetcrmination  of . 

G.  Lunge  and  R,  Stiorlin.     Z.  angew.  Chem.,  1000,  19, 

21-^  2.7, 
Watson's   method  (this  J.,   1888,  305),  as  modified  by 
Lunge,   gives  results  far    below    the   truth   in    burnt    ores 


containing  zinc,  or  in  those  which,  even  though  free  from 
zinc,  contain  high  percentages  of  sulphur.  In  such  cases  the 
authors  rind  that  the  addition  of  chlorate,  which  Watson 
proposed  to  dispense  with,  is  necessary.  For  burnt  ores 
with  less  than  5  per  cent,  of  sulphur,  their  method  is  as 
follows: — 2  grms.  of  sodium  bicarbonate  of  ascertained 
alkalinity  are  accurately  weighed  into  a  nickel  crucible 
of  20 — 30  c.c.  capacity,  and  thoroughly  mixed  with 
3-206  grms.  of  the  finely-powdered  sample  and  about 
'-'  gnus,  of  potassium  chlorate,  by  means  of  a  fiat-headed 
glass  rod.  The  crucible  is  heated  for  30  minutes  by  a 
name  3 — 4  cm.  high,  the  tip  of  which  is  2 — 3  cm.  below  the 
bottom  of  the  crucible,  20  minutes  with  the  flame  raised 
so  as  just  to  touch  the  bottom,  and  10  minutes  with  a 
larger  flame  which  will  raise  the  bottom  of  the  crucible 
to  just  visible  redness,  but  not  melt  the  contents.  The 
crucible  must  be  covered,  and  no  attempt  made  to  stir  the 
contents.  The  crucible  is  emptied  and  washed  out  into  a 
porcelain  dish,  and  the  contents  boiled  with  25  c.c.  of  con- 
centrated neutral  solution  of  sodium  chloride  till  solid 
salt  begins  to  separate.  The  mass  is  now  filtered  through 
a  Schleicher  and  Schiill's  590  filter,  and  washed  with  water 
containing  sodium  chloride  till  free  from  alkalinity. 
The  filtrate  is  then  titrated  with  N/1  or  N/5  hydrochloric 
acid  and  methyl  orange.  From  the  difference  between  the 
amount  required  ami  that  required  by  2  grms.  of  the 
bicarbonate  used,  the  percentage  of  sulphur  is  calculated. 
This  method  answers  not  only  for  burnt  zinciferous 
pyrites,  but  also  for  burnt  blendes.  When  the  zinc  con- 
tent is  high,  the  liquid  is  sometimes  slightly  turbid  from 
zinc  oxide  or  carbonate  ;  it  is  best  then  to  carry  all  the 
titrations  to  distinct  red. 

If  the  sulphur  content  be  above  6  per  cent,  the  propor- 
tions used  should  be — 1-003  grms.  of  sample,  2  grms. 
of  bicarbonate.  4  grms.  of  chlorate,  and  2 — 3  grms.  of 
sulphur-free  ferric  oxide,  which  keeps  the  mass  porous. 
Raw  blendes  can  also  be  treated  in  the  same  way,  using 
0-3200  grms.  of  blende,  2  grms.  of  bicarbonate,  2  grms. 
of  chlorate,  and  2  grms.  of  ferric  oxide  ;  and  the  same  pro- 
portions, omitting  the  ferric  oxide,  give  a  quick  and  fairly 
accurate  sulphur  assay  of  raw  pyrites. — J.  T.  D. 

Rotating  Anode  and  Mercury  Cathode;    Use  of ,   in 

Electro-Analysis.     L.    G.    Kollook   and    E.    F.    Smith. 

J.  Amer.  Chem.  Soc.  1005.  27.  1527—1549. 
The  arrangements  formerly  described  (this  J.,  1905,  1127) 
have  been  applied  to  tbe  electrolytic  deposition  of  other 
metals.  Some  of  the  results,  and  the  essential  data,  are 
given  in  the  table  below,  to  compare  with  that  formerly 
given  Hoc.  eit.).  The  experiments  with  silver,  mercury 
and  bismuth  showed  that  nitrates  can  be  used,  or  nitric 
acid  added  to  the  solution,  without  affecting  the  accuracy 
of  the  process.  An  attempt  was  made  to  use  metallic 
halides,  and  at  the  same  time  to  determine  tbe  halogen 
by  using  a  silver  anode.  It  was  found,  however,  that  the 
coating  of  silver  balide  could  not  be  obtained  sufficiently 
adherent,  but  that  portions  dropped  into  the  cathode 
basin.  15y  reverting  to  the  platinum  anode,  however,  and 
floating  toluene  or  xylene  on  the  liquid,  it  was  found  that 
the  electrolysis  of  halides  could  be  successfully  carried  out 
without  injury  to  the  anode,  the  toluene  completely 
absorbing  tbe  halogen  formed. 

The  authors  have  also  found  that  in  this  way  perfect 
separations  of  iron  can  be  effected  from  uranium,  alu- 
minium, thorium,  lanthanum,  praseodymium  and  neo- 
dymium,  cerium  and  zinconium. 


Metal. 

Sulphuric  acid 
Weight  of        or  nitric  acid 
metal  present            present 
(or  toluene). 

Volume  of 
electrolyte 

Speed  of 
Current.            E.M.F.               anode.               Time. 

Weight  of 
metal  found. 

Cadmium 

Tin   

Silver   

Mercury 

Cobalt  chloride    . . 

Gold 

Ferric 

Mercuric 

stannous     ,. 

Cadmium    bromide 

Grms. 

Il-'.l-lsil 

0-4106 
0-2240 
0-3575 
0-2773 
0-1250 
0-1200 
0-10  '.a 
H-2525 
0-160(1 
0-2212 

8.   0-125 

a  o-2 

N.  0-16 
N.  0-2 

S  or  N.  0-5 
T.    lo 
T.  Id 
T.   10 
T.    Ill 
T.  10 
T.    Ill 

i 

5 
5 
5 
5 

12 
5 
5 
5 
5 

10 
5 

Amperes. 

3-5 

4 

4-6—3-0 

3 

3—4 

2—4 

2—3 

2—4 

1—3 

2—3 

2 

Volts.         ,  Eevs.  per  min. 
10 — 7                     360 
5                           360 
6-5—6                     12110 
7—5 
5 

10 

9 
10—7-5 

7      li 

5 

Mins. 
12 

9 

4 

4 
15 

5 

5 
12 
10 
15 
10 

Grms. 
0-9481 

0-4109 
0-2240 

0-3573 
0-2777 
0-1250 
0-1200 
0-1029 
0-2524 
0-1597 
0-2215 

—J.  T.  D. 
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Antimony;     Rapid   Deposition   of  - — ,   by   Eh  I 

.1     Laugnesa  mi. I   R,   F.  Smith.     •'     Vmer.  Chen 

1006,  27.  1824  1527. 
'I'ii  k  authors  have  repeated  Exner's  experiments  [tl  l  . 
1903,  1160),  and  endeavoured  in  give  tin  condif  m 
precision,  ami  thus  secure  uniformity  is  the  results  Hie 
antimony  solution  (10  c.c.,  containing  about  0*25 
of  antimony)  was  placed  In  the  platinum  basin  used  us 
anode,  ami  to  it  were  added  16  c.c.  <>t  Bodium  sulphide 
solution  (."|>.  gr.  1*18),  3  grma.  of  potassium  cyanide, 
I  0.0.  nf  In  per  cent,  sodium  hydroxide  solution,  ami  water 
in  make  n | >  Tn  cc.  The  solution  was  heated  nearly  to 
boiling  ami  eleotrolysed  with  a  current  of  6  amperes  |ht 
Bq.  dcm.,  at  3*5-  t-n  vdli-.  with  rotating  anode,  ami  in 
16  minutes  the  whole  of  tin-  antimony  was  deposited  j< 
a  bright  grey  adherent  coating  (results,  0-2402  to  0-2410 
grm.  instead  nf  0*2406).  With  roughened  dishes  I  grm. 
could  be  accurately  deposited  in  20    25  minutes. 

Two  analyses  ,'t  stibnite  were  made,  0-5  grm.  nf  the 
mineral  being  dissolved  in  20  c.c.  nf  sodium  sulphide 
solution,  filtered  ami  washed  From  tin-  insoluble  matter, 
and  the  solution  electrolysed  under  tin-  above  conditions 
(7  amp.,  3  volts.  20  26  minutes),  rim  two  results  were 
71*09  and  70*72  per  rent. 

The  same  process  affords  a  means  of  completely  separat 
ing  arsenic  from  antimony.     Solutions  containing  0-1268 
grin,  of  antimony  and  0-2000  grin,  of  arsenic  gave  in  six 
experiments  deposits  of  antimony  weighing  from  0*1267 
to  0*1269  grm.— J.  T.  D. 

OBOANIC— QUANTITATIVE. 


Carbon   Bisulphide 
D.   Stavorinus. 


/.'.  it-*  m   ;     l>il,  riiiiinih 

.1.  Gasbeleuobt,    1906,   49.   8. 


The  author  applies  Petersen's  method  (this  J..  1903. 
1017)  based  upon  the  formation  of  xanthogenate  from 
carbon  bisulphide  and  quantitative  oxidation  of  its  sulphur 
with  hydrogen  peroxide  in  alkaline  solution,  to  the  detei 
mination  of  the  small  quantities  of  carbon  bisul* 
present  as  impurities  in  commercial  benzene.  25 
of  benzene  are  mixed  in  a  beaker  with  70  e.e.  of  90  per  cent. 
alcohol  and  10  e.e.  of  S  per  cent,  sodium  hydroxide  solution 
added.  After  standing  for  half-an  hour.  5  c.c.  of  con- 
centrated hydrogen  peroxide  solution  free  from  acid  are 
added,  and  the  alcohol  is  distilled  off  on  the  water-bath. 
The  solution  is  diluted  with  200  e.e.  of  water,  acidified 
with  hydrochloric  acid,  and  the  sulphuric  acid  formed 
precipitated  with  barium  chloride.  The  method  may 
be  adapted  to  volumetric  working  by  [using  X  I  sodium 
hydroxide  solution  for  the  xanthogenate  reaction  and 
titrating  back  with  X  5-acid  using  methyl  orange  as  an 
indicator  after  oxidation  with  hydrogen  peroxide  :  1  c.c.  of 
X  1  sodium  hydroxide  solution  =  0-019  grm.  of  carbon 
bisulphide.  Thiophene  is  not  attacked  by  an  alkaline 
hydrogen  peroxide  solution. — R.  L. 

Paraffin    8eali  :    Determination   of  the  Oil   in   .     L. 

Xeustadtl.     Chem.-Zeit..    1900.   30.    3S. 

Auvantaoe  is  taken  of  the  fact  that  the  oil  is  completely 
soluble  in  acetone,  whilst  only  a  small  proportion  of  the 
wax  is  dissolved,  and  this  can  be  entirely  removed  by 
cooling  the  solution  to  — 15°  C.  One  grm.  of  the  finely 
powdered  scale  is  digested  with  10  c.c.  of  acetone  at  the 
ordinary  temperature  for  one  or  two  hours.  The  mixturt 
is  then  placed  in  a  freezing  bath  and  cooled  to  —  1 5 
The  solution  is  filtered  through  cotton  wool  in  a  filter 
tube  surrounded  by  a  freezing  mixture,  and  the  insoluble 
scale  is  washed  with  cooled  acetone.  The  filtrate  i- 
collected,  the  acetone  is  distilled  off,  and  the  oil  is  dried 
at  100c  C  and  weighed.  This  method  gives  results  which 
agree  perfectly  among  themselves,  but  which  arc  always 
higher  than  those  obtained  by  the  old  method  of  pressing 
the  oil  out  of  the  scale  mechanically,  since  the  removal 
of  oil  in  the  latter  case  is  never  complete. — J.  F   11 

Rubber;     New    method    of    analysis    of    Jiaic .      R. 

Ditmar.     Gummi.-Zeit,  1900,  20.  364—366. 

To  determine  moisture,  1  grm.  of  the  raw  rubber  is  dried 
at  60c  C.      For  the  ash.  1  Jim.  of  the  masticat)  d  ml  ' 


incinerated  in  a  platinum 

the  masticated  rubber  are  extracted   witl  in  a 

Soxhlei  apparatus,  whilst  for  total  impurities,   I  grm 
the  rubber,  after  extraction  ol  the  ■  ed  in 

Iiki  ,■..-.  nf  benzene  on  the  wal  ir-bath,  and  the  solutii 
centrifugali  ed      Bv    subtractir,  ol 

insoluble  matter  that   of  the  inorganic  impuriti 

the  percentage  ol  organic  impurities  (albumii i 

albanes.  ,\-    i  is  obtained.     The  pure  rubber  is  either  i 

..I  by  difference,  or  the  benzene  is  distilled  ofl  from 
the  clarified  solution  and  tin-  residue  weighed. 

The  Following  results  were  obtained  in  the  case  of  five 
different  rubbers,  viz.,  (1)  Guatemala    sandy,  from   I 
tillmi  etastiea  :  (2)  Mozambique,  unripe,  from  Landol i>hm  ■ 

(3)  Para,  fine,   fr Hevea  brasUien  I     fine,   large 

Mozambique  balls,  from   Landolphia;    (5)  Gambia  ba 
from  Landolphia  Senegalensis  :  — 


Inorganic 

HIV  . 

Pure 

X, 

Moisture. 

impurities 

mil. n: 

rubber. 

Per  e,  nt 

Per  cent 

Per  rent. 

Per  •  -nt 

l*,-r  cent 

1 

1-155 

:I5-4U 

9-Ul 

o 

5- IS 

14-91 

7-H4 

30-81 

:i 

-- 

0-81 

1-411 

,i.i,. 

04*26 

4 

2-47 

11*51 

8-0 

82-4 

«; 

2-:i9 

2-76 

— E.  W.  L 

Starch;    Polarimetric  Determination  nl .     E.   Ewers. 

Z.  offentl.  Chem.,   1905,   11.  407.      Chem.-Zeit.,   1905, 
29.  Rep.,  382. 

By  continued  treatment  with  glacial  acetic  acid,  dilute 
hydrochloric  acid  and  hot  water,  starch  may  lie  readily 
and  completely  dissolved.  The  author  states  that  this 
method  of  dissolving  Btarch  is  well  suited  to  the  quanti- 
tative estimation  of  starch  in  commercial  starches  and 
flours,  the  amount  of  starch  present  in  the  solution  being 
determined    polsximetrically. — T.  H.  P. 

Starch  and  Amytacettuloses ;   Determination  of  Coagulated 

.     J.     Wolff.      Ann.     Rev.     Chim.     anal.,      190o  : 

through  Woch.  f.  Rrau..  1900.  23,  31. 
Eqi  ai.  quantities  of  starch  arc  placed  with  water  in  three 
flasks  of  equal  capacity,  they  are  then  gelatinised, 
heated  under  pressure,  and  allowed  to  cool.  To  flask  a, 
20-5  c.c  of  a  filtered  10  per  cent,  infusion  of  malt  are 
added,  and  the  mixture  is  maintained  at  a  constant 
temperature  of  60°  C.  To  flask  6  only  0-5  c.c.  of  the  same 
malt  infusion  is  added  ;  flask  r  receives  the  same.  The 
content.-  of  llasks  //  and  r  are  allowed  to  remain  for  three 
hours  at  the  ordinary  temperature  until  coagulation  has 
taken  place.  The  contents  of  flask  //  are  then  diluted  to 
200  c.c.  after  the  addition  of  20  e.e.  of  the  same  malt 
infusion  which  has  been  boiled.  The  contents  of  flask 
c  are  then  fully  saccharified  after  treatment  with  20  c.c. 
of  the  unboiled  malt  infusion,  and  are  also  diluted  to 
l'ii, lee.  The  contents  ol  Mask  o  are  also  fully  saccharified 
and  are  likewise  diluted  to  200  e.e.  All  the  liquids  are 
filtered  and  100  e.e.  of  each  filtrate  are  heated  in  the 
autoclave  at  120°  C.  for  20  minutes.  The  solutions  are 
neutralised,  made  up  to  equal  volumes  and  the  dextrose 
is  determined  in  each,  the  results  being  calculated  as 
starch.  The  difference  between  a  and  '.  gives  the  weight 
of  the  eoagnlum  ;  the  difference  between  a  and  r  _ 
the  weight  of  the  amylocellulose. — J.  F    B. 

Benzaldthyde ;      [Gravimetric]     Determination     of     small 

quantities    of  .     H.   Herissey.     -I.    Pharm.   Chim., 

1900.  23.  60—65. 
Benzaldehyhe  is   precipitated   a-   its   phenylhydrazone, 
formed  according  to  the  reaction 

CfiH,XH.XH.,  +  CcH;,.n 
CcH-,CH:X.XHi'„H--i 
The  reagent  emploved,  consists  of  1   c.c.  of  freshly  redis- 
tilled phenvlhvdrazine  and  OS  c.c.  of  glacial  acetic  acid 
dissolved  in  100  c.c.  of  distilled  water. 

Fifty  c.c.   of  an  aqueous  solution  of  bcnzaldehyde,  or 
the  same  volume  cf  distillate,  obtained  after  the  hydro- 
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l\-i>  o{  a  glueoside,  such  as  amygdalin,  sambunigrin.  or 
prulaurasin,  with  a  ferment,  is  mixed  with  50  cc.  of  the 
above  reagent,  heated  on  the  water-hath  for  20  to  30 
minutes,  and  set  aside  for  12  hours.  The  precipitate  is 
then  collected  in  a  Gooch  crucible,  washed  with  20  c.c. 
of  eold  water,  and  dried  to  constant  weight  over  sulphuric 
acid  in  rami..  The  weight  of  phnnylhydrazone  obtained 
■    0-64081,  gives  the  equivalent  of  benwddehyde. 

Experiments  conducted  with  the  hydrolysis  of  anhy- 
drous amygdalin  by  means  of  emulsin,  and  subsequent 
distillation  of  the  benzaldehyde  formed,  have  given 
results  in  the  determination  of  the  latter,  which,  although 
slightly  below  theoretical  requirements,  indicate  the 
practical  value  of  the  method.  — J.  0.  B. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

■mued  from  page  93.) 

Radium  ;    Effect    of    high    temperatures    on    the    rate    of 

decay  of  tht  active  deposit  from  .     H.  L.  Bronson. 

Phil.  .Mag..  1906,  11,  143—153. 

(  'uf.ie  and  Danne  (Compt.  rend..  1904,  138,  748)  concluded 
from  the  results  of  experiments  on  the  exposure  of  the 
active  deposit  from  radium  to  high  temperatures,  that  the 
"  rate  of  decay  "  of  the  active  materia!  was  permanently 
altered,  and  that  as  the  temperature  to  which  the  deposit 
was  exposed,  was  raised,  the  "  period  "  {i.e.,  the  time  in 
minutes  required  for  the  activity  to  fall  to  half  its  original 
value)  reached  a  minimum  at  about  1100Q  C,  and  then 
began  to  increase  again.  The  author,  however,  by  heating 
a  copper  wire  coated  with  the  active  substance,  in  a  sealed 
tube,  finds  that  temperatures  between  700c  and  1100=  C 
do  not  permanently  affect  the  rate  of  decay  of  the  active 
deposit  from  radium.  Curie  and  Danne's  results  being 
apparently  due  to  neglect  of  taking  into  account  the 
volatilisation  of  one  or  more  of  the  constituents  of  the  active 
deposit. — A.  S. 

Quartz  ,-    Adsorption   of    Water   vapour    and    of    certain 

Sail'    in    aqueous    solutions   by .     L.    F.    Briggs. 

J.  of  I'l.vs.  Chem.,   1905,  9.  017—040.     Chem.  Centr., 
1906,  1.  215. 

The  powdered  quartz  used  in  the  experiments  was  eom- 
of  particles  of  from  0-005  to  0-'25  mm.  diam.  ; 
100  grins,  were  shaken  with  150  c.c.  of  the  solution  at 
22  C  Alkali  hydroxides  were  adsorbed  to  a  much 
greater  extent  than  alkali  carbonates ;  the  amount  of 
adsorption  increased  with  the  concentration  of  the  solu- 
tion. From  a  X  10-solution  of  potassium  hydroxide, 
2-3  X 10"5  grm.-equivalents  were  adsorbed  by  80  grms. 
of  .piartz  sand  with  a  total  surface  of  about'  ll.oiin  s.|. 
cm.  ;  with  the  powdered  quartz,  the  adsorption  was  much 
greater.  Neutral  salts  were  not  adsorbed  to  any  appreciable 
extent.  Experiments  on  the  adsorption  of  water  vapour, 
e.g.,  from  dilute  sulphuric  acid,  by  powdered  quartz, 
were  also  made. — A.  S. 

Solid  Solutions,      F.    Wallerant.     Comptes   rend.,    1900, 

142.  100— 101. 
Mixti  res  of  isomorphous  crystals  have  sometimes  been 
likened  to  solutions  of  one  solid  substance  in  another. 
sin!  i  their  physical  properties  vary  with  their  composition. 
The  author's  results  tend  to  strengthen  this  view,  since 
they  show  that  both  diffusion  and  re-crystallisation  can 
take  place  in  tic-.-  -olid  mixtures.  If  a  mixture  of  potas- 
sium nitrate  and  ammonium  nitrate,  containing  80 93 

per  cent,  of  the  latter  salt,  be  fused  and  then  allowed  to 
solidify,  th.re  is  obtained,  above  104  C.  a  conglomerate 
of  two  kinds  of  crystals,  one  being  isomorphous  with 
potassium  nitrate,  and  containing  80  per  cent,  of  the 
ammonium  salt,  the  other  being  quadratic  and  containing 
93  per  cent,  of  ammonium  nitrate.  At  104"  C.  the  mass 
i  loudy,  the  crystals  can  no  longer  In-  discerned, 
and  movi  ments  take  place  within  the  mixture.  As  a 
result  of  this  diffusion  uniform  zones  of  crystals  are  gradu- 
ally formed,  which  crystals  belong  to '  the  monoclinic 
si-tern,  and  have  a  composition  intermediate  between  that 
of  the  two-components.  The  converse  phenomenon  takes 
place  in  the  case  of  a  mixture  of  two  parts  of  ammonium 


nitrate  and  one  part  of  ca-sium  nitrate,  mixed  by  fusion 
and  allowed  to  solidify.  The  mass  first  solidifies  in  the 
form  of  cubic  crystals,  which  on  further  cooling  change 
into  rhombohedral  crystals  isomorphous  with  those  of 
caesium  nitrate.  These  latter  are  slowly  transformed  into 
a  conglomerate  of  two  kinds  of  crystals,  quadratic  and 
rhombohedral,  both  of  which  are  mixed  crystals  of  the 
two  nitrates  of  different  compositions. — J.  F.  B. 


Prizes. 

Alcohol ;    Prizes  for  denatured  .      Chem.    &    Drug., 

Feb.   10,   1900. 

The  Commission  appointed  by  the  French  Government 
to  inquire  into  the  methods  of  examining  and  methylating 
alcohol  have  decided  to  offer  the  following  prizes  for  open 
competition,  irrespective  of  the  nationality  of  the  com- 
petitors :  ( 1 )  A  prize  of  20,000f.  for  a  method  of  methylat  - 
ing  alcohol  which  shall  be  preferable  to  that  now  in  vogue 
in  France,  and  at  the  same  time  prevent  any  defrauding 
of  the  revenue  ;  and  (2)  a  prize  of  50,000  fr.  for  a  method 
which  shall  permit  of  the  use  of  alcohol  for  illuminating 
purposes  under  the  same  conditions  as  those  applying 
to  petroleum.  Further  details  may  be  obtained  from 
the  Commission. 


Trade  Report. 

British  Chemical  Trade  in  1905. 

The  following  are  further  details  of  the  British  Chemical 
trade  in  1905.     (See  this  J.,  1900,  94)  :— 

Imports. 


Article. 

Quantity. 

Value. 

Dyestuffs    (other  'than    dyew 
substances  used  in  tanning 

Cutch    

Pyes.  Coal  tar  : 

Alizarin  and  Alizarin  Dyes 

oods)    and 

or  dyeing  : 

Cwts. 

.    Tons 

Cwt. 

563.604 
3,247 

57.703 

174.363 

32.240 

1.331 

7.078 

8.201 

576,924 

25,652 

£ 

243.580 
72,543 

217.636 
975.644 

121  269 

Other  coal  tar  dyes 

Extracts 

3.890 
652.174 
148  172 

Cwt. 

Tons 

'ments  : 

116,902 
159.474 
262,819 

Painters'  Colours  and  Pi$ 

306,113 

17.406 

288.384 

1.464.453 

250,703 

85,615 

282,858 

814.603 

Total    

2,076,356 

47,346 

29.223 

104.436 

421, U26 

1,433,779 

Manures  : 

209,913 
138,906 

Xitrate  of  soda  (cubic  nitre)    

Phosphate  of  lime,  and  rock  phosphate  ,, 

1.104.687 
616,131 

Exports. 


Article. 


Quantity.  |     Value. 


Coal  products,  not  dyes  : 

Aniline  and  coal  tar  oils   .  .* Cwts. 

Carbolic  acid 

Naphthalene  and  anthracene    ....      „ 
Other  sorts    

Total 

Dyestuffs  : 

Products  of  coal  tar 

Other  sorts    

Total 


901.416 

135.767 

99,917 

9,187,689 

£ 

236.565 

157.571 

20,545 

932,993 

10,324.789 

1.347.674 

60.356 

lso. 743 

196.828 
181.486 

246,099 

378,314 
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Kxpur 

U — (oonti 

Attlele. 

IJUiilll  It  > 

1 

Materials  : 

Cwtn 

147,189 

301,141 

561.204 
574.170 

431. 1171 

Painters'  Colours  and 

«  Int.'  Ii>ail     

149,91  i 

1,618 

81,988 

1,373,440 

Nickel  oxide   

-     - 

Total 

1.7-1',  Kin 

2,101,888 

Boda  Compounds 

1,491,826 

1,513,598 
200,103 

742.:i:l2 
347,187 

..     sulphate  (aaltcake) 

741.521 
04,176 

4.721.235 

1,436,524 

New   Books. 

A  Himhiiii'K  fob  Cakb-Sugab  Manufacturers  ami 
their  Chemists.  By  Ciilfokd  L.  Si-emeu.  D.Si  - 
Formerly  Chief  of  Sugar  Laboratory.  U.S.  Department 
of  Agriculture,  ic.  Fourth  Edition,  Rewritten  and 
Enlarged.  First  Thousand.  John  Wiley  and  Song, 
New  York.  Chapman  and  Hall,  Ltd.,  London.  1906. 
Price  $3.00. 

Small  16mo  volume,  bound  in  morocco  and  gilt,  contain- 
ing 3:20  pages  of  subject  matter  with  52  Ulustrati 
and  the  alphabetical  index,  followed  by  list  of  tables  and 
formula?.  The  subject  is  divided  into  two  parts.  I. 
The  JIaxufacti  ke  of  Cane  Sugar,  ami  II.  SuOAB 
ANALYSIS.  The  sub-divisions  of  these  branches  an 
follows: — I.  (i)  Extraction  of  the.  Juice,  (ii)  Its  Purifica- 
tion, (iii)  Filtration  of  the  Juice  and  Scums,  (iv) 
Chemical  Reagents  used  in  Purifying  the  Juice,  (v) 
Evaporation  of  the  Juice,  (vi)  Preservation  of  the  Juice 
and  Syrup,  (vii)  Crystallisation  of  the  Sugar,  (viii) 
Curing  the  Sugars.  Disposal  of  Low-grade  Sugar.  II. 
(i)  Composition  of  the  Sugar-cane  and  Molasses,  (ii) 
Properties  of  the  Sugars  in  the  Cane,  (iii)  Optical  and 
Chemical  Methods  of  Sugar  Analysis,  (iv)  Density 
Determinations,  (v)  General  Analytical  Work,  (vi) 
Chemical  Control  of  Sugar-house  Work,  (vii)  Examination 
of  Bone-black,  (viii)  Analysis  of  Limestone,  Lime,  and 
Sulphur,  (ix)  Lubricating  Oils,  (x)  Analysis  of  Flue- 
gases,  (xi)  Quality  of  the  Water-supply  and  Treatment 
of  Impure  Water,  (xii)  Fermentation,  (xiii)  Special 
Reagents,     (xiv)    Reference    Tables. 


As'RF.ui  m.    /i  m    >M  i "  ■    ■•  I    uit  LAM 

Aiis"lirl'H.\»i  it-'  ii  i  i  ■<■.,.  i        hi  i:     ,i  i    .  ■   i 
vn  u  \  n,     Mm    '  i       Helbing 

and  Ljchtenhahn's  Verlag,  vorm     Reich-Detlofl 

II 

svu  volume,   •  "iii.uimiL   239    pa  i    matter. 

The  subject  is  treated   under  the  followin 

dst    1.  1 1  ist  my  and  i  lensral  Significance  ol  Capillarity. 
II.  Introduction  to  "Capillar]  Analysis."     IIL  Capillarv- 
and   Absorptive-Behavioui    oi    the    Dyestuffs,   Alk.it 
Oils  and  Naphthas.    IV.  Application  of  Caj 
in    Inorganic    Chemistry,     V.    Appli  Capillary 

Inalyais   in   the   Testing   of   Foodstuffs,   i  ■■  in 

Pharmaceutical    Chemistry.     VI.     Application    also    in 
Physiology. 


Em  rum  si.     iv     mi;    TheRMODYNAMIK     mi      I>,m 
ischer  Grundlaqe.     von  Dr  .hi  ii-   Meyer.     Privat- 
dozent  an  dcr  Univer  ital    Breslau      Wilhelm   Ki 
Vi  rlag      Salle  a.  S.     1906.     Price  M.8. 

smi    volume,   containing   209    pages   ol    Bubjeci    matter. 
and  alphabetical  indexes  of  authors  and  subjects.     The 
entire   subject    is   treated    under    the    following    head 
Introduction.    I.  .Mathematical  Introduction      II.  and 
III.    Energy  and  its  two   Prime    Factors.     A..  IV.  ( 'alori- 
metry.     V.  Thermometry.     VI.   Equations  ol  Condition. 
VII.      Thermodynamic    Co-efficients.      B.,  Viii,      i 
Principle    of    Thermodynamics.     IX.     Employment     of 
Ideal  Gases.     X.    Thermochemistry.      XL    Depend' 
of  the  Internal    Energy  on  the  Temperature.     ('..  XII. 
Carnot's  Process.     XIII.  The  Second   Principle  of  Ther- 
modynamics.      XIV.       Irreversible       Processes.       XV. 

Entropy.      XVI.     Entropy    of    Ideal  Gases  and    Casi a 

Mixtures.  XVII.  Applications  of  the  Entropic  Theory. 
XVIII.  Absolute  Temperature.  XIX.  Thermodynamic 
Potentials.  XX.  Conditions  of  Equilibrium.  XXI. 
Theory  of  Phases.  J)..  XXII.  I'm  Energy.  XX HI. 
Application  of  Isothermal  Processes.  XXIV.  Dilute 
Solutions.  XXV.  Law  of  Mass  Action.  XXVI.  Appli- 
cations. XXVII.  Electrical  Enemy.  XXVUI.  Free 
Energy  of  Formation.  XXIX.  Heat  of  Reaction  and  the 
Isochore. 


The  Laboratory  Book  of  Dairy  Analysis.  By  H. 
Droop  Richmond.  F.I.C.  ('has.  Griffin  and  Co.,  Ltd., 
Exeter  Strict.  Strand,   London.     1905.     Price  2s.  fid. 

nett. 

Small  8vo  volume,  containing  86  pages  of  subject  matter 
and  the  alphabetical  index.  The  text  contains  38  illu-- 
trations,  and  i-  sub-divided  as  follows: — I.  Introduction. 
Constituents  of  Milk,  and  its  Products,  Ac.  II.  Analysis 
of  Milk.  III.  Analysis  of  Liquid  Milk-Products.  I\. 
Application  of  Analysis  to  the  Solution  of  Problems. 
V.  Analysis  of  Butter.     VI.  Analysis  of  Chi 


Chapters  on  Paper  Making.  Vol.  II.  Comprising 
Answers  to  Questions  on  Paper  Making  set  by  the 
Examiners  to  the  Citv  and  Guilds  of  London  Institute. 
By  Clayton  Beadle.  H.  H.  G.  Grattan.  17.  The 
Borough,  London  Bridge.  London.  S.E.  1906.  Price 
5s.  nett.     (See  this  J.,  1904,  565.  for  notice  of  Vol.  I.) 

Small  Svo  volume,  containing  168  pages  of  subjei  : 
matter  and  the  alphabetical  index.  The  work  is  divided 
into  thirteen  chapters,  as  follows: — I.  Technical  Education 
as  Applied  to  Paper-making.  II.  The  Use  of  Specially 
prepared  Size  in  Dry  Sheets  for  Paper  Sizing.  III.  to 
VII.  Questions  set  at  the  Citv  and  Guilds  of  London 
Institutes  Examination  for  1901,  1902,  1903.  1904.  and 
1905.  VIII.  Answers  to  1901,  Ordinary  Grade.  IX. 
Answers  to  1901,  Honours  Grade.  X.  Answers  to  1902, 
Ordinary  Grade.  XI.  Answers  to  1902,  Honours  Grade. 
XII.  Answers  to  1903.  Ordinary  Grade.  XIII.  Answers 
to  1903,  Honours  Grade. 


Fabrication  des  Prodi-its  CllIMIi.'lES  PruI'RLMENT 
Dits.  Royaume  de  Belgique,  Ministers  de  l'lndustrie 
et  du  Travail.  J.Lebegueei1  B  de  la  Madeleine,  46, 
Brussels.     Price.  4  fr.  50.  post  free. 

Royal  Svo  volume,  containing  353  pages  of  subject  matter, 
a  classified  table  of  contents,  and  a  frontispii  ating 

the  chemical  manufactory  at  Baelen-Wezel.  The  work 
gives  a  description  of  the  various  chemical  industries  of 
Belgium  ;  its  scorn.'  may  be  judged  from  the  following 
extracts  from  the  index: — First  Purl.  Sulphuric 
and  Superphosphates.  I.Mineral  Acids  and  By-products. 
(1)  Sulphuric  Acid.  (2)  Xitnc  Acid.  '3)  Sodium  Sulphate 
and  Hydrochloric  Acid.  II.  Calcium  Phosphates.  (1) 
Superphosphates.  (2)  Dissolved  Guano.  (3)  Bt 
Phosphates.  III.  Accessory  Product-  :  Copper  Precipi- 
tate, Copper  Sulphate,  Copper  Nitrate,  Ferrous  Sulphate. 
Ferric  Chloride.  Barium  Salts,  Sodium  SilicoHuoruli  ; 
Arsenic ;    Nickel    and    Copper    Arsenides.     Second    Pari. 
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Soda.  Chloride*  and  Potash  Salts.  I.  Sodium  Carbonate 
and  By-products.  II.  Bleaching  Powder  and  Caustic 
Soda.  "III.  (1)  Soda  Crystals.  (2)  Sulphurous  And 
and  Bisulphites.  (3)  Magnesium  Sulphate,  Sodium 
Hypochlorite,  Zinc  Chloride,  Sodium  Sulphide.  I\- 
l'  Potassium  Carbonate  and  Caustic  Potash.  (2) 
Potassium  and  Ammonium  .Nitrates.  (3)  Refined  Salt. 
Third   J'uri.     Other    Products   <■/    Natural    Minerals.     I. 

(1)  Alumina  and  Aluminium  Sulphate.     (2)  Potash  Alum. 

(3)  Various  Aluminium  Salts.      II.      (1)  Phosphoric  Acid. 

(2)  Double    Superphosphates.     (3)     Alkali     Phosphates. 

(4)  Phosphorus  and  Copper  Phosphide.  III.  Mineral 
Colours.  (1)  Cerussite.  Massicot  and  Minium.  (2)  Zinc 
White,  Grev  Oxide,  and  Zinr  Powder.  (3)  Lithopone. 
|4|  Ultramarine.  (•">)  Ferric  Oxide  Pigments.  (6)  Various 
Colours.      IV.  Compressed  Gases.      (1)  Oxygen  and  Hydro- 


gen. (2)  Sulphur  Dioxide.  (3)  Carbon  Dioxide.  (4) 
Anhydrous  Ammonia.  V.  (1)  Sulphur.  (2)  Barium  Sulphate. 
(3)  Borax  and  Boric  Acid.  (4)  Sodium  and  Potassium 
Silicates.  Fourth  Pari.  Coal  and  Wood  Products: 
I.  By-products  of  Coal-tar  Distillation.  II.  Secondary 
Coal-tar  Products,  Ferrocyanides  and  Thiocyanates, 
Ammonia.  Ammonium  Sulphate.  Tar  Oils  and  their  Pro- 
ducts. Pitch.  III.  Direct  Wood  Products.  A  (1)  Tannic 
Extracts.  (2)  Salicin.  B.  Pyroligneous  Acid.  IV. 
Secondary  Wood  Products.  (1)  Methyl  Alcohol  and  its 
Derivatives.  (2)  Calcium  Acetate  and  Products  derived 
therefrom.  (3)  Wood  Tar  derivatives.  V.  Various 
Organic  Products.  (1)  Ethyl  Ether  and  Acetic  Ester. 
(2)  Nitrocellulose  and  Collodion.  (3)  Acetaldehyde  and 
Paraldehyde.  VI.  Fine  Chemicals.  (I)  Laboratory 
Products.     (2)    Pharmaceutical    Preparations. 
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Official   Notices. 


EXTRAORDINARY   GENERAL  MEETING    OF    INK 
SOCIETY. 

Notice  is  hereby  given  that  an  Extraordinary  G        il 

Meeting  of  the  Society  will  be  held  at  3.30  o'clock,  pre- 
cisely, in  the  afternoon  of  Tuesday,  the  twenty-seventh 
day  of  March,  1900,  at  the  House  of  the  Society  of  irts, 
John  Street,  Adelphi,  W.C,  by  kind  permission  • 
Council  of  that  Society,  with  the  object  of  considering 
and  adopting  the  resolution  mentioned  in  the  Requi 
hereinafter  set  forth  : — 

"To  the  President  and  Col  n<  D   0,1  inn 
So(  iety    of    Chemical    Industry." 

We.  the  undersigned  Members  of  the  Society  of  Chemical 
Industry,  hereby  request  that,  in  accordance  with  Bye-Law 
40,  you  will  convene  an  Extraordinary  General  Meeting 
of  the  Society  with  the  object  of  considering,  and  if 
approved  by  the  said  Extraordinary  Meeting,  of  adopting 
the  following  resolution  (that  is  to  say) : — 
Resolution. 

"  That  it  is  desirable  that  the  Society  of  Chemical 
Industry  as  now  existing  should  be  incorporated  under 
and  subject  to  the  grant  of  a  Royal  Charter  and  that 
the  Council  be  and  hereby  is  authorised  to  take  all 
necessary  steps  to  procure  the  grant  of  a  Royal  Charter 
of  Incorporation." 

Dated  this  twenty  second  day  of  December,   1905. 

Here   follow  signatures  of  the  following  : — 

George  Beilby.  Henry  de  Mosenthal. 

V.  G.   Bloede.  Prof.  Chas.  E.  Munroe. 

J  as.   H.   Bowman.  Jas.   P.  Murray. 

Eugene  A.   Byrnes.  Robert  \V.  Xeff. 

Eustace  Carey.  A.  L.  Norton. 

Prof.  Frank  Clowes.  D.  H.  T  Peploe. 

Frederick  P.   Dewey.  Dr.  W.  H.  Perkin. 

Dr.   Edward  Divers.  Dr.   Frederick  B.   Power. 

Dr.  A.   R.  L.   Dohme.  Sir  William  Ramsay. 

Thos.   Fairley.  Sir  Boverton  Redwood. 

Dr.  Fred.  W.  Frerichs.  Walter  F.   Reid. 

Oscar  (iuttniann.  President  Ira  Remsen. 

Samuel  Hall.  Sir  Henry  E.   Roscoe. 

Jas.   Otis  Handy.  George  D.   Rosengarten. 

Dr.  B.  J.  Harrington.  Dr.  Samuel  P.  Sadtler. 

Dr.  Edward  Hart.  Alfred  Gordon  Salamon. 

Otto  Hehner.  Dr.  Karl  F.  Stahl. 

E.  Grant  Hooper.  H.  E.  Stuart. 

David  Howard.  Sir  Joseph  W.  Swan. 

H.  Aug.  Hunicke.  H.  P.  Talbot. 

C.  C.  Hutchinson.  M.  J.  Taylor. 

Prof.  Edward  H.  Keiser.  E.   C.  Thompson. 

Prof.  W.  R.  Lang.  Dr.  T.  E.  Thorpe. 

Ivan  Levinstein.  Prof.  W.  A.  Tilden. 

Arthur  R.   Ling.  Thos.  Tyrer. 

Anthony  McGill.  John  H.  Usmar. 

Edward  Mallinckrodt.  W.  H.  Van  WinckeL 

N.  H.  Martin.  S.  S.  Voorhees. 

Prof.  R.  Meldola.  Dr.  W.  H.  Walker. 

Dr.  Rudolph  Messel.  R.  A.   Wallace. 

Dr.  W.  Lash  Miller.  Charles  Wightrnan. 

Dr.  Ludwig  Mond.  Dr.  H.  W.  Wiley. 

SIXTH  INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTRY.  ROME,   1906. 

The  Sixth  International  Congress  of  Applied  Chemistry 
will  be  held  in  Rome,  commencing  on  April  25th,  1906. 
All  communications  should  be  addressed  to  the 
General  Secretary,  Prof.  Vittorio  ViUavecchia,  Via 
Panispoma.  89,  Rome. 

The  attention  of  Members  is  drawn  to  the  Notice 
which  accompanied  the  February  1  "ith  issue  of  the  Journal. 

The  Executive  of  the  Congress  have  arranged  with  Messrs. 
Thos.  Cook  &  Son,  of  Ludgate  Circus,  EX.,  54,  Piazza 
Es-»dra  di  Termini  and  IB  Piazza  di  Spagna,  Rome,  to 
procure  suitable,  accommodation  for  members  during  the 
Congress,  and  a  list  of  hotels  has  been  prepared  at  which 
accommodation  can  be  provided,  with  prices.   Messrs.  Thos. 


Cook  A  Son  «ill  also  I b  ation,  lull  ii 

H. ai  as  i"  i  rain  »ei  i  ii  i 

I  lie  Qom  i "I  8ei  n  tarj  will  be  obliged  il  thosi   mi  others, 
#ho  have  mad 

ttee   i"    Rome,    will   forward    Ihi  to   the 

Society,  in  order  that  arrangement 

headquarters  in  B and  for  oombirn 

would   also   be  oi   Bervice   >l    they   would   indicate   their 
contemplated  date  of  departure  ami  pn  ite,  and 

also  whether  thej    havi     i    preference  for  any  particulai 
hotel  in  Rome. 

Deaths. 

Bardsley,    Robt,    Messrs.    Jewsbury   and    Brown,    Man 

Chester.  l'Vl>.  20. 
Clark.    Augustus,    Fundicio    do    Bowman,    Pernai 

Brazil. 
Burst,  G.   It  .  22,  Blackfriars  Street,  SaOford.     Feb.  5. 


Canadian  Section. 


Meeting  held  at  Toronto  on  Thursday,  October  lw/.  1905. 

Di:.     I  .     J.     SMA1.E    IN     THE    I   II  UK. 


A      STUDY      IN      CRYSTALLISATION. 

BY    PBOF.    JAS.    B.    BOWMAK, 

Those  engaged  in  practical  crystallisation  an 
confronted   with    the    fact    that    many    influences,    • 

pparently  trivial,  affect  the  process.  Great  cona  nt  ration 
or  rapid  cooling  gives  Bmall  crystals,  less  dense  solutions 
or  slow  cooling  produces  larger  ones.  Agitation  is 
a  factor  to  be  reckoned  with,  as  it  diminishes  the  size, 
while  quiescence  furthers  a  large  growth.  Glaubi 
salt  crystals,  for  instance,  may  be  reduced  to  the  size  of 
those  of  Epsom  salts,  or  increased  to  the  dimensions  of 
walnuts,  according  as  these  conditions  arc  obsei  ved  Not 
only  do  we  have  the  same  substance  crystallising  in 
varying  sizes,  but  in  differing  forms,  so  that  in  a  large 
crystallisation  it  is  sometimes  difficult  to  find  a  i> 
shape.  If  this  is  true  of  chemically  manufactured  crystals, 
how  much  more  does  it  apply  to  those  produced  in  nature 
which  engage  the  attention  of  the  mineralogist  :  The 
crystals  of  the  rocks  are  often  distorted,  twisted  and  com- 
pounded, in  many  cases  being  only  partially  formed  and 
defective.  The  same  mineral  may  vary  in  torn,  as  greatly 
as  a  cube  differs  from  a  tibre. 

One  is  led  to  think  that  the  force  whii  h  causes  matter 
to  crystallise  is  either  subject  to  many  vagaries,  or  that 
the  laws  which  govern  it  are  frequently  interfered  with. 
These  considerations  suggest  the  desirability  of  a  -tudy 
of  the  force  directing  the  tendency  to  crystallise. 

It  is  common  knowledge  that  the  tendency  to  erj  stallise 
varies  widely.  The  colloids  do  not  crystallise;  other 
substances  assume  the  crystal  form  onlj  under  most 
favourable  conditions  and  then,  perhaps,  but  obscurely; 
and  still  others  exist  only  in  a  crystalline  state. 

In  studving  the  influences  which  affeel  crystal] 
it  is  necessary  to  keep  this  jn  mind,  as  it  is  assumed  that 
the  force  with  which  we  are  dealing  is  the  measure  of 
this  tendency  to  crvstaUise,  so  that  in  those  snbstai 
which  crystallise  with  difficulty  interference  would  more 
readily  take  place  than  in  those  which  are  strong  erys- 
tallisers. 

If.  with  a  fused  crystalline  substance,  there  be  mixed 
a  colloid,  crystallisation  will  he  interfered  with.  If.  with 
a  crystallised  substance  in  solution,  there  be  mixed  a 
soluble  colloid,  interference  with  crystallisation  will  take 
place  in  a  similar  way.  This  interference  will  produce 
one  or  more  of  the  following  results : — 

(a)  Total  prevention  of  crystallisation. 

(6)  Suppression  of  some  of  the  lines  of  crystallising 
growth. 
i   Extension  of  the  crystal  to  abnormal  proportions, 
causing  it  to  become  a  compound  crystal. 

((f)  Blending,  gyrating,  and  curving  of  the  crystal  or  ita 
parts. 
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F  i  C  .     I  . 
Sodium  chloride  series — showing  transition  from  solid  crystal  to  extended  framework  ;  does  not  polarize. 


FIG. 


Santonine  crystals  in  colloidal 
medium. 


Grass-like  crystals  of  potassium  platino- 
cyanide  and  gum  arabic. 


FIG.     3 


Salol  series. — From  solid  crystal  to  fibres,  showing  reticulated  "relay"  crystals  grown  to  many  times  their 

normal  size,  and  relay  taking  place  in  both  principal  and  subordinate  lines  of  growth. 

Crystallized  from  fused  salol  and  balsam. 


PjTogalKc  acid  and  castor  oil,  showing  "relay"  on  both 
principal  and  subordinate  lines  of  growth. 


A  rounded  form  of  crystal  converted  into  radiating 
fibres,  quite  common  in  colloidal  mixtures. 


1YI.    J- 


D1X0K     lll'KI  II:    \l  i:\!OKlAI.    LEC]  l  RK 


I  I  . 


In  explanation  oi  these  results,   I  offei   the  following 

h\  pol  lir    cs  : 

(I)  Thai  there  are  lines  of  force  along  whiob 

lation  takes  plai  e  «  bit  h  differ  in  inten  lity  i clii 

the  shape  oi  the  i  rystal  and  also  to  theii  nature  whether 
principal  or  sul [mate 

(■_')  Thai  the  interferenoB)  with  orystallisation  refi 
ooonrs  because  the  supply  oi  material  is  nol  availal 
the  growing  crystal  as  quickly  as  the  crj  talli 
requires  it, 

od  of  investigation. — I  selected  a  number  of 
crystallisable  Bubstances  having  the  following  charac- 
teristics :  — 

(1)  The]  oovered  a  large  range,  so  far  as  crj 
tendencies  were  concerned! 

i'_'i  They  had  strong  polarising  aotion  on  light. 

(8)  They  were  readily  dissolved  or  rased. 

(4)  They  were  miscible  with  Borne  colloid  and  nol  too 
easily  decomposed, 

A  small  quantity  of  one  of  these  Bubstance  was  fused 
or  dissolved  on  s  glass  slide,  together  with  a  suitable 
colloid,  and  allowed  to  crystallise  by  cooling  or  cva  |".i. 

This    was    repeated    with    varying    proportions   of   the 
ingredients,  thus  forming  a  series. 

The  tirst  clause  of  the  hypothesis,  viz.,  that  there  are 
directing  forces  in  a  crystal  and  that  they  manifest  them- 
selves in  lines,  of  which  there  are  principal  ones  leading 
from  the  centre  of  growth,  and  subordinates  lateral  to 
them,  may  be  readily  shown  by  crystallising  a  solution  of 
common  salt  in  gum  arabic  water,  on  a  glass  slide.  (See 
Fig.  1,  which  is  a  fair  sample  of  the  result  which  may  be 
obtained  from  a  large  number  of  substances  treated  in 
this  way.) 

The  second  clause,  viz.,  that  crystallisation  is  inter- 
fered with  by  lack  of  supply.  »as  demonstrated  in  these 
experiments  by  introducing  a  colloid  with  the  solvent 
or  fused  substances.  Kg,  2  is  a  slide  of  santonine.  The 
medium  with  which  the  santonine  was  mixed  in  this  ease 
was  a  colloid,  which  is  solid  at  ordinary  temperatures  and  is 
sott.  but  not  liquid,  at  100°  C,  at  which  temperature 
the  substance  was  allowed  to  crystallise.  The  determined 
efforts  of  the  santonine  to  crystallise  are  here  well  illus- 
trated in  its  gyrations  and  loopings.  By  increasing  the 
proportion  of  colloid,  crystallisation  was  completely  pre- 
vented. 

The  following  principles  are  operative,  under  the  con- 
ditions of  the  experiments,  in  the  formations  of  the 
crystals  :  — 

(1)  Initiation  :  ('2)  Repression  :   (3)  Relay;  (4)  Curving. 

Initiation. — It  is  a  familiar  fact  that  if  a  crystal  be 
introduced  into  a  solution  of  the  same  substance,  cry- 
stallisation will  be  induced.  As  an  illustration,  I  may 
instance  fused  salol,  which,  when  touched  with  8  small 
salol  crystal  adhering  to  a  needle  point,  immediately 
begins  to  crystallise,  'litis  "  initiation"'  is  a  very  important 
principle  in  all  stages  of  the  process  of  crystallisation. 

Repression. — When  crystallisation  is  taking  place  in  a 
liquid,  currents  are  set  up.  to  and  from  the  forming 
crystals.  The  rate  of  the  currents  is  affected  bj  the 
strength  of  the  crystallising  force  and.  also,  by  the  thick- 
ness or  viscosity  of  the  liquid.  If  the  supply  of  material 
is  not  brought  to  the  crystal  as  fast  as  the  crystallising 
force  demands,  the  growth  will  follow  the  principal  lines. 
i'.i..  the  lines  of  strongest  force,  and  result  in  the  sup] 
sion  or  partial  suppression  of  the  subordinate  lateral 
lines,  this  giving  the  crystal  a  tendency  to  become 
fibrous  or  filiform. 

Relay. — By  this  I  designate  a    process    by    which    a 
compound   crystal   is   formed.     It    may    he   described   as 
follows: — The  growing  point   of  a   crystal   pushes 
into  new    material  and   becomes  the  cause  of  initial 
The  advancing  crystal  is  repeatedly  relayed  by  the  I 
of  other  crystals,  and  in  this  way  will  grow  indefinitely, 
unless  prevented,  either  by  obstruction  or  lack  of  supply. 
Xot  only  docs  relay  take  place  along  the  principal  i 
lines,  but  along  the  subordinate  ones  as  well.     When  the 
latter  arc  "  relayed   "  they  initiate  lines  equal,  or  nearly 
equal,  to  the  principal  ones.     (See  Figs.  3  and  5.) 

Curving. — Where  the  crystallising  force  is  nearly 
equalled  by  the  resistance  of  the  medium  due  to  its 
viscosity,   the  crystal  seeks  the  line  of  least  resistance, 


whioh  seen,  to  i"   i  one.    'I  i ill  i   thi 

and  ■  urving  of  I ;  or  i 

I,  mi  hi  i   oi   arl 

Between  1 1"'  not  tnal  ci       il  and  the  -i 
exhibit   them  el  shown   in   the  illustration 

reticulated,    grass-like,    fern-like,    arborescent,    a 

i.  .'>  and  ii.     To  exhibit  these  forms  there  wore 
■  il  on  the  Bcreen  slides  ol  tartaric  and,  antipyrin, 
potassium  quadroxal  •<        Jicyli        id,  i  I,  pyro- 

gallol,   4o.      Qlusl  rations  of  thi 
i, Mind     among    minerals,     in    zinc,    on     thi 
galvanised  iron  sheets,  itill   in   the 

frost-work    on    our    windows    in     winter.      The    logical 
inference   from    these   experiments    is    thai    all   ci 
it   treated   by  some  suitable   method,   maj    be   ma 
elongate  or  twist  or  even  become  fibrous.     1  have  found 
this  result  in  so  d  thai   I  think  it   maj    prove 

true  of  all,  save  where  the  i  i  force  is  so  strong 

that  no  colloid,  equal  to  the  ta-k  of  restraining  it,  can  bo 
found. 

In  crystals  having  ■  diameter  longer  than  the  other. 

the  conversion   to  the   fibrous  form   is  easier  than   where 
the  diameters  arc   alike.      In  studying  the   building  of  a 
crystal,  the  glowing  edge  should  be  the  point 
turn.      The     foregoing    demonstrations     make    this    very 

apparent. 

A  crystallisation  which  admirably  illustrate-  nn  position. 
and  at  the  same  time  give-  extremely  beautiful  effects  with 
the  projection  apparatus,  is  that  of  camphor  monobromide. 
The  crystal  is  formed  by  fusing  a  small  quantity  of  the 
salt  with  some  fir  balsam  on  a  glass  slide,  placing  over 
the  mixture  a  cover  glass  and  allowing  it  to  crystallise. 
It  forms  a  mass  of  curving,  feathery,  concentric  rainbows 
of  brilliant  colours,  and.  as  an  exhibition  of  crystal  growth, 
can  hardly  be  excelled.  Heated  to  about  7U  ('.  it  will 
fuse,  and  if  then  placed  in  the  lantern  or  on  the  microscope 
stage,  in  a  few  seconds  it  will  begin  to  crystallise  and  for 
some  time  will  give  very  beautiful  anil  instructive 
results.  Ry  varying  the  proportion  of  the  salt  and  the 
balsam,  the  principles  I  have  been  contending  for,  may 
be  illustrated.      A  mica  plate  improves  the  exhibit. 


Liverpool   Section, 


Meeting  held  at  Liverpool,  on  Wednesday,  lOllt   January, 
1<J00. 


MR.    EUSTACE   CAREY   IN   THE   CHAIR. 


HURTER    MEMORIAL    LECTURE. 

THE  ONION   OF  CHLORINE  AND  HYDROGEN. 

by  Harold  B.  dixox.  M.A..  f.r.s..  late  Fellow  of  Balliol 

College,     Oxford ;      Professor     of     Chemistry     in     the 

Dniversity  of  Manchester. 

That  one.  who  has  devoted  a  large  part  of  his  scientific 
life  to  the  study  of  the  influence  exerted  by  minute 
of  matter  on  chemical  reactions,  should  be  invited 
the  Hurter  -Memorial  Lecture  is.  I  take  it.  not  only  a  compli- 
ment to  me.  but  a  tribe  if  the  man  in 
whose  honour  we  meet  here  to-night.       Those  who  knew 
Ferdinand   Hurter   admired   him   nol    only   as   a    man  of 
indomitable  em  rgj   and  rema                  _dit.  and  of  wide 
reputation  m  the  domain  of  applied  chemistry,  but  also  as 
a    man    whose    soul,    soaring    above    mere     n 
desired  to  penetrate  the  mysti  rums  mechanism  of  chemical 
change.      I  make  i                        then  in  asking  you  I 
-ali.  in   this  lecture   dedicated    to    Hurter"  s  memory,  the 
mode  of  combination  of  chlorine  with  hydrogen,  and  the 
extraordinary  influence  exerted  by  traces  of  foi 
on  the  reaction,   a  study  interwoven   with  that   so  ably 
worked  out  by  Hurter  on  the  decomposition  of  hydro- 
chloric acid  by  oxygen. 

My  own  work  on  chlorine  was  begun  with  the  obj 
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testing  the  law  of  mass  action  in  gases.  I  had  studied  the 
division  of  oxygen  between  hydrogen  and  carbonic  oxide 
(the  original  problem  attacked  by  Bunsen),  and  had  found 
mpScated  by  the  fact  that  oxygen  and  carbonic  oxide 
are  largely  inert  towards  one  another  in  an  explosion. 
A  simpler  case  seemed  to  be  presented  by  the  division 
of  hydrogen  between  0x3  gen  and  chlorine.  In  conjunction 
with  my  pupil  Mr.  ,1.  A.  Harker,  1  measured  the  small 
contraction  which  took  place  when  electrolytic  hydrogen 
and  chlorine  combined  in  a  glass  vessel,  and  found  it  to 
be  due  to  the  condensation  of  hydrogen  chloride  on  the 
surface  Mr.  Harker  carried  out  the  experiments  on  the 
explosion  of  the  three  gases,  and  found  that  an  equili- 
brium was  reached  between  two  opposite  chemical  changes  : 

iHCl  +  O^HoO-K-'ll; 

similar  to  that  found  for  Hydrogen,  carbonic  oxide  and 
oxvgen : — 

H20  +  CO^:H2  +  CO=. 

In  the  next  place  we  were  driven  to  measure  the  velocity 
of  explosion  of  electrolytic  hydrogen  and  chlorine.  Among 
the  many  possible  reactions  of  gases,  I  think  no  one  would 
choose  those  of  chlorine  as  a  subject  for  exact  quantita- 
tive study,  if  he  could  rind  any  other  gas  that  would  answer 
his  purpose.  In  my  case,  I  could  find  no  other  gas  having 
the  desired  properties,  viz.,  that  it  should  explode  with 
another  elementary  gas.  that  the  product  should  be  nearly 
a  perfect  gas,  and  that  no  alteration  of  chemical  volume 
should  accompany  the  change.  A  mixture  such  as  hydro- 
gen with  nitrous  oxide  gives  water-vapour  on  explosion; 
a  mixture  of  cyanogen  with  oxygen  in  equal  volumes  gives 
a  product  of  sufficiently  perfect  gases  (carbonic  oxide  and 
nitrogen),  but  there  is  an  increase  from  two  volumes  to 
threeT  Now  I  had  been  led  to  develop  a  theory  of  the 
explosion-wave  in  gases  which  attributes  the  propagation 
of  the  explosion  to  the  movement  of  an  intense  sound- 
wave through  the  gases,  a  wave  which  is  re-inforced  and 
kept  uniform  from  layer  to  layer  by  the  chemical  action 
accompanying  the  collisions  of  the  molecules  in  the  wave- 
front.  The  theory  did  not  fit  with  the  facte  observed 
when  carbon  compounds  were  burnt  to  carbonic  acid, 
or  when  hydrogen  compounds  were  burnt  to  water- vapour 
at  the  highest  temperatures  of  the  explosion.  The 
explanation  appeared  to  be  the  dissociation  of 
the  carbon  dioxide  or  water  formed  in  the  wave- 
front,  for,  on  diluting  ordinary  electrolytic  gas 
with  excess  of  hydrogen  or  oxygen  or  nitrogen, 
the  foimd  rates  approximated  more  and  more  to 
the  rates  calculated  by  the  theory.  On  the  other  hand, 
when  the  chemical  volume  was  altered  by  the  change, 
the  products  would  be,  for  the  moment,  hotter  or  colder 
according  as  the  volume  was  increased  or  diminished — 
just  as  if  they  had  been  suddenly  compressed  or  rarilied 
mechanically.  In  calculating  the  theoretical  rate  of  the 
"  sound-wave  "  in  the  explosion  of  such  gases,  I  assumed 
the  temperature  must  be  raised  or  lowered  by  the  adiabatic 
compression  or  rarefaction  corresponding  to  the  change 
in  volume.  But  obviously  such  an  assumption  required 
to  be  confirmed  by  experiments  with  mixtures  which  did 
not  alter  in  volume.  What  mixture  would  give  the  same 
volume  on  explosion,  and  also  a  nearly  perfect  gas  as  pro- 
duct of  the  explosion  '!  The  only  mixture  I  could  think 
of  was  that  of  chlorine  witli  hydrogen,  exploding  to  hydro- 
chloric acid.     Accordingly  this  mixture  had  to  be  tried. 

The  first  difficulty  was  to  obtain  a  tube  sufficiently  long 
to  measure  the  explosion-wave  in  ;  for  the  theory  indicated 
that  it  would  travel  about  1700 111.  per  second.  A  platinum 
tube  50  m.  long,  and  about  1U  mm.  111  diameter  would  have 
answered  the  purpose.  In  default  of  this  I  tried  various 
baser  metals,  hoping  that  a  coating  of  chloride  once  formed 
might  protect  the  tube  from  further  action.  But  the  tubes 
had  voracious  appetites  which  could  not  be  allayed ; 
the  chlorine  seemed,  like  Cleopatra,  to  make  thern  hungry 
when  most  she  satisfied.  Then  I  turned  to  glass.  I 
thought  that  a  long  tube  might  be  drawn  out  and  coiled 
as  it  was  drawn,  but  my  request  to  manufacturers  to  make 
me  such  a  coil  met  with  expressions  of  derision  which  left 
me  a  little  sore.  At  length  I  received  an  invitation  from 
a  firm  in  Manchester  to  visit  their  works,  where  I  had  the 

fleasure  of  seeing  such  liberties  taken  with  hot  gla-s  that 
had  great  hojws  they  could  easily  draw  me  a  tube  say 


— to  be  modest — 60  ft.  long.     But  when  I  put  my  hopes 
into  words  I  was  met  by  the  crushing  rejoinder  : — "  You 
have  seen  our  works  ;    where  do  you  think  we  have  got 
room  to  draw  a  tube  GO  ft.  long  t     The  thing  is  impos- 
sible !  "    1  retired  crest-fallen  ;    but  the  firm  were  better 
than  their  words.     A  month  afterwards  I  received  a  note 
from  them  saying  "  we  have  drawn  you  two  straight  tubes 
34  and  31  ft.  long,  come  and  take  them  away.''     1  had  not 
thought  about  the  tubes  being  straight,  and  for  a  moment 
their  transport  presented  some  difficulty.     But  very  early 
one  morning  four  men  might  have  been  seen  marching 
through  Manchester  with  a  long  ladder  on  their  shoulders. 
The   tubes   were   loosely   tied  to   the    ladder,    and  by  the 
removal  of  a   window  frame,  the  ladder  was  introduced 
into  a  corridor  of  the  laboratory,  wdiere  the  two  tube-  were 
joined  together  and  my  dream  of  a  00  ft.  glass  tube  became 
in  reality  one  of  05  ft.     The  apparatus  was  completed  by 
attaching  a  short  metal  tube  at  either  end  to  carry  the 
silver-bridges,  taps,  firing  wires.  &c. — the  interior  of  these 
tubes  beini  coated  with  paraffin  and  tilled  with  hydrogen 
and  oxygen.     They  were  joined  on  to  the  glass  tube  (when 
the  latter  was  tilled  with  hydrogen  and  chlorine)  immedi- 
ately before  the  gases  were  fired.     A  year  later  it   was 
possible  to  obtain  0  ft.  iron  tubes  lined  with  glass,  tubes 
which  could   be   screwed   up   tight  to   one  another   with 
paraffined  asbestos  washers.     In  this   way   I   built  up  a 
glass  tube  1:20  ft.  long,  and  confirmed  the  earlier  experi- 
ments. 

The  first  point  to  determine  in  the  explosion  of  hydrogen 
with  chlorine,  was  whether  aqueous  vapour  retarded  or 
facilitated  the  explosion.  I  knew  of  no  published  researches 
on  this  point,  when  our  measurements  began ;  most 
experimenters  had  used  moist  gases.  But  Pringsheim's 
work  (1887)  showed  that  moisture  has  a  great  effect  on 
the  union  of  hydrogen  with  chlorine  under  the  influence 
of  light,  and  our  work  confirmed  this  in  a  striking  way. 
We  found  the  light  required  to  explode  hydrogen  and 
chlorine,  when  dried  by  phosphorus  pentoxide,  was  25 
times  more  intense  than  that  required  to  explode  the  moist 
gases.*  I  can  easily  demonstrate  to  you  the  effect  of 
drying  the  gases,  by  submitting  a  dry  and  a  wet  bulb  to 
the  light  from  a  "magnesium  flash"  equidistant  from 
the  two  bulbs.  The  wet  bulb  is  shattered  to  powder, 
the  dry  bulb  remains  intact.  But  this  is  not  the  case  when 
the  gases  are  tired  by  an  electric  spark.  The  mean  velocity 
of  the  explosion-wave  in  dried  hydrogen  and  chlorine  is 
•25  m.  per  second  faster  than  the  mean  velocity  in  the  moist 
gases.  In  other  words,  once  the  explosion-wave  is  set  up 
by  the  spark,  it  appears  to  travel  independently  of  the 
moisture  present  which  merely  acts  as  a  diluent.  The 
velocity  of  explosion  in  electrolytic  chlorine  and  hydrogen 
was  found  to  be  rather  less  than  the  velocity  calculated 
by  my  sound-wave  formula,  but  much  nearer  to  the  calcu- 
lated number  than  in  the  case  of  the  explosion  of  electro- 
lytic oxygen  and  hydrogen.  When  a  mixture  of  two 
volumes  of  hydrogen  with  one  of  chlorine  was  exploded, 
the  found  and  calculated  velocities  were  in  close  agree- 
ment. I  interpret  this  to  mean  that,  in  the  explosion  of 
equal  volumes  of  hydrogen  and  chlorine,  the  temperature 
in  the  wave-front  is  high  enough  to  dissociate  some  hydro- 
gen chloride.  In  the  following  table  I  compare  the  found 
and  calculated  rates  of  explosion  for  some  very  different 
mixtures  of  gases : — 

Bates   "I  the   explosion-wave   in   metres  per  second. 


Mixture. 


Found.         Calculated. 


8H2  +  (J2      

H2+302      

2H2  +  n2  

C2N2  +  02    

C2H4  +  202+8>-2 


3.535 
1,712 
1.849 
2.728 
1,734 


3,554 

1,740 
1.832 
2.725 
1,727 


It  is  almost  inconceivable  that  the  rates  of  explosion 
for  such  very  different  mixtures  of  gases  could  be  given 

•  These  experiments  have  been  repeated  with  great  care  by 
H.  B.  Baker  and  by  Mellor  and  Russell  with  chlorine  and  hydrogen 
prepared  in  different  ways.  The  thoroughly  dried  gases  not  only 
resist  the  action  ol  sunlight,  but  require  a  much  higher  temperature 
to  6tart  their  combination. 
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i.v  one  formula  unless  the  mode  ol  propagation  wi  i  i 

in  i-inii  case.     I  believe,  therefore!  thai  chlorine 
directly  wiili  hydrogen  at  the  high  tempei 
explosion  wave. 

The  Aral   observation  on   the   union  of  hydrogen  mid 
ebiorine  under  tin-  influenoe  of  1  ij^li t  is  iln<-  to  \\    l 
shank  in  1801.     Dalton,  in  the  Bummei  "t   1809       | ..ri- 
menting  with  the  mixed  gases  over  water,  uoti 
diminution  did  not  take  place  immediately  on  . 
light,  but   "iily  alter  ■■   minute  or  two;    that    th< 
powerful   the  light   the  more  rapid  is  the  combination; 
that  tin-  combination  i-  checked   by  shading  tin-  eudio- 
meter;   and  t  lut t   bright  sunlight   causes  an  explosion. 
i.  ix  I. ii--, i,    independently  observed  the  explosion  "f  the 
mixed  :;im'»  in  bright  light. 

rhe  -\  -  '•  mill.'  studj  ol  ti"'  action  oi  light  mi  hj  a 

ami  chlorine  was  taken  up  by  Draper  in  1843.     Be  <:■ 
an   ingenious   U    tone   tor  preparing   thi 
lytioaUy,   ami  storing   them   over   water  satui 
chlorine  in  the  closed  arm  of  the  U-     "'•'  diminution  in 
volume,  owing  to  the  formation  of  hydrogen  chloride  and 
its  solution  in  the  water,  was  read  oil  on  a  scale  i 

to    the    open    arm.      This    instrument    lie     called    a    titho- 

nometer,  an. I  the  anion  of  light  on  tin-  mixtun 
tithonisation.      The  name  is  a  Bomewhat   puzzling 
The  only  derivation   1  oan   think  of  is  from  the  Greek 
demi-god     Tithonos,    tin-     husband    of     Aurora       \,.« 
Tithonoa  i-  pictured  in  Greek  mythology  as  a  decrej 
man  shrinking  before  tin-  briliance  oi  In--  wife  -the  god- 
dess of  the  dawn.     Tithonisation  would,  therefore,  '  ■■ 
process  by  which  a  man  absorbs  the  penetrating  shafts 
directed  upon  him  by  his  more  brilliant  wife,  and  Eu 

shrinks  up  when  sin-  casts  th«-  light  of  her  i i   too 

continuously  upon  him.  The  name  may  be  appropriate 
for  the  absorption  of  light  and  the  subsequent  shrinking 
of  hydrogen  and  ohlorine  though  we  cannot  help  wonder- 
ing whether  Dr.  Draper  was  a  confirmed  misogynist.  Sir 
Henr\  Roscoe,  with  greater  gallantry,  has  rejected 
name  in  favour  of  "  actinometer." 

Armed  with  his  tithonomet  -r  Draper  proved  that  a  large 
amount  ol  radiant  matter  is  absorbed  before  chemical 
Combination  takes  place,  that  combination  then  begins 
slowly  and  increases  in  rapidity  until  a  constant  rate  is 
attained.  He  showed  that  the  change  impressed  on  the 
chlorine  by  the  absorption  of  light  prior  to  the  combination 
was  not  iost  on  standing  in  the  dark  for  some  hours. 
Draper  also  showed  that  the  maximum  sensitiveness  to 
light  was  attained  when  the  gases  were  present  in  exactly 
equal  volumes,  a  small  excess  of  either  gas  retarding  the 
rate  of  combination  considerably. 

Draper  established  the  fact  that  after  the  rate  of  com- 
bination had  become  constant  the  movement  of  the 
tithonometer  was  proportional  to  the  quantity  of  the 
incident  rays. 

1  Ine  of  the  most  important  observations  made  by  Draper 
is  that  chlorine,  when  exposed  to  sunlight,  and  then  mixed 
(in  the  dark!  with  hydrogen,  combines  immediately  with 
the  hydrogen  when  the  mixture  is  exposed  to  diffused  day- 
light ;  whereas  "  non-insolated  "  chlorine,  when  mixed 
with  hydrogen  in  exactly  the  same  nay,  shows  a  long 
period  of  inactivity.  This  change  in  the  chlorine  pro- 
duced by  sunlight  lasts  a  long  time,  and  is  not  due  to  any 
temporary  elevation  of  temperature.  Draper,  then 
regarded  the  light  as  being  absorbed  by  the  chlorine  and 
;-  exalting  its  affinity  for  hydrogen:  insolated  chlorine 
being  thus  an  allotropic  form  of  ordinary  chlorine.  It 
has  always  appeared  to  me  difficult  to  explain  away  the 
tot  recorded  by  Draper  :  but  other  observers,  working 
with  apparently  more  delicate  instruments,  failed  to 
detect  any  difference  between  insolated  and  non-insolated 
chlorine.  It  remained  for  Bevan  to  explain  this  dis- 
crepancy. 

Bunsen  and  Roscoe  greatly  improved  the  apparatus  for 
observing  the  action  of  light  on  the  mixed  gases,  and  their 
actinometer  has  served  as  the  model  for  all  subsequent 
instruments  used  in  these  investigations.  It  will  be 
interesting,  therefore,  for  you  to  examine  the  actinometer 
on  the  table,  one  of  the  original  instruments  devised  by 
Bunsen  and  Roscoe.  I  think  the  chief  improvement  we 
have  since  made  in  this  apparatus  is  in  the  electrolytic 
cell,  where  we  use  for  the  electrodes  carbon  rods  fused  into 


tubes.     Working  with  thi  and 

Roscoe  proved  conclusively  that  puri 
and  hydrogen,  in  equal  volumes,  whi 
form  no  bydroi  hloric  acid  foi  the  first  lew  tuou 
after  a  time  they  begin  io  combine  witl 
Increasing  rapiditj  until  a  permanent  i  onstant  action  . 
t. imed.    This  "  period  of  induct  ion         Bui  '  I ' 

called  it,  iuted  by  them  to  tin-  breaking  down 

bv  the  actii i  light  oi   i  resistan  e  to  the  combin 

ol  the  t  WO  gaso-  ;    1 1  o  \   did  c  c|il,,rme 

was   altered    ;..  i  bj     ii.     light,    "i     it       dfinil 

lii  fact,  their  experiment  ol  bringing  the  in  olato 
separate  tubes  into  the  induction  vessel  appeared  t" 
that  chlorine,  when  illuminated  bj  itself,  i  a  the 

same    condition    as    unilluminated    chlorine.      This 
erepancy.  Bevan  I',,  shown,  i-  due  to  the  action  ol  th< 

water  in  the  induction  vessel.  If  chlorine  i-  illuminated 
over  water  (as  in  l'i  iper'a  experiment]  and  hydrogen  is 
added  to  it.  the  mixture  i^  found  to  be  sensitive  to  fit 
if  the  chlorine  is  illuminated  in  a  tube  and  then  bubbled 
through  water,  the  "activity"  ol  the  chlorine  maj  be 
destroyed  by  the  water  (as  in  Bunsen  and  Roscoe's  experi- 
ment). It  still  remains  to  tx  why  the  i 
should  so  act,  and  on  this  problem  f  hope  to  show  you  some 
very  recent  experiments  that  throw  light  on  it.. 

On   another   Important    feature   ol    the       Cndu 
Bunsen   and    Roscoe's  experiments  differ  from   those  of 

Draper.     Draper  thought  that  the  indu lined 

their  sensitiveness  indefinitely  ;    Bunsen  and  lb- found 

that  the  indui  tion  effect  gradually  died  away  in  the  dark, 
although  the  diminution  oi  activity  in  the  dark  was  much 
slower   than   the    increase    in    the   light.      Here,    again,    an 
explanation  of  this  gradual  diminution  of  sensitiveness 
has    only    recently    been    attained.      Bunsen    and    lb 
also  showed  the  great  'tic,  t  on  the  amount  ol  combination 
due  to  the  presence  of  a  small  excess  of  cither  ol 
hydrogen  or  chlorine  ;    and  the  still  more  marked  diminu- 
tion caused  by  the  presence  of  small  amounts  of  OXJ  . 
This  marked  effect  oi  small  quantities  of  the  rea  ti  ig  g  ises 
shows  that  the  combination  in  the  light   IS  not    govi 
by  the  ordinary  law  of  mass  action. 

When  the  chlorine  and  hydro  ire  brought  to  the 

sensitive  state  is  illuminated  for  an  instant.  e.g.,  by  an 
electric  spark  from  a  J.eyden  jar.  there  is  a  sudden  expan- 
sion of  the  gases,  followed  immediately  by  a  contraction. 
This  effect  was  described  by  Draper.  Pringsheim,  who 
as  to  have  rediscovered  this  Draper  effect"  inde- 
pendently, attributes  it  to  the  dissociation  of  the  molecules 
and  the  recombination  of  the  dissociated  atoms.  He 
considered  that  he  had  shown  that  no  hydrochloric  acid 
was  produced  by  the  momentary  illumination,  ami,  there- 
fore,  that  the  expansion  could  not  be  a  heat  effect  1'ring- 
sheim  was  the  lirst  to  produce  evidence  that  water  took 
part  in  the  reaction  between  chlorine  and  hydrogen  under 
the  influence  of  light  His  idea  was  that  the  steam  was 
decomposed  by  the  chlorine  forming  an  intcrmci 
compound.  ..</.'.  an  oxide  of  chlorine,  which,  in  turn,  was 
decomposed  by  the  hydrogen  with  formation  of  hydro- 
chloric acid  and  water  : — 

i.   H.,0  +  Cl.,=  H,  +  CUO. 
ii.  CUD  +  2H,  =  IHC1  +  H.,<>. 

The  rate  of  production  of  hydrochloric  acid  depends,  then, 
on  the  amount  of  hypocbJorous  oxide  present,  and  this 
depends  on  the  length  of  i  and  the  intensity  of 

the  light.  When  the  rates  of  formation  and  decomposition 
of  the  hvpochlorous  oxide  have  become  equal,  the 
formation' of  hydrochloric  acid  will  continue  at  a  constant 
rate  which  will  depend  upon  the  intensity  of  the  light. 

Among  those  who  have  worked  in  the  Owens  College 
during  recent  vears  on  the  union  of  hydrogen  and  chlorine 
Dr.   J.    \\.    Mellor  has  particularly  studied  iper 

effect."  He  has  shown.  I  think  conclusively,  that  the 
sudden  expansion  is  always  accompanied  by  the  forma- 
tion of  hydrochloric  acid,  and  is  probably  due  to  the  heat 
evolved  in  its  formation.  Mellor  has  proved  that  if  an 
intermediate  bodj  is  formed  in  the  period  of  induc- 
tion, it  cannot'  be  either  hvpo  xide  or 
the  corresponding  acid,  hvpochlorous  acid,  for  the 
addition  of  either"  of  these  bodies  does  not  hasten  the 
combination.     To  account    for    the    period  of    induction 
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Mellor  assumes  that  an  intermediate  "  associated  "  com- 
pound is  formed  by  the  chlorine,  water  and  hydrogen. 

I'm  van.  on  the  other  band,  having  shown  that  moist 
chlorine  is  made  aetive  by  light,  as  Draper  had  stated, 
assumes  that  an  intermediate  compound  of  chlorine  and 
water  is  first  formed,  and  that  this  reacts  with  hydrogen 
forming  hydrochloric  acid  and  water. 

Another  mode  of  attacking  the  problem  of  the  mode  of 
action  of  light  is  to  determine  the  filtering  effect  of 
chlorine  on  the  actinic  rays.  Bunsen  and  Roseoe  found 
that  a  mixture  of  chlorine  and  hydrogen  absorbed  more 
light  than  a  mixture  of  chlorine  with  an  inert  gas  ;  and 
Mellor  lias  found  that  moist  chlorine  forms  a  better  light- 
screen  than  dry  chlorine.  Further  experiments  on  these 
lines  are  wanted. 

I  have  now  to  bring  before  you  a  short  account  of  the 
recent  work  which  has  been  carried  out  in  the  Owens  College 
by  Messrs.  D.  L.  Chapman  and  C.  H.  Burgess.  The 
details  of  their  experiments  and  their  theoretical  conclu- 
sions are  not  yet  published,  but  I  am  permitted  to  show 
you  experimentally  with  one  of  their  actinometers  the 
important  fact  they  have  established,  viz..  that  mixtures 
of  hydrogen  and  chlorine  may  be  made  which  retain  then- 
sensitiveness  to  light  for  an  indefinite  period — mixtures 
that  have  in  short  no  period  of  induction.  According  to 
Chapman  and  Burgess  the  pure  gases  always  combine 
instantaneously  :  it  is  the  presence  of  impurities  in  minute 
traces  that  produces  the  period  of  induction. 

In  their  earlier  experiments,  Chapman  and  Burgess 
proved  that  the  gaseous  mixture,  rendered  active  by  light, 
lost  its  activity  on  standing  over  water  in  the  dark,  but 
that  this  loss  became  less  marked  on  each  repetition  of  the 
experiment  with  the  same  water.  Finally,  however,  the 
loss,  though  slight,  did  not  entirely  disappear.  This  led 
them  to  suspect  that  the  induction  period  might  be  due  to 
some  impurity,  and  that  the  water  might  acquire  from 
the  glass  vessels  something  that  retarded  the  rate  of  com- 
bination. These  experiments  clearly  established  the 
necessity  of  making  the  water  "  active  "  as  well  as  the  gases 
themselves.  When  salt  solutions,  e.g..  calcium  or  barium 
chloride  were  employed  instead  of  water,  far  longer  induc- 
tion periods  were  ohserved.  But  after  sufficient  insolation 
and  shaking  of  the  solution  with  the  gases  the  latter 
became  as  sensitive  as  over  water.  The  substitution  of 
a  quartz  vessel  for  the  glass  actinometer  appeared  to 
confirm  the  view  that  glass  destroyed  the  activity ; 
but  the  effect  was  really  due  to  the  fact  that  the  quartz 
vessel  had  been  heated  in  order  to  drive  out  the  air. 
Experiments  at  100°  C.  soon  demonstrated  that  water 
and  salt  solutions  heated  with  chlorine  became  rapidly 
"active."  The  question  whether  the  decay  of  activity 
on  standing  in  the  dark  was  increased  by  raising  the 
temperature  was  also  tested ;  the  rate  of  decav  of 
thoroughly  insolated  gas  over  barium  chloride  solution  was 
diminished  by  heating.  If  light  produces  some  "  active 
principle  "  in  chlorine  capable  of  bringing  about  the  com- 
bination of  hydrogen  and  chlorine,  heat  also  has  the  power 
of  producing  the  same  principle  in  chlorine  water,  and 
water  saturated  with  this  "  activity  "  no  longer  dissolves 
out  the  active  principle  from  the  active  gases  in  contact 
with  it.  Moreover,  the  "  activity  "  cannot  be  pumped 
out  of  the  solution  with  the  dissolved  chlorine  ;  on  the 
contrary,  a  solution  from  which  the  chlorine  had  been 
pumped  away  was  found  to  be  more  '*  active  "  than  the 
solution  saturated  with  chlorine. 

Chapman  and  Burgess  had  now  shown  that  solutions 
..!  certain  stilts  had  the  power  of  stopping  the  formation 
of  hydrochloric  acid  for  many  hours,  but  that  once  the 
induction  penod  was  over  the  gases  combined  rapidly 
under  the  action  of  light.  This  was  difficult  to  reconcile 
with  any  theory  of  the  gradual  formation  of  an  inter- 
mediate compound,  since  such  a  compound  should  be 
formed  at  the  same  rate  that  it  is  afterwards  decomposed 
at  when  the  constant  state  is  reached.  Again,  chapman 
and  Burgess  introduced  into  an  active  mixture  of  hydrogen 
and  chlorine,  standing  over  an  active  solution,  an  eqtial 
volume  of  an  uninsolated  mixture  of  the  gases.  If  an 
intermediate  compound  were  already  present  in  the  active 
gas,  one  would  expect  that  its  effect  would  be  diminished 
by  the  dilution,  but  the  formation  of  hydrochloric  acid 
■  ly  stopped  for  a  considerable  period. 


The  difficulty  of  reconciling  these  several  results  with 
any  theory  of  the  formation  of  an  intermediate  compound 
let!  Chapman  and  Burgess  to  consider  another  possible 
explanation.  Could  the  solution  contain  some  impurity 
which  alone  or  by  reacting  with  chlorine  could  give  off 
a  volatile  body  capable  of  stopping  the  reaction  until 
completely  destroyed  ?  Ammonia  seemed  such  a  possible 
impurity,  and  experiments  promptly  showed  that  it 
possessed  the  required  properties.  Solutions  rendered 
"  active  "  by  boiling  with  chlorine  were  rendered  "  in- 
active "  by  the  addition  of  a  trace  of  ammonia  when 
cold.  On  exhaustion,  the  ammonia  or  its  chlorine  deri- 
vative was  removed,  and,  of  course,  on  boiling  the  solution 
with  chlorine  the  ammonia  was  destroyed.  Chapman 
and  Burgess  have  shown  that  the  induction  period  is 
proportional  to  the  quantity  of  ammonia  in  the  water. 
They  have  further  shown  that  the  very  slow  decay  of 
activity,  found  when  the  active  actinometer  is  allowed 
to  stand  for  several  days  in  the  dark,  is  due  to  the  oxidation 
of  some  trace  of  albuminous  substance  in  the  water 
with  the  formation  of  ammonia  or  its  derivatives.  Water 
or  salt  solutions  which  have  been  well  boiled  with  chlorine 
show  no  "  decay." 

The  actinometer  on  the  table  before  you  was  prepared 
by  Mr.  Chapman  and  has  now  been  standing  some  "28 
hours  in  the  dark.  I  will  ask  you  to  observe  the  position 
of  the  index  on  the  scale  while  I  flash  on  to  the  bulb  the 
rays  from  an  incandescent  electric  light.  Notice  the 
instantaneous  expansion  (the  Draper  effect)  followed  by 
the  steady  movement  of  the  liquid  along  the  scale  towards 
the  bulb.  There  is  no  period  of  induction  but  a  uniform 
formation  of  hydrochloric  acid.* 

But  if  Chapman  and  Burgess  have  explained  the 
induction  period  by  "their  laborious  research  and  close 
reasoning,  we  have  still  to  answer  the  question  "  How 
does  the  water-vapour  influence  the  combination  ?  "  If 
chlorine  can  act  on  hydrogen  in  presence  of  water,  why 
does  it  not  do  so  so  long  as  the  ammonia-impurity  is 
present  ?  It  is  conceivable  that  chlorine  slowly  forms 
a  compound  with  water,  and  that  this  compound  rapidly 
acts  on  the  ammonia-impurity  by  chlorination,  hydro- 
chloric acid  being  formed  only  when  all  the  impurity  is 
destroyed.  But  to  my  mind  there  are  great  difficulties 
in  this  view.  The  facts  established  by  Chapman  and 
Burgess  can.  however,  be  otherwise  interpreted.  I  have 
not  seen  their  interpretation,  but,  on  thinking  over  their 
experiments,  several  possible  solutions  presented  them- 
selves to  me,  and  one  interpretation  which  I  think  worthy 
of  your  notice  was  suggested  to  me  by  the  phenomena — 
so  much  under  observation  at  this  moment — of  a  large 
political  meeting.  The  individuals — the  molecules  of  the 
meeting — were  not  reacting  under  the  stress  of  collisions 
in  a  more  or  less  heated  state  ;  they — like  our  hydrogen 
and  chlorine  molecules  in  light — were  being  acted  on 
from  a  distant  platform  by  mere  vibrations  of  a  sym- 
pathetic kind,  and  were  being  induced  and  stirred  to 
future  action.  Suddenly  a  young  lady  waved  a  banner 
and  lifted  up  her  voice — unsympathetic-ally.  If  it  had 
been  a  question  of  a  change  brought  about  by  collisions 
between  individual  bodies,  the  young  lady  would  have  had 
very  little  chance  to  effect  anything  among  so  many  more 
powerful  bodies  ;  but  her  effect  on  the  harmony  of  the 
meeting  was  instantaneous  and  complete.  The  whole 
programme  of  proceedings  was  stopped  for  half  an  hour. 

Suppose  that  the  system  Cl2,  H20,  H2  is  set  gradually 
vibrating  by  light  and  that,  when  the  proper  harmonic 
vibration  is  set  up,  then  it  is  possible  for  chemical  change 
to  occur.  Now  the  presence  of  a  small  quantity  of  a 
vibrating  body  "  out  of  tune  "  might  stop  the  harmonic 
vibration  of  the  other  molecules,  and  so  stop  the  chemical 
action.  A  very  small  prop3rtion  of  the  discordant  body 
might  suffice. 

I  told  Mr.  Chapman  my  interpretation  of  his  facts  when 
he  at  once  said,  "  That  is  the  essence  of  the  explanation 
I  have  worked  out." 


•  On  repeating  the  experiment  after  the  lecture,  a  drop  or 
two  of  the  liquid  ironi  the  scale  tube  entered  the  bulb.  On 
drawing  the  liquid  back  and  re-illuminating  the  bulb,  there  was 
a  distinct  period  of  induction  lasting  2  or  3  minutes.  The  trace 
of  impurity  in  the  index  liquid  was  then  destroyed,  and  further 
experiments  showed  no  induction. 
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I  have  in  conclusion  to  invite  your  inspection 
apparatus  whioh   Mr.    I     I      Edgai  ami   I   ban 
used  t<>  redetermini  of  ohli 

combining    it    directly  with    hydrogen.     Winn   wi    com- 

mi  in  i<l     this    work. 

courage  to   think   that    any    useful    pm-i  ■ 

Mil    by  redetermining   a   constant   which  thi 
living  oritic    declared    dm    been    measured    with 
magnificent    accuracy    of    stas'    determination."     nut, 
by     tin'     time     our     measurements     were     completed, 
evidence   began  to    come  in  indirectly  that  possibly  even 
Stas  might  nave  made  a  mistake.     Bui  apart   from  any 

Me  error  in  any  of  Stas'  determiii 
indirect  method  by  which  the  atomic  weight  of  chlorine 
had  been  determined  made  it  certain  that  an  erroi  mi  any 
part  of  the  chain  connecting  chlorine  with  hydrogi  a  would 
be  repeated  from  link  to  link,  and  would  become  evident 
only  when  the  two  ends  of  the  chain  were  connected  up 
A  direct   comparison   between   hydrogen  and  chlorine 
at   not  only  Berve  to  detect  any  systematic  error  in 
this  chain  of  ratios,  hut  such  a  comparison,  in. 
it  docs  not  involve  the  probable  errors  of    other    ratios, 
would  he  cut*  ris  paribus  more  exact.      Again,  the  cli 
of  the  chain  between  hydrogen  and  chlorine  with  reason- 
able accuracy   would    permit    the  accidental  errors   to   be 

distributed  and  prevent  their  accumulation  at  tin   ,  i 
nected  end.     The  accumulated  probable  error  in  Clarke's 
recalculated    value   for  chlorine    i-   0-0048;     the    pmhable 
error  of  the  mean  of  our  nine  experiments  is  0-IHIhi. 

The  suggestion  to  carry  out  this  work  was   made  to  us 
by  Professor  Edward  W.    Morley.    who   happened    to 
our  laboratories  when  pure  chlorine  was   being   pn 
by  the  electrolysis  of  fused  silver  chloride.     Be 
that  we  should  hum  weighed  hydrogen  and  chlorine  in  a 
closed  vessel,  just  as  he  had  burnt  weighed  hydrogen  and 
oxygen. 

Chlorine  was  prepared  for  our  determination  bj  the 
electrolysis  of  silver  chloride  fused  in  a  Jena  glass  |J-tube, 
to  the  arms  of  which  purified  carbon  pole-  were  ' 
The  chlorine  was  condensed  to  aJiquid  and  weighed  in  a 
glass  bulb  connected  with  a  sealed  tube  and  tap.  After 
the  hull)  had  been  weighed  and  brought  into  position, 
the  sealed  tube  was  broken  by  a  small  glass  rod  falling 
on  it  msidc  the  apparatus.  The  gas  could  then  escape 
by  the  tap  and  ground  tubulure  into  a  large  combustion- 
globe.  The  tap  had  the  peculiarity  that  its  smaller 
diameter  was  at  the  top,  so  that  instead  of  the  key  having 
to  be  pushed  into  its  sheath,  it  had  to  be  pulled  into  it 
to  fit.  The  pressure  of  the  chlorine,  therefore,  instead 
of  tending  to  loosen  the  key.  only  made  it  tit  more  tightly. 
The  hydrogen,  prepared  by  the  electrolysis  of  a  hot  solution 
of  barium  hydroxide,  was  dried  by  potash,  passed 
heated  spongy  platinum  to  eliminate  any  oxygen,  then 
through  long  (j -tubes  filled  with  purified  phosphorus 
pentoxide.  and  was  finally  absorbed  by  palladium.  After 
the  apparatus  had  been  well  washed  out  with  hydro; 
the  palladium  bulb  was  sealed  off  and  weighed.  The 
hydrogen  was  introduced  slowly*  from  the  palladium  into 
the  combustion-globe  previously  filled  with  chlorine. 
A  spark  lighted  the  jet  which  was  kept  burning  by  regulat- 
ing the  supply  of  the  two  gases  until  all  the  chlorine  had 
been  volatilised.  About  '2  per  cent,  of  chlorine  remained 
unburnt  in  the  globe,  which  contained  pure  w  ater  to  absorb 
the  hydrogen  chloride  as  it  was  formed.  The  residual 
gases  were  then  analysed. 

The  mean  of  our  nine  determinations  -rives  the  atomic 
weight  of  chlorine  as  35105  if  H=l,  or  35-463  if  0  =16. 
Our  value  is  considerably  higher  than  that  given  in  Prof. 
Y.  \Y.  Clarke's  "  Recalculation  of  the  Atomic  Weights," 
tic.  35-447.  But  that  Stas'  figure  is  too  low  has  been 
confirmed  indirectly  by  the  work  of  Prof.  Theodore 
Richards  on  the  ratio  between  silver  and  chlorine,  and  by 
the  work  of  Dr.  Scott  and  of  Mr.  R.  W.  Cray  on  the 
atomic  weight  of  nitrogen.  It  may  indeed  turn  out 
that  the  highest  of  the  values  found  in  our  nine  experi 
ments  are  more  nearly  correct  than  the  mean.  Mr. 
Edgar  is  continuing  the  investigation  and  hopes  to  avoid 
one  source  of  error  by  burning  the  chlorine  at  a  jet  in  an 
atmosphere  of  hydrogen. 

We  have  to  thank  our  glass-blower.  Mr.  Otto  Baumbach, 
for  the  skill  with  which  he  has  made  this  apparatus. 


London   Section. 
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Till-:  LOSS  OF  NITRE  i\  THE  I  HA.M  I'.KK  I 
r  II. 

By  j.  K.  ii    ix. 
(See  also  tin-  J.,  1904,  643.) 
Up  till  the  last  few  yens  tin-  methods  which  bavi 
available  for  thi  dxture  of  ■_  been 

those  in  whnh  the  changes  in  volume  o)  the  _ 
I. ecu  measured  either  when  the  gasi  3  wen   passed  through 

some  liquid    which   nbsorhed    one   ..f   tl„ i-tn  u.  nts,   or 

when  chemical  action  between  two  or  a  con- 

stituents was  brought  about  by  means  ,.f  a  spark.  Now, 
although  these  methods  arc  quite  satisfactory  when  the 
percentages  of  the  different  constituents  are  all  b  lerably 
large,  they  arc  not  at  all  accurate  or  convenient  when 
the  constituents  which  arc  i,,  Ik-  estimated  form  only 
a  very  small  [lercentagc  of  the  whole.  Thus,  for  example, 
if  the  percentage  of  carh.  is  to   be 

determined  by  measuring  the  contraction  that  takes] 
when  a  given  volume  of  the  air  is  tn  ated  with  potash,  an 
extremely  elatx  rate  and  complicated  apparatus  is  ni 
sary  m  oiilcr  that  the  i  hanges  in  temperature  and  pn 
may   lie  compensated.     Hence  such  a  determination  is 
more  conveniently  carried  out  by  determining  the  carbon 
dioxide  itself  by  chemical   methods,  e.g.,  bj  absorbing  it 
in  standard  baryta  and  titrating  the  excess  of  baryta  ( 
oxalic  acid.     But  in  a  case  in  which  thi  nnot 

he  absorbed  in  such  a  way  (e.g.,  nitrous  oxide),  the 
analytical  methods  have  almost  completely  failed. 

The  discovery  oi  convenient  methods  for  preparing 
liquid  air  at  a  moderate  cost  has  placed  a  new  method  in 
the  hands  of  the  analyst.  For  many  years  tic-  chemist 
has  been  in  the  habit  of  separating  liquids  from  one  another 
by  the  pro.  ess  of  fractional  distillation;  and  since  by 
means  of  liquid  air  nearly  all  cases  can  he  turned  into 
liquids  or  solids,  one  has  only  to  devise  methods  for  the 
convenient  fractionation  of  these  solids  and  liquids  in 
order  to  produce  the  desired  separation.  In  the  case  ,,t 
the  ordinary  distillation  of  liquids  the  process  is  usually 
carried  out  at  constant  pressure  anil  the  separation  of  two 
miseible  liquids  can  he  carried  out  completely  only  if  the 
line  representing  the  dependence  of  the  boiling  point  upon 
the  composition  of  the  liquid  presents  no  minimum  or 
maximum.  In  the  case  of  the  distillation  of  bquefied 
gases,  however,  it  is  more  convenient  to  carry  out  the 
distillation  isothermally  :  and  although  the  above  limita- 
tion still  remains  valid,  yet  the  conditions  of  temperature 
and  pressure  can  he  changed  so  readily  that  the  separation 
is  more  likely  to  he  complete. 

The  methods  for  the  fractionation  of  liquefied  - 
were  first  worked  out  and  used  bv  Ramsav  and  Travers 
(Proc.  Roy.  So...  Is>i8.  63.  438:  '64.  183;  Phil.  Trans., 
1901)  in  their  work  on  the  new  gases  of  the  atmosphere  ; 
aud  the  fact  that  krypton  and  xenon  were  discovered. 
although  they  amount  to  only  one  part  in  several  millions 
by  volume,  shows  what  an  extremely  good  separation 
can  lie  effected  by  this  method.  It  seemed  possible  that 
the  same  process  might  lie  suitable  for  the  solution  of  some 
of  the  difficult  problems  in  lms  analysis  :  and  Sir  W'm. 
Ramsay  kindly  suggested  that  I  should  attempt  to  solve 
in  this  way  a  problem  which  arises  in  connection  with  the 
chamber  process  tor  the  manufacture  of  sulphuric  acid. 
In  this  manufacture  an  amount  of  nitre  has  to  be  con- 
tinually supplied  which  is  equal  in  weight  to  about  3  per 
cent,  of  the  total  sulphur  burnt.  A  large  number  of 
investigators  have  attempted  at  different  times  to  discover 
what  becomes  of  this  uitre.  but  their  efforts  have  not  been 
very-  successful.  The  result  has  been  that  manufacturers 
have  not  known  to  what  this  loss  was  due,  and  therefore 
have  not  been  able  to  prevent  it. 
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Now,  whatever  view  we  take  of  the  theory  of  the  reac- 
tions in  the  chambers,  the  nitre  must  be  considered  as 
being  present  either  as  nitric  oxide,  nitrogen  trioxide.  or 
nitrogen  peroxide,  and  if  there  is  sufficient  excess  of 
oxygen  the  nitre  should  not  be  present  as  nitrie  oxide  for 
any  length  of  time.  Hence,  since  nitrogen  trioxide  and 
peroxide  are  both  soluble  in  sulphuric  acid  (C.O.V.) 
forming  nitrosulphonic  acid  NO2SO3H  (and  possibly 
nitric  acid)  they  should  be  retained  by  the  acid  which 
down  the  Gay-Lussac  tower.  This  acid,  when 
it  is  passed  down  the  Clover  tower,  is  denitrated  by  the 
sulphur  dioxide  coming  from  the  burners,  and  the  reaction 
may  be  written  as 

ZKr02SO,H+S02+ 2H20-=3HfiS04+2NO. 
Hence,  since  the  nitric  oxide  formed  passes  on  into  the 
chambers,  all  the  nitre  should  be  retained  in  the  plant  and 
theoretically  no  fresh  supply  should  be  needed.  When  it 
was  found  that,  in  spite  of  the  Gay-Lussac  towers,  a  steady 
supply  of  nitre  was  necessary,  two  rival  theories  arose  to 
explain  the  loss.  According  to  the  one  theory  (Vorster, 
"  Dingler's  .Journal."  213.  506),  which  was  brought 
forward  as  an  objection  to  the  use  of  the  Glover  tower. 
there  took  place  in  this  tower,  in  addition  to  the  action 
already  given,  the  following  reaction:  — 

aXO+SOo+Ha*  >  II, m  >4+N2<  i. 
In  this  way  a  portion  of  the  nitrous  gases  was  supposed 
to  be  reduced  to  nitrous  oxide,  and  as  this  is  not  absorbed 
by  the  sulphuric  acid  in  the  Gay-Lussac  tower,  and,  in 
addition,  is  of  no  use  in  the  manufacture  of  sulphuric 
acid,  it  would  be  a  total  loss.  Lunge  ("  Dingler's 
Journal.  "  225.  4  74)  showed,  however,  that  the  conditions 
under  which  Vorster  carried  out  his  experiments  never 
obtained  in  the  Glover  tower,  and  maintained  that  the 
loss  due  to  the  formation  of  nitrous  oxide  could  never 
be  very  great.  The  other  theory  was  that  the  loss 
took  place  solely  because  of  incomplete  absorption 
in  the  Gay-Lussac  tower.  This  incomplete  absorption 
might  be  clue  (1)  to  the  nitre  remaining  as  nitric  oxide, 
and  therefore  being  unabsorbed,  (2)  to  insufficient  contact 
between  the  gases  and  tin-  Bulphuric  acid,  or  (3)  to  the  fact 
that  the  nitrous  vitriol  formed  would  have  a  certain  dis- 
sociation pressure,  and  that  therefore  a  certain  proportion 
of  the  nitrous  gases  would  always  remain  unabsorbed. 
But  since,  in  the  Gay-Lussac  tower,  the  gases  come  in 
contact  with  a  stream  of  sulphuric  acid  flowing  the 
opposite  way.  they  should,  as  they  leave  the  tower,  be  in 
equilibrium  with  the  acid  entering  the  tower,  viz.,  pure  sul- 
phuric acid,  and  therefore  should  contain  no  nitrous  gases. 
For  many  years  a  controversy  raged  between  the  expo- 
nents of  the  "  chemical  "  loss  and  those  of  the  "  mechani- 
cal "  loss,  and  the  question  has  never  been  satisfactorily 
settled.  There  is  no  doubt  that  the  chemical  loss  was  at 
first  greatly  exaggerated,  some  chemists  (this  J., 
1884,  3.  134  ;    1889,8,  167)  even  saying  that  the  chemical 

1"--    Id   account    for   31    per    cent,   of   the    nitre   lost. 

But  in  the  same  way,  Sorel  ("  Trait?,"  pages  313,  393) 
declared  that  the  unavoidable  mechanical  loss  amounted 
to  95  per  cent,  of  the  whole  loss.  In  al!  probability  the 
loss  was  due  to  both  causes. 

.Since,  according  to  both  theories,  the  nitre  was  carried 
away  in  the  flue  leading  from  the  Gay-Lussac  tower,  it 
might  be  thought  that  an  analysis  of  these  flue  gases 
would  prove  which  theory  was  the  correct  one.  But  in 
]  there    was   a    very   large   proportion   of 

nitrogi  •-  and  01  yg/ea,  and  therefore  analyses  were  difficult 
to  carry  out.  Some  nitrogen  peroxide  and  some  nitric 
oxide  were  certainly  present,  but  it  was  difficult  to  absorb 
them  completely.  In  addition  to  this,  the  Que  gas  usually 
contained  a  small  quantity  of  sulphur  dioxide,  and  when 
the  gases  were  passed  through  any  absorbent  a  compli- 
cated series  of  side  reactions  took  place  between  the 
nitrogen  peroxide  and  the  sulphur  dioxide,  and  the  result 
was  that  the  analytical  data  could  not  be  interpreted. 
In  addition  to  this,  there  was  no  absorbent  for  nitrous 
oxide  when  its  partial  pressure  was  so  small,  and,  therefore, 
its  presence  could  not  be  detected  much  less  estimated. 
This  problem,  therefore,  seemed  to  be  one  which  might  be 
solved  by  carrying  out  analyses  by  means  of  fractionation 
at  low  temperatures. 

Since   the  nitre  lost   (calculated  as  sodium  nitrate)  is 


equal  in  weight  to  about  3  per  cent,  of  the  sulphur  burnt, 
it  is  possible,  if  we  assume  that  the  whole  nitre  lost  is 
carried  away  in  the  flue  gases,  to  calculate  what  propor- 
tion by  volume  this  loss  represents.  In  the  pyrites  burners 
about  48  per  cent,  of  the  ore  is  sulphur  which  burns  to 
form  sulphur  dioxide,  another  48  per  cent,  is  iron,  which 
burns  to  form  ferric  oxide,  and  the  remaining  4  per  cent, 
remains  more  or  less  unchanged.  Now,  32  grins,  of  sul- 
phur will  require  3  x22-4  litres  of  oxygen  to  form  sulphur 
trioxide,  and  06  grins,  of  iron  require.  -J  x  22-4  litres  to 
form    ferric    oxide.     Hence    100    grms.    of    ore    require 

(30  x  2  +  5f  x  4  )  x  "°4  ^tres  oi  oxygen  =  64"8   litres. 

The  flue  gases  usually  contain  about  6-f>  per  cent,  of  oxygen, 
which  is  5-o  per  cent,  of  the  original  volume  of  air.  Hence 
21  — 5-5  =  15-5  per  cent,  of  the  air  passing  through  the 
burners  is  the  quantity  of  oxygen  used  to  form  sulphur 
and  iron  oxides.  Therefore,  each  15-5  vols,  of  oxygen 
used  means  S4-5  vols,  of  flue  gas,  i.e.,  100  grms.  of  ore 
mean  353  litres  of  flue  gas. 

The  loss  of  nitre  corresponding  to  100  grms.  of  ore  is 

— iTjfp  grm.  sodium  nitrate  which  would  give  a  volume  of 

3x48    22*4 
nitric  oxide  =    .-.»   x  ^^  litres  =  -380  litre  =  380  c.c.    The 

loss  of  nitre  should  therefore  give  rather  more  than  1  c.c. 
of  nitric  oxide  or  an  equivalent  amount  of  any  other  oxide 
per  litre  of  flue  gas.*  This  calculation  shows,  therefore, 
that  if  a  workable  quantity  of  the  nitrogen  oxides  is  to  be 
obtained,  the  volume  of  gas  dealt  with  must  amount  to 
10 — 20  litres.  Xow.  although  this  volume  of  gas  can  be 
easily  worked  with  when  once  condensed  to  a  liquid,  yet 
it  would  not  be  easy  to  carry  gaseous  samples  of  10 — 20 
litres  from  the  sulphuric  acid  works  to  the  laboratory. 
It  was,  therefore,  necessary  to  carry  out  the  first  stages 
of  the  fractionation  at  the  works  themselves. 

The  flue  gases  consist  of  (1)  a  mixture  of  nitrogen  and 
oxygen  containing  about  6*5  per  cent,  of  the  latter.  This 
mixture  does  not  liquefy  under  atmospheric  pressure  at 
the  temperature  of  liquid  air  boiling  in  an  open  vessel 
(—189°  C.)  :  (2)  nitric  oxide,  at  —189°  C,  this  is  a  white 
solid  which  has  a  vapour  pressure  of  about  0-75  mm. ; 
(3)  carbon  dioxide  coming  from  the  atmosphere :  (4) 
nitrons  oxide ;  (5)  nitrogen  trioxide  and  peroxide ;  (6)  sidphur 
dioxide;  (7)  sidphur  trioxide  and  the  vapour  oj  sulphuric 
acid.  These  latter  substances  3 — 7  are  all  non-volatile 
solids  at  — 189°  C,  and  therefore  it  shotdd  be  easy  to 
separate  them  at  that  temperature  from  nitrogen,  oxygen 
and  nitric  oxide  by  pumping  away  these  three  gases  by 
means  of  a  mercury  pump.  By  this  method,  of  course, 
the  nitric  oxide  would  be  lost ;  but  it  seemed  worth  while 
to  carry  out  a  few  experiments  to  determine  the  amounts 
of  the  other  oxides  of  nitrogen  which  were  present  in  the 
flue  gases.  In  order  to  test  the  method  of  separation,  a 
quantity  of  air  containing  a  known  amount  of  nitrous 
oxide — the  most  volatile  of  the  other  oxides — was  passed 
through  a  glass  spiral  wdiich  was  cooled  to  — 189°  C,  by 
immersing  it  in  liquid  air.  This  spiral  could  be  evacuated 
by  means  of  a  Topler  pump  ;  and,  after  the  whole  mixture 
had  passed  through  it.  the  spiral  was  evacuated,  thus 
leaving  only  the  solid  nitrous  oxide  behind.  The  liquid 
air  was  then  removed  and  the  nitrous  oxide  pumped  off 
and  collected.  Its  volume  was  then  measured  and  com- 
pared with  the  volume  taken.  Two  results,  which  are 
given  in  Table  I.,  show  that  the  amount  of  nitrous  oxide 
lost  is  not  more  than  0-003  per  cent,  of  the  whole  volume 
fractionated.  Hence  this  method  should  give  almost 
the  whole  of  the  nitrous  oxide,  &c,  contained  in  the  flue 


Table  I. 


Vol.  of  air  used. 


N20  taken. 


N20  found. 


Vol.  per  cent,  of 
N80  lost. 


100O  c.c. 
1200  c.c. 


1-31  c.c. 
1*44  c.c. 


1-2S 
1-42 


0-003 
0-002 


*  Mr.  E.  C.  Thompson  has  kindly  checked  this  calculation 
by  direct  measurements  made  on  a  sulphuric  acid  plant,  and  his 
figures  agree  fairly  closely  with  this  calculation. 
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ubst •■  i  h  liii 

be  separated  in  this  way  from  the  Que  pr 

some    difficulties.     1'     was    impossible    to    u  i 

irbanta  until  the  Bulphui  dioxide  bad  been      p 
from  the  nitrogen  trioxide  and  i»  roxidi  -"  thai  this 
of  the  separation  bad  to  be  done  bj  means  of 
fractionation.     It  was  found  that  a<       122    C  the  mi 
I ••  •  ■  1 1 t  ol  crude  ether    only  tin-  nitrous  oxide  and  carbon 
dioxide  were  volatile,  bo  that  these  two  oould  be 
trorn  tin-  other  bodies  at  that  temperature.     At      95    C. 
the  sulphur  dioxide  begins  to  distill  oyer,  anil  at  tin 
tun.-  mi ro  ;en  I rioxide  'I'-.  omposes  gii 
peroxide,   of   which   only   the   nitric   ovule  distills 
Sence,  at      9S   C.  sulphur  dioxide  and  nitric  oxide  could 

be  pumped  away  fr the  peroxide  ami  separated  from 

mother  by  a  second  fractionation  al      189  t '.     tn  this 
way,    the   due   gases   were    divided    into    the   following 
■  IK  :  — 

1.  Nitrogen,  oxygen  ami  nitric  oxide. 

'J.  Nitrous  oxide  ami  carbon  dioxide. 

;i.   Nitric  oxide  (from   trioxide). 

4.   Sulphur   dioi 

•">.  Nitrogen  peroxide  ami  sulphuric  acid,  an. I  pi 
nitrosulphonic  arid. 

Ihe  analyses  "t  these  different  fractions  then  pn 
ii"  difficulty.  Fraction  \->  was  measured,  then  mixed 
«ith  oxygen  (or  air)  and  treated  with  caustic  potash. 
(Ihe  addition  of  oxygen  or  air  lowered  the  partial  pres- 
sure of  the  nitron-  oxide,  and  therefore  lowered  the  amount 
dissolved  by  the  potash.)  The  residue  was  then  again 
fractionated  at  189  '  -.  and  the  nitrous  oxide  thus 
obtained  pure.  It  was  then  measured,  ami  its  volume 
deducted  from  tin-  original  volume,  tin-  difference  being  the 
volume  of  the  carbon  dioxide.  Fractions  3 
required  only  to  lie  measured.  Fraction  (5)  which  was 
left  in  the  spiral,  after  the  fractionation  was  complete, 
shaken  with  air  and  water,  thus  forming  sulphuric  and 
nitric  acids.  The  solution  formed  was  titrated  with  -\  III 
barium  hydrate,  and  the  amount  of  barium  sulphal  -  formed 
was  determined  gravimetrically.  From  the  figures  thus 
obtained,  tin-  amounts  of  nitrogen  peroxide  ami  sulphuric 
acid  could  be  calculated. 

A  method  tor  analysing  the  flue  gasr,  having  thus  been 
worked  out.  experiments  were  made  in  a  sulphuric  ami 
works  in  order  to  see  what  conclusions  could  be  drawn  ; 
and  Dr.  MesseL,  of  Spencer  Chapman  and  Messel,  Ltd.. 
very  kindly  gave  me  leave  to  cany  out  some  analyses 
at  the  works  in  Silvertown.  The  plant  which  was  tested 
consisted  of  two  sets  of  chambers  which  ha,  1  one  Qay- 
Lussac  tower  each  and  a  third  one  in  common,  ami  the 
samples  were  taken  direct  from  the  Hue  which  led  Iron) 
this  last  tower  to  a  large  chimney.  Two  large  carboys, 
fitted  with  corks  and  tuhes  and  filled  with  water,  served 
as  aspirators,  the  volume  of  gas  taken  being  equal  to 
volume  of  water  run  out,  the  pressure  being  shown  hy 
means  of  a  small  mercury  gauge.  The  water  was  nil 
at  the  rate  of  about  5  —6  litres  per  hour.  In  order  to  cool 
the  gas  thoroughly,  it  was  passed  through  a  spiral  of  the 
design  shown  in  Fig.    1.      The  gas  entered  by  the  tap  A, 


ami  passed  down  tin  r]  then  oul   by  the  tap  B. 

the  volume  at  ordinary  temperatures  and 
of  the  gas.  which  would  he  condensed  in  the  spiral,  m 
in-  considerably  greater  than  the  volume  of  the  spiral, 
bulb  ('  was  evacuated    before  each  experiment  anil  • 
the  tap  1>  closed.       In  this  way  after  tin-  whole  volum 
gas   hail    been    passed    through    the  spiral,   the    tap,  A.  I', 
were  closed,  and  then  D  opened,   so  that    the  condensed 
gas  could,  on  warming  up,  expand  into  the  bulb  c. 

The  samples  of  gas  were  m  some  r.i-is  aspirated  directly 
from  the  flue  through  the  spiral,  but.  in  the  earlier  experi- 
ments, a  wash  bottle  containing  concentrated  sulphuric 
ai  ul  was  plaeeil  between  the  spiral  and  the  flue.  By  this 
means,  the  last  trams  ot  nitrogen  peroxide  and  trioxide 
were  remove. I.  and  all  risk  of  the  formation  of  chamber 
crystals  in  the  bulbs  was  avoided.  Since,  however,  it 
was  found  to  be  impossible  to  estimate  the  nitrous  gas 
absorbed  by  the  sulphuric  acid — the  quantity  being  so 
very  small — in  the  later  experiments  the  washing  was 
omitted,  ami  the  gas  taken  direct  from  the  flue  through 
the  spiral.  In  the  earlier  experiments  the  nitrogen  ami 
oxygen  remaining  in  the  spiral  when  the  taps  A.  1!  were 
closed  were  not  pumped  out;  and  therefore,  when  the 
gases  warmed  up.  any  nitric  oxide  was  turned  into  peroxide. 
But  in  the  later  experiments  the  spiral  was  evacuated  by 
means  of  a  small  mercury  pump  while  it  was  still  in  the 
liquid  air.  so  that  any  nitric  oxide  that  had  been  condensed 
remained  unacted  upon.  The  results  obtained  are  given 
in  Tabic   II. 


•  Besidual  acidity  is  given  as  c.c.  of  X/10  baryta  per  10  litres. 
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These  16  analyses  fall  into  two  classes.  In  the  first 
seven  experiments,  the  gases  were  washed  with  strung 
sulphuric  acid  (C.O.V.)  before  they  passed  through  the 
cola  spiral ;   while  in  the  lasf  i  ighi     ises,  the  gases  passed 

direct  from  the  tine  into  the  spiral.  The  effect  of  this 
Washing  was  that  all  the  nitrogen  peroxide  and  water 
vapour  Mere  removed,  anil  therefore  the  sulphur  dioxide. 
which    w»    caught    in    the    spiral,    remained    unacted    on 

when  the  eases  warmed  up.  In  the  last  eight  cases  the 
sulphur  dioxide  formed  chamber  crystals  in  the  spiral 
and  bulb,  and  was,  therefore,  found  as  sulphuric  aeid. 
An  attempt  was  made  to  preserve  the  sulphur  dioxide  from 
action  by  drying  the  gases  with  phosphorus  pentoxide, 
but   this  seemed  quite  ineffective. 

In  considering  the  different  nitrogen  compounds  found 
in  the  Hue  eases,  it  will  he  simplest  to  begin  with  the 
question  of  nitrons  oxide.  According  to  the  exponents 
of  the  "  chemical  loss  "  theory,  the  loss  as  nitrous  oxide 
should  he  a  considerable  proportion  of  the  whole  loss. 
The  analyses,  however,  at  once  dispose  « >  1  tins  possibility. 
It  is  true  that  nitrous  oxide  is  found,  but  it  seldom  exceeds 
two  parts  in  100,000  (equivalent  to  four  parts  of  nitric 
oxide  per  100,000);  and  since  the  total  loss  is 
somewhat  greater  than  one  part  per  1000  calculated 
as  nitric  oxide,  the  loss  as  nitrous  oxide  does  not 
account  for  more  than  3  or  4  per  cent,  of  the  whole 
loss.  As  such  small  quantities  of  nitrous  oxide  wjere 
found,  its  identification  was  somewhat  difficult.  It 
can.  however,  he  analysed  fairly  accurately  by  measuring 
the  contraction  that  takes  place  when  it  is  exploded  with 
gen  and  by  measuring  the  volume  of  nitrogen 
generated.  The  reaction  with  hydrogen  takes  place 
rding  to  tin-  equation  : 

N,0  +  H2  =  N2  +  H20 

Hence,  it  may  be  seen,  that  if  the  substance  is  nitrous 
oxide,  both  the  contraction  and  the  volume  of  nitrogen 
formed  should  be  equal  to  the  volume  taken.  In  Table 
III.  are  given  the  results  of  three  analyses  which  serve 
to  show  that  gas  was  really  nitrous  oxide. 

Table  III. 


Volume 

taken. 


Volume  of 

hydrogen 
added. 


Volume  after    Contraction     Volume  of 
explosion,     contraction.     nitrogeu 


c.c. 
1-03 
0-695 
0-79 


1-51 
1-06 
1-39 


1-51 
0-95 
1-37 


1-03 
0-80 
0-81 


The  analyses  of  the  flue  gases  show  therefore  that  Lunge 
■was  quite  right  in  stating  that  the  loss  as  nitrous  oxide  is 
mtv  small  ("Sulphuric  Acid  and  Alkali,"  Vol.  I.,  pp.  641, 
70S),  and  there  is  very  little  evidence  to  support  a  theory 
of  reduction  to  nitrogen. 

Taking  next  the  question  of  the  nitric  oxide  it  is  at  first 
sight  surprising  that  any  is  found.  It  has  already  been 
shown  i  page  I  -"'11)  that  the  vapour  pressure  of  nitric  oxide  at 
— 189:  C.  is  too  high  for  it  to  be  separated  at  that  tempera- 
ture from  the  Hue  gases.  The  conclusion  must,  therefore, 
be  drawn,  that  the  nitric  oxide  was  not  condensed  as  such, 
but  was  formed  in  the  bulb.  Now,  in  the  fractionation, 
the  nitiic  oxide  was  found  at  two  stages,  namely,  in  the  first 
traction  when  it  was  obtained  mixed  with  nitrogen,  and 
in  the  later  fraction  when  it  was  obtained  together 
with  the  sulphur  dioxide  ;  being  formed  by  the  decom- 
position of  the  trioxide.  In  the  earlier  analyses  these  were 
not  kept  separate  ;  but  the  two  parts  w  ire  analysed 
separately,  for  all  the  samples  collected  on  Dec.  22.  iiie 
nitric  oxide  found  as  such  is  given  in  column  A.,  and  thai 
obtained  from  nitrogen  trioxide  is  given  in  column  B. 
It  seems  probable  then  that  the  nitric  o\jde  was  partly 
condensed  with  nitrogen  peroxide  as  nitrogen  trioxide, 
that  it  was  partly  formed  in  the  bulbs  by  the  action 
ilphur  dioxide. 

From  the  figures  for  the  residual  acidity  (stated  as  c.c. 
of  N/10  baryta  per  10  litres)  and  for  the  barium  sulphate 
(grms.  per  10  litres),  we  may  calculate  the  quantity  of 
sulphuric  acid  in  the  residual  acidity  and  also  the  quantity 


of  acid  oxides  of  nitrogen.  The  latter  is  best  stated  as 
c.c.  of  nitric  oxide  per  10  litres,  and  these  figures  are  given 
in  the  table.  From  these  figures,  combined  with  those  for 
the  nitric  oxide  and  those  for  the  nitrous  oxide  ( 1  c.c.  of 
nitrous  oxide  is  equivalent  to  2  c.c.  of  nitric  oxide),  we 
may  calculate  the  total  amount  of  nitrogen  oxides  found. 
The  figures  thus  obtained  vary  from  3-10  to  7*05,  and  in 
the  mean  (4'93)  account  for  about  half  the  quantity  of 
nitre  lost,  the  total  loss  being  equivalent  to  10-8  c.c.  of 
nitric  oxide  per  10  litres. 

The  conclusion  to  be  drawn,  therefore,  from  these 
analyses  is  that  half  the  nitre  is  lost  as  nitrogen  peroxide 
and  trioxide.  so  that  the  loss  is  mainly  mechanical,  being 
due  to  incomplete  absorption  in  the  Gay-Lussac  tower. 
This  conclusion  is  supported  by  the  experience  of  many 
manufacturers,  who  find  that  if  two  Gay-Lussac  towers 
are  used  in  series,  instead  of  a  single  tower,  the  second 
tower  catches  a  not  inconsiderable  amount  of  nitrous 
gases. 

From  the  amounts  of  nitric  oxide,  nitric  peroxide, 
sulphur  oxides,  and  carbon  dioxide,  one  can  easily  cal- 
culate the  "  total  acidity."  The  results  are  given  in  the 
column  headed  "  Total  acidity  calculated,"  the  next 
column,  giving  the  result  found  by  the  ordinary  works 
method  on  the  same  day  as  my  experiments,  but  not  at 
the  same  time.  The  agreement  between  these  figures 
is  not  particularly  good,  but  the  results  are  of  the  same 
order.  It  is  to  be  noted  that  quite  a  high  proportion  of 
total  acidity  is  due  to  carbon  dioxide. 

During  these  experiments  one  peculiar  fact  was  noticed, 
but  not  fully  explained.  In  the  experiments  5,  6,  and  7, 
of  Oct.  13.  the  bulb  seemed  to  contain  a  colourless  gas, 
but  when  it  was  cooled  with  liquid  air  the  solid  that  sepa- 
rated was  red  and  not  white,  as  one  would  expect.  During 
the  fractionation  of  5  this  red  substance  got  into  the 
pump,  and  at  once  acted  on  the  mercury.  Sjtecial  pre- 
cautions were  taken  in  analyses  6  and  7  to  isolate  this 
red  substance,  but  there  seemed  to  be  only  a  small  quantity 
and  it  could  not  be  identified.  The  flue  gases  on  that 
day,  however,  contained  a  chloride,  and  it  seemed  possible 
that  the  gas  was  nitrosyl  chloride  NOG.  This  substance, 
however,  on  being  prepared  pure  condensed  tb  a  yellowish- 
white,  and  not  a  red  solid,  so  no  definite  conclusion  can 
be  drawn.  It  is  possible  that  nitrosyl  chloride  was 
present,  and  that  its  solid  solution  in  the  other  substances 
was  red  ;  but  such  a  supposition  needs  further  proof. 
Unfortunately,  this  red  substance  was  not  obtained  in 
any  other  samples. 

The  above  method,  though  it  gives  definite  results  in 
regard  to  the  nitrous  oxide  and  the  peroxide  is,  as  already 
stated,  unsatisfactory  in  so  far  as  the  nitric  oxide  cannot 
be  estimated  by  means  of  it,  since  its  vapour  pressure  is 
by  no  means  negligible  at  — 189°  C.  In  order,  therefore, 
to  get  the  nitric  oxide  condensed  its  partial  pressure 
above  the  condensed  portion  must  be  lowered,  and  this 
can  be  done  in  two  ways— either  by  lowering  the  tem- 
perature or  by  dissolving  out  the  nitric  oxide  by  means  of 
a  liquid  in  which  it  is  very  soluble.  As  nothing  was  known 
regarding  the  solubility  of  solid  nitric  oxide,  it  was  decided 
to  try  the  effect  of  lowering  the  temperature,  and  it  was 
found  that  its  vapour  pressure  became  very  low  <0T  mm. 
at  — 193°  C,  a  temperature  easily  attainable  by  boiling 
liquid  air  under  diminished  pressure.  Hence,  by  working 
at  — 197°  C.  at  which  temperature  nitrogen  and  oxygen 
condense  very  readily,  the  vapour  pressure  of  nitric  oxide 
and  consequently  its  loss  during  fractionation  would  be 
negligible.  It  was  therefore  decided  to  make  a  few 
analyses  by  condensing  the  flue  gases  and  fractionating 
I  hem  at  a  temperature  not  higher  than  — 197°  C.  In 
this  way  it  was  expected  that  almost  the  whole  of  the 
nitric  oxide  would  be  left  behind  condensed  in  the  bulb, 
so  that  an  accurate  estimation  of  the  total  loss  of  nitre 
would  be  possible.  The  only  difficulty  lay  in  measuring 
the  volume  of  gas  dealt  with.  Since  the  condensed  gases 
would  have  to  bo  fractionated  by  making  them  boil  in 
the  vacuum  of  a  Fleuss  pump,  there  was  no  means  of 
measuring  the  volume  of  gas  pumped  off,  so  that  the 
measurement  had  to  be  made  by  measuring  the  volume 
of  the  liquid  formed  at  a  known  temperature  :  and  then, 
from  Baly  and  Donnan's  (J.C.S.,  Vol.  81,  p.  907) 
measurements   of   the    densities    of    liquid    nitrogen    and 
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oxygen,  the  volume  of  gas  corresponding  to  i 
liquid  'could   Ik'  calculated   on   the   assumption   tl 

took    place   on    mixing    liquid    ox; 
nitr...  n      Now,  at       1  * 1 7    C  the  densities  of  tl 
are   1-2104  unci  0-8171    respectively.     Sence  2240 

i   mixture    containing    \   [ht    cent,   of    i 
(100  —  x)    |ht   cent  of  nitrogen  would  liim-  a  vol 
liquid       32x         28  (100-x) 
1-2104  '     0-8171 
=     34-J7  -  7-83x 
Now,  iii  the  Sue  gases  i     6-6  |vr  cent, 
.-.  2240  lit r. ■  -  of  gas  foi  m  :!:.7'>  co.  of  liquid 
oi  1  i.e.  nf  liquid  =  0-0'i:i  litre  oi  - 

The    bulb   used   in   these    experiments    is    aho 
B5g.  ■_'.     The  lover  pari  of  the  tube  was  about  20  mm. 
dianu'ter  ami   120  mm,  Long,  and  was  graduated  in  milli- 
metres.      In  order  to   make   the   fractionation    effective 
it   «  l iv  that   boiling  should  be  regular,  and  it 

was  found  that  a  few  tetrahedra  of  platinum,  sui 
used    in   a    Beckmann's    boiling   point    apparatus,    quite 
prevented   Damping   and  ensured   steady   boiling.     After 
these  hail  been  introduced  into  the  bulb,  the  volui 
the  bulb,  up  to  different   ;  -.  was  determine 

running  in  measured  amounts  of  water.     The  volun 
obtained  were  oorrected  for  the  contraction  that 
place  on  cooling  the  bulb  to  — 197    ' 

In  order  to  measure  the  temperature,  use  was  made  of 
a  long  narrow  bulb  C,  tilled  with  oxygen  undi 
and  communicating  with  a   manometer   D.     When  this 
bulb  was  placed  in  liquid  air  some  of  the  oxj  - 
to  a  liquid  and  the  manometer  then  registered  tin   vapour 
pressure  of  the  oxygen.     By  measuring  this  pressure  the 
temperature  could  be  read  off  the  vapour  pressure 
for  liquid  oxygen.     (See   ["ravers  Phil  Trans..  1903.) 

In  carrying  out  a  fractionation  the  bulb  and  thermo- 
meter were  put  through  holes  in  a  rubber  cork  which  fitted 
the  mouth  of  a  large  cylindrical  unsilvered  vacuum  vessel  ; 
and  a  tube  leading  to  the  flue  was  joined  to  the  bulb  at 
A.      The  vessel  was  then  tilled  with  liquid  air  and  placed 
in  a  larger  silvered  vacuum  vessel  also  containing  liquid 
air.     A  Fleuss  two-cylinder  pump  (two  cylinders  working 
in    parallel)  was    then  connected  to  the  tube  E,  and  the 
pump  being  set  in  action  the    air  in  the  inner  vessel  was 
made  to  boil  vigorously,  thus  lowering  the  temperature. 
In  this  way  the  temperature  was  lowered  to  — 1  it T    C 
and   then   the   tap  A.    being  opened,  the  due  gas  rushed 
into  the  bulb  and  there  condensed  to  a  cloudy  liquid  at 
the  rate  of  about  1  litre  of  gas  a  minute,  the  pump  being 
kept  working  slowly  in  order  to  keep  down  the  tempera- 
tore.      When  sufficient  gas  had  condensed,  the  tap  A  was 
closed,  and  the   inner   vacuum   vessel   lifted   out  of   the 
silvered  one.     Through  the  walls  of  the  vessel  one  could 
then  read  off  the  volume  of  the  liquid  in  the  bulb,  the 
temperature  indicated   by  the  thermometer  being  noted 
also.     The  Fleuss  pump  was  then  connected  to  the  tap 
B,  and  this  being  opened  the  liquid  was  made  to  boil  off 
into  the  vacuum  of  the  Fleuss  pump.     By  this  evaporation 
the  liquid  air  in  the  vacuum  vessel  was  continually  cooled, 
so  that  its  temperature  did  not  rise.     When  the  whole  of 
the  liquid  had  evaporated  the  tap  B  was  closed,  and  the 
bulb  removed  from  the  liquid  air.     The  further  analysis 
of  the  contents  of  the  bulb  was  then  carried  out  according 
to    the    methods    employed    in    the    earlier    experiments. 
Since    the    condensed    nitrogen    and    oxygen    on    being 
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fractionated  give  off  a  vapour  much  richer  in  nitrosen 
than  the  liquid,  towards  the  end  of  the  fractionation 
almost  pure  oxygen  was  left  behind  and  the  last  traces  of 
this  were  not  removed  from  the  bulb.  Hence,  in  the 
subsequent  fractionation,  nitric  oxide  was  not  usually 
found,  as  it  acted  on  the  excess  of  oxygen  froming  nitrogen 
peroxide.  The  results  of  four  analyses  carried  out  in 
this  way  are  given  in  Table  IV. 


'"         IV. 


Barium  Nitrons  gases 
Nitric  oxide         Carbon       Nitrous  oxide      Residual           sulphate  as  c.c.  of 

Date.     !       No.        c.c.  of  liquid.    Litres  of  gas.      c.c.  per         dioxide  c.c         c.c.  per  acidity.*         grms.  per  nitric  oxide 

10  litres.       per  10  litres.      10  litres.  10  litres.  per  10  litres. 


Sept.  «  .. 

1 

27-3 

18-1 

3-42 

0-10 

5-74 

0-0439 

4-70 

2 

34-0 

22-5 

. — 

H 

0-10 

6-ii 

0-0369 

7-00 

Sept.  13  . . 

3 

39-3 

26-1 

0-16 

.^•14 

0-19 

11-2 

0-1090 

4-70 

4 

29-9 

19-9 

— 

5-16 

- 

7-66 

745 

3-34 

•  Residual  acidity  is  given  as  c.c.  of  IT/10  baryta  per  10  litres. 


164 


I\c I. IS— THE    LOSS  OF  NITRE  IX   THE   CHAMBER   PROCESS.       *        [Feb.  is,  1906. 


The  last  column  in  the  table  shows  the  total  amount  of 
nitrogen  oxides  found  in  the  flue  gases.  It  will  be  noticed 
that  the  fluctuations  ate  very  considerable,  but.  on  the 
whole,  the  results  agree  with  those  already  found  in  the 
earlier  experiments.  If.  therefore,  this  method  for  the 
estimation  of  nitric  oxide  is  a  sound  one.  the  conclusion 
must  be  drawn  that  only  a  small  quantity  of  nitric  oxide 
is  present  in  the  flue  gases,  and  that  a  considerable  pro- 
portion of  the  nitrous  gases  must  be  reduced  to  nitrogen. 
On  the  other  hand,  as  only  four  analyses  were  carried  out 
at  the  lower  temperature,  and  these  analyses  show-  con- 
siderable fluctuations,  there  is  hardly  sufficient  ground 
for  stating  that  these  analyses  represent  the  average 
composition  of  the  Hue  gases.  Hence,  since  the  question 
of  the  presence  or  absence  of  nitric  oxide  depends  really 
upon  the  difference  between  these  analyses  and  the 
earlier  ones,  one  cannot  safely  say  that  nitric  oxide  is 
not  present.  This  question  can.  however,  be  completely 
settled  by  carrying  out  a  larger  number  of  analyses  at 
the  lower  temperature,  and  I  hope  to  be  able  to  do  this 
during  spring  1906. 

Tile  results  of  this  research  may  be  summed  up  as 
follows  :  — 

(1)  Only  very  small  quantities  of  nitrogen  peroxide 
and  trioxide  are  reduced  to  nitrous  oxide  in  the  sulphuric 
acid  chambers. 

(2)  About  50  per  cent,  of  the  total  loss  of  nitre  takes 
place  owing  to  incomplete  absorption  of  the  nitrogen 
trioxide  and  peroxide  in  the  Gay-Lussac  tower. 

In  conclusion.  I  wish  to  express  my  thanks  to  Sir 
William  Ram-ay.  Dr.  Uiessel  and  Mr.  E.  C.  Thompson 
for  the  kind  interest  they  have  taken  in  these  experi- 
ments, and  for  the  valuable  advice  and  help  I  have  received 
from  them. 

Discission. 

The  Chairman  said  the  results  obtained  seemed  to  do 
awav  with  many  theories  which  had  been  propounded. 
There  was  great  reason  to  believe  that  the  contention  which 
Lunge  had  long  made  as  to  the  real  cause  of  this  loss  was 
correct.  This  was  a  remarkable  instance  of  the  perfection 
to  which  a  chemical  process  could  be  brought,  to  some 
extent,  in  the  dark.  When  the  difficulty  of  bringing  the 
enormous  volumes  of  gas  drawn  from  the  chambers  into 
contact  with  the  acid  in  the  towers  was  borne  in  mind,  it 
was  really  marvellous  that  so  very  small  a  percentage  as 
0*01  per  cent.,  which  Mr.  Inglis  mentioned  as  constituting 
really  the  whole  of  the  gas  corresponding  to  a  loss  of  3  per 
cent,  of  nitre,  should  be  all  that  escaped.  The  author  was 
to  be  congratulated  on  the  fact  that  he  had  succeeded 
in  accounting  for  about  50  per  cent.,  and,  in  some  cases, 
for  as  much  as  70  per  cent,  of  this  loss.  There  was  still, 
of  course,  an  unresolved  residue,  and  he  hoped  in  the  course 
of  the  further  researches  some  light  would  be  thrown  on 
that  matter.  It  struck  him  as  remarkable  in  looking  at 
Table  II.  in  the  paper,  that  there  w  as  such  a|high  percentage 
of  carbon  dioxide  found.  As  the  outflow  of  gases  amounted 
roughly  to  84i  per  cent,  of  the  volume  of  the  air  entering 
the  plant,  it  might  be  thought  the  carbonic  acid  would  go 
up  to  about  4-7,  whereas  Mr.  Inglis  found  it  was  6*5  to 
"•5;  in  other  words,  very  nearly  140  to  170  per  cent. 
higher  than  it  should  be  if  it  were  merely  to  be  accounted 
for  by  the  reduction  in  the  volume  of  the  air  due  to  loss  of 
oxygen.  He  presvimed  there  must  be  some  reason  for 
the  excess  of  carbonic  acid,  possibly  in  the  form  of  carbo- 
naceous matter  which  adhered  to  the  ore,  and  was  burnt 
with  it,  or  it  might  arise  from  the  oxidising  action  of  the 
acid  on  the  coke  in  the  towers. 

Sir  William  Ramsay  said  what  Mr.  Inglis  proposed 
would  no  doubt  separate  the  nitric  oxide  from  the  nitrogen. 
After  the  mixture  of  gases  was  condensed  the  liquid  nitrogen 
existing  at  the  temperature  of  — 197°  had  a  very  consider- 
able vapour  pressure,  and  with  a  good  mercury  pump  that 
could  be  removed,  leaving  the  nitric  oxide  behind  ;  it 
was  simply  like  boiling  away  the  water  from  a  saline 
solution,  and  leaving  the  salt. 

l)r.  Divers  (the  President)  congratulated  Mr.  Inglis 
Oil  the  importance  of  the  work  he  was  doing.  The  result 
ol  ii  was  one  of  the  greatest  additions  to  the  knowledge 
of  the  processes   of  the  lead  chamber. 


Mr.  Oscar  Gcttmann  said  the  author  would  probably 
find  that  the  measurements  of  the  quantity  of  gases  dealt 
with  were  not  reliable.  He  came  to  this  conclusion,  not 
by  any  discrepancy,  but  by  the  close  agreement  between 
the  calculated  quantity  and  that  found.  Anyone  who  had 
had  to  do  with  the  measurement  of  gases,  and  especially 
by  means  of  an  anemometer,  knew  that  discrepancies 
must  of  necessity  be  very  large.  A  rough  mental  calcula- 
tion showed  him  that  the  quantity  of  gas  was  calculated 
on  the  basis  of  27  cb.  ft.  per  second.  Assuming  the 
exhaust  pipe  to  have  a  diameter  of,  say,  "2  ft.  6  in.,  it  would 
give  a  velocity  of  5J  ft.  per  second,  which  is  extraordinary. 
A  large  quantity  of  the  oxides  of  nitrogen  came  out  of  the 
last  chamber  and  passed  to  the  Gay-Lussac  tower  for  the 
purpose  of  being  absorbed  by  means  of  sulphuric  acid. 
A  considerable  portion  of  these  gases  was  not  absorbed 
in  the  tower,  but  passed  out  of  the  system  ;  then  the  mere 
passage  of  air  at  the  rate  of  5i  ft.  per  second,  or  even  at 
1  ft.  per  second,  carry  away  some  of  the  oxides  of  nitrogen 
which  thereby  become  a  mechanical  loss.  This  could 
easily  be  ascertained,  and  he  would  suggest  that  Mr.  Inglis 
might  direct  his  investigation  in  that  direction.  He  could 
examine  the  gases  at  the  inlet  to  the  Gay-Lussac  tower, 
and  determine  accurately  the  quantity  of  sulphuric  acid 
that  ran  down,  and  the  composition  of  the  gases  after  they 
had  passed  the  toner.  He  could  thus  find  what  loss  there 
was  in  the  Gay-Lussac  tower,  and  whether  and  how  much 
of  it  was  due  to  decomposition  or  to  mechanical  abstraction. 
Mr.  Inglis  had  based  all  his  calculations  on  a  loss  of  3  per 
cent,  of  nitre  on  the  sulphur  burned,  and  no  doubt  that 
was  a  very  reasonable  allowance  in  the  system  in  question  ; 
but  he  might  mention  that  this  loss  had  been  much  reduced 
in  other  systems,  and  it  was  not  uncommon  to  have  it 
amount  to  only  1-8  per  cent. 

Mr.  \V.  Pearce  said  there  was  a  difficulty  in  coming  to 
any  conclusion  about  a  gas  that  varied  so  enormously 
in  quality.  He  could  quite  understand  that  a  number  of 
the  figures  obtained  were  comparatively  irreconcilable, 
by  reason  of  divergence  in  the  constitution  of  the  gas. 
Another  point  was  the  very  large  quantity  of  resulting 
sulphuric  acid,  which  went  into  consumption  direct  from 
the  chambers,  without  having  passed  down  the  towers; 
a  good  deal  of  nitre  was  absorbed  by  that  acid,  and  was 
lost  in  the  process  of  distribution  for  sale.  There  seemed 
no  chance  of  escaping  such  a  loss.  Those  were  practical 
difficulties  that  presented  themselves  to  the  sulphuric 
acid  manufacturer. 

Mr.  J.  K.  H.  Inglis,  in  reply,  said  the  figures  of  carbon 
dioxide,  referred  to  by  the  Chairman,  were  quoted  from  a 
table  which  he  had  not  exhibited,  but  would  appear  with 
the  paper,  but  he  did  not  wish  too  much  reliance  to  be 
placed  in  them  ;  they  were  the  result  of  the  first  experi- 
ments, and  the  later  quantities  focuid  were  much  more 
constant.  One  point  he  had  forgotten  to  mention  with 
regard  to  sulphur  dioxide,  In  the  first  experiments  the 
gases  were  washed  with  sulphuric  acid  before  being  taken 
into  the  bulbs,  and  in  that  case  he  found  a  small  quantity 
of  sulphur  dioxide  amounting  to  about  two  parts  per  10.000 
in  the  flue  gases.  In  later  experiments,  however,  as  this 
washing  meant  the  loss  of  the  nitrogen  oxides,  he  decided 
that  instead  of  passing  it  through  sulphuric  acid  he  would 
take  the  gas  direct  into  the  bulbs;  thus  any  sulphur 
dioxide  present  was  promptly  attacked  by  the  nitrogen 
peroxide  and  tetroxide.  That  was  why  the  results  given 
showed  no  sulphur  dioxide. 

In  reply  to  Mr.  Guttmann,  concerning  the  errors  in  the 
measurement,  based  on  the  rate  of  flow  of  the  gas,  he 
believed  his  figures  were  quite  correct  ;  they  were  obtained 
for  him  by  Mr.  E.  C.  Thompson,  but.  as  a  matter  of  fact, they 
did  not  very  much  affect  the  question,  because  they  did 
not  come  into  the  calculation  at  all.  The  two  figures  he 
gave  were  those  obtained  by  calculating  the  rate  of  flow 
from  the  chamber,  and  the  quantity  actually  found. 
These  experiments  were  only  made  in  order  to  see  whether 
it  was  possible  to  calculate  the  rate  of  flow  at  the  end  of 
the  chambers  from  the  reactions  at  the  beginning,  and 
the  agreement  between  the  two  sets  of  results — quite 
independent  of  their  absolute  value — proved  that  conclu- 
sively. Anyhow,  the  error  was  only  2  or  3  per  cent.,  and 
in  this  sort  of  work  10  per  cent,  was  not  excessive.     As  to 
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a  I.--  oi  :;  pel  cent,  of  nitre  being  i  ithei  high,  hi 

ij  thai  11  was  a  tank  usual  figure  in  that  particular 
plant.     In  some  cases,  the  loss  Ii.nl  been  redm  ea 
one-fifth  "f  that,  ami  he  quite  agreed  'I  al  3  per  cent,  u.is 
higher  than  it  need  be,  but  the  question  an   1 

worth  while  to  put  1 1 } >  extra  plant  in  order  I ver  that 

amount  of  nitre  1    He  should  endeavoin  to  carrj 

of  tin-  work  .Mr.  Guttmann  suggested  on  the  gases  before 

they  passed  through  the  Gay-Lussao  tower;    the  chief 

difficulty  was  that  the  iras  then  contained  a  large 

Bon  i'f  condensible  gases,  ami.  therefore,  it  was  ni 

to  work  with  a  small  amount,  or  else  with  large  tubes,  which 

would  not  get  choked.     Ho  also  intended  to  experiment 

•  in  the  composition  of  the  chamber  gases  themselves. 


CARBURETTED  WATER  GAS  IN  THE   BUNSEN 
BURNER. 

11V    MAM   Ml     (  IIIKVMUOK. 

The  defects  of  water  gas  as  a  fuel  in  the  chi 
laboratory  wen-  experimentally  tested  some  time 
in  Kyoto.  Japan,  by  11.  Matsumoto  ami  the  author. 
The  results  were  given  in  a  paper  read  before  the  London 
Section  of  the  Society  of  Chemical  Industry,  ami  printed 
in  the  Journal  of  the  Society  for  1904  (pace  50).  There 
being  no  coal  gas  available  for  the  use  of  the  Kyoto  Uni- 
versity laboratories,  a  method  of  preparing  carburetted 

water    gas,    much    on    the    lines    followed    by    Prof.    \  .    I  . 

Lewes,   was  devised   by  a  committee  appointed    > 

University,  and  including  the  author.  In  this  pn 
heavy  petroleum  oils  are  injected  with  steam  into  the 
water-gas  generator  tilled  with  ignited  coke.  The 
produced  is  passed  through  1  superheater,  looselj  pai  ked 
with  fire-bricks,  and  then  through  a  scrubber,  after 
•which  treatment  and  purification  it  enters  the  gas-holders. 
It  is  not  now  the  purpose  of  the  author  to  go  into  the 
details  of  this  process,  as  worked  out  by  the  committee. 
His  object  is  only  to  make  known  the  behaviour  of  this 
gas  when  used  as  a  laboratory  fuel. 

The  mean  composition  of  the  gas  does  not  differ   much 
from  that  of  coal-gas; — 

Vols,   per  nut. 
Hi  a\  v  hydrocarbons    5-3 

Methane  ' 16-8 

Hydrogen    .">  1  7 

Carbon   monoxide       1.5-4 

i  larbon  dioxide 0-6 

i  Ixygen    0-5 

Nitrogen      9-7 

There  have  been,  occasionally,  some  wide  deviations 
from  the  mean  composition,  one  of  which  will  be  i 
in  the  next  paragraph.  Only  a  brief  account  of  the 
behaviour  of  the  carburetted  water  gas  is  necessary. 
because  this  hardly  differs  from  that  of  coal  gas  to  which 
it  approximates  in  composition. 

Partial  combustion  of  tin  gas. — The  carburetted  gas  was 
tested  in  the  same  way  as  simple  water  gas  itself  had  I  een, 
by  the  Smithclls  and  Ingle's  apparatus,  in  order  to    find 
out  what   are  the  proportions  of  the  constituents  i 
partially-burnt  ea.s.     Twt)  samples  were  examined  m  this 
way — one    (o)    which    had    very   closely   the   mean    com- 
position   shown    in    the    table*    and    another    (6)    which 
deviated  largely  from  that  in  having  about  20 
cent,   of  carbon  monoxide,  and  only  3  vols,  per  cent,   of 
heavy    hydrocarbons.      Side    by    side    with    the     i 
obtained  are  placed  those  given  in  the  former  paper. 


Coal  gas. 

Carbui 

■  gas. 

Water  gas. 

a 

b        " 

Water 

14-9 

16-7 

16-7 

170 

Hydrogen 

10-9 

12-8 

12-1 

trace 

0-9 

0-9 

0-3 

Carbon  dioxide  . 

3-8 

3-1 

3-2 

... 

Carbon  monoxide 

10-2 

10-4 

9-3 

19-5 

— 

— 

01 

60-3 

56-1 

57-8 

34-3 

The  carburetted  gat  in  burnii  r  to 

burning  coal  gas  ha  composition.     Even  mple 

did  so,  not  withstanding  '  be  defi  an  at 

first,  and  in  consequence  ol  th<  tsu  I  that  tin-  hydn 
present  in  it  made  it  possible  to  lei  in,  through  tin-  Bunsen 
tube,  a.  s  u  tin  M  ni  proportion  of  air  withoul  causing  the  fl 
to  descend  tin-  tube  as  it   would  then  do  in  the  case  of 

lineni'li  lied   water  gaS   ( -ee   tollncl    papei 

./  //..  Bunsen  flame.  It  was  pointed  out  in  the 
former  paper  how  much  greater  a  How  of  gas  was  needed  to 
produce  with  non-carburetted  water  gas  the  same  sized 
tin  me  as  that  given  bj  coal  gas  in  the  Buiuen  burnt  i  To 
the  numbers  then-  given  can  no"  be  added  thai  foi  oar- 
buretted  ras.     To  get  the  usual  flame,  one  about   16  cm. 

long,  the  flow  of  t'as  per  hour  has  to  he  in  the  CISI 

l.il  i. 

Coal   !_'as      120 

Water   eas      :<.(«' 

in  In  i  ret  ted    gas llKl 

Therefore,  the  triangular  orifice  of  the  ordinary   Bunsen 

burner  for  coal  gas  requires  in  be  only  slightly  enlarged  ; 
that  is.  in  the  proportion  oi  I  to  :!.  in  order  to  get  the 
same  sized  Bame  with  the  carburetted  watei 

Effects  '■/  tJu  flanu  upon  lal  iseli  I  he  car- 
buretted   lcis    lias    no    action    ■  1 1 copper,    platinum,    or 

porcelain  vessels,  greater  than  that  of  coal  gas.      A  pot 
lain  crucible  placed  in  the  Bunsen  Maine  only  gets  a  de] 
of  carbon  on  it  when  it  is  placed  so  low   as  to  I 
inner  cone  of  the  dame.     Similarly,  a  platinum  vessel  only 
loses  in  weight  in    the  flame  when  kept   foi  a  long  time 
touching  the  inner  cone,  or  when  the  (lame  is  surrounded 
by  a  muffle. 

"  Effects  upon  th  air.  The  products  of  the  nearly  finished 
combustion  of  the  carburetted  gas  being,  unlike  those  oi 
plain  water-gas.  the  same  in  composition  as  those  of  coal 
gas.  the  use  of  the  gas  in  insufficiently  ventilated  labora- 
tories is  not  more  injurious  to  health  than  that  of  coal  ■_ 

l)|si  i  ssion. 

The  ChaIRMAS  said  he  had  used  the  apparatus,  manu- 
factured by  Milder,  of  Birmingham,  in  which  air  was 
enriched  by  passing  it  through  light  hydrocarbons.  It 
was  at  first  rather  difficult  to  manage  on  account  of  the 
Varying  proportions  of  the  amount  of  air  to  the  mixture, 
and  also  because  of  the  shortness  of  the  Maine,  but  he  had 
no  trouble  from  attacks  on  platinum  vessels,  or  anything 
of  that   kind. 

Sir  William  Ramsay  said  his  only  experience  of  tin- 
use  of  small  gas  plants  was  in  India,  where  the  usual 
device  wa>  the  introduction  of  oil  gas.  the  method  most 
in  vogue  being  that  of  dropping  the  oil  into  a  red-hot 
i.t  at.  The  difficulty  was  that  the  life  of  the  retort  was 
not  long,  only  six  or  eight  months,  and  t^ie  trouble  of 
constant  attendance;  but  in  India,  where  labour  was 
cheap,  that  gave  little  trouble.  A  boy  looked  after  it. 
and  regulated  the  dropping  :  the  gas  went  into  a  small 
gas  holder,  and  was  thence  distributed. 

Mr.  T.  C.  Cloud  said  he  had  used  Midler's  mach 
■_'s  years  in  a  large  chemical  laboratory  in  connection 
with  a  metallurgical  establishment.  This  machine  was 
well  worth  bringing  to  the  notice  ..f  the  Society,  because 
a  number  of  the  members  Mere  in  places  where  coal 
was  not  available.  He  had  not  found  any  difficulty  in 
the  working  of  the  machine  provided  it  was  placed  in  a 
cool  situation — the  best  place  was  in  an  underground 
room  or  cellar,  line  slight  addition  wa-  required,  an 
extra  small  pipe  should  be  brought  to  the  laboratory 
from  the  air  chamber,  so  that  the  final  adjustment  of  rich 
gas  and  air  could  be  made  in  the  laboratory  itself,  instead 
Oi  going  down  to  the  machine.  The  gas  was  made 
slightly  rich  at  the  machine,  and  then,  in  the  laboratory 
itself,  a  small  amount  of  air  was  allowed  to  ]>ass  in  to  a 
mixing  reservoir,  from  which  the  gas  was  distributed. 
They  had  a  machine  capable  of  supplying  about  ISO 
lamps,  and  had  no  trouble.  They  used  the  same  Bunsen 
burners  as  were  used  for  gas  without  any  alteration. 
There  was  no  action  on  platinum  or  other  vessels. 

Dr.  H.  G.  Colmav  -aid  he  could  confirm  the  Ja] 
experience  with  regard  to  the  use  of  carburetted  water 


156 


Ml.HERRAD  &    SMART— REMOVAL  OF   NITROUS   ACID. 


(Feb.  26,  1906. 


gas.  Ee  ha('.  frequently  had  occasion  to  use,  for  labora- 
tory purposes,  ordinary  carburetter]  water  gas,  now 
largely  made  in  tins  country,  for  admixture  with  coal  gas, 
and  there  was  no  difficulty  in  the  matter,  although  the 
percentage  of  carbon  monoxide  might  rise  much  higher 
than  that  given  in  the  paper,  sometimes  amounting  to 
32  or  .'>:>  per  cent.  With  regard  to  the  figures  as  to  the 
interconal  gases,  when  the  i:as  was  burnt  in  a  SmithehV 
separator,  there  was  a  valuable  series  of  researches  on 
this  subject  which  had  recently  appeared  in  the  Journal 
fur  Gasbeleuchtung,  1905,  48.'  1035;  1057;  1081  ami 
IM'7:  and  largely  confirmed  the  figures  given  in  the 
paper. 

Mr.  W.  F.  Reiii  said  he  had  found  petroleum  made  a 
good  substitute.  In  a  private  laboratory  it  was  rarely 
worth  while  to  put  up  an  installation  for  water  gas,  but 
he  found  a  blue  petroleum  flame  would  do  most  of  the 
work  he  required.  There  were  several  lamps  now  in  the 
market  which  would  produce  a  perfectly  blue,  and.  there- 
fore, smokeless  flame.  The  one  he  most  used  was  the 
Primus  lamp,  burning  ordinary  heavy  petroleum  oil. 
They    might    recollect    that    that    was    the   lamp   which 


THE   REMOVAL   OF   NITROUS   ACID   FROM  CON- 
CENTRATED NITRIC  AND  SULPHURIC  ACID.  * 

BV    OSWALD    SILBERRAD,    PH.D.,    AND    BERTRAM    J.     SMART. 

It  has  been  frequently  observed  that  the  removal  of 
nitrous  acid  presents  much  greater  difficulties  in  presence 
of  concentrated  acids  than  in  dilute  aqueous  solution. 
The  following  experiments  were  carried  out  to  determine  to 
what  extent  the  reaction  between  nitrous  acid  and  amines 
or  amides  occurs  in  concentrated  acids,  and  to  throw  some 
light  on  the  nature  of  the  reactions  which  occur  under 
such  conditions.  For  the  experiments,  nitric  acid  con- 
taining a  small  percentage  of  nitrous  acid  was  taken, 
either  alone  or  in  admixture  with  sulphuric  acid.  Various 
reagents,  which  are  known  to  react  readily  with  nitrous 
acid  in  aqueous  solution,  were  added  in  the  form  of  powder 
to  the  concentrated  acid,  and  allowed  to  stand  at  ordinary 
temperature.  From  time  to  time,  the  amount  of  nitrous 
acid  present  was  determined  by  titration  with  potassium 
permanganate. 

The  following  table  shows  the  results  of  a  number  of 
such  experiments  : — 


Rate  of  removal  of  nitrous  from  nitric  acid. 


Acid. 


Reagent. 


Percentage  of  nitrous  acid. 


0  hours. 


Xitric  acid,  sp.  gr.  1-42    

1-50     

Mixture  of : — 

Sulphuric  acid,  H2S04,  60-6  parts    ...  ) 

Nitric  acid,  HN03,    37-2      ' 

Water,  2-2      „  ) 


Urea 

0-075 

Urea 

0-915 

Lead  peroxide 

0-915 

Hydrazine  sulphate 

0-915 

Oxarnjde 

0-915 

Methylamine  nitrate 

0-996 

Amiroguanidine  nitrate 

0-996 

Urea 

0-081 

Urea 

0-317 

Lead  peroxide 

0-317 

Hydrazine  sulphate 

0-317 

Methylamine  nitrate 

0-347 

5  hours. 


0-00 
0-48 
0-76 
0-34 
0-90 
0-96 
0-76 


0-076 

0-292 
0-261 
0-093 
0-342 


24  hours. 


0-00 
0-52 
0-87 
0-17 
0-17 
0-93 
0-93 


0-078 

0-298 
0-292 
0-084 
0-340' 


Hansen  used  on  his  Arctic  travels.  The  lamp  gave  no 
trouble,  and  a  crucible  could  be  got  nearly  white  hot 
with  it. 

Mr.  Oscae  Gcttmaxx  sent  a  sketch  of  an  apparatus 
which  he  has  used  in  laboratories  for  more  than  20  years. 
It  consists  of  three  cylinders,  made  of  lead  or*  iron. 
Cylinder  A  serves  as  a  regulator  for  the  air.  This  can  be 
either  compressed  air  or  produced  by  a  gas-holder.  The 
air  arrives  through  the  tube  a  and  is  used  through  the 
tube  6.     A  small  dead-weight  safety  valve  c  insures  that 


The  addition  of  hydrazine  sulphate  was  accompanied 
by  explosions,  a  smell  of  azoamide  being  observed ;  the 
formation  of  azoamide  is  evidently  to  be  traced  to  the 
action  of  the  nitrous  acid  upon  the  hydrazine,  in  presence 
of  strong  acids. 

It  is  seen  that,  with  the  exception  of  hydrazine  sulphate, 
the  reagents  are  very  inert  towards  nitrous  acid  in  presence 
of  concentrated  nitric  acid,  although  they  react  readily 
in  dilute  solution.  It  appears  that  the  reaction  takes 
place  between  the  nitrous  acid  and  the  ions  formed  by 


the  pressure  of  air,  entering  through  the  gas  producers, 
thi   sami    pressure.     There  can  be  one  or  two 
roducers   B  B,  which  are  constructed  in  exactly  the 
same    way    as   the   cylinder   A.  with    the   exception   that, 
I  of  the  safety  valve,  they  have  a  cap  for  filling  in 
linders  can  be  emptied  by  means  of  the 
tap  d.     This  apparatus  has  always  given  complete  satis- 
faction. 


the  salt  of  the  amine  or  amide,  and  is  not  due  to  the  salt 
itself. 

The  observation  of  Franchimont  (Rec.  trav.  chim , 
1883,  2.  96;  1884.  3.  219)  that  urea  nitrate  decomposes 
with  evolution  of  carbon  dioxide  and  nitrous  oxide,  was 
confirmed  in  the  present  work.  Analyses  of  the 
evolved  gave  the  following  results: — 

*  Taken  as  read. 
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From  nitric  add  »p  gr.   1-u 
1-60 

From  .1  mixture  ..i 
nitric  ami  sulphuric 
■dds — 


s 

N     ., 

so 

11  - 

55-0 
38-9 

19-8 

0-2 

31-7 

241 

— 

- 

Ammonium    salts    were    Found    in   the   residual 

bat  i  he  | rj  act  ion  of  the  nitric 

acid  ia  to  hydrolyse  the  urea,  forming  ammonium  nitrate, 
which  is  then  dehydrated  t"  nitrous  oxide. 

Our  thanks  in.'  due  to  the   Explosives  Committee  for 
permission  to  publish  these  results, 


Manchester  Section. 


Heeling  held  at  Manchester  on  Friday,  January  5M,  1!>0G. 
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IROXMOULDIXG    OF   CLOTH   IN"   THE    LOOM, 

BY  WILLIAM  THOMSON,   F.K.S.E..    F.I.C.    • 

The  manufacturer,  and  more  especially  tl, 
in  the  production  of  heavily  sized  grey  cloths,  find  from 
time  to  time  that,  on  leaving  the  warp  in  the  loom  over- 
night, the  reeds  become  rusted,  and  on  commencing 
to  weave  in  the  morning  a  rust  or  iron-mould  band  of 
from  5  to  9  in.  wide  is  formed  across  each  piece  of  cloth. 
Many  reasons  have  been  given  as  to  the  cause  of  the 
rusting.  Most  commonly  it  has  been  attributed  to 
the  employment  of  excessive  quantities  of  salt-  in 
the  size,  such  as  magnesium  or  zinc  chlorides.  These 
might  have  -  n.  but  the  constituent  of  the  size 

which  would  be  most  likely  to  cause  rusting  of  the 
i-  a  substance  frequently  found  in  solutions  of  zinc  chloride 
employed  for  sizin.   purposes,  n':..  chlorates  existing  as 
potassium  or  sodium  chlorate.     (See  Lunge,  this  J.,  1885, 
32.] 

Zinc  chloride  is  prepared  chiefly  from  zinc  ashes,  the 
refuse  from  galvanising  works ;  this  refuse  contains 
ammonium  chloride,  metallic  iron  and  iron  oxide,  zinc 
and  zinc  oxide.  These  ashes  are  dissolved  in  hydro- 
chloric acid  forming  zinc  chloride  and  ferrous  chloride. 
When  nearly  all  the  acid  is  neutralised,  to  remove  the 
iron  requires  its  oxidation  to  the  ferric  state.  For 
this  purpose  I  (as  the  deviser  of  the  first  process  for 
the  manufacture  of  zinc  chloride  from  this  refuse) 
employed  a  solution  of  bleaching  powder.  It  had  this 
disadvantage,  however,  that  a  combination  took  place 
between  the  nitrogen  of  the  ammonium  chloride  present, 
and  the  chlorine  of  the  bleaching  powder  forming,  pre 
sumably.    nitrogen    trichloride,    which    exploded    with    a 

somewhat  alarming  detonations  which,  h 
did    ii"    damage.      This    was    overcome    by    employing 
sodium   or  potassium  chlorate,  and  these  are   mos 
monly    used    at    the    present    time.       Unfortunately,    the 
calculated  quantity  of  chlorate  is  not  sufficient  to 
all   the   iron   present    in   the   zinc   chloride   solution  :     in 
fact,  ferrous  salt  can  exist   in   presence  of  an  e\ 
chlorate  even  in  hot  solutions  of   the   zinc   chloride,  and 
it  is  only  after  the  chlorate  has  been  added  in  considerabli 
excess    that    all    the    iron    beci  mes 
the  zinc  chloride  solutions  of  <  contain  quantities 

■  r  .,  dium  or  potassium  chlorates  varying  from  0-1  to 
0-4  per  cent.,  and  these  -alts  rapidly  rust  the  steel  reeds 
of  the  loom  when  they  come  in  contact  with  them. 

It  is  obvious  further  that  the  greater  the  quantity  of 


■ui  h  zinc  chloi  i  cloth  thi 

will  lie  the  oxidisin 

with  which  the]  remain  in  contact.  Pure  zinc  chloride 
and  pure  magnesium  oi  calcium  chlorides,  which  are 
contained  in  heavily  sized  warps,  have  little 
oxidising  action  on  the  iron  of  the  reeds,  and  warpa 
containing  these  pure  salts,  even  in  largo  quantity,  will  not 
produce  iron-moulding  of  the  warp  or  the  eloth. 

It  becomes,  therefore,  important  to  hind  -■ 
oxidise  the  iron  in  zinc  chloride  solutions,  which  will  not 
remain  in  it  aft  affect  the  reeds. 

Bleaching  powder  when  so  employed  doc-  nut  ru-t  the 
reeds,  whilst  it  bat  the  additional  advantage  that  the 
lime  combines  with  any  sulphuric  acid  which  may  be 
present  as  sulphates  forming  calcium  sulphate,  which 
becomes  largely  precipitated  with  the  ferric  oxidi 
neutralising.      I  ixidising  the  iron  in  the 

zinc  chloride  solutions  is  to  add  to  the  hot  solution 
the    quantity    ol  dioxide    (preferably    that 

contained  in  Weldon  mud)  required  to  oxidise  tni 
present.  The  manganese  dissolves,  and  is  afterwards 
found  in  the  zinc  chloride  solution,  but  it  doc-  not  produce 
rusting  of  the  reeds,  and  docs  not  injuriously  affect  tho 
colour  of  the  cloth  in  the  small  proportions  present. 
Potassium  or  sodium  manganate  or  |  ate  may  !»■ 

used,  as  these  substances  need  not  !»•  in  exi  ess  i"  complete 
the  oxidation  of  tie-  iron.  Chromic  acid  oi  potassium 
bichromate  may  also  be  used,  the  reduced  chromium  being 
removed  with  the  iron.  From  an  economical  point  of 
view,  it  might  be  well  to  oxidise  most  of  the  iron  present 
with  sodium  chlorate,  and  complete  the  oxidation  by  means 
of  chromic  acid,  potassium  bichromate  or  manganese 
dioxide. 

Sodium  peroxide  acts  very  efficiently  as  an  oxidising 
agent,  and  the-  caustic  soda  formed  partially  neutralises 
the  liquor,  and  thus  aids  in  the  precipitation  of  the 
iron  peroxide,  whilst  the  resulting  zinc  chloride  solu- 
tion docs  not  oxidise  the  reeds.  Hydrogen  peroxide 
a.  t-  very  well  as  an  oxidising  agent,  and  any  excess  would 
doubtless  be  removed  on  drying  the  warp,  hut  if  a  trace 
of  this  substance  be  left  in  the  liquor  it  produces  rusting 
of  the  reeds  almost  immediately. 

The  following  table  shows  the  quantities  of  the  different 
oxidising  agents  required  to  oxidise  1  lb.  of  ferrous  into 
ferric  oxide  in  fraction-  of  1  lb, 

lie 

Manganese  dioxide 0-604 

Bleaching  powder  (35%  avail.  CI.)    ..  0-140 

Sodium  chlorate  0-246 

Potassium  chlorate    0-288 

1  Uremic  acid 0-462 

Sodium  bichromate   0-606 

!*■  itassiuui  permanganate   

Sodium  peroxide    0-541 

Hvdrogen  peroxide  (containing  a-" - 

hW 0-2:(6 


I  made  a  number  of  experiments  by  putting  knitting 
needles  on  cloth  and  on  blotting  pajier  soaked  with 
the  various  substances,  and  observing  how  rapidly  rusting 
took  place.  Chlorates  m  a  neutral  solution  did  not 
produce  rusting,  but  when  the  solution  contained  a  trace 
of  acetic  acid,  rusting  took  place  rapidly,  and  as  size  nearly 
always  contains  free  acid,  it  may  be  taken  that  the 
conditions  necessary  for  the  rusting  of  the  reeds  alw  ay- 
exist  in  the  warp  if  chlorates  be  present  in  the 

The  follow inu-  table  shows  the  influence  of  different 
substances  in  producing  rusting  of  the  reels.  The 
experiments  were  c  ontinued  for  48  hours  in  solutions  made 
acid   to  litmus   paper  with  acetic  acid. 

Pure  zinc  chloride  did  not  rust 

„     magnesium  chloride 

..     ammonium  chloride  (saturated  solution     ...       *  hours 

..  sodium  chlorate-  saturated  solution  1"  minutes 
Solution  of  zinc  chloride  containing  1  per  cent,  of 

sodium  chlorate   lu  nimutes 

Ditto,  but  containing  0-2.t  per  cent,  of  sodium  chloral.-       -1  hours 
Ditto,  containing  1  per  cent,  sodium  chlorate,  but  no 

tree  acid did  not  rust 


The  following  eives  the  results  of  two  analyses  of  samples 
of  zinc  chloride"  solutions  for  sizing  purposes  : — 
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Analyses  of  zinc  chlorides. 


44-63 

44-94 

0-38 

1-49 

Ammouium  chloride   . 

2-05 

absent 

1-27 

trace 

Sodium  cblorate 

0-28 

0-31 

Water 

F 

51-39 

53-26 

100-00 

100-00 

Specific  gravity  at  60° 

1-5265 

1-5300 

105-3 

106-0 

In  conclusion,  I  have  to  thank  my  assistant.  Mr.  Charles 
Xoruian  Exley,  for  the  ability  and  care  he  has  shown  in 
carrying  out  this  investigation. 

Discussion. 

Mr.  F.  A.  Ermen  said  he  had  a  case  which  somewhat 
resembled  the  oxidation  of  iron  on  cloth.  He  was  given 
some  bronze  printing  on  calico  to  investigate,  which  had 
entirely  turned  green,  and  he  found  that  this  bronze  had 
been  printed  on  with  the  help  of  gum  arabic.  The  calico 
contained  a  small  amount  of  zinc  chloride,  and  he  presumed 
the  oxidation  was  brought  about  by  the  free  acids  always 
present  in  gum  arabic  and  which  produced  a  chemical 
action  when  the  cloth  had  been  kept  in  a  damp  place.  He 
might  add  that  cloth  kept  in  a  dry  place  was  not  so 
affected. 

Dr.  R.  S.  Hutton  did  not  think  Mr.  Thomson  had  in- 
cluded another  class  of  zinc  chloride  solution,  viz.,  that  pro- 
duced by  electrical  means,  although  a  considerable  amount 
came  from  this  source  as  well  as  from  other  sources.  He 
presumed  that  no  such  difficulties  were  met  with  where 
no  oxidising  agents  were  employed  for  the  separation  of 
iron  as  happened  in  the  process  to  which  he  (Dr.  Hutton) 
had  referred. 

Some  time  ago  he  had  a  number  of  complaints  of 
oil  stains  on  white  cloth,  which,  on  investigation,  were 
attributed  to  some  trace  of  iron  in  the  oil  used  for  the 
machinery,  but  they  had  never  assumed  that  the  stains 
were  due  to  the  chemical  action  to  which  Mr.  Thomson 
had  referred.  In  cloths  with  an  alkaline  tendency  this 
action  did  not  take  place. 

Mr.  E.  A.  Fasxacht  said  in  a  recent  paper  by  Prof. 
Dunstan  and  others  on  "  The  Rusting  of  Iron  "  ( J.C.S., 
Oct.,  1905;  this  J.,  1905,  1-235).  it  was  shown  that  in 
all  probability  hydrogen  peroxide  was  produced,  although 
they  were  not  able  to  detect  it.  Prof.  Dunstan  considered 
that  chromic  acid  prevented  the  formation  of  rust,  and 
that  it  did  so  by  decomposing  the  hydrogen  peroxide. 
It  was  somewhat  remarkable  that  chromic  acid  prevented 
the  rusting  of  iron  and  that  chlorates  did  not. 

Mr.  W.  H.  Coleman  thought  the  paper  showed  that 
chemical  manufacturers  should  leave  no  deleterious 
matters  behind  in  their  products  which  might  cause 
subsequent  tin-, Mr  t.,  the  users.  Be  considered  that 
blowing  with  air  alone  was  one  of  the  most  difficult  means 
of  oxidising  iron  compounds. 

Mr.  Wm.  Thomson,  in  reply,  said  the  bronze  powder 
referred  to  by  Mr.  Ermen  hardly  came  under  the  same 
category  as  ironmould.  The  pow:der  would  become  green 
and  oxidise  by  moisture  alone,  aided  perhaps  by  a  little 
free  acid  in  the  gum.  Dr.  Hutton  referred  to  z"inc  from 
other  sources.  As  a  matter  of  fact  the  chief  source  of  the 
zin<  chloride  was  from  zinc  ashes.  A  small  quantity  was, 
however,  produced  by  electrical  means  which  was  very 
i  for  sizing  purposes,  and  there  was  also  a  certain 
quantity  produced  from  spelter  which  was  free  from  am- 
monium chloride,  but  that  did  not  remove  the  difficulty, 
as  iron  must  still  be  separated  from  the  zinc  chloride 
solution  by  some  oxidising  agent.  Oil  stains  on  cloth 
were  caused  by  the  metallic  iron  present  in  the  oils  from 
the  machinery,  which  was  liable  to  form  rust  if  the  cloth 
were  left  in  a  damp  condition  for  some  time.  The  presence 
of  alkali  prevented  rusting,  and  a  trace  of  acid  would  aid 


oxidation.  With  regard  to  the  hydrogen  peroxide  theory, 
chromic  acid,  which  Prof.  Dunstan  thought  decomposed 
hydrogen  peroxide  and  thus  prevented  rusting,  probably 
formed  a  veiy  thin  film  of  magnetic  iron  oxide  on  the 
iron.  He  had  found  that  a  thin  coating  of  the  magnetic 
oxide  had  been  formed  on  iron  which  had  been  painted 
with  red  lead.  This  coating  was  equivalent  to  "  Barffing," 
preventing  the  iron  from  rusting  easily  after  removing  the 
paint;  chromic  acid  would  probably  have  the  same 
effect. 


A  RE-DETERMINATION   OF  THE  CONSTANTS  OF 
CARNAUBA    WAX. 

BY    LIONEL   GUY    RADCLIFFE. 

A  sample  of  Ceara  wax  melting  at  S4°  C,  was  u>ed  for 
the  experiments,  and  also  a  bleached  sample,  which 
melted  at  61°  C.  The  figures  recorded  for  the  acid  value 
varv  from  4  to  8.  and  0.  Eichhorn  (Zeits.  anal. 
Che'm.,  1900,  39,  640—045  ;  this  J..  1901,  74)  states  that 
by  dissolving  3  grms.  of  the  wax  in  120  c.c.  of  boiling  amyl 
alcohol  he  obtained  an  acid  value  of  9-71.  A  repetition 
of  the  above  method  gave  for  the  Ceara  wax  5,  and  for 
the  bleached  sample  0-50.  The  saponification  values 
stated  by  various  observers  vary  from  79  to  95,  A  series 
of  experiments  were  made  in  order  to  ascertain  which 
method  gave  the  maximum  value,  and  it  was  found  that 
by  treating  5  grms.  of  the  wax  with  60  c.c.  of  amyl  alcohol 
and  50  c.c.  of  ordinary  alcoholic  potash  (60  grms.  to  the 
litre)  and  boiling  for  six  hours,  the  figure  88-3  was  obtained, 
the  bleached  sample  giving  33  to  34.  The  iodine  value 
by  Wij's  method  was,  after  24  hours,  13-17  per  cent. 

The  values  obtained  on  one  and  the  same  sample 
of  Carnauba  wax  are  : — 

Melting  point  (in  capillary  tube)  . .  84c   C. 

Acid  value  . .  . .  . .  . .  2-9 

Saponification  value  . .  . .  . .  8S-3 

Ester  value  . .  ....  . .  . .  85-4 

Iodine  value  . .  . .  . .  . .  13-17 

I  have  pleasure  in  expressing  my  thanks  to  Messrs.  E. 
Barber  and  W.  H.  Maddoeks  for  their  assistance  in  the 
above  work. 
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24th,  1905. 


DR.    RUSSELL   W.    MOORE   IN   THE   CHAIR. 


THE  GRADING   AXD  USE  OF  GLUES  AXD 
GELATINE. 

BY    JEROME    ALEXANDER. 

In  this  paper  it  is  desired,  firstly,  to  describe  a  connected 
series  of  selected  tests  which  may  be  run  consecutively 
and  used  as  a  basis  of  grading ;  secondly,  to  define 
standards  for  use  in  these  tests  ;  and,  thirdly,  to  give 
some  practical  hints  on  the  proper  selection  and  use  of 
glues  and  gelatines.  For  convenience,  the  product  will 
be  referred  to  as  "glue,"  gelatines  being  regarded  as 
very  clean  or  high  grade  glues,  and  the  suggestion  of 
Ricieal,  followed  by  Watson  and  others,  will  also  be 
observed,  spelling  the  name  of  the  commercial  article 
gelatine,  and  that  of  the  chemically  purified  substance 
gelatin. 

Before  describing  the  tests,  it  is  necessary  to  consider 
the  different  kinds  of  glue  met  with  in  commerce.  H.  J. 
Watson,  in  an  excellent  article  on  "  Glue  and  Glue 
Testing  "  (this  J.,  1904.  23,  1189),  has  given  a  classification 
of  glues,  based  partly  upon  the  nature  of  the  raw  material 
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nil  partly  on  the  waj  in  which  (be  "rut 
successive  boilings  are  combined;  but)  a-  he  ti 
"  tins  does   not    bj    any    meant   exhaust    the 

variations   in   these    products.1      I    think    thai 

.  Ii  understanding  of  the  differ* 
be  obtained  1 1  we  consider,  first)  the  various  raw  material) 
or  glne  stock;    second,  the  treatment  of  the  gin 
before   boiling;    and,   third,   the   separation  or  blending 
of  the  various  "  run-. "    The  chief 
bones  nml    trimmings,  cuttings  and  fleshings  from  bides 
ami   skins.     Sinews,    feet,    tails,    snouts,   ears   and    horn 
pith    are    also    largely    used.     The    various    part     from 
eattle,  calf,  goat,  sheep,  pig,  horse  and  rabbit  all  yield 
characteristic     glues    having     peculiar     propertie 

liquid  glues  obtained   fr the  heads,    bones  and  -kins 

of  tish  form  a  class  of  their  own,  and  are  not  here 
red, 

The  treatment  of  the  stock  depends  upon  ilie  technique 
of  the    particular   factory,   and   the   us,-   for   which   the 
finished  glne  is  intended.     In  some  factories  bom 
boiled    without    even    washing;    in   others,    most  of  tho 

crease  i-  steamed  out   or  re ved   by  volatile  solvi 

The  clearest  and  best  bone  glues  are  obtained  by  leaching 
the  hone-  with  dilute  acid  which  dissolves  out  the  lime 
salts  and  leaves  the  gelatinous  matter-.  Such  crushed 
leached  hone  is  sold  as  a  glue  stock  under  the  nan 
oeseine.  Hide  pieces,  smew-,  osseine  ami  leached  horn 
pith  are  limed  until  properly  *'  plump"  ;  the  subsequent 
treatment  before  boiling  varies,  being  usually  regarded 
as  a  trade  secret. 

One  extraction  of  the  stock  does  not  exhaust  all  the 

glne  in  it.  90  it  i-  necessary  to  make  a  number  of  con- 
itive  extractions  or  "runs,"  as  they  are  called.  The 
condition  of  the  stock,  the  temperature  and  time  of  boding, 
and  tile  apparatus  employed  an-  the  main  factor-  con- 
trolling the  proportion  of  due  in  each  run.  Somet 
as  many  as  ten  or  fifteen  runs  are  taken  from  the  same 
kettle  of  stork,  and  these  runs  may  be  finished  alone,  or 
blended  with  each  other  or  with  runs  from  other  kettles 
containing |pei haps  different  kinds  of  stock.  It  will  be 
readily  seen  that  the  kinds  of  glue  are  practically  un- 
limited in  number,  as  indeed  the  great  variation  in  appear- 
ance would  seem  to  indicate.  But  in  glue,  abovo  all 
things,  appearances  are  very  deceptive.  Even  after  a 
manufacturer  has  finished  his  glue,  lie  is  obliged  to  test 
it  in  order  to  establish  the  grade  of  his  finished  produi  t. 

To  the  chemist  or  analyst,  glue  presents  itself  in  the 
form  of  sheets,  flakes,  nodules,  small  grains  or  powder, 
varying  in  colour  from  black  to  white  and  all  shades  of 
brown  and  yellow.  It  may  be  clear,  cloudy  or  opaque. 
How  shall  a  value  be  assigned  to  each  glue  >  Purely 
chemical  tests,  a-  at  present  known,  arc  for  the  most  | 
of  little  value.  The  determination  of  water  is  without 
much  practical  significance,  for  all  desired  is  that  the 
be  commercially  "dry."  The  presence  of  any  consider- 
able amount  of  phosphates  in  the  ash  is  supposed  to 
indicate  that  the  glue  was  made  from  bone  stock. 

Numerous    articles   have   appeared    from    time    to   time 
in  the  journals  and  in  technical  books,  describing  metl 
and  instruments  for  testing  glue,  and  while  many  of  t! 
are  good  as  far  as  they  go,  the  writer  has  a-  yet  seen  none 
that  may  be  regarded  a-  complete.     What  is  most  striking 
is  the  lack  of  glue  standards  or  units  of  measurement. 

Thin  blown  glasses  about  S — 8-5  cm.  high  and  ,Vd  cm. 
in  diameter  are  convenient  for  tests.  25  grms.  of  each 
glue  to  be  tested  is  broken  into  -mall  pieces  and  soaked  in 
100  e.e.  of  water  until  softened  (overnight  if  possible)  : 
and  at  the  same  time  a  number  of  standard  gl  bed 

later  on.  are  treated  in  like  manner.  All  the  glass 
at  the  same  time  placed  in  a  water-bath,  heated  to  80  I  '.. 
and  stirred  until  a  perfect  solution  is  obtained.  .More  oi 
than  25  grms.  per  100  e.e.  can  be  used  as  long  as  the  stan- 
dards and  unknown  glues  are  all  treated  alike.  The  reaction 
is  determined  with  litmus  paper.  In  cases  where  the 
degree  of  acidity  or  alkalinity  is  desired,  a  separate 
titration  is  made. 

Viscosity  or  running  test. — Keeping  the  temperature 
uniform,  the  viscosity  is  determined  by  running  the  hot 
solution  from  a  pipette,  noting  the  time  of  efflux  by  a 
stop-watch.  The  relative  viscosities  are  thus  fixed  in 
seconds.     We   use   a   pipette   of  45  e.e.    capacity,   which 


»ill  permit  the  efflux  ol  hot 

axacth  15  seconds.  Utter  each  determination,  the  pipette 
i  washed  with  hot  water,  and  can-  must  be  t.ck.  n  that  no 
partially  evaporated  glue  oi  slime  clogs  thi  outlet      While 

running,   the   pipette   may   i»    l..  p|    Ut 


Viacositj   Pipetl    In  Thermostat.    Mly-strength 
■  with  i  lips. 


structed  thermostat.  More  complicated  viscosimel 
a-  Engler's  or  the  Rideal-Slotte  instrument,  may.  of  cot 
be  used. 

Care  must  be  taken  to  make  two  pipettes  that  will 
give  concordant  rc-ult-.  The  size  and  shape  of  the  outlet, 
and  the  length  and  diameter  of  tin-  effluent  tube  are  she- 
chief  factors  controlling  the  time  of  delivery.  I  have 
tried  metal  tips,  but  find  them  unsatisfactory,  for  it  is 
not  easy  to  duplicate  them  exactly,  or  to  make  a  l'oimI 
connection   with  tic-  g] 

Tin-  pipette  thai  was  finally  adopted  a-  standard  has 
the  following  dimensions:  — 

Capacity    45  e.e.  of  water  at  mi    C. 

Internal  diameter  of  effluent  tube..  6  mm. 

External  diameter  of  effluent    tube  !i   mm. 

Length  over  all  of  effluent  tube     ..  7  cm. 

Smallest    diameter  of  outlet   (about)  1-6  mm. 

Outside  diameter  of  bulb      3  em. 

Length  of  bulb    9*5  cm. 

Length  of  upper  tube    22  cm. 

The  efflux  hole  was  made  by  cutting  the  effluent  tube 
square  across,  and  holding  it  vertically  in  a  Bunsen 
flame  with  constant  rotation.  As  the  glass  softens,  the 
hole  gradually  draws  together,  and  after  a  few  trials 
can  be-  brought  to  the  desired  size.  It  is  desirable  to  have 
the  lower  graduation  point  just  where  the  effluent  tube 
joins  the  bulb,  for  otherwise  in  glues  of  high  viscosity 
there  is  much  uncertainty  caused  by  dribbling  of  the  last 
few  drops. 

The  most  convenient  thermostat  is  a  simple  water-batb. 
The  projecting  effluent  tube  is  protected  by  a  mica 
cylinder  through  which  the  end  point  is  obs  rved.  When 
the  thermostat  is  used  a  small  piece  of  rubber  tubing 
controlled  by  a  pinch  cock  is  slipped  over  the  upper  end 
of  the  pipette,  or  a  glass  stopcock  may  be  fused  on. 

The  odo<ir  of  tlie  hot  solution  is  then  noted,  anel  the 
glue  rated  as  sweet  or  "off."      I  ition  is  readily- 

detected,  although  it  is  often  masked  by  phenol  or  ethereal 
oils.     Besides,    the   smell   gives   some   indication   of   the 
from  which  the  glue  was  made. 

Grease. — The  glue  solution  is  painted  on  a  niece 
of  white  paper  with  a  little  aniline  or  dry  colour,  and 
spots  of  "  eyes "  appear  roughly  proportionate  to  the 
amount  of  grease  present 

Foam  is  determined  by  agitating  the  solution  with  a 
rod  or  mechanical  agitator.      An   egg  heat  rery 

well.     Like  grease,  foam  is  estimated  on  a  comparative 
basis. 

c 
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'. — The  glues  are  thru  taken  from  the 
bath,  allowed  to  cool,  and  the  comparative  set  or  speed 
with  which  the  jellies  harden  is  noticed. 

.-■'  cir  •'  /.  <l." — When  the  jellies  have  reached 
the  room  temperature,  the  jelly  strength  or  "  test  "  is 
determined.  For  speed  and  perhaps  also  accuracy.  I 
prefer  the  "fingertest,"  and  grade  the  jellies  comparatively 
by  pressure  with  tin-  finger  tips,  the  unknown  glues  natur- 
ally grouping  themselves  r  or  weaker  in  jelly 
than  the  several  standards.  Notwithstanding  the  personal 
equation,  expert  operators  obtain  much  more  uniform 
results  in  this  way  than  are  given  by  the  various  mechanical 
devices.  A  special  instrument  for  the  determination  of 
jelly  strength  will  be  referred  to  later. 

Melting  point. — The  melting  point  of  the  jelly  as  des- 
cribed by  R.  Kissling  (Chem.  Zeitung,  1901,  25.  264; 
his  J..  1901,  21.  509)  is  also  of  considerable  value, 
for,  generally  speaking,  it  is  proportionate  to  the  jelly 
strength.  It  may  be  di  ti  rmined  by  the  simple  apparatus 
described  bv  N.  Chercheffskv  (Chem.  Zeitung,  1901,  25. 
413:    see  this  J..  1901.  25.  731). 

Strictly  speaking,  a  glue  jelly  has  no  absolute  melt- 
ing point,  for  it  softens  up  gradually  and  shows  no  sharp 
line  of  demarcation  between  solid  and  liquid.  I  have 
tried  to  determine  the  melting  point  by  rilling  a  small 
test  tube  and  observing  the  temperature  at  which  shot 
of  the  size  known  as  B.B.  would  sink,  but  the  results 
were  very  uncertain  and  then  only  comparative.  Perhaps, 
the  best  way  is  to  put  the  test  glasses  back  into  the  water 
bath,  and  gradually  raise  the  temperature,  noting  com- 
paratively how  the  jellies  melt. 

Binding  or  adhesive  strength. — For  this  there  is  no  one 
test  that  can  have  a  general  application  ;  the  glue  must 
be  tried  under  actual  working  conditions.  It  stands  to 
reason  that  if  a  glue  ;s  to  be  used  to  hold  clay  to  paper, 
it  is  of  small  interest  what  its  binding  strength  is  on 
mahogany,  maple  or  porcelain  blocks.  Very  often,  in 
fact,  a  glue  that  will  size  paper  perfectly  will  not  make  a 
joint. 

Keeping  properties. — The  glasses  are  then  allowed  to 
stand  uncovered  at  room  temperature  for  several  days 
to  observe  the  relative  keeping  qualities  of  the  jellies. 
If  the  keeping  property  under  special  conditions  is  desired, 
these  conditions  are  simulated. 

Standards. — The  choice  of  standards  is  a  very  important 
matter,  for  once  they  arc  taken  all  unknown  glues  are 
measured  by  them.  Few  published  results  of  glue  tests 
can  be  used  for  comparison,  because  seldom,  if  ever, 
have  any  two  investigators  worked  on  the  same 
glue  or  glues,  which  have  been  described  sometimes  by 
their  cost,  sometimes  by  the  stock  from  which  they  were 
manufactured,  and  upon  which  only  partial  determina- 
tions were  made.  That  definite  standards  will  simplify 
and  harmonise  the  grading  of  glue  is  self-evident. 

We  arbitrarily  fix  16  nearly  equidistant  "grades  and 
assign  to  them  values  running  from  10  to  160,  allowing 
10  points  between  each  grade. 

160  80—1  3/8 

150  70— 1    1    2 

140  til i—l   5/8 

130— A  extra  50—1   3/4 

120—1  extra                                  40—1  7/8 

110—1  30—2 

100—1  X                                    -2ii 

90—1  1/4                                  10 

Opposite   •  I    have   set   the   corresponding 

grades  long  ago  established  by  Peter  Cooper,  which  are 
I  for  comparison  by  many  American  manufacturers 
and  dealers. 

The  following  determinations  were  made  to  establish 
such  definite  figures  r.n  our  standards  as  wiU  enable  any- 
one to  pick  out  glut  -  ue  characteristics,  so  that 
we  may  all  speak  in  the  same  langi   i  ;< 

The  highei  com  60  and  upwards,  are  neutral 

hide  glue  ean,  well  made  any  odour 

of  decomposition,  and  practically  free  from  foam  and 
■<•■     For  tl  |   i, |-  bone  glues  were  chosen, 

because  mosl   li  nee  are  bone  glues  and.  further- 

more, low  test  hide  glues  usually  show  abnormal  viscosities. 

The   viscosities  above   described,   with 


solutions  containing  25  grins,  of  standard  glue  to  100  c.c. 
of  water.  For  the  standard  viscosities  I  have  taken 
the  average  of  numerous  laboratory  tests  :  and  inasmuch 
as  standards  of  the  same  jelly  strength  are  apt  to  vary 
somewhat  in  viscosity.  I  have  indicated  what,  according 
to  my  experience,  are  the  reasonable  limits  of  such  varia- 
tions.    (See  table,  i 


Standard 

Viscosities 

(in  sees.)     , 

at  80"  C. 

solution 

25-100. 

1 

Allowable 
variation  of 
viscosities 
(in  sees.).    ' 

1 

Telly  strength  Jelly  strength 

(in  ozs.)  at     (in  grnis.)  at 

10°  C.              10"  0. 

10 

15! 

u 

| 

20 
30 

16 
16} 

it 
I* 

:      : 

40 

17 

ti 

60                     1701 

50 

18 

ti 

82                    2324 

60 

19 

ti 

104                     2948 

70 

20 

+j 

126                     3572 

80 

21 

li 

148                     «»6 

90 

22 

ti 

170                     4820 

100 

23 

—t 

192 

5443 

110 

24 

—  * 

214 

6067 

120 

25 

ii 

236 

6691 

130 

26 

+  3 

258                    7314 

140 

28 

U 

—                       — 

150 

34 

ts 

—                       — 

160 

40 

+  12 

~ 

To  determine  standard  jelly  strength  the  "  shot  "  test 
was  found  unreliable,  and  a  special  instrument  was 
devised.  It  consists  of  a  brass  cylindrical  vessel  sup- 
ported like  a  gas  tank  by  four  vertical  rods,  against  which 
it  slides  with  almost  frictionless  roller  bearings.  This 
brass  cup  is  allowed  to  rest  on  a  truncated  cone  of  jelly  of 
definite  size,  composition,  and  temperature  ;  and  shot- 
are  gradually  poured  into  the  cup  until  a  definite  expression 
of  the  jelly  is  observed.  Beneath  the  cup  are  two  vertical 
adjustable  brass  uprights  3-5  cm.  high,  connected  with 
an  electric  bell  circuit  :  so  that  when  the  cup  reaches  their 
level,  it  completes  the  circuit  and  the  bell  rings. 

The  weight  of  the  brass  cup  plus  the  weight  of  the 
added  shot  gives  a  figure  which  expresses  the  jelly  strength. 

The  jellies  were  cast  in  brass  cups  6  cm.  high.  5-5  cm. 
in  diameter  at  the  open  top.  and  5  cm.  at  the  bottom, 
which  is  closed  with  a  tight  fitting  external  friction  cap. 
The  jellies  are  removed  by  dipping  the  cups  for  an  instant  in 
hot  water,  taking  care  that  no  material  loss  results.  The 
liberated  truncated  cones  should  be  4-5  cm.  high,  the 
cups  being  filled  only  to  that  level.  They  are  placed  in 
a  thermostat  until  they  reach  the  required  temperature, 
10c  C. 

In  order  that  the  various  standards  may  be  used  for 
cross  reference.  I  am  now-  preparing  a  table  which  will 
define  the  jelly  strength  of  each  standard  in  terms  of  every 
other  standard.  For  instance,  standard  90  made  up  22 
grms.  to  100  c.c.  water  has  the  same  jelly  strength  as 
standard  SO  made  up  25  grms.  to  100  c.c.  In  this  way 
it  may  be  possible  to  <h>  away  with  a  multiplicity  of 
standards  :  at  any  rate  the  table  will  still  further  define 
the  standards. 

of  n  -'/'-. — Xow,  supposing  that  we  have 
run  a  careful  test,  and  have  a  series  of  accurately  deter- 
mined figures,  what  do  they  mean  ?  Do  they  express 
numericallv  the  value  of  the  glue  for  any  work  ?  Most 
assuredly  "not.  E.  G.  Clayton  (this"  J.,  1902,21, 
670),  after  carefully  comparing  many  of  the  methods  used 
and  the  resulting  figures,  says  :  "  In  conclusion,  the 
observations  seem  to  show  that  whilst  it  would  be  rash 
to  form  a  judgment  on  glue  from  a  single  test,  the  evidences 
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afforded  bj      Dumber  may  be  irresistible        rh    i    porta1 

Hire   '      |  r.i.l    to  rely  on 

mii    tests  ol   general  quality,   but    to  emploj 

oi  methods,  including  anj  having  especial  I  n  the 

prospective  or  present  uses  of  i  In-  glue,  and  then  I 

his   conclusions   on  deration    of   all    the    n 

together." 

The  truth  ol    i  lie  matter   i-  tlin 
partial    value   and    then    only   to    a    glue   expert.      For 
msta  general  rule  hide  glues  have  a  aighi 

-  itj    and   make   better  wood   joints  Chan   bom 
\.  t  -..in.  bone  glues,  notwithstanding  their  lowei 
malic    magnificent     joints,    surpassing    most    bide 
The  only  test   that  can   be  accepted  as  conclus        is  a 
practioaj   trial   ol    the   glue   under  actual   working   con- 
ditions, which  \  ,u  v  in  eai  b  case. 

I  -  .     Glue  is  used  (or  a  multitude  "t  pui  i 
line  of  work  has  its  special  requirements,  and  y< 
perienoe  are  necessary  to  pick  out  the  right  elm-  for  the 
work.     Trouble  maj  be  caused  bj  a  glue  that  is  too  i 
as  well  as  bj  one  that  is  '<m>  weak,    although  is  usin 
the  most  important  time:  w  the  selection  oil  the  right  glue 
tor  the  work,  muoh  depends  upon  its  proper  preparation 
and   application.     It   anything   that    is   glued    up   i 

apart,    the    i -.lute    Verdict    is    "  had    clue.''    which    is 

often  unjustifiable,  for  poor  judgment  or  unskilful  work- 
manship may  he  responsible. 

.Many  users  .line  « ith  blind  prejudice  to  some  brand  they 
have  confidence  in,  ami  pay,  consequently,  prices  far  above 

the  market.  This  si  it,-  of  mind  is  easily  understood, 
tor  they  have  often  been  deceived  by  unscrupulous  or 
ignorant  dealers  who  sell  clue  on  its  appearance  only  : 
anil,  furthermore,  a  small  amount  of  glue  may  niter 
into  the  make-up  of  a  large  value  of  finished  product, 
causing  heavy  loss  n  deficient.  It  makes  no  difference, 
per  se  whether  a  glue  is  cut  in  thin  or  thick  sheets,  or 
ground  or  pulverised.  Nevertheless  some  users  will  pay 
extra  prices  for  ".lues  cut  in  special  shapes. 

In  preparing  glue  for  use  the  following  points  should 
be  observed  : — 

1.  Use  definite  weights  of  glue  and  water.  Glue  is 
sold  by  the  pound  and  should  be  used  by  the  pound. 
-.  Soak'  the  glue  in  cold  water  until  it  has  thoroughly 
softened.  Ground  glue  softens  more  quickly  than  sheet  or 
Hake  glue,  and  is  therefore  preferable,  other  thin 
equal.  3.  Melt  in  a  water  m-  steam  hath,  ami  keep  al  as  low 
a  temperature  as  is  consistent  with  the  work.  Pi.>l.>nged 
heating  injures  glue,  so  that  it  is  advisable  to  heal  up 
Successive  small  lots  of  the  soaked  up  material,  rather 
than  have  a  large  lot  remain  heated  for  a  long  time. 
4.  Make  goo  1  evaporation  from  the  glue-pot  bythi  addi- 
tion of  water  if  necessary.  5.  Use  clean  utensils.  i'>.  Fit 
the  stength  of  the  solution  to  the  work — don't  use  the 
glue  too  thick  or  too  thin.  7.  If  surfaces  are  to  be 
joined,  have  them  dry  and  warm,  if  possible,  ami  apply 
pressure  until  the  glue  has  sufficiently  "set." 

Glues    for    particular    purposes    should    he    chosen    as 
follows  : — 

Wood    joint*. — Most    preferable    are    hide    glues    from 

70  up.     Low  -r  test  hide  glues  may  give  trouble.      While 

bone    glues    answer    admirably,     in    general   they 

should   be   avoided.      The   pieces  to   be  joined  should   be 

thoroughly  fitted,  dry,  and  of  seasoned  wood. 

r«.  —  Most  advantageous  is  a  bone  and  hide,  or 
bone  and  sinew  mixture,  testing  between  grad  -  50  and  7". 
Higher  test  glues  are  apt  to  set  too  quickly.  Pure  hide  or 
sinew  clue  i.s  better,  but  more  expensive,  while,  for  cheap 
large  surface  work,  bone  glue  may  he  used.  If  worked  on 
a  veneering  machine,  freedom  from  foam  is  essential. 

Sizing. — As  most  sizing  is  done  with  spin  tl  mai  I  i  lery, 
each  ease  must   lie  considered  individually.     Gen 

Bowing  chic,  free  from  foam,  is  required.     If  used 
surface    paper,    grease   is    undesirable,    as    is    an;,    marked 
acidity  or  alkalinity  which  might  turn  the  shade  of  the 
colours  with  which  the  size  is  mixed. 

Pi:  'ting    up,"  ting   hide 

glues,  grades  70  to  90  are  best.  For  •'covering."  lower 
test  i-  to  prevent  the  glue  setting  too  quickly  : 

bone  glues,  ti  sting  grades  4n  to  60,  are  most  desirable.  '  If 
course,  to  the  relatively  higher  tes  be 

added  :    consequently  they  go  further,  and  it   i 


matter  oi  propoi ' I.."  bet  id  cost  tod 

mine   tic-    value. 

i 
flexibility ,  tena<  itj ,  and  resi  Nothing 

100 

lire     to     lie     le.  -><  III  .in  ible 

to  in.. i  tore,  between  tb 

joined.     ETish   glue,   ■  Bly   used,    is   in   disfavour, 

being  too  bygri pic.     Mosl  leather  b  It  manufacturers 

make  their  own  special  "  cement,"  using  high  grade  glue  or 
gelati  "I  mixing  it  with  ind  other 

ingredii 

testing  between  grades  B0  and   l""  welL     If 

brittle  low  test  or  bone  gl I,  apt 

to  crack  down   the   back.     When-  simple   pasting   work 
is  to  be  done,  anj  sweet  low-grade  glue  will 

In  all  oases  espei  ial  machini  rj  requires  elm-  suited  to  its 
particular  requirements. 

Gelatine.     Only  high  testing  glues,  grade  l'"1  oi 
made  from  select  id  .'can  stock  should  !«■  sold  as  gelatine 
to  be  used  for  food  purpose,.      X.  \    iiheless,  nice  looking 

-  of  dubious  origin,  as  long  as  they  will  pass  mn 
are  often  palmed  On  upon  the  unsuspecting  purchaser. 
For  photographic  uses  then-  an-  many  special  requirements 
which  the  gelatine  must  answer:  and  work  on  these, 
together  with  sonic  investigations  on  the  chemical  naiur' 
of  glues  and  gelatins  is  now  being  conducted  in  the 
laboratory  of  the  National  Glue  and  Gelatine  Works, 
where  the  work  described  in  this  paper  has  been  done. 


THE  CUBAN"  SUGAR  INDUSTRY. 

BY   W.   D.    HORSE,    PH.D. 

The  relative  importance  of  Cuba  as  a  sugar-producing 
country  may  be  seen  from  the  fact  that  of  the  12,000,000 
long  tons  of  raw  sugar  produced  annually  in  the  world, 
Cuba  furnishes  about  1,000,000  tons.  Excepting  the 
small  amount  used  on  the  island  for  local  consumption  the 
total  product  is  shipped  to  the  United  States  refineries. 

This  constitutes  about  10  per  cent,  of  the  sugar  con- 
sumed in  this  country,  the  total  U.S.  supply  coming  last 
year  as  follows  : — 

Ton-. 

From   Cuba 1,101,61 1 

,,      Foreign  countries    138,383 

„      Hawaii,  Porto  Rico,  Philippines   ..        616,098 

domestic  cane 356,402 

beet     220,722 

Total    2,u32,216 

The  sugar  cane  was  early  brought  to  the  West  Indies 
by  the  Spaniards,  and  it  soon  became  an  important  crop. 
flourishing  phenomenally  in  the  fertile  -oil  and  hut.  damp 
atmosphere  of  these  tropical  islands.  In  Cuba  the  sugar 
crop  amounts  in  value  to  some  75,000.000  do!-.,  and  con- 
stitutes by  far  the  largest  part  of  tie-  total  exports. 

Prior  tri  the  late  Cuban  insurrection,  in  1895,  tin 
crops  had  amounted  to  a  million  tons,  hit  during  1896  and 
!  s:i7  it  dropped  to  a  little  over  one-fifth  of  this  amount, 
and  remained  at  only  about  one-third  of  a  million  for 
several  years,  owing  to  the  widespread  devastation  of  caue- 
tields  aiul  destruction  of  factories  during  the  period  of 
hostilities  between  the  Spaniard  Cubans.     But 

the  war  the  rehabilitation  of  the  sugar  industry  has 
been  continuous  and  rapid.  Cuba  is  about  700  miles  long 
by  SO  miles  wide  on  the  average,  and  consists  principally 
of  limestone  formation  with  some  hills  and  mourn 
of  older  geological  periods  occurring  at  both  ends  and  in  the 
centre  of  the  island.  The  principal  cane  belt  is  the  com- 
paratively level  strip  of  country  extending  almost  round 
the  island  near  tin'  coast.  The  sugar  lands  are  commonly 
known  as  of  the  red  and  the  black  varieties.  The  former 
are  derived  from  highly  ferruginous  limestone  and  con- 
stitute the  best  sugar  lands  in  Cuba.  While  this  soil  is 
very  sticky  and  heavy  when  wet,  it  is  extremely  pervious 
to  water,  drains  well,  and  is  easily  worked  when  not  freshly 
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drenched  by  rain.  The  black  land  occurs  largely  in  the 
hilly  parts,  where  it  i>  underlaid  by  white  calcareous  sub- 
soil, and  in  the  level  districts,  w  here  it  is  underlaid  by  a 
yellow  or  brown  day  subsoil.  The  black  land  is  heavier 
and  move  tenacious  than  the  red.  loses  water  very  slowly, 
and  until  it  is  fairh   well  dried  is  difficult  to  work. 

The  rainv  season  extends  from  June  to  December.    The 

manufacture  of   sugar    is    restricted    to    the  dry  season, 

extending   from    December   to   June,    for  during  the   wet 

weather  the  cane  cannot  be  handled  from  the  fields  in  the 

.its  used. 

Usually  cane  is  planted  in  hills  :>  ft.  apart  in  rows  5  ft. 
apart.  Of  late  the  system  of  Dr.  Zayas,  in  which  the  hills 
are  planted  9  ft.  by  12  ft.  apart,  has  been  strongly  advo- 
cated as  affording  means  of  cultivating  by  machines 
drawn  by  animals  and  yielding  a  greater  number  of  suc- 
i  essive  crops  of  richer  cane.  It  is  apt  to  yield  less  than 
the  ordinary  method  during  the  first  year,  and.  as  yet.  there 
have  not  been  enough  data  collected  to  show  conclusive 
results. 

Ten  successive  crops  can  commonly  be  harvested  in  as 
many  years  from  one  planting,  although  in  some  cases 
many  more  can  be  had.  The  yield  gradually  diminishes, 
though  the  juice  increases  in  density  and  in  purity  as  the 
plants  grow  older  in  years.  The  average  yield  is  probably 
15  to  20  tons  of  cane  per  acre,  though  it  may  run  up  to 
four  times  this  amount.  When  the  land  becomes  ex- 
hausted the  custom  is  to  let  it  lie  for  some  years,  using  it 
for  pasture  land.  Only  about  one-fifth  of  the  arable  land 
is  under  cane  cultivation,  and  intensive  methods  of  agri- 
culture are  little  known.  .Some  experiments  with  fer- 
tilisers have  been  conducted  with  results  indicating 
success  when  the  price  of  sugar  is  not  abnormally  low. 
On  some  estates  it  is  customary  to  spread  the  filter  press 
cakes  and  the  bagasse  ash  upon  the  fields,  while  in  other 
places  these  are  wasted. 

In  some  experiments  in  Alatanzas  Province  the  yield  of 
cane  was  increased  from  2S-73  tons  per  acre  to  41-08  tons 
by  the  use  of  about  200  lb.  sulphate  of  potash  and  400  lb.  of 
acid  phosphate  on  plots  of  an  acre,  while  the  further 
addition  of  2000  lb.  of  slaked  lime  to  the  above  brought 
the  yield  up  to  45-94  tons  per  acre. 

The  principal  varieties  of  cane  grown  are  the  crystalina, 
blanca.  and  a  red  or  purple-striped  variety.  Cuban  cane 
■t  suffer  so  much  from  the  ravages  of  disease  and  the 
attacks  of  insect  and  parasitic  enemies  as  the  cane  does  in 
some  other  countries.  But  great  losses  of  cane  are  sus- 
tained annually  through  destructive  fires  which  often 
sweep  through  scores  of  acres  before  they  can  be  checked. 
As  a  precautionary  measure  against  the  spread  of  fire,  it  is 
customary  to  leave  lanes  about  30  ft.  wide  implanted 
between  the  rows  at  distances  of  about  100  yards,  and 
broader  avenues  at  right  angles  to  these  lanes 'and  about 
twice  as  far  apait.  The  latter  are  commonly  planted  in 
rows  of  plantain  trees,  which  serve  the  double  purpose  of 
affording  protection  against  the  spread  of  fire  and  a  very 
acceptable  article  of  "food  in  their  fruit.  As  the  cane 
ripens  the  leaves  dry  up  and  fall  into  a  thickly-tangled 
and  very  inflammable  mass  which  is  almost  impassable. 
A  fire  once  started  in  this,  whether  by  design  or  bv  chance 
spark,  spreads  rapidly,  and  in  a  high  wind  "such  as 
frequently  prevails,  sweeps  along  with  fearful  rapidity. 
Strangely  enough,  the  cane  itself  survives  the  fire  pretty 
well,  being  protected  by  its  very  tough  siliceous  rind  and 
its  abundant  internal  juice.  But  burnt  cane  must  he  cut. 
transported  and  crushed  within  four  days  or  it  will  ferment. 
Should  it  be  rained  upon  it  will  deteriorate  sooner.  Sugar 
made  from  it  is  usually  dark  and  less  desirable  for  refining. 
So  disastrous  is  a  cane  fire  apt  to  be  that  its  intentional 
malicious  setting  has  at  times  been  treated  as  a  capital 
offence. 

In  Cuba  the  factories  usually  obtain  their  snpply  of  tane 
in  part  or  altogether  from  farmers  who  raise  it  "on  their 
own  land  or  on  land  belonging  to  the  factory.  These 
"  colonos,"  or  managers  of  cane  colonies,  contract  with 
the  factory  to  furnish  cane  to  be  paid  for  in  96°  raw- 
varying  in  amount  from  about  4  per  cent,  to  ii!  per 
cent  of  the  weight  of  the  cane  as  delivered  to  the  "mill. 
When  cash  is  paid,  it  is  still  on  the  same  basis,  and  the  cash 
of  the  sugar  is  estimated  from  the  average  daily 
quotations   in    the    Havana    market.     Colonos   operating 


on  laud  owned  by  the  factory  usuallj'  have  a  five  or  ten 
year  contract. 

The  cane  is  cut  by  hand  with  broad-bladed  u-.achettas 
or  cutlasses,  stripped  of  all  leaves  and  tops,  cut  into  pieces 
about  3  ft.  long,  and  thrown  into  piles,  whence  it  is 
picked  up  and  carefully  packed  into  ox  carts,  which 
transport  it  directly  to  the  mill  or  else  to  the  railroad, 
where  it  is  loaded  upon  the  cars  either  by  hand  or  by 
mechanical  hoists  which  raise  the  entire  cartload  at  once. 

It  is  well  known  that  cane  once  cut  will  deteriorate  if 
allowed  to  remain  long  on  the  ground.  In  order  to  ascer- 
tain the  rate  of  deterioration.  I  made  a  series  of  analyses 
on  cane  exposed  to  the  weather  during  six  days.  I  cut 
15  canes  as  nearly  alike  as  possible  and  crushed  five  in  a 
handmill  at  once,  after  having  divided  them  into  thirds 
of  equal  length,  marked  bottom,  middle  and  top.  The 
other  10  canes  constituted  the  sample  whose  deterioration 
upon  standing  was  to  be  noted.  I  cut  one-sixth  off 
the  bottom  of  each,  pressed  them,  and  analysed  the  com- 
posite juice.  Next  day  I  took  the  next  sixth  off,  and  so 
continued  for  six  days.  Thcraf  as  a  natural  deterioration, 
as  I  took  samples  nearer  to  rne  top  each  day,  but  there 
was  a  further  falling  off  in  test  due  to  deterioration  of  the 
juice  itself  with  time,  and  this  latter  can  be  arrived  at  by 
comparing  with  the  other  figures  as  a  guide. 

The  five  canes  first  tested  : — 


Brix. 

Sucrose. 

Puritv. 

.  Glucose. 

I 
1    18-85 

16-95 
16-60 
14-20 

89-90 
87-59 
80-47 

I      0-37 

Middle      

18-95 

0-62 

Top           

-  1    17-65 

1-27 

The  10  canes  exposed  to  weather: 


Brix. 

Sucrose. 

Purity. 

Glucose. 

Bottom  sixth,  fresh 

>Text  sixth,  1  day  old  ... 
„         ,,       2  days'  old  . . 

„       3         

„       4         

Top        „       5 

19-10 
18-75 
18-70 
18-50 
17-85 
17-00 

16-97 
16-40 
15-93 
15-62 
14-35 
11-86 

88-85 
87-48 
85-20 
84-46 
80-42 
69-77 

0-62 
0-75 
0-93 
0-96 
1-29 
2-25 

A  careful  study  of  the  above  will  show  that  the 
deterioration  in  purity  during  the  first  day  is  about  0-25 
per  cent.  :  in  the  next  two  days,  about  1-75  per  cent; 
and,  in  the  next  two  days,  about  4  per  cent.  It  has  been 
suggested  that  this  rate  of  deterioration  may  be  partly 
due  to  the  relatively  rapid  deterioration  in  the  freshly- 
exposed  ends  presented  by  each  day's  cutting. 

The  ox  carts  carry  from  about  two  to  five  tons  of  cane, 
and  the  railroad  cars  employed  hold  from  10  to  15  tons. 

Many  estates  rely  wholly  upon  the  public  railway- 
service,  while  others  supplement  this  with  standard  or 
narrow-gauge  tracks,  cars  and  locomotives  of  their  own 
for  operation  within  the  confines  of  the  estate. 

About  one-twentieth  of  the  area  of  Cuba  is  under  cane 
cultivation,  which  is  said  to  be  about  one-fifth  of  the  area 
on  which  cane  could  be  suitably  grown.  The  paucity  of 
population  has  been  the  limiting  factor  in  sugar  production. 

Just  before  the  war  there  were  about  180  factories 
manufacturing  raw  sugar,  while  in  1807  there  were  only 
77  operating,  the  number  rising  last  year  to  177.  making 
on  the  average  per  factory  about  45,000  begs  of  325  lb. of 
sugar  each. 

Many  of  the  factories  which  were  more  or  less  demolished 
during  the  late  war  have  been  rebuilt,  while  others  have 
remained  in  an  abandoned  condition.  Meanwhile  a  new 
era  has  begun,  with  the  advent  of  large  amounts  of 
American  capital,  in  the  building  of  new  factories,  some 
of  which  exceed  an\  of  the  old  ones  in  magnitude.  But 
most  striking  of  all  the  advances  made  are  the  improve- 
ments in  scientific  operation  of  the  plants  and  the  great 
attention  paid  to  chemical  control. 

Cuban  sugar  factories  are,  as  a  rule,  well  equipped  with 
modern  machinery.  The  old  muscovado  sugar,  boiled 
in  open  kettles  and  drained  by  long  standing,  is  practically 
obsolete  ;  while  a  high  grade  of  centrifugal  sugar,  polaris- 
ing about   95-5   to  96-0  is  the  almost   universal  product 


-.  1906.) 


HORNE     llli         BAN   800  w:    [XDUSTRY. 


ol  the  factories,  equipped  with  modern  sugar  ms 
i  ranee,  Germany,  England  and  the  United  Si 

The  march  <  >f  improvement  in  sugar  machinery  it  tapid 
and  >  ontinuous,  the  efforts  of  tin-  administrat 
to  [xrf.it  their  plants  are  unflagging,  and  evervb  a 

the  island  seems  keen  to  learn  of  anj  advanoe  ana  to  apply 

-  needs.     The  pride  ol  excelling  rani  high, 
every  hand  one  finds  estates  famed  foi  and  pridirj 
selves    upon    Borne    point    "t    transcendent    superiority; 
•  ine  claims  the  finest  milling  department,  another  th 
est  acreage  ol  cane,  ■  third  the  most  eoonomioal  arrange- 
ment of  working  parts,  while  the  strife  to  prod 
greatest  output  in  bags  of  sngai  and  the  highest  yield  of 
sugar  from  cane  are   never-ending.    A  number  of  the 
factories  arc  veritable  show  places,  and  not  a  few  of  the 
owners'  residences  are  little  short  of  palatial. 

From  the  time  when  the  cessation  of  the  rain-, 
permits  the  rutting  and  hauling  of  cane,  and  the  mills 
o  grind,  work  is  continuous  day  and  night,  wit li  the 
exception  of  Sundays,  until  the  rains  come  again  late  in 
the  spring.  The  men  work  in  alternate  Bhifts  of  bis  hours 
each,  the  heal  renderir  i  period  less  satisfactory. 

Cane  arriving  at  the  factor]   by  onrt  or  railroad  is  un- 
loaded upon  the  cane  carrier  either  by  band  or  mechani- 
cally bj  a  cane  hoist  lifting  five  or  .-in  tons  at  a  time 
or  wire  ropes  are  pushed  under  the  load  of  cane  b 
transverse  slate  on  the  platform  of  the  car  oi  cart, 
attached  to  the  support  above,  and  the  load  lifted  bodily 
into  the  air.  transported  to  a  suitable  hopper  above  the 
carrier,  and  there  dropped  by  the  pull  of  a  t  ri  o  _         I 
some  cases,  the  cane  is  gradually  discharged  from  the 
i   bj  means  of  a  re/voli  ing  drum  oi 
travelling  apron   provided   with  strong   hook-like  teeth; 
in  other  rases,  the  hopper  is  built  at  the  bottom  '4  a  trough 
lift,  or  7  ft.  wide-  about  halt  as  deep, and  leading  up  at  an 
angle  to  the  crusher.     In  the  bottom  of  this  trough  is  the 
carrier,  an  endless  apron  of  wooden  or  metal  slats  oi 
or  in  the  later  models  of  Bteep  ascent  a  link  belt  conveyor 
■  strength  provided  with  Btxong  steel  teetl 

•ly  forward  to  elevate  the  heavy  tangled 
if  cane  which  falls  upon  it.  The  mass  of  canes  in  a 
rough  layer.  12  in.  or  IS  in.  deep,  falls  precipitously  over  the 
upper  apex  of  the  carrier  into  a  hopper-like  receptacle, 
which  feeds  it  into  the  preliminary  crusher,  consisting  of 
two  enormously  strong  horizontal  steel  rools  provided  with 


between  the  two  Ion  a  ourved  plate,  called  the 

trash   turner,   w loch   prevent  ■  the   b 
down  between  thi   lower  rolls,  but  feeds  it 

between  the  upper  and  the  second  lowei  roll     t  Ine 

or  two  other  similar  SI  ta  "I    rolls  follow,  set    with  tUI 

sively  decreasing  apertures  between  rolls  so  as  to  exert 
even  greater  pret  ore  on  the  more  and  more  eiha 
bagasse.     These     noils     are    preferably     provided     with 
hyon  oi-  pistons,  cither  pressing  directly  down- 

ward upon  the  upper  roll  or  hori  gainst  toe  lower 

roll  at  the  outgoing  Bide,     Prom  300  to  4_'u  torn  pn 
or  more  .an  thus  be  exerted,     it    is  usual  to  have  the 
highest   pressure  upon  the  last  mill  and  to  operate  thi 

■IC 

It  is  of  great  advanta  issuing 

from  the  first  and  ad  mills  by  sprinkling  water  upon 

it.     This  is  very  rapidly  absorbed,  and  diluting  t|„.   ji 
remaining  in  the  cane,  permits  of  a  \  traction  of 

sugar  at  the  next  compression.  The  hotter  the  macera- 
tion water  the  more  rapid  is  us  diffusion,  but  if  it  is 
very  hoi  it  causes  the  roll  journals  to  I  ted. 

For  this  reason,  oool  or   tepid   wat  i  rally  used. 

Some  rolls  arc  made  with  hollow  si, atis  which  permits  of 
ling  by  mean  rater.     The  amount  of  water  of 

eration  added   thuB  at  usually  varies  from 

:i  to  s  per  cent,  of  the  weight  .  being  limited 

by  the  expense  of  its  subsequent  evaporation.  This 
haves  in  the  bagasse  about  7  to  fl 
equal  to  from  ■_'  to  21  per  cent,  of  sugar  on  the  weight  of 
In  Hawaii,  where  20,  30  or  even  10  per  cent  of 
water  of  maceration  is  added  in  two  or  three  mstalnu 
the  extraction  of  sugar  is  much  more  thorough,  only  1-5 
per  cent,  of  sugar  being  left  in  the  bagasse,  equal  to  1  per 
cent,  on  the  weight  OI  cane.  A  crusher  and  three  triple 
mills  will  extract  about  72  lb.  of  juice  from  100  lb.  of 
cane,  when  no  maceration  water  is  added,  the  crusher 
and  first  mill  extracting  4o  lb.,  the  second  mill  20  lb., 
and  the  third  mill  7  lb.  approximately.  The  juice  first 
extracted  comes  from  the  soft  interior,  and  has  a  higher 
density  and  purity  than  that  which  is  extracted  by  the 
subsequent  nulling  under  higher  pressure.  The  second 
and  third  mills  extract  a  greater  relative  quantity  of  j 
from  the  rind,  and  it  has  a  darker  colour  as  well  as  lower 
density  and  purity.  The  following  determinations  were 
made  on  juice  from  the  different  nidls  in  different  factories : 


Plantation. 

Crusher  and  first  mill. 

Second  mill. 

Third  mill. 

Brix. 

Pol. 

Purity. 

Brix. 

Pol. 

Purity. 

Brix. 

PC. 

Purity. 

1—1904  

1—1905   

2 — 1904  

18-11 

17-63 

20-1 

19-75 

20-00 

18-70 

17-4 

19-16 

16-0 

15-64 

18-3 

16-9 

18-19 

16-76 

15-51 

17-09 

88-34 
88-76 

91-04 

85-5 

90-97 

89-60 

89-13 

89-12 

17-16 

16-95 

19-06 

19-05 

18-85 

18-55 

16-6 

18-01 

15-2 

14-66 

16-4 

16-05 

16-49 

15-99 

13-38 

15-11 

88-52 

86-51 

86-04 

84-2 

87-46 

86-21 

85-97 

83-9 

15-56 

16-40 

18-68 

18-5 

18-68 

17-25 

17-98 

13-0 
13-7 
16-8 

15-2 

16-10 

14-68 

14-98 

83-55 
83-56 

2—1905    

3—1905    

3—1905    

82-16 
86-21 
85-09 

83-36 

interlocking  ridges  to  grip,  crush  and  tear  the  cane.  The 
Krajewski  crusher,  with  zigzag  seriated  corrugat 
appears  to  give  the  best  results.  The  Marshall, with  alternat- 
ing plain  rings  and  rings  of  interlocking  teeth,  also  gives  very 
good  results,  although  it  appears  to  allow  of  more  slipping 
than  the  other.  These  rolls  are  usually  30  in.  to  34  in.  in 
diameter  and  6  ft.  or  7  ft.  long.  They  are  set  an  inch  or  t  wo 
apart,  and  can  separate  still  farther  by  pushing  back 
against  very  heavy  spiral  steel  springs.  The  crusher  is 
generally  driven  by  a  separate  engine  and  exerts  a  tremen- 
dous pressure  upon  the  incoming  cane.  Nearly  half  the 
juice  of  the  cane  is  extracted  here,  and  the  cane,  torn  open 
and  often  cut  into  short  lengths,  passes  by  a  travelling 
conveyor  to  the  first  mill  proper,  which  consists  of  three- 
rolls  set  closely  together,  the  lower  two  in  the  - 
horizontal  plane  and  the  upper  one  centrally  above  the 
other  two,  and  so  placed  as  to  leave  an  aperture  of  about 
i  in.  between  the  upper  roll  and  the  lower  roll  on  the  enter- 
ing side  and  1  in.  between  the  upper  roll  and  the  lower  roll 
where  the  crushed  cane  or  bagasse  passes  out.  Imme- 
diately beneath  the   upper   roll,  and   bridging   the   space 


The  greatest  economy  of  evaporation  is  reached  when 
double  or  triple  maceration  is  practised,  but  with  only  a 
single  application  of  water.  The  water  is  always  applied 
before  the  final  crushing,  but  the  diluted  juice  thus 
obtained  may  be  carried  back  and  used  for  macerating 
before  the  second  mill.  Or  the  thin  runnings  from  filter 
presses  may-  be  used  in  the  same  way.  This  system  has 
found  its  highest  development  in  Egypt,  where  the  juice 
is  carried  back  twice,  and  where  two-thirds  of  the  extracted 
juice  is  taken  from  the  crusher,  the  rest  from  the  first  milL 

When  the  utmost  pressure  is  applied  at  the  last  rolls 
they  emit  a  groaning  or  singing  tone,  and  the  bag;; 
heated  considerably  by  this  enormous  con.  -sues 

like  a  mat  of  shavings  and  contains  fr  I  i>er  cent, 

of  moisture.     It  is  conveyed  in  this  condition  bv  travelling 
slats  through  long  shallow  wooden  troughs  to  thefurna 
where  it  is  burnt  upon  social  grates,  and,  under  suitable 
conditions,  constitutes  the  sole  fuel  required  for  the  plant. 

The  combined  juice  from  the  crusher  and  all  the  mills, 
flows  through  a  finely  perforated  brass  straining  plate 
into  a  small  receiving  tank,  ami  is  pumped  into  the  liming 
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tanks,  where  milk  of  lime  is  added  to  it  immediately  to 
neutralise  acidity  and  to  precipitate  those  impurities 
which  form  insoluble  lime  salts.  Some  mix  powdered 
burnt  bine  with  a  pailful  of  juice  and  add  this  to  the 
general  mass,  but  the  use  of  milk  of  lime  kept  constantly  at 
12  or  IV  B.  is  greatly  to  be  preferred.  The  amount  of  lime 
required  to  give  the  best  results  is  an  unsettled  matter, 
some  adding  enough  to  produce  a  neutral  or  slightly 
alkaline  reaction  to  litmus,  others  carrying  it  further, 
to  alkalinity  to  phenolphthalein.  In  my  experience,  the 
lime  continues  to  give  a  precipitate  after  mere  neutrality 
to  litmus  has  been  reached,  and  to  obtain  a  bright  and  clear 
defecated  juice,  it  is  necessary  to  add  lime  up  to  a  point 
somewhere  between  neutrality  to  litmus  and  neutrality 
to  phenolphthalein.  In  juice  from  cane  of  several  years 
growth  from  lands  long  under  cultivation  and  having  a 
purity  of  90,  I  found  that  lime  added  to  cover  20  per  cent. 
of  this  range  was  sufficient,  while  in  a  juice  of  80  purity. 
obtained  from  new  cane  on  virgin  soil  it  was  necessary  to 
cover  the  full  rang-  the   best   results.     I  doubt 

whether  it  is  ever  necessary  to  add  more  lime  than  to  reach 
neutrality  to  phenolphthalein,  to  effect  a  good   clarifica- 
tion, while  for  other  reasons  an  excess  is  objectionable. 
Liming  tanks  almost  always  serve  as  measuring  tanks  also, 
the  juice  over-flowing  through  an  overflow  pipe  or  marking 
its  height  by  some  float  device.     In  the  older  establish- 
ments,  it  is  customary  to  heat  the  limed  juice  in  the  same    | 
tanks  as  limed   and  measured   in,    by  means   of  steam-    j 
jacketed  bottoms  or  closed  steam  coils.     In  this  case,  a 
portion  of  the  precipitate  of  lime  salts,  albuminous  and 
pectinous  matter,  &e.,  falls  to  the  bottom,  and  part  rises 
to   form   a    heavy    blanket    stum   on   top.     The   heating    . 
continues  until  this  blanket    cracks,    at    about    190c    F.,    i 
after  which  a  period  of  subsidence  is  allowed  and  then  the 
clear  juice  is  suitably  drawn  off.     In  some  of  the  newer 
plants,  the  Deming  system  of    superheat  defecation,  so    j 
widely  employed  in  Louisiana,  is  used.      In  this,  the  limed 
juice  is  heated  to  130°  or  140u   F.    under   pressure,  cooled    I 
again,   and   then    passed     through     continuous    settling    j 
tanks  of  5000  galls,  capacity,  having  an  internal  conical 
diaphragm  to  direct  the  current  of  juice,  and  an  inverted 
conical  bottom  to  collect  the  precipitate,     If  the  current 
flows  slowly  (5  ft.  an  hour),  and  the  mud  is  removed  from 
the  bottom  frequently  (15  minutes),  a  pretty  clear  juice 
can  be  had,  but  it  seldom  is  so  bright  as  that  obtained  by 
open  defecation.     The  slight  turbidity  can   be  removed, 
however,  by  filtration  through  Danek  or  gravity  filters. 

This  system  effects  no  materially  better  precipitation 
of  impurities  than  the  ordinary  process,  as  shown  by  a 
set  of  experiments  in  which  some  limed  juice  with  a 
purity  of  83-65  showed  a  purity  of  84-53  after  being 
heated  to  boiling  in  an  open  vessel  and  filtering,  as  against 
84-62  after  being  heated  in  the  Deming  to  240°  and 
filtered.  Prinsen-Geerligs  has  arrived  at  a  similar  con- 
clusion from  experiments  in  Java.  Still,  the  apparatus 
is  economical  to  operate  and  has  a  very  great  capacity. 
Probably  better  results  in  settling  could  be  had  if  the 
tanks  were  used  as  intermittent  instead  of  continuous 
settlers. 

In  all  the  modern  factories  filter  presses  are  now  used  for 
treating  precipitates  and  scums.  This  muddy  mass  is 
diluted  with  tank  washings  in  special  blowups,  rather 
heavily  limed  and  heated  to  near  the  boiling  point.  After 
settling  the  clear  liquor  is  withdrawn  and  the  muddy 
bottoms  pumped  through  filter  presses,  having  iron 
frames  and  jute  or  cotton  cloths.  It  is  difficult  to  wash 
the  sugar  out  of  the  cake  with  either  water  or  steam,  and 
the  best  way  to  reduce  the  sugar  is  to  dilute  the  scums 
sufficiently  before  filtering.  The  press  cake  is  a  good 
fertiliser,  but  in  many  cases  it  is  thrown  away.  It 
contains  60  per  cent,  of  water  and  from  0  to  12  per  cent, 
of  sugar. 

The  clarified  juice  is  always  concentrated  in  a  multiple 
effect  evaporator  from  about  9°  or  10"  B.  up  to  20°  or  30c  B., 
before  being  taken  into  the  vacuum  pan.  The  usual 
multiple  effect  for  concentration  in  vacuo  is  a  standard 
triple  effect  of  one  type  or  another.  In  the  lower  part  of 
these  upright  cylindrical  vessels  are  a  large  number  of 
vertical  tubes  of  about  1  in.  diameter,  and  3  ft.  to  5  ft.  long, 
their  ends  expanded  into  tube  sheets.  The  space  among 
the  pipes  and  between  the  tube  nstitutes  the 


steam  heating  chamber,  while  the  juice,  admitted  to  the 
lower  part  of  the  effect  rises  through  the  tubes,  is  rapidly 
boiled  and  its  vapour  passes  into  the  steam  chamber 
of  the  second  effect.  The  vapour  arising  from  the  boiling 
juice  in  the  second  effect  is  led  into  the  steam  chamber 
of  the  third  effect.  The  vapour  space  of  the  third  effect 
is  connected  with  a  vacuum  pump  maintaining  in  the 
third  effect  a  vacuum  of  26  ins.  or  27  ins.,  as  represented 
by  the  gauge.  In  this  effect  the  juice  is  densest  and  the 
temperature  of  the  heating  steam  the  lowest,  necessitating 
this  high  vacuum  to  effect  evaporation.  The  vacuum 
in  the  second  and  first  effects  stands  at  about  16  and  5 
respectively.  The  steam  chamber  of  the  first  effect 
receives  exhaust  steam  at  a  pressure  of  10  or  5  lb.,  or 
less.  The  juice  valves  are  carefully  set,  so  as  to  allow 
the  juice  to  pass  gradually  from  one  effect  to  another, 
while  a  pump  removes  the  water  of  condensation  from 
the  steam  chambers  through  suitable  traps.  Various 
other  types  of  multiple  effect  evaporators  are  also  in  use, 
among  them  the  Lillie  evaporator,  in  which  film  evapora- 
tion is  effected.  Here  the  juice  is  evenly  distributed 
over  a  great  number  of  3  in.  horizontal  pipes  internally 
heated  by  steam.  As  the  juice  trickles  down  over  these 
tubes  in  thin  films  evaporation  is  very  rapid.  The  vapour 
from  the  juice  evaporated  in  the  first  effect  becomes  the 
heating  medium  for  the  second,  and  so  on.  The  juice  is 
passed  continuously  from  one  effect  to  the  other  by 
means  of  centrifugal  pumps  driven  by  Westiughouse 
engines  havinsr  a  speed  of  about  300  revolutions  per  minute. 
Instead  of  a  vacuum  pump  a  Bulkley  condenser  is  used 
working  on  the  same  principle  as  the  Korting  injector 
or  the  Sprengel  air  pump.  The  lillie  evaporator  requires 
great  care  and  must  be  rever.-ed  frequently  to  prevent 
incrustation  of  the  tubes. 

A  common  fault  in  Cuba  is  the  failure  to  carry  this 
preliminary  concentration  far  enough.  The  best  density 
to  concentrate  to  is  30°  or  32°  B.,  anything  less  than  this 
throwing  unnecessary  work  upon  the  vacuum  pans, 
which  require  nearly  three  times  as  much  heat  to  evaporate 
a  pound  of  water  as  the  triple  effect  uses. 

The  usual  vacuum  pan  in  use  is  an  iron  pan  of  upright 
cylindrical  shape,  fitted  with  about  six  or  eight  copper 
steam  coils  varying  from  3  ins.  to  5  ins.  in  diameter 
placed  one  above  the  other  in  the  bottom  part  of  the  pan. 
It  is  usually  arranged  so  that  the  lower  coils  can  receive 
live  steam,  and  the  upper  coils  either  live  or  exhaust 
steam.  Some  of  the  newer  pans  are  of  copper,  and  12  ft. 
or  13  ft.  in  diameter,  while  the  older  ones  are  usually- 
smaller,  8  ft.  to  10  ft.  being  common.  Vapours  from  the 
vacuum  pan  are  condensed  in  a  water  spray  condenser, 
usually  connected  with  a  dry  vacuum  pump,  and  a  Torri- 
cellian water  column.  Frequently  a  central  condenser 
serves  for  several  pans.  On  account  of  the  relatively 
low  position  of  the  pans  in  most  Cuban  factories  it  is 
common  to  build  the  condenser  high  in  the  air,  outside, 
with  the  vapour,  water  and  vacuum  pipes  all  leading  up 
to  it,  while  the  barometrical  water  column  pipe  drops 
from  it  to  a  water  overflow  tank  below.  Water  is  so 
scarce  in  the  island  that  it  is  usually  necessary  to  use  the 
condensing  water  over  and  over.  This  necessitates  the 
repeated  cooling  of  the  water  as  it  flows  from  the  con- 
denser, which  is  effected  by  discharging  it  upon  the  top 
of  the  cooling  tower,  a  succession  of  slat  floors  placed 
one  above  the  other  at  the  distance  of  3  ft.  or  4  ft.  The 
water  is  so  broken  into  spray  that  evaporation  cools  it 
down  to  about  JKF  or  95°  F.,  at  which  temperature  it 
is  used  again. 

The  methods  of  "  boiling  sugar,"  as  it  is  called,  or 
extracting  all  the  sugar  possible  from  the  juice  are  very 
numerous,  for  nearly  every  factory  has  its  own  modi- 
fications, introduced  on  account  of  the  exigencies  of 
apparatus,  juice,  and  so  forth.  The  most  direct  way, 
and  one  followed  in  some  places,  is  to  boil  the  thickened 
juice  or  "  meladura  "  to  grain  in  the  vacuum  pan,  dis- 
charge the  thick  massecuite  into  iron  sugar  wagons 
holding  about  20  cb.  ft.  each,  allow  it  to  stand  about  a 
day  until  it  has  cooled  to  about  105°  or  110°  F,  and  purging 
it  in  centrifugals  to  obtain  a  first  or  centrifugal  sugar 
polarising  about  96.  and  a  first  molasses  with  a  purity  of 
about  58  to  60.  This  first  molasses  is  then  boiled  by 
itself  to  string  proof,  that  is,  until  it  is  very  thick,  but 
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free  from  crystals  and  "i  Btich  consistency   thai 
pulled  ""t  into  a  string  botween  the  fingers.     This  stunda 
about  a  week  in  wagons  to  crystallise  a    il  I  is 

purged    in   centrifugals,    yielding    a    aeoond    or    mi 
i  and  a  residual  molasses  having  a  parity  usue 
4d  to  45.     However,  il   is  found  more  advan 
bi  s  is  boiling  a  pan  of  aeoond  Bugai  with  thii  ! 
d>  Imilil  thus  i  grain  in  the  pan,  on  «  hich  the  firsl 
which  is  subsequently  taken  in,  "ill  depo  i1   i  rtion 

»f  iis  sugar  so  t  li.it  one  more  thoroughly  exhaust"  the 
molasses.  This  masseouite  requires  :i  shorter  time,  about 
three  days,  for  cooling  and  crystallisation  in   the 

ons.     Instead    <>t    Btarting    the    second  v  ■  i ) i 

thickened  juice,  some  prefer  to  bold  bad  ill  pari  of 

a  panful  of  lir-  te  "ii   whii  li   to  Imilil  with 

mob  nil '    eouitethi  grain  is  already  formed. 

factories,  t"".  boil  an  intermediate  grade 

l>\    starting    with    about    half   a    charge   of   t  In.  k    j ni. ■ 

tirst  masseouite,  and  finishing  with  first  molasses,  washing 
tin-  resultant  sugar  with  a  little  water  in  t!u>  centric 
in  raise  it  to  96  polarisation. 

The  progressive  factories  are  provided  with  crystallisers 
for  receiving  the   masseouite  directly  from  the  vacuum 
pan.     afassecuite  is  frequently  forced  from  pan  to  crys- 
tallise! through  an  8  in.  t.i  12  in.  pipe  by  compres  led  .ur. 
Tin'  Westinghouse  air  compressor  i-  very  good   foi 
purpose.     Tlio  crystallisers  are  merely  great  tanks  usually 
built  in  the  shape  of  a  horizontal  cylindei  s  "    in 
by 20 ft.  to 28 ft,  long, and  provided  with  an  int. anal  li 
tudinal  shaft   on  which  slowly  revolves  a  helical  stirrer 
which  keeps  the   stiff   mass  in   motion,  affording  better 
contact   between  the  sugar  crystals  already  formed  and 
the   molecules   of   sugar   held   dissolved    in    the    mother 
liquor.     This  "crystallisation  in  motion"  as  it  is  .ailed, 
is  a  marked  advance  upon  the  older  process  of  allowing 
crystallisation  to  continue  in  wagons.     Besides  the  i 
contact  the  cooling  is  more  rapid,  and   this   may   I"-  -till 
further  hastened  by  proper  water -jacketing  or  by  exhaust- 
ing the  hot  vapoiu  either  with  a  blower  or  by  a  vacuum 
pump. 

First  magmas  arc  purged  within  a  day  after  being 
boiled,  in  some  cases  almost  immediately,  for  if  it  is  to  be 
purged  hot  the  magma  can  be  boiled  very  dry,  so  as  to 
contain  only  s  per  cent,  of  watei  Second  magmas 
usually  crystallise  weD  in  three  days  in  crystallisers,  and 
it  is  possible  by  means  of  them  to  exhaust  the  mi 
more  thoroughly  than  by  quiet  crystallisation,  as  shown 
h\    the  low  purity  of  such  residual  molasses. 

The  centrifugals  used  for  purging  the  sugar  crystals 
from  the  mother  liquor  arc  of  the  Weston  or  of  the 
Hepworth  ty]w.  in  the  older  factories  30  ins.  in  diameter, 
in  the  newer  40  ins.  Most  of  the  machines  are  belt  driven, 
but  the  water  drive  is  used  in  a  few  factories.  The  latter 
is  more  delicate  in  its  adjustment  and  apparently 
-difficult  to  keep  up  to  the  desirable  speed  of  800  revolu- 
tions per  minute,  but  it  dispenses  with  much  driving 
gear,  and  is  very  simple  to  operate.  Some  electric, 
directly  driven  centrifugals  are  also  in  use. 

From  the  centrifugals  the  sugar  drops  through  hoppers 
directly  into  bags  usually  holding  325  lbs.,  is  accurately 
made  up  to  this  figure,  and  the  bag  sewn  up.  numbered, 
branded  with  the  name  of  the  estate,  and  shipped  or 
stored  for  shipment. 

Following  are  a  few  analyses  of  typical  Cuban  raw 
sugars: — 


Grade. 


Pol. 


Ash.        Water.      Glucose.  Organic. 


Centrifugal  . . . 

97-00 

0-32 

1-40 

0-52 

0-76 

94-30 

0-63 

1-01 

1-74 

2-32 

94-50 

0-61 

1-21 

1-79 

1-89 

95-10 

0-67 

1-37 

1-15 

1-71 

9450 

0-60 

1-53 

1-47 

1-90 

H6-10 

0-57 

0-73 

1-36 

1-24 

sij.io 

2-21 

2-7s 

2-22 

3-69 



89-80 

1-40 

2-87 

2-08 

3-85 

Large  quantities  of  sugar  are  stored  in  tie    principal 

Cuban   ports  for  shipment  after  the  suga; 

and  such  sugars   are  apt  to   ferment,   causing  a  1 


in    polarisation.     Such     i 
illustrated  in  the  folli 

refinei  \   here  through  the 

anil   all   "I    <  >>' 

originally  : — 


Pol.  ... 

\s|i      .   .   . 

QlUCOM 

Organic 


Jan. 

Mar 

Aug. 

1905. 

1905. 

1905. 

1905. 

<...■:.  ii 

98-40 

96-10 

95-30 

n-,-,4 

0-50 

L-02 

ill 

1-21 

M0 

1-11 

0-70 

0-91 

1-44 

1-12 

1-19 

1-22 

1-66 

I,. . 


0-51 
1-27 
2-98 

1-74 


Tin-  residual   lasses  i-  often  sold   t<>  L 

for  about  two  or  thr 

on  the  bagasse  aid   re  is  run  "ill    i 

.spread    upon    the    land.      Very    little  I  ol- 

lowing  an-  a  few  analyses:  — 


of  ash. 

Samples 

a 

b 

c 

Per  cent. 

Fe  &  Al,  0-85 

Pol.  ulirect)    

35-8 

28-60 

31-80 

Ca           9-80 

„   i  tercet  

40-85 

35-40 

31-96 

Kg          0-56 

„    by  inversion  . . . 

— 

35-72 

— 

K            28-34 

„  Sawyer's  method 

— 

27-50 

V. 

SO«         9-86 

Ash     

6-96 
25-27 

20-84 

15-54 
18-92 

I  1            10-32 

Water 

PI  1,         6-06 

Glucose 

15-70 

— 

18-33 

SiOj         3-21 

11-22 

20-25 
Undete 

I'll          21-18 

11    'I         0-79 

rmined      3-28 

100-00 

A  useful  by-product  has  been  developed  "f  late  in  the 
form  of  a  cattle  food  called  "  Molas  Formed  by 

drying  and  shredding  bagasse  and  then  mixing  it  with  as 
much  thick  molasses  as  it  will  hold.  Such  a  product, 
upon  analysis,  showed  the  following  composition  : — 

I'T  cent. 

Moisture 29-42 

l-'iure,  crude    20-93 

Sucrose 26-05 

Glucose 6-06 

Organic  non-sugar   9-27 

Ash.  soluble    7-76 

„    insoluble    0-51 

100-00 

Some  efforts  have  been  made  also  to  utilise  the  ribre  of 
bagasse  for  pai>er  making,  but  this  has  not  yet  been 
adopted  in  Cuba. 

As  the  idea  of  scientific  control  of  the  manufacturing 
operations  tiains  ground  in  Cuba,  the  chemist  is  coming 
to  the  front,  and  the  superintendence  and  management 
of  the  factory  is  entrusted  to  him  rather  than  to  the  chief 
sugar  boiler,  as  formerly.  The  modern  chemical  superin- 
tendent, through  continuous  systematic  samples  promptly 
analysed,  and  through  constantly  kept  records  in  every 
department  of  the  work,  is  able  to  see  the  correlation  of 
its  parts  far  more  clearly  than  before. 

Future  advance  in  this  great  industry  will  depen  . 
the  close  adherence  to  scientific  methods  of  investigation 
and  control,  and  judging  from  the  progress  that  has  been 
made  thus  far,  it  is  easy  to  believe  that  Cuba  will  always 
hold  her  place  as  one  of  t  he  foremost  sugar  producers  of 
the  world. 


it;.; 
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Obituary. 


HERMANN 


JOIIANX 
Ph.D. 


PHIIIPP 
F.R.S. 


SPRENGEL, 


Hermann  J.  1'.  Sprengel  was  born  in  ls.'U,  at 
SchUleislage,  near  Hanover,  and  was  educated  in  the 
DnJTersitiea  of  Gottingen  and  Heidelberg,  taking  his 
degree  of  Ph.D.  at  the  latter  university  in  1858.  In 
the  following  year  lie  came  to  England,  which  he 
thenceforth  made  his  home.     For  three  years  he  was 

saistant  in  the  chemical  laboratory  of  Oxford 
University  ;  then,  coming  to  London,  he  woiked  in  the 
laboratories  oi  Guy's  and  St.  Bartholomew's  Hospitals. 
In  1865,  lie  became  connected  with  a  Arm  of   nianu- 

•■1111:  chemists  in  London,  but  retired  in  1870. 
Dr.    Sprengel   was   elected   a   Fellow   of    the   Royal 

■>  in  1878.  In  special  recognition  of  his  varied 
mi  rits.  he  was  created  a  Royal  Prussian  Professor 
(titular)  by  the  German  Emperor  in  his  capacity  of 
King  of  Prussia.  His  air-pump,  which  he  described 
to  the  Chemical  Society  in  1865,  though  apparently 
a  simple  piece  of  apparatus,  depending  for  its  opera- 
tion on  the  fall  of  mercury  in  narrow  tubes,  led  to 
results  quite  disproportionate  to  its  simplicity,  and 
in  man}'  respects  it  may  ho  said  to  have  had  an  im- 
portant influence  on  the  development  both  of  science 
and  industry  in  the  latter  part  of  last  century.  The 
no. -1  important  of  Professor  Sprengel's  researches  may, 
indeed,  lie  said  to  have    been  concerned  with  the  two 


extremes  ot  the  gaseous  state  of  matter,  namely,  high 
vacua  and  explosions,  though  it  is  by  his  well-known 
mercury  pump  that  his  name  will  be  best  remembered. 
On  the  one  hand,  this  apparatus  enabled1  Sir  William 
Crookes  to  carry  out  experiments  leading  him  to 
his  theory  of  radiant  matter,  "whilst,  on  the  other, 
it  assisted  at  the  birth  of  the  incandescent  lamp.  Sir 
Joseph  Swan's  earliest  attempts  at  making  a  carbon 
glow-lamp  were  foiled  by  the  impossibility  of  getting 
a  good  enough  vacuum.  It  was  the  mercury  pump 
which  enabled  him  to  overcome  this  difficulty,  and 
later  on  to  establish  the  incandescent  lamp  as  a  useful 
commercial   article. 

Sprengel  devoted  much  time  to  the  study  of  a  class 
of  explosives,  and.,  in  1871,  took  out  patents  for  them; 
they  are  capable  of  being  rapidly  prepared  when 
wanted,  by  mixing  together  two  or  more  ingredients, 
which  can  be  stored  or  transported  without  danger, 
because  when  separate,  they  are  not  explosive.  One 
of  these  ingredients  was  a  liquid,  usually  nitric  acid,  and 
the  other  picric  acid  or  some  other  nitro-benzenoid 
dissolved  in  the  liquid.  Or,  porous  cakes  of  potassium 
chlorate  were  drenched  with  a  liquid  such  as  carbon 
bisulphide  or  nitrobenzene.  Doubtless  the  employ- 
ment of  a  mixture  of  ammonium  nitrate  and  nitro- 
benzene for  blasting  powders.  &n.,  followed  as  a 
consequence  of  Sprengel's  researches.  He  was 
the  first  to  call  attention  to  the  value  of  picric  acid  as 
an  explosive,  when  fired  by  a  detonator,  and  it  may 
be  said  with  truth  that  the  employment  of  this  class 
of  substance,  generally,  owes  its  origin  to  his  experi- 
ments and  observations. 

He  died  suddenly  on  Sunday,  January  21st. 
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(Continued  from  page  113.) 

English  Patents. 

7    Machines ;     Cylinder    ■ 
Paris.     Eng.  Pat.  HVi 

The  invention  relates  to  a  drying  cylinder  heated  by  means 
oi  _as  jots  disposed  inside  it.  The  claim  is  for  the  inter- 
position of  a  layer  of  sand  or  other  heat-resisting  and 
distributing  material  between  the  flames  of  the  gas  jets 
and  the  inner  side  of  the  drying  surface.  The  material  is 
contained  in  an  anmdar  space  between  the  cylinder  wall 
and  an  inner  concentric  lining"  wall.  In  this  way  local 
overheating  of  the  surface  of  the  cylinder  is  stated  to  be 
avoided.  (Reference  is  directed  to  Eng.  Pat.  °°73  of 
1901.)— W.  H.  C. 

Air  Drying  Apparatus ;  Imprmed  — — .  E.  W.  Cooke, 
and  J.  P.  Kellv,  New  York.  Eng.  Pat.  14,856,  Julv 
19,  1905. 

A  number  of  vertical  cells,  fitted  with  a  moisture-absorbing 
material  such  as  calcium  chloride,  are  arranged  round  a 
vertical  shaft  in  a  easing.  The  latter  is  provided  with 
partitions  so  arranged  that  while  a  current  of  air  is  being 
dried  by  passing  through  one  of  the  celLs,  the  others  are 
being  regenerated.  This  is  effected  by  passing  a  current 
of  heated  products  of  combustion  from  an  oil  burner 
through  the  cells.  The  shaft  is  rotated  so  that  the  cells 
are  alternately  drying  air  and  being  themselves  dried. 
The  air  to  be  dried  is  warmed,  before  reaching  the  drying 
1 1  lis.  by  being  passed  through  a  chamber  at  the  top  of  the 
easing  which  is  heated  by  the  waste  gases  after  thev 
have  passed  through  the  cells  that  are  being  dried. — YV.H.C. 


Separators ;    Impts.  in  centrifugal .     A.  F.  Spooner, 

T.ondon.     From    Aktiebolaget    Separator.     Stockholm. 
Eng.  Pat,   1606,  Jan.  26,   1905. 


The  claim  is  for  forming  a  liner  for  the  bowl  b,  of  a  centri- 
fugal separator,  of  a  number  of  superposed  domed  plates  a, 
of  the  shape  shown  in  the  figure. — W.  H.  C. 


Heating  of  Water  or  other  liquids  ;  Apparatus  for  the . 

C.  Barter,  Birmingham.     Eng.  Pat.  8340,  April  19,  1905. 

Steam  entering  by  the  tube  a,  and  passing  through  the 
openings  i,  h,  issues  from  the  jet  g,  and  enters  the  tube  I; 
drawing  with  it  some  water  through  the  annular  space  g\. 
from  the  tube  b.  The  water  is  heated  and  passes  through 
m,  into  the  delivery  pipe  d.  The  latter  is  connected  to  the 
supply  pipe  b,  by  a  planed  joint,  inclined  at  an  angle  of 
45°,  and  secured  by  hook-bolts  /.  By  rotating  the  faces  of 
the  joint  the  pipe  d,  may  cither  form  a  prolongation  of  the 
pipe  b,  or  may  be  set  at  an  angle  to  it.  The  valves  g,  and 
/.-,  can  be  regulated  by  turning  the  nuts  j,  and  I,  and  a 
disc-valve  «,  provided  with  orifices  0,  which  can  be  opened 


I806.J 


Cl.  i.    PLANT.    \ir      \n  B  a   mauiim;i:\ 


187 


.   rotating  the  disc,  allows  the  cold  wa 
continue  to  Bow  when  the  steam  is  shut  off. — W.  H.  ('. 

Mixing  or  combining  liquids  or  fluids  ;  Methci  of  mechani- 
cally-  and  Apparatus  therefor.  F.J.  H.  M.  Berberich, 

Kiel,  and  \V.   (i.   Schroder,   Liibeck,   Germany.     Eng. 
Pat.  8895,  April  -'7.  HiO.i. 

After  a  preliminary  mixing  in  a  vessel  provided  with 
an  agitator,  the  mixed  tluids  are  forced  through  a  tube 
in  which  is  placed  a  cylinder  of  less  diameter  than  the  tube, 
and  whose  sulfate  is  covered  with  angular  projections. 
These  projections  are  preferably  formed  by  the  intersection 
oi  right-  and  left-handed  screw-threads  cut  upon  the 
cylinder.  The  fluids  are  then  forced  through  another 
tube  in  which  there  is  a  cylindrical  plug  with  a  conical 
end,  which  has  a  screw-thread  cut  upon  it.  The  passage 
of  the  fluid  through  this  tube  causes  the  plug  to  rotate, 
and  the  tluids  are  ground  or  pulverised  between  the  plug 
and  tube,  and  thoroughlv  mixed  together. — W.  H.  C. 


Compressing   air  or  gases  ;    Method   oj  .      F.  YYind- 

hansen,  jun..  Berlin.     Eng.  Pat.  11,140,  May  27,  1905. 
Under  Int.  Cony.,  May  28,  1904. 

One  or  more  turbine  compressors  are  used  to  effect  tli 
first  or  low-pressure  stage  of  compression,  and  recipro- 
cating compressors  arc  used  to  complete  the  compression  in 
the  high-pressure  stage.  By  this  combination  it  is 
stated  that  the  inconvenience  due  to  the  necessity  of 
usiug  cylinders  of  large  dimensions  when  reciprocating 
compressors  are  used  for  the  low-pressure  stage  ami  to  tin- 
low  efficiencv  of  turbine  compressors  for  the  higher  stages 
ded.— W:  H.  G 

Filters  jur  purifying  fluids.  especially  for  extracting  the 
oil  and  other  impurities  from  condensation  uxiter,  emanat- 
ing from  steam-engine  exhausts.  J.  f>.  Milne,  Camden, 
X.J..  U.S.A.     Eng.  Pat.  12,716,  June  20,  1905. 

The  filter  cloth,  wound  upon  the  spool  5,  passes  over 
the  roller  9.  across  the  perforated  plate  7.  and  round 
the  roller  10,  and  is  then  wound  on  to  the  spool  6. 
The  liquid  to  be  filtered  enters  at  20.  passes  through 
the  filter-cloth  S,  and  the  perforated  plate  7.  and  is  drawn 
off  through  18.  The  filter-cloth  is  drawn  across  the  plate 
by  turning  the  spool  0.  at  such  a  speed  that  fresh  portions 
of  the  cloth  come  into  use  as  the  previous  parts  become 
covered  with  deposit.  When  the  whole  roll  has  been 
used,  the  spools  are  removed  bodily  from  the  filter-tank 


and  washed.     (Beferem  Eng.  Pat.   13,612 

of  1894:    this  J„   1895,   736.)— W.  U  I  . 

.{■■iil-Prooj  Vessel  for  distilling  and  other  purpose*. 
G.  \V.  I.iddiard,  Manchester.  Eng.  Pat.  14,092,  July 
8,   1003. 


a> 
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The  improved  construction  consists  in  forming  a'partition 
6,  within  the  vessel  a,  which  is  made  of  porcelain  or  other 
acid-proof  material.  The  partition  extends  to  below  the 
level  of  the  draw-off  plug  d.  forming  a  liquid  seal  so  that 
when  the  test  plug  g,  is  withdrawn,  only  a  small  amount  of 
gas  or  vapour  can  escape.  Further  claim  is  made  for  an 
improved  joint  shown  in  Fig.  2  ;  the  end  of  the  connecting 
pipe  h,  is  opened  out  into~a  cone  I,  and  is  inserted  into  a 
conical  cavity ;',  formed  in  the  neck  of  the  vessel.  Packing 
material  k;  is"  then  inserted  between  i,  and  ;',  and  the'greater 
the  pressure  in  the  vessel  the  tighter  the  joint  is  stated 
to  become.— W.  H.  C. 
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FRENCH  Patents. 


Steam;     Hegeneration    oj    waste by    compression. 

Sautter,  Hade  et  Cie.  Fr.  Pat.  350,409,  Dec.  17, 
1904. 
LOW-PRBSSUBB  Steam,  taken  from  any  part  of  a  system 
in  which  the  pressure  of  steam  is  diminished  during  use, 
is  brought  back  to  its  original  pressure  or  to  a  higher 
pressure  by  being  passed  through  a  turbo-compressor 
driven  by  a  steam  turbine. — \V.  8.  C. 

Cation  Tetrachloride  [/or  ^oicer  purposes]  ;  Novel  applica- 

L  don  of  .     A.   \'mt.     Fr.  Tat.  357,997.     Sept.  23, 

105. 

The  inventor  claims  the  use  of  carbon  tetrachloride, 
vaporised  bv  suitable  means,  lor  actuating  engines  or 
motors  of  the  steam-engine  type,  the  vapour  being  after- 
wards condensed  and  the  liquid  collected  for  use  over  again. 
lis  suitability  for  this  purpose  is  due  to  its  uninnam- 
mabilitv.  kWboiling  point,  and  low  capacity  for  absorbing 
heat.—('.  S. 

Liquids  into  a   receptacle  ;    Process  for  continuous  intro- 
duction oj  two  .     A.  Schmitz.     Fr.   Pat.   358,007, 

Sept.   25,    1905.      Under   Int.   Conv.,   Sept.   26.    1904. 
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flame,  appreciable  quantities  of  ozone  and  oxides  of 
nitrogen  are  produced,  if  the  products  of  the  combus- 
tion be  drawn  through  tubes  containing  sulphuric  acid  and 
potassium  hydrate  alternately,  in  order  to  absorb  the  oxides 
of  nitrogen,  the  presence  of  ozone  can  readily  be  detected 
by  its  action  on  potassium  iodide.  The  oxides  of  nitrogen 
produced  by  all  intense  combustions,  e.g.,  of  magnesium, 
hydrogen  or  acetylene  in  air.  possess  a  marked  reducing 
action  on  iodic  anhydride  at  80°  C.  In  using  this  reagent 
for  the  determination  of  carbon  monoxide,  the  oxides  of 
nitrogen  may  hrst  be  absorbed  by  passing  the  gases 
through  a  series  of  tubes  containing  small  crystals  of 
ferrous  sulphate,  saturated  with  concentrated  potassium 
carbonate  solution.  The  author  has  ascertained  that  the 
quantitv  of  carbon  monoxide,  produced  by  the  com- 
bustion of  acetylene  with  oxygen,  is  less  than  one  part  in 
100,000.— J.  F.'B. 

Carbon  monoxide   in  the  air  ;    Determination  oj by 

means  of  Iodic  anhydride.      A.  Lew  and    A.   Pecoul. 

XXIII.,    page   201.    ' 

English  Patents. 

Pulverulent  material  oj  any  origin  ;    Method  oj  producing 

solid,    hard   pieces   [Briquettes]  from .     L.    Weiss, 

Budapest.  Hungary.     Eng.  Pat.  17,844,  Sept.  4,  1905. 

See  Fr.  Pat.  357,801  of  1905  ;  this  J.,  1906,  115.— T.F.B. 

Burners  ;  Liquid  Fuel .     G.  J.  Shave,  London.     Eng. 

Pat.  3427,  Feb.  18,  1905. 

Claiji  is  made  for  two  valves,  for  the  liquid  fuel  and  steam 
respectively,  so  geared  together  that  one  must  be  closed 
before  the  other  is  opened,  and  for  a  jet  or  jets  consisting 
of  a  conical  valve  seat  into  which  a  "  mushroom  "  valve  lits. 
The  liquid  fuel  escapes  through  the  annular  space  between 
the  valve  and  seat,  the  distance  between  them  being 
adjusted  by  screwing  the  valve  up  or  down  upon  the 
seat.  If  any  deposit  forms  it  is  crushed  and  removed  by 
screwing    down    the    valve    and    then    opening  it  again. 

— W.  H.  C. 

Gas-Generators  tor  tlu  exploitation  \ utilisation]  especially 
oj  dust-coal-.  I-  Wesselsky,  Dresden,  Germany.  Ens. 
Pat.  28,707,   Dec.  29,   1904. 


One  of  the  liquids  is  contained  in  the  vessel  6,  and  the 
other  is  pumped  along  the  pipe  a,  in  the  direction  of  the 
arrow  to  the  mixing  vessel,  which  is  not  shown.  At  each 
stroke  of  the  pump,  a  pressure  is  set  up  in  the  tube  c,  in 
the  direction  of  the  arrow,  and  a  suction  in  the  tube  d. 
Consequently,  at  each  impulse,  a  small  portion  of  the 
liquid  in  6,  is  driven  up  the  tube  d,  into  the  main  a.  The 
quantity  delivered  at  each  stroke  of  the  pump  is  regulated 
bv  indicating  taps  at  g,  and  k. — \Y.  H.  C. 

Drying     Apparatus.     M.     Oschatz.     Fr.     Pat.     358,039, 
Sept.  26,  1905. 

The  materials  (liquids,  semi-solid  pastes,  or  solids)  to 
be  dried  are  spread  out  on  the  surface  of  a  rotating  cylinder 
or  hollow  plate,  heated  preferably  by  steam  admitted  to 
the  interior.     The  dried  material  is  removed  bv  a  scraper. 

— W.  H.  C. 


II.— FUEL,   GAS,   AND   LIGHT. 

(Continued  from  page  117.) 

Acetylene  ;    Combustion  oj  by  Oxygen.     P.  M.  Beau- 

pre.     Comptes  rend.,  1906,  142,  165—166. 

It  is  well  known  that  in  comb  OS  in  air,  the  nitrogen 

may  be  oxidised  by  "induction."  In  the  oxygen- 
acetylene  blowpipe  flame,  owing  to  the  high  velocity  of 
the  gases,  the  high  temperature,  and  the  small  size  of  the 
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i  i  cot     i  notion  of  the  i»i  oducer  ifl  shown  in 

ntiul  characteristic  is  the  arrangement  "t  the  two 
grates    80,    anil    02.       II"-    OUti  i 
of  a  number  of    bars,   laid    in   a    frame     like  thi 
of  a  Venetian  blind.     The  innei 
tone,  whioh  is  filled  with  wati  - .  and  coiled  in  a  helix, 
enoagh  to  allow  air,  &c,  i  i 

lecting   ohamber    .ill,    but   overlapping    in    prevent    the 
Aii-  is  Bupplied   1. 1   the  centre  of  the 
apparatus,  spreads  under  the  gasifioation  ohamber,  or  the 
space  between  the  grates,  ami  enters  the  same  through  the 

i  between  the  bars.     The  lower  portion  oi  th 

grate,  51,  is  hinged  i"  allow  the  removal  "i  ash,  &o.     The 
grates  n  i  ed  al  their  upper  or  lower  ends,  or  both, 

so  as  to  leave  wider  Bpaces  between  them  at  the  ' 

.  in  order  thai  th.-  gasification  process  maj 
active  in  tin-  narrowest  (central)  portion  ;  and  as  the  lower 
portion  i  ont  ii  isified  fuel, 

is  Bupplied  to  it. 

gulate  tin-  supply  of  air  to  1  •    ! 
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the  amount   "i                       required,  to  the 

variations   in    the   demand    i  i     rims 

,.[■  Im-I i                           round   the  outer  gt  ate, 

:  d   i.j  allow  aii    to  p  of  1  lie 

1 .. ■  ■  i .   ii  required. 

.la  mi.  rvals  t"  til.-  o 

■  troughs  .">■">.  mi. i  which  the 
-i  tin-  bells  tit  :   tin-  method  "f  working  is  shown  in 

Che  arrangement  imposing  thi 

the igasitication  of  bituminous  fuel  is  explained  bj  n 
to  Fig. -.     The  hearth  is  divided  into  (a)  a  low 
rone  BO.  (Mn  < ■  1  <  . 1 1 1 1 1    /.<  • 
latter  being  di\  ided  mto  otbei 

and  rims.    The  zon 160 

another  by  a  transverse  wall  57,  and  bj      interruptions" 
."is,  in  the   grates.     The    tai  olleot   in   the 

ohamber  61,  and  pass  by  a  i  ondnit  63,  to  the  chant 
whioh  surrounds  th  rgrs       ifthezoi      i9,  or  "glow- 

ing" zone,  where  the  tar  is  decomposed.     The  zon 
sub-divided  bj  the  transverse  plates  62,  and  the  shutters 
55,  which  are  regulated  to  meet  the  dem 
work  the  producer  as  a  pi  :  lie  outer  grate 

ut  the  zoih'  tin,  must  l«'  -ui rounded  by  a  chamber  similar 
t.i  chamber  64,  and  air  under  pressure  introduce  'I  into  the 
in!-  of  the  zones  60,  and  50",  ■">'>'-  and  56*. 

The  whole  apparatus  is  thus  arranged  to  supply  a  gas 
practically  free  from  tar,  and  to  regulate  the  supply 
according  to  the  demand.  — W.  C.  I! 

Lime  Burning  an  i  <ery  nj  pom  a  bye- 
product;  Impts.  in  and  apparatus  for .     The' 

Power  Gas  Svnd.,  Ltd.,  and  H.  S.  Stoneham.  Eng. 
Pat  2684,  !'•  b  a,  1905.     I  \  .  page  182. 

Gas  maker  /or  heavy  oils.     A.  Eveno,  Pan-.     Kng.  Pat. 
3408,  Beb.  18,  1! 

Gas  for  use  in  internal  combustion  mot  le  from 

heavy  "il*  by  gasifying  these  in  a  retort  of  graphit 

with  plumbago.     The  presence  of  the 
favours  the  decomposition  of  the  hcav\  oils.     The  ri 
surrounded  by  a  jacket  in  whii  h  the  exl  es  of  the 

engine  circulate.     To  increase  the   surface  and  duration 
of  the  contaet  of  the  products  of  distillation  and  thei 
or  air  used  for  gasification,  the  mixture  descends  thi 
channel  to  tile  base  of  the  retort  and  then  rises,  eirculatine 
between  the  coils  of  a  helix  funned  round  this  central 
in  the  retort,  before  passing  into  the  carburettor. 

— R.  L.. 

Gas  for  power  purposes;  Process  for  preparing  com- 
pressed   .     O.   Asstnann,   Tegelen,   Holland.     Eng, 

l'at.  11,413,  Mav  3P,  1905.  Under  Int.  Conv.,  June  1. 
1904. 

SEEFr.  Pat.  3r>4.837of  1905;  this  J.,  1905,  1103.—  T.  F.  B 

Gas  Purifiers ;  Impts.  in .     S.  Cutler,  London.     Eng. 

Pat.  7324,  April  6,  1905. 

In  gas  purifiers  titled  with  *'  Jager  "  grids,  the  gar- 
horizontally  through  the  purifying  mass.  To  maintain 
a  uniform  "density  throughout  the  mass  of  the  purifying 
material,  the  bars  or  slabs  of  a  similar  net-like  grating  are 
now  fitted  in  rectangular  frames,  and  arranged  in  the 
purifier  casing  in  superimposed  horizontal  layers  in  such 
a  manner  that  the  individual  bars  form  obliquely  ascending 
rows,  the  gas  passing  in  this  direction  through  the  material. 
Distributing  and  collecting  chambers  are  provided  beneath 
and  above  the  mass,  and  the  bottom  layer  is  placed  on  a 
tier  of  horizontal  grids  or  sieves  in  the  usual  manner. — R.  L. 


Gas 


;    Burner   for  testing  . 

Pat.  24,828,  Nov.  30.  1905. 


C.  C.  Carpenter. 
XXIIL.  page  199. 


United  State?  Patents. 

Fuel;     Manufacture    oi    artificial .     A.     Stillesen, 

New  York.     US.   Pat   809,998,  Jan.   IB,   1900. 

Approximately  To  parts  by  weight  of  petroleum,  IB  of 
turpentine  and  '2  of  sodium  palmitate  or  stearate,  are 
mixed  together  and  heated,  with  agitation,  along  with 
5  parts  of  caustic  soda  and  2  of  water.— <     S 
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Gas     mixtures ;     Producing    combustible .       C.   K. 

Harding,  Chicago.  111.    U.S.  Pat.  803,534,  Oct.  31.  1905. 

Petroleum  or  kerosene  of  high  flashing-point  is  vapor- 
ised in  a  suitably  constructed  lamp  by  passing  a  current 
of  air  over  a  wick  impregnated  with  the  oil ;  the  mixture 
is  submitted  to  the  action  of  a  catalytic  substance  such  as 
platinised  tripoli.  placed  in  proximity  to  the  vaporising 
surface  of  the  wick.  By  the  catalytic  action,  partial 
combustion  takes  place  and  the  gases  formed  are  burned 
in  connection  with  an  incandescent  mantle.  A  shield 
localises  the  heat  of  the  catalytic  surface  to  a  portion  of  the 
vaporising  surface  ;  its  initial  heating  is  effected  by  a 
flame  from  a  small  auxiliary  wick. — R.  L. 

Gas-Producer.     E.    Kxenz.    St.    Louis.    Mo.     U.S.    Pat. 
sii4.SU.   Nov.    14,    1905. 

A  w  ater  heating  vessel  28,  is  arranged  in  the  upper  part 
of  a  suction  gas-producer,  and  the  steam  generated  by 
the  heat  given  off  during  the  preliminary  carbonisation  of 
the  fuel,  is  conducted  by  the  pipe  30,  to  the  air  inlet  23. 
where  it  is  injected  into  the  annular  air  and  steam  distri- 
buting chamber  21,  22.  The  generator  is  charged  with 
bituminous  coal,  which  is  partially  burnt  and  coked  in 
the  upper  part  of  the  chamber,  the  smoke  produced 
passing  away  by  the  flue  29.  Tn  the  lower  part  of  the 
chamber,  the  incandescent  coked  fuel  is  decomposed  by 
the  steam  and  air  into  fuel  gas,  which  is  drawn  off  through 
openings  30,  the  annular  chamber  35,  and  the  pipe  37. 
By  adjusting  the  suction  on  the  pipes  29,  and  37.  the 
smoke  and  fuel  gases  are  kept  apart.  The  ashes  collect 
on  the  saucer-shaped  bottom  piece  7.  which  can  be  turned 
horizontally  by  the  handle  8  to  allow  the  openings  10.  and 
11,  in  the  upturned  edge  to  come  into  line  with  corres- 
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ponding  openings  15,  16,  in  the  projecting  flange,  so  that 
the  ashes  can  be  raked  out.  These  openings  also  .-,erve 
for  the  admission  of  air  during  the  preliminary  heating 
of  the  producer. — W.  H.  C. 

Gas  Apparatus  ;   Power .     O.  M.  S.  Tait.  Montclair, 

X.J..  Assignor  to  Combustion  Utilities  Co..  New  York 
U.S.  Pat.  810,685,  Jan.  23,  I'm  i; 

The  gas  is  drawn  from  a  suction-producer  through  a 
scrubber  and  gas-purifier  by  a  blower  or^an.  and  is  delivered 


to  an  internal  explosion  encine.  The  fan  or  blower  has  a 
liquid-seal  by-pass  so  that  the  gas  can  be  delivered  to  the 
engine  under  a  constant  predetermined  pressure. — W.  H.  C. 

Calcium   Carbide;    Apparatus  [Electric  Furnace]  for  the 

production  of .     E.  F.  Price,  G.  E.  Cox  and  J.  G. 

Marshall,   Asignors    to    Union   Carbide    Co.,   U.S.    Pat. 
809,842.  Jan.   9,   1906.     XIA.,  page   180. 

French  Patents. 

Drying-oven  with  superposed  floors  for  drying  con!  or  the 
like.     P.  Ostertag.     Fr.  Pat,  358.035,  Sept.  26.  1905. 

The  oven  is  specially  intended  for  drying  bodies  such  as 
coal  which  can  be  submitted  to  a  high  temperature  when 
wet,  but  which  take  fire  easily  if  exposed  to  a  high  tempera- 
ture when  nearly  dry.  and  which  must  therefore  be  dried 
by  exposing  them  to  successively  lower  temperatures.  The 
coal  to  be  dried  is  fed  from  a  hopper  on  to  the  topmost 
of  a  series  of  superposed  inclined  drying  floors  arranged 
in  an  oven.  The  coal  is  moved  over  the  floor  by  an 
agitator,  and  is  dropped  through  a  trap  on  to  the  floor 
next  below,  being  finally  delivered  to  a  conveyor.  The 
hot  products  of  combustion  from  a  furnace  situated  in 
.  the  same  building,  but  separated  from  the  drying  floors 
j  by  a  hollow  bridge- wall,  are  led  either  directly  to  the  top 
floor  or  through  the  hollow  bridge  to  the  other  floors, 
over  the  coal  and  away  to  a  chimney  carrying  the  vapour 
with  them  from  each  floor  separately.  By  means  of 
dampers  a  regulated  amount  of  air  is  admitted  with  the 
gases  to  each  of  the  lower  floors,  so  that  the  temperature 
in  each  is  kept  at  the  desired  degree. — -W.  H.  C. 

Combustible  or  artificial  coal  co>nposcd  of  house  refuse 
and  nightsoil,  ground  together  with  coal  or  charcoal 
dust  and  an  agglomerant  composed  of  water,  molasses 
and  glucose.  J.  P.  Reneaux,  and  A.  Perrier.  Fr.  Pat. 
358,200,  Oct.  2.  1905. 

About  25  parts  of  coal  or  charcoal  dust  are  thoroughly 
ground  and  mixed  with  about  75  parts  of  house  refuse 
and  nightsoil,  and  the  resulting  mass  is  mixed  with  a 
boiling  solution  composed  of  about  85  parts  of  water,  10 
parts  of  molasses  and  5  parts  of  glucose.  When  the 
mixture  has  attained  a  sufficient  degree  of  consistence  it 
is  briquetted.— W.  H.  C. 

Gas  Generator  uml  appliances.  J.  J.  Deschamps.  Fr. 
Pat.  357,953.  June  5,  1905.  Under  Int.  Conv.,  June  7. 
1904. 

The  inventor  claims,  in  gas  generators,  the  practice  of 
making  the  body  of  metal  unlined  with  refractory  material, 
and  cooling  it  by  means  of  gills  and  an  external  water 
jacket ;  also,  in  suction-gas  plant,  surrounding  the  ash- 
box  and  part  of  the  body  by  a  casing  open  at  the  top  only, 
to  produce  a  down-draught,  and  heat  the  air  by  contact 
with  the  walls  and  charge  it  with  vapour  ;  the  provision 
of  means  for  admitting  this  air  above  and  below  the  fire- 
bars ;  the  provision  of  a  regulator,  consisting  of  a  closed 
vessel,  in  the  gas  pipe,  which  vessel  contains  a  liquid  the 
expansion  of  which  (when  the  gas  temperature  becomes 
unduly  high)  causes  a  piston  to  open  a  water  tap  supplying 
a  tank  communicating  with  a  water-seal  round  the  base 
of  the  generator  body,  thus  causing  the  water  to  overflow 
and  trickle  down  into  the  ash-box,  where  it  is  vaporised 
and  reduces  the  temperature  of  the  fuel  in  the  generator  : 
the  application  of  the  same  principle  to  regulate  the 
supply  of  cooling  water  to  the  motor  ;  the  provision  of  a 
refractory  covering  for  the  mouth  of  the  gas  pipe,  and  the 
arrangement  of  the  upper  part  of  the  same  to  facilitate 
charging  the  generator  ;  the  provision,  in  the  attached 
scrubber,  of  a  water  jacket  for  cooling  the  lower  portion 
of  the  gas  pipe,  and  the  provision  of  a  needle-valve  in 
the  gas  pipe,  to  regulate  the  pressure  in  intermittent 
auction  plant*. — C.  S. 
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III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

[(  ontinUi  d  from    p  .'.;<     I  1  T.  j 

Paraffin   Wax;     Cam  of . 

I..  Neustadtl.     Chem-Zeit.,  1906,  30.  61     62. 

TeanspaRBOT  paraffin  wax  Fetches  a  bett   r  pi  i  the 

market    than  "milky"   paraffin   wax,   but    hitherto    the 
oanse  of  (h<-  milkiuesa  has  not  been  studied.     Thi 
■hows  that   i'   depends  upon  the   melting   points  ol 
different  constituents  of  the  wax.     When  these  lie  within 
burly  close  limits  tin-  product  is  invariably  transparei 
the  reverse  being  the  case  when  the  different    paraffins 
present    differ   widely    as    regards    their    melting    points. 
Products  intermediate  between   th        varieties  ari 
Bparent,    but    contain    numerous    milky    particles. 
cause  uf  tins  app  ars  to  be  due  to  the  subsequent  se] 
turn  of  paraffins  of  lower   melting   point   after  those  ol 
higher   melting   point    have  solidified.     It    is   possible   to 
prevent    this    subsequent    crystallisation,    and    thus    to 
render  a   "milky"   wax   transparent,  by  rapidly  cooling 
it    when    near   us    melting    point.      But    tlu>   can   only 
be  done  in  very  thin  layers  of  2  to  5  mm.  in  thickness. 
Fur  the  further  investigation  of  the  differences  between 
thi'  different  kinds  of  paraffin  wax  the  author  has  di 
mined  the  speed  at  which  they  cool  in  a  vacuuni-jacki 
tulu-.  the  temperature  readings  being  taken  at  intervals 
<>f  one  minute  from  60    C.   downwards.     It   was   found 
that    when   curves    were    plotted    in    which    the   abscissa; 
represented  the  time,  anil  the  ordinates  the  corresponding 
temperatures,    there    was    a    marked    difference    in 
behaviour  of  the  three  kinds,   viz.,  milky  paraffin  wax  of 
m.  pt.  52-l>   (.'..  spotted  wax  "l  m.  pt.  54-2    (_'..  and  u 
parent  wax  of  m.  pt.  55*2    t'.     Above  the  melting  point  the 
curves  fell   very    rapidly,   then    ran  nearly   horizontal   for 
some  minutes  near  the   melting    points,   and    then   slowly 
fell,  forming   very  different   arcs   between   the  points  oi 
GO    and   in    i  '      The  "milky"  paraffin  wax   required  58 
minutes    to    cool    to    the    lower    temperature,    as    against 
31  minutes  for  the  "  spotted  "  paraffin  wax  and  22  minutes 
tor  tie-  transparent  wax. — C.  A.  M. 

English  Patents. 

Distillation  <>/  <  'oal  and  otlu  r  substanct  s  .    /»  -.  ructivi . 

J.  B..«ing.  Tilbury,  Ess  \.     Eng.  Pat.  .".so.  .Ian.  11.  L905. 

The  destructive  distillation  of  coal  and  other  mi!-: 
is  effected   by  the  action  of  superheated   steam    passed 
through  chambers  or  passages  in  the  walls  of  the  retort. 
A  practically  uniform  temperature  of  about  650°  ' 
maintained  over  the  whole  area  of  the  retort. — R.  I.. 

Charcoal;  Kihis  for  making  or  revivifying  animal  or 
otht  r .  or  for  carbonising  otht  r  substances.  •'.  Bu- 
chanan, Liverpool.     Eng.  Pat.  4925,  March  9,  1905. 

The  drawing  is  a  vertical  section  of  part  of  the  kiln,  the 
walls  1,  being  made  considerably  higher  than  has  been  the 
practice  hitherto.  A  horizontal  division  wall  2,  is  arrai] 
at  about  one- third  of  t lie  depth  from  the  tup.  through  which 
the  kiln  pipes  HI.  pass.  3,  is  a  wall  with  openings  6.  and 
dampers  7.  between  the  division  wall  and  the  tip  plate. 
The  kiln  pipes  are  of  the  usual  construction  and  operation, 
tin-  upper  ends  passing  through  openings  11.  in  the  di\  ision 
wall  and  sockets  12,  in  which  rest  drying  pipes  13,  pro- 
vided with  feeding  funnels  14.  fitted  into  the  pipes  by 
sliding  ring  joints  15,  to  allow  of  expansion,  contraction, 
and  lateral  motion,  while  preventing  entrance  of  air. 
17.  is  a  false  top  plate  with  openings  above  each  drying 
pipe,  and  "21,  is  a  large  hopper  resting  on  the  top  plate, 
from  which,  as  the  charcoal  passes  down  the  kiln  i 
fresh  supplies  are  continually  fed  through  the  funnels  into 
drying  pipes.  The  products  of  combustion  from  the 
furnace  30,  circulate  through  the  kiln  pipes,  then  tin  • 
openings  and  (lues  8.  into  thechamber  5.  and  finally thr' 
the  drying  pipes.  They  then  escape  through  the  openings 
6,  and  flue  31,  to  the  chimney.     32,  are  perforated  outlet 


pipes  tin  tin-  eeot  i i    '■  a "'  and  ted  from  the 
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channels    for    containing    water,    into    whioh    dip    pipes 
attached  to  a  box  34,  so  that  wato  i  formed,  thus 
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dip-pipes  are  provided  with  hoods  to  prevent  any  of 
the  charcoal  in  the  hopper  entering  the  water-seals  or  out- 
let pipes.  38,  are  small  pipes  arranged  within  the  outlet 
pipes  connected  to  an  external  compressed-air  supply,  and 
having  deflecting  cups,  perforations  or  branches  for 
directing  air  against  or  among  the  charcoal  pa^iim  down 
tin-  kiln  pipes,  whilst  fur  regulating  the  quantity  and 
position  of  the  air  supply,  valves,  sliding  pistons  and 
other  controlling  devices  arc  used.  —  D.  B. 

Benzene;    Manufatlun  of  non-inflammaUi  products  from 

.     H.    Birkbeck.    London.     From    E.    B.    Barboni, 

Paris.     Eng.   Pat.   1202.  Jan.  21.    1906. 
SbbPt.  Pat.  350,313  of  1904:   this  J.,  L906,  117. — T.F.B. 

I'mtko  States  Patents. 

Woods;    Apparatus  far  obtaining  thi    prod 

of .  by  dry  Distillation,     J.  Friis,  <  Manila,  Russia. 

U.S.  Pat.  805,848,  Nov.  2s.  1905. 
The  apparatus  comprises  an  oblong  oven  made  of  boiler- 
plate, dished  at  the  bottom,  and  rounded  at  the  end-       I' 
-  supported  on  a  brick  foundation  surrounded  by  incli 
walls  with  furnaces  at  opposite  ends  and  chimneys  midway 
in   the  length   of  the  complete   apparatus.      "1 
between  the  oven  and  the  walls  &  inclined 

partitions  and  the  oven  is  provided  with  transverse  pipes, 
so  arranged  that  the  hot  gases  from  the  furnaces  are  made 
to  follow  circuitous  paths  to  ensure  the  thorough  heating 
of  the  interior  of  the  oven  as  well  as  the  exterior.  The 
.  aseous  products  of  distillation  pass  progressively  through 
a  series  of  condensers  immersed  in  water  vessels  con- 
nected with  each  other,  where  they  are  gradually  con- 
densed, the  final  condensation  being  effected  in  a  coil 
condenser  at  the  end  of  the  series. — D.  B. 
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Wood-Distilling  :  Betort  for — 
North  Carolina.     U.S.   Pat. 


-.    J. '!'.  Denny,  Cromartie, 
806,877,   Dec.'  12,  1905. 


The  retort  comprises  a  heavy  iron  or  steel  shell  closed  »1 
the  top  by  a  cover  provided  with  a  ring  bolt,  by  which  it 
may  be  lifted.  To  protect  the  shell  from  the  high  heat 
•\  to  char  the  wood,  and  therein-  increase  its  life, 
it  is  incased  in  asbestos  "  lagging,"  held  in  position  by 
nts,  preferably  of  east  iron,  provided  with  lugs  and 
bolts  The  retort  is  enclosed  by  brickwork,  which  extends 
nearly  to  the  top  and  is  spaced  from  the  shell  to  form 
an  annular  heating  chamber,  in  which  are  disposed  two 
baffles,  arranged  diametrically  opposite  each  other  to 
deflect  the  current-  of  heated  air.  The  bottom  of  the 
retort  is  provided  with  a  double  floor,  the  upper  one  being 
conical  and  the  lower  one  flat.  "'  lagging  "  being  disposed 
between  the  floors.  The  shell  extends  below  the  double 
bottom  and  contains  suitable  inlet  and  outlet  passages, 
so  that  the  products  of  combustion  pass  beneath  the 
bottom  of  the  retort,  and  then  in  an  upward  direction  to 
the  annular  heating  chamber  ;  after  circulating  round  one- 
half  of  the  retort,  they  pass  over  the  baffles  and  finally 
escape  through   a   flue   to  the  chimney. — D.  B. 

l>i. "filiation  [of  Crude  Petroleum];  Process  of .     G. 

H.   Bradford.  Stockton,  Cal.,  Assignor  to  J.  Treadwell, 
San  Francisco.     D.S.  Pat.  805,116,  Nov.  21,  1905. 


The  vapours  leave  the  still  1,  by  the  vertical  pipe  2.  which 
is  carried  upwards  to  a  greater  height  than  that  to  which 
the  liquid  in  the  still  can  rise  in  a  vacuum.  The  vapour 
pipe  then  return-  downwards  3.  and  is  connected  to  a 
vacuum  pump  4.  which  deli\  ers  the  vapours  to  a  condenser 
5.  It  .-  stated  that  owing  to  the  height  of  the  pipe  'J  • 
no  liquid  can  pass  over  from  the  still  to  the  condensei" 
along  with  the  vapour,  and  that  consequently  the  dis- 
tillates obtained  are  much  purer  than  with  an  ordinary 
vacuum  still. — W.  H.  C.  \ 

l;  azine  and  the  lih  ■    Apparatus    fm    continuously  di$- 

i •   A.  H.  L.  Gerhardt,  Bettenhausen,  Germariy- 

i  .8.   Pat  810,637,  Jan.  •_':'.,   1906 
SEEFr.  Pat.  335,034  of  1903;  this  J.,  1904,  111.— T.  F.  B 

Fibres;   Solvent  I"  be  used  in  effecting  th  ,■'>■ 

in.,,  0f  //,,    si  mi-liquid  cambilm 

layer    and    epidermis    of    Bast .     [Utilisation     °l 

from  petroleum  refining.]     M.  H.  Colahan       I     S. 
Pat.  806.954,  Dec.  12,  1905.     V.,  page  L77. 
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Amines;    Action  of  Formaldehyde  and  Alkali  Bisulphites 

on  primary a,,,l  synthesis  "i  Indigo.     R.    Lepetit. 

Bull.  Soe.  Ind.  Mulhouse,  1905,  75,  379—384. 

Anili nenu  th ulcne-e so- fail phonic  acid.  C6H6.NH.CH2S03H. 
formed  by  the  action  of  sodium  bisulphite  (5 — 0  litres 
of  a  solution  at  36°  B.)  and  formaldehyde  (1300  grms. 
of  a  40  per  cent,  solution)  on  aniline  (1000  grms.),  is  a 
crystalline  compound  which  is  sparingly  soluble  in  cold 
water  and  in  alcohol.  It  dissolves,  with  partial  decom- 
position, in  alkali  solutions.  When  heated  with  acids, 
it  is  decomposed,  giving  an  orange -coloured  solution. 
It  combines  with  diazo  salts,  yielding  compounds  which, 
on  heating  with  alkalis,  are  decomposed  with  liberation 
of  formaldehyde  and  sulphurous  acid.  When  acidified, 
compounds  appear  to  give  products  containing  free  amino- 
groups,  which  can  be  diazotised  and  combined  with 
dyestuff  components,  giving  rise  to  a  series  of  new  dye- 
stuffs. 

Methylene-exo-sulphonic  acids,  similar  to  the  compound 
derived  from  aniline,  are  obtained  by  the  joint  action  of 
bisulphites  and  formaldehyde  upon  other  primary  aryl- 
amines,  e.g..  o-toluidine,  phenetidine,  anthranilic  acid,  &c. 
In  acpaeous  solutions  of  potassium  cyanide  they  dissolve, 
giving,  when  heated,  oils,  or  when  the  action  occurs  at 
the  ordinary  temperature,  crystalline  deposits,  of  nitrile 
compounds  of  the  general  formula,  R.NH.CH2.CN.  These 
are  insoluble  in  water,  but  dissolve  readily  in  alcohol,  from 
which  the}-  are  precipitated  by  water  in  brilliant  crystal- 
line plates.  The  compound  obtained  from  aniline,  namely, 
phenylacetonitrile,  when  fused  with  caustic  soda,  yields 
ammonia  and  indoxyl,  phenylglycine  apparently  being 
formed  as  the  first  phase  of  the  reaction,  and  becoming 
transformed  into  indoxyl,  as  observed  by  Biedermann 
and  the  author  (this  J.,  1891,  41).  On  pouring  the  melt 
into  water  and  exposing  the  solution  to  the  air,  indigo  is 
produced. 

G.  Freyss  points  out  that  the  Badische  Co.  in  a  patent 
(Ger.  Pat.  132,621  of  July  13,  1901),  taken  out  after  the 
date  (March  6,  1900  ;  sealed  note,  1170)  of  Lepetit's  paper, 
refer  to  the  product  of  the  action  of  sodium  bisulphite 
and  formaldehyde  on  aniline  as  anhydroformaldehyde- 
aniline  bisulphite.  Further,  Freyss  finds  that  the  m.pt. 
of  the  crude  phenylacetonitrile  obtained  as  described  is 
40 — 43°  C,  whilst  that  of  the  pure  compound  is  stated 
by  A.  Braun  to  be  47 — 48°  C.  The  nitrile  dissolves 
gradually  in  a  dilute  solution  of  caustic  soda  with  the 
formation   of  ammonia. — E.  B. 

Indigo  from  Quinoline  ;    Formation  of .     H.  Decker 

and   C.   Kopp.     Ber.,   1906,   39,   72. 

The  addition  product  of  chloroacetic  ester  with  quinoline 
is  oxidised  with  a  hot  solution  of  permanganate.  The 
filtrate  is  made  alkaline,  evaporated  to  dryness,  and  heated 
to  200°  C.  The  melt  is  then  treated  precisely  as  the 
phenylglycinecarboxylic  acid  melt  in  the  technical  prepara- 
tion of  artificial  indigo.  The  mechanism  of  the  reaction 
is  explained  by  the  following  formulae  : — 

\s  x/x/^oh 

X  N.CH2.C00H 

Si 

CBL-O-CO 


k 


Quinolanol-Vacetic  acid. 


Quinoline  betame. 

X.CHo.COOH 
Quinolone-N-acetio  acid.. 


r\ 


COOH 
N.COH 

CH,.COOH 

Formyl-phenyl-glycin-o- 
carboxylic  acid. 

— H.  L. 


■ 


(  ,     l\       I  OLOI  Rn  I'l  ESTI  I  FS. 


Lai**  /nn>-  emiVii  tck  • .     S. 

tschnikoff,     Z.    Farben-Ind.,    1806,    5.    -II-    w 

I  i-  Btudied  '1  e  oxids 
v-  m-  and  p-toluidine,  cumidine  and  xylidine.     The  aniline 
lake  was  prepared   from  &  mixture  of  7-2  pari 
ehlarate  solution  il   in  2),  36  parts  of  potas 
ayanide  solution  at  12    B.. 
of  a  mixture  of  aniline  hydrochlnrid 

oonsistii  in  chlorate  solution  il  in  2), 

•_'.">•.">  pai  '  ion  at  12    B-,  8*5 

parts  ol  water,  and  22  parts  i  i  a  mixture  of  ■ 
pound,  (  parts,  hydrochloric  acid  at  16'5    B    I 
water.  14  parts.   After  adding  10 — 20  parts  oi  hydrochloric 
acid  at  15*6    B.  to  each  "i  the  mixtures,  they  were 
Gradually    to   tin-   following   temperatures  :  — For  aniline 
black,    H      .  -toluidine   bhv  b.    To     ('.  :     m-toluidine 

o    i    ;   p-toluidine  black,  60   C.  j   cnmidine  hlack, 
and  xylidine  bla  k,  66  C.     Thedifferenl  m 
were  then  alio  ind  for  1  —2  days,  filtered,  ami  the 

precipitates  washed   with  (old  dilute  hydrochloric  acid. 
The  lakes  from  aniline  and  xylidii ti  en,  toluidine 

blackiah-brown  and  cnmidine  greenish-yellow  solution-. 
ihi  extracting  the  precipitates  with  alcohol  and  ether, 
and  boiling  the  extracts  with  water,  a  soluble  product  and 
an  insoluble  residue  was  obtained.  For  the  preparation 
of  pure  lakes,  as  hydrochlorides  or  bases,  it  is  Di 
to  boil  the  precipitates  repeatedly  and  tor  some  time  with 
hydrochlorie  acid  to  remove  ferric  oxide,  which  is  not 
easily  separated  and  mats  the  colour  effa  ts.  as  will  be 
Been  from  the  following  table  : — 

Lakes  with  Admixtures  of  I roi 

Salts.  Bases. 

Aniline  black  Dark  blue  (bard  tumps  Dark  violet 

c-Toluldine  black      Park  blue  (fine  powder'  Black   with    brows 

tinge 

m-Toluidine  black     Dark  blue  ihard  lumps)  Black 

p-Toluidine  black      Light  blue  Brownish-black 

Xylidine  black  I 'ark  blue  Hark  brown 


Cumidine  black 


Dark  blue 
Lakes  without   Iron. 


Dark  brown 


Aniline  black  Dark  blue,  almost  black  Dark  green  (powder' 

powder 
o-Toluidine  black      Light  blue  Dark    brown    .fine 

powder  i 
m-Toluidine  black     Dark  blue  Black  powder 

p-Toluidine  black      Blue,  flue]  Dark  brown 

Xylidine  black  Greenish-brown  Dark  brown  powder 

Cumidine  black  Dark  blue  powder  Black,  turning  brown 

on  grinding 

The  greatest  difference  in  colour  is  that  exhibited  by 
aniline  black,  the  red  of  the  ferric  oxide  masking  the  green 
of  the  pure  base,  a  circumstance,  which  accounts  tor  the 
og  use  of  ferrocyanides  in  aniline  black  dyeing. — D.  B 

Diamines  ;    Diazo  derivatives  of  the  aromatic .      L. 

Vignon.     Comptes  rend..  1906,  142.  159—161. 

The  diazotisation  of  the  two  amino  groups  of  the  diamines 
only  resembles  that  of  the  monamines  when  the  amino 
groups  are  joined  to  two  different  benzene  nuclei,  as 
benzidine.     When  both  amino  groups  are  joined    to  the 
same  nucleus,  no  diazo  derivative  is  obtained  in  the  case 
of    the   orthodiamines.    whilst    in    the    case   of   the    meta- 
and  para-dianiines.  the  diazo  derivatives  are  very  unstable 
and  are  not  available  for  making  diazoamino  compounds- 
Attempts  to  obtain  diazoamino  compounds  by  the  com- 
bination of  two  molecules  of  diazobenzene  chloride  with 
one  molecule  of  the  phenylenediamines  led  to  no  result  in 
the  case  of  the  ortho-  and  para-diamiues.       In  the  case  of 
the    meta-diamine  a  diazoamino  compound   was 
but    it    was   so   unstable   that    it    could   not   be 
breaking  down  with  production  of  Chrysoidine. — J.  F.  B. 

.-    Ae'.:</n   of  ;""'•  r  on .     J.   C.   Cain  and 

t:.  M.  Xorman.     Chem.  Soc.  Trans..  1906,  89.  19 
The  decomposition  products  of  the  tetrazo  salts  prepared 
from   oo-dichlorobenzidine   and   dianisidine   are    not    the 
corresponding  dihydroiy-compounds,   as   in   the 
benzidine  and  tolidine.  but  are  substances  of  a  quinonoid 


.  banoter,     fn  ardoi  to  ■  '.'  !•  i  mini   « 

I-  line  to  the   pn 

position  to  the  diazonium  aed  n 

number  of  ortho-substituted  dO 

peciall]    Mm-,    from    which   other   in- 
had  failed  to  obtain  hydtt  ease 

examined,  however,  il   was  found  possible  to  obtain  the 
hydroxy  compounds  by  the  method  described  in 
7233   "t    1897    (this   .i..    1898,   269]      lo   an   addendum, 
.1.  ('.  Cain  summarises  the  general  results  of  his  p  -ear 

tction  (Chem.  Boo.   Iran-..  1902,  81.  1412; 
1903,  83.  •-'"''.   170,  6881   |904,  85.  7:    1906,  87.  5; 
1906,  38.  251 1  :   this  J.,  1903,  89,  .".!-  ;    1905,  B2]  -   A   s. 

\\ .     ho. nig. 
j.  prakt.  (hem..  1906,  73.  100     108. 

The  author  considers  that  the  formulae  proposed  bv 
Miethe  and  Hook  (this  J.,  1904,  712,  862)  for  Ethyl  Red 

or  Diethylisoi  yanine  and  for  the  blue  Cyanine  obtained 
from  quinoline-methyl  iodide  am!  lepidine-methyl  iodide  are 
not  satisfactory,  and  think-  it  probable  that  these  dye- 
stuffs  contain  two  hydrogen  atoms  less,  and  correspond 
to  the  formula? : 


,CH:CH 


t  II  .  (  H 


<<.H:».Xlv  .    c  n  :  '  n    » 

\C:CH.C<  VSH. 


and 


(Q 


C'tiHr  \  /  '  .."4  \ 

\C:CH.C<  >X(C,H5)I 

CHiOrK  X'H.CH' 


respectively,  which  account  more  satisfactorily  for  the 
analogy  in  properties  which  exists  between  them  and  the 
dyeetnffs  obtained  from  secondary  amines  and  furfual 
or  furfuracrolein.  Both  classes  of  dyostuffs  combine  with 
two  atoms  of  iodine  without  essential  alteration  of  shade, 
and  possess  the  peculiar  property  of  rendering  photo- 
graphic plates  almost  equally  sensitive  to  all  the  visible 
rays  of  the  spectrum.  The  dyestuff  obtained  by  the 
author  (this  ,1..  1906,  63)  from  monomethylaniline  and 
furfuracrolein  possesses  a  pure  blue  shade  in  alcoholic 
solution,  i.e.,  it  has  the  same  shade  as  the  above  men- 
tioned blue  cyanine  from  quinoline-niethyl  iodide  and 
lepidine-methyl  iodide,  which  is  almost  analogous  in  con- 
stitution, if  one  excepts  the  fact  that  the  former  com  pound 
contains  a  hydroxy  group. — K.  F. 

Ozazine  and   JTuazh     Dyettufjs ;    Katun    of—-.      A. 
Hantzsch.     Bar.,  1906,  39.  153—159. 

The  author  characterises  Kehrmann's  "  oxonium  "  and 
'■  thionium  "  formula?  for  the  above  dyestuffs  (see  Ber., 
1906,  38,  2."<77)  as  arbitrary  and  devoid  of  foundation. 
Dvestuffs  of  this  class,  e.g.,  Meldolas  Blue  and  Methylene 
Biue  dissolve  in  water  as  neutral  salts  without  hydrolysis, 
and  the  free  bases  are  occasionally  (e.g..  Methylene  Blue) 
comparable  in  strength  with  the  alkalis.  On  the  other 
hand,  all  undoubted  -i  oxonium  "  and  "  sulphonium 
Baits  of  the  general  formula? 

KV6H4  and  Ar/        V6H4 
0(x/  \5(X)/ 

are  entirely  decompiosed  bv  water,  and  are  therefore 
derived  from  very  weak  bases.  The  mother  substances 
of  Meldola's  Blue  and  Methylene  Blue  fall  under  the  above 
formula?,  aecoidin-  t.>  Kehrmann's  vims  which  are  thus 
incompatible  with  the  known  facts.  Further,  the 
behaviour  of  Methylene  Azure  (see  Formulae  I.  and  II.), 
and  Binschedler's  Green  is  in  favour  of  the  older  assumption 
that  these  substances  are  quinoncld  ammonium  salts. 
Methylene  Azure  dissolves  in  water  as  a  neutral  salt. 
Aecordine  to  the  azthionium  formula  (II.'  it  mu--.  as  a 
sulphonic"  acid  chloride,  be  decomposed  by  water  into  the 
sulphonic  acid  and  hydrochloric  acid.  The  free  base, 
which  has  been  isolated"  bv  Bernthsen  (Annalen.  230. 
must  contain  the  group  OH.(CH3UX  :  C,H3.  and  cannot 
contain  the  group  ^SOoOH.  as  it  is  a  base  and  not  a 
sulphonic  acid. 
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I.  C1.(CH3)2.X  :  C6H3<f  "    V6H3N.(CH3)2 

A  m  m«n  ium  form  ilia. 

II.  (CH3).,N.C6H3/  V6H3.X.(CH3)2 

>60j.CK 
Azthionium  formula. 

— H.  L. 

2(2.3.4  -  Trimethoxyphenylyi  -  anhydrometkyl  -  7  •  hydroxy- 
[l.i-benzopyranof]  ami  its  derivatives.  C.  Billow  and 
C.  Schmid.     Ber.,  1906,  39.  214  —  225. 

Ix  addition  to  the  compounds  previously  described  (this 
J..  1901,  704.  709.  1  IOC).  2-pheny]  substitvitcd  pyranol 
derivatives,  containing  two  methoxy  or  hydroxy  groups 
in  the  attached  phenyl  residue  in  the  o-  and  p-  position  to 
the  connecting  carbon,  as  well  as  in  the  conjugated 
benzene  nucleus,  have  also  been  prepared  (see  Bulow  and 
Sautermeister,  Ber..  1904,  37.  354  and  4715).  These 
substances,  particularly  the  unmethylated  bodies,  are 
distinguished  by  good  tinctorial  properties.  The  authors 
have  now  prepared  derivatives  of  2-phenyl-4-anhydro- 
methvl-[l-4-benzop_vranol].  which  contain  only  one 
auxochrome  hydroxy!  group  in  the  benzene  nucleus  and 
three  neighbouring  hydroxyls  in  the  attached  phenyl  ring, 
by  condensing  resorcinol  with  2.3.4-trimetkoxybenzoyl- 
acetone,  and  then  removing  the  methyl  groups  by  means 
of  hydrochloric  acid  under  pressure 

l'tJH4(OH).,  +  C(iH2(OCH3)3.C(OH):CH.COCH3  -j- 
CH      HOC! 

\     /\ 

OHC         C         C-C6H„(OH)3[OH),  =2:3:4] 

I  II  II 

HC         C        CH 

\/  v 

HC        C:CH„ 

They  find  that  the  dyeings  of  this  substance,  apart  from 
their  deeper  tone,  do  not  differ  materially  from  those  of 
the  resorcinol-  benzoylacetone  condensation  product, 
since  the  auxochrome  groups  are  not  in  the  chromogen 
nucleus. — H.  L. 

Isoho?malein  ;  n  brown  Dyestufl  [Logwood  derivative] 
suitable  for  /issue  printing.  L.  d'Andiran.  Bull.  Soc. 
lnd.  Mulhouse,  1905,  75,  385—388. 

HourEL  and  Perkin  (this  J.,  1882,  448)  showed  that  when 
haematein  is  dissolved  in  sulphuric  acid,  there  is  produced 
isohamiateln  sulphate,  C^HnO.^SOjH).  a  compound 
almost  insoluble  in  Mater,  but  resolved,  by  prolonged 
contact  with  this,  into  sulphuric  acid  and"  a  "'basic" 
sulphate  of  the  formula  (C16H12Ot.)C1(.,H]10,(S04H). 
The  latter  in  dyeing  properties  differs  considerably  from 
the  dyestufl  from  which  it  is  derived,  giving,  for  instance, 
in  combination  with  iron  oxide  and  chromic  oxide  dark 
brown,  and  with  alumina  and  tin  oxide,  dull  red  colour- 
lakes.  Owing  to  its  too  sparing  solubility,  however,  it 
has  little  or  no  technical  value.  It  is  now  found  that 
the  dyestufl  in  question  when  treated  (in  the  form  of  a 
15  per  cent,  paste)  with  sodium  bisulphite  (5  to  10  per 
<  ■  nt.  of  a  solution  at  36"  B.)  and  a  little  sodium  acetate. 
converted  into  an  easily  soluble  compound,  considered 
likely  to  be  of  great  value  for  tissue  printing.  A  suitable 
mixture  for  the  application  of  the  new  compound  consists 
of  starch  paste  containing  acetic  acid.  (150  parte),  the 
compound  "  isohaematein  brown"  in  the  form  of  paste 
(20  parts),  chromium  acetate  (10  parts  of  a  solution  at 
20°  B.)  and  calcium  acetate  14  parts  of  a  solution  at  10:  B.). 
This  is  printed,  and  the  printed  tissues  are  steamed  for 
1J — 2  hours  and  then  rinsed  and  soaped.  The  bronze 
colour  thus  produced  is.  it  is  stated,  verj  fast  to  light,  air, 
soaping,  ic.,  being,  it  is  staled,  much  Buperior  to  the 
chrome  lake  of  haematein  in  this  respei  t.  I  tompared  with 
alizarin  dyestuffs,  the  new  compound  has  the  advantages 
<>f  printing  without  staining  the  "  whites  "  and  of  pene- 
trating well  into  the  texture  of  the  tissue,  the  latter 
property  rendering  it  of  especial  value  in  the  minting 
<>f  raised  (flannelette,  &c.)  and  pile  (velvets.  &c.)  tissues. 

— E.  B. 


Isobrasili  in  ;  a  elarct  coloured  dyestuff  [Brazilwood 
derivative]  suitable  jm-  tissue  printing.  I..  d'Andiran. 
Bull.  Soc.  lnd.  Mulhouse,  1905.  75,  3S8. 

IsoBRASii.KiN  sulphate  (this  .7..  lsyj,  448),  formed  from 
brasilein  by  the  action  of  sulphuric  acid,  followed  bv 
prolonged  washing  of  the  product  with  water,  yields,  on 
treatment  with  sodium  bisulphite,  a  dyestirff-compound 
analogous  to  "  isohaematein  brown "  (see  preceding 
abstract).  This  gives,  when  printed  with  a  chromium 
mordanting  salt  and  steamed.  &c,  a  elant  colour-lake 
which  is  considered  to  be  of  technical  interest.  As 
technically  pure  brasilein.  unlike  technically  pure 
hsematein,  is  not  an  article  of  commerce,  the  preparation 
of  the  "  isobrasilein  claret  "  compound  cannot,  at  present, 
be  undertaken  on  an  industrial  scale. — E.  B. 


English  Patents. 

Indigo-white;    Manufacture  of  preparations  of .     O. 

Imray.   London.     From  Farbw.  vorm.  Meister,   Lucius 
und  Bruning,  Hoechst  on  the  Maine.  Germanv.     Eng. 

Pat.   41147.   March  ti.    1905. 

The  application  of  indigo-white,  either  dry  or  as  aqueous 
pastes,  meets  with  sonic  difficulties,  as  dry  indigo-white 
cannot  easily  be  converted  into  paste  form  and  is  readily 
oxidised  in  the  air.  Moreover,  the  indigo-white  in  pastes 
tends  to  separate  out  in  consecpience  of  its  crystalline 
structure  and  high  specific  gravity.  According  to  the 
present  invention,  pastes  are  prepared,  preferablv  from  the 
moist  indigo- white,. in  which  the  particles  of  the  latter  are 
surrounded  by  a  viscid  organic  body  soluble  in  water  and 
of  such  nature  as  not  to  adversely  influence  the  vat. 
Such  bodies  are  syrupy  mono-,  di-  and  tri-saocharides. 
especially  molasses.  Thus  indigo-white  may  be  kneaded 
with  molasses  and,  if  preparations  of  a  high  percentage 
are  desired,  the  product  so  obtained  may  be  evaporated 
in  vacuo  to  a  syrup  or  solid.  Or  the  indigo-white  may  be 
subjected  to  pressures  of  200  atmospheres,  preferably 
hydraulically,  and  kneaded  with  molasses.  The  concen- 
trated sugar  solutions  have  a  preservative  effect,  rendering 
the  usual  preservatives  unnecessary,  but  small  quantities 
of  fluorides  or  acids,  such  as  formic  acid,  or  of  alkalis  or 
alkaline-earths  may  be  added.  The  indigo-white  may  he 
partially  or  entirely  replaced  by  its  soluble  alkali  salts. 
As  an  example  of  suitable  proportions,  1000  parts  by  weight 
of  indigo-white,  containing  25  per  cent,  of  water,  made  by 
pressing  at  about  200  atmospheres  pressure,  may  be  stirred 
in  a  kneading-machine  with  about  400  parts  of  viscid 
molasses,  syrup,  invert  sugar  or  the  like. — E.  F. 

Dyes  [Stdphidi   Dy<  stuffs]  ;   Manufacture  of  bind:  Sulphur 

.     G.  E.  Junius.  Asnieres,  and  H.  R.  Yidal,  pans. 

Eng.  Pat.  044,  Jan.  12,  1905. 

See  Fr.  Pat.  349,873  of  1904  ;  this  J.,  1905,  i40.— T.  F.  B. 

UxixEn  States  Patents. 

Dyestufl  and  prut,  ss  of  making  same  ;   Violet  [Anthracene] 

.     O.  Bally  anil  M.  H.  Isler,  Mannheim.  Assignors 

to    Badisohe   Anilin   und   Soda   Fabrik.   Ludwie-shafen 
on  Rhine.  Germany.     U.S.  Pat.  809.892.  Jan.  9.  1906. 

See  Fr.  Tat.  349.531  of  1904  ;  this  J.,  1905,  726.— T.  F.  B. 

Anthracene  compounds  [Dyestuffs]  and  process  of  making 
same.  O.  Bally.  .Mannheim,  and  H.  Wolff,  Assignors 
to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.  U.S.  Pats.  809,893  and  809,894, 
Jan.  9,   1900. 

See  Additions  dated  Feb.  22  and  March  20,  1905.  to  Fr. 
Pat.  349.531  of  1904:    this  J..  1905.  904  and    1010. 

— T.  F.  B.  J 

French  Patents. 

p-Aminoph  not 'sit/ phon ic    Acid  ;     Manufacture    of . 

Act.-Ges.  f.  Anilinfabr.     Fr.  Pat.  350,415,  Dec.  20,  1904. 

See  Ger.  Pat.  100,170,"of  1904  ;  this  J.,4905,  886.— T.  F.  B. 
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Dytttuffs ;    Manufacturt  of  brown  8ulphid\  \<  t.- 

i.  Anilinfahr.     Ft.  l'ai.  367,986,  Sept  23,  1905. 

A  auxTUKi  of  m-phenylene-  and    m-toluylene 

lic.ii.il  wiili  sulphur  in  n  high  tempei  iture  and         melt 
is  subsequently  treated  with  sodium  sulphide. — H.  L. 

Dye  fluffs  varying  from  yellow  to  orange  ;    Prothirt, 

Su/iihide .       Vol  i       Viulinfabr.      Fr.      I'm. 

368,017,  Sept,  25,  I 

A  mini i  in.  of  diformylbeniidine  and  m-tol  mino 

is  heated  with  sulphur  at  temperatures  exceeding  200    C. 

— H.  L. 

Dyestufjs  ;   Production  of  blue  to  ;/> 

.     Badische    Anilin    and    Soda    Fabr.      IV.    Pat. 

00,  July  29,  1906.     Onder  Int.  Conv.,  Jan.  21,  May 
26,  -'7  and  29,  1906. 

The  process  olaimed  mtially  in  (1).  causing  the 

following   substances   to   react   upon  each  other  in 
ordcr:-c/)     Quinone     and     its     halogen     derivat 

(b)  thiosulphates,  alkali  sulphides,  sulphuretted  hydj 
potassium    bhiocyanate,    or    other    sulphurisii  ents; 

(c)  monoalkylated  or  onsymmetrically  dialkylated  p-dia- 
minothiosulphonio  acids,  or  their  mercaptans  or  disul- 
phides.  or  the  corresponding  diamines  in  the  presence  of 
thiosulphates.  Alternatively.  (2),  thiodcrivativesof  hydro- 
quinones  oontaining  one  or  more  S  R  groups  (R  — an  acid 
radical)  or  their  meroaptans,  Bulphides  or  dSsnlphides,  may 
be  isolated  and  condensed  with  the  above-mentioned 
thiosulphonated  p-dinmines.  The  thio-derivatives  in 
question  are  prepared  by  beating  quinones,  their  deriva- 
tives and  substitution  products  with  a  compound  of  the 
general foumula  H.S.R..  of  whioh  the  most  active  are  stated 
to  be  thiosulphonie,  monothiocarboxylic.  xanthogi  nic  and 
thiocyanic  acids.  The  operations  specified  are  in  general 
carried  out  in  the  presence  of  mild  condensing  agents  ; 
where  necessary  the  dyestuff  first  formed  is  converted 
into  a  true  "sulphide"  dyestuff,  by  treatment  with  an 
alkali  or  alkali  sulphide.  Among  the  19  examples  given 
are  the  two  following,  which  describe  (1)  the  preparation 
of  the  potassium  salt  of  hydroquinonemonothiosulphonic 
acid,  and  (2)  the  preparation  of  a  blue  sulphide  dyestuff 
by  condensing  this  substance  with  dimethyl-p-phenylene- 
diaminethiosulphonic  acid  in  alkaline  solution. 

(1)  43-2  kilos,  of  quinone  ("2/5  mol. )  are  dissolved  in 
150  kilos,  of  glacial  acetic  acid  and  allowed  to  drop, 
warm  (40  or  M~  C).  into  a  solution  containing  150  kilos. 
of  sodium  thiosulphate  (theory,  99-2  kilos.)  and  200 
of  water  at  a  temperature  not  exceeding  10  C.  The 
solution  is  then  saturated  with  potassium  chloride  and 
the  potassium  salt  of  hydro-quinone-thiosulphonic  acid 
is  filtered  off.  (2)  To  150  kilos,  of  this  substance,  dis- 
solved in  500  litres  of  water,  are  added,  with  cooling, 
a  solution  of  100  kilos,  of  dimethyl-p-phenylencdiamine- 
thiosnlphonic  acid  in  500  litres  of  water  and  00  kilos,  of 
caustic  soda  (40°  B).  The  mixture  is  allowed  to  si 
drop  into  a  solution  of  160  kilos,  of  caustic  soda  in  500 
litres  of  water,  which  is  kept  at  6(f — 70*  C.  After 
standing  for  one  hour,  air  is  passed  in  and  the  dyestuff 
is  isolated  by  acidifying  the  solution  with  hydrochloric 
acid.  The  product  obtained  is  a  violet  powder  which 
dissolves  with  a  brown  colour  in  dilute  sodium  sulphide 
solution. 

The  preparation  of  a  number  of  sulphurised  derivatives 
of  hydroquinone  and  quinone  is  described  in  other 
examples,  such  as  the  monothiosulphonic  acid,  tho  nier- 
captan,  the  mono-  and  disnlphide,  the  a-  and  p-dithio- 
sulponie  acids,  the  corresponding  dimercaptans,  and  the 
tetrathiosulphonic  acid  of  hydroquinone ;  benzoyl- 
hydroquinone-mercaptan,  C6H3(OH)2S.CO.C6H5 

[(OH)2:S.CO.C6H5=l":4:2] 
(from  quinone  and  thiobenzoic  acid  in  ethereal  solution) ; 
the  xanthate  of  hydroquinone,  C6H3(OH)2S.CS.OC2H5 

[(  OH)2  :  S.CS.OC2H5  =  1  :  4  :~2] ; 
2.6.dichloroquinone  and  2.6.dichlorohydroquinone  mono- 
and  dithiosulphonic  acids.  4c.  The  preparation  of  dyestuffs 
from  several  of  these  products  is  also  illustrated  by  exam- 
ples. In  general,  the  dyestuffs  obtained  are  stated  to  dye 
cotton  from  baths  containing  sodium  sulphide  in  blue  or 


b  blue    shad  markable    I  i    light, 

lie.  at    ll  l'/r',  .        III.. 

./.  rived      :■■  Parad 

ifaeture    of  C.    Ris.     I 

367,687,   Sept,   9,    1906.     Dnder   Int.   Oonv.,  July   17. 
1906 

A.,. mo is.;  to  l-'r.  Pat  284,387  of  1894  (which  deals  with 
tho  conversion  of   indopheno 
indophenols,  Buch  as  the  "well-known 

i  aaphthol,"    « b 
phenol,  cresol  or  phenolcarboxylic  acid  residue,  are  not 
for    conversion    into    rolphidi  Xho 

inventor  on  the  contrary,   finds  thai   the  indo- 
derived    from  a-naphthol  and  p-diamines  yield 
valuable    products    varying   in   shade    from    pure    blue   to 
violet,   when  heated   with   polysulphides,   and  da. 
preparation  of  these  dyestuffs. 

For  example,  a  press  cako  containing  20  kilos  of  the 
indophenol  obtained  from  p-aminodiincthvli'iiliue  and 
a-naphthol  is  dissolved  in  I  30  kilos,  of  ,  i  . 

lised  sodium  sulphide.  To  the  clear  solution  15  kilos,  of 
sulphur  dissolved  in  40  kilos,  of  crystallised  sodium 
sulphide  aro  added.  The  mixture  is  evaporated  until 
its  boiling  point  reaches  1 15°  C,  and  is  then  boiled  under  a 
retlux  condenser  for  about  eight  hours.  The  dyestuff 
separates  out  and  is  filtered  off,  redissolved  in  sodium  sul- 
phide and repreeipitated  in  the  usual  way.  p-Aminodiethyl- 
aniline,  or  p-aminomonomethyl-  orethyl-o-toluidinemay  be 
employed  in  place  of  p-aminodiincthylanilinc.  Blue  dye- 
stuffs  of  different  shades  are  obtained.  The  indophenols 
obtained  from  p-phenylenediamine  or  p-toluvlenediamine 
(CH,  :  (XH.,)2=  1  :  2  :  3)  yield  dyestuffs  which  are  st  I 
to  produce  with  only  3  per  cent,  a  heavy  shade  of  violet. 
The  above  dyestuffs  possess,  it  is  said,  good  affinity  for 
cotton  in  the  form  of  their  leuco-bodies.  The  shad. 
developed  by  oxidation  on  the  fibre,  and  are  then  stated 
to  be  fast  to  light,  washing,  alkalis,  and  weak  organic 
acids,  but  not  to  mineral  acids.  The  dyestuffs  are  soluble 
in  alcohol  and  benzene. — H.  L. 

German  Patents. 

Lakes  [from  Azo  Dyestuffs]  ;  Process  of  preparing  colour 

.     F.  Bayer  und  Co.     Ger.  Pat.   160,172,  M 

1903.     XIIL4.,  page   189. 

Dianthraquinone-imides ;     Process    of    preparing     . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  162,824, 
Oct.  30,  1903. 

DiAN'THRAQriNuNErMiDES,  stated  to  be  of  value  in  the 
production  of  dyestuffs,  are  prepared  by  condensing 
halogenated  anthraquinones  with  aminoanthraquinones 
in  presence  of  metallic  salts,  such  as  cupric  chloride. 

— T.  F.  B. 

Dyestuffs  ;     Process  of  preparing  yellow  Sulphide . 

Chem.  Fabr.  vorm.  Weiler-ter-Meer.     tier.  Pat.  163,001, 

April  19,  1904. 
Benzidine  or  tolidine  is  heated  with  p-nitro-o-toluidine 
or  with  o-nitro-p-toluidine  and  sulphur,  to  a  temperature  of 
22ti — 300°  C.  The  dyestuffs  are  pure  yellow  in  colour, 
and  similar  to  those  obtained  from  m-toluylenediamine 
wit  h  benzidine  or  tolidine  (see  Addition  to  Fr.  Pat.  321,183 
of  1902  ;    this  Journal,  1904,  57).— T.  F.  B. 

Hydroxyphenylrosindulines    [A  zinc    Dyestuffs];     Process 

of  preparing .     Kalle  und  Co.     Ger.  Pat.   103.239, 

April  19,  1904.  Addition  to  Ger.  Pat.  168,077,  Dec.  4, 
1902  (see  this  J.,  1905,  614). 
HYDROxvrHENYLKOSiNDtxiNES  are  obtained  by  heating 
p-amino-o-eresol  with  beuzeneazo-o-naphthylamine  or 
benzeneazophenyl-a-naphthylamine  and  water  or  alcohol 
under  a  retlux  condenser.  The  sulphide  dyestuffs  prepared 
from  the  product,  are  purer  and  more  yellowish-red  than 
those  obtained  when  /j-anunophenol  is  employed  (compare 
Ger.  Pats.  15S.101,  160,789  and  160,815;  this  J.,  1905, 
014  and  886).— T.  F.  B. 
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Indigo  and  its  Homciogues ;  Process  for  preparing  Chloro- 

derivatives  of .     Badische  Anilin  und  Soda  Fabrik. 

Got.  Pat.  162,670,  Mav  3,  1904.  Addition  to  Ger.  Pat 
160. SI 7.  Feb.  24.  1904. 
Organic  acid  chlorides  are  used  for  chlorinating  indigo 
or  its  honiologues.  instead  of  the  halogen  compounds 
of  phosphorus  or  sulphur,  as  in  the  principal  patent  (see 
this  J.,  1905,  1224).— T.  F.  B. 

Dyestuff  for  Lakes  ;  Process  for  preparing  a  Monoazo . 

Farbwerke  vorni.  Meister,  Lucius  und  Brtining.     Ger. 

Pat.  163,055,  Aug.  24,  1904. 
jj-CBXOROBEXZENEStxpHONic  acid  is  chlorinated,  nitrated 
and  reduced ;  the  resulting  o-diehloranilinehomosul- 
phonic  acid  (SOsH  :  NH2  :  (Cl)2  =  l :  2  :  4  :  5)  is  diazo- 
tised  and  combined  with  /3-naphthol,  the  dyestuff  thus 
produced,  being  capable  of  forming  clear  red  lakes  when 
precipitated  by  a  suitable  metallic  salt. — T.  F.  B. 

[Magenta]  Fuchsin  Preparations  easily  soluble  in  water 
[7  riphcnyl-methane  Dyestuffs]  ;    Process  for  preparing 

colourless .     Farbwerke  vorm.  Meister.  Lucius  und 

Briining.     Ger.  Pat.  163,104,  Aug.  13,  1904. 

Ft/chsejs  containing  21  or  22  carbon  atoms  in  their  mole- 
cule are  allowed  to  react  for  a  long  time,  at  the  ordinary 
temperature,  with  concentrated  hydrochloric  acid ;  on 
addition  of  four  mols.  of  water,  colourless  products  are 
obtained,  dissolving  easily  in  water  to  stable,  colourless 
solutions. — T.  F.  B. 


V.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,    AND    FIBRES. 

(Continued  from  page  120.) 

Naphthylamine   Claret ;     Discharging   with  sodium 

hydrosulphite,  in  the  presence  of  alkaline  iron  com- 
pounds. L.  Baumann  and  G.  Thesmar.  Bull.  Soc. 
Ind.  Mulhouse,  1905,  75,  374—378. 

The  alkaline  discharge-mixture  containing  sodium 
hydrosulphite  in  solution  and  suspension,  described  in  a 
pli  cachets  dated  1903  (this  J.,  1905,  435 ;  see  also  Addition 
to  Fr.  Pat.  297,570,  this  J.,  1905,  87),  suffers  from  the 
disadvantage,  inherent  to  mixtures  in  which  crystalline 
precipitates  are  present,  of  scratching  the  printing  rollers. 
A  mixture  free  from  this  defect,  giving,  moreover,  like  the 
mixture  referred  to,  an  excellent  white  discharge  on  tissues 
dyed  with  a-Naphthvlamine  Claret,  is  composed  of  160 
parts  of  British  gum,  160  parts  of  precipitated  calcium 
carbonate  (64  per  cent,  paste),  and  80  parts  of  china- 
clay  mixed  into  a  paste  with  120  parts  of  cold  water, 
to  which  are  added  340  parts  of  concentrated  sodium 
hydrosulphite-formaldehyde  ("  100  per  cent."),  210  parts 
of  caustic  potash  and,  finally,  after  these  compounds  have 
been  dissolved,  130  parts  of  an  alkaline  iron  solution, 
prepared  by  dissolving  20  parts  of  ferric  chloride  in  20 
parts  of  water  and  adding  the  solution  gradually,  while 
agitating  carefully,  to  a  solution  of  24  parts  of  caustic 
potash  and  40  parts  of  glycerin  in  26  parts  of  water.  The 
tissues  printed  with  this  mixture  are  steamed  for  three  to 
four  minutes.  They  are  then  thoroughly  rinsed  in  water, 
soured,  preferably  with  dilute  (£— J°  B.)  hydrochloric 
acid,  again  washed,  and  soaped.  Certain  other  metallic 
nalts  act  similarly  to  iron  salts  in  this  connection,  but 
mostly  in  a  much  lower  degree.  For  example,  the  salts 
of  tin  and  of  nickel  show  considerable  activity  ;  those  of 
cobalt,  silver  and  mercury  act  very  feebly  ;  whilst  the 
salts  of  most  other  metals  are  quite  without  action. 
Coloured  discharges  are  produced  with  the  white  discharge- 
mixture  in  admixture  with  Flavanthrene  (for  yellow), 
Melanthrene  (for  grey),  Indanthrene  (for  pale '  blues), 
Cyanosine,  "  soluble  in  spirit,"  dissolved  in  phenol  and 
thus  incorporated  with  the  white  discharge  mixture 
(for  pink)  and  Indigo.  Indanthrene  appears  to  be 
partially  decomposed  and  is  suitable  only  for  pale  shades 
of  blue.     Deeper  shades  of  this  colour  may  be  obtained 


with  Phenocyanine  V,  which  is  made  into  a  paste  with 
phenol  before  being  added  to  the  printing  mixture. 
Other  gallocyanine  dyestuffs  may  be  similarly  applied. 

C.  Favre  states  that  very  fast  coloured  discharges  may 
be  obtained  with  the  alkaline  iron  mixture  recommended, 
by  admixing  this  with  sulphur  dyestuffs ;  thus,  a  yellow 
discharge  is  produced  with  Immedial  Yellow  D  (40  grms. 
per  litre),  a  blue  discharge  with  Immedial  Sky  blue  (40 
grms.  of  the  d\'estuff  in  the  form  of  paste  per  litre),  and  a 
green  from  a  mixture  of  the  yellow  and  blue  printing 
colours.  The  printed  tissues,  after  being  steamed  for 
four  minutes,  are  treated  for  a  minute  at  the  ordinary 
temperature  with  dilute  (1  :100)  hydrochloric  acid  and  are 
then  washed,   &c. — E.  B. 

Naphthylamine   Claret ;    Discharging   with  Sodium 

Hydrosulphite,  in  the  presence  of  neutral  iron  compounds. 
L.  Baumann,  G.  Thesmar  and  A.  Hug  (of  La  Societe 
E.  Zundel).  Soc.  Ind.  Mulhouse,  Proces-verbaux, 
1905,  217—218. 

Experience  has  shown  that  the  process  of  discharging 
tissues  dyed  with  a  a-Naphthylamine  Claret  by  means  of 
a  mixture  containing  sodium  fornialdehyde-sulphoxylate, 
a  caustic  alkali,  and  an  alkaline  solution  of  iron 
(see  preceding  abstract)  is  unsuitable  for  finely  engraved 
patterns,  probably  owing  to  the  alkali  present  in  the 
mixture  absorbing  moisture  during  the  steaming  opera- 
tion. A  satisfactory  discharge  for  such  patterns  is 
obtained  from  a  suitably  thickened  mixture  of 
sodium  fornialdehyde-sulphoxylate,  an  iron  salt,  and 
sodium  nitrite,  the  effect  on  the  azo  dyestuffs  being 
increased  by  the  further  addition  to  the  mixture  of  sodium 
citrate  or  sodium  ricinoleate.  The  sodium  nitrite  may  be 
omitted  from  the  printing  mixture  and  applied  to  the 
tissues  in  the  form  of  a  preparation-solution. — E.  B. 

English  Patents. 

Washing  and  drying  fabrics,  fibrous  substances  and  the 

like  ;    Mechanism  for .     J.   T.   and  J.   S.   Moore, 

Keighley,  Yorks.     Eng.  Pat.  1120,  Jan.  20,  1905. 

An  open-work  cage,  mounted  to  rotate  horizontally, 
serves  as  a  receptacle  for  material?  which  are  to  be  washed, 
dyed,  &c.  Beating  or  lifting  devices  are  fitted  within 
the  cage,  for  the  purpose  of  raising  the  materials  and 
distributing  through  them  the  washing,  &c,  liquors  in 
which  the  cage  is  immersed,  while  it  is  being  turned. 
The  cage,  with  its  contents,  after  the  washing,  &c,  has 
been  effected,  is  transferred  to  a  chamber  in  which  the 
materials  are  dried  by  a  current  of  hot  air. — E.  B. 

Aniline    Black    on    vegetable    fibres,  yarns    and    fabrics; 

Production    of    .     J.    Singer    and    The    Bradford 

Dyers'  Association,  Ltd.,  Bradford.  Eng.  Pat.  17,218, 
Aug.  25,  1905. 

In  order  to  produce  animal  black  on  vegetable  fibres  or 
fabrics,  these  are  first  impregnated  with  an  aqueous 
solution  of  chromic  acid,  or  of  a  mixture  of  chromates  or 
bichromates  with  sufficient  mineral  acid  to  liberate  chromic 
acid,  and  are  then  exposed  to  aniline  vapour.  A  good 
black  is  said  to  be  produced  if  10  per  cent,  of  chromic 
anhydride  (Cr03)  is  used,  calculated  on  the  weight  of  the 
material.  The  impregnation  with  aniline  vapour  is 
carried  out  by  exposing  the  materials  in  a  chamber  at 
80°  to  100°  C,  into  which  the  vapour,  obtained  by  blowing 
air  or  steam  through  aniline  oil,  heating  aniline  oil,  or 
heating  a  mixture  of  aniline  oil  and  water  to  90°  C,  are 
introduced.  By  keeping  the  chamber  at  the  above- 
mentioned  temperature,  the  process  of  formation  of  the 
black  is  quickened,  and  the  shade  produced  is  said  to  be 
rendered  faster  and  more  permanent  to  atniospherio 
influences.  The  material  is  subsequently  washed  and 
dried  in  the  usual  manner. — E.  F. 

Patterns,  Designs  or  other  similar  markings  in    fabrics  ; 

Production  of .     C.  W.  Fulton,  Paisley.     Eng.  Pat. 

533,  Jan.   11,  1905. 

See  Fr.  Pat.  356,188  of  1905  ;  this  J.,  1906,  17.— T.  F.  B. 
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HydrotvlpkUt    preparation  :     Manufacture    of  a    . 

Parbwerke  vorm.  Meister,  Lucius  und  Brtinu 

on  Maine,  Germany.     Bag.  Pat  26,173,  Do  i  •.  1905. 

Dndei  Int  Conv.,  Dec.  28,  1904 

A  HYiiiiosi'i.nnrK  compound  direotlj    appl  i  rat 

dyeing  is  obtained  bj  evaporating  to  dryness  h  iieuo 
a  mixture  of  an  alkali  hydrosulphite,  a  ketone  and  ammonia. 
Thus,  l  litre  oi  a  12  per  cent,  sodium  hydrosul 
solution,  100  o.o.  oi  acetone  and  200  c.c.  of  a  25  per  cent, 
ammonia  solution  may  be  used  ;  the  resulting  white  pro- 
duct  is  more  stable  than  sodium  bydroeulphite,  but  is  also 
capable  oi  reduoing  Indigo  sulpnonio  acid  in  the  eold 
(compare  Eng.  Pat.  0216  of  1904  ;    this  J.,   1 

— T.  F.  13. 

Fire-Resisting  ;     An    improved    solution    for    rendering 

combustible  materials  [Wood,  Textile  Materials,  ,ic] . 

A.  \V.  Baxter.     Eng.  Pat.  6209,  March  13.    1905    IX., 

•     page    182, 

United  States  Patents. 

Fibres  ;   Solvent  to  be  used  in  effecting  the  incipient   sub- 
division and  decomposition  of  the  semi-ligneous  cambium 

layer  and   epidermis   of   Bast   .     M.    H.    Colahan, 

Chicago.     U.S.  Pat,  806,954,  Dec.  12,  1905. 

The  residue  in  discharge  waste  waters  obtained  on 
washing  "  sludge  oil  "  after  treatment  with  sulphuric  acid 
is  heated  with  the  discharge  waste  from  paraffin  oil  purifi- 
cation known  as  "  spent  soda  "  to  100°  C,  and  the  mixture 
is  used  as  a  solvent  for  the  purpose  set  forth  in  the  title. 

—T.  F.  B. 

Bleaching    Fibres.     J.     Wakefield,     Cockermouth.     U.S. 
Pat.  S09.S69,  Jan.  9,  1906. 

See  Eng.  Pat.  26,521  of  1903  ;  this  J.,  1904,  1026.— T.  F.  B 

Steaming    Cloth ;     Machine    for    .     G.    B.    Gerlach, 

Assignor    to    Kettling    und    Braun,     Crimmitzschau, 
Germany.     U.S.  Pat.  810,271,  Jan.  16,  1906. 

See  Eng.  Pat.  7005  of  1905 ;  this  J.,  1905,  671.— T.  F.  B. 

Fbentch  Patents. 

Silk  and   Textiles  ;    Process  of  making   artificial  . 

H.  E.  A.  Vit  tenet.     Fr.  Pat.  350,383,  Dec.  8,  1904. 
See  Eng.  Pat.  1686  of  1905 ;  this  J.,  1905,  921.— T.  F.  B. 


Silk  :    Recovery  of  solvent*,  especially  titer, 

from    bobbine     of    artificial     .     ,J.      D 

Addition,  dated  Ma\    17,   LOOS,  to  IV.  Tut.  3.".i;,835  of 
April  81,  ' 

bobbins  or  supports  on  which  tho  artificial  silk  is 
wound  are  provided  with  longitudinal  |xrfi .rations,  in 
order  to  facilitate  the  introduction  of  the  wash  water  in 
tli'-  ,  1  in  the  main   patent   (see   this  J., 

1906,  71).— H.  L 

Tissues  at  full  width  ;   Apparatus  for  scouring,  bleaching, 

dyeing,  mercerising,  <t-c. .     C.  L  Hot  hwell- Jackson 

and  E.  W.  Hunt.  Fr.  Pat.  356,712,  Aug.  5,  1905. 
This  invention  relates  to  apparatus  for  bleaching,  &c, 
tissues  at  full  width  (see  Eng.  Pats.  5409  of  1900  and  7872 
of  1903;  this  J.,  1901,  120,  and  1903,  904),  being  more 
especially  concerned  with  the  provision  of  mechanism  for 
automatically  reversing  the  direction  in  which  the  tissues 
are  drawn  from  tho  one  to  the  other  of  two  rollers,  mounted 
side  by  sido  within  a  closed  vessel  The  construction  and 
manner  of  operation  of  the  apparatus  are  as  follows  : — The 
tissue  17  (see  Figs,  land  2)  is  wound  upon  one  of  two  draw- 
rollers  13,  a  portion  of  it,  long  enough  to  encircle  several 
times  the  other  draw-roller,  being  unwound,  passed  round 
a  pressure-drum  19,  and  wound  upon  the  second  draw- 
roller,  while  tho  carriage  bearing  tho  framework  upon 
which  the  rollers  are  mounted  is  outside  the  keir.  The 
carriage  is  then  run  on  rails  into  the  keir,  its  position  being 
so  adjusted  that  clutches  10  and  11,  at  the  end  of  the 
shafts  upon  which  the  draw-rollers  are  mounted,  engage 
with  clutches  12  and  14,  fixed  upon  the  ends  of  driving 
shafts  15,  extending  through  stuffing-boxes  in  the  back  of, 
and  actuated  from  outside,  the  kier.  Tho  door  of  the  ken- 
is  then  closed ;  the  scouring,  &c,  liquor  to  be  applied,  is 
introduced  ;  and  steam  is  admitted  until  the  required 
pressure  has  been  attained  within  the  apparatus.  The 
draw-roller  upon  which  the  tissue  is  to  be  wound  is  then 
set  in  motion.  The  tissue  is  thus  unwound  from  the 
roller  upon  which  it  was  originally  placed  and  wound  upon 
that  which  is  driven.  When  almost  the  whole  of  it  has 
been  received  upon  the  latter  roller,  the  mechanism  is 
reversed  and  the  tissue  is  re-wound  upon  the  first  roller. 
This  is  accomplished  automatically  by  means  of  a  friction- 
pulley  20,  fixed  upon  the  shaft  of  the  pressure-drum  19, 
which  descends  upon  a  friction  pulley  9,  loosely  mounted 
upon  the  shaft  which  carries  the  roller  from  which  the  tissue 
is  being  withdrawn.     When  the  two  pulleys  come^into 


d  2 


17S 


Cl.    V.— PREPARING,  BLEACHING,  &C,  TEXTILES,  YARNS,  &  FIBRES.         [Feb.  28.  1906. 


hb.28.1908.]     (l.    vi      COLOURING   WOOD,  Ac.     i        Ml       ICTDS     ALKALIS,  Ac. 


.  the  pulley  '■'  revolves,  tad,  in  doing  so,  I 
catch,  fixed  at  it>  side  to  bear  against  i  pieoe  s.  pn 
from  a  gear-wheel  7.  Ii  lonted  on  the 

The  wheel  7.  gears  with  a  wheel  21,  fixed  upon  a  shaft  22, 
upon  whioh  is  keyed  a  gear-wheel  23,  engaging  with  i 
wheel  -l     Tl  edto  the  latter  is 

transferred  to  a  rack  25,  upon  a   rod  26,  which 
moved  longitudinally,  d  ion  a  counter- 

poise 12,  wl  the  position  "f  the  ilrivir: 

upon  one  or  other  of  the  two  driving  pulleys  28  and  29. 
Tlir  draw-rollers  are  thus  actuated  in  turn,  during  so  long 
a  time  as  is  necessarj  t"i  the  completion  of  the  scouring, 
Ac,  of  the  tissue  under  treatment. — E.  B. 

Washing    Machine.     G.    P.    Spittal.     Fr.    Pat.    367,673, 
Bept.  8,   l'.H)5. 

A  vi  >-in>i:  machine  is  claimed,  which  is  stated  to  give  the 
goods  a  rapid  and  thorough  clean-  .  exactly 

reproduces  the  process  oi   washing  by  hand. — H.   I.. 

Paper,  Cloth  ami  other  Ribbons;  Drum  for  (truing . 

t.  Mignot.     Fr.  Pat.  367,689,  Bept  12,  1905. 

a,      h    n  &       bH  c    h     n    (i , 
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The  drum  claimed  (see  figure)  is  mounted  on  a  frame  a. 
Its  shaft  6,  resting  in  the  bearings  c,  may  be  revolved  by 
means  of  a  cog- wheel  c1,  and  a  secondary  shaft  c2,  to  which 
a  fixed  and  loose  pulley  d,  and  e,  and  a  fly-wheel  /,  are 
attached.  The  drum  is  formed  of  two  lateral  plates  g, 
on  the  circumference  of  which  are  bearings  h,  in  which  the 
smooth  ends  of  screws  1.  2,  3.  4,  5,  Ac,  may  work.  The 
threads  of  these  screws  run  alternately  to  the  right  and  the 
left,  those  of  the  screws  marked  with  even  numbers 
running  to  the  right.  On  the  drum  thus  formed  by  the 
plates  and  screws  an  endless  ribbon  or  band  of  clot h 
spirally  wound  passing  at  both  ends  on  to  guide-rollers  j. 
Circular  bars  k,  and  /,  which  are  fitted  with  horizontal 
pins  m,  are  fixed  on  to  the  framework  a,  in  close  proximity 
to  the  plates  g.  The  bar  k  has  a  greater  diameter  than  /. 
The  screws  1.  2.  3.  4.  5,  Ac.,  are  furnished  alternately  on 
the  right  and  left  of  the  drum  with  a  wheel  or  four-pointed 
star  «,  or  o.  The  former  series  is  worked  by  the  toothed 
bar  k,  the  latter  by  the  bar  I.  Thus  the  rotation  of  the 
drum  causes  the  screws  also  to  revolve,  the  series  1,  3.  5, 
Ac,  turning  in  the  same,  and  the  series  2,  4.  6,  Ac,  in  the 
opposite  direction  to  that  of  the  drum.  The  threads  of 
the  screws  are  arranged  to  correspond  with  the  width  of 
the  endless  band. 

The  effect  of  this  arrangement  is  stated  to  be  (1)  to 
diminish  the  tension  on  the  endless  band  ;  (2)  to  direct 
the  spirals  obliquely  yet  in  parallel  fines  over  the  drum, 
without  overlapping.  In  this  way  a  ribbon  of  cloth  or 
paper  5  cm.  wide  is  made  to  traverse  a  distance  of  over 
125  m.,  when  passing  round  a  drying  drum  with  a  diameter 
of  2  m.  and  a  width  of  1,  m. 


The  en. II.      I.  md  i  is  required  for  dr\  i  paper 

ribbons,   -u.li   a-  tl •  .,(  cigarette   paper,   but  may  be 

i    I.. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &C. 

'  from  page  71.) 

French  Patents. 

Printing  Plat'*  or  Casts;  Process  for  preparing  a  plastic 

•  :il  and  for  muting therefrom.     L.  Collardon. 

Fr.  Pat.  360,376,  Dec.  6,  1904. 

See  Eng.  Pat.  27,090  of  1904  ;  this  J.,  1905,  842.—  T.F.B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

(Continued  from  page  122.) 

Hydriodic  acid  :    Papid  method  of  preparing  .      F. 

Bodroux.  Comptes  rend.,  1906,  142,  279—280. 
To  100  c.c.  of  warm  distilled  water  containing  suspended 
60  grnis.  of  barium  peroxide,  50  grms.  of  iodine  are  added, 
in  quantities  of  4 — 5  irrms.  at  a  time,  each  portion  being 
added  only  when  the  liquid  has  become  decolorised  after 
addition  of  the  previous  portion.  The  liquid  is  filtered 
with  the  aid  of  the  pump,  and  the  residue  washed  with 
about  80  C.C.  of  water.  To  the  combined  filtrates  in  a  tall 
narrow  cylinder,  50  grms.  of  iodine  are  added  and  dis- 
solved, and  a  rapid  stream  of  sulphur  dioxide  is  then 
passed  through  till  the  liquid  is  decolorised.  The  liquid 
is  filtered,  and  the  filtrate  concentrated,  if  necessary,  by 
distillation.  The  reactions  are:  Ba0o  +  Io  =  BaIo  +  0o ; 
BaI.2  +  i2-rS02-l-2H20  =  BaS01  +  4HI.  "— J.  T.  D." 

Silicic  acid  ;    a-  and  (i-Forms  of  soluble  .     F.  Mvlius 

and  E.  Groschuff.     Ber.  1906,  39,  116—  1l>5. 

By  neutralising  a  weak  solution  of  sodium  silicate,  Xa.,Si206, 
in  the  cold  with  hydrochloric  acid,  or  by  neutralising  a 
solution  of  silicon  tetrachloride  with  sodium  hydroxide,  a 
solution  of  silicic  acid  is  obtained  which  passes  freely 
through  a  dialysing  membrane,  and  does  not  coagulate 
albumin.  It  is  indifferent  whether  the  acid  be  added  to 
the  silicate  or  conversely :  but  immediate  complete 
mixture  must  be  ensured.  If  there  be  local  supersatura- 
tion,  some  at  least  of  the  dissolved  silicic  acid  is  in  a  col- 
loidal form,  and  coagulates  albumin.  The  authors  regard 
the  second,  or  ^3-form,  as  a  polymer  of  the  first,  or  a-form  ; 
the  change  from  the  a-form  occurs  slowly  and  partially 
in  the  cold,  more  rapidly  and  completely  on  heating,  and 
is  accompanied  by  a  rise  in  the  freezing-point  of  the 
solution  and  a  slight  increase  in  the  electrical  conductivity. 

—J.  T.  D. 

Barium    and    Strontium    Borates ;     Compounds    of    

irith  the  corresponding  Chlorides.  L.  Ouvrard.  Comptes 
rend.,  1906,  142,  281—283. 
By  fusing  together  boric  anhydride  and  strontium  chloride, 
the  substance,  5B203,3SrO,SrCl2  is  obtained.  By  adding 
strontia  to  the  fused  mass,  no  other  compound  con- 
taining chlorine  is  obtained,  but  the  substances.  B203,SrO 
and  B„03.2SrO,  which  vield  respectivelv  with  water  the 
compounds.  B203.Sr0.2H20.  and  *  B^.SrCMHoO. 
Strontium  bromide — but  not  iodide — behaves  similarly 
to  the  chloride,  and  barium  furnishes  compounds  exactly 
analogous  to  those  of  strontium.  Neither  barium  nor 
strontium  borate  combines  so  readily  with  the  correspond- 
ing halides  as  does  calcium  borate.— J.  T.  D. 

Xitrites  and   Xitrates  ;    Production  of  by  electrolytic 

oxidation  of  Ammonia  in  presence  of  Cupric  Hydroxide. 
W.  Traube  and  A.  Biltz.     XU.,  page  185. 

Halogens  ;    Use  of  Hydrogen  peroxide  for  the  Quantitative 

separation  of .     P.  Jannasch  and  F.  Zimmermann. 

XXIIL  page  199. 
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English  Patent. 

Pyrites  of  an  explosive  character  ;    Burning  of  ,  and 

Apparatus  therefor.  T.  T.  Best,  S.  A.  Hollingsworth, 
and  The  United  Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat. 
7915,  April  13,  1905. 
Gbeen  pyrites  is  subjected  to  a  preliminary  heating 
operation  on  a  floor  under  the  same  roof  as  the  burners, 
and  preferably  arranged  with  a  burner  on  each  side,  at  a 
lower  level  than  the  floor.  The  pyrites  dust  or  smalls  made 
in  the  preheating  part  of  the  chamber  is  raked  off  the 
floors  to  undergo  special  treatment,  and  is  not  allowed 
to  pass  into  the  burners. — E.  S. 

United  States  Patents. 

Sulphuric    anhydride  ;     Process    of    making    .      R. 

Knietsch,  Ludwigshafen  on  Rhine,  Assignor  to  General 
Chemical  Co.,  New  York.  U.S.  Pat.  809,450,  Jan.  9, 
1906. 

See  Eng.  Pat.  12,781  of  1901  ;  this  J.,  1902,  772.— T.  F.  B. 

.Boric    acid,    rfc.  ;     Process    oj    making    [Sulphur 

Burner].  H.  Blumenberg,  jun.,  Daggett.  Cal.,  Assignor 
to  American  Borax  Co.,  Pittsburg,  Pa.  U.S.  Pat.  809,550, 
Jan.  9,  1906. 
A  long  horizontal  sulphur-burning  chamber,  is  supplied 
with  air  under  pressure  for  continuous  working  ;  sulphur 
is  supplied  at  intervals,  the  sulphur  dioxide  being  allowed 
temporarily,  during  such  time  of  supply,  to  pass  into  the 
outside  atmosphere.  The  gas  is  led  into  water  containing 
in  suspension  the  finely-divided  ore,  whereby  boric  acid 
or  the  like  is  set  free  and  is  dissolved  by  the  water  in 
solution.  The  product  is  then  separated  by  evaporation. 
(Compare  U.S.  Pat.  734,397  of  1903  ;    this  J.,  1903.  950). 

— E.  S. 

Potash  ;  Apparatus  /or  extracting  crude [from  Waste 

Waters  of  Beet  Sugar  Factories].  G.  W.  Henry  and  F. 
W.  Beale.  U.S.  Pat.  803,058,  Oct.  31,  1905.  XVI., 
page  191. 

Silver  Salt  ;    Process  of   producing   solutions  containing 

pure    .     W.    Bolsterli,     Winterthur,    Switzerland. 

U.S.  Pat.  809,278,  Jan.  9,  1906. 

See  Fr.  Pat.  355,518  of  1905  ;  this  J.,  1905, 1239.— T.  F.  B. 

Metallic    salts   and   oxides ;     Method    of    densifying   and 

eliminating  air  and  gas  from  masses  of  pulverulent . 

E.  O.  Bartlett  and  W.  F.  Gordon,  Joplin,  Mo.  U.S. 
Pat.  809,354,  Jan.  9,  1906. 

Day  masses  of  pulverulent  metallic  salts  and  oxides  are 
so  treated  in  a  revolving  receptacle  as  to  cause  the  com- 
ponent particles  to  constantly  shift  their  relative  positions. 

— E.  S. 

Stannic  Chloride  ;   Process  of  making .     C.  E.  Acker, 

Niagara  Falls,  N.Y.,  Assignor  to  Acker  Process  Co.,  N.J. 
U.S.  Pat.  810.454,  Jan.  23,  1906. 

Stannous  chloride  solution,  obtained  by  acting  upon  tin 
with  a  "  solvent  containing  chlorine,"  is  subjected  to  the 
action  of  a  gaseous  or  fluid  mixture  containing  free 
chlorine,  hydrochloric  acid,  and  air  or  oxygen,  the  air  being 
in  sufficient  proportion  to  prevent  undue  rise  of  tempera- 
ture. The  stannic  chloride  solution  thus  formed  is  caused 
to  act  on  tin  to  reproduce  stannous  chlorine,  which  is 
again  oxidised  as  before,  and  the  concentrating  process 
is  repeated  until  a  solution  of  stannic  chloride  is  obtained 
of  higher  density  than  1-800.— E.  S. 

Stannous  Chloride ;  Process  of  making  ■ — — .  C.  E. 
Acker,  Niagara  Falls,  N.Y.,  Assignor  to  Acker  Process 
Co.,  N.J.  U.S.  Pat.  810,455,  Jan.  23,  1906. 
Metallic  tin  is  brought  into  contact  with  a  solvent  con- 
taining chlorine,  and  the  stannous  chloride  thereby 
produced  is  subjected  to  the  action  of  a  gaseous  or  fluid 
mixture  containing  free  chlorine  with  or  without  hydro- 
chloric acid  and  air.  The  stannic  chloride  formed  is 
reduced  to  stannous  chloride  by  the  action  of  tin,  and  the 


process  is  repeated  until  a  stannic  chloride  solution 
exceeding  a  density  of  1-8  is  obtained,  which  is  then  again 
reduced  and  the  solution  allowed  to  cool  to  obtain  crystal- 
lised stannous  chloride. — E.  S. 

Tin  ;    Process  of  making  Chlorine  Compounds  of  . 

C.  E.   Acker,   Niagara   Falls,  N.Y.,   Assignor  to  Acker 
Process  Co..  N.J.     U.S.  Pat.  810,456,  Jan.  23,  1906. 

A  solvent  for  tin  is  subjected  to  the  alternate  and  repeated 
action  of  metallic  tin  and  of  a  gaseous  body  containing 
chlorine  (see  the  two  preceding  abstracts),  and  the  solution 
finally  obtained  is  cooled  by  a  medium  out  of  contact 
with  it,  whereby,  it  is  stated,  "  the  tendency  to  produce 
metastannic  compounds  is  avoided." — E.  S. 

French  Patents. 

Lead  Chambers  [for  Sulphuric  Acid] ;   Auxiliary  arrange- 
ments in .     J.  Laeache.     Fr.  Pat.  350,363,  Dec.  1, 

1904. 
Part  of  the  gases  are  withdrawn  from  the  hottest,  or 
from  any  desired  portion  of  the  lead  chamber,  by  an 
aspirator,  and  are  conducted  to  a  refrigerator,  from  which 
the  portion  that  condenses  is  withdrawn.  The  cooled  gases 
are  then  returned  to  the  chamber.  The  ventilator  or 
aspirator  may  be  adapted,  singly  or  in  series,  to  any  point 
of  the  apparatus,  within  the  chambers,  or  in  the  connecting 
passages. — E.  S. 

Kitrogen  ;    Manufacture  of  compounds  of  ,  from  the 

Air.  Siemens  et  Halske  A.-G.  Fr.  Pat.  358,171, 
Sept  30,  190a. 
The  constituents  of  the  atmosphere  are  separated  by  known 
processes  either  chemically  or  mechanically,  and  the  nitro- 
gen is  made  to  combine  with  carbides  of  the  alkali  metals 
or  similar  substances.  The  oxygen  is  nixed  with  a  further 
quantity  of  air,  and  the  mixture  is  subjected  to  the  action 
of  electricity  for  the  production  of  oxides  of  nitrogen. 

— B.  N. 

Perborates  ;    Process  of  preparing .     Deutsche  Gold- 

und    Silber-Scheide-Anstalt   vorm.    Roessler.     Fr.   Pat. 
350,388,  Dec.  9,  1904. 

See  Eng.  Pat.  26,790  of  1904  ;  this  J.,  1905,  332.— T.F.B. 

Oxygen ;     Preparation   of  by   the    decomposition   of 

oxygenated  salts.  G.  F.  Jaubert.  Fr.  Pat,  350,377, 
Dec.  7,  1904. 
An  oxygenated  salt,  such  as  a  perchlorate  or  nitrate,  is 
mixed  with  a  very  small  proportion  of  a  combustible 
substance,  and  the  mixture  is  agglomerated  and  moulded 
into  cartridges  or  the  like,  which,  on  being  ignited,  evolve 
oxygen  with  a  little  carbon  dioxide  or  nitrogen.  If 
desired,  an  inert  substance,  such  as  sand,  ma}'  be  added 
to  the  mixture,  to  moderate  the  rapidity  of  the  com- 
bustion.— E.  S. 

Air;  Process  for  the  Liquefaction  of  and  the  pro- 
duction of  oxygen  with  partial  recovery  of  the  u-ork  ex- 
pended.    R.  Mewes.    Fr.  Pat,  358,236,  Oct.  3,  1905. 

At  a  certain  stage  of  the  ordinary  processes  of  compression 
and  refrigeration  of  air,  with  partial  recovery  of  work  done, 
the  gas  expanded  by  aspiration,  and  consisting  chiefly  of 
nitrogen  (having  a  vapour  tension  at  — 105°  C.  of  740  mm., 
that  of  oxygen  being  142  mm. )  is  not  returned  in  the  circuit, 
but  after  being  utilised  in  producing  liquid  air  by  refrigera- 
tion, is  discharged,  thereby  leaving  the  gaseous  mixture 
richer  in  oxygen.  An  aspirating  pump  is  used  with  special 
connections  for  effecting  the  expansion  of  the  compressed 
air. — E.  S. 

Chlorine  ;  Manufacture  of  - by  Electrolysis  of  Hydro- 
chloric Acid.  E.  F.  Cote  and  P.  R.  Pierron.  Fr.  Pat, 
358,245,  Oct.  3,  1905.     XIA.,  page  186. 
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VIIL— GLASS,   POTTERY,  AND  ENAMELS. 

{Continual  jrom  page  122.) 

English  Patent. 

Mica  or  Muscovy  class:    .1  finely 

comminuting .       P.      Dobler,      Munich,    I 

Eng.  Pat.  23,149,  Nov.   10,   1906.     Dndet  lut 
Jan.  23,  1905. 

By  this  prooeaa  the  mioa  is  first  heated  for  several  hoars 
in  a  dosed  vessel,  so  thai  it  is  opaque  on  cooling,  and  is 
afterwards  subjected  in  a  closed  vessel  to  the  action  of 
steam  or  hot  water,  and  then  ground. — W.  0.  H. 

United  States  Patents. 

Class;   Manufacturing  Window .     L  Appert,  Paris, 

France.     U.S.  Pat.  809,418,  Jan.  9,  l'JOO. 

A  hollow  "  closed-top  blank  of  glass  "  is  first  cast  in  the 
shape  of  a  frustrum  of  a  cone,  which  is  then  clamped  with 
its  open  end  downward  upon  a  rotary  platform.  The 
blank  is  then  transformed  into  a  bulb  or  ovoid-shaped 
body  by  subjecting  it  to  the  action  of  heat  in  an  oven, 
until  it  is  rendered  sufficiently  plastic,  and,  whilst  in  that 
condition,  imparting  to  it  a  rotary  movement  upon  its 
axis,  as  well  as  a  vertical  up-and-down  movement,  at 
the  same  time  that  a  current  of  air  is  being  forced  into 
its  interior.  The  glass  is  now  cooled  and  secured  to  a 
second  rotary  platform  with  its  open  end  upwards,  and 
then  transformed  into  a  piate  or  disc  by  reheating  in  an 
oven,  and  imparting  to  it,  when  sufficiently  plastic,  a  rotary 
movement  on  its  axis,  after  which  the  glass  is  annealed. 

—A.  G.  L. 

Glass-Furnace     S.    0.    Richardson,   jun.,   Toledo,    Ohio. 
U.S.  Pat.  809,925,  Jan.  9,  1906. 

The  furnace  comprises  a  heating-chamber  in  which  a 
practically  closed  melting-pot  is  mounted.  The  pot  is 
provided  with  a  feed-port  opening  outside  of  the  heating- 
chamber,  and  with  an  outlet-port  discharging  into  the 
furnace,  which  is  also  provided  with- a  plaining-chamber, 
and  a  conduit  arranged  to  transfer  metal  from  the  pot  into 
the  plaining-chamber.  An  air-port  is  interposed  between 
the  beating-chamber  and  the  plaining-chamber  below 
the  level  at  which  the  conduit  crosses  the  port.  Means  are 
also  provided  for  passing  flame  and  gases  through  the 
heating-chamber  and  around  the  pot. — A.  G.  L. 

Vitrified    Brick    Tile,    and    various  shapes ;     Method   of 

producing  [from  slag  of  Copper-Smelting  Furnaces], 

R.  Baggaley,  Pittsburg,  Pa.     U.S.  Pat.    810,022,   Jan. 
16,  190(5. 

The  iron  silicate  slag  from  copper-smelting  furnaces  is  run 
into  moulds  so  as  to  completely  fill  them.  At  the  rapidly 
cooling  outer  portions  of  the  moulds  the  slag  is  confined 
whilst  the  hotter  central  parts  are  subjected  to  pressure, 
after  which  the  article  produced  is  allowed  to  cool  and 
annealed  by  heating  it  in  dry  sand  or  slag. — A.  G.  L. 

Ceramic  Ware  ;   Process  of  burning  .     B.  E.  Eldred, 

Bronxville.  N.Y.,  assignor  to  Combustion  Utilities  Co., 
New  York.     U.S.  Pat.  S10.044,  Jan.  16,  1906. 

A  stationary  mass  of  the  ceramic  ware  is  burnt  by  means 
of  a  voluminous  slow-burning  flame,  produced  by  forcing 
gases  containing  oxygen,  diluted  with  products  of  com- 
bustion, through  a  bed  of  solid  fuel,  the  air  necessary  for  the 
combustion  of  the  gas  produced  being  pre-heated  in  a 
regenerator.  The  volume  of  the  flame  may  be  enlarged 
as  the  burning  of  the  ware  proceeds,  or  else  the  amount 
of  burnt  gases  used  as  diluent  may  be  varied  so  as  to  give 
alternately  a  reducing  or  oxidising  flame. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

{Continued  from  page  123.) 

Lime-Sand    Bricks;      Hardening    process    in    the    manu- 
facture of .     R.  Seldis.     Z.  angew.  <  !h<  in.  1906,  19. 

181—183. 

Fob  the  preparation  and  mixing  of  the  materials  three 
methods  are  used — the  quicklime,  the  slaked  lime,  and 
the  heating  proeess.  In  the  lirst,  the  moisture  of  the 
sand  effects  the  slaking  of  the  lime;  in  the  second,  the 
lime  is  .-hiked  to  the  dry  hydrated  condition,  ground  to 
a  powder,  and  mixed  with  the  proper  amount  of  sand; 
and  in  the  third,  weighed  amounts  of  ground  quicklime 
and  dry  sand  are  mixed  together  for  22  25  minutes  in  a 
closed  vessel  to  which  steam  and  water  are  admitted  to 
slako  the  lime.  After  any  of  these  processes  the  materials 
are  taken  to  the  press,  and  from  it  the  objects  are  removed 
to  a  wagon,  which  is  pushed  into  the  hardening  chamber, 
and  exposed  to  a  steam  pressure  of  eight  atmospheres  for 
eight  to  ten  hours. 

Two  hypotheses  have  been  advanced  to  explain  the 
process  of  hardening  in  this  chamber.  The  one  assumes 
that  in  the  production  of  the  pressed  ware,  each  grain  of 
sand  must  become  coated  with  a  thin  skin  of  lime,  and 
that  a  cementation  takes  place  in  the  hardening  chamber. 
The  second  assumes  that  the  hollow  spaces  between  tho 
individual  grains  of  sand  are  tilled  with  lime,  which  then 
effects  the  cementation.  From  his  own  experiments 
the  author  considers  the  following  to  be  the  explanation 
of  the  process  : — At  the  usual  pressure  and  temperature 
prevailing  in  the  hardening  chandler,  a  portion  of  the  silicic 
acid  goes  over  to  the  gelatinous  or  colloidal  condition. 
The  hydrated  lime  present  in  the  object  reacts  with  this 
siUcie  acid,  with  a  simultaneous  union  with  water,  and 
forms  a  calcium  hydrosilieate,  CaH2Si04  +  2H20,  which 
causes  the  hardness  of  the  brick. 

This  theory  explans  why  bricks  cannot  be  made  with 
either  a  very  small  or  a  very  large  addition  of  lime,  and  why 
the  amount  of  lime  required  is  dependent  upon  the  quantity 
of  soluble  silicic  acid  contained  in  the  sand,  and  further 
why  the  best  bricks  are  obtained  when  the  calcium 
hydroxide  and  the  free  silicic  acid  are  in  molecular  propor- 
tions. The  fact  that  bricks  cannot  be  made  from  pure 
quartz-sand  and  lime,  is  because  the  silica  in  such  a  form 
will  not  combine  with  the  lime  at  the  oven  temperature. 
Felspar  sand  is  used  most  for  the  manufacture  ;  it  contains 
5 — 7  per  cent,  of  soluble  silicic  acid,  and  this,  with  a  lime 
averaging  85  per  cent,  of  calcium  oxide,  corresponds  with 
4 — 5  cwt.  of  lime  to  2£  cb.  m.  of  sand,  a  ratio  used  in 
practice.  The  theory  also  shows  that  if  a  bard  water 
containing  much  b'me  is  used,  this  will  not  become  chemi- 
cally combined  in  the  hardening  process.  It  also  explains 
why,  when  the  heating  process  already  referred  to  is 
employed,  it  is  necessary  to  pass  the  pressed  objects  at 
once  to  the  hardening  chamber,  to  avoid  interruption  of  the 
chemical  reaction,  which  begins  in  the  heating  process. 
Variations  in  the  steam  pressure  of  the  hardening  chamber 
should  be  avoided,  and  for  this  purpose  a  registering 
pressure-gauge  is  recommended. — W.  C.  H. 

English  Patents. 

Cork  Compositions  ;    Manufacture  of  .     F.    Matas   y 

Rodes,  Calella,  Spain.     Eng.  Pat.  248,  Jan.  5,  ]  'Mo. 

In  making  agglomerates  of  particles  of  cork  or  cork  dust, 
cemented  together  by  a  glutinous  material,  the  mixture  is 
forced  into  moulds  fitted  into  presses  in  such  a  manner 
that  the  mass  is  able  to  receive  a  mechanical  pressure  in 
at  least  two  different  directions  at  right  angles  to  each 
other.  The  two  pressures  may  be  appbed  either  simul- 
taneouslv  or  consecutively  (compare  Fr.  Pat.  349,782  ; 
this  J.,  1905,  734).— J.  F."B. 

Cork  Compositions  or  agglomerates  ;  Manufacture  of  . 

F.   Matas  y  Rodes,   Calella,  Spain.     Eng.   Pat.  248a, 
Jan.  5,  1905. 

The  ground  cork  is  saturated  with  a  solution  of  animal 
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or  vegetable  glue  and  subsequently  dried.  The  particles 
are  then  separated  thoroughly,  one  from  another,  and  are 
introduced  into  moulds  which  arc  capable  of  withstanding 
high  pressures  at  elevated  temperatures.  The  action  of 
pressure  and  heat  upon  the  saturated  cork  softens  the 
glue  and  causes  the  particles  to  adhere  together  in  a  solid 
mass.  If  desired,  a  certain  proportion  of  gum-lac  or  resin 
may  be  added  to  the  mass  to  impart  greater  rigidity  and 
cohesion. — J.   F.   B. 

Lime  Burning  and  the  recovery  of  Power  gas  as  a  bye- 

product;  Impts.  in  and  apparatus  for .     The  Chalk 

Power  Gas  Syndicate.  Ltd..  and  H.  S.  Stoneham,  London. 
Eng.  Pat.  2684,  Feb.  9,  1905. 

Tue  apparatus  described  is  intended  to  reduce  the  carbon 
dioxide,  derived  from  limestone  by  its  conversion  into 
quicklime,  to  carbon  monoxide  to  yield  a  useful  power  gas. 
The  apparatus  consists  of  three  juxtaposed  chambers, 
one  of  which  acts  as  a  gas  producer,  the  next  as  the  lime- 
kiln, and  the  third  as  a  gas-reducer.  Carbonaceous  fuel 
{anthracite  or  coke)  is  burned  in  the  producer,  a  blast  of 
air  or  air  and  steam  being  introduced  below  the  grate. 
The  gas  produced  passes  into  the  kiln  and  burns  there. 
At  a  point  about  two-thirds  of  its  height  from  the  top  of 
the  kiln,  boshes  are  arranged  to  form  a  constriction  of  the 
area,  so  that,  as  the  lime  passes  this  constriction,  it  leaves 
an  annular  space  in  which  the  carbon  dioxide  and  pro- 
ducts of  combustion  collect,  and  pass  through  a  port  into 
the  gas-reducer.  This  chamber  contains  carbonaceous 
material  (coke  or  anthracite)  which  is  raised  to  incan- 
descence by  an  air  blast,  and  effects  the  reduction  of  the 
carbon  dioxide  introduced  from  the  kiln,  to  carbon 
monoxide.  The  reduced  gases,  containing  also  hydrogen 
derived  from  the  decomposition  of  the  steam  introduced 
into  the  gas  producer,  are  led  away  from  the  gas  reducer 
by  a  pipe  controlled  by  a  valve.  The  kiln  chamber  is 
provided  with  a  secondary  air  supply  for  the  combustion 
of  the  gases  derived  from  the  producer.— W.  C.  H. 

Fire  Resisting  ;   An  improved  solution  for  rendering  com- 
bustible materials  [Wood,    Textile   Fabrics,    <fcc] . 

A.  W.  Baxter,  London.  Eng.  Pat.  5209,  March  13, 
1905. 
The  impregnating  solution  is  made  by  dissolving  about 
12  parts  of  ammonium  phosphate  and  1  part  of  boric  acid 
in  87  parts  of  water.  The  claims  also  include  the  treat- 
ment, by  impregnation  with  this  solution,  of  wood,  textile 
fabrics,  and  other  materials  to  make  them  fire-resisting. 
It  is  said  that  materials  so  treated  do  not  absorb  water, 
prevent  metals  in  contact  with  them  from  corroding,  and 
are  also  preserved. — W.  C  H. 

Road-making  ;  Impts.  in .     J.  C.  Butterfield,  London. 

Eng.  Pat,  9350,  May  3,  1905. 
Pitch  or  asphaltum.  or  a  mixture  of  the  two,  is  melted  in  an 
iron  pan,  and  sufficient  fine  granite,  flint  or  sharp  sand, 
and  limestone  or  chalk  stirred  in  to  give  a  pasty  mixture. 
After  cooling,  this  is  broken  up  and  mixed  with  more  of 
the  mineral  ingredients,  preferably  so  as  to  give  a  mixture 
having  the  composition  :  Fine  granite,  50  per  cent.  ;  flint 
or  sharp  sand,  25  ;  limestone,  10  ;  and  asphaltum  or  pitch, 
15.  This  mixture  may  then  be  powdered  so  as  to  pass  a 
20-mesh  sieve.  Or,  it  may  be  ground  only  sufficiently  to 
pass  through  a  I  in.  mesh  providing  that  the  fine  dust  pro- 
duced in  grinding  is  also  used.  It  is  next  mixed  with  from 
3  to  10  per  cent,  by  weight  of  a  solution  consisting  of  90 
parts  of  petroleum  or  shale  oil  and  10  parts  of  commercial 
nitro-benzol.  The  whole  is  thoroughly  mixed  and  wetted, 
and  laid  on  the  roadway  to  a  depth  of  2  in.,  after  which  the 
larger  "  metal  "  (granite  or  flint  cubes  of  about  2  in.)  are 
rolled  in  by  means  of  a  steam  roller.  After  hardening  for 
from  48  to  (10  hours  a  waterproof  and  dust  less  road  is 
obtained.  Or  else  a  mixture  of  the  rubble  and  binding 
material  may  be  laid  on  the  roadway.  Or,  finally,  a 
mixture  of  rubble  and  binding  material  may  be  moulded 
into  blocks. — A.  G.  L. 

Siloxicvn  ;    Process  of  treating  .     B.   Seaboldt,   Salt 

Lake  City,  U.S.A.  Eng.  Pat.  17,890,  Sept.  4,  1905. 
Under  Int.  Conv.,  Jan.  6,  1905. 

See  U.S.  Pat.  796,459  of  1905  ;  this  J.,  1905,  971.— T.  F.  B. 


French  Patents. 

Asphalt-compositions  for  roads,  pavements  and  flag- 
stones, and  process  of  making  the  same.  E.  Mathis. 
Fr.  Pat.  358,050.  Sept.  26,  1905.  Under  Int.  Conv., 
Oct.  11,  1904. 

Crushed  or  powdered  slate,  burnt  or  unburnt,  is  heated 
and  agitated  with  a  quantity  of  pitch  not  exceeding 
that  of  the  slate.  The  pitch  may  be  neutralised  if  necessary 
by  adding  lime.  Suitable  proportions  are  : — Slate,  2 
parts  ;  pitch,  containing  5  to  10  per  cent,  of  lime,  1  part. 
The  pitch  and  slate  may  also  be  mixed  cold  and  rammed 
into  position  by  means  of  hot  irons.  Both  materials  may 
be  replaced  by  kindred  substances,  e.g.,  magnesium 
silicate  and  heavy  tar  fractions.— A.  G.  L. 

[Cement]    Kiln  ;     Rotary .     W.    K.    Warren.      Fr. 

Pat.  358,227,  Oct.  3,  1905. 

The  kiln  is  divided  longitudinally  or  obliquely  into  two  or 
more  compartments  by  one  or  more  partitions,  so  as  to 
ensure  better  drying  and  burning  of  the  materials.  Fuel 
and  air  may  be  introduced  by  one  or  more  openings  in  the 
lower  end  of  the  kiln. — A.  G.  L. 


X.— METALLURGY. 

(Continued  from  page  126.) 

Gold  and  Silver  Ores  ;    Importance  of  fine-grinding  in  the 

Cyanide  treatment  of .      F.C.Brown.      Bi-Monthly 

Bull.  Arner.  Inst,  Min.  Eng.,  1906  [1],  17—23. 
The  author's  experience  with  gold  and  silver  ores  in  the 
Ohinemuri  district,  North  Island,  New  Zealand,  points 
to  the  importance  of  tine-grinding  in  the  treatment  of 
comparatively  low-grade  ores.  It  was  found  that  with 
ore  crushed  to  pass  screens  with  from  30  to  40  holes  to 
the  linear  inch,  a  considerable  quantity  of  gold  and  silver 
in  the  sands  was  left  undissolved  by  the  cyanide  solution, 
the  proportion  thus  lost  increasing  with  the  coarseness  of 
the  sands.  The  process  recommended  by  the  author 
consists  in  : — (1)  Grinding  the  ore  in  tube-mills  until  about 
90  per  cent,  will  pass  a  200-mesh  screen,  followed,  if 
necessary,  by  amalgamation.  (2)  Agitation  of  the  ore 
pulp  with  weak  cyanide  solution  in  a  tall  vat,  of  compara- 
tively small  diameter,  with  a  conical  bottom,  in  the  centre 
of  which  is  fitted  an  "  air-lift  "  pump  for  agitating  the 
mixture  of  ore  and  cyanide  solution.  (3)  Separation  of  the 
solution  by  settling  and  passing  the  supernatant  liquid 
through  a  filter-press.  Except  in  cases  where  minerals 
are  present  from  which  the  gold  cannot  be  extracted  by 
cyanide  solution,  mechanical  concentration  may  probably 
be  dispensed  with,  provided  the  ore  be  ground  exceedingly 
fine.— A.  S. 

[Gold]    Ore ;    Fine  grinding  of    by   tube-mills,    and 

Cyaniding  at  El  Oro,  Mexico.  G.  Caetani  and  E.  Burt. 
Bi-Monthly  Bull.  Arner.  Inst,  Min.  Eng.,  1906  [1], 
83—135. 

The  authois  give  an  account  of  an  exhaustive  investigation 
as  to  the  economical  limit  to  which  the  fine  grinding  of 
gold  ore  by  tube  mills  can  be  carried.  The  work  included 
also  determinations  of  the  influence  of  various  conditions 
on  the  efficiency  of  the  tube-mills,  and  also  of  the  effect 
of  certain  substances  (lead  acetate,  mercuric  chloride, 
on  the  extraction  of  gold  and  silver  by  cyanide  solution; 
lead  acetate  was  found  to  have  a  markedly  favourable 
influence  on  the  extraction  of  both  gold  and  silver.  The 
general  conclusion  drawn  by  the  authors  is  that  the  pro- 
blem of  extracting  the  gold  and  silver  values  from  the  El 
Oro  ore  bv  cyanide  is  mainly  a  mechanical  one,  the  extrac- 
tion being  largely  dependent  upon  the  state  of  division 
of  the  ore  ;  and  they  consider  that  in  the  near  future  the 
ore  will  be  ground  to  slime,  or  to  the  finest  state  of  division 
possible  economically  (see  also  this  J.,  1904,  1030). 

—A.  S. 

Fire  in  Pyritous  Mines  ;    Controlling  and  extinguishing 

.     L.  T.  Wright.     Eng.  and  Mining  J.,  1906,  81, 

171—172. 

The  author  shows  that  fires  in  pyritous  mines  are  probably 


Feb.  28.  1900.1 


cl.  x  i i.i.i  rch 
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on  this  \  lew,  he  <!»■%  ised  the  following  method  for  avoi 
mi.  Ii  area  or,  at  least,  preventing  them  from  extending 
the  workm  mil  fans  are  tittcd  up  at  i 

the  entrances  to  the  workings,  which  are  closed  bj  d 
anil  provided  with  ducts  for  the  air  driven  along  bj   the 

In  tins  way,  a  pressure  slightly  above  that  in 
outside  atmosphere  is  maintained  in  the  workings,  and 
gases  from  the  interii  s  of  ore  it  tilling  material 

are  kept  bom  penetrating  into  the  workings;  the  . 
are  thus  caused  to  accumulate  in  the  ulterior  of  the  hi 
where  they  ultimately  extinguish  the  fire.— A.  8. 

Lead  Svlpkidt   ami  Calcium  Sulphate;    Experiment 

ili--  metallurgical  behaviour  of  a  mixture  of .     F.  < I. 

Doeltz.     Eng.  and  Mining  J.,  1906,  81,  175 — 17'' 

Is  Eng.  Pat  17,680  oi  1901  (this  J..  1902,  349)  it  is  stated 

that  of   lead   sulphide   and   calcium   sulphate 

reacts  at  a  dull  red  heat,  say  about  100  C,  forming  lead 
sulphate  and  calcium  sulphide.  The  author  describes 
experiments  showing  that  tins  reaction  dues  not  take  place 
even  at  teni]*-raturcs  up  to  1030°  C,  if  the  inixtun 
heated  in  a  eurrent  of  carbon  dioxide  or  nitrogen.  On 
the  other  hand,  when  lead  sulphate  and  calcium  sulphide 
are  brought  into  contact,  the  tendency  is  to  form  lead 
sulphide  and  calcium  sulphate.  It  is  probable,  therefore, 
that  the  lead  sulphate  obtained  together  with  lead  oxide 
when  a  mixture  of  galena  and  gypsum  is  heated  in  presence 
of  air,  is  due  not  to  a  double  decomposition  of  lead  sulphide 
and  calcium  sulphate,  but  to  the  action  of  sulphuric  acid 
"  produced  by  catalysis  "  on  the  lead  oxide  formed  by- 
oxidation  of  the  galena. — A.  S. 

Thorium  and  Aluminium  ;    Alloy    of  .     O.    Honig- 

schmid.     Comptes  rend.,  1906,  142,  '280— 281. 

The  author  has  previously  shown  that  by  reduction  of 
thoria  by  silicon  in  the  electric  furnace,  by  direct  combina- 
tion of  silicon  and  thorium  in  presence  of  aluminium  in 
vacuo  at  10O0~  C.,  or  by  reducing  a  mixture  of  potassium 
silii -oriuoride  and  thorium  potassium  fluoride  by  aluminium, 
a  silicideof  thorium  is  produced,  crystallising  in  quadratic 
plates  resembling  graphite,  and  having  the  composition 
ThS,L,. 

Similarly,  the  reduction  of  thoria  in  the  electric  furnace 
by  aluminium,  the  direct  combination  of  thorium  and 
aluminium  in  vacuo,  or  the  reduction  of  thorium  potassium 
fluoride  by  aluminium,  yields  an  alloy  of  thorium  and 
aluminium.  This  crystallises  in  long  hexagonal  prismatic 
needles,  having  the  colour  and  metallic  lustre  of  aluminium, 
and  has  the  formula  ThAl3.  It  is  permanent  in  the  air, 
burns  in  air  or  oxygen  at  a  red  heat,  combines  vigorously 
with  halogens,  and  is  attacked  by  mineral  acids.  Alkalis 
in  aqueous  solution  do  not  affect  it,  but  attack  it  when 
fused  with  it.— J.  T.  D. 

Silver  ;  Determination  of in  large  quantities  of  silver 

coins.     C.   Hoitsema.     XXIII.,   page  200. 

Ti'h,  Monazite  and  Xenotinv.  in  Trinqganu.     C.  0.  Warn- 
ford  Lock.     Bull.     (17)  of  Inst.  Min.  and  .Met.,   10. 

TKixcoANr  is  a  little  known  Independent  Native  State 
on  the  East  Coast  of  the  Malay  Peninsula,  between  Pahang 
and  Kelantuu.     The  coast  is  flat  and  devoid  of  mini 
and  consists  of  dense  jungle,  swamps,  and  rice  gardens. 
The  trees  are  of  rapid  growth  and  useless  as  fuel. 

Running  parallel  with  the  coast,  at  about  20  miles 
distance,  is  a  range  of  hills,  at  the  foot  of  which  is  the  seat 
of  the  tin-mining  industry  of  Kemaman.  The  alluvial 
soils  and  gravels  here  re-t  immediately  on  the  granite  bed 
rock.  Everywhere  these  gravels  carry  stream  tin  and, 
in  many  case.-,  the  shallowness  of  the  deposit  is  more  than 
atoned  for  by  the  richness  of  the  ground.  The  extern 
of  the  old  alluvial  workings  is  great  and  is  due  to  the 
Chinese.  Not  only  did  they  mine,  but  they  smelted  upon 
the  spot,  as  is  seen  by  the  accumulation  of  slags,  still 
containing  much  tin. 

No  readily  accessible  alluvial  tin  deposits  are  left ;  but 
where  there  is  either  no  water  or  too  much  of  it,  there  is 
good  prospect  of  success  for  competent  engineers.  The 
most  interesting  and   valuable  feature   of  these   alluvial 
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found  widely  disseminated  through 
the    granite.     The    only    profitable    ore-bodies    hitin 
Found  are  in  the  shales  overlj  mite.  [T.B 

Zinc    Industry    in     1906  Can .     .Mining   World 

(Chicago),  Feb.  3.  1006. 

It  is  estimated  by  Paul  Speier,  ol  Breslau,  Prussia,  that 
the  siH'ltcr  production  of  Upper  Silesia  in  1905  was  128,000 
metric  tons.    The  extraordinary  from  consumers, 

mile  in  the  second  half  of  the  year,  resulted  in  an 
advance  in  price  to  the  highest  point  since  1899,  and 
before   that    since    1*7." 

In  view  of  the  steadily  increasing  use  of  blende  by  the 
smelters,  which  results  in  an  enrichment  in  the  zinc  content 
of  the  charge  for  their  furnaces,  the  Silesian  smelters  are 
gradually  changing  their  furnaces  from  the  old  to  the 
Rhenish  type.  At  the  end  of  1906  there  were  in  use  316 
furnaces,  with  about  12,500  muffles  of  the  old  type, 
with  a  single  row  of  muffles,  and  162  furnaces,  with  about 
1'i.ihk)  muffles  of  the  Rhenish  type,  with  several  rows  of 
muffles. 

Important  experiments  have  been  made  upon  the  treat- 
ment of  low  grade  calamine  ore,  with  a  view  to  the  ex- 
traction therefrom  of  a  rich  zinc  oxide,  which  can  then  be 
passed  on  to  the  smelting  process.  An  experimental 
plant  of  this  character  is  in  operation  at  the  Elizabeth 
dressing  works.  The  Zinkgcwinnungsgesellschaft  m.b.H., 
of  Berlin,  has  purchased  a  large  dump  of  calamine  tailings, 
containing  about  10  per  cent,  of  zinc,  for  the  purpose  of 
recovering  the  metal. 

The  production  of  sheet  zinc  in  Silesia  in  1905  was  about 
54,000  metric  tons. 

For  the  roasting  of  zinc  blende  there  are  at  present  12 
plants,  having  128  furnaces,  the  gases  from  which  are 
wasted;  144  furnaces,  the  gases  from  which  are  utilised 
for  the  manufacture  of  sulphuric  acid  ;  and  10  furnaces, 
the  gases  from  which  are  utilised  for  the  manufacture  of 
sulphurous  acid. 

.Some  experiments  have  been  made  at  the  Rosamunde- 
hiitte  upon  the  employment  of  carborundum  in  the 
mixture  for  muffle  manufacture.  This  gave  favourable 
results.  [T.  R.] 

Bar  Production  in  1905.     Eng.  and  Min.  J.,  Feb.  3, 
1906. 

AccOBJffira  to  the  statistics  of  Henry  R.  Merton  and  Co., 
Ltd.,  the  production  of  spelter  in  Europe  and  America 
in  1905  was  647,585  long  tons,  against  615.290  in  1904, 
and  562.325  in  1903.  This  represents  practically  the 
t..tal  spelter  production  of  the  world,  the  only  omissions 
being  the  outputs  of  Sweden  and  Norway.  Saxony  and 
Australia,  which  in  the  aggregate  are  comparatively 
insignificant.  The  total  zinc  production  of  the  world  is, 
however,  about  7-5  per  cent,  larger  than  the  spelter  pro- 
duction, because  of  the  important  output  of  zinc  oxide 
produced  directly  from  ore  in  the  United  States.  The 
^atistics  in  detail  are   as   follows  : — 


Country. 


1905. 


1904, 


1903. 


143,165 

137,780 

129,000 

66,185 

64,360 

61,315 

13,550 

12.895 

11,515 

50,125 

45,490 

43.415 

49,575 

48,310 

41.780 

123,695 

116,835 

9,210 

9,100 

9,025 

7,520 

10,440 

9,745 

180,360 

163.220 

139,695 

Total  

647,585 

615,290 

562,325 

[T.R.] 
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English  Patents. 

Metalliferous  Ores  ;    Apparatus  for   separation  of  liquids 

from  solids,  especially  jor  use  in  the  treatment  of . 

W.  H.  Lomas.  Johannesburg.  Eng.  Pat.  149,  Jan.  3, 
1905. 
Ax  endless  porous  belt  is  made  to  pass  around  a  hollow 
perforated  cylinder,  or  suction-drum,  placed  within  a 
receptacle  containing  the  mixture  of  liquids  and  solids. 
The  cylinder  is  provided  with  a  stationary  curved  plate 
or  damper  covering  those  apertures  which  are  not 
covered  by  the  porous  belt.  A  partial  vacuum  is  created 
within  the  suction-drum,  whereby  the  liquid  to  be  removed 
is  drawn  into  it,  the  solid  being  at  the  same  time  deposited 
upon  the  belt,  from  which  it  is  subsequently  removed  by 
a  fluid  or  gaseous  current  which  is  forced  through  the 
belt  as  it  passes  over  a  separate  pipe  or  drum. — J.  II.  C. 

Ore  Concentration.     H.  L.  Sulman,  H.  F.  K.  Picard  and 

J.  Ballot,  London.     Eng.  Pat.  7803,  April  12,  1905. 
See  Er.  Pat.  354,960  of  1905  ;  this  J.,  1905,  1177.— T.  E.  B. 

Metalliferous     Materials ;      Methods    oj    purifying    and 

nodulising  .     T.  C.  King,  New  York.     Eng.  Pat. 

15.367,  July  26,  1905.  Under  Int.  Conv.,  Nov.  14, 
1904. 

See  U.S.  Pat.  794,673  of  1905  ;  this  J.,  1905,  894.— T.  F.  B. 

Ore  and  Pulp  washing  and  separating  machines  ;    Centri- 
fugal    .     S.    Fawns   and   F.    E.    Davies,   London. 

Eng.  Pat  21,755,  Oct.  25,  1905. 
The  separating  chamber  is  mounted  on  a  hollow  shaft, 
through  which  the  ore  or  pulp  is  introduced  ;  it  is  made  in1 
two  parts  which  can  be  rotated  separately.  In  the  peri- 
pheries of  the  two  halves  of  the  chamber  are  ports  or 
outlets  which  can  be  opened  or  closed  at  will  by  rotating 
only  the  upper  portion  of  the  chamber.  The  ore  or  pulp 
passes  from  the  hollow  shaft  through  radial  openings 
into  the  separating  chamber,  below  a  deflecting  or  dis- 
tributing plate  mounted  on  the  shaft  at  about  the  level 
of  the  outlets  already  mentioned.  On  the  inner  wall  of 
the  separating  chamber  near  these  outlets  are  webs  or 
wings  which  agitate  the  ore  or  pulp  and  guide  the  separated 
solid  material  through  the  openings.  The  liquid  rises 
above  the  distributing  plate  and  is  discharged  through 
openings  in  the  upper  half  of  the  separating  chamber. 
Separate  collecting  channels  are  provided  outside  the 
chamber  for  the  liquid  and  solid  materials  respectively. 

—A.  S. 

Ores;     Smelting    .     J.     Savelsberg,     Papenburg-on- 

Emms,   Germany.     Eng.   Pat.   3191,   Feb.    15,    1905. 

See  Fr.  Pat.  351,535  of  1905  ;  this  J.,  1905,  894.— T.  F.  B. 

Bronze ;      Manufacture    of 
Barrow-in-Furness.     Eng 

An  alloy  consisting  approximately  of  copper,  40  parts  ; 
zinc,  41  ;  nickel,  10 ;  lead,  3-5  ;  phosphor-tin,  1  ;  and 
aluminium,  0-15  part,  is  prepared  by  melting  and  com- 
bining the  components  in  stages  as  described  in  the 
specification. — J.  H.  C. 

Tin  Slags  ;    Smelling  of  - .     L.   Parrv,   Huddersficld. 

Eng.  Pat.  7154,  April  5,   1905. 

"  Forx  "  tin  slag,  i.e.,  slag  containing  3  per  cent,  or  more 
of  tin,  is  "  cleaned  "  by  smelting  it  in  a  furnace,  preferably 
a  v  ater-jacketed  blast-furnace  such  as  is  used  for  lead 
smelting,  the  charge  being  composed  as  follows: — (1) 
Foul  tin  slag;  (2)  iron  oxide  in  such  quantity  as  will 
give  a  highly  basic  slag  containing  more  than  40  per  cent. 
of  ferrous  oxide — "  tap  cinder  "  (iron  slag)  is  preferably 
used  for  this  purpose  ;  (3)  lead  ashes,  slags,  drosses  or 
oxidised  lead  ores  in  such  proportion  as  to  give  an  alloy 
containing  about  20  per  cent,  of  tin ;  (4)  a  source  of 
arsenic  or  sulphur,  such  as  mispickel,  arsenical  drosses, 
spent  oxide,  or  lead  sulphate,  enough  being  used  to  form 
an  easilv  fusible  compound  with  any  metallic  iron  reduced  ; 
(5)  a  mixture  of  gas  coke  and  furnace  coke  in  such  pro- 
portion as  to  obtain  the  maximum  output,  gas  coke 
increasing  the  reducing  action,  v>  hilst  furnace  coke  increases 


— .     G.     E.     Buttershaw, 
Pat.   792,  Jan.   14,   1905. 


the  speed  of  smelting.  The  slag  produced  in  this'way 
contains  only  j  to  1J  per  cent,  of  tin.  The  sulpharsenide 
of  iron,  lead"  tin,  copper,  cobalt  or  nickel  also  produced  is 
crushed,  roasted  and  re-smelted  until  it  becomes  rich 
enough  to  be  worked  up  for  copper,  cobalt  or  nickel. 

—A.  G.  L. 

Iron  Briquettes  ;    Producing  .     L.  Weiss,  Budapest, 

Hungary.  Eng.  Pat.  17,844a,  Sept,  4,  1905. 
Scrap-ikon  is  mixed  with  fluxes,  e.g.,  lime,  ferromangancse, 
ferrosilicium,  and  with  graphite  or  charcoal.  The'  mixture 
is  moistened  with  lime-water,  pressed,  and  allowed  to 
solidify,  electrolytic  actions  generating  heat  taking  place. 
xVfter  "cooling,  the  briquettes  form  compact  waterproof 
pieces  vielding  on  smelting  "  94  to  96  per  cent,  excellent 
iron."— A.  G.  L. 

United  States  Patents. 

Iron     or    Steel  ;      Manufacturing .     E.     Fleischer, 

Presden-Strehlen,     Assignor     to     J.     E.     Goldschmid, 
Frankfort,  Germany.     L'.S.  Pat.  809,291,  Jan.  9,  1906. 

See  Fr.  Pat.  343,701  of  1904  ;  this  J.,  1904,  1032.-T.F.B. 

Steel ;     Process    of    hardening    .     R.    A.    Hadfield, 

Sheffield.     U.S.  Pat.  810,531.  Jan.  23,  1906. 
See  Eng.  Pat.  25,973  of  1902  ;  this  J.,  1903,  1296.— T.F.B. 

Furnace ;      Boasting     .     O.     Hofmann,     Argentine, 

Kans.,  Assignor  to  The  United  Zinc  and  Chemical  Co., 
Kansas  City.  Mo.     U.S.  Pat.  809,953,  Jan.  16,  1906. 

The  furnace  comprises  a  number  of  superposed  hearths 
and  a  rotating,  vertical,  central  hollow  shaft  or  pipe 
extending  through  them.  Hollow  radial  arms  project 
from  the  central  shaft  into  the  hearths.  Inside  the  hollow 
shaft  is  a  water-supply  pipe  having  branches  through 
which  water  is  sprayed  into  the  hollow  arms,  which  are 
provided  with  passages  through  which  steam  escapes 
into  the  central  shaft.  The  lower  end  of  the  shaft  com- 
municates with  a  discharge  pipe,  below  which  is  a  trough, 
to  prevent  accumulation  of  condensed  water. — A.  S. 

Furnace  ;    Duplex  Smdling  .     R.  Lindemann,  Osna- 

briick,  Germany.     U.S.  Pat.  810,063,  Jan.  16,  1906. 

See  Eng.  Pat.  26,093  of  1904  ;  this  J.,  1905,  1238.— T.F.B. 

Minerals  ;    [Flotation]  Process  of  separating .     E.  B. 

Kirbv,  Rossland,  Canada.     U.S.  Pat.  809,959,  Jan.  16, 

1906." 
The  pulverised  mineral  is  mixed  with  a  considerable 
quantity  of  water  and  with  a  substance  immiscible  with, 
but  lighter  than  water,  e.g.,  a  solution  of  bitumen  in  light 
hydrocarbon  (kerosene),  which,  in  presence  of  water, 
will  adhere  to  some  of  the  mineral  particles  but  not  to 
others.  The  mass  is  violently  agitated  and  then  allowed 
to  settle,  whereby  the  particles  which  have  become  coated 
with  the  bitumen  solution  rise  to  the  surface,  this  separa- 
tion being  assisted  by  gentle  agitation  and  by  blowing 
in  a  current  of  a  gas.  The  layer  of  floating  matter  is 
remo\ed,  and  washed,  and  the  mineral  particles  are 
separated  by  filtration  and  then  heated  to  recover  tho 
light  hydrocarbon. — A.  S. 

Ores  ;    Process  of  treating  .     J.   Savelsberg,   Papen- 

burg,  Germany.     U.S.  Pat.  810,572,  Jan.  23,  1906. 

See  Fr.  Pat.  351,535  of  1905  ;  this  J.,  1905,  894.— T.  F.  B 

Kilns  ;  Process  of  preventing  the  formation  of  "  Scaffolds  " 

in T.  C.  King,  New  York,  Assignor  to  National 

Metallurgic  Co.,  Jersey  City,  N.J.  U.S.  Pat.  810,059, 
Jan.  16,  1906. 
The  scaffolds  or  rings  of  fused  materials  are  removed 
from  the  sides  of  the  kiln  by  charging  calcium  fluoride 
into  the  kiln  against  such  rings  and  maintaining  them_at 
a  high  temperature,  with  the  result  that  they  are^fluxed 
or  melted  down.— YV.  H.  C. 
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m'no  .     R.    Baggaley,    Pi      trai       Pa., 

c.  M.  Allen,  Lolo,  Mont  ,  and  K.  W.  Lindqniat,  Chicago, 

111.     l.s.  Pat.  810,249,  Jan.  16,  Lt 

'I'n  i:  i t i ..  i  . .  consists  in  injecting,  bj   means  of  an  air- 
1  • ! .  i  —  t    under    pressure,    sawdust     mixed    with    "  to 
hydrocarbon "   into  a   molten   bath  of  black  or   b 
ooppei  in  ■  oonverter,  before  thai  Btage  of  oxidation  has 
been    reached  wherein    appreciable  quantities  of   copper 
suboxide  are  produced. — A.  8. 

Slag;    Saving    Metal    Values  from .     ('.    M.     Ml' n, 

Lolo,  Mont     l.s.  Pat  810,364,  Jan.  10.  1906 

The  slap  nixl  matte  are  withdrawn  from  below  the  surface 
of  thf  molten  bath  in  the  furnace,  and  Overflow  through 
a  spout  into  a  fore-hearth  or  separating  chamber.  The 
heat  of  the  matte  and  slag  is  conserved  by  covering  them 
during  their  passage  from  the  furnace  to  the  scparating- 
ehaniber  with  a  "  practically  air-tight  conduit"  of  heat- 
radiating   material. — A.  S. 

Vitrified    Brick:    Tile    and    various    shapes  ;     Method    of 

producing [from  Slag  of  Copper  Smelting  Fin  i 

R.  Baggaley.     U.S.  Pat.  810 .022,  Jan.  10,  1905.     VIII., 
pago  IS  1. 

French  Patents. 

Steel ;    Use  of  Blast-furnace  Gas  in  the  working  of  . 

P.  L.  Hulin.  Fr.  Pat.  350,399,  Dec.  14th,  1904. 
The  gas  issuing  from  the  blast-furnace  is  divided  into  two 
streams,  one  of  which,  after  passing  through  a  purifier,  is 
employed  to  operate  the  motor  which  works  up  the  steel 
into  ingots  after  fusion;  the  other  stream  also  passes 
through  a  purifier,  and,  after  enrichment  with  carbonic 
oxide  produced  in  a  separate  coke-furnace,  is  employed 
for  fusing  the  materials  to  be  converted  into  steel.  For 
this  part  of  the  process  a  mixture  of  85  to  90  parts  of  blast- 
furnace gas  with  10  to  15  parts  of  gas  from  the  cokc-furnaco 
is  recommended. — J.  H.  C. 

Furnace  ;      Crucible     .     E.     Hausmann.     Ft.     Pat. 

358,120.  Aug.  5,  1905.     Under  Int.  Conv.,  Aug.  5,  1904. 

See  Eng.  Pat.  16,087  of  1905  ;  this  J.,  1906,  78.— T.  F.  B. 

Zinc  Furnace.     E.  Dor-Delattre.     Fr.  Pat.  358,150,  Sept. 

29,  1905. 
See  U.S.  Pat,  800,121  of  1905  ;  this  J.,  1906,  26.— T.F.B. 

Aluminium  Alloys  ;  Annealing by  heating  to  redness 

and  tempering.  C.  Claessen.  Fr.  Pat.  358,028,  Sept. 
25,  1905. 
The  alloys  are  brought  to  a  red  heat  and  gradually  cooled 
down  to  temperatures  varying  between  485°  C.  and  540°  C, 
according  to  the  proportion  of  copper  present,  and  also 
according  to  the  purposes  for  which  the  alloys  are  to  be 
used.  They  are  then  cooled  rapidly  by  plunging  them 
into  fluid  baths  in  the  ordinary  way. — J.  H.  C. 

Aluminium  ;    Soldering  .     N.   Evangelidi.     Fr.   Pat. 

358,166,  Sept.  30,  1905. 
In  order  to  make  the  solder  adhere  more  firmly  to  the 
aluminium,  it  is  first  of  all  heated  to  a  point  above  its 
melting-point  and  stirred  for  some  time.  The  solder, 
which  consists  of  tin.  or  an  alloy  of  tin  and  lead,  &c, 
may  be  directly  applied  to  the  aluminium  whilst  in  the 
molten  state  :  or  else,  it  may  be  granulated  or  powdered 
after  cooling,  and  sprinkled  over  the  aluminium,  win.  h 
is  then  heated  till  the  solder  melts;  or,  finally,  the  two 
pieces  to  be  joined  may  be  separately  covered  with  the 
prepared  solder,  and  then  joined  by  means  of  an 
ordinary  solder. — A.  G.  L. 

Aluminium    or  Alloys  rich  in  aluminium  ;  Soldering . 

L.    Fries.    Fr.   Pat.  358,184,    Sept.  30,   1905.      Under 

Int.  Conv.,  Oct.  5,  1904. 
The  process  consists  in  heating  the  parts  to  be  soldered 
by  means  of  a  previously  heated  flux  capable  of  dissolving 
aluminium  oxide,  e.g.,  an  alkali  pyrosulphate.  A  solder 
consisting  of  aluminium  or  an  alloy  rich  in  aluminium,  in 
the  form  of  wire,  foil  or  powder  may  be  used  ;  or  else,  the 
parts  to  be  united  may  themselves  serve  as  solder,  being 
heated  to  their  melting  point  by  the  hot  flux  and,  if 
necessary,  a  blow-pipe  flame. — A.  G.  L. 


Metals;    Alumi;  n   of .    T.  Gold- 

■  in,  m!'        n    I'.ii    368,071,  Sept.  27,  1905. 

Tiik  lower  oxide i,  t.g.,  oi  i  bromiu 

mixed  »ith  1  in  i  per  cent,  oi  ohri 

oxide  "i  mang  in       before  adding  t  he  34  oi  3fi  pei 

oi    finely   granulated    metallic   aluminium,    whereby   the 

production  of  alloy  is  increased  from  60  r"  60  percent. 

to  90  per  cent.- J.  II.  C. 

XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 
{A.}— ELECTRO  CHEMISTRY. 

{Continued  from  page  128.) 
Xitrates  from  the  Atmosphere  ;  l.l<  ririr  production  of . 

Silvanus  P.  Thompson.     The  Electrician,  Fob.  9,  1906 

56.  666-  670. 
A  discourse  at  the  Royal  Institution,  on    Feb.  2  (see 
also  this  J.,  1900,  27). 

Nitrites  and  Nitrates;    Production  of  by  electrolytic 

•  "  idation  of  Ammonia  in  presence  of  Cupric  Hydroxide. 
\V.  Traube  and  A.  Biltz.  Ber.  39,  166—178,  1900. 
Is  continuation  of  previous  work  (this  .1..  kmi-I.  987;  1906, 
280)  and  in  reply  to  Mullet  and  Spitzer  (this  ,1.  1906,  279 
and  550)  the  authors  still  maintain  that  cupric  hydroxide 
has  a  favourable  influence  upon  the  oxidation  of  nitrites 
to  nitrates.  The  elicit  is  however,  much  less  marked 
than  upon  the  first  stage  of  the  process,  the  electrolytic 
production  of  nitrites  from  ammonia  in  solutions  con- 
taining free  alkali. 

During  the  electrolysis  a  black  deposit  is  observed  on 
the  anode  which  may  possibly  consist  of  a  higher  oxide 
of  copper. — R.  S.  H. 

Ozone ;     Production    of    by    electrolysis    of    Alkali 

Fluorides.  E.  B.  R.  Prideaux.  Faradav  Soc.  Proc, 
Jan.  30,  1900.  [Advance  Proof.] 
The  author  is  unable  to  confirm  the  result  of  Grafenberg 
(this  J.,  1903,  1242),  who  found  that  oxygen  contain 
3-48  per  cent,  of  ozone  could  be  obtained  by  electrolysis 
of  aqueous  hydrofluoric  acid.  With  a  current  density  of 
100  amperes  per  sq.  dcm.  the  percentage  was  0-23.  With 
saturated  potassium  fluoride  solutions  electrolysed  at  0°C. 
in  a  glass  U-tur,e  coated  internally  with  paraffin,  and  with 
a  platinum  anode,  the  largest  yield  was  0-05  per  cent,  of 
ozone  with  a  current  density  of  10  amperes  per  sq.  dcm. 
This  yield  is,  however,  affected  by  the  duration  of  the 
experiment,  and  falls  to  0090  in  4  hours  20  minutes. 
With  increased  current  density  the  yield  is  further  reduced. 
The  ozone  was  estimated  by  passing  the  gases  through  a 
solution  of  potassium  iodide. — R.  S.  H. 

English  Patent. 

[Mercury  Lamps].  Electrode  material  for  vapour  Electric 
Apparatus.  C.  O.  Bastian  and  G.  Calvert,  both  of 
London.  Eng.  Pat.  2004a.  Feb.  1,  1905. 
The  light  given  by  a  mercury  lamp  is  modified  by  adding 
10  parts  by  volume  of  the  liquid  alloy  of  sodium  and  potas- 
sium in  the  proportion  of  their  atomic  weights  to  90  parts 
by  volume  of  mercury.  Cadmium,  strontium,  lithium, 
&c,  may  also  be  added  to  the  alloy. — A.  G.  L. 

United  States  Patents. 

Cell :     Electric .      K.     Tsukamoto,    Tokyo,    Japan. 

U.S.  Pat.  S09,647,  Jan.  9,  1906. 
In  an  electric  cell,  the  combination  is  claimed  of  an  outer 
casing  having  located  within  it  a  carbon  tube  containing 
graphite,  manganese  dioxide,  potassium  chloride,  p  itassium 
permanganate  and  ammonium  chloride,  and  surrounded 
by  a  fibrous  substance,  such  a-  h  is 

bound    around    it.      Between    the    inner    a  '    the 

shell  and  the  fibrous  coating  around  the  carbon  tub 
placed    a    mixture    of    ammonium    chloride,     potassium 
chloride,  gypsum,  mercuric  chloride  and  dextrin. — B.  N. 

[Electric]  Cell ;   Asymmetric .     M.  Buttner,  Wilmers- 

dorf- Berlin,  Germany.  U.S.  Pat.  809,770,  Jan.  9,  1906. 
An  aluminium  anode  is  used  and  a  cathode  of  any  metaL 
the  electrolyte  consisting  of  a  solution  of  ammonium 
hydroxide  and  boric  acid. — B.  N. 
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Calcium   Carbide  ;    Apparatus  [Electric   Furnace]  for  the 

ction  of .     E.  F.  Price,  G.  E.  Cox  and  J.  G. 

Marshall.  Assignors  to  Union  Carbide  Co..  all  of  Xiasara 

Falls.  X.Y.     U.S    I         309,842,  Jan.  9,  1! 

The  electrodes  of  the  electric  furnace  consist  of  spaced 
graphite  rods  of  reduced  cross-section,  and  a  high  current 
density  is  used  in  the  electrodes  in  order  to  effect  the 
reduction  of  the  charge.  A  jacket,  of  relatively  high 
resistance,  surrounds  the  electrode  rods,  for  the  purpose 
of  excluding  oxidising  gases  from  the  rods  and  for  sup- 
porting them  against  breakage.  The  furnace  is  provided 
with  a  feed-supply  for  lime  and  carbon,  and  there  is  also 
an  arrangement  for  withdrawing  heat  from  the  ends  of 
the  electrodes  remote  from  the  zone  of  reduction. — B.  X. 

HiJi*;    Process   of   [electrically]   treating   .     F.    B. 

Hinkson.  Assignor  to  J.  M.  and  J.  J.  Flannery.     U.S. 
Pat.  S10/144,  Jan.  16,  1906.     XIV.,  page  190. 

French  Patents. 

Carbide  of  Silicon  ;    Production  of  compact  agglomerated 

by  means  of  the  Electric  Furnace.     A.J.  V.  Bouvier. 

Fr.  Pat.  350.369,  Dee.  5,  1904. 
Agglomerated  carbide  of  silicon  is  obtained  by  treating 
in  the  electric  furnace  a  mixture  of  amorphous  carbide  of 
silicon,  crystallised  carbide  of  silicon,  silica,  coke-dust  and 
sawdust.  The  agglomerated  carbide  is  hard,  resists  the 
action  of  acids  and  high  temperatures,  and  is  good  for 
insulating  purposes. — B.  X. 

Electric    Arcs;    Process    for    effecting    reactions    between 

Gaseous  substances  by  means  of .     Badische  Anilin 

nnd  Soda  Fabrik.     Fr.  Pat.  350,392,  Dec.  12,  1904. 

See  Eng.  Pat.  26,602  of  1904  ;  this  J.,  1905,  1178.— T.  F.B. 

Nitrogen  ;    Manufacture  of  compounds  of  from  the 

air.     Siemens  et  Halske  A.-G.      Fr.  Pat.  35S,171,  Sept. 
30,  1905.     VTL,  page  180. 

Chlorine  ;  Manufeicture  of by  electrolysis  of  Hydro- 
chloric Acid.  E.  F.  Cote  and  P.  R.  Pierron.  Fr.  Pat. 
358,245,  Oct.  3,  1905. 


Pure  chlorine  is  said  to  be  obtained  by  tins  method, 
without  loss  of  hydrochloric  acid.  The  electrolytic  cells 
a,  a1,  a2,  are  divided  by  diaphragms  b  each  into  two  com- 
partments, metallic  cathodes  c  and  carbon  anodes  d  being 
connected  to  a  suitable  source  of  current  X.  A 
solution  of  hydrochloric  acid  is  admitted  from  m, 
which  is  of  the  same  capacity  approximately  as  each 
of  the  electrolytic  cells,  by  opening  the  valve  j1 
and  one  of  the  valves  k,  k1,  k2,  and  the  levels  in 
the  cells  may  be  ascertained  by  the  gauge  t1.  Hydrogen 
escapes  through  /,  f1,  f2  into  h,  and  through  the  wash- 
bottle  i  into  i-.  Some  of  the  entrained  hydrochloric  acid 
gas  condenses  and  collects  in  the  siphon  u,  from  which  it 
runs  into  q,  or  it  may  be  collected  separately  as  pure  acid. 
The  remainder  of  the  acid  is  separated  from  the  hydrogen 
in  absorption  towers.  The  chlorine  gas  passes  through 
e,  c1,  e2  into  g,  and  through  the  stone  tower  j  containing 
coke,  over  which  a  spray  of  water,  delivered  from  I, 
falls.  The  aspirator  ll  draws  off  the  chlorine  through 
I2.  The  water  containing  dissolved  chlorine  and  hydro- 
chloric acid  collects  in  g,  where  it  is  mixed  with  the  hot 
liquid  from  the  cells  when  the  strength  of  the  acid  is 
diminished  to  5  or  6  per  cent.  Steam  is  driven  through  s, 
r2  being  open  and  r  and  r1  closed,  till  the  liquid  in  g  is 
boiling,  and  the  chlorine  is  thus  expelled  through  the 
tower  j  and  collected  ;  r  and  r1  are  then  opened,  and  r2 
closed,  when  the  steam  acting  through  the  injector  t,  drives 
the  weak  acid  liquid  from  g,  through  sl  into  a  reservoir  in 
connection  with  the  absorption  towers  for  hydrochloric 
acid.  The  acid  liquid  thus  becomes  enriched  with  hydro- 
chloric acid,  and  is  delivered  into  m.  Sixty  cells,  each  of 
about  250  litres  capacity,  and  receiving  a  current  of  800 
amperes,  do  not  require  more  than  one  vessel  such  as  q. 

— B.  N. 
(B.)— ELECTRO-METALLURGY. 

Iron;  Anodic  Corrosion  of  by  stray  earth  currents, 

and  the  passivity  of  iron.  F.  Haber  and  F.  Gold- 
schmidt.     Z.   Elektrochem.,   1906,   12,   49—74. 

The  authors  have  submitted  the  important  question  of 
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the  electrolytio  corrosion  of  water-  and  gas-mains  to  an 
experimental    investigation.     In    mo  danger    is 

■scribed  to  the  electric   tramways,   in   which   the 
bead  wires  are  positive  whilst  the  ra  d  to 

(he   negative   terminal   oi   the  generators  a1    the   cei 
power  Bta1  ion.     I  hi    oausi     i  mat  ki  d  anodic  polai 
ni  the  iron  mains  in  the  district  mar  the  power  station, 
whioh  is  directhj   due  to  return  currents  ieakin 

the  earth.     The  con pei  uliar,  in  thai  the  ou 

arance  oi  the  pipes  i    not  much  altered,  bul  i  hi 
is  transformed  into  a  Boft  mass  which  consists  of  ferrous 
phosphates  and  silicates  mixed  with  particles  of  iron  and 
carbon.     From  this  appearam  e,  howi  v<  r,  one  i  inn 
olude  thai  I  on  is  elei  i  roll  tic  sini  e  mam  i 

rToaion  have  been  found  to  give  a  surd]  u  i 

I   a    studying    this    question,    unpolarisable    standard 
electrodes  consisting  of  zinc  plates  surrounded  by  a  past., 
of  cine  sulphate  have  been  employed.     These  are  sunk 
in  the  ground  at  different  points,  and  potential  mes 
nionts  between   these  various  electrodes  or  between  the 
electrodes  and  the  rails  or  iron  pipes  enable  the  direi 
ami  magnitude  of  the  earth  current  to  be  detent 
For  the  more  accurate  estimation  of  the  magnitude  of 
the  current,  a  special  form  of  coulomb  meter  is  recom- 
mended, but  it  has  not  been  applied  directly  in  the  present 
work. 

Before  the  effect  of  Buch  currents  can  he  foretold, 
it  is  necessary  to  know  if  the  iron  conduits  are  in  the  ai  tive 
or  passive  condition,  since  it  is  well  known  that  under 
different  circumstances  iron  can  behave  in  these  two  ways. 
For  the  elucidation  of  this  problem,  the  soils  must  be  dis- 
tinguished according  to  the  constitution  of  the  salt 
solutions  which  they  have  adsorbed.  Of  the  more  com monlv 
■ "  ■  airing  substances,  alkalis  and  nitrates  can  be  considered 
as  favouring  the  passive  state,  chlorides  and  free  carbonic 
acid  as  establishing  the  artive  condition  necessary  for 
corrosion  to  occur  (see  Mugdan.  this  J.,  11)03,  798).  Of 
special  importance  is  the  behaviour  of  solutions  of  car- 
bonates; even  when  these  are  slightly  alkaline  to  start 
With,  the  passage  of  current  increases  the  content  of  carbon 
dioxide  in  the  layers  immediately  surrounding  the  anode. 
and  the  bicarbonate  solution  thus  obtained  is  very  favour- 
able for  corrosion,  as  it  destroys  the  passive  condition 
of  the  iron.  Chlorides  behave  similarly.  On  account 
of  the  very  dilute  nature  of  the  solutions,  diffusion  is 
unable  to  effect  any  marked  diminution  in  this  action. 

The  experimental  work  is  very  wide  in  its  scope.  Cases 
of  corrosion  under  varying  conditions  of  current  and  with 
different  solutions  have  been  examined  in  the  laboratory. 
Measurements  of  the  conductivity  of  soil  and  of  solutions 
adsorbed  by  sand  have  also  been  carried  out,  and  finally 
a  series  of  direct  measurements  have  been  made  in  Strass- 
burg  in  connection  with  the  tramways  in  that  city. 

It  is  frequently  found  that  the  corrosion  occurs  only 
very  locally  upon  the  iron  pipes,  the  difficulty  of  explain- 
ing this  is  dwelt  upon,  and  the  possibility  of  the  attack 
being  due  to  the  abnormally  high  conductivity  of  the  soil 
between  the  rails  and  mains  at  these  points  is  put 
forward  as  the  most  likely  explanation. 

So  far  as  the  present  investigation  is  able  to  throw  light 
on  this  complicated  question,  the  authors  are  inclined 
to  believe  that,  except  in  such  cases  where  the  soil  exhibits 
an  abnormally  high  conductivity,  no  marked  electrolytic 
corrosion  is  to  be  feared  when  the  P.D.  between  the  pi]  es 
and  rails  is  below  1  volt.  They  ascribe  this  freedom  from 
attack  to  the  fact  that  under  these  conditions  only  minute 
currents  can  pass  which  would  take  many  years  to  effect 
marked  destruction,  rather  than  to  this  potential  being 
below  a  minimum  necessary  for  electrolysis  to  occur. 

— R.  8.  H. 

Calcium  ;    Electrolytic    .       L.    Doermer.     Ber.,   1906, 

39,  211—214. 

When  pieces  of  commercially  prepared  calcium,  or  the 
powdered  metal  are  struck  with  a  hammer  upon  an  anvil, 
sharp  explosions  are  noticed.  These  may  perhaps  be 
accounted  for  by  reaction  with  the  layer  of  rust,  since  if 
this  is  carefully  removed,  the  effect  is  much  less  marked. 
The  gas  content  of  the  metal  is  not  marked ;  upon  heating 
50  c.c.  of  the  powder,  about  25  c.c.  of  hydrogen  are  obtained 
below  a  red  heat,   but   this  gas  is  reabsorbed  at   higher 


tempi  i.ii an        fjpoi  ..I,  a 

more  di  a  i    product   is  obtain,  d,   «  i  .i.ly 

more  stable  towards  i  i  than  thi   i 
of  the  oommen  ial  mi  tal      R.  8.  H. 

Cupper   silicide   ami    I  i     Silicon      ■ 

hydrofluoric  Acid.     P.  Lebeau.     0  id.,   I'JOO, 

142.   154—157. 
A  mivii  ci:  of  equ  1  pari    of  silicon  and  coppi 

in  the  electric  furnace,  and. oni  portion  wai  led    uddenly 

by  plunging  into  water,  whil  allowed 

> I   *  ery  slow  [y.      [hi      1 1  ■  i  ontained  43-G  and 

1 1  ■;•  per  cent,  oi  total  sili respective!}  Determina- 
tions of  the  silicon  existing  in  the  state  of  combination 
with  copper  showed  12-8  per  cent,  in  the  case  of  the 
rapidly  cooled  alloc,  bul  only  1 1-3  per  cent,  in  the  case  of 
that  cooled  slowly.  The  analysis  of  copper-silicon  alloys 
by  the  method  previo  (this  •!..  1905,  1308, 

also  Comptes   rend.,    1005,    141.   889)   alu 
delieit  of  1-5 — "Ml  per  cent.      Tins  was  due  to  the 
of  a  modification  of  silicon  in  hydrofluoric  acid. 

The  free  silicon  is  extracted  by  li  nth  l"  per 

cent  caustic  soda  lye.  The  residue  is  oxidised  by  nitric 
acid,  yielding  a  mixture  of  Bilica  and  silicon.  Formerly 
this  mixture  was  resolved  by  extracting  the  silica  by 
hydrofluoric  acid.  Since,  however,  the  Bilicon  was  par- 
tially soluble  in  that  acid,  the  method  now  adopted  con 
in  converting  the  mixture  into  potassium  silicate  and 
determining  the  silica  in  the  product.  The  ratio  of  copper 
to  combined  silicon  in  these  alloys  always  corresponds 
approximately  to  the  formula  SiC'u4.  The  niicrographic 
examination  of  polished  surfaces  of  the  alloys,  consist 
of  copper  silicide  and  free  silicon,  after  etching  with  potash, 
shows  the  differentiation  between  the  combined  and  the 
free  silicon.  On  etching  with  hot  concentrated  hydro- 
fluoric acid,  the  distribution  of  the  soluble  variety  of  silicon 
can  be  ascertained.  Copper  silicide  is  best  prepared  by 
adding  the  calculated  quantity  of  copper  to  a  cupro-silicon 
rich  in  silicon.  It  melts  at  about  800°  C,  is  very  brittle 
and  has  a  conchoidal  fracture. — J.  F.  B. 

English  Patents. 

Furnaces ;    Electric   .     P.    Girod,    Paris.     Eng.    Pat. 

13,690,  July  3,  1905.     Under  Int.  Conv.,  July  4,  1904. 

See  Addition  of  Julv  4,  1904,  to  Fr.  Pat.  329,822  of  1903  ; 
this  J.,  1904,  1225.— T.  F.  B. 

Furnaces;    Electric .     P.   Girod.   Paris.     Eng.   Pat. 

23,402,  Nov.  14,  1905.  Under  Int.  Conv.,  Dec.  24,  1904. 
See  Addition  of  Dec.  24,  1P04,  to  Fr.  Pat.  329,822  of  1903  ; 
this  J.,  1905,  740.— T.  F.  B. 

United  States  Patents. 

Electroplating  Apparatus.  A.  W.  DHomniedieu,  Assignor 
to  C.  F.  L'Hommedieu.  both  of  Chicago,  111.  U.S. 
Pat.  809,309,  Jan.  9,  1906. 
A  cylinder,  mounted  in  an  inclined  position  and  closed 
at  its  lower  end,  is  provided  with  a  solution  containing  the 
metal  to  be  deposited,  and  is  arranged  so  that  it  may  be 
rotated  on  its  central  axis.  Means  are  provided  for 
adjusting  the  inclination  of  the  cylinder.  The  am 
are  arranged  around  the  inner  surface  of  the  cylinder, 
and  one  or  more  cathodes  near  to  the  axis,  the  electrodes 
being  separated  by  a  removable  perforated  cylinder  of 
non-conducting  material  adapted  to  contain  the  material 
to  be  plated,  the  articles  being  supported  by  a  metallic 
pan,  placed  near  to  the  bottom  of  the  outer  cylinder  and 
forming  a  part  of  the   cathode. — B.  N. 

Metallic    Coatings;      Process    for    electrolytic   production 

ttj   lustrous   upon    metals.     A.    Classen,    Aachen, 

Germany.     U.S.  Pat.  809,492,  Jan.  9,   1906. 

See  Fr.  Pat.  350,964  of  1905  ;  this  J.,  1905,  806.— T.  F.  B. 

Precious  Metals  ;    [Electrolytic]  Apparatus  /or  recotcring 

.     E.  J.  Garvin,  Portland,  Oi  rtoGarvin 

>!e  Extraction  Co.,  Oregon.     U.S.   Pat.   81 
Jan.  16.  1906. 

The  apparatus  consists  essentially  of  a  main  tank,  a  separa- 
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ting  tank  connected  with  the  upper  portion  of  the  main 
tank,  and  an  amalgamating  tank  connected  with  the 
separat'ng  tank  and  discharging  into  the  main  tank.  The 
separating  tank  and  amalgamating  t:uik  each  hare  a 
number  of  metal  partitions  serving  as  anodes,  and  also 
a  cathode  partly  immersed  in  a  layer  of  mercury  on  the 
bottom  of  the  tank.  The  mixture  of  pulverised  ore  and 
solvent  in  the  main  tank  separates  into  two  layers;  the 
upper  layer  is  conveyed  to  the  separating  tank  where  any 
ore  is  allowed  to  settle  out.  whilst  the  dissolved  precious 
metal  is  recovered  by  a  combined  process  of  electrolysis 
and  amalgamation.  The  lower  layer  from  the  main  tank 
is  mixed  with  the  spent  solvent  from  the  separating  tank, 
and  the  mixture  is  forced  into  the  amalgamating  tank  ; 
here  the  dissolved  precious  metal  is  separated  by  elec- 
trolysis and  amalgamation,  and  the  mixture  of  ore  and 
solvent  is  discharged  into  the  main  tank. — A.  S. 

Metals  or  alloys  /or  Lithographic  purposes  ;  Process  of 
eUctrolytically  preparing  .  O.  C.  Strecker,  Darm- 
stadt, Germany.     U.S.  Pat.  810,889,  Jan.  23,  1906. 

See  Eng.  Pat.  6701  of  1900 ;    this  J.,  1901,  727.— T.F.B. 
French  Patent. 

Copper  ;    Direct  process  for  preparing  pure  electro- 

lytically  from  copper  matte  as  anode  in  an  electrolyte 
containing  acid  copper  sulphate  solutions.  W.  Borchers, 
R.  Franke.  and  E.  Gunther.  Fr.  Pat.  358,026,  Sept.  25, 
1905.     Under  Int.  Conv.,  Oct,  5,  1904. 

See  Ger.  Pat.  160,046  of  1904  ;   this  J.,  1905,  897.— T.F.B. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  129.) 

Arbutus  Vncdo  Oil.  G.  Sani.  Atti  R.  Accad.  dei  Lincei 
Roma,  1905,  14,  [2],  619—623.  Chem.  Centr.,  1906,  1, 
373. 

The  fruit  of  the  Arbutus  Unedo  has  been  recently  used  at 
Perugia  for  the  preparation  of  alcohol  on  a  commercial 
scale.  The  author  states  that  this  process  would  prove 
still  more  remunerative  if  the  oil  contained  in  the  dis- 
tdlation-residue  of  the  fruits  were  extracted.  The  seeds 
of  Arbutus  Unedo  contain  39-03  per  cent,  of  a  golden- 
yellow  oil  of  sweet  taste,  having  the  sp.  gr.  0-9208  at  15°  C, 
and  Zeiss  refractometer  reading  at  25°  G,  71  "  degrees." 
The  oil  becomes  turbid  at  9°  C. ;  at  —23°  C.  it  has  the 
consistence  of  butter ;  at  ■ — 27°  C,  it  is  solid.  Its 
constants  are  : — saponification  value,  20S  ;  iodine  value, 
147-86 ;  Reichert-Wollny  value,  0-861  ;  Hehner  value, 
92-48  ;  Maumenc  value  (in  Tortelli's  apparatus,  using  olive 
oil  as  diluent ;  this  J.,  1904,  668),  103-5°  C.  ;  neutralisa- 
tion value  of  liquid  fatty  acids,  198-26.  The  oil  consists 
of  the.  glycerides  of  palmitic,  oleic,  linolie  and  isolenolenic 
acids,  the  two  latter  predominating.  Determinations  by 
Hazura's  method  gave  oleic  acid,  3-43 ;  linolie  acid, 
53-75  ;    and  isolinolenic  acid,  24-33  per  cent. — A.  S. 

Fats ;  Bacterial  Decomposition  of  ■ — — .  O.  Rahn. 
Centralbl.  Bakteriol.,  1905,  15,  422.  Chem.  -  Zeit., 
1906,  30  [Rep.]  30. 

A  view  frequently  expressed  is  that  fats  are  only  deeom- 

Eosed  by  micro-organisms  that  require  nitrogenous  food, 
ut  the  author  concludes  that  the  decomposition  must  be 
effected  by  micro-organisms  that  require  very  little  nitro- 
gen. He  prepared  mixtures  of  mineral  nutrient  fluid  with 
fat,  and  observed,  under  suitable  conditions,  marked 
decomposition  of  the  fat.  The  micro-organisms  isolated 
from  the  cultures  were  Penicillium  glaucum,  a  Penicillium 
with  brownish-yellow  spores,  a  mould-fungus  that  coloured 
the  fat  red,  a  white  and  a  gray  mould  fungus,  a  motile 
bacillus,  a,  producing  a  green  fluorescent  colouring  matter, 
and  a  smaller  non-motile  bacillus,  6.  Pure  cultivations  of 
each  of  these  were  made  and  their  action  upon  fat  studied. 
It  was  found  that  the  penicUlia,  had  a  pronounced  action 
upon  fats,  attacking  the  glycerol  and  lower  fatty  acids,  but 
not  oleic  acid.  The  white  mould-fungus  had  a  less  energetic 


action  ;  it  oxidised  volatile  fatty  acids,  but  did  not  attack 
oleic  acid.  The  gray  mould-fungus  had  but  little  action. 
The  bacillus,  a,  had  marked  hydrolytic  and  oxidising 
powers ;  it  decomposed  oleic  acid,  but  had  no  special 
action  upon  volatile  fatty  acids.  Bacillus,  6,  had  much 
less  effect  upon  fats. — C.  A.  II. 

English  Patents. 

Fatty  Substances  ;    Apparatus  for  extracting  from 

products  containing  them,  by  means  of  carbon  tetra- 
chloride.  P.  Bernard,  Arras,  France.  Eng.  Pat. 
18,667,  Sept,  15.  1905.  Under  Int.  Conv.,  Dec.  24, 
1904. 

The  dried  and  powdered  material  is  introduced  into  an 
extractor,  the  charging  orifice  of  which  is  then  hermetically 
sealed.  Carbon  tetrachloride  is  now  introduced  into  the 
lower  part  of  the  vessel,  expelling  the  air,  which  passes 
through  a  cooling  coil  where  any  vaporised  solvent  is  con- 
densed and  returned  to  the  reservoir.  After  sufficient 
extraction  of  the  material  a  fresh  quantity  of  carbon 
tetrachloride  is  introduced  from  the  reservoir,  and  this 
drives  before  it  the  solvent  charged  with  fat  into  an 
evaporating  vessel,  whence  the  evaporated  tetrachloride 
is  returned  through  a  condenser  to  the  reservoir. — C.A.M. 

Soap ;     Manufacture     of     insoluble    .       P.    Krebitz. 

Munich,  Germany.  Eng.  Pat,  4092,  Feb.  27,  1905. 
A  mixture  of  the  neutral  fat  with  a  metallic  hydroxide, 
such  as  lime,  is  boiled  and  allowed  to  stand  for  several 
(five  to  ten)  hours  in  a  closed  vessel.  The  resulting 
insoluble  soap  is  ground,  and  the  glycerin  extracted  by 
washing  the  mass  with  hot  water,  the  final  washings,  poor 
in  glycerin,  being  used  in  place  of  pure  water  in 
subsequent  saponifications.  The  time  required  for 
saponification  may  be  reduced  to  30  minutes  or  one  hour 
by  the  addition  of,  say,  5  per  cent,  of  fatty  acids  or 
rosin. — C.  A.  M. 

Detergents  ;  Manufacture  of .     W.  E.  Heys,  Watford, 

Herts.  Eng.  Pat.  17,999,  Sept.  6,  1905. 
Claim  is  made  for  the  manufacture  of  detergents  by  mixing 
the  oil  or  other  saponiriable  matter  and  a  vegetable  meal 
with  sodium  carbonate  and  treating  the  mixture  with 
caustic  soda  lye,  preferably  containing  some  sodium 
bicarbonate.  The  resulting  pulverulent  mass  is  granu- 
lated by  means  of  a  sieve,  and  subsequently  powdered 
in  a  disintegrator. — C.  A.  M. 

French  Patent. 

Washing  Powders  containing  Alkali  Peroxides  ;    Process 

and    apparatus     for    packing    and     preserving    . 

Konigswarter  und  Ebell.  Fr.  Pat.  358,167,  Sept.  30, 
1905. 

See  Eug.  Pat.  19,809  of  1905 ;   this  J.,  1906,  32.— T.F.B. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc. 

(Continued  from  page  129.) 

(.4.)— PIGMENTS,     PAINTS. 

Aniline   and    its   homologues ;     Black    lakes   from    . 

S.  Kirpitschnikoff.     IV.,  page  173. 

English  Patent. 

White  Lead  ;    Machine  for  the  manufacture  of  ,  and 

for  use  in  similar  processes.  J.  Scott,  Bombay,  India. 
Eng.  Pat.  23,915,  Nov.  5,  1904. 
The  apparatus  comprises  a  revolving  cylinder  constructed 
in  two  parts,  lined  with  tin  or  lead  and  provided  with 
a  hollow  trunnion  passage.  Gases,  air  or  steam  are 
admitted  to  the  cylinder  through  a  passage  in  one  of  the 
trunnions  on  which  it  is  mounted,  or  the  gases  may  be 
introduced  through  a  valve,  used  for  charging  and  dis- 
charging the  contents,  and  which,  when  closed,  forms  a  flush 
face  inside  the  cylinder,  so  that  no  material  can  lodge 
therein. — D.  B. 


Feb.  2S.  1906.) 
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' ;  \  -.     I'MIM-. 

Lakes   [front    Axo    Dyeetufle];      Protest    of     ; 

colour .     Farbenfabr.    vorm.    B\    Bayer   una    Co. 

r.  ru.  160,172,  May  28,  1903. 

l.vKis  arc  prepared  in  the  usual  manner  from  the 
(tafia   obtained    by    combining   n    diazonium   compound 
with     l.8-alkyloxynaphtaol-3.6-disulphonio     acid.      I 
stated  to  be  similar  in  ahade  t"  l-'osin  lakes,  but  I 
to  light.     The  lake  from  2-naphthylamine-6.8-disnlphoru'o 
mid  is  bluish-red,  that  from  o-ehloraniline  yellowish-red, 
and  that  from  t>-t»luidinf-o-su)phonic  acid  red. — T.  F.  B. 

fufi  for  Lakes  ;  Process  for  preparing  a  monoazo . 

Meister,    Lucius    and    Bruning.     Gcr.    Pat.     163,055, 
Aug.  24,  1004.     IV.,  page  176. 

(C.)— INDIA-RUBBER,    Etc. 

Rubber:     Hi ■■*in-co»tent  of  some  difftrmt   kinds  of  . 

K.   Ditmar.    Gummi-Zeit,   1906.  20,  394—395. 

Thin  sheets  (0-2  mm.  thick)  of  the  rubber,  prepared  by 
niasticatint:  the  sample  previously  dried  in  vacuo  over 
calcium  chloride,  were  extracted  with  acetone  in  a  Soxhlet 
apparatus.     The  following  results  were  obtained  : — 


Trade  name  and  source  of  rubber. 


Resin. 


Para  fine  ;    Bevea  brasiliensis  (America)    

adat  scraps;    Castilloa  elaslica  (America)  

Santos  Mattogroeso  Mangabeira  ;    Hcncornia  speciosa 

(America)  

Guatemala  sandy  ;    Castilloa  elaslica  (America)    

Bad  Adeli  balls:    Landolphia  otcariensis  (Africa)    ... 
Mozambique  balls  ;    Landolphia  ovcariensit  (Airica)  . . 

Large  ditto       

Fine  Mozambique  spindles;    Landolphia  (Africa)  .... 

Fine  Red  Massai  balls  ;    Landolphia  (Africa)    

Gambia  balls  ;    Landolphia  senegalensis  (Airica) 

Booth  Cameroon  balls;    Landolphia  (Africa) 

Lewa  rubber  ;    Manihot  glaziorii  (Africa)    

Madagascar  low  ;    Landolphia  (Africa)      

Madagascar  niggers  ;    Landolphia  (Africa)   

Mozambique  unripe  ;    Landolphia  (Africa) 

Soudan  twists  (Africa)    

Borneo  rubber  ;    Ficus  elaslica  (Asia) 

Fine  Ceylon  Para  ;    Hcvea  brasiliensit  (Asia)    

Fine  Para  rubber 


Per  cent. 
1-44 
3-12 

12-18 
9-6 

12-2:S 
8-62 

11-23 
6-80 
4-40 
3-40 
5-99 
6-81 
3-39 
3-94 
6-68 
7-99 
4-76 
2-26 
0-57 


on   "f   the   r.--ni    at    the   elevated    tempers 
appears   to   be   to   form   ■   rubber   "solul  Kant- 

schukharzquellung  ")  soluble  in  E.  W.  L 

Rubber  vulcav is. d   by  heat ;    Influence   of    sul/diur-content 

o„  th.  r.ngth  of  .     B.    Ditmar.     Gummi- 

Z.it.,  1906,  20.  394 
A  good  commercial  P  ateining  (washed  and 

dried)  6-21  pel  .int.  oi  n  tins,  and  0*27  per  cent,  of  ash, 
.it,  1 1  with  quantities  of  milk  of  sulphur  ranging 
from  ."i  to  4ti  per  cent  "f  sulphur  on  the  weight  <>t  the 
rubber.  The  mixtures  were  vulcanised  a1  II"'  C  under 
a  pressure  of  4 — 5  atmospheres  for  50  minutes,  in  cylin- 
drical glass  moulds,  in  an  autoclave.  After  three  hours 
the  rubber  cylinders  were  broken  in  a  dynamometer. 
The  breakini;  strains  and  extensions  (of  a  cylinder  2  cm. 
long  and  17-5  mm.  in  diameter)  are  given  in  the  following 
table,  and  indicate  that  under  the  conditions  specified 
the  maximum  strength  is  obtained  with  a  rubber  vulcanised 
» ith  about  20  per  cent,  of  sulphur  : — 


Sulphur 
added 
to  raw 
rubber. 

Breaking 
strain. 

Elongation. 

Sulphur 
added 
to  raw 
rubber. 

Breaking 
strain. 

Elongation. 

Per  cent. 

6 

10 

15 

20 

kilos. 

3-25 

9-5 

13-0 

14-5 

cm. 
5-5 
7-5 
9-7 
9-7 

Per  cent. 
25 
30 
35 
40 

kilos. 
14-25 
14-0 
13-9 
13-7 

cm. 
9-6 
9-2 
9-0 
9-0 

The  method  of  drying  the  rubber  exercises  a  consider- 
able influence  upon  the  determination  of  the  resin- 
content  by  acetone-extraction.  Whereas  a  sample  of 
fine  Para  dried  in  vacuo  over  calcium  chloride,  yielded 
to  acetone  1-44  per  cent.,  anorner  sample  of  the 
same  rubber  dried  at  S0C  C  in  an  oven  yielded  6-83  per 
cent.  Samples  of  Ecuador  scraps,  similarly  treated, 
yielded   3-12   per  cent,   and   30-2  per  cent,   respectively. 


— E.  W.  L. 

Caoutchouc  ;    Torrey't  method   ot   determining  pure  . 

R.  Ditmar.     XXUX,  page  200. 

English  Patent. 
Rubber  ;  Extraction  of  pure  raw  from  rubber  plants. 

K.    von   Stechow,    Wiesbaden,    Germany.     Eng.    Pat. 

12,859,  June  21,  1905. 
See  Fr.  Pat.  355,611  of  1905  ;  this  J.,  1905,  1245.— T.F.B. 

Fkench  Patent. 
Caoutchouc  ;   Process  of  making  aqueous  Solutions  of 

and    of    regenerating    caoutchouc.     P.    Alexander.     Fr. 

Pat.  358,018,  Sept.  25,  1905. 
See  Eng.  Pat.  14,681  of  1905  ;  this  J.,  1905,  1244.— T.F.B. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  130.) 
Leather  Industries  ;    Yearly  report  (1905)  of  the  German 

Research  Institute  for  .     J.   Paessler. 

The  results  of  a  large  number  of  analyses  of  tanning 
materials,  showing  the  variable  percentages  of  tannins 
they  contained,  are  given  in  the  following  table  : — 


Tanning  material. 


Oak-bark. 


Number  of  analyses 


Tannins  

Sol.  non-tannins 

Insoluble   

Water 


82 


Pine-bark. 


Wattle-bark. 


Mangrove-bark. 


25 


32 


Mallet-bark. 


Yalonia. 


49 


28 


Per  cent. 
10-3 
[12-6] 
[6-4] 
6-6 
72-7 
10-4 


Per  cent. 
12-7 
[17-2] 
17-1] 
9-6 
66-6 
11-1 


Per  cent. 
34-4 
[42-01 
[16-9] 
9-9 
44-8 
10-9 


Per  cent. 
32-3 
[48.6] 
[19-6J 
11-4 
43-8 
12-5 


Per  cent. 
44-8 
[55-61 
[36-71 
7-8 
33-7 
13-7 


Per  cent. 

31-4 
[36-4] 
[24-2J 

11-7 

44-7 

12-2 


Tanning  material. 

Valonia-beard. 

Myrobalans.           Mvrobalans 
ne  freed). 

Divi-divi.          Qnebracho-wood.           Sumach. 

Xumber  of  analyses                       85 

13                                 4 

7                               23 

50 

■Water 

Per  cent. 
42-1 
[51-3] 
[32-1] 
14-0 
31-8 
12-1 

Per  cent. 
36-8 
[42-6] 
[31-81 
14-6 
38-7 
9-9 

Per  cent. 
52-0 
[54-7] 
[46-71 
18-2 
17-8 
12-0 

Per  cent. 
44-6 
[49-6] 
[40-9] 
18-5 
27-3 
9-6 

Per  cent. 
20-9 
[24-11 
[15-0] 
1-4 
63-1 
13-8 

Per  cent. 

• 
[32-8! 

:'.— 
ie.-2 

48-0 
9-0 

Note. — The  figures  given  in  the   above  tables  relate 
minimum  values  also  are  given  in  brackets. 


the  average  values,  but,  in  the  case  of  the  tannins,  the 


maximum  and 
— F.  K  K. 
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Chromium   Compounds ;    Poisonous  nature  of    and 

their  effect  in  chrome  leather  manufacture.  H.  Becker. 
Collegium,  1906,  35—36,  37—44. 

Ax  exhaustive  investigation  upon  this  subject  was  made 
and  its  results  were  communicated  to  the  German  section 
of  the  International  Assoc,  of  Leather  Trades  Chemists 
(I.A.L.T.C),  at  their  last  meeting  in  Frankfort  on 
the  Maine.  The  fact  that  chromic  acid  and  its  salts  are 
poisonous  is  well  known,  but  only  a  single  case  of  serious 
blood  poisoning  in  the  chrome  leather  industry  could  be 
traced  by  the  author.  Now  and  then,  when  ac'ing  con- 
trary to  instructions,  inexperienced  workmen  suffer  from 
sore  ringers  ;  frequently  little  care  is  taken  of  these  sores 
to  begin  with,  and,  once  neglected,  they  take  a  long  time 
to  heal.  The  workmen  should  be  supplied  with  rubber  gloves, 
and  their  hands  should  be  occasionally  examined.  They 
should  rub  vaseline  on  to  their  hands  and  arms,  and  every 
small  injury  should  be  properly  dressed,  a  waterproof 
bandage  being  used.  The  workmen  should  be  informed 
of  the  poisonous  nature  of  chromic  acid  and  its  salts, 
and  respirators  should  be  supplied  to  those  who  weigh 
out  the  bichromate. 

Chromic  oxide  is  non-poisonous,  and  no  danger  what- 
ever can,  therefore,  arise  to  the  public  from  using  chrome- 
tanned  leathers,  nor  to  workmen  employed  in  factories 
which  employ  the  "one-bath"  method  for  tanning  skins 
or  hides. — F.  K.  K. 

English  Patents. 

Tanning  leather  and  skins  ;   Process  of .     C.  Baron, 

Marseilles,  France,  and  J.  Aubert,  Genes,  Italv.  Eng. 
Pat.  17,551,  Aug.  30,  1905.  Under  Int.  Conv.,  Oct.  14, 
1904. 

See  Fr.  Pat.  347,097  of  1904  ;  this  J.,  1905,  284.— T.  F.  B. 

Films,   sheets  and  cords  ;    Producing  non-absorbent  . 

F.    E.    Blaisdell,   London.     Eng.    Pat.    1398,  Jan.  24, 

1905. 
Films  of  gold-beater's  skin  are  coated  with  a  solution  of 
a  gelatinous  or  albuminous  solution  containing  potassium 
bichromate.  The  coated  film  is  then  exposed  to  light, 
and  the  coating  is  rendered  tough  and  non-absorbent. 
If  desired,  the  skin  may  first  be  impregnated  with 
chromic  acid  and  then  coated  with  the  gelatinous  sub- 
stance. Cords  of  gut,  parchments  and  similar  materials 
may  also  be  treated  with  potassium  bichromate  or  chromic 
acid.-J.  F.  B. 

United  States  Patent. 

Bides ;     Process    of    [electrically]    treating .     F.    B. 

Hinkson,  Newcastle,  Pa.,  Assignor  to  J.  M.  and  J.  J. 
Flannery,  Pittsburg,  Pa.  U.S.  Pat.  810,144,  Jan.  16, 
1906. 

The  hides  are  suspended  in  a  bath,  each  hide  being 
disposed  between  a  pair  of  electrodes  through  which  an 
electric  current  is  passed.  The  current  passes  transversely 
through  the  hides,  and  its  direction  is  reversed  at  suitable 
intervals  (see  U.S.  Pat.  807,930  of  1905 ;  this  J.,  1906, 
83).— A.  S. 

French  Patent. 

Horn  Substitute  ;    Manufacture  of  a .     H.   Schwarz- 

berg.     Fr.   Pat.  358,172,  Sept.  30,   1905. 

Fifty  parts  of  casein  are  dissolved  in  an  aqueous  solution 
of  borax  ;  50  parts  of  starch  are  then  added,  sufficient 
water  being  used  to  make  the  whole  into  a  paste.  Twenty- 
five  parts  of  gelatin,  0-25  part  of  glycerin,  and  7  to  10  parts 
of  melted  paraffin  are  now  mixed  with  the  paste  together 
with  a  quantity  of  a-naphtholsulphonie  acid  equivalent 
to  from  1  to  5  per  cent,  of  the  whole.  The  product  is 
allowed  to  dry  in  the  form  of  thin  films,  then,  completely 
dried  by  treating  with  alcohol  and  finally  rendered  water- 
proof by  subjecting  it  to  the  action  of  aluminium  acetate 
or  hexamethylenetetramine. — W.  P.  S. 
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Sugar  Juices  ;  Preservation  of by  mercuric  chloride. 

L.  Ehrmann.     Bull.  Assoc.  Chim.  Sucr.  List.,  1905,  23, 
634. 

Samples  of  cane  juice  which  cannot  be  analysed  on  the 
spot  have  often  to  be  sent  by  post,  and  it  is  usual  in  such 
cases  to  add  1  part  of  mercuric  chloride  per  1000  of  juice 
to  prevent  changes  due  to  fermentation.  The  powdered 
salt,  however,  tends  to  remain  undissolved  unless  the 
sample  is  well  shaken,  and  the  preparation  of  the  bottles 
is  tedious.  A  few  c.c.  of  a  concentrated  alcoholic  solution 
of  the  mercuric  salt  are  preferably  added,  the  liquids 
evenly  mixed  by  merely  turning  the  bottle  around,  and 
the  alcohol  finally  expelled  by  exposure  to  the  sun  or 
by  heating. — L.  J.  de  \V. 

Cane  and  other  Molasses  ;    Elimination  of  the  invert  sugar 

in by    fermentation.      H.    and    L.    Pellet    and 

Pairault.  Bull.  Assoc.  Chim.  Sucr.  List.,  1905,  23, 
639—647. 
It  is  now  established  in  a  general  way  that  yeasts  (and 
moulds)  which  secrete  only  zymase  and  no  sucrase 
(invertase)  are  incapable  of  inverting  sucrose  and  can 
act  only  on  invert  sugar  or  reducing  sugars. 

One  of  the  authors  (Pairault)  found  a  yeast  which  in 
five  days  fermented  the  whole  of  the  reducing  sugars  in  a 
sample  of  molasses  in  Martinique,  but  left  the  sucrose  prac- 
tically untouched.  The  experiments  were  repeated  at  the 
Pasteur  Institute,  Lille,  with  molasses  and  yeast  from 
Martinique,  the  yeast  which  had  been  preserved  dormant 
having  been  resuscitated  in  invert  sugar  agar-agar  solu- 
tion. The  results,  as  a  whole,  show  that  a  yeast  not 
containing  invertase  has  been  isolated.  Several  well- 
defined  yeasts  of  the  kind  are  known  ;  but  the  present 
organism  has  not  been  characterised. — L.  J.  de  W. 

Apiose.     E.  Vongerichten  and  F.  Miiller.     Ber.,  1906,  39, 
235—240. 

Apiose  is  a  pentose  sugar  having  the  constitutional 
formula  (CH2OH)2C.OH.CHOH.CHO,  existing  in  con- 
junction with  dextrose  in  the  glueoside  apiin  which  is 
obtained  from  parsley  seed  (see  this  J.,  1900,  1139  ;  1901, 
1034,  and  1902,  566).  It  is  now  found  that  the  green 
portions  of  the  parsley  plant  contain,  besides  apiin,  a. 
considerable  proportion  of  another  glueoside,  hydroxy- 
apiiu  methyl  ether,  which  also  yields  apiose  on  hydrolysis. 
Apiose,  when  oxidised  by  nitric  acid,  yields  first  apionic 
acid,  and  finally  a  dicarboxylie  acid  which  is  probably 
hydroxymethyltartaric  acid.  Apiose  reduces  Fehling's. 
solution,  the  ratio  of  the  cuprie-redueing  power  of  apiose 
to  that  of  dextrose  being  1  :  0-74. — J.  F.  B. 

Formaldehyde  ;  Production  of  Sugar  from .    H.  and  A. 

Eulei.      Ber.,  1906,  39,  39—45  (see  also  this   J.,  1905. 

902). 
The  authors  show  that,  with  a  suitable  concentration  of 
formaldehyde,  the  latter  can  be  condensed  to  sugar  by 
any  soluble  base ;  with  feebly  condensing  bases,  it  is 
only  necessary  for  the  concentration  of  the  formaldehyde 
to  be  sufficiently  small  compared  with  that  of  the  base. 
When  sodium  carbonate  is  employed  as  base,  the  concen- 
tration of  the  formaldehyde  when  sugar  is  first  formed, 
depends  directly  on  the  initial  concentrations  of  the  alde- 
hyde and  alkali,  as  the  formation  of  sugar  only  occurs  after 
a  "certain  amount  of  the  aldehyde  has  been  converted  into 
formate  and  methyl  alcohol.  The  concentration  of  sodium 
carbonate  most  suitable,  for  the  sugar-condensation  is  some 
what  less  than  one-half  that  of  the  aldehyde  ;  increase  of 
the  concentration  favours  the  formation  of  formate, 
especially  in  concentrated  solutions.  It  is  found  that 
glycollic  aldehyde  is  formed  as  an  intermediate  stage 
between  formaldehyde  and  sugar.  The  following  figures, 
all  referring  to  grm.-mols.  of  formaldehyde,  illustrate  the 
course  followed   by  a  condensation. 


freb.  28,  1900.1 


11      BREWING,   WINES,   SPIRITS.  <feo. 


191 


At  first. 

Att«r. 

lOhrs. 

13  lira.  14  lira. 

0-87 

0-47 
<M36 

(Ml        — 

acid  +  methyl  alcohol 

QlyeolUo  kldehyde  

Higher  sugars — pentoses  (by  diff.) 

o-oo     o-oes 

0-07       0-07 
0-635 

— T.  II.  P. 

i-Arabinoketoat  from  Formaldehydi  :    Format*  — . 

n.  and  A.  Baler.     Ber.,  1906,  39,  45—51.     [C 

precedin ; 
When  formaldehyde  is  conden  >i  calcium 

carbonate,   leas   formate   and    better  defii 
obtained   than   when   an   alkaline   solution   is  employed. 
From  the  products  of  such  a  condensation,  the  authors 
have   prepared  :— (1)  i-arabinophenylosazone,    b 
ponding  sugar  being,  not  bul  i-arabinoketose, 

and  (2)  a  small  quantity  of  the  phenylosazone  ol  e  l 
If  the  condensation  is  interrupted  bi  half  of  the 

formaldehyde  has  been  attacked,  the  solution  is  found  to 
contain  glyeollic  aldehyde. — T.  II.  P. 

Caramelisation  of  Sugar  ;    Function  of   formald  I  , 

the .     A.  Trillat.     Bull.  Assoc.  Chini.  Sncr. 

1905,  23.  65-2—655. 
The  formation   of  formic  aldehyde  during  the  he; 
of  sugar  (this  J.,  1905,  901)  may  serve  to  throw  lig 
tin-    phenomenon   of   caramelisation.      Several 
examined  by  the  author  contained  fi    i  i  0-005  t"  0-325 
per  cent,  of  formaldehyde.     In  sugar  heated  to  125°  C. 
i.e..  before  caramelisation  accrues,  the  presence  of  formalde- 
hyde could  l>c  detected.   The  conclusion  is  that  caramel,  or 
sugar    which    has    commenced    to    caramelise,    coni 
more  or  less  formaldehyde  which  influences  its  reducing 
properties    and    its    iermeiitability.     This    formation    of 
aldehyde  explains,    at    least    partially,   the   variations   in 
the  reducing  power  of  niassecuites,  and  the  destruction  of 
sugar  therein  by  heat.     It  may  also  explain  the  fact  that 
sugar  canes,   which  have  taken  fire  and   been  partially 
burnt,  never  ferment,  owing  to  the  antiseptic  pi 
formaldehyde.      Besides   the   free   formaldehyde  found    in 
sugar  caramel,  a  considerable  proportion  will  have  become 
polymerised,  furnishing  products  similar  to  methylenitan 
or  to  formose.  which  portion  no  longer  givi  -     '      D      i  ions 
of  formaldehyde.      It  is  of  interest  to  note  that  on  1)' 
a  solution  of  formaldehyde  to  which  lime,  tash 

has  been  added,  a  brown  sticky  mass  is  obtained,  having 
the  odour  of  sugar  caramel  and  the  bitter  taste  of  this 
product. — L.  J.  de  W. 

Sugars ;     Colour    reactions    of    the    principal 
Schoorland  C.  J.  van  Kalmthont.     XXIII.. 

Sugar  ;  Influence  of  the  Lead  Precipitate  on  the  Polarisation 
of  .     W.  D.  Home.     XXIII.,  page  200. 

Sugar;    Influence  of  the  Lead  Precipitate  on  the  Precipi- 
tation of .     H.  and  L.  Pellet.     XXIII.,  page  200. 

Sugars    [Cupric-Beducing]  ;     Determination    of    by 

means  of  Zeiss"  Immersion  Beiractometer.     B.  Wagner 
and  A.  Rinck.     XXIII.,  page  200. 

Pentoses  ;     Volumetric  Method  for  Determining  .     A 

Jolles.     XXin.,  page  201. 

English  Patent. 

Charcoal ;     Kilns   for    making   or    revivifying   animal   ur 

other    ,    or   for    Carbonising   other    substance?.     J. 

Buchanan.     Eng.    Pat.    4925,    March   9,    1905.      III., 
page   171. 

United  States  Patent. 

Potash  ;     Apparatus    for    extracting    crude    - [jrom 

miters  of  Beet  Sugar  Factories].      G.   W.    Henry 

and   F.   W.   Beale,   Denver,   Colo.     U.S.   Pat.   803,05S, 

Oct.  31,  1905. 
The     invention    consists    essentially     in     apparatus    for 


■  rating  the  water  from  h  contain 

■  if  the  potash  in  the  beet,  by  means  of  tho  waste  heat 
from  the  boiler-grates  of  thi  Kor  this  purpose  the 
wash-Waters  are  run  into  a  tank,  whence  they  pass  into  a 
shall>                                           built  into  the  whole  of  the 

line,  through    which   the   waste 
gases  are   madi  on   their   way   from   tho   boiler- 

tack      An  outlet  from  this  trough  is 
controlled  by  a  Vi  of  which 

liquid  in  th  ■  tho 

quantity  of  hoi  ag  through  the  flues.     The  over- 

Mow  from  [to  a   basin   from    which  it 

may  I  <   -il.  and,  finally,  to 

the  ■  igh.    -A.  < :.  L. 

Fbenoh  Patents. 

Separation  of  Solids  (Beetroot  Slices)  held  in  suspension 

in  liquids  ;     Apparatus  f^r   .      L.    von    Hay,      Kr. 

Pat.  358,0  27,   1905. 

The  liquid  carrying  the  solids  in  suspension  is  caused  to 
How  over  an  inclined  perforated  plate  into  a  perforated 
trough.  The  liquid  drains  through  the  perforations,  and 
the  solids  are  removed  from  the  trough  by  a  rotating 
S-shapcd  brush,  and  are  swept  on  to  a  plate  from  which 
they  slide  into  a  perforated  conveyor  trough.  The  con- 
veyor carries  the  solids  forward,  at  the  same  time  squeezing 
out  the  remainder  of  the  liquid,  and  delivers  them  to  an 
elevator.— W.  H.  C. 

Beetroots;    Separation  of  Juice  from  .     M.  Weinrich. 

Ft.  Pat,  358,156,  Sept.  29,  1905. 

The  fresh  beets  are  fed  from  a  hopper  against  a  rasping- 
cylinder  by  means  of  a  reciprocating  piston.  A  stream 
of  dilute  milk  of  lime,  or  lime  dissolved  in  weak  juice,  is 
allowed  to  fall  on  the  rasping  cylinder  by  which  it  is 
thoroughly  mixed  with  the  beet  pulp.  The  mixture  of 
pulp  and  milk  of  lime  then  passes  through  a  series  of  vessels 
in  which  it  is  stirred  by  paddles,  and  is  heated  by  means 
of  steam  to  a  temperature  of  70° — 75°  C.  The  pulp  is 
then  passed  through  pressing  machinery  which  removes 
the  juice.  The  marcs  may  subsequently  be  mixed  with 
water  and  subjected  to  a  second  pressing,,the  dilute  juice 
from  which  may  be  used  for  dissolving  the  lime. — J.  F.  B. 

Combustible  or  artificial  coal  composed  of  House  Refuse 
and  Night  soil,  ground  together  with  Coal  or  Charcoal 
Dust  and  an  Agglomerant  composed  of  Water,  Molasses 
and  Glucose.  J.  P.  Reneaux  and  A.  Perrier.  Fr. 
Pat.  358,200,  Oct.  2,  1905.     IT.,  page  170. 

Starches  ;   Manufacture  of  Bice  and  Maize .     J.  Jean 

et  Cie.     Ft.  Pat.  350,370,  Dec.  5,  1904. 

Rice  or  purified  maize  is  treated  with  an  equal  weight  of  a 
2  per  cent,  solution  of  phosphoric  acid,  and  the  mixture  is 
thoroughly  stirred  until  it  becomes  homogeneous  and  the 
gluten  is  dissolved.  It  is  then  diluted  with  four  tine 
weight  of  water,  and  the  dissolved  gluten  is  separated 
from  the  starch  by  washing.  The  acid  solution  is  neutra- 
lised by  lime  and  the  phosphoric  acid  is  recovered.  Hydro- 
chloric acid  may  be  used  instead  of  phosphoric  acid. 

— J.  F.  B. 
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Enzyme    Action.     II.     H.    P.    Barendrecht.     Z.    physik. 

Chem.,  1906,  54,  367—375.  (See  this  J.,  1904,  945.) 
The  author  has  extended  his  investigation  to  the  hydro- 
lysis of  lactose  bv  the  hie;  d  from  a  pure  culture 
of  Saccharomyces  Kefir.  Thi  ;s  similar  to  that 
of  the  inversion  of  sucrose  by  iuvertase  ;  that  is,  with  a 
given  quantity  of  the  enzyme  the  amount  of  decom- 
position was  proportional  to  the  concentration  of  the 
sugar  solution,  ouly  when  this  concentration  was  very 
low.  As  the  concentration  increased,  the  amount  of 
inversion  relatively  diminished,  finally  becoming  con- 
stant. The  author  states  that  this  behaviour  appears  to 
represent  the  fundamental  law  of  enzyme  action.     The 
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ling  effect  of  the  reaction  pioducts  on  the  decom- 
position of  lactose  by  lacta  -  than  in  the  inversion 
of  .-:  of  the  two  hexoses 
produced,  retards  the  reaction  nearly  twice  as 
una  .  in  the  inversion  of  sucrose 
the  retarding  i  identical, 
explain  this  di  means  of 
his  radiation  hypothesis  of  enzj                           -J.,  1904, 

aj  be  regarded  as  con- 
sisting •  I  and  dextrose  in  a  "living  radiating 
condition"  combined  with  albuminoid  substances.  Both 
the  are    capable    of 

in  the  lactose  molecule,  howi 
thee.  :  ed  or  modified 

iition    than    the  ion,    and    hence    the 

dextrose  radiation  will  be  absorbed  to  a  smaller  extent 
(by  the  galactose  portion  of  the  lactose  molecule)  than 
the  galactose  radiation  (by  the  dextrose  portion  of  the 
molecule).  Thus,  in  the  hydrolysis  of  lactose  by 
lactase,  the  dextrose  i   is  the  more  active  agent, 

and  hence  the  reaction  will  d1      t greater  degree 

by    added    galactose    than    by    dextrose,    whilst    foreign 

which     absorb     equally     both     the     dexti 
and  galactose  radiations,  should  have  a  retarding  effect 
as  great  as  galactose  and  dextrose  together.     This  latter 
conclusion  was  confirmed  <  tally. — A.  S. 

Diastase  :    Influence  of    the    reaction   of    the  medium  on 

the  activity  of ,  and  the  products  of    saccharification 

of  Starcii.     L.  Maquenne  and  E.  Roux.     Comptes  rend., 
1906,  142,  124—129. 


All  starches  and  malt-infusions  have  an  alkaline  reaction 
towards  methyl  orange,  the  degree  of  alkalinity  varying 
in  different  samples.  As  a  general  rule  starch  pastes 
neutralised  exactly  to  methyl  orange  by  the  addition  of 
N/10  sulphuric  acid  are  saccharified  more  rapidly  than 
ordinary  pastes.  If  the  addition  of  acid  be  extended  so 
as  to  diminish  the  alkalinity  of  the  mixed  medium,  starch 
paste  and  malt  infusion,  the  rate  of  saccharification 
up    to    a    maximum    point,    and   then   rapidly 

est  s  as  the  point  of  exact  neutrality  is  approached. 
the  neutral  point  is  passed  and  the 
ed  medium  acquires  an  acid  reaction,  sac- 
charification ceases.  A  distinct  alkaline  reaction  to 
methyl-orange  is,  therefore,  essential  to  the  sac- 
charitieation  of  starch  by  malt.  By  a  series  of  tests 
with  starches  of  various  origins  the  authors  have  found 
that  the  most  rapid  saccharification  is  obtained  by  first 
neutralising  the  starch  paste  to  methyl  orange  and  then 
adding  to  the  malt  infusion  a  quantity  of  acid  equal  to 
about  33 — 66  per  cent,  of  the  quantity  required  to 
neutralise  it  completely.  The  neutralisation  of  the  medium 
to  this  extent  not  only  intensifies  the  activity  of  the 
diastase  but  also  increases  the  proportion  of  maltose  in 
the  products  of  saccharification.  The  proportion  of  the 
original  starch  which  is  converted  into  maltose  is  raised 
from  75 — 82-5  per  cent.,  in  the  case  of  the  ordinary  media, 
_  per  cent,  in  the  ease  of  the  neutralised  media. 

conclusions  formulated  in  this  J..  1905,  630,  must, 
therefore,  be  modified  slightly  in  a  quantitative  sense. 
It  must  be  admitted  thai  ches  contain,  in  their 

nary  condition  as  cent,   of  amylo- 

cellulose  ["  amylose  "]  but  about  9U  per  cent.,  in  presence 
of  about  10  per  cent,  of  amylopcctin,  unless  this  latter 
body  is  capable  of  being  resolved  by  a  specially  active 
diastase  with  the  separation  of  an  amylose  residue. 

—J.  F.  B. 

Diastase ;    Influence  of  lite  reaction  of  the  medium  on  the 

ity  of  .     A.  Fernbach.     Comptes  rend.,  1906, 

142,  285—280. 

Refebbuto  to  the  observation  of  .Maquenne  and  Rous 
(see  preceding  abstract)  on  the  influence  of  the  degree  of 
alkalinity  of  the  medium  towards  methyl  orange  upon 
the  i  ut  of  the  conversion  of  starch 

paste  by  malt  extract,  the  author  points  out  that  such 
media  contain  both  primary  a  lary  phospb 

the  latter  being  very  ink  istatic  activity.     The 

addition   of  acid    to  the    point  of    neutrality  to  methyl 
"lary   phi  i   primary 

phosphates  and  neutralises  tie   inhibitive  influence  of  the 


former,  thus  establishing  a  condition  which  is  most 
favourable  to  diastatic  action  (see  this  J.,  1900,  260). 
In  the  absence  of  secondary  phosphates  the  addition  of 
the  least  trace  of  acid  has  a  retarding  effect.  The  influence 
of  I  he  phosphates  is  not  confined  to  diastatic  actions ; 
the  same  observation  has  been  made  with  regard  to  the 
proteolytic  action  of  malt  enzymes  (this  J.,  1900,  910), 
and  also  in  the  case  of  the  coagulation  of  starch  pastes 
by  malt  extract. — J.  F.  B. 

Formic  Arid  ;   Inhibitive  action  of  on  various  fungi. 

\V.  Henneberg.  Z.  Spiritusind.,  1906,  29,  34—35. 
The  author  has  tested  the  action  of  formic  acid  at  various 
concentrations  en  distillery  yeasts  in  grain  and  potato 
mashes.  Observations  were  made  with  pure  cultures  of 
yeast  and  ether  organisms,  with  cultures  under  industrial 
conditions,  and  with  cultures  purposely  infected  by  various 
harmful  bacteria  and  fungi.  The  proportions  of  formic 
acid  necessary  to  prevent  the  development  of  the  different 
organisms  '..rail  according  to  the  conditions,  e.g.,  the 
quantity  sown  and  whether  present  in  pure  cultures  or  as 
mixtures.  Under  industrial  conditions  with  infected 
yeasts,  proportions  of  0-17 — 0-25  per  cent,  of  formic  acid 
sufficed  to  prevent  the  development  of  all  the  organisms 
other  than  the  culture  yeast,  which  proved  to  be  the  most 
ant.  The  infecting  organisms,  however,  were  not 
killed,  but  were  capable  of  developing  when  transferred 
to  ordinary  wort.  The  resistance  of  the  culture  yeasts 
to  the  presence  of  formic  acid  could  certainly  be  increased 
by  acclimatisation,  so  that  formic  acid  is  quite  suitable 
for  use  as  an  antiseptic  in  distilleries  and  yeast  factories. 

—J.  F.  B. 

Sulphurous  Acid;    Mechanism  of   the  acclimatisation  of 

yeasts  to  .      G.  Gimel.     Bull.  Assoc.  Chim.  Sucr. 

Dist.,  1905,  23,  609—072. 
It  is  generally  said  that  the  acclimatisation  of  yeasts  to 
sulphurous  acid  is  illusory,  but  the  author  finds  that  it 
is  quite  real  in  the  presence  of  unstable  mineral  matter 
or  an  easily  decomposable  salt.  The  adaptation  develops 
the  protoplasmic  activity  leading  to  the  secretion  of  an 
oxidising  substance.  The.  chief  characteristic  of  the 
acclimatised  yeast  is  the  greater  quantity  of  sulphates  to 
be  found  in  the  ash. — L.  J.  de  W. 

Mi'ror  javanicus  ;    Fermentation   by  .     C.   Wehmer. 

Centr.   Bakt.,  IX,   1905,   15,  8.     Z.  ges.  Brauw.,   1906, 

29,  53. 
Mucor  javanicus  has  a  much  more  energetic  fermentative 
action  than  Mucor  racemosus  and  readily  attacks  strong 
wort  of  15 — 16  pier  cent.  Balling  (21-6 — 23-6  lb.  per  barrel). 
The  amount  of  alcohol  produced  lies  usually  between 
4  and  5  per  cent.,  rising  in  some  cases  to  over  6  per  cent. 
In  the  decomposition  of  sugar  by  this  mould,  small 
quantities  of  non-volatile  acids  are  also  formed.  This 
alcoholic  fermentation  is  not  a  consequence  of  lack  of 
air.  and  occurs  when  the  latter  has  free  access  to  the 
solution,  so  that  it  is  quite  immaterial  whether  the  fungus 
-  as  mycelium  or  in  the  yeast  form,  the  latter  being 
obtained  more  readily  and  more  abundantly  than  with 
Murnr  racemosus.  In  presence  of  oxygen,  the  alcohol 
formed  appears  to  bi  scarcely  attacked  by  the  mould. 
Restriction  of  the  access  of  air  to  the  solution  causes  the 
greatest  diminution  in  the  mould-growth,  the  decom- 
position of  sugar  being  influenced  to  a  less,  and  the  pro- 
duction of  alcohol  to  a  still  less,  extent. — T.  H.  P. 

Sulphured  Hops ;     How  much  sulphurous  acid  do 

give  up  to  Beer  Wort  '!  Wiegmann.  Allgem.  Brauer.- 
u.  Hopfenzeitung,  1905.  45,  115.  Z.  ges.  Brauw.,  1906,  • 
29,  52—53. 
The  author  finds  that  hops  contain  from  0-088  to  0-320 
pec  cent,  of  sulphur  dioxide  and  that  1  litre  of  hopped 
wort  contains  from  2-3  to  5-5  mgrms.  of  sulphur  dioxide, 
according  to  the  extent  of  the  sulphuring.  Hops  originally 
unsulphured  also  show  the  presence  of  as  much  as  0-088 
per  cent,  of  sulphur  dioxide,  this  being  formed  during  the 
course  of  the  analysis  from  a  sulphur  compound  in  the 
hops.  Assuming  that  100  litres  of  wort  produce  about 
75  litres  of  finished  beer,  the  quantity  of  sulphur  dioxide 
in  the  latter  which  can  be  attributed  to  sulphured  hops 
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will.  iiinliT  the  most  unfavourable  conditions,  ai 

from  ;i  t.'  .  per  gall.).    This 

small  proportion   may   I 

shown  that  certain  

of  sulphur  dioxide   than  mlly  in   pi 

sulphates  and  amides.     T.  11.  P. 

Wort  Boiling.    M. 

Brewing,  1900,  12,  39- 

Tm-j  authors  disousa   the  dixT ces    between   tho   two 

systems  ol  boiling  Hit-  wirti,  by  steam  and  by  direct  fire. 

A.coordin  ut  with   portions  of 

the  same  worts  boiled  by  the  two  systems,  it  would  appi  ar 
that  the  c  bief  diffen  aces  manifest  themselves  as  dil  arena  a 
in  the  stability  I  inence  of  bright- 

,    il.n -mi    ami    oharaotei   i  hj    pai iods.     I 

was  found  that  a  rerj  fail  measure  ol  the  Btabilitt 

the  beei  in  a  Bask,  making  it  up  to 
the  original   volume   and    observinj        -       aount    and 
oharacter  of  the  albuminous  deposit  which  sepi 
standing.    Those  beers  which  threw   a  heavj   fiocou 
deposit   invariably  showed  a  tendency  to  haziness  and 

cation  in  flavour  at  an  early  date-,  whilst  those  in 
which  a  very  slight  precipitate  was  formed  remained  free 
from  these  defects  for  a  considerable  period.  The  experi- 
mental |m  i->  i-.  ere  made  on  the  one  hand  in  a 

and  on  the  other  hand  in  a  jack 
open  pan  hcai,  d   by  sunn  at  pressures  of  lti — 45  lb., 
whilst  in  another  series  a  closed  pan,  in  which  the  won 

was    boiled    under  a  pressure   of  4  lb.  per  sq.  in.  was  em- 
ployed.    In   practically   all   cases    the    worts    boiled    by 
of  fire  gave  I  ired  earlier  and  remained 

bright  for  longi  c  periods  than  the  beers  from  the  « 
boiled  by  Bteam,  and  the  inferiority  of  the  latter  wasgrei 
the   lower   the  steam   pressure  employed,     It   is  certain 
that  the  superiority  of  the  beers  boiled  over  a  fire 
not  due  to  a  higher  temperature  of  the  bulk  of  the   , 
during  ebullition,  since  the  actual  temperature  of  the 
was  frequently  higher  in  the  case  of  the  steam  boiling, 
particularly  in  the  closed  copper.     The  difference  is  really 
attributable    to    the    vastly    higher    temperature    of    the 
heating  surfaces  in  boiling  by  direct  tire,  whereby  the  wort    j 
is   momentarily  superheated   whilst  in  contact   with   the 
bottom  of  the  pan,  and  a  "  cooking  "  action  takes  pi 
as  distinguished  from  mere  ebullition.     This  difference  is 
illustrated  chemically  by  a  series  of  analyses  described  in 
the  paper,  determinations  being  made  of  the  "  albumins, 
"  peptones  "  and  "  amides  "  in  the  different  worts,     it   ■ 
found   that  the   boiling  by  direct   fire   reduced   the   pi 
portions  of  "  albumins,"   both  coagulable  and    uncoagu- 
lable,  wlulst  increasing  the  proportions  of  "peptones"  in 
the   wort.     Analyses   of   beers   prepared   from  the   v. 
boiled  by  lire  and  steam  respectively  also  showed  1 
proportions  of  "  albumins  "  and  "  peptones  "  and  higher 
proportions  of  "  amides  "  in  the  products  boiled  by  d 
tire.     Hence  the  operation  known  as  "  cooking,"  which  is 
produced  by  boiling  over  a  file  results  in  an  increased 
coagulation  and  a  degradation  of  the  albuminoids  remain- 
ing in  solution  in  the  wort,  with  an  accumulation  of  the 
lower,  unprecipitable,  and,  therefore,  stable  forms  at  the 
expense  of  the  highi  i  colloidal  forms,  which  are  liable  to 
form  deposits  and  hazes  on  storage. — J.  F.  B. 

Cane-    and  other    Molasses ;     Elimination    of   the    invert 

sugar  in   by  fermentation.     H.   4.   L  Pellet  and 

Pairault     XVI..  page  l'JO. 

Darky;     Determination    of    extract    of .      G.    Graf. 

XXIII.,  page  201. 

Arbutus  Unedo  Oil.     G.  Sard.     XII.,  page  188. 

Alcohol;   Manufacturing  tax  on  in  France.     Bd.  of 

Trade  j..   Feb.    1,    1906. 
A  French  presidential  decree  fixes  the  rate  of  the  manu- 
facturing tax  on  alcohol,  and  products  with  an  alcoholic 
base,  from  the  1st  January,  1906,  at  1  fr.  62  cis.  per  hectoL 
of  pure  alcohol.  |T.K.] 


Spirit*  ami  Beer;    Production  nf  in  United  Statu, 

Bd.  .-i  Crade  J.,  1 1  b.  8,  1906. 

b.  June,  1 

.       it       IK 

slated  i  i.  m  the 

of  6  mi  brand 
taxable    galls.  134,311,952 

an    increase   of     13,49  a    ol 

•   brandies  inoreased    !  galls.    ]  taring    the 

I  year  1904 — S 
m  operation,  s  decre  tee  oi   100  a  pn 

ceding   year.     The    | taction    ol    beei    was    19,622,029 

■  ■     I         -oi  barrels.  [T.R.] 

Kni.i.ish    I'am.ms,. 

Wort  a,  £i  like  ,  Apparatus  for  ft  rrm  nting, 

/  — -.  T.    Grossman.    Oldham, 

Lanes.,    and    O.    Selg,  New  Vork.     Eng.    Pat    8371, 
April  19,  l'J05. 

Thb  appari ipen  or  closed  tank  having 

i  ---meal  lower  portion,  at  the  bottom  of  w  Inch  is  situated 
a  aim  ier,  connected   with   the  lank  by  a  sluice 

valve.      Within    the    tank    is    placed    a    skimming    funnel 
supported  at  the  surface  of  the  liquid  by  floats  and  con- 
d  with  the  outside  by  a  flexible  tube.     An  attempera- 
torisalsi   ■        d  in  the  tank,  havi  lond- 

d    action  so  as  to  pre'  og  of  any  slu 

on  the  pipes.     The  preliminary  sludge  which  rises  at 

lining  oi  tin-  fermentation  is  « ithdrawn  by  the  skimmer, 
the  latter  is  then  washed  out  and  the  top  yeast  removed. 
The  heavy  sludge  sinks  and  is  collected  in  the  sludge  vessel. 
Finally  the  sluice  valve  is  closed  and  tho  clear  beer  is 
withdrawn  through  a  racking  cock  in  tho  conical  part  of  the 
tank.— J.  F.  B. 

Pulp    [for   Beer    Filtration];     Apparatus   for   cleansing 

ami  sterilising .     H.  J.  West  and  Co.,  and  L.  Chew, 

London.     Eng.  Pat.   12.705,  June  20.   I'.mi5. 


The  pulp  is  washed  in  a  vessel  containing  water  by  sub- 
mitting it  to  the  combined  action  of  jets  of  water  and  of 
air  introduced  under  pressure  at  the  lower  part  of  the  vessel. 
The  fibres  are  thereby  thoroughly  subdivided  and  carried 
upwards  against  the  inner  sloping  surface  of  a  perforated 
cone  from  which  they  fall  down  again  for  further  treatment. 
In  the  figure,  a  is  the  washing  vessel  containing  the 
pulp  ;  the  pipe  c,  and  nozzle  d,  serve  for  the  introduction  of 
the  water  or  steam,  whilst  the  compressed  air  enters  through 
the  perforated  ring  /;  <  is  the  perforated  inverted  cone 
against  which  the  pulp  is  projected,  whilst  the  foul  water 
passes  into  the  trough  Ic,  over  the  weir  j,  and  flows  out 
through  the  pipe  I.  The  pulp  is  sterilised  by  means  of 
steam  introduced  through  the  nozzle  d. — J.  F.  B. 
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Beer;    Processes  for    Pasteurising  and    apparatus 

for  use  therein.     K.  H.  Loew,  Lakewood,  U.S.A.     Eng. 
Pat.  25,495,  Dec.  7,   1905. 

See  U.S.  Pat.  S0S.668  of  1906  ;  this  J..  1906,  131.— T.F.B. 

Acetification  ;    Apparatus  for  automatic .     L.  Royer, 

Paris.     Eng.  Pat.  24.245.  Nov.  24,  1905. 

The  apparatus  consists  of  a  high  cylinder  divided  by 
horizontal  partitions  into  a  number  of  separate  com- 
partments of  equal  volume.  Each  compartment  is  tilled 
with  beech  chips  and  is  provided  with  a  siphon  discharging 
into  the  next  lower  compartment.  All  the  compartments 
are  fitted  with  air-outlet  valves  leading  to  a  condenser, 
and  with  inlet  valves  for  the  admission  of  sterilised  air  when 
the  siphons  act.  The  liquid  is  admitted  to  the  apparatus 
from  a  tank  through  a  tap  regulated  to  pass  in  three  hours 
a  volume  exactly  equal  to  the  capacity  of  the  individual 
compartments.  This  tap  delivers  the  liquid  into  a  tipping 
vessel  provided  with  a  siphon,  so  that  every  three  hours  a 
charge  of  liquid  is  allowed  to  pass  into  the  apparatus. 
The  lowest  compartment  is  provided  with  an  overflow 
through  which  the  acetified  liquid  flows  into  barrels,  &c. 

— W.  P.  S. 

United  States  Patents. 

Beer ;     Method    of    Pasteurising .     H.     Gronwald, 

Berlin.     U.S.  Pat.  S10,74*5,  Jan.  23,  1906. 
See  Eng.  Pat.  17,419  of  1905;    this  J..  1906,  36.— T.F.B. 

Vinasse ;     Treatment    of .     C.    Sudre,    Paris.     U.S. 

Pat,  810,442,  Jan.  23,  1906. 

See  Fr.  Pat.  321,701  of  1902;  this  J.,  1903,  225.— T.F.B. 

French  Patents. 

Beer  ;    Manufacture  of by  Fermentation  at  relatively 

high  temperatures.     J.  F.  Wittemann.     Fr.  Pat,  358,228, 
Oct.  3,  1905. 

Fermentation  is  started  at  a  temperature  of  about  ! 
10°  C,  and  the  fermenting  wort  is  not  cooled  in  the  usual 
way  during  the  process  of  primary  fermentation,  so  that 
the  final  temperature  may  be  as  high  as  20° — 25°  C.  The  j 
carbon  dioxide  and  the  volatile  aromatic  principles  of  the 
beer,  which  escape  during  fermentation  at  so  high  a  tem- 
perature, are  collected  and  compressed  in  storage  vessels, 
and  are  subsequently  returned  to  the  beer  under  pressure 
after  clarification.  At  the  high  temperature  employed, 
the  fermentation  of  the  maltose  is  practically  complete 
after  the  stage  of  primary  fermentation,  and  the  beer 
can  be  chilled  to  a  temperature  of  1°  C.  for  rapid  clarifica- 
tion without  after-fermentation.  The  gas  employed  for 
saturating  the  beer  may  be  enriched  in  aroma  by  passing 
it  over  dry  hops. — J.  F.  B. 

Musts,  Wines  and  other  Acid  Liquids  :   Process  for  deti  r- 

mining  the  toted  acidity  of .     P.  P.  A.  Andrieu.     Fr. 

Pat.    357,957,   July   29,    1905.     XXIII.,    page   202. 
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(Continued  from  page  132.) 

(A.)— FOODS. 

Wheat  Flour  ;  Bleaching  of .     E.  Fleurent.     Comptes 

rend.,  1906,  142,  180—182. 

Di  the  bleaching  of  flour  only  those  processes  have  an 
industrial  value  which  are  based  on  the  utilisation  of 
nitrogen  peroxide  produced  either  chemically  or  by  the 
action  of  electricity  on  air.  Pure  oxygen,  when  ozonised, 
has  no  action  on  the  colour  of  the  Hour,  and  imparts  a 
disagreeable  odour  to  the  product.  Calculated  as  nitrogen 
peroxide,  the  quantity  of  bleaching  agent  required  varies 
according  to  the  nature  of  the  flour,  from  15  e.c.  to  40  c.c. 
per  kilo,  of  flour.  No  difference  in  chemical  composition 
can  be  detected  between  the  bleached  and  the  original 
flour.     The  action  of  the  nitrogen  peroxide  is  confined 


to  the  yellowish  oil  of  the  wheat,  but  this  action  is  not 
a  destruction  of  the  colour  by  oxidation.  The  bleaching 
action  coincides  with  a  decrease  in  the  iodine  value  of  the 
oil,  e.g.,  iodine  values  before  bleaching  of  86-44,  81-70  and 
86-10  became  respectively,  after  bleaching,  SO-79,  65-20  and 
56-70.  By  combination  with  the  nitrogen  peroxide  the 
film  of  oil  covering  each  granule  of  starch  becomes 
transparent,  and  enables  the  whiteness  of  the  starch  to 
show  through.  Bleaching  by  ageing  alone,  on  the  other 
hand,  involves  an  oxidation  of  the  oil  and  the  precipitation 
of  white,  fixed,  fatty  acids.  The  action  of  ozone  results 
in  an  increase  in  the  iodine  value,  the  formation  of  volatile 
acids  and  constancy  of  the  total  acidity  on  keeping. 
The  following  test  for  bleached  flours  is  based  on  the 
fixation  of  the  nitrogen  peroxide  by  the  oil : — 50  grms. 
of  flour  are  extracted  with  petroleum  spirit,  the  extract  is 
evaporated  at  a  low  temperature,  and  the  oil  is  redissolved 
in  3  c.c.  of  amyl  alcohol.  The  solution  is  treated  in  a 
test-tube  with  1  c.c.  of  alcohol  containing  10  grms.  of 
caustic  potash  per  litre.  With  normal  flours  the  yellow 
coloration  of  the  liquid  does  not  change,  but  with  bleached 
flours  the  colour  changes  to  orange-red,  proportional  in 
intensity  to  the  quantity  of  nitrogen  ixed.  This  test  will 
reveal  the  presence  of  5  per  cent,  of  bleached  flour  in  a 
sample.  The  decrease  of  the  iodine  value  of  the  oil  by 
bleaching  is  greater  the  finer  the  quality  of  the  flour. 
With  the  lower  grades  the  action  of  the  gas  tends  to  be 
confined  to  the  cellulosic  residues  and  such  flours  do  not 
lend  themselves  to  the  bleaching  process.  Bleaching  has 
no  action  on  the  enzymes  of  the  flour,  but  the  oil  shows  less 
tendency  to  become  rancid  on  keeping  in  proportion  to 
the  quantity  of  nitrogen  peroxide  fixed  ;  in  this  sense  the 
keeping  properties  of  the  flour  are  enhanced  bv  bleaching. 

^-J.  F.  B. 

English  Patents. 

Pepsin;   Manufacture  of  preparations  of containing 

Hydrochloric  Acid.  C.  D.  Abel,  London.  From  Act,- 
Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  12,526,  June  16, 
1905. 

See  Fr.  Pat,  355,560  of  1905  ;  this  J.,  1905,  1249.— T.F.B. 

Coffee  Substitute  from  Grain  or  Malt  ;  Process  of  manufac- 
turing a .    Kathreiner's  Malzkaffee  Fabr.,  G.m.b.H., 

Munich,  Germany.  Eng.  Pat.  17,623,  Aug.  31,  1905. 
Under  Int.  Conv.  Sept,  5,  1904. 

The  grain  or  malt  is  soaked  in  water  or  lime-water  through 
which  a  current  of  air  is  blown,  and  is  then  placed  in  a  closed 
vessel  containing  a  solution  of  "  fruit  acids  "  or  tannin 
and  subjected  to  a  pressure  of  about  eight  atmospheres. 
The  pressure  is  next  reduced  to  about  two  atmospheres, 
and  the  temperature  increased  to  about  50°  C.  The  mass 
is  then  dried  at  a  low  temperature  under  reduced  pressure, 
and  the  treatment  repeated  until  the  starch  is  completely 
inverted.  The  product  is  finally  roasted.  The  solution 
of  "  fruit  acids "  gradually  becomes  saturated  with 
maltose  and  may  be  used  for  "  glazing "  the  roasted 
product,  The  grain  may  also  be  treated  with  chlorine, 
ozone,  or  an  electric  current  in  the  intervals  between 
the  above  operations,  to  remove  the  flavour  of  the  grain 
oil.— W.  P.  S. 

United  States  Patents. 

Milk  Product*  ,    Means  tor  making and  recovering  milk 

fluid*.  C.  M.  Taylor,  jun.,  Philadelphia.  U.S.  Pat. 
809,860,  Jan.  9,  1906. 

See  Eng.  Pat.  20.292  of  1904  :    this  J.,  1905,  101.— T.F.B. 

Dairy   Product*  ,     Suction    Apparatus  for  .     C.    M. 

Taylor,  jun.,  Philadelphia.     U.S.  Pat.  S09,861,  Jan.  9, 

1906. 
See  Eng.  Pat,  20,292  of  1904  ;   this  J.,  1905,  101.— T.F.B. 


(ft.)— SANITATION;    WATER  PURIFICATION. 

Carbon  Monoxide  in  the  Air;    Determination  of by 

means    of    iodic  anhydride.     A.   Lew   and   A.    Pecoul. 
XXIII.,  page  201. 
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Boiler   Water;    Apparatus  for  thi   t 
of  —  ition.     W .  P.   I 

-un.    London.     From    \.    Schmitz,    Aachen,   Germany. 
Km-.   Pat.  22,621,  Nov.   l. 

The  apparatus  consists  essentially  of  two  glass  cylinders 

secured  to  a  plate.     Water  from  the  boiler  is  allow* 

into  one  of  the  cylinders  and  there  receives  thi 

of  a  few  drops  i  solution.      I  tired  water 

is  tlun  run  into  the  second  cylinder  and  titrated  with  an 

acid  solution;    the  quantity   oi    thi  needed   is  a 

measure  of  tin-  amount  of  sodium  hydroxide  required  t<> 

Ik-  added  to  the  feed  water  for  softening  purposi        The 

ooncentratii  n  of  the  sodium  salts  in  the  boiler  wati  r 

l«-  ascertained  bj  allowing  the  water  to  Bow  into      third 

oylinder  provided  with  a  Boat.  —  W.  P.  S. 

French  Patents. 

Water;  Process  and  Apparatus  [or  purifying  and 
sterilising  —  .  II.  1  avi  Bay.  Fr.  Pat.  358,105,  Sept. 
28,   L905 

A  beoi  i  atkii  quantity  of  a  solution  of  a  permanganate, 
preferably   calcium    permanganate   from   a    reservoir,    is 
allowed    to    Bow    into    a     pipe     through     which 
the    water,    to   Ik'  purified,   flows  en    route  to  a  mixing 

1  provided  with  baffle-plates,  &c.  The  pres 
in  the  permanganate  vessel  is  slightly  in  i  jcesj  t  that 
of  the  water  m  the  pipe,  and  the  supple  of  the  perman- 
ganate is  duly  regulated  by  a  tap.  After  leaving 
the  mixing  vessel,  the  water  receives  the  addition  of  a 
mixture  of  ferrous  and  ferric  hydroxides,  and  is  then 
allowed  to  settle,  being  finally  filtered  if  necessary. 

— \\ .  P.  S. 

Combustible  or  artificial  Coal  composed  of  house  refuse 
and  nightsoil  ground  together  with  Con!  or  Charcoal  Dust 
and  tin  agglomerant  composed  of  vol' r,  molasses  and 
glucose.  J.  P.  Reneaux  and  A.  Perrier.  Fr.  Pat. 
368,200,  Oct  -'.   1905.     IP.  page  170. 


(C.)— DISINFECTANTS. 

formaldehyde;    Determination   of  in   Formaldehyde 

Paslill,  i  [Trioxymcthytem  ].     E.  Bust     XXIV..  page  2(  13. 

F.n  gush  Patent. 

Aluminium     Acetate  :      Manufacturing     insoluble      

[Antiseptic],     B.     Reiss,     Charlottenburg,     Gen 
Eng.  Pat.  B446,  April  20,   1905. 

See  Ger.  Pat.  160.348  of  1904 ;  this  J..  1905, 1027.-  T.  F.  15. 
Dotted  States  Patent. 

Antiseptic  Compounds  ;  Making  seJidificd .    D.  Genese, 

nor  to  Genese  Cereal  Manuf.  Co.,  of  West  Virginia. 

both  of  Baltimore,  Bid.     U.S.    Pat.    809,795,   .Ian.    9, 

1906. 
A    soumEiEp    antiseptic    compound,    containing    stear- 
optenes  and  alcohol,  is  prepared  by  heating  a  mixture  of 
94  parts  of  glycerin  and  6  parts  of  sodium  stearate  to  a 
temperature  of  about  220    F.  for  .'! — 5  hours,  then  lowc 
the  temperature   to  about    125     C,   and   mixing  in 
volatile  ingredients  at   that   temperature. — J.  F.  B. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  132.) 

English  Patents. 

Paper    Pulp  :     Manufacture    of    [for    photogra 

papers].  M.  K.  le  Xormant  des  Yararmes  and  A  P. 
de  Vains,  Cebazat.  France.  Eng.  Pat.  505.  Jan.  10. 
1905. 

Rao  pulp,  after  preparation  and  refining  in  engines  with 
steel  knives,  is  passed  over  sand  traps  to  eliminate  the 


hea\  1,1    p  irtii  I  half- 

stuii  i  made  up 

into  rolls   which   are   introduced    whilsl    (till   moist,   into 

,|  vessels  in  which  thi  tion 

of  chlorine  gas.     This  gas  converts  all  the  met  nil. 

ent  in  the  pulp  into  soluble  obloi  'hen 

eliminated  by  diluting  an  I  the  pulp  in  a 

engine  provided  with  w  vera!  washing  drums.     The  wa 
pulp  is  then  sized  and  i  ompletely  refined  in  a  stone  refining 
ire  making  into  paper.     .1.  F.  B. 

Paper;    Manufacture  of  .     E.   F.   slorris,  Stockport. 

Eng.    Pat.   8325,   April    19,    1905. 

\  ,  i  UFOSITION,  made  up  of  2  parts  of  boiled  linseed  oil, 
0  >  part  ol  Turkej  red  oil  at  50  percent,  strength,  0*6 
part  of  ammonia,  Bp.  gr.  0-880,  and  Phi  parts  of  water,  in 
. el, led  t,i  paper  pulp  containing  of  dry  paper  in 

1000  parts  of  wati  r.     Thi  ade  from  the  tn 

palp  i-  said  to  be  more  resistant  in  the  wet  state,  and  t,, 
withstand  friction  better  than  ordinary  paper.— J.  F.  B. 

Pulp;    Process  of  compacting  liquid-borne  fibrous   . 

.1.    II.    Rivers.   St.    Louis,    O.S.A.     Eng.    Pat.    16,466, 

Aug.  It.  L905. 
FrJBBOUS  pulp  suspended  in  water  is  admitted  in  known 
quantities  into  a  closed  chamber,  having  a  removable  false 
bottom  in  which  a  large  number  of  perforated  or  reticu- 
lated moulds  are  fixed.  These  moulds  are  placed  as  near 
ssible,  and  are  all  of  the  sane-  s'lape  in  any 
one  plate.  A  liquid  or  air  pressure  is  then  allowed  to  act 
upon  the  liquid  pulp  from  above,  causing  the  elear  water 
to  How  through  the  perforated  moulds  and  to  deposit  the 
suspended  material  on  the  walls  of  the  moulds  in  such  a 
manner  that  each  fibre  is  compacted  against  the  other 
fibres  under  a  constant  pressure,  proportional  to  the  flow 
of  liquid.  The  mould-plate  is  then  removed  and  replaced 
by  an  empty  one. — J.  F.  B. 

Celluloid,   Horn.   Ebonite  or  similar  substances;    Process 

of  producing  substitutes  for .     W.  H.  Story,  London. 

Eng.  Pat.  8875,  April  27.  L905. 

See  Fr.  Pat.  353.995 of  190.5  ;  this. I..  1905.  10S1.— T.  F.  B. 

United  States   Patents. 

Adhesive  [from  Watte  Sulphite  Lip  »]  and  process  of  making 
same.  F.  H.  Patch,  Richmond,  Va.  U.S.  Pat.  809,739, 
Jan.  9,  1906. 
An  adhesive  is  prepared  from  the  evaporated  liquors 
resulting  from  the  boiling  of  wood  pulp  by  the  sulphite 
process."  A  mixture  of  oQ  and  rosin  is  prepared  of  approxi- 
mated the  same  specific  gravity  as  the  concentrated 
sulphite  liquor  and  the  mixture  is  then  incorporated  with 
the  liquor. — J.  F.  B. 

Cellulose  Acetate.  A.  Eichengriin  and  T.  Becker.  Elber- 
feld,  Germany.  Assignors  to  Farbenfabr.  of  Elberfeld  Co., 
Xew  York.    "U.S.  Pat.  809,935,  Jan.  16,  1906. 

See  Addition  of  Jan.  30,  1903.  to  Fr.  Pat.  317,007  of  1901  ; 
this  J.,  1903,  1015.— T.  F.  B. 

French  Patent. 

Cellulose  Derivatives  and  process  of  making  same.      G.  W. 
Miles.     Fr.    Pat.    35S.079,   Sept.   27.    1905. 

Esters  of  cellulose  of  varying  degrees  of  hydration  may- 
be prepared  by  hydratdng  to  the  desired  degree  the  ester 
of  anhydrous  cellulose  with  a  monobasic  fatty  acid,  and 
then  precipitating  with  water  :  100  grms.  of  dry  cellulose 
are  allowed  to  stand  for  some  hours  with  400  c.c.  of  glacial 
acetic  acid  and  5  c.c.  of  sulphuric  acid  :  280  cc.  of  acetic 
anhydride  are  then  added,  and.  when  the  solution  has 
become  clear.  40  to  50  c.c.  of  10  per  cent,  sulphuric  acid 
to  effect  partial  hydration  of  the  ester  :  after  standing 
about  12  hours  water  is  added,  and  the  product  is  washed. 
It  is  soluble  in  acetone,  films  being  obtained  by  evaporating 
the   solutions,    and    becon  on    treatment    with 

chloroform.  The  products  obtained  by  further  hydration 
of  the  cellulose  ester  are  decreasinglv  soluble  in  acetone 
(see  U.S.  Pat.  733.729  of  1903  :    this  J.,  1903,  961). 

— T.  F.  B. 
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XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 


(Continued  from  page  134.) 


Cocaine    Formate. 


F.   Vigier. 
23.  97- 


J.    Pharm. 

'.IS. 


Chim.,    1906. 


Cocaine  formate,  C^H^XO^elL.O.,  is  obtained  in  fine, 
silky,  branching  needles,  rn.pt  ~4'_>0  ('..  by  saturating 
oocaine  with  formic  acid.  The  salt  is  soluble  in  water 
1  :  42  at  20°  C,  but  is  dissociated  at  90°  C.  in  aqueous 
solution,  the  base  separating  in  oily  drops.  In  95  per  cent. 
alcohol  it  dissolves  to  the  extent  of  4-3:  10  at  '20°  C.  ; 
it  is  sparingly  soluble  in  ether  and  in  chloroform,  insoluble 
in  oils.  The  refractive  index  of  the  aqueous  solution  is 
1-334,  the  specific  rotatory  power,  [o]d  =  — 56°  40'. 

—J.  0.  B. 

Pinna  maritima  Mill.  ;  Essential  oil  from  the  buds  of . 

E.   Belloni.     Estr.   aus  Annuario  della  Soc.   Chim.  di 
Milano,  1905,  11  ;    Chem.  Centr.,  1906,  1,  360—361. 

By  the  distillation  of  buds  of  Pinus  Maritima  Mill.. 
collected  in  the  South  of  France,  a  bright  green  oil  of  fresh 
aromatic  taste,  and  with  the  characteristic  odour  of 
"  pine-needle  "  oil,  was  obtained  ;  the  yield  was  0-6S1  per 
cent,  from  the  fresh  buds,  and  0-517  per  cent,  front  dried 
buds.  The  constants  of  the  oil  are  shown  in  the  following 
table  :— 


Oil  from  fresh  buds. 

Oil  from  dried  buds. 

Sp.  gr.  at  15°  C 

M1- 

0-8810 
—  26-518° 

0 

7-90 
2-77% 

2-13% 

0-8963 
—  22-355° 

L   '  D 

5-43 

8-27 

TJncombined  "alcohol " 
Combined  "  alcohol  " 

2-92% 

11-90% 

2-28% 

The  oil  is  soluble  in  10  parts  of  90  per  cent,  alcohol. 
but  is  insoluble  in  80  per  cent,  alcohol.  It  is  free  from 
aldehydes,  but  contains  1-396  per  cent,  of  caprylic  acid, 
which  forms  the  main  portion  of  the  free  acid  present ; 
the  esters  in  the  oil  are  probably  those  of  the  lower  fatty 
acids.  The  chief  constituent  of  the  oil  is  £-pinene,  and 
limonene  also  is  probably  present.  The  nature  of  the 
alcohol  present  both  in  the  free  and  in  the  combined 
state  was  not  ascertained. — A.  S. 

Acetone  ;  Action,  of on  Alkali  Sulphites.  V.  Roth- 
mund. Monatsh.  Chem..  1905,  26,  1545—1558. 
The  author  confirms,  from  the  results  of  physico-chemical 
experiments,  the  statements  of  Lumiere  and  Seyewetz 
(this  J.,  1896,  920;  1903,  510,  1014)  and  Kerp  (Arbb. 
Kaiserl.  Gesundh.,  1904,  21,  40)  that  acetone  combines 
with  alkali  sulphites  in  aqueous  solution.  An  interesting 
fact  in  connection  with  this  action  of  acetone  is  that,  with 
neutral  solutions  of  alkali  sulphite,  alkalinity  is  produced, 
whereas  on  adding  acetone  to  a  solution  of  free  sulphurous 
acid,  an  increase  of  acidity  is  the  result.  The  explanation 
of  this  apparently  conflicting  behaviour  is  that  acetone- 
sulphurous  acid  is  practically  monobasic,  but  is  an 
i  ably  stronger  acid  than  sulphurous  acid.  The 
reaction  with  alkali  sulphites  may  be  expressed  by  the 

ion :  (CH,)oCO  +  Si  >..  +  K..O  =  (CjH60)HS03  +  OH. 

— A.  S. 

Camphor  ;  Synthetic .    U.S.  Customs  Decision.    Chem. 

and  Drug.,  Feb.  3,  1906. 

A  DECISION  has  been  given  by  the  Board  of  United  States 
Genera]  Appraisers  sustaining  the  claim  of  a  firm  of 
importers  on  the  classification  of  artificial  camphor. 
The  importers  protested  against  the  assessment  of  duty 
by  the  collector  at  the  rate  of  six  cents  per  pound  on 
merchandise  classified  as  refined  camphor  under  para- 
12  of  the  Tarifi  Ac!  of  1897.  They  claimed  that 
, .  rude   camphor,   and   accordingly 

entitled    to    free   entry    under    paragraph    515,    and    the 


Board  upheld  the  i  ing  that  the  article  in  question 
is  not  produced  from  the  gum  of  the  camphor-tree,  but 
is  the  synthetic  product,  the  result  of  .   secret 

process  covered  by  letters  patenl  issued  by  the  United 
States.  The  decision  says:  "The  official  examiner  in 
the  Appraisers'  office  at  the  port  of  New  York,  experienced 
in  appraising  camphor,  was  unable  to  say  whether  the 
official  sample  was  gum  camphor  or  a  synthetic  product. 
We  are  of  the  opinion,  therefore,  that  the  merchandise 
before  us  must  be  considered  to  tx  can  | r  within  tin- 
meaning  of  the  term  used  in  the  Tariil  Act  To  hold 
otherwise  would  be  in  effect,  in  innumerable  oases,  doubtless 
an  abridgment  of  the  opportunity  for  earning  out  new 
discoveries  in  manufacturing  processes.  The  claim  oj 
the  importers  for  free  entry  is  therefore  sustained." 

[T.K.] 

Pare  Earth  Metals  ;  Sulphates  of  the .     C.   Matignon. 

Comptes  rend.,  1906.  142,  276—278. 
The  author  has  determined  the  heats  of  formation  of  the 
sulphates  of  lanthanum,  praseodymium  and  neodymium 
and  samarium.  The  following  table  shows  the  results, 
with  corresponding  figures  for  other  metals  for  com- 
parison. Qj,  is  the  molecular  heat  evolved  in  the 
formation  of  solid  sulphate  and  solid  water  from  solid 
sulphuric  acid  and  solid  oxide.  Q.2,  that  evolved  when 
solid  sulphuric  anhydride  is  substituted  for  solid  sulphuric 
aeid  :  — 


Qi- 

Q2. 

cal. 
46-1 
41-9 
41-7 
37-9 
63-2 
8S-S 
42-2 
36-4 

cal. 
65-1 
60-9 

60-7 

56-9 

82-2 

102-3 

01-1 

Silver    

55-' 

—J.  T.  D. 

Pare  Earths  ;   Contributions  to  the   chemistry  of  the  , 

/.      M.     Esposito.      Chem.     Soc.     Proc,      1906,      22. 
20—22. 

The  methods  advocated  for  the  separation  of  cerium, 
lanthanum,  and  "old  didymium"  have  been  examined 
comparatively,  with  the  following  results  : — 

Preparation  of  the  Material. — Rather  more  than  half 
a  kilo,  of  finely-powdered  Swedish  cerite  was  mixed 
into  a  paste  with  water,  and  375  grins,  of  concentrated 
sulphuric  acid  were  gradually  added.  Considerable 
evolution  of  heat  took  place  and  the  mass  swelled  up 
somewhat.  The  excess  of  acid  was  removed  by  heat, 
and  the  cold  white  or  grey  mass  was  thrown  in  small 
portions  into  five  litres  of  ice-cold  water.  The  silica  was 
removed  by  filtration  and  a  current  of  hydrogen  sulphide 
was  passed  through  the  solution  to  precipitate  any  arsenic, 
molybdenum,  bismuth,  copper  or  lead,  which  might  be 
present.  To  the  filtrate,  oxalic  acid  was  added,  which 
precipitated  all  the  ceria,  lanthana,  and  "didymia" 
along  with  lime  and  traces  of  the  metals  of  the  yttrium 
group  which  are  present  in  cerite  (Brauner,  Chem.  Soc. 
Trans.,  18S3,  43.  278).  The  oxalates  were  thoroughly 
washed  and  dried. 

Metlmds  of  separation. — For  ordinary  purposes,  the 
process  devised  by  H.  Debray  (Compt.  rend.,  ISs:!.  96. 
928),  slightly  modified  as  follows,  appears  to  give  rapid 
and  satisfactory  results.  The  dried  oxalates  were  boiled 
with  strong  nitric  acid  until  completely  decomposed, 
the  solution  was  evaporated  to  dryness,  the  last  part  of 
the  process  being  conducted  on  a  sand-bath,  and  the 
anhydrous  nitrates,  mixed  with  twice  their  weight  of 
sodium  nitrate,  were  fused  in  a  porcelain  dish  until  no  more 
nitrous  fumes  were  evolved.  The  cold  mass  was  detached 
from  the  dish,  coarsely  powdered,  and  digested  in  warm 
water  acidified  with  nitric  acid.  The  insoluble,  pale 
yellow  eerie  oxide  was  collected  and  washed  with  am- 
monium nitrate  solution,  as  recommended  by  Schutzen- 
berger  (Compt.  rend.,   1895,  120,  663).     If  pure  water  is 
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oxide   will 
ilu'  filter.    '1'lu'  filtrate  11  separated  to  1 

and  fused  initiate  the  remainder  ol  the 

The    lanthanum    and    "didyminm"    were 
Beparated   by   fracti  talliaation  of  tlio  oxa 

itrong  nitric  acid  solution. 
\ 'riv    pare  aeria  can  be  obtained    by    the    following 
method,  depending  on  the  use  ot  ohromic  aoid  : 
solution  ol   nitrates   is   precipitated  with   eausl 
and  the  hydroxides  are  washed  several  times  bydeoanta- 
uon   with   boiling   water.     A   warm 
ohromio  aoid  is  then  added  and  the  whole  left  for  - 
days.      A    heavy,   yellowish-white   preoipitate    remains, 
which,  on  al  a  gentle   heat,  yields   oeriui 

quioxide  .1-  an  almost  white  powder  without  the  slightest 
tinge  ot  red  or  yellow.     When  thus  obtained,  the  oxide 
hres  readily  in   boiling   bydroohloria  aoid.   and    the 
solution,  even  when  viewed  through  a  considerable  thiok- 
aot  sbxra  s  trace  ol  absorption  hands. 

rminatioH    of in    Strophn 

and   in   Strophanthus   Tinctvrt 

Alkoloidol    Valuation   of .     Caesar    and 

Re] Will.,   page  201. 

-I  Sparteine;    DifferetUiation  oj  . 

1  .  Reichard.     Will  .  pa|  1   200. 

lodothymol  [Aristd\;    Determination  of  I  — . 

H.    CormimbcBuf.     Will.,    page    202. 

Chloroform  in  Air,  Blood,  and  Aqueous  Liquids;    / 
initiation,    of    Small    Quantities    of .      M.    Nidoux. 

XXIII.,  page  201. 


lehyde ;     Determination    of    

Bardin.     XX  III.,     page 


wetz     and 


202. 


Formaldehyde ;    Determination  of  in    Forum!-: 

Pastilles  [Trioxymethylene].     K.   Rust.     XXU! 
202. 

United  States  Patents. 

Dialh/llmrhituric  Acids  ;    Process  of    making  .     M. 

1.  Elberfeld,  Germany,  Assignor  to  Farben- 
tahr.  of  Elberfeld  Co.,  New  \"Jrk.     U.S.  P 
Jan.  9.  1906. 

See  Or.  Pat.  162,219  of  1903;  this  J.,  1905,  1189.— T.F.B 

Bismuth  Disalicylate  and  process  of  making  same.     B.  R. 
Seifert,   Assignor    to  Choiu.   Fabr.   von    Heyden    Akt.- 
Radebeul,  Germany.     U.S.  Pat.  809,583,  Jan.  9, 
190ft 

SEEEng.  Pat.  19,375  of  1905;  this  J.,  1905,  1323.— T.F.B. 

French  Patents. 

Aldehydes  and  Ketones;    Method  of    preparing  saturatid 
.     G.  Darzens.     Fr.  Pat.  350,390,  Dec.  12,  1904. 

Unsaturated  ketones  or  aldehydes  may  be  converted 
into  the  saturated  compounds,  without  reduction  of  the 
ketonic  or  aldehydic  group,  by  catalytic  agents,  provided 
these  be  prepared  in  such  a  manner  as  not  to  be  too  ener- 
in  their  actions.  For  example,  nickel  oxide  is  mixed 
with  asbestos,  and  heated  to  250° — 300°  C.  in  a  tube 
through  which  a  current  of  hydrogen  is  passed,  until 
reduction  is  complete  ;  the  temperature  is  then  allowed 
to  fall  to  1SG;  or  '20t>;  C.  and  the  vapours  of  the  aldehyde 
or  ketone  to  be  hydrogenated  are  passed  over  the  metal. 
The  temperature  at  which  the  metallic  oxide  is  best 
reduced,  and  that  at  which  the  hydrogenation  1 
place  most  effectively  axe  determined  in  each  special 
case  by  trial.— T.  F.  B. 

Terpcr.e  Alcohols  ;   Process  of  obtaining .      A.  Haller 

and  C.  Martine.     Fr.  Pat.  350,393,  Dec.  12,  1904. 

Pci-ECOXE  may  be  reduced  by  passing  it  over  reduced 
nickel  at  about  150°  C.  (Sabatier  and  Senderens'  method) ; 
the  product  contains  no  unreduced  pulegone,  and  no 
pulegol  nor  menthoDe  ;  it  resembles  peppermint  oil  very 
closely  both   in   odour   and    in   chemical    properties,  and 


■ 
substani 

Dialkyllai  bit  uric   Acids;     Pro  1    —    -    from 

the    products   ol     eoi 

Alloxanic   Ether,   and   similar   derivatives  of    Ui 
Qvanidine,     uri,  ' 'ialkyl- 

malonic    !  ,,r    Uialkyl- 

maloniiriles.     E.     ■ 
1905.     Dnder  tnt  ( 

founds    which    are    easily    eon,  ■    urea    or 

guanidino  are  capable  of 
acetic  esters,   or   with   dialkyli 
nitrites,  forming  more  or  i 
which   are   easily   converted    b 
corresponding  dialkylbarbiturio  acids. — T.  F.  B. 

Dial!  Acid;    Process  for    making  V 

.      Act-Ges.      f.      Anilinf.ibr.      Fr.      P;it. 

27,  1906. 

DlALKYXMAi   i.ic  acid  dial  ding 

ponding  acid  chlorides  to  at  imes  their 

•  >us  solution  of  ammonia, 

the  mixture  being  continuously  agitated  until  the  reaction 

rhen  the  as  id  aoved   by  filtration  ; 

a  further  small  quantity  of  the  product  may  be  obtained 

raporating  the  ammoniacal  solution,  when,  moreover, 

the  whole  of  the  ammonia  may  be  recovered. — T.  F.  B. 

Acetylene  and  Chlorine  ;  Production  of  compounds  of . 

Albv  Carbidfabr.  Aktiebolag.     Fr.  Pat.  358,146,  Sept. 
29,  1905.     Under  Int.  Conv.,  April  28,  1905. 

A  mixture  of  chlorine  and  acetylene  gases,  diluted  with 
carbon  dii  .posed   to  the  action  of  rays  which 

are  capable  of  inducing  reaction,  such  as  radium  rays, 
Koutgen  rays,  ultra-violet  rays  and  direct  sunlit 
presence  of  tho  carbon  dioxide  moderates  the  violence  of 
the  reaction,  and  the  products  are  ethyl  tetrachloride  or 
ethylene  dichloride,  according  to  the  proportions  of  the 
gases  in  the  mixture. — J.  F.  B. 

Oxyhemoglobin  ;   Preparation  of  a  solution  of .      W. 

J.  J.  Hendrikszoon.     Fr.  Pat.  358,161,  Sept.  29,  1905. 

Feesh  blood  is  centrifugalised  and  the  serum  is  decanted 
off  from  the  clotted  globules.  The  mass  of  the  latter  is 
then  mixed  with  a  solution  of  common  salt  and  again 
separated  by  centrifugal  action.  This  operation  is  prefer- 
ably repeated  three  times,  in  order  to  remove  the  whole  of 
the  serum.  The  clotted  blood  is  then  treated  in  an  agitat- 
ing machine  with  finely  chopped  asbestos  and  water.  The 
globules  are  thus  broken  up  and  the  oxyhemoglobin  enters 
into  solution.  The  liquid  is  filtered,  the  residues  of  tissue 
being  retained  on  the  filter  by  the  asbestos,  and  a  clear 
solution  of  oxyhemoglobin  is  obtained. — J.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

(Continued  from  page  135.) 

Pyridine  as  a  ripening  agent  for  Silver  Bromide  emul- 
sions. Luppo-Cramer.  Phot  Korr.,  1905,  42,  53$. 
Chem.-Zeit.,  1906,  30,  Rep.,  32. 

The    method    of    preparing    silver    bromide    emulsions 

described  by  Witt  (Ger.  Pat.  151,752  ;    this  J 

has  been  examined  by  the  author,  who  rinds  t 

offers   no   advantages   over   ammonia   as   a 

agent.     The  solvent  action  of  pyridine  upon  silver  . 

is  so  little  more  than  that  of  ammonia  soluti 

after  several  hours  '"  ripening  "  the  de  of  the 

"  grain  "  is  hardly  more  than  when  :  ■  resent. 

Ou  the  other  hand,  the  degree  mess  is  not 

increased,  and  can  be  attained  jus:  rtainly 

by   the   methods  hitherto  emploi  '    M. 
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Colour   Photogranhu  :  s«  of  . 

Kummel.      Phot.  Bunds.,  1905,  19.  328.     Chem.-  Zeit., 

1906,  30.  Bep.,  32, 
The  author  having  found  thai  a  red  "fog"  invariably 
occurs  with  the  mixture  of  dyestufis  used  by  Neuhauss, 
has  examined  the  different  Erythrosins  :  tetiachlortetra- 
bromofluoreseein.  tetraiodofluorescein,  and  diiodofluores- 
cein,  and  has  found  that  the  first  is  but  little  sensitive, 
whilst  the  last  is  extraordinarily  sensitive,  much  more  so 
than  the  tetraiodotluoreseein.  The  sensitiveness  of  the 
red  dyestuffs  can  be  increased  by  the  use  of  the  ammonium 
salts  instead  of  the  sodium  salts.  Very  pure  dyestuffs 
are  less  sensitive  than  those  containing  traces  of  impurities, 
notably  iodine.  The  red  "  fog  "  can  be  prevented  by 
replacing  a  fourth  part  of  the  tetraiodofluorescein  by 
diiodofluorescein.  Iodine  appears  to  have  a  catalytic 
action  in  increasing  the  sensitiveness  of  the  Erythrosins. 
In  many  cases  the  sensitiveness  to  light  can  be  considerably 
increased  by  the  addition  of  colloidal  gold  solution.  The 
coloured  gelatin  can  be  easily  transferred  to  paper  as 
follows : — It  is  poured  on  to  a  piece  of  plate  glass  which 
has  previously  been  cleaned  and  polished  with  a  solution 
of  wax  and  colophony  in  benzol.  When  dry,  the  gelatin 
is  moistened  on  the  surface  with  a  brush,  and  a  piece  of 
paper  similarly  moistened  laid  upon  it,  pressed  down, 
and  left  to  dry.  The  coloured  gelatin  film  adheres  to  the 
paper,  and  can  be  removed  with  it  from  the  plate. 

— C.  A.  M. 

Coloured  Photographs  by  Wood's  method.  B.  Neuhauss. 
Phot.  Bunds.,  1905,  19,  332.  Chem.-Zeit.,  1906.  30, 
Bep.,  32. 

In  Wood's  method  three  negatives  are  taken  through 
a  red,  green  and  blue  light  filter  respectively,  and 
diapositives  made  from  them  and  used  for  making 
copies  on  chrome  gelatin  plates,  a  diffraction  grating 
being  placed  between  the  diapositive  and  the  plate.  For 
the  diapositive  taken  through  the  red  colour  filter  a  screen 
ruled  with  about  1000  lines  to  the  square  centimetre,  is 
used  ;  for  the  green  diapositive  one  with  1250  lines ;  and  for 
the  blue  diapositive,  one  with  1500  lines.  In  the  case  of  the 
red  diapositive,  for  instance,  only  those  parts  which  were  red 
in  the  original  are  copied,  since  only  those  parts  are  trans- 
parent. The  colours  only  appear  when  viewed  through 
an  apparatus  specially  constructed  for  the  purpose.  The 
ruled  screen  used  for  the  red  copy  breaks  up  the  white 
light  into  green  colours  and  projects  a  spectrum  at  the 
point  where  the  eye  of  the  observer  is  applied.  It  was 
noticed  that,  in  certain,  photographs  taken  by  Jolv's 
method,  the  fines  of  the  ruled  screen  cut  the  lines  of  the 
Joly  ruled  plates  at  right  angles,  and  excellent  colour 
effects  were  produced. — C.  A.  M. 


Cyanine  Dyestuffs  ;  Constitution  of  - 
page  173. 


W.  Kdnig.     IV. 


Acetone  ;    Action  of  on   alkali   sulphites.     V.  Roth- 
mund.    XX.,  page  196. 

English  Patents. 

Paper    Pulp  ;     Manufacture    of   [jor    photographic 

papers].     M.  E.  le  Normant  des  Varannes  and  A.  R.  de 
Vains.     Eng.  Pat.  505,  Jan.  10,  1905.     XIX.,  page  195. 

Pltotographic  Paper  ;    Self-toning  .     C.    S.    Poulsen, 

Valby,  Denmark.    Eng.  Pat.  19,850,  Oct.  2,  1905. 

A  durable  self-toning  photographic  paper  is  produced 
by  adding  a  dyestuff  such  as  Fuchsin  or  Methyl  Violet  to 
an  emulsion  in  which  part  of  the  silver  is  pi  tnide 

or  thiocyanate.  The  dyestuff  is  said  to  prevent  the 
reaction  between  the  silver  and  gold  salts  previous  to 
toning.  For  instance,  for  every  kilo,  of  emulsion  may  be 
added  5 — 15  mgrms.  of  t!i<  dyestuff,  3 — 6  grms.  of  an 
alkali  cyanide  or  thiocyanate,  and  2 — 3  grms.  of  gold 
chloride.     The    ton'  d    an     stated    to    depend 

only   on   the   concentration   of    the  ion   subse- 

quently used,  not  on  duration  of  immersion  ;  tones  from 
red-brown  to  blue-black  an-  said  to  be  obtainable  on  such 
paper.— T.  F.  B. 


Photographic    Images;     Manufacture    of   coloured . 

0.  Imray,  London,  From  Farbwerke  vorm.  Meister, 
Lucius  und  Bruning,  Hoechst  a  Main.  Germany.  Eng. 
Pat.  7557.  April  10.  1905. 
The  spi  cifieatjon  of  Fr.  Pat.  337,054  of  1903  (this  J.,  1904, 
455)  described  (lie  production  of  coloured  images  by  dyeing 
a  biehromated  gelatin  "  image."  and  transferring  the 
dyestuff  to  paper  coated  with  gelatin  ("  pinatype  " 
pro©  ■■-).  If  is  found  that  many  dyestuffs  do  not  give 
good  results  by  this  method,  the  gelatin  paper  being  uni- 
formly coloun  ii  l<  .<7..  with  a  Safranine  or  with  Tartrazine), 
or  a  reversed  image  may  be  produced.  The  present  patent 
claims  the  employment  of  the  following  dyestuffs  for 
this  process,  all  of  which  are  stated  to  give  excellent 
results: — The  "Mikado  dyestuffs"  from  p-nitrotoluene- 
sulphonic  acid  ;  the  soluble  azo  dyestuffs  derived  from 
dehydrothiotoluidine,  Primuline,  or  their  substitution 
products ;  natural  Carmine :  the  sulphonic  acids  of 
Induline  and  Nigrosine;  Naphthazine  Blue;  certain  of 
the  diamine  dyestuffs  (e.g..  Diamine  Pure  Blue,  Dianil 
Blue,  Dianil  Yellow,  Dianil  Garnet) ;  and  "  arylido-anthra- 
quinonesulphonie  acids"  or  their  derivatives. — T.  F.  B. 

United  States  Patent. 

Photographic    Prints;     Process    for     producing     multi- 
coloured   .     S.   Vathis,   Paris.     U.S.    Pat.    809.651, 

Jan.  9,  1906. 

See  Eng.  Pat.  579  of  1902  ;    this  J..  1902,  723.— T.F.B. 

French  Patent. 

Photographic   Paper ;    Self-toning  ■ .     C.    S.    Poulsen. 

Fr.  Pat.  358,203,  Oct.  2,  1905. 

See  Eng.  Pat,  19,850  of  1905  ;  preceding  these.— T.  F.  B. 


XXII. -EXPLOSIVES,  MATCHES,  Etc. 

(Continued  from  page  135.) 

Xilrocelhdose ;     Decomposition    of at    temperatures 

below  its  ignition  point.  A.  Saposchnikow  and  W. 
Jagellowitsch.  J.  russ.  phvs.-chem.  Ges.,  1905,  37, 
822—828.     Chem.  Centr.,  1906.  1.  339. 

The  authors  examined  the  rate  of  decomposition  of  a 
1 1  vimen  of  ordinary  pyroxylin  of  the  approximate  com- 
position, Co4H„,|(X(_l._,)uO,l.  at  seven  different  temperatures 
between  120  and  1  .">(.)-  C.  The  method  adopted,  consisted 
in  measuring  the  volume  of  gas  evolved  from  a  weighed 
quantity  of  the  pyroxylin  in  a  definite  interval  of  time 
at  a  given  temperature  (compare  Mittasch,  this  J.,  1903, 
1208).  Curves  constructed  by  using  the  volume  of  gas 
(v)  and  the  time  (<)  as  ordinates  had  distinct  bends,  indi- 
cating the  autocatalytic  character  of  the  reactions.  The 
relation    between    the    temperature    and    the    maximum 

reaction-velocities  (?}  corresponding  to  the  bends  in  the 

curves,  may  be  represented  by  two  lines,  corresponding  to 
the  equations  : 

Between  120c  and  130°  C,  (|8)  max.   =  —  2-22  +  0-01 92/. 

Between  135°  and  150°  C,  (ft)  max.  =  —  64-22 +0-48<; 

these  lines  intersect  at  the  point  corresponding  to  135°  C. 
The  gaseous  decomposition  products  consisted  of  carbon 
dioxide,  carbon  monoxide,  nitric  oxide  and  nitrogen ; 
the  relative  proportions  of  the  different  gases  were  not 
affected  to  any  considerable  extent  by  the  temperature. 
At  temperatures  below  135°  C,  the  solid  residue  contained 
no  hydrogen,  whilst  at  temperatures  above  135°  C.  it 
contained  hardly  any  nitrogen  (see  also  this  J.,  1904, 
1112).— A.   S. 

English  Patents. 

Explosion  or  Percussion  Caps  ;    Process  for  the  manufac- 
ture of   safety .         F.  Gehre,  Munehen.  Germany. 

Eng.  Pat.  19,402,  Sept.  26,  1905. 

Copper  caps  are  used,  tilled  with  solid  di-  or  trinitro- 
mesitylene,  di-  or  trinitropseudocumene,  or  di-  or  trini- 
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troxylene,  the  whole  oovered  with  a  thin  coating,  amount- 
ing to  about  i'  fulminate.     By  this 
as   it   is  claimed   that    a   quicker  and   more   violent 
■  tploaion  is  ensured. — B.  J.  S. 

Explosives ;     Imjits.    in .     G.    Resohke,    Hamburg, 

Germany.     Eng.  ft*  25,780,  Deo.  11,  L906. 

The  invention  comprises  the  use  of  cope  as  a 

cooling  agent  in  fire-damp  explosives  not  only  with 
dim:  andturmerii    as  in  Eng.  Pat.  21,189  of  1902; 

this  J.,  1902,  1471).  but  also  with  suoh  carbon-containing 
substances  ns  woodmeaJ  or  dust,  naphthalene,  or  eolo- 
plionv,  with  or  without  the  addition  of  a  nitro-compound. 

-B.  J.  s. 

United  States  Patents. 

Xitrogli/cerin  ;    Process  of   making  .     C.    L.    I: 

nor  to  the    Eastern    Dynamite  Co.,  Wilmington, 
De]a.     O.S.  Pat  804,817,  Not.  11.  1905. 

The  object  of  the  invention  is  to  accelerate  the  separation 
of  nitroglycerin  from  the  emulsion  formed  on  oitra 
of  glycerin.  The  author  has  discovered  that  the  emulsi- 
fying effect  is  caused  by  the  presence  of  small  quantities 
of  colloidal  siliea.  It  is  therefore  proposed  to  add  a  small 
percentage  (0-001  j>er  cent.)  of  sodium  fluoride  (or  other 
compound  of  fluorine)  to  the  glycerin  before  nitration. 
The  silicon  is  thereby  oonverted  into  silicon  tetrafluoride. 
and  the  separation  of  the  nitroglycerin  is  effected  more 
readily.— B.  J.  8. 

Match.     A.  Swoboda,  Vienna.  Assignor  to  W.  Bokrnavi a, 
Modling.  Austria.     U.S.  Pat.  810,363,  Jan.  16,  1906. 

SEEFr.  Pat.  355,846  of  1905  ;  this  J.,  1905, 1256.— T.F.B. 


French  Patent. 

Explosives;     Impts.     in    .     C.     Girard.     Fr.     Pat. 

350,371,  Dec.  5,  1904. 

Claim  is  made  for  explosives  composed  of  nitrates  fused 
together,  either  alone  or  mixed  with  other  explosive  or 
combustible  substances.  For  example,  a  mixture  pre- 
pared by  fusing  together  80  parts  of  ammonium  nitrate 
and  88  parts  of  guanidine  nitrate  is  stated  to  form  a 
powerful  explosive. — A.  S. 


XXIIL— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  140.) 

APPARATUS,  ETC. 

Extraction  of  Liquid*  with  ether  ;   Improved  apparatus  for 

the  continuous .     R.S.Bowman.     Chem.  Soc.  Proc., 

1906,  22.  -24— 26. 

The  apparatus  comprises  a  simple  system  of  tubes,  a  con- 
denser, and  two  ordinary  flasks,  preferably  round  bottomed. 
The  liquid  to  be  extracted  is  placed  in  the  flask.  A,  in 
sufficient  quantity  to  very  nearly  fill  the  flask  to  the 
bottom  of  the  neck.  This  flask  may  frequently  he 
replaced  with  advantage  by  a  wide  test-tube.  From  one- 
eighth  to  one-fifth  of  this  volume  of  ether,  with  which  the 
substance  is  to  be  extracted,  is  placed  in  the  flask  B. 
which  is  heated  on  a  water-bath  or  electric  heater.  The 
ether  passing  as  vapour  up  tube,  C,  is  condensed  in  the 
condenser  and  falls  back  and  collects  in  the  inner  tube.  D. 
A  column  presently  accumulates  in  D,  long  enough  to 
force  its  way  through  the  liquid  in  A,  and  there  is  then  a 
constant  succession  of  small  drops  of  ether  ascending  in 
A,  collecting  on  the  surface  of  the  liquid,  and  finally  over- 
flowing at  F,  and  returning  to  the  flask,  B. 

On  completion  of  the  process  of  extraction,  the  neck  of 
the  flask  will  be  filled  with  ether.  There  will  also  be  a 
column  of  ether  in  tube  D,  reaching  a  few  centimetres 
above  tube  F,  and  hence  the  neck  of  the  flask  may  be 
emptied  by  opening  the  stopcock,  E,  and  allowing  the 
ether  to  run  off  into  some  vessel.     If  necessarv,  the  flask 


may  now  be  replaced  by  a  similar  one  containing  a  fresh 
portion  of  the  liquid  to  be  extracted  and  the  process 
resumed. 

English  Patent. 

Gas  ;  Burner  for  testing .     C.  C.  Carpenter,  London. 

Eng.  Pat.  24,828,  Nov.  30,  1905  (see  this  J.,  1905.  108S 
For  the  purpose  of  testing  photometrically  coal  gas  of 
different  composition  or  quality,  a  H  tri-onrrent"  argand 
burner  is  so  constructed  as  to  allow  a  simultaneous 
adjustment  of  the  three  currents  of  air  supplied  to  the 
burner.  The  gas  is  suppbed  from  the  socket  by  means 
of  three  narrow  tubes  to  an  annular  chamber  from  which 
it  issues  through  a  ring  of  holes  so  as  to  form  a  hollow 
flame.  The  air  admitted  to  the  inner  and  outer  Burfaces 
of  the  flame  enters  through  passages  in  an  adjustable 
disc,  provided  with  a  threaded  socket,  so  that  the  disc  can 
be  raised  and  lowered,  thus  diminishing  or  increasing  the 
air  supply  as  required.  The  additional  supply  of  air  to 
the  chimney,  necessary  for  "  tri-current "  burners,  is 
admitted  partly  through  a  small  side  channel  permanently 
open,  and  partly  through  a  vertical  ring  of  ports,  or 
orifices,  which  may  be  covered  by  a  flange  attached  to  the 
adjustable  disc.  In  the  case  of  poor  gases,  the  small 
channel  admits  sufficient  air,  whilst  more  air  is  admitted 
for  rich  gases  by  lowering  the  disc,  thus  uncovering  these 
ports  and  simultaneously  increasing  the  two  other  air 
supphes. — R.  L. 

IS  ORG  A  NIC— QUA  XT  IT  A  TI  YE. 

Halogens  ;    Use  of  hydrogen  peroxide  for  the  quantitative 

separation  of  the  .      J.  Jannasch  and  F.  Zimmer- 

mann.  Ber.,  1906,  39,  196—197. 
The  authors  find  that  iodine  can  be  separated  quantita 
tively  from  bromine  and  chlorine  by  means  of  hydrogen 
peroxide  in  acetic  acid  solution.  The  mixture  containing 
the  three  halogens  is  dissolved  in  120 — 150  c.c.  of  water. 
15  c.c.  of  pure  glacial  acetic  acid  and  3  c.c.  of  30  per  cent, 
hydrogen  peroxide  are  added,  and  the  liberated  iodine  is 
distilled  over  in  a  current  of  steam.  The  iodine  is  collected 
in  three  connected  receivers  of  which  the  first  contains  80 — 
100  c.c.  of  water.  10  grms.  of  hydrazine  sulphate,  and  10  c.c. 
of  strong  ammonia,  whilst  the  other  two  each  contain 
25  c.c.  of  water,  2  c.c.  of  ammonia,  and  0-5  grm.  of  hydra- 
zine sulphate.  YVben  the  distillation  is  complete,  the 
contents  of  the  receivers  are  mixed,  acidified  cold  with 
30 — 10  c.c.  of  concentrated  sulphuric  acid,  and  the  iodine 
precipitated  as  silver  iodide. — A.  S. 
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Silver  ;   Determination  of »'n  large  quantities  of  silver 

coins.  C.  Hoitsema,  Z.  anal.  Chem.,  1906.  45.  1—14. 
The  coins  to  be  assayed,  are  sampled  down  to  1000.  from 
each  of  which,  cylinders  or  sectors  arc  stamped  in  a  way 
which  varies  somewhat  for  each  (Dutch)  coin.  If  neces- 
sary, the  "  pitons  "  so  obtained  are  further  sampled  down 
by  allowing  them  to  drop  through  a  funnel  having  a  narrow 
opening,  a  part  only  of  the  heap  formed,  being  taken. 
The  actual  determination  of  the  silver  is  made  by  Stas's 
modification  of  the  Gay-Lussac  method,  except  that  '20 
CTms.  of  the  sample  are  used  instead  of  1  grm.  as  hereto- 
fore. For  the  control  test  on  pure  silver.  5  grms.  of  silver 
are  taken.  Pipettes  holding  2000  c.c.  and  500  c.c.  are  used 
instead  of  the  usual  100  c.e.  Stas  pipette.  The  silver  is 
weighed  out  to  0-02  mgrm.,  and  by  using  special  precau- 
tions as  to  the  cleaning  and  emptying  of  the  pipettes, 
keeping  the  temperature  of  the  solutions  constant.  &c. 
the  silver  value  is  obtained  with  an  error  of  only  0-00001 
of  the  total.— A.  G.  L. 

ORGAMC—QUALITATI  YE. 

nine,  Xicotine.  and  Sparteine  ;   Differentiation  of . 

C.   Reichard.     Pharm.   Centralh.,   1905,   46.   309—313; 

385—388. 
With  copper  oxychloride. — A  small  quantity  of  the  oxy- 
chloride,  reduced  to  powder,  is  moistened  with  a  drop  of 
the  alkaloid,  then  with  hydrochloric  acid.  Xicotine  gives 
a  persistent  violet-blue  reaction  ;  coniine  a  bright  green 
which  becomes  paler  ;    sparteine  gives  no  reaction. 

With  a-nitroso-fS-naphthol. — A  few  drops  of  a  solution 
of  the  reagent  are  evaporated  in  a  small  porcelain  capsule. 
A  trace  of  the  bases  is  added  to  the  residue  ;  coniine  gives 
a  deep  gTeen  colour,  nicotine  a  yellowish- brown  tint. 

With  ammonium  sulphomolybdate. — Xicotine  gives  a 
greenish-yellow  colour  when  spotted  out  with  the  reagent ; 
coniine  and  sparteine  give  no  reaction.  If  ammonium 
persulphate  be  added  to  the  mixture,  nicotine  develops 
a  violet-purple  colour,  coniine  and  sparteine  a  yellow  tint. 

With  potassium  sulphovinate  and  sulphuric  acid. — 
Xicotine  gives  first  a  yellow,  then  a  red  colour  ;  sparteine 
and  coniine,  no  reacion. 

With  sodium  picrate. — Xicotine  gives  a  reddish-yellow 
colour,  sparteine  and  coniine  no  change.  On  adding 
ammonium  persulphate  and  potassium  thiocyanate  to  the 
mixture,  sparteine  gives  an  orange-red  tint ;  nicotine,  no 
reaction  ;   coniine,  a  very  feeble  orange  shade. 

With  ferric  chloride  and  potassium  thiocyanate,  spotted 
out  on  porcelain  and  dried,  sparteine  gives  a  blue-violet 
or  violet-red  shade  ;  nicotine  and  coniine  give  a  green 
colour. 

With  ferric  chloride  and  potassium  jerrocyanide,  mixed 
in  solution,  and  the  blue  liquid  spotted  out  and  dried, 
coniine  gives  a  green-brown  reaction  ;  nicotine  does  not 
affect  the  original  blue  tint  for  some  time,  then  changes  it 
to  green ;  sparteine  gives  a  violet  colour.  On  adding 
potassium  thiocyanate  to  the  mixture,  the  colour  changes 
to  pale  blue  with  sparteine,  but  no  change  occurs  with 
nicotine  or  with  coniine. — J.  O.  B. 

Sugars;     Colour   reactions    of   the    principal    ■ .       X. 

Schoorl   and   C.   J.    van    Kalmthout.     Ber.,    1906,    39, 

280—285. 
The  authors  have  subjected  the  colour  reactions  prescribed 
by  Pinoff  (this  J.,  1905,  1192),  for  the  detection  of  the 
various  sugars  in  mixtures,  to  a  critical  examination. 
They  conclude  that  none  of  these  reactions  are  capable 
of  distinguishing  between  levulose  and  cane  sugar,  owing 
to  the  extreme  ease  with  which  the  latter  is  inverted. 
Xeither  can  levulose  be  detected  in  presence  of  dextrose 
unless  it  be  present  in  considerable  quantities,  e.g.,  more 
than  10  per  cent.  The  resorcinol  test  (reaction  3,  loc. 
cit.)  is  a  modification  of  Seliwanoffs  test,  which  is  by  no 
means,  an  improvement.  The  best  modification  of  this 
test  for  the  detection  of  levulose  or  cane  sugar  in  presence 
of  dextrose  and  other  aldose  sugars  consists  in  reducing 
the  concentration  of  the  acid  to  X/l  and  working  in  aqueous 
media,  dextrose  will  then  show  only  a  slight  yellow 
coloration  after  heating  for  15  minutes.  The  bichromate 
test  (reaction  4)  shows  both  levulose  and  cane  sugar,  and 


is  only  available  when  the  proportions  of  these  sugars  are 
above  10  per  cent.  The  molybdate  test  (reaction  5)  is  a 
modification  of  Cotton's  test  for  the  presence  of  cane  sugar 
in  milk.  The  modification  is  no  improvement,  since  only 
milk  sugar  fails  to  develop  the  blue  coloration  under  the 
conditions  specified.  The  only  way  to  detect  levulose  is  to 
concentrate  it  in  the  mixture  by  extraction  with  alcohol 
and  ether,  or.  by  precipitation  as  calcium  levulosate.  The 
authors  speak  highly  of  Berg's  test  (this  J.,  1904,  1240) 
as  a  means  for  identifying  a  pure  sugar  as  an  aldose  or  a 
ketose.  but  it  cannot  be  used,  as  claimed,  for  testing  the 
freedom   of  aldose   sugars   from   ketoses. — J.  F.  B. 

ORG  A  NIC—Q  U  AS  TIT  ATI  YE, 

Caoutchouc  ;    Torrey's  method  of   determining   pure   ■ . 

R.  Ditmar.  Gummi-Zeit.,  1906,  20,  418. 
The  author  has  examined  Torrev's  method  of  estimating 
rubber  (this  J.,  1905,  1193).  He  finds  that  the  method 
is  quite  useless  practically,  since  in  attempting  to  match 
the  alkaline  solution  of  the  nitrated  product  with  that  of 
the  standard  solution,  the  colour  is  not  perceptibly  altered 
by  addition  of  quantities  of  water  ranging,  with  different 
specimens  of  rubber,  from  50  to  100  c.c. — E.  W.  L. 

Sugar  ;    Influence  of  the  lead  precipitate  on  the   polarisa- 
tion of  .     W.  D.  Home.      Bull.  Assoc.  Chim.  Sucr. 

Dist.,  1905.  23.  636—637. 
In  reply  to  the  criticisms  of  H.  and  L.  Pellet  on  the  author's 
method  of  defecating  raw  sugars  with  dry  basic  lead 
acetate  (this  J..  1904.  340),  it  is  pointed  out  that  the 
quantity  of  sugar  retained  by  the  precipitate  after  separa- 
tion of  the  portion  freely  soluble  in  cold  water,  is  less  than 
the  errors  of  observation  in  the  polariscope,  and  one- 
tenth  only  of  the  augmentation  due  to  the  volume  of  the 
precipitate.  The  increase  observed  in  the  specific  gravity 
of  the  lead  precipitate  after  removing  the  lead  with 
sulphuretted  hydrogen,  concentrating  on  the  water-bath 
and  re-precipitating,  is  to  be  attributed  to  a  considerable 
modification  of  the  organic  matter  of  the  original  pre- 
cipitate by  the  treatment  with  hydrogen  sulphide,  and  by 
evaporating  at  the  high  temperature  for  the  sake  of  con- 
centration. Whether  the  process  is  novel  or  not,  it  is  only 
since  the  production,  within  the  last  two  years,  of  a  dry 
basic  lead  acetate  of  fixed  composition  that  the  method 
became  practicable.  The  amount  of  moisture  in  samples 
examined,  varied  from  0T4  to  2  per  cent.,  and  where  only 
0-35  grm.  of  the  lead  salt  is  used  can  have  no  appreciable 
effect  on  the  polarisation.  Excess  is  easily  avoided,  since 
each  particle  of  the  powder  added,  produces  a  precipita- 
tion, and  no  more  is  added  as  soon  as  the  lead  salt  begins 
to  give  only  a  slight  precipitate.  There  is  no  salt  left  in 
solution  as  the  filtrate  is  free  from  lead. — L.  J.  de  W. 

Sugar ;    Influence  of  the  lead   precipitate   on    the   precipi- 
tation of .     H.  and  L.  Pellet.     Bull.  Assoc.  Chim. 

Sucr.  Dist.,  1905,  23,  638—639.  (See  preceding 
abstract.) 
The  quantity  of  sugar  retained  by  a  lead  precipitate  in 
a  sugar  solution  varies  with  the  quantity  of  the  precipitate, 
and  the  concentration  of  the  sugar  solution.  This  quantity 
does  not  correspond  to  that  which  may  be  determined  in 
the  washed  precipitate,  since  on  washing,  the  precipitate 
gives  up  a  certain  quantity  of  sugar,  as  has  been  observed 
in  the  case  of  animal  charcoal.  It  does  not  appear  evident 
why  a  precipitate  decomposed  by  sulphuretted  hydrogen 
should  yield  a  very  different  substance  from  that  which  was 
precipitated,  for  this  is  the  general  method  of  separating 
many  substances  without  alteration.  In  the  first  precipi- 
tation, however,  taking  place  in  a  solution  rich  in  sugar, 
more  sugar  is  retained  than  in  the  second  case,  when  the 
solution  is  poor  in  sugar.  This  is  the  method  adopted  of 
freeing  a  precipitate  from  impurities  carried  down  with  it. 
It  is  not  astonishing,  therefore,  that  a  different  specific 
gravity  was  found  in  the  two  precipitates. — L.  J.  DE  W. 

Sugars    [Cupric-Reducing] ;     Determination    of    by 

means  of  Zeiss'1  Immersion  Rejractometer.     B.   Wagner 
and  A.  Rinck.     Chem.-Zeit.  1906,  30,  38-39. 
The  authors  propose  to  determine  the  quantity  of  cuprous 
oxide,   precipitated  from   Fehling's  solution   by  reducing 
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sugars,  by  means  of  the  refraotometei  instead  ol  by 
weighing  or  i  itration  ;  30o.o.  "I  alkaline  tartrat  ition, 
containing  3 16  grms.  of  Rochelli  '  oi 

it  ash  |>  i  lit  re,  30  c  c.  oi  Fehl 
solution,  and  60  o.o.  oi  water,  are  boiled  in  s  beak  r,  and 
26   c.e.    of   the    au  [ai     ■  Jul  ion,    of  a  conccn  not 

eeding    I  - < » i    per   cant  .    are   added,     The    mix)  m 
boiled;    the  precipitate  is  collected  in  a  filter-tube  con- 
tainii  and   is  dissolved  after  washing,  in   not 

more   than   ■">  e.o.  oi  25     30  pei    cent,    nil The 

filter  is  washed  three  or  four  times  and  the  solution  is 
evaporated  to  dryness  on  the  water-bath.  It  is 
important  to  remove  the  product  from  the  watei  bath  as 
Boon  as  the  crystalline  cupric  nitrate  is  formed,  i 
Bome  basic  Bait  may  be  produced,  The  cupric  nitrate  is 
dissolved  in  exactly  6  o.c.  of  nitric  acid,  thi  meter 

value  of  which  is  known,  the  solution  is  diluted  to  in  c  c. 
«i  1 7 •  -">  ('.  with  water,  and  is  examined  iii  the-  refracto- 
meter,  The  results  are  not  exactly  proportional  to  the 
values  nf  the  readings,  which  arc  converted  into  terms  of 
dextrose  by  the  following  table:  — 


Difference  tor 

Dextrose. 

Scale 

dlvisiuii- 

i  04   per  cent. 
dextrose. 

Per  cent. 

0-04 

20-8' 

2-4 

0-08 

28-21 

0-2G 

32-91 

0-29 

85-11 

0-80 

B2-4> 

2-0 

0-84 

lU-4i 

0-96 

70-4' 

1-9 

1-00 

72- Hi 

The  method  is  claimed  as  more  accurate,  more  rapid, 
ami  more  economical  than  the  usual  methods. — J.  F.  B. 

Pentoses;    Volumetric   method  for  determining  .     A. 

Jolles.     Ber.,  1905,  39.  96—97. 

0-2 — l'O  grm.  of  a  pentose  or  pentose-yielding  material  is 
mixed  with  200  e.c.  of  hydrochloric  acid  of  sp.  gr.  1-06, 
and  steam  is  passed  into  the  mixture  until  the  formation 
of  furfural  is  shown  by  Bial's  reagent,  to  be  complete, 
100  c.e.  of  hydrochloric  acid  being  added  during  the 
distillation.  An  aliquot  portion  of  the  distillate  is  neutral- 
ised and  mixed  with  a  known  volume,  in  excess,  of  standard 
potassium  bisulphite  solution,  which  reacts  with  the 
furfural   according   to   the   equation  : — 

<'+H3<U'HO  +  KHS03  =  C4H30.CH(OH).S03K. 
After  about  two  hours*  standing,  the  excess  of  bisulphite  is 
measured    by    titration    with    iodine    solution;    1   c.e.   of 
N/1    bisulphite    solution     corresponds    to    0-07505   grin. 
of  ]H'iitose. — T.  H.  P. 

Barley ;     Determination    of    extrael    oj    .      G.    Graf. 

Z.  ges.  Brauw..  1900,  29.  25— '20. 

The  author  has  devised  the  following  modification  of  the 
method  for  determining  extracts  of  barleys  in  use  in  the 
"  Wissenschaftliche  Station  fur  Brauerei  in  Munich."  The 
barley  is  ground  so  as  to  give,  when  tested  by  Vogel's 
grading  sieve,  86-2  per  cent,  of  tine,  and  13-8  per 
cent,  of  coarse  grist,  together  with  0-2  per  cent, 
of  husks.  25  grms.  of  this  grist  are  soaked  for 
15  hours  with  25  e.c.  of  malt-extract,  and  5" 
of  water.  The  mash  is  then  slowly  heated,  with 
stirring  and  replacement  of  the  evaporated  water,  to 
boiling  on  a  sand-bath  and  the  boiling  maintained  for 
5 — 10  minutes  ;  after  gelatinisation  occurs,  it  is  advisable 
to  add  a  few  c.e.  of  hot  water.  After  cooling  to  50  ('.. 
75  i  c.  of  malt  extract  are  added  and  the  whole  heated  in 
25  minutes,  to  75;  C.  at  which  temperature  it  is  kept 
until  saceharification  is  complete.  When  cold,  the  mash 
is  made  up  to  a  weight  of  225  grins.,  the  remaining  pro- 
cedure being  as  in  the  determination  of  the  extract  of  malt 
as  described  below.  The  malt-extract  is  best  prepared  by 
mixing  coarsely  ground  pale  malt  with  water  in  the  ratio  of 
1  :  5  and  allowing  to  stand  for  two  hours,  with  occasional 
stirring.     To  determine  the  extract  contained  in  the  malt 


employed, 

and  then  made  in.  ddition 

oi   water.     The  specific  grai 

then     mi 

read   of!   from    Bal  n 

fives    icsulis    m                  rei  ment    wit! 
\    Reichard   an. I    I' 

1904,  27,  345  and  366  ;    1905,28,37;  this  J.,  1905 

— T.   II     I' 

Carbon   MonoxiiL   in  lh   a  I  ;    D  n  nf by 

means  <>i  iodic  anhydride,     A.    Levy   and    A.    Pecoul. 
Comptea  rend.,  1806,  142.  162. 
(Jmtif.r  has  shown  thai  carbon  monoxide  when  mixed 
with  air.  reduces  iodic  anhydride,  and  that  the  reaction 
i-  parfei  tlj  quantitative  even  when  the  carbon  moi 
is    extremely    dilute.       Acetylene  red      B8     the     an- 

hydride Inn  the  reaction  js  r,,,i  complete,  and  is  only 
slight  when  (lie  acetylene  is  highly  diluted.  The  authors 
have  designed  a  method  for  the  detection  and  determina- 
tion of  carbon  monoxide  in  air,  based  on  thi-  reaction, 
the  iodine  liberated  being  absorbed  in  chloroform  and 
determined  colorimetrically.  In  studying  the  possible 
error  due  to  the  presence  of  acetylene,  they  have  found 
that  4  parts  of  acetv  lene  per  I0.IKMI  produce  only  the  very 
faintest  tint,  and  I  part  per  10,000  produces  none  at  all, 
whereas  the  presence  of  1  part  of  carbon  monoxide  jkt 
16)000  produces  an  intense  coloration.  It  is  concluded, 
therefore,  that  in  testing  normal  air  the  possible  pri 
of  acetylene  may  be  neglected,  but  that  in  testing  indus- 
trial gases  arrangements  must  be  made  for  the  previous 
absorption  of  the  acetylene,  as  well  as  of  sulphuretted 
hydrogen,  nitrous  fumes  and  other  disturbing  gases. 
When  extreme  accuracy  is  required,  the  iodine  lil 
is  to  be  absorbed  in  a  solution  of  potash. — J.  F.  B. 


Aeetylene  ;    Combustion  nf  by  oxygen. 

Beaupre.     II.,  page   168. 


P.  M. 


Chloroform   in    air,    blood   and    aqueous   liquids ;     Deter- 
mination  of   small    qaantitii  !   of   .     M.    Nicloux. 

Comptes  rend.,  1906,  142.  163—165. 
Small  quantities  of  chloroform,  not  exceeding  0-1  grm.. 
in  alcoholic  solutions,  are  determined  by  making  up  the 
volume  of  the  solution  to  60  c.e.  with  alcohol,  and  boiling 
the  liquid  under  a  reflux  condenser  with  10  c.e.  of  10  per 
cent,  pure  alcoholic  potash  for  about  1  hour.  The  flask 
is  cooled,  15  c.e.  of  water  are  added,  and  the  liquid  is 
made  exactty  neutral  to  phenolphthalein.  Potassium 
chromate  is  added  and  the  chlorine  is  titrated  with  a 
solution  of  silver  nitrate  containing  8-535  grms.  of  the 
salt  per  litre,  1  c.e.  of  which  corresponds  to  2  mgrms.  of 
chloroform. 

For  the  determination  of  chloroform  in  air,  the  air  is 
passed  at  the  rate  of  1  litre  in  30  minutes  through  two 
absorption  tubes  containing  95  per  cent,  alcohol,  which 
absorbs  the  chloroform.  For  the  determination  of  chloro- 
form in  blood  or  other  aqueous  liquids,  the  liquid  is  diluted 
with  five  times  its  volume  of  80 — 95  per  cent,  alcohol, 
acidified  with  0-25  grm.  of  tartaric  acid.  The  mixture  is 
distilled  in  a  Sehloesing's  fractionating  flask  and  the 
distillate  is  collected  in  10  c.e.  of  95  per  cent,  alcohol, 
until  one-third  of  the  total  liquid  has  been  distilled.  The 
determination  of  the  chloroform  in  the  alcoholic  solution 
i9  then  conducted  as  above.  There  appears  to  be  a 
systematic  error  inherent  in  the  method  whereby  the 
results  come  out  15 — 2  per  cent,  too  low. — J.  F.  B. 

Strophanthin.     Determination    of     in    strophanthus 

seeds  and  in  strophanthus  tincture.  Caesar  and 
Loretz'  Report,  September,  1905 ;  Pharm.  Centralh.. 
1905.  46.  859. 
Seven-  grms.  of  moderately  finely  crushed  strophanthus 
seeds  are  introduced  into  a  flask  with  70  grms.  of  absolute 
alcohol,  and  the  gross  weight  is  noted.  The  mixture  is 
then  digested  on  the  water-bath,  under  a  reflux  condenser 
for  one  hour.  After  cooling,  the  original  weight  is  made 
up  by  the  addition  of  absolute  alcohol  and  the  liquid  is 
filtered  ;  50-5  grms  of  the  filtrate,  equivalent  to  5  grms. 
of  the  seeds,  are  then  evaporated  in  a  porcelain  capsule 
on  the  water-bath.      When  the  alcohol  has  been  driven 
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off,  the  residue  is  treated  with  light  petroleum  spirit, 
and  the  solution  of  fat  thus  obtained,  is  filtered  through 
a  small  plain  filter.  After  washing  with  more  light 
petroleum  spirit,  the  insoluble  residue  on  the  filter  is 
washed  back  into  the  capsule  with  5  to  8  grms.  of  boiling 
water.  The  whole  is  then  heated  to  boiling  and  treated 
with  5  drops  of  basic  lead  acetate  solution.  The  lead 
precipitate  is  collected  on  a  filter,  and  washed  with 
boiling  water  until  the  filtrate  is  free  from  bitter  taste. 
The  filtrate  containing  the  glucoside  is  then  heated  to 
boiling,  and  freed  from  lead  by  means  of  hydrogen  sul- 
phide. After  heating  to  expel  the  gas,  the  lead  sulphide 
is  filtered  off,  and  washed  until  free  from  bitterness. 
If  only  the  crude  strophanthin  is  to  be  determined,  an 
aliquot  part  of  tliis  filtrate  may  be  evaporated  to  dryness 
in  a  tared  capsule  and  weighed.  If  the  amount  of  pure 
strophanthin  be  required,  the  glucoside  in  the  above 
filtrate  is  hydrolysed  into  strophanthidin,  by  boiling 
gently  for  two  hours  with  5  drops  of  hydrochloric  acid. 
When  the  volume  of  the  liquid  is  reduced  to  10  c.c,  it 
is  made  up  to  about  20  c.c.  by  the  addition  of  distilled 
water.  The  cold  solution  is  then  twice  shaken  out  with 
two  successive  washings,  each  of  10  c.c.  of  chloroform, 
and  the  chloroform  extracts  collected  in  a  small  tared 
flask.  The  aqueous  portion  is  again  boiled  for  half  an 
hour,  then  again  shaken  out  thrice  with  10  c.c.  of  chloro- 
form, these  chloroform  extracts  being  added  to  those 
previously  obtained.  The  aqueous  solution  is  again 
boiled,  and  if  any  bitter  taste  is  evident,  again  shaken 
out  with  chloroform,  the  process  being  repeated  until 
no  more  bitterness  is  evident.  The  bulked  chloroform 
extracts  are  then  distilled  to  dryness,  the  residue  dried 
till  of  constant  weight,  and  weighed  as  strophanthidin, 
1  part  of  which  =  2-182  parts  of  strophanthin. 

In  the  case  of  strophanthus  tincture,  51  grms.  are 
evaporated  to  drive  off  the  alcohol,  the  residue  treated 
with  15  drops  of  basic  lead  acetate  and  the  process  con- 
tinued as  above. — J.  O.  B. 


Aconite  Root  ;    Allcaloidal  valuation  of  .     Cfesar    and 

Loretz'  Report,    September,    1905;    Pharm.    Centralh., 
1905,  46,  860. 

Seven  grms.  of  moderately  finely  powdered  aconite  root 
are  macerated  for  half  an  hour  in  a  closed  flask  with  70 
grms.  of  ether  and  5  grms.  of  15  per  cent,  caustic  soda 
solution,  with  frequent  agitation.  The  ethereal  layer  is 
then  run  through  a  pad  of  absorbent  cotton  wool,  and 
set  aside  until  clear.  Fifty  grms.,  or  an  aliquot  part 
of  the  clear  ether  extract,  10  grms.  of  which  =  1  grm.  of 
root,  are  then  weighed  off,  and  shaken  out  with  15,  10, 
and  10  c.c.  in  succession,  of  a  1  per  cent,  solution  of  hydro- 
chloric acid.  The  acid  extract  is  filtered  into  a  separator, 
rendered  alkaline  with  ammonia,  and  shaken  out  with 
15,  10  and  10  c.c.  of  chloroform.  The  chloroform  extracts 
are  filtered  into  a  small  tared  flask,  the  solvent  is  distilled 
off,  and  the  residue  moistened  twice  with  5  c.c.  of  ether, 
each  lot  of  ether  being  driven  off  separately,  and  then  dried 
to  constant  weight  in  the  exsiccator.  To  determine  the 
amount  of  alkaloid  in  this  residue  volumetrically,  it  is 
dissolved  in  a  few  c.c.  of  absolute  alcohol,  treated  with 
20  c.c.  of  water  and  a  few  drops  of  hematoxylin  indicator, 
then  titrated  with  N/10  hydrochloric  acid,  each  c.c.  of 
which  is  equivalent  to  0-0645  grm.  of  aconitine. — J.  O.  B. 

Iodothymol  ["  Aristol  "] ;  Determination  of  iodine  in  . 

H.   Cormimbceuf.     Ann.   Chim.   anal,   appl.,   1905,   10, 
453—454. 

Hai.f  a  grm.  of  the  iodothymol  is  intimately  mixed  with 
3  grms.  of  pure  anhydrous  sodium  carbonate,  and  the 
mixture  is  fused  in  a  small  crucible  until  all  the  organic 
matter  has  been  burnt  off.  The  cooled  residue  is  then 
dissolved  in  warm  water,  the  solution  filtered,  and  treated 
with  half  its  volume  of  solution  of  ammonia.  The  iodine 
is  then  precipitated  in  the  usual  manner  with  silver 
nitrate,  and  weighed  as  silver  iodide.  The  amount  of 
chlorjde  present  as  impurity  is  found  by  acidifying  the 
filtrate  from  the  silver  iodide  precipitate  with  nitric  acid, 
when  silver  chloride  is  precipitated,  which  is  collected  and 
weighed. — J.  O.  B. 


Acetaldehyde ;     Determination    of    .     Seyewetz    and 

Bardin.  Bull.  Soc.  Chim.,  1905,  1000—1002. 
The  aldehyde  solution  is  diluted  so  that  it  contains  not 
more  than  approximately  7  to  8  per  cent.  Ten  c.c.  of  thia 
solution  are  added  to  4*0  c.c.  of  10  per  cent,  solution  of 
anhydrous  sodium  sulphite,  containing  one  or  two  drops 
of  phenolphthalein  indicator.  In  order  to  avoid  loss,  the 
solutions  and  mixture  should  be  kept  at  4°  to  5°  C.  The 
solution  is  then  titrated  in  the  usual  manner  with  N/1 
sulphuric  acid.  The  amount  of  aldehyde  present  is- 
deduced  from  the  quantity  of  acid  used,  according  to  the 
equation 

2Na2S03  +  2CH3CHO  +  H0SO4  = 

(S03HNa,CH3CHO)2  +Na"2S04. 
The  presence  of  paraldehyde  and  acetal  is  without  influence 
on   the  reaction  ;   if  acetic   acid   be   present   it   must   be 
determined  separately. — J.  O.  B. 

Formaldehyde  ;    Determination  of  in  Formaldehyde 

Pastilles  (T rioxymethylene).     E.  Rust.     Z.  aneew.  Chem. 
1906,  19,  138—139. 

The  author  has  modified  the  hydrogen  peroxide  method 
in  such  a  way  as  to  permit  of  operating  on  a  large  amount 
of  substance,  and  of  using  normal  acid  and  alkali  with 
phenolphthalein  as  an  indicator.  A  funnel  is  placed  in- 
the  mouth  of  a  250  c.c.  conical  flask,  and  1-9 — 2-0  grms. 
of  the  powdered  substance  weighed  into  it  from  a  tube. 
The  substance  is  washed  down  into  the  flask  by  about 
70  c.c.  of  N/1  sodium  hydroxide  solution  delivered  from  a 
burette,  and  dissolved.  Then  9 — 10  grms  of  neutral  30  per 
cent,  hydrogen  peroxide  are  added,  at  first  in  small  por- 
tions and  cautiously,  so  as  to  avoid  heating  and  frothing, 
then  more  rapidly."  After  two  hours  the  contents  of  the 
flask  are  heated  cautiously  to  boiling,  and  boiled  to 
destroy  the  excess  of  peroxide.  The  funnel  is  now  rinsed 
into  the  flask,  a  drop  or  two  of  phenolphthalein  added,  the 
liquid  titrated  with  N/1  acid  to  very  slight  excess, 
and  taken  back  with  the  ^T/l  sodium  hydroxide.  Any 
original  acidity  or  alkalinity  in  the  substance  must  be 
tested  for,  and  if  found,  titrated  and  allowed  for. — J.  T.  D. 

Feench  Patent. 
Musts,    Wines,    and    other   Acid    Liquids ;     Process    for 

determining  the  total  acidity  of .      P.  P.  A.  \ndrieu. 

Fr.  Pat.  357,957,  July  29,  1905. 

The  apparatus  consists  of  an  ordinary  gas-burette  fitted 
on  a  wooden  stand  and  connected  with  a  reservoir  of 
water.  A  side  tube  at  the  top  is  connected  with  a  gas- 
evolution  flask.  Into  this  flask,  20  c.c.  of  a  solution  con- 
taining 5  grms.  of  sulphuric  acid  per  litre  are  introduced, 
and  4  c.c.  of  a  saturated  solution  of  sodium  bicarbonate- 
are  placed  in  a  small  tube  which  is  supported  in  the  flask. 
The  apparatus  having  been  connected  up,  the  gas  is  evolved 
and  the  level  of  the  water  in  the  burette  is  read  off.  The 
reading  so  obtained  is  adjusted  on  a  calibrated  slide 
rule  opposite  the  figure  5  on  the  fixed  sulphuric  acid  scale 
of  the  rule.  The  operation  is  then  repeated  with  the  liquid 
under  examination,  and  the  new  volume  of  gas  evolved, 
corresponds  on  the  slide  rule  with  the  acidity  of  the  liquid 
in  grms.  of  sulphuric  acid  per  litre. — J.  F.  fi. 
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Gold ;     Double    Acetates    of .      Crystallised   barium 

auryl    hydroxide.     F.     Weigand.     Z.     angew.     Chem., 
1906,  19,  139—140. 

If  the  compounds  of  alkaline  earth  and  gold  oxide  formed 
by  precipitating  auric  chloride  with  baryta-water  (strontia, 
lime,  magnesia,  lead  or  zinc  hydroxide)  be  heated,  while 
still  moist,  with  acetic  acid,  crystallisable  salts  are  formed, 
shown  by  analysis  to  be  M(C2H302)2,2Au(C2H302)3. 
They  are  very  stable  in  the  dry  state,  out  their  aqueous 
solutions  slowly  decompose. 

From  the  filtrate,  after  precipitating  auric  chloride 
with  baryta-water,  small  yellow-green  crystals  slowly 
separate,  which  have  the  composition  BaOo(AuO)»,5H20. 

"  —  J.T.  D. 
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lion  of .     Her..  1905,  39.  2 

Tl iv- ii  m  dioxide  is  heated  in  a  tub 
chloroform   vapour    is    passed    over    it.      Thi 
BO,  +2CHCla      Tii'l,  ,_•((>•  Jin  I     occurs,  and 
tetrachloride    is  ed    in    a    led    receiver.     By- 

n ith  ixide,  and  «  iere- 

fori-,   probably   titanium   hydride,   being  formed,  besides 
bonyl  chloride  and   carbon  dioxide.     If  the   reaction 
be  carried  "ii  at  a  high  temperature,  white  needles  i  ondense 
in  the  receiver,  which  have  the  chara  loro- 

benzene.     Stannic  oxide  behaves  similarly,   but 
unaffected.-   J.  T.  D. 


Amines;   Action  of  Oxygen  on  aliphatic 
of  Copper.     \V.  Traube  and  Schonewald.     Ber.,   19 

39.  ITS-  1st. 

Sim  -  i.   Akad.   Wissensch.,    Berlin,    1866, 

and  Tuttle  (Annalen,  51.  283)  showed  that  by  the  a.  tion  of 
oxj  gen  on  ammonia  solution  in  presenci  of  metallic  copper, 
part  of  tin-  ammonia  is  oxidised  to  nitrons  acid.  The 
authors  have  examined  the  actii  d  on  ethylamine 

ami  methylamine  in  presence  of  copper.     Tiny  find  that 
tin-  n. rial  is  oxidised,  tun  no  nitrous  acid  is  prod 
tin-   amine    is   oxidised    to    the  ading   aldehyde 

(formaldehyde  from  methylamine,  and  acetaldehyde  from 
ethylamine)  and  ammonia  is  S|ilit  off.  With  glycocoll, 
ammonia  and  gl  id  are  formed,  but  in  this  ease 

nitrous  acid  is  also  produced. — A.  S. 


Qhicosides  and  Albuminoids  :   Alterations  of  the  Refractive 

Indices  of  the under  the  action  of  Enzymes,  Acids, 

and  Bacterid.  F.  Obermeyer  and  E.  Pick.  Beitr.  chem. 
1'hvsiol  u.  Path.,  1905,  '7.  331—381.  Woch.  f.  Brau., 
1906,  23.  4.V-47. 

The  authors  have  employed  the  refractive  index  as  a 
physical  measure  for  the  study  of  tin-  internal  constitu- 
tional changes  which  aci  ompany  the  splitting  of  complex 

bodies  into  simpler  ones  under  the  art. on  of  enzymes  and 
acids.      In  all  the  eases  in  which  the  splitting  of  glue 
and  polysaccharide  b  bj  enzymes  was  studied,  no  change 
was  observed   in   the   refractive  indices  of  the   mixtures. 
Many  of  these  reactions  have  been  proved  to  1  -iblc    \ 

equilibria,  anil,  since  the  sum  of  the  refractive  indices  of 
the  products  is  equal  to  the  refractive  index  of  the  original 
substance,  it  is  concluded  that  no  fundamental  alteration    I 
in    the    structural    relations   of   the    atoms    takes    place.    I 
Similarly,  the  splitting  of  the  bodies  of  this  class,  by  means 
of  acids,  is  not  accompanied  by  any  change  in  their  refrac- 
tive indices  uutU  the  reactions  have  proceeded  so  far  that 
secondary     changes     have     occurred.     The     proton! 
action  of  pepsin  also  takes  [.lace  without  alteration  ■  I 
refractive   index,    and   is,  therefore,  of   a   simple   nature. 
Trypsin,  on  the  other  hand,  in  its  action  on  all  albumins 
and  albuminoid  derivatives  susceptible  to  tryptic  ih_'.  -tion, 
causes  an  increase   in   the   refractive   index,    and    a    i 
profound    constitutional   change    is,    therefore,    indicated. 
This  difference  is  regarded  a-  being  absolutely  character- 
istic for  the  two  typical  proteolytic  ferments.      Digestion 
by  papayotin  is  not  accompanied  by  an  increase  in  the 
refractive  index.     The  splitting  of  albumin  by  the  action 
of  hydrochloric   acid  at  a  moderate   temperature  takes 
place   without    change   of   the   refractive   index,    but    the 
more  profound  change  effected  at  the  boiling  temperature 
is   accompanied    by    an   increase   in    the   refractive  index. 
Lastly,    it    is   found    that    the   digestion   or   fermentation 
of    meat    bouillon    and    Witte's  by   cultures   of 

bacteria,  such  as  the  powerfully  proteolytic  species  of 
Proteus,  cholera  vibrio  and  B.  co'i  comm.  is  accompai 
by  a  decrease  in  the  refractive  index,  indicating  that  the 
processes  of  bacterial  digestion  differ  in  some  essential 
particulars  from  those  effected  bv  pepsin,  trypsin  and 
acids.— J.  F.  B. 


i 
dry  E     Chadwiok,    .1.     E.    I:  m,    and 

I  I.    I       I  n.       I   Inn. 

I;-,  th  ol  iilua-\  iolet  light  on  i  t.  dioxide, 

in    partial]  t 
it  into  carbon  monoxide  and  o  ditioos  of 

the  experiment  .madi  ible  to  decide  what   jK-r- 

present  in  the  form  "f  ■>. 
If  the  carbon  dioxide  I"-  moisl  then  nposition. 

Departmental  CommiUet  on  Royal  School  of  Mines.     Final 
Report,  l-'li.,   1906.     (Wvman  and  Son.-.  Fettei   : 
K.C.I     Price   Id. 
Tiik  report  of  the  Departs  I  by 

all  tin'  existing  members  -namely:— Mr.  I:.  I:.  Hal-: 
K.c.  M.P.,  sir  Francis  Mowatt,  Sir  W.  de  \V.  Abnoy, 
I  U.S..  Sir  William  S.  I  huri  n.  Mi  v  II.  Leech,  Sir  Philip 
aus,  M.P..  Mr.  Walti  i  McDermott,  Mr.  F.  G.  ( Igilvie, 
Lord  Keav.  Sir  Arthur  W.  Riicker,  F.R.S.,  Mr.  Sidney 
\\  .1.1-.  Sir  Julius  I'.  Wi  rnhcr.  Sir  William  H.  White, 
F.R.S.,   Mr.  .).   C.   G.   Syfc  iry),  and  Mr.   F.    E. 

Douglas  (assistant   seen  tary). 

I  In  terms  of  reference,  and  the  text  --f  the  conclusions 
and   recommendations  are  given   below:— 

Terms  of  Reference. 

To  impure  into  the  present  working  of  the  Royal 
College  of  Science,   including  tl  t    Mines;    to 

consider  in   what   manner  the  staff,   together  with   the 

buildings  and  appliances  now  in  occupation  or  in  course 
of  construction,  may  be  utilised  to  the  fullest  extent  for 
the  promotion  of  higher  scientific  studies  in  connection 
with  the  work  of  existing  or  projected  institutions  for 
instruction  of  the  same  character  in  the  Metropolis  or  else- 
where ;  and  to  report  on  any  changes  which  may  be 
desirable  in  order  to  carry  out  such  recommendations  as 
they  may  make. 

Conclusions  and  Recomme.nd-itions. 

76.  The  conclusions  at  which  we  have  arrived  are  : — "3 
(1)  That    the    position    of    this    country    makes   further 

provision  for  advanced  technological  education  essential. 
('2)  That  the  students,  by  whose  advanced  techno- 
logical education  the  nation  would  protit,  are  not  actually 
obtaining  it  to  the  extent  which  is  desirable,  and  that 
this  is  due  to  :  — 

(a)  The  lack  of  facilities  for  instruction  in  certain 
important  Bubji 

(6)  The  absence  of  such  co-ordination  among  exist- 
ing institutions  of  technological  education  as  would 
permit  the  concentration  of  the  more  advanced  courses 
in  a  limited  number  of  institutions  ; 

(c)  An  insufficient  appreciation,  especially  on  the 
part  of  employers,  of  the  value  of  such  education. 

(3)  That  the  opportunities  for  research  in  our  techno- 
logical institutions  are  inadequate  to  the  industrial 
needs  of  the  Empire,  owing  not  to  an>  want  of  ability 
on  the  part  of  the  professors,  but  to  the  fact  that  much 
of  their  time  is  frequently  absorbed  in  the  giving  of 
comparatively  elementary  instruction  in  Pure  and  Applied 

nee. 

(4)  That  in  any  institution  in  which  the  highest  tech- 
nological education  is  given,  the  equipment  should  be 
adequate  for  tl  .  and  the  staff  should  include, 
at  the  head  of  the  several  specialised  branches  of  the 
work,  men  of  the  first  rank  in  their  profession. 

77.  From  this  point  of  view  the  recommendations  which 
we  have  the  honour  to  submit  in  reply  to  our  Terms  of 
Reference  may  be  summed  up  as  fellows: — 

That  the  present  combination  of  conditions  at  South 

Kensington   points  to   the  desirability  of  so  utilising 

the  resources  there  available,  and  of  making  additions 

to  these,  as  I-  form  on  that  site  an  institution  "f  the 

highest  standing,  an  institution  which,  with  the  staff. 

pment,  and  students  that  it  will  command,  would  go 

far  towards  remedying  the  above-mentioned  del 

7s.   The  remainder' of  our  Report  will  show  the  manner 

in  which  we   propose  that   effect   should   be  given   to  the 

view  thus  summarised,  and  will  take  up  the  threads  of 
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the  scheme  at  the  paint  at  which  our  Parliamentary  Report 
(Cd.  -2010).  of  the  20th  February  last,  left  them." 

79.  Tt  will  be  remembered  that  in  that  Report  we 
inquired  whether  the  Board  of  Education  were  in  a  posi- 
tion to  inform  us  (1)  that,  if  it  were  found  possible  to 
establish  a  scheme  such  as  we  had  sketched  in  outline. 
they  would  be-  willing  to  allow  the  Royal  College  of 
nee  (including  the  Royal  School  of  Mines)  to  be 
brought  into  it  under  a  common  government  and  adminis- 
tration ;  ami  (2)  that  the  exist  uncut  contribu- 
tion to  the  support  of  these  institutions  would  be  con- 
tinued under  the  new  conditions  on  the  scale  already 
made  necessary  by  the  provision  of  the  new  laborat 
of  the  Roj 

so.  We  print  m  Appendix  I.  the  answers  which  we  have 
received  from  the  Board  of  Education  to  these  inquiries. 
It  will  be  seen  therefrom  that  the  Hoard  have  replied  to 
the  first  of  these  questions  in  the  affirmative,  and  that,  in 
reply  to  the  second,  the  Government  have  intimated  that 
they  \ull  be  prepared  to  bring  the  Royal  College  of 
Science  and  Royal  School  of  .Mines,  including  the  new 
laboratories,  into  a  scheme  framed  on  lines  approved  by 
the  Board  of  Education,  in  accordance  with  this  Report, 
and  to  make  a  grant  of  £'20.000  per  annum  in  respect  of 
the  cost  of  staff  and  of  the  laboratory  expenses,  with 
provision  in  addition  for  certain  other  minor  expenses. 

81.  Tic  favourable  disposition  of  the  Government  has 
greatly  strengthened  our  position,  ami  enabled  us  to 
obtain  the  support  and  co-operation  which  we  consider 
necessary  to  ensure  the  snee  ■-.-  .  [  the  si  heme  described 
generally  in  our  Preliminary  Report. 

82.  The  gift  of  a  capital  sum  in  excess  of  the  minimum 
referred  to  in  Section  III.  of  that  Report  has  been 
secured. 

S3.  The  Commissioners  of  the  1851  Exhibition  are  pre- 
pared, if  satisfied  with  the  scope  and  constitution  of  the 
new  institution,  to  place  at  the  disposal  of  its  governing 
body  the  unoccupied  portion  of  their  estate  at  South 
Kensington. 

84.  The  Council  of  the  Gty  and  Guilds  of  London 
Institute  have  indicated  their  willingness  to  bring  the 
Central  Technical  College  into  a  scheme  to  be  framed 
to  their  satisfaction  on  the  general  lines  we  are  able 
to  recommend  in  this  Report- 
So.  We  attach  the  highest  importance  to  the  co-opera- 
tion of  the  London  County  Council,  as  the  local  educa- 
tion authority,  and  with  regard  thereto  the  most  cordial 
assurances  were  given  at  an  early  stage  of  tho  movement. 
The  Council,  on  the  27th  July,  1903.  received  a  report 
from  its  General  Purposes  Committee  upon  the  proposal 
contained  in  the  letter  which  Lord  Rosebery  had  a  short 
time  previously  addressed  to  the  Chairman  of  the  Council 
— a  proposal,  the  essential  features  of  which  art- 
incorporated  in  our  scheme — and  passed  a  resolution 
expressing  "  its  high  appreciation  of  the  important  pro- 
posal," and  its  welcome  of  "  the  establishment  of  further 
provision  in  London  for  advanced  technological  teaching 
and  research."  It  further  resolved  to  place  on  record  its 
opinion  that,  subject  to  certain  conditions  being  fulfilled 
(about  which  we  may  say  we  do  not  anticipate  any 
difficulty),  the  Council  would  be  well  advised,  when  the 
time  came,  to  contribute  a  sum  not  exceeding  £20,000  per 
annum  towards  the  maintenance  of  the  institution. 

86.  In  our  opinion  a  sufficient  maintenance  fund  is 
assured,  at  any  rate,  to  justify  a  commencement,  if  not  to 
cany  out  the  scheme  we  have  in  view  as  fully  as  we  hope 
may  be  possible  hereafter. 

ST.  As  stated  in  our  Preliminary  Report,  we  have 
inquired  into  the  working  of  the  Royal  College  of  Science 
and  the  Royal  School  of  Mines,  but  we  have  done  so  with 
a  definite  end  in  view.  We  think  it  appears  from  the 
answers  we  have  received  from  the  Board  of  Education 
to  the  questions  we  ventured  to  ask  in  that  Report,  taken 
in  conjunction  with  the  terms  of  reference,  that  it  is  the 
desire  of  His  Majesty's  Government  that  the  staff  of  the 
Royal  College  of  Science,  including  the  Royal  School  of 
Mines,  together  with  the  buildings  and  appliances  now 
in  occupation  or  in  course  of  construction  at  South 
Kensington,  should  be  utilised  to  the  fullest  extent  for 
the  promotion  of  higher  scientific  studies  in  connection 
with  the  larger  scheme  which  we  endeavoured  to  sketch  in 


outline  in  our  Preliminary  Report.  We  have  now  to  make, 
so  far  as  appears  to  us  possible,  recommendations  with 
regard  to  the  essential  features  in  the  constitution  and 
purposes  of  the  new  institution  which  we  propose  should 
be  created,  and  with  regard  to  the  position  of  the  several 
bodies  brought  with  it  under  a  common  government  and 
administration. 

88.  The  main  object  is  tin-  establishment,  at  South 
Kensington,  of  an  institution  or  g^-oup  of  associated 
Colleges,  of  Science  and  Technology,  where  the  highest 
specialised  instruction  should  be  given,  and  where  the 
fullest  equipment  for  the  most  advanced  training  and 
research  should  be  provided,  in  various  branches  of 
science,  especially  in  its  application  to  industry,  for  which 
no  sufficient  provision  already  exists  elsewhere.  The 
number  of  the  departments  will  be  limited  by  the  resources 
available,  and  at  first  a  selection  will  have  to  be  made 
among  them,  but  they  may  be  increased  almost  indefinitely 
as  additional  means  are  provided,  and  new  applications  of 
science  to  the  arts  and   industries  are  discovered.     The 

■  on  which  the  departments  are  established  should  be 
capable  of  gradual  expansion  with  the  increase  in  the 
number  of  students,  fitted  by  preliminary  education,  to 
take  advantage  of  the  teaching  and  training  contemplated. 

89.  The  scheme  should,  in  the  first  instance,  and  subject 
to  necessary  adjustments,  include  the  work  of  the  Royal 
College  of  Science,  the  Royal  School  of  Mines,  the  Central 
Technical  College,  and  departments  to  be  established  on 
tlie  additional  site  at  South  Kensington. 

90.  Such  being. the  scope  of  the  new  institution,  it  is 
necessary  that  we  should  make  recommendations  with 
regard  to  the  composition  and  functions  of  its  governing 
body,  and  the  question  at  once  arises  what  should  be  the 
relation  of  the  new  institution  to  the  University  of 
London.  On  this  question  it  is  necessary  to  premise  that 
we  are  agreed  that  it  is  desirable  that  the  new  institution 
should  be  established  immediately,  and  that  its  organisa- 
tion should  proceed  without  delay,  and  there  is  substantial 
agreement  among  us  that  for  this  purpose  a  governing 
body  of  the  character  sketched  in  a  subsequent  paragraph 
should  be  at  once  appointed  with  power  to  take  immediate 
action.  We  wish,  however,  to  put  in  the  forefront  of  our 
recommendations  under  this  head  a  proviso  that  they 
should  not  be  regarded  as  in  any  way  intended  to  prejudice 
the  future  settlement  of  the  question  of  the  relation 
between  the  new  institution  and  the  University.  This  is 
a  question  on  which  divergent  views  are  held.  It  is 
contended,  on  the  one  hand,  that  the  constitution  we 
recommend  for  the  immediate  future  should  not  be  a 
merely  temporary  one,  but  that  the  new  institution  should 
be  permanently  independent  of  University  control :  and, 
on  the  other  hand,  that  the  new  institution  should  pass, 
as  soon  as  may  be,  under  the  control  of  the  University, 
the  character  of  the  University,  and  the  composition  of 
its  Senate,  being  changed  to  such  extent  as  may  be  found 
necessary  for  this  purpose. 

91.  We  append  a  brief  statement  of  arguments  which 
have  been  put  forward  in  support  of  these  two  views. 

92.  For  the  first  view  it  is  said  : — 

"  It  is  assumed  that,  whatever  may  be  the  subsidiary 
purposes  of  the  new  institution,  its  principal  purpose 
must  be  to  afford  a  two  years'  course  of  advanced  study, 
linking  science  with  investigation,  production  and  manu- 
facture, to  students  of,  say.  nineteen  years  of  age  and 
upwards,  who  have  received  elsewhere  a  good  general 
education,  and  have  passed  in  addition  through  the 
equivalent  of  a  two  years'  systematic  training  in  science, 
whether  at  the  new  institution  itself  or  elsewhere.  Such 
an  institution,  while  it  will  make  for  the  general 
intellectual  development  of  its  students,  will  have  their 
preparation  for  the  work  of  life  as  its  dominant  aim.  It 
must  therefore  maintain  close  contact  with  current 
practice  in  the  industries  of  the  Empire,  and,  although 
it  will  not  overlap  these,  the  transition  from  the  school 
to  the  world  of  work  must  be  easy  and  natural.  Industrial 
and  commercial  conditions  are  constantly  altering,  the 
character  and  relative  importance  of  manufacturing 
processes,  and  even  of  entire  sections  of  national  activity 
are  subject  to  unforeseen  variation.  An  institution  which 
is  to  keep  touch  with  these  interests  must  be  corres- 
pondingly  elastic.      Its    organisation  must  be  free  from 
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common  to  tin-  new  institution  ami  the  1  Diversity  could 
nut  in-  formulated  without  such  compromises  as  would 
si-riniisly  imperil  the  efficiency  oi  both. 

Moreover,  Btudents  for  advanced  courses  of  study  in 
the  in-"  institution  should  be  drawn  from  all  parts  oi  the 
Empire.  It  should,  in  tait.  In-  aii  Imperial  College  "t 
Technology,  admission  to  which  should  In-  Bought  bj  men 
trained  in  tin-  Universities  ami  Technical  Colleges  at 
home  and  in  the  Dominions  beyond  tin-  sea.  Freedom 
from  subordination  to  any  existing  University  would 
enhance  its  attraction  tor  1  Ii      students  whose  pre- 

liminary training  had  been  obtained  elsewhere,  and  would 
indicate  us  distinctive  oharaoter  as  an  imperial  College. 
Students  would  be  free  to  take  degrees  at  London  I 
veraity  or  other  UniversitieB,  in  addition  to  tin-  I 

I  lip! as. 

"  London  University  has  sp<-,  iul  obligations  laid  upon 
it  in  connection  with  tin-  London  district,  and  must  con- 
tinue to  fultil  them.     It  cannot  claim  any  peculiar  right 

to  provide  tor  Imperial  needs.  On  all  these  grounds  it  i^ 
undesirable  to  attempt  amalgamation  of  the  new  institu- 
tion  with  London  University.1 

93.   For  the  second  view  it  is  said: — 

*'  (1)   Modern  opinion,  at  Inline  and  abroad,  is  in  accord 
that  degrees  should  In-  given  tor  advanced  techno! 
eduoat  ion. 

"  In  this  country,  it  it  is  possible  to  infer  a  settled 
policy  from  recent  ami  numerous  precedents,  it  appi 
that  sin  h  degrees  should  be  given  by  Universities.  Not 
to  mention  recent  developments  at  the  older  Universil 
the  power  of  conferring  degrees  tor  advanced  instruction 
in  technology  has  been  given  by  each  of  the  live  Uni- 
versity  Charters  granted  within  the  last  five  years,  as  well 
as  to  the  University  of  London,  when  it  started  on  its 

leer. 

"  Since  it  is  recommended  that  the  new  institution 
shall  be  (as  each  of  its  existing  component  parts  already 
is)    a    School    of   the    University   of    London,    the    Report 

emplates  no  change  in  the  degree-giving  power  of   | 
the   I'niversity.      Then-    would,    however,   evident!}    be 
danger  of  friction  between  the  University  and  a  powerful 
School  if  each  were  regarded  by  the  other  as  external  to 
itself. 

"  Nor  is  it  desirable  that  the  great  engineering  societies 
should  have  a  large  share  in  the  management  of  the 
chief  Engineering  College  in  the  Metropolis,  without 
having  a  corresponding  share  in  settling  the  conditions 
under  whioh   degrees  are   given,   and   without   being  also 

iated  with  the  management  of  other  London  Si ihi 
of  Engineering  of  University  rank. 

••  i  ts  could  be  attained  if  all  these  institu- 

tions were  under  a  common  control  (which  could  hardly 
be  other  than  that  of  a  modified  Senate  of  the  Univer- 
sity), and  if  the  bodies,  which  on  the  alternative  scl 
would  be  interested  only  in  the  new  College,  were  given 
such  representation  on  the  Senate  as  would  enable  them 
to  exert  a  powerful  influence  in  deciding  the  terms  on 
which  the  degrees  in  Engineering  were  given,  and  in  eon- 
trolling  all   Engineering  education  of  University  rank  in 
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-Illeleney. 

"(3)  As  to  the  question  whether  a  University  i  the 
proper  body  to  exeroise  control  over  an  [mperia]  Technical 
College  it  must  be  obsei  ved  : — 

"Kratly,  that  one  of  the  '  purposes'  oi  the  University 
of  London  approved  by  Parliament  is  to  '  hold  forth  to  all 
classes  and  denominations  both  in  the  United  Kingdom 
and  elsewhere  without  any  distinction  whatsoever  an 
encouragement  for  pursuing  a  regular  and  liberal  course  of 
education'  (Statutes,  Section  ii).  The  University  is  not, 
re,  a  local  bodj  only.  Its  energies  were  not 
intended  to  be  confined,  and  are,  in  fact,  im!  confined,  to 
the   Iniied   Kingdom  or  to  London. 

"  Secondly,  that  the  proposal  to  give  ultimate  r* 
to  the  I'niversity  is  bound  up  with  that  for  the  appoint 
ment  of  a  Royal  Commission,  which  would  probably  give 
to  the  representatives  of  Engineering  on  the  Senate, 
adecpiate  powers  to  deal  with  the  conditions  on  which 
in  that  subject  are  conferred,  and  to  seoure  the 
i no  lie  flexibility  in  the  conduct  not  only  of  the  new 
College  but  of  the  whole  faculty  of  Engineering. 

"  Thirdly,  that  an  Imperial  institution  which  throws 
its  doors  open  to  all  must  he  lamely  local  in  oharaoter. 
Nav,  it  should  be  SO,  if  the  mingling  of  British  and 
Colonial  students,  which  it  is  one  of  the  main  objects  of 
Imperial  Education  to  secure,  is  to  be  attained.  Further, 
a  successful  local  institution  of  the  first  rank  must  b 
in  part  National,  Imperial,  and  even  International.  It  is. 
in  fact,  impossible  to  -haw  a  clear  Line  of  demarcation 
between  Imperial  and  Local  Education.  An  Imperial 
institution  must  have  a  strung  local  basis,  and  the  effect 
of  its  creation  on  local  education  is  a  matter  of  primary 
importance.  An  attempt  to  establish  side  by  side  two 
systems,  one  Imperial  and  the  other  local,  would  only 
lead  to  confusion." 

i)4.  We  do  not  consider  that  the  establishment  of  the 
new  institution  should  be  delayed  pending  a  decision 
between  these  two  views,  or  that  the  general  lines  of  its 
organisation  (except,  possibly,  as  respects  the  Governing 
Bod}  i  should  be  regarded  as  other  than  permanent.  If 
changes  can  be  made  in  the  character  and  constitution  of 
the  University  which  will  make  it  desirable 
mate  the  two  institutions,  we  should  wish  to  Be 
modifications  made,  and  an  amalgamation  effected  accord- 
ingly, and  we  venture  to  d  Commis- 
sion should  be  appointed  to  consider  what  these  changes 
should  be. 

96.  Meanwhile,  for  the  reasons  wo  have  already  given, 
and  subject  to  the  proviso  we  have  already  made,  we 
recommend  that  a  Governing  Body  should  be  established 
consisting  of  forty  members  appointed  as  follows  : — 

Six  by  the  Crown  ; 

Four  by  the  Board  of  Education  ; 

Five  each  by  the  University  of  London,  the  London 
County  Council,  and  the  Council  of  the  City  mid  Guilds 
of  London  Inst  it  i 
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Four  by  the  teaching  staff  of  the  new  institution ; 

Two  by  the  Commissioners  of  the  Exhibition  of  1851  ; 

One  each  by  the  Royal  Society,  the  Institution  of  Civil 
Engineers,  the  Institution  of  Mechanical  Engineers,  the 
Institution  of  Electrical  Engineers,  the  Iron  and  Steel 
Institute,  the  Institution  of  Naval  Architects,  the  Society 
of  Chemical  Industry,  the  Federated  Institution  of  Mining 
Engineers,  and  the  institution  of  Mining  and  Metallurgy. 

'JO.  The  Governing  Body  should  have  the  general 
management,  direction  and  administration  of  the  new 
institution,  which  should  be  established  in  the  first 
instance  as  a  School  > . t"  the  University  of  London. 

!>7.  For  the  purposes  of  the  new  institution  the  Com  ru- 
ing Body  should  have  the  entire  disposal  of  the  accommo- 
dation provided  by  the  Loyal  College  of  Science,  including 
the  buildings  in  course  of  construction  at  South  Ken- 
sington, the  Central  Technical  College,  and  all  buildings 
which  may  be  erected  on  the  additional  site  at  South 
Kensington. 

98.  The  site  and  buildings  of  the  Royal  College  of 
Science  including  the  buildings  in  course  of  construction 
should  either  remain  the  property  of  His  Majesty's  Govern- 
ment or  be  transferred  to  the  Governing  body  of  the  new 
institution,  as  His  Majesty's  Government  may  determine. 

99.  The  site  and  buildings  of  the  Central  Technical 
College  should,  if  and  so  long  as  they  desire  it,  remain 
the  property  of  the  City  and  Guilds  of  London  Institute, 
who  should  provide  for  their  maintenance  and  repair. 

100.  The  Governing  Body  should  be  incorporated,  and 
subject  to  such  special  provisions  as  may  be  made  by 
their  instrument  of  incorporation  they  should  receive  and 
expend  fees  and  other  funds  which  may  be  assigned  to 
the  purposes  of  the  new  institution,  they  should  appoint 
the  professors  and  the  other  members  of  the  staff,  they 
should  determine  the  departments  and  subjects  of  instruc- 
tion, they  should  control  the  arrangement  of  the  courses 
of  instruction,  and  the  award  of  diplomas,  and  they  should 
make  provision  for  the  protection  of  students  now  in  the 
constituent  institutions  and  of  the  existing  diplomas. 
Further,  in  each  of  the  departments  of  the  new  institu- 
tion the  Governing  Body  should  appoint  a  Board,  not 
necessarily  consisting  of  members  of  their  own  bodv,  and 
including  members  of  the  teaching  staff  and  persons  with 
practical  experience  of  industrial  requirements,  to  give 
expert  advice  with  regard  to  such  particulars  connected 
with  that^department  as  the  Governing  Body  may  refer 
to  them. 

101.  We  recommend  that  it  be  an  instruction  to  the 
Governing  Body  to  enter  into  negotiations  with  the  Uni- 
versity of  London,  with  King's  College,  and  pending  its 
actual  incorporation,  with  University  College,  with  regard 
to  the  co-ordination  of  the  engineering  work  of  these 
Colleges  with  that  of  the  new  institution.  If,  for  the 
purpose  of  carrying  out  such  co-ordination,  funds  are 
needed,  either  for  transferring  the  Engineering  Depart- 
ments of  one  or  both  of  these  Colleges  to  South  Kensing- 
ton, or  for  carrying  on  at  these  Colleges  work  of  an 
advanced  type  which  would  otherwise  be  done  at  South 
Kensington,  or  in  aid  of  any  other  arrangement  for  that 
purpose  to  which  the  Governing  Body  may  agree,  we 
recommend  that  the  Governing  Body  be  authorised  to 
incur  such  reasonable  expenditure  as  may  in  their  opinion 
be  necessary.  Subject  to  such  arrangements,  we  recom- 
mend that  instruction  in  the  higher  branches  of  tech- 
nology should,  as  far  as  possible,  he  concentrated  at  South 
Kensington.  In  the  establishment  of  new  departments 
we  do  not  think  it  will  be  possible  at  present  to  go  much 
beyond  the  various  branches  of  engineering,  with  mining 
and  metallurgy,  though  we  hope  provision  may  be  made 
later  for  other  subjects.  We  think  the  principal  technical 
and  engineering  societies  should  In-  consulted  as  to  the 
departments  most  requiring  development  and  expansion, 
and  as  to  the  number  of  students  for  whom  it  is  desirable 
to  make  provision  in  each  department.  In  view  of  the 
character  of  the  subjects  which  will,  it  may  be  expected, 
predominate  on  the  South  Kensington  site,  it  must,  we 
think,  before  long  become  a  question  whether  the  Biological 
Department  of  the  Royal  College  of  Science  shall  be  retained 
there.  As  soon  as  this  question  becomes  ripe  for  settle- 
ment the  provision  to  be  made  for  that  department  will 
bo   a   matter   for   negotiation. 


102.  In  our  Preliminary  Report  we  indicated  the 
principal  subjects  which  should,  in  our  opinion,  either  at 
once  or  in  the  early  future,  be  within  the  purview  of  the 
institution,  and  gave  illustrations  of  the  kind  of  higher 
or  more  specialised  applications  of  these  subjects,  some 
of  which  we  suggested  should  be  dealt  with.  We  do  not 
think  we  can  usefully  offer  more  precise  recommendations 
than  are  made  in  that  Report  as  to  the  priority  in  which 
the  different  branches  of  study  should  be  undertaken, 
believing  that  this  is  a  matter  which  will  be  best  left  to 
the  Governing  Body. 

1(13.  We  think,  however,  that  it  may  be  found  possible, 
even  in  the  immediate  future,  to  make  arrangements  for 
the  establishment  of  departments  dealing  adequately  with 
the  greater  number  of  the  special  sections  of  applied 
science  named.  Thus  it  would  seem  that  certain  of  these 
departments  might  be  accommodated  in  the  buildings  of 
existing  London  institutions,  while,  for  others,  special 
accommodation  would  fall  to  be  provided  at  once  in  the 
first  additions  to  the  buildings  already  available  on  the 
South  Kensington  site.  For  example,  in  view  of  the 
character  and  standard  of  the  work  now  carried  out  by  the 
Central  Technical  College,  we  think  prominence  should 
be  given  in  the  new  institution  to  certain  specialised 
developments  of  mechanical  and  electrical  engineering. 

104.  We  have  already  reported  that  we  think  a  fully- 
equipped  Central  School  of  Mines  should  be  maintained, 
providing  a  full  course  of  instruction  in  mining  and 
metallurgy,  especially  in  the  mining  and  metallurgy  of 
metals  produced  in  India  and  the  Colonies,  but  not  found 
in  workable  quantities  in  the  United  Kingdom.  This 
would  constitute  one  department  of  the  new  institution. 
In  this,  as  in  the  other  departments,  care  should  be  taken 
that  the  specialised  and  advanced  instruction  is  organied 
with  due  regard  to  provision  already7  made  elsewhere — for 
example,  it  would  probably  be  undesirable  to  include 
provision  for  advanced  treatment  of  the  metallurgy  of 
iron  and  steel. 

105.  It  should  be  borne  in  mind  that  the  traditions  and 
prestige  of  the  Royal  School  of  Mines  and  the  Associate- 
ship  of  that  school  are  valuable  assets,  and  we  think  care 
should  be  taken  to  preserve  those  traditions  and  that 
diploma. 

106.  We  think  the  specialised  course  of  mining  should 
be  of  two  years'  duration,  in  which  the  teaching  should 
be  restricted  to  technical  and  advanced  instruction. 
Special  courses  of  mining  and  metallurgy  should  be  pro- 
vided for  those  students  who  are  subsequently  to  be 
engaged  in  mining  and  metallurgy  respectively,  but  all 
such  students  should  receive,  as  far  as  possible,  con- 
current instruction  in  both  mining  and  metallurgy. 

107.  In  our  opinion  accommodation  should  be  provided 
in  this  department  for  100  to  120  fully-qualified  students, 
i.e.,  fifty  or  sixty  entries  in  each  of  the  two  years  con- 
templated, so  that  forty  to  fifty  students  might  be 
expected  to  pass  out  each  year  after  successfully  com- 
pleting the  course. 

108.  Vacation  work  under  the  guidance  of  school 
authorities,  in  districts  where  practical  work  is  con- 
ducted, is  a  great  and  valuable  feature  of  American  and 
Canadian  Schools  of  Mines.  We  think  it  would  be 
advantageous  for  students  of  the  Royal  School  of  Mines 
to  have  one  short  period  of  practical  mine  surveying  and 
of  mining  work  generally  in  a  metalliferous  mine,  and 
another  similar  period  of  experience  of  the  work  of  a  coal 
mine.  For  while  we  do  not  recommend  that  the  Royal 
School  of  Mines  should  specialise  in  coal  mining  as  in 
metalliferous  mining,  we  believe  that  such  experience,  in 
a  department  of  mining  in  which  Great  Britain  is  pre- 
eminent, would  afford  most  valuable  educational  opportu- 
nities, even  for  mining  students  whose  future  work  was 
to  be  metalliferous  mining.  From  the  evidence  before  us 
we  think  that  it  might  l«-  of  advantage  that  the  arrange- 
ments  for  thi  -<  ,  ourses  of  vacation  work  should  be  made 
through  such  institutions  as  the  Camborne  Mining  School 
and   the  Wigan    Mining   College  respectively. 

109.  One  of  the  Sub  committees  which  we  have  had 
occasion  to  appoint  from  time  to  time  in  the  course  of 
our  deliberations  was  .barged  with  the  consideration  of 
the  curriculum,  accommodation,  and  appliances  suitable 
for  the  Royal  School  of  Mines,  and  we  submit  in  Appendix 
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\lll    thi    report   which  was  made  to  os  by  thai  Sub- 
ittee. 
I  in    At  hrst.  lit  . 1 1 1 \  rate,  we  think  preliminary 
should   be  given  in  the  new   institution.     Bui 

one  hand)  we  do  not  ro<  ommend  that  admission 
higher  technical   courses  Bhould    be  limited  t. 
who  obtain  their  preliminary  training  then  ilur 

hand  we  think  that,  both  as  regards  the  general  - 
nf  the  students  admitted  and  the  character  of  thi 
provided,   this   prelii  rich    "t    the   new    in 

tioti  should   be  organised  with  the  definite  intenti 
preparing  thoroughly  suitable  candidati  • 
in  the  a<l\  i  the  higher  instruction  which  it 

principal  object  of  the  new  institution  to  afford. 

111.  No  Btudent  should  be  admitted  to  anj  specialised 
technioal  department  who  has  not  received,  either  in  the 
new  institution  itself  or  eleewhere,  an  adequate  tra 

of  a  technical  and  scientific  character  such  as  should  be 
eommon  to  every  branch  of  engineering.     He  should  have 

■  two  years  on  a  course  o)  instruction  in  science  such 
as  he  could  obtain  in  a  well-organised  college  or  technical 
institution,  after  having  reached  the  standard  of  gei 
education  usually   marked  by   University  matriculation. 
An  examination  tist  should  be  imposed  on  all  cai 
for  admission  to  tin-  higher  departments,  except  in  the 

of  students  who  show,  bv  some  recognised  qualifica- 
tion, that  they  have  received  the  necessary  preliminary 
training,  and  whin  there  are  mare  candidates  for  admis- 
sion '  rtment  than  can  be  received  the 
beet  should  In-  selected  on  a  competitive  basis. 

112.  The  preliminary  training  to  be  given  in  the  new 
institution  should  be  of  the  kind  which  has  just  been 
referred  to.  It  should  consist  of  a  course  i  t  two  years' 
instruction  in  science,  technology,  and  engineering,  of 
such  a  character  as  the  Governing  Body  consider  the  i 
suitable  preparation  for  the  specialised  courses,  ana  it 
should  be,  in  the  main,  common  to  all  students 

ing  to  advam  i  d  instrui  I  ii  n  in  any  department.     \\  e  have 
already  indicated  our  opinion  that  students  who  have  not 
attained  a  certain  standard  of  general  education  an 
littid  to  obtain  the  fullest  advantage  from  the  bj 
instruction  of  the   higher  departments.     We,   therefore, 
think   that   evidence   of   this  should   be   required 
admission  to  the  preliminary  department. 

113.  With  regard  to  educational  arrangements  we 
recommend    that,    subject    to   reservations   made    bj    any 

■'ituent  institution  or  co-operating  body  which  mat 
stipulate  for  the  right  to  enter  students  under  pn  si  I 
conditions,  students  should  enter  not  for  any  one  of  the 
constituent  institute  i   the  new  institution  as  a 

whole,  with  a  view  to  following  out  courses  to  be  arranged 
by  the  Governing  1»  dy. 


114.  The    professors    of    I 
should  be  regardi 

1  Ifi    I  hen  Id  In-  a  principal  offia  r  of  thi 

union,  w  ho  Bhould  be  respon  able  to  thi 

for  the  ■■■■    hi  all  the 

constituent  institul 

110.  It  must,  in  our  opinion,  be  left  to  the  Governing 
Body  to  work  out   tin-  scheme  in  detail  and  to  make 
statutes  and  regulations  for  the  new  institution  in  . 
accordance  w ith  oar  i 

117.  We  desire,  in  bringing  this 

<"n   deep  indebtedness  to  Mr.  d 
tary.    for   the   devotion   ami    knowledge    which    he    ha.< 
n  our  task.     Alike  in   his  work   here 
throughout  the  two  years  during  which  the  Committee 

n  sitting,  and  in  the  investigation  which  be  ha.-, 
conducted  for  us  abroad,   b  the  utmost 

zeal  and  discretion, 

118.  To  Mr.  Douglas,  also,  our  Assistant  Secretary,  we 
are  under  much  obi  the  qualil 

for  the  .  .1  which  bo  has  collected  for 

IIS,  and  for  the  amount  of  work  which  he  has  put  into  the 
discharge  of  his  duties. 

The    signatures    of    -Mr.    Walter    ttcDermott    ai 
William    11.   White  arc  subject   to   a  statement  defining 

lion  of  tl"-  proposed  Royal  Commission  I 
sider  what  cl  ild  he  made  in  tin    character  and 

constitution  •  •(  the  University  of  London  in  order  that  the 
new  institution  may  he  amalgamated  therewith.  The 
signatories  of  this  statement  express  the  opinion  that  it  is 
vital  to  the  sun  ess  of  tin-  new  institution  that  it-  oi  - 
tion  and  equipment  for  the  part  it  is  to  play  in  t. 
education  Bhould  be  entrusted,  for  a  minimum  period  of 
are,  io  a  special  governing  hody,  such  as  is  recom- 
mended m  the  report  :  that  the  uninterrupted  action  of 
that  In  dy  should  be  assured  during  this  ix-riod  ;  and  that 
inquiry  bv  loyal  Commission  or  otherwise  should  be 
deferred  until  experience  has  been  gained  in  actual 
working. 

Lord  Rea\  and  Sir  Arthur  Kiieker  add  a  memorandum 
in  which  they  record  their  opinion  that  it  is  desirable  in 
the  interests  of  higher  education  and  of  the  new  institution 
that  steps  should  be  taken  as  soon  as  possible  to  incoi  | 
it  in  the  University  of  London. 
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Names  of  Articles. 


Per 


Tariff 

valuation. 


Chemicals.    Drugs,    medicines.    Narcotics,    am     dyeing   and    Tanning 

Materials. 
Chemical  products  and  preparations — 

Acid,  sulphuric    lb. 

Alkali.  Indian  (sajji-kbar)  cwt. 

Alum   

Arsenic  (other  than  European) 

(China  mansill   

other  sorts    — 

Bicarbonate  of  soda  cwt 

Copperas,  green  — 

Explosives,  namely,  blasting    gelatin,  dynamite,    roburite,  tonite,  and  all  other 
descriptions,  including  detonators  and  blasting  fuse. 

Sal  ammoniac    cwt. 

Sulphate  of  copper  

Sulphur,  (brimstone),  flour  

roU   

rough  

All  other  sorts  of  chemical  products  and  preparations,  including  saltpetre,  borax,  grape  — 

sugar  and  glucose,  tut  excluding  nitrate  tiloride  of  potassium,  sulphate 

of  ammonia,  sulphate  of  potash  and  kainit  salts,  which  are  free. 
Drugs,  medicines,  and  narcotics — 

Banslochan  (bamboo  camphor)    lb. 

Brimstone  (amalsara    cwt. 

Camphor,  refined,  cake    lb. 

partially  refined,  cake,  in  bli  nt  13  lb 

Camphor,  crude,  in  powder    

China  root  (chobchinii,  rough    

Cocaine — 

Quinine  and  other  alkaloids  of  cinchona      — 

All  other  sorts  of  drugs,  medicines,  and  narcotics,  except  opium   — 


E.    a. 


4 

19 


U 

0 

8 

0 

0 


ad  ral. 
6    0 

ad  ral. 


30 

17 

S 

5 


ii 
S 
- 
4 
0 
ad  ral. 


0  4 
16  0 

2  0 

1  10 

1  - 

9  0 

ad  vol. 

ad  vol. 


Duty. 


Per  cent. 


21 


tree 
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No. 

B  of  Articles. 

Per. 

Tariff 
valuation. 

Duty. 

12 

Dyeing  and  tanning  materials — 

lb. 

lb. 
owt. 

R.   a. 

1      41 
1      8» 

1  12" 

2  01 
2     41 
2   12 
U     4} 
0      7 
0     s 

0  6} 
II    14 

ad  val. 

1  8 
ail  val. 
40     0 

8     8 

:',     S 

ad  val. 

Per  cent. 
B 

„       70            „                 

..      80           ..               

..    100           „               

..      1G           „               

..      20           ..               

" 

dry   

•• 

•■ 

» 

■' 

New  Books. 

La  CbrAMIQuE  Industriklle.  Par  Albert  Granger, 
1).  ps.  8c.,  Professeur  de  Chimie  et  de  Technologie 
( 'eramique  a  1'Ecole  d' Application  dc  la  Manufacture 
Nationals  de  Sevres.  Gauthier-Villars,  Imprimenr- 
l.ibraire.  Quai  des  Grands-Aueustins,  55,  Pans,  1905. 
Price  17  Fr. 

8vo  volume,  containing  (J27  pages  of  subject  matter,  and 
an  alphabetical  index.  There  is  also  a  glossary  of  terms 
used  in  the  industry  with  their  meanings,  also  a  table  of 
contents.  In  the  text  are  179  illustrations.  The  subject 
matter  is  sub-divided  and  classified  as  follows  : — I.  Plastic 
Substances.  II.  Nonplastic  Substances.  III.  Tests  of 
Raw  Materials,  and  Analysis  of  Pastes,  Colours,  &c. 
IV.  Preparation  of  Raw  -Materials.  V.  Preparation  of 
Pastes.  VI.  Moulding.  VII.  Drying  and  Furnaeing. 
VIII.  Baking  the  Wares.  IX.  Glazes.  Enamels.  X. 
Terra-cotta.  XI.  Refractory  Products.  XII.  Crockery 
and  Earthenware.  XIII.  Stone-ware.  XIV.  Porcelain. 
XV.  Decoration.  XVI.  Importance  of  the  Ceramic 
Indus  trv. 


Conversations  ok  Chemistry.  First  Steps  in  Chemistry. 
I'.\  V.  Ostwald,  Professor  of  Chemistry  in  the 
University  of  Leipsic.  Translated  by  Stuart  K.  Turnbull. 
Part  II. — The  Chemistry  of  the  most  Important 
Elements  and  Compounds.  First  Edition.  John 
W  il'-y  and  Sons,  New  York,  1905.  Price  8s.  6d.  nett. 
Chapman  and  Hall,  Ltd.,  London. 

Small  12mo  volume,  containing  373  pages  of  subject 
matter  with  32  illustrations.  There  are  45  chapters  of 
subjects  taken  from  inorganic  chemistry,  and  chiefly 
relating  to  the  principal  elements  and  compounds.  The 
treatment  of  the  matter  is  by  way  of  question  and  answer. 


The  Production  of  Aluminium  and  its  Industrial 
Use.  By  Adolphe  Minet.  Translated,  with  additions, 
by  Leonard  Waldo.  S.I).  (Harv.).  First  Edition. 
John  Wiley  and  Sons,  New  York,  1905.  Price  10s.  6d. 
nett. 

12mo  volume,  containing  256  pages  of  subject  matter 
with  57  illustrations,  and  alphabetical  indexes  of  subjects 
and  authors'  names.  The  subject  matter  is  classified 
as  follows: — Part  I. — Processes  for  the  Production 
of  Aluminium.  A.  Chemical  Methods  of  Producing 
Aluminium.  B.  Electrochemical  Methods  of  Producing 
Aluminium.  Part  II. — Aluminium  and  its  Alloys, 
.Methods  of  Working  and  Uses.  A.  The  Aluminium 
Industry.  B.  Aluminium  and  its  Alloys.  C.  Working 
of  Aluminium.  D.  Uses  of  Aluminium.  Appendix — 
Supplementary  Notes. 


Le  Blanchissage  et  l'Afpret  du  Lqjge.  Louis 
Verefel.  Ail\  Bureaux  dc  la  Revue.,  64,  Chaussee 
d'Antin,  1900.  Price  3  frcs. 
12mo  volume,  containing  173  pages  of  subject  matter 
with  73  illustrations,  and  a  table  of  contents.  The  subject 
matter  is  classified  thus : — Part  I.  Bleaching.  1. 
Nature  of  Articles  Bleached.  2.  Theory  of  Bleaching. 
3.  Chemical  Products  used  in  Bleaching.  Bleaching 
by  Cleansing  Agents.  II.  Industrial  Bleaching. 
Part  II.     Ftnishtno. 


Electric  Power.  What  it  is,  and  what  it  can  do. 
By  Alfred  W.  Marshall,  M.I.Mech.E.,  &c.  Perceval 
Marshall  and  Co.,  26-29,  Poppin's  Court,  Fleet  Street, 
E.C.,   1906      Price  3d. 

Pamphlet,  12mo  size,  containing  41  pages  of  subject 
matter,  including  a  glossary  of  "  Every-day  Electrical 
Terms  Simply   Explained." 
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Official   Notices. 


I ;\  rRAOBDEN  SJH    GENEB  \l.  MEETING    01    I  HE 
80CIETC . 

is  hereby  given  that  mi  Extraordinary  General 
Meeting  of  the  Society  will  be  held  at  3.30  o'clock,  pre- 
..  in  the  afternoon  oi  Tuesday,  the  twenty-seventh 
day  of  Uaroh,  1906,  at  the  Bouse  of  the  Society  of  Arts. 
John  Street,  Adelphi,  W.C.,  bj  kind  permission  of  the 
Council  of  that  Society,  with  the  object  of  considering 
and  adopting  the  resolution  mentioned  in  the  Requisition 
hereinafter  set  forth  : — 

"  To  THE   PRESIDENT    AND   t'olM  IL  OP  THE 

Society    ok    Chemical    Industry. " 

We,  (he undersigned  Members  of  the  Socioty  of  Chemical 
Industry,  hereby  request  that,  in  accordance  with  Bye-Law 
40,  you"  will  convene  an  Extraordinary  General  Meeting 
of  the  Society  with  the  object  of  considering,  and  if 
approved  by  the  said  Extraordinary  Meeting,  of  adopting 
the  following  resolution  (that  is  to  say)  :  — 
Resolution 

"That  it  is  desirable  that  the  Society  of  Chemical 
Industry  as  now  existing  should  be  incorporated  under 
and  subject  to  the  grant  of  a  Royal  Charter  and  that 
the  Council  he  and  hereby  is  authorised  to  take  all 
necessary  steps  to  procure  the  grant  of  a  Royal  Charter 
of  Incorporation." 

Dated  this  twenty-second  day  of  December,  1905. 

Here  follow  signatures  of  the  following : — 

George  Beilby.  Henry  de  Mosenthal. 

V.  G.  Bloede.  Prof."Chas.  E.  Munroe. 

Jas.  H.   Bowman.  Jas.  P.  Murray. 

Eugene  A.  Byrnes.  Robert  \V.  Neff. 

Kustace  Carey.  A.  L.  Norton. 

Prof.  Frank  Clowes.  D.  H.  T  Peploe. 

Frederick  P.   Dewey.  Dr.  W.  H.  Perkin. 

Dr.   Edward   Divers.  Dr.   Frederick  B.   Power. 

Dr.  A.  R.  L.  Dohtne.  Sir  William  Ramsay. 

Thos.   Fairley.  Sir  Boverton  Redwood. 

Dr.  Fred.  W.  Frerichs.  Walter  F.   Reid. 

Oscar  Guttmann.  President  Ira  Remsen. 

Samuel  Hall.  Sir  Henry   E.   Roscoe. 

Jas.  Otis  Handy.  George  D.  Rosengarten. 

Dr.   B.  J.   Harrington.  Dr.  Samuel  P.  Sadtler. 

Dr.   Edward  Hart.  Alfred  Gordon  Salamon. 

Otto  Hehner.  Dr.   Karl  F.  Stahl. 

E.  Grant  Hooper.  H.  E.  Stuart. 

David  Howard.  Sir  Joseph  W.   Swar.. 

H.  Aug.  Hunicke,  H.  P.  Talbot. 

C.  C.   Hutchinson.  M.  J.   Taylor. 

Prof.  Edward  H.  Keiser.  E.   C.  Thompson. 

Prof.  W.  R.  Lang.  Dr.  T.  E.  Thorpe. 

Ivan  Levinstein.  Prof.   W.   A.  Tilden. 

Arthur  R.   Ling.  Thos.  Tyrer. 

Anthony   Mi  Hill.  John  H.   Usmar. 

Edward  Malliuckrodt.  \V.   H.    Van  WinckeL 

N.  H.  Martin.  S.  S.  Voorhees. 

Prof.   R.   Meldola.  Dr.  YV.  H.  Walker. 

Dr.  Rudolph  Messel  R.  A.  Wallace. 

Dr.   W.   Lash  Miller.  Charles  Wightman. 

Dr.  Ludwig  Mond.  Dr.  H.  W.  Wiley. 


SIXTH  INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTRY.   ROME,    1906. 

The  Sixth  International  Congress  of  Applied  Chemistry 
will    be  held   in   Rome,  commencing  on  April  "Joth,  1906. 

The   attention    of    Members    is    drawn    to    the  Notice 
which  accompanied  the  February  1 .1th  issue  of  the  Journal. 

The  General  Secretary  will  be  obliged  if  those  members, 
who  have  made  arrangements  directly  with  tl  e 
Gomrnittee  in  Rome,  will  forward  their  names  to  the 
Society,  in  order  that  arrangements  may  be  made  for  a 
headquarters  in  Rome  and  for  combined  travelling.  It 
would  also  he  of  service  if  they  would  indicate  their 
contemplated  date  of  departure  and  proposed  route,  and 
also  whether  they  have  a  preference  for  any  particular 
hotel  in  Rome. 


Deaths. 

Donald,  Jas  ,  96,    Inei  inerley,     . 

Littlewood,   Dr.    i  i      B 

Pal a,  D.C.,  U.S.A. 

Lyte,   P.   Maxwell,  17.  Mentono  Man-ion-. 
London,  8.W.     Man  h    I 


Nottingham  Section. 


g  lield  at  Derby  on  Wednesday,  January '2Hh,  1906. 

MR.    J.    St.    C.    PATON    in     1  ll  i:    I  11  1IB. 


NOTES  OX    FOAMING  GLUE 

111     11.    .1.    «  LTSOX. 

The  paper  on  this  subject  by  Trotman  ami    I 
the  last  meeting  of  this  Section  having  given  rise  to  some 
interesting  discussion,   il    was  thought   that  some  n 
the  results  of  some  experiments,  performed   quite   inde- 
pendently and   without    knowledge  of  their  work,   would 
prove  an  interesting  adjunct  to  their  pa 

The  evils  of  foaming  glues  are  well  known  to  thi 
uected  with  the  trade,  for,  although  a  glue  may  in  every 
other  respect  be  excellent,  it  will  he  immediately  con- 
demned for  many  purposes  if  it  foam*.  Among  the 
various  causes  to  whi  h  foaming  in  glue  is  attributed  are 
the  following.:— (1)  The  preseno  ilkaU  or  alkaline 

earth;  (2)  Free  acidity;  (3)  The  addition  of  zinc  com- 
pounds; (-4)  Prolonged  heating  cither  in  Open  pans  or 
under  pressure  ;  (5)  the  presence  ol  mm  in  pointed  out  by 
Rideal.  It  was  with  the  object  of  throwing  further  light 
on  the  cause  of  foaming  that  a  series  of  experiments  were 
commenced.  A  difficulty  experienced  at  the  outset  was 
the  absence  of  a  reliable  comparative  test,  by  which  tin- 
amount  of  foam  produced  by  a  glue  could  be  measured 
with  any  degree  of  accuracy. 

The  following  is  the  method  usually  described  in  text 
books  ; — "  A  10  to  20  per  cent,  solution  of  glue  is  stirred 
with  an  egg-beater  or  glass  rod  for  a  few  seconds;  the 
height  of  the  foam  is  measured  in  inches."  No  test 
could  be  more  vaguely  described,  and  more  us> 
This  being  so,  the  method  communicated  to  the  discussion 
on  Trotman  and  Hackford'a  pap  ised  (seetl 

Feb.  lo.  pages  108—9),  and  has  been  used  in  the 
experitni  ate  dee  i  ibed  in  these  a 

(1)  The  effect  of  free  alkali.— Fat  thi*  experiment  a 
sample  of  British-made  bone  glue  was  used.  \\  lien  broken 
up,  two  quantities  of  5  grms.  each  were  weighed  out  ;  to 
one  5  c.c.  and  to  the  other  111  c.c  of  N,  5  sodium  hydroxide 
solution  were  added,  and  both  were  then  subjected  to  the 
foam  test  with  the  following  result : — 

Table  I. 


c.c.  of  S  5 
Weight  of        sodium        Made  up  c.c.  to  top    c.c.  to  top       c.c. 
glue  taken,     hydroxide       to  c.c.      of  loam,    of  solution,  foam. 
in  gnus.  added. 


5 

SO 

i 

45 

5 

5 

50 

78 

45 

5 

10 

50 

80 

I7. 

It  does  not  appear  from  the  result  of  this  experiment 
that  the  presence  of  free  alkali  material!]  the 

amount  of  foam,  the  amount  present  being  considerably 
more  than  would  be  found  in  an  ordinary  sample  of  glue, 
but  it  is  believed  that  it  would  tend  e  foam  in 

two  ways  if  present  in  the  material  from  which  the  glue 
was  made,  or  if  added  in  the  course  of  extraction.  First, 
it  would  combine  with  any  grease  to  form  a  soap,  and, 
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secondly,  it  would  assist  in  the  formation  of  gelatone.  the 
effect  of  which  is  dealt  with  later  on. 

^2i  Thi  effect  of  fru  acidity. — Using  the  same  sample  of 
glue  to  test  the  effect  of  free  acid  in  glue,  the  results,  which 
will  be  given  in  Table  II..  were  obtained  :  — 


T.\RI.E     II. 

Weight  of 

glue  take  a 

in  grms. 

Substance          Made  up 
added.              to  c.c. 

c.c.  to 
top  of 

foam. 

c.c.  to 

top  of 

solution. 

c.c. 

Main. 

5 
5 
5 

oc.e.X    ;H,SOj 

1"  c.e.N      H   >h, 
5  c.c.  H  .SO  , 
-  i  ..  SO.. 

50 
50 
50 

7.'. 
90 
86 

45 
45 
45 

30 
45 
41 

As  in  the  ease  of  free  alkali,  the  acidity  is  higher  than 
would  be  expected  in  an  ordinary  sample" of  glue,  so  that 
free  acidity  can  hardly  be  considered  as  tending  to  produce 
foaming  in  glue.  It  has  been  found,  however,  as  will  be 
seen  from  the  following  experiments,  that  sulphurous  acid, 
sometimes  used  as  a  preservative  and  bleaching  a^ent, 
does,  as  one  would  expect,  tend  to  increase  the  foam, 
though  not  considerably.  Four  sample  cakes  of  glue  were 
obtained  as  follows: — (1)  Bleached  with  sulphurous  acid 
(boric  acid  present)  :  (2)  Unbleached  (boric  acid  present)  ; 
(3)  Bleached  (boric  acid  absent);  (4)  Without  bleaching 
or  boric  acid,  5  grms.  of  each  subjected  to  the  foam  test 
gave  the  following  results  :  — 


Table 

III. 

Xo. 

Weight  of 
glue  taken 
in  grms. 

Made  up 
to  c.c. 

c.c.  to  top 
of  foam. 

c.c.  to  top 
of  solution. 

c.c. 
foam. 

1 

2 

3 

4 

5 
5 
5 
5 

50 

so 

SO 

50 

82 
77 
80 
76 

45 
45 
45 
45 

37 
32 
35 

31 

Boric  acid  appears  to  have  little  or  no  influence  on  the 
amount  of  foam  produced. 

(3)  The  effect  of  zinc  compounds. — Zinc  sulphate  appears 
to  lengthen  the  time  required  for  the  foam  to  die  away. 

(4)  The  effect  of  heat.— 500  c.c.  of  a  10  per  cent,  solution 
of  glue,  50  c.c.  of  which  gave  28  c.c.  of  foam,  was  kept  at  a 
temperature  of  180"  F.  for  seven  hours.  At  the  end  of  the 
first  hour  50  c.c.  taken  out  gave  30  c.e.  of  foam  ;  after  three 
hours  33  c.c.  of  foam,  and  after  seven  hours  37  c.c.  of  foam. 
A  gradual  increase  in  the  amount  of  foam  is  produced  as  the 
period  under  heat  is  lengthened.  500  c.c.  of  a  10  per  cent. 
solution  of  glue  having  a  foam  test  of  22  c.e.  was  made. 
This  was  also  kept  at  a  temperature  of  180°  F.  for  seven 
hours  with  similar  results.     After  the  first  hour  there  were 

24  c.e.  of  foam,  after  the  second  27  c.c.  of  foam,  at  the  end 
of  seven  hours  32  c.c.  of  foam. 

From  these  results  it  appears  that  heat  must  be  a  very 
important  factor  in  producing  foam,  and  further  experi- 
ments confirm  this. 

A  sample  of  glue-size  was  taken  at  a  stage  in  the  process 
of  manufacture  where  the  period  under  heat  had  only 
been  short.  A  portion  was  made  int..  a  10  per  cent,  solu- 
tion, no  preservative  being  present.  50  c.c.  of  this  solution 
subjected  to  the  foam  test  gave  only  20  c.c.  of  foam  which 
rapidly  died  away.  After  further*  treatment  with  boric 
acid  and  bleaching  50  c.c.  of  a  10  per  cent,  solution  gave 

25  .c.  of  foam.  The  glue-size  then  underwent  a  further 
period  of  heating  for  concentration,  and,  when  a  sample 
was  diluted  to  a  10  per  cent,  solution,  it  registered  as  much 
as  45  c.c.  of  foam.  Other  sample  cakes  of  glue  made  from 
glue-size,  taken  at  the  early  stage  of  the  process  of  manu- 
facture as  in  the  last  experiment,  were  then  tested  in 
the  usual  way:  5  grms..  mail.-  n|  t . .  50  c.c.,  gave  20  c.c.  of 
foam  which  soon  disappeared.  Sample  cakes  obtained 
from  the  final  stag"  of  the  process  tested  in  the  same  wav. 
gave  42  c.e.  of  foam. 

Heat,  then,  appears  to  be  the  all-important  factor  in 
producing  foaming  glue  ;     the   prolongation   of  the   time 


under  heat  in  the  process  of  manufacture  only  tends  to 
produce  foaming  glue,  and  the  manufacturer  who  succeeds 
in  reducing  the  period  under  heat  to  the  shortest  possible 
will,  in  all  probability,  produce  the  least  foaming  glue.  It 
would  be  a  rather  difficult  problem  to  manufacture  glue 
without  heat,  but  I  am  convinced  that  by  careful  atten- 
tion and  improved  methods  of  manufacture  the  amount  of 
foam  in  glue  could  be  reduced  to  a  minimum. 

The  next  question  to  consider  was,  in  what  way  does 
heat  tend  to  bring  about  foaming  ?  The  only  theory 
which  seems  to  suggest  itself  as  a  probable  explanation  is 
that,  under  the  continued  influence  of  heat,  hydrolysis 
of  the  gelatin  (first  formed  from  the  collagen  of  the 
material  operated  upon)  to  gelatone  must  take  place. 
Trotman  and  Hackford  have  shown  that,  under  the  influence 
of  heat,  the  nitrogen  precipitated  by  zinc  sulphate  decreases, 
and  what  they  term  peptone,  or  gelatone,  nitrogen 
increases  ;  and  it  has  been  shown  in  this  paper  that  the 
foam  also  increases,  so  that  it  woidd  appear  reasonable,  to 
conclude  that  gelatone  is  the  principal  foam -producing 
substance  in  glue. 

Gelatone  not  being  obtainable,  the  analogous  substance, 
peptone,  was  used  in  some  experiments. 

Five  grms.  of  dry  peptone,  treated  like  a  sample  of  glue 
in  the  foam  test,  gave  so  much  foam  that  it  was  impossible 
to  measure  it. 

Experiments  were  then  made  by  adding  to  glue  varying 
quantities  of  dry  peptone  and  estimating  the  amount  of 
foam  produced  with  the  following  results: — 

Table  IV. 

The  effect  of  peptone. 


Weight  of      Peptone 

glue  taken        added 

in  grms.    i    in  grms. 

Made  up 
to  c.c. 

c.c.  to 
c.c.  to  top     top  of 
of  foam,     solution. 

c.c. 
foam. 

5                0-02             50               78 
5                   005               60                  85 
5                  0-10               50                  93 
5               0-50            50        above  100 

45         !     33 
45                40 
45          ;      48 
45          above  55 

Peptone  and  gelatone  being  analagous  substances  it 
appears  reasonable  that  gelatone  would  act  in  a  similar 
manner  to  peptone  in  producing  foam. 

(5)  The  presence  of  Mucins. — If  gelatones  were  the  only 
foam-producing  substance  in  gelatin  or  glue,  one  would 
expect  to  find  a  proportional  re-iation  between  the  gelatone 
nitrogen  of  glue  and  the  amount  of  foam  produced ; 
generally  speaking,  this  is  so,  but  exceptions  have  been 
found,  as  will  be  seen  on  reference  to  the  following  table  : — 

Table  V. 


Gelatone  N 

Total 

Gelatin 

by  differ- 

c.c. to 

c.c.  to 

c.c. 

No. 

nitrogen 

by  ZnSOi 

ence  as 

top  of 

top  of 

foam. 

as  gelatin. 

gelatin. 

foam. 

solution. 

1 

78-26 

5S-5:! 

19-73 

95 

45 

50 

2 

79-56 

72-19 

7-37 

73 

45 

28 

3 

78-26 

72-19 

6-87 

78 

45 

25 

4 

74-36 

61-89 

12-47 

83 

45 

38 

Xos.  1  ami  4  were  known  to  be  prepared  from  material 
which  underwent  little  or  no  preparation  prior  to  boiling, 
while  Xos.  2  and  3.  though  going  through  the  same  boiling 
process,  were  made  from  prepared  material — Xo.  3 
receiving  rather  better  cleansing  than  Xo.  2.  The  presence 
of  mucins  would  explain  this  difference,  and  confirmation 
has  been  obtained  on  this  point  by  adding  to  solutions  of 
glue,  varying  quantities  of  wash  waters  from  the  cleansing 
operations,  and  estimating  the  foam  produced :  with 
increasing  quantities  of  wash  water  there  was  a  corres- 
ponding increase  in  the  amount  of  foam. 

Grease  as  a  foam-producing  factor  has  not  been  experi- 
mented with,  because,  with  the  improved  methods  of 
degreasing  material,  it  is  very  rarely  that  one  comes 
across  grease  in  glue  in  these  days. 

Conclusions. — Bv   the   selection   of  good   material   and 
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subjecting    il     i"    thorough    degreasing    and    clean 
operatiom,  and  then  reducing  the  period   undei    heat   to 
the  shortest  possible,  it  is  thought  that  a  glue  would  bo 
obtained  that  would  be  practically  foam  free  ;    but  even 
if  the  material  be  well  prepared  and  the  boiling  operations 


neglected  on<    must    be   prepared   t"  find   foai 
resulting. 

Orel    i    lai  from   various  sources, 

British  and  foreign    no  sample  of  glue  has  been  found 
Ik-  foam  free  bj  mv  test. 
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I.— PLANT,  APPARATUS  &  MACHINERY. 

(Continued  ;r<>ni  i>a<j<    168,) 

English  Patent. 

Separators   i^r  liquids;    Centrifugal .     Aktiebolaget 

Separator  and  E.  A.   Forsberg,  Stockholm.     Eng.  Pat 
21,190,  <Vt.  is.  L906. 

The  claim  is  for  a  separator  in  which  the  relative  propoi 
turns  of  the  separated  liquids  can  be  regulated  by  resist- 
anoes  which  are  adjustable  from  the  outside  of  the  bowL 
The  resistances  consist  of  strips,  wings,  &c,  placed  between 
tlie  inner  wall  of  the  bowl  and  the  liner,  between  the  bowl 
and  tin'  npper  plate,  or  in  the  Rpace  between  the  bowl  and 
the  top  disc.— W.  H.  ('. 

United  States  Patents. 

Drying-machine.      .1.    H.    Lorimer.      Philadelphia,      Pa. 
U.S.  Pat.  811,306,  Jan.  30,  100t>. 

The  material  to  be  dried  is  carried  between  a  pair  of  endless 
Iwnds  or  aprons  of  open-work  through  a  chamber  through 
which  air  circulates.  The  bands  have  sprocket  chains 
at  then  edges  which  pass  over  guide-wneels  at  cither 
end  of  the  chamber,  where  they  are  slightly  separated  to 
allow  of  the  supply  or  discharge  of  the  material  being 
treated.  The  bands  travel  backwards  and  forwards 
within  the  chamber,  and  the  npper  band  is  prevented 
by  guides  fixed  to  the  walls  of  the  chamber  from  pressing 
too  heavily  upon  the  lower  one  which  carries  the  material. 

— W.  H.  C. 

Drying  and  Conditioning  machine.     J.  H.  Lorimer,  Phila- 
delphia. Pa.      U.S.  Pat.  811.307.  Jan.  30,  1900. 

A  iiryinc  and  a  conditioning  chamber  are  placed  end  to 
end  and  the  materials  to  be  treated  are  passed  through 
them  in  succession,  being  carried  on  an  endless  band  in  a 
manner  similar  to  that  described  in  the  preceding  abstract. 
The  drying  and  the  conditioning  mediums  are  circulated 
in  each  chamber  independently. — W.  H.  C. 

furnace.      T.    Suzuki.    Sunamura.    Japan.       U.S.    Pat. 
812,380,   Feb.   13,   1906. 

See  Eng.  Pat.  3015  of  1903  :   this  J.,  1905,  1054.— T.  F.  B. 

furnaces  .    Method  of  preserving  tin   inner  watts  of . 

F.  C.  W.  Timm.  Hamburg.     U.S.  Pat.  812,619,  Feb.  13, 
1906. 

See  Fr.  Pat.  353,566  of  1905  j  this .!..  L905,  1020.  —  T.  F.  B. 

French  Patent. 

mis  mixtures,  especially  tin  oxygen  and  nitrogen  of  the 

air;     Apparatus    for    mechanically    separating . 

E.  F.  M.  Farcot.     Fr.  Pat.  358,397,  Oct.  10,  1905. 

The  gaseous  mixture  is  led  into  a  box  or  chamber  made  in 
the  form  of  a  sector  of  a  circle,  the  inlet  being  at  the  centre 
of  the  circle.  This  box  is  rapidly  rotated,  whereby,  it  is 
claimed,  the  lighter  gas  is  carried  round  with  it,  whilst  the 
heavier  sras  tends  to  collect  in  that  portion  rearmost  to 
the  direction  of  rotation. — A.  S. 


II.— FUEL,    GAS,    AND    LIGHT. 

[Continued  from  i«iq>*  170.) 

Power  production  ;    Modern      —  and    its  relation  to  the 
coal  resoura  -  ■</  <,r,at  Britain.     <•.  T    Beilby     Add 
to  the  Glasgow  University  Eng,  Soc,  Jan.  II,  1906. 

At  a  moderate  estimate  there  an  in  Great  Britain  steam. 
engines  and  boilers  with  a  yearly  output  of  5,000,000  h.p. 
which  consume  not  Less  than  5  lb.  of  coal  per  i.h.p.  hour  or . 
roughly,  50,000.000  tons  per  annum  (see  thi>  J..  1X99.  643). 
Tlie  author  advocates  the  use  of  gas  engines  and  steam 
turbines  whereby  the  coal  consumption  might  be  reduced 
to  1-5  lb.  per  i.'h.p.  hour,  or  a  total  of  1'i.OOO.fHlO  tons. 
This  would  imply  an  annual  saving  of  £9,800,000,  whilst 
the  cost  of  making  the  change  in  plant  need  not  exceed 
£50,000,000,  or.  if  the  powei  is  to  be  delivered  as  elec- 
tricity, £i',i_i.iiiiii.(iiiii.  The  use  of  producer  gas,  .such  as 
Monti  L'as.  in  efficient  internal  combustion  engines  or  the 
employment  of  steam  turbine-,  give-  a  means  of  producing 
power  in  bulk  as  cheaply  as  at  certain  of  the  more 
important  water-power  stations  in  America  and  Europe. 
Apart  from  the  gains  to  the  individual  manufacturer  who 
consumes,  and  the  engineer  who  supplies  this  power. 
the  nation  derives  a  great  economic  advantage  by  the 
conservation  of  its  coal  resources,  more  especially  in  view 
of  the  steadily  increasing  demand  for  power  per  head  of 
the  population,  which,  if  it  had  to  be  met  by  the  old 
wasteful  system,  would  still  further  tax  the  coal  resoin 

— H.    L. 

Bunsen  flanu  :    Study  of  the .     \V.  Allner.     J.  Gas- 

beleucht..  19(15.  48.  1035-1041,  1057—1066,  1081—1086, 
1107— 1112. 
Haber  and  Riehardt  (this  J..  1904.  97li)  have  shown  that 
the  temperature  of  the  inner  cone  of  a  Bunsen  flame  (see 
this  J.,  1S91.  992,  993)  supplied  with  coal  gas.  may  l>e 
calculated  from  the  chemical  composition  of  the  products 
of  combustion,  by  making  use  of  the  alteration  of  thecon- 

stant  it-  of  the  eouilibrium  =£ -~  with  the  tem|>crature. 
The  author  has  extended  this  investigation  to  the  case- of 
flames  supplied  with  mixtures  of :  carbon  dioxide  and 
hydrogen,  carbon  monoxide  and  hydrogen,  methane  and 
hydrogen,  methane,  hydrogen  and  carbon  dioxide,  benzene 
and  hydrogen,  benzene,  hydrogen  and  carbon  dioxide, 
and  pure  benzene.  In  all  these  cases,  except  with  the  two 
first-mentioned  mixtures,  the  temperature  could  be  calcu- 
lated from  the  composition  of  the  products  of  combustion, 
but  in  the  case  of  the  benzene  flame,  it  was  found  necessary 
to  withdraw  the  combustion  liases  from  the  lower  portion 
of  the  flame,  since  with  such  a  hot  flame  (about  -JIMMI  ('.) 
the  equilibrium  is  displaced  during  the  withdrawal  of  the 
gases  through  the  cooling  zone  at  the  upper  part  of  the 
inner  flame.  In  the  case  of  the  mixtures  "f  hydrogen 
with  carbon  dioxide  and  carbon  monoxide  respei  tively. 
it  is  probable  that  the  temperatures  produced  are  not 
sufficiently  high  for  equilibrium  to  be  attained  in  a  short 
time. — A.  S. 


-4«<r   burner:     Radiation    of   flu     — 
Gasbeleucht,  1906,  49. 


H.   Rubens. 
-30. 


J. 


The  author  examined  the  total  emission  spectra  of  the 
incandescent  Auer  mantle,  the  spectral  region  studied 
ranging  from  V=0-45/i  to  \  =  1S/i.  Measurements  were 
made  with  an  incandescent  Auer  mantle,  the  Bunsen  flame. 
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and  a  non-luminiferous  mantle  prepared  by  burning  off 
an  ordinary  mantle,  dipping  it  in  ink  and  then  igniting  in 
the  Bunsen  flame.  With  the  optical  pyrometer  the  tern- 
peratur'-  of  the  incandescent  Auer  mantle  was  given  as 
1600°— 1600°  C,  and  that  of  the  non-luminiferous  mantle 
as  1050°— 1100-  C.  The  results  of  the  investigation  are 
set  out  in  tables  and  curves.  In  the  incandescent  con- 
dition the  Auer  mantle  is  almost  perfectly  transparent 
for  the  radiation  of  the  Bunsen  name.  The  emissive  power 
of  the  Auer  mantle  is  very  high  in  the  blue  region  ot  the 
s]«fvtrurn,  decreases  strongly  as  the  red  is  approached, 
and  only  begins  to  increase  again  in  the  region  of  rays  of 
very  long  wave-lengths  (beyoni  1  \  =  5/i).  The  Auer  mantle, 
indeed,  forms  a  very  good  source  of  ultra-red  rays  of  long 
wave-length,  since,  unlike  other  high-temperature  sources 
of  light,  it  emits  hardly  any  heat  rays  of  short-wave  length. 
This  small  emission  of  dark  heat  rays  of  short  wave- 
length by  the  mantle,  is,  together  with  its  high  tem- 
perature, the  cause  of  its  high  luminosity.  In  the  region 
of  the  visible  spectrum" (between  \  =  0-45u  and  \  —  0-~fi) 
nearly  2  per  cent,  of  the  total  radiation  of  the  Auer  mantle 
is  visible,  as  compared  with  only  a  few  thousandths  of 
that  of  a  perfectly  black  body  at  the  same  temperature. 

Comparative  tests  with  mantles  of  pure  thoria  and  ceria 
respectively  showed  that  the  ceria  plays  a  similar  role  to 
i  sensitising  agent  in  photography,  in  that  it  produces  an 
absorption  band  in  a  favourable  position,  without  appre- 
ciably influencing  the  remaining  spectral  region.  It  is, 
however,  by  no  means  a  satisfactory  agent  in  this  respect, 
and  the  author  states  that  if  it  were  possible  to  discover  a 
substance  capable  of  making  a  thoria  mantle  act  as  a 
black  body,  not  only  with  regard  to  the  visible  rays  of 
short  wave-length,  but  also  in  the  yellow  and  red  regions, 
without  affecting  the  ultra-red  rays,  the  illuminating 
power  of  the  incandescence  gas  burner  could  be  tripled. 

—A.   S. 

Gas  calorimeter.     C.  V.  Boys.     XXIII.,  page  234. 


English  Patents. 

Combustion   products  :    Apparatus  jor  the   generation  of 

under  pressure  jor   motive   povx  r.     A.    E.    Beck. 

Earlswood,  Warwickshire.  Eng.  Pat.  1329,  Jan.  24. 
1905. 
The  producer  consists  of  two  chambers,  one  above  the 
other,  lined  with  refractory  material  and  surrounded 
by  a  coil.  The  upper  chamber  i.-,  provided  with  grate- 
like supports  for  the  fuel,  which  is  charged  through  a 
hopper  by  a  rotary  feeding  arrangement.  An  outlet 
for  the  ashes  is  provided  on  the  bottom  of  the  upper 
compartment.  Compressed  air,  entering  through  the 
preheating  coil,  is  forced  through  the  fuel  from  top  to 
ni.  whilst  in  the  lower  chamber  an  additional  supply 
of  air  or  steam,  or  a  mixture  of  both,  is  provided.  The 
mixture  of  gases  issues  through  an  outlet  pipe  at  the 
bottom  of  the  apparatus  to  supply  an  engine  or  prime 
mover. — R.  I.. 

Water-gai  <;      Impts.     in .      YV.     Bueb, 

Charlottenburg,   Germany.     Eng.   Pat.    1434,  Jan.  24. 
1905. 

A  GENERATOR  is  provided  with  two  valved  outlet  pipes 
hat  the  water-gas  produced  may  cither  be  pass*  .1 
directly  to  the  condenser,  when  pure  water-gas  is  required, 
or  may  be  ltd  through  a  carburettor  and  superheater  to 
the  condenser,  if  carburetted  water-gas  is  required. 
(Referen  •■  has  been  dire  ted  I  Eng.  Pats.  9279  of  18S9, 
and  5434  of  1S90;    this  J.,  1890.  595  ;    1891,  626.)— H.B. 


H.  Boh  man  and  J.  T. 
Pat.    5008,     -March      10, 


!  i , 

mthworth,     Preston.     Eng. 
1905. 

The  fire-grate  surmounting  the  blast-pipe  of  the  pro- 
ducer is  composed  of  au  inner  perioral*  ted  conical 
shell,  surrounded  by  a  similar  shell  so  mounted  as  to  leave 
an  air  space  between  the  two,  the  object  being  to  distribute 
the  air  more  uniformly  among  the  fuel,  and  prevent  the 
i  from  falling  into  the  blast-pipe. — H.  B. 


Gas;     .Manufacture    of    producer    .     C.    Ellis,    Xew 

York.     Eng.  Par.  5825,  .March  20.  1905. 

See  U.S.  Pat.  795,790  of  1905  ;  this  J..  1905.  918.—  T.F.B. 

Gas  flaring  from  gas  generators  ;    Means  for  indicating 

tin  quality  of .     F.  Diirr,  Karlsruhe,  and  J.  Hudter, 

Glauchau.  Germany.  Eng.  Pat.  24.137.  Xov.  25,  1905. 
Ax  incandescence  gas  burner  is  connected  to  the  main 
leading  from  the  generator,  any  fall  in  the  calorific  value 
of  the  gas  being  indicated  by  a  corresponding  fall  in  the 
luminosity  of  the  burner. — H.  B. 

Gas  generators.     T   Stapf.   Ternitz.   Austria.     Eng.   Pat. 

8730,  April  25,  1905. 
See  Fr.  Pat.  353,802  of  1905  ;  this  J.,  1905,  1057.— T.F.B. 

Gas  purifying  apparatus.     M.  Drees.  Aplerbeck.  Germanv. 
Eng.  Pat.  1288,  Jan.  23,  1905. 


The  apparatus  is  designed  to  absorb,  wash,  cool, 
or  condense.  &c,  gases,  and  is  so  devised  that,  while  the 
surface  of  the  liquid  is  continually  altered,  the  fullest 
possible  use  is  made  of  the  available  head  or  fall  of  the 
liquid.  Channels  2.  of  ^--shaped  vertical  section  are 
arranged  in  a  rectangular  casing  in  sets  of  step-like 
ascending  rows,  as  shown  in  the  diagram.  They  engage 
each  other  so  that  the  inverted  branch,  5.  extends  below 
the  level  of  the  liquid  in  the  next  lower  channel.  The 
channel  bodies  being  movable  around  longitudinal  pins, 
18,  the  dip  of  the  individual  seals  may  be  adjusted  by  a 
suitable  coupling  and  revolving  arrangement.  The 
lowest  seal  of  each  set  forms  a  collecting  reservoir,  5, 
whence  the  liquid  flows  through  slightly  inclined  pipes.  4, 
to  the  top  seal  of  another  set.  To  utilise  the  space  and 
still  make  use  of  the  available  natural  head,  the  liquid  is 
introduced  into  two  parallel  systems  of  channels,  inde- 
pendent of  each  other,  entering  by  two  taps,  8  and  9, 
and  leaving  the  apparatus  by  10.  and  11.  The  collectors, 
5,  act  as  separators  for  mud,  tar  and  solid  deposits,  which 
may  be  blown  out  through  pipes.  7.  The  gas  enters 
through  conduit,  12,  and  its  if > -\\  may  be  regulated  by 
valve,  14,  suspended  on  chain,  13;    the  exit,   15.  is  pro- 
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vided  with  .1  Bimilai  valve,  17,  and   16.     It  it   l»    desired 

thai   the  gas  ~l hi  !«■  permeated   bj    the  liquid  in  i  In- 

form  ol  a  Bprav,  spraying  nozzles,  24,  maj  bi    provided. 

R.  I 

i  ;     Portablf.    tl<     ■  els  for  liquified  —  ■-.     P. 

Heylandt,   Erfurt,  Germany.     Eng.   Pat.   17,884 
4,  1W  6 
I  \\  1 1  .  <  in  nil  i  m   \.     i  [g  whii  1 1  aic  i  Mini'    ■  ■  1 1  together  onlv 
at  the  neck  am  used,  the  liquefied  gas  beui  "'I  in 

the  inner  one  ami  a.-  perfect  a  vacuum  as  | 

maintained  in  the  Bpace  between  them.     The  inm  i 
is  made  "i   porcelain  or  of  some  similar  non-condu 
materia]  which  is  "  air-tight,  solid,  and  highly  unsu 
iililr  ni   un  considerable  change  oi  temperature, 
the  outer  vessel  may  bo  of  the  same  or  a  similar  ma 
or  of  metal     The  vessel  is  suspended,  within  an  outer 
protecting  case,  bj  an  elastic  frame  carried  on  trui 
by  another  frame  similarly    attached  '■<>  the  outer 
the  whole  suspending  arrangement   being  .-inula:   to 
used  for  suspending  tin'  mariners'  compass,  and  ki 
as  a  gimbal     The   inner  double   vessel   i-  con 
maintained  in  an  upright  position  when  the  outer  case  is 
inclined.     The  neck  "I  the  inner  vessel  is  bent  outwardly 
ami  downwardly,  in  order  to  remove  the  joint  between  the 
two  concentric  vessels  a-  tar  a-  possible  from  the  influ< 
of  tin-  .oil I.  ami  n  is  oovered  by  a  metal  cap  with  a  central 
tubular  opening  closed  by  a  plug  of  porous  material. 

-   \V.  !l.  C. 

Manilas  fur  gas  burners;    Incandescent .    J.  E.  T. 

W Is,  Wist  Norwood.      Eng.  Pat.  8162,  April  17.  1905. 

A  thin  wire,  composed  of  an  alloy  of  nickel,  cobalt, 
-ten.  tin  and  copper,  is  covered  with  asbestos:  the  co  . 
filament     is    woven     into     mantles,    impregnated    with 
glucinum  chloride  and  a  cerium  salt,  ami   baked  a   tover 
tiOO0  F.  to  convert  the  salts  into  oxides.— H.  B. 

Tantalum  wire  ;    Incm  bodies  of for  electrical 

glow  lamps.  Siemens  unci  Halske  A!<t.  ties..  Berlin. 
Eng.  Pat  18,403,  Sept  12,  190.5.  Under  Int.  Com.. 
d  t.  13,  1904. 

<ee  Addition  to  Fr.  Pat  321,412  of  1902 ;  following 
these.— T.  F.  B. 

United  States  Patents. 

Gas  produc,  rs.    C.  Ellis.    Assignor  to  Combustion  Utilities 
Co.,  New   York.     U.S.  Pat  811,208,  Jan.  30.  1906. 

The  produeer  is  constructed  of  a  shell  with  a  closed  lout -r 
end  forming  the  ash  chamber;  a  partition  across  the 
chamber  divides  it  into  compartments,  each  containing  a 
screw  conveyor  for  removing  the  ash ;  an  upwardly 
tapering  baffle-wall  extends  across  the  shell  above  the 
partition  and  at  an  angle  thereto;  and  blast  tuyeres, 
projecting  through  the  sides  of  the  shell,  are  directed 
against  the  baffle-wall. — H.  B. 

Gas  ;    Apparatus  for  generating  .     B.  E.  Eldred  and 

C.  Ellis.  Assignors  to  Combustion  Utihties  Co.  New 
York.     U.S.  Pat  si  1,706,  Feb.  6,  1906. 

The  claim  is  for  the  combination  of  a  gas-producer  with 
a  water-gas  generator.  A  regulated  proportion  of  carbon 
dioxide  from  the  flues  of  a  steam  boiler  is  mixed  with  the 
air  suppbed  to  the  produeer,  and  the  products  from  the 
two  generators  can  be  mixed  in  any  desired  proportions 
by  regulating  valves  fixed  on  the  mains  leading  from  the 
generators  to  the  distributing  main. — \Y.  H.  C. 

French  Patents. 

Mantles  [jute  fabrics];   Incandescence  — — .     T.  Schiefner. 
Fr.   Pat.   358.252,   Oct.   4,    1905. 

Jute  is  employed  for  the  manufacture  of  mantle  fabrics 
in  the  usual  way. — H.  B. 

Incandesce  nee     electric     lamps:      Manufacture     of    . 

Siemens  und  Halske  A.-G.  First  Addition,  dated 
Sept.  14,  1905,  to  Fr.  Pat.  321,412,  May  26,  1902  (this 
J..  1903,  206). 

Ix  order  to  harden  a  filament  composed  of  tantalum,  the 


metal  is  (used  beforehand  with  the  addition  ol 
proportion  of  oxygen,  !<•  di 

muni,    tin    01     lil. in nun.        I'm    .  (ample,    an    adi 
about  0-06  per  i  ent 
iderabl]      ET.  B 

Incandt  ,«•>  nci    el  clrii    lai  '  tattie 

conducting  hod  — . 

A.   Just,    I      II  in. i  mail.    Ver.    Elektrizitats    A.  <;..    II. 

Landesberger    and     I  .      Fr.     Pat.    358,272, 

Oct.   1.  1905 
I  \  maiiuta.  taring  filament  ten  or  molybden 

if  the  rased  metal,  which  alwa;  rbide, 

be  used  as  stai  tu  rial  it  is  first  draw  n  mm.  a  iri 

and  these  are  then  heated  in  vacuo  bj    met t  a   pro 

gressivel]  increasing  current,  so  a    to  distil  off  thi  carbon 
ami  thus  raise  the  fo  ing   point  ot  the  fil  I     tin- 

starting  material   b<  ipound,  Buch  as  the 

oxide  or  sulphide,  it  is  mai  :  iastic  mass  by  means 

of  water  or  other  volatile  aon-carbonaceoue  agglutinant, 
moulded  into  the  desired   form,  and   I  Ij   in 

an  atmosphere  of  hydrogen.     If  the   pulverulent    metal 
be  used,  it   is   first    rendered    pla  tic  by  mixing  it   with 
sulphur  and   a   sufficiency   of   carbon    bisulphide,   or   by 
heatinL'  it   with  sulphur  till  the  lattei 
the  plastic  mass  is  moulded  to  the  deau 
in  hydrogen,  mi  that  the  sulphidi    first  formed 
to  the  metallic  state. — H.  B. 


III.-DESTRUCT1VE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM. 

AND     MINERAL     WAXES. 

[Continued  from   page   172.) 

Coal;  Decomposition  of at  relatively  lot  -ires. 

E.  Boernstein.  Verh.  d.  Ges.  Deutsch.  Ntf.  u.  Aerate, 
1904,  II.  Theil,  I.  lliilfte.  141—142.  Chem.  Centr., 
1906,  1,  497. 
Km-eiumexts  were  carried  out  with  eight  different  West- 
phalian  coals;  from  3  to  5  kilos,  of  each  were  subjected 
to  a  kind  of  fractional  distillation,  the  temperature  being 
kept  constant  at  certain  points  until  the  decomposition 
at  such  temperature  was  complete  ;  the  highest  tempera- 
ture attained  in  the  experiments  was  450  ('.  The  dis- 
tillation residues,  although  showing  essential  differences, 
were  more  nearly  alike  in  composition  than  the  original 
coals.  The  amounts  of  the  aqueous  distillates  from  the 
coals  were  in  the  same  order  as  the  '"oxygen-numbers" 
of  the  raw  materials  :  they  contained  small  quantities 
of  ammonia  and  hydrogen  sulphide,  and  also  catechol 
(except  in  the  case  of  Shamrock  bituminous  coal — ■ 
"  Fettkohle  ") ;  phenol,  on  the  other  band,  was  only  present 
in  one  case,  and  then  only  in  traces.  The  gaseous  pro- 
ducts of  distillation  did  not  exhibit  differences  corres- 
ponding with  those  shown  by  the  different  coals  ;  com- 
pared with  ordinary  coal-gas,  they  were  characterised 
by  a  higher  content  of  heavy  hydrocarbons  (5 — 14  per 
cent.)  and  of  methane  and  its  homologues  (55 — 76  per 
cent.),  and  a  lower  content  of  hydrogen  (5 — 16  per  cent.). 
Of  the  tars,  seven  bad  a  specific  gravity  between  0-95  and 
0-98,  whilst  the  eighth  had  the  sp.  gr.."  1-03.  Their  •hy- 
drogen- and  oxygen-numbers "  corresponded  roughly 
with  those  of  the  coals  from  which  they  were  derived, 
and  there  was  some  relation  between  the  "  oxygen- 
numbers  "  and  the  content  of  higher  phenols.  The  tars 
from  the  bituminous,  gas,  and  flaming  coals  began  to 
distil  at  about  70; — 80°  C,  but  the  tar  from  a  forge-coal 
only  at  115  C.  ;  they  did  not  contain  any  aDiline.  thio- 
phene.  naphthalene  or  anthracene.  The  seven  light  tars 
contained  quantities  of  paraffins  (m.  pt.  55' — 00°  C.) 
ranging  from  0-3  to  2  per  cent.  :  the  eighth  higher- Lulling 
tar  was  free  from  paraffin,  but  from  the  fraction  distilling 
at  375° — 436c  C.  obtained  from  it.  a  small  quantity  of 
greenish-yellow  crystals,  probably  isomethylanthracene 
was  separated.— A   v 
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Petroltum  :       Horyslaw     crude .      M.      Wielezvnski. 

Chctn.-Zeit..  1906.  30.  106—109. 

The  analysis  of  21  samples  cave  the  following  ranee  of 
values— Sp.  er.  at  17-5  ('..  0S30S— 0-9634 ;  yield  of 
crude  "  benzine  "  (sp.  gr.  0-750),  5-2 — 19  per  eent.  ; 
petroleum  distillate  (sp.  gr.  0-750— 0-850),  37—61  per 
cent.  ;  paraffin.  0-58 — 13-8  per  cent,  (though  only  three 
samples  gave  less  than  0-5  per  cent.).  These  figures, 
however,  do  not  represent  the  commercial  oil,  which  is 
warmed  to  facilitate  the  separation  of  dirt  and  water, 
and  often  also  before  piping,  so  that  a  considerable  quantity 
of  the  light  constituents  is  dissipated.  The  author  con- 
cludes that  though  there  are  no  great  fluctuations  in  the 
composition  of  Borvslaw  oil.  which  is.  in  the  main,  poor  in 
light  fractions  ("benzine")  and  rich  in  paraffin,  it 
cannot  be  regarded  as  homogeneous.  Changes  are  even 
noticeable  in  the  oil  from  one  and  the  same  well  when  the 
latter  has  been  worked  for  some  considerable  time.  WellB 
at  lower  levels  produce  oil  richer  in  paraffin  than  those 
at  higher  levels,  though  in  the  latter  the  oil  appears  in 
association  with  ozokerite. — C  S. 

Pseudocumcne  in  Baumanian  petroleum  ;   Presi  nee  of . 

P.  Poni.     Ann.  Smut,  de  1  Univ.  de  Jassv,  3,  217—218. 
Cheni.  Centr.,  1906,  1.  459. 

The  author  has  succeeded  in  identifying  pseudoeuniene 
in  Roumanian  petroleum.  It  has  previously  been  detected 
in  the  petroleums  from  Rangoon,  Baku,  Pennsylvania, 
Ohio.  Caucasus.  Pechelbronn  (Alsace),  Tarnow  (Galicia), 
and  Terro  de  Lavoro  (Italy). — A.  S. 

Petroleum  ;    Bleaching  the   distillation    residues   of  . 

K.    Charitschkow.     Westnik  shirow.   weschtsch.,    1905, 
6,  135.     Chem.-Zeit.,  1900.  30.  Rep.,  35. 

Recently,  in  the  manufacture  of  lubricating  oils,  the 
purification  of  the  products  has  been  effected,  not  by 
distillation,  but  by  means  of  chemical  reagents  ;  these 
products,  Which  constitute  the  so-called  "  viscosine," 
have  a  high  viscosity.  The  residues  are  freed  from 
resinous  substances,  and  bleached  to  a  certain  extent 
by  treatment  with  sulphuric  acid ;  the  residues  from 
Grosny  petroleum  are  more  easily  bleached  in  this  way 
than  the  residues  of  Baku  petroleum.  The  residue  from 
Baku  lubricating  oil  ("goudron")  is  very  difficult  to  bleach; 
«ven  when  dissolved  in  benzine  and  treated  with  sulphuric 
acid,  it  remains  black  and  opaque.  For  those  products 
which  are  not  readily  acted  upon  by  sulphuric  acid  alone, 
an  addition  of  4  per  cent,  of  potassium  bichromate  on  the 
weight  of  the  acid,  is  advantageous.  By  treatment  with 
this  reagent  a  solution  of  "  goudron "  in  benzine  or 
ligroln,  becomes  dark  brown  in  colour,  and  clear.  The 
action  of  the  sulphuric  acid  and  potassium  bichromate 
reagent  on  10  samples  of  Baku  "  goudron  "  was  examined. 
After  the  treatment,  the  oil  was  washed  with  caustic  soda. 
The  sum  of  the  percentages  of  treated  oil  and  resinous 
matter  removed  was  invariably  greater  than  100.  In 
many  cases  the  specific  gravity  of  the  solution  of  the 
"  goudron  "  in  benzine  was  higher  after  the  acid  treatment 
than  before. — A.  S. 

Petroleum  Production  of  th  United  States.  Oil,  Paint 
and  Drag  Reporter.  Through  C'hem.  Trade  J., 
Feb.  24,  1906. 

The  production  of  petroleum  in  the  United  States  during 
the  year  1905  lias  shown  considerable  increase  over  that 
of  the  year  preceding,  due  to  the  active  prosecution  of  the 
search  for  oil  in  the  newer  producing  sections,  notably  in 
the  State  of  Kansas,  in  Oklahoma  and  Indian  Territories, 
and  in  California,  while  the  older  producing  Male-.  Penn- 
sylvania, West  Virginia,  New  York.  Ohio,  and  Indiana. 
show  a  marked  decrease.  In  Texas  and  Louisiana  the 
increase  has  been  considerable,  while  in  California  the 
increase  has  been  steady.  It  may  well  be  doubted  if  Texas 
can  maintain  the  present  rate  of  production,  as  there  has 
been  a  steady  decrease  during  the  past  few  months.  The 
total  production  in  the  United  States  during  1905  was 
fully  137.000.000  barrels,  of  which  California  is  credited 
with  35,000,000  barrels.  'Texas  30,000,000  barrel-. 
Louisiana  10.000,000  barrels,  Kan-. is  and  the  Territories 
12.000,000  barrels,  the  Pennsylvania  fields  (including  West 
Virginia,   New    York,    and    South-East    Ohio)   28,000,000 


barrels,  and  the  Ohio  and  Indiana  fields,  producing  what  is 
known  as  the  Lima  grades  of  oil,  19,000,000  barrels. 

The  export  movement  in  the  various  petroleum  pro- 
ducts, while  showing  an  increase  of  179,710,000  calls.,  did 
not  meet  the  expectations  that  had  been  entertained.  It 
was  the  general  belief  that  owing  to  the  war  in  the  Fat- 
East,  and  later  to  the  almost  total  destruction  of  the 
Russian  oil  producing  and  refining  plants,  the  demand  for 
American  oil  would  be  increased  to  an  extent  which  would 
tax  the  capacity  of  the  refineries.  It  appeared,  however, 
that  the  producers  in  Roumania.  Galicia.  Sumatra  and 
Borneo  entered  the  field,  and  competition  followed  to 
secure  the  trade  the  Russians  had  enjoyed,  the  result  being 
that  only  a  part  of  this  trade  fell  to  the  American  refiners. 
All  the  products,  however,  showed  an  increase  in  the 
amounts  exported.  The  exports  of  crude  oil  during  the 
past  year  showed  an  increase  of  6.290.000  galls.,  the 
increase  being  entirely  in  the  shipments  of  Texas  fuel  oil. 
The  export  movement  has  been  very  irregular,  the  amounts 
being,  in  callous  :-  1903.  121.9S4.693;  1904.  95.974.645; 
1905.   102.264,117. 

The  exports  of  illuminating  oil  showed  an  increase  of 
113.Oii7.Onn  galls.,  an  increase  which  was  considerably- 
smaller  than  had  been  expected  as  a  result  of  the  con- 
ditions affecting  the  markets  abroad.  The  shipments 
increased  largely  following  the  destruction  of  the  Russian 
refineries,  but  during  the  last  three  months  showed  a  con- 
siderable decrease.  American  oil.  however,  generally 
receives  preference  in  the  European  markets  by  reason  of 
its  superior  quality,  but  as  the  oil  fom  other  countries  is 
sold  at  a  lower  price,  these  have  shared  largely  in  the 
increased  requirements.  The  exports  were  :  — 1903. 
672.298.439  calls  ;  1904,  745.742.071  calls.  ;  1905. 
858.839.713  galls.  [T.R.] 

English  Patent. 

Benzine  or  petroleum  spirit  mid  other  liquid  hydrocarbon 

mixtures;      Instrument    for    testing .     C.     Roth. 

Eng.  Pat.  21.518,  Oct.  23.  1905.     XXIII.,  page  236. 

Dotted  States  Patent. 

Lacquer    or    varnish    [from    oil-gas    tar].     J.    P.    Ihart. 
U.S.  Pat.  811.563,   Feb.  6.   1906.      X1IIB..   pace  224. 


IV.- COLOURING    MATTERS    AND 
DYESTUFFS. 

[Continued  from  jxige  176.) 

Diphenylmethaiu   series;   Studies  of  reduction  ,'„  the 

H.  Duval.  Comptes  rend.,  1906,  142.  341—342. 
The  author  has  studied  the  action  of  reducing  agents 
upon  azodiaminodiphenylmethane.  Stannous  chloride 
in  acid  solution  reduces  this  body  and  converts  it  into 
a  tetramine  of  the  benzidine  type  with  rupture  of  the 
•  X  :  X-  linkage.  The  product,  tetraminodiphenylmethane. 
(XHo)2C'eH3.t'H2.C'6H3(XH2)o.  forms  a  tetra benzoyl  deriva- 
tive, m.  pt.  275  (.'.  The  reduction  by  zinc  dust  in  alkaline 
media  follows  another  course.  The  azo-group  is  reduced 
to  the  hydrazo  state,  ami  when  the  reduced  solution  is 
heated  with  hydrochloric  acid,  ammonium  chloride  is 
split  off  and  p-diamino-acridine,  in.  pt.  2*4    C.  is  obtained. 

—J.  F.  B. 
Diazonium    salts;     Replacement    of    negativt    radicals  by 

hudro.ru/  radicals  in .      E.  Xoelting  and  M.  Battecav. 

Ber.,  1906.  39.  79-  86. 

In  certain  diazonium  compounds  containing  electro- 
negative radicals,  halogen,  nitro.  or  sulphonic  groups 
can  be  replaced  by  hydroxy]  groups  at  the  ordinary 
temperature  under  the  influence  of  sodium  bicarbonate 
or  acetate,  or  sometimes  even  in  acid  solution.  The 
behaviour  of  the  diazo  compounds  from  2.5.6-trichloro- 
aniline-3-sulphonic  aeid.  o-nitroaniline-p-sulphonic  acid. 
2.5-dichloroaniline-4sulphonic  aeid  and  2-chloroaniline- 
4-sulphonic  acid  in  this  direction  was  investigated  by  the 
authors.  2.5.6-Trichloroaniline-3-sulph6nic  acid  was  pre- 
pared  by  nitrating   and   reducing    1.2.4-trichlorobenzene- 
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5-snlphonio  acid,  according    to  tin-  method   described   in 
Gar.  I'm.  136,337.     It  forms  white  needles,  readilj  soluble 
in  hot  water,  lnil  only  .-lightly  in  oold  wain        1 1 
-ali  ii  1 1 ■  .•  i < 1 1 1  \  soluble,  the  barium  sail  soluble  with  diffii 
On  diaaotisation  al  20      25    C  in  the  usual  mannei 
a.  al    forma  the  corresponding  diazoniumsulphonic  anhy- 
dride, <',Hii,  .    whioh    fields    azo    dyesti  i 

Ml, 

differing    much    in    shade    from    those    from 
bemsenesulphonic     aeid.     The     dyestufi     formed     with 
/1-napluln.l   dyes   wool   in   fine   orange   Bbades.     With   a 
hvilrorhl..!  i.    acid  solution  of  cuprous  chloride  the  diazo 
compound    readily    forma  2.3.4.5-tetrachJorobeniene-suI- 
phonic  acid,   which   is  readily  soluble  in  water.     If  the 
triehlorediaaoniumsalphonic  anhydride  is  introduced  into 
a  i-ol<l  aqneous  solution  of  -  mote,  of  Bodium  b 
or  acetate  the  aolntion   turns  yellow   and  the  dieliloro- 
diaaophepoteulphonic  acid  is  formed.     This  is  converted 
by  a  hydrochloria  aoid  solution  of  cuprous  chloride  into 
trichlorophenolsulphonio    acid    and     combines    ivith 
napbilni!  to  form  i In-  corresponding  azo  dyeetuff,  whii  Ii 
yields     cm     reduction     3.6-dicMoro-2-aminophenol-4-sul- 
phonio  aoid.     The  azo  dyestnff  dyes  wool  in  red  sh 
with  a  brownish  tint,  which  are  turned  to  violet-brown 
by  the  action  of  alkalis,  and  to  violet,  fas!  to  alkali-,  by 
treatment   with   bichromate  and  sulphuric  acid.     It   the 
dyeings  on   wool  are  treated   with  copper  sulphate 
crimson    shades    are    obtained.     2.4.6-Tribromoaniline-4- 
sulphonic  acid  was  obtained  according  to  the  method  of 
Berndsen  (Annalan,   177.  86),  by  the  action  of  excess  of 
bromine  on  metanilic  arid.     It  is  diazotised  in  the  same 
manner  as  the  trichloro-acid.     The  dyestufi  formed  with 
■tf-naphthol  yields  very  -miliar  shades  to  those  from   the 
tricolors    compound     and     from     metanilic    acid.     The 
dyeings  are  not   sensitive  to  alkali.-.     By  the  action  of 
sodium   bicarbonate  on   the  diazo  compound,  I    mol.  of 
bromine  is  replaced  by  hydroxyl     The  product  was  oof 
isolated,  but  was  combined  with  f9-naphthol     By  analogy 
with  the  chloro-derivative  it  is  probable  that  the  bromine 
atom   in   position   6   is   replaced,   2.4-dibromo-0-hydroxy- 
diazobe>nzene-3-sulphonic     aoid     being     formed.        The 
/3-naphthol  dyestufi  yields  red   -hades  on   wool,   nn-t 
to  alkalis,    which   are   converted    into   dark   violet    shades, 
fast     to     alkalis,     by     chroming.     2.5-Dicbloroaniline-4- 
sulphonic    acid    was    prepared    by    Noelting    and    Kopp 
(Her..  1Q05,  38.  3513).     Its  diazo-anhydride  is  prepared  in 
the  usual    manner  and  combines  with  i-S-naphthol   to  form 
a  dyestufi  yielding  very  similar  shades  to  Orange  II..  the 
corresponding    derivative    of    sulphanihc    acid.     If  the 
diazo-anhydride  is  treated  with  sodium  bicarbonate  and 
then  combined  with  /3-naphthol  a  red  dyestufi  is  obtained, 
showing  the  typical  reactions  of  an  o-hydroxyazo  com- 
pound.    On   chroming,  the    -hade-    produced    bj    it    are 
changed  to  dark  violet.     In  a  sodium  bicarbonate  solution 
of  the  dia/.o  compound,  which  was  allowed  to  stand  until 
it  no  longer  combined  with  azo-components,  only  40  per 
cent,  of  the  chlorine  was  found  to  have  been  converted 
into  ehloridr.    showing   that   in   this  ease   the   real  tion   is 
very     incomplete.     o-Chloroaniline-p-sulphonic     and     is 
readily  obtained  by  heating  the  aeid  sulphate  of  o-chloro- 
anillnc  to  llili    0.  for  some  hours  at  20 — 30  nun.  pressure. 
It  is  rather  insoluble  in  water  and  forms  a  readily  soluble 
sodium    salt.     On    diazotising    and    combining    with 
naphthol   it   forms  a  dyestufi  very  similar  to   Orange    II. 
If  the.' diazo-anhydride  is  treated  with  sodium   carbonate 
for    some    time    and    then    combined    with    /3-naphthol.  a 
dyestnff  is  obtained  which  yields  impure  orange  shades 
only  slightly  altered  by  chroming,  and   which  does  not 
show    the  properties  of  an  o-aminophenol  derivative.      In 
spite  of  this  about  25  per  cent,  of  the  chlorine  is  split  off. 
If  the  chlorine  is  replaced  by  a  nitro  group  this  lattei 
readily    displaced.     o-Nitramline-p-sulphonic    acid    forms 
a  diazoiuum  anhydride  which  combines  with  (3-naphthol 
to  form  a  dyestufi  yielding  redder  shades  on  wool  than 
Orange  II..  which  shades  are  stable  to  alkalis.      If  I   mol. 
of    the  diazonium    anhydride  is   added    to  a   solution   of 
2-5  mols.  of  sodium  bicarbonate,  carbon  dioxide  is  evolved 
and   the   liquid   turns    brown,   o-hydroxydiazobenzene-p- 
sulphonie   acid   (sodium   salt)   being  formed.     This  com- 
pound   combines    with    8-naphthol    to    form    a    dyestufi 
which  yields  bright  led  -hades  on  wool,  which  arc  sensitive 


t..  alkali,  but  are  i  hangi  .1  bo  fasl  dark  v 
chroming.     E.  F. 

2.2'.4t'-Trikydroxyflavonol ;    Si/tit)  I      Boni- 

fazi.    St.    v.    ko-tane  ki    and    .1.    Tambor. 
39.  88—91. 

By  the  action  of  aromatic  aldehydi 

phenones    in    presence    ■•)    strong   caustii 

'ill 

" I""""' *»ining  the  group  3     ,,,,  n    ,  ,,  ,.    |i|( 

are  tii-t  obtained.  These  -pin  off  water  immediately, 
forming     eithei     a     i  balkone,     containing      the     group 

X<cn  ,||    |  ||  |.   oi       Havanone,  contain 
x    ii    ill  i: 
*  Sx)— <  II 

The  direction  m  which  condensation  take-   place  was 
formerly   considered    bj    I  i     to  depend   on   the 

nature  of  the  o-hydroxyacetophenono   which    was 
They  now  find  that  it  also  depends  on  the  nature  of  the 

aldehydi-.       By    the    action    ol    quinacetophen imoi 

methylether  on  aldehydes,  flavanones  have  always  been 
previously  obtained  by  the-  author-,  bnl  by  the.  action  of 
this   ether   on    1.3-dimethoxybenzaldehyde    thej    obtain 

mainly  2  -hydro \y  . V.-J.  1  trim. -thow  .h. ill. t  << 

men!  with  acetic  anhydride  and  dehydrated  state 

this  forms  a  mixture  of  2'-acetoxy-5'.2.4-trimethi 
chalkone  and  2-2'.4'-trimethoxyflavanone  The  trans- 
formation  into  the  trimethoxyflavanone  may  also  be 
effected  by  boiling  with  alcohol  and  hydrochloric  acid. 
On  treatment  with  amy!  nitrite  and  hydrochloric  acid 
the  trimethoxyflavanone  forms  a-isonitroso-2.2'.4'-tri- 
methoxyflavanone,  which  dyes  in  orange  -hades  on 
cobalt-mordant,  in  brown  -hade-  on  copper-,  and  in  vellow 
-hade-  on  uranium-, cadmium- and  lead-mordants.  When 
boiled  w  ith  a  mixture  of  glacial  acetic-  acid  and  In  per  cent 
sulphuric  acid  this  yields  2.2  .Ttrimcthowllavonol, 
which  dyes  in  yellow  shades  on  alumina  mordant  This 
compound  forms  2.-J.4  -tri hydroxy llavonol. 

(OH)CBH,<   °!V QH.IOH),. 

on  boiling  with  strong  hydriodic  acid.     This  substance  is 

a  strong  mordant  dyestufi.  (hi  alumina  mordant  it  dyes 
in    yellow    shades    and    on    iron    in    olive  brown    to    black 

C :  0 

shades.     This  shows  that  the  chromogenic  group 

(   (ill 

is  much  more  active  in  presence  of  hydroxy!  groups  in 
positions  -  and  4'.  and  is  of  importance  as  it  helps  to 
explain  the  tinctorial  properties  of  Morin.  which,  according 
to  the  authors  is  l.3.2'.4'-tetrahydroxvflavonol.—  E.  K. 


English  Patents. 

Phenylnaphthimidazolt  :      Manufacture     "I     new    amino- 

hydraxylalcd  derivatives  "/ .     C  I).  Abel,   I 

From  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat. 
11. Tod.  June  .-».  1905. 
One  or  both  of  the  sulphonic  acid  group-  ,.f  phenyl- 
naphthimidazoledisulphonic  acids,  which  an-  in  the 
naphthalene  nucleus,  may  lie  replaced  by  hydroxvl  groups 
by  heating  with  alkali  hydroxides  to  about  170  C,  pre- 
ferably in  presence  of  water.  The  initial  material,  which 
has  the  general  formula 

"">    i,c,H/'  H..XH,. 

\\Tl/ 

is  obtained  cither  by  the  reduction  and  condensation  of  a 
nitrobenzal  derivative  of  a    1.2-diaminonaphthaIem 
phonic    acid,  or   by   treating  with  acid-   the  nitrobenzal 
derivative     of     a     nitrobenzeneazo-2-aminonaphthalene- 
disulphonic   acid.     In    particular,    the   aminohvdn 
phonic  acid  of  phen\l-1.2-naphthiniidazole  is  claimed. 

T.    F.   B. 

•rom  azo  dyi  induction  of  red  colour . 

.1.  Y.  Johnson.     !•'  ore  Bad.-  !:•  Anilin  und  Soda  Fabr. 
Eng.  Pat   82,  Jan.  1, 1906.     XTtlA.,  page  224. 
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United  States  Patents. 

ituff  and  process  of  making  same  ;  Anthracene . 

0.  Bally,  Mannheim,  and  H.  Wolff.  Assignors  to 
Badische  Aninn  und  Soda  Fabrik,  Ludwigshafen-oh- 
Rliine.  Germany.     U.S.  Pat.  811,471,  Jan.  30.  1906. 

See  Sixth  Addition  of  June  22,  1905,  to  Fr.  Pat.  349,531 

of  1904  ;   this  J.,  1906,  14.— T.  F.  B. 

Indigo;    Process  of  chlorinating .     A.  Schmidt  and 

K.  Kronholz.  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius  und  Bruning,  Hochst  a/Main.  Germany.  U.S. 
Pat.  812,598,  Feb.  13,  1906. 

See  Eng.  Pat.  3182  of  1905  :   this  J..  1905.  964.— T.  F.  B. 

Dye   [Anthracene  dyestuff]:    Yellow-green   Anthyaguinont 

.     R.  E.  Schmidt  and  K.  Thun,  Elbcrfeld,  Germany. 

aors  to  Farbenfabr.  of  Elberfeld  Co..  New  York. 
P.S.  Pat.  812,599,  Feb.  13.  1906. 

See  Fr.  Pat.  354,076 of  1905  ;  this  J.,  1905,  1061.— T.  F.  B. 


Dyestuf]  ;   Process  for  preparing  an  [Azo] especially 

suited  for  the  manufacture  of  lairs.     Farbwerke  vorm. 
Meister,    Lucius     und    Bruning.      Ger.    Pat.    1(33,044, 

March  31.  1904. 

Azo  dyestuffs,  from  which  very  fast,  bluish-red  lakes  are 
obtainable,  may  be  prepared  by  combining  diazotised 
2-arnmo-l-naphihvhiicthain'stdphonic  acids  with  2.3- 
hydroxynaphthoie  acid.  Similar  dyestufTs  are  obtained 
from  aniline,  m-xylidine  and  ;>nitrani]ine-o-sulphonic  acid, 
but  their  lakes  are  fugitive  in  light. — T.  F.  B. 

Hematoxylin  :  Process  for  preparing  a  solid  di/ei/ii/]  jrom 

.     R.    Haack.     Ger.    Pat.    162,726,   Jan.   4.    1905. 

Addition  to  Ger.  Pat.  162.010.  Julv  1.  1904  (see  this  J., 
1905,  1062). 
In"  the  process  described  in  the  principal  patent,  viz.,  of 
adding  alkali  nitrite  to  a  concentrated  solution  of  hema- 
toxylin or  logwood  extract  (e.g.,  30"  B.),  nitrous  fumes 
are  evolved,  and  haeinatein  is  produced.  This  is  avoided 
by  working  with  dilute  solutions,  e.g.,  about  2°  B.,  no 
nitrous  fumes  nor  haematein  being  produced  even  if  the 
solution  is  heated. — T.  F.  B. 


Dye   [Anthracene   dyestuffs];   Green   AiUhraquinone ■ 

R.  E.  Schmidt,  Elberfeld,  ( lermany.  Assignor  to  Farben- 
fabr. of  Elberfeld  Co.,  New  York.  U.S.  Pat.  812,684. 
Feb.  13.  L906. 

Sfe  Fr.  Pat.  353,549  of  1905  ;  thh  J..  1905.  1010.— T.  F.  B. 


German  Patents. 

Aminobei  .oylthiazol   compounds;    Proem*   of    preparing 

sidphonic  acid*  of  .     Farbenfabr.  vorm.  F.  Bayer 

imd  Co.     Ger.  Pat.  163,040,  March  6,  1904. 

SuU'Honic  acids  of  aminobenzoylthiazol  derivatives  may 
be  produced  either  by  reducing  the  condensation  products 
of  nitrobenzovlhalides  and  thiazolsulphonic  acids,  or  In- 
condensing  a  nitrobcnzoylhalide  with  a  thiazol  base,  and 
subsequently  sulphonating  and  reducing.  The  resulting 
amino  compounds  arc  of  value  for  the  production  of  dye- 
stuffs  ;  for  instance,  by  diazotising  on  the  fibre,  and 
"  developing  "  with  (3-naphthol,  clear,  fast  orange  shades 
are  produced. — T.  F.  B. 

Hydroxyanthraguinone  aryl  ethers  :   Process  for  preparing 

sidphonic  acids  0/ .     Farbenfabr.  vorm.  F.  Baver 

und  Co.  Ger.  Pat.  164,129,  March  13.  1904. 
The  aryl  ethers  of  the  hydroxyanthraquinones  (Ger.  Pat. 
158.531  ;  this  J.,  1905,  885)  are  sulphonated  in  the  usual 
manner.  Generally  the  sulphonic  groups  first  enter  the 
aryl  nucleus,  and  then  the  anthracene  nucleus.  The 
sulphonation  of  the  following  ethers  is  described:  — 
Anthrariifindiphenyl  ether,  chrysazindiphenyl  ether. 
l-aniino-5-hvdroxvanthraquinonephenyl  ether  (the  sul- 
phonic acid  of  this  dyes  wool  orange  shades),  anthra- 
rufindi-o-cresyl  ether,  and  l-phenvIamino-5-phenoxv- 
anthraquinone  (the  sulphonic  acid  of  which  gives  red  shades 
on  wool).— T.  F.  B. 

Anthracen                      Process    for    preparing    hydrazint 
uf  the  [Anthracene  dyestuffs].     Farben- 
fabr. vorm.  F.  Baver  und  Co.     Ger.  Pat.  163,447.   Au <■. 
18,   1904. 

The  diazo  derivatives  of  aininoanthraquinones  are  con- 
verted by  means  of  sulphites  or  bisulphites  into  the  diazo 
sulphonic  arid-..  The-.-  may  be  obtained  in  the  solid  form 
as  sulphates,  by  dilution  of  their  solutions  in  concentrate  d 
sulphuric  acid.  These  diazosulphonic  acids  are  reduced 
to  the  corresponding  hydrazine  derivatives  by  r.  auc- 
tion;  this  may  be  effected  by  stannous  chloride,  zinc 
dust,  bydroeulphites,  Sec.,  or  by  sulphurous  acid  or  a 
Bulphite,  in  which  case  the  hvdrazine-disulphonic  acid. 
R.N(SOsH)NH.S03H,  is  obtained.  Such  hydrazine 
sulphonic  acids  are  of  value  as  dyestuffs,'  dyeing 
umuordanted  wool  in  shades  varying  from  yellowish-red 
to  blue.  The  sulphonic  acid  group  or  groups  mav  be 
eliminated  bv  heating  with  dilute  acids. — T.  F.  B. 


V.— PREPARING,      BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING    TEXTILES, 

YARNS.     AND     FIBRES. 

(Continued  from  page  179.) 

3.2' A'-Trihydroxyflavonol :  Dyeing  properties  of  — — . 
St.  v.  Kostanecki.  V.  Lampe  and  S.  Trhdzi.  Ber., 
1906.  39.  92—96. 

3.2'.4'-TKiHYi>r:oxvi  jayonoI-.  called  by  the  authors 
Resomorin.  stands  in  the  same  relationship  to  Morin 
(1.3.2'.  4'-tetrahydroxyflavonol)  as  Fisetin  (3.3'.  4'- 
trihvdroxyrlavonol)  does  to  Quercetin  (1.3.3'.4'- 
tetrahydroxyflavonol.)  The  synthesis  of  Resomorin 
proved  to  be  difficult,  and  the  dyestuff  could  not  be 
obtained  in  a  chemically  pure  condition,  but  its  dyeing 
properties  were  investigated  and  an  acetyl  derivative 
was  purified  and  analysed.  By  the  action  of  1.3-di- 
methoxybenzaldehyde  on  resacetophenone-mono-methyl- 
cther  (paeonol)  in  presence  of  sodium  hydroxide. 
2'-hvdroxv-4'  .  2  .  4-trimethoxvchaIkone, 

CcH3(OCH3)(OH).CO.Cif:CH.CcH3(OCH3)2. 
is  obtained.     On   boiling  with,  a  mixture  of  alcohol  and 
10  per  cent,    hydrochloric    acid    this    is   converted    into 
3.2'.4'-trimethoxyrlavanone, 

(CH30)-C6H3<^-(f"-C''n3(OCH^^ 

This  is  converted  in  the  usual  manner  into^an  'a-isonitroso 
derivative,  which  dyes  in  yellow  shades  on  cobalt  mordant. 
This  compound,  on  boiling  for  a  short  time  with  a  mix- 
ture of  glacial  acetic  acid  and  10  per  cent,  sulphuric  acid, 
yields  3.2'.4'-trimethoxyflavonol, 

(CH30)C6H3<r°  •  .9— CW3(OCH3)2, 
3       6    3  "CO.C(OH 
which  dyes  on  alumina   mordant  in  yellow  shades.     On- 
boiling  with  strong  hydriodic  acid  this  trimethoxyflavonol 
yields  Resomorin,  3.2'.4'-trihydroxyfiavonol, 

(HO)C,H3<0— .9  CcH3(OH)2, 
^CO.C  OH) 

the  dyeing  properties  of  which  closely  resemble  those  of 
2.2'.4'-trilivdroxytlavonol  and  Morin;  on  alumina 
mordant,  fine  yellow  shades,  and  on  iron  mordant  intense 
olive-brown  shades  are  obtained.  These  results  show 
that  the  dyeing  properties  of  Morin  ar?  mainly  due  to  the 
group  — C'O.C(OH)  =  .  and  not  to  the  hydroxy!  group 
in  /<  /  /-]» isition  to  the  ketonic  oxygen  atom,  which  is  not 
present  in  Resomorin. — E.  F. 

Cotton    fairies    and    yarns    dyed    with    sulphide    blacks*; 

Investigation  into  the  causes  of  the  tendering  of  , 

and  some  means  for  preventing  it.     J.  E.  Pilling.     J  Soc. 
livers  and  Col.,  1906,  22,  64—65. 

Hanks  of  cotton  yarn  were  dyed  with  seven  different 
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sulphide  dyestuffs,  under  the  same  cnoditions,  and 

ed  foi  "fixing  "  purpoa     in  nix  different  w« 
honks    were    nexl    subjected    to    heating    to    1(H)    I 

•Jl  hours,  and  to   1 10  .   120 1   130    C.   for   12  i 

Subsequently    their  tensile  strength   was  tested   and 
quantity  of  sulphuri     aeid   formed,   it   any,   determined 
In  most  cases,  but  particularly  in  the  case  ol  the  higher 
temperatures,  the  fibre  was  found  to  bo  greatly  weakened 
and  in  .ill  cases  an  apprei  iable  quantity  of  Bulphuri 
».'i^   formed.     The   hanks  on   winch   the   dye    had    been 
"fixed   '    b\    means  "t   copper  Baits   were    the    wi  ■<'-■   I 
In  a  second  series  of  expi  riments  the  yarns  wen 
at    the    ordinary    temperatures     for    different     peri 

\  arying  from  one  to  seven  months.     In  these  i  •  i 

it  is  stated,  the  hanks  fixed   by   exposure  to  the  i i 

by  chroming,  gave  better  results  than  those  fixed  in  other 
ways,  showing  either  no,  or  verv  alight,  weakening  and 
prodm  ing  either  no,  or  very  small,  quantities  of  sulphuri 
acid.  The  methods  of  after-treatment  adopted  were 
briefly:  il)  exposing  the  wet  washed-ofl  vain  to 
atmosphere  for  24  hours ;  treating  for  16  minutes  at  60  C. 
in  (•_')  a  bath  containing  :>  per  cent,  of  potassium  bichromate 
and  6  per  cent,  of  20  per  cent,  acetic  acid  ;  (3)  3  p  i  ci 
copper  sulphate  solution;  (4)  :i  per  cent,  of  potassium 
bichromate,  •'!  per  cent,  of  oopper  sulphate,  and  6  per 
cent,  of  20  per  cent,  acetic  acid;  (.3)  '.i  per  cent,  fern 
sulphate  solution;  (6)  3  per  rent,  chrome  alum  solution, 
The  author  concludes  that  the  tendering  observed  was 
produced  by  the  formation  of  sulphuric  acid.  _\  third 
series  of  experiments  was  undertaken  tu  show  that  the 
sulphuric  acul  was  formed  Bolely  from  the  dyestuff. 
Skeins  were  inipri  dilated  with  a  1  per  cent,  .solution  of 
sodium  sulphide  and  then  treated  ley  each  of  the  six 
"fixing"  processes  without  previous  washing  off.  They 
were  then  heated  to  100°  C  and  130°  C.  for  12 and  241 
n  speotively,  but  no  sulphuric  acid  could  be  found. 
01  only  an  infinitesimal  amount.  The  formation  of 
sulphuric  arid  it  is.  therefore,  concluded,  i.s  due  to  oxidation 
of  the  dye-stuff  molecule.  In  a  further  series  of  experiments 
the  dyed  yarns  were  subjected  to  the  action  of  sulphurous 
acid  tor  two  hours  I  1 )  in  the  wet  state.  (2)  dry.  The  author 
finds  that  sulphurous  acid  rots  the  dyed  yarns  under 
the  conditions  of  Ins  experiments,  if  they  have  been 
after-treated  with  copper  or  iron  salts,  especially  in  the 
moist  state  The  results  obtained  from  each  series  of 
experiments  are  shown  in  tabular  form.  They  show 
according  to  the  author  that  no  hard  and  fast  rules  can  be 
laid  down  for  the  sulphide  blacks  ;  that  they  should  not  be 
treated  alike,  but  each  individual  in  the  manner  best 
suited  to  its  properties,  but  that  the  use  of  copper  salts 
for  after-treatment  must  be  avoided.  Special  attention 
is  drawn  to  the  fact  that  yarns  treated  with  bichromate 
and  acetic  acid,  or  subjected  to  atmospheric  influent  e 
after  dyeing,  kept  practically  ill  normal  condition  after 
many  months'  exposure.  In  general,  to  prevent  ten- 
dering of  goods  dyed  with  sulphide  blacks,  the  author 
recommends  that  the  dyed  goods  should  be  impregnated 
with  a  carbonate  or  acetate  :  if  this  he  impracticable. 
in  the  case  of  after-treatment  with  chrome  is  advantageous 
in  the  case  of  most  dyestuffs. — H.  L. 

English  Patents. 

Cotton-seed  hulls  or  oilier  waste  products  containing  fibrous 

materials  :    Processi  j  and  apparatus  for  trailing  . 

C.  Knopf  and  Bremer  Baumwoll-W'erke,  C.  Knopf  inul 
Co.  Bemelingen,  Germanv.  Eng.  Pat.  12,650,  dune 
19,   1905 

The  waste  materials  are  treated  in  suitable  digesters, 
autoclaves  or  similar  vessels,  with  solutions  of  reagents, 
which  are  capable  of  dissolving  both  the  impurities  of  the 
fibres  and  the  hull-residues,  without  however,  n 
ably  attacking  the  fibres  themselves.  Suitable  reagents 
are  alkalis,  alkaline  earths,  dilute  acids,  alkali  sulphites 
and  sulphates,  and  calcium,  magnesium,  potassium  and 
sodium  bisulphite.  The  treatment  is  effected  under  a 
pressure  of  about  four  to  six  atmospheres,  and  after  the 
hulls  have  been  sufficiently  macerated  or  softened,  the 
fibres  to  be  recovered  are  mechanically  separated  tl 
from  by  washing,  beating,  and  sifting  operations. — D.  B. 


Sill- :    Manvfaclvn  G.   Dietl,  Bi 

Eng    Pat     l  i,029,  duly  21,   1908 
S«B  Fr.  Pat.  356,323  of  1905 ;    thi    .1     1906    16     T.F.B. 

/  vaporatoi   i"i-  ■  vaporating  tJu   liqv 
tp  „/  wash  or  pal  ai  ,  ■  „pe,u 

iy,  j  and  ih<  ///.,. ami  coi 
Ha  ,  iap.ua/, a  being  also  appliccwt  a 
A.    I'..    Lennox   and    T.    Mackenzie.     Eng.    Pat     8342 
April   19,   1905.     \\  III/;.,  page  231. 

Dye-water  and  HmUa\  effluent       Apparatus  foi  purifying 

.     W.  .\b  l>    \l.i  I.,  y.     Eni     Pat     11,410,   M 

1905,  \\  111/.'  .  page  231 

1  '  M  I 

Formaldehyde   hydro  ulp)  ,,„,,. 

E.    \    Fourneaux,  Assignor  to  II.  A.  Mete,  New   ^  ork 
U.S.  Pat.  812,124,  Feb.  ti.  1906. 

\  basii  /mi  Formaldehyde-hydrosulphite,  which  is  crystal- 
line and  .an  l.e  dried  in  the  an- at  100  0.  without  dei  'impo- 
sition, is  prepared  in  tic  a.  Hon  of  a  "  suitable  alkali  com- 
pound "  on  a  solution  of  zinc  hydrosulphite  and  formalde- 
hyde. The  corresponding  BOdium  formaldehyde  hydro- 
sulphite  is  obtained  by  the  action  of  sodium'  carbonate 
on  the  zinc  compound.  One  part  of  the  lattei  is  capable 
of  reducing  about  I  .",  parts  of  Indigo  in  the  form  of  its 
Bulphonic  acid. — T.  V.  B. 

German  Patents. 

Cotton  and  silk  mixturt  :    Process  /•  ing  a  

which  ran  >,■  uniformly  dyed.  J.  P.  Bemberg  \  G 
(hi.  Pat.  165,218,  June  9,  1903. 
Ordinary  cotton  and  silk  "mixtures''  cannot  be 
uniformly  dyed,  the  silk  always  taking  a  deeper  shade 
than  the  cotton.  It  is  proposed  to  weave  together  silk 
and  mercerised  cotton,  the  mercerisation  being  carried 
to  such  an  extent,  previously  determined  by  experiment, 
that  the  cotton  is  dyed  to  the  Bame  depth  as  the  silk  bv 
the  particular  dvestufi  which  is  to  lie  employed. 

— T.  F.  B. 

Aniline   Black  dyeings  on  wool;  Process  for  increasing 

the  justness  of .     G.  Hethmann.     Ger.  Pat.  161,263, 

Nov.  14.  1002.  Addition  to  Ger.  Pat.  130,309,  Nov. 
18,  1900. 
The  Aniline  Black  dyeings  on  wool,  produced  by  the  pro- 
cess described  in  the  principal  patent  (Eng.  Pat.  J1.236 
of  1900;  this  J..  1901,  577),  are  rendered  much  faster 
by  treatment  with  a  5  per  cent,  solution  of  an  alkali  car- 
bonate; this  neutralises  the  aeid  set  free  during  'he  process, 
which  is  not  the  ease  when  soaping  is  resorted  to,  as 
previously  directed. — T.  F.  B. 

Formaldehyde  ;    Process  of  preparing  a  compound  of 

containing  sulphur.  L.  Cassella  und  Co.  Ger.  Pat. 
164,506,  March  25.  1904. 
A  sulphur  derivative  of  formaldehyde,  different  from 
trithioformaldehyde  and  thiometaformaldehydc,  is 
obtained  by  the  addition  of  formaldehyde  to  an  aqueous 
solution  of  an  alkali  sulphide.  It  is  stable  towards 
oxidising  agents,  and  is  inactive  in  the  cold,  but  at  higher 
temperatures,  especially  in  presence  of  alkalis,  it  is 
decomposed,  alkali  sulphide  being  regenerated.  It  can 
be  used  in  printing  with  sulphide  dyestuffs,  the  finely 
divided  dyestuff  being  mixed  with  the  formaldehyde 
derivative,  and  printed  on  the  fabric,  which  is  then 
steamed.— T.  F.  B. 

Cotton  ;   Process  for  producing  fast  brown  shades  on . 

Badische  Anilin  und  Soda  Fabrik.     Ger.  Pat.  104,123, 

March  6,  1904. 
Although  fur,  feathers,  &c.,  can  be  dyed  fast  brown 
shades  by  impregnation  with  1.5-dihydroxvnaphthalene 
and  exposure  to  air.  cotton  does  not  give  good  results  by 
the  process.  Brown  shades  fast  to  light,  washing  and 
chlorine  can,  however,  be  obtained  on  cotton  by  impregna- 
tion with  1.5-dihvdroxvnaphthalene  and  subsequent 
steaming.— T.  F.  B." 
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Dyestuff  ;  Process  for  producing  a  fast,  Bordeaux  Red.  A:o 

on  the  fibre.      Farbwerke    vorm.   Melster,    Lucius 

und  Briining.  Or.  Pat.  162,627,  Aug.  11.  1904. 
Fast.  bordeau\-red  shades  are  produced  on  the  fibre 
bv  developing  diazotised  ni-aminobenzeneazo-ro-tolui- 
dinc  with  p-naphthol.  The  dyestuff  is  formed  much 
more  readily  than  that  from  p-nitrobenzeneazo-o-toluidine 
(Ger.  Pat.  155,396  of  1903;  this  J..  1905,  544).  White 
discharges  may  be  produced  ou  the  dyeings  by  means  of 
formaldehyde-hydrosulphite   compounds. — T.  F.  B. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 

AND    NON-METALLIC    ELEMENTS. 

I  ■■•.!  n  u d  from  page  180.) 

Sodium  tetrathionate  and  dithionate  :    Action  of  potassium 

cyanide  on  .     A.  Gutmann.    Ber.,  1900.  39.  509 — 

513. 
By    the   action   of    potassium   cyanide   on    sodium    tctra- 
thionate  in  presence  of  alkali,  potassium  thiocyanate  and 
sodium   sulphate    and    sulphite  are  formed,  according  to 
the  equation  : 

Na2S406+2KCN+2NaOH= 
2KCXS  +  Xa2S04  +  Xa2S03  +  H20. 
In  this  reaction,  therefore,  the  tetrathionate  apparently 
splits  up  according  to  the  equation :  S4Og  =  SO,  +  S03  +  S2, 
whereas,  bv  the  action  of  sodium  arsenite.  it  decomposes 
according  to  the  scheme:  S406=2S02+S2  +  0,  sodium 
sulphite,  monosulphoxvarsenate  and  arsenate  being 
formed  (this  J..  1905,"  618).  The  explanation  of  this 
difference  is  probably  that,  in  both  cases,  the  tetrathionate 
gives  uptwoatomsof  sulphur  to  form  thiocyanate  and  mono- 
sulphoxvarsenate respectively,  but  that  in  the  reaction 
with  cyanide  the  oxygen  also  given  up  oxidises  the  sulphite 
rather"  than  the  cyanide,  since  cyanates  can  onlj  be 
obtained  from  cyanides  in  aqueous  solutions  by  the  use 
of  very  strong  oxidising  agents. 

Sodium  dithionate'  is  not  acted  upon  by  potassium 
cyanide  alone  or  in  presence  of  sodium  hydroxide,  even  on 
boiling. — A.  S. 

Potassium  mercuric  ferrocyanide.     G.  Fernekcs.     J.  Amer. 
Cheni.  Soc,  1906,  28.  87—90. 

Potassium  mercuric  ferrocyanide  may  be  obtained  as 
follows  : — Fifteen  to  -20  grms.  of  mercuric  chloride  are 
dissolved  in  about  100  e.c.  of  a  mixture  of  equal 
volumes  of  absolute  alcohol  and  ether.  Eight  to 
10  grms.  of  potassium  ferrocyanide.  dissolved  in  the 
least  possible  quantity  of  water,  are  then  added, 
and  the  precipitate  formed  allowed  to  settle.  The 
supernatant  liquid  is  decanted,  the  precipitate  is  washed 
twice  with  the  alcohol-ether  mixture,  then  with  cold  water, 
and  iinally  brought  on  to  a  filter,  where  it  is  washed  with 
about  one"  litre  of  water  cooled  to  0°  C.  The  precipitate  is 
once  more  washed  with  alcohol  and  ether  and  dried  at  a 
temperature  of  100c  C.  When  thus  prepared  the  com- 
pound is  a  fine  powder  having  only  a  very  faint  blue  tinge. 
It  has  the  formula  K._,HgFelCX)6.  is  insoluble  in  water,  but 
soluble  to  a  considerable  extent  in  potassium  ferrocyanide 
solution,  probably  with  the  formation  of  a  more  complex 
compound. — W.  P.  S. 

Arseniuretted  hydronm  ;    Reactions  and  methods  of  </>(>r- 

mining    .     H.     Reckleben    and    G.     Lockemann. 

XXIII.,   page  230. 

Iodine  ;  Japanese .     Chem.  and  Drug.,  Feb.  IT.  1900. 

The  following   figures   show  the   increase   in   the  exports 
of  iodine  and  its  compounds  in  Japan  : — 


K.     Kaiser. 
Under  Int. 


Quantity. 

Values. 

1905  (11  months) 

lb. 

57 .J14 
69,715 
29.75:1 

yen. 
250.819 
!  300 

101,174 

U  -J- 

The  chief  kelp-producing  districts  in  Japan  are  the 
province  of  Shima  and  the  island  of  Hokkaido,  but  nearly 
all  fishing  districts  produce  a  little.  The  industry  is 
therefore  more  or  less  scattered  along  the  coast  of  Japan. 
and  is  in  the  hands  of  many  small  producers,  from  whom 
the  three  largest  firms  procure  their  supplies.  The  annual 
production  of  iodine  in  Japan  at  present  is  estimated  at 
about  200.000  lb.,  of  which  about  70.000  lb.  is  consumed 
there.  [T.R.I 

English   Patent. 

Ammonia  ;      Proa  is     o/     producing . 

Berlin.       Eng.   Pat.  26,803,  Dec.  22.  1905. 
Conv.,  Dec.  24,  1904. 

Calch'm  turnings  are  heated  in  a  clay  or  metal  tune  to 
about  500°  C„  and  nitrogen  and  hydrogen  are  alternately 
passed  through  the  tube,  whereby  calcium  nitride  is  first 
formed,  and  then  calcium  hydride,  the  displaced  nitrogen 
combining  with  the  hydrogen  passed  through  to  form 
ammonia,  which  is  collected  from  the  effluent  gases.  The 
process  may  be  started  with  calcium  nitride  or  with  calcium 
hydride,  instead  of  with  metallic  calcium.  (See  also 
F'r.  Pat.  350,966  of  1905  ;    1905,  801.)— E.  S. 

United  States  Patents. 

Hydrochloric  acid;    Manufacture  of .      I.  L.  Roberts, 

Brooklyn.  X.Y.  Assignor  to  Roberts  Chemical  Co., 
X.J.     U.S.  Pat.  307,640,  Dec.  19.  1905. 

Hvdrogen  and  chlorine,  in  the  proportion  in  which  they 
combine  to  produce  hydrochloric  acid.  and.  preferably,  as 
set  free  in  the  electrolysis  of  sodium  chloride  in  a  vessel 
provided  with  separate  anode  and  cathode  compartments, 
are  conducted,  each  by  its  separate  tube,  to  a  mixing  tube 
or  chamber.  This  chamber  is  connected  by  tubine  to  the 
first  of  a  scries  of  receptacles  containing  water  for  absorp- 
tion of  the  acid,  provision  for  he  continuous  renewal  and 
removal  of  which  water  is  provided.  The  mixture  of  the 
gases  is  ignited,  preferably  at  a  point  beyond  the  mixing 
chamber,  into  which  the  flame  at  once  runs  back,  and  in 
which  the  combustion  goes  on  quietly  and  continuously, 
with  the  production  of  hydrochloric  acid. — E.  S. 

A! ii m i mi :  Calcination  of  kydrated .     A.  R.  Pechiney. 

Salindres.  Assignor  to  Cie.  des  Prod.  Chim.  d'Alais 
ef  de  la  Camargue,  Lvons,  France.  U.S.  Pat.  811,433, 
Jan.  30,   1906. 

See  Fr.  Pat.  349.707  of  1904  :   this  J„  1905.  732.— T.  F.  B. 

Tin  :  Apparatus  for  producing  compounds  of .     C.  E. 

Acker.  Xiagara  Falls.  X.Y.    Assignor  to  Acker  Pre 

Co..  X.J.      U.S.  Pat.  810,897,  Jan.  30,  1900. 

The  apparatus  comprises  a  dissolving  vessel  for  effecting 
the  solution  of  tin  in  a  solvent  containing  chlorine,  a 
reaction  tower,  means  for  circulating  the  solution  through 
the  dissolving  vessel  and  reaction  tower,  an  electrolytic 
cell  for  the  production  of  chlorine,  with  means  for  diluting 
the  chlorine  by  steam,  and  for  delivering  it  to  the  reaction 
tower.  (See  also  D.S.  Pats.  810,454— 6  of  1900;  this  J.. 
1900,  180.)— E.  S. 

Rffiorescena  .     Apparatus  tor  producing .     K.  Tsuji, 

Takaoka.  Japan.     U.S.  Pat.  81 1,002,  Jan.  30,  1966 

See  Eng.  Pat.  2340  of  1905:   this  J..  1905,  1108.— T.  F.  B. 

Fremh   Patents. 

Nitric  acid  ,    <    mcentration  of  dUuU .     Chem.  Fabrik 

Griesheim-Elektron.     Fr.  Pat.  358,373,  Oct.  9,  1905. 

Sodium  polysulphate,  KsXaiSl  I, )._,.  is  heated  to  about 
110° — 130"  ('..  and  a  certain  proportion  of  dilute  nitric  acid 
is  incorporated  with  it.  by  aid  of  injection  of  air.  From 
the  mixture,  concentrated  nitric  acid  is  distilled  off  and 
collected.  The  mass  is  then  further  heated  to  250° — 300'C. 
to  expel  the  water  taken  up.  after  which  the  polysulphate 
l-  allowed  to  cool,  the  cooling  process  being  aided  by  the 
injection  of  air.  until  the  former  temperature  of  110° — 
130  is  reached.  A  further  addition  of  the  dilute  nitric  acid 
is  then  made,  and  the  process  is  renewed.  The  nitric  acid 
may  be  distilled  under  a  partial  vacuum. — E.  S. 
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Aim.  ;    Process  for  obtaining  hydrated  -.     J.   Rea       , 

jini.     Fr.  I'm.  868,396,  Oot.  10,  I!"""'. 

i   B.  Pat  803,606ol  1906;  this  J.,  1905,  1280.     i 

Caseous  mixtures,  especially  the  oxygen  and  nitrog 

nir ;     Apparatus    for    mechanically    separating . 

K.    F.   M.    Farcot.     Br.    Pat.   868,397,   Oot    10,  1906. 
I.,  page  -1 1. 


VIII. -GLASS,  POTTERY,  AND    ENAMELS. 

[Continued  from  pagA    181  | 

Glass  Industry  o]  Bavaria.  For.  <  MI.  Ann.  Sir..  V  3526. 
The  manufacture  of  glass  was  impeded  in  l!K)4  by  dry 
weather  and  lack  of  water  power,  especially  in  the  Furth 
district,  the  centre  of  the  industry.  The  United  States 
market,  once  all-important  to  the  Bavarian  glass  indu 
is  being,  spoilt  by  inland  competition  and  high  duties, 
whilst  tin  Canadian  market  has  been  lost  entirely  by  the 
tariff  war:  the  dun  on  Bavarian  blown  glass  was  formerly 
20  per  cant,  ad  valorem,  Belgian  crystal  glasf  paying  '-V> 
per  cent.,  but  now  the  duty  on  German  glass  lias  Been 
raised  to  26  per  cent.,  whilst  the  duty  on  Bel  ;iarj 
has  been  reduced  to  10  per  cent.  It  this  Btate  of  affairs 
continues  the  Bavarian  glass  industry  will  soon  be  a  thing 
of  the  past,  having  besides  to  fight  against  the  keen  com- 
petition of  the  Rhine  provinces,  Silesia,  Saxony,  Belgium 
and   Bohemia.     Furth  (Nuremberg)  exported  in   1890  to 

the  Onited  States  glass  to  the  vali I  170,0002.,  which  sum 

fall  to  lis.  .">:):!/.  in  1903,  and  to  62,8331.  m  P'<i4.  That 
district  exported,  up  to  1904,  mirrors  t"  the  value  of 
about  12,500c.  per  annum  to  Canada,  but  since  the  new 
tariff  and  surtax  amount  to  26ij  per  cent,  of  the  total  value, 
the  export  trade  to  Canada  is  almost  killed.  Some  works 
have  ceased  to  manufacture  mirrors,  having  turned  to 
plate  glass  instead,  whilst  other  works  have  stopped  manu- 
facturing entirely.  The  raw  materials  necessary  to  the 
-la>s  industry  have  also  increased  considerably  in  price  - 
aoids  and  arsenic  from  l.">  to  20  per  cent.,  shellac  even  300 
per  cent.,  &c  whilst  the  ini  rease  ol  the  sale  price  wasonly 
from  .">  to  12  per  cent  Tins  increase  was  partially 
rendered  possible  by  the  strike  in  Belgium.  I   R 

United  States  Patent. 

Silica  glass;  Manufacture  of  — -.  J.  F.  Bottomley, 
Wallsend,  R.  S.  Mutton.  Manchester,  and  A.  Paget, 
North  Cray.      U.S.  Pat.  812,399,  Feb.   13,   1906. 

See  Eng.  Pat  10,670  of  1904  ;  this  J.,  1906,  670.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 

MORTARS,    AND    CEMENTS. 

Continued  from  jxigc  182.) 

C' mi  at  :  Relation  of  tl"  rolumi  weight  of  raw  mati  rial  to 
tin  output  of  a  rnlari/  kiln.  W.  H.  Hess.  .1.  Amer. 
Chem.  Soc.,  1906,  28.  91—94. 

The  output  of  a  rotary  kiln  in  clinker  is  nearly  twi 
much  when  working  on  cement  rock  or  limestone  and  clay, 
as  when  using  a  mixture  of  dry  marl  and  clay,  other  con- 
ditions being  the  same.  This  difference  is  due  to  the 
varying  volume  weights  of  the  materials.  Results 
obtained  by  the  author  gave  for  marl  alone  a  weight  of 
48-7  lb.  per  cubic  foot  ;  for  chemically  pure  precipitated 
chalk,  :V2-7  lb.  :  and  for  natural  commercial  chalk,  70  lb. 
Using  a  small  experimental  kiln,  it  was  found  that  a  marl 
and  clay  mixture  consuming  1125  lb.  of  coal  per  hour  and 
producing  1600  lb.  of  cement,  consumed  2760  lb.  of  cement 
mixture  having  a  volume  of  53  cubic  feet.  A  kiln  ofthe 
same  construction,  working  on  a  cement  rock  mixture  and 
consuming  1 125  lb.  of  coal  per  hour  and  producing  3200  lb. 
of  cement  per  hour,  burned  52  cb.  ft.  of  raw  cement  mixture 
per  hour.  The  greater  the  weight  of  the  ground  raw 
cement  mixture  per  cubic  foot,  the  greater  is  the  output 
of  a  kiln.     The  term  "marl."  used  above,  design  tes  the 


lake  depositc  ol   Mi  bigan,  Canada)  fcc,  which 
about  90  per  cent,  of  .  hulk.  :,  per  cent  ol  shell  lime, 

5  per  rent     ol   OTg  mi  \s  mini  ami  .  I,;ilk  m 

bulky,   it    is   probable   that    in   the   future   they   will   be 

replaced,  for  lea-on-  ;  ,  ,,,.  all,|  ,.,  „„.,,, 

rook.— W.  P.  s. 

ESOI  imi    P  1 1  ia  rs. 

Clay,  nr  similar  materials  .    Drying  nj  va\  lances 

.such  as .     T.    M.   Stooker,  St   Austell,   Cornwall. 

I  ,,_•.  Pat.  2097,  Feb.  ■_>.  1906, 

I'.v  means  of  suitably  placed  partitions,  the  hot  gases  in 
the  Rues  beneath  the  drying  chamber  are  forced  to  folkra 

a  zigzag  or  sinuous  course,  thereby  ensuring  n  more  even 

drying  of  the  i  lay  above      \   < ..  I.. 

[Pavements,    blocks,    tiles,    <bc]    Com\  titer. 

S   G    Wightman,  Washington,  D.C.,  U.S.A.     En      P  - 
19,622,  Sept.  28,  IU05. 

From  6  to  10  lb  ol  iron  oxide,  preferably  the     | 

IS  stirred    into    HMI   lb.    ol    melted    nsin.    and    tin 

added  to  limn  lb.  of  powdered  clay,  sand,  gravel,  loam, 

tc,  previously  heated  to  200  or  250   F.      Vfte 

mixing  it,  the  plastic  mixture  obtained  is  moulded 
allowed   tu   cool.     'Die   blocks   obtained   show   a   crushing 
strain  of  2J.  ion-  pel  sq.  in.,  and  remain  rigid  up  to  160    1' 
When  sand  is  used  alone,  15  per  cent,  of  the  resin  mixture 

should  be  used;   clay  or  sand  mixed  with  loam  gives  good 

results  with  111  per  i  i  nl.  ol  r.-in.   -A.  <!.  I.. 

Cementing    material   and   il>,     mamtfacluri    <■/   tin 
R.  Zellenka,  Vienna.     Eng.  Pat.  5513,  March  16,  1905. 

The  cementing  material  is  made  by  melting  snip 
adding  lampblack  or  other  colouring  matter,  and  ferru- 
L'inous  sand  from  iron  foundries,  or  sand  from  iron  or 
steel  fettling,  further  heating  the  mixture  until  it  be. 
thick,  and  then  allowing  it  to  cool, with  stirring, until  it 
becomes  thin  enough  to  be  poured  into  moulds.  Before 
use  the  material  must  be  heated  to  about  120  <'..  when 
it  becomes  a  thin  liquid,  in  which  condition  it  is  used  for 
filling  in  joints  between  bricks,  -tine-  and  iron  or  steel. 
Sec.— A.  G.  L 

Cement  kilns;    Rotary .     E.  Newell  and  YV.  Fennell, 

Misterton,    Notts.     Eng.    Pat.   9108,    May    I.    1906. 

The  kiln  is  constructed  of  lengths  of  welded  tube  joined 
together  by  angle  iron-  secured  at  the  ends  of  the  tubes. 
the  angle  irons  being  faced  in  a  lathe  and  riveted  or 
bolted  together.  The  kiln  has  an  increased  externa! 
diameter  at  the  tiring  end.  the  internal  diameter  I,. 
kept  the  same  throughout,  thus  giving  a  greater  thickness 
of  refractory  lining  at  the  hottest  parts. — A.  G.  I-. 

Bituminous  substances,   resins,  ■ -■  and  the  lib  : 

Trailing  .  E.  Braschler-Kurtz,  Zurich,  Switzer- 
land. Eng.  I'at.  11,191,  May  29,  1905.  Under  Int. 
Conv.,  June  2.   pint. 

A  SOLUTION  of  !Hi  parts  of  asphaltum  in  20  tiarts 

of  benzol  is  gradually  introduced  into  a  boiling  solution 
of  3  parts  of  sodium  soap  and  2  parts  of  crude  starch  in 
Mi  parts  of  water,  the  volatilised  benzol  being  condensed 
and  collected.  The  mixture  is  well  stirred  and  allowed 
to  cool  with  constant  agitation,  when  a  homogeneous 
mass  is  obtained  which  Forms  an  even  emulsion  on  diluting 
with  water,  and  may  be  used  for  impregnating  paper, 
bricks.    Sic.,    and    for   rendering   roads   du  '  ither 

substances,  e.g.,  pitch,  ozokerite,  fats,  oils,  and  balsams, 
dissolved  in  solvents  such  as  carbon  tetrachloride.  &c.. 
may  be  substituted  for  the  benzol  solution  of  asphaltum  : 
gums,     albumins.     |>ectins.     soluble    silica  may 

replace  the  -inch  ;  and  alkalis,  alkaline  earths,  or  borax 
may  be  substituted  for  the  soap.  The  method  of  mixing 
may  also  be  modified  somewhat, — A.  G.  I.. 


L'niteu  States   Patents. 


Preaubert    and 

Pat.    s  0,593, 


Roods  ;     Prw  ss    for    tarring    — ■ — .      I,. 

G.    A.    Thubc.     Nantes,    France.      I    - 

Feb.   13,   1906. 
See  Fr.  Pat.  342,398  of  1004  :  this  J.,  1!)04,  1029.— T.F.B. 
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[March  15,  1906. 


Hydraulic  and  process  of  making  the 

C.  D.  Clark.  Clifton,  Ariz.  U.S.  Pat.  811,902,  Feb.  (5, 
1906. 
Ores  with  an  aluminous  silicious  gangue  are  treated  in 
concentrating  or  other  mills,  and  the  tailings  from  these 
are  classified  by  hydraulic  means.  The  failings  are 
pulverised  and  mixed  with  a  calcareous  substance,  such 
as  limestone,  the  mass  being  afterwards  reduced  to  a 
powder,  the  mixture  burnt  to  a  clinker  and  the  latter 
pulverised. — B.  X. 

French  Patents. 

Pavements,    tiles    and   other    building    materials;     I 

■m  for .     S.  G.  Wightman.     Fr.  Pat.  358.362, 

Oct.  9,  1905. 
See  Eng.  Pat.  19,622  of  1905;   preceding  these.— T.  F.  B. 

[Hydraulic  cem<  -     co-calcareous  agglomerate.     C.  de 

La  Roche.     First  Addition  of  Feb.  22,' 1905,  to  Fr.  Pat. 
350,340,  Nov.  23,  1904. 

In  the  present  addition  the  agglomerate  described  in  the 
original  patent  Isee  Eng.  Pat.  25.884  of  1904;  this  J., 
1905,  1233)  is  claimed  as  a  hydraulic  cement.  Other 
substances,  e.g.,  magnesia,  barjta,  alumina,  may  also 
be  added  to  the  mixture. — A.  G.  L. 

German  Patent. 

Slag ;     Process   for   the    disintegration    of    molten    blast- 
furnace   .     W.  Lessing.     Ger.  Pat.  162  014.  May  4, 

1902.     X.,  page  222. 

X.— METALLURGY. 

(Continued  from  page  185.) 

Sickel  and  Cobalt  Industry  in  1905.     Mining  World.  Jan. 
27,   1906. 

The  world's  production  of  nickel  amounts  annually  to 
between  12,000  and  15,000  tons.  Canada  and  the  United 
States  together  contributing  about  two-thirds.  The 
exports  from  Xew  Caledonia  in  the  10  months  ending  with 
October,  1905.  were  1 10,560  metric  tons  of  nickel  ore, 
and  7286  tons  of  cobalt  ore.  On  this  basis  the  year's 
exports  may  be  estimated  at  about  122,000  tons  of  nickel 
ore  and  8000  tons  of  cobalt  ore. 

Canada's  output  has  been  added  to  materially  during 
the  past  year  by  reason  of  the  energetic  development  of 
the  mines  in  northern  Ontario.  There  have  also  been 
interesting  developments  in  the  new  district  of  Cobalt, 
near  Lake  Temiskaming,  where  cobalt-nickel  arsenides 
occur  in  quantity  in  the  rich  silver  ore.  The  average  con- 
tents of  some  large  shipments  of  this  unique  ore  to  New 
York  showed  3'6  percent,  nickel.  7-3  percent,  cobalt,  31  per 
cent,  arsenic,  and  1257  oz.  silver.  The  Ontario  Govern- 
ment on  Aug.  28  withdrew  all  lands  in  the  townships  of 
Coleman,  Bucke,  Lorrain  and  Hudson,  comprising  the 
sdver-cobalt  area,  from  sale  or  lease  tinder  the  Mines  Act, 
for  the  purpose  of  legislating  so  that  a  larger  revenue  may 
be.  realised  from  the  mines.  Existing  rights  of  applicants, 
however,  will  not  be  interfered  with.  The  Government  has 
also  granted  to  the  Temiskaming  and  Xorthern  Ontario 
Railway  Commission  full  control  over  the  silver  cobalt 
locations  on  the  right  of  way,  as  well  as  those  on  the 
townsite  of  Cobalt. 

The  production  in  Ontario,  as  reported  by  the  Govern- 
ment for  the  six  months  ending  with  June,  1905,  was  4671 
tons  of  nickel,  valued  at  1,638,040  dols.,  and  65  tons  of 
cobalt,  valued  at  80,560  dols.  The  year's  output  is 
estimated  at  fully  9250  tons  of  nickel  and  125  tons  of 
cobalt.  A  visit  was  made  to  the  Sudbury  nickel  mines  l>\ 
the  director  of  the  India  mint,  for  the  purpose  of  securing 
a  supply  of  nickel  to  be  used  in  coining  the  new  anna, 
valued  at  about  3  cents.  The  United  States  mines  a  small 
quantiu  of  both  nickel  and  cobalt,  and  in  1905  there  was 
little  change  from  1904,  when  the  nickel  output  of  Madison 
county,  Mo.,  was  valued  at  25,382  dols..  and  of  cobalt  at 

The  imports  of  nickel  ore  and  matte  into  the  United 


,  States  in  1905  approximated  13,464  tons,  free  of  duty, 
which  is  substantially  more  than  was  reported  in  1904. 
Exports  of  nickel,  nickel  oxide  and  matte  amounted 
to  9.698.000  pounds  in  1905,  which  compares  with 
7,519.206  pounds  in  1904,  showing  an  increase  of  29  per 
cent.  [T.R.] 

Tin  Industry  in  19(15.  Mining  World,  Jan.  27,  1906. 
It  is  18  years  since  tin  sold  at  a  higher  level  than  in  1905. 
In  1888,  when  the  world's  consumption  was  53,389  long 
tons,  the  top  price  in  London  was  170/.  per  ton  ;  but  the 
collapse  of  the  French  syndicate  which  had  "  rigged  "  the 
market  brought  the  quotation  down  to  75/.  per  ton.  In 
1905  the  world  consumed  93,754  long  tons,  or  40,365  tons 
more  than  in  18SS,  reducing  the  visible  supply  to  13,451 
tons  on  Dec.  31.  1905 — a  point  which  initiated  a  rise  in 
price  front  129/.  ~s.  6c/.  to  165/.  12«.  6c/.  per  ton.  What 
share  the  United  States  took  in  establishing  extraordinary 
prices  for  a  metal  which  is  produced  at  a  comparatively 
low  cost,  by  reason  of  cheap  labour,  will  be  understood 
when  it  is  said  that  that  country's  consumption  increased 
from   14.400  tons  in  1S88  to  40,144  tons  in  1905. 


Tin  production  of 

the  World  (long  tons 

Countries. 

1904. 

1905.' 

58,657 

14,638 

9,200 

4,282 

5,082 

384 

57.000 

12,250 

11,900 

4,500 

4,900 

Miscellaneous 

500 

Total     

92,243 

91,050 

Shipments. 


[T.R.] 
Bd.  of  Trade  J.,  Feb. 


Mineral  production  of  Tasmania. 
'_'■-',   1906. 

The  following  particulars  of  the  mineral  production  of 
Tasmania  during  the  years  1903  and  1904  are  extracted 
from  the  Report  of  the  Mining  Department  : — 


1903. 

1904. 

Quantity. 

Value. 

Quantity. 

Value. 

£ 

£ 

Gold,  fine ozs. 

31,795 

135,072 

65,921 

280,015 

7,169 

77,270 

— 

— 

Silver  lead  ore 

— 

— 

51,138 

203,702 

„         bullion    .     „ 

3,197 

103,861 

— 

— 

Copper,  native , 

— 

— 

212 

14,416 

„       (exported)       ,, 

150 

11.288 

— 

— 

„       blister , 

3,508 

239.190 

8,371 

582,540 

Tin  (exported)    

1,263 

151.271 

2,071 

255,228 

Auriferous      quartz 

and    pyrites    ex- 

311 

9.410 

— 

— 

23,961 

20,739 

61,109 

51,942 

All  other  minerals    .... 

— 

16,139 

— 

23,349 

Total  value  ..£ 

- 

767,240 

— 

1,411,192 

Carbon  in  steel  ; 
with   red  lead. 


Determination  of 
C.  M.  Johnson. 


[T.R.] 

by  direct  ignition 

XXni.,  page  236. 


English  Patents. 


Pat. 


Iron  ores  ;  Process  for  agglomerating  pulverulent 
W.  Schumacher,  Osnabriiek,  Germany.  Eng. 
28,019,  Dec.  21,  1904. 

The  ores  are  incorporated  with  finely-divided  silica  mixed 
with  lime  or  calcium  hydroxide,  subjected  to  the  action 
of  steam  and  briquetted  under  pressure. — J.  H.  C. 

Minerals  ;  Wet  separation  of  — — .  H.  L.  Sulman  and 
H.  F.  K.  Picard,  London.  Eng.  Pat.  1821,  Jan.  30, 
1905. 
Small  proportions  of  caustic  or  carbonated  alkali,  alkali 
sulphide  or  polysulphide,  soluble  soap,  saponin  or  the 
like  are  mixed  with  the  water  employed,  whereby  its 
surface  tension  is  diminished  so  as  to  cause  permanent 


March  IS,  l«o«.l 


ii    \  m.i.i  ftcn 


frothing    on    agitation.     The    pulp    prepared    with    the 
treated  water  is  passed  ovei  a  waking  table  or  Tarn 

—J.  II   < 

I  initl  like  ores;    Treatment  of .      A.  .1-    r 

London.     From  Soo.    loon,  dee   Mines  'I"  Bormettes, 
a, i,|     V     I  mi,,     Marseille".     Krmw.      Eng.    Pat.    -.'Mil. 
Feb,  11,  1906. 
8u  Fr.  Pat  346,627  of  1904  :  this  J.,  1906,  200,     T.  F.  B 

Alloys;  Impts.  in .  Roc  Anon.  "  la  Neo-Metalluj 

Pari       Eng.    Pat   3179,   Feb.    16,    1906.     Onder   [nt 
Conv.,  March  is.  1904. 

Si  ■  Fr.  Put.  341,639  of  1904  :  this  J.,  1904,371.     I    F,  B 

I 'mi  CD   Sr  vtks    Pvtk.ms. 

Converter.    Q.    T.    Walter,    Washington,    D.G 
U.S.   Pat.  811,006,  Jan.  30,   1906. 

The  converter  eommnnicates  through  an  opening   with 
a  slag  receptacle  in  close  contact  with  it.  air  bain 
as  possible  excluded  from  the  Blag-receptacle.     The  metal 
iu  the  converter  is  agitated,  and  the  Blag  and  other  un 
purities  arc  driven  to  the  top  by  means  of  a  current  of 
air  or  other  gas,  introduced  below  the  surface  of  the  metal 
through   a  double   series  of   tuyeres.     Through   another 
double  series  oi  tuyeres  air  is  forced  against  the  surface 
of  the  metal  in  the  converter,  and  drives  the  slag 
other  impurities  into  the  slag-receptacle. — A.  S. 

Crucible     furnace.      I".     Itausmann.     Cologne.     Germany. 

r.S.   Pat.   511,219,  Jan.  30,    1906 
See  Kng.  Pat.  16,087  of  1905  ;   this  J.,  1906,  78.— T.  F.  B 

Furnace;   Roasting .     F.    KJepetko.    New    York. 

U.S.  Pat.  811,643,  Feb.  Ii.  1906. 
The  furnace  consists  of  a  number  of  superposed  bean  lis 
through  which  passes  a  rotating  hollow  shaft  having 
hollow  arms  extending  into  the  hearths.  The  shaft 
is  divided  by  a  longitudinal  partition  into  two  conduits 
communicating  with  each  other  at  the  top  of  the  shaft. 
These  conduits  are  divided  into  compartments  by  traj 
verse  partitions,  and  pipes  lead  from  the  compartments 
into  the  hollow  arms.  A  cooling  medium  is  caused  to 
circulate  through  the  whole  apparatus,  entering  at  the 
bottom  of  one  conduit,  and  passing  in  succession  up  through 
each  compartment  and  hollow  arm  on  one  side  of  the 
central  partition,  and  then  down  in  like  manner  through 
the  compartments  and  hollow  arms  on  the  other  side  of 
the  partition,  finally  escaping  at  the  bottom  of  the  second 
conduit. — A.  S. 

Furnace;  Smelting .  A.  R.  Partridge.  San  Fran- 
cisco, Cal.  Assignor  to  The  Vencedora  Mine  Equip- 
ment Co.,  California.     U.S.  Pat  812,083,  Feb.  U.   i 


TilK  upper  part  of  th  ted  with  di 

walls,  a  hot  ail     p  being  thus  f, >im,  < l.     The 

inlet   pip1'.  28,  Burrounds  the  outlet   pipe,   IT,  leading 
the  stack,  and  coi  vith  the  hot  An 

exhaust  fan  is  place, I  iii  tl ill,  !    pipe,  and  a  Ian  1,1 

in  the  inlet  pip,-       \.  S. 

1 1        ,tr    //«,   '/'/  *l  ].. 

Davison.  Assignor  to    American  Sintering  t 
III.     0.8.  Pari   811,040,  Jan.  30 

The  dry  ore  or  flue-dust  is  mixed  with  about  I  percent  of 

dry    comminuted    "  fluor,"    and    the    mix!  assed 

gradually   through   a   rotary  furnace,  wherein    it  i-  hi 
to  a  temperature  which  causes  the   mixture  to  partially 
fuse. — A.  8. 

Ore";    Process  <>!    ret  from   sulphide      — . 

E.  ('.  Pohle.  Reno,  Nev.     I  .8.   Pit  Bll,085,  Jan.  30, 

II 

Sulphide  ores  containing    gold,   silvei    and    bi 

arc  mixed   with  a  chloride  and   roasted  in    in  oxidising 
atmosphere,  the  vapours  produced  being  forced  togi 
with   the   products   of   combustion,    through   conden 
and  cooling  arrangements,   when-  any   metallic   vap 
are  recovered.     The  roasted  ore  is  cooled,  leached   with 
water   to    remove   loluble  substances,  and    then    leached 
with  a  solution  of  an  alkali  cyanide  to  dissolve  the  gold 
and   silver.       \.  S. 

Ifickel-copper  alloys;     Manufacture  of  —         A.   Monell, 
New  York.     U.S.   Pat.  811,239,  Jan.   30,   1906. 

As"  ore  eon!  lining  the  sulphides  of  nickel  and  coppt 
smelted,  the  resulting  matte  is  bessemerised,  the  product 
is  roasted  to  convert  the  metals  into  oxides,  ,md  the  Latter 

are  rcdiieid  in  order  to  obtain  directly  g  malleable  nickel- 
copper  alloy. — A.  S. 

Aluminium;    Means  for  soldering .     A.   W.    King. 

Assignor  to  C.   Rogers,    London.     U.S.    Pat.    811,726, 
Feb.  6,  1905. 

See  Eng.  Pat.  3589  of  1905  ;   this  J.,  1906,  804.— T,  F.  B. 

Iron     spongi  ,      Method     oi     manufacturing .      G. 

Grondal.'    Djursholm,     Sweden.     U.S.     Pat     812,174, 

Feb.  6,  1906. 
See  Fr.  Pat  330,763  of  1903  ;   this  J..  1903,  1091.— T.F.  B. 

Steel  :    Melt  or  bath  for  hardening  — — .     S.  N.  Brays! 

Hulme.     Assignor   to  >'■.  Nash,  New  York.     U.S.    P  I 

812,178,  Feb.  13,  1906. 
See  Eng.  Pat  12,816  of  1904  ;   this  J.,  190&,  803.— T.  F.  B. 

Gbraias  Patent-. 

Steel    in   hearth   furnac  <:    Production  of  <or  in 

metallic  olid  of  mild .     Elektro- 

stahl  G.m.b.H.     i.e..  Pat.  163,519,  duly  23.  L904. 
CLAW  is  made  for  the  addition  to  t; 

suitable  quantities  of  calcium  carbide  or  silicon  carbide, 
or  a  mixture  of  the  two  substances.  The  metallic  oxides 
are  reduced,  the  inetais  re-dissi  Iving  in  the  molten  metal 
in  the  furnace,  and  a  calcium  silii  produced, 

which,  i;  is  stated,  has  little  action  on  the  furnace  lining. 

—A    - 

ii  ■/  m  talli     ■  ■'  '■'  products 
lion  "    af   —   by  E.    Enke. 

Ger.  Pat.  163,410,  Nov.  is.  1904 
Tite  ore  is   fused   with   an   alkali   hisul] ,1 
sodium  bisulphate,  or  with  ferrous  sulphate,  or 
of  the  two  substances.      I  bided  and  the  tem- 

perature is  maintained  at  a  point  at  which  only  I 
sulphate  added  or  formed  in  till 

— A.  - 

Alloys  of  metals  nf  iji  I  '    Manufa 

of .     A.  Man!  --■  1994. 

Pieces  of  the  lighter  metal  are  placed  on  the  bottom 
crucible  without,  touching  the  walls,  and  are  packed  around 
and  above  with  pieces  of  the  heavier  metal.     A  quantity 
of  the  fused  heavier  metal  is  then  poured  into  the  crucible 
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bo  that  the  light  metal  it.  completely  protected  from  the 
atmosphere.  After  adding  a  further  quantity  of  the 
heavier  metal,  it  required,  the  mixture  is  fused. 

It  is  stated  that  by  this  profess  alloys  containing 
relatively  high  percentages  of  magnesium' ran  be  pro- 
duced, and  als,,  hard  lead  containing  mote  antimony  than 
that  obtained  by  the  usual  methods.     A.  S. 

Slag  ;   Process  for  Ihi  disintegration  of  molten  blast-furnact 

.     \V.  Leasing.     <;er.  Pat  1(32.614,  May  4.  1902. 

The  molten  slag  is  fed  on  to  the-  corrugated  surface  of  a 
long,  horizontal  rotating  drum.  I.ime  or  other  substant  es 
may  be,  added  to  the  slag  before  it  reaches  the  drum,  onnav 
be  fed  on  to  the  drum  with  it. — A.  S. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(<  bntinued  from  page  188.) 

{A.)— ELECTRO-CHEMISTRY. 

Electrolytic    reduction  :     Cathodic    potent  in/    and in 

sulphuric    odd    solution.     J.    Tafel.      Z.    Elektrochem., 
1906,  12.  112—122.     (See  also  this  J.,  1901.  48.) 

The  present  communication  gives  the  general  eonclusions 
which  the  author  has  arrived  at  as  a  result  of  his  extended 
studies  on  the  redueibility  ,,(  difficulty  reducible  organic 
compounds  with  lead  cathodes  in  sulphuric  acid  solution. 
As  special  cases  the  comersion  of  strychnine  into  tetra- 
hydrostrychnine  and  of  caffeine  into  deoxycaffeine  have 
been  considered.  The  progress  of  the  reduction  and  the 
current  efficiency  of  the  process  were  followed  bv  gas 
measurements.  It  was  found  first  with  caffeine,  and  con- 
firmed later  with  a  whole  series  of  substances,  that  lead, 
mercury  or  cadmium  electrodes  arc  essential  for  the 
reaction.  Direct  measurements  prove  the  close  connec- 
tion between  the  high  "  over-voltage  "  which  these  metals 
exhibit  in  sulphuric  acid  and  their  power  of  allowing  the 
reduction  to  occur.  In  the  course  of  the  work  various 
disturbing  influences  have  been  detected,  and  in  many 
es  could  be  ascribed  to  minute  quantities  of  metallic 
impurity.  The  lowering  of  the  cathodic  potential  and  the 
diminution  or  cessation  of  the  process  of  reduction  are 
closely  connected  with  a  chemical  alteration  of  the  surface 
of  the  cathode.  In  this  respect  mere  traces  of  platinum 
are  exceedingly  deleterious.  The  author  favours  the  view 
that  the  surface  of  the  cathode  in  the  active  condition  con- 
sists of  a  metallic  hydride  which  is  destroyed  by  oxidising 
agents  or  by  platinum,  leaving  the  less  active  metallic 
surface.  In  both  cases,  after  a  shorter  or  longer  time, 
under  the  action  of  the  current,  the  active  condition  is 
restored. 

In  the  case  of  caffeine,  below  a  cathodic  potential  of  1-6 
to  1-7  volts,  with  current  densities  varying  from  0-04  to 
0-125  ampere  per  sq.  cm.,  reduction  doe's  not  occur. 

Succinimide  is  reduced  to  pyrrolidone,  but  upon  spongv 
lead  cathodes  the  current  efficiency  attained  07 — 68  per 
cent.,  whilst  on  polished  lead  under'otherwise  similar  con- 
ditions only  Kb'  per  cent,  was  reached.  Here  definite 
evidence  of  the  catalytic  influence  of  the  metal  in  increasine 
the  reducing  power  of  the  discharged  hvdrogen  ions  was 
obtained. 

When  the  effect  is  considered  of  the  substance  under- 
going reduction  and  its  products,  upon  the  cathodic 
potential,  the  matter  becomes  complicated.  Both  the 
depolarisation.  tending  to  diminish  the  potential,  as  also 
the  specific  action  of  some  of  these  substances  in  raising  the 
potential,  have  to  be  dealt  with.— It.  S.  II 

English  Patent. 

Furnaces;    Electric   resistance  .     J.   F.   Bottomlev, 

\\  allsend-on-Tyne,   and  A.   Paget,  North  Crav.    Kent' 
Eng.  Pat.  9522,  May  5,  1905. 

An  electric  current  is  passed  through  carbon  or  graphite 

plates  forming  an  inner  lining  to  tin-  cover  of  the  furnace. 

The  material  to  be  treated  is  supported    on  a    movable 

hearth  immediately  below  these  plates  and  is  thus  heati   I 


by  radiation.  The  object  is  to  offer  an  extended  heating 
surface,  the  temperature  of  which  can  be  limited  to  anv 
desired  extent.  Means  arc  provided  for  excluding  air 
and  for  the  admission  of  material  to  the  hearth. — K.  §.  H. 

Water  ;   Apparatus  /or  the  [electrical]  purification  of . 

J.  S.  Zerbe.  Eng.  Pat.  9216,  May  2.  1905.  XVLHB., 
page  231. 

Flour,  grain,  rice  and  other  substances  ;    Electric  purifier 

for  ii^e  in  purifying .     J.  L.  Lawson.     Eng.  Pat. 

13.907.  July  I).  190r..     NVIIl.l..  page  231. 

United  States  Patents. 

Hydrochloric    acid:     [Electrical]    Manufacture    of    . 

I.  L.  Roberts.  Assignor  to  Roberts  Chem.  Co.  U.S. 
Pat.  807.640.  Dec.  19.  1905.     VII.,  page  218. 

Lead   oxide  ;    Process  of   making   hydratcd   [electro- 

lytically].  J.  H.  Bridge,  New  York,  and  ('.  Ellis,  Boston, 
Mass.  U.S.  Pat.  811.552.  Feb.  6.  1P06. 
A  hot  concentrated  aqueous  solution  of  purified  sodium 
chloride  is  electrolysed,  using  lead  anodes,  and  the  products 
of  the  electrolysis  are  allowed  to  mix,  so  as  to  form  a 
precipitate  of  hydrated  leatl  oxide  and  re-form  the  original 
electrolyte.  The  insoluble  lead  oxide  is  removed  and  the 
electrolyte  again  returned  to  the  electrolytic  cell. — B.  N. 

French  Patents. 

Incandescence     electric    lamps ;      Manufacture    of    . 

Siemens  und  flalske  A.-G.  First  Addition,  dated  Sept. 
14. 1905.  to  Fr.  Pat.  321.412,  May  26,  1902.   II.,  page  213. 

Incandescence    ,/ectrir    lamps;     Manufacture    of    metallic 

conducting  bodies  [tungsten  and  molybdenum]  for . 

A.  Jusk,  F.  Hanaman.  Ver.  Elektrizitiits  A.-G..  H. 
Landesberger  and  J.  Salzmann.  Fr.  Pat.  358,272, 
Oct.  4.  1905.     II.,  page  213. 

(B. )  -ELECTRO-METALLURGY. 

Calcium  ;     Preparation    of   metallic by   electrolysis. 

S.  A.  Tucker  and  J.  B.  Whitnev.  .1.  Amer.  Chem.  Soc. 
1906,  28.  S4— 87. 


isa 


7J    Water  Inie£ 


Graphite 


-J  Outlet 


Iron 


Copper 


The  apparatus  employed  consists  of  a  graphite  crucible 
turned  from  an  Acheson  electrode.  This  crucible  forms 
the  anode  and  the  cavity  for  the  electrolyte  is  10  cm.  in 
diameter  by  10  cm.  deep.  The  bottom  of  the  crucible  is 
about  3  mm.  thick  and  is  cooled  by  a  coil  of  copper  tube 
through  which  water  is  circulated.  A  layer  of  fluorspar 
is  placed  on  the  bottom,  and  on  this  is  poured  fused 
calcium    chloride   until    the   crucible    is    neailv    full  ;     the 
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water-cc  led   cathode   shown   in   the   illustration   is  then 
immediately   lowered   into  the  crucible  and   the  < 
turned    on.     Preliminary    experimenU    Bhowed    thai    the 
temperature  of  the  apparatus  must  be  kepi  const 
below   the  point  a)  which  the  metallic  calcium  begins  t.. 
oxidise,    namely,   T-"     C     The   yield   of   metal   is 
factory  it  the  temperature  be  kepi  .it  T I ."»    (' 
ourrenl   should   In-   kept   between   125  and   150  amp 
A-  the  metal  forms,  the  cathode  is  gradual!]    i 

uos  of  awheel  arrangemi  nt,  and,  when  the  rod 
becomes  so  long  that  the  cooling  effect  of  the  water 
IhIioh  is  lost,  the  metal  is  removi  d  am  imed 

l>\  hringiiuj  the  cooled  iron  in  contact  with- the  electrolyte. 

— W.   P.   - 

ilttalt ;    Some  electrical  meaturemente  on    .     C.    E. 

Fawsitt     Roy.  Soc.  Bdim,  Proc.,  1906,  26.  I— C. 

[f  two  rods  of  the  same  metal  be  inserted  ins  solution  of  a 
salt  of  that  metal,  and  if  one  of  the  rods  be  in  the  -"ft  or 
annealed  condition,  whilst  the  other  is  in  the  hard 
condition,  then  the  hardened  rod  is  the  negative  and  the 
.-oft  the  positive  element  of  the  cell.  With  other  electro- 
lytes the  results  are  similar,  but  the  measurements  less 
definite.     (Compare  G.  T.  Beilby,  this  J.,  1904,  788 

— R.  S.  H. 

K\< :i  [sii   Patent. 

Electroplating  tubes  or  other  hollow  article*;    Apparatus 

for .     L    Potthoff,    Brooklyn,   U.S.A.     Eng.    Pat. 

6790,  March  30,  1905. 

See  V.s.  Pat.  786,776  of  1905;  this  J..  1906, 604.— T.F.B. 


of  separators  are  arranged  one  above  the  other,  the  tailings 
from  one  being  conveyed  to  tin-  next  lower  one,  and 
so  on. — A.  S. 


I'mteii  States  Patents. 

Blectrodepotition,     W.  C.  Arsem,  Schenectady.     Assignor 
to  General  Electric  Co.,  New  York.     O.S.  Pat.  811," 
Feb.  I"..   1906. 

see  Bog.  Pat.  18,840  of  1904;   this  J.,  1905,  896.— T.F.B. 

Irun  urn  :    Magnetic  separation  of and  apparatus 

therefor.     <;.  Grondal,  Djursholm,  Sweden.     D.S.  Pats 
812,170  and  812,172,  Feb.  6,  1906. 

The  separator  comprises  a  stationary  electro-magnet, 
"  having  a  pole-piece  formed  with  an  elongated  edge," 
whieh  pole-piece  is  surrounded  by  a  rotating  drum  con- 
structed of  magnetically  indifferent  material,  but  with 
iron  lamella-  on  its  outer  surface.  Below,  but  near  the 
druui.  is  a  tank  or  chamber  divided  into  two  compartments 
by  a  partition  reaching  nearly  to  the  top.  A  liquid  con- 
taining the  ore  m  suspension  is  fed  in  at  the  bottom  of  one 
compartment,  and  Mows  over  the  partition  into  the  second 
compartment,  thus  passing  near  to  the  surface  of  the 
rotating  drum.  The  non-magnetic  particles,  which  are 
drawn  to  the  surface,  but  not  out  of  the  liquid,  escape 
through  an  overflow  channel,  whilst  the  magnetic  particles 
of  ore  are  drawn  out  of  the  liquid  and  discharged  into 
another  channel. — A.  S. 

<>r-    separator;    Magnetic .     G.  Grondal.  Djursholm, 

Sweden.     0.8.  Pats.  812,171  and  812,173,  Feb.  6,  1906. 

Fr.  Pat.  :Us..-,:?.-,  of  1904  :    this  J..  1905,  .VO.- T.F.B. 

French  Patent. 

Separator   for   [ores']  ;     Magnetic ami   an    electro- 
magnet for  the  tame.     The  Edison  Ore  Milling  Syndi 
Ltd.     Fr.  Pat.  358,262,  Oct  4.  1905. 

The  electro-magnet,  a  side  view  of  which  is  shown  in  the 
diagram,  is  characterised  by  the  pole  pieces.  3.  4.  being 
much  longer  than  the  diameter  of  the  magnet.  The 
ore  is  fed  from  the  hopper.  5,  over  the  distributing  roller.  6 
on  to  the  inclined  table.  7.  Its  descent  is  arrested  by  the 
inclined  plate.  S.  so  that  when  it  comes  under  the  influence 
of  the  magnet  it  is  moving  very  slowly.  The  magnetic 
particles  are  attracted  by  the  lower  polar  piece.  4.  and 
collect  on  one  side  of  the  division  wall,  9,  whilst  the  gangue 
falls  by  gravity  on  the  other  side.     In  practice  a  number 
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Oliiv  Oi! ;  Export  of from  South  lt<ih/.    For.  Off.  Ann. 

Ser.,  No.  3530. 

The  ex]x>rt  of  olive  oil  in  the  past  year  is  the  lowest 
recorded  in  the  last  quinquennial  period,  the  cause  being 
the  very  poor  crop  of  1904 — 5.  In  the  Onited  Kingdom, 
to  which  a  large  portion  of  the  yield  was  exported,  great 
competition  arose  from  the  Spanish  and  other  oils  in  the 
British  markets.  Spain  was,  however,  the  chief  com- 
petitor. Russia,  usually  an  important  customer,  only  took 
a  very  small  amount. 

The  following  table  show-  the  exports  of  olive  oil  from 
Gallipoli  from  Jan.  1  to  Dec.  31,  190->.  a>  compared  with 
the  years  1901 — t : — 


Quantity. 

To— 

1901. 

1902.   1903. 

1904. 

1905. 

France  

Tuns.' 

1.279 

699 

3 

4 

666 

Tuns."  Tuns." 

521     516 

119     97 

11      11 

456     960 

Tuns." 

560 

299 

10 

7? 
1.633 

Tuns.* 

414 

96 

5 

Shanghai  

82 
980 

Total 

Stock   at   Gallipoli   on 
December  31    


Price  f.o.b.  on  Dec.  31 


2.651 
1.625 


1,110 
2.681 


1.5S4        _     ■- 
2.151        2.17s 


1577 
540 


£  s.  d.    £  s.  d.    I  s.  d.    £  s.  d 
33  10  0  35    5  0  30  10  0   37    0  0   32  15  0 


•  Imperial. 


[T.R.] 


Mercury  and  iodin-  :   Determination  of  in  antiseptic 

-.      A      Seidell.      XXIII..    page    236. 

English  Patfm. 

Dek  rgiut ;  Manufacture  of  a .     W.  E.  Heys,  Watford, 

Herts.     Eng.   Pat.   17.777.  Sept.  2,   1905. 
Nine   lb.    of    commercial   oleine    are    emulsified   with  a 
solution  of  1  lb.  of  ammonium  chloride  in  20  lb.  of  water. 
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in  a  suitable  mixing  apparatus.  8  lb.  of  soda  lye  (90-6°  T.) 
and  6  lb.  of  water  are  then  added  and  the  whole  well  mixed 
for  a  few  minutes,  when  40  lb.  of  sodium  carbonate  and 
9  lb.  of  sodium  bicarbonate  are  successively  added.  Less 
water  and  sodium  carbonate  may  be  employed,  and  the 
bicarbonate  may  be  omitted.  Instead  of  ammonium 
chloride,  ammonium  carbonate  may  be  used,  in  which 
case  5  lb.  of  common  salt  are  finally  added  to  the  mixture. 
When  the  doughy  mass  at  first  formed  begins  to  break  up, 
it  is  removed  from  the  mixer,  granulated,  dried  and  passed 
through  a  disintegrator,  or  compressed  in  suitable  moulds. 

— W.  1'.  S. 

French  Patent. 

Unsaturated   compounds;    Process  for  transforming 

saturated    compounds.     ('.     Dreyinann.     Fr.    Pat. 
358,212,  Oct.  2.  1905. 

Unsaturated  compounds  may  be  converted,  by  heating 
with  a  condensing  agent,  preferably  sulphuric  acid,  into 
saturated  compounds,  the  condensation  product  being 
distilled  either  dry.  or  by  means  of  superheated  steam,  or 
in  the  vapour  of  some  indifferent  substance  ;  the  product 
may  also  be  saponified  previous  to  distillation.  For 
example,  5  parts  of  olein  are  heated  with  1  part  of  con- 
centrated sulphuric  acid  for  three  hours,  at  about  50°  C. ; 
the  product  is  washed  with  water,  heated  in  an  autoclave 
with  2  per  cent,  of  its  weight  of  lime,  superheated  steam 
being  also  introduced,  and  finally  distilled  by  means  of 
superheated  steam.  A  solid,  saturated  fatty  acid  is  stated 
to  be  produced.  Turpentine,  fatty  esters,  resins,  and  the 
acids  contained  in  petroleum  may  also  be  converted  into 
saturated  compounds  by  similar  means. — T.  F.  B. 


Pigment  :    Preparation  of  a  white .     Van  der  Schuijt 

and    Kuntze,    and    W.    Overman.     Ger.   Pat.    163,524, 
May   1-J.  1904. 
Zinc  oxide  is  partially  converted   into  zinc  oxychloride 
by  treatment  with  zinc  chloride,  and  the  product  is  sub- 
jected to  the  action  of  an  alkali  carbonate. — A.  S. 


(B.)— RESINS,  VARNISHES. 

United  States  Patent. 

Lacmit  r  or  varnish.    J.  P.  Ihart,  New   York.  N.Y. 
U.S.   Pat.   S11.503,   Feb.   6,   1906. 

The  fraction  of  the  distillate  from  oil-gas  tar.  passing 
over  below  200  C.  is  mixed  with  one  of  the  chlorides  of 
tin,   bismuth,   antimony  or  aluminium. — B.  X. 

German  Patents. 

Lacquer;       Mutt         — .     F.      Goldseheider.     tier.      Pat. 

165.141,  Feb.  26,   1904.     Under  Int.  Conv..  March  13, 

1903. 
Starch  is  added  to  an  ordinary  spirit  varnish. — A.  S. 

Linseed  oil  for  the  preparation  of  varnish  ;    Purification 

of .     C.  Niegemann.     Ger.  Pat.  163,056,  March  8. 

1904. 
After  cooling  the  oil  to  its  solidifying  point,  the  tem- 
perature is  allowed  to  rise  again  until  the  oil  becomes 
capable  of  being '  filtered.  At  this  temperature  (below 
0°  C.)  the  separated  albuminous  impurities  are  removed 
bv  filtration.  —  A.  S. 


XIIL— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  Etc 

(Continued  from  page  1S9.) 
{A,y— PIGMENTS,    PAINTS. 

White  lead  ;    Prohibition  of  the  employment  of .     M. 

Alfassa.     Bull.  Soc.  d'Encourg.,  1906,  108,  71—85. 

English  Patents. 

Lakes  [from  A  zo  dyi  stuffs] :  Manufacture  of  red  colour . 

0.  lmray.  London.  From  Farbwerke  vorm.  Meister, 
Lucius  und  Briining.  Hoechst  a /Main,  Germany.  Eng. 
Pat.  4646,  March  6,  1905. 

SEEGer.Pat.  !61,424oi  19(4;  this,!.,  1905,  1244.— T.  F.  B. 

Lake*  [from  Azo  dyt  stuffs]  ;  Production  of  red  colour . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  82.  .Jan.  1,  L908. 

Lithol  Red  (1-naphthalenesulpbonie  acid  -2-azo-/3- 
naphthol)  or  a  similar  dyestuff,  is  ground  for  one  or  two 
hours  with  a  suitable  metallic  salt  or  hydroxide,  and  also, 
preferably,  with  a  substratum,  only  such  small  quantity  of 
water  being  added  that  the  n  suiting  product  is  dry.  For 
instance,  100  parts  of  barium  sulphate  and  5  parts  of 
the  dyestutl  are  ground  together,  and  a  solution  of  2-6 
parts  of  barium  chloride  in  7  parts  of  water  is  added 
gradually,  the  grinding  being  continued  until  the  lake 
formation  is  complete.  (Compare  Em:.  Pats.  25,511  of 
1899  and  27S4  of  1900  :    this  J.,   190L  35  and  240.) 

— T.  F.  B. 

German  Patents. 

Dyestuff ;    Process  for  preparing  an  [azo]  -   -  especially 
'Hi,  (I  for  the  manufacturt   of  lakes.     Farbwerke  vprm. 
Meister,     Lucius     und     Briining.     Ger.     Pat,     163,644 
.March  31,   1904.      IV.,  page  216. 


(C.)— INDIA-RUBBER,   Etc. 

Rubber  ;     Actum    of   atmospheric    oxygen    on    Para . 

E.  Herbst.     Ber.,   1906,  39,  523—525. 

Para  rubber  (6-004  grins.),  purified  by  the  method  given 
by  Harries  (Ber.,  1905,  38.  1198),  was  dissolved  in  benzene 
(600  c.c,  b.  pt.  80°— 85°C.)  and  the  solution  heated  for 
140  hours  under  a  reflux  condenser,  while  a  current  of 
dry  air,  free  from  dust,  was  passed  through  it.  The 
benzene  lost  by  evaporation  was  renewed  from  time  to 
time.  The  solution  gradually  became  yellow,  and  a  small 
quantity  of  a  yellowish-grey  resinous  substance,  prac- 
tically insoluble  in  alcohol,  petroleum  ether,  glacial  acetic 
acid  and  carbon  bisulphide,  separated  from  it.  The 
rubber  had  become  completely  oxidised,  and  on  dis- 
tilling off  the  benzene,  a  syrupy  mixture  of  resinous 
bodies  (U'735  grms. )  was  obtained.  From  this  residue 
the  following  substances  were  separated: — (1)  A  clear, 
light-brown  syrup  (5-818  grms.),  soluble  in  petroleum 
ether  (b.  pt.  60° — 70°  C),  possessing  a  characteristic 
aromatic  odour,  and  having  the  composition  C10H16O. 
(2)  An  amorphous,  pale  yellow,  friable  mass  (0T15  grin.), 
with  a.  faint  aromatic  odour,  having  the  composition 
CioH1603,  precipitated  from  the  benzene  solution  by 
petroleum  etber.  (3)  A  dirty  yellow  viscous  mass, 
solidifying  in  vacuo  to  a  hard,  brittle,  vitreous  mass 
(0-15  grm.),  resembling  shellac.  This  substance  was 
obtained  by  concentrating  the  mother  liquors  from 
substance  (2)  and  precipitating  with  a  large  excess  of 
petroleum  ether;  it  also  had  the  composition  C10H1603. 
Substances  (2)  and  (3)  are  similar  in  composition  to 
Spiller's  resin  (.!.  Chem.  Soc.  3,  [2],  44).— E.  \Y.  L. 

Rubber ;    Solubility  of  vulcanised in  pyridine.     R. 

Ditmar.     Gummi-Zeit.,    1900,   20,  441. 

The  author  confirms  the  statement  of  W.  Escli  (Gummi- 
Zeit.,  1906.  20,  324)  that  pyridine  dissolves  notable 
quantities  of  vulcanised  rubber,  on  prolonged  action  at 
an  elevated  temperature.  Pyridine,  then  lore,  cannot  be 
used  as  a  solvent  for  the  extraction  ot  tar,  pitch,  and 
asphaltum,  in  the  analysis  of  rubber  goods.  —  L.  \Y.  L. 

Rubber-resins  ;    Etin/1  acetate   as  a    so/rent  jeer .      R. 

Ditmar.     Gummi-Zeit.,    1906,    20.    441. 

Extraction  with  ethyl  acetate  removes  a  further  small 


XI\       t'ANNING,    IF  \iii  'i      \\  i  ■•  \i:.    si  VUCH,   i   I 


quantity     "i     n -in  ted,    mu     r 

rubber.     In  using  ethyl  ai  i  solvent  foi 

rubbai  anal\  sis,  liowevci 

thai   small  quantities  ol   the  rabbet  itseli   an 
dissolved  by  it,  and  carried  into  the  extract    from  » 
the)  must  Be  precipitated  bj  moans  of  alcohol  (anil 
weight  deducted  from  the  total  loss  in  weight  of  the  n 
on  extraction). 
The  a<  tion  o 
verj    |  in  this  condition  il  can  be  read  Ij 

1 1 1 1 « •   rariou     obji    ts,   which  retain   their  foi  m   after  i  he 
evaporation  ol  the  solvent,  the  rubbei  plasticity 

and  recovering  lis  original  properties.     F   W,  I. 


XIV.     TANNING,  LEATHER,  GLUE,  SIZE. 

1 1 H  i. ) 

l.\i.l.l-n    I'm 

ling   substances;    Process  of  ■•/"I  apparalti 
uninterrupted  extraction   of  G.  F.  Bogel,  Altona 

Ottensen,  Germany.     Eng.   Pat    18,338,  Sept  II.  19015 

Fr    Pat  367,647  ol  1905;    this  J.,  1906,  130      I 

I-'k i  ■■■    ,    I '      i  \  i . 

/...i/»  paring  —  .     P.    Uagnus   ami 

T.   .1.    Davis.     Fr.    Pat   368,346,   Oi  t    7.    1906. 

Pat  19,443  of  1906;   this  J.,  1906,  130.-  T.F.B. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 


•  .     77"    carboht/drati  s 
ami   B.  Tollens.     Ber., 


of   tht        —. 
1906,  39.  401- 


409. 


As  a  result   of  these  invi  the  lichens  may  be 

divided  into  two  main  groups  according  to  the  behaviour 
of  tlu-ir  constituent  carbohydrates  towards  boiling  wain' 
and  acid  hydrolysis. 

(1)  Iceland    moss    group. — This    group    includes    the 
lichens  Cetrana  i  sirs', 

'  .,"  barbata  and  I  1  ata  and  tie  fungus 

faria  inq~uinan8.  From  the  members  of  this  group, 
attcr  purification  with  potassium  carbonate,  boiling  water 
extracts  amorphous,  gelatinous  carbohydrates  similar  to 
liehanin.  The  lichenin  from  Iceland  moss  is  not  identical 
with  theeveniiin  from  Bm  rnia,  since  the  former  is  optically 
inactive,  whilst  the  latter  is  strongly  dextra 
All  these  soluble  carbohydrates  readily  yield  dextrose 
on  hydrolysis.  The  residues  from  the  aqueous  extraction 
are  easilv  hydrolysed  by  boiling  with  dilute  sulphuric 
aeid.  and  yield  principally  dextrose,  together  with  small 
quantities  of  mannoee  and  . 

(•J)  Reindeer     moss     group. — This     group     comprises 
Cladonia  rangiferina  (reindeer  moss).  Stereocaulonpat 
and  l'tltig,  ra  aphtosa.     These  lichens  yield  no  appreciable 
quantities    of    carbohydrates    soluble    in    boiling    water. 
Tlie  us  of  this  group  are  hydrolysed  by 

with  far  greater  difficulty  than  those  of  the  first  L'toup. 
The  products  of  hydrolysis  consist  principally  of  mam 
and  galactose,   with   only  small  quantities  of  derti 
The  quantitative  relations  of  the  sugars  obtained  by  the 
hydrolysis    of   the   carbohydrates    of    both    groups    vary 
considerably  in  the  different  members.     Small  quantities 
of  furfural  and  methylfurhiral  were  obtained  from 
groups  of  lichens.     The  residue  resisting  hydrolysis  apt 
to  consist  of  cellulose. — J.  F.  B. 


factories  ; 

i&tato  

51— 52. 


Industrial  control  of  the  yield  ol 
E.  Parow.     Z.  Spiritnsind,    1906,  29. 


The  anth   :  the  method  to  be  followed  I   . 

lng  the  yield  of  starch  in  the  factory,  and  for  tracic  - 

-  if  any.  Samples  of  60  kilos,  each  are 
taken  ti\>  times  in  tin.  course  ol  the  day  from  th<  crude 
potatoes  as  they  enter  the  system.     These  arc  thoroughly 


Mowed    tO   d 

morning.      : 

Similarly  five  sam]  li 

day  and  the  avei  lined 

in   thorn    b)    mean  i  of  the  potato  be 
toes  uu\  o  beei 

.i  and  collected  in  the  •■  ttling  tank. 
hi  the  mechanical  washei  !!•■<  ted  in  I 

and  drained.     Thi  anded  in  the  wash  n 

is  passed  i  hrou   I  ■  ti  led  on  tables,  am  I 

li  deposited,  is  drained  and   weighed   with  the   - 

Weld.      The    pulps    are     pumped    i rvoil   and 

neil  urn  in  a  land  box;  Bve weighings  "f  this  R 
hill  give  the  avei  f  pulps  produi  ed.     I  k 

nun. ii  Dl  in  I  he   lil" 

ol  wab  rinthemoisl  renin 

the  pulps:  (")  the  starch  which  might  bav<  ■  red 

by  (urthei  osed  in  the 

pulps.     Finally,  luent  waters  an  I  the 

|inint  ut  exit  from  thi  and  the  quantity  of  starch 

-  iispanded  in  an  av<  ragi  ft  letcr- 

mined.      The   fallowin  lally 

ad  in  the  ease  satisfac- 

torily:— Weigh!    of    cleaned    potatoes,    191    cwte.,    con- 
taining  1850-8  kilos,  of  dry  starch  as  determined  by  the 
balance.     Dry    starch   obtained,    1404-3   kilos.;    in 
inil|is:  (a)  capable  of  extraction,  '-'-  kilos.;  (b)  enclo 

5   kilos.  :     in    the   effluent    waters.    14li   kih.s.  :     total 
1765-6  kilos.  ;   errors  and  unaccountable  losses,  83-3  kilos. 
Hi  I  per  cent,  ol  the  total  starch.     J.  F.  B. 


Sugars;  Specific  gravities  of  sol  li      oftht  principal . 

O.  Mohr.     Z.  Spiritnsind.,  L906,  29.  25—26. 

Thi   existin  Bpecific   gravities  of 

solutions  ut  thi  diffen  nt  sugars  at  diffi  n  0.1  concentn 

are  of  the  must  diverse  nature  he  tempera! 

of  observation  and  the  units  of  volume  are  concerned. 

minately  at  15 

1  7-.".    and  20    <  ..  and  the  units  are  refined  to  water  either 

at  the  same  temperati  l    C.     Some  ol  the  I 

show   the   contents   ••!   the   solutions   in    | 

-how  the  number  of  grins,  of  sugar  per 
100  o.c.  The  autboi  has  re-calculated  and  co-ordinated 
the  most  reliable  tables  for  the  principal  sugars,  viz., 
Icxrroae,  levulose,  in  I   and  maltose,  comparing 

i   with   the  German   official   normal   tables  for  i 
ir.     He  shows  the  percentage  by  weight  and  the  con- 
centration in  -mis.   par  100  c.c.  tor  each  of  the  sugars. 
with    the    con  ifio    gravities    (either    at 

l7-5°/17-5°  or  at  20     I  I,  oi   cani    su  ai    solutions  of  the 
:     concentrations    at   the    same    temperature    and    the 
percentage  by  «  me  sugar  in  solutions  of  the  same 

specific  gravities. 

.I,//  1881,  14,  2711 1. 


-      gr.  of 

XI.   of 

call- 

cam 

•  ils  Oi 

tie- 

solution  "i 

solution  nf 

-    ution. 

solution. 

sami   - 

Gruu 

IV-r  tent 

tration  at 

tOO  co. 

1>\     weight. 

IVr  cent. 
by  weight. 

1.00 

0-998 

I.,. 

1-00  187 

■jam 

Miss 

1-00774 

J.00 

1-0116 

1-IH160 

J-944 

4-t:u 

1-01647 

.Vim 

1-912 

1-0192 

1-01 

6,00 

1  -<  >u 

7-lin 

7-77. 

8-714 

In. mi 

10-570 

1-045 

12-ull 

11-490 

1  :t-0f> 

14-00 

1 5-00 

; 

542 

■ 

1-01 

226 


CL.    XVI.— SUGAR.   STARCH,   (U'M.    &c. 


[Match  15.  1906. 


Lem/osc    [Ott,   Lippmann's   "   Chem.    der    Zuckerarten," 
3rd  Edition,   1,  819). 


*p.  gr.  of 

1  ontente  of 

Sp.  gr.  of 

cane  BUgar 

rain-  BUgal 

its  Of 

Contents  ol 

levnlose 

solution  of 

solution  of 

solution 

solution. 

solution  at 

same  concen- 

same sp.  gr. 

Grms 

Per  cent. 

tration  at 

as  levulose. 

100  c.e. 

by  weight. 

4 

20 

Per  cent. 

4 

by  weight. 

1-0] 

• 
1-0100 

• 

1-0021 

1-00216 

0-995 

1-03 

1-0324 

1-0022 

1-00224 

1-002 

2-01 

1-9949 

1-0062 

1-00600 

2-1147 

2-04 

2-0263 

1-0063 

1-00612 

2-07:: 

4-9395 

1-0177 

1-01761 

4-961 

5-04 

4-9575 

l-ol7s 

1-01768 

l-'.l-M 

5-06 

4-9710 

1-0178 

1-0177:; 

4-986 

8-04 

7-8051 

1-0295 

1-02915 

7-891 

9-28 

8-9724 

1-0341 

1-03392 

9-018 

10-19 

9-8195 

1-0379 

1-03740 

9-941 

10-95 

10-5199 

1-0405 

1-04029 

10-570 

19-90 

18-5161 

1-074S 

1-07441 

18-605 

20-2638 

1-0821 

1-08213 

20-257 

33-56 

29-7995 

1-126:5 

1-12603 

29-857 

33-97 

30-1157 

1-1279 

1-12754 

30-192 

if  [Herzfeld,  Z.   Ver.deut.  Zuckzrind.,  37.91-2). 


Sp.  gr.  of 
cane  sugar 
solution  of 

Contents  of 

Contents  of 
solution. 

Contents  of 
solution. 

Sp.  of  invert 
sugar  solution. 

cane  sugar 
solution  of 

same  sp. 

gr.as  invert 

sugar 

Per  cent. 

Grms.  per 
100  c.c. 

Per  cent, 
by  weight. 

at   17-.V 

at  17-5° 

centration 
at  17-5° 

4° 

17-5° 

17-5° 

by  weight. 

10-39 

* 
10-0 

1-03901 

1-04034 

1-04005 

10-07 

10-93 

10-5 

1-04109 

1-04243 

1-04214 

10-57 

11-47 

11-0 

1-04316 

1-04450 

1-04422 

11-07 

.     12-02 

11-5 

1-04527 

1-04661 

1-04632 

11-57 

12-57 

12-0 

1-04737 

1-04871 

1-04841 

12-07 

"'    13-12 

12-5 

1-04949 

1-05083 

1-05053 

12-57 

.     13-67 

13-0 

1-05160 

1-05295 

1-05264 

1  3-07 

14-78 

14-0 

1-05588 

1-05723 

1-05690 

14-08 

15-90 

15-0 

1-06018 

1-06154 

1-06118 

15-08 

•"    17-03 

16-0 

1-06453 

1-06590 

1-06549 

16-09 

"     18-17 

17-0 

H 10889 

1-07026 

1-06983 

17-10 

:     19-32 

18-0 

1-07330 

1-07468 

1-07421 

18-11 

20-48 

19-0 

1-07772 

1-07912 

1-07862 

19-11 

21-64 

20-0 

1-OS218 

1-08357 

1-08306 

20-11 

22-82 

21-n 

1-08665 

1-08804 

t-0875  1 

21-11 

24-00 

22-0 

1-09114 

1-09254 

1-09203 

22-11 

25-20 

23-0 

1-09566 

1-09707 

l-ooo.-.s 

23-11 

26-40 

24-0 

1-10019 

1-10160 

M0116 

24-10 

27-62 

25-0 

1-10474 

1-10616 

1-10575 

25-09 

28-84 

26-0 

1-10930 

1-11072 

1-11039 

26-07 

30-09 

27-0 

1-11433 

1-11576 

1-11506 

27-15 

Anhydrous  Maltosi  {Salomon,  J.  prdkt.  Chem.,  II.,  28.  82). 


Contented  < 'ontente of 
solution.         solution. 

Cirrus,  per       Per  cent. 

100  c.c.  by  weigh! 


Sp.  gr.  of 

maltose 
solution  at 
17-5 
17-5 


Sp.  gr.  of 
cane  sugar 
solution  of 
same  concen- 
tration at 
17-.V 

17-5° 


Contents  of 
cane  sugar 
solution  of 

same  sp.  gr. 

as  maltose. 
Per  cent, 
by  weight. 


» 

• 

1-0 

0-997 

1-00393 

1-00387 

1-013 

2-0 

1-987 

1-00785 

1-00774 

2-015 

3-0 

2-96  1 

1-01177 

1-01160 

3-013 

4-0 

3-943 

1-01368 

1-01546 

- 

5-0 

4-911 

1-01953 

1-01932 

6-0 

5-870 

1-02340 

l-OSSl  - 

7-0 

6-823 

1-02733 

1-0270  : 

6-895 

7-768 

1-03122 

1-03087 

7-855 

9-0 

8-706 

1-03515 

1-03471 

8-812 

10-0 

9-637 

1-03900 

1-03855 

'J-746 

15-0 

14-192 

1-05827 

1-05773 

14-.',21 

20-0 

18-587 

1-07740 

1-07680 

1-72:; 

25-0 

22-829 

1-09650 

1-09580 

1-982 

30-0 

26-928 

111550 

1-11472 

27-096 

Anhydrous  Maltose  (Ostt  Ckcm.~Zeit.  19.   172s). 


Contents  of 
solution. 

Grms.  jter 
100  c.c. 


Contents  of 
solution. 
Per  cent. 

by  weight 


Sp.  gr.  of 
maltose 

solution  at 
20< 


Sp.  gr.  of 
cane  sugar 
solution  of 
same  concen- 
tration at 


Contents  of 
cane  sugar 
solution  of 
same  sp.  gr.  I 
as  maltose. 


1 

20° 

4' 

Per  cent, 
by  weight. 

1-78 

• 
1-77 

1-005 

1-00512 

1-74 

3-08 

3-05 

1-010 

1-01013 

3-02 

4-37 

4-31 

1-015 

1-01511 

4-28 

5-65 

5-54 

1-020 

1-02001 

5-54 

6-92 

6-75 

1-025 

1-02488 

6-78 

8-19 

7-95 

1-030 

1-02974 

8-01 

9-47 

9-15 

1-035 

1-03464 

9-24 

10-76 

10-35 

1-040 

1-03959 

10-45 

12-10 

11-58 

1-045 

1-04470 

11-75 

13-39 

12-75 

1-1150 

1-04961 

12-84 

14-65 

13-89 

1-055 

1-05443 

14-02 

15-95 

15-05 

1-060 

1-05938 

15-19 

17-28 

16-20 

1-065 

1-06432 

16-36 

18-55 

17-34 

1-070 

1-06927 

17-51 

19-83 

is- 45 

1-075 

1-07412 

18-65 

21-14 

19-57 

1-080 

1-07904 

19-78 

The  columns    marked  "  represent    original    observations,  the 
others  are  calculated. 

The  tables  show  that  the  specific  gravities  of  the  solu- 
tions of  the  various  sugars  are  not  identical  w  ith  those  of 
cane  sugar  of  the  same  concentrations.  Levulose,  invert 
sugar  and  maltose  solutions  have  higher  specific  gravities 
than  the  corresponding  solutions  of  cane  sugar,  whilst 
those  of  dextrose  have  lower  specific  gravities.  The 
differences  at  medium  concentrations  arc  not  very  great, 
and  amount  only  to  a  few  units  in  the  fourth  place  of 
decimals,  so  that  the  use  of  the  cane  sugar  tables  for  the 
determination  of  other  sugars  involves  an  error  of  only 
0-1  p?r  cent,  and  is  very  convenient.  The  comparison  of 
the  tables  indicates  that  the  hydrolysis  of  cane  sugar  to 
nvert  sugar  and  of  maltose  to  dextrose  is  accompanied  by 
a  considerable  contraction  in  volume. — J.  F.  B. 

'■'inn  ;    Export  of from  Senegal.     Bd.   of  Trade  J., 

Feb.   15,  1906i 

The  total  export  of  gum  from  Senegal  in  1904.  the  last 
year  for  which  statistics  have  appeared,  was  2,370,031 
kilns.,  valued  at  44.835?.  This  was  divided  as  follows  :  — 
Hard  gum.  1,842,610  kilos.,  from  the  region  north  of  flu- 
River  Senegal,  and  484,095  kilos.,  from  the  Soudan  and 
Senegal  proper  ;  friable  gum,  37,396  kilos.,  from  all  parts  ; 
dust  and  damaged  gum,  5,930  kilos.,  from  all  parts.  An 
export  duty  of  1  franc  50  centimes  per  kilo,  was  formerly 
levied,  but  was  removed  in  May.  1905,  so  that  there  are  now 
no  royalties  or  export  duties  on  gum.  At  least  three-fourths 
of  the  gum  is  brought  by  caravans  to  the  various  posts  on 
the  River  .Senegal,  from  which  they  are  taken  to  St.  Louis 
by  river  transport  of  various  kinds,  and  thence  embarked 
for  Europe.  Since  the  re-opening  of  the  Egyptian  Soudan, 
the  Senegal  gum  trade  has  been  dwindling  away,  and  is 
now  looked  upon  as  of  quite  secondary  importance. 

LT-R-] 

Dextrose;     Determination   of .     B.    Glassmann. 

XX  III.,    page    236. 

United  States  Patent. 

Sugar;    Method  of  making  maize  .     F.   L.  Stewart. 

Murravsville,    Pa.     Assignor  to  S.   E.   Gill,    Pittsburg, 
Pa.     U.S.  Pat.  811,523,  Jan.  30,  1906. 

The  ears  arc  separated,  frora  the  growing  maize  whilst  they 
are  still  immature,  and  are  at  the  stage  of  growth  when 
the  "  car  is  in  the  milk  and  the  protruding  silk  is  dead." 
The  growth  of  tin- plant  is  then  continued,  when  an  increase 
nf  the  sugar  content  of  the  stalk  takes  place.  Finally 
the  juice  is  extracted,  clarified  and  converted  into  sugar 
or  syrup. — J.  F.  \i. 

Fiiekch  Patents. 

Sugar  juice*  :    Clarification  oj by  means  of  hydroaul- 

phurous  acid,  or  its  salts.     F.  Schiller  and  K.  Herbst. 
Fr.   Pat.  358,296.  Oct.  5,   1905. 

HYDSOSULl'HURors  acid  or  one  of  its  salts,  such  as  the 


Mi.r.  li  i 
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aluminium  or  calcium  Bait,  is  added 
cane  ot  bee(   roots  daring  ot  aftei   the  extractii  i 
juice,  whilst  the  latter  is  still  in  the  un 
condition.    The    base    of    the    bydrosnlphite    i  m 
with   the  organic  aeids  of  the  jmoe,   pre< 
together  with  a  considerable  propoi  Hon  of  the  alburuh 
and  other  oon  istituenl         '•  i    the 

bydrosulpburous  acid,  which  is  re  uo  ini 

ae1 on  the  sugar,  reduces  the  colouring  mail 

e.  —J,  F.  I!. 

Starch  and  dextrin ;    Manufactun   of  pltonog  cords 

from .     Comp.   gen.   de   Phonographes,  Cin 

graphes  n!    ippareils  de   Preoision.     Ft.    Pat 
Dot  9,  1906. 
Fob  moulding  records  in  the  form  of  discs  or  cylinders, 
potato,  farina  or  other  starch,  or  ci  rin,  is 

introduced  into  the  mould  in  a  dry,  pulverulent  condition, 
The  mass  is  thru  subjected  in  the  mould  to  o   pn 

of  about  'Jiki  Kilns,  per  sq.  cm.      During  I  he  a 

pressure  the  temperature  of  the  mass  if  raised  bj  means  ..( 
strain  i..  lln  120  C.  Under  the  combined  action  l 
heal  and  pressure,  the  starch  is  modified  and  becomes 
fused  to  a  hard,  horny  mass,  whit  h  retains  the  impression 
.if  the  m. mid. —J.  F.  B. 


XVII.- BREWING,  WINES,  SPIRITS,  &C. 

(Continued  from  pay*  l'J-i.) 

Fermentation;   Studies   in .     J.  Chemical   dyna 

of  alcoholic  fermentation  by  yeast.     A.   Slator.     Chem. 
Boo,  Trans.  1906,  89.  128—142. 

Tn k  author  describes  a  new  method  for  measuring  the 
velocity  of  fermentation,  over  very  small  ran. 

i. ...  uon.  I.\  obsen  mg  the  increase  of  pressure  developed  in 
short   intervals  of  time  by  the  carbon  dioxide  evol\.. i. 
A  bottle  of  about  150  c.c.  capacity  is  connected  with  a 
manometer  l>y  a  piece  of  thick  rubber  tubing.     M  c.c. 
.  t    the    solution    Ot    sugar,    Yeast    and    nutrient   salts   are 
introduced  into  the  bottle  and  the  latter  is  placed  in  the 
thermostat,    the   apparatus   is   evacuated   through   a   side 
tube  provided  on  the  short  arm  of  the  manometer,  and 
the  level  of  the  mercury  is  read  off.     The  change  ot  |u 
caused   by  the  evolution  ot  carbon  dioxide  is  registered 
on  the  scale  of  the  manometer,  and  serves  as  a  v.  i  v 
tive  measure  of  the  relative  progress  of  the  fermentation. 
Experiments  made  in  this  manner  at  30    ('.  sliovv.il  con- 
.lusiv.lv   that  when  the  quantity  of  yeast   was  increased, 
other  conditions  being  constant,  the  velocity  of  ferm< 
ti.'!i  was  proportional  to  the  concentration  of  tie.-  yeast. 
In  a  second  series  of  experiments,  the  quantity  of   . 
was  maintained  constant  whilst  the  concentration  of  the 
sugar  (dextrose)  was  varied  between  0-L'O  ami  20-0 
per  100  c.c.     It  was  found  that,  between  the  limits  ot  i  W  il 
and   10-0  gruis.   of  dextrose  per  100  C.C,   the  velocity    ot 
fermentation  was  very  nearly  independent  of  the  concen- 
tration of  the  sugar,  a  maximum  point    being,    however, 
just  discernible  at  about  0  per  cent,  of  sugar.     Beli 
per  cent,  of  sugar  the  velocity  of  fermentation  was  influ- 
enced  by  the  concentration  of  the  sugar,   but   was  never 
really  proportional  to  it,   whilst  above   10  per  cent,   the 
excess    of   sugar   exerted    a    distinct    retarding    intli. 
The  above  observations  are  most  simply  explained  by  the 
formation  of  a  compound  between  the  enzyme  and   the 
sugar   by   diffusion  of   the   latter   into   the  cell,   and   the 
velocity   which   is   measured   experimentally   is   the   rate 
of  decomposition  of  this  compound.     The   temperature- 
coefficient  of  the  reaction  of  fermentation   is   large   and 
varies  with   the  temperature  ;    from  the  tables  given  in 
the  paper,  the  ratios  of  Vj 5°/ VB°= 5-6  and   VM°/\3a  =10 
may  be  cited  as  illustrations.     The  temperature  quel 
for  e\  er y  5"  from  5°  to  4U;  C.  form  a  series  of  nun:  I 
seem  to  be  characteristic  of  the  enzyme  zymase,  being  inde- 
pendent   of    the    concentration    of    yeast    and    dext 
the  type  of  yeast,   the  presence  or  absence    of   nu  i 
salts  and  of  inhibiting  agenU. 


The  in  it  i  .1  rates  of  fermentation 
guoroM  and  mi  i;    •■  are  in  the  rati 
Bui  rose  tnd  malt  o 

of  fermentation  within  u  lew  nun 
that  Buffioient  of  i  hi 

III  un.  .  .ti    l  j 
Velocity.         i 

in  the  veli 

thai  it  is  voi  v  tmlil  el  'I  mj  ratil  ii 

flugni  i  id  during 

fermentation. — J.  F.  B. 

and  Seller.     U  och. 
f.  Bran.     1906,  23.  69    74. 
Is   bri  vv.  i\   prai  I  ii  mglc 

coccus  form,  and  cannot  be  identified  by  tl 

'   in  the  ordinary  way.     In  order  to 
induce  thi  ■•   hi  tli    character^ 

form,  the  authors  have  tried  the  followix  Is: — 

Will's  method,  b}  i  ultivation  in  ammonia,  ai  yea 

of  sai.ina  at  all.      I  'hiuss.n's  method,  by 
digestion  with  acid  ammonium  fluoride,  failed  to  sen 
the  sarcina  from   the  cult  both  being  equally 

resistant    to     the     antiseptic.     Lindner's     method,     by 
cultivation  on  an  object   glass  with  exclusion  of  air  i 
vaseline  ring,  gave  results,   but  only  alter    five    to    eight 
.lavs.     The  authors   have  devised   a   modification  ot 
last  method,  accelerating  the  result  by  selecting  a  medium 
favourable  to  tl  1  to  the  yeast.     This 

improved   medium  consists   of   a    beer   fermented  in 
laboratory  from,  an  unhopped        rl      ml  attenuated  as  far 
as  possible.     Such  beer  is  mixed   with  a  barley  or  malt 
decoction,  in  order  that  free  starch  may  be  present.      I 
then  neutralised  by  ammonia  and  an  I  ammonia 

equal  to  the  quantity  required  t .   is  added. 

together  with  sufficient  alcohol  to  bring  the  final  alcohol 
content  of  the  medium  to  2- — 1  per  cent.,  attention  being 
paid  to  the  fact  that  volatilisation  of  both  alcohol  and 
ammonia  takes  place  during  sterilisation.  Vaseline  is 
painted  on  the  object  glass  to  form  three  sides  of  a  square, 
some  of  the  yeast  is  mixed  with  the  culture  liquid,  and  a 
drop  is  carefully  mounted  on  the  glass,  the  fourth  side 
of  the  square  being  closed  by  v  aseline  when  the  preparation 
is  complete.  Sarcina  packets  are  generally  visible  after 
two  days,  but  with  very  slight  infections  it  may  be  n 
sary  to  keep  the  slide  under  observation  for  four  day=. 
The  same  medium  may  be  employed  for  flask  cultivati 
the  deposit  being  subjected  to  microscopic  examination 
in  the  ordinary  way,  but  in  such  cultu 
wait  two  or  three  days  longer  before  a  result  is  obtained. 
By  the  above  method  the  authors  have  traced  the  nidus 
of  a  sarcina  infection  in  their  beer  which,  without  causing 
the  characteristic  sarcina  sickness,  brought  about  an 
acidification  ami  turbidity  when  the  beer  was  kept  foi- 
ls— js  day8  ;  the  source  of  infection  was  found  in  places 
wlure  the  lacquer  of  the  wooden  fermentation  tuns  had 
worn  away,  and  growths  of  sarcina  had  developed  in  the 
porous  wood. — J.  F.  B. 

ut ;     Production    of    sulphuretted   hydrogen   by   . 

H.  Will  and  H.  Wanderscheck.    Z.  ges.  Brauw.,   1906, 

29,  73—78  and  89—96. 
I  he  authors  have  proved  that  manv  species  of  brewery 
yeasts,  both  culture  yeasts  and  wild  yeasts,  are  capable 
of  producing  sulphuretted  hydrogen  when  fermenting  in 
hopped  worts.  The  culture  yeasts  arc  generally  more 
active  in  this  respect  than  the  wild  y<  asts,  and  the  evolu- 
tion of  sulphuretted  hydrogen  is  generally  observed 
towards  the  end  of  the  "primary  fermentation.  Of 
culture  vi  asts,  Frohl.  I  _  ..wed  a  very  feeble  reaction, 

whilst   logos    yeast    showed    a    strong   on 
of  sulphuretted  hydrogen  in  normal  worts  must 
the  albuminoids 

has  not  yet  been  ascertained.  The  addition  of  gypsum 
or  magnesium  sulphate  to  the  wort  produced  no  marked 
increase  in  the  amount  of  sulphuretted  hydrogen  evolved, 
neither  did  the  use  of  sulphured  malt  and  hops  cause  any- 
appreciable  increase.  On  the  other  hand  the  addition  of 
peptones,  although  they  contained  sulphur,  actually- 
decreased    the    tendency    to   formation   of   sulphuretted 

c2 
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hydrogen,  probably  owing  to  the  more  favourable  con- 
ditions of  nutrition  thereby  produced.  Conversely,  the 
production  of  sulphuretted  hydrogen  by  the 
grown  .a  Hayduck's  mineral  medium,  was  considerably 
-  owing  to  unfavourable  nutrition.  The  presence 
•  sulphur,  whether  in  lump  or  ponder,  causes  a  very 
intense  evolution  of  sulphuretted  hydrogen,  which, 
however,  is  somewhat  reduced  by  the  addition  of  paptpn 
the  greatest  care  hi  the  sulphuring  of  tuns,  casks  and 
hops   is,   therefore,    indispensabl  P   be 

no  relation  between  the  intensity  of  the  fermentation  and 
the  production  of  sulphuretted  hydrogen.     The  formation 
of  sulphuretted  hydrogen  in  the  brewery  may  be  dm 
the  particular  race  of  culture  yeast  dary  yeast 

employed,  or  to  a  special  condition  of  the  normal  \ 
or  to  the  composition  of  the  wort,  especially  with  regard 
to  the  amount  of  available  nutrients  and  the  presence  of 
sulphur.  It  would  appear  that  under  normal  con- 
ditions the  small  amount  of  sulphuretted  hydrogen,  which 
is  nearly  always  formed,  is  either  re-absorbed  or  decom- 
posed.—J.  F.  B. 

Amylolytic  action  ;    Influence  of  certain  amphoteric  electro- 
lytes on  .     J.  S.  Ford  and  J.  M.  Guthrie.     Chem. 

Soc.  Trans.,  1906,  89.  76—92. 

The    favourable    influence    exerted    by    asparagine    and 
certain   amino-acids   upon   the   conversion   of   starch   by 
amylase  (see  this  J.,  1904,  414;  1905,  605)  depends  on  the 
neutralisation,    by   the   amphoteric   substance   added,    of 
basic  and  metallic  impurities  in  the  starch  which  have  a 
powerful  inhibitive  action.       The  favourable  influence  of 
ordinary  asparagine  decreases  as  the  purity  of  the  starch  is 
increased ;    indeed   the  effect    of   asparagine  is  injurious 
when  it  is  added  in  quantities  in  excess  of  those  necessary 
for    the    neutralisation   of   the   impurities,    or   when   the 
oh  used  is  practically-  pure.     It  is  shown  by  direct 
[intents   that   in   the   case   of    copper,    which   is    an 
extremely   inhibitive   impurity,   the   favourable   influence 
of    asparagine     is     due     to     the     formation     of    copper 
aminosuccinamate,    the    low    degree    of    dissociation    of 
which,   in   presence  of  excess  of  asparagine,   diminishes 
the     quantity     of     free     copper     ions     present,   in     the 
solution.      Asparagine    when    purified    in    the    ordinary 
way     contains,     at     60°     G,     small     quantities    of    free 
acidity    (possibly    aspartic    acid)    which    is    capable    of 
inverting  cane  sugar  at  that  temperature,  and  to  which 
the   inimical    influence    of   ordinary    asparagine    on    the 
conversion  of  highly  purified  starch  is  due.     Very  carefully 
purified   asparagine   is    practically    without    influence   on 
cane  sugar,  and  appears  to  favour,  to  a  very  slight  degree, 
the    conversion    of   highly    purified    starch    by    amylase. 
Perfectly  pure  asparagine  still  possesses  both  acid  and  basic 
functions  in  a  latent  state,  which  are  manifested  by  their 
neutralising    influence    in    presence    of    bases    and    acids 
pectivelv.     Soluble    starch    itself,     when    freed    from 
impurities,    appears    to    possess    feebly    acid    functions, 
since  it  is  capable  of  combining  with  sodium  hydroxide  to 
such  an  extent  that   the    molecular    conductivity   of    a 
sodium  hydroxide  solution  is  reduced   very  considerably 
when    soluble    starch    is    added.     Possibly,    the    slightly- 
favourable  influence  observed  on  the  addition  of  pu 
asparagine,  glycine  and   a-alanine   to  the  highly  purified 
starch  and  amylase  media  may  be  due  to  the  neutralisation 
of    this    feeble    acidity    by    the    amphoteric    substance. 
N.rmal  amylolytic  action  takes  place  in  neutral  solution. 
In  the  plant  this  neutrality  is  brought  about  by  equilibrium 
between  the  basic  and  the  acid  compounds  present. 

—J.  F.  B. 

of  .     L.    Marino 

ii.il.,    1905,    35.    407  ; 
igh  Wocn.  i.  Bran.,  1906,  23.  68. 

Thk   au< '  I    emul  in    and    mall i 

i  were  «  hite 

and  soluble  in  water,  giving  solutions  having  a  slight 
reddish  tint.  When  a  concentrated  solution  of  einulsin 
is  added  drop  by  drop  to  a  large  ext  ess  of  water,  a  turbidity- 
is  formed,  which  disappears  when  further  quantities  el 
e.mulsin  are  added,  but  reappeai  on  dilution  I  h  dis- 
solved and  precipitated   portaonf  ai   the  emulsin  have  the 


same  composition.  At  temperatures  above  30°  C,  the 
diluted  solutions  of  emulsin  remain  clear.  Malta.-c 
solutions  show  the  same  behaviour,  but  the  critical 
temperature  of  precipitation  is  lower.  Ultimate  analysis 
of  the  enzyme  preparations  indicated  the  same  ratios 
of  carbon  to  hydrogen  for  both  enzymes,  but  the  emulsin 
preparation,  contained  twice  as  much  nitrogen  as  the 
maltaje.  The  I  ii/vmc  BQlutions  were  found  to  be  sensitive 
to  sunlight.  A  20  per  cent,  solution  of  emulsin  when 
exposed  to  sunlight,  with  exclusion  of  air,  suffered  a 
decrease  in  its  hydrolytic  power  as  measured  towards 
salicin.  After  II  days  the  hydrolytic  power  had 
diminished  to  a  certain  point,  after  which  it  rose  again  to 
some  extent,  but  fell  to  a  lower  point  »till  after  till  days. 
Solutions  exposed  only  to  the  light  rays  or  only  to  the  heal 
rays  remained  unaffected;  feeble  sunlight  also  was 
without  action.  Maltase  solutions  behaved  in  a  siinilar 
manner.  The  loss  oi  hydrolytic  power  was  accompanied 
by  no  appreciable  alteration  in  chemical  or  physical 
properties.  Solutions  of  emulsin  and  maltase  of  the 
same  concentration  possessed  the  same  conductive, 
refractive  and  rotatory  powers. — J.  F.  B. 


Wort  and  Beer  :   Influenet  of  various  wafer-borne  baeteria 

on .     G.  Bode.     Woch.  f.  Brau.,  1906,  23,  62—63. 

Zikes  (Mitt,  oesterr.  Vers.  Stat.  Brauind..  1903.  20)  has 
carried  out  an  exhaustive  study  of  the  capacity  of  water- 
borne  organisms  to  grow  in  worts  and  beers.  He  em- 
ployed sweet  wort,  hopped  wort,  hopped  wort  pitched 
with  yeast  and  beer,  and  studied  the  development  of  107 
different  species  of  bacteria,  isolated  from  water,  in  t  he- 
various  media  at  10°  C.  and  at  25  C.  The  sarcina  species 
proved  to  be  quite  harmless  to  beer,  in  spite  of  the  fact 
that  some  of  them  were  recognised  as  typical,  di-e 
producing  beer  sarcina.  This  circumstance  is  attribut- 
able to  the  suppression  of  the  -virulence  in  the  process  of 
sub-cultivation  during  the  isolation  of  the  sarcina  from 
the  water.  Only  a  few  of  the  sarcina  species  "ere  capable 
of  development  in  Bweet  wort  ;  thesaniejwas  the  case  with 
the  species  of  .Micrococci  studied.  The  spore-forming. 
short  rod  species  of  bacteria  wire  generally  capable  of 
developing  in  sweet  worts,  but  only  one  or  two  species 
grew  in  hopped,  wort,  and  none  at  all  in  beer.  The 
fluorescent  bacteria  grew-  well  in  worts,  but  did  not  develop 
in  beer;  the  group  of  pigment-forming  bacteria  also 
showed  the  same  behaviour.  The  gelatin-liquefying  and 
putrefactive  bacteria  generally  developed  fully  in  worts 
whether  hopped  or  unhopped,  and  even  grew  in  presence 
i  of  yeast,  but  not  in  beer.  The  group  of  non-liquefying, 
rod-bacteria,  including  the  lactic  acid  group,  mostly 
developed  well  in  worts,  making  them  "  ropy  "  ;  some 
of  the  species  developed  in  presence  of  yeast.  Only 
B.  helicosum,  The rmobact.  album,  B.  fluorescent  and  Ji 
ranicida  were  capable  of  developing  in  beer  at  25  ('. 
The  organisms  of  cholera  and  typhus  developed  in  hopped 
and  unhopped  worts  at  25°  G,  but  not  in  pitched  wort 
or  beer.  These  pathogenic  organisms  retained  their 
vitality  in  beer  which  had  been  sterilised  by  heating, 
but  they  were  destroyed  in  a  few  minutes  in  normal  beers, 
which  contained  the  usual  proportions  of  alcohol  and 
eaihon  dioxide,  especially  at  low  temperatures. 

Out  of  the  107  species  of  bacteria  studied,  the  propor- 
tions capable  of  developing  were : — In  sweet  worts, 
."id  per  cent,  at  10°  C,  73  per  cent,  at  25°  C.  ;  in  hopped 
worts.  :ifi  per  cent,  at  lie  C,  44  per  cent,  at  27"  C,  ;  in 
hopped  worts  pitched  with  yeast,  15  per  cent,  at  In  i  ., 
28  per  cent,  at  25°  G  ;  in  beer,  1-8  per  cent,  at  10  <'., 
:',-7  per  cent,  at  25°  ('.  Hence  it  is  concluded  that  sound, 
fully-mature. I  beei  i-  so  protected  by  i'-s  low  temperature 
and  its  contents  of  alcohol  and  carbon  dioxide  that  it  may 
be  regarded  as  perfectly  safe  from  the  point  of  view  m 
infection  during  epidemics. — J.  F.  B. 


Tartaric   Material  :    Exports  of front    Italy.      For. 

Off.  Ann.  Ser.,  No.  3530. 

The  following  table  «how  the  expoit  of  tartaric  material 
from  tie  Italian  Continent  from  Oct.  I    1904  to  Sept.  SO, 

191   ■■— 


\l  u.i,  16,  1(10(1.) 
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Arti.l.  -.. 


To— 


Quantll 


1.     Hall    rvllli.  ,1 

I  int. a  States 

I  aited  Kingdom    . . . 

117 

lustria-Hungarj  and 
other  countrii  a 

lotal           

i  nlted   Kingd . 

£,  Vinaccls  argols  . . 

1,025 

16 

l.lll 

Austria-Hung,  i 

other 

total   

United   Kingdom  . . . 

147.250 

S,  Crude  :,r._',,!s   .... 

1.84S 
180 
600 

Austria-Hum;,,,  \  and 
other  countries  .  .  - 

Total    

I  nited  States 

United  Kingdom  . . . 

2,926 

122,900 

800 

E  1 6 

871 

Austria-Hungan  and 
other  countries  . . . 

Total    

Qrand  total    

5.421 

Sli.7.r„l 

12,096 

385,400 

|l    R 

ilait  analysit  .  Report  of  tin  I,   '/<<  I 

■■:ni-  ol  Brewing:     Will.,  pace  236 

I  1-11    Patents. 
Malting  apparatus.     ,T.  L.    Dewar,   Ilristol. 
Hng.   Pat,   11.471.  June  I,   l!>05. 


rario 
withering  are 
i.-i  oaed  ili"  couch.     'I  be  •  n 
the  open  pai  t  extending  ri 
reticulatea,  i  n  I 
t,  ,\,-l  into  and  onl 
the  forced  bis  t,  whiob  is  distributed  thro  ipen- 

, ,  bj   meari 
the  bed  of  grain       I  d  into  the 

:  hopper,  m,  and  is  I  hem  e  d<  ivi  rod  on  to  a  com  i 

band,  «.     This  brini     L(  i In    lioppei    /,.  whence 

I,  livexed    on    to    i  he    eli  n  atoi     band,    q 

delivers  the  graii I  o] 

out  <'\  or  band,     .  »  bii  b  I 
, .  /,  ,i,i  to  i  be 
.i  leveller,    i 
and  is  suspend,  d   b; 
itseli  i"  a  reciprocating  <• 
to  travel  at  such  int,    . 
malting  dictate,  and  the  air-b 
ander  control.     Finally,  when    vrithei 
the  malt  di  I  a(  »',  is  diverted 

and  convey,,!  away      J.  I'.  B. 


Hops  and  the  like  :   Drying  apparatus  part  pKe- 

tme  to  the  drying  of .     B.  C.  Hoi  incisco, 

l  ,8.  \.     Eng.  Pat,  21,830,  Oct.  26,  1906. 

The  hops  are  placed  on  the  flal  oars,  I.  (sei  l'i.-i  con- 
structed with  wire  gau/.e  I,.  I  running  on  tract  i, 
which  extend  in  a  double  tier  thro  tying  chan  b 
\,  B,  C.  The  cars  p  irer  track,  2,  in 
the  direction  of  the  arrow  on  to  th  t,  13,  and 
then  back  over  the  movable  inclined  track.  11.  t,>  the 
upper  track,  3.  The  chain  built  with  cup  shaped 
bottoms,  10,  and  domed  tops,  12,  in  order  that  the  heated 
air.  delivered  by  the  fan  or  I, lower,  5,  through  the  conduits 
shown,  may  be  deflected  back  upon  the  cars  as  indicated 


"if/    ^Yr/ 


^1 
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by  the  dotted  arrows.     The  cars  may  bp  replaced  by  a 
travelling  floor  of  gauze.— \V.  H.  ( '. 

Alcoholic  liquors  ;    Maturing   and   mixing   .     J.  and 

T.  Spencer  Handsworth,  and  J.  A.  Spencer.  West 
Bromwich.  Eng.  Pat.  4174,  Feb.  28,  1905. 
The  liquor  is  placed  in  a  vessel,  such  as  a  barrel,  provided 
with  a  number  of  cross  partitions  arranged  along  its  length. 
The  partitions  are  perforated  with  a  number  of  holes 
arranged  so  that  the  holes  of  one  partition  are  opposite 
the  bars  of  the  next  one.  The  barrel  is  mounted  on 
trunnions,  and  is  revolved  or  oscillated  in  any  desired 
manner  for  a  prolonged  period.  The  liquid,  occupying 
only  a  portion  of  the  space  in  the  barrel,  is  forced  "into 
intimate  contact  with  the  air.  The  air  may  be  renewed 
periodically,  and  any  undesirable  gases  may  be  removed 
by  suction.  In  certain  cases  a  stationary  vat,  provided 
with  movable  perforated  partitions  or  blades,  may  be 
employed. — J.  F.  B. 

Distillation     and     rectification     [of     spirits] ;      Combined 
separation  of  head  and  tail  products  in  continuous  and 

periodic .     O.  Pampe,  Halle  on  the  Saale,  Germany. 

Eng.    Pat.    8476,   April  20,    1905.     Under   Int.    Conv., 
April  21,  1904. 

In  a  rectifying  or  distilling  column  a  zone  exists  separating 
the  part  at  which  the  fusel  oils  are  insoluble  in  the 
alcoholic  vapours  from  that  at  which  they  are  soluble  and 
volatile.  At  this  boundary  zone  pure  water  vapours  are 
introduced,  which,  if  they  are  finely  divided  and  well 
distributed,  lower  the  percentage  of  alcohol  at  that  point 
and  absorb  all  the  fusel  oil  and  other  tail  products.  The 
vapours  thus  saturated  with  fusel  oil  are  then  conducted 
to  the  heating  pipes  of  a  portion  of  the  apparatus  called 
the  "  after-vaporiser  of  the  head-products  separator," 
which  serves  for  the  final  separation  of  the  head  products 
from  the  pure  alcohol.  The  abstraction  of  heat  from 
the  aqueous-fusel  oil  vapours,  used  in  the  heating  pipes, 
dephlegmates  these  vapours,  decomposing  them  into  a 
liquid  poor  in  fusel  oil,  which  is  returned  to  the  still. 
and  into  vapours  rich  in  fusel  oil  which  are  subsequently 
condensed.  A  better  dephlegmation  is  obtained  by  giving 
these  heating  pipes  an  inclination  towards  the  inlet,  so 
that  the  movement  of  the  vapours  and  the  liquid  which 
separates  from  them,  takes  place  in  contrary  directions, 
and  the  repeated  vaporisation  and  liquefaction  causes 
an  increase  in  the  fusel  oil  contents  of  the  vapours.  Thus, 
the  head  products  separator  with  its  "  after-vaporiser  " 
forms  a  combined  system  which  separates  both  head  and 
tail  products  simultaneously. — J.  F.  B. 

Evaporator  for  evaporating  the  liquid  in  brewers'  wash, 
spent  wash  or  pot  <//■  from  distilleries,  waste  or  spent 
dyes  and  the  like,  and  concentrating  the.  solids  in  the 
•re,;  the  evaporator  being  also  applicable  <i<  ,,  smoh 
washer.  A.  15.  Lennox  and  T.  Mackenzie.  En"  Pat 
8342,  April  19,   1905.     .Will/;,  see  next  page* 

French  Patent. 

<  ifying,  ageing  <i,nl  >i,,i'ur- 
—.  E.  .Monti.  fir.  Pat  358,287,  Oct  5  I'm., 
The  excels  of  oxidisable  acids  in  the  wine,  e.g.,  the  malic 
and  Buccinic  acid.-,  are  converted  into  tartaric  acid  by 
cooling  the  wine  to  a  temperature  near  its  freezing  point 
and  passing  a  current  of  air  through  the  liquid.     At  the 


same  time  the  albuminoids  of  the  wine  are  precipitated. 
The  wine  is  then  warmed  again  to  a  temperature  of  20° — 
30°  CL,  in  order  to  allow  the  air  dissolved  at  the  low  tem- 
perature to  expand.  These  operations  are  repeated 
several  times  in  the  course  of  about  six  months,  and  each 
time  the  wine  is  cooled,  a  further  deposit  of  tartrates 
separates  out.  If  the  wine  does  not  contain  sufficient 
potash  to  fix  the  tartaric  acid  produced  by  oxidation, 
the  calculated  quantity  of  base  may  be  added.  If  the 
action  of  the  air  be  undesirable,  the  current  of  air  may  be 
replaced  by  one  of  carbon  dioxide. — J.  F.  B. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  195.) 

(A.)— FOODS. 

Gluten  ;   Crude  .     F.  A.  Norton. 

J.    Amer.    Chem.    Soc,     1906,    28,    8—25. 

The  insoluble  proteids  of  wheat  obtained  by  kneading 
a  dough  of  flour  in  a  stream  of  water  consist  of  about 
75  per  cent,  of  true  gluten  (gliadin  and  glutenin)  together 
with  small  percentages  of  non-gluten  proteids,  mineral 
matter,  fat,  starch,  fibre  and  other  non-nitrogenous 
matter.  Crude  gluten  represents,  in  addition  to  the  true 
gluten  content  of  a  flour,  the  balance  between  the  loss  of 
non-gluten  proteids  and  gain  from  the  retention  of  non- 
nitrogenous  matters.  The  relation  of  the  percentage 
of  the  crude  gluten  to  the  total  proteid  can  be  thus  ex- 
plained by  the  varying  composition  of  different  flours 
in  respect  to  nitrogenous  and  non-nitrogenous  com- 
pounds. Crude  gluten  is  a  very  rough  expression  of  the 
gluten  content  of  a  flour  or  wheat,  and  the  determination 
has  but  little  worth  in  the  valuation  of  flours.  The 
relation  of  crude  gluten  to  total  proteid  (Nx5-7)  varies 
with  the  character  of  the  flour,  the  percentage  of  crude 
gluten  being  greater  than  that  of  total  proteid  in  bakers' 
and  low  grade  flours,  nearly  the  same  in  patent  flours, 
and  less  in  whole  wheat  meal.  The  determination  of  the 
total  nitrogen  and  gliadin-nitrogen  together  with  the 
ratio  of  gliadin  to  total  proteid  (Nx5-7)  seems  to  be  the 
best  method  for  ascertaining  the  gluten  content  and 
character  of  the  gluten  in  the  valuation  of  flours. — W.  P.  S. 

Flesh  ;    The  phosphorus  content  of .     A.  D.  Eninutt 

and  H.  S.  Grindlev.     J.   Amer.   Chem.  Soc.   1906.  28. 
25—63. 

The  authors  have  investigated  the  distribution,  the 
quantity,  and  the  nature,  of  'In-  inorganic-  and  organic 
phosphorus  compounds  occurring  in  animals,  the  flesh 
(if  which  is  used  as  food  for  man.  The  Hart-Andrews 
method  (this  J.,  1904,  33)  of  separating  and  determining 
the  inorganic  and  organic  phosphorus  was  found  to  give 
good  results  in  aqueous  extracts  of  flesh  after  the  co- 
agulable  proteids  had  been  removed.  The  results  ob- 
tained  show  that  there  is  a  difference  in  the  quantities 
of  phosphorus  present  in  beef  and  veal.  Of  the  total 
phosphorus  in  beef,  75  per  cent.,  and  in  veal,  64  per  cent., 
is  soluble  in  cold  water,  whilst  of  the  organic  phosphorus, 
one-fourth  is  soluble  in  the  case  of  beet  and  one-sixth  in 
that  of  veal.  The  soluble  organic  phosphorus  in  beef  con- 
stitutes one-third  of  the  total  soluble  phosphorus,  and  in 


h  18. 1B08.     c.   XVUI      F00D8;   SANITATIi  \  ATKK   PURIFICATION,  i    Dl 


vi'al  one-fourth.    The  ratio  of  the  soluble  organic  i 
■arable  inorganic  phosphorus  is  :i :  .">  in  beef,  and  :i :  9  in 
veal     The  phosphorus  forms  23*4  per  cent  of  the 
beef  and  20"2  per  i  en<   of  the  tah  of  veal,  whilst  the  soluble 
phosphorus  compounds  in  beef  constitute    17*8   pel    cent., 
in'  I  in  veal  12-8  pel  cent,  of  the  ash.     The  pel  ■ 

fat  in  the  different  outs  of  veal  has  little  infh 

total  phosphorus  content)  bul  the  cuts  which   in    nearest 
tlic    liony    structure    apparently    contain   more   insoluble 
phosphorus  than  the  other  outs,     Differenf    methoi 
cooJung  flesh  give  products  which  differ  decidedly 
the  quantities  ami  the  nature  of  the  phosphorus  conn 
The  soluble  organic   phosphorus   is   not    in   combination 
with  the  coagulated  proteia,  with  the  albumosee  oi   with 
i  he  peptones. — W.  P.  s. 

English  Patents. 

Mtl:;  preparation  or  present  for  medicinal  or  nutritive 
purposes.  L.  Samson,  Berlin.  Eng.  Pat.  4304,  March 
J,  1906. 

Bee  I'.s.  Pat.  808,138  of  1906;  this  J.,  1906,  132.— T.F.B. 

Elour.  grain,  rid   and  other  substance.*  ;    Electric  p-irifiir 

jar  use  in  purifying .    J.  I..  Lawson,  Leith.     Km;. 

Pat  13,909,  Jul.v  6,  1906. 

"  High  tension  electricity  other  than  friotional  "  is  used 
to  separate  liraii,  chaff,  fibrous  matter,  and  other  impuj 
from  Boor,  grain,  rice,  a  - 

An  apparatus  is  described  consisting  of  insulated  con- 
ducting plates  charged  with  high  tension  electricity  and 
working  transversely  overs  tray  which  consists  of  alternate 
channels  ami  spaces  and  has  a  rapid  reciprocating  move- 
ment. The  impurities  are  attracted  out  of  the  channels  and 
being  deflected  by  the  transverse  movement  of  the  plates 
.mil  repelled  "ii  touching  the  plates,  are  dropped  through 
the  intermediate  spaces  into  discharge  s]>oiits. 

— R.  S.  H. 

United  States  Patent. 

Mill:  preparation*;   Process  <>/  making .     S.  Szekely 

and  E.  Kovacs.  Budapest,  Austria-Hungarv.  U.S. 
Pat  811,971,  Feb.  6,  1906. 

SEE  Rng.  Pat.  25,624  of  1904  ;   this  .T..  1905,  JUT.— T.F.B. 

French  Patent. 

Milk  sugar  and  casein  :    Proteus  of  extracting  from 

milk:  J.  P..  Hatmaker.  Fr.  Pat.  358,376,  Oct.  9,  1905. 
Under  Int.  Com.,  Oct.  11.  1904. 

See  Rng.  Pat.  -21.865  of  1904  :  this  ,T..  1605,  1077.— T.F.B. 
German  Patent. 

Milk'  :   Manufacture  of  a  substitute  for  skimmed from 

oil-cakes.     E.  Josing.     Ger.  Pat.  162,480,  Feb.  13.  1904 

Pulverised  oilcake  is  treated  with  quicklime  and 
extracted  with  lukewarm  water,  and  after  addition  of 
sugar,  the  solution  is  separated  by  settling.  According 
to  one  claim,  instead  of  adding  sugar,  the  latter  is  produced 
from  the  oil-cake  itself  by  treatment  with  diastase. 

—A.  S. 

(B.)— SANITATION ;    WATER  PURIFICATION. 

English   Patents. 

Evaporator  for  evaporating  the  liquid  in  brewers'   wash, 
Sfitnt   mash   or  pit  air   /rum  distilleries,   tra-' 
dyes  and  tMe  l&e,  and  concentrating  thi  solids  inthi  sanu  . 

tin   eeaporator  being  a/so  applicable  as  a  smokt 
A.  B.  Lennox.  Newoastle-on-Tvne,  and  T.  Mackenzie, 
Glasgow.     Eng.  Pat.  8342.  April  19,  1905. 
The  claim  is  for  improvements  in  evaporators  described 
in  Eng.  Pats.   ] 3.227  and   18,488  of  1904  (this  J..    I 
811,   982),  and  consists    in    the    provision    of    horizontal 
baffle   plates,   to  divide   the   evaporator  into   a   series  of 
compartments.      The   baffle   plates,    which   have   openings 
on   alternate   sides,   or  alternatelv  in   the   centre   and   at 


the  sides,  in  in  ii-  i   to    i'  part 

or  iii\-.  an-  con  truote* 

from  the  frames  iii  which  they 

formed  ""  thi  m  n  ed.     \\ .  H.  C. 

/•./.  mil:  i  and 

.     W.   McD  I. il  no. 

May  31,   1905. 

The  effluent  is  collected  in  a  tank  from  whi  nped 

up  into  a   large  cylindrical   vessel   inclined   to   the 
zontal,  the  inlel   pipe  entering  al   the  loweri  irl  of 

the  vessel.     Immediately  before  entering  the  pipe  leading 

in  the  pump,  the  effluent  receives  the  addi i 

chemicals,  such  as  milk  of  lime   &c,  which  are 
in   tanks  si,  uated   a  i»  ■  •    I  be   collectin     tan]        '■     mall 
pipe  furnished  with  taps   provides  a  i  u | .j >l \  ol 

water  from    the    pump    to    the  tanks.       The 

inclined  vessel  ai  te  ass  settling  tank  from  whicl    ; 
effluent   leaves  through  a   pipe   fixed  at    the   uppermost 
angle  and  leading  to  a  filter.     The  sediment  falls  tov. 
the  inlet  end  of  the  vessel  and  a  pari  mtinually 

stirred  up  by  the  inflow  ii.  causing  the  freshly 

formed   precipi  to  settle   more  rapidly.     Portions  of 

the  sediment  may  be  withdrawn  from  tune  to  time  bj 
means  of  a  sludge  cock. — W.  P.  S. 

Sewage  and  other  foul  I  for 

purifying .     J.   Swallow,  J.   W.  Swallow,  and  .1. 

Filbu'rn.  Leeds.     Eng.  Pat.  12,992,  June  9,  1905. 

The  composition  consists  oi  alum.  1  part; 
(ferrous  sulphate).  1  part;  and  Epsom  salts  magnesium 
sulphate),  1  4  part,  to  which  may  be  added  chloride  ol 
lime.  1/80  part,  and  clay,  1  part.  The  first  three  ii 
dients  are  dissolved  in  water,  then  mixed  with  the  other.-. 
and  the  whole  formed  into  blocks  of  convenient  size  for 
W.  P.  S. 

Sewagi  ;     Clearing    vats    [stilling   tanks]   for .     B. 

Schmidt.      Dresden.      Germane.     Eng.      Pat.      24.402. 
Nov.  25.  1905. 

A  series  of  superposed  deflecting   plates  are  placed  in 

front  of  the  inlet  to  the  tank,  and  extend  across  the  width 
of  the  latter.  The  number  of  plates  varies  n 
the  velocity  of  the  inrushing  sewage;  the  higher  the 
velocity,  the  greater  the  number  of  plates  use.!.  The 
plates  are  curved  downwards,  and  the  lowei  edge  oi  each 
plate  extends  a  little  lower  than  that  of  the  next  higher 
i'e.  forming  between  them  curved  sluice-ways,  which 
break  up  the  sewage  into  wide,  thin  bauds.  The  vel 
of  the  stream  is  thus  effectively  reduced,  and  the  pre- 
cipitation of  the  suspended  matters  facilitated.  The 
clear  liquid  passes  over  the  edges  of  troughs,  provided 
at  the  top  of  the  tank,  and  flows  awav  to  an  exit  pipe. 

— W.  P.  S. 

Sewage     and     other     such  iroducts;      Apparatus 

[settling  tank]  for  tht   treatment  of  .     D.  Cameron 

and  F.  J.  Commin.  London.     EnE.  Pat.  27,240,  I 

1905. 

A  LOSS  sinuous  weir  is  placed  in  the  settling  tank,  and  by 
being  folded  backward-   am!   forwards  on    itself   presents 
at  length  of  surface,  over  which  the  sewage  trickles 
in   a   thin   film.      A    baffle-plate   is   providi  the 

entrance  to  the  chamber,  and  all  sewage  entering  the  tank 
has  to  pass  under  tins  plate.     The  sewage  is  thus  rapidly 
treed  from  suspended  solids,   and  may   lie  delivered   in  a 
tresh  condition   to   the   filter-beds,    Ac.     .Means   are 
vided  for  the  removal  of  inud  from  the   tank. — \\ 

Water  ;    Apparatus  for  the  [electrical]  pur;  . 

I    S    Zerbe.  New  York.     Eng.  Pat.  9216,   S 
Under  Int.  Conv..  May  2,  1904. 

I'm:  writer  entcs  the  bottom  "t  .■.  vertical  cylinder,  the 
lower  half  of  which  contains  h  number  of  aluminium 
electrodes  connected  with  an  electric  suppl  tage. 

The  upper  part  of  the  cylinder  serves  for  the  mixo  I 
the  water  with  tic   liberate  i  _.--  -      A  pipe  then    on 
the  water  from  the  top  of  tie  cylinder  In  the  bottom  of 
a    filter  chamber.      Tins   part  of    the   apparatus    is  also 
.  ylindrical   in   shape,    and   the   filter   is  arranged   socially 
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so  that  the  water  is  forced  from  the  Bpaoe  between  the 
outer  wall  and  the  filter  through  the  latter  into  the  entral 
space.     A  central  perforated  pipe  reaching  bom 

of  the  tilter  chamber  is  provided  for  drawing  oil  the  w 
and  daring  the  time  the  water  is  in  the 
is  subjected  to  the  further  action  of  the  gases  gi  m 
in  the  electrical  cylinder,  a   portion  of  the   gases   being 
collected  for  this  purpose  and  conducted  into  the  tilter 
chamber. — \V.  1'  S 


(C.)— DISINFECTANTS. 

Potassium    permanganate  ;     Germicidal   action    of   . 

.1.  B.  Garner  and  W.  E.  King.     Amer.  Chens.  J.,  1906, 

35.   144—147. 

POTASSIUM  permanganate  is  antiseptic  to  li    typhosus  in 

concentrations  greater  than  N/500. — E.  F.  A. 

United  States  Patent. 

Formic    aldehyde    compound    [Disinfectant] ;    Process    uf 

making     a     .     A.     Stephan.     Gross-Lichterfelde, 

Germany.     U.S.  Pat.  812,008,  Feb.  13,  1006. 

Si      Fr.  Pat.  345,398  of  1904:  this  J..  1904,  1233.— T.F.B. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  196.) 
English  Patents. 

Paper;    Calendering,  glazing  or  removed  of  wire  marks 

from  printing .     W.   T.   Havdon,   London.     Eng. 

Pat.  4414,  March  3,  1905. 

In  order  to  break  up  the  wire  marks  and  to  give  the  paper 
a  similar  texture  on  both  sides,  the  paper  is  passed  between 
calender  rolls,  one  (or  both)  of  which  is  engraved  similarly 
to  fine  linen  or  else  has  a  felt  or  blanket  of  linen  fabric 
between  the  metal  roll  and  the  paper.  The  obliteration 
of  the  wire  mark  by  this  means  should  be  performed  when 
the  paper  is  slightly  damp,  either  by  artificial  damping 
before  calendering  or  by  treating  the  paper  before  it  lias 
been  fully  dried  on  the  paper  machine. — J.  F.  B. 

Cellulose    or    paper ;     Stuff   purifier   and    screen   for    the 

manufacture  of .     L.  Kruse,  Zell,  Germany.     Eng. 

Pat.  21,415,  Oct.  21,  1905. 

See  Fr.  Pat.  357,891  of  1905  ;   this  J.,  190G,  132.— T.F.B. 

Paper  pulp  ;    Machines  for  forming  and  Combining  uebs 

of    .     H.     Parker,     Nashua,     U.S.A.     Eng.     Pat. 

22,718,  Nov.  6,  1905.  Under  Int.  Conv.,  April  17, 
1905. 

She  U.S.  Bat.  808,  iil4  of  1905  ;  this  J..  1906,  88.— T.  F.  B. 

United  States  Patents. 

Pulp  treating  machine.  H.  Barker,  Nashua,  N.H. 
Assignor  to  Improved  Paper  Machinery  Co.,  I  ae, 
Me.  and  Nashua,  N.H.  U.S.  Pat.  811,660,  Feb.  6, 
1906. 

This  invention  relates  to  n  pulp-forming  cylinder  rotating 
in  a  vat.  The  interior  ol  the  cylinder  is  divided  by 
radial  partitions  forming  compartments, to  each  of  which 
suction  eau  be  applied  separately,  so  that  the  pulp  is 
first  subjei  action  of  low  intensity  and  consider- 

able volume,  and  subsequently  to  suctions  of  increasing 
intensities. — J.  F.  B. 

compound   and   process   of    making 
1!.  W.  Srnlilenert.  Djursnolm,  Sweden,  and  P.  Reubold, 
Ludwigshafen.     Assignors  to  Badische  Anilin  und  Sods 
ii  on  Rhine,  Germany.     U.S.   1'at. 
812,098,  Feb.  0,  1906. 

Fr.  Pat.  347,900  of  1904  ;  this  J.,  1905,  454.— T.  F.  B. 


French  Batent. 

Paper  coloured  on  one  side;    Process  and  apparatus  for 

ng .     Leykam-Josefsthal  Act.-Ges.  f.  Papier- 

und  Druck-Ind.     First   Wdition,  dated  Sept.  13,  1908, 
to  Fr.  Pat.  343.181;,  May  16,  1904. 

Sfe  Eng.  Pat.  17,163  oi  1905;  this  J.,  1906,  87.— T.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  from  page  197.) 

Caffeine;    Conversion   of into   paraxanthine,   theo- 

phyllim   and  a  intkine.     E.  Fischer  and  F.  Ach.     Ber.. 
1906,  39,  423—435. 

CAFFBD1E  when  subjected  to  the  action  of  phosphorus 
pentachloride  or  of  chlorine  above  160"  C,  is  converted 
into  a  d ichlorocaff eine,  containing  one  chlorine  in  the 
3-methvl  group,  i.e.,  3-chloromethvl-8-ehloroparaxantliine 


NCR,.    CO.C.NCH 


CO.     N(CH2Cl!C 


x  / 


This,  on  heating  with  water  forms  formaldehyde  and 
8-chloroparaxanthine.  which  is  easily  reduced  to  para- 
xanthine.  When  chlorine,  dissolved  in  a  suitable  solvent, 
is  used  at  about  90s — 100°  C.  the  isomeride  7'.  8-dichloro- 
cttffeine  is  formed;  which,  on  boilimr  with  water,  is  conv,  rted 
into  8-ehlorotheophyllinc.  By  the  action  of  chlorine 
dissolved  in  phosphorus  oxychloride,  a  tetrachlorocaffeine 
is  formed  in  which  all  three  methyl  groups  of  cafteine  have 
taken  up  chlorine.  Boiling  with  acetic  acid  converts 
this  into  chloroxauthine. — K.  F.  A. 

Bromoform  ;    Decomposition  of under  the  influence 

of  light  and  air.  N.  Schoorl  and  L.  iU.  Van  den  !'•>  n.. 
Pharm.  Weekblad,  lf.06,  43,  2-8.  Chem.  Cent?., 
1906,  1,  441—442. 

On  passing  a  current  of  air  through  boiling  bromoform 
exposed  to  sunlight,  there  is  formed,  besides  bromine 
and  hydrobromic  acid,  also  carbon  tetrabroniide.  pro- 
bably owing  to  a  secondary  reaction:  Br2  +  CHBr3  = 
CBr4  +  HBr.  The  oxidation  products  formed,  are  water. 
carbon  monoxide,  carbon  dioxide,  hydrobromic  acid  and 
bromine  :  the  proportions  of  carbon  monoxide  and  hydro- 
bromic acid  and  of  carbon  dioxide  and  bromine  differ  accord 
ing  to  the  amount  of  oxygen  used.  The  following  equatii  HE 
Represent  the  ultimate  results  when  bromoform  in  sealed 
tubes  is  exposed  to  sunlight  in  the  presence  of  a  small 
and  a  large  proportion  of  oxygen,  respectively  : — - 

CHBr3  +  0->-CO  +  Br,  +  HBr, 

2CHBra  +  5D-»-2C02  +  H„0  +  OBr. 

—A.  S. 

Chloroform,  bromoform  and  iodoform  ;    Decomposition  of 

under   the    influence   of   light.     N.    Schoorl    and 

L.  M.  Van  den  Berg.  Pharm.  Weekblad,  1906,  43. 
8—10.     Chem.  Centr.,  1906,  1,  442. 

In  the  absence  of  air  or  oxygen,  chloroform  is  not  affected 
by  exposure  to  light,  but  bromoform  is  decomposed, 
probabh    into   hydrobromic   acid    and   the   hypothetical 

compound  CBrs.  Iodoform  was  also  partially  decom- 
d  by  exposure  to  light,  but  in  this  case,  traces  of  air 
were  present.  ( In  exposure  to  air,  in  the  absence  of  Ught, 
iodoform  shows  a  violet  colour  after  a  quarter  of  an 
hour,  whilst,  after  one  hour,  the  separation  of  iodine  is 
distinctly  perceptible;  bromoform  after  one  hour  is 
faintly  yellow,  has  an  acid  reaction,  and  gives  a  precipitate 
with  silver  nitrate  ;  chloroform  gives  no  precipitate  with 
silver  nitrate  even  after  four  hours. — A.  S. 

Iodoform  dissolved  in  chloroform;    Decomposition  of 

ln/di/  ih!  and  by  radium  rays.     W.  B.  Ji 

and  W.  !■:.  Ringer.     Chen.  Weekblad'.  1905,  2,  7'.!!'-  si'-'. 

Chem.  Centr.,  1900,  1,  442. 

Iodoform  dissolved  in  chloroform  appears  to  be  com- 
pletely  decomposed  ou  exposure  to  diffused   daylight    if 
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oxygen  be  presenl      Theinfluenci  ol  I  isshownby 

the  fact  that  II  a  solution  of  Iodoform  in  carh 
!*•  covered   with   water  and   then  exposed   to 
daylight,   the  decomposition   proneeda  onh 
\  solul  Ion  "i  ii  dofoi  in  in  chloral  rm,  lolidiHod  b" 
.t  liquid  air,  i~    apparently  unoffeoted    by  expo 
daj  light, 


'M 
iii    kepi  in  the      i 


By   exposure   to   the   rays   from   6   mtrrma    ol 
bromide,  .■'>•-.'  per  cent,  of  the  iodino  was  liberated al 
from  .">(>  i-.r.  of  ii  solution  of  l  grin,  nf  iodoform  in  100 
ni   chloroform,    whereas    under   similar   condition  . 
without  axposure  to  radium  rays,  only  18*8  pat  oenl   of  the 
iodine  »a^  set  free.     A.  S. 

Arsenic;  /  in  to-called  " pu  .■•■■  nj. 

.1-  Oalimard  and   E.   Verdiei      J    Phai  m.  Chi     .   1906, 
23.  183-   184. 

It  is  found  thai  although  the  bo  i  ailed  "  puro  "  glycerols 
of  commerce  fail  to  t;i\  »■  any  indication  of  arsenic  nj  the 
tfarsh  irs'  when  introduced  direol  into  the  testing  »] 
ins.  tin   same  samples,  after  being  boiled    for  10  ' 
under  n  reflux  oondenser,  »itli  an  equal  volume  ol  . 
acidified  with  1  per  cent,  of  pure  sulphuric  acid,  invariably 
give  a  distinct  arsenical  ring  «  ben  so  tested.     It  is  evident, 
therefore)  that  glycerol  may  contain  an  arsenical  in  i 
whioh    is    not    reduced    by    the    ordinary    procedure    of 
Uarsh'e    test.     Probably   the   arsenic   is   present    as   an 
ester,  which  requires  the  treatment  indicated  to  render 
its    presence    evident.     All     the    samples    of     "  pun 
glyoerol  examined  as  above,  gave  indications  of  arsenical 
contamination.    J.  (*.  B. 

Earths;   Chemistry  of  the  rare .     (1.  Wvroubow  and 

\.  VerneUil.     Ann.  Chim.  Phys.,  1905,  6.  [8],  441  — r»»>7. 
Chen..  (Vim..   1906,  1.  321-   324. 

Electrolytic   reduction;    Cathodic   potential  and 
sulphuric  (iriil  solution.    J.  Tafel.     XII..  page  222. 

ENGLISH   Patents. 

Santalol  esters  from  sandal-wood  oU ;  Manufacture  of . 

A.    Knoll,   M.    Daege    >nd   H.    Knoll    (Knell   und   I 
Ludwigahafen  on  Rhine,  Germany.     Eng.  l'at.  17.511, 
Lug.  30,  L905.     Under  Int.  Conv.,  Feb.  10,  1905 

The  esters  of  santalol  with  monobasic  aromatic  acids, 
and  also  with  carbonic  acid,  do  not  possess  the  disagreeable 
ta.stc.  or  exhibit  the  irritant  effects  of  santalol.  or  of  its 
acetyl  derivative  or  pnthalic  ester.  They  are  prepared 
by  the  ordinary  methods  of  acidylation,  viz.,  by  the  action 
of  the  acid  anhydrides,  chlorides,  or  esters.  The  prep  i 
tion  of  the  benzoyl,  salicyl  and  normal  carbonic 
and   of  the  ethvlcarbonic   esters   is   described    in   detail. 

— T.  F.  B. 

Salicylic  acid   menthol   ether;    Production   of   —         B. 
Bibus    and    K.    Schenble,    Vienna.     Eng.    Pat 

April  20,   1905. 
Menthol  is  mixed  with  an  excess  of  salicylic  acid,  and 
the  mixture  is  heated  for  several  hours  at  a  temp  ratine 
of  1 10    -"-''Jo  ('.,  a  current  of  gas  such  as  hydrogen,  carbi  in 
dioxide  or  hydrogen  chloride  being  passed    tin  the 

mixture  during  the  operation.  The  product  is  freed  from 
the  excess  of  acid  by  washing  with  a  solution  of  an  alkali 
carbonate,  and  the  ether  is  purified  by  fractional  d 
tion.  The  imestcriticd  residue,  consisting  mainly  ol 
menthol,  menthene  and  menthyl  chloride,  is  converted 
into  menthyl  chloride  by  treatment  with  hydrogen 
chloride  under  pressure,  and  this  is  then  converted 
the  -alleviate  i>\   double  decomposition  with  a  metallic 

.salicylate. — .1.  F.  B. 

Oxyhannoglobin  :     Manufacluri     of    a  of  . 

\\.  Jansen,  The  Hague.  Holland.  Eng.  Pat.  21,172, 
(l.  t.  is.  ltui:.. 

See  Fr.  Pat.  358,161  of  1905  ;  this  .1..  1906,  I'M.— T.F.B. 

Dialkytmalonyl    ureas  .     Manufacture   of .     Farbw. 

vunu.  Meister,  Lucius  und  Briioing,  Efoechst  a  Main. 
Germany.  Kng.  Pat.  26,275,  Dec.  16,  1906.  Under 
Int.  Oonv.  Jan.  9,  1905 

DtiLKYLMALOSYLTHiorREis  are  converted  into  dialkvl- 


malonyl   mens   bj    boiling   tin  n 
a  solution 

whioh  is  ca|.aiiic  ol  remoi  i 
sulphide      l    F.  Ii. 

I/,  renry  talis  of  cholic  acid,  and  pro* 
E.    \\  orm  i       \    i  inn     to    J.     D.     Riedi 
Bi  rlin.     I    S    Pat.  811,193,  Jai 
ffinj    Pat.  1 1, iso,, i  100 

i-lmiTio  2  fl 
.M.  Coie.nl.    \    •    I    il    •     and  VY    &      (     Dan 
iny.     U.S.  I'n    81  1,820,  Feb.  6,  1900. 
Si  I  Fr.  Pat,  349,353  P  I    22,128  ol  I 

J.,   L905,  689      T.  F.  B. 

■nidi  If     'l,n.  r  \l. 

Conrad.    Aschaffi  o.bui       and    VV.     Bei  kh,    Darmsl 
Germany.     U.S.    Pats,    811,827,   811,828   and   Ml 
Fob.  ii.  1906. 

See  Fug.  Pais.  22,126,  22,127  and  22,128  ol   1904 
J.,   1905,  689,     T,  P.  B. 

tylic  acid   metAj 
same.     F.   \\ .  S.   Valentiner,   Leipsii     Gen 
Fat.  811,884,  Feb.  6,  1906. 

Si  -    Ft.  Pat.  350,623  of  1905;   this  J.,  190 
Fre  res   I'M  (its. 

Ihn/l.nHnirhiluric     wills  ■      Prod  fol      /        i    I  . 

Farbenfabr.  vorra.  F.  Baver  und  Oo,  Firsl  Addition, 
dated  Sept.  12,  1905,  to  Fr.  Pat.  343,976,  June  I  I.  1904. 
Under  Int.  Com..  May  12,  1905. 

The  present   Addition  to  the  principal  patent   (Ger    Pal 
162,219 of  1903;  thisj.,  1905, 1189)relates  tothi 
tion   of  dialkylbai  biimic   acids   by    heating   with    mineral 
acids  the  2-thio-4-imino  5-dialkyl-6-oxypyrimidinefl,   pro- 
duced  by  the  condensation  of  dialkyfcyanos 
with  thiourea  in  presence  of  an  alkali alcoholate.     T.  F.  B. 

Unsaturated   compounds;     Process   nf    (raj  

into  saturated  <  C.  Dreymann.  Fr  Pat  358,212, 

0i  t.  2,  1905.     XII,  page  224. 

"  Norgint  "  [Ammonium  tangati  from  Prepara- 
tion of soluble  niter  drying,  und  neutral. 

Franeaise  la  Norgine.  Fr.  Pat  358,398,  Oct  10,  1605 
Tang  acid,  prepared  from  seaweed  by  processes  previously 
described  (see  Eng.  Pats.  12,276  and'  12,277  of  1898;  this 
J.,  1 898,  79 1 1  and  containing  about  35  per  cent,  of  dry  sub- 
stance, is  treated  with  a  ■'■  ss  of  ammonia  e 
in  the  form  ol  a  concentrated  solution  or  of  gas.  The 
ammonium  tailgate  is  then  rolled  into  thin  sheets  and 
dried  in  a  current  of  air  at  about  To'  ('..  \\  hereby  the  • 
of  ammonia  is  removed  together  with  i In  I  n 
perfectly  neutral,  dry  product  is  obtained  which  is  entirely 
soluble  in  water. — J.  F.  I!. 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 

PROCESSES. 

[Contin  198.) 

Photographic    prints   toned    with    metallic    ferrocyanides ; 

" .     L.   Lemaire.     Bu 

Xord..  inn.-,,  33,  25. 

Silver    prints    which    have    be  with  uranium 

ferrocyanide  always  exhibit  deterioration  after  some  time. 
Insufficient  washing,  and  traces  of  hydrogen  sulphide  do 
not  cause  t'us  decomposition.  I'  is  greatly  retarded 
if  the  prints  be  washed  in  a  dilute  solution  of  sodium 
carbonate,  and  entirely  prevented  it  they  are  then  bathed 
in  dilute  nitrii  acid  and  washed.  Light  appears  to  have 
no  detrimental   effect,  but   exp  sphere 

hastens  the  decomposition.     It  would  thu  >  be 
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due  to  the  silver  ferrocyanide  formed  during  toning, 
becoming  decomposed  by  the  air;  this  view  is  confirmed 
by  the  fact  that  prints  from  which  the  silver  ferrocyanide 
had  been  removed  by  means  of  potassium  thiocyanate 
were  perfectly  stable,  as  were  those  in  which  the  ferro- 
cyanide was  decomposed  by  alkali,  and  the  resulting 
silver  salt  removed  by  nitric  acid. — T.  F.  B, 

English  Pates  p. 

Photographic  developer;    Manufacture  of  a .     C.   1>. 

Abel.   London.     From   Art.  (Ics.   f.   Anilinfabr..   Berlin. 

Eng.  Par.  9537,  -May  5.  1905. 
Solutions  of  p-hydroxyphenylglycinamide  with  alkali 
carbonates  are  energetic  photographic  developers  The 
alkaline  solutions  arc  stated  to  be  very  stable.  One  part 
of  the  reducing  agent  may  be  dissolved  in  200  parts  of 
water  with  3  parts  at  potassium  metasulphite  and  6  parts 
of  "  dry  "  potassium  carbonate. — T.  F.  B. 

United  States  Patents. 

Flash-light  composition.  A.  Eiehengriin,  Elberfeld. 
Germany.  Assignor  to  Farbenfabr.  of  Elberfeld  Co., 
New  York.      O.S.  Pat.  812.02S.  Feb.  6,  1906. 

See  Eng.  Pat.  24,987  of  1904  ;  this  J..  1905,  1031.— T.  F.  B. 

Photogravhic    papers:    Process  of    manufacturing  . 

I.  Hortsummer.  Diiren,  Germany.     U.S.   Pat.   812,204, 

Feb.   13.  1906 
See  Eng.  Pat.  17,303  of  1905  ;  this  J.,  1905,  1 1S9.— T.  F.B. 


XXII.— EXPLOSIVES,   MATCHES,    Etc. 

{Continued  from  page  199.) 

Nitroglycerin  and  nitrocellulose. ;    Supposed  instability  of 

in  presence  of  traces  of  acid.     A.  Leroux.     Congres 

de  Chimie  et  Pharm.,  Liege.  July,   1905.     Bull.   Soc. 
Chim.  Belg..  1905.  19.  243—244. 

The  author  discusses  the  influence  of  nitric  and  sulphuric 
acids  on  nitroglycerin  and  nitrocellulose  explosives,  and 
states  that  the  supposed  dangerous  effect  of  free  acid  on 
these  explosives  is  a  fallacy,  being  based  entirely  upon 
assumption  without  any  experimental  evidence. — A.  S. 

Acids   [sulphuric   and    nitric   acids]  ;     Fatal   explosion   of 

wade    at  Stratford.     Chem.    Trade  J.,    1906,   38, 

1S2— 183. 

The  following  is  a  short  abstract  of  the  evidence  given  by 
Capt.  Thomson.  Chief  Inspector  of  Explosives,  at  an 
inquest  held  with  reference  to  the  death  of  a  man  at  the 
Abbey  Mills  Chemical  Works.  Stratford,  caused  by  tin- 
explosion  of  four  iron  drums,  each  containing  about 
10  cwt.  of  waste  acid  (mixed  nitric  and  sulphuric  acids) 
from  the  manufacture  of  nitroglycerin.  At  the  time  of 
the  explosion  the  deceased  was  loosening  the  bungs  of  the 
drums  by  means  of  a  hammer  and  chisel.  Capt.  Thomson 
stated  that  two  of  the  drums  which  exploded  had  jagged 
rents  from  end  to  end,  but  in  the  other  two,  the  ends  had 
been  blow-n  out  and  the  sides  forced  in.  The  waste  acid 
evidently  contained  nitroglycerin  which,  in  the  cold 
weather,  had  become  frozen  round  the  screw  plug  or  bung. 
In  the  frozen  condition,  nitroglycerin  was  much  more 
sensitive  than  when  liquid,  and  a  blow  with  a  hammer 
and  chisel  on  the  bung  or  even  a  turn  of  the  screw  plug 
would  cause  an  explosion.  It  was  probable  that  one  drum 
exploded  first  and  caused  another  to  burst  in  like  manner, 
but  with  respect  t.i  the  two  drums  with  tin-  ends  blown  out, 
Capt.  Thomson  was  of  the  opinion  that  this  was  more 
a  case  of  shock  than  a  real  explosion,  ami  could  have 
been  caused  by  fluid  pressure.  The  important  question  in 
connection  with  the  accident  was  the  reason  for  the 
presence  of  nitroglycerin  in  the  waste  acid.  The  acid 
came  from  the  Explosives  and  Chem.  Products  Co.,  of 
Great  Oakley,  Essex,  and  at  this  works,  as  at  the  Govern- 
ment factory  at  Waltham  Abbey,  after  the  separation  of 
the  nitroglycerin  from  the  waste  acid  by  the  usual  method, 
about  2  per  cent,  of  water  was  added  to  the  acid,  and  until 


this  explosion  occurred,  it  had  been  thought  that  this 
water  had  "  decomposed  all  after-charge  of  nitroglycerin." 
(apt.  Thomson  stated  that  an  inquiry  would  be  held  by 
the  Home  Office,  and  he  recommended  that  in  future  any 
waste  acids  supplied  from  a  factory  manufacturing  nitro- 
glycerin should  be  sent  out  in  glass  carboys. — A.  S. 

English   Patent. 

Nitroglycerine;    Process  of  making .     C.  L.   Reese, 

Wilmington.  U.S.A.      Eng.  Pat.  20,310,  Oct.  7,  1905. 
See  U.S.  Pat.  S04.817  of  1905  :  this;  J.,  1906,  199.—  T.F.B. 

United  States  Patent. 

Chlorate-powder.     <'.    E.   Mathews.   Rio.  Wis.     U.S.   Pat. 
811,941,  Feb.  6,  1906. 

The  powder  is  composed  of  a  mixture  of  granulated 
sugar  (1  part)  and  potassium  chlorate  (li  parts),  together 
with  a  sufficient  quantity  of  a  liquid  consisting  of  gasolene 
(1  part),  spirits  of  turpentine  (1  part),  alcohol  (1  part) 
and  water  (2  parts)  "  to  moisten  the  mixture.'' — A.  S. 
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APPARATUS.    ETC. 

Gas-generator.     C.     L.     Parsons.     Durham.     N.H.     U.S. 
Pat.   SI  1.737.   Feb.   6,   1906. 


^M 


The  solid,  7.  from  which  the  gas  :s  to  be  generated,  is 
contained  in  the  vessel,  9.  which  is  open  at  the  bottom, 
is  provided  with  a  grid  to  support  the  solid,  and  stands 
in  tile  tank.  1.  which  has  an  overflow.  2.  The  liquid 
to  react  upon  the  solid.  7.  is  fed  from  the  vessel,  3,  through 
the  pipe,  1"'.  Is.  the  liquid  seal.  17,  and  the  bend.  16. 
into  the  vessel.  9.  at  I'm-  point,  10:  the  gas  generated 
escapes  through  4.  In  the  vessel.  3.  a  constant  level,  H, 
is  maintained  by  a  Mariotte's  bottle  at  such  a  height 
above  the  level,  I.  in  the  tube.  16.  that  the  liquid  enters 
the  vessel,  9,  under  a  pressure  equal  to  that  in  the  vessel, 
9,  which  is  governed  bv  the  height  of  the  overflow  from 
the    vessel,     1.— \Y.  H.C.  ^ 

Gas    calorimeter.      C.  Y.    Boys.      Roy.   Soc.   Proc,    1906, 

77A.  122—131." 
The   author,    as   one   of   the   London   Gas   Referees,    has 
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designed  the  instrument  here  desoribed,  for  use  io 
mining   the   oalorific    value   of  ga        \  pared    with 

the  Junkers  and  other  forma  ol  oalorimetor,  i1  offei  the 
following  advantages:-  the  thermometers  for  the  water 
inlet  and  outlet  are  on  the  same  level;    thi  tture 

of  the  outflowing  water  ia  thoroughly  equalised, 
Buotuations  in  the  thermometer  readings  are  avoided; 
tin-  instrument  ia  easilj  taken  to  pieces  and  fitted  up  'Lain. 
bo  that  all  the  parte  oan  be  examined  to  Bee  if  they  are 
made  according  to  the  regulations;  its  height  it  Buch 
thai  the  thermometers  ran  be  comfortably  read  when 
the  instrument  stands  on  an  ordinary  table;  the  varii 
water  and  L'a>  connections,  and  condensed  water  drip,  ran 
In-  tunic. I  round  independently  to  any  position  convenient 
fox  observation;    and  the  volume  of  cooling  water,  and 

lini.  b  the  tunc  required   to  change  it,   is  c para 

small,  thus  ensuring  that  simultaneous  readings  oi  tlv 
inlet  and  outlet  thermometers  give  the  true  rise  of 
temperature, 

A  ciroular  base,  \.  carrying  the  gaa  pipe  fitted  with  two 
No.  :!  union-jet  burners,  B,  is  protected  from  rai 
"ii  tin-  top  by  a  disc  of  bright  metal  fastened  beneath 
the  three  centering  blocks,  C.  On  these  blocks  rests  a 
vessel,  I1,  of  shirt  brass,  with  a  central  chimney  of  thick 
sheet  copper,  E;  the  drip-pipe,  K.  for  condensation 
watrr  is  fixed  I  in.  from  the  bottom;   and  tin-  vessel  may 


from    each    coil    i"    the    next,     being     , 

aging  tl  |  endant 

portion  of  thi  hrough 


*w     Mtlttmsrres 
g  JnrJtej 


lie  turned  round  to  any  convenient   position.     Attn 
to  the   lid,   <  ■.  at    the    centre,   is   a    brass    temperature- 
equalising  chamber  for  the  outflowing  water  :    in- 
flates of  thin  brass.  K.  K.  arc  held  in  place  by  thi- 
ef thin  brass  (strips  bent  round  like  clock  springs)  L,  1.    U 
a  little  leakage  from  each  scroll  to  the  one  above,  and 


i  channel  made  in  the  solid  metal,  as  Bhown  on  the  right 
side,  or  formed  of  a   tube,   sweated  on.  as  shown  on  the 
I. -It.     Connected  to  tin-  water  channel  at  the  lowest  point 
:\  turns  of  copper  pipe,  \1.  Buch  a-  i<  nsed  in  a  motor- 
ar    radiator.     The    radiating    surface    extension     may 
..nsist  of  coils  of  copper  wire  wound  round  the  tut- 
shown  in  Fig.  2.  or  copper  -nil's  or  the  like  may  be  used. 
\  second  helix  of  similar  pipe.  X.  surrounding  the  first,  is 
fastened    to   it    at    the    lower   end    and    terminates   at    the 
■•her  end  in  thi'  water-inlet  box,  provided  with  the  thermo- 
meter. 0.      The  water-outlet  box,  P.  is  similar  to  the  latter. 
The   lowest   turns   of   tin-   coils,    M.    Nt,    are   immersed    in 
.later  which,  in  the  first  instance,  is  put  into  the  vessel,  B. 
["he  insulating  bratti  e,  Q,  between  the  two  coils  is  of  thin 
heel  brass  and  is  till. si  with  cork  dust:    it  is  carried  by 
i.    nternal  flange  resting  on  the  lower  edge  of  the  casting. 
H.     A  cyundrical  wall  of  thin  3heet  brass,  slightly  smaller 
than  1). 'is  secured  to  the  lid,  bo  that  when  the  instrument 
i-  lifted  out  of  the  vessel,  1  >.  and  placed  upon  the  table,  the 
are  protected  from  injury  ;   the  annular  spice  between 
I '.  and  this  wall,  serves  to  prevent  loss  of  heat  to  the  outer 
Owing    to    the    absence    of    water-cooling    from    all 
but  the  lower  end   of  the  chimney.   K.   it  remains  so  hot 
that  condensation  does  not   occur  upon  its  inner  surface. 
ind  another  advantage  is  that  its  extra  seromotive  power 
enables  the   instrument    to   be   made   much   shorter  than 
isuaL     To   prevent    corrosion    by  the    gaseous  products 

of  combustion,  the  who] >il  system  can  be  lifted  out 

when  not  in  use.   and   immersed  in  very  dilute  sodium 
Donate  solution ;  and  anj    <  calcium  salts  in 

the  pipe  system  can  be  rem  i  f  dilute  hydrochloric 

acid,  followed  bv  water. — H.  B. 
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Encusii  Patent. 

Benzine  or  petroleum  spirit  and  other  liquid  /■ 

.     ('.     Bothj 

Frankfort -on-Maine.     Germany.      Ens.      Pat.     21,518, 
23,  1905.     Under  Int.  Conv.,  Nov.  24,  1904. 

The   apparatus    has    been   devised    for   the    purpose    ol 
■  mining  the  i  ■    ■  •  :        similai  oils  by  means 

ol    their    I  ints.     It   o  in   i  onstruction 

rator,  preferably  in  the  form  of  a  glas 
:.-     ; .:  i ■■.:_    iMii   n>  length,  or  only  ii 

ded  in  its  interior  with  a  separate 
scale,  so  thai  during  the  evaporation  of  the  oil  the  diminu- 
tion ol  its  volume  may  be  noted  at  any  time.  It  is 
provided  with  a  thermometer  and  has,  in  its  upper  part, 
a  lateral  opening  for  the  escape  of  vapour.  The  lower 
part  of  the  tube  is  immersed  in  a  heating  recept; 
surrounded  with  felt  and  charged  with  lime,  to  which 
water  is  added   by  means  of  a     Irop]  funnel  inserted 

in  the  cover. — D.  B. 

INORGANIC— QUANTITATIVE. 

Arseniuretted  Reactions     and     methods     of 

mining .     H.  Reckleben  and  G.  Lockemann. 

V..  angew.  Chem.,  190(1.  19.  -275—283. 
Arsenic-retted    hydrogen    in    gaseous    mixtures    cannot 
be   accurately   determined   by   passing   the  gas  through 
silver    nitrate    solution    and    afterwards    weighing    the 
separated   silver.     The  latter  persistently  retains   arsenic 
and  too  persistent  washing  causes  a  part  of  the  silver  to 
me  the  colloidal  form,  rendering  filtration  impossible. 
Nor  can  the  arsenious  acid  in  the  solution  be  conveniently 
titrated,  owing  to  the  fact  that  a  portion  of  it  is  oxidised 
by  the  nitric  acid,  the  resulting  nitrous  acid  also  interfering. 
Trustworthy  results  may.  however,  be  obtained  by  shaking 
a  measured  volume  of  the  gas  with  solutions  of  either 
silver   nitrate,   iodine  in  potassium  iodide,   iodic  acid  or 
hypochlorites,    and    measuring   the   decrease    in    volume. 
Commercial    "  Eau    de    Javelle "    is    the    most    suitable 
solution    to    use.    as   it    absorbs    arseniuretted    hydrogen    | 
very   rapidly.     The    presence   of   arseniuretted   hydrogen    | 
in  a   mixture  of  gases   may  be  detected  by  passing  the 
through    a    small   capilliary   tube    (so   as   to   form 
minute   bubbles)   into  an   ammoniaeal   solution   of  silver    \ 
nitrate.     A  gas  containing  less  than  0-01  part  per  million 
of  arseniuretted  hydrogen  gives  a  grey  turbidity  in  less    I 
than    two    minutes.     If    no    turbidity    is    produced,    the    i 
absence  of  arseniuretted   hydrogen  may  be  regarded   as 
proved,  but.  if  a  reaction  is  given,  tests  for  the  presence  of 
stibine,  hydrogen  sulphide  and  phosphine  must  be  made, 
as   these   substances    also    produce   a    turbidity    with    the 
silver  solution. — W.  P.  S. 

n  in  sled;    Determination  of by  direct  ignition 

with  red  lead.     C.   M.  Johnson.     Proc.  Eng.  Soc.     W. 
Pennsylvania.   1906,  21,  580—602. 

The  author  finds  that  the  combustion  process  with  pre- 
liminary decomposition  of  the  steel  by  potassio-eupric 
chloride  is  very  untrustworthy  in  the  ease  of  steels  con- 
taining  large  percentages  of  chromium,  tungsten,  or  molyb- 
denum. These  Steels,  and  indeed  all  steels  which  the 
author  has  tried,  give  accurate  results  by  the  direct 
combustion  process ;  and,  provided  the  temperature  be 
kept  high,  drillings  almost  I  mm.  thick  can  be  pletely 

burnt.  A  porcelain  boat  is  used,  and  the  mixture  of 
drillings  and  red  lead  is  covered  with  a  lid  of  asbestos, 
to  prevent  "creeping."  The  general  arrangements  are  as 
usual,  save  that  the  carbon  dioxide  is  absorbed  in  baryta 
water,  and  the  barium  carbonate  formed  weighed. 

—J.  T.  I). 
ORG  A  NIC— QUA  A"  77  TA  Tl  VE. 

Mercury  and  iodiru  ;    Determination  of in  antiseptic 

aps.     A.    Seidell.     J.    Amer.    Chem.    Soc,    1906,    28, 

73-    76. 

A  wiioebd  quantity  of  the  soap  is  treated  in  an  Erlen- 

i  r  flask  with  about   160  c.c.  of  96  per  ohol, 

from  3  to  6  c.c.  of  concentrated   hydrochloric   acid* 

The  mixture  i<  warmed  and  successive  sihhII  quantities  of 

added  until  a  perfectly  clear  solution  is  obtained 


on  shaking.  If  suspended  particles  of  impurities  be 
present,  the  solution  must,  of  course,  be  filtered.  A  slow 
current  of  hydrogen  sulphide  is  then  passed  through 
the  solution  for  about  one  hour.  The  precipitated 
mercury  sulphide  is  collected  on  a  filter  and  washed  with 
96  per  cent,  alcohol.  The  weight  of  mercury  sulphide 
obtained  multiplied  by  1-966  gives  the  amount  of  mercuric 
iodide  in  the  portion  of  the  sample  taken.  The  filtrate 
from  the  mercury  sulphide  may  be  evaporated  on  the 
water-bath  to  about  one-third  the  original  volume,  water 
added  to  replace  the  alcohol,  and  the  solution  filtered 
after  oooling,  to  remove  the  separated  fats.  The  iodine 
is  then  liberated  with  nitrous  acid,  shaken  out  with 
chloroform  and  titrated  as  usual. — W.  P.  S. 

Dextrose  :    Determination  of .     B.  Glassmann.     Ber. 

1906,  39,  503—508. 

The  determination  of  dextrose  by  the  reduction  of  alkaline 
solutions  of  mercuric  salts  may  be  carried  out  either 
with  the  Liebig-Knapp  alkaline  mercuric  cyanide  solution, 
or  with  Sachses  alkaline  mercuric-potassium  iodide  solu- 
tion. The  former  is  made  by  dissolving  10  grms.  of  mer- 
curic cyanide  in  water,  adding  100  c.c.  of  caustic  soda  lye 
of  1-145  sp.  gr.  and  diluting  to  1  litre.  Saehse's  solution 
consists  of  1  -8  grms.  of  mercuric  iodide  and  2-5  grms.  of 
potassium  iodide  dissolved  in  a  little  water,  with  the 
subsequent  addition  of  8  grms.  of  caustic  potash,  and 
dilution  to  100  c.c.  The  reaction  proceeds  quantitatively 
in  both  eases  in  strictly  stochiometrical  ratios  of  1  mo'l. 
of  dextrose  to  three  atoms  of  mercury.  The  dextrose 
solution  is  added  to  an  excess  of  the  boiling  solution  of 
mercury  salt,  the  reduced  mercury  is  filtered  off,  and 
dissolved  in  a  sufficient  quantity  of  hot  concentrated  nitric 
acid.  The  mercury  in  this  solution  is  titrated  with 
N/100  ammonium  thiocyanate  solution  by  Volhard's 
method.  A  gasometric  method  is  also  described,  based 
on  the  decomposition  of  hydrazine  sulphate  by  mercuric 
salts  with  evolution  of  nitrogen  in  the  ratio  N2  =  2Hg. 
For  this  purpose  the  dextrose  solution  is  boiled  with  a 
known  quantity  of  mercuric  solution  previously  standard- 
ised gasometrically  by  hydrazine  sulphate.  The  excess 
of  mercuric  salt  remaining  unreduced  is  then  determined 
in  the  same  manner.  A  Hempel's  gas  evolution  flask 
is  employed.  The  results,  according  to  determinations 
cited  in  the  paper,  agree  well  in  both  methods  with  the 
quantities   of  dextrose   actually  employed. — J.  F.  B. 

Malt  analysis  commitlei  ;   Htport  of  the. to  the  Council 

of  the  Institute  of  Brewing.     L.   Briant,  A.  J.   Brown, 
A.   ('.   Chapman,  J.   Heron,  A.  R.  Ling,  E.  R.   Moritz, 
A.    <  lordon    Salamon,    and    L.    T.    Thome.     J.    Inst. 
Brewing,   1906,  12,   1—10. 
Ox   April   7th,    1905,   the   Council  appointed   the  above- 
mentioned  chemists  for  the  purpose  of  reporting  methods 
for  determining  the    extract,   moisture,   diastatic   power, 
colour  and  percentage  of  ready-formed  sugars  in  malt ; 
and   requested  them  to  invite   the   opinions  and   views 
of    other    representative    chemists    upon    the    suggested 
methods. 

Commercial  methods  of  mall  analysis. — The  Seek  mill, 
set  at  25,  is  to  be  used  throughout.  In  order  to  allow  for 
loss  in  the  mill,  a  quantity  of  malt,  slightly  in  excess  of 
that  required  for  each  determination,  is  to  be  separately 
weighed  out  and  ground.  Finally,  the  exaot  amounts  of 
grist,  subsequently  required  for  the  various  determinations, 
are  weighed  out.  It  is  not  permissible  to  grind  at  the  outset 
sufficient  malt  for  all  the  determinations,  and  to  weigh  out 
the  various  quantities  from  this  grist. 

Extract  and  tint. — Extract.— Fifty  grms.  of  ground 
malt  are  to  be  weighed  out  and  mashed  in  a  copper  or  glass 
beaker  of  about  500  c.c.  capacity  with  360  c.c.  of  distilled 
water  previously  heated  to  154° — 155°  F.  The  beaker  is 
covered  with  a  clock  glass,  and  placed  in  a  water-bath, 
so  that  its  contents  are  kept  at  150"  F.  for  55  minutes. 
The  mash  is  stirred  at  intervals  of  about  ten  minutes 
during  this  time.  The  temperature  is  then  raised  to 
158°  F.  in  five  minutes,  and  the  whole  mash  washed  into 
a  Bosk  graduated  to  515  c.c,  cooled  to  60°  F.,  made  up 
to  the  marl;  with  distilled  water  at  the  same  temperature 
vi ell  shaken,  and  filtered  through  a  large  ribbed  paper. 
The  specific  gravity  of  the  filtrate  is  then  determined  at 
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onoa  ut  80    !•  d  with  water  at   the   uun 

in.-.     The  excess  specific  gravity  over  watei  |     I0OO) 
multiplied  by  3*88  gives  the  extract   in  brewers 

.,.•.'11  tar  hi    mall. 

1 1  preferred,  the  mashing  can  be  oarried  out  directlj  in 
the  616  o.c  measuring  flaak.  [u  this  oase  thi  maah  should 
In.  shaken  at  intervals  of  about   Hi  min 

for  tnis  . l.i-  rnrhiation  the  Lovibond  tint 
.   l.r  employed.     The  above   wort,  filtered   perfeoth 
bright,  is  to  be  plaoed  at  once  in  a  l  in.  cell,  and 

I.  .1  in  colour  units  ol  the  wrie  i  "  52     gla  isi         I 
.  cpei  iinrnt  should  not   bi    i  ai  ried  out  in  direi  I 
ana  the  light  must  fall  equally  on  both  halves  ol  the 
plate,  so  that  both  fields    viz.,  the  malt  exta  and 

the    standard    field     are    equallj     illuminated,     To    test 
this,  tin-  .•las^"'-  and  the  cofl  should  be  n  I  .ill 

results  rejected  when  the  figures  do  not  agree,  which 
side  the  cell  is  plaoed. 

Wu'ut  .">  L-i'iKs.  of  ground  mall  are  to  !»• 
accurately  weighed  out  in  a  small  shallow  vessel  about 
■_'  ins.  in  diameter  and  1  in.  in  depth,  heated  for  five  hours 
in  a  boiling-water  oven,  allowed  to  cool  in  a  desiccator, 
and  re-weighed,  the  loss  in  weight  hmm  taken  as  the 
moisture  content  and  calculated  as  a  percentage  on  the 
malt. 

Diattatit  Activity  [Lintner  value.) — Twenty-five  grras. 
.■mil I  malt  are  to  l»-  extracted  with  500  c.c.  of  dis 
water  [set  Appendix)  for  three  hours  at  To   K.  and  fill 
bright,  Btirrrng  well  even    half-hour.     A  portion  ol 

ite  (3  c.c.)  is  allowed  to  a  t  on  100  c.c.  of  s  2  pel 
solution  of  soluble  Btarch  [set  Appendix)  at  70  I'.  for  an 
hour  in  a  200  c.c.  flask.  N/10  caustic  alkali  (10  c.c.)  is 
thru  added  in  order  to  stop  further  diastatic  action, 
the  liquid  cooled  to  BO  F.,  made  up  to  200  c.o.  with  dis- 
tilled water  at  the  same  temperature,  well  shaken,  ami 
titrated  against  5  o.c.  portions  of  Fehling's  solid  n 
using  ferrous  thiocyanate  as  indicator. 

The  titration  is  carried  out  as  follows : — 

Five  c.c.  of  Fehling's  solution  [see  Appendix;  are 
accurately  measured  into  a  150  c.e.  boiling  flask,  and 
•  1  to  In  liling  i.iit  a  small  naked  Bunseu  flame.  The 
converted  star,  Ii  solution  is  added  from  a  burette,  in 
small  quantities,  at  first  of  about  5  c.c,  the  mix!  ! 
kept  rotated  ami  boiled  after  each  addition  until  reduction 
of  tlie  copper  is  complete,  which  is  ascertained  by  rapidly 
withdrawing  a  drop  of  the  liquid  by  a  glass  rod,  and 
bringing  it  at  once  in  contact  with  a  drop  ol  the  indicator 
on  a  porcelain  or  opal  glass  slab. 

The  preparation  of  Fehling's  -  lution  and  of  the  in- 
dicator  are  dealt  with  in  the  Appendix. 

II.  -  results  an-  calculated  bv  the  following  formula  :  — 
1000 

xv' 

in  which  A  equals  the  diastatic  activity.  X  equals  the 
lumber  ut  cubic  centimetres  of  malt  extract  contained 
in  HHi  on.,  of  the  fully  diluted  staroh  conversion  liquid, 
and  V  equals  the  number  of  cubic  i  entimetres  of  the 
liquid  required  for  the  reduction  of  5  c.c.  of  Fehling's 
solution, 

The  above  method  (using  3  cc.  of  malt  i 
..t  -  per  cent,  soluble  Btarch  solution)  is  not  accural 
malts  having  a  diastatic  capacity  exceeding  50  Lintner; 
in  the  ease  of  such  malts  the  relative  volume  of  malt 
extract  must  lie  less,  say  •_!  c.c.  or,  for  malts  of  the  highest 
diaatatae  capacity,  such  as  are  frequently  used  by  distillers 
and  vinegar  makers  (i.e.,  malts  of  over  SO  Lintner b  an 
even  smaller  volume  of  extract  must  be  taken. 

Cold  water  extract  per  cent. — Twenty-five  arms,  of  ground 
malt  are  to  be  digested  with  250  c.c.  of  distilled 
containing  20  c.c.  of  X,  10  ammonia  [i.e..  'JO  o.c.  of  X   l11 
ammonia  made  up  to  250  c.c.  with  distilled  water)  for 
three  hours  at    7(i    F..  stirring  about   three  or  four  I 
during  this   period.     After  filtering,   the    -  unity 

of  the  bright  filtrate  is  taken  at  life  F.,  compared  with 
water    at    the    .-ami     temperature.     Tin 
gravity  over  water  (  =  1000)  divided  by  3-Mi  and  mull 
by  10  gives  the  cold  water  extract  pel 

The  percentage  of  ready-formed  soluble  carbohydrates 
may  be  approximately  arrived  at  by  subti 
the  vjlm.   ..bi  uncd  for  the  cold  water  extrait  pi  i 


Statt  mente   o/ 

-t    in  -t    di 
diastatic  activity,    ■■  nab  should 
eger,  are  to  i» 
■  ■  :  — 
Extract  poi  Btan 
Uoistun  .   pel 
Diastatic  activitj  (Lintni 

Tint  (10  per  ci  -  Lovi- 

bond). 

Cold  wi i     ■    i"  i  cent. 

Equit  .ili  nl      ippn     inatclj     to    n  ad  -  loluble 

hy  dral 

.  Ill\. 

.'',.  pai  rch. —  Purified    i 

i ,  to  I.,   digi    ted  »  i'Ii  dilute  hydroohlorii 

1037-0,  ai   the  m  temperatt  ran 

stin in.'   i be  mixture  daily.     Ti 
lenientli   carried  out  in  Winchester  quart   ban.-.   I   lb. 

.  ii, ib  and   1000  o.c,   of  diluted  acid    bi  inc   -  ii 
quantities    for    each    such    bottle.     It    is    washed    very 
thoroughly  by  decantation,  at   first  with  tap  water,  and 
later  on  with  distilled  water,  until  thi 
irom  chloride.     It  is  colleoted  on  a  filter  p  m  a 

Buchner's  funnel,  pumped  as  dry  as  possible,  and  then 
spread  out  on  a  new   unglazed  porous  plate.      I 
should   be  dried  at    a  gentle  heat    (110     V.)  as  quickly  as 
possible.      When  dry.  the  Btarch  is  triturated  m  a  pot 
mortar  and  rubbed  through  s  fine  hail 
St  ■  i  i  mining  dii  pacity,  the 

Ii  must  be  dissolved  in  boiling  water  at  the  rate  of 
2  gnus,  of  the  starch  pei    100  c.o.  of  water;    the  solution 
then  i   oled  to  70    F,  for  usi       I'     :    nld  be  perfectly 
ibile  (not  gelatinous)  ino  into 

-oluble  starch,  and  show  only  a  negligibli     i 
on  Fehling's  solution  ;   and  I  to  litmus 

-olution. 
The  water  used  in  making  up  the  Btarch  solution 

be  pure.     Core cial  distilled  watei   frequently  contains 

ammonia,  nitrous  acid,  and  other  impurities,  which  appre- 
ciably influence  conversion,  and.  therefore,  the 
result.  The  water  should  be  redistilled  with  addition  of 
a   little   potassium    permanganate   and   soda  (tin 

!  in  water  analysis  will  do),  in  a  glass  apparatus  pro- 
dded with  a  trap,  "uuiil  the  distillat  nd  neutral 
to  litmus  solution. 

/  reparation  of  Fehling's  solution.— [a]  Copper  solution. 
Recrystallised   copper  sulphate   (60-2   grins.)   is   to   be 
dissolved  in  water  and  the  solution  made  up  to  1  litre 
t  60°  F.  with  distilled  water. 

\lkaline  tartraU  soft  lion      Bi    hello  salt  (346 
and  caustic  soda  (130  gnus.)  are  to  be  diss  ilvi   ' 
liOO  c.o.  of  distilled  water,  the  solution  cooled  and  made 
1  litre  at  60     V.  with  distilled  water. 
The  two  solutions  are  to   be   kept   separate,   and 
volumes  mixed  for  each  day's  work,  from  which  mixture 
the    volumes    specified    in    the    analytical    methods    are 
leisured  out  at  I  I 

Preparation   of   the    indicator. — 0  of   ferrous 

immonium  sulphate  and  the  same  quantity  of  ammonium 
thiocyanate  are  dissolved  in  10  c.c.  of  water  at  a  moderate 
temperature,  say  at  120°  F.,  and  immediately  cooled; 
.  of  concentrated  hydrochloric  acid  are  then  added. 
The  solution  so  obtained   has  invariably  a  brownisl 

the  presence  of  ferric  salt,  which  latter 
must  be  reduced.     For  this  purpose  zinc  d  most 

•  itisfactory  rea:  ploy,  and  a  mere  trace  is  sufK- 

eient  to  decolorise  the  solution  if  pure  reagents  have  been 
employed. 

When  kept  for  some  hours,  the  indicator  devel 
coloration  by  atmi  ipheric  oxidation.     It  may,  I 
.  be  decolorised  bv  the  addition  .if  a  further  quantity 
i  zino  dust,  bin  its  delioaoy  is  decrease.]  after  i(  has  been 
•    reral    times.     For    practi    '1    purposes    the 

itor  may  be  t commended  to 

repaie  it  the  day  1  aBe>  as  il  Pve3 

beat  results  aft   r  thi    -  oond  decolorisation. 

'  ibvious  that 

unpk..    -eut    t.  i      i  -lblt.   be 

tairlv    representative    oi     I      ■-       rod   thi     requires   the 
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more  care  when  the  bulks  (whether  from  malting?  or 
deliveries)  are  large,  and  when  the  malt  contains  any 
appreciable  number  of  hard  corns,  and  further,  when 
there  is  any  marked  ii  regularity  m  CUI 

In  the  rase  of  deliveries,  samples  should  be  drawn  from 
al  least  10  saeks  if  the  consignment  amounts  to  over  100 
sacks,  or  if  the  parcel  be  smaller,  then  from  10  per  cent, 
of  the  number  of  Backs.  The  sample  should  be  w  ithdrawn, 
not  from  the  surface  of  a  sack,  but  from  a  depth  at  least 
as  far  from  the  surface  as  the  hand  will  reach  when  buried 
up  to  the  wrist. 

These  bulk  samples  should  be  put  into  a  large  ,  in  kept 
the  purpose,  and  well  shaken;  a  smaller  tin  (of  at 
least  a  pint  capacity  i-  then  filled  from  the  larger  one. 
and  sent  to  the  analyst,  the  remainder  being  reserved  in 
other  similar  tins  if  "the  analysis  is  to  be  cheeked.  The 
lids  of  all  tins  containing  samples  for  analysis  should  tit 
well,  and  it  is  desirable  as  an  additional  safeguard  in  those 
•  ases  in  which  special  airtight  tins  arc  not  employed  to 
affix  gummed  paper  round  the  junction  of  the  lid  aiid  tin. 
Malts  are  really  better  sent  in  clean,  carefully  dried, 
stoppered  bottles.  Stoppered  beer  bottles  answer  the 
purpose. 

In  sending  malts  from  heaps,  surface  samples  should  be 
avoided  as  in  the  case  of  sacks,  and  three  to  six  samples 
should  be  withdrawn  and  mixed  in  a  large  tin,  a  small  tin 
or  bottle  being  rilled  with  a  portion  of  the  mixture  and  sent 
for  analysis.  When  the  malt  lies  in  bins  a  sample  from 
the  spout  will  generally  fairly  represent  the  bulk  if  the  bin 
has  been  drawn  upon.  If  not,  the  bin  should  be  probed 
at  different  depths,  live  or  six  samples  withdrawn,  mixed 
in  a  large  tin,  and  a  small  tin  or  bottle  filled  from  the 
mixture  and  sent  for  analysis. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 
[Continued  /ruin  page  "JOT.) 

National  Chemical  Laboratory  {Chemischi    ReichsanslaU) 

/or    Germany. 

The  Council  of  the  German  Chemical  Society  purposes 
petitioning  the   Government  to  grant   the  establishment 

of  a  National  Chemical  Laboratorv  on  the  lines  of  the 
"•  Phvsikalisehe  Reichsanstalt."  The  work  of  the  Labora- 
tory is  to  include  (i.)  the  International  Atomic  Weights 
Commission;  (ii.)  the  International  Commission  on 
Analysis;  (iii.)  the  International  Commission  for  the 
Analysis  of  Artificial  Manures  and  Foodstuffs  (Animals). 
In  favour  of  its  proposal  special  attention  is  directed  by 
the  Council  to  the  example  (  f  Great  Britain,  which,  by 
its  Alkali  Act  (IS63)  has  not  only  conferred  benefits  upon 
the  manufacturer,  but  has  also  largely  contributed  to  the 
purification  both  of  the  air  and  of  the  water  courses.  By 
this  and  other  movements,  it  is  pointed  out,  Great  Britain 
has  during  last  century  accentuated  the  importance  of 
the  relations  of  chemical  science  to  industry. 


Trade  Report. 

Canals  and  Waterways;   Royal  Coma  n . 

The  King  lias  been  pleased  to  appoint  a  Royal  Coni- 
mission  to  inquire  into  the  canals  and  inland  navigations 
of  the  United  Kingdom  and  to  •report  on — 

(1)  Their  present  condition  and  financial  position. 

(2)  The  causes  which  have  operated  to  prevent  the 
carrying  out  of  improvements  by  private  enterprise, 
and   whether   Buch   causes   are   removable   by  legislation. 

(3)  Facilities,  improvements,  and  extensions  desirable 
in  order  to  complete  a  system  of  through  communication 
by  water  between  centres  of  commercial,  industrial,  or 
agricultural  importance,  and  between  such  centres  and 
the  sea. 

14)  The  prospect  of  benefit  to  the  trade  of  the  country 
compatible  with  a  reasonable  return  on  the  probable 
cost. 

(5)  The  expediency  of  canals  being  made  or  acquired 
by  public  bodies  or  trusts  and  the  methods  by  which 
funds   for   the   purpose  could    be   obtained   and  "secured, 


and  what  should  be  the  system  of  control  and  management 
of  such  bodies  or  trust -. 

The  following  are  the  Royal  Commissioners : — The 
Right  Hon.  Lord  Shuttleworth  (Chairman),  Lord  Kenvon, 
Lord  Brassey,  K.C.B.,  Lord  Farrer,  the  Right  Hon. 
Sir  John  Dorington.  Sir  John  Brunner,  M.P.,  Sir  Francis 
Hopwood,  K.C.B.,  C.M.G.  (Permanent  Secretary  to  the 
Board  of  Trade).  W.  J.  Crossley,  Esq.,  M.P..  Rus"sell  Rea, 
Esq.,  M.P.,  J.  F.  Remnant.  Esq.,  M.P.,  P.  Snowdon, 
Esq.,  M.I'..  Henry  Vivian.  Esq..  M.P..  L.  A.  Waldron, 
Esq.,  M.P..  R.  C.'H.  Davison.  Esq.,  C.E..  J.  P.  Griffith, 
Esq.,  C.E..  Dr.  A.  J.  Herbertson,  J.  C.  Inglis,  Esq..  C.E., 
H.   K.   Killick,   Esq.,  John  Wilson,  Esq. 

W.  B.  Duffield.  Esq.,  M.A.,  barrister-at-law,  will  act 
as  secretary. 

New   Books. 

Metropolitan  Water  Board.  Reports  on  the  Results 
of  the  Chemical  and  Bacteriological  Examination  of 
the  London  Waters,  for  the  Month  ending  November 
30,  1905  (Xo.  1).  and  December.  1905  (No.  2).  By 
Dr.  Houston",  Director  of  Water  Examinations,  Metro- 
politan Water  Board.     Price  2s.  6d.  nett. 

Report  Xo.  1  is  printed  in  extenso,  as  being  the  first 
issued,  filling  87  pages  and  containing  9  maps.  It  is  shown 
that  in  all  during  the  month  of  November,  2S5  samples  have 
been  taken  and  analysed,  and  699  have  been  examined 
bacteriologicallv.  The  Report  (Xo.  2)  for  December 
is  considerably  summarised,  and  only  occupies  8  pages. 
There  have  been  examined  chemically,  247  samples, 
and  bacteriologicallv,  600  samples  during  this  month. 

Chemistry  of  the  Proteids.  By  Gustav  Mann.  M.D., 
B.Sc.  University  Demonstrator  of  Physiology',  Oxford. 
Based  on  Prof.  Otto  Cohnheim's  "  Chemie  der  Eiweiss- 
korper."  Macmillan  and  Co.,  Ltd.,  London.  The 
Macmillan    Company,    Xew    York.     1906.     Price    15s. 

nett. 
8vo  volume,  containing  5s4  pages  of  subject  matter, 
with  an  alphabetical  index.  The  subject  matter  is  sub- 
divided as  follows  : — I.  Reactions  of  Albuminous  Sub- 
stances. II.  Dissociation  Products.  III.  Synthesis  of 
Albumins.  IV.  Constitution  of  Albumins.  V.  Albumoscs 
and  Peptones.  VI.  Salts  of  Albumins.  VII.  Halogen- 
Albumins  and  Allied  Matter.  VIII.  Physical  Properties 
of  Albumins.  IX.  Classification  of  Albumins.  X.  The 
Albumins  Proper.  XI.  The  Proteids.  XII.  The  Albu- 
minoids. 

-Mineral  Resources  of  the  United  States.  Depart- 
ment of  the  Interior,  United  States  Geological  Survey. 
Calendar  Year.  1904.  David  Day,  Chief  of  Division 
of  Mining  and  Mineral  Resources.  Government  Print- 
ing Office.  Washington.  1905. 
8vo  volume,  containing  1234  pages  of  subject  matter, 
and  an  alphabetical  index.  The  text  deals  with  the 
following  subjects  : — I.  Iron  Ores.  II.  Statistics  of  the 
American  Iron  Trade  for  1904.  III.  Manganese  Ores. 
IV.  Gold  and  Silver.  V.  Copper.  VI.  Lead.  VII. 
Zinc.  VIII.  Aluminium  and  Bauxite.  IX.  Mercury. 
X.  Steel  and  Iron-hardening  Metals.  XL  Xickel  and 
Cobalt.  XII.  Chromium.  XIII.  Tungsten.  XIV.  Molyb- 
denum. XV.  Vanadium  and  Uranium.  XVI.  Titanium. 
XVII.  Manganese.  XVIII.  Platinum.  XIX.  Lithium 
.Minerals.  XX.  Antimonv.  XXI.  Arsenic.  XXII.  Bis- 
muth. XXIII.  Tin.  XXIV.  Coal.  XXV.  Coke.  XXVI. 
Gas,  Coke,  Tar.  and  Ammonia  at  Gas  Works,  and  in 
Retort  Coke  Ovens.  XXVII.  Petroleum.  XXVIII. 
Natural  Gas.  XXIX.  Asphaltum  and  Bituminous  Rock. 
XXX.  Stone.  XXXI.  Clay-Working  Industries.  XXXII. 
Cement.  XXXIII.  Precious  Stones.  XXXIV.  Talc  and 
Soapstone.  XXXV.  Abrasive  Materials.  XXXVI.  Borax. 
XX  XVII.  Bromine.  XXXVIII.  Fluorspar  and  Cryolite. 
XXXIX.  Gypsum  and  Gypsum  Products.  XL.  Phos- 
phate Rock"  XLI.  Salt.  "  XI.II.  Sulphur  and  Pyrites. 
XLIII.  Barvtes.  XLIV.  Mineral  Paints.  XLV.  Fuller's 
Earth.  XLVI.  Asbestos.  XLYIL  Flint  and  Felspar. 
XIAIII.  Glass-Sand  and  Other  Sand.  XUX.  Graphite, 
L.  Magncsite.  1.1.  Mica.  1.11.  Mineral  Waters.  L1TI. 
Monazite,  Zircon,  Gadolinite  and  Columbite.     L1V.  Peat. 
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Official   Notices. 


SIXTH  INTKKX  U'luNAI.  (  ONCRESS  OF   APPLIED 
CHEMISTRY.   ROME.  1906. 

The  Sixth  International  Congress  ol    Applied  Chemistry 
will   l>o  held   in   Rome,  commencing  od  April  26th,  1906. 

Tho  attention   of    Members   is   drawn   to   the 
whuli  acoompanii  il  the  February  15th  issue  of  the  Journal. 

Tlio  General  Secretary  will  be  obliged  if  those  men 
who  have  made  arrangements  directly  with  the  i 
Committee  in  Rome,  will  forward  their  names  to  the 
Sociotv,  in  order  that  arrangements  may  bo  made  for  a 
headquarters  in  Roma.  It  would  also  bo  of  service  if 
they  would  indicate  their  contemplated  date  of  depar- 
ture and  proposed  route,  and  also  whether  they  have  a 
preference  for  any  particular  hotel  in  Rom  - 


Death. 

idet)  Francis  (t„  Ennismore,  Willesden  Lane,  Lon 
N.W.     March   l:i. 


Birmingham  Section. 


Meeting  held  at  Birming  Thursday,  Feb.  \.5th,  1906. 


I'ltOF.    FRANKLANL'.    F.B.S.,    IN    THE    CHAIR. 


THE  CALORIMETRY  OF  VOLATILE   LIQIJIDS. 

BY    WALTER    KosF.NHAIN.    15. A.,    B.C.E. 

Is  \  iew  of  the  important  uses  of  volatile  liquids  as  fuel 
for  explosion  motors  and  other  purposes,  a  method  has 
been  devised  for  the  accurate  determination  of  the  calorific 
value  of  such  substances  by  direct  combustion  in  oxygen. 
The  method  described  below  is  primarily  intended  for  use 
with  the  coal-calorimeter  designed  by  the  author  and 
fully  described  elsewhere  (*)  but  is,  with  minor  modifica- 
tions, applicable  to  any  form  of  direct  combustion  calori- 
meter. The  author's  calorimetei  belongs  to  that  class  in 
which  the  combustible  substance  is  burnt  in  a  current  of 
oxygen  under  a  pressure  only  slightly  higher  than 
atmospheric  ;  in  such  an  instrument  it  is  impracti 
to  burn  a  liquid  either  directly  in  a  crucible,  or  by  means 
of  an  asbestos  or  other  wick,  since  the  beat  cv> 
during  the  earlier  stages  of  the  combustion  rapidly 
vapotises  the  In. Ik  of  Hie  liquid  and  either  extinction  or 
explosion  results.  A  somewhat  letter  method,  which  has 
found  some  application  in  practice,  consists  in  absot 
the  liquid  m  either  powdered  kaolin  or  ill  a  piece  of  porous 
refractory  material,  such  as  bisi  oil  porcelain  or  fire-clay. 
Apart  from  the  serious  errors  that  would  arise  from 
evaporation  losses  in  the  case  of  volatile  liquids,  this 
method  has  the  atact 

of  the  combustible  with  non-inflammable  and  com- 
paratively cold  material  renders  the  combustion  incom- 
plete, and  a  small  residue  of  unburnt  liquid  is  always 
left  in  the  pores  of  the  absorbent  medium.  This  fact 
suggested  that  the  absorbent  sul  Btance  itself  should  be 
completely  combustible,  and  a  suitable  material  has  been 
found  in  pellets  of  dry  and  somewhat  compressed  cellulose. 
A  large  number  of  pellets  of  approximately  equal  weight 
can  be  prepared  from  a  simile  batch  of  material,  anil  by 
making  a  few  calorinictric  combustions  of  these  pellets 
in  the  dry  state  the  calorific  value  per  erin.  can  be 
obtained.  In  practice,  the  cellulose  material  used  is 
found  to  have  a  calorific  value  of  about  4000  calories 
per  grin.,  while  a  pellet  weighing  1  grin,  will  absorb  about 

(•)  Pliil.  Mag.,  October.  1902;  this  J.,  1902,  1472. 


0-5  gnu  .  "i  petroleum,  ha  bout 

11,000  call  i  in.,  the  heat  given  o  i  om- 

I ion  of  t be  pellet  and  I  thus 

nt   equal. 
Km-    ui  ii  liquid 
i  He  liquids  this  method,  «  it 
resul  r  i  ent.  w  ben  used  « il : 

author's  oalorimeter,   but  volatile  liquids 

n    pel  rol,  alcoh<  i.idlv 

that  the  loss  in  the  course  of  the  trar  fer  froi  i  : 

to  the  calo eter  i     mui 

I  able  I  I.      Ii'    pell  it  oration  wil  h  Ehe  ■  olatile 

liquid,    was    therefore    wrapped    in    thin    tin-foil, 
coating    of    tin-foil    all  irel  ,  tion, 

while  i'  d '   interfei  the  tin- 

foil igniting  i  eadilj  and  bun  I  tho 

pellet 
The    actual    losses    bj     evapors  and 

aped    pellets   saturated    with    volatile   Liquids   [petrol, 
amyl  acetate  and  ethi  I.     It  will  bo 

seen  that  even  w it'n  -"  exti 

ether,  the  loss  is  only  of  the  order  of  I   per  cent,  in  five 
minutes  after  the  firsl  five  minutes  havi 

I  w:n:    1. 


w  eight    i  "--  at  end 

of  5  mins       '  '  i  mins. 


°C. 

Pi  r  CI  nt 

Per  cent. 

Per  cent. 

Petrol 

Bare   

15 

0-359 

19-0 

32-0 

16-0 

Wr.ipiied 

15 

0-  186 

0-7 

1-1 

1-3 

Amy]  acetate 

Bare   .... 

17 

IKIO.S 

5-5 

9-4 

1  in 

Wrapped 

17 

0-387 

ii..; 

1  -«) 

1-4 

Ether 

Hare    

IS 

e-i  ;g 

31-0 

51-0 

66-0 

Wrapped 

13 

0-493 

2-0 

3-6 
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Tlie  evaporation  during  the  first  five  minui  times 

found  to  he  somewhat  irregular,  bul    l  stead  oi  lo.-s 

is  then  established.     The  rate  ul  lo  lined 

by  weighing  the  wrapped  pellet  five  and  ten  minutes  after 
first  wrapping,  and  it  the  time  elapsing  between  the  last 
weighing  and  ignition  in  the  calorimeter  be  noted,  a 
correction  for  the  small  amount  of 
applied.  As  the  time  in  question  need  never  exceed  five 
minutes,  the  correction  is  always  small. 

In  applying  this  method,  it  is.  of  course, 
know  the  allowance  to  be  made  for  the  heal  evolved  by 
the  combustion  of  the  tin-foil  used  in  wrapping  the  pellet. 
The  weight  of  tin-foil  used  is  about   0-18    Jl  I  the 

calorific  value  under  the  i   such   a 

bustion  lies  near  2200  calories  per  Errm.,  so  that  the  total 
heat  due  to  the  tin-foil  is  of  the  order  of  41 M I  calories; 
consequently  a  small  error  in  the  estimation  of  the 
calorific  value  of  the  tindoes  not  very  seriously  affect  the 
accuracy  of  the  result.     In  practice  the  calorifi    value  of 

'in  cannot    be  determined   with   any   ! 
since  it  is  found  not  to  burn  quite  compl  mute 

globule  of  metallic  tin  is  nearly-  always  found  in  the 
calorimeter  after  the  combustion.  Some  of  these  globules 
were  carefully  cleaned  and  their  weight  found  to  be  about 
"'il  L'rm..  therefore  involving  an  error  of  about  20 
calories.  If  the  stream  of  oxygen  in  not  properly 
directed,  or  thick  lumps  of  tin  are  torn 
wrapping  of  the  pellet,  much  larger  quantities  of  tin  may 
remain   unburnt   or   be   again   reduced   during   the   com- 

tlStion.      For  the  determination  of  the  calorific  value  of 
tin  used  by  the  author  in  the  examples  _  iw,  a 

combustion  of  a  wrapped  pellet  of  a  substance  of  known 

doriric    value    (amyl    acetate)    has    been    employed,    the 

correction  due  to  the   presence  of  the  tin  .>ily 

i  alculated   from    the   data    thus    obtained. t     The    results 

med  in  this  way  agree  with  the  calorific  value  of  tin 

found  by  the  combustion  of  wrapped  dry  pellets. 


The  use  of  aluminium  foil  in  place  of  tin  foil  has 
-'id  by  Mr.  Eei  s,  and  it  toil  of  suitable  tliickness  is  obtainable. 

this  may  prove  preferable  to  tin,  as  the  risk  of  reduction  would 
sent   and  there  would  be  less  tendency  to  form  organic 

compounis. 
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The  method,  as  here  described,  is  readily  applied  to 
such  liquids  as  light  mineral  oil.  petrol,  alcohol.  &c.  With 
some  substances,  such  as  ether  and  chloroform,  the  tin 
enter;  into  combinations  which  are  not  destroyed  during 
combustion,  so  that  the  results  are  vitiated,  while  with 
benzene  it  has  not  yet  been  possible  to  avoid  the  deposition 
of  soot.  With  those  liquids,  however,  whose  calorific 
values  are  likely  to  be  required  commercially,  these 
complications  do  not  arise,  so  that  the  method  described 
affords  a  rapid  and  accurate  means  of  testing. 

The  following  examples  of  actual  determinations  will 
serve  to  illustrate  the  procedure  and  calculations 
employed  : — 

Determination  of  calorific  value  of  tin  foil,  by   combustion 
with  dry  peKi '. 

Weight  of  tin  foil  =  11-161  gnus.    Calorific  value  of 


dry  pellet =1-058 


=  4210 
calories. 


dry  pellet  per 
grm. 

Water-equivalent  of  calorimeter  with  water  =  2450  grms. 

Observed  rise  of  temperature  (corrected  for  radiation)  =  1-00'  C. 

Total  calories  found      =2450x1-96     =4800. 

Calories   due  to  pellet    =4210x1-053    =4430. 

Calorific  value  of  tinfoil  =  4800  -4430    =2290  calories  per  grm. 

0-161 

Two    other    determinations    gave    2340    cals.     and    2350    cals. 

respectively. 
Mean  value  =  2330  calories  per  grm. 

Determination  of  calorific  value  of  amyl  acetate. 

Weight  of  pellet  =1-181  gnus.    Calorific  value  of  dry •   =4210cals. 
pellet  )        per  grm. 


tinfoil  =0-183 


Calorific  value  of  tin)   =2330  cals. 
foil  |         per  grm. 

„       amyl  acetate  =  0-502  grms.  Water  equivalent  of  calorimeter 
(corrected  for  loss  by  evaporation)  +   water  =  2450  grms. 
Observed  rise  of  temperature  (corrected  for  radiation)  =  3-86°  C. 

iCai.  value  of  amy] 
acetate 
=  9460  -4970-  430 
0-502 
=  8080  calories  per  grm. 
Other  determinations  gave  7950  and  8030  calories  per  grm. 
Mean  value  =  8020  calories  per  grm. 
Value   given   by   Faver   &   Silbermann   (Landolt's   tables)  =  7970 

cals.  per  grm. 
Two  determinations  of  a  sample  of  petrol  gave  9970  and  9950  cals. 

per  grm. 
Two  determinations  of  a  sample  of  methylated  spirit  gave  6200 
and  6230  cals.  per  grm. 

For  much  assistance  in  working  out  the  details  of  the 
method  and  in  making  the  determinations  quoted  above, 
the  author  is  indebted  to  Mr.  W.  J.  Rees. 


Discussion". 

The  Chairman  said  it  was  very  necessary  that  the 
calorific  values  of  liquid  fuels  should  be  made  more 
widely  known,  as  an  extraordinary  amount  of  ignorance 
prevailed,  even  amongst  scientific  persons,  as  to  the 
relative  heat  efficiencies  of  different  combustible  liquids. 
Km  would  like  to  ask  Mr.  Rosenhain  how  the  results 
obtained  with  his  apparatus  compared  with  those  yielded 
by  the  .Junker,  the  Wright,  and  the  bomb  calorimeters 
respectively.  He  would  also  like  to  know  whether,  in 
the  figures  given,  any  correction  for  evaporation  had  been 
applied,  or  whether,  in  practically  using  the  calorimeter, 
the  combustion  could  be  so  rapidly  started  that  the 
weight  of  substance  burnt  might  be  taken  as  that  which 
had  actually  been  determined  with  the  balance.  He 
would  further  like  to  know  whether  Mr.  Rosenhain  had 
made  any  systematic  experiments  as  to  the  possibility 
of  burning  hydrocarbons  without  smoke,  he  under- 
stood that  in  the  case  of  benzene  the  combustion  could 
not  be  effected  without  smoking  taking  place,  but  it  would 
be  interesting  to  know  whether  and,  if  so,  at  what  terms  in 
ascending  other  series  of  hydrocarbons  combustion  with 
smoke  was  unavoidable. 

Mr.  A.  E.  Tucker  said  it  seemed  to  him  that  in  the 
interval  between  the  admission  of  the  saturated  pellet 
and  the  firing  of  it,  there  was  an  opportunity  for  an 
appreciable  amount  of  such  a  vapour  as  petrol  to  mix 
with  the  oxygen  or  air  used  and  either  escape  or  lead  to 


an  explosion.  Had  such  an  objection  been  experienced  t 
Mr.  Rosenhain  alluded  to  other  forms  of  calorimeter  as 
sometimes  leading  to  the  smothering  of  the  flame.  Some 
short  time  since  he  had  occasion  to  determine  the  calorific 
values  of  different  makes  of  petrol,  and  had  used  a  Junker 
instrument.  He  found  no  difficulty  in  gasifying  the 
petrol  and  then  burning  it  through  an  ordinary  Bunseu 
burner.  The  results  he  obtained  were  very  satisfactory 
and,  in  his  opinion,  the  operations  with  this  instrument 
are  much  less  liable  to  error  than  in  Mr.  Rosenhain's 
calorimeter,  in  which  there  appears  to  be  so  many  required 
corrections.  To  gasify  the  petrol  he  made  what  was 
really  a  wiok  earburretor  with  an  ordinary  circular  lamp 
wick.  A  measured  volume  or  weight  of  petrol  was  run 
on  to  this  wick  and  air,  at  a  suitable  rate  and  pressure, 
was  driven  through  the  wick.  This  gave  an  easily  con- 
trolled flame  at  the  burner,  and  the  estimation  was  made 
in  the  ordinary  way.  His  opinion  was  that  while  Mr. 
Rosenhain's  form  of  calorimeter  was  suitable  for  solid 
fuel,  the  Junker  instrument  was  preferable  for  volatile 
liquids.  In  Mr.  Rosenhain's  instrument  the  necessary 
corrections  were  numerous,  and  only  a  very  small  weight 
of  the  liquid  to  be  tested  could  be  taken,  while  with  the 
Junker  any  quantity  could  be  taken  and  the  aceuraey 
obtained  would  be  correspondingly  greater. 

Dr.  Davidson"  said  that  another  source  of  error  was 
using  the  red  hot  platinum  wire.  He  found  in  experi- 
ments with  closed  vessels  that  it  was  really  a  very  serious 
error,  and  had  to  be  taken  account  of.  It  usually  amounted 
to  1  per  cent.,  and  he  had  to  determine  it  directly.  Of 
course,  it  could  be  determined  by  electrical  methods. 
But  of  tins  form  of  calorimeter,  he  thought  Mr. 
Rosenhain's  is  undoubtedly  the  best.  He  had 
had  experience  of  several,  and  certainly  admired 
the  mechanical  contrivance  of  the  calorimeter  very 
much,  but  the  searching  for  the  coal  or  other  com- 
bustible with  a  red  hot  wire  was  open  to  very  serious 
objection.  There  were  several  forms  of  calorimeter 
in  which  the  red  hot  platinum  wire  was  used  for  igniting 
the  coal  or  other  combustible,  and  he  thought  in  that 
type  there  was  apt  to  be  a  very  serious  error  because  the 
substance  was  not  always  ignited  at  once.  The  usual 
practice  was  to  send  a  current  through  the  wire  again 
and  burn  them. 

.Mr.  Alcock  suggested  the  use  of  silver  leaf.  No 
correction  would  have  to  be  made  for  silver  if  it  could 
be  rendered  sufficiently  non-porous. 

Mr.  L.  Arohbutt  asked  Mr.  Rosenhain  whether  he  had 
endeavoured  to  burn  these  volatile  liquids  in  the  bomb 
calorimeter.  He  considered  the  bomb  calorimeter 
preferable  from  many  points  of  view.  It  was  simpler, 
and  probably  more  accurate.  Looking  at  the  large 
volume  of  gas  bubbling  through  the  water  all  the  time, 
one  wondered  whether  some  heat  was  not  carried  away,  and 
also  whether  all  the  carbon  was  burnt  to  carbon  dioxide. 
No  doubt  Mr.   Rosenhain  had  investigated  that  point. 

Mr.  Rosenhain,  in  reply,  said  the  Junker  calorimeter 
was  a  very  useful  apparatus  for  burning  anything  that 
could  be  burned  as  a  llame,  and  the  results,  he  had  no 
doubt,  would  agree  very  closely.  With  regard  to  the 
bomb  calorimeter,  he  thought  that  its  advantages  were 
greatly  over-rated.  The  point  to  which  he  objected  in 
the  bomb  was  that  the  transfer  of  heat  from  the  place 
where  it  was  generated  by  the  combustion  to  the  place 
where  it  was  measured,  had  to  take  place  through  a  steel 
vessel  of  considerable  thickness — thick  enough  to  resist 
the  very  considerable  pressure  involved  by  the  com- 
bustion which  took  place  inside  that  bomb — and  the 
transference  of  the  heat  from  a  gaseous  atmosphere  to 
the  steel,  and  from  that  in  turn  to  the  liquid  was  neces- 
sarily incomplete  in  anything  like  the  time  which  could 
be  allowed  for  it.  That  was  the  reason  why  he  thought 
that  what  one  might  call  the  atmospheric  pressure  calori- 
meter had  certain  definite  advantages.  Although  in  his 
original  account  of  the  calorimeter  he  advocated  the 
use  of  the  red  hot  wire  for  searching  for  unburnt  coal 
at  the  end  of  the  combustion,  in  the  case  of  coal  he  had 
long  ago  abandoned  that  practice,  because  there  never 
was   any   unburnt  coal  if  the   experiment   was   properly 
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clone.      In  tl»'  course  of  60  or  till  <•  \ jx-ri imiils  In-  looked 

for  unburn!  coal,  but  ha  nam  found  any.     A*  i 
ilir  correction  foi  the  heat  put  into  the  calorimetei 
the  efoctrii    current   thai   was  allowed  for  in  tin-  initial 
oahbration.     The  calorimeter  could  be  oalibrated  bj  the 
oombustion  tn  it  of  a  substance  of  known  value.     Pro- 
vided thai  tin-  red  hot  wire  was  used  for  a  standard  length 
of  tnne  in  all  cases,  then  in  future  no  further  com 
mi  Deeded,     The  amonnl  of  heal  to  he  put  in  by  the 
wire  was  allowed  for  in  the  figure  for  the  water  equivalent. 
Thai  WU  really  the  most  conv  enient  May.  provided  that 
oare  waa  taken  always  to  keep  tin-  wire  hoi  for  a  definite 
length  of  tunc. 

as  regards  tin-  risk  of  explosion,  referred  to  by  .Mr. 
Tucker,  a  glance  at  bis  figures  would  show  thai  the  amount 
ot  evaporation  going  on  erven  in  ten  minutes  would  be 
so  slight  that  there  «a-  no  n-k  whatever  from  explosion. 
Tlie  suggestion  to  use  silver  leaf  had  ooourred  to  him  long 
ago,  hut  the  difficulty  was  that  silver  leaf  would  not 
Ignite.      If  silver  foil  was  used   he  doubted  very  much   if 

one  would  succeed  in  doing  hum,,  than  melting  it.  and 
possibly  burning  the  pellet  in  the  hole  that  was  melted 
through  the  silver,  hut  a  wrapping  that  burnt  away  was 
preferable.  The  systematic  investigation  of  the  hydro- 
carbons in  regard  to  smokeless  combustion  was  matter 
for  the  future  \-  yet  we  hail  not  learned  the  lust  ua\ 
to  arrange  the  oxygen  supply.  Petrol  could  he  made 
to  smoke  by  arranging  the  oxygen  badly,  and  if  the 
oxygen  could  he  made  to  play  upon  the  benzene  pellet 

the  Combustion  would  he  complete  ill  that  CSSC  also. 
The  point  raised  a-  to  the  completeness  of  the  combustion 
in  the  calorimeter  had  been  carefully  tested  by  analysis,  and 
he  had  found  that  there  was  no  trace  of  carbon  monoxide 
formed  if  the  oxygen  was  really  saturated  with  moisture. 
The  smokeleseness  of  the  combustion,  the  absence  of 
smell,  ami  the  absence  of  carbon  monoxide  were  verj 
good  evidence  that  the  combustion  was  really  complete. 
Knottier  advantage  was  that  the  instrument  was  com- 
paratively inexpensive  compared  with  the  Bomb,  bul 
there  was  no  doubt  whatever  that  this  method  of  using 
wrapped  pellets  was  applicable  to  any  form  of  calorimeter. 
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THE   U.XITIOX    OF   XITRO-COMPOTOfD 
EXPLOSIVES    IX    SMALL-ARM    CARTRIDGES. 

BY    W.    D.    BORLAND. 

The  di-i  ussion  of  the  subject  of  the  ignition  of  nitro- 
compound powders  in  small-arm  cartridges  acquires  an 
added  interest  when  it  is  remembered  "that  it  is  now 
exactly  inn  years  since  Forsyth  proposed  to  replace  Hint 
and  steel  by  a  percussion  powder  consisting  of  "'  oxy- 
muriate  of  potash,  sulphur  and  carbon."  and  thus  laid 
the  foundation  for  future  developments.  His  invention 
was  dormant  for  nearly  the  first  third  of  the  Ion  \  ears. 
the  second,  third  saw  various  developments  in  connection 
with  black  powder  ignition,  the  last  30  year- 
witnessed  the  growth  of  nitro- compound  expli 
with  the  more  critical  demands  which  they  make  for 
properly  regulated  conditions  of  ignition. 

A  glance  at  the  velocity  tables  alone,  given  in  tin-  paper, 
indicates  that  whilst  with  carefully  manufactured 
explosives  lor  ballistic  purposes,  there  is  a  considerable 
latitude  permissible  in  ignition  and  other  conditions  of 
use.  yet  even  within  the  limits  of  correct  behaviour  there 
are  varying  degTees  of  excellence  and  to  trace  out  the 
factors  which  make  for  excellence  or  failure  is  an  in- 
teresting study. 

When  the  gun  stiiker  foils  upon  the  cap  of  the  carta 
a  variety  of  results  may  follow.     If  the  metal  of  tin-  cap 
-hell  be  too  thick  in  proportion  to  the  blow  or  the 


position  insuffii  ii  ntly  sensitive,  there  may  be  a  raj 

li  tin-  blow  l>c  of  minimum  strength  and  ju 
to  develop  enough   heat,   ii  ition   immi 

between   anvil    and    -Inker    will   commence    to    hum.    ami 
if  the  oomposil t>    ..   -low    one.   an. I  especially   'I   it 

contains    inei  i  .it     ma', 

bustion   lake-    place   so  slowlj    tfa gb   thi    mass   that 

heat  is  dissipated  as  quickly  a-  produced,  an. I  the  i 
burn-  or  fumes  quietly  without   incandescence  oi    i 
With   a    more   rapid    composition    the    whole    rnay    burn, 
developing   BBS  ami   Ileal    Sufficiently    I;. -I    toi    the   pro 

I.,  he  expelled  a-  a  low   pressure  jet  ot  compressed  gases 
and  molten  matter,   potassium  chloride,  antimony  oxide 

..I     sulphide,     Ac. 

With  the  ideal  composition  and  striker  blow  tin-  whole 
char;.  u  a  rat.-  proportioned  1..  the  beat  receiving 

capacity  of  the  explosive  without  undue  waste  on  the 
case,  the  jet  containing  solid  matters  in  regulai 
tribution.  which,  bj  reason  of  then  high  specific  heai 
per  unit  volume  are  able  to  convey  to  the  explosive 
sufficient  quantity  of  heat  and  at  a  suitable  temperature 
and  volume  to  start  its  decomposition. 

Were  the  igniter  wholly   ".a-' -.  such  as  fulminate  of 

mercury,  thin  the  heat  units  necessary  would  be  delivered 
in  large  bulk,  and  at  such  a  high  pressure  thai  the  cap 
shell  would  be  unable  to  withstand  selling  ha.k  into 
the  striker  hole.  .Moreover,  the  enormous  pressun 
the  jet  would  entirely  disturb  the  carefully  proportioned 
initial  surface  of  the  explosive,  to  say  nothing  about 
the  risk  of  detonation.  Mixing  with  powdered  glass,  as 
in  earlier  days,  makes  matters  worse:  heat  nun-  are 
absorbed  by  the  glass,  and,  for  the  same  number  of  heat 
units  usefully  given  to  the  explosive,  the  volume  of  gas 
becomes  larger  per  heat  unit  than  bel 

Turning  away  from  fulminate,  and  trying  .'i  mob?.  ..t 
potassium  chlorate  and  1  mol.  ot  antimony  sulphide,  the 
converse  result  is  obtained.  .,  too  little  ._ms  in  proportion 
to  heat  units,  insufficient  sensitiveness,  and  too  great 
bulk  for  the  ordinary  cap  shell.  The  characteristics 
of  this  mixture  are  :  —  4o7  grm.  calorie-  per  gnu.  ;  '.1.3  a-. 
of  gas;  temperature  of  combustion,  I860  ('.  Trying 
the  effect  of  3  mols.  of  mercury  fulminate  and  2  mols.  of 
potassium  chlorate,  producing  ii   -    _■  iter  grm., 

and  244  c.c.  of  gas,  an  improved  proportion  of  gas  to  heal 
i-  evident,  but  the  violence  of  the  mixture  condemns  it. 
Finally,  a  compromise  between  mercury  fulminate  and 
antimony  sulphide  l-  adopted,  and  varying  relative 
proportions  ot  these  materials,  together  with  potassium 
chlorate,  are  now  usually  employed.  ». 

Or  other  materials  may  be  used,  such  as  ('-•)  4  mols.  of 
basic  thiocyanate  and  20  mols.  of  potassium  chlorate;  (h) 
1  mol.  of  lead  thiocyanate  and  3  mols.  of  potassium  chlorate, 
producing  per  grm.  respectively :— (a)  551  grm.  calories 
and  151  c.c.  of  gas  :  (6)  585  grm.  calories  and  163  i.e.  of 
gas.  Orjiowdered  glass,  sulphur  and  meal  powder,  may  In- 
added,  or.  as  recently  suggested.  ( •)  chromates  of  lead  or 
mercury,  together  with  fulminate  of  mercury  and  | 
dered  glass  oi  lead  peroxide  may  be  employed  (though 
no  opinion  is  expressed  a-  to  the  stability  of  such  a 
mixture),  but,  whatever  the  material  be,  the  whole  course 
of  events  from  striker  blow  to  explosive  is  as  follows  : — 

Ignition  of  portion  of  composition  affected  by  striker 
blow. 

Propagation   of  explosion   through  ma--   of  compo- 
sition and  development  of  total  heat  of  combustion. 
Heat  absorbed  by  cap  shell,  cap  chamber  and  anvil. 
Heat  lost  in  performing  work  on  cap  shell. 
Heat  lost  by  effect  of  passage  of  gases  through 

holes. 
Temperature  lost   by   work  required   to   move  solid 
particles    of    the    products,   ..(..  imparting    kin 
energy,  but  restored  when  particles  come  in  contact 
with  the  explosive. 
The  final  result  is  net  calories  delivered  in  time  and  at 
temperature   dependent    upon   rapidity   of  reaction   and 
temperature  of  combustion  and  in  a  more  or  less  volu- 
minous form.     Thus,  dealing  with  the  gaseous  prod' 
alone,  carbon  dioxide  and  sulphur  dioxide  will  carry  37 


(*)  Eng.  Pat.  27,005,  1904. 
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per  cent,  more  heat  than  oxygen,  nitrogen,  or  carbon 
monoxide  at  same  temperature  and  of  same  volume. 

The  rapidity  of  flow  of  the  jet  determines  rapidity  of 
delivery  of  heat  units  to  the  explosive,  the  temperature 
of  the  jet  is  also  an  essential  element  of  rapidity  of  heat 
interchange,  whilst  the  proportion  of  gases  to  solids  has 
its  bearing  on  volume  and  temperature  for  a  given  number 
of  heat  units.  Under  the  Explosives  Act  the  maximum 
weight  of  composition  is  limited  to  0-5  grain  or,  if 
not  more  than  25  per  cent,  of  fulminate  of  mercury 
be  present,  to  0-6  grain.  The  minimum  is  deter- 
mined by  the  quantity  which  will  make  a  coherent  disc 
in  the  cap  shell,  therefore,  within  these  limits  the  com- 
position must  be  adjusted  to  give  total  heat  within  limiting 
temperature  of  combustion  of,  say.  2400'  to  3200  I  . 
based  on  present  knowledge,  together  with  a  suitable 
volume  of  gases,  varying  according  to  the  colloidal  or 
fibrous  character  of  the  explosive. 

Xo  single  one  of  these  factors  can  be  taken  by  itself 
in  the  valuation  of  an  igniter  for  a  particular  purpose ; 
they  must  be  considered  in  their  mutual  relation  to  each 
other  and  in  connection  with  known  facts  as  to  com- 
position, specific  heat,  conductivity,  nature  and  extent 
of  initial  surface,  and  increasing  or  decreasing  surface  of 
burning  of  the  explosive. 

There  is  no  suggestion  that  even  the  most  accurate 
knowledge  of  individual  functions  can  ever  take  the  place 
of  ballistic  trials.  With  military  rifle  ammunition 
especially,  once  the  given  explosive  and  igniter  are 
tuned  together,  then  rigid  adherence  to  specification 
does,  undoubtedly,  work  out  with  success.  But 
suppose  a  new  explosive  to  be  in  course  of  adaptation 
to  a  particular  arm.  the  igniter  which  proved  perfectly 
satisfactory  with  the  old  explosive  may  be  found  unable 
to  develop  the  anticipated  qualities  of  the  new  one.  The 
question  will  then  arise,  shall  the  igniter  be  adapted  to  the 
explosive  or  vice  versa.  If  the  former  course  be  deter- 
mined, then  knowledge  of  individual  functions  will  be 
found  of  value  and  will  materially  assist  the  solution  of 
the  question. 

Again,  in  powder  standardisation  the  igniter,  is  as 
much  in  evidence  as  standard  solutions  are  in  the 
laboratory,  and  apart  from  actual  manufacture  of 
ammunition,  the  explosives  manufacturer  is  forced  to 
regard  the  igniter  as  a  test  reagent,  if  his  product  is  to 
preserve  the  necessary  commercial  latitude  of  action 
under  the  varying  conditions,  which  obtain  with  sporting 
cartridges  to  a  far  greater  extent  than  with  rifle,  and 
especially  service  ammunition  ;  for  with  sporting  arms 
provision  must  be  made  for  every  calibre  of  weapon, 
varying  proportions  of  explosive  to  projectile,  different 
materials  of  cases  and  wads,  different  co-efficient  of 
friction  and  resistance  for  different  sizes  of  shot,  and,  above 
all,  for  explosives  highly  different  in  chemical  and 
physical  qualities,  demanding  the  fulfilment  by  the  igniter 
of  conditions  precedent  for  efficient  action. 

The  object  of  this  paper  is  not  to  lay  down  a  specification 
of  what  constitutes  the  ideal  igniter, 'but  rather  to  present 
results  in  a  tabulated  form  and  indicate  the  general  lines 
and  methods  on  which  research  seems  profitable, 
endeavouring  also  to  ascertain  whether  data  obtained  by 
thermo-ehemical  calculations  may  be  applied  in  a  prac- 
tical manner.  The  difficulties  of  research  are  consider- 
able, the  igniter  performs  its  functions  in  a  time  which 
cannot  well  be  more  than  0-001  second,  its  maximum 
weight  of  charge  may  not  exceed  0-6  grain  (0-0392  grm.), 
to  make  investigations  of  any  use,  such  must  be  under- 
taken under  the  conditions  which  obtain  in  the  cartridge 
case,  so  far  as  cap  chamber,  anvil  and  fire-holes  are  con- 
cerned, and  instruments  which  are  ordinarily  available 
for  measurements  of  temperature,  or  heat  units,  are 
found  to  be  either  too  delicate  to  withstand  explosive 
action,  or  too  gross  to  take  account  of  variations  with  so 
small  a  quantity  of  material. 

During  the  whole  history  of  nitro-compound  explosives, 
experimental  work  has  not  been  wanting ;  frequent 
references  to  the  subject  will  be  found  in  various  journals 
especially  those  devoted  to  shooting  and  explosives  j 
the  names  of  Griffiths,  Reid,  Toms  and  Brownsdon  in 
England  are  associated  with  published  investigations  of 
this  subject. 


The  author's  own  work  has  included  the  following : — 
(a)  1892 :  Description  of  apparatus  for  measuring 
sensitiveness  to  blow,  effect  of  shape  of  striker,  effect  of 
angle  of  striker  to  cap,  time  of  travel  of  cap  products  and 
energy   of   explosion.     (6)    1896 :     photographic   records, 

(c)  the  use  of  thermo-couples,  and  (rf)  a  method  of  record- 
ing duration  of  incandescence  upon  a  sensitive  plate 
revolving  at  a  high  speed  ;  and  more  recently,  as  will  be 
described,  a  spectro-photometric  method  of  observation, 
with  a  view  to  elucidation  of  temperatures ;  this  physical 
work  has  been  collated  with  analytical  work  on  com- 
positions and  ballistic  trials. 

No  investigation  can  be  regarded  as  satisfactory  which 
does  not  deal  with  the  following  questions  : — (a)  Com- 
position either  determined  analytically  or  accurately 
stated  in  the  case  of  manufacturing  trials,  (o)  Relation 
of  gaseous  and  solid  products,     (c)  Rapidity  of  application. 

(d)  Total  heat,  (e.)  Temperature.  (/)  Regularity  and  a 
latitude  under  varying  conditions.  \g)  And  the  relation 
of  observed  to  calculated  results. 

Details  of  methods  for  chemical  analysis  of  com- 
positions need  not  be  here  discussed  as  they  are  of  a  com- 
paratively simple  character,  but,  for  the  individual 
analyses  of  caps,  the  volumetric  method  for  the  estimation 
of  mercury  fulminate  described  by  H.  W.  Brownsdon 
(this  J.,  1905,  381)  proves  satisfactory.  The  determination 
of  the  relative  proportions  of  gaseous  and  solid  products 
of  the  igniter  is  carried  out  by  the  author  in  the  following 
manner : — The  percussion  cap  is  accurately  weighed, 
inserted  in  the  particular  type  of  cartridge  in  which  it  is 
to  be  used,  so  that  all  the  details  of  cap  chamber,  anvil, 
and  flash  holes,  are  those  of  practical  working  and  the 
cartridge  case  closed  with  a  plug,  the  plug  being  of  lead 
if  a  metallic  case  be  used  and  of  asbestos  and  felt  wadding 
if  a  paper  case  be  employed.  The  total  cap,  case  and  plug 
are  then  weighed,  and  after  weighing  fired  in  the  appro- 
priate rifle  or  sporting  gun.  After  cooling  for  ten 
minutes  (though  in  fact  less  is  needed)  a  clean  hole 
is  stabbed  in  the  wall  of  the  ease  and  the  gaseous  products 
allowed  to  escape  and  become  replaced  by  air,  this 
operation  only  requiring  a  few  minutes.  The  solid  pro- 
ducts, including  condensed  mercury,  are  deposited  upon 
the  internal  walls  of  the  case,  and  on  re-weighing,  the  loss 
represents  permanent  gases.  If  it  be  desired  to  estimate 
the  condensed  mercury,  this  is  effected  by  heating  the 
stabbed  case  at  100°  C.  until  constant  weight  is  obtained  ; 
but  if  this  estimation  is  desired  the  case  must  be  metallic 
and  not  of  paper. 

The  weight  of  composition  originally  present  in  the  cap 
is  determined  by  removing  the  fired  cap  from  the  cartridge 
and  weighing  and  subtracting  the  figure  from  the  original 
weight. 

The  figures  obtained  in  a  series  of  estimations  form  a 
very  good  check  upon  regularity  of  manufacture  and 
combustion  ;  they  have  also  been  found  to  run  in  excellent 
agreement  with  those  demanded  by  theory,  the  calculated 
results  given  on  Table  IV.  having  all  been  cheeked  by 
direct  estimations  by  the  above  method.  It  is,  however, 
desirable  to  offer  a  word  of  caution  when  paper  cartridge 
eases  are  used;  these  are  not  always  tndy  gas-tight,  and 
in  the  first  rush  of  gases  mercury  vapour  may  be  carried 
away  and  be  thus  estimated  as  permanent  gas.  To 
avoid  any  possibility  of  doubt  on  this  score  metallic  rifle 
cases,  in  which  the  sporting  cap  chamber  is  inserted  and 
which  will  therefore  receive  the  sporting  cap  under  its  own 
conditions  of  anvil  and  flash-hole,  are  preferably  employed. 

The  problem  of  the  comparison  of  velocities  oj  appli- 
cation of  the  igniter  to  the  explosive  cannot  be  expressed 
in  quite  such  simple  terms  as  the  foregoing,  but  it  is  found 
in  practice  that  there  are  two  methods  of  investigation 
which  lead  to  valuable  practical  results,  one  being  a 
a  species  of  crusher  gauge  test  and  the  other  dealing  with 
duration  of  incandescence  of  the  solid  products. 

In  the  first  method,  which  was  described  by  the  author 


(a|  This  J..  Vol.   XII.,   1893,  p.   709. 

(61  Sporting  guns  and  gunpowders,  pub.  Horace  Cox., 
1900.  p.   210—220. 

(O  This  J.,  Vol  XXIV..  1905.  p.  381. 

id)  Quelques  notes  sur  les  poudres  sans  fumee.  H.  Qaersin. 
Iraprimerie  Vanbuggenhoudt.     Bruxelles.  1899. 

(e)  Experts  on  guns  and  shooting.     G.  T.  Teasdale-Bucknell. 
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in  1892,  the  cap  in  its  own  cap  ekambt  r  ia  inaartod  to  form 
is-tight  in  in  the  end  ol  an  accurately  bored  tube,  in 
which  u   plunger  with  0*0006  in.   olearance  is   placi 
ornahet  lead  0-32S  diametei  by  0*600  length)  bein 
at  the  end  "f  the  tube  opposito  to  the  cap  ohamtx  r.     In 
the  case  of     targe   readings   being  expected,  a  crusher 
copper,  preferably  of  the  Eiolden  oonioal  form  i 
pwoe  of  lead. 

I  he    I  joi  i  ion    "I    tin-    ciip    products   drives    i  lir    | 
npon  tin'  crusher  with  greater  or  leas  velocity    < 
i"  the  uii^  volume,  temperature  and  rapidity  ol  n  tction, 
and  the  measured  crushing  is  referred  to  accepted  standard 
tables. 

Taking,  Cot  example,  two  similar  composition 
A3  and  A1,  where  the  only  difference  was  thai  oi 
nation  and  intimacy  of  mixture  of  the  ingredients,  A',  by 

'a  oi   it s   better  incorporation,    produoed   an 
figuri  londing  to  the  orushing  effecl  of  a  wen 

:!!',".  Ins.,  whilst  the  ligure  for  A3  is  346. 

Bearing  in  mind  that  the  total  amount  oi  material  in 
these  particular  trials  is  onlj  0-0324  grm,  ami  that  the  heat 
capacity    of  the   metal  of  the  apparatus,  cap  hum 

chamber  is  relatively  unlimiU'i],  tin'  conclusion  drawn 
is  that  tin-  velocity  of  production  ami  dischargi 
gaseous  and  solid  matters  ia  greater  in  A.*  than  \;i.  the 
reaction  taking  place  so  quieklj  in  A4  that  heat 
ate  less  than  in  A:!.  This  became  very  evident  in  the 
speotro- photometric  tcsi  described  below,  in  which  the 
caps  are  Bred  m  glass  tubes  for  observation,  A+  frequently 
blew  the  tuhcs  to  pieces,  whereas  with  A3  this  never 
occurred. 

This  is  shown  by  comparing  B  and  E;  hero  equal 
volumesof  gas  are  produced,  vet.  in  spite  ol  tin  dories 

per  cap  being  greater  in  Ii  than  in  E,  the  energy  figure  is 
299   for   B  against   3oS  for   E.     The  larger  percentage  of 
mercury  fulminate  in  K  aud  also  a  larger  area  of  flash 
hole  explains  the  more  rapid  ejection. 

In  comparing  caps  of  the  same  composition  and  weight 

different  energy  results  can  only  he  ascribed  to  different 
of  combustion,  but  if  weights  vary,  then  the  results 
should  be  referred  to  unit  weight.  With  compositions 
differing  in  their  characteristics  the  ratio  of  enorgj 
to  total  heat  is  the  most  useful  expression,  whil 
deductions   are    to    be    drawn   as   to   chamber   pressures 

produced  bj    71 is  igniters  with  semi-colloidal  powders 

in  sporting  guns,  gas  volume  must  also  be  taken  into 
account,  as  this  determines  the  initial  amount  of  ex- 
plosive subjected  to  ignition. 

The  investigation  of  the  duration  of  incandescence  of  the 
solid  products  was  iirst  described  in  1896.  It  con- 
in  tiring  the  cap  into  a  glass  tube  to  prevent  air  cooling 
and  exposing  a  photographic  plate  revolving  in  the  plane 
of  its  surface  to  the  radiations  of  the  incandescent  solids, 
a  screen  with  a  slit  in  it  being  placed  between  the  tube 
and  the  plate.  The  plate  being  stationary  and  the  cap 
fired,  only  a  narrow  band  of  image  the  width  of  the  slit 
was  produced  on  development,  but  when  the  plate 
revolved  at  3000  to  4000  revolutions  per  minute  the  band 
of  image  became  V-shaped,  the  angle  of  increase  being 
measured  by  projecting  the  image  by  an  optical  lair 
on  a  circular  protractor  and  from  that,  the  velocity  of 
revolution  being  known,  the  duration  was  arrived  at. 

The  absolute  determination  of  quantity  of  heat  ]u:r 
cap  is  an  extremely  difficult  matter  owing  to  the  small 
quantity  of  material  to  be  dealt  with  at  a  time,  and  to 
the  heat  losses  which  take  place  when  a  cap  is  tired  in  a 
cartridge  case  and  in  contact  with  firing  niechan; 
The  figures,  therefore,  given  in  tliis  paper  are  the  cal- 
culated ones,  but  they  have  been  compared  in  their  relation 
to  each  other  by  flashing  on  thermopdes.  A  bismuth- 
antimony  pile  of  25  couples,  0-2  by  0-1  by  1  in.,  is  a  rob 
instrument  and  gives  concordant  readings  from  day  to 
day  provided  the  galvanometer  is  standardised  « ith  a 
Clark  cell  used  in  conjunction  with  a  high  resistance. 
about  200,000  ohms  being  necessary.  Readings  of 
increased  magnitude  can,  of  course,  be  obtained  by  using 
a  large  number  of  couples,  in  practice  a  pilo  of  50  couples 
of  bars,  01  by  0-1  by  1  in.,  is  employed  as  well  as  the 
"25  couple  instrument.  The  value  of  this  method  lies  in 
the  fact  that  the  thermopile  indicates  not  only  quantity 
differences   but   also   time   differences,   and  magnilies   up 


irregularities  ,,t  action,  . 

lest    for    i.  vnl.ni'  i    "i    iii  mill  v  l  in-      Where    thi 

element   i-   on  fi  rably  elimii 

covered  with  i ital    plati    insulated   from   thi    piL 

mica  or  lacquer,   the   plate  a  i  -   a     an  ...  .    and 

lapidh   pas       "u  its  neat  to  the  I  using 

galvanometer  lin       »  hu<  b 

calculated  figures  foi   q  tant  if  ii     ol  hi  at   pi  i     a/p,  no 

in  the  comparison  oi  indi  i  idu  J 

ami  velocity   " 

of  different  rates  oi  ibustion. 

I'  i     I,       /i-  ml, 1 1.       | 

once    arises,    how     i  in    these    be    dealt     with    without 

quantity  of  heat  acl  >  lis!  in  bin Lui  n  i       I 

endeavour  be  made  !..  estimate  the  temperature  .■!  the 
jet  in  a  closed  vessel  (such  as  tin  when 

loaded    with    powder    undoubfc  ponds    to)    the 

oooling  effeoi  oi  the  mati  i  ial  ol 
any  such  procedure  dependent   upon  quantity  ol  beat 
If  the  estimation  be  in  an  open  vessel  or  in  air,  then 

the  objection  presents  itself  that  th ei     tanded 

and  thereby  cooled,  cooling  the  solids  with  them. 
Even  then,  a  thermometer  or  thermo-junotion  musi  be 
ol  infinitely  small  weight  if  heat  quantity  i-  to  have  no 
effect,  moreover,  the  further  question  ol  galvanometer 
inertia  enters  in. 

Any  method  oi  temperature  valuation  must,  therefore, 
be  independent  of  mass,  and  this   led   to   I 
vations   being   undertaken,   in   the   first    instance   photo- 
graphically, and  later  spectroscopically. 

The  relation  of  calculated  temperatures  of  combustion 
of  various  carefully-made  practical  mixtures  to  observed 
results  was  taken  as  the  basis  of  work,  ii  being  argued  Hi  ii 
if  a  sufficiently  accurate  relation  of  observed  to  theoretical 
results  could  be  discovered,  and  also  if  this  relation  would 
hold  good  for  various  materials,  there  would  be  not  only 
a  check  upon  the  correctness  of  the  formulae  assigned  to 
each  reaction,  but  a  means  of  valuing  temperatures  of 
unknown  mixtures. 

Taking  the  view  that  the  practical  igniter  (which 
excludes  mercury  fulminate  used  alone)  is  really  a  hii/h- 
pressure   gas   jet   containing   in  I    solid   mar 

and  looking  on  the  cap  as  a  sort  of  retort  in  which  a 
reaction  takes  plan-  with  considerable  violence  and 
ejects  the  contents  through  thi  .   the   flash   or 

fire  holes,  it  seemed  that  photographs  of  the  ejected  mass 
would  record  the  shape  of  the  incandescent    jet  and  the 
completeness  with  which  the  solids  are  broken  into  spray 
or  otherwise  ejected    in   a   more   coherent    form,      it   was 
found   that    caps   producing   faulty  spray    production,    as 
shown  photographically,  were  always  unreliable  in   their 
effects  on  ballistics,  but  it  was  also  found  that  there  were 
enormous  differences  of  intensity  of  photographic  image, 
and  that  whilst   many  caps  gave  good  photographs  on 
rapid  plates  with  a  lens  aperture  of  f2-2,  others  required 
with  the  same  plates  an  aperture  oi  f0-7  to  yield  the  same 
density  ;     further,    that    low    calculated    temperatures   of 
combustion   were   always    associated   with   feeble   photo- 
graphs   and    incandescence    of    a    yellow    colour,    whilst 
increased    calculated    temperatures    of    combustion    were 
co-related  with  increased  density  of  photographic  image 
and    incandescence    passing    towards    whiteness.     Spec- 
troscopic investigation  failed  to  reveal  any  specific  spectra 
accounting  for  the  varying  intensities  and  colours,  in  I 
other  than  the  sodium  D  lines,  the  spectra  observed  in 
some  thousands  of  instances  have  only  been  continuous 
■-peetra  due  to  hot  solid   bodies.     It  was  also  observed 
that    cap    composition,   producing    yellow     incandescence 
and    feeble    photographic    effect,    produced    continuous 
spectra  of  low  intensity  throughout,   whilst  with  incan- 
descence tending  to  whiteness  and  strong  photographic 
Ifect,    the    continuous    spectrum    tended    to    brilliancv. 
Following  the   principles  adopted  in   optical   pvrometry, 
observations  were  then  made  by  means  of  a  shutter  eye- 
piece of  various  separate  portions  of  the  spectrum  com- 
paring intensities  of  radiation,  and  again  it  was  found  that 
throughout  the  spectrum  the  portions  varied  in  brilliancy 
in  accordance  with  photograpliic  activity,  ordinary  visual 
colour  examination  and  calculated  temperature. 

A   right   and    left-handed   reflecting   prism   capable   of 
passing  into  the  spectroscope  two  fields  in  juxtaposition 
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from  two  sources  of  radiation  without  absorbing  more 
of  one  than  of  the  other  was  constructed  for  the  purpose, 
and  direct  comparisons  made  of  the  intensities  of  radiation 
emitted  by  the  incandescent  solids  of  the  cap  and  those 
given  by  a  known  source  of  light. 

Alter  many  trials  a  small  incandescent  lamp  in  con- 
junction with  a  milliamperemeter  and  variable  resistance, 
was  found  to  be  the  most  convenient  as  a  standard 
radiant.  Precautions  now  of  a  well-known  sort  for 
"  ageing  "  the  lamps  were  naturally  adopted,  to  obtain 
incy  of  radiation  for  given  current  consumption. 

The  question  then  arose  whether  the  radiation  inten- 
sities could  be  expressed  in  terms  of  temperature  of  the 
standard  radiant.  Application  was  made  to  M.  Fery, 
whose  work  in  optical  pyrometry  is  well  known,  and  an 
optical  pyrometer  of  his  design  *  with  specially  open  scale 
was  placed  at  the  disposal  of  this  work.  It  thus  became 
possible  to  calibrate  (and  check  from  time  to  time)  the 
incandescent  lamp  for  temperature  in  terms  of  current 
in  milliamperes.  as  in  Holborn  and  Kurlbaun  and  also 
Firy's  own  method,  and  so  to  refer  intensities  to  a  standard. 

In  carrying  out  this  investigation  the  cartridge  case  is 
cut  off  near  the  base  and  inserted  in  the  end  of  a  glass 
tube,  5  ins.  by  §  in.  internal  diameter,  t  The  exact 
dimensions  of  the  tube  have  not,  within  the  limits  of 
observation,  been  found  to  influence  the  results,  and  up 
to  a  distance  of  about  3  ins.  from  the  tire-holes  or  hole, 
the  particular  point  observed  is  not  very  material,  though 
as  a  matter  of  fact  a  distance  of  1A  ins.  for  sporting  caps 
and  2  ins.  for  rifle  caps  (with  their  larger  charges)  is  usually 
adopted.  The  tube  method  is  chosen  iu  preference  to 
observation  of  the  flash  holes  on  account  of  the  greater 
ease  of  sighting  and  diminished  risk  of  damage  to  spectro- 
scope. 

The  spectroscope  preferred  is  of  the  constant  deviation 
type  as  it  has  fixed  tubes,  and  it  is  easy  to  pass  through 
the  spectrum  without  altering  adjustments.  The 
spectroscope  slit  must  be  fairly  wide  on  account  of  the 
brief  duration  of  the  spectrum,  the  necessary  width  of  slit 
depending  upon  the  distance  of  spectroscope  from  firing 
tube.  Care  must  be  taken  to  keep  the  distance  of  standard 
radiant  from  spectroscope  the  same  as  that  of  firing  tube 
from  spectroscope. 

Trials  have  also  been  made  based  upon  the  observation 
of  length  of  spectrum  visible  when  a  narrow  slit  is  used. 
For  this  purpose  either  an  eye-piece  scale  in  the  constant 
deviation  instrument  or  the  ordinary  reflected  millimeter 
scale  in  the  case  of  the  ordinary  spectroscope  is  necessary. 
On  observing  the  radiations  from  the  firing  tube,  the 
visible  spectrum  appears  to  extend  more  or  less  away 
from  the  red  according  to  calculated  temperature  of 
combustion.  It  is  known  that  even  at  1000°  C,  from 
Lummer  and  Pringsheim's  curves,  the  wave  length  of 
maximum  energy  is  at  235  outside  the  visible  spectrum, 
80  this  method  really  resolves  itself  into  comparison  of 
visibility  in  the  blue,  and  is  not  so  convenient  or  accurate 
as  the  comparison  of  red  intensities. 

The  figures  are  given  iu  Table  IV.  for  intensities  of 
radiation  in  terms  of  temperature  of  the  comparison 
incandescent  filament  show  to  what  extent  they  are 
in  agreement  with  temperatures  calculated  by  Le 
Chatelier  and  Mallard's  formula,  the  mean  being  47-1  per 
cent,  under  the  conditions  adopted,  the  difference  between 
the  calculated  and  observed  being  accounted  for  by  the 
heat  losses  referred  to  at  the  commencement  of  the  paper, 
to  "  black  body  "  correction  for  the  solids  and  most  of  all 
to  temperature  reduction  due  to  adiabatic  expansion  of 
the  gaseous  products. 

That  the  solids  have  not  black  body  emissivity  is  found 
by  observations  in  the  green,  where  intensity  of  the  incan- 
descent solids  is  found  to  be  slightly  higher  than  in  the  red. 
That  is  to  say,  when  agreement  in  the  red  with  standard 
radiant  has  been  arrived  at,  on  shifting  the  field  of 
observation  to  the  green,  there  is  found  to  be  greater 
intensity  from  the  cap  products.     But,  with  the  exception 

•For  lull  description  oj  the  Fery  absorption  pyrometer,  see 
"  High  Temperature  Measurements,"  Le  Chatelier,  1904,  page  227. 
For  description  of  instrument  and  discussion  of  accuracy  of  standard 
light  used  in  this  instrument,  see  "  Optical  Pyrometry,"  page  221 
( Waidner  &  Burgess,  Bull.  No.  2,  Bureau  of  Standards,  Washington). 

t  That  is  to  say  : — Practically  the  diameter  of  12-bore  car- 
tridge case. 


of  C,  practically  the  same  materials  are  dealt  with 
in  this  series  of  trials,  in  fact  even  with  C  the  large  per 
cent,  of  potassium  chloride  probably  brings  about  very 
similar  conditions  to  the  other  mixtures  and  therefore 
renders  "  black-body  "  correction  practically  the  same 
throughout. 

The  delicacy  of  a  method  of  this  sort  is  seen  by  referring 
to  curves  describing  growth  of  intensity  as  compared  with 
growth  of  temperature.  Thus  in  the  red,  Le  Chatelier 
gives  the  following  comparisons  : — 


°C. 

900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 


Intensity  at  6503 

wave  length. 

1-0 

3-9 

12-0 

32-0 

Sl-li 

105-0 

325-0 

024-n 

1120-0 


His  remarks  as  to  black  body  corrections  may  be 
quoted.  "  The  variations  of  radiation  with  temperature 
are  sufficiently  marked  so  that  the  errors  committed  in 
neglecting  the  emissive  power  are  small.  Except  for 
bodies  exceptionally  white  the  emissive  powers  at  high 
temperatures  are  superior  to  0-5.  By  taking  them  equal 
to  0-75  the  greates  errors  between  1000r  and  1500°  will 
be  from  25°  to  50°." 

In  recording  radiation  intensities  for  manufacturing 
purposes,  an  absorption  plate,  ruled  with  strips  of  gradated 
densities,  is  placed  in  front  of  a  sensitive  plate  in  a 
repeating  back,  and  successive  strips  crossing  the  absorp- 
tion strips  are  exposed  to  the  radiation  ■  from  the  firing 
tube  as  used  in  spectroscopic  observations,  caps  of  known 
calculated  temperatures  being  used  to  standardise  each 
plate,  the  number  of  strips  through  which  different  inten- 
sities of  radiation  will  pass  being  noted  by  examination  of 
the  negative  by  reflected  light. 

If  only  a  small  amount  of  work  is  to  be  done,  the 
Chapman-Jones  plate  tester  is  perfectly  satisfactory,  but 
care  should  be  taken  to  develop  the  plates  used  in  com- 
parison with  each  other  in  the  same  dish.  As  a  matter 
of  detail  ferrous  oxalate  is  invariably  used  for  this  work. 

The  differences  of  effect  are  of  a  large  order  and  amply 
suffice  to  differentiate  radiation  intensity,  which,  in  its 
turn,  is  referred  to  temperature  of  combustion. 

The  value  of  this  method  of  observation  lies  in  elimina- 
tion of  personal  error  and  in  the  non-disturbance  of 
results  by  the.  effect  of  variations  of  quantity.  Only  such 
a  portion  of  the  contents  of  the  firing  tube  is  permitted  to 
radiate  upon  the  photographic  plate  as  corresponds  to  the 
minimum  quantity  cap,  and  thus  the  portion  of  the  tube 
employed  is  always  saturated  with  incandescent  matter. 
The  comparison  by  this  and  the  spectroscopic  tests  of  caps 
G  and  H  is  interesting,  for  H  contains  twice  the  quantity 
of  the  same  mixture  as  G,  but  only  produces  equal  radiation 
effect. 

In  practice  a  2  in.  length  of  the  tube  is  left  bare,  and 
with  a  rapid  plate  like  the  Ilford  Monarch  good  readings 
are  obtained  with  the  Chapman-Jones  plate-tester  at  a 
distance  of  6  ins. 

With  mixtures  made  with  reasonable  care,  and  which 
give  calculated  gas  production  and  comparative  agree- 
ment as  to  total  heat,  the  knowledge  gained  by  the 
spectroscopic  or  photographic  method  as  to  temperatures 
furnishes  a  further  proof  that  theory  is  not  being  unduly 
strained  when  an  endeavour  is  made  to  argue  from  com- 
position to  characteristics  and  thence  to  ballistics.  But 
if  this  is  so,  so  far  as  ultimate  results  are  concerned, 
regularity  and  rapidity  of  action  must  always  be  deter- 
mined experimentally,  for  physical  conditions  and  exact 
degree  of  dryness  largely  influence  these  factors. 

As  referred  to  later,  varnish  and  coating  materials 
modify  the  behaviour  of  the  main  composition,  and 
therefore  experimental  determinations  must  always  run 
side  by  side  with  calculated  results. 

From  a  practical  point  of  view  the  influence  of  tem- 
perature qua  temperature  upon  ignition  is  of  the  utmost 
importance,  especially  at  or  near  the  limiting  temperatures 


M.ir.h  tl.   1909. ] 


BORLAND     EXPLOSIVES  l\  SMALL-ABM  CARTRU 


between  which  tin-  standardisation  of  pre*  nt  .day  powders 
tuu  been  effected.  What  the  futon  may  have  in  store  in 
the  way  of  explosives  demanding  ■  low  01  high  tem- 
perature  igniter  is  another  question  altogether,  but  with 
existing  explosives,  defective  and  sluggish  iuniti 
always  to  be  feared,  especially  in  oold  weather  with  low 
temperature  ignition,  and  too  rapid  ignition  it  tern- 
pars-tun  of  igniter  be  above  the  upper  limit.  Seal 
interchange,  then,  becomes  so  rapid  ana  local  thai 
or  shook  is  produced,  and  in  a  ahot  gun  this  is  made 
manifest  by  the  production  ol  "  balling"  of  the  shot. 
i  >l. mtv  in.', i-  over  ii  Ions  period  of  years  have  shown  what 
a  fertile  source  of  "bailing"  too  high  a  temperature  of 
ignition  may  be,  and  the  explosive  appears  to  be  acted 
upon  mi  locally  that  the  effect  is  not  necessarily  shown 
up  n>  enhanced  chamber  p 

In  dealing  with  the  relation  of  ignition   eharact. 
to  baUastics,  the  deductions  drawn  must  necessaril-j   b 
broail  lines,  which  are  justified  not  only  by  special  trials 
bnt  by  experience  over  a  long  period  of  years  and  undei 
varifii  conditions  of  loading,  climate  and  so  forth. 

Table  I.  gives  ballistics  obtained  with  -Mark  I.  Cordite 
3i-s."i  i-rs  and  216  gr,  bullet  with  rips  f,i;,k,  1..  which 
oliller  widely  in  their  characteristics. 

The  latitude  of  action  of  this  particular  explosive  is  very 
marki'il  in  tins  situs  of  trials,  and  whilst  there  is  a  small 
advantage  obtained  either  with  increased  temperature 
or  rapidity  of  disoharge  of  the  igniting  substance,  the 
differences  are  too  small  to  permit  sound  deductions  being 
■  Irawn  beyond  this  that  n  is  highly  satisfactory  t 
Bervice  explosive  to  be  a-  independent  of  its  igniter  . 

has  proved  to  he  within  the  linnts  of  these  trials. 

Table  11.  deals  with  another  nitroglycerin  and  nitro- 
cellulose explosive,  and  reveals  a  somewhat  different  con- 
dition of  things,  not  perhaps  .nine  unexpected  from  the 
lower  temperature  of  combustion  and  the  more  fibrous 
character  and  larger  initial  surface  of  tills  explosive  as 
compared  with  Mark  I.  cordite. 

The  caps  used  for  this  series  were  F.  I  '•.  1\.  1..  M.  described 
in   Table    IV. 

K  is  an  example  of  per-oxidation,  moderately  high  tem- 
perature and  large  ratio  of  gases  to  solids.  <;  and  K  are 
typical  of  hypo-oxidation,  low  temperature  and  lower 
ratio  of  gases  to  solids.  1.  and  M  of  complete  combustion 
when  the  aluminium  coating  is  not  taken  into  account. 
but  of  hypo-oxidation  and  high  temperature  and  smaller 
ratio  of  gases  to  solids  when  the  aluminium  enters  the 
reaction. 

These  results  indicate  that  the  low  energy  cap  (j  gives 
the  best  ratio  of  velocities  to  pressures  compared  with 
K  and  L.  On  the  other  hand,  the  experimental  igniter 
M,  which  carries  much  higher  beat  units  per  unit  volume. 
gave  practically  the  same  ratio  of  velocity  and  pressure 
but  higher  intrinsic  numbers. 

Whether  the  use  of  an  igniter  whose  calculated  tem- 
perature of  combustion  may  rise  as  high  as  4000°  C.  is 
desirable  under  conditions  of  tropical  storage  and  us 
quite  an  open  question,  but  it  marks  a  new-  departure  and 
is  worthy  of  serious  investigation.  It  is  found  to  yield  a 
maximum  of  heat  units,  temperature  and  percentage  of 
solids,  to  obtain  which  the  high  temperature  of  com- 
bustion of  metallic  aluminium  has  been  taken  advantage 
of,  the  composition  being  coated  with  powdered  aluminium 
more  or  less  insulated  by  means  of  varnish. 

The  degree  of  insulation  of  the  metallic  coating  from  the 
main  composition  (as  this  cap  is  at  present  made)  appears 
to  control  the  amount  of  aluminium  which  enters  into  the 
reaction  and  to  this  the  difference  between  L  and  M  is 
probably  to  be  ascribed. 

As  shown  in  Table  II..  the  ballistic  results  obtained  with 
F  and  K  ignition  are  apparently  anomalous.  The  energy 
test  shows  little  difference,  yet  K  produces  more  pre-- 
than  F.  Total  heat  of  F  is  larger  than  with  K,  but 
velocities  of  K  are  higher.  These  results  are  ascribed  to 
larger  tlash-holes  in  the  case  of  F.  causing  a  more  local 
application  of  heat  to  the  explosive  than  is  the  case  with 
small  flash-holes  in  K  and  the]  consequent  high-pressure 
jets  effecting  a  more  perfect  distribution  of  ignition 
material. 

In  Table  III.  the  external  and  internal  ballistics  in  the 
12-bore  sporting  gun  are  set  forth,  in  conjunction  with 


ipl  \.  H.  •'.  I».  E,  I.  and  pot 
are  all  three  ot  the  Gbro-colloida]  .  lass,  ths 
they  arc  -  - 1 1 1 1 - ■  -■  I .    Powder   II.   being 

mow  ed   than    Powder   I.     Powder   III 

with  the  most  suitable  igniter,  near  the  bottom  lie 
efficiency  and  well  illustrates  what  happens  with  am 
explosive  and  a  weak  cap     In  it  trials  the 

charges  oi  powdei  end  -hot.  also  the  mi  thod  of  wadding, 
are  those  usually  regarded  as  Btand  particular 

powders  and   calibre  of  arm.      The  rc.-iih  out    in 

tern  •  v  over  20  yards  (V),  l  in.  from 

P     recoil  expressed  in   feet    per  id   \ 

of  recml   imparted    to   a   7   lb.  gun     Id;   Time   elapsing 

between  striking  ip   md  exit  of  shot  fr muzzli     l 

In  this  last  connection  it  may  be  noted  that  a  timi  I 
of  more  than  0*006  second  nidi,  aic-  ilow  ignition,  at  0-010 

i   l  the     esitation  is  noticeable  without  instrumi 
at  0-015  second  the  "  hang-fire  "  ismai  D)  Pattern 

is  ::n  in.  circle  at  In  yard-  from  a  28  in.  barrel  of  modified 
choke  boring. 

With  Cap  I'  ami  Powdersl  and  II  the  hesitation  is 
distinct,  though  Powder  11  is  I.  -  ■■  than  Powder  I 

to  the  bad  effect  of  the  weak  cap. 

On  the  upper  limit,    Powder  11   develops  [ess  prt 

m  1  with  a  rapid  cap.  and  would  thus  appear  to  pi 
■er  latitude  of  action. 

Connoting  Tables  III.  and  IV.  it  would  appear  that  total 
heat  units  in  the  igniter  influence  velocity,  but  that  tem- 
perature is  an  important  factor  in  determining  time  of 
ignition  provided  a  sufficient  quantity  of  heat  is  also 
present. 

With  Cap  A*  and   Powder   II  thi 
ejection   of  the  igniter,   though  at  a   low   temperature,   is 
marked  in  its  power  to  produce  short  time  of  ignition  but 
with  enhanced  pressure  and  no  gain  in  velocity. 

Caps  A.  B  and  C  may  be  regarded  tory  pro- 

ductions, yet  they  are  of  entirely  different  types,  and  a 
larger  quantity  of  material  is  used  in  B  to  obtain  the 
sssary  heat  and  gas  production.  It  will  be  noted 
that  B  contains  a  mixture  yielding  a  higher  proportion 
of  solids  than  A,  develops  a  lower  temperature,  and  is 
more  progressive  in  its  action  as  evidenced  by  tie  •  :■: 
test.  The  reaction  of  B  does  not  reach  complete  com- 
bustion, the  oxygen  present  being  insufficient  to  oxidise 
all  the  carbon  of  the  fulminate  to  COs  or  to  attack  all  the 
sulphide  of  antimony,  the  unoxidised  residue  of  which 
i  an  be  found  in  the  products  of  combustion. 

I  ap  A  is  an  excellent  and  typical  example  of  a  mixture 
calculated  for  reactions  involving  per-oxidation.  it  is  more 
■  us  in  its  product-,  prods  i  ergy  and  a 

higher  temperature  than  B,  a  smaller  charge  is  therefore 
required,  liz.,  0-027  grin.,  including  the  tinfoil,  as  com- 
pared with  0-0481  grin,  in  B. 

Whether  the  presence  of  free  oxygen  in  the  gaseous  pro- 
ducts has  any  influence  upon  ignition  is  at  present  an  open 
question,  though  on  theoretical  grounds  the  application 
to  an  explosive  of  an  oxidising  flame  instead  of  a  reducing 
one  would  appear  to  involve  a  greater  certainty  and 
regularity  of  ignition,  but,  as  stated  above,  data  are 
wanting  on  this  point.  Apart  from  this,  experience  of 
the  varying  conditions  of  sporting  ammunition  employ- 
ment has  shown  that  the  chances  of  regularity  are  better 
with  a  composition  calculated  for  complete  combustion. 

Cap  C  is  particularly  interesting  as  involving  peroxi- 
dation and  large  percentage  of  solids,  also  as  consti- 
tuting a  departure  from  ordinary  practice  in  that  it  con- 
tains neither  mercury  fulminate  nor  antimony  sulphide, 
but  consists  of  a  mixture  of  potassium  chlorate  and 
sulphocyanide  of  lead,   though  not   in   the  most   advan- 

iius  proportion,  there  being  present  a  larg 
chlorate,  which  produces  free  oxygen  but  to  an  ui 
extent,    unless   the   cap   were   coated    (as   it   is   not)   with 
tinfoil  to  react  with  the  free  oxygen  and  -  not 

only  temperature  but  also  percentage  of  solid  prod 
The  advantages  of  a  mixture  which  only  contains  two 
Tuents  make  this  type  worthy  of  further  study. 
The  inferences  from  A.  B  and  C  are  that  total  heat  may 
vary  from  10  to  IT  grm.  calories,  total  gas  not  exceeding 
5  c.c.  including  mercury  vapour;  rapidity  differences 
shown  by  energy  test,  if  of  a  fairly  large  order,  do 
undoubtedly  show    up  in  chamber  pressures,   but   with 
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semi-colloidal  powders  gas  volume  of  igniter  is  an 
important  factor  in  pressure  production.  The  com- 
parison of  A  with  A3  and  A*  in  Tables  III.  and  IV., 
illustrate  this  point. 

For  powders  of  the  semi-colloidal  type  as  at   p 
standardised,  the  upper  limit  of  temperature  ol  igniter, 
calculated    by    Le    Chatelier    and    Mallard's    formula,    is 
placed  at  3200°  C,  beyond  which  heat  transfer  becomes 
so  rapid  as  to  cause  jar  and  shock  and  frequently  "  balling 
of  shot. 

Cap  D  is  of  a  type  now  happily  nearly  obsolete,  it  contains 
powdered  glass,  variable  quantities  of  sulphur  and  mercury 
fulminate,  and  the  quantity  of  charge  is  insufficient  to 
produce  necessary  total  heat  units,  whilst  on  the  other 
hand  its  rapidity  of  action  and  high  percentage  of  gaseous 
products  prevent  an  increased  charge  being  used. 

Cap  E  is  an  empirical  imitation  of  B,  and  is  another 
example  of  a  reaction  only  extending  to  hypo-oxidation. 
It  was  supposed  that  with  reduced  charges  of  powder  and 
shot  hi  a  cartridge  case  reduced  in  length  advantage 
would  be  gained  as  compared  with  A.  But  in  practice 
this  is  not  realised,  with  Powder  I  there  is  practically  no 
difference,  whilst  with  Powder  II  there  is  actually  a  loss 
of  velocity  produced  by  E  as  compared  with  A.  Experience 
with  reduced  charges  leads  to  the  conclusion  that  the 
maximum  igniter  is  required  to  overcome  the  effect  of 
reduced  resistance  and  so  arrive  at  the  proper  chamber 
pressure  associated  with  perfect  combustion. 

Cap  E  was  originally  intended  for  use  with  a  com- 
pletely gelatinised  explosive  of  small  granulation,  it  having 
been  found  that  with  ordinary  caps  of  that  period,  bad 
hang  fires  occurred,  and  the  expedient  was  adopted  of 
making  the  flash-hole  sufficiently  large  to  allow  a  few 
granules  to  pass  through  and  remain  in  actual  contact 
with  the  composition,  and  so  give  the  explosive  the 
advantage  of  the  highest  temperature  available  from  the 
igniter.  But  it  has  since  been  found  in  practice  that  an 
igniter  of  higher  temperature  of  combustion  in  a  chamber 
with  ordinary  flash-hole  which  does  not  make  special 
provision  for  the  granules  to  sit  in  contact  with  the  com- 
position answers  equally  well.  The  inference  as  to 
the  value  of  temperature,  qua  temperature  in  certain  eases, 
especially  with  powders  in  which  gelatinisation  has  been 
carried  to  a  considerable  extent,  is  obvious. 

Cap  J  is  a  most  excellent  example  of  careless  manu- 
facture, the  charge  is  deficient  in  quantity;  the  percentage 
of  fulminate  of  mercury  varies  from  29*5  to  36-53  per 
cent.  :  the  antimony  sulphide  from  8-93  to  19-00  per  cent.  ; 
powdered  glass  from  8-09  to  10-02  per  cent.  :  potassium 
chlorate  from  30-34  to  50-05  per  cent.  ;  varnish  from 
1-15  per  cent,  to  4-70. 

One  remarkable  feature  of  this  cap  is  that  on  very  slight 
heating  it  practically  loses  its  explosive  qualities,  though 
individual  caps  behave  in  this  respect  to  a  different 
degree,  and  the  explanation  appears  to  lie  in  the  quantity 
and  nature  of  the  varnish  material  which,  on  warniiiiL'. 
soaks  into  the  composition  and  isolates  the  components 
from  each  other.  The  ballistic  results  were  characterised 
by  extreme  irregularity. 

"The  effect  of  varnish  is  always  a  factor  to  be  reckoned 
with,  and  as  leading  to  divergence  from  calculated  results. 
The  influence  of  small  proportions  of  carbonaceous 
materials  such  as  resin,  paraffin,  vaseline,  in  modifying  the 
action  of  explosives,  is  well  known  and  cap  composition  is 
not  exempt  from  such  influence. 

The  material  used  to  coat  the  composition,  partly  to 
protect  it  against  moisture,  and  partly  to  prevent  undue 
sensitiveness,  and  possibility  of  explosion  en  masse  if  caps 
are  in  transit  or  during  handling,  is  of  equal  importance 
with,  and  in  some  ways  of  greater  importance  than,  the 
varnish.  Various  materials  are  in  use  for  the  purpose, 
tinfoil  (frequently  containing  large  percentages  of  lead) 
paper,  ehlorated  paper,  varnished  paper  and  recently 
powdered  aluminium.  The  nature  of  the  coating  material 
is  set  forth  in  Table  IV.,  and  it  will  be  observed  that  A  is 
tin-foiled,  whilst  A1,  A2,  A3,  and  A4  are  not.  The  ballistic 
results  of  Table  III.  and  cap  tests  and  characteristics  of 
Table  IV.  show  the  ultimate  effect  of  the  foil,  and  amongst 
other  data  attention  is  called  to  the  fact  that  A2  com- 
pared with  A  contains  a  25  per  cent,  increase  of  charge, 
and  then  does  not  produce  such  good  ballistics  as  does 


Cap  A  when  its  charge  is  increased  12  per  cent,  by  an 
addition  of  foil. 

In  the  case  of  powdered  aluminium  being  employed  as 
coating  agent,  the  effect  on  the  reaction  is  still  greater, 
for  aluminium  does  not  even  demand  free  oxygen,  but  is 
able  to  exercise  a  preference  over  either  carbon  monoxide, 
or  antimony  sulphide,  or  both,  replacing  the  moderate 
calories  of  combustion  yielded  by  these  compounds,  by  its 
own  very  large  heat  production. 

Aluminium  can  react  even  with  antimony  sulphide, 
the  substitution  involving  a  net  gain  of  92  kilo  calories 
for  the  molecular  reaction — 

Alo  +  Sh2Sa  =  Sb2  4-  ALSs. 
A   similar   reaction    between    aluminuim     and    antimony 
sesquioxide  produces  162  kilo  calories.. 

The  difficulty  of  stating  what  reactions  really  do  take 
place  with  energetic  materials  renders  experimental 
knowledge  of  comparative  temperatures  absolutely 
essential. 

The  molecular  gramme-calories  of  tin  burning  in 
oxygen  are  141.300,  those  of  aluminium  being  393,000,  but 
this  means  that  the  stannic  oxide  formed  carries  941  grm. 
calories  per  grm.  and  the  alumina,  3,853.  Comparing 
these  grm. -calories  per  grm.  with  those  given  in 
Table  IV.  for  the  various  compositions,  it  is  at  once 
evident  that,  starting  with  compositions  ordinarily  giving 
some  500  grm.  calories  per  grm..  the  addition  of 
materials  which  can  add  respectively  941  and  3853  must 
be  large  in  effect  even  when  the  addition  is  comparatively 
small  in  amount. 

The  bearing  on  temperature  is  seen  in  Table  IV.,  in  the 
comparison  of  A  and  A1,  A2,  A3,  A4,  but  it  may  be  here 
remarked  that  the  low  specific  heats  per  unit  weight 
of  stannic  oxide  and  alumina,  compared  with  those 
of  carbon  dioxide  and  oxygen,  are  an  additional  influence 
upon  temperature  increments. 

On  the  other  hand.  if.  as  in  Cap  B,  there  is  no  free 
oxygen  present,  the  tinfoil  coating  is  blown  away  and 
simply  adds  to  the  fouling. 

In  sporting  guns  the  presence  of  a  tin-fouling  is  not  a 
very  serious  matter  ;  but  in  small-bore  rifles  a  fouling  of 
this  sort  is  particularly  objectionable,  therefore,  if  caps 
intended  for  use  in  small-bore  rifles  must  be  foiled  to 
comply  with  regulations  of  safety,  their  composition 
should  always  be  such  as  will  burn  the  tin  to  stannic  oxide. 

Other  influences,  such  as  aggregation  of  the  particles 
and  the  proper  incorporation  of  the  mixture,  must  not  be 
disregarded.  Cap  A4  deals  with  this  question  in  Table  IV. 
In  addition  to  these  the  thickness  and  elasticity  of  metal 
of  cap  shell,  the  area  of  percussion,  the  position  and  area 
of  flash-holes,  and  the  blow  used  for  percussion  must  be 
continually  kept  in  mind.  The  practical  conclusion  to 
which  a  careful  examination  of  the  tables  leads,  is  that 
whilst  with  carefully-manufactured  explosives  there  is 
considerable  lattitude  of  action,  yet  it  is  in  apparently 
small  details  that  the  conditions  of  highest  excellence  are 
to  be  found  ;  the  extent  of  the  industry  involved  (to  say 
nothing  of  the  public  service)  and  the  interest  attaching 
to  investigations  of  the  sort  render  the  subject  not 
unworthy  of  attention,  this  communication  is,  therefore, 
offered  as  a  record  of  progress  and  state  of  knowledge. 

Acknowledgment  is  gratefully  made  to  the  Superin- 
tendent and  officials  of  the  Royal  Laboratory,  Woolwich, 
for  the  use  of  a  pyrometer  in  the  early  stages  of  the 
investigations;  to  Messrs.  F.  W.  Jones  and  H.  Melville 
Smith,  for  a  supply  of  carefully-prepared  materials ;  and 
to  Mr.  H.  Frodsham  for  valued  help  throughout. 
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BORLAND— EXPLOSIYKS   IN    SMALL-ARM  CARTRIDGES. 


[March  31.  1906. 


Discussion. 

Lieut.-Colonel  Sir  Hn-ABO  Barlow  said  he  was  pleased 
to   hear   that    cordite   could    be   ignited    with   caps   that 
apparently  gave  a  large  or  small  solid  residue.     Whether 
the  modified  cordite,   when  it   came  in  for  small   arms, 
would  do  as  well  he  could  not  say.     Of  course,  a  reduction 
from  57  per  cent,  of  nitro-glycerine  to  30  per  cent,  must 
make    a   considerable     difference   in   the   nature   of    the 
explosive.     Naturally,    with    a    larger    portion    of    nitro- 
cellulose it  would  be  of  a  harder  and  more  horny  nature. 
Turning  to  the  question  of  ignition  in  the  rifle,  of  which 
he  knew  something,   as  he  had  recently  carried  out  an 
investigation  for  the  Small  Arms  Committee  in  connection 
with  what  were  called  wide  shots  in  the  sighting  of  rifles, 
every  individual  Government  -303  rifle,  before  it  went  into 
service,   was  shot   to  test   its  sighting  by  the  inspection 
branch,  and  each  rifle  had  to  put  every  one  of  a  series  of 
five  shots  into  a  rectangle  of  about  1  in.  by  1 J  ins.  at  a  range 
of  100  ft.     For  some  extraordinary  reason  a  bullet  would 
occasionally  strike  half  an  inch  or  more  to  one  side  or 
below.     Assuming   the   velocities   in   a   series   of   rounds 
varied   by    100  f.s.— say,   between  2100  and  -2000  f.s.— 
which,  it  might  be  added,  would  mean   exceedingly  bad 
regularity,    as    the    extreme    variation    rarely    exceeded 
50  f.s.,   while   the   mean   variation   was   generally-   about 
6  f.s.,  and  the  specification  laid  down  that  it  should  be 
less  than   10.     Anyone  could  calculate  that  a  difference 
of  even  100  f.s.  at  a  100  ft.  ought  not  to  make  a  difference 
in  the  point  of  impact,  up  or  down,  of  more  than  one- 
tenth  of  an  inch  ;    he  thought  it   would   be  rather  less. 
But  they  got  these  errors  of  half  an  inch,  and  so  on,  and 
they  had  large  and  expensive  trials,  to  try  and  ascertain 
the   cause   of   them.     In   that   investigation   one   of   the 
first  points  to  determine  was  the  regularity  of  the  ignition. 
It  was  interesting  to  find  from  Mr.   Borland's  statement 
that  the  question  of  cap  composition  made  such  extra- 
ordinarily little  difference  in  the  velocity,  as  it  bore  out 
his  own  results.     Judging  from  the  experience  with  cordite 
in  big  guns,  one  could  do  not  do  better  for  the  purpose 
of  an  experiment,   which   needed   an   absolutely   unim- 
peachable ammunition,  than  use  a  black  powder  priming, 
of    course  quite  irrespective  of  subsequently  introducing 
it  as  a  service  arrangement.     He   used    1   grain  of   black 
powder  done  up  in  a  little  muslin  bag  to  make  sure  of  the 
ignition,   and   obtained  some  very   good  results,   but,  he 
regretted  to  say,  nothing  better  than  he  had  obtained  with 
the   ordinary   service   cap.     Of   course   the   service   com- 
position, as  they  probably  knew,  was  potassium  chlorate 
14   parts ;    antimony  sulphide,   18 ;     mercury  fulminate, 
8  ;    sulphur,  1  ;     meal  powder  1  ;    and  he  thought  it  was 
the  presence  of  the  meal  powder  which  helped  to  make  it 
a  good  composition.     The  best  series  of  velocities  obtained 
with  the  serviie  cap  in  10  rounds,  as  compared  with  those 
he  obtained  usinsr  black  powder  ignition,  viz.,  2016,  2007, 
2009,  -2002,  2012," 2008,  2008,  2009,  2007,  2010  f.s.  ;    mean 
observed  velocity.  2009  ;   greatest  difference  9  f.s.  ;    mean 
difference  only   1-96  f.s.  ;    such  results  were  satisfactory, 
but  more  often  a  mean  difference  of  six  and  a  greatest 
difference   of   about   46   resulted.     The   following   figures 
given  bv  20  rounds  were  obtained  bv  using  black  powder 
priming":— 2030,  2030.  2032,  2029,  2054.  2052,  2055.  2025, 
2026,  2023,  2023.  2047.  2024,  2024.  2023.  2039.  2040,  2036, 
2020,   2037.     These  values  could   be  divided  into  some 
interesting  groups,   thus: — the  first  four  rounds  showed 
a  mean  observed  velocity  of  2031.  the  greatest  difference 
4.  and  the  mean  difference  1-5,  which  was  extremely  good. 
Then  they  suddenly  rose  from  2029  to  2054.  which  he  did 
not  pretend  to  explain,  thus  :  2054,  2052,  2055,  and  a  mean 
difference  of   I;l.     Next  a  series  of  four  occurred  again, 
2025,   2025,   2023,   2023,    with   a   mean   difference   of    I  ; 
then  a  rise  up  to  a   single  round  giving   2047.   and  then 
another  group  of  rounds  much  lower  and   so  on.      He 
mentioned   this   because   it    was   suggestive;     he   could, 
however,  offer  no  explanation,     li  other  people  could  be 
more   successful   than   he   had   been   in   ascertaining   tin- 
causes  of  these  remarkable  variations  nobody  would  be 
more  delighted  than  he  himself,  and  he  presumed  the 
Government  would  soon  hear  of  it,  and  be  glad  to  do  so. 
Another  curious  feature  in  connection  with  this  investi- 
gation, which  he  was  sure  of,  was  that  in  small  arms  the 


accuracy  at  500  yards  and  longer  ranges,  and  the  regu- 
larity of  velocity  ami  accuracy  at  100  ft.,  in  no  sense  went 
together.  That,  again,  was  an  extraordinary  fact  which 
he  could  not  explain,  though  he  had  spent  the  last  two 
years  in  trying  to  do  so.  It  was  the  result  of  firing 
between  300  and  400  targets  of  20  rounds  each,  one  of  the 
biggest  investigations  on  the  subject  ever  made.  Until 
the  "  Palma  Trophy  "  ammunition  came  in  (and  he  must 
couple  that  with  the  King's  Norton  Company)  the  -303 
rifle  was  distanced  by  the  Mannlicher  and  Mauser  rifles. 
The  Mannlicher  and  .Mauser  did  shoot  slightly  better  at 
ii00  yards,  and  markedly  better  at  1000  yards,  but  it  is 
equally  the  fact  that  they  shot  markedly  worse  from 
the  point  of  view  of  regularity  of  velocity  and  patterns 
on  a  target  at  100  ft.  than  our  own  rifle  did.  The 
probable  explanation  was  that  with  the  larger  charges 
the  King's  Norton  Company  put  into  the  "  Palma  Trophy'' 
ammunition,  and,  with  the  higher  pressures  resulting, 
there  was  little  doubt  the  bullet  was  better  expanded, 
and  thus  the  increased  accuracy  resulted.  Although  this 
seemed  very  simple  now.  it  was  a  great  move,  and  had 
brought  the  -303  rifle  up  in  a  wonderful  way. 

Mr.   YV alter  F.   Reid  said  caps  had  many  years    ago 
been  tested  in  a  simple  way  by  using  black  powder;   but, 
in   developing   smokeless   powder,   they   were   confronted 
with  the  curious  fact  that  they  did  not  get  the  same  results 
with   similar    charges   of   powders   which   were   perfectly 
uniform   in   composition.     Mr.    Borland   assisted   him   in 
some  of  those  researches.     It  was  true  that  at  that  time 
their   methods   were   very   primitive,   and,   as   they  were 
perhaps  the  first  carried  out  in  practice,  they  might  be 
of  interest.     The  cartridge  case,  with  the  cap  in  it.  was 
fixed  in  a  tube  which  was  inserted  into  the  gun  or  an 
apparatus   with   a   striker   similar   to   a  gun.     A   certain 
portion  of  the  tube  was  cut  open  and  wires  crossed  it ;    at 
regular  intervals  on  each  wire  a  strand  of  guncotton  was 
fixed.     The  number  of  strands  that  were  ignited  by  the 
flash  was  supposed  to  be  a  measure  of  the  force  of  the 
cap.     Great  differences  were  found  in  the  strength  of  the 
caps.     A  Belgian  firm  then  introduced  caps  which  secured 
complete  ignition  ;   but  sometimes  it  was  too  much  for  the 
gun,  and  there  were  many  accidents.     There  was  one  kind 
of  cap  which  burst  a  good  many  guns,  which,  of  course, 
was   attributed   to    the    powder,    although   their   experi- 
ments  showed    that    the   powder   could   not    have   been 
properly  ignited.      He  was  glad  to  see  that  Mr.  Borland 
had  been  carrying  out  such  experiments  in  a  somewhat 
different  way.     Whilst  not  criticising  the  method  he  had 
adopted  of  using  the  spectroscope,  he  did  not  quite  see 
the  connection  between  the  spectroscopic  action  and  the 
ignition    of    the    explosive.     Again,    there    was    a    slight 
source   of   error   in    the   use  of   the   glass   tube,   because 
there   was   a  very  dense   precipitate   on  that   tube  ;     the 
particles   were  projected  against  its  side,   and  from  the 
commencement  of  the  flash  there  must  be  a  diminution 
in  the  light  which  was  transmitted.     That  error  would 
depend  to  some  extent   on  the  composition  of  the  cap 
which  was  flashed.     Personally,  he  preferred  the  method 
of  photographing  the  flash  of  the  cap  in  the  open  air. 
With  regard  to  the  question  of  the  regularity  of  ignition 
of  cordite,  he  thought  that  was  due  to  a  general  principle 
which  he  found  out  many  years  ago  by  actual  tests,  and 
which  still  held  good.     That  principle  was  that   when  a 
compound    substance     of    this    kind    was    ignited,    the 
sensitiveness    of    the    substance    was    regulated    by    the 
sensitiveness    of    the    most    sensitive    ingredient    in  it. 
In    cordite    there    were    two    explosives,    nitrocellulose 
in  the  gelatinised  form  and  nitroglycerine.      The  latter 
being    highly    sensitive,    he    thought    the     sensitiveness 
to    ignition    was    due    to    the    presence    and    proportion 
of  nitro-glycerine,  and  therefore  with  practically  any  cap 
a  fairly  good  ignition  could  be  obtained.     That  principle 
was  found  out  also  in  a  practical  way  when  he  first  placed 
gelatinised   smokeless   powder   on   the   market.     For   the 
E   C   powder   some   sportsmen   recommended   putting   a 
pinch  of  black  powder  in  the  cartridge  case. 

Some  points  Mr.  Borland  had  not  alluded  to  exercised 
an  important  effect  on  the  ignition  of  the  charge  from  the 
cap.  There  was  a  diagram  on  the  wall  showing  an  anvil 
with  rather  a  sharp  point.     The  striker  of  the  gun  did  not 
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in \ .11  im1.1\  in  practioe,  although  theoretically  it  ought 
to  do  so,strike  upon  that  points  The  oharge  in  the  cap 
might  not,  therefore,  be  placed  exactly  between  the 
point  of  the  anvil  and  the  point  of  the  striker,  and 
any  deviation,  however  small,  to  the  right  or  left, 
would  alter  the  force  ol  ignition,  and  consequent!) 
of  the  explosion.  Again,  different  compositions  used 
differed  in  their  cohesion,  bo  that  a  regular  <>i  in 
lar  detonation  depended  <>n  the  amount  of 
in   the   ran.      Another   pahrl    was   the   metal   of   which 

tin- 1 ■ : 1 1 >  a as  composedL  Copper  was  an  extremely  good 

ductor  of  heat, and  it  it  were  used  part  of  that  beat,  which 
should  be  produoed  quickly  and  m  a  oonoentrated  fo 
was  lost,  \  better  result  would  be  obtained  when  the 
cover  of  the  cap  was  made  of  a  badly-conduoting  material 
'I'lii-  same  with  the  tinfoil  cover;  it  was  difficult  to 
imagine  a  worse  substance  ;  it  acted  as  a  sort  of  cushion 
for  the  percussive  striker.  The  varnishing  was  a  weal 
point,  for,  as  Mr.  Borland  had  pointed  outj  acoordin 
the  amount  of  varnish  which  penetrated  the  mass,  so  was 
the  initial  explosion  modified.  Another  matter  which 
should  be  mentioned  was  the  amount  that  passed  throi 
the  Dash-hole  the  channel  through  which  the  initial 
explosion  reached  the  bulk  of  the  charge.  That  ought 
to  be,  not  a  uniform  flash-hole  in  all  cases,  but 
proportional,  not  only  to  the  contents  of  the  cap,  but  also 
to  the  explosive.  In  sporting  ammunition  especially  a 
source  of  many  miss-fires  was  the  loading  or  re-loading 
of  the  cartridge,  and  in  the  way  in  which  the  operation 
was  carried  out  there  was  no  certainty  that  the  anvil  was 
in  exactly  the  same  relative  position  in  each  case.  If  a 
means  could  lie  devised  for  fixing  the  anvil  and  cap 
together  and  placing  them  into  the  chamber,  it  would  be 
much-  preferable  to  the  present  system.  With  military 
i  ape  the  danger  was  not  so  great.  They  were  now  ooming 
to  a  totally  different  method  of  cap  manufacture,  namely. 
the  wet  process.  Formerly,  the  composition  was  sifted  in 
in  a  dry  state,  now  it  was  in  a  wet  state,  and  the  fulminate 
of  mercury  did  not  become  dry  until  it  was  in  the  cap. 

Mr.  W.  Main  \h  said  any  information  which  could  be 
given  as  to  the  nature  of  the  ingredients  used,  either  in 
the  caps  or  detonators  and  their  behaviour,  was  of  the 
greatest   importance. 

Dr.  O.  Silberrad  asked  the  author  if  he  had  done  any 
work  on  the  measurement  of  the  pyrometric  value  of  the 
products  of  combustion,  based  on  the  contraction  they 
underwent  in  cooling  from  their  maximum  temperature. 
This  field  of  research  Beemed  to  be  of  especial  interest 
in  the  liudit  of  .Sir  Andrew  Noble's  recent  experiments  on 
projiellants,  carried  out  on  these  lines.  In  these  experi- 
ments it  was  shown  that  the  pyrometric  value  of  cordite 
M.l>.  approached  more  nearly  to  4'JJIID  C.  than  'J.'v-'O.  as 
calculated  from  the  present  accepted  specific  heats. 
Regarded  from  a  similar  standpoint,  therefore,  should  not 
the  figures  given  by  the  author  read  5500,  &c,  more 
nearly  than  3050,  <xc,  in  degrees  centigrade  as  based  on 
the  air  thermometer  ?  The  author's  figures  would, 
however,  still  be  strictly  comparative,  and  as  such  of  great 
interest  and  value.  In  reference  to  the  method  of 
estimating  mercury  some  work,  recently  published  by  the 
American  Bureau  of  Technology,  tended  to  show  that 
even  on  firing  a  rifle,  in  the  ordinary  manner,  sufficient 
mercury  remained  behind  in  the  cartridge  case  to  cause 
serious  deterioration  of  the  metal  when  the  caps  used 
contained  fulminate.  In  the  fight  of  this,  did  it  not  seem 
possible  that  greater  precautions  were  necessary  in 
carrying  out  the  estimation  V 

He  would  also  like  to  refer  to  the  work  of  Mettegang 
and  Bichel  on  the  determination  of  the  absolute  velocity 
of  detonation,  reported  at  the  Fifth  Congress  of  Applied 
Chemistry  in  Berlin.  The  method  used  by  these  investi- 
gators depended  upon  the  consecutive  interruption  of  two 
wires  carrying  a  divided  current  running  through  the  two 
ends  of  a  long  cartridge,  and  subsequently  through  the 
secondary  coil  of  an  induction  coil,  the  sparks  produced 
on  the  rupture  of  the  wire  being  recorded  on  a  revolving 
drum.  In  the  ease  of  gelatine  dvnamite  the  velo 
recorded  approached  4J  miles  per  second  (6915  m).  In 
this  connection  he  would  point  out  that  interesting 
information  might  result  from  a  comparison  of  the  auth'  r's 


figures  on  the  time  of  ignition  required 

.  an  composition  with  its  absolutt    .■  lociry  of  di 

\h    i:  .1.  Kmsw  i.i  i,  said  be  wa    perfi    tlj    atisfii 
Boeing  the  experiments,   that    the  speotrosoopii    method 
was  really  a  valid  one  for  estimating  temperatui 

Numbers  were  givei the   tabli     bowing   the  cubic 

centimetres  of  gas  pet  oap,  but  it  would  be  intet 
know   whether   the   volume    » 

Tiiti   linn.,   or    by    the    Le   I  'hat.  lieu    foi  m  |    the 

temperature  as  observed  by  the-  radiation  intensity  i 
lamp.     It   they   were  i  all  [dated  at   either  of   the 
temperatures  they   must    l»-  from   five  to  ten  times   the 
volume  Bhown  on   the  table;    and  it   was  possibl    that 
some   relation    would    be   established    with   the   nun 
given  as  the  energy  test  in  lbs.     One  othei  point  to  wl 
the  author  had  alluded  was  the  question  ol  th 
percussion.     He  investigated   this   some  time  aj 
led  to  it  by  some  experiments  as  to  the  cause  ol  tht   li 

explosion  of  liquid  films  under  pi  i and  he  i> 

to    consider    the    question    whether    the  the 

cartridge  might   be  accounted  for  by  the  position  ol 
anvil;    because,  if  the  striker  was  not   all  o 
as  Mr.  Held  had  pointed  out,  very  different  results  would 
follow  when  the  striker  hit  the  cap.     In  the 
ogival-headed  anvil  a   blow  striking  at   an  angle  m 
occur  which  would  cover  a  considerable  area  on  the  Bide 
of  the  anvil,  or  a  blow  might   fall  exactly  on  the  edi 
whether  one  or  the  other  occurred  depended  entirely    on 
the  position  the  anvil  occupied,   which,   ol   course,  was 
not  determinable  when  the  cartridgi  ed  in  the 

gun.     In  his  experiments  he  reversed   things.     H< 
a  large  anvil  and  inverted  the  cap,  using  the  Btrikei  on 
inside  thereof.     He  then  proceeded  to  reduce  the  striker 
in  size,  and  kept  on  filing  it  down  until  it  became  a  point. 
He  thus  succeeded   at    last    in   bringing  about    a   state   ,.t 
affairs  in  which  the  striker  could  be  driven  through  the 
cap  without  causing  an  explosion.       Before  reaching  that 
there  was  a  stage  at  which,  when  the  striker  was  dri 
in,  a  slight  sputtering  took  place  at  the  point,  which  did 
not  extend    to   the   rest    of   the   composition,    and    before 
that  there  was  another  stage  at  which  the  striker  started 
a  slight  combustion  at  the  point  of  impact  which  slightly 
extended  and  then  caused  the  content-  oi   the  cap  to  be 
projected  in  a  mass  upwards.      He  concluded  from  thesi 
experiments   that   great   importance  was  to  be   attached 
to  the  area  of  percussion,  to  winch  is  due  the  amount  of 
initial  explosion  in  the  cap. 

Mr.  Thorne  said  the  point  mentioned  by  Mr.  Reid,  a> 
to  the  question  of  miss-fires  and  hang-fires,  had  received  a 
good  deal  of  attention  from  the  Gun  Makers'  Association. 
Attempts  were   being  made  to  standardise  the  relation 

between  the  gun  chamber,   the   cartridge  case,   the  anvil 
and  the  striker. 

Mr.  H.  Melville  Smith  said  that  with  Mark  1  cordite 
it  did  not  matter  whether  the  hammer  struck  the  middle 
of  the  anvil  or  its  side;  the  results  were  practically  tie- 
same,  as  the  cap  was  driven  down  on  the  anvil.     Again. 
with  regard  to  the  shape  of  the  striker — with  fuses  and 
small   munitions   the   strikers   were   made   as   pointed   as 
possible  and  finished  on  an  oil  stone  so  as  to  make  sine 
of  absolutely  good  ignition  ;   this  went  to  prove  that  shape 
of   anvil    differed   greatly    under    various    circumstan 
The  sporting  cartridges  certainly  seemed  to  show  that  with 
such  a  large  number  of  different  powders  it  was  almi 
impossible  to  make  a  universal  cap.      This  was  a  matter 
of  some  moment  as  the  Gun   Makers'    Association    n 
proposing  a  standard.      He  feared  there  was  trouble  ahead 
for  anyone  who  standardised. 

Dr.  H.  W.  BnoWNSDOH  asked  if  Mr.  Borland  had  made 
any  analytical  examination  of  the  solid  products  of 
combustion.  He  had  been  surprised  to  find  compositions 
containing  more  chlorate  than  was  required  for  the 
complete  combustion  of  the  fulminate  and  stibnite, 
according  to  generally-accepted  equations,  yield  a  certain 
amount  of  sulphide  in  the  solid  products  of  combustion. 
The  question  was.  how  had  the  oxygen  of  the  chlorate 
divided  itself  up  amongst  the  various  products  of  com- 
ion,  and  if,  as  certainly  was  the  ease,  some  sulphide 
escaped  oxidation,  it  seemed  to  him  very  probable  that 
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the  reactions  involved  might  be  much  more  complicated 
than  was  generally  believed.  He  did  not  care  to  Buggest 
that  complexity  of  interaction  which  was  known  to  exist 
in  the  combustion  of  gunpowder,  but  unfortunately  he 
was  afraid  that  it  was  not  at  all  improbable  when  the 
possibilities  were  carefully  considered.  With  caps 
varying  widely  in  composition,  heat  of  combustion  aud 
temperature,  he  thought  it  likely  that  considerable 
differences  would  be  found  in  the  composition  of  the 
combustion  products,  both  solid  and  gaseous.  At  tem- 
peratures such  as  existed  in  the  explosion  of  a  cap,  it  was 
quite  rational  to  expect  secondary  reactions  taking  place 
apart  from  oxidation,  such,  for  example,  as  interaction 
between  antimony  oxide  and  potassium  chloride.  Might 
not  conditions  also  arise  which  would  favour  the 
formation  of  a  certain  amount  of  mercury  oxide  ?  These 
points  could  only  be  decided  by  a  careful  analytical 
examination  of  the  products  of  combustion,  and  he 
ventured  to  suggest  that  the  value  of  Mr.  Borland's  tables 
would  have  been  greatly  enhanced  had  the  composition 
of  the  various  caps  referred  to  along  with  that  of  their 
products  of  combustion  been  included,  as  such  data 
became  imperative  where  any  thermo-chemical  calculations 
are  involved. 

Mr.  E.  G.  CLAYTON  said  he  had  made  some  experiments 
with  powdered  aluminium  in  intimate  mixture  with 
sulphide  of  antimony  :  it  went  off  with  extreme  violence 
on  the  application  of  very  slight  heat,  and  a  similar  result 
was  obtained  with  antimony  oxide,  so  that  he  could  well 
understand  the  effect  of  the  presence  of  aluminium  in 
powder,  in  certain  cases.  The  question  of  the  bad 
admixture  of  the  components  of  the  caps  seemed  to  him 
of  extreme  importance.  He  knew  it  was  essential  that 
the  components  of  a  match-igniting  composition  should 
be  well  mixed  and  in  an  extremely  Tine  state  of  division. 
The  author's  spectroscopic  method  of  examination 
appeared  to  be  very  simple,  and  such  as  any  one  versed 
in  ordinary  photometry  after  a  little  practice  would  be 
able  to  carry  out  with  accurate  and  rapid  results. 

Mr.  Oscar  Gtjttmaxti  said  in  Table  IV.  a  series 
of  observations  were  given,  mostly  calculated  ones, 
which  threw  a  light  on  certain  caps  and  cap  com- 
positions, but  there  was  one  element  missing,  viz., 
the  time  taken  for  the  ignition  of  the  cap.  If  any  con- 
elusion  was  to  be  drawn  from  the  amount  of  composition, 
the  gramme  calories,  the  c.c.  of  gas,  and  the  temperature 
of  combustion,  the  time  element  must  be  included  in 
order  to  know  whether  the  energy  was  as  stated.  On 
looking  at  the  paper,  it  would  be  found  that  there  were, 
through  this  lack  of  the  time  element,  some  apparent 
discrepancies  which  required  elucidation.  He  had  gone 
carefully  through  the  powders  marked  F  and  M.  which 
were  typical  examples  evidently  of  caps  for  the  -303  rifle. 
One  seemed  to  be  the  usual  tin-foiled  fulminate  com- 
position, the  other  a  cap  coated  with  aluminium.  It 
would  be  found  that  the  solid  products  were  greater  in 
the  case  of  an  aluminium  cap,  the  gramme  calories  were 
greater,  as  was  to  be  expected,  but  the  quantity  of  gas  per 
gramme  was  much  smaller.  The  temperature  ot  com- 
bustion was  naturally  higher,  and  3'et  the  energy  itself 
was  higher  in  the  F  cap  than  in  the  M.  Considering  that 
the  number  of  calories  was  greater  and  the  temperature 
of  combustion  was  higher,  it  seemed  extraordinary  in 
spite  of  the  quantity  ot  gas  being  inferior.  He  regretted 
that  the  composition  of  these  caps  was  not  included,  which 
would  throw  a  good  deal  of  light  on  the  subject.  An 
important  factor  of  the  whole  question  was  not  dealt  with 
in  this  paper,  although  he  believed  Jlr.  Borland  had  done 
it  in  previous  papers,  namely,  the  condition  of  the  com- 
position in  the  cap.  He  admitted  that  the  position  and 
shape  of  the  striker,  the  quantity  of  heat  which  could  be 
dispersed  through  the  shell  case,  through  the  touch-hole, 
&c.,  had  a  considerable  influence  on  the  action  of  the  cap 
and  the  firing  of  the  cartridge,  but  he  believed  a  greater 
influence  was  exerted  by  the  composition  of  the  cap,  the 
amount  of  mixture  it  contained,  the  degree  to  which  it 
had  been  ground  and  mixed,  and  the  quality,  chemical 
and  physical,  of  each  ingredient.  He  had  no  doubt  that 
Brownsdon   and   Melville   Smith   had    their   reasons   for 


using  the  aluminium  in  the  way  they  did,  namely,  as  a 
coating  on  the  top,  either  separated  by  varnish  or  not, 
but  from  his  own  experience  in  compounding  powder  it 
seemed  rather  a  primitive  way  of  making  a  mixture  to 
ensure  good  results,  because  the  quantity  of  aluminium 
that  entered  into  the  reaction  was  not  a  certainty.  They 
had  found  so  far  that  they  got  regular  results  simply 
because  the  amount  of  heat  developed  was  so  far  in  excess 
of  what  was  required  that  it  did  not  matter  whether  it  was 
all  utilised. 

Mr.  \V.  D.  Borland  replied  that  he  only  ventured  to 
draw  deductions  from  gas,  heat  and  the  temperature 
figures,  arrived  at  from  knowledge  of  the  composition  of 
the  various  igniters  referred  to  after  he  had  ascertained 
by  determinations  of  gas  production,  comparative  heating 
effect  and  spectro-photometric  observations  of  tem- 
perature, that  consistent  relations  existed  between 
composition  and  results.  Regularity  and  latitude  of 
action  under  varying  conditions  of  percussion,  anvil,  flash- 
holes,  and  so  forth;  also  rapidity  of  combustion  and 
ejection  must,  of  course,  always  be  determined 
experimentally. 

The  igniter  described  by  Sir  H.  Barlow  was  cer- 
tainly progressive  in  its  acton,  and  regular  in  its 
gas  production;  thus,  in  a  long  series  of  trials,  gas  pro- 
duction had  shown  a  mean  deviation  of  1  '3  per  cent,  from 
the  average  figure  obtained  of  25-4  per  cent.  The  gases 
plus  mercury  amounted  to  37  p3  per  cent.,  whereas  the 
equation  used  for  temperature  calculation  demanded 
37-8  per  cent.,  so  that  there  was  a  good  agreement  between 
composition  and  products. 

In  reply  to  Mr.  Reid  the  spectroscopic  work  was  really 
the  corollary  of  the  author's  original  photographic  method, 
and  referred  differences  of  strength  of  photographic  flash 
records  to  temperature ;  it  was,  therefore,  far  from 
superseding  the  photographic  method.  No  difficulty  had 
been  found  from  the  deposited  mercury,  &c,  on  the 
firing  tube ;  for  the  residues  were  deposited  when  the  flash 
had  cooled  down,  and  therefore  after  the  observation. 
The  effect  of  tinfoil  up  to  0-0007  in.  in  thickness  did  not 
appear  to  interfere  with  sensitiveness,  and,  as  shown  in 
the  paper,  if  the  composition  contained  free  oxygen,  the 
combustion  of  the  foil  added  to  total  heat.  Of  course, 
if  the  foil  became  crumpled,  or  by  any  chance  double  or 
treble  foiling  took  place,  miss-fires  and  other  troubles 
arose.  He  feared  that  measurements  based  on  con- 
traction on  cooling  would  be  difficult  to  apply  in 
the  case  of  the  small  amount  of  material  used  under 
the  practical  conditions  in  which  caps  did  their 
work,  but  the  question  would  be  studied.  The  recent 
work  of  Sir  A.  Noble  on  temperature  and  pressure  of 
combustion  of  cordite  and  other  propellants  was  of 
extreme  interest  if  only  on  account  of  the  questions 
involved  of  specific  heat  of  gases  at  high  temperatures. 
If  confirmed,  these  results  would  affect  calculations  of 
temperature  more  largely  when  dealing  with  C02  and  S02 
than  with  CO,  N2  and  02. 

In  the  estimation  of  gases  and  mercury  vapour, 
dependence  was  placed  upon  condensation  of  the  mercury 
upon  the  inner  walls  of  the  cartridge  case  and  its  non- 
escape  with  the  C02,  &c.,  it  being  subsequently  expelled 
by  heating  the  case  at  100°  C. 

In  reply  to  Mr.  FrisweU,  the  gas  volumes  given  in 
Table  IV.  are  reduced  to  0°  C.  and  700  mm.  ;  taking  5  c.o. 
as  an  average  production,  the  volumes  observed  by 
photographing  the  flash  in  a  glass  tube  graduated  in  cubic 
centimetres,  show  expansions  in  general  agreement  with 
temperatures  observed  spectro- photometrically,  viz.,  20  to 
30  c.c,  and  if  the  crusher  test  for  energy  were  only 
dependent  upon  volume  and  temperature,  there  would  be 
a  direct  relation  between  these  factors  and  the  energy 
readings.  But,  as  shown  in  the  paper,  the  crushings  are 
largely  influenced  by  time  of  emission. 

He  had  examined  combustion  residues  and  observed  a 
tendency  for  sulphide  of  antimony  to  escape  complete 
combustion  when  an  excess  of  chlorate  was  present,  but 
the  amounts  so  found  were  far  less  serious  than  the 
variations  in  individual  caps  from  the  normal  percentage 
of  antimony  sulphide,  and  infinitely  less  serious  than 
irregularities  in  total  weight  of  charge,   it   being  by  no 
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means  unusual  to  find   16  per.  cent  variation,  whilst  a 
lample  recently  examined  showed  thai  the  chai 
li.ini  0*0370  grm.  to  OKNSOfi  grm.,  f.e.,  30  pi  I  on  the 

mean  weight. 

\t  regards  analysis  oi  produots  tin-  would  bo  inb 
if  it  could  be  ascertained  thai  no  secondary  rea  I 
place  as  ooolii  n  Bsed  :    bul  the  igniter  does  its  work 

it  s  high  temperature    and  in  the  hot  atmosphere  pro- 
line.1  in  the  i  artridge  «  ben  the  Brs1   p  u 
emitted    meets    the    explosive.     But,  unfortunat 
value  of  analysis  of   products,  this   conditi  not 

exist  when  the  cap  is  bred  in  a  cold  closed  vessel. 

Mr.  Guttmann's  observations  as  to  the  effect  oi 
turo  of  the  cap  ingredients  was  borne  out  by  the  author's 
experience  with  \'.  referred  to  in  the  paper.  The  exacl 
percentage  of  moisture  also  exercised  a  controlling 
influence  upon  rapidity,  as  the  author  had  Erequi  i 
found  arte]  drying  Bamplea  of  unfoiled  and  unvarnished 
caps  to  constant  weight,  and  subjecting  them  to  the 
crusher  test  alter  progressively  increasing  periods  of 
-ure  t.i  the  air. 

lie  hod  oorried  out  various  methods  for  time  com- 
parisons, but  at  present  is  inclined  to  attach  most 
importance  to  the  crusher  readings,  taken  in  conjunction 
with  knowledge  of  total  heat  and  gas  production  as  a 
guide  to  rapidity  of  emission  of  the  igniter,  and  of  the 
instances  referred  to  by  Mr.  Guttmann,  considers  F  to  be 
more  violent  in  Us  action  than  M. 

Mr.  AXEL  CABSEH  wrote  as  follows:— "I  am  able  to 
supplement  l>r.  Silberrad's  remarks  by  explaining  that  the 
rate  of  detonation  of  a  targe  number  of  explosives  was 
determined  at  the  Schlebusch  Corbonite  Works  by  means 
of  Mettogang's  Recorder,  an  electro-chronograph 
described  in  Bichel's  'New  Methods  of  Testing  Explo- 
sives' ((.'has.  Griffin  and  Co.,  Ltd..  London,  1905). 
During  these  tests  it  was  found  that,  apart  from  the 
chemical  composition  and  physical  character  of  the 
various  explosives,  the  velocity  of  detonation  depended 
to  a  certain  extent  upon  the  diameter  of  the  cartridges, 
i.e.,  that  up  to  a  certain  point  the  former  increased  with 
the  latter.  Beyond  such  maximum,  which,  however. 
varied  for  different  explosives,  the  rate  of  detonation 
remained  constant.  A  standard  diameter  of  30  mm. 
{about  1J  in.)  was  ultimately  lixed  upon. 

"  In  testing  fulminate  of  mercury  some  considerable 
difficulty  was  met  with  on  account  of  the  danger  of 
handling  this  compound  :  indeed,  it  seemed  out  of  the 
question  to  work  with  quantities  involved  by  the  diameter 
adopted  for  blasting  explosives.  A  diameter  of  6-45  mm. 
(J  in.)  was  then  used,  which  gave  a  velocity  of  3920  m.  per 
second,  and  it  was  concluded  that,  with  diameters 
approaching  that  adopted  for  other  brisant  explosives, 
the  rate  oi  detonation  of  fulminate  of  mercury  would 
■certainly  tar  exceed  that  measured  for  any  of  the  latter, 
viz.,  some  8000  m.  per  second. 

"In  connection  with  Mr.  Borland's  'energy'  values. 
I  should  like  to  mention  that  Bichel  applies  the  rate  of 
detonation  to  the  calculation  of  the  vis-viva  or  percussion 
force  of  explosives.  Assuming  that  for  all  practical 
purposes  the  observed  rate  of  detonation  equals  the 
velocity  of  the  molecular  projection,  he  adopts  the  formula 
rm? 

•_' 

in  which  m=u  »  and  o=rate  of  detona- 

981 
tion.     This  method  might  possibly  commend  itself  to  Mr. 
Borland  as  a  means  of  checking  his  results, 

"  We  are  all  familiar  with  the  various  factors  which 
require  consideration  in  standardising  smokeless  sporting 
powders  to  cartridge  cases  of  different  make,  but  for  the 
most  part  these  are  merely  questions  of  workmanship. 
The  keynote  is  in  the  cap,  and  exact  knowledge  of  its 
composition  and  characteristics  derived  from  tests  such 
as  suggested  by  Mr.  Borland  presents  a  valuable  guide 
to  manufacturers.  Not  long  ago  I  had  to  examine  a 
certain  new  type  of  nitrocellulose  powder,  and  I  found 
that  when  loaded  in  foreign  cases  (which  were  recom- 
mended) this  powder  gave  fairly  good  results.  As  soon 
as  English  cases  were  substituted,  however,  there  was  a 


marked     ohange;     for,    whilst    still    givi 
good    patten 
rabl]    in    velocil  j    (except    up   thi    bai  rel,    n  hi  n 

nine i  o  took  pli and  the  pi 

bibitive  figure.     Tins  could  not,  evidently,  l» 
position  oi  anvil  and  firing  holi 

material,    but    was   due    to   a    change    in    the 
composition. 

"  Even  in  the  i  ase  "i  detonatoi  . 
so  pei  cent,  of  fulrnine  i 
important  pai  I  in  developing  I  ai   Cull  poti  at  ial  ol  mil 

explosives -a  fact  which,  allium;  tten 

forgotten  in  passing  judgment  on  their  efiii  > 
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AN"     INVESTIGATION      OF    THE     BARIUM     AXD 

CALCIUM  SALTS  OF   GAIXIC,    PROTOCATEl  in  [I 

AND  DIGALI.IC  Alius. 


BY    H.    R.    PROCTER    A\l>    H.    0.      iKXNETT 

(Contribution  from  the  Leather  Industries   Laboratc 
University  of  Leeds). 

The  following  experiments   were 
on  a  "  New  .Method  for  the  Analysis  of  Tannin  and  Toni 
Materials."  bj  Parker  and  Payne  (this  J.,  1904, page 648 
Since  its  publication  this  method  has   been  subjected  to 
various  criticisms,  but  it  is  noteworthy  that  the  discussion 
has  chiefly  been  in  connection  with  the  relative  met.' 
collin  and  hide-powder,  whilst  tl  the  "  Total 

Absorptive  Value"  has  escaped  attack,  anil,  in  view  of 
the  fact  that  it  is  based  upon  the  formation  of  a  definite 
metallic  compound,  has  even  been  bailed  as  a  step  in  the 
right  direction.      It   seemed,   however,   'hat    the  evidi 

given  in  support  of  the  reliability  and  rignificani I  ' 

results  was  inconclusive,  ami  it  was  considered  desirable, 
therefore,    to   make   some   experiments   with    a    view    to 
ascertaining    whether    the    figures    obtained    in    this    way 
were  at  all  consistent  and  reliable,  and  it  any  theoret 
significance  could  be  attached  to  them.      To  do  this 
evidently  necessary  to  experiment  at  tirs;  with  bodii 
known   constitution,    and    which  could    he   obtained    in    a 
sufficiently   pure   conditio]  ng   the   method 

to  tannins  and  tanning  materials  of  which  th stitul 

is  unknown.  Parker  and  Payne  had.  to  a  certain  extent. 
attempted  *his  with  gallic  ami  digallii  tud  ellogii  a. -id-, 
but  some  preliminary  experiments  ahowed  that  their 
figures  required  confirmation.  Recrvstalli.-ed  gallic  acid 
was  therefore  chosen  for  these  experiments,  along  with 
protocatechuic  acid,  and  also  digallic  acid  as  the  only- 
tannin  about  which  anything  definite  is  known. 

Now   it    is   well   known   that    in   alkaline   solutioi 
tannic    and    gallic    acids   arc    extremely    oxidisable, 
although  the  products  of  oxidation  are  not  well  in' 
gated,    it    seemed    probable    that    they    were    of 
character,  such  as  to  affect  the  apparent  amount  oi  alkali 
used  for  neutralisation,  and  experimei 
the   case.     Keeping   this   in    mind, 
involved  in  ordinary  filtration, 
Payne,  was  a   viously  a  probabli 

efforts   were    made  'to   eliminate   it.     This  •■   in 

various  wavs — by  workins  in  an  atmosphere  •  : 
or  of  petroleum-ether  vapour,  but  preferably  by  mi 
the  solutions  in  the  presence   of  the  Inter  and   tilt ■ 
through  a  "  Berkefeld  filter-candle"   directly  u 
tilling  burette,    the   top  of  which   was   connected    with   a 
closed  apparatus  free  from  oxygen,  arranged  sothat  either  a 
partial  vacuum  or  a  pressure   could  be  produced  in  the 
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burette,  as  desired.     The  arrangement  of  the  apparatus 
is  shown  in  the  illustration. 


Expert  >m  nta  with  ban/la. 

Baryta  was  in  the  first  instance  experimented  with  in 
preference  to  lime,  since  it  avoided  possible  complications 
introduced  by  the  use  of  sugar  in  the  lime  solution,  and  in 
absence  of  oxygen  was  equally  easy  to  work  with. 

I.  Gallic  arid. — The  first  experiments  were  don?  with  a 
view  to  finding  whether  the  precipitate  with  baryta  was 
completely  insoluble,  and  the  gallic  acid,  therefore, 
removed  entirely  from  solution.  The  proportions  of 
Parker  and  Payne  were  used,  but  the  quantities  halved, 
i.e..  100  c.c.  of  N  '50  gallic  acid  i3-7i>  grms.  per  litre)  and 
150  c.c.  of  approximate  X  .3  baryta  (made  by  standard- 
ising a  cold  saturated  solution),  the  filtrate  obtained 
through  the  Berkefeld  candle  being  titrated  against  a 
measured  quantity,  generally  10  c.c,  of  X/10  hydrochloric 
acid. 

The  results  obtained  in  this  way  were  extremely  incon- 
sistent and  without  obvious  meaning.  Moreover  the 
time  of  standing  before  filtration  made  a  considerable 
difference  in  the  results,  thus  : — 


standing. 

Xeutralisation  value.* 

0 

2f-7 

3 

25-5 

5 

28-2 

•24 

32-6 

In  all  these  experiments  the  filtrate,  on  exposure  to  air, 
oxidised  rapidly,  and  deposited  a  precipitate,  mostly  dark 
green,  but  varying  in  colour,  showing  clearly  that  all  the 
gallic  acid  had  not  been  precipitated,  but  that  the  barium 
compound  was  partly  soluble  even  in  excess  of  baryta. 
Xow  experiments  with  gallic,  protocatechuic.  salicylic  and 
benzoic  acids  and  some  phenols,  have  shown  that  these 
bodies  become  neutral  to  phenolphthalein  and  other 
indicators  sensitive  to  weak  acids  when  sufficient  alkali 
has  been  added  to  saturate  the  carboxyl  group  ;  and  no 
precipitate  is  formed  till  or  near  the  point  at  which  this 
saturation  is  reached,  and  it  is  obvious  therefore  that  the 
precipitate  is  of  a  basic  character  and  alkaline  to  indi- 
cators. The  soluble  part  of  the  precipitate  would,  there- 
fore, on  titration  with  phenolphthalein  and  X  10  hydro- 
chloric acid  act  like  free  alkali,  and  hence  the  figures 
obtained  above  are  lower  than  they  would  be  were  the 
precipitate  insoluble. 

In  the  calculation  of  these  results,  it  also  became  verv 
evident  that  the  large  excess  of  alkali  (considered  essential 
by  Parker  and  Payne),  being  used  for  the  indirect  deter- 
mination of  a  comparatively  small  quantity  of  gallic 
acid,  was  a  source  of  error  and  unreliability,  for  small 
differences  in  the  titration  obviously  correspond  to 
comparatively  large  variations  in  the  actual  neutralisation 
value  of  the  gallic  acid.  To  get  results,  therefore,  of  any 
reliability  and  significance,  it  was  necessary  not  only  to 
lower  the  excess  of  baryta  used,  but  also  in  some  way  to 
render  the  barium  precipitate  insoluble,  and  the  filtrate 
•tuoxidisable.  Both  these  objects  were  accomplished  by 
the  addition  of  a  suitable  quantity  of  alcohol  (SO  per  cent.), 
which  made  the  precipitate  quite  insoluble.  The  next 
experiments  were  done  with  Hki  c.c.  of  gallic  acid  solution, 
and  Iihi  c.c.  baryta  and  the  solution  made  up  to  250  c.c. 
with  alcohol.  The  neutralisation  values  now  obtained 
ranged  between  40  and  50,  but  were  still  rather  variable. 
This  was  remedied  to  some  extent  by  thorough  mixing 
i. id  long  standing  .  three  similar  experiments  showing", 
after  48  hours'  standing,  the  values  41-9,  41-3.  43-ii.  It  is 
obvious  that  the  highest  figure  theoretically  possible, 
assuming  that  the  carboxyl  and  all  three  hydroxy!.-  were 
saturated,  would  be  40. 

Some  experiments  were  now  made  to  illustrate  any 
effect  which  varying  quantities  of  alcohol  might  have 
on  the  neutralisation  value.  The  same  quantities  of 
baryta  and  acid  were  used  in  each  case,  and  the  solution 


*  No.  of  c.c.  X/5  alkali  absorbed  by  100  c.c.  of  X/50  gallic 
acid.  Each  10  c.c.  of  X/5  alkali  used  corresponds,  therefore,  to 
one  valency  either  carboxyl  or  hvdroxyl  of  the  gallic  acid. 


made  up  to  various  volumes  with  alcohol.     After  standing 
overnight,  the  following  figures  were  obtained  : — 

X'eutralisation  value. 


Total  volume. 
250  c.c. 
275  c.c. 
300  c.c. 


43-4 
46-2 

4S-0 


Hence,  although  the  use  of  alcohol  in  moderate  quantity- 
is  an  advantage  in  completing  the  precipitation,  the  use 
of  larger  quantities  causes  the  neutralisation  value  to 
increase  considerably.  With  the  smaller  quantity  of 
alcohol,  the  following  results  were  obtained  : — 


Total  volume,  25C 

c.c.  ; 
baryta 

100  c.c.  acid,  and  100  c.c 
solution. 

Experiment. 
1 
2 
3 

4 

Xeutralisation  value. 
43-6 
44-0 
43-5 
43-4 

showing  that  all  the  four  (OH)  groups  of  gallic  acid, 
both  carboxylie  and  phenolic,  are  saturated  in  this  case 
with  barium,  and  that  the  larger  quantities  of  alcohol 
probably  cause  the  preeipitate~to  carry  down  with  it. 
mechanically,  some  more  baryta.  To  eliminate  this 
co-precipitation,  it  was  found  necessary  to: — (1)  Use  a 
still  smaller  excess  of  baryta  (150  c.c.  acid  to  100  c.c. 
alkali)  ;  (2)  carry  out  the  precipitation  at  the  water-bath 
temperature,  which  also  gave  a  precipitate  more 
coagulated,  and  therefore  easier  to  filter ;  (3)  add  the 
baryta  gradually  to  the  hot  mixture  of  alcohol  and  acid 
so  that  the  baryta  is  never  in  excess  until  the  precipitation 
is  complete,  and  then  to  heat  the  mixture  on  the  water- 
bath  for  20 — 30  minutes.  By  these  means  the  error 
attributed  to  co-precipitation  was  much  reduced,  and 
41-5  was  obtained,  confirming  the  figure  40  as  representing 
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ass 


the  true  n.  ut ruli-siit ion value  of  H«l  0.0.    \   60 

This  con. -ponds   iii  iilisiii'|iiiun  by   1   grin,   of  dr\    ^ 1 1 1 U «.- 

in  -ill    hi     I'-'.,    i'..'.     \    •'.    Inn  \  in.      Parker    anil    I'm  in 

l  arm.  dry  gallic  aoid     l77-76c.c  N  S alkali  ("Collegium," 

1904,    p.    267).      This    figure   would    correspond    ti>   the 

neutralisation  ..f  6'69  eq.  ..I  alkali,  by  1  eg,,  of  gallic  ai  id 

obvious!-  mi  impossible  result,  and  presumably  a  clerical 

error. 

■_'.  Protocatechuic  acid.  —Some  experiments  were  now 
made  willi  N  BO  protocateclniio  mid  (:H)S  '.-nh-.  per 
litre)  with  a  view  to  detennining  the  solubility  of  its 
barium  precipitate,  and  also  in  the  hope  of  continuing 
the  above  view  of  the  constitution  of  tins.'  preoipif 
It  « u~  found,  however,  that  in  aqueous  solutions,  no 
ipitate  was  produced,  and  thai  although  alcohol  did 
produce  precipitation  n  by  no  means  completed  it,  and 
that  larger  quantities  nf  alcohol  resulted  merely  in  the 
baryta  being  thrown  oul  of  solution. 

In  a  similar  way,  \  6  sugar-lime  gave  no  preoi I i\ .i te 
with  protocatechuic  acid,  and  the  addition  of  alcohol, 
even  in  small  quantities,  resulted  in  the  precipitation  of 
lime,  li  i-  bj  no  means  certain,  though  not  improbable 
that  free  protocatechuic  acid  exists  in  natural  tanning 
materials,  but  in  any  case  il  is  a  derivative  of  all  catechol 
tannin-,  and  it-  behaviour  may  probably  be  taken  as 
typical. 

:t.  Digallic  acid. — These  experiments  were  made  with 
a  commercial  sample  of  pure  gallotannic  acid.  The 
moisture  was  estimated  112  |»t  cent.)  at  100  (_'..  ami  a 
\  .".ii  solution  made  np,  assuming  the  rest  to  be  digallic 
acid  (7*318  grms.  per  litre).  If  no  alcohol  was  used,  the 
neutralisation  values  varied  between  50  and  60,  and 
increased  with  standing:  — 


Stood. 

Neutralisation  value 

Ii  hours 

49-0 

24        .. 

54-3 

36      .. 

59-5 

As  the  filtrate  oxidised  on  exposure  to  air.  it  was  con 
eluded  that  precipitation  was  not  complete,  and  hence 
alcohol  was  again  used.  It  is.  of  course,  possible  that 
tins  imperfei  I  precipitation  was  due  to  the  gallic  acid 
which  i-  present  as  a  constant  impurity.  The  neutra- 
lisation values  now  varied  between  tiO  and  70.  and  Still 
increased  with  the  time  of  .standing. 

The  effect  of  precipitating  hot,  and  of  heating  ■ 
noticed,  ami  after  trying  various  times  and  conditions 
it  was  found  that  the  results  converged  to  a  consistent 
neutralisation  value  of  76"0  after  l\  hours  heating  on 
the  water-bath.  As  also  observed  with  gallic  acid,  hoi 
ipitation  ami  subsequent  heating  was  an  advantage 
regards  rapid  filtration.  Concordant  results  were  not 
obtained  under  any  other  conditions. 

It  wa.-  noted  that,  if  the  filtration  be  carried  out  imme- 
diately utter  precipitation,  the  results  approximate  to 
60,  which  would  correspond  to  the  saturation  of  all  the 
six  hydroxy)  groups  of  digallic  acid:  but  that  if  the 
mixture  be  allowed  to  stand  or  is  heated,  the  value 
incr.-. -•  s.  i  bis  is  best  explained  on  the  assumption  that 
the  digalli.  acid  is  hydrolysed  by  the  action  of  the  baryta, 
and  that  2  mols.  ol  gallic  acid  being  produced,  the  true 
neutralisation-value  approximates  now  to  SO.  the  lower 
number  actually  found  being  due  to  the  non-tannin 
impurities  present  in  the  sample;  since  any  gallii 
present  would  he  estimated  along  with  that  produced  by 
hydrolysis-and  would  not  cause  very  serious  error. 

Experiments  with  X  u  sugar-lime. 

I.   Gallic    acid. — Some     preliminary    experiments    with 

varying  excess  fully  bore  out  the  remarks  made  in  cas 
baryta  as  to  the  unreliability  of  using  large  excesses,  both 
on  account  of  co-precipitation  and  from  the  magnitude  of 
the  error  which  is  involved  in  small  differences  in  titration. 
When  no  alcohol  was  used,  the  filtrate  was  easily 
oxidisable  on  exposure  to  air,  though  perhaps  to  a  less 
extent  than  in  the  case  of  baryta,  and  hence  the  addition 
of  alcohol  was  again  tried.  The  error  due  to  co-pre- 
cipitation was.  however,  much  more  considerable  in  this 
case  than  with  baryta,  and  was  perceptible  even  when  the 
alcohol  was  diminished  to  comparatively  small  quant 


the  neutralisal rata  mil;  with  the  di 

..I  alcohol  from  BO  toward     K) 

The  actual  results  are  as  follows: — 

Precipitation   hot,   and   mixture   heal  in   I r. 

160  '■■'■.  of  gallic    eel  solution  and  100  c.c.  of  Bugs 
(N/5). 


\d.led  alcohol. 

Neutralisation   value 

;.ii  c.c 

49-2 

40   c.c. 

47-9 

30  i... 

Hi-7 

20    C.C. 

I.e.". 

Ill    i.e. 

III 

."l    I.e. 

13-6 

(Precipitation  cold  and  mixture  nol  heated.) 
(  Filtered  ai  once.)     50  17-9 

(After  standing  two 

or  three  days  with 

occasional  shaking. )     50  C.C.  19*3 

"id  e.e.  water  and  no  alcohol  42-0 

The  results  confirmed  the  view  thai  the  real  neuti 
tion  value  is  40,  corresponding  to  the  saturation  of  all 
hydroxy!  groups;    bul  we  have  nol  yel  succeeded  in  tin- 
ease  of  sugar-lime  of  eliminating  at  the  same  time  both  tin- 
errors  of  co-precipitation  and  of  solubility. 

Some  experiments  were  made  using  cane-sugar  syrup 
in  place  of  alcohol,  in  the  hope  of  rendering  the  pre- 
cipitate insoluble  by  virtue  of  its  alcoholic  structure,  and 
at  the  same  time  abolishing  co-precipitation,  but  the 
result  showed  the  sugar  to  have  a  very  peculiar  effect  on 
the  lime  precipitation,  changing  its  colour,  bringing  a 
greal  deal  of  it  into  solution,  making  the  filtrate  deep 
yellow  and  much  more  easily  oxidisable.  and  rendering 
the  end-point  of  the  titration  indefinite.  The  results 
showed  also  a  considerable  increase  in  the  neutralisation 
value,  which  rose  to  49-2.  What  this  means  is  difficult  to 
see.  but  the  sugar  evidently  introduces  another  unknown 
chemical  change,  and  still  further  complication  in  the 
method,  and  is  therefore  best  avoided  altogether.  Experi- 
ments with  sugar-baryta  fully  bore  out  the  above 
observations,  quite  similar  effects  being  observed. 

2.  Protocatechuic  arid  was  not  experimented  with 
quantitatively  with  sugar-lime  for  similar  reasons  to 
those  which  prevented  its  titration  with  baryta  (v.-.i. 

3.  Digallic  acid.  It  was  thought  desirable  to  confirm 
the  view  as  to  the  hydrolysis  of  digallic  acid  by  alkalis 
by  making  a  few  experiments  with  sugar-lime  in  addition 
to    those    with    baryta.     No    alcohol    was    used.      The 

results  show  neutralisation  values  of  al t  50  when  the 

mixture  is  filtered  and  titrated  at  once,  and  thai  this 
increases  with  tune  and  with  heating  until  the  figure 
reaches  74-S,  which  is  obtained  alter  two  hour-'  heating 
on  the  water-bath.  This  fully  bears  out  the  theory  thai 
the  digallic  acid  is.  as  one  would  expect,  hydrolysed  by 
the  lime  to  2  mols.  of  gallic  acid,  and  the  near  agreement 
between  the  figures  obtained  when  the  reaction  is  com- 
plete for  both  baryta  and  lime,  is  an  interesting  con- 
firmation of  the  idea  that  the  discrepancy  from  the 
theoretical  su  is  due  to  the  impurity  of  the  sample. 

Furl1  •  nte. 

Some  experiments  have  also  been  made  with  the  tannin 
of  quebracho.  An  aqueous  solution  of  the  partially- 
purified  tannin  was  made,  and  by  repeated  filtration 
through  the  candle  was  made  cl 

I.  "in  c.c.  contained  0-2124  gnu.  soluble  matter.  150  c.c 
when  mixed  with  loo  c.c.  X  5  bi  dish- 

brown  precipitate,  which  was  filtered  at  once  with  the 
usual  apparatus.  The  filtrate  was  deep  yellow,  and 
easily  oxidisable.  with  precipitation.  The  result  showed 
that  100  c.c.  of  the  solutio  of  X  :. 

alkali  (i.e..  1  <rrm.  dry  substance     51*43    .c.  sugar-limi 

•_'.  The  same  quantities  of  tannin  and  baryta  solution 
were  now-  mixed,  and.  as  i'  was  noticed  that  the  filtrate 
was  as  yellow  as  before,  the  solution  was  made  up  to 
.'SIX'  c.c.  with  alcohol,  and  filtered.  The  filtrate  was  now 
decidedly  less  yellow,  but  the  colour  and  oxidisability 
were  still  present.  The  result  showed  H»i  c.c.  tannin 
solution =23-21  c.c.  X  5  baryta,  »'.e.,  1  gnu.  dry  substance 
=  .">4-21  c.c.  X  5  baryta. 

3.  A  further  experiment,  in  which  the  sugar-lime 
1 .c.i  was  added  to  the  hot  tannin  solution  '  150  c.c.  I  and 
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"the  mixture  heated  If  hours,  showed  a  considerable  increase 
in  its  absorptive  value.  100  cc=36-97  co.  X  5  sugar- 
lime  li.i-..  1  grm.  tannin =87-03  c.c.  lime).  In  this  case 
the  nitrate  was  even  more  yellow  than  in  experiment  1. 

These  experiments  show,  we  think,  that  the  compounds 
of  quebracho  tannin  with  both  lime  and  baryta  are 
soluble  in  water,  but  they  are  less  soluble  in  water  with 
alcohol  added.  As  this  can  only  he  done  in  ease  of  baryta. 
it  is  possible  that  a  series  of  experiments  might  determine 
that  particular  quantity  of  alcohol  which  would  make  the 
quebracho-tannin  compound  with  baryta  quite  insoluble, 
but  it  is  clear  that  this  quantity  must  be  a  greater  pro- 
portion than  any  hitherto  used,  and  which  would  probably 
cause  serious  co-precipitation.  This  it  is  impossible  to 
examine,  but  it  is  conceivable  that  in  presence  of  que- 
bracho-tannin only  the  error  might  be  a  constant  one. 
If  the  quantity  of  alcohol  is  much  increased,  baryta  is 
itself  thrown  out  of  solution.  This  is  only  an  illustration 
of  what  must  happen  with  the  rest  of  the  tannins,  the 
amount  of  alcohol  necessary  for  complete  precipitation 
will  differ  in  each  case  ;  and  when  determined  for  every 
tannin,  other  errors  would  have  to  be  made  constant  by 
exactitude  of  manipulation,  &c.  The  last  experiment, 
recorded  above,  also  points  very  strongly  to  the  hydrolysis 
or  decomposition  of  the  tannin  by  the  alkali,  and  this 
opens  up  the  same  questions  of  solubility,  &c,  which  were 
discussed  in  connection  with  digallic  acid. 

The  authors  conclude  from  the  above  experimental 
work  that  the  Parker-Payne  method  in  its  original  form 
is  altogether  unreliable  and  useless.  Apart  from  the 
unsatisfactory  experimental  methods,  and  the  obvious 
liability  to  error  involved  in  the  indirect  determination 
of  a  small  quantity  by  the  use  of  a  large  excess  of  another 
reagent,  it  is  evident  that  in  these  experiments  we  are 
dealing  with  precipitates  which  are  not  definite  metallic 
compounds  of  gallic  and  digallic  acids,  &c,  but  of 
indefinite  constitution  and  which  var\T  in  composition 
with  all  variations  in  methods  of  workins,  concentration, 
temperature,  method  and  order  of  admixture,  &c.  More- 
over, the  method  is  liable  to  break  down  at  any  time  upon 
the  question  of  the  solubility  of  the  precipitate,  since  its 
whole  theory  assumes  the  insolubility  of  the  compound 
formed  with  lime  or  baryta,  and  this  is  found  to  vary  with 
the  different  tannic  acids,  and  in  fact  it  is  known  that 
gambier  and  some  other  tanning  materials  do  not  give  a 
precipitate  at  all  with  lime  or  baryta. 

This  objection  to  the  method  might  be  overruled  if  we 
could  accept  the  assumption  of  Parker  and  Payne  that 
"  the  majority  of  tanning  materials  depend  upon  the 
anhvdrous  digallic  acid  content  for  their  activity  as 
tanning  agents."  If  this  were  true,  and  we  were  esti- 
mating the  same  thing  every  time,  we  might  hope  for  a 
general  method  on  these  lines.  Unfortunately,  it  is  well 
recognised  by  all  organic  chemists  that  the  tannins  form  a 
class  of  very  varied  constitution,  and  all  the  variations 
which  Parker  and  Payne  ascribe  to  the  mysterious  entity 
"  colour-weight  "  are  equally  well  explained  by  the  much 
more  natural  view  that  the  tannins  vary  in  molecular 
•weight,  and.  consequently,  in  their  percentage-absorption 
by  gelatinous  fibres. 

Again,  the  observed  hydrolysis  of  digallic  acid  in  the 
presence  of  alkalis  is  further  evidence  for  the  unreliability 
of  the  method.  What  occurs  with  digallic  acid  is  only 
typical  of  what  will  happen,  in  all  probability,  with  most 
other  tannins,  so  that  we  have  to  face  the  question  not  only 
of  the  solubility  of  precipitates  of  the  tannins  with  baryta 
and  lime,  but  also  that  of  the  products  of  hydrolysis. 
These  are  not  at  all  well  investigated,  and  it  is  quite  a 
possibility,  for  example,  that  some  tannin  would  give 
protocatechuic  acid  as  one  of  its  products  of  hydrolysis 
which,  as  shown  above,  cannot  be  estimated  by  this 
method.  As  a  general  method  of  analysis,  therefore,  the 
process  is  useless,  though  it  is  quite  possible  that  it  might 
be  so  modified  as  to  give  reliable  results  in  many  cases  for 
a  given  material.  It  is  greatly  to  be  regretted  that  we  are 
driven  to  these  conclusions,  since  the  method  appears  at 
first  sight  very  promising,  especially  on  account  of  the 
sharp  end-reaction  of  the  reagents  with  phenolphthalein. 
A  rapid  process  for  the  control  of  tannery  liquors  is  very 
urgently  needed,  and  if  at  the  same  time  it  could  estimate 
their  acidity,  its  value  would  be  still  further  increased. 


Discussion. 
Mr.  A.  Guthwe  said  that  he  had  tried  the  method  when 
it  was  first  published,  but  obtained  disappointing  results. 
Owing  to  the  hot  weather  at  that  time,  the  temperature 
of  the  liquors  was  about  35°  C,  and  this  affected  the 
solutions  noticeably.  Immediately  after  filtration  the 
filtrate  was  clear,  but  quickly  became  turbid  owing  to 
rapid  oxidation.     High  results  were  invariably  obtained. 

Mr.  T.  Faibley  asked  whether  methylated  spirits  or 
pure  alcohol  was  used  in  these  experiments.  It  was 
commonly  understood  that  these  complex  bodies  were 
unstable  in  alkaline  liquids,  and  pyrogallic  acid  was  well 
known  as  a  rapid  absorbent  of  oxygen  under  such  con- 
ditions. This  property  was  possessed  in  a  less  degree  by 
other  similar  bodies.  He  thought  precipitation  by  salts 
of  the  heavier  metals  in  place  of  those  of  the  alkaline 
earths  might  be  of  use  in  the  work. 

Mr.  F.  K.  Kopecky  said  he  always  thought  that  it  was 
useless  to  attempt  this  kind  of  work  with  tannins  in 
alkaline  solutions. 

Mr.  H.  G.  Bennett  thought  there  might  he  a  possibility 
of  working  with  tannins  in  alkaline  solutions  if  free  access 
of  air  were  prevented.  Errors  due  to  this  might  bo 
eliminated  by  using  the  special  apparatus  mentioned  in 
the  paper,  in  place  of  experiments  conducted  like  those 
of  Payne  and  Parker  with  open  funnels  and  beakers,  and 
exposed  filtration.  The  whole  method  stood  or  fell  on  the 
solubility  or  insolubility  of  the  precipitates,  and,  as  this 
would  vary  with  each  tannin,  it  would  be,  therefore, 
necessary  to  determine  the  requisite  quantity  of  alcohol 
to  be  used  for  each  different  tannin. 

Prof.  H.  R.  Peoctee,  in  rephT,  said  that  some  of  the 
salts  of  the  heavy  metals  did  give  good  results.  He  had 
tried  precipitation  with  copper  and  treatment  with 
ammonium  carbonate,  as  Dreaper  suggested,  and  obtained 
good  results  under  certain  conditions.  Pure  alcohol  was 
used  in  all  the  experiments. 


Meeting  held  at  Leeds,  on  Jlonday,  February  2&h,  1906. 


ME.    THOEP    WH1TAKEE   EN"    THE    CHAIR. 


THE    ESTIMATION    OF    AMMONIA    IX     USED 
LIME    LIQUORS. 

BY    H.    E.    PROCTER    AND    DOUGLAS    JIi'CANDLISH 

(Contribution   from   the   Leather   Industries   Department 
of  the   University  of  Leeds). 

When  a  hide  is  placed  in  a  fresh  lime  liquor,  practically 
no  uuhairing  action  takes  place  at  first.  If  the 
liquor  has  previously  had  hides  taken  tlirough  it,  or  is 
allowed  to  stand  in  contact  with  hide  for  a  sufficient 
time,  a  putrefactive  action  takes  place,  due  to  the  action 
of  bacteria  upon  the  organic  matter  of  the  hides.  The 
lime  will  now  have  acquired  the  property  of  softening 
the  epidermal  layer  in  which  the  hair-roots  are  situated, 
so  that  the  hair  can  be  easily  removed.  In  addition  to 
this,  it  will  exert  a  solvent  action  upon  the  hide  itself. 
The  exact  nature  of  the  products  of  trie  combined  action 
of  the  bacteria  and  lime  upon  the  hide  is  not  known, 
but  one  thing  is  certain,  that  ammonia  is  always  formed 
together  with  amino-compounds  of  uncertain  constitution. 
It  may  be  said,  speaking  generally,  that  the  amount 
of  ammonia  in  a  liquor  is  proportional  to  its  age  ;  the 
older  it  is,  the  more  ammonia  is  present  in  it.  As  the 
solvent  action  of  a  liquor  increases  with  the  age,  and 
ammonia  itself  has  a  solvent  action,  it  follows  tbat  the 
ammonia  will  afford  a  standard  by  which  the  activity 
of  a  liquor  may  be  judged.  It  is,  therefore,  of  importance 
to  the  tanner  to  know  the  amount  present  in  the  "  limes  " 
with  some  degree  of  accuracy.  The  estimation  of  ammonia 
in  such  a  liquor  appears  at  first  sight  to  be  a  simple 
matter,  the  method  which  naturally  suggests  itself  is 
that  of  distillation  in  an  ordinary   Kjeklahl's  ammonia 


M.ir.-i.  :u.  num.!         PROCTER  A    UcCANDLISH      wi\n>\IA   l\    USED   LIME  LIQ1 


apparatus      [here   are   two   obstacles   whioh    make   the 
determination  by  this  method  difficult  and  inaoou 

In  the  in  -i   I'll'  e,  i  be  prt  - a  kind  oi  i 

matter  causes  considerable  Crothing  to  take  place  when 
the  liquor  ia  boiled     the  liquor  rises  up  tb  il  the 

Bask,  and  is  carried  over  into  the  Btandard  acid   tinle 
the  beating   ia  oarefullj    regulated.     Xhia  diffioultj 
be  overcome  by  the  addition  of  .1  In  mi  0-5  c.o.  oi  turpi  n 
to   the   liquor    previoua  to  distillation,   whioh  effectn 
preventa   frothing.     As   already   atated,    in   addition    to 
ammonia,  oompounds  ol  a  complicated  nature  are  pi 
in   the  lime  liquor.     When  heated   with  lime,  ammonia 

is  farmed  as  a  decomposition  product  oi  these  nitroge 

oompounds.     Thus,   even   after   prolonged   boiling,   then 
are   always   traces  of  aminouui    evolved    from    lln 
liquor,  and  the  fixing  oi  a  definite  end-point   i"  the  dis- 
tillation is  rendered  diffioult. 

'I'll.-  objections  to  heating  the  liquor  1 rercome  in 

8ohloessing'a    method    for    the   estimation    oi    ammo 
This  method  oonsista  of  placing  a  measured  volume 
the  anunoniaca)  liquor  in  a  shallow  basin  over  .1  second 
basin  containing  s   measured   volume  of  standard  acid, 
both  being  covered   bj   a   Ml  jar  fitting  air-tight   on 
glass  plate.     They  are  allowed  to  remain  for  two  or  threi 
days,  and  then  the  amount  of  ammonia  absorbed  by  the 
aoid  is  determined  in  the  usual  way. 

Apart  from  the  inconvenient  length  of  time  required 
for  tin'  determination,  the  method  is  not  strictly  aim 
Experiments  were  made  in  which  known  amounts  ot 
ammonium  salts  were  added  to  saturated  lime  water 
and  allowed  to  stand  over  standard  acid  for  four  or  five 
days.  Even  after  this  time  the  calculated  quantity  oi 
ammonia  was  not  found  to  be  absorbed  hy  the  acid. 
The  deficiencies  in  the  methods  described  led  to  tho  search 
for  one  which  would  be  more  accurate  and  as  speedy  as 
the  former. 

rha  first  method  tried  was  as  follows : — A  current  of 
air,  freed  from  carbon  dioxide  and  ammonia  by  passing 
through  U -tubes  containing  potassium  hydroxide  and 
sulphuric  acid,  was  rapidly  drawn  through  tile  ammoniaeal 
liquor  contained  in  a  "  glass  worm,"  such  as  is  used  in 
gas  analysis,  by  means  of  a  water-jet  pump.  The  air 
charged  with  ammonia  was  now  passed  through  a  (J-'"'" 
containing  a  known  volume  of  standard  acid.  From 
the  volume  of  lime  liquor  taken,  and  the  amount  of  acid 
neutralised,  the  percentage  of  ammonia  may  be  readily 


aloulated.     'Trials   wi 

alts  to  saturated  lim< 
oed    in    a    water-bath.     Determinate 

ed  out  ■  

the  bath  wa    rai  that  the  h  hoi  0  ouia 

evolved  in  abi 

1  oarried ,  and  alt  bough  in 

e  over  in  46  to  60  mi 
bi    allowed  wit  h  safetj   for  the  c< 
ammonia  is  one  hour. 

In  place  oi  the  .1 1 o"   ialf  and  lime  ■>-.. 

...  taken  and  the  ammonia   detn  1  mined  in 

the  same    waj .     1  lonsiderable    trot b  a 
the  addition  of  turpentine  again  prevented  if      B  |    >'iug 

1.    detei  mini 

nines,  the  results  obtained  wei  ><•     Con- 

be  experiment  foi  I  '.  I"  mi  .  ;  !■■  1  ■■  wasno  increase 
hi  the  yield  oi  ammonia,      this  tend    to  show   that 

ii     decomposition    of    the    nitrogenon 
whioh  take-  place  at  the  boiling  point  ol  the  liquor  (about 
L02    I'.). doe-  not   take  plaoi    to  any  noticeable  extent  at 
05°  (  ..  (the  tern]    ratun    of  tho  liquor  in  the  worm  when 
the  bath  is  at  90    C). 

The  time  taken  by  the  method  described  is  con-iderably 
reduced  by  using  thi  following  modified  apparatus  in 
whioh  the  liquor  is  distributed  over  a  large  surface  and 
a  rapid  current  of  air  drawn  over  the  exposed  liquid. 

\   piece  of  glass  tubing    (about    Tg    in.    bore)    drawn 
out  to  a  tine  point  at  one  end  is  bent  as  shown  by 
Pig.   1.     A  second  tube,  13,  of  same  diameter,  is  slightly 
.  I'lened  at  one  end  and  fixed  over  tho  narrow  end  oi 
the  two  being  kept  in  position  by  wiring,  at  first  somewhat 
loosely,    round   a   piece   of   cork,    and   securely   fastened 
after  adjusting,  as  described  below.     The  tubes  are  now 
fitted  in  a  wide  test-tube  (10  in,   by  "2  in.)  containing 
sufficient  water  to  cover  the  junction  of  A  and  B,  the 
free  end  of  A  passing  through  a  two-holed  rubber  stoj 
and  a  piece  of  bent  glass  tubing  through  the  second  hole 
1-   connected  to  a  water-pump,    by    means  of   which  a 
current  of  air  can  be  drawn  through  A  and  B. 

The  tubes  are  now  easily  adjusted  so  that  a  continuous 
am  of  water  is  carried  up  B  along  with  the  air,  some 

1  also  escaping  from  the  oi     B  and  passing  up 

outside  it.     When  in  this  the  tubes  are  securely 

.  ned  and  replaced  in  the  boiling  tube,  which  is  carefully 

filled  with  broken  glass.   &c.,   up  to  within  2  in.  of  the 
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top  of  the  tube.  Over  the  top  of  B  is  placed  the  inverted 
head  of  a  thistle  funnel,  the  aperture  wbei  o  was 

connected   having   been   oarefuUy   sealed.     Thi 
a  distributor  for  the  liquid  which  is  carried  up  I  ibe  B, 
causing  it   to  run   back   evenly  over   the      broken 
contained  in  the  tube.     The  tube  A   is  oonnected   with 
U-tubi  s.  containing  sulphuric  acid  and  ei  oda,  to 

remove  any  ammonia  and  carbon  dioxide  contained  in 
the  laboratory  air  (as  shown  in  Kg.  2).  the  other  outlet 
of  the  boiling-tube  being  connected  to  a  (J  >  ning 

normal  acid,  which  in  turn  is  connected  to  the  vacuum 
pump.  It  is  advisable  to  have  a  spray  catcher  (a  bulb 
containing  glass  bead  d        -         oraal  acid  tube, 

in  order  that  there  loss   when  air  is  rapidly 

drawn  through  the  acid! 

The  estimation  of  ammonia  I  out  in  th        me 

w  ay  as  in  the  previous  method.     The  filled  tub  :       '1 

in  the  water-bath  raised  to  90°  ft,  and  the  ammoniacal 
liquor  introduced  through  A,  a  filter -funnel  being  attached 
for  this  purpose,  and  slight  suction  applied  at  the  outlet 
tube  to  facilitate  the  operation.  It  is  found  convenient 
to  use  50  c.c.  of  lime-liquor  and  absorb  the  ammonia 
in  30  to  40  c.c.  of  N/50  sulphuric  acid,  but  the  stre 
of  the  latter  should  be  increased  if  very' old  lime  liquors 
are  being  examined.  When  the  experiment  is  in  progress, 
the  liquor  is  continuously  raised  to  the  top  of  tube  B, 
thrown  back  by  the  thistle-funnel  upon  the  broken  glass 
and  runs  to  the  bottom  of  the  tube.  In  this  way  a  con- 
tinuous circulation  of  the  liquor  takes  place.  It  was 
proved  that  all  the  ammonia  was  driven  oil  from  known 
quantities  of  ammonium  salts  in  30  minutes,  and  that 
on  repeating  the  determination  several  times  with  the 
same  lime-liquor  consistent  results  were  obtained.  There 
is  no  difficulty  caused  by  frothing,  as  the  thistle-funnel 
breaks  any  bubbles  which  are  formed,  and  so  does  away 
with  this  source  of  trouble.  Beyond  the  preliminary 
work  of  fixing  up  the  apparatus  there  is  not  much  trouble 


in  carrying  out  the  determination  by  this  method.  A 
point  which  specially  commends  it  "to  a  chemist  in  a 
tanneiy  is  that  alter  having  been  started,  the  experiment 
requires  no  further  attention  until  the  half  hour  is  com- 
pleted and  the  final  titration  of  the  acid  has  to  be  made. 
( >b\  iously,  if  preferred,  air  can  be  forced  instead  of  sucked 
through  the  apparatus. 

Discussio.v 

Mr.  Thorp  Whitaker  said  he  was  much  impressed  by 
the  similarity  of  the  useful  apparatus  described,  to  the 
Sozhlet  extractor.  They  were  alike  in  working  con- 
tinuously. 

Jlr.  T.  Fairley  thought  the  method  might  turn  out  to 
be  of  use  in  the  estimation  of  ammonia  in  many  cases  where 
heat  was  undesirable.  In  the  estimation  of  ammonia  in 
urine  he  had  known  it  necessary  to  let  the  urine  stand 
six  or  seven  days  over  sulphuric  acid.  If  ferment ation 
set  in,  the  decomposition  of  urea  might  result,  with  eon- 
sequent  error.  Any  method,  therefore,  which  gave  hopes 
of  differentiating  between  ammonia  originally  present  in 
bodies  and  that  formed  from  derivatives  of  ammonia 
during  the  process  of  treatment  w  ith  alkali  and  distillation, 
would  be  welcome. 

Mr.  IX  Mi  '•  mentioned  that  the  air  was  freed 

from  carbon  dioxide  before  passing  through  the  apparatus, 
in  order  to  prevent  deposition  of  calcium  carbonate  on  the 
broken  glass.  If  this  took  place  it  would  necessitate 
constant  cleaning  of  the  apparatus. 

Prof.  H.  R.  Procter  said  that  a  larger  amount  of 
broken  glass  might  be  useful.  The  idea  of  raisiug  a  liquid 
by  a  current  of  air  could  be  applied  to  several  methods. 
He  thought  the  old  method  for  the  determination  of 
small  quantities  of  ammonia  was  now  quite  discredited. 
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English  Patents. 

Tanks  [Settling]  /or  the  purpose  of  producing  a  liquid 
free  from  suspended  solids.  J.  Eieldhouse,  London. 
Eng.  Pat.  2520,  Feb.  8,  1905. 

The  tank  consists  of  two  parts — an  inner  one,  cylindrical 
in  shape  and  conical  at  the  bottom,  which  is  siirrounded 
by  an  outer  circidar  tank  divided  into  two  or  more  radial 
compartments  and  also  conical  at  the  bottom.  The  inner 
tank  serves  as  a  distributing  chamber,  and  communicates 
by  separate  conduits  with  the  outer  tanks,  which  serve 
as  settling  chambers.  Sludge  valves  are  provided  at 
the  bottom  of  the  tanks,  the  one  at  the  bottom  of  the 
inner  tank  being  protected  by  a  cone-shaped  arrangement 
which  prevents  deposition  of  sludge  on  the  sloping  walls 
of  the  lower  part  of  the  tank.  From  the  outer  tank  the 
clear  liquid  flows  under  scum  boards  over  a  sill  into  a 
collecting  channel,  which  leads  to  the  discharge  pipe. 
The  scum  boards  are  movable,  and  when  lowered  allow 
the  scum  to  be  periodically  run  off  through  a  separate 
valved  channel. — W.  P.  S. 

Disintegrating,   drying  am  line.     H.   L.   M. 

Mundy,   J.    R.    Broadley,    and    H.    S.    Rhodes,    Leeds. 
Eng.  Pat,  4426,  March  3,  1905. 

TnE  materials  to  be  treated  are  placed  in  a  horizontal 
cylindrical  vessel  supported  by  a  hollow  shaft  on 
trunnions,    and    surrounds  q(,cjj 

horizontal   cylinder,    forming   a   heat  Either' 

or  both  of  the  cylinders  mi       I  ted,  and  in  the  same 

or  in  opposite  directions.     The  inner  cylinder  is  provided 


with  arms  or  beaters  which  may  be  attached  either  to 
the  interior  of  the  cylinder,  or  to  the  shaft,  and  also  with 
a  conveyor,  or  with  rakes,  for  the  purpose  of  removing 
the  material  when  treated.  The  materials  are  charged 
and  the  vapours  evolved  escape,  either  through  the  hollow 
shaft  and  trunnions,  or  through  special  openings  in  the 
ends  of  the  cylinder. — W.  H.  C. 

High    temperatures ;      Apparatus    for    measuring . 

A.  F.  Spooner,  Loudon.  From  La  Compagnie  pour  la 
Fabr.  des  Compteurs  et  Materiel  d'Usines  a  Gaz,  and 
C.  Fery,  Paris.  Eng.  Pat.  5668,  March  17,  1905. 
The  invention  relates  to  the  high  temperature  measuring 
apparatus  described  in  Eng.  Pat.  18,382  of  1904  (this  J., 
1905,  210),  which  consists  of  a  thermo-electric  telescope 
and  a  recording  galvanometer.  A  number  of  movable 
sector-shaped  screens  are  placed  in  front  of  the  mirror 
which  concentrates  the  heat  rays  upon  the  thermo-couple. 
The  screens  can  be  moved  by  a  screw  so  that  any  desired 
sector-shaped  fraction  of  the  surface  of  the  mirror  can 
be  exposed  to  the  heat  rays.  The  position  of  the  screens 
is  indicated  by  a  pointer  on  a  graduated  circle,  and  the 
instrument  is  calibrated  for  different  ranges  of  temperature. 
For  comparatively  low  temperature  observations  a  large 
portion  of  the  surface  of  the  mirror  is  used,  and  for  higher 
ranges  of  temperature  correspondingly  smaller  fractions 
of  the  surface  of  the  mirror  are  left  uncovered  by  the 
screens.  In  this  way  the  whole  range  of  temperatures 
which  can  be  measured  by  the  same  instrument  is  in- 
creased.— W.  H.  C. 

i       Patents; 

Separating-machine.     H.    Baldwin,    Youngstown,    Ohio. 

U.S.  Pat.  812,972,  Feb.  20,   1900. 
The  materials  to  be  separated  are  delivered  into  a  feeding- 
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ill  jus  I  inside  a  tapering  chamber  near  its  larger 
end,  which  has  openings  at  tl  I  for  the  di 

in  ilir  coarser  and  heavier  particles,  and  ■•!  the  smaller 
end  for  tin'  i  ■  ol  air  is  intro- 

duoed  with  .1  whii  in  into  the  Larger  end 

uying  forward  the  Lighter  particles 
smaller  fin  I 
fan.     The  internal  reeding  fan  1 
il  v. .ill  "  provided  with  an 
I  ho   materials  to  be 
are  directed  into  the  whirling  air  ourrent     U  .  II.  < '. 

s.    'I  hui  i     to     II 

Lo  lisville,     i\\.     I  .S.     Pat.     813,121, 

'  Biter-press  into  which  t he  material  to 
be  filtered  is  fed  bj  n  or  screw,  whirl 

throngh  opi 
near  the  upper  end  of  each    pi  Che   plates 

are  ribh  us  attached  to  the 

i   the-  latter  is  a  i 

[tend   through   the 
i  ol  the  press.     \\ .  li.  C, 

Patents. 
>.     L  C.   It.  .1.     Fr.  Oct.  14, 

213  of  1905 ;  this  J.,  1906,  7.— T.  F.  B. 
Mixing    apparatus.     L    C.    Trent.     Fr.     l'at.    :, 

Skb  U.S.  Pat.  806,214  of  1905  1906,  8.— T.  F.  B. 

S  r.-. 

filtration  of . 

S.    Gross    and    Qanz    and    Co.,    Akt.-Ges.     Ger.    Pat. 

163,135,  Nov.  7,  1902. 
Tiik   filtering  devii  slab    of    porous 

"filter-Si  I    of  filter-paper,  which 

is  held  in  place  upon  the  lilter-stone  bv  the  inflowing 
liquid. 

Fill, ring    [Photographic  -.     .if.] ;     App 

—   with   .  .P.    Dinglinger.     < 

Pat  162,821,   !  04. 

laratus  consists  of  two  1  i  ttles  fitted  air-ti 

of   a   stopper.     The   stopper   has   two   holes 

;   which  tn  end  of  one  tube 

lush  with  the  npper  side,  and  the  lower  end  of  the 

other  tube  Bush  with  the  lower  side  of  the  stopper.     One 

ains  paper-pulp,  glass-wool  or  the  like, 

"ttles  is  rilled  with  the 

liquid  to  be  filtered,  the  different  parts  of  the  apparatus 

are  fitted  together,  and  the  whole  is  reversed,  when  the 

liquid  flows  through  the  filter  into  the  other  bottle.     The 

mended  for  the  nitration  of  photographic 

developer-.      A  S. 

Process  for  the  pretention  of . 

J.  Ephraim.     Ger.  Pat.  163,370,  Nov.  10,  1903. 

In  the  condensation  of  vapour,  the  formation  of  fine 
mist  frequently  offers  difficulties,  as  the  extremely  fine 
particles  of  liquid  of  which  the  mist  is  composed,  pass 
through  the  condenser  unchanged.  According  to  the 
present   invention,   the   gaseous   mixture   containing  the 

1st  is  warmed  until  the  latter  has  partially  dis- 
appeared, and  is  then  again  cooled.  In  this  way  the 
truer  particles  of  liquid  are  converted  into  vapour,  which, 

sequent  cooling,  condenses  to  larger  drops  that  are 
retained  by  the  condenser.  The  operations  may  be 
repeated  as  often  as  is  necessary. — A.  S. 

Evaporating  apparatus.     S.  Duffher.     Ger.  Pat.  163,444, 

March   9, 
The  invention  relates  to  evaporating  apparatus,  in  which 
uiiig  units  are  arranged  in  tit; 
tical  heating  tubes  of  one  unit  disponed  d 
above  the  corresponding  tubes  in  the  unit  below.     Accord- 


Dg  units  increase  or 

,  ,>r  otherwise  vary  iii  diameter   from   the  loweBt 

id   are  so  nrranged   that  sufficient   B] 

them  and  the  Walls  of  the  evaporator  for 

tho    free    downward    movement    of    the    liquid    being 

Derated,  whereby,  it  is  clai  Lation 


II.— FUEL,  GAS,  AND  LIGHT. 

{Continued  from  page  213.) 

firn.      Times,  Eng.   Supp.,  March   7, 

,t    has.  with  tho  sanction 
d   to  continue  the  work  of  testing  the 
i    i   ;  i  work  was 

in  at  St.    Louis,   during   the   exhibition,   under 

I     ited  States  Geological 

Congi  he  necessary  appropriation 

for  the  pre  and  it  is  probable  that  coal-tes 

will  become  one  of  the  permanent  duties  of  the  Geological 

Survi  mes  are  sampled  under  the  rules  prescribed 

I     .  leological   Survey   and   the   American   Chemical 

Society.     When  the  coal  is  received  at  the  plant,  and 

is  unloaded,  it  is  sampled  by  taking  small  quantities 

cequent    inter'  als    from    the    conveying  apparatus, 

the   coal  in  the   meantime  having  been  passed  through 

rolls  and  reduced  to  a  uniform  size — li  ins.,  and  smaller. 

From  the  conveyors  the  coal  is  transferred  to  storage  bins, 

and  as  drawn  from  these  for  testing  purposes,  at  different 

portions  of  the  plant,  it  is  again  sampled  for  analysis. 

■      i        conclusions  of  tho  preliminary  report  are  as 

follows: — (1)  When  coal  is  converted  into  gas  and  used 

in  a  gas  engine,  its  average  efficiency  for  power  purposes 

l-   from   100  to   150  per  cent,   greater  than  when  used 

under    boilers.     (2)  The    poorer    grades    of    coal,    rated 

;    to    their   steam-raising   qualities,    give   better 

i  he  gas  producer  than  the  higher  grades  of  steam 

coals.     (3)  Lignites  used  in  the  gas  producer,  in  power- 

;  effici       y    are    equal    to    or    better   than   steam 

used  under  boilers.     (4)  Many  coals  high  in  sulphur 

or  ash  can  be  materially  improved  for  steaming,  coking, 

or    briquet  ting    purposes    by    washing.     (5)  Some    non- 

ag  coals  can  be  made  to  produce  a  fair  quality  of  coke 

n  addition  of  coal-tar  pitch  to  the  charge  of  coaL 

..live  statement  of  some  of  tho  results  obtained 

lag  plant  in  the  generation  of  power  (1) 

by  tho  boiler  and  steam  engine,  and  (2)  by  the  producer 

gas  engine,  shows  a  saving  in  favour  of  the  latter 

method  (eliminating  any  possible  differences  of  cost  of 

installation  and  of  operation)  of  more  than  50  per  cent. 

in  every  instanca,  and  in  one  case  the   amount   of   coal 

consumed  per  horse-power  per  hour  by  the  boiler  plant 

nearly  three  times  that  used  in  the  producer.      [T.R.] 

lesh  Patents. 

Filaments  for  electric  incandescent  lamps  ;    Manufacture 

incandescing .     A.    Just    and    F.    Hanaman, 

Budapest,   and     Ver.    >:iektiicitats    Act.-Ges.,    Ujpest, 
Hungary.     Eng.  Pat.  11,949,  June  7,  1904. 

See  Addition  of  June  10,  1905,  to  Fr.  Pat.  347,661  of  1904  ; 
this  J.,  1905,  1220.— T.  F.  P. 

Nickel;  Production  of .    H.  S.  Elworthy,  St.  Albans, 

and    E.    H.    Williamson,    London.      Eng.    Pat.    7714, 

April  11,  1805. 

Nickel  oxide  or  other  nickel  compound  is  first  reduced 

nesting  at  400°  C.   in  hydrogen,   water-gas  or  other 

reducing  gas,  and  the  metallic  nickel  produced  is  then 

further  heated  at  1200°  C-  in  an  atmosphere  of  hydrogen 

or  other  inert  gas  for  some  time.     The  porous  and  coherent 

then  crushed  to  grains  of  the  required  size,  which 

may  be  used  as  the  active  material  for  converting  oxides 

bon    and    hydrogen    into    methane,    according    to 

Lug.  Pats.  12,461,"ot  1902,  and   14,333  of  1904  (this  J., 

1903,  900;    1905,  1006).— A.  6.  I.. 

c2 


Cl.  DX— DESTRUCTIVE  DISTILLATION,  Ac.    Cl.  IV.— COLOURING    &c.       iMarch  3i.  is>06. 


United  States  Patents. 

roducing  and  consuming  apparatus;    Power . 

C   Ellis,  Assignor  to    Combustion   Utilities  Co.,   -New 

York.  U.S.  Pat.  812,194,  Feb.  13,  1906. 
This  system  for  tin-  production  and  consumption  of 
power-gas  comprises  a  gas-producer,  from  which  tn  gas  is 
led  by  a  pipe,  which  passes  through  a  cooling  vessel 
containing  water,  to  a  gas  engine.  I  he  products  of  com- 
bustion arc  taken  from  the  engine  by  a  pipe,  which  also 
passes  through  tin-  cooling  vessel,  ami  are  returned  to  the 
producer.  Means  are  also  provided  for  mixing  with  the 
products  of  combustion,  after  they  have  passed  through 
the  cooling  vessel,  air  from  the  atmosphere,  and  steam 
from  the  water  vaporised  in  the  cooling  of  the  products 
of  combustion.  —  \\  .  C.  H. 

Qas  , 


Apparatus   for    producing   

I'ans.      U.S.  Pat.  813,726,  Feb. 


G.    Marconnet, 
7.  1906. 
Ski:  I'r.  Pat  340,075  of  1904;   this  J..  1905,  745.— T.F.B. 

Qas  washer  ami  scrubber;  Combined .     L.  P.  Lowe, 

San  Francisco.  Cal.  U.S.  Pat.  812,217,  Fel..  13.  L906. 
The  combined  gas  washer  and  scrubber  consists  of  an 
L-shaped  shell.  The  horizontal  portion  is  provided 
with  an  overflow,  and  with  a  gas-inlet  which  extends 
below  the  level  of  the  overflow.  It  is  divided  into  two 
chambers  by  a  transverse  partition,  and  the  vertical 
portion — or  scrubber — is  also  divided  into  two  chambers 
by  a  vertical  partition.  The  shell  of  the  vertical  portion, 
next  to  the  horizontal  portion,  extends  into  the  latter,  but 
not  to  the  bottom.  The  gas  enters  the  horizontal  portion — 
or  washer — passes  over  the  transverse  partition  in  it, 
and  up  the  tirst  chamber  of  the  vertical  portion  to  the 
top,  from  which  it  is  conducted  by  a  pipe  to  the  bottom 
of  the  second  chamber  ;  and  in  each  of  these  chambers 
a  spray  is  provided. — W.  C.  H. 

Qas   purifier.     I..    P.    Lowe.    San   Francisco,    Cal.     U.S. 
Pat.  812,218,  Feb.  J  3.  1900. 

The  purifier  consists  of  a  casing  divided  vertically  into 
a  horizontal  series  of  chambers  ;  each  chamber  is  provided 
with  a  vertical  partition  dividing  it  into  two  compartments, 
which  are  connected  at  the  bottom.  At  the  bottom  of  each 
chamber  is  a  door,  opposite  to  the  vertical  partition. 
.Movable  supports  are  arranged  in  each  compartment  for 
purifying  material.  Over  the  chambers,  and  parallel  to 
them  is  a  pipe,  which  communicates  with  the  chambers 
by  valved  connections;  valves  are  also  arranged  in  the" 
pipe  over  each  partition.  By  this  system  the  gas  is 
passed  in  succession  through  the  chambers. — W.  C.  H. 

French  Patents. 


Combustible   gaseous    mixta  n  ; 

for    producing    a .     C. 

358,620,  Oct.   IS,  1905. 


Process   and   apparatus 
K.    Harding,     fir.    Pat. 


See  U.S.  Pat.  803,534  of  1905  ;   this  J.,  L906,  170.— T.F.B. 

Filament;    [Electric  furnaa  for  making}  An  indestructible 

for   lighting    and    heating.     <}.    Midland    anil    E. 

Delasson.     Second   Addition,   dated   Sept.   30,    1905.  to 
Ft.    Pat.   3411.307.  Sept.    17.    1904.     XL4.,   pace  271. 

German   Patek  i  s. 

Lignitf    and  tl:>    like;    Process  for   briquettiny by 

means    of    magnesium    oxychloride    (magnesia    cement) 

produced  within  the  same.     A.  Eckl.     Or.  Pat.  1(53,365, 

(lit.  22.  1903. 
The   dry   lignite   is   impregnated   with   hydrochloric   acid 
gas,  and  then  mixed  with  a  paste  of  magnesia  and  water. 

—A.  S. 

Retort;     Vertical for   the    manufacture   of   coal  gas. 

J.    Hasse.     Oer.    Pat.    163,533,   July   24,    1903. 

The  gas-outlet  pipe  extends  centrally  through  tin  retort 
and  i-  provided  with  openings  through  which  the  gas 
passes  from  the  retort  jnlo  the  pipe.  Tic  retort  is 
narrower  at  the  top  than  at  the  bottom,  whilst  the  gas- 


outlet  pipe  tapers  in  the  reverse  manner.  In  the  closing 
device  at  the  bottom  of  the  retort,  are  one  or  more  channel? 
through  which  water-gas.  oil-gas,  carburetting  agents,  or 
the  like  may  be  introduced  and  mixed  with  the  coal-gas 
produced  in  the  retort.  The  chief  advantage  of  this 
form  of  retort  is  that  the  shape  and  size  of  the  annular 
retort  chamber  can  be  altered  at  will  by  replacing  the 
gas-outlet  pipe  by  another  of  different  form. — A.  S. 

Retort  ;    Vertical for    carbonising  peat.      F.  Sellnow. 

Ger.  Pat.  l(j:;.20(i.  Sept.  30.  1903. 
The  retort  i-  heated  by  means  of  an  outer  heating  jacket,  a 
central  vertical  tube,  and  two  transverse  tubes  at  the  top 
anil  bottom  respectively,  all  communicating  with  ^tnv 
another  and  with  the  chimney.  On  the  under  side  of  the 
lower  transverse  heating  tube  arc  openings  through  which 
a  strong  draught  is  created  by  the  chimney.  The  gaseous 
and  tarry  decomposition  products  formed  above  tins 
heating  tube  are  thus  sucked  down  through  the  layer  of 
hot  peat-charcoal  below  the  heating  tube,  before  escaping 
to  the  chimney. — A.  S. 

III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  214  ) 

Paraffin  :    Detection  and  determination  of in  mixtures 

with    ceresin.     F.    Ulzer    and    F.    Somruer.      XXIII., 
page  286. 

Icthammon.  U.S.  Customs  Decision,  Jan.  29,  1906. 
It  has  been  decided  that  icthammon,  while  similar  in  use 
to  ichthyol  was  not  in  fait  ichthyol,  and  hence  not  free 
of  duty  as  "  ichthyol  "  under  paragraph  020  of  the  tariff. 
The  assessment  of  duty  at  25  per  cent,  ad  valorem,  under 
paragraph  !iS,  as  a  "  medicinal  preparation."  was  affirmed. 

[T.R.]    R.  \V.  M. 

French  Patent. 

Min' /a/    oils;     Apparatus    for   testing .     C    Roth. 

Fr.    Pat.    358,598,    Oct.    17.    1905.     Under  Int.   Conv., 
Nov.  24,  19H4. 

See  Fug.  Pat.  21,518  of  1905;   this.).,  1906,  236.— T.F.B. 

IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from   pagt    216.) 

Hydroxybenzoic    acids;     Some,   oxidation    products   of  the 

.     II.  A.  G.  Perkin.      Chem.  Soc.  Trans.,  190b.  89, 

251—  2b  1. 
The  present  [taper  deals  with  the  oxidation  products 
obtained  from  gallic  acid  by  the  action  of  potassium 
persulphate  in  presence  of  dilute  and  of  strong  sulphuric 
acid  (see  this  J.,  1905.  1087).  In  dilute  sulphuric  acid  solu- 
tion, the  chief  oxidation'product  consists  of  a  pale  brown 
substance,  which,  after  being  purified  by  crystallisation 
from  pyridine,  forms  small,  pale  yellow,  prismatic  needles. 
which  do  not  melt  below  300°  C.  The  compound,  liavel- 
lagic  acid.  Ci4HB0,,.  yields  a  penta-acety)  derivative 
melting  at  317—31!)  (.'.  On  treatment  with  boilin<_' 
potassium  hydroxide  solution,  it  yields  a  compound, 
C^HgOg,  closely  resembling  the  pentahydroxydiphenyl- 
methylolid  obtained  in  a  similar  manner  from  ellagic  acid 
and  which  is,  therefore,  considered  to  be  the  corresponding 
hexahydroxy  compound.  The  following  formula  is  given 
for  fiavellagic  acid  :  — 

H0/\C007\0H 

I       I  I       I 

HO\/O.CO\/OH 

OH 

Klavllagic  acid  closely  resembles  ellagic  acid,  but  has  a 
somewhat  yellower  appearance,  whilst  its  solution  in  alkali 
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i  well  ■  linn  ked  green  tint.    When  treated  with  nitrio  acid 
oontaining  ,  on  subsequent  'him  i 

blood-red   coloration   (Griessmayer   roaotion),    which    has 
long  been  considered  as  ch«  ol  ellagic  acid.     Ii 

rianted  wool  in  shades  similar   f o,   Bui 

than  those  produced   bj  I,   viz.,  on  ohromi 

mordant,  yellow  on  aluminj pale  greenish- 

yellow  ;    .mi  tm.   pale  yellow  ;    and  on  iron,  dark  olive 
brow  n 

By  the  oxidation  ol  gallic  aoid,  dissolved  m  ooncen 
sulphuric  acid,  a  mixture  oi  ellagic  and  Ravellagio  acids  is 
produced.      \    8 

Diaahcompounda  from  dim  m-,  and  p-Diamines ; 

benzidine).     L   Vignon.     Bull.    Soe.    Chim.,    1900,   35. 

126     129. 
Ink   author  endeavoured    to  combine   the   tetrazo-com- 
pounds  of  m-  and  p  phenj  lenediamine  with  aniline  to  form 
diazoamino  compounds   of   the  type  <  ,H  ,  A  .A  IK ',II;,)L. 
but   without   Bucoess.     The  action  ol  2  in. 4-.   of  diazo- 
bensene  solution  on   I    moL   of  o-,   m-  ami  p-phenylene- 
diamine  respectively  in  presence  "I  excess  of  potassium 
oarbonate   and    a    large    qnantitj    of   alcohol    was    then 
investigated,  in  the  hope  thai  the  .lia/.o  groups  might  he 
transferred   from   the  one   uucleus  to  the  other.      With 
o-phenylenediamine  a  tarry  unstable  mass  was  obtained, 
which  evolved  much  nitrogen  with  acids.     It  could  not 
be  purified  or  analysed,  but  the  author  considers  thai  it  i< 
probablj     t  „!l,i  Ml  A.. .(  ,  H  -,  ...        With       m-phenylene- 
diamine  a  smoother  reaction  was  observed.     In  presence 
of  sodium  acetate  a  red  precipitate  was  obtained,  which 
gradually    became    tarry    and    torn:,. I    a    reddish-brown 
magma.     On  washing  with  water  ami  crystallising  from 
alcohol,    reddish-yellow     crystals    of    Chrysoidine     were 
obtained.     The  author  considers  that  these  were  form.'. I 
according  to  the  following  equations: — 
2C,NS.N2(  I  +■  r,;li,i\ll..i., 
C»Ht(NH.N2.C6H5)2+2HCl    and 
(,;H1A'H.X..i',;ir,'.  +  H..u 
I  •,.H,.\,.tV.H:1(  X  H,,h,  +C,HsOB  +  .\V 
In   presence   of   p-phenylenediamine,   diazobenzene   solu- 
tions decomposed  violently.      The  author  has  obtained  a 
series  of  new  derivatives,  which  he  will  describe  later,  by 
combination  of  tetrazotised  benzidine  with  aniline. — E.  F. 

Diaminoanthraquinoni  i.     E.  Nbelting  and  W.  Wortmann. 
Ber.,   1906,  39.  637—646. 

Minims  is  made  iii  Beilstein's  "  Hand  bitch  der  organ. 
Chem."  of  the  following  diamino  compounds,  some  of 
which  form  the  subject  of  the  present  investigation: — 
(1)  a-Diaminoantbraquinone  (Anthracene  Orange)  melting 
at  236  '*..  obtained  by  Boettger  and  Petersen 
from  dinitroanthraquinone;  (2)  /3-diaminoanthraquinone 
prepared  from  dinitroanthraquinone  according  to 
Fritzsche;  (3)  1.2-diaminoanthraquinone  obtained  from 
alizarin  and  ammonia,  which  has  been  prosed  to  be  an 
imide  and  not  a  diamino  compound,  the  true  1.2-derivative 
being  formed  by  nitrating  the  ester  of  1-aminoanthra- 
quinonecarbamic  and  an. I  subjecting  the  product  to 
hydrolysis  and  reduction:  (4)  1.5-diaminoanthraquinone 
obtained  by  Koemer;  and  (5)  1.4-diaminoanthraquinone. 
A  2.6-derivative  melting  at  310—312  C.  has  also  been 
obtained  by  heating  the  corresponding  disulphonic  acid 
with   ammonia. 

The  dinitroanthra.piinone  obtained  by  Roemer  l>v  the 
action  of  nitric  acid  on  a  solution  of  anthraquinone  in 
strong  sulphuric  acid  is  said  to  be  a  mixture  of  the  1.5- 
derivative.  the  a-derivative  described  by  Boettger  and 
Petersen  and  a  ."-derivative.  By  reducing  this  compound 
with  sodium  sulphide  and  treating  the  product  with 
sulphuric  acid,  the  authors  obtained  a  soluble  and  an 
insoluble  portion,  from  which  they  isolated  respectively 
the  1.8-  and    !."  lunds.     The  former  melts 

at  262  C-,  is  sparingly  soluble  in  ether,  but  dissolves 
readily  in  other  solvents;  whilst  the  latter  melts  atJ319  C, 
and  yields  anthrarutin  when  diazotised.  They,  however, 
failed  to  obtain  evidence  of  the  existence  of  the  a-com- 
pound  described  by  Boi  ttger  and  Petersen.  From  the 
dinitroanthraquinone  prepared  by  Fritzsche  by  heat 
anthracene    with   dilute   nitric   acid,  the  authors   bv   tbu 


ion  of  reduoing   agents  obtained   2.7-diat 
quinone,  which  on  im  alcohol  in  orange-yellow 

ne.  dl.s  melting  above  330° C  and  yields  iso-anthra 

dial  otiaation.       Foi     the    produi  tion    ol    the 

I.  Id.'  1\  .line.        ....  i   ,  |,| ,„ 

nitrated,  hydrolj  led  and  red I, 

nitrated    in    sulphui  I    reduced    wiih 

Hodiura  sulphide  in  an  alkaline  solution.     The  tetra  com- 
i  ibtained   bj    nitrating   thi  oid  ol 

1.5-diaminoanthraquinone  suspended  in  -iron:;  lulphurio 
-  id  and  reducing  the  dinitro  compound.  Ii  crystallises 
in  reddish-brown  needles  melting  at  332   C.     Attempt 

luce    triaminounthra.piinone    from    the    diamino   den 
vative  by  nitration  led  to  the  formation  of  dinitrodiamino 

.'ilids. —  1).    B. 

Morin;  Synthesis  oj  St  \.  Kostanecki,  V.  Lampe 

and  J.  Tambor.     Ber.,  1906,  39.  625 

Moms  (1.3.2'.4'.tetrahydroxyflavonol)  was  prepared 
synthetically  in  small  quantity   bj    beating  2'-hydroxy- 

I  .6  •_,.4-!etrauictlivlclialkoie  . 

(CHaOitOHJCgHg-CffiCH  <  ,11 .. .  »  H,)2, 
with  dilute  acids  in  alcoholic  solution;    converting  the 
1.3.2'.4.'-tetramethylflavanom 

[CH  0) .  '    BL,     "    '  "  '    ,!;  '"  "■'■- 
null. 

into  a-isonitroso- 1.3.2  .1   tetramethoxyflavan 

,  ,,()||.  ,|  0  .  <'H.i',H.(()CHs)o 
CO.  (.'At  OH) 
by  means  of  amy]  nitrite  and  hydrochloric  acid;  and  then 
boiling  the  latter  substance  with  hydriodic  acid  |sp.  gr.. 
1.9).  It  is  obtained  from  dilute  alcohol  as  a  light  yellow 
crystalline  powder,  m.  pt.,  290  C,  which  dissolves  in  con- 
rated  sulphuric  acid  with  a  light  yellow,  strongly 
fluorescent  colour.  A  direct  comparison  with  the  natural 
product  showed  the  identity  of  the  two  substances.— H.  I.. 

Triphenylmetkan   iy  ic  aldehyde 

chain;  Inf.net  It  of . 

F.   Reitzenstein  and  J.  Rothschild.     J.  prakt,  Chem., 

1906,  73.  192— 2nii. 

I'\  treating  triphenylmethane  dyestuff  leucobases  with 
dinitrophenylpyridine  chloride  according  to  Zincke's 
method  (Annalen  333.  314).  dinitraniline  is  formed 
together  with  substances  such  as  that  represented  by  the 
formula: — 
!(CH3)(\H2)C6H3>:CH.C6H4A-:CH.CH:CH.0H:('H..\H ..(  I 

.C6H4.CH:[C6H3(XH2)(CH3)]2 
in  which  two  triphenylmethane  dyestuff  nuclei  are  coupled 
'her  by  the  glutaconic  aldehyde  chain.  The  condensa- 
tion products  are  stated  to  produce  brighter  and  strOE 
shades  than  an  equal  quantity  of  the  original  dyestuff 8. 
The  dyeing  power  is  weakened  by  the  introduction  of 
methyl  groups  ia  the  (/-position.  (See  Reitzenstein  and 
Runge,  .1.  prakt.  Chem..  71.  57.)— H.  L. 

in  Ixrn/  colour.  U.S.  Customs  Decision.  Jan.  26, 
1906. 
The  claim  of  the  importer  that  sulphonated  Persian  berry 
colour  is  dutiable  at  ;e.  per  lb.  under  paragraph  22  of  the 
tariff  was  overruled.  The  article  in  question  is  used  for 
colouring  food  products,  and  the  Board  expressed  the  view 
that  it  was  dutiable  at  20  per  ..-nt.  ml  valorem  under 
section  i>  as  a  "  manufactured  article,  unenumerated.'" 

[T.RJ     R.   W.  M. 
English  Patents. 

/'/.  .    Process  fo  if acture  of  a  yellow  sulphur 

'phidi  dyestuff].  Chem.  Fabr.  vorm.  Weiler-ter- 
Meer,  Uerdingen-on-Rhino,  Germany.  Fiiv'.  Pat.  .">44ti, 
March  lj.  1905.     Under  Int.  Conv.,  March  23,  1904. 

SeeGw.  Pat.  157,862 of  HMi4  :  this  J..  1905,  615.— T.  F.  B. 

Indigo  preparaliont  :    Manufacture   of  .     0.   Iruray. 

London.     From    F'arbw.     vorm.     Mcister.    Lucius    und 
I'.riining.     Hoechst-on-Maine,     Germany.     Eng.     Pat. 
:  April  "■  1906. 

Finely  mvideo  indigo  is  mixed,  preferably  whilst  moist. 
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Cl.  IV.— colouring  matters  a  dyestuffs. 
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with  a  saccharide  soluble  in  water  and  useful  or  non- 
injurious  in  a  fermentation  vat,  the  saccharide  being 
of  snch  concentration  that  it  prevents  or  hinders  the 
growth  of    raicro-orj  uch  as  moulds,  &c,  which 

might  damage  the  dyestuff  when  the  product  is  Btored.  A 
product  is  thus  obtained  which  is  more  readily  miscible 
than  pure  indigo  with  the  liquid  of  the  dye-vat.  The 
manufacture  may  be  carried  out  in  many  ways,  for 
instance,  by  mixing  indigo  paste  witli  syrup,  glucose, 
molasses.  4c,  and  evaporating  in.  vacuo  or  in  cans  or 
dru;us  to  a  highly  concentrated  paste  or  solid.  For 
example,  800  parts  by  weight  of  indigo  are  used  with  500 
to  2000  parts  by  weight  of  molasses  to  produce  pastes  of 
40  to  60  per  cent,  strength  ;  or  indigo  cakes  are  pi 
by  preference  hydraulically,  and  the  product  stirred  in  a 
kneading  machine  with  molasses,  melted  glucose,  &c. 
This  process  may  also  be  applied  to  tolyl-indigos,  halo- 
genated  indigos  and  their  homologues. — E.  F. 

Dyestuffs  [Sulphide  dyestuffs] ;  Manufacture  of  red,  dark 
red  to  violet  sulphurised  — — .  O.  Iniray,  London. 
From  Farbw.  vorm.  Meister,  Lucius  uud  Bruiting, 
Hoechst-on-Maine,  Germany.  Eng.  Pat.  14.513,  July 
14,   1905. 

Hydboxytated  azines,  or  their  alky],  aryl,  sulphonic, 
carboxylic  and  like  derivatives,  or  their  sulphurised 
derivatives,  are  heated  with  alkali  polysulphide  in  presence 
of  copper  or  of  copper  compounds.  The  effect  of  the 
copper  is  such  that  the  shade  of  the  dyestuff  which  is 
produced  is  much  redder,  whilst  at  least  equally  clear, 
and,  therefore,  more  valuable,  than  if  no  copper  is  present ; 
also,  the  resulting  dyestuffs  are  much  faster  to  light. 
The  reaction  is  carried  out  either  by  the  so-called  melt- 
process,  in  which  case  it  is  advantageous  to  use  a  reflux 
condenser  to  maintain  a  constant  temperature  and  con- 
centration, or  by  boiling  an  aqueous  or  alcoholic  solution 
of  the  material  and  the  sulphide,  or  a  solution  of  the  sulphide 
with  the  material  in  suspension.  By  preference  an  enamelled 
or  lead-lined  vessel  is  used,  as  iron  influences  the  shade. 
Copper  vessels  are  not  very  practical  as  an  indefinite 
amount  of  copper  enters  into  reaction.  For  example, 
15  parts  of  the  hydrochloride  of  2-amino-2'-hydroxy- 
phenazine  are  heated  with  83  parts  of  crystallised  sodium 
sulphide,  38  parts  of  sulphur  and  10-5  parts  of  crystallised 
copper  sulphate  dissolved  in  20  parts  of  hot  water.  The 
mixture  is  first  evaporated  till  the  temperature  attains 
110°  C.  ;  a  reflux  condenser  is  then  attached  and  heating 
continued  for  about  five  hours.  The  product  dyes  in 
bluish  copper-red  shades  from  a  sulphide  bath.  Again, 
for  example,  15  parts  of  phenosafraninone, 


0:C6H. 


/X(C6H5)X 


C6H3(XILi 


are  heated  gradually  to  about  135°  C,  whilst  stirring, 
with  85  parts  of  crystallised  sodium  sulphide,  37-5  parts  of 
sulphur  and  a  quantity  of  copper  sulphide  paste  corres- 
ponding to  10-5  parts  of  crystallised  copper  sulphate. 
This  dyestuff  yields  strong  reddish-violet  shades,  very 
fast  to  light.  If  the  phenosafraninone  be  replaced  by  the 
ethosafraninone 


/X(C2H5k 
0:C6H3< 


C6H2(XH2)(CH3) 


from  p-nitrosophenol  and  m-monoethyltoluylenediamine, 
a  Bordeaux  red  dyestuff  is  obtained,  said  to  be  of 
previously  unattained  clearness  and  beauty,  and  verv 
fast  to  light.—  E.  F. 

Polyazo   colours   [Azo   dyestuffs']  ;    Manufacture   of . 

B.  B.  Bansford.  Upper  .Norwood.  From  L.  <  a  sella 
und  Co.,  Frankfort  on  Maine,  Germany.  Eng.  Bat. 
13,804,  July  4. 

See  U.S.  Bat.  807.1 19  of  1905  ;  this  J.,  1906,  65.  -T.  F.  B. 

ZiiUB-formt&dekyde  ht/droiulphite",    Manufacture  of  . 

.1.    Y.    Johnson,    London.     From   the   Badis  :he   Anilin 
mid   Soda    Fabrik,    Ludwigshafen-on-Bhine.    Germany. 
Eng.  Pat.  SI,  Jan.  1,  1906. 
Accoediko   to  Eng.   Pat.   7592  of  1905  (this  J.,    1905, 


1299  and  1300),  a  zinc -formaldehyde  sulphoxylate.  soluble 
with  difficulty  in  water,  can  be  obtained  by  the  inter- 
action of  zinc  dust,  sulphur  dioxide  and  an  aqueous 
formaldehyde  solution  at  about  100°  C,  or  by  stirring 
for  a  considerable  time  in  the  cold.  According  to  the 
present  patent  a  readily  soluble  zinc-formaldeh 
hydrosulpliite  is  obtained  by  the  interaction  of  the  above- 
mentioned  components,  with  cooling,  or  with  avoidance 
of  external  heating,  if  the  reaction  is  stopped  before  the 
difficultly  solublezinc-formaldehydesulphoxylate  st -par  itcs. 
For  example.  357-5  parts  of  zinc  dust  are  suspended  in 
2000  parts  of  a  15  per  cent,  aqueous  formaldehyde  solution 
and  a  current  of  sulphur  dioxide  is  passed  in.  with  stin 
until  the  increase  in  weight  is  about  640  parts.  The 
temperature  is  preferably  maintained  at  about  20°  C. 
by  cooling,  and  should  not  in  any  case  exceed  50°  C.  The 
liquid  is  then  filtered  from  the  residue  of  zinc  i 
evaporated  to  a  syrup. — E.  F. 

1' sited  States  Patents. 

Dye  and  process  of  making   same  :    Red  azo .     G. 

Kalischer,  Frankfort  on  Maine,  Germany,  Assignor  to 
Cassclla  Colour  Co..  Xew  York.  U.S."  Pat.  813,165, 
Feb.  20,  1906. 

One  mol.  of  an  aromatic  diazonium  compound  is  combined, 
in  alkaline  solution,  with  1  mol.  of  5-hydroxynaphtho- 
diaminobenzaldehydin-7-sulphomc  acid  (see  U.S.  Pat. 
807,117  of  1905 ;"  this  J.,  1906,  65).  The  dyestuff  is 
soluble  in  water  giving  a  red  solution,  and  in  sulphuric  i  i  i 
to  a  bluish-red  solution. — T.  F.  B. 

Dye   [Sulphide   dyestuff]   and   process   of   making    sa 

Orange-yellow    sulphur    .     B.    Glev,    Assignor    to 

Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  813,<i4:!. 
Feb.  27,   1906. 

See  Eng.  Pat.  27,091  of  1904  ;  this  J.,  1905,  1167.— T.F.B. 
French  Patents. 

Dyestuffs  of  the  anthracene  series ;    Production  of . 

Soc.  Anon,  des  Produits  F.  Bayer  et  Cie.  Second 
Addition,  dated  Sept.  7.  1905,  to  Fr.  Pat.  343, 
March  29,  1904.  Under  Int.  Conv.,  Xov.  21,  1904. 
Yellow  dyestuffs  are  obtained  by  treating  1.3-dihalogeno- 
2-aminoanthraquinones  with  metallic  salts  in  presence 
of  strongly  alkaline  substances  such  as  alkali  hydroxides. 
sodium  amide.  &c.  The  new  dyestuffs  dissolve  in  alkalis 
in  presence  of  reducing  agents,  forming  a  blue  vat  which 
dyes  unmordanted  cotton  in  blue  shades  turning  to  yellow 
by  the  action  of  the  air.  For  example,  a  mixture  of 
100  kilos,  of  1.3-dibromo-2-aminoanthraquinone,  1000 
kilos,  of  nitrobenzene,  5  kilos,  of  cupric  chloride  and 
40  kilos,  of  sodium  hydroxide  is  heated  to  150°  CL  for 
two  to  four  hours  until  the  quantity  of  yellow  dyestuff 
no  longer  increases.  The  melt  is  allowed  to  cool  to  100°  C, 
and  the  precipitate  filtered  off  and  washed  with  nitroben- 
zene, alcohol,  and  dilute  hydrochloric  acid.  It  may  contain 
small  quantities  of  the  blue  dyestuff  described  in  the 
original  patent,  which  can  be  separated,  as  it  crystallises 
out  from  a  mixture  of  equal  parts  of  sulphuric  acid  of 
66°  B.  and  60°  B.  respectively,  in  which  the  yellow  dyestuff 
remains  dissolved.  Its  solution  in  sodium  hydroxide 
solution  dyes  cotton  in  blue  shades  turning  to  brownish- 
yellow  in  the  air  The  nitrobenzene  in  the  above  method 
of  preparation  may  In-  replaced  by  other  diluents  such  as 
naphthalene. — E.  F. 

Dyestuffs  of  the  anthracene  St  r  '      :    Production  of  n>:u- . 

i'arlienfabriken  vorm.  F.  Baver  und  Co.      1 
358,271,    Oct.    4,    1905.      Under    Int.    Conv..    Feh.    11, 
1905. 

It  is  already  known  that  by  treating  dinitroanthraruun- 
disulphonic  acid  with  alkali  sulphides  in  alkaline  solution, 
the  nitro-groups  are  reduced  in  a  normal  manner,  diamino- 
anthrarufindisulphoni:  beingformed.     This 

is  a  bine  dyestuff ,  known  commercially  as"  Alizarinsap 
B."     According  to  the  present   patent,   if  dinitroanthra- 
rufindisulphonic   acid   is   treated   with  alkali  sulphide  in 
neutral    or    weakly    acid    solution,    an   entirely   dim 
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inmordanted  wool     This   ■ 

methods,  as  follows . 

i 

v  ool    in  vii 
C  ill    ■"  i  b<  this 

intermediate   prodm  ■ 
hydrosulphidos 
dyesl 

prolonging  the  action  of  liydroi  ide  on  dinitro- 

anthrarufindisul  ral   or   weakly   a.  iid 

solution,  or  by  treating   I  Luot   with 

dyestufi  forms  nu  addition 
■hide.    This  is  ft] 

dinitroantnrar,aflndisulphonia  a< 

i  on  tin'  int.  . 

converted  into  the  green  dj  instance,  by  heating 

with  water.    Th  ined 

by  tl  il  thiosulphuric  acid  or  its  salts  on  dinitro- 

araxunndisulphonic  acid  in  neutral  or  aoid   Bolution. 
This  Lddil  ion  of  an  alkali 

sulphite.      The   mm    dyestufl    is    probablj     formed 

on  and  int  i  of  sulphur  into 

the  I  only  very 

iy  soluble  in  dilute  de  solution 

means  of  which  it  may  be   purified  and  I  from 

diaminoanthrarufindj  icid.     It     dyes    unmor- 

danted  wool  in  green  shades  from  an  acid  bath,  and  chri 
mordanted  wool  in  yellot  i  >r  example 

10  kilos,   of  the  sodium  salt    of  dinitroanthrarufindisul- 

m  700  Inns  of  hot    .■ 
[0  kilos,  of  50  per  i  ,    .        \   solution  of  25 

phide  in  loo  litres  of  water 
is  then  added  at  75°  ('..  with  Btirring.     At   first, 
the  liquid  is  still  intermediate  product  is  formed, 

Burning  a  violel  colour.     When  the  acid  is 
saturated  this  i  I,  during  the  second  stage  of 

the  operation,  into  the  green  dyestufi.     The  liquid  becomes 
blue  and  the  rm  of 

The  intermediate  product  ma; 
salted   out    from   its    solutions    by    means   of    p 

il  ide,  and  oft  on  in  tins  man  ier  may  be  reduced 

separately.-    E.  F. 

Indigo  white  m  Production   of  chlori- 

.     Badische  Anilin   and   Soda    Fabrik.     i'r. 

Pat.  358,864,  Oct,  25,  1905.     Onder  Int.  Conv., 
20,   l! 

i         i       21,746of  1906;  this  J.,  1905, 1298.— T.F.B. 

i    [irom    azo   dyestuffs]    suitable   as    substitutes   for 

Process  f,>r  preparing  yellow . 

I'r.  Pat.  350,431, Dec.  28,  1904.     XHL4.,  page  274. 

V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

(O  '18.) 

.-    Manvfacturt  of  compounds  of .  and  their 

I'.    Erl  an.     I  hem.-Zeit.,   1900, 
30."  145—146. 
In   referring  to  the   preparation  of  titanium   hydroxide 
from   rutile,    t he    author   gives   an   account    of  a   method 
adopted   about   ten   yens  ago,    when  tins  substance  first 
attracted    practical    interest    owing    to    its    property    of 
combining  with  dyeetuffs.     It  consists  in  melting  the  ore 
with  sodium  hydroxide,  lixiviating  the  mass  with  water, 
the    residue    free    from   alkali,    dissolving    it    in 
hydrochloric  acid,  and  treating  the  solution  with 
to  precipitate  the  titanium  as  hydroxide.     The  product- 
is  freed  from  iron  by  adding  sodium   sulphide,   was 
the    precipitate    and    treatiticr    it    with    sulphurous 
It  is  then  converted  into  the  double  oxalate  of  titanium 
and   ammonium    by   treatment    with    oxalic    acid    and 
ammonium    oxalate.      Thirty    parts    of    rutile    containing 
80 — 90  per  cent,  of  titanic  acid  gave  120  parts  of  "  ox:<l 


um 

■        [ 
J.,  1 

mne  I  leather  witl 
colou 

"  of 

!l..v. 

and  .    Ii" 

I     of 

tannin   and    titanium    shaded    with    Auramine   (.    n    0, 
Voridine  t  (range  or 

afranine,  I  .  Aoridine 

atom.     .Mi  iolet 

and  Bel  mine 

clone 
Titanium  maj  p 

mordant   on   cotton   in  the   form  of  hydroxide,    hut   the 

characteristics. 

When  dyed  on  a  tannin  and  titanium  ground,  the  fastness 
ally  increased. — D.  B. 

charge   colours  on  a-Naphthyl- 

Claret;      Printing    of .     B.     Iv.  nnowski. 

End.,  1906,  5,  85—86. 
\   "  FAIRLY  ii.tr.K"    I  'i"ge  on  a  '  '    mine 

Clare!    may,   it   is  stated,    be   produced   with   Immi 
Indone  I!  cone,  and  Rongalit  Cby  means  of  the  following 
printing  colour  : — 81'  one, 

nns.  of  caustic  soda  of  4T  B.,  40  gnns.  of  glycerin, 
370  grms.  of  alkaline  thickening,  .">0  grms.  of  china  clay, 
grms.  of  Rongalit  C,  and   160  The 

line  thickening  is  prepared   with    100  gn    i.  of  gum 
L-70  grms.  of    caustic  soda 
ill      B  30      rms.    of  turpentine.     The   goods  are 

printed,  steamed   for   15   minutes  in  the  absence  of  air, 
washed  off  in  cold  water,  and  soaped. — H.  L. 


Silk    Yarn  ;     Imitation 


U.S.    Customs   Decision. 


Tut:    I'm  nit    Court   of   Appeals,   January 

lti,  1906,  held  that  artificial  silk  yai  in  texture, 

quality  and  usi  ■  equally  silk  and  cotton  yarns, 

but  being  in  fact  produced  from  short  fibre  cotton,  is  not 
dutiable   by  similitude  a  urn"   at  30  per  cent. 

ad  valorem.     In  vie  v  of  the  fact  that  the  yarn  coi 

Hulose,  the  Court  held  it  to  be  dutiable  by  similitude 

cotton  vain  "   under  paragraph  302.     This  decision 

overrul' s  both   I  I  States  Circuit  Court  and  the 

Hoard  of  General  Appraisers.     The  Treasury  Department 

January  31,   1900.  has  acquiesced  in  this  decision. 

[T.R.I     R.  W.  M. 

Chlorine  :     Action    of    silent   electric   discharge   on   . 

E.  Rubs.     VII..  page  2t>4. 

Engush  Patents. 

ming  apparatus;    Continuous  open  fabric .     J. 

i,    Ramsbottom,    bancs.     Ting.    Pat.    1547,     Jan. 
26,  1905. 
The  fabric  is  supported  in  the  steaming  chamber  in  festoons 
by  rods  or  tub  on  travelling  chains.     At  the 

feeding  eud  ot  the  steam  chamber  the  fabric  is  moved 
by  a  pair  of  nip  rollers,  which  lower  it  in  festoons  between 
the  supporting  rods.  These  nip  rollers  may  be  readily 
disenj  I    withdrawn    by    mechanism    which    is 

described.     An     improved     festooning     arrangement     is 
described,  consisting  of  a  swinging  guide  movedi  periodi- 
by  each  rod  supporting  The  fabric  as  it  is  carried 
forw  endless  chain.     The  fabric  may  enter  and 

leave  at  the  bottom  of  the  steaming  chamber,  to  enable 
a  greater  density  of  steam  to  be  more  conveniently- 
obtained.  In  any  ease  the  fabric  eaters  over  suitable 
steam-heated  rollers.  The  steam  may  be  produced  by 
boiling  water,  in  a  well  on  the  floor  of  the  chamber,  by- 
means  of  closed  or  perforated  steam  pipes.  The  steam 
may  be  removed  by  down-take  pipes  ending  near  the 
top  of  the  chamber,  and  arranged  against  the  inner  face 
of  the  walls,  and  similar  up-take  pipes  for  the  steam  may 
also   be  used.     The  rods  or   pipes  supporting  the  fabric 
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can  be  partially  rotated,  so  that  all  parts  of  the  fabric 
may  be  completely  exposed  to  the  steam.  This  is  effected 
by  means  of  star- wheels  attached  to  the  ends  of  the  rods, 
which  engage  on  pins  connected  with  east-iron  supports, 
on  which  the  star-wheels  slide. — E.  F. 

Shaded   effects    on   fabrics ;     Method    and   apparatus   for 

producing     by      padding.       Farbwerke      vorm. 

.Meister,  Lucius  und  Briining,  Hoechst  on  Maine, 
Germany.  Eng.  Pat.  10,195,  May  15,  1905. 
The  invention  relates  to  a  padding  process  for  printing 
fabrics  with  stripes  of  colour,  so  as  to  produce  rainbow 
effects,  and  consists  in  applying  the  colours  or  mordants 
to  a  well  wrapped  roller  of  a  padding  machine,  in  such  a 
manner  that  they  merge  into  one  another  in  uninterrupted 
gradations,  and  then  transferring  them  by  the  pressure  of 
a  second  roller  to  the  fabric,  which  passes  through  the 
machine.  For  supplying  the  wrapped  roller  with  the 
different  solutions,  endless  bands  are  used,  such  as  strips 
of  felt,  distributed  in  large  numbers  over  the  entire 
width  of  the  machine,  which,  by  rubbing  against  the 
roller,  convey  to  it  the  colours  from  a  series  of  vessels 
below.  In  another  device  the  colour  trough  of  the 
machine  is  divided  into  separate  compartments,  each 
containing  one  of  the  solutions,  which  are  conveyed  to  the 
wrapped  roller  by  a  divided  roller  rotating  in  the  trough, 
and  having  vertical  slits  to  accommodate  the  partitions 
separating  the  different  compartments. — D.  B. 

Galvanisers'     waste    products ;     Treatment    of    for 

the  recovery  of  metal  and  the  formation  of  other  substances 
[Fireproofing  solution  and  pigment].  S.  E.  Sanders. 
Eng.  Pat.  4334,  March  2,  1905.     X.,  page  268. 

Paper,    textile   fabrics   or   the   like ;     Coating    with 

-rose  or  mixtures  thereof  with  pigments,  and  apparatus 
V  therefor.     L.    Lilienfeld    and    V.    Tedesko.     Eng.    Pat. 
5214,  March  13,  1905.     VI.,  page  263. 

United  States  Patents. 

Substances  ;   Apparatus  for  degreasing .     H.  Roeske, 

Assignor  to  E.  Printz,  Philadelphia,  Pa.  U.S.  Pat. 
810,223,  Jan.  16,  1906. 

A  tank,  containing  supports  for  the  materials  to  be 
treated,  is  connected  by  two  pipes  with  the  top  and  bottom 
respectively  of  a  condenser.  Above  the  supports  a 
propeller  is  mounted  so  as  to  be  rotatable  in  opposite 
directions.  Driven  in  one  of  these,  it  draws  air  or  vapour 
from  the  tank  to  the  upper  pipe,  when  the  materials  are 
being  treated,  by  a  method  of  partial  immersion,  in  the 
grease-solvent  employed  ;  moved  in  the  opposite  direction 
it  forces  air  and  the  vaporised  solvent  through  the  lower 
pipe  to  the  condenser,  after  the  greater  part  of  the  solvent 
has  been  withdrawn  from  the  tank. — E.  B. 

Potash  leaching  apparatus  \Jor  raw  wool].  E.  F.  Bern- 
hardt, Leisnig,  Germany.  U.S.  Pat.  813,078,  Feb. 
20,  1906. 

The  raw  wool  is  fed  by  rakes  into  a  channel  having  a 
perforated  bottom,  secured  over  a  reservoir  containing 
the  wasliing  fluid,  and  divided  into  compartments. 
Sprinkler  pipes,  supplied  by  pumps  with  'liquid  from  the 
reservoir,  are  arranged  over  the  channel  from  the  bottom 
of  which  the  liquid  is  returned.  The  compartments  into 
which  the  reservoir  is  divided  have  communicating 
openings  through  which  the  liquid  flows  from  one  to  the 
other,  the  flow  being  controlled  by  the  influx  of  water  to 
the  last  compartment,  in  which  the  height  of  the  liquid 
is  regulated  by  a  float.  Pressing  rollers  receive  the 
washed  wool  from  the  end  of  the  channel. — E.  S. 

Fairies ;    Process  of  a(j'  .     P.    F.    YogeL 

St.   Louis,   Mo.,   Assignor  to  \\~.  F.   Calmore,  Philadel- 
phia. Pa,     U.S.  Pat  810,312,  Jan.    16,   1906. 
Fabrics,    which    have    been    "  subjected    to    the    action 
of  an  oxidisable  dye,"  are  removed  from  the  bath  in  which 
hey   have  been  immersed,  and  are  exposed   to  air.   the 


temperature  of  which  is  gradually  first  increased  and  then 
decreased  until  it  has  become  normal,  when  they  are 
removed  to  a  chamber  in  which  the  ageing  is  completed,  by 
continuously  moving  thein  through  an  atmosphere  at 
or  below  the  normal  temperature. — E.  B. 

Fabrics  ;  Process  of  oxidising .     B.  Cleff,  Rauenthal. 

Germanv.  Assignor  to  i!ie  Susquehanna  Silk  Mills.  New- 
York.         U.S.  Pat.  810,394.  Jan.  23,  1906. 

Tissues,  after  being  immersed  in  a  bath  containing  a 
salt  of  aniline  or  an  analogous  compound  and  suitable 
oxidising  compounds,  are  placed  in  a  drying  apparatus 
in  which  the  oxidation  is  started.  They  are  then  intro- 
duced for  a  relatively  short  time  into  a  highly  heated  and 
moist  atmosphere  in  a  closed  chamber,  where  the  oxidation 
is  completed. — E.  B. 

Waterproof  compound.     O.    H.    Nowak,    Assignor   to  E. 
Smith,  Chicago,   111.     U.S.   Pat.  809,731,  Jan.  9,  1906. 

The  claim  is  for  a  waterproofing  mixture  composed  of  a 
dihydroxynaphthylmethane  compound,  soluble  in  water, 
casein  or  other  albuminoid  or  "  adhesive,'-  with  or  without 
a  solvent  for  the  latter,  and  a  "  colouring  ingredient." 
The  mixture  is  applied  in  aqueous  solution. — E.  B. 

Materials  or  articles   resistant  to  water    and  chemicals  ; 

Process   for    rendering    .     C.    Kochmann    and    J. 

Kaufmann,  Berlin.     U.S.  Pat.  813.218.  Feb.  20,  1906. 

See  Eng.  Pat.  16,744  of  1905;  this  J.,  1905.  1225.— T.F.B. 

French  Patents. 

Silk  ;    Process  of  making  brilliant  threads  similar  to  . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  350,442, 

Dec.  30,  1904. 
See  Eng.  Pat.  28,733  of  1904 ;  this  J.,  1905,  1299.— T.F.  B. 

Silk  charged  with  tin  comjiounds  ;  Rendering resistant 

to  destructive  atmospheric  agencies,  and  to  perspiration. 
Soc.  Anon.  Coop,  per  la  Stagionatura  e  l'Assaggio  delle 
Sete  ed  Affini.     Ft.  Pat.  358,033,  Sept.  26,  1905. 

To  render  them  more  resistant  to  light,  heat,  "  atmospheric 
agents,"  and  to  the  soiling  action  of  perspiration  and 
chlorides,  silk  yarns  and  tissues,  charged  with  tin  com- 
pounds, are  treated,  after  dyeing,  with  thiourea,  quinol 
(hydroquinone),  or  a  derivative  ot  one  of  these  compounds, 
quinol-  (hydroquinone-  )  sulphonic  acid  being  mentioned 
as  especially  suitable  for  the  purpose.  Silk  tissues  in  the 
pure  condition  may  also  be  "  finished  "  with  the  same 
compounds  to  enable  them  to  resist  staining  with  chlorides 
and  perspiration.  The  compounds  are  applied  in  solution, 
in  the  free  state  or  in  the  form  of  salts.  They  possess  the 
advantage,  compared  with  thiocyanates  (sulphocyanides), 
the  use  of  which  has  been  claimed  for  the  same  object 
(Eng.  Pat.  25,728  of  1904;  this  J.,  1905,  129),  of  not 
being  susceptible  to  discoloration  through  contact  with 
iron. — E.  B. 

Tissues ;    Machine  for  coating  with  finely  divided 

materials.  The  Barnwell  Machine  Co.,  Ltd.  Fr.  Pat. 
358,209,  Oct.  2,  1905. 

This  apparatus,  designed  to  effect  the  coating,  in  a  con- 
tinuous manner,  of  textile  tissues  with  layers  of  finely 
divided  materials,  is  constructed  as  follows  : — An  endless 
travelling  apron,  6,  (see  figure),  driven  in  the  direction 
indicated  by  the  arrow,  receives  at  a  convenient  point.  //■. 
in  its  course,  the  finely  divided  material  with  which  the 
tissue  is  to  be  covered,  which  is  deposited  in  a  rough 
layer  from  a  Anted  cylinder,  /,  revolving  in  a  box  with  a 
slit  in  its  bottom.  The  material  is  evenly  spread  by  a 
revolving  brush,  n,  and  is  then  pressed  down  upon  the 
apron  by  two  cylinders.  r.r1.  The  tissue  to  be  coated 
is  drawn  from  a  roller  d,  to  a  roller,  d1,  passing,  on  its 
way  to  the  latter,  successively  over  a  roller,  d2,  under  a 
device,  /,  where  a  solution  of  indiarubber  in  solvent 
naphtha,  or  a  similar  adhesive  solution,  is  applied  to  its 
surface,  and.  finally,  between  two  pressure  rollers,  g,  g1. 
Here,  the  tissue  and  apron   being   brought   into  contact. 
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the  layer  oi  finely  divided   material  is  trai  from 

the  liit ttr  to  the  prepared  surface  of  thi   former.  —  E.  is. 

Textiii   tissues  and  wood;     I  •    <  hygro  ■■■,  ic  com- 

pounds  [Borah    and   phos\  ■■>    rendering 

non-inflammable.     H.    Rose,  Fr.    Pat.    350,378, 

Dec.  T.  1904 

Textii.k  tissues,  wood  and  similar  materials,  are  rendered 
non-inflammable  by  precipitating  upon  them  zinc  phos- 
phate, sine  borate,  or  a  mixture  of  both  compounds. 
These  are  applied  in  ammoniacal  solution,  and  become 
deposited  in  and  upon  the  materials  as  the  ammonia  is 
volatilised  during  the  process  of  drying  the  materials. 
The  compounds  employed,  do  not,  it  is  stated,  effloresce 
or  absorb  moisture  from  the  air.  —  K.  B. 

VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

(Continued  from  pagi    170.) 
Engi  ish    Patent. 

P'lf.tr.  textUt    fabrics  or  thi    like;      Coating with 

nscost  or  mixtun  i  thi  reef  with  pigmi  nts,  and  apparatus 
therefor.  L.  Lilienfeld  and  \.  Tedesko.  Vienna. 
Eng.  Pat.  6214,  March  13,  1905. 

Ix  order  to  obtain  uniform  eoatings  on  continuous 
supports,  the  paper,  to  which  the  viscose  ha>  been  applied, 
is  passed  round  a  supporting  roller.  Inside  or  above  which 
revolves  a  distributing  roller  at  a  suitable  speed  in  s 
direction  contrary  to  that  in  which  the  paper  is  travelling, 
a  doctor  or  scraper  being  applied  to  the  periphery  of  the 
distributing  roller  to  remove  the  excess  of  viscose  taken 
from  the  coated  surface  by  the  roller. — D.  B. 

German   Patents. 

Dyeing  leather ;   Process  of .     Act. -lies.  f.  Anilinfabr. 

Ger.  Pat.   164,604,  June  5.  1904. 

Leather  is  dyed  by  immersion  in  a  solution  of  an  amino- 
diphenylaminesulphonic  acid  and  an  oxidising  agent, 
with  or  without  addition  of  another  dyestuff;  the 
diphenylamine  derivative  is  obtained  by  conden 
p-nitrochlorobenzenesulphonic  acid  (X(>.,:SO:,H:G:  1:3:4] 
with  //'-phenylenedianiiiii .  chloro  m-phenylenediamine, 
or  m-toluylenediamine,  and  reducing  the  product.  Grey- 
blue  to  blue-black  shades  are  obtained  on  chrome  leather, 
and  grev-black  on  ordinary  leather  by  this  method. 

— T.  F.  B. 

Dyeing  leather  with  sulphide  dyestuffs  ;    Process  of  . 

1..  Cassella  und  Co.     Ger.  Pat.   163,621,  June  18,  1904. 

The  present  specification  deals  with  a  process  of  dyeing 


leather  with  sulphide  dyestuffs  without  the  use  of  an 
alkali  sulphide  as  solvent,  the  solvent  used  in  the 
present  ease  is  a  solution  of  a  formaldehyde-hydro- 
sulphite  compound. — T.  F.  I!. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

(Cimtiiiitxl   i mm    p<t'i<    'Jl'.l.) 

[rsenie  from   hydrochloric  acid  ;     Removal  of ,   fur 

i    in  th    Marsh-Berzelius  method.      \.   l:.   Lin 

T.     Rendle.      .Will.,     page    285. 

Sodium  carbonati  and  hydroxidi  ;    Densities  of  solutions  of 

.     R.     Wegscheider.     Monatsh.     f.     Chem.     1906, 

27,  13—30. 

The  author  has  recalculated  liis  formula;  (this  J.  1906, 
730),  as  he  found  that  -nun-  of  Lunge's  densities  were 
based  on  water  at  A  t'..  and  others  not.  He  has  correi  ted 
the  latter  accordingly,  and  the  resulting  formula'  are, 
for  sodium  carbonate: — 

dt    d(W)t+ (0-053348  -  0-0*66501  +  00ll3603t-i\t 

-  hi iiiij     iiiK!,-,s:{t  +(Mi-|s73t2)N*t!! 

or 

dt     d(W)t+ (0-0103829  - 00*15527t+0-0'643t8)P 
+  (0-0*3689 -t-0-0«1534t  -  0-o«s';.->|2>p--. 
and  for  sodium  hydroxide 

dt     d(w)t+ (0-0116027  -0-0*2511  It -rO-0«10222t*)P 
-  (00*10817-  0-0«36748(  +0-0»2034t*)P*. 
For  discussion  of  the  limits  of  agreement    with  observa- 
tions the  original  must  be  consulted. — I.  T.  D. 

Bismuth;    Peroxides  of .     /.     0  \j  bismuth 

nds  !'>/  gaseous  chloriiu   in  ores mm 

hydroxid.  solution;    '  icacid"  and 

to-called  "bismuth  tctroxidi  A.  Gutbier 

and  R.  Bfinz.     '/..  anorg.  Chem..  1906,  48.  162—184. 

The  authors  made  an  exhaustive  investigation  on  the 
action   of  gaseous   chlorim bismuth     compounds     in 

m,  ot  potassium  hydroxide  solution.  Deichler's 
experiments  (this  J.,  1899]  blip  being  repeated.  It  was 
found  that  for  the  formation  of  peroxides  oi  bismuth,  the 

nee  of  alkali  and  its  nature  and  concentration  are  of 
ortance.     It  is  only  in  presence  ol  i  otassium  hydroxide 
that    compounds  are   formed,    which   yield   yellow   to   red 
coloured   products  on  treatment  with  concentrated  nit 

It  was  found  that  those  products  which  yielded 
the  largest  quantity  of  the  red-coloured  (R-roxide  on 
treatment  with  nitric  acid,  contained  the  greatest  propor- 
tion of  active  oxygen.  Notwithstanding  numerous 
attempts,     the    authors    were    unable,    by    the    action    of 
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chlorine  on  bismuth  compounds,  in  presence  of  potassium 
hydroxide,  to  obtain  uniform  products  or  to  isolate  from 
the  reaction-products  deriuite  chemical  compounds. 
Tin  j  unable  to  confirm  previous  statements 

to  the  existence  of   "bismuthic  acid"   and   "bismuth 
tetroxide  dUiydrate."—  LS. 

Bismuth;    Peroxides  of .     //.  Oxidation   of  bismuth 

ok/tic  chlorine  in  presence  of  potassium 
hydroxide.,  and  the  so-called  "  potassium  bismuthate." 
A.  Gut  bier  and  R.  Biinz.  Z.  anorg.  I  hi  m  1906,  48, 
294—296. 
Peichler,  in  1899  (this  J.,  1899,  616),  stated  that  the 
hitherto  unknown  "  potassium  bismuthate,  KBi03,"  is 
formed  when  a  mixture  of  bismuth  oxide,  potassium 
hydroxide  solution,  and  potassium  chloride  is  electrolysed. 
The  authors  have  repeated  Peichler's  experiments,  but 
have  never  succeeded  in  obtaining  a  homogeneous  sub- 
stance ;  the  product  of  the  electrolysis  is  not  a  "  potas- 
sium bismuthate,"  but  a  mixture  of  compounds,  as 
previously  described  (see  preceding  abstract).  On  treating 
the  product  with  hot,  concentrated  nitric  acid,  there  is 
obtained  not  "  bismuthic  acid  "  as  stated  by  Peichler, 
but  a  mixture  of  peroxides  of  bismuth. — A.  S. 

Phosphorus  sulphides.     H.  Giran.     Comptes  rend.,  1906, 
142,    398—400. 

The  author  heated  to  a  high  temperature  in  sealed  tubes, 
mixtures  in  various  proportions  of  sulphur  and  phosphorus, 
and  determined  their  solidifying  points.  There  were  four 
maxima  on  the  resulting  curve,  at  167°,  296°,  272  .  and 
314=  C.  corresponding  to  the  four  compounds  P4S3,  P2S3, 
!'>-.  and  PS6,  and  four  minima  indicating  eutectics  near 
in  composition  to_P2S,  PS,  PS,,  and  PS3.— J.  T.  P. 

Sulphur,    sulphate  ;     The    system .     K.    Bruckner. 

Monateh.   f.   Chem.,   1906,  27,  49—58. 

The   author  has  systematically  examined  the  action   of 
sulphur  on  metallic  sulphates,   when  heated  with  them 
in   a  covered   porcelain  crucible,   or  when  its   vapour   is 
passed  over  the  red-hot  salts.     The  alkali  and  alkaline- 
earth  sulphates  all  yield  mixtures  of  sulphide,  thiosulphate 
and    polysulphide,    probably    formed    by    the    follow  ing 
reactions : — 
2M.,S04  +  S  =  2M2S03  +  SO,  ;    4M2S03  =  M,S  +  3iI„S04  ; 
MjjSOg  +  S  =  M2S.2U3  ;    4"M2S203  =  ji2S5  +  3M2S(34. 
The  sulphates  of    magnesium,  beryllium,  and  aluminium 
practically  do  not  react  with  sulphur.     The  sulphates  of 
other  metals  all  yield  sulphides,   but  in  some  cases  the 
sulphide  and  oxide  react  and  yield  the   metal   (bismuth, 
lead,   antimony),   and  in  some  cases  the   oxide   itself  is 
formed  (uranium). — J.  T.  P. 

Chlorine ;    Action  of  the  silent  electric  discharge  on  . 

F.  Russ.     Monaf  h.    E.   1  hem.,   1905,  26,   627-  646. 

Kellner,  in  1S91,  patented  a  process  for  increasing  the 
bleaching  effect  of  chlorine  by  subjecting  it  to  the  action 
of  the  silent  electric  discharge  (Eng.  Pat.  22,438  of  1S91  ; 
this  J.,  1892,  354).  Mellor,  in  1904.  found  that  chlorine, 
which  had  been  subjected  to  the  electric  discharge,  showed 
a  shorter  induction  period  in  the  reaction  between  hydrogen 
and  chlorine  under  the  influence  of  light  than  ordinary 
chlorine  (see  Chem.  Soc.  Proc,  1904.  20,  140,  196).  The 
author  has  investigated  this  "  activation  "  of  chlorine, 
using  as  a  basis  of  measurement  the  action  of  the  chlorine 
on  benzene.  It  was  found  that  the  effect  is  due  to  the 
combined  action  of  ultra-violet  light  rays  and  the  silent 
electric  discharge,  and  is  much  less  pronounced  if  one 
of  these  factors  be  suppressed.  The  rate  of  "  activation  " 
of  the  chlorine  is  greater  in  a  quartz  vessel  than  in  a  glass 
one,  the  former  being  penetrated  more  readily  by  the 
ultra-violet  rays.  Chlorine  dried  by  means  of  sulphuric 
acid  or  phosphorus  pentoxide  is  not  so  susceptible  to  the 
effect  of  the  electric  discharge  or  ultra-violet  rays  as 
ordinary  moist  chlorine.  The  active  chlorine  retains 
its  activity  for  long  periods  at  the  ordinary  temperature, 
but  is  rendered  inactive  by  heating,  by  the  passage  of 
electric  sparks,  or  by  treatment  with  water.  (See  also 
Fr.  Pat.  352,196  of  1905  ;   this  J.,  1905,  892.)— A.  S. 


Pyrites  7   Determination  of  sulphur  in  .     F.  Raschig. 

XXIII.,  page  285. 

Nitrogen  combustion  ;■    Theory  of  the  .     P.  A.  Guye. 

XT.i..  page  270. 

English  Patents. 

Lime;     Process   for  hydrating .      J.   Reanev.  jun.. 

Baltimore,  U.S.A.     Eng.  Pat.  20,454,  Oct.  10,  1905. 

See  U.S.  Pat.  803,506of  1905  ;  this  J.,  1905, 1230— T.  F.  B. 

Leucite    and    substances    containing    the    same;     Process 

for  treating .     A.   Piva,   Rome.     Eng.   Pat.   2463, 

Feb.  7,  1905. 

See  Fr.  Pat.  351,338  of  1905  ;  this  J.,  1905,  845.— T.  F.  B. 

Air  ;    Liquefying    atmospheric in   several   portions 

ing  in  composition.  Soc.  l'Air  Liquide,  Paris. 
Eng.  Pat.  2(1.435,  Pec.  19,  1905.  Under  Int.  Conv., 
March   30,    1905. 

See  Fr.  Pat.  352,856  of  1905  ;  this  J.,  1905,  969.— T.  F.  B. 

United  States  Patents. 

Potash  leaching  apparatus  [for  raw  wool],     E.   F.   Bern- 
hardt,     U.S.  Pat,  813,078,  Feb.  20,  1906.     V.,  page  262. 

Metallic  oxides  ;  Process  and  apparatus  for  producing . 

L.    Fink-Huguenot,    Paris.      U.S.    Pats.    813,785   and 
813,786,  Feb.  27,  1906. 

See  Fr.  Pat.  342.432  of  1904  ;  this  J.,  1904,  936.— T.  F.  B. 

French  Patent. 

Cupric    chloride  ;     Manufacture    of ,    and   its   trans- 

formation   into  cupric   sulphate.     G.   Oarier.     Fr.   Pat. 
350,421,  Pec.  22,  1904. 

Copper  turnings  and  water  are  subjected  in  a  closed 
stone  vessel  (having  the  usual  inlets  and  outlets)  to  the 
action  of  chlorine  gas.  The  action  is  feeble  at  first,  but 
becomes  vigorous  owing  to  the  formation  of  cupi'0113 
chloride,  which  quickly  absorbs  chlorine,  with  rise  of 
temperature,  to  form  the  cupric  salt,  the  solution  of 
which  is  withdrawn  and  crystallised.  By  heating  the 
crystallised  cupric  chloride  with  strong  sulphuric  acid, 
in  a  suitable  vessel  connected  to  a  receiver  for  collection 
of  the  hydrochloric  acid  evolved,  cupric  sulphate  is 
formed. — E.  S. 

German  Patents. 

Hydrochloric   acid  containing   arsenic ;    Process  for   the 

purification  of .     Farbwerke  vorm.  Meister,  Lucius 

und  Bruning.     Ger.  Pat.  164,355,  April  15,  1904. 

The  process  consists  in  treating  the  impure  acid  with 
compounds  of  vanadium  dioxide.  When  an  indigo  blue, 
sulphuric  acid  or  hydrochloric  acid  solution  of  vanadium 
I  dioxide  is  added  to  hydrochloric  acid  containing  arsenic, 
metallic  arsenic  is  immediately  precipitated,  especially 
if  the  acid  be  warm.  The  blue  colour  of  the  vanadium 
dioxide  compounds  changes  to  the  green  of  vanadium 
sesquioxide  compounds.  In  practice  the  hydrochloric 
acid  gas  from  the  salt-cake  pans  or  furnaces  is  led  through 
a  concentrated  hydrochloric  acid  solution  of  vanadium 
dioxide  contained  in  an  earthenware  vessel,  perforated 
plates  being  provided  to  ensure  intimate  contact  between 
liquid  and  gas.  When  the  vanadium  solution  is  exhausted, 
the  separated  arsenic  is  filtered  off,  and  the  vanadium 
sesquioxide  re-converted  into  vanadium  dioxide  electro- 
lytically.  -  A.  S. 

Sulphuric  arid  obtained  by  the  contact  process;    Metlwd 

for  the  clarification  and  purification  of .     M.  Liebig. 

Ger.  Pat    Mil. 722.  July  24,  1904. 

Sulphuric  acid  manufactured  by  the  contact  process 
is  dark-coloured,  probably  owing  to  organic  impurities. 
According  to  this  invention  the  acid  is  treated  at  the 
ordinary  temperature  with  a  metallic  peroxide,  such  as 
lead  peroxide  or  barium  dioxide,  and  then  passed  through 
a  suitable  filter,  e.g.,  a  sand-filter. — A.  S. 
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aUite  "ii4  vlln r  haloid  double  tail*  of  H ■ 
earths  i     Apparatus   for    tht    continuous   ' 

i  "ii,  ko. 

10,  1904.     \l  i.    page  271. 

Sodium  ehrom  //•  .     ' 
chrom  i  :  I    '  '  -    m    BillwBrder   \  nnn. 

Bell   and  Stli  imer    V..G.     Her.    I'at.    163,641,  I  •  b.   28, 
1904.     M  I.,  page  271. 

Ammonia- soda  manufacture;    Process  foi  thi  [electrol 
treatment  •■!  tin    wash    solutions  «l  with 

t>l  brine   for  :  n'n.      L    i:  edel.     I 

164,796,  Match  8,  1904.     \l  I.,  pa  •<■  J7I. 

Cyanamidt  ;    Process  for  preparing    — 
oyanamide  solutions.     Deutsche  Gold-  und  Silberscheide- 
Install  Qer.  I'm.  164,724,  March  IT. 

1904. 
s.nHt  h-otahamtdb  solutioi  I  with  sulphuric  acid 

hi  sufficient  quantity  to  render  it  nentral  or  verj  faintly 
aoid,  the  concentrate  Bolution  and  of  the 

being  so  adjusted  that  the  total  quantity  of  water  pr 
iter  i  ii  in  thai  which  ran  be  fixed  by  the  so< 

sulphat''   prod i.   i"  l"i  m   i :  1 . 1 1 1 1 ■ . ■  i'" 3  Ball 

(ilaui  aide  is  extracted  with  absolute 

ihol  or  otlnT.  and  the  cyanamide  is  recovered  from 
Jution  by  erj  sf  illisat  ion.      \.  B. 

Sul/ilmni  finely  divided  sulphur ;    /' 

,./  Producing .     1'.  Uoohalle,     Ger.   Pat.    164,322, 

April  12,  L904. 

100  grms.)  is  melted  with  sulphur  (5  to  10  gri 

and  heated  for  ton  minute:  the  mell  is  allowi  1  to 
ami  is  thru  broken  up.  i  >n  t  reat  men!  with  water,  hydi 
snip'  Ived,  ami  sulphur,  in  a  finely  divide  I  state, 

separates.     The,   melt   may.   if  desired,    be   dissolved   in 
;  ste  solution,  evaporated   to  dryness,  and 
then  treated  with  water.     T.  1".  B. 
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(Continued  from  page  219.) 

Potters'    materials?    Plasticity  of  .    J.   W.   Mellon 

Trans.    Eng.    Ceramic  Sue..    1906-6,  5,   72— 73. 

Tin:  author  heated  separately  ground  felspar  and  ground 
Cornish  stone  with  water,  under  great  pressure  (below 
75  atmospheres)  in  sealed  tubes  for  a  few  days,  at  from 
250    to  300  .     Four  important  facts  were  noticed.     '■ 

plasticity  of  the  materials  was  increased,  and  the 
new  plasticity  was  not  of  the  pseudo  or  temporary 
racter  produced  by  the  addition  of  foreign  materials 
like  soft  soap,  tannin,  gums,  &c.  Second,  the 
of  the  particles,  under  tin-  microscope,  had  lost  their 
elear.  sharp  definition,  and  bei  ore  or  less  irregular 

and  blnrn  nan  found  the  same  differ 

less   i  tween   felspar   ground   in   cold    water  and 

felspar  ground  dry.  Thud,  the  outlines  could  be  more 
readily  Btained  with  Sairanine  or  with  Malachite  Green 
than  In-fore  the  action.  Fourth,  the  water  ill  which  the 
materials  were  heated,  after  the  action,  contained  a 
quantity  of  soluble  salts.  This  agrees  with  an  experiment 
of  Daubree's,  in  which  a  solution  of  potassium  sil 
was  obtained  by  the  prolonged  action  of  water  upon 
ground   fell 

The  author  lias  applied  the  same  treatment  to  other 
bodies  with  the  following  results  : — With  ground  flint, 
there  was  little,  if  any.  perceptible  difference  hefore  and 
after  treatment.  The  plasticity  of  china  clay  was  Blightly 
improved,  while  ground  earthenware  and  china  pi1 
"  became  relatively  quite  plastic"     He  |  -   that 

those    materials    were    made 
that  contain  alkalis  in  combination  with  silica  and  ah 
and  considers  that  liquid  water    an 

potent  agent.  The  process  also  work-  better  if  the  water 
is  changed,  probably  because  this  prevents  the  recom- 
bination of  the  soluble  materials  with  the  bodies  from 
which  they  have  been  removed. — W   C.  H. 


Porcelain  body  and 

tion    of    a  I  .     Ogden. 

I 

A  i.Aia;  k  number  of  mix!  tires  wei 

raw      mat    I  ;  nit, 

English  bail  clay,  I  Inglish  china 

Ml    the    p  ere    burnt    al    i  ho    I 

In.      It  w as  found  it 
alkalis  and   alkaline  Bart  I 

u  with  0-25  Ki '.  iKll 

I  :• 
incrc 

tre  and 
hi  more  brittle.     A.  ( :.  L 

■'      . 

brown,   stum     in .      15.     Mi 

1906  -0,  5,  37—41. 

Brows  pat.  hes  and  blotches  sometir 

ware  is  tired  in  the  enamel  kiln,  althou  from 

i  the 
and  good  (often,  however,  of  a  greenish  tin 

tave     ret  o    :urred  in   thi 
about  '-'5  y.-ars  ago.     Chemical  an 
did  no!   i  i  abnormal  to  account    tot 

stains.      The    author    took    as    a    normal    china    bod; 
14  parts  of  bon  :  stone,  and  26  of  clay.    Experi- 

ments with  evci  >  of  hone  procurable,  did  not  show 

the  cause  of  ti  and  with  a  dry  b 

tone,  green-coloured  ware  was  always  obtained,  and 
tint  was  improved,  to  bite,  by  an  increase  of  this 

constituent.      Brown-stained    ware   was.   however,  ata 

ined   when  was   deci 

increased,    for   example,    with   a   mixture   of   bone,    44; 
23-5  :   and        ..  32-5  parts. 
The  author  disi  factors  that  influenced  the 

introduction  of   such  a  body  composition,  viz.  : — 1.  The 

of  a   very  dry   stone.      'J.   Too   much   clay   coin] 
with  stone.      3.    An  improper  system  of  mixing — the 
important  of  all. 
The  use  of  a  very   dry  stone   became  prevalent 

ears  ago,  and,  as  the  chins  ied  deficient  in 

ilasticity,  an  i  amount  of  clay  was 

and  a  body  of  the  type  :  44  parts  of  hone.  28  of  stone,  and 

:  clay  came  to  be  used.     With  n  lixing,  the 

change  from  the  slip  kiln  to  the  press,  diminished  the 

chances  of  good  mixing  which  arose  i  of  the  slip 

kiln.     Further,  in  m  -   "ark''   in  the 

slip  house  is  not  large  enough  to  hold  the  whole  of  the 

rge  of  bone,  stone  and  into  the  first  ark  or 

'  rough  pot,"  so  that  if  any  material  is  taken  out  ot  the 

md   ark   before  all   the 'charge   in  been 

"  blunged,"  the  slip  cannot  be  uniform: 

rathor  considers  that  the  green  colour  is  due  to  a 
tosphate,  which  changes  in  the  kiln  to  a  < 
phosphate.      !■':  "  with  mixtures 

of  hone  ash  and  silica  and  Bred  '  full 

.  and  from  the  hisses  in  weight  after  firing,  it  was 
found    that     the    phosphoric    acid    displaced 
appeared  to  distribute  itself  among  th    '  when 

the  materials  were  well  mixed,  and  not  fired  in  la 
itly  this  distribution 

1  ware,  which  is  said  to  be  ilea' 
the  case  in  pra  sed  war.-  shows  a  d  irk  r  colour 

than  cast  ware. — YV.  ('.  H. 

• 

1..    H.    Coulter.     Trans.    Amer.    Oeram 
366—369. 
It  is  found  that  raw  lead  glazes  shrink  less  :  and 

burning  when  Cornwall  Bto 
with  in  being  that  when  t. 

!  alumina  ii 
and  that  the  c!  gh  drying  and  burning  shrinkage. 

If  the  Cornwall  stone  or  felspai 

.'.kali,  the  firs  ■'  low 

requirement  of  alkali,   whilst,   if  much  alkali   is   needed, 
felspar  gives  a  more  fusible  glaze.  -  from  the 
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fact   that   in  the  Cornwall   stone  the  alkaline-earths   and 
alkalis  are  already  more  or  less  combined  with  the  alumina 
and  silica,  and  hence  fuse  mare  readily  than  is  the 
with  felspar,  to  which  additional  silica  and  alumina  i 
be  added;    on  the  other  hand,  if  much  alkali  is  wanted, 
the  quantities  of  alumina  and  silica  added,  if  it  is  intro- 
duced as  Cornwall  stone,  are  no  high  as  to  give  a  refractory 
glaze.     The  cost  ol  Cornwall  stone  glazes  exceeds  that  of 
felspar  glares  by  about  2  or  3  per  cent,   (in  the   Ui 
States).— A.  (i.  L. 

Glazes  ;   Solubilities  of  metallic  oxides  in .    /■  and  II. 

C.  E.  Ramsdeu.     Trans.  Eng.  Ceramic  Soc.,  1  V< '-"> — 6,  5, 
1— -23. 

Glazss  are  mixtures  of  various  silicates  and  borates  and 
cannot  be  regarded  as  definite  chemical  compounds. 
The  physical  characteristics  of  a  glaze  are  those  of  a  solid 
solution.  The  section  of  a  piece  ot  glazed  ware  shows  three 
layers — (a)  an  outer  skin  of  clear  glaze,  (6)  an  intermediate 
layer  consisting  of  glaze  and  body  mixed  in  varying  pro- 
portions and  (c)  the  body  itself.  As  in  the  case  of 
the  aqueous  solution  of  a  salt,  so  in  the  case  of  a 
glaze  to  which  an  excess  of  a  metallic  oxide  has  been 
added ;  after  cooling,  there  is  no  evidence  at  pn 
as  to  what  aie  the  relative  proportions  of  oxide 
which  has  been  dissolved  and  then  again  separated, 
and  oxide  which  has  been  undissolved  all  through 
the  experiment.  Further,  in  the  case  of  glazes,  the 
colouring  matter  which  has  been  dissolved  may  sepa- 
rate, not  as  free  oxide,  but  combined  with  some  con- 
stituents of  the  glaze.  The  amount  of  metallic  oxide  thai 
a  glaze  can  take  up  whilst  still  remaining  clear  depends 
upon  (a)  the  chemical  composition  of  the  glaze,  (t)  the 
physical  properties  of  the  glaze,  such  as  viscosity,  fluidity, 
&c,  (c)  the  physical  condition  of  the  chromatic  oxide, 
(d)  the  temperature  to  which  it  is  subjected,  and  (c)  the 
rate  of  cooling. 

The  object  of  the  investigation  was  to  gain  information 
on  these  points,  and  also  to  note  the  effect  of  variations 
of  the  glaze  formula,  and  of  temperature  on  the  colour 
obtained ;  the  effect  of  variations  ot  the  amount  of 
metallic  oxide  used,  and  what  volatilisation  of  it,  if  any. 
occurred.  Twelve  series  of  glazes,  maturing  at  about 
1050c  C,  were  made,  the  proportions  of  the  constituents 
being  varied  in  the  individual  members  of  each  series. 
The  glazes  ranged  from  the  comparatively  simple  mixtures 
of  litharge  and  silica  to  more  complex  forms  containing 
sodium  carbonate,  lime,  boric  acid,  &a  :  wherever 
possible  they  were  compounded  "'  raw,"'  only  those 
containing  alkalis  and  boric  acid  being  fritted.  Definite 
percentages  of  oxides  of  nickel,  manganese,  chromium, 
copper,  iron,  cobalt  and  uranium  were  introduced  (only 
the  first  and  second  are  considered  in  this  paper).  At 
least  three  different  mixtures  of  each  oxide  were  made 
with  each  glaze,  and  tired  at  1000°,  1050  .  and  1100  C.  ; 
the  cooling  curves  are  given  for  each  temperature,  tile  last 
being  steeper  than  either  of  the  others.  All  the  trials 
with  plumbic  glazes  were  fired  under  lire-clay  boxes, 
smeared  with  a  particular  glaze  (1-OPbO;  0TAl2n3 ; 
l-2Si02) ;  and  the  leadless  trials  under  boxes  smeared 
with  a  glaze  of  the  following  composition  : — 

0-bXa.,Oi        .,         I  25Si02 
0-4CaO    i    ''     -    ■-  I0-5B2Q3. 

/.  Nickel  oxide. — The  solubility  of  this  oxide,  in  glazes 
maturing  at  a  temperature  not  exceeding  1100  C,  never 
exceed-  I  per  rent,  of  the  protoxide,  but  varies  with  the 
composition  of  the  "laze.  In  lead  glazes  the  amount  of 
nickel  oxide  dissolved  can  be  increased  by  raising  the 
acidity  to  1-5  molecular  part,  by  increasing  the  content  of 
silica,  and  also  in  the  Bame  way  with  alkali  glazes,  and  an 
iiK-rea.se  of  tempera!  i  .      in  botb  ms   to  increase 

the  Bolubility.  In  both  lead  and  alkali  glazes  the  solu- 
bility is  increased  by  substituting  boric  acid  for  silica, 
while  maintaining  the  high  acidity;  hut  the  molecular 
ratio  of  silica  to  boric  arid  must  never  be  less  than  2  lo  1,  or 
opalescence  will  occur,  even  with  moderately  quirk  cooling. 
The  solubibty  is  also  increased  by  the  addition  of  a  mi. ad 
quantity  of  tin  oxide,  not  exceeding  2  par  cent.,  to  a  lead 
glaze ;  "the  increased  solubility  is  probably  due  to  the 


solution  of  a  small  quantity  of  tin  oxide  in  the  glaze,  the 
acidity  of  which  is  thus  increased.  In  both  lead  and 
alkali  glazes  an  increase  in  alumina  decreases  the  solu- 
bility of  the  nickel  oxide,  and  raising  the  firing  tem- 
perature dots  not  counteract  its  effect;  on  the  other 
hand,  devitrification  may  occur  if  the  alumina  content  is 
decreased  too  much.  To  ensure  solubility  in  the  absence 
of  Rod  bases,  the  PbU  must  not  be  less  than  0-7  of  a 
molecular  part  ;  if  the  PbO  exceeds  that  amount,  the 
solubility  may  be  increased  by  replacing  a  portion  of  it 
by  other  RO  bases,  such  as  lime,  zinc  oxide,  and,  in  some 
cases,  magnesia.  Though  no  single  oxide  is  as  powerful 
a  solvent  as  lead  oxide,  yet  a  mixture  of  bases  is  better 
than  any  one  alone.  Zinc  oxide  increases  the  solubility 
in  a  very  distinct  way,  ami  may  replace  lead  oxide  up  to 
0-2  of  a  molecular  part.  The  solubility  is  also  increased 
by  replacing  lead  oxide  and  other  RO  bases  by  alkalis. 

It  was  found  from  the  trials  that  the  best  results  were 
obtained  at  a  firing  temperature  of  1050  ;  in  most  cases 
at  1100"  C.  dark  spots  occurred,  due  to  local  separation 
of  the  nickel  oxide.  These  separations  are  less  likely  to 
occur  when  the  rate  of  cooling  is  rapid.  With  lead  glazes 
the  colour  was  straw-brown,  except  when  magnesia  was 
present,  when  the  colour  became  distinctly  green, 
especially  at  1 100  C.  The  alkali  glazes  were  grey,  but  an 
ui.  rease  of  nil  kel  oxide,  alumina,  or  boric  acid  in  them 
converted  the  colour  to  brown.  Xo  volatilisation  of  nickel 
oxide  was  deb  cted  in  these  experiments. 

//.    .1/  arid*. — In    this   set    of    experiments, 

manganese  carbonate  was  used  in  amounts  equivalent 
to  1.  2,  and  4  per  cent,  of  the  monoxide,  and  with  the 
glazes  used,  the  amounts  dissolved  varied  between  these 
extremes,  at  temperatures  below  1100  C  The  solubility 
is  increased  by  altering  the  composition  of  the  glaze  in  the 
same  ways  as  described  for  nickel  oxide,  with  two 
exceptions.  Unlike  nickel  oxide,  the  solubility  of  man- 
ganese oxide  is  not  affected  by  the  addition  of  alumina 
to  an  alkali  glaze.  In  both  the  oxides  considered,  the 
decrease  in  solubility  that  accompanies  the  increase  of 
alumina,  may  be  due  to  the  increased  viscosity  of  the 
glaze  by  alumina.  In  the  case  of  manganese  oxide,  the 
replacement  of  part  of  the  silica  by  boric  acid  does  not 
increase  the  solubility  of  the  oxide.  Though  tiring  at 
1050:  increased  the  amount  of  oxide  dissolved,  better 
colours  were  obtained  at  Kii.ii.i  C.  and.  as  before,  coloured 
separations  are  less  likely  to  occur  when  the  rate  of  cooling 
is  rapid.  The  colour  of  the  glazes  with  manganese  oxide, 
generally  claret-brown,  is  considerably  modified  by 
altera' ion  in  the  composition  of  the  glazes,  and  of  the  firing 
temperature.  An  increase  of  silica,  or  the  presence  of 
litharge,  zinc  oxide  or  lime,  gave  pink  tints,  but  alumina 
and  boric  acid  gave  brown  tints.  The  only  indication 
of  volatiUsation  was  that  some  of  the  glazes,  containing 
4  per  cent,  of  manganese  monoxide,  were  coated  with  a 
film,  apparently  of  condensed  manganese  oxide. 

The  colouring  matter  is  the  most  expensive  component 
of  "'  majolica  "  glazes  ;  hence  these  experiments  have  a 
practical  value,  in  that  they  show  the  conditions  necessary 
tor  the  solubility  of  the  oxide,  and  the  conditions  that 
affect  the  colour,  which  is  generally  better  when  the 
solubility  is  complete,  whilst  many  defects  arise  from  the 
separation  in  the  glaze  of  colouring  compounds  and  from 
supersaturation. — W.  C.  H. 

[Glass]  Beakers.      I'.S.    Customs    Decision, 
Jan.    22,    1906. 

Beakers  used  tor  chemical  purposes  are  dutiable  at 
tut  i»er  cent,  ad  valorem  as  "blown  glass  ware"  under 
paragraph   100  of  the  present  tariff.     S.T.R.]  II.  W.  M. 

•  hemical .     I'.S.     Customs     Decision, 

.i,u,    29,   1906. 

Photographic  bath.-  and  glass  tubing  are  dutiable  at  60  per 
cent,  ad  valori  m  under  paragraph  100.  as  "  blown  glass- 
ware." and  evaiwrating  dishes,  the  edges  of  which  had 
been  ground  and  polished,  are  dutiable  at  the  same  rate 
and  the  same  paragraph  as   "ground   glassware."     [T.R.] 

R.  \V.  ,\1. 
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English  I'ui.vi 

Clay  <>r  similar  materials;    Drying  of  various  substa 

as  .     T.   M.   Si"  Iter,    Si      Vusti  LL   '  lonw ''! 

Eng.  Pat  2102,  I',  b.  2,  1906. 

Im    invention   entis    >    in   seeming   a    more 

i'M'ii  beating  ol   I  be  ill  \  inp   i  ho  mber   bt    an  thai 

the  ait  necessarj   foi   th bustion  oi  the  producer  or 

other  gas  in  the  Sues  below   the  dryin     chambei      atei 
by  a  Domber  of  ports  distributed    i  on  p  thi       Iiu 
Hues    may    !"■   constructed    according    to   the   invert 
Eng.  Pat  2097  oi  1905  (this  J.,  1906,219).     A.  G.  I. 

Pre.ni  ii  Patent. 

[Ce  ramie  I         c    rtdi  ;  ry 

occurring  in  alluvial  deposits,  either  natnrall  ■ 
composition,    or    els*     artificially    mixed.     ■  '      D 
First   Addition,  dated  Sept  27,  1905,  to  IV.  Pat 354,201, 
May  9,   1905  (this  J.,  1905,  II 10). 

I  s  order  to  do  away  with  the  grinding  ol  the  worked  clay, 
as  described  in  the  main  patent,  which  grinding  i    accessary 

only  to  incorporate   uncoml td   particles  »>i   iron  oxide 

anil  i if  silica  with  the  mass,  the  clay  is  purified  from 
these  particles  by  levigation  as  usual.  The  resulting 
of  about  15  per  cent,  ol  the  material  is  more  than  counter- 
balanced 1  > \  the  gain  due  to  avoiding  grinding,  requiring 
a  tower  temperature  for  the  burning  and  giving  higher 
\  alue  in  the  brushed  artii  le       V  I 1.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

((  ontini   d  I  rom  \  agt   220.) 

■       of     as  "    refractory   material. 

\.     J.    Aubrey.       Eng.    and     Mining    J.,  '  1906,    81. 
217—218. 

The  advanl  ige  o)  bauxil  a  e  refractory  material  for 
lining  open-hearth  furnaces,  rotary  cement  kilns  and 
lead-refining  furnaces  are  discussed.     It  is  9tated  thai 

lining  of  bauxite,  6  in.  thick,  in  a  cement  kiln  was  in  g I 

condition  after  ten  months' continuous  service,  and  that, 
as  a  lining  for  lead-rer2ning  furnaces,  bauxite  lasts  from 
five  to  six  times  as  long  as  firebrick. — A.  S. 

United  States  Patents. 

hint   in    roads;    Process  for  th*    prevention   and  la 

of  .     W.  M.  Sandison,  Ayton,  Scotland,  Assignoi 

to  H.  li.  McKerrow,  Newton,  Mass.     D.S.  Pat  813,389, 
Feb.  -JO.  1906. 

Si  i  Eng.  Pat.  18,904 of  1904  ;  thisJ.,  1905,  443.— T.  F.  B. 

Cement-kiln;  Oscillating .      B.  K.  Eldred,  Bronxville, 

N.Y.,  Assignor  to  Combustion  Ltilit its  Co.,  New  York, 
N.Y.     0.8.  Pat  812,834,  Feb.  20,  1906 
The  cement-kiln  consists  ■>:  an  inclined  barrel, lined  with 
refractory  material,  of  greater  lateral  than  vertical  dia- 
meter,   ami    which    ran    be    automatically    rocked.     The 
kiln  tapirs  from  the  lower  end,  at  which  there  is  ana: 
an  axterioi  furnace  with  grate  and  ash-pit  to  the  bif 
end,  which  communicates  with  a  stack  and  feed  for  the 
raw  material.     A  conduit  fitted  with  a  fan-blower  is  also 
arranged  so  as  to  return  products  of  combustion  from 
the  stack  end  to  the  ash-pit  below  the  grate. — A.  G.  L. 

Cement;     Production    ui   .     B.    Grau,    Kratzwieck, 

Germany.     U.S.  Pat.  813,965,  Feb.  27.  1906 
See  Fr.  Pat.  34:>.15J  of  1904  :   this  J  .  1904,  985.— T.  F.  B. 

French  Patents. 

■ul  :     Silii  its .     C.    de    la 

Roche.     Fr.  Fat.  350,340,  Nov.  23,  1904. 
See  Eng.  Pat.  25,884  of  19U4  ;  this  J.,  1905,  1233.— T.F.B. 


/'.  iitl.   t>  -  nu     ""ft  wood  :    I  «    of 

pounds  [Borati  and  phosphaU  of  tine]  ■■;/ 

Fr.  Pat.  350,378,   I 

1904     \  ■  i 263. 

It  ood  .     P  during  impn  gnatioti 

dyeing.  G.  Kron.  Fr.  Pal  358,602,  Oct  17,  1906 
I  nder  Int  Conv.,  Jan    9,  1905 

SbbEtuj    Pat    20,791  of  1905 ;   this  J.,  1906,  122,     T.F.B. 

proofing    combustible  i.,r   . 

I!..   Fire  Resistin    Cor]    rat  ion,  Ltd.     Fr.  Pat.  36 
Oct.  21,  1905.     I  ndi  i  fnl    Conv.,  March  13,  1905 

Si  i    l'n:    Pat  5209  oi  190  1906,  182.     T.  F.  B. 

Stone    and    pavements;     Manufactui  Octal 

K.    Philippe.     Fr.    Pat.   350,439,    Dec.   30,    1904 

I  '<  is  makin  al     tone,  1 1  lib  i    and.  and 

500  of  calcined  magnesia  are  mixed  with  7">  litres 

■ nun  chloride  solution  al  34     '.'■     containing  1   per 

cent  by  weigh!  ol  calcined  alum,  2  <•!  rini 
:f  of  lead  acetate,  and  2  of  mercuric  chloride,  and  with 
■_'."i  litres  of  a  solution  ol  isine  sulphate  at  12  B.  For 
pavements,  wall-facings,  &c,  26  litres  of  Bofl  sawdust, 
•j  ni  crushed  stone,  &c,  and  9  of  magnesia  are  mixed 
with  sufficient  of  the  above  two  liquids  to  give  a  semi- 
liquid   paste.      V  t }.  L. 

Furnace  with  generator   jat  as  fuel,  foi  roa  I  ione, 

dolomite  and  other  analogous  materials.  E.  Schnuvtolkv. 
First  Addition,  dated  Sept.  26,  1905,  to  Fr.  Pat  352,549, 
Feb.   i7.   1905. 

I  hi:  improvement  in  the  furnace  described  in  the  main 
patent  (i  om]  are  Eng.  Pa1  1245  of  1905;  this  J.,  I 
925)  consists  in  distributing  the  gas  by  bringing  the 
Latter  through  a  channel  to  the  middle  ut  tin-  lias,-  <>t  the 
furnace,  the  channel  then  dividing  into  others  arranged 
in  a  cross,  star  or  T-form.  These  channels  end  in  the 
ascending  ones.     A  portion  of  the  gas  is  introduced  into 

the  interior  of  the  fur bj   B  i  entral  channel 

directly  from  the  middle  of  thi   base  of  the  furnace.—  B.  N. 

Silicon  :  arbide  ;    Proe 

of .     Gebr.   Siemens   und   Co      Fi     Pat   1158,599, 

Oct  17.  1905. 
See  Kng.  Pat  21,347  oi  1905;  thisJ.,  1906,  122.   -I.  F  B. 

■■fit  ;    Manufacture    ol   impermeable    and 

.     R.  Liebold.     Firsl  Addition,  dated  O  t  ."..  1905, 

toFr.  Pat.  345,421,  Aug.  8,  1904  (thisJ.,   1905.  31). 

In  the  present  modification  the  impregnation  of  the 
burnt  but  unground  cement  with  a  solution  of  a  fatty 
material  is  made  whilst  the  cement  is  still  warm  (at  about 
50°  C),  the  water  used  for  dissolving  the  iatty  material 
being  quickly  driven  off  by  the  heat  contained  in  the 
cement,  which  latter  can  consequent!)  be  ground  imme- 
diately after  the  impregnation.  Suitable  fatty  materials 
are  .'.  per  cent,  oi  Japan  wax  or  j  per  cent  of  fatty  i 
(stearine)  dissolved  in  a  hot  alkaline  solution.— A.  G.  I. 


X.— METALLURGY. 

■  ontinued  from  pag(   222.) 

and   precipitated  zinc  tulphide  :    Roasting  of . 

.1.   Krntwig.      Congrea   de    (.'him.    Pharra.,  Liege,   S(   . 

11,419. 
When    blende   oi  ted    zinc   sulphide   is 

.ii  a  stream  of  air,  di mp  150    '  - 

with  the  former,  and  327    C.  with  the  latti  I  :    in  a 
of  oxygen  the  respective  temperatures  arc  366°  and  280   ' 
At   temperatures  above  these,   the  decomposition  of  the 
precipitated  sulphide  is  always  more  rapid,  and  proceeds 
farther  than  that  of  blende.'  and  is.  indeed,   more  rapid 
in  air  than  that  of  blende  in  oxygen.     In  no  cast 
proportion  of  sulphate  formed  considerable;    its  absolute 
amount  increases  with  the  temperatiue,  though  but  slightly 
(to  ti — 8  per  cent.),  but  the  ratio  of  sulphate  to  oxid<    it 
smaller   at  high   than   at    low    temperatures.      This    is 


-  • 


Cl.  x.— metallurgy. 
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in  agreement  with  the  work  of  Hofmann  in  America, 
who  gives  the  temperature  of  initial  decomposition. 
of  zinr  sulphate  as  532°  C,  but  finds  that  decomposition 
no  farther  than  50  per  cent,  after  26  hours'  heating 
at  836°  C.  The  rat.-  ot  decomposition  slackens  as 
residue  grows  more  basic. — .).  T.  1». 

Alloys     of     zinc     and     antimony.       S.   Shemtschushny. 
I.    Pi  tersburger    Polyteobn.    Inst,    1905,   4, 
191—208.     Chem.  Centr.,  l'J0G,"l,  53G. 

The  author  has  studied  the  solidifying  points  and  micro- 
structure  of  zinc-antimony  alloys.  His  results  agree  for 
the  most  part  with  those  of  Monkemeyer  (this  J.,  1905,  137). 
The  compound,  ZnSb,  does  not,  however,  melt  at  561°  C, 
as  stated  by  the  latter  author,  but  decomposes  at  537°  C. 
into  a  mixture  of  antimony  and  the  compound,  Zn3Sb2. 
The  compound,  ZnSb,  will  not  crystallise  spontaneously 
from  fused  mixtures  containing  from  53-07  to  100  atoms  per 
cent,  of  antimony.  On  cooling  such  mixtures,  the  compound, 
ZngSbo,  separates  out,  and  the  results  obtained  relate  to  the 
cooling  curve  of  tile  system,  Zn3Sb2  +  Sb,  of  which  the 
Butectic  point  is  482°  0.,  corresponding  to  a  mixture  with 
01-9  atoms  per  cent,  of  antimony.  This  system  is 
metastable,  however,  within  the  limits  of  concentration 
mentioned,  and  on  further  cooling  to  about  400°  C, 
changes  spontaneously  into  the  stable  system,  ZnSb  +  Sb, 
with  evolution  of  heat,  the  temperature  rising  by  about 
80°  C.  In  order  to  obtain  the  cooling  curve  of  this  stable 
system,  the  fused  mixtures  must  be  treated  with  a  crystal 
of  the  compound,  ZnSb. — A.  S. 

Metals    of   the    iron    group ;     Distillation    of .     H- 

Moissan.     Comptes  rend.,  1906,  142,  425—430. 

The  metals  of  the  iron  group  have  widely  differing  boiling- 
points.  Manganese  is  the  most  volatile,  and  distils 
readily  at  a  lower  temperature  than  lime  ;  then  follow 
nickel  and  chromium.  Iron  has  a  higher  boiling-point, 
and  its  ebullition  is  preceded  by  a  tumultuous  evolution 
of  gas  which  it  has  absorbed  at  a  lower  temperature  ; 
but  with  powerful  currents,  and  after  this  has  ceased,  it 
can  be  distilled  in  quantity.  Uranium  follows  iron,  and 
molybdenum  and  tungsten,  especially  the  latter,  have 
very  much  higher  boiling  points.  All  these  metals 
condense  on  a  cooled  tube  as  crystalline  powders,  which 
have  the  same  properties  as  the  metals  reduced  in  hvdrogen. 

—J."  T.  D. 

Mineral  [■  of  the  United  Kingdom  in  1905.     Bd. 

of  Trade  J.,  March  1,  1900. 

The  following  tables,  showing  the  output  of  coal  and  other 
minerals  in  the  United  Kingdom  at  mines  worked  under 
the  Coal  and  .Metalliferous  Mines  Regulations  Acts  during 
the  year  1905,  with  comparative  figures  for  the  piece 
year,  arc  extracted  from  au  advance  proof  of  the  Mines 
and  Quarries  General  Report  and  Statistics  for  1905  : — 

/. — Output  of  minerals  under  the  Coal  Mines  Regula- 
tions Acts. 


II. — Output     of    minerals    under     Metalliferous     Minis 
tlation  Art. 


1904. 


1905. 


Han  tt-s 



(lay  an. I  shale,  other  than  fire-clay 

and  oil  sbale 

Fire-clay 

Igneous  rock 

[run  pyrites 

Ironstone   

I         -tone    

ale    

Sandstone  (including  "  Ganister  ") 
Petroleum    




Tons. 
4.459 
232.411,784 

3,043,045 

804 
7,511 
7,55     .  • 

2.333.062 
1C6.99D* 


Tons. 
4,034 

236,111, 1;.0 

101,  10  I 

51,418 

900 

8,573 

7.8B0.969 

31,421', 

3,496,567 

1!     505" 

46 


245,776  U     ; -0,194 


quantity  of  ganister  obtained  «at  94,868  ton»  in  1JU4 
and  107.337  tons  in  1905. 


1901. 


Tons. 
21,180 

115.892 

23,203 

195,665 

94,255 
1,603,855 

26,371 
510,828 
187,828 
192.2S4t 
His, 278 

27,655 

79,092 

Tons. 
24,323 
114,699 

15,981 

216,945 

84.977 
1,768,744 

27,482 

511.917 

231.546 

161.374t 

149,720 
23  647 

112,350 

Total  

3,246,336 

3,443,705 

t  Including  2,668  tons  of  ganister  in  1904  and  2,782  tons 
in  1905. 

The  above  figures  do  not  in  all  cases  represent  the  total 
production  of  minerals  during  the  year.  Large  quantities 
of  several  important  minerals  such  as  iron  ore,  limestone, 
sandstone,  slate,  clay,  Ike,  are  obtained  from  quarries 
under  the  Quarries  Act,  and  from  other  workings  the 
returns  from  which  are  not  yet  available.  The  totals 
for  coal  and  the  ores  of  copper,  lead  and  zinc  may,  however, 
be  regarded  as  substantially  complete.  [T.R.] 

Zinc  ores.     U.S.  Customs  Decision,  Feb.  10,  1906. 

The  Treasury  Department  has  ordered  that  ores  chiefly 
valuable  for  the  zinc  which  they  contain  shall  be  classified 
as  "  metallic  mineral  substances  in  a  crude  state  "  at 
20  per  cent,  ad  valorem  under  paragraph  183  of  the  tariff. 
Calamine  and  silicate  of  zinc,  however,  remain  free  of  duty 
under  paragraph  514.  [T.R.]     R,  W.  M. 

English  Patents. 

Iron  ;  Restraining  the  ebullition  of  molten in  a  Con- 
verter. F.  Gebauer,  Berlin,  and  A.  Zenzes,  Charlotten- 
burg.  Germany.     Eng.  Pat.  13,626,  July  3rd,  1905. 

To  the  batch  of  metal  in  the  converter,  after  the  decar- 
burising  and  just  before,  rmuiing  off,  a  quantity  up  to 
10  per  cent,  of  the  molten  mass  from  the  cupola  furnace 
used  for  the  preliminary  melting  is  added. — J.  II.  C. 

1  run-Hi':    waste;     Utilising in   the   Manufacture   of 

iron  and   steel.     T.   II.  Blood,  Chatteiiey,  Staffs.     Eng. 
Pat.  19,941,  Oct.  3,  1905. 
A  ruck  is  formed  by  placing  a  mixture  of  waste  line  dust 
and  slack  or  cannel  coal  on  rough  clinkers  from  au  ordinary 
mine  ruck,  and  re-burning  as  before. — A.  G.  L. 

Alloy  ;    Xetv and  proct  88  of  manufacturing  or  tft  ating 

the  same.  M.  Wagner,  Wiesbaden,  Germany.  Eng. 
Pat.  6290,  March  24,  1905. 

See  Fr.  Pat.  353,081  of  1905  ;    this  J.,  1905,  975.— T.F.B. 

[Tin]  Alloy.  A.  E.  Hobson,  Meriden,  U.S.A.  Eng.  Pat. 
17.123,  Aug.  24,  1905.  Under  Int.  Conv.,  Feb.  27, 
1905. 

Si  i:  U.S.  Pat.  798,181  of  1905  ;  this  J.,  1905,  1019.— T.  F.  B. 

Niakel ;     Production    ••/    .     II.    S.    Elworthy.     Eng. 

Pat.  7711.  April,  II.  1905.     II.,  page  257". 

Qalvanisers'   waste  pr  Treatment  of for  the 

recovery  of  metal  and  the  formation  of  other  substances 
[Fireproofing  solution  and  pigment].  S.  E.  Sanders, 
Bmethwick,   Staffs.     Eng.    Pat.   4334,   March  2,    1905. 

"  ( I  alv  ankers'  flux"  is  heated  to  boiling  in  a  vat  with 
about  three-quarters  of  its  volume  of  water,  and  the  whole 
boiled  for  six  horns  with  occasional  stirring  :  1  oz.  of 
slaked  lime  for  every  1  lb.  of  dux  used  is  then  added,  and 
the  boiling  continued  for  another  hour',  when  the  solution 
obtained  is  tested  with  legard  to  its  fireproofing  qualities 


March  31,  I8i«5  ) 


Cl.  X.  -mi.iv 


tho  bom  'i  iiu\  added,  it  found 

proper  flreproofing  solution 
then  drawn  off,  and  the  heating  of 
cont muni   until   the   latter   is  dry,    when   it  1         bi 

.   from   whioh   metallic  une  ia  removed    bj 
Tin    in  !  residue,   con    sting  of  zinc  ozii 
ahlonde,  .'.>■..  la  ua  I   paint.     ] 

of  lime  may  be  omitted  if  the  Bolution  obtained  i 
eiently  elaai  without  it-  A.  <;.  L. 

Slag ;    Apparatus  for  disintegrating  .     <i.   K     II. u 

t.'-ldt.  Beaver,  Pa.,  U.S.A.     I  ag.  Pat  22,932,  Nov.  8, 
1906. 

Thk  molten  Blag  while  Bowing  in  a  tube  oi  conduit 
subjeoted  to t  igin  the 

same  direction,  whereby  illy  outward 

against  the  walls  of  fchi  i obi 

-  .1    M.  ' 

I   N  l  I  R] .   STAISS    PAT] 

i  .      ' '      I  i 

New  STork.     V  S.  Pat,  812,247,  Feb.  13,  ' 
W'ati  urrent  of  air,  and  the  air  ia  then 

lu\ it.  ■  •  water.     The  mixed 

arc  passed  through  u  ke  mixed   with  bine- 

n  mixture  of  carbon  monoxide  and 
hydrogen,  free  from  Bulphur,  is  formed.  The  proportion 
of  air  to  steam  is  so  regulated  that  the  temperature  of  the 

I  and    this 

ire  is  caused  to  act   upon  the  ore  to  be  reduced  in 
presence  of  a  small  percentage  of  carbon. — A.  S. 

Mai'  ■  of  treating  [toughening]  — — .    ' 

W.  Brinton,  High  Bridge,  N.J.,  Assignor  to  Taylor  Iron 
and  Steel  Co..  Xow  Jersey.     U.S.  Pat  812,811,  Feb.  20, 

1 '."  Mi. 

TliK  invention  relates  to  a  method  of  toughening  man- 
ganese-steeL  The  steel  i<  casf  into  its  finished  shape, 
allowed  to  solidity  to  a  point  at  which  it  can  be  handled. 
and  then  covered  with  sand  to  check  the  cooling  and  to 
retain  within  the  of  its  original  heat,  coi 

ponding   to   a    temperature   of   from    160°    to    1000*    P., 

md  design  of  the  article. 
At  this  point  the  steel  is  pi  iced  in  a  furnace  previously 
heated  to  a  temperature  substantially  corresponding  to 
that  of  the  article,  heated  rapidly  to  a  predelcrm1 
temperature  above  a  forging  temperature,  and  then 
quickly  cooled  by  immersing  it  in  water. — A.  S. 

Metals  [Iron  and  i .     H.  1!. 

Goodsall,    Indiana    Harbor,    Ind.     U.S.    Pat,    813,206, 
Feb.  20,  ' 

I'i.uks  of  sheet  iron  and  steel  are  paased  through  a 
volatile  liquid,  dried  by  aid  of  'neat,  and  then  subjected 
to  the  action  of  a  body  of  vapour  heated  unequally  in 
different  portions  thereof,  the  plates  being  first  ex] 
to  portions  ot  vapour  nt  a  relatively  low  temperature 
(400*  F.)  and  then  to  portions  of  successively  bi| 
temperature  lup  to  900*— 1200°  F.).  The  plates  are 
finally  allowed  to  gradually  cool  in  the  open  air. 

averting  ores  :   Process  and  apparatus  for 

.     A.  M.   Day,  Butte.   Mont.     U.S.   Pats.  812,186 

and  312,785,  Feb.  13,  1906. 

The  apparatus  consists  of  a  smelting  vessel,  n.  provided 
with  a  wind-box,  C,  and  tuyeres,  k.  and  mounted  on  trun- 
nions.    Une    of    the    trunnions.    <.    is    hollow,  and    com- 
municates through  the  passage,  /.  with  the  wind-box,  c. 
This  trunnion  has  a  detachable  extension,  m.  which  turns 
in  the  sleeve.  n.  on  the  main  air-supply  or  blast-pip 
There  is  also  a  number  of  closed  receptacles,  t,  for  holding 
"  fluent  material"    | fuel,  thixes.  sUicious  materials),  each 
of  which  is  connected  at  the  top  with  a  source  of  compn 
air.  and  has  at  the  bottom  a  valve-controlled  connection, 
IP,  with  an  auxiliary  blast-pipe,   P.     The  auxiliary  '  I 
pipes  are  connected    with   flexible  pipes.   *,   joined  inside 
the  trunnion  extension,   to  pipes,   r.  leading  to 
the  tuyeres.     The  process  consists  in  covering  the  charge 
of  ore  with  a  molten  substance  containing  sufficient 
to  start   the  fusion   of  the  charge,   supplying  air  under 


nrc  from  the  main  blast-pipe,  0,  throu  I  the 

to  the  top  of  the  ore-oharge,  and  injecting  with 

,  fuel,  fluxes  and  sili 

!    reservoirs,    t.       I  are 

formed  with  fusible  exten-  he  blasts  of  air, 

i  lting-level  "    as  the 
fusion  of  the  ore-charge  proceeds  downwards. — A.  S. 

Process  of  treating  .     E.  W.  Arnold,  Assignor 

V.   Selna,  San  Francisco,  Cal.     U.S.    Pat    812,473, 
Feb.  13,  1906. 
The  process  consists  in  "heating  a  body  of  ore  to  incan- 
ence  by  directing  into  and  against  the  ore  a  blast  of  a 

aydi n,  and  impregnating  the  incande.- 

with  a  mixture  of  chlorine  gas  and  charcoal-fumes,  in 

the  proportion  of  about  •_'  pi  its  of  chlorine  to  1  part  of 
charcoal-fumes." — A.  S. 

tali  ;    Apparatus  for  treating  slimes,  <tc,  for 

I .     C.  Gluyas,  Johannesburg,  Trans- 

,.  812,418,  Feb.  13,  1906. 

Ths  apparatus  consists  of  a  series  of  elevating-wheels. 

wheel  being  provided  with  a  number  of  sets  of  ele- 

ag  buckets,  into  which  the  material  is  fed  in  succession. 

1    between    the    different    elevating-wheels    are 

levices  consisting  of  a  number  of  "superposed 

helically-disposed  launders." — A.  S. 

Aluminium  l    Method  of  granulating •     W.  Hoskins, 

age,  111.     U.S.  Pat  812,493,  Feb.  13, 

At  '  U1STOM  and  other  metals,  the  oxides  of  which  hi. 
melting  point,  are  granulated  by  forcing  an  oxid 

the  molten  metal  whilst  subjecting  the  latter 
to  mechanical  stirring  or  agitation.  As  the  mass  coo's,  lt, 
solidities  in  the  form  of  superficially  oxidised  particles. 

— A 

Titanium  :    Process  of  combining  with  other  m 

r     E.   Cauda.   New    York,   Assignor  to  Chromi 
Works.  Chrome,  N.J.     U.S.  Pat  813,278,  Feb.  20,  1906. 

,\ir>i-BSAKiNG  material, and  the  material  which  is  to 

he  combined  with  titanium,  are  melted  separately,  and  the 

mob  ices  poured  simultaneously  into  a  suitable 

ptacle.     For  example,  titanium  is  combined  with  iron 

iteel  by  melting  ferro-titanium  by  the  action  of  an 

doing  it  to  the  iron  or  steel  which  has 

aielb  I  separately. —  V  S. 

ring  compound.     A.  R.  Hussey,  Chicago,  Til.     I f.S. 
Pat.  S12.494.  Feb.  13,  1 

r  soldering  metal,  cic 
of  tin  and 

wax  impregnated  with  zin 
9,  and    oat    ■ 

a     moderate    temperature,     il 
hardened  by  admixture  with  resin.  —  -c 
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Sand  :    Apparatus  for  making  artificial  ■ \jrom  flag]. 

G.  K.  Hauifeldt.  .Munhall.  and  D.  Cubbauc  Swissvate, 

Pa.    U.S.  Pat.  812,660,  Feb.  16,  1906. 
st  ■  Eng.  Pat.  22,932  of  1905  ;   preceding  these.— T.  F.  B. 

French  Patents. 

Steel  .'   Manufacture  of and  fusion  or  reduction  of  iron 

or  other  materials  or  metals.     E.  T.  Zohrab.     Fr.  Pat. 
358,710,  Oct  21,  L905.     Under  Int.  Conv.,  Oct,  21,  1904. 

see  Eng.  Pat  22,688 o!  1904  ;  thisj.,  1905,  1019.— T.F.  B. 

Phosphatie     manuri     [from     dag];      Assimilable . 

F.  Laur.     Fr.  Pat.  350,443,  lice!  31,  1904.      XV..  page 
275. 

Ores    with   calcareous  gangue ;    Process   of   concentrating 

low-gradt .     J.  deCopjict.      Fr. Pat 358,689, Oct 6, 

1905. 

The  ore  is  first  roasted  and  then  exposed  to  the  atmos- 
phere, whereby  the  lime  formed  on  roasting  falls  to  a  fine 
powder,  which  can  be  separated  more  orless  completely 

by  sifting. — A.  S. 

Cooling  and  drying  of  largi    volumes   of   moist  air  [for 

blast-furnaces];    Continuous  process  for .     Masch. 

Anst.   Humboldt.     Fr.   Pat.   358.513.   Oct.    14.    1905. 

The  moist  air  is  first  passed,  under  considerable  pressure, 
through  a  cooling  chamber,  the  cooling  coils  of  which 
have  becomed  covered  with  ice.  and  through  which  the 
cooling  medium  is  not  circulating.  The  ice  is  melted 
and  the  air  is  partially  cooled,  and  is  then  passed  at  a 
lower  pressure  through  other  cooling  chambers  through 
the  coils  of  which  the  cooling  agent  is  circulating.  The 
remaining  moisture  is  desposited  on  the  coils  as  ice.  and 
the  cooled,  dried  air  passes  awaj-.  By  a  system  of  valves 
and  dampers  the  direction  of  the  air  through  the  series 
of  coolers  can  be  varied,  so  that,  while  some  are  working 
actively  as  coolers,  others  are  having  the  ice  melted  by 
the  incoming  air.  Further  claim  is  made  for  utilising 
the  heat  of  the  waste  gases  from  a  blast-furnace  or  from 
gas-engines  to  liberate  the  ammonia  used  as  the  refri- 
gerating medium  from  the  water  by  which  it  has  been 
absorbed  after  it   has  effected  the  cooling. — W.  H.  ( '. 

Turnact  ;     Blast .     W.    Kemp.     Fr.    l'at.    358,645, 

(let.    18,    1905.     Under   Int.    Conv.,   dune   30,    1905. 

Tee  furnace  is  shown  in  cross-section  in  the  accompanying 
diagram.  It  consists  of  an  ore-chamber  surrounded  by 
a  water-jacket,  3.  and  disposed  above  a  fuel-chamber.  7, 
which  is  also  surrounded  by  a  water-jacket,  8,  9.  and 
extends  the  whole  length  of  the  furnace.     Two  sets  of 


tuyeres,  4,  and  10.  respectively  are  provided,  connected 
separately  to  the  blast-pipes,  6,  by  the  pipes.  5,  and  11, 
having  dampers.  18,  and  19.  The  hearth,  20,  has,  on  either 
side,  walls,  21,  of  refractory  material.  In  starting  the 
furnace  some  wood  is  set  on  fire  in  the  fuel-chamber,  tin- 
blast  is  started,  and  coal  is  gradually  introduced  from 
the  hoppers,  12.  through  the  pipes.  13.  and  14.  the  latter 
being  provided  with  screw-conveyors.  15.  which  feed  the 
coal  through  the  pipes.  Hi,  into  the  fuel-chamber.  The 
pipes,  Hi,  are  connected  to  pipes.  11,  by  tubes.  17,  so  that 
a  downward  current  of  air  passes  through  Hi.  and  prevents 
the  coal  becoming  ignited  before  it  reaches  the  fuel-chamber. 
Winn  the  coal  in  the  fuel-chamber  is  heated  to  incandes- 
cence, ore  is  fed  in  at  the  top  of  the  furnace,  and  gradually 
tonus  a  heap  in  the  middle  of  the  fuel-chamber,  so  that 
when  the  furnace  is  in  operation,  the  ore  is  reduced 
without  becoming  admixed  with  the  fuel.  When  the 
ore  to  be  reduced,  contains  sulphur,  the  dampers,  IS,  are 
opened  to  a  suitable  extent,  and  the  sulphur  is  burnt  by 
the  blast  entering  the  furnace  through  tuyeres,  4,  before 
the  ore  reaches  the  fuel-chamber. — A.  S 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

[Continued  /ram   page  223.) 
{A.)— ELECTRO-CHEMISTRY. 


Nitrogen    combustion;     Theory    of 
Chem.    Ind.,    191  lii.   29. 


85—88. 


P.    A.    Guye. 


When  nitrogen  and  oxygen  unite  at  the  temperature  of 
the  electric  arc.  nitric  oxide  is  the  product,  which,  when 
its  temperature  falls  below  500° — 600c  CL,  unites  with 
more  oxygen  to  form  nitrogen  peroxide.  From  this  are 
formed  by  well  known  and  purely  chemical  reactions 
nitric  acid  or  nitrates.  The  reaction  X2  +  02^t2NO  is 
reversible,  and  the  higher  the  temperature  the  more 
rapidly  is  equilibrium  attained  in  the  direction  of  forma- 
tion of  NO  ;  so  that  the  most  favourable  conditions 
for  yield  of  product  are  found  in  extremely  high 
momentary  arc-temperatures  followed  by  extremely 
rapid  cooling.  These  conditions  are  reached  in  practice 
by  passing  a  stream  of  air  through  the  arc  or  by  causing 
the  are  continually  to  change  its  position,  the  must 
favourable  results  yet  attained  give  a  yield  of  800 — 900 
kilos,  of  nitric  acid  per  kilowatt-year  at  the  arc,  which 
probably  means,  allowing  for  dissociation  during  cooling, 
500  kilos,  per  kilowatt-year  of  actual  yield.  Under 
favourable  conditions  for  electric  generation,  this  would 
work  out  to  about  12  frs.  per  100  kilos,  of  nitric  acid  ; 
and,  as  the.  present  price  of  that  amount  is.  as  acid,  45  frs.. 
and  as  nitre.  35  frs..  there  is  a  reasonable  prospect  of 
nitric  acid  being  profitably  produced  by  the  new  process. 
The  author  points  out  that  in  manufacturing  crude  cal- 
cium cyanamide,  the  necessary  nitrogen  is  often  obtained 
from  liquid  air,  the  oxygen  of  which  is  then  a  waste 
product.  If  this  oxygen  were  applied  to  enrich  the 
air  subjected  to  the  influence  of  the  electric  arc, 
the  yield  of  nitric  oxide  would  be  increased;  thus  the 
manufacture  "i  calcium  cyanamide  and  that  of  nitric 
acid  might  be  carried  on  concurrently  more  economically 
than  either  separately. — J.  T.  D. 

Hydrogen    peroxidt    anil   other    compounds ;    Sole  on  the 

formation  of by  means  of  the  Tesla-discharge.     A. 

Findlay.     Z.  Elektrochem.,  1906,  12,  129. 

As  Nemst  has  stated  (Z.  Elektrochem.,  1905,  11,  710) 
that  hydrogen  peroxide  could  not  be  detected  when  an 
electric  spark  is  passed  through  a  mixture  of  oxygen  and 
water  vapour,  the  author  records  some  preliminary 
experiments  in  which  hydrogen  peroxide  was  formed  by 
a  Tesla  brush-discharge  through  water  vapour.  Oxides 
of  nitrogen  are  produced  from  nitrogen  and  oxygen, 
ammonia  from  nitrogen  and  hydrogen,  and  hydrazine 
from  ammonia  and  nitrogen  under  similar  conditions. 

— R.  S.  H. 
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Thiosulphates  ;    Electrolytic  formation  ol  .     Levi  and 

\  iera.  \m.  I!,  icoad.  dei  Linoei  Roma,  1905 
[8er.  .">).  14.  133 ;    '/..  Elekbrochem.,  1906,  12.  131. 

I  -  shown  that  upon  electrolysis  of  mixed  Bolutdons  of 
sulphides    mid    sulphites,    thio 

^  ascribed  to  rea<  tion  al  the  anode  between  the  ions 
as  they  arc  disofa  U 

80,    hS    f-2©    >.(>,". 
The  lx-st  results  are  obtained  in  a  oell  without  diaphragm, 
and  when  the  electrolysis  is  •  .irriiil  out  al  2.V  c. 

i ion  of  the  ourrenl  density  between  16-6  and  333 
amperes  per  sc|.  dm.  docs  not  appear  to  influence  the 
yield.  A  ourrenl  efficiency  of  from  9  to  16-6  per  cent, 
was  obtained  in  the  different  experiments. — K.  S.  H. 

v.  .  tpeciatty  gold  and  palladium  :  Determination 
of  — —  6v  electric  conductivity  measurements.  J.  Donau. 
XXI I  [..'pane  286. 

Bismuth  :    Peroxides  of  .     //.   Oxidation  of  bismuth 

oxide  by  electrolytic  chlorine  in  presence  of  potassium 
hydroxide,  and  the  so-called  "  potassium  bismuthate." 
\    Qutbier  and  R.  Biinz.     VII.,  page  264. 

Chlorine ;     Action    of    silent    electric    discharge   on . 

F.  Russ.     VII.,  page  204. 

English  Patents. 

Electric  furnaces  and  electrodes  for  use  in  them.  E.  F. 
Price.  G.  E.  Cox  and  J.  Q.  Marshall,  Xiagara  Falls, 
I    B.A.     Eng.  Pat.  5984,  March  21,  1905. 

See  U.S.  Pat.  785,832  of  1905  ;  this  J.,  1905,  446.— T.F.B. 

Electrolytic  apparatus ;  \V.  P.  Thompson.  London. 
From  the  Decker  .Manufacturing  Co.,  Wilmington, 
U.S.A.     Eng.  Pat.  4100,  Feb.  27,  1905. 

See  Fr.  Pat.  352,029  of  1905  ,  this  J.,  1905,  897-— T.  F.  B. 

Batteries ;     Secondary    .     I.     Kitsee,     Philadelphia. 

Eng.  Pat.  13,427,  June  29,  1905. 

See  U.S.  Pat.  793,881  of  1905  ;  this  J.,  1905,  850.— T.  F.  B. 

Electrolysis  of   irate r  :    Apparatus  for  the  .     K.  J. 

Vareille.  Levallois-Perret,  France.  Eng.  Pat.  20,217, 
Oct.  6,  1905. 

See  Fr.  Pat.  355,652  of  1905  ;  this  J.,  1905,  1240.— T.F.B. 

United  States  Patents. 

Furnace  ;   Electric .     J.  E.  Ober,  Schenectady,  X.Y., 

Assignor  to  General  Electric  Co.,  X.Y.  U.S.  Pat. 
812,801,  Feb.  13,  1906. 

The  furnace  comprises  a  carbon  tube,  with  two  cylindrical 
end  portions,  and  an  intermediate  portion  of  less  diameter, 
heated  by  the  passage  of  the  current  through  its  wall. 
A  sheath  is  formed  by  wrapping  paper  around  the  end 
portions,  and  the  space  between  the  intermediate  portion 
of  the  tube  and  the  paper  is  filled  with  a  sintered  mass 
of  finely-divided  titanium  carbide,  which  is  non-hygros- 
copic and  refractory.  A  packing  of  heat-resisting  material, 
such  as  coke,  surrounds  the  carbide  and  the  end  portions 
of  the  tube.— B.  X. 

Flour ;     Method    of    [electrically]    treating    .     J.    E. 

Mitchell.  Assignor  to  Alsop  Process  Co.  U.S.  Pat. 
812,764,  Feb.  13,  1906.     XVIIL4.,  page  278. 

Bleaching  liquors  ;  Apparatus  for  [electrolytically]  pre- 
paring   .     F.  L.  Bartelt,  Bristol.     U.S.  Pat.  813,688, 

Feb.  27,  1906. 

See  Eng.  Pat,  16,185  of  1904  :  this  J.,  1905,  678.— T.  F.  B. 

French  Patents. 

Filament ;    [Electric  furnace  for  making]  an  indestructible 

for  lighting   and    heating.     G.    Michaud    and    E. 

Delasson.  Second  Addition,  dated  Sept.  30,  1905.  to 
Fr.  Pat.  346.307,  Sept,  17,  1904  (this  J.,  1905,  125, 
612  and  1057). 

This  addition  relates  to  an  electric  furnace  for  fusing 


the  materials  employed  in  making 
fiimo,  ,  ,  of  a  base  or  block  in  which  is  sunk  a 

m  oi  uoible,  in  which  the  matci  <  toe 

,  leotrode  pat  i  -  up  into  the  orm  ible  through  the  bottom, 
and  the  other  is  arranged  to  hang  down  into  the  cruoible. 
I  h,.  material  are  aupplied  from  a  feeding  hopper,  and  the 
fused  material  is  drawn  out  in  the  form  of  a  filament  by 
means  of  a  rod.  The  success  of  the  operation  requires 
that  tin!  fluidity  of  each  composition  is  determined  and 
the  rate  of  drawing  adapted  to  it  The  materials  specified 
are  alumina,  lime,  silica  or  magn  red  conductors 

bv  an  addition  of  carbon,  vanadium,  osmium  or  tantalum, 
and  the  quality  of  the  radiation  is  determined  by  an 
addition  of  an  oxide,  such  as  chromium  oxide. — W.C .11. 

Chlorates   and   percldorates ;    Electrolytic   manufacture   of 
alkali .    M.Couleru.   Fr.  Pat  368,798,  Oct.  24, 1906. 

See  U.S.  Pat.  788,631  of  1905  ;  this  J.,  1905,  620.— T.F.B. 

German  Patents. 

Electrodes    of     alkaline    accumulator s ;     Employment    of 

cellulose    derivatives    for    the    separation    of    the    . 

Kolner    Akkumulatorenwerke    Gottfried    Hagen.     Ger. 
Pat.   165,233,  Aug.  3,   1904. 

The  electrodes  of  alkaline  accumulators  are  separated 
by  an  intermediate  layer  or  layers  of  artificial  silk,  prepared 
by  precipitating  a  cuprammonium  solution  of  cellulose 
with  sulphuric  acid. — A.  S. 

Carnailite  and  other  haloid  double  salts  of  the  alkaline- 
earths ;     Apparatus    for    the    continuous    treatment    of 

fused by  electrolysis.      E.  Haag   and    F.   Glinicke. 

Ger.  Pat.  163,413,  Jan.  20,  1904. 
The  invention  relates  to  improvements  in  apparatus  for 
the  electrolysis  of  fused  carnailite  and  other  haloid  double 
salts  of  the  alkaline-earths,  in  which  provision  is  made 
for  the  separate  discharge  of  the  liberated  metals  and  the 
gaseous  decomposition  products.  The  chamber  in  which 
the  molten  decomposition  products  collect  is  provided 
with  an  overflow  tube  for  the  escape  of  the  light  metal. 
and  also,  at  the  bottom,  with  grooves  or  passages  through 
which  the  residue  passes  into  a  receptacle,  from  which 
it  is  continuously  discharged  by  means  of  a  siphon-tube. 

— A.  S. 

Sodium  chromate  ;    Electrolytic  manufacture  of  from 

chrome  iron  ore.  Chera.  Fabr.  in  Billwarder  vorm. 
Hell  und  Sthamer  A.-G.  Ger.  Pat.  163,541,  Feb.  28, 
1904. 
A  fused  mixture  of  chrome  iron  ore  and  caustic  soda 
is  electrolysed  and  air  is  simultaneously  introduced, 
whereby  it  is  stated  sodium  peroxide  is  formed  and  acts 
as  an  oxygen-carrier. — A.  S. 

Ammonia-soda  manufacture  ;    Process  for  the  [electrolytic] 

treatment  of  the   waste   solutions  of  u-ith   recovery 

of  brine  for    use   over   again.     A.    Riedel.     Ger.    Pat. 
164,726,  March  8,  1904. 

The  waste  solutions  are  mixed  with  strong  brine,  and 
electrolysed  for  the  decomposition  of  the  calcium  chloride 
into  calcium  hydroxide  and  chlorine.  The  residual 
salt  solution  is  used  again  in  the  process  for  dissolving 
further  quantities  of  salt. — A.  S. 

(I?.)— ELECTRO-METALLURGY. 

Strontium  ;    Preparation  and  properties  of  .     Guntz 

and  Raderer.     Comptes  rend.,   1906,  142,  400—401. 

The  authors  have  prepared  strontium  by  a  method 
exactly  analagous  to  that  for  barium  (this  J.,  1906,  80), 
as  a  silver  white  metal,  readily  tarnishing  in  air,  melting 
at  800°  C.  It  readily  decomposes  water  or  alcohol 
in  the  cold.  Its  heat  of  oxidation  is  intermediate  between 
those  of  barium  and  calcium. — J.  T.  D. 
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English  Patent. 

Smelting  of  ores,  iron  sand  and  Iht  like  :   [  Electric]  Method 

of  and  api>aratus  for  .     T.  S.  Anderson,  Sheffield. 

Eng.  Pat.  000 1,  .March  22,  1905. 

Vertically  adjustable  and  water-jacketed  electrodes 
are  provided  within  tho  furnace  and  electro-magnets 
below  the  floor  of  the  furnace.  The  current  passes  in 
succession  through  the  electrodes,  tho  air-space  between 
the  electrode  and  the  slag-line,  the  slag,  and  the  molten 
metal ;  and  returns  through  a  wire  which  has  it-  terminal 
at  the  base  of  the  furnace.  The  current  is  regulated  by 
varying  the  breadth  of  the  air-space.  The  ore  is  made 
to  fall  between  the  electrodes,  where  it  is  melted ;  it  then 
falls  into  a  receiver  from  which  it  may  be  withdrawn 
through   a   tapping  hole. — J.  H.  C. 

United  States  Patent. 

Metals  of  the  earthy  alkalies  .-   Proeess  for  the  electrolytic 

production  of .     C.  Suter  and  B.   Redlich,  Ratibor, 

Germany.     U.S.  Pat.  813,532,  Feb.  27,  1906. 

See  Eng.  Pat.  20,655  of  1903  ;  this  J.,  1903,  1299.— T.F.B. 

French  Patents. 

Nickel  or  its  alloys  ;    Manufacture  of  [electrically]. 

G.  H.  Gin.      First  Addition,  dated  Sept.  26,   1905,  to 
Fr.  Pat.  341.202,  June  22,  1904  (this  J.,  1904,  1098). 

The  process  described  in  the  main  patent  is  extended  to 
the  production  of  other  metals  or  alloys  free  from  carbon, 
such  as  chromium,  manganese,  tungsten,  molybdenum, 
feno-chromium,  ferro-tungsten,  &e.  The  outer  vessel 
of  the  electric  furnace  is  formed  from  a  basic  "-ilicate 
of  the  metal  to  be  obtained,  and  the  electrodes  of  a 
siheide  of  the  same  metal.  The  final  slag  may  be  used 
for  the  regeneration  of  the  reducing  siheide. — B.  N. 

Carborundum  or  boron  carbide  ;    Manufacture  of  formed 

or  moulded  articles  of .     F.  Boiling.     First  Addition, 

dated   Sept.   30,    li'05.    to   Fr.    Pat,    353,017,   Mar.   29, 
1905  (this  J.,  1905,  976). 

Instead  of  heating  articles  of  pure  carbon  in  a  bed  of 
carborundum  or  of  boron  carbide,  as  described  in  the 
principal  patent,  the  carbon  articles  are  now  heated  in 
cavities  made  in  pieces  of  carborundum  or  of  boron 
carbide.  In  this  way  the  silicon  or  boron  penetrates 
the  carbon  more  thoroughly,  and  the  surface  is  less 
altered,  any  factory  marks,  &c,  on  the  latter  not  being 
effaced. — A.  G.  L, 

Carborundum  or  boron  carbide  ;    Manufacture  of  formed 

or    moulded    articles    of .     F.     Boiling.     Second 

Addition,  dated  Sept.   30.    1905,   to  Fr.    Pat.   353,017, 
March  29,  1905  (this  J.,  1905,  976). 

The  modification  consists  in  heating  the  articles  made  of 
pure  carbon  in  a  bed  consisting  of  a  mixture  of  sand  and 
carbon,  or  of  boric  acid  and  carbon,  instead  of  in  a  bed  of 
carborundum  or  boron  carbide,  as  described  in  the  prin- 
cipal patent. — A.  G.  L. 

German  Patent. 

Voltametric.  balance  for  obtaining  a  definite  weight  of 
deposit  in  electrolytic  baths,  an  electro-magnet  being 
used  as  current  interruptor.  H.  Helbig.  Ger.  Pat. 
162,591,   March  17,   1904. 

The  apparatus  is  shown  in  the  accompanying  figure, 
the  normal  path  of  the  current  being  indicated  by  the 
arrows.  When  weights  are  placed  in  the  scale-pan,  g, 
the  projecting  piece,  o,  on  one  arm  of  the  balance 
is  brought  down  on  to  the  contact  piece,  c  d,  forming  a 
circuit,  p,  in  which  the  electro-magnet,  m,  is  included. 
As  soon  as  the  weight  of  the  electrolytic  deposit  is  sufficient 
to  bring  the  balance  back  to  the  normal  position,  the 
circuit,  p,  of  the  electro-magnet  is  opened,  and  by  release 
of  the  armature  of  the  magnet,  the  main  circuit  is  broken 
by    rupture    of    the    contact    between    k    and    I,    whilst 


simultaneously  by  means  of  the  contacts,  «',  h,  a  circuit 
including  the  bell,  s,  is  formed. — A.  S.  ^.^ 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  224.) 

Cod-liver  oil  and  other  fish  oils  ;  Examination  of .     II. 

R.   T.    Thomson   and   H.   Dirnlop.     Paper  read   before 
Scottish  Section  Soc.  Chem.  Ind.,  Jan.  16,  1906.     1—8. 

In  a  former  paper  (this  J„  1905,  741)  the  authors  showed 
that  the  refractive  index  had  no  independent  value  as  a 
test  of  the  purity  of  cod-liver  oil,  and  they  now  describe 
experiments  to  show  that  it  throws  no  additional  light 
on  the  effect  of  oxidation.  A  sample  of  eod-liver  oil  that 
had  been  kept  for  three  years  in  a  bottle,  from  which  the 
air  was  not  entirely  excluded,  gave  the  following  results  :  — 
Iodine  value  (Wijs)  156-5  ;  butyro-refractometer  reading 
at  25°  C,  80-3  :  saponification  value,  191-4;  specific  gravity 
at  15°  C.  0-9368  ;  free  acid,  as  oleic  acid,  1-24  per  cent.  ; 
Reichert-Wollny  value,  2-0.  If  the  Reichert  and  saponifi- 
cation values  of  this  oil  were  alone  taken  into  account, 
the  presence  of  a  small  amount  of  an  oil  such  as  porpoise 
oil  would  be  indicated,  but  the  iodine  value  and  specific 
gravity  show  that  oxidation  has  taken  place.  In  the 
authors'  experience  the  Reichert-Wollny  value  for  fresh 
cod-liver  oil  is  less  than  1,  but  in  a  partially  oxidised 
oil  it  may  exceed  3.  In  the  colour  test  with  sulphuric 
acid,  this  partially  oxidised  oil  gave  only  a  brown  colora- 
tion, and  not  the  characteristic  reaction.  A  sample  of  fresh 
seal  oil  gave  the  following  results: — Iodine  value  (Wijs) 
162*6 ;  butyro-refractometer  reading  at  25°  C,  76'2  -. 
saponification  value,  190-0  ;  unsaponifiable  matter,  0-24 
per  cent.  ;  sp.  gr.  at  15°  C,  0-9267  ;  free  acid,  as  oleic  acid,. 
0*29  per  cent.  :  specific  rotatory  power,  -  0*19  ;  Reichert- 
Wollny  value,  0-6  ;  molecular  equivalent  of  fatty  acids, 
284-0.  This  oil  of  undoubted  purity,  gave  a  distinct 
violet  coloration  with  sulphuric  acid,  both  before  and  after 
stirring,  whilst  the  fatty  acids  also  gave  a  similar  though 
more  fugitive  coloration.  The  same  reaction  was  also 
given  by  this  oil  after  being  kept  for  two  months  in  a 
closed  bottle.  Fish  oils  generally  become  darker  on 
saponification,  but  this  was  not  the  case  with  the  seal  oil. 
The  authors'  general  conclusion  is  that  seal  oil  might  be 
added  in  large  proportion  to  cod-liver  oil  without  risk 
of  detection   by  analytical  methods. — C.  A.  M. 

Oils  ;  Behaviour  of  vegetable with  regard  to  polarised 

light.     M.  A.  Rakusin.      Chem.-Zeit.,  1906,  30,  143—144. 

The  author  asserts  that  Walden's  work  on  this  subject 
has  been  forgotten.  (See,  however,  Lewkowitsch,  "  Oils, 
Fats  and  Waxes,"  p.  210.)     He  has  examined  24  vegetable 
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oils  in  ■  Soleil-Ve&teke  apparatus  and  has  observed  marked 
rotation    in    the    following  '      tor   oil,    +  s 

50  ;  oroton  oil,  + 1 1-.',  to  *  16- 1  .  ■  um  oil, 
I'.i  to  -'i  :  and  lanrel  oil,  +11-1  .  The  values  of  the 
lirst  three  oils  agree  well  with  those  obtained  by  Walden, 
and  in  tin'  author's  opinion  +8°  may  l»-  regarded  as  a 
oonstant  for  castor-oil  The  rotations  urn-  determined 
in  a  200  mm.  tube,  whilst  thai  oi  the  semi-solid  laurel  oil 
was  detei  mined  in  au  ether  solution  in  a  60  nun.  tube.  It 
v.  f.  hi  in  J  that  the  rotation  of  this  oil  was  not  dm 
chlorophyll,  for  an  ethereal  Bolution  of  chlorophyll 
opaque  to  polarised  light,  even  in  a  dilution  of  1:3200. 
The  following  results  were  obtained  with  the  other  oils, 
a  200  mm.  tu  In-  being  used  except  where  otherwise  stated: — 
oh.,  oil,  +d-j ':  araohis  oil,  -0-1  ;  almond  oil,  —  0-1°  ; 
rain-  ..il.  — 0'1°  to  — 0-2  ;  back  mustard  need  oil, 
—0-1°  (in  100  nun.  tube) ;  cottonseed  oil,  0-1  ;  hemp 
seed  oil  +00  (in  H x ►  nun.  tube);  linseed  oil,  +0-2 
(in  100  mm.  tubp) ;  cameline  oil,  — 0-1°;  poppy  oU, 
+  0-T  ;  walnut  oil.  +0-16;  Bunflower  oil,  +0-T  ;  cacao 
buttei  nt.  solution  in  lirnzene) +0-l°(  x2);  cocoa- 

nut  oil  (50  per  cent,  solution  in  benzene),  +0-10°  (  x2)  ; 
palm  oil.  +ii-i  |  2]  :  reseda  oil  +0-6  ;  and  jasmine  oil 
+  0-9°.  The  high  values  of  the  two  last  oils  were  attributed 
t..  the  presence  of  essential  oils. — C.  A.  M. 

Cottonseed  Oil  and  Oil  Cake  trade  of  Marseilles.    For.  Off. 
Ann.  Ser.,  No.  .3534. 

Cottonseed  oil  imports  at  Marseilles  during  1906  reached 

a  net  total  of  32.-14S.5xs  kilos,  j  of  these  32,282,968  kilos. 
eame  from  America,  80,253  kilos,  from  the  United  King- 
dom, and  86,367  kilos,  from  other  countries.  During  1904 
less  than  half  this  amount  was  imported — 15.003,403 
kilos. — whereof  13.3S4.415  kilos,  came  from  America. 
1.323,846  kilos,  from  the  United  Kingdom,  and  295.142 
kilos,  from  other  sources.  Imports  from  America  show 
an  increase  from  an  average  of  13.500,000  kilos,  for 
the  three  preceding  years  to  32,282,968  kilos.,  whereas 
imports  from  the  United  Kingdom  fell  from  an  average 
of  1,250.000  to  80,253  kilos. 

During  1905,  179,700  tons  of  oil-cake  were  produced 
at  Marseilles.  Of  this  amount  5S.0O0  tons  were  made 
from  shelled  earthnuts  from  Bombay,  Coromandel  and 
Mozambique.  42.00(1  imi-  from  copra.  24.000  tons  from 
the  residue  of  gingellv  seed  imported  from  India  and 
Africa,  20.000  tons  from  unshelled  earthnuts.  Other 
kinds  of  oil  cake  included  those  manufactured  from  the 
residues  of  white  gingelly  from  the  Levant.  l.SOO  tons  : 
linseed,  7,200  tons ;  rape  seed  and  colza.  200  tons ; 
Egyptian  cotton  seed.  11,000  tons;  poppy  seed  from 
India  and  the  Levant,  2.200  tons;  castor  oil  from 
India  and  the  Levant.  9, COO  tons;  palm  kernels,  1,400 
tons  ;   mowra  and  others.  2,300  tons. 

Marseilles  imported  from  foreign  countries  29,800 
tons  of  oil  cake  made  from  Russian  colza  and  3000  tons 
of  other  kinds,  a  total  of  32. SIX)  tons  against  33,000  tons 
for  1904.  Northern  France,  Germany  and  Scandinavia 
are  the  best  buyers  of  the  Marseilles  earthnut  cake.  Tbe 
South  of  France  consumes  a  considerable  quantity  of  oil- 
cake for  manure,  used  in  raising  early  vegetables. 

[T.R.] 

Okie  Acid.     U.S.  Customs  Decision,  Jan.  18,  1906. 

The  United  States  Circuit  Court  affirmed  a  decision  of  the 
Board  of  General  Appraisers,  which  held  oleic  acid  or  red 
oil  to  be  dutiable  at  25  per  cent,  ad  valorem  under  para- 
graph 1  of  the  tariff  as  an  *'  acid  not  specially  provided 
lor."  In  view  of  the  fact  that  the  evidence  showed  other 
uses  for  the  article  than  soap  making,  the  claim  of  the 
importer  for  free  entry  as  an  "  oil  commonly  used  in 
soap  makins;  and  fit  onlv  for  such  use  "  under  paragraph 
568  was  overruled.     [T.R.]     R.  W.  M. 

English  Patents. 

Fats,  fat  oils,   resins  and  the  like;    Purification  of  . 

C.  Presenius,  Offenbach  a   Main,  Germanv.      Eng.  Pat. 
10.3S7,  May  17,  1905. 

See  Fr.  Pat.  354,S10of  1905  ;  this  J.,  1905.  1117.— T.  F.  B. 


Stefan*    ml    product  ;     M  — . 

Oelwerke      Stern-Sonnebom,       Akt.  _•.-.,  Hamburg, 

fjermetny.     Eng,  Pat   24,935,  Dec,  I.  1905.  i 
Conv.,  Deo.  9,  1904 

Castob  oil  is  heated   in  an  autoolavi    oi  ■  osed   boiler 
under  pressure  until  it   «ill  mix  with  mineral  oil  in  any 
.rtiou.     The   most   Buitable   tempei  it  in 
C,  with  a  pi  i  i i  mot  .  tb    til 

■._■  about   In  hour-.      h  is  stated  ill  i'  i no  risk  of 

forming  a  gum-like  product  as  in  methods  where  the  oil 
is  distilled.— C.  A.  M. 

'..r]    Sieinus    oil    product  ;      Manufacture    of    . 

Oelwerke  Stem-Sonneborn,  Akt-ges.,  Hamburg, 
Germany.  Eng.  Pat  24,936,  Dec.  I,  L906.  Under 
Int.  Conv.,  Dec.  9,  1904. 

i  i  vim  is  made  for  a  modification  of  the  method  described 
in  the  preceding  patent.     It   coi  eating  the  oil 

beneath  a  reflux  condenser,  suitable  conditions  being  a 
temperature  of  260c  to  300°  (.'.  and  a  pressure  of  4  to  6 
atmos. — C.  A.  M. 

French  Patent. 

Fatty  matter  ;    Process  of  extracting  from  products 

containing  it.  by  means  of  carbon  tetrachloride.  P.  Bernard. 
Fr.  Pat.  350,427,  Dec.  24,  1904 

See  Eng.  Pat.  18,667  of  1905  ;  this  J.,  1906,  188.— T.  F.  I: 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc 

{Continued  from  page  225.) 
(.4.)— PIGMENTS.    PAINTS. 

English  Patents. 

Galvaniscrs'  waste  products;    Treatment  of  for  the 

recovery  of  metal  and  the  formation  of  other  sub 
[Fire-proofing   solution   and  pigment].     S.    E.   Sanders. 
Eng.  Pat.  4334,  March  2,   1905.      N.,  pa-e  -.'(is. 

Lithopones ;    Manufacture  of  by  the  electrolysis  of 

.ml filiates  or  chlorides  of  soda,  and  consecutive  production 
of  caustic  soda.  J.  B.  and  A.  Candau.  Eaux-Bonnes, 
France.     Eng.  Pat.  5882,  March  20,  1 

See  Fr.  Pat.  341.S27  of  1904  ;  this  J.,  1904,  904.— T.  F.  B. 

Paint;    Method  of   preparing    white    .     A.    van   der 

Schuijt,  E.  Kuntze  and  W.  Overman,  Amsterdam. 
Eng.  Pat.  12,998,  June  23,  1905. 

See  Ger.  Pat.  163,524  of  1904  ;  this  J.,  1906,  224— T.  F.  B. 

Paints,  varnishes  and  the  like  ;   Process  of  manufacture  of 

.     E.  A.  Ruch,  Paris.     Eng.  Pat.  10.7S7.  Aug.  18, 

1905. 

SEE  Fr.  Pat.  350,018  of  1904  ;   this  J.,  1905,  97S.— T.  F.  B. 

United  States  Patent. 

Lead  compounds  ;    Dry  method  of  preparing  .     J.  P. 

Neville,  Oakland,  Cal.     D.S.  Pat.  812,357,  Feb.  13,  1906. 

This  invention  relates  to  a  dry  method  of  preparing  white 
lead,  red  lead,  and  litharge  for  commercial  use.  and  con 
in  subjecting  the  material  to  the  action  of  a  pulveriser 
so  as  to  reduce  it  to  a  powder,  the  latter  being  then 
withdrawn  from  the  pulveriser  by  air  suction  The 
flowing  body  of  air  is  impregnated  with  a  gas.  such  as 
ozone,  "to  oxidise  and  eliminate  all  foreign  substai 
and  such  acetate  of  lead  as  may  be  contained  in  the 
powdered  carbonate  carried  bv  the  body  of  air.'  The 
dust-laden  air  is  discharged  into  an  "  arrester.  '  wherein 
the  heavier  particles  of  lead  carbonate  are  deposited,  and 
the  air  is  finally  discharged  into  a  "  collector  to  finally 
free  it  from  anv  particles  of  carbonate  still  suspended  in 
it— B.  N. 

d  2 
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French  Patent. 

Lakes    [from    azo    dyestnffs]    suitable    as    substitutes    for 

Chrome    Yellow;    Process  for  'preparing  ydloio  . 

Farbwerke  vorin.  Meister,  Lucius  und  Briining.  Fr.  Pat. 
350,431,  Dec.  28,  1904. 

See  Eng.  Pat.  28,259  of  1904  ;  this  J.,  1905,  1243.— T.  F.  B 

(B.)— RESINS,  VARNISHES. 

Gutta-percha  Resin.  U.S.  Customs  Decision,  Jan.  11,  1906. 
Resin  extracted  from  gutta-percha  for  the  purpose  of 
purifying  the  latter,  is  dutiable  under  section  0  of  the 
tariff  at  20  per  cent,  ad  valorem  as  a  "  manufactured 
article  unenumerated."  The  claims  of  the  importer  for 
free  entry  as  "  crude  resin,"  and  at  10  per  cent,  ad  valorem 
as  an  "  unmanufactured  article  unenumerated "  were 
overruled.  [T.R.]     R.  W.  M. 

United  States  Patent. 

Turpentine ;    Process  of   refining   .     G.    0.    Gilmer, 

Assignor  to  American  Turpentine  and  Tar  Co.,  Ltd., 
New  Orleans,  La.     U.S.  Pat.  813,088,  Feb.  20,  1906. 

The  crude  turpentine,  obtained  by  the  distillation  of 
turpentine-bearing  wood,  is  allowed  to  settle  and  the 
pyroligneous  acid  and  other  liquids  of  greater  specific 
gravity  than  turpentine  are  drawn  off.  The  separated 
turpentine  is  then  mixed  with  about  50  per  cent,  of  pure 
water  and  the  mixture  is  distilled  at  such  a  temperature, 
above  that  of  boiling  water,  that  both  are  vaporised 
together.  The  vapours  are  condensed  and  separated, 
and  the  turpentine  is  treated  with  sufficient  lime-water 
or  other  liquid  alkali  to  neutralise  the  acids  present,  and 
air  is  blown  through  the  liquid  to  aerate  and  agitate  it. 
After  settling,  the  turpentine  is  again  separated  and 
distilled  with  water  at  a  temperature  of  approximately 
335°  F.,  the  vapours  are  condensed  and  the  turpentine 
is  finally  separated  by  settling  and  decantation  from  the 
water  that  has  distilled  over  with  it. — W.  H.  C. 

(C.)— INDIA-RUBBER,  Etc. 

Latex ;    New  East  African  and  the  product  of  its 

coagulation.  E.  Marckwald.  Gummi-Zeit.,  1906,  20, 
491—492. 

The  latex,  the  botanical  source  of  which  is  not  given, 
had  a  sp.  gr.  of  1-0429  and  the  following  composition  : — 
Water  lost  at  100°  G,  58-55 ;  mechanical  organic  im- 
purities, 2-30  ;  mineral  constituents,  0-35;  resins,  32-75  ; 
rubber-like  substance,  5-40 ;  and  albuminoid  matter, 
0-65  per  cent.  A  sample  of  the  product  of  coagulation 
sent  to  the  author  had  an  appearance  somewhat  similar 
to  that  of  raw  balata,  which  it  also  resembled  in  pro- 
perties. The  following  was  its  composition  : — Water 
lost  at  100°  C,  12-78 ;  mechanical  organic  impurities, 
3-82 ;  mineral  constituents,  10-94 ;  resins,  60-17 ;  and 
rubber-like  substance  (containing  small  quantities  of 
albuminoids),  12-29  per  cent.  The  rubber-like  substance 
behaved  normally  towards  solvents  and  precipitants,. 
resembling  rubber  and  not  gutta-percha  in  not  being 
precipitated  from  solution  by  ether. 

The  resins  were  separable  into  two  substances,  melting 
at  about  80°  C,  and  about  130°  C.  respectively.  The 
mineral  constituents  included  about  10  per  cent,  of  alum 
used  in  the  coagulation  process.  The  coagulation  product 
as  prepared  by  the  author  (a)  by  dilution  of  the  latex, 
and  boiling,  (6)  by  the  addition  of  5  per  cent,  acetic  acid 
to  the  latex,  had  the  following  compositions  respectively, 
after  washing  and  drying  : — 


Product  (a). 

Product  (6). 

Rubber-like  substance  .... 

Per  cent. 

0-83 

1-57 
78-29 
19-31 

Per  cent. 

0-80 

1-53 
79-43 
18-24 
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Extractor  for  tanning  materials.     H  C.  Reed.     Collegium, 
1906  [193],   49. 


— E.  W.  L. 


The  method  of  using  the  apparatus  is  as  follows,  the 
parts  being  assembled  as  shown  by  the  drawing  : — 

The  bark  or  other  material  is  introduced  into  the  cup. 
B,  and  rests  upon  the  wire  mesh  screen,  26,  and  pre- 
vented by  it  from  passing  to  the  bottom  of  the  cup. 
If  it  is  desired  to  extract  the  same  at  a  temperature 
less  than  that  of  boiling  water,  water  at  the  desired 
temperature  is  introduced  into  the  vessel.  A,  through 
the  funnel,  13,  and  pipes,  11  and  9,  or  cold  water 
may  be  thus  introduced  to  the  vessel  and  the  tem- 
perature thereafter  raised  by  a  heater  placed  under 
the  bottom  of  the  vessel,  A.  The  water  is  then  run  into 
the  vessel  until  it  overflows  through  the  faucet,  20,  thus 
surrounding  the  cup,  B,  with  water  at  any  desired  tem- 
perature not  exceeding  212°  F.  Water  can  be  introduced 
into  the  cup,  B,  by  pouring  it  into  the  same  or  by  closing 
the  overflow  faucet,  20,  and  allowing  the  water  to  rise 
in  the  vessel  until  it  shall  overflow  the  edge  of  the  cup, 
B,  or  by  means  of  an  inverted  vessel  filled  with  water, 
the  open  mouth  of  which  dips  below  the  level  of  the 
water  in  cup,  B,  and  which  automatically  replenishes 
the  water  in  cup,  B,  at  a  rate  equivalent  to  the 
lowering  of  the  level  of  the  water  therein.  The  water 
percolates  through  the  material  in  the  cup  carrying 
the  soluble  matters  therefrom  through  the  screen 
to  the  bottom.  When  the  water  in  the  cup  rises 
above  the  top  of  the  siphon,  the  solution  in  the  bottom 
of  the  cup  will  flow  through  the  siphon  and  may  be  drawn 
off  through  the  faucet,  17.  The  rapidity  of  percolation 
and  outward  flow  through  the  siphon,  is  controlled  at  the 
faucet,   17. 

If  it  be  now  desired  to  extract  by  means  of  condensed 
steam,  the  faucet,  10,  is  opened  and  the  water  in  the 
vessel  is  drawn  down  to  the  desired  level  indicated  by  the 
gauge  glass,  12.  The  faucet,  10,  is  then  closed  and  the 
condenser  attached  to  the  top  of  the  vessel,  A.  Heat  is 
applied  to  the  bottom  of  the  vessel,  A,  and  the  steam 
from  the  water  therein  passes  through  the  partition,  22, 
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ami  around  the  oup,  B,  mi"  the  c lenser,  when 

oondenaed   water  drops  baoh  into  the  oup,   B,  upon  the 
contained  material     The  oup,  B,  is  thus  gradually  filled 
by  the  water  until  the  siphon  is  covered,  when  tin'  liquor 
is  siphoned  oul  oi  the  bottom  of  the  oup  in  the  ma 
deaoribed.    It  continuous  extraction  be  desired, the  fa 

17.  is  kept  closed  and  the  cock.   Hi,  opened  to  the  o. 
extent,  thus  maintaining  circulation  through  the  apparatus. 
It  has  been  found  advantageous  to  vary  the  Bize  ol  thi 
cup  with  the  '"ill.  oi  the  materia]  to  be  extracted,  and 

tor  tins  reason  cups  oi  tin-  style  shown  in  Pig.  2  were 

designed.     When  small  amounts  of  material  air  extracted. 

a  greater  meohani  al  action  results  from  the  use  of  a  .  up 

of  a  size  only  sufficiently  large  to  comfortably  contain  it. 
and  better  extraction  results. 

Tanning    materials  ?     Action    of    formaldehyde   on  . 

[Differentiation  of  pyrogattol  and  protocatechuic  groups.] 
K.  Stiaany.     I'harni.  Centralh.,  1906,  47,  27. 

Bl  boiling  50  0.0.  of  the  clear  decoction  of  a  tanning 
material,  of  the  usual  strength,  for  ten  minutes  under  a 
reflux  Qondenser,  with  HI  o.C  of  hydrochloric  acid  solution 
(Tl),  and  10  CO,  of  formaldehyde  solution  (40  per  cent.). 
protocatechuic  tanning  substances  can  be  distinguished 
from  those  of  the  pyrogallol  group.  The  former,  including 
quebracho,  catechu,  mallet-bark,  mangrove,  hemlock, 
pine,  fir,  Aleppo  pine,  mimosa,  birch,  willow,  palmetto, 
cajotta.  oak  bark,  canaigre,  kermck,  Pistacia  lentiscus, 
sumach,  and  gambicr  are  entirely  precipitated.  Pyro- 
gallol materials,  such  as  oakwood.  chestnut,  galls,  valonia, 
myrabolans  either  give  no  precipitate,  or  but  a  slight  one 
By  allowing  the  reaction  to  proceed  at  normal  tempera- 
tures for  everal  days,  materials  of  the  protocatechuic 
group  may  be  separated  into  two  classes,  one  of  which 
is  entirely,  the  other  only  partially,  precipitated.  The 
latter  includes  oak,  fir,  and  birch  barks,  palmetto, 
sumach,  and  some  kinds  of  quebracho  extract.  This 
reaction  enables  the  adulteration  of  tanning  materials  of 
the  protocatechuic  group  with  those  of  the  pyrogallol 
group  to  be  detected  ;  for  instance,  the  presence  of  oak- 
wood  or  chestnut  wood  extract  in  quebracho  extract, 
but  the  method  cannot  be  employed  quantitatively. 
Tannin-containing  fruits,  such  as  divi-divi,  algarobilla, 
teri,  and  bablah,  give  a  copious  precipitate  due  to  the 
presence  of  gallic  acid.  Algarobilla,  after  the  removal 
of  the  gallic  acid,  gives  no  precipitate,  whereas  divi-divi 
gives  a  copious  one,  probably  of  ellagic  acid.  Sumach. 
on  account  of  its  large  percentage  of  gallic  acid,  falls 
into  the  protocatechuic  group.  After  removing  this,  its 
pyrogallol   characters   become   evident. — J.  O.  B. 

Hydroxybenzoic  acids  ;  Some  oxidation  products  of  the . 

//.     A.  G.  Perkin.     IV.,  page  258. 

Casein.  U.S.  Customs  Decision. 
The  United  States  Circuit  Court.  January  18,  1906, 
held  that  certain  caseine  industrielle  is  free  of  duty  as 
"  lactarene  "  under  paragraph  594  of  the  free  list.  The 
Board  of  General  Appraisers  had  held  the  article  to  he 
dutiable  at  20  per  cent,  ad  valorem  as  a  "  manufactured 
article  unenumerated  "  under  section  6,  but  in  view  of 
additional  testimony,  showing  that  casein  was  commercially 
known  as  lactarene.  the  above  decision  was  rendered. 
The  Treasury  Department,  February  3.  1900,  acquiesced 
in  this  decision,  but  on  information  received  tiiat  the 
record  in  the  case  was  incomplete,  and  that  the  commercial 
designation  of  casein  can  be  sIiowti  not  to  be  lactarene, 
the  Department,  February  12,  1906,  ordered  another  ease  | 
to  be  prepared  for  trial.  [T.R.]     R.  W.  M. 

English  Fatent. 

Leather  ;     Preparation    for    the    preservation    and    water- 
proofing of .     H.  Schowalter,  Ladenburg,  Germany. 

Eng.  Fat.  21,443,  Oct.  21.  1905. 

Seb  Fr.  Pat.  357,525  of  1905  ;   tins  J.,  1906,  130.— T.F.B. 


XV.— MANURES,  Etc. 
(Continued  fro  ;  >.) 

Nitrification;     Influent     "/    organic    matter    on    . 

\    Miint/.  and   E.   I.am/.    Comptes  rend.,   1906,   142 
430-   136 

I'm:  authors"  experimi  ui    Bhoti  thai  humus,  in  what 
abundance  it  may  be  present,  is  nol  prejudicial  to  oi 
tication,  and,  indeed,  is  rathei   favouraoli    to  it,     n 
however,  is  not  necessary,  for  nitrification  can  be  produi  ed 

in  soils  poor  in  oi  ;ani<    m  'tier.     The  humu  ■  lid 

the  multiplication  of  nitrifying  organisms,  and  as  a  rule  B 
soil  contains  more  active  oi    i,n  n,     ,,,.|  j     ,,, .,,.    ,,,,., 

enter  into  nitrification  as  it  contains  re  humus. 

—J.   T.    It.     ' 
French  Patent. 

Phnsphatic     manure     [from     slag];      Assimilable     . 

F.  Laur.     Fr.  Pat.  360,443,  Dec  31,  L904. 
Molten  slag,  as  it  flows  from  a  metallurgical  or  other 
furnace,   is   received    in  a  supplementary   furnace  or  in   a 
heated   receptacle,  in  which  it  is  mijeed   with   powdered 

natural  phosphates,  such  as  eoprolit.es.  phosphoritei 
It  is  stated  that  the  tricalcium  and  dicalcium  pliospl 
are  decomposed   by  the  silica  in  the  slag,  new  and   more 

fusible  silicates  being  formed,  whilst  the  phosphi acid 

present   is    rendered    soluble    and    assimilable    by    plant-. 
The  product  obtained  mav  be  granulated  and  powder   I 

— E.  S. 


XVI.— SUGAR,   STARCH,    GUM,    Etc. 

(Continued  from  page  227.) 

Sugar  cane  experiments  in  the  Leeward  Islands.     Rt 
on  experiments  conducted  at  Antigua  and  St.  Kit  is  in 
the  season  1904-5.     Parti.  Experiments  with  varieties 
of   sugar   cane.      The    Imperial    Department   of   Agri- 
culture for  the  West  Indies,  1905. 

EXPERIMENTS  on  the  cultivation  and  selection  of  improved 
varieties  of  the  sugar  cane  have  been  conducted  at  the 
experiment  stations  in  Antigua  and  St.  Kitts.     The  canes 
were  cultivated  throughout  in  the  same  manner  as  the 
ordinary  crop  of  the  estate  so  as  to  givo  results  closely 
comparable   witli   those   obtained    by   the   planter.     Tin- 
severe  drought  in  Antigua,  however,  was  such  as  to  cause 
the  sugar  crop  to  drop  from  the  normal   13,000  tons  to 
7.800   tons.     The   rainfall   in   St.    Kitts,   though   heavier 
than  in  Antigua,  was  irregular  and  gave  varying  result  - 
on  the  different  estates.     In  Antigua  the  following  canes 
stand   out    as   specially    worthy   of   attention : — B.    15(i. 
Sealy  Seedling,  B.  306,  B.  208,  D.  74,  D.  95  and  D.  109, 
both  as  plant  canes  and  ratoons.     At  St,  Kitts  the  best 
results  were  obtained   with  Caledonian   Queen  or  White 
Transparent;    B.  208  and  B.   147  were  satisfactory,  and 
D.  74  and  D.  116  are  recommended  for  cautious  planting, 
li.  208,  heads  the  list  of  canes  grown  as  ratoons  with  a 
yield  of  30  tons  per  acre,  and  8-50S  lb.  of  sugar  in  the 
juice  (per  Imperial  gall.),  and  the  opinion  is  expressed  that 
this  cane  may  be  generally  introduced  at  St.  Kitts  to  occupy 
4  useful  position  with  the  Caledonian  Queen  and  B.  147. 
There  was  an  almost  complete  absence  of  rotten  cams, 
a   result   directly   traceable   to   the   introduction   of  new 
varieties  of  cane.     In  order  to  ascertain  whether  any  of 
the  35  varieties  under  experimental  cultivation  exhibited 
any  evidences   of  abnormal   quotients  of   purity  due  to 
high  polarisation,  juice  from  each  variety  grown  at  Cassada 
Garden  was  examined  by  the  Clerget  method,  using  the 
factor   144.       Six  of  these  show  what  may   be  regarded 
as  abnormally  high  apparent  purities,  namely  Red  Ribbon, 
Queensland  Creole,  D.  74,  D.  89,  D.  99  and  D.  1 16.     During 
the    recent    dry   season,   considerable   trouble    has   been 
experienced  from  "  gum  "  which  appears  to  be  worse  when 
the  normal  development  and  ripening  of  canes  are  arrested. 
In  the  following  table  the  results  are  ciyen  of  those 
varieties  which  gave  most  satisfactory  results  : — 
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Difference 

Difference 

Polarisation 

Apparent 

True  sucrose 

between  true 

Apparent 

between  true 

No. 

Name  of  cane. 

polarisation. 

due  to  sucrose 
—  Clerget. 

sucrose  lbs. 
per  gall. 

lbs.  per  gall. 

sucrose  and 
apparent 
sucrose. 

purity. 

True  purity. 

purity  and 

apparent 

purity. 

1 

83-5 

83-6 

2-171 

2-174 

+  0-003 

91-1 

91-3 

+  0-1 

7 

86-6 

86-2 

2-252 

2-241 

—  0-011 

94-8 

94-4 

—  0-4 

in 

87-3 

86-6 

2-270 

2-252 

—  0-018 

95-0 

94-2 

—  0-8 

85-8 

85-6 

2-231 

2-226 

—  0-005 

92-2 

91-9 

—  0-3 

87-5 

Mi-S 

2-275 

2-257 

—  0-018 

94-2 

93-5 

—  0-7 

is 

B.  156  

75-9 

75-8 

1-973 

1-971 

—  0-002 

89-2 

89-1 

—  0-1 

lfi 

B    147 

81-4 

81-5 

2-116 

2-119 

+  0-003 

93-2 

93-3 

+  0-1 

07 

D.   74 

78-4 

77-1 

2-038 

2-005 

—  0-033 

89-0 

87-6 

—  1-4 

•>H 

D.  89 

81-8 

79-9 

2-127 

2-077 

—  0-050 

91-9 

89-7 

—  2-2 

..,, 

D.  95     . 

82-4 

81-8 

2-143 

2-127 

—  0-016 

91-7 

—  0-7 

"10 

D.  99  . . 

81-9 

80-6 

2-129 

2-096 

—  0-033 

92-1 

90-6 

—  1-5 

.... 

D.  116  

78-7 

77-4 

2-046 

2-012 

—  0-034 

89-2 

87-7 

—  1-5 

35 

D.  109 

79-2 

79-0 

2-059 

2-054 

—  0-005 

90-9 

90-7 

—  0-2 

Indian  cane  jaggeries  ;    Use  of  saturation  in  the  refining 

of .     B.  Ryznar.     Z.  Zuckerind.  in  Bohinen,  1906, 

30,  233—258. 
The  process  of  double  carbonatation  and  saturation, 
followed  by  a  sulphitation  of  the  thick  juice,  as  practised 
in  the  beet  sugar  industry,  may  be  appHed  with  advantage 
in  the  refining  of  Indian  cane  jaggeries.  The  experiments 
of  the  author,  based  on  analyses  of  the  scums  and  juices 
at  each  stage  have  led  him  to  recommend  the  following 
treatment  for  this  class  of  raw  sugar  : — The  jaggery  is 
melted  to  a  juice  of  20°  B.  It  is  then  warmed  or  cooled 
to  a  temperature  of  45° — 50°  C.  and  is  treated  without 
delay  with  a  quantity  of  milk  of  lime,  equal  to  4-5  per 
cent"  of  calcium  oxide  on  the  weight  of  the  raw  jaggery. 
The  juice  is  saturated  with  carbon  dioxide  until  it 
possesses  a  residual  alkalinity  equal  to  0-06  grm.  of  lime 
per  100  c.c.  ;  it  is  then  heated  to  60°  C.  and  filtered.  For 
the  second  carbonatation,  1  per  cent,  of  lime,  calculated 
on  the  original  jaggery,  is  added,  the  juice  is  rapidly 
saturated  until  neutral,  heated  to  70°  C.  and  filtered  ;  it 
is  then  boiled,  filtered  again,  and  concentrated  to  a 
density  of  25°— 30°  B.  If  the  acidity  of  the  thick  juice 
exceed  0-03  per  cent.,  calculated  as  calcium  oxide,  lime 
is  added  to  reduce  it  to  that  degree  of  acidity,  and  sulphur 
dioxide  is  then  passed  in  until  the  acidity,  expressed  as 
calcium  oxide,  reaches  0-06  per  cent.  After  that,  the 
juice  is  boiled  and  refined  in  the  usual  way.  According 
to  the  analyses,  the  above  treatment  effected  the  removal 
of  27-86  per  cent,  of  the  total  non-sugar  constituents  of 
the  jaggery  (30-5S  per  cent,  of  the  organic  and  18-62  per 
cent,  of  the  mineral  impurities)  and  eliminated  74-74  per 
cent,  of  the  colotuing  matter.  The  bulk  of  the  purification 
is  effected  by  the  first  saturation,  but  the  other  treatments 
cannot  be  omitted  without  loss  of  efficiency,  since  the 
precipitation  of  certain  coloured  impurities,  e.g.,  basic 
calcium  glucinate,  requires  the  close  observance  of  certain 
conditions  of  alkalinity  and  temperature  only  obtainable 
by  double  saturation.— -J.  F.  B. 

Sugars ;     Action    of    secondary    asymmetric    hydrazines 

[Ethyl phenylhydra line}  on  .     R.   Ofner.     Monatsh. 

Chem.  1906,  27,  75—80. 

N'evberg  (this  J.,  1902,  506)  stated  that  methylphenyl- 
hydrazine  only  yields  osazones  with  ketose  sugars  and 
not  with  aldoses,  but  the  author  (this  J.,  1905,  47)  and 
Ost  (this  J.,  1905,  935)  have  shown  that  such  is  not  the 
case.  The  author  has  now  studied  the  action  of  ethyl- 
phenvlhydrazine  on  levulose  and  dextrose. 

An  osazone  is  prepared  from  levulose  bj*  treating  a 
solution  of  3-6  grins,  of  the  sugar  in  15  c.c.  of  water 
with  8-2  grins,  of  ethylphenyihydrazine,  8  c.c.  of  50  per 
cent,  acetic  acid,  and  2  c.c.  of  alchool.  An  oil  is 
formed  after  a  few  minutes  which  crystallises  after  a 
few  hours.  The  osazone  crystallises  from  50  per  cent,  alcohol 
as  line  yellow  needles  melting  at  143°  C.  ,  yield  60  per 
cent.  The  same  osazone  is  formed  from  dextrose  by 
treating  1-8  grms.  of  the  sugar  dissolved  in  12  c.c.  of  water 
with  4-2  grms.  of  the  hydrazine,  4  c.c.  of  glacial  acetic 
acid  and  3  c.c.  of  alcohol  at  the  ordinary  temperature, 
for   about   20   hours  ;     yield   55 — 60   per   cent.     If   the 


— L.  J.  de  W. 

mixture  be  heated,  the  osazone  can  be  separated  in  the 
crystalline  form  after  only  two  to  three  hours. 

Dextrose  ethylphenylhydrazone  is  prepared  by  heating 
5-4  grms.  of  dextrose  with  30  c.c.  of  90  per  cent,  alcohol 
and  4-3  grms.  of  the  hydrazine.  After  evaporation  in 
vacuo  at  the  ordinary  temperature,  the  syrup  begins  to 
crystallise  in  about  two  days.  The  crystals  retain  alcohol 
of  crystallisation  and  soften  at  80°  C,  but  if  the  alcohol 
be  removed,  the  substance  melts  fairly  sharply  at  116° — 
118°  C.  ;    yield  60—70  per  cent.— J.  F.  B. 


Worts    and 


sugar    solutions  ;    Determination    of     extract 
— .     H.  van  Laer.     XXIII.,  page  286. 


Sugar 


botmties    and     excise    tariff ;     Australian 
Bd.   of  Trade  J.,   March  8,   1906. 


An  Act  of  the  Australian  Commonwealth,  entitled  the 
"  Sugar  Bounty  Act,  1905  "  (No.  23  of  1905),  was  assented 
to  on  the  21st  December,  1905.  This  Act  provides  that 
after  1st  January,  1907,  there  shall  be  paid  out  of  the  Con- 
solidated Revenue  Fund  to  every  grower  of  white-grown 
cane  or  beet  within  the  Commonwealth,  a  bounty  on 
all  such  cane  or  beet  delivered  for  manufacture  after  that 
date  and  before  the  1st  January,  1913,  at  the  following 
rates : — 

Sugar  cane. — 6s.  per  ton  calculated  on  cane  giving  10 
per  cent,  of  sugar,  to  be  increased  or  decreased  propor- 
tionately according  to  any  variation  from  this  standard. 

Beet. — 60s.  per  ton  on  the  actual  sugar- yielding  contents 
of  the  beet. 

It  is  further  provided,  however,  that  the  rates  payable 
on  all  such  cane  or  beet  delivered  during  the  years  1911 
and  1912  shall  be  respectively  two-thirds  and  one-third 
of  the   aforesaid   rates. 

The  "  Excise  Tariff,  1905 "  (No.  24  of  1905),  which 
was  assented  to  by  the  Federal  Parliament  on  the  same 
day,  viz.,  21st  December,  1905,  as  the  Sugar  Bounty 
Act  of  1905,  provides  that  the  excise  duty  imposed  on 
sugar  by  the  excise  taritl  of  1902  shall  be  increased  from 
3s.  to  4s.  per  cwt.  of  manufactured  sugar  from  1st  January, 
1907,  to  1st  January,  1913,  provided  that  the.  excise  duty 
payable  on  sugar  produced  from  cane  delivered  for 
manufacture  in  1911  and  1912  shall  be  two-thirds  and 
one-third  of  the  above  rate  respectively.  [T.R.] 

United  States  Patent. 

Starch  ;  Process  of  preparing  soluble  — - — .  A.  F.  J.  S. 
and  H.  A.  R.  A.  Haake,  Hamburg,  Germanv.  U.S. 
Pat.  813,647,  Feb.  27,  1906. 

See  Eng.  Pat.  885  of  1903 ;   this  J.,  1903,  754.— T.  F.  B. 

French  Patents. 

Sugar  ;   Process  of  refining .     K.  Dorant.     Fr.  Pat. 

358,659,  Oct.  19,  1905. 

Raw  sugar  of  good  quality  is  treated  with  a  limited,  pre- 
determined quantity  of  water  so  that  the  exterior  portions 
only  of  the  crystals  are  dissolved,  whilst  the  central  portions 
remain  undissolved.     It  is  stated  that  in  this  manner  the 
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whole  of  ill"  impurities  arc  obtained  in  the  melted  syrup, 
ami  that  t!»-  undissolved   reeidue  consists  oi   peri 
pure  sugar.    The  syrup  is  separated  and  refined  in  the 
usual  manner,  whilst  the  residual  orystals  are  oolleoted 
and  used  for  making  olairee  syrup  or  for  other  i 

—J.  i 

Wood  ;    Rotary  digester  fur  the  saceharifieaUon  of  — — . 

Oomp.    indust    dee    alcools    de    I'Ardeche.     Fr.    Pat. 

868,696,  Oot  20,  1906. 
Tiik  digester  for  converting  wood-wastes,  such  as  saw- 
dust,   into    fermentable  sugar   consists   of  a   horizontal 
rotary  oylinder  with  ciroular  plates  forming  the  two  ends. 
I'll.-  oylinder  is  mounted  on  a  hollow  shaft  through  which 
mi  is  supplied  to  a  series  of  heating  tubes  disposed 
l.l  to  the  axis  and  arranged  at  various  distances  b 
the  same  at  points  on  circles  ooncentric  with  the  wall  oi 
the   oylinder.     The   heating   tubes    project    through    the 
.   ids  of  the  drum,  ami  are  connected  by  a  radial  steam    ' 
pipe    outside    the    digester    with    the    central    strain 
Bupply  on  the  one  Bide,  and  by  a  similar  series  of  radial 
pipes  with  a  central  condensed  water  outlet  on  the  other 
side.     At  the  exit  side  of  the  apparatus  each  heating  I 
is  provided  with  a  cock,  the  handle  of  which  is  operated 
automatically  by  fixed  pins  placed  at  the  highest  point  of   I 
rotation.     Thus    the    heating    pipes    are    opened    for    a 
moment  ami  closed  automatically  during  each  revolution, 
so  that   the   Hater   which  has  condensed  iu  the  pipes   is 
regularly  discharged. — J.  F.  B. 

Starches    and    dextrins ;      Manufacture    of    phonograph 

records    from    .     Comp.    gen.    de    phonographes, 

cinematograpkes     et     appareils     de     precision.     I 
Addition,  dated   Oct.    10,    1905,   to  Fr.   Pat.   358,300. 
Oct.  9,  1905  (this  J.  1906,  227). 

In    addition   to  starches  and  dextrins,  other   amylaceous   I 
materials,  such  as  meals  of  cereals  and  leguminous  - 
or   glutens     may    be   employed   for   moulding   discs   and    \ 
cylinders.     An  addition  of  formaldehyde,   tannin,   gallic 
acid  or  salicylic  acid  may  be  used  with  advantage  for   | 
antiseptic    purposes.        A    better    agglutination    may    be 
obtained  by  mixing  sodium  carbonate,  alumina  or  magnesia 
or  their  salts  with  the  starchy  materials  employed. 

—J.  F.  B. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

(Continued  from  page  230.) 

Fungi  [Gloeosporium]  ;    Formation   of  sporulating  yeast- 
like forms  of .     P.  Viala  and  P.  Pacottet.     Comptes 

rend.,  1000.  142.  45S— 401. 

The  formation  of  endogenous  spores  similar  to  ascospores 
has  been  regarded  as  a  characteristic  of  true  yeasts  and 
mycoderma,  serving  to  distinguish  them  from  the  yeast  - 
like  forms  of  the  filamentous  mould  fungi.  The  authors' 
studies  on  the  parasitic  fungi  which  cause  the  anthracnosis 
of  the  vine  and  the  plane  tree  (species  of  Glaosporium), 
show,  however,  that  these  fungi  also  possess  this  property. 
In  saccharine  media  the  tine,  filamentous  mycelium  soon 
becomes  divided  by  cross  walls  and  breaks  up  after  a 
time  into  cells  which  multiply  by  budding  like  yeasts,  and 
•continue  to  do  so  when  transplanted  to  fresh  media. 
These  cells  stand  morphologically  midway  between 
those  of  S.  apiculatus  and  S.  d'.ivsoideus  ;  they  produce 
small  quantities  of  alcohol,  and  form  endospores  under 
the  same  conditions  as  the  true  Saccharomycetes.  These 
yeast-like  cells  can  be  slowly  re-transformed  into  the 
original  mould  fungus  by  suitable  treatment.  This 
observation  re-opens  the  question  enunciated  by  Pasteur, 
whether  the  wild  and  industrial  yeasts  are  not  really 
forms  originally  derived  from  mould  fungi,  which  have 
become  fixed  more  or  less  permanently  in  their  present 
state.— J.  F.  B. 

Yeast   species  ;    Influence  of  formaldehyde  on  the   repro- 
ductive energy,  the  fermentative  energy  and  the  generation 

period  of  various  .     J.  Hirsch.     Allg.  Z.   Bierbrau 

u.  Malzfab.,  1905,  33,  351  ;    Z.  ges.  Brauw.,  1900,  29, 
118. 
yABlous  species  of  yeast,  including  Saaz,  Frohberg  and 


Logos  cult  m.  tnd  certain  wild  yeast 

for  one  hour  at  20°  C.  with  varying  proportions  of  com- 
mercial formalin;    the  yeasts  kted  in  a 
centrifugal  machine  and  stirred  up  with  water,  and  known 
quantities  ••<  cells  were  cultivated  in  a  medium  bo 
of  cane  sugar  and  yeasl  water.      ■              ill  quantitu 
formaldehyde  were  found  to  luence  on 
the  reproductive  energies  of  the                   I    '   .  with 
e  yeast.     As  a  general  rule  the  ferment  it 
energies  reached  their  mari                its  when  the  repro- 
ductive energies  wen-  beginning  i"  be  affected  e 
\s   soon  as   reproduction   and    fermentation   began    1  < 
inhibited  by  the  increasing  proportions  ol  formaldehyde 
loyed,  the  invertive  power  ol                          ards  cane 
a  rose  considerably,  the  increase  in  the  case  ol 
voast  being  very  marked.     Formaldehyde  d  mder 
the    secretion    of    invertase.     The     proportions    of    for- 
maldehyde per  100  c.c.  of  wort  which  were  required  to  kill 
the   yeast  cells   varied   according   to   the   species;     thus, 
for  Frohberg  and  Log  i                                    ifformnldeh 
were  necessary;     for   8.    Pastorianus  111.,   3-1    mgn 
for  Saaz  yeast  and  S.  ellipsoidcus  /.,  2-S  mgrins.     The 
time  of  action  necessary   tor   the  death   of  all   the  cells 
varied  with  the  temperature;    in  the  case  of  Frohberg 
yeast  the  necessary  duration  of  action   was  30    mill 
at  18°  C,  45  minutes  at  26°  C,  and  j5  minutes  at  :i7'i 
\s  regards  the  generation  period  the  culture  yeasts  were 
more  resistant   to   formaldehyde   than   the   wild   yeasts  ; 
very  small  doses  of  formaldehyde  shortened  the  period 
hit  ween  one  generation  and  the  next. — J.  F.  li. 

i    Ozone;   Physiological  action  of on  [Organisms].     W. 

mund.     Centrabl.   Bakt.  II.,   1005,  14,  400;    Z.  ges. 
Brauw,  1906,  29,  133—134. 
The  author  has  studied  the  action  of  ozone  on  enzymes, 
fermentative    processes    and    bacteria.     All  the    enzymes 
studied,  viz.,  diastase,  einul-in.  pepsin,  invertase,  ptyalin, 
pancreatin  and  rennet,  suffered  a  decrease  in  their  activity. 
which  differed  in  degree  not  only  with  the  different  enzymes 
but  also  with  one  and  the  same  enzyme.     The  degree  of 
inhibition  was  found  to  depend  on  the  quantity  of  ozone. 
on  the  velocity  of  the  current  of  ozonised  air  or  oxj 
'    and  on  the  time  of  action,  also  on  the  degree  of  purity  of 
the  enzyme  and  on  the  concentration  and  quantity  of  the 
enzyme  solution.     A  destruction  of  the  diastase  in  50  c.c. 
of  malt  extract  was  effected  iu  six  hours  by  the  passage 
of  a  current  of  ozonised  air  at  a  velocity  of  1  -5  litre  per  hour, 
the  proportion  of  ozone  (03)  in  the  air  being   1   mgrm. 
per  litre,  i.e.,  a  total  quantity  of  9  mgrms.  of  ozone.     The 
action  of  ozone  on  invertase  in  more  dilute  solutions  was 
more    intense.     The    fermentative    power    of    yeast    was 
distinctly  weakened  by  the  action  of  ozone  to  an  extent 
varying  greatly  with  the  intensity  of  ozonisation.     Small 
quantities  of  ozone  had  a  relatively  slight  effect  on  the 
fermentative  power,  corresponding  to  the  large  proportion 
of  organic  matter  contained  in  the  yeast,  and  which  had 
first  to  be  acted  on  ;    larger  quantities  of  ozone  lowered 
the  fermentative  power  considerably,  at  all  events  when 
measured  by  the  action  on  cane  sugar.     In  none  of  these 
experiments    was   the    combined   fermentative    power   of 
the   yeast   towards   cane   sugar   [invertase   and    zymase] 
destroyed  completely.      As  regards  the  influence  of  ozone 
on   acetification,    excluding   the   direct   oxidation   of   the 
alcohol  by  the  ozone,  it  was  found,  uuder  the  conditions 
studied,  that  the  development  and  activity  of  the  acetify- 
ing bacteria  were  only  temporarily  weakened  or  delayed  ; 
the  bacteria  rapidly  recovered  and  then  seemed  to  possess 
a  slightly  increased  activity  as  compared  with  untreated 
bacteria. — J.  F.  B. 

Vinegar    factories :     Pur?    cultivated    bacteria    in    . 

W.   Henneberir.     Ccntralbl.   Bakt.  [Abth.  2],   1905,  14, 

681  ;  Z.  ges.  Brauw.,  1900.  29,  117. 
Hitherto  the  employment  of 'pure  cultures  of  acetifying 
bacteria  has  not  been  applied  in  vinegar  making  by  the 
German  "  quick-vinegar"  process.  The  author  has 
however,  now  isolated  two  species  of  these  bacteria,  and 
has  been  working  one  of  them  on  an  industrial  scale  for 
three  months.  The  vinegar  is  produced  at  a  strength  of 
11-5  per  cent,  and  is  perfectly  clear  and  rich  m  bouquet. 
The  culture  is  being  supplied  to  the  factories  working  the 
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"  quick  vinegar  "  process' for  the  purpose  of  starting  their 
Modifiers.  The  author  is  also  preparing  pure  cultures 
of  wine-vinegar  bacteria  for  similar  purposes. — J.  F.  B. 

Malt  analysis  ;    Use  of  closed  mashing  leakers  for  . 

O.    Pankrath.     XXIII.,    page  286. 

Worts   and    sugar    solutions;     Determination    of    extract 
i„ .     H.    van    Laer.     XXIII.,    page  2S6. 


Beer  analysis  ti-ith  the  refractometcr.     E.  Ackermann  and 
F.  Foggenberg.     XXIII.,  page  286. 

Malting  industry  of  German)/.     Bd.  of  Trade  J.,  March  8, 
1906. 

The  quantity  of  barley  and  other  grain  used  for  brewing 
purposes  in  Germanv  amounted  to  79(5,468  tons  in  1901, 
745,808  tons  in  1902,  and  771.169  tons  in  1900.  Malt 
substitutes  used  in  Germany  (such  substitutes  are  illegal 
in  Bavaria)  amounted  to  14^962  tons  in  1901,  13,444  tuns 
in  1902,  and  13,665  tons  in  1903. 

The  hops  grown  in  the  German  Empire  in  1905 
amounted  to  607,000  centners.  In  Germany  hops  are, 
in  most  instances,  not  sufficiently  dried  till  they  pass 
into  the  hands  of  the  dealer,  who  puts  them  into  the 
required  condition.  In  some  instances  hops  are  sent  out 
sun-  or  air-dried  for  immediate  use  to  local  brewers. 

[T.R.] 

Enclish  Patents. 

Diastase  :    Production  of  pure  .     S.  Friinkel,  Strass- 

burg,   Germany.     Eng.    Pat.   5845,   March  20,   1905. 

A  cold  water  extract  of  malt  is  sterilised  by  filtration 
through  a  clay  or  other  suitable  filter  ;  it  is  then  fermented 
by  a  pure  culture  of  Logos  or  Frohberg  yeast,  preferably 
under  vacuum.  The  yeast  ferments  the  sugars  and  higher 
carbohydrates,  and  removes  a  large  proportion  of  the 
nitrogenous  matters  from  the  solution,  but  does  not 
diminish  the  diastatic  power.  The  fermented  liquid  is 
filtered  and  evaporatpd  at  a  low  temperature  in  vacuo  ; 
the  product  is  finally  freed  from  all  dialysable  bodies  and 
is  dried  by  evaporation  in  vacuo. — J.  F.  B. 

Brewing  and  other  purposes ;    Manufacture  from   grain 

of  material  for  use  in  .     E.  C.  Schrottky,  Calcutta. 

Eng.  Pat,  21,754,  Oct.  25,  1905. 

Raw  or  previously  steamed  grain  is  treated  with  a  glucose 
solution  and  pressed  brewers'  yeast  in  the  proportion  of 
about  4  parts  of  each  constituent  per  100  parts  of  grain. 
The  mixture  is  fermented  at  about  115°  F.  for  two  to  tliree 
days,  drained,  and  the  grain  washed  with  water  at  120°  F., 
again  drained  and  covered  over.  Here  it  remains  for  two 
days  at  120° — 150°  F.  The  grain  is  then  either  steamed 
for  use  or  dried.  Such  mooified  grain  is  mashed  with 
malt  for  brewing  purposes,  or  employed  for  the  preparation 
of  food  products.  (See  also  Encr.  Pat.  23,277  of  1904  ; 
this  J.,  1905,  1248.)— J.  F.  B. 

Brewing     apparatus.     O.      Imrav,      London.     From     C. 

Rach,    New    York   Citv.     Engl    Pat,   21,928,    Oct.    27, 

1905. 
See  U.S.  Pat.  804,979  of  1905  ;  this  J.,  1905,  1318.— T.F.B. 


Beers ;     Process    for    sterilising    and    preserving    . 

P.  A.  Roche,  Paris.     Eng.  Pat.  18,748,  Sept.  16,  1905. 

See  Fr.  Pat.  350.182  of  1904  ;  this  J.,  1905,  1248.— T.  F.  B. 


United  States  Patent. 

Beers  or   malt   liquors  ;     Manufacture   of   English  . 

N.    H.    Claussen,    Copenhagen.    Denmark.     U.S.    Pat. 

813,199,  Feb.  20,  1906. 
Sue  Eng.  Pat.  28,183  of  1903  ;  this  J.,  1904,  1230.— T.F.B. 


German  Patent. 

Beer    containing    iron;     Process    for    preparing    . 

M.  Barsickow.     Ger.  Pat.  164,245,  May  8,  1904. 

Balls  of  pure  metallic  iron  are  sterilised  by  treatment 
with  alcohol  and  ether,  and  then  placed  in  casks  which 
are  completely  filled  with  the  beer.  After  eight  to  ten 
days  at  about  15c  C.  the  beer  is  drawn  off  ;  it  contains 
iron  equivalent  to  0-025 — 0-06  grm.  of  ferric  oxide  per 
litre.  Beer  containing  iron  is  stated  to  possess  a  fuller 
flavour  and  better  "  head-"  forming  and  -retaining 
properties  than  ordinary  beer. — A.  S. 


XVIII.— FOODS  ;   SANITATION;   WATER] 
PURIFICATION,   &  DISINFECTANTS. 

(Continued  from  page  232.) 

(A.)— FOODS. 

Silk-fibroin  ;    Formation  of  a  dipeptide  hy  the  hydrolysis 

of .     E.  Fischer  and  E.  Abderhalden.     Ber.,  1906, 

39,  752—760. 
Silk-fibrotn  was  treated  with  an  excess  of  70  per  cent, 
sulphuric  acid  for  five  days  at  18°  C,  the  solution  was 
freed  from  sulphuric  acid  and  concentrated  under  reduced 
pressure.  For  purification,  the  product  was  digested 
for  eight  days  with  active  pancreatic  juice,  and  the 
tyrosine  so  produced  was  removed  by  crystallisation. 
For  the  separation  of  the  dipeptides  from  the  amino- 
acids,  advantage  was  taken  of  the  ease  with  which  the 
ethylic  esters  of  the  latter  are  volatilised.  The  product, 
after  the  removal  of  the  tyrosine,  was  esterified  by  the 
action  of  alcohol  and  gaseous  hydrogen  chloride.  When 
the  alcoholic  solution  was  distilled,  the  esters  of  the  amino- 
acids,  mainly  glycocol  and  alanine,  were  removed  in 
the  distillate.  The  residue  was  treated  with  dry  ammonia, 
gas  to  convert  the  dipeptides  into  the  diketopiperazine 
derivatives,  which  are  readily  crystallisable.  In  this 
manner  the  authors  obtained  a  fairly  high  yield  of  a 
dipeptide  derivative  identical  with  glycyl  rf-alanine 
anhydride  prepared  synthetically.  This  anhydride  was 
split  up  on  hydrolysis  into  a  mixture  of  glycyl-rf-alanine 
and  rf-alanyl-glvcine  and  may  have  been  derived  from 
either  of  these  dipeptides  in  the  crude  product.  There 
is  reason,  however,  to  believe  that  the  dipeptides  produced 
by  the  hydrolysis  of  silk  fibroin  consist  mainly  of  glycyl- 
d-alanine,  since  alanyl-glycine  does  not  resist  the  action 
of  pancreatic  juice  ;  a  small  quantity  of  glycyl-tyrosine 
was  also  found.  Hydrolysis  of  silk  by  concentrated 
hydrochloric  acid  vielded  the  same  product  as  was  obtained 
by  the  action  of  sulphuric  acid. — J.  F.  B. 

Cocolio.     U.S.  Customs  Decision,  Dec.  26,  1905. 

An  article  invoiced  as  cocolio,  prepared  from  cocoanr.t 
oil,  and  used  as  an  edible  fat,  is  dutiable  at  3J  c.  per  lb. 
as  "  cocoa  butterine."  Other  cocoanut  oil  products  were 
held  to  be  either  dutiable  as  above  stated  when  fit  tor 
food,  or  free  of  dutv  as  "  cocoanut  oil  "  when  suitable  for 
soap  making.  [T.R.]     R.  W.  M. 

English  Patents. 

Peptone;    Manufacture  of  silk  fibroin  .     C.  D.  Abel, 

London.     From  Act.-Ges.  f.  Anilinfabr.,  Berlin.     Eng- 
Pat.  12,956,  June  22,  1905. 

See  Fr.  Pat.  355,805  of  1905  ;  this  J.,  1905,  1249.— T.F.B. 

Brewing    or    other    purposes ;     Manufacture   from    grain 

of  material  for  use  in  .     E.   C.   Schrottky.     Eng. 

Pat.  21,754,  Oct.  25.   1905.     XVII.,  see  col.  1. 

United  States  Patents. 

Flour ;     Method    of    [electrically]    treating  ■ .     J.    E. 

Mitchell,  Assignor  to  Alsop  Process  Co.,  St.  Louis,  Mo. 
U.S.  Pat.  812,764,  Feb.  13,  1906. 

Air  is  subjected  to  the  action  of  a  flaming  electric  discharge- 
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ninl  the  guea  produced  are,  after  passing  throng] 
mediate  chambers   whan   thej  fed   and    mixed, 

oondnoted  to  a  Teasel  containing  the  Hour  to  l>e  treated, 

w. 

flour ;  Art  of  treating .    E.  K.  Werner,  Indianapolis. 

Ind.     D.S.  Pa*.  812,777,  Feb.  13,  1906. 

I  ii  i  tlour  is  sobjei  till  i"  the  action  of  the  gas  produced  by 

urrrnt  of  air  laden  with  ammonia  oti 
ooppex   oxide   "i    other   substance  capable    oi    yielding 
oxygen.     W.  P.  S. 

Peptone;  Process  of  making  sUi  fibroin .    J.  1 

Laaignor    to    A.  t.-i :.-.     f.     Anilinfabr.,     Berlin.      1  ,S. 
L'at.  813,272,  Feb.  20,  1906. 

l'at.  356,806  ol  L906  ;  this  .1.,  1906,  1249.— T.F.B 

Albumin  from  vegetable  substances;   Process  for  extracting 

.     F.    W.    Gaertner,    Niagara    Falls,    N.Y.     U.S. 

l'at.  813,373,  Feb.  20,  1906. 

Yei:f.taiii.e  Babstances  in  the  form  of  meal  are  dipi 
with  seven  to  ten  times  their  weight  oi  a  solution  of  salt 
containing  about   .'!•.">  per  cent,  of  salt,  at  a  temperature 
of  30°— 40°  C.  for  about  fire  hours,  in  order  to  extract 
the   albumin.     The  solution  is   then  filtered  and   boiled, 
and  tbe  coagulated  albumin  is  collected  and  dried. 
albumin  so  obtained  is  ground  and  bleached  by  mi 
of  a  solution  contain:  12  lb.  oi  sodium  peroxide, 

and  10  lb.  of  sulphuric  acid  per  100  galls.,  together  with 
a  little  alkali.  Tbe  bleached  albumin  is  then  washed, 
dried  and  ground  to  a  tine  powder. — J.  F.  B. 

German  Patent. 

Milk    powder    from    whole    milk;     Preparation    of  

H.   J.    Bucka,   C.   Hansen,   and   O.   B.  Wimmer.     Qer. 
Pat.  164,796,  -May  26,  1901. 

The  milk  is  evaporated  first,  in  vacuo,  in  the  ordinary 
manner,  with  continual  agitation,  until  it  contains  from 
'_!.">  to  30  per  cent,  of  water,  and  then,  with  access  of  air, 
at  a  temperature  below  the  melting  point  of  the  milk-fat 
until  the  water-content  is  reduced  to  16 — 20  per  cent. 
The  evaporated  milk  is  now  powdered  and  further  dried 
at  the  temperature  mentioned,  until  a  product  containing 
not  more  than  14  per  cent,  of  water  is  obtained.  It  is 
stated  that  in  this  way  a  milk  powder  is  produced  in  which 
the  fat  is  present  in  the  form  of  small  globules,  surrounded 
hy  dried  "  blue  milk,"  which  prevents  the  fat  from  decom- 
posing.— A.  S. 

(A)— SANITATION  ;   WATER    PURIFICATION. 

Sewage  ;     A    study   of   the    process   of   nitrification    with 

reference  to  the  purification  of  .     H.  Chick.     Row 

Soc.  Proe.  1906,  77  B,  241—266. 

The  objects  of  the  present  research  were  mainly  the 
chemical  study  of  the  course  of  the  nitrification  occurring 
during  the  nitration  of  sewage,  the  isolation  of  the 
organisms  concerned,  and  the  study  of  the  question  of 
absorption  of  ammonia  upon  the  surface  of  filtering 
material  previous  to  nitrification.  The  investigations 
were  carried  out  in  Vienna  and  in  Munich.  The  results 
obtained  show  that  nitrification  of  ammonia  occurs  in 
two  stages,  and  is  due  to  the  activity  of  two  class) 
bacteria,  one  producing  nitrites  and  the  second  oxidising 
the  nitrites  to  nitrates.  The  organisms  belong  to  the  same 
group  as  those  concerned  with  nitrification  in  soils.  That 
organisms  so  susceptible  to  the  presence  of  organic  matter 
are  able  to  live  and  do  their  work  in  sewage  niters  may 
he  explained  by  the  fact  that  they  are  protected,  to  a 
certain  extern,  by  the  presence  of  other  organisms,  which 
view  is  strengthened  by  experimental  results.  The 
nitrifying  organisms,  moreover,  probably  hve  and  multiply 
low  down  in  the  filter  where  the  amount  of  organic  r. 
is  small,  as  porous  materials,  such  as  coke.  &c,  arc  able 
to  retain  upon  their  surface  complicated  organic  sul  stances 
of  high  molecular  weight,  when  these  are  presented  in 
solution.  The  nitrifying  bacteria  are  doubtless  pi 
in  very  great  numbers  in  the  filters,  and  this  may    dso 


assist  them  in  withstanding  tin 

Experiments  bj  have  Bhown  thai  nitrii 

organisms,  it   present  in  sufficient  quantity,   lii 

me  ol  amount    of  orj  inhibiting 

them. 

In   the    maturing   of   filters,    thi  A    nitri- 

ion  may  be  markedly      ,  in  time,  or  may  both 

develops  together.      I  ated 

to  the  greater  or  less  ammoniacal  content  of  the  sewage. 
In  experiments  with  the  inhibitory  action 

of    abundance    of    ammoniacal    compounds     presumably 
retarded  the  development  of  the  nitrate-producer,  until 
the  nitrite-producer  was  sufficiently  well  establie 
converting   most   of   the  mtn   nitrites.     There 

is  no  evidence  "t  al  free  ai  d     dine  ammonia 

in    cuke    filters    wit  mporaneous    nitrification, 

and    the   author   cot  be  process   of    nitrification, 

during  the  filtration  of  sewage  through  such  filters,  to 
be  an  extremely  rapid  biological  process,  requiring  for  its 
completion  only  the  time  taken  for  the  liquid  to  pass 
through  the  filter  (three  hours  or  so).  I  perature 
is  shown  to  have  a  marked  influence  "n  the  oxidation 
of  sewage,  a  higher  temperature  being  noticeably  more 
favourable. 

The  previous  conclusions  are  chiefly  drawn  from 
experiments  with  continuous  lilter>.  but  filters  working 
as  contact  beds  were  also  investigated,  and  found  to  be 
i  Hi.  nut.  The  advantages  of  the  continuous  method 
would  seem  to  he  in  the  much  more  complete  aeration 
and  efficient  diffusion,  and  also  in  the  stratified  distribution 
in  the  filter  of  the  different  stages  of  the  purification. 
Simple  mechanical  treatment  would  meet  any  difficulties 
due  to  clogging  which  might  be  met  with  in  the  practical 
employment  of  continuous  filters,  as  it  would  probably 
occur  in  the  superficial  layers  of  the  filter  bed.  In  the 
case  of  contact  beds,  however,  clogging  necessitates 
the  cleansing  of  the  whole  bed.  The  method  of  con- 
tinuous filtration  would,  therefore,  appear  to  be  the  most 
advantageous  method  of  purifying  sewage. — YV.  P.  S. 

Sulphates;     D<t  n    of in    drinking   waters. 

F.  Raschig.     XXIII.,  page  286. 

English  Patents. 

Sewage,  trade  effluents,  and  other  foul  or  polluted  waters  ; 

Treatment  of .     H.  Spivev,  Heckmondwike,  Yorks. 

Eng.  Pat.  12,481,  June  16,  1905. 
The  sewage  is  passed  into  a  closed  tank,  the  upper  part 
of  which  is  separated  from  the  lower  by  a  gauze  partition, 
forming  a  chamber  which  is  filled  with  filtering  material 
such  as  coke,  shingle,  charcoal  or  the  like.  The  liquid 
portion  of  the  sewage  is  forced  through  this  filter  by  the 
head  of  water  behind  it.  and  is  then  conducted  to  a  second 
similar  tank,  and  so  on  until  it  is  sufficiently  clear.  The 
solids  contained  in  the  sewage  collect  at  the  bottom  of 
the  tank  or  tanks,  whence  they  are  conveyed  by  a  rotating 
scraper  into  a  vertical  screw  conveyor  by  which  they  are 
raised  above  the  level  of  the  sewage  admitted  to  the 
tank  and  then  discharged.  The  filtering  material  may 
be  periodically  cleansed  by  forcinii  water  through  it  from 
the  top  at  a  high  pressure,  a  valve  being  provided  for  this 
purpose. — W.  P.  S. 

Water  or  other  liquids  ;    Apparatus  jor  the  treatment  of 

with     pondered     material-:.     Maignen's     "  Filtre 

Rapids"   and   "  Anti-Calcaire  "    Co.,   Ltd.,   and   A.   A. 
Ellis,  London.     Eng.  Pat.  15,527,  Julj  28,   IS 

In  water-softening  apparatus,  in  which  powdered  materials 
are  fed  into  the  water  from  a  reservoir  by  means  of  blades 
rotated  in  the  reservoir  by  a  water-wheel  which  is  turned 
by  the  flow  of  the  water  to  be  treated  ;  it  has  been  found 
that,  as  the  supply  of  powder  in  the  reservoir  decreases, 
the  resistance  offered  to  the  motion  of  the  wheel  is  lessened. 
The  result  is,  that  for  the  same  rate  of  flow,  the  wheel 
moves  faster  and  the  proportion  of  the  powder  to  the 
water  is  increased.  To  overcome  this  defect,  the  opening 
by  which  the  ponder  leaves  the  reservoir  is  slowly  closed 
by  a  slide.  An  eccentric  placed  on  the  shaftof  the  water- 
wheel,  imparts  a  reciprocating  motion  to  a  rocking  lever. 
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which  in  turn  actuates  a  pawl,  and  rotates  a  toothed 
wheeL  The  motion  of  the  latter,  after  being  geared  down, 
operates  a  screw  which  slowly  closes  the  slide.  YS  hen 
the  reservoir  has  to  be  refilled,  the  slide  is  opened  again 
and  the  whole  operation  is  repeated. — \Y.  H.  C. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  232.) 
English  Patents. 

Paper-making  apparatus.  A.  J.  Boult,  London.  From 
I ).  Moritz,  Tasini:.  Germany,  and  T.  Moritz, 
Schloglmuhl,  Austria.     Eng.  Pat'.   10,880,  May  24.  1903. 

Whbn  the  width  of  the  paper  which  is  being  made,  is 
less  than  the  full  width  of  the  travelling  machine  wire, 
an  adjustment  of  the  width  of  the  suction  boxes  is  neces- 
sary in  order  to  prevent  air  being  drawn  through  the 
uncovered  portions  of  the  wire.  According  to  this 
invention  two  bands  of  flexible  material  are  provided 
above  each  side  of  the  suction  box,  these  bands  passing 
■iver  pulleys  capable  of  being  moved  nearer  to  or  further 
from  the  centre  of  the  machine,  after  the  manner  of 
deckle  straps.  The  flexible  bands  are  kept,  by  the  suction, 
in  intimate  contact  with  the  portion  of  the  travelling 
band  uncovered  by  paper  and  make  a  tight  joint  between 
the  edge  of  the  paper  and  the  edge  of  the  suction  box. 

—J.  F.  B. 

Pulps;    Production  of  white from   natural  vegetable 

matter  or  from  coloured  or  dyed  waste  material  jor  use 
in  Paper  making.  A.  Gagedois,  Doim,  France.  Eng. 
Pat.  14,385,  July  12,  1905. 

See  Addition  of  Oct.  17,  1904,  to  Fr.  Pat.  306,278  of 
1900  ;    this  J.,   1905.  34-4.— T.  F.  B. 

Paper,  textile  fabric i  or  the  like  ;   Coating with  viscose 

or  mixtures  thereof  with  pigments,  and  apparatus  therefor. 
L.  I.ilienfeld  and  V.  Tedesko.  Eng.  Pat.  5214,  March 
13,  1905.     YL,  page  263. 

United  States  Patents. 

Fibre  from  cornstalks  and  analogous  pithy  plants  ;  Proi 

of  preparing  .     A.    G.    Manns,   Assignor  to  Food 

and  Fibre  Products  Co.,  Chicago,  111.  U.S.  Pat.  811,419, 
Jan.  30,  1906. 

Cornstalks,  bagasse  and  analogous  pithy  plants  are 
first  treated  with  hot  water  or  steam  to  remove  soluble 
constituents,  and  then  disintegrated  by  digestion  under 
pressure  with  a  "  suitable  hot  reducing  liquor  "  sufficiently 
drastic  to  effect  moderately  rapid  disintegration  of  the 
pith  and  filamentary  cells  and  their  separation  from  the 
connective  tissue  but  not  drastic  enough  to  destroy  them, 
except  to  a  small  extent.  The  fibre  is  then  mechanically 
separated  from  the  liquor  and  finally  beaten. — E.  F. 

Cellulose    solution.     E.    \V.    Friedrich,    Blaton,    Belgium. 
U.S.  Pat.  813,878,  Feb.  27,  1906. 

See  Fr.  Pat.  357,171  of  1905 ;  this  J.,  1906,  88.— T.  F.  B. 


FitENCH  Patent. 

Paper  ;    Process  for  producing  irregularly  shaded  . 

Farbwerke   vorm.   Meister,   Lucius   und    Briining.     Fr. 
Pat.  350,447,  Oct.  31,  1904. 

Sbe  Eng.  Pat.  27,870  of  1904  ;  this  J.,  1906,  87.— T.  F.  B. 

German  Patent. 

Electrodes    of    alkaline    accumulators ;      Employment    of 

cellulose    derivatives    for    the    separation    of    the    . 

Kolner   Akkumulatorenwerke    Gottfried    Hagen.     Ger. 
Pat.  165,233,  Aug.  3,  1904.     XIA.,  page  271. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

(Continued  from   pige  233.) 

Yerntrum    album  ;     Alkaloids    of    the    rhizome    of 

and  quantitative  determination  of  the  same.  G.  Brede- 
mann.  Apoth.-Zeit  .  1906.  21,  41—45,  53—56.  Chem. 
Centr.,  1906,  1,  606—608. 
The  rhizome  of  Yeratrum  album  contain  quantities 
of  total  alkaloids  varying  from  0-19928  to  0-9328  per 
cent.  For  the  determination  of  the  total  alkaloids, 
12  grms.  of  the  powdered  rhizome  were  shaken  with 
120  c.c.  of  a  mixture  of  equal  volumes  of  ether  and  chloro- 
form, 10  c.c.  of  sodium  hydroxide  solution  added,  the 
mixture  allowed  to  stand  for  three  hours  with  frequent 
agitation,  and  then  sufficient  water  to  cause  the 
powder  to  agglomerate.  After  allowing  to  settle,  the 
ether-chloroform  solution  was  poured  off,  clarified  by  means 
of  calcined  magnesia  and  three  or  four  drops  of  water, 
and  100  c.c.  filtered  off.  The  filtrate  was  shaken  three 
times  with  10  c.c.  of  water  acidified  with  acetic  acid,  and 
the  united  extracts  were  made  alkaline,  and  then  shaken 
out  three  times  with  the  ether-chloroform  mixture. 
The  solution  so  obtained  was  evaporated  to  dryness, 
and  the  residue  dried  at  100°  C.  and  weighed. 

For  the  separation  of  the  different  alkaloids,  a  solution 
of  the  total  alkaloids  in  water  acidified  with  acetic  acid, 
was  prepared  from  5  kilos,  of  the  coarsely-powdered 
rhizome,  in  essentially  the  same  manner  as  in  the  deter- 
mination of  the  total  alkaloids,  and  this  aqueous  solution 
treated  according  to  the  metaphosphoric  acid  process 
of  Salzberger  (Arch.  Pharm.,  228,  462).  The  precipitate 
consisting  of  jervine  and  rubijervine  was  washed,  the  nitrate 
made  strongly  alkaline  with  ammonia,  and  extracted 
successively  with  ether  and  chloroform,  which  removed 
protoveratrine  and  pseudojervine  respectively. 

Jervine,  Cjc.R^O^X^HoO.  forms  white  acicular  prisms, 
resembling  morphine  sulphate  crystals  ;  after  drying,  it 
melts  at  24  lc  C.  ;  it  is  easily  soluble  in  chloroform, 
moderately  in  alcohol,  slightly  soluble  in  ether,  and 
almost  insoluble  in  benzene  and  petroleum  ether.  Rubi- 
jervine, C2r,H430:>X,H„0,  forms  acicular  prisms  melting 
at  2343  C,  moderately  soluble  in  hot  chloroform,  less 
soluble  in  alcohol,  and  slightly  soluble  in  ether  and 
petroleum  ether.  Pseudojervine,  CggHuOjN,  crystallises 
in  thin  hexagonal  plates,  melting  at  304:  C,  easily  soluble 
in  chloroform,  slightly  soluble  in  alcohol,  almost  insoluble 
in  ether,  petroleum  ether  and  benzene.  Protoveratrine 
forms  small  colourless,  square  or  hexagonal  plates, 
moderately  soluble  in  chloroform  and  hot  absolute  alcohol, 
slightly  soluble  in  cold  ether,  insoluble  in  benzene,  water 
and  petroleum  ether.  From  the  mother-liquor  from 
protoveratrine,  the  author  isolated  a  small  quantity  of 
a  base  (m.  pt.  239°— 241°  C),  which  crystallised  from 
absolute  alcohol  in  white  needles  grouped  together  in 
the  form  of  balls. — A.  S. 

Cocaine  :   Action  of  bromine  on .     A.  W.  K.  de  Jong. 

Rec.  trav.  chim.  Pavs-Bas.,  1905,  25,  7.     Cliem.  Centr., 

1906,  1,  765. 
On  shaking  together  aqueous  solutions  of  cocaine  and 
bromine,  or  by  mixing  together  carbon  tetrachloride 
solutions  of  the  two  substances,  and  then  shaking  with 
water,  a  crystallisable  orange-yellow  oil  is  obtained. 
The  crystals  are  soluble  in  ethyl  acetate,  insoluble  in 
water  and  ether,  and  slightly  soluble  in  carbon  tetra- 
chloride. They  diminish  in  volume  at  75s  C,  and  melt 
at  85°  C.  The  compound  appears  to  have  the  com- 
position, C17H<,104XHBr.Br2  ;  it  easily  loses  bromine,  and 
on  heating  with  water,  dissolves,  with  formation  of  cocaine 
hydrobromide.  Cinnamylcocaine  yields  a  similar  deri- 
vative with  bromine. — A.  S. 

Kola/in. :     A    new    glucoside    from    kola    nuts.      Goris 
Bull,  commeicial,  1905,  33,  563. 

The  fresh  seeds  of  Sterculia  kola,  besidesjthe  kolanin  of 
Knebel,  contain  another  glucoside,  kolatin,  which  forms 
white  prismatic   acicular   crystals,   m.   pt.    150c  C.     The. 
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yield  is  ft ! .in  f>8  t,i  CM  per  ocnt.  The  new  compound 
is  fairly  soluble  in  water,  more  so  is  alcohol,  acetone, 
and  ethyl  acetate,  leas  bo  in  ether,  and  is  almost 
in  .hlor.it. H  ni.  ,  \  u  when  boiled  therein.  It  is  hydro! 
by  Bulphuric  acid  nit,,  dextrose,  .mil  a  Bubstance  with  the 
characters  of  a  phenol.  The  latter  gives  a  green  colour 
reaction  with  ferric  chloride,  and  is  slowly  coloured 
.  yellow  by  ammonia,    J.  •  t.  B, 

/.ycoptxlium ;     New    adulterant    oj .      C     t- 

,).  Pharm.  Chun.,   L906,  23,  242—244. 

Thk  produot  obtained  by  the  action  of  anhydrous  ammonia 
on  dry  (Austrian  !)  galipot  resin,  at  a  temperature  near 
the  melting  point  of  the  resin,  is  employed  when  powd 
as  an  adulterant  of  lyoopodium.  The  admixture  is  not 
readily  detected  bv  superficial  examination,  and  the 
powder  Hashes  in  the  llaine  like  the  genuine  drug.  It 
is  slightly  soluble  in  alcohol,  in  ether  and  in  chloroform, 
these  solvents  removing  resinous  matter.  Pure  lyco- 
podium  yields  practically  nothing  to  the  same  solvents. 
Uioroscopioal  examination  at  once  shows  that  the  adul- 
terant is  in  the  form  of  irregular  transparent  mains, 
with  rounded  angles;  under  the  lens  it  is  quite  distinct 
in  appearance  from  the  characteristic  Bporcs  of  which 
lycnpodium  is  oomposed.    J.  0.  B, 

Lichens  and  their  characteristic  constituents.     0.   Hesse. 
J.   prakt.   Chem.,    1906,   73,    113 — 170. 

The    author    has    examined    the    following    varieties: — 
Usm  •  -niu.   Ach.,    Usnea  barbata,   car.   hirta  from 

San  Thome  (West  Coast  oi  Africa)  and  Sothupara 
(Madras),  Usnea  barbata  var.  florida  (Hothn.),  Alectoria 
implexa  (Hoflm.),  Cornicularia  aculcata  (Korber), 
BoeeUa  phycopsia  (Ach.),  Rocella  peruensis  (Krempei- 
huber)  =  A'.  fruteetosa,  Laurer  =  A'.  cacticola  (Darbishrre), 
Cetraria  islandica  (/..).  including  varieties  from  tho 
Cavalljoch  |  \  orarlberg)  nud  the  Stubaital  (Tyrol). 
A  description  of  iriethylprotoeclraric  acid  (cetraric 
acid)  is  here  given.  Parmelia  Hnetorum  (Deapreaux), 
Parmelia  conspersa  (Elirh.),  Xanthoria  tyclmea  (Ach.j, 
Oasparrinia  aegans  (Lk.)  Tornab.  Ochrolechia  pal- 
us  -, .  pardla  (Mass.)  Li.cn  nora  pardla  (L.), 
Pertusaria  lactea,  NyL  Hiimatomma  coceineum  var.  i 
Pulvc.raria  chlorira  Ach.  =  Lepnina  [Lepra)  chlorina  Ach. 
Lepraria  latebrarum  Ach.  The  investigation  concludi  a 
with,  a  description  of  parellic  acid  and  a  list  of  the  lichens 
in  which  it  is  found. — F.  Shdn, 

Terpenes  and  essential  oils.  TiiUi  and  ~.~th  Communi- 
cations. O.  Wallach.  Annalcn,  1900,  345,  127— 13S, 
139— 164. 

The  70th  communication  deals  with  new  compounds 
obtained  from  fj-tcrpineol,  the  work  being  treated  under 
the  following  headings  : — Action  of  sodium  methylate 
on  /3-terpineol-nitrosochloride  :  the  aldehyde,  C'ujHuO  ; 
the  ketone,  0]0H1+0. 

In  the  77th  communication  the  preparation  of  some 
new  heptacyche  compounds  is  described,  (i:.,  A '-Me  thy  1- 
suberene  [A'-methyl-(l)-cyclohcptene],  C-Hu ;  methyl- 
sul .I ■lanmethoxyloxinie;  methvlsuberenone  ;  methyl-(l)- 
cyeloheptanone-(2)(rnethylsuberone)  ;  niethene-cyclohep- 
tamethvlene  (methenesuberene) ;  glycol  from  methene- 
Buberene  :  snheranaldehyde  ;  hydroxysuberancarboxylic 
acid  ;    nitrosochloride  from  methenesuberene. — A.  S. 

Citronclla    and   lemongrass    oils;     Ceylon   .      C.    E. 

Sage.     Chem.  and  Drug.,  1900,  68,  355. 

The  author  has  examined  samples  of  citronella  and 
lemongrass  oils  distilled  at  the  Government  Experiment 
Station,  Peradeniya,  Ceylon. 

(  ilrondla  oil. — The  oil  was  of  a  dark  orange  colour,  and 
had  the  following  characters : — Sp.  gr.  at  15-5°  C,  0-SS4  ; 
optical  rotation,  — 3-3° ;  citronellal,  36  per  cent.  ; 
.geraniol  41  per  cent. ;  Schimniel's  test  (see  this  J.,  1904, 
686),  turbid  solution.  The  fact  that  the  oil  failed  to  pass 
Schimmel's  test  points  to  the  desirability  of  rejecting 
that  test  as  a  criterion  of  purity  for  citronella  oil,  which 
should  be  judged  by  its  content  of  odorous  constituents, 
■namely,  geraniol  and  citronellal. 

Lemongrass  oil. — The  sample  of  oil  examined  had  the 


sp.  gr.  at  15-5°  C,  0.898  ;                            dated  as  citral), 
005  per  cent.  ;   optical  rotation,      0*2°.     It  wo*  not  I 
pletoly  soluble  in  ten   part     oi  7o,  BO,  - 
alcohol,  but  formed  a  clear  solution  with  an  equal  volume 
of  absolute  alcohol,  thi    olation  becoming  ( urbid,  however, 
on  addition  of  more  alcohol.    The  oil  poasi I  a  finer 

odour  than  Ku.-l  Indian  lemongrass  oil.— A.  S. 

Essential  oil* ;    New  [Oi  -.  i   .     Engl., 

and    Itp'i     \,,ll  i:.    Schmidt   and    K. 

Weilinger.     Ber.,  1906,  39,  662 

Th»  essential  oil  from  Ocotea  usambat  -      I.  is  found 

to  the  extent  of  about  0-15  per  cent,  m  tho  bark.  It  is 
a  thin  oil  of  a  yellow  colour  and  s  strong  imel]  indicating 
the  presence  of  oineoL  It.  boils  between  60°  and  loo^C. 
it  Hi  nun.,  so.  gr.  at  20°  C,  0-913;  nD=  1-476;  aD  at 
20°  C.  =  —  IT  12';  acid  value.  1-2;  ester  value,  12-5. 
Tho  following  arc  the  principal  constituents: — .Myristic 
aldehyde,  1  per  cent.  ;  cineof,  40  per  cent.  ;  1-terpineoL 
40  per  cent.;  sesquiterpene,  ( ', ,  1 1.. ,  ..r  (',,11.^,  to  per 
.  ,nt.  ;  esters,  4  per  cent.  ;  traces  ot  a  ketoni  i  iemi-oarba- 
zone,  m.  pt.  197°  C),  and  small  quantities  oi  terpenes, 
The  leaves  of  Piper  I  olkensH,  U.D.C.,  contain  0-3  per 
cent,  of  an  oil.  Tins  has  a  light  brown  colour  and  a 
strong  bet  pleasant  smell.  It  distils  over  almost  entirely 
between  BCr  and  176°  C  at  12  mm.  Sp.  gr.  at  20  I  . 
0-1)34;  nD=l-50l7;  ,iD  =  -oJ  24';  est,  i  vain.-,  17; 
alter  OCetylating,  the  ester  value  is  00.  Tills  latter  is  due 
to  the  presence  of  14  per  cent,  of  an  alcohol,  most  probably 
citronellol.  70  per  cent,  of  the  saponified  oil  ,1. stilled 
between  135°  and  14s"  ('.  at  15  mm.  One-third  of  tins 
fraction  consisted  of  limine.  The  remainder  appeared 
to  be  a  uiethoxylated  safrol,  CnH1203.  Its  bromine 
addition  compound  melted  at  122"  C,  and  the  original 
substance  on  regeneration  boiled  at  136  —140°  C.  ;  with 
sp.  gr.  at  20"  C,  1-137  ;   and  nD=  1-5410. — F.  Shun. 

Carline  thistle  (Carlina  acauiis  L.)  ;    Essential  oil  from 
.    F.  W.  Semmler.    Ber.,  1906,  39,  726— 731. 

The  dried  roots  of  Carlina  acauiis  yield  about  2  per  cent, 
of  a  heavy  oil,  with  sp.  gr.  1-0333  at  19°  C.  ;  nn=  1-50960. 
The  constituents  were  isolated  by  fractional  distillation. 
The  first  constituent,  amounting  to  12 — 15  per  cent,  was 
carlinene,  C15H24,  boiling  between  139°  and  141"  C,  with 
sp.  gr.  0-8733  at  23-S°  C,  and  iiD  =1*492.  These  figures 
snow  carlinene  to  be  a  monocyclic,  doubly  unsaturated 
sesquiterpene.  A  small  quantity  of  palmitic  acid  was 
isolated.  The  chief  constituent  is  carlina-oxide,  C^H^O, 
b.  pt.,  167° — 168°  C,  sp.  gr.,  1-066  at  17"  C,  hd=1-5S6, 
and  optically  inactive,  it  is  reduced  by  sodium  and 
alcohol  to  tetrahydrocarlina-oxide,  C^IluO,  boiling  at 
about  135°  C.  at  10  mm.,  and  at  about  202"  C.  at  ordinary 
pressure.  This  product  was  identical  with  l-phenyl-3-a- 
turyl-propane  prepared  synthetically,  thus  indicating  the 
relative  position  of  the  carbon  atoms  in  carlina-oxiae. 

— F.  Shdx. 

Aniseed  Oil ;   New  method  of  extracting  .    P.   Eber- 

hardt,     Comptes  rend.,  1900,  14a,  407—408. 

The  author  finds  that  aniseed  oil  is  yielded  not  only  by  the 
fruit,  but  by  the  leaves  of  the  plant.  The  oldest  leaves 
are  gathered  in  the  middle  of  the  dry  season  and  distilled 
with  water.  This  does  not  exhaust  the  plant,  and  forms 
a  definite  addition  to  the  yield  of  oil.  The  oil  has  a  slightly 
lower  solidifying  point  than  that  from  the  seeds,  but  is 
essentially  the  same  substance. — J.  T.  IX 

Acetamide ;      Preparation     of    .     F.     II.     Francis. 

J.  Pharm.  Chini.,  1900.  23,  230—237. 
The  following  method  gives  a  yield  of  91-7  per  cent,  of 
the  theoretical  quantity  of  pure  acetamide,  compared 
with  28-1  per  cent,  obtained  by  the  process  of  Koorda 
Smit.  (Bull.  Soc.  Chun.,  1S75,  24,  539),  1000  grins,  of  hard, 
transparent  ammonium  sesquicarbonate  are  heated 
on  the  water- bath,  in  a  large  flask,  with  2000  grms. 
of  glacial  acetic  acid,  so  as  to  obtain  ammonium 
diacetate.  The  flask  is  then  fitted  with  an  earthen- 
ware stopper,  pierced  with  three  holes,  and  packed 
with  asbestos  fibre.  One  hole  carries  a  safety  tube  ; 
the  second,  a  thermometer ;  and  the  third,  a  funnel- 
adapter,  bent  at  an  obtuse  angle.     All  these  fittings  are 


282 


Cl~  XX— FINE  CHEMICALS,  ALKALOIDS,  ESSENTIAL  OILS,  <fc  EXTRACTS.         [March  3],  1906. 


packed  with  asbestos,  or  luted  over  with  plaster,  and 
fixed  with  a  strip  of  canvas  saturated  with  guru.  The 
bent  adapter  is  then  fitted  to  a  sloping  Liebig's  con- 
denser, having  a  wide  inner  tube  and  a  narrow  annular 
jacket.  The  Tower  lateral  inflow  tube  is  removed.  The 
jacket  is  three-parts  filled  with  acetic  acid,  b.  pt.  118°  C, 
instead  of  water,  so  as  to  form  a  condensing  zone  of  higher 
boiling  point  than  that  of  water ;  some  pieces  of  pumice 
or  charcoal  are  introduced  into  the  acid  to  prevent 
bumping.  The  upper  lateral  outflow  tube  is  attached  to 
a  long  upright  tube  to  serve  as  a  condenser  to  keep  the  acid 
in  the  jacket  at  a  constant  level.  The  upper  end  of  this 
condenser  is  then  connected  by  means  of  a  bent  tube  with 
a  descending  condenser,  all  joints  being  made  with  asbestos. 
The  two  condensers  will  then  have  the  form  of  an  inverted 
V-  The  ammonium  diacetate  is  heated  over  a  gas 
flame,  distillation  being  regulated  by  the  thermometer. 
Decomposition  commences  at  135"— 140°  C,  when  the 
distillate  consists  chiefly  of  water,  with  a  little  acetic  acid  ; 
from  140°  to  195°  more  acid,  and  less  water  is  given  off. 
When  the  temperature  in  the  flask  has  reached  195°  C, 
the  condenser  containing  the  acetic  acid  jacket  is 
removed,  and  one  containing  dry  aniline,  b.  pt.  1S3°, 
substituted  for  it.  Distillation  is  then  resumed,  when  the 
liquid  which  passes  over  between  195°  and  222°  contains 
some  acetamide.  As  soon  as  the  liquid  in  the  flask  has  a 
constant  b.  pt,  of  222°  C,  the  process  is  stopped, 
for  the  residual  product  is  pure,  almost  colourless  aceta- 
mide. The  acetic  acid  in  the  distillates  may  be  used 
again  in  subsequent  operations.  The  product  of  this 
method  is  purer  than  the  acetamide  obtained  by  distil- 
lation, having  the  constant  b.  pt.  222°,  C.  to  the  last  drop, 
any  acetonitrile  which  is  formed  during  the  process 
being  eliminated. — J.  O.  B. 


Anilides  ;  Influence  of  eatalysers  on  the  formation  of . 

N.  Menschutkin.  Iswiestja  d.  Petersburger  Polvt. 
Inst.,  1905,  4,  181—190.     Chem.  Centr.,  1906,  1,  551. 

The  author  determined  the  rate  of  acetylation  of  aniline, 
o-,  f-  and  m-toluidine  and  m-  and  p-xylidine  both  alone  and 
in  presence  of  different  proportions  ol  hydrochloric,  hydro- 
bromic  and  hydriodic  acids.  The  method  used  was  that  of 
H.  Goldschmidt  and  Wachs  (Z.  physik.  Chem.  24,  353). 
N/1-solutions  of  acetic  acid  in  the  respective  amino  com- 
pounds were  treated  with  molecular  proportions  of  the 
corresponding  hydrochloride,  hydrobromide,  or  bydriodide, 
and  the  mixtures  heated  at  182°  C,  the  course  of  the 
reaction  being  followed  by  titration  with  barium  hydroxide 
solution.  It  was  found  that  in  presence  of  the  haloid 
acids,  the  reaction  was  unimolecular,  but  bimolecular 
when  these  acids  were  absent.  The  accelerating  effect 
of  the  acids  was  directly  proportional  to  the  quantity 
present,  hydriodic  acid  having  the  greatest  influence  and 
hydrochloric  acid  the  least.  In  the  case  of  the  homo- 
logues  of  aniline  the  position  of  the  methyl  groups  was  of 
some  importance,  the  rate  of  acetylation  being  retarded  by 
the  presence  of  a  methyl  gToup  in  the  ortho  position,  but 
strongly  accelerated  by  methyl  groups  in  the  meta  and 
para  positions. — A.  S. 

Chloral  hydrate  ;  Decomposition  of under  the  influence 

of  light  and  air.  N.  Schoorl  and  L.  JI.  Van  den  Berg. 
Pharm.  Weekblad,  1S06,  43,  42—47.  Chem.  Centr., 
1906, 1,  650. 

Tubes  containing  (1)  1-060  grms.  of  chloral  hydrate  and 
250  c.c.  of  oxygen,  a  quantity  just  sufficient  for  its  com- 
plete oxidation,  (2)  2  grms.  of  chloral  hydrate  and  250  c.c. 
of  oxygen,  and  (3)  5  grms.  of  chloral  hydrate,  but  from 
which  the  air  had  been  previously  exhausted,  were  exposed 
for  several  weeks  to  tropical  sunlight,  and  then  their  con- 
tents examined.  The  results  obtained  indicate  that  under 
the  influence  of  sunlight,  in  the  absence  of  air,  the  decom- 
position of  chloral  hvdrate  alone  proceeds  according  to  the 
scheme:  CC!3.(  HU.H20-*3HC1  +  2C0  ;  in  the  presence 
of  an  insufficient  quantity  of  oxygen  for  complete  oxidation 
the  following  reaction  also  occurs  :  CCl3.CHO.HoO  +  20-*- 
3HC1  +  2C02,  or  possibly,  the  chloral  hydrate  is  decomposed 
as  in  the  first  case,  whilst  the  carbon  monoxide  is  further 
oxidised  to  carbon  dioxide.     When  the  amount  of  oxygen 


present  is  sufficient  for  complete  oxidation,  the  products 
found  indicate  that  the  following  reactions  take  place  : — 
CCl3.CHO.H20-r20^-3HCl  +  2C02, 
2CCl3.CHO.H20  +  70->3H20  +  6Cl  +  4C02, 
but  here  again,  the  carbon  dioxide,  water  and  chlorine, 
may  be  due  to  the  secondary  oxidation  of  carbon  monoxide 
and  hydrochloric  acid  formed  according  to  the  first 
equation  given  above. — A.  S. 

Pharmaceutical  substances  ;    Influence  of  the  incandescent 

gas  light  on  some  - .     N.  Schoorl  and  L.  M.  Van  den 

Berg.  Pharm.  Weekblad,  1906,  43,  47—49.  Chem. 
Centr.,  1906,  1,  696. 
Different  pharmaceutical  substances  contained  in 
sealed  tubes  of  white  glass  and  of  brown,  so-called  anactinic, 
glass,  were  exposed  at  about  40°  C.  to  an  incandescent 
gas  light,  at  a  distance  of  10  cm.,  in  a  chamber  protected 
from  sunlight.  The  time  of  exposure  amounted  to  478 
hours.  Chloroform  was  not  altered  under  any  of  the 
experimental  conditions.  Bromoform  was  not  altered 
in  the  brown  glass  tubes,  but  in  white  glass  it  became 
yellow  owing  to  separation  of  bromine,  whilst  the  develop- 
ment of  acidity  indicated  the  formation  of  hydrobromic 
acid.  Dry  iodoform  behaved  in  a  similar  manner  to 
bromoform,  some  iodine  being  separated  in  the  white 
glass  tubes,  but  with  a  5  per  cent,  alcoholic  solution  of 
iodoform,  the  decomposition  was  much  more  pronounced, 
both  in  the  white  glass  and  brown  glass  tubes  ;  in  the  case 
of  this  alcoholic  solution,  decomposition  was  caused  even 
at  a  distance  of  2 — 3  m.  from  the  source  of  light.  .From 
chloral  hydrate,  a  small  quantity  of  hydrochloric  acid 
was  formed.  Resorcinol  and  pyrogallol  suffered  alteration 
only  where  the  crystals  were  in  contact  with  the  glass, 
the  change  being  caused  by  the  combined  action  of  the 
incandescent  gas  light  and  the  alkali  of  the  glass. — A.  S. 

Iodine  ;  Distribution  of  — —  between  two  solvents.  Y. 
Osaka.  Mem.  Coll.  Sci.  and  Eng.,  Kvoto,  1904—1905, 
1,  93—102.     Science  Abstracts,  1906,"9  A,  119. 

The  distribution  of  iodine  between  two  solvents,  viz., 
aqueous  alcohol  and  carbon  bisulphide,  at  25°  C,  was 
studied ;  with  less  than  47-9  per  cent,  of  alcohol,  the 
two  solvents  mentioned  are  practically  immiscible.  For 
a  given  mixture  the  ratio  of  distribution  is  independent 
of  the  iodine  concentration  and  of  the  relative  amounts 
of  the  two  phases,  and  is  nearly  identical  with  the  ratio 
of  the  solubilities  of  iodine  in  the  two  solvents  separately. 

— A.  S. 

Bismuth ;     Some    salts   and   complex    salts   of   .     A. 

Rosenheim  and  W.  Vogelsang.     Z.  anorg.  Chem.,  1906, 
48,  205—216. 

Bismuth  tartrate-nitrate,  Bi(C4H406)N03,5H20.  A  solu- 
tion of  bismuth  nitrate  rendered  faintly  acid  with 
nitric  acid  is  treated  with  a  concentrated  solution  of  three 
molecular  proportions  of  tartaric  acid.  After  standing 
for  some  time,  white  prismatic  crystals  of  bismuth 
tartrate-nitrate  separate  out.  The  compound  is  decom- 
posed by  water,  with  separation  of  a  basic  salt ;  in  alkalis 
it  dissolves  to  a  clear  solution.  On  adding  it,  in  small 
portions,  to  a  boiling  solution  of  tartaric  acid,  it  grad- 
ually dissolves,  and  on  cooling,  bismuth  bitartrate, 
Bi(CtH406)C.iH506,2H20,  free  from  nitric  acid,  separates  in 
the  form  of  glistening  needles.  This  salt  is  also  decom- 
posed bv  water  with  formation  of  a  basic  salt.  Potassium- 
bismuth  tartrate,  COOK.(CHOBiO)2COOBiO,4H20.  This 
complex  salt  can  be  prepared  by  :  (1)  adding  3  mols. 
of  crystallised  bismuth  nitrate  in  small  portions  [to  [a 
solution  of  2  mols.  of  tartaric  acid  and  about  12  mols. 
of  potassium  hydroxide  in  five  times  their  weight  of 
water,  and  heating  the  mixture,  when  the  compound 
separates  as  a  micro-crystalline  powder  ;  (2)  dissolving 
1  mol.  of  bismuth  bitartrate  (see  above)  in  a  concen- 
trated solution  of  6  mols.  of  potassium  hydroxide,  and 
allowing  the  mixture  to  stand  over  sulphuric  acid.  The 
compound  is  easily  soluble  in  water  and  alkalis.  Another 
potassium-bismuth,  tartrate,  corresponding  to  the  formula. 

yBiOH. 

.  COOK.CHO.CHO.COOK, 
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can  he  obtained,  although  in  poor  yields,  from  a  solution 
containing   l   moL    of   tartaric  acid,   1  moL  of  bismuth 
nitrate,    and    5    mols,    "t    pntaminm   hydroxide 
filtering,    the    solution    is    evaporated,    separated 
the  potassium  nitrate  whioh  crystallises  out.  and  allowed 
to  Btand  over  sulphuriG  acid*     The  compound  Beps 
crystalline  scales,  easily  Boluble  in  water,      ' 

tartrate,   oi    oanresponding   composition    i      pn 
pared     by     dissolving     bismuth     bitartrate     in 
oi   ammonia,    and   evaporating    the   solution,    whioh 
kept   strongly   alkaline   by    addition   oi   ammonia.      It    is 

omposed  by  water  with  separation  ol  basic  compounds. 
The  following  compounds  have  also  been  prepared  by  the 
author:  Basic  bismuth  thiocyanate,  l;iioil)i('\Si,.5H.,o. 
from  thiooyanio  arid  anil  excess  of  bismuth  carbonate  ; 
bismuth     thiocyanate,     Bi(CNS)j,l  lllL,o,     from    bismuth 

bonate  and  excess  of  thiooyanio  arid;  potass 
bismuth  thiocyanate,  KjBi(CNS)g,  sodium-bismuth  thio- 
cyanate, NiijUm'NS),,  and  ammoiuum-bismuth  thiocyanate, 
(  \  II , ).,  I'.iii  !NS)8,6H2< '.  prepared  by  evaporating  ovei 
sulphuric  add  a  solution  of  1  grm.-niol.  of  bismuth 
carbonate,  and  about  G  gnu. -mols.  of  alkali  hydroxide 
or  atu  tin  una  m  excess  oi  thiooyanio  arid.  Bismuth  acetate, 
Bi(CoH:1( >.,);,,  may  bo  obtained  by  boiling  for  two  hours 
a  mixture  of  2  grin. -mols.  of  bismuth  carbonate, 
4  grm.-muls  of  mannitol,  and  3C0  grms.  of  glacial  acetic 
acid  under  a  reflux  condenser.  The  bismuth  acetate 
crystallises  from  the  cooled  filtered  solution  in  white 
scales. — A.  S. 

Mercurous  iodide;    Xew  method  of  preparing  .     B. 

Szilard.     Pharm.  Centralh.,  1906,  47,  31. 

A  known  weight  of  meroury  is  agitated  with  three  times 
its  volume  of  chloroform  until  globules  disappear.  An 
equivalent  weight  of  iodine,  previouBTj  dissolved  in  a  large 
volume  of  chloroform,  is  slowlj  added  with  continuous 
agitation.  Combination  is  almost  instantaneous,  and  the 
greenish-yellow  iodide  is  precipitated.  A  large  volume  of 
the  solvent  is  necessary  on  account  oi  the  heat  generated  by 
the  chemical  action.  The  precipitate  is  collected  by 
filtration,  washed  with  boiling  water,  and  dried  in  the 
dark.  The  chloroform  filtrate  may  be  employed  again  for 
the  same  process.  The  operation  should  preferably  1» 
conducted  at  night,  to  avoid  the  action  of  daylight  on  the 
chloroform-iodine  solution,  and  on  the  mercurous  iodide 
formed.— J.  0.  B. 

Calcium    iodomcrcurates.     A.     Puboin.     Comptes    rend., 
MM  HI.  142,  395—398. 

The  author  has  obtained  by  crystallisation  at  different 
temperatures  from  solutions  of  mercuric  iodide  in 
aqueous  solution  of  calcium  iodide,  three  salts,  correspond- 
ing to  the  formula?,  CaI.,.HgI2.sH2(»,  CaI2.5HgL2.8H,0, 
and  3CaIo.4HgI2.'24H20  respectively.  These  are  dis- 
tinguished by  their  crystalline  form,  but  all  yield  insoluble 
compounds  with  many  organic  substances. — J.  T.  D. 

Palladium  ;    Colloidal  nature  of  solution  of obtained 

bt/  means  of  carbon  monoxide.     J.  Donau.     Monatsh.  f. 
Chera.,  1906,  27,  71—74. 

The  almost  black  solution  obtained  by  passing  carbon 
monoxide  through  the  aqueous  solution  of  a  palladium 
salt  has  all  the  properties  of  a  colloidal  solution,  and  no 
doubt  contains  colloidal  palladium. — J.  T.  D. 

Hydro  sulphides  and  thioadds  ;     Volumetric  determination 

of  organic  .     P.  Klason  and  T.  Carlson.     XX11L. 

page  287. 
Carbonyl   group  in   aldehydes,   ketones,    d-c.  ;    Quantitativt 

determination  of  the .     Watson  Smith,  jun.  XX11L. 

page  286. 

Paraldehyde.     U.S.  Customs  Decision. 

The  United  States  Circuit  Court.  Dec.  19,  1905,  over- 
ruled a  decision  of  the  Board  of  General  Appraisers  which 
held  that  paraldehyde  is  dutiable  at  55  cents  per  lb.  as  a 
"  medicinal  preparation  in  the  preparation  of  which 
alcohol  is  used."  The  Court  found  that  the  aldehyde 
from  which  it  is  prepared  is  not  derived  from  alcohol,  but 
is  one  of  the  by-products  resulting  from  the  distillation 
of   alcohol.     The   decision   of   the   Court   was   that    it    is 


dutiable  at   25   per  cent,   ad  valorem,  m  a   "modi 
preparation   in  the   preps  - 

used."     The     Treasurj      l  lepai  I  mi  nt,     Feb.     3,      I 
tcquiesced  in  this  decision.     R.  W.  .M. 

Safrol.     I'.s.  '  tastoms  D n,  Jan.  30, 

Savrol  is  dutiable  as  s     distilled  oil  "  under  paragraph  3 
oi   tho  tariff.  — E.  W.  M. 

Calisaya  barks;   Elixir  of  I'.s.  Customs  Decision, 

Jan.  20,   1906. 

\sskssment  of  duty  was  affirmed  at  56  cents  per  lb 
"alcoholic  medicinal  preparations"  under  paragraph  67, 
mi  elixir  of  calisaya  bark  and  elixir  of  calisaya  bark  and 
coca.  The  claim  of  the  importer  thai  they  were  dutiable- 
it  ■_'  dols.  25  c.  per  proof  gallon  as  "  alcoholic  bitters," 
under  paragraph  '-".12,  was  overruled. — R.  \V.  M. 

English  Patents. 

Theobromine  ;  Compounds  or  salts  of .      F.  Eoffhu 

La  Roche,  Basel,  Switzerland.      Eng.   Pat.  26,821,   Di 
■22,  1905.      Under  Int.  Conv.,  May  30,  1905. 

Seb  U.S.  Pat.  799,764  of  1905;  this  J..  1905,  1082.— T.  F.B. 

Anhydrides  of  organic  acids;    Production  of  .      R. 

Sommer,  Vienna.      Eng.  Pat.  11,058,  May  20,  1905. 

SebFt.  Pat  354,742  oi  1905 ;  this  J.,  1905,  1125.— T.  1'.  B. 

French  Patents. 


Process  of  preparing  . 

.    Bale.      Fr.    Pat.    35u,ljx. 


C-C-Dicdkylbarbituric  adds  . 

Sue.    pour    l'lnd.    Chiin. 

Dec.  27,  1904. 
See  U.S.  Pat.  790,263  of  1905  ;  this  J.,  1905,  ^49.— T.  F.  B, 

Alcohols  and  their  derivatives  :   Process  of  making  aromatic 

.     C.  Mettler.     First  Addition,  dated  Oct.  14,  1905, 

to  Fr.  Pat,  34S.951,  Oct,  28,   1904      Under  Int.  Conv._ 
Nov.   17,   1904. 

See  Eng.  Pat.  18,674  of  1905  ;  this  J.,  1905,  1188.— T.  F.B. 

Oxalates  and  oxalic  acid  ;    Process  of  making .     F.  A- 

Feldkamp.     Fr.  Pat.  358,785,  Oct  23,  1905. 

See  U.S.  Pat,  802,980  of  1905  ;  this  J.,  191  (5.  1254.  — T.  I".  1 1 


German  Patents. 

Formaldehyde  and  formamidt    or  acetamide. ;    Process  for 

preparing  condensation  products  from  .      Kalle  tind 

Co.,  Act-Ges.     Ger.  Pats.   164,610,  Oct  29,  1902,  and 
164,611,  Nov.  15,  1902. 

Condensation  products  of  the  formula  R.XH.<TI.,oil 
are  obtained  by  heating  formamide  or  acetamide  with 
formaldehyde,  pieferably  paraldehyde  or  trioxy- 
methylene,  without  using  a  condensing  agent.  The 
products  are  stated  to  he  of  value  as  antiseptics  and 
solvents  for  uric  acid.  If  the  heating  he  continued  at  a. 
higher  temperature,  and  particularly  if  2  mols.  of  the  acid 
amide  are  used  to  one  of  the  polymerised  formaldehyde, 
the  product  of  condensation  is  methylenediformamide 
or  methylenediacetamide. — T.  F.  B. 

I>i  dki/lbarbituric  acids  and  their  derivatives  :    Process  of 

preparing  .     E.  Merck.     Ger.  Pat.  163,200,  March 

18,   1904. 

UiAI.KYIMALONAMINir  esters,  R/'i  ( 'OX  PL  :<  i  m  K.  pre- 
pared by  treating  dialkylcyanoacetic  esters  with  dilute 
sulphuric  acid,  are  converted  into  diallrylbarbituric  acids- 
or  their  derivatives  by  condensation  with  urea,  thiourea, 
or  guanidine,  in  presence  of  alkaline  condensing  agents. 

— T.  F.  B. 

Di  iliulmalonylcarbonyidiurea  ;  Process  of  preparing . 

Chem  Fabr.  von  Heyden,  Akt.-Ges.     Ger.  Pat.  165,221. 
July  16,  1904. 

Diethylmalonic  esters  are  heated  with  carbonyldiurea,. 
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UO(XH.CO.XH»)».  in   presence  of  sodium  ethylate  or  a 

similar  condensiri>;  agent.  The  product  docs  not  yield 
diethvlbarbituric  acid  when  treated  with  50  per  cent, 
sulphuric  acid,  hence  it  is  most  probably  a  diethyluialonyl- 
carbonvldiurea  of  the  formula 


CO:(XH.CO.XH.CO),:C(C2H5)..;. 


-T.    F.    B. 


ioionone  and  its  homologues  :    Process  of  preparing 

i  rates  o/  .     Knoll  und  Co.     Ger.   Pat.   164.366, 

May  19,  1004. 
The  sulphite  compounds  of  pseudoionone  or  its  derivatives 
are  treated  with  acids  {e.g..  sulphuric  or  oxalic  acid,  or  an 
alkali  bisulphate).  when  the  hydrate  of  the  sulphite  com- 
pound appears  to  be  formed.  By  treating  these  with 
alkalis,  alkali  sulphite  and  the  hydrate  of  the  pseudoionone 
derivative  are  formed.  The  hydrates  are  of  value  in 
perfumery. — T.  F.  B. 

Hydrates    of    unsaturated    organic    compounds:     Process 

of  preparing  .     Knoll  und  Co.     Ger.  Pat,  105,726, 

Aug.  12,  1904.  Addition  to  Ger.  Pat.  164,366  (see 
preceding  abstract). 
Hydrates  may  be  obtained  from  the  sulphite  derivatives 
of  unsaturated  organic  compounds  other  than  pseudo- 
ionone by  the  process  described  in  the  preceding  patent. 
Thus  hvdrates  of  the  following  compounds  may  be  pre- 
pared :  —  Citronellidene-acetonc,  carvone,  citrylidene- 
malonic  esters. — T.  F.  B. 

Theobromine-barium  and   sodium   salicylate  ;     Process  of 

preparing  an  easily  soluble  double  salt  of  .     Act.- 

Ges  f.  Anilinfabr.  Ger.  Pat.  164,424,  May  25,  1904. 
Two  mols.  of  sodium  salicylate  and  either  1  mol.  of  the 
barium  salt  of  theobromine,  or  1  mol.  each  of  the  sodium 
salt  of  theobromine  and  of  a  soluble  barium  salt,  are 
mixed  in  aqueous  solution  :  on  evaporating  the  solution 
the  double  salt  is  obtained  in  easily  soluble  condition. 
(Compare  Eng.  Pat.  4958  of  1905  ;    this  J.,   1905,   1254.) 

— T.  F.  B. 

S-Aminotheobromine    and   its   alkul    or    aryl    derivatives; 

Process    of    preparing    .     C.    F.    Boehringer    und 

Soehne.     Ger.   Pat.   164,425,  Julv   14,   1904.     Addition 
to  Or.  Pat.  156,900,  Sept.  2,  1903.     (See  this  J.,  1905, 
560.) 
By     treating     S-bromo-     or     8-chlorotheobromine     with 
ammonia  or  an  aromatic  or  fatty  amine,  the  correspond- 
ing derivative  of  8-aminotheobromine  is  obtained.— T  F.B. 

Phenyldihydroquinazoline  ;   Process  of  preparing  a  benzoyl 

derivative    of    .     Kalle    und    Co.,    Akt.-Ges.     Ger. 

Pat.  164,426,  Aug.  7,  1904. 
PHEN-Yl.DlHYDBOQriXAZOLTNE  is  treated  with  benzoyl 
chloride,  preferably  in  pyridine  solution :  the  pyridine 
is  decanted  off,  and  the  product  washed  with  water  and 
sodium  carbonate  solution,  and  again  with  water. 
It  is  stated  to  be  of  therapeutic  value. — T.  F.  B. 

Sulphur   or   selenium    in    colloidal,    solid  and    permanent 
form  ;     Process   for    the    manufacture    of    preparations 

containing    .     Chem.    Fabr.    von    Heyden,    A-G. 

Ger.  Pat.  104,664,  March  22,  1904. 
Colloidal  sulphur  or  selenium  is  separated  by  known 
methods,  in  the  wet  way,  in  presence  of  albumin,  albu- 
minoids or  the  products  of  hydrolysis  or  decomposition 
of  the  same;  the  solution  is  acidified,  the  precipitate 
filtered  off,  washed,  redissolved  in  water  with  addition 
of  sufficient  alkali  to  render  the  liquid  neutral  or  faintly 
alkaline,  and  the  solution,  after  dialysis,  evaporated  or 
precipitated  by  an  alcohol,  a  mixture  of  alcohol  and 
ether,  or  acetone.  For  example,  10  parts  of  sodium 
sulphide  are  dissolved  in  200  parts  of  water,  and  one  part 
of  albumin  is  dissolved  in  the  solution  by  agitation.  The 
sodium  sulphide  is  then  decomposed  by  passing  sulphur 
dioxide  into  the  solution.  The  precipitate  is  filtered  off, 
washed,  dissolved  in  water  with  the  addition  of  a  little 
alkali,   and  the  solution  dialysed   and  evaporated.     The 


colloidal  sulphur  is  obtained  as  a  greyish-white,  permanent, 
amorphous  substance,  dissolving  in  water  to  a  milky 
liquid  which  has  a  bluish  tint  by  reflected  light. — A.  S. 

Luminous    [Phosphorescent]     bodies :      Process    for    the 

preparation  o/ .     Chininfabr.  Braunschweig  Buchler 

und  Co.     Ger.  Pat.  163,64*.  July  2,  1904. 

Zinc  sulphide  is  ijnited  and  mixed  with  small  quantities 
of  manganese  sulphide  or  copper  sulphide.  The  product 
exhibits  intense  phosphorescence  when  exposed  to  light-, 
cathode-,  Ronteen-  or  Becquerel-rays,  or  when  subjected  to 
mechanical  pressure. — A.  S. 

XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  234.) 

Glassware  ;  Chemical .    U.S.  Customs  Decision,  VIII., 

page  266. 

English  Patent. 

Pigment  printing  jirocess.  E.  Biihler,  Schriesheim, 
Germany.  En2.  Pat.  12,867,  June  21,  1905.  Under 
Int.  Conv.,  July  9,  1904. 

See  Fr.  Pat.  351,722  of  1905  ;  this  J.,  1905,  1126.— T.F.B. 

German  Patent. 

Filtering     [Photographic     developers,     etc.] ;      Apparatus 

for with  exclusion  of  air.     P.   Dinglinaer.     Ger. 

Pat.  162,821,  Aug.  28,  1904.     I.,  page  257. 

XXII. -EXPLOSIVES,  MATCHES,  Etc. 

(Continued  from  page  234.) 

English  Patent. 

Nitroglycerine  ;     Manufacture    of .     Centralstelle    f. 

Wissenschaftlich-techn.  Untersuchungen,  Xeubabels- 
burg,  Germanv.  Eng.  Pat.  2776,  Feb.  10,  1905.  Under 
Int.  Conv.,  Feb.  12,  1904. 

See  Fr.  Pat.  351,454  of  1905  ;   this  J.,  1905,  903.— T.F.B. 

United  States  Patents. 

Explosive    compound.     R.     Escales,     Munieh-Sehwabing, 
Germany.     U.S.    Pat.    812,195,   Feb.    13,    1906. 

This  patent  is  for  an  explosive  composition,  consisting 
of  an  oxygen  carrier,  such  as  ammonium  nitrate,  and  an 
easily  oxidisable  metal  in  the  form  of  "  metal  wool,"  such 
as  aluminium   wool. — W.  C.  H. 

Explosive.  F.  Sparre.  Assignor  to  the  E.  L  Du  Pont 
de  Nemours  Powder  Company,  Wilmington,  Del. 
U.S.  Pat.  812,958,  Feb.  20,  1906. 

Claim  is  made  for  explosives  containing  ammonium 
nitrate,  a  metallic  ingredient  and  ungelatinised  nitro- 
cellulose, with  or  without  the  addition  of  a  liquid  hydro- 
carbon as  kerosene,  the  whole  being  compressed  if  so 
desired.  Mixtures  are  specified  containing  ammonium 
nitrate,  a  metallic  ingredient,  and  5 — 25  per  cent,  of 
nitrocellulose  with  or  without  10  per  cent,  of  kerosene. 
The  use  of  a  mixture  of  ammonium  nitrate,  ferrosilicon, 
and  nitrocellulose  is  also  claimed. — B.J.  S. 

Explosive.  F.  Sparre,  Assignor  to  the  E.  I.  du  Pont 
de  Xemours  Powder  Company,  Wilmington,  Del. 
U.S.  Pat.  812,959,  Feb.  20,  1906. 

The  invention  comprises  explosives  made  from  the 
following  mixtures: — Ferrosilicon  and  nitroglycerin  with 
(1)  an  oxygen  carrier,  or  (2)  ammonium  nitrate,  and,  if 
desired,  (a)  a  metallic  ingredient,  (b)  kerosene,  (c)  kerosene 
and  sodium  nitrate,  (d)  ke»osene  and  charcoal.  A  mixture 
of  nitroglycerin  with  an  oxygen  carrier,  a  metallic  ingre- 
dient, a  liquid  hydrocarbon  and  charcoal. — B.  J.  S. 

Gunpowder ,  and  process  of  making  same.     F.  1.  du  Pont, 

Wilming  ton,  Del.     U.S.  Pat.  813,020,  Feb.  20,  1906. 
Staech    is  added  to  the  powdered  ingredients  for  making 
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gunpowder  in  the  proportion  of  7 — 8  por  cent,  of  the  whole 
mass,  which  ia  mixed  with  i>     if'  percent,  oi  water,  then 
subjeoted  to  sufficient  heal  to  swill  the  Btaroh  granu 
mill  preaaed  unto  the  required  shape. — 13.  J.  S. 

FRKNI   II     IVlKNT. 

Nitroali/cerin  :      Manufacture    of    .     The     I 

Dynamite  Co.    Fr.  Pat.  3..S.514,  Oct.  14.  I 

See  l.S.  rn.  804,817  of  1005  :  this  J.,  1900,  199.- Til; 
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APPARATUS,  ETC. 

United  States  Patent. 

Gases;    Apparatus  /or  analysis  of  .     A.    Schlatter 

and  1..  Dcutsch,  Budapest,  Austria-Hungary.  U.S. 
1'at.  813,071,  Feb.  27,  1906. 

See  Fr.  Pat.  351.442  of  1905  ;  this  J.,  1905.  904.— T.  F.  B. 

INORGANIC— QUALITATIVE. 

Schlagdenhaufen' s  reaction  [for  magnesium]  ;    Modification 

of  .      I..   Crimbert.      J.   Pharm.  Chiin.,   1906,  23, 

237—239. 
.Schlagdenh.u'ken's  reaction  for  magnesium  is  best 
modified  as  follows : — To  10  c.c.  of  the  liquid  to  be 
examined,  5  c.c.  of  10  per  cent,  potassium  iodide  solution 
are  added,  followed  by  two  or  three  drops  of  a  Btrong 
solution  of  sodium  hypochlorite.  In  the  presence  of 
magnesium,  a  reddish-brown  tiocculent  precipitate  will 
be  formed,  resembling  ferric  hydroxide  in  appearance. 
The  reaction  is  very  distinct  with  a  dilution  of  1:2000. 
It  is  essentia]  thai  the  solutions  should  be  neutral,  or  but 
faintly  alkaline  ;  the  least  trace  of  free  acid  prevents  the 
formation  of  the  precipitate ;  an  excess  of  alkali  also 
renders  the  reaction  less  sensitive.  Neither  colour  nor 
precipitate  is  given  by  lithium,  nor  by  salts  of  the  earthy 
metals.— J.   O.   B. 

Arsenic   from    hydrochloric   acid;     Removal   of   ,  for 

use  in  the  Marsh-Berzelius  method.  A.  R.  Ling  and 
T.  Rendle.     Analyst,   1906,  31,  37—38. 

The  method  described  consists  in  boiling  a  mixture  of 
hydrochloric  acid  of  constant  boiling  point,  and  methyl 
alcohol  in  a  reMux  apparatus  under  reduced  pressure 
with  bright  electrolytic  copper  free  from  arsenic,  and 
then  distilling  the  acid  over  similar  copper.  To  1,500  c.c. 
of  commercial  hydrochloric  acid  of  a  sp.  gr.  slightly  above 
IT,  about  40  c.c.  of  redistilled  commercial  wood-spirit  are 
added,  the  mixture  being  contained  in  a  Wiirtz  tlask  of 
2  litres  capacity.  About  5  grins,  of  arsenic-free  granu- 
lated zinc  are  then  added  and  the  flask  is  connected  with  a 
reflux  condenser  by  an  ordinary  cork,  in  which  is  fixed 
a  glass  rod  supporting  a  coil  of  electrolytic  copper  foil, 
haying  a  surface  of  about  120  sq.  ins.  The  side  tube  of 
the  flask  having  been  plugged,  the  condenser  is  connected 
with  an  exhaust-pump,  and  the  boiling  commenced  and 
continued  for  some  hours,  the  copper  being  withdrawn 
and  cleaned  at  least  once  during  this  period.  It  is  advis- 
able to  interpose  two  vessels  between  the  condenser  and 
the  pump.  The  tirst  serves  to  collect  a  black  tarry  liquid 
which  distils  over,  whilst  the  second  flask  contains  a  httle. 
water  to  absorb  any  hydrogen  chloride  which  passes  off. 
The  acid  is  then  distilled  in  presence  of  bright  electro- 
lytic copper. — W.  P.  S. 

INORGANIC— QUANTITATIVE. 

Pyrites  ;    Determination  of  sulphur  in  .     F.  Raschig. 

Z.  angew.  Chem.,  1905,  19,  331—334. 

The  author  considers  the  benzidine  method  quite  as 
accurate  as  the  barium  method,  if  not  more  so,  provided 


due    caro    bo    taken,     tie   givi  illowing  del 
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made  up  to  the  mark,  and  well  shaken.  Then  20  O.O.  are 
placed  in  a  6U0  C.C  beaker,  In  c.c.  of  a  1  per  cent,  solution 
of  hydroxylaiiiiiie  hydrochloride  are  added,  and  600 
of  benzidine  solution  (tins  .1.,  1903,  1066).  The  liquid 
is  well  slirred  and  allowed  to  stand  for  15  minutes,  during 
which  time  the  filter  is  prepared  as  directed, lot  eit.  I 
hulk  of  the  clear  liquid  i^  poured  through  the  I 
the  precipitate  brought  on  by  about  the  la  I  fifth  of  it, 
the  last  portions  being  rinsed  on  by  means  of  somi  oi  thi 
filtrate,  or  by  benzidine  solution  from  a  wash-bottle. 
Water  may  be  used,  if  not  more  than  10—20  c.c.  be  taken, 
and  the  washings  be  brought  into  the  filter  while  still 
nearly  full  of  liquid.  The  moment  the  water  disappears 
from  the  surface  of  the  precipitate  the  funnel  is  washed 
down  with  5 — 10  c.c.  of  water,  and  this  is  followed  by  a 
second  like  quantity.  As  soon  as  this  has  disappeared. 
the  pump  is  disconnected,  so  that  the  precipitate  does  not 
get  felted  together.  The  funnel  is  now  removed,  inclined 
at  45°,  and  the  lifter  and  plate  overturned  in  the  funnel  by 
a  rod  pushed  up  from  below.  The  plate  is  removed,  the 
tilt t-r  pressed  together  in  the  fingers,  and  droppod  into  a 
250  c.c.  conical  tlask  with  a  neck  30  mm.  wide,  into  which 
any  precipitate  adhering  to  the  funnel  is  rinsed  with  not 
more  than  25  c.c.  of  water.  The  flask  is  corked,  the 
contents  violently  shaken  till  the  precipitate  is  thoroughly 
broken  up,  the  cork  rinsed  into  the  flask,  nearly  the 
requisite  quantity  of  N/10  sodium  hydroxide  added  (in 
this  case,  say,  40  c.c),  then  about  2  e.c.  of  the  usual 
phenolphthalein  solution  (this  amount  is  needed  because 
so  much  is  absorbed  by  the  filter  paper).  The  flask  is  now- 
heated  till  the  red  colour  disappears,  and  then  the  titration 
proceeded  with  till  the  red  colour  is  permanent  on  boiling. 
It  should  be  destroyed  by  addition  of  a  drop  or  two  of 
N/10  hydrochloric  acid,  and  not  return  on  boiling  for 
two  minutes.  The  filtrate  must  always  be  tested  with 
barium  chloride,  to  make  sure  that  enough  benzidine 
solution  has  been  used  for  complete  precipitation.  The 
method  requires  some  practice,  but  the  author  states  that 
when  once  expertness  has  been  acquired  in  carrying  it  out. 
it  will  always  be  preferred  to  the  barium  method. — J.  T.  D. 

Sulphates ;    Determination  of  in  drinking   waters. 

F.  Raschig.     Z.  angew.  Chem.,  1906,  19,  334. 

To  a  quantity — i  to  5  litres — of  the  water  is  added  one- 
twentieth  of  its  volume  of  strong  (this  J.,  1903,  1066) 
benzidine  solution,  and  after  15  minutes  the  precipitate  is 
filtered  off  and  titrated  as  described  in  the  method  for 
pyrites  (see  preceding  abstract).  To  the  result,  when 
expressed  in  milligrammes  of  sulphur  trioxide  per  litre. 
1-5  mgrms.  are  added,  for  the  solubibty  of  benzidine 
sulphate  in  the  fiquid.  Should  the  water  contain  iron, 
1 — 2  c.c.  of  hydroxylamine  hydrochloride  (1  per  cent, 
solution)  are  added  before  precipitation. — J.  T.  D. 

Metals,  especially  gold  and  palladium  ;    Determination  of 

by  electric  conductivity  measurements.      J.  Donau. 

Monatsh.  f.  Chem.,  1906,  27,  59—70. 

The  solution  of  the  metal,  very  slightly  acidified  with 
hydrochloric  acid,  is  placed  in  a  LJ-tube  constricted  at  the 
bend  and  furnished  with  a  side-tube  for  the  entry  of  carbon 
monoxide,  and  its  conductivity  is  measured.  Pure  carbon 
monoxide  is  then  led  through,  and  the  conductivity 
measured  from  time  to  time  till  it  ceases  to  increase. 
The  increase  in  conductivity  is  in  the  case  of  palladium 
directly  proportional  to  the  amount  present ;  in  the  case 
of  gold  it  is  not  so,  but  the  connection  between  the  two 
can  be  expressed  by  the  formula  : 

Z  =  I-76j;-00237xy  +  0-0138x:2-0-0011U2y-t-0-00073S^2, 
where  Z  =  mgrms.  of  gold  in  100  c.c.  of  the  solution,  and 
y  and  x  are  the  original  conductivity  and  increase  in  con- 
ductivity, respectively,  expressed  in  the  usual  Kohlrausch 
units  multipbed  by  10*.— J.  T.  D. 
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Halogens ;  Determination  of  the  in  organic  coin- 
pounds.  W.  Yaubel  and  O.  Scheuer.  Cheni.-Zeit., 
1906,  30.  107—168. 

The  method  is  based  on  the  authors'  observation  that 
organic  halogen  compounds,  on  warming  with  concentrated 
sulphuric  acid,  part  with  their  halogen  as  hydracid  or 
as  the  free  element.  0-2 — 0-5  grm.  of  the  substance  is 
weighed  into  a  dry  distilling  flask  of  about  200  c.c.  capacity, 
and  30 — 50  c.c.  of  concentrated  sulphuric  acid  are  added 
from  a  separating  funnel  fitted  to  the  flask.  Gentle  heat 
is  applied  and  the  products  are  passed  into  a  solution  of 
silver  nitrate.  During  or  after  the  reaction  a  gentle 
stream  of  air  is  drawn  through  the  apparatus.  The 
silver  halide  may  be  weighed  or  the  excess  of  silver  nitrate 
titrated. 

In  cases  where  free  halogen  may  be  evolved,  metallic 
copper  or  pure  filter  paper  is  added  with  the  substance, 
in  order  to  generate  sulphur  dioxide,  and  thus  ensure  the 
absence  of  oxyhaloid  salts.  The  silver  sulphite  formed 
is  decomposed  by  boiling  with  50  c.c.  of  concentrated 
nitric  acid,  and  any  silver  sulphate  removed  by  thorough 
washing. 

The  method  is  not  recommended  for  such  volatile  bodies 
as  chloroform  or  chloral,  but  on  account  of  its  simplicity 
and  rapidity,  is  well  suited  for  the  control  of  industrial 
operations  and  for  routine  work. — F.  Sodn. 

Paraffin  ;  Detection  and  determination  of in  mixtures 

uith  cere-sin.     F.  Ulzer  and  F.  Sommer.     Chem.-Zeit., 
1906,  30,  142—143. 
The  authors  confirm  the  statement  of  Berlinerblau  that 
the  refractive  power  of  paraffin  decreases  with  its  melting 
point  and  molecular  weight,  but  they  consider  that  the 
differences  are  not  sufficiently  great  in  practice  to  render 
the    method    valueless.     Thus    five    different    kinds    of 
paraffins  gave  readings  in  the  Zeiss  butyro-refraetometer 
of  1-5  to  4;  and  four  representative  ceresins  readings  of 
11-5  to  13,  at  90°  C.     Experiments  were  also  made  with 
Crismer's  method  (this  J.,  1895,  1069)  of  critical  solution, 
different    solvents    being   used.     In     alcohol,     e.g.,     four    ' 
different   paraffins  gave  values  of  155°  to  158°   C.  ;    the 
ceresins,   174    to  177°  C.  ;    carnauba  wax,   144°  C.  ;    and 
montan  wax,  57°  C.     A  mixture  of  ceresin  with  20  per    ; 
cent,  of  paraffin  gave  a  critical  temperature  of  170-3°  C,    I 
and  one  containing  40  per  cent,  of  paraffin  gave  166-6°  C. 

— C.  A.  M. 

Halt  analysis;    Use  of  closed  mashing  beakers  for  . 

0.  Pankrath.     Z.  ges.  Brauw.,  1906,  29.  141—142. 

The  determination  of  extract  in  malt  is  generally  con- 
ducted in  an  open  mashing  beaker,  but  owing  to  the 
evaporation  from  the  surface  of  the  mash,  the  temperature 
inside  the  beaker  remains  3° — 5°  C.  lower  than  the  tem- 
perature of  the  water-bath,  and  this  difference  of  tem- 
perature, varying  according  to  whether  the  mash  is  being 
stirred  or  not,  makes  it  very  difficult  to  control  the  process. 
The  author  has  devised  a  lid  of  nickel-plated  metal 
which  is  fitted  to  the  ordinary  mashing  beaker,  clipping 
it  with  a  spring-rim.  This  lid  carries  a  bearing  through 
which  passes  a  rotary  stirrer  :  a  tubulure  near  the  side 
is  also  provided  for  the  thermometer.  The  results  of 
mashings  conducted  in  this  manner  differ  slightly  from 
those  obtained  with  open  beakers.  No  appreciable 
differences  are  found  in  the  extract  values,  but  the  time 
required  for  complete  saccharification  is  distinctly  shorter, 
and  the  odour  of  the  mash  is  less  aromatic  in  the  case  of 
closed  beakers  than  with  open  ones.  These  differences 
are  due  to  the  presence  of  partially  dried  layers  of  mash 
formed  at  the  surface  and  on  the  walls  in  the  open  beakers 
which  take  longer  for  saccharification  and  which  develop 
a  slightly  burnt  aroma  in  contact  with  the  hot  sides  of 
the   vessel. — J.  F.  B. 

Worts    and    sugar    solutions  ;     Determination    of    extract 

in .     H.  van  Laer.     Bull.  prat,  du  Brasseur,  1905, 

1497  ;   Woch.  f.  Brau.,  1906,  23,  90. 

The  author  comments  on  the  method  employed  in  England 
for  determining  the  extract  (grnis.  per  Inn  c.c.)  in  sac- 
charine  solutions.     This  consists  in   dividing   the   excess 


of  gravity  over  1000  by  a  divisor,  the  value  of  which  is 
not  universally  settled,  the  normal  temperature  being 
15-5°  C.  (60°  F.).  The  divisor  originally  determined  by 
O'Sullivan  was  3-85  ;  later  this  was  changed  to  3-86  by 
Brown  and  Heron.  In  1897.  Brown,  Morris  and  Millar 
re-determined  the  value  of  the  divisor  for  a  large  number 
of  carbohydrates,  and  found  that  it  varied  with  the  con- 
centration of  the  solutions,  and,  in  the  case  of  saccharified 
liquids,  with  the  degree  of  saccharification.  The  present 
practice  is  to  use  the  divisor  3-86  in  the  case  of  solutions 
of  cane  sugar,  invert  sugar  and  dextrose,  introducing, 
however,  a  correction  for  the  ash.  In  the  case  of  worts, 
some  chemists  use  a  divisor  of  3-95,  whilst  others  use  one 
of  4-00.  The  official  German  tables,  based  on  K.  Win- 
diseh's  tables,  correspond  fairly  closely  with  a  divisor  of 
3-86.  The  author  pleads  for  a  uniform  international 
system,  based  on  the  latter  tables  for  all  cases  where  the 
3-86  divisor  would  be  used  by  English  chemists,  since  the 
difference  between  1S°  C.  and  60°  F.  would  introduce  no 
appreciable  error.  In  the  case  of  worts  it  is  generally 
recognised  that  Windisch's  tables  give  values  which  are 
too  high.  The  author,  therefore,  advocates  the  stan- 
dardisation of  the  English  system,  taking  the  sp.  gr.  at 
15-5°/15-S°  and  using  the  divisor  4-00  to  calculate  grins,  of 
extract  per  100  c.c.  These  values  can  be  calculated  in 
terms  of  per  cent,  by  weight  by  means  of  the  expression 
x 

p  = where  p  =  percentage  bv  weight,  a:  =  grins. 

0-999056.d 
per  lOOc.c,  rf  =  sp.  gr.  of  wort  at  15-5°/15-5r  and  0-999056  = 
density  of  water  at  that  temperature.  Mohr,  on  the  other 
hand,  deprecates  the  inconvenience  involved  in  accepting 
the  English  temperature  of  15-5°  C,  and  in  using  two 
divisors,  and  advocates  the  general  use  of  Windisch's 
tables,  in  spite  of  the  fact  that  the  results  are  too  high  for 
saccharified  liquids.  He  contends  that  the  composition 
of  wort  is  so  complex  and  variable  that  no  divisor 
could  possibly  give  anything  but  relative  values. — J.F. B. 

Beer  analysis  with  the  refractometer.     E.  Ackermann  and 
F.  Toggenburg.     Z.  ges.  Brauw.,  1906,  29,  145—147. 

The  determination  of  alcohol  and  extract  in  beer  can  be 
made  by  observing  the  refractometer  values  of  the  beer 
and  the  alcoholic  distillate  in  a  Zeiss  immersion  refracto- 
meter, and  calculating  the  results  by  means  of  the  Acker- 
mann slide-rule  (see  also  this  J.,  1905,  563  and  630). 
Experience  has  shown  that  although  the  method  is,  on  the 
whole,  extremely  accurate,  some  little  difficulty  is  met  with 
in  obtaining  reliable  readings  in  the  case  of  dark  beers. 
In  such  cases  it  is  now  recommended  that  the  refracto- 
meter value  should  be  observed  as  nearly  as  possible, 
and  that  a  colourless  solution  of  sugar  of  approximately 
the  same  refractometer  value  as  the  beer  should  then 
be  prepared  and  observed  in  the  instrument,  which  should 
then  he  adjusted  so  that  the  colourless  line  of  separation  on 
the  scale  is  accurately  visible.  Lastly,  the  beer  should 
again  be  examined  in  the  instrument  thus  adjusted,  the 
error  due  to  colour  being  thereby  reduced  to  a  minimum. 
When  a  series  of  observations  is  made  it  often  happens 
that  the  first  two  or  three  readings  give  incorrect  results  ; 
this  is  due  to  the  fact  that  the  prism  of  the  refractometer 
has  not  had  time  to  attain  the  correct  temperature  of 
1 7 - -~>  C,  at  which  the  liquids  are  examined.  The  extract 
is  calculated  by  the  formula  E  =  [I — I1] x 6750,  where  1  = 
the  retractive  index  of  the  original  beer,  and  I*  =  that  of 
the  alcoholic  distillate.  With  the  Zeiss  immersion 
refractometer  it  is  more  convenient  to  calculate  direct 
from  the  refractometer  scale-values  observed,  R  and  R1 
respectively  ;  the  expression  then  becomes  : — E  =  [R — R1] 
X  0-25705.  The  method  is  regarded  as  being  more  rapid 
and  quite  as  accurate  as  the  specific  gravity  method. 

—J.  F.  B. 

Carbonyl  group  in  aldehydes,  ketones,   rf-c.  ;    Quantitative 

determination  of  the .     Watson  Smith,  jun.     Chem. 

News,   1906,  93,  83—84. 

The  author  has  devised  certain  modifications  of  Strache's 
method  of  estimating  carbonvl  groups.  Strache  (Monatsh. 
f.  Chem.,  12,  514;  13,  299)",  and  Benedikt  and  Strache 
(Monatsh.  f.  Chem.,  14,  270;  this  J.,  ItiiKi.  lt-5.  1066). 
mix  the  aldehyde  or  ketone  with  excess  of  phenvlhvdrazine, 
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oxidise  the  excess  of  the  latter  reagent   with   Fehl 
solution,  Mow  over  the  nitrogen  evolved,  in  ■  ourrei 
■team,  and  oolleot   md  meaanre  the  same.     1  hi 
on  whioh  the  determination  depends  an 

fcQO  t   II.  ,N.  Ml.  (',,11,      U:'    N.MI  I  ,11, +  II, M; 

and  r^B4.NH.NHJ,+0=C,Hg  +  N,  I  HgO. 
The  author  replaces  the  current  of  Bteam  by.  ■   ourrenl 
of  carbon  dioxide,  absorbs  the  benzene  in  n  suitable  reagent, 
uveitis  interaction  of  the  carbon  dioxide  and    ETehhrj 
solution  by  means  of  a  thin  layer  of  paraffin  oil  Boal 
on  the  latter,  and  measures  the  volume  oi  nitrogen  in  an 
ordinary    Schiff's    absorption    apparatus.     The    reagi 
used  are  the  same  as  those  used  by  Straohe,  namely: — 
Fchling's  solution.     To  grms.  oi  oopper  sulphate  orystals 
in  1  litre  oi   water  and  350  grms.  of  potassium  tarn 
and  260  grms  oi  potassium  hydroxide  in  1  litre  of  water  i 
lo  per  oent.   sodium  acetate  solution,  ami  S   per  oei 
phenylhydraxine  hydrochloride  solution.    0-1  to  0  i    n 
of  the  substance  under  examination  is  mixed  with  a  known 
volumo    of    phenylhydraxine    solution    (1    part),  and    of 
sodi-.im  acetate  solution  (1-5  parts),  in  a  100  c.c.  measuring 
Bask.     Water  is  added   until   the   volume  of  the  liquid 
amounts  to  about  50  c.c.  and  the  latter  is  then  heated 
on  the  water-bath  for  about  15  minutes.   It  is  then  cooled, 
diluted    to   100  c.c.   and  the  determination  continued   as 
follows: — A     well-washed     stream     of    carbon    dioxide 
is   passed   through   the  flask  (of  750  to  1000  c.c.  capacity) 
used    for    the    process,     aud    which    contains    200    c.c. 
of  Fehling's  solution  covered  with  a  thin  layer  of  paraffin 
oil.     The   end    of    the    carbon    dioxide    delivery    tube  is 
fixed  above  the  surface  of  the  liquid.     The  contents  of 
the  flask  are  heated  whilst  air  is  expelled  from  the  appara- 
tus   by    the    gas.      A    blank    experiment    is    then    per- 


the   presence  of  sodium    bicarbonate   being   m 
and  harmful  as  i  ei  oxidation,     rhe  aron 

hvdrosulpbides   can    be   d  ed  in   alec 

olution  with  alkali  and   phenolphthal  in.— E.  F.  A. 


Trade  Report. 

India:     T-.kiii     I    hi   LTIONS  OF . 

Bd.   of    '!' 

!'i!K  issues  of  the  Board  of  Trade  lo  irnal  for  February 
15  ami  22,  anil  March  1,  contain  further  portions  of  the 
valuation  taritt  of  British  India.  These  |Ournals  can  be 
obtained  from  Messrs.  Wyniaii  and  Sons,  Fetter  Lane,  El  ., 
price  Id.  per  copy. 

Austria-Hungary  :  Reductions  in  the  Customs  Tariff 

of . 

Bd.  of  Trade  J.,  March  8,  1906. 
The  "  Moniteur  Beige"  for  the  2nd  March  contains 
the  text  of  a  Belgian  Law  putting  into  force  the  new 
i  ommercial  treaty  between  Belgium  and  Austria- Hungary, 
which  was  concluded  on  the  12th  February,  1900.  The 
following  is  an  extract  of  the  tariff  schedule  annexed  to  the 
treaty  containing  the  reductions  in  the  rates  of  duty 
leviable  under  the  new  Customs  tariff  accorded  by  Austria- 
Hungary  to  Belgium.  These  reductions  will  be  applicable 
to  similar  products  imported  from  the  United  Kingdom 
in  virtue  of  the  Austro-British  treaty  of  1870  : — 


Tariff  Xo. 


Articles. 


Rate  of  Duty 
under  new  Treaty. 


Ex  95 
103 


Ex  104 


Ex  132 


Ex  244  (a) 
Ex  598  (6) 
Ex  599  (c) 


Kr. 

Stearic  acid  (stearine)    100  kilos.    14-00 

Linseed  oil  and  other  fatty  oils  not  specially  mentioned,  in  casks,  leather  bags  and  bladders,  except 

oil  varnishes  ..  7'50 

Uaixe,  poppy  seed,  sesamum.  ground-nut.  beech-nut  and  sunflower  oils,  in  casks,  leather  bags  and 

bladders ..  15-00 

S  »'.-.■  to  Xos.  103  and  104 — Castor  oil  and  ground-nut  oil.  for  technical  uses,  in  casks,  barrels. 

leather  bags  or  bladders,  denaturated  under  the  eoatrol  of  Custom-houses  specially  authorised  „  2-00 

Meat  extract — 

Solid     "-"" 

Liquid     3«-00 

Artificial  silk,  twisted  or  not,  natural  white,  not  dyed    Free 

Hydrochloric  acid   100  kilos.       0-80 

Potassium  and  sodium  chlorates     ..  10-00 


formed.  10  c.c.  of  the  phenylhydrazine  solution  and 
the  requisite  quantity  of  sodium  acetate  solution  are  diluted 
to  100  c.c,  and  50  c.c.  are  introduced  into  the  flask 
already  mentioned,  through  a  funnel,  the  stem  of  which  has 
previously  been  filled  with  water.  After  running  in  the 
solution,  the  funnel  is  rinsed  with  hot  water.  Any  liquid 
tending  to  distil  over  will  be  condensed  and  returned  to 
the  flask  by  means  of  a  reversed  condenser,  whilst  the 
■evolved  nitrogen  passes  on,  and  being  washed  free  from 
benzene  vapour  in  an  absorption  apparatus,  best  tilled 
with  a  mixture  of  equi  molecular  quantities  of  strong 
sulphuric  and  nitric  acids,  is  further  carried  on  by  the 
current  of  carbon  dioxide  through  a  washing-flask  filled 
with  water  aud  into  the  Schiff's  apparatus,  where  the 
carbon  dioxide  is  absorbed  by  means  of  50  per  cent. 
potassium  hydroxide  solution.  When  all  nitrogen  has  been 
driven  over,  it  is  measured  in  the  usual  manner.  The 
actual  determination  is  carried  out  in  the  same  way,  as 
soon  as  possible  after  the  blank  experiment.  Each  deter- 
mination takes  about  one  hour.  Satisfactory  analytical 
results  are  given  for  hydroxybenzaldehyde  and  p-nitro- 
benzaldehyde. — E.   F. 

Bydrosulphides  and  thioacids ;    Volumetric  determine 

of  organic .     P.  Klason  and  T.  Carlson.     Ber.,  1906, 

39,  73S— 742. 

Both  aromatic  and  aliphatic  hydrosulphides  can  be 
directly  titrated  with  iodine  in  dilute  alcoholic  solution, 


Hoixand  :    Export  Trade  of  - 
For.  Off.  Ann.  Ser.,  No.  3535. 


Total. 

To  United 

Articles. 

Kingdom. 

1905. 

1904. 

1905. 

Tons. 

Tons. 

Tons. 

14,090 

10  271 

165 

Beer  and  malt  extract  . . 

25.324 

— 

Drugs,  paints,  chemicals 

399,404 

4-..100 

52.102 

Earthenware  and  china . . 

162,611 

157.053 

12.0M 

360,569 

520.214 

— 

Glass  and  glassware   .... 

88.451 

79,517 

45.996 

Hides,  skins,  leather  .... 

41.579 

44.  67(1 

7.409 

33,351 

26,166 

— 

Margarine — 

Edible    

49.1)22 
24. 7W 

46,802 
26.680 

44,649 

Raw  

200 

Metal— 

rnmanufactured    ... 

l,lt!4,543 

1,016.666 

U7.SS1 

594.440 

498.253 

92.961 

Oil— 

5.065 

3,700 

— 

45,091 

— 

Sesame  and  other  edible 

17,556 

18.518 

— 

350,724 

326.672 

— 

Other     oils,     including 

192.205 

169.647 
30.502 

16.543 

— 

Paper 

208.186 

190,164 

131  622 

■>- 


NEW    BOOKS. 


tMarch  31,  1806. 


Total. 

To  United 

Kingdom. 

Articles. 

1905. 

1904. 

1905. 

Tons. 

Tons. 

Tons. 

44,567 

44  907 

— 

47,430 

49,076 

5.330 

Stone   

998,760 

628,730 

— 

Sugar — 

Beet  

:•  - 

160.573 

12,114 

8,788 

17,455 

3.448 

All  other 

143.045 

210.619 

90,136 

14. JU 

14,188 

— 

Tar  and  pitch    

50,138 

53,996 

— 

Tallow,       soot,       grease. 

39.375 

35.349 

1,397 

Train  oil    

7,958 

7,241 

145 

Treacle  and  molasses  . . . 

15.816 

16,721 

— 

15,436 

14,773 

1,429 

Wood— 

live    

43.349 

26.921 

— 

49.504 

47,358 

3,832 

bottles  

18,272 

16,481 

4.754 

New    Books. 

The  Mineral  Industry  during  1904.  Prepared  by 
the  Editorial  Staff  of  the  "  Engineering  and  Mining 
Journal,"  under  the  Supervision  of  Edward  K.  Judd. 
Volume  XIII.  The  "  Engineering  and  Mining 
Journal."  New  York  and  London.  1905.  Price 
£1  Os.  lOd.  505,  Pearl  Street,  New  York,  and 
20,  Bucklersbury,  London,  E.C. 

8vo  volume,  containing  546  pages  of  subject  matter, 
and  an  alphabetical  index.  The  text  is  sub-divided  as 
follows : — I.    Aluminium.     II.    Antimony.     III.    Arsenic. 

IV.  Asbestos.  V.  Asphaltum.  VI.  Barytes.  VII. 
Bauxite.  VIIL  Bismuth.  IX.  Bromine.  X.  Carbo- 
rundum. XI.  Cement.  XII.  Chromium.  XIII.  Coal 
and  Coke.  XIV.  Copper.  XV.  Copperas.  XVI.  Cor- 
undum and  Emery.  XVII.  Felspar.  XVIII.  Flint. 
XIX.  Fluorspar.  XX.  Garnet.  XXI.  Gems  and  Precious 
Stones.  XXII.  Gold  and  Silver.  XXIII.  Graphite. 
XXIV.  Iron  and  Steel.  XXV.  Lead.  XXVI.  Maenesite. 
XXYIL  Manganese.  XXVIII.  Mica.  XXIX.  Molyb- 
denum. XXX.  Monazite.  XXXI.  Xickel  and  Cobalt. 
XXXII.  Petroleum.  XXXTII.  Phosphate  Rock.  XXXIV 
Platinum.  XXXV.  Mercurv.  XXXVI.  Salt.  XXXVH. 
Sulphur  and  Pyrites.  XXXVIII.  Tin.  XXXIX.  Tung- 
sten. XL.  Zinc.  XLI.  Review  of  the  Literature  of  Ore 
Deposits.  XLII.  Progress  in  Ore  Dressing  and  Coal 
Washing.  XLIII.  Kaolin  or  China  Clay.  XLIV.  Alaska. 
XLV.  Klondike.  XLVL  Arizona.  XLVII.  California. 
XLVIII.  Nevada.  XLIX.  Eastern  States  of  Australia 
L.  Western  Australia.  LI.  The  Transvaal.  LII.  Xlining 
Companies  and  Stock  Exchanges.  LIII.  United  States. 
Imports  and  Exports. 

El-ECTROCHEVISTRY      OF      ORGANIC     COMPOUNDS.       By    Dr. 

Walter  L<  b.  Authorised  Translation  from  the  Author's 
Enlarged  and  Revised  Third  Edition  of  Electrolysis 
and  Electrosynthesis  of  Organic  Compounds.  By 
H.  W.  F.  Lorenz,  A.M.,  Ph.D.  First  Edition.  First 
Thousand.  John  Wiley  and  Sons,  Xew  York.  Chapman 
and  Hall,  Ltd.,  London.     1906.     Price  12s.  6d. 

.Svo  volume,  containing  292  pages  of  subject  matter  with 
eight  illustrations,  and  alphabetical  indexes  both  of 
authors  and  subjects.  The  subject  matter  is  classified 
as  follows  : — Part  1.  Electrolytic  Processes. — 
I.  Theoretics.  II.  Methodics.  III.  Electrolysis  of  Aliphatic 
Compounds.     IV.   Electrolysis   of   Aromatic    Compounds. 

V.  Electrolysis  with  Alternating  Currents.  VI.  Electric 
Endosmose.  Part  2.  Electrothermic  Processes 
and  the  Silent    Electric    Discharge. — I.   Theoretics 


and  Methodics.  II.  The  Spark  Discharge  and  the 
Voltaic  Arc.  III.  The  Utilisation  of  Current  Heat  in 
Solid  Conductors.  IV.  The  Silent  Electric  Discharge  and 
the  Effect  of  Tesla-currents. 

The  Microscopy  of  Vegetable  Foods,  with  Special 
Reference  to  the  Detection  of  Adulteration 
and  the  Diagnosis  of  Mixtures.  By  Andrew  L. 
Winton,  Ph.D.  Laboratory  of  the  Connecticut  Agri- 
cultural Experiment  Station,  Instructor  in  Proximate 
Organic  Analysis  in  the  Sheffield  Scientific  School  of 
Yale  University.  With  the  Collaboration  of  Dr.  Josef 
Moeller,  Professor  of  Pharmacology,  and  Head  of  the 
Pharmacological  Institute  of  the  University  of  Graz. 
First  Edition.  First  Thousand.  John  Wiley  and  Sons, 
Xew  York.  1906.  Pricefllls.6d.net.  Chapman  & 
Hall,  Ltd.,  London. 

Large  Svo  volume,  containing  670  pages  of  subject 
matter,  with  5S9  illustrations,  a  general  bibliographic 
list,  a  glossary  of  terms  (10  pages),  and  an  alphabetical 
index.  The  text  is  subdivided  as  follows : — Part  I. 
Preliminary ;  Equipment  Methods,  and  General 
Principles.  Part  II.  Grain ;  Its  Products  and  Im- 
purities. Grain.  Cereals.  Buckwheats.  Weed  Seeds, 
&c.  Fungus  Impurities.  Part  III.  Oil  Seeds  and  Oil 
Cakes.  Oil  Seeds.  Cruciferous  Seeds.  Composite  Oil 
Fruits.  Miscellaneous  Oil  Seeds.  Part  IV.  Legumes. 
Part  V.  Nuts.  Palm  Fruits.  Walnuts.  Cup  Nuts. 
Miscellaneous  Nuts.  Part  VI.  Fruit  and  Fruit  Pro- 
ducts. Part  VII.  Vegetables.  Part  VIII.  Alka- 
loidal  Products  and  their  Substitutes.  Part  IX. 
Spices  and  Condiments.  Part  X.  Commercial 
Starches. 


TaBET.T.ARISCHE       UBERSICHT      UBER      DIE        KfNSTLICHEN 

organischen  Farbstoffe,  und  ihre  Anwendung  in 
Farberei  und  Zeugdruck.  von  Dr.  Adolf  Lehne. 
Geheimer  Regierungsrat  im  Kaiserl.  Patentamt,  &c. 
Mil  Au.-inr'jtiit'f  a  jtdes  einzelnen  Farbstuffea  und 
Ztngdntckniustern  ;  Zweiter  Ergiinzungsband.  Dritte 
(Schluss)  Lieferung.  Julius  Springer's  Verlag.  Berlin. 
1906.     Price  M.6. 

This,  the  concluding  number  of  Lehne's  work,  contains 
48  pages  or  specimen-sheets  (dyed  and  printed  patterns), 
giving  the  Trade  names  of  the  Dyestuffs  used  in  one  column 
and  the  mode  of  employment,  fastness,  and  method  of 
detection  on  the  fibre  in  the  second  column,  and  in  the 
third  column  the  specimen  itself.  In  the  second  column 
is  also  given  the  number  in  Schultz's  Tables  in  which  the 
same  dyestoB  is  referred  to.  (See  also  this  J.,  1905,  296.) 
The  dyestuffs  illustrated  in  this  tliird  part  are  as  follows  : — 
III.  Triphenylmethane  and  Diphenylnaphthylmethane 
dyestufts  (cont.).  IV.  Pyronine  dyestuffs.  V.  Acridine 
dyestuffs.  VI.  Oxyketone  and  allied  dyestuffs.  VII. 
Oxazine  dyestuffs.  \  111.  Azine  dyestuffs.  IX.  Thio- 
benzenyl  dyestuffs.  X.  Indigo  group.  XI.  Sulphide 
dyestuffs.  XII.  Dyestuffs  of  unknown  constitution.  At 
the  end  of  this  concluding  part  is  an  alphabetical  index 
of  the  dyestuffs  illustrated. 


Practical  Exercises  in  Chemistry.  By  G  C. 
Donlngton,  It, A.,  Senior  Science  Master  of  Leeds 
Grammar  School,  ilaemillan  and  Co.,  Ltd.,  London. 
1906.     Price  2s.   6d.     The  Macrnillan  Co.,  Xew    1  ork. 

12.M0.  volume  containing  245  pages  of  subject  matter, 
with  83  illustrations,  and  the  alphabetical  index,  and 
taking  the  form  of  a  text-book  for  the  inculcation  of  a 
scientific  method  of  chemical  and  physical  observation 
and  experiment. 

New  Customs  Tariff  of  Roumania  as  Modified  by 
Commercial  Treaties  with  the  United  Kingdom 
and  Germany,  with  a  Summary  of  the  New  Law 
Relating  to  Tare  on  goods  Dutiable  by  Weight. 
Wyman  and  Sons,  Fetter  Lane,  E.C.  [Cd.  2828.] 
Price  7d. 
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OFFI( 


Official   Notices. 


LORD«  LB1  I  I  IV'-  OF  nil.  SOI  IKTV. 

\n  I '  \  1 1 .1.  mi  liu.ii  \  <hiht.iI  Meeting  of  the  Sooietj  was 
held  ni  3.30  o'clock,  in  the  afternoon  ol  Cuesday,  t In- 
bwentj  seventh  daj  ol  Ham  h,  1906,  at  the  tlou  e  ol  the 
Sooietj  oi  Vi  I-.  bj  kind  permission  oi  the  Council  ol  that 
Society,  with  the  objei  I  "i  con  lopting  th< 

resolution  mentioned  in  the  Requisition  hereinafter  set 
forth  :— 

"  TO   THK    1'ltKSIHENT    AM'    COl    NOIL   OP  THE 

ITY  o»  Chemical  Iniustky." 

We,  the  undersigned  Members  of  the  Society  of  Chemical 
Industry,  hereby  request  that,  in  aooordanoe  with  Bye-Law 
4ii.  yon  "ill  convene  an   Extraordinary  General  Meeting 

nf  tlm  Society  with  t he  object  of  considering,  and  if 
approved  by  the  said  Extraordinary  Meeting, of  adopting 
the  following  resolution  (that  is  to  aay) : — 

Rbsolution. 

"That  it  is  desirable  that  the  Society  of  Chemical 
Industry  as  now  existing  should  be  incorporated  under 
and  subject  to  the  grant  of  a  Royal  charter  and  that 
the  Council  lie  anil  hereby  is  authorised  to  take  all 
necessary  Bteps  to  procure  the  grant  of  a  Royal  Charter 
of  Incorporation  " 

Dated  this  twenty-second  day  of  December,  1905. 

Here  follow  signatures  of  the  following: — 


Dr.  I  thI. 

George  Beilby. 
V.  G.   Bloede. 
Jas.   II.   Bowman. 
Eugene  A.   Byrnes. 

Eustace   Carey. 

I'r.'l.    Charles    !'.   Chandler. 

Prof.  Frank  Clowes. 

Frederick  P.   Dewey. 

Dr.  Edward  Divers, 

Dr.  A.  R.  L.  Dohme. 

Thus.   Fairley. 

Dr.  Fred.  \V.  Frerichs 

Oscar  Guttmann. 

Samuel  Hall. 

Jas.  Otis  Handy. 

Dr.   B.  J.   Harrington. 

Dr.   Edward  Hart. 

Otto  Hehner. 

B,  Grant  Hooper. 

David  Howard. 

11.  August   Hun 

c.  C.  Hutchinson. 

Prof.  Edward  H.  Keiscr. 

Prof.   YV.   R.   Lang. 

Ivan   Levinstein. 

Arthur  R.   Ling. 

Dr.   E.  G.  Love. 

Anthony  McGiiL 

Edward  Mallinckrodt. 

N.   II.    Martin. 

Prof.   R  Meldola. 

Dr.   Rudolph  Messel. 

Dr.   \V.    Lash   Miller. 

Dr.   Ludwig  Moml. 

W.    M 3. 


Henry  de  Mosenthal 

Prof.   ('has.    B.   Munroe. 
Jas.    I'.    Murray. 
Robbrt  W.  Neff. 
Dr.   Win.    II.    Nichols. 
lii.'     J.    Parker. 
A.  L.  Norton. 

D.  H.  T  Peploe. 
Dr.    W.    H.    Pcrkin. 

Dr.   Frederick  B.   Power. 
Sir   William  Ramsay. 
Sir   Hoverton  Redwood. 
Walter  F.   Reid. 
President  Ira  Remsen. 
Sir   Henry   E.   Roscoe. 
George  D.  Rosengarten. 
Dr.  Samuel  P.  Sadtler. 
Alfred  Gordon  Salamon. 
Dr.   Hugo  Schweil 
Dr.    Karl  F.  Stahl. 
H.  E.  Stuart. 
Sir  Joseph  W.   Swat. 
Prof.  H.  P.  Talbot. 
M.  .1.   Taylor. 

E.  C.  Thompson. 
Dr.  T.   E.  Thorpe. 
Prof.   W.   A.   Tilden. 
Thos.   Tyrer. 

John  H.  Usmar. 
W.   H.   Van  Winckel. 
S.   S.   Voorhees. 
Dr.  \V.  H.  Walker. 
R.   A.   Wallace. 
Charles   W'ightman. 
Dr.  II.  W.   Wiley. 
i;  jit iU  < '.  Wo  i I 


President,  Dr.  Edw.   Divers,   F.R.S.,  pied  the 

chair.     The  Secretary   having  read  the  notice  ol  m 
on  the  motion  ol  Sir  Boverton  R 

A.  Gordon  Salamon,  the  above  resolution  was  unani- 
mously adopted.  A  full  account  ol  the  proceedings  is  in 
preparation. 


SIXTH  1S1  ERN  \i  i<>\  W.  I  ONGRESS  01  APPLIED 
CHEMISTRT.   ROME,   1906. 

The  Sixth  Intern  ingress  ol  Applied  Chemistry 

will  beheld  in  Rome,  ing  mi  \  | .  1 1 1  20th,  1906. 

The   attention    of    Members    is    drawn    to    the   Notice 
.v  huh  accompanied  the  February  loth  issue  of  the  Journal. 

List 

Prof.  \\  in.  A.  Tilden,  F.R.8. 
Depart  ruction, 

Walter  X.   Hartley,  F.RS. 
Society.     Prof.     R.     Meldola,     F.R.S.  ;     Dr.     L. 
Mo ml.  !•'  i:  S   .    Prof.  W.  A.  Tilden,  D.Si  .  I    I:  S. 

Prof     W.     R.     inn. -Tin.     I.L.I'. 
F.R.S.  ;     Prof.    R.    M  R.S.  ;     Prof.   J.    Emerson 

nolds,    M.D.,    D.Sc,    F.R.S.;     Prof.    W.    A.    Tilden, 
is,..  B.R.S. 

fry: — Prof.  Ed. 
I  U.S.  ■  i.i  irge  Beilby.  F.RS.  ;  Oscar 
Guttmann;  Prof.  W.  R  Hodgkinson  :  E.  Grant  Hooper ; 
Dr.  J.  Lewkowitsch,  l>r.  K.  E.  Markel ;  l>r.  L.  Mond, 
F.RS.;  Sir  William  Ramsay,  E.C.B.,  LL.D.,  II 
.sir  Boverton  Redwood  ;  Walter  F.  Reid  ;  Prof.  J.  Emerson 
Reynolds,  M.l>..  D.Sc,  F.R.S. ;  Sir  Henry  E.  Roscoe, 
l.l.'.l).,  F.R.S.  ;     Dr.   W.  S.  Squire. 

1  mn  and  Sti  < '  Institute  : — J.  E.  Stead,  F.R.S.  ;   Bennett 
II.  Brough. 

Royal  jihic   Socktij  : — Major    Gen.    J. 

house;    Prof.  II.  Meldola,  F\R.S. 

British  Association  fur  the  Advancement  of  Science: — 
Prof.  R.  Meldola,  F.R.S. 

Faraday  Society: — Dr.   H.   Borns  ;    J.   B.  C.   Kershaw. 

Royal  Society  of  Edinburgh : — Dr.   James  J.   Dobbic, 
F.RS. 

Federated  Institute  of  Brewing  : — Dr.  L.  T.  Thorne. 

Institution  of  Mining  and  Metallurgy : — Prof.  H.  Bauer- 
man  ;    Bedford  McNeill. 

•y  of  Dyers  and  Colourists: — Sir  Thomas  Wardlc. 

Society  of  Arts  :     Sir  Boverton  Redwood. 

List  of  Papeks. 
I  In'  e   communications   will   be   read    before   the   full 
viz.,  "  The    Purification   of  £  .      by   Sir 

William  Ramsay;  "The  Distillation  of  Metals."  by  Henri 
Moissan  ;  "  The  Direct  Utilisation  of  Atmospheric  .Nitrogen 
in  tho  Production  of  Manures  and  Chemical  Products," 
\.  Frank. 
The  following  are  the  titles  of  the  more  important  papers 
to  be  read  before  the  various  sections  : — 

[OB     L— (Analytical      Chemistry — Apparatus      and 
instruments.) 
"  Rapport  general  aur  les  travaux  de  la  Commission 
Internationale  d' Analyse,"  by  Prof.  G.  Lunge,  of  Zurich. 

les  caractere   chimiques,  physiques  etcommi 
des  .-  mouline  et  teint,"  by  Prof. 

i  iianoh,  of  Milan. 

•'  Sur  l'etat  actuel  de  la  chimie  anaiytique  du  caoutchouc, 
des   objets   de   caoutchouc   et    des  derives,"    by  Dr.   E. 
.A.ilil,  of  Berlin. 
"  Essai    industriel    du      Tiborunduui     amorphe,"    by 
Prof.  G.  Chesnau. 

"  Determination  de  l'azote  dans  les  melanges  gazeux," 
by  Dr.  H.  P.  Lidoff,  of  Crakow. 

"  Separation  du  fer  d'avec  les  autres  metaux  et  d'avec 
les  metaJloides,"   bj   I   4     Nicolardot,  of  Paris' 

fios   II. — (Inorganic  chemistry  and  alhed  industries.) 
"  Sur  I'industrie  des  engrais  chuniquea  et  du  buIJ 
uivre  en  [tali  .  Menozzi  andGianoli,  of  Milan. 

"  L'industrie  de  1  ai  ide  borique  en  Italie,"  by  Prof.  R. 
Nasini,  oi  I 

de  sulfurique,"  by  Dr.  W.  mdon. 

"  Fused  sodium 

'1    Philipp  and  R.  v.  Fori  irk. 

ber  ueuere  Stickstoffquellen,"  by  X.  Caro,  Berlin. 
chimique  dans  la  Republique  Argentine," 
by  F.  P.  Lavalle,  Pi 
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Section  III.— (Metallurgy  and  Minos— Explosives.) 

"  Le  progres  de  la  siderurgic  en  Italic  et  particu- 
lierement  au  regard  des  hauts-fourneaux,"  by  Dr.  U. 
Mousacehi.  of  Piombino. 

"  Progres  de  la  metallurgie  du  cuivrc"  by  Jannettaz, 
Paris. 

"  Rapport  sur  l'etat  actuel  de  la  metallurgie  du  fer  en 
France,"  by  the  "'  Comite  des  forges  de  France." 

"  Die  Fortschritte  in  dcr  Flusseisenerzeugung."  by 
Prof.  H.  Wedding.  Berlin. 

"  Xouveaux    melanges    detonantes    pour    charger    des 
capsules  ou  des  autrcs  appareils  determinants  1'explosion    | 
ou  la  detonation."  by  Hi.  U.  Alvi-i.  Caltanisetta. 

"  Methods  pour  determiner  le  brisant  aux  matieres 
explosives."  by  A.  Werner  Cronquist,  Stockholm. 

"  Ungefricrbare  Nitroglycerin  Sprengstoffe,"  by  W.  A. 
Roewer.  Hamburg. 

"  Sprengungen  unter  Wasser,  deren  Messung  und 
Registrirung  zu  halten.  '  by  Dr.  H.  Mettegaug, 
SchJebusch. 

Section  IV. — (Organic  Chemistry  and  allied  industries.) 
"  Sur   l'industrie   des   matieres   grasses   en   Italic."    by 
Prof.   Gianoli.   Milan. 

""  Sur  ['utilisation  de  l'azote  de  1'atmosphere  au  moyen 
du  calcium  et  du  baryum,"  by  Dr.  Piccinini,  Pont  St. 
Martin. 

"  Sur  la  soie  artiticielle."  by  Dr.  E.  Molinari.  Milan. 
"  Comparison  of  the  characters  of  petroleums  of  recent 
development  with  that  of  the  older  sources  of  supply," 
by  Clifford  Richardson.  New  York. 
" "  Ueber  die  kunstlicke  Darstellung  des  Camphers,"  by 
Dr.  A.  Hesse.  Berlin. 

"  Die  Verunreinigungen  des  Calciumcarbids  und 
selbstentziindungen  des  Acetylens,"  by  X.  Caro,  Berlin. 

"  Xouveaux     precedes     pour     la    fabrication    du    gaz 
d'celairage,"  by  Prof.  P.  Sabatier,  Toulouse. 
"  Actions  chimiques  de  la  lumiere,"  by  Prof.  G.  Ciamician 
and  P.  Silber,  of  Bologna. 

"  Sur  l'etat  de  l'industrie  teinturiere  en  Italie,"  by 
Dr.  L.  Caberti  and  G.  Tagliani,  of  Milan. 

'■  Formation  de  nouveaux  colorants  dans  les  tissus 
moyennant  le  formaldehyde,"  by  Dr.  R.  Lepetit,  Garessio. 
"  The  systematic  study  of  absorption  spectra  as  applied 
to  determining  problems  of  chemical  constitution  in 
colourless  and  coloured  substances,"  by  Prof.  \\ .  X. 
Hartley,  of  Dublin. 

"  On  the  chemistry  of  the  lakes  employed  in  dyeing," 
by  Dr.  P.  D.  Zacharias,  Athens. 

"  Sur  les  couleurs  rencontrees  dans  les  ruines  de  Pompeii," 
by  Max  Meyer  and  P.  Bonomi,  of  Milan. 

Section  V. — (Industry  and  chemistry  of  sugar.) 

"  Sur  le  developpement  de  l'industrie  sucriere  en 
Italic."  by  Hon.  Depute  Maraini,  of  Rome. 

"  Ueber  die  neuesten  Fortschritte  in  dcr  Saftgewinnung 
aus  Ruben,"  by  Dr.  H.  Claassen,  Dormagen. 

"  Fabrication  du  sucre  de  lait  par  l'electrolyse,"  by 
F.  Dupont,  Paris. 

"  The  effect  of  environment  upon  the  composition  of 
sugar- producing  plants,"  by  Prof.  H.  W.  Wiley, 
Washington. 

"  The  fight  between  cane  and  beet  sugar,"  by  Sigmund 
Stein,  Liverpool. 

"  The  chemical  selection  of  the  cane,"  by  Dr.  Kobus, 
Pekalongan  (Java). 

"  Etude  comparative  dee  analyses  des  produits  sucres," 
by  Prof.  V.  Villavecehia  and  Dr.  G.  Rossi,  of  Rome. 

"  Sur  le  phenomene  de  la  caramelisation,"  by  A.  Trillat, 
Paris. 

"  Dry  lead  defecation  in  optical  sugar  analysis,"  by 
Dr.  W.  D.  Home,  New  York. 

"  Le  dessiccation    des    pulpes  de   betteraves  et  de  la 
bagasse   de   la   canne  a  sucre,"    bv  A.  Huillard.  Suresnes 
(Paris). 
Section*  VI. — (Fermentation  and  starches.) 

"  Resultats  obtenus  a  l'ancienne  Station  de  meunerie 
a  Berlin,  surtout  sur  la  panitication,"  by  Prof.  L.  Wittmack 
de  Berlin. 

"  Xouvelle  methode  pour  determiner  la  valeur  des 
farines  dans  la  panification,"  by  Dr.  F.  Tusini,  of  Modena. 

"Fermentation."   by   Dr.   W.  .V   Squire,  of  London. 


"  W7hat  are  the  most  suitable  means  for  retarding 
the  fermentation  of  must  in  hot  climates  to  secure  wines 
of  better  bouquet  ?  "  by  Prof.  P.  D.  Hah,  of  Cape  Town. 

"  Eine  zwanzigjiihrige  Erfahrung  in  der  fabnkmassiger 
Hcrstellung  von  Reinhefe,"  by  Dr.  H.  Helim,  La  Have. 
"  Sur  la  necessite  dun  methode  uniforme  pour  la 
determination  de  l'extrait  sec  des  mouts  et  matieres 
saccharines  utilisces  en  brasserie,"  by  H.  van  Laer, 
Bruxelles. 
Section   VII.— (Agricultural   Chemistry.) 

"  Analyses  of  Effluents  of  Septic  Tanks  for  Sewage 
Disposal  in  India  :  A  description  of  the  Indian  Govern- 
ment's Agricultural  Chemical  Research  Laboratories  now 
under  construction  at  Pusa,"  by  Dr.  J.  W.  Leather, 
Bombay. 

"  Important     problems    of    Agricultural    Chemistry    in 

the  United  Stair-,     by  Prof.  H.  W.  Wiley,  of  Washington. 

"  Ueber  die  chemischen  Yorgangc  bei  der  assimilation 

des    elementares     Stickstoffes    durch    Azotobakter    und 

Radiobaktcr."   by   Dr.   J.   Stoklasa,  Prag. 

"  Sur  la  dialys'e  des  sols."  by  Dr.  Ch.  Garola,  Chartres. 
"  Sur  le  caniphre  itahen,"  by  Prof.  J.  Giglioli,  Pisa. 
•"  Recherches  et  applications  baeteriologiques  au  point 
de  vue  de  la  fabrication  du  fromage,"  by  Prof.  G.  Gorini, 
Milano. 

"  Der     derzeitige     Stand     und     die      Bedeutung    der 
bacteriellen   Bodenuntersuchung."   by  Prof.  Remy,  Bonn. 
"  Sur   la   recherche   de   1' arsenic   dans   Tail,"    by    Prof. 
S.  Minorci,  Bukarest. 

"  Les  eaux  de  la  region  du  Lac  Manont  pour  l'irrigation 
du  Desert,"  by  Prof.  H.  D.  Parodi,  Cairo. 

"  Analyses  "des    terres   dans   les   regions    tropicales   ou 
subtropieales."    by    V.   Mosseri.   Cairo. 
Section   VIII. — (Hygiene,  Medicinal  and  pharmaceutical 
Chemistry,   bromatology. ) 
"  Sur  la  constitution  chimique  du  cerveau,"   by  Prof. 
Albertoni,  Bologna. 

"  Sur  les  composes  du  foie  qui  contiennent  du  fer," 
by  Prof.  L.  Beccari,  Bologna. 

"  Revelateurs  biochimiques  des  microbes,"  by  Prof. 
B.  Gotio,  Rome. 

"  Sur  la  recherche  chimique  legale  des  medicaments 
nouveaux,"  by  Dr.  T.  Panzer,  Wien. 

"  The  toxic  principle  in  the  bitter  variety  of  Lutfa 
aegyptiaca."  by  Dr.  C.  L.  Bose,  Calcutta. 

"  Contribution    a    l'etude    des    matieres    albuminoides 
de  l'urine  et  du  scrum  du  sang."  by  Dr.  G.  Patein.  Paris. 
"  Die   Refraktometrie  im  Dienste  der  Pharmazie,"   by 
Dr.  E.   Riegler,  Jassy. 

"  Rapport  sur  les  travaux  de  la  commission  inter- 
nationale  d* unification  des  methodes  d'analyse  des  denrees 
alimentaires,"   by  J.   B.  Andre,  Bruxelles. 

"  The  inspection  of  food  products  imported  into  the 
United  States."  "  The  use  of  sulphur  fumes  in  the 
preparation  of  food  products,"  by  Dr.  H.  W.  Wiley,  of 
Washington. 

"  Ptlanzenfette  als  Ersatzmittel  der  Butter  und 
Margarine,"   by  H.  Thorns,   Berlin. 

"  1st      eine       Begrenzung      der       Xebeubestandthcile 
(sogenannten   Verunreinigungen)  in  natiirlichem   Brannt- 
wein    empfehlenswerth  ? "    by    Dr.   Hugo    Mastbaum,  of 
Lisbon. 
Section  IX. — (Photochemistry;    photography.) 

"  The  application  of  photography  to  the  solution  of 
problems  m  Chemistry,'  by  Prof.  W.  X.  Hartley,  of 
Dublin. 

"  Sur  une  nouvelle  methode  de  photographie  des 
couleurs."  "  Sur  une  nouvelle  methode  photographique 
permettant  d'obtenir  des  preparations  sensibles  noircissant 
directement  a  la  lumiere  et  ne  contenant  pas  des  sels 
d' argent  solubles."  by  A.  Lumiere.  Lyon. 

"  Observations   et   remarques   sur   les   travaux    photo- 
graphiques   en  couleurs  naturelles,"  by  S.  De  Prokondine- 
Gorsky,  St.  Petersburg. 
Seciion   X. — (Electro-chemistry;    physical  chemistry.) 

"  The  most  recent  methods  for  the  electrolytic  refining 
of  copper,"  by  S.  Cowper-Coles,  of  London. 

"  Rapport  general  sur  l'industrie  du  carbure  de  calcium 
en  France."  "  Le  siliciure  de  carbone,"  by  Henri 
Moissan,   Paris. 
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"  Eileotrometallurgie  de  I'aoier:    Communication  sur  la 
resistivity  de  1'aciei  en  fusion,"  by  Q.  Gin,  i 

i   lea  metaux  oommuns,"  by  I'rof.  P. 
Sabatier,  of  Paris. 

"  Sur  Us  applications    reellea  de   I'eleotroohimie  a  la 
ohimie  organiqae,"  by  C.  Marie  Paies,  of  r 

"  Physikalisohe-chomische   Behandlung  der  \\      oi 
roaktion,"  by  Prof.  II.  Goldschmidt,  ol  Cbxistiani 

(  In    certain    r.i.i-    ul    li\  ■  f  i .  ■  I  \    i    ,"    In     1  >i  .    \       II      \ 

of  Oxford. 

"  Mitteilung  der    Blassoinheiten-Kommisaion  den  num- 
ohen  Writ    der    Gaskonstantu    bctrollcnd,"    1>\     \V. 
Nernst,  oi    Berlin. 

■    l  i  in  i   die   Notwendigkeit    eine    Internationale    (Com 
mission  iu  ernennen,  nm  einige   Koeffizienten  dec  physi- 
kalisohe   Chemio    festzustcUen, '     by    A.    Gorringer,     of 
Ti  .-\  oietz. 

"  Determination  du   poida  dea  gas,"   A.    P.    Lidoff,   of 
Krakow. 

"Utilisation   du   ohlore   dans    lea    Eabriquea   de 
electrolytique,"  by  Ing.  0.   I ibardi,  of  Milan. 

"Surlapoa  itique  d'obtenir  de  l'acide  nitrique 

par  I'azote  atmospherique,"  by  J.  B.  Alliens,  of  Brealau. 

'  Toxine  und  antitoxine,"  by  Prof.  P.  Bbxlioh,  of  Berlin. 


Liverpool  Section. 


I  held  at  the  I'niii  rsity,  on  Wednesday,  March  lith- 
1900. 


MR.    EUSTACE  CAREY  IK  THE   CHAIR. 


VANADIUM  AS  A  STEEL  MAKING   ELEMENT. 

J.    KENT   SMITH. 

The  element  vanadium  until  quite  recently  could  only 
be  considered  academically,  but  its  industrial  importance 
in  the  Bteel  trade,  duo  to  its  power  of  imparting  properties 
to  steel  which  are  not  otherwise  obtainable,  is  now  becom- 
ing very  considerable,  and  I  therefore  venture  to  hopo 
that  a  brief  resume  of  the  properties  of  some  commercial" 
vanadium  steels  made  by  the  open-hearth  process  may 
without  interest  to  this  Society. 

Vanadium  is  said  to  be  one  of  the  ''rare"  elements, 
but  it  is  perhaps  necessary  to  take  this  description  as  being 
irate  only  in  a  sense.  As  a  matter  of  fact,  vanadium 
in  minute  proportions  is  very  widely  distributed,  though 
in  such  quantity  or  states  of  combination  as  render  its 
extraction  on  a  commercial  scale  quite  out  of  the  question. 

It  is  not  my  intention  to  deal  with  the  history  of  the 
metal,  nor  with  the  processes  used  for  its  extraction  and 
reduction  from  the  various  ores  adapted  to  this  purpose, 
as  the  matter  has  already  been  dealt  with  at  some  length 
before  this  Society.  Rather  is  it  my  desire  to  confine 
my  remarks  to  some  products  of  its  application  as  far  as 
steel  manufacture  is  concerned.  It  will,  therefore,  be 
sufficient  if,  in  supplement  to  the  information  given  by 
H.  P.  Smith  (this  J.,  1901,  1183),  it  is  said  that  although 
metallic  vanadium  itself  has  a  very  high  m.  pt., 
an  alloy  of  iron  containing  30 — 40  per  cent,  of  vanadium 
has  a  in.  pt.  nearly  150c  C.  below  that  of  mild  - 
so  that  by  its  judicious  use,  vanadium  can  he,  and  is  being 
regularly,  introduced  into  steel  with  ease  and  without 
undue  loss. 

Several  years  ago  my  attention  was  directed  to  some 

I  -  of  vanadium  upon  a  sample  of  steel,  and  it  became 

my    wish    to   investigate   such   effects   as   completely   as 

Sossible.  Some  work  in  this  direction  had  already  been 
one,  but  the  records  were,  in  many  instances,  somewhat 
vague,  and  in  many  others  apparently  contradictory.  In 
the  light  of  present  knowledge  this  apparent  contradiction 
is  susceptible  of  possible  explanation  in  at  least  two 
directions.  Firstly,  the  analytical  determination  of 
vanadium  was  none  too  simple  at  that  time,  and  its  correct 
nation  required  the  exercise  of  much  skill  aud  a  pro- 
longed elaboration  of  detail.  I  have  ?aid  that  vanadium 
can  be  alloyed  with  steel  without  undue  loss,  but  it  is  by 


no  means  a  corollary  that  the  add  Lion  of  a  a  I 

portion  of   vanadium  inly  points  to  the 

i  hen 

but  fair  to  assume  t  hat  figum    i  hen  not, 

in  some  oases,  be  reliable  indications  of  the  effect  of  a 

■  ■  [ami  rds  of  the 

11  s  following  t 
\  Mm,    it     leu     been     abundantly    shown    that,  at   tliu 
■ii ,  Ac  i .  i   ■'■      -  eat  rai 

in  iiiitU  the  static  and  dym of  vanadium 

{Vid     I'm  Eng.,  r>  1904; 

Sankej    and    Kent     imith  on  th  I  it  of 

Chrome  Vanadium  SI  els.")     The  tosts  ohro  i  the 

irda  Brat  alluded  to  were  almost  entirely    I  auoh 

would  depend  upon  the  tern  which  forging,  Sto., 

was  finished,  orat  which annealin  tany 

■ '  '  'ins  easily  explain 

\ linglj     ii        '    ied    best    co    me    to    begin   such 

investigation  de  novo.  Some  five  years  ago  Mi 
Willans  and  Robinson,  of  Queen's  Ferry,  Flint,  placed 
at  my  disposal  very  complete  means  of  carrying  out  such 
an  inquiry.  This,  in  the  lirst  plaee,  was  directed  to  the 
observation  of  different  quantities  of  vanadium  upon  the 
static  qualities  of  steels  of  different  carbon  content 
but  iu  other  ways  similar,  all  conditions  being  kept  as 
nearly  alike  as  possible.  Two  things  at  once  were  apparent 
as  the  result  of  this  series  of  comparisons :  first  the 
extraordinary  intensifying  static  action  of  vanadium 
upon  that  of  another  constituent  (iu  this  case  carbon), 
and  secondly,  the  "  homeopathic  "  doses  in  which  it  was 
necessary  to  use  that  vanadium  in  order  to  get  the  best 
results.  The  lirst  at  once  led  me  to  tho  conclusion  that 
the  useful  lield  for  the  employment  of  vanadium  by  the 
steel  metallurgist  would  he  much  more  probably  in  the 
direction  of  quaternary  steels  than  in  that  of  the 
ternary  steels  then  experimented  upon,  and  the  second 
rendered  the  use  of  vanadium  commercially  possible : 
for  though  the  cost  of  vanadium  is  considerable — its 
value  to-day  is  a  little  more  than  half  that  of 
silver — the  quantity  required  being  small  rendered  it 
1 1  issible  to  produce  commercial  vanadium  steels  at  costs 
roughly  comparable  with  those  of  good  quality  nickel 
forging  steels.  It  must  always  be  remembered  that  it 
is  in  connection  with  this  class  of  steel  that  vanadium 
steels  must  be  considered :  that  is  to  say,  in  cases  where 
requirements  have  to  be  met  that  ordinary  "  carbon " 
steels  are  powerless  to  cope  with  satisfactorily  ;  and  in 
no  way  is  vanadium  likely  to  nter  into  those  requirements 
which  are  at  present  met  with  thorough  satisfaction  by 
the  employment  of  the  best  qualities  of  open-hearth 
carbon  steel.  In  illustration  of  the  effect  of  this  static 
action  upon  quaternary  steels  1  append  Its  m 

tabular  form,  taken  from  the  paper  of  Captain  Sankey 
and  myself  above  alluded  to,  exactly  such  an  effect  being 
found  as  was  expected  from  the  ternary  tests  before 
alluded  to. 

I     tajtaraliie  effects  of  chromium  and  vanadium  on  static 
tests. 


Crucible  Steels 

Plain  carbon-mauganese    . . . 

,,  +  0-5  per  cent,  chromium 

..   +1-0 

..   -t-0'1  per  cent,  vanadium 

..   +0-15 

..    +0-25 

..   +  1  p  cent,  chromium  +  '_ 

.,  0*15  per  cent,  vanadium  I 

..   +lp. cent,  chromium  + 1 
e-:'j  per  cent,  vanadium) 
Open-hearth  tteels. 
Plain  carbon-manganese    . . . 
..   +  1-0  per  cent. 

i'hromium  +  0'15  per 

Vanadium ' 


Elastic 
limit. 


Ultimate 
tensile 

■ '  n  -s 


Reduc- 
tion on  tion  of 
2  ins.       area- 


Tons 

Tons 

per 

per 

Per  cent. 

sq.  m. 

sq.  in. 

16-0 

27-n 

35 

22-:> 

34-0 

33 

25-0 

30 

34-8 

31 

36-5 

28 

34-1 

39-3 

24 

36-2 

48-6 

24 

4D-4 

60-4 

13-j 

17-7 

32-2 

34 

344 

52-6 

Per  cent. 


60-0 
60-8 
57-3 
60-0 
59-0 
59-0 
56-6 

46-3 


52-6 
55-5 
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It  is  not  the  province  of  this  paper  to  eater  into  theories 
as  to  the  various  ways  in  which  vanadium  acts  upon 
steel.  One  such  action  undoubtedly  is  to  retard  the 
segregation  of  I  this  ii  was  justifiable 

to  infer  that  vanadium  steels  would  he  excellently  suited 
to   the   employment    of    tempering    pn 
by  analog]    th  it   commercial  vanadium  si  ild  be 

found  reasonably  tree  from  oth  (Naturally 

I  i\o  not  allude  to  those  experiment  ounds  con- 

taining  high  i  of    vanadium  which  are  prone 

to  segregation  from  quite  different  causes).  But  tin- 
demands  of  modern  engineering  entail  more  and  i 
dynamic  excellence  as  well  as  static,  and  it  is  evident 
that  in  dealing  with  a  special  steel  particular  attention 
must  be  paid  to  the  former,  for  the  method  of  practically 
summing  up  the  good  qualities  of  a  steel  by  an  observa- 
tion as  to  its  behaviour  under  steady  load  or  under  a 
slowly  applied  bending  action,  obviously  cannot  be  the 
best  guide  to  its  behaviour  under  widely  different  con- 
ditions. True,  the  results  of  simple  shock  resistance  in 
the  majority  of  eases  correspond  with  the  observed  static 
ductility  of  tffat  steel,  but  such  correspondence  is  by  no 
means  invariable,  and  it  often  happens  that  just  such 
cases  may  be  the  cause  of  '"  mysterious  failure." 

It  has  always  been  somewhat  inexplicable  to  me  why 
of  the  four  usually  recorded  static  figures,  namely,  el 
limit  or  yield  point,  maximum  tensile  strength,  elonga  I 
and  contraction  of  area,  the  two  should  have  been  ci. 
for  generally  summing  up  the  strength  and  ductility  of 
metal  (viz.,  maximum  load  and  elongation),  which  t 
mind    have    least    bearing    on    the  "case.     For  I  cannot 
myself  contemplate  in  constructional  or  machinery  work 
the   useful   employment   of   any   material   under    tension 
beyond  its  yield  point,  while  elongation  has  always  struck 
me  as  being  a  measure  of  longitudinal  flow  rather  than 
of  the  true  ductility  of  metal,  and  to  mo  the  contra 
of  area  seems  to  represent  the  true  static  ductility.     If 
there  were  a  constant  relationship  between  the  respective 
pairs  of  figures,  this   point    would  not  have   any   practi- 
cal   importance,    but    unfortunately — or   fortunately — no 
such    constant    relations    exist.     The    static    ductilitv    is 
usually  further  evidenced   by  a  bending  test,   though  it 
would  appear  that  the  most  useful  and  instructive  form 
of   bending   test   is   that    lately    introduced    b\     >     , 
Sankey,   where   the  sample  is  alternately   bent"  to  45°  in 
either  direction  from  the  perpendicular  and  not  only  the 
number  of  bends  is  observed,  but  also  the  power  required 
to    make    each    separate    bend.     Another   static    test    to 
which  but  scant  attention  is  generally  paid  is  the  behaviour 
of  a  metal  under  torsion,  its  elastic  and  maximum  shearing 
stress  being  observed  together  with  its  final    t\\  j.-t-angle 
before  shearing. 

Now  many  of  the  engineering  requirements  of  to-day 
render  it  necessary  that  we  should  know  as  much  as  pos- 
sible of  the  behaviour  of  the  metal  under  kinetic  stri 
For  example,  it  is  manifestly  ridiculous  to  attempt  to 
sum  up  by  means  of  the  same  "quality  figures"  the 
suitability  of  a  metal  for  such  different  purposes  as !■; 
building  and  the  manufacture  of  connecting  rods.  I  hi 
usual  dynamic  tests  may  perhaps  roughly  be  grouped 
into  four  classes  : — 

(1.)  The  behaviour  of  a  notched  bar  under  sudden  and 
overwhelming    shock,     such    shock  Ecu  at     to 

destroy  the  sample  tested.     Typical  tests  of  this  i 
would  be  the  Fremont  and  the  Izod  (W.  and  K.)  tests, 
recorded  respectively  in  kilog.  metres  and  in  foot  pounds. 

(2.)  The  behaviour  of  a  notched  bar  under  repeated 
shocks,  each  shock  being  sufficient  to  permanently  deform 
the  sample  slightly,   the  time  factor   being  a  somewhat 

variable  item.     Such  tests Seaton 

and  .hide,  &c.,  recorded  usually  empiri 

(3.)  The  behaviour  of  an  unnotehed  liar  under  a  rapid 
succession   of  small  and   .  |  (the   time 

element    being    rendered    practical!)     a    constant)    until 
fracture  occur.-.      The  mosl  striking  examples  oi  this  type 
of  test  is  due  to  Prof.   Arnold,  whose  method 
is  without  doubt  of  an  importance  which  can  hard). 
over-' 

(4.)  1  i  an  unnot  minute 

and    ■     i 
rotating  bar.  as  in  I    in  of  Wohl 


test,  or  under  repeated  alternating  stresses  longitudinally 
applied  as  in  Dr.  Stanton's  connecting  rod  test,  and  others 
of  a  similar  nature.  Test  of  class  3  and  of  class  4  especially 
encroach  upon  considerations  of  pure  fatigue. 

From  the  foregoing  it  will  be  evident  that  investigations 
which  shall  lead  to  the  greatest  combinations  of  possible 
static  and  dynamic  excellence  are  not  to  be  lightly  under- 
taken in  the  hope  of  dismissing  the  subject  quickly  as  one 
eas\'  of  solution.  The  diminution  in  impact  resistance  is 
infinitely  greater  than  the  increase  in  static  strength  in 
the  ordinary  steels,  the-  laws  of  simple  arithmetical  pro- 
portion not  applying  at  all,  so  that  the  doubling  of  the 
static  strength  (as  evidenced  by  the  elastic  liuiit)  with 
the  retaining  of  the  same  shock  resisting  power,  means  a 
very  great  achievement ;  while,  again,  a  simple  ratio  of 
the  figures  of  the  alternating  test  (class  3)  is  by  no  means 
permissible,  as  the  test  is  carried  out  under  most  drastic 
conditions,  and  though  no  "  factor  "  is  possible  of  the 
actual  test  figure  and  the  actual  life,  owing  to  the  varied 
conditions  obtaining  in  practice,  yet  it  is  probable  that 
the  length  of  this  lite  bears  relation  to  some  power  of  the 
actual  alternations  figure.  Thus  a  simple  ratio  of  two 
to  one  in  the  test  figure  at  a  moderately  low  power  of 
the  numbers  becomes  thousands  to  one. 

Large  numbers  of  experiments  upon  the  quaternary 
steels  were  conducted  on  the  lines  alluded  to,  and  as  a 
result  the  commercial  production  of  five  types  of  chrome 
vanadium  steel  was  incepted.  The  application  of  and 
demand  for  these  steels  is  steadily  growing  and  they 
are  now  finding  considerable  use  not  only  in  this  country 
but  abroad  ;  they  are  even  being  exported  to  France — the 
home  of  "  special  steel  "  manufacture.  But  before  these 
types  were  put  upon  the  market  much  remained  to  be 
done,  and  an  investigation  of  their  static  and  dynamic 
properties  under  widely  different  conditions  of  thermal 
treatment  was  carried  out.  Some  of  the  results  of  this 
investigation  were  communicated  to  the  Inst.  Mech.  Eng., 
in  the  memoir  before  indicated. 

The  first  type  of  chrome  vanadium  steel,  in  the  rolled  or 
forged  condition,  shows  an  elastic  limit  of  35 — 38  tons  pi  r 
square  inch,  together  with  a  contraction  of  area  of 
45—50  per  cent.  It  bends  and  knots  double  cold,  has  a 
shock  resisting  power  equal  to  that  of  good  carbon  steel 
having  much  less  than  half  its  elastic  limit,  superior 
static  ductility,  and  a  largely  increased  power  of  resisting 
alternations  of  stress  and  fatigue,  while  its  resistance 
to  torsion  is  much  superior  to  mild  or  even  to  nickel 
"  forging  "  steel.  It  welds  perfectly,  retaining  its  strength 
in  a  marked  degree.  By  annealing  this  steel  at  S00°  C. 
(very  full  cherry  red),  it  loses  static  strength  and  becomes 
comparable  statically  to  a  3  per  cent,  nickel  steel,  but  its 
dynamic  properties  have  now  become  stupendous.  Its 
resistance  figure  to  alternations  of  stress  is  nearly  double 
that  of  excellent  carbon  steel,  its  resistance  to  sudden 
shock  is  superior  to  that  of  the  best  dead-mild  steel  known 
while  its  static  ductility  is  quite  equal  to  that  of  the 
latter,  and  its  resistance  to  torsion  has  further  improved. 
By  quenching  it  from  000°  C.  in  oil,  and  re-heating  to 
550°  C,  a  material  is  obtained  which  has  an  elastic  limit 
of  45 — 4S  tons  per  square  inch,  an  ultimate  stress  of 
55 — 5S  tons  per  square  iuch,  an  elongation  on  2  ins  of 
20 — 24  per  cent,  and  a  contraction  of  50 — 00  per  cent., 
together  with  a  shock  resistance  equal  to  that  of  mild 
steel,  and  an  excellent  wearing  surface.  The  static 
ductility  of  the  material  is  still  equal  to  that  of  excellent 
mild  steel,  while  the  whole  of  the  original  high  resistance 
to  alternations  of  stress  and  fatigue  is  retained.  Such  a 
combination  may  be  justly  described  as  phenomenal. 
Thus  in  dealing  with  this  type  of  material  it  is  simple  to 
meet  most  requirements  in  constructional  work.  Roughly 
speaking,  if  great  static  strength,  great  resistance  to 
fatigue,  and  good  ductihty  are  required,  together  with 
reasonable  resistance  to  shock  (a.s,  for  instance,  say,  in 
bridge  building),  then  use  the  material  as  it  comes  from 
the  forge,  annealing  it  at  a  blood-red  heat  to  relievo 
internal  stresses,  ot  course.  If  one  can  sacrifice  somo 
static  strength,  and  desires  to  have  a  material  in  which 
resistance   to  alternations  of  .-ti  njiact   are  at  a 

premium   (as,    say.  in  a  connecting  rod  or  an  axle)  an. 
the  material  at  lull  cherry  red.      It  tin    two  sets  of  eon- 
ditions  are  required  together  us  far  as  is  possible  (as  in  the 
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.ran  . 
tin'  steel. 
The  second  u  pe  |  B)  •  •!  ■  hi 

is  specially  manufactured  t.>  resi 
while,  at  the  same  time,  it  Ims  the  statio  proper! 
[lent  .'!   per   cent,   nickel   I  I.   ami   a 

rtanoe  to  fatigue.     By  anneaun 
material    i-    obtained    Statically    a    little  than 

steel    "i    Admiralty    specification,    bat,    ha 
an  impact  resisting  figure  far  superior  to  that  of  thi 
dead-mild   Swedish   steel,   ami    very    high   resistan 
alternations   .>i    stress.     It   is   worthj    oi    note    tha 
Btatie  testing  such  steel  would  !"■  certified  .is  very 
I  nit  by  do  means  wonderfully  so,  and  yet,  in 

-.  it  has  succeedi  .1  «  hei  mi  niokel  steels  ha\  o 

absolutely  failed,  whence  it  would  appear  •  - >. . > K ■  1 1 1  that 
static  tests  do  not  sum  up  the  situation  completely. 
The  torsional  shearin  in  the  raw 

is  nearly  M  tons  per  square  inch,  with  a  final  twist 
of  very  nearly  t 

I'       ;  class  of  vanadium  ohrome 

steel,  Bpi  cially  adapted  fur  spring  mas  lastic  limit 

m  the  raw  averages  SO  t.'  with  a  con- 

■  lit.  A  spring  made  from  it 
anil  tempered  under  tin'  usual  conditions  obtaining  in 
practice  shows  a  co-efficient  ol  safe  working  load  more 
than  double  that  of  a  v<-ry  excellent  carbon  si 
similarly  made  and  treated.  When  raw  tin-  steel  bends 
double  cold,  it  is  so  susceptible  to  quenching  that  a  pointed 
n»l  dipped  from  a  full  red  heat  becom  <].    Whin 

temp  rength  of  tin.  steel  approximates  100  tons 

per  square  inch. 

Type  "  K  "  is  a  class  of  vanadium  steel  specially  made 
for  casehardening.  Probably  there  is  no  operation  in  shop 
practice  to-day  which  is  more  liable  to  the  personal  equation 
than   casehardening.     Ah  one    has    different 

ideas  on  the  point,  and  I  in  a  crude 

and  rule-of-thumh  manner.      The  results  obtained  are  as 
diverse  as  the  opinions  held.     If  the  word  casehard. 
ho    literally    interpreted,    and    the    sole    object    of 
manipulator  be  to  obtain  something  with  a  hard  skin  or 

.    then   nothing   remains    to    lie   said.      But    1   take    it 

the  casehardening  process  aims  at  obtaining  as  hard 

and  touch  a  skin  as  possible,  coupled  with  an  inside  core 

rong,  tough,  and  "long-In  le.     Hence 

the  process  compels  consideration  of  the  following:  — 
(1)  The  best  conditions  and  practice  of  cementing  or 
oarburising  steel.  (2)  The  deterioration  of  mild  steel  in 
crystalline  structure  due  to  prolonged  exposure  to  high 
temperatures.  (3)  The  best  conditions  of  harde 
high  carbon  steel  without  subsequent  tempering.  (4)  The 
restoration  of  deteriorated"  mild  steel  to  its  pristine 
toughness  ;  or  the  attainment  of  more  than  its  pristine 
tougliness.  (5)  The  facts  that  the  processes  employed 
and  the  tools  required  should  be  as  simple  as  possibl- 
the  people  using  them  are  not  metallurgists),  and  that  the 
operations  should  be  as  few  as  possible.  Considering 
these  points  separately,  and  as  summarily  as  possible: — 

(1)  As  vanadium  both  strengthens  and  toughens  high 
carbon  steel,  an  excellent  case  can  be  obtained.  The 
temperature  of  cementation  should  approximate  an 
orange  licit  (say,  it  should  be  1000°  C).  in  order  not  only 
that  the  easing  be  fairly  rapid,  but  also  having  regard  to 
the  fact  that  at  lower  temperatures  the  carbon  saturation 
is  affected  and  a  softer  case  results. 

(2)  The  deterioration  of  mild  steel  has  been  fully  dealt 
with  and  recorded   by  Mr.   Stead.   Captain  Sankey, 

writer  and  others.  Met  illographically  speaking,  the 
orientation  of  the  ferrite  crystals  i^  disturbed,  and 
crystallisation  results.  The  resultant  core  may  besoft 
and  statically  ductile,  but  in  the  nature  of  tilings  it  must 
be  very  fragile,  and  therefore  casehardening  by  quenching 
direct  from  the  pot  is  to  be  avoided  absolutely. 

(3)  High  carbon  steel  is  best  hardened  by  heating  not 
too  high  above  its  recalescence  point  Ac.  1.2.3. 

•  Captain  Sankey  and  the  writer  have  shown  that 
mild  vanadium  steel  has  its  base  crystalline  structure 
completely  restored  by  reheating  sharply  t      ■ 


hard'  lie. 

Obviously  il" 

allow 

combinati an  ibli  day 

appliances     would     be      o 

approachi  i  arc 

■ 
I  he  v.  riter  prefers     iod  charred     lathei      Coo 
ooaini 

iheat  sharply  in  an  atmosp 

from  H  liich  heat  tho 
work    should    be    quenched    in    cold    water.      (. 
hard-  Id  not   In-  judge  1  by  i 

the  raw,  but  by  those  of  its  core 

it  of  the  core  "  E" 

I,  from  which  the  glass  hard  skin 
iid,  would   be:   Elastic  limit,  :;i  per  square 

inch:    ultimate  strength,    IS      18  tons  per  square  inch; 
gation  on  2  ins.,  20 — 22 

.:    while  the  core  bends  double  cold.    The 

ich  lower  elastic  limit  and 

i.  a  much  higher  elongation,  and  is  one  of 

toughest   materials   known  in   ■  .   while  its 

to     alternations    of    stress    is     very    high 

compared  with  .Swedish  casehardening  steel. 

In  view  of  tin-  work  published  lately  by  Messrs.  Hadiield 
Longmuir  and  Drs.  Carpenter  an  M  rions 

inference  is  that  a  steel  containing  much  nickel  should  not 
dened. 
Micrographs  of  the  ab  a  i  steel  are  appen  li 

i   at    a   magnification   of  350  diameters,   and    I 
properties  are  set  down  in  tabular  form,   all   tests  being 
strictly  comparable,  so  that  no  difficulty  should  arise  in 
comparing  them  with  tho  carbon  and  nickel  "forging" 
the  next  page. 
I  have  dealt   with  the  question  of  chrome  vanadium 
steels,   as  these  steels  are   the   main   products  in  which 
hum  plays  a  part  in  the  steel  trade,  but  its  experi- 
tal  application  in  other  quaternary,  and    even    more 
complex,    steels    has    nut    been    oegli  t   instance, 

with  nickel  very  many  trials  have  be  .  and  static 

combinations  are  thus  possible  which  appear  truly 
w  uderful.  Some  vanadium  nickel  steels  also  resist 
shock  excellently,  as  is  evidenced  below,  where  the  shock 
figures  are  extremely  high  in  proportion  to  the  stre: ■. 

steels  are  only  capable  of  resisting  altera  i 
of  stress  to  a  limited  degree,  so  that  their  fitness  to  meet 
general  modem  demands  is  more  than  questionable, 
though  in  certain  cases  their  employment  opens  out 
almost  undreamt-of  possibilities.  The  figures  given  are 
strictly  comparable  with  those  given  in  the  table 
(page  -I'.'!.. 


Nickel  Nickel 

Vanadium  steel.    Vanadium  steel. 

Plain  rolled      .     Oil  tempered 


Klastic  limit,  tons  per  sq.  in. 

1  ltunate  stress      

Batio  el.  It.,  uit.  str 

i   -  ins 

.  of  area  

't  ut.  II..   W.  .v    B 

alternations 
(Arnold  t  ■ 


bar. 


bar. 


5:M17 

0-»0 

20-0% 

■ 
42 


80-35 
0-97  I 

«-8 


It  would,  perhaps,  not  be  out  of  place  were  I  to  close 
paper  with  the  general  outline  of  a  method  lor  the 
rapid  determination  of  vanadium  in  steel.  The  sphere 
of  its  usefulness  is  limited  to  a  works  laboratory,  where 
considerable  numbers  of  vanadium  steels  require  to  be 
regularly  examined.  No  particular  originality  is  claimed 
for  the  method  which  is  a  very  obi  ml  which 

depends  on  well-known  chemical  reactions.     It  calls  for 
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Sleds  manufactured  at  Queen's  Ferry  by  Messrs.  Willans  and  Robinson,  Ltd. 


Yield 

Ult. 

Impact 

Alterna- 

point. 

tens. 

Elonga- 

Con- 
traction. 

Impact 

blow^s. 

tions  o( 

Hand 

Description. 

Tons 

str. 

tion  on 

ft.  lbs. 

Sea  ton 

stress, 

right 

Supplementary. 

square 

Tons 

2  in. 

W.  * 

AJude 

Arnold 

angle 

in. 

sq.  in. 

R.  test. 

test. 

test. 

bends. 

Carbon  steels — 

per  cent. 

per  cent. 

"  Swedish  "  quality,  mild 

14 

22} 

50 

60 

15 

100 

18 

Fulfils  the  most  severe  crushing,  bend- 
ing, bulging,  and   expanding   testa. 

Equal  to  best  Swedish  mild  steel. 

•"  Forging  "  quality    . . . 

•17 

•31 

•32 

•47 

S 

25 

120 

12 

•Easily  stands  plate-bend,  i.e.,  D  =  2T. 

Nickel  steel — 

3  per  cent,  nickel  steel. 

"  forging  "  quality     . . 

22 

39 

34 

58 

14 

— 

100 

12 

Bends,  Ac,  as  forging  steel. 

Vanadium  steels — 

Chrome-vanadium  "  50- 

ton  "   steel  (type  A) 

as  rolled 

37 

53 

25 

50 

5 

25 

160 

15 

§  in.  sq.  milled  bar.  bends  close  double  ; 
1  in.  round  (rolled),  bends  close 
double  ;  welds  thoroughly  ;  twists 
like  mild  steel  in  flat  sections ; 
standard  conditions,  6  in.  length, 
0*75  in.  dia.  =  3*92  twists  (Nash's 
torsion  test). 

Ditto,  annealed  800*  C. 

21 

39 

34 

53 

16 

69 

190 

18 

i  in.  sq.,  milled  bar,  bends  close  double  ; 
1  in.  round  (rolled),  bends  close 
double  ;  welds  thoroughly  ;  twists 
like  mild  steel  in  flat  Bections ; 
standard  conditions,  6  in.  length, 
0-75  in.  dia.  =  4-56  twists  (Nash's 
torsion  test). 

Ditto,  oil  tempered  .... 

46 

66 

21 

56 

12 

76 

160 

10 

0-75  in.  round  (milled),  bends  double 
(D=  2T). 

Chrome-vanadium  "  bolt " 

23 

37 

30 

55 

10 

— 

130 

15 

Torsion     (previous     conditions)  =  4*96 

twists  (Nash's  torsion  test). 

Chrome-vanadium  spring 

45} 

72i 

13 

44 

4 

Twists  in  flat  tight  up  ;  yff  in-  round, 
bends  double ;  after  tempering  a 
spring  of  it,  co-efficient  of  safe  work- 
ing load  =40,000;  with  excellent 
carbon  spring,  co-efficient  of  safe 
working  load  =  20,000. 

Vanadium  case-harden- 

ing steel  (type  E)  . . . 

20 

25 

45 

69 

17 

— 

240 



—                          — 

Soft-core' of  case-hardened 

(type  "  E)      vanadium 

35 

45 

22 

60 

~ 

~~ 

~ 

Bends  close  double  cold. 

*  This  is  very  fully  up  to  the  best  "  Admiralty  forging  "  specification. 


the  employment  of  a  chromometer  such  as  Stead's  or 
Ridsdale's,  but  fitted  with  comparison  tubes  holding 
100  c.c.  each,  and  suitably  graduated.  A  steel  containing 
vanadium,  in  which  the  per  cent,  of  vanadium  has  been 
accurately  determined  by  one  of  the  many  methods 
available"  is  required,  and  this  should  preferably  be  of 
somewhat  the  same  nature  as  the  samples  examined. 

One  grm.  of  the  sample  or  samples  and  standard  is 
weighed  out,  and  dissolved  in  about  40  c.c.  of  25  per  cent, 
nitric  acid.  When  cool  it  is  agitated  momentarily  with 
a  couple  of  gTms.  of  sodium  bismuthate,  and  quickly 
filtered.  The  filtrate  and  washings  are  decolorised  with 
a  few  c.c.  of  strong  ferrous  sulphate  solution  (acid  and  about 
half  normal  strength),  10  c.c.  of  fairly  fresh  hydrogen 
peroxide  solution  (prepared  periodically  by  adding 
sodium  peroxide  to  dilute  sulphuric  acid  added),  and  the 
whole  made  up  to  100  c.c.  The  solutions  are  compaied 
as  in  estimating  carbon  by  Stead's  method,  and  a  simple 
calculation  by  inverse  proportion  gives  the  vanadium  per 
cent.  True,  hydrogen  peroxide  gives  a  colour  with  vanadium 
which  develops  somewhat  slowly,  but  all  the  samples  and 
the  standard  should  be  oxidised  at  once,  and  it  is  of  no 
moment  whether  a  solution  "  develops  "  its  colour  in  a 
beaker  or  the  chromometer  bottle.  Titanium  would 
interfere  with  the  estimation. 

In  making  an  investigation  such  as  that  of  which  the 
practical  results  are  outlined,  one  has  to  so  impose  upon 
the  good  nature  of  one's  friends  that  it  would  be  almost 
invidious  to  single  out  any  names  for  thanks;  but,  in 
addition  to  gratefully  acknowledging  the  kindness  of  very 
many  workers,  I  should  like  to  express  my  thanks  to 
Messrs.  Willans  and  Robinson  for  placing  so  many  details 
at  my  disposal ;    to  Mr.  G.  N.  Frankau,  the  head  of  the 


Queen's  Ferry  testing  department,  for  valuable  assistance  ; 
and  to  my  laboratory  assistant,  Mr.  M.  H.  Lewis,  for  help 
in  the  photographic  portion  of  this  paper. 

Discussion. 

Mr.  Mat.  Mcspkatt  asked  in  what  localities  vanadium 
occurred  in  reasonable  quantities.  If  anything  like 
Mr.  Kent  Smith's  hopes  were  ralised  in  practice  there 
would  be  a  large  demand,  and  every  up-to-date  metal 
works  would  see  if  it  could  not  meet  that  demand.  Were 
there  reasonable  quantities  of  vanadium  in  pyrites  or  in 
any  of  the  various  modifications  of  cupreous  ores  which 
were  found  in  conjunction  with  pyrites.  He  should  also 
like  to  have  some  idea  as  to  the  quantity  of  vanadium 
at  present  in  use  in  the  world.  He  would  further  like  to 
know  what  became  of  the  ox\-gen  which  was  combined  with 
the  vanadium.  He  took  it  that  the  vanadium  was  used 
in  the  form  of  the  pentoxide,  and  when  that  came  into 
the  group  of  three  principal  constituents  of  steel,  it  was 
difficult  to  know  what  the  fate  of  the  oxygen  was.  Did  it 
attack  the  carbides  and  produce  ultimately  a  steel  which 
contained  considerably  less  carbon  than  ordinary  steel, 
or,  failing  that,  to  what  extent  would  the  action  of  t  be 
oxide  at  a  later  stage  affect  the  stei  I  1 

The  Chairman  said  that  when  Sir  Henry  Eoscoe  maae 
his  investigations  on  vanadium,  he  believed  that  bis 
vanadium  samples  were  obtained  from  the  neighbourhood 
of  Macclesfield,  in  Cheshire.  It  certainly  surprised  him 
to  hear  that  vanadium  was  almost  as  widely  distributed 
as  arsenic. 

Mr.  G.  Watson  Gkay  said  he  had  found  some  samples 
of  strontium  sulphate  from  the  Bristol  Channel  district 
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to  contain  vanadium.  There  waa  no  doubt  in  bia  mind 
thai  some  ol  the  discordant  result*  obtained  by  the  earl} 

workers  on  the  effects  ot  vanadium  on  -nil  were  due  to 
the  impurities  contained  in  the  ferro-vanadium  used. 
Some  samples  which  be  had  examined  oontained  large 
amounts  ol  arsenic  ami  phosphorus      A-  Mr    Kent  Smith 

pointed  out  at  tlic  commencement  of  his  paper,  it  n  _'..  pi  i 
oent.  ot  vanadium  were  added  to  the  Bteel,  probabrj  there 
ma  onlj  0-18  par  oent.  in  tin1  product,  the  remaindei 
being  i  ai  i  ied  away  in  the  slag. 

Mr.  .1.  I!.  C.  Kkkmiau  asked:  Were  the  special  vanadium 
steels  made  by  Messrs.  Willans  ami  Kobinson  bi 
employed  at  ail  by  motor  oar  makers  in  this  oountry, 
ami.  it  so.  what  amount  was  used  per  annum  in  tin-  waj 
Vanadium  was  always  used  by  Bteel  makers  in  tin-  form  of 
ferro-vanadium,  ami  not  as  oxide — as  Mr.  Max  Muspratt 
supposed;  and  hitherto  a  Krm  of  electro-metallurgists, 
in  Switzerland,  had  Keen  the  chief  producers  of  this  term 
vanadium  alloy.  Wen-  Messrs.  Willans  and  Robinson 
obtaining  their  ferro-vanadium  from  that  firm,  or 
were  they  producing  it  themselves  from  vanadium  01 1 
Sinee  the  Swiss  manufaet urers  had  cheap  water  power 
available  for  production  of  the  alloy  by  electric-furnace 
methods,  it  would  seem  unlikely  that  we  could  carry  on 
in  this  oountry  a  successful  and  profitable  business  in  the 
manufacture  of  the  ferro-vanadium  alloy. 

Mr.  Kent  Smith  said  Mr.  Carey  had  partly  answered  a 
question  when  he  said  that  Sir  Henry  Roscoc's  vanadium 
came  from  near  Man  1  slield.  Sir  Henry  was  working 
on  a  deposit  which  existed  near  Alderley  Kdge,  which 
to-day  was  of  greater  academic  than  practical  value. 
There  were  various  small  known  sources  of  vanadium 
in  this  oountry.  They  were  mostly  in  "  pocket"  forma- 
tion. The  commercially  valuable  ores,  fto.,  might  be  said 
to  emanate  from  two  or  three  places;  the  chief  one  being 
Spain,  where  vanadium  existed  in  the  form  of  vanadiuili  . 
containing  about  3  per  cent,  of  vanadium  and  40 — 511  per 
cent,  of  lead.  The  ore  was  capable  of  hand-dressing  by 
the  most  primitive  means,  up  to  about  14  per  cent,  of 
vanadium  pentoxidc — equal  to  about  8  per  cent,  of 
vanadium.  There  were  also  deposits  in  Faun,  where  the 
metal  existed  in  anthracite  coal  The  ash  oontained 
45 — 50  per  cent.  >  f  oxide  of  vanadium.  It  was  necessary 
to  burn  50  tons  to  obtain  a  ton  of  ash,  and  thus  to  burn 
1 1  Hi  tons  of  coal  to  get  a  little  over  a  quarter  of  a  tou  of 
vanadium.  He  believed  that  a  French  syndicate,  who 
were  working  that  deposit,  had  not  been  very  successful. 
The  coal  was  in  a  very  inaccessible  place,  and  transport 
difficult ies  were  great,  while  many  other  circumstances 
were  unpropitious.  The  Colorado  sandstones  contained 
vanadium.  Sandstone  would  appear  simpler  to  treat 
than  lead  ore.  but  it  was  a  very  difficult  ore  of  vanadium 
to  work.  A  considerable  quantity  of  the  ore  was  being 
shipped  to  England,  he  was  told,  and  several  people  had 
experimented  on  it.  He  believed  a  works  was  being  built 
for  extracting  that  ore  alone.  With  regard  to  the  quantity 
used  now,  as  already  stated,  in  Queen's  Ferry  spring  steel 
there  was  about  0-'J  per  cent.,  while  in  Queen  s  Ferry  i 
hardening  steel,  there  was  rather  over  0-1  per  cent.  Sup- 
posing that  the  average  grade  contained  15  per  cent.. 
3i  lb.  of  metallic  vanadium  were  used  to  the  ton  ;  if 
35  per  cent,  alloy  was  used.  10  lb.  of  alloy  were  required 
to  the  ton.  A  very  much  better  quality  of  vanadium 
steel  could  be  obtained,  especially  "  dynamically."  than 
nickel  steel  at  the  same  price.  He  did  not  think  that 
pyrites  offered  a  very  likely  source.  A  sulphide  of  copper 
occurred  abroad  with  which  was  associated  a  considerable 
amount  of  vanadium,  but  it  was  a  difficult  material  to 
treat.  The  chief  lirm  in  this  country  using  vanadium 
in  large  and  regular  quantity  was  Willans  and  Kobinson.  of 
Queen  s  Ferry.  In  reply  to  Mr.  Max  Muspratt.  the  metal, 
and  not  oxide  of  vanadium,  was  used  in  steel  making. 
1  tie  oxygen  had  been  got  rid  of  or  been  dealt  with  long 
before  the  alloy  reached  the  steel.  He  did  not  att 
the  same  importance  to  the  presence  of  arsenic  as  did  Mr. 
Gray.  Supposing  a  vanadium  alloy  contained  3(1  per 
cent,  of  vanadium  and  as  much  as  3  per  cent,  of  arsenic,  the 
introduction  of  0"15  per  cent,  of  vanadium  means  intro- 
ducing 0015 — 0020  per  cent,  of  arsenic.  Ordinary  - 
contained,  perhaps,  003  per  cent,  of  arsenic,  making  a  total 


o  05,  win.  I,   nra  i  not  harmfu       B 
Mr.     Qraj  to     pho  phoi  us     determinati 

method   he   had   found    best    was   to    almost    reduce   the 

lIllllOII     of     tile     Steel      |'0    I    l|Hl    lie     Willi     ailllllolilu 

i  liter,  redissolve,  re| lipitete  with  ammonia,  add  bydri 

peroxide,   filter   and    then    precipitate    with    molybdate 

\lr.   Kershaw   spok. industry.      It  would 

i.e  sate  to  saj  that  ot  the  vanadium  Bteel  turned  out  at 
Queen's  Ferry  about  mi  pel  ''Hi  ,ii  il.  el,,  d  l.\  the 
lor  ear  industry. 


New   England   Section. 

1/  ■■  ting  held  at  Boston,  on  Friday,  February  2nd,  1906. 

Mlt.     11ENKY     HOW   \KH     IN     THE    CHAIIt. 

COMPOSITION     AND     PROPERTIES    OF    COTTON 
SOFTENERS. 

BY     F.     K.     Ill   KMIAM. 

The  process  of  dyeing  tends  to  harshen  fibres,  and 
therefore  methods  and  materials  are  sought  which  will 
reduce  this  tendency  to  a  minimum.  The  harshcning 
effect  is  especially  noticeable  in  the  dyeing  of  cotton 
warp3,  and  efforts  to  overcome  the  trouble  have  resulted 
in  a  demand  for  a  class  of  substances  known  as  cotton 
softeners.  Cotton  softeners  may  be  defined  as  substances 
designed  to  reduce  or  prevent  the  harshening  effect  of  the 
dyeing  process  on  cotton  yarns.  To  a  limited  extent 
softeners  may  be  used  in  dyeing  raw  stock  and  carded 
cotton;  for  piece  goods  their  use  is  unnecessary,  as  the 
desired  result  is  obtained  in  the  finishing  processes,  and 
by  the  use  of  various  finishing  compounds.  The  com- 
mercial importance  of  cotton  softeners  is  considerable, 
yet  an  examination  of  the  literature  of  textile  pro., 
discloses  slight  information,  and  has  led  the  writer  to 
believe  that  the  results  of  his  investigation  of  the  composi- 
tion and  properties  of  cotton  softeners  may  be  of  interest. 
A  preliminary  examination  shows  that,  in  general, 
commercial  cotton  softeners  are  composed  of  water,  soap, 
and  oil,  or,  as  it  may  be  considered,  an  emulsion  of  oil  in  a 
concentrated  solution  of  soap.     Other  sub  iv  be 

present,  but,  with  the  exception  of  glycerin,  are  of  no 
value,  and  should  be  regarded  as  adulterants  ;  examples 
of  such  substances  are  sodium  silicate,  rosin,  starch,  and 
clay.  Both  soda  and  potash  soaps  are  used  according  to 
the  properties  desired  in  the  softeners.  For  a  cheap 
softener  the  lower  cost  of  the  soda  soap  recommends  it, 
and.  when  used  with  an  oil  of  low  melting  point,  fairly- 
good  results  are  obtained,  especially  if  there  is  much 
glycerin  present  to  furnish  the  rather  essential  property 
of  hvgroscopieitv.  The  hardness  of  the  soda  soaps  also 
_ives  a  certain  body  to  the  fibre.  In  general,  however, 
soda  soap  softeners  are  not  so  efficient  as  the  potash  soap 
softeners,  because  the  soda  soap  has  a  tendency  to  dry 
out,  and  thus  harshen  the  feel  of  the  fibres  rather  than 
to  produce  the  contrary  and  desired  effect.  A  certain 
advantage  which  soda  soaps  possess,  however,  should 
not  be  overlooked,  viz.,  that  because  of  their  solidity  they 
t  Tin  a  protective  covering  over  the  oil  in  the  fibre,  and 
thus  prevent  its  turning  rancid.  Because  potash  soaps  are 
-oft  and  deliquescent  tney  are  generally  to  be  preferred  as 
iteners,  their  superior  efficiency  off-setting  the  lower 
i-t  of  the  soda,  but  by  reason  of  the  tendency  of  many  oils 
to  go  rancid  and  develop  d  '     odours,  the  range 

of  oils  which  it  is  possible  to  use  with  a  potash  soap  is  more 
limited  than  is  the  case  with  soda  soaps.  The  choice  of 
the  alkali  in  the  soaps  used,  however,  is  dependent,  to  a 
large  degree,  on  the  oil  used,  whether  present  as  com- 
bined fatty  acid,  or  as  tr-  oil.  Mineral  and  fish  oils 
are  necessarily  excluded  ;  the  former  because  they 
unsaponiliable.  the  latter  from  the  bad  odours 
developed  on  drying  them,  and  because  of  their  gum- 
miness.  The  field  of  animal  and  vegetable  oils  is  a 
wide  one,  with  cost  an  item  of  much  importance      Olive, 
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cottonseed,  maize,  sunflower,  peanut,  palm,  an 
oils  are   all    feasible  i    beef 

i  mutton,  lard,  tallow  oil,  red  oil  and  lard  oil.  an'  all 
suitable   animal   products.     The   selection   "i  itable 

oil  is  dependent  on  the  cost,  the  melting  point,  the  freedom 
from  tendency  to  turn  rancid,  and  the  absence  of  un- 
-apomiiahle  matter  and  hydros;  amis.  All  desirable 
properties  cannot  be  expected  in  one  oil,  ami  the  purpose 
lor  which  the  softeners  are  used  will  determine  the  choice. 
While  in  general  the  use  of  a  softener  is  simply  to  pro- 
duce  a  good  touch,  yet  different  kinds  of  yarn  will  require 
slightly  different  treatment,  and  the  softener  be  modified 
ugly.  Low  quality  yarns  require  the  item  of  cost 
to  be  especially  considered,  and  so  the  soda  softener 
will  be  employed  in  such  cases.  For  loosely  twisted 
yarns  and  short  staple  yarns,  the  body-giving    pro] 

of  the  soda  soap  sc ommends  it.     All  line  yarn, 

tightly  twisted  yarns,  and  those  from  unusually  harsh 
ing  processes  will  require  the  potash  softener.  The 
proportions  of  the  different  constituents  of  a  softener,  i.e., 
the  water,  soap,  and  oil,  may  be  denned  as  follows  : — 
sufficient  water  to  dissolve  the  soap,  and  as  much  oil  as 
this  concentrated  soap  solution  will  thoroughly  emulsify. 
The  fact  that  the  above  conditions  are  frequently  not 
observed — commercial  cotton  softeners  being  often 
simply  mixtures  of  soap  and  water  selling  at  prices 
greatly  above  their  true  market  value — has  led  many  to 
consider  that  all  cotton  softeners  are  "  fake  "  products. 
No  general  rule  governing  the  proportion  of  water,  soap, 
and  oil  is  followed,  hence  an  investigation  of  the  application 
and  effect  of  softeners  of  varying  proportion  on  warps 
became  necessary. 

Softeners  were  made  up  in  the  laboratory  in  accordance 
with  the  rule  stated  above,  that  the  water  should  be 
sufficient  to  dissolve  the  soap,  and  no  more  oil  should  be 
present  than  could  be  held  thoroughly  emulsified,  and 
the  results  from  using  such  softeners,  compared  with 
those  obtained  by  the  use  of  commercial  softeners.  It 
was  soon  evident  that  there  was  too  much  oil  in  the 
majority  of  the  commercial  softeners,  as  it  separatetl  in 
the  softening  bath,  and  frequently  caused  oil  stains  and 
streaked  warps.  As  indicated  by  their  composition,  there 
are  two  methods  of  preparing  cotton  softeners  ;  fust,  by 
adding  a  warm  solution  of  caustic  alkali  to  an  excess  of 
oil  above  that  required  to  make  a  neutral  soap,  and 
then  thoroughly  boiling  and  agitating ;  second,  by 
making  a  soap,  dissolving  it  in  hot  water,  and  adding 
the  proper  amount  of  oil,  and  then  boiling  and  stirring 
the  mixture.  With  the  first  method  it  is  evident  that 
the  combined  fatty  acid  and  free  oil  must  be  the  same. 
By  the  second  method  it  is  possible  to  have  one  variety  of 
soap,  e.g.,  a  palm  oil  soap,  and  a  different  oil,  £.17.,  olive  oil ; 
such  combinations  are  frequently  desirable  both  from  an 
economical  and  from  a  practical  point  of  view.  A  further 
advantage  of  the  second  method  is  that  the  free  oil  in  the 
softener  is  not  boiled  for  the  long  period  required  by 
the  lirst  method.  When  a  soda  soap  is  used  because  of 
its  hardness,  the  free  od  must  be  of  low  melting  point,  and 
unquestionably  a  good  grade  of  olive  od  is  the  most 
desirable  for  such  purpose.  With  a  potash  soap,  because 
it  is  soft,  a  harder  fat  or  tallow  may  be  used  for  the  free  oil. 
The  use  of  these  fats  is  also  preferable  as  they  have  less 
tendency  to  turn  rancid.  The  proportions  determined  by 
liment,  as  best  suited  for  cotton  softeners,  were  those 
in  which  the  soap,  calculated  on  a  dry  basis,  is  three  parts 
to  one  part  of  free  oil,  or,  including  the  water,  seven  parts  of 
water,  three  parts  of  soap,  and  one  part  of  oil.  An  analysis 
of  a  soda  softener  made  approximately  on  this  formula 
gives : —  Water,  G4-2  per  cent.  ;  dry  soap.  26-8  per  e«  m.  ; 
oil,    9-0    per    cent.      A     potash    softener,    which    «;n  u 

hi  results,  gave  on  analysis :  —  Water,  68-4  pera  nt 
soap,  23-7  per  cent.  ;  oil,  7-'J  per  cent. 

As  stated  above,  with  a  soda  softener  olive  oil  is  pre- 
ferable  for  the  free  oil,  but  .  the  combined 

fattj  acids  in  the  soap  there  is  a  wide  range  foi 

t)  oil  i>  a  very  cheap  and  valuable 
soap  oil,  and  may  even  be  used  .1  a  free  oil  with  fairly 
good  results.     Bleached  palm  oil.  however,   is  the  usual 

hi     oap la    oft t  lie  body   ves 

beinglthe  reason  for  its  selection,  as  there b}   more  water 
can    be  included   in   the   softener-      From   a   user's  stand- 


point it  is  not  superior  to  maize  oil  or  tallow,  and  is  some- 
what more  expensive  Cottonseed  oil  is  on  the  whole 
less  desirable  in  it  soap  making  properties  than  maize  01!, 
and  at  the  present  time  is  higher  in  price,  For  a  potash 
oftener  tin-  maize  oil  is  suitable,  and  is  as  cheap  as  the 
fatty  base  for  the  soap,  if  a  fairly  hard  tallow  is  used 
tor  the  tree  oil.  Bed  oil  is  also  very  suitable  as  a  soap  I iase 
with  either  potash  or  soda,  but  because  of  its  odour  should 
not  be  used  for  the  free  oil.  Lard  oil.  while  suitable  for 
soap  base,  is  higher  in  price,  and  offers  no  advantages 
over  red  oil.  Beef  and.  in  a  less  degree,  mutton  tallow 
are  good  and  cheap  soap  bases,  and  beef  tallow  is  the 
material  put  cxcclh  net  lor  the  free  oil  of  a  potash  softener. 
One  cotton  softener,  which  is  somewhat  largely  used,  is 
sulpho-ricinolcic  acid  or  Turkey  red  oil.  This  is,  undoubtedly, 
a  good  softener,  and  has,  in  a  marked  degree,  the  general 
property  of  all  good  cotton  softeners  of  brightening 
colours.  It  is,  however,  more  expensive  than  the  cotton 
softeners  described,  and  has  no  compensating  advantages. 
It  may  be  summarised  in  conclusion  that  a  good  cotton 
softener  is  composed  of  approximately  seven  parts  of 
water,  three  parts  of  soap,  and  one  part  of  oil,  and  that. 
where  a  soda  soap  is  used,  the  free  oil  should  be  olive  or 
maize  oil,  and,  when  a  potash  soap  is  used,  it  should  be 
tallow  or  lard. 


Meeting  It'll  ut  Boston,  U.S.A..  on  Friday,  March  2nd, 
1906. 


MR.    F.    E.    ATTEAUX    IN    THE    CHA1E. 


COLLABORATIVE  WORK    ON    TANNIN 
ANALYSIS. 

BY    FKITZ    H.    SMALL. 

The  tanner's  original  methods  of  analysis  were  primitive, 
and  largely  consisted  of  chewing  the  bark  or  tasting  the 
liquor.  It  is  little  wonder,  therefore,  that  it  was  regarded 
a  remarkable  feat  to  turn  out  leather  of  uniform  quality. 
Many  methods  have,  to  be  sure,  been  proposed  for 
estimating  tannin,  belonging  mainly  to  one  of  two 
groups — either  (a.)  precipitation  with  metallic  salts,  or 
(b.)  with  some  form  of  gelatin. 

tinder  (a.)  have  been  suggested  amnioniaeal  copper 
acetate,  ammoniacal  zinc  acetate,  lead  acetate,  stannous 
chloride,  ferric  acetate  and  othersalts.  Under  (b.)  various 
methods  depending  upon  the  use  of  gelatin  or  raw  hide. 
Also  Wagner  has  suggested  the  use  of  einchonine  sulphate, 
using  Magenta  as  an  indicator,  and  others  have  suggested 
various  oxidation  methods  ;  but  none  of  these  methods 
were  founded  on  accurate  chemical  knowledge.  They 
were  essentially  empirical,  and  in  general  gave  results  of 
a  fearful  and  wonderful  concordance. 

The  fir-'t  method  that  came  into  anything  like  general 
use  was  Lhat  of  Lowenthal,  originally  published  by  him,  in 
1877,  in  the  "  Zeitschrift  fiir  Analytische  (_  hemic.''  This  was 
carefully  studied  byj  a  commission  of  German  chemists. 
who,  in  1885,  reported  a  formula  for  its  use,  which  latter 
was  advantageously  modified  by  Hunt  and  Procter.  In 
general  the  method  consists  in  titrating  the  tannin  solution 
in  the  presence  of  Indigo  Carmine  with  a  solution  of 
potassium  permanganate,  whereby  the  tannin  is  oxidised, 
the  Indigo  serving  the  double  purpose  of  regulating  the 
oxidation  by  confining  it  to  bodies  more  readily  oxidisable 
than  itself,  and  of  acting  as  indicator.  The  method  has 
some  value,  but  also  serious  defects  and  is  no  longer  in 
common  use.  The  foundation  of  tie  methods  in  practical 
use  to-day  was  the  method  proposed  by  Simand  and  Weiss 
in  lsso.  Its  essential  features  were  as  follows: — The 
tannin  solution  was  made  up  to  contain  from  1  to  1-2  grms. 
of  solid  matter  per  lint  c.c.  of  solution,  the  exact  amount 
being  determined.  To  250  c.c.  of  the  solution  so  pre- 
pared was  added  1  grm.  of  powdered  dry  raw  hide  and 
the  mixture  allowed  to  stand  several  hours  with  occasional 
shakings.  It  was  then  filtered  through  linen.  To  the 
filtrate  was  added  another  grm.  of  the  powdered  hide 
and  tli«'  process  repeated.  Then  another  grm.  portion 
was  added,  and  finally  a  2-grm.  portion,  which  was  allowed 
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to  stand  some   12  ha  LOO  i 

olear  filtrate  were  evaporated  and  dried,  and  the 

in  weight  between  thi  i  nun. 

In   1887,    I  i ho  |i"v 

hide  in  a  tul  ■  •.  and  allow  ii  niri  solution  to  pi 

late  through  it,   whereby  the  tannin  is  removed  n 

tree  from  tannin  n    nit         Phi 
•  ■I  Prof,   Prootei  i    I  be  bn  ie  of  t  he  standard  met  I 
in  the   Eastern   Hemisphere.     In   1894,   Mi.    focus 
gested  putting  the  hide  powder  into  1  rad  shaking 

\  igoi ■  m-  j    mi    i    mechanical   shaker.     This  suggestion   is 
tin'  !  he  method  used  in    imerioa.     The  method 

in  either  form  apt ra  simple,  but  it  is  evidently    •  purely 

empirioal   method,   dealing   with   substances   whose   pro- 
perties are  little  understood,  ami  in  reality 
difficulties, 

la  for  ili''  m  udj   of  mattei     pet  to 

the   tanning   industry   have    been    Founded,    : 

Vienna,   Freiburg,    Leeds,  and  London,  ami  in  these  has 
been  done  must   of  the  original  work  on   methods.     In 
America  there  has  been  no  such  school,  ami,  until  tin' 
recent  establishment  ol  the  Leather  ami   Paper  La 
tory  at  w  ashis  [ton,  oo  i  ty  time  to 

this  kind  of  problem.     It  has  consequently  been  necessary 
for  thi  to  make  leat  ber 

to  work  out  their  own  method.  Realising  the  necessity 
of  a  uniform  method,  whereby  concordant  analytical 
results  could  !»■  obtained,  several  "1  these  leather  ohei 
in  1894  banded  together  and  were  admitted  to  the" 
<iat ion  of  Official  Agricultural  chemists,"  as  the  section  on 
tannin,  under  which  organisation  they  have  'lone  much 
towards  perfecting  a  method  of  tannin  analysis. 

In  1s«iT  a  meeting  "t  leather  chemists  was  held  in 
London  and  an  "International  Association  of  Leather 
Trades  Chemists"  formed.  Its  object,  as  announced  in 
its  constitution,  is  to  "  establish  standard  international 
methods  for  the  valuation  of  all  materials  used  in  the 
leather  industries.    68]  irds  the   drawing   of 

samples  from  hulk,  the   processes  of  analysis  emploj 

the  form  in  which  their  results  are  to  he  stated.      It 
further  aims  at   promoting  scientific  and  technical  know- 
ledge  m  the  industry,  and  especially  at  the  improvement 
of  scientific  methods  of  control  of  the  processes  of  n 
facture."      It    is    a    strong    organisation    -with    some    lV>o 
members,    about    evenly    divided    between    active    and 
associate,    and    belonging    to    nine    countries.      It    !    i 
meeting  once  in  two  yens,  at  which  the  work  during  the 
preceding     interval     is     thoroughly    discussed,     and     any 
desirable  changes  in  the  method  in  vogt 
made  official.      Its  methods  of  analysis  are  standard   tor 
the  continental  countries.      It   publishes   weekly  an  eight- 

sheet   called  the   "Collegium,"   which  is  tl 
organ  of  the  association,  and  which  cot 
articles   and   reprints   ot    articles   on   subjects   relatic 
the  tannin:;  industry.     In  1903,  several  leather  i 
who  bad   been   associated   in  the    tannin    section  of    the 
Association     of    Official     Agricultural     Chemists,     l"i 
a  separate  organisation,  known  as  the  ''American  Leather 
Chemists 'Association."     This  now  has  a  membership  of   : 
50,  of  which  .'{0  are  active. 

For  purposes  of  leather  manufacture  the  tanner  * 
to  know  what  percentage  of  tannin  his  raw  material  con- 
tains and  what  is  the  composition  of  the  liquor  he  obi 
on   leaching   this   raw   material.      There   is.    therefore,    for 
the   chemist — first,   the  problem  of  extracting  the  tannin 
from  the  raw  material  on  a  laboratory  si  ale.     Abroad  the 
percolation  method  is  in  favour.      Parker  and    Payne,  in 
Kngland,  have  made  a  rather  thorough  study  of  exti 
by  this  method,  and  have  concluded  that  for  each  material 
there  is  an  optimum   temperature  at   which   the 
tannin  is  greatest,  and  they  have  worked  out  foi  n 
materials    this   optimum    temperature.      So 
been  cast  on  tins  conclusion  by  work  done  last  year  by 
members   of  the   "American   Leather  Chemists'  Ass< 
turn."    hut    the   question    is   still    open.      In    America 
method  in  common  use  has  extract  the  ground 

material  in  a  copper  Soxhlet  apparatus.     Some  colli 
tive    work    on    extraction    by    the    "American    Lea 
Chemists'  Association,"  in  1904,  showed  rather  wide  varia- 
tions in  results,  and  an  investigation  of  the  reasons  has 
since  been  undertaken.      At  the  start  it  was  found  m 


miry  to  Bpeoify  a  certain  n  i,  „|| 

of  the  m  iten  .1  t"  be  extracted  i 

to  I pleti  I 

the  Soxhlet    apparatu  nd  to 

oiniii.  probal  I ■. 

ed  boiling  of  the  liquor  whereby  a  conversii 

impound  not  tannin,   possibly 
takes  plai  ■•  :    foi  nt  experii  • 

made  in  duplicate   in   the   writer's   laboratory    when 

pie  "i   tannin    w  blot 

apparatus,  the  extract tve  iii  1 1"'  "i"  loved 

from  the  action  of  the  heat,  and   iii   the  other  allowed 
to  boil  in  the  usual  «  <l  the  following  results:  — 


Mi/robalans. 

Boiled. 

Not  Boiled 

68-84 

Valonia. 

Boiled. 

Rot  Boiled. 

64-03 
34-17 

54-34 

In  each  case  the  total  yield  of  i  was  similar,  but 

the  prolonged  boiling  brought  about  a  very  serious 
of  tannin.  Several  pieces  ol  apparatus  have  hen  brought 
out  during  tic  past  yeaj  bo  overcome  this  difficulty, 
notably  by  Messrs.  leas  and  Reed,  and  Mr.  Veitch  has 
done  some  valuable  work  along  the  same  line.  I  hi  whole 
question  is  in  the  ha  tor    elucidation 

during  the  present  year  and  some  very  interest: 
may  be  expected. 

Next,  as  regards  the  analysis  of  the  tannin  solution  - 
in  outline  the  method  used  is  as  follows:  the  tannin 
solution  is  made  up  of  such  concentration  as  to  contain 
from  U-35to0'45grm.  of  tannin  tolOOcc;  LOO  c.c  of  this 
solution  are  evaporated  and  dried  to  give  the  amount  of 
solid  matter  present.  Some  of  the  solution  is  tilt 
and  10U  e.c.  ot  clear  tiltrate  evaporated  and  dried  t"  . 
the  amount  of  soluble  solids  present.  Another  portion 
of  the  solution  is  treated  with  hide  powder  to  ren 
the  tannin.  The  hide  powder  is  then  filtered  out  and 
100  e.c.  of  the  clear  tiltrate  evaporated  and  dried  to  get 
the  amount  of  soluble  matter  present  which  is  not  tannin. 
The  difference  between  the  weights  of  the  first  two  resi- 
dues gives  the  amount  of  insoluble  matter  present,  and 
the  ditlerence  between  the  last  two  the  amount  of 
tannin  present.  In  carrying  out  tnis  scheme  of 
analysis  the  first  difficulty  arose  in  trying  to  filter  out 
the  insoluble  matter.  Tne  solution  is  of  a  colloidal 
nature  and   filter   paper  fails  in  man;  >  yield  an 

optically  clear  tiltrate  even  after  many  hours  of  repeated 
returns  through  the  paper.  The  insoluble  matter  i-. 
moreover,   only   relatively   insoluble,   as  it   is  distinctly 

■■otible  to  tic  influence  ol  temperature;  for  instance. 
a  solution  of  tannin  from  hemlock  bark  filtered  at  l.V  r. 
showed  4-23  pet  int.  insoluble,  at  20°  C  :>■.">:{  per  cent., 
at  25  ('.  '2-7'i  per  cent.,  at  30  C.  2-21  per  cent.  I'ui  t 
most  of  the  usual  filtering  materials  will  combine  with 
tannin  to  a  certain  extent  and  so  remove  tannin  as  well 
as  insolubles  from  solution.  Tins  l.>-s  may  frequently 
amount  t"  several  unit  ■  pei  .  I  vai 
been  brought  out  in  the  collaborativi 

.  and  now    by  a  careful  prescript  iditions  a 

method  has  been  arrived  at.  which  at  least  enables  us  to 
secure  results  that  are  reasonably  concordant.  1 
worst  trouble,  however,  in  the  scheme  of  tannin  anal, 
has  been  to  remove  the  tannin  and  measure  its  amount. 
1  he  method  in  vogue  in  America,  as  has  been  previously 
stated,  is  to  shake  vigorously  some  carefully  prepared 
powdered  bide  with  some  of  the  tannin  solution.     Xow, 
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no  matter  how  carefully  the  hide  powder  is  prepared,  i 
some  of  it  is  found  to  be  readily  soluble  in  water,  or  in  the 
dilute  solution  of  tannin  employed  for  analysis.  Further, 
tor  some  inexplicable  reason,  it  has  been  found  impossible 
to  prepare  duplicate  batches  of  hide  powder  having  the 
same  absorptive  power,  no  matter  how  carefully  the 
conditions  of  manufacture  are  duplicated.  It  was  not 
until  a  paper  by  Mr.  CraighuL  acting  on  the  suggestion 
of  Mr.  W  eiss.  published  in  the  "  Leather  Trades  Review," 
brought  out  the  advantage  of  treating  the  hide  powder 
before  use  with  a  solution  of  chrome  alum,  that  any  ap-  | 
proach  to  uniformity  of  analysis  was  arrived  at.  Curiously 
enough  a  previous  tanning  of  the  hide  powder  with  the 
chrome  salt  not  merely  largely  converts  the  soluble  hide 
into  insoluble  compounds  without  diminishing  the  power 
of  the  hide  powder  to  absorb  vegetable  tannins,  but  it 
equalises  the  absorptive  power  of  two  powders,  which 
before  treatment  with  the  chrome  salt  were  very  unlike. 
Thus  two  samples  of  hide  powder  tested  in  the  writers' 
laboratory  gave  results  for  non-tannin  material  in  an 
identical' solution,  varying  by  over  3  per  cent.  After 
these  two  samples  of  hide  powder  had  been  subjected  to 
the  preliminary  chroming  they  gave  results  agreeing  to 
within  less  than  one-half  per  cent.  This  discovery  has 
brought  order  out  of  chaos  to  a  remarkable  extent,  and 
the  agreement  of  the  non-tannin  values  in  the  collabora- 
tive work  done  during  the  past  few  years  has  been  very 
satisfactory. 

The  present  method  involves  treatment  of  the  hide 
powder  with  a  dilute  solution  of  chrome  alum,  then  wash- 
ing the  hide  powder  free  from  uncombined  salts,  squeezing 
out  the  excess  of  water  and  adding  the  moist  chromed 
hide  powder  to  the  tanning  solution,  which,  of  course, 
necessitates  a  correction  for  the  water  added  with  the 
hide  powder.  As  these  operations  have  to  be  performed 
each  time  an  analysis  is  made,  it  is  evident  that  if  a  hide 
powder  could  be  prepared  which  would  have  the  advan- 
tages of  the  chromed  hide  powder  and  yet  be  ready  for 
use  at  once,  it  would  be  distinctly  desirable.  This  is  one 
of  the  matters  under  consideration  at  present,  as  well  as 
certain  questions  affecting  the  details  of  the  present 
process.  Even  the  evaporation  and  drying  of  the  residues 
in  the  analysis  has  been  a  source  of  much  discordance. 
It  has  beenfound  extremely  difficult  to  remove  all  traces 
of  moisture  without  bringing  about  a  decomposition  of 
some  of  the  substances  present  in  the  residues.  A  vacuum 
oven  might  probably  have  done  this  satisfactorily,  but 
the  apparent  impracticability  of  bringing  about  its  uni- 
versal use  was  against  it.  The  difficulty  seems  to  have 
been  solved  by  the  use  of  the  combined  evaporator  and 
drver  worked  out  by  Mr.  Alsop.  This  consists  of  a  copper 
steam  bath  with  solid  top  on  which  the  dishes  rest,  and 
a  steam  jacketed  cover,  provided  with  openings  for  venti-  j 
latum,  which  fits  down  closely  on  to  the  copper  top.  A  i 
uniform  temperature  of  about  98D  C.  is  attained,  and  the 
tests  of  the  apparatus  made  by  Mr.  Reed  show  that  the 
drying  is  uniform  over  the  whole  top  of  the  bath,  and 
that  "after  complete  drying  is  attained,  which  happens 
in  some  12  hours,  no  further  effect  of  decomposition  or 
otherwise  is  produced  by  further  drying,  but  a  constant  , 
weight  is  attained.  The"  collaborative  tests  so  far  made 
seem  to  corroborate  these  results  of  Mr.  Reed. 

As  a  result,  then,  of  the  collaborative  work  which  has 
been  done,  and  of  which  I  have  been  able  to  give  only  a 
partial  and  brief  sketch,  we  have  a  very  fairly  satisfactory 
method  for  valuing  the  raw  tanning  materials.  It  is  now 
ible  to  buy  and  sell  such  on  the  basis  of  their  tannin 
content  with  the  assurance  that  on  the  same  sample  the 
results  of  two  chemists  will  show-  a  very  close  agreement. 
It  is  also  possible  now  to  regulate  the  actual  manufacturing 
processes  with  a  degree  of  certainty  unknown  in  the  past. 
But  the  work  of  the  American  Leather  Chemists'  Associ- 
ation has  not  been  confined  wholly  to  this  one  subject.  It 
has  treatly  broadened  out,  and  it  is  hoped  and  expected 
that"its  \vork  will  continue  to  expand.  This  year,  for 
instance,  in  addition  to  the  work  on  extraction  and  on  the 
analysis  of  fresh  solutions  of  tannin,  work  is  in  progress 
on  a  method  of  analysis  of  the  old  used  liquors  of  a  tannery, 
the  analysis  of  these  being  complicated  by  the  presence 
of  acids  and  of  excessive  amounts  of  non-tannin  material ; 
also  on  the  estimation  of  the  amount  of  acid  in  these 


liquors  and  the  kind,  both  matters  of  great  importance 
to  the  tanner.  Similarly  a  Committee  is  studying  the 
best  way  of  estimating  the  colour  value  of  tanning 
materials  and  it  is  hoped  to  devise  some  method  of  recog- 
nising the  different  kinds ;  that  is,  for  instance,  determining 
how  much  chestnut  wood  and  how  much  oak  bark  liquor 
is  contained  in  a  mixture  of  the  two.  Another  Committee 
is  formulating  a  method  for  the  analysis  of  commercial 
acids  in  use  by  tanners.  Still  another  Committee  is 
examining  the  new  methods  proposed  for  the  analysis  of 
tannin ;  and,  finally,  the  study  of  methods  of  analysis 
of  the  materials  entering  into  the  manufacture  of  chrome 
leather  is  being  entered  upon.  As  fast  as  these  Com- 
mittees arrive  at  results  their  recommendations  are  sub- 
mitted to  trial  on  identical  samples  by  the  active  member- 
ship of  the  Association,  and  any  others  interested.  In 
this  way  the  valuable  results  of  the  past  have  been 
achieved.  The  process  is  somewhat  slow,  but  it  seems 
well  calculated  to  save  out  the  good  and  reject  what  is 
bad.  It  is  to  this  spirit  of  collaboration  among  the  leather 
trades'  chemists  that  we  may  ascribe  the  present  vastly 
improved  condition  of  questions  of  analysis  of  tannery 
materials. 


New  York  Section. 


Meeting  held  at    the  Chemists'  Club,  on  Friday,  January 
19th,  1906. 
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EARTH     ALKALI     AXD     ALLIED     PEROXIDES: 
PROPERTIES    AND    APPLICATIONS. 

BY  DK.    R.    VOX    FOREGGER   AND    HERBERT   PHILTPP. 

Recently  a  group  of  oxidising  compounds  which,  on 
account  of  their  chemical  and  physiological  properties, 
are  of  industrial  interest,  have  been  commercially  pro- 
curable. The  products  we  refer  to,  and  which  we  have 
studied,  are  the  peroxides  of  calcium,  strontium,  mag- 
nesium and  zinc.  We  have  not  included  barium  peroxide, 
as  this  compound  is  already  well  known,  and.  besides, 
it  would  not  tit  in  this  class  on  account  of  its  toxic  nature. 

The  ideal  oxidiser  would  no  doubt  be  ozone,  because  as 
soon  as  it  has  accomplished  its  functions  its  carrier — 
oxygen — escapes  as  a  gas,  and,  therefore,  leaves  no 
residue.  But  ozone  cannot  be  conveniently  compressed, 
and,  therefore,  can  only  be  used  at  the  point  and  place  of 
production. 

The  peroxides  we  have  in  mind  come  nearest  to  the 
above  property  of  ozone,  inasmuch  as  in  liberating  then- 
available  oxygen  they  leave  either  a  colourless  solid 
residue,  which  can  readily  be  separated  from  the  oxidised 
medium,  or  a  soluble  salt,  both  of  a  harmless  nature. 

There  are  many  compounds  known  for  their  oxidising 
properties,  which  have  proved  to  be  applicable  in  certain 
lines,  yet,  due  to  some  of  their  characteristic  and  un- 
pleasant properties,  have  failed  to  score  in  other  lines. 
It  is  the  destiny  of  these  earth  alkaline  peroxides,  with 
their  non-toxic,  non-irritant,  and  non-corrosive  actions, 
to  enter  upon  these  lines. 

The  constitution  of  these  earth  alkaline  peroxides 
can  be  most  easily  explained  by  accepting  a  tetravalent 
oxygen  (Kingzett,  this  J.,  1890,  3,  and  Chem.  News,  46, 
14l).  If  R  represent  a  bivalent  metallic  element,  the 
peroxide  is  represented  thus: — R  =  0  =  0,  the  tetra- 
valent oxygen  being  the  active  oxygen,  which  we  can 
imagine  has  wedged  itself  between  the  metal  and  bivalent 
oxygen  of  the  ordinary  oxide. 

The  hydrates  of  the  peroxides  would  have  the  formula 
R(OH)4,   and,  as   we   will  show  later,  we   imagine  these 
perhydrates   in   solution  as  R(OH).,,  H202,  and   think  we 
can  demonstrate  this  in  the  following  way: — 
H  'H 

|  iv.  /OH         | 

R_ O— 0— OH  -*R<  ,     0  =  0 

I      |  X0H        | 

OH   H  H 

solid.  in  solution. 
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Tins  tetravalenl  oxygen,  which  we  imagine  us  light] 
wedged  in  between  the  K  and  bivalent  0,  i    i  adj  to  step 
out  «itli  ease,  aa  the  opportunity  offers  iteelf,  thusex] 
ing  the  characteristic  oxidising  properties  of  these  peroxidi 

Caleiui  \  oalcinm  peroxide  is  described   in 

bext-books   »iili   the   I rala   CaOa8HjO     This   is   the 

product  as  it  is  obtained,  for  instance,  by  the  action  "I 
hydrogen  peroxide  on  tone  water.  It  appears  in  fine 
needle-like  crystals,  and  is  verj  voluminous.  In  that 
form,  however,  ii  1ms  not  found  any  industrial  application. 
The  produot  as  it  is  procurable  for  industrial  purp 
is  free  from  moleonlar  water,  and  is  a  compound  of  calcium 
peroxide  and  calcium  hydroxide  in  the  form  of  a  fine 
yellowish  white  powder.  It  is  considerably  higher  in 
its  oontents  of  available  oxygen  than  the  crystalline 
product.  Besides  these  two  bodies,  a  third  intermediary 
one  is  known,  containing  two  moleonles  of  water.  This 
forms  11  compact,  comparatively  stable  body,  which  has  a 
different  appearance  from  either  of  the  two,  as  the  crystals 
arc  extremely  small.  The  dehydrated  product  can  be 
brought  bach  to  the  hydrated  form  withevolution  of  heat. 
Ii  forms  both  hydrates,  the  CaOj,  -H»U,  and  finally,  the 
Ca02,8HaO.  De  Pororand  (Compt.  rend.,  130.  308; 
tins  J.,  1900,  683)  has  found  that  on  an  average,  about 
3  calories  are  evolved  by  the  addition  of  each  molecule 
of  water. 

The  dehydrated  product  is  ordinarily  a  60  per  cent, 
peroxide  with  13*5  per  cent,  available  oxyeen,  but  an 
80  per  cent,  peroxide  with  17-S  *kt  cent,  available  oxygen 
has  also  been  obtained. 

The  density  of  calcium  peroxide  preparations  with  an 
equal  percentage  of  oxygen  can  vary  apparently  owing 
to  the  mode  of  manufacture.  The  density  also  varies 
according  to  the  amount  of  calcium  peroxide,  the  more 
peroxide  being  present,  the  denser  the  body.  A  product 
of  60  per  cent,  peroxide  shows,  on  an  average,  the  sp.  gr. 
of  0-603.  while  a  produot  of  SO  per  cent,  we  have  found 
to  have  a  sp.  gr.  of  0*74. 

A  line  must  be  drawn  between  the  solubility  ami 
dissociability  of  the  product  in  water.  Regarding  the 
first,  but  1  part  dissolved  in  7*025  parts  of  water  at  20°  C. 
Regarding  the  latter,  however,  it  was  found  that  from 
a  calcium  peroxide  with  13'5  per  cent,  available  oxygen, 
stirred  in  ISO  0.0.  water  during  five  minutes  at  10"  C, 
2*6  per  oent  at  -20°  C,  2-97  per  cent,  and  at  40°  C,  8  per 
cent,  of  the  total  available  oxygen  was  found  by  titration 
in  the  solution. 

From  this,  the  amount  of  dissociated  oxygen  is  out  of 
proportion  with  the  solubility  of  the  product,  which  can 
be  explained  by  a  molecular  change  taking  place,  bringing 
the  available  oxygon  into  an  active  state.  Furthermore, 
as  this  oxygen  in  solution  appears  very  stable,  even  at 
boiling,  it  must  be  assumed  that  it  is  there  not  in  the  form 
of  free  hydrogen  peroxide,  but  as  an  addition  to  calcium 
hydroxide.  Evidently,  when  the  peroxide  is  added  to  the 
water  it  forms  a  compound  with  2  mols.  of  water,  which 
undergoes  a  molecular  change  when  it  goes  into  solution  : 
thus,  Ca02,2H2Ch^Ca(OH)2,H202.  This  latter  product 
finally  splits  up  by  heat,  but  at  lower  temperatures  is 
formed  again,  thus.  La(OH)2.H202^Ca(OH)2  +  HV "... 
exemplifying  a  reversible  reaction,  the  former  equation 
also  being  of  a  reversible  nature. 

We  have  found  that  complete  decomposition  of 
calcium  peroxide  in  aqueous  solution  is  only  obtained 
after  boiling  the  same  for  at  least  six  hours.  It  seems  to 
be  the  most  stable  of  the  alkaline  earth  peroxides.  In  a 
dry  atmosphere  it  is  so  stable  that  by  heating  up  to  a 
temperature  of  200    ( .'.  ii  does  not  decompose. 

Calcium  peroxide  seems  to  be  non-explosive.  Mixed 
with  animal  charcoal  in  equal  parts,  and  detonated,  it 
did  not  explode,  and  also  on  adding  a  few  drops  of  con- 
centrated  sulphuric  acid  no  combustion  or  explosion 
occurred,  as  is  the  case  with  chlorates  and  permanganates. 
It  is  readily  soluble  in  inorganic  and  organic  acids,  forming 
a  calcium  salt  and  hydrogen  peroxide.  It  is  stable  with 
organic  acids  ;  during  the  reaction  of  equivalents  in  the 
state  of  formation,  the  activity  of  the  available  oxygen 
is  very  efficient.  The  amount  of  the  available  oxygen  in 
commercial  calcium  peroxide  compared  to  the  amount 
of  available  oxygen  in  the  commercial  10  vol.  hydrogen 
peroxide  preparation  stands  in  the  ratio  of  10  :  1. 


At  the  Bethlehem  meeting  of  I 
..■ill  Society  last  Sept  mber  (1  'l  Meeting, 

ee   Electrooh.  and    Met,   [nd.,  1905,3,  377),  an 
ing   discussion    on    the   comparative    values   of   calcium 

I tide    and    calcium    permanganati     wa       tarted.     In 

i  neutral  or  alkaline  aolution  ol   calcium   permanganate 
with  tin- loi  mnki  r.u  \liii  i,  i  ....II  .<  i,  i  moL  furnishes  three 
atoms  ot  available  oxygen,  or  13*2  per  'int.    [nasolpfa 
acid  solution,   I  moL  ol  calcium  permanganate  furnishes 
five  atoms  of  available  oxygen,  or  21-7  per  oent.    One 

tin d.  of  calcium   peroxide  furnishes  one  atom  of  available 
oxygen,   which,   we   havi  O,   amounts  to  from    13*6  to 

17-8  per  cent. 

So,  concerning  the  amount  of  available  oxygen,  ealoium 
peroxide  stands  between  the  two.  (omerning  the 
character  of  the  reaction,  however,  oalcinm  peroxide 
may  be  considered  preferable,  as  a  sulphuric  arid  solution 
of  this  peroxide  yields  nothing  but  nascent  oxygen,  or 
hydrogen  peroxide,  and  as  the  only  by-product,  calcium 
■  nlpliate,  of  which  but  traces  go  into  solution,  and  the 
white  sediment  will  only  in  rare  cases  be  obji  i  tionable  : 
whereas,  the  inanganous  salts  formed  by  the  permangas 
reaotion  are  usually  considered  objectionable. 

Calcium  permanganate  is  of  a  very  deliquescent  nature. 
Although  it  has  been  tried,  to  use  the  product  industrially 
the  fact  that  it  decomposes  so  very  easUy  in  the  presence 
of  organic  substances,  and  that  it  is  hygroscopic,  place 
a  barrier  to  its  industrial  success,  though  it  could  be 
manufactured  very  cheaply  as  a  by-product  of  Weldon 
mud.  It  has  only  been  used  for  purifying  water,  first 
suggested  by  Bordes  (Wocb.  f.  Bran.,  1895,  1063). 

Strontium  peroxide  — This  product  is  also  a  micro- 
crystalline  body — Sr02,SH.,0.  As  with  calcium  peroxide, 
the  commercial  product  is  dehydrated,  containing  85 
per  cent.  Sr02,  the  balance  being  strontium  hydroxide. 
It  is  a  voluminous  whito  powder,  of  sp.  gr.  0'54fi. 
Its  solubiUty,  calculated  on  the  amount  of  strontium,  is 
one  part  in"  12.500  of  water,  at  20°  C.  Its  capability  of 
dissociating  its  oxygen  is,  however,  decidedly  higher  than 
that  of  calcium  peroxide.  We  havo  found  that  in  an 
interval  of  five  minutes,  in  150  c.c.  of  distilled  water,  at 
10°  C,  12-4  per  cent.  ;  at  20°  C,  15-78  per  cent.  ;  and  at 
40°  C,  26-3  per  cent,  of  the  total  available  oxygen  could  bo 
titrated  in  the  solution.  The  residue  of  this  latter  solution 
was  dissolved  and  the  titration  showed  only  62-2  per  cent, 
of  the  total  available  oxygen;  about  11-5  per  cent,  of  the 
total  available  oxvgen  had  apparently  escaped  by  the 
heating  to  40°. 

Strontium  peroxide  is,  like  calcium  peroxide,  very 
stable  in  a  dry  atmosphere,  even  at  a  high  temperature, 
and  can  be  heated  up  to  150°  C.  without  loss  in  available 
oxygen. 

Magnesium  peroxide. — Magnesium  peroxide  is  a  white, 
amorphous  powder,  which,  we  think,  is  in  reality  a  per- 
hydroxide  of  magnesium.  Magnesium  peroxide  as  it  is 
obtainable  in  the  market,  is  a  compound  consisting  of 
magnesium  perhydroxide.  magnesium  hydroxide  and  con- 
stitutional water.  We  do  not  think  that  it  is  a  mixture, 
because  we  have  noticed  that  preparations  containing 
certain  amounts  of  available  oxygen  are  more  stable  than 
other  preparations  containing  more  or  less  than  these. 
Thus,  a  product  containing  9*2 per  cent,  of  available  oxygen 
seems  to  be  stable,  whilst  if  a  product  contains  less  than 
this  it  gradually  loses  ivailable  oxygen,  till  it  reaches 
8  per  cent,  available  oxygen,  when  it  again  remain-  stable  : 
and  so  we  have  found  stable  products  containing  6*85  to 
6*9  i>or  cent.,  and  also  such  containing  4-3  per  cent,  oxygen. 
The  less  available  oxygen  the  product  contains  the  more 
stable  it  is  under  atmospheric  conditions.  The  ordinary 
product  contains  about  S  per  cent,  oxvgen  and  has  a  sp.  gr. 
of  0  615. 

Magnesium  peroxide  has  the  solubility  of  1  part  in 
14,550  parts  of  water  at  20°  C.  Suspended  in  water  it 
dissociates  its  available  oxygen  quicker  than  zinc  peroxide, 
and  slower  than  calcium  or  strontium  peroxides,  but  it 
loses  its  available  oxvgen  quicker  in  moist  atmosphere 
than  the  other  peroxides,  as  it  is  apparently  more  subject 
to  the  influence  of  carbon  dioxide.  In  a  dry  atmosphere 
it  is,  however,  comparatively  stable,  and  was  heated  to 
160°  C.  without  any  loss. 
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It  reacts  like  these  other  peroxides  with  acids  and 
organic    matters. 

peroxide, — We  have  found  this  peroxide  oJ  a  rather 
steady  constitution,  the  percentage  of  peroxide  only 
varying  according  to  its  contents  of  tree  moisture.  It 
seems  to  form  no  perhydrate,  and,  apparently,  contains 
also  no  constitutional  moisture.  In  that  it  differs  from 
calcium  and  strontium  peroxides.  It  represents,  we 
believe,  a  mixture  of  zinc  peroxide — averaging  50  pel 
cent. — zinc  hydroxide  ami  free  moisture.  This  50  per 
cent,  peroxide  is  a  dense,  yellowish-white  powder  of 
sp.  srr.  1.571.  The  product  of  this  form  is  very  -table, 
and  does  not  lose  its  available  oxygen  when  heated  up 
in  dry  air  to  170°  (.  -\t  a  temperature  of  100"  ('..  the 
moisture  <  without  affecting  the  product  itself, 

so  that  by  this  procedure  the  substance  gains  in  percentage 
of  peroxide. 

Zinc  peroxide  suspended  in  water  is  very  permanent  and 
very  slightly  soluble  (one  part  in  45.500).  In  acids  of  any 
kind  it  is  readily  soluble.  Organic  matter,  if  moist,  or  if 
acid  in  reaction,  decomposes  it  gradually.  It  is  indifferent 
to  mineral  hydrocarbons,  inasmuch  as  they  contain  no 
free  acid.  This  characteristic  is  essential  for  the  prepara- 
tion of  ointments,  a  form  in  which  it  is  widely  used. 

Zinc  peroxide  is  a  product  of  highly  antiseptic  pro]  h  i  I  tes, 
and  has  the  advantage  over  cither  antiseptics  of  being 
odourless  and  non-irritant.  As  it  is  exclusively  used  in 
surgery  and  dermatology,  we  refer  to  the  literature  in 
existence. 

Applications. — As  to  the  application  of  these  peroxides, 
one  would  imagine  that  the  peroxide  containing  the  most 
en  would  be  the  most  economical  in  use.  Such,  how- 
ever, is  not  the  case.  A  great  advantage  of  these  oxidising 
agents  lies  in  the  property,  that  their  carrier,  the  basic 
radical,  is  also  suited  to  take  part  in  the  reaction. 

For  industrial  purposes,  calcium  peroxide  will  lie  the 
one  most  preferred,  not  only  on  account  of  its  large 
quantity  of  available  oxygen,  but  on  account  of  the  pro- 
perty of  ca'cium  to  form  so  many  insoluble  salts  ;  whilst 
for  physiological  and  chemical  reactions,  magnesium, 
Btrontium,  and  zinc  peroxides  are  very  desirable,  on  account 
of  the  simplicity  w'ith  which  their  mild  alkaline  basis 
carries  the  available  oxygen  to  the  place  where  they  pro- 
duce autoxidation. 

As  tile  bleaching  of  oils  should  most  conveniently 
demonstrate  the  oxidising  power  of  peroxides,  our-experi- 
ments  regarding  the  practical  use  ot  these  products  were 
first  directed  to  this  held.  A  stimulation  to  try  them  was 
given  by  the  suggestion  of  some  oil  experts  that  sodium 
peroxide  would  be  a  splendid  bleaching  agent  for  oils,  if 
its  liability  to  set  tire  to  organic  substances  under  certain 
conditions  did  not  call  for  too  cautious  handling,  and  if  its 
saponifying  properties  were  not  so  strong.  These  two 
objections,  the  first  of  which  it  may  be  said  is  imaginary, 
arc  entirely  obviated  with  calcium  peroxide.  There  is  no 
danger  whatever  in  handling  this  peroxide,  and  no 
saponification  takes  place. 

Our  experiments  are  merely  of  a  suggestive  nature, 
and  it  is  therefore  reserved  for  the  oil  expert  to  complete, 
or  to  entirely  remodel  our  method  provided  our  prelim- 
inary trials  offer  enough  inducement. 

The  lirst  trial  was  made  on  cottonseed  oil,  with  a 
Ca02,  8H2O,  the  fluffy  voluminous  form  of  which 
promised  to  be  advantageous.  Sulphuric  acid.  66°  Ji,  was 
lirst  stirred  into  the  oil  for  half  an  hour,  and  then,  while 
constant  stirring,  .1  per  cent,  of  the  peroxide  was  added. 
in  a  tew  minutes  the  dark  brown  colour  due  to  the  action 
of  sulphuric  acid  had  changed  into  a  liglit  greenish  brown, 
and  alter  a  one  to  two  hours'  continuous  run.  the  ml  had 
the  desired  shade.  After  24  hours  the  ml  was  filtered. 
The  oil  thus  treated,  however,  had  no  keeping  properties, 
and  darkened  -  onsiderably  after  a  couple  of  months. 

We  will  nut  go  111I11  the  details  of  the  series  of 
experiments,  which  proved  in  many  respects  to  be 
ot  value  for  the  knowledge  of  tin-  chemical 
properties  of  calcium  peroxide,  but  confine  ourselves 
tn  stating  that  1  lie  final  outcome  "t  tests  was  a 
complete  reversal  of  the  above  process.  We  found  that 
in  adding  the  peroxide  first,  and  then  liberating  its  available 
oxygen   by  means  of  sulphuric  acid,   the   bleaching  was 


instantaneous.  A  00  per  cent,  calcium  peroxide  was  used, 
and  the  process  as  we  now  recommend  it  is  as  follows  : — 

Add,  while  stirring  the  oil,  about  0T  to  0-5  per  cent,  in 
weight  of  peroxide.  Following  this,  slowly  add  about 
0-2  of  sulphuric  acid,  00"  B.  The  reaction  is  visible  ;  the 
oil,  which  would  turn  black  by  the  addition  of  sulphuric 
acid,  becomes  light  at  once  ;  when  all  the  acid  is  added 
the  bleaching  is  also  completed,  so  that  the  whole  process 
only  last  about  ten  minutes;  even  after  an  hour,  the 
difference  in  the  shade  will  be  very  slight  ;  should  the  oil 
come  out  slightly  cloudy  after  filtration,  the  addition  of 
OT  per  cent,  of  sodium  carbonate  or  unslacked  lime  will 
completely  clarify  it.  To  our  knowledge,  such  a  10 
minutes"  bleach  is  something  new,  and  the  process, 
therefore,  is  worthy  of  being  considered,  with  all 
its  advantages.  Besides  the  economy  in  time,  this 
method  will  prove  to  be  a  great  saving  of  material, 
in  that  the  waste  of  oil  produced  by  the  sUmy  residue 
is  but  small  compared  to  that  produced  by,  for  instance, 
the  fuller  s  earth  process.  The  condition  of  oil  is  satis- 
factory ;  it  has  a  pure  fresh  flavour,  which  it  does  not 
lose  after  standing  a  half  year,  exposed  or  bottled,  and  in 
darkness.  We  also  found  that  oil  with  a  rancid  flavour  or 
taste  is  restored  by  the  oxidation.  The  use  of  sulphuric 
acid  cannot  be  objectionable  if  it  is  employed  in  the 
above  way,  as  it  is  not  allowed  to  affect  the  oil,  and  as 
the  gypsum  formed  in  the  ieaction  settles  quickly. 

We  believe  that  no  harm  is  done  to  the  oil  by  this  process, 
nor  is  there  any  harmful  or  foreign  substance  introduced 
which  might  prevent  it  from  being  used  as  an  edible  oil. 

During  the  course  of  the  experiments  it  was  found  that 
the  economy  of  work  depends  greatly  on  the  finely  powdered 
state  of  calcium  peroxide.  Only  under  this  condition  is 
the  reaction  with  the  equivalent  of  sulphuric  acid  an  instan- 
taneous and  a  complete  one.  If  the  powder  is  granular 
or  lumpy,  it  was  found  that  up  to  30  per  cent,  of  it  is 
wasted,  on  account  of  the  slowness  of  reaction.  Experi- 
ence further  proved,  that  the  highest  efficiency  is  obtained 
with  the  most  abrupt  discharge  of  active  oxygen,  and  in 
order  to  accomplish  this,  we  have  so  far  not  succeeded  in 
finding  any  other  re-agent  than  the  concentrated  acid. 
Several  acid  salts,  the  best  of  which  are  sodium  bisulphate 
or  sodium  bicarbonate,  which  react  with  the  peroxide  in 
aqueous  solution,  will  not  efficiently  react  on  tfie  oil,  and 
heat  alone  does  not  produce  decomposition.  A  50 
per  cent,  sulphuric  acid  solution  was  established 
inefficient.  On  the  other  hand,  if  after  the  acid  reaction 
a  trace  of  water  was  added,  say,  1/10  per  cent.,  the  bleach- 
ing effect  was  slightly  improved,  with  the  disadvantage, 
however,  that  the  oil  was  then  more  apt  to  turn  out 
cloudy.  No  test  was  made  with  an  80  per  cent,  peroxide, 
but  it  is  right  to  assume  that  with  it  the  proportions  of 
the  two  re-agents  used  are  reduced  at  least  25  per  cent. 
Wiih  olive  oil  similar  results  are  obtained,  as  with  cotton 
seed  oil.  It  must  be  mentioned  that  with  different  grades 
of  the  same  kinds  of  oils  the  degree  of  bleaching  varies. 
In  a  similar  manner  this  bleaching  process  is  applicable 
to  fats,  glues,  and  gelatins,  and  we  notice  that,  beside  the 
bleaching  effect,  there  also  takes  place,  to  some  extent,  a 
deodorisation  and  a  preservative  action,  the  cause  of 
which  is  clear  enough  without  explanation.  As  to  the 
treatment  of  linseed  oil,  for  which,  naturally,  a  good 
oxidising  agent  is  in  place,  we  will  reserve  a  special  report 
for  a  later  date. 

As  oxygen  is  the  most  natural  disinfectant,  and  as  the 
germicidal  power  of  active  oxygen  has  been  established. 
tin-  question  suggests  itself  whether  some  of  these  non- 
toxic  peroxides  are  useful  for  sterilisation  and  preserva- 
tion. There  i>.,  too,  to  recommend  them,  the  harmlessnes 
of  these  products.  The  fundamental  motive  of  all  the 
work  that  has  been  done  in  that  direction,  and  that 
remains  to  be  done,  is  the  fact  that  an  efficient  and  non- 
injurious  method  of  sterilising  and  preserving  food  sub- 
stances is  not  yet  known.  All  who  are  following 
with  interest  the  campaign  winch  the  U.S.  Govern- 
ment has  started  against  the  use  of  chemical  pre- 
servatives agree  that  the  anti-ferments  which  are 
are  being  used  at  present  are  insidious  poisons  which 
retard  digestion.  The  movement  of  the  Govern- 
ment is  justified,  but  at  the  same  time  we  know 
that  preservatives  are  a  necessity  in  many  cases,  and  we 
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llliU     l 

!    olution  ol 

We  know  that  oaloiun  ignesium  ore  no  I 

substances  to  water,  milk,  beer,  at  anj   fi     I  ace, 

equently  theii  introduction  in  tin'  form  of  poroi 
cannot    be   itarmful   to  our  system.     It    is  known  that 
hydrogen  peroxide  has  preserving  qualities,  and  >t  > 
known  that  this  chemical  hi  the  state  of  formation,  or  thai 
nas., -in   oxygen  produoed  from  a   peroxide,  oa  in 

effioienoj  the  action  ol  a  hydrogen  peroxide  solution,     li 
remains    to    tin. I    the    proper  the 

peroxide.     Thai  this  method  has  to  !"■  somewhat  dini 
in >in  the  prcsenl  methods  is  explained  by  the  differ 
of  the  nature  of  the  peroxides  and  oi  the  group  ol  exi 
preservatives.     The  latter  are  substances  whi  b   pri 
fermentation  for  s  ci  i  h  of  time,  bj  checking  tin 

growth   of    micro-organisms   and    rendering    the    treated 
.  rial  immune.     I"  dping  so  they  also  check  fermenta- 
tion in  our  system,  when  consumed.    The  peroxide  pre 
servativa,  on  the  other  hand  will  destroy  tin-  can 
fermentation    an. I    putrefaction,    and    keep    the    n. 
Bubstanoe  in  a  sterilised  state,  provided  provision  is  m 
to    prevent    renewed   contamination,     iet   the   mati 
will  not  U>  immune  when  consumed,  and  there  will  be 
poking  in  n  to  produce  an  anti-digestive  action. 

Evidently  a  difficulty  arises  in  thai  we  have  to  deal  witli 
aerobic  and  ansarobio  micro  bes  and  enzymes,  the  first  bi 
carriers  of  oxygon,  and  showing  some  resistance  to  active 
oxygen,  the  latter  acting  as  a  cataJyser  in  decomposing 
peroxide.  STet,  the  conditions  are  such,  that  they 
offer  a  dear  way  to  overcome  the  difficulty.  If  a  liquid 
containing  ferments  is  treated  with  calcium  peroxide  and 
exposed  to  the  air,  fermentation  can  even  be  accelerated. 
However,  it  the  satin,  liquid  is  treated  with  call 
peroxide,  with  the  exclusion  of  outside  air,  fermentation 
is  prevented.  In  analogy  with  this,  is  the  fact  that  plati- 
num black  m  alcoholic  Liquid  exposed  to  the  air  similarly 
produces  antic  acid  fermentation,  whereas,  without  the 
presence  of  air,  such  actum  is  not  noticeable. 

These  tacts  are  baa  I  on  catalytic  actions,  one  ol 
which,  for  instance,  is  being  utilised  in  the  production 
of   vinegar.     Bel  g    any  further,   let   us   find   an 

illustration  in  the  treatment  of  sweet  cider.     This,  il   is 
well-known,  is  a  hard  substance  to  preserve,  that  is,  to 
keep   from   fermenting.     Raw   apple  juice  treated 
calcium  peroxide  can  be  mule  to   ferment    sooner  I 
it   would   under  ordinary  circumstances,    and    apparently 
larger  amounts  of  peroxide  only  accelerate   the    fermen 

led  in    preserving    cider    in 
following   nianuer  : — 

Three  hundred  and  fifty  ex.  raw  juice,  as  it  comes  from 
the  press,  w  is  treated  with  a  mixture  of  O'l  grm.  60  per 
cent,  calcium  peroxide  and  0-2  grm.  of  15  per 
cent,  magnesium  peroxide.  The  liquid  was  kept  in  a 
bottle,  hermetically  sealed  immediately  after  the  addition 
of  the  peroxides,  and  shaken  through.  The  rirst  effect 
is  a  brownish  coloration  of  the  cider,  which,  however, 
begins  to  fade  after  two  weeks,  and  after  another  couple 
of  weeks  the  impurities  begin  to  settle  and  the  original 
colour,  somewhat  brighter,  is  restored.  Xo  fermentation 
took  place,  after  nearly  four  months. 

Why,    then,   does   oxygen   prevent   fermentation     and 
apparently  destroy  the  cause  of  it  when  air  is  exclu 
yet  assist  the  process  when  in    contact    with    air  !      In 
order  to  rind  our  way  through  this  apparent  contradiction 
we  have  to  consider  the  following  principles  : — 

Among  the  substances  of  living  cells  which  are  present 
in  vegetables,  th.-re  are  two  groups  which  hi. 
affinity  lor  oxygen,  and  which  are  of  the  utmost  im] 
auco  in  certain  processes  of  oxidation  occurring  in  plant  life. 
These  are  the  oxydase  and  the  oatalase  or  snperoxydase. 
The  first  has  the  property  to  bind  oxygen,  and  the  second 
(according  to  Loew  |  is  an  oxydase  which  acts  on  peroxides 
or  their  hydrates  in  such  a  manner  as  to  liberate  their 
oxygen  in  a  molecular  state.  They  transfer  the  molecular 
_•  n  to  the  oxydase,  which  again  partly  bind?  and  partly 
trans!  other  bodii  ng  products  of  < 

tion,  an  action  which  is  performed  similar  to  tin   a 
peroxides.     In  doing  so  they  cither  regenerate  thems 
or  become  used  up. 

Evidently,  nature   has   placed   these   product?   in   vege- 


upport  the  living  cell,  thai 

olei  pri  • 

tector.       <  In     I 
which  thej  Btore  up   is   ju 

die  function  of  I  refore,  an 

of  o         n  produi  i  u  bj  i  atalase  of  I  i   will 

pave  the  I  nentation. 

This  latter  process,  however,  "ill  ru  tart. 

lr  will  only  begin  « hen  the  funcl 

niplished  in  such  pn  sonce  i  I 

molecular  oxygen.     The  prime  function  oi  oxydase  is  to 
create  oxidation  of  the  near-by  produota  ;  and,  a 
dways  attacks  the  lowi    I  cell  lite  lirst.  it  will  be  a  germi- 
cidal action.     In  that,  again,  it  will  assist   the  peroxide 

on.     If.  therefore,  a  ferment  able  liquid  is  ki 
with  exclusion  of  air,  it  is  well  to  assume  that  the  em 
of  both  the  peroxide  or  i 

.  affected  by  the  oxydase,  will  be 

concentrated  upon  a  desti  u  itivi   a  tion  on  reral 

authors  have  found  a  active  state  has  the 

power  to  destroy  germs  of  fermentation  and  in  a 

diffused  state.     As  under  the  given  c litionth 

fermentation  are  in  a  highly  diffused  state,  it  will  beund^r- 
,;  why  a  Liquid  undi  c  Buch  condition  will  not  ferment. 
There  Hill  in  which  the  germs  can  only  gam  by 

multitude  drawn  from  the  air. 

This  very  short  outline  is  only  given  in  order  to  show 
the  way  in  which,  in  our  opinion,  t  try  has  to 

eai.  iii  order  to  Utilise  this  most  convenient  and.  no  doubt, 
only  justifiable  means  of  sterilisation  and  preservation — 
oxygen. 

This  pui  of  the  ehemistrj  oi  which  is  the  main 

part,  because  it  concerns  a ll  and  Veget  able  lite,  is  still  in 

us  infancy.  Further  light  wi  in  it  bythestudy 

ol  the  char  ict  t  ami  functions  ";  os  I  oatalase. 

We  refer  to  Bach  and  Chodat  (Compt.  rend.  Il'4.  951) 
and  to  tin   interestin  Oscar  1 

Kept,  of  Agri  ..    Bpt,     x       ;  I  to  his  work, 

Die  Ghemische   Energie  der  lebenden  Zelle,"  Miinchen, 

The  aforesaid  also  suggests  that  peroxides  can  be  used 
for  the  ageing  of  alcoholic  liquors,  and  for  their  purification, 
processes  which,  as  Pasteur  has  already  found,  are  nothing 
but  slow  processes  oi  oxidation. 

It  will  also  be  understood  thai  peroxides,  when  used  in  a 
certain  manner,  are  valuable  reagents  in  the  production  of 
i. .he  and  acetic  acid  fermentation,  in  assisting  the 
action  of  sacchan  i  Lermi. 

Finally,  in   considerin  ddation    of   alcohol    to 

tvyde,  or  ai  i  el  oils  to  valerianic  acid 

and  butyric  acid,  and  the  subsequent  formation 
with  alcohol,  or  salts  with  calcium,  magnesium  or  bone 
black,  u  «;li  be  understood  that  peroxides  can  be  used 
its    in    the    rectification    and    ageing    of    spirits. 
We  refer  to  the  interesting  erald, 

of    Niagara   Falls,    at    the   sprin  ©5,   of   the 

American    Chemical  in    Buffalo,    showing    the 

elimination  of  fusel  oils  by  means  oi  calcium  peroxide. 
ication  of  m  igiu  Ev?rythh 

been  said  regarding  the  application  of  calcium  per.. 
is  more  or  less  also  applicable  to  magnesium  peroxide.. 
with  the  difference  that  we  have  to  reckon  on  one-third 
available  oxygen,  but  that,  on  the  other  hand,  we 
have  here  a  basic  radical  which,  in  many  instances,  will  be 
preferable  to  calcium.  According  to  the  proportion  in 
which    magnesium    salts    form    const.  our    food 

they  come  next  to  calcium  salts,    but   according  to  their 
harmlessness,    or,    rather,    beneficial    physiological    pro- 
perties, they  stand  lirst. 
On  account  of  i  ild  alkilinity,  its  non-astrin- 

y,  and  its  beneficial  action  upon  the  digestive   .. 
this  peroxide  deserves  to  be  n  •  the 

iken  intern  1 

mam  valui  mourn  ed   ]  I  pro- 

moting metabolism  i,lon 

!u  oui  the  ideal  means 

- 
ads  both  harm- 
lessness  and   convenience   in   handling.     In  referring 

have  not  in  mind  sterilisation  on  a  large  scale, 
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referred  to  in  the  above-mentioned  paper  for  the  American 
Electrochemical  Society  at  the  meeting  in  Bethlehem, 
where  the  use  of  calcium  peroxide  was  proposed  ;  we 
contemplate  the  urgent  demand  of  the  soldier  in  the  field, 
the  workman  in  tropical  countries,  and,  sometimes,  the 
citizen  in  regions  where  the  water  is  known  to  be 
contaminated  with  typhoid  bacilli,  the  demand  for 
a  simple  and  convenient  means  to  render  the  drinking 
water  instantaneously  free  from  pathogenic  germs. 
This,  in  our  opinion,  is  accomplished  by  a  simple 
tablet,  similar,  for  instance,  to  effervescent  lithia  tablets 
but,  in  our  case,  being  an  effervescent  magnesium 
tablet,  consisting  of  magnesium  peroxide  and  citric 
acid.  This  preparation  in  itself  would  be  harmless, 
and  the  minutely  small  quantities  in  which  it  would  be 
used,  unobjectionable.  Its  efficiency  is  shown  in  the 
following  tests  by  W.  H.  Park,  of  the  New  York  Health 
Department.  They  were  made  with  28  per  cent,  of  magne- 
sium peroxide  partly  in  the  form  of  tablets  mixed  with 
tartaric  acid  and  partly  with  the  powder  alone.  The 
tablets  consisted  of  010  grms.  of  peroxide,  and  an  equiva- 
lent of  tartaric  acid.  Dr.  Park  found  that  two  tablets 
killed  2,250.000  typhoid  bacilli  in  150  c.c.  of  distilled 
water  in  one  minute.  One  tablet  killed  2,250,000  typhoid 
bacilli  in  150  c.c.  of  distilled  water  in  30  minutes.  Half 
a  tablet  killed  2,250,000  typhoid  bacilli  in  150  c.c.  distilled 
water  in  24  hours. 

To  orange  juice  containing  2,160  bacteria  per  c.c, 
was  added  enough  typhoid  culture  to  make  4.3S0  bacteria 
per  c.c.  Magnesium  peroxide  was  then  added  in  the 
proportions  of  2  grms.,  1  grm.,  and  i  grm.  to  the  litre 
respectively.  One  c.c,  of  each  of  these  mixtures  was  plated 
in  agar  at  the  end  of  five  and  30  minutes. 


Magnesium 
roxide  added. 

5  min. 

30  min 

2  grms. 
1  grm. 
;  grm. 

4  col. 

0  col. 

29  col. 

2  col. 
15  col. 
49  col. 

The  agar  plate  and  broth  culture  made  from  the  mixture 
of  orange  juice  +  typhoid +  1  grm.  magnesium  peroxide  at 
the  end  of  24  hours,  were  both  sterile. 

The  use  of  strontium  peroxide. — Very  little  can  be  said 
about  the  application  of  strontium  peroxide.  No  doubt 
it  will  be  placed  among  the  useful  oxidising  agents,  on 
account  of  its  specific  chemical  and  physiological  pro- 
perties. Strontium  peroxide  has  one  important  property, 
viz.,  its  partial  dissociability  in  water  without  the  aid  of 
acids,  a  property  in  which  it  stands  alone  among  the  rest 
of  alkaline  earth  and  allied  peroxides.  For  this 
reason,  for  instance,  it  could  be  recommended  as  an 
ingredient  for  a  dentrifice.  Saliva  being  slightly  alkaline 
in  reaction,  a  peroxide  which  needs  an  acid  reaction  would 
be  ineffective. 

G.  W.  Morse  of  Jersey  City,  recommends  the  use  of 
barium  peroxide  for  such  purpose,  and  apparently  over- 
looks the  fact  that  barium  salts  are  not  admissible  in 
therapeutics,  on  account  of  their  poisonous  nature. 

We  cannot  close  this  paper  without  referring  to  the 
sterilisation  of  milk.  Prof.  Behring,  and  with  him 
the  majority  of  authorities,  declare  against  the  use  of 
pasteurised  milk  for  infant  feeding,  as  by  this  process  the 
proteids  of  milk  undergo  changes  which  render  it  less 
digestible  ;  and  Prof.  Behriug,  surprisingly,  recommends 
the  use  of  formaldehyde.  His  proposal  finds  very  little 
approval  from  authorities — though  more  among  milk 
dealers — and  things  remain  unchanged  ;  now,  as  before, 
it  is  known  that  a  great  percentage  of  infant  mortality  is 
due  either  to  organically  contaminated  milk,  or  to  milk  ill- 
treated  by  chemicals,  or  pasteurisation.  As  this  problem 
is  a  very  delicate  one,  we  would  not  touch  upon  it  if  we 
had  not  the  strong  belief  that  some  benefit  will  result  from 
our  proposition.  Hydrogen  peroxide,  now-a-days,  is 
known  to  be  capable  of  preserving  milk  to  an  extent,  but 
it  is  not  used,  probably  because  the  ordinary  commercial 
preparation  is  not  appropriate,  and  the  C.P  preparation, 
which  claims  to  be  free  from  acid,  is  too  expensive  and 
inconvenient   b>   handle. 

C.  G.  L.  Budde,  of  Copenhagen,  in  his  patented  process 


for  the  sterilisation  of  milk  by  means  of  h3'drogen  peroxide, 
claims  that  by  his  method  the  constituents  of  milk  are 
neither  chemically  nor  physically  changed.  H.  C.  Sher- 
man, A.  W.  Hann  and  A.  J.  Mettler,  in  their  report  on 
"  Comparative  Experiments  Upon  Chemical  Preservatives 
in  Milk  "  (J.  Amer.Chem.  Soc,  Sept.  1905,  p.  1060)  added 
the  peroxide  in  the  proportions  of  1  to  1000,  1  to  5000 
and  1  to  20,000,  and  obtained  favourable  results. 

H  calcium  peroxide  were  added  in  the  proportion  of  1  to 
10,000,  it  would  represent  the  same  amount  of  active 
oxygen  as  is  yielded  by  hydrogen  peroxide  iu  the  propor- 
tion of  1  to  1,000.  We  would,  however,  recommend  a 
larger  amount  of  calcium  peroxide  than  1  to  10,000,  as 
this  chemical  does  not  at  once  bring  its  total  amount  of 
available  oxygen  into  action,  as  it  is  the  case  with 
hydrogen  peroxide,  but  it  slowly  decomposes.  In  that 
reserve,  the  property  of  not  being  exhausted  within  24 
hours,  as  A.  J.  Mettler  has  found,  lies  one  advantage. 
The  rapid  disappearance  of  hydrogen  peroxide  in  milk, 
which  this  author  has  found,  is  probably  due  to  the  actum 
of  catalase,  an  action,  however,  which,  according  to  the 
results  obtained,  has  not  been  detrimental 

Another  advantage  is,  that  the  alkaline  earth  radical 
of  calcium  peroxide  will  assist  in  neutralising  lactic 
acid,  and  its  alkaline  earth  radical  is  the  main  factor 
among  the  inorganic  constituents  of  milk.  Calcium  in 
milk  is  combined  with  the  two  forms  of  casein.  It  is  com- 
bined with  phosphoric  acid  and  with  organic  acids. 
Furthermore,  it  is  known  that  casein,  which,  according 
to  Courrant,  is  an  acid,  is  stable  in  the  presence  of  certain 
alkaline  bodies,  among  which  is  lime.  There  is  present 
a  certain  amount  of  free  lactic  acid  in  fresh  milk,  which 
decomposes  the  calcium  peroxide,  resulting  in  the 
formation  of  calcium  lactate  and  active  oxygen. 
The  incorporation  has  to  be  done  by  stirring,  and 
closed  containers  will  have  to  be  used.  Besides  these 
chemical  facts,  a  physiological  feature  deserves  attention. 
Lime  water  is  given  to  infants  to  counteract  the  abnormal 
intestinal  fermentation  produced  by  bottled  milk.  The 
probabilities  are  that  milk  treated  with  calcium  peroxide 
will  to  an  extent,  bear  in  itself,  the  prevention  of  abnormal 
fermentation. 

From  the  aforesaid  it  is  right  to  assume  that  calcium 
peroxide  added  to  milk  would  be  there  not  as  a  foreign 
substance,  but  would  be  assimilated,  only  leaving  behind 
the  beneficial  bactericidal  effects  of  active  oxygen. 
Our  statement  of  these  facts  is  made  in  the  form  of  a 
suggestion  to  those  interested  in  the  important  problem 
of  milk  sterilisation  and  preservation,  the  final  solution 
we  feel  belongs  to  the  fields  of  the  physiologist  and  bac- 
teriologist. 


Sydney  Section. 


THE  ANALYSES  OF  SOME  NEW  ZEALAND  COALS. 


BY    A.    M.    WRIGHT. 

(This  J.,    Dec.    15,    1905,   pages    1213—1214.) 

Erratum. 

Page  1214. — B.  Semi  Bituminous  and  Bituminous 
Coals,  in  text  below  table,  for  "  7  "  read  "  8  "  ;  for  "8" 
read  "  9  "  ;  for  "9"  read  "11";  for  "11  and  12" 
read  "  13  and  14  "  ;  for  "  12  "  read  "  14." 
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I— PLANT.  APPARATUS  &  MACHINERY. 

(I  'ontinued  I  nun    /»;;/i    'J.">7.) 

English  Patents. 
Ttniff  ratun  .'     Apparatus   fur   lh    interchangi    of      — . 
II.  Kayser,  Bamburg.     Eng.  Pat  4148,  Feb.  28,  1005. 
"  The  Bubjeot   oi   the   invention  "   is  stated   to   !><■.   "  a 
prooeas  and  an  apparatus  by  means  oi   which  hot  Bub 
stances  oi  a  lower  temperature  can  be  brought  to  a  hi 
temperature,"  and  the  following  is  given  as  an  example 
The  vapour  of  water  formed  in  the  space  above  a  Bolution 
oi  sodium  hydroxide  lias  only  a  temperature  oi  100    C, 
whilst     the    solution    has    a    temperature    of    '.'(XT    ('.      A 
serpentine  coil  of   pipe  in  this  solution  serves   to  convey 
its  heat  to  the  vapour  where  there  is  a  similar  coil.     The 
vapour  is  heated  by  the  coil  ami  the  heat  absorbed  l>y  the 
vapour  is  transferred  to  the  solution. — YV.  H.  C. 

Extractor*;      Impte.     in     rmtrijugul .      (!.      Hinder, 

Philadelphia.    Pa.,    ISA.      Eng.    Pat    4271,    -March    1, 
U»i5.     Under  Int.  Conv.,  March  -'o.  I!HI4. 
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The  basket,  B,  surrounded  by  the  tixed  '"  curb."  A-. 
is  carried  by  the  spindle.  C,  which  is  supported  at  the 
bottom  only,  by  the  ball-bearings,  E.<\  It  is  consequently 
free  to  oscillate,  the  oscillations  being  Umited  by  the 
"  spider,"'      F,     which     holds      the    spindle,    C,    by    the 


bushing,    /'.    and    ii     provided    with    three    equi    ; 

radial  arms,  /.  eai  h  oi  whii  h  i    attai  hi  d  b 

■j.  g1,  '/*■  './'■  thi     "•■••       '''■'■  and  o*,  and   thi    nut, G1,  to 

die,  1 1.     The  lower  end,  G       ;  ]1  ■     |  ini  li    p 

through  the  hole,  II1.  in  the  bracket,  II.  supported  on 
the  si  am  I  an  I.  A1,  as  shown  m  the  figure  and,  owing  to  thi 

i  mi  traction  of  the  ope g.  II1.  iM  n  fre<  dom 

oi  movement,  I ted  bj    thi    U  n  i I 

and  g*.     'I  he  i  pindli  ,  C,  i    drivi  a  bj  b  boll  which  pa 
round  the  pulley,    D,  and   the   ws  hers,  g\  and  if,  arc 
made  to  enclose  the  upper  pari  ■  -'.  and  j5, 

to  protect  the  latter  from  drops  of  oil.     'A    II.  C. 

I    from    furnace*;     tbe.woe.ru    oj 
constituents  from  G.  A.  Mower.  London.     Eng. 

Pat.  6185,  March  23,   1905. 
A    HOOD    is    arranged    above    the    lurnacc    door   or   other 
aperture  from  which,  by  means  oi  a  pipe,  the  fumi 
conveyed   to  a   washing  tower  constructed  with  baffles, 
over  which  wain-  is  allowed  to  Mow  so  as  to  wash  down 
the  valuable  constituents  oi  the  fumes. — I.  II.  C 

Distilling  and  condensing  apparatus;    Impts.   in  . 

E.  Brown,  London.  Eng.  Pat.  6916,  April  1,  1905. 
The  condenser  attached  to  the  Btill  consists  oi  a  truncated 
cone  with  an  open  lop,  surrounded  by  a  truncated  cone 
with  a  domed  top  and  an  internal  gutter  (provided  with 
a  discharge  pipe)  round  the  base.  Surrounding  the 
outer  cone  is  a  chamber  into  which  the  cooling  liquid  is 
admitted  through  a  pipe  situated  on  about  the  same 
level  as  the  internal  gutter.  The  relative  arrangement 
of  the  two  cones  is  such  as  to  prevent  the  steam  from 
impinging  on  the  collecting  gutter. — C   E 

Evaporating  liquids  and  concentrating  the   solids  in  the 

same;    Means   for «/<"   applicablt    as   a 

waster.     A.    15.    Lennox.    Newcastle- on-Tyne,    and    I. 
.Mackenzie.  Glasgow.     Eng.  Pat.  7961,  April  14, 
(See  also  Eng.   Pat.    13,-iiT   of    1904 ;     this   J.,    1905, 
811.) 
A  sebies  of  separate  evaporating  chambers  are  arras 
in  the  llue  leading  from  a  boiler  or  furnace  to  a  chimney. 
In  the  roof  of  each  chamber  is  a  spraying  device,  thro 
which   the   liquid   to   be  evaporated   is   Bprayed    and    is 
evaporated  by  the  gases  traversing  the  flue.     Any  oi  tin- 
liquid   that  is  not   so  evaporated   falls  to  the   bottom  of 
the  flue  and   drains   into   a   tank,    whence  it   is  returned 
in  a  heated  state,  to  the  evaporating  chambers  tin 
the   spraying  devices.      Baffles   may   be   provided   in 
chambers,  to  cause  the  Hue  gases  to  take  a  sinuous  course. 
When  the  device  is  used  as  a  smoke  washer,  the  dirty- 
liquid  is  run   away   into   the   sewer,    or   removed    in   any- 
other  way. — C.  S. 

Evaporating  apparatus;    Impts.    in .     G.    R.    Ray, 

Manistee,  Michigan,  l.S.A.  Eng.  Pat.  24,186,  v 
1905. 
The  temperature  in  the  steam-chamber  of  a  vacuum 
evaporator  has  been  found  to  vary  m  different  parts  of 
the  apparatus.  To  overcome  this  defect  the  steam  is 
iirst  passed  through  a  mixing  chamber  provided  with 
baffle-plates,  where  it  is  reduced  in  temperature  and 
thoroughly  mixed,  so  that  it  enters  the  evaporator  at  an 
uniform   temperature. — \V.  H.  C. 

Coolers  for  youdtred,  or  gramdar,  material.  G.  W. 
Johnson,  London.  Prom  C.  A.  Matt  ham.  Allentown, 
Pa.,  U.S.A.     1  514,  April  26,  1905. 

A  vertical,  cylindrical  metal  is  mounted   on 

the  base,  A.  and  has  a  stack,  1>.  at  the  top.  The  material 
to  be  cooled  is  fed  through  the  valved  shoot.  I.  and  falls 
mto  the  uppermost   oi  superposed  deflectors, 

t:,  any  surplus  being  carried  otf  by  the  valved  shoot,  J. 
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The  material  passes  down  from  deflector  to  deflector, 
and  is  finally  removed  through  the  doors,  K,  after  being 
cooled  by  a  current  of  air  which  enters  through  the 
tunnel,  F1.  The  air  passes  up  the  central  tube,  F,  which 
is  closed  at  the  top,  out  of  the  openings,  a,  protected  by 
the  hoods,  a1,  and  over  the  material  in  the  deflectors,  G. 
The  latter  are  of  less  diameter  than  the  casing,  C,  so  as  to 
allow  the  air  to  pass  up  between  their  outer  edges  and  the 
wall  of  the  casing  to  the  stack.  A  natural  "draught  is 
thus  caused  through  the  apparatus  without  the  use  of 
a  fan.  By  passing  heated  air  into  the  casing  through 
the  openings,  H.  the  apparatus  can  be  used  as  a  drier 
or  a  kiln.-W.  11.  ('. 

peralure  of 

and  tin.  lib  .    Method  of  and  applia   •  •Intuitu] 

the  .     Rudge-Whitworth,    Ltd.,    and   J.    V.    Pugh, 

C'oventrv,   and  H.   L.   Heathcote,   Birmingham.     Eng. 
Pat.  10,617,  May  -20.  1905. 

The  object,  the  temperature  of  which  is  to  be  ascertained, 
dewed  through  one  or  more  colour-screens,  so  con- 
structed that  at  certain  definite  <j:  approximate  tempera- 
tures the  object  appear.,  non-luminous.  Thi  cre<  us  may 
be  either  transparent  cells  containing  a  coloured  solution 


which  has  definite  light-absorbing  properties,  or  the 
colouring  matter  may  bo  emulsified  with  gelatin  and 
spread  on  glass  plates,  or  thin  plates  of  coloured  gelatin 
may  be  used.— W.  H.  C. 

Separating  apparatus  ;  Centrifugal  — — .  Aktiebolaget 
Separator,  Stockholm.  Eng.  Pat.  10.S75,  May  24, 
1905.     Under  Int.  Conv.,  May  27,  1904. 

See  Fr.  Pat.  354,410  of  1905  ;  this  J.,  1905,  1162.— T.F.B. 

Irifugal  separators ;    Impts.  in .     A.  V.  Spooner, 

London.  From  Aktiebolaget  Separator,  Stockholm. 
Eng.  Pat.  19,277,  Sept.  23,  1905. 
Tue  combination  claimed  is  that  of  a  shallow,  self-balanc- 
ing bowl  with  a  liner  consisting  of  involute  plates,  set 
close  together  and  capable  of  turning  on  a  ring  or  the  like, 
in  order  to  secure  a  high  skimming  capacity. — C.  S. 

Drying  kilns  ;    Impts.    in .     Soc.   de   Constructions 

Mecaniques  D'Alais,  Alais,  France.     Eng.  Pat.   16,294, 
Aug.   10,   1905.     Under  Int.  Conv.,  Dec.   1,  1904. 

A  HORIZONTAL  cylinder,  mounted  so  that  it  can  be  rotated 
within  a  brick  casing,  has  its  interior  surface  provided 
with  longitudinal  plates  arranged  round  the  periphery, 
and  forwardly  projecting  blades  spaced  in  the  form  of  a 
spiral,  to  move  forward  and  mix  the  material  under 
treatment.  The  latter  is  fed  in  continuously  at  one  end, 
through  a  valve-controlled  shoot,  and  is  discharged  from 
the  other  end.  The  hot  gases  from  a  furnace  situated 
below  the  inlet  end  of  the  cylinder  are  caused  to  take  a 
spiral  path  around  the  outside  of  the  shell  by  baffles 
which  project  from  the  brick  casing.  The  gases  then 
return  through  the  cylinder  over  the  material  to  be 
dried,  and  are  exhausted  by  a  fan,  along  with  the  vapours 
given  oft,  from  the  feed  end. — \V.  H.  C. 

Kilns  ;    Method  of  and  means  for   utilising  tlic  lieat  in 

tunnel  .     6.   <  hernial,   Djursholm,  Sweden.     Eng. 

Pat.    17,947,    Sept.    5,    1905. 

To  utilise  the  heat  in  intermittent  tunnel  kilns,  air  is 
introduced  into  the  cooling  compartment  in  larger  quantity 
than  is  needed  for  the  combustion  of  the  fuel  used  to 
generate  heat  for  the  baking  compartment,  the  excess  of 
heated  air  so  obtained  being  then  conducted  into  the 
preliminary  heating  compartment  through  a  suitably 
controlled  conduit  situated  underneath  the  trucks  in 
the  cooling  compartment  and  passing  by  the  baking 
compartment. — C.  S. 

Ovens  or  stoves  for  heating,   drying,   baking,  enamelling, 

and  other  purposes  ;    Impts.  in  .     A.   \V.   Xavlor, 

Halton.     Eng.   Pat.    1S,545,  Sept.    14,    1905. 

A  portable  stove  or  oven  heated  by  gas  is  constructed 
with  the  side  plates  fitting  into  specially  formed  grooves 
in  the  end  plates.  At  the  top  of  the  oven  is  a  perforated 
ventilating  flue,  the  inlets  to  which  may  be  closed  by  a 
sliding  valve,  to  regulate  the  ventilation  of  the  oven. 

— W.  H.  C 

Drying  process  ;  An  improved and  apparatus  there- 
for.     A.  H.  Messinger  and  V.   Popper,   Vienna.     Eng. 
Pat.   25,871,    Dee.    12,    1905. 
The  claim  relates  to  "  stage  or  tier-trough  drying  appara- 
tus  '  in  which  the  troughs  are  of  equal  size.     Thetwoupper 
troughs  are  fed  simultaneously  with  fresh  material  which 
is   discharged   when    partly   dried   into   a   lower   trough, 
common  to  both,  the   object  being  to  avoid  the  loss  of 
drying  effect  due  to  the  shrinkage  of  the  material.     Claim 
is  also  mado  for  an  adjustable,  slide   which  divides  the 
feeding  shoot  so  that  the  amount  of  material  fed  to  the 
upper   troughs     may    be    regulated,    and   for   adjustable 
-  or  dampers  to  control  the  admission  of  heated  air 
to  the  apparatus. — \V.  11.  C. 

U.mtei.  States  Patents. 

Filter-plate.     \V.    B.     Ulbright,   Chicago,   111.      U.S.   Pat. 

313,395,  Feb.  27.   1906. 
The  claim  is  tor  ^  filter-plate  constructed  with  a  ribbed 
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centre,  6,  and  an  outstanding  rim,  12,  the  Burface  of  the 
10,  between,  6,  and.  12,  being  Btndded  with  "round 
knobs  or   buttons,"    II. —  \Y.  H.  (.'. 

Mixing  apparatus  for  dry  materials.     <;.  Raps,  Stolberg, 
Germany.     U.S.    Pat   814,233,    March  6,    1900. 

The  mixer  consists  of  a  tapering  drum  mounted  hori- 
zontally, the  larger  end  being  entirely  closed,  whilst  the 
smaller  end  is  fitted  with  feed  and  discharge  openi 
formed  by  means  of  a  flange  and  ring,  the  latter  spaced  from 
the  walls  of  the  drum.  A  number  oi  spiral  blades  are 
arranged  inside  the  drum,  and  the  whole  is  rotated  by 
suitable  means.     C  8. 

French  Patents. 

Drying  air  for  ventilating  and  general  purposes;  Process 

and  apparatus  for .     ('.  ■'.  S.   Lambert,     Fr.  I'at. 

023,  Jan.  9,  1905. 
The  air  is  tirst  passed  through  a  cooling  chamber  of  any 
one  of  the  usual  types  for  drying  air  by  contact  with  cooled 
surfaces,  the  paint  ol  the  invention  being  that  the  air  is 
not  cooled  below  a  point  just  above  that  at  which  the 
deposited  moisture  freezes.  It  is  then  passed  through  a 
md  vessel  where  it  is  brought  into  contact  with  a 
cooled  solution  of  calcium  chloride.  From  the  combination 
of  these  two  processes  certain  advantages  are  claimed  to 
result.  In  the  first  apparatus,  as  no  snow  or  ice  is  formed. 
the  cooling  surfaces  retain  their  efficiency,  and  there  is 
no  necessity  to  interrupt  the  process  to  thaw  any  deposited 
ice.  In  the  second  apparatus,  as  the  greater  part  of  the 
water  has  been  removed  by  cooling,  a  relatively  small 
quantity  of  calcium  chloride  solution  is  required  to  com- 
plete the  desiccation. — \V.  H.  C. 


Concentrating  apparatus  [for   muddy  liquids], 
Fr.  Fat.  358,998,  Oct.  30,  1905. 


E.    Vial. 


□>      %L 


I'liE  muddy  liquid  enters  the  apparatus  from  a  reservoir, 
placed  at  a  higher  level,  through  the  pipe,  4.  and  the 
valve,  5,  and  passes  through  the  opening,  3,  into  the 
cylinder,  1.  Tuis  latter  has  a  cover,  8,  provided  with  a 
rim,  18,  the  cover  being  perforated  with  round  holes 
through  which  a  number  ot  Biter  till).-,.  12,  hang  down 
into  the  cylinder.  The  liquid  rises  through  the  tubes  bj 
its  own  pressure,  and  collects  in  the  open  tray  formed  by 
the  rim,  18.  from  which  it  is  run  off  to  a  reservoir,  whilst 
the  solid  matter  in  suspension  collects  in  the  lower  part 
of  the  cylinder,  1.  and  on  the  exterior  of  the  tubes,  12. 
When  the  liquid  is  sufficiently  concentrated,  the  supply 
is  shut  off  by  closing  the  valve,  5,  and  the  concentrated 
liquid  is  run  out  by  the  pipe,  6,  and  the  valve.  7.  which  is 
opened  only  during  the  discharge.  An  agitator,  10, 
worked  by  the  rod.  9,  is  used  to  assist  in  discharging  the 
contents  of  the  vessel,  1. 

The  filter-tube  is  shown  on  a  larger  scale  in  Fig.  -• 
It  consists  of  a  cylinder  of  porous  material,  12,  closed  at 
the  bottom  by  the  plate,  15.  and  prevented  from  collapsing 
bv  the  inner  perforated  cylinder,  17.  The  tubes  are  kept 
ni  position  bv  the  bent  rods,  16,  20,  attached  to  the 
torn  of  the  tubes  and  fastened  to  bar-.  L9,  which 
are  placed  across  the  rim.  is.  When  it  is  desired 
to  wash  the  filters,  the  rod.  _'n.  i-  loosened  and 
the  tubes  are  plunged  alternately  up  and  down  in  the 
vessel,  1,  whereby  the  deposit  is  washed  off  by  the  con- 
centrated liquid. — YV.  H.  (_'. 

Gases ;    Process   of   compressing .     G.    Meyersberg. 

Fr.  Pat.  359,003.  Oct.  30.  1905. 
The  claim  is  for  a  process  of  compressing  air  or  gases 
which  consists  in   passing  the  gas  through  a  serie3  of 
vessels  in  which  it  is  heated.     The  heat  tated 

to  be  converted  into  kinetic  energy  which  is  applied  to 
cause  the  gas  to  leave  the  apparatus  at  a  higher  pressure 
than  that  at  which  it  enters.  — W.  H-  C 

Machines  for  aspirating  air  laden,   uith  earthy  or  dusty 

matter;    System    of  filtration  for   protecting  .     G. 

Todeschini.  Fr.  Fat.  359,054,  Nov.  2,  1905.  Lnder 
Int.  Conv.,  Xov.  3,  1904. 

In  order  to  protect  the  moving  parts  of  the  air-pump 
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from  the  abrasive  action  of  the  dusty  matter  in  the  air, 
tlie  latter  is  drawn  through  a  washer.  The  washer  con- 
sists if  a  vessel,  partly  tilled  with  water.  The  air  enters 
by  a  pipe  opening  below  the  surface  of  the  liquid,  at  one 
end  of  the  vessel,  and  passes  to  the  air-pump  through 
another  pipe,  above  the  surface  of  the  liquid  at  the  other 
end.  As  the  air  thus  traverses  the  whole  length  of  the 
vessel,  any  bubbles  formed  will  be  broken  before  they 
reach  the  outlet.  To  diminish  the  size  of  the  bubbles, 
the  liquid  is  rendered  milky,  dense  and  soapy  by  the 
addition  of  calcium  carbonate,  soft  soap  and  "  ereoline." 

— W.  H.  C. 

German  Patent. 

Heat-insulating  composition   for  stem  sd  tin  like. 

V.  Holczabek.     Ger.  Pat.  165,34-2.  Feb.  20,  1904. 

The  seed-pods  of  the  cotton  plant  are  mixed  with  a  binding 
agent  and  incorporated  with  other  insulating  substances, 
such  as  kieselguhr,  asbestos,  tar  and  asphaltum.  For 
example,  SO  kilos,  of  the  cotton-seed  pods  are  mixed  with 
about  20  litres  of  water,  about  15  kilos,  of  a  binding  agent, 
such  as  clay,  are  gradually  added,  and  then  12 — 20  kilos, 
of  kieselguhr. — A.  S. 


II.— FUEL,    GAS,    AND    LIGHT, 

(Continued  from  page  258.) 

Cyanogen  in  coal  gas.     A.   Samtleben.     J.  Gasbeleueht., 
1906,  49,  205—209. 

The  author's  experiments  were  carried  out  at  the  Bernburg 
gas  works  where  no  cyanogen  extractor  is  in  use.  The 
gas  at  the  inlet  and  outlet  of  the  purifier  boxes  contained, 
on  the  average,  213-4  and  ISO  grins,  of  hydrogen  cyanide 
per  100  cb.  m.  respectively.  The  average  test  of  the  town 
gas  was  16-4  grins,  of  hydrogen  cyanide  per  100  cb.  m., 
the  water  in  the  holder  containing  I3"5  grms.  per  1  eb.  m., 
which  acted  on  the  paint  of  the  holder  causing  blue 
stains.  The  composition  of  the  purifying  material 
after  one  year's  working  was  :  Prussian  blue,  3-65  per  cent. ; 
thiocyanate,  0-27  per  cent.  ;  sulphur,  35-51  per  cent.  ; 
sulphuric  acid,  1-35  per  cent.  ;  ammonia,  0-59  per  cent.; 
water,  8-32  per  cent.  Calculated  from  the  amount  of 
hydrogen  cyanide  removed  from  the  gas,  the  purifying 
material  should  have  contained  6-3  per  cent,  of  Prussian 
blue.  The  difference  is  attributed  to  the  action  of  oxygen, 
2  per  cent,  of  air  having  been  admixed  with  the  gas. 

The  rate  of  formation  of  cyanogen  in  the  retort  during 
one  carbonising  period  was  ascertained  with  Zwickau 
(Saxon)  and  Yorkshire  silkstone  coal  at  temperatures  of 
about  950"  and  1050°  C.  Two  curve-diagrams  are  given 
showing  grms.  of  hydrogen  cyanide  per  100,  cb.m.  of 
gas  as  ordinates  with  hours  of  carbonisation  as  abscissae. 
The  maximum  was  reached  in  the  different  cases  some- 
where after  the  second  hour. — R.  L. 

Carbon    monoxide ;     Difficulties    in    the    determination    of 

in  aaseous  mixtures.     A.  Gautier  and  Clausmann. 

XXIII.,   page  337. 

Fuel  trade  of   France.      Mining  World,  March   10,  1906. 

I.MroRTS  in  1905  were  somewhat  less  than  in  1904,  but 
exports  showed  an  increase.  Business  has  been  trans- 
acted principally  with  Great  Britain  and  Belgium, 
although  Germany  has  sent  more  coke  to  France  than  any 
other  country. 

The  foreign  trade  in  the  past  year  was  as  follows  in 
metric  tons  : — 

Imports.  Exports. 

Coal 10,513,920  1.658.680 

Coke    1,632,710  242,040 

Briquettes    399.390  -- ,:un 

Total 12.546,020  1,989,660 

Changes  in  1905  from  1904  were: — Coal  imports, 
decrease  of  370,948  tons  ;  exports,  increase,  538,533  tons. 
Coke,  imports,  decrease,  23,654  tons ;  exports,  increase, 
81,459     tons.     Briquettes,     imports,     decrease,     12S.717 


tons;  exports,  increase.  22,152  tons.  Imports,  as  a> 
whole,  show-  a  falling  off  from  1904  of  523.319  tons ; 
exports  an  increase  ot  642, 13S  tons  ;  a  balance  in  favour 
of  exports  of  11S.819  tons. 

Of  the  imports  in  1905  Great  Britain  furnished  5.759,010 
tons  of  coal  (5,797.316  tons  in  1904)  ;  Belgium,  3,460,430 
tons  of  coal  (3,855,547  tons  in  1904),  and  500,690  tons  of  coke 
(527,948  tons  in  1904):  Germany,  850,490  tons  of  coal 
(888,455  tons  in  1904).  and  1, 114,850  tons  of  coke  (1,1 12,650 
tons  in  1904) ;  while  the  remainder  was  contributed  by 
various  other  countries.  Of  the  exports  Belgium  received 
1,148,000  tons  of  coal  (063,700  tons  in  19G4),  and  69,550 
tons  of  coke  (44.824  tons  in  1904) ;  Switzerland,  210,050 
tons  of  coal  (168,524  tons  in  1904).  and  44,070  tons  of  coke 
(36.562  tons  in  1904) ;  French  and  foreign  vessels, 
132,940  tons  of  coal  (137.033  tons  in  1904),  and  32,470  tons 
of  briquettes  (50.53!  tons  in  1904)  ;  whilst  the  balance 
was  for  various  countries.  [T.R.] 

English  Patents. 

Peat    fuel;     Manufacture    of   .     Central    Torfkohlen 

Ges.m.b.H„      Berlin.       Eng.      Pat.     27,397,     Dec.    15, 
1904.     Under  Int.  Conv.,  Dec.  17,  1903. 

See  Fr.  Pat.  349,139  of  1904  ;  this  J.,  1905,  612.— T.  F.  B. 

Fuel ;    Artificial .     P.  Grayson.  London.     Eng.  Pat. 

10,866,  -May  24,  1905. 

Coal  (about  2  lb.)  reduced  to  the  form  of  impalpable 
dust  is  mixed  thoroughly  with  plaster  of  Paris  (about 
3  oz.)  or  cement,  or  both  :  from  6  to  18  oz.  of  water  are 
added,  and  the  mixture  is  compressed  into  any  desired 
shape.  Other  binding  and  combustible  materials  may 
also  be  incorporated. — H.  B. 

Gas  furnaces  for  charcoal  and  like  kilns.     J.  Buchanan, 
Liverpool.     Eng.  Pat.  4921,  March  9,  1905. 

The  claim  is  for  a  furnace  for  heating  animal  charcoal 
kilns  in  which  the  gas  passes  from  a  gas  chamber  to  a 
mixing  chamber,  provided  with  air-inlets  spaced  alter- 
nately with  the  inlets  for  gas  and  the  outlets  through 
which  the  mixture  escapes  to  a  combustion  chamber. 
To  avoid  long  tongues  of  flame  and  to  get  a  better  distri- 
bution of  the  heat,  perforated  blocks  of  metal  or  of  refrac- 
tory material  are  placed  over  the  gas  outlets,  or  the  whole 
of  the  interior  of  the  heating  chamber  may  be  packed 
with  such  blocks  or  with  bricks.  The  lower  heated  parts 
of  the  kiln  are  surrounded  by  a  casing,  and  the  air  is 
circulated  through  the  chamber  so  formed,  to  pre-heat 
it  and  to  cool  the  contents  of  the  kiln.  The  air  may  be 
further  heated  before  it  reaches  the  mixing  chamber,  by 
passing  it  through  flues  formed  in  the  brickwork  of  the 
combustion  chamber,  and  the  heating  effect  of  the  gaseous 
fuel  may  be  increased  by  injecting  compressed  air,  with 
or  without  oil  spray,  into  the  mixing  chamber. — W.  H.  C. 

Gas;    Furnaces  and  retorts  for  the  manufacture  of  . 

A    Kummens,  Koekelberg,  Belgium.     Eng.  Pat.  9151, 

May  1,  1905. 
See  Ft.  Pat.  353,865  of  1905  ;  this  J.,  1905,  1057.— T.  F.  B- 

Kilns  for  generation  of  gas,  roasting  and  the  like  ;   Rotary 

.     S.    E.    Sieurin,   Hoganas,    Sweden.     Eng.    Pat. 

15,83S,  Aug.  2,  1905. 

See  Fr.  Pat.  356,615  of  1905  ;  this  J.,  1906,  11.— T.  F.  B. 

Eetorts  for  the   destructive   distillation  of  coal ;     Vertical 

.     H.     W.     Woodall,     Wimborne,     and    A.     McD. 

Duckham,      Upper     Parkstone,      Dorset.     Eng.      Pat. 
21,447,   Oct.  21,   1905. 

The  claim  relates  to  the  method  of  removing  the  coke 
from  vertical  retorts  (described  in  Eng.  Pat.  16,497  ot 
1903;  this  J.,  19U4,  744),  and  consists  in  arranging  a 
horizontal  plate  underneath  the  lower  end  of  each  retort, 
but  above  the  level  of  the  water-seal.  The  coke  rests_on 
this  plate  instead  of  in  the  water  of  the  seal,  and  is  not 
damaged  by  too  long  contact  with  the  water.  A  water- 
cooled  pusher  or  rake,  operated  from  without  the  casing, 
pushes  the  coke,  at  intervals,  from  the  plates  on  to  a 
belt  conveyor  which  carries  it   away  through  the  water- 
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.-ml.     Bj  regulating  the  rote  at  whioh  the  push 

the  feed  of  ooal  into  the  retorts,  and  the  degrei  i  bon- 

iaation  is  adjust*  d      Will'. 

Gas  for  illuminating  and  heating  purposes,  and  apparatus 

therefor.  A.  II.  Arzt  and  8.  Baron,  London.  Eng. 
Pat.  24,242,   Nov.  9,   L904. 

Am  is  blown  simultaneously  into  a  gas-holder  and  int 

■  .it inn.  if.  -  ering,  m  the  latter,  a  finely  divided 

supply  of  liquid  hydrocarbon  which  trickles  down  through 
a   nin.--   i'i    porous  material   capable    of   yielding  ailii 
hydride.      The   porous   mat 

powdered  magnesia,  silica,  and  a  saturated  solution  of 
sodium  chloride  into  a  -tdl  paste,  moulding,  drying  and 
baking  the  product,  and  impregnating  it  with  triet 
sUioo-formate.  SiH(OCoHr)j.  Tin-  material  is  said  to 
evolve  liiioon  hydride,  sill,,  which  is  immediately  deooin 
posed,  the  silicon  being  oxidised  whilst  the  hydrogen 
unites,  in  tl  ■  ie,  wuli  t  lie  vapour  in  the  ear  lane 

the  gas   produced   being  conducted  into  the  gas-holder 
and    mixed    with    the   air    therein. — H.  B. 

Combustion    gates    nndtr   pressure;    Apparatus  for  pro- 
ducing   for  use  as  motive  power  for  driving  turb 

and  the  like,  ami  means  in  combination  therewith  for 
producini)  a  liquid  jit.  A.  Yout,  London.  Eng.  Pat. 
•J0.17>.  Dec  I,  1904. 

Air.  and  combustible  gas  (or  sprayed  liquid  fuel) 
admitted  continuously  under  pressure  into  a  strong  steel 
cylinder,  wherein  they  hum.  with  the  production  of  hot 
gases  under  high  pressure,  which  are  led  out  at  high 
velocity  through  a  discharge  nozzle  at  the  end  of  the 
cylinder  to  the  apparatus  in  which  the  motive  power  is 
to  be  developed.  Within  the  outer  cylinder  is  a  series 
of  concentric  cylindrical  casings,  of  thin  sheet  nickel  or 
the  like,  one  within  the  other.  The  compressed  air  supply 
is  obliged  to  pass  consecutively  up  and  down  the  annular 
spaces  between  the  cylindrical  casings,  before  it  encounters 
the  gas  supply  on  entering  the  innermost  casing.  In  this 
way  the  air  is  preheated,  and  loss  of  heat  by  radiation  is 
minimised.  The  discharge  nozzle  may  be  surrounded  by 
another,  supplied  with  liquid,  whereby,  owing  to  the 
injector  action,  a  jet  of  liquid  at  high  velocity  may  be 
formed.—  H.  B. 

Suction-Gas   producer   plant.        C.    Whitfield,    Kettering. 
Eng.  Pat.  4917.  March  9,  1905. 

The  gas-outlet  pipe  from  a  producer  passes  vertically 
downwards,  and  opens  into  the  top  of  an  enclosed  tank 
let  into  the  ground  :  the  scruhber  rises  vertically  above 
tho  same  tank,  which  i-  long  enough  to  extend  beneath 
the  open  ends  of  both  the  pipe  and  the  scrubber,  and 
leave  a  portion  open  at  the  top  to  the  atmosphere.  A 
tiange,  depending  from  the  top  of  the  tank  into  the  water 
therein,  seals  off  the  open  part  from  that  through  which 
the  gas  Mows  on  its  way  from  the  pipe  to  the  foot  of  the 
scrubber,  and  permits  the  water  level  to  rise  and  fall, 
in  the  part  below  the  pipe  and  scrubber,  at  each  suction 
stroke.  The  vertical  portion  of  the  gas-outlet  pipe  is 
grooved  spirally  on  its  exterior  and  is  enclosed  in  an 
open-ended  concentric  sleeve  from  which  a  branch  pipe 
leads  to  the  generating  chamber  of  the  producer  ;  water 
is  allowed  to  now  down  the  spiral  grooves  and  is  vaporised 
by  the  heat  derived  from  the  out-flowing  gas;  and  the 
mixture  of  air  and  steam  is  aspirated,  at  each  stroke,  into 
the  producer  from  the  annular  space  between  the  gru 
pipe  and  the  sleeve. — H.  B. 

Gas  prod'tr,  rs  ;    Impts.   in  .     Taneyes.   Ltd.,   Soho, 

Staffs.,     and    J.     Robson,    jun.,    Handsworth,    Staffs. 
Eng.  Pat.  8534.  April  20,  1906. 

The  gas  producer,  which  is  designed  for  use  with  bitu- 
minous coal,  and  more  particularly  as  a  suction  producer, 
i-  provided  at  the  lower  part  of  the  combustion  chamber 
with  an  annular  water-vaporising  chamber,  through 
which  the  air  supply  is  led  before  passing  to  the  upper 
part  of  the  combustion  chamber.  Whilst  gas  is  I 
produced,  the  air  and  vapour  are  led  only  in  a  downward 
direction  through  the  fuel :  hence  the  tarry  matters  given 
off  by  the  fresh  fuel,  which  is  charged  into  the  producer 


from   above,     havo    to     pass    downward-     thron 

incandescent    zone,    I ompletely     gasified.      \ 

blown  and  suitably  valved  pipes  are  provided,  whereby, 

in  starting  the  combust ,  airoanb  bio 

ownwards  througl  [1  an  additional  tan 

beam  is  required,  the  hot  led  through  a 

Jar   interohanger   containing    water,   over   winch   an 
additional  air  current  is  drawn.  —  II.  I!. 

.     Construction    ami   method  of 
of  .     II.    Lane,    Manchester. 

May    19.    l 

lii  t:   producer   is  of  the   intermittent    type,   and  during 
the  steaming  period  the  hove  and 

the  fuel   so  as  to  e  the  same,   partly  in  an 

<.i  direction  and  partly  downward.  The  gas  is 
collected  in  an  annulai  conduit,  in  the  thickness  of  the 
briokwork  shell  of  the   producer,  about  i  the 

height   of   the  column   01   fuel,   and   communicating  with 
the  generating  chamber  by  i  iiorations. 

trie  glow  lamps;    Process  of  making  a  metallic  con- 
Man  between  the  light-emitting  bodies  and  the  supply 

corvluctors  of .     H.   Kuzel,  Baden,  Austria.     Eng. 

Pat.  15,462,  duly  27,  1995. 
A  metallic  connection,  between  the  light-emitting  body 
and  its  supply  conductor.-,  is  made  by  applying  to  the 
joints  a  metal  of  high  melting  point  whilst  such  metal  is 
in  a  colloidal  or  pasta  condition,  as  described  in  Eng. 
Pat  28,154  of  1904  (this  J.,  1906,  115),  drying  the  pasty 
substance,  and  heating  the  joints  gradually  to  a  white 
heat  in  a  neutral  atmosphere. — H.  B. 

United  States  Patents. 

producers  ;  Process  of  operating .     B.  E.  Eldrd. 

Bronxville,  N.Y.,  Assignor  to  Combustion  Utilities 
Co.,  New  York.  U.S.  Pat.  813,628,  Peb.  27,  1906. 
The  process  of  operating  a  gas  producer  consists  in 
cooling,  purifying  and  compressing  products  of  com- 
bustion,  and  feeding  these  compressed  gases,  admixed 
with  air,  into  the  producer  in  the  form  of  a  high-pressure 
jet,  through  an  unsealed  passage  way,  containing  a 
similar  mixture,  whereby  il"  feed  will  respond  to  the 
pressure  in  the  producer. — W.  C.  H. 

Gas-producer.     C.  Ellis,  Assignor  to  Combustion  Utilities 
Co.,  Xew  York.      U.S.  Pat.  813,629,  Feb.   -'7. 

This  patent  covers  an  arrangement  of  a  gas  making  and 
using  plant,  which  forms  an  almost  closed  system.  The 
gas  supplied  by  the  producer  is  used  in  heating  a  furnace, 
and  the  products  ot  combustion,  low  in  carbon  dioxide 
or  containing  an  excess  of  oxygen,  escape  to  the  stack. 
The  stack  is" tapped  by  a  pipe  through  which  a  portion 
of  the  products  of  combustion  are  withdrawn.  This 
pipe  is  surrounded  by  a  casing,  provided  with  an  inlet 
for  air,  for  the  purpose  of  coofing  the  products  of  com- 
bustion in  the  pipe  ;  and  the  air  thus  heated  is  used  as 
the  supporter  of  combustion  in  the  furnace,  the  movement 
of  the  air  being  effected  by  a  fan,  on  the  pressure  side  of 
which  an  excess-outlet  is  arranged,  !.•..  between  the  fan 
and  the  furnace.  The  products  of  combustion  are  drawn 
from  the  stack,  through  the  coobng  apparatus,  and 
delivered  to  the  gas  producing  zone  of  the  producer  by 
means  of  a  fan.  There  is  a  valved  air-inlet  on  the  pipe 
on  the  suction  side  of  the  fan,  by  which  air  is  mixed 
with  the  products  of  combustion  introduced  into  the 
producer,  and  a  valved  waste-outlet  on  the  pipe  connecting 
the  fan  with  the  producer. — W.  C.  H. 

Gas ;    Apparatus  for   producing .     C.    Ellis,    White 

Plains,  X.Y.  U.S.  Pat.  814,279,  March  6,  1906. 
The  gas-producing  plant  described  comprises  a  fuel- 
burning  furnace,  provided  with  a  chimney  stack,  from 
which  hot  products  of  combustion  are  drawn  through 
a  gas-washer,  by  means  of  a  fan,  and  forced,  when  washed, 
into  a  producer,  the  pipe  connections  being  also  provided 
with  means  for  admixing  regulated  amounts  of  air  with 
the  washed  gases  before  entering  the  producer.  (See  also 
preceding  abstract.) — W.  C.  H. 
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Oas  ;    Process  of  generating  .     C.  Ellis.  Assignor  to 

Combustion  ltilit.es  Co.,  New  York.  U.S.  Pat. 
814,001,  Feb.  27,  1906. 
I>-  the  generation  of  gas  in  a  gas  producer,  an  end  jthermic 
body  consisting  of  mixed  products  of  combustion  from 
different  sources,  is  supplied  to  the  draught  current, 
whereby  the  temperature  of  this  endothermic  body  may 
be  regulated  to  any  desired  degree.  The  mixture  may 
consist  of  the  products  of  combustion  from  a  furnace 
treating  ore  and  of  those  from  a  boiler  furnace. — R.  L. 

Gas-producer.     J.  H.  Swindell,  Pittsburg,  Pa.     U.S.  Pat. 
814,249,  March  6,  190b. 

In*  the  producer  described,  a  combustion  chamber,  a 
cooler,  a  scrubber,  and  a  purifier  chamber  are  all  included 
in  the  same  casing,  and  suitably  connected.  The  com- 
bustion chamber  is  provided  with  a  water-seal  ash-pit, 
and  at  the  bottom  of  the  cooler  is  a  water-seal  tar-receiving 
pan,  which  extends  beyond  the  casing,  to  allow  of  the 
removal  of  tar,  without  interrupting  the  working  of  the 
apparatus.  Air  and  steam  are  introduced  into  the  space 
beneath  the  grate,  the  steam  being  supplied  from  a  tank 
or  boiler  which  surrounds  a  portion  of  the  combustion 
chamber,  and  the  air  through  a  draught  pipe,  into  which 
steam  from  the  boiler  is  directed.  The  steam  pipe  is 
provided  with  a  valve,  and  the  draught-pipe  with  a 
damper,  both  of  which  are  automatically  controlled  by 
the  pressure  of  the  gas  issuing  from  the  apparatus  ;  the 
suction  of  the  gas  afreets  a  diaphragm  which  is  connected 
with  a  walking- beam  connected  with  the  valve  and 
damper.— YV.  C.  H. 

French  Patents. 

Briquettes  ;    Lignite  or  peat  .     C.   F.   M.  Guirouvet. 

Fr.  Pat.  350,424,  Dec.  24,  1904. 

Peat  or  lignite  is  distilled  in  a  retort,  and  the  residual 
coke  is  pulverised  and  incorporated  with  tar  and  a  small 
quantity  of  saltpetre,  the  whole  being  compressed  in 
moulds,  then  dried,  and  reheated  in  an  oven  until  the 
liberation  of  fumes  has  ceased. — C.  S. 

Peat  ;    Process   for   rf<  siccating   and   preparing ,    for 

utilisation    as  fuel  or  litter.     D.    R.    O'Sullivan-Beare. 
Fr.  Pat.  358,699,  Oct.  20,  1905. 

After  pressing  out  the  greater  part  of  the  "  free  "  water 
hf  mechanical  means,  the  "latent"  water  in  the  peat 
is  liberated  by  the  application  of  heat  in  a  suitable  manner, 
so  as  to  soften  the  fibre.  The  softened  peat  is  next 
treated  in  a  special  filter-press,  so  as  to  break  the  fibres 
and  express  the  contained  water,  the  residue  being  put 
through  a  felting  process  and  pressed  into  solid  briquettes 
in  suitable  moulds. — C.  S. 

Combustible  ;    Artificial .  and  process  for  its  manu- 
facture.    A.  Engle.     Fr.  Pat.  358.831,  Oct.  24,  1905. 

NlGHT-son. and  similar  matters  are  mixed  with  quicklime, 
which  absorbs  water  and  also  renders  them  inodorous. 
The  resulting  mass  is  mixed  with  twice  its  bulk  of  pow- 
dered coal  and  is  made  into  a  mass  with  tar  or  oil  residues 
and  briquetted. — W.  H.  C. 

Coal  and  similar  combustibles;    Compound  for  assisting 

the  combustion  of ,  and  for  preventing  tin   dickering 

and    destruction    of    the    fire-hart.     J.    A.    Fravcl.      Fr. 
Pat.  358,807,  Oct.  24,  1905. 

A  solution  of  alkali  nitrates,  holding  in  suspension  a 
small  proportion  of  ferrous  oxide,  is  sprinkled  over  the 
coal  or  other  combustible  before  the  latter  is  charged 
into  the  furnace,  or  it  may  be  sprayed  over  the  fire  itself. 
The  nitrates  are  decomposed  by  the  heat  and  liberate 
oxygen  which  assists  the  combustion,  whilst  the  bases 
present  combine  with  any  silica  in  the  fuel  to  form  an 
ash  which  does  not  produce  clinker  on  the  bars. — W.  H.  C. 

Gaseous   mixture;   Apparatus   for   detent   ning   the  pro- 

portions  of  a .     P.  de  Bruyn,  G.m.b.H.     Fr.  Fat. 

358,515,  Oct.  14,  1905. 

The  gas  to  be  examined  is  admitted  at  the  enclosed  base 
of  a  chimney  which  surrounds  another  chimney,  of  much 


smaller  diameter,  in  which  a  flame  is  burning.  The 
diameter  of  the  inner  chimney  diminishes  towards  the 
top,  and  a  long  flame  is  produced  within  it.  The  gas 
under  examination  partly  enters  the  lower  end  of  the 
inner  chimney,  thus  furnishing  the  oxygen  required  by 
the  flame,  and  partly  Hows  up  outside  it,  escaping  at  the 
top  into  the  atmosphere.  According  as  the  gas  contains 
less  or  more  oxygen,  the  ftame  lengthens  or  shortens 
proportionately,  and  by  observing  the  length  of  the  flame 
by  means  of  a  scale  behind  it,  the  composition  of  the  gas 
is  determined. — H.B. 

Water-gas ;   Device   for   introducing .    into    coal-gas 

retorts.     J.  E.  Goldschmid.     Fr.  Pat.  358,562,  Oct.  16, 
1905.     Under  Int.  Conv.,  Oct.   17,   1904. 

The  elbow  pipe  through  which  the  water-gas  is  led  into 
the  gas  retort  is  provided  at  the  angle  with  a  perforated 
plug  and  a  lateral  screw  stopper  so  arranged  that,  by 
removing  the  plug  or  the  stopper,  access  can  readily  be 
had  to  either  limb  of  the  elbow  pipe. — H.  B. 

Gas    generator    in    direct    connection    uilh    a    burner.     L. 
Koester.     Fr.  Pat.  358,632,  Oct.   18,   1905. 

The  generator  chamber,  containing  the  fuel,  is  placed  in 
direct  communication  with  the  boiler  or  other  apparatus 
to  be  heated,  and  streams  of  air  are  admitted  both  above 
and  below  the  opening  in  the  masonry  through  which 
the  generator  gas  enters  the  combustion  chamber  of  the 
apparatus  in  question,  these  air  streams  serving  to  keep 
the  masonry  cool  by  flowing  over  its  outer  surfaces  before 
entering  the  combustion  chamber. — H.  B. 

Contact   material  [for  gas  mixtures] ;     Support  for . 

Soc.    Francaise   dTneandescence   par   !e   (iaz   (Systcme 
Auer).     Fr.  Pat.  358,8(18.  Oct.  24.  1905. 

In  the  production  of  illuminating  or  heating  gas  by 
catatytic  processes,  notably  in  the  reduction  of  carbon 
monoxide  with  hydrogen,  the  temperature  of  reaction 
may  be  considerably  reduced  and,  incidentally,  the  catalytic 
power  of  the  contact  material  strengthened,  by  employing 
a  fibrous  substance  or  filaments  as  support  for  the  latter. 
For  instance,  fibrous  asbestos  may  be  impregnated  with 
a  solution  of  a  salt  of  iron,  nickel,  cobalt  or  copper,  which 
latter  is  then  transformed  into  the  oxide  and  subsequently 
reduced  to  the  metal. — R.  L. 

Gaseous  medium  for  carrying  tin  vapours  of  volatile  com- 
bustible liquids  ;  Process  for  producing  a  non-oxidising 

.     C.  Martini  and   H.  Huncke.     Fr.  Pat.  359.01s, 

Oct.  31,  1905.     Under  Int.  Conv..  -May  15,  1905. 

A  combustible  gas,  such  as  coal  gas,  is  mixed  with  the 
quantity  of  air  necessary  for  its  complete  combustion, 
and  the  mixture  is  burned  continuously  in  a  closed 
chamber,  in  the  absence  of  air.  The  gaseous  products  of  the 
combustion  are  led  through  a  cooling  device  into  a 
carburetter,  containing  gasolene  or  the  like,  for  the 
production  of  carburetted  gas.  It  is  claimed  that  this 
non-oxidising  vehicle  for  the  combustible  vapour  is  safer 
than  air  or  the  exhaust  gases  from  gas  engines,  boiler 
furnaces,  &c,  whilst  being  cheaper  than  carbon  dioxide. 

— H.  B. 

F.hctric  incandescence  lumps;  Process  of  making  lumi- 
nous  bodies  for .     H.    Kuzel.     Fr.    Pat.    359,025, 

Jan.  9,   1905. 

See  Fng.  Pat.  28,154  of  1904;  this  J.,  1906,  115—  T.F.B. 

Carbon  filaments  for  incandescence  lamps,  and  process  for 
making  the  same.  Cie.  Franc,  pour  1' Exploitation  des 
Procedcs  Thomson- Houston.  Jr.  Pat.  358,921,  Sept. 
5,    L905 

See  Eng.  Pat.  6959a  of  1904 ;   this  J.,  1905,  721.— T.F.B. 

Incandescence  electric  lamps  with  filaments  of  tungsten, 
molybdenum,  or  similar  metals;  Process  of  manu- 
facturing   .     Siemens  and  Halske,  A.-G.     Fr.  Pat. 

359,010,   Oct.   31,    1905.     Under  Int.   Conv.,   Nov.    15, 
1904. 

See  Eng.  Pat.  23,098  of  1905 ;  this  J.,  1906,  1 15.— H.  B. 


kprtl  le.  n ■,     [JX— DESTRUCTIVE  DISTILLA!     IN.  4a    Ci    l\      COLOURING  MATTERS 


IH.-DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

rom  /"/;/'   258.) 

I'tti,  ■  eta.     I'.S.  Customs  I  leoision,  Jan.  10 

Tbm  United  States  Circuil  Court  ol  Appeals,  decided 
iliai  the  provision  in  paragraph  626  of  the  tariff,  "that 
it  there  be  imported  into  the  United  stales  ornde  petroleum 
or   the    produets   of   crude    petroleum    produced    in   any 

country  which  imposes  a  duty  on  crude  petroleui 'its 

produota  exported  from  the  United  States,  there  shall  in 
Buoh  oaaee   be  levied,   paid  and  oollected  a  duty  upon 

crude  petroleum  or  its  products  bo  imported,  equal 
to  ilu'  duty  imposed  bj  suoh  country,"  means  that  when 
crude  petroleum  is  imported  into  the  Doited  States  it 
shall  pay  whatever  dun  is  laid  upon  it  by  the  country 
«  here  U  is  produoed.  Further,  «  hen  any  produot  of  crude 
petroleum  is  so  imported  it  Bhall  pay  the  duty  imp 
upon  such  produot  by  the  country  where  suoh  product  is 
produced.  If.  however,  the  country  making  the  product 
OSes  no  duty   on   similar   products   from    the   [Jnited 

■-.  the  produot  shall  have  free  entry  into  the  United 
states  even  though  the  nude  petroleum  from  which  the 
produot  is  mad.'  be  produoed  by  a  country  imposing  a 
duty  on  the  crude  petroleum  of  the  United  States.  Tlius 
Russia  and  Germany  each  impose  a  duty  on  crude 
petroleum  and  its  produets  imported  from  the  United 
Siat'.-s,  wlule  Belgium  doe,  not.  Hence  parallin  oil  manu- 
factured m  Germany  from  Russian  petroleum  is  subject 
to  the  rates  levied  by  German}  on  Cmerioan  paraffin  oil, 
while  parallin  oil  manufactured  in  Belgium  from  Russian 

'leuin  is  free  of  duty  when  imported  into  the  United 
states.  The  Court  further  held  by  a  majority-opinion  that 
the  provision  of  paragraph  633  for  the  free  entry  of 
paraffin  does  not  operate  to  exclude  it  from  the  provision 
tor  products  of  crude  petroleum  as  above  given;  also 
that  the  same  provision  includes  the  more  valuable 
petroleum  produets.  but  not  the  less  valuable  ones, 
such  as  paraftinum  molle  composed  of  paraffin  oil  and 
oeresin,  the  latter  of  principal  value.      [T.R.]    R.  W.  M. 

United  States  Patents. 

DistSUng   icood  and  obtaining  therefrom  the  different  by- 
products ;     Apparatus    for   .     \V.    W.    and    T.   L. 

James.     Rawles    Springs.     Miss.     U.S.     Pat.     813,302, 
Feb.  SO,  1906. 

A  i:r.c  i  \noi  i  \i:.  box-shaped  retort  is  mounted,  by 
inally  opposite  corners,  on  standards  of  equal  height, 
and  is  fitted  with  internal  steam  coils  arranged  along  the 
vertical  sides  of  the  retort,  so  as  to  leave  a  central  space 
for  the  charge  of  wood  to  be  distilled.  Steam  supply 
and  discharge  pipes  are  provided,  the  latter  containing 
a  "  puppet  valve  "  :  and  charging  and  discharging  doors  are 
carried  by  the  vertically  opposite  upper  and  lower  corners 
of  the  retort. — C  S. 

Coke  Oven.     G.    Pierboni   and   P.    Bufano,    ConneUsville, 
Pa.     U.S.  Pat.  814,021,  March  0,  1906. 

The  oven  is  of  ovoid  form  and  is  provided  with  an  arched 
roof,  constructed  of  bricks  of  keystone  form  laid  in  tiers. 
the  ends  of  each  tier  being  closed  with  a  horizontally 
tapered  key  brick,  and  the  centre  of  the  arch  being  closed 
with  an  approximately  ovoid  brick  forming  the  vent  of 
the  oven.  The  oven  is  provided  with  a  door  or  opening, 
the  wall  adjacent  to  the  same  being  concaved  or  arched 
horizontally. — C.  S 

French  Patents. 

Coke  ovens;  Horizontal  ,  with  gas  circulating  alter- 

nutcly    in    opposite   direction  s.     W.    Klonne.     Fr.    Pat. 
368,624,  Oct.  IS,  1905. 

Two  gas  mains  are  provided  at  each  end  of  the  oven,  to 
work  alternately,  each  of  them  delivering  the  gas  into  one 
of  two  parallel,  longitudinal  channels,  situated  in  juxta- 
position underneath  the  sole  of  the  series  of  flues  in  each 
moiety  of  the  oven,  so  that  when  the  one  gas  main  is 


i  ing,   i  he    ;a     ps    i  nnels 

into  certain  of  t  be  Hues,  whilst  the  ws 
in  heating  one  ol  a  pair  of  recuperatoi  .  the  hot  aii   tot 
the  combustion  of  I  lie  ge     being     upplii  I 

n  rator    and    deUvered    into    1 1 ven    i i i  ;b    the 

cond  \\  hen  I  he    1 1  ond  gas  main  Icing, 

the  functions  of  the  chani  I  ond 

ouperatoi    is  h d,  the  hot  air  being  supplied  from 

1st    one.        I'.S. 

Paint  or  composition  ;  Non-cot  ptic  

P.  E.  Dunnet.     Fr.  Pa  I ;.  1905.     \lli  [., 

pago  325. 

Ilyl  i  ■  '  — 

uninflammable     such    as    petroleum     spirit     [b 
A.   Boerner  and  .1.   Flues.     Fr.   Pat  359,044,  0 

1905. 

To    render    volatile    hydrocarbons    uninflammable,    and 

prepare  an  incombustible  solvent  lor  fats,  on.'  part  of 
carbon  chloride  or  tetrachloride  and  two  pans  of  "  heavy 
benzine"  are  mixed  with  varying  quantities  of  turpentine 
spirit, resin,  or  solutions  of  resin  and  heavy  hydrocarbons 
that  will  dissolve  fats.  In  the  product,  the  "  heavy 
benzine"  may  be  replaced  by  petroleum,  forthe  purpose 
of  utilising  it  as  an  addition  to  imperfectly  refined  p 
leiim,  in  order  to  raise  the   flashing   point    and    specific 

gravity  of  the  latter  according  to  requii n  this 

J.,  1905,  962;   Eng.  Pat.  It;.  756).    -C.  S. 


IV.— COLOURING    MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  261.) 

l.i-Anthraguinone.     H.  Dienel.     Ber.,  ]90tJ.  39,  926— 938. 

When  an  alcoholic  solution  of  n-anthrol  is  boiled  in  a 
reflux  apparatus  for  6 — 7  hours  with  sodium  nitrite  and 
zinc  chloride,  in  concentrated  aqueous  solution,  two 
isomeric  nitroso  compounds,  2.1-  and  1.4-  nitro- 
soanthrol,  are  obtained,  which  are  easily  separated 
by  the  greater  solubility  of  the  zinc  salt  of  t  he  1 .  Idem  a- 
tive.  The  former  crystallises  from  alcohol  in  brownish- 
red  or  orange  needles,  decomposing  at  200  ( '.,  whilst  the 
latter  forms  glistening,  light- brown  needles  darkening  at 
-i  15  C,  and  melting  and  decomposing  at  233°  C.  On 
reduction,  the  corresponding  amino  compounds  are 
obtained,  which,  when  subjected  to  oxidation,  yield  1.2- 
and    1.4-    anthraquinone.     The    latter    orj  from 

alcohol  in  long  yellow  needles  melting  at  206°  C.  Reduc- 
tion, acetylation  and  oxidation  led  to  the  formation 
of  quinizariu,  which  possesses  only  weak  mordant-dyeing 
properties. — D.  B. 

English  Patents. 

Sulphur  colouring  matters  [Sulphide  dyestuffs] ;    Manu- 
facture of .  A.  Meyenberg,  J.  T.  Alpass  and  The 

Clayton  Aniline  Co.,   Manchester.     Eng.    Pat.    11,066, 
-May  26,   1905. 

Para-tolctlenediamine  iXH2:CH3:XHo,  1:3:4)  is  heated 
with  twice  its  weight  of  sulphur  in  an  oil-bath,  to 
a  temperature  of  210°— 240°  C,  until  the  evolution  of 
sulphuretted  hydrogen  ceases.  The  melt  obtained  is 
insoluble  in  dilute  solutions  of  sodium  sulphide,  but  if  it 
be  heated  with  caustic  alkali  or  a  similar  compound  to 
about  140°  C,  it  gives  a  soluble  substance  which  dyes 
cotton  a  yellowish- brown  shade  from  a  sodium  sulphide 
bath.  By  exposure  to  the  air,  this  is  converted  into  a 
good  olive-green,  which  is  made  brighter  by  treatment 
with  hydrogen  peroxide  and  is  darkened  by  metallic  salts. 
If  the  para-toluylenediamine  be  heated  with  twice  its 
weight  of  40  per  cent,  formic  acid,  a  compound  is  obtained 
which  melts  at  138°— 140°  C'„  and  gives  a  good  yellow 
dyestuff  on  heating  to  240'  C.  with  twice  its  weight  of 
sulphur.  By  heating  the  formic  acid  derivative  with 
■sulphur  and  sodium  sulphide,  a  brown  sulphide  dyestuff 
is  formed. — A.  B.  S. 
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Lakes  [from  a:o  dyestuffs] ;    Manufacture  of   new   colour 

.     C.    D.    Abel.     From    Act.-Ges.     f.     Anilinfabr. 

Eng.  Pat.  16,170,  -July  24,  1905.     XIILL,  page  325. 

United  States  Patent. 

Anthraquinone  compound  [Anthracene  dyestuff]  and 
process  of  making  same.  M.  H.  Isler,  Mannheim, 
Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshafen  on  Rhine,  Germany.  U.S.  Pat.  SI 4, 137, 
Mich  6,  1906. 

See  Ft.  Pat.  357,138  of  1905  ;  this  J..  1906,  66.— T.  F.  B. 

French  Patent. 

Tanning    and    colouring    materials;     Automatic    extractor 

for .     L.  F.  Jury.     Fr.  Pat,  358,783,  Oct.  7.  1905, 

XIV.,   page   327. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,      AND     FINISHING      TEXTILES, 

YARNS,     AND     FIBRES. 

(Continued  from  page  263.) 

Cotton  dyed  with  sulphide  blacks  ;  Some  remarks  concerning 

Pilling's  paper  on  .     A.   Kertesz.     J.   Soe.   Dyers 

and  Col.,  1906,  22,  93—94. 
The  author  confirms  most  of  Pilling's  results  (this  J.,  1906, 
216).  but,  opposed  to  the  latter,  states  that  after-treat- 
ment with  potassium  bichromate  and  acetic  acid,  has  no 
perceptible  effect  in  preventing  the  tendering  of  cotton 
dyed  with  sulphide  blacks.  He  points  out  that  the  tender- 
ing can  always  be  prevented,  as  was  shown  some  years  ago 
(see  U.S.  Pat.  693,653  of  1902;  this  J.,  1902,  471),  by 
arranging  that  the  final  treatment  of  the  goods  after 
dyeing  is  always  an  alkaline  one.— A.  S. 

Cotton  and  linen  ;    Test  to  differentiate  . 

A.  Herzog.     XXIIL,  page  338. 

English  Patents. 

Cellulose  [Viscose] ;  Apparatus  for  filtering  and  pumping 
or  regulating  the  flow  of  solutions  of .  C.  F.  Top- 
ham.     Eng.  Pat.  5766,  March  IS,  1905.    XIX.,  page  333. 

Wool  lubricant  soluble  in  water.  J.  W.  Riep  and 
G.  H.  Bauer,  Dusseldorf,  Germany.  Eng.  Pat.  7231, 
April  5,  1905. 
100  kilos,  of  castor  oil  are  mixed  with  a  solution  of  50 
kilos,  of  caustic  potash  of  50°  B.  in  50  litres  of  water,  and 
heated  to  99°  C.  Then  40  litres  of  water  are  added 
slowly  so  as  to  prevent  the  temperature  falling  appreciably. 
When  the  liquid  begins  to  rise  in  the  vessel,  another  40 
litres  of  water  are  added  so  as  to  keep  the  temperature 
steady  (because  a  rise  might  cause  complete  saponification) 
until  the  whole  mass  becomes  a  thin  and  clear  liquid  ; 
this  is  diluted  with  water  in  the  proportion  of  1  to  5, 
and  is  then  ready  for  use. 

Only  a  portion  of  the  oil  is  saponified,  and  the  remainder 
is  dissolved  in  the  soap  formed  and  the  excess  of  alkali. 

—A.  B.  S. 

Flax,   hemp,   jute,   tow  and  similar  fibres  ;    Spinning  of 

by  the  wet   process.     P.   Heyndrick,   A.   Delerue, 

J.  Dantzer  and  E.  Mongy,  Lille,  France.  Eng.  Pat. 
21,922,  Oct,  27,  1905. 
In  order  to  soften  the  gummy  matters  which  are  usually 
present  in  the  "  slivers  "  of  the  above  materials,  they  are 
passed  through  a  vessel  of  water  containing  zinc  chloride, 
and  heated  to  from  25° — 30°  C.  before  going  through  the 
process  of  drawing.  The  usual  amount  of  zinc  chloride 
employed  is  2 — 3  grms.  of  the  anhydrous  salt  per  htre  of. 
water,  but  the  proportion  can  be  varied  according  to  the 
nature  of  the  textile  material. — A.  B.  S. 


Dyeing,  mordanting  and  bleaching  of  loose  materials,  spun 

threads,  cops,  knitted  goods,  <£-c.  ;    Apparatus  for  . 

0.  Venter.  Chemnitz.  Germany.  Eng.  Pat.  15,532, 
July  28,  1905. 
The  invention  relates  to  an  apparatus  in  which  the  dye- 
liquor,  &c,  can  traverse  fabric  to  be  dyed  in  either  direc- 
tion without  reversing  the  pump,  and  the  apparatus  can 
also  be  connected  with  suction  or  pressure  pipes  for  the 
purpose  of  sucking  or  forcing  the  liquid  through  the 
material  to  be  treated. 


S- 


^  a. 


zs- 


The  figure  shows  one  form  of  machine.  1  is  the  dye- 
vat  proper,  which  contains  the  material  to  be  treated 
(in  this  case  cops)  and  is  open  at  the  top  ;  2  is  the  closed 
dye  tank,  which  is  connected  with  1  by  means  of  the 
perforated  pipe,  21,  the  three-way  cock,  13,  and  the  vessel, 

20,  to  which  are  attached  the  perforated  spindles,  23,  for 
holding  the  cops.  3,  4,  5  and  6  are  connections  for  steam, 
compressed  air,  vacuum  and  water  respectively.  12,  14, 
and  15  are  three-way  cocks;  7,  is  a  pump,  and  19,  a 
reducing  value.  The  other  connections  are  shown  in  the 
figure.  When  the  material  has  been  placed  in  1,  and  the 
dye-liquor  in  2,  connection  can  be  made  between  30  and  8, 
and  between  20  and  21,  and  by  alternately  connecting 
the  pipe,  30,  to  the  compressed  air  or  vacuum,  the  liquid 
can  be  forced  or  sucked  through  the  course,  30,  12,  8,  2, 

21,  13,  20,  31,  23,  and  1.  If  it  be  desired  to  use  the  pump 
the  connections  are  made  in  the  following  order :- — First 
23,  31,  20,  22,  10,  14,  24,  7,  11,  15,  25,  1,  whereby  the 
liquor  is  forced  through  the  material  outwards,  and 
then  1,  16,  14,  24,  7,  11,  15,  17,  2,  21,  13,  22,  20, 
31,  23 ;  the  latter  method  forces  the  liquid  through 
the  material  in  the  reverse  direction  to  the  first  and 
without  reversing  the  pump.  By  means  of  19,  a  super- 
pressure  of  steam  or  compressed  air  may  be  kept  up 
in  2.— A.  B.  S. 

Evaporators  for  evaporating  the  liquid  in  brewers'  wash, 
spent  wash  or  pot  ale  from  distilleries,  waste  or  spent 
dyes  and  the  like,  and  concentrating  the  solids  in  the 
same  ;    the  evaporator  being  also  applicable  as  a  smoke 

washer ;     Impts.    in .     A.    B.    Lennox    and    T. 

Mackenzie.  Eng.  Pat.  7962,  April  14,  1905.  XVIIIB., 
page  332. 

United  States  Patents. 

Cotton  or  fibrous  material  for  textile  and  like  purposes  5 

Apparatus    for    obtaining from    waste    products. 

C.  Knopf,  Hemelingen,  Assignor  to  J.  D.  Barth.  Bremen, 
and  P.  H.  Minck,  Hemelingen,  Germany.  U.S.  Pat. 
814,967.  March  13,  1906. 

See  Eng.  Pat,  12,650  of  1905  ;  this  J.,  1906,  217.— T.  F.  B. 

Fabrics;    Apparatus  for  treating  textile  .     O.   Ober- 

maier,  Lambrecht,  Germany.  U.S.  Pat.  815,306, 
March  13,  1906. 

See  Fr.  Pat.  356,187  of  1905  ;  this  J.,  1906,  17.— T.  F.  B. 
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Mae  fortnaMehyda  hydrosuljMte  [8] 

.     E.  A.  Fonmeaux,   ^sdgnor  to  E.    V  ttetz, 

York.     l.s.  Pat  814,031,  Mar  b  6,  II 

\-.  tcdd  is  added  bo  slowly  to  a  mixture  i 
alkali  foi  maldehyde  bisolphite  i  ompound  that  no  tree  acid 
tarxoB  in  the  mixture  :   a  "  basic  rinc  formaldehyde  bj 
sulphite  (8)  "  i-  Btated  to  be  i luoed. — T.  F.  B. 

Zinc  formdUtKyde  hydroaulphite  (8) ;   Proeeaa  of  ma 
basic .     E.  A.  Fonmeaux,  Assignor  to  M.  A.  M 

Fork.  IS.  Pat.  Si  1,032,  March  0,  l'.HMi. 
One  molecular  proportion  of  due  is  added  to  2  mols.  of 
sulphurous  acid  ;  2  mols.  of  formaldehyde  are  then  added, 
and  the  mixture  is  reduced  by  the  addition  of  a  further 
mol.  of  dnc,  whereby  "  bade  zinc  formaldehyde 
hvdrosulphite  (S)  "  is  form.  -        il>o  pre. cling  abstract 

and  I'.s.  Pat  B12.124  of  1906  ;    this  J.,  1906,  217.) 

— T.  F.  B. 
Freni  h   I'm  ksts. 

Woollf  n  tissues  ;  Machine  for  washing,  scouring,  <fcc, . 

\    Rousselle,     Fr.  Pat  368,615,  Oct  18,  1905.     Under 
Int.  Conv.,  April  13,  1906. 


Inside  the  trough,  «  (see  Pig  ),  mounted  wit! 

■  o  tubes,  b  and  h,  are  fixed  hori;  dlel 

to  each  othei      These  I  a 

i      respectively      with      tin-  and 

force    pipes    oi    a    centrifugal    pump.    p. 
has    extending    along    il  V-shaped 

in   the   middle  and   nai  rowi  c   tow  iri 
oilier  tiiln-.  h,  has  ui  it  a  narrow,  lorn  and 

provided  internally  with  a  removable  filter  Eoi  the  inter- 
-  option  of  matters  in  jus]  md  in  the 

solutions  employed  in  the  washing  and  scouring  operations. 
The  woollen  tissues  to  be  scoured  are  sewn  together  end 
to  end  and  are  drawn  through  the  trough  at  full  width 
uid  in  a  continuous  manner  by  means  of  squeezing  rollers, 
passim;  successively,  in  contact  with  the  two  tubes, 
immediately  in  front  of  the  slits.  As  the  liquors  are  thus 
forced  through  the  tissues,  more  thorough  scouring  than 
has  hitherto  been  effected,  is  produced,  whilst  certain 
classes  of  tissues,  e.g.,  flannels,  which  are  subsequently  to 
have  their  suria  I,"  are  left  in  a  condition  very 

suitable  for  that  process. — E.  B. 
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Yarns  in  the  form  oj  bobbins  ;   Apparatus  for  dt/eing  cross- 
wound  .     A.  Sedevn.     Fr.  Pat.  35S,G70,  Oct.   19, 

1905.     Under  Int.  ConV.,  Sept.  25,  1905. 

The  usual,  intermediate,  perforated  tube  upon  which  yarns 
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Mr.-  wound  in  the  t"rm  oi  "cheeses"  «r  bobbii 

being  placed  npon  the  inner,  perforated  tul n  ■■ 

tlirv  are  dyed,  ib  dispensed  with,  the  yarns  being  wound 
upon  a  tube,  a  (see  figures),  and  foroed  from   this,  eil 
directly  (one  end,  ■  .  of  the  tube  being  in  this  oase  i 
to  lit   into  the  dye-tube),  or,  indirectly  (ovei 
pieoe,  /).  on   to  the   perforated  pipe,  6,  of  thi 
apparatus.     1"  the  bottom  oi  the  latter  pipe  .i  plate, 
attached    I        I  >ve  which  the  bobbins  are  placed  sue  - 

ively  in  position.     When  almost  the  whole  length  of 
the  pipe  has  been  covered  1 1\  the  bobbins,  a  Be ! 

i  which  .'i  Bleeve-pipe  is  affixed,  is  Sited  to  the  top. 
Pressure  is  applied  to  the  upper  plate  to  bring  tin' 
plates  nearer  together  and  so  to  compress  the  bobbins 
and    oause    them    to    form    a    compact    mas-;    around    the 

central  pipe.     The  dyeing  is  then  performed  in  the  usual 

manner  by  drawing  or  forcing  dye-liquors  alternately  in 
opposite  directions  through  the  yarns.  Afterwards 
pipe  with  the  varus  upon  it  is  withdrawn  from  the  dyeing 
apparatus,  and.  the  cover  plate  being  removed,  is  pis 
in  an  inverted  position  above  a  portable  unwinding  tube. 
I,  upon  winch  each  bobbin  is  in  turn  received  and  from 
which  the  yarn  composing  it  is  unwound.—  K.  13. 

Paintings  ;    Producing  fast  to   washing,  on  U 

tissues,  •tr.      E.  Hottenroth,  nee  Clocte-Brown.   Fr.  Pat. 
358,654,  Oct  16,  1905. 

I'aintin.  s,  fast  to  washing  with  water  and  to  soaping. 
are  produced  upon  tissues.  Arc,  by  means  of  mixtures  con- 
taining, in  addition  to  a  pigment,  an  agglntdnant,  such  as 
gum  arabic,  and  a  bichromate,  e.g.,  potassium  bichron 
Each  tint  or  layer  of  colour  is  separately  applied,  in  dull 
daylight  or  non-actinic  light,  then  exposed  to  light  and  the 
\..  washed  and  dried. — E.   B. 

Waterproof  I  tsuee  and  a  process  of  manufacturing  the 
same.     L.  A.  Bond.     Fr.  Pal.  :!5s,619.  Oct.  is,  1905. 

Tissues,  cordaee,  <Scc,  are  rendered  impermeable  to  water 
by  a  passage,  at  a  temjierature  of  about  200°  C,  through 
melted  bitumen  (bitumen  melting  at  about  1 7o"  C.  is 
suitable).  t:  oi  the  latter  being  removed  by  means 

queering  rollers,  followed  bj  | — ages  first  through 
the  air  to  cool  and  partially  set  the  bitumen  and  then 
through  a  box  containing  a  suitable  '"  siccative,"  e.g., 
steatite.  The  goods  may.  if  desired,  be  afterwards  pa- 
betweeu  polishing  rollers  to  render  their  surfaces  smooth. 
The  materials  thus  treated,  it  is  stated,  may  be  employed 
with  advantage  in  place  of  materials  made  waterproof 
by  means  of  indiarubber  or  tar. — E.  B. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

(Continued  from  page  263.) 

English  Patent. 

Printing  machine  for  watt-paper.     J.  Wood,  Ramsbottom, 
Lanes.     Eng.  Pat.  13,507,  July  1,  1905. 

The  main  backing-bowl  of  the  printing  machine  is  sup- 
ported in  slotted  bearings  and  cau  be  raised  out  of  contact 
with  the  printing  rollers  by  means  of  an  arrangement  of 
levers.  The  main  driving  wheel  is  connected  to  the  bowl 
by  means  of  a  suitable  elastic  coupling  so  arranged  that 
the  driving  wheel  is  not  thrown  out  of  gear  by  raising 
the  bow!,  but  continues  to  drive  the  colour  "sieves"  and 
printing  rollers,  and  so  keeps  the  colour  uniform. — A.  B.S. 

VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND   NON-METALLIC    ELEMENTS. 

(Continued  from  page  265.) 

Chamber   process ;    Intensive    working  of  the   .     M. 

Neumann.     Z.  angew.  Chem..  1906,  19,  474 — 481. 
Controversial.     A  replv  to  and  criticism  of  the  papers 
of   Liitv   (this   J..    1905,"  921)    and   Xiedenfuhr   (this  J., 
1906.  120).— J.  T.  D. 


Alkali  chromati  I.      I'.    \.    EL  Sell 

.  1906,  55.  71 

The  result  -  ol  furl  hi 

given  (see  this  J  .  1905,  I17n.  1171).     The  tri-  and  i 
ohromates  ol  Bodiuro 

position.  The  solubility  of  the  alkali  mono-  and  bichro- 
mates in  water  is  shown  in  the  following  tablo  : — 

100  grms.  of    water  at  30 

tanmonium  chromate     10.46 

Potassium  chromate lil.'.U 

Sodium   chromate     !S7.:tii      ,, 

Lithium   eliminate 99.94      ,, 

Immonium  bichromate 47.17     ,, 

Potassium  bichromate    18.12 

Sodium   bichromate     197. 6         „ 

Lithium  bichromate   130.4 

—A.  S. 

Borates  of  //'<  alkali  rmluls  and  of  ami  I  barium]. 

A.  Atteiberg.      /..  anorg.  Chem..  1906,  48.    I 
Five  different    potassium   borates  are  obtainable,  viz.,  a 
monoborate.  l\._,o.|;L,(  i,.:;H2i),  which  crystallises  only  from 
alkaline   solutions:     its   aqueou  sooiste,   a 

diborate  being  obtained,  viz.,  K.,o._'l'.._,i  >.,.  HL<  i.  Two 
other  diborates.  crystallising  with  51  and  (i  inols.  of  water 
respectively,  are  obtained  from  aqueous  solutions  con- 
taining I  mol.  of  potassium  hydroxide  to  2  ol  boric  anhy- 
dride. A  potassium  pentaborate,  K ._.i  I,  5B  .'  >:.Ml_,i  h 
has  been  prepared  by  Laurent.  Sod 
containing  4A.  5J  and  8  mols.  of  water  of  crystallisation, 
were  all  obtained  from  solutions  containing  equal  mole- 
cules of  sodium  hydroxide  and  boric  anhydride.  Sodium 
diborate  crystallises  with  5  and  with  10  mols.  of  water; 
a  sodium  pentaborate.  Na^o. 5 !'.._.( ),,  lolb.i  I.  was  also 
obtained  the  aqueous  solutions  of  which  partially  dissociate. 
An  ammonium  diborate.  i  X  il , !_,( i.-jl^i  •  ;."'H_,i ).  and  a 
pentaborate,  (XH4).>0.5B..i  i.^HJ  I,  are  obtainable:  the 
latter  was  prepared  by  adding  ammonia  to  hot  boric  acid 
solution  in  the  proportion  of  1  mol.  of  ammonia  to  3J  of 
boric  acid.  In  no  case  could  triborates  or  tetra- 
borates of  the  alkali  metals  or  of  ammonia  be  prepared. 
Barium  forms  two  monoborates,  crystallising  with  2  and 
4  mols.  of  water  respectively,  and  a  sesquiborate, 
2Ba0,3B2O3.7H2O;  this  last  was  obtained  by  adding  boric 
acid  solution  to  excess  of  baryta  water;  when  heated 
with  baryta  water,  this  sesquiborate  is  converted  into 
the  monoborate  crystallising  with  2  mois.  of  water : 
that  with  4  mols.  of  water  is  produced  by  heating  boric 
acid  for  a  long  time  with  excess  of  baryta  water. — T.  F.  B. 

Magnesium    permanganate    as    an    oj:irli-ii»g    agent.     A. 

Michael  and  W.    \V.   Garner.     Amer.   Chem.  J.,   1906, 

35.  267-271. 
Anhydrous  magnesium  permanganate  is  a  much  more 
powerful  oxidising  agent  than  the  potassium  salt.  It  is 
best  prepared  by  Mjtscherhch's  method  :  by  the  inter- 
action of  barium  permanganate  and  magnesium  sulphate. 
It  was  found  to  be  insoluble  in  many  oi  E  nts, 

forming  stable  solutions  only  in  glacial  acetic  acid  and 
in  pyridine.  It  dissolves  in  methyl  alcohol  which  is 
slowly  oxidised,  but  ethyl  and  propyl  alcohols  arc  attacked 
at  once.  Methyl  and"  ethyl  acetates  also  dissolve  it 
slightly,  the  solutions  being  tolerably  stable.  It  is  best 
used  in  glacial  acetic  acid,  since  pyridine  has  a  remarkable 
inhibiting  effect  on  its  action.  Propionic  acid  and  its 
higher  homologues  and  the  hydroxy-  and  keto-acids  are 
immediately  destroyed  by  it.  Aliphatic  ketones  are  at 
once  attacked,  though  potassium  permanganate  decom- 
poses them  with  difficulty.  Thus,  a  solution  of  potassium 
permanganate  in  acetone  may  be  boiled  without  decom- 
position, but  this  solvent  is  at  once  oxidised  by  the  mag- 
nesium salt.  Even  benzene,  as  well  as  its  derivatives,  may 
be  oxidised  completely  to  carbon  dioxide  and  water,  and 
the  abphatic  hydrocarbons,  from  hexane  upwards,  give 
the  same  products. — F.  Sodn. 

Lead  chloride  and  lead  acetate;    Reactions  between . 

J.  White.     Amer.  Chem.  J.,  1906,  35,  217—227. 
The    author    has   studied  the  reactions  determining  the 
solubility  of  lead  chloride  in  lead  acetate  solution,  and. 
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has  succeeded  in  isolating  two  new  crystalline  salts,  mixed 
chloro-acetates  of  lead,to  one  of  which  he  assigns  the  formula 
PbCl.C.,H3iJ.,.C.,H40o,  the  other  possibly  containing  the 
complex  PbCl.C2H30o.Pb(C2H302)o.  The  former  of  these 
is  produced  when  lead  chloride  is  dissolved  in  a  hot  glacial 
acetic  acid  solution  of  lead  acetate,  and  is  decomposed 
by  water.  The  latter  cryBtaHises  from  a  solution  of  lead 
■chloride  in  aqueous  lead  acetate.  It  is  soluble  in  water, 
but  decomposed  by  acetic  acid.  These  compounds  are 
analogous  to  those  previously  described  with  lead  iodide 
(Amer.  Chem.  J.,  1904,  31,  1).  But  whereas  lead  chloride 
and  alkali  acetates  undergo  double  decomposition,  lead 
iodide  forms  compounds  with  these  salts. — F.  Sodn. 

Lead  ;  Reactions  during  the  formation  of  certain  complex 
salts  of  - — — .  [New  iodoacttatc  oi  lead.]  .1.  White  and 
J.  M.  Nelson.  Amer.  Chem.  J.,  1906,  35,  227—235. 
(Compare  previous  abstract.) 

A  new  iodoacetate  of  lead  has  been  obtained 
(PbI.C2H302)5  Pb(C2H302)2>  by  the  interaction  of  methyl 
iodide  and  lead  acetate  in  glacial  acetic  acid,  a  slight 
modification  of  Carius's  method  being  adopted.  A  good 
result  was  obtained  by  heating  a  mixture  of  6  grms.  of 
methyl  iodide,  10  grms.  of  lead  acetate,  6  c.c.  of  acetic 
acid,  and  2  e.c.  of  acetic  anhydride,  at  60°- — 70°  C.  for  about 
6  hours.  The  crystals  resulting  were  washed  with  alcohol. 
The  influence  of  temperature  and  of  relative  mass  have 
been  worked  out,  and  the  possible  mechanism  of  the 
reaction  is  discussed  in  the  paper. — F.  Sodn. 

Platinum  and  iridium   salts;    Action   of   sulphuric  acid 

on ,  in  presence  of  ammonium  sulphate.     [Detection 

of  iridium  in  commercial  platinum.}  M.  Delepine. 
Comptes  rend.,  1906,  142,  63 1—633. 
As  much  as  2  grms.  of  platinum  can  be  dissolved  in 
100  c.c.  of  concentrated  sulphuric  acid  by  prolonged 
boiling  (40 — 50  hours).  These  solutions  probably  contain 
a  platinosulphuric  acid,  much  less  easily  reducible  than 
chloroplatinic  acid ;  for  they  deposit  their  platinum 
much  less  readily  when  heated  with  ammomum  sulphate 
than  with  ammonium  chloride. 

Iridioplatinum  containing  10  per  cent,  of  iridium  is 
attacked  by  sulphuric  acid  much  less  readily  than  plati- 
num ;  but  it  dissolves  as  a  whole,  the  undissolved  portion 
still  containing  10  per  cent,  of  iridium.  On  heating 
with  ammonium  salts,  the  iridium  remains  dissolved, 
forming  a  green  solution,  which  turns  deep  violet  when 
boiled  with  a  little  nitric  acid.  This  violet  colour  is  so 
intense  that  it  is  possible  by  its  means  to  detect  iridium 
in  many  samples  of  commercial  '*  pure  platinum.'*  The 
gTeen  solution  contains  the  ammonium  salt  of  iridio- 
eulphuric  acid.  The  author  has  distinguished  three 
varieties  of  these  iridiosulphates — (1)  green,  yielding  a 
blue  precipitate  with  barium  or  strontium  salts,  slowly 
decomposed  by  ammonia  in  the  cold  (described  by  Lecoq 
de  Boisbaudran) ;  (2)  green,  precipitated  by  barium  salts 
from  alkaline  solutions  only,  as  greenish-brown  compound, 
and  giving  with  ammonia  an  olive-brown  solution  ;  (3) 
olive-brown,  not  precipitated  by  barium  salts  unless 
ammonia  is  present. — J.  T.  D. 

Metal-ammoniums ;    Nature   of  .     0.    Ruff   and    E. 

Geisel.     Ber.,    1906,   39,    828—843. 
The     authors     find     that     the      so-called     alkali-metal- 
ammoniums  are  not  compounds  at  all,  but  consist  of  a 
mixture    of    the    metal    with    adhering    saturated    liquid 
solution  of  metal  in  liquid  ammonia.     They  have  deter-    : 
mined    the    solubility    at    various    temperatures    of    the 
alkali-metals  in  liquid  ammonia,  and  find  no  other  phase,    : 
either  solid  or  liquid,  than  metal  and  saturated  solution. 
The  small  amounts  of  heat  which  Joannis  has   found   to 
be  evolved  during  the  solution  of  sodium  or  potassium  in 
liquid  ammonia,   are   probably  attributable    to  the  fact 
that  the  metals  exist  in  solution  not  in  the  monatomic 
condition,   but  as  Na2   and   K2.     Whether   the   alkaline- 
earth  metal-ammoniums  are  of  a  similar  nature  is  not    i 
yet  established.— J.  T.  D. 

Selenium     dioxide.     O.     de     Coninek.     Comptes      rend., 

1906,   142,   571—573. 
Thi  paper  contains  determinations  of  the   solubility   of 


selenium  dioxide  in  water,  ethyl  and  methyl  alcohols, 
acetone,  and  acetic  acid,  and  also  of  the  density  of  aqueous 
solutions,  in  addition  to  notes  as  to  the  reactions  of 
selenium  dioxide  with  acids,  chlorides  of  phosphorus 
and  hydrazine. — E.  F.  A. 

Nitrogen  peroxide  ;  Reaction  of  — — ,  on  ammonia  and 
ammonium  salts.  Besson  and  Kossett.  Comptes 
rend..  1906,  142,  633—634. 

Liquid  ammonia  reacts  violently  on  solid  nitrogen 
peroxide  ;  if  ammonia  gas  be  slowly  brought  into  contact 
with  the  peroxide,  the  reaction  proceeds  more  smoothly. 
Nitrogen  peroxide  also  acts  on  ammonium  salts,  though 
heating  to  100°  C.  in  sealed  tubes  is  then  necessary  to 
complete  the  reaction. — J.  T.  D. 

Carbon    dioxide ;     Liquefied   as    a    solvent.     E.    H. 

Biichner      Z.  physik.  Chem.,  1906,  54,  665—688. 

A  number  of  different  inorganic  and  organic  substances 
were  examined  as  to  their  solubility  in  liquid  carbon 
dioxide.  p-Dichlorobenzene,  acetic  acid  (?),  camphor, 
ethyl  alcohol  (';),  carbon  bisulphide,  ether,  pentane, 
amylene,  acetylene,  benzene,  and  p- xylene  are  completely 
miscible,  in  the  liquid  condition,  with  liquid  carbon 
dioxide,  the  solubility  curve  being  throughout  below  the 
curve  representing  the  critical  temperature  of  solution. 
In  other  cases,  the  solubility  curve  cuts  the  critical 
temperature  curve,  e.g.,  with  naphthalene,  phenan- 
threne,  iodoform,  p-dibromobenzene,  borneok  substituted 
phenols  (except  nitrophenol),  p-ehloro-  (or  bioino-)  nitro- 
benzene, 1.2.3-  and  1.3.2-  dichloronitrobenzene,  phthalic 
anhydride,  succinic  anhydride,  a-naphthylamine,  urea, 
benzamide,  and  nearly  all  inorganic  substances  with  the 
exception  of  gases.  In  still  other  instances,  the  sub- 
stances in  the  liquid  condition  are  partially  soluble  in 
liquid  carbon  dioxide,  the  solubility  being  increased  on 
heating,  in  the  case  of  bromoform  and  propyl,  butyl  and 
isobutyl  alcohols  ;  and  diminished  in  the  case  of  urethane, 
thymol,  o-mtrophenol,  nitrobenzene,  the  mono-  and 
dichloro-nitrobenzenes  not  previously  mentioned,  and  o- 
bromonitrobenzene. 

Liquid  carbon  dioxide  resembles  liquid  cyanogen  in 
possessing  only  a  small  solvent  power,  and  in  this  respect, 
differs  sharply  from  liquefied  sulphur  dioxide  and  ammonia, 
which  are  good  solvents  for  inorganic  salts,  and  from 
liquefied  hydrochloric,  hydrobromic  and  hydriodic  acids, 
and  hydrogen  sulphide,  in  which  many  organic  substances 
are  easily  soluble. — A.  S. 

ClUorine  gas  ;    Use  of under  moderate  pressures  in  the 

chemical  arts.     E.  A.  Ashcroft.     Electrochem.  and  Met. 
Ind.,  1906,  4,  91—94. 

The  use  of  chlorine  under  moderate  pressures  is  possible 
only  if  the  gas  be  perfectly  dry,  in  which  condition  it  does 
not  attack  any  of  the  ordinary  metals.  For  compressing 
the  gas,  the  author  obtained  satisfactory  results  only  by 
the  use  of  ordinary  metal  reciprocating  pumps  with 
displacement  plungers  and  oil-seals.  The  chlorine  was 
dried  by  means  of  zinc  chloride.  For  lubricating  pur- 
poses and  for  the  oil-seals,  chlorine-proof  whale  oil  was 
used,  which  was  prepared  in  the  following  manner  : — Good 
sperm  whale  oil  was  treated  with  chlorine  until  chemical 
action  (indicated  by  rise  of  temperature)  ceased,  and  was 
then  treated  with  zinc  oxide  to  neutralise  acidity. 

The  author  states  that  of  many  oils  tried,  the  treated 
whale-oil  was  the  only  one  to  prove  quite  satisfactory-. 

—A.  S. 

Ozone;  Conversion  of  oxygen  into  at  high  tempera- 
tures; and  oxidation  of  nitrogen.  F.  Fischer  and  F. 
Braehmer.  Ber.,  1906,  39,  940— 96S. 
Ozone  may  be  formed  from  oxygen  at  high  temperatures. 
It  has  often  been  suspected,  but  never  satisfactorily  proved. 
Ozone  being  endothermic,  should  be  more  stable  at  high 
temperatures,  and  the  great  rapidity  of  its  decomposition 
as  the  temperature  falls,  no  doubt  accounts  for  the  fact 
of  its  formation  never  having  been  demonstrated.  The 
authors  have  exposed  oxygen  and  air  to  high  tempera- 
tures, produced  both  by  chemical  and  by  electrical  means, 
in  the  immediate  presence  of  liquid  air  or  oxygen,  so  as  to 
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cool  t!u-  products  rapidly.    They  Bnd  that  ozone  i- 

duced  from  oxygen,  during  processes  ol  > ibustion, 

\  ii  inity  of  a  flowing  Nernst  filament,  "i  glo  mm, 

and  "i  the  electrio  arc.    Combustion  ana  the  elect] 
in  presence  "i  liquid  air,  yielded  also  nitrous  anh] 
but    platinum  ana  ■  Nernst   filament   yielded  onh 
r     results  are  affected  by  tin-  temperature  ami  by  the 
volimir  of  the  gas  spate.     No  hydrogen  pei      d 
during   the  combustion   oi   hydrogen  in   liquid  0x3 
osone  is  then  formed,  bo  that  no  intermediate  prod 
of  nitrogen  oxides  conditions  the  formation  In 

the  arc  and  the  induotion  spark,  photochemical 

doubtless  plays  a  pail  in  tin-  formation  of  ozone,  hut  tins 
is  not  tin-  case  with  the  Nernst  Blamenl  or  glowing 
platinum.  With  the  Nernsl  filament,  a  solution  of  ozone 
in  liquid  oxygen  "t  nearly  1  per  eent.  strength  was 
obtained. —J.  T.  D. 


Nitn;     Analysis   of 


.      R.     Bcnscuianu. 

page  337. 
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Silicon  chloride  ;    .Icliou  of on  cobalt.    E.  Vigouroux. 

\  .  page  318. 

Alkali,    dec.    Works    Bill.     [No.    109].     Ordered    by    t In- 
House  of  Commons  to  bo  printed,  March  19,  1906. 

\    Bill  to  consolidate  and  amend  the  Alkali  &c.   \\ 

Regulation  Acts.   |ssl  and   IS'.I-J.      Presented  by  .Mr.  John 
Burns,   supported   by   Mr.    Rimciman. 

The  Hill  is  similar  to  that  presented  by  Mr.  Walter  I 
in   1904,   and   printed  in  this  Journal,  for  June  15,  1904, 
pp.  630 — 635,  with  the  following  modifications: — 

9. — (8)  The  maximum  limit  of  a  line  is  increased  to  £50. 

10.   The  following  addition  is  made  : — 

"  (5)  In  the  ease  of  the  illness  or  other  unavoidable 
absence  of  the  Chief  Inspector,  the  Local  Government 
Board  may  appoint  any  other  inspector  to  act  as  his 
deputy,  and  the  inspector  so  appointed  shall,  whilst  so  | 
acting,  have  all  the  powers  by  or  under  this  Act  con- 
ferred on  the  chief  inspector." 

17. — ('2)  now    reads    as    follows: — ''The    action    shall 
not  be  brought  without  the  sanction  of  the  local  authority, 
nor  by  any  other  person  than  the  chief  inspector  or  such 
other   inspector    as   the    Local   Government    Board    may 
in  any  particular  ease  direct,  nor.  except  as  respects  a 
fine  for  the  contravention  of  the  provisions  of  this  act  as    i 
to  the  registration  of  works,  after  the  expiration  of  three    1 
months  from  the  commission  of  the  offence,  and  for  the 
purposes  of  such  action  the  fine  shall  be  deemed  to  be    I 
a  debt  due   to   such  inspector."  [T.R.] 

English  Patents. 

Trituration  and  fine  bolting  or  dressing  of  lump  whiting  or    , 

like   minerals  :    Process  for  the  .     G.    W.   Cooper    | 

and  H.  Keene,  Salisbury.  Eng.  Pat.  2624,  Feb.  9,  1905.  ] 
The  materials  to  be  pulverised  are  introduced  into  a 
perforated  metal  or  woven  wire  drum,  fixed  at  one  end 
to  the  machine  frame  or  to  the  end  of  a  revolving  cylinder, 
the  further  end  of  the  drum  being  perforated  like  the  walls. 
Revolving  L-shaped  beaters  in  the  drum  pulverise  the 
materials,  and  the  dust  falls  through  the  perforations  into 
an  outer  revolving  cylinder,  where  further  trituration  is 
effected  by  revolving  beaters,  rubbers  or  brushes,  rotating 
in  close  proximity  to  the  metal  walls  of  which  the  anterior 
portion  of  this  cylinder  (which  may  also  be  conical  in 
shape)  is  composed.  The  further  portion  of  the  cylinder 
consists  of  a  wood  or  metal  frame  covered  with  perforated 
metal,  wire  cloth  or  bolting  cloth,  through  which  the 
triturated  materials  are  forced  by  the  centrifugal  action 
of  internal  revolving  beaters  or  brushes.  The  dressed 
materials  fall  into  a  hopper  and  are  collected,  for  packing, 
by  means  of  twin  worm  conveyors. — C.  S. 

Evaporating  apparatus  [/or  the  manufacture  of  salt  from 

brine] ;     Invpts.    in    .     J.    H.    Walker,    Li 

From  G.  R.   Rav.  Manistee,  Mich.,   U.S.A.     Eng.   Pat. 
8690,  April  25,  1905. 

The  claim  is  for  the  use  of  a  propeller  agitator  placed  in 
the   downrlow    pipe    of   the    heating    belt    of   a   vacuum 


.  raporal  ir,  and  driven  bj  1  ihafl  in  I 

the  apparal  us,  1  ■  promo  quid. 

a.  c 

Suit  pans  ;    Treatnu 
products;    and  appai  .    Droitwich. 

Eng,  Pat.  10,722,  M  >\  23,  1905 

Uhkn,  in  the  process  of  ■-■  11  pans,  it  i-  required 

to   remove    the    scale,    the    inflow    i-    stopped,    the    brine 
evaporated  as  far  as  possible,  and  the  loose  salt  rem.. 
The  pan  BCale   1  ken  up  in  the  pan.  and  the 

proportion    of    water    to    el  ition    "f    the    sodium 

chloride  in  the  scale  is  admitted  and  boiled,  can-  being 
taken  to  enable  the   watei  a   access  beneath   the 

scale.     The   undissolved   residue,   or 
thon  swept  into  a  side  compartment,  ni   the   pan,   foi 
by  a  movable  partition,  pari  ol  which    win 
downwards   and    outwards,    ami    win  1   to 

prevent  backwash  of  the  mud.  The  mud  is  then  led  into 
a  receptacle  having  a  perforated  bottom,  and  is  thence 
washed  into  a  "converter."  The  liquid  is  drained  o IT,  and 
the  converter  is  heated  to  from  150  to  200  C  to  form  a 
cement,  whilst  a  mechanical  scraper  is  actuated  to  keep 
the  bottom  free  from  incrustation.  A  permanent  pocket 
may  be  attached  to  the  salt  pan,  instead  of  the  movable 
compartment,  in  which  ca.se  the  details  oi  is  are 

modified.  Whatever  modifications  are  used,  however, 
it  is  claimed  that  the  largo  proportion  of  sodium  chloride 
contained  in  the  pan  scale  is  recovered  by  the  process  as 
a  pure  brine,  whilst  the  residual  mud,  consisting  chiefly  of 
calcium  sulphate,  is  recovered  as  a  cement. — E.  S. 

Ores ;   Treatment  of  non-metalliferous  or  the  like for 

the  separation,  of  their  constituents.  The  Morgan 
Crucible  Co.,  Ltd..  and  C.  D.  McCourt,  London.  Eng. 
Pat.  10.475,  May  18,  1905. 

Orbs  containing  plumbago  are  moistened,  ground,  and 
treated  with  oil  or  its  equivalent  (not  necessarily  of  less 
density  than  water),  and  the  mass  is  broken  up  by  water 
jets  into  the  form  of  a  thin  sludge,  which  is  made  to  fall 
gently  on  to  a  water  distributor,  so  as  to  effect  a  separa- 
tion between  material  which  floats  by  "  the  surface 
tension  "  of  the  water,  and  that  which  sinks.  It  is  stated 
that  any  suitable  apparatus  may  be  used  to  carry  out 
the  invention.— E.  S. 

United  States  Patent. 

Xitric  acid  from  air  ;  Process  of  making .     A.  and  H. 

Pauling,  Bismarck,  Assignors  to  Chem.  Fabr.  Gladbeck, 
G.m.b-H..  Gladbeck,  Germany.  U.S.  Pat.  814,917, 
March  13,  1906. 

See  Eng.  Pat.  5540  of  1904 ;   this  J.,  1905,  276.— T.  F.  B. 

French  Patents. 

Seaweed;    Treatment  of for  the  extraction  of  mineral 

and  organic  chemical  substances.  Mme.  Laureau, 
nee  J.  H.  Laureau.  Third  Addition,  dated  Oct.  14, 
1905,  to  Fr.  Pat.  352.069,  March  6,  1905. 

According  to  the  present  additional  patent,  the  seaweed 
is  treated  with  hydrocarbons,  before  being  subjected  to 
the  processes  claimed  in  the  main  patent  and  previous 
additions  thereto  (this  J.,  1905,  892,  1172  ;  1906,  19),  for 
the  extraction  of  potassium  salts,  iodides,  bromides, 
fucose,  gum,  and  cellulose. — A    S 

Antimony ;     Separation    of    arsenic    from    .     H.    L. 

Herrenschmidt.  Fr.  Pat.  35S.917,  March  25.  1905. 
Antimony  oxides,  as  obtained  by  volatilisation  from 
antimonial  sulphide  ores,  contaminated  with  arsenic, 
are  treated  with  aqueous  sulphurous  acid ;  or.  sulphur 
dioxide  is  bubbled  through  heated  water  in  which  the 
oxides  are  diffused  ;  or.  the  moistened  oxides  are  treated 
in  a  Glover  tower,  for  instance,  with  furnace  gases  contain- 
ing sulphur  dioxide ;  or,  the  antimonial  sublimate  is 
collected  in  water  which  simultaneously  receives  and 
dissolves  the  sulphur  dioxide  proceeding  from  the  decom- 
position of  the  ore  treated,  and  accompanying  the  oxide. 
The  antimony  oxides  thus  freed  from  arsenic,  when  washed 
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and  dried,  may  be  used  in  producing  antimonial  colours 
or  may  be  reduced  to  metal.  To  separate  arsenic  from 
an  antimonial  solution  containing  it,  freshly  precipitated 
antimony  sulphide  is  introduced  into  the  solution,  which 
is  boiled,  when  the  arsenic  is  precipitated  as  sulphide. 

— E.  S. 

Antimony  ozidt  -  and  other  metallic  oxides;    Manufacture 

of  .     G.   C.   Genton.     Fr.   Pat.    350,075,    Xov.   2, 

1905. 

The  vapours  and  fumes  from  the  roasting  kiln  are  drawn 
through  a  series  of  vertical  connected  rectangular  channels 
contained  within  a  rectangular  sheet  iron  vessel  through 
which  cold  water  continually  tlows.  The  channels 
communicate  by  arched  continuations  above,  and  open 
through  the  bottom  of  the  vessel  into  a  vacant  closed 
compartment  for  each  pair  of  the  channels,  so  that  the 
vapours  are  led  successively  down  and  up  through  the 
cooled  channels,  and  at  the  end  of  the  series  of  such 
channels  into  a  condensing  chamber,  in  which,  it  is  stated, 
pure  antimonv  trioxide,  free  from  the  insoluble  oxide, 
collects.— E.  S. 


powders,  by  precipitating  in  aqueous  solutions,  silicates 
and  borates  of  alkali,  alkaline-earth  or  heavy  metals. 
The  claims  also  iuclude  the  articles  thus  obtained,  and 
their  application  in  ceramic  industries. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

(Continued  from  page  207.) 

Sand-linn  brick:  E.  W.  Lazell.  Engineers'  Club  of 
Philadelphia.  Xov.  4.  1905.  Eng.  and  Mining  J.,  1906, 
81,  374—376. 

The  author  describes  the  manufacture,  properties,  uses 
and  advantages  of  sand-lime  bricks.  A  comparison  of 
sand-lime  brick  with  ordinary  clay-brick  and  sandstone 
is  given  in  the  following  table  : — 


Crushing 

Crushing  wet, 

Freezing, 

Crushing  after 

strength. 

Absorption. 

after  absorption. 

percentage 

freezing, 

Material. 

lb.  per  sq.  in. 

per  cent. 

lb.  per  sq.  in. 

loss  in  weight. 

lb.  per  sq.  in. 

I  Aver. 
...  \  Max 

2718 

15-07 

1699 

0-41 

3023 

3035 

— 

1826 

— 

3067 

(  Mini. 

2136 

— 

1459 

— 

2956 

6025 

12-87 

3958 

0-20 

6765 

1  Aver. 

3014 

14-00 

— 

— 



. . .  •  Max. 

4000 

— 

— 

— 

— 

;  Min. 

2100 

— 

— 

— 

— 

f  Aver. 

2325 

16-65 

1917 

0-74 

221C 

...J  Max. 

2587 

]-■..] 

z 

2145 
1702 

— 

2550 

|  Min. 

1875 

I  Aver. 

42s* 

9-15 

4633 

0-18 

4577 

. . .  J  Max. 

4494 

— 

5564 

— 

4864 

i  Mill. 

3976 

— 

3975 

— 

4056 

1  Aver. 

4469 

10-71 

4431 

0-22 

4566 

Clay-brick,  repressed  front   . . 

. . .  ■!  Max. 

5108 

— 

5103 

— 

4937 

I  Min. 

3885 

— 

3807 

— 

4097 

4152 

6-65 

— 

0-37 

5561 



Arsenic   sulphide  ;    Method  of   utilising  crude .     F. 

Howies.  Fr.  Pat.  359,028,  Oct.  31,  1905.  Under 
Int.    C'onv.,    Xov.    8,    1904. 

See  Eng.  Pat.  24,198  of  1904  ;  this  J.,  1905, 1230.— T.  F  B. 

VIII.- GLASS,  POTTERY,  AND   ENAMELS. 

(Continued  from  page  267.) 

English  Patent. 

Pigments  from  glass:    Manufacture  of  permanent . 

J.  B.  Bennett  and  J.  Mastin.  Eng.  Pat.  15,398a, 
July  27,  1905.     XIIL.-L,  page  325. 

United  States  Patent. 

Glass;     Manufacture    of .     F.    L.    O.    Wadsworth, 

Morgantown,  W.  Va.  U.S.  Pat.  814,631,  March  6,  1906. 
The  process  described  of  forming  glass  sheets  consists 
in  rolling  a  mass  of  glass  into  sheets  between  non-absorbent 
surfaces,  and  interposing  a  gaseous  fluid  film,  e.g.,  of  steam, 
between  the  glass  and  the  forming  surface,  at  the  point 
of  application  of  pressure,  and  discharging  the  gaseous 
fluid,  as  the  sheet  is  formed.  In  the  case  of  glass  with  a 
pattern-surface,  the  glass  is  spread  over  a  pattern-forming 
surface,  and  comes  into  direct  contact  with  it.  only  after 
the  gaseous  fluid  has  been  discharged.  The  table  on  which 
the  glass  is  spread,  is  provided  with  a  channel  in  which 
a  piston  works,  and  as  this  moves  along,  it  forces  steam 
through  openings  in  the  forming  surface,  and  the  rear  part 
of  the  piston  draws  off  the  fluid  from  the  openings  it  has 
passed. — W.  C.  H. 

Fbench  Patent. 

Ceramic    colours    and   fluxes ;     Preparation    of by 

precipitation.  H.  Renoul.  Fr.  Pat.  358,988,  Jan.  7, 
1905. 

The  ceramic  colours  and  fluxes  are  obtained  in  impalpable 


—A.  S. 

Cement  testing.  O.  H.  Klein  and  S.  F.  Peckham.  Report 
on  Portland  cements.  J.  C.  Hertle  and  W.  H.  Black, 
July  27.   1905.     XXIII.,  page  338. 

English  Patents. 
Wood  :     Composition    of    matter   for    impregnating . 

K.  H.  Wolman,  Idaweiehe,  Germany.     Eng.  Pat.  7043, 

April  3,   1905. 
See  Ft.  Pat.  353,181  of  1905;   this  J.,  1905,  971.— T.F.B. 

Cement  from   furnace    slag  ;     Manufacture   of .     H. 

Colloseus,  Berlin.  Eng.  Pat.  3619,  Feb.  21,  1905. 
Under  Int.  C'onv.,  Xov.  3,  1904. 

See  Fr.  Pat.  356,276  of  1905  ;  this  J.,  1905,  1307.— T.F.B. 

Cements  ;    Process  for  manufacturing  hydraulic  binding 

substances  or  .     A.  J.   Boult,   London.     From  M. 

Reiche,  Paris.     Eng.  Pat.  4194,  Feb.  28,  1905. 

Calcium  hydroxide  is  mixed  with  cement-forming  oxides 
or  hydroxides  in  the  proportion  of  not  more  than  2  mols. 
to  1  mol.  of  silica,  alumina  or  ferric  oxide,  and  the  mix- 
ture is  heated  with  water  under  pressure  or  exposed  to 
the  action  of  superheated  steam.  The  acid  material 
must  be  very  finely  ground,  leaving  not  more  than  20  to 
30  per  cent,  residue  on  a  4400-mesh  sieve.  Other  oxides, 
e.g.,  of  chromium,  manganese,  zinc,  copper,  tin,  antimony, 
may  be  used  as  the  acid  material  if  coloured  cements  are 
desired.  Portland  cement  may  be  made  by  calcining  a 
mixture  of  the  proper  ingredients  after  treating,  as  above, 
the  whole  or  a  part  of  the  mixture.  Artificial  stone  may 
be  obtained  by  adding  silicious  sand  to  a  mixture  treated 
as  above  and  again  steaming. — A.  G.  L. 

Cement  ;    Manufacture  of  Portland .     The  Associated 

Portland  Cement  Manufacturers  (1900),  Ltd.,  H.  K.  G. 
Bamber  and  G.  R.  M.  Layton,  all  of  London.  Eng. 
Pat.  5765,  March  18,  1905. 

The  rotary  cement  kiln  is  made  in  two  parts,  which  may 
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be   revolved   at   different   Bpeeds  if    necessary.      Hi 
materials  are  dried  in  the  upper  pari  and  nted 

from  (ailing  directly  into  the  lower  part  "l  the  kiln  bj 
annular  diaphragm  which,  however,  allows  thi 
of  hot  gases  upwards.     Instead,  t lu'  dried  u»   - 
fall  through   a   Beries  of   apertures  mi"  a  shoot   les 
gi  inding   ma<  hint*   bi  mg    made  to   pass   i  brou 
trap  on  their  waj  in  order  t"  prevent  hot  ga  i     En 
ing  the  grinding  machine,  and  are  then  raised  and 
introduced   into   the   lower   part   of    the   Win   throu 
second  series  of  apertures,  the  whole  being  done  without 
sensible  loss  of  heat, — A.  G.  L 

Clinker  from    refusi    destructor  furnaces;     Treatment   of 

.     .1.  A.   Brodie.     Eng.   Pat  7521,    \pnl   10,   1905. 

\\  III/;.,  page  332. 

Salt  pans;    Treatment  of  pan    Kale  of ,  and  of  its 

products   miii   apparatus    used.     K.    Bale.     Eng.    Pat. 
10,722,  May  23,  1905.     VII..  pap-  316. 

[Cement]    kilns;     Rotary .     W.     K.     Warren,     New 

York.     Eng.  Pat  17,457,  Aug.  29,  1005. 
See  Fr.  Pat.  358,227  of  1905  .    this  J.,  1906,  182.— T.F.B. 


UNITED  States   Patents. 


is. 


nt-kiln.     T.  A.   Edison,   Llewellvn  Park,  N.J. 
Pat.  813,490,   Feb.  27,   1906 

Tins  invention  relates  t<>  kiln-*  of  the  rotary  type,  and 
comprises  a  pair  of  cylindrical  sections  with  abutting 
flanges,  and  a  shoe  to  cover  the  lianges  :  the  shoe 
of  two  sets  of  L-shaped  sections,  placed  opposite  to  each 
other,  and  secured  to  the  flanges  by  securing-flanges,  and 
having  bearing  surface.-,  the  sections  ol  one  set  being 
placed  SO  as  to  "break  joints"  with  the  other  Bet 

W.  C  H. 

fU-burning  process,  and  apjjaratns  then  for.     B.    E. 
Eldred,     Brookline,     Mass.,    Assignor    to    Combustion 

Utilities  Co.,  New  York.     U.S.   Pat.  813,627,  Feb.  27, 

L906. 
ACCORDING  to  this  invention  cement-forming  material  is 
fed  into  the  upper  end  of  a  reverberative  chamber,  or 
rotary  kiln.  Adjacent  to  the  lower  end  of  the  chamber  is 
an  external  fuel  bed,  from  which  a  calcining  Same  of  low 
temperature  is  supplied.  This  Same  is  regulated  by 
means  of  a  gaseous  diluent  passed  through  the  fuel 
from  below  upwards;  the  diluent  suggested  is  a  portion 
of  the  Stack  gases,  which  arc  drawn  through  a  pipe  from 
the  stack,  and  introduced  below  the  grate  by  means  of 
a  fan.  To  produce  a  local  intensification  of  this  flame 
to  raise  it  to  a  clinkering  temperature,  a  jet  of  air  is 
introduced  into  the  chamber,  to  intercept  the  flame  or 
gas  current,  and  is  directed  on  to  the  material  on  the  lloor 
of  the  chamber;  this  jet  commands  the  outlet  end  of 
the  chamber.  The  external  tire-box  is  separated  from 
the  burning  chamber  by  a  partition,  arranged  to  form  a 
number  of  openings  in  the  chamber,  one  of  which  is  com- 
manded by  the  jet-nozzle,  mounted  on  the  partition. 

— W.  C.  H. 

Cement-kilns;  Beat-regulator  for  — — .     C.  Ellis,  A>-ignor 
to    Combustion    Utilities    Co.,    New    Y~ork.      U.S.     Pat 
M3.030,  Feb.  27.  1906. 
The  apparatus  described  comprises  a  kiln,  of  the  rotary 
type,   and  a  regenerative  chamber,  for  abstracting   heat 
from    tlic    ua-tc    L.rasc<.      The    regenerator    consist-    of   a 
number  of  chambers  lined  with  refractory  materials,  and 
between    these    chambers,    others,    provided    witli    b 
plates,  for  collecting  dust.      .Means  are  provided  for  with- 
drawing a  portion  of  the  waste  gases,  after  passing  tin 
the  heater,  and  adding  it  to  the  heated  air.     The  ga 
end  of  the  kiln  is  provided  with  a  "housing"  to  which  the 
chimney  stack  is  also  connected.     Immediately  below  the 
chimney,  and  connected  with  the  '"housing.''  is  a  chamber 
of  the  regenerative  air-heater,   for  abstracting  a   portion 
of  the  waste-gases  from  the  "housing." — \Y.  C.  H. 


<  ,  ,„.  „/  and  CI  /»•  ill  rmi -1  rui-l,,,,,  .       If 

\l.  Toi  I',    x    i  rooi    to  H.  M.  Tooh,  U.S. 

Pat.  813,841,  i ■■  b   27,  1906. 

Tn  method   ol    tri  iting   Portland   i  : 

to  rendei   il  oil    and  watei  proo 

the  surface  a  suitabi     i    i 

or  a  compound  bui  '!  <tion 

mnj   also  contain  a   vegetable  drying  oil  and   a  diluent, 

\   mixture  containing   a  di     lived  n 

i,,.i\  tn   a  uplied  to  1 1  i  IV.  C.  H. 

1  ,,,,  ,,.,.    /    ind  •  of  making     arm       I.    v. 

Budapest,       Austria  Bungary.      1   S,      Pat,      Bl  1,490, 
March  6,  1906. 
-.  i   Eng.  Pat.  1939  of  1904  ;   this  J.,  1904,  607.     T.  I'.  B. 


X.— METALLURGY. 

(Continued  from  i-uji   270.) 

Cupriferous  tailings;    CyanitU   treatment  of 

nilphuric    acid    process.      W.    S.     Brown.      Iu>t.    of 
Min.  and  Met..  March  15,  1906.     [Advance  proof]. 

The  tailings  wen-  produced  man]  yearssin  obar- 

Chesney     Mine,     Cobar,     N.S.W.     Shallow     rectangular 

wooden  vats,  each  holding  al t  25  tons,  wen-  provided 

for  the  preliminary  acid  treatment.  When  loaded  with 
ore,   from    In  to    12  tons  of  dilute  snip!  were 

I iped  on  and  then   drained  oil  bIowIj    and   intermit- 
tently through  a  launder.     The  first   portion  ol 
wash  never  showed   any   free  and.   later   portions   were 
cither  made  up  with  sulphuric  acid   for   use   with  another 

barge  or  run  to  waste-.     Twenty-five  tons  of  watei 

then  run  through  as  a  wash,  followed  bj   a  - nd  wash 

of  about  half  that  quantity,  the  total  treatment  occupying 
48   hours.     All   the   solutions   were    passed    through   the 
precipitating  boxes,   winch   were  loaded  with  - 
iron.     The  washed  ore  from  three  acid   ■•  ate, 
covered  with  0-5 — 0-8  per  cent,  of  lime,  was  run  out  and 
trucked  to  cyanide  vats,  each  holding  75  tons  of  tai 
Fifteen    tons    of     weak     cyanide     solution      were     first 
applied  to  displace  the  weak  acid  present.      This  was  run 
to  a  special  sump  and  subsequently  u  final  wash. 

After  draining  off  this  weak  solution,  from  50  to  60  tons 
of  0-3  per  cent,  cyanide  solution  were  pumped  on  and 
drained  off  in  several  separate  portions  ;  this  was  followed 
by  20  to  30  tons  of  weak  solution,  and  finally  by  15 
of  wash.  Zinc-box  precipitation  was  employed  foi  the  i 
From  the  1st  to  the  11th  of  October.  450  tons  of  tauing. 
were  treated  which  yielded  167-7  oz.  of  gold.  The  average 
value  of  the  tailings  was  9  dwt.  4  grs.,  of  which  si -1  percent. 
was  recovered.  20-1  lb.  of  92  per  cent.  Bulphuric  acid 
were  used  per  ton  of  tailing--  or  5"5  lb.    in  i   the 

theoretical  requirement  ;  7-1  lb.  copper  per  ton  were 
recovered.  The  cyanide  consumption  was  1-6  lb.,  the 
scrap  iron  used  cost  1.5d.,  the  lime  cost  3s.  lid.,  and  the 
zinc  2s.  Od.  per  ton  of  tailings.  The  working  solutions 
seldom  showed  over  0-3  per  cent,  of  copper,  the  shipments 
of  precipitate  averaged  about  60  per  cent  "1  copper, 
the  remainder  consisting  of  iron  and  silica.  the  produce 
of  the  zinc  box.-  was  extremely  base,  both  copper  and 
lead  being  present  in  notable  proportions.  After  treat- 
ment with  sulphuric  acid,  bullion  900  fine  was  produced. 

— J.  H.  C. 

Alloy.     U.S.   Customs    Decision,   dan.    16,    1906. 
The   United   States   Circuit    Court    of    Appeals   held  that 
an  allov  composed  of  iron  62  per  cent.,  manganese  6  per 
cent.,  and  tin  32  per  cent,  and  used  in  hardening  bronze, 
is  dutiable  at  20  per  cent.  under  paragraph  183 

of  the  tariff,  as  a  "  metal  unwrought  '  The  chum  ol 
the  importer-  thai  it  was  dutiable  by  similitude  to  ferro- 
manganese  at  4  dols.  per  ton.  ondei  ;  '--\,va3 

overruled.  *•  W"  *■ 

Gold-zinc  and  gold-cadmium  alloys.     R.  Vogel.     Z.  anorg. 

Chem..   1906,  48,  319— 340. 
Gold  forms  three  chemical  compounds  with  zinc    corres- 
ponding to  the  formulae  AuZn,  Au3Zn5  and  AuZng,  and 
two  with  cadmium,  represented  by  Au4Cds  and  AuCd3. 
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Mierophotographs  are  given  showing  the  structure  of 
certain  metallic  mixtures,  and  also  the  cooling  curves 
of  the  gold-zinc  and  gold-cadmium  mixtures. — T.  F.  B. 

Silver-zinc   alloys.     G.    I.    Petrenko.     Z.    anorg.    Chem., 

1906.  48,  347 — 3ti3. 
CONCLUSIVE  evidence  was  obtained   of  the  existence  of 
four  alloys  of  silver  and  zinc  :   these   correspond   to   the 
formula?  AggZn2,  AgZn,  Ag2Zn,.  Ag2Zn5. — T.  F.  B. 
Ferromagnetic  alloys  of  non-magnetic   metals:    Header's 

.     E.      Haupt.     Naturw.      Rundsch.,      1906,     21, 

69—71.  Chem.  Centr..  L906,  1.  906.  (See  this  J.. 
1904,  985;  1905,  850,  1237.) 
At  high  temperatures  all  metals  lose  their  magnetisability. 
For  iron  the  transformation  point  is  at  about  800°  C, 
and  for  nickel  at  about  4ii(i  C  In  the  case  of  manganese- 
aluminium  bronzes,  the  transformation  temperature  rises 
as  the  proportion  of  manganese  is  increased,  and  also,  if  ; 
the  percentage  of  manganese  is  kept  constant,  as  the 
proportion  of  aluminium  is  increased.  An  alloy  eon- 
taining  01  per  cent,  of  copper,  27  per  cent,  of  manganese 
and  12  per  cent,  of  aluminium,  is  still  magnetisable  at 
310°  C.  but  an  alloy  of  70  per  cent,  of  copper,  10  per  cent. 
of  manganese  and  8  per  cent,  of  aluminium  becomes 
non-magnetic  at  160c  C,  and  if  contaminated  with  lead, 
at  00° — 70°  C.  Stronger  heating  diminishes  the 
magnetisability  permanently.  The  maximum  magneti- 
sability is  attained  in  the  case  of  alloys  containing 
manganese  and  aluminium  in  the  proportions  of  their 
atomic  weights.  The  analogy  between  the  behaviour  of 
the  manganese-aluminium  bronzes  and  the  magnetisable  j 
manganese  salts  and  their  solutions  is  favourable  to  the 
assumption  that  these  bronzes  are  solutions  of  manganese-  , 
aluminium  compounds  in  copper.  Manganese-aluminium 
bronzes  remain  ferromagnetic  even  on  addition  of  other 
non-magnetic  metals ;  lead,  for  example,  increases  the 
magnetisability  appreciably. — A.  S. 

Bronzes  :       Malleable      magnetic .        F.       Heusler- 

Sitzungsber.  Ges.  Before!,  ges.  Xaturwissenschaften  zu 
Marburg.  Xov.,  1905,  98—99.  Chem.  Centr.,  1900.  1. 
817. 
After  referring  to  previous  work  on  the  magnetic  alloys 
free  from  iron,  discovered  by  the  author  (see  this  J.,  1904, 
985  ;  1905,  850,  1237),  attention  is  drawn  to  the  important 
fact  that  certain  manganese-aluminium  bronzes  rich  in 
copper,  which  can  be  strongly  magnetised,  are  capable  of 
being  forged.  The  forged  alloys  lose  their  magnetic 
properties  when  quenched  in  water,  but  become  mag- 
netisable again  on  keepinsr.     (See  preceding  abstract! 

—A.  S. 

Aluminium,     copper     and     aluminium-bronze;      Tensile 

overstrain  and  recovery  of .     A.  Morlev  and  G.  A. 

Tomlinson.  Phil.  Mag.,  1906,  11,  380—392. 
Ewisg  (Roy.  Soc.  Proa,  1895.  58)  has  shown  that  the 
overstrained  state,  in  the  case  of  iron  and  steel,  gradually 
disappears,  and  that  the  material  approaches  its 
original  condition  after  a  sufficient  interval  of  time.  Muir 
(Phil.  Trans.  Roy.  Soc.,  1899,  193:  this  J..  1901.  254) 
found  that  this  recovery  is  greatly  accelerated  by  heating 
the  metal  to  such  moderate  temperatures  as  100°  C. 
The  authors  have  investigated  the  cases  of  overstrained 
aluminium,  copper  and  an  aluminium-bronze  composed 
of  aluminium.  10,  and  copper.  90  per  cent.  As  with 
iron  and  steel,  overstrained  aluminium  recovers  its 
properties  with  rest,  and  more  quickly  by  the  application 
of  heat.  The  recovery  is  nearly  complete  after  14  days, 
whilst  Muir  found  that  steel  shows  recovery  to  greater 
hardness  than  the  original  in  17  days.  Copper  is  either  not 
altered  by  overstrain,  or  if  altered,  it  recovers  its  properties 
very  rapidly.  With  overstrained  aluminium-bronze  the 
recovery  with  lapse  of  time  is  slow,  but  is  very  rapid 
under  the  influence  of  a  moderate  degree  of  heat. 
Mechanical  vibration  increases  the  injurious  effects  of 
overstraining  and  retards  the  recovery  in  the  case  of 
aluminium  bronze,  but  has  no  appreciable  influence  on 
overstrained  aluminium. — A.   S. 

Copper  ,'   Action  of  sulphuric  "rid  on .     C.  H.  Sluiter. 

Chem.  Wcekblad,  1906,  3.  03—60.      (hem.  Centr.,  1906, 

1,  903—904. 
The  author  upholds  the  "  reduction  theory  "  of  the  action 


of  sulphuric  acid  on  copper  and  gives  the  following  equa- 
tions as  representing  the  reactions  : — 

Cu  +  H2S04=CuS(J.i  +  2H  ;  211  +  H2S04  =  S02  +  2H20. 
It  is  stated  thai  the  only  plausible  explanation  of  the 
formation  of  copper  sulphide  is  that  the  sulphur  dioxide 
produced  first,  is  further  reduced  to  hydrogen  sulphide  by 
hydrogen.  That  hydrogen  is  present  among  the  reaction 
products  was  proved  by  an  experiment  in  which  a  nitro- 
benzene solution  of  sulphuric  acid  was  heated  with  copper 
to  130°  C,  when  it  was  found  that  anihne  was  formed. 
Nitrobenzene  is  not  affected  by  heating  with  90  per  cent, 
sulphuric  and  to  200°  C,  or  by  heating  with  water  and 
copper  to  100    C..  and  i>  not  reduced  by  sulphur  dioxide. 

— A.  S. 

(  opper  sulphate;    Decomposition  of  the  aqueous  solution 

of  by  nl 'i mi nium  alloys.     H.   Pecheux.     Comptes 

rend.  1906,  142,  575—577.' 
The  author's  experiments  show  that  magnesium- 
aluminium  alloys  acting  on  aqueous  copper  sulphate 
solution  bring  about  a  reduction  of  the  water  and  evolution 
of  hydrogen,  solely  due  to  the  action  of  the  magnesium  ; 
and  a  reduction  of  the  copper  sulphate  with  a  deposition 
of  red  copper  entirely  due  to  the  aluminium. 

Tin-alumiuium  alloys  cause  a  similar  decomposition 
which,  however,  stops  very  soon,  the  alloy  becoming 
coated  with  an  insoluble  surface  film  of  alumina. 

— E.  F.  A. 

Silicon  cldoridi  :  Action  of ,  on  cobalt.     E.  Vigouroux. 

Comptes  rend.  1906,  142,  635—637. 
At  a  high  temperature,  cobalt  reacts  on  silicon  chloride  to 
form  cobalt  chloride  and  silicide  ;  the  action  ceases  when 
the  silicon  content  of  the  residue  (from  which  the  cobalt 
chloride  is  separated  by  volatilisation)  is  19 — 20  per  cent., 
corresponding  to  the  formula  Co2Si. — J.  T.  D. 

Platinum  and  iridium  salts  ;    Action  of  sulphuric  acid  on 

in    presence    of   ammonium    sulphate.     [Detection 

of    iridium     in    commercial    platinum.]     M.     Delepine. 
\  II..   page  314. 

Mercury  ores  :    Assay  of .     G.  T.  Hollowav.  XXIIL, 

page  338. 

Mineral    production    of    Canada.     Eng.    and    Mining   J.,. 
March  17,   1906. 

A  preliminary  report,  issued  by  the  Geological  Survey 
of  Canada,  shows  that  the  mineral  production  of  the 
Dominion  during  the  year  1905  was  valued  at  63,574.707 
dols.,  as  compared  with  00,073,987  dols.  in  1904.  As  an 
indication  of  the  enormous  increase  in  the  mineral  industry 
of  Canada,  it  may  be  stated  that  the  production  in  1896 
was  22.584,513  dols.,  and  in   1886,    10.221,255  dols. 

The  following  is  a  tabulated  statement  of  last  year's 
production  : — 

Mint  ral  production  of  Canada  in  1905. 


Product. 


Quantity. 


Value. 


Metallic 

Copper    lb. 

Gold    

Iron  ore  (exports,  estimated) . .  ton 
Pig  iron  from  Canadian  ore    . .     ,. 

Lead lb. 

Nickel 

Silver    oz. 

Cobalt 

Other   metallic    products,    including 
zinc  


47,597.502 

7,420,451 

14,486,833 

116.77!' 

125.119 

70,554 

1,047,860 

55.961.000 

2.634,084 

18,876.315 

7,550.526 

5,974,875 

3,605.957 

100,000 

180,000 


Total  metallic 


Non-Metallic. 

Asbestos short  ton 

Asbestic 

Chromite    

Coal 

Corundum    

Felspar 

Graphite 

Grindstones 

Gypsum  

Limestone  for  flux  in  iron 
furnaces    „ 


37,150,830 

50.670 

$ 

1,486,359 

17,594 

16,900 

8.575 

93.301 

8,775,933 

17,658,615 

1.644 

149.153 

11.700 

23.400 

541 

17.032 

5.172 

57.200 

435.089 

581,543 

-.  w 

341.614 

258,759- 

Aw  :  li 


i  iLLUKGi 


■  ]■.  .rt> 



Id 



Ochi  -      

r    

V itui.ii    ^.i- 

'LIU       

Iialr    

Pyrites       








short  ton 


.  M.I 
.  ton 


82.744 
200 


\ 


314.240 

I 


■  un>(  LAY 

( .  in'  nt.  Datura!  rock  bbl  14,184 

Portland    1,1 1 





■   pipe 




as  material,  Including  bricks, 
I'uiMm.  stone,  lime,  &c 


Total  structural  materials  and  clay 
products  


i  mineral  product* 
'    returned 


Total. 


100,035 


122,261 


S 
10  274 

7.650 

382.(11111 




$8,857.1-1 


300, 


i74,707 


The   exports   of   minerals   from   Canada   in    1905   were 
as  follow  : — 


Products. 


Quantity. 


Value. 


Arsenic  

lb. 

ton 

cut 

ton 

Ills    

47,031 

IS4.4-- 

5. 1142 

1,635,287 

9,161 

5.4U1I 
1,386.115 



45  072 

4  029  45  7 

Gold  i<.  axing  quartz,  dust,  nuggete, 
rfti      ... 

13,706,969 
- 
5,401,490 

<-\  psum,  crude 

Mack  or  coarse,  and  in 

ton 

lb. 

359.:>4r. 
40.471'.-:  1 

260 
40,350,702 
1,306,611 

17,31- 

15 
4.7411.742 
1,087,781 

7U7.247 
4.17:: 

35 

7.22- 

505 
168  280 

17,383 

41' 

5,088 

10,755 

1.447,72- 

306.935 

2,878 

59,355 

669 

Nickel,  in  ore,  &c 

Platinum,  in  on-  concentrate  -,  &c 

oz. 

2  777  218 

Mi 

170,049 

7  704 

Oil— 
(  rude   

gal. 

•  > 

Refined 

Ores — 

Antimonv 

ton 

2,078 

27.118 

687.565 

Salt    

cwt. 

ton 
lb. 
ton 

6.112 

tor  manufacture  ot"  grind- 

12.101 

7,4": 

Other  products  01  the  mine    .  . . 

lb. 
M 

lb. 

ton 

Manufactures — 

Acid    sulphuric) 

Bricks  

232,203 

754 

2,535,386 

2.71- 
1,558 



3.143 

116,071 

509.908 
17.461 

■ 

Metals    n.  o.  p.] 

81. '.'45 
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[T.R.] 


Steel  :     Impti     ii    (  |; 

ion,  Swansi  a       From  D.  I.  B 

a  i-  urn  !>■.  iilast- 

furnace    into     a  i  -i1  i  nexl     convei  tei  .on. 

mil-  i"  the  desired  | it,  and  provided  with  tuyeres,  and 

with  means  foi    rec  and  disi  b  .1.  or 

else   tin-   metal   i-   ru itinnoosly   tbn  isllow 

ladle  pro\  idsd  n  .1  hi 
being   fori  ed    thro 
through  the  ladle.      A.  i  ..  L. 

'/Ii  nl  of  infi  n'i  ;  i .    I..  Hoflinann, 

Berlin.     Eng.  Pat.  13,1  II.  June  20,  L905. 

I'r    Pat.  355,786  of  190  I     L905,  L239.      I'.F.B. 

acture  of  foundry  pig .     C.    rTenning, 

Mannheim,    Germany.     En  Nov.    10, 

l: ■ii."..     Under  Int.  Conv.,  Nov.  17,  I! 

I  n  order  to  pi  iron 
from  cast-iron  and  steel,  lirst 
melted  with  ca  cent.)  in  .i  cupola  furnace 
and  the  pro  (foundry  pi2  iron)  which 
can  then  in-  easily  melted  with  a  further  quantity  of  pig- 
iron  (0U  to  To  pin  \    i   .  I.. 

Hold:     Apparatus   /w    separating    particles   of or 

other  more  or  less  precious   metals  or   -  from 

material  with   which  they  an   associated. 
ii.  Moore.  London.     Eng.  Pat  25,116,  .V>\.  18,  1904 

i  i\  both  sides  of  a  long  sloping  framework  are  placed  two 
endless  belts  of  canvas,  india-rubber,  or  similar  mat 
which  pass  over  suitably  arranged  pulleys  and  move  from 
the  lower  end  of  the  framework  towards  the  upper.  Each 
licit  has  continuous  Ranges  on  each  side  so  as  to  form  a 
kind  of  trough,  down  which  .-lime.  Sec,  and  water  run 
from  the  upper  end  to  the  lower.  A  number  of  water- 
proof aprons  of  oil-elotli  or  india-rubbei  are  arranged 
along  the  upper  half  of  each  belt,  the  tower  'nil-  of  these 
aprons  lyi!  on  the  belt,  whilst  the  upper  ends  are 

fixed  in  position  so  as  to  force  the  hue  material  floating 
on  the  water  into  contact  with  the  belts,  which  may  be 
roughened,  or  have  pieces  of  burlap,  with  or  without  wire- 
I.  fastened  to  them.  ( »r.  a  second 
endless  belt  may  lie  loosely  on  ti  and  travel  with 

it.  the  second  belt  which  consists  of  burlap  and  wire  srreen 
being  longer  than  the  first    and  pa-  separate 

drum  at  the  upper  end  of  the  fi  ■>  admit   of  the 

surfaces  of  the  two  belts  being  deal  itely.     The 

returning  (or  under)  part   of  each  hell  is  I  -.der- 

ably  by  heing  made  to  pass  over  a  drum,  covered  with 
felt  or  other  soft  material,  and  placed  near  the  centre  of 
the  frame. — A.  G.  L. 

Zinc,  nickel,  culm//  ami  manganese  oxides,  and  copper, 
arsenic,  antimony,  lead,  bismuth,  cadmium,  and  tin; 
Treatment  of  complex  sulphide  oi  ores  for  the 

recovery  of .     W.  <;.  Rumbold,  <:.  Patchin  and  .1.  \Y. 

Hughes.  Ens.  Pat.  •-'.:.::•-'.  Feb.  8,  L905.  XlII.l., 
page  325. 

Metals  :   Extraction  of from  ores  and  waste  materials. 

A.  Gutensohn,  London.     Eng.  Pat.  2619,   Feb.  9,  1905. 

The  powdered  material,  after  roasting  if  necessary,  is 
mixed  with  a  flux  consisting  of  a  mixture  of  borate  of 
manganese,  carbon  and  fluorspar  to  which  tar  is  some- 
times added,   and  fused.— J.  11 

Cupola  furnaces.  A.  Baillot,  Haybes,  France.  Eng.  Pit. 
ln.312,  May  111.  1905.     Under  Int.  Conv.,  Dec    ."■.  i 

See  Fr.  Pat.  349.036  of  1PU4  :  this  J.,  1905,  024.— T.  F.  B. 

Blast-furnaces  ;    Impt.    in .     Frodingham   Iron   and 

Steel  Co..  Ltd..  and  M.  Mannaberg,  both  of  Frodingham, 
Lines.     Eng.  Pat    26  -  -  16,   li"'.".. 

In   addition   to   the   ordinary   tuyeres    blowing   into   the 
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hearth  of  the  furnace,  one  or  more  tuyeres  are  provided 
and  arranged  so  as  to  direct  a  blast  against  the  bosh  walls 
in  order  to  burn  away  any  deposited  matter  which  might 
form  a  "  scaffold."— A.  G.  L. 

Ores  :    Process  for  treating  finely  granulated  or  pulvi  vised 
— .      H.    J.     Haddan,    London.      From    Fellner    und 
Zietrler.      Frankfort-on-Maine.     Germany.      Eng.      Pat. 
12,200,   June   10,    1905. 

See  U.S.  Pat.  801,144  of  1905:  this  J.,  1905.  1113.—  T.  F.  B. 

Slag  ;     Apparatus    for    pulverising    blast-furnace . 

H.  Oolloseus.  Berlin.     Eng.  Pat.  14.3211.  July  11,  1905. 

See  Fr.  Pat.  350,379  of  1905  :   this  J.,  1906,  26.—  T.  F.  B. 

Metal s  ;     Separation    of from    their   ores.     R.    E. 

Saunders,  and  The  S.O.S.  Svnd..  Ltd.,  both  of  London. 
Eng.  Pat.  21,839,  Oct.  26,  1905. 

Essentially  the  invention  consists  in  allowing  the 
powdered  ore  to  fall  vertically  whilst  subjecting  it  to  the 
action  of  a  horizontal  current  of  air.  the  lighter  gangue 
particles  being  thus  separated  from  the  heavier  particles 
of  ore.  The  current  of  air  may  be  conveniently  furnished 
by  an  exhaust  fan  working  at  the  back  of  a  casing  open  at 
the  front.  The  ore  falls  from  a  hopper,  placed  on  top  and 
near  the  front  of  the  casing,  on  to  a  number  of  inclined 
baffle-plates  or  on  to  a  number  of  endless  horizontal 
travelling  bands  arranged  below  each  other,  so  that  the 
material  falls  from  one  to  the  next.  The  easing  may  he 
divided  by  means  of  a  longitudinal  partition  so  as  to 
enable  the  strength  of  the  air  current  in  the  two  parts  to 
be  varied. — A.  G.  L. 

UsiTED  States  Patents. 

Iron  and  steel  :    Apparatus  for  the  treatment  of  ore  for  the 

manufacture  of therefrom.      M.   Moore.  Melbourne, 

and  T.  J.  Heskett,  Brunswick,  Vic.     U.S.  Pat.  814,557, 
.March  0,  1906. 

See  Fr.  Pat.  345.599  of  1904;   tins  J.,  1905,  32.— T.  F.  B. 

Gold,    silver,    dkc. ;     Process    of    extracting .     J.    A. 

Comer,  Los  Angeles,  Cal.     U.S.  Pat.  813,620,  Feb.  27, 
1906. 

The  crushed  ore  is  treated  with  an  alkaline  solution  of 
potassium  cyanide,  the  solution  is  separated  from  the 
ore  pulp  and  subjected  to  the  action  of  compressed  air, 
which  is  blown  through  it.  After  removing  any  sedi- 
mentary matter  present  in  the  solution,  the  gold,  silver 
&c,  are  recovered  electrolytically. — A.  S. 

Precious  metals  from  ores,  etc.;  Process  fur  tin  recovery 

of .     J.    A.   Just,    Pulaski,   N.    V.,   Assignor  to   the 

Just    Mining    and    Extraction    Co.,    Syracuse,    N.     V. 
U.S.  i'at.  814,294,  March  6,  1906. 

The  ores,  especially  silver  and  silver  sulphide  ores,  are 
pulverised  or  granulated,  then  suspended  in  a  solution 
containing  an  oxygen-yielding  substance  (nitre),  treated 
with  excess  of  sulphuric  acid,  and  a  current  of  air  blown 
through.  The  mixture  is  heated  until  the  solution  is 
concentrated  to  one-half  or  less  of  its  original  volume, 
then  diluted  with  acid  or  acidulated  water  to  nearly  its 
original  volume,  the  acid  solution  separated  from  the  I 
sand  and  gangue,  and  the  silver  and  gold  separated  from 
the  and  solution,  which  latter  is  recovered  for  use  over  i 
again. — A.  S. 

Metal-leaching    process.     T.    B.    Joseph,    San    Francisco,    | 
Cal.      1  .S.  Pat.  S14.4.V_>,  March  6,   1906. 

The  invention  relates  to  a  process  for  the  extraction  of  gold 
and  silver,  and  consists  in  leaching  the  ore  with  an  aqueous 
solution    containing  sodium  cyanide,  calcium  hydroxide, 
barium  dioxide,   and   ammonium   bicarbonate,  and  simul-    I 
taneously  agitating  the  mixture  with  compressed  air. 

—A.  S. 

Furnace;    Roasting .     T.   F.  Sheridan,  Chicago,  111., 

Assignor  to  Allis-Chalmers  Co.,  Milwaukee,  Wis.     U.S. 
Pat.  814,238,  March  6,  1906. 

The  invention  relates  to  a  roasting  furnace  with  a  hollow 


vertical  shaft  having  hollow,  horizontal  "  rake-arms " 
extending  therefrom  and  communicating  with  the  interior 
of  the  shaft.  The  hollow  shaft  and  arms  are  rilled  with 
water,  and  a  cooling  medium  is  also  circulated  inde- 
pendently through  pipes  disposed  in  the  hollow  arms  ami 
communicating  on  the  one  hand  with  a  supply-pipe  in 
the  shaft,  and  on  the  other,  with  the  interior  ol  the  hollow 
shaft.— A.  S. 

Furnace  ;  Boasting .     F.  Klepetko,  New  York.     U.S. 

Pat.  814.297,  March  6,   1906. 

The  furnace  comprises  a  number  of  hearths  through 
which  (passes  a  rotating,  vertical,  hollow  shaft,  from  which 
hollow  arms  extend  into  the  several  hearths.  A  cooling 
medium,  such  as  water,  is  introduced  near  the  middle  of 
the  shaft,  and  is  caused  to  circulate  through  the  shaft 
and  arms  "  vertically  in  parallel  and  in  series,  and  radially 
in  multiple,"  finally  leaving  the  shaft  at  the  opposite  ends 
thereof.  —  A.  S. 

Furnace;    Roasting .     F.  Klepetko,  Xew  York.     U.S. 

Pat.  814,298,  March  6,   1906. 

The  rotating,  vertical,  hollow  shaft  extending  through 
the  hearths  of  the  furnace  is  divided  longitudinally  into 
a  series  of  conduits,  which,  in  turn,  are  divided  by  trans- 
verse partitions  into  compartments  or  chambers.  From 
the  shaft,  hollow  arms  extend  into  the  hearths.  Cooling 
media  are  caused  to  circulate  through  the  several  conduits 
and  the  hollow  arms  attached  thereto.  (See  preceding 
abstract). — A.  S. 

Furnaci  ;  Roasting .     F.  Klepetko,  New  York.     U.S. 

Pat.   814,299,  March  6,   1906. 

See  preceding  abstracts.  The  shaft  is  divided  by  trans- 
verse partitions  into  chambers  closed  at  top  and  bottom. 
By  means  of  a  feed-pipe  passing  through  the  partitions 
separating  the  chambers,  a  cooling  medium  (water)  is 
fed  simultaneously  into  the  several  chambers  of  the  shaft, 
and,  after  circulating  through  the  hollow  arms  projecting 
from  the  shaft  into  the  hearths  of  the  furnace,  is  discharged 
through  an  exhaust  pipe  provided  with  intake  openings 
in  the  spaces  between  consecutive  chambers. — A.  S. 

Cupola.     F.   X.   Cline.   Chicago,   111.     U.S..   Tat  814,769, 
.March   13,   1906. 

The  furnace  comprises  a  metal-melting  chamber  lined 
with  fire-clay,  and  a  crucible  mounted  in  a  second  chamber 
at  a  lower  level  than  the  melting  chamber,  the  bottom  of 
the  latter  having,  at  one  side,  a  throat  or  passage,  lined 
with  fire-clay,  which  extends  over  the  upper  edge  <>t  the 
crucible.  Flame  is  led  into  the  second  chamber  around 
the  crucible,  passes  over  the  top  of  the  crucible,  and 
through  the  throat  into  the  melting  chamber,  the  products 
of  combustion  escaping  through  a  gas-discharge  pipe 
leading  from  the  bottom  of  the  melting  chamber  opposite 
the  throat.  The  molten  metal  Hows  by  gravity  from  the 
melting   chamber   through   the   throat   into   the   crucible. 

—A.  S. 

Tin  or  tin  und  I,  ad  ;    Process  of  recovering .     J.  C. 

Taliaferro.  Baltimore,  Mil.,  Assignor  to  Continental 
Can  Co..  New  York.  U.S.  Pat.'  814.334,  .March  6, 
1906. 

Tin  or  tin  ami  lead  arc  separated  from  iron  or  *teel  by 
fusing  the  first-mentioned  metals,  adding  sufficient  lead 
to  cause  tiie  iron  "r  Bteel  to  tioat  to  the  top  of  the  mixture, 
skimming  off  the  iron  or  steel,  and  separating  the  tin  and 
lead  from  the  skimmings  by  melting  on  charcoal. — A.  S. 

i'ii/i/.-ii-  separation  ;    Process  of .     A.  Elliott,  Little- 
rock,  Cal.      U.S.  Pat.  814,836,  March  13,  1906. 

Oxidised  copper  ores  containing  basic  gangue  are  leached 
with  a  hot,  non-acid  solution  of  ferrous  sulphate,  air  being 
passed  through  the  solution  during  the  leaching  operation. 
From  the  resulting  solution  the  copper  is  precipitated  by 
means  of  iron,  ferrous  sulphate  being  regenerated. — A.  S. 

Agitating  device  [for  metallurgical  apparatus].  \V.  B. 
Devereux,  Glenwood  Springs,  Colo.  U.S.  Pat.  s  15.272, 
March   13,   1906. 

In  a  tank  provided  with  means  for  decanting  the  liquid 
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contained  in   the  same,  a  number  of   vertical   shaft 
disposed,  on  each  oi  whioh  a  propeller  rotates  at  a  sub- 
stantial distanoe  above  the  bottom  of  the  tank,  and  al 
the  level  to  whioh  tin-  solid  material  "t  the     barge  will 
settle  when  the  propellers  are  at  rest.     A.  B. 

M  II     I'll  I. NTS. 

furnace;       Calcining     .     H.      Howard.     Fr.      Pat. 

'77.    Oct.    30,    1905. 
A   i>u\i\c    or   heating  chamber  is  constructed  over 
arch  t>(  a  eirrular  reverberator;   furnace,   and  the  ores 
an-   fod   into   this   chamber   before   they   pass   on    I 
furnace  proper,  so  as  to  utilise  a  great  part  of  the 
which   would   be  otherwise  lost.      A   stream  of  cold  air  is 
supplied  to  the  chamber  through  a  regulator,  and  revolving 
rabbles  are  provided  to  stir  up  tho  ore  and  force  it  into  a 
tube    which    contains    a   screw    propeller    whereby    it   is 
regularly  fed  to  tho  furnace  below. — J.  H.  ('. 


Bronze  , 


Process  of  making  . 

Fr.  Pat.  369,080,  Nov.  3, 

See  Eng.  Tat.  792  of  1905  ;   this  J.,  1906,  184.— T.  F.  B. 


G.    E. 

1905. 
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XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continual  from  page  272.) 

{A.)— ELECTRO-CHEMISTRY. 

English  Patents. 

Accumulator     plates  ;      Manufacture    of     .       A.     G. 

Bloxaru,  London.  From  F.  E.  Polzeniusz  and  R.  B. 
Goldschmidt,  Brussels.     Eng.  Pat,  778,  Jan.  14.  1905. 

See  Fr.  Pat.  350,898  of  1905  ;  this  J.,  1905,  805.— T.  F.  B. 

Electric  arcs  or  discharge*  :   Dniating  or  drawing  out , 

applicable  to  apparatus  for  the  chemical  decomposition 
and  combination  of  gases.  R.  C.  Gardner.  London. 
From  J.  J.  Thoresen,  Christiania,  and  F.  Tharaldsen. 
Meraker.  Norway.      Eng.   Pat.   13,689,  July  3,   1905. 

See  Fr.  Pat.  352,556  of  1905  ;  this  J.,  1905,  976.— T.  F.  B. 

Electric    glow    lamps ;    Process    of    making     a    metallic 
connection  between  the  light  emitting  bodies  and  the  supply 

conductors    of    .     H.    Kuzel.     Eng.    Pat.     15,462, 

July  27,    1905.     IX,   page   307. 

Gutted  States  Patents. 

Water  :     Process    of    decomposing by    elect rcA 

W.  F.  M.  McCarty,  Rockv  Ridge,  Md.,  Assignor  to  T. 
A.  Darby,  Xew  York.  'U.S.  Pat.  813,105,  Feb.  20, 
1906. 

Metallic  sodium  or  other  alkali  metal  is  added  to  water, 

which  may  have  been  previously  acidified,  the  solution 

being  subsequently  electrolysed. — R.  S.  H. 

Electrolytic   apparatus.     L.    V.    Scovoc,    Gilbert   Station, 
Iowa.     U.S.  Pat.  813.S44,  Feb.  27,  1906. 

This  invention  relates  to  an  apparatus  for  the  decompo- 
sition of  water  by  electrolysis,  and  comprises  a  liquid- 
container  and  a  liquid-supply  for  the  same,  together  with  a 
float  valve,  actuated  by  variations  in  the  water  level  in 
the  container,  and  supplying  water  to  the  latter  so  as  to 
maintain  a  constant  level.  Receptacles  for  colic 
the  gases,  with  their  open  lower  ends  projecting  below  the 
water  level  in  the  container,  have  gas-bags  arranged  on 
their  upper  open  ends.  The  receptacles  for  the  gases  have 
partitions  provided  with  valve  openings,  and  float  valves 
in  the  receptacles  acting  in  these  valve  openings  regulate, 
by  variations  in  the  water  levels,  the  discharge  of  the  gases 
into  the  gas-bags.  Electrodes  are  arranged  in  the  con- 
tainer within  the  open  lower  ends  of  the  gas-collectors. 

— B.  X. 


Decomposing  water  btj  thetrolytia  ;    Apparatus  for , 

M.  P.  M.   Mel  .  T. 

\    Darby,   New   STork.  6. 

1906. 

I'm:  electrolytic  tank  is  divided  from  top  to  by  a 

partition  into  I  wo  ohamb  i 

near  its  lower  end  with  a  line  of  apertures,  a  gl 
being  mounted  in  each  apertun  riding  into  the 

respective  chambers.     An   electro  I   in  cub 

ohamber,  and  ie  oonne*  b  A  with  a  suitable  source  of  current 
supply,   each   eloctrodo   com]  a   plate   of   suitable 

rial  extending  approximately  from  side  to  side  of 
the  tank  in  order  to  present  a  large  superficial  area.  Each 
electrode  is  bent   inwards   at    ii  id.    forming    a 

terminal  discharge  portion  extending  at  right  angles  to 
the  body  of  the  electrode,  and  located  opposite  and  in 
line  with  all  of  the  apertures  and  tho  ends  of  the  glass 
tubes.— B.  N. 

Cells ;     Apparatus   for   feeding    electrolytic .     F.    .1 

Briggs,   Everett,   Mass.     U  S.   Pat.   814,583,  March  6. 
1906. 

This  invention  relates  to  a  device  for  feeding  cells  in 
electrolytic  apparatus,  and  comprises  a  tank  of  insulating 
material,  divided  by  a  central  partition  into  two  chambers 
on  opposite  sides  of  a  standard  which  supports  the  tank 
on  a  pivot,  the  standard  being  in  line  with  the  partition. 
A  spring  is  supported  centrally  by  the  standard,  and 
extends  longitudinally  under  the  tank.  Siphon  pipes 
connect  the  interior  of  each  chamber  with  the  exterior, 
and  are  adapted  to  be  connected  with  an  outside  cell. 
The  tank  supports  a  track  which  extends  from  one  side 
of  the  pivot  support  to  the  other,  tins  track  consisting 
of  two  pairs  of  metallic  rods,  the  rods  in  each  pair  being  of 
'  unequal  length,  in  line  with  each  other  and  with  their 
ends  separated  by  small  spaces.  The  longer  rod  in  each 
pair  is  adjacent  to  the  shorter,  and  overlaps  the  longer  rod 
in  the  opposite  pair.  The  supports  for  the  outer  ends  of 
the  rods  are  attached  to  the  siphon  pipes.  A  freely- 
moving  ball  on  the  track  is  adapted  to  roll  from  a  position 
on  one  side  of  the  pivot  support  to  the  other,  and  means 
are  provided  at  opposite  ends  of  the  track  for  limiting  the 
movement  of  the  ball.  A  water  supply  is  located  directly 
over  the  central  partition  when  the  tank  is  level.  The 
track  forms  a  portion  of  an  electrical  circuit,  containing  a 
register,  whereby,  as  the  tank  is  tilted  down  in  either 
direction,  the  supply  of  water  enters  the  chamber  which  is 
tilted  up,  and  the  stream  of  water  which  is  siphoning  out 
through  the  opposite  chamber  is  broken,  thus  breaking 
any  electrical  circuit  which  is  passing  through  the  stream. 
When  the  rolling  ball  passes  over  the  centre  of  the  track 
where  the  longer  rods  overlap,  it  completes  the  electrical 
circuit  of  which  the  rods  form  a  part,  and  registers  the 
emptying  of  one  of  the  chambers. — B.  X. 

French  Patents. 
Hydrogen    peroxide ;      Electrolytic    preparation    of . 

Consortium  fur  Elektrochem.    Ind.   G.m.b.H.     Fr.  Pat. 

35S.S06,  Oct.  24.  1905. 
This  invention  relates  to  a  process  for  the  electrolytic 
preparation  of  hydrogen  peroxide  from  persulphurio  acid 
percarbonates,  perborates  or  other  analogous  substances 
winch  may  be  easily  obtained  by  electrolysis  of.  pure 
solutions  at  an  elevated  temperature  in  the  absence  of 
catalytic  agents,  the  platinum  which  passe,  into  solution 
during  the  electrolysis  being  extracted  by  the  use  of  a 
special  cathode  or  by  chemical  means.  The  hydrogen 
peroxide  is  extracted  from  the  electrolytic  solution  by 
solvents,  such  as  ether  or  ethyl  acetate,  or  by  rapid 
distillation  at  a  low  temperature  in  a  vacuum,  the  extracted 
solution  beine  acain  submitted  to  electrolvtic  oxidation. 
°     '  '         — B.   X. 

Electric    arcs ;     Process    and    apparatus    for    internally 

throning   up  luminous especially  for  the  treatment 

of  gases  or  mixtures  of  gases  bj  movable  luminous 
arcs.     A.  J.  Petersson.      Fr.  Pat.  35:',  1 13,  Xov.  4,  1905. 
Under  Int.  Con  v.,  Xov.   7,    1904. 
This  invention  relates  to  a  process  of  producing  a  luminous 
electric    arc    between    electrodes    placed    in    an    elc 
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circuit,  by  closing  the  trajectory  of  discharge  by  means 
of  an  are  on  another  circuit,  the  latter  arc  being  brought 
over  the  former  by  magnetic  or  electro-magnetic  influence. 
The  arcs  are  first  established  between  the  electrodes 
where  the  minimum  separation  is  relatively  small,  and 
the  deviation  of  these  arcs  is  produced  by  eleetrodynamic 
forces,  so  as  to  bring  them  over  the  electrodes  where  the 
amount  of  minimum  separation  is  relatively  great. 
Several  forms  of  laboratory  furnaces  are  described, 
furnished  with  pairs  of  electrodes,  one  or  more  pairs  of 
electrodes  being  separated  to  only  a  slight  extent,  and 
placed  in  a  circuit  or  circuits  so  that  the  arcs  are  estab- 
lished by  an  expenditure  of  energy  relatively  small. 
These  arcs  are  deviated  as  before  mentioned  towards  the 
pairs  of  electrodes  which  are  separated  to  a  greater  extent, 
and  which  are  placed  in  circuits  in  which  the  arcs  are  only 
established  by  expenditure  of  energy  relatively  great. 

*— E.   X. 

(£.)— ELECTRO-METALLURGY. 

Lithium  ;    Preparation  of  metallic  .     0.  Ruff  and  0. 

Johannsen.     Z.  Elektrochem.,   1900,  12,   186 — 188. 

The  authors  electrolyse  fused  lithium  bromide  containing 
10  to  15  per  cent,  of  lithium  chloride,  and  attain  a  yield 
of  about  80  per  cent,  of  the  theoretical.  The  electrolytic 
vat  is  of  the  tj'pe  designed  by  Muthmann,  Hoier  and  Weiss 
(this  J.,  1902,  412 — 113),  the  salt  being  fused  in  a  water- 
cooled  metal  receptacle  by  means  of  an  are  and  subse- 
quently submitted  to  electrolysis  in  the  same  vessel.  A 
current  of  100  amperes  at  10  volts  is  employed,  the  anode 
being  a  carbon  rod,  whilst  the  cathode  consists  of  two 
iron  rods  of  4  mm.  diameter.  The  metal,  which  separates 
at  the  cathode  in  the  fused  condition,  is  removed  from 
time  to  time  with  a  shallow  iron  spoon  and  poureci  off 
from  the  solidifying  salt.  The  mixture  of  salts  recom- 
mended has  a  good  electrical  conductivity  and  low  fusing 
point  (about  520°  C),  and  has  proved  the  most  suitable 
for  the  purpose.  When  it  is  desired  to  prepare  pure 
metallic  lithium,  the  addition  of  salts  of  the  other  alkali 
metals  is  not  to  be  advised.  Electrolysis  of  a  mixture  of 
lithium  and  potassium  chlorides  yielded  a  metal  containing 
5  per  cent,  of  potassium,  whereas  the  metal  prepared  as 
described  above,  contained  only  0-17  per  cent,  of  sodium. 
The  melting  point  of  hthium  has  been  determined  as 
180°  C— R.  S.  H. 

English  Patents. 

Copper  electrotypes  ;    Manufacture  of and  apparatus 

therefor.     S.     0.     Cowper-Coles,     London.     Eug.     Pat. 
4668,  March  6,  1905. 

The  frames  containing  the  wax  or  other  impressions  to 
be  electrotyped  are  mounted  in  a  vat  and  serve  as  cathodes. 
The  anodes  are  mounted  on  a  central  rotating  frame,  and 
are  perforated  to  admit  of  circulation  of  the  electrolyte. 
The  latter  is  admitted  at  the  bottom  of  the  vat,  and  is 
projected  by  centrifugal  force  through  the  perforations 
over  the  surface  of  the  cathode.  In  this  way  all  air  bubbles 
are  removed  and  a  deposit  of  copper  free  from  pin-holes 
can  be  obtained  at  a  rapid  rate  of  deposition  with  a  current 
density  of  from  500  to  1000  amperes  per  square  foot. 

— R.  8.  H. 

Electro-plating ;      Apparatus     for     .     L.      Potthoff, 

Brooklyn,  New  York.  Eng.  Pat.  6790a,  March  30,  1905. 
A  tumbling  barrel  suitable  for  containing  small  articles 
to  be  plated,  and  provided  with  the  necessary  mechanism 
for  rotation,  is  arranged  in  a  vat.  Anodes  are  provided 
both  inside  and  outside  the  barrel,  and  cathodes  lead  the 
current  to  the  work  to  be  plated.  The  essential  part  of 
the  process  consists  in  the  arrangement  whereby,  when 
the  barrel  is  rotated  in  one  direction,  the  articles  are 
retained  and  submitted  to  the  deposition,  whereas,  when 
the  direction  of  rotation  is  reversed,  they  are  discharged 
from  the  apparatus. — R.  S.  H. 

C.  Leon,  London.    From 


Ore  separators  ;  Magnetic  ■ 


Maschinenbau    Anstalt     Humboldt,     Kalk,     Germany. 
Eng.  Pat.  19,525,  Sept.  27,  1905. 

See  Fr.  Pat,  357,216  of  1905j.Jhis\J.,  1906,  80.— T.  F.  B. 


United  States  Patents. 

Electroplating   Apparatus.     L.    Potthoff,    Flushing,    N.Y. 
U.S.  Pat.  806,835,  Dec.  12,  1905. 

See  Eng.  Pat.  6790a  of  1905 ;   preceding  these.— T.  F.  B. 

Matte  ;    [Electrolytic]   Method  of  treating  .      W.   M. 

Johnson,  Hartford,  Conn.     U.S.  Pat.  814,049,  March  6, 
1906. 

The  copper-nickel  matte  is  subjected  to  the  action  of  hot 
dilute  sulphuric  acid,  whereby  nickel  is  dissolved  and  sul- 
phuretted hydrogen  liberated,  the  latter  being  subsequently 
converted  into  sulphuric  acid,  whilst  a  residue  consisting 
in  part  of  copper  sulphide  is  left.  The  nickel  is  recovered 
from  the  solution,  the  bath  being  maintained  neutral 
by  the  addition  of  nickel  hydroxide,  which  is  added 
proportionately  to  the  amount  of  metal  separated  at  the 
cathode.  The  residue,  consisting  partly  of  copper 
sulphide,  is  roasted  so  as  to  form  the  oxide,  which  is  then 
treated  with  sulphuric  acid,  and  the  solution  of  copper 
sulphate  is  electrolysed,  using  insoluble  anodes  of  lead,  in 
order  to  separate  a  portion  of  the  copper,  the  gases  from 
the  roasting  operation  being  simultaneously  passed  into 
the  liquid.  The  solution  is  again  used  for  extracting  the 
roasted  residue,  and  then  again  electrolysed  until  the 
presence  of  nickel  interferes  with  the  deposition  of  the 
copper.  Further  quantities  of  copper  are  afterwards 
obtained  by  deposition  on  rotary  cathodes.  The  spent 
electrolyte  is  finally  used  for  treating  a  fresh  quantity  of 
the  matte. — B.  N. 

[Zinc]  Smelting  process  ;  Electrical  ■ .     W.  SI.  Johnson, 

Iola,  Kans.     U.S.  Pat.  814,050,  Slarch  6,  1906. 

This  invention  relates  to  a  smelting  process  for  recovering 
volatile  metals  such  as  zinc,  which  consists  in  interposing 
between  a  relatively  low-resistance  charge,  containing 
low-grade  ore  mixed  with  low-resistance  carbon,  and  a 
furnace  wall  or  hearth,  a  high-resistance  charge  containing 
high-grade  ore  mixed  with  high-resistance  carbon,  and 
also  a  layer  of  inert  material,  such  as  finely-divided  carbon, 
acting  as  the  electrodes.  The  furnace  wall  and  hearth 
are  thus  protected  from  the  low-grade  ore  during  the 
passage  of  an  electric  current  through  the  charges,  the 
latter  being  so  arranged  as  to  secure  a  substantially  even 
temperature  within  the  furnace. — B.  N. 

Metallurgical  process  [Zinc].     F.  T.  Snyder,  Oak  Park,  111. 
U.S.   Pat.   814,810,   Slarch   13,    1906. 

Zinc  sulphide  ore  is  mixed  with  carbon  and  slag-forming 
materials,  and  the  mixture  electrolysed  in  a  bath  of 
fused  slag,  in  absence  of  air,  at  a  temperature  above 
the  volatilising  point  of  zinc,  one  of  the  electrodes  being 
of  carbon.  Zinc  and  sulphur  in  the  form  of  vapour  are 
produced  at  the  electrodes,  and  the  sulphur  combines  with 
the  carbon  to  form  carbon  bisulphide.  The  zine  vapour 
and  carbon  bisulphide  are  collected  separately,  the  former 
being  condensed,  whilst  the  latter  is  conveyed  to  an  engine 
where  it  is  combined  with  oxygen  in  order  to  develop 
mechanical  power  which  is  used  to  drive  an  electric 
generator  to  supply  current  for  the  electrolysis. — A.  S. 

Amalgamating  process  [Electrical  ].     H.  A.  Thomas, 

Assignor  to  Cry  Amalgamation  Co.,  Chicago,  HI.  U.S. 
Pat.  814,814,  March  13,  1906. 

A  "  thin  continuous  sheet  or  layer  of  pulverised  ore  "  is 
fed  through  a  body  of  insulated  and  electrostatically- 
charged  mercury,  whereby  the  precious  metals  are 
amalgamated  and  removed  from  the  ore. — A.  S. 

Iron  ore  ;  Process  of  [electrically]  smelting .     P.  L.  T. 

Heroult,  La  Praz.  France,  Assignor  to  Soc.  Electro- 
Metall.  Franc,  Froges,  Isere,  France.  U.S.  Pat. 
815,016,  Slarch  13,  1906. 

The  invention  relates  to  a  process  of  smelting  iron  ore 
by  the  aid  of  an  electric  current.  Carbon  is  introduced 
at  the  base  of  the  charge  of  ore  in  quantity  sufficient  to 
produce  the  chemical  reactions  necessary,  and  is  protected 
from  the  action  of  the  carbon  dioxide  generated  during 
the  smelting  process.  A  mixture  of  carbon  monoxide 
and  carbon^dioxide    is    formed,    of   gradually    increasing 
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riohness  in  carlnai  dioxide  as  the  gases  rise  to  the  p 
at  whioh  the  reduction  of  ore  practically  erases.      Ai 
point  oxygen  is  introduced,  whereby  the  carbon  monoxide 
is  further  oxidised,  and  the  heating  effect  in  the  (on 
increased.     A.  S. 

Iron  ore  ;  Process  for  [electrically]  smelting .     P.  L.  T. 

II.  i. mil.    La   Praz,   France,   Assignor  to  Soo.    Electro- 
Metal!      l-'i .in.  .     I  i o  [sere,     France.     0.8.    Pat. 
816,203,  Mar.  i,  13,  1906. 
The  invention  relates  to  a  process  C.|  electrically  Bmi 
iron  ore.    The  on  i    Introduced  a1  the  top  of  the  furnace, 
ami  means  are  provided  for  protecting  the  carbon  from 
carbon    dioxide    generated    during    the    smelting.    The 
mixture  of  carbon   monoxide  and  carbon  dioxide  pro- 
duced, rises  through  the  oharge,  and  at  a  point  abovi 
level   at    which   oarbou    monoxide   is   formed,   nozzles  are 
provided,   through  which  oxygen  is  introduced  in  order 
onverl   the  carbon  monoxide  into  carbon  dioxide,  and 
thus  increase  the  heating  effect  in  the  furnace. — A.  S. 

Ore-separator  ;   Wet  magnetic .    F.  J.  Odlingand  W. 

Jamieson,    Melbourne,    Australia.     U.  S.    Pat.813,113, 

.March    L3,    1006. 

The  apparatus  comprises  a  frame  in  which  are  mounted 
magnetic  pole-pieces  having  V-shaped  tips,  and  extending 
horizontally,  but  separated  by  an  air-gap.  A  vibrating 
guiding-table  or  apron  on  to  which  a  mixture  of  the  ore 
and  water  is  fed.  extends  through  the  air-gap  between 
the  poles,  and  an  endless  band  of  non-magnetic  material 
travels  longitudinally  adjacent  to  the  tip  of  the  upper 
magnetic  pole-piece.  Means  arc  provided  for  forming 
a  film  or  coating  of  water  on  the  travelling  band.  By 
the  vibration  of  the  table,  the  mixture  of  ore  and  wat.r 
is  caused  to  flow  below  the  upper  magnetic  pole  ;  the 
magnetic  particles  are  attracted  by  the  latter  and  are 
retained  by  the  "  water  web  "  produced  by  the  co- 
operation of  the  film  of  water  on  the  travelling  band  and 
the  water  mixed  with  the  ore.  This  "water-web" 
carries  the  magnetic  particles  forward  and  delivers  them 
at  the  side  of  the  pole-pieces. — A.  S. 


Ores  . 


French  Patents. 

Electro-magnetic   separator  of  .     W. 

bach.     Fr.  Pat,  350,423,  Dec.  24,   1904. 


Wurm- 


-  invention  relates  to  an  electro-magnetic  separator 
in  which  the  chambers  of  separation  are  separated  from 
rotating  magnets  by  intermediate  non-magnetic  walls, 
g.  The  magnetic  system  consists  of  a  series  of  horizontal 
cores,  b,  which  may  be  excited  magnetically,  and  these  are 
disposed  around  the  chambers  of  separation,  k,  the  poles 
of  the  same  sign  being  united  at  their  ends  by  vertical 
polar  pieces,  d.  The  latter  are  made  in  the  form  of  seg- 
ments extending  over  three-fourths  of  a  circle,  so  that 
there  is  an  opening  in  which  the  magnetic  tield  is  not 
produced.  An  armature,  a.  with  radial  conducting 
plates,  c,  turns  within  the  poles,  d,  and  cores,  6,  and  the 
armature  is  provided  with  a  coil  for  exciting  the  magnets. 
The  non-magnetic  particles  fall  and  are  delivered  through 


i,   while  the  magnetic   parti  tied    round   and 

expelled    through     thl  of    the     polar     pieces,    d, 

the   magnetic   fii  [i 

Zinc  and   its  alloys;    Neu    proa 

ol .     Dr.   G     I."  I  Co      I  i    Pat.  368,622, 

Oct  is.  1006. 

'in  k  process  of  eleotro-deposil 

objects  is  improved  by  the  addition  of  urea  to  the  bath. 
Double  sails  which  are  readily  soluble  are  formed,  and  a 
high  cuiTcni  density  can  be  maintained  without 
in  the  produci ion  of  a  sponi  It.  S.  H. 

Jfi  tallisaticm  of  articles  of  celluloid,  horn,  the.  .   |  Electrical] 

Process  of .     L.   Schwob  and   Q.    Eeberl  Dilette. 

Fr.  Pat  360,001,  Oi  t.  30,  1005 
Tins  invention  relates  to  a  process  of  gilding  or  nickel- 
plating  articles  of  celluloid,  horn.  Si.,  by  plunging  them 
into  a  bath  of  silvei  for  about  H  hours,  the  bath  being 
made  up  as  follows:  50  grins,  of  "Seignel  salt  "  ("potas- 
sium tartrate")  are  dissolved  in  a  litre  of  watei  :  100  grins. 
of  silver  nitrate  are  dissolved  in  55  grins,  ol  ammonia, 
and  added  to  1  litre  of  water;  50  "Tins,  of  each  solution 
are  added  to  1  litre  of  water.  The  articles  coated  with 
silver  are  then  placed  in  an  ordinary  gold  or  nickel-plating 
bath,  and  a  current  of  electricity  pa  jed  to  deposit,  the 
metal. — B.  N. 

Furnace  ;    Electric ,  for  the  reduction  of  metals  and 

alloys  and  particularly  of  aluminium,  silicon,  magnesium, 
chromium,  .i-r.  E.  VieL  Fr.  Pat.  350,042,  Oct.  31. 
1905. 
The  oxides  to  be  treated  are  intimately  mixed  with  a 
calculated  amount  of  carbon  or  other  reducing  agent  and 
passed  in  small  quantities,  but  continuously,  by  means  of  a 
screw  propeller,  between  two  horizontal  or  conveniently 
inclined  and  highly  excited  electrodes  contained  within 
a  crucible  lined  with  carbon,  whereby  the  metal  or  alloy 
is  reduced  and  liberated,  and  falls  upon  an  inclined  bed, 
whence  it  may  be  removed  as  required. — J.  H.  C 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

{Continued  from  page  273.) 

Manihol   Glaziovii  :    Fatty  oil  of  the  seeds  of  .     G. 

Fendler  and  O.  Kuhn.  Ber.  Dtsch.  pharm.  Ges..  1905, 
15,  426 — 429.  Chem.  Centr.,  1906,  1,  768—769. 
One  hundred  of  the  seeds  of  llanihot  Glaziovii  weigh  53 
grms.,  of  which  39-5  grms.  consist  of  shells  or  husks, 
and  13-5  grms.  of  kernels.  The  kernels  contain  6-18  per 
cent,  of  water  and  35-20  per  cent,  of  substances  soluble  in 
ether  ;  and  the  husks,  6-66  per  cent,  and  1-31  per  cent, 
respectively  ;  the  whole  seeds  contain  9-94  per  cent,  of 
fat.  The  oU  examined  was  prepared  from  the  whole 
seeds  by  percolation  with  ether.  It  was  greenish-yellow 
in  colour,  had  an  odour  resembling  that  of  olive  oil,  and  a 
somewhat  bitter,  acrid  taste.  It  was  soluble  in  ether, 
chloroform,  benzene,  carbon  bisulphide,  acetone  and 
aruyl  alcohol,  insoluble  in  absolute  alcohol  and  glacial  acetic 
acid  :  with  petroleum  ether  it  gave  a  turbid  solution. 
The  oil  became  turbid  at  4  C,  but  was  not  solid  at 
j  — 17°C.  It  had  the  sp.gr.  00258  at  15  C;  acid  value,  2-18; 
saponification  value,  188-6  ;  Beichert-Meissl  value.  0-7  ; 
iodine  value.  137-0  ;  unsaponifiablc  matter,  ii-'.i  p  r  rent.  ; 
glycerol,  10-6  per  cent.  ;  refractometer  reading  at  40°  C, 
62-0.  The  fattv  acids  consisted  of  89-03  per  cent,  of 
liquid,  and  10-07  per  cent,  of  solid  acids.  They  had  the 
following  characters  :  Sp.  gr.  at  25°  C.  ;  0-8984  ;  m.  pt., 
23-.V  C.  ;  solidifying  pt.,  20-5;  acid  value,  107-6 ;  saponifi- 
cation value,  200-1  ;  mean  molecular  Weight,  -• 
acetyl-acid  value.  179-9:  acetyl  value,  '-'0-7:  iodine 
value,  143-1  ;  iodine  value  of  liquid  fatty  acids,  163-6  ; 
m.  pt.  of  sohd  fatty  acids.  54    0. — A.  S. 

Oleic  acid  series  ;  Some  new  acids  of  the .     G.  Ponzio. 

Gaz.   chini.   ital.,    1900.   35,   569—572. 
From  100  grms.  of  stearic  acid,  21  grms.  of  2.3-oleic  acid 
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(this  J..  1904,  942).  m.  pt.  59°  C,  can  be  obtained.  The 
latter  acid,  when  allowed  to  stand  for  several  days  in 
contact  with  bromine,  is  converted  into  2-3-dibromo- 
stearic  acid,  m.  pt  .  72;  C.  When  heated  in  a  sealed 
tube  at  100c  C.  with  hydrobromie  acid  in  glacial  acetic  acid 
solution.  /3-bromostearic  acid,  m.  pt.  54c  C.  is  formed, 
which,  on  heating  with  alcoholic  potassium  hydroxide 
solution  under  an  inverted  condenser,  yields  /3-hvdroxy- 
stearic  acid,  CH3(CH2)14.CH(OH)CH;.t'OOH.  m.  pt. 
89°  C,  moderately  soluble  in  warm  alcohol  and  chloroform, 
slightly  soluble  in  petroleum  ether  and  soluble  in  ether. 
The  2.3-dihydroxystearic  acid, 

CH3|cH2)u.CH(OH).CH(OH).COOH, 
obtained  by  oxidising  2.3-oleic  acid  in  dilute  potassium 
hydroxide  solution  with  the  theoretical  quantity  of  a 
1  per  cent,  solution  of  potassium  permanganate  at  0°  C.t 
crystallises  from  ethyl  acetate  in  prisms,  m.  pt.  126°  C, 
soluble  in  most  organic  solvents,  and  also  to  some  extent 
in  warm  water.  On  oxidising  2.3-oleic  acid  with  twice 
the  quantity  of  potassium  permanganate  mentioned 
above,  and  without  cooling,  palmitic  acid  is  produced. 
(Compare  this  J.,  1888,  442.)— A.  S. 

Chlorine  gas;    Use  of  under  moderate  pressures  in 

the  chemical  arts.  [Chlorine-proof  oil}.     E.  A.  Ashcroft. 
VII.,   page  314. 

Cocoa-nut  fat  in  butter;    Process  for  the  detection  of  . 

H.   P.   Wijsman   and   J.   J.   Beijst.      Z.   Unters.   Xahr. 

Genussm.,  1906,  11,  267—271. 
The  authors  propose  a  simple  method  for  the  detection 
of  cocoa-nut  fat  in  butter,  based  on  Jensen's  work  as  to  the 
precipitation  of  certain  of  the  volatile  fatty  acids  by  silver 
nitrate  solution  (ti.is  J.,  1905,  1025).  The  sample  of 
butter-fat  is  treated  according  to  the  usual  method  for 
the  determination  of  the  Eeichert-Meissl  value,  and  to 
the  110  c.c.  of  distillate,  40  c.c.  of  N/10-silver  nitrate 
solution  are  added.  After  filtering,  and  washing  the 
precipitate,  the  excess  of  silver  nitrate  is  titrated  with 
N/10-sodium  chloride  solution.  The  number  of  c.c. 
of  X  10-silver  nitrate  solution  used  up  in  precipitating 
some  of  the  volatile  acids,  is  increased  by  one-tenth 
(correction  for  solubility  of  the  silver  salts)  and  is 
called  the  first  "  silver  value."  A>second  determination 
is  then  carried  out  in  an  exactly  similar  manner,  except 
that  300  c.c.  of  distillate  are  collected,  water  being  added 
to  the  distilling  flask  as  required.  The  number  of  c.c.  of 
N/10-silver  nitrate  used  in  this  case,  when  increased  by 
one-fifth,  gives  the  second  "  silver  value."  In  the  case 
of  mixtures  containing  cocoa-nut  fat,  the  110  c.c.  of  dis- 
tillate in  the  first  determination  is  not  sufficient  to  hold 
the  whole  of  the  caprylic  arid  in  solution,  and  some  of  the 
latter,  therefore,  escapes  precipitation  by  the  silver  nitrate, 
whereas,  in  the  second  determination,  the  whole  of  the 
caprylic  acid  will  be  dissolved  in  the  300  c.c  of  distillate. 
and  a  higher  "  silver  value  "  will  be  obtained.  In  the  case 
of  pure  butter-fat,  on  the  other  hand,  less  caprylic  acid  is 
present,  and  the  "  silver  value  "  will  be  the  same  in  the 
second  determination  as  in  the  first,  or  even  somewhat 
smaller,  owing  to  the  solubility  of  the  silver  precipitate 
in  the  larger  volume  of  distillate.  It  was  found  that  even 
with  only  5  per  cent,  of  cocoa-nut  fat  in  a  sample  of  butter, 
the  second  "  silver  value  "  was  higher  than  the  first, 
whilst  in  the  case  of  pure  butters,  even  two  with  abnormal 
Eeichert-Meissl  values,  the  second  "  silver  value  "  was 
the  same  as  or  lower  than  the  first. — A.  S. 

Fats  ;   A  reagent  in  the  chemistry  of  - .    [Xaphthalene- 

stearosulphonic  acid].     E.  Twitchell.     J.  Amer.  Chem. 
Soc.,  1906,  28,  196—200. 

This  acid,  the  preparation  of  which  has  been  described 
previously  (this  J.,  1900,  254).  may  be  used  for  the 
separation  of  stearic  and  palmitic  acids  from  oleic  and 
linolic  acids  in  tallow  and  other  fats.  When  a  melted 
mass  of  mixed  fatty  acids  is  treated  with  a  little  naph- 
thalene-stearosulphonic  acid,  the  liquid  fatty  acids  present, 
become  slightly  soluble,  and  by  simply  treating  with 
water  can  be  washed  out  of  the  mixture,  partly  in  solution, 
but  mainly  as  emulsion.  Five  grms.  of  the  mixed  fatty 
acids  are  treated  with  about  1  c.c.  of  a  10  per  cent,  aqueous 


solution  of  naphthalene-stearosulphonic  acid  and  a  little 
dilute  sulphuric  acid  (containing  about  1-25  per  cent,  of 
sulphuric  acid).  After  thoroughly  mixing  the  mass,  a 
further  20  or  30  c.c.  of  the  dilute  acid  are  added  and  the 
mixture  allowed  to  settle.  The  whole  is  then  filtered, 
an  oily  layer  rising  to  the  surface  being  first  brought 
on  to  the  filter.  The  solid  portion  is  washed  with  the 
sulphuric  acid  until  the  filtrate  is  no  longer  turbid.  From 
SO  to  90  per  cent,  of  the  liquid  fatty  acids  will  have  been 
removed  by  this  treatment,  and  the  remainder  may  be 
separated  by  repeating  the  process  once  or  twice.  The 
crystalline  mass  on  the  filter  is  finally  washed  with  water 
and  dried.  It  is  important  that  the  right  quantity  of 
sulphuric  acid  be  used  and  the  temperature  during  the 
separation  should  be  a  little  above  the  melting  point  of 
oleic  acid. 

Naphthalene-stearosulphonic  acid  possesses  catalytic 
properties  and  has  the  power  of  hydrolysing  fats. 
Other  fatty  sulphonic  acids,  with  the  exception 
of  stearosulphuric  acid,  also  act  as  catalytic 
agents.  The  action  of  these  sulphonic  acids  may  be 
explained  as  follows : — They  are  soluble  in  water  and 
their  aqueous  solutions  dissolve  fatty  bodies,  acting  like 
soap  solutions.  At  the  same  time  they  are  acids  which 
are  electrolytically  dissociated  to  a  high  degree,  and  the 
hydrogen  ions  set  free,  cause  the  hydrolysis  of  the  portion, 
of  the  fat  dissolved.— W.  P.  S. 


Linoleic   Acid.     U.S.    Customs   Decision,    Feb.    20,    1906 

Ltnoleic  acid  was  held  to  be  dutiable  at  25  per  cent. 
ad  valorem  under  paragraph  1  of  the  tariff,  as  an  "  acid 
not  specially  provided  for."  The  analysis  showed  the 
sample  to  be  composed  of  14-73  per  cent,  of  linseed  oiL, 
and  85-27  per  cent,  of  linoleic  acid.  The  assessment  of 
duty  at  20  c.  per  gall,  of  7A  lb.  as  "  Unseed  oil  "  under  para- 
graph 37  was  overruled.  [T.E.]     E.  W.  M. 


English  Patents. 

Wool  lubricant ;    A  ,  soluble  in  water.     J.   W.   Eiep 

and  G.  H.  Bauer.  Eng.  Pat.  7231,  April  5,  1905.  V., 
page  310. 

Oils   and  fats  ;    Apparatus  for   heating   - .     F.    P.   y 

Garcia,  Madrid.     Eng.  Pat.  12.7S4,  June  20,  1905. 

Claim  is  made  for  an  apparatus  for  heating  oil  or  fat  by 
means  of  the  heat  produced  by  a  chemical  reaction.  The 
apparatus,  intended  for  use  with  a  solid  substance 
termed  "  Sosca  "  (a  mixture  of  lime  and  sodium  carbonate), 
consists  of  two  cylinders  the  inner  of  which  is  perforated 
all  over.  The  "  Sosca  "  is  placed  in  this  vessel  and  is 
treated  with  water  introduced  from  a  separate  chamber. 
There  is  also  a  lid  in  the  form  of  a  funnel  screwed  on  to 
the  top  of  the  receptacle  to  carry  off  the  vapours  produced 
in  the  reaction.  When  the  apparatus  is  charged,  it  is 
introduced  into  the  vat  containing  the  solidified  fat. 

— C.  A.  M. 

Sewage  and  oilier   similar   sludges  ;    Treatment  of  . 

[Recovery  of  fatt u  substances].  F.  M.  Spence,  H.  Spence, 
and  P.  Spence  and  Sons,  Ltd..  and  E.  Ockel.  Eng.  Pat. 
8347,  April  19,  1905.     XVIII.B.,  page  333. 

Soaps;    Apparatus  for  the   rapid  cooling  of  fluid  . 

E.  W.  James,  London.  From  E.  Both,  Mahrisch- 
Ostrau,  Austria.     Eng.  Pat.  3602,  Feb.  21,  1905. 

See  Fr.  Pat,  341,731  of  1904;  this  J.,  1904,905.— T.  F.  B. 

French  Patent. 

Antiseptic    soap;     Manufacture    of    .     M.    Martens. 

Fr.  Pat,  359,061,  Xov.  2,  1905.     XVIIIC,  page  333. 

Gebman  Patent. 

Disinfectant  from  chloronaphthalcne  and  soap.     L.  Schwabe. 
Ger.  Pat.  163,663,  Oct.  13,  1903.     XVIIIC.,  page  333. 
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XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;    INDIA-RUBBER,   Etc 

(Continued  /rom  page  274.) 

(A.)— PIGMENTS,  PAINTS. 

Colours;    The  chemistry  of  artists'  — — ,  m    relation  /.• 
their  composition   ana   permanency.    J.    M.    Thomson. 
.1.  So.-.  Ans,  1906,  54.  388—397. 
The  ion    and    permanency    of   certain   of   the 

coirmioncr  mineral  colours  used  bv  artists  is  discussed: 
the  question  of  permanenov  is  dealt  with  only  us  regards 
the  usr  of  ih.'  pigments  alone  or  in  mixture  with  other 
pigments.  A  s. Ties  of  tables  is  given  illustrating  the 
composition  of  the  more  important  minoral  pigments. 

— X.  F.  B. 

Lead   pigments   and    preparations ;     Recent    work   on   the 

employment  and  replacement  of .     J.  Bronn.     Chem. 

Ind.,  19015,  29,  105—112;  140—143. 
The  subjects  dealt  with  in  this  artiele  are  all  related  to 
the  prevention  of  lead  poisoning,  either  by  the  adoption 
of  special  precautions  where  the  use  of  lead  is  unavoidable, 
or  by  replacing  lead  compounds  by  non-poisonous  substi- 
tutes wherever   possible. 

Dorirjoy's  apparatus  for  the  application  of  plumbifer- 
ous  enamels  to  cast-iron  articles  consists  of  a  chest  with 
glass  walls  which  can  be  raised  to  give  access  to  the 
interior,  and  a  bottom  constructed  of  small  rollers  in  such 
a  manner  that  the  red-hot  casting  placed  on  them  is  held 
firmly  even  when  the  bottom  is  tilted  (by  an  external 
lever).  The  powdered  enamel  is  dusted  over  the  casting 
by  a  sieve  which  is  shaken  by  electric  means,  and  the 
excess  is  returned  automatically  to  the  upper  hopper,  the 
whole  operation  being  performed  with  the  chest  closed. 

Lead  glazes  for  pottery,  made  from  the  following 
formula;,  may  be  boiled  with  4  per  cent,  acetic  acid  for 
half-an-hour  without  any  lead  passing  into  solution 
(Berdel) : 


Calcined  sodium  car- 
bonate   

Norwegian  felspar  . 

Calcined  potassium 
carbonate 

Red  lead    

Quartz    

Boric  acid    

Barium  carbonate    . 


10-6 

31-8 

21-2 

15-9 

15-9 

83-4 

83-1 

83-4 

83-4 

83-4 



6-9 

20-7 





171-0 

1140 

1140 

136-8 

136-8 

96-0 

99-0 

99-0 

99-0 

90-0 

49-6 

65-8 

65-8 

55-8 

62-0 

— 

— 

19-7 

19-7 

10-8 
83-4 


148-2 
90-0 
49-6 
19-7 


Livache  and  Potain  have  made  a  series  of  experiments 
on  the  substitution  of  zinc  white  for  white  lead  both  as 
paint,  and  as  a  priming  composition  for  porous  surfaces. 
For  a  satisfactory  paint,  zinc  white  requires  one-fifth 
more  oil  than  white  lead,  but  will  then  cover  one-fifth 
more  surface,  and  by  adding  to  the  oil  1  per  cent,  of 
manganese  resinate  and  a  sufficiency  of  oil  of  turpentine, 
zinc  white  paint  will  dry7  in  practically  the  same  time  as 
white  lead.  As  a  priming  composition,  a  mixture 
of  1000  parts  of  zinc  white,  1500  of  whiting,  and 
633  of  Unseed  oil  containing  2 — 4  per  cent,  of  manganese 
resinate  is  equal,  both  as  regards  applicability  and  rapidity 
of  drying,  to  one  consisting  of  equal  parts  of  white  lead 
and  whiting,  whilst  costing  only  about  10  per  cent.  more. 

To  avoid  the  disadvantages  arising  from  the  use  of  red- 
lead  in  luting  the  flanges  of  steam  pipes,  there  has  lecently 
been  introduced  a  preparation  of  zinc  grey  and  tung-oil. 
The  paste  hardens  rapidly  when  heated,  in  consequence  of 
the  polymerisation  of  the  oil. — M.  J.  S. 

English  Patents. 

Composition  /or  preventing  the  incrustation  and  preserving 
the  hulls  of  sea-going  ships.  F.  E.  Dunnett,  London. 
Eng.  Pat.  23,679,  Nov.  2,  1904. 

Sbe  Fr.  Pat.  355,692  of  1906 ;   following  these.— T.  F.  B. 


Zinc,  nickel,   cobalt,   and    „  f^r, 

"in;/,    lull.    In  .,nnl'..  i,, i  ; 

Treat  mi  nt  of  r  the 

recovery  of .     U  .   O,    Rumbold,  G,    Patohin, 

.1.  W.  Hughes,  I... mi  i         ;  Feb,  s.  | 

The  objeol  of  ilir  j 1 1 v .  mi, ,n  i    primarily  to  obtain  a  puro 
white  zinc  oxide  suitabli    foi    paint,     The  powdered 
after  oxidation,   it   I.  treated   with  a  solution 

taming    ferric    sul|  tout    I    part,    con 

sulphuric  aoid  L0  pari     a  littli     odium  i  100 

of  water.  In  some  cases  sulphurous  aoid  is  partly 
or  wholly  substituted  for  the  Bulphuric  acid,  I 
solution  is  passed  over  successive  lots  of  ore,  whereby  the 
iron  and  arid  are  gradually  removed;  the  ferric  sulphate 
is  regenerated  by  passing  dilute  sulphuric  acid  containing 
a  little  sodium  chloride  over  the  spent  ores.  The  various 
metals  which  go  into  solution  are  separated  by  known 
methods. — J.   H.   C. 

Lakes  [from  azo  dycslufjs]  ;    Manufacture  of  new  colour 

.     C.   1».  A!.,  I.   London.     From  Act.-Ges.  f.  Anilin- 

fabr.,  Berlin.     Eng.  Pat.  15,170,  July  24,  L905. 

Lakes  varying  in  shade  from  yellow-red  to  violet  are 
obtained  by  the  usual  methods  from  the  dyestuffa  prepared 
by      combining      diazotised      aminophenylnaphthyl-1.2- 

triazolesulphouic  acids  with  a  suitable  component,  e.g., 
/3-naphthol  or  its  sulphonic  acids.  A  bluish-red  lake  may 
be  obtained,  for  example,  from  the  dyostuff  from  p-amino- 
phenylnaphthyl-1.2-triazole-3.8-disulphonic  acid  and 
2.3.0-naphtholdisulphonic  acid,  by  heating  100  parts  of 
a  20  per  cent,  paste  of  the  sodium  salt  of  the  dyestuff  with 
1000  parts  of  water  to  80°  C,  adding  a  solution  of  70 — SO 
parts  of  barium  chloride,  and,  after  agitation  at  the  same 
temperature,  adding  about  1000  parts  of  3  per  cent, 
alumina  paste. — T.  F.  B. 

Pigments  from  glass  ;    Manufacture  of  permanent  . 

J.  B.  Bennett,  Dronfield,  Derby,  and  J.  Mastin,  Sheffield. 
Eng.  Pat.  15,398a,  July  27,  1905. 

The  pigments  are  prepared  from  glass  made  from  :  Bed 
lead,  6  to  8  parts ;  borax,  4  to  5  parts  ;  and  flint.  2  to  3 
parts  ;  or  from  red  lead,  1  part ;  ground  Hint  glass,  1  to 
li  parts.  Mineral  or  metallic  colouring  matters  are  incor- 
porated with  this  glass  in  the  fused  condition,  the  glass 
being  subsequently  powdered  by  being  poured  whilst  still 
molten,  into  water.  These  pigments  may  be  used  alone, 
or  mixed  with  various  media,  for  making  paints,  dis- 
tempers, colours,  pastels,  enamels,  printing  inks,  lacquers, 
&c— B.  S.  H. 

United  States  Patent. 

Carbonaceous    pigments ;     Process    of    producing    . 

D.   J.    Ogilvy,   Cincinnati,    Ohio.     U.S.    Pat.   813,911, 

Feb.  27,  1906. 
Black  or  dark-coloured  pigments  are  produced  "  by 
impinging  carbonaceous  flame  in  motion,  on  water  in 
motion,  said  water  containing  suitable  soluble  material 
whereby  the  repellent  properties  of  the  carbonaceous 
deposit  toward  the  water  are  diminished  or  overcome." 

—A.  S. 

French  Patents. 

Paint  or  composition  ;   Non-corrosive  and  antiseptic  . 

F.  E.  Dunnett.     Fir  Pat.  358,592,  Oct.  17,  1905.    Under 

Int.  Conv.,  Nov.  2,  1904 
Petroleum  residuum,  asphaltum  and  Stockholm  tar  are 
heated  and  mixed  together,  and  when  cooled  sufficiently 
are  incorporated  with  a  (preferably  poisonous)  pigment. 

— C.  S. 

Paints ;     Preparation    of    submarine    .     C.    Dubois. 

Fr.  Pat.  35^27.  Oct.  24,  1905. 

Arsenate  of  lead,  alone  or  associated  with  copper  ferro- 
cyanide,  is  incorporated  into  submarine  paints,  thus 
conferring  poisonous  properties  and  preventing  the 
adherence  of  molluscs  and  marine  plants. — B.  N. 
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(5.)— RESINS,  VARNISHES. 

Fir  Balsam.  U.S.  Customs  Decision,  Feb.  27,  1906. 
Fik  or  Canada  balsam  which  has  been  strained  to  eliminate 
pieces  of  wood  and  bark,  is  free  of  duty  as  a  "  crude 
balsam,"  under  paragraph  548  of  the  tariff.  The  a>.-css- 
ment  of  duty  at  J  cent  per  lb.  and  10  per  cent,  ad  valorem, 
as  a  drug  advanced  in  value,"  under  paragraph  20, 
was  overruled  on  the  ground  that  the  straining  was  only 
to  lit  the  drug  for  the  usual  market  condition. 

[T.R.]     R.  W.  M. 

English  Patent. 

Lacquers,     varnishes,     waterproofing     and     impregnating 

media  ;  Solutions  of  organic  compounds  suitable  as , 

and  for  the  manufacture  of  films,  filament i  and  insulating 
materials.  L.  Lederer,  Sulzbach,  Bavaria.  Eng.  Pat. 
0751,  March  30,   1905. 

See  Fr.  Tat.  352,897  of  1905  ;  this  J.,  1905,  978.— T.  F.  B. 


(C.)— INDIA-RUBBER,  Etc. 

Quebrachite ;    Presence    of in    the   latex   of   Hevea 

brasilitnsis.     A.    W.    K.    de   Jong.     Rec.    trav.    ehim. 
Pays-Bas,  1905,  25,  48—49.     Chem.  Centr.,  1906,  1,  818. 

The  alcoholic  solution  obtained  on  coagulating  the  latex 
of  Hevea  brasiliensis,  when  evaporated  on  the  water-bath, 
yields  crystals  of  quebrachite,  C6Hu05.OCH3,  m.  pt. 
190c — 191"  C,  easily  soluble  in  alcohol,  acetone  and  ether  ; 
[o]d28=  =  —  80-2°.  Quebrachite  is  a  sugar  which  was 
first  isolated  from  quebracho  bark  [Aspidosperma 
quebracho)  by  Tanret  (this  J.,  1890,  202).— A.  S. 

India-rubber  ;    Influence  of  chalk  and  of  moisture  on  the 

vulcanisation  of .     R.  Ditmar.     Guinmi-Zeit.,  1905, 

20,  579—580. 

Guayule  rubber  was  vulcanised  with  10  per  cent,  of 
sulphur  and  varying  percentages  of  chalk  for  50  minutes 
at  1 45"  C.  and  the  products  tested  mechanically.  In  one 
series  of  experiments  all  the  materials  were  carefully  dried, 
in  a  second  series  the  rubber  was  allowed  to  retain  its 
natural  moisture,  amounting  to  14'5  per  cent.  In  either 
case  the  breaking  strength  increased  with  the  amount  of 
chalk,  up  to  40  per  cent,  incorporated  ;  the  extensibility 
showed  a  maximum  at  about  16  per  cent,  of  chalk  in  the 
experiments  with  dry  rubber,  whilst  in  those  with  moist 
rubber  a  maximum  occurred  at  about  12  per  cent.,  and 
another  at  about  24  per  cent.  It  is  proved  experimentally 
that  the  chalk  goes  into  perfect  colloidal  combination  with 
the  rubber  and  does  not  react  with  the  sulphur.  On 
vulcanisation  with  low  percentages  of  chalk,  the  products 
are  very  porous,  owing  to  the  escape  of  steam  ;  from  this 
the  author  concludes  that  chalk  acts  as  a  binder  of 
moisture  in  the  process  of  vulcanisation. — \V.  A.  C. 

United  States  Patent. 

Rubber;     Method   of   extraction  of  pure    raw from 

rubber  plants.     K.  von  Stechow,  Wiesbaden,  Germany. 
U.S.  Pat.  814,407,  March  6,  1906. 

See  Addition  of  July  10,  1905,  to  Fr.  Pat.  355,611  of  1905  ; 
this  J.,  1905,  1014.— T.  F.TJ. 

Fkench  Patent. 

Rubber ;     Process    of    devulcanising — .     M    Korner. 

Fr.  Pat.  358,635,_Oct.  18.  1905. 

The  rubber  is  heated  for  a  considerable  time  at  a  high 
temperature  (130° — 150°  C.)  with  benzene  or  other  solvent, 
in  presence  of  water  or  steam.  In  a  modification  of  the 
process  the  extract  obtained  by  heating  with  the  solvent 
is  heated  along  with  water  or  steam,  preferably  under 
pressure. — C.  S. 
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Lime  spots  in  vegetable-tanned  coloured  leather.    W.  Eitner. 
Gerber,   1906,  32,  78—79. 

The  author  has  often  been  troubled,  in  the  dyeing  of  kips, 
with  the  appearance  of  spots  upon  the  grain.  The  cause 
appears  to  be  due  to  the  use  of  hard  water.  A  similar 
defect  is  often  met  with  in  the  case  of  glace  leather.  In 
the  latter  leather  the  cause  is  that  the  free  sulphuric  acid 
of  the  alum,  not  having  been  washed  out,  acts  on  the 
lime  from  the  hard  water  to  form  calcium  sulphate,  which 
is  precipitated  in  the  grain  of  the  leather,  thus  preventing 
the  dyestuff  from  penetrating  readily.  In  the  case  of 
vegetable-tanned  leather,  the  spots  are  formed  in  the 
"  scudding  process,"  by  the  calcareous  water  used,  but 
they  are  not  easily  seen  until  the  finished  article  is  pro- 
duced. Such  lime  deposits,  which  are  unevenly 
distributed,  are  very  difficult  to  remove,  even  by  severe 
mechanical  treatment. 

For  their  removal  an  acid  de-liming  agent  should  be 
used,  so  as  to  convert  the  lime  into  a  soluble  form.  The 
following  acids  are  employed  to  this  end  : — Hydrochloric, 
lactic,  acetic,  and  formic  acids. 

To  remove  lime  stains  from  vegetable-tanned  goods 
before  dyeing,  wash  the  tanned  goods  till  soft,  and  then 
place  in  a  bath  of  2  per  cent,  hydrochloric  acid  and  move 
for  two  hours.  After  this  process  the  goods  are  to  be 
well  washed  with  water  in  the  drum,  and  are  then  ready 
for  dyeing. — H.  Br. 

Lactic  acid  [Commercial]  ;    Analysis  of  .     M  Philip. 

XXIII.,  page  339. 


Nvtgall  attract.     U.S.  Customs  Decision. 

The  United  States  Circuit  Court  of  Appeals,  Jan.  25, 
1906,  decided  that  extract  of  nutgalls  is  not  dutiable 
under  paragraph  1  of  the  tariff,  either  directly  or  by 
similitude,  as  '*  tannin  or  tannic  acid  "  at  50  e.  per  lb. 
This  decision  affirms  one  of  the  United  States  Circuit  Court 
and  reverses  that  of  the  Board  of  General  Appraisers, 
whose  latest  decision  held  to  the  duty  under  paragraph  1. 
A  previous  decision  of  the  Board  made  nutgall  extract 
dutiable  at  J  c.  per  lb.,  and  10  per  cent,  ad  valorem,  as 
"  nutgalls  advanced  in  value  or  condition,"  under  para- 
graph 20.  The  Court  points  to  an  unbroken  line  of 
Treasury  Decisions  for  26  years  on  nutgall  extract,  none 
of  which  considered  the  assessment  of  duty  as  "'  tannin," 
though  tannin  was  especially  named  in  all  the  tariff  laws 
covering  this  period.  The  Treasury  Department,  Feb. 
24,  1906,  acquiesced  in  this  decision  on  the  advice  of  the 
Attorney-General,  and  directed  the  assessment  of  duty 
at  J  c.  per  lb.,  and  10  per  cent,  ad  valorem,  under  para- 
graph 20,  as  "  nutgalls  advanced  in  value  or  condition." 

[T.R.]     R.  W.  M. 

English  Patents. 

Skins   or   hide*  ;     Process   and   apparatus   for   extracting 

grease  and  oil  from .     H.  Brewer  and  J.  T.  Hardv, 

Bulwell,  Notts.     Eng.  Pat.   10,437,  May  IS,  1905. 

The  wet  skins,  after  liming  and  salting,  are  placed  in  heap* 
to  press  the  superfluous  moisture  from  them.  They  are 
then  placed  in  a  rotating  drum  or  tumbler  and  subjected 
to  the  action  of  deodorised  petroleum  or  other  grease 
solvent  and  afterwards  to  the  action  of  warm  salt  water 
to  wash  away  the  petroleum,  grease,  &e.  The  revolving 
drum  has  the  shape  of  a  double  cone  and  is  mounted  on 
hollow  spindles.  One  of  the  latter  enters  directly  into  the 
drum,  whilst  the  other  is  closed  to  the  interior  of  the  drum 
except  through  a  pipe  which  enters  the  middle  or  widest 
part  of  the  vessel.  This  pipe  is  closed  by  a  valve,  which, 
when  opened,  allows  the  solvent  to  pass  out  of  the  drum 
into  a  collecting  vat.  The  spindle  opening  into  the  drum 
allows  the  final  salt  wash  to  be  injected.  The  drum  is 
provided  with  a  reversing  gear,  and  is  fitted  with  suitable 
openings.  The  treatment  of  the  skins  takes  about  four 
,   hours  or  longer. — W.  P.  S. 
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lit, I.  i  .    /'■ ■■  I ■■  •!■  ■  i  v  -i   I  lakes,  \'-»  *i  oi 

.  24,487,   Nov.  27,   L905.     I  odea    tnt  I  onv., 
Dm.   12,   1904 
SbbXT.S  Pat.  798,203  oi  1905 :  this  J.,  1906,1023.     T.F.B 

Bidei :     Proe  m  o/  treating  .     !•'.   J.    ( laki  i, 

\    : ;       l  Pat    3516,   Feb.    13,    L906.     Under    Int. 

Oonv.,  Maroh  31,  L906. 

Bn  l  ,8.  Pat  798,294  of  1906  :  this  J.,  L905,  1023.— T.F.E. 

Plastic  transparent  product  [/mm  casein]  for  tht    manu- 
factum  of  fibres,  films,  blocki  i  of 

preparing  the   same,     II.   Cathelineau  and   A.    Fleury, 

Pans.     Kng.  Pats.   PJ.-J77  and  12,278,  June  13,  1905. 

Bn  Fr.  Pat.  354,942  of  1905,  and  addition  thereto;  this 
J.,  1906,  1169,   I-J-J0.     T.  P.  B. 

1'uEM  n  Patents. 

Tunning    am!    colouring    materials';     Automatic    extractor 

for .     L  K.  Jury.     Fr.  Pat  368,783,  I  let  7,  1905. 

The  material  to  lie  extracted  is  placed  in  a  cylindrical 
vessel  provided  with  suitable  openings,  a  water-gauge,  &<-., 

and  is  there  Bubjeoted  to  the  action  tit  water  or  of  a  weak 
extract  resulting  from  a  previous  operation.  The  con- 
centrated extract  is  pumped  up  to  a  receiver,  and,  when 
tins  is  full,  a  ball-float  diverts  the  current  to  a  second 
receiver,  where  the  subsequent  weaker  extracts  are 
collected.  The  lirst  receiver  is  divided  into  two  similar 
compartments,  so  that  the\  can  he  used  alternately,  and 
the  second  receiver  into  a  number  of  compartments,  each 
provided  with  a  ball-float,  which,  when  the  compartment 
is  full,  causes  the  stream  oi  liquid  to  be  delivered  into 
the  next  one,  and  so  on.  As  the  ball-Moats  rise  they  open 
valves  at  the  bottom  oi  the  compartments  and  allow  the 
weak  extract  to  Mow  through  the  vessel  containing  the 
material.  The  liquid  is  heated  on  its  way  to  the  vessel 
by  passing  through  a  condenser  into  which  the  steam, 
arising  from  a  concentrating  apparatus,  is  conducted. 
The  extract  from  the  first  receiver  is  further  evaporated 
in  this  concentrator,  in  order  to  obtain  a  syrupy  or  dry 
product.— \V.   P.  S. 

Chrome    leather  ;      Process    for    waterproofing    . 

A.  Floring  and  M.  Lenneberg.     Fr.  Pat.  358,894,  Oct. 

27,   1905. 
The  dry  leather  is  immersed  for  one  hour  in  a  bath  of 
melted  paraffin  or  ceresin  containing  from  5  to  30  per 
cent,  of  colophony,  carnauba  wax,  beeswax,  Japan  wax 
or  the  like.  —  W.  P.  S. 

Leather;    Process  for  the   manufacture  of  artificial  . 

J.  B.  Granjon  and  J.  F.  J.  Berchet.  Second  Addition. 
dated  Oct.  14,  1905,  to  Fr.  Pat.  343,704,  June  4,  1904 
(this  J.,  1904,  1036). 

If  the  leather  be  intended  for  use  as  machinery  belts,  the 
cardboard  sheets  described  in  the  original  patent  are 
replaced  by  strips  of  strong  canvas.  Metallic  threads  or 
wires  are  placed  between  the  strips,  and  to  avoid  fraying 
at  the  edges,  the  canvas  may  be  made  in  the  form  of  a 
tube  (like  a  fire-hose)  before  treating  with  the  asphalt, 
&c.     It  is  finally  rolled  fiat  while  still  hot.— W.  P.  S. 

Glue  ;    Process  for  mating  .     W.   S.   Sadikofi.     Fr. 

Pat.   358,859,   Oct,   25,   1906. 

Fat  and  mineral  matters  are  removed  from  the  substances 
from  which  the  glue  is  to  be  made,  and  the  mass  then 
treated  with  dilute  sodium  hydroxide  solution  (from  1 
to  3  per  cent,  in  strength).  The  still  alkaline  mass  is  now- 
boiled  for  10  minutes  with  a  1  per  cent,  aqueous  solution 
of  monochloracetic  acid,  filtered,  and  the  glue  precipitated 
from  the  solution  by  means  of  magnesium  sulphate. 
The  glue  is  finally  washed  with  cold  water  as  usual. 
S  -W.  P.  8. 

Metallisation  of  articles  of  celluloid,  horn.  Arc.  ;   [Electrical] 

Process  of  .     L.  Schwob  and   G.    Hebert-Dilette. 

Fr.  Pat.  359,001,  Oct  30,  1905.     XLB.,  page  323. 


Casein  and    lint     i  ft  of  ,  into 

plastic    products.     L.     t  oil.,,. ion      i  , 
Not.  '-'.  1905. 
Tin  casein  is  mixed  n  it  h  a  20  p 

in  a  suitable  Bolvent)  at   o  ten  perature  ol  60    C     Sub- 
i  moss  which  harden  I  he  '-ose 

may  be  added  during  the  operation.     In  i' 
Other  cellulose  compounds  may  be  employed.      \\\  I'.  S. 


XV.  —  MANURES,    Etc. 
{Continu  igi   -'75.) 

Xitri  ;        Inalysis     of  .      R.      I!'  X  X I  IE., 

page  337. 

English  Patents. 

Fertilisers  :    Manufacture  of ami  apparatus  therefor. 

J.  Crone,  D.  ('.  Taylor,  and   I".  Williams,  St   lb-lens, 
Lanes.     Eng.   Pat.   hills,    Man  h   17,    1905. 

\\  iste  animal  snl  isl  a  ices,  such  as  shoddy,  hide  and  leather 
scraps,  and  the  like,  are  delivered  in  a  moist  state,  into  a 
horizontal  cylindrical  vessel,  adapted  to  be  rotated  on 
hollow  trunnions,  and  enclosed  within  a  chamber  of  r>  ' 
tory  material,  heated  by  a  series  of  grates  and  fines. 
The  trunnions  are  connected  with  fixed  end  boxes,  ha. 
removable  doors,  through  which  the  charge  is  introdui  i  i. 
A  perforated  pipe,  supplying  sulphuric  acid  of  about 
115°  T,  is  led  into  the  cylinder  through  the  end  hexes, 
and  as  far  from  the  axis  of  rotation  as  convenient,  so  that 
the  acid  is  sprayed  evenly  over  the  contents  of  the  vessel 
as  the  latter  rotates.  Shoddy  supplied  to  the  apparatus 
should  contain  at  least  411  per  cent,  of  water.  An  exhaust- 
ing fan  is  connected  to  the  boxes,  and  delivers  into  a  gas 
condensing  tower.  Pits  are  provided  to  receive  the  material 
when  it  it  discharged.  (Reference  is  made  to  Kng.  Pat. 
6101  of  1904,  this  J.,   1905,  °03.)— E.  S. 

Peat;     Apparatus    for    treating    ,    particular!)/    for 

making  manure.  C  II.  J.  van  Haeften,  The  Hague. 
Eng.  Pat.  10,023,  May  12,  1905. 
Rapid  disintegration  of  peat  is  effected  by  ti 
with  water  containing  ammonia,  which  also  brings  into 
solution  constituents  insoluble  in  water  alone.  The 
apparatus  claimed  for  this  process  comprises  a  battery  of 
closed  vessels,  in  which  the  peat  is  lixiviated,  reservoirs 
for  water  and  for  ammonia  solution,  with  means  for 
heating  or  cooling,  and  an  air-pump  which  draws  air 
through  the  reservoirs  and  the  battery.  The  ammonia 
is  drawn  forward  with  the  air,  and  when  the  water  is 
saturated,  the  ammonia  may  be  returned  to  its  own 
reservoir   by   reversing   the   current. — C  A.  M. 

Yeast  [Fodder  or  fertiliser]  ;    Treating  to  render  it 

suitable  for  commercial   purposes.     F.   Gothard.      Eng. 
Pat.  13,834,  July  5,   1905.     XVII..  page  331. 


XVL— SUGAR,  STARCH,  GUM,  Etc. 

(Continii  d  from  page  277.) 

Diffusion  waste-waters  [beetroots];    Return  of  the  to 

the  battery.  H.  Claassen.  Z.  Ver.  deut.  Zuckerind., 
1906,  260—278. 
The  author  describes  the  advantages  derived  from  working 
a  diffusion  battery  by  returning  all  the  weak  draining 
and  pressing  waters,  usually  run  to  waste,  these  waters 
taking  the  place  of  a  corresponding  quantity  of  fresh 
«  ater  in  working  the  battery.  By  this  means,  the  question 
of  disposing  of  these  waters,  which  are  liable  to  become 
noxious,  is  removed,  and  a  greater  or  smaller  quantity  of 
sugar  can  be  left  in  the  pressed  slices  according  to 
fluctuations  in  the  vain.-  oi  the  sugar  for  fodder,  or  for 
recovery.  These  waters  are  not  allowed  to  remain  out- 
side the  battery  for  more  than  a  few  minutes,  and  are 
pumped  back  into  the  next  diffuser,  together  with  the 
necessary  quantity  of  fresh  water  before  they  have  had 
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time  to  cool.  With  rational  working  and  with  the  extrac- 
tion of  the  same  amount  of  sugar  as  in  the  old  process, 
it  was  found  that  the  purity  of  the  juice  was  slightly 
increase!  by  the  new  process,  because  fresh  water  dis- 
solves more  non-sugar  than  the  waste-waters.  Thus  the 
pressed  slices  not  only  contain  all  the  extractive  substances 
previously  lost  in  the  waste  waters,  but  also  a  greater 
quantity  of  non-sugar.  An  advantage  is  only  obtained 
by  the  new  process  if  the  whole  of  the  waste  waters  be 
returned  to  the  battery,  and  these  wastes,  viz.,  drainage 
waters  and  press  waters,  should  be  mixed  together  and 
not  passed  in  separately,  according  to  the  quantity  of 
sugar  present  in  the  different  fractions.  If  the  temperature 
of  the  waste  waters  be  maintained  at  the  necessary  high 
degree  (75°  C),  no  deleterious  changes  need  be  feared  in 
them.  Lastly,  if  irregularities  in  extraction  occur  owing  to 
abnormal  beets  or  faulty  supervision,  no  absolute  loss  can 
take  place  as  in  the  old  system,  there  is  merely  an  altera- 
tion in  the  distribution  of  the  sugar  between  the  diffusion 
juice  and  the  pressed  fodder  slices. — J.  F.  B. 

Carbohydrates  and  organic  acids  and  bases  ;  Solubility  and 

specific   rotatory  power  of  some  in  pyridine  and 

other  solvents.     J.  G.  Holty.     J.  Physical  Chem.,  1905, 
9,  764—779.     Chem.  Centr.,  1906,  1,  917. 

The  solubility  in  pyridine  at  26°  C.  of  the  substances 
examined  is  given  in  the  following  table  : — 


Grms.  in 

Grms.  in 

Substance. 

100  parte 

Substance. 

100  parts 

of  solution. 

of  solution. 

18-49 

Erythritol       .... 

2-50 

Malonic  acid  .... 

14-60 

2-18 

7-62 

Strychnine 

1-23 

Sucrose 

6-45 

0-47 

Galactose 

5-45 

Propyl  tartrate    . 

Soluble  in 
all  propor- 
tions. 

The  rotatory  powers  of  the  different  solutions  were 
compared  with  those  of  aqueous  solutions  of  equal  concen- 
tration. In  the  case  of  sucrose,  dextrose,  levulose  and 
galactose,  the  specific  rotation  was  greater  in  pyridine  than 
in  aqueous  solution  ;  with  the  other  substances  examined, 
the  reverse  was  the  case.  The  rotatory  power  of  solutions 
of  sucrose  in  pyridine  was  altered  considerably  by  addition 
of  benzene,  carbon  bisulphide,  acetone,  nitrobenzene  or 
chloroform. — A.  S. 

Hydrazones  and  osazones  of  some  a-diketones  and  reducing 

sugars  ;    Thermochemistry  of  the  - .     P.   Landrieu. 

Comptes  rend.,  1906,  142,  580—582. 

The  heats  of  combustion  and  of  formation  of  the  phenyl- 
hydrazones  and  phenylosazones  derived  from  diacetyl, 
benzil,  benzoin,  and  from  the  seven  commoner  reducing 
sugars,  are  given  in  tabular  form,  in  addition  to  the  heat 
disengaged  in  the  preparation  of  these  compounds  from 
the  corresponding  diketones  and  sugars. — E.  F.  A. 

Cane  juice  ;   Fermentation  of .     F.  Watts  and  H.  A. 

Tempany.     XVII.,  page  329. 

Cane  molasses  distillery  ;    Chemical  control  of  a .     J. 

S.  Gongora.     XVII.,  page  330. 

Levulose  ;  Detection  of in  the  presence  of  dextrose  and 

dexlrosamine.     C.  Neuberg.     XXIII.,  page  338. 

Quebrachite ;     Presence   of  in   the    latex   of    Bevea 

brasiliensis.     A.  W.  K.  de  Jong.     XI1IC,  page  326. 

Sugar  production  of  Germany.     Bd.   of  Trade  J.,  March 
22,  1906. 

Accobdinc  to  statistics  published  in  the  "  Reichsanzeiger," 
the  quantity  of  raw  sugar  produced  in  Germany  during 
the  period  from  1st  Sept.,  1905,  to  Feb.  28  last,  being  the 
first  six  months  of  the  1905-6  sugar  campaign,  was 
2,068,211  metric  tons,  as  compared  with  1,333,279  metric 


tons  during  the  corresponding  months  of  1904-5.  The 
quantity  ol  refined  sugar  produced  increased  from  786,043 
metric  tons  during  the  six  months  September,  1904,  to 
February,  1905,  to  903,019  metric  tons  during  the  six 
months  September,  1905,  to  February,  1906.  The 
total  quantity  of  beets  used  during  the  first  half  of  the 
present  campaign  was  15,726,425  metric  tons,  as  com- 
pared with  10,071,211  metric  tons  during  the  corresponding 
months  of  1904-5. 

The  total  output  of  sugar  (raw  and  refined)  during  the 
period  September,  1905.  to  February,  1906,  expressed  in 
terms  of  raw  sugar,  was  2,295,349  metric  tons,  as  com- 
pared with  1,510,461  metric  tons  in  the  corresponding 
months  of  1904-5.  [T.RJ 

Enclish  Patent. 

Lixiviating   and   washing    sugar   and   other   substances ; 

Apparatus    for    .     A.    Hinze,    Rositz,    Germany. 

Eng.  Pat.  5663,  March  17,  1905. 

See  U.S.  Pat.  793,133  of  1905  ;  this  J.,  1905,  835.— T.  F.  B. 

United  States  Patent. 

Carbonaling  apparatus  for  liquids.  P.  C.  Haan,  New 
Brunswick,  N.J.,  Assignor  to  J.  D.  Pickard,  East  Orange, 
N.J.     U.S.   Pat.   813,883,   Feb.   27,    1906. 

The  apparatus  consists  of  a  containing  tank  for  the  liquid 
and  gas  under  pressure,  and  is  provided  with  a  float  for 
governing  the  inlet  of  liquid,  this  float  carrying  a  nozzle 
which  sprays  the  liquid  upwards  through  an  atmosphere 
of  compressed  gas.  The  inlet  for  distributing  and  diffusing 
the  gas  comprises  a  vertical  perforated  spiral  coil  with 
spiral  deflecting  plates  attached  thereto  ;  above  the  coil 
is  placed  a  casing  containing  a  series  of  corrugated  deflect- 
ing plates  surmounted  by  a  stratum  of  porous  material, 
to  cause  the  union  of  liquid  and  gas  held  in  the  containing 
tank,  by  bringing  them  into  intimate  contact  under 
pressure. — J.  F.  B. 

French  Patent. 

Seaweed  ;   Treatment  of for  the  extraction  of  mineral 

and  organic  chemical  substances.  Mme.  Laureau  ne'e 
J.  H.  Laureau.  Third  Addition,  dated  Oct.  14,  1905, 
to  Fr.  Pat.  352,069,  March  6,  1905.     VII.,  page  315. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  278.) 

Barley ;     'Relation  between  protein  contents  and  condition 

of  endosperm  of  ,   also  method  oi    testing  barley. 

E.  Jalowetz.     Allg.  Z.  Bierbrau.  u.  Malzfab.,  1906,  41  ; 
Woch.  f.  Brau.,  1906,  23,  126—127. 

The  author  proposes  a  new  method  for  ascertaining 
rapidly  whether  a  barley  is  rich  or  poor  in  protein  according 
to  the  steeliness  or  mellowness  of  the  endosperm.  The 
barley  is  covered  with  a  40  per  cent,  solution  of  formal- 
dehyde in  a  long-necked  flask,  nearly  closed  with  a  cork. 
The  flask  is  heated  in  a  boiling  water-bath  for  30  minutes  ; 
the  grain  is  washed  three  or  four  times  with  cold  water, 
pressed  between  blotting  paper,  and  at  once  tested  with 
the  usual  grain  cutter.  In  all  cases  the  cut  surface 
possesses  a  gummy  edge,  inside  which  the  section  may  show 
either  a  very  strikingly  chalky  surface  or  a  pronounced 
steely  appearance.  Between  these  two  extremes,  two  or 
three  intermediate  conditions  may  be  recognised,  even  by 
an  inexperienced  observer.  The  formaldehyde  combines 
with  the  albuminoids  of  the  grain,  and  the  compound 
thus  formed  so  influences  the  course  of  the  reaction  that 
the  corns,  rich  in  nitrogen,  remain  steely,  whilst  those  poor 
in  nitrogen  are  modified  by  the  treatment  and  become 
mealy.  This  test  distinctly  reveals  the  fact,  previously 
ascertained  by  analysis,  that  the  corns  in  the  lower  part 
of  the  ear  are  less  rich  in  nitrogen  than  those  of  the  upper 
part  of  the  same  ear.  It  also  eliminates  the  difficulty 
of  distinguishing  between  "  apparent  "  steeliness,  which  is 
harmless,  and  the  permanent  steeliness  which  is  accom- 
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panied  bj  a  Inch  protein  content.  The  author  baa  found 
hi  one  .  iae  that  i  he  mealy  ooi  a  d  1-10  pei 

oi  nitrogen;    the  half-steely  corns,    1-69   per  oenl 

the  steely  corns,  1 '70  per  cent     [fall  thee tuple 

arc  mealv  or  almosl  mealy,  the  peroeo  protein  lies 

within  the  prescribed  limits  for  a  brewing  barley  , 
ilif  corns  are  steelj   or  ball  steely,  the  barlej   is  rich  in 
sin,     Mixed   results  indicate  tint   the   barley   is  uol 
unifoi  in  as  regards  the  protein  ad  i 

nt  two  types,  an  obsei  ration  whioh  could  nol  be  made  bj  a 
determination  of  the  nitrogen  on  the  whole  sample  in  the 
usual  way.  —J.  F.  B. 

Barley  with  abnormally  high  protein  content;    Malting  <>f 
.     T.  Hajek.     Z.  gea.  Brauw.,  L906,  29.  171-   172 

Tut:    author    conducted    malting    experiments    with    an 
abnormal    barley    having   the   following   composition: 
Moisture,    12-9 ;  extract    on    air-dry    grain,    62*9; 
protein,   1 7  ■ — T  per  cent,     This  barley  was  indiatin 
able    by    external    observations    from    aormal    bn 
barley    containing    1  *  >     11    per    cent,    of    protein.      The 
barlev   was   steeped   for  93   hours,    being  left   six   hours 
without  water  on  the  seeond  and  third  days  and  ' 
hours  on  the  fourth  day.     The  couoh  was  piled  1"  ins. 
high  anil  was  Spread  OVt  i  the  whole  floor  ou  the  second  day 
to  a  depth  of  about  .">  ins.    On  initiation  was  conducted  in 

the  cool  as  far  as  possible  and  lasted  eight  days.  In  spur  of 
a  somewhat  restrioted  steeping  and  all  possible  precautions 
for  cool  germination,  the  temperature  on  the  floor  rose  in 
■_'•_'•.">  ('..  showing  that  barleys  rich  in  protein  have  a 
natural  tendency  to  gel  hot  on  the  floor.  The  malt  was 
divided  into  two  portions,  our  being  kilned  on  the  Munich 
system  and  the  other  as  in  the  preparation  of  Pilsener 
malt  at  a  low  temperature. 

The  malt  possessed  a  low  extract  due  corresponding 
to  the  high  protein  content.  Tie-  enzyme  contents  were 
also  high,  as  was  shown  by  the  facl  thai  even  the  Munich 
mall  required  only  ten  minutes  for  complete  saccharin- 
cation,  and  by  the  high  ratio  of  maltose  to  total  extract. 
The  proportion  of  soluble   albuminoids  was  high,  higher 

in  the   pale   malt    than   in    the   dark,   owing  either    to   the 
coagulation  of  albumin  or  the  destruction  of  proteolytic 
enzymes    at    the    higher    temperature   of   curing.      The 
colour  of  the  wort  from  the  pale  malt  correspond 
of  the   Vienna    I  reas  an   ordinary   barley   tie 

in  the  same  way  should   line  given  a   paler  wort  ol 
Pilsener  type.     This  illustrates  the  function  of  the  albu- 
oids  in  contributing  to  the  colouring  matters  of  malt. 
The  modification   of   both   malts  was  very    bad.   ami 
Buch   as    to    make    them    quite    unsuitable    for   brewing 
purposes.      The   author  considers   that    these  experiment- 
fully   confirm   the   current    views   as   to   tin-   difficult; 
producing    good    malts    front    barleys    which    are    rich    in 
protein.  —J.  F.  B. 

Matt    [Distilleries    and    yeast    factories]  ;     Ti 

•  •in/  for  the  destruction  of  injurious  organist 

.     W.     Henneberg.     Z.     Spiritusind.,     1906.     29. 

93— 'J4. 

The    really    injurious    organisms    in    a    distillery    are    the 
"'  wild  "  lactic  acid  ba  teria,  whilst  in  a  yeast  factory  the 
mycoderma   yeasts   are  also  harmful.     These  organ 
cause  a  ho  se  of  acidity  in  the  main  mash,   bad 

attenuation,  bad  yield  of  yeast  and  instability  and  ti 
lation  of  the  yeast.     In  cases  where   malt   is  used  cold, 
after   the   saccharification,   in   order   to   prevent   foaming 
fermentation,  there  is  very  great  danger  of  infection  by 
the  organisms  occurring  on  the  malt,  unless  thes 
destroyed  at  a  moderate  heat.     This  destruction  can  be 
effected   without    crippling   the   diastase    by    heating   the 
mash  at  51?  C.  for  lo  minutes.    The  author  has  found  that 
this   treatment    is   sufficient    to    prevent    the   subsequent 
development  of  all  the  non-sporulating  organisms,  amongst 
which  the  above-mentioned  injurious  species  are  included. 
The  temperatures  required  to  kill  the  prin 
present  in  distillery  mashes  are  as  folio'.'  rma 

yeasts   are   killed   in   five   minutes   at    60*    C,  or   in   one 
minute    at    65:    C  ;    distillery    yeasts    lose    their     power 
of    reproduction    at    5S:     C,     and     are     killed     in    one 
minute    at    tiS — 70:    C.  :    the    acetifying    B.    Xi/lin 
killed  in  one  minute  at  50"  C.  ;    the  cultivated  lactic  acid 


■  riiiin.  /.'.  Delhi  •  ■  .  •■  ',  tiled 
and  in  one   minute  al   72-5    <     :    tie-  "wild       I 

teria  are  killed  in  one  minute  «'  66  C  It  i  quite 
unneoeasary,  even  with  the  worst  ,,  ,  ploy  high 

temporal  ores    for    pre\  entu I 

organisms  both  in 

killed   diiiin        '     barification,   and   a    re  beating   at    the 

barification  temp  I   62    • '.   for  hall  an 

after  acidification  of  the  yeaal  mash  .-  Bufficii  a\  to  ensure 
the  abseii,  i  oi  thi  le  organisms.  A  higher  temperature 
will  cripple  the  diastase  withoul  producing  a  more  efficient 
Bterilisataon,  Bince   the  spore-bi  •>  ith- 

stand  even  a  temperature  of  inn    C   for  a  i 

time. 

The  main  difficulty  in 
manner  on  an  industrial  scale  lies  in  the  difficulty  of 
ensuring  that  all  the  organisms  are  submitted  to 
desired  temperature.  Particles  of  the  me  fa  i  spla  bed 
on  the  walls  and  edges  of  the  tuns,  and  the  organisms 
on  these  pails  escape  the  action  of  the  heat  and  are  washer  1 
back  afterwards  into  the  mash. — J.  P.   I'.. 

Diastolic   enzymes;     Inftuenct    of   certain    alkaloids 

their    suit*   ../<    /A.    activity   of .     H.    K.    GoebeL 

Z.  Spiritusind.,  L906,  29.  85. 
The  author  hns  tested  the  influence  of  various  alkaloids 
on  the  velocity  of  conversion  of  starch  b\  Tabs  diastase. 
The  majority  of  the  free  alkaloids  either  retarded  the  eon- 
version  of  starch  into  maltos,.  ,,,  |, n  ,t  imaffei  ted.  The 
salts    of    the    alkaloids    retarded    the  <n    at 

the  ordinary  temperature,   bu1  ■  i   it   al   50°  C. 

It  is  remarked,  however,  that  neither  the  alkaloids  nor 
their  salts  cause  any  alteration  of  the  enzyme  itself 
Certain  alkaloids,  such  as  morphine  and  the  hydrochlorides 
of  atropine  and  pilocarpine,  had  a  slight  accelei 
influence  on  diastatic  action.  Caffeine,  codeine,  atropine, 
nicotine,  quinine  and  the  hydrochlorides  of  codeine  and 
caffeine  had  a  slight  retarding  influence.  Quinine  hydl 
chloride,  strychnine  and  its  hydrochloride,  veratrine  and 
morphine  hydrochloride  had  no  influence  at  all. — J.  F.  B. 

Teasls  ;    Part  played  by  cysts  of  Gloeosjnrium  in  the  origin 

of  .     P.   Yiala  and   P.   Paecotet.     Comptes  rend., 

1906.  142.  51S— 520.     (See  this  .)..  1906,  '-'77.) 

The  cysts  of  some  species  of  Gloo  rm  under 

certain  conditions  endogenous  spores,  which  in  favourable 
nutrient  media,  when  freed  from  the  cysts,  develop  to 
a  mycelium  of  filaments  and  short  elements  with  finds. 
These  cysts  bear  the  same  relationship  to  the  ordinary- 
form  of"  the  fungi  as  the  sporulating  yeasts  do  to  the 
budding  forms.— E.  F.  A. 

Yi'ist  culture  :   New  method  for  pure .     H.  Wicki 

and  H.  Zikes.     .Mitt.  Oesterr.  Versuehss.  und  Akad.  f. 
Brauind.,  1905  ;    J.  Inst.  Brewing,  1906.  12,  163—164. 
A  film  of  gelatin  is  spread  with  a  glass  rod  on  a  < 

is  divided  up  into  squares  of  2  mm.,  and  is  allowed  to 
solidify  under  a  u:it  h  glass.  The  yeast  is  suspended  in 
beer  wort  at  a  suitable  dilution,  and  a  drop  of  the  liquid 
is  taken  up  in  a  sterile  capillary  tube,  which  is  then 
lightly  touched  on  the  surface  ol  the  gelatin  so  as  to  leave 
a  trace  of  the  liquid  on  each  of  the  squares.  The  plate 
thus  prepared  is  placed   in  a  Bo  bamber  or  on  a 

hollowed  microscope  slide,  and  is  lived  by  vaseline.  If 
the  dilution  has  been  properly  h  drop  should 

contain  one  cell  which  can  grow  on  the  gelatin  sin  ' 
and  the  new  cells  all  lie  in  one  plane.  The  individual 
cells  are  found  as  easily  as  with  Lindner's  droplet  culture 
method  ;  the  new  ceils  after  24  hours  can  readily  be 
counted  :  the  colonies  can  easily  he  re-inoculated  and 
the  cultures  are  very  lasting. — J.  F.  B. 

Cane  juice;    F<  in*,  ntation  of .     F.  V.  H.  A. 

Tempany.  West  End.  Bull,  1906,  6.  387—393. 
When  cane  juice  is  allowed  to  ferment  spontaneously,  the 
liquid  becomes  markedly  acid  and  assumes  a  yellow 
colour,  whilst  a  dark  scum  rises  to  the  surface,  the  juice 
being  said  to  sour  ;  pronounced  alcoholic  fermentation 
with  vigorous  evolution  of  carbon  dioxide  then 
sets  in.  resulting  in  the  production  of  over  8  per 
cent,     by    volume    of    alcohol    in    the    liquid    and    the 
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deposition  of  a  sediment  of  yeast.  Finally  in  course  of 
time,  with  free  access  of  air,  Rectification  of  the  alcohol 
takes  place  in  the  ordinary  manner,  the  colour  of  the 
liquid  changes  to  a  clear,  dark  red,  and  the  so-called 
"  cane  vinegar"  is  produced.  The  authors  have  found  that 
the  preliminary  acidification  ("'  souring  ")  of  the  juice  takes 
place  equally  well  in  absence  as  in  presence  of  air.  The  dis- 
appearance of  sugar  and,  presumably,  the  formation  of 
alcohol  proceed  much  more  rapidly  when  air  is  allowed 
free  access  to  the  juice  than  when  it  is  excluded.  A  study 
of  the  acidification  of  sugar  solutions  by  inoculation  of 
the  dark  scum  from  cane  juice  led  to  the  conclusion 
that  the  acid  is  produced  by  the  oxidation  of  the  sugar 
by  bacterial  action  at  the  expense  of  oxygen  derived 
from  the  sugar  itself,  but  no  corresponding  reduction 
product  of  the  sugar  could  be  identified,  though  traces  of  a 
body  crystallising  in  prismatic  needles  and  which  may  be 
mannitol  (Marcano,  Comptes  rend.,  108,  955  ;  this  J., 
1889,  561)  were  always  found  on  evaporation.  The  ratio  of 
volatile  acid  to  fixed  acid  produced  during  this  preliminary 
acidification  was  about  1:2.  The  organism  which  pro- 
duces this  acidity  forms  a  felt-like  growth  in  saccharine 
media,  consisting  of  long  threads  which  break  up  after 
48  hours  into  short  rod-like  bacterial  forms.  The  addition 
of  2  per  cent,  of  phenol  to  the  juice  inhibits  the  acidification 
of  the  sugar. — J.  F.  B. 

Colour ;     Formation   of by    bacteria    in    saccharine 

nutrient  media.  A.  Kossowicz.  Zeits.  landw.  Ver- 
suchsw.  in  Osterreich,  1904,  404  ;  Zeits.  ges.  Brauw., 
1906,  29,  166. 

The  author  has  examined  the  coloration  produced  by 
various  bacteria  in  a  solution  containing  3  per  cent,  of 
rafnnose  or  sucrose,  0-25  of  potassium  dihydrogen  phos- 
phate, 0-005  of  tricalcium  phosphate,  0'25  of  magnesium 
sulphate,  0-25  of  diammonium  phosphate,  and  0'2  of 
ammonium  chloride. 

B.  prodigiosan  produces  a  lemon-yellow  colouring 
matter  which  appears  after  two  or  three  weeks,  and  goes 
into  solution.  Red  colouring  matters  are  formed  by 
B.  lactorubefaciens  and  micrococcus  agilis.  B.  syn- 
xanthum  produces  a  reddish-brown  substance,  the  appear- 
ance and  intensity  of  which  depend,  as  is  also  the  case 
with  the  colouring  matters  formed  by  yeasts,  on  the 
proportion  of  magnesium  sulphate  present.  B.  fluorcscens 
liquefaciens  produces  a  characteristic  yellow  fluorescent 
substance,  whilst  with  B.  fluorescens  putidus  a  white 
deposit  is  formed.  A  yellow  colour  is  also  obtained  with 
B.  fluorescensl  aureus  and  Sarcina  liquejaciens.  B. 
cyaneojuscus  forms  a  greyish-brown  colouring  matter, 
and  B.  mesentericus  fuscus  a  pale-brown  deposit  appearing 
after  from  two  to  four  weeks.  B.  butyricus  Hueppe 
produces  a  pale  yellow  coloration  after  three  or  four  weeks 
and  developes  butyric  acid.  After  six  or  eight  weeks,  B. 
coli  commune  forms  a  distinctly  yellow  colouring  matter. 
With  the  following  bacteria  pure  white  cultures  are 
obtained,  even  after  about  four  months  growth  : — 
Spirillum  Finkler-Prior,  Streptococcus  pyogenes,  Micro- 
coccus flavescens,  Tyrothrix  distorla,  B.  Freudenreichii, 
B.  aerogenes,  B.  lactis  aerogenes  and  the  bacterium  of 
stable  manure.  The  last  three  bacteria  and  also  B. 
synxanthum  ferment  rafnnose  vigorously. — T.  H.  P. 

Fermenting  vessels  of  cement.     A.  Weber.     Woch.  Brau., 
1906,    23,    95. 

The  author  recommends  the  use  of  fermenting  vessels 
of  wired  glass,  the  joints  being  made  with  pure  cement, 
coated  with  "  brewers'  pitch"  ("  Bierlack")  at  frequent 
intervals  of  time.  The  cement  is  not  affected  in  any  way, 
even  the  small  particles  of  cement  adhering  to  the  glass 
being  unchanged  either  by  the  beer  or  by  brushing.  In 
large  vessels  the  attenuation  is  from  0-2°  to  0-3°  greater 
than  in  smaller  ones,  but  the  taste  of  the  beer  is  the  same 
in  the  two  cases.  The  use  of  large  vessels,  up  to  180  hectol. 
capacity,  is  recommended  on  grounds  of  economy. 

The  lager  vessels  used  by  the  author  are  constructed 
on  the  Monier  system,  the  walls  and  bottom  being  of 
-cement  fitted  internally  with  wired  glass.  These  give 
very  satisfactory  results  and  effect  great  economy,  since 


they  require  only  half  the  cellar  room,  whilst  the  cooling 
plant  may  be  diminished,  and  the  pitching  of  the  vessels 
omitted.— T.  H.  P. 

Wines  made   from   vines   attacked  by  mildew ;    Chemical 

character  of .     E.  Manceau.     Comptes  rend.,  1906, 

142,  5S9— 590. 
Wine  made  from  grapes  attacked  by  mildew  contains  less 
alcohol,  more  total  acidity  and  a  higher  proportion  of 
nitrogenous  organic  matter,  also  more  mineral  constitu- 
ents and  less  free  tartaric  acid  than  wine  from  the  same 
vines  treated  with  sulphur.  Such  wines  have  an 
abnormal  chemical  composition  which  gives  them  a 
peculiar  flavour  and  renders  them  more  liable  to  oxidation 
and  attack  by  disease  germs. — E.  F.  A. 

\p-ple  marc. ;   Study  of .     W.  D.  Bigelow  and  H.  C. 

Gore.     J.  Ame'r.  Chem.  Soc.,  1906,  28,  200—207. 

Apple  marc,  or  the  insoluble  matter  of  the  flesh  of  the 
apple,  is  composed  mainly  of  parenchymous  tissue  and 
about  40  per  cent,  of  it  is  rendered  soluble  by  boiling  with 
water.  This  water  extract  consists  of  one  complex  carbo- 
hydrate, a  galacto-araban.  The  must  of  apples,  when 
treated  with  several  volumes  of  alcohol,  invariably  gives  a 
gummy  precipitate.  This  precipitate  contains  complex 
carbohydrates  which  are  richer  in  galactan,  relative  to 
the  pentosan  content,  than  the  hot  water  extract  of  apple 
marc.  The  same  is  true  of  the  alcohol  precipitate  given 
by  "  second  pressing  "  ciders.  The  treatment  with  boil- 
ing water  decreases  the  yield  of  crude  fibre  and  cellulose 
and  at  the  same  time  gives  a  purer  fibre  and  a  purer 
cellulose.— W.  P.  S. 

"Quick"  vinegar  process;    Bacteriological  investigations 

on  the  .     W.  Henneberg,  Deut.  Essigind,  1905,  9, 

393—395,  403—405,  410—412;  Chem.  Centr.,  1906,1, 
613—614. 
Bacteriological  examination  of  vinegar  and  beechwood 
shavings,  taken  directly  from  an  acetifying  chamber  work- 
ing normally,  showed  that  the  vinegar  itself  was  almost 
free  from  bacteria,  whereas  the  shavings  contained  enor- 
mous quantities  of  acetifying  bacteria.  The  vinegar  from 
a  chamber  which  is  working  defectively  is  characterised 
by  the  presence  of  a  relatively  large  quantity  of  bacteria. 
In  a  normal  chamber  the  disposition  of  the  acetifying 
bacteria  in  the  fibres  of  the  wood  and  their  relatively  great 
power  of  coherence  prevent  them  being  washed  off  by  the 
vinegar  which  flows  over  the  shavings.  Plate  cultures  on 
unhopped  wort-agar  showed  the  presence  in  the  vinegar  of 
mycoderma  yeasts,  yeasts  capable  of  developing  fruity 
ethers  and  only  a  few  bacteria.  Cultures  from  scrapings 
from  the  beechwood  shavings  showed  growths  of  bay 
baccilli,  spherical  bacteria  and  large  quantities  of  mucus- 
forming  acetifying  bacteria.  Samples  from  a  defective 
chamber  gave  growths  of  infusoria,  deniatium,  myco- 
derma yeasts  and  B.  xylinum.  Since  even  the  normal 
chambers  contain  large  quantities  of  organisms  quite 
unconnected  with  the  acetifying  process,  it  is  difficult  to 
determine  the  condition  of  a  chamber  by  bacteriological 
analysis  of  the  vinegar,  although  the  number  of  foreign 
organisms  in  a  defective  chamber  is  greater.  It  was  not 
possible  to  conduct  experiments  with  pure  cultures  ;  the 
author  could  only  obtain  cultures  of  groups  of  organ- 
isms, concentrated  as  regards  acetifying  bacteria,  by  culti- 
vation under  certain  conditions  of  nutrition,  acidity  and 
temperature.  Suitable  media  for  this  purpose  are  diluted 
beer  wort,  beer,  grain  mash  and  vinegar  mash.  B.  xylinum 
was  present  in  all  the  vinegar  chambers  examined  and  had 
no  deleterious  influence  on  the  work  of  the  chambers. 

Experiments  in  the  laboratory  with  "  quick "  vinegar 
bacteria  concentrated  by  natural  selection,  showed  that 
the  acetifying  process  can  be  effected  quite  as  well  in  the 
laboratory  as  in  a  properly  prepared  vinegar  chamber, 
a  vinegar  containing  10 — 1 1  per  cent,  of  acetic  acid  being 
obtained  under  favourable  conditions.- — J.  F.  B. 

Cane   molasses   distil/cry  ;     Chemical   control   of   a . 

J.    S.    Gongora.     Bull.    Assoc.    Chim.    Sucr.    et    Dist., 
1906,  23,  884—891. 

For  controlling  the  work  of  the  distillery  the  density  and 
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the  acidity  of  the  wash  in  each  tun  should  be  di 

re  fermentation.     After  fermentation,  determinat 
shouUl  be  made  of  the  proportion  of  alooho]  in  th< 
nicntcd  wash,  the  density  of  the  rei  idue  after  elimii 
of  tin'  alcohol   by  distillation,   the   proportion   oi 
manted  reducing  sugars  and  the  acidity.     Recordi  mould 
bo  kept  oi  the  volume  and  stn  agth  oi  the  al  aed 

iu  tin-  distiller]  I i  each  tun  and  the  quantity  of  all  ohol 

mi  the  rinasses.     The  difference  between  the  sum  of 
these  two  values  and  the  quantity   ol  aloi 
from  the  analysis  ol  the  fermented  wash  corre  pi 
undetermined  losses,  any  sudden  rise  in  which  indii 
leakage  at   some   .-tago  of   the   distillation.     The  initial 
gravity  of  the  wash  gives  the  weight  oi   mi  km 

into   work.     The  difference    between   tin-   initial   gravity 
and  the  final  gravity  after  elimination  of  the  alcohol  _ 
llif  quantity  ol  sugar  fermented;    tins  value,  added 
the  quantity  of  unfermanted  sugar,  gives  the  total  - 

litted  to  fermentation.     The  quantity  oi  alcohol  in 
tin-  fermented  wash,   calculated  as  per  cent,   of  - 
fermented,  gives  an  idea  of  the  purity  of  fermentation. 
The  proportion  of  unfermented  sugar  per  cent,  of  the  total 

r  indicates  the  physiological  condition  of  the  y< 
\\  hen  a  rise  of  this  ratio  occurs  under  constant  condll 
of  work,  it  points  to  degeneration  of  the  yeast  or  inhibition 
due  to  the  presence  of  traces  of  anti-fermentative  sub- 
stances or  to  deficiency  of  yeast  nutrients.  The  differ- 
ence between  the  acidity  before  and  after  fermentation 
in  well-conducted  work,  should  not  exceed  0-2  grm.  }« -r 
litre,  calculated  as  sulphuric  acid.  When  this  number 
increases,  the  yield  of  alcohol  per  cent,  of  sugar  will 
decrease,  and  it  will  be  necessary  to  cleanse  and  disinfect 
the  tuns.  The  time  required  for  the  wash  in  each  tun  to 
ferment  should  be  recorded,  as  an  indication  of  the  activity 
of  the  yeast. — J.  F.  B. 


Spirit  monopoly  , 


Russian  slate 

March  2<j,  1906. 


Bd.  of  Trade  J. 


The  spirit  monopoly  has  been  extended  gradually,  and 
by  the  middle  of  1904  its  operations  covered  all  the 
Provinces  of  European  Russia  (Finland  excepted)  and 
Siberia.  Comparing  the  yield  of  the  beer  and  spirit 
excise  before  the  introduction  of  the  monopoly  with  that 
of  the  beer  excise  and  the  spirit  monopoly  after  the  intro- 
duction of  the  latter,  the  results  are  as  follows  :  Before 
introduction,  30-7  millions  sterling;  after  introduction, 
42  millions.  Allowing  for  extra  expenditure  in  connection 
with  control,  ic.,  the  result  shows  an  increased  revenue 
of  9-83  millions.  In  1904.  the  population  of  the  districts 
served  by  the  monopoly  was  127  millions.  There  were 
2,368  distilleries,  335  "bottling  establishments,  28,209 
establishments  for  sale.  The  amount  of  spirits  sold  was 
189  million  galls.,  or  less  than  li  galls,  per  head.  Ther. 
a  slight  reduction  of  the  consumption  as  compared  with 
•the  preceding  year,  owing  to  the  comparatively  po 
harvest,  and  the  diminished  purchasing  power  of  the 
population.  The  gross  yield  in  1904  was  57  million 
sterling,  and  the  expenditure  16-7  million,  giving  a  net 
yield  of  40-3,  or  683.000Z.  less  than  the  preceding  j 
The  expenses  of  production  were  nearly  400,0002.  more 
than  in  1903.  The  movable  and  real  property  | 
by  the  Crown  in  connection  with  the  monopoly  was 
valued  at  10-7  millions  sterling. 

The  returns  are  satisfactory  to  the  Government 
exchequer,  as  the  yields  are  nearly  10,000,0002.  superior 
to  those  derived  by  the  State  from  the  spirit  and  beer 
excise  before  the  introduction  of  the  spirit  monopoly, 
net  revenue  has,  however,  fallen  on  as  compared  with 
that  of  the  year  preceding  the  returns  now  published, 
which  relate  to  1904.  This  is  attributable  to  the  inferior 
harvest  of  1903,  which  diminished  the  purchasing  power 
of  the  population,  and  also  to  increased  cost  of  produ. 
The    introduction    of    the    spirit    monopoly    resulted    in 

increasing  the   Government  revenues   at   the   ax] 

the  resources  of  the  local  administrations,  and  the  increased 
profit  of  the  State  implies  the  withdrawal  of  fund- 
the    local    bodies,    which    were    generally    employed    for 
purposes  of  local  improvement  and  education.       [T.R.] 


BXGUSB    1 

Taut  [Fodder  or  /■  rl 
svitalU /or  commercial  pi  F.  Oothai 

on-Trent     Eng.  Pat   13,834,  Julj   5,   1905 

of   fine   screens,   and 
mixed   in   a   machine    with   bod  j    dry,    "  - 

absorbent   matei  the  purpose  to  which  the 

product  is  to  be  applied  Suitable  materials  are  dried,  6uch 
as  spent  hops  or  hop  meal,  malt  dust,  brewers'  grains, 
oat  bran,  powdered  chall  il  oi  sawdust.     The 

tore  is  quickly  pa ito  a  steril  in  which 

it  is  heated,  with  agitation,  and   is  iced  to  a 

condition  in  which  it  contains  not  more  than  12  per  cent 
oisture,  thi  I  ring  used  either  as  a  fodder  or 

fertiliser.— J.  F.  B. 

fc rn porators  for  evaporating  the  liquid  iu  brewers'  wash, 
spent  wash  or  pot  ale  from  distiUt  ries,  waste  or  spent 
dyes  and  the  like,  and  concentrating  the  solids  in  the 
:  the  evaporator  being  also  applicnUe  as  a  smoke 
washer  ;  Imp's,  in  .  A.  B.  Lennox  and  T.  Mac- 
kenzie. Eng.  Pat.  7962,  April  14,  1905.  XVHI/1., 
page  33-'. 

United  States  Patent. 

Distilled  liquids  ;    Process  for  ascertaining  the  origin  of 

colouring  matters  present  in .     ( '.  T.  Marsh,  Assignor 

to  L.  H.  Weissleder.     U.S.  Pat.  813,728,  Feb.  27,  1906. 
XXIII.,  page  338. 

German  Patent. 

Mashes  in  fermentation  industries  ;    Ma'erial  for  use  in 

facilitating  the  drauing-off  of  .      D.   Ernst.     Ger. 

Pat.  163.S01,  Jan.   14,  1905. 

In  the  manufacture  of  spirit  and  pressed  yeast,  malt 
germs,  oat  husks,  chopped  straw,  chaff,  &c,  are  added  to 
the  mashes  to  facilitate  the  drawing-off  of  the  wort.  The 
patentee  claims  the  use  of  the  threads  (of  the  beard) 
of  the  maize-cob  in  place  of  the  materials  named. — A.  S. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  280.) 

(.4.)— FOODS. 

Milk  treated  with  hydrogen  peroxide  ,'    Xotc  on  - .     P. 

Adam.     J.   Pharm.  Chim.,   190ti,  23,  273—277. 

Fresh  and  unboiled  milk  which  has  not  been  treated 
with  hydrogen  peroxide  gives,  in  the  presence  of  hydrogen 
peroxide,  a  red  coloration  with  guaiacol  solution  and  a 
blue  coloration  with  p-phenylenediamine,  and  decolorises 
the  Methylene  Blue  of  Schardinger'a  reagent  (this  J., 
1905,  47).  The  same  milk,  previously  treated  with 
hydrogen  peroxide,  gives  colorations  with  guaiacol  and 
p-phenylenediamine,  but  does  not  change  the  colour  of 
Schardinger's  reagent.  If  this  treated  milk  be  kept  until 
the  hydrogen  peroxide  has  disappeared,  it  will  still  give, 
in  the  presence  of  hydrogen  peroxide,  the  reactions  with 
guaiacol  and  p-phenylenediamine,  but  no  longer  decolorises 
8 chardinger's  reagent,  differing  in  the  latter  respect  from 
fresh  milk.  From  the  above  facts,  the  author  concludes 
that  the  reducing  enzyme  present  in  milk  is  alone  destroyed 
by  hydrogen  peroxide,  and  that  the  oxidising  enzyme 
(not  to  be  confounded  with  the  oxydase)  withstands  the 
action  of  the  peroxide  for  a  considerable  time. — W.  P.  S. 

Cocoa-nut  fat  in  butter  :     Process  for  the  detection  of  . 

H.  P.  Wijsman  and  J.  J.  Reijst.     XXIII..  page  338. 

Cocoa  and  chocolate  .     /    t.ction  of  foreign  substances   in 
.     F.  Bordas  and  Touplain.     XXITI.,  page  338. 
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English  Patents. 

Animal  tissues  and  mixtures  of  such  tissues  with  other 
substances,  and  the  products  obtained  thereby  .   Process 

of    pi-  .     J.    R.    Hatmaker,    Paris.     Eng. 

Pat.  4351.  March  2,  1905. 

The  substances,  such  as  fish,  oysters,  beef,  and  all  kinds  of 
animal  tissue,  either  alone  or  mixed  with  other  substances, 
are  reduced  to  a  pulpy  condition,  with  the  addition  of 
water  if  necessary.  The  pulp  is  then  exposed  in  the  form 
of  a  thin  layer  or  film  upon  a  suitable  surface  heated  to 
a  temperature  above  212°  F.  (see  Eng.  Pat.  25.563, 
of  1904  :  tins  J.,  1905,  1249),  and  removed  before  it  is 
injured  by  over-heating.  The  substances  may  be  cooked, 
digested  or  seasoned   before  drying. — W.  P.  S. 

Yeast    [Fodder  or  fertiliser]  ;    Treating to  render  it 

suitable  for  commercial  purposes.  F.  Gothard.  Eng. 
Pat.  13,834,  July  5,  1905.     XVII.,  page  331. 

[Milk]  Separators  ;    Impts.    in   centrifugal  .     H.   H. 

Lake.  London.  From  Aktiebolaget  Separator,  Stock- 
holm. Sweden.     Eng.  Pat.  19,209,  Sept.  22,  1905. 

The  invention  relates  to  separators  which  are  driven  by 
a  steam  turbine.  A  regulating  cover,  or  a  separate 
chamber  communicating  with  the  separator,  is  connected 
by  a  float  or  an  arrangement  of  balanced  levers  with  the 
steam  valve.  When  the  level  of  the  milk  in  the  separator 
sinks,  the  supply  of  steam  is  cut  off,  but  a  by-pass  allows 
sufficient  steam  to  pass  to  keep  the  separator  running  at  a 
low  speed  when  it  is  empty. — W.  H.  C. 

Fruit    syrups    or    fruit     extracts;     Process    for    making 

concentrated .     O.    Volz,    Berlin.     Eng.    Pat.    612, 

Jan.  9.  1906.     Under  Int.  Conv.,  Jan.  10,  1905. 

Fkfit  juice  of  any  kind  is  treated  with  chloroform,  benzene, 
carbon  tetrachloride,  ether,  carbon  bisulphide  or  similar 
solvent,  and  the  latter  then  separated.  The  chloroform 
extract  is  evaporated  at  a  low  temperature  under  reduced 
pressure,  the  residue  is  dissolved  in  alcohol,  the  solution 
cooled,  filtered  to  remove  vegetable  fats  and  waxes,  and 
the  alcohol  again  distilled  off  under  reduced  pressure. 
The  residue  of  aromatic  substances  obtained  may  be 
added  to  the  extracted  juice  after  the  latter  has  been 
evaporated  under  reduced  pressure  to  about  one-twentieth 
of  its  volume.  The  original  juice  may  be  obtained  from  fruit 
which  has  been  preserved  by  the  addition  of  alcohol  or  by 
pasteurising. — W.  P.  S. 

United  States  Patent. 

Casein  ;   Process  of  precipitating  and  preserving .     H. 

V.  Dunham.  Bellows  Falls,  Vt.,  Assignor  to  Casein  Co. 
of  America.  New  Jersey.  U.  S.  Pat.  814,594.  March  6, 
1906. 

A  small  percentage  of  boric  acid  is  added  to  the  acid  used 
for  precipitating  the  casein. — W.  P.  S. 

Fkench  Patents. 

Iwpins ;   Preparation  of  meal  from  - ,  for  food.     A.  de 

Sousa  Reis.  Fr.  Pat.  358,713,  Oct.  21,  1905.  Under 
Int.  Conv.,  Dec.  1,  1904. 

Lupins  contain  a  large  proportion  (about  50  per  cent.)  of 
albuminoids  but  their  utilisation  as  a  foodstuff  is  hindered 
by  the  presence  of  a  bitter  principle.  According  to  the 
present  patent  the  lupins  are  boiled  in  a  solution  of  acetic 
acid  and  common  salt,  and  then  purified  by  systematic 
extraction  with  water  until  the  bitter  substance  is  removed. 
The  seeds  are  finally  decorticated,  dried  and  ground  to 
meal.— .J.  F.  B, 

Whey  from  skimmed  mill:  ;   Preparation  of .    Deutsche 

Milclnverke.  Fr.  Pat,  358.965,  Oct.  28,  1905. 
Two  hundred  litres  of  skimmed  milk  are  mixed  with 
20  litres  of  full  milk  and  heated  to  a  temperature  of  80°  C 
for  45  minutes.  The  milk  is  then  cooled  to  about  25"  C, 
mixed  with  6-6  litres  of  a  culture  of  lactic  acid  bacteria, 
and  the  whole  kept  at  this  temperature  until  the  acidity 
rises  to  3-5  or  3-6°.     The  mixture  is  now  rapidly  cooled 


to  about  14°  C,  and  kept  at  this  temperature  for  a  further 
three  or  four  hours.   It  is  then  ready  for  use  as  a  beverage. 

— W.  P.  S. 

Alimentary  mati  rials  ;  Preservation  of  — ; — ,  by  means  of 
ozone.  H.  J.  Wcssels  de  Frise.  Fr.'  Pat.  359,037, 
Oct.  31,  1905. 

The  articles,  such  as  meat,  eggs,  fruits,  beverages,  &c, 
to  be  preserved,  are  placed  in  a  chamber  from  which  the 
air  is  withdrawn  by  means  of  a  pump,  a  pipe  being  pro- 
vided at  the  top  of  the  chamber  for  this  purpose.  The 
air  withdrawn  is  passed  successively  through  a  cooling 
and  drying  chamber,  an  ozonising  apparatus  and  a  steril- 
ising chamber  and  is  then  returned  to  the  bottom  of  the 
chamber  containing  the  foods.  A  portion  of  the  ozonised 
air  may  be  forced  by  a  pump  through  jets  directly  on  to 
the  joints  of  meat  or  into  the  latter.  The  chamber  is 
hermetically  closed,  but  suitable  openings  are  provided 
for  removing  the  articles  of  food  as  required. — W.  P.  S. 

German  Patent. 

Proteins  ;    Process  for  the  separation  of  true ,  from 

their  solutions,  and  from  salts,  extractive  matters,  albu- 
moses  and  peptones.  Farbw.  vorm.  Meister,  Lucius  und 
Briining.     Ger.  Pat.  164,762,  March  4,  1905. 

Albuminous  solutions  are  treated  with  a  small  quantity 
of  alcohol,  insufficient  to  produce  a  precipitate  or  turbidity, 
and  the  proteins  are  then  separated  by  addition  of  an 
excess  of  acid  or  alkali.  Or,  the  albuminous  solutions  are 
treated  with  an  alcoholic  solution  of  caustic  soda  or  caustic 
potash,  without  producing  a  precipitate,  and  the  proteins 
are  then  separated  from  the  alkaline  solution  by  the 
addition  of  acid. — A.  S. 

(B.)— SANITATION;    WATER    PURIFICATION. 

English  Patents. 

Clinker    from     refuse     destructor    furnaces;      Treatment 

of .     J.    A.    Brodie,    Liverpool.     Eng.    Pat.    7521, 

April  10,  1905. 
The  clinker  is  removed  from  the  destructor  furnace  and 
at  once  introduced  into  a  blast-furnace  situated  adjacent 
to  the  destructor.  If  needed,  fuel  may  be  added  and  also 
from  5  to  10  per  cent,  of  lime  or  other  flux.  The  products 
of  combustion  of  the  blast-furnace  are  led  into  the  flue  of 
the  destructor  or  into  a  steam  generating  furnace.  The 
material  after  treatment  in  the  blast-furnace  is  suitable 
for  road  foundations,  concrete  or  paving  blocks. — W.  P.  S. 

Evaporators  for  evaporating  the  liquid  in  brewers'  wash, 
spent  wash  or  pot  alt  from  distilleries,  waste  or  spent 
dyes  and  the  like,  and  concentrating  the  solids  in  the 
same  ;  the  evaporator  being  also  applicable  as  a   smoke 

washer  ;   Impts.  in .     A.  B.  Lennox,  Newcastle-on- 

Tvne,  and  T.  Mackenzie,  Glasgow.  Eng.  Pat.  7962, 
April  14,  1905.  (See  also  Eng.  Pats.  13,227  and  18,488 
of  1904  ;    this  J.,  1905,  811,  982.) 

The  evaporator  consists  of  a  series  of  chambers,  with 
openings  m  the  baffle — or  partition — walls  between  them, 
the  whole  being  provided  with  a  floor  slanting  upwards, 
and  communicating  at  one  end  with  a  flue  from  a 
boiler,  by  way  of  an  opening  that  can  be  closed  by  a  damper, 
and  at  the  other  end  with  a  chimney.  The  liquid  to  be 
evaporated  is  sprayed  into  the  chambers,  and  any  portion 
of  the  liquid  that  remains  unevaporated  drains  away, 
together  with  any  solid  matter  in  the  flue  gases,  through 
openings  in  the  bottom  of  each  partition,  and  runs  down 
over  the  damper  into  a  tank  lilted  with  a  strainer  or  filter 
to  clarify  the  liquid,  which  can  then  be  returned  to  the 
spraying  devices.  The  communicating  openings  in 
the  baffle-walls  are  of  chequered  brick  or  iron  work, 
with  an  open  area  equal  to  that  of  the  flue,  and 
may  be  arranged  at  different  levels  so  as  to  distribute  the 
hot  gases  in  passing  from  one  chamber  to  another.  The 
sloping  arrangement  of  the  apparatus  enables  a  fan  to  be 
dispensed  with  when  the  chimney  draught  is  good,  but  a 
fan  may  be  provided  in  the  chamber  next  the  chimney,, 
if  necessary. — C.  S. 
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■|/e  and  other  similar  slud<j>  I  ,     Treatment  of  . 

[Bteovt ry  of  fatty  t%btta>uet\.     1".  &L  Bpenoe   H.  81 
and  P.  Si  Ltd.,  Manchester  and  R.  Ookel, 

r  Walton,  Cheshire.     Eng.   Pat.  s;U7,   April   19, 
L908 
I  in:   nearly  or  completely  solidified  sludge 
in  ourdlins  or  otherwise  '•  lewage,  is  subjected 

to   ilir   action  of  a  sufficient  quantity    oi    mineral 
preferably  Bulphurio  acid,  to  liberate  tho  fatty  acids  i 
tin-  mineral   mutters  present.      The  amount  01  arid  to  bo 

added  is  ascertained  by  a  preliminary  experiment  on 

il  quantity  of  the  sludge  cake.     Sufficient  aoid 
be   added  to  givo  a  yield  of  fatty  acids  free  from   u 
alumina  or  other  soaps.     The  acidified  cake  is  then  pre- 
pared for  treatment  with  suitable  solvents.    (See  also  i 
Pat  23,640  of  1904;    this  J.,  1905,  1080)— W.  P.  8. 

Water  purifying  apparatus.     J.  J.  Kriiger,  Copenhagen. 
Eng.  Pat.  24.435,  Nov.  25,  1905. 

The  water  to  be  purified  is  forced  by  suitable  means 
through  a  water  motor  or  turbine  and  is  then  conducted 
by  a  pipe  to  a  measuring  device,  such  as  a  tipping 
bowl,  or  paddle-wheel,  situated  at  tho  top  of  a 
tank.  The  latter  is  provided  with  an  outlet  for  the 
purified  water  and  with  a  sludge  cock.  A  reagent 
tank  is  placed  at  the  bottom  of  the  tank  on  the  outside, 
and  is  provided  with  a  stirrer  and  a  pump,  both  worked 
by  the  water-motor.  The  pump  raises  the  chemical 
solution  up  to  a  small  receiver  adjacent  to  the.  tipping 
device.  This  receiver  is  provided  with  an  overflow  and 
an  arrangement,  such  as  a  movable  pipe  or  valve  actuated 
bv  levers  from  the  tipping  vessel  or  water-wheel,  so  that 
predetermined  quantities  of  the  chemical  solution  are 
delivered  to  tho  water  before  it  enters  the  main  tank. 

— W.  P.  S. 
United  States  Patent. 

Water-purification  system.     J.  F.  Wixford,  St.  Louis,  Mo. 
U.S.  Pat.  814,634,  March  6,  1906. 

The  plant  consists  of  a  settling- basin  and  a  delivery-well 
connected  by  a  conduit  near  the  bottom  of  the  well.  A 
pipe  delivers  a  supply  of  reagent  from  a  tank  into  a 
conduit  entering  the  top  of  the  well  and  a  second  pipe 
delivers  lime-water  from  a  lime  tank  into  the  conduit  at  a 
point  nearer  the  well.  Both  pipes  enter  the  conduit  t 
such  a  distance  from  the  well  that  the  chemicals  may  be 
thoroughly  mixed  with  the  water  before  it  enters  the  well. 
The  reagent  and  lime  tanks  are  provided  with  a  supply  of 
water.— W.   P.  S. 

French  Patent. 

Boiler  water  ;    Apparatus  for  the  chemical  examination  of 

while    the    boiler    is    in    operation.     A.    Schmitz. 

Fr.   Pat,   359.046,  Nov.  2,   1905.     Under  Int.   Conv., 
Xov.  3,  1904. 

See  Eng.  Pat.  22,621  of  1905  ;  this  J.,  1906,  195.— T.  F.  B. 

(C.)— DISINFECTANTS. 

French  Patent. 

Antiseptic    soap;     Manufacture    of    .     M.    Martens. 

Fr.   Pat.   359,061,   Nov.  2,   1905.     Under  Int.   Conv., 
Nov,   14,   1904. 

A  soap  containing  "  lysol  "  is  claimed,  and  is  obtained  by 
adding  a  certain  quantity  of  eresol  to  the  alkali  used  in 
making  the  soap. — W.  P.  S. 

German  Patents. 

Disinfectant  from   chloronaphthalene  and  soap ;    Process 

of  preparing  a .     L.  Schwabe.     Ger.  Pat.  163,663, 

Oct,  13,  1903. 

Oleic  acid  is  treated  with  dry  chlorine  until  an  increase 
of  about  50  per  cent,  in  weight  is  attained  ;  100  parts  of 
the  product  are  dissolved  in  223  parts  of  30  per  cent. 
caustic  potash  solution,  and  heated  until  it  is  soluble 
in  water.  In  this  solution  is  dissolved  124  parts  of  the 
product  obtained  by  chlorinating  naphthalene  with  dry 
chlorine  untU  it  has  increased  40—50  per  cent,  in  weight, 


and  removing  the  hydrochloric  led.     Tho  final 

produot  is  stated  to  be  soluble  m  water,  and  I 

711  pat  cent,  of  chloronaphl    i 

of  oh  i 

1894,  271.)-  T.  I 

Disinfectant    fluids;     Proa  ''      paring    . 

I..  Schachtel.     Ger.  Pat.  164,793,  Feb.  _':.,  1904. 

Sou  noire  i i     ing  consideraM'   disinfeotani   | 

are  obtained  by  dissoh  ing  a-  or  /3-nai  i  a  mixture 

uf   tin-   two,    in    alkali    carbon  iti  I  h     disin- 

fectants may  also  be  prepared  in  solid  form  by  simply 
mixing  the  components.      I  are  equal 

".  i^hts  of  naphthol  and  alkali  carbon  ase  of  the 

latter  increases  the  solubility  of  the  pi  liminishes 

its  antiseptic  properties.     Such   dish  ire  stated 

to  be  more  effective  than  those  preparer!  from  naphthols 
and  alkali  hydroxides,  and  possess  the  advantage  over 
other  phenolic  disinfectants  of  being  non-poisonous  and 
odourless.— T.  F.  B. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  280.) 

Apple  marc ;   Study  of .     W.  D.  Bigelow  and  H.  C. 

Gore.     XVII.,  page  330. 

English  Patents. 

Paper  making  apparatus  ;   Impts.  in for  effecting  the 

separation  of  sand,  metal  and  other  impurities  from  the 
pulp.  J.  Maenaughton,  Edinburgh.  Eng.  Pat.  23,399, 
Nov.  14,  1905. 

See  U.S.  Pat.  813,984  of  1906  j  following  these.— T.  F.  B. 

Cellulose  [Viscose]  ;   Apparatus  for  filtering  and  pumping 

or  regulating  the  flow  of  solutions  of .   C.  F.  Topham, 

Kew  Gardens.  Eng.  Pat.  5766,  March  18,  1905. 
The  apparatus  consists  of  a  support  connected  with  the 
main  viscose  supply,  and  provided  with  pivot  joints 
maintaining  in  position  the  filter,  the  pump  and  the  nozzle 
arm,  all  being  clamped  together  and  bored  internally  so 
that  there  is  a  direct  passage  from  the  viscose  main  to  the 
squirting  nozzle.  The  filter  consits  of  two  plates  clamped 
together  and  provided  on  their  internal  faces  with  pro- 
jections between  which  the  filtering  medium  is  firmly 
held,  passages  being  provided  for  the  viscose  to  pass 
between  the  projections.  On  the  discharge  side  of  the 
filter  the  supporting  plate  has  a  hole  covered  with  an 
elastic  diaphragm,  which  is  distended  by  the  pressure  of 
the  filtered  viscose  when  the  filter  is  working  freely,  but 
which  collapses  when  the  filter  fails  to  pass  more  viscose 
than  the  pump  is  drawing  away.  The  filtered  viscose  is 
drawn  away  by  a  plunger  pump  constructed  without  an 
inlet  valve,  a  recess  being  provided  beneath  the  plunger 
in  which  the  viscose  is  trapped  by  the  plunger.  At  the 
bottom  of  the  recess  is  the  delivery  valve,  closed  by  a 
spring,  which  requires  a  higher  pressure  to  open  it  than 
the  pressure  of  the  viscose  entering  the  pump.  The 
difference  in  pressure  is  overcome  by  the  work  of  the 
plunger  on  the  column  of  viscose  above  the  valve.  The 
delivery  valve  can  either  be  wholly  removed  for  cleaning 
or  can  be  loosened  to  such  an  extent  that  a  rush  of  viscose 
sweeps  any  accumulated  dirt  through  a  passage  to  the 
outside,  opened  by  the  operation  of  loosening  the  valve. 
After  passing  the  delivery  valve  the  viscose  is  delivered 
to  the  nozzle  arm.  an  air  chamber  in  the  form  of  a  bottle 
being  clamped  against  an  opening  in  the  side  of  the 
delivery  tube  to  equalise  the  flow. — J.  F.  B. 

Collodions  and  cellulose  solutions ;   Pumps  for  supplying 

to  filters  and  drawing  apparatus.     L.  Desmarais. 

G.  Morane,  and  M.  J.  A.  Denis,  Reims,  France.     Eng. 

Pat.  6783,  March  30,  1905.      Under  Int.  Conv.,  April  26, 

1904. 
See  Fr.  Pat.  342,655  of  1904  ;  this  J.,  1904,  933.— T.  F.  B. 
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Cellulose  product  and  process  of  manufacturing  the  same. 

Soc.  Fran?,  de  la  Viscose.  Paris.     Eng.  Pat.  1182,  Jan. 

16,  1906.     Under  Int.  Conv..  Jan.  28,  1905. 
See  Fr.  Pat.  351,089  of  1905  :   this  J..  1905,  855.— T.  F.  B. 

I'mted  States  Patent. 

Paper-making  apparatus  for  separating  sand,  metal  and 
other  impurities  from  pulp.  J.  Maenaughton.  Edin- 
burgh. U.S.  Pat.  S13.9S4.  Feb.  27,  1906. 
The  pulp  on  its  way  to  the  breast  of  the  paper  machine 
is  passed  through  a  conical  casing  with  a  box  or  receptacle 
at  the  bottom,  in  which  the  heavy  impurities  are  collected, 
and  an  adjustable  outlet  for  lighter  impurities  at  the  top. 
The  inlet  for  the  pulp  passes  tangrntially  into  the  casing, 
and  the  purified  pulp  is  discharged  through  a  central 
outlet.— J.  F.  B. 

French  •  Patents. 

Seaweed  ;    Treatment  of for  the  extraction  of  mineral 

and  organic  chemical  substances.  lime.  Laureau  nee 
J.  H.  Laureau.  Third  Addition,  dated  Oct.  14,  1905, 
to  Fr.  Pat.  352,069,  March  6,  1905.     VII.,  page  315. 

Metallisation  of  articles  of  celluloid,  horn,  <i-c.  ;    [Electrical] 

Process  ol  .     L.    Schwob   and  G.    Hebert-Dilette. 

Fr.  Pat.  359,001,  Oct.  30,  1905     XLB.,  page  323. 

Casein  and  similar  substances  ;    Conversion  of  into 

plastic  products.  L.  Collardon.  Fr.  Pat.  359,073, 
Xov.  2,  1905.     XIV.,  page  327. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  from  page  284.) 

Cinchona  bark  [and  kola  nuts] ;   Cause  of  the  red  coloration 

of  .     A.   Tschirch.     Schweiz.     ^Yoch.  f.  Chem.   u. 

Pharm.,  1905,  43,  125—126. 

It  has  been  noted  that  when  fresh  kola  nuts  are  sliced, 
the  cut  surfaces  turn  red  ;  but  if  the  seeds  are  previously 
kept  in  water  at  60° — 80°  C.  for  a  short  period,  no  red 
colouring  follows  on  cutting  them.  The  formation  of 
"  kola-red "  is,  therefore,  attributed  to  the  presence  of 
a  hydrolytic  ferment  or  an  ox3'dase.  The  author  observed, 
when  in  Java,  that  freshly  removed  cinchona  bark  is  free 
from  red  colour  when  first  stripped  from  the  tree,  but  after 
65  seconds  exposure  to  the  air,  the  surface  turns  red.  It 
was  found,  however,  that  no  red  colour  appeared  when 
the  cut  branches  were  immersed  for  30  minutes  in  water 
at  80°  C,  or  when  they  were  exposed  to  steam  at  the  same 
temperature  for  a  like  period.  When  twigs  of  the  living 
tree  were  bent  down  into  a  vessel  of  water  at  80°  C,  and 
kept  immersed  for  half  an  hour,  again  no  reddening  of  the 
bark  occurred  when  it  was  removed.  If,  however,  the 
twigs,  instead  of  being  heated  in  water,  were  exposed  to 
dry  heat  at  80°  or  100°  C.  in  an  oven,  reddening  subse- 
quently took  place.  The  red  colour  would,  therefore, 
appear  to  be  due  to  the  action  of  an  enzyme  on  a  gluco- 
tannoid,  by  which  either  "  cinchona-red "  itself,  or  a 
body  which  is  converted  into  "  cinchona-red,"  is  formed. 

—J.  O.  B. 

Thebdme.     M.  Freund.     Ber.   1906,  39,  S44— 850. 

The   author   has   succeeded   in  converting   thebaine   into 
codeine.     The  following  formula  was  proposed  for  thebaine 
in  a  previous  communication  (Ber.,    19U5,  38,   3236):  — 
CH C— CH:CH— CH . 

CH  C CH     C(0CH3):CH\    \ 

\  /  \/  \\ 

C(OCH3):C O C-CH„-CH2-XCH3  —  CH. 

On  treating  thebaine  in  chloroform  or  glacial  acetic  acid 
with  bromine,  the  hydrobromide  of  a  monobrom-addition 
product  is  obtained,  and  this,  after  recrystallising  from 
dilute  alcohol,  yields  fine  leaflets  melting  at  197* — 198°  C. 


are  obtained.  This  substance  is  the  hydrobromide  of 
bromo-codeinone,  CigHjgBrXOj,  HBr,  H20.  Jt  contains 
one  methoxyl  group,  and  one  methyl  group  attached  to 
the  nitrogen  atom.  H  the  hot  alcoholic  solution  of  this 
substance  be  treated  with  ammonia,  the  free  base  separates 
in  clusters  of  needles  melting  at  156° — 157°  C.  with  decom- 
position. The  base  does  not  form  a  niethiodide  and  is 
readily  soluble  in  chloroform,  but  insoluble  in  water  and 
caustic  alkali.  The  bromine  probably  adds  itself  to  the 
bridged  ring,  where  it  splits  the  methyl  from  the 
methoxyl  group.  The  free  base  forms  an  oxime, 
CjgHiglOHj.NO.^rX.OH).  which  is  free  from  bromine  and 
soluble  in  dilute  alkali.  After  recrystallising  from  alcohol, 
it  melts  at  272 — 273'  C.  On  reducing  bromo-codeinone 
with  iron  filings  and  dilute  sulphuric  acid,  codeinone, 
melting  at  185  C,  is  produced,  and  this  codeinone  is 
identical  with  the  codeinone  obtained  from  codeine. 


•C-OCH,    Br 

II   + 

•CH     *-    Br 

Thebaine 
•C:0 

•CH2 
Codeinone 


•C:0 

I 
•CHBr 

Bromo-codeinone. 
•CH(OH) 


■CH2 
Codeine. 


-F.  SHDJf. 


Piperazine    benzoate    and    salicylate.       A.    Astruc.      Bull. 
Soc.  Chim.,  1906,  35,  169—171. 

The  benzoate  and  salicylate  of  piperazine  are  obtained 
as  crystalline  precipitates  on  mixing  2  mols.  of  the 
acid  with  1  mol.  of  the  base  in  alcoholic  solution. 
Piperazine  benzoate,  C4H10X2(C6H.VCOOH)2,  is  a  white 
anhydrous  salt,  crystallising  in  glistening  plates,  which 
volatilise  without  melting  at  120°  C.  At  15°  C.  it  dissolves 
in  15  parts  of  water.  16-3  parts  of  90  per  cent. 
alcohol,  and  40-4  parts  of  absolute  alcohol.  It 
is  acid  to  phenolphthaleln.  Piperazine  salicylate, 
C4H10Xo(C6H4.OH.COOH)2,  separates  in  the  form  of 
fine  white  needles,  which  volatilise  at  160°  C.  without 
fusion.  At  15°  C.  it  dissolves  in  90  parts  of  distilled 
water,  200  parts  of  90  per  cent,  alcohol,  and  450  parts  of 
absolute  alcohol.    It  is  acid  to  phenolphthaleln. — F.  Shdx. 

"  Pois  de   Java"  ;    Chemical  investigation   of  .     E. 

Kohn-Abr.-st.     Comptes  rend.,   1906,  142,  5S6— 589 

The  grains  from  "  Pois  de  Java  "  a  species  of  Phaseolus 
lunatus  (see  Dunstan  and  Henry;  this  J.,  1903,  1255), 
yield  hydrogeu  cyanide  on  maceration  with  water.  The 
author  has  determined  quantitatively  the  amount  of 
hydrogen  cyanide  liberated  after  maceration  with  water, 
and  subsequent  boiling  with  hydrochloric  acid  in  eight 
varieties  The  amounts  vary  from  0528  to  1-638  grins. 
per  kilo.  Cold  dilute  hydrochloric  acid  only  liberates  very 
small  quantities  of  lydrogen  cyanide — E.  F.  A. 

Xerol ;  Preparation  of  pure .     H.  von  Soden  and  W. 

Treff.     Ber.,    1906,    39,    906—914. 

Crude  nerol  obtained  from  oil  of  petitgrain,  purified  b^ 
calcium  chloride,  was  converted  into  the  diphenylurethane" 
This  was  fractionally  recrvstallised  from  light  petroleum 
or  methyl  alcohol.  The  geranyl-diphenylurethane 
separates  first,  melting  at  81c — 82c  C.  and  from  the 
mother  liquors,  neryl-diphenylurethane  is  obtained, 
melting  at  .32  — 53  C.  From  100  parts  of  crude  urethane, 
63  parts  of  pure  neryl-diphenylurethane  were  separated. 
From  this,  pure  nerol,  C10H]8O,  was  obtained.  It  is  a 
colourless  oil.  possessing  a  delicate,  fresh  rose  smell.  The 
sp.  gr.  at  l.">  C,  i-  0-8813  !  b.  pt.  at  755  mm.  224 ■— 22.V 
C. ;  at  25  mm.  125  C.  Optical  rotation,  nil.  A  crystal- 
line tetrabromide  of  nerol,  C10HlsOBr4.  is  obtained  by 
adding  the  calculated  amount  of  bromine  to  a  carefully 
cooled  solution  of  nerol  in  chloroform.  On  evaporating, 
and  recrystallising  the  residue  from  ethyl  acetate  and  light 
petroleum,  long  silky  needles,  melting  at  118° — 119  < .'.. 
are  obtained.  Geranyl-diphenylurethane  gives  pure 
geraniol,  with  the  following  constants  : — Sp.  gr.  at  15°  C, 
0-8825  ;    optical  rotation,   nil ;  b.  pt.  at  3  mm.,  94c  C,  at 
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nun.  129"— 130°C;  at  ordin 
The   titniiMoini.il'   aft.  r   reorystaJliBing   from   Bthei    and 
light  petroleum,  melts  at  70      7l    C.     P.  Shdk. 

Cottmarin  from  m-eresol     K    Pries  and  YV.  Klo 
Bex.,    1906,   39.   B71     B76. 

Bom i  «s  of  eoumarin  were  produced  by  the  I 

miiiiii    method    from    m-cresol,    tin-    methyl    group    in    the 

met*  position  favouring  the  reaction.     t  Uethylcot 
CinHaOW,   m   prepared   bj    heating    m-oreaol  and   mali. 
aoid  with  oonoentrated  sulphuric  acid.     On  orj   ball 
dilute  alt  ohol,  » int.1  net  dies  or  tablets  meltin 

128    c.  ;, btained.     The  compound  smells  sta 

ooumarin,  and  is  soluble  in  most  organic  solvents.     It 
dissolves  in  aqueous  sodium  hydroxide  on  boiling,  from 
whioh  the  greater  part  oi  the  ooumarin  is  prei  ipitab 
carbon    dioxide      2.4-Dimethylcoumarin,     <-  'i  1 1  i  t  ,,<  »u. -     is 
obtained  from  m-aresol  and  aoetoacetic  ester.     On  crystal 
Kaing  from  alcohol,  short  white  needles  melting  al  132   C. 
are  obtained.     It  is  soluble  in  most  organic  solvents  and 
in  a  boiling  solution  of  oaustic  alkali.      l.2.4rTrimethyl- 
couinann,  (.',., H ,2t >._,.  is  obtained  from  m-areeol  and  1 1 n - 1 1 1 \  I- 
aoetoaoetic  ester.     After  crystallising  from  alcohol,   the 
product  has  the  form  of   fine  glistening  needles,  meltin 
at    114°  C.      It   (loss,  ssrs   no  eoumarin-llke   odour,   and    is 

readily  soluble  in  most  organic  solvents,     ft  is  only  slowly 

dissolved    by    hot    oaustdo    alkali    solution. — F.  Suns. 

Calcium     and     strontium     iodomcrcurates.     A.      Dnboin. 
Comptes  rend..  1906,  142.  573—574.     (See  this  J..  1906, 

■J>:t. i 

The  author  has  obtain.-.  1  the  compounds.  CaI.,.HgI.,.MI  .'  ' . 
SrI2.5HgI2,8H20 :  and  SrI2,Hgl2.8H20  crystallising  in 
transparent  needles. — E.  F.  A. 

Antimony  tartrate.     J.   Bougault.     Comptes   rend.,   1906, 
142.  585—586. 

The  author  prepared  a  well  characterised  antimony 
tartrate,  C^HgOgSb,  by  precipitation  with  acetone  from  a 
solution  of  antimony  oxide  in  excess  of  tartaric  acid.  The 
compounds,  C4H70-,Sb.  previously  described  by  Guntz. 
and  prepared,  by  using  alcohol  as  a  precipitant,  are 
probablv  mixtures  of  antimony  tartrate  and  its  ester. 

— E.   F.   A. 

Diastolic    mtymea  ;     Influence    of    certain    alkaloids    and 

their  salts  on  tha  activity  of .     H.  E.  Goebel.     XVII., 

page  329. 

Carbohydrate*   and  organic   acids   and  bases  ;    Solubility 

and  speceftc  rotatory  power   of    some  ,    in  pyridint 

and  other  solvents.     J.  G.  Holty.     XVI..  page  328. 

Lactic  acid  [Commercial]  ;    Analysis  of .     M.  Philip. 

XXIII.,  page  33'J. 

Acdylsalicylic  acid.      U.S.  Customs  Decision,  Jan.  10,  1906. 

Acetylsalicylic  acid  is  dutiable  at  25  per  cent,  ad 
valorem,  as  a  "  medicinal  preparation  not  containing 
alcohol,  nor  made  with  the  use  of  alcohol."  under  para- 
graph 68  of  the  tariS.  The  claim  of  the  importer  for 
assessment  of  duty  at  10  e.  per  lb.,  under  paragraph  1, 
as    "  salicylic  acid,"  was  overruled.     [T.R.]     P..  \V.  81. 

Engijsh  Patents. 

Camphor   [from   Isoborneol]  :     Manufacture   of   .      O. 

Imrav,    London.     From    Soc.    Chem.    Industry,    Basle, 
Switzerland.     Eng.  Pat.  2520,  Feb.   1.   1906.  ' 

The  process  claimed  for  the  manufacture  of  camphor, 
is  by  treating  isoborneol  suspended  in  water  with  a 
hypochlorite,  in  the  presence  or  absence  of  a  small  prop,  r 
tion  of  an  oxygen  carrier.  (See  Fr.  Pat.  352. 8SS  of  1905  ; 
this  J.,  1905,"  985.)— F.  Shdn. 

Ortho-toluene  sulpho-chloride.  0.  Oberlander.  Manchester, 
and  the  Alliance  Chemical  Co.  Ltd.,  Bury,  Lanes. 
Eng.  Pat.  2304,  Feb.  6,  1905. 
Ortho-toluexe-sulphonic  acid  crystals  obtained  by  the 
precipitation  of  their  solution  in  sulphuric  acid  with  water 
as  described  in  Eng.  Pat.  14.390  of  1901  (this  J..  1902, 
1024)  are  treated  with  chlorosulphonic  acid  at  the  ordinary 


temperature      it   i         tiding    for 

mixture  is  poured  into  i.  •  water  and  ortho-toluene-sulpho- 

.■blonde  is  thereby  obtained      (R 

11,676  ..)   L900,  and  6637  oi    1901 ;    tic  .1  .    1901, 

,o|    .,,„|    7  10   ,       F.  SHDM. 

Uicylic     acid.     -I.      Wetter,      London.       From 
!■'.    Hoffmann-la    Roche   and   Co.,    Bale,   Switzerland. 
Pat  10,093,  Haj   13,  1906. 

I'm  i:  benzoyl  id,  I  tHt(0.C0.C«H.)C00H,  i 

produced  when  disodium  salicylate  i,  allou.-.l  to  act  on 
benzoyl  chloride  diluted  with  ether  oi  lighl  petroleum, 
provided  the  benzoyl  chloridi  is  employed  in  mole, 
quantity  or  slight  excess,  and  high  temperatures  aro 
avoided.  Benzoyl-salioylic  acid  is  sparii 
water,  easily  in  ether,  alcohol  aud  chloroform,  and  after 
reorystallising  from  alcohol  melts  at  132  C.  On  boiling 
with  alkalis,  it  splits  up  into  benzoic  and  sali 

—  P.     SlIllN. 

Para-aminobenzoic   ether   [ester] ;     Manufacture   of 

■-alts  of .      C.  1>.  Abel,  London.      From    \. il    Q 

Anilinfabr.,  Berlin.     Eng.  Pat.  12,292,  June  13,  1905. 
Sn  Fr.  Pat.  355,193  of  1905  ;  this  J.,  1905,  1189.— T.  F.  P.. 

Aminoaleohols ;  Manufacture  of  new  esters  of ,  of  salts 

thereof  and  of  new  intermediate  products  for  use  li 
II.    I".   Newton,   London.      From   Farbenfabr.   vorin.   F. 
Baver  and  Co.,  Elberfeld,  Germany.     Eng.  Pat.  12,843, 
June  21,  1905. 

S  i  k  Kr.  Pat.  355.367  of  1905  ;  this  J.,  1905,  1 189.— T.  F.  B. 

liaed  Bltlphonic  acids  and  salts  thereof.  R.  E.  Ellis, 
London.  From  them,  l-'.il.r.  von  Hoyden.  Akt.  Gf  ■ 
Radebeul,  Germany.     Eng.  Pat.   16,723,  Aug.  7,  1905. 

The  mixture  left  after  sulphonating  guaiacol  is  treated 
with  excess  of  chalk  in  the  usual  way.  To  the  clear 
filtrate  half  a  molecule  of  lime,  or  other  alkaline-earth  or 
oxide  of  a  heavy  metal,  is  then  added.  This  precipitates 
the  para  acid  as  an  insoluble  basic  salt,  leaving  the  ortho 
acid  in  solution.  Pure  para-guaiacol  sulphonic  acid  gives 
a  precipitate  with  an  ammonia,  al  calcium  or  barium 
chloride  solution.  The  potassium  salt,  when  treated  with 
concentrated  nitric  acid,  gives  a  yellow  precipitate  of 
dinitro-guaiacol.  Pure  ortho-guaiacol  sulphonic  acid  gives 
no  precipitate  when  treated  with  the  ■  nts. 

— F.  Skok. 

Therapeutical    compound    [Glycol     monosalicylic    estef\; 

Manufacture  of  a .     J.  V.  Johnson,  London.     From 

Badische  Anilin  und  Soda   Fabrik,   Ludwigshafen-on- 
Rhine,  Germany.     Eng.  Pat.  80.  Jan.  1,  1906. 

The  monosalicylic  ester  of  glycol  is  prepared  by  healing 
together  salicylic  acid  (7.3  parts)  and  an  ethylene  halo- 
hydrin  (e.g.,  ethylene  chlorhydrin,  45  parts)  for  a  few 
hours  at  140° — 150°  C.  The  product  is  poured  into  water, 
made  alkaline  with  sodium  carbonate,  extracted  with  ether 
and  the  ethereal  extract  distilled  in  racuo.  The  resulting 
pure  ester  boils  at  169° — 170D  C.  (12  mm.)  and  meltE 
37°  C.  It  is  stated  to  be  of  value  in  therapeutics  as  a 
substitute  for  salicylic  acid. — T.  F.  B. 

United  States  Patent. 

Alcohols;  Process  of  producing  aromatic .    C.  Mettle. 

-Munich.  Assignor  to  Badische  Anilin  und  Soda  Fabrik. 

Ludwigshafen-on-Rhine,  Germany.     U.S.  Pat.  815,193, 

March  13,  1906. 
See  Eng.  Pat,  18,674  of  1905  ;  this  J.,  1905,  1 188.— T.  F.  P.. 

French  Patents. 

Menthylsalicylic    ether:     Process   of   making    .      B. 

Scheuble  and  B.    Bibus.     Fr.   Pat.   358,948,    Oct,   2s. 

1905. 
See  Eng.  Pat.  8544  of  1905  :   this  J.,  1906,  233.— T.  F.  B. 

ChtJic  acid;     Process  of  makii  :  m  rcury  salts  of  . 

J.  D.  Ricdcl.  Akt-Ges.     Fr.  Pat.  359,069,  Nov.  ■>,  1905 
See  Eng.  Pat.  11. IN)  of  1905  ;   this  J.,  1905,  939.— T.  F.  B 
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Antimony  lactate  ;    Manufacture  of  double  salts  of  . 

Chem.  Fabr.  von  Heyden,  Akt.-Ges.     Fr.  Pat.  359,084, 

>"ov.  3,   1905. 
See  Eng.  Pat.  21,751  of  1905  ;  this  J.,  1906,  134.— T.  F.  B. 

Hydrogen    peroxide ;     Electrolytic    preparation    of    . 

Consortium    fur     Elektrocbom.      Ind.    G.m.b.H.      Fr. 
Pat.  358,806,  Oct.  24,  1905.     XL4.,  page  321. 

Phosphorescent  substances  in  the  form  of  powder  or  stone  ; 

Process  for  the  manufacture  of  .     L.   Vanino  and 

R.  Lambrecht.  Fr.  Pat.  359,03$,  Oct.  31,  1905. 
It  is  known  that  the  phosphorescence  of  alkaline-earth 
sulphides  is  considerably  increased  by  the  addition  of 
very  small  quantities  of  bismuth  salts.  The  patentees 
rind  that  a  still  greater  effect  is  produced  by  the  addition 
of  small  quantities  of  thorium  or  thallium,  or,  especially 
lithium  salts.  In  order  to  obtain  the  phosphorescent 
material  in  the  form  of  stone,  it  is  introduced  into  a  fused 
substance.  For  example,  potassium  nitrate  is  fused  and 
the  powdered  phosphorescent  substance  is  introduced. 
On  cooling,  the  mass  sets  hard. — A.  S. 

Gebhan  Patents. 

Eucalyptol-fornialdehvde  compound ;    Process  of  preparing 

a  .     F.   Henschke.     Ger.   Pat.    164,884,  Xov.  20, 

1904. 
Condensation  products  may  be  obtained  from  eucalyptol 
and  formaldehyde  by  their  interaction  in  presence  of  a 
•condensing  agent,  such  as  an  alkali  hydroxide  or  an  acid. 
The  resulting  compound  is  very  easily  resolved  into  its 
components. — T.  F.  B. 

Hexamethijlenetetramine  ;  Process  of  preparing  ammonium 

compounds  of  .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.  Ger.  Pat.  164,510,  May  14,  1904. 
"  Ammonktm  compounds  "  are  abtained  by  the  action  of 
hexamethylenetetramine  on  halogenalkyliniides  of 
aromatic  acids,  either  in  benzene  or  chloroform  solution, 
or  bv  heating  the  components  together  in  vacuo : 
from  bromethylphthalimide,  a  compound  of  the  consti- 
tution, C6H4(CO)2:N.C,H4.N(Br) :  C6H12N3,  is  obtained. 

— T.  F.  B. 

C-C-Dialkylbarbituric  acids  ;    Process  of  preparing  . 

E.  Merck.     Ger.  Pat.  165,225,  July  20,  1904.    Addition 
to  Ger.  Pat.  162,280,  Jan.  9,  1904. 

Cyanodialkylacetyltjkeas  are  converted  directly  into 
C-C-dialkylbarbituric  acids  by  heating  with  concentrated 
mineral  acids  for  a  longer  time  than  is  necessary  for  their 
conversion  into  dialkylmalonuric  amides,  internal  con- 
densation of  the  latter  taking  place. — T.  F.  B. 

C-C-Dialkylbarbituric  acids  ;    Process  of  preparing  . 

A.  Einhorn.     Ger.  Pat.   165,649,  Nov.  24,  1904. 

Dialkylthiobarbituric  acids  are  converted  into  dialkyl- 
barbituric  acids  by  heating  with  a  mineral  acid  which  has 
no  oxidising  action  (e.g.,  phosphoric  acid,  hydrochloric 
acid,  sulphurous  acid).  The  reaction  may  be  accelerated 
by  the  addition  of  alcohol.  (Compare  Eng.  Pat.  22,967  of 
1903;    this  J.,  1904,  76.)— T.  F.  B. 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  284.) 

United  States  Patent. 

Photography  ;    Trichromatic  .     B.  Jumeaux  and  W. 

N.  L.  Davidson,  Brighton.     U.S.  Pat.  814,215,  March  6, 

1906. 
See  Eng.  Pat.  3730  of  1903  ;  this  J.,  1904,  337.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    Etc. 

(Continued  from  page  285.) 

English  Patents. 

Quncolton  blocks  ;    Manufacture   of   pressed  or   solidified 

,  from  the  loose  or  open  state.     A.  Musker,  Bootle, 

Lanes.  Eng.  Pat.  3725,  Feb.  23,  1905. 
The  invention  consists  in  the  use  of  an  apparatus  for 
mixing  guncotton  with  water  which  is  attached  to  a 
hydraulic  press,  so  that  the  vessel  containing  the  guncotton 
can  readily  be  swung  into  position  for  compressing  the  pulp 
into  blocks.  In  the  attached  drawings  the  container,  2, 
held  by  means  of  a  cylinder,  1,  attached  to  one  of  the 
columns  of  the  press,  is  shown  to  the  left,  in  dotted  lines. 
At  the  bottom  of  the  container  is  a  plate,  3,  on  which  the 
charge  rests.  Before  charging,  the  blades,  4,  of  the 
revolving  stirrer,  5,  are  arranged  in  position  at  the  bottom 
of  the  container,  and  as  the  charge  is  introduced,  it  is 
thoroughly  stirred,  the  stirrer  being  gradually  raised  by 
means  of  the  gear  fixed  above  (16  and  17)  until  the  blades 
are  in  the  position  shown  by  the  dotted  lines,  4.  The 
container    and    cylinder    are    then    swung    into    position 
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between  the  runs  of  the  puss,  the  oovers,  9,  and  LO 
dipped  ..ii  and  bolted  tight,  and  the  oontenta  ar< 
pressed.     The    expreaaed    water    floTi      away    through 
parforationa  in  the  container,  2,  whioh  extend   betv 
the  edgea  of  the  jacket,  a  layer  of  filter  paper  Ix  in 
dnoed  to  prevent  the  loss  of  Bolid  guncotton.     Winn  the 
guncotton  has  been  sufficiently   compi     ied,the  oy] 
aan  be  swung  back  into  Its  former  position,  the  container 
removed,  and  n  freah  one  substituted  for  repeating  the 
operation. — B.  J.  S. 

txplosives  containing  nitroglycerine.    J.  Wetter,  London. 

I \\  rstfiilisch- Anhaltischc  Sprcngstoft  A. -(I.,  ltetlm. 

Eng.  Pat.  4057.  Kel..  27.  1905. 

See  Fr.  Pat.  351,805  of  1905  ;   this  J.,  1905,  903.— T.F.B. 


E.  Louis.  Hollilles 

1906,     Under  Int. 
See  Fr.  Pat.  340.913  of  1904  ;  this  J.,  1904.  837. 


Explosives. 
March  2, 
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France.      Eng.  Pat.  4372, 
Conv.,  March  2,  1904. 

T.  F.  B. 


Smokeless  powders  ;    Impts.  in  .     A.  T.  Cocking  and 

Kvnoeh,  Ltd..  Birmingham.     Eng.  Pat.  12,892,  June  22, 

1905. 


Irregclaritv  in  rate  of  burning  occurs  with  all  the 
known  forms  in  which  propellants  are  used.  With  the 
cord  form  the  surface  exposed,  diminishes  as  the  material 
burns  ;  the  flat  surfaces  of  strip  or  flake  powders  adhere, 
whilst  tubular  powder  is  apt  to  split  longitudinally  ;  in 
each  case  a  variation  of  pressure  is  produced.  The 
inventors  use  a  modification  of  the  strip  or  ribbon  form 
with  ribs  to  prevent  contact  of  the  flat  surfaces.  These 
ribs  may  be  used  as  shown  in  section  in  Figs.  1  and  2,  in 
the  form  of  studs  as  in  Fig.  3,  or  as  a  network  as  in  Figs.  4 
and  5.     The  strips  may  be  cut  into  flakes  if  desired. 

— B.  J.  S. 

XXni.— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  2870 
IX ORG. i  XIC—QUALITA  TI  YE. 

Platinum  and  iridium  salts';    '  Action'of    sulphuric  acid 

on  .  in  presence  of  ammonium  sulpkate.     [Detection 

of    iridium    in    commercial    platinum.)       SI.    Delepine. 
YH.^page  314. 


UfOBG  INK      i>i  A  \  1  it   [TIVB. 

•    ;     Dijficvl  ,n  of 

in     gaseous     mixtun  I     I  and     Uuu 

ptes  rend.,  L906,  142.  486     191 

I  •,  determining  carbon  monoxide,  when    present  to  the 
extent  of  BeveraJ  cubic  oentdmetrea  in  gaseous  mix! 
the  author  finds  that    after  the  gas  has  been  washed 
with  potassium  hydroxide,  bromine  water  and  pyrogallol, 
the  cuprous  chloride  solution,  even  when  present  in 
sidcrnhle  excess,  does  not  absorb  all  the  carbon  monoxide 
present.      1'iirtbei,    carbon     monoxide     diluted     with     an 
inert  gas  is  not  burnt  completely,  even  when  exploded  in 
presence  of  excess  of  oxygen,  owing  to  its  resistant 
oxidation  in  presence  of  other  combustible  gases.     The 
author  recommends  that  the  residual  gases,  either  after 
absorption    with    cuprous    chloride    or    explosion    with 
oxygen,  be  caused  to  pass  over  iodic  anhydride  heated  to 
70   C.  which  oxidises  the  last  traces  of  carbon  monoxide. 

— E.  F.  A. 


Xitre ; 


Analysis  of  . 

'  Chem.,    L906, 


E. 
19. 


Z. 


angew. 


Bensemann. 
471-47:). 

The  author's  process  (this  J.,  1905,  691  I,  needs  modifica- 
tion for  potassium  nitrate,  or  for  sodium  nitrate  containing 
notable  amounts  of  the  potassium  salt.  The  solution  of 
the  suit  (100  c.c.)  is  evaporated  to  dryness  with  16  grms. 
of  oxalic  acid,  then  mixed  to  a  thin  paste  with  water 
and  a  further  8  grms.  of  oxalic  acid,  evaporated  to 
dryness  again,  mixed  again  with  water  and  8  grms. 
more  of  oxahc  acid  and  evaporated  a  third  time. 
It  is  now  wetted  with  water  and  evaporated  five 
times,  brought  into  a  platinum  dish,  which  is  covi 
and  placed  in  a  porcelain  basin  22  cm.  in  diameter  and 
6  cm.  high,  where  it  is  cautiously  heated  till  acid  fumes 
are  no  longer  evolved.  It  is  then  gradually  heated  over 
a  powerful  burner  to  bright  redness  till  perfectly  white, 
which  requires  about  an  hour.  The  cooled  substance  is 
then  treated  exactly  as  sodium  nitrate. 

Instead  of  this  method,  the  following  is  often  more 
convenient:  (a)  The  chloride  is  determined  in  50  c.c.  of 
the  solution.  (6)  50  c.c.  diluted  to  500  c.c.  are  evaporated 
to  dryness  with  50  c.c.  of  concentrated  hydrochloric  acid  ; 
this  is  repeated  five  times,  then  the  mass  i-  five  times  wetted 
with  water  and  evaporated  to  dryness,  and  the  chloride  in 
the  residue  determined.  This  gives  chloride  equivalent 
to  chloride  +  chlorate  +  nitrate  in  the  original  substance, 
(c)  The  salt  is  ignited,  and  the  chloride  in  the  residue 
determined,  which  is  equivalent  to  chloride + chlorate + 
perchlorate  in  the  original,  (d)  The  salt  after  ignition  is 
treated  as  in (6) which  gives  chloride  equivalent  to  chloride 
+  chlorate  +  perchlorate  +  nitra te.  The  mode  of  calcu- 
lating from  these  four  results,  the  amounts  of  each  of  the 
four  separate  salts  is  obvious. 

This  latter  "  chloride  method  "  is  much  less  laborious 
than  the  first,  or  "  carbonate  method,"  but  always  _ 
higher  nitrate  figures.     The  author  has  not  yet  discovered 
the  reason  of  this,  nor  which  figure  is  uearer  the  truth. 

—J.  T.  D. 

Iron  7  Determination  of by  bichromate,  using  diphenyl- 

carbohi/drazide  [diphenylcarbazide]  as  indicator.  L. 
Brandt.  Z.  anal  Chem.,  1906.  45,  95—99. 
In  the  determination  of  iron  by  titration  with  bichromate 
solution,  diphenylcarbohydrazide  (see  this  J.,  1900, 
1007,  1040)  has  the  adx-antage  over  other  indicators  of 
being  used  in  the  titrating  vessel,  and  not  outside  it. 
The  method  is  as  follows: — To  about  H  litres  of  water 
in  a  capacious  dish  are  added  60 — SO  c.c.  of  dilute  hydro- 
chloric acid  (sp.  gr.  1-12)  and  100  c.c.  of  a  solution  con- 
taining 10  grms.  of  manganese  sulphate,  55  c.c. 
of  dilute  sulphuric  acid,  1:3,  and  5  c.c.  of  phosphoric 
acid  of  sp.  gr.  1-7.  The  iron  solution,  winch  should 
contain  0-2 — 0-5  grm.  of  iron,  and  5  c.c.  of  a  0-1  per  cent. 
solution  of  the  indicator  are  further  added,  and  the  titration 
with  bichromate  performed.  There  is,  at  first,  a  bright 
red-violet  colour  which  finally  changes  sharply  to  the 
green  of  chromic  chloride. 

The  indicator  may  also  be  employed  in  the  determination 
of  chromic  acid,  an  exec?;  of  standard  ferrous  ammonium 
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sulphate    solution    being    added,    and   the    process    com- 
pleted as  above  described. 

The  solution  of  the  indicator  in  acetic  acid  should  be 
prepared  fresh  every  few  days. — F.  Sons'. 

Ferric  chloride  ;  Reduction  of bv  :i"iic.     IX  L  Randall. 

Z.  anorg.  Chem.,  1906,  48.  3S1> — 392. 
Amalgamated  zinc  has  generally  been  considered  applica- 
ble only  to  the  reduction  of  sulphuric  acid  solutions  of 
iron  for  its  determination  by  permanganate.  It  is  found, 
however,  that  it  can  be  apphed  equally  well  to  ferric 
chloride,  provided  that  the  titration  is  carried  out  in 
presence  of  manganous  sulphate  and  with  sufficiently 
dilute  solutions.  Under  these  conditions,  excess  of  hydro- 
chloric acid  is  no  disadvantage  ;  thus  25  c.c.  of  the  acid 
may  be  present  if  the  solution  of  about  0-5  grm.  of  iron 
be  diluted  to  1  litre.—  T.  F.  B. 

Silver  and  gold  ;  Determination  of .     C.  Goldschmidt. 

Z.  anal.  Chem.  1906,  45,  87. 
Metallic  silver  is  precipitated  as  a  black  powder  from 
solutions  containing  it  when  boiled  with  sheet  cobalt.  In 
lite  manner  sheet  nickel,  dipped  into  boiling  solutions 
of  gold  salts,  precipitates  the  metal  as  a  brown  powder. 
The  reactions  may  be  used  quantitatively,  the  pre- 
cipitates being  weighed. — F.  Sodn. 

Tungsten    and    tin ;     Separation    of    .     E.    Donath. 

Z.  angew.  Chem.,  1906,  19,  473—474. 
The  mixed  tungstie  and  stannic  oxides  are  heated  in  a 
covered  porcelain  crucible  with  zinc  dust  or  zinc  filings, 
for  a  quarter  of  an  hour,  and  after  cooling,  the  mass  is 
heated  with  1:2  hydrochloric  acid  till  no  more  hydrogen 
is  evolved,  and  all  the  metallic  tin  is,  therefore,  dissolved. 
To  the  cooled  liquid,  potassium  chlorate  is  cautiously 
added  till  the  blue  colour  has  entirely  disappeared,  and 
the  tungsten  is  entirely  in  the  form  of  dioxide.  The  liquid 
is  now  diluted  with  at  least  one  and  a  half  times  its  volume 
of  water,  and  allowed  to  stand  for  24  hours,  when  the  whole 
of  the  tungstie  oxide  is  deposited.  It  is  filtered  off, 
washed  first  with  water  containing  nitric  acid,  and  finally 
with  a  hot  dilute  solution  of  ammonium  nitrate,  dried, 
ignited,  and  weighed.  In  the  filtrate  the  tin  is  precipitated 
as  sulphide.— J.  T.  D. 

Cement  testing.  O.  H.  Klein  and  S.  F.  Peckham.  Report 
on  Portland  cements.  J.  C.  Hertle  and  W.  H. 
Black.  July  27,  1905. 
This  report  on  cement  testing  was  prepared  for  the  Com- 
missioners of  Accounts  of  the  City  of  New  York,  and  is  a 
discussion  on  "  the  determination  of  a  method  for  a  com- 
parative analytical  examination  of  cements,  cement 
mortars  and  concretes,  corelative  with  their  properties  as 
revealed  by  physical  tests." 

The  method  includes  the  following  determinations  (1) 
matter  volatile  at  a  red  heat ;  (2)  matter  insoluble  in 
10  per  cent,  hydrochloric  acid  ;  (3)  soluble  sihea  ;  (4)  alu- 
mina and  ferric  oxide  ;  (5)  lime  ;  (6)  magnesia  ;  (7)  sul- 
phuric acid.  For  the  analysis  of  5  grms.  of  cement,  or 
10  grms.  of  mortar  are  taken.  The  filtrate  and  washings 
from  the  silica  are  made  up  to  1  litre,  and  the  iron  and 
alumina  determined  in  100  c.c.  of  this  by  double  precipita- 
tion with  ammonium  hydroxide.  The  lime  is  precipitated 
in  the  filtrate  from  the  iron  and  alumina  by  ammonium 
oxalate,  and  ignited  with  the  aid  of  the  blowpipe  for  15 
minutes.  The  filtrate  from  the  lime  is  rendered  acid  with 
hydrochloric  acid,  evaporated  to  about  150  c.c.  and  30  c.c. 
01  a  saturated  solution  of  microcosmic  salt  added.  The 
solution  is  boiled  and  cooled,  and  then  ammonia  is  added 
with  constant  stirring,  avoiding  more  than  a  slight  excess 
until  the  precipitate  begins  to  form.  The  sulphuric  acid 
is  determined  as  barium  sulphate  in  100  c.c.  of  the  solution 
left  in  the  litre  flask.— W.  C.  H. 

Mercury  ores  ;  Assay  oj .     G.  T.  Holloway.     Analyst, 

1906,  31,  66—71. 

The  author  describes  a  modified  apparatus  for  carrying  out 
Eschka's  method  of  determining  small  quantities  of 
mercury  (Z.  anal.  Chem.,  2,  334).     In  this  method  the 


ore  is  heated  with  iron  filings  in  a  crucible  covered  with 
a  weighed  gold  disc  hollowed  out  into  the  form  of  a  cup, 
in  which  water  is  placed  ;  the  mercury  condenses  on  the 
gold  and  is  weighed.  R.  E.  Chism  (this  J.,  1898,  1183) 
replaced  the  gold  cup  by  silver  foil,  but  the  author  states 
that  difficulty  is  experienced  in  fitting  either  the  gold  cup  or 
silver  foil  "  mercury-tight  "  to  the  crucible.  He  proposes 
a  cover  consisting  of  a  Hat  disc  of  "  fine  "  silver,  free  from 
pin-holes,  on  which  is  placed  a  copper  box  provided  with 
inlet  and  outlet  tubes  for  a  current  of  cold  water. — A.  S. 


ORGANIC—  QUALITATIVE. 

Cotton  and  linen  ;    Test  to  differentiate  .     A.  Herzog. 

Rev.     Intern.    Falsific,    through     Apotk-Zeit.,     1905, 
20,  891. 

A  small  piece  of  the  material  is  macerated  in  a  tepid 
alcohohc  solution  of  Cyanine,  washed  free  from  excess 
of  the  dyestuff  with  water,  then  immersed  in  dilute 
sulphuric' acid.  Cotton  is  completely  decolorised  by  this 
treatment,  but  the  linen  fibres  retain  the  blue  tint.  If  the 
material  be  then  washed  with  water,  and  immersed  in 
solution  of  amomnia.  the  colour  of  the  flax  fibres  is  intensi- 
fied.—J.  O.  B. 

Levulose  ;    Detection  of  ,  in  the  presence  of  dextrose 

and    dextrosamine.     C.    Keuberg.     Z.    physiol.    Chem., 
1905,  45.  500  ;    J.  Pharm.  Chirm,  1906,  23,  302—303. 

Levulose.  when  heated  with  a-methylphenylhydrazine 
acetate,  gives  an  osazone,  whilst  dextrose,  similarly 
treated,  yields  the  corresponding  hydrazone.  The 
osazone  is  readily  detected  by  its  colour  and  is  separated 
from  the  hydrazone  by  means  of  the  usual  solvents.  The 
mixture  of  sugars  and  a-methylphenylhydrazine  acetate 
should  be  heated  on  the  water-bath  for  five  minutes,  and 
then  allowed  to  cool  to  the  ordinary  temperature.  Dextro- 
samine hydrochloride  yields  no  trace  of  osazone  when 
treated  with  a-methylphenyllvydrazine  acetate,  and  may 
also  be  distinguished  from  levulose  by  means  of  phenyl 
isocyanate  (Stendal's  method),  or  by  oxidation  into 
isosaccharic    acid. — W.  P.  S. 

Cocoa-nut  fat  in  butter ;  Process  for  the  detection  of  . 

H.  P.  Wijsman  and  J.  J.  Reijst.     XII.,  page  324. 

Cocoa  ayid  chocolate ;    Detection  of  foreign  substances  in 

.     F.     Bordas     and     Touplain.     Comptes     rend., 

1906,  142,  639—641. 
The  cocoa,  from  which  fat  and  matters  soluble  in  water 
have  been  removed,  is  treated  by  flotation  in  a  series  of 
liquids  (mixtures  of  carbon  tetrachloride  and  benzene) 
of  densities  1440,  1500,  1-530,  1-600.  The  flotation 
separations  are  rendered  quicker  and  more  certain  by  the 
use  of  a  centrifugal  machine,  and  thus  earthnut  husks  and 
cocoa  seeds,  pure  cocoa,  cocoa  husks,  potato  starch,  and 
mineral  matter  are  successively  separated.  The  method 
is  applicable  to  other  powdered  aliments. — J.  T.  D. 

United  States  Patent. 

Distilled  liquids  ;    Process  for  ascertaining  the  origin  of 

colouring  matters  present  in .     C.  T.  Marsh,  Assignor 

to  L.  H.  Weissleder,  Cincinnati,  Ohio.  U.S.  Pat.  813,728, 
Feb.  27,  1906. 
Fok  testing  the  nature  of  the  colouring  matter  of  whiskey, 
amyl  alcohol  is  distilled  in  presence  of  a  caustic  alkali 
and  the  clear  distillate  is  mixed  with  water  and  with  the 
whiskey  to  be  tested.  When  the  mixture  is  allowed  to 
stand  at  rest,  it  separates  into  an  upper  alcoholic  layer  and 
a  lower  aqueous  layer.  If  the  whiskey  contain  artificial 
colouring  matters,  the  aqueous  layer  is  coloured  by  them, 
whilst,  if  the  colouring  matters  be  such  as  are  acquired 
by  the  process  of  ageing,  the  aqueous  layer  remains 
clear.  -— J.  F.  B. 

ORGANIC— QUANTIT  A  TI VE. 

Fats  ;   A  reagent  in  the  chemistry  of .     [Naphthalene- 

stearosulpltonic  acid.       E.  Twitchell.    XII.,  page  324. 
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Laetie  aeid  [Comnurdal] ;   Analysis  of .    M.  Philip. 

Collegium,  1906,  88— 90. 

preeenoe  oi  anhydride  in  commercial  laotio 
renders  the  determination  oi  the  lattei  bi  ditei  t  titration 
untrustworthy.  The  following  method  is,  therefore, 
.,.,1  :  About  5  gi  m~  or  5  c  i  oi  the  Bample  an 
diluted  with  water  an.l  titrated  with  N/1  Bod 
hydroxide  solution,  using  phenolphthaleln  as  indicator. 
A  measured  exoesa  of  the  alkali  solution  is  then  added, 
mixture  boiled,  and  the  exoesa  oi  alkali  titrated  b 

'||i,.  |irS|    titiatitin  mves  I  lie  amount  of  aotual   lactii 
and  the  quantity  ol  alkali  used  in  the  second  corn 
with  the  amount  oi  anhydride  present.     Ono  c.c.  ol  \    1 
alkai.  ,,,i-    i,,  i  -no  grm.  of  lactic  acid   ami   with 

0-108  arm.  oi  the  anhydride.  Sulphuric  acid  should 
always  be  tested  for  in  the  sample,  ami.  it  present,  must  be 
determined  and  allowed  for  in  the  foregoing  Ktral 

— W.  P.  S. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Jticcls  ;    Coloration  of  by  radium  rays.     A.  Mietlie. 

Ann.  der  l'hysik.  No.  3,  1908  .  Eleotrician,  1906,  56,  ss7. 
On  exposure  to  a  "  preparation  of  60  nigrms.  of  radium 
bromide,"  a  colourless  diamond  from  Borneo,  was  coloured 
a  light  yellow  alter  eight  days,  and  a  decided  lemon-yellow 
after  a  further  eight  days.  I  Mi  heating  to  -on  ('.  the 
yellow  coloration  was  diminished,  but  the  colour  waa 
not  entirely  destroyed  even  on  heating  to  redness.  A 
colourless  Brazil  diamond  was  not  coloured  by  exposun 
to  the  radium  ray-.  On  exposing  a  light  blue  sapphire 
from  Ceylon  to  radium  rays,  after  two  hours  the  colour 
changed  to  green,  then  to  light  yellow,  and.  after  a  few 
more  hours,  to  reddish-yellow ;  alter  a  fortnight  the 
colour  was  dark  yellow  or  nearly  chestnut.  The  colour 
disappeared  on  heating  the  sapphire,  but  the  light  yellow 
tint  was  always  regained  on  cooling.  Ruby,  amethyst, 
blue  topaz  and  chrysoberyl  were  not  affected  by  radium 
rays.  Tinted  tourmaline  was  not  changed  to  any  con- 
siderable extent,  but  a  stone  having  a  pink  colour  at  one 
«nd  acquired  a  red  colour,  and  a  tourmaline  having  a 
green  end  acquired  a  green  colour  at  any  section  bj 
exposure  to  radium  rays. — A.  S. 


Trade  Report. 

ARGENTINA  ;     TRADE  OF  IN    1905. 

Bd.  of  Trade  J.,  March  15,   1906. 

The  following  table  shows  the  value  of  certain  articles 
imported  during  the  years  1904  and  1905  : — 


Articles  imported. 

1904. 

1905. 

Stoneware,  ulass  and  ceramic  goods 

Wines,  spirits,  ote    

Cluuiicals  and  pharmaceutical  pro- 
Oils 

Paper  and  manufactures  of  paper. . 
Leather  and  manufactures  of  leather 

* 

56.819.229 

15.995.29:! 

7,790,815 

6,014.344 
6,205,766 

4,023.720 
1,410,617 
1,154,439 

S 
46,218,951 
17.466.903 
9,167. -JJ 

6,275,786 

5.556,067 
4,133,842 
1,791 

1.441.720 

The  values  of  certain  exports  fr 
past  two  years  were  as  follows  :— 

om  Argentin 

a  during  the 

Exports. 

1904. 

1905. 

s 

48,355,002 

24.539,712 

28     59,923 

2,011.130 

S 

64.312,927 

30.509,533 

26,233.851 

2.427.772 

Note. — The  dollar  referred  to  is  the  gold  dollar,  worth  about  4s. 


New   Books. 

\\m  u.  Rbpob i    Chibi    I 

FOB     1904.      I'ii'     II       S  "i'l    Sons, 

I vn.i  Lane,  E.C.     [Cd.  2484.]     Price  7d. 
This  second  pari  oi  the  Annual  Report  oi  the  Work  o 

Kart.n  i    Depai  i  mi'iii  oonl  til 

the  various  factories,  irts,   | oing  rases, 

accidents,  and  prose. mi  ion  i  with  a  ola 

oi   t he  non-texf  tie   in.iu.tp ies.     Ri  i urns 

also  given   in  detail. 

Gas  Undertaking.     Return  relating  to  all  authorised 
Qae  Undertakings  in  thi    I  n       I   Kingdom  other  I 
those  of  Local  Authorities,  for  the  I      .  31, 

1904  (hi  continuation  of  Parliamentary  Paper,  Xo.  331 
of  1904).     320.     Price  lOd. 


G>Afl     l'-w,KRTAKis..s     (Local     AtTTHOBlTEES).       Returns 
relating   to   all   authorised    (ias    Undertakings   in   the 
United  Kingdom  belonging  to  Local  Authorities,  for  the 
vear  ended  March  25,   1905  (in  continuation  of  Parlia- 
mentary Paper  No.  332  oi  1904).     321.     PrioeJ 
According  to  these  Returns,  which  have  been  prepared 
in  the  Board  of  Trade  by  order  of  the  House  of  Commons, 
there  were  iii  1904,  469  authorised  gas  undertakings  in  the 
United    Kingdom,   other  than   those   belonging   to  local 
Luthorities,  as  compared  with  459  in  1903.     The  number 
of   such  undertakings   belonging    to  local   authorities  in 
the  year  1901-5  wa>-Ji>."i.  as  compared  with  260  in  the  year 
19(13-4. 


New  Customs  Tariff  of  Russia  as  Modified  by  Com- 
mercial Treaties  with  Germans  and  France. 
Wvman  and  Sons,  Fetter  Lane,  E.C.  [Cd.  2857.] 
Trice  9d. 
The  present  tariff  came  into  force  on  March  1,  1906.  The 
following  are  among  the  classes  dealt  with  under  "  Import 
duties  "  (the  numbers  referring  to  those  in  the  tariff) : — 
40 — 56,  Animal  products  ;  65 — 72,  Building  materials, 
stone,  &e  ;  73 — 76,  Earthenware  and  porcelain  ;  77 — 8, 
Glass  ;  79,  Coal ;  80 — 87,  Tar,  pitch,  gums  and  resins  ; 
88,  India-rubber  and  manufactures  thereof;  89 — 123, 
(  hemical  and  pharmaceutical  products ;  124 — 137.  Dyeing 
and  tanning  materials  and  colours  ;  138 — 166,  Metals  and 
manufactures  thereof  :  176 — 178.  Paper  and  wares  thereof ; 
The  return  also  contains  a  list  of  substances  of  which 
importation  is  prohibited,  and  a  tariff  of  export  duties. 


Bulgaria  :    New  Customs  Tariff  of .     [Cd.  2862.] 

Price  6d.  Messrs.  Wvman  and  Sons,  Ltd.,  Fetter 
Lane,  E.C. 
This  translation  of  the  Bulgarian  customs  tariff  has  just 
been  published  by  the  Board  of  Trade,  and  includes  the 
modifications  made  by  the  conventions  concluded  with 
the  United  Kingdom,  France,  Germany  and  Italy.  The 
tariff  came  into  force  on  Jan.  14th  last. 


Annual  Statement  of  the  Trade  of  the  United 
Kingdom.  1904.  Supplement  to  Volumes  L  and  IL 
[Cd.  2668.]  Price  5s.  lOd. 
This  return  contains  abstract  and  detailed  tables  showing 
the  countries  of  consignment  of  imports  and  countries  of 
ultimate  destination  of  exports.  In  Volumes  I.  and  II.  of 
the  "  Annual  Statement  of  Trade  "  import  rally 

classified  as  received  from  the  countries  whence  they  were 
shipped  direct  to  the  United  Kingdom,  and  exports  to 
countries  possessing  no  seaboard  are  credited  to  the  country 
in  which  the  port  of  discharge  is  situated.  The  present 
volume  also  contains  statements  of  the  consignments  from 
each  country  retained  for  consumption  in  the  United 
Kingdom,  or  the  "  special  "  imports  from  each  country 
into  the  United  Kingdom. 


31" 


NEW   BOOKS. 


[April  18.  1908. 


A  Treatise  ox  Producer-Gas  and  Gas-Producers. 
By  Samcel  S.  Wyer,  M.E..  Member  of  the  .American 
Institute  of  Mining  Engineers.  Engineering  and 
Mining  Journal.  505.  Pearl  Street.  New  York.  1906. 
Price.  4  dols..  post  paid.     20,  Bueklersbury,  London. 

Svo.  volume,  containing  276  pages  of  subject  matter,  with 
113  illustrations,  followed  by  a  bibliography  of  works, 
&c,  on  Gas-Producers,  filling  14  pages,  and  the  alpha- 
betical index.  The  text  is  sub-divided  as  follows : — 
I.  Fundamental  Physical  Laws  and  Definitions.  II. 
Fundamental  Chemical  Laws  and  Definitions.  III. 
Thermal  and  Physical  Calculations.  IV.  Commercial 
Gases.  V.  Status  of  Producer-Gas.  VI.  Classi- 
fication of  Gas-Producers.  VII.  Manufacture  and 
Use  of  Producer-Gas.  VIII.  Use  of  Steam  in  Gas- 
Producers.  IX.  Carbon  Dioxide  in  Producer-Gas.  X. 
Efficiency  of  Gas-Producers.  XL  Heat  Balance  of  the 
Gas-Producer.  XII.  Fuel.  XIII.  Bequirements.  XIV. 
History  of  Gas-Producers.  XV.  American  Pressure  Pro- 
ducers. XVI.  American  Suction  Gas-Producers.  XVII. 
Gas-Cleaning.  XVIII.  By-Product  Gas-Producers.  XIX. 
By-Product  Coke  Oven  Gas-Producers.  XX.  Producer- 
Gas  for  Firing  Ceramic  Kilns.  XXI.  For  Firing  Steam 
Boilers.  XXII.  Wood  Gas-Producers.  XXIII.  Removal 
of  Tar  from  Gas.  XXD7.  Gas-Producer  Power  Plants. 
XXV.  Operation  of  Gas-Producers  XXVI.  Testing  Gas- 
Producers.  XXYII.  Future  of  the  Gas-Producer.  XXVIII. 
Gas  Poisoning. 

JaHRBUCH  DEE  OeSTERREICHISCHEN  ChEMISCEEN  INDUS- 
TRIE (Chemische  Industrie,  Gummi,  Gaswerke,  Petro- 
leum, Kerzen  und  Seifen).  Herausgegeben  von  Rudolf 
Hanel.  Jahrgang  1906.  Alfred  Holder,  K.U.K. 
Hoi  und  Universitats-Buchhandler,  Wien,  1906.  Price 
K.3.80.  "  Compassverlag,"  Maria  Theresieustr.  32. 
Vienna.  L 

This  volume,  of  small  8vo  size,  is  a  directory  of  the 
Austrian  Chemical  Industrial  firms,  and  the  contents  fill 
300  pages,  and  besides  the  mere  addresses  of  firms  and 
proprietors,  it  gives  also  dates  as  to  year  of  foundation, 
number  of  workpeople  ;  horse-power ;  kind  of  motive 
power;  telegraphic  addresses ;  various  statistics ;  prices,  &c. 

Das  neue  Technisch-Chemische  Institut  der  Koxig- 
lichex  Techsischen  Hochschule  zu  Berlin  und 
die   Feler   seiner   Eroffxung    am   25,    November, 

1905.  Von  dem  Direktor  des  Instituts,  Dr.  Otto  N. 
Witt,  Geheimer  Begierungsrat  und  Profesor.  Weid- 
mannsche  Buchhandlung,  94  Zimmerstr.  Berlin  S.W.  12. 

1906.  Price,  M.  12. 

This  large  Svo  pamphlet  contains  a  full  report  of  the 
Royal  Technical  High  School  of  Berlin,  of  which  Professor 
Otto  N.  Witt  is  the  Director.  The  Beport  fills  16  pages 
and  is  beautifully  illustrated  both  in  the  text,  and  t>y 
means  of  photo-lithographic  plates.  As  an  illustration  of 
the  work  done  in  the  Electro-Chemical  Laboratory,  the 
working  out  of  Frank's  electro-chemical  method  of  utilising 
the  nitrogen  of  the  air  is  cited  (Prof.  Frank  having 
carried  out  a  portion  of  his  investigations  here),  his  in- 
vestigations, with  those  of  others,  leading  up  to  the  system 
and  method  now  adopted  at  Notodden,  in  Norway,  of  w  hich 
the  localities,  works,  and  apparatus  are  fully  illustrated. 


The  Report  as  a  whole  is  a  reprint  in  separate  form  of  the 
article  appearing  in  the  Chemische  Industrie,  1905,  28, 
699—707.     (This  J.,  1906,  27.) 

Chemie  der  Organischen  Farbstoffe.  von  Dr. 
Rudolf  Nietzki,  c.  Professor  an  der  Universitat  zu 
Basel.  5teumgearbeitete  Aufiage.  Julius  Springer's 
Verlag.     Monbijouplatz  3.     Berlin.     Price,  M.8. 

8vo.  volume,  containing  355  pages  of  subject  matter,  and 
the  alphabetical  index.  The  text  is  sub-divided  as 
follows  : — Introduction  :  Causes  of  Colouring  Power. 
Chromphors  ;  Chromogens  :  the  dyeing  process.  Dyeing 
on  Mordants.  Constitution  of  Chromogens,  &c.  I. 
Nitro  Compounds.  II.  Azo-dyestuffs.  III.  Hydrazone-, 
Pyrazolone-dyestuffs  and  Formazyls.  IV.  Azomethins 
and  Stilbene  dyestuffs.  V.  Hydroxyquinones  and  Quinone- 
oximes,  (Anthracene  dyestuffs).  VI.  Diphenyl-  and  Tri- 
phenylmethane  Dyestuffs.  VII.  Imido-quinone  Dyestuffs. 
VIII.  Aniline  Black.  IX.  Quinoline-  and  Acridine  Dye- 
stuffs.  X.  Thiazol-  and  Sulphide  Dyestuffs.  XI.  Hydroxy- 
ketone  Dyestuffs :  Xanthone,  Flavone ;  Cumarin  and 
Indone.  XII.  Dyestuffs  of  the  Indigo  Group.  XIII. 
Appendix  with  Orseille,  Litmus,  Canarin  and  Murexide. 

Methods  of  Organic  Analysis.     By  Henry  C.  Sher- 
man, Ph.D.,  Adj.  Professor  of  Analytical  Chemistry  in 
Columbia  University.     The  Macmillan  Company,  New 
York.     Macmillan  and  Co.,  Ltd.,  London,  1905.    Price, 
7s.  6d. 
Large   8vo.    volume,    containing   237   pages   of   subject 
matter,  and  an  alphabetical  Index.     The  subject  matter 
is     classified     as     follows : — I.     Introduction :       Organic 
Analysis,  &c.     II.  Nitrogen,    Sulphur,    and    Phosphorus. 
III.  Alcohols  and  Glycerol.    IV.  Aldehydes.  V.,  VI.,  and 
VII.    Carbohydrates.       General    Methods   and   Special 
Methods.     VIII.    Acids.      IX.    Oils,   Fats,    and   Waxes. 
General  Methods.     X.  Fatty  Oils,  Special  Methods.     XI. 
Butter.    XII.  Soaps  and  Lubricants.    XIII.  Proteids  and 
Cereals.   XIV.  Milk. 


The  Polariscope  in  the  Chemical  Laboratory.  An 
Introduction  to  Polarimetry  and  Related  Methods. 
By  George  Wm.  Rolfe,  A.M.,  Instructor  in  Sugar 
Analysis  in  the  Massachusetts  Institute  of  Technology. 
The  Macmillan  Company,  New  York.  Macmillan  and 
Co.,  Ltd.,  London,  1905.     Price,  8s.  net. 

Small  Svo.  volume,  containing  277  pages  of  subject  matter, 
with  38  illustrations,  five  pages  of  Bibliography,  30  pages 
of  tables,  and  an  Alphabetical  Index. 

The  subject  matter  is  sub-divided  and  classified  as  fol- 
lows : — I.  Fundamental  Principles.  LI.  The  Polariscope. 
ILL  The  Saccharimeter.  IV.  Accuracy  of  Saccharimeter 
Measurements.  V.  Apparatus  and  Laboratory  Manipula- 
tion. VI.  Special  Instruments.  VII.  Polarisation  of  Cane 
Sugar  and  General  Commercial  Methods.  VLLL  Deter- 
mination of  Sucrose  in  Presence  of  other  Optically  Active 
Substances.  IX.  Sugarhouse  and  Refinery  Methods.  X. 
Chemical  Methods  of  Determining  Sugars.  XI.  Starch 
and  Starch  Products.  XII.  Miscellaneous  Saccharine 
Products.  XIII.  Polariscope  in  Scientific  Research.  XIV. 
Use  of  Polariscope  in  Chemical  Analysis.  XV.  Other  than 
Carbohydrate  Determinations. 
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Birmingham   Section. 


Chairman  :    Percy  F.  Frankland 
rice-Chairmen  : 
W.  Waters  Butler,  Frank  E.  Lott.  Ale*.  E.  Tucker. 
Committee  : 
F.  H.  Alcock.  Henry  L.  Heathcote 

Kobt.  B.  Batty.  Edward  Jackson. 

Wm.  B.  Davidson.        Thos.  Lawton. 
Alex.  Findlav.  Frank  Platten. 


T.  Slater  Price. 
Walter  Rosenhain. 
Harrv  Silvester. 
Thos.  Turner. 


Hon.  Local  Secretary  and  Treasurer  : 
F.  R.  O'Shaughnessy,  Tyburn,  nr.  Birmingham- 


Canadian  Section. 


J  H.  Bowman. 
Jeffrey  B.  Burlund. 
Thos.  Homes. 
Milton  L.  Hersev. 


Cliairman  :    F.  J.  Smale. 
rice-Chairmen  : 
W.  H.  Ellis.  A.  McGill,  B.  J.  Harrington. 
Committee  : 


M.  J.  laylor. 
Harold  Van  der  Linde. 
W.  H.  Van  Winckel. 


Chas.  H    Heys. 
W.  R.  Lanir. 

Jas.  P.  Murray 
Hon    Treasurer:  J.  W.  Bain.  90.  Charles  Street.  Toronto, 
Bon .  local  Secretary  : 
Allred  Burton.  44.  York  Street,  Toronto. 
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Liverpool  Section. 


Chairman  :    Eustace  Carey. 
1  ice-Chairman  :   Frank  Tate 


T.  Leicis  Bailey. 
1.  Campbell  Brown. 
Arthur  Carev. 

'niton. 


Committee  : 
J    T.  Conroy. 
H.  E.  navies. 
A.  Foden. 
G.  Watson  (-ray. 


O.  Longuet  Biggins. 
E.  L.  Peel;. 
W.  Collingwood 
Williams. 


Hon.  Treasurer:    W.  r.  Thompson. 

Hon.  Local  Secretary  : 
W.  R.  Hardwiok,  IS,  Batavia  Buildings,  Hackins  Hey.  Liverpool. 

i 
Chairman :    J.    i.    Conroy.       Vice-Ch  Carey. 

Committe:  F.  G    '■  -       oratt,  H.  J    L.   Rawli 

Alex.  Watt. 


London  Section. 


Chairman  :    A.  Gordon  Saiamon 
Vice-chairman  :    R.  J.  Friswell. 


E.  J.  Bevan. 
H.  G.  Colman. 
J.  N.  i  onnah. 
M.  O.  Forster. 
Oscar  Guttmann 


Boveu 

Walter  F.  Reid. 
F.  Napier  Sutton, 
i  has.  Wiahtman. 


Committee  : 
/>.  U.  Howard. 
ii.  C.  Jones. 

A.  R.  Ling. 

B.  E.  It.  Newlands. 
Wm.  Pearcc. 

Hun.  Local  Secretary  : 
Julian  L.  Baker.  Slaincsbury  Holt.  Kingston  Eoad. 

The  following  take  office  after  the  Annua!  Genera     Ueeting: — 

Chairman:     B      .'.    1  riswell.       Committte :  ('.     A.     Iv 

Lewkowitech,    G.    T.    Morgan,    A.     Gordon  Saiamon,    and    1'. 

Schidrowitz. 


Manchester  Section. 


Chairman  :    G.  n.  Bailey. 
Vice-chairman  :   F    Scudder. 


J.  Barnes. 
J.  Burqer. 
W.  H.  Coleman. 
J.  Grossmanu. 


Committee  : 
I:    Hart. 
W.  B.  Hart. 
11.  S.  Hutton. 
w.  E.  Kav. 


J.  B.   , 
11.  Porter. 
r    Steuboose. 

IF.   ihomson. 


Hon.  Local  Secretary  : 
Julius  Hubner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 

The  following  take  office  after  the  Anmi  Leral   tfi    ting:— 

V ic- Chairman :     K.    ]..    Harkel.       Committee:     H.    Benfey,    11. 
Levinstein,  II.  Morris,  and  v\ .  .!. 


Newcastle  Section. 

Chairman  :    H.  Louis. 
Vice-Chairman  :    J.  T.  Dunn 


P.  P.  Bedson. 
H.  S.  Collint. 

Bllwood  Holmes. 
N.  H.  Martin. 


Harry  Smith. 
A.  Spiller. 
J.  E.  Stead. 
C.   E.  Stuart. 


Committee  : 
John  Pattinson. 
II".  W.  Proctor. 
IV.  L.  Rennoldson. 
Ceo.  Sis8on. 
Hon.  Local  Secretary  and  Treasurer  : 
F.  C.   Garrett.   Armstrong  College,   Newcastle-on-Tyne 
ollowing  take  office  after  the  Annual   I  M    ting:— - 

Committee:  W.  M. H.  Hntchings,  C.  J.  Potter,  J.  A.  Smythe,  and 
W.  H.  Sodeau. 


New  England  Section. 


Chairman  .    Henry  Howard. 
Vice-Chairman  :    F.  E.  A 


Comm 

.1.   W.  Loveland. 
L.  A.  Olney. 
Edw.  1).    I 
F.  C.  BiObinson. 


C.  R.  Borland. 

v   L    Cabot 
W.  A.  GaUup. 
A.  F.  Hobbs. 
Lawrence  S.  James 

Hon.  Local  Treasurer  :    Robert  W.  Neff,  22,  India  Square, 
Boston.  Mass.,  1 


n  £.  Sanger 
F.   H.    Dl 
w.  u    Walker. 
W.  J.   Webber. 


Hon     I  .  ary : 

A.  A.  Clailin.  Box  1189,  Boston.  Hans.    U.S.A. 


New  York  Section. 

Chairman  :   Russell  W.  Moor:. 
Vac-Chairman  :   Geo.  C.  Stone. 


i  Committee : 
A    C.  Humphreys. 
K    0.   Love. 
Wm.  McMurlrie. 
E.  H.  Miller. 


Wm   1L  Xichols. 
T.  J.  Parker. 
('..  A.  Proehazka 
W.  E.  Rowley. 


C.  Baskerville. 
Chat.  F.  ill 
V.  Coblentz. 
A.H.EUiHt. 
De  Loauel  Ilaiah. 

Hon.  Local  Secretary  : 

H.   Schweitzer,   128,  Duane  Sireet,   New   York.   0  S  A 
The  follot  ■   'lie  Annual  ;  ling  :— 

Chairman:     >  Committee:    Howard    B     ■ 

J   B  F.  Herreshoff,  Ceo.  F.  Kunz.  It.  W.  Moor. .  Albert  Plaut, and 

ailian  Toch. 


Nottingham  Section. 

Chairman  :    .1.  M.  C.  Paton. 
Vice-Chairman  :    J.  T.  Wood. 

Committee  : 
H.  S.  Carry.  J.  O'Sullivan 

i  J.  Goldings.  Q.  J    Ward. 
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O.  Quibell. 
S.  J.  Pentecost,  Sherwood  Rise.  Nottingham. 

B         Local  Secretary  : 
S.   H    Trotman.   King's  Walk  Chambers.   Parliament  Street. 
Nottingham. 


L.  Arehbutt. 
S.  F.  Bun'ord. 
F.  J.  R.  Carulla 
R.  M.  Caven. 
Hon.  Treasurer  : 


Scottish  Section. 


Chairman  :  David  Perry. 
Vice-Chairman:   J.  S.  Macarthur. 


Committee  : 
Jno.  S.  Ford. 
II"  Frew. 
it.  Hamilton. 
*'•.  Q.  Henderson. 
J  as.  Hendrick 


.hi-^  Hope. 
.1.  Falconer  King 
Jas.  McLeod. 
T.  L.  Patt«raon. 
D.  J.  Playfair. 


R.  M.  Clark. 
W.  S.  Curphfiy. 
L.  Bobbin. 
Thos.  Ewan 
C.  E.  Fausi't 
J.  Arnold  Fleming 

Hon.  Secretary  and  Treasurer: 
s  Cray,  c/o  Gourlay  and  Deas,  124,  St.  Vincent  Street. 
Glasgow. 
following   tato  Sept.  next: — Chairman;   John   S. 

Macartbur.      >'«•••<  hairman  :  Thos.  Gray.      Committee:  J;is.  FaiU: 
David  Perry,  11.  T.  Thomson,  and  Chax.  W.  Townsend. 
Hon.  See.  and  Treasurer: 
Chas.  E.  Fawsitt. 


Sydney,  N.S.W.,  Section. 


Chairman  :    A.  Liversidge. 
Committee  : 
Jas.  M.  Petric.  R.  C.reig  Smith 

A.  A.  Ramsav.  H.  0.  Smith. 

.1.  A.  Schotield.  T.  Steel. 


W.  A.  Dixon. 
V.  Elliott. 
G.  C.  Joplin. 
J.  Morison. 

Hon.   Local  Secretani  : 
T.  C.  Walton.  Colonial  Sugar  Co..  O'Connell  SI  net.  Sydney,  N.S  W. 


Yorkshire  Section. 


Chairman  :    H.  R    Procter. 
Vice-Chairman  :    Thorp   Whitaker. 
Committee  : 
J.  E.  Bedford.  II'.  U.  Gardner. 

F.  Branson  II.  1;.  Hirst. 

B.  A.  Burrell.  «'.    M,l>.   M •,,  kev. 

S.  H.  Davies.  /\  II'.  Etch 

Hon  retary  "nit  Treasurer: 

T.  Fail 
1 1  the  Ac  lual   i  ieneral  Me 

in/  F.  w. Branson     Committee:  K.  M   Chaplin,  J.i 
li.  North,  11.  R.  Procter,  and  G.  W.  siatter. 


G.  E.  Scott-SinlUi 

A.  Sinithells. 
Geo.  Ward. 


N.lt. — The  names  in  italia    re  those  o]  nd  of  the  currenl 


R  ,i        i  ETING 


Oflicial  Notices. 


LNNUAL  GENRE  \L  MEETING 

The  Annual  General  Meeting  will  1><   b 
on  V.  July  Utli  next  end  following  days. 

i  will  In-  announced  later. 

uice   with  of  Rule  18  of  the 

B\  I 

will  retire  from 
Annual 

- 
under  Rule  8;    Dr.   E.  G.  Love,  Mr.  A.Gordon 
\\  ghtman    have   been    nomi- 
nate aidents  under  Rule  Bj   and  Dr.  E.  Dii 
I'.K.s.,    i  nominated    a    Vice-President    under 
Rule  11. 
The  II-      l  ■■       i       mil  Hon.   i 

I  for  re-election  to  their  reapectivi 

invited  to  nominate  tit  and  proper 
personi  to  till  tour  vacancies  i  nong  the  ordinary 
of  the  Council.     Forms  for  this  purpose  i  an  be  obtained, 
■  hi  application,  from  t'.ie  General  Secretary,  or  from  the 
Hon.  Local  Set  retariee. 
Extract  fr  .  h  nomination  shall  be 

be  signed  by  at  least  ten  members  of  the 
Society  who  are  not  in  arrear  with  their  subscript] 
nor  unless  it  he  received  by  the  General  Secretary,  at  the 
.  at  least  one  mouth  before  the  date  of  the 
Annual  General  Meeting,  at  which  the  election  to  v 
it  refers  takes  place.     Nor  shall  any 
valid  if  the  person  nominated  he  ineligible   for  elee 
under  Rules  [2  or  15.      No  member  shall  sign  more  I 
imination  form." 

ALTERATION  OF  BY-LAWS. 

With  a  view  to  facilitate  the  voting  of  meml 
abroad,  notice  is  hereby  given,  in  accordance  with  Rule  35 
of    the   By-laws,   tb  I    inneil   will   propose   to   the 

forthcoming  Animal  Genera]  M  mt  of 

the  Society s   By-laws  ■  :-  follows:  — 

1.  Rule  18.  [a]  Thai  the  words  "At  least  two  months 
before  the  date  of  each  Annua 

first  anil    -  placed  by  the  words, 

*'  In  the  second  issue  of  the  Society's  Journal  for  the 
mouth  of  April  in  each  ye*r." 

(/<)  That  the  words  "  date  of  that  meeting,"  in  the  fourth 
line  thereof,  be  replaced  by  the  words  "  Annual  Me 
1  i 1  e.  " 

(e)  That  the  words  "  !  Lth  before  t] 

b  line  from  ihe  end  thereof,  be  replaced  by 
tin'  won!.-  '"not  later  tli. ii  day  of  Mm   prior  to." 

le  19. — That  the  words  "at  least  ti\. 
the  commencement  of  the  said  meeting,"  in  the  two 
hues  thereof,  bi  by  the  words,  "in  I 

-        ty  s  Journal  for  the  mouth  of  -M 

Death. 

Griffith,  R.  W.  6.,  of  I". v.  worth  Lodge,  Lyndhurst,  Rants. 
March  29. 


PROCEEDINGS 


EXTRAORDINARY  GENERAL  MEETING, 

MARCH  27th,  1906. 


An  extraordinary  general  meeting  of  held 

on  Tuesday,  March  J7ih.  1906,  at  the  house  ol  l 

vts,  John  Street,   Adelpfai.     Dr.   L.    I 
President,  took  the  chair  at  o.'M)  p.ui. 


iwa  : — 

[y,  in 

i  iron,  1906,  wi-. 

John  8trt 

il    that  .v'" 

•ion 

.  — 

OF 

Industry,  Inn  i 

10,  you   v 
Meeting  of  the  Society  m%\  and. 

adopting 
olution  (tb  t : — 

mder 
and        .  rant  of  a  Royal  Charter  and  that 

( iouncil  be  n  ised  to  take  all 

in    the    grant   of   a    Royal    Charter    of 
ion.' 
i  latod  i '  I  106." 

The  t    ■        ■  -ii-  i  idi'. 

i 

members 
be  requisi- 
tion In  order  to  Bhorten  the 
and  to  put  us  in  order,  1  will  ask  Sii  .'.ood 
lly  propose  the  resolution.   Sit  .ood 
lirman  of  a  Committee  appointed 

y  of 

.    i  Km  :l  i '  i        ■  articularly  well 

1     -.  ■    be  i  isolu  ion. 

Bovbrton  Redwood:    As   ran  already 

indicated    iu    your  is    question    of 

obtaining  a  t  harter  of  Incorporation  for   the  .Society  of 

.teal    Industry  red    the    attention   of 

■leil  of  the  .Society  from  timi  during,  I  think. 

the    past    tliiee   years,   and    a   Special    Committee    was 

appointed  for  the  purpose  of  stt  in  all 

-.  with  the  help  of  our  hon.  counsel,  Mr.  C  C. 

Hutchinson,  to  whom  1  would  i'l>or- 

tuuity  of  saying  we  owe   very   much  iu  this  matter,  and 

under  the  experienced  guidance  of  our  legal  adviser.  Mr. 

Markby,  whom  1  am  happy  to  see  »uh  us  to-day.     It 

sure!  much  in 

-   which    would   result   to    the 

i  by  from  ob  '       ■      ■     tion.     At 

the  present  time  we  are  but  an  aggregation  or  association 

of  persons  having  like  objects  in  view,  but  without  legal 

•nee  as  a  corpoi  ntly  in  making 

^entatious  to  the  Government,  or  in  taking  in  point 

of  fact  any  action  such  as  is  ordinarily  taken  by  corporate 

bodies,    we    have    to    acl     simply    as    an    assemblage  of 

individuals  with  all  the  obviou-  'hint 

■  such  informal  constitotioi  an  be.  1  think, 

no   question   that   if    we    were   to   obtain   th:s    proposed 

charter  the  Society  would  be  placed  ou  a  far  higher  plane 

in  public  estimation,  lustre  would  be  added  to  its  name, 

and  we  should  be  in  an  infinitely  better  p  irry 

out    the    important    duties    with    which    we    arc   char. 

incidentally  place  ourselves  in  a  position 

similar  to  that  of  the  other  .-.  and  it  seems 

to  be  obvious  that  iu  such  a  position  we  should  be  far 

r  able  to  advance  the  interests  of  manufactures  and 

science. 

The  supremely  important  question  of  the  possible 
effect  which  incorporation  might  have  upon  the  status 
of  members  beyond  the  seat 

by  the  Committee,  and  1  i  ;iou 

would  ha\e  been  proposed   irhi  opinion  of  the 

ikely  to  p 
those  members  m  a  le6a  advantageous  position,  or  in  any 
way  to  weaken  the  ties  winch  so  happily  bind  us  together. 

b2 
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But  on  that  point  we  are  quite  satisfied.  We  have 
received  the  most  positive  assurances  from  our  competent 
legal  advisers  that  under  a  charter  the  Society  would  be 
no  less  broadly  Anglo-Saxon  and  cosmopolitan  than  it 
it  present,  and  that  nothing  would  occur  in  connection 
with  the  incorporation  to  modify  the  existing  constitution 
"i  the  Society,  so  as  to  impair  its  usefulness.  In  these 
circumstances  it  scarcely  stems  that  there  can  be  room 
for  doubt  as  to  the  advisability  of  passing  the  resolution 
which  is  before  the  meeting,  but,  as  you  will  have 
:iered  from  what  has  taken  place,  the  Council  has, 
doubtless  in  the  exercise  of  a  wise  discretion,  preserved  a 
passive  attitude  in  this  matter,  and  has  not  taken  action 
until  it  was  called  upon  and  compelled  to  do  so  by  the 
receipt  of  the  requisition  which  has  been  read  to  the 
meeting.  That  requisition,  as  you  will  have  seen,  bears 
the  signatures  of  representatives  of  all  ranks  and  various 
sections  of  the  Society  ;  past  and  present  officers,  and 
many  distinguished  Canadian  and  United  States  members 
of  the  Society,  but  I  should  like  to  state  that  by  some 
mischance  one  of  the  sheets  bearing  signatures  from  New 
York  went  astray.  Through  Dr.  Power  we  are  in  receipt 
of  a  letter  from  Mr.  Parker  explaining  that  the  signatures 
which  I  am  about  to  give  you  were  affixed  to  the  requi- 
sition in  his  presence,  and  it  is  strongly  desired  that  those 

natures  should  be  recorded  with  his  own,  that  is,  with 
Mr.  Parkers  as  advocating  the  Charter.  The  signatures 
in  question  include  those  of  the  two  American  Past 
Presidents,  Prof.  C.  F.  Chandler  (of  Columbia  Uni- 
versity), and  Dr.  W.  H.  Nichols ;  the  Hon.  Local 
Secretary,  Dr.  H.  Schweitzer;  the  Hon.  Treasurer.  -Mr. 
R.  C.  Woodcock;  Mr.  T.  J.  Parker,  Dr.  R.  W.  Moore, 
Dr.  E.  G.  Love,  and  Dr.  Leo  Baekeland. 

We   have   thus,   besides  the   signatures   received   from 
Canada  through  Mr.  E.  Grant  Hooper,  signatures  received 
through  Dr.  Power,  from  New  York,  New  England,  Phila- 
delphia,    Washington.    Baltimore    and    St.     Louis.      On 
receipt  of  the  requisition  the  Council  called  this  meeting, 
and,    although    it    was    recognised    that    members    not 
dent  in  the  United  Kingdom  could  hardly  be  expected 
to   attend,    time    has   been   afforded    for   the   receipt   of 
written  expressions  of  any  views  that  might   be  enter- 
tained.    As  bearing  upon  the  question  of  the  New  Y'ork 
;itures,  and  as  indicating  the  opportunity  there  has 
1 1  afforded  for  the  conveyance  of  expressions  of  opinion, 
1  may.  perhap",  be  allowed  to  read  this  very  brief  letter, 
flated  March  6th  last,  from  ilr.  Parker  to  Dr.  Power : — 

"  I  am  glad  to  receive  your  valued  letter  of  the  23rd  alt., 
and  to  learn  that  there  is  a  prospect  of  the  names  sent 
you  as  advocating  the  acquisition  of  a  Royal  Charter  for 
the  Society  of  Chemical  Industry  being  added  to  your  list. 
I  know  this  would  be  pleasing  to  both  Mr.  William  H. 
Nichols  and  Prof.  Chandler,  as  I  spoke  to  both  these 
gentlemen  personally  about  it,  and  they  were  both  very 
much  in  favour  of  it.  I  shall  be  glad  to  learn  that  Sir 
Boverton  Redwood  has  appended  the  names  to  the  list. 
Please  let  me  hear  from  you. 

"  Yours  very  truly, 

"  (Signed)        T.  J.  Pakkek." 

Perhaps  it  may  be  anticipated  that  before  resuming 
my  seat  I  should  say7  a  few  words  as  to  the  prospects  of 
success  in  the  event  of  the  resolution  being  cairied. 
lously  nothing  like  an  assurance  can  be  given  on 
such  a  question,  but  I  think  I  am  justified  in  stating  that 
the  results  of  confidential  inquiries  have  been  such  as  to 
us  the  most  hopeful  anticipations  of  success.  I 
have  only  further  to  say  that  if  there  are  an}-  points  that 
I  have  not  covered  in  these  remarks,  on  which  any  member 
of  the  Society  here  present  would  like  to  have  additional 
imation  which  it  is  within  my  power  to  give,  I  hope 
he  will  address  himself  to  the  Chair  on  those  points,  and  I 
have  only  now  in  conclusion  to  formally  move  the  adoption 
of  the  resolution  which  is  incorporated  in  the  notice 
convening  the  meeting  which  has  been  read  by  the 
Secretary. 

Mr.  A.  GoEDOH  Salamoh  :  I  have  been  asked  to  second 

•  hi    resolution  which  has  been  so  well  described  to  you 

by  Sir  Boverton  Redwood,  and  have  very  great  pleasure 

ioing  so.     No  one  who  has  served  on  the  Committee, 

and  who  has  studied  this  question,  can  have  the  slightest 


doubt  that  the  obtaining  of  a  Charter  of  Incorporation 
must  react  for  the  benefit  of  the  Society  as  a  whole,  and 
must  tend  to  consolidate  those  sections  beyond  the  seas 
with  our  sections  at  home.  If  this  be  so,  it  will 
have  the  ultimate  effect  of  rendering  our  Society  the 
most  powerful  of  its  kind,  and  of  making  it  represent 
fully  and  completely  the  chemical  industries  so  far  as 
they  are  controlled  by  English  speaking  chemists. 

The  Chaikmax  :  I  invite  discussion  on  this  motion 
before  putting  it  formally  to  the  vote.  Whilst  as  Chair- 
man of  this  meeting  I  wish  to  preserve  an  impartial 
attitude,  I  believe  I  may  as  an  individual,  without 
overstepping  my  position  as  Chairman,  say  that  I  am 
very  strongly  in  favour  of  getting  this  Charter.  As  you 
know,  this  Society  has  grown  very  large,  and,  in  conse- 
quence of  its  numbers  and  importance,  it  has  ventured 
in  recent  years  to  make  itself  heard  on  questions  of 
public  importance  in  relation  to  chemical  industry.  Nou . 
if  any  case  of  strenuous  opposition — such  as  might  be 
offered  by  vested  interests  in  such  a  case  as  is  now  before 
a  Royal  Commission,  that  of  the  utilisation  of  the  canals 
and  waterways  of  this  country — to  what  would  be  an 
advancement  of  chemical  industry,  I  think  the  Society 
would  feel  much  greater  confidence  in  combating  this 
opposition,  if  it  knew  that  it  had  behind  it  the  position 
given  by  the  possession  of  a  Royal  Charter.  At  any  rate, 
it  would  not  have  to  vindicate  its  right  to  be  heard. 
Again,  were  any  movement  intended  on  the  part  of  the 
Government  to  advance  scientific  interests,  and  those 
societies  representing  them,  we  should,  if  we  were  a 
chartered  Society,  have  a  much  better  claim  to  receive 
consideration  than  we  have  at  present.  Some  50  years  or 
more  ago  this  question  did  arise,  when  the  Government, 
which  had  already  given  accommodation  to  the  Royal 
Society  at  Somerset  House,  decided  to  give  further 
housing  accommodation  to  this  and  other  scientific 
societies,  it  limited  the  housing  to  those  only  which  had 
a  Charter.  If,  therefore,  we  had  been  then  in  existence 
we  should  have  received  no  consideration  whatever 
from  the  Government.  No  doubt  other  cases  may  turn  up 
in  which  we  may  find  the  advantage  of  the  consideration 
which  would  be  given  to  us  from  our  possession  of  a 
Charter.     I  now  invite  remarks  for  or  against  this  motion. 

Mr.  R.  J.  Fkiswell  :  I  gather  from  a  remark  which 
fell  from  Sir  Boverton  Redwood  that  the  Council  adopts 
a  passive  attitude  in  this  matter.  We  have  heard  most 
eloquently  from  him,  from  Mr.  Salomon,  and  from  the 
Chairman,  the  advantages  which  would  accrue  from  the 
possession  of  a  Charter,  but  there  are  a  certain  number  of 
disadvantages  which  also  accompany  it,  and  I  think  it 
is  right  that  those  also  should  be  borne  in  mind.  After  all 
unless  we  act  upon  the  theory  that  silence  gives  consent, 
the  signatures  to  the  requisition,  and  the  members  present 
do  not  amount  to  much  more  than  1  per  cent,  cf  the 
Society,  so  that  it  appears  that  there  are  a  considerable 
number  who  maintain  silence,  which  may  be  that  of 
consent,  of  simple  neutrality,  or  of  want  of  infor- 
mation. Now  I  happen  to  be  one  of  the  survivors  of  a 
very  embittered  discussion  which  in  the  years  1874, 
1875  and  187(i  shook  the  Chemical  Society  vary 
nearly  to  disintegration.  It  arose  from  the  fact  that 
numerous  persons  without  any  pretence  to  a  knowledge 
of  chemistry  were  making  use  of  the  letters  "  F.C.S." 
in  order  to  advertise  themselves  as  competent  chemists, 
and  to  obtain  practice  on  that  ground.  Amongst  the  mem- 
bers most  prominent  in  the  discussion  were  the  late  Dr. 
Wright,  Prof.  Hartley,  and  Mr.  C.  T.  Kingzett.  and  several 
others,  including  myself.  We  appealed  to  the  Chemical 
Society  to  know  whether  it  was  possible  that  some  evidence 
of  qualification  for  membership  of  the  Society  could  be 
required.  At  first  the  Society  was  extremely  averse 
from  giving  any  reply  at  all :  but  at  last,  after  a  deal  of 
discussion,  they  agreed  to  refer  the  matter  to  counsel. 
Counsel  referred  to  the  Charter,  and  advised  them  that 
under  the  Charter  it  was  absolutely  impossible  for  the 
Chemical  Society  to  require  from  candidates  any  know- 
ledge of  chemistry — it  was  simply  necessary  for  a  person 
to  be  recommended  by  a  certain  number  of  Fellows 
and  to  declare  that  he  took  an  interest  in  chemistry, 
and  if  he  were  elected  and  able  to  pay  the  fees  he  became 
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.,  1  ilKm  oi  the  Sooioty.     Finding  it  impossibli 
tins  point,  we  went  further  and  BBked  ti"  So 
whether,    under   the   Charter,    they    could    amend    their 
rules  and    gel     i    Bepoj  ite   class   of    Fellows   establi 
That  proposal  I  believe  arose  oil  the  motion  of  the 
sir     Edward     Frankland.      The     matter     wa 
to  oonnael  againi  and  again  to  t  In-  Charter,  and 
«.i^  announoed  that  thej  had  do  power  whatever  toi 

an]  alteration,  and  that,  reover,  any  attempt  to 

the  Charter  would  rouse  opposition,  and  in  addition  t" 
l K'i i ,  istly  financially  might   possibly   cau 

injury  to  the  Society.     The  result,  as  we  all  know,  w.i- 
the  formation  of  e  leparate  body,  the  Institute  oi  Chi 
try.     Later  on,  when  1  was  a  member  of  the  Courn 
the  Chemical  Sooiety,  it    was   proposed   to  admit   ladies. 
The  Council  debated  the  matter  several  times,  and  there 
»as  a  strong  feeling  on  the  pari  of  a  majority  that  I 
should  he  admitted   to  the   privil  j    i  I    Fellowship,   bul 
again  the  Charter  was  referred  to,  and  again  ii  was  ' 
impossible.     I    have    referred    to    these    matters    simpl*, 
because  the  possession  of  a  Charter,  like  other  questions, 
has  two  sides   to  it.     Although  it    undoubtedly,   as  t ) . . 
proposer  and  the  seconder  have  stated,  confers  oonaidi  i 
able  powers  on  the  Society,  enables  it  to  own  property, 
and  to  do  many  acts  w  1 1 ■ .  ii  it  otherwise  could  not   do, 
ami  als, i  oonfers   prestige,   yet   it   undoubtedly  Berioi 
hampers  every  Society,   because   1   am   informed,  and   I 
had  a  great  deal  to  do  with  the  question  of  the  Charter 
that   the   Institute  of  Chemistry  obtained,   that  when  a 
Charter  is  i  ated  you  are  nol  in  the  position  thai 

you  are  m  under  the  ordinary  law— where  you  may  do 
that  which  is  not  forbidden.  When  you  are  under  a  Charter 
you  may  not  do  that  which  is  not  forbidden,  you  ma\ 
only  do  that  which  is  expressly  permitted  in  the  Charter. 
Therefore,  unless  we  are  to  become  t,,  some  extent  stereo 
typed  ox  fossilised,  it  will  be  necessary  for  the  proposed 
Charter  to  he  drawn  with  the  most  extreme  care  if  future 
expansions  and  alterations  of  the  Society  may  be  pet 
mitted  without  having  recourse  to  that  tribunal  which 
both  the  Chemical  Society  and  the  Institute  of  Chemistry 
have  looked  upon  with  considerable  alarm,  that  is  the 
Privy  Council,  for  an  amendment  of  the  charter.  As  to  the 
possibility  of  the  Society  being  granted  a  house,  because 
it  is  a  Chartered  Society,  1  do  not  thiiUv  there  is  much  fori 
in  that.  When  a  house  w  as  granted  to  six  learned  societies 
there  were.  1  believe,  hut  six.  Now  there  are  numbers  oi 
tics  -  there  are  Chartered  Accountants.  Chartered 
Patent  Agents,  the  Institute  of  Chemistry,  and  various 
other  Chartered  Societies,  and  1  do  not  think  it  is  in  the 
least  likely  that  public  money  will  ever  be  expended  on 
granting  houses  to  any  of  those  bodies  which  are  to  - 
extent,  as  we  are,  of  the  nature  of  professional  or  trade 
societies. 

Gentlemen,  I  have  only  made  these  remarks  because 
I  felt  it  my  duty  to  do  so.  I  have  seen  during  27  • 
past  the  very  great  difficulty  which  the  existence  of  a 
Charter  places  in  the  way  of  a  Society  which  is  a  living 
and  expanding  body.  It  is  all  very  well  for  the  Chenncal 
Society  to  have  its  Charter,  but  in  my  opinion  it  has 
stereotyped  a  great  many  points  which  could  be  very- 
well  improved.  It  is  all  very  well,  also,  for  the  Institute 
of  Chemistry,  which  is  an  examining  and  qualifying  body, 
but  in  a  body  such  as  ours  I  feel  sure  there  are  hkely  to 
arise  occasions  when  it  will  be  desirable  to  go  outside  the 
Charter,  however  well  it  may  be  drawn.  We  cannot 
foresee  what  changes  may  arise  in  a  few,  even  JO  years' 
time.  You  may  say,  sufficient  unto  the  day-  is  the  evil 
thereof,  and  draw  our  Charter  as  well  as  you  can,  but  1 
hope,  as  the  Council  of  the  Society  have  taken  a  passive 
attitude  in  this  matter,  they  will  at  any  rate  carefully 
consider  what  may  arise  in  the  way  that  I  have  men- 
tioned before  proceeding  to  take  a  step  which,  ii  - 
to  me.  must  tend  to  stereotype  our  Constitution  for.  at 
any  rate,  a  great  number  of  years  to  eome. 

Mr.  T.  Tyker  :  I  do  not  propose  to  follow  Mr.  Friswell 
in  his  rather  alarmist  speech.  I  have  inepjired  into  the 
points  mentioned  by  him  and  may  say,  for  his  comfort, 
that  the  answers  to  questions  put  to  the  solicitor  of  the 
Committee  have  completely  removed  my  own  doubts  and 
fears.     May  I  remind  you  that  the  Society's  Constitution 


not  -ncli  ,i    in    'i! 

,1.  nor  can  memberabi] 
,i  •  j  <  i .  1 1  l  j  i .  atioo      1 1 
,,t    the   Sooiety    ol    i fremii  al    I 
Journal,   is   thai    il    i 
thai    wherever  a  member  ol   thi    v 
there   is  at    one,-   instituted  a   bond   oi    friendlines     and 
friendship    whioh    g<  •-     fai    to    justify     I 
t,u     tins  i  lharter.      It     must  I  iken,    I    1 1 

that     i  In-     t  be     word     "  passivi 

tin-  Council  is  iii  anj    way  to  be  i 
dissent,     The  passh  tty  of  the  Cou  i  ion, 

well  as  D  WIS  rion 

was  raised  some  tunc  ago,  and  has   bl 

than  once.     1  retired  fron  r.  and  up 

to  thai  tunc  the  attil ude,  though  p 

friendly  and  satisfa*  tory.     From    I 

knowledge,   by  definite  reports,  the  I    unmittee  told  the 

Council  what   was  going  on.     Most   careful  question 

to  tin-  existing  by-laws,  based  <m  the  facl  thai  this 

S  k  ict y  of  wide  membership,  extending  over  ;.ll  part 

the    world,    questions    as    to    nationality    an 

and  proceedings  of  various  sections  I 

ij  and  nio-i   in;   p  questions  have  been  pul 

the  legal  advisers,  and   I    have  heard  satisi 
Bul  these  thoughts  were  not  in  my  mind  until  Mr.  Friswell 
spoke.     What  1  redly  rose  to  3aj    was  tin-      In    addition 

to    the    names    which    have    been    added,  and  a    Sir 

Boverton  Redwood  referred,  there  is  this  great  fact,  thai 
in  one's  visits  to  America  within  the  three  yeaj 
to,    there    were    no   objections,    there    was    no    "  pa 

resistance,  there  was  no  criticism  ;  everybody  was  plej 
particularly  when  answers  were  given  by  those  who 
knew  the  spirit  in  which  this  movement  ,va~  commenced. 
During  the  meeting  which  took  place  Last  year,  the 
cessions  oi  confidence  in  tin-  Council,  and  hopes  for 
the  future  of  the  Society,  and  belief  in  its  great  mission, 
were  very  numerous  and  hearty.  Out  of  the  very  large 
number  of  letters  I  have  received, in  a  majority  of  them 
reference  was  made  to  the  coming  action,  and  bo 
expressed  that  whatever  steps  might  be  taken  by  the 
Council  would  be  fur  the  good  ol  the  whole  Society, 
coupled  with  the  assurance  that  they  were  quiteconvin 
that  such  a  Council  as  we  posses-,  could  do  nothing  which 
was  very  far  wrong.  I  simply  want  to  emphasise  the 
fact  that  we  need  have  no  fear  as  to  the  paucity  of  members 
attending  now  being  used  as  an  argument  against  UE 
any  time.  Members  could  have  written,  they  have  had 
plenty  of  opportunity,  and  if  there  had  been  any  opposition 
we  might  have  been  flooded  with  telegrams  from  various 
parts  of  the  world,  especially  from  America,  where  they 
are  not  shy  in  expressing  opinion.  That  has  not  hap- 
pened and  is,  therefore,  a  very  happy  augury  for  the 
future. 

.Mr.  Julian  L.  Baker  asked,  in  the  event  of  a  Charter 
being  obtained,  if  it  would  be  possible  at  any  future  time 
to  raise  the  annual  subscription  to  the  Society  '.' 

Sir  Bovektox  Reihvih.i1)  :  On  that  point  the  solicitor 
has  explained  to  me  that  it  is  not  intended  to  specify* 
the  subscription  in  the  Charter,  and  therefore  it  cau  be 
fixed  from  time  to  time  as  the  Councd  may  think  tit. 

Mr.  E.  Grant  Hooper  thought  that  both  Mr.  Baker's 
question  and  the  remarks  of  Mr.  Friswell  pointed  not  so 
much  to  the  disadvantage  of  a  Charter  as  to  the  necessity 
of  securing  broad  powers.  That,  he  felt,  was  really  the 
purport  of  the  remarks  Mr.   Friswell  had  m 

Mr.   Frlsw  eli.  :     Certainly. 

Mr.  K.  Grant  Hooper:  With  that  view  he  was  sure 
they  were,  all  in  sympathy.  They  did  not  de-ire  to  bind 
themselves  in  any  narrow  and   he   himself  felt 

that  everv   effort    should    be    made    to   obi  i 
of  as  wide  a  character  as   possible.     It   w  iblo 

to  forecast  the  future  of  a  Society  such  as  this,  and  j 
as  the  various  developments  which   had  occurred   in 
course  of  its  existence  could  scarcely  have  seen 

at  its  foundation,  so  was  it  undesirable  that  they  should 
limit  themselves  in  any  avoidable  manner  as  regards 
the  future.     That  there  might  be  some  limitation,  ei 
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after  every  care  was  taken,  '.    to  say 

that  this,  like  most  other  propositions,  was  not  absolutely 
free   from   disadvanl  j    ci  uld    hardly   hope   to 

escape  that,  but  what  haii  whether 

or  not   the   balance  of  advantage   was   in   favour  of   the 
■ion  in  which  thi  o  )  roeeed.     On 

that   point    he   thought    that    i. 

ot  [In-  I...'.  ■. ...  id I  n  thi 

pan  ot  the  Societj  as  a  whole  that  they  wi  n    i      ■  og  in 

tile    11.  iioll. 

Mr.  David  Howard:  1  am  not  a  lawyer;  but  may  I 
suggest  that  even  as  an  incorporated  bodj  under  a  some- 
what oumbi  rsome  Act.  we  arc  still  limited  in  our  powers. 
We  cannot  go  beyond  our  memorandum.     If  we  wished 

to  make  some  fundamental  alteration  we  should  have  a 
process  almost  as  cumbi  rsome  as  ob  ter  to  go 

through,  and  is  there  no;  an  ad  ,  learly 

denned  objects  and  sticking  to  them  i  1  am  oki  enougn 
to  remember  the  whole  history  of  the  discussions  at  tne 
Chemical  Society  about  practising  Fellows.  I  was  an 
enthusiast  at  that  time  in  favour-  of  it,  and  I  am  bound 
to  say  I  think  it  was  one  of  the  best  things  that  ever 
happened  that  we  had  a  Charter  to  prevent  our  making 
a  mistake.  It  has  been  much  better  that  the  Institute 
Chemistry  should  do  the  work,  and  not  act  as  a  mere 
adjunct  to  a  learned  Society  which  had  nothing  to  do 
wnh  professional  work  as  such.  Therefore  I  think  that 
is  one  thing  distinctly  in  favour  of  a  Royal  Charter. 
Again,  with  regard  to  the  admission  of  ladies,  1  do  not 
think  that  the  injury  to  the  Society  has  been  so  si  nous 
as  to  justify  that  being  i  laimed  as  an  objection  to  a 
Charter  ;  and  we  can  put  m  words  which  will  prevent 
our  excluding  ladies.  Then,  with  legard  to  the  Institute 
of  Chemistry,  I  do  not  know  of  a  single  point  in  which 
the  Charter  has  done  us  any  harm,  and  I  know  many  in 
which  it  has  done  us  good.  The  very  fact  that  n  has 
kept  us  on  strictly  defined  line: — not  too  strictly — has 
been  a  great  benefit  to  the  Institute.  1  have  heard  some 
wild  suggestions,  and  there  is  no  more  delicate  way  of 
suggesting  to  a  man  that  he  cannot  have  what  he  wants, 
than  to  say  that  it  is  not  in  the  Charter  ;  it  is  so  much 
more  considerate  to  put  it  in  that  way  than  to  say  "  you 
know  it  is  very  stupid  "  :  and  very  often  that  would  be 
the  only  alternative.  I  have  had  a  pretty  long  experience 
as  a  Fellow  of  two  Chartered  Societies, and  have  found  it 
an  unmixed  blessing.  After  all,  if  ever  so  fundamental 
a  change  was  proposed  as  to  go  outside  a  carefully-drawn 
Charter,  1  think  it  is  very  well  to  make  it  extremely 
difficult,  and  make  it  require  very  careful  and  serious 
consideration  before  you  do  it.  We  have  a  certain  check 
on  us  now,  and  if  the  other  check  is  somewhat  more 
severe,  is  it  unwise  to  have  that  check?  Is  it  unwise 
to  prevent  some  rash  action  which  would  do  away  with 
the  useful  work  of  many  years  ?  For  it  is  far  from  certain 
that  progress  is  always  in  the  right  direction.  When 
I  was  young  I  learnt  Latin,  which  I  believe  now  is 
objectionable  in  a  chemist,  and  1  was  taught  a  certain  line, 
about  an  extremely  easy  descent  to  a  place  which  we  do 
not  mention.  Therefore  progress  may  be  in  a  wrong 
direction.  On  the  other  hand,  a  difficulty  m  making 
fundamental  changes  is  an  unmixed  good. 

Mr.  P.  MacEwah  :  If  this  resolution  is  passed,  will  it 
bo  linal  ?  I  ask  that  because  1  notice  that  the  British 
Medical  Association  are  also  going  to  apply  for  a  Royal 
Charter,  and  the  first  thing  that  Association  seems  to 
have  done  was  to  submit  to  its  members  the  draft  ot  the 
Charter.  From  that  I  learn — and  the  thing  is  brought 
to  my  mind  by  Mr.  Baker's  question — that  their 
subscription  is  the  same  as  ours,  but  in  the  Charter  they 
say  that  the  subscription  shall  not  exceed  00s.  a  year. 
My  question  is,  will  the  members  of  this  Society  not 
have  an  opportunity  of  reading  the  draft  Chart,  i  before 
it  is  applied  for  ?  If  it  were  published  in  the  Society's 
Journal,  some  suggestions  might  be  put  forward  by 
members  who  took  care  to  read  it. 

Sir  Boverton  Redwood:  The  answer  is  that  all  that 
this  meeting  would  commit  the  Society  to  is  indicated  by 
the  resolution  ;  and  with  respect  to  further  action,  the 
course  which  would  be  taken  would  be  to  submit  the 
byelaws,  which  in  effect  would  indicate  the  nature  of  the 


Charter  to  the  members  of  the  Society,  at  a  subsequent 
■  tati .  for  their  consideration  and  approval ;  when  further 
opportunity,  of  course,  would  be  afforded  for  discussion 
ot  the  subject. 

M  m  EwAN  :      Before,    or    after    the    Charter  is 

obtained 

Sir  Bovebtos  Redwood:  Subsequent  to  the  granting 
of  the  Ch  liter.  What  this  Society  would  be  commit  ted  to 
is  indicated  by  the  resolution:  namely,  that  the  Council 
is  authorised— assuming  tins  resolution  to  he  passed — to 
take  all  necessary  steps  to  procure  the  granting  of  a  Royal 
Cha  ter  of  Incorporation.     The  Council,  in  pursuance  of 

thai  authorisation,  would  proceed  to  take  those  steps. 
\  inning  that  they  meet  with  success,  and  obtain  the 
Charter,  it  would  then  lie  necessary  to  draw  up  a  series 
ol  byelaws,  which,  as  1  have  said,  would  be  submitted  to 
the  Society  in  due  course  for  their  consideration  and 
approval. 

Mr.  MacEwak  :  Why  should  not  we  have  the  same 
advantage  as  in  the  case  of  the  British  Medical  Association, 
where  the  proposed  Charter  is  submitted  to  all  the 
members  and  published  in  the  Society's  Journal  1  I 
.simply  throw  that  out  as  a  suggestion  ;  I  do  not  press 
it.  but  it  struck  me  as  being  an  exceedingly  good  idea  to 
let  members  sec  what  is  exactly  being  asked  for. 

Sir  Boa  erton  Redwood  :  I  take  it,  Mr.  President,  we 
are  perfectly  safe  in  acting  as  I  have  indicated.  We  arc 
acting  under  lie-  advice,  and  with  the  experienced 
assistance  of  Mr.  C.  C.  Hutchinson  and  of  Mr.  Mark  by  ; 
and  I  may  further  point  out  that  it  would  not  be,  as  I 
understand,  the  constitutional  method  of  procedure  to 
discuss  the  terms  of  a  Charter  which  we  may  never 
obtain.  We  have  first  of  all  to  procure  the  Royal  recog- 
nition, which  is  indicated  by  the  granting  of  a  Charter. 
It  is  possible  we  might  not  get  precisely  such  a  form  of 
Charter  as  we  might  have  in  our  mintls  as  the  outcome 
of  discussing  the  particulars  of  the  Charter  by  a  meeting. 

The  Chairman  :  Are  there  any  other  remarks  to  be 
made  ?     If  not.   I   will   ask   Sir   Boverton   Redwood   to 

reply  to  the  comments  which  have  been  made,  in  so  far 
as  necessary. 

Sir  Boverton  Redwood:  I  have  only  to  say  that 
I  think  we  are  indebted  to  Mr.  Friswell  for  his  attendance 
here,  and  for  the  remarks  he  has  made  ;  first,  because 
it  is  ;  Iways  well  to  hear  both  skies  of  a  question,  and  I 
may  say  that  one  admires  a  man  who  has  the  courage  to 
express  himself  in  a  sense  which  may  perhaps  be  difterent 
to  that  of  the  majority  of  those  among  whom  he  iinds 
himself  for  the  time  being.  But  especially  I  think  we 
are  indebted  to  Mr.  Friswell  because  his  remarks  have 
had  the  effect  of  eliciting  speeches  in  support  of  this 
motion  which  perhaps  otherwise  we  might  not  have  had. 
There  is,  f  think,  in  all  that  Mr.  Friswell  has  said,  only- 
one  point  for  me  to  comment  upon.  Mr.  Friswell  has 
alluded  to  the  size  of  this  meeting,  on  which  I  have  nothing 
further  to  Say  beyond  what  the  Chairman  has  already 
remarked  ;  but  I  ought  to  refer  in  connection  with  that 
to  the  comparatively  small  number  of  signatures  to  this 
requisition.  Coupling  the  paucity  of  this  attendance 
with  the  small  number  of  signatories.  Mr.  Friswell  pointed 
out  that,  collectively,  it  represented  but  a  small  fraction 
of  the  total  membership  ot  the  Society.  It  is  only  right 
for  me  to  say  that  with  respect  to  the  signatures  for  this 
requisition,  all  that  was  aimed  at  was  to  comply  with 
byelaw  40,  under  which  the  requisition  was  sent  in  and 
this  meeting  has  been  called,  which  byelaw  requires 
that  there  shall  be  at  least  thirty  signatures.  It  was, 
in  fact,  rather  by  accident  than  by  intention  that  we 
exceeded  the  requisite  number.  It  was  in  point  of  fact 
in  taking  steps  to  obtain  only  the  requisite  number  of 
signatures  that  something  like  double  that  number  came 
in.  But  I  know  that  there  would  be  no  difficulty  in 
indefinitely,  within  the  Limits  of  the  membership  ot  the 
Society,  extending  the  list,  and,  therefore,  it  must  not  lie 
taken  lliat  the  number  of  signatures  has  any  kind  of 
bearing  whatever  on  the  altitude  oi  die  me, iibers  of  the 
Society  in  relation  to  the  proposition  which  has  been  put 
before  you. 
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Sir    I '.«•% .  1 1. .ii    Redwood    in   thai 
expressing  some  words  ol  warning 
tlint    we  an   proposing   to   take,     h 

his  meeting   to  conaidi  i    bol  b  aid  is  ol 
that  »<•  limy  qi      be  deoiding  without   ha\ 
the  consequences.     Mr    Uoward  has  treated  thi 
so  thorough)]   from  the  point  of  view   I  take  mysi 
it  i>  unnecessary    to  enlarge  upon  what   be  has  said.     1 
iimy  mention  that  I  also  «  ^h;  at  the  <  I 

Mr.  Erisw  I,  and  which  led  to 

foundation    ol    the    Institute  I  Similarly, 

some  remarks  made  at  .i  mooting  of  the  Cli 
m  the  discussion  of  an  important  paper  by  Mr.   Dee 
led,  indirectly,  to  the  foundation  of  tne  Sooii  ty  ol  Chemical 
Industry.      A    wish    was    then    • 
scope    >it    the    < 

industrial  i  papers  might   he  read  there  as  well 

us  purely  scientific  ones.  thai  on  these  two 

dons  the  Chemical  Society  found  sink  shelter  as  its 
Charter  afforded  rather  helpful,  for  it  was  fell  by  many 
ot  its  Bellows  i  iii.i  suoh  great  undertakings  would  pi 
to  I*.  beyond  the  ability  of  the  Society  to  'any  through. 
As  was  mentioned  by  .Mr.   Howard,  a  Charter  is  res 
very  useful  at  times  in  this  way.     li  we  and  out  a 
we  have  got  the  Charter  an  on  for  wis] 

a,  it  will  p  ii   be 

diffioult  or  expensive  to  gel   a   mod 
supplemental  Charter.     1  think,  therefore,  thai  we  should 
not  be  frightened  by  the  dangers  which  Mr.  Friswell  has 
broug  u.s,  although   it   is  important   that   they 

should  be  taken  into  consideration,  i  do  not  think  it 
is  amiss  lor  me  to  express  the  hope  that  Mr.  [friswell  will 
hold  up  bis  hand  in  favour  of  applying  for  the  Charter, 
although,  very  properly  indeed,  he  lias  thought  it  well 
to  point  out  the  objei  tions  there  may  be  to  doing 
without  due  precautions. 

Dr.  Power:  Before  you  pul  the  motion,  Mr.  Chairman, 
I  should  like  to  say  a  word.  It  seems  to  me  that  in 
connection  with   the   record  of   the   proa  this 

meeting  it  is  desirable  that  there  should  be 

sentiment   with  regard  to  t  he  bearing  alter 

on  the  status  ol  the  members  of  the  Society   across  the 
I   naturally    b  it   as   the    Unit* 

members  a ucerned,  a  feeling  of  deep  interest   with 

regard  to  this  matter,  and  1  think  1  may  say  that  this 
movement  has  received  the  unqualified  support,  and  the 
deep  sympathy  of  the  more  influential  member:    n 
United  States.     The  only  hesitation  thai 
been  expressed  iu  connection  with  this  matter,  is  as  to 
whether  the  status  or  the  relations  of  the  members    in 
the    L'uilcd   States   would    in   any   way    be    prejudiced   or 
altered  by  the  granting  of  a  Royal  Charier  to  thl    B 
They  have    received    definite     personal    ■  that 

such  would  not  be  the  ease,  anl.  if  1  remei 
rightly.  v.>  Boverton  Redfl  iod  has  referred  to  this  in 
the  course  of  his  remarks.  I  think  we  may  take  it  for 
granted  that  the  Charter,  it  secured,  will  be  drawn  on 
such  broad  lines  as  to  guarantee  the  equal  rights  and 
privileges  of  every  member  of  the  So  ietj  in  any  part  of 
the  world. 

'    The  Churmax  :    I  am   Bure  we  are  much  oblige 
Dr.  Power  for  what  he  l>a-  said. 

Mr.    S.    li  u.I.  :     One    1  iiiutr   has   occurred    to    my    mind 
which  may  induce  -Mr.   Friswell  to  think  of  altering 
view,  though  1  do  not  know  which  way  he 
He  has  very  wisely  made  us  think  how  to  keep  the  Charter 
as  wide  and  bi  -ible.  becftus  s  no  doubt 

do  have  the  effect  of  limitation  in  oertain  >  ,i»> :  but 
would  it  not  be  the  same  thing  if.  having  the  probability 
of  obtaining  a  Charter,  we  limit!  .  a  and  so  did 

obtain  those  advantages  which  Mr.  Friswell  hill  ■ 
would  accrue  from  it  '.'     We  should  be  depriving 
of  the  opportunity  of  getting  them  if  we  did  not  a 
or  take  the  Charter. 

The  Chairman  :    There  is  one  point  I  -ntion 

just  now.  and  that  was  with  regard  to  the  question  n 
by  Mr.  MacEw  an.     I  should  like  it  to  be  clearly  under 


Redwood,  tin-  i 

■: 
1    v. 

w  ill  pie 

■Uil:M\         I 

-      :  : 

eai 
to   thank 

he     ha-     - 
ifi  '  iimtion    for    us, 
■  ilting  us.  n'.i  onlj   I 
about  it.     1  then  fori 

Mr.  Walter  Beid  :    lb  iably 

ge  amount  ol  work  8ii 
has  '  hree 

id  durii 
d  published  gi  the  S 

had    many    repo  and    nothing    could 

treated  the  subji  -has 

a  the  beginning.   When  e  uted 

res,   they  t 

".  we  are  much  indebted  to  rton 

Redw 

The  Cn  human  :    Again,  ii   I 

id     like     tO  this 

ii\  the  pi  i]  ne  beyond  the 

The  resolution  was  pul  and  carried 

Mr.    DAVID    Ho  -    another   resolution    I 

should  like  to  move.     Our  Presidi  ut  is  onlj  our  Chairman 
to-day,  and  irnian  may  hai  of  thanks, 

ne  the  opportunity  of  thanking  him, 
SO  much  less  opiKirlunitv 
of  doing  so.  although,  whether  I   or  Chairman, 

we  are  glad  to  be  presided  over  by  him. 

Mr.  I   I  .  I  hat. 

The   resolution    was    put   by-  -Mr.    Howard   and   carried 
unanimou 

Sir  Bovertoh  Redw :     Before  tie  Chairman  rises 

to  respond  to  the  vol  I  by  Mr.   David  Howard. 

may  1  say  that    while  I  am  deeply  grateful  to  the  Hon. 
Treasurer  of  the  £  Mr.    Samuel   Hall,   and   to   my 

friend,  Mr.  Reid,  for  the  very  kind  words  which  have  fallen 
them,  and  to  my  friend,  Dr.   I'  -umaorting 

the  motion,  1  nevertheless  feel  that  1  I  in  a  some- 

what   uncomfortable    position.      1    r  ■     are 

ts  yet  from  havi  the  object  we  have 

in  view,  and  L  cannot  help  thin!  id,  we 

should  chance  to  be  unsu  :< — ful — l  <lo  ni  we 

.-hall  be,  but  these  things  do  occur     1  should  deserve  your 
ration  rather  than  your  pi 

t  his 
motion  is  a  little  prematui 
mplished  thai    ■ 
ou  think  the  work  has  been  wi  :  1  be  only 

too  glad  to  hear  it. 

The  Chad. 

d  the  vote  of  thank  your 

re,  and  foi  •  the 

ity.      It  evci  5  b  idj  that 

even  in  their  a 

they  wished,  nothing  lone  till  another 

meeting  had  been  i  B 
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O'SHAUGHNESSY— CHECKING  SEWAGE   PURIFICATION  WORKS. 


[April  SO,  1906. 


Birmingham 


Section. 


Meeting  held  at  Birmingham,  on  Thursday,  March  15th, 
1906. 


PROF.    FRANKT.AND   IN   THE   CHAIR. 

NOTE    ON   A    Sl.MI'LK    METHOD     OF     CHECKING 
THE  EFFICIENCY  OF  A  SEWAGE  PURIFICATION 

£  WORKS. 

BY  F.  B.  O'SHAUGHNESSY,  A.R.C.SC  P.I.C. 

It  is  always  desirable,  and  in  most  cases  it  is  necessary, 
to  have  some  working  standard  for  guidance  in  the  con- 
struction and  manipulation  of  plant  to  be  used  for  purifying 
sewage.  The  moment  one  attempts  to  fix  definite  hunts, 
however,  one  is  met  by  a  number  of  not  inconsiderable 
difficulties  ;  and  at  least  any  arbitrary  figures  which  may 
be  adopted  can  have  only  a  local  and  special  value,  which, 
if  rigidly  adhered  to,  must  often  give  rise  to  grave  anoma- 
lies. It  is,  however,  not  merely  a  matter  of  considerable 
interest,  but  it  is  of  the  utmost  importance  to  know  what 
may  be  considered  a  reasonable  degree  of  purification  in 
any  given  sewage.  For  the  grosser  impurities  are  usually 
eliminated  with  comparative  ease,  but  as  the  liquor  gets 
purer,  it  becomes  more  and  more  difficult,  and  consequently 
more  and  more  expensive,  to  remove  a  given  increment  of 
impurity.  When  the  process  of  purification  has  reached 
the  stage  when  the  purity  of  the  liquor  approximates  to 
t  hat  at  which  it  is  usually  considered  wise  to  fix  a  standard 
figure,  a  slight  increase  in  the  stringency  of  the  standard 
will  entail  an  enormous,  and  often  an  altogether  dispro- 
portionate increase  in  the  cost  of  the  sewage  works.  Taking 
this  fact  into  account,  and  remembering  also  that  our 
ideas  on  some  of  the  important  aspects  of  this  question  are 
necessarily  tentative,  it  behoves  us  to  avoid  the  besetting 
sin  of  dogmatism.  The  promised  land  of  finality  is  not  for 
this  generation  of  sewage  experts,  and  it  is  manifestly 
absurd  to  spend  large  sums  of  money  in  effecting  what 
may  be  an  unnecessary  degree  of  purification.  It  is  not 
my  intention  in  this  brief  note  to  discuss  at  length  this 
vexed  question  of  standards,  but  my  own  experience  would 
suggest  an  elastic  rather  than  a  rigid  standard,  as  being 
the  more  reasonable. 

The  object  of  this  communication  is  to  bring  forward 
my  deductions  from  some  of  my  observations  on  the  effect 
of  sewage  effluents  on  the  water  of  the  river  into  which 
they  are  discharged.  A  reasonable  condition,  as  will  be 
generally  admitted,  is,  that  the  effluent  shall  at  least  not 
cause  the  water  of  the  stream  to  deteriorate.  This 
condition  seems  so  obvious,  that  it  is  often  and  easily 
quoted  as  an  axiom.  But  be  it  noted  that,  while  it  is 
easy  to  quote  an  aphorism,  it  is  somewhat  difficult  to 
devise  a  ready  working  means  of  checking  this  condition 
The  method  I  am  about  to  explain  is  as  simple  and  obvious 
as  the  axiom.  It  consists  in  determining  the  tendency  of 
the  river  water  to  putrefy  above  and  below  the  given  sewage 
works.  As  a  control,  isolated  comparisons  are  of  little 
value,  as  the  river  water  in  populous  districts  is  so 
extremely   variable  in  composition. 

the  observations  were  made 


Average  analysis  of  the  Rivers  Tame  and  Rea  in  dry 
weather. 

Sesidts  expressed  in  parts  per  100,000. 


Sample. 

Albuminoid 
ammonia. 

Oxygen  absorbed 
in  lour  hours. 

River  Rea  (above  works)  . . . 
River  Tame  (above  works).. 
River  Tain  i  s\u-.  t more  Bridge) 
(Rea  ami  Tame  combined 

0-102 
0-114 

0-121 

0  913 

1-17'J 

1-233 

Also  for  comparison  I  give  the  average  analysis  of  the 
river  water  in  dry  weather,  both  above  and  below  the 
works. 

The  tendency  of  any  particular  sample  to  putrefy  was 
determined  by  the  well-known  "  oxygen  absorbed  in  three 
minutes  "  test,  applied  before  and  after  incubation  for 
five  or  six  days. 

'ihe  point  to  be  noted  is,  that  though  the  water  tends  to 
putrefy  below  as  well  as  above  the  works,  the  number  of 
samples  showing  putrefactive  tendencies  is  less,  in  this 
case,  below  the  works  than  above.  This,  therefore,  may 
be  considered  satisfactory,  and  the  works  in  question,  from 
the  point  of  view  of  this  condition  alone,  are  working 
efficiently.  If  the  samples  showing  putrefactive  tend- 
encies were  more  numerous  below  than  above,  then  the 
reverse  would  be  the  case.  This  condition  is  an  extremely 
important  one,  and  anyone  familiar  with  the  great  diffi- 
culties to  be  surmounted  in  the  treatment  of  enormous 
volumes  of  impure  liquid  will  realise  how  severe  is  a  control 
such  as  this. 

Nevertheless,  that  such  a  standard  can  be  maintained, 
the  figures  amply  demonstrate.  Further,  the  observations 
have  that  superlative  advantage  from  the  point  of  view 
of  the  layman  in  that  they  are  on  a  practical  and  not  on  a 
laboratory  scale.  This  method  should  form,  therefore, 
a   very  good  working  test. 

Discussion. 

The  Chairman  said,  as  Mr  O'Shaughnessy  had  remarked, 
the  tendency  uow-a-days  was  more  and  more  to  do  away 
with  hard  and  fast  standards  of  sewage  purification  and 
to  consider  local  circumstances.  It  was  obvious  that 
to  purify  sewage  which  was  to  be  discharged  into  a  foul 
stream  and  to  purify  sewage  which  would  pass  into  a 
stream  afterwards  used  as  drinking  water  were  two  very 
different  matters  and  it  would  be  unreasonable  to  employ 
the  same  standard  for  both.  This  test,  which  Sir. 
O'Shaughnessy  had  introduced,  was  a  very  luminous  one. 
The  layman  could  easily  understand  it.  It  was  based 
wholly  upon  practical  results.  It  did  not  deal  with  the 
amount  of  organic  matter — albuminoid  ammonia,  or 
anything  of  that  kind,  but  simply  with  the  question  of 
whether  the  water  putrefied  or  not  after  incubation  in  a 
closed  bottle  at  a  certain  temperature  for  a  certain  length 
of  time.  It  would  have  been  advantageous  if  Sir 
O'Shaughnessy  had  stated  the  amount  of  nitrates  at  the 
three  places  in  question — the  Rea,  and  the  Tame  at 
Saltley  above  the  works  and  the  Tame  at  Sweetmore 
Bridge  below  the  works — this  diminution  in  the  putres- 
cibility  of  the  water  below  the  influx  of  the  sewage  effluent 
was  no  doubt  to  be  attributed    to    the  nitrates  present 


In  my  own  experimentSj 
almost  daily,  and  in  the  table  the  results  are  given  for  a 
whole  year. 

Statement  of  the  condition  of  the  Rivers  Tame  and  Rea  at  Saltley  (above  Drainage  Board's  works) 
and  river  Tame  at  Sweetmore  Bridge  (below  Drainage  Board's  outfall). 

Percentage  of  samples  analysed   which  showed  signs  oj  putre/action. 


Sample. 


Oct.,  Nov.,  Dec, 
19U4.  1904.  1904. 


Jan., 
1905. 


Feb.,    March,  April, 
1905.  |  1905.  ,  1905. 


May,    June, 
1905.  ,  1905. 


Julv, 
1905. 


Aug.. 

1905. 


Sept.,'     Average 
1905.     percentage. 


River  Rea  (above  works)    

River  Tame  (above  works) 
River  Tame  (Sweetmore  Bridge) 
'  Rea  and  Tame  combined 
below  works) 


Per 
cent. 
63-2 
52-6 


47-4 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per   1 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

65-5 

52-9 

80 

50 

45-5 

61-5 

44 

60 

38-8 

35-2 

42-1 

16 

31-9 

66-7 

71 

70 

38-8 

35-5 

40 

22-2 

40-9 

55-6 

69 

60 

Per 

cent. 
23-8 
23-8 


Per 
cent. 
3S-5 
53-8 


Per 
cent. 
47-6 
47-6 


38-5       47-6 


50-2 
49-5 
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in  the  sewage  effluent.     There  was  only  one  point  to  guard 
against,  ii;..  the  effect  of  any  other  stream  enti  rii 

li  Mr.  O'Shaughnessj  said  there  was  no  further  tribu- 
tary between  the  entry  of  the  Birmingham  effluent  and 
the  spot  where  hie  samples  had  been  taken  below,  then 
these  figures  nleaxly  skpwed  that  the  oharaoter  'it  the 
water  was  cktmicauy  interior  after  the'  introduction  ol 
the  sewage  effluent.  oinoid  ammonia  had 

up  :    the  oxygen  absorbed  had  also  gone  up,  but  in 
Hi  the  very  considerable  prop  itro 

into  the  stream  in  the  effluent,  the  purification  ol 
organia  matter  which  had   been  introduced,  took    p 
beoanse  the  oxidation  of  this  organic  matter  was  effected 
at  the  expense  of  the  nitrates.     It    was  wry  convenient 
when  one  had  to  discharge  i  sewage  effluent  into  a  foul 
river  like  the   Tame  and  Kea  and  not  into  a  pure  stream. 

because  it  was  comparatively  easy,  by  means  of  i  - 
effluent,  to  purify  a  foul  river  like  the  Tame  than  to  do 
the  same  in  the  case  of  n  beautiful  upland  stream. 

A  similar  rise  occurred  to  him  at  Manchester)  where 
the  effluent  from  the  aewage  woiks  was  discharged 
she  Manchester  ship  Canal,  which  he  supposed  was  about 
the   foulest    water   that   could    be    found    in    t he    United 
Kingdom,  and  it   was  natter  there  to  dit    ' 

an  effluent  which  could  be  shown  to  purify  the  Manchester 
Ship  Canal  rather  than  pollute  it. 

Dr.  A.  Findlav  criticised  the  method  adopted  in  ta 

the  average  for  the  whole  year,  as  the  variations  in  the 

different   months  were  so  great  :    could  not  one,  perhaps. 

get  a  better  idea  of  these  results  by  plotting  in  a  curve 

putting  eaeh  month  by  itself  !     He  did  i 

idea  of  lumping  all   the  figures  together  for  the   > 

because  the  irregularities  were  so  great   iu   the  diliV 

months. 

Mr.   A.    K.   Ticker  asked  whether  the   very   marked 
difference  in  the  putrefaction  figures  attributed  to  June 
and  July  could    be   attributed   to  climatic   influence 
whether  June  was  cold  and  July  hot — or  how  other 
they  could  be  accounted  for. 

He  also  asked  for  further  details  as  to  the  actual  method. 
The  time  for  the  permanganate  test  was  given,  but  not 
the  time  for  the  subsequent  incubation. 

Mr.  H.  Silvester  said  the  question  was  a  very  impor-    .' 
tant  one  for  a  densely  populated  district  like  the  Midlands. 
Frequently  it  was  very  little   credited   in   rural  distr 
He  believed  the  County  Council  of  Derbyshire  had  a  fixed 
standard  of  0-1  albuminoid  ammonia  and  1-0  of  oxygen 
absorbed  in  parts  per  100,000.     That  was  very  well  for 
Derbyshire,  where  there  were  no  very  large  works,  but 
in  the  Midlands,  where  a  number  of  manufacturing  indus- 
tries were  pouring  their  waste  products  in  the  sewage,  it 
was  difficult  to  get  the  effluent  at  the  outfall  works  to 
comply   with   these   figures ;     then   the    incubation    I 
which  he  believed  was  used  by  the  Chairman  in  his  Man- 
chester experiments,  supplied  a  want.     If  in  a  polluted 
stream  like  the  Rea  and  Tame  an  effluent  could  be  turned    ' 
out  that  would  not  putrefy  and  would  admit  of  coarse 
fish  living,  that  was  all  that  could  be  reasonably  expe 
He  took  it  that  that  was  the  object  of  the  figures  which 
Mr.  O'Shaughnessy  had  put  on  the  board,  showing  thai 
good  work  was  being  done  by  the  Tame  and  Rea  Drai 
Board. 

The  Chairman  said  he  was  not  the  originator  of  the 
process  ;  it  was  due  to  Mr.  Scudder. 

Mr.  Clifford  asked  whether  the  three  minutes' 
absorption  test,  before  and  after  incubation,  did  me 
putrescibility.  In  carrying  out  similar  tests  at  Man- 
chester some  difficulty  was  experienced  in  deciding 
whether  a  particular  sample  was  putrescent  or  not  when 
it  was  on  the  border  line  of  putrescibility.  Some  samples 
would  be  slightly  putrescent,  but  the  oxyeen  absorption 
showed  no  increase ;  others  would  remain  practically 
odourless,  yet  showed  a  slight  increase  in  the  oxygen 
absorption.  Xo  mention  was  made  as  to  the  indetinite- 
ness  of  the  test.  Had  Mr.  O'Shaughnessy  tried  the 
dissolved  oxygen  method  as  a  measure  of  putrescibility  ? 
Some  work  had  been  done  at  Manchester  bv  that  method. 
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the'  possible  effects  of  certain  tar  | luots  on 

minutes'  oxygen  abr.eiipii.ni 

I'r.  T.  S.  Prii  i  tion  with  Di 

1  iy  - 

if  the  relatii e  i olumee  of  wati  i  Ri  i 

ami  the  Tame  were  taken  into  consideration.     It  would 

thus  be  possible-  tei  obi  'in   a 

with  the  results  that  were  obtained  below  tl 

we  irks. 

Mr.  A.  II.  Hi  id  the  resul  ially  to 

Birmingham,  eef  course,  and  he  could  nol   see  how   I 

i    towns.     How  far  ■■•■ 
the    lei' I  liquot  and   so  on,  which   n 

age  in  enormous  i  the 

putrefaction?   A /lot  of  acid,  he  helieved,  alse  mgh 

tin'  special  method  of  purification.     If  that  method 

adopted,  the  same  results  would  ur  in  ttbe-r 

districts;  therefore,  he  though!  these  results  were  applic- 
able  to    Birmingham    only   and    could    not    be 
with  those  of  other  dist 

Mr.    YV.    W.    BrTLER   asked   whether   it    was  cut  :■ 
isle-  that  the  quantity  of  albuminoid  ammonia  coul 
ignored  so  long  as  the  effluent   was  not   putresoent.     It 
el    to   him    a   remarkable    statement.      If   he    had   a 
manufactory  and  wan  ke  use-  ol  the  stream  water 

referred  to.  he  would  naturally  look  upon  that  indication 
eif  albuminoid  ami  lus  from  his  own 

point  of  view-.  Would  Mr.  O'Shaughnessy  say  that,  as  the- 
water  was  not  putrescent,  he  had  a  good  defence  against 
the  charge  of  contamination  ! 

Mr.  O'Shaughnessy,  in  reply,  said  hi  mtially 

not  a  paper  dealing  with  de-tail-,  but  with  tl 
in  the  breeaele  -t  possible  way.  of  the  si-wage  effluent  on 
the  stream.  The  questions  which  different  speakers  had 
raised  wire'  mainly  questions  of  detail  As  Prof.  Frank- 
laud  surmised,  there  was  an  increase  in  the  amount  of 
nitrate  in  the  river  water  after  receiving  the  effluent,  but 
even  so,  if  the  test  for  putrefaction  was  not  applied 
directly,  there  was  no  guarantee  that  the  water  of  the 
tin  did  not  possess  a  greater  tendency  to  putrefy  after 
reception  of  the  purifii  After  all.  theireleeluctions, 

however  obtained,  must  ultimately  bo  submitted  to  a 
number  of  laymen  for  consideration,  ami  he  had  found  by 
irience  that  such  people  did  not  care  to  be  troubled 
with  a  lot  of  figures  which  they  only  very  partially  under- 
stood The  raison  d'itre  of  the  method  aud  tho  test  was 
to  supply  information  wliich  could  be  put  into  plain 
English,  and  readily  grasped  by  the  average  layman. 
It  was  quite  true  that  the  albuminoid  ammonia  and 
oxygen  absorbed  showed  an  increase,  but  that  increase  was 
very  sUght,  and  he  need  hardly  point  out  that  to  remove 
this  slight  increment  from,  say,  .25,000,000  galls,  of  water 
per  day  would  entail  an  enormous  expense.  Moreover — 
and  Mr.  Butler  had  referred  to  this  point — since  tic- 
tendency  of  the  river  water  to  putrefy  was  lessened,  they 
might  anticipate  that,  with  free  access  of  air  and  all  the 
purifying  agencies  of  the  stream  at  work,  the  river  water 
would  improve  as  it  flowed  .along.  This  he  actually 
found  to  be  the  case,  and  the  rate  of  improvement 
astonisuing. 

With  respect  to  Mr.  Tucker's  query.  The  test  consisted 
in  observing  the  amount  of  oxygen  absorbed  by  a  given 
volume  of  the  sample  from  acid  permanganate,  in 
three  minutes,  both  before  and  after  the  sample  had  been 
incubated  iu  a  closed  bottle  for  five  or  six  days  at  so 
With  regard  to  the  months  of  June  and  July,  Mr.  Tucker 
was  correct  in  his  surmises— one  was  very  wet  ami  the 
other  a  olry   mouth. 

Mr.  Clifford  hadremarked  on  the  indefiniteness  of  the 
test,  and  it  was  indefinite  with  respect  to  the  amount  of 
putrescibility.  He  had.  however,  used  the  term  "  per 
{active  tendencies''  aelvisedly,  for,  although  a  sample 
might  not  have  quite  enough  available  oxygen  to  remain 
non-putrescent  in  a  closed  bottle,  still  only  under  very 
exceptional  circumstances  would  the  same  water  putrefy 
when  exposed  in  the  river.     The  method  was  not  concerned 
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with  the   behaviour  of  au\    given  sample,    but    with   the 
general   conditions   obtaining   over    prolonged    pi 

With  respect  to  the  method  for  determining  the  rate  of 
absorption   of   dissolved   o  .    _  had   made   a   lao 

number    of    observations,    and    was    convinced    that    in 
experienced  hands  it  was  capable  of  giving  very  valuafa 
information  with  respect  to  the  behaviour  of  the 
contents    of    water.      Tar  .ere    not    present    in 

sufficient  quantity   to  interfere  when   pre 

were  like!;.  nfusingly  curious   results.      He 

agreed  with  Dr.   Eindlay's  objection  and  with   Dr.   Pi  i      - 
remark. 

Acid  discharges  were  certainly  inimical  to  biological 
treatment,    it    present    in    sufficient    quantity.     It 

•  try,    in    fact,    tc    exercise    consider.!:' 
that   point   of  view,   and   at    times   some  difficulty 
experienced  owing  to  those  waste  liquors.      A: 
time,  it  was  thought  that  Birmingham  sev,  I  no! 

successfully   treated   otherwi 
during  the  last  live   or  six  years  the  opposite  had   I 
demonstrated. 

The  Chairman  said  those  results  might  be   produced 
in  another  way.     If  the  sewage  were  treated  witn  a  lai 
proportion  of  antiseptic  chemicals,   then   the  number   of 
samples  putrefying  below  the  point  of  ingress  might    be 
less  than  that  of  tliose  putrefying  above.      Of  cum-.'.  I 
would  not  be  a  desirable  state  of  tilings,  because  on  fui 
dilution,  putrefaction  would  ensue.  But  if,  as  Mr.  U'Shaugh- 
nessy  assured  them,   the  nitrates  have  gone  up.  then   it 

obvious  that  the  smaller  putreseibility  of  the  samp 
below  the  works  was  due  to  the  presence  oi  nitrates  and 
not  to  the  presence  of  antiseptic  chemicals. 

Mr.  O'SHAUGHKESSY  said  that,  the  chemicals,  in  the 
original  sewage,  practically  did  not  affect  the  nature  of  the 
effluent  going  ou  rst  ot  all  had  to  go  tar 

septic  tanks  where  it  was  well  mixed,  and  every  drop  ■•■ 
water  to  which  those  figures  applied  had  to  filter  through 
an  average  of  4  ft.  b  in.  of  soil  before  it  reached  the  1 1  . 
so  that  tin  'In  micals  could  not  have  much  effect  on  the 
final  effluent. 


London   Section. 


ileclintj  held  at  Burlington? House,  on   .1/ 
April  2nd,  191 


MR.   a.  aoRnocx  salamon  iv  the  chap:. 


The  Chairman*  said  he  had  a  very  pleasant  duty  to 
perform,  namely,  to  inform  the  members  that  their 
American  brethren  whom  they  had  the  pleasure  of  welcom- 
ing last  summer,  had  sent  a  very  charming  recognition  of 
their  reception  in  the  form  of  an  engraved  tablet,  which 
they  desired  should  be  kept  as  a  permanent  record  of  the 
ire  which  their  visit  had  given  them.  The  wording 
was  as  follows  : — 

"The  American  members  of  the  Society  of  Chemical 
Industry  who  were  present  at  the  Annual  Meeting  in 
London,  1905,  and  participated  in  the  many  splendid 
tours,  receptions  and  entertainments  forming  the  great 
programme  provided  by  the  London  and  Provincial 
Sections  of  the  Society,  desire  to  place  on  record  in 
enduring  form  their  deep  appreciation  of  the  delightful 
hospitality  and  attention  extended  to  them  by  their 
British  fellow  member"'. 

"  In  expressing  their  thanks  and  gratitude  the  American 
members  feel  that  the  new-  and  more  intimate  relatii 
established  with  our  brothers  across  the  sea  by  the  meet- 
ing of  190.5.  have  broadened  and  strengthened  the  bonds 
of  love  and  friendship  already  so  firmly  established 
between  the  two  great  English-speaking  countries." 

The     Committee,    in    accepting    this    memento,     1 
instructed  their  Hon.  Secretary  to  write  to  the  Chairman 


of  the  \  immittee  in  New  York,  saying  how  much 

they  appreciated  this  token  from  their  fellow  members 
across  the  1  it  was  also  their  intention  to  ask  the 

Council  to  allow  it  to  be  hung  in  their  Council  Lb 
Westminster.     He    trusted    thai     would    meet    with    the 
approval  of  the  meeting. 


ROPINESS   FN   FLOUR   AND  BREAD  AND 
ITS    DETECTION    AND    PREVENTION. 

by   r..   J.    WATS 

During  the  hot  autumnal  months,  bakers  are  frequently 
confronted  with  the  outbreak  of  a  erious  disease  in  the 
bread  called  "  rope."  The  disease  generally  declares 
itself  within  12  to  IS  hours,  after  the  loaf  has  left  the  oven, 
At  first,  the  bread  acquires  a  faint,  sickly  odour,  and. 
upon  cutting  open,  the  crumb  of  the  loaf  is  found  to  bo 
infected  with  brownish  spots,  larger  and  more  numerous 
at  the  centre  of  the  loaf.  With  the  progress  of  the  dise 
the  spots  gradually  expand  until  the  centre  of  the  loaf 
becomes  moist  and  sticky.  The  infected  portions  can 
be  drawn  into  long,  gummy  threads,  hence  the  name  of 
the  disease.  If  conditions  are  favourable,  the  whole  of 
the  crumb  tin  illy  becomes  reduced  to  a  slimy,  brownish 
mass,  and  presents  the  appearance  of  having  been  satu- 
rated with  molasses,  emitting  a  strong  valerian-like  odour. 
Bread  which  contains  bran,  s-ach  as  wholemeal,  Graham 
bread,  rye  bread  and  patent  bread  which  contains  more 
or  less  of  the  germ  and  husk,  is  much  more  frequently 
attacked  by  the  disease,  than  is  bread  made  entirely  fi 
white  flour,  but  the  disease  is  not  uncommon  in  white 
bread.  The  straight  giade  flours,  i.e.,  those  made  fri 
the  flour  obtained  on  the  break  rolls,  and  hence  more  or 
less  contaminated  with  the  dust  and  bran  fragments, 
appear  to  be  more  liable  to  attack  than  the  patent  grades, 
made  from  the  line  clean  semolina,  obtained  from  the  heart 
of  the  endosperm. 

All  modern  writers  airree  in  ascribing  this  disease  to 
bacterial  actii  it  v.  but  a.  wide  difference  of  opinion  appears 
to  exist,  in  this  country,  as  to  the  nature  of  the  spe  i 
bacillus.     Bopiness    in    liquids    has    been    exhaustively 
studied    by    many   workers,    and    English   writers   upon 

bread    have    g rally    attributed   to   organisms   isolated 

from  such  solutions,  the  power  to  also  produce  ropiness 
in  bread  thus  : — 

IT.  Jnqo  ("  Science  and  Art  of  Breadmaking,"  1895) 
quotes  Morris  and  Moritz  as  having  traced  ropiness  in  beer 
to  Pediococcus  Ci  ri  visits,  and  considers  that  the  ropiness 
of  bread  is  probably  due  to  similar  origin. 

P  Schutzenberger  ("Fermentation.''  4th  Edition,  1886) 
devotes  a  chapter  tc  -viscous  fermentations  and  quotes 
observations  of  Pasteur,  who  found  small  globular  organ- 
isms 0-0012  to  0-0014  mm.  in  size,  which  grew  at  30°  <'.  in 
solutions  containing  sugar. 

The  products  of  the  organism  per  100  grms.  of  sugar,  are 
stated  to  be  mannite  51-09,  crnm  45-5.  carbon  dioxide  li-ls. 

These  observations  have  been  largely  used  by  writers 
upon  breadmaking  in  explaining  the  causes  of  ropiness 
in  bread  and  the  products  resulting  from  it. 

Besulting  from  a  comprehensive  investigation  of 
16  samples  of  ropy  bread  found  in  Germany,  J.  Vagal 
("Zeits.  f.  Hygiene  und  Infektions  Krankheiten,"  26. 
393)  isolated  two  species  of  bacteria  which  he  identified 
as  being  members  of  the  group  of  potato  bacilli,  and 
which   he   named   B.    Pat  is   I.    and   B.   Panis 

Viscosus  II.  respectively.  Jackenack  ("  Z.  Anal. 
(hem.."  39.  T3|  found  a  similar  organism  in  a  black 
bread  which  he  investigated. 

The  finding  of  potato  bacilli  in  bread  has  also  been 
reported  by  other  workers,  among  whom,  Ufflemann, 
Eiml  Laurent.  Kratschmer.  and  Nicmilowicz  should  be 
mentioned. 

So  far  as  I  am  aware,  however,  no  investigation  i  f  the 
organism  to  be  found  in  ropy  bread,  occurring  in  this 
country,  has  hitherto  been  published,  I  therefore  take 
the  opportunity  of  recording  the  following  observations  : — 
A  brown  loaf  was  taken  from  a  batch  of  bread  which  had 
gone  very  ropy,  portions  of  the  sticky  material  from  the 
centre  of  the  loaf  were  removed  with  a  sterile  platinum 
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needle  and  mashi  d  in  a  little 

nutrient  it 

.  i.  'mil  oultii  ited  .11  28*  C  in  the  inoul 
reed  in  -l  hours  iii'.iii  all  the  media,  viz.,  nul 
gelatin,  ag  d  ore  id,  and  in 

micro  unination    showed    all    I  <  a 

motili     bo 
oulturl 

nts  upon  the  produi  tion 
ness  in  bre  id  made  with  a  known  aounu  Bo 

1.  Sound   loaves   two  days'   old   were  taken,   and   cut 
into   t m . »   with    a    sterilised   knife.     One   hall 
infected   with  three  loopsful   of  a   worl    culture,   al 
centre  of  the  cromb, 
ohamber  at  a  constant    tomperatui 

1  half  which  had  not  i    fi    ted.heing 

placed  side  by  side  with  the  ti  to  fori 

The  results  from  four  of  these  tesl 
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'  1 


Xo. 


kept  in  moist  chamber  i  rat nr:-. 


j  Loaf  loopsfol  of  wort  culture. 


Small  brown  patch  in  12  hours,  gradually  extending  until 
:  crumb  had  tarn  destroyed  in  it  da 
bs   appeared   in    14   hours,    very   gradual   increase 
during  7-day  test. 
Crumb  compl  >  in  days  ami  reduced  to 

- 
1    c.c.    wort     cnltore     inoculated.      1  !    patch 

in  8  day*. 


Temp' 
incubator. 


i  Loaf  not  inoculated  !. 


SO    I 

of  mou  it  151     day. 

Mould 
|  appeared  at   12th  day. 

alned  quite  sound  and  free  from  ropil 

Kepi  in  dry  air  al  ' 

any  riiui  of  rope  during  teat  ol  8  days. 


In  each  of  the  tests,  ropiness  was  found  to 
develop  in  she  inoi  ulated  portion  of  the  loaf  to  such 
an  extent  in  12  hours,  as  to  be  unmistakably  recognised. 
The  rapidity  with  which  it  spread  throughout  the  mass 
depended  upon  the  temperature.  The  higher  tempera- 
tures i  35  < '.  I"  (  celera!  ing  it.  In  no 
ilhl  the  uninfected  portion  develop  ropiness,  though  the 
test  w:is  continued  until  moulds  (chiefly  penicdlium) 
made  their  appearance 

A    number  of   bal  i  ere  next   made,   a,  patent 

flour  being  selected  for  the  purpose  which  had  been 
previously  t  -ted  and  found  to  yield  perfectly  sound 
bread. 

Note. — Patent    flours   are    produced   entirely   from    the 
centre  of  the  endosperm. 

The  doughs  were  made  with  distilled  water  in  a  porcelain 
trough,  compress  c>r  fermenting. 

The   proportion  of  materials   used   was  similar  to  that 


temperature  and  in   moist   air,  whilst  th  utlvea 

temperature     o         en  days,  with  a 

further  four  days  al  room  temperature  (about»14     -18   I     . 

■  the 
effect  of  low  temperature  alone  as  compared  with  low- 
temperature  and  moisture. 

!  :<    I'  ible  IT.   u  ill  be  found  the  resul 
this    series     of    tests.      Photograph    I.    illustrates    the 
appearance   of   test   9.      In    no    case    did     any    of   the 
bread  made  from  the  .  inoculated  with  cull 

Of    the    bacillus,   develop  r 

tore  at   which   the   loaf  was  kept    d 

without  effe 
tares.     On   the   other   hand,    every   portion,    in 
of  the  quantity  of  culture  added,  d  tempera- 

between  _•">   —30°  C.  in  a  mosphere.     The 

presence  of  the  di  I  ted  by  the  character- 

istic o  lour  accompanying  its  development,   long   before 
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Brand        Amount  of 
K           of          wort  culture 

sa       four 

ugh. 

1 

Loaf  kept  in 

Temp. 

if  kept  in  dry  clipboard 
at  temperature  14'  — 18   ■ 

1  day. 

2  days.               3  d 

4  .; . 

r. 

2  days.  4  d 

grade 

8 

- 
9 

10 

11 

Suspected 

flour 

1   •  .  . 
- 

4  C.C. 

5  c.c. 

Ropy  smell 

"        " 

Very   - 
smell 

ropy 

Cram'' 

coli  aired 

Slight! 

Crumb 

pinkish 

dis- 
dain i 

throu 
crumb 

rumb 
uuite. 

n  and 
Brown 

■ 

SOUS  ! 

Quite      Quite 
sound 
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any  obvious  changes  in  the  bread  had  made  their  appear- 
ance. After  a  variable  period  the  peculiar  browning  and 
softening  of  the  crumb  made  its  appearance  which  is 
indicative  of  the  advanced  stages  of  the  disease. 

In  order  to  further  test  the  influence  of  atmospheric 
conditions,  a  sound  loaf  was  taken,  cut  into  two  and  each 
half  treated  with  1  C.c.  of  a  wort  culture.  One  of  these 
sections  was  kept  at  2#  C.  in  the  moist  chamber,  and 
the  other  at  US'  C.  in  a  dry  cupboard,  the  crumb  being 
kept  moist  with  sterilised  water.  The  portion  in  the 
moist  chamber  became  quite  ropy  in  '24  hours,  whilst 
the  other  half  did  not  show  any  sign  of  the  disease  at  the 
end  of  28  days  though  still  quite  mcist.  Fig.  II.  shows 
the  condition  of  these  two  pieces. 

Elevated  temperature  would  thus  appear  to  be  abso- 
lutely necessary  to  the  development  of  ropiness  in  bread, 
even  when  the  bacillus  is  present  in  large  numbers, 
moisture  alone  when  temperature  is  low,  being  incapable 
of  causing  its  appearance. 

In  the  course  of  experimenting  with  cultures  in  various 
media  it  was  found  that  acidity  either  checked,  or 
altogether  stopped  the  growth  of  the  organism,  according 
t<>  the  degree  of  acidity  present. 

Thus  flasks  of  peptone  wort  containing  0-1  per  cent, 
acetic  acid  were  inoculated  with  three  loopsful  of  a  young 
agar  culture,  and  incubated  at  28°  C.  Controls  with 
peptone  wort  containing  no  acetic  acid  being  run  at  the 
same  time.  In  the  acid  flasks  no  growth  was  obtained, 
but  the  neutral  flask  developed  a  good  culture.  In  a 
further  experiment  0-06  per  cent,  acetic  acid  yielded 
similar  results.  When  lactic  acid  was  substituted  for 
acetic  acid  it  was  found  that  alcoholic  fermentation 
occurred  in  one  of  the  flasks,  but  the  rope  bacillus  could 
not  be  detected  either  by  the  growth  in  the  medium  or 
by  microscopic  examination,  whilst  in  the  other  flasks 
results  similar  to  those  produced  by  acetic  acid  were 
obtained. 

It  appeared  to  be  probable,  therefore,  that  if  slight 
acidity  of  the  medium  prevented  the  growth  of  the  bacillus 
in  liquid  cultures,  it  should  be  possible  to  entirely  suppress 
the  disease  in  breads  if  the  doughs  were  made  slightly 
acid.  A  series  of  loaves  was  accordingly  made,  the 
doughs  of  which  were  rendered  slightly  acid  with 
varying  proportions  of  acetic  and  lactic  acids.  A 
relatively  large  amount  of  wort  culture  was  added  to 
each  dough.     The  quality  of  acid  used  in  these  doughs 


has  been  calculated  into  pounds  of  real  acid  per  sack  of 
flour,  as  this  is  most  convenient  for  bakery  purposes. 
The  quantities  used,  with  results  obtained,  will  be  found 
in  Table  III. 

Photograph  III.  shows  the  results  obtained  from  a 
parallel  experiment.  Both  these  loaves  were  made  from 
the  same  flour,  yeast,  &c,  anil  each  dough  was  mixed 
with  5  c.c.  of  the  same  wort  culture  of  the  bacillus.  To 
one  of  the  doughs  was  then  added  0-3  of  acetic  acid,  whilst 
the  second  dough  was  left  in  the  natural  condition.  Fer- 
mentation and  baking  were  precisely  similar  for  both 
loaves.  After  baking  they  were  both  kept  in  the  moist 
chamber  at  27°  C.  The  loaf  marked,  A,  which  contained 
no  added  acid,  became  distinctly  ropy  in  24  hours,  the 
disease  progressing  rapidly  during  the  remainder  of  the  test, 
Loaf,  B,  which  contained  acid,  was  perfectly  sound  at 
the  end  of  five  days  when  the  photograph  was  taken. 

These  acid  loaves  wero  generally  of  good  bulk  and 
sweet  and,  with  exception  of  experiment  13,  they  did  not 
betray  any  sign  of  acidity  to  the  taste  or  smell.  On 
account  of  the  rapidity  with  which  the  acids  used  affect 
the  gluten,  it  was  always  necessary  to  see  that  the  fer- 
mentation was  not  prolonged  unduly,  but,  it  was  never 
found  to  be  difficult  to  control  this  action,  so  long  as  tho 
acid  did  not  exceed  about  1  lb.  per  sack  of  flour. 

In  experiment  13,  mentioned  above,  the  acid  did  break 
down  the  elasticity  of  the  gluten  and  the  resulting  bread 
was  heavy,  close  and  damp,  a  condition  presumably 
favourable  to  the  bacillus,  but  it  will  he  noted  that  the 
disease  did  not  manifest  itself. 

A  consideration  of  all  the  results  obtained  leads  to  the 
conclusion  that  the  addition  of  a  small  quantity  of  acetic 
acid  to  the  dough  will  effectually  prevent  the  appearance 
of  ropiness  in  the  resulting  bread  during  much  longer  period 
than  bread  is  usually  kept.  The  minimum  quantity  of 
acid  appears  to  be  about  0-3  lbs.  per  sack  of  flour,  whilst 
a  maximum  of  0-7  lbs.  should  not  be  exceeded  on  account 
of  its  softening  action  upon  the  gluten. 

When  lactic  acid  is  employed  as  a  preventive,  the 
minimum  quantity  is  greater;  below'  0-6  lbs.  per  sack  its 
action  is  somewhat  uncertain.  The  greater  softening 
action  of  this  acid  upon  gluten  must  not  be  lost  sight  of 
when  considering  the  quantity  to  use. 

The  resistance  of  the  bacillus,  or  its  spcres,  to  heat  is 
very  great  indeed,  as  was  shown  by  the  following  experi- 
ments : — A    peptone    wort    culture    was    immersed    in    a 


Table   111.— Acid  Braids. 


Brand  of 

Acid 

No.  of  ccm. 
peptone  wort 

Kept  in 

moist  chamber  at  a  constant  temperature,  i»i 

28°  C.  for 

.No. 

flour    used 
in  raakiug 

used  per 
sack  of 

culture 

added  to 

dough. 

Hour. 

dough. 

3  days. 

5  days. 

7  days. 

10  days. 

14  days. 

lbs. 

c.c. 

13 

Patent  grade 

\i  .  He      1-06 

5 

— 

— 

— 

— 

Quite  sound 

11 

V-b 

5 

— 

— 

— 

— 

,,         ,, 

15 

" 

0-4 

5 

Mould  appears 
luit  no  Bign  of 
rope 

Quite  free  from 
rope 

16 

0-3 

10 

— 

— 

— 

,, 

17 

" 

U-25 

10 

Sound 

Faint  ropy 

odour 

Slight  dis- 
culoration 

Moist 

Quite  ropy  but 
development 
slow 

18 

Baker'8  grade 

containing  rope 

bacillus 

0-3 

none 

No  sign  of  rope 

Mould  appeared, 
no  sign  of  ropi- 
ness 

19 

'* 

0-3 

none 

— 

— 

— 

" 

Quite  free  from 
ropineas 

20 

Patent  grade 

Lactic    0-8 

5 

— 

■ 

_ 

Mould 
appeared 

Xo  sign  of  ropi- 
ness 

21 

0-6 

5 

— 

— 

— 

,, 

22 

'■'■ 

0-5 

5 

— 

— 

Slightly  ropy 

Crumb  dis- 
coloured 

Rope     develop- 
ing slowly 

■i:: 

" 

0-5 

5 

Slight  indica- 
tion of  ropi- 
ness. 

24 

Baker's  grade 

containing  rope 

bacillus 

1-0 

none 

Perfectly  sound 
and    free    from 
ropiness 

25 

» 

0-4 

none 

— 

— 

— 

Mould 

appeared 

» 

26 

0-3 

none 

— 

— 

— 

,, 

27 

Patent  grade 

Acetic    0-3 

20 

Quite  free  from 
ropiness 

IiopK   i:\iilmu\t  l>. — DourIi  nindc  with  ultnre 

Appearance  after  7  laj  Half  kept  at  90   ('.in  moist 

sir  ;  (6    Hall  kepi  at  18°  C  in  dry  nir. 


'    Loaf  infected   with  1   c.c.  t>f  b    Check  half   of   same    loaf, 

pure  culture  in  peptonised  wort,  infected;   kept  at  15*  0. 

lifter    eight    days'    incubating  in  dry  air. 
at  30°  I                  I  air. 


III. 


ROPE  EXPERIMENTS. — Both  loaves  made  of  same  flour  and  contain  5  c.c.  wort 
culture  of  rope  barillas  : —  a)  Containing  no  acid  ;  (6  Containing  0"3  acetic  acid 
after  five  days'  incubation. 

IV. 


*,<: 

>> 


j 


V. 


.-...   ' 


'.,   ft   -  \  " 


i     V. 


H     '» 


1   i  -^ 


RorF.  EXPERIMENTS. — Loaf    made    with  patent  floor,    and   raised    with 
baking  powder;  5  c.c.  wort  culture  of  bacillus  added  to  dough. 


X.  500. 
Preparation  from  ropy  loaf  made  from  patent  flour  and  inoculated 
with  5  c.c  peptone  wort  culture  obtained,  from  flour. 
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boiling  water-bath  for  30  minutes  on  three 
days.    Streak  oultures  on   agar    were   made  aftei 
boiling  an. I  incubated  at  28    C.     All  (In-  oulturea  yielded 
vigorous  growths,  an. I   bread  tubes  inoculated    Erom 
thrice-boiled    wort    became   typically   ropy.      Mi  ro 
examination  oi  the  cultun  ... 

ism  as  waa  originally  isol  ited. 

Two  dou  ha  were  nexi  inocul  ited  with  portions  of  thia 
I.. air. I  ml i  u iv.  Fermented  and  baked  aa  before.  The  results 
will  la-  found  in  Table  1\ . 


or  Hour  store;   dirt  accumulating    in  false  bottomland 
lave  each  in  turn  hi  i  n  adi  u 

I.-  cause  ol    the  sudden  appearai "i   thi 

an. I  rial. oral.'  method     foi    i"  i   sterilising   all 

iratus  have  been  devi  i  means  of  eradi- 

cating it  «  hen  it  has  . 

Sucl itboda   have  inade 

quate  t..    i  red  end,  even  when  carried 

i.,  the  extent  .•'  putting  in  a  complete  m  ■■  naila 

and  reconstructing  the  baki  hou 


IV. 

Boiled  Culture. 

N.i 

i  :  .in     i-  ■  i 

■    worl 

.Hilar-'  ...H.'.l 
in  tin-  di 

12   1 

p|  in  in. .ist  chamber  at 
21  hours.           48  hours.           72  hours. 

i    if  kepi 
i     in  dry 
cupboard  f<  -r 

7   a 

28 

Pab  ' 

i  riiinb  dark 
in  colour 

Dam] 

i|iiit. 

crumb      Quite  sound 

ured 

■• 

1-0 

— 

[lopy  ami !! 

Crumb 
darkened  in 

iir'.un  c ured 

The  noteworthy  feature  of  these  testa  was  that,  after 
three  boltings  of  30  minutes  and  one  baking  of  40  nun 
the  organism  was  not  only  alive  but  extremely  active, 
the  disease  appearing  somewhat  earlier  and  spreading  with 
greater  rapidity.  Tins  test  also  shows  how  hopeless 
task  the  baker  is  recommended  to  undertake,  when  he  is 
told  to  give  bread  liable  to  rope  an  extra  long  baking,  ill 
order  to  prevent  the  disease  appearing. 

The  morphological  ami  cultural  characteristics  of  the 
organism  isolated  from  the  bread  and  from  the  various 
media,  are  as  follows  : — A  short  rod  with  rounded  ends. 
frequently  united  in  pairs,  seldom  in  chains  of  more  than 
three.  It  readily  forms  ..v.. id  spores  which  almost 
entirely  till  the  cell.  In  length,  it  is  from  1 — 1-25  fi ;  in 
breadth.  0-75  U, 

The  miero-photo  of  the  organism.  Fig.  IV.,  is  taken 
from  one  of  the  loaves  inoculated  with  a  peptone  wort 
culture  of  the  bacillus,  which  had  been  started  from  flour. 

In  hanging  drop. — Sluggishly  motile,  organism  sur- 
rounded by  a  translucent  capsule. 

Staining. — Good   by  Gram,  Carbol   Fuchsin.  Methylene 
Blue.  Spore   staining  very  difficult,  usually  only  successful 
by  .Midler's  method.    Grows  best  at  temperatures  between 
10    ( '..  st  ignates  at   15    C. 

Agar. — .Smeary  white  growth,  brownish  on  looking 
through  the  medium,  edges  of  growth  irregular.  Whitish 
film  on  water  of  condensation. 

Gelatin. — Shining,  barely  visible,  filmy  growth,  very 
slowly  liquefying  the  medium. 

Wort  gelatin. — White  crinkled  growth,  slowly  liquefying 
medium. 

Peptonitt  i  wort. — Rapid  growth,  rendering  liquid  turbid, 
and  forming  a  slimy  gelatinous  film  on  the  sides  of  tlask 
and  surface  of  liquid.  The  wort  acquires  a  faintly  urinous 
odour. 

Sterilised  bread. — Becomes  brownish,  as  if  saturated 
with  syrup,  and  is  gradually  converted  into  a  moist 
viscous  mass,  emitting  a  strong  valerian-like  odour. 

Milk  is  coagulated,  clot  partially  redissolving  upon  long 
action. 

Potato. — Quickly  becomes  covered  with  a  white  crink- 
ling growth  which  turns  brown  with  age.  A  peculiar  burnt. 
musty  odour  is  evolved. 

The  foregoing  characteristics  leave  little  doubt  as  to 
the  identity  of  the  organism  with  bacillus  mesenterieui 
fuscus  (Flugge.  Lehmann  and  Neumann's  "  Atlas 
of  Bacteriology,"  page  326,  Plate  43). 

The  bacillus  is  a  frequent  inhabitant  of  soil,  vegetables. 
Be,  and  doubtless  also  of  the  cereals. 

Perhaps  the  most  important  question,  from  the  practical 
baker's  point  of  view.  is.  how-  and  when  the  bacillus  gains 
access  to  his  doughs.  It  would  appear  from  a  perusal 
of  the  methods  generally  advocated  for  the  prevention 
or  cure  of  rope,  that  the  bakers  are  to  be  held  almost 
entirely  to  blame  for  its  appearance  in  the  bakery. 

Dampness  and  insufficient  ventilation  of  the  bakehcuse 


It    lias   been  noticed,   however,   in   more   t'i 
ili.it  a  complete  change  of  flour  was  accompanied   by  a 
disappearance   of  the   disease  equally   as   sudden  aa  its 

.inset.     The  suggestion  thai  thef) •  was  the  real  medium 

conveying  the  bacillus,  or  its  sp  been  vigorously 

combatted  by  millers,  but  positive  and  conclusive 
evidence,  either  for  or  against  this  view,  does  not  appear 
to  have  been  available  hitherto. 

During  the  autumn  of  1905,  a  large  linn  of  bakers  in 
the  North  had  the  misfortune  to  find  their  bread  suddenly 
attacked  by  this  disease.  They  dealt  promptly  with 
the  matter  by  discarding  all  Hour  in  stock  and 
i.  placing  it  with  fresh  flour  from  a  totally  different 
source.  As  a  result,  the  trouble  immediately  disappeared. 
\  series  of  careful  baking  tests  of  each  of  the  brands 
of  flour  forming  the  old  stork  was  then  undertaken, 
with  the  result  that  all  but  one  brand  were  found  to  be 
perfectly  sound.  Every  blended  Hour  int..  which  this 
particular  brand  entered  was  also  found  to  yield  bread 
which  became  ropy.  The  evidence  was  conclusive  that 
this  flour  carried  the  bacillus  and  had  been  the  meal 
introducing  rope  into  the  bakery.  At  my  request  the 
firm  kindly  furnished  me  with  some  of  tin--  flour  for 
investigation.       It  was  an  ordinary  bakers  some- 

what  soft  and  of  low  water  absorbing  capacity.  It  con- 
tained 10-45  per  cent,  dry  gluten  grey  and  rather  short  in 
texture,  the  soluble  matter  was  4-46  per  cent,  and  the 
reaction  was  slightly  acid  (0*132  acetic  acid  per  100  grms). 

A  series  of  cultures  upon  various  media  was  started, 
using  a  very  thin  paste  of  the  flour  made  by  thoroughly 
triturating  'l  grm.  of  flour  with  100  O.C.  Bterile  distilled 
water,  the  medium  being  inoculated  with  1  loopful  of 
the  well  stirred  emulsion.  Upon  cultivation,  growths 
were  obtained  identical  with  those  previously  isolated 
from  ropy  bread. 

Sterilised  bread  was  rapidly  turned  completely  ropy 
by  one  loopful  of  the  Hour  mixture;  check  tubes  run 
concurrently  remaining   unchanged. 

From  each  of  these  cultures  stained  preparations  were 
made  which  upon  microscopic  examination  revealed 
short  sporing  bacillus,  similar  to  the  B.  Metentencv* 
previously  isolated  from  bread.  Fresh  subcultures  in 
peptone  wort  were  started  and  baking  tests  afterward- 
made  with  them  using  'the  patent  Hour  employed 
previously. 

The  whole  series  amounting  to  10  loaves  became  ropy 
within  4S  hours. 

A  set  cf  loaves  was  made  from  the  suspected  flour  alone, 
without  addition  of  any  culture.  (In  testing  these  in 
a  similar  manner  to  those  recorded  in  Table  II..  it  was 
found  that  all  the  half  loaves  kept  at  26°— 30°  C.  in  moist 
air  became  thoroughly  ropy,  whilst  the  check  portions 
maintained  at  low  temperatures  14°— 16°  C.  remained 
sound  during  testing  periods  of  14  days. 

A  repetition  of  the  acid  experiments  yielded  results 
in  conformity  with  those  in  Table  III.     Portions  of  the 
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ected  Hour  made  into  bread  with  addition  of  ai  id 
did  no*  go  ropy  during  the  usual  testing  period  (see 
Table  III..  Nos.  18,  l:>.  24,  25,  26). 

The  above  series  of  tests  having  shown  thai  the  bacillus 
was,  undoubtedly,  present  in  this  sample  of  flour,  an 
attempt  was  made  to  see  whether  yi  i  any  way 

essential  to  the  development   of    thi  i  in  bread. 

Accordingly  some  loaves  were  made  without  yeast,  a 
commercial  baking  powder  in  the  proportion  of  10  grm=. 
in  280grms.  flour  being  substituted  as  the  ae'rati 

In  all  live  tests  were  made,  and  a  re  to  Table  V., 

Photo  V.,  will  shon  that  ropiness  appeared  in  the  usual 
time  in  each  case,  demonstrating  that  the  development 
of  the  disease  is  independent  of  the  presence  of  yeast. 


at28°C.  In  the  bakery,  the prover would  lie  found  equally 
efficient,  or  the  neighbourhood  of  the  oven,  provided 
suitable  means  be  taken  to  protect  the  tubes  from  dust 
and  accident. 

At  the  expiration  of  24  hours  the  tubes  should  be 
examined,  both  for  appearance  of  the  bread  and  also  by 
smell  for  indications  of  ropiness.  If  />.  Mcxentrric  ie 
present,  the  whole  of  the  tubes  containing  the  flour  solu  on 
will  generally  exhibit  positive  indications  of  ropiness,  the 
check  tubes  remaining  unchanged.  The  experiment 
should  he  continued  a  further  period  of  24  hours,  with 
examinations  at  intervals,  for  confirmation,  by  noting  the 
rate  of  increase  of  the  disease,  which  is  usually  rapid. 

If  a  portion  only  of  the  inoculated  tubes  shows  signs  of 


Table    V.—  Bating  Powder. 


Brand  of 

tiour 

used  for 

making  dough. 

No    of  c.e. 
peptone  wort 

culture  of 
1  ai-illus  added. 

J  Loaf  kept  in  moist  chamber. 

}  Loaf  kept  at  room  temperature. 

Temp. 

•c. 

Temp. 

0 
31 
32 
33 

34 

Suspected  flour 
entire  j 

Patent  grade 

(  25"per  cent,  sus- 
pected tleur 
75    per    cent. 
patents 

Patent  grade 

None 

2  e.e. 
5  c.e. 
Hone 

5    B.C. 

Ropy  in  24  hours 

Ropy  in  3fi  hours  but  not  very 

pronounced 
Ropy  in  36  hours,  large  central 

patch  in  4  days 
Apparently  sound  for  30  hours 

1     ropy  odour  in  48  hours 
Crumb     coloured    pink    in    60 

hours 
Ropy  in  30  hours,  entire  crumb 

discoloured  in  72  hours 

27 
30 

2S 
28 

26 

Quite  sound  and  apparently  sweet  at 
expiration  of  4  days,  kept  dry 

Surface  kept  moist  by  distilled  water 
Quite  sound  for  96  hours 

Perfectly  sound  at  end  of  48  hours 

Sound  at  end  of  96  hours 

16 
18 

18 

16 

In  this  case  the  evidence  establishes  beyond  doubt  I  lie. 
existence  of  the  bacillus  in  the  flour,  but  there  is  reason 
for  the  view  that,  in  modern  practice,  flour  is  the  only 
material  responsible  for  the  appearance  of  this  disease. 

It  must  be  mentioned  that,  hi  the  past,  the  introduction 
oi  rope  bacillus  may  occasionally  have  been  due  to  the 
use  of  potato  ferments.  The  use  of  potatoes  is  now 
almost  obsolete,  certainly  among  progressive  bakers,  and 
the  fact  that  B.  Meseniericua  is  known  to  commonly 
exist  upon  potatoes  should  furnish  a  strong  additional 
reason  for  the  abandonment  of  their  use  in  bread-making. 

The  loss  and  anxiety  entailed  when  goods  became 
attacked  by  rope,  renders  a  reliable  and  rapid  test  for 
the  presence  of  B.   Mesentericug  very  desirable. 

I  find  that  the  following  test  satisfies  all  the  requirements 
of  tlie  practical  baker,  it  is  very  delicate,  a  positive 
result  being  readily  obtained  from  0"02  grins,  of  a  ropy 
Hour.  On  the  other  hand,  there  is  no  fear  that  genuinely 
sound  Minus  will  fail  to  pass  the  test,  because  they  do  not 
d  appearances  which  resemble  ropiness  in  the  time 
proposed  as  a  limit.  Ten  large  lest  tubes  (6  in.  by  1  in.) 
are  thoroughly  boiled  in  water  for  one  hour,  washed  and 
drained.  When  drained  place  in  tie-  oven  and  bake  at 
232  ( !.  (4.1H  1'.)  for  three  hours  to  completely  sterilise  them. 
Cool  and  then  place  into  each  tube  a  finger  of  bread 
.'i  in.  by  .V  in.  by  A  in.,  cut  from  the  centre  of  the  same 
2-day  old  loaf.  (The  average  weight  of  each  piece  is 
5   gn  oisten   each   piece   with   5   c.e.    of   recently 

boiled  distilled  water,  then  plug  all  tubes  with  cotton 
wool  and  sterilise  by  immersion  in  boiling  water  for  one  hour 
"i  tl  ci  in  .-ive  days.  These  tubes  are  conveniently 
prepared  in  batches  a  few  days  previous  to  being  required. 

In  order  to  test  a  Hour,  2  grins,  are  taken  from  sample 

and    well    mixed    with    100   e.e.    of   distilled  water.     The 

beaker  -  ontaining  (he  mixture  is  placed  in  a  boilii   ;  n ater 

batb   for  30  minutes,   in  order  to  destroj    all   organisms 

pt  spore  formers  like  /;.   1/  ,        ,  ,\  e. 

To    II  of     Hi    prepared    lubes    add    Successively 

1   to  7  c.e.  of  the   boiled   Hour  mixture,  leaving  tin- Unci 
■    tubes  to  serve  as  cheeks.     Number  the  tubes 
in  rotation.     The  precaution  of  having  three  check  lube 
r     in  ie  known  vitalii       I      i    i       uteri- 

i]   l    io  test  should  be  coi  itor; 

be<  I    I  abee  remain  <joif  e  sound. 
Immediately  the  tubes  have  been        0        lied,  the  wool 
.  -  aie  replaced,  and  the  10  tubes  put  into  an  incubator 


ropiness,  it  is  better  to  repeat  the  experiment  before  con- 
demning the  flour  ;  when  the  bacillus  is  present  in  danger- 
ous number,  indications  can  usually  be  found  inevery 
tube  inoculated,  though  frequently  not  yielding  a  growth 
proportional  to  the  amount  of  flour  solution  added. 

If  the  tubes  reveal  no  indication  of  ropiness  in  48  hours, 
the  flour  may  be  passed  as  sound.  It  is  not  practicable 
to  prolong  the  experiment  beyond  48  hours  on  account 
of  the  development  of  other  organisms,  moulds,  &c. 
When  B.  MeserUerictts  is  present,  its  existence  is  always 
manifested  within  3b  hours  of  starting  the  test. 

Simmary. 

Ropiness  in  bread  is  produced  by  varieties  of  Bacillus 
Wesentericus  (Fliigge).  The  bacillus  is  introduced  into 
the  dough  through  the  flour,  in  which  material  it  sometimes 
occurs  in  large  numbers,  possibly  coming  from  the  bran 
coats.  Breads  containing  bran  and  straight  grade  white 
flours  are  most  prone  to  develop  ropiness. 

The  bacillus  is  a  prolific  spore  former,  the  spores  being 
capable  of  resisting  high  temperatures  for  prolonged 
periods. 

Once  present  in  the  dough,  development  of  the  bacillus, 
after  bread  has  been  made,  depends  partly  upon  the  re- 
action of  the  bread  and  partly  upon  atmospheric  conditions. 

15read  is  only  faintly  acid  in  reaction  and  always 
insufficiently  so  to  naturally  prevent  the  development 
and  spread  of  ropiness.  but  if  the  acidity  be  increased  by 
addition  of  small  quantities  of  acetic  acid  to  the  dough, 
development,  can  be  prevented. 

Low  temperature  and  dryness  of  the  bread  store  tend 
to  suppress  development,  but  the  maximum  temperature 
of  18°  C.  (65°  V.)  cannot  be  exceeded  without  great  risk. 

When  a  batch  of  bread  is  found  to  be  ropy,  all  Hour  in 
stock  should  be  at  nine  lesle'l.  so  as  to  locate  the  infected 
stock  and  in  the  meantime  fresh  supplies  of  flour  from  a 
different  .source  should  be  laid  in. 

When  the  infected  batch  of  Hour  has  been  discovered, 
it  should  be  isolated,  so  that  it  can  be  worked  up  under 
iiiu        i    i|  us     which     are     most    unfavourable  to  the 

development  of  the  baoilius,  i.e.,  the  doughs  being  made 
slightly  acid  and  the  bread  being  quickly  cooled  and  kepi. 
at  low  temperature  during  storage.  Such  flour  uiight 
advantageously  be  kept  until  the  colder  months,  when 
the  prospects  of  development  are  at  a  minimum. 


1  Ollfl.  J 


Dunne,  the  summer  months  the  dan 
ropy  ilniir  tirely  obviated  bj  the  applii 

test  i"  a  sample  of  the 


I' 

1  boon  much  in  I 

this  contamination  oi  Hour,  n*1   the}   would  nil  agi 

in  the  flour  ii self,  and 
i 
wore  nkefy  to  be  used      The  author  recommended 
employment  of  lacti  rents,  lint 

he  ac  portion  in  which  he  suggested 

nse   would   nol  deleterious  effeot   on   tin'   bi 

produced.     The  sample  exhibited  at  the  .lose  oi  the  p 
smelt  very  Btronglj  o  id,  which  would  certainly 

ho  objectionable.     He  did  not  know  whether  ho  had  Fo 
that  with  laotic  acid  he  oould  prepare  a  bread  with  no 
injurious  properties.     He  would  also  call  attention 
matter    which    had     been     in     the     minds     of    many, 
namely,    the    employment    of    nitrogen    peroxidi 

1 1  -w     to    producing    a    bleachin 
That   had   been  quite  recently  the  subject   of  lifcigal 
ami  it  had  been  stated  by  a  nut  ed  miller- 

thai  the  use  of  nitrogen  peroxide  in  traces,  in  addition 
to  the  effect  of  bleaching,  brought  about  an  improvement 
in  the  flour  itself.  Now,  if  acidity  were  requisite  for 
the  prevention  of  thi  work  of  this  bacillus,  it  would  be 
interesting  to  know  whether  the  ga 
produced  by  employing  traces  ,,f  the  much  more  potent 
nitrogen  peroxide.  He  noticed  thai  the  author  Baid 
when  he  replaced  the  yeas  ig  powder  he  did  not 

get  such  object 

n  would  be  of  interest  to     i  o  ether  that  was  due  to 

any  particular  ingredient  of  the  baking  powdt  r.  or  whether 
he     had    e.v  mined     the     yeast     cm; 

impurities.      The    author   further  told  them  that  when  he 
used  bran  in  the  Hour  thi  |  this 

"rope"  being  developed  than  when  it   was  nol    p 
and    he    asked    whether,    in    his    opinion,    there 

tituent    iii   the    bran    itself     wl 
growth;    otherwise  it  was  rather  difficult  to  undei 
liea   the  mere  presence   of   the    bran,    unl  iated 

with  bacteria,  would  have  this  effect.     It  appeal 
the  "  rope  "  Boor  and   bread  had   l 
temperature  at  which  the  spores  were  not  destroyed,  but 
he  would  like  to  ask  if  the  author  had  • 
and  if  he  could  tell  tliem  at  what  stage  the  spore  <ie\ . 
ment  commenced  and  was  at  its  maximum,  and  what 
the  condition  of  the  dough  v.  ah  regard  to  theappearan 
the    }i.     If  in   it.      In    what    n  - 

did  this £.  differ  from  the  B,   .\L 

it  vulgatm    described    by    Loffler,   which    prodi 
similar  ropiness  in  milk  ?     That  was  the 
bacillus,  and  hi    asked  whether  these  were  varieties  of  the 
samcspci  tially  different,  or  whether  they  ' 

both  common  to  the  so-called  peptone  bacilli. 

Mr.    W.   JaGO   asked  the  author  whether  he   had    I 
cither  of  the  odourless  mineral  acids,  such  as  sulphur 
phoephoric  acid  instead  of  acetic  aeid  :  because,  with  regan  1 
to  the  diseases  of  bread,  the  bakei 

bread  as  the  ti:  nest,  and  |    • 

it  was  'kerthat  in 

of  ropiness  lie  should  get  his  bread  charged  with 

.  he  would  be  inclined  to  regard  the  r< 
than  the  disease.      He  noticed   the  remark  that 

!  was  only  very  faintly  acid,  and.  as  a  matter  of  ' 
it   was  hut  faintly  aeid  to  all  ordinary  tests;     bul 
wit!  -  ■    number   ol 

I    butyric    acid    in    quite 
-.iiy    to   render   them    objectionable   in    Hi 
character.    One  point  which  struck  him  was  the  referei 
to   the   baker's   ordinary   remedy   for  ropinees,   na 
baking    ins    bread    as    tl 

author     had      ii:  cieant      drier    It 

of  the  development 
the  ropy  organism.  The  breads  which  were  on 
become  ropy  were  usually  those  in  which  there  was 


dextrin,  but  al  ble  proteid  i  . ...       i 

eld  the  g>  I 

I  much  inoe 

i.t.     This  only   p 

II 
plicity  of  the  lie 

liour 
■ 

1  by  tiie  Hour, 

the  hiie.      II    .  tug 

lour  into  tie    I  :  eibt  of  tie 

thai   the   gn  troughs  and  in 

utensils    v.  mi,    if    not   of    prevention     certainly 

of     thi.-. 
kind  into  a  bakery  the   i e-infi  mual. 

One  oi  the  methods  ol  re-infection  that  had  occurred 

■■■  '  ■■   ■  ead  cooling  rooms  them- 

■   various 

tive   mat. rial.-,    the   yeast,   the  the  flour, 

gradual   working  at  each   until   the  original  source 

removed,  tl  i  imained  the  room  in  which  the 

d;    the  loaves  remaining  from  one  batch 

rently  had  affected  tl  and  after 

everything  else  had  been  got  rid  of ,  this  source  of  infection 

remai  in  the  question   of  thorough  sterilisation 

I  iy  i  ■ ,  .  ■  de- 

livery    vans    and    evi  othing    worn    by    the    men 

i  ering  the  bread,  wis  of  importan 

Mr.  E.  GRANT  HooPEB  said  that  he  had  no  exp 
of  any  such  exti  was  represented 

,e  I, read  pi, eel  before  them  ths  It  must 

be  a]  m  looking  a  was 

lucid,    the    moister    part,    that    this 

bad    occurred,    whilst    the    outer    or    drier 

portioi  ormal  feature.      I  him 

inclined  to  suggest  that  the  baking  was  in  many  cases  at 

fault  where  red,  whether  it  was  of  an  extreme 

or   a    mu  the 

bread  was   merely  sour.      No  doubt   this  infection   would 

i  1  where  a  decided  development  of  the  ropy  i 

■kery  :    but  he  would1  :thor 

whether  lie   had   any  experience  of   the   general    bacte- 
riological examination  of  Hours.     He  was  of  opinion 
where  flour  was  badly  treated,  whei  I   to 

sort   of  d 
likely  that  the  particular 

i  more  widely 
I  than  was  common!}  If  Hour  were  kept 

dry  the  development    oi   srn   i 

but, 
efore  him,  he  hail  a!\\  i 
was  ill-baked,  moist  bread  of  which  complaint  - 

:  fortnight,  woe 
always  become  mouldy,  indicating  that  it  was  more  damp 
than   ordinary,  reed    with 

the  Chairman  in  thinking  that  the  additic 
would 

for  he  aind 

were  much  too   i  ory  bread. 

Mr.    A.   E.  Humphries  asked    whether   the  abnormal 

ortion  of  yeasl  with  the 

IS    which     ■  He 
fomid  that  an  additii            •  - 

lut.dy  spoilt  the  Ire  td  for  commercial  purposes.  Frichot. 

who  claimed   to   ho  'dng 

Sour  white]  The  author  had  told  them 

indirectly   that    tie-    :  I    he 

lour.       \s  a  miller    he    was   BI 
to  know  how  the  flour  picked  it  up,  and  where  it   came 
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trom.  Was  it  claimed  that  the  trouble  arose  from  the 
flour  always,  or  only  that  it  did  so  in  the  case  particularly 
referred  to  in  the  paper  * 

Mr  LAWRENCE  Bkiant  said  when  bread  became  ropy, 
which  was  a  somewhat  rare  occurrence,  it  occurred 
generally  in  breads  which  were  peculiarly  moist.  When 
materials  were  nsed  in  baking,  such  as  malt  extract, 
whioh  increased  the  moisture,  and  partially  dextrinised 
the  starch,  the  resulting  bread  was  known  to  be  more 
prone  to  become  ropy  than  in  other  cases,  and  it  therefore 
seemed  as  though  the  percentage  of  moisture  in  the 
bread  had  a  good  deal  to  do,  not  with  the  presence,  but 
with  the  activity  of  the  particular  bacillus.  It  was 
interesting  to  know  that  this  bacillus  was  in  the  flour, 
and  was  not  due  to  dirt  or  carelessness  in  the  management 
of  the  bakery,  although  it  was  easy  to  understand  that 
carelessness  would  perpetuate  its  growth.  Some  years 
ago  JIr.  Jago  and  himself,  independently  working  on  the 
causes  of  sourness  in  bread,  came  to  the  conclusion  that 
it  was  due  in  most  cases  to  bacteria  present  in  the  flour, 
and  not,  as  was  previously  imagined,  to  contamination 
in  the  bakery,  although  no  doubt  that  was  responsible  for 
a  good  deal  of  sour"  bread.  It  also  seemed  clear  that 
ropmess  occurred,  or  was  likely  to  occur,  in  an  under- 
baked loaf  more  than  in  one  thoroughly  baked.  The 
trin  perature  in  the  interior  of  the  loaf  was  not  400*  F. ,  for  a 
number  of  observations  of  temperature  were  made  by 
Mr.  Jago,  and  sonic  by  himself  years  ago.  and  it  was  then 
observed  that  the  temperature'  seldom  rose  above  205°  ; 
198°— 203°  F.  was  the  usual  temperature  in  the  interior. 
Possibly,  had  the  temnerature  been  higher,  the  bacteria, 
if  not  destroyed,  would  at  any  rate  have  become  less 
active.  With  regard  to  the  addition  of  acid  to  dough, 
that  would  surely  be  inadmissible  from  many  points  of 
view.  Amongst  others,  when  bread  was  acid  it  became 
peculiarly  chaffy  in  character,  a  condition  much  objected 
to  by  the  public,  and  for  that  reason  alone  the  use  of  acid 
should  be  condemned. 

Mr.  Jrr.iAN  L.  Baker  referred  to  the  treatment  of  flours 
by  bleaching  agents,  one  of  which  was  nitrogen  peroxide. 
It  seemed  to  him  that  such  treatment  might  seriously 
modify  certain  conditions  in  bread  making,  because 
the  natural  flour  contained  active  diastase.  That  diastase 
would,  of  course,  act  on  the  wheat  starch  during  the  making 
of  the  dough,  during  its  fermentation,  and  in  a  measure 
during  the  baking.  It  was  probable  that  quite  a  different 
set  of  carbohydrate  constituents  would  be  found  in  the 
ultimate  loaf  if  the  diastase  were  destroyed. 

Dr.  JS.  Rideal  said  in  regard  to  the  acid  treatment,  he 
thought  both  acetic  acid  and  lactic  acid  were  unsuitable 
for  preventing  ropiness.  The  experiment  with  baking 
powder  suggested  that  possibly  alum  or  tartaric  acid  were 
preventatives,  and  he  would  suggest  that  the  author  try 
bisulphate  of  soda,  which  he  had  found  an  excellent 
germicide,  in  the  place  of  free  acids  in  the  sterilisation  of 
water. 

Dr.  E.  Frankland  Armstrong  said  the  author  had 
identified  this  bacillus  with  the  B.  Mesenterieus.  but  he 
had  omitted  to  say  whether  he  had  tried  a  pure  culture 
of  }'<.  Mesenterieus  in  bread  to  ascertain  whether  similar 
ropiness  was  produced.  It  seemed  to  him  that  was  a 
point  of  considerable  interest.  He  did  not  quite  gather 
whether,  in  sterilising  flour,  the  infusion  which  .Air. 
Watkins  told  them  was  swarming  with  this  bacillus, 
he  sterilised  for  once  only,  or  say  for  40  minutes,  on  a 
particular  day,  keeping  the  infusion  at  a  temperature  of 
about  25°  for  another  day,  and  then  again  sterilised  it 
in  the  same  way  as  one  was  accustomed  to  sterilise  water. 
If  that  particular  bacillus  were  capable  of  forming  spores 
tent  to  heat  under  snch  \  cry  drastic  conditions,  it 
would  be  a  very  remarkable  one."  Interei  tin  and  con- 
vincing as  the  experiments  were,  it  did  seem  to  him  that  the 
author  had  at  times  worked  under  unusual  conditions  in 
g  such  a  large  quantity  of  yeai  I  S  lb  to  the  sack, 
id  been  pointed  out,  was  altogether  abnormal.  A 
considerable  quantity  of  the  nitrogenous  substances 
derived  from  the  yeast,  many  of  them  not  only  injurious 
in  themselves,  .but  containing  focd  substances  very 
iavourable  for  the  development  of  bacteria,   were   thus 


introduced  into  the  bread.  Yeast,  as  it  came  into  the 
hands  of  the  baker,  was  of  course  full  of  bacterial  im- 
purities of  all  kinds.  It  was  only  owing  to  its  excessive 
activity,  and  the  fact  that  tho  primary  fermentation 
came  to  an  end  before  these  subsidiary  disease  germs 
were  able  to  develop,  that  the  immunity  of  the  baker 
from  much  more  serious  evils  than  ropiness  was  to  be 
attributed.  He  should  also  like  to  ask  if  the  author  had 
tried  the  effect  of  minute  traces  of  alkalinity  on  this 
particular  bacillus. 

Mr.  A.  C.  Chapman  asked  if  the  author  had  made  any 
experiments  to  ascertain  whether  it  was  possible  for  the 
bacillus  in  question  to  communicate  ropiness  to  other 
materials  than  bread,  such  as  beer,  wine,  wort,  milk,  &c, 
all  of  which  were  well  known  at  times  to  exhibit  the 
phenomenon  of  ropiness.  He  had  been  particularly 
struck  with  the  singularly  successful  manner  in  which  the 
author  had  always  been  able  to  reproduce  ropiness  with 
the  organism  he  had  isolated.  It  was  the  experience 
of  those  who  had  investigated  this  subject  in  reference 
to  other  substances  that  ropiness  was  a  very  capricious 
phenomenon.  An  organism  isolated  from  a  ropy  liquid 
was  sometimes  found  to  induce  ropiness  in  other  liquids 
quite  readily,  whereas  at  other  times  no  such  result  could 
be  obtained.  He  (Mr.  Chapman)  had  often  observed  this 
in  the  course  of  his  own  work. 

Dr.  P.  Schidrowitz  said  ropmess  occurred  in  many  liquids 
like  beer  and  wine,  and  a  number  of  organisms  had  been 
isolated,  but  they  always  appeared  to  be  different.  There 
was  the  B.  Oummosus  of  Happ,  the  bacillus  found  by 
Laborde,  and  the  bacillus  described  by  Gayon  and 
Dubourg,  which  all  produced  ropiness  and  the  concomitants 
of  ropiness,  such  as  mannitol.  and  he  should  like  to  know 
if,  in  his  experiments,  mannitol  was  isolated  t 

Mr.  Watkins  said  perhaps  he  had  not  been  sufficiently 
explicit  as  to  the  use  of  baking  powder  in  the  bread, 
because  several  speakers  had  taken  it  that  he  then  got 
better  results  ;   as  a  matter  of  fact,  reference  to  the  tables 
would  show  that  he  got  equally  bad  results,  and  it  struck 
him   that   was'  proof   that   the   yeast   was   not   in   fault. 
Reference  had    been    made  to  the  claim  that  bleaching 
the    flour    also    had    the    effect    of    sterilising    it.       His 
results  did  not  support   the  theory,  as  one  of  the  flours 
that  yielded  ropy  bread  had  been  bleached  by  the  well- 
known   process   referred   to   by  the  Chairman,   in   which 
nitrogen  peroxide  was  used.     The  question  had  been  asked 
how  the  bacillus  got  into  the  flour  ?    He  should  be  inclined 
to  say  it  got  in  on  the  bran  coating,   and  was  derived 
directly  from  the  land  upou  which  the  wheat  was  grown, 
because,  as  he  pointed  out,  the  breads  most  liable  to  it 
were  those  which  contained  either  bran,  or  were  low-grade 
white  flours  containing  much  bran  and  offal.     Further, 
the    disease    appeared    to    be    much    more     common    in 
Germany,  where  black  bread  was  largely  used.     The  fact 
that  so  much  white  bread  was  used  here  was  probably  the 
explanation  why  ropiness  was  uncommon.     Under  modern 
conditions  of  breadmaking  it  was  probable  that  flour  was  the 
sole  cause  of  ropiness.     The  use  of  mineral  acids  had  been 
advocated,  but  he  hardly  thought  these  could  be  justified 
as   substitutes   for   organic   acids  in   an   article   of   diet. 
The  same  objection  must  also  apply  to  alum,  against  the 
use  of  which  many  reasons  could  be  urged.     He  was  net 
sure  that  the  use  of  acetic  acid  was  so  deleterious  as  some 
of  the  speakers  seemed  to  think.     Many  people  took  far 
more  acetic  acid  than  he  advocated  in  the  form  of  vinegar. 
He  had  calculated  that  if  the  minimum  quantity  of  0-3  lb. 
per  sack  were  used,  it  only  increased  the  percentage  of  acid 
in  the  bread  by  0-0708  per  cent.     With  regard  to  the  odour 
of  the  loaves  exhibited,  he  might  say  that  when  they  left 
the  oven  they  did  not  smell  markodly  acid  to  him.     The 
odour  which  they  now  possessed  was  a  close  odour,  and 
was  the  natural  effect  of  being  kept  from  five  to  seven 
days  in  a  closed  incubator  at  a  high  temperature  and  in  a 
moist  atmosphere.     A  good,  sweet  loaf  could  be  obtained 
with  0-37  lb.  of  acid  per  suck. 

Sour  bread  had  been  mentioned,  and  it  must  be  ad- 
mitted that  appreciable  quantities  of  acetic  and  other 
acids  were  found  in  such  bread,  but  it  should  be  pointed 
out,  that,  so  far  as  the  evidence  went,  the  acidity  of  the 
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proportional    to   it-   "  sow 
lonymous.     In  hi 
meats,  pui  tad  been  used,  and  it  wa 

whcti  it  eo  much  as  i  lb.  ol 

iur,"   though  it  oertainl] 
i.  ill. 

ised   Btaroh   and  other  hydro- 
tcdly  Hutu 
medium  to  lua  whioh,  in  his  opinion,  was  largely 

due  tu  the  sup  el  aining  propertii 

-  diSicull   to  und  ov  the  loav< 

itches  by  simple  external 
>ming  within 
the  antlmi's  knowledge,  ropinesa  developed  first  at  the 
centre  ol  the  loaf  and  only  after  i  long  time  >  1  i •  1  it  extend 
totheorust  Even  then  the  crust  was  never  peni 
It  would,  therefore,  appear  thai  the  outer  portions  ol 
loaf  v  ere  sterili  :   the  centre  thi   ipot 

survived  the  baking  process,  and  afterwards  develop! 
conditions  pro\  ed  suit 

Dryness  oi  the  Sour,  whilst  undoubted!]  an  essentia] 
in  making  a  ^,..,d  keeping  Hour,  could  hardly  help  much 
in  the  suppress  son  just    stated, 

a>  it  was  the  spores  which  had  to  be   feared   rather  than 
the  bacilli.     Suoh  drying  as  would  be  accomplished  by 
miller   would    probably   have   the   effect    of   causing 
spore  formation. 

hardly  m  •  justify  the  use  oi 

51b.  !..  in  view  of  the  fact  that  ropy  flour 

made  with  baking  powder  produced  ropy  broad  under 
suitable  climatii  conditions,  Briefly,  the  reason  was  that 
by  this  means  a  quick  fermentation  could  be  attained,  thus 
preventing  any  undue  developmi  nt  of  bacteria  in  the  do 
stage.  When  the  small  amounts  of  yeast  mentioned  by 
some  speakers  were  used  it  must  be  remembered  that  the 
fermentations  were  much  more  prolonged  than  was 
necessary  with  large  quantities  of  yeast,  consequently 
the  danger  of  bacterial  development  was  greater.  I  o 
fermentations  were  admittedly  favourable  to  bacterial 
vity,  whilst  short,  vigorous  fermentations  were 
distinctly  inimical  to  bacterial  growth. 
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Meeting  held  it  Boston,  on  Friday,  March  2nd,  1905. 

YICE-CHAIKMAN    IX    THE    CHAIR. 

\XTIMu.\Y  COMPOUNDS  AS  FIXING  AGENTS  FOR 
TANNIC    ACID. 

BY   \V.    S.    WILLIAMS. 

Of  the  different  bodies  available  as  fixing  agents  for 
tannic  a,ul  on  the  vegetable  fibres,  the  antimony  compounds 
are  by  far  the   most  important.      The  choice  of   tin 

of  antimony  to  use  lor  a  particular  class  of  work  i-  a 
more  difficult  mutter,  and  depends  on  several  different 
factors.  The  most  suitable  form  for  yarn  may  not 
answer  as  well  for  piece  goods,  the  best  axing  agent  for 
cloth  mordanted  with  tannic  acid  by  steeping,  is  not 
necess  ell  adapted  to  precipitate  the  I  m 

applied    by    ['adding,    of   again,    the   antimony   compound 
sfactory  results  in  piece  dyeing  may 
tail  t  as  a  fixing  agent  for  print; 

A  perusal  of  the  literature  of  the  subject  will 
even  more  at  sea.     All  kinds  of  .  -  laims  are  a 

by  the   a  I   the  various  compounds,   and   t 

improbable  statements  are  so  interwoven  with  I 
of  the  case,  that  it  becomes  extremely  difficult  to  sin 
evidence.      Most   of   the   experiments  are   made   on  yarn 
mordanted  with  tannin  by  steeping,  and  the  results  taken 
sive  for  all  forms  of  fibre  ami  methods  of  operation. 


i. nt.  of  antimonj  oxide  will  n 

olio 

the  least,  and 

I  in-    we  iki  i    compound    may.    hoc 
properties  which  wil 
i  he  differen 
tests  are  given,  one  of  th 

in  lii.  i  hat    t  in-   i'  -  a  in 

equal  quantity,  is  -till  able  to  fix  all  | 
fibre.     Thi    oi  one  which  I 

lilt'.  mine 

i  in  the  fibre  and  that  left  in  the  bath,  and  nil  capable 
,.t  reacting  with  more  tannic  and. 
whioh  I  ca 

undertaken  to  del  of  the  die 

antimony  coi i  ler  specific  condition 

the   fixing  ill   a 

whioh  had  been  padded    v.  ith  tat 

ide. 

The  first  ai  tempt  -  were  made  b; 
the  cloth  ii" in  tunc  to  time  an. I  b  for 

analysis.      The  results  were  hardly   satisfactory.      D 
ences  were  found  in  the  weigh;  of  thi 
consequently  in  the  amount  oi  I 
variation  in  depth  of  shade,  due  to  tins  cause,  was  I 
in  most  cases  to  be  greater  than  thai    prod  iced  by  the 

different  condition-  oi  the  anti ly  bath.     The  anla 

of  the  weak  antimony  solution  u,  diffii 

and  offered  no  metho 

antimony    from    that     aln  unbilled    with    tannin. 

but  left   in   the   bath.     To   supplement    these,   I   finally 

resorted  to  laboratory  trials  which  I  have  found  to 

the  most  comprehensive  compai  ive  values. 

The  method  consists  of  the  pi-  \hau-tion  of  an 

antimony  bath  by  the  successive  introduction  of  pal 

of  tannin-prepared  cloth,  and   the 

all  the  patches  with  an  excess  of  basic  dyestuff.     The  i 

of  operation  may  be  briefly  outlined  a-  follows: — 

Separate   baths  are   prepared  of  the   various  antimony 
compounds   in    750   c.c.    water,    and   so   calculal 
contain  the   same   quantities   of  antimony.      The    bath   i- 
maintained  at  49°  C.  while  introducii)  ive  10  grin, 

patches  of  mordanted  cloth.  Each  swatch  i-  worked  for 
10  minutes,  wrung  out,  and  another  lent  introduced. 
As  soon  as  removed  from  the  tixing  bath,  each  patch  is 
rinsed  in  cold  water.  After  all  the  patches  had 
fixed  (four  or  five  in  each  bath  are  all  that  are  requil 
they  are  well  washed  and  dyed  together  in  a  bath  containing 
an  excess  of  .Methylene  Blue  other  biu-ic  dyestuff. 

For  cloth  padded   with  a  liquor  containing  'J  oz.  of  dry 
tannin  per  gallon,  the  bath  should  contain  (MO— 0"12  _ 
of  75  per  cent,  antimony  fluoride,  ami  I  impounds 

in  proportion.  For  comparison,  a  patch  of  the  same  cloth 
is  worked'TU  minutes  in  distilled  water,  rinsed,  and  dyed 
with  the  other-. 

The    first    table    gives    the    more    common    antimony 
compounds  with  their  relative  strength.      The  first   . 
given  are  the  compounds  used  for  the  trials  shown  in 

ml    table.     Tlie    percentages   given   were   determined 
volumetrieally  with  iodine  solution.     With  the  exce] 
of  the  lactates,   the  titration  may  be  performed  without 
starch  solution,  the  iodic  is  its  own  indicator. 

The   results  obtained    by   this   method,   although   u> 
strictly  accurate  as  tie.-    determined  gravimetrically  with 
hydrogen  sulphide,  have   been   found  nough  for 

all  industrial  pui  i 

The    second    tabli     g  ves    the   compounds    u-cd   for   a 
characteristic  trial  ami  thi  btained.     The  results 

have  been  proved  by  repeated  trials  with  I 
pounds.     The  amount  ot  each  compound  and  t! 
cost  per  unit  of  antimonj  jured  with 

cent,  salt  as  a  standard.  "  The-i 

vary   from   time   to   time,    and    will   differ   accordin. 
locality. 

It  will  be  seen  that  the  first  patch  in  each  bath 
plctely   lixed.    the    o;i    hes   from   the  aent 

antimony  salts."  the  "  antimonine,"  and  ti. 

•r   than   thi 
from  these  three  baths  show  a  full  shade,  w  hile  the  swat 
from  other  compound-  which  do  not  dissociate  as  readily 
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Relative  strength  of  Antimony  Compounds. 


Antimony  Compound. 


Formula. 


Theoretical  Actual 

percentage  Sb203.  percentage  H*03. 


Double  Fluoride  of  Artinionv  ("  "5  per  cent. 

Antimony  Salt  ") XaF.xSb.F3. 

Tartar  Emetic    K  (Sbl  i  c   ,H  ,06  +  JH,0 

Sodium  Antimony  Tartrate    Na(SbO)(  ,H.,Os  +  JH.,0 


■lis   Patent   Antimony  Salts 

Antimony  Lactate 

Liquid  Antimony  Lactate (3I 

Antimonine  i , 

-nun  Antimony  Oxalate    (5) 

Antimony  Trichloride 

Antimony  Trifluoride 

De  HaSn's  Antimony  Salt    SbFS(XH4)aS04 

Double  Fluoride  of  Antimony  ("  66  per  cent. 

Antimony  Salt  ")    SbFsXaF. 


-i.'  \.(    SbO)<C,0«),+xHsO 

V<hi  ^odium  Salt  of  Antimonyl-Lactic  Acid 

Ami  sodium  Salt  of  Antiiuonvl-Laetic  Acid 

51  0  '  3H503)]2ra,(C3H503)42C3HsOs 

Ki3  +  6HoO 
- 
-1. 1 


75 

73-0 

4::-4 

42-7 

45-6 

44-4 

41-0 

■;7-l 

— 

1  :-n 

— 

12-5 

26-2 

1:MI 

23-7 

<6> 

28-6 

63-6 

— 

S0-4 

— 

47-0 

— 

(1)  Dr.  Oscar  FroeUch. 
-    i      N    Waite,  U.S.  Pat.  341,294. 
(3)  A.  A.  Claflin. 


(4)  Boliringer.-Lauter-Praktisehes  Hb.d.  Zeugdrucks  II..  p.  93. 
:.     Lauter.  Prak.  Hb.d.  Zeugdrucks  II..  p.  92. 
(6)  Dry  Salt.  Theoretical.  28-75  per  cent.  Sb,03. 


Results  oj  successive  Exhaustion  Experim  1//* 


Parts  used  to  give 

Relative  cost 

Antimony  Compound. 

same  quantity  of 
SboOs. 

per  unit 
Sb:03. 

First  ratch. 

Second  patch. 

Third  patch. 

Fourth  patch. 

75  per  cent.  Antimony  Fluoride 

100 

1 

Full  shade 

Nearly  full 

*  shade 

Trace 

Tartar  Emetic    

175 

2-9 

i  shade 

*     ,. 

Sodium  Antimony  Tartrate    . . . 

175 

— 

r 
1 

Full  shade  a 

t 

i     .. 

» 

FroeUch 's  Patent  Antimony  Salt 

200 

2-1 

trifle  brighter 

Full  shade 

Trace 

No  T.A.  fixed 

than  aboye. 

Solid  Antimony  Lactate    

575 

5-7 

i*            >» 

,»         >> 

„ 

M          II                   >■ 

Liquid         „                „ 

575 

5-4 

.. 

„         >, 

„ 

.. 

575 

5-7 

,. 

„ 

Antimony  Potassium  Oxalate  . . 

325 

— 

Full  shade 

Nearly  full 

i  shade 

Trace 

Blank  (Distilled  water)    

No  T.A.  fixed 

are  dyed  somewhat  lighter.  In  the  third  set.  the  baths 
of  these  same  tliree  compounds  are  found  to  be  practically 
exhausted,  while  the  others,  which  have  given  up  their 
antimony  more  slowly  still,  have  enough  to  fix  about  one 
half  the  tannin  present.  The  fourth  set  of  patches  shows 
all  the  baths  exhausted.  None  of  the  baths  gave  any 
precipitate  with  hydrogen  sulphide,  showing  that  all  the 
antimony  had  united  with  the  tannin,  even  in  the  ease 
of  the  compounds  most  difficult  to  dissociate. 

It  will  be  seen  that  the  claim  fur  the  lactates  of  easy 
dissociation  and  complete  exhaustion  of  the  antimony  is 
maintained.  On  the  other  hand,  the  remaining  compounds, 
although  acting  more  slowly,  have  likewise  given  up  all 
their  antimony. 

From  the  trials  we  are  justified  in  drawing  the  following 
conclusions  for  this  class  of  work  :  — 

With  the  antimony  compounds  tested,  the  fixing 
power  is  in  proportion  to  the  amount  of  oxide  of  anti- 
mony they  contain. 

"  Antimonine  "  ami  the  lactates  are  the  compounds  most 
easily  dissociated,  and,  in  this  respect,  are  nearly  equalled 
by  the  double  salt  of  antimony  fluoride  and  antimony 
oxalate.  Tartar  emetic  and  the  corresponding  sodium 
salt  give  up  their  antimony  most  slowly.  In  practice,  for 
continuous  baths,  the  slightly  brighter  .shade  obtained 
with  the  lactic  compounds  is  not  usually  advantage 
'in  mgh  to  overcome  their  much  higher  cost  when  compared 
with  the  fluoride. 

These  laboratory  trials  and  later  experiments  carried 
nut  iii  practice  do  not  show  any  deleterious  effects  due 
to  liberated  acid  even  from  the  fluorides.  In  the  latter 
case  I  have  always  used  a  small  quantity  of  soda,  but 
cannot  find  that  this  addition  has  any  influence  on  the 
ultimate  hxin<_'  value  of  the  salt.  These  results  do  not 
agree  with  those  of  other  writers,  notably  the  experiments 
described  by  During  (Farber-Zeitung,  1900,  page  319). 
I  attribute  this  discrepancy  to  difference  in  strength  of 
antimony  solutions,  to  tile  time  allowed  I'M  action  (During 
allows  the  samples  to  remain  in  t  lie  bath  om  hour  at  60" C), 
and.  in  some  rases,  to  the  fact  that  the  mordanted  fibre 
lit  been  dried  before  introducing  into  tire  fixinc 
bath  as  in  my  work. 


To  further  test  this  action  of  the  acid  liberated  from 
the  fluorides,  the  following  trials  were  made,  combining 
practical  running  and  the  successive  exhaustion  test  : 
30,000  yards  of  a  cloth  10-79  yards  to  the  pound  were 
padded  in  a  liquor  containing  4  oz.  tannin  per  gallon,  dried 
and  fixed  in  a  continuous  machine.  The  lux  containing 
the  antimony  solution  was  filled  at  the  beginning  of  the 
run  with  a  fresh  bath  of  the  usual  amount  of  75  per  cent, 
antimony  fluoride  and  scda,  and  maintained  throughout 
the  day  at  the  same  volume  by  a  continuous  stream  of 
fresh  solution  of  the  original  strength.  Nothing  was 
removed  from  the  bath  during  the  run  of  eight  hours 
except  what  was  carried  away  by  the  cloth  itself.  It 
will  be  seen  that  every  possible  opportunity  was  offered 
for  the  acid  to  collect.  Samples  were  taken  from  the  bath 
at  the  beginning  of  the  run  and  every  two  hours  during 
the  day.  The  original  sample  was  then  reduced  so  as  to 
contain  0-12  grin,  of  antimony  oxide  per  litre,  anil  all 
the  other  samples  were  reduced  in  the  same  volumetric 
proportion  without  determining  the  antimony  they  con- 
tained. The  successive  exhaustion  tests  were  then  made 
in  750  c.c.  of  these  reduced  baths  according  to  the  method 
already  described.  These  results  shewed  no  appreciable 
difference  in  the  fixing  value  of  the  baths  or  the  brightness 
of  the  shade  produced.  The  last  baths  were  slightly 
stronger  than  those  at  the  commencement  of  the  run, 
but  this  would  be  due  to  the  tact  that  more  antimony  was 
added  during  the  day  than  was  used  up  in  fixing  the 
tannin. 

From  these  results  it  would  seem  that  the  action  of 
the  liberated  acids  in  stripping  the  tannin  from  the  fibre 
and  in  retarding  the  action  between  antimony  compounds 
and  tannic  acid  have  been  greatly  exaggerated.  In  the  case 
of  very  light,  bright  shades,  or  in  the  presence  of  a  large 
excess  of  acid  antimony  compounds,  this  factor  might 
become  appreciable,  but  in  the  ordinary  run  of  practical 
work  the  danger  is  negligible. 

The  final  test  in  all  cases, however,  must  be  a  practical 
one  Only  by  such  a  trial  is  it  possible  to  determine  if 
an  antimony  compound  will  produce  the  desired  results- 
under  the  conditions  existing  in  the  works. 


' 
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l>l-.  i  5SI0JI. 

Mr.  A.  A.  <  lid  I  ii.it    I  lie E  Mi 

iin^'    conclusions    might    be    somewl 
The  cbject  of  printing  or  dyeing  a  cotton  fabric  w 
produce  a  coli  ur,  andj  in  tho  case  oi  the  basic  dyestuffs, 
three  factors  enter  into  thi-  ,  olonr  :   tannic  ai  id,  antimony 
compound  and  dyestuff.     Economy  could  onlj    be 
aider  in  relat  ion  to  its  effect  on 

the   other   two.     For   example,    the   cheapest    sou;  i 
tannic  acid   was   mangrove  extract,   but   this  could 
be  used  in  calico  printing  because  it   possessed  a 
"t  it-  own  whit  1 1  would  absolutely  prevent  the  p**odu 
of  suitable  shades,  hence  recourse  was  had  to  nearly  pure 
tannic  mi. Is  costing  eight   times  as  much.     In  the 
of  antimonj   compounds,  it   was  verj   ea  j   to  shon   that 
the  Buoride  containing  T.'i   per  cent,   was  cheaper  than 
the  lactate  as  a  Bource  of  antimony.     The  whole  question 
t hen  was  whether,  with  the  fluoride,  the  final  colour  was 
ined  more  cheaply  and  better  than  with  the  [act 
author  admitted   that   the  shade   produced   l>y  the 
lactate  was  Buperior  to  thai    produced   bj    the  Buoride. 
Chat   superiority   of  shade  was  due,  as  was  pointed  out 
bj   During,  to  the  fact  that  the  lactii    i  id  had  much  less 
solvent  effect   on  the  fixed  colour  than  had  the  hydro- 
fluoric  acid.     Mis  criticism   on   the  author's   work   was. 
that  his  experiments  were  not  carried  on  under  conditions 
suitable  for  determining  that   1"--.     It    was    well  known 
in  testing  dyestuffs  that   unless  comparative  trials  were 
made  with  very  light  shades,  large  differences  wen-  im 
perceptible,   because   the  ex  ess   oi   coloui    obscured  the 
comparison.     The  dyestuff  was  always  the   most    expen- 
sive factor  in  the  final  colour,  ami.  in  the  experience  of  the 
iker,  the  saving  of  the  dyestuff  effected   by  using  a 

lactate   instead   of  a    fluoride    would    more   than   repay  an 

excels  ,,t  cost  of  the  lactate.  Tn  -one  recent  experiments 
in  a  large  print  works  it  was  found  possible  to  reduce  the 
amount  ot  Methylene  Blue  in  the  colour  paste  20  percent., 
when  using  antimony  lactate,  and  to  still  obtain  as  full 
a  shade  as  with  the  larger  percentage  ot  dyestuff,  using 
antimony  Buoride  for  fixing. 

The   author   Bpol  addition    of  soda  ;   chalk  was 

■  nt  1\  added  to  the  fixing  bath  I  se  the 

acid,   both   ot   these  compounds   pn  _    antimony 

oxide,  and.  while  freshly  precipitated  oxide  of  antimony 
possessed  a  certain  amount  of  mordanting  (lower,  much 
valuable  oxide  was  lost  by  subsidence,  and  the  colours 
themselves  were  \ cry  liable  to  rub.  Another  point  was 
that  the  price  of  antimony  oxide  had  neatly  trebled  in 
the  last  two  years,  and  this  had  the  effect  of  m 
relative  difference  of  cost  of  the  antimony  la< 
antimony  fluoride  not  so  i.c 

Mr.  Williams,  in  reply,  said  he  thought  Mr.  Claffin 
had  well  presented  the  other  side  of  the  question,  and. 
as  he  stated  in  the  conclusion  of  his  paper,  the  final  test 
was  that  of  practical  result  under  actual  working  con- 
ditions. 


Nottingham  Section. 


M  r  held  at  Xoaingham  on    Wednesday,   Man 

1906. 


MB.    J.     M.    C.    I'ATOX    IN    THE    CHAIR. 


THE  DEPRECIATION  OF  PLANT  AND  MACHINERY 

BY    H.    STANLEY'    GABBY,     i ;.  A. 

The  subject  of  depreciation  is  one  to  which  increasing 
attention  is  now  being  paid,  and  there  is,  perhaps,  no 
to  whom  it  appeals  more  forcibly  than  those  connected 
with  chemical  industries.     It  is  a  subject  moreover  which. 
while   generally  accepted   in   principle,    has   given   rise   to 


ot  opinion  in  ,! 
confu  ion  exisl  .  bow 

nition,  and  it  n ill  be  well.  I 

-iihje ■, -i    In  leu.     yo\l    I 

first   place,  what  is  intended  to  be 
1 1,  preoiation." 
1 1    1  -    now    generally  1  I    that    the 

capital    invested    in    plan!    and    ni.c  lure  i  \ 

working  expense  as   the  laboi  and 

t is  an  equallj  definite  pai  1  ol  th  Hon. 

Iii 

\\  1    may  enumi 
these  as  follows  : — 

Waslagi    by  detei 

lie-  renewed  and  repaired  in  part,  and  ma  . 
practically  efficient  in  working,  there  is  a  slow  but  im 
able   depreciation    taking  ooni  1    oi 

extin  capital  \  alue. 

Waslagi  by  obsolescence.     I  nder  this  head,  the  p] 
machinery   may   be  rendi  red  obsolete  by  reason  of  its 
i«  rscc led   bj    aii   improved   type  of  machine,   01 
tally  by  reduction  in  the  pi  01   by 

entinc  discovery  which  may  render  thi  1   any 

'  at  of  a  plant  obsolete, 
or  manufacture. 

rhese  divisions  arc.  practically  final  in  their  efl 

The  term  "depreciation  is  also  used  to  cover  an 
annual  provision  in  anti  the  expense   ol    the 

renewal  of  the  machinery  and  plant  at  -nine  tuture  period. 
Some  authorities  would  carry  the  matter  still  further, 
and  include  under  the  hea  ion  a   provision 

against  the  possible  diminished  value  of  the  plant  and 
machinery  which  may  occur  by  reason  of  the  chan 
111  markets  and  trade.  In  some  c  ises,  thelifi  of  machinery 
and  plant  may  be  dependent  on  the-  period  of  a  patent. 
These,  however,  are  matters  which  are,  perhaps,  more 
properly  dealt  with  in  the  light  of  reserves,  to  be  pro\  ided 
tor  before  distribution  of  profits,  and  are  not  risks  which 
I  solely  the  plant,  but  also  the  other  items  of  a  balance 
sheet. 

We  have,  therefore,  to  consider  an  annual  charge  for 
depreciation      to      provide      for  :  — 1,    deterion    ion  J       2, 
renewals;  3,  obsolescence.      I  purpose  dealing  here  with 
the  subject  of  depreciation  nuclei  the 
—  I.  cost  of  production;  •_'.  income  tax  :    X  tire  insurance. 

With  regard  to  the  two  primary  heads  ot  deterioration 
.Hid  obsolescence,  we  may  describe  tin-  effect  of  these  on 
the  life  of  the  plant,  as  deterioration  or  death  from 
natural   causes,    and    obsolescen   e   a-   accidental   death. 

This  illustration  is.  perhaps,  homely,  but  it  you  will 
consider  it  in  the  fight  of  insurance,  you  will  more  readily 
appreciate  the  difference  in  the  risk-  and  tin  annual 
premium   involved   therein. 

/.'■  ndual  value. — In  dealing  with  the  estimated  life  of 
plant  and  machinery,  we  have  to  take  into  account  the 
residual  value  of  the  machinery  or  plant  when  its  period 
of  usefulness  has  expiree!,  and  in  dealing  with  plant  of  a 
special  nature,  it  may  be  generally  assumed  that,  in  propor- 
tion to  its  special  character,  its  residual  ralui  will  be  low. 
In  plant  of  a  general  character,  ai  .  shafting. 

pulleys,  &c,  in  the  event  of  displacement,  it-  residual 
value  will  be  high. 

Method. — In  like  manner  when  we  CO  with  the 

plant  as  a  whole  for  the  purpose  of  assessing  the  annual 

provision  for  depreciation,  we  find  that  the  considerations 

nng  deterioration,  renewals,  and  obso  iitfer 

greatly  according  to  the  character  of  the-  plant. 

There  are  two  extreme   methods  of  valuation: — 

1.  The  method  of  assuming  an  average  ik-; 

covering  the  whole  plant  of,  say,  5  te  nt.  on  tho 

book  value. 

2.  The  individual  valuation  of  each  machine,  and  the 
writing  off  of  the  detailed  diffen 

Both  these  methods  are-  faulty.  In  the  tirst  method, 
the  result  is  hazardous,  as  the  p  iiaed 

on  a  proportion  of  general  and  ial  plant  which  may 

vary  considerably  afterwards.     In  tl  ,  the 

i!  is  very  considerable.     It  done  at  a  time 

of  pressure,  and  if  left  to  other  hands  than  that  of  a 
principal,  the  results  are  generally  too  favourable. 

o2 
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In  arriving  at  a  basis,  therefore,  for  the  settlement  of  a 
depreciation  charge,  it  will  be  found  generally  desirable 
to  classify  the  plant,  and  by  taking  the  plant  and  machinery 
in  each  department  and  abstracting  the  items  of  each 
tinder  live  or  six  classes,  we  shall  get.  in  the  hist  place,  a 
iitmental  separation,  and,  secondly,  a  classification 
under  eaeh  department  of.  say  : — 

Motit  -Boiler,  engines,  &e. 

Prinu    movers. — Shafting,  pulleys  and  transmitters. 

Process  plant. — Fixed,  wearable,  loose. 

Accessory. — Railway  trucks,  weighing  machines, 
travellers,  cranes  and  the  like. 

By  leaving  space  in  each  department  inventory,  we  can 
provide  for  additions,  and  by  having  loose  sheets  with 
columns  for  abstracting,  we  can  economise  in  re-writing. 

Having  obtained  our  totals  thus,  we  can  then  apply  to 
ea<h  department  and  sub-division  a  separate  rate  in  respect 
of  deterioration,  obsolescence  and  renewals,  based  on  our 
experience.  The  particulars  thus  obtained  will  also 
afford  a  basis  for  the  charges  in  our  cost  sheets,  as  we  shall 
thus  obtain  a  departmental  depreciation  charge.  We 
can  then  adopt  a  fixed  rate. 

Diminishing  value. — Before  we  can  proceed  to  establish 
a  percentage  rate  on  these  classes  of  plant,  we  must  settle 
the  basis  on  which  the  rates  are  to  be  calculated. 

For  some  years,  the  basis  of  the  diminished  value 
obtained  by  the  writing  off  of  the  annual  depreciation 
charge  has  been  generally  adopted,  but  during  the  last 
few  years,  there  has  been  a  tendency  to  revert  to  the 
basis  of  original  cost.  For  instance,  a  rate  of  10  per 
cent,  on  the  original  cost  will  exhaust  the  value  in  10 
annual  instalments,  but  a  rate  of  about  16J  per  cent, 
would  be  required  to  exhaust  the  value  in  the  10  years  if 
calculated  on  the  diminishing  value  remaining  after  the 
deduction  of  depreciation  in  each  year. 

The  argument  in  favour  of  basing  the  calculation  on 
the  diminishing  value,  is  that  the  sums  written  off  in  the 
earlier  years  were  greater  when  the  repairs  were  small, 
and  that  this  tended  to  equalise  matters.  Too  often, 
however,  the  two  factors  of  rate  and  basis  have  not  been 
settled  together,  and  in  consequence,  the  adoption  of  the 
basis  of  chniinishing  value  has  had  the  effect  of  leaving  a 
considerable  value  in  the  books  when  the  plant  has 
disappeared. 

For  instance,  a  5  per  cent,  rate  generally  carries  the 
impression  of  a  20  years'  life,  yet  taking  £100  as  cost  and 
writing  off  on  the  diminishing  value,  the  balance  left  at 
the  end  of  the  twentieth  year  is  £37  14s.  We  cannot 
assume  that  the  residual  value  in  the  plain,  after  20  years' 
service,  would  be  a  third  of  the  value,  and  it  will  be  seen 
that  there  is  room  here  for  considerable  error.  Not  only 
so,  but  if  we  adopt  original  cost  the  position  is  much 
clearer  for  any  revision  of  the  rate  at  any  subsequent 
period. 

Depreciation  rates. — Dealing  with  these  sub-divisions 
of  the  plant  in  order,  we  have  : — 

Motivt  "power,  boilers,  engines,  <i-c. — Some  authorities 
place  the  depreciation  on  engines  as  high  as  121  per  cent, 
and  boilers  at  10  to  15  per  cent,  ilueh  depends  on  the 
stress  of  working  and  the  water.  Mathieson  places  the 
life  of  a  boiler  at  15  year.-,  with  renewal  of  the  furnace  at 
the  end  of  10  years,  and  recommends  a  rate  of  71  per  cent, 
per  annum  on  the  diminishing  value  on  this  class;  no 
provision  being  made  for  obsolescence.  This  is,  however, 
an  extreme  view. 

'  rs. — Shafting,  pulleys  and  the  plant  under 
this  head  have,  as  a  rule,  a  high  residual  value  even  if 
displaced,  and  probably  a  rate  of  5  per  cent,  will  be 
sufficient  provision.  Belting  should  be  classified  as  loose 
tools.  In  this  class,  authorities  would  recommend  the 
adoption  of  a  rate  of  5  per  cent.,  which  may  be  divided 
into  8  per  cent,  for  deterioration  and  a  renewal  rate  of 
2  per.  cent.     No  provision  for  obsolescence  is  made  herein. 

Process  plant  fixed. — Under  this  head  we  would  place 
all  heavy  process  plant,  the  wearable  and  renewal  portions 
of  whii  i'  ola  i  ed  under  their  separate  heading.  The 
deterioration  would  then  be  met  by  a  rate  "1  21  per  cent., 
the  renewal  rate  at  -'.  per  cent.  An  .obsolescence  rate 
dependent  on  the  nature  of  the  processes. 

.    ,1'ini    wearable.  —  Under  our  classification  we 
have  already  dealt  with  the  exteriors  of  this  plant  and  we 


have,  therefore,  to  provide  a  heavy  renewal  rate.  By 
the  dissection  of  this  plant  under  the  shop  totals  we  shall 
have  already  secured  the  separation  of  the  different 
process  plants  and  can  readily  apply  to  each  shop  total 
a  distinctive  rate  t"i  renewals  applicable  to  its  character 
and  requirements.  This  will  be  readily  based  on  experi- 
ence. 

Process  plant  loose. — In  the  case  of  loose  tools,  the 
valuation  yearly  gives  the  most  reliable  results.  In  some 
cases  there  is  an  annual  increase  in  this  class,  but  this 
should  verify  itself.  It  is  to  be  remembered  that  at  a 
going-concern  valuation  this  cannot,  in  the  nature  of  the 
plant,  work  out  at  much  more  than  half  the  original  cost 
value. 

Accessory  plant. — In  this  case  we  have  a  high  residual 
value  due  to  general  utility  and  consequently  a  rate  for 
deterioration  of  2J  per  cent.,  and  a  renewal  rate  of  2i  per 
cent,  should  suffice. 

Horses,  carts,  harness,  <kc. — The  risks  and  deprecia- 
tion on  this  class  are  too  great  to  include  in  any  average 
rate.  The  treatment  accorded  to  loose  tools  of  revaluation 
annually  gives,  probably,  the  best  results. 

Depreciation  and  income  tax. — In  order  to  avoid  repe- 
tition and  as  the  problems  in  connection  with  income  tax 
and  tire  insurance  are  mainly  connected  with  the  rate  of 
depreciation,  it  will  be  well  to  deal,  at  this  stage,  with 
these  aspects  of  the  subject.  It  is  to  be  noted,  in  the 
first  place,  that  from  the  very  earbest  periods  of  income 
tax  assessment,  the  law  has  always  dragged  far  behind 
its  administration  in  regard  to  the  allowance  of  deprecia- 
tion. 

The  Report  of  the  Departmental  Committee  on  Income 
Tax,  issued  in  June,  1905,  states  that  the  Committee  are 
of  opinion  that  no  substantial  change  is  called  for  in  respect 
to  the  allowances  for  depreciation,  a  conclusion  which 
could  only  be  expected  from  the  official  character  of  the 
Committee,  and  which  is  further  evidenced  b_v  their  opinion 
that  the  income  tax,  as  a  whole,  is  levied  with  a  minimum 
of  friction  and  a  maximum  of  result.  The  labours  of 
the  Committee  have,  however,  provided  evidence  of  the 
sharp  contrast  with  which  this  subject  is  viewed  from  the 
official  and  commercial  standpoints.  The  official  stand- 
point is  summed  up  by  an  official  witness  in  the  statement 
that  the  income  tax  is  a  tax  on  income  and  not  on  profits. 
The  commercial  standpoint,  on  the  other  hand,  is  summed 
up  by  a  commercial  witness  in  the  statement  that  income 
tax  should  be  levied  only  on  profits  distributed  in  dividends 
as  the  basis  of  actual  income. 

The  rate  of  depreciation  allowed  under  the  Income  Tax 
Acts  differs  considerably  in  different  localities,  a  result 
which  is  stated  to  be  due  to  a  want  of  knowledge  on  the 
part  of  manufacturers  as  to  their  rights.  It  would 
certainly  appear  that  there  is  considerable  scope  on  the 
part  of  some  body  representative  of  the  chemical  indus- 
tries to  take  up  the  question  of  depreciation  and  to  obtain 
the  most-favoured-nation  clause  in  the  assessments  with 
regard  to  this. 

For  instance,  the  rate  of  depreciation  allowed  to  engi- 
neers in  Lei  ester  i  71  per  cent,  on  the  full  value,  while 
in  Cardiff  the  rate  is  only  5  per  cent,  on  the  diminished 
value.  Hosiery  machinery  in  Leicester  obtains  7A  per 
cent,  as  against  5  per  cent,  on  lace  machinery  in  Notting- 
ham. Dyers'  machinery  in  Leicester  can  get  10*  per 
cent,  if  justified  on  enquiry.  Generally  speaking,  a 
distinction  is  made  between  motive  powrer  and  process 
plant,  and  the  general  practice  assumes  5  per  cent,  on 
motive  power  and  71  per  cent,  to  10  per  cent,  on  process 
plant.  The  foregoing  allowances  are,  however,  in  respect 
of  our  two  headings  of  deterioration  and  renewals. 

With  i  id  to  obsolescence,  there  appears  to  be  no 
annual  allowance  at  present  possible  in  respect  of  this, 
but  where  claims  are  made  specifically  under  this  head, 
an  allowance  is  made  from  the  assessment  for  plant 
which  is  scrapped  to  the  full  amount  at  which  the  same 
stood  in  the  books  at  the  previous  stocktaking. 

With  regard  to  horses,  no  allowance  is  made  for  these, 
but  the  full  cost  of  replacement  is  to  be  charged  as  they 
occur. 

Fixtures. — No  allowance  is  made  for  depreciation  on 
fixtures,    unless   these   are    included    under    the    head    of 
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plant      \n\   replacements  an    allowed  in  full  agaii 
irorking. 
It  i-  i.i  Ik'  noted,  .1-  evidence  ■•!  the  interest  uo« 
in  -curing  the  allowance!  a,  thai  wta 

in   the   \<-ar-    1893     I   the  depreciation   all 
only   £4,109,207,    thej    have   steadilj 
1902  d  £12.707,530. 

,   in   connection   with  depr 
income   t.w   ma}    b  I   somewhat 

specie  5,  but  it  may  I  to  summ 

the  pecified    by    the     \-- 

111  IS07,  for  an  increase  in  the  rate  of  allows 

1.  That  maohini  1  te  mnch  mi 
to-day  than  formerly. 

2.  That  the  value  of  machines  dim.  pidly. 

3.  That  the  first  p  p  <y  a  heai  on 
new  machines,  and,  s                 ir  or  two.  could   pui 
roperioi  machines  at  half  original  pri 

4.  LI1.1t  maohinery  is  work.  I 

ind    is    more   rapidly    depreciated    to-day   than 
formerly. 

With  regard  to  I  diminishing  value,  it  i-  to  be 

noted   that    the    Inls  me    authorities   have   now 

number  of  cases  to  the  basis   of   original 

.  and  that  where,  say,  5  per  cent.  i>  allowed  on  original 

Boat,  there  1-  often  an  alternative  rate  of  ~.   per  cent. 

allowed  on   the  diminishing  value. 

The  practice  adopted  by  the  Incon 
authorities  provides  for  the  charging  up  of    renewal-  to 
capital  account  where  depreciation  1-  allowed,  and  thej 
usually  decline  to  allow  both  renewals  and  depreciation 

_  .mst    the  year's    profits.      The  result    is  to 
treat    rem  ipital   expenditure,    which    hi    turn 

are  subject  to  depreciation  at  the  rate  agreed  on.  If 
we  take  Mathieson's  example  of  the  lite  of  a  boiler  at 
1.")  years,  at  the  end  of  10  ye  its,  of  which  we  have  to  renew 
the   furnaces,    it    will   he  seen   that   by  el:  iwals 

!.>  capital,  v..    can  only  provide  for  2o  per  cent,  of  the 
of  the  renewal    before   the   expiration  of  the  lifo  period. 
Therefore,  it  we  an-  to  e         lewals  to  capital,  it  is 

evident  that  in  our  calculation  of  the  rate  of  depreciation 
we  must  include  the  provision  for  renewals  along  with 
dct,  rioration. 

lie-    tendency    to-day   is    to   separate   renewals 
depreciation  and  to  provide  a  fixed  sum  annually  against 
renewals  and  re]  the  outlay  each  year  under 

both  these  heads  against  the  9um  thus  accumulated. 
leaving      depreciation      to      include      deterioration      and 
obsolescence  only. 

Fire  insurance  and  depreciation. — The  point   has  been 
mentioned   that    in   the   case  of   writing  down  machinery 
and  plant  by  an  increased  rate  of  depreciation,  the  \ 
in  the  case  of  a  fire  would   be  affected  in  the  claim  for 
replacement. 

Opon  enquiry,  I  am  informed  that  it  is  usual,  in  some 
offices,  to  append  a  declaration  on  the  face  of  the  policy 
that  the  depreciation  written  oti  in  the  books  of  the 
business  shall  not  be  taken  for  the  purpose  of  a- 
lire  loss.  I  am  also  informed  that  the  assured  is  co^ 
for  the  value  of  the  plant  at  the  time  of  the  lire,  and  that 
the  original  cost  ot  the  plant,  less  depreciation,  is  not 
ssarily  the  basis  of  the  claim. 

There  does  not  appear  to  be  any  scale  of  depreciation 
in  force  for  different  kinds  of  plant  recognised  by  the 
insurance  companies,  hut  as  these  losses  are  generally 
-  between  the  assessors  and  surveyors,  acting  for 
both  parties,  or  failing  their  agreement  by  arbitration, 
no  special  rates  are  applicable,   but  each  ttled 

on  it-   merits.     The   principal  factor  appears  to  be  the 
possession  of  definite  and  specific  information  on  the  value 
and  cost  of  the  plant,  and  so  far  as  I  have  been  abl( 
gather,  the  rate  of  depreciation  adopted  by  the  insurer 
not,  in  any  way.  govern  the  claim  in  ease  of  tire. 

It  is  to  be  noted  that  it  is  a  general  provision  in  tire 
insurances  and   policies   that  the  company  ma;. 
replace  the  plant.     I  have  not  been  able  to  discover  any 


instanoe  where 
Bnd 
Tumi 

ac  have  dow  dealt  with  thi 

- 
income   ta\    purposes   and 

oip. 

tax   an-  in  no   way    I 

proper  au<  b 
engineering 

led   by   tie 
claim   is   pui    I" 

on  the  ground  of  their  independent   positi  oeral 

iwledge.      1  1 
authority    on    di 

■  ably 
ir  financial  con-. 
the  and  place. 

In  tli  a  by  Mr.  Arthui 

Birmingham,  representing  the   Birn  lamber  of 

.   before  tic   In 
somewhat    emphatically,    that  .be 

guided  by  the  dnancial  expert  on  the  subji 
tiou  rather  than  by  either  his  engineer  or  a  professional 
machinery  valuer,  on  the  ground  that  the  true  1 
v.duc  of  the  plant  1-  it>  earning  1 

This  brings  us  to  the  consideration  of  my  last  point  : 

Financial  depredation. — You  will,  perhaps,  remember 
that      in     the     opening     remark-,     we     r.  the 

diminished  value  of  machinery,  cine  to  the   changes  in 

and   trade,  which  includes  the  action  of  foreign 
tariffs. 

\\  e    have   already    dealt    with   deterioration,    renewals 
obsolescence,   and   we   have   still   to  take   a   general 
survey  of  the  plant  and  machinery  item  with  regard  I 
position  from  the  point  01  view  <■:  _      iwer. 

The    argument    put    forward    i-    that     the     plan 
machinery  as-ct  ten  i-e  as  time  goes  on,  until 

it  obtains  an  undue  and   predominating  position,  that  as 
profits  always  tend  to  a  minimum,  the  value  of  the  plant 
and    machinery    item    in    all    businesses    requires    to    be 
■i.ly   diminished  if  the  ratio  of  profits  to  capital  is  to 
untamed  in  future  years. 

From  this  point  of  view,  the  ideal  condition  would  be, 
if  we  take  the  ease  of  a  new  plant,  that  the  capital  account 
is  to  I..-  closed  immediately  the  installation  is  completed. 
After  that,  all  additions,  ind  repairs  are  to  be 

provided  out  of  profits,  and  in  addition,  the  value  of 
the  asset  is  to  be  written  down  annually. 

The  answer  to  this  1-.  that  if  this  ideal  of  depreciation 
were  to  be  seriously  proposed,  it  would  be  very  few  busi- 
-  which  could  be  carried  on.  The  reply  is  that  in 
the  history  of  the  great  number  oi  businesses  which  have 
disappeared,  their  ruin  began  when  the  value  of  their 
plant,   machinery   and   bo  dily  increased,   even 

although  their  productive  capacity  followed.  That  the 
insufficient  depreciation  was  a  more  potent  factor  in  their 
downfall  than  either  prices  or  markets.  That  prices  and 
markets  are  dependent  on  new  machinery,  and  that  the 
obtaining  of  new  machinery  depends  primarily  on  the 
sufficiency  of  the  depreciation. 

In  this  connection,  the  rates  of  depreciation  in  force 
in  the  United  States  would  appear  to  be  greater  than  in 
this  country,  and  that  there  are  not  wanting  prophets 
who  trace  the  alleged  tailing  off  in  the  position  of  the 
Hnglish  manufacturer  in  the  world's  market,  due  primarily 
to  the  insufficient  depreciation  of  plant. 

In  conclusion,  I  have  endeavoured  to  put  before  you  in 
as  brief  a  form  as  p  the  opinion  of 

authorities  to-day  on  this  subject.     There  is  a  tendi 
to-day  to  allow  a  larger  provision  iation  than 

formerly  deemcc  Imit  the  importance 

:  preciation  ot  plant  and  machinery  in  industrial 
economics  to  a  degree  never  contemplated  by  a  past 
generation. 
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I.— PLANT,  APPARATUS,  AND   MACHINERY. 

{Continued  from  page  303.) 

English  Patents. 

Absorbents  for  gast  s  or  vapour.?  and  the  application  th  n  of 
for  purifying  or    recovering  gases  or   vapours,   or  like. 

purposes  ;   Improved .     J.  Dewar.   Eng.  Pat.  7808, 

1905.     VTLJpage  373. 

Separators  ;    Impts.  in  centrifugal  hand  .     E.  G.   N. 

Sal.nius,  Stockholm.     Eng.  Pat.  16,223,  Aug.  9,  1905. 
Under  Int.  Conv..  Oct.  31,  1904. 

The  stand  and  the  "  houses  "  for  the  worm-wheel-;  and 
spindles  of  the  separator  are  arranged  so  that  they  are 
very  compact  and  mutually  strengthen  each  other,  and  are 
easy  to  cast.  The  covers  to  the  houses  are  fastened  by 
sliding  spring-catches,  and  the  crank  is  attached  to  the 
shaft  by  a  sliding  spring,  cam  and  plate.  The  cam  also 
serves  as  a  check-nut  for  the  worm-wheel  which  is  driven 
on  the  conical  end  of  the  shaft. — W.  H.  C. 

Oil  in  feed  and  other  wattr  ;  Impts.  in  and  apparatus  for 
determining  th  amount  of .  D.  B.  Horison,  Hartle- 
pool.    Eng.  Pat.  8031.  April  14,  1905. 

A  sample  of  the  water  is  collected  in  a  cylindrical  tube 
and  its  turbidity  compared  with  a  number  of  standards 
contained  in  similar  tubes.  These  standards  arc  prepared 
by  emulsifying  oil  or  other  substances  with  water,  each 
successive  "tube  having  a  turbidity  corresponding  with 
an  increased  quantity  of  oil. — W.  P.  S. 

Furnaces  or  apparatus  for  supplying  heated  air  or  gases 
for  industrial  purposes  [Drying  tea.  dec]  P.  1).  G. 
Clark.     Eng.  Pat.  10,107,   1905.     XVIII.l.,  page  387. 


United  States  Patents. 

Composition  of  matter  [for  protecting  packing*  from  the 
action  of  lubricating  oils].  L.  S.  van  Westrum,  Berlin, 
Germany.     U.S.  Pat.  814,750,  March  13.  1900. 

A  composition  consisting  of  5  parts  of  castor-oil,  3  to  4 
parts  of  fine  graphite,  and  1  to  2  parts  of  caustic  lime  is 
claimed.  It  is  used  to  prevent  packings  from  being 
attacked  and  dissolved  by  petroleum  or  equivalent 
lubricants. — W.    H.    C. 

Extraction    vessel.     C.     M.     Chamberlain,     Lead.   S.  Dak. 
U.S.  Pat.  814,940,  -March  13,  1906. 

A  long  tank  is  supported  in  a  horizontal  position  by 
trunnions,  so  that  it  can  be  inclined,  and  one  or  more  trays, 
provided  with  filter  beds,  are  fixed  longitudinally  within 
it.  The  tank  has  removable  ends,  one  of  which  is 
provided  with  a  discharge  gate  or  gates,  corresponding 
to  and  forming  one  end  of  the  trays. — \V.  H.  C. 


surrounded   by   the   main   flue  and  which  communicates 
at  its  upper  anil  lower  ends  with  the  interior  of  the  kiln. 

— W.  H.  C. 


The  claim  is  for  a  kiln  chimney  which  has  two  separate 
flues — a  "  main  or  fire  flue,"  which  takes  air  from  the 
exterior  of  the  kiln,  and  a  supplementary  Hue  within  and 


Kiln. 


E.  \Y.  Stewart,  Findlay.  Ohio. 
-March  20,   1906. 


U.S.  Pat.  S15.388, 


This  is  a  modification  of  the  preceding  patent,  in  which 
the  supplementary  flue  surrounds  the  main  flue  on  three 
sides.— \V.  H.  C.  ' 

Distilling    apparatus.     G.    F.    YVentz.    St.    Louis,    Mo. 
U.S.  Pat.  815,392.  -March  20,   1906. 

The  claim  is  for  the  combination  of  a  steam  generator 
with  a  condenser  and  a  water  reservoir.  A  water-supply 
pipe  connects  the  lower  portion  of  the  condenser  with  the 
lower  portion  of  the  reservoir,  and  a  water-return  pipe 
connects  the  top  of  the  former  with  the  top  of  the  latter. 
The  steam  generator  is  a  cylindrical  vessel,  having  a  hand- 
opening  above  provided  with  a  cap,  from  which  a  pipe 
leads  the  vapours  to  the  condenser,  and  an  inclined  bottom, 
in  which  there  is  a  tap  for  drawing  off  sediment.  Water 
is  supplied  to  the  generator  through  a  pipe  connected  to 
the  water-return  pipe,  between  the  condenser  and  the 
reservoir,  and  which  is  controlled  by  a  valve,  operated 
by  a  crank  attached  to  a  float  in  the  generator,  and 
provided  with  a  nozzle  to  direct  the  water  with  a  gyratory 
motion  on  to  the  bottom  of  the  generator. — W.  H.  C. 

Filter  [Iron-hydrogen  alloy].     H.   C.   Gesner,   New  York, 
-\.Y.      U.S.  Pat.  815,417,  March  20,  1906. 

Thts  invention  relates  to  a  filter  consisting  of  a  porous 
coherent  body  of  agglomerated  particles  of  an  alloy  of 
iron  and  hvdrogen  made  in  the  form  of  a  rigid  plate  or 
tube.— B.   N. 

Fill' ring   material.      O.    Loffler   and    W.    Weidle,    Vienna. 

U.S.   Pat.   815,846,  March  20,   1906. 

See  Eng.  Pat.  6055  of  1905 ;  this  J.,  1905,  937.— T.  F.  B. 


French  Patents. 

Distillation   of  liquids  ;     Process  and  apparatus  for    the 

continuous .     J.   Fischer.     Fr.   Pat.   359,533,  June 

22.   1905. 

The  apparatus  is  shown  in  longitudinal  vertical  section 
in  Fig.  1,  in  horizontal  section  on  the  line,  x,  .<■'.  in  Fig.  2. 
and  in  vertical  cross  section  along  the  fine,  y,  y',  in  Fig.  3. 
The  liquid  to  be  distilled  enters  the  apparatus  by  the 
pipe,  g,  into  the  bottom  of  the  cLamber,  e,  from  which  it 
flows  through  the  chambers,  c,  formed  by  the  partitions, 
6,  being  compelled  to  take  a  circuitous  course  by  the 
vertical  baffles,  j.  The  vapours  rise  into  the  head.  A.  and 
escape  by  the  opening,  a,  whilst  the  residual  liquid 
collects  in  the  chamber,  e',  from  which  it  flows  to  a  second 
apparatus  or  to  a  tank,  by  the  pipes,  h.  The  gaseous 
heating  medium  enters  through,  in.  into  the  chamber,  c', 
passes  up  the  channels,  d.  over  the  baffle,  k.  and  down  the 
channels,  d',  giving  up  its  heat  to  the  liquid  in  the 
chambers,  c,  passing  finally  into  the  chamber,  C,  from 
which  it  either  goes  to  a  second  apparatus  through  the 
passage,  n,  controlled  by  the  damper,  «',  or  by  the 
passage,  o.  controlled  by  the  damper,  o',  to  the  flue.  The 
apparatus  is  supported  on  a  base,  D,  and  the  heating 
may    be    increased    by   injecting   liquid   fuel   through   p. 


teod  ] 


i  i     II      in 


(i.VS   a    UGH  I. 


Modifications  of  the  apparatus  are  claimed,  anil  it  may 
either  be  used  singly  or  several  may  be  combined  into  a 
iattery.—  W.    H.   (. 

Inflammabli   liquid,  or  liquid*  which  give  off  inflammable 

vapours;    Process  for  moving  .     C.   Martini  and 

H.    Huneke.      Fir>t    Addition,   dated  Oct.   31,    1905,   t" 

Fr.  Tat-  :s:t7.7:i:i.  Feb.  28,   1903.     (See  Eng.  Pat.  -t^!.". 

of  1903;    tin-. I..  1904,  14.)     Under  Int.  Conv.,  May  1.".. 

1905. 

The  present  Addition  relates  to  the  regulated  addition  of 

'it  dioxide   or  other  inert   gas  to  the  exhaust    gases 

from   an  explosion  engino  which  are   used  to  effect     the 

movement    of   the    Iliads   in   question.      The   regulation  is 

effected  by  a  valve  which  is  intermittently  opened  or  shut 

by  a  lever  attached  to  the  shaft  of  the  gas  engine. 

— W.    H.   C. 


Drying;  .  d  apparatus  for .     A.  H.  Messinger 

and  V.  Popper.     Fr.  Pat.  359,594,  Nov.  IS,  1905. 

^ee  Eng.  Pat.  '2.:>.,s71  of  1905  ;   this  J.,  1906,  304.— T.  F.  B. 


II.— FUEL,  GAS,  AND  LIGHT. 
intinued  from  /«iy>.  308 

Calcium  kydridt  .     Industrial  production  of ■     >'■  F. 

Jaubert.      Comptes  rend..  1906,  142 

Metallic  calcium  is  prepared  by  electrolysing  the  fused 
chloride,  and  is  then  heated  for  some  hours  to  a  hit:!i 
temperature  in  an  atmosphere  of  hydrogen.  The  product 
is  a  white  or  grey,  hard,  porous  solid,  containing  about 
90  per  cent,  of  tile  pure  hydride.  It  is  readdy  decom- 
posed by  water,  1  kilo,  evolving  nearly  1  cb.  m.  of 
hydrogen.  It  is  proposed  to  use  it  in  producing  hydrogen 
for  balloons.— J.  T.  D. 
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English  Patents. 

Burners  for  liquid  iitcl.     J.   W.   Morton,   Carluke,   X.B. 
Eng.  Pat  4'.'33.  March  9,   1905. 

ts  a  burner  for  liquid  fuel,  operating  by  means  of  a  steam- 
propelled  spray,  the  spraying  nozzle  is  fitted  with  a  two- 
way  connection,  one  branch  of  which  leads  to  the  boiler 

in  which  the  burner  is  generating  the  steam,  whilst  the 
other  is  connected  to  a  small  independent  boiler.  On 
rting  to  use  the  burner,  steam  can  be  raised  quickly 
in  the  small  boiler,  which  is  then  kept  in  operation  until 
a  sufficient  supply  of  steam  is  obtained  from  the  large 
boiler,  whereupon  the  valve  connecting  the  small  boiler 
is  closed.  (Reference  is  directed  to  Ens;.  Pats.  404(5  of 
18S6  and  15,270  of  1904.)— H.  B. 

Gas- producing  plants.  [Enriching  producer  gas}.  H.  G. 
Hills,  Romilev,  Cheshire.  Eng.  Pat.  9171,  May  2, 
1905. 

In  order  to  render  producer-gas,  generated  in  a  suction 
producer,  suitable  for  use  in  a  gas  engine  which  is  designed 
tor  operating  with  ordinary  coal-gas,  the  producer  gas, 
in  passing  from  the  producer  to  the  engine,  is  carburetted 
in  the  usual  manner  by  drawing  it  through  a  vessel 
containing  absorbent  material,  impregnated  with  benzol 
or  the  like.  It  is  claimed  that  the  calorific  value  of  the 
gas  i>  thus  raised  from  130 — 150  up  to  500  B.T.  I". 

— H.  B. 

calorimeter  ;  Recording .     C.  H.  Beaslev.  Smeth- 

wick.     Eng.  Pat.   10.721.  .May  23.    1905. 

A  U-shaped  tube,  one  limb  of  which  is  enclosed  within 
a  vertical  chimney,  is  provided  at  the  top  of  each  limb 
with  a  small  tank,  and  contains  enough  oil,  or  other 
suitable  liquid,  to  fill  the  tube  and  partly  till  the  two 
tanks.  The  gas  to  be  examined,  is  burned  in  an  atmos- 
pheric burner  at  the  bottom  of  the  chimney,  and  the  oil 
in  the  heated  limb  of  the  (J -tube  rises  to  a  level  above 
that  in  the  other  limb  corresponding  to  the  temperature 
attained.  The  difference  in  level  is,  therefore,  a  measure 
of  the  calorific  value  of  the  gas,  and  is  recorded  auto- 
matically by  means  of  two  floats  situated  in  the  tanks, 
and  connected  by  threads  or  metal  strips  to  two  pulley- 
wheels  arranged  upon  a  horizontal  spindle.  The  spindle 
rotates  as  the  floats  rise  and  fall  respectively,  and  operates 
a  lever  carrying  a  marker,  the  latter  tracing  a  diagram 
upon  a  moving  band  of  paper,  actuated  by  clockwork 
and  ruled  with  a  scale  which  indicates  directly  the  calorific 
values. — H.  B. 

Minerals  [Coal]  ;    Apparatus  lor  cleaning  and  separating 

.     G.  F.  Zimmer,  London.     Eng.  Pat.  13.U55.  July 

6,   1905. 

The  crushed  coal  is  made  to  pass  along  a  vibrating 
conveyor  trough,  fitted  with  a  corrugated  bottom  at  the 
feed  end  and  having  a  succession  of  false  bottoms  con- 
sisting of  perforattd  plates,  woven  wire  or  grids, 
alternating  with  outlets  for  the  removal  of  the  waste. 
Adjustable  weirs  and  apertures  are  also  provided  in  the 
bottoms  of  the  troughs,  whereby  the  material  is  gradually 
sized  and  cleaned  as  it  is  carried  along  the  trough. 

—J.  H.   C. 

Coal   and   other    minerals  ;     Apparatus   /or    Hashing   and 

separating .     D.  Campbell,  R.  B.  J.  Binnie  and  W. 

Reid.  Hamilton.  Lanark.  From  J.  Smith.  Hatting 
Spruit.  Natal.  Eng.  Pat.  26,556,  Dec.  20,  1905. 
Ln  jigging,  a  clearing  arm  or  finger  is  provided  which 
projects  into  the  stone-trap.  Arrangements  are  made  for 
moving  this  arm  at  intervals  so  as  to  prevent  the  trap 
from  becoming  choked. — J.  H.  C. 

Burning  liquid  fuel ;  Apparatus  for .     J.  W.  Morton, 

Carluke.  X.B.     Eng.  Pat.  4931,  March  9,  1905. 

The  liquid  fuel  is  sprayed  from  a  nozzle  into  a  chamber 
having  a  tortuous  passage  in  the  form  of  a  bend  or  spiral, 
which  promotes  the  vaporisation  of  the  fuel  and  its 
admixture  with  the  air  which  enters  the  chamber  along 
with  the  jet  of  fuel.     A  baffle-plate,  of  conical  or  other 


suitable  form,  is  fixed  above  the  outlet  from  the  chamber, 
to  render  the  combustion  more  perfect.  The  chamber  is 
constructed  of  refractory  material,  such  as  fireclay.—  H.  B. 

Gas ;    Process  and   apparatus  for  producing   coal . 

P.  Busse.  Crosta,  Saxony.  Eng.  Pat.  4956,  .March  U, 
1905. 

See  Addition  of  March  14.  1005.  to  Fr.  Pat.  34S.411  of 
1904  ;   this  J.,  1905,  1007.— T.  F.  B. 

Oas-making  plant  ;   Impts.  in  connection  with  the  hydraulic 

mains  of  for  collecting  pitcli   therefrom.      J.   Y. 

Johnson,  London.  From  Deutsche  Continental  Gas- 
Ges.,  Dessau,  Germany.  Eng.  Pat.  17,464,  Aug.  29, 
1905. 

Within  the  hydraulic  mains  of  gas-making  plants, 
removable  scoops  or  the  like  are  arranged  beneath  the 
ends  of  the  dip  pipes,  for  collecting  the  pitch  dropping 
therefrom,  the  scoops  being  withdrawn  when  filled,  and 
replaced  by  empty  ones.  The  arrangement  is  specially 
applicable  to  mains  provided  with  a  longitudinal  inclined 
sealing  partition,  forming  a  separate  longitudinal  inclined 
chamber  provided  at  the  top  with  a  scries  of  apertures 
and  covers  ;  through  these  apertures  the  scoops  can  be 
inserted  or  withdrawn,  without  interrupting  the  gas 
manufacture. — H.  B. 

Gas  engiytes  ;    Process  for  the  utilisation  of  the  waste  heat 

of  marine for  tin  production  of  1  sea  water 

for  feeding  go*  'i  nerators.  E.  Capitaine,  Germany.  Eng. 
Pat.  22,594,  Nov.  4,  1905.  Under  Int.  C'onv.,  Xov.  5, 
1904. 

The  hot  exhaust  gases  from  the  engine,  or  hot  gases  from 
the  gas  generator,  are  led  down  through  the  tubes  of  a 
boiler,  or  heat  interchanger,  producing  steam  from  the 
sea-water  contained  therein,  the  steam  is  utilised  in  the 
gas  generator.  A  constant  flow  of  fresh  sea-water  takes 
place  into  the  interior  of  the  boiler  through  a  tubular  coil 
arranged  within  an  annular  jacket  surrounding  the  boiler. 
A  corresponding  constant  stream  of  the  boiling,  merely 
slightly  concentrated,  sea-water  flows  out  from  the  top  of 
the  boiler  into  the  said  jacket,  and,  on  its  way  to  waste,, 
parts  with  its  heat  to  the  fresh  water  flowing  in  through 
the  coil.— H.  B. 

Coal  gas  and  other  gases;  Process  and  apparatus  for 
washing  or  purifying .  E.  Ott.  Zurich.  Switzer- 
land.    Eng.  Pat.  5773.  March  18,  1905. 

See  Fr.  Pat.  352,565  of  1905  ;  this  J.,  1905,  961.— 1.  F.  B. 

Incandescent  light  ;  Process  of  generating .     R.  Mewes,. 

Berlin.  Eng.  Pat.  5265,  March  13,  1905 
Hydrogen,  coal-gns.  or  other  combustible  gas,  and 
oxygen,  the  air.  or  other  gas  used  as  supporter  of  com- 
bustion, are  enriched  by  the  addition  of  volatile, 
combustible  or  incombustible  compounds.  "  such  as 
calcium  ethyl,  calcium  methyl,  calcium  ethylate, 
magnesium  ethyl,  silicium  ethyl,  silicium  ethylate.  borax 
ethyl,  aluminium  ethyl,  aluminium  ethylate,"  for  the 
purpose  of  obtaining  light  by  the  incandescence  of  the 
liberated  particles  of  metallic  oxide,  &c.,  without  the 
intervention  of  a  mantle.  Burner  jet>.  from  which  the 
enriched  gas  and  air  respectively  issue,  are  arranged  at 
suitable  angles  to  each  other.  If  desired,  however,  the 
flames  may  be  directed  upon  the  surface  of  a  mantle  or 
other  suitable  solid  body. — H.  B. 

United  States  Patent-. 

r;,js   producer.     A.    Cerasoli,    Rome.     U.S.    Pat.    815,794, 

.March  20,   1906. 
See  Eng.  Pat.  20,678  of  1903  ;  this  J..  1904,  816.— T.  F.  B. 

Utilities 
1906. 

furnace 
furnace 
a  valve- 
v.ith  an 
R.  L. 


Gas  producer.     C.  Ellis.  Assignor  to  Combustion 
Co.,  Xew  York.     U.S.  Pat.  815.913.  March  20, 

A  gas  producer  is  combined  with  a  fuel-burning 
by  a  pipe  connecting  the  waste-gas  outlet  of  the 
with  the  producer.  This  pipe  is  provided  with 
controlled  air  inlet,  open  to  the  atmosphere,  and 
air  injector  between  the  inlet  and  the  producer.— 


\  10,  IQOJJ 


III.     DES1  RVC'J  IVK    DISTILLATION,   &< 


.,.<,.,      .1    i : . . l.  liit..  i. n.,n. I      U.S.  Pat  816,123, 
Maroh  27,    L906 

Eng.  Pat.  7592  oi  1904  .   this  J.,  1905,  190.     T.  F.  I'.. 

Oas-purifii  i       F,    I  J.    Sobai  t,    Beloit,    \\  i 
Fairbanks,    Mors,.   and    Co.,    Chicago,    III.     I 
M  1,698,   March  III.   1906. 
hi  >    pui  ifier  desi  ribed  i     foi    gas  or  liquid    and       n  jista 
,.i  ,i  shell  '"  casing,  in  which  are  a  num.  bet  oi  n  movable 
obi  [j    fitted   in   1 1.  and  dh  iding    il    into 

compartments.     In  each  compartment,  filterinj    ma 
i.,  placed  .mi  the  traj        A  pah  oi  pipes  real  on  ilu  bol 
oi  the  casing,  and  pass  vertically    upwards   through   the 
brays,  whioh  fit  oloselj  round  the  pipes.     *  >n>-  •  -t  thi   | 
ha-  ml. 'i   ports  on  one  Bide  of  the  trays,  and  the  o 
outlet   ports  on  the  other  Bide  ol   thi    trays.     The  pipes 
pass  through  apertun  over  at  thi  top  of  the  ca 

\\.  ('.  11. 

mm  lamps;  Method  of  producing         .     D.M.Moore, 
Newark,  N.J.,    \  ectrical  I  lo.,   N,  « 

fork.     D.S.   Pat.  814,794,  March  13,  1906. 
1\    the    process    described    for    manufacturing    vacuum- 
tube  electric  lamps,  the  interior  of  the  tube  is  coated 
.in  organic  Bubstance,  such  as  a   hydrocarbon,   which  is 
electrolysed   in   order   to   form   an   adherent   coating   oi 
"  fixed  solid  residue,"  on  the  interior.     While  the  elei 
lytic  process  is  being  carried  on,  the  tube  i-  exhausted  and 
finally  sealed  off  when    the  decomposition  is   practically 
Jete,     W.  C.  11. 

FRENCH  Patent-;. 

Fuel  ;     Agglomeration    of    .     [Utilisation     of     > 

tellvlost  lyes.]    A.  K.  Tavernier  and  C.  Oulman.     Fr. 
Pat.  359,249,   Nov.  8,  1905. 

\\  istb  cellulose  lyes  from  paper  manufacture  are  treated 
with  sulphuric  acid  and  concentrated  t.>  a  syrupy 
consistency,  then  well  mixed  with  about  20  parts  of  the 
previously  ground  and  sifted  fuel.  The  mixture  is  heated 
for  In  minutes  with  direct  strain,  thru  formed  into  a  pa 
and  pressed  in  a  briquette  press  under  a  pressure  of  200 
kilos,  per  sij.  cm.  The  briquettes  are  dried  in  a  chamber 
built  of  bricks  and  covered  with  red  lead.  Vapours  of 
hydrochloric  acid  arc  passed  through  the  chamber.  By 
the  action  of  the  acid  the  cellulose  ia  transformed  into 
carbon  and  thus  made  insoluble.  The  hydrochloric  acid 
vapours  are  received  in  water  and   used  again. — R.  L. 

Burner;      Liquid    fuel    — — .     C.     Leistner.     Fr.     Pat. 

359,355,    Nov.   9,    1905.     Under  Int.   Conv.,   Nov.    In, 

I 1MI4. 
See  Eng.  Pat.  24.372  of  1904  ;  this,  .1..  1906, 114.— T.  F.  B. 

Qas  generator.     \V.   Town-.     Fr.    Pat.   359,203,   Nov.   7, 
L905.      Under    Int.    Conv..    July    8,    1905. 

See  Eng.  Pat.  14.090  of  1905  ;  this  J..  1905,  1163.— T.  F.  B. 

<,tort     furnace.     \V.      Backer.     Fr.      I'at.      359,255, 
Nov.   8,   1905. 

The   furnace  is  circular  in   plan,   and  comprises   a    series 
oi    vertical   retorts   arranged    like    a   ring   in   an   annular 
chamber  in  the  masonry.     In  the  centre,  and  below 
level  of  the  retorts,  are  a  number  of  generators,  the  . 
from    which    are    led    through    numerous    Hues    into    the 
annular  retort-chamber,  where  they  burn  on  encountering 
sin, in,-  of  preheated  air.     The  chamber    is    Bub-dr- 
by  partitions  to  cause  the  hot  g  pursue  a  zig 

course  round  the  retorts,  and  the  waste  gases  finally  pass 
off  by  a  central  chimney. — H.  B. 

Oas  washer.  Cie  pour  la  Fabr.  des  Compteurs  et  Material 
d'Usines  a  Gaz.  First  Addition,  dated  Nov.  6,  1905, 
to  l'r.  Pat.  350,7-21.  of  Aug.  7,  1905   (this  J..  1906.   11). 

The  washing  wheel  referred  to  in  the  principal  patent  is 
here  modified,  by  substituting  discs  of  glass,  arranged 
upon  a  rotary  metal  shaft  and  spaced  apart  by  means  of 
leather  washers,  for  the  sectors  of  glass,  arranged  radially 
round  the  shaft,  as  therein  described.  To  prevent  fracture 
of    the  glass  discs    by  striking   against    the  walls  of    the 


washing  i  hi  a  hi 

into  or  raised  fr it,  each  end  ol 

with  guide  rod  « In.  h 

or  channel  in  thi 
latter.     II.  B. 

Oat  wa 

'. -      Ltd.,  and        i 

Nov.  '.'.   1905      I  ndi  r  Int.  ( 

Si  i   Eng   Pat.  24,467  oi  1904  ;  tl  nor,.     T.  I    B 

■  ,•     Apparatus    for  — . 

M I   Be i  onl  roll    vpparat,    K    Stoinboi  k.     Fr. 

i'at.  359,352,  Nov.  2,   1905    Will,  pagi    396. 

Filami  nls  o) 

for  baking  .     R.    J,    I  liili  he        Fr.   1  162, 

v,,     i.    19(  5 
Thb  apparatus  is  designed  for  i  i  ridium  filami 

obtained  by  mixing  finely-divided  iridium  with  a) 

tiiiiani  material,  forming  the  mixture  into  filami 
drying   the   latter   and    reducing   them    in   a    current    ol 
hydrogen.     An  annular  oxyhydrogen  burner  is  suspended 
on  a  carrier  bet  «mi  two  vertical  guidi    .  md  i  .■ 

to  ascend  or  descend   between   tl udi      bj    mean-  ol 

attached  cord-,  working  over  pulleys  al    the   top  ol   the 
guides  and  connected  to  a  winding  spindli 

the    apparatus.      The    burner    consists    ol    two    concentril 

conical  chambers,  to  one  ol  which  oxygen  is  led,  to 
other,  hydrogen,  by  mean-  of  flexible  tubing  ; 

flame  is  thus  produced,  whilst  the  central  -pare  ad 

upward  current  of  air,  and  allow-  the  iridium  filament  to 
pa     through,  as  the  burner  rises  or  falls.     The  filament  is 
suspended  vertically  from  a  thick  platinum  wire,  so  as  to 
be  in  the  centre  of  the  Same,  and  the  burnei  is  i 
lowered  as  of  ten  as  desired,  to  hake  the  filament  throur, 
its  length. — H.  B. 

Ineandi  so  na    bodii  •    foi 
making  -        by  producing  a  metallic  deposit 
cor:.     Siemens  mid  Salske  Act.-Ges.     1-r.  Pat.  359,339, 

Nov.    11,    1905.      Under  Int.   Conv,    Nov,    I .,,    1904. 

See  Eng.  Pat.  23.097  of  1905  ;  this  J.,  1906,  115.     T.  F.  B. 

III.— DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(( 'ontinued  from  pagi   309.) 

Pirn   wood;    Products  of  thi   distillation  of .     W.   B 

Walker.   E.   W.   Wiggins  and  £.  C.  Smith.     J.  Amer. 
Chem.  So,..   1906,  2»  (Abstracts)   103   -105. 

The  distillation   was  effected  in   a   retort   madi 
12  in.    wrought    iron    pipe    surrounded    by    a    14-in. 
serving     as     jacket.     Superheated     -nam      was     passed 
through  the  jacket  and   the   interior   ol    thi  the 

di-tillation  being  started  at  175    (_'..  whilst  after  the  oil  of 
turpentine  and  rosin  oil  had  come  over,  the  tei 
was  raised  gradually  to  400    C     It  was  found  ti, 
wood  was  of  little  value  for  the  production  of  turpentine 
as  compared  with  stump-wood,     the  turpentine  obtained 
gave  SO  per  cent,  of  distillate  below  I63c  C,  had  a  si 
of  0'865  to  0-867,  and  showed  a  specific  rotatory  powi 
-  28,T>.     It  contained  very  little  free  acid  and  less  than  1 
per  cent,  of  non-volatile  matter.     The  crude  I 
heating  to  150    C  to  expel  moisture,  solidified  to  a  hard 
mass    with    clear    vitreous   fracture    and    of   almost    hlack 
colour.   It  was.  therefore,  converted  into  rosin  oil,  when  the 
following    products    were    obtained : — 


Per  cent. 

Sp.  gr. 

20-47 
17-91 
!6-*2 

0-9SC 

0-994 

1-030 

— 

306 
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In  another  series  of  experiments,  the  wood  was  subjected 
to  drj   distillation  with  the  following  results: — 
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1. 

o..> 

43-0 

34-2 

19-5 

1-1S 

3-0 

23-9 

II. 

2-0 

'--■7 

46-9 

25-9 

1-70 

2-5 

24-5 

III. 

2-0 

25-9 

39-6 

19-8 

1-32 

2-6 

34-5 

IV. 

2-0 

241 

51-4 

26-8 

1-86 

3-6 

23-3 

The  first  run  was  made  at  300°  C.  for  two  hours,  whilst 
in  the  last  three  runs,  the  retort  was  heated  slowly  to  175 
C.  for  one  hour,  after  which  the  temperature  was  raised 
to  above  3003  C.  The  following  are  the  yields  calculated 
on  a  cord  of  light  wood  of  0000  lb.  : — 
From  steam  distillation  : 


Oil  of  turpentine 24-9  sails. 

Yellow  oil    4-4  .. 

Rosin    318  lb. 


Yield. 
Per  cent. 


From  dry  distillation  :- 


46-2  111. 

l*-4  sails. 

1050  lb. 

2-34 
17-50 

3750  cb.  ft. 

2-00 

1217  lb. 

20-2S 

— D.  B. 

Louisiana    petroleum ;      The    series    CnHin-s    >" 

c.    E.    Coates.      J.   Amer.  Chem.  Soc,  1900.  28.  :.IM  — 
388. 

Jen">~i>'gs  oil  furnished  a  small  quantity  of  a  fraction, 
('jjHoo,  having  an  odour  of  turpentine,  and  ultimately, 
after  repeated  fractionation  under  a  pressure  of  21  mm. 
the  following  series  was  obtained  : — 


often  used  to  adulterate  mineral  oils  and  more  frequently 
printers'  ink.  For  its  determination,  dimethyl  sulphate 
is  recommended,  which  dissolves  the  hydrocarbons  of 
the  benzene  series  readily  in  the  cold,  but  does  not  act  on 
petroleum  distillates  and  rosin  oils.  In  the  method 
described,  a  known  volume  of  the  oil  under  examination 
is  added  to  .i  suitable  volume  of  dimethyl  sulphate  (one 
and  a  half  to  two  parts)  in  a  stoppered  glass  cylinder  of 
about  100  c.c.  capacity,  graduated  so  that  each  division 
equals  0-3  c.c.  The  contents  arc  well  shaken  for  about 
one  minute  and  left  to  rest  until  the  two  layer?  have 
completely  separated,  when  the  increase  in  the  volume  of 
the  lower  layer  indicates  the  quantity  of  coal-tar  hydro- 
carbon oil  taken  up  by  the  sulphate. 

For  the  estimation  of  tar  oils  in  printers'  ink,  the  lamp- 
black contained  therein  is  separated  in  the  usual  manner. 
If  the  varnish  contain  saponifiable  products,  25  c.c.  art- 
then  evaporated  to  dryness  on  the  water-bath  with 
125  c.c.  of  an  alcoholic  caustic  soda  solution  (80  grins,  in 
1  litre  of  05  per  cent,  alcohol).  The  residue  is  dissolved 
in  250  c.c.  of  hot  water,  the  solution  well  shaken  with  100 
c.c.  of  ether,  and  this  operation  repeated  two  or  three 
times.  The  ethereal  solution  containing  the  hydro- 
carbons is  washed  with  water,  the  ether  expelled  by 
evaporation  in  a  tared  platinum  dish,  and  the  residue 
dried  and  weighed.  A  measured  volume  is  then  treated 
with  dimethyl  sulphate. 

By  the  treatment  of  fatty  oils.  such,  e.g.,  as  olive  or 
almond  oil.  with  dimethyl  sulphate  a  diminution  of  the 
volume  of  the  layer  of  dimethyl  sulphate,  as  compared 
with  the  layer  of  the  respective  oil,  is  observed,  whereas 
pincline  and  oil  of  turpentine  when  shaken  with  an  equal 
volume  of  dimethyl  sulphate,  cause  an  increase  of  volume 
of  the  latter,  owing  to  solution  of  the  substances  named 
therein,  to  the  extent  of  about  30  per  cent.  ["  Pinoline  " 
is  '"  German  "  or  '"  Patent  oil  of  turpentine  "  ;  this  J., 
1898,  007.]  The  mixture  obtained  with  pinoline  has  an 
orange  colour,  that  with  oil  of  turpentine  is  colourless 
but  shows  a  considerable  increase  in  temperature,  a 
property,  which  it  is  thought  might  be  applied  with 
advantage  to  the  determination  of  pinoline  in  oil  of 
turpentine. — D.  B. 

Enolish  Patents. 

Kiln  for  llic  gasification  or  tli  *t  Motion  of  pint.     M.  Ziegler. 
Beuerberg,  Germany.     Eng.  Pat.  18,174.  Sept.  8.  1905, 

The  kiln  consists  of  a  vertical  shaft  having  one  or  more 
contractions  extending  all  the  way  round  ;  the  walls  of 
the  lower  part  of  the  shaft,  in  which  the  fire-grate  and  ash- 


Probable  formula.        Hoi.  wt.               c.                   H.                    Sp.  gr.           Bp-  at.c"60  mm-            n~' 

Mol.  refraction. 

1  -Hn 
t'9Hlfi 
1     -  H,  8 
CuHao 

rt2H22 
Cj  3H24 

111 

124 
138 
151 
187 

181 

per  cent. 

8R-S1 
S7-00 
86-68 
86-58 

per  cent. 

0-7747"  4 
0-7992"  4 
13-01                   0-814622  j 
12-88                   0-837826  4 
13-43                   0-8511284 
13-42                   0-862922  4 

120-5 

145-7 
16S-17II 
198-ioo 
215-217 
235-238 

1-4260 
1-4370 
1-44611 
1-4582 
1-4640 
1-4692 

44-90 
48-76 
53-4S 
57-98 

Despite  the  turpentine  smell,  all  the  above  were  optically 
inactive  and  gave  no  evidence  of  unsaturation  under  the 
usual  tests.  The  properties  of  the  hydrocarbon,  Cr^H^, 
correspond  with  those  of  a  methylbicyclononane.  but  the 
sp.  gr.  is  too  high.  The  hydrocarbon,  C^Hoi,  however, 
corresponds  almost  exactly  with  an  isopropylmethylbi- 
i.nonane.  The  series  appears  to  be  a  homologous 
bicyclic  one  beginning  at  least  as  low  as  CnjHjf,  and  ha\  ing 
some  connection  with  asphaltum,  since  a  considerable 
portion  of  the  oil  was  condensed  to  a  semi  asphaltic  mass 
on  being  passed  through  a  red  hot  copper  pipe  and  sud- 
denly cooled. — C.  S. 

Dimethyl  sulphate  /or  determining  lor  oil*  in  admixture 
with  rosin  and  mineral  nils,  and  its  behaviour  towards 
fatti/  oils,  oil  of  turpentim  and  pinolim  E.  Valenta. 
Chem.-Zeik,  1906,  30.200—267. 

The   fraction   from   coal   tar   boiling   at   240  — 300     < '.    is 


pit  arc  situated,  being  provided  with  numerous  openings 
on  all  sides,  both  above  and  below  the  grate  level,  for  the 
introduction  of  air.  The  kiln  is  always  kept  filled  with 
peat,  which  is  fed  in  from  above  through  a  hopper  ;  the 
gaseous  products  of  the  destructive  distillation  are  led  off 
at  the  top  of  the  shaft  ;  whilst  the  residue  is  removed  from 
the  ash-pit  by  means  of  a  screw  conveyor.  Preferably 
forced  draught  is  used. — H.  B. 

Snl phale  of  ammonia  ;   Method  of  manufacturing .     J. 

Grossmann.    .Manchester.     Eng.    Pat.    20.837,    Oct.    14, 

1905. 
Crude  ammonia  liquor  is  distilled  in  the  usual  way.  but 
without  addition  of  lime,  and  the  ammonia  evolved  is 
received  in  sulphuric  acid  in  a  saturator.  The  residual 
liquor  in  the  still  is  concentrated,  filtered,  transferred  to 
another  still,  and  treated  with  an  excess  of  sulphuric  acid 
to  expel,  on  heating,  all  the  thiocyanic  acid   present,  the 


111')*.] 
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expulsion    being    aided    bj    the    injection    ol    ail 
ionium  sulphate  solution  thus  obtained  is  then 
addition  i  a<  id  « hen  nei  i      u  the 

Baturatox  to  receive  the  ammonia  evolved  as  first  d<     ribod. 

Or,    the  solution   oiaj    be   aeutralised   bj    ami li 

talliseil      \\  hen  Eei  rocj  anide  is  present   in  i  at    ■ 
ammonia  liquor  treated,  the  liquor  maj .  a1  an  inti  1 1  i  di  it< 
roei     ,  be  treated  with  an  iron  Bait,  an 

precipitate  formed,  I  he  i  leared  liquor  is 
returned  to  the  still  in  which  thiooyanic  acid  is  let 
[f  cyanide  bt  present,  an  iron  compound   maj    be    idded 

to  foi  i'i   f< yanide  .    oi    sulphur  or  a    polysulphid 

added   to  form  .1   thiocyanate,   with  following   treat 
I      E.  8. 

Dotted  Sta.tj     Pati 

ii  11.  Copilovich,  Hinckley,  Minn.,    \ 

Standard     Curpentine    Manufacturing    Co.,    St     Paul, 
Minn.     U.S.  Pat.  814,901,  March  13,  L906. 

Thk  metal  Mill  is  cylindrical  and  has  no  bottom,  bul 
on  the  masonrj  foundation.  There  1-  an  opening  at  the 
top  for  1  harging.  The  lighter  products  of  distillation  are 
led  away  by  a  pipe  situated  about  halfway  up  the  side 
of  the  still,  and  the  tarry  products  are  drawn  of)  by  a  pipe 
running  downwards  from  the  floor. — C.  E.  F. 

Coking;  Process  of .     (i.  E.  .Merrill.  Peace  Dale,  R.I. 

U.S.  Pat.  815,453,  March  20,  L906. 

A  horizontally  moving  layer  of  coal  is  subjected 
successive  degrees  of  heat,  which  may  be  regulated 
independently  of  each  other,  so  that  the  different  gases  in 
the  coal  will  be  given  Ml  at  determined  points.  The  coal 
i~.  during  its  travel,  protected  from  contact  with  the  air.  A 
apraj  oi  water  plays  <>n  the  heated  mass  of  coal,  and  the 
steam  generated  thereby,  together  with  any  air  which  may 
be  present,  are  removed  by  suction. — R.  L. 

German  Patent. 

•   wood  tnr  ;   Process  for  preparing  an  alkai 
product  from which  is  solid  at  tin   ordinary  tem- 
perature.    Chem.  Fabr.   Florsheim,  Dr.  H.  Xocrdlinevr. 
Ger.  Pat  103.44b.  June  IS.  1903. 
Am.  oxygen  or  ozonised  air  is  blown  through  crude  beech 
wood  tar  heated  to  120  — I50c   C,   until  the  product   is 
soluble  in  alkalis.      When  cold,  the  product  is  brittle,  and 
completely  soluble  in  alkali;    it  is  said  to  resemble  colo- 
phony in  many  respects.     It  has  only  a  feeble  odour,  and 
is  stated  to  be  applicable  to  pharmaceutical  purposes,  and 
also  in  the  production  of  colour  lakes.     Metallic  salts  can 
be  obtained  in  the  usual  manner  from  the  alkali  solution. 

— T.  F.  B. 


to   1  111 

III    pi- 



.it  thioindigo  separate, 

1 1        g       '     '  ' '  i- 

1 
distilled    in    >>n. ill    quantities    almost    without     di    ■ 
position.     It    1-  extremelj    resistant  to  1 
.md  is  leu  acted  upon  M    1 

with  which  it  yii  ilpl 

ni      Hit  li  alkaline  redui  in     duct 

soluble  in  alkalis,  th  which,  on  exposure  to 

becomes  covered  with  a  red  bloom,  and  can  be  used  for  the 

dyeing  of  textile  fibres,  the  shades  1 luced  being  fa 

to  light  and  oxidising  agents  than  those  yielded  by  indigo. 

Thioindoxyl   has    propertie     quit    an  0   those 

of    indoxyl.       With  aromatic    aldehydes,    ketones    and 
diketones,    it    yields    "  thi  with   isatin   a 

thioindirubin  ;  and  with  benzaldehyde  and  its  derivatives, 

yellow  crystalline  compound    anal s  to  those  obtained 

by  Priedlander  and  Neudbrfei  (Bei  .  Ililiu.  30.  1077;  1 
32.  1S37)  from  ketocumaran,  and  erroneously  believed  t.j 
bo  flavone  derivatn  es. 

Arylthioglycollic  acids  to  be  used  in  the  synthi 
thioindigo  compounds,  cm  be  prepared  from  tliioglyi 
acid.    HS.CH2.COOH,    from    which    by    the    action    of 
matii    dia  o-compounds,   products  of  the  composition 
X.N2.S.CH2.COOHI     are     obtained,     which     on     heating 
evolve   nitrogen,    with     formation    of    the    correspond 
arylthioglycollic       acids.       X.S.CHj.COOH.       Thej 
also  be  obtained  in   some  cases   by   the  action  of  nitro 
and    halogen    derivatives    of    aromatic    compounds    on 
thioglycolUc  acid  in  presence  of  alkali  or  an  alkaline  salt. 
For  example,  dinitrochlorobenzene  and  tln-uK      M;.    acid 
in  presence  of  sodium  acetate  111  alcoholic  Bolution,  yield 
dinitrophenyUhioglycoUic  acid,   1  IgHgl  N  i  • ..  1 ., .S .1  'II  ,1  't  )OH, 
m.    pt.    107 — 168     C.,    whilst    o-nitrochlorobenzene    or 
o-dinitrobenzene  yields  m  a  similar  manner,  in  presence  of 
potassium     hydroxide,     o-nitrophenylthioglycollic     acid, 
CBHt(N02).S.CH2.COOH,   which,   when  reduced    in    acid 
solution,  gives  the  inner  anhydride  of  the  amino-acid  : 

c6il/s  ■  '"' 

"    4\.\H.CO 
The   thioglj'collic  acid   is   best    prepared   by   Holmberg's 
method  (J.  prakt.  Chem.  [2],  71,  264)  from  chloroacetic 
acid  and  potassium  xanthate.  the  alkylxantho-acetic  acid 
produced  being  decomposed  by  alkalis  or  ammonia. 

The  azo  dyestuffs  produced  by  the  action  of  diazo 
compounds  on  thioindoxyl,  give  shades  very  similar  to 
those  produced  by  the  a-naphthol-o-azo  dyestuffs. — A.  S. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

ontinued  from  page  310.) 

Indigo  group  ;  Sulphur-containing  analogues  of  tin- . 

P.  Friedlander.     Ber.,  1906,  39.  1060—1066. 

Thiosalicylic  acid,  obtained  from  o-thiocyanobenzoic 
acid  and  sodium  sulphide,  reacts  readily  and  quantitatively 
with  chloroacetic  acid  in  presence  of  alkali,  yielding 
phenylthioglycollic-o-carboxylic  acid. 

C„H4(Co6h)S.CH2.COOH.  m.  pt  213°  C.  (uncorr.). 

By  the  ai  turn  of  alkali  this  loses  water  and  yields  the  acid 

/ClOHR 


in  )OH 

from  which,  on  heating,  carbon  dioxide  is  disengaged   and 
thioindoxyl  or  a-hydroxythionaphthene 


CeHf 


C\OH), 


til 


formed.     The  latter,  when  distilled  with  steam,  is  obtained 
in  long  colourless  needles,  melting  at  7M  C.     Un  exposure 


Thiazines.     K.   Gnehm   and   F.    Kautlcr.      Her.,    1906,  39. 
1016—1020. 

The  authors'  experiments  were  made  with  the  object  of 
determining  whether  mercaptans  and  disulphides  of  the 
thiazine  series  possessed  the  character;,  of  sulphide 
dyestuffs.  As  intermediate  products,  amino  derivatives 
were  prepared.  By  the  action  of  alcoholic  ammonia  on 
Methylene  Blue,  one  dimethylamino  group  is  replaced  by 
an  amino  group,  an  asymmetrical  dimethylthionine  being 
produced.  Five  grms.  of  .Methylene  Blue  hydrochloride 
(free  from  zinc)  were  heated  with  20 — 30  c.c.  of  a  saturated 
alcoholic  solution  of  ammonia  for  four  hours  in  a  sealed 
tube  at  140 — 150°  C  The  reaction  product  consisted 
of  a  brown  crystalline  ma>~.  which,  on  opening  the  tube, 
rapidly  turned  blue.  The  pure  compound  was  isolated, 
with  suitable  precautions  to  avoid  contact  with  air,  and 
was  found  to  onsiet  of  the  asymmetrical  dimethylleuco- 
thionine  : 

/VxH./\ 

(CH3UXi        '•    S    ■   .     .'Ml... 

The  corresponding  blue  dyestuff,  obtained  by  oxidation 
of  the  leuco  compound  in  the  air,  is  readily  soluble  in 
water,  and  moderately  soluble  in  ethyl  and  methyl 
alcohols.     On  addition  of  alkali,  the  blue  soution  of  the 


• 
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dyestuff  immediately  turns  red.  By  using  benzylamine 
in  place  of  ammonia,  the  reaction  follows  a  different 
course,   benzylaminotetramethylthionine  being  produ 

To    prepare    the    mercaptan,    Leuckardt's    process    (J. 
prakt.  Chem.,  41,  [2],   ITU:    also  tin-  J.,    L889,    187 
employed.     Two  grms.  of  dimethylthionine  dissolved  in 
200  grms.  of  water  were  treated  with  2*5  i 
traied  hydrochloric  acid  and  u  5  grm.  of  sodium  nitrite. 

solved  in  a  small  quantity  of  water,  the  mixture  I 
cooled.  After  half-an-hour,  a  solution  of  5  grms.  of 
potassium  xanthate  in  300  CC.  of  water  was  added  and  the 
mixture  heated  for  four  hours  on  the  water-bath.  The 
dark  violet  resin  produced,  consisting  of  the  tliiocarbonic 
acid  ester  of  the  thiazine-mercaptan,  was  filtered  off,  dried, 
and  hydrolysed  by  sulphuric  acid,  when  the  thiazine- 
mercaptan  was  produced. 

R-S-CS-OCgHs  +  HjjO  =  R.SH  +  COS  +  C2H5OH. 

The  authors  have  been  unable  to  obtain  the  product  in  a 
pure  state,  but  it  possesses  the  characteristic  properties 
of  a  sulphide  dyestnff.  It  dissolves  in  sodium  sulphide 
solution,  with  formation  of  a  leuco-eompound,  and  the 
solution  dyes  cotton  a  tolerably  intense,  somewhat  dull 
blue,  perfectly  fast  to  washing. — A.  S. 

Met)  R.  Gnehm  and  E.  Walder.     Ber..  1900, 

39.  1020—1022. 

By  the  action  of  nitrous  acid  on  an  acid  solution  of 
Methylene  Blue,  a  bluish-green  compound.  Methylene 
Green,  is  formed,  which  has  been -generally  regarded, 
although  without  any  conclusive  evidence,  as  nitro- 
Methylene  Blue.  The  authors  prepared  the  nitrate  of 
Methylene  Green  by  the  action  of  sodium  nitrite  on  a 
nitric  acid  solution  of  Methylene  Blue.  From  the  nitrate, 
the  hydrobromide  was  obtained,  and  with  this  compound 
the  amount  of  hydrogen  taken  up  on  reduction  was 
determined.  The  results  obtained  prove  that  Methylene 
( .i veil  is  the  nitro  derivative  of  Methylene  Blue  and  not  a 
nitroso  compound. — A.  S. 

Dyestuff  I,  "any.    For.  Off.  Ann.  Series,  Xo.  3544. 

The  export  trade  in  dyestuffs  continues  to  increase,  the 
total  shipments  during  1905  exceeding  those  of  1004  by 
nearly  6000  tons;  the  total  value  of  the  exports  during 
the  last  three  years  has  been  :— 1903,  £0,189,000;  1904, 
£6,255,650;  1905,  £7,443,400.  Of  these  totals,  the 
exports  of  alizarin  dyestuffs  were  valued  at  £754.550  in 
1903,  £741,950  in  1004.  and  £761,150  in  1905;  and  of. 
Indigo,  at  £1,034,000  in  1903,  £1,084.050  in  1904,  and 
£1,384,450  in  1905. 

The  imports  of  dyestuffs  into  Germany  were  valued  at 
£297,800  in  1003;  £-282,500  in  1904,  and  £309,350  in  1905. 

[T.R.] 

Cyanines  ;    Absorption   and   sensitising   spectrum    of  the 
.     A.  von  Hiibl.     XXL,  page  303. 

English  Patents. 

Colouring   matters  of  the  quinoline  group  [Cyan 

stuffs]  ;    Manufacture   of  blue and  photo  <rai 

eu,  i     therewith.      O.      Imray.      London. 

From  Farbwerke  vorin.   Meister,  Lucius  and  Briining, 
Hoechst  a  .Mam.  Germany.     Eng.  Pat.  16,227,  Aug.  y, 
1905. 
Bi.VE  dyestuffs,  which  possess  the  property  of  rendering 
silver  halide  emulsions  Highly  sensitive  to  red  light   I 
are  obtained  by  the  action  of  alkali  on  an  alkyl  halide  of 
quinoline  or  quinaldine  (or  a  mixture  of  these)  in  presence 
of  formaldehyde,   or  a  substance   which  easily  generates 
formaldehyde.      Twenty-five    parts    of     quinofine-methyl 
chloride  and  30  parts  of  p-toluquinaldine  ethyl  iodide  are 
lived  in  500  parts  of  water,  and  boiled  for  a  short  time 
with  IS  parts  of  40  per  cent,  formaldehyde  and  25  parts 
of  a  16  per  cent,  sodium  hydroxide  solution.     The  dye- 
stuffs  are  soluble  in  alcohol,  and  with  difficulty  in  water. 

— T.  F.  B. 

Moistening  of   substances  [dyestuffs]  ;    Process  for  / 

tating   the ,    and   product      made    thereby.     C.    L>. 

Abel.  London.     From  Act.   Ges.   f.   Anilinfabr.,   Berlin. 
Eng.  Pat,  12,955,  June  22,  1905. 

The  process  is  described  in  Fr.  Pat.  353,440  of  1905  (this 


J.,  1005.  1102).  The  products  claimed  are  mixtures  of 
(a)  Indigo  and  soap,  (b)  Sulphur  Yellow  J'  Extra  and  soap, 
each  of   which   is   very   easily   moistened. — T.  F.  B. 

Anthraceni  Manufactui  Is  of 

tin and  of  new  colouring  matters  the\ 

theit    application    <><   dying  and  printing   [Ant) 
dyestuffs].     J.    Y.   Johnson,   London.     From   Badische 
Anilin     und     Soda     Fabrik,     Ludwigshafen-on-Rhine, 
Germany.      Eng.   Pat.    14,57s.  July    14.    1005. 

See  Fr.  Pat.  357,239  of  1905 ;   this  J.,  1906,  60.— T.  F.  B. 

Methylanthraquinom  :   Manufacture  of  derivatives  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.    10,032.  Aug.    10.   1005. 

/3-METHYL.\NTiir.AvriNONE,  or  one  of  its  negatively  sub- 
stituted derivatives,  is  converted  by  treatment  with  a 
halogen,  into  an  u-halogenated  methylanthraquinone. 
The  mono-,  di-  or  tri-halogen  derivatives  may  be  obtained 
by  using  the  necessary  amount  of  halogen.  The  dihalo- 
genated  derivatives  may  be  converted,  by  heating  with 
concentrated  sulphuric  acid,  with  or  without  boric  acid, 
into  anthraquinone  aldehydes. — T.  F.  B. 

Dyestuffs  ;  Manufacture  oftrisazo .     R.  B.  Ransford, 

Upper  Norwood.  From  L.  Cassella  und  Co..  Frankfort 
on  the  Maine.  Germany.  Eng.  Pat.  14.7S7.  July  18, 
1905. 
The  dyestuffs  prepared  by  combining  diazo  compounds 
with  diaminodiarvlnaphthaklehydin -  5  -  hydroxy  -  7  -  sul- 
phonie  acid  (see  L"".S.  Pat.  813,155  of  1906  ;  this  J.,  1906, 
200)  are  tetrazotised  and  combined  with  amines  or  phenols 
or  their  sulphonic  acids.  The  resulting  trisazo  dyestuffs 
dye  unmordanted  cotton  various  bright  shades  of  red, 
fast  to  washing  and  acids. — T.  F.  B. 

Dyestuffs;     Manufacture    of    Anthracene .     H.     E. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co..  Elberfeld,  Germany.  Eng.  Pat.  18,196, 
Sept.  8,  1905. 

See  Addition  of  Sept.  7.  1905,  to  Fr.  Pat.  343,60s  of  1004  ; 
tin,  J.,  1000,  200.— T.  F.  B. 

Dyes     of     the     naphthalene      scries;       Manufacture     of 

o-oxymonoazo .     VY.  and  W.  F.  Kalle.  Biebrich  on 

Rhine.  Germany.  Eng.  Pat.  23.034,  Xov.  9,  1905. 
Under  Int.  Com-.,  Xov.  28,  1904. 

The  zinc  salts  of  o-hydroxydiazonaphthalene  compounds 
are  readily  formed  by  the  action  of  a  nitrite  on  the  sulphonic 
acids  of  1.2-  or  2.1-  aminonaphthol  in  presence  of  zinc 
oxide  or  zinc  hydroxide,  and  zinc  salts.  These  zinc 
compounds  may  be  easily  combined  with  resorcinol, 
dihydroxynapkthalenes,  il-naphthol,  naphtholsulphonic 
acids,  &c.  ;  the  zinc  compound  of  the  o-hydroxyazo 
dyestufi  is  then  decomposed  by  acid.  Fifty-five  kilos, 
of  1.2.4-aminonaphtholsulphonic  acid  are  made  into  a  paste 
with  a  solution  of  60  kilos,  of  zinc  sulphate  in  70  kilos, 
of  water,  to  which  has  been  added  15  kilos,  of  25  per  cent, 
ammonia  solution.  A  solution  of  16  kilos,  of  sodium 
nitrite  in  00  litres  of  water  is  then  stirred  in.  Diazo- 
tisation  is  completed  by  heating  for  one  to  two  hours  at 
40: — 50  C.  The  product  is  neutralised  by  the  addition 
of  60  kilos,  of  "  calcined  "  soda,  and  mixed  with  a  hot, 
saturated  solution  of  33-5  kilos,  of  /3-naphthol.  The 
combination  is  completed  by  heating,  and  the  zinc  lake 
is  precipitated  by  addition  of  a  solution  of  salt,  and 
filtered.  When  boiled  with  dilute  hydrochloric  acid,  tin- 
free  acid  is  obtained,  which  dyes  wool  from  an  acid  bath, 
bluish-red  shades,  converted  by  chroming  into  pure  blue- 
black,  and  by  treating  with  copper  compounds  into  reddish- 
violet  shades.  (Compare  Fr.  Pat.  353,786  and  U.S.  Pat. 
807,119  of  1005  ;    this  J.,  1005,  1002  and  1000.  05.) 

— T.  F.  B. 

French  Patents. 

A :o    dyestuffs    for    wool;     Production    of .       Soc. 

pour  l'lnd.   C'him.   .i  Bale.     Fr.   l'at.   358,844,   Jan.   3, 

1905. 
2.4-MAMiNO-l-PHENOL  is  tetrazotised  by  means  of  a  nitrite 


I 
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in  pi  mineral  acid,  and  pref 

ire  below  0°  C      \  reddish-yellow    olu 
impound  i       i 
is  combined  « ith  1   mol.  of  an  aso 
acid    Bolution    to    form    intermediate    product 

mil  rmed  rodu  !    mbined,    in    alkaline 

inol  licr  mol  .  eil  In  i  ol  I  In 
to    form    dye  il  afl     oi    great 
fnlin  i  ii  i    iii  shade 

fiord    i ..".     red    to    *  iolet.       The    shade      produi  i 
converted    into  violet-black  to  greenish-black  Bhadi 
treatment   with  chromium  salts,  &o.,  on  the  fibre.     For 

unple,  Iii  kiln-  ol  the  hydrochloride  of  2.4  dia 
phenol  are  dissolved  in  a  little  water  and  the  solution 
cooled  to  6  C,  25  kilos,  ol  commercial  hydrochloric  acid 
are  I  ben  added,  and  are  follow  d  p  tduailj  bj  a  10  per 
cent  solution  of  7  kilos,  oi  odium  nitrite.  The  Bolution 
of  the  teti  and  so  produced  is  stable  a1  ordii 

temperatures.  Ii  is  combined,  in  presenoe  ol  an  i 
of  sodium  acetate,  with  12-3  kilns,  of  the  Bodium  salt  of 
1.4-naphthol-sulphonic  acid.  In  a  --hurt  time  the  formation 
of  tin'  rt'il  intermediate  product  is  oomplete.  This  is 
then  combined,  either  ai  once  or  after  separation  from  the 
alkaline  liquor  by  filtration,  with  10  kilos,  of  sodium 
3-naphtholate  in  presence  oi  excess  i>l  Bodium  oarbonati 
in  solution,  [t  is  best  to  gradually  heat  to  40  C.  Finally, 
the  whole  is  heated  to  To  so  C,  and  the  finished  dye- 
stntT  is  salted  out.  It  .lyes  wool  from  an  acid  bath  in 
bright  Bordeaux  red  shades,  which  are  changed  bj 
subsequent  chroming  into  violet  black  shades,  very  fast 
to  washing  and  to  fulling.  Dyestuffs  with  analogous 
propei  obtained  it  the  1.4-naphtholBnlphonic  acid 

placed   by    1.6-  or  2.6-naphtholsulphonic  acids,  and 
also  if  the  0-naphthol  is  replaced  by  duhydroxynaphtl 
lenes,  such  as  2.7-dihydroxynaphthalene. —  E.  K 

•<//  easily  soluble  in  water,  belonging  to  the  naphtha- 

;"'.  luction  of  an  o-hydroxymonoazo . 

Fabr.  de  Coul.  d'Aniline  ef   d'Extraits  ci-dev.     J.    R. 
G      •  -     Fr.   Pat.  369,310,  Jan.   17.   L905. 

lit.  L368oi  1905;  this  J.,  1905,  1001.— T.  F.  B 

iking  blue by  oi 

ib>        Farbwerke     vorm.     Meister,     Lucius     und 
Briining.     Fr.   Pat  369,637,  Jan.  28,   1905. 

Pat.  400  of  1905  ;   this  J.,  1905,  1010.— T.  F.  B. 

me   series;    Production 
\r\.  fur   Anilin-Fabr.     Fr.   Pat.    359,002, 

The    phenyl    ether    of    o-aminophenol-p-sulphonic 

("  1-amino-S     henylether-5-sulphonic  acid")  C6H3.(NB   I 

\&h)    (SO^H),    is   condensed  with  tetraethyldiamino 
diphenylcarbinol.      A     second     sulphonic     acid     group 
js    introduced    into    the    product  :     the    amino-group    is 
replaced    by    hydrogen    and    the    disulphonated 
compound  is  thru  oxidised  to  the  corresponding  dyestuff. 
For  example:    75   parts    of    tetraethyldiaminod 

rnd  54  5  [.arts  of  the  phenyl  ether  of  o-amino- 
pheno  ooic   acid    ore   dissolved    in    500   parts   of 

w.n.)  and  32  parts  of  sulphuric  aval  oi  66  B. 
whole  is  then  heated  to  95°— 100  C.  for  24  hours.  On 
cooling,  the  sulphate  of  the  product  of  condensation 
separates  in  crystals  which  are  filtered  off.  washed  and 
One  hundred  parts  of  this  product  are  heated  with 
00  pet  cent,  sulphuric  acid  to  60  —70 
until  a  sample  is  completely  soluble  in  water.      Thet 

u  diluted  with  300  to  400  parts  of  water  and  cooled. 
The  i.u-t    of  the   disulphonic  acid   sepa 

cooling.     Seventy-nine  parts  ol  the  sodium  salt   of  the 

I,  oi  87-6  per  cent,  strength,  are  di 
in  a  mixture  of  20  parts  of  sulphuric  acid  of  66°   B.  and 
180  ;  ter,  and  are  diazotised  by  means  of  a  con- 

cinti  ion  of  7    parts  of  sodium  nitrite.      To  the 

solution  of  the  diazo  compound  so  obtained,  200  parts  of 
alcohol   and    then   about    3   part-   of   cuprous    oxide   are 

ouslj    added   with  -baking.     When  all  the  niti 
has  been  expelled,  the  alcohol  is  distilled  off.  the  solution 
filtered,    and    oxidised   with   lead    peroxide   and   sulphuric 
acid.     By   filtering  from   lead   sulphate   and   drying,    the 


..;:  ll      ill 

enish-b 
•  yen,  bi  ighl ,  and  i  E.  F, 

l 
Fr.  I'  I    Nov.  2,  1905.  .  .  I1"  . 

7.    l'o, 

\  iim  >\  irii  i  hi  'I-   are   prepan  'I    bj 

Eondin  ;   c  uide. 

a  this  way  the     dpi ■  !   ■■ 

amino     n   i]  yields   of   amin 

obtained.     Diluents    maj     be  I 

ultimate,   well-dried    mixture  oi   2-naphthol-7-sulpho 

id i.. i  phi  ball  in    and    odiuti 

into  a  ve  1  to  200      230    I '    and  maintained  at 

temperature  for  one  to  two  hours.     Tb    m  It  i    then 
poured  into  water,  the  napb 
oi  steam,  i  be  n    idue  qi  utrali  led  and  2.7  :  thol 

oparated  bj    Slti  [n  nolecular  l 

formation   take.-   place   and   i  be  ci    ulting  amin 

has  not  the  amino-group  in  thi    same  position,  relatively 

io  the  hydroxy!  group,  as  the  sulphoi 

original   molecule.     For  example,  2-naphtbol-6-sulphoi 

acid  yields  2.6  aminonaphthol  and  2-naphthol-8-sulpb 

acid  yields  2.5  aminonaphthol    mixed  with  other  ison 

compounds.-   E.  F. 

Q]  i.i!l\     P  VI  ENTS. 

Nitroanthraguinonesulphonic  arids  ;  Process  of  prepai 

1.5-  and  1.8 .    Farbenfabr.  vorm.  1'.  Bayer  u 

Ger.  P.a.  164,293,  Jan.  18,  1903. 

Bi    nitrating  anthraquinone-a-sulphonio  acid,  a  mixture 
of    1.5-    ami     1.8-nitroanthroquinonesulphonic         d 
obtained  :    it  can  In-  readily  resolved  into  its  components 

by  reason  of  their  different  solubilities. — T.  F.  B. 

Phenylglycin  ;   Process  of  preparing .     E.  Lippmann. 

Ger.  Pat.  163,515,  June  9,  1903.     XX.,  page  392. 

1.3-DialkylpyrogaUol  ethers;    Process  of  preparing  . 

Basler  Chem.  Fabr.     Ger.  Pat.  162,658,  June  Iii,  1903. 
XV..  page  393. 

p-Acidylamino-o-aminophenols     and     theii      derivatives; 

Process  ol  preparing .     farbwerke  vorm.  Meister, 

Lucius  und  Briining.     Ger.  Pat.  164,295,  Aug.  6,  L903. 

c -p-DiAMixopiiExoL   and   its    derivatives    are    

into  the  corresponding  p-acidylamino-o-aminophenols  by 
treatment,  in  neutral  or  acid  aqueous  solution,  with  the 
calculated  quantity  of  acidylating  agent.  1 1 ■  resulting 
derivatives,  being  o-aminophenols,  are  of  value  in  the 
production  of  mordant  dyestuffs.  —  T.  F.  B. 

5-Nitro-]  benzaldehyde-2-sulphonic  acid;    Prot 

paring from    5-nitro-2-chlo  Udehyde   and 

alkali  sulphite.     Farbwerke  vorm    Meister.  Lucius  und 
Briining.     Ger.  Pat.  165,613,  Oct.  9,  1904. 

•2.5  -  ChloeoxitrobexzalukhvI'E  ;-  converted  into 
5-nitrobenzaldehyde-2-sulpl  d    bj    heating    it    in 

anhydrous  or  a 

uded  alkali  sulphite.      The  yield  is  said  to  be  all 
quantitative. — T.  F.  B. 

a-fS-Dinaphthazine  .    i 

Farbwerke  vorm.   .Meister.   Lucius  und    Briining 

Pat.  165,226,  Nov.  10.  1904. 
Asymmetric    n/3-dinapbth; 

phthylamine  with  an  alkali  hydroxide  :    this  method 
is  superior   to   that   in   which   bleacb 
since,  in  the  latter 
When  nitrobenzene  i  iphthazine 

is     formed,     I □  | 

dinaphthazine  can  b  lal  manner  into 

amino  derivatives,  wl  r  preparing 

dyestuffs:  its  hydroxy  derivatives,  prepared  by  sulpho- 
nyl;.<n  and  melting  with  alkali,  are  also  of  value  in  the 
production  of  dj  istu  B. 
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Qlyoxylic  acid,  it  •  ■  *U  r«  and  amidt .  and  phenylglycin   and 
its  dt  rirativt  s  ;   Pr  ulic 

acid     and     its     derivatives     by     i  ction. 

Kinzlb  :_  I         Ger.  Pat.  163,842,  Sept.  10,  1903. 

XX,  page  392. 

tuff;     Proa  ing   a    red   sulphidi . 

Kalle  und  Co.,  Act.-Ges.  Ger.  Pat.  165,007,  April  19, 
1904.  Addition  to  Ger.  Pat.  152.373,  June-  12,  1903. 
-      this  J.,  1905,  614.) 

The  hvdroxvphcnvlrosinduline,  prepared  as  described  in 
Ger.  Pat  163,239  oi  1904  (this  J.,  1906,  175),  is  utilised 
for  the  production  of  a  sulphide  dyestuff  as  described  in 
the  principal  patent.  The  dyeings  obtained  with  it  on 
wool  are  more  yellowish-red  than  those  previously 
produced. — T.  F.  B. 

Dyi  stuffs  giving  grt  <  n  shadi  s  afti  r  chroming  ;   Proa  ss  for 

preparing   monoazo .     Badische   Anilin   und   Soda 

Fabrik.     Ger.  Pat.  164,989,  July  27.  1904. 

SuXPHOOTC  acids  of  o-diazophenols,  or  of  1.2-  or  2.1-diazo- 
naphthol  or  their  derivatives  are  combined  with  2-anthrol. 
The  resulting  dyestuffs  give  shades  which  are  converted 
to  fast  bluish-green  to  yellowish-green  on  subsequent 
chroming. — T.  V.  B. 

V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

{Continued  from  page  313.) 

Paraphcnylenediamine  Broun  on  /issues;    Production  of, 

and    resists   for .     H.    Schmid.     Bull.    Soc.    Ind. 

Mulhouse,  1905,  75,  404—409. 

The  sole  application  in  dyeing  and  tissue  printing  which 
the  brown  compound  produced  by  the  limited  oxidation 
of  p-phenylenediamine  has  as  yet  received,  has  been  in 
conjunction  with  Aniline  Black,  in  dyeing,  the  black 
resulting  from  the  joint  oxidation  of  a  mixture  of 
p-phenylenediamine  and  aniline,  as  Monnet  (Ger.  Pat. 
4LJ.T7  ot  1886)  discovered,  showing  no  tendency  to  turn 
green  on  exposure  to  gaseous  sulphur  compounds. 
Attempts  mane  to  form  the  brown  compound,  by  means 
of  mixtures  analogous  to  those  employed  in  the  production 
in  dyeing  and  printing  of  Aniline  Black,  have  invariably 
failed,  owing  on  the  one  hand  to  the  compound  in  question 
being  prematurely  generated  in  the  dye-baths  and  printing 
mixtures,  and  on  the  other  hand  to  the  cotton  tissues 
becoming  injuriously  acted  upon  by  the  mineral  acid 
liberated.  These  drawbacks,  it  is  now  found,  are  over- 
come by  neutralising  a  considerable  portion  of  the  acid 
of  the  diamine  salt  employed,  or,  better,  by  applying  the 
diamine  base  in  conjunction  with  ammonium  chloride. 
In  the  latter  case,  the  base  acts  on  the  ammonium  salt  in 
the  steaming  operation,  liberating  ammonia  and  forming 
with  the  acid  the  dihydrochloride  of  the  base  which,  under 
the  influence  of  an  oxygen  carrier,  e.g.,  ammonium  meta- 
vanadate,  reacts  with  the  alkali  chlorate  also  present  in  the 
mixture,  thus  yielding  the  brown  compound.  The 
tissues  are  padded  in  a  solution  containing,  per  litre, 
16 — 20  grins,  each  of  p-phenylenediamine,  ammonium 
chloride  and  sodium  chlorate,  1 — 1-5  grm.  of  "  Bongalite 
C,"  and  0015  grm.  ol  ammonium  metavanadate.  White 
resists  may  be  obtained  upon  the  tissues  which  have  been 
thus  padded,  and  then  carefully  dried  at  a  low  temperature, 
by  printing  a  mixture  of  Bongalite  ( !  (200  grms. )  and  gum 
thickening  (600  grms.).  Coloured  effects  are  produced 
with  mixtures  similar  to  those  employed  in  discharging 
Paranitraniline  Red,  or  with  colour-lakes  Exable  with 
albumin,  in  admixture  with  alkali  sulphites,  hydro- 
sulphite-  (hyposulphite-)  formaldehyde  compounds,  &c. 
For  direct  printing,  a  mixture  containing  al  0U1  25  grms. 
of  the  diamine  base  per  litre  is  made.  The  brown  is 
developed  by  steaming  the  padded  or  printed  tissues  for 
a  few  minutes.  The  tissues  may,  however,  be  steamed 
for  an  hour  or  longer  without  injury.  The  brow  n  produced 
is.  it  is  stated,  very  fast. — E.  B. 


Diphenyl  Black;   Production  of on  tissues  prepared 

with    sodium    0-naphtholate.     SI.     Richard.     Bull.    Soc. 
Ind.  Mulhouse,  1905,  75.  411—414. 

Tissi  is  prepared  with  sodium  /3-naphtholate  (by  means 
of  a  solution  containing,  per  litre,  17  grms.  of  /-i-naphthol, 
19  grms.  of  caustic  soda-lye  at  36c  B.  and  8  grms.  of 
ammonium  ricinoleate)  and  dried  in  the  "  hot  Hue,"  are 
printi  d  with  diazotised  p-nitraniline,  &c.,  for  red  and 
other  colours,  and,  for  a  black,  with  a  mixture  of 
"diphenyl  oil"  (45  grms.),  aniline  hydrochloride  (45 
grms.).  lactic  acid  (45  grms),  acetic  acid  (60  grms.), 
hydrochloric  acid  (12  c.c),  copper  sulphide  paste (15 grms.) 
mixed  with  water  (20  c.c),  ammonium  chloride  (15  c.c.  of 
a  solution  at  25"  B. ),  sodium  chlorate  (35  grms.)  dissolved 
in  water  (Km  i.e.).  the  whole  being  reduced  and  thickened 
with  starch  paste  (008  grms.).  They  are  then  steamed 
for  one  and  a  half  minutes,  passed  through  a  bath  of  chalk 
or  of  tartar  emetic  and  chalk,  washed  and  soaped.  Instead 
of  a  mixture  of  "  diphenyl  oil  "  and  aniline  hydrochloride, 
"diphenyl  oil"  or  "diphenyl  base"  alone  may  be 
employed,  the  proportion  of  hydrochloric  acid  taken  being 
modified.  While,  in  order  to  produce  Aniline  Black  on 
tissues  prepared  with  sodium  /3-naphtholate,  it  is  necessary 
to  add  to  the  printing  mixture  sufficient  mineral  acid  to 
combine  with  both  the  aniline  present  in  the  mixture 
and  the  soda  in  the  tissue,  with  the  mixture  of  aniline  salt 
and  •'  diphenyl  oil  "  recommended,  a  black  is  obtained, 
by  the  aid  of  less  mineral  acid  than  is  required  to  combine 
with  the  "  diphenyl  oil."  There  is,  therefore,  no  danger 
of  tendering  the  fibre  when  this  mixture  is  employed. 

Strieker  considers  that  the  mixture  for  black  described 
is  likely  to  be  of  service  in  tissue  printing,  inasmuch  as  the 
method  of  development  of  the  black  is  simple,  the  shade 
of  the  resulting  colour  is  satisfactory,  and  the  colours 
associated  with  the  black  are  less  tarnished  by  this  than 
they  are  by  the  Logwood  Black  ("  noir  reduit  "  I  commonly 
employed. — E.  B. 

Naphthylamim    Claret;    Discharging with    sodium 

hydrosulphite  {hyposulphite),  in  tin  pri  si  nci  of  caustic 
soda.  L.  Baumann  and  J.  Frossard  (of  La  Societe  E. 
Zundel).    Bull.  Soc.  Ind.  Mulhouse,  75.  1905,  421—424. 

In  a  previous  communication  (this  J.,  1905.  435)  a  mixture 
was  described  which  was  capable  of  discharging 
Naphthylamine  Claret.  Betanaphthylamine  Bed,  Ortho- 
nitrophenetidine  Scarlet  and  other  insoluble  azo  dyestuffs, 
when  printed  upon  cotton  1  issues  dyed  with  them,  and 
steamed.  A  careful  grinding  of  the  printing  mixture, 
which  contained  undissolved  matters,  was  considered 
essential  for  its  successful  application.  It  has  since  been 
found  that  a  similar  mixture,  containing  sodium  hydro- 
sulphite,  if  not  in  solution,  at  least  in  such  an  extreme 
state  of  division  that,  without  grinding,  it  exhibits  no 
tendency  to  scratch  the  printing  rollers,  is  obtained  by 
using  this  compound  when  it  is  in  a  freshly  precipitated 
and  therefore  relatively  pure  condition.  A  white 
discharge  mixture  is  prepared,  for  example,  by  dissolving 
caustic  soda  (200  parts),  in  water  (100  parts),  adding 
glycerin  (200  parts),  and  freshly  precipitated  sodium 
hydrosulphite,  in  the  form  of  a  pressed  paste  (500  parts), 
and,  further  adding,  after  four  to  six  hours,  thick  gum 
solution  (100  parts).  The  tissues  printed  with  this  are 
steamed  for  four  to  six  minutes,  then  washed  and  soaped. 
Coloured  discharges  are  obtained  by  admixing  suitable 
dyestuffs  with  the  white  discharge  mixture: — A  rose 
discharge,  with  Cyanosine  soluble  in  alcohol  (50  parts), 
dissolved  in  phenol  (150  parts),  the  solution  being  mixed 
with  800  parts  of  the  white  discharge  printing-mixture; 
a  yellow  discharge,  with  Flavanthrene  G  in  paste  (150 
parts)  and  850  parts  of  the  white  discharge  mixture  ;  a 
blue  discharge,  from  Phenocyanine  V  concentrated  (40 
parts),  made  into  a  paste  with  till  parts  .,t  warm  water 
and  thus  introduced  into  900  parts  of  the  white 
discharge  mixture  ;  blue  discharges  may  also  be  obtained 
iicun  Indigo,  but  this  dyestuff  does  not  give-  very  satis- 
factory results,  owing  to  the  Indigo  White  in  the  mixtures 
rapidly  becoming  oxidised  on  exposure  to  air  m  the 
colour-boxes  of  the  printing  machine  :  olivi  discharges  are 
produced  from  mixtures  of  the  blue  and  yellow  discharge 
mixtures.    It  is  advantageous  to  add  a  little  light  petroleum 
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in   the   mixtures   to    prevent    the     formation 
carbonate  in  them  from  thi  ontai  i  with 

(li-.  ]  produ  -'I  by  steaming  t"i  four  minuti  - 

verj  damp  Bteam      Uter  steam 
through  11  20  pei   cent,  solution  "i  an  alkali  bichrou 
washi  il    and    soaped    al     60      70     I        rreal  mi  •■ 
bleaching  powder  solution,  to  cleai  the   whites,  is  unn 

sary.     The  most  important  apphcal oi  the  prooess,  il 

is   stated,    i-   in    the   discharging    ol  dyed    with 

Naphthylamine   Claret.     For   the   effectivi 

tin-  dyestufl  it  is  pointed  out  that  the  tissues,  aftei  i 

prepared     « nil     3  naphthoL     should     noi     Ion 

mi. I.  \ i  loped      E.   I>. 

Kophthytamim    Claret;     D  i with    sodium 

lu/dri'iiiljilnl.,  in  th<    //n  •  ■ 

I..   Baumann,  G.  Thesmar  and  A.   Hug  (oi    La    5o 

E.  Zundel).     Bull  Soc  [nd.  Nuthouse,  75.   125     128. 

Obsbrvinq  tin'  relative  facility  with  which  azo  dyestuffs 
containing  nitro  groups,  eg.,  Paranitraniline  Red  and 
Paranitfonaphthylamine  Claret,  can  be  discharged  with 
sodium  hydrosulphite-formaldehyde,  the  authors  tried  the 
effect  upon  the  Naphthylamine  Claret  dyestufl  oi  mixtures 
to  which  "nitro  compounds,  such  a-  p-nitraniline, 
nitrobenzene  and  sodium  nitrite,  were  added.  I  In 
last-named  compound,  in  a  neutral  mixture  and  in  tin 
presence  of  an  iron  salt,  was  thus  found  to  aid  very 
powerfully  the  reduction  of  the  dyestuffs  in  question. 
Che  presence  in  tin-  printing-mixture  of  -minim  ricinoleate 
and  sodium  citrate  is  further  favourable  to  the  action, 
the  former  of  these  salts  probably  neutralising  the  ai 
of  the  iron  salt  employed  and  the  tatter  preventing  the 
precipitation  of  iron  oxide  upon  the  printed  tissues. 
The  presence  of  free  alkali  in  the  printing-mixture  is 
injurious,  as  it  causes  the  discharging  power  of  the  latter 
to  be  diminished.  As  the  "catalytic"  iron  salt,  ferrii 
chloride  is  to  be  preferred  to  ferrous  sulphate  on  account 
of  its  being  more  readily  obtainable  in  a  fairly  pure 
condition  than  the  latter  salt.  The  two  salts,  however, 
employed  in  equivalent  quantities,  give  almost  identical 
results.  A  suitable  printing-mixture  is  composed  of  a 
neutral  starch-gum  tragacanth  paste  l-lt"'  parts)  in  which 
sodium  hydrosulphite-formaldehyde  ("Rongalite  ('."'  400 
parts)  is  dissolved,  and  to  which  are  added  sodium  mi- 
nohate  (80  part-  of  a  50  per  cent  solution),  ferric  citrate 
(120  parts  ot  a  solution  prepared  by  dissolving  together 
\i<  parts  of  ferric  chloride,  3J  pan-  of  sodium  citrate, 
and  '-'4  part-  of  glycerin,  in  48  parts  of  hot  water),  and 
sodium  nitrite  (32  parts  of  a  40  per  cent,  solution).  The 
discharge  is  produced  on  -teaming  for  3 — 4  minutes 
tin  tissues  printed  with  this  mixture.  Alter  -teaming, 
the  tissues  arc  thoroughly  washed  and  are  then  soured 
with  either  sulphuric  or  hydrochloric  acid  at  1  li..  to 
which  a  little  oxalic  acid  may  be  added.  They  are  again 
washed  and  then  soaped.  A  chlorinating  operation  to 
clear  the  whites  i-  not  needed.  Exact  determinations  of 
the  length  ot  time  during  which  the  printing-mix! 
remain-  undecomposed  have  not  been  made,  hut  it  i- 
statcd  that,  provided  '.'  I"'  neutral,  the  mixture  appears 
to  keep  weli.  At  the  end  of  two  days,  it  retains  its  full 
power  of  discharging.  When  the  sodium  nitrite,  instead 
of  being  employed  in  the  printing-mixtures,  is  applied 
to  the  tissues,  in  a  preparation  solution  (see  this  J.,  1906, 
17li).  a  solution  containing  4  grms.  of  the  salt  per  litre  is 
used 

Besides  discharging  Naphthylamine  Claret,  the  dischi 
mixture  gives  excellent  discharges  upon  tissues  dyed 
m  Paranitraniline  Red.  Chloranisidine  t'ink.  Orthonitro- 
toluidine  Orange.  Dianisidine  Black  and  Chrysoidine 
Bronze.  It  yields  imperfect  discharges  upon  Benzidine 
Puce  and   Nitrophenetidine   Scarlet. 

Coloured  discharges  may  be  obtained  by  adding  ba 
dyestuffs,  dissolved  in  phenol,  together  with  tannic  acid. 
to    the    white    discharge-mixture.      Any    iron    left    in    the 
printed    part.-   of  the  tissue,   after  steaming  anil   souring, 
is  removed  by  passing  the  tissues  through  a  dilute,  wi 
solution    of    oxalic    acid.     The    dyestuffs    of    the    G 
eyanme    group,    such    as    Modern    Violet,    may    also    be 
employed,     without     a     mordant.     Fa-t     Black      ("noir 
reduit  "),  a  Logwood  preparation,  being  capable  of  with- 


standing    t  lie     I 

printed,  along  with  I  hi    h  hi 

I 

Xaphthylan  ying 

kydrosulphili    in  th  II. 

mid      Bull   Soi     [nd    >i  ilho  i  i    75.  no.,    pji.     ihj, 

i;  w  u  w\   and  d    note    .V      I  rted 

Sept.  23,   1904;     ee  abstra  in  endeat ourii 

obtain      an     alkaline. 

\,i|ihi  \\\  lamine  •  laret,  free  from  mat U 

ni  tlie  printing  rollei  I       I  76), 

have  discovered  that  a  mixture  exempt  from  tl 
-    produced  with  sodium   hydrosulphite,    which   hae   b 

manufactured  ai tated  from  solution  immediatelj 

before  use.     As,  however,  most   printworks  are  not   it 
position,   like  the   Moscow    works   ("  La    Manufacture   E. 
/undel").    to   make   the   hydrosulphite  compounds  they 
Hi-nine,    the   method   described   is  not    likely   to   b< 
il   interest     On   this   account,   the  second    pro 
-i  di-d  not.   \...  1543,  date!  June  20,  1905  ling 

ii ■!  i.  due  to    Baumann,  Thesmar  and  Hug,  in  which 
sodium  hydrosulphite-formaldehyde  ("Rongalite  I 

compound  which  is  an  article  ol  employed, 

will  attract  more  attention.     An  important  advantage  of 
this  second  method  is  that  it  enables  basic  dyestuffs,  such 
as  the  Methylene  Blues,  Nile  Blues,   vuramine,  Tl 
C  and  the  Phosphines,   Rheoninea  and   Rhodamines,  as 
well  as  the  dyestuffs  of   the  Gallocyanine   class,   to 
imployed  in  the  production  oi  coloured  discharges.     With 

■    dyestuffs,  effects  arc  obtained   winch,  in    | 
brilliancy  and  fastness,  rival  those  already  produced  upon 
grounds  dyed  in  Paranitraniline  Red.— E.   B. 

in   wall-papers,  fabrics,  d-r.  ■.    Note  on  tl"   'i^pli- 

rail"  -  termination  of . 

T.    E.    Thorpe.     XX11I..    page   394. 

Hydrostdpkites    and    hydro&ulph  >i>id.s  ;     l> 

nation  of  .     A.  Seyewetz   and    Bloch.     XXIII.. 

ji  :s;>4.  ' 

Enc.i.ish   Patents 

ads  ;   Hanujacturt  of  artificial .     R.  Linkmeyer, 

Herford,   Germany.     Kiil'.   Pat.   47.3.">.   .March   7.    I' 
Under  Int.  Com.,'  June  8,  IH114. 

A    <  ri'Ru-AMMiiM  L<  ai.    solution    ol    cellulose    is    rendi 
suitable  for  the  production   oi    threads   by   the  removal 
of  a  large  part  of  the  ammonia   present. 

This  is  eftected  either  by  injecting  air  into  the  solution 
oi  by  shaking  in  contact  with  air.  The  process  i-  assisted 
l>v  subjecting  the  solution  to  the  action  oi  a  vacuum. 

—A.  B.  S. 

Cellulose    threads;     Manufacturi     of    lustrous R. 

Linkmeyer,  Herford,  Germany.     Eng,  Pat.  47<>~>.  March 
7.  1905.     Under  Int.  Com  .  Oi  t.  17.  1904. 

A  i  1  PKO-AMMONIAl  ai.  solution  of  cellulose  is  discharged 
under  pressure  into  a  solution  of  soda-  or  potash-lye  which 
precipitates  the  cellulose.  The  threads  are  then  treated 
with  air,  water  vapour  or  similar  means  to  eliminate  the 
ammonia,  and  finally  washed  with  a  Bolution  of 
sulphuric  acid  to  remove  the  copper.     A.  1!.  S. 

Wool-washing   machines.     G.    W.    and   A.    P.     I 

Stockton,  U.S.A.     Eng.  Pat.  4779,  March  7.  1905. 

SEEFr.  Pat.  352,153  of  1905  :  this  J.,  1905,  1064.— T.  F.  B. 

TextUt  fabrics;   Machines  for  washing  and  scouring 

J.   S.    Ainley,    Kirkheaton.    V 

June  -J4.  1905. 
Two.  three  or  mi  of  rollers  -paced    at    suitable  .of 

distances  apart   are  mounted  in   hearings  above  a  tank,  iiie 
series  comprising  three  rol  .    d  one  abovidge. 

another.     The  fabric   to  be  was!  ed  is  ]  assed  between  • 
middle  and  one  of  the  outer  rollers  in  each  series,  a  ley  oxj,jes 
of  the  fabric  being  allowed  to  hang  loosely  between  t  " 
rollers  so  that  it  is  immersed  in  the  liquor  in  its  •         D 
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through  the  machine.  After  leaving  the  last  series  it  is 
passed  1  etween  the  middle  and  second  miter  roller  in  each 
series,  th"  fabric  being  divided  into  two  or  more  "  dr 
travelling  in  different  paths,  and  when  finally  "drafted," 
the  ends  are  fastened  together  to  make  an  endless  fabric, 
which  can  be  passed  through  the  machine  backwards 
and  forwards  as  frequently  as  desired.  By  this  arrange- 
ment the  material  is  alternately  immersed  in  the  wash 
liquor  and  then  squeezed  as  it  passes  from  one  set  of 
rollers  to  another,  this  action  expediting  the  washing 
process   and   sul  e   fabric   to   the   liquor   whilst 

the  latter  is  fresh  and  fully  ai  tive,  less  soap  I  eing  required 
than  in  the  present  washing  machines. — I).  B. 

■  .    P    c  sa  of  bleaching .    H.  Zeitschner, 

Helenabrunn,    Germany.     Ens.    Pat.    5296,    March    14. 
1905. 

This  invention  relates  to  a  dry  process  of  bleaching  textile 
fibres,  and  consists  in  subjecting  them  to  the  action  of 
chlorine  or  other  bleaching  agent  in  a  gaseous  form,  the 
material  being  humidified  to  a  slight  extent  by  the 
admission  of  aqueous  vapour  prior  to  and  during  the 
bleaching  process.  It  is  then  aired  and  subsequently 
treated  with  hydrogen  gas  in  conjunction  with  moist  air 
or  water  vapour,  and  is  finally  subjected  to  a  wet  treat- 
ment for  the  complete  removal  of  the  chlorine  or  other 
bleaching  agent. — D.  B. 

Calico  ami  similar  fabric  :    [Waterproofing]  Printing . 

L.  Frankenstein,  J.  YV.  Spencer,  H.  Spencer  and  C.  L.  C. 
Lane.  Manchester.     Eng.  Pat.  9809.  May  10,  1905. 

The  colour  is  mixed  with  a  solution  of  rubber  thinned  with 
naphtha  to  the  desired  consistency.  This  is  printed  on 
with  engraved  rollers  or  otherwise,  and  the  solvent 
naphtha  is  driven  off  with  heat.  For  bright  colours  the 
rubber  is  rendered  white  by  addition  of  zinc  oxide  or  a 
white  pigment.  (Reference  is  directed  to  Enc.  Pats. 
-2719  of  1S66,  and  7725  of  1896.)— A.  B.  S. 

<}  Vats.     H.  H.  Lake.  London.     From  J.  Leontieff, 
St.  Petersburg.     Eng.  Pat  21.937.  Oct.  27.  1905. 

See  Fr.  Pat.  358,895  of  1905  ;    following  these.— T.  F.  B. 

Waterproof  fabrics  ;    Manufacture:  of .     A.  J.  Boult, 

Loudon.     From     L.     A.     Bond.     Logansport.     U.S.A. 
Eng.  Pat.  21.125,  Oct.  18,  1905. 

See  Fr.  Pat.  358,619  of  1905  ;   this  J.,  1906,  313.— T.  F.  B. 

n   fabrics,-    Filling  the  pores  of with 

s.     J.  Lohmann,  Fahr.  Germany.     E112.  Pat. 
23,911,  Nov.  20,  1905. 

A  wee  of  fabric,  which  has  traversed  a  chamber  con- 
taining the  pulverised  substance  and  preferably  provided 
with  apparatus  for  stirring  the  latter,  is  caused  to  travel 
past  an  adjustable  pad  or  cushion,  by  which  the  powder 
on  the  fabric  is  uniformly  distributed,  the  fabric  being 
then  passed  between  cylinders,  which  press  the  powder 
into  the  pores  and  also  serve  to  impart  movement  to  the 
web.— I).  B. 

United  States  Patents. 

g  apparatus.     E.  Zillessen,  Passaic.  N.J.    U.S.  Pat. 

813,47s.   Feb.   27.   1906. 

The  apparatus  consists  of  a  number  of  superpo- 
relatively  shallow  dyei  through  which  the  fabric    . 

ssed   in   succession   with   the   aid   of  tension-rollers. 
iits  for  feeding  dyeing  materials  into 
■■.   into  each  tray  independently,  nr  in  such 
•i.-,    to   maintain    a    circulation   of   dye-liquor 
-     us.— E.  F. 


oi  t;  c  _ 
deve£?jf«>^ 

a    few    7  *  §< 
for  an  ho"  $ 

-  sta? 


Zillessen,  Passaic,  N.J. 

- 


U.S.   I 'at. 


/ffer.-  fro  I 

■tract)    merely    in    that    two 
e-liquoi  bed  to  each 

te  line  of  travel  of  the  fa 
claimed  in  the  case  where  one 


Dye-Vat.     F.   I.  Stone.  Atlanta,  Ga,     U.S.  Pat.  814,173, 
March  6.   1906. 

The  vat  consists  of  an  outer  casing,  with  a  ring  atthetop, 
having  an  inwardly  inclined  flange,  and  an  inner  casing 
open  at  both  ends  and  provided  with  a  support  for  the 
contents,  such  as  a  loose  bottom  with  detachable  sup- 
porting cross  bars.  Steam  can  be  discharged  upwards 
between  the  two  casings  by  means  of  a  perforated  steam 
pipe.  There  are  also  arrangements  for  supporting  the 
inner  casing  within  the  outer  one. — E.  F. 

Multicoloured  dye  effects  in  woollen  fabrics,  i-c.  ;   Process 

of   producing    .      M.    Becke.    H6chst-on-the-Maine, 

Germany.      U.S.  Pat.  815,671,  March  20,  1906. 

This  invention  relates  to  the  production  of  multicoloured 
effects  in  woollen  and  mixed  fabrics.  Animal  hair  is  dyed 
with  woollen  dyestuffs  fast  to  milling  and  acid,  and  is 
then  treated  with  a  tanning  substance  and  a  metallic  salt, 
so  as  to  render  it  dye-resistant.  This  material  is  then 
worked  up  with  untreated  fibre  into  spun  goods  or  woven 
fabrics,  and  the  latter  dyed  with  ordinary  wool  acid 
dyestuffs  in  an  acid  bath.  Goods  or  fabrics  treated  in  this 
manner  and  dyed  different  colours  are  also  claimed. 

— B.   X. 

Fibrous    material;     Blue and    process    of    dyeing 

same.  V.  Fussganger,  Assignor  to  Farbwerke  vorm. 
Meister.  Lucius  und  Briining,  Hochst  on  the  Maine, 
Germany.     U.S.   Pat.   816.457,  March  27,   1906. 

See  Eng.  Pat.  406  of  1905  ;   this  J.,  1905,  1011.— T.  F.  B. 

Colours  for  printing  on    fabrics  ;    Process  of  producing 

metallic  or  lustrous .     L.  Lilienfeld,  Vienna.     U.S. 

Pat.   815,600,   March   20.    1906. 

See  Eng.  Pat.  6645  of  1902  ;  this  J.,  1903,  694.—  T.  F.  B. 

Steaming    fabric         ipparatus    for    .     C.    H.    Fish, 

Dover.  N.H.      US.  Pat.  814,124,  March  6,  1906. 

The  steaming  chamber  is  adapted  to  contain  steam  under 
pressure.  The  fabric  is  fed  into,  and  withdrawn  from 
the  chamber  by  means  of  rollers,  of  which  the  centre 
one,  which  assists  both  in  feeding  in  and  withdrawing 
the  fabric  is  covered  with  resilient  material.  The 
rollers  are  so  packed  that  steam  cannot  escape. — E.  F. 

French.  Patents. 

Sill:  :    Treatment  of  artificial .     Soc.  Anon.  Fabrique 

de  Soie  Artificielle  de  Tubize.  Fr.  Pat.  358,987,  Jan. 
7.  1905. 

Nitrocellulose  silk  is  spun  directly  on  to  bobbins, 
which  are  then  placed  in  a  closed  vessel,  with 
entrance  and  exit  tubes  for  liquids.  The  alcohol  is 
washed  out  with  water  and  may  be  recovered  by 
subsequent  rectification.  The  nitrocellulose  is  then  deni- 
trified by  suitable  liquid  reagents  in  the  same  apparatus. 
It  is  first  treated  with  denitrifying  liquids  which  have  been 
already  used  for  the  same  purpose,  and  have,  therefore, 
become  less  effective:  and  then  with  successively  fresher 
and  stronger  liquids  until  finally  freshly  prepared 
denitrifying  solutions  are  used.  The  denitrification  can 
be  performed  in  this  manner  in  one  hour.  The  denitrified 
fibre  is  washed  with  water  and  then  bleached  without 
removing  from  the  apparatus.  The  fibre  is  subsequently 
washed  and  dried  in  the  same  apparatus,  a  current  of  air 
being  used  for  the  purpose.  The  advantages  of  the  method 
n  -aid  to  be:  —  Economy  of  time  and  of  the  liquids 
employed  (since  they  are  recovered  and  re-employed); 
also  sa  1  ing  of  alcohol,  healthier  conditions  for  workmen, 
production  of  a  more  regular  and  stronger  product, 
economy  of  fibre,  there  being  less  mechanical  manipu- 
lation and  almost  complete  prevention  of  danger  of 
explosion  or  fire. — E.  F. 

Heeds     1  i  '       als  ;    Treatment  of  for  the 

product'-  ''te   fibres.     C.    de  Hatvanv-Deutsch. 

Fr.  Pat.  358,828,  Oct.  24,  1905. 

The  reeds  or  other  material  are  treated  with  sodium 
hydroxide  solution  or  1  to  2  per  cent,  strength,  at  a 
temperature   below    Inn     (  .    and    preferably   between  50* 
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,111.1  mi   c.ili,  first  removed  by  exposure  either 

to   i  \  .!■  urn to  pressure.     In  this  way,  the 

is  thoroughly  impregnated  with  the  solution.    Thi 
result-,  are  obtained    by   first    exhausting   the   air,   then 
admitting   the   sodium    hydroxide   solution,  expoain 
pressure  and  heating.     The  residue  is  washed,  the    ■ 

oved   by  centrifugalising  or  otherwise,  mul  the 
dried.     The  yield  "t  fibre  is  30  to  10  pei  cent,  ol  the  nm 
material.     E.  F. 

Dyi  i  ■  ■  ■     ■  I/,  thod    of  ■      II.    1!.    Vidal 

0.   I"..  Junius.     Fr.  Pat  369,093,  Jan.  I".   190 

sulphide  black  obtained  by  fusion  oi  p-aminophi 
or    oi    substituted    diphenylamines    derived    from     this 

produi  t.  with  Bulphur,  differs  from  -t  sulphide dyestuffs 

by    not    being    precipitated    From    its   solution    in    alkali 
sulphide   solutions   by  acetic  acid,  other  organic  acid 
sodium     i  ite.     The     solutions     to     which     such 

enta  have  been   added  are  not   greenish  but    bi 
yellow  in  colour.     Such  solutions,  in  which  the  alkali 
oi  the  sulphides  has  been  neutralised   by  acetic  acid  or 
sodium  bicarbonate,  dye  wool  in  blue  shades  byoxida 
in  the  air  in  the  same  manner  as  an  indigo  vat. 

.1-   develops   together   with,    and    proportionally 
tlu>  oxidation.     The  method  can  also  be  applied  to  the 
ilk.      E.  I'. 

Production  of  violet  to  blue  shades  on fast 

to  air.  Fabr.  de  Coul.  d'Aniline  et  d'Extraits  ci-dev. 
J.   R.  Geigy.     Fr.   Pat.  359,600,  Jan.  27,  1905. 

See  I'.s.  Pat.  794,315  and   Eb       Pat.  1367  oi  1905;   this 

J.,    L905,   841   and  965.     T.  F.  B. 

Hinting   arrangement    for   dye-vats   fur    /  .     J. 

Leontiet).     Fr.  Pat.  358,895,  Oct  27,  1905. 

Immkiu  \tely  after  leaving  the  dye- vat  the  goods  are  led 
over  rollers  and  through  a  pan  fixed  below  the  dye-vat 
and  filled  with  water,  t  between  sprinkling  rollers,  or 
through  a  combination  oi  pan  and  sprinkling  rollers. 
Instead  oi  being  filled  with  water,  the  pan  may  contain 
any  solution  used  for  after-treatment  of  the  dyed  fabrii  . 
ami  is  fitted  with  Ilea  tin-;  devil  es,  SO  that  hot  liquids  may 
be  employed.—  ES.  F. 

Dyeing  and  met  Winding  of  cotton  on  bobbins 

tor .      i\    Fontaine.      Fr.    Pat.    359,302,    Xov.    10, 

1905. 

The  cotton  is  wound  on  to  a  perforated  tube,  preferably 
conical  in  shape  and  made  of  a  suitable  metal.  The 
larger  end  of  this  tube  rests  in  a  groove  surrounding  an 
opening  connected  with  the  liquid  supply.  A  ring  of 
felt  is  placed  at  each  end  of  the  tube  in  order  to  keep  tin 
cotton  in  place,  and  the  whole  arrangement  is  kept  in 
position  by  means  of  a  screw  which  passes  through  the 
centre  of  the  tube,  and  is  titted  with  a  nut  which  scrows 
down  on  a  metal  plate  at  the  small  end  of  the  bobbin. 

—A.  B.  S. 

Colt'  .  and  apparatus  for  dyeing  . 

P.  Fontaine     Fr.  Pat.  359,311,  Nov.  10,   1U05. 

The    apparatus    consist-    of    a    cylindrical    tank    with    a 
conical    bottom.     This    tank    is    fitted    with    an    air-ti 
cover,  and  the  conical  bottom  portion  is  separated  from 
the  upper  part  by  a  diaphragm  which  is  perforated  with 
holes  to  carry  the  bobbin  tubes.     The  upper  and  lower 
portions  of  the  vessel  arc  connected  with  the  two  pipes 
centrifugal  pump  so  that  the  dye-liquor  can   be   pumped 
through  the  holes  in  the  diaphragm  and  so  through  the 
cotton  on  the  bobbins.     A  valve  is  titted  to  allow  the  air 
to  escape  on  running  in  the  dye-liquor,  and  there 
steam  coil  for  heating  the  liquid"  round  the  bobbins. 

—A.  B.  S. 

Dyeing  machine.     P.  Klug.    Fr.  Pat.  3,59,334.  Nov.  11,  1905. 

The  material  to  he  dyed  is  packed  into  vessels  with 
perforated  bottoms,  which  tit  tightly  one  above  the 
other.  These  vessels  are  placed  in  the  dyeing  tank,  and 
can  be  quickly  removed  and  be  replaced  t>\-  others  at  the 
end  of  each  operation. — A.  B.  S. 


/  o„  ings  "/'  tab 

\i,.im  iin.l  Soda    Fabrii      I  r.   Pat    359  i  ■ 
1906.     I  ndei    Int.  Conv.,  Ool 

Tin-,  dyestuffs  "I   i la    Indanthroni 
follows:     The  ootton  i    padded  with  a  mix! 
the  above  colours  with  a  suitable  thickenii 
then  dried.     The  treated  material  ia  then  passed  l">   hall 
an  hour,  at  60      66   1 1.,  through  bout 

.'((Mi  litres  oi  wain.  ",  ..  litri  of  30°  B., 

and   3  litres  of    a    hydrosulphite  spared    by 

mixing  together :     3-3  kilos,  ol  :  te  B.A.S.l 

Litres  oi  water,  and  1}  B. 

The  material  is  rinsed  and   pa  red  through  a  bath  "t 
weak  sulphuric  acid  (2  c.i     per  litre),  tin  and 

soaped  at  the  boil     A.  B  v 

Velvet;    Printing  and  embo    <ng .     I  Fr. 

Pat.  359,164,  Nov.   t.   1905. 

A  \  ii  \  kt  u  n  Ii  i  he  pile  Ij  ing  down  is  printed  bj  means  oi 
an   engraved    plate   charged    with    the   req  lour; 

w  ltlmut   rcino\  ing   the   velvet    from   I  he    |  i 

•  tved    plate    is    applied    to    it-    ba<  k  The 

projecting  portions  ol  thi  rath  felt  or 

similar  substanci   and  impn    aated  1  rith  watei 

thickened    with   starch   or   otherwise.     I 
moisture  passi  s  into  the  velvet,  and  the  pile  thus  soft 
I.. .  omes  '  rect.     A    B.  S. 

Production    of a 

applieai  g    agi  <>'  s.  Anilin 

und  Soda  Fabrik.  Third  Addition,  dated  Oct.  28, 
1905,  to  Fr.  Pat.  350,607,  Jan.  7,  1905.  Under  Int. 
Conv.,  Aug.  L8,  1905. 

See  Eng.  Pat    21  538  oi  L905 ;   this  J  .  1906,  15.  -T.  F.  B. 


VI.— COLOURING  WOOD,  PAPER, 

LEATHER,  &c. 

(Continued  from  page  313.) 

United  States  Patent. 

Dyeing  leather.     B.  Rieder,  Osterwieck,  Germany.     I'.S. 
Pat.    S10.37S,   .March  27,    1900. 

See  Addition  of  .March  13,   1905,  to  Ft.  Pat.   291,355  of 
1899;    this  J.,  19U5,  968.— T.  F.  B. 

Fkench  Patent. 


Printing  of  tawed  or  tat 
Fr.   Pat.   359,381,   Jan     20 


31     p-skins,  goat-skins,  dec 

.     it.  c.  P.  Sardine. 

1905. 

The  skins,  either  tawed  or  tanned,  are  printed  with  the 
required   colours  in  suitable    patterns. — .v.  45.  S. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

(Continual  from   page  Slli.J 

Hydrosulphite*  and  hydrosulphite  compount 

lion    o/ .      A.     Seyewetz   and    iiloch.      Will., 

page  394. 


Sodium  sulphide  ;  Analysis  of  commercial 
XXill.,  page  39-1. 


English  Patents. 


-.  B  Blondel. 


earthy  oxides 
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for  the  charcoal  used  in  the  process  described  in  Eng.  Pat. 
13.638  of  1904  (this  J..  1905,  793).  and  for  the  absorption 
and  recovery  of  gases  or  vapours  by  such  oxides  at 
ordinary  or  lower  temperatures.  The  recovery  of  the 
absorbed  gases  or  vapours  from  the  oxide  is  effected  by 
heating,  extraction  with  suitable  solvents,  or  by  treating 
the  oxide  with  some  suitable  agent  to  convert  the  vapour 
into  another  substance  which  may  be  subsequently 
recovered.  The  earthy  oxides  include  those  of  aluminium, 
iron,  chromium,  thorium,  magnesium  and  silicon,  and  the 
patenter  states,  as  a  guide  for  the  proportions  to  be  used, 
that  he  has  found  that  10  grms.  of  anhydrous  substances, 
cooled  to  the  temperature  of  boiling  liquid  air,  will  absorb 
the  following  volumes  of  air.  measured  at  0°  I '.  and  760  mm. 
pressure  : — Alumina.  1000  c.c.  ;  silica.  400  c.c.  :  meer- 
schaum, 600  c.c.  ;  magnesia.  300  c.c.  ;  iron  oxide,  ISO  c.c.  ; 
thoria.  150  c.c.  The  most  suitable  temperature  at  which 
to  use  the  oxides  is  said  to  be  about  -20°  C. — \V.  H.  C. 

Lino     kilns  ;      Construction    and    arrangement    of . 

S.  W.  Shoop.  Altoona,  U.S.A.  Eng.  Pat.  16.803,  Aug. 
21,  1905. 

See  U.S.  Pat.  797,537  of  1905  ;  this  J„  1905,  969.— T.  F.  B. 

Sulphate   of  ammonia  :    Method  of  manufacturing . 

J.  Grossmann.  Eng.  Pat.  20,837.  Oct.  14.  1905. 
III.,  page  366. 

Ilt/ilrogen    peroxide  ;     Producing [elect  red  ytieedli/]. 

G.  Teichner.  Eng.  Pat.  24,507,  Nov.  27,  1905.  XL  I.', 
page  3.9. 

United  States  Patents. 

Zinc    sulphate    solution  ;     Apparatus   for   converting   

into  tine  oxide.  C.  E.  Dewey.  Assignor  to  the  American 
Zinc  and  Chemical  Co.,  Denver,  Colo.  U.S.  Pat. 
815.516.  March  20,  1906. 

The  apparatus  comprises  a  calcining  chamber  and  an 
evaporating  chamber,  both  having  open  ends,  and  the 
axes  of  which  are  in  line.  The  two  chambers  can  be 
rotated  independently,  and  are  so  mounted  that  one  end 
of  one  chamber  is  as  close  as  possible  to  one  end  of  the 
other  chamber.  A  fire-box  or  other  source  of  heat  is 
provided  at  the  end  of  the  calcining  chamber  remote  from 
the  evaporating  chamber,  and  a  dust-chamber  at  the  end 
of  the  evaporating  chamber  remote  from  the  calcining 
chamber.  The  zinc  sulphate  solution  is  fed  into  the 
evaporating  chamber  at  the  end  adjacent  to  the  dust- 
chamber,  and  means  are  provided,  outside  the  chambers, 
for  transferring  the  material  from  the  evaporating 
chamber  to  the  calcining  chamber. — A.  S. 

Nitrogen  :    Apparatus  for  producing  pure .    C.  Linde, 

Munich,  Germany,  Assignor  to  C.  F.  Brush,  Cleveland, 
Ohio.     U.S.  Pat.  815,601,  March  20,  1906. 

See  Eng.  Pat.  1 1,221  of  1903  ;  this  J.,  1903,  907.— T.  F.  B. 

French  Patents. 

Sulphuric  acid;  Concentrating .    A.  Gaillard.    Fr.  Pat. 

359,442,  Xov.  11,  1905. 

The  sulphuric  acid  to  be  concentrated  is  delivered  into  a 
pulveriser  placed  in  the  upper  part  of  a  tower  constructed 
of,  acid-resisting  material  and  cased  with  lead.  A  eoke 
fire  is  maintained  at  the  bottom  of  the  tower,  the  heated 
air  and  gases  from  which,  circulating  up  and  down,  ■ 
mingle  with  the  suspended  acid  particles,  together  with 
which  they  are  drawn  through  a  second  (lead)  tower. 
in  which  condensation  of  the  concentrated  acid  takes 
place. — E.  S. 

Peroxides  ;    Preparation  and  purification  of .     Soc. 

Anon,  les  Etablissements  Poulenc  Freres.  Fr.  Pat. 
359,523,  Jan.  24,  1905. 

Barium  peroxide,  mixed  with  a  little  water,  is  added 
progressively  to  concentrated  nitric  acid  contained  in  a 
vessel    provided    with   a    mechanical    agitator,    the    tem- 


perature being  maintained  below  10"  C,  and  the  additions 
being  continued  until  the  acid  is  nearly  neutralised.  The 
crystals  of  barium  nitrate  that  form  are  separated  from 
the  accompanying  hydrogen  peroxide.  The  latter  is 
completely  neutralised  by  baryta  water,  and  then  sodium 
phosphate  solution,  or  a  milk  of  barium  phosphate  is  added 
until  the  precipitate  formed  ceases  to  be  coloured  by  iron. 
The  filtered  liquid,  still  containing  in  solution  barium 
nitrate,  is  distilled  in  vacuo  to  obtain  hydrogen  peroxide 
solution  of  over  50  vols,  strength,  the  distillation  being 
assisted  by  the  introduction  of  a  little  steam.  Pure  zinc 
peroxide  may  lie  obtained  by  dissolving  a  salt  of  zinc  in 
the  solution  thus  produced  (or  in  a  more  dilute  solution) 
and  precipitating  by  an  alkali.  The  same  process  is 
available  in  obtaining  other  metallic  peroxides. — E.  S. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS, 

(Continued  from  page  316.) 

Glass  :    New  method  of  making . 

The  United  States  Vice-Consul  at  Xiiremberg  reports  a  new 
invention  in  the  glass- plate  industry.  It  is  the  invention 
of  Mr.  Fourcault,  a  Belgian,  who  has  sold  his  patent  to  the 
European  syndicate  of  plate-glass  manufacturers  for 
£190,400.  This  syndicate  consists  of  German.  French,  and 
Belgian  manufacturers,  and  one  Bohemian  factory. 
Hitherto,  in'  the  making  of  window  glass  the  molten, 
substance  has  been  blown  into  cylinders  by  glass-makers' 
pipes,  and  subsequently  flattened,  while  in  the  making 
of  plate  glass  the  viscid  mass  was  cast  from  the  pots  and 
rolled.  The  new  invention  draws  the  molten  substance 
from  the  pot  and  conducts  it  between  rollers  lying  side  by 
side.  Seventeen  pairs  of  these  rollers  are  built  up  tower- 
like above  the  pot.  The  liquid  mass  cools  on  its  way 
between  the  rows  of  rollers  and  comes  out  from  them 
polished  on  both  sides,  in  any  desired  thickness  (this 
being  regulated  by  the  relative  position  of  the  rollers), 
beautifully  flattened  and  ready  for  use.  At  present, 
dimensions  of  from  1  to  4  m.  can  be  made.  One  early 
result  is  expected  to  be  that  the  manufacturing  of  plate 
glass  of  4  m.  and  less  will  undergo  an  entire  change, 
as  the  making  of  glass  plates  will  come  chiefly  within  the 
scope  of  the  plate-glass  furnaces.  [T.R.] 


French  Patents. 

Ceramic  industry  :  Mechanical  washer  for  earthy  materials 

jor  the .     M.  Roubaud,     Fr.  Pat.  359,549,  Xov.  4, 

1905. 

The  washer  described  consists  of  a  vat,  the  bottom  of 
which  is  shaped  thus: ■• — -,  in  section.  Two  shafts  are- 
mounted  longitudinally  on  the  top  of  the  vat,  to  each  of 
which  a  toothed  wheel  is  keyed  ;  the  wheels  are  of  equal 
size  and  engage  each  other,  one  being  driven  by  a  pulley 
and  belt.  Straight  or  slightly-curved  arms  or  paddles- 
are  fastened  to  the  shafts,  and  spaced  in  such  a  way  that 
the  paddles  on  one  shaft,  as  it  rotates,  pass  between  those 
on  the  other  shaft.  By  the  slow  and  regular  movement 
of  the  paddles,  all  the  light  particles  contained  in  the 
mixture  are  brought  to  the  surface  of  the  water  during 
one-half  of  the  period  of  rotation,  and  during  the  other 
half,  enough  time  is  allowed  for  the  heavv  particles  to 
sink.— \V.  C.  H. 

Earthy  body  that  ran  />•  en  4  I  Slip]  fur  artistic  and  industrial 

objects;      Process    for    lli.      preparation     of    an . 

('.Midler.     Fr.  Pat.  359,370.  Xov.  11,  1905. 

The  mass  for  the  casting  of  various  objects  in  moulds  is 
composed  of  magnesia,  chalk,  ground  minerals, 
magnesium  chloride,  &c,  together  with  ammonia,  which 
renders  the  mass  gelatinous  and  prevents  the  deposition 
of  the  heavy  particles  in  it.  and  the  separation  of  a  watery- 
layer  on  the  top  or  bottom. — \Y   C.  H. 


• 
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IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continual  from  page  317.) 

F.S..I.IM1     I'VIIAT. 

Loam,  day  and  (At   lih  :    Machinery  for  preparii 

treating .    P.  Baur,  Brugg,  Switzerland.    Ens.  Pat. 

20.296,  Oct.  T.  1905.     I  nder  lm.  Conv.,  Deo  3,  1904. 

'I'n  t:  matei  worked  ie  placed  in  the  nppei 

between  two  adjacent  cylinders  revolving  towards  each 
other,  and  ie  thus  pressed  through  bolee  in  the  walla  of  one 
or  both  cylinders  into  the  interior,  emerging  by  the  ends, 
which  are  left  open.  The  bearings  of  one  cylinder  are 
held  and  forced  towards  the  other  cylinder  by  means  of 

springs,  bu1  are  capable  of  sliding  away  from  it.  so  as  to 
allow  any  hard  substances  in  the  clay,  such  as  stones, 
which  cannot  pass  through  the  holes  in  the  cylinder  walls, 
to  fall  through  between  the  two  cylinders. — A.  G.  L. 

Dotted  States  Patents. 

WochI  .•   Method  of  preserving .    .T.  B.  Card,  Chicago, 

111.     U.S.   Pat.  815,404,  March  -JO,  1906. 

Tun  wood  ;•  placed  in  a  closed  receptacle  filled  with  a 
mixture  of  liquids  of  different  specific  gravity,  i  .g.,  a 
solution  of  zinc  chloride  and  creosote.  Pressure  is  applied 
to  the  receptacle  and  at  the  same  time  the  liquids  are 
caused  to  circulate  through  it,  and,  after  the  impregna- 
tion is  finished,  are  forced  out  of  the  receptacle  into  a 
lir  by  means  of  air-pressure. — A.  G.  L. 

Building   material.     C.  M.    Depew   and    H.  E.    McCoy 

Assignors  to   Pumice  Stone   Construction  Co.,    all  of 

San    Francisco,   Cal.  L'.S.   Pat.    815,801,  March    20, 
1906. 

The  building  material  consists  of  a  mixture  of  volcanic 
pumice  of  nut  size  and  containing  about  2o  per  cent,  of 
alumina,  besides  silica,  iron  oxide  and  alkalis;  scoria 
crushed  to  about  the  consistency  of  ordinary  sand,  con- 
taining about  '21  per  cent,  of  alumina,  and  which  when 
ground  -  dark  colour,  does  not  dust  or  powder,  and 
has  sharp  edges  and  angular  surfaces ;  and  Portland 
cement. — A.  Ci.  L. 

Cement:   Manufacture  o/  hydraulic  ,   and  apparatus 

therefor.       B.     Enright,     Fordwick,     \'a.       U.S.     Pat. 
815,080,   March  13,  1906. 

The  process  described  consists  in  passing  the  highly- 
heated  products  of  combustion  and  decomposition  from 
a  rotary  clinker-forming  cement  kiln,  through  an  incan- 
descent charge  of  fuel  and  cement -producing  material  in  a 
vertical  kiln.  By  the  partial  or  complete  calcination  of 
the  material  in  the  vertical  kiln,  the  carbon  dioxide 
issuing  from  the  rotary  kiln  and  that  produced  in  the 
lower  pan  of  the  vertical  kiln  are  reduced  to  carbon 
monoxide,  which  is  collected  and  utilised,  and  the  cement - 
forming  material  obtained  from  the  vertical  kiln  is  also 
used.  The  contents  of  the  vertical  kiln  are  maintained 
at  such  a  temperature  and  under  such  conditions  that  the 
reduction  of  the  carbon  dioxide  can  take  place  and  at 
the  same  time  the  partial  or  complete  calcination  of  the 
cement-forming  material.  As  an  alternative,  a  relatively 
small  proportion  of  fuel  may  be  employed  in  the  vertical 
kiln,  and  the  resulting  gases,  including  those  from  the 
rotary  kiln,  may  be  passed  through  incandescent  fuel  to 
effect  the  reduction  of  the  carbon  dioxide.  The  chief 
components  of  the  apparatus  for  carrying  out  the  process 
are  a  rotary  kiln,  connected  at  its  upper  end  with  a 
separating  chamber,  which  in  turn  is  connected  with  the 
vertical  kiln.  Chambers  containing  coke  or  similar  fuel 
are  also  connected  with  the  separating  chamber  and  with 
the  vertical  kiln,  and  means  are  provided  for  directing  the 
products   of  combustion   from   the   rotary  kiln,   or  gases 


inning  from  the  vertical  kiln,  through  eitl  Am- 

bers containing   fuel.      I  hi      i  parating   cl  pro- 

vided with  an  emergency  stack,  and  stes  air- 

blast  can  he  supplied  to  the  lower  porl  rtical 

kiln,   from   which   means   tor  oarryrng   off   the  gases  arc. 
provided.    There  axe  sir-inlets  into  the  vertical  kiln. 
absorbers    connected    with    it    and    the    air-inlets  ;    and 
means  are  provided  tor  pa  .  horn  the 

vertical  kiln,  and  also  the  air  admitted  to  it,  through  the 
absorbers.  The  two  kilns  arc  separated  by  a  damper, 
and  a  compartment,  separated  from  the  vertical  kiln  by 
dcors,  is  arranged  belcw  the  latter,  as  a  receptacle  for 

the    calcined   material    from    it.      A  ring  with  an  inclined 
periphery  is  secured  to  the  rotary  kiln,  and  a  similar  ring 
,i  t.i.    i.   i   tn  tli 
to  exclude  air  from  the  separating  chamber. — W.  C.  H. 


(',,„, ,i/,-    Apparatus  fur  making  .     K.  ( '.  Carpenter, 

Ithaca,  X.V.     1  .8.  Pat.  815,680,  March  -Jo.   I 

See  Eng.  Pat  isi'l  of  1903  ;  this  J..  1903,  951.  -T.  F.  B. 


Kiln  ;     Rotary    cement .      H.    Hitzel,    Assignor 

Alpha  Portland  Cement  Co.,  both  of  Alpha,  N.J.     O.S. 
Pat  815,705,  March  20,   1906. 

Is  combination  with  the  rotary  kiln  there  is  arranged  a 
hood  with  an  air-chamber  in  it,  a  blower,  a  pipe  leading 
from  the  hood-chamber  into  the  blower,  an  exit-pipe 
ling  from  the  blower  through  the  hood  into  the  kiln, 
and  a  pipe  communicating  with  the  blower  and  with  a 
source  of  powdered  fuel.  Within  this  last  pipe  there  is 
placed  a  rotary  screw  conveyor,  the  speed  of  which,  as 
well  as  that  of  the  blower,  can  be  regulated  so  as  to  furnish 
either  a  uniform  or  varying  quantity  of  fuel. — A.  <■.  L. 


French  Patents. 

Emery;    Process  for  the   Manufacture  of  artificial  . 

A.  Gacon.  Second  Addition,  dated  Oct  30,  1905,  to 
Kr.  Pat  332,770,  June  4,  1903.  (See  this  J..  1903, 
1-294  ;  and  Eng.  Pat.  23,492  of  1904  ;  this  J.,  1905,  92.] 

According  to  the  present  Addition  to  the  original  patent 
the  bauxite  employed  in  the  manufacture  of  artificial 
emery  is  previously  dehydrated.  In  order  to  economise 
the  fuel  required,  the  dehydration  is  effected  by  placing 
the  bauxite  above  the  materials  that  are  being  fused  to 
produce  the  emery,  with  or  without  some  separator. 
Further,  the  artificial  emery  produced  is  subjected  to  a 
second  fusion,  whereby  the  quality  of  the  product  is  con- 
siderably improved.  Waste  chips,  &c,  obtained  in  the 
manufacture  are  also  re-fused,  either  by  returning  them 
direct  to  the  furnace,  with  fresh  flux,  or  by  making  them 
into  cakes  together  with  useless  emery  dust,  and  treating 
these  cakes  alone  in  the  fusing  furnace,  or  mixing  them 
with  the  fused  emery,  before  subjecting  the  mass  to  the 
second  fusion.  The  waste  is  thus  worked  up  again  into 
useful  emery  blocks. — W.  C.  H. 

Moulded  bodies  [of  silicon  carbide]  ;    Process  of  making 

solid  .     Gebr.  Siemens  und  Co.     Fr.  Pat  359,260, 

Nov.  9,   1905. 

See  Eng.  Pat.  .'1,347  of  1905  ;  this  J.,  1900,  122.— T.F.B. 


Wood  ;    Process  for  th-_   impregnation  of  .      Act.  Ges. 

fur    mechanische    Holzbearbeitung  A.  M.  Luther.     Fr. 
Pat.  359,493,  Nov.  16,  1 

By  this  process  the  wood  is  impregnated  with  molten 
sulphur,  and  not  with  any  substance  dissolved  in  a  men- 
struum, which  has  to  evaporate,  and  thus  tends  to  leave 
empty  spaces.  Wood  is  immersed  in  sulphur,  heated  to 
about  140J  C,  until  the  bubbling  ceases,  when  the  tem- 
perature is  lowered  to  llff  C,  and  the  wood  gradually 
withdrawn  from  the  sulphur.  On  cooling,  the  sulphur 
that  has  penetrated  the  pores,  solidities. — \\ .  C   H. 
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X.— METALLURGY. 

(Cuntinued  from  page  321.) 


Metal- 
1,  1086 


Lead  and  sulphur.  K.  Friedrieh  and  A.  Leroux. 
lurgie,  1905,  2,  536—539.  Chem.  Centr.,  1906, 
—1087. 

The  authors  have  prepared  a  melting-point  diagram  for 
lead-sulphur  alloys  (obtained  by  fusing  together  pure  lead 
and  pure  natural  galena).  The  results,  as  also  the  micro- 
structure  of  the  solid  products,  show  that  the  statement 
of  Bredberg  (Annalen,  9.  274),  as  to  the  formation  of  the 
compounds,  Pb2S  and  Pb4S,  when  lead  and  lead  sulphide 
are  fused  together,  is  incorrect.  The  only  compound  of 
lead  and  sulphur  formed  in  mixtures  containing  from  0-6  to 
13-5  per  cent  of  sulphur,  is  the  sulphide,  PbS,  which  begins 
to  crystallise  at  1103°  CL,  whilst  the  eutectic  mixture 
solidifies  at  about  3273  C— A.  S. 

Phosphorus  ;   Influence  of  on  the  solubility  of  carbon 

in    iron.     F.    Fettweis.     Metallurgie,    1906,   3,    60— 62. 
Science  Abstracts,    1906,   9A,    174—175. 

The  author  repeated  Stead's  experiments  (this  J.,  1900, 
1019),  taking  special  precautions  to  ensure  the  saturation 
of  the  iron  with  carbon,  and  making  re-determinations  of 
the  phosphorus  in  each  alloy  produced.  He  concludes 
from  his  results  that  Stead's  alloys  were  not  completely 
saturated  with  carbon.  Alloys  containing  15'S  per  cent, 
of  phosphorus,  corresponding  to  the  compound,  Fe3P, 
could  not  be  obtained  free  from  carbon,  and  it  appears, 
therefore,  that  iron  phosphide  is  capable  of  dissolving 
a  small  quantity  of  carbon.  This  view  also  affords  a 
rational  explanation  of  the  proportions  of  carbon  in  other 
iron-phosphorus  alloys. — A.  S. 


Copper  matte;    Boasting   of  ,    uith   utilisation    of  Hi' 

furnaci  gases  for  the  manufacturi  of  sulphuric  acid 
to  be  used  ui  the  extraction  of  copper  from  low-grade 
on  s.  A.  Gmehling.  Oesterr.  Z.  Berg.  Hiitt.,  1906, 
54,  69—73,  88—90.     Chem.  Centr.,  1906,  1,  1060—1061. 

Low-grade  oxidised  and  mostly  silieious  copper  ores 
containing,  on  the  average,  2 — 5  per  cent,  of  copper,  are 
abundant  in  Chile.  They  are  easily  accessible,  but  have 
not  hitherto  been  utilised,  owing  mainly  to  expensive 
freight  charges.  The  author  gives  an  account  of  the 
results  obtained  at  a  works  erected  at  Guayacan,  for  the 
"  Sociedad  chilena  de  Fundieiones  in  Valparaiso "  for 
the  purpose  of  working  up  copper  matte,  with  utilisation 
of  the  furnace  gases.  The  matte  contains  40 — 50  per  cent. 
of  copper,  22 — 27  of  sulphur,  and  23 — 30  of  iron,  and  also, 
on  the  average,  150  grins,  of  silver  and  5  grins,  of  gold 
per  metric  ton.  It  is  roasted  in  muffle  furnaces  similar 
to  those  used  for  roasting  zinc  blende  and  pyritic  ores. 
The  roasted  product  is  then  mixed  with  silieious  oxidised 
copper  ores  (containing  not  less  than  6  per  cent,  of  copper), 
rich  slags  and  charcoal,  and  smelted  in  reverberatory 
furnaces  to  a  crude  copper  of  97 — 98  per  cent,  purity. 
The  furnace  gases,  after  leaving  the  dust-chamber,  are 
drawn  through  a  lead  tower,  filled  with  coke,  over  which 
water  or  dilute  sulphuric  acid  is  caused  to  trickle.  The 
acid  wash  takes  up  copper  (0-25  to  1  gTm.  per  litre), 
which,  together  with  arsenic,  is  separated  by  treatment 
with  a  dilute  solution  of  calcium  sulphide.  The  washed 
gases  are  dried  by  sulphuric  acid,  heated  in  a  system  of 
horizontal  wrought  iron  tubes  and  then  passed  into  a 
contact-chamber  for  the  manufacture  of  sulphuric  acid 
by  the  Sehroeder-Grillo  process  (Eng.  Pats.  25,158  of 
1898;  17,034  of  1900  and  10,412  of  1901  ;  this  J.,  1899, 
584  ;  1901,  579 ;  1902,  344).  In  the  reaction  chamber 
the  temperature  rises  to  560"  C.  A  yield  of  90 — 96  per 
cent,  of  the  theoretical  amount  of  sulphur  trioxide  is 
obtained,  and  it  is  stated  that  in  24  hours,  2250  kilos,  of 
commercial  acid  containing  93  to  96  per  cent,  of  sulphuric 
acid  can  be  obtained  with  1  kilo,  of  contact  material,  with 
a  consumption  0-75  kilo,  of  fuel  per  kilo,  of  acid. — A.  S. 


Copper  and  sulphur.  E.  Heyn  and  0.  Bauer.  Metal- 
lurgie, 1906,  3,  73—86.  Science  Abstracts,  1906,  9A, 
176—177. 

Copper  and  cuprous  sulphide  are  not  mutually  soluble  in 
all  proportions,  so  that  fused  alloys  of  copper  and  sulphur 
at  certain  concentrations  (i-iz.,  with  more  than  9  per  cent, 
of  cuprous  sulphide)  form  two  layers,  the  lower  one  being 
richer  in  copper.  No  mixed  crystals  of  copper  and 
cuprous  sulphide  are  formed,  but  there  is  an  eutectic 
containing  3-82  per  cent,  of  cuprous  sulphide.  Solid 
alloys  containing  less  than  this  amount  of  cuprous  sulphide 
consist  of  crystals  of  copper  surrounded  by  the  eutectic, 
whilst  alloys  richer  in  sulphide  consist  of  crystals  of  the 
latter  embedded  in  (lie  eutectic.  Sulphur  dioxide  alone 
does  not  attack  copper  at  temperatures  between  900°  and 
1100°  C,  but  in  presence  of  a  reducing  agent  such  as  carbon 
or  hydrogen,  cuprous  sulphide  is  formed.  Cuprous  sulphide 
at  its  melting-point  cannot  co-exist  with  cuprous  oxide  ; 
the  two  compounds  react  with  formation  of  copper  and 
sulphur  dioxide,  until  the  supply  of  one  is  exhausted. 

—A.  S. 


Cadmium  ;     Combustion,    of 

1906,  39,  1170- 


.     W.    Manchot.     Ber., 
1171. 


If  a  small  blow-pipe  flame  be  directed  on  to  the  surface 
of  molten  cadmium,  and  the  products  of  combustion 
collected  in  a  beaker,  then,  on  introducing  an  acid  solution 
of  potassium  iodide  into  the  beaker,  a  blue  coloration  is 
produced,  indicating  the  presence  of  a  peroxide  of 
cadmium. — A.   S. 


Antimony     and     antimony       sulphide.       Chretien       and 
Guinehant.     Comptes  rend.,  1900,  142,  709—711. 

At  all  temperatures,  from  the  fusion  point  to  the  boiling 
point  of  antimony  sulphide,  a  mixture  of  the  sulphide 
with  metallic  antimony  separates  into  two  layers — the 
upper,  a  solution  of  the  metal  in  the  sulphide,  the  lower, 
a  solution  of  the  sulphide  in  the  metal.  The  proportion 
of  metal  in  the  upper  layer  increases  with  the  temperature 
from  11-3  per  cent,  at  539°  C,  to  20  per  cent,  at  810°  C. 
Above  that,  it  increases  very  slowly  to  21-9  per  cent,  at 
11803  C.  The  composition  of  the  solution  at  810°  C. 
corresponds  nearly  to  the  formula  SbS.  When  cooled 
suddenly,  from  liigh  temperatures,  the  alloys  do  not 
conduct  electricity ;  but  if  cooled  slowly,  they  do,  in 
virtue  of  the  separated  metallic  antimony. 

The  densities  of  the  metal  and  the  sulphide  are  given 
as  follows  :  — 


Metal. 

Sulphide. 

°c. 

•o. 

13 

6-75 

13 

4-63 

698 

6-55 

643 

3-85 

1156 

6-45 

1116 

3-82 

The  sulphide  expands  on  melting  by  about  17  per  cent, 
of  its  volume. — J.  T.  D. 

Titanium  ;   Distillation  of .     H.   Moissan.     Comptes 

rend.,   1906,  142,  673—677. 

The  author  has  succeeded  in  distilling  titanium  in  the 
electric  furnace  (see  this  J.,  1905,  1312,  and  1906,  29 
and  268),  though  its  boiling  point  is  higher  than  that  of 
any  of  the  metals  of  the  iron  group. — J.  T.  D. 

Gold  production  of  the  World  ;  T^tal .     J.  P.  Hutchins. 

Eng.   and  Mining  J.,   March  31,    1906. 

The  following  table  shows  the  total  amount  of  gold  pro- 
duced by  the  principal  auriferous  countries  of  the  world 
from  the  date  of  first  recorded  production  to  the  end  of 
1905  :— 
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17112-1905 
II 

1-11    1 

1537-19115 
L691    L905 
1887 

1621    L906 
l-  ,-    [90S 
154-. 

1884 

[90S 
1545-1905 

117  

berla* 

1.1     1 

Ilra.-il                           

711. 

807, 11 

!02, 

51  1,000 



1 19, 

1 15, 

70,2 

•  Russia  28  per  cent  .  Siberia,  72  per  cent. 


I   B 


Jui\i>  ;    Mineral  production  of .      Bd.  of  Trade  J., 

April   L2,   L906. 

iron  in  Japan  in 
■  amounted  to  190,375  tons,  as  compared  with  112,328 
tons  in  1904  and  36,515  tons  in  1903.  Other  important 
items  m  the  mineral  produotdon  of  Japan  for  1905  are: — 
copper.  35,693  tons;  coal,  11,581,755  tons;  ami  kerosene 
oil,  42,945, galls.  [T.R.] 


/  u  st  ry   of 
Ann.  Scries.  No.  3.34S. 


For.    Off. 


Tut:  subjoined    table  shows  the  amount  of  ore  exported 
during  the  last  live  years  from  New  Caledonia  : — 


1901. 
1902 
1903. 
1904. 
190  i. 


Quantity. 


Niokel. 


Tons. 
125.289 


■ 


Cobalt 


Tons. 

17.4..1 

21,437 

42.1H7 
51,374 


Tons. 

8.9«4 
7.919 


[T.K.j 

Platinum   production   of  the    Urals.      lid.   of    Trade  J., 

...    II 

The  Ura!  platinum  yield  in  1905  n    -  as  follows: — 


Mineral  Districts. 

1904. 

1905. 

Oz.                    02. 

180                  1.492 
113,900             11:171s 

35,596 

[T.K.J 

Tin  exports  of  the  Federated  Malay  Slates.     Bd.  of  Trade  J., 

April  5,   1906. 
Thb  followi  uent  shows  the  weight  of  tin  and  tin 

ore  (tin  exported  in  the  form  of  ore  having  been  taken 
at  70  per  cent,  of  the  gross  weight  of  tho  ore)  exported 
from  the  Federated  Malay  States  during  the-  years  1904 
and  1905:— 


NOTE.— 1  pikul=133i  lb. 


1904. 

1905. 

State. 

Tin. 

Tin  exported 

in  the  iorm 

of  ore. 

Total. 

Tin. 

Tin  exported 

in  the  form 

ot  ore. 

Total. 

Perak  

JOT 

Pikuls. 

147.397 

120.  lil 

49, $10 

5.687 

Piknls. 

303.27:1 
184.550 

22,381 

Piknls. 

450,670 

304.701 

85,689 

28,068 

Pikuls. 

139.005 

114.686 

18,998 

5.600 

Piknls. 

307.776 

17...  181 

36.135 

29.279 

Piknls. 

446. " 
_-:>.S07 
85,133 

Paining  

34,879 

323,045 

546,083 

869,128 

308.259 

548.371 

856,660 

[T.R.] 


Germany  ;   Mineral  Production  of in  1905.     Bd.  of  Trade  J.,  April  5,  190(5. 

The  following  table  shows  the  quantity  and  value  of  minerals  and  salts  produced  in  the  years  1904  and  1905  : — 


1904. 

1905. 



Quantity. 

Value. 

Quantity. 

Value. 

Metric  tons. 

22.017.393 

715,728 

164.440 

79-. 214 

10,405 

14.016 

52,886 

174,782 

91,736 

■20 

1,079,868 

1,905 

2,179,471 

120,815.503 

48,635,080 

Thousand  marks. 

76,668 

39,479 

14,706 

21.731 

1,206 

930 

591 

1.336 

891 

5,805 

5.013 

26,565 

22,294 

1.033,861 

112,101 

Metric  tons. 

2  ::. 444.073 

731.2-1 

1.^2.72.=. 

793.488 

51,463 
185. 
103,006 

78,869 
1,165,473 

.654 

121.29S.167 
52,498,507 

Thousand  marks. 

81.771 

47,8  19 

15.346 

2::. 500 

1.202 

891 

1,463 
990 

5.494 

32.558 

1,050,089 

120.767 
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The  products  of  reduction  works  are  stated  to  be  as  follows :- 


1904. 

1905. 

Quantity. 

Value. 

Quantity. 

Value. 

Metric  tons. 

30,264 

193.058 

137,580 

4,332 

10,058,273 

Thousand  marks. 

36,305 

84,650 

32,546 

1.117 

620,736 

Metric  tons. 

31,717 

198,208 

152,590 

3,786 

10,875,061 

Thousand  marks. 
44.611 

97,920 

41,049 

1.077 

578,724 

The  production  of  refined  salt,  and  of  various  salts,  in  refined  or  commercial  form,  is  shown    in  the  following 
table  :— 


Salt 

Potassium  chloride   

Magnesium  chloride    

Glauber  salts    

Potassium  sulphate 

Potassium  magnesium  sulphate 

Magnesium  sulphate 

Sulphate  of  alumina 


1904. 


1905. 


Quantity. 


Metric  tons. 
621,786 
294.802 
25.730 
75.170 
43.959 
29.285 
39,412 
52,880 


Value. 


Thousand  marks. 

14.706 

35.142 

539 

1.924 

6.994 

2,294 

607 

3,249 


Quantity. 


Value. 


Metric  tons. 
612,062 
370.914 
29,017 
68,454 
47.994 
34,032 
58.758 
52,892 


Thousand  marks. 

14,787 

43,770 

532 

1.893 

7,512 

2.554 

895 

3,343 

[T.E] 


English  Patents. 

Washing  and  concentrating  metalliferous,  diamondiferous 

and    other    deposits    and    tailings    from    ore-crushing  . 

Method  and  apparatus  for .     J.  Hutehings,  London. 

Eng.  Pat.  6556.  March  28,  1905. 
After  "  sizing  "  by  an  elaborate  system  of  trommels  and 
hydraulic  separators,  the  graded  "  assortments "  are 
variously  agitated  or  magnetically  selected,  the  valuable 
products  being  delivered  into  locked  receptacles.  When 
the  overflow  contains  fine  float  gold,  it  is  forced  through  a 
mercurial  trough  by  means  of  copper  brushes  and  thus 
amalgamated. — J.  H.  C. 

Steel  ;     Process    of    hardening    high-speed .      S.    N. 

Brayshaw,    Manchester.     Eng.    Pat.    11,268,    May   30, 

1905. 
The  article  is  heated  to  a  temperature  short  of  sealing  or 
deteriorating  the  surface,  it  is  then  "  soaked  "  in  a  bath  at 
900c  to  950"  C.  and  finally  quenched  in  a  batli  at  100°  C. 

—J.  H.  C. 

I'ifle  and  gun  hands  and  other  metallic  surfaces  ;  Treatment 

of for  removal  of  fouling  therefrom.     King's  Norton 

Metal  Co.,  Ltd.,  T.  A.  Bayliss,  and  H.  W.  Brownsdon, 
London,  and  H.  H.  Smith,  Abbey  Wood,  Kent.  Eng. 
Pat.  13,297,  June  28,  1905. 
Metal  surfaces  "  fouled  "  with  copper  or  copper  alloys 
are  cleaned  by  the  use  of  a  solution  prepared  as  follows  : — 
Fifty  c.c.  of  ammonia  solution  of  0-880  sp.  gr.  are  diluted 
with  an  equal  volume  of  water.  In  this  is  dissolved  a 
tablet  containing  5  grms.  of  ammonium  persulphate  and 
1  grm.  of  ammonium  carbonate. — J.  H.  C. 

Ore  concentration.     H.   L.  Sulman,  H.  F.   K.  Picard  and 

J.  Ballot,  London.     Eng.  Pat.  5260,  March  13,  1905. 
See  Fr.  Pat.  354,959  of  1905  ;  this  J.,  1905,  1177.— T.  F.  B. 

Zinc  furnaces.     E.   Dor-Delattre,   Budel,   Holland.     Eng. 
Pat.  19,655,  Sept.  29,  19(15. 

See  U.S.  Pat.  806,121  of  1905  ;  this  J.,  1906,  26.— T.  F.  B. 
United  States  Patents. 


-.     W.     R.     Miller, 
Co.,    Pittsburg,    Pa. 


Furnace ;      Continuous-heating     — 

Assignor    to    Forter-Miller     Eng. 

U.S.  Pat.  815,198,  March  13,  1906. 
The    claim    is    for    a    hollow    track,    resting    on    hollow 


supports  which  extend  through  the  bottom  of  a  con- 
tinuous-heating   furnace    for    billets.     A    cooling   fluid  is 

circulated   through  the  hollow  supports  —  -    the  hollow 

track,  and  the  former  are  further  protected  from  the 
action  of  the  heat  by  projecting  screens.— W.  H.  C. 

Filter  [Iron-hydrogen  alloy].     H.   C.   Gesner.     U.S.   Pat. 
815,417,  March  20,  1906.     I.,  page  362. 

Insulator    for    electric    apparatus    [Iron -hydrogen    alloy]. 
Alloy    of    iron    and    hydrogen    agglomerated    in    strong 

coherent  bodies  ;  Production  of  articles  of  an .     H.  C. 

Gesner.  U.S.  Pat.  815,418  and  815,419.  March  20, 
1906.     XIA.,  page  3s0. 

Precious     metals  ;    Pi fining    ht/drometallurgical    products 

containing .     C.  W.  Merrill,  Alameda,  Cal.   U.S.  Pat. 

815,851,  March  20,  1906. 

Finely-divided  "  hydrometallurgical "  products  are 
mixed  with  litharge,  ami  a  soluble  lead  salt,  and  the 
litharge  and  lead  salt  are  reduced  to  metallic  lead  by 
heating,  further  quantities  of  the  lead  compounds  being 
added  to  the  mixture  as  required.  The  resulting  lead  is 
cupelled  to  recover  the  precious  metals. — A.  S. 

Precious  metals  from  zinc  ores  ;  Extraction  of .    A.  R. 

Meyer;  E.  J.  Meyer,  Executrix  of  A.  R.  Meyer.  Assignor 
to  the  United  Zinc  and  Chemical  Co.,  Kansas  City,  Mo. 
U.S.  Pat,  815,614,  March  20,  1906. 

An  intimate  mixture  of  the  ground  zinc  ore  and  metallic 
copper  is  heated  in  order  to  vaporise  the  zinc  and  form  a 
matte  containing  the  copper  and  the  precious  metals. 
The  matte  is  separated  from  the  residue,  and  the  zinc 
vapour  is  condensed. — A.  S. 

Nickel    ores ;     Process    of    treating .      C.     Langer, 

Clydach,  Assignor  to  The  Mond  Nickel  Co.,  London. 
U.S.  Pat,  815,717,  March  20,  1906. 

See  Eng.  Pat.  13,351  of  1905  ;  this  J.,  1905,  1113.— T.  F.B. 


-.     C.  E.  Baker  and  A.  W. 
U.S.   Pat.    816,061,   March 


Ores  ;   Process  of  treating  — 
Burwell,  Cleveland,  Ohio. 
•27,   1906. 

A  pulverulent  ore  containing  a  metal  or  metals  and  a 
metalloid,  for  example,  a  sulphide  ore,  is  treated  with 
chlorine,  the  charge  being  abraded  to  continually  expose 
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(yeah  ore  surfaces  to  the  chlorine,  die  metal  (or 
metals)  is  inverted  into  ohloride,  and  the  Bolphui  «r 
other  metalloid  i-  recovered  in  the  elemental  state.     A.  8. 


-..ii    I'm  l  s  [S. 

Lead  and  tUver ;    Protest  for  the  txtraelion  of 

tlfir  ores.  Aooumulatoren-Fabr.  Akt-Ges.  Fr. 
3681,434,  Not.  14,  1906. 
Bob  the  extraction  of  lead  and  silver  from  ores  containing 
solphidee  oi  iron  and  oopper,  the  ores  are  introduced  into 
a  botli  of  a  (used  halogen  salt,  as  tine  ohloride,  together 
with  lead  oxide  or  tine  oxide,  and  the  lead  and  silver  are 
than  separated  by  addition  of  an  electro-positive  metal 
means  of  an  electric  current.— A.  8. 

Pig  iron  ;    Method  of  'nuking  foundry  .      C.   Henning. 

Fr.  Put.  359,601,  Nov.  in.  1905. 
Sbi  Eng.  Pat  23,692  oi  1905  ;  this  J.,  1906,  319.— T.  F.  B. 

Metals;    Process  of  refining     —  In/  means  of  met 
calcium.     F.    Brandenburg   and    A.    Wieiis.     Fr.    Pat. 
369,692,  Nov.  1>.  1906. 

The  refining  of  nu'tals  by  means  oi  calcium  lias  not  pro 
sui  cesaful  up  to  the  present,  as,  owing  to  the  high  tem- 
perature of the  bath  oi  molU'ti  metal,  the  calcium  lias  been 
volatilised  immediately  it  entered  the  bath  and  has  tlms 
exerted  only  a  superficial  action.     In  order  i<>  overo 
iliis  difficulty,  the  patentees  propose  to  use  the  calcium  in 
the  form  oi  Bhavings,  and  to  mix  these  with  shavings  ot 
other  metals,  more  or  loss  fusible  than  calcium,  as  mas  be 
required.     Par   example,    in    the    refining   of   copper,    a 
mixture  of  Bhavings  of  calcium   with   those    of  copper. 
bronze,  *.■.,  is  used,  and  for  iron  or  steel,  a  roixturi 
shavings  of  calcium  with  those  of  iron  or  steel. — A.  S. 

Copper-nickel  math  .     Process  of  refining .      X.   V. 

H\  lunette.     Fr.  Pat  359,660,  Nov.  21,  1905. 
See  U.S.  1'at.  B05,555of  1905;   this  J.,  1906,  J'i.—  T.  F.  B. 

Iridium:    Process  of  producing   metallic  .      H.   C. 

Parker.     Fr.  Pat  359,668,  Nov.  21,  1905. 
Sbi  U.S.  Pat  805,316  of  1905;  this  J.,  1905,  1310.— T.F.B. 

Slag  ,    Apparatus  /or  granulating  .    G.  K.  Hanifeldt. 

Fr.  Pat.  359,326,  Nov.  In.  1905. 

See  Eng.  Pat  22,932  of  1905  ;  this  .1..  1906,  269.— T.  F.  B. 

German   Patent. 

Cupriferous   oris    and    metallurgical   products;     Pi 

for  the  lixiviatioTi  of by  means  of  ferrous  chloride 

or    ferrous    sulphate    solution,    with    the    simultanet 
introduction   oi  air.     0.    Froelich.     Her.   Pat.    163,409, 
Aug.  8,  1903. 

A  short  pipe,  open  at  both  ends,  is  fixed  in  an  upright 
position  in  the  lixiviating  tank,  and  inside  tins  pipe  a 
propeller  is  made  to  rapidly  rotate,  whereby  a  more 
effective  circulation  and  more  intimate  contact  between 
the  air  bubbles  and  the  mixture  of  ore  and  Bolutioi 
caused.  It  is  claimed  that  by  this  means  the  pro,  . 
considerably  shortened  ;  with  low-grade  ores  containing 
3  per  cent,  of  copper,  it  is  stated  that  the  extraction  is 
frequently  complete  in  the  course  of  a  few  hours. — A    S 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  323.) 
{A.}— ELECTRO-CHEMISTRY. 

Arsenic  in  miff-papers,  fubrics.de.  ;  Note  cm  th*  upplicatii 

of  the  electrolytic   method  to  the   determination   of  

T.   E.  Thorpe.      XXI 11..  page  394. 


Knoi.isii    I'm 

Accumulators;     Impts.    in    electric    II 

Woking,  Surrey.      Eng.   Pal     7TJ".    \|.nl   II.   I'."'. 

The  plates  are  pasted  with  a  mixture  com] id  ol  lead 

oxide  and  Bulphate  or  other  Bait  ol  ammonium  moistened 
with  a  saturated  solution  of  the  same  Bait  aid  tic-  > 
afterwards   heated   to  such  a   temp  will 

mpose  tin-  solid  ammonium  sail  the  liberation  of 
ammonia  leaves  tin-  plates  extremely  porous      B.  X. 

Wah  r  ;  Apparatv  i  for  tin  purification  of ,  by  eUctrical 

means.     J.    I'.    I.<    ter,    New    York      En       Pat    18,427 
Sept  12.  1906. 

The  apparatus  comprises  a  receiving  ohamber,  an  ekv  tro- 
lytic  chamber,  an  ozonising  chamber,  an  n  aber, 

a  filter  and  a  pure  water  receiving  chamber,  all  contained 
within  an  outer  casing.     Watei   to  i»-  purified  enters  the 

iving  chamber  which  is  situated  at  the  bottom  ol  the 
apparatus  and  on  one  side  of  an  upright  partition  which, 

tiding  nearly  to  the  top,  divides  tie-  outer  casing  into 
two  compartments.  The  water  then  passes  through  a 
i-  partition  and  enters  the  electrolytic  chamber, 
which  consists  of  a  box-like  compartment  fixed  to  the 
before-mentioned  partition,  and  forming  a  segment  with 
the  circular  casing.  A  supply  of  water  tills  tins  segment 
and  keeps  the  electrolytic  chamber  cool  The  latter  is 
provided  with  electa  des.  From  this  chamber  the 
water  pass  -  upwards  into  the  ozonising  chamber  and 
thence  into  an  upper  chamber  extending  i  roes  thi  top 
of  the  apparatus.  On  the  other  side  of  the  partition  is 
placed  a  series  of  filtering  layers,  and  below  these  is  the 
chamber  for  receiving  the  pure  water  after  it  has  passed 
downwards  through  the  filters.  Tlie  various  chambers, 
a...  may  he  cleansed  as  required  by  forcing  water  into 
them   through    pipes.— W.  P.  S. 

Bleaching  liquor ;    Electrodes  ?  icture 

of .     R.  Kother,  Cunewalde,  Germany.      Ens    Pa1 

21,437,  Oct  21,  1905. 

The  electrolytic-  vessel  k  divided  into  a  number  of 
compartments    by    means    of    vertical     i  ting 

partitions,  and  is  made  with  an  inclined  bottom.  Through 
each  vertical  partition  extends  a  horizontal  electa 
one-half  of  which  in  one  cell  act-  a-  anode,  the  other 
half  functioning  as  cathode  in  the  next  cell.  In  eachlcell 
the  anode  is  below  the  cathode,  which  last  i-  only  just 
covered  by  the  electrolyte,  and  How 

the  hydrogen  generated  to  i  i  .des 

may  be  of  platinum  or  of  carbon,  which  last  for  the  anode 
halves  is  covered  with  an  insulating  material  and  with 
platinum  sheet,  foil  or  wire,  the  platinum  and  carbon 
being  in  electrical  connection. — A.  (J.  L. 

llij'l,  rid-  ;     Producing    [electrolyticauy. 

G     l eichner,  Nuremberg,  Germany.     Eng.  Pat.  24,507, 
Nov.  27,  1905. 

Pkbsdxphtjbii  acid,  or  its  sulphuric  acid  solution,  is 
distilled,    preferably    in    vacuo,    and    at    a    temperature 

exceeding  30'  C.  (rare  being  taken  to  exclude  catalytic 
agents),  to  obtain  hydrogen  ]ieroxide.  Or  the  hydrogen 
peroxide  may  be  extracted  by  ether  in  a  continuously 
working  extracting  apparatus.  The  solution  thus  freed 
from  hydrogen  peroxide  is  electrolysed  with  certain 
prescribed  precautions,  to  reproduce  the  persulph 
acid,  so  that  "  the  persulphuric  acid  will  simply  serve  as  a 
transmitter  of  oxygen  and  the  peroxide  of  hydrogen  will 
be  obtained  in  uninterrupted  circulating  process  by 
indirect    oxidation   of    water."     Per 

borates  may  be  also  used  a  ale. 

the  peroxide  being  extracted  by  ether,  and  the  solution 
again  subjected  to  electrolysis.  —  K.  S. 

United  States  Patents. 

Mercurial    alkalini      pro  'Electrolytic]       W.     E. 

Harmon.   .Mechanic  Falls.   Me..   Assignor  to  American 

Electrolvtic  Co.,  Philadelphia.  Pa.      U.S  - :  i.692, 

March    13,    1906. 

This   invention   relate-    to   a   method   of   increasing   the 

efficiency  of  a  mercurial  alkaline  process  by  the  insertion 
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of  pieces  of  carbon,  or  a  small  quantity  of  powdered  carbon, 
in  the  amalgamating  compartment,  in  contact  with  both 
the  mercury  and  the  electrolyte,  the  quantity  of  carbon 
being  maintained  fairly  constant  during  the  process. 

— B.  N. 

Furnace  :    Electric   ,  — .     H.    X.   Potter,   New 

Rochelle,  N.Y.,  Assignor  to  <;.  Westinghouse.  Pittsburg, 
Pa.     U.S.  Pat.  814,727,  .March  13.  1900. 

Ax  inner  conducting  tube  of  resistance  material  is  adapted 
to  contain  the  material  to  be  heated,  and  is  surrounded  by 
refractory  insulating  material,  an  outer  conducting  tube 
in  its  turn  siu'rounding  both  inner  tube  and  refractory 
material,  and  forming  chambers  at  each  end  by  extending 
beyond  the  ends  of  the  inner  tube.  Inlet  tubes  connect 
with  one  chamber,  and  an  outlet  tube  with  the  other. 
The  outer  tube  is  made  in  sections,  the  latter  being 
insulated  from  each  other  by  ring-shaped  "  ga  ketfi 
The  inner  tube  is  provided  with  carbon  terminals,  which 
surround  the  ends,  and  the  terminals  are  adapted  to  slide 
axially  within  the  chamber,  and  to  become  suitably 
connected  with  the  inner  tube.  A  ring  of  asbestos, 
or  other  yielding  material,  separates  the  insulating 
material  from  the  terminal  connections  of  the  inner- 
tube,  the  asbestos  being  adapted  to  relieve  the 
tendency  of  the  insulating  material  to  pack  under 
the  influence  of  the  furnace  heat.  The  carbon 
terminals  are  each  in  contact  on  opposite  sides  with 
metallic  plates,  and  a  cup-shaped  strap  connects  each 
carbon  terminal  with  the  outer  tube,  means  being 
provided  for  pressing  the  rim  of  the  strap  against  the  wall 
of  the  outer  tube,  and  also  for  pressing  the  bottom 
portion  of  the  strap  between  the  carbon  terminal  and  one 
or  other  of  the  metallic  plates.  Electrical  connection  i> 
made  between  the  ends  of  the  inner  and  outer  tubes, 
the  ends  of  the  latter  being  insulated  from  each  other 
except  through  the  inner  tube,  and  forming  the  terminals 
of  the  furnace.  Means  are  provided  for  modifying  the 
pressure  within  the  furnace. — B.  X. 

Purifying    water   by   electrolysis  ;    Apparatus   for   . 

H.  C.  Bailey,  St.  Louis.  Mo..  Assignor  to  Electra-Pura 
Water  Co.,  New  York.  U.S.  Fax'  814.704.  March  13. 
1900. 

This  invention  relates  to  an  apparatus  for  electrically 
treating  water,  and  consists  of  a  hollow  casing  or  body 
composed  of  insulating  material,  which  can  be  separated 
into  two  portions.  In  the  upper  and  lower  interior  sides 
of  the  body  are  arranged  spiral  grooves,  opposite  to  and 
in  line  with  each  other  when  the  parts  of  the  casing  are  | 
placed  together,  and  a  pair  of  spiral  metallic  coils,  which 
can  be  removed  by  separating  the  casing,  fit  into  the 
grooves.  The  outer  ends  of  the  coils  are  secured  to  the 
outer  casing,  the  inner  terminals  being  near  to  the  centre 
of  the  receptacle  and  adjacent  to  each  other.  The  coils 
are  so  arranged  as  to  form  channels  parallel  to  each 
other,  so  that  water,  under  pressure,  may  flow  in  one 
direction  towards  the  centre,  the  water  then  entering  a 
secondary  channel  and  flowing  in  a  reverse  direction 
towards  the  outer  side  without  traversing  the  same 
channel  more  than  once.  One  channel  is  provided  with 
an  inlet,  and  the  other  with  an  outlet  ;  and  an  electrical 
circuit  has  its  positive  and  negative  terminals  respectively 
connected  to  the  coils. — B.  X. 

Vacuum  lamps  ;  Mtlhod  of  producing .     D.M.Moore, 

Assignor  to  Moore  Electrical  Co.     U.S.   Pat.   814  7'J4 
March  13,  1900.     II.,  page  305. 

Electrolytic    apparatus.     F.    McDonald.    Roaring   Spring 

Pa.     U.S.  Pat.  814,804,  March  13,  1900. 
The  electrolytic  cell  is  provided  with  an  anode  compart- 
ment in  connection  with  a  tank  for  supplying  a  solution 
of  brine,  the  tank  being  provided  with  a  ball  float,  which 
is  connected  by  levers  with  a  valve  in  the  supply  pipe. 
The  tank  is  connected  by  an  overflow  with  a  re-saturating    I 
tank,  the  latter  being  in  turn  connected  with  an  overflow    ; 
tank,  from  which  the  liquid  is  raised  to  an  elevated  tank 
by  means  of  a  pump.     Means  are  provided  for  conducting 


the  brine  from  the  elevated  tank  to  the  valve.  A  gas- 
collecting  pipe  connects  the  cell  to  a  series  of  vertical 
towers. — B.  X. 

In  ■  'lator  for  electric  apparatus.     H.  C.  Gesner,  Xew  York, 
X.Y.     U.S.  Pat.  815,418,  March  20,  1900. 

This  invention  relates  to  an  electric  insulator  or  high- 
resistance  body  composed  of  particles  of  an  alloy  of  iron 
and  hydrogen  fritted  into  a  coherent  mass,  or  a  mixture  of 
this  alloy  with  a  material  of  higher  specific  resistance, 
such  as  tire-clay,  may  be  used. — B.  X". 

Alloy  of  iron  and  hydrogen  agglomerated  in  strong  coherent 

bodies  ;   Production  of  articles  of .     H.  C.  Gesner,. 

Xew  York.  X.Y.      U.S.  Pat.  815,419,  March  20,  1900. 

The  powdered  alloy  is  moistened  and  compressed  into 
a  body,  and  then  heated  to  a  temperature  sufficient  to 
cause  the  component  particles  to  trit  or  partially  fuse 
together.  Articles,  compressed  or  agglomerated  in  this 
manner  into  strong  coherent  bodies,  are  also  claimed. 
(See  preceding  abstract.) — B.  X. 

Water;    Apparatus  for  decomposing  by  electrolysis. 

W.  F.  M.  McCarty,  Rocky  Ridge,  Md.,  Assignor  to 
T.  A.  Darby,  Xew  York.  U.S.  Pat".  810,355,  March  27, 
1900. 

The  apparatus  consists  of  two  tanks  connected  together 
near  the  bottom  by  a  conduit  or  pipe.  In  each  tank  an 
electrode  of  large  superficial  area,  connected  to  a  source 
of  electricity,  is  suspended  vertically.  The  electrodes 
are  corrugated  and  perforated,  and  of  spiral  form, 
and  the  outer  coil  of  eacn  has  a  "  radial  discharge  portion  " 
projecting  laterally  and  located  directly  opposite  one  end 
of  the  conduit. — A.  S. 

French  Patent. 

Electrolytic   process.     J.   Hargreaves.     Fr.    Pat.   359,502, 
Xov.  16,  1905.     Under  Int.  Conv.,  Xov.  22,  1904. 

See  Eng.  Pat.  25,331  of  1904  ;  this  J.,  1905,  1240.—  T.F.B. 
German  Patent. 

Glyoxylic   acid.  and   amide,    and    phenylglycin 

ami  its  d  rivatives  ;    Process  for  preparing from 

oxalic  acid  and  its  derivatives  by  electrolytic  reduction. 
Kinzlberger  und  Co.  Ger.  Pat.  103.842,  Sept.  10,. 
1903.     XX.,  page  392. 
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Iron  ;  Proa  ss  and  apparatus  for  the  electrical  production' 

of    cast    .     Soc.    Electro-Metallurgique    Francaise, 

Froges,    France.      Entr.     Pat.     0408.    March    27,     1905. 
Under  Int.  Conv.,  March  2.5,  1904. 

See  Fr.  Pat.  341,611  of  1904  ;  this  J.,  1904,  871.— T.  F.  B. 

Electroplating    vats;     Impts.    in    .      F.    E.    Bagnall,. 

Coventry.     Eng.   Pat.    22,901,   Xov.   8,    1905. 

A  vertical  rotary  shaft  enters  and  extends  nearly  to 
the  base  of  the  electro-plating  vat,  and  is  rotated  by 
mechanical  means,  the  shaft  having  plates  or  blades 
arranged  at  angles  to  each  other  on  a  polygonal  frame 
carried  by  the  shaft.  The  plane  of  each  blade  is  tangential 
to  the  shaft,  the  blades  being  connected  to  a  source  of 
electricity  so  as  to  form  anodes,  while  at  the  same  time 
they  serve  to  effectively  circulate  and  agitate  the 
electrolyte.  One  vertical  edge  of  each  blade  may  project 
outwards  beyond  the  carrying  facet  of  the  frame  to  which 
it  is  fixed  — B.  XT. 

United  States  Patents. 

Electroplating   apparatus.     G.    L.    Meaker,    Chicago,    HI. 
U.S.   Pat.   815,027,   March   13,   1906. 

This   invention   relates   to   an   electroplating   apparatus 


o,  i»o«.j 
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.     ,l    lank    containing    an    electrolyte,    an    anode, 

■  generator,  and  a  tray  for  supporting  the  artiolea  to  be 

plated,  the  bottom  ol  the  nay  being  made  ol  conducting 

mjiI  acting  a    the  oathode,     Means  are  provided 

jiving  d  horizontal  vibrator]   movement  to  u 

i r.l  mol ion  b<  iw  and  1  be  forv, ard  one  i 

-In-  articles  beii  end  of  the  tray 

I  be   movement    is   produced    bj 
provided  with  "  an  abrupt  shoulder,"  and  a  lever,  which  is 
acted   upon   by  the   cam,   connected   to   the   tray,      i 
supporting  surface  ol  the  latter  baa  transverse  shou 
forming  a  ridged  or  corrugated  Burface,  In  order  to  i 
the  turning  ol  I  during  then   progi  moT  e- 

men!.       B    N 

Furnao  ;     Electric  M.     Ruthenburg,     Lockport, 

X.Y.     t.S     Pal     B15.221,   March   13,   1906. 

Tins  invention  i  an  electric  furnace  in  whi 

fused  ferruginous  bath  is  covered  with  a  layei   ol 
material,  such   as    bauxite    slag,    and    with    a    Layei 
"  oomminuted  i  •  ke  register  "  Boated  on  the  inerl  mati 

■d    positive   and    negative   terminals  of  an   electric 
circuit   ai  ed  alternately  to  different    n 

the  resist)  r.     B.  V 

Etching  oj   zinc  by  deep . 

0.  C.  Strecker.  Darmstadt,  and  H.  II.  Strecker,  .Main.-, 
any.     U.S.  Pat.  816,875,  March  20,  19 

i         Pat.  21,322  of  1904;  this  J,  1905, 604.     T.  F.  B. 

i                            f                  — .     R.  K.  Moffatt,  Brool 
NY.,    Vssignoi    to   [mperial   Ore  Separator  Co.,   New 
STork.     D.S.    Pat   816,491,    March  27,    L! 

The  apparatus  comprises  side  frames  supporting  a 
magnet  composed  of  two  sets  of  opposed  poles  ami  two 
parallel  cores,  each  core  connecting  one  polo  of  one  set  in 
magnetic  circuit  with  a  pole  of  the  other  set.  The  poles 
of  one  set  are  i  ther  than  the  poles  of  the  other 

set,  whereby  two  magnetii  Gelds  of  different  intensity  are 
produced,  and  the  poles  of  the  Bame  onnected  in 

metic  circuit  with  each  other  by  the  side  frames.     A 
feed-conveyor  passes  throu  gs  in  the  side  ft  aa 

and  "  separating-conveyors  "  are  also  provided. — A.  S. 

Ores  :  [El  -  for  the  reduction  of .     C.  P. 

Townsend,  v  in,  D.(  .,  Assignor  to  E.   \.  Sperry-, 

Brooklyn.  X.V.     U.S.  Pat.  815,881,  March  20, 

This  invention  relates  to  a  method  of  reducing  sulphide 
ores,  sui  b  as  gall  oa,  and  consists  in  supporting  or  floating 
the  ore  upon  a  1  ody  of  molten  metal,  which  forms  the  base 
Of  the  ore.  under  a  fused  electrolyte  consisting  of  a  haloid 
salt  which  is  inert  towards  the  ore.  An  electric  current 
is  passed  to  the  ore  as  cathode  from  superposed  anodes. 
The  process  of  decomposing  lead  sulphide  and  separating 
lead  ale*  tiolyti.  ally,  by  bringing  the  sulphide  into  contact 
with  a  cathode  in  a  fused  electrolyte  of  sodium  chloride, 
the  lead  sulphide  being  practically  insoluble  in  the  latter. 
is  also  claimed. — B.  X. 
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(Continued  from  page  324.) 

Cocoa-nut  oil;  Keeping  qualities  and  causes  of  raneidittj 

of   .     H.    S.    Walker.      Philippine    J.    of   Science, 

1906,  1.   117— 142. 

The  greater  fertility  of  cocoa-nut  trees  near  the  seashore 
is  attributed  by  the  author  to  the  soil  being  more  porous 
than  in  inland  regions  and  to  being,  as  a  rule,  saturated 
with  water  at  a  depth  of  only  a  few  feet  from  the  surface. 
Chemical  analysis  showed  little  difference  between  soil 
from  near  the  seashore  and  that  from  places  further  inland. 
As  regards  the  effect  of  age  upon  the  nut.  it  appeared 
from  the  average  of  a  number  of  determinations  that 
there  was  a  slight  increase  in  the  proportion  of  kernel, 
copra,  and  oil  in  nuts  that  had  been  stored  for  a  maximum 
of  three  months,  but  that  afterwards  there  was  a  decided 


decrease^    Green  nuti utained  onlj  about  ball 

oil  as  nuts  that  were    ■  lite  ripe,  and  the  ripening  pro 
.on!  inucd  to  s<  tine  extent  after  cuttin         I 
found  to  have  lil i le 

ol    the  nil!.        Ill-'   quality  ol    mil-   1c  .   was 

as  good    a-    that    ol    nut-    I a   yielding, 

on  the  average,  the  >ame  proportion  of  oil. 

The  author,  contrary   I  only  accepted  belief, 

finds  that  pure  coooa  -nut  oi]  propei  [uaJ,  n 

not  superior,  in  keeping  qualities  to  other  fat 

,1,1     lie    al  I  i  iii  , 

having  prooured  fresh  samples.      I  rmercial  product 

undoubtedly  shows  rapid  deterioration,   but   this  lai 
.li  pends  on  the   boil  ial  ai  idity  ol  i  idity 

and  n-  attendant    bad   tash    and  odour  is  developed  in 

tin If,  prioi  to  the  expn     ion  oi    b 

in  a  sample  out  up  and  exposi  ■!  to  '  ii  a  month, 

the  acidity    rose  trom   1*5  to  23*3  per  cent.     The 

,1s  oausing   the   bydrolj  is   ol    the   fat    In   copra  are 
moulds   (principally  atpergilli),   either  alone   or   in 
junction    with   certain    bacteria,   and   the   most   sui 
conditions  for  theii  development  are  a  proportion  ol  from 

|i  to  17  per  cent,  of  moisture  and  a  i -lant  and  a 

ately  high  tempei  al  ore,     A.  samp] 
4-70  per  cent,   oi   water  I'-ii, aiiicl  free   from   organ 
and  no  change  in  th  On  thi    < 

hand,  several  species  of  bacteria  were  found  in  i  opra  con- 
taining  23  to  50  per  cent  of  water,  but  thi   •■  bad  l 

,  led  the  fatty  portion  and  had   fl 
acid.     Xo  mould-  v,  d  in  these 

mercia]  copra  nsuall]  contains  from  9  to  12  per  cent  ol 
water,  an  amount  favourable  to  the  growth  of  moulds. 
h  i-  ad\  isable,  therefore,  to  dry  the  copra,  so  that  it  shall 
not  contain  more  than  5  per  cent  oi  moisture,  and  to 
express  the  oil  as  soon  e  whilst   avoiding  pro- 

longed storage  in  a  warm,  damp  atmosphere.  Hot  air 
apparatus,  rotary  or  stationary,  was  found  the  most 
efficient  means  of  drying  copra,  and  it  U  d  that 

hot-air  drying  might  be  used  in  conjunction  with  a  centri- 
fugal met  hod.  provided  the  by-produi  i.     CO  iiii," 

could  be  disposed  of.     Vacuum  drj  be   used 

effectively  for  cocoa-nuts  from  which  the  oil  is  to  be 
expressed.  -Mould  docs  qo1  grow  readilj  on  pure  cocoa- 
nut  oil,  but  given  a  certain  proportion  of  nutrient  sub- 
stance and  of  moisture,  a  growth  may  develop  which  "ill 
rapidly  attack  the  oil.     Thi  pie  of  pure  oil  to  which 

had  been  added  I  percent  of  "  I  alue, 

produced  in  the  native  process  of  making  cocoa-nut  oik 
by  boiling  down  an  emulsii  nut  kernel,  and 

consisting  chiefly  of  albumin  and  BUgar),  and  I  per  cent. 
of  water  was  exposed  to  the  action  of  a  mould  in  an 
incubator,  and  showed  an  increase  in  acidity  ol  from 
01  toS-03  per  cent,  in  a  week.  Direct  oxidation  by  the 
action  of  air  and  light  also  plays  a  part  in  the  deterioration 
of  cocoa-nut  oil,  as  of  other  tats,  but  this  factor  is  of  little 
importance  in  comparison  with  the  changes  due  to  mould 
action  and  can  be  prevented,  to  a  large  extent,  by  keeping 
the  storage  vessels  as  nearly  full  as  possible. — 0.  A.  M. 

Cocoa-nut   oil.     J.    J.    Reijst.     Pharm.    Weekblad,    1906. 

43.  117—  128,  lol  — 163.     Cbem.  Centr.,  1900,  1,  1001— 

1003. 
In  discussing  the  employment  of  cocoa-nut  oil  for  the 
manufacture  of  soap,  the  author  states  that  all  fats  can. 
be  saponified  by  the  "  cold  process  "  provided  the  opera- 
tion be  carried"  out  below  the  temperature  at  which  the 
mixture  separates  into  three  layers,  a  lower  one  of  lye,  an 
upper  one  of  melted  fat  and  a  middle  layer  of  soap,  but 
this  can  be  done  only  if  lye  of  a  suitable  concentration 
be  employed.  The  separation  into  layers  with  n.- 
temperature  is  connected   with  changes  of  densitx. 

,-ity  and  capillarity.  If  the  layers  mix  again  to  a 
homogeneous  bquid  on  addition  of  water,  this  will  be 
found  to  occur  at  the  same  concentration  and  temperature 
at    which    the    soap   dissolves.     Potassiun  u  be 

"salted  out"  by  using  a  soluble  potassium  compound 
such  as  potassium  hydroxide  or  potassium  earbo- 

For  the  exammation   of  the  fatty  acids  of  cocoa-nut 
oil,    the    author    used    Heintz's    method.     An    ethi 
solution  of  the  fat.  cooled  to  0°  C,  was  saturated  with 
bromine,   the   excess   of   the   latter   removed   by   sodium. 
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thiosulphate,  the  ether  distilled  oS,  and  the  residue 
saponified  with  alcoholic  alkali.  The  alcohol  was  then 
expelled,  dilute  sulphuric  acid  added,  and  the  volatile 
acids  distilled  off  with  steam.  The  non-volatile  acids 
were  dissolved  in  dilute  potassium  hydroxide  solution, 
the  soap  dissolved  in  water,  and  a  quantity  of  silver 
nitrate,  equivalent  to  considerably  more  than  half 
of  the  bromine  originally  absorbed,  was  added.  After 
boiling  cautiously  tor  half  an  hour,  the  mixture  was 
acidified  with  hydrochloric  acid,  the  layer  of  fatty 
acids  dissolved  in  alcohol,  the  solution  neutralised  with 
ammonia  and  precipitated  with  magnesium  acetate.  The 
mixture  was  then  treated  with  half  its  volume  of  hot 
water,  cooled,  the  magnesium  salts  of  the  fatty  acids 
separated,  and  in  the  filtrate,  the  dissolved  hydroxy-acids 
liberated  by  acid,  and  freed  from  anjT  adhering  unsatu- 
rated acids  by  petroleum  ether.  The  only  unsaturated 
acid  found  by  the  author  in  cocoa-nut  oil  was  oleic  acid, 
whilst  the  highest  member  of  the  saturated  acids  was 
myristic  acid  ;    butyric  acid  was  not  present. 

The  constants  found  by  the  author  for  the  glycerides 
of  crude  cocoa-nut  oil  and  of  various  butter  substitutes 
prepared  from  the  same  are  given.  For  the  detection 
of  cocoa-nut  oil  in  butter-fat,  see  this  J.,  1906,  324. — A.  S. 

Cod   liver   oils;     American .     L.    M.    Tolman.     J. 

Amer.  Chem.  Soc,  1906,  28,  388—395. 

Samples  of  American  and  Norwegian  cod-fiver  oils  and 
other  fish-liver  oils,  of  known  origin,  were  examined, 
the  object  being  to  ascertain  whether  pure  American 
cod-liver  oils  conform  to  the  requirements  of  the  U.S. P., 
and  also  whether  American  oils  differ  materially  from 
Norwegian  oils.  The  results  obtained  show  that,  especially 
in  the  case  of  American  oils,  the  composition  and 
characters  of  the  oils  vary  very  considerably  according 
to  the  condition  of  the  fish,  that  is,  according  to  the 
season  at  which  the  fish  were  caught.  The  variations 
in  this  respect  are  not  so  pronounced  with  Norwegian  oils, 
as  these  are  prepared  from  fish  which  are  caught  during 
a  very  short  season  and  are  thus  in  about  the  same  con- 
dition. The  oils  were  examined  with  regard  to  sp. 
gr.,  refractive  index,  iodine  value  and  colour  reactions 
with  sulphuric  and  nitric  acids.  Only  one  of  the  Ameri- 
can oils  had  a  sp.  gr.  outside  the  allowed  limits 
(0-918 — 0-922  at  25°  C),  but  this  determination  is  of  no 
value  for  indicating  adulteration  with  other  fish-liver  oils. 
The  iodine  values  of  the  American  cod-liver  oils  varied 
over  a  wider  range  than  is  allowed  in  the  U.S.P.  With 
respect  to  the  colour  reactions,  these  were  found  to  be 
.not  characteristic  of  cod-liver  oil,  but  of  fish-liver  oils 
generally  ;  besides,  pure  American  oils  frequently  react 
differently  from  Norwegian  oils,  giving  with  nitric  acid  a 
purple  colour  changing  to  brownish-yellow,  instead  of  rose- 
red  changing  to  lemon-yellow.  In  the  nitric  acid  test,  the 
concentration  of  the  acid  has  a  marked  influence  on  the 
colour  produced.     (See  also  this  J.,  1906,  272.) — A.  S. 

Sapindus     rarak  ;      Constituents    of    the     fruit    of . 

0.  May.  Arch.  Pharm.,  1906,  244,  25—35. 
The  pericarp  of  the  fruit  of  Sapindus  rural-  contains 
13-5  per  cent,  of  sapindus-saponin,  CkjHjsOk,.  The  seeds 
yield  26-17  per  cent,  of  a  yellow  non-drying  oil,  having  the 
sp.  gr.  0-911  at  15CC.  ;  acid  value,  5-3;  ester  value, 
164-8;  iodine  value  65-08;  Reichert-Meissl  value  0-7; 
Hehner  value  80-05.  The  fatty  acids  were  composed 
mainly  of  oleic,  with  some  stearic  and  palmitic  acids. 

—J.  O.  B. 

Cholesterol  ;  Seduction  of .     C.  Neuberg.     Ber.,  1906, 

39,  1155—1158. 

Ten  grms.  of  purified  cholesterol  (from  gall  stones)  were 
dissolved  in  800— 1000  c.c  of  hot  amy]  alcohol,  and  the 
solution  treated  with  80  grms.  of  metallic  sodium,  more 
solvent  being  added  when  the  liquid  became  turbid. 
After  complete  solution  of  the  metal  (five  to  seven  hours), 
the  liquid  was  diluted  with  water  and  rendered  just  acid 
by  means  of  dilute  sulphuric  arid.  The  amyl  alcohol 
layer  was  washed  with  water  and  distilled,  and  the  oily 
residue,  which  frequently  became  crystalline  under  water, 
was  purified  by  a  single  reerystallisation  from  dilute 
-alcohol.    If,  however,  it  still  remained  oily,  it  was  separated 


from  the  water  and  dried  in  racuo  over  sulphuric  acid  and 
lime,  the  pale  yellow  syrupy  residue  dissolved  in  a  little 
hot  absolute  alcohol,  and  the  solution  treated  with  water 
until  it  became  turbid.  The  yield  of  crystalline  product 
amounted  to  30  to  50  per  cent,  of  the  original  substance, 
and  other  oily  products,  not  further  examined,  still 
remained  in  the  mother  liquor.  The  solid  reduction 
product  when  purified  by  reerystallisation  from  alcohol, 
formed  small  w-hite  prismatic  crystals  melting  at  119° 
to  124°  C.  Its  elementary  analysis  agreed  with  that  of 
dihydrocholesterol,  C27H460.  It  was  readily  soluble 
in  chloroform,  benzene,  toluene,  ether  and  ethyl  acetate, 
less  soluble  in  alcohol,  methyl  alcohol,  and  petroleum 
spirit,  and  insoluble  in  water.  It  gave  the  following 
reactions  in  the  cholesterol  tests: — (1)  With  Salkowski's 
reagent  there  was  only  a  gradual  slight  reddening  and 
fluorescence.  (2)  In  Obermiiller's  test  only  a  slight  blue 
coloration  appeared.  (3)  In  the  reaction  with  ("-methyl- 
furfural  the  reduction  compound,  when  present  in  small 
quantity  gave  only  a  yellow  coloration  with  no  absorption 
band,  but  with  larger  amounts  there  was  the  characteristic 
red  coloration  and  the  absorption  band  became  -visible. 
Unlike  cholesterol  it  was  dextro-rotatory,  its  reading 
[o]d,  in  ethereal  solution  being  + 18°-35  (a  =  3c40  ;  1  =  2). 
In  the  author's  opinion  this  dilvydroeholesterol  is  probably 
identical  with  the  naturallv  occurring  coprosterol. 

— C.  A.  M. 

Pecan,    black    walnut,    and    butternut.     L.    E.    Levi    and 
K.  (;.   Wilmer.     XIV.,  page  384. 

Ethyl  alcohol  fret  from  aldehyde  ;   Prepeiration  of for 

use  in  oil  unil  fat  analysis.  F.  L.  Dunlap.  XX., 
page  391. 

Dimethyl   sulphatt  ;     Utilisation   of in  determining 

tar  oils  in  mixtures  with  rosin  and  mineral  oils,  and  its 
beharionr  towards  fatty  mis.  ml  of  turpi  ntim  ami  pi  noli  «■ . 
E.  Valenta.     III.,  page  366. 

English  Patents. 

Fats  and  thi  lih  :   Apparatus  for  the  recovery  of .     C. 

Kroner  and  Ges.  for  Abwasser-Klarung,  m.b.H., 
Berlin.  Eng.  Pat.  24,030,  Nov.  21,  1905. 
Claim  is  made  for  improvements  in  connection  with  the 
apparatus  described  in  Eng.  Pat.  14,461  of  1903  (this  J., 
1903,  1095).  In  order  to  prevent  particles  of  fat  escaping 
with  the  overflow,  annular  channels  are  placed  between  the 
fat-collecting  vessel  and  the  outlet.  The  baffles,  formed 
by  the  channels,  also  produce  an  increase  in  the  current, 
causing  greater  friction  of  the  depositing  solid  particles, 
and  thus  promoting  the  separation  of  fat  mechanically 
carried  down  by  them. — C.  A.  M. 

Lubricating  oil.     R.  J.  Crowley  and  F.  F.  Payne,  London. 
Eng.  Pat.,  -2680,  Feb.  3,  1906. 

Claim  is  made  for  a  mixture  of  castor  and  olive  oils,  the 
latter  being  in  the  larger  proportion,  say,  three  to  one. 
The  mixture  does  not  oxidise  or  deposit  sediment. 

— C.  A.  M. 
German  Patents. 

Wool-fat  ;  Process  for  decomposing into  two  portions. 

by  one  of  which  water  is  absorbed  readily,  and  by  the  other 
will'  difficulty.  J.  Lifschiitz.  Ger.  Pat.  163)254,  Oct. 
15,  1903. 

See  this  J.,  1905,  1242.— A.  S. 

Fatty    preparations;     Process    for    the    manufacture    of 

emulsifiaUe  .     Ges.   zur  Verwerth.  der   Bolegscheu 

Wasserloslichen  Jlineralole  u.  Kohlenwasserstoffe, 
G.m.b.H.     Ger.  Pat.  163.387,  Aug.  14,  1904. 

Fatty  preparations  capable  of  forming  permanent 
emulsions  are  prepared  by  agitating  animal  and  vegetable 
oils,  fats  and  waxes  with  the  soluble  rosin  oils  prepared 
according  to  Ger.  Pat.  148,168  (see  Eng.  Pat.  12,349  of 
1899  ;  this  J.,  1900,  526)  at  a  temperature  of  60°— 80°  C. 
The  products  are  suitable  for  the  manufacture  of  pharma- 
ceutical preparations,  salves,  lubricants,  and  finishes. 

— A.  S. 


Ipril  so,  MM.]       Cl.   Xm.— PIGMENTS,    PAINTS     I  ESINS,  VARNISHES;  l\l>l\  1:1  BB] 


Fate;  Pneut  forth  extraction  of  ■ 
Vat..  163,067,  '  ' 


\  Sachs.    G 
1904. 


i  in.  claim  i-  for  the  use  oi  liquefied  oarbon  dioxide  fur  the 

extraction  of  fats.-     A.  S. 

Simp  massi  i  ;   Mould  and  cooling  ih  via  iur  liquid in 

which  the  bottom  is  rait  removal  of  tin  solidified 

soap  black.     Weber  and  Seelander.     Qer.  Pat.  103,068, 

June  22.  1904 

Tiik  mould  is  provided  with  a  movable  bottom  and  i 

pendeil  from  its  centre  of  gravity.      I!y   rotati 

earing  with  g  oog-wheel  on  the  Bpindle  by  which 
the  mould  is  suspended,  the  latter  can  !«•  tipped  over  and 
the  soap  block  delivered  directly  on  to  a  table. — A.  S, 


XIII.— PIGMENTS,    PAINTS  ;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc. 

(Continued  from  page  326.) 

(.4.)— PIGMENTS,    TAINTS. 

English  Patent. 

Paint   or   composition  i     New  anti-fovling .     F.    E. 

Dunnett,  G.  H.  Nelson,  and  V.  E.  Nelson,  London. 
Eng.  Pats.  14,202,  July  10,  1905,  and  14,611,  July  15, 
1906. 

Th  e  claim  is  for  the  utilisation  of  the  tinal  residuum 
(alkali  sludge)  obtained  in  the  distillation  or  refining  of 
petroleum  as  the  essential  ingredient  ol  anti-fouling  and 
non-corrosive  compositions.  For  use  as  a  paint,  the 
"  alkali  sludge  "  or  "  petrolatum  "  is  mixed  with  red  lead 
or  other  suitable  pigment  in  Buch  proportions  that  the 
product  may  contain  between  75  and  95  per  cent,  of  the 
"  petrolatum."  -M.  J.  S. 

French  Patents. 

Paint  ;•  Antiseptic  and  preservative for  'hips'  bottoms 

ami  other  submerged  structures.  G.  G.  Schobert.  Ft. 
Pat.  359,488,  Nov.  16  1905.  Under  Int.  Conv.,  Nov. 
17.   1904. 

See  Eng  Pat.  24,989  of  1904  j  this  J.,  1905,  142.— T.  F.  B. 

-1/ .'<-<!  ,-    Pulverisation   of  .     F.   R.   Tiller.     Fr.   Pat. 

359,312,  Nov.  10.  1906. 

MICA  contained  in  a  closed  vessel  (an  iron  cylinder  for 
instance)  is  strongly  heated  for  several  hours,  so  that  on 
cooling  it  may  become  opaque.  The  mica  is  then  cut 
into  strips,  and  is  subjected  in  a  closed  vessel  to  the  action 
of  hot  water,  or  of  a  heated  vapour.  The  softened  mica 
is  then  withdrawn,  and  after  expulsion  of  the  moisture, 
is  ground  to  a  fine  powder,  which  is  stated  to  he  brilliant 
and  silver-white.  —  E.  S. 

German  Patent. 

Beech  wood  tar  ;    Process  for   preparing  an  alkali-soluble 

product  from which  is  solid  at  tht  ordinary  U  mj 

(lire.  Chem.  Fabr.  Florsheiin.  Dr.  H.  Noerdlinger. 
Ger.  Tat.  163,440,  June  18.  1903.     III.,  page  367. 


(B.)— RESINS,  VARNISHES. 

Philippine  wood  oils.     A.  M,  Clover.     XX.,  page  389. 

Spirit  varnishes;   Influence  of  resins  on   the  decolorisa- 

lion  of by  light.     R.  Namias.     Monit.  Scient.,  1906, 

20,  265— 266. 

The  coloured  varnishes  prepared  by  dissolving  resins  in 
alcohol  and  tinting  with  artificial  colouring  matters,  are 
in  many  oaees  rapidly  decolorised  when  the  film  which 
they  leave  on  evaporation  is  exposed  to  air  and  sunbght. 
That  this  bleaching  is  due  to  some  action  exerted  by  the 
resin  is  shown  by  the  fact  that  when  the  resin  is  absent. 
the  decolorisation  takes  place  much  more  slowly,  and  that 


different  resins  -lam   differences  in  their  infiueno 
smallest   effect    being  produced   by  gum  lac  and  myrrh, 
hIhI-i  elemi  and  mastio  have  the  greatest     M.  J.  8. 

Pine  wood;    Products  of  thi   distillation  of  U     II 

Walker,  E.  W.  Wiggins  and  E.  C.  Smith.     Ill 

Dime)  ation  of in  determining  tar 

oils  in   mixtures  n  and  mm,  rut  oils, 

behaviour  towards  fatty  oils,  oil  of  turpentiru  and  pi  no- 
line.      K.   Valenta.     XXIII.,   page  394. 


(C.)— INDIA    RUBBER, 

Rubber  and  mbber  goods;    Laboratory  method  of  ' 

lurabilUy   of .       B.    Ditmar.      Gummi-Zeit., 

1906,  20.  628. 

The  method  is  based  upon  the  assumption  that  tin- 
durability  of  rubber  and  of  rubber  g Is,  paries  inversely 

;-  the  ease  with  which  they  are  oxidised  by  atmospheric 
oxygen,  and  so  partially  converted  into  resinous  products 
of  the  nature  of  Spillere  resin  (J.  Chem.  Soc.,  3.  [21  4 1 1, 
and  of  the  liodies  i leseril icd  I iv  Herbst  (this  J.,   1906,  224] 

The  sample  to  be  examined  is  colled  into  a  thin  sheet  and 
dried  to  constant  weight  iii  viirnn  nvei  calcium  chloride, 
or  in  a  drying-oven  at  I  IK. I  ( '.  u  4  to  l.l-s  grin,  of  the  dried 
sample  arc  now  scaled  up  in  a"  thick-walled  tube  from 
which  the  air  ha-  been  displaced  by  oxygen,  and  the  tube 
is  heated  for  5  to  20  hours  at  100  C.  The  tube  is  then 
allowed  to  cool,  the  rubber  removed  and  rapidly  weighed, 
and  the  increase  in  weight  is  taken  as  an  inverse  measure 
of  the  durability  of  the  sample.  The  increase  in  weight 
shown  by  a  sample  of  good  rubber  in  five  hours  amounts 
to  from  2  to  4  per  cent. 

In  certain  cases,  samples  of  rubber-goods  when  tested 
in  this  way.  show  a  decrease  in  weight  (due  to  the  oxi- 
dation of  free  sulphur  to  sulphur  dioxide),  followed  bv 
an  increase.     The  author  regards  this  decrease,   too, 

being  a  measure  of  the  durability  of  the  g Is.  since  it 

is  an  indication  of  great  porosity  in  them.  Observations 
should  be  made  of  the  decrease  in  tensile  strength  after 
oxidation,  and  taken  into  account  in  forming  an  idea  of 
the  durability  of  the  goods,  or  rubber,  examined. 

A  modification  of  the  sealed-tube  method  is  described 
in  which  the  rubber  -ample  is  contained  in  a  U-tube 
which  is  immersed  in  boiling  water.  The  (J-tubc  is  con- 
nected with  a  reservoir  containing  oxygen,  under  moderate 
pressure  only. — E.  W.  L. 

Rubber  Industry  of  French  West  Africa.     For.  Off.  Ann, 

Series.  No.  3.343. 

In  February,  1905,  an  ordinance  was  published,  appbcable 
to  the  whole  of  French  West  Africa,  consisting  of  five 
articles,  whose  object  is  to  secure  the  following  results  : — 
(1)  The  suppression  of  adulteration  of  rubber,  (2)  t he- 
preservation  of  existing  rubber  plants  ;  (3)  the  creation 
of  new  plantations  ;  and  (4)  the  creation  of  schools  of 
instruction  in  the  methods  of  cultivating  and  gathering 
rubber. 

In  the  course  of  1904  Sudan  rubber  fell  rapidly  in  price 
owing  chiefly  to  adulteration,  but  after  the  ordinance  had 
been  put  in  force,  it  rose  again  steadily,  so  that,  during  1905, 
Sudan  "  twists  "  rose  from  8  fr.  60  c.  to  9  fr.  20  c,  in 
January,  to  9  fr.  60  c.  to  10  fr.  20  c.  in  September.  Sudan 
"  niggers  "  also  rose  about  a  franc  during  that  period. 

The  best  French  Guinea  rubber,  known  as  Conakry 
"  niggers,"  continues  to  be  exported  in  sacks  bearing  the 
customs  seal  as  a  guarantee  of  quality,  but  every  other 
quality  may  be  exported  without  it.  The  result  of  this 
compromise  is  that  Conakry  "  niggers  have  maintained 
their  price.  The  application  of  the  new  regulations  had 
a  most  marked  effect  in  the  Beyla  district  of  Upper  Guinea. 
The  rubber  produced  there  improved  to  such  a  degree  that 
in  April,  1905.  it  was  given  a  special  quotation  on  the 
Bordeaux  market  under  the  appellation  of  Beyla  "  niggers,-' 
and  at  once  ranked  with  Conakry  "  ni| 

Because  of  its  backward  state,  the  new  regulations  are 
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not  to  be  introduced  into  the  Lower  Ivory  Coast  until 
1907;  but  they  have  been  introduced  into  the  upper 
districts  which  formerly  belonged  to  the  Sudan. 

[T.R.] 

United  States  Patent. 

Eubb<  r  and  the  like;    Process  for  extracting from 

A.    V.   de  la  Corte.   San  Luis  Potosi,   Mexico. 
Q.S.  Pat.  814,675,  March  13,  1900. 

Certain  classes  of  wood  are  broken  to  a  suitable  size  and 
subjected  to  dry  grinding,  pressure  and  luat  being  applied 
during  the  grinding  process,  especially  in  the  tinal  stages. 
The  particles  of  rubber  agglomerate  and  are  mechanically 
separated  from  the  woody  tissue. — C.  E.  F. 

French  Patent. 

Elastic  material  [Rubber  substitute]  ;  Manufacture  of . 

L.  C.  G.  Lesage.     Fr.  Pat.  35D.1S3,  Nov.  0,  1905. 

The  material  consists  of  a  solution  of  gelatin  in  glycerin, 
to  which  is  added  formaldehyde  or  another  coagulant,  a 
solution  of  rubber  or  gutta-percha,  and  a  vulcanising  agent, 
and  which  is  afterwards  treated  with  a  definite  quantity  of 
compressed  air  or  other  gas  in  a  fine  state  of  division. 
The  mixing  of  the  materials  and  the  introduction  of  the 
air  are  effected  in  a  special  apparatus  provided  with  a 
hollow  shaft  carrying  hollow  mixing  blades,  through  which 
the  air  or  gas  under  pressure  is  introduced.  The  mixing 
apparatus  is  jacketed.  During  the  mixing  a  heating  agent 
is  circulated  through  the  jacket  and  afterwards  cold 
water,  in  order  to  rapidfy  cool  the  mass. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  327.) 

Pecan,  black  loalnut  and  butternut.  L.  E.  Levi  and  E.  G. 
YVilmer.  Hide  and  Leather,  Dec.  23,  1905.  J.  Amer. 
Chem.  Soc,  1906,  28,  110—117. 

The  shells  of  these  nuts  gave  by  analysis  the  following 
results  : — 


Soluble  solids. 

Non-tannin. 

Tannin. 

Per  cent. 
14-01 

9-04 
31-20 

5-27 
41-53 

2-29 

Per  cent. 
2-38 
3-13 
16-50 
0-30 
29-67 
1-58 

Per  cent. 
11-63 

Pecan  whole  nut 

Black  walnut,  burr.    . . 
Black  walnut,  shell  . . . 

5-91 
14-70 

4-97 
11-86 

0-71 

The  oil  extracted  by  petroleum  spirit  from  the  "  meat," 
the  "  meat "  and  shell  and  from  the  whole  nut  was  deter- 
mined, as  also  the  constants  of  the  oils. 


Black  walnut 

Butternut 

Pecan  oil. 

oil. 

oil. 

Oil  in  whole  nut  . 

2172  per  cent. 

5-18  per  cent. 

7-88  per  cent. 

Oil  in  meat 

— 

40'  05  per  cent. 

54-01  per  cent. 

Sp.  gr.  at  21°  C.  . 

0-9156 

0-9225 

0-9263 

Turbidity  point. .. 

-2°  C. 

—3*  C. 

0°  C. 

Solidifying  point   . 

— ?•  C. 

— 13"  C. 

—10*  C. 

95-65 

93-30 

91-26 

Saponification  value 

190-4 

190-0 

189-8 

104-1 

146-8 

101-7 

0-59 

0-22 

0-21 

-D.  B. 


English  Patents. 


Plastic  masses  from  casein  and  the  like  ;   Process  for  the 

manufacture  of .     L.  Collardou,  Leipzig,  Germany. 

Eng.  Pat.  22,525,  Nov.  3,  1905. 

See  Fr.  Pat.  359,073  of  1905;  this  J.,  1906,  327— T.  F.  B. 


Glue;     Manufacture    of .     C.    YV.    Luther,    Reval, 

Russia.     Eng.  Pat.,  16,432,  Aug.  12,  1905. 

Claim  is  made  for  the  manufacture  of  a  glue,  specially 
suitable  for  hygroscopic  organic  material  such  as  wood,  by 
treating  an  albumin,  e.g.,  defilirinated  blood,  with  an  alka- 
line-earth, preferably  slaked  lime,  and  water.  The 
addition  of  a  porous  substance,  such  as  wood  meal,  is 
advisable,  and  the  separation  of  water  from  the  glue  may 
be  prevented  by  the  addition  of  a  small  proportion  of  a 
caustic  alkali — not  exceeding  1  per  cent,  of  the  weight  of 
the  albumin.  The  mixture  is  stirred  for  about  15  minutes 
until  it  begins  to  thicken,  and  is  then  allowed  to  stand 
until  it  forms  a  fairly  hard  jelly. — C.  A.  M. 


German  Patent. 

(Hue-containing    materials ;     Process   for   the    separation 

of  fat-solvents  from .     E.  Bergmann  and  T.  Berliner. 

Ger.  Pat.  105,235,  Oct.  24,  1903. 

Glue-containing  materials  from  which  the  fat  has  been 
extracted  by  volatile  solvents,  are  treated  with  cold  water. 
without  centrifugalising,  for  the  purpose  of  removing  the 
fat-solvent,  and  also  blood  and  other  impurities.  The 
process  allows  of  the  extraction  of  the  fat  from  "  spetches," 
or  glue-stuff  (Leimleder),  without  the  glue  being  also 
dissolved,  as  is  the  case  in  the  usual  method  of  removing 
the  fat-solvent  by  means  of  steam. — A.  S. 


XV.— MANURES,  Etc. 

(Continued  from  page  327.) 

Copper    salts    in    irrigating    waters.       W.    YV.     Skinner. 
J.  Amer.  Chem.  Soc,  1906,  28,  361—368. 

The  author  describes  some  experiments  in  connection 
with  the  injurious  effect  upon  vegetation  of  copper  salts, 
which  as  a  waste  product  from  the  mining  and  reduction 
of  copper  ores,  are  frequently  carried  into  and  contaminate 
water  supplies,  which  later  on  are  used  for  irrigation 
purposes.  In  the  wet  method  of  concentrating  low-grade 
copper  ores,  quantities  of  copper,  up  to  1-5  per  cent.,  may 
remain  in  the  tailings  which  are  discharged  on  to  the 
"dump"  or  directly  into  the  stream,  and  thence  upon  the 
irrigated  land.  It  has  been  shown  that  one  part  of  copper 
per  700,000,000  is  sufficient  to  retard  the  growth  of  wheat 
seedlings,  whilst  1  part  in  about  800,000  is  fatal  to  the 
growth  of  corn.  In  the  author's  opinion  the  presence  of 
one  part  of  copper  per  million  should  condemn  water 
for  irrigation  purposes.  It  has  been  generally  held  that 
the  presence  of  carbonates  and  bicarbonates  renders 
the  copper  insoluble,  but  the  author's  experiments  show  that 
even  in  presence  of  considerable  quantities  of  bicarbonates 
and  carbonates,  sufficient  copper  may  remain  in  solution 
to  be  toxic  to  plants.  The  amounts  of  copper  dissolved 
by  different  carbonate  solutions  are  shown  in  the  following 
table: — 


Saturated  solution  of  sodium  bicarbonate  . . . 
♦Solution  equivalent  to  soil  containing  0-05  per 

cent,  of  sodium  carbonate 

•Solution  equivalent  to  soil  containing  0-025  per 

cent,  of  sodium  carbonate 

Solution   containing   1-1075  grms.  of  calcium 
bicarbonate  per  litre 


953-00 
1-70 
0-40 

207-10 


•  These  were  sodium  bicarbonate  solutions  of  strengths  corres- 
ponding to  soil  solutions,  which  would  result  from  adding  one- 
third  of  an  acre-foot  of  irrigating  water  to  soils  containing  the 
quantities  of  sodium  carbonate  indicated,  assuming  that  the 
lutt'-r  would  be  completely  converted  into  bicarbonate. 

—A.  S. 
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[i  'ontinui  d  from  page  328 

Beetroots  and  beet  juices;    The  " objectionablt  "  [mela 

ie]    nitrogenous   constituents   of  .     K.    Andrlik 

I  J.    Urban.     '/,.   Zuckerind   in    Bohmen,    1906,   30, 
282     286. 

In  .i  former  paper  (this  J.,  1005,  B08)  the  authors  defined 
tli.-  nitrogenous  constituents  of  beet  juice  which  arc  i» > <i 
ipitated  by  cupric  hydroxide  in  presence  oi  alum, 
■.lii.li  do  not  belong  to  the  class  of  amides  or  am- 
monium compounds,  as  "  objeotionable  "  or  melassigenii 
nitrogen.  These  injurious  compounds  are  not  removed 
from  the  juice  by  the  usual  process  oi  triple  saturation, 
not  by  any  of  the  processes  i"  which  the  juioe  is  subji 
in  the  factory.     In  two  b 

found  in  the  concentrated  syrups,  96-3  and  94*9  per  cent, 
of  the  "  objectionable  "  nitrogenous  constituents  originally 
ii  in  the  beets  themselves.  The  storage  of  beets, 
iall]  at  a  relatively  bigh  temperature,  is  accompanied 
by  a  disappearance  of  sugar  bj  respiration  and  a  pro 
gtessive  del  •■  in  the  purity  oi  I  he  jui<  i 

ratio  of  sugar  to  ]  aon-sugar.    This  deteriora« 

t  it'ii  corresponds  with  an  increase  in  the  proportion  of 
"objectionable"  nitrogen  in  msed  probably 

by  a  breaking  down  of  the  proteids  of  the  beef  dm 
storage.     The  determination   of   tins   form   of   nitrogen, 
t  nl    by    the   authors,   foe.   cit.,   can    be   made 
with  a  high  degree  of  accuracy,   and  constitutes  a  very 
important  criterion  of  value  in  the  examination  of  bi 
and  beet  juices.    J.  F  B. 

Celluloses  [beetroot  and  ramie];    Natun   of  certain . 

E.  Ernest.     XIX.,  page  388 

United  Mates  Patent. 

/;  .-     Apparatus   for   drying   .     E.    E.    Perkins, 

Melrose,  Mass      I  .S.   Pat.  815,373,   March  20,  1906. 

The  apparatus  for  the  continuous  drying  of  starch  consists 
of  an  elongated  closed  chamber  with  an  exit  for  the  moist 
air  at  the  top  and  an  im  lined  Hour  with  an  exit  for  the 
dry  starch  af  the  bottom.  A  number  of  endless  conveyors 
arc  arranged  one  above  the  other  to  carry  the  starch 
backwards  and  forwards  through  the  length  of  the 
chamber  on  its  way  from  the  top  to  the  bottom.  A  he 
is  provided  beneath  the  floor  through  which  hot  air  is 
delivered  to  one  end  of  the  apparatus  ;  the  air  escapes 
at  the  top  and  enters  an  external  cooling  chamber  in 
■which  the  suspended  moisture  is  condensed  and  separated, 
•whilst  the  cooled  dry  air  is  returned  through  the  heater. 

—J.  F.  B. 
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(Continued  from  page  331.) 

Extract  of  malt ;  Condition*  for  increasing  the to  nearly 

the  laboratory  value.  F.  Cerny.  Osterr.  Brauer-  una 
Hopfen-Zeit,  L806,  Nos.  1  and  2 ;  '/..  ges.  Brauw.,  1906, 
29.  202—203. 

The  brewery  yield  of  extract  from  a  malt  may  be  inert 
to  a  value  about  1 — '-'  per  cent,  less  than  that  found  in  tin- 
laboratory  by  improving  the  arrangement  of  the  running- 
off  vessel  (Lauterbottich)  and  regulating  the  running 
and  sparging.  The  best  depth  for  the  grains  is  30 — 35 
cm.  (12 — llin.).  The  false  bottom  should  cover, 
nearly  as  possible,  the  whole  bottom  of  the  tun  and  should 
be  furnished  with  slits,  not  holes.  The  false  bottom 
should  be  placed  as  low  as  possible  and  not  more  than 
about  one-fifth  inch  from  the  bottom  of  the  tun.  The 
construction  of  the  rakes  is  of  importance  for  perfect 
extraction  of  the  grains,  and  there  should  be  a  sufficient 
number  of  independent  running-off  pipes,  each  provided 
with  a  cock.  The  temperature  at  which  mashing  and 
running-off  are  begun — about  KiT"  1'. — should  be  main- 
tained until  the  end  of  the  sparging,  during  which  the 


n  i  should  be  -in  red   "i'  " 
I  In-  outside   mashing   machine   may    !"■    i 

bj   a  pipe  passing 
tun,   "balling"    being    prevented    by   a    ra 
in  ipeller.     I .  II.  I'. 

Saccharification  :    Influt  <" 

on  \      Pernbach.     Ann.    de.    i  ■ 

No     i  .    We*  !     I    Bi    ■   .  1906,  23.  159     160 

The  author  discusses  the  influence  of  lime  and 
magnesia  Baits  in  the  browing  water,  in  the  light  of  • 

irchee  on  the  influence  ol  the  dium 

m  fet  i  .    1906,    192). 

lb.-  eat thj    salts  o)   the   h 

phosphates   of    the    mull,    and    a    portion    ":     thl  10    I 

ted.     Although  this  double  d iposition 

may  not  be  of  much  consequence  in  the  case  of  gypsum 

■  ■.   importance  in  the  -  i  iters  whose 

-  of  the  "  temp  ithy 

irbonates  ol   these  waters  neutralist    the  a  id    prii 

phosphates,   and  increase  the  alkalinity   of   the  medium 

irard      Mot h \  1    t  Irange.     Maquenne    and    Rous 
shown  that  the  effect  ol  adding  acid  to  the  medium,  until 
it  is  nearly  neutral  to  Methyl  Orange,  is  1  -    the 

it  itic  activity  and  to  incl 

ii   a     compared   « itb  the  di  strin.     I  the 

effect  of  waters  with  bigh  temporary  hardness  is  to  lower 
the  maltose  .  dextrin  ratio  and  incidentally  to  darken 
the  colour  of  the  wort,  owing  to  the  inert  inity. 

I  he  USe  of  Such  waters  is  tli  «  ing 

of  dark  beers  in  which  these  eff<  d  the 

■  e  oi  their  influence  on  the 
will  be  all  the  more  marked  the  greater  the  weakening 

ise  by  high  curing,      hard  waters  of   this  type 
« ill  have  the  same  in       i  ising  the  tempera 

of  mashing.     Since  the  effect  of  alkalinity  on  the  a 
the  prot  loselj  resembles  its  effect  on  the 

diastase,   it   is   verj    probable  that   the  amide :  albumose 
ratio  of  the  wort  would  be  affected  in  the  same 
the  maltose : dextrin    ratio.     Ii    is    important,  therefore, 
to  ensure  constancy  of  composition  of  the  brewing   water 
it  the  character  of  the  beei   i-  to  be  maintained.-  J.  F  B. 

■■)■</  infection  ist.     R.   L.  Siau,     J.  In-t. 

Brewing,   1906,  12.   118—134. 
BEFORE  introducing  a  system  of  [aire  yeast  fermentation 
into  a  brewery  the  nest  serious  -i  infection  must 

be    investigated,    and  the 

danger.  In  the  brewery  in  which  the  author's  experiments 
were    conducted,    direct     obsen  owed    that    the 

wort  arriving  on  the  cooler  at  a  temperature  of  about 
170  F.  ran  off  it  in  a  sterile  condition  until  the 
temperature  sank  below  135°  F.  When,  howi 
cooler  has  run  nearly  empty  and  the  temperature  of  the 
wort  has  sunk  to  about  120  F.  it  will  be  found  that  the 
later  runnings  are  heavily  infected.  The  author  has  found 
that  a  practically  sterile  wort  may  be  passed  from  the 
cooler  to  the  refrigerator  by  arranging  that  no  wort  enters 
the  latter  at  a  lower  temperature  than  130  F.  This  is 
done  by  allowing  the  first  copper  wort  to  run  off  the  cooler 
until  only  about  two  barrels  remain,  the  temperature 
having  meanwhile  fallen  to  about  140  F.  The  second 
copper  wort  is  now  admitted  to  the  cooler  at  a  temper- 
ature of  170  F-,  ami  thus  effects  a  sterilisation  of  the 
residual  fust  wort.  The  last  two  barrels  of  the  second 
wort  are  similarly  reheated  and  sterilised  by  tie 
*he  last  two  barrels  of  which  may  be  run  to  waste.  Briant 
-  J.,  1904,  7-->-'i  states  that  t:  ction 

at  temperatures  on  the  cooler  as  high  F 

The  prevention  of  infection  on  the  rt ■;     s  u  only 

be  effected  by  using  a  closed  refrigerator  supplied  only 
with  filtered  air.  With  open  refrigerators  the  infection 
can  be  reduced  by  protecting  the  beer  as  far  a-  possible 
from  aerial  organisms  and  scrubbing  out  the  channels 
after  the  passage  of  every  brew 

be  applied  to  the  wort  p*ii>es  by  passing  a  current  oi  -team 
as  frequently  as  possible.  The  author  introduced  a  pure 
culture  of  yeast  from  a  single  cell  into  the  brewery  by 
Under  ordinary  conditions  it  was  found 
necessary  to  renew  the  working  stock  by  fresh  pure  cultures 
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every  six  to  seven  weeks.  The  beer  was  normally  attenu- 
ated, took  finings  well,  and  assessed  a  remarkably  (lean 
flavour .  after  racking,  it  usually  came  into  condition  in 
two  to  three  days.  After  the  third  week  of  storage  the 
beers  were  quite  fiat,  and  tailed  to  recover  condition  ; 
single  cell  yeast  is  only  recommended  for  beers  which  are 
to  be  drunk  after  a  very  short  storage.  For  the  first  two 
or  three  weeks  of  storage,  there  is  a  slow  fall  in  gravity  of 
2" — -o  caused  by  the  continued  action  of  the  culture 
yeast  on  the  malto-dextrius  which  are  fermented  only  with 
difficulty.  At  the  end  of  that  time  the  deposit  of  culture 
yeast  appears  starved  and  exhausted,  and  the  gravity 
remains  constant  until,  after  about  a  fortnight,  a  visible 
development  of  wild  yeasts  is  observed,  accompanied  by 
a  further  fall  in  gravity  of  about  1°.  The  question 
whether  a  noticeable  atter-fermentation  is  obtained  when 
single-cell  yeast  is  employed  depends  first  on  the  relative 
proportion  of  slowly  fermentable,  complex  malto-dextrins 
present  in  the  wort,  and  secondly  on  the  attenuative 
power  of  the  yeast  towards  these  bodies.  These  factors 
determine  whether  the  yeast  performs  the  whole  of  its 
work  before  racking,  or  whether  a  gradual  loss  of  gravity 
continues  in  the  early  stages  of  storage. — J.  F.  B. 

Wines  ;     The    "  graisse  "    sickness    [ropiness]    of . 

E.    Kavser   and   E.    Manceau.      Comptes   rend.,    1906, 
142,  T-io— 7-27. 

The  authors  have  isolated  and  studied  the  micro-organism 
which  causes  ropiness  in  wines.  It  resembles  the  mannitol 
ferment  in  many  respects,  but  is  distinguished  from  the 
latter  by  the  precipitate,  without  film,  which  it  forms  in 
culture  media.  The  organism  grows  in  chains  of  0-7 — 0-9 
/i  in  diameter.  With  age,  the  chains  become  longer 
and  felted  together,  and  finally-  form  a  glutinous  mass 
at  the  bottom  of  the  liquid.  The  bacillus  v:  some- 
what anaerobic  in  habit  and  grows  most  rapidly  at  a 
temperature  of  about  30°  C.  It  prefers  "highly 
nitrogenous  media,  peptones  being  the  best  nitro- 
genous nutrients  and  levulose  the  most  favourable 
carbohydrate.  From  levulose,  the  products  of  fermen- 
tation consist  mainly  of  mannitol.  with  smaller  quantities 
of  lactic  and  acetic  acids,  carbon  dioxide  and  alcohol ; 
traces  of  ammonia  are  formed,  but  no  hydrogen.  Dextrose 
is  fermented  less  readily  and  yields  no  mannitol.  Cane 
sugar  is  inverted  and  fermented,  milk  sugar  is  also  attacked. 
Certain  free  acids,  such  as  malic,  tartaric  and  succinic  acids, 
and  especially  citric  acid,  are  highly  inimical  to  the 
development  of  the  bacillus  :  acetic  acid  has  only  a  feeble 
influence.  The  bacillus  can  be  acclimatised  to  the  presence 
of  antiseptics  in  wine.  The  degree  of  ropiness  is  propor- 
tional to  the  degree  of  suitability  of  the  composition  ot  the 
medium.  The  ropiness  always  disappears  after  the  lapse  of 
several  months  and  the  bacilli  collect  at  the  bottom  ; 
heating  to  80°  C.  also  destroys  the  ropiness.  The  baccilli  are 
killed  by  heating  at  50 — 55c  C.  for  15  minutes.  Certain 
wines  of  the  Champagne  district,  especially  those  which 
undergo  a  slow,  continued  fermentation,  are  more  sus- 
ceptible to  attack  than  others.  The  factors  which  influence 
susceptibility  are :  free  acidity,  organic  nitrogenous 
substances,  alcohol  and  potash  salts. — J.  F.  B. 

Wine  imports  into  the    United  Kingdom.     Parliamentary 
Paper,  No.  88  of  1906  (Price  id.). 

According  to  this  return,  10,87 1,229  galls,  of  wine  were 
imported  into  the  United  Kingdom  during  1905,  from 
the  following  countries: — Spain.  3.062.112:  Portugal, 
2,943,571  ;  .Madeira,  43,892 ;  France,  2,392,367  ;  Ger- 
many, 426,366;  Holland,  571,202;  Italy,  253,417; 
Australasia,  861,962;    other  countries,  316,340  galls. 

[T.R.] 

Malt  analysis;    Determination  of  extract  values  in  . 

by  the   refractomett  r.     O.  Mohr.     XXIII.,  page  395. 

English  Patents. 

Brewing  beer  and  Oth  /  5i  rerages  ;   Process  of  fermentation 

in    relation    to .     G.    F.     Wittemann,    Brooklyn, 

U.S.A.     Kng.   Pat.    16,071.  Aug.   5,   1905.     Under  Int. 
Oonv.,  Aug.  6,   1904. 

See  Fr.  Pat.  358,228  of  1905  ;   this  J.,  1906,  194.— T.  F.  B. 


Wines,    brandies,    alcohols    and    liqueurs;     Process    for 

ageing .     J.    M.    L.     Desvignes,    Lyons,    France. 

Eng.  Pat.  21.547.  Oct.  23.  1905.  Under  Int.  Cony., 
Oct.  31,  1904. 

See  Fr.  Pat.  350,279  of  1904 ;   this  J.,  1906,  36.— T.  F.  B. 

United  States  Patents. 

Alcohol;,      Apparatus    fur     neon  ring     waste    from 

liquor  casks  ami  barrels.  T.  H.  Naughton,  Boston, 
Mass.,  Assignor  to  .Mary  A.  Naughton  and  M.  Dunn, 
Springfield.  .Mass.     U.S."  Pat.  815,463,  March  20.  1906. 

A  number  of  empty  barrels  are  arranged  end  to  end  and 
are  connected  together  in  series  by  tubes  carried  by 
head-blocks  and  passing  into  the  heads  of  the  barrels 
through  elastic,  ring-shaped  cushions.  The  first  barrel 
of  the  series  is  connected  with  a  steam  supply  and  the 
last  barrel  with  a  condenser.  The  pipe  leading  from  the 
last  barrel  to  the  condenser  is  provided  with  a  steam 
injector. — J.  F.  B. 

Alcohol ;    Process  for  recovering  waste from  liquor 

casks  and  barrels.  T.  H.  Xaughton,  Boston,  Mass., 
Assignor  to  Mary  A.   Xaughton  and  M.  Dunn.  Spring- 

.  field,  Mass.     U.S.  Pat.  S15,464,  March  20,  1906. 

Waste  alcohol  is  recovered  from  a  series  of  practically 
empty  casks  by  injecting  steam  into  the  series  of  connected 
casks  and  drawing,  by  means  of  a  short-circuited  circula- 
tion, the  contents  of  the  barrels  through  the  last  barrel, 
vaporising  the  alcohol  and  condensing  the  vapours.  (See 
preceding  abstract.) — J.  F.  B. 

French  Patents. 

Alculiol ;     Production    of from    amylaceous    matters 

saccharified  by  mucedinos  and  fermented  by  yeast.  G. 
Jacquemiii.     Fr.  Pat.  359,236,  Jan.  14.  1905.' 

The  apparatus  comprises  a  series  of  closed  vessels  every 
part  and  fitting  of  which  is  capable  of  being  sterilised  by 
a  current  of  steam,  the  various  points  of  communication 
with  the  outside  air  being  immersed  in  baths  of  antiseptic 
solution.  The  vessels  are  provided  with  mechanical  stirrers, 
cooling  and  heating  coils,  escape  pipes,  trapped 
aseptically,  for  discharge  of  waste  gases,  pipes  for 
tilling  and  emptying  and  for  the  admission  of  sterilised 
air.  The  air  supply  is  sterilised  by  passing  tlrrough  a 
combined  chemical  and  mechanical  air-filter  and  through 
a  long  worm  which  is  frequently  sterilised  by  steam,  the 
condensed  moisture  serving  to  wash  the  filtered  air. 
Saccharification  of  the  liquefied  starch  is  effected  in  the 
well-known  manner  by  means  of  pure  cultures  of 
mucedina?,  and  fermentation  may  either  be  conducted 
in  the  same  vessels  by  pure  cultures  of  yeast  under  aseptic 
conditions  or  may  be  effected  in  open  tuns,  after  the 
addition  of  antiseptics,  by  yeast  specially  cultivated  and 
acclimatised  to  resist  antiseptics.— J.  F.  B. 

Fermentation    in   three   stages;    Process  of .     J    T. 

and  T.  H.  Board.  Fr.  Pat.  359,369,  Xov.  11,  1905. 
Under  Int.  Conv.,  Dec.  6,  1904. 

See  Eng.  Pat.  26,698  of  1904  ;  this  J.,  1905,  1183.— T.F.B. 

Acetifying  apparatus  working  with  stationary  films  of 
pure  mycoderma  and  automatic  feed.  H.  Friugs,  Jun. 
Fr.  Pat.  359,115,  Xov.  4,  1905. 

The  acetifying  apparatus  consists  of  a  number  of  shallow 
tanks  disposed  one  over  another  with  air-tight  joints. 
The  uppermost  tank  is  divided  by  zig-zag  partitions,  so- 
as  to  form  a  surface  condenser  through  which  the  fresh 
wort  and  the  exhausted  air  are  fed  in  contrary  directions 
and  cooled  by  water  circulating  inside  the  partitions. 
This  water  is  then  used  for  driving  the  fan  for  the  air 
supply  and  finally  for  cooling  the  wort  after  sterilisation. 
The  fresh  wort  from  the  condenser  passes  into  a  vessel 
in  which  it  is  used  for  cooling  finished  vinegar  which  has 
been  sterilised  by  heat  ;  the  wort  becomes  hot  and  is 
sterilised.  The  interchange  of  heat  between  fresh 
wort  and  finished  vinegar  ensures  their  mutual  sterili- 
sation, the  losses  of  heat  being  made  good  by  heat  from  a 
boiler   controlled    automatically    by    a    thermo-regulator. 
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A  portioo  ..t  the  wort,  whilst  -till  h..t.i-  withdrawn  t..  ■ 
dosed  coke-tower  into  whioh  the  air  intended  for  oxida- 
tion purposes  >-  pumped,     In  tin.-  tower  the  air  is  heated 

and   saturated   with    rap the   warm   air  serving   to 

maintain  the  temperature  in  the  acetifying  tanks  whilst 
it-  stateoi  saturation  prevents  evaporation  in  the  latter, 

!  worl  i-  fed  int.  the  acetifying  tank-,  in  wl 
Blnu  ..t  pure-cultivated  mycoderma  have  previouslj  been 
formed,  and  the  Hoti  of  wort  at  ■  constant  level  is  main- 
tained al  such  a  rate  that  a  single  passage  through  the 
tank-  suffices  for  complete  acetification.  The  vinegar 
then  goes  to  the  heating  apparatus  whilst  the  exhau 
air  charged  with  vapours  is  caused  to  deposit  these  in 
tin-  condenser  before  being  discharged.    J.  I*"-  H- 

ftcatioR  .-    Apparatus  }<<r  automatic .     1-  Royer. 

Ii     Pat.   369,413,   Nov.    It.    1906.     Under  Int.   Conv., 
Dec,  In.  1904, 

ng,  Pat.  24,246  of  1905 ;   this  J.,  1906,  194.— T.P.B. 

XVIII.— FOODS  ;   SANITATION;   WATER 
PURIFICATION,   &   DISINFECTANTS. 

(Continued  from  page  333.) 

[A.)— FOODS. 

Mill:;   Determination  of  proteidi  — •     A.  Trillat  and 

Sauton.     Will.,  page  395. 

I'\,.i.ish    I'atfni-. 

yln,  tupplying  heated  air  and  gases 

/...   industrial  purposes.     [Drying  tea,  <fcc].     P.  D.  G. 
(  lark.  Balangoda,  Ceylon.    Kng.  Pat.  10,107,  May  13, 

in''-.. 


The  primary  air  to  support  the  combustion  of  the  fuel 
on  the  crate,  a,  enters,  preferably  under  pressure,  through 
the  pipe,  b,  and  the  secondary  air,  also  under  pressure, 
enters  through  the  pipes.  (/.  </.  and  the  jets,  d2,  into  the 
chambers,  r.  c.  where  it  is  heated  by  contact  with  the 
walls  of  the  combustion  chamber.  A.  The  heated  second- 
ary air  leave-  the  chambers,  c.  c.  by  the  passages,  e1,  c1. 
and  passes  over  the  surface  of  the  burning  fuel.  The  open- 
.-.  e1,  are  made  of  different  sizes  so  that  the  jets  of 
heated  air  may  mix  more  completely  and  the  sum  of  the 
area  of  these  openings  is  made  small  so  that  the  air  only 
leaves  the  chambers,  r.  r.  slowly.  The  products  of  com- 
bustion pass  upwards  from  the  chamber.  A.  to  the  fcnbe 
chamber.  B.  around  the  tubes,  and  through  the  ports  It1. 
in  the  dome,  h.  into  the  space,  I.  where  they  mix  with 
auother  supply  of  warmed  air.  which  enters  the  appal 
at  t.  passes  down  the  channels.  /,  underneath  the  grate.  'i. 


an. I  up  the  ohannels,  /'.  into  the  -p.  •    mixture 

IMS  then  p..--.-  1 1 1 r . ■  u v.- 1 1  the  tubes,  </.  yl ,  IS  there 
further  heated  by  the  products  of  oombustion  from  \. 
and  collects  in  the  Bpace,  /».  from  which  it  i-  condu 

,« ,,\   i,.  I..-  used.     W.  II.  < '. 

Alimentary    .<./',../.. ..<■.  ;     Process  !■■,-  the   preparation    of 
\.  de  Sousa  Reis,  Oporto,  Portugal     Kng. 
pat.  21,946,  Oct.  27,  1905. 
I  ,.  Pat  368,713 ol  I'."'.'.;  thii  I     1906,  332      I    I  ,  B. 

Flour";    Method  >>/  <ind  apparatus  for  treating        -  uith 

\1.  A.  and  t '.  P.  Bybert,  Livron,  Fran,.-.     Eng. 

23,009,  Nov.  9,  1905,     Undei  Int.  Conv.,  April  10, 

L905. 

-    ,   Ft.  Pat.  353,179  of  1905 ;  this  J.,  1905, 1027.     T.F.B. 

and  Us  products;    P  thing  and  <tcri- 

Hsing .     O.  Zimmermann,  Ludwigshafen  on  Rhine, 

and  C.  H.  Buchenau,  Diisseldorf-Reisholz,  Germany. 
Eng.  Pat  25,010,  Dec.  2,  1905 
in  k  corn  is  subjected  for  a  short  time  to  the  action  of  a 
dilute  solution  (of  from  1  to  5  percent  strength)  of  sodium 
sulphite  (hydrosulphite),  or  other  salt  of  hypo- 
Bulphuroufi  (hydroanlphurous)  acid.  The  bleached  corn 
may  be  afterwards  rinsed  with  water.  — W.  P.  S. 

United  Stives  Patent. 

thing    and     sterilising     [foods.     Ac]  ;      [Electrical] 

apparatus  for .     .n.    U-etham.    York,   Assignor  to 

The    Ozonised    Oxygen    Co.,    Ltd..    Manchester.     U.S. 
Pat  siii.4vj.  Marco  27,  1906. 
See  Kng.  Pat.  5790  of  1904;    this  J.,  1905,  341.— T.F.B. 

French  Patents. 

Mill:  :    Prix,  ss  fur  drying  and  prt  st  rving in  powdt  r 

torn,.  P.  F.  Bevenot  and  E,  de  N.-veu.  Fr.  Pat. 
359,526,  Jan.  24.  1905. 

See  Kng.  Pat.  29,367  ><f  1904  :    this  J..  1906,  36.— T.F.B. 

Cofict   extracts;    Preparation  of  .     H.  Koerner.     Fr. 

Pat.  359,263,  -Nov.  9,  1905. 
For  making  an  extract  of  roasted  coffee  the  ground 
material  is  treated  with  volatile  solvent-,  such  as  alcohol, 
ether,  benzene,  acetone  or  petroleum  -pint,  m  order  to 
extract  the  aromatic  essential  oil.  The  gram-  are  then 
I  from  solvent  and  extracted  with  boiling  water  until 
exhausted.  The  aqueous  i  Ktract  i-  evaporated  and 
dried  at  110:  C,  and  i-  then  powdered  and  thoroughly 
mixed  with  the  essential  oil  extracted  in  the  first  operation. 
In  the  case  of  green  coffee,  the  beans  are  ground  and 
exhausted  with  boiling  water,  the  extract  being  evaporated 
to  dryness,  roasted  at  a  suitable  temperature,  re-dissolved 
in  water  and  filtered.  The  residual  grains  are  dried  and 
roasted,  and  arc  then  exhausted  with  volatile  solvents  for 
obtaining  the  aromatic  oil.  The  residue  from  this  treat- 
ment may  be  submitted  to  a  second  extraction  with  water, 
the  combined  aqueous  extracts  being  evaporated  to  dry- 
li.—.  powdered  and  flavoured  with  the  essential  oiL 

Coff''  ;   I  rf  uring  and  improving 

.     J.  M.  L.  Desvignes.     Fr.  Pat.  359,451,  -Nov.  15, 

1905. 
Green  coffee  is  matured  and  improved  by  treating  it  in 
a  closed  vessel  with  oxygen  or  ozone.  The  best  result-  are 
obtained  when  the  coffee  has  been  rendered  more  porous 
by  storage  in  a  hot  chamber  immediately  before  treat- 
ment with  the  oxidising  ga-.  and  by  exhausting  the  air 
from  the  closed  vessel  before  admitting  ti. 
If  desired  the  oxygen  mav  be  ozonised  in  the  vessel  itself 
whilst  it  is  in  contact  with  the  coffee.  Full  maturation 
oi  the  coffee  can  thus  1"'  I  ffected  in  a  few-  days.— J.F.B. 

Fruits  and  vegetabU  s  containing  sugar  ;  Drying and 

preparations    of     '  ferial*.     J-     R-     Hatiuaker. 

Fr.  Pat.  359,689,  Nov.  22,  1905.  Under  Int.  Conv., 
Xov.  -24,  1904. 

See  Eng.  Pat.  25,503  <f  1904  ;  this  J.,  1905,  1249.— T.F.B. 
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(£.)— SANITATION  :    WATER    PURIFICA'l TON. 

English  Patents. 

Sewage  and  other  foul  or  impure  waters  ;    Apparatus  for 

the    purification    of   .     W.    0.    Travis,    Hampton, 

Middlesex.  Eng.  Pat.  49S0,  March  9,  1905. 
The  sewage,  previously  deprived  of  most  of  its  suspended 
solids  by  treatment  in  a  settling  tank  such  as  that  described 
in  Eng. "Pat.  11.073  of  1903  (this  J..  1904,  676),  is  subjected 
to  bacterial  treatment  while  passing  at  a  suitable  speed 
through  tanks  provided  with  sets  of  inclined  plates  of 
slate,  stoneware,  cement  or  the  like.  The  fine  suspended 
matters  together  with  colloidal  and  other  organic  and 
inorganic  substances  are  deposited  on  these  plates  and 
finally  drop  to  the  bottom  of  the  tank,  where  they  are 
further  acted  on  by  the  bacteria.  The  sludge  is  afterwards 
periodically  drawn  off  by  means  of  suitable  pipes  which 
are  provided  at  the  bottom  of  the  tank. — W.  P.  S. 

Precipitation  and  decantation   in  the  treatment  of  liquids 

[water];  Continuous .      E.  Declercq,  Lille,  France. 

Eng.  Pat.  5332.  March  14,   1905. 

See  Addition  of  March  7,  1905,  to  Fr.  Pat.  348,375  of 
1904  ;    this  J.,  1905,  983.— T.  F.  B. 

Oil  in  feed  and  other  water;   Impts.  in  and  apparatus  for 

determining  the  amount  of .     D.  B.  Morison.     Eng. 

Pat.  8031,  April  14,  1905.     I.,  page  362. 

Filtering  of  liquids  [Water]  ;    Impts.  relating  to  the  . 

A.  McLean.  London,  and  W.  Paterson,  Dumfries.    Eng. 
Pat.  8565,  April  20,  1905. 

The  claim  is  for  the  application  of  the  filter  for  sewage 
described  in  Eng.  Pat.  22.724  of  1904  (this  J..  1905,  oho) 
to  the  nitration  of  water  for  domestic  and  other  purposes. 

— W.  H.  C. 

Water  ;  Apparatus  for  the  purification  of by  electrical 

means.     J.    F.    Lester.     Eng.    Pat.    18,427,    Sept    12. 
1905.     XLL,   page  379. 

United  States  Patent. 

Purifying    water   by    electrolysis ;     Apparatus   for   . 

H.    C.    Bailev,    Assignor   to    Electra-Pura     Water    Co. 
U.S.  Pat.  814,764,  March  13,   1900.     XLL,  page  380. 

French  Patent. 

II  at.  r  :   Proct  ss  and  apparatus  for  the  purification  of . 

J.  F.  Wixford.     Fr.  Pat.  35S.991,  Sept.  22,  1905.     Under 
Int.  Conv.,  Sept.  23,  1904. 

The  water  is  pumped  from  a  river  or  similar  source  and 
delivered  into  two  separate  wells.  In  these  wells  the 
water  receives  the  addition  of  predetermined  quantities  of 
ferrous  sulphate  and  lime  solutions  from  tanks  which 
contain  these  chemicals.  The  tanks  are  supplied  with 
water,  the  supply  to  the  lime  tank  being  heated.  The 
treated  water  is  then  led  from  the  wells  by  pipes  which 
empty  into  a  conduit  leading  to  a  settling  tank.  Ferrous 
tiuoride  may  be  employed  in  place  of  ferrous  sulphate  and 
the  supply  of  lime  must  be  sufficient  to  render  the  water 
distinctly  alkaline.  (See  also  U.S.  Pats.  807. 00S  and 
807,412  of  1905  ;   this  J.,  1906,  86— 87.)— W.  P.  S. 

(C. )— DISINFECTANTS. 

English  Patent. 

Disinfection  of  premises,  articles  and  such  lih  ;   Process 

and    apparatus    fur   the   .     P.  Lassabliere,    Paris. 

Eng.    Pat.    25,072,   Dec.    2,    1905.  Under   Int.    Conv., 
Dec.  3,  1904. 

Thi  apparatus  has  for  its  object  the  complete  conversion 
of  trioxyruethylene  into  formaldehyde  and  consists  of 
a  pressure-chamber  closed  by  a  fid  secured  by  bolts. 
The  fid  carries  a  pressure-gauge,  a  safety-valve,  a"  tapped 
opening  for  introducing  the  disinfecting  products,  and  an 
outlet  pipe  for  the  formaldehyde  vapour.     This  pipe  is 


provided  with  a  screw-down  needle-valve  and  a  spring- 
valve  which,  even  when  the  needle-valve  is  opened,  only 
allows  the  gas  to  escape  when  the  pressure  in  the  chamber 
is  more  than  3  kilos,  (per  sq.  em.).  Means  are  provided 
for  heating  the  pressure-chamber,  and  ainyl.  methyl,  or 
ethyl  alcohol,  &c,  may  be  added  to  the  trioxymethylene 
in  order  to  prevent  the  discharge  of  any  of  the  latter 
in  an  unconverted  condition. — W.  P.  S. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  334.) 

Celluloses  [Beetroot  and  ramie]  ;    Nature  of  cirtain  . 

A.  Ernest.  Z.  Zuekerind.  in  Bbhmen,  1900,  30, 
279—282. 

Exhausted  beetroot  slices  and  ramie  fibres  were  treated 
alternately  with  hot.  concentrated  baryta  water  and  4  per 
cent,  hydrochloric  acid  until  residues  of  practically  pure 
celluloses  were  obtained.  The  celluloses  were  then 
dissolved  in  a  liquid  composed  of  250  grins,  of  concentrated 
sulphuric  acid  and  84  grins,  of  water  per  100  grms.  of 
cellulose.  The  products  were  diluted,  hydrolysed  by 
heating  at  95r — 97°  C,  and  neutralised  by  strontium 
hydrate.  The  solutions  were  concentrated,  the  dextrinous 
components  were  precipitated  by  alcohol  and  the  filtered 
liquids  were  evaporated  to  syrups,  the  yield  of  syrup 
being,  however,  relatively  small.  In  both  cases,  the  syrups 
obtained  appeared  to  contain  nothing  but  dextrose, 
whence  it  is  concluded  that  both  the  celluloses  investigated 
belong  to  the  class  of  dextroso-celluloses.  The  beet 
cellulose  differed  from  the  more  normal  type  of  ramie 
cellulose,  in  that  it  showed  a  greater  tendency  to  the 
formation  of  humus  substances  during  hvdrolysis. 

—J.  F.  B. 

Arsenic  in  wall-papers,  fabrics,  dc.  :  Kote  on  the  appli- 
cation of  the  electrolytic  method  to  the  deti  if . 

T.  E.  Thorpe.     XXIII.,  page  394. 

English  Patents. 

Threads;      Manufacture     of     artificial .      R.     Link- 

rneyer.     Eng.  Pat.  4755,  March  7,  1905.     V.,  page  371. 

Cellulose    threads;     Manufacture    of   lustrous .      R. 

Linkmeyer.  Eng.  Pat.  4765,  March  7.  1905.  V., 
page  371. 

United  States  Patents. 

Paper     making     machines;      Apparatus    for     supplying 

colouring  material  in  for  the  manufacture  of  one 

side  coloured,  clouded-coloured  and  marbled  papers. 
C.  Tittel,  Josefsthal.  Austria-Hungarv.  U.S.  Pat. 
815,763,  March  20,  1906. 

See  Eng.  Pat.  17,163  of  1905 ;  this  J.,  1906.  87.— T.  F.  B. 

Paper    making    machine.     C.    Tittel,   Josefsthal.    Austria- 
Hungary,  U.S.  Pat.  816,402,  .March  27.   1906. 

SBBEng.  Pat.  10,798  of  1904  ;  this  J.,  1904,  834.— T.  F.  B. 

French  Patents. 

Peat      half-stuff      [Paper      manufacture]  ;       Process  and 

apparatus  /or  manufacture  of .     A.   Kirner.      First 

Addition,  dated  Oct.  24.  1905,  to  Fr.  Pat.  353,538, 
Ai.nl  17.   1905  (this  J.,  1905,  1028). 

The  roller-mills  in  which  the  peat  is  reduced  to  pulp  are 
improved  by  imparting  to  each  of  the  rolls  a  movement  in 
the  horizontal  plane  along  the  axis,  in  addition  to  the  rotary 
motion.  This  axial  motion  may  be  in  contrary  directions 
for  the  two  rolls  of  a  mill,  or  may  be  in  the  same  direction 
at  different  speeds. — J.  F.  B. 

Paper-pulp  from  graminaceous  plants,  and  more  especially 
from  esparto,  diss  and  the  dwarf  palm;  Manufacture 
of .     L.  Echegut.     Fr.  Pat.  359,550,  Nov.  6,  1905. 

The  plants  are  crushed  between  rollers,  chopped  into 
suitable  lengths,  and  then  boiled  for  a  short  time  with 
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olution  "i  sodium  oarl ■"•       lh'-  '"t' ■'• 

,,D   ,,,„|  the   material  washed  to  the   boiler  ;    the  » 

material  is  then  treated  with  a  Bolulii 

per  cent,  ol  Bodium  nitrat    und  .      !"  per©  ol 
„„l   with  which  il  is  boiled  foi  several  hours.     Whi  n  the 
„i„,.  has  become  thoroughly   loosened  by  this  treatment, 
drained,  washed  and  bleached.    -J.  F.  B. 

j.-,!,,,  ,       Pnci  it  of  bleaching   natural  '■ 

making.     A.  Jouve.     Fr.   Pat.  359,462,  Nov.   16,   I 
\m,  i;n    fibres  are  treated  either  hot  or  cold  with 
alkaline  solution  ;   the  pulp  is  then  washed  and 
and  is  bleached  by  treating  il  with  a  2— 6  per  cent,  solution 
.it  a  manganate  or  permanganate,  which  is  added  to  th< 
pulp  in  small  quantities  at  a    time    until    the   action    is 
plete.    Finally  the  pulp  is  washed  and  treated  withsul- 
phurous  acid  or  a  Bolutionoi  a  Bulphite  or  "  hyposulphite. 
It  is  stated  that  the  addition  oi  a  little  hypochlorit 
the  manganate  solution  economises  the  latter,  andcon 
its  action  to  the  colouring  matters,  thus  protecting  the 
cellulose  from  being  attacked  by  the  oxidising  b 

J.    t  .    i>. 

Paper  making  B.    Parker.     Fr.   Pat.   359,297, 

\.,N     in.   1905.     Under  lm.  Conv.,  April  17,  1905. 
i    >    p      808,61  I  ol  1905;  this  J.,  1906,  88.— T.F.  B. 

Paver;   Manufaetun  of  [Couching  and  drying] .     E. 

Armengaud,  Ben.     Fr.  Pat  359,419,  Jan.  21,  190o. 
i  ouched  underneath  the  machine  on  the  return 

journey  oi  the  making-wire.     The  web  is  tranrferri 
an  endless  wire-band   which   carries  it   over  the  di 
cylinders,  the  transference  being  effected  by  the  pressure 
u't   a   perforated   upper  couch-roll  against   a  solid   lower 
couch-roll  whirl,  is  surrounded   by  a  short   endless  felt. 
The  web  ol  paper  on  the  wire-band  then  travels  a  short 

mce  until  a  second  draining  felt  engages  the  compound 
band,  bo  that  the  wire  lies  between  thi  >n  the  outer 

and  the  felt  on  the  inner  side.      Chis  felt  is  continu- 
ously  dried,  during  its  ps    agi  ,  by  pressure  between  a 
oi  rollers,  and  it   passes,  with  the  paper  and  wire,  ovei  a 
portion  of  the  first  drying  cylinder.     Just  befoi 
reached,    however,    tin-   compound    band    passes   ovei    a 
suction  box,  the  felt   being  protected  from  friction 
short  endless  wire  band  which  supports  it  over  the  suction- 
-J.  F.  B. 

I  ■     ..  ■  0f    .     [Utttisaticm    of 

r,//„/,  i      i  vernier  and  C.  Ottlman.     Fr. 

Pat.  359,249,  No\  .  8,  1905.     11..  page  365. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

y,7/  ,  a  salubU    derivaliw    of  theobrt 

E.  DumesniL  J.  Pharm.  Chim..  1906,  23.  326—328. 
l.iTitiiM  theobromine  is  prepared  by  adding  an  excess  oi 
theobromine  to  a  solution  of  lithium  hydroxide,  the 
liquid  is  filtered  and  evaporated,  and  the  residue  dried  at 
llti  C.  to  a  vacuum,  fhe  amount  of  lithium  found  in 
the  product  corresponds  to  the  formula.  e7H7N  ,< '.  1 '■ 
Lithium  theobromine  tonus  silky  crystals,  soluble  mahout 
half  their  weight  oi  water.  The  solution  bei  omi  turbid 
on  exposure  to  the  air,  owing  to  the  separation  of  theo- 
bromine. Therapeutic  trials  show  that  lithium 
bromine  is  as  active  as  four  or  five  times  its  weight  oi 
theobromine.  —  F.  Shun. 

Anagyris   felida ;     Alkaloids    of .     G.    Goessmann. 

Arch.  Pharm.,  1906,  244,  20—24. 
i  ommbrcial  anagyrine  hydrobromide  has  been  separated 
by   Partheil   and  Spasski   (Apoth.-Zeit,    1895)   into   two 
bases,  cytisine,  (.'nH14Nol>.  and  anagyrine,  l-',:.H-'JN-"' 
the  composition  of  the  latter  being  arrived  at  indiri 
since  it  could  not  be  separated  in  a  sufficiently  pure  state  for 
analysis.     The  author  has  attempted  to  separate  the  two 
alkaloids  bv  means  of    phenylisothiocyanate  ;   the  mixed 
alkaloids    were   dissolved    in*  alcohol  treated  with    I 
of  phenylisothiocyanate.  and  left  in  contact  for  three 


I  he     pli,  ir 

off,  and  the  filtrati  i  raporated  on  tin-  watei  bath, 
[lie  residue  was  warmed  for  a  short  time  with  dilute  hydro- 
Jubli    oilj  ted. 

t  in  Btanding,  this  depo  it  d    ■■  biti    prismati         dies,  whioh 
wore  identi  i  ihde,  m.  pt  72      .  I    '    , 

i  he  oil    was    phenj  I  1 1 

Sltrate  wa  -  made  alkalini    and  the  i 
shaken  out   with  chlorofoi  chloroformic  extract 

freed  6 thi     olven 

tilled.      *.  trace  ol  ibodyfoi 

,,.,,.,.  a|  200  .  the  bulk  of  thi     Ikaloid  i  ■■■    •  • 

under  30   mm.    pressure      l  hi    I  btained   wa 

i v  ,  oloun  d,    n   ii :  mounting 

to  about   6 1   per  cent,  oi   tl ide   ba  i       '  In  analy 

.mi,  ,l  n  In,  I,  although   not 

with  the  formula  of  Partheil  and  S]  rine, 

mch-  not  Bufficientlj  diverse  to  i   formula. 

I  'he  base  was  found  to  be  frei    from  cytisine.     Altho 

the  method  has  failed  so  far  to  absolutely   firm  the 

formula  tor  anagyrine,  it   has  proved  to  I I   practical 

rs&ae  for  the  separation  of  the  bases,  since  cytisine  can  be 

regenerated  from  the  phi  a 

Mydriatic   alkaloids   <■:   th  Datura.     E.    Schmidt. 

Arch.  Pharm.,  19Q6,  244,  66—72. 
Datura  alba.    \n>.     This  species  ol  Da  beencon 

iidered   to  be  identical  with   D.  fastuosa,  

nature    oi    the    alkaloids    oi    which    varioi  ents 

been    made.     The   seeds   ol    two    i 

i  have  been  examined— one  with  white,  the  other 

with    blue    Bowers      '1  hose    ol     Datura  >  a,    white 

,1 de-flowered  variety,  gave  0-20  per  i  ent  ol  »  opolamine 

0-023  per  cent  ol  hyosi  yamine.     Seeds  ol  0 
blue   doublc-tlowered   form,   yielded   0-216    pei    cent    oi 
s,  0po  ad  0-034  pei  cent  ol  hyosi  yamine.— J.O.B 

.     ,,/'  heat  on  \y  of . 

Boll.    Chim.    Farm.,    1906,    45,    65—67. 
Cliem.  Cent...  1906,  1,  1030. 

Bitter  ah i  holi    and 

wen-  heated  in  an  ah  -bath,  staj  atme 

oi  To  c.  and  rising  bj  increments  oi  5  .  the  temperature 
being  maintained  constant  at  each  point   Era 

and  samples  oi  the  al I-  withdrawn,  powden  d,  allowed 

to  stand  to  contact  with  water,  distilled,  and  the  distill 
tested  for  hydrocyanic  acid.  (  p  to  103  G,  hydrocyanic 
acid  was  formed  trom  all  the  test  samples,  but  at  105  '  . 
to  traces  only,  from  the  whole  almonds,  whilst  above 
105  C  it  was  necessary  to  macerate  the  heated  almonds 
with  powdered  sweet  almond-  to  obtain  evidence  of 
hydrocyanic  acid  at  all.  In  all  cases  the  whole  almonds 
proved  more  resistant  to  heat  than  those  cut  into  pii 

and,    indeed,    were    -till    capable   of   vielding    I s    of 

hydrocyanic  acid  after  heating  to  190   I  . 

Pure  amygdalin  when  heated  rapidly,  was  found  to 
melt  at  J0b°— 210°  C. ;  when  heated  slowly  it  began  to 
darken  at  170'  G,  and  melted  at  180°  G,  forming  a 
resinous  mass.  The  latter  was  soluble  in  water,  slightly 
soluble  to  65  per  cent  alcohol,  and  when  witn 

water  and  powdered  Bweet  almond-,  im :  Ided 

hydrocyanic  acid.  It  contained  4-09  oi  nitrogen,  as  com- 
pared  with  2-96  per  cent,  before  heating  (calculated  for 
t,„H.,7(>,,X.  3-06  per  cent.,  and  for  (  \,„ll  -I  'u  N  -  3HgO 
210  per  cent,  of  nitrogen).  The  author  consider-  that  to 
render  bitter  almonds  quite  harmless,  they  should  bo 
heated  to  170  G,  at  which  temperature  the  amygdalin 
is  stated  to  become  m,apablc  of  developing  hydro- 
cyanic acid  by  the  action  of  ferments. — A.  S. 

Philippine   wood  oils.     A.   M.    Clover.     Philippine  J.   oi 

Mcien.c.  1906,  1,  191—202. 
Worn!   Oils.— The   author   defines    tl  resins 

having  only  slight  drying  power  and  containing  a  high 
proportion  "of  volatile  matter,  the  oily  portion  oi  which 
may  amount  to  as  much  as  75  per  cent,  oi  the  resin  and 
-,-ts  entirely  of  sesquiterpene  substances,  luese 
products  closelv  resemble  copaiba  and  giirjun  ba. 

Oil  of  Suva  is  obtained  from  Stndora   II  allichi,.  a  tree 
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said  to  be  widely  distributed  throughout  the  Philippine 
islands.  A  freshly-cut  tree  is  stated  to  yield  about  10 
litres  of  the  oil.  which  in  certain  districts  is  used  for 
illuminating  purposes.  It  is  mobile,  homogeneous,  and 
light  yellow  in  colour,  with  a  slight  fluorescence.  Its 
odour  is  faint  but  characteristic.  The  specimen  examined 
by  the  author  had  a  specific  gravity  of  0-9202  at  30  30  ('.. 
and  an  optical  rotation  of  — 31-3  in  a  100  mm.  tube  at 
3C  C.  When  cooled  below  20°  C,  it  yielded  a  deposit 
of  white  crystals  consisting  of  a  hydrocarbon,  melting  at 
li.'V  to  64  C.  The  oil  absorbed  oxygen  slowly  from  the 
air,  forming,  after  several  weeks,  a  thin  hard  film.  When 
distilled  under  a  pressure  of  40  mm.,  nearly  the  whole  of 
the  oil  passed  over  between  143=  and  149  t'.,  the  residue 
being  fluid  and  showing  no  sign  of  polymerisation.  The 
distillate  had  a  sp.  gr.  of  0  -9053  at  30°/30c  C.,  anil  when 
redistilled,  boiled  at  255:  to  207  C.  <7l>0  mm.)  leaving 
practically  no  residue.  It  was  found  that  cadinene 
constituted  a  large  portion  of  the  distillate  from  the 
original  oil,  but  no  other  crystalline  derivatives  could  be 
obtained.  The  distillate  absorbed  oxygen  on  exposure 
to  the  air,  gradually  becoming  viscous,  and  when  spread 
in  a  thin  layer  slowly  hardened,  and  became  darker  in 
colour.  The  optical  activity  of  the  oil  was  destroyed  by 
heat,  so  that  the  rotation  of  a  distillate  obtained  at  the 
ordinary  pressure  was  only  — 5-43  The  non-volatile 
portion  of  the  oil  (about  27  per  cent.)  contained  solid 
hydrocarbon  (m.  pt.  63:  to  65°  C),  which  separated  out 
on  the  addition  of  alcohol.  When  dried  in  vacuo  it  gave 
the  following  results  on  elementary  analysis  : — Carbon, 
85-43  :  and"  hydrogen,  14-94  per  cent,  ("total,  100-37). 
It  constituted  about  6  per  cent   of  the  original  oil  of  supa. 

Balao  :  Oil  of  Apitong. — This  resin  is  obtained  from  the 
Apitong  tree  belonging  to  the  genus  Dipterocarptts,  and 
is  in  common  use  throughout  the  Islands.  It  is  collected 
in  a  cup-shaped  cavity  cut  in  the  body  of  the  tree.  The 
freshly  exuded  product  is  white,  but  darkens  rapidly  on 
standing,  and  when  exposed,  in  a  thin  layer,  slowly  hardens 
to  form  a  tough  durable  varnish,  for  which  purpose  it  is 
used  by  the  natives  of  the  Philippines.  The  resin,  as 
thus  obtained  is  a  viscous  fluid,  containing  a  large  amount 
of  granular  solid  matter  in  suspension.  It  has  a  feeble 
but  distinctive  odour,  and  appears  to  be  soluble  in  all  the 
ordinary  solvents  except  alcohol.  It  hardens  when 
treated  with  steam,  and  cannot  be  distilled  under  reduced 
pressure  owing  to  frothing  and  solidification  of  the  partially 
dehydrated  residue,  and  the  only  way  to  remove  the  whole 
of  the  water,  which  appears  to  be  in  a  state  of  chemical 
combination,  is  to  apply  a  free  flame.  Oil  continues  to 
distil  after  removal  of  the  water,  and  the  distillate 
gradually  becomes  reddish-green,  until  at  270°  C.  signs 
of  decomposition  appear  in  the  flask.  Specimens  distilled 
in  this  way  yielded  about  50  per  cent,  of  distillate,  consisting 
of  water  with,  22  to  28  per  cent,  of  oil.  The  residue  was  a 
dark  brittle  product.  The  oil  obtained  by  direct  distil- 
lation had  a  b.  pt.  of  151°  to  154°  C.  at  40  mm.,  after  being 
fractionated  twice  under  reduced  pressure.  Its  optical 
rotation  at  30°  C.  was  +  78-5c,  and  its  sp.  gr.  at  30o/30°  C. 
0-9127.  Xo  solid  crystalline  product  could  be  isolated 
from  balao  oil.  but  the  author  concludes  that  it  is 
unquestionably  a  sesquiterpene  or  mixture  of  ses- 
quiterpenes. 

Malapaho  .  OU  <<l  Panao. — This  resin  is  obtained  from 
Dip!'  rocarpu  s  ix  rn.icipu.us,  the  method  of  extraction  being 
the  same  as  in  the  case  of  balao.  It  dries  more  slowly 
than  the  latter,  and  is  therefore  not  so  widely  used.  The 
fresh  resin  is  white,  and  viscous,  and  has  a  characteristic 
odour.  It  absorbs  oxygen  from  the  air,  becoming  dark- 
brown  in  colour,  and  when  exposed  in  a  thin  film,  hardens 
very  -low  ly.  When  heated  to  100°  C.  its  mobility  increases. 
in  which  respect  it  differs  from  balao.  It  is  soluble  in 
ether  and  chloroform,  and  partially  soluble  in  alcohol  and 
benzene.  When  distilled  over  a  free  flame  it  behaves 
like  balao.  A  specimen  examined  by  the  author  yielded 
25  per  cent,  of  water,  35  per  cent,  of  oil,  and  40  per  cent, 
of  solid  residue.  The  sesquiterpene  from  malapaho 
distilled  over  almost  completely  between  250°  and  261°  C. 
at  760  nun.,  and  when  purified  by  redistillation  under 
reduced  pressure  was  a  colourless  product,  with  a  sp.  gr. 
oi  0-9165  at  30°/30°  C,  and  a  rotation  of  "—54°"  in  a 
Inn  mm.  tube  at  30=  C.     The  solid  product  was  similar 


to  that  from  balao.  but  was  lighter  in  colour.  On  destruc- 
tive distillation  it  yielded  50  per  cent,  of  a  liquid  which 
partially  distilled  between  200  and  300°  C,  leaving  a 
residtie  resembling  rosin  oil.  Xone  of  the  constituents 
of  the  volatile  oil  of  malapaho  could  be  identified. 

Mayapis  Resin  is  obtained  from  the  Dipterocarpus  tree, 
mayapis  (1>.  anisoptera  Vidaliana)  and  is  regarded  by 
Tavera  as  identical  with  gurjun  balsam.  The  specimen 
examined  by  the  author  contained  15  per  cent,  of  water, 
and  25  per  cent,  of  sesquiterpene  oil.  which  could  be 
distilled  off  without  decomposition,  leaving  a  hard  residue. 
The  oil  purified  by  redistillation  at  17  mm.  was  light 
yellow,  and  had  the  characteristic  odour  of  the  resin. 
It  hoiled  at  132°  to  140  C,  (17  mm.)  and  had  a  sp.  gr. 
of  0-905G  at  30730  C.  The  original  resin  was  very 
viscous  at  the  ordinary  temperature  and  hardened  when 
heated  to  100°  C,  forming  a  white  solid.  The  same  effect 
was  produced  by  exposure  to  the  air,  the  resin  drying 
much  more  rapidly  than  either  balao  or  malapaho.  The 
properties  of  this  sample  were  quite  different  from  those 
generally  given  for  gurjun  balsam. — C.  A.  M. 

Terpenic  compounds;  Formation  and  distribution  of 

in  the  orange.     E    Charabot  and  G.  Laloue.     Comptes 
rend.,   1906,   142,   798—801. 

Young  leaves  and  stems  from  new  branches  were  examined 
in  .May  and  in  June  :  in  June  examination  was  also  made 
of  leaves  and  stems  from  branches  two  to  four  years  old. 

In  the  first  case  the  leaves  contained  much  more 
essential  oil  than  the  stems,  both  relatively  and  absolutely  ; 
in  the  second,  the  proportion  had  increased  in  the  leaves 
and  diminished  in  the  stems,  whilst  the  absolute  amount 
had  increased  in  both.  The  third  set  (from  older  branches) 
showed  a  decrease  in  the  proportion  of  essential  oil  in  both 
leaves  and  stems  ;  but  the  absolute  amount  in  the  leaves 
had  increased,  whilst  that  in  the  stems  had  diminished. 

The  essential  oil  contained  but  little  citral ;  that  from 
the  leaves  more  than  that  from  the  stems.  From  the 
first  to  the  second  stage  the  proportions  of  citral  and  of 
esters  had  both  increased,  the  combined  alcohol  more 
than  the  free.     Later,  esterification  became  less  active. 

—J.  T.  D. 

Buchu-camphor  ;    Decomposition  and   synthesis  of 

F.  W.  Semmler  and  McKenzie.     Ber..  190(3.  39,  1158— 
1170. 

After  reviewing  previous  work  upon  this  subject,  the 
authors  examined  Buchu-camphor  or  diosphenol, 
Ci0Hi6O2,  which  they  found  to  have  the  following  con- 
stants : — m.  pt.  after  several  recrystallisations,  83  — 
84°  C.  ;  b.  pt.  at  10  mm.,  109c— 110°  C. ;  optically  inactive, 
soluble  in  caustic  alkalis,  though  gradually  at  first.  It 
only  takes  up  one  acetyl  or  benzoyl  group.  It  gives  a 
mono-oxime.  m.  pt.  125°  C-,  which  cannot  be  changed  into 
a  nitrile.  On  heating  with  hydrochloric  acid  in  a  sealed 
tube,  it  is  converted  almost  entirely  into  thymol  with  a 
little  carvacrol.  On  oxidation  with  ozone  c-isopropyl-y- 
acetyl-n-butyrie  acid  is  produced.  Reduction  with  sodium 
and  alcohol  gives  a  glycol,  C1oH2o02>  which  is  oxidised 
by  permanganate  to  a-isopropyl-n'-methyl-adipie  acid. 
If  Buchu-camphor  be  oxidised  with  permanganate,  an  acid, 
CioHi604,  is  obtained.  This  on  distilling  in  vacuo  lose 
water  and  passes  into  a  keto-acid,  CioH1403,  which  melts 
at  104° — 105  C.  when  crystallised  from  water,  and  forms 
a  mono-oxime  melting  at  182  C.  The  synthesis  was 
accomplished  by  the  careful  oxidation  of  oxyinethylene- 
menthonc,  Ci,bi1802,  with  ozone.  The  diketone  produced 
is  inverted  by  acids  or  alkalis  into  its  enol  form,  dins- 
phenol,  identical  with  Buchu-camphor,  for  which  the 
authors  suggest  the  following  formula  : — 

CH3.C^C((J2H)  p^CH.CHCCHs);, 

— F.  Shun. 

1'intnc    hydrochloride    and    camphent    hydrochloride.     A. 
Hesse.     Ber.,   1900,  39,   1127—1155. 

PlNEXE  hydrochloride  and  camphene  hydrochloride  can 
both  be  made  to  react  with  magnesium  to  form  the 
Grignard  magnesium  compounds.  These,  on  treatment  with 
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water  decompose  :-R.MgX  +  B.0      R  B  ;   «    0H)X. 

,    ,    SnYne-mag i    bydxocfloride    I    camphene. 

,,,,' hydSochl le,    when     decomj 

v     yield    the    same    camphane,    meltir, 
n,;.'  magnesium    compounds    are    readilj     produced 

adding   the  respective  hydrochlorides  <;>  ■   react 

„u-K   Btarted'bet n  n  *  «  «J" 

ound.     Or.  the  I  >de  can   be, 

an  alkyl-magnesium  halide  alreadj  formed.     With  pinen 

hvbtohloride    80     85    per    cent,    is    verted    into 

IS    com, id,    tl  l'>'1;"'1" 

canfphene,    .'....H...     About    60  "'■ 

odd,,,,!.- .-  inverted  into  the  magnesium  eompound 

Sereat  into  hydrodicamphene,  which,  as  f  ai  as  Id  b, 

asoertained,  was  identical  with  that  obtained  from  pinene. 
-,a„H,m,n  hydrochloride   be  oxidised   by  the 
alw  decomposed  with  water,  borneol  .  .1,,  ,,nn,,,»l 
„,„,„,,.   with  We  hydrodicamphene  and  a   little 
bomeol.     Camphene-magnesium  nydroohlonde  on  o 
tion   and   treatment    with    water   gives  45   per   cent   of 
alcohols     -•  3     bomeol     and     I   §     isoborneol,    21     per 
',     ,     of    hydrodicamphene,    and     about    34    per    cent 
of  camphene  and  camphane,  but  the  camphanejpmduced 
,„  overv  case  is  inactive.     But  bomeol  and  hydrod ...  ... 

pheneVJhenever  produced  are  active,  d  an  Mt.ve«utoM 
has  been  the  starting  point  The  author  concludes  that 
,„„,„,  hydrochloride  and  bomyl  chloride  are  identical. 
\lso  that  the  chlorine  atom  in  camphene  hydrochloride 
is  attached  to  the  same  atom  to  which  chlo  ached 

optoSe  hydrochloride;   and  that  b  ,,..1...™,... 

arestareoisomeric  secondary  alcohols       Che   pr. 
the  reaction  were  as  s  rule  complex  mixtures  of  the  fo 
ino  compounds  :-unchanged  substance,   pinene  or  cam- 
phene  hydrochloride  ;   camphane  and  camphene  ;  borneo 
and  isoDOmeol ;  hydrodicamphene.     Details  are  given  fo. 
the  determination  of  their  respective  amounts.— *\  amis. 

Klh„l  alcohol  fri  e  lro,n  old,  hydt  .    Pr,  paraHon  of  _ 

in  „il  and  fat  analysis.     F.  L.   Dunlap.     J.  Amer. 
(.'hem.  Soc,  1906,  28.  395 
The  method  proposed  is  a  modification  of  thai  devised 
bv  Winkler  (this  J.,    1905,  1253),  (or  the  preparati. 
F„re  absolute  ethyl  alcohol.     One  litre  ol  95  per  cent 
alcohol  is  «ell  mixed  with  a  solution  of  1-5  sdvei 

nitrate  in  about  3  c.c.  ol  water,  and  »  cold  -  lutaon  of  3grms. 
ol  potassium  hydroxide  (purified  bj  alcohoUui  10— 15 
of  alcohol  is  slowly  poured  in,  without  shaking,  the 
alcohol  is  allowed  to  stand  over  night  or  until  the  pre- 
cipitated silver  oxide  has  settled,  and  the  clear  solution 
J  withdrawn  and  distilled.  The  product  dissolves 
potassium  hydroxide  to  a  colourless  solution.  Lne 
method  is  not  applicable  to  methyl  akohol.— A.  &. 

Chloroform  and  ether  ;  Evoluti,  — — 

L.  Rosenthaler.     Arch.   Pharm.,   L906,  244,  24— 25. 

When    chloroform    and   ether   are    mixed,    undi 
conditions,a  notable  rise  of  temperature invariaMj  ei 
compound  hem-  undoubtedlj  formed.— J.  u.  h. 

Polyhydric  phenols;  Catalytic  action  of  alkali  and 

salts  in   fixation   o)  atmospheric  oxygen    y  ■ 

E.  Fouard.     Comptes  rend..  1906,  142.  796     798 
fa  presence  of  haJides,  the  absorption  of  oxyj  a  the 

air  by  solutions  of   guaiacol  and  quino    (hydro. 
is  very  much  more  ia,...l  than  without  them.      Che  order 
of  activity  of  the   metals  tried,  is:^odiu 
calcium,    'potassium,     barium,    lithium,    strontium       1  he 
first  four  of  these  are  among  the  elements  always  found 
in  living  organisms.     Oxy-salts— sulphates,  nitn 
—do  not  exhibit  this  accelerating  power  in  the  same  way 
as  halides. — J.  T.  D. 

Benzyl-    ami    phenytborneols,    and   Ou    productt 

dehydration,    benzyl-   and    |  _->    il;yur 

and  E.  Bauer.     Comptes  ..nd..  1906,  142.  ....     681. 

X'HCH,,C„H,        . 
-        ,dary        a-Uiizylbonifol        CsHu\pHOH 

obtained  quantitatively  as  a  viscous  oil,  by  reducing  I 

camphor  in  absolute  alcohol  by  means. ot  a  larg. 

sodium.      It   hods  at    179      181     C.  under  13  mm.,    has 


an    n     1-1325   and    rotan    i 
£eldsan  acid  phthaU 

,  „„li 'l  bavin. 

han   the   origins        I 
obtained  along  with  the   phthalate,  o.  bj  «wj- 

henesobtai,  '"'•, 

and,,,,-  ;-' 

benzylboi 

Tertiary      0-benzylborneol      CgHM       ,',,  ,||  >r||  .<  .  II-, 
prepared    1,   bating  camphor   with   ph.  |um 

bronude  in  ethereal  solution,  bods  at    65        .;■         mder 
ID  mm.,  and  has  a  ro  '- 

^adily  dehydrated  bj  heating  with  pyi  "'• 

oHwhalicanhydricle,  yielding   ben; 
,,  .'i    c      and    lajvorotatorj   L«]d        60  44        \   small 

art  of  a  liquid  i lerideisatthe 

Sounding  tertiary  phenyl  pounds  are  similar 

and  similarly  obt  lined. 

i  i  . 

11   •        OH 

like   tertiary    benzyl-bo. I.      It    ii    an    oil    rfistiUing 

between   157    and    158    C.  nude,    12  mm.     At    MJ      .  w 

I,;'" ,     crystalline     , On     heatmgj^  w,Ji 

pyruvic      acid,     l-phenylcamphene,      C8H,,  fl      _ 

produced.  —J.  T.  D. 

Oxida 

....     u.   Bradshaw       imei    I  hem.  J.,   l->0u, 

35.  326—335. 
\  srn.v  was  made  of  the  relative  rates  oi  oxidation  by 

1„„(.  ,    :!„e.ofthethrce,.omer,desofeachof 

Uowing:  -hydroxybe,  azoic 

j,     mtrophenoK    nitranilines    and    tolmdines.     U 

,     utv  was  shown  only  when  oxidate.,,  was  earned  out 

n  alkaline  solution;    m  tins  case  the  .Inferences  ,n  the 

rate!  ot  oxidation  w^re quite  marked  the  rate  decreaamg 

from   the    m-   to   the   p-compound.      lhe   effect   ot   alkali 

de,"-n.l'    rather  on  ite  concentration  than  on  the  quantity 

present. —  I'    F    B 

^rr,^';;.  *■ sc  i 

Trans.,  1906,  89.  357—365. 
Jowsra  and   Marshall  have   previously  shown  that   the 
S  rotatory   power  of    pilocarpine  or  .so-pdocarpme 

■  ,  a      eou~  solution  is  diminished    by  addition 

ka      Vninimun,  value  being  obtained  when  one  molecular 

pr^rtioZtllkal,  is  picscm.      Kurihenn.  re  the  solution 

Lftreated  no  longer  exhibiU  ^'Yv^Z    vUsi 

logical  actum  ol  pUocarpme  (Marshall,  J.  lh>  -oh   i-'«-  ^ 

This  change  is  attributed  te  -  '°  lr 

SeiS8 action   between  a   lactone  and  the  corres- 

b.;»:^;;:,.;-:r;,:::i/;;::;::v-::;:v:::'w 

Comdex,  but  also  on  the  nature  of  th  ^ 

to  it     which   must   contain  ilia   bei  -»  « 

aU^hatic   h ydroxyl  in  the  side-chain  contaunng       c   car- 

,,oxyi  group. ;/^-::,z:t,i;.,;;;u  proto. 

tropemes.     n-.     phthaiiua  rfycoUyl-tropeinee, 

catechyl-.      methypaia,,,,!-.  Zt\biU    the 

arranged    in    ordet     ot     activity, 

conditions  given  by  Ladenburg  appeaxt 

favourable  for  the  - 

terebvltropelnewhi.  uA^new    n, 

exhibits  a  distmctmydna  A    «u  ^     - 

mentioned    were    much     less    acme 

homatropine. 
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OlycoUyUropeme,  CH2(OH).CO.C8HMON,  was  prepared 
by  neutralising  tropine  with  glycollic  acid  and  digesting 
the  resulting  solution  with  dilate  hydrochlorii  acid 
( 1:40)  for  24  hour?  on  the  water-bath.  After  purification, 
the  base  formed  laminar  crystals  melting  at  113—114  C. ; 
m.  pt.  of  the  hydrochloride  is  171°— 172°  C.  The  remaining 
four  tropeines  were  prepared  by  passing  hydrochloric 
acid  gas  through  a  solution  of  tropine  neutralised  with 
the  acid  in  question,  and  maintained  at  a  suitable  tempera- 
ture for  two  to  three  hours.  Hethylparaconyli 
t.0<aCH^CH3)>c,H  CQ XsHu0X 

was  obtained  as  a  colourless  oil  ;  m.  pt.  of  hvdrobromide. 
196°— 197°  C     Terebyltrop 

C0<^CCHH.3)!>CH  ■<-''  »•<  'sH14«  -»N"- 

formed  small  diamond-shaped  crystals,  melting  at  66°— 
07-  C.  :  in.pt.  of  hydrochloride.  821  C.  Phthalidecarboxyl- 
trop 

r  H   ^CH-CO.C8H14.».\. 

formed  square  laminar  crystals,  melting  at  79; — s0:  C.  ; 
m.  pt.  of  hydrochloride.  242° — 244c  C,  with  decomposition. 
Protocatechyttropeine,  C6H3(0H)2.G(  t.CgH14(  IN,  separated 
from  alcohol  in  stout  acicular  crystals,  melting  at  253c — 
"254    C.,  with  decomposition. — A.  S. 

•  .■    Analysis  of  tht   vlkaloids  of  Java .     A 

de  Jong.     XXIII..  page  395. 

Sapindus   rarak ;    Constituents  of  the  fruit  of .     O. 

May.      XII..   page  382. 

Xanthic    i  -  .-     Action    of    ok    copper.     X. 

Slomnesco.     XXIV.,  page  395. 

Cod  liver  oils  ;  .      L.   II.    Tolman.      XII., 

page  382. 

United  States  Patents. 

Alkyloxyacetyl   cyanamidi    and   process  of   making   sa 
A.  H.  ( '.   Heitmann  and  E.  C.  Clemmensen,  Assignors 
to    Parke.    Davis   and   Co.,    Detroit,    Mich.     U.S.    Pat. 
814.693.  March  13,   191 

ALKVi.HviiitoxYACETYLCVANAi'ir.r.s  are  obtained  by  the 
condensation  of  alkylated  hydroxvaeetie  acids  and 
cyanamide  or  urea,  tlie  oxygen  of  which  is  substituted. 
By  hydrolysis  of  the  product,  the  correspondint;  alkvl- 
hydroxyacetylurea  is  obtained.  Diethylhydrosyacetyl 
cyanamide,  obtained  by  condensing  diethylhydroxyacetic 
acid  with  cyanamide.  is  a  colourless  crystalline  substance 
of  m.  pt.  235  C.  soluble  in  water  and  alcohol,  but  insoluble 
or  only  slightly  soluble  in  organic  solvents.— T.  F.  B. 

Alkytaminoaeetopyrocatechol  and  process  of  making  same. 
F.  Stolz.  Assignor  to  Farbwerke  vorm.  Meister,  Lucius 
urn  I  Bruning,  H  delist  on  Maine,  Germany.  U.S.Pat. 
815,653,  Manh  20,  I' 

See  Eng.  Pat.  22,064  of  1904 ;   this  J.,  1905,  43.— T.  F.  B. 

Medicines;    Process  of  making .     R.  Gross,  Rasten- 

berg,  Assignor  to  Ferro-Pho.-phai  i ....  E.  Schramm  und 
Co.,  Hamburg,  Germany.  U.S.  Pat.  810.547.  March 
27.   1906. 

SEEFr.  Pat.  343,174of  1904  ;  this  J.,  1904,  1040.— T.  F.  B. 

Fkench  Patent. 

Organo-magm   iun    compounds;    Process  for   preparing 

and  oxidising   [Preparation    of  Chem. 

Fabr.  auf  Actien,  vorm.  E.  Schering.  Fr.  Pat.  359.547, 
Nov.  2,  1905. 

By  the  action  of  magnesium  on  a  solution  of  pinene 
hydrochloride,  hydrobromide  or  hydriodide  in  a  suitable 
solvent  (e.g..  ether,  or  a  hydrocarbon),  in  presence  of  some 
substance  which  acts  caialytically,  (iodine,  an  alkyl  or 
aryl  halide,  ftc),  organo-magnesium  halides  of  the  general 
formula  C10Hi7MgX  are  obtained   in  good   yield  (80    to 


85  per  cent.);  these  possess  the  property  of  absorbing 
oxygen,  forming  complex  products,  which  are  convened 
into  borneol  by  decomposition  with  dilute  acids. — T.  F.  B. 

German  Patents. 

Anhydrides    of    monobasic    organic    acids  .■     Process    for 

preparing .     Verein    f.    Chem.    Ind.     Ger.     Pat. 

103,103.  June  20,  1902.  Addition  to  Ger.  Pat.  161,882, 
Mai.  h  30.  1902. 

The  mixture  of  alkali  and  alkaline-earth  salts  of  the  acid 
is  treated  with  phosphoryl  chloride  or  carbonyl  chloride, 
instead  of  with  sulphnryl  chloride  as  in  the  principal 
patent  (this  J..  1905.  1323).  The  yields  are  stated  to 
be  much  higher  when  the  above  modification  is  introduced, 
and  the  risk  of  the  formation  of  mixed  chlorides  is  avoided. 

— T.  F.  B. 

Phenylglycin  ;  Process  of  preparing .     E.  Lippmann. 

Ger.  Pat.  103.515,  June  9,  1903. 

Phexy'Li.lyhna.mylestf.r  is  saponified  by  heating  with 
concentrated  caustic  soda  solution,  and  the  sodium  salt 
of  phenylglycin  is  then  liberated  by  means  of  acid  ;  the 
saponification  had  only  been  possible  previously  by  the  use 
of  alcoholic  alkali  solutions.  The  yield  by  the  above 
process  i-  stated  to  be  about  97  per  cent,  of  the  theoretical 
yield,  whereas  that  from  aniline  and  nionochloroacetie 
arid  is  only  about  33  per  cent. — T.  F.  B. 
l.Z-DialkylpyrogaUol  ethers;    Process  of  preparing  . 

Basler    Chem.    Fabrik.     Ger.    Pat.    162,658,    June    16, 

1803. 
1.3-Diai.kylpy'rouallol  ethers  are  obtained  from  the 
tualkyl  ethers  of  gallic  acid  or  of  pyrogallol  by  heating 
under  pressure  with  alkali  or  alkaline-earth  hydroxides 
in  aqueous  or  alcoholic  solution.  The  products,  which 
had  formerly  only  been  obtained  in  small  quantity  from 
beeeh  wood  tar,  are  applicable  to  the  preparation  of  per- 
fumes, photographic  developers,  dyestufis  and  pharma- 
ceutical preparations. — T.  F.  B. 

Beech  xcood   tar ;    Process  for  preparing  an  alkali -soluble 
id  from which    is   solid  at  the   ordinary  (em- 
ire.     Chem.  Fabr.  Florsheim  Dr.  H.  Xoerdiinger. 
Ger.  Pat.  103.440.  June  18,  1903.     III.,  page  307. 

Glyoxylic    arid,    its    esters    and    amide,  and    phenylglycin 

and  ./.   d\  rivatii  P 8   ^or  preparing from 

oxalic  acid  ami    its  derivatives  by  electrolytic  reduct 
Kinzlberger  und  Co.       Ger.  Pat.  103,842.  Sept.  10.  1903. 

Oxajuc  acid  and  its  esters  and  amide,  as  well  as  its  other 
derivatives  which  are  capable  of  reduction,  are  reduced 
electrolytic-ally,  with  a  lead  cathode,  in  presence  of  sul- 
phuric acid  (containing  2  to  90  per  cent,  ot  monohydrate), 
in  a  cell  provided  with  a  diaphragm.  The  current  may 
be  from  2  to  10  amperes  per  sq.  in.,  and  the  temperature 
of  the  electrolyte  must  be  kept  low.  Glyoxylic  acid  and 
its  derivatives  are  produced  in  good  yield.  By  replacing 
the  oxalic  acid  by  oxanilic  acid  or  its  derivatives,  phenyl- 
glycin or  one  of  its  derivatives  is  produced. — T>  F.  B. 

Esters  from  alcohols  mid  phenols;   Process  of  preparing 
.     J.  Houbeu.     Ger.  Pat.   102.803,  Dec.  8,  1903. 

This  process  is  for  the  esterification  of  alcohols  and 
phenols  which  are  unstable  under  the  ordinary  conditions 
of  preparation  (e.g.,  benzyl  alcohol).  The  alcohol  is 
added  to  an  ethereal  solution  of  an  alkylmagnesium 
chloride,  and  after  some  time,  the  anhydride  or  chloride 
of  the  fatty  acid,  also  in  ethereal  solution,  is  added,  the 
mixture  being  cooled  during  the  whole  reaction.  The 
following  equations  represent  an  instance  of  such  an 
esterification  : — 

C6H5.C H.,(  I H  +  Co H5.\lgCl  =  C6H5. CH,OMgCl  +  C,H6  ; 

C6H-('H.,nML'Cl  +  (CH3CO)oO  =  C6H5.CHob.COCH3  + 
CH3CU.O.\Jl.C1. 

— T.  F.  B. 

Condensation    products    from    aldehydes    and    negatively 

substituted   acetic   acids  ;     Process   of  preparing . 

E.  Knoevenagel.  Ger.  Pat.  104.290,  Jan.  23,  1904. 
Addition  to  Ger.  Pat.  156,560,  Dec.  10.  1902.  (See  this 
J.,  1905.  689.) 

Cvclic  aldehydes  are  condensed  with  equimolecular  pro- 
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portions  of  a  m  gativi  Ij  substituted  acetic  aoid  in  | 
..i  a  quantity  ol  i  i  a  primary  01  »  condar; 

insufficient  to  neutralise  the   whole  oi   tl Ived 

•  t uriiisj  thi  :l"'  stated  to  I t 

ii  al  \  alue.      I    P.  B 

Dihalogenaltd  aliphatic   compounds 

,01    thi    acyl 
lh,  ir    decomposition     with     wall  r.     E. 
.    Pal    104.31  5,  March  22,  19(M 
The   benzoyl-   or  other  aromal  derivative   oi   a 

Cy0|  adar}  base  is  beab  'I  with  a  i  hosphorua  1 1 

halide.     The   dihalos  vative,    ol    the 

i: 
general   formula,   C,  II  ,'  '  i,  \      i ,    maj    be   di  i  o  i  , 

by  beating  in  two  ways,  viz.,  to  form  an  open  chain  imino 
,  hi,,.  CO :  NR.RC1,  or  to   fi 

pound,   ClRRCt   and  a   nitrite.     When  the 
i mil,  is   treated    with   water   and   saponified,  a 

chlorinated  amino-compound,   MI.K.Kel.  is  formed. 

I     I'.  15. 

Alcoholates  o/  tht   alkali   metals;    Process  for  ,     pa 

alkali  hydn  G.  Imbert  am 

\\     Kraft.     Ger.   Pat.  164,297,  Aug.  '-'.  1904. 
at  k ah  hydroxide  is  dissolved  in  a  monohydroxylated 
ihol   ot   the    paraffin   series,    in    presence   oi    calcium 
i  v!  ure  "i  i  alcium  cai  bide  and  lime  :    the 
-  filtered,  and  the  filtrate  evaporated 
The   resulting   alcoholate    is   stated    as    very    pure,    and 
stable  when  kepi  out  oi  contact  with  air.      I.  !■'.  B. 
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ntinued  from  jiage  336.) 

.   Absorptioi  '  the . 

A.  von  Hiibl.     Phot.  J.,  1906,  46.  133—137. 

I  he  absorption  spectra  of  all  cyanine  dyestuffs  ari 
terised   bj    two   bands,   the  one   towards   the   red    I 

called  ".  the  other.   ■> ;   tl in        pari  oi   the   bands 

nearly  constant  under  different  conditions.  l>ut 
their  mtcn<ity  and  position  in  the  spectrum  vary.  In 
aqueous    -  Ol     the    ordinary    Cyanines  (Lepidine- 

quinoline  Cyanines),  the  a-band,  and  in  alcohoUc  solutions 

id. ami  is  almost  invisible;  the  solution  in  alcohol 
and  water  show  -  both  bands,  the  positions  of  the  maxima 
being,  a,  610;  5,  560,  for  gelatin  emulsions.  The 
-  (Quinaldine-quinoline  Gyanines)  show  both 
bands  in  aqueous  as  well  as  in  alcoholic  solutions,  the 
maxima  in  a  dyed  gelatin  emulsion  being  at  oSO  [a.)  and 
:>35  (/J).  Recently  a  new  series  of  Cyanines  containing 
no  quinoline    has    been   introduced   (the    "  Dicyanines, 

dilepidine  cyanines),  which  possess  great  powei 
sensitising  to  red  fight;    they  show    two     a-bands  and 

i-band,  equidistant  in  the  spectrum  :   the  positions  of 
the    maxima    on    collodion    emulsion     were: — at,    640; 

-  '45  ;      the   colour    sensiti\  ei 

i-  also  -m.  jular  throughout  the  spectrum.      The 

sensitising   action  ot   the   Cyanines   corresponds   to   their 

iption  spectra  in  the  solid  state.  The  solutions  of  the 
Cyanines  in  alcohol  and  in  water  contain  the  dyestuS  in 
different  forms  ;  they  differ  in  colour,  and  also  in  that 
the  aqueous  solutions  arc  almost  colourless  when  filtered. 
The  different  colours  of  the  solutions  are  not  dui 
differences  in  the  dispersive  power  of  the  solvents,  since 
both  solutions  show  the  absorption  bands  in  the  same 
position,  but  in  greatly  differing  intensity. — T.  F.  ii. 

English  Patent. 

Colouring   matters  of  tin   quinoline   group  \Cyanim 

stuffs]  ;     Manufacture   of  blue    and   photographic 

nsitised  therewith.     O.  Imray.     From  .V 
Lucius  and  Bruning.     Eng.  Pat.   16,227,  Aug.  9,   1905. 
1\  .  page  36S. 


..    II      I'M  I 

Photograpl 
,iti,  ,    ■  cposun    I,,   light.     Neui     PI 
\   G.    Kr.  Pat.  359,218,  \.n    7, 

Silvxb  bromide  prints  may  be  d  by  immei 

m  solution 

lodium,  ammonium  or  magnesium  chloride,  rhe  colour- 
less images  thus  produced  onlj  return  to  their  original 
form  after  considerable  exposure  to  light.      I    V.  I!. 

Photographic  /Jat,  ,,r  film.     \\    I  Kelly  and  .1    \ 

Bentl Ir     Pat.   359,628,    Nov.   20,    1905      Undei 

lni.  Conv.,  Nov.  .lo.  1904 

She  Eng.  Pat  26  0  104  :   this  J.,  1906,  135      III: 

.1  \s     I'm  BNT, 

l.3-Dialkylpyrogallol  ethert      Proa       of  preparing . 

Fab:      G       Pat.  162,658,  June  16 
\  \ ..   page  392. 
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am  pag    33/ 
Engi  esh    Patj 

Explosives;    Impts.  in     -  .1.  Wetter.  London.     From 

rVestfalisch-Anhaltiscl  toff-Akt.-l 

Eng.  Pat  6361,  March  25,  1905. 

See  Fr.  Pat  352,750  oi  1905;   this  J.,  L905,  987.     T.F.B. 

Explosives;   Impts.  in .     C.  G.  Demetriade,  Wen 

Koumania.    ('.    Jonescu,    Galatz,     Etoumania,    and    C. 
William-.  London.     Eng    Pat  5985,  March  21,  1905. 

A  MIXTURE  of  potassium  chlorate,  say  650  grins.,  with  fin 
divided  cellulose,   saj    60  grms.,   is  introduced  into  con- 
tainers of  cotton,  or  the  like,  which  arc  then  impregnated 
with  a  solution  acid,  say   104  grins.,   in  i. 

nitrobenzene,  say  'Jiio  grms.  The  resulting  explosive  has 
a  sp.  gr.  of  about  2-5.     It    is   said   b  stable  and 

safe  for  transport.  It  does  nol  freeze  above  6  C,  and  is 
not  injured  by  subsequent  thawing.  It  is  detonated  by 
mercury  fulminate  in  the  usual  way. — C.  A.  M. 

United  States  Patent. 

Explosive  compound.  L.  E.  Hathaway,  Administratrix 
of  G.  M.  Hathaway,  Assignor  to  Hathamite  Co.,  Wells- 
boro.  Pa.     U.S.  Pat  815,821,  .March  20,  1006. 

EIGHT     explosive      mixtures      are     specified. 
respectively-  of  {a)  an   oxidising  agent,   paraffin,   benzene, 
and  dinitrophenol,  alone  or  combined  with  (1)  collodion, 
ollodion  and  carbon. 

(b)  A  metallic  nitrate,  dinitrophenol,  collodion,  a  hydro- 
carbon, together  with  carbon  or  pulverised  wood  charcoal. 

(c)  Paraffin,  carbon  and  dinitrophenol.  together  with 
(1)  a  metallic  nitrate  and  collodion,  or  <-)  paraffin  oil  and 
barium  nitrate.  —  B.  J.  S. 

French  Patents. 

Explosives  ;  Chlorate .     L.  Thomas.    Fr.  Pal 

Nov.  17,  1905.     Under  Int.  Conv..  Dec  12,  1904. 

See  Eng.  Pat.  8746  of  1905;    t]  ■■"•.  986.— T.F.B. 

Nitrating  apparatus  ;  Apparatus  for  the  automatic  immer- 
sion  of  cotton    in   centrifugal .     H.    M.    WolfshohL 

Fr.  Pat.  359,u-2o.  Nov.  20,  1905. 
The  invention   consists   of  an  appliance   which   canjbe 
fixed  to  a  centrifugal  nitrating  apparatus  for  the  purpose 
of  immersing  cotton  automatically  in  the  acid. — B.  J.  S. 
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{Continued  from  page  330.) 

APPARATUS,  Etc. 

French  Patent. 

Oases;     Apparatus    for    [Automatic]    analysis  •  of . 

Monopol  Betriebskontroll-Apparate  K.  Steinbock.  Fr. 
Pat.  359,352,  Nov.  2.  1905.  Under  Int.  Conv.,  Dec.  7, 
1904. 

The  gas  to  be  analysed,  is  aspirated  through  an  inverted 
U-shaped  tube,  which  serves  to  measure  off  the  sample, 
and  is  contained  in  a  vessel  into  which  water  is  continuously 
flowing.  When  the  water  reaches  a  certain  level  in  the 
vessel,  the  gas  inlet-  and  outlet-tubes  become  sealed  off, 
and  the  measuring  tube  then  contains  a  definite  volume 
of  the  sample.  As  the  water  continues  to  rise  in  the  vessel, 
the  sample  is  driven  over  into  a  second  vessel  containing  an 
appropriate  absorbent  liquid ;  the  unabsorbed  gas  is 
led  up  into  an  inverted,  graduated  bell,  floating  in  a  non- 
volatile liquid,  and  the  height  to  which  the  bell  rises 
indicates  the  volume  of  the  unabsorbed,  and  hence  the 
percentage  of  absorbed  gas.  The  apparatus  is  provided 
with  an  automatic  device  for  registering  on  a  diagram 
the  proportion  of  absorbed  gas;  and  various  devices  for 
automatically  filling  and  discharging  the  apparatus, 
adjusting  the  pressures,  &c,  are  described. — H.  B. 

INORGANIC— QUANTITATIVE. 

■Cadmium  ;      Determination      of .       H.      Baubigny. 

Comptes  rend.,   1900,   142.  577—  580. 

Cadmium  sulphide  in  contradistinction  to  all  other  cad- 
mium salts,  which  are  easily  decomposed  on  heating. 
especially  in  contact  witli  organic  matter,  can  be  heated 
for  the  incineration  of  the  filter  paper,  without  any  loss 
of  metal,  to  a  temperature  of  500'  C,  provided  always 
that  it  contains  neither  traces  of  a  volatile  salt  such  as  the 
chloride,  nor  an  organic,  salt,  which  would  decompose  at 
this  temperature.  A  very  accurate  method  of  estimating 
cadmium  is  based  on  this  observation.  (For  details  of 
method,  see  following  abstract.) — E.  F.  A. 

Cadmium;      Determination      of     — 
Comptes    rend.,    190lj,    142. 

The  solution  of  sulphate,  containing  not  more  (unless  the 
amount  of  cadmium  be  considerable)  than  2  c.c.  of 
concentrated  sulphuric  acid  per  100  c.c,  is  heated 
to  from  K5: — 9(1"  G,  hydrogen  sulphide  is  passed 
through  it  till  it  has  cooled  "to  50—55  ('..  and  it 
is  then  allowed  to  stand  for  three  to  four  hours. 
The  precipitate  thus  formed,  is  very  dense  and 
readily  removed  from  the  precipitating  vessel.  It  is 
filtered  and  washed  with  water  (any  sulphide  adhering  to 
the  delivery  tube  is  dissolved  by  hydrochloric  acid,  which 
is  kept  for  use  at  a  later  stage),  the  filter  dried  by  blotting 
paper,  put  damp  into  a  porcelain  crucible,  which  is  placed 
in  a  porcelain  capsule  and  carefully  heated  till  the  drying 
and  charring  of  the  paper  are  complete.  Then  the  flame 
is  increased,  an  inverted  funnel  being  placed  as  a  ja<  kel 
round  the  crucible,  till  the  filter  ignites  and  burns  away. 
The  sulphide  is  then,  after  cooling,  dissolved  in  the  hydro- 
chloric acid  used  to  clean  the  delivery  tube,  and  evapor- 
ated with  a  few  drops  of  sulphuric  acid",  all  these  operations 
being  conducted  in  the  crucible.  When  the  temperature 
reaches  400° — 4501  C,  pure  and  stable  cadmium  sulphate 
remains,  and  is  weighed  after  cooling. — J.  T.  D. 

Hydrosvlphitef    and    hydrosulphitt     compounds;      V 

mination    of    .     A.    Seyewetz    and    Bloch.     Rev. 

Gen  Mat.  CoL,  1906,  10,  101—103. 
When  sodium  hydrosulphite  is  added  to  a  solution  of 
silver  chloride  in  excess  'it  ammonia,  there  is  an  immediate 
precipitation  of  silver:  2AgC1  +  4X11^  -r  Xa2S204-l- 
2H20  =  2XaCl-r2(XH4)2S03+Ag2.  The  amount  of 
silver  produced,  depends  solely  upon  the  amount  of 
hydrosulphite  present,  and  is  not  affected  by  the  oxidation 


H.     Baubignv. 
792—793. 


products,  sulphites,  bisulphites,  or  thiosulphates.  The 
sodium  hydrosulphite  solution  is  added  to  four  or  rive 
times  the  equivalent  amount  of  silver  chloride  dissolved 
in  excess  of  ammonia.  The  silver  is  collected,  ignited,  and 
weighed.  The  amount  of  fornialdehyde-hydrosulphite, 
CH20,  XaHS02,  H20,  present  in  "  hyraldite  "  for  instance, 
can  be  determined  as  follows  :  The  solution  is  added  to 
four  times  the  equivalent  quantity  of  silver  chloride  in 
excess  of  ammonia,  and  the  mixture  heated  nearly  to 
boiling  for  four  to  five  minutes.  The  silver  is  collected  and 
weighed.  One  molecule  of  the  formaldehyde  compound 
reduces  2  mols.  of  silver  chloride. — F.  Shdn. 

Sodium     sulphide;      Analysis    of    commercia' .      R. 

Blondel.     Bull.  Soc.  Iml.   Rouen,   1906;    Cheni.  Zeit, 

1906,  30,  Rep.  94. 
The  novelty  of  the  Battegay  method  consists  in  the  ease 
with  which  the  sulphide  can  be  determined  in  presence 
of  thiosulphatc  and  other  technical  admixtures.  The  free 
alkali  is  first  saturated  with  acetic  acid,  and  a  titrated 
solution  of  zinc  sulphate  is  added,  the  end  point  being 
detected  by  means  of  cadmium  sulphate  paper.  When  the 
tot  paper  no  longer  assumes  a  yellow  tinge,  the  precipi- 
tation of  the  zinc  sulphide  is  complete. — C.  S. 

Arsenic  in  wall-papers,  fabrics,  .it.  ;  Note  mi  tin  appli- 
cation   of   tin    electrolytic    method   to   the    determination 

of  .     T.   E.   Thorpe.     Chem.  Soe.  Proc,   1906,  22, 

73. 
Known  quantities  of  the  material,  as  a  rule  about  2  grms., 
are  moistened  with  lime  water,  mixed  with  calcined 
magnesia,  dried,  and  charred.  The  ash  is  treated  with 
dilute  sulphuric  acid,  half  a  grm.  of  potassium  meta- 
bisulphite  added,  the  solution  boiled  and  diluted  to  a  definite 
volume,  and  the  whole  or  an  aliquot  portion,  depending  on 
the  amount  of  arsenic  suspected  to  be  present,  is  added  to 
the  electrolytic  arrangement  already  described  (this  J.. 
1903,  965).  The  deposit  of  arsenic  so  obtained  is  then 
compared  with  deposits  obtained  in  precisely  the  same  way 
by  the  addition  of  known  quantities  of  arsenic,  ranging 
from  0005  to  00125  iiigrm,  ot  arsenious  oxide,  to  materials 
free  from  arsenic,  as  in  the  method  of  testing  brewing 
materials  for  arsenic  already  described  [loc  at.).  A  single 
incineration  of  the  suspected  material  suffices  for  several 
tests.  The  amounts  ot  lime-water  and  magnesia  recom- 
mended to  be  used  have  been  proved  by  direct  experiment 
to  retain  amounts  of  arsenic  ranging  from  0-0025  to  5 
ingrnis.  when  contained  m  2  grms.  ot  wool  or  paper. 

Many  samples  of  woollen  materials  met  with  in  commerce 
contain  very  notable  quantities  of  arsenic,  arising  probably 
from  the  wide-spread  use  of  arsenical  dips. 

Acid;    Volumetric  determination  of  fret ittti  pr<  send 

of    iron     sails.     C.     C.     Allium.     Chem.     Soc.     Trans., 
1906,  89,  470—473. 

In  the  volumetric  determination  of  free  acid  in  chalybeate 
water.--  it  is  necessary  to  remove  iron  from  the  solution 
before  titrating  with  alkali,  as  otherwise  the  colour  change 
of  the  indicator  is  obscured.  The  method  recommended 
by  the  author  for  separating  the  iron  is  based  upon  the 
fact  that  with  ferric  salts,  sodium  dihydrogen  phosphate 
gives  a  precipitate  of  ferric  phosphate,  with  simultaneous 
formation  of  free  acid,  according  to  the  equation  : — 

Fe2(S04)3  +  2XaH2PO4  •_•!•',  1'04  + Xa2S04  +  2H2S04. 
100  c.c.  of  the  acid  solution  containing  iron  salts  are 
treated  \wth  excess  of  a  10  per  cent,  solution  of  sodium 
dihydrogen  phosphate,  the  precipitate  is  filtered  off,  and 
the  filtrate  titrated  with  N,  10  sodium  hydroxide  solution, 
using  Methyl  ( irange  as  indicator.  This  gives  the  amount 
of  free  acid  originally  contained  in  the  solution  /Jus  that 
liberated  from  the  ferric  salts  present,  and  the  latter 
quantity  can  be  calculated  from  the  proportion  of  ferric 
salts  determined  in  a  separate  portion  of  the  solution. 

—A.  S. 

ORG.  I  NIC—QUANTl  TA  TIVE. 

Dimethyl  sulphate  tor  determining  tar  oils  in  mixtures 
with  rosin  and  mineral  oils,  and  Us  behaviour  towards 
fatty  oils  oil  of  lurpentim  and  pincline.  E.  Valenta. 
III.,    page    300. 


"  


ii     KXIV.     SCIENTIFIC  &  TECHNICAL  NOTES.     TRADE  BEPOR1 


3'J5 


Halt  analysis ;    Determination  of  extract  values  in 

by  thi   firm-in,  „,i,  i.     (i.   \|,iiu       Wooh    I.   I  '•  r .  1 1  l  . .   L906, 

88,   136     I  W. 

author  baa  examined  a  large  number  "i  worts, 
obtained  in  the  ordinarj  course  ol  the  analysis  ol  malt 
bj  t  li<  -  standard  German  method,  in  the  Zeiss  immei 

refrm  tometer,  and  hna  compi I  tin'  results  with  those  "i 

oarefnl  determinations  of  the  extract  rallies  made  bj  meat 
•  it  the  pyknometer.  The  refractometer  values  of  the  exti 
wen  taken  as  tin-  differences  between  tin-  scali  reading 
for  the  worts  and  the  scale  reading  for  pure  water  at  the 
same  temperature  (l7-~>  ('.).  In  this  way  the  value  of 
1  increase  "t  scale  reading  was  calculated  in  tern 
degrees  Bailing  determined  by  the  pyknometer,  and  the 
i-  found  i"  be  as  nearlj  as  possible  0-26  Balling. 
Tin-  factor  ran  be  used  with  confidence  for  the  paler 
alt,  i.e.,  those  yielding  wort!  "I  a  colour  below 
that  corresponding  in  "type  4ii  "  on  the  German  colour- 
scale.  With  malts  of  a  darker  oolour  than  type  10, 
closer  results  are  obtained  if  0-04  Balling  besubtractod  from 
the  oaloulated  extract  values.  The  greater  divergence 
in  the  refractometer  and  the  pyknometer  extract 
values  cub  dark  malts, appears  to  in-  connected  with  the 
Lower  diastatic  power  of  ilus  kind  ol  malt,  and  the  diver- 
gences seem  to  be  greater  the  lower  the  degn  e  ol  sacchari- 
ion  obtained,  i.e.,  the  lower  the  ratio  of  maltose  to 
dextrin.  It  is  open  to  question  whether  in  such  cases 
the  error  does  not  really  lie  in  the  pyknometric  values 
rather  than  in  the  refractometer  values.  The  above  factor 
i  I  .a  refractometer  increase  0*25  Balling  is  only 
valid  far  worts  of  the  usual  concentration  a-  obtained  in 
malt  analysis,  viz.,  from  7*5  to  8*6  Balling.  It  cannot  be 
used  t.a  more  dilute  solutions,  a-  m  beer  analysis,  nor 
entrated  solutions,  as  in  brewery  worts. 
The  value  ol  the  factor  for  the  same  won  increases  as 
the  concentration  is  decreased.  For  beer  extracts  the 
Arkeriiiann  slide  rule  ha-  been  designed,  but  for  strong 
brewery  worts  no  data  are  as  yet  available.  Any  observa- 
tions in  tins  direction  should  take  into  account  not  only 
the  concentration,  but  also  the  maltose  :  dextrin  ratio, 
representing  the  degree  of  saccharification. — J.  F.  B. 

.'!ill::     Determination    of    proteids    in.     A.    Trillat    and 

Sauton.  Oomptes  rend.,  l'.nni.  142.  794—796. 
IT\  F.  C.C.  of  milk  are  diluted  with  distilled  water  to  Jo  c.c, 
and  boiled  for  five  minutes ;  five  drops  of  commercial  forma- 
lin are  added,  and  the  liquid  is  again  boiled  for  i  wo  to  three 
minutes.  After  five  minutes,  S  cc.  of  1  per  cent,  acetic 
aeid  are  added,  and  the  liquid  is  well  shaken.  The 
pulverulent  precipitate  is  allowed  to  settle,  then  filtered 
off  and  washed,  the  fat  is  extracted  from  the  contents  of 
the  filter  by  acetone  in  a  Soxhlet  apparatus,  and  the 
residua]  proteids  dried  at  7-">  -  so  ('.ami  weighed.  The 
method  is  applicable  to  diluted,  skimmed,  sterilised,  or 
curdled  milk,  and  the  authors  have  proved  that  the 
whole  o!  the  proteids  an-  separated  by  the  method,  and 
that  they  undergo  no  change  in  composition  or  in  weight. 
The  fat.  of  course,  can  be  determined  after  evaporat 
of  tli.    ai '  tone.— J.  T.  D. 

-  ;    Analysis   of  the   alkaloids  oj  Java . 

A.  de  .Ions;.     Rec.  trav.  Chim.  Paya-Bas,  L9CK5,  25.  1; 

Chcm.-7.eil..    1906,  30.   Hep.,   110—111. 
THE  moisture  is  determined  by  heating  1  grui.  of  the  alka- 
loids on  the  water  bath.     To  determine  the  impurities  the 
alkai.  atedwith  30  cc.  of  0'3-N  barium  hydroxide 

.solution  for  two  to  three  hours  in  a  tiask  fitted  with  a  con- 
denser. The  liquid  is  passed  through  a  tared  filter  and  the 
residue  washed.  After  shaking  the  residue  with  dilute 
hydro  id   the  insoluble  portion  i>  filtered   off  and 

weighed.  The  J-isotropinic  aeid  is  extracted  from  the  hydro- 
chloric aeid  solution  by  shaking  three  times  with  ether  and 
weighing  the  residue  left  on  evaporating  the  ether.  The 
undo  ilkaloids  are  determined  by  adding  exi 

of  ammonia  to  the  hydrochloric  acid  solution  and  shaking 
out  with  ether.  The  barium  hydroxide  nitrate,  con- 
taining benzoic,  cinnaiuic,  and  t-isotropinie  acids,  is 
treated  with  I2c-c.  ofN  1  -sulphuric  acid  and  shaken  out 
three  times  with  ether.  The  ether  is  shaken  with  20  c.c.  of 
barium  hydroxide  solution,  through  which  carbon  dioxide 
is  passed  to  remove  the  excess  of  barium.     After  evapora- 


tion of  the  mil. Hi.  the  re  idui    i              it  110      120°  C 
The  barium  salts  of  the  acid    ■  "■  decomposed  with  2 
mi  oonoenl  rated  bj  drochlorio  acid  and  thi                     luble 
,  isotropinic  acid    is  collected    on    a    tared    filter.      Thi 
oinnamic  acid  in  the  filtrate  is  determined  by  mean 
bromine,  ami   the   benzoic  acid   bj    difference      i' I  i 

to    determine     the     bases    and     Hi.  I    OtTOpUUO     aeid. 

sulphuric  aeid  solut after  ahaking  out   with  ethei 

treated  with  -jo  i.e.  iii  N  l  barium  hydroxide  Bolution, 
carbon  dioxide  passed  through,  ami  the  liquid  filtered. 
\ii.  r  partial  evaporation,  hydrochloric  acid  is  added, 
causing  the  precipitation  of  y-isotropinic  acid,   which   it 

filtered   oil'.     The   filtrate,  after   tre g    with 

sulphuric  acid,  is  again  filtered  and  made  alkaline,     The 
pseudoi  i 'opine  is  obtained  by  shaking  out  with  chlorofo 
and  the  amount  of  eogonine  is  determined  by  diffi  n 

— F.  Suns. 

Ethyl  alcohol  fret  from  aldehyde;  Preparationoj  >■ 

in  oil  and  fat  analysis.     E.  I..  Dunlap.     XX.,  pa 

XXIV.— SCIENTIFIC    &    TECHNICAL  NOTES. 

C  'mil ,  mi,  ,l  from  /I'll/,   339.) 

Xanthic     leucomaines ;      Action     of on     copper. 

X.  Slomnesco.     Comptes  rend.,  1906,  142,  789     .'"' 
Theobromine,    theophylline,    una.  ami    probably  other 
xanthic  leucomaines,  precipitate  copper  from  its  solution, 
in  the  cuprous  condition.     Probably  this  is  not  merely  a 
case  ol  simple  reduction,  but  also  one  of  combination  oi 

tin pper  with  the  bases  ;    for  when  tlic.-e  base-  arc  boiled 

with  copper  tilings,  precipitation  of  yellow  hydroxide  also 
occurs.  The  smallest  trace-  of  copper  is  precipitated  by 
these  reagents,  and  it  is  probahk  because  of  tins  precipi- 
tation in  the  organism,  that  small  amounts  of  copper  do 
not  prove  poisonous. — J.  T.  D. 

English  Patent. 

Tobacco  :   Proa  ss  i<>r  improving  inft  rior  qualities  of . 

P.  Hondius,  Utrecht,  Holland.     Eng.  Pat.  16,025,  Aug. 
4,   1905. 

A\  extract  is  prepared  from  waste  or  residues  (stalks, 
leaves  and  the  like)  of  tobacco  of  better  quality.  This 
extract  is  evaporated  to  a  syrup  or  more  or  less  solid 
condition  and  can  be  used,  when  diluted,  for  impreg- 
nating inferior  kinds  of  tobacco. — W.  P.  S. 


Trade  Report. 

Truck  Acts  ;    Committee  on  the . 

The    Home   Secretary   has   appointed    a    Committee   to 
inquire  into  the  working  of  the  Truck  Act-. 

the  Right  Hon.  Thomas  Shaw,  M.P.,  Lord  Advocate 
for  Scotland,  is  Chairman  of  the  Committee,  and  the 
members  arc  :  — 

Mr.  E.  A.  Brotherton,  M.P.  for  Wakefield  (a  chemical 
manufacturer) ; 

Mr.  F.  Cawley,  M.P.  for  the  Prestwich  Division  of 
Lancashire  (a  bleacher  and  calico  printer) ; 

•Mr.   M.   Delevingne,  of  the  Home  Office  : 

Mi.  d.  Ramsa]  olacdonald,  M.P.  for  Leicester  (Labour) ; 

Mr.  F.  Maddison,  .M.P.  for  Burnley  (Labour); 

Mrs.  H.  .1.  Tennant;    and 

Mr.  A.  F.  Yarrow,  of  the  firm  of  Yarrow  and  Co., 
shipbuilders. 

The  terms  of  reference  are  "  to  inquire  into  the  operation 
of  the  Truck  Acts,  and  to  consider  aud  report  what 
amendments,  or  extensions,  of  those  \<  ts,  or  changes  m 
their  administration,  are  desirable  ;  particularly  whether 
fines  and  deductions  from  wages  should  be  prohib.ted  ; 
and  further,  to  consider  and  report  whether  the  practice  of 
shop  assistants  and  certain  classes  of  workpeople  being 
lodged  and  boarded  by  their  employers  gives  rise  to  ab 
needing  remedy  by  an  extension  of  the  Truck  Acts  or  by 
other  action  of  the  State." 

Correspondence  on  the  subject  should  be  addressed  to 
the  Secretary,  Mr.  T.  E.  Bettany,  at  the  Home  Oflice.. 
Whitehall,  S.W. 
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Xatal  :    Import  trade  of  EH   1905. 

Bd.  of  Trade  J..  April  12,  1906. 
The  following  are  particulars  of  the  imports  into  Xatal 
during  the  years  1904  ami  1905,  the  figures  for  each  halt- 
g   shown  separately  : — 


Articles. 


1904. 


1905. 


Jan- 
June. 


July- 
Pec. 


Jan.-       July- 
June.         Pec. 


Candles 

Cement 

Earthenware   

Pood  and  drink — 

Beverages  (ale  and  beer, 

spirits  and  wine  .... 

Sugar    

Glass  and  glassware    .... 

Leather  and  leather  manu- 
factures   

Nitrate  of  soda 

Oils  (paraffin.  Ac.) 

Painters'  colours 

Paper    

Soap   


1,000's 
of  £. 


164 
51 
37 


74 
23 
32 
46 


1.000's 

l.oon-s 

of  £. 

of  £. 

27 

23 

20 

13 

26 

23 

160 

157 

52 

117 

43 

34 

177 

210 

40 

39 

60 

62 

oo 

20 

32 

33 

35 

47 

1  1's 

of  £. 

27 

24 

32 


148 
37 
41 

228 
27 
80 
19 
32 
32 


Germany:    Trade  of . 

For.  Off.  Ann.  Series,  So.  3544. 
The  following  tables  show  the  value  of  certain  imports 
mto  and  exports  from  Germany,   during   the   last   three 
years  : — 

Import*. 


In  1,000*. 

Articles, 

1903. 

1904. 

1905. 

Coal,  coke  and  other  fuel    . 

8,113-7 

B,  381-7 

10,136-8 

Tar.  pitch,  resin,  asphalt  .  . 

2,267-2 

2,414-6 

2,504-4 

Earths,  ores,  precious  metals 

37,426-3 

2  -  384 

Jron  and  manufactures  of  iron 

2,815-5 

3,046-9 

3,156-5 

Tin  and  manufactures  of  tin 

1,813-5 

1,870-6 

1,757 

Copper  and  manufactur-  -  oa 

copper 

6,612-1 

S.27::-4 

Zinc  and  manufactures  of  zinc 

559-6 

610-2 

682-2 

Lead   and   manufactures   of 

666-6 

784-4 

990-3 

Drugs,     rlvestutfs.     chemical 

produc's 

13,713-8 

14,902-6 

15.896-9 

Leather  and  manufactures  of 

::. 474-7 

3   4-4-- 

3,568 

11,446-3 
5.529-1 

11,358-5 

5,037-4 

12.510-6 

5,036-6 

4,680-3 

6,115-1 

7,379-6 

Paper,  cardboard  and  wares 

903-4 

1.249-0 

1.086-S 

16,491-9 

17.452-7 

18,965-5 

Eq 

rpOTtS. 

In  1,000*. 

Articles. 

1903. 

1904. 

1905. 

Coal,  coke  and  other  fuel  . . 

14,399-2 

14,957-2 

15,096-5 

Tar.  pitch,  resin,  asphalt    . . 

675-8 

740-7 

-    4-1 

Earths,  ores,  precious  metals 

'.<  488-9 

9,899-5 

Iron  and  manufactures  of  iron 

31,718-1 

29.116-1 

33,126-4 

Tin  and  manufactures  of  tin 

633-2 

717-'J 

714-1 

Copper  and  manufactures  of 

7,821-9 

9,046-4 

10,307 

Zinc  and  manufactures  of  zinc 

•J.122-7 

2,460-6 

2,413-6 

Lead    and    manufactures    of 

lead 

895-5 

B22-1 

979-4 

Prucs.     dyestuffs,     chemical 

19,698-8 

20,637-3 

23,196-3 

Leather  and  manufactures  of 

leather   

8.638-3 

'.-.1---1 

9,665-3 

'  lila  and  fats   

2,345-8 

2,747-6 

2,631-6 

86-3 

108 

132-3 

3,144-4 

3,486-5 

4,616-4 

Paper,  cardboard  and  wares 

6,095-2 

6,358-3 

7,158-8 

7,418-3 

8,322 

9.54S-5 

New    Books. 

"The  Gas  World  "  Analyses  of  Accounts  of  Gas 
Undertakings,  1904 — 5.  John  Allan  and  Co.,  offices 
of  "  The  Gas  World,"  3.  Ludgate  Circus  Buildings, 
London,   E.C.     Price   7s.    Od.   net. 

This  work  takes  the  form  of  a  bound  collection  of  sheets, 
which  run  from  I.  to  IV.  Sheet  I.  contains  a  tabulated 
account  of  the  Gas  Undertakings  for  1904 — 5,  of  all  the 
principal  towns  and  cities  in  Great  Britain  and  Ireland, 
and  the  particulars  given  relate  to  (i)  Coal  Carbonized  ; 
(ii)  Gas  made  and  sold  ;  (hi)  Yield  of  Residuals  ;  (iv) 
Public  Lamps:  (v)  Mileage  of  Mains:  (vi)  Consumers; 
(vii)  Price  of  (ias  ;  (viii)  Illuminating  Power  ;  (ix)  Financial 
Results  ;  (x)  Revenue.  Sheet  II.  The  particulars  here 
relate  to  : — (i)  Manufacturing  Charges ;  (ii)  Rates  and 
Taxes ;  (iii)  Distribution  Charges ;  (iv)  Management 
Charges ;  (v)  Bad  Debts ;  (vi)  Capital  Paid-up ;  (vii) 
Capital  per  ton  and  per  thousand  ;  (viii)  Reserve  Funds. 
Sheet  HI.  Continuation  of  Sluet  I.  Sheet  IV.  Continua- 
tion of  Sheet  II. 


The  Cyanide  Industry-.  Theoretically  and  Practically 
considered.  By  R.  Robfne  and  M.  Lenglen,  both 
Chemical  Engineers,  and  the  latter  "  Laureat  "  of  the 
Conservatoire  Xat.  des  Arts  et  Metiers :  Director 
of  Works,  &c.  Translated  byJ.  A.  LeClerc.  Ph.D.  With 
an  Appendix  by  C.  F.  Munroe,  Ph.D.  John  Wiley 
and  Sons.  Xew  York.  1906.  Pricel7s.net.  Chapman 
and  Hall,  Ltd.,  London. 

8vo  volume,  containing  330  pages  of  subject  matter  with 
•25  illustrations,  and  followed  by  an  appendix  of  patents 
(abstracts)  filling  70  pages,  and  thereafter  the  alphabetical 
index.  The  subject  matter  is  sub-divided  as  follows  : — 
Part  I.  Chemistry  of  Cyanogen  and  its  Derivatives. 
(i)  General  Considerations ;  (ii)  Physical  and  Chemical 
Study  of  Cyanogen  and  its  Derivatives ;  (iii)  General 
Properties  and  Methods  of  Determination  of  the  Various 
Cyanide  Compounds  ;  (iv)  Thermo-chemical  Data  of  the 
Cyanide  Compounds.  Part  II.  Present  Condition  of 
the  Cyanide  Industry-.  Part  III.  Methods  of  Manu- 
facturing Cyanide  Compounds,  (i)  Xon-synthetic 
and  Synthetic  Processes,  also  Special  Processes ;  (ii) 
Manufacture  of  Ferrocyanides ;  (iii)  of  Ferricyanides ; 
(iv)  of  Sulphocyaiiides  ;  (v)  of  Prussian  Blue  and  various 
other  Compounds.  Part  IV.  Use  of  Cyanogen  Com- 
pounds. 


Science  and  the  Manufacturer.  By  Keith  Quinton. 
Guilbert  Pitman.  85,  86  aud  87,  Fleet  Street.  London, 
E.C.     1906.     Pri.e  :2s.  net. 

Small  8vo  volume,  containing  86  pages  of  subject  matter 
with  ten  half-tone  illustrations,  'the  contents  are  as 
follows  : — 1.  General  and  Preliminary.  II.  The  Training 
of  the  Expert.  III.  Examples  ot  Manufactures — (1) 
Colours;  (-2)  Oils  and  Varnishes  ;  (3)  Metals;  I  4)  Cements, 
Bricks  aud  Roads ;  finally,  a  description  of  an  ideal 
Technical  Laboratory. 


An  Introduction  to  Chemical  Crystallography. 
By  P.  Groth.  Professor  of  Mineralogy  and  Crystal- 
lography in  the  University  of  Munich.  Authorised 
Translation  by  Hugh  Marshall,  D.Sc,  F.R.S.  Uurney 
and  Jackson,  London.     1906.     Price  4s.  net. 

Small  8vo  volume,  containing  118  pages  of  subject 
matter,  and  an  alphabetical  index.  Inere  are  six 
illustrations.  The  matter  is  classified  as  follows : — I. 
Crystal  Structure  and  its  Possible  Varieties.  II.  Poly- 
morphism. HI.  Comparison  of  the  Crystal  Structure  of 
Chemically  allied  Substances  (Morphotropy).  IV. 
Isomorphism,  (a)  Similarity  of  Crystal  Structure  in 
Substances  possessing  Analogous  Chemical  Constitution ; 
(b)  Relations  between  Crystals  and  Solutions  of  Isomor- 
phous  Substances;  (c)  Isomorphous  Mixtures.  &c.  V. 
.Molecular  Compounds.  VI.  Racemic  and  Optically 
Active  Compounds. 


M  \wi\i.  a    I   I  m       1)1  iii  [ON  01    BORN     \'  ID. 


Oflicial  Notice. 


ANNUA  I.  GENERAL  MEETING. 

The  \irni  al  Gem  ral  VIi  eting  will  be  held  in  Manchester, 
an  Wednesday,  July  lltli  next  and  following  days.  Full 
particulars  will  lie  announced  later. 

In   accordance    with   the  provisions  oi    Rule  Is  of  tho 
By-Laws,    notice    is    hereby    eiven    thai    thoBe 
whose  names  are  printed  in  italics  in  th<    '  luncil 

1  i!    \pril  30th,'p.  341)  "ill   retire  from  their 

respective  offices  at  the  forthcoming  Annual  Mei  ti 

Mr.  Eusl  ice  Carey  has  been  nominated  to  the  ofl 
President  under  RuleS;    l>r.   E.  G.  Love,  Mr.  A.  Gordon 
Salanion,    and    Mr.   Chas.   Wightman    have   been    nomi- 
nated Vice-Presidents  under  Rule  8;    and  Mr.  E.   I>;. 
F.R.S.,    has    been    nominated    a    Vice-President    under 
Rule   II. 

I!i-  Hon.  Treasurer  and  Hon.   Foreign  Secretary  have 
lion  to  their  respective  offio 

Members  are  hereby  invited  to  nominate  lit  and 
ins  td  till  four  vacancies  among  the  ordinary  meml 
of  the  Council.     Forms  for  tins  purpo  e  can  be  obtained, 
on  application,  from  the  General  Secretary,  or  from  the 
Hon.  Loc  d  Secretaries, 

Extract  from  liul-  18:  -"  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  len  members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions, 
nor  unless  it  be  received  by  the  General  Secretary,  at  the, 
Society's  office,  at  last  one  month  U'foro  the  date  of  the 
\nnual  General  Meeting,  at  which  the  election  to  which 
it  refers  takes  place.  Nor  shall  any  sncli  nomination  lie 
valid  if  the  person  nominated  be  ineligible  for  election 
under  Rules  1'-!  or  15.  No  member  shall  sign  more  than 
one  nomination  form." 

ALTERATION  OF  BY-LAWS. 

With  a  view  to  facilitate  the  voting  of  members  residing 

abroad,  notice  is  hereby  given,  in  accordance  with  Hole  35 

the    By-laws,    that    the    Council    will    propose    to    the 

forthcoming   Annual  General   Meeting  the  amendment  of 

the  Society's  By-laws  as  follows: — ■ 

1.    Hole   IS.   (o)  That  the  words  "    \t   least  two  months 

before  the  date  of  each  Annual  General  Meeting,"  in  the 

and  second  lines  thereof,  be  replaced  by  the  word-, 

"In    the   second    issue    of   the    Society's   Journal    for   the 

month  of  April  in  each  year." 

('•)  That  the  words  "  date  of  that  meeting,"  in  the  fourth 
line  thereof,  be  replaced  by  the  words  "  Annual  Meeting 
next   ensuing." 

(r)  That  the  words  "  At  least  one  month  before  the  date 
of;"  in  the  sixth  line  from  the  end  thereof,  he  replaced  by 
the  words  "  not  later  than  the  last  day  of  May  prior  to." 

-.   Rule  19. — That  the  words  "  at  least  live  days  before 
the  commencement  of  the  said  meeting,"  in  the  two  last 
lines  thereof,  be  replaced  by  the  words,  "in  the  si 
issue  of  the  Society's  journal  for  the  month  of  .May." 

Death. 

i      ,  3,  Lord  Street  West,  Sonthport.     April28. 


Canadian  Section. 


Meeting  held  at  Toronto,  on  Friday,  April  tir//,   1906. 


DR.    F.    J.    SMALE    LS    THE    CHALK. 


THE    DETERMINATION   OF  BORIC  ACID,  ALONE 
ANT)  IN  THE  PRESENCE  OF  PHOSPHORIC  ACID. 

BY   RODGER   J.    MANNING    I.MI    WILLIAM   K.    LANG. 

In  a  recent   paper  in  this  Journal,   by  Dr.   Milton   F. 
Schaak  (J)  on  methods  of  estimating  boric  acid,  mention 


impound  formed  bj  this  acid  and  methyl 

ho]   111   milt  Ul  ■  ion 

1  quantity  of  calcium  oxide  by  which  the 

and, 
calculated  by  u  i2). 

hus'       method,      used      and      re  d      by 

I  haddeefi  (■').  dopends    on  the  of    potas 

om    i  he   dial  illed  irate  :     its 

ind   to   be   doubtful   owing  to 

i  mil  (*),     i  H  I 

methods,  such  as  that  of  Partheil  and    Bo  ihat 

.  liuS  and  M  '''>'." 

ipboatod  "  and  "  tedi<  i 
This    pap.r    deals    primarily    with    the    separation    of 

borii  u   trimethyl  pound  and  its  subsequent 

fcrii        timatiorj  b  The    first 

ted  with  this,  the  second 

has     referenci       o  methods    of    estimating 

boric  acid  in  tho  distillate,  and  the  last  deals  with  its 

direct  titration  in  of  other  a. 

1, — In  order  to  determine,  first,  if  boric  a 

ily    expelled    as    the     trimethyl    salt    by    distillation, 
•  inantities  of  from  0-5  to  1-5  grms.  of  borie  acid  (")    I 

oed  ni  a  retort,  250 CO.  of  methyl  alcohol  added  and  the 
mixture  di  I  are  of  from  tit>J  to  Ii7 

when  it  was  found  that  alter  distillation  at  this 
ture  for  an  hour  the  residue  in  the  retort  contained  only 
mil  proportion  of  boric  acid  and,  after  ono  and  a-half 
hours,  none  could  be  detected. 

The  estimation  of  the  boric  acid,  thus  expelled  as  the 
trimethyl  compound,  with  barium  chloride  solution  was 
proceeded  with.  Known  amounts  of  boric  acid  were 
olved  in  methyl  alcohol  (8),  placid  in  a  retort,  and  the 
distillate  allowed  to  mix  with  a  concentrated  aqueous 
solution  of  barium  chloride.  Tho  trimethyl  borate 
reacts  with  the  water  according  to  the  equation — 

B(OMe)3-i-3HsO=B(OH)g-l-3MeOH. 

The  boric  acid  thus  liberated  reacts  with  the  barium 
chloride  to  form  barium  borate  and  free  hydrochloric  acid 
in  which  the  former  dissolves.     Caustic  alkali  was  then 

died  and  the  resulting  precipitate  of  barium  borate, 
l!a(BO;)2,  washed  with  alcohol  till  free  from  all  traces  of 
chlorides,  dried  at  110°  C.  and  weighed  on  a  tared   filter. 

The  resulting  weights  of  precipitate  were  in  all  cases  too 
high  aud  this  was  found  to  be  due  to  tho  presence  of 
barium  hydroxide  which  was  precipitated  on  concentrating 
thejjsolution  from  filtration  (9).  Tho  proceeding  was  then 
modified  to  obviate  this,  and  the  liberated  hydrochloric 
acid  in  tho  reaction — 

2B(OH)3  +  BaCl,  =  Ba(BOo)2 +2HC1 +  2H20 

neutralised  accurately  by  means  of  semi-normal  sodium 
hydroxide  with  phcnolphthalein  as  indicator.  The  use 
of  this  strong  solution  of  sodium  hydroxide — and  also  of 
barium  chloride — was  necessary  to  prevent  the  solution 
of  part  of  the  barium  borate  in  water,  in  which  it  was 
found  to  bo  appreciably  soluble.  Weighing  the  precipi- 
tated barium  salt  gave  results  corresponding  to  99-OS  per 
cent,  of  the  theoretical. 

»  now  fully  satisfied  with  the  accuracy  of  this 
method,  determinations  of  the  boric  acid  in  pure  borax 
were  undertaken.  Amounts  of  borax  of  about  1  grin, 
were  weighed  out,  mixed  carefully  with  from  20  to  30  c.c. 
of  concentrated  sulphuric  acid  and  added  to  350  c.c.  of 
methylated  spirit  (8)  contained  in  a  retort.  An  excess  of 
sulphuric  acid  was  found  to  be  necessary  to  prevent 
the  reprecipitation  of  the  salt  by  the  alcohol.  The  mixture 
was  then  subjected  to  distillation  at  a  temperature  of 
from  65° — 70°  C.  and  it  was  found  advisable  to  keep  the 
bulk  of  tho  alcoholic  solution  approximately  constant 
by  leading  into  the  retort  from  a  distilling  tlask  a  further 
supply  of  spirit.  About  3u  minutes  sufficed  to  carry 
over  most  of  the  boron  compound,  but  results  showed 
it    to    be    i  to    continue    the    distillation    much 

longer.  A  period  of  one  and  a  half  hours  was  therefore 
chosen  sis  the  best  tame  for  the  operation.  The  deter- 
mination of  the  boric  acid  was  done  as  described  pre- 
viously, and  a  number  of  estimations  showed  that  tho 
borax  could  be  estimated  in  this  way  with  only  a  very 
small  error. 
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YELKS'- DETERMINATION   OF  THE  HIGHER  ALCOHOLS. 


[May  15,  1900. 


Wt.  of  borax  taken. 


-  gnu. 
0-9700     ,. 
0-9364     „ 


wt.  at  Ba(BO,),. 


1-1262 
1-1270 
1-0900 


Percentage  found. 


99-0 
99-4 
99-6 


The  presence  ol  anj  appreciable  comparative  amount  of 
water  in  the  retort  is  to  be  avoided,  a:  the  trimethyl 
borate  would  then  be  decomposed,  yielding  the  alcohol 
and  boric  acid,  which  would  no!  distil  ovei  j  the  result 
would   then   he   too  leiw. 

This  method  was  further  applied  to  mixtuies  containing 
phosphates  and  sulphates  in  addition  to  borates  with 
perfectly  satisfactory  results. 

•J.  Volumetric  estimation  with  previous  distillation. — 
As  boric  aeid  ean  be  titrated  with  standard  sodium 
hydroxide  in  the  presence  of  glycerine,  and  the  end-points 
in  the  formation  of  sodium  borate  indicated  by  phe- 
nolphthalein, several  determinations  were  tried  after 
ieconrposing|the  borate  in  alcoholic  solution  with  sulphuric 
ncid.  The  apparatus  used  was  the  some  as  in  the  previous 
experiments  :  the  distillate  was  collected  in  water,  made  up 
to  a  litre  and  aliquot  portions  taken  for  titration.  To 
each  portion  thus  taken  it  was  found  necessary  to  have 
about  one-third  of  the  bulk  of  the  solution  glycerinef10). 
The  results  of  the  titration  gave  !iit-75  per  cent,  of  the 
boron  compound,  this  error — 0-25  per  cent. — being  con- 
siderably less  than  the  literature  ou  the  subject  would 
lead  one  to  expect. 

3.  Direct  volumetric  estimation  in  tin  presence  of  phos- 
phates and  sulphates. — A  mixture  of  a  phosphate,  a 
sulphate!11)  and  a  borate  were  treated  with  decinormal 
sulphuric  acid  till  acid  to  Methyl  Orange,  thus  setting 
free  phosphoric  and  boric  acids.  Decinormal  sodium 
hydroxide  was  then  run  in  until  the  solution  was  neutral 
to  Methyl  Orange,  which  was  found  only  to  indicate 
the  end  of  the  formation  of  the  sodium  dihydrogeh 
phosphate;  a  still  further  amount  of  alkali  had  to 
be  added  before  the  solution  began  to  react  alkaline 
with  phenolphthalein  showing  that  the  disodium 
compound  had  been  formed  (12).  The  boric  aeid 
not  being  neutralised  at  once  in  aqueous  solution 
by  alkali,  glycerine  was  then  added,  and  the  titration 
of  the  boric  acid  completed.  The  results  are  given  below 
from  which  the  accuracy  of  the  method  may  be  seen  ; — 


Amounts  of 
Na2B40„10H:0. 

Amount  formed  by 

titration  as  al  ove. 

Per  cent. 

Error, 

0-2  B0  grm. 
0-29SO       .. 
0-3824      „ 

0-2981 
D 

09-S2 
99-95 

0-18 

0-15 
0-05 

99-88 

0-126 

An  error  avoided  here  by  titrating  the  solution  pre- 
viously vilh  the  .--odium  hydroxide  till  neutral  or  faintly 
alkaline,  is  the  quantity  <>t  alkali  of  necessity  absorbed 
by  the  water  before  the  firsl  trace  of  alkalinity  is 
Hjijiart-iit.  Experiments  showed  ibis  to  be  an  appreciable 
amount  :  in  the  case  of  .r>U  c.C  alcohol  and  uO  c.c.  water, 
00010  grm.  potassium  hydroxide  was  required. 

The  authors  intend  applying  these  methods  to  the 
determination  of  borie  acid  iu  food  stuffs. 


3,   23 — 33,  and  ;Montemartini 


1004, 

boric 


acid  »  mployed-    win  tli« 


t»)  l'ju:-.  609 

See  Gooch.  Ann.    »  hem.  J . 
i.a/z.  chim-  ital..   28.   344—348. 

(»)  'J  hit,  .1  .  1898    963. 

(*)  Sec  (£)  and  ijj. 

(«)  Ber.,  1901,  :;eil. 

(•)  Ber.,  1904,  397.  and  this  .'.. 

i7'  The    composition    ol    the 
B(OH)3l  HBO*  or  li-J;.,o7 — was  dctera  incd   I      i   tim  i 

amount  oJ   B  0      ontained  In  It.     A  weighed  amount    oi    boric 

anhydride,  formed  I      I thi    borii   acid  to  a  clear  glass,  was 

olved  in  wat<  r  and  titrati  d  against  potash  with  phenolphthalein 
as  indicator.  A  weighed  amount  ol  Boric  acid  wag  also  titrated 
against  the  same  potash.     Hence  tne  percentage  ol  B2Oa  in  the 

■  ■    used   was  found,     hi   thcBc  titrations— and   all  Rubseqnenl 

i  pai  i  oi  thit  pap<  i-    25  to  SO  i"  i  i  ent  ol  glj  ■  1 1  ine 

was  used,  as  II  is  Found  that  the  neutralisation  oi  boric  acid  by 

alkali  cannot  be  dune  with  any  degree  oi  accuracy  except  in  the 


presence  oi  glycerine  or  other  polyatomic  alcohol.     (R..T.  Thomson, 
tliis  J.,  189 

i8)  Ordinary  methylated  spirits  (free  from  mineral  oil)  were 
found  to  act  equally  well. 

l*i  ruie  sodium  hydroxide  was  used,  prepared  from  metallic 
sodium. 

I10)  See  note  (7).  Also  J.  Amer.  Chem.  Soc.,  1898,  888. 
The  determinations  were  done  before  the  above  papers  were 
noticed 

t11)  The  sulphate  nii$h1  have  been  omitted,  as  it  took  no  part 
in  the  subs*  qnenl  reat  I  ion 

(13j  A  strong  solution  ol  disodium  hydrogen  orthophosphate  is 
slightly  alkaline  to  phenolphthalein.  Comparativi  experiments 
were  made  with  varying  amounts  of  a  saturated  solution  of  this 
salt  and  equal  quantities  of  water;  phenolphthalein  added  to 
each  and  decinormal  potassium  hydroxide  added  to  the  water  till 
the  shades  oi  pink  were  identical: — 


Phosphate 

Alkali  required  lor 

solution  in  c.c. 

50  c.c.  ol  water. 

0-00 

0-02  c.c. 

0-50 

0-Oti    „ 

I  -00 

0-08    „ 

".,111 

0-09    „ 

3-00  made  up 

O-10    „ 

l-en  l<,  50  O.C. 

u-ll    „ 

..■Mil 

0-12    „ 

6-eo 

0-12    „ 

7-011 

012    „ 

8-00 

0-12    „ 

For  most  solul  ons  ol  tins  salt,  therefore,  a  deduction  oi  ol  c  c 
would  be  the  maximum  correction  necessary. 


London  Section. 


Meeting  held  at  Burlington  House,  on  Monday.  April  2ml. 
1906. 


MB.    A.    G.    SALAMON    IN    THE    IHAIK. 

THE    ROSE-HERZFELD    AND    SULPHURIC    ACID 

METHODS    FOR    THE    DETERMINATION    OF 

THE  HIGHER  ALCOHOLS.     A  CRITICISM. 

BY   V.    H.    YELEY,    E.E.S. 

The  methods  for  determining  the  alcohols  of  higher 
molecular  weight  than  ethyl  alcohol  (sometimes,  though 
not  always,  generically  classified  as  fusel)  in  various 
spirits  have  recently  become  of  special  importance. 

The  two  methods  adopted  most  officially  are  those  of 
Rose-Herzfeld,  originally  described  about  20  years 
ago)1)  and  ieei.-iii.sed  in  this  country,  Germany  and 
Switzerland,  and  the  sulphuric  acid  method  adopted 
in  France,  consequently  practised  in  this  country  and 
officially  used  as  a  general  qualitative  test  for  the  purity 
of  all  kinds  of  alcohol  in  Russia. 

In  the  present  communication  it  is  proposed  to  give 
a  brief  account  of  various  experiments  made  to  determine 
the  accuracy,  or  otherwise,  of  these  two  rival  processes, 
and  also  to  pass  such  a  criticism  upon  each  as  may  be 
considered  justified  by  three   or  four  years'  experience. 

Proportion  of  higher  alcohols  in  various  kinds  of  fusel. 
— If  the  higher  alcohols  be  reckoned  in  terms  of  100, 
the  proportions  of  each  vary  within  the  following  wide 
limits,  according  as  the  spirit  is  obtained  from  some  kind  of 
grain,  potatoes,  wine,  grape  skins,  &c: — 

Ahohol   (2).  Percentage 

proportion. 
Primary   prop^  I  0-1   to     6-8 

Primary  butyl     0-0  to  63-8 

Isoprimary  butj  I     0-4  to  24-3 

Isoprimarv  amvl  (two) 68-8  to  99-5 

Hexyl     ..'.....'... Trace 

Heptyl  Tract 

Glycerol      Trace 

lsobutylene  glycol Trace 


M»y  I. 
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In  the  •  ■  -■    ol  ""in  i'»    Mi 

itions  ;ir<-  produced   by  different   y< 
nalh    |mi -int   iir  ui  "iiK'iilall  v   introduced; 
iilulmi  let   saccli  in  mi    (Beijerinck  i 

a      uj      coni  i  I 
oleol  Kahll  is  nf 

99-tJ   |i  int  volume,  was  purified   bj    the   method 

adopted   li\   Xtut/.er  (3),  namely  distill   ti"ii 

with    ■" da,   il til \   difference  being  thai   .1  fragment  ol 

the  solid   hydrate   was  used   in 
on. 
The   lii-i    and   last    portions  of  the  distilla! 
26  1  ■  I  :    the  middle  1 

■  and  redistilled  in  a  similar  manner. 
The  middle   portion  ol   the  second  distillation   wa 

the  control  spirit.     This  alcohol  sometimes  contained 
aldehydes    when    tested    with    Guyon-SchifTs 
1  mi    made    up    with    acid    fuchsin       odium 
lilinc  sulphi  n  In.  h  appes  licate 

than  the  1  ut    made  up  w 11I1  ordinal  | 

tniliiic  hydrochloride)  I ' 

possible  that, though  liic  aldehydes  in  the  01 
spirit  wen  ■!  by  the  soda,  traoes  were   1 

dation  "f  the  alcohol  vapour  as  obsei 
If  this  is  the  case  1 !  I  ution  of  fre 

ipitated   silver  oxide  for  ill"  soda   as 
by  Winklci    ■".  (while  the  present  work  was  in  p  1 
would  not  improve  matters. 

Purification   of  highei  The   following  higher 

hols  were   used   in   t!i"  course  "f  the  invest! 
primary    propyl,    primary    and    isoprimary    butyl,    two 
samples  of  fermentation  amyl   (obtained  from  (1)   :■■ 
mil    ('_')    wine)    and    glycerol.      All    the    samples 

based    from    Kahlbauiu    with    i i n -   exception    of   the 
iple  of  amyl  alcohol  obtained  by  the  fractional  distil- 
>.  hich  1  am  to  the  cot 

"f  Minis.  ( (rdonn 

\!1   these   samples,   except    tli"  last     were  fractionally 
illed  and  t!1"   portion  wing 

points  win-  used  for  the  investigation: — 

hoi.  B.Pt.  (oorr.). 

Primary  propyl   96-3 —  '.iT-" 

Primary  butyl      116-3 — 117-0 

iniiirv    lint  vl      1IIS-H-  108.] 

I  (grain)    .' 129-5— 130-2 

Amyl  (wine)     128-5— -129-5 

Tin    glvi  erol  1-26)    wi  be   of 

98  per  cent,  strength  at  cording  t"  the  table  "f  Gerlach  (6). 
Standard  solutions  ■•!  these  several  alcohols  were  made 
ii|i  i'  0-5  grin,  per  litre  ( 1/2000) in contn 

[00  gri 
0,000  c.c   absi  hit    1  thyl  alcohol 
These   solutions   were   used  for  tin    sul] 

■  -I.    hut    fur  the    Rose-Hei  1  hey 

th  the  quantity  of  water  required 
nt.  per  volume. 

Determination    0/    $p.    (jr.    nt    15    I         1       ly    in 

the  determination  "f   the   specific   gravity   of   the   spirit 
iportant  factors  in  tie  Rose-Herzfeld 
id,  1I1"  modified  form  "f  Sprengcl's  pyknometer  and 
idling  described   in  a   previous  communi- 
n  i6i  were  adopted. 
A  Bunge'e  short-beam  balance,  fitted  with  a  telescope 
for  reading  0-1  mgrm.  was  used,  and  the   weights   stan- 
dardised, as  against  a   10  grill,  weight.     The  temperature 
was  recorded  by  a  thermometer  graduated  to  0-1  * '..  the 
us    calculations    of    which    have    been    previously 
ribed  (7).     A  difference  of  0-5  mgrm  in  two  weighings 
oi  the  pyknomi  ponded  to  a  difference  in  value 

000022  in  specific  gravity  of  a  30  per  cent,  alcohol 
solution. 

of     Il  <.     Rose-Herzfeld    apparatus. — Each 
apparatu.-    used    wa  i    tor    every    "■_'    c.c.  by 

in  distilled  water  from  a  pipette,  which  delivered 
this  volume  of  water  at     15     C, 

drawn  up.  Since  the  apparatus,  as  usually  made,  is 
graduated  to  f>02  1  .c,  there  might  bi    in  1  iror  of  r  ading 

I  — 
— '  1  art  -it  lw,utx>,  according  to  the  1  II  (°j. 


It  is  not,  of  coins- 
the  pi  lious 

manuals,  but  it   may  be  worth  whil< 
ulioiis  and  to  add  a  few   pi 

1  _ht  by 

keepii  paper  mai 

:   though  e  1  in    1 

conti  ■      pri 

caution,  as  it   is  well   known  other 

chloro-derivatives   ot    hyd  g   slightly 

and   slowly    even   in   diffuse   sunlight    with   liberation   ol 
hydrochloric  at  id.     The   1 

iug  ohl turtii  would  be  that,  1  ilphuric 

purposely  add.  ,i  1  I 

HgS(  ',     ."  '  I  lited      bj 

aqueous  spirit  the  hydrochloric  acid,  which  would  ■ 

1  '  ■'i'llllll. 

Though  1  he  ra  blorio  acid  on  t lie 

olubilitrj    of  chlorofo  mtly 

been  a  subjei  1  of  invi  il   would  follow  as  a 

mi I    the    work    "f    Wright    l9)    and 

Scnreinemaker  (;oi  on  the  mutual  solubilities  oi  elJoro- 
form,  water  and  acetic  acid  and  of  chloroform,  water  and 
oho]  that  in  error  in  the  determination  would  be 
introduced.  Further,  it  has  Keen  show n  by  Qriinheit  (ll) 
that  t he  bonic  acid,  as  in 

manufactured   from    maize,   does  affect  the  rise  of  the 
chloroform,  and  1  mination. 

(2)   Method  of  working. — It  is  not,  of  eour* 
to  describe  the   process  of  cleansing  with  con 
sulphuric  other  details,  but  it  may  ho  worth 

while  to  put  on  record  two  observations: — 

'11.  If.  after  shaking,  the  ohloroform  is  allowed 
to  drop  very  slowly  from  the  upper  to  the  lower  bulb,  a 
more  distinct  line  "!  demarcation  between  the  ohloroform 
and  aqueous  layer  is  obtained. 

Secondly.   My  observations  arc  in  accordance  with  those, 

•  runheit  (M)  that,  after  the   manipulation  has  been 

inform    slowly      !  nines 

requiring  an  hour  before  a  1 slant  level  is  re. "bed  ;  this 

is  more  especially  the  case  for  distillates  obtained  from 
spirits  of  commerce,  brandy,  whisky,  &c 

.;■  0/  il     m  (hod.    -This  lies  in  the  fact   that 
if  0  is  the  rise  of  the  chloroform  in  the  blank  experiment 
with   the  control    sprit,  and  a,  the  rise   with  the   fusel 
containing  spirit,  then  the  difference  "     \  the  basis  oi 
determination  is  in  1  very  siuali  compared  with 

id  b.     In  the  oase  of  an  atomic  weight  determination 
this  disadvantage  would  be  considered  fatal. 

'-   higher  alcohol j. — It   has 
been  shown  iii.it  the  fusel  obtained  from  various  som 
gives  approximately  thi   same  value  per  urn  wi 
p'-r  unit   volume  alcohol,  it  the  results  are  expressed  in 
terms   of    amyl    ah  "hoi.    the   predominating   substance. 
As  above  stated,  it  has  beet  1  examine. 

of   the   highei    ileoh  'eh.  and  the  results 

riven  in  tin    1    "I.    as  under  in   column   il.)  the  alcohol 
1   111  1 11. 1  the  .hit.  rem  e  oi  ap.  lt.  from  0-965675  in  hi-6, 
in  (III. )  the  \al  Hi  mely,  grammes 

per  100,000  rnnd,  in  (IV.)  the  amounts 

purpose))  introduci  I       Dho  differenoo  between  the  values 
of  (111.) 'and  (i\.)  is  the  error:— 


II. 


IV. 


1  14-0 

100-0 

do.         butvl       

— 27 

136-0 

100-0 

do.         do 

—45 

222-0 

—35 

1000 

do.          do. 

—45 

177-6 

Vinyl  'from  grain!    

— 0 

do.      (from  wine)     . . . . 

+  0 

KI7-0 

96-4 

100-U 

As  a  possible  error  in  1 

would  account   for  ad  oi  --'  in  the  values  of 

111.  and    IV.,   it   appears   that   all    th  lugher 

all  ohm  Hci/tcld  method. 

The  errorti  beyond  thi  uumix  r  32  might  1*--  due  to  various 
auses,    such    ad    variation    ot    temperature,    impurity    in 
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eliminated,    &c.,    all    acting    in    the    same 


alcohol    not 
direction. 

But,  if  all  the  necessary,  hut  tedious,  precautions  are 
adopted,  this  method  may  he  regarded  as  accurate  not 
only  for  commercial  purposes,  hut  also  for  legal 
jurisdiction. 

Preparation  of  distillates  obtained  from  commercial 
spirits. — My  practice  has  been  to  heat  for  one  hour  the 
distillates  obtained  from  brandy,  &c.  (50  or  100  c.c.  taken) 
with  a  fragment  of  solid  caustic  soda  in  a  flask  fitted  with 
an  inverted  condenser,  whereby  the  aldehydes  are 
destroyed  by  resinification  and  the  esters  by  saponification. 
The  liquid  is  then  subsequently  distilled  almost  to  dryness. 

Though  the  process  has  the  disadvantage,  whatever 
method  be  subsequently  employed,  that  the  higher 
alcohols  derived  from  the  esters  of  more  complex  molecular 
weight  come  over  in  the  distillate  and  tin-  true  value 
of  such  alcohols  is  raised  accordingly.  On  the  other  hand, 
if  the  sulphuric  acid  process  is  adopted,  and  the  aldehydes 
only  are  destroyed  by  heating  with  m-phenylene  diamine 
(an  unsatisfactory  method),  or  preferably  with  aniline 
phosphate  (13),  the  less  complex  esters  act  as  matter  in 
the  way.  thus  tending  to  lower  the  value  of  the  higher 
alcohols,  while  the  more  complex  esters  (amyl  acetate 
for  example)  themselves  produce  a  coloration,  which 
tend  to  raise  the  value. 

My  experience  has  been  that  more  information  is 
obtained  by  adopting  the  soda  method  especially  for  the 
detection  of  certain  artificial  essences  used  for  brandies. 
For  when  the  sulphuric  acid  method  is  subsequently 
applied,  a  bright  red  (instead  of  a  yellow)  coloration  is 
produced,  indicating  the  probable  presence  of  such 
substances  as  vanillin  or  Peru-balsam.  If  in  such  cases 
the  Rose-Herzfeld  process  is  also  applied,  the  value  for 
the  higher  alcohols  is  far  too  low,  and  the  chloroform 
is  rendered  milky. 

The  sulphuric  acid  process. — It  is  not,  of  course, 
necessary  to  describe  this  process,  which  has  been  so 
widely  adopted  ;  it  is  only  necessary  to  deal  with  its 
defects,  and  to  describe  certain  modifications,  which, 
in  my  experience,  have  proved  advantageous. 

77m  conditions  and  nature  of  the  reaction. — So  far 
as  I  am  aware  no  interpretation  has  been  given  of  the 
reaction,  nor  why  it  ever  begins.  Of  the  higher  alcohols 
it  appears  to  be  characteristic,  under  usual  conditions, 
of  those  which  contain  an  isoprimary  group  CHR2,  and 
my  observations  are  in  accordance  with  those  of  others, 
that  no  coloration  is  produced  with  ethyl,  primary  propyl 
and  butyl  alcohols,  however  long  the  process  of  heating 
be  protracted. 

But,  further,  so  far  as  my  experiments  have  gone,  it 
would  appear  to  be  quite  doubtful  if  any  reaction  would 
take  place  even  with  isoprimary  butyl  alcohol  regarded 
as  the  most  susceptible,  and  consequently  taken  as  the 
type,  if  the  alcohol  and  the  sulphuric  acid  are  pure,  and 
the  containing  vessel  quite  clean.  The  following  details 
will  serve  to  illustrate  this  point.  A  small  soda-glass 
stoppered  bottle  was  thoroughly  soaked  out  by  a  sample 
of  Merck's  special  sulphuric  acid  (sp.  gr.  15/4=1.84161) 
(found  to  be  free  from  organic  matter,  sulphurous,  hydro- 
chloric, nitric  and  nitrous  acid,  but  to  contain  an  inappre- 
ciable trace  of  ammonia),  firstly,  by  heating  for  some  hours 
at  100°,  and,  subsequently,  by  allowing  to  stand  for  several 
days.  The  acid  was  then  poured  out ;  20  c.c.  of  a 
standard,  1/2000  solution  of  isoprimary  butyl  alcohol 
(freshly  distilled)  introduced,  and  then"  20  c.c.  of  the 
same  sample  of  sulphuric  acid  added  slowly,  the  bottle 
being  immersed  in  ice-cold  water.  When  this  mixture 
was  heated  at  110'  no  coloration  was  developed  for 
30  minutes,  and  at  the  end  of  an  hour  only  a  slight  colora- 
tion ensued.  On  repetition  of  such  an  experiment,  the 
greater  the  care  bestowed  on  the  preliminary  cleansing 
process,  the  longer  the  time  required  for  the  development 
of  the  colour,  and  conversely  the  less  the  care,  and  the  less 
pure  the  sample  of  sulphuric  acid,  the  more  rapid  the 
development  of  the  colour. 

Of  course,  these  results  are  in  accordance  with  numerous 
observations  upon  other  reactions,  which  have  proved 
that  no  chemical  change  takes  place  between  two  sub- 
stances only.  But  until  the  nature  of  the  impurities  has 
been  ascertained,  which  start  the  reaction  between  the 


acid  and  the  alcohol,  there  will  always  be  an  element  of 
uncertainty  in  the  application  of  the  method. 

Effect  of  temperature. — It  has  been  objected  that  the 
depth  of  tint  varies  with  the  temperature  (14).  This  is. 
of  course,  true,  and  my  experience,  doubtless  confirmed  by 
others,  has  been  to  the  effect  that  a  difference  of  2° — 3°, 
other  conditions  being  the  same,  causes  a  considerable 
difference  in  tint.  But,  as  all  chemical  changes  vary  with 
temperature,  this  objection  can  hardly  be  regarded  as 
serious. 

Isoprimary  butyl  alcohol  as  the  standard. — It  has 
been  objected  that  a  solution  of  this  alcohol  is  used  as  the 
comparative  standard,  and  the  results  arc  given  in  terms 
of  it,  but  with  the  exception  of  spirits  obtained  from 
beet  and  grape  skins,  the  proportion  of  this  alcohol  is 
quite  insignificant,  and  may  amount  to  as  little  as 
05  per  cent.  It  has  been  further  stated  (I5)  that  the  tint 
produced  by  the  fermentation  amyl  alcohols  is,  in  round 
figures,  6/10  of  that  produced  by  isoprimary  butyl 
alcohol.  In  an  experiment  two  solutions  were  made  up 
according  to  the  \isual  details,  in  the  proportions  of 
(1)  100  amyl  alcohol  and  (2)  60  isoprimary  butyl  and  40 
ethyl  alcohol  ;  the  tints  produced  were  in  the  ratio  of 
119:120,  or  practically  1:1,  but  it  was  found  that  this 
ratio  only  held  good  under  these  conditions. 

It  has  been  suggested  that  an  amyl  rather  than  an 
isoprimary  butyl  alcohol  standard  should  he  adopted  ; 
this  would  appear  to  be  more  rational,  but  there  is  the 
disadvantage  that,  whereas  a  solution  containing  125 
mgrms.  per  litre  of  isobutyl  alcohol  produces  a  quite 
inappreciable  coloration  (a  result  personally  confirmed). 
a  solution  containing  250  mgrms.  per  litre  of  fermentation 
amyl  alcohol  would  also  produce  an  inappreciable  colora- 
tion (a  result  also  confirmed). 

A  determination  upon  this  basis  would  possess  an  order 
of  accuracy  much  less  than  of  the  Roze-Herzfeld  method. 
It  is  probably  hist  to  make  the  determination  in  terms 
of  isoprimary  butyl  alcohol,  and  then  multiply  by  the 
factor  10/6  to  convert  into  terms  of  amyl  alcohol. 

However  this  may  he.  it  is  somewhat  difficult  to  under- 
stand the  degree  of  assurance  with  which  the  results  of 
analyses  are  put  down  to  five  figures,  when  an  error  of 
5  per  cent,  in  a  tintometer  reading,  which  is  possible  for 
the  same  individual,  might  in  a  genuine  spirit  of  commerce 
cause  an  error  of  2  to  S  units  in  the  third  figure. 

The  following  sentence  from  Oirard  and  Cuniasse's 
Manual  (page  244)  appears  to  he  quite  unintelligible: — 
"  Kniin  le  dosage  eolorimetrique  des  alcools  superienrs 
au  moyen  de  l'acide  sulfurique  est  un  precede  conven- 
tionnel  anquel  on  ne  saurait  demande  des  chiffres  absolus, 
mats  des  donnies  artalytiques  exaetes  constitutes  ct  corn- 
pa  rabies." 

Curve  of  correction. — If  C,C  be  the  concentration 
mgrms. -litre)  of  an  isobutyl  solution  (0;c)  and  H.A  he 
the  heights  of  column  in  the  tintometer  (H.h).  then  it 
appears  from  the  results  of  former  observers  CA/eH=a 
variable,  or  in  other  words  the  heights  of  columns  (depths 
of  tint)  are  not  directly  inversely  proportional  to  the 
respective  concentrations  as  in  certain  other  colour 
reactions,  such  as  Nessler's  test  for  ammonia,  m-phennh  ne 
diamine  for  nitrous  acid,  or  aniline  acetate  for  furfural. 
A  curve  of  correction  has  therefore  been  drawn  out 
(Girard  and  Cuniasse  Manual,  page  204).  It.  therefore, 
appears  desirable  to  ascertain  the  relation  between  the 
values  of  the  abscissa;,  y.  (tencur  reallc)  and  those  of  the 
ordinates,  x  (teneur  apparent*)  (16).  The  most  natural 
assumption  to  make  is  that  the  variation  of  y  per  unit  of 
i/  is  in  a  fixed  ratio  to  the  variation  of  x  per  unit  of  x, 
namely  : — 

(1)  dy/dx  =  ly/x. 
This  on  integration  gives 

(2)  log.ij  =  blog.x  +  a. 
From  the  numbers  given  a  =  0-28,  b  =  0-0.  or 

3  log.  y/100  =  0-6  log.  z/100  +  0-28. 

The  values  of  x  corrected  in  terms  of  y  given  and  of  y 
corrected  in  terms  of  x  given  are  set  forth  in  the  following 
table,  which  may  be  found  useful,  and  any  intermediate 
value  may   be  duly  corrected   by  equation  (3) : — 
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Milligrams  /» r  litri . 
Values  of  v  U  given).  Values  ol  a  («  given) 


1 .1111.1. 

Calculated. 

1  ..iiimI. 

ited 

goo 

240 

7(1 

22 

:iiki 

270 

ISO 

li  j « ► 

too 

:iiin 

3S0 

140 

BOO 

1 

." 

BOO 

BOO 

Mill 

680 

870 

?MII 

7CICI 

BOO 

870 

Mill 

mi: 

nun 

limn 

linn 

SSI? 

1320 

1830 

[000 

1005 

[BOO 

i  .-  . 

Hence  ii  would  appear  tli.it  from  the  co-ordinates  of 
the  point  y    300,  x     100,  the  curve  is  regular, 

The  curve  from  the  origin  to  this  | t  need  hardly  be 

considered,  as  on  tin-  one  hand  effected  bj  tin-  limit  of 
delicacy  of  the  reaction,  and  on  the  other  by  some  induction 
pe 1  between  tin-  reacting  substances. 

Method  of  working.      Vs  the  sulphuric  acid  process  has, 

infer  alia    foi il  tin-  basis  of  contracts  between  vendor 

and  purchaser,  and  ;is  valuable  information  is,  notwith- 
standing its  defects,  obtained  by  its  application,  I  would 
brieflv  describe  slight  modifications  which  I  have  found 
useful.  The  processes  "f  heating  the  mixture  in  equal 
Miliums  of  thr  sulphuric  acid  and  alcohol  solution,  either 
1 1 )  till  it  begins  to  boil,  or  (-)  in  an  open  flask  in  a  calcium 
chloride  or  other  bath,  are  both  mini.'  or  less  unsatisfactory, 
i  loss  is  likely  to  occur  by  evolution  of  vapour  of  tin1 
higher  alcohol  before  it  is  attarl.nl  by  the  sulphuric 
.'■■ill.  To  avoid  this  loss  I  have  horn  accustomed  to  use 
glass-stoppered  bottles  of  about  50  c.c.  capacity,  ami 
during  the  heating  operation  the  stopper  is  kept  tied 
down.  T  have  further  found  that  a  bath  of  saturated 
ammonium  chloride  solution,  provided  with  a  constant 
water-level  appparatus,  is  very  convenient;  a  constant 
temperature  ,,1  lull  — 110°  can  readily  he  maintained. 
The  process  of  cleansing  the  bottles  with  concentrated 
sulphuric  arid  is  describf  d  above,  and  my  custom  has  been 
to  soak  out  the  bottles  for  at  least  a  week  before  using 
them  for  a  determination.  Cleansing  by  nitric  in  addition 
to  sulphuric  arid,  as  recommended  by  some  writers,  is 
a  sourrc  of  danger,  and  even  distilled  water,  unless  freshly 
prepared,  may  introduce  error. 

Form  of  tintometer.-  -As  a  sequence  to  the  criticism  of 
thr  sulphuric  arid  method.  I  may  possibly  he  allowed  to 
remark  that  a  form  of  tintometer,  which  can  he  adjusted 
Bttitably  for  all  eyes  remains  as  yet  to  he  devised.  The 
simple  form  of  two  tulies.  one  with  a  fixed  and  the  other 
with  an  adjustable  column  interposed  between  two 
mirrors,  though  convenient  for  rapid  working,  possesses 
thr  disadvantage  that  two  coloured  discs  appear  at  a 
distance  apart  on  the  upper  mirror,  and  an  observer 
insensibly  looks  at  each  disc  successively  with  the  same 
eye,  and  not  one  disc  with  one  eye  simultaneously.  Even 
ii  this  is  the  case,  the  two  ryes  ,,f  the  same  person  are  seldom, 
if  ever,  physiologically  the  same  as  regards  appreciation 
of  colour  (17).  The  Duboscq  form  possesses  the  advantage 
that  the  two  discs  are  viewed  simultaneously  by  one 
eye;  but  neither  of  these  two  forms  permit  the  mter- 
tmii  of  suitable  coloured  screens.  Donnan's  (ls) 
tintometer  possesses  this  advantage,  and,  according  to  my 
experience,  gives  concordant  results  though  with  consider- 
able labour;  on  the  other  hand,  it  appears  t..  possess 
two  disadvantages:  (1)  Equality  of  tint  does  not  corres- 
pond to  equality  of  height  (though  a  table  of  corrections 
can  hi'  drawn  up),  and  (2)  a  small  inner  disc  is  brought 
to  the  same  tint  as  a  much  larger  outer  disc,  and  CI  u- 
utly  the  eye  becomes  soon  confused  and  tired. 

1  have  tried  various  observers  with  the  same  pair  of 
coloured  liquids  and  the  same  illumination  [viz.,  16-candle 
electric  lamp  with  silvered  hack  at  3  ft.)  with  invariably 
tin-  same  result,  some  being  more  and  others  less  rapidly 
fatigued. 

But,  as  stated  above,  in  this  tintometer  a  coloured 
screen  in  the  form  of  a  suitable  solution  can  be  intro- 
duced, so  that  if  an  observer's  eye  is  not  very  sensitive 
to  differences  of  tint  of   one  colour,  its  complimentary 


...I an  .  1 1 lo  i    be   produced,  ,.i   certain  rays  may  l>" 

eliminated   ami    tints   thereby    produced    to   which  the 

oh  B1  mi  ■  eye  may  be  more  sensitive. 

Thus,  iii  ii, \  oaso,  1  have  found  that  not  only  is  my 
right  rye  more  sensitive  than  the  hit,  but  both  eyes  are 

re    ensitive  to  variations  in  abodes  ol  green,  than  in 

ha. lis  ol  yellow.  The  interposition  of  a  Minn  made 
of  a  dilate  ammoniaoal  solution  of  copper  Bulphate,  in 
the  sulphuric  acid  higher. alcohol  met  hod,  whereby  a 
green  tint  is  produced  lenders  the  results  more  OOnoordant, 
at  least,  for  myself, 

It  might  not  be  wholly  out  of  place  to  remark  that  as 
regards  colorimetrio  ol.  .nations,  the  personal  element 
is  of  O  two-fold  nature,  namely,  that  of  one  individual 
with  another.anil  that  of  the  same  individual  with  him  i  If, 
according  lo  his  slate  of  health. 

If  facts  such  as  these  are  considered,  ho  much  capital 
would  not.  be  made,  especially  by  ill-informed  persons, 
of  variations  in  the  results  obtained  by  two  observers, 
in  an  analysis  of  (he  same  sample  of  spirit,  which,  in  the 
.as.,   of   the   aldehydes   and    higher   alcohols,  may  amount 

to  a  few   parts  per  100,000,  and  in  the  case  of  furfural 

to  a  few  parts  per   I  .III  II I.I II HI. 

Such   differences  are   generally   wholly   immaterial  as 

regards  the  imiiii  issue,  though  it  is  possible  thai  cm-ii 
these  differences  might  be  reduced  if  some  standard 
illumination  for  tintometer  readings  could  be  agreed 
upon. 

Finally,  it  is  hoped  that  the  results  and  observations 
detailed  in  this  communication  may  prove  of  interest; 
though  possibly  they  are  of  a  general  character,  yet  they 
arc  the  outcome  of  three  to  four  years'  experience;  my 
object  has  been  to  criticise  methods  rather  than  to  add 
to  i he  accumulation  of  analyses. 

"  Auziliis  ac  instrumentis  res  perficitur." — Bacon 

(").  Hose  Rep.  Analyt.  Chem.,  6..  61.  Herzfeld,  Ilrennerei- 
Zeltung,  1880.  5ti. 

(").  Ordonneau  Comptes  rendus,  102.  217  (1886). 

Claudon  an, I  Uorin,  Bull,  Soc.  Chim.,  49.  178  (1888). 
Windiscb  Ealserllch.  Gesundhe'.teamt,  8.  214.  228  (1892). 
Behrend  Zeits.  f.  Spiritus  Industrie,  13.  273  (1890). 
Brieni  stated  generally  that  the  fusel   from  beet  consists 
mainly  of  propyl  and  isoprimarv  butvl  alcohols. 

(').  Zeits.  f.  Analyt.  Chemie.  1896.  159. 

(*).  Note — I  have  found  that  the  Sebitt's  reagent  made  up  with 
samples  of  fuchsia,  obtained  from  different  makers,  varies  in 
delicacy.  Paul,  Zeits.  Analyt.  Chem..  35.647(1890)  gives  the  refer- 
ence to  fuchsia  ami  methyl  violet  5  R. 

(»).  iter.  Dcutsh.  Chem.  lies..  38.  3612  (1905). 

(•).  Journ.  Soc.  Chem.   Industry.   1903,   1227 

C).  Veley  and  Manley.  Proc.  Roy.  Soc.  76  (Ai  472  (1905). 

('I.  Kaiserlich-Gesunilheitsanit.  Bd.  4. 

(»i.  Proc.  Roy.  Soc.  49.   1 14  and  50.  375  (1891). 

(10).  Zeits.  f.  Physikal  Chem.,  23.  052  (1897). 

("i.    Zeits.  f.  Spiritus  Industrie.   1894.  21. 

(la).  Zeits.  f.  Analyt.  Chem.,  38.  259  (1899). 

(").  Cf.  Mohler  Ann.  Chim.  Phys.  |6]  23.  129  (1891). 

I1*).  Saare.  Jahsbrich  des  Vereine  der  Spiritus  fahrikation 
2.  35  (1902). 

(").  Girard  et  Cuniaafle  Mann,].  212  (Paris.  1899). 

(").  I  have  to  express  my  obligations  to  Professor  Esson  for 
workimr  out  the  above  solution. 

1  i  i.  Uureh  Phil.  Trans.,  1899,  B  1  and  Proc.  Rov.  Soc.  68, 
204.  1S90. 

(").  Zeits.  f.  Physikal  Chem..  19,  465  (1896). 


Disci  SSION. 

Dr.  J.  T.  Hewitt  said  all  who  had  anything  to  do  with 
spirit  analysis  had  to  pay  more  attention  to  estima- 
tions of  this  description  than  they  desired.  He  was 
much  interested  in  Dr.  Veley  's  remark,  that  the  more 
care  that  was  taken  in  the  estimation  of  the  higher 
alcohols  by  the  roloiinietric  process,  the  worse  the  result. 
This  might,  perhaps  explain  some  of  his  own  results.  He 
certainly  found  that  by  the  colorimetrio  process  lie 
could  not  get  results  to  agree  with  those  of  other  chemists, 
though  results  obtained  by  the  Alleii-.Maruuardt  process 
usually  agreed  better.  It  certainly  was  a  very  trouble- 
some matter  to  know  what  to  do  in  this  case.  He 
thought  Dr.  Veley  had  put  his  finger  on  the  whole  thing — 
it  depended  on  the  care  taken.  Where  one  chemist  was 
satisfied  with  guaranteed  pure  isobutyl  alcohol,  another 
might  take  the  trouble  to  rectify  it  before  using  it.  He 
himself  took  the  precaution  of  rectifying  it  twice  over, 
and  even  under  those  conditions,  he  found  he  still  got 
a    coloration    with    strong    sulphuric    acid.     That   might 
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be  due,  however,  to  "his  favourite  wash-bottle."  He 
would  have  beeu  glad  if  Dr.  Veley  had  compared  the  results 
of  this  method  with  the  Allen-Marquardt  process.  He 
was  personally  a  convert  to  the  latter  process,  because 
it  was  possible  to  get  concordant  results,  and  the  process 
did  seem  to  be  based  on  scientific  principles.  Dr.  Veley 
got  very  good  results  with  the  Rose  Herzfeld  process 
when  he  extracted  the  higher  alcohols  from  an  alcohol 
to  which  he  had  added  higher  alcohols  in  certain  pro- 
portions. But  suppose  he  tried  the  experiment  of  taking 
not  merely  alcohol,  but  alcohol  to  which  he  had  added 
higher  alcohols  and  the  other  normal  secondary  products 
of  spirits,  would  his  results  then  tally  ?  The  whole  idea 
underlying  the  application  of  this  process  seemed  to  him 
to  be  wrong  :  it  could  not  be  only  the  higher  alcohols 
which  were  extracted.  Even  if  the  esters  wen'  saponified 
other  Bubstanoes  present  in  spirits  remained  which  could 
not  be  classed  amongst  the  secondary  products  which 
go  to  make  np  the  coefficient  of  which  they  heard  so 
much  about  at  present.  There  were,  undoubtedly,  a 
great  many  spirits,  certain  Irish  whiskies,  which  might 
be  boiled  for  a  long  tiuie  with  caustic  soda,  and  distilled 
until  there  was  reason  to  think  that  all  the  aldehydes 
and  esters,  and  all  the  acids  were  gone,  and  there  ought 
to  be  nothing  but  alcohols  according  to  thestables  in  the 
books  ;  yet  substances  were  present  which  did  not  tally 
with  anything  which  came  under  the  heading  of  higher 
alcohols.  These  substances  must  be  extracted  by  chloro- 
form to  a  certain  extent,  and  certainly  he  thought  the 
Allen-Marquardt  process  seemed  more  promising. 

Dr.  P.  Schidbowitz  said  in  his  opinion  both  these 
processes  were  radically  wrong.  He  was  surprised  that 
Dr.  Veley  had  made  no  reference  to  the  only  process  which 
was  based  on  accurate  scientific  chemical  methods  ;  a 
process  by  which  the  chemist  did  obtain  chemical 
substances  which  were  measured  by  ordinary  chemical 
means,  namely,  the  Allen-Marquardt.  oxydation  process. 
With  regard  to  the  Rose-Herzfeld  method,  he  was,  of 
course,  aware  of  the  claims  put  forward  for  it  in  Germany, 
and  he  had  himself  found  that  when  they  used  the  pure 
liigher  alcohols  in  this  method  with  very  great  care,  good 
results  were  obtainable.  But  he  had  also  found,  and 
pointed  out  in  a  paper  before  that  Society  in  1902,  that 
working  with  commercial  spirits,  the  process  gave  entirely 
erroneous  results;  in  fact  occasionally  actually  negative 
results  could  be  obtained,  and  the  chloroform  column. 
instead  of  rising,  was  depressed.  This  was  possible 
because,  as  Windisch,  in  188't.  pointed  out,  there  were 
certain  substances  which  did  have  this  effect  on  the 
chloroform  column.  He  should  like,  moreover,  to  point 
out  that  this  process  which  was  at  one  time  in  use,  in  the 
Government  Laboratory  in  America,  had  now  been 
abandoned.  Dr.  Wiley,  the  Chief  of  the  Laboratory, 
himself  informed  him  they  had  had  to  abandon  it  as 
useless,  and  were  now  using  the  Allen-Marquardt.  He 
did  not  know  what  process  was  officially  used  in  this 
country,  but  he  should  doubt  if  it  was  the  Rose- Herzfeld, 
because,  on  the  last  occasion  on  which  any  official  evidence 
was  given,  namely,  that  before  the  Spirits  Committee  in 
1891,  the  results  given  by  Dr.  Bell  were  based  on  a  purely 
chemical  oxidation  method.  He  had  also  a  communica- 
tion from  the  gentleman  who  was  conducting  a  series  of 
investigations  for  the  Indian  Government  on  the  spirit 
question,  who  had  tried  all  these  methods  on  a  large 
number  of  samples,  and  had  to  abandon  them  all  except 
the  Allen-Marquardt.  He  (Dr.  Schidruwitz)  had  during 
the  last  few  years  made  a  very  large  number  of  experi- 
ments in  conjunction  with  his  colleague  .Mr.  kaye,  on  the 
various  processes  lor  estimating  higher  alcohols,  and 
their  application  in  practice,  and  had  come  to  the  con- 
clusion that  the  only  process  which  ga\c  reliable  results 
was  the  Allen-Marquardt  ■  i  out 

on  the  lines  of  the  modifii  ribed  by  him  before 

that  Society  in  1902.  Coming  to  die  colorimetric  method, 
he  cordially  agreed  with  everything  Dr.  Veley  bad  said 
and  more  than  agreed.  As  lie  had  pointed  out  on  a 
numl  sions  tor  ears  past,  this  process, 

both  in  principle  and  in  pm  I  i  bad  one. 

.Mr.  A.  C.  I  aid  Eoi  a  good  many  years  he  had 

a   considerable   experi  nutation   oi    the 


higher  alcohols  in  spirituous  liquids;  in  fact,  long  before 
it  became  a  matter  of  almost  everyday  procedure.  He 
had  tried  all  the  more  important  methods  proposed  for 
the  estimation  of  these  constituents,  including  the  R 
Herzfeld.  the  colorimetric  method,  the  physical  methods 
based  on  surface  tension,  the  original  method  of 
Marquardt.  and  later,  and  more  particularly,  the  pro 
to  which  Dr.  Hewitt  and  Dr.  .'schidrowitz  had  referred, 
the  A]len-Marquard(  method.  He  was  bound  to  say  that 
he  agreed  with  every  woi  I  those  speakers  had  used. 
The  Rose-Herzfeld  was  bad  both  in  principle  and  practice  ; 
the  results  were  exceedingly  uncertain,  and.  as  Dr.  Vi  lej 
himself  had  pointed  out,  it  was  objectionable,  inasmuch 
as  the  difference,  which  was  the  quantity  measured,  was 
exceedingly  small  compared  with  the  large  volume  of  solu- 
tion with  which  one  bad  to  deal.  The  colorimetric  pier.  * 
was.  if  anything,  worse,  at  any  rate  it  had  proved  so  in 
his  hand-,  lie  had  finally  come  to  regard  the  Allen- 
Marquardt  process  as  the  only  reliable  one  at  present 
existing  for  the  estimation  of  these  liigher  alcohols.  In 
the  first  place,  it  was  based  '>n  definite  chemical  reactions, 
and  one  had  it  in  one's  power,  moreover,  to  ascertain  to 
some  extent  the  degree  of  accuracy  of  one's  results. 
because  one  could  roughly  ascertain  that  the  bodies 
which  one  had  extracted  were  really  the  higher  alcohols. 
It  was  a  perfectly  simple  exteusiou  of  the  process,  and  one 
which  many  analysts  made  use  of  to  convert  the  distilled 
acids  into  barium  salts,  and  then  ascertain  the  mean 
molecular  weight  of  the  fatty  acids,  thus  obtaining  an 
insight  into  the  true  nature  of  the  bodies  extracted  by 
the  carbon  tetrachloride.  Other  processes  were  purely 
arbitrary.  It  was  quite  possible  that  one  worker  making 
use  of  the  Rose-Herzfeld,  or  the  colorimetric  process, 
might  get  concordant  results,  but,  as  had  been  pointed  out, 
it  was  exceedingly  difficult  to  obtain  results  which  would 
agree  with  those  obtained  by  somebody  else.  He  did 
not  think  the  same  objection  applied  in  anything  like  the 
same  degree  to  the  Allen-Marquardt  process,  for  he  had 
had  the  opportunity  of  comparing  his  own  results  with 
those  obtained  by  Borne  of  his  colleagues,  and  had  been 
struck  with  the  comparatively  small  dijerences  in  the 
numbers  obtained.  With  the  other  processes,  more 
especially  those  to  which  Dr.  Veley  had  referred,  nothing 
like  the  same  amount  of  concordance  could  be  obtained. 
The  paper  would  be  valuable  as  a  guide  to  many  who  still 
persisted  in  using  these  processes,  but  at  the  same  time  it 
would  he  well  if  such  could  he  converted  to  the  Allcn- 
M  uquardt   process. 

Dr.  Yr.LEY,  in  reply,  said  the  speakers  who  had  dealt 
with  this  paper  had,  perhaps,  misunderstood  slightly  the 
purpose  of  the  discussion  of  these  processes.  It  was 
his  endeavour  to  point  out  that  the  first  proc 
was  unsatisfai  tory,  and  the  second  more  unsatis- 
factory. Rut,  like  many  other  unsatisfactory  methods, 
they  had  the  official  suction  of  certain  European 
Governments;  and  it  would  appear,  therefore,  that  it 
would  be  best  to  peaceably  persuade  the  Governments, 
or  the  persons  in  charge  of  official  laboratories,  that  these 
processes  were  unsatisfactory.  The  Rose-Herzfeld  method, 
for  example,  had  the  merit  of  being  described  in  an 
English  Blue  Book,  and  certainly  he  believed  that  the 
Somerset  House  laboratories  had  still  a  certain  appre- 
ciation of  the  process.  He  was  aware,  of  course,  that 
there  were  processes  which  were  more  accurate,  but  his 
whole  purpose  was  to  criticise  these  two  which  had  the 
most   official   sanctum. 

Dr.  Schiiikowitz  said  it  Dr.  Veley  referred  to  the 
Bonded  Spirit  Blue  Book  when  be  said  tin-  Rose-Herzfeld 
method  was  described  m  it,  it  was  des<  ribed  then-  only  in 
order  to  be  blamed. 
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MR.    BKNR1     BOM  IBD    i  -    Till     i  ;l  UR. 

THE    sirs  ll  I  l   HON     OF     P"i  Rl  rES    FOB     BRIM 

STONE    l\    I  III'.    M  \M  FA(  I  mm    OF  si  I. Nil  i  E 
PULP. 

r\     i  i:i  |.|  i:i.      i      PALE 

Technical   sulphui    dioxide,    known   ns   "  burnoi 
is  prepared  bj  the  combustion  in  air  of  sou*   i 
which   consists   largel}    ol    Bulphur.     Sn.  Ii 
brimstone,    which    is    Bomctimi      alii   i  t    pure    sulphur; 
pyrites;     various   other   metallic   sulphides,    in   somi 
which,   Buch   as   copper   or  zinc   sulphides,    the   sulphur 

itenl  is  only  ol  -■■  i   i  her  with  or 

two  other  materials,   Buch  us  "spent   oxides"   and  sul- 
phuretted hydrogen,   which  are  in  the  nature  of  waste 
products  from  other  industries.      Sjb  air  contains  al 
81  percent,  of  oxygen,  it  follows  thai  sulphur  when  burned 
in  air  can  theoretical!;    produce  a  bumei     as  consi 
.it   _M   |HT  iwit.  of  sulphur  dioxide  and  79  per 
nitrogen.     This  would  imply  perfect  combustion  in  pure 
air.  which  is  not  a  technical  condition.     When  brimstone 
i-   need    under   the   besl    conditions,   a   burner  gas 
taming  as  high  as  from  is    20  per  cent,  ol  sulphur  dioxide 
can    be    obtained.     Burner    gas,    produced    from    pure 
pyrites,  can  only  contain  16  per  cent,  of  sulphur  dioxide. 
In  practice  it  will  only  contain  11  to  12  per  cent.,  although, 
with   proper  precautions,   suitable  combustion   turns 
and  favourable  conditions,  as  1 1 . ._•  1 1  as  1  1  per  cent,  can  be 
obtained.  ■ 

Generally  speaking,  the  range  of  pen  ntages  of  sulphur 
dioxide  contained  in  burner  gas,  where  high  percenl 
is  desirable,  maj  be  stated  to  be  14  to  is  |kt  cent,  when 
prepared  from  brimstone,  and  I(i  to  14  per  cent,  when 
prepared  from  pyrites.  If  an  average  is  taken  of  these 
percentages,  or  comparing  them  as  it;  -12,  it  is  evident 
that  to  obtain  equal  volumes  of  sulphur  dioxide,  it  "ill 
be  necessary  to  use  one-third  more  burner  gas  when  it 
is  made  from  pyrit  ■-  or  metallic  sulphides  than  when  it  is 
made  from  brimstone. 

Furthermore,  the  preparation  of  burner  gas  from 
pyrites  or  metallic  sulphides  results  in  a  gas  containing 
various  impurities,  such  as  arsenic,  selenium,  &c.,some  ol 
them  injurious  in  the  technii  al  processes  for  which  burner 
gas  is  used,  and  more  or  less  difficult  to  eliminate.  It. 
ih.  ret. we  it  is  desired  to  prepare  a  pure  burner  gas  con- 
taining as  high  a  percentage  ol  sulphur  dioxide  as  possible, 
it  would  appear  that  brimstone  is  best  suited  to  the 
purpose,  and  cue  would  expect  to  find  brimstone  uni- 
versally employed  by  manufacturers  who  use  this  gas. 
The  contrary  is,  however,  thecal  i.  Only  a  comparatively 
small  and  decreasing  proportion  of  burner  gas  is  made 
from  brimstoni  so  made  is  largely  confined  to 

the  sulphite  pulp  industry  of  the  United  Sts 

The  volume  of  "  burner  gas  "  used  throughout  the 
civilised  world  is  enormous,  yet  its  history  is  com] 
lively  recent,  the  different  industries  in  v  hit  h  it  is  directly 
employed  are  comparatively  few,  and  the  principles 
governing  its  technology  and  commercial  production, 
whilst  not  very  complicated,  are  not  generally  so  well 
understood  as  they  might  be  with  advantage  to  the 
manufacturing  processes  m  which  it  is  employed. 

The  sulphuric  acid  and  sulphite  pulp  industrii 
nearly  the  whole  of  this  burner  gas.  A  small  amount  is 
used  for  bleaching  processes,  and  some  in  various  metal- 
lurgical |  The  requirements  of  these  two  in- 
dustries as  to  the  mechanical  or  physical  and  chemical 
conditions  of  the  burner  gas  are  also  practically  identical. 
Its  purity  is  as  advantageous  to  the  sulphite  pulp  maker 
is  to  the  sulphuric  aeid  inanutact 

Large  quantities  of  sulphuric  acid  arc  made  for  fertiliser 
purposes,  of  Bourse,  where  no  particular  purity  is  called 
for.   but.   on  the  other  hand,   commercial  sulphuric 


most  bepure  enough  to  be  used  in  the  preps  my 

.115    for   a    i. 
lie    manufacture   of    lulpht 

ibly 

chemical 

purity 

.  ..  . 

id     the     gi 
on       to  tin 
inert    .;».,..  i    ci.i.  ...Ii at.  I; .    evi  n    in 
quantities.     II  is  probablj  that  the  very 

large  quail  irobablj    about 

United  Stat..,  in  the 
I   ;,|„|   iron   industi  ,    foi    pii  klin  arire,   &c., 

.  i,  ,u.s  to  gal .  .  ■  "'"' 

.   (lie. 

Tho  strength  or  percentage  conl   m   ol     ulphur  dioxide 

■,ii  limits, 

mal    ill.  |'"l  !"''•'  e    to    both    the    sulphite    pulp   and    the 

lulphurio  acid    manufacturer.      \   low    tenor  of  sulphur 

dioxide  in  tla    bun  largei   investment  in 

pparatus,  and  an  increased  manufacturing 
cost  to  both  indn  il  ties. 

In  the  United  states,  pre  ious  to  1881,  one  or  two 
plan-  mpted  to  a  ii  all,  all  raanu- 

..,.,.■   ising  I  me  the  Ubert  mine, 

at  <'ap  ill  .  bols 

Companj     later    the    Nichols   Chemical    Com] 
.  i  that  time  on,  pym 

i. us.  tts,  Newfoundland,  Canada, 
i„l  elsewhere,  and  the  European  pyrites    Were 
;   to  i\.iy   ii  ;    of  biimstone 

for  producing  burner  gas  in  the  I  industry 

n  "  l  ss  I     and     1891  ies    are    not 

available,    bul    in    1892     in    addition    to    the    d 
production    in    Virginia    and    .Massachusetts,    and    zinc 
blende   used    bj     Messrs.    Matbiesscn    and     lb 
Lassalle.   111.-- upwards  of   135,000  tons  of  pyrites  were 

,,.,,., I  into  the  United  States  for  the  production  of 
I. inner    gas.    whilst    last  566,000 

.rte.f.  iii  additioi  I  domestic  production 

.  ■  201 ms,        I        i  exti  tided  11 

blende. 
The  penalty  of  increased   cost   of   plant   and   process 

■   attached  to  the  use  of  pyrites  has  not   prevented 

practically  universal  adoption  by  the  sulphuric  acid 
industry,  and  it  is  only  reason  therefore 

that   there  must  be,  some  predominant    advantage  in  the 

of  pyrit  s.  ai  any  i  ite  in  the  sulphuric  acid  indu 
The  manufacture  of  sulphite  pulp  is  of  much  more 
D  than  that  of  sulphuric  acid  M  tirst 
many  difficulties  were  experienoi  1  in  ite  manufacture, 
and  as  its  price  was  relatively  high,  the  cost  of  a  small 
item  of  raw  material  entering  into  its  manufacture  was 
inconsiderable,  and   naturally  the  purest,  least   it 

.-.    and   most    at  adopted. 

quantity  of  Bulphur  used,  compared  to  the  tonnage  of 
sulphite  pulp,  is  comparatively  small  a  probably 

considerably  less  than  300  lb!  to  the  ton  of  pulp,  wl 

■ilphurie  acid  manufacture,  sulphur  constitutes  about 
one-third  of  the  weight  of  acid,  or  about  670  lb.  to  the 
ton.  As  in  all  new  industries,  however,  after  the  tirst 
monopoly  is  broken  aud  competition  begins  to  be 
lower  production  cost  I...  omes  no  i  ssary.  This  is  aln 
resulting  in  the  snl.stitution  of  a  burner  gas  made  from 
pyrites  or  other  metallic  sulphide  in  Germany,  Norway, 
and   Europe   gi  substitution  which  is  rapidly 

beoonuhg  complete. 

In  the  United  Stat.-,   the  industry,  whilst 

nil  more  re.  cut  than  in  Europe.  It  is  only  within 
the  last  tew  years  that  American  sulphite  pulp  manu- 
facturers   have    hunt    to    use    brimston  Fully. 

B   sporadic    attempts    have   already    been    I 
to  substitute  pyrites  for  brimstone,  but  m 
has  as  yet  been  made  in  this  direction,  although  steal 
enough,  it  is  true  that     I  mutton  in 

Km  ■  ely   due   to  the  at    of   American 

appai  .tie  (Herreshoff  and  O'Brien  furnaces,  &c). 

One  reason  which  has  retarded  thu  use  of  pyrites  by 
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the  sulphite  pulp  manufacturers  is  that  too  much  has  been 
expected.  It  is  useless  to  expect  to  obtain  the  same 
burner  gas  when  using  pyrites  as  has  tn  en  obtained  when 
using  brimstone.  The  volume  of  pyrites  burner  gas  will 
always  be  at  least  one-third  greater  than  that  of  brimstone 
burner  gas,  and  certain  modifications  in  the  acid  plant 
will  become  necessary.  As.  however,  the  volume  of  the 
gas  greatly  decreases  by  proper  cooling,  and  the  ve! 
of  its  absorption  is  at  the  same  time  greatly  increased, 
much  mav  be  done  by  securing  a  more  efficient  cooling 
of  the  gas".  At  0°  C,  1000  cb.  ft.  of  12  per  cent,  burner 
gas  made  from  pyrites  would  contain  as  much  sulphur 
dioxide  as  1000  cb.  ft.  of  10  per  cent,  burner  gas  made 
from  brimstone  at  I00c  C.  A  more  expensive  equipment 
for  roastinu  tin-  pyrites  ami  purifying  the  gas  must  also  be 
faced.  The  matter  is  not  one  of  inventing  new  processes 
and  apparatus.  Burner  gas  from  pyrites  up  to  12  per 
cent.,  and  pure  gas,  to  a  degree  of  purity  far  and  away 
beyond  that  required  in  pulp  manufacture,  has  already- 
been  obtained  aud  is  in  commercial  use  both  by  acid  and 
pulp  maker-. 

In  short,  it  may  be  definitely  stated  that  the  question 
is  no  longer  a  technical  one,  it  is  simply  and  purely  a 
financial  proposition. 

Can  pyrites  be  obtained,  and  a  suitable  burner  gas  he 
produced  and  used  in  making  sulphite  pulp,  at  a  cost 
sufficiently  less  than  the  brimstone  burner  gas  to  provide — 
first,  for  the  interest  and  amortisation  on  the  additional 
capital  investment ;  second,  for  the  increased  manu- 
facturing cost ;  and,  third,  to  provide  a  sufficiently  attrac- 
tive margin  of  profit  or  a  sufficiently  lower  manufacturing 
cost  per  ton  of  pulp  to  justify  the  larger  investment  and  the 
trouble  involved  in  the  deviation  from  established 
methods  ? 

Whilst  it  is  difficult  to  submit  cost  figures  which  will  apply 
to  every  case,  I  think  that  the  following  figures  are 
reasonably  conservative  when  applied  to  many  New 
England  localities,  and,  at  any  rate,  may  form  a  basis 
upon  which  more  accurate  calculations  may  be  made  for 
any-  given  locality.  It  is  assumed  that  the  best  of  each 
eiass  is  used,  and  in  the  case  of  brimstone,  that  such  a 
quality  is  supplied,  that  99  per  cent,  of  its  weight  will  be 
recoverable  as  sulphur  dioxide,  and  that  pyrites  will 
be  used  which  will  yield  49  per  cent,  by  weight  of  sulphur 
as  sulphur  dioxide.  Fines  or  granular  pyrites  are  assumed, 
as  it  is  only  by  the  combustion  of  "  fines  "  pyrites  in 
MacDougall  type  furnaces,  that  strong  gas  can  be 
secured. 

The  cost  of  such  a  quality  of  brimstone  and  of  the  very 
best  quality  of  "  fines "  pyrites,  delivered  ex  ship  at 
Atlantic  port,  would  to-day  be  respectively  about  22.00 
dols.  and  6.00  dols.  per  long  ton.  To  this  price  must  be 
added  0.25  dols.  per  ton  for  the  cost  of  unloading  at  factory, 
sampling  and  assaying.  The  cost  of  handling  and  roasting 
will  vary  with  the  quantities  handled,  and  the  character 
of  the  equipment  at  any  factoryT.  When  the  quantities 
handled  are  about  equivalent  to  7-5  tons  of  actual  sulphur 
in  24  hours,  it  may  be  said  that  brimstone  should  not 
cost  over  40  cents  per  ton  and  pyrites  not  over  50  cents 
per  ton,  including  repairs  and  incidentals.  Should  the 
factory  be  located  away  from  tide  water,  railway  freight 
would  have  to  be  added.  The  equivalent  of  a  freight  of 
2.00  dols.  per  ton  on  pyrites,  would  be  2.75  dols.  per  ton 
of  brimstone.  We  have,  therefore,  the  following  costs  of 
delivering  and  handling  our  raw  materials  : — Brimstone  : 
Atlantic  port,  22.65  dols.  per  long  ton  ;  inland,  25.40  dols.  ; 
pyrites,  Atlantic  port,  6.75  dols.  ;  inland,  8.75  dols.  per 
long  ton. 

Therefore  1  ton  (2000  lb.)  of  sulphur  will  be  equivalent 
to  1-01  ton  of  99  per  cent,  brimstone,  and  2-143  tons  of 
49  per  cent,  pyrites ;  hence  the  cost  of  one  short  ton  of 
sulphur  at  Atlantic  port  as  brimstone  will  be  20.43  dols., 
and  as  pyrites,  12.92  dols.  At  inland  factory  as  brim- 
stone, 22.91  dols.  ;   and  as  pyrites,  16.74  dols. 

Take  the  ease  of  a  factory  at  the  seaboard  and  inland 
respectively  as  above,  using  7-5  tons  of  sulphur  daily,  or 
■-'.Tiki  tons  yearly.  If  this  sulphur  is  supplied  as  brimstone 
it  would  cost  55.161  dols.  seaboard,  and  61.857  dol  .  ;a!and. 
If  it  were  supplied  as  pyrites  it  would  cost  34.884  dols. 
seaboard,   and  45.198  dols.   inland  ;    leaving  a  difference 


of  cost  in  favour  of  pyrites  of  20.277  dols.  seaboard,  and 
16.659  dols  inland. 

As  the  plant  for  roasting  pyrites  and  purifying  the  gas 
would  cost  at  a  liberal  estimate  about  30,000  dols.  for  a 
plant  of  this  capacity;  12  per  cent,  may  be  written  off 
for  interest  and  amortisation,  which  would  leave  the  net 
difference  some  3,600  dols.  less,  or  16,677  dols.  seaboard, 
and  13,059  dols.  inland,  which  would  represent  the  net 
saving  or  cheapening  of  the  manufacturing  cost  of  the  pulp. 
This  should  amount  to  from  75  cents  to  1.00  dol.  per  ton 
of  pulp;  and  with  care  and  the  purchase  of  a  cheaper 
pyrites  may  be  considerably  more. 

I  believe  these  figures  are  conservative.  They  will 
undoubtedly  vary  according  to  the  locality,  conditions  at 
any  given  plant,  and  the  skill  used  in  making  the  change: 
in  operating,  in  purchasing  supplies,  and,  in  short,  with 
the  excellence  of  the  individual  management. 

In  the  sulphuric  acid  industry,  it  is  a  very  common 
statement,  that,  before  a  change  from  pyrites  to  brim- 
stone could  be  considered,  brimstone  would  have  to  be 
sold  at  from  12.00  dols.  to  14.00  dols.  per  ton,  according 
to  the  location  of  the  factory. 

Imported  pyrites  can  be  obtained  in  the  open  market 
at  varying  prices  according  to  the  quality,  and  on  con- 
tracts extending  from  one  year  up.  All  such  imported 
pyrites  can  be  used  for  producing  a  burner  gas  suitable 
for  sulphite  pulp  making,  but  some  of  them  will  require  a 
rather  more  costly-  purifying  plant  than  others.  It  would 
be  well,  therefore,  to  construct  a  purifying  plant,  capable 
of  treating  the  more  impure  gases  from  the  cheaper  pyrites  ; 
and  in  this  way  to  be  in  a  position  to  burn  any  ore 
which  could  be  obtained  to  best  advantage.  Imported 
pyrites  are  brought  principally  from  Spain,  Portugal  and 
Newfoundland.  Pyrites  is  also  produced  in  Massachusetts, 
and  a  company-  of  undoubted  financial  standing  has  been 
for  some  time  developing,  and  is  now  about  to  put  on  the 
market  high  grade  "  fines  "  of  a  great  purity,  mined  in 
St.  Lawrence  County,  New  York.  Other  local  deposits 
will  undoubtedly  be  developed  if  stimulated  by  a  local 
demand.  The  copper-bearing  pyrites  of  New  Hampshire, 
Maine.  Vermont,  and  other  New  England  States  will  also 
ultimately  form  a  valuable  source  of  supply. 

Discussion. 

Jlr.  F.  G.  Stantial  inquired  about  the  percentage  of 
sulphuric  anhydride  in  burner  gas. 

Dr.  F.  H.  Thokp  asked  if  arsenic  had  any  injurious 
action  other  than  the  objection  of  having  it  present  in  the 
pulp  on  account  of  its  poisonous  character. 

Mr.  Fai.T'INi:  said,  that  with  proper  regulation  of  draught 
it  was  possible  to  keep  down  the  percentage  of  Bulphuric 
acid  to  a  mere  trace,  much  less  than  was  usually  present  in 
gases  from  brimstone  burned  in  a  large  excess  of  oxygen. 
The  poisonous  nature  of  arsenic  was  the  objection  to  its 
presence  in  pulp. 
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A    PRACTICAL    WAV   OF    BUILDING   SMOKELESS 
FURNACES. 

BY    ERNEST    II.    FOSTER. 

A   vast  number  of  devices  for  preventing   smoke  are 

'    successful  in  so  far  as  they  accomplish  the  desired  result. 

but  either  they  are  too  expensive,   or  they   occupy   too 

much  space,   require  too  much  attention,   deteriorate   m 

certain    parts,    curtail    the   capacity   of  the   furnace,   or 

!   require  couditions  which  do  not  exist  in  ordinary  plants. 
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To  be  practicable,  a  furna  lot   onlj  pi le  >n.  Ii 

rlj   perfeol  conditions  of  oombnstion  thai     moki    will 

no!  be  formed,  bnl  the  constrw    ioi ib(   I tnple, 

thai  ii  'in  be  buui  witl t  difficult]  and  without  emploj 

ing  experts,  and    the   ivorking  conditions   must    be 

..I  to  undid]  tax  tho  average  fireman       l ults 

would  mtiii  in  have  been  ace plished  by  the  Wing  Wall 

Furnace  iuvented  bj  Prof.  Win.  Kent,  and  applii  I  m 
Eully  to  m  fair  number  of  boilers  up  to  the  pre  enl 
time.  This  furnace  is  suitable  for  either  n  water-tube 
or  8re-tube  boiler,  and  is  designed  to  provide  the  essential 
features  required  for  perfect  combustion  in  the  fun 
-mil  :i-  lir.ii  retaining  m  ascs  of  refractory  material  in 
the  path  of  the  gases  and  means  for  intermingling  tho 
prodnots  ol  combustion  from  vorichis  parts  of  the  grate. 

The  furnace  consists  of  an  arch,    V,  over  the  grate.  C, 
(see  Figs.),  a  pair  of  "wing  walls."  !•:.   K1.  or  piers  buill 


need  n<  i  extend  beyond  the  boi  I  I  oof 

be  though!   thai   thi  i   1 1.,- 

boiler   Sell    will    cul    down    the   heating   surface   ol    the 

boiler,     a   small    porl t   tin-  heated   gs  ee  doi 

between  I  be    hi  II  and  the  arch.     The  coofin  j  the 

shell  Berves  to  preserve  tho  aroh,  while  the  arch  in  it « 
i  urn  protects  tho  shell  al  this  point  and  the  boiler  recei 
as  much  heal  al  this  pi  inl  as  the  shell  is  capable  ol  ti 
initting  in  any  event. 

Ii   «ill   be    een   thai    il a  traction  of  this  furnace 

,  hi  be  '■  .1  silj  handled  by  an  ordinary  mason  or  boilorsetter. 
The  walls  will  bo  of  ordinary  fire  brick,  except  tho  wing 
walls,  which,  if  made  up  with  the  I  eel  grade  ol  fire  brii  I.. 

will  las!  a  very  long  time,     ft  iaonlj jr,  in  making 

the  design,  to  so  properly  proportion  tho  variou    pa 
as  not  to  choke  the  gases  and  so  restrict  the  capocjtj  ol 
the  furnace.     Thi      i    i       bj    using  Wing  Wall  Fnmi 
instead  of  a  common  furnace  will  l"'  from  5  to  lit  pet  1 1 
with    the    besl    bituminous    coal,      in  h    n      Pi 
Cumberland  or   Clearfield,  and  will  be  from  l"  to  (5  per 
cent,  with   Pittsburgh  and  Ohio  coals,  and  15  to  30    pet 
.  .-Hi.  « itli  Illinois  coal. 


out  from  the  side  walls  of  the  setting,  and  a  number  of 
brick  piers,  H,  H,  H,  in  the  combustion  chamber,  G,  so 
disposed  as  to  present  as  much  incandescent  surface  as 
possible  to  the  gases  of  combustion  in  passing.     The  arch 
over  the  fire  and  these  two  wing  walls  form  the  chief 
features  of  this  furnace.     The  products  of  combustion  on 
leaving  the  grate  pass  over  the  bridge  wall,  D,  in  a  wide 
horizontal   stream.     These    will   vary   in   temperature   at 
different   points.     Where   fresh  coal   has  been  thrown  on 
the  grate  the  gases  will  be  distilled  in  greater  volume  and 
will   lie  isufficiently  supplied  with  air.      This  is  where  the 
Smoke  is  funned,   whereas  from  the  portion  of  the  . 
which  has  been  pre\  iously  coaled  the  tire  will  be  burned  out 
and   the   bed  of  coals  porous,   the  gases  will  not  only   be 
smokeless  but  will  be  incandescently  hot  and  will  have  a 
surplus  of  air.    Unimpeded,  these  gases  would  pass  thro 
the  boiler  in  this  state  and  never  mix.     In  this  furnace, 
however,  the  space  between  the  two  wing  walls  is  of  such 
a  form  as  to  divert  the  stream  of  gases  from  a  horizontal 
plane  into  a  vertical  plane,  thereby  mixing  the  cool,  freshlj  ■ 
distilled   hydrocarbon    gases   with   the   hot   incande 
products  of  combustion,  allowing  the  surplus  of  air  from 
one  portion  to  make  up  for  the  deficiency  of  the  other  por 
tion.     The   conditions   requisite   for   perfect    combustion 
have  therefore  been  produced,  and  when  the  gases   ' 
passed  between  the  wing  walls  and  are  ready  to  enter  the 
boiler  tines  they  have   been   thoroughly  burned   and   are 
free   from   smoke.       To   get    the   best   results   out   of   this 
furnace  the  foreman   has  only  to  feed  coal   to  the   _ 
at  regular  periods,  alternating  between  the  two  sides. 

In    making   the   application    to   a    water-tube   boiler   of 
the   Babcock   and    Wilcox   type,    the    furnace    is   usually 
built  out  in  front  like  a   Dutch  oven,   whereas  with 
horizontal  tubular  or   Heine  type  of  boiler  the  furnace 
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Meeting  held  at  Nottingham  on  Wedm  day,  February  28th, 
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THE     BACTERIOLOGICAL    TESTING     OF     DISIN- 
FECTANTS. 

r.Y  T.  H.  LLOYD. 

The  relative  values  of  disinfectants  are  usually  based 
on  the  amount  of  active  principle  contained  in  them. 
This  method  of  examination  is  correct  when  tho  prepara- 
tions owe  their  activity  to  their  amount  of  chlorine,  avail- 
able oxygen,  &c,  but  where  organic  compounds  are 
concerned,  deductions  based  on  analytical  percentages  are 
usually  far  from  the  truth,  is  the  Bubstances  with  which 
they  are  associated  have  a  deciding  influence  on  tl 
behaviour  as  germicides.     The  aromatic  scries  of  organic 

ro  in  pou  ui  Is  is  largely  called  u] to  supply  the  wants  of  the 

manufacturer,  and  differences  in  the  constitution  of  nearly- 
related  families  an-  sometimes  taken  advantage  of  in  the 
production  of  their  specialities.  ^uch  differences  are 
sometimes  small  and  obscure,  and  need  a  large  amount 
of  research  and  time  to  reveal  them.  The  organic 
principles  employed  are  usually  associated  with  glue, 
resins,  hydrocarbons  and  other  Bubstances,  any  one  of 
which  may  have  been  selected  for  some  particular  property 
which  it  possesses,  and  a  statement  of  analysis  which  shows 
percentages  of  phenols,  hydrocarbons,  resin  acids,  alkali. 
\i ..  gives  no  data  of  value.  The  phy-i.  il  condition  in 
which  the  disinfectant  is  to  be  used,  too,  is  a  point  of 
considerable  importance,  as  it  has  been  repeatedly  found 
that  an  emulsifying  preparation,  containing  one  third  lie 
amount  of  active  agents  of  a  solution,  is  much  the  more 
powerful  germicide  Chemical  methods  are  of  great 
service  in  foretelling  the  suitability  of  a  given  bactericide 
for  a  particular  purpose.  For  instance,  chlorine  or  ozone 
might  he  recommended  for  the  sterilisation  of  water 
whioh  contained  little  organic  matter,  but  they  would  not 
In  suggested  for  the  disinfection  of  fluids  heavily  charged 
with  organic  impurities  Buch  as  Bewage.  The  use  of  the 
salts  of-copper,  mercury,  or  of  many  of  the  heavy  metals 
which  form  compounds  with  albumin,  would  not  be 
suggested  for  use  in  its  presi  nee,  as  their  usefulness  would 
be  greatly  restricted  by  it.  Great  service  has  also  been 
rendered  in  the  classification  of  compounds  having 
antiseptic  and  germicidal  properties,  but  beyond  the  limits 
thus  briefly  sketched,  chemistry  does  not  go  in  the  deciding 
of  the  efficiency _of£disinfcctants. 
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Bacteriological  methods. — Until   recently,   the  want    of 

uniformity   in  the  conditions  under  which  disinfectants 

wore  tested,  led   to    the    utmost    confusion    as   to    their 

bilities  and  great  conflict  of  opinion  among  observers 

working  on   the   saini  ce.      Many   attempts   were 

made  to  lay  down  sta  idard  conditions  for  all  workers, 

but     without     much     succi  ss,   until     the     Rideal-Walker 

method    was  These    observers   pointed  out 

that    the    following    factors    were    to    le    reckoned    with 

e    11.-    desired    uniformity    could     be    obtained:  — 

(1)  Time;    (2)  age  of    culture;    (3)   choice    of    medium; 

(4)  temperature  of  incubation;    (6)  temperature  of  medi- 

m  j     (6)    variation    in    vital    rest  tance    of    the   same 

ii  -  ;  (7)  variation  in  the  resistance  of  diffen  nt  species  ; 

is)   i!'      |  ropi  rtion   of  culture  t<i  disinfectant. 

The  introduction  bj  them  of  pure  phenol  as  a  standard 
control  solved  the  whole  of  these  factors,  and  as  the 
method  has  been  adopted  by  the  War  Office,  the-  Admiralty 
and  other  public  bodies,  I  give  it  as  it  was  originally 
published  :  — 

"To  5  e.c.  of  a  disinfectant,  add  five  drops  of  a  24- 
hour  old  blood-heat  culture  of  the  organism  in  broth, 
shake,  and  take  sub-cultures  every  2§  minutes  up  to  15 
minutes.  Incubate  these  sub-cultures  at  37"  C.  for  at 
least  48  hours.  Allowing  30  seconds  for  each  act  of 
medication,  and  the  same  time  for  making  tach  sub- 
culture, four  dilutions  of  the  disinfectant  under  examina- 
tion, together  with  one  standard  control,  may  be  tested 
against  the  same  culture  under  conditions  which  make 
the   results   strictly   comparable. 

"  When  a  dilution  of  the  disinfectant  is  obtained, 
which  does  the  same  work  as  the  standard  carbolic  acid 
dilution,  the  former  is  divided  by  the  latter,  and  the  ratio 
so  obtained  is  termed  the  carbolic  acid  co-efficient." 

The  temperature  at  which  tests  are  carried  out  is  from 
15  to  Is  C.,  as  this  is  found  the  easiest  to  maintain  in  a 
laboratory  all  the  year  round.  Good  relative  values  are 
usually  obtained  in  the  hands  of  any  one  worker,  if  the 

c litions  described  are  observed,  but    it    is:   unfortunate 

that  a  large  number  of  workers  on  the  same 
i  rganism  and  the  same  samples  show  a  good  deal  of 
variation  as  far  as  the  co-efficients  found  are  concerned. 
This  points  to  the  existence  of  a  disturbing  factor  or 
factors  which  the  authors  have  either  not  taken  into 
ccount  or  omitted  to  mention.  The  following  is  an 
illustration  of  the  variability  of  co-efficients  and  the 
general  constancy  of  relative  values.  Some  time  aoo  I 
determined  the  values  of  two  coal-tar  preparations  which 
were  somewhat  similar  in  constitution.  They  were  then 
Bent  to  other  analysts — six  in  all  — «  ho,  with  one  except  ion, 
used  the  method  as  described.  The  relative  values 
found  by  five  of  us  were  in  fair  agreement,  but  in  no  two 
-  were  the  co-efficients  alike.  They  varied  from 
5-5  to  9-3.  These  differences  were  very  striking  ;  1ml  had 
one  sample  only  been  examined  by  all  of  us.  they  would 
have  been  still  more  confusing,  as  it  would  not  have  been 
shown  that  the  factor  or  factors  affecting  the  results  were 
constant  for  any  one  observer.  Repeated  examinations 
by  several  of  us  yielded  the  same  result.  Inquiry 
showed  that  in  gome  cases  distilled  water  was  used  for 
dilution  of  tie-  sampleB,  and  in  others,  tap  water:  whilst, 
in  one  ease,  an  agar  culture  replaced  the  prescribed  broth 
culture. 

On  learning  these  facts.  I  started  some  experiments  in 
the  hope  of  clearing  up  these  discrepancies.  They  were 
as  follows  : — 

The  action  of  distilled  water  for  dilution  was  compared 
with  that  of  a  moderate!',  hard  tap  water.  The  effect  of 
a  filtered  and  uutiltered  agar  culture  on  the  co-efficients 
was  tested.  The  effect  of  filtration  of  broth  cultures, 
together  with  a  determination  of  any  difference  which 
might  arise  if  the  unliilercd  broth  culture  were  shaken 
immediately  before  some  of  it  was  removed  lor  the  medi- 
cation of  the  dilute  disinfectant.  So  as  to  make  the 
conditions  of  experiment  as  nearly  alike  as  possible, 
they  were  carried  out  at  a  temperature  of  from  50°  to 
58°  F.,  as  this  was  found  to  be  tin-  most  convenient,  The 
same  saponaceous  emulsifying  preparation  was  used  in 
all  eases;    the  same  platinum  wire   was  used   for  taking 
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sub-cultures  throughout,  the  size  of  the  loop  being  3  mm. 
in  diameter.  The  broth  was  as  constant  as  possible  in 
composition,  and  was  made  as  follows  :  — 10  grms.  of 
Lemco  were  dissolved  in  1000  cc.  of  water.  To  this  were 
added  10  grms.  of  Witte's  peptone  and  5  grins,  of  common 
salt.  After  boiling  Ear  half  an  hour,  the  broth  was  made 
neutral  to  phenolphthalein  with  normal  sodium  hydroxide 
solution  ;  15  ce.  of  normal  hydrochloric  acid  was  then 
added.  After  boiling  for  30  minutes,  the  broth  was 
filtered,  allowed  to  cool,  made  up  to  1000  cc,  rilled  into 
tubes  and  similised.  The  same  strain  of  B.  typhosus 
was  also  used  for  all  the  observations:  the  cultures  used 
for  the  tests  were  of  uniform  age.  ,-,';..  24  hours  old. 
In  each  case  the  culture  was   shaken  and  allowed    to  stand 

for  Jo  minutes  (so  as  to  permit  the  clumps  to  .settle) 
before  any  of  it  was  withdrawn  for  the  tests. 

Distilled  water.     Table  1  shows  the  co-efficient  obtained 

with  freshly  made  emulsions,  and  Table  2  shows  the 
figures  obtained  when  the  emulsions  had  stood  for  seven 
days,   the  solutions  being  shaken  just  before  use. 


Table  1. 


Sample. 

Dilution. 

Time  culture  exposed  to 

action  of  disinfectant. 

MiuuteB. 

21 

5     7J 

10      12J      15 

1:  880 

1:  990 
1:1100 
1:1210 
1:  110 

+ 
+ 
+ 
+ 
+ 

+      — 
+       + 
+       + 
+       + 

I  +  l    1 

II  1    1 

MM 

Carbolic  acid  co-efflcient,  ,10n  =  l0 


incubaf 


I  lours  ; 


Sub-cultures : 
temperature,  :!7-5"  C* 


Period    of 


Table  2. 


Time  culture 

exposed  to 

action 

of  disinfectant. 

Sample. 

Dilution. 

Minutes. 

2£ 

5 

71 

10 

121     15 

1:  060 

+ 

1-    770 

+ 

+ 

— 

— 

—     — 

1     S80 

+ 

+ 

+ 

— 

—     — 

1     990 

+ 

+ 

+ 

+ 

+      — 

1.    1  111 

+ 

+ 

+ 

+ 

Carbolic   acid    co-efflcient    between   8   and   9.    Sub-cultures : 

Period  of  incubation,  72  hours  ;    temperature,  :i7-5v  *,'. 


*  In  these  tables.  +  indicates  growth  ; 


■  no  growth. 


Tap  water. — Table  3  shows  this  had  the  effect  of 
reducing  the  germicidal  value  of  the  sample  somewhat 
as  compared  with  the  distilled  water,  even  when  the 
solutions  were  fresh. 

Table  3. 


Time  culture  exposed  ti> 
action  of  disinfectant. 
Sample  Dilution.  Minutes 

2|       5     71      10     121     16 


Disinfectant  + 


Carbolic 


1-   880 

I      91111 

1:1100 

1:1210 
1:    110 


+  —  — 

+  +  — 

+  +  + 

+  +  + 

+  +  — 


Carbolic    acid    co-efficient,    i22j  =  9.     Sub-cultures :     Period    of 
incubation.  72  hours  ;    temperature,  37-5'  C. 
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Table   l  sli.^.n  thai   whan  il mulsions  were 

:  lor  seven  days  there  mi  >  drop  in  tl  i  -  o  efficient 
of  over  In  pel  cent.  Consider*))] 
iila. .-.  and  the  globules  which  had  settled  oul  coidd  nol 
be  iJ"i  hark  into  a  state  "t  pexfeot  emulsion  when  the 
containing  Bask  was  violently  shaken.  1  may  here 
state  that   1  have  observed  thi  ol  tap  watei 

•  us  emulsifying  preparation  .    in 

nil  tl mulsions  I  have  exami  led  in  tins  way  show    i 

falling  nil  more  "t  le  is  great. 

T\m 


Inn 

•    rllllurt 

exposed 

I. 

aol 

loll 

,11  1 

isinfi 

Sample. 

Dilution. 

Mill 

It'  s. 

+ 

■ 
+ 

7} 

Ill 

+ 

+ 

1:  77ii 

+ 

+ 

+ 

+ 

+ 

+ 

1     880 

+ 

+ 

+ 

+ 

+ 

+ 

1:  »90 

+ 

+ 

+ 

+ 

+ 

+ 

1:    110 

+ 

+ 

+ 

— 

Carbolic  arid  co-efficient,  about   s.    Bub-cultures :    Perio 
Incubation,  7-  hours ;   temperature,   ;7-.".    C. 

es — Fill' ml  and  UnfUicr&L  Freshly  made 
dilutions  ot  the  fluid  under  examination  were  made  for 
this   best    with   distilled    water.     A   24-hour    old    blood 

li-.it  slope  eulturo  was  taken  and  o  it  was  added  2  i 
ot  sterile  distiled  water.  The  tube  was  then  shaken 
until  the  growth  was  entirely  removed.  The  resulting 
emulsion  of  organisms  was  nut  allowed  to  settle.  It  was 
added  to  the  dilutions  of  disinfectant  in  the  ordinary  way. 
The  result  is  very  striking,  the  co-efficient  being  nearly 
halved,  as  a  glance  at  Table  S  will  show.  A  mil  n 
examination  by  mean-  ,>t  a  hanging  .hop  of  the  emulsified 
culture  showed  that  it  was  largely  composed  ol  clumps 
ot  the  bacilli 
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sample. 

Dilution. 

Time  culture  i  \  i 
action  ot  disinfectant. 

Minutes. 

21 

5     : 

10 

I2J      I.". 

Djainfeetant  + 

i    ..mi 

1:    BOO 

1.    7i«l 

l   goo 

1:   110 

+ 
+ 
+ 
+ 

+ 

+  +  +  +  + 
+  +  +  +  + 

+ 
+ 
+ 
+ 

I+  +  +I 
I++I   1 

Carbolic   acid    co-efficient,    between    S    and    6.     Sub-cultures: 
Period  of  incubation,  76  bonis;   temperature,   17-5    < 

Table   6   shows    the   co-efficienl    obtained    when    tl.   e 
clumps  are  removed  by  filtration. 


Table  ti. 


Sample. 


Dilution. 


Time  culture  exposed  to 
action  "t  disinfectant. 

Mnillt.  B 


- 


7i      10     I2j      15 


Disinfectant  + 


Carbolic 


I:  '.it'll 
1:1100 
1:1210 
1-   120 


+  —  —  — 

+  —  —  — 

+  +  —  — 

+  +  —  — 

+  +  +  — 


i  ubotic  add  co-efficient,  over  10.    Sub-cuitnrea  :    Period  of 
Incubation,  76  hours;   temperature,  S7 

Villi  ml    l>r<.tlt     culture. — The    eo-eflieient     for     this      i- 

identieal   with   that   obtained   on   an    unfiltered   culture 

which  has  been  allowed  to  stand.     See  Table  7. 


aple. 

"i  "l  dUinfl  - 

Mir 

-                                    1-1      15 

■  + 

1  1  too 
1:1210 

1        IIH 

+       +      —     —       _     _ 
+       +       +      — 
+       +      —     — 

lloo 
ie  a<  i'l  co-elncient,     ,  1(l      I" 


Incubation    i  0  liouni  ;    tomp 


no 
irature, 


Snh-iiiltiir.  s 


>•   I  i :  '     ?  reveal    tin-  fact  that  tin-  t  n-oflicienl 

Is  slightly   lowered   it    tin-   culture   is  constantly    shaken 
licfore  some  oi  it  i-  withdrawn  t..i  the  tests. 

IM'.t.t:  B. 


Sample. 

Dilution. 

Time  culture  est — ■!  to 

1   Milt 

Min 

2}       5     7! 

Disinfectant  + 

1:   770 
1     880 

1:1100 

1     1  in 

+      +     —     —       —    _ 

+      +      + 

+      +      +      +        +      — 

Sub-cultures:    Period  of  Incubation,   7it  hours:    tempi 

I  lie  foregoing  experiments  appear  in  indicate  that,  to 
ire  greater  i  oni  ordance  in  n  -  ull  .  ii  ■  latil  tide  Muni!. I 
he  allowed  to  the  individual  operator,  and  since  it  is 
desirable  that  this  be  remedied,  it  should  be  directed, 
first,  that  distilled  water  only  should  he  used  for  dilution  ; 
seeond,  that  agar  cultures  should  be  abandoned  in  Favour 
of  broth,  ami  that  the  hi.. th  cultures  should  be  til 
through  ordinary  filter  paper  so  as  to  remove  clumps. 
It  should  also  he  mad.-  imperative  that  the  carbolic 
acid  used  should  he  standardised  by  bromine  titration, 
as    the    pure    crystals   on   the   market   contain   varying 

:nts  ot  moisture     somi  much  as  s  per 

I  he  authors  ot  the  method  recommended  that  carbolic 
ii  i.l  ot  the  B.P.  should  he  used  as  it  was  supposed  t..  be 
uniform  in  composition,  containing  ltm  pans  of  phenol 
in  lln  parts.  Sty  experience  ..t  it  i-  that  it  shows  con- 
siderable variation.  It  is  very  evident  that  accurate 
work  is  out  of  the  question  if  the  disinfei  tants  an-  to  be 
put  into  competition  with  a  variable  standard. 

Anothei  point  which  .ill.  t..r  consideration  is  the  com- 
position of  the  broth  used.     I  have  had  long  experience 

with  the  one  just   described,  anil  I   have  found  it   to  give 
the  most   uniform   result-.     When   meat   is  used  instead 
of  Latnco,  the  composition  of  the  broth  is  variable, 
acidity    of    meats    varus    very    considerably,    there 

me  amount-  ot  -..  la  v  It  -  are  formed  on  neutralisation. 
Undoubtedly  the  vital  resistance  ol  an  organism  depends 
very  greatly  upon  the  medium  in  which  it  is  grown,  and 
should  this  vary  from  day  to  .lay.  trouble  will  he 
experienced,  as  the  dilution  of  carbolic  acid  necessary 
tor  killing  it  will  he  anything  hut  consl 

The   method    just    •'■•  to  on 

account   oi  that   the  ...n. i  •  rperiment 

far  removed  front  those  which  obtain  in  practice, 
hut     1    si.1  a,..  :     ot     the    standard    laboratory 

methods  we  are  accustomed    to  i    to   the   - 

•ion         *i  .  ■    ,  ■■■.. 

sinee  the  indications   which    they  afford 
value.     It  lias  been  shown  that  tie  I  modified 

to    meet    any    individual    requirements.      For    instat 
the    compatibility    of    a    disinfectant    with    snap    may 

le   tested    by   diluting   it  •    lard    soap   solution. 

The    effect    of    organic    matter    on    its    utility    may 
he   tested    by   the   introduction   of   sotutio  .  anic 

matter  such   as   albumin   and   urine,   but   the   conditions 
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under  which  these  modifications  are  carried  out  must  be 
dar  i. 
The  Sanitary  Institute  has  appointed  a  strong  com- 
mittee to  consider  the  question  of  standardisation  of 
disinfectants,  and  Colonel  Firth  and  Prof.  MacFadyen, 
who  have  directed  the  work  found  necessary  for  its 
deliberations,  have  reported  in  favour  of  the  "  drop 
method,"  as  devised  by  Rideal  and  Walker.  The  report. 
together  with  a  very  large  amount  of  the  experimental 
work  done,  is  contained  in  the  February  number  of  the 
Journal  of  the  Royal  Sanitary  Institute.  They  have 
recommended  that  the  garnet  and  thread  tests  be 
discarded,  as  they  are  too  elaborate  and  unreliable. 
They  have  also  put  forward  for  consideration  a  modi- 
fication of  the  Rideal-Walker  test  which  was  devised 
by  Major  Fowler.  The  single  organism  is  here  replaced 
by  a  mixture  of  urine  and  tans.  It  is  described  in 
the  report  above  referred  to,  and  also  in  an  article  by 
Major  Fowler  himself,  which  appeared  in  the  January 
number  of  the  Journal  of  the  Royal  Army  Medical  Corps. 
The  mixture  is  prepared  as  follows : — 1  grm.  of  fresh 
fa?ces  is  rubbed  up  in  a  mortar  with  1U0  c.e.  of  freshly 
passed  urine.  The  resulting  emulsion  is  filtered  through 
an  ordinary  filter  paper  to  remove  lumps.  Three  c.e. 
of  the  filtrate  are  then  added  to  3  c.e.  of  the  disinfectant 
solution  it  is  required  to  examine.  The  subsequent 
procedure  is  then  similar  to  that  already  described.  The 
sub-culture  tubes  must  be  examined  at  the  end  of  24 
hours  and  any  growth  in  them  then  is  regarded  as  B.  coli. 
As  the  B.  cofi  is  somewhat  more  resistant  than  the  B. 
typhosus,  it  is  assumed  that  any  of  these  which  may  be 
present  are  killed  off  if  the  readings  show  negative.  The 
main  difficulty  with  this  method  is  the  inconstancy  of  the 
composition  of  the  material  to  be  examined,  and  also  the 
variability  of  the  forms  of  bacteria  present.  Sporogenous 
forms,  though  not  of  much  importance  from  the  patho- 
genic point  of  view,  are  likely  sometimes  to  make  the 
results  obscure.  I  have  had  some  experience  with  the 
method  and  obtained  results  which  are  not  strictly  con- 
cordant with  one  another;  still,  I  think  that  where  any 
doubt  exists  as  to  the  behaviour  of  the  disinfectants  in 
the  presence  of  faeces,  indications  of  great  value  can 
be  got  by  it.  Some  of  the  coefficients  obtained  by 
.Major  Fowler  are  very  interesting  when  they  are  compared 
with  those  obtained  on  the  single  organism,  as  they  show 
that  many  of  the  highly  prized  disinfectants  of  the  past, 
are,  in  the  presence  of  the  mixture,  very  much  affected 
in  activity. 

Discussion. 

Mr.  J.  H.  Workaix  said  he  still  held  that  the  bacterio- 
logical examination  of  disinfectants  was  a  very  marked 
advance  upon  the  hitherto  unsatisfactory  methods  of 
chemical  analysis.  Since  Rideal  and  Walker's  paper 
was  read,  many  observers  had  carefully  watched  the 
progress  of  their  uiethod.  A  unit  or  so  of  difference  in 
the  carbolic  acid  co-effieient  obtained  by  different  workers 
ii I i..n  the  same  disinfectant  might  be  allowed,  but  when 
two  bacteriologists  of  repute  reported  2  and  15 
respectively  as  the  co-efficients  for  the  same  disinfectant 
on  the  same  germ,  the  failure  of  the  practical  carrying 
out  of  the  method  must  be  acknowledged.  It  was 
unfortunate  that  tenders  should  be  asked  by  sanitary 
authorities  in  terms  of  the  Rideal-Walker  method  until 
at  least  uniform  results  could  be  obtained  by  separate 
investigators.  But  supposing  this  method  were  perfect 
in  its  working,  what  could  be  said  respecting  the  great 
differences  obtained  when  using  the  same  disinfectant 
upon  different  germs  ?  These  differences  had  been 
attributed  to  selective  action.  The  disinfecting  value 
nf  mercuric  chloride  as  found  upon  the  /,'.  typhosus  would 
tail  when  used  for  treating  an  open  wound  contaminated 
with  the  .1/.  pyogi  "'  »  aitri  us.  'I  he  Rideal  \\  alker  method 
professed  to  measure  only  one  property  of  a  disinfectant. 
I  lure  were,  however,  several  other  properties  of  very 
great  importance.  ..(/..  the  permanence  of  disinfecting- 
action.  Ihen  there  was  the  power  of  discrimination  between 
germs  and  innocuous  organic  matter.  The  permanganates 
did  not  discriminate,  and  consequently  their  value, 
di  tennined  upon  germs  in  presence  of  little  organic  matter, 


gave  no  measure  of  their  actual  value  when  used  for 
disinfecting  morbid  materials  in  practice.  Besides  these 
properties  there  wire  others,  such  as  harmlessness  to  the 
higher  animals,  freedom  from  destroying  action  on  tissues 
and  colours,  and  capability  of  mixture  with  different  kinds 
of  water.  Just  as  the  potable  value  of  water  could  nut  be 
determined  by  a  single  test,  even  though  that  should  be 
a  bacteriological  one,  so  a  satisfactory  evaluation  of  a 
disinfectant  could  not  be  arrived  at  by  a  germicidal 
estimation  only. 

\li.  S.  R.  Troiman  thought  the  points  brought  forward 
by  Mr.  Lloyd  were  of  much  importance.  The  chief 
difficulty  that  arose  in  deciding  upon  a  standard  method 
was  that  disinfectants  had  varying  properties  and  wen- 
used  under  very  varying  conditions,  tin-  latter  being 
in  general  quite  different  from  those  under  which 
they  wen-  tested.  It  was  obviously  impossible  to  devise 
a  method  which  would  meet  all  possible  objections, 
but  in  drawing  up  such  a  process  he  thought,  it  should  be 
remembered  that  a  bateriologieal  test  on  specific  organisms 
favoured  some  preparations  more  than  others,  and  that, 
if  possible,  some  compromise  should  be  made  between 
chemical  and  bacteriological  methods.  The  author  had 
referred  to  the  age  of  the  solution  tested  as  a  disturbing 
factor  in  the  Rideal-Walker  method.  That  was  an 
important  point,  for  one  rarely  had  to  deal  with  a  true 
solution  in  tin-  ease  of  a  disinfectant.  In  view  of 
the  discrepancies  shown  by  the  author,  it  would  at 
present  be  difficult  to  deal  with  fraudulent  preparations, 
but  as  soon  as  a  workable  process  was  agreed  upon  he  saw 
no  reason  why  the  sale  of  disinfectants  should  not  be 
controlled  by  the  Food  and  Drugs  Act. 

Mr1.  J.  Golding  said  he  was  not  particularly  enamoured 
of  standard  methods,  and  in  this  case,  where  the  science 
was  so  very  young  indeed,  it  would  be  a  great  pity  that 
progress  should  be  hampered  by  standard  methods.  If 
any  particular  method  of  testing  were  made  a  standard 
method,  he  would  like  it  to  be  laid  down  as  essential  that 
distilled  wati  r  should  be  made  only  in  glass  condensers. 

Mr.  L.  AbCHBUTT  remarked  that  the  directions  given 
for  the  neutralisation  of  broth  always  seemed  to  him  to  be 
a  weak  point  in  bacteriological  methods.  Very  varied 
instructions  were  given.  Some  used  litmus,  others 
phenolphthalein ;  some  again  used  sodium  carbonate, 
others  caustic  soda.  Others  directed  that  after 
neutralisation  a  certain  definite  excess  of  caustic  soda 
should  be  added.  As  the  amount  of  free  carbon  dioxide 
in  the  broth  must  vary,  the  excess  of  alkali  must  also 
vary  if  phenolphthalein  or  litmus  were  used  as  indicator, 
and  this,  he  always  understood,  had  a  great  influence  on  the 
development  of  some  of  the  organisms. 

Dr.  F.  H.  Jacob  said  that  from  the  practical  point  of 
view  disinfectants  were  used,  not  in  distilled  water  or 
broths,  but  in  tissues  which  exercised  an  immense  intluence 
on  the  action  of  the  germicide.  The  statistics  of  any 
antiseptic  should  show  under  what  circumstances  the 
tests  were  made.  It  was  very  necessary  at  all  times  that 
the  organisms  should  grow  vigorously. 

Mr.  Ainsi.ie-Wai.ker  said  he  fully  agreed  with  many  of 
the  views  expressed  by  the  author.  That  the  public  were 
entitled  to  the  same  measure  of  protection  which  the  law 
provided  against  adulterated  food  stuffs  always  appeared 
to  him  obvious.  The  exact  nature  of  the  control,  however, 
was  still  a  debatable  point.  Personally,  he  was  strongly 
in  favour  of  a  bacteriological  control.  Long  ex  |  lerience  had 
convinced  him  that  the  best  method  of  determining  the 
efficiency  of  a  given  disinfectant  was  tu  place  it  in  com- 
petition with  a  standard  disinfectant  of  Known  strength, 
such  as  pure  phenol,  and  to  make  direct  appeal  tu  the 
relative  germicidal  action  on  vigorous  cultures  of  micro- 
organisms, as  he  had  stated  in  a  note  to  "The  Prac- 
titioner."* He  was  aware  that  the  subject  did  not  lend 
itself  t"  thai  exact  treatment  which  was  given  tu  chemical 
analysis,  bul  muchcould  be  done  with  the  aid  of  a  little 
System  to  prevent  glaring  discrepancies  being  made,  to  the 
discredit  of  the  investigator,  and  the  confusion  of  the  general 
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publio.  As  Mi  Worrall  bad  stated  thai  in  bis  opinion  the 
Etideal-Walker  method  was  unreliable,  basing  his  opinion 
.■n  certain  discordant  rosulte  recently  published,  ho 
would  like  to  refer  them  to  a   papei  fully    with 

these  results,  which  In-  hod  written  in  conjunction  with 
Dr.    Sommerville   of    (ting's   College    ("Public    Health, 

h    I,    1006);   where   any   method  of  test    woe   under 
examination,  the  leas)  the)   wero  entitled  to  expect   wa 

thai    the    investigators    il Id    work    with    sample 

uniform    composition       xet   this  simple  precaution 
not     been    taken    in    the     cooes     referred     to     by    Mr. 
Worrell.     To  show   to  whal  extent   this   question    mi 
affect     the    work     of    different     investigators,    he     had 

itl\  examined  •■  sample  of  a  certain  well  known 
disinfectant  which  had  been  standing  in  bin  laboratory 
for  some  time.  The  top  layer  (about  1  in.  in  depth) 
was  pipetted  on  and  carefully  tested  A  portion  from 
the  bottom  ol  the  bottle  was  then  drawn  on  foi  com 
parison.  The  carbolic  acid  coefficient  of  tin-  bottom  la 
w.i  20*5  and  of  the  top  layer  under 0*05  when  measured 
against  B. typhosus.  Exception  had  been  taken  to  the 
.  trbotic  coefficient  on  the  ground  that  the  conditions  laid 
down  by  the  authors  of  the  test  did  nof  conform  to  those 
existing  in  practise.  A  complete  answer  to  this  wi 
I..-  found  iii  the  paper  referred  to  in  "  Public  Health." 
He  would  only  add  that,  for  from  this  being  the  i  ase,  bj 
the  simple  expedient  <>f  adopting  certain  standard  dilu- 
ents, tin*  method  was  capable  <»f  elucidating  problems 
of  the  greatest  practical  interest.  He  hod  pleasure  in 
supporting  the  various  recommendations  put  forward  by 
Mr.  Lloyd  »  1 1 It  the  object  "f  ensuring  uniformity  of  result. 
It  was  to  be  hoped,  therefore,  that  in  formulating  the 
final  details  of  the  method  upon  which  they  were  still 
■  I.  the  Committee  appointed  by  the  Royal  Sanitary 
Institute  would  weigh  carefully  the  various  recommenda- 
tions that  had  been  put  forward. 

Mr.  Lloyd,  in  replying,  said  that  chemical  considera- 
tions certainly  should  have  some  weight  in  the  choici 
a  disinfectant,  and  these  were  briefly  outlined  in  the 
paper  just  read.  Perhaps  they  should  have  been  more 
rally  dealt  with,  but  as  the  title  of  the  paper  indicated, 
bacteriological  methods  were  being  specially  dealt  with. 
Perhaps  the  best  way  to  determine  the  usefulness  of  a 
disinfectant,  even  from  the  chemical  stand-point,  would 
be  to  modify  the  Rideoi-Walker  method  in  the  manner 
rested  b)  Mr.  Walker  and  himself,  viz.,  by  the  addition 
of  known  amounts  of  egg  albumin,  mucin,  or  urine  when 
any  effect  which  organic  matter  may  have  on  the  pre- 
paration under  examination  would  be  revealed  by  the 
lowering  of  the  carbolic  acid  co-efficient  He  was  now 
engaged  on  work  in  this  direction.  The  lack  of  uniform- 
ity in  various  samples, no  doubt, was  a  cause  in  addition 
to  those  mentioned,  which  accounted  for  some  of  tin- 
varied  co-efficients  obtained  on  the  same  disinfectant  and 
the  necessity  for  thoroughly  shaking  the  sample  In  ' 
any  of  it  was  removed  for  examination  could  not  be  too 
much  insisted  upon.  The  figures  given  by  Mr.  Walker 
as  to  the  germicidal  values  ,,f  two  layers  in  one  bottle  of 
a  well-known  preparation  were  quite  in  accord  with  whal 
he  himself  had  obtained.  This  also  applied  to  some  other 
preparations  on  the  market.  Mr.  Worrell's  point  with 
regard  to  the  selective  action  of  disinfectants  on  various 
organisms  was  very  interesting.  It  was  an  undoubted 
foot  thai  various  organisms  showed  differing  resistai 
to  one  and  the  same  germicide.  The  />'.  typhi 
selected  as  the  standard  organism  as  it  appeared  t 

rally  the  most  resistant  of  'lie  non-sporogenous  pat  ho. 
genii  -  with  the  exception  of   the  Micrococcus 

pyw      ■  >.  and  he  would  suggest    that   for  surgical 

work  the  effect  of  a  disinfectant  upon  this  organism   I"1 

ally  t<  sted  in  addition  to  that  on  the  standard  organ- 
isin.  The  question  of  the  permanence  of  disinfecting 
action  in  the  case  of  clothes  where  there  was  a  possibility  of 
return  to  an  infected  house  was  one  for  the  Medical  <  MB 
of  Health  to  decide,  as  it  was  hardly  conceivable  that  the 
disinf  ction  of  clothing  would  he  carried  out  without 
complete  disinfection  of  the  house  in  which  the  infection 
had  occurred.  The  toxic  action  of  the  preparation  should 
also  be  specially  determined  and  was  quite  apart  from 
the  general  principle  of  standardisation.  Tin  chemist, 
in  the  examination  of  a  preparation,  could  hardly  he  ex- 


peoted  to  undertake  tin-  >•   t.  neither  could  tin 

i  the  germicide  on  tissui     l"'  decided  in  an  ardinari 

i  hemieal  laboratory.     He   «  nt    with 

Iding  with  regard  to  tin-  di  nil  rtion  "t  watei   in 

I  ,„  vessels,  a-  there  waa  some  risk  where  copper  was 
used  that  minute  amounts  of  it  might  he  dissolvi 
and  these  would  have  a  verj   decided  antiseptic  action 
il,,     broth    used    throughout    the    experiments  detail, ,  I 

in  the  papei   had  been  found  to  give  ven   g Ire  tilts, 

and  was  pubushed  in  the  hope  that  it  might  he  adopted 

tor  this  class  "l   work,  bt »    a     pointed  out    by   Mr. 

\ t ,  lil.iii  t  so  many  different   foi I  i   bod  been  given  from 

time  to  time,  the  relictions  of   which  were  rerj   varied 

\t  the  sain,  tune  h,  was  prepared  t,,  accept  any  other 
formula  that  might  he  put  forward  which  gave  result* 
winch  w,n 

Mr.  ('.  T.    Ki\i;zi:ti    wrote  that    "    he  thought    tl 
bacteriological  test.-,  results  were  likely  to  be  in 

ises    extrcmelj    no  hading,   and    never   »h"llv    to    be 
depended  upon.     On  the  other  hand,  ho  *  ecfthat 

chemical  considerations  and  the  experience  gamed  in 
the  employment  of  such  preparations  lead  to  much  more 
practical  results." 


Scottish  Section. 


Presentation  to  Db.  Thomas  Gbay,  Hoh.  Sbomtaby, 

Si   .  iTTIsl!     SlJ    DION. 

tin  Wednesday,  July  26th,  1005,  at  the  North  British 

Station  Hotel.  Glasgow,  shortly  after  the  arrival  of  the 
members  on  tour  from  the  Trossachs,  Mr.  David  Perry 
Chairman  of  the  Scottish  Section,  presented  to  Dr.  Cray. 
i  he  Secretary,  a  -olid  diver  tea  service  and  tray  on  behalf 
of  a  number  of  the  members  of  the  Section.  This  was 
Mil  on  the  occasion  of  his  approaching  and 

i-  a  recognition  of  the  valuable  ervici  rendered  by  him 
during  nine  years  .1-  Hon.  Secrctar)  to  the  s,ottish 
Section.  Mr.  A.  McDonald,  Mr.  Tatlock  and  Dr.  Clark, 
all  spoke  from  personal  experience  of  Dr.  Gray's  wrk 
lor  the  Socutv.  Dr.  Wiley,  of  Washington,  also  apt 
and  mentioned  that  he  tliought  public  work  was  I 
quickly  recognised  and  rewarded  on  this  side  than  in 
the  United  State.-.  Dr.  Gray  acknowledged  the  presenta- 
tion. 

Vetting  held  <//  Glasgow,  on  Tuesday,  M>ir-:h  -1'ih.  1906. 

MB.    DAVID    PEKRY    IN    THE    CHAIK. 

AX    IMPROVED    FORM    OF    THE    WM.    THOMSON 

(  ALOPvIMETER.* 
BY  THOMAS  OKAY,  D.SC.,  PH.D. 
While  it  is  generally  admitted  that  combustion  in 
compressed  oxygen  111  some  form  of  bomb  calorimeter  is 
the  only  accurate  method  of  determining  the  calorific 
value  of  a  solid  fuel,  the  high  cost  of  the  apparatus 
has  prevented  its  general  adoption.  The  demand  for 
a  cheaper  instrument  has  led  to  the  invention  of  a  number 
of  calorimeters  in  which  combustion  takes  pi 
current  of  moist  oxygen  at  a  pressure  slightly  in  excess 
of  that  of  the  atmosphere  Some  years  ago  the  author. 
in  conjunction  with  Dr.  J.  0.  Robertson  (this  ■' .  1904, 
704).  carried  out  a  large  number  of  experiments  with  a 
calorimeter  of  this  type,  designed  by  Win.  Ihomson 
(this  J.,  lss,..  .-,s(,  Twelve  samples  of  coal,  containing 
from  60  to  85  per  cent,  of  carbon,  were  examined  anil 
the  mean  results  were  found  to  differ  to  the  extent  of 
-0-7  to  -2-9  per  cent,  from  those  obtained  by  the  use 
of  a  bomb  calorimeter.  The  water  value  used  in  calcu- 
lating   these    result-    was    determined    by    weighing    Uic 
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several  parts  of  the  instrument  and  multiplying  the 
Weights  by  the  Bpecific  heats  of  the  respective  materials, 
.tiiccs  of  100  to  150  calories  wire  frequently 
observed  between  the  results  of  the  experiments  with 
individual  coal  samples.  These  variations,  which  in  an 
average  coal  having  a  calorific  value  of  about  7000  calories 
represent  approximately  1-5  to  2  per  cent,  of  the  total 
heating  power,  are  largely  due  to  the  varying  rate  of  the 
oxygen  current,  and  to' the  impossibility  of  regulating 
the  current  so  as  to  ensure  perfect  combustion  oi  the  eoal 
and  thorough  cooling  of  the  products  of  combustion 
which  pass  through  the  water  in  the  calorimeter.  By 
making  use  of  the  water  equivalent  determined  by  the 
combustion  of  a  sample  of  coal  of  known  calorific  value, 
the  errors  due  to  incomplete  combustion  and  imperfect 
cooling  are  partially  compensated;  the  mean  results 
calculated  with  the  value  thus  obtained  were  only  0-04  to 
l-l  per  cent,  lower  than  those  determined  by  the  bomb 
calorimeter  (foe  cil.  101).  These  results  led"  the  author 
to  conclude  that  the  method  might  be  of  service  to  many 
users  of  coal,  to  whom  the  cost  of  a  bomb  calorimeter 
would  be  prohibitive,  as  a  means  of  controlling  the  quality 
of  their  coal  supplies  ;  though  the  considerable  variation's 
referred  to  above  would  prevent  it  from  being  regarded 
as  a  standard  method. 

In  the  course  of  subsequent  work  with  the  apparatus 
some  modifications  have  been  introduced  with  the  object 
of  rendering  it  more  durable  and  more  convenient  to  handle. 
I  -e  consist  of  (a)  the  replacement  of  the  bulged  glass 
combustion  chamber  by  a  straight,  somewhat  wider,  glass 
tube.  (4)  the  substitution  of  thin  perforated  brass  discs 
for  the  original  wire  gauze  baffles,  and.  (c)  the  addition 
of  arrangements  for  electrical  ignition  of  the  coal.  The 
straight  tube  has  a  much  longer  life  than  the  original  form 
and  can  be  replaced  at  a  much  smaller  cost.  The  per- 
forated discs  are  very  much  more  durable  than  those 
constructed  of  wire  gauze,  and  the  possibility  of  starling 
the  combustion  by  means  of  an  electric  current  adds 
greatly  to  the  convenience  of  manipulation.  The  glass 
calorimeter  beaker  is  made  of  somewhat  thicker  glass, 
but  this,  as  well  as  the  tinned-. ron  casing,  which  serves 
as  a  heat  insulator,  retains  the  original  form. 

The  internal  combustion  chamber  is  shown  in  the 
accompanying  sketch  (Fig.  1).  The  glass  tube,  B,  which 
is  about  6i  ins.  long  by  2  ins. 
diameter,  sits  loosely-clamped  on 
the  perforated  metal  base,  M;  a 
brass  tube  for  supplying  the 
oxygen  passes  through  a  thick- 
walled  rubber  tube  fitted  to  the 
drawn-out  upper  end  of  the 
combustion  chamber,  and  may 
be  fixed  in  position  by  tightening 
the  thumbscrew,  tj.  Two  upright 
brass  tubes,  joined  above  by  a 
vulcanite  cross  piece  and  provided 
with  terminals,  transmit  the  cur- 
rent for  igniting  the  coal.  These 
tubes  are  in  metallic  connection 
with  the  metal  base  and  through 
one  of  them  an  insulated  mie 
pa  •  from  the  terminal  to  a 
short  insulated  vertical  rod  inside 
i  lie  combustion  chamber  ;  a  second 
rod,  bent  in  the  form  of  a  ring  to 
support  the  crucible  in  which  the 
coal  is  burned,  is  in  metallic 
connection  with  the  metal  base. 
The  upper  ends  of  these  two  rods 
are  on  a  level  slightly  higher 
than  that  of  the  top  of  the 
crucible,  and  are  connected  by 
means  of  a  thin  platinum  wire 
M  hii  li  can  be  marie  to  glow  by  the 
i  '  ■•■  of  an  ell  i  trie  current. 
Chi  i '  i  in,;. i,  ,|  rai  tal  di  cs,  It, 
ii  b  serve  to  bieak  up  the 
bubbles  oi  ga  nasi  ing  through 
He  water  in  tic  i  alorimeter, 
arc  made  to  .dtde  on  the  uprights 
to  give  access  to  the  crucible. 


Fig.  1. 


The  current  may  be  obtained  from  storage  cells,  or 
from  the  ordinary  lighting  circuit  when  this  is  available. 
In  the  latter  case,  the  resistance  shown  in  Fig.  2  will  be 
of  service.  To  construct  this,  a  wide-mouthed  glass  bottle, 
li  i i is-,  lo  g  iiis.  high  am!  .'!  ins.  to  t  ins.  diameter,  is  Idled 
with  caustic  soda  solution  of  approximately  00  iter  cent, 
strength,  and  fitted  with  a  rubber  stopper.  Two  electrodes 
arc  made  by  twisting  stout  copper  wire  into  the  form  of 


flat   spirals  of  about   2  ins.  diameter,  ami   bending  the 

straight  ends  of  the  wire  at  right  angles  to  these,  line  of 
these  spirals  rests  on  the  bottom  of  the  bottle,  the  straight 
portion  passing  through  a  glass  tide  which  is  fixed  in 
the  stopper:  the  upright  wire  of  the  other  electrode 
also  pa-sis  through  flu  stopper,  and  a  third  perforation, 
into  which  a  glass  tube  drawn  out  to  a  capillary  is  lifted, 
permits  the  gas  liberated  by  the  current  to  escape.  The 
bottle  is  conveniently  fixed  to  a  wooden  base  provided 
with  terminals,  and  a  circuit-making  key,  as  illustrated. 
The  terminals,  T,  are  connected  to  those  of  the  calorimeter, 
and  the  other  two  terminals  to  the  electric  mains.  The 
distance  between  the  two  electrodes  is  regulated  by  push- 
ing the  upper  electrode  down  till  the  thin  platinum  wire 
glows  on  depressing  the  key,  K.  Further  adjustment 
may  be  effected  if  necessary  by  altering  the  concentration 
of  the  caustic  soda  solution. 

For  the  determination  of  the  calorific  value  about  1  gnu. 
of  the  coarsely  powdered  coal  is  weighed  out  approxi- 
mately, compressed  into  a  pellet,  and  weighed  accurately. 
A  piece  of  thin  cotton  yarn,  about  ti  ins.  long,  is  tied 
round  the  pellet,  the  short  end  is  cut  off,  ami  the  pellet 
in  transferred  to  the  platinum  crucible  along  with  any 
powdered  coal  which  may  have  been  detached  in  the 
operation  ;  the  crucible  is  placed  on  the  support,  the 
tin  end  of  the  yam  is  tied  round  the  thin  platinum  wire. 
and  the  loose  end  of  the  cotton  is  cut  away.  The  glass 
combustion  chamber,  with  the  brass  tube  in  position 
shown  in  the  illustration,  is  placed  on  the  stand  and  fixed 
by  tightening  the  thumbscrew,  S  ;  a  slow  current  of 
moist  oxygen  is  passed  through  flic  apparatus,  which  is 
then  immersed  in  the  calorimeter  beaker  containing 
2  litres  of  water,  the  temperature  of  which  is  l-5°  to  1-76  <  '. 
below  that  of  the  room.  After  an  interval  of  1(1  minutes 
the  temperature  of  the  water  is  read  to  1/100°  C,  the 
oxygen  supply  is  increased  so  that  a  rapid  current  of  gas 
passes,  and  the  cotton  fuse  is  ignited  by  depressing  the 
key.  When  the  volatile  matter  is  burnt  the  brass  tube 
is  gradually  lowered  till,  at  the  end  of  the  combustion, 
the  opening  is  directly  over  the  glowing  coke.  When  the 
combustion  is  complete,  the  robber  tube  connecting  the 
oxygen  supply  with  the  calorimeter  is  detached  to  allow 
lie  water  to  enter  the  glass  combustion  chamber,  the 
water  is  thoroughly  stirred,  using  the  apparatus  held  by 
the  vulcanite  ere-    piece  as  .■*  stirrer,  connection  is  again 

made  with    the  oxy ipply  to  continue  the  mixing, 

and  the  maximum  temperature  is  observed, 

II  ait  t  value. — This  should  in  every  case  lie  determined 
from  the  results  of  a  number  of  combustions  of  an  averagi 
coal  of  known  calorific  value.  It  \\  grins,  coal  oi  i  alorinc 
value,  <',  are  used  and  the  observed  use  of  temperature  is 
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/,  then  the  ivatei  value,  V,  may  be  calculated  from  the 

,      WC+F      IOOOi         ,  •  ,   l- 
aquation :     \  in     hich  '    rep         ;  -  thr 

beat  developed  by  the  combustion  oi  the  cotton 

i         i     detei  mined    by    burning    ■ 

measured  length  ol  the  yar lied  up  into  a  ball,  and 

ng  the  rise  ol  temperature.     The  heal  i  the 

ige  of  the  currenl  foi  the  short  space  of  time  ]  i 
to  ignite  the  cotton  >-  negligible  in  thii    method.     I 
advisable  to  arrange  to  make  the  currenl    bj   depreHKing 
ii  key,  rathei  than  by  means  oi  a "dinar}    iwiti  b,   *    the 

eriment    may    be   spoiled    in    the   latter   case   thro 
inadvertently    leaving    the   switch    on   during    the    whole 
period  of  the  combustion. 

\    carefull]      tandardised    thermometer    graduated    in 
1    in    ('.  and  read  to  1    100    C.  with  the  help  ol  a  lens 
will  give  a  degree  of  accuracy  which  doee  sufficient  jv 
in  the  method. 

In  modifying  the  original  apparatus,  tin'  limitations  oi 
the  method  have  been  kept  in  view  and  refinements,  such 
u  the  nddition  oi  a  double  jacket  foi  more  perfect  in- 
sulation,  which  would  add  considerably    i"   the  cost   of 

truction,   have  not   I n   intioduoed.     A  high  degree 

of  sccuracj  is  nol  attainable  by  tins  method,  and  in  i 
where   this   is  desired    some   form   of   bomb  calorimeter 
should  be  employed. 
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THE    AVOIDANCE   OF    NOXIOUS    EFFLUENTS   l.\ 
THE     MANUFACTURE     OF     SULPHATE     OF 
AMMON1  \. 

BY   J.    OBOSSMANN,    PH.]  .,    F.I.I'.   (OF   3! ANCHF.STKR). 

Since  the  passing  of  the  Alkali  Ae1  of  I8B3,  which 
has  conferred  incalculable  benefits  on  the  community 
without  in  any  way  interfering  with  the  development 
the  industry  which  it  primarily  affected,  a  further  con- 
dition has  i«  en  added  to  those  which  up  to  that  time 
determined  the  valm  and,  hon  evei  *u 

a  method  of  manufacturing  may  be  from  the  purely 
chemical  or  engineering  poinl  w,  it  canni  '   i 

it   does   not  comply  with  the 
rules   dictated    by       initary    coi  Pn 

this  direction  has  been  neturalh 

have  liberally  interpret  d  the  provisions  of  the  .Alkali 
Act  and  subsequent  enactments  of  a  similar  character, 
in  such  a  manner  as  not  injuriously  to  interfere  with  the 
existing  modes  <  ure.     En  the  case  of  snlphati 

ammonia  other  circumstances  had  to  hi-  considered,  t'p 
t"  within  comparatively  recent  times  the  bulk  of  ammonia 
was  produced  in  gas  works,  which  mostly  belonged  to 
municipal  corporations  The  ammonia  liquors  pro- 
duced were  either  worked  up  l>\  the  corporation  itself  or 
by  local  manufacturers,  and  the  residual  products  turned 
into  the  sewers.  In  the  early  stages 
tion  these  residual  liquors 

with  the  subsequent  treatment  of  the  sewage  so  Ions 
the  us!  i    iep  irated,  and  prai  tii  all; 

■  iker 
ttle   the  effluents   well   and   to  only 
clear   liquor.     Even    then    serious    uuisan 

local  and  of  raj 
there  was  no  inducement   I      take  i 

win-tin  r  the  ingredients  present  in  the  waste  lit) 
ammonia  stills,  even  when  diluted  wit  may   not 

interfen  with  the  purification  of  ih.  latter,  particularly 
in  t!  doubts  an 

expn  tnpetent  quarters  whether  ammonia  works 


1 1 uiit.it  in  towns   il Id   i      allowed  to  d 

.  fluent!  in'"  tl 

i 
the  works  which  produce  ■  I  in  the  conn 

i  thi     nanufii  lluminatin 

rural  di  ;  will  be  proportion  it 

bio  of  sufficient   dd'.. 

I;,,!    « here    il  red   fn th  a    ra  miifai  I 

lesses,    such    a  dis 

II    villagi 

of  a    few    hundn  d  ii 

refuse  gas  liquoi  n  -I   I" •  oi  200,000  in) 

m  ii    will   bi    -Ii     liai  .•  d   into   1 1 
ream  in  it    nat    ral 
to  the  volume  ol  wa 
,1   l.-ss  serious  contamination. 

It   is  r\  ident   that    the  solution  ol   thi     probli  m   may 
be  approached  from  two  directions :  firstly,  by  attero] 
to  render   the   waste    liquors   innoi  uelrj     bj 

altering  the  process  of  manufacture  in  Buch  a  manner 
as  to  avoid  the  formation  ol  the  noxious  effluent  alto- 
gether.    I  have  i  hosen  I  he  lattei 

uould  load  COO  far  to  ,i;- 

however,  being  that  even  if  it  were  pw  ible  to  remove 
the  cyanogen  compounds  would  still 

bo   sufficient    tarry    compounds   and  '    thi 

nature  of  phenols  left  to  render  the  final  i  ! 
ind    1    know    of  no   method  of  removing  anic 

.  omponnds. 

In  designing  my   process  which  involves  no  st 
now  discoveries,  bul  is  in  it-  its  a   now   com- 

ition  of  old  and  well-known  reactions,  I  realised 
in  order  to  be  acceptable  to  manufacturers  it  should 
little  as  possible  interfere  with  the  present  arranges  • 
Vfj  process,  therefore,  follows  in  its  main  line  tl 
mode  of  manufacture,  and  branches  of)  at  a  < 
I  ii  lint. 

In  the  liist   place  the  ammonia  liquor  is  distilled  by 
.  .  i;,      ,     team  ii  used  at  present    but 

with  this  difference,  thai  no  lime  or  other  alkaline 
-tan..-  is  added.*  The  resulting  liquor  contains  all   thi 
d  salts  of  ammonia,  besides  tar  oils  and  phenols,  and 
salts  of  sodium.     We  will,  in  the  first  in  lr,!" 

that  we  carbonise  '.'i'"  tons  of  coal  per  day,  and  thai  the 
u.tal  quantity  of  liquor  leaving  tl"  still  is   10,000 
per  day.     We  also  assume  that   we  woi  fairly 

dry  coal,  which  from 

.md   from   the   water  formed   during  carbonisation   fr 

its  hydrogen  and  oxygen  compounds,  yields   I11  gall 

ton  of  coal       000  ter  per  '-'4  hours. 

raking  i(  that  we  have  <>>itl  a  quantity   ■  '|ual 

to  KHH)  cirIIs.  of  water  for  distillatio  that   oui 

le  total  quantity  of  i"  3000  galls,  of  I 

is  fri  'sill-  evident  that  the 

remaining  Timih  in  in 

the  -  ■  a  further  quantity  of  aim 

and  ammo  unds,   and  that   we  shall  only 

t,.  dispose  of  the  3000  galls,  in  Buch  n  anner  as  to  avid 
a  nuts  i 

The    figures    given    hot.     are    actual 
•  a  nth  in  gas  works  and  sometimi  ;  in  i  "ko  works,     tn 
the  latti-r.  however,  the  quantity  of  water  formed  every 
■  lay  often  exceeds  the  figures  given  hi 
may  contain    10   per  cent,   and  more  moisture.     It 

be    Bhovi  ii    from    therirn  't,on 

that"  it  is  against  the  interest   ol   the  coke  maaufacf 
to   list-   ioal    with   an    excessive   amount    of   inechai 
i    admixtur    :     and    ii  frequently    the    i 

the  amount    of   watei    to 

products  oi  distillatii  20  g  ills,   i    i   ton  ol 

.niilev.  it,  ii  would 

advantage  to  reduce  that  quantity  to  its  1 
using  the  coal  as  dry  as  is  prai  ticable. 

•  Mv  friend,    Mi 

I    it  .num.  .ii"  i     i  '",''"  lJ5ff 

c  alkalis  are  not  used,  tending 
pipes  and  consequent  rls 

\lllll: 

are   ■  :1" 

ia  the  apparatus  which  I  am  suggi>;      - 
should  be  used. 
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From  my  own  experiments  I  should  say  that  a  coal 
containing  more  than  15  per  cent,  of  water* would  be  too 
sloppy  for  practical  work.  Y,  t  I  have  heard  of  coal 
being  used  with  30  and  even  40  per  cent,  of  water.  I 
think  there  must  be  a  misunderstanding  on  this  point, 
for  taking  coal  at  1-5  sp.  gr.,  a  coal  with  40  per  cent,  of 
water  would  contain  almost  equal  bulks  of  coal  and 
water.  I  have  found  no  coal  which  can  be  mixed  with  such 
a  quantity  without  settling  out  of  the  liquid,  and  it  will 
be  interesting  to  know  whether  there  are  coals  of  such 
abnormal  porosity.  Naturally,  the  greater  the  quantity 
of  moisture  in  the  coal,  the  greater  is  the  quantity  of  water 
added  to  the  condensing  system  every  day,  and  the  greater 
will  be  the  quantity  of  waste  liquor  from  the  stills  to  be 
disposed  of  by  my  process  in  proportion  to  the  quantity 
of  liquor  which  after  cooling  may  go  back  to  the  scrubber. 

That  portion  of  the  liquor  which  goes  back  to  the 
scrubbers  will  gradually  become  richer  in  dissolved  fixed 
ammonia  and  other  compounds.  But  it  will  reach  its 
limit  when  that  portion  which  is  withdrawn  ex  cry  '24  hours 
for  further  treatment  becomes  of  such  strength  that  it 
contains  as  much  in  fixed  compounds  as  will  be  equal 
to  the  total  quantity  of  these  compounds  which  the 
apparatus  will  produce  in  every  24  hours  :— 

If  A  = total  quantity  of  effluent  liquor  from  still  in 
galls,  in  every  24  hours. 

B  =  number  of  galls,  taken  back  to  scrubber  in  everv 
24  hours,  J 

C=  quantity  of  fixed  ammonia  compounds  formed 
per  14  hours  (shown  from  testing  the  first   operation) 

Ihen  jt  D=limit  of  the  quantity  of  fixed  ammonia 
compounds  winch  will  be  contained  in  A: 

D=   ______ 

A— B  ' 

and  if  we  want  to  ascertain  how  long  it  will  be  before  the 
effluent  liquor  will  reach  that  strength  to  within  1  per 
cent,  we  may  find  the  number  of  days  t  from  the  formula  : 

2 
t  =  l+- 


1-log. 


ior.. 

A 


n  If,o/J'M"e,'  "?llsi'   B     7"""  -alIs-  C=400  lh-  *en 
tiie  jii.ii  in  galls,  discharged   from  the  ammonia  stills  will 

ultimately  contain  400x35  =  1333  lb.  I'  per  cen1  of 
fixed  salts,  and  from  the  time  of  the  first  operation  it 
will  take  14  days  before  that  Btage  is  reached.  In  like 
manner,  if  we  should  have  to  deal  with  an  installation  in 
which  coal  with  15  per  cent,  of  water  were  used  for  coking 
we  should  obtain  for  every  ton  of  coal  about  30  galls,  of 
water  m  the  condense;  and  somewhere  about  10  galls. 
or  less  of  water  from  water  forming  combinations.  '"  We 
should,  therefore,  for  200  tons  of  coal  per  day  have  to 
dispose  by  my  process  of  about  8000  galls,  from  the 
scrubbers,  and  to  this  would  have  to  be  ad. led  1000  galls 
for  steam  used  in  the  distilling  of  ammonia,  total  9000 
galls. 

The  quantity  of  water  used  for  the  absorption  of  the 
ammonia  in  the  scrubbers  varies  considerably  fn  different 
works,  and  is  generally  larger  in  coke  than  in  gasworks, 
taking  5|  lb.  of  ammonia  as  an  average  yield  per  ton  of 
coal,  each  ton  should  produce  26  galls,  of  10  oz.  liquor 
or  52  galls,  of  5  oz.  liquor.  On  an  average  the  liquor 
will  probably  be  of  7A  oz.  strength,  so  that  for  200  tons 
of  coal  about  8000  galls,  of  water  would  have  to  pass 
through  the  scrubbers  in  every  24  hours.  As  a  matter 
of  fact  this  quantity  will  be  less,  as  some  of  the  ammonia 
is  condensed  before  the  gases  reach  the  scrubbers.  And 
where  there  is  an  excessive  amount  of  water  in  the  coal. 
condensation  of  ammonia  may  take  place  in  the  condensed 
water  of  moisture  to  such  an  extent  that  little  work  is 
left  for  the  scrubbers,  and  that  only  an  abnormally  small 
amount  of  water  will  be  used  in  them.  In  such  "a  case. 
however,  the  only  effect  which  would  be  shown  in  my 
process  would  be  that  the  quantity  of  liquid  to  be  cooled 
previous  u-  going  to  the  scrubbers  would  be  less  than 
7000  or  ,sih id  »alls.  ;  the  quantity  to  be  dealt  with  by  my 
process  would  still  be  such  as  shown  above  and  would 
mainly  depend  on  the  quantity  of  moisture  contained  in 
the  coal.     And  this  quantity  would  vary  from  3000  galls. 


in  good  dry  coal  to  about  9000  galls,  in  coal  containing 
15  per  cent,  of  water  and  5  per  cent,  of  other  water- 
forming    constituents. 

Whatever  be  the  quantity  of  liquor  thus  obtained  it 
must  be  evaporated  to  a  small  bulk  to  become  amenable 
to  further  treatment.  It  may  lie  generally  taken  that 
the  ultimate  bulk  after  evaporation  will  correspond  to 
about  1 J  ..'.ill.  for  every  ton  of  coal  carbonised.  It  will 
then  form  a  Btrong  solution  of  ammonium  chloride  and 
thiosulphate,  besides  containing  some  thiocyanate,  sodium 
chloride,  and  possibly  some  ferrocyanide.  Ammonium 
chloride  can  at  this  stage  be  removed  to  a  considerable 
extent  by  cooling  and  crystallising,  and  as  some  of  the 
samples  which  1  have  examined  contained  up  to  20  per 
cent,  of  the  total  ammonia  going  to  the  stills  as 
ammonium  chloride,  the  recovery  of  the  ammonium 
chloride  as  such  should  yield  considerable  profit. 

The  remaining  mother  liquor  will  now  contain  chiefly 
thiosulphate,  chloride  and  thiocyanate.  This  liquor  is 
placed  in  a  still  and  neutralised  with  weak  sulphuric  acid 
so  as  to  decompose  the  thiosulphate;  after  agitation 
such  a  quantity  of  sulphuric  acid  or  more  of  about  120'  Tw. 
is  added  as  would  form  ammonium  hydrogen  sulphate 
with  the  ammonia  contained  as  thiocyanate.  On  heating 
to  about  100°  C.  or  less  and  agitating,  tin  thiocyanate 
becomes  partly  decomposed,  and  partly  distils  over  as 
such.  On  passing  the  gases  through  limestone  a  pure 
solution  of  calcium  thiocyanate  is  obtained,  hydrochloric 
acid  not  being  liberated  if  the  temperature  and  other 
conditions  are  followed  out  according  to  the  above. 
After  passing  the  calcium  carbonate  absorber,  the  ease 
arc  taken  through  a  mixture  of  an  iron  salt  with  alkali, 
or  through  oxide  of  iron  purifiers,  and  in  either  ease 
sulphuretted  hydrogen  and  cyanogen  compounds  other 
than  thiocyanate  are  thus  removed. 

The  liquor  from  this  still  which  contains  ammonium 
sulphate,  chloride  and  free  sulphuric  acid,  but  no  thio- 
cyanate may  be  used  for  diluting  the  sulphuric  acid 
which  is  used  in  the  saturator.  It  will,  however,  in 
existing  installations  probably  be  better  to  use  a  separate 
saturating  box  built  of  stone  for  this  liquor,  ami  take  part 
of  the  ammonia  from  the  main  into  it.  so  as  to  avoid  any 
chance  of  the  lead  in  the  old  saturator  being  attacked  by 
any  hydrochloric,  acid  which  may  be  set  free.  In  new 
installations  the  ordinary  saturator  would  serve  the 
purpose  if  made  of  material  which  will  resist  hydrochloric 
acid,  always  provided  that  it  were  found  that  the  liquor 
coming  from  the  sulphocvanogen  still  attacked  lead. 

One  great  advantage  of  the  method  which  I  propose 
is  that  it,  enables  us  to  recover  the  ferrocyanide  as  well  as 
the  thiocyanate  without  interfering  with  the  plant  as  it 
is  in  use  at  present.  It  is  well  known  that  many  processes 
have  been  designed  to  remove  the  cyanides  and  ferro- 
cyanides from  the  gaseous  products  of  coal  distillation, 
by  passing  them  through  alkaline  emulsions  of  ferrous 
oxide.  All  these  processes  require  special  washing 
apparatus,  and  in  the  case  of  gases  from  coke  ovens,  it  is 
said  that,  the  results  obtained  have  been  unsatisfactory- 
Two  ways  of  recovering  cyanides  and  ferrocyanides  are 
open  in  my  method.  Where  the  quantity  of  these  com- 
pounds is  large,  they  may  be  removed  as  insoluble  ferro- 
cyanides or  zinc  ferrocyanides  by  adding  ferrous  or  zinc 
sulphate  in  the  exact  proportion  (to  be  previously  ascer- 
tained by  lest)  to  the  evaporated  liquor  and  neutralising 
carefully  with  sulphuric  acid.  After  filtering,  the  liquor 
may  go  to  the  still  and  be  treated  with  a  further  quantity 
of  sulphuric  acid  ill  order  to  eliminate  thesulphocyanogcn. 
But  where  the  quantity  of  ferrocyanide  is  not  excessive 
there  is  no  need  of  any  treatment  of  this  kind,  as  the 
ferrocyanides  will  become  decomposed  in  the  still  in 
presence  of  an  excess  of  sulphuric  acid,  evolving  hydro- 
cyanic acid  which  will  be  absorbed  in  the  alkaline  iron  or 
in  the  oxide  of  iron  purifier,  and  thus  allow  of  the  recovery 
of  these  compounds  in  the  shape  of  ferrocyanide. 

In  working  on  this  subject  a  great  difficulty  presents 
itself  through  the  fact  that  the  composition  and  relative 
quantities  of  the  liquors  obtained  in  different  works. 
even  when  operations  are  apparently  carried  out  under  tin- 
same  conditions,  vary  very  considerably.  For  that 
reason,  one  can  only  make  a  general  forecast  of  the 
probable  cost  of  my  process ;    but  it  may  safely  be  taken 
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thai  it  should  in  no  case  exceed  to  ooal  ol  working  that 
•>f  the  present   method.     There  is  .1 
lime,  which  amounts  to  3s.  per  ton  of  ammonium  sulphate, 
a  saving  in  the  quantity  of  steam  used.,  and  the  amount  ol 

a-  should  !"•  tin'  same  a-  l-  1  here  should 

gam  in  i  In'  yield  ol  ammonium  sulpl  I  to  about 

no  ammonia   left    111   the   waste   liquors 
from  the  stills  is  eliminated  from  the  system.      I  hi  r< 
gain    through    the    recovery    of    thiocyanate    and 

tide,  which,  taking  them  at  only  Id.  per  lb.,  would 
amount  to  from  •)-.  to  20s.  ami  more  per  ton  of  ammonium 
sulphate  :  ami  the  extra  profit  on  ammonium  chloride 
may  lie  put  clown  at  from  9s.  to  I.'!-,  and  more. 

probable  saving  oi  from  20s.  to  10s  .  «n  tllow 

.•[I,  tin'  cooling  of  tii 
and    the  a    of    the    extra 

plant  required.  The  cost  of  the  first  item  will  greatly 
depend  upon  local  circumstances.  Where  the  amoun 
water  in  coal  is  normal,  there  should  be  sufficient  waste 
heat  in  coke-oven  works  to  render  this  operation  free  from 
being  a  charge  on  the  process.  In  gas  works,  where  there 
i-  no  waste  heat,  tie-  charge  should  not  amount  to  more 
than  o-.  per  ton  of  sulphate  of  ammonia,  as  then 
always  sufficient  breeze  in  these  works  to  spare,  which 
has  only  a  low  commercial  value,  and  in  some  eases  almost 
none.  And  even  where  the  amount  of  liquors  produced 
is  excessive,  it  will,  in  many  eases,  lie  found  that  there 
will  be  sufficient  waste  coal  and  coke  of  unmarketable 
quality  which  can  be  used  for  evaporating  purposes. 
The  cooling  of  the  liquor  also  depends  on  local  circum- 
stances, hut  even  under  t he  most  unfavourable  conditions 
the  charge  for  it  would  bo  small.  The  depreciation  of 
plant  could  only  take  place  in  the  evaporating  apparatus, 
which  is  not  expensive;  and  as  the  total  installation  is 
not  costly,  that  item  should  not  seriously  affect  the 
process.  It  must  be  borne  in  mind  that  this  process  has 
not  been  designed  with  a  view  to  effecting  a  saving  in 
manufacture,  but  with  a  view  to  alter  the  old  process  in 
such  manner  that  it  will  comply  with  such  sanitary 
conditions  as  may  reasonably  be  imposed  upon  the 
manufacturer.  If  it  will  accomplish  this  without  extra 
charge  to  the  manufacturer,  it  will  have  done  all  that 
can  be  reasonably  expected  from  such  a  process. 

Discrssiox. 

Mr.  \V.  McD.  Mai  key  said  he  thought  there  was  only 
a  restricted  market  for  cyanides  and  ammonium  chloride. 
Ammonium  sulphate  had  a  very  stable  price,  and  the 
market  was  one  that  was  capable  of  almost  indefinite 
expansion.  What  were  the  methods  of  evaporation  to 
be  used  r 

Dr.  Wnsos  drew  attention  to  the  importance  of  the 
subject,  on  account  of  the  large  development  in  the  coke 
oven  industry  within  the  last  few  years.  This  had 
caused  an  increase  in  the  pollution  of  streams  and  the 
atmosphere.  By  the  public  health  law.  it  was  forbidden 
to  discharae  liquors  from  washing  gases  into  streams 
and  be  was  therefore  glad  of  the  conclusion  that  this  could 
be  totally  avoided.  In  the  West  Riding  of  Yorkshire 
and  in  all  colliery  districts  the  industry  was  likely  t  i 
increase.  There  had  been  very  marked  pollution  in  most 
of  the  cases  of  new  works,  and  if  manufacturers  could 
change  this  it  would  be  for  the  public  good. 

Mr.  Ptrdv.  speaking  as  manager  of  a  coking  plant, 
said  the  difficulty  had  been  overcome  at  his  works.  The 
liquors  were  passed  backwards  and  forwards  through 
about  _'i«i  yards  of  open  launder  drain  with  wood  hurdles 
forsaking  out  the  lime.  &c,  theu  mixed  with  the  drainage 
water  from  the  engines  and  boilers  and  run  into  a  pond. 
They  were  pumped  back  as  required  into  a  tank,  and 
thence  t o  the  boilers  and  so  used  again.  This  had  done 
away  with  the  use  of  boiler  composition,  as  the  liquors 
were  found  to  be  boiler  cleansers.  A  careful  watch  had 
been  kept  on  the  boilers,  plates,  taps,  4c,  but  uo  corrosion 
ha  i  yet  been  noticed. 

Mr.  Wilfred  Wyld  asked  what  materials  Dr. 
Crossmann  would  recommend  for  the  evaporators. 
Thioeyanates,   sulphides  and  ammonium  chloride   would 


nary  metals  such  as  iron,  ,\''.     Ammonium 
chloride  crystals  as  obtained  ually 

in  tie-  crud  black,  and  only  a  lii 

amount   I  Otlld  1"-  put    Oil  i  ket. 

Mr.    T.    1"ai hi  t  v    corroborated    Mr.    Wyld  s   r. 

and    said    lie    had    found    jih nium    nitrate   to   be 

osive,  and  to  act  almost  like  an  acid  with  somi 
He  thought  the  disuse  of  1  iveryof   ammonium 

i    distinct    cain.     If   ammonium    chloride    was 
ion  of  manures,  the  percentage  of  ainm 
would  give  a  limit  below  which  its  value  could  not  fall. 

Mr.  F.  Si  rjDDEB  said  be  was  very  much 
Mr.  I'urly's  statement  that  the  waste  amnioniacal 
liquors  could,  alter  dilution,  be  used  again  in  the  boiler-. 
This  wa-  quite  opposite  to  the  inference  to  be  drawn 
from  the  chemical  analysis  of  such  Liquoi  <  oals 
i  irboinsed  in  coke  oven-  seldom  yielded  le-s  than  12  |»T 
cent,    of   water.     The   quantity   of   I  leal   with 

would,    therefore,  on  the    average,  be    higher   than    thai 
died    in    the    paper.      Colliery    pi  bad    been 

forced  to   face   this   question  of  dealing   with   the   - 
liquor  on  account  of  threatened  legal  proceedings.     The 
initial  cost  of  a  coke  oven   bye-product   recovery   plant 
necessitated,   in   order   that   profitable  -liould   be 

obtained,  an  increase  in  the  yield  of  coke  over  that  yielded 
from  ordinary  coking  ovens,  and  the  recovery  of  the 
ammonia  in  a  marketable  form.  At  present,  the  bulk 
of  the  waste  liquors  produced  in  the  country  go,  after 
settlement,  directly  into  the  sewers,  and  that  was  one  of 
the  means  of  disposal.  In  Manchester  that  had  not 
been  found  to  interfere  in  any  way  with  the  bacteria 
beds  or  other  methods  used  in  the  subsequent  purification 
of  the  sewage.  Dr.  Grossmann  had  not  stated  the  ratio 
of  free  to  fixed  ammonia  in  the  liquors.  Lime  was  not 
to  be  over-valued  for  driving  off  the  fixed  ammonia, 
the  amount  of  sedimentary  matters  which  had  to  be 
dealt  with  from  the  ammonia  stills  being  a  serious  matter; 
caustic  soda  was  therefore  to  be  preferred,  and  as  a  matter 
of  fact,  several  works  in  the  south  of  England  were 
employing  caustic  soda  with  economical  results.  A  certain 
amount  of  clean  water  must  be  used  for  removing  the  last 
traces  of  ammonia  in  the  scrubbers,  and  that  would  have 
to  go  into  circulation,  and  would  bring  up  the  cost  of 
evaporation  considerably.  Cyanogen  compounds  must 
not  be  counted  upon  as  a  source  of  profit,, since  the  supply 
was  very  much  in  excess  of  the  demand.  He  advocated 
careful  consideration  of  the  amount  of  water  in  the  coals 
used,  since  it  was  advisable  to  have  the  ammonia  in  the 
most  concentrated  form  possible. 

Dr.  GrcssMjJsN.  in  reply,  said  the  cyanide  industry 
in  connection  with  gas  works  was  developing  very  much, 
and  gas  works  managers  continued  to  put  up  plants  for 
the  recovery  of  cyanides.  The  main  source  of  these 
compounds  would,  in  the  future,  be  the  distillation  of  coaL 
He  thought  sufficient  allowance  had  been  made  in  his 
paper  for  any  reduction  in  the  market  value  of  cyanides. 
by  taking  them  at  only  Id.  per  lb.  From  a  chemist  s 
point  of  view  he  was  unable  to  understand  Mr.  Purdy's 
success  in  using  the  waste  bquors  when  diluted  in  boilers, 
and  felt  that,  sooner  or  later,  accidents  would  happen  and 
trouble  be  caused.  Corrosion  and  discoloration  in 
evaporating  ammonium  chloride  solutions  could  be 
prevented,  and  he  thought  it  likely  that  a  method  would 
soon  be  devised  for  even  overcoming  corrosion  in  many 
other  cases.  The  relative  value  of  crystallised  ammonium 
chloride  to  sulphate  lid  not  depend  on  the  ratio  of 
ammonia  in  the  two  compounds.  Ammonium  chloride  was 
from  £5  to  £10  per  ton  higher  in  price  than  the  equivalent 
in  ammonium  sulphate.  "The  amount  of  liquor  which 
was  produced  ever}-  day  from  coal  distillation  and  rendered 
evaporation  necessary  could  be  boiled  down  at  little  cost, 
as  in  a  gas  works  a  large  amount  of  worthless  fuel,  and  in 
coke  works  besides,  unmarketable  fuel  waste  beat  was 
available.  Mr.  Scudder's  statement  that  in  Manchester 
the  waste  Uquors  from  the  gas  works  had  not  been  found  to 
interfere  in  anv  way  with  the  bacteria  beds  or  other 
methods  used  in  the  subsequent  treatment  of  the  sew 
was  diametricallv  opposite  to  the  information  he  (Dr. 
Grossmann)  bad  "on  this  subject  from  a  most  competent 
quarter. 

c 
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Meeting    held    at    Leeds,    on    Monday,    April   9th,    1906. 


PROF.  H.  K.  PROCTER  IN  THE  CHAIR. 

RECENT   IMPROVEMENTS   IN   THE    BIOLOGICAL 
TREATMENT    OF    SEWAGE. 

BY    W.    J.    DIBDIX,    F.I.C.,    F.C.S.,    ETC. 

In  February.  1004,  I  bad  tbe  honour  of  placing  before 
the  Society  certain  suggestions  with  reference  to  the  use 
of  horizontal  layers  of  slates,  tiles  or  other  suitable  material 
for  the  purpose  of  facilitating  the  destruction  of  the  matters 
held  in  suspension  in  sewage,  and  thus  "  effectually  meet 
the  sludge  difficulty." 

I  now  propose  to  submit  for  the  consideration  of  the 
members  the  results  of  actual  work  accomplished  on  the 
lines  then  laid  down.  In  the  previous  paper  referred  to, 
a  series  of  results  were  given  showing  the  effect  on  the 
organic  matters  in  solution  when  the  layers  of  slate 
were  placed  at  intervals  of  2  ins.  apart.  For  the  purpose  of 
testing  the  question  as  to  whether  satisfactory  results 
could  be  obtained  when  the  layers  were  placed  at  greater 
or  less  intervals,  I  am  permitted  to  quote  from  the  results 
given  by  Dr.  David  Sommerville  of  the  State  Medicine 
Laboratories,  King's  College,  London,  in  a  paper  which 
was  published  in  "  Public  Health,"  September,  1904, 
viz.  : — 

"  The  immediate  object  of  the  experiments  to  be 
described  was  to  determine  the  degree  of  purification,  as 
measured  bj7  decrease  in  albuminoid  ammonia,  corres- 
ponding with  definite  spaces  between  the  slabs  of  slate, 
with  the  view  of  establishing,  if  possible,  an  optimum 
space. 

"  Crude  sew  age,  obtained  through  the  kindness  of 
Dr.  Clowes  from  the  London  outfall,  was  used  throughout. 
Operations  were  carried  out  in  two  laboratory  tanks 
of  different  sizes,  containing  horizontal  rows  of  slate 
slabs,  arranged  at  distances  apart,  varying  from  1  in. 
to  12  ins.  Care  was  taken  that  the  conditions  of  tem- 
perature, time  given  to  filling  and  emptying  the  tank, 
time  of  contact  of  sewage  with  slates,  &c.,  were  as  nearly 
as  may  be  constant.     The  temperature  was  maintained 


at  16°  C.  to  18c  C.  Half  an  hour  was  allowed  for  filling  a 
tank,  half  an  hour  for  emptying,  and  two  hours  for  undis- 
turbed contact.     Five  hours  were  allowed  for  rest. 

"  The  optimum  vertical  space  between  the  rows  of 
slabs,  as  indicated  by  the  experiments,  appears  to  be 
about  4  ins.  A  few  examples  selected  from  a  large 
number  of   results  will  serve  to  make  this  manifest": — 


Distance  between 

Percentage  reduction 

No.  of  experiment. 

rows  of  slab. 

of  alb.  ammonia. 

In. 

5 

1 

25 

7 

o 

31 

11 

o 

30 

17 

8 

50 

19 

3 

52 

23 

4 

56 

29 

8 

45 

35 

12 

18 

37 

12 

17 

The  Corporation  of  Devizes,  having  decided  to  make 
a  series  of  experiments  with  the  view  of  ascertaining  how 
far  the  method  of  filling  the  primary  contact  beds  with 
slate  would  answer  for  the  sewage  of  that  town,  instructed 
their  Surveyor,  Mr.  F.  G.  Billingham,  to  construct  a 
pair  of  experimental  beds,  the  first  to  be  filled  with  slato 
placed  at  from  2  ins.  to  3  ins.  apart  and  having  an  initial 
gross  capacity  of  12i  cb.  yds.  and  the  second  having  a 
initial  gross  capacity  of  25  cb.  yds.  and  filled  with  breeze- 
This  arrangement  was  intended  to  test  the  relative  work- 
ing powers  as  to  quantity  of  sewage  treated.  If  the  pre- 
liminary experiments  held  good  in  practice  the  reduction 
in  the  size  of  the  primary  beds  would  be  warranted. 
The  results  entirely  confirmed  the  suggestion  that  this- 
reduction  in  first  cost  would  be  justified. 

The  beds  were  first  started  at  work  in  January,  1904, 
and  were  continued  at  work  for  18  months  when  they 
were  put  out  of  use  as  the  whole  of  the  sewage  was  then 
treated  on  the  new  beds  which  had  been  constructed 
to  replace  the  old  system  of  chemical  precipitation  and 
sludge  presssing. 

The  following  are  the  results  of  the  analyses  made  from 
time  to  time  of  the  sewage,  slate  bed  efflueuts  and  breeze- 
bed  effluents : — 


First  Series. 

Table  of  results  of  analysis  of  samples  of  Sewage  and  Effluents  from  the  Experimental  Slate  and  Breeze  Bacteria  Beds 

at  Devizes,  Wiltshire. 


Sewage. 

Slate  Bed  Effluent 

Coke  Breeze  Bed  Effluent. 

Oxygen 

Oxygen 

Oxygen 

absorbed 

absorbed 

absorbed 

from 

from 

Purifica- 

Sus- 

from 

Purifica- 

Date of 

collection. 

1904. 

Ammonia. 

perman- 

Ammonia. 

perman- 

tion 

per 

pended 

Ammonia. 

perman- 

tion 

per 

ganate, 
at  80°  F. 

ganate. 
at  80'  F. 

cent. 

matters. 

ganate 
at  80°  F. 

cent. 

u 

•V 

'o 
a 

1 

3 
< 

m 

3 

o 

o 

3 

i 

3 

— 

3 
O 
— 

c  i  o-: 

a — ■  u 

U  f  3 

>»  o  c 

' -  ~  — 

C  E-r 

6 

a. 
w 

•6 

'3 

s 

S 

3 
— 

< 

O 

s 

& 

a 

< 

U  t   3 
C  Vj  a 
O   3t!- 

Jan.      29     . . 

2-42 

0-815 

6-20 

1-09 

0-535 

2-32 

33 

62 

Traces  '    2-09 

0-465 

4.37 

42 

29 

Feb.       3     . . 

7-2U 

1-701 

6-56 

5-66 

1-293 

8-10 

26 

+ 

5-34 

0-602 

5-85 

64 

11 

„     10     .. 

0-82 

0-462 

7-76 

L-23 

0-448 

7-67 

3 

1 

3-76 

0-483 

5-60 

+ 

28 

„     11     .. 

8-29 

1-029 

8-85 

4-42 

0-558 

5-43 

46 

38 

1-36 

0-396 

,-lin 

61 

66 

„     20     .. 

8-19 

0990 

5-92 

8-50 

1-015 

6-59 

+ 

+ 

7-05 

0-994 

4-1'-. 

+ 

31 

,.     24     .. 

7-52 

1-llMi 

7-00 

7-51 

1-086 

7-00 

0 

0 

6-42 

0-959 

4-20 

12 

40 

„     27     .. 

4-28 

1-200 

6-40 

Br 

oken 

— 

— 

— 

4-56 

0-959 

5-04 

19 

21 

March    3     . . 

6-46 

1-554 

S-s-2 

5-56 

1-204 

6-53 

22 

26 

5-90 

li-OTO 

3-77 

37 

57 

„     11     .. 

3-50 

1-099 

8-99 

3-45 

0-381 

5-82 

65 

35 

3-58 

11-144 

3-04 

86 

«6 

„     28 

6-41 

1-428 

20-00 

6-02 

0-843 

3-50 

41 

33 

6-02 

0-749 

5-30 

4S 

73 

April      5 

5-27 

n.,1-  I 

4-34 

5-02 

il-.-.O.- 

3-64 

17 

16 





„     14     .. 

7-37 

0-680 

8-70 

6-80 

0-572 

7-88 

16 

11 

3-97 

0-335 

3-60 

50 

58 

„      20      .. 

10-31 

1-470 

9-55 

9-66 

1-050 

-23 

28 

13 

7-68 

0-420 

6-38 

71 

33 

„     20 

4-23 

1-045 

9-30 

3-00 

0-525 

8-38 

50 

10 

2-50 

0-332 

6-02 

68 

35 
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■  results  were  so  far  satisfactory  in  that  they  showed 
that    the    work    of   treating    unscreened   and    una 

hi    the   dates    could    be    accomplished    without 
nuisance  from  accumulated  sludge  and  with  the  pro  luction 
ii  effluent    whii  h   v.  is  i  J   treatmi 

ible  in"-  beds.     The  effluents  i the  I  i 

however,  were  not  up  to  the  Rtandard  and  careful 
examination  was  made  us  to  the  cause,  when  it  was 
found  that  a  large  proportion  of  1 1 1 »•  material   « 

rse,    much   of   it    running   to    1—2   in?,    in   diameter. 

The   bed   was  then  refilled   with   suitable   fine   materia], 

from  a  quarter  of  an  inch  to  one  thirty-second 

i  inch.     This  was  satisfactory. 

[The   analytical    results    obtained    are  given  in  Table 

ml  Series)  on  oext  page.] 
It  was  noticed  that  at  the  end  of  the  discharge  from 
the  slate  beds  a  small  quantity  of  semi-black  matter 
flowed  out  from  the  bea.  This  was  retained  on  the 
surface  of  the  tine  bed  and  there  underwent  disintegration 
and  on  being  removed  and  thrown  out  on  the  surface 
of  the  adjoining  ground  dried  up  into  a  condition  resembl- 
ing ordinary  mould,  no  offensive  odours  being  emitted 
in  the  process.  This  was  so  far  satisfactory  in  that  it 
meant  that  there  was  a  self-cleansing  action  going  on 
by  which  the  capacity  of  the  beds  would  be  retained  for 
a  longer  period  than  would  otherwise  be  the  case.  A 
sample  of  this  matter  was  collected  and  submitted  to 
il  chemical  and  bacteriological  examination  with  the 
following  results,   ti;.  : — 


Water 

i  Irganic  matter 

Mineral  matter 


Per  cent. 
38-6 
25-2 

3u-_> 

100-0 


The  organic  matter  was  found  to  consist  almost  entirely 
oi  the  ZOOglea  masses  of  bacteria,  the  appearance  under  the 
microscope  being  comparable  to  an  ordinary  gelatin 
culture.  A  sample  of  the  deposit  on  the  top  ot  thi 
at  abont  Is  in.  below  the  surface  of  the  beds  was  then 
collected,  as  also  one  from  the  under  surface  of  the  slates 
in  the  same  position.  The  following  are  the  results  of  the 
examination  : — 


Sept.  15,  1904. 


1       -it  from  top  of 

slate  IS  ins.  below 

surface. 


Deposit  from  under 

side  of  slate  IS  in. 

below  surface  of 

bed. 


Moisture 

Organic  matter 
Mineral  matter  . 


Per  cent. 
75-3 
9-5 
15-2 

100-0 


Per  cent. 
Organic  matter  in  the 

•  try  material 38-4 

Nitrogen    in    the    dry 

material 1-94 

Bacteria  per  grain  of 

wet  material =199,000,000 


Per  cent. 
65-7 
12-7 
21-6 

100-0 


The  microscopical  examination  of  the  matter  from  the 
upper  surface  of  the  slate  revealed  the  presence  of  mineral 
debris,  grit.  Ac.  Spiral  vessels,  human  hairs,  leptothrix, 
anguilular,  vorticelL-e,  various  starch  cells.  &c. 

The  matter  from  the  tmder  surface  of  the  slate  contained 
diatomaeoe,  infusoria,  starch  cells,  spiral  vessels,  monadina, 
spores  of  fungi,  conferva,  hairs,  muscular  fibre,  fragments 
of  insects.    . 

On  March  10th,  1905,  further  samples  of  the  black 
•"  humus "  discharged  from  the  slate  bed  were  collected 
and  examined  when  fresh  and  after  weathering,  with  the 
following  results  : — 


Fresh  material.     Weathered  mi 


Appearance. 
Odour. 

dry 
dry 

niooth 
spreading. 

Like  ordinary 

ild. 

Organic  matter  in 
Mineral  matter  in 

!'•  r 
40-5 
59-5 

Ivr 
32-5 

100-0 

•  ii  per  cent 
organic  matter 

on 

3-42 

7-82 

The  high  nitrogen  in  the  l/lack  "  humus  "  from  the 
slnte  bed  was  doubtless  dtw  to  the  large  number  of  living 
organisms  it  contained.  The  experiment  on  the 
"  weathering"  is  of  the  highest  importance  as  showing 
the  manner  in  which  the  solid  matters  of  the  - 
be  disposed  of  without  nuisance,  especially  when  it  is 
remembered  that  these  beds  receive  the  sewage  without 
being  either  screened  or  settled. 

After  the  beds  had  Wen  at  work  for  14  months,  being 
charged  on  an  average  twice  a  day.  the  capacity  of  the 
slate  bed  was  measured,  when  it  was  found  to  hold  50  per 
cent,  of  the  original  gross  cubic  content  of  the  tank  up 
■  to  the  level  of  the  slate  filling.  It  was  then  roughly 
flushed  out  when  the  capacity  rose  to  64  per  cent.  Some 
of  the  slates  at  the  sides  were  then  removed,  in  order  to 
allow  the  remainder  of  the  slates  to  be  flushed  with  a 
hose  which  so  thoroughly  cleansed  the  slates  that  the 
water  capacity  rose  to  82  per  cent.,  which  was  the  cubic 
content  of  the  bed  when  newly  filled  with  the  slates, 
thus  showing  that  by  this  simple  method  the  beds  can 
be  restored,  when  required,  to  the  condition  of  a  new 
bed.  This  particular  bed.  being  the  first  constructed 
on  a  working  scale  was  not  laid  with  the  same  skill  as  is 
now  obtainable,  nor  were  the  slates  as  well  split,  especially 
the  supporting  blocks  between  the  different  layers  of 
slate.  As  now  arranged  the  water  capacity  of  a  new- 
bed  is  about  ST  per  cent,  of  the  total  cubic  content  of 
the  tank  up  to  the  level  of  the  top  layer  of  slate. 

The  whole  of  the  sewage  of  the  town  was  turned  on  to 
the  new  installation  on  Sept.  12th.  1905.  with  the  results 
of  entirely  confirming  the  above  experiences  with  the 
experimental  beds. 

[The  analytical  results  obtained  will  be  seen  in  Table 
(Third  Series)  on  next  page.] 

The  effluent  from  the  fine  bed  is  then  discharged  on  to 
land. 

The  deposit  from  the  slate  beds  has  been  allowed  to  flow 
on  to  the  surface  of  the  fine  beds  and  there  collected  in 
channels,  from  whence  it  is  removed  and  thrown  up  in 
heaps  on  the  surface  of  the  fine  beds  to  undergo  weathering 
after  which  it  is  again  spread  out  on  the  surface  of  the  bed. 
In  future  installations  arrangements  will  be  made  for 
this  matter  being  discharged  on  to  a  special  area  of  ashes 
or  similar  material,  so  as  to  keep  the  surface  of  the  fine 
beds  as  open  as  possible. 

Experimental  trials  of  the  use  of  the  slate  have  also 
been  made  by  the  Corporation  of  Trowbridge,  who, 
however,  placed  the  effluent  from  a  septic  tank  upon 
them  as  well  as  on  beds  tilled  with  granite,  sandstone, 
coke  and  other  material.  The  analyses  of  the  respective 
effluents  were  made  by  Mr.  Waterfall,  F.I.C.,  Arc,  of 
Bristol,  who  reported  that  *'  in  either  case  slate  gave  the 
best  results."  and  as  a  result  the  Corporation  are  filling 
one  half  of  the  primary  beds  with  that  material. 

Slate  beds  are  also  "in  operation  at  the  works  at  High 
Wycombe  for  the  purpose  of  eliminating  the  sludge 
difficulty,  the  effluent  from  these  being  discharged  direct 
on  to  the  land  with  satisfactory  results. 

From  these  various  results  it  is  evident  that  the  sug- 
gestion to  use  beds  filled  with  layers  of  slate  divided  by 
distance  pieces  has  been  justified,  and  that  the  method, 
although  doubtless  subject  to  improvement,  deals  effec- 
tually with  the  sludge  difficulty,  and  renders  the  sewage 
tit  for  the  further  process  of  purification  on  either  contact 
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beds,  sprinkling  beds  or  "n  land  when  sui  b  ■- 
of  Buitable  quality  and  quantity. 

With  regard  to  the  discharge  of  sewage  din  i  I    ■ 

it  i>  evident  that  the  preliminary  breaking  np  i  I 
solid    matters    by    inoffensive   digestion   on    .1    uab 
would   be  an   immense   improvement    over   thi    01  mi 

om  of  sending  it  in  with  .ill  the  aolid  matters  whioh 
Boat  along  t  be  1 1  >ast  and  form  1 
shore,  as  I  found  to  be  the  case  in  one  instanci    when 
whole  of  thi    foreshon    fi  u  1"" 

water  "as  reeking  with  sulphuretted  hydrogen,  and 
atones  and    ro<  ks  and  many  of  the  seaweeds  1  oated  with 

I  atoa  alba,  the  well  known  "sewage  fungus,"  whilst 
Bacillus  coli  commui  indant  in  all  the  samples 

collected.     Such  a  state  of  things  oonld  not  arise  if  the 
fore  its  discharge  had  been  subjected  to  pre- 
liminary aerobic  action  on  such  beds  as  described  ah 


Discussion. 

Dr.  H.  M.  W11  >oS  asked  if,  in  the  figures  of  purification 
given,  percentages  were  calculated  on  the  crude  sew 

rage  without  its  suspended  matters.  He 
inquired  what  amount  of  »u^>ended  solids  was  left 
in  the  effluent,  and  what  amount  remained  on  the  slate 
bed  to  be  washed  out.  What  was  the  nature  of  the 
lended  solids  and  the  percentage  of  organic  matter 
in  them,  and  was  there  any  method  of  dlstingui 
between  living  organic  matter  which  would  help  puriti- 
cation,  and  dead  organic  matter  which  tended  towards 
putrefaction  ?      The   advisability   of   adopting   the   pro- 

Eosed  method  was  a  question  of  cost.  In  this  neighbour- 
ood  it  might  not  be  a  cheap  method,  but  the  extra 
capacity  of  the  beds  was  undoubtedly  an  ad\am 
Dr.  Wilson  pointed  out  that,  although  in  testing  one 
apparatus  against  another,  percentage  purification  was 
a  good  criterion,  the  fitness  of  an  effluent  for  a  stream 
could  not  be  thus  ascertained,  as  the  same  percentage 
purification  gave  very  different  effluents  with  a  strong 
sewage  and  with  a  weak  sewage.  Analyses  were  useless 
unless  made  on  the  matters  in  solution  in  sewage,  after 
allowing  suspended  solids  to  settle.  Some  account. 
however,  must  also  be  taken  of  these  solids,  which  usually 
contained  about  half  the  albuminoid  nitrogen. 

.Mr.  F.  W.  Richardson  protested  against  the  custom  of 
reporting  on  sewages  in  the  crude  state  without  first 
allowing  suspended  solids  to  settle.  This  gave  erroneous 
ideas  as  to  efficiency  of  purification.  The  method  of 
shaking  up  the  whole,  and  endeavouring  to  get  repre- 
sentative samples  was  unscientific,  and  consistent  results 
could  not  be  obtained  in  determinations  of  albuminoid 
ammonia,  4e. 

Merc  settlement  gave  a  large  purification  on  account  of 
the  removal  of  floceulent  matter,  and  this  result  wa- 
eommonly  credited  as  due  to  the  special  method  of  treat- 
ment employed  by  sewage-works  engineers.  He  was 
pleased  to  hear  that  the  septic  tank  was  not  a  necessity. 
-  disuse  did  away  with  offensive  odours.  It  was  also 
satisfactory  to  know  that  the  aerobic  process  was  better, 
and  that  an  approach  could  be  made  to  natural  methods, 
in  which  organic  nitrogen  was  converted  to  inorganic 
nitrates,  as  in  the  case  of  waters  in  filtering  into  wells  over 
wide   areas. 

A  Member  asked  if  slate  tanks  would  work  with 
brewery  effluents. 

Mr.  Davies  asked  if  Mr.  Dibdin  had  ever  tried  the 
direct  comparison  of  a  primary  slate  bed  followed  I 
sprinkling  filter  with  the  combination  of  two  slate  beds. 
He  thought  it  would  be  of  interest  if  Mr.  Dibdin  could 
give  a  few  remarks  concerning  the  actual  chemical  changes 
which  occurred  in  the  aerobic  and  anaerobic  treatment. 

Mr.  Armytage  said  that  at  Yeovil  the  sewage  from  the 
fellmongering  and  leather-dressing  yards  of  the  glove 
factories  was  difficult  to  treat.  Experiments  had  been 
tried  for  four  years  before  finally  adopting  the  septic  tank 
system.  Mr.  Dibdin"  s  suggestions,  rt  tine  beds,  had  been 
carried  out  there.     Double  contact  was  adopted  with  final 


deposition   on   land 

■  long  tripli 
mental  plant  was  laid  down  within  thi  of  a  public 

footpath. 

had  been  made  as  to  nuisance  "r  smell  during  the  timi 
exp  '  ■"<  was  in 

Mr.    !•' wi:i  i.v    asked  I  ibdin   had 

improving  the  I  e  lines  "f  the  other  1 

o[      the    latter    had     i  I  lUOh 

increased  ?        A  I     on     surface 

.   thin  lamina    oi  1  face  than 

.  would  improve  their  value,     line  great  advantage 

was   that    the   increase   of   surface   also  gave 

capacity.     The  difference  between  septic  tanks  and  slate 

ontact  beds  was,  that  the  former  depended  on  anaerobic 

or  pi  station  for  success,  whilst  the  latter 

worked    through  aerobic    decomposition    and    oxidation. 

If  sulphur  »ere  present  in  the  first  instance  sulphuretted 

"gen  and   other  offensive   gases   wouid   be  evolved. 

II.     asked    if   the    laminated    sandstone    found   in   this 

neighbourhood  could  take  the  place  of  slate. 

Mr.   Harrison   said  that  numerical  values  were  com- 
paratively   worthless    for    gauging    the    purification    of 
ige,  for  th.    quality  of  the  organic  content  must  be 
taken  into  account   in   pre!  0  the  quantity.     Mr. 

Dibdin  had  not  mentioned  what  became  of  the  matter 
washed  out  from  the  filters,  and  the  cost  of  cleaning  the 
bed  and  dealing  with  the  undigested  solids  had  not 
been  given.  The  effluent  from  a  slate  filter  did  contain 
some  suspended  matter,  and  if  this  were  placed  on  a 
ontact  bed,  clogging  and  reduction  in  capacity  would 
result.  This  would  necessitate  either  remaking  the  bed 
or  washing  the  bed  material,  and  would  consequently 
greatly  increase  the  cost  of  treatment  in  a  place  like 
!.  eds,  where  material  was  only  obtained  at  a  good  price. 
He  agreed  that  the  ideal  treatment  should  be  aerobic. 
The  difficulty  in  sewage  works  was  not  in  purifying  the 
matters  in  solution,  but  the  suspended  matter.  The 
capital  cost  of  the  slate  bed  method  in  Leeds  would 
render  its  use  prohibitive. 

Mr.  W.  McD.  Ma<  key  understood  that  the  figures 
given  could  be  taken  as  comparative  in  the  same  sewage. 
He  was  glad  to  see  the  diagrams  giving  the  degree  of 
aeration  of  the  effluents.  The  albuminoid  ammonia 
determination  winch  had  been  employed  so  long,  although 
very  useful,  was  sometimes  misleading,  and  he  thought 
the  degree  of  aeration  of  the  effluent  gave  a  very  useful 
factor  when  considering  the  success  of  a  sewage  purification 
process.  It  was  known  that  there  were  certain  processes 
which  took  away  oxygen.  1  )f  two  similar  effluents 
therefore,  the  one  containing  the  more  oxygen  was  the 
better.  Dealing  with  the  general  question  of  the  purifi- 
cation of  sewage,  he  considered  it  was  only  fair  that  an 
engineer  should  eet  some  credit  for  bringing  about  settle- 
ment of  suspended  solid  matter. 

Mr.  DlBDIN,  in  reply,  said  it  was  wrong  to  claim  special 
credit  for  natural  sedimentation  in  a  process,  because  it 
was  common  to  all  methods.  Suspended  matter  should 
be  treated  as  such,  and  separated  totally  from  dissolved 
matters.  The  percentage  purification  was  stated  in 
terms  ot  dissolved  matters  in  the  sewage,  the  figures 
relating  to  suspended  matters  being  given  in  the 
accompanying  tables.  It  was  impossible  to  distinguish 
between  living  and  dead  matters  by  chemical  methods, 
but  an  approximate  estimate  might  be  obtained  by 
microscopic  examination  and  bacterial  cultures.  The  best 
method  of  meeting  the  albuminoid  nitrogen  difficulty 
was  by  estimating  the  organic  carbon  and  nitrogen,  but 
this  was  seldom  necessary  for  practical  purposes.  He  had 
not  tried  slate  beds  for  brewery  effluents,  and  would  be 
glad  of  an  opportunity  to  do  so.  It  was  immaterial 
whether  sprinklers,  contact  beds,  or  land  were  used  for 
treating  the  effluent  from  the  slate  beds.  The  essential 
object  of  the  slate  bed  was  the  retention  and  aerobic 
bacterial  treatment  of  the  suspended  solids,  the  effluent 
thence  passing  to  contact  beds,  sprinkling  beds,  land  or 
tidal  river. 

The  essential  difference  between  the  aerobic  and 
anaerobic  treatment  was  that,  in  the  first  case,  the  action 
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took  place  in  the  presence  of  air,  and  consequently  by 
organisms  which  effected  disintegration,  without  the 
production  of  offensive  gases,  and  whose  action  more- 
over was  more  rapid  and  complete  than  that  of  the 
anaerobic  organisms  which  evolved  grossly  offensive 
odours,  and  to  a  large  extent  stultified  themselves  by  their 
own  emanations.  He  had  not  proposed  slate  for  secondary 
beds,  as  the  weight  of  the  closely  compacted  fine  slate 
would  involve  too  large  a  cost  for  railway  carriage  of  the 
material.  For  the  same  reason  and  also  because  of  the 
difficulty  of  splitting  it  to  the  required  thinness,  sandstone 
was  less'  suitable,  although  it  worked  well  as  an  ordinary 
filling  material,  but  did  not  give  the  extra  working 
capacity  obtained  by  flat,  thin  superposed  surfaces  such  as 
tiles,  slate,  &c.  He  agreed  with  Mr.  Harrison  that  quality 
was  more  important  than  quantity  in  sewage  constituents. 
In  the  paper  it  had  been  explained  that  the  matters 
washed  out  of  the  slate  beds  dried  up  on  exposure  to  the 
air  to  a  condition  resembling  mould  without  nuisance, 
instead  of  forming  the  usual  "  sludge  lagoons  "  so  commonly 
met  with. 

The  question  of  the  putrefaction  in  effluents  had  been 
raised.  There  was  no  complaint  of  smell  at  Yeovil  or 
elsewhere  where  contact  beds  were  used,  but  in  many 
other  cases  serious  nuisance  was  caused  by  the  excessive 
putrefaction  in  the  tanks,  and  the  gases  evolved  were  the 
cause  of  trouble  when  the  liquid  was  distributed  over 
the  beds  by  the  sprinklers.  An  effluent  which  main- 
tained its  aeration  over  50  per  cent,  of  the  total  possible 
was  a  good  one  and  could  not  putrefy.  With  regard  to 
the  cost  of  the  slate  beds,  he  again  pointed  out  the 
advantage  of  such  a  durable  and"  permanent  material. 
Effluents  containing  as  much  as  7  grs.  of  suspended 
matter  per  gallon  had  been  satisfactorily  dealt  with  by 


the  same  one  acre  bed  at  Barking  Creek  for  15  years, 
without  indicating  future  trouble.  Similar  experience 
had  been  gained  at  many  other — in  fact  innumerable 
other — places,  and  it  therefore  could  not  be  seriously  main- 
tained that  fine  beds  would  not  work.  In  fact,  Manchester 
alone  was  extending  their  use  largely.  With  reference  to 
the  cost  of  the  slate.  12s.  per  cubic  yard  was  equal  to 
coke.  &c  at  (is.  in  consequence  of  its  giving  a  twofold 
working  capacity.  In  addition  to  this,  it  was  permanent 
and  could  be  cleansed  when  required ;  in  fact  there 
was  no  comparison  between  the  two  in  the  long  run. 
He  was  sorry  that  Leeds  had  not  tried  the  slate  in  the 
manner  in  which  he  proposed  it.  They  had  a  small 
sample  at  high  railway  rates,  and  tried  it  for  sprinkler 
beds  and  as  a  substitute  for  fine  beds,  but  not  for  the 
specific  purpose  for  which  it  was  introduced,  viz.  : 
primary  contact  beds  to  ensure  the  aerobic  preliminary 
treatment  of  the  crude  sewage.  After  all  the  work  that 
had  been  done  by  Mr.  Harrison,  he  was  glad  to  find  him 
in  agreement  as  to  the  aerobic  principle  being  the  correct 
one.  He  (Mr.  Dibdin)  had  been  fighting  this  battle  for 
years,  and  congratulated  himself  that  at  last  the  point  w  as 
being  conceded  in  all  directions.  Even  the  strongest 
supporters  of  the  anaerobic  theory  admitted  that  it  was 
quite  possible  to  "  over  septicise "  the  crude  sewage, 
which  was  a  convenient  phrase  to  intimate  that  putre- 
faction was  a  blunder.  In  due  time  they  would  admit 
that  the  action  took  place  to  the  best  advantage  when  the 
sludge  was  laid  out  in  thin  layers  on  a  well  drained  surface 
in  the  presence  of  air,  as  in  land  treatment  under  the  best 
conditions.  This  was  precisely  the  principle  and  practice 
of  the  slate  bed,  which  thus  came  nearer  to  nature's 
method  than  any  artificial  treatment  which  had  been 
proposed. 
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I.— PLANT,  APPARATUS,  AND   MACHINERY. 

(Continued  from  page  363.) 

High  vacua  ;    Production  of by  means  of  liquid  air. 

G.    Claude   and    R.    J.    Levy.      Comptes   rend.,    1906, 
142,  876—877. 

The  principle  of  the  method  consists  in  raising  the  degree 
of  exhaustion  by  stages.  The  space  to  be  exhausted  is 
connected  with  a  series  of  two  or  more  vessels  containing 
charcoal.  The  apparatus  is  first  exhausted  by  an  air 
pump  or  water  pump,  which  is  then  shut  off,  and  the 
first  (outermost)  vessel  of  charcoal  is  immersed  in  liquid 
air.  thus  raising  the  vacuum  in  the  space  to  be  exhausted 
and  the  other  charcoal  vessels.  The  first  charcoal  vessel 
is  then  shut  off  and  the  second  cooled,  and  this  procedure 
is  carried  farther  if  necessary.  The  operation  is  very 
rapid  and  economical  of  liquid  air  ;  in  fifteen  minutes, 
starting  from  a  pressure  of  2  mm.  of  mercury,  five  Crookes 
tubes  of  1  litre  capacity  each,  were  simultaneously 
exhausted  to  extinction  of  discharge. — J.  T.  D. 

English  Patents. 

Separating     apparatus ;      Centrifugal .     F.    Kaehl, 

Berlin.     Eng.   Pat.   6782,   March  30,   1905. 

See  Ger  Pat.  155,562  of  1903  ;   this  J.,  1905,  629.—  T.F.B. 

Separating   apparatus  ;     Centrifugal .     Aktiebolaget 

Separator  and  A.  J.  Ericsson,  Stockholm.  Eng.  Pat. 
19,109,  Sept.  21,  1905. 
The  improvement  is  in  respect  of  the  method  of  trans- 
porting the  solids  along  the  periphery  of  the  bowl  of  the 
separator  to  points  above  the  scrapers  which  carry  the 
solids  towards  the  centre  of  the  bowl.  Scrapers  attached 
to  a  cross-piece  mounted  on  the  shafts  of  the  ordinary 


scraper  wheels  are  provided  ;  but  they  are  placed  above 
the  ordinary  scrapers,  and  move  along  the  periphery 
of  the  bowl.'— C.  S. 

Liquids ;     Apparatus    for    treating with    gases    or 

vapours.     V.      Defavs,      Brussels.     Eng.      Pat.       6850, 
March  31,  1905. 

See  Fr.  Pat.  352,719  of  1905  ;  this  J.,  1905,  959.— T.  F.  B. 

Mixer  or  agglomeralor  ;    Vertical  ■ .     W.  B.  Westlake, 

jun.,  Swansea.   Eng.  Pat.  8855,  April  27,  1905. 

A  vertical  cylinder  is  divided  into  an  upper  and  a  lower 
chamber  by  a  horizontal  partition.  The  upper  chamber 
has  a  vertical,  concentric,  inner  cylinder,  and  the  lower 
one  is  divided  by  horizontal,  perforated  shelves.  A 
central  vertical  shaft,  on  which  blocks  carrying  agitating 
arms  are  fixed,  passes  through  both  chambers  and  is 
driven  by  spur-wheels  fastened  to  it  both  above  and  below 
the  casing.  The  material  to  be  treated  is  fed  into  the 
top  of  the  upper  inner  cylinder  and  passes  from  the 
bottom  to  the  annular  space,  and  thence  to  the  shelves 
of  the  lower  chamber,  from  the  lowest  of  which  it  is  taken 
away.  An  induced  draught  fan  placed  at  the  top,  and 
communicating  with  the  annular  space,  draws  a  current 
of  heated  air,  mixed  with  a  regulated  supply  of  any 
desired  reagent  from  a  measuring  apparatus  through  the 
lower  compartments,  and  also  carries  away  any  vapours 
given  off  during  the  operation.  The  material  in  the 
upper  chamber  can  be  subjected  to  the  action  of  steam 
or  gas,  which  enters  by  a  pipe  passing  through  the  outer 
casing,  into  and  around  the  annular  space  and  then  into 
the  inner  cylinder.  Reference  is  made  to  Eng.  Pats. 
853  of  1872,  8731  of  1885,  2807  of  1886,  2231  and  14.852 
of  1899,  and  21,300  of  1903  (see  this  J.,  1887.  134  ;  1900, 
231),  and  anything  described  therein  is  expressly  exempted 
from  claim. — W.  H.  C. 
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Purifying,   humidifying  <>r  tooling    ■  r  gaseous 

fluid*:    Imptt.  rtlnting  to .     T.  F.  Shilh- 

.1.  A.  Hanna,  Belfast     Eng.  Pat.  10,552,  M  a\  19,  I 

lit k  air  or  g  is  ie  pa I  through  a  wheel  formed  of  con- 

entrio  rings  or  hoops,  and  which,  on  being  rotate!.  - 
t.i   dissipate   the   humidifying   liquid   as   spra] 
tins  air  01  :    the   air  or   gas   thus    I 

entlj   passed  through  a  cylindrical  chamber  pi.  . 
with  baffle-plati  se  the  deposition  of  the  lie 

— W.  H 

Compressing   air  :    Apparatus  for ,  applicable   also 

f»r  pumping  liquid*.     \Y.  B.  Barker  and  W.  MacConnal, 
Liverpool.     Eng.  Pat.  10,557,  May  20,  1905. 


any  desired  number  of  devices  for  ensuring  the 
of  the  attemperating  liquid,  each  co  eon- 

.  entrio  tubes  with  a  narrow  annulai 
the  cooling  liquid  being  intxod  i  igh  a  third  con- 

centria  tube,  and  delivered  through  a  terminal 
into  the  annular  spa.,-,  which  it  traverses  as  a  thin  1  . 

-< 


l>ri/ing    and    conditioning     mad  J      H.     Lorimer, 

imtown,  l*a..  P.S  _  816,  Nov.  7,  L905. 

See   I    -     Pats    •»  11.306  and  811.307  of  1906:    this  J., 
211.— T.  F.  B. 
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Two  horizontal  cylinders,  a,  having  movable  plugs  or 
pistons,  c.  are  mounted  above  a  common  vertical  cylinder, 
b.  provided  with  a  piston,  d.  actuated  by  the  wheel,  e. 
The  cylinder,  b.  is  filled  with  a  liquid  such  as  water  or 
oil,  and  during  its  upward  stroke  the  piston,  d,  forces 
the  liquid  past  the  midfeather,  m,  into  the  horizontal 
cylinders,  a,  a.  and  causes  the  pistons,  c,  c,  to  move 
outwards.  The  pistons,  c.  drive  the  air  in  the  cylinders. 
".  through  the  valves.  /,  into  the  annular  jacket,  k.  and 
thence  through  the  pipes.  »',  provided  with  non-return 
valves  into  the  compressed-air  reservoir.  /.  At  the  end 
of  the  upstroke,  when  the  pistons,  c.  reach  the  end  of  the 
cylinders,  a.  the  valves.  /.  are  closed  by  springs,  /.  and  , 
as  the  piston,  d,  moves  downwards,  air  enters  the  cylinders, 
a.  through  the  pipes,  f1,  and  non-return  valves,  g. — W.H.C. 

Fluids  ;  Apparatus  for  effecting  interchange  of  temperature    | 

beticeen .     E.  F.  Daniel  and  G.  Thornier,  Burton-    ; 

on-Trent.     Eng.  Pat,  19,724a,  Sept.  29,  1905. 

The  vessel  containing  the  liquid  to  be  cooled,  is  fitted  with 


Hygroscopic  packing  materials  ;    Im/tii.   in  .      P.    \V 

Braun.      Feuerbach,      Germany.     Em:.      Pat.      23,65fi, 
Xov.   17,   1905. 

Calcicm  chloride,  phosphorus  pentoxide  or  other  hygro- 
scopic substance  is  finely  ground,  mixed  with  plaster  of 
Paris  in  the  proportion  of  4  parts  to  2,  and  then  incor- 
porated with  ground  peat  (1  part),  the  whole  being 
exposed  to  damp  air,  whereby  it  is  rendered  hard  and 
unbreakable  by  shook  whilst  in  use. — C  S. 

Dotted  States  Patents. 

Drying  apparatus.     \V.  Bell,    Burgbrohl.   Germanv.     U.S. 
Pat.  814,666,  March  13,  1906. 

The  drying  chamber  of  the  apparatus  is  circular  in  section, 
and  in  it  a  drum  is  mounted  to  turn  about  a  vertical  axis, 
means  being  provided  for  rotating  the  drum  at  suitable 
varying  speeds.  The  periphery  of  the  drum  is  perforated, 
or  made  of  wire  fabric,  and  provided  with  a  number  of 
perforated  rings  to  form  a  number  of  grooves  to  which  the 
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articles  to  be  dried  are  attached  by  means  of  detachable 
perforated  straps  ;  the  rings  and  streps  may  be  of  v  ire 
fabric.  An  operating  drum  is  provided  to  wind  on  the 
detachable  straps,  and  apply  them  to  the  drum.  A 
number  of  "  ventilating  ladies "  in  the  drying  drum 
force  hot  air  through  the  drum  walls.  The  circular 
drying  chamber  has  a   central   dome,   5,   and  there  is  a 


central  space  beneatli  the  chamber,  and  a  number 
of  furnaces  arranged  round  the  space,  to  which 
an  air-shaft  passes  from  without.  From  the  furnaces 
flues  pass  radially  in  the  floor  of  the  drying  chamber, 
vertically  through  the  wall,  and  radially  in  the  cover  of 
the  drying  chamber,  and  upwards  in  the  wall  of  the  central 
dome,  to  the  chimney.  3.  Air  channels  on  the  sides  of  the 
flues  communicate  with  the  upper  part  of  the  central 
space  and  with  the  dome,  as  also  a  number  of  inclined 
air  channels  with  the  lower  part  of  the  central  space, 
and  with  the  circular  drving  chamber  on  the  periphery. 

— W.  C.  H. 

Kiln  ';    Doicndrajt .     G.  E.  Snowden,  Xew  Cumber- 
land, W.  Va.     U.S.  Pat.  816,752,  April  3,  1906. 

The  kiln  is  provided  with :  a  central  cylindrical  flue 
occupying  one-third  of  its  floor  area  ;  with  radial  flues 
extending  from  this  central  flue  and  closed  at  their  outer 
ends  ;  with  independent  segmental  flues  placed  at  opposite 
sides  of  the  central  flue,  a  series  of  radial  flues  extending 
from  the  segmental  flues  and  disposed  between  each  pair  of 
floor-openings  therein,  chimneys  placed  in  the  kiln-walls, 
each  communicating  with  a  radial  flue  from  a  segmental 
flue,  and  also  with  heating-furnaces  placed  in  the  kiln- 
walls   alternating   with   the   chimneys. — A.  G.  L. 

Furnace  ;     Hot-blast .     J.    M.     McClave,    Toronto, 

Ohio.     U.S.  Pat.  816,877,  April  3,  1906. 

The  claim  is  for  a  furnace  with  a  closed  ash-pit  into  which 
the  admission  of  air  can  be  regulated.  The  furnace  is 
provided  with  air-heating  flues,  formed  in  the  side  walls 
and  top,  with  separate  outlets  into  the  front  and  rear 
ends   of  the   combustion   chamber.— W.  H.  C. 


German"  Patent. 

Vacuum   evaporating   apparatus.     H.    Andre.     Ger.    Pat. 
165,006,   Feb.    23,    1904. 

In*  order  to  render  the  apparatus  claimed  in  Ger.  Pat- 
147.777,  Jan.  16,  1902  (see  Eng.  Pat.  6847,  March  24, 
1903  ;  this  J.,  1903,  787)  suitable  for  the  evaporation 
of  thick  liquids,  and  for  roasting,  carbonising,  &c,  the 
tubes  rising  from  the  baffle-plates  are  connected  to  a  central 
hollow  shaft,  which  rotates  with  the  baffle-plates,  and  is 
provided  with  outlets  for  the  vapours  evolved.  The 
lower  end  of  the  hollow  shaft  is  furnished  with  a  discharge- 
tube  for  the  less  volatile  products  formed.  Further,  in 
order  to  carry  forward  the  material  under  treatment, 
the  hollow  shaft,  or  the  under  sides  of  the  baffle-plates, 


are  furnished  with  inclined  plates  or  blades,  of  which 
alternate  ones  are  longer  than  the  others.  The  material 
falling  from  the  baffle-plates  on  to  the  bottoms  of  the 
evaporating  pans,  is  pushed  by  the  longer  blades  towards 
the  shorter  blades,  which  in  turn  force  it  into  and  through 
the  tubes  connecting  the  different  pans,  whilst  similar 
blades  fixed  to  the  under  sides  of  the  pan-covers  distribute 
the  material  over  the  baffle-plates. — A.  S. 


II.— FUEL,    GAS,   AND    LIGHT. 

(Continued  jrom  page  365.) 

Coals.     E.  Donath.     Z.  angew.  Chem.,  1906, 19,  657—667. 

The  following  is  a  summary  of  the  author's  arguments  : — 
(1)  In  the  majority  of  types  there  is  a  decided  distinction 
between  lignites  (brown  coals)  and  pit  coals.  (2)  The 
transformation  of  lignite  into  coal  cannot  be  brought 
about  by  an  extension  of  the  carbonising  process  over  a 
considerable  period  or  by  contact-metamorphosis.  (3) 
There  is  a  marked  difference  in  chemical  composition 
between  the  substances  which  have  given  rise  to  the 
formation  of  lignite  and  of  pit  coal.  (4)  Lignite  has  its 
origin  in  substances  containing  lignin,  whilst  the  material 
!  from  which  coal  is  developed  appears  to  consist  largely 
of  proteids,  which  are  probably  of  animal  origin.  (5|  The 
formation  of  coal  has  in  the  majority  of  cases  and  for 
various  reasons  been  accompanied  by  a  more  or  less 
extensive  process  of  distillation  under  pressure,  the 
products  of  which  are  found  in  coal  in  a  polymeric,  con- 
densed or  other  chemically  changed  state.  (6)  The 
caking  property  exhibited  by  certain  coals  is  due  to  the 
presence  of  these  pitch-like  substances  and  products 
resulting  from  the  decomposition  of  proteids,  their  amount 
being  closely  connected  with  the  relative  proportions  of 
nitrogen  and  sulphur  present  in  coal. — D.  B. 

Calorimeter ;     Alcohol    for    coal    testing.     W.     M. 

Wallace.     XXIII.,  page  445. 

English  Patents. 

Peat    and    the    like  ';     Extracting    moisture    jrom    

[electrically].     W.    Simm,   Prescot,    Lanes.      Eng.    Pat. 
4792,  March  8,  1905. 

The  peat  is  compressed  by  a  plunger  and  is  then  sub- 
divided by  a  number  of  electrode  plates  -connected 
alternately  in  parallel  with  the  poles  of  a  dynamo  supplying 
an  alternating  current  of,  preferably,  over  200  volts.  A 
dummy  plate  is  used  to  make  holes  in  the  peat  for  the 
insertion  of  the  electrodes,  and  means  are  provided  for 
closing  up  the  electrodes  as  the  peat  shrinks. — C.  S. 

Briquettes  ;    Manufacture  of [Utilisation  of  distillers* 

refuse].     Baron    Armstrong,    Bothburv,    Xorthumber- 
land.     Eng.  Pat.  6784,  March  30,  1905. 

"  Pot  ale"'  or  distillers"  refuse  is  concentrated  by  evapora- 
tion to  the  consistency  of  a  thick  syrup,  heated  and  then 
well  mixed  with  coal.  When  the  briquettes  are  required 
to  be  waterproof,  a  little  resin  and  linseed  oil  "  foots " 
or  glucose,  or  dextrin  are  added.  A  small  quantity  of 
tar  improves  the  quality  of  the  briquettes. — E.  L. 

Compressing  air,  or  air  and  gas  [for  supplying  burners]  ; 

Apparatus  for .     A.   Clarna,   London.     Eng.   Pat.' 

5892,  March  20,  1905. 

The  claim  is  for  a  gas-compressing  apparatus  for 
supplying  gas  under  pressure  to  a  burner.  The  com- 
pressor is  actuated  by  a  hydraulic  piston  and  cylinder, 
connected  to  a  supply  of  water  under  pressure.  The 
admission  of  water  to  the  hydraulic  cylinder,  and  itR 
subsequent  expulsion  when  it  has  effected  its  work,  is 
controlled  by  a  special  distributing  valve,  moved  by 
springs,  compressed  by  an  auxiliary  piston  attached 
to  a  rod  which  passes  through  the  hollow  rod  of  the 
distributing  valve,  and  is  released  by  a  rocking  lever  which 
bears  against  the  rod  of  the  distributing  valve  and  the 
rod    of    the    hydraulic    piston.     A    self-starting    device,. 
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oonsiel  ing  ol  a  spi  ing  cab  b,  is  pi 
shoiiM  the  pressure  in  the  water   main   fall    bi 
•  itus,     \\ .  II   C. 

nstruction    and   n 
.     II.    Lane,  ter.     Eng.    Pat     10,1 

M  i\  22,   I 
A  suction  producer  is  enclosed    within   two  con 

forming   two  annular  spai  ■•-  ;    the  inner     | 

through  which  the  hot  gases  from  the  i lu  er  cii    ilate, 

is  in  communication  at  its  upper  end  with  the  interior 
of  the  producer  and  a1    its  lower  end  with  rotlel 

pipe;     whilst    the   outer   annular   Bpace.    down    thi 
which  the  air  is  drawn  on  its  waj   to  the  fuel,  serves  as 
(he  steam-generating  chamber,  an  automatically  regul  i 

used  to  trickle  down  troug 
channels   arranged   on    the   exterior    BUrfa   i     ol    the   inner 
The    scrubber,    through    which    the    generated 
gases  are   drawn,   is   provided   at   the  top  with   a   flexible 
diaphragm,  the  pulsation  of  which,  at  each  suction  by 
the  engine,  is  caused  to  operate  the  valve  which  controls 
the    water    supply    to    the    producer.     On    starting    the 
producer,  the  gas  outlet  pipe  is  put  into  communical 
with  a   chimney  provided  with  means  for  increasing  its 
draught,  consisting  of    an  annular    grate    or   cup  on  its 
exterior,    in    which    light    combustible    material    imi\ 
burned,    and    perforations,    through    which    the    gaseous 
products  are  directed  into  the  chimney. — H.  B. 

Gas  producers  ;    [Suction]  .     J.  Fieldine.  Gloucester. 

Eng.  Pat.   14,408.  July  14,  1905. 

To  ensure  the  automatic  regulation  of  the  water  supply 
in  accordance  with  the  steam  requirements  of  the  producer, 
water  is  allowed  to  descend  in  a  continuous  stream  or 
series  of  drops  near  the  air  inlet.  When  the  engine  is 
not  Bucking,  the  water  falls  into  a  waste  pipe  and  passes 
away,  but  at  each  suction  stroke,  the  current  of  air  deflects 
the  descending  stream  of  water  into  the  producer. — H.  11. 

Grids  /or  gas  purifiers  :  Impts.  in .     F.  H.  G.  Morris. 

Old  Brentford.     Eng.  Pat.  10,971,  May  25.  1901. 

In  a  gas  purifier  having  distributing  conduits  arranged 
for  the  horizontal  flow  of  gas,  the  purifying  material  is 
supported  upon  horizontal  trays  or  grids  placed  one 
above  the  other  at  suitable  intervals.  The  purifier  casing 
is  filled  up  with  loose  purifying  material  to  the  level 
at  which  the  first  grids  are  to  be  arranged,  the  first  layer 
of  grids  is  then  put  in  place  ;  the  purifying  material  is 
next  filled  in  to  the  level  of  the  second  grids,  which  are 
then  put  in  place  ;   and  so  on,  until  the  casing  is  full. 

*"    — H.  B. 

Speii/  oxide  from  gas  purifiers  :    Treatment  of for 

the  purpose  of   revivifying   and    rendering    sunn    fit   for 

re-use.     A.    F.    Browne,    London.     Eng.    Pat.    26,899, 

Dec.  23,  1905. 

Stent  oxide  is  revivified  by  passing  through  it  such  an 

excess  of  air  as  not  only  suffices  for  that  purpose,  but  also 

airy  off  much  of  the  beat  generated  by  the  chemical 

action,  and  largely  remove  the  deposited  naphthalene.     If 

necessary  the  product   may  be  kept  moist  by  means  of 

steam   or  water  spray. — H.  B. 

Sulphocyanides     [Thiocyanates]  ;     Manufacture    of     

[from  crude  coal  gas].     J.  Tcherniac.     Eng.  Pat.  2708, 
Feb.  3,  1906.     VII.,  page  427. 

Mantle  for  incandescent  lighting  :    Spontaneously. igniting 

incandescent  .     M.  Pick.  I.  Fischel.  G.  Imiela,  and 

E.  Wallnig,  Berlin.     Eng.  Pat.   19.435,  Sept.  26,  1905. 

An  igniting  pellet  composed  of  platinum  black  and 
argillaceous  earth  is  attached  to  the  inside  of  the  mantle 
at  a  distance  not  exceeding  3  cm.  from  the  gas  inlet,  and 
is  connected  with  one  or  more  ignition  strips  composed 
of  ammonium-platinum  chloride.  (Reference  is  direi 
to  Eng.  Pats.  15,414  and  20,017  of  1898;  this  J.,  1898, 
1032,  and  1899,  27.)— H.  B. 


ncandt  , 

,  i  b.  H..       v  i  u 
Pat  24,032,   Nov.  21,    1905.     Uni 
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7 .     Export- 

Cut.  24,032,   Nov.  21,   1905.     Under  Int.   I 
Dec.  30,   1904 
I  \  forming  and  hard 
proi  ees,   each    mai 

md   intermittently,  ontinuously   and    r  ipidly, 

iv     \  •■tiM-ril  ■     OCl  111  '  01  tfil 

burnei    i     bi  low    and   not    » ithin   the   mantle.     At 
rotatoi  'y  :c 

ii  pari  ol  icircli       [nl ; tchine  described,  b  lumber 

oi  horizontal  discs  are  caused  to  rol  i  lously  by 

,„,  ins  ol  suit  ible  db  i  i  ing  ge  ur,  e  tch  disc  hat  i 

,    gide    a  pin,    fixed    excentrically.     Beneath    these 
discs  a  corresponding  number  of  rotatable  I  Ueels 

are  so  arranged  thai  the  pins  on  the  rotating  discs  engage 
in  the  hollows  between  tni  wheels  are 

d  to  turn  intermittently,  a  little  at   a  time.     The 

t]es  to  be  treated,  are  su  pendi  d  from   *  ires  a!  tacbed 

to  the  under  side  oi  these  wheels,  and  an   thus  givi  a  the 

id  gradual  and  intermittent  rotation.     A  correspond- 
ing number  of  burners  is  proT  ided  below  the  mantles. 

— H.  B. 

Mantles:     A    medium    for   fixing    igniting    material   on 

incandescent .     X.    Hoock  and  L.   Zucker,  Berlin. 

Eng.  Pat  255,  Jan.   I.  1906.     Under  Int.  Com.. 
19,  1905. 

Ii. siting  pellets  are  affixed  to  incandescence  mantles  by 

ii  us  of  a  mixture  of  aluminium  hydroxide,  35  parts; 
silicic  acid,  5  parts ;  boric  acid,  59  parts ;  with  the 
addition  of  a  small  quantity  of  magnesia  and  carbonate 
of  lithium  or  other  alkali  metal. — H.  B. 

Filaments  for  electric   incandescence  lamps;    Process  for 

the   production   of   incandescence  .     Deutsche   Gas- 

gluhlieht  Akt.-Ges.,  (Auerges.),  Berlin.   Eng.  Pat.  19,379, 
Sept.  2.5,  1905.     Under  Int.  Con  v.,  Jan.   17,  1905. 

See  Fr.  Pat.  357,842  of  1905  ;  this  J.,  1906,  116.— T.F.B. 

United  States  Patents. 

Fuel  gas  ;    Process  for  making  and  burning  .     W.  T. 

Griffin,  Plainfield,  X.J.     U.S.  Pat.  816,314,  March  27, 
1906. 

A  mixture  of  superheated  steam  and  finely-divided 
carbonaceous  material  is  passed  through  a  heated  zone, 
the  gases  formed  being  conducted  back  through  the  zone 
to  a  point  outside  the  same;  a  supply  of  oxygen  is  intro- 
duced into  the  current  of  gases  and  this  mixture  is  burned 
beneath  the  heated  zone. — R.  L. 

Gas  calorimeter.     C.  E.  Sargent,  Chicago.  111.     U.S.  Pat. 

S16.042,  March  27,  1906. 
The  heater  is  combined  with  a  fuel  meter  and  with  a 
water  supply.  A  trough  which  receives  water  from  the 
heater  is  divided  into"  two  parts,  each  of  which  has  a 
separate  opening.  The  trough  is  pivoted  below  its 
centre  and  is  capable  of  occupying  two  positions,  moving 
under  the  influence  of  the  water  it  contains,  at  a  given 
period  which  is  controlled  by  the  meter.  This  control 
is  effected  by  means  of  a  stop  to  prevent  the  movement 
of  the  water-defleeting  device,  and  an  electromagnet  to 
withdraw  the  stop.  A  partition  in  each  trough  section 
nold  back  a  portion  of  the  water  in  each  section  after 
the  trouwh  has  moved  from  one  position  to  the  other. 

—  R   L. 

Carburetting  apparatus.     M.   Steel,  Gosforth.     U.S.   Pat. 
816,267,  March  27,   1906. 

See  Eng.  Pat.  10,677  of  1904  ;  this  J.,  1905,  665.— T.F.B. 

Gas     generator.     J.     G.     L.     Bormann,     Cbarlottenburg, 

,      Germany.     U.S.   Pat.   817,035,  April  3,   1900. 
The  gas  eenerator  comprises  a  shaft  provided   with  a 
lower^and  an  upper  grate,  and  a  reservoir  around  the 
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shaft.  Channels  connect  the  reservoir  and  shaft  immedi- 
ately above  the  lower  grate,  whilst  air  conduits  leading 
from  the  outer  air  extend  into  and  through  the  reservoir 
and  discharge  into  the  generator.  The  gases  discharged 
through  the  lower  grate  are  passed  through  a  vaporiser 
where  they  generate  steam  in  a  spiral  pipe,  which  steam 
is  blown  into  the  generator  below  the  lower  grate. — E.  L. 

Gas ;     Method    of    manufacturing    .     L.    P.    Lowe, 

San  Francisco,  Cal.     U.S.  Pat.  817,120,  April  3,  1906. 

Masses  of  refractory  material  contained  in  a  gas  gene- 
rator are  heated,  and  subsequently  hydrocarbons,  pre- 
ferably petroleum  oils,  are  brought  into  contact  with 
the  coolest  portion  of  the  heated  mass,  the  vapours 
being  passed  downwards  irom  the  cooler  to  the  hotter 
portions  of  the  refractory  material.  The  condensable 
hvdrocarbons  produced  are  removed  from  the  fixed 
gases  (oil-gas),  which  are  subsequently  submitted 
to  a  high  degree,  of  heat  by  bringing  them  in  contact  with 
the  hottest  part  of  the  refractory  material.  The  vapours 
are  thus  partially  decomposed  with  formation  of  solid 
carbonaceous  matter,  steam  being  simultaneously  admitted 
for  the  purpose  of  decomposing  and  gasifying  that  carbon- 
aceous matter.  The  water-gas  generated  thereby  and  the 
oil  gas  are  then  mixed.  Two  generators  may  be  em- 
ployed for  the  two  operations  of  generating  and  decom- 
posing the  fixed  gases. — R.  L. 

Gas    washing   device.     L.  P.  Lowe,    San   Francisco,    Cal 
U.S.  Pat.  817,127,  April  3,  1906. 

The  gas-washing  apparatus  claimed,  consists  of  a  casing 
containing  transverse  partitions  extending  upwards  from 
the  bottom  of  the  casing,  and  "  washer- plates"  as  deflec- 
tors, extending  downwards  to  a  level  below  the  tops  of 
the  partitions.  There  are  double  transverse  walls  between 
the  partitions,  and  openings  in  the  sides  of  the  casing, 
through  which  removable  boxes  for  collecting  the  tarry 
residues  may  be  passed. — R.  L. 


French  Patents. 

Retorts  for  the  compete  distillation  oj  coal  :    Vertical . 

H.  W.  Woodall  and  A.  McD.  Duckham.  Fr.  Pat. 
359,762,  Oct.  27,   1905. 

See  Eng.  Pat.  21,447  of  1905  ;  this  J..  1906,  306.—  T.F.B. 

Briquettes  ;    Process  of  treating to  consolidate  them, 

by  carbonising  the  agglutinant  soluble  in  water.  B. 
Wagner.  First  Addition,  dated  Nov.  9,  1905,  to  Fr. 
Pat.  350.536,  Jan.  5,  1905  (this  J.  1905,  721). 

The  briquettes  are  heated  indirectly,  by  causing  the  flame 
to  play  upon  the  exterior  of  the  walls  of  the  channels 
through  which  the  briquettes  are  passed,  instead  of,  or 
as  well  as  directly,  by  causing  the  flame  or  hot  gases  to 
pass  over  the  briquettes.  The  hot  gases  may  travel  in 
the  same,  or  in  an  opposite  direction  to  that  taken  by 
the  briquettes,  and  the  forward  movement  of  the  latter 
is  controlled  by  a  spiral  guide  formed  on  the  inner  surface 
of  the  channels. — W.  H.  C. 


III. -DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND    MINERAL     WAXES. 

(Continued  from  page  367.) 

Lignite  pitch  ;    Distinction  between  and  other  pitches. 

E.  Graefe.     Chem.-Zeit.,  1906,  30,  298—299. 

The  main  differences  between  lignite  pitch  and  other 
pitches  examined  by  the  author  are  illustrated  in  the 
following  table : — 


Usual  or 

Residue  left 

average 

after  extrac- 

Iodine 

melting 

tion  with 

Sulphur. 

value. 

pt. 

benzene. 

Per  cent. 

86° 

0-0 

2-14 

93-7 

91'— 92' 

46-0 

0-31 

50-0 

32° 

0-0 

0-00 

36-9 

43° 

0-0 

0-R7 

40-4 

Petroleum  pitch  I.  . . 

33° 

2-0 

1-17 

49-4 

Petroleum  pitch  11. 

73° 

3-5 

1-09 

70-3 

Petroleum  pitch  III. 

126° 

4-0 

1-00 

103-5 

Lignite  "  goudron  " 

52° 

0-0 

1-88 

66-5 

Wood  pitch 

195° 

42-0 

0-00 

140-0 

— D.  B. 

Petroleum     spirit     ("  benzine ")     and    its    treatment.     G. 
Polack.     J.  Gasbel,  1906,  49.  337—343. 

Fkom  the  behaviour  of  petroleum  spirit,  stored  in  cans  and 
other  receptacles,  in  numerous  cases  of  fire,  the  author 
recommends  that  storage  barrels  holding  over  2  cwt.  should 
be  made  of  welded,  riveted  or  brazed  sheet  metal,  tested  to 
stand  a  pressure  of  2J  atmospheres,  and  fitted  with  fusible 
plugs  to  act  as  safety  valves.  Xo  taps  should  be 
allowed,  the  vessels  being  emptied  through  the  bunghole 
either  by  a  siphon  or  pump,  and  means  provided  for 
returning  to  the  storage  vessel  the  air  displaced  by  the 
oil  entering  the  smaller  receptacles,  instead  of  allowing 
it  to  escape  freely.  Small  vessels,  up  to  A  cwt.  capacity, 
may  be  of  soldered  sheet  metal,  whilst  those  of  inter- 
mediate size  should  be  welded  or  brazed  in  the  body 
with  soldered  conical  tops  and  screw  stoppers.  Carboys 
should  not  be  allowed  at  all,  being  very  dangerous.  The 
storage  vessels  should  be  protected  from  exposure  to  heat, 
and  to  this  end  underground  tanks  are  preferred. — C.  S. 

Petroleum  production. ;    Russian  in  1905.     Oil  and 

Col.  J.,  April  28.  1906. 

According  to  returns  issued  by  the  Association  of  Baku 
naphtha  producers,  the  total  output  of  crude  petroleum 
in  the  main  district  during  1905,  comprising  the  Apsheron 
peninsula,  amounted  to  414,700.000  poods,  as  compared 
with  614,600.000  poods  produced  in  1904,  and  596.600,000 
poods  in  1903.  The  great  conflagrations  in  August  were 
the  primary  cause  of  the  considerable  decline  in  the 
production.  The  output  in  June  reached  46  millions  of 
poods,  and  in  July,  47  millions,  but  in  August  the  pro- 
duction receded  to  32  millions,  and  in  September  to  only 
2.100.000  poods.  In  October,  however,  it  advanced  to 
18  millions,  and  in  Xovernber  to  "24  J  millions,  but  in 
December  there  was  a  fresh  reduction  to  19A  millions. 
The  export  of  all  classes  of  naphtha  products  amounted 
to  375  million  poods  in  1905,  as  compared  with  492 
millions  in  1904.  [T.R.] 

Nitrotoluene  ;     Detection    and    determination    of    in 

nitrobenzene,  and  of  toluene  in  benzene.  P.  X.  Raikow 
and  F.  E.  Uerkewitsch.     XXIII.,  page  446. 

English  Patents. 

Coke  ovens  with    regenerator  action.     F.  J.   Collin.   Dort- 
mund, Germany.     Eng.   Pat.   10,699,  May  22,   1905. 
See  Fr.  Pat.  354.919  of  1905  ;  this  J.,  1905,  1166.— T.F.B. 

Coke  ovens;    Coking  of  coal  in  .     The  Otto-Hilgen- 

stock  Coke  Oven  Co.,  Ltd.,  London.  From  Dr.  C. 
Otto  and  Co.,  G.m.b.H.  Dahlhausen,  Germany. 
Eng.  Pat.  14,783,  July  18,  1905. 

In  coking  coal  or  similar  substances  in  ovens,  the  supply 
of  heat  to  the  walls  of  the  oven  is  cut  off  when  the  outer 
portion  of  the  charge  within  the  oven  has  been  coked, 
for  the  purpose  of  allowing  the  heat  in  this  outer  portion 
to  be  utilised  in  coking  the  yet  uncoked  core  of  the  charge. 
This  may  lie  done  either  by  inserting  dampers  in  the  waste- 
heat  flue  or  by  closing  the  main  cock  of  the  heating-gas 
pipe. — R.  L. 
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Kmulsimis  ,,/  feavy  rntiteraJ  otZd  ■"  (Ai  Kfce  ;    Vanuj 

j.  p,  ran  dei  Ploeg,  Amsterdam.     Eng.  Pal 
7699,    Vpril   11.   1905. 
'l"n  k  hear}  bydi  ore,  ii  desired,  Sral   mixed  with 

e  light  hydrocarbon  to  redui  e  the  denail  j 
thai  of  water,  and   bested    with   abo\it   1  per  1000  of   an 
"  alkaloidal  "  base,  such  as  quinoline  or  pyridine,  em 
ilkaline   sail    or   b  - 
,1    to    produce    a    slightly    alkaline    reaction.       I 
mixture  will,  it  i^  stated,  form  a  durable  emulsion  with 
water.     ' '.  S. 

GEKMAN     I'vlINl-, 

Coal-tar    oils ;     Process    for    preparing    dermatalogieally 

activt,high  boiling .  which  il"  not  darken.     Knoll  una 

Co.     Ger.  Pat.  166,975,  1903.     Will'',  page  440. 

Distilling    apparatus    lor    gas-liquor    and    the    like.     C. 

Francke,  Ger.  Pat  165,309,  June  5,  1904. 
'In  k  invention  relates  to  a  device  for  agitating  the  contents 
of  the  still,  consisting  of  a  shaft  or  the  like  provided 
throughout  its  length  with  stirring  blades  and  caused  to 
rotate  by  means  of  vanes  arranged  turbine-fashion, 
against  which  the  heating  steam  is  made  to  strike.— A.  S. 

Cylinder  oils  :    Testing  apparatus  for .     F.  A.  Adolphe 

Tayartide  Bonus.     Ger.  Pat.  165,870,  July  3,  1904. 

The  oil  is  allowed  to  drop  into  a  test  cylinder  where  it  is 
subjected  to  the  action  of  steam  under  the  same  conditions 
of  temperature  and  pressure  that  it  will  be  subjected 
to  in  practice.  The  decomposition  products  of  the  oil 
<:an  be  collected  and  examined. — A.  S. 

Paraffins  :    Process  for  obtaining  wax-Wee free  from 

I'il.    from    mineral    oils.     W.    H.    MacGarvev    and    S. 
Stranskv.     Ger.  Pat.  163.386.  Aug.  9,  1904. 

The  paraffin  is  separated  from  the  mineral  oil  by  draining, 
filtering  or  pressing  at  the  ordinary  temperature  (about 
|,  and  is  then  pressed  in  hydraulic  presses  at  a  gradu- 
ally increasing  temperature  till  the  adhering  crystalline 
paraffins  are  removed. — A.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

{Continued  from  page  370.) 

Anthraguinone  7    Preparation  of from  benzoi/lbcnzoic 

acid.  G.  Heller.  Z.  augew.  Chem.,  1906,  19,  669—670. 
The  charge  consists  of  1  kilo,  of  phthalic  anhydride, 
3-5  kilos,  of  benzene,  and  1-8  kilos,  of  aluminium  chloride. 
This  mixture  is  introduced  into  a  vessel  lined  with  lead, 
provided  with  an  agitator  and  a  reflux  apparatus,  and 
heated  by  means  of  a  hot  water-jacket.  At  30°  C. 
evolution  of  hydrogen  chloride  commences,  and  as  the 
temperature  rises,  the  mass  increases  in  viscosity,  until 
it  eventually  becomes  so  thick  that  it  stops  the  working 
of  the  agitator.  When  70°  C.  has  been  reached,  the 
heating  is  continued  at  that  temperature,  until  the 
evolution  of  hydrogen  chloride  ceases.  The  mass  is 
then  cooled,  diluted  with  3  to  4  parts  of  water,  the  exec  -- 
of  benzene  expelled  by  the  introduction  of  steam,  the 
residue  rendered  alkaline  by  the  gradual  addition  of 
ium  hydroxide  and  boiled  for  several  hours  to  decom- 
pose the  aluminium  compound  into  alumina  and  to  form 
the  sodium  salt  of  benzoylbenzoic  acid,  from  which  the  acid 
is  obtained  in  the  form  of  a  crystalline  mass  by  acidification. 
The  yield  is  from  145  to  148  per  cent,  of  the  phthalic  acid 
employed,  being  from  95  to  97  per  cent,  of  the  theoretical. 
The  benzoylbenzoic  acid  is  converted  quantitatively  into 
anthraquinone  when  heated  with  5  to  6  parts  of  concen- 
trated sulphuric  acid  for  an  hour  at  150°  C. — D.  B. 

Amino-p-dimethylaminobenzoic    acid;     The    methyl    ester 

of .     F.    Reverdin   and    E.    Deletra,     Ber.,    1906, 

39.  971— 974. 

The    methyl    ester    of    p-dimethylaminobenzoic    acid    is 


leadily  obtained   by  heating  the  aoid   for  several   b 

r  more  than  th<  i  tity  ol  methyl 

,l  in  presence  ol  acid  on  the  water- • 

•|  he  ester  is  n  'wly 

:,    ,,  id  ,,i    p     i.  l;w  ,,t  a  tempera!  ure  ol  8      12  .' 
ii  ing  finally  allowed  to  rise  to  lfi      18°  C.     I  he  yield 

,,l      The  moii. nut  r npound   foi  med, 

vellofl  lamina),  meltin  ed  bj  tin 

ic    acid    to    the        dro     loride    oi    amino-p- 

dimethylaminobenz acid  I  I  e  tree  base 

,  .,,,  be  obtained  l»\  neutralising  the  aqueous  solution  of 
the  hydrochloride  with  sodium  cai  1  to 

dryness,  and   extracting   the   drj    residue    wit! 

:,,.,  kble  in  the  air,  and  easilj  i  ondensee  with  chl 
dinitrobenzene.     It     is    also    readily    diazotised    in    the 
usual  manlier,   but  the  azo  dyestuffs  obtained   from  the 

mponndarenol  fasl  to  i  to  soap,  easily 

■'■    colour,     .ii"!  no     practical     value.     On 

tdding  the  solution  oi  the  diazo-compound  to  a  boiling 
ius  solution  of  copper  sulphate,  hydroxy-p-dimethyl- 
iminobenzoic  acid  methyl  ester  is  obtaine  n  be 

isolated  by  adding  Bodium  hydroxide  in  slight  excess, 
lilteriug  and  then  precipitating  the  hydroxy-compound 
with  acetic  acid.     It  melts  at   176-5    C.     E.  V. 

Gallacetein   of  Xencki  and  ■'•■        .   '  ,,JliJ\:    Synthesis 

of    .      C.     Bulow    and    C.    Schmid.     Ber.,    1906, 

39.  s;,0     s:,7. 

In   1881,  Xencki  and  Sieber  obtained  "  resacetein "   by 

the  action  of  zinc  chloride  on  a  mixture  of  resorcinol  and 

io  acid,  or  on  resacetophenone  :    they  also  obtained 

"  gallacetein "  CjgHjoOg,   an  isomeride   of  lnvmatein,  by 

the  action  of  zinc  chloride  on  gallacetophenoi I-  prakt. 

chem.  [2]  23.  541).  Bulow  ami  Sautermeister  i  Ber.. 
1'itil.  37.  354)  have  shown  that  resacetein  is  2-(2.4.di- 
hvdroxvphenyl)-4-anhydromethyl  ■  7  -  hydroxy[1.4 -  benzo- 
p'yranoi]  (see' this  J..  1901,  704).  The"authors  bave  now 
obtained  trimethoxygallaceteln  by  the  condensation  of 
pvrogallol  with  2.3.4.triniethoxybenzoylacetone  in  presence 
of  glacial  acetic  acid  and  dry  hydrochloric  acid  gas, 
according  to  the  equation  : — 

G,H3(OH)3  +  CH3.CO.CH:C(OH).C6H2(OCH3)3  +  HCl  = 

mn\  r  w  ^O(HCl)  .C\C6H2(OCH3)3  +  -2H„0 
(H0)2C6H2<C(CH^   .,H 

By  heating  for  12  hours  to  150° — 180"  C.  in  a  sealed 
tube  with  concentrated  aqueous  hydrochloric  acid, 
this  forms  the  corresponding  trihydroxy  compound, 
2  -  ('2.3.4  -  trihydroxyphenyl)  -  4  -  anhydromethyl  -  7.8  - 
dibydroxy  [1.4-'benzopyranol],  identical  with  the  gallacetein 
of  Xencki  and  Sieber.  This  compound,  in  the  form  of 
its  hydrochloride,  shows  the  properties  of  a  good  mordant 
dyestuff.  It  yields  more  violet  shades  on  chrome-mor- 
danted wool  than  Alizarin  Brown,  and  is  quite  as  fast 
-  the  latter.  The  shades  on  alumina  mordant  are  less 
fast,  and  bleed  more.     As  the  compound 

mmr  h  <r° C.C6H2(0H)3, 

(H0)C8H3<c(cH2)    6-H 

an  isomeride  of  Brasilein,  is  not  a  good  mordant  dyestuff 
I  Bulow  and  Schmid,  Ber..  1906,  39,  214),  whereas  gal- 
lacetein and  the  compound 

from  pvrogallol  and  benzoylacetone,  are  typical  mordant 
dyestuffs.  the  authors  conclude  that  it  is  the  hydroxy! 
groups  in  o-positions  in  the  conjugated  benzene  nucleus 
of  the  benzopyranol  group,  and  not  the  hydroxy]  groups 
in  the  attached  phenyl  group,  which  confer  the  charac- 
teristic mordant-dyeing  properties. — E.  F. 

Thionine   and  azoxine   dyestuffs:    Constitution  of   . 

P.    Kehrmann.     Ber..    1905,    39.    914—926. 

The  author  replies  to  the  criticisms  of  Hantzsch  (this  J., 
1906,  173)  and  also  describes  fresh  experiments,  which 
support  his  own  views  as  to  the  constitution  of  thionine 
and   azoxine   dvestutfs. — H.  L. 
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English  Patents. 

•  Jiri  Iphonic  acids  ;    Produetit  n  of .     E.  and 

E.  i  lehler,  Offenbach  a  Main.  Germany.  F.ng.  Tat, 
7838,  April  12,  1905.     Under  Int.  Conv.,  Nov.  30,  1904 

See  Fr.  Pat.  352,200  of  1905  ;  this  J.,  1905,  920.— T.F.B 

Indigo  and  similar  colouring  matters  :  Beductit  n  of  — 
J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.  12,444,  June  15,  1905. 

See  Addition  of  July  5.  1905,  to  Fr.  Pat.  34S.360  of  1904 
this  J.,  19H5,  1223.— T.  F.  B. 

Colouring  matters  containing  sulphur  [Sulphide  dyestuffs]; 

Manufacture    of   intermediate   compounds  and  of 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.  15,763,  Aug.  1,  1905. 

See  Fr.  Pat.  357,600  of  1905  ;  this  J.,  1906,  175.— T.  F.  B 


aryl-1.8-naphthylaminesu]phonie  acids.  The  new  dye- 
stuffs  produce  reddish-brown  to  violet  shades  on  wool 
from  an  acid  bath,  which  turn  to  black  or  dark  blue  on 
subsequent  treatment  with  bichromate  or  copper  sulphate. 
The  shades  after  such  treatment  are  stated  to  possess 
extraordinary  fastness  to  light,  acids,  alkalis  and  milling. 
Among  the  o-diazophenols  suitable  are  the  diazo  com- 
pounds of  mono-  and  dichloro-o-aminophenol,  mono- 
and  dinitro-o-aminophenol,  chloro-nitro-o-amiBophenols, 
nitro-o-aminocresols,  o-aminophenolsulphonic  acids,  their 
homologues  and  substitution  products.  The  combination 
of  o-nitro-o-amino-p-cresol  with  l.S-phenylnaphtbylamine- 
sulphonk  acid  and  of  ehloro-o-aminophenol-o-sulphonic 
acid  witli  1.8-p-tolylnaphthylaminesulphonic  acid  is 
described  in  detail.  The  first  dyestuff  produces  brownish- 
violet  shades  on  wool,  which  turn  to  intense  blue-black  on 
treatment  with  bichromate  or  copper  sulphate.  The 
latter  dyes  wool  a  reddish  Bordeaux,  which,  on  treatment 
with  copper  sulphate,  changes  to  a  rich  violet-blue  and 
on  chroming  to  a  dark  blue.  Combination  is  effected  in 
slightly  alkaline  solution. — H.  L. 


Dyestuffs ;      Manufacture    of    new    anthraquinone 

ituffs].  H.  E.  Newton.  London.  From 
Farbenfabr.  vorni.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  12,756,  June  20,  1905. 

See  Fr.  Pat.  355,331  of  1905  ;  this  J.,  1905,  1223.— T.F.B. 

Dyestuffs;    Manufacture  of   new   sulphurised [Sul- 

dyestuffs}.     C.I).  Abel.  London.     From  Act. -Ges. 
f.  Anili'nfabr.,  Berlin.    Eng.  Pat.  19,186,  Sept.  22,  1905. 

See  Fr.  Pat.  357,986  of  1905  ;   this  J.,  1906,  175  — T.  F.  B. 


United  States  Patent. 

Dyestuff  ;    Yellow  Anthracene .     M.  Kugel,  TViesdorf, 

Assignor  to  Farbenfabr.   of  Elberfeld   Co.,   New  York. 
U.S.  Pat.  808,762,  Jan.  2,  1906. 

See  Addition  of  Sept.  7,  1905.  to  Fr.  Pat.  343,608  of 
1904  ;    this  J.,   1906,  260.— T.  F.  B. 

French  Patents. 

Dyestuffs;     Manufacture    of    black    sulphide .      L. 

Cassella  and   Co.     Fr.   Pat.   359,674,  Jan.   30,   1905. 

Tetra-amtno-diphexyx-para-azophenylene  (obtained 
by  the  oxidation  of  p-phenylenediamine)  or  its  reduction 
product,  is  heated  with  sulphur.  The  product  obtained 
is  then  heated  with  a  concentrated  solution  of  an  alkali 
sulphide,  which  dissolves  it,  with  the  formation  of  a 
greenish-black  sulphide  dyestuff.  The  same  product 
is  obtained  by  heating  the  original  substance  with  a 
polysulphide  containing  much  sulphur. — A.  B.  S. 

Dyestuffs  ;    Process  of  making  azo .     Fabr.  de  Coul. 

dAniline  et  d'Extraits  ci-dev.  J.  R.   Geigy.     Fr.   Pat. 
359,858,  Feb.  4.   1905. 

See  Eng.  Pat.  2228  of  1905  ;  this  J.,  1905,  964.— T.  F.  B. 

Dianisidine    and    diphenetidine  :     Preparation    eif    disvl- 

phonic   acids  of   ■ .     Act. -Ges.    f.    Anilin   fabr.     Fr. 

Pat.  359,214,  Nov.  7,  1905. 

Disblphonic  acids  of  o-dianisidine  and  o-diphenetidine 
are  prepared  by  treating  these  substances  with  fuming 
sulphuric  acid,  care  being  taken  to  avoid  an  appreciable 
rise  of  temperature.  The  new  substances  contain  a 
sulphonic  acid  group  in  each  nucleus  in  the  jj-position 
to  the  alkoxyl  group.  Both  are  readily  soluble  in  water, 
but  the  sodium  salts  are  sparingly  soluble  and  crystallise 
well.— H.  L. 

« 
o-Hydroxyazo  dyestuffs  ;    Production  of .       Fabr.    de 

Prod.     Chim.     ci-devant    Sandoz.     Fr.     Pat.     359,222, 

Nov.  7,  1905. 
DiaZotised  o-aminophenol  derivatives  are  combined  with 


Sulphurised    organic    compounds ;     Preparation    of    

and  their  utilisation  for  the  production  of  a  red  dyestuff 
[Thioindiyo  Tied].  Kalle  und  Co.  Fr.  Pat.  359,398, 
Nov.  13,  1905. 

The  preparation  and  properties  of  phenylthio-glycol-o- 
carboxylic  acid,  tbioindoxyl-o-carboxylic  acid,  thioindoxyl, 
and  a  red  dyestuff  having  probably  the  formula, 

C6H4<CS0>C  :  C<Cg>  C6H4,  are  described  (see  this  J., 

190G.  367).  Phonvlthioidvcol-o-carboxvlie  acid  is  formed 
(1)  by  condensing  thiosalicylic  acid'  C6H4(SH)COOH 
(1:2)  with  chloroacp.tic  acid;  (2)  by  combining 
diazotised  anthranilic  acid  with  thioglycollic  acid. 
In  the  latter  process,  a  substance  of  the  formula, 
C6H4(COOH).N2.S.CH2COOH,  is  obtained  as  the  first 
reaction  product,  which  gives  off  nitrogen  when  heated 
in  neutral,  acid,  or  alkahne  solution,  and  is  converted 
with  good  yield  into  phenyl-thioglyeollic-o-carboxylicacid. 
A  white  crystalline  product  of  excellent  purity  is,  it  is 
stated,  directly  obtained.  The  evolution  of  nitrogen 
takes  place  at  a  temperature  of  20° — 25°  C.  in  the  presence 
of  finely  divided  copper.  Phenvlthioglycollic-o-earboxylic 
acid  is  almost  insoluble  in  cold  water,  but  easily  soluble 
in  aqueous  alkalis,  and  crystallises  well  from  dilute 
alcohol:  m.  pt.  213°  C.  On  heating  with  (or  without) 
the  addition  of  condensing  agents  such  as  caustic  alkalis 
or  acetic  anhydride,  it  is  converted  into  thioindoxyl- 
carboxylic  acid.  This  substance  is  only  stable  in  cold, 
neutral  or  alkaline  solution.  When  heated,  it  loses 
carbon  dioxide  and  is  readily  converted  into  thioindoxyl, 
especially  in  the  presence  of  acids.  By  oxidising  agents 
thioindoxylcarboxylic  acid  is  converted  into  a  red  dyestuff. 
It  is  sparingly  soluble  in  cold  water,  but  dissolves  in 
aqueous  alkalis.  On  acidifying  the  solution,  it  is  obtained 
as  a  yellowish-white  crystalline  product,  which  gradually 
turns  red  on  exposure  to  the  air  or  to  light.  Thioindoxyl 
is  characterised  by  the  great  facility  with  which  it  is 
converted  into  a  red  dyestuff  by  contact  with  oxidising 
agents  or  the  air.  It  is  readily  volatile  in  steam.  The 
smell  is  similar  to  that  of  naphthol.  The  new  dyestuff 
dissolves  in  chloroform  to  a  red  solution,  possessing 
a  beautiful  yellow  fluorescence,  but  is  insoluble  in  the 
usual  solvents.  It  is  soluble  in  reducing  agents  such  as 
sodium  sulphide,  hydrosulphite  (hyposiuphite).  &c, 
forming  a  yellow  solution  from  which  the  colouring 
matter  is  regenerated  by  oxidation.  Fourteen  examples 
are  given  to  illustrate  the  various  processes. — H.  I.. 


Dyestuff  ;    Process  for  the  preparation  of  a  red  sulphurised 

[Thioindiyo    F:>d).     Kalle    und    Co.,     Fr.    Pat. 

359,399,  Nov.   13,  1905. 

The  preparation  of  the  red  sulphurised  dyestuff  (see 
preceding  abstract)  by  treating  thioindoxyl  or  analogous 
combinations  with  oxidising  agents  or  with  a  current 
of  air,  is  illustrated  by  four  examples. — H.  L. 
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V.-PREPARING,      BLEACHING,      DYEING, 

PRINTING,      AND      FINISHING       TEXTILES, 

YARNS,     AND     FIBRES. 

{Continut  'I  from  pag    373  I 

ing  of  Wool;    Process  of .      Thierrj   '■■' 

Bull    Soi     fad    Mull 1906,  76.  47     19 

Thi   scouring  with  soap  is  replaced   by  treatment   with 
H'.   thus    avoiding    tin'  forin.-it  imi    ot 
,.i  pa  n  I,,,  h  are  objei  I  iona  ble  in   pi  in1  ing.     For 
muslin,    the   operations   are:     ill  Treatment    for   thirty 

iimii.'  i  .it  in  i  ..  2 ii  bonate, 

or  the  equivalent  of  soda  crystals,  being  added  tor  six 
pieces;  (2)  rinsing  during  tinny  minutes  in  water  at 
In  .  i3)  passing  through  a  solution  of  sodium  bisulphite 
of  6  B. ;  (4)  steaming,  under  pressure,  for  three-quarters 
to  one  minute  :  (5)  rinsing  in  cold  water.  A.  Law  and 
1".  Binder,  in  a  report  to  the  Society,  state  that  treatn 
with  sodium  carbonate  may  perfoctlj  replace  so 
but  they  find  that  a  brief  treatment  with  bisulphite 
followed  by  steaming  never  gives  so  pure  a  white 

prolonged   immersion   in   bisulphite   all oi    the   same 

degree  of  concentration.     For  the  rami  production  of    i 
as  a  ground  for  printing,  the  proci  o        sr,  is 

of  interest. — B.  X. 

I  ide  dyestuffs  ;    Applications  of .     J.  Heilmann 

and  Co.,  and  M.  Battegay.  Bull.  Soe.  Ind.  Mulhouse, 
1906,  76,  50—54. 
The  communication  relates  to  the  application  of  sulphide 
dyestuffs  in  printing,  and  the  fixing  of  these  colours  by 
the  aid  of  caustic  soda  and  hydrosulphite  (hyposulphite-)- 
glycerin.  The  colour  is  dissolved  by  mixing  and  heating 
with  sodium  hydrosulphite.  made  into  a  paste  with  glycerin 
anil  caustic  soda  of  36°    B.      '!  o  assist   the   fixing  of  the 

tuff  on  the  fibre,  kaolin,  n  •  solution  oi  salt, 

and  alkaline  thickening,  the  latter  consisting  oi 

of  38"  B.  and  gum  water  is  added,  after  cooling.     Cn 

ind  .'.aret  grounds,  the  dyestuff  is  also  mixed  with 
hydrosulphite-formaldehyde.  To  discharge  the  colour. 
bydrosulphite-glycerin,  mixed  with  kaolin,  saturated  salt 
solution  and  alkaline  thickening  is  used,  or,  in  the  case 
of  red  and  claret  grounds,  hydrosulphite-formaldehyde 
and  gum  water.  The  printed  fabrics  are  steamed  for 
five  or  six  minutes  in  the  Mather-l'latt.  In  another 
irt,  C.  Favre  states  that  with  certain  dyestuffs  the 
presence  of  glycerin  appears  to  be  indispensable,  and  in 
general  gives  purer  tints,  but  does  not  offer  any  advantage 

hydrosulphite-formaldehyde  as  far  as  the  destruct  it  e 
action' on  the  copper  rollers  is  concerned.  In  printing 
with  two  colours,  say  black  and  blue,  it  dors  not  prevent 

inconvenience   ("though   the   new    proci  as   it) 

of  the  roller  which  prints  the  blue  beinf 
it  presses  down  on  the  black  colour.  —  B.  X. 

Discharges  and   half-discharges  on  wool   i 

sulphite.     J.    Heilmann    and    Co.    and    M.    Battegay. 
Bull.  Soc.  Ind.  Mulhouse,  1906,  76.  5.3—57. 

1'    i  issn  m   sulphite  is  used  in  calico  printing   in   i 

•tain   half-discharges,   the   latt  1    by 

_■  through  a  Mather-l'latt.  or  by  a  contin 
steaming   for  half  to  three-quarters  of  an   hour,   under 
pressure,   a   clear  white  may   be  obtained.     By   using  a 
mixture   of   dyestuffs,    one    of   which    is    discharged    by 
hydrosulphite-   (hyposulphite-)    formaldehyde, 
ciently  resistant   to  potassium  sulphite,   and   by   prin 
with  this  latter,  both  coloured  and  white  dis 

obtained  by  over-printing  with  hydrosulphite-for- 
maldehyde. In  a  further  report,  0.  Michel  confirms 
the  results  which  have  been  obtained  by  the 

— b.  jr. 

Drying  of  printed  piece*  ;  Xote  on  the .     E.  Boeringer. 

Bull.  Soc.  Ind.  Mulhouse.  1906,  76,  17—37. 

The  author  states  that  drying  by  steam  plates  is  more 
economical  as  regards  fuel  than  drying  by  hot  air,  but  the 
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English  Patents. 

Wool 

.,/,,,.      \.  H.   Burt,  Most .11    Jacl    on    ind  (      \ 

Finch,  Sydney,  N.S.W.  Eng,  Pat.  10,691,  May  22, 
1905. 

I  ■•,.  Pat.  354,667  ol  I'm.",;  this  J..  1905,  1107.— T.F.B. 

ipparatus   fo  —  ■     H.    H. 

and  T.  S.  Shuttleworth,  Edenfield,  Lancaster.  Eng. 
Pat  12,545,  June  17,  1905. 

iti  rial  is  ropi  atedlj   squ  between 

a  revolving  drum  and  a  curved  Burface  or  block 

.  endless  channel  oi  trough,  in  which  it  travels  round 

round.     The  drm  I  within  a  cash 

.  thing  after  the   mi u    ol   a    paddle-w  heel,   an 

i  i  il  clears  the  block  both  it  and  the  water  mingled 
-  ith  it  are  thrown  forciblj  against  the  casing,  whi 
fitted  with  a  grid  or  Btrainer.  It  is  found  that  as  the 
material  as  it  is  thrown  sidewise  and  upwards  tangentially 
nom  the  drum,  falls  more  quickly  than  the  water,  and  so 
■  two  separate  by  the  centrifugal  Eoi  e,  md  follow 
tgent  paths,  the  watei  being  uppi  rn  ost.     Chu 

>,    -trainer  call  be  arranged  so  that  only  the  water  stl 

it,  the  material   falling  back   into  the  trough  for  a 
passage   undei    the    wheel,   whilst   the  dirty   v 
-  -at  i  (n  iii-!:  the  strainer.  —IX  B. 

Fabrics;  Method  and  means  fot  minding in  con- 
tinuous bleaching  apparatus,  applicable  also  to  other 
purposes.  M.  Muntadas  v  Rovira,  Barcelona,  Spain. 
Eng.  Pat.  6160,  March  23,  1905.  Under  Int.  b'onv., 
March  23,   1904. 

see  Addition  of  March  23,  1904,  to  Fr.  Pat.  327,931  of 

1902  ;    this  J.,  1904,  933.— T.  F.  B. 

Mordanting     trod;      Process     l>ir .     Nitritfabrik, 

i.m.b.H.,  Berlin.     Eng.    Pat.    14,480,    July    13,    1905. 

Under  Int.  Conv.,  July  14,  I 'Jut. 
This  invention  relates  to  a  process  for  mordanting  wool 
by  means  of  chromates,   such  as  sodium  or  potassium 
bichromate,   in   the   presence   of   a   reducing   agent,    free 
r  ami     acid  being  employed  for  this  purpose.  —  B.  X. 

Tarns;     Machine    /  >/-    gassing .     K.    E.     \  Main, 

Lille,  France.  Eng.  Pat.  92,  Jan.  1,  1900.  L'nder  Int. 
Conv.,  Jan.  7.  1905. 
The  burners  are  so  arranged  that  the  flames  are  inverted, 
in  order  that  ash  and  the  products  of  combustion  may 
be  drawn  away  in  a  downward  direction.  For  tin- 
purpose  each  burner  is  provided  with  an  exhaust  tunnel 
connected  to  a  longitudinal  pipe,  which  communicates 
with  a  suction  device. — D.  B. 

fabrics   [JIor,n,~]:     Finishing .     H.    P..    Arniitage, 

i  'layton,  Yorks.     Eng.  Pat.  0045,  March  29,  1 
The  object  of  the  invention  is  to  produce  a  fabric  having 
the   "  watered  "   effect   only   in  the   other 

parts  with  the  ordinary  finish.     For  this  purpi 
sheet   made    with   thicket  is    used.    t. 

jns  being  produced  only  where  the  rai  ome 

in  contact  with  the  fabric'.     Aluminium  sheets  may  be 
used  tor  this  purpose. — P.  B. 

Tissues,  woven  fabrics  and  paper  .    Treatment  of  all 

of  for  inci  irability  and   rendering 

uaterproof.     M.  Pomortzeff,  -  sburg.     Eng. 

Pat.  15,518,  July  28,  1905. 

See  Fr.  Pat.  356,497  of  1905  :  this  J..  1906,  15.— T.  F.  B. 
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United  States  Patents. 

Filaments  and  films;    Manufacture  of  from  viscose. 

C  N.  Waite,  Lansdowne.  Pa.,  Assienor  to  S.  W.   1'ettit, 
Philadelphia,  Pa.     U.S.  Pat.  810,404,  March  27,  1906. 

The  viscose  products  are  initially  subjected  to  a  "setting" 
solution  containing  acid  sodium  sulphite  and  a  dehydrat- 
ing agent  such  as  ammonium  sulphate. — A.  B.  S. 

Betting    process    for    textile    fibres.     A.    Van    Steenkiste, 
Brussels.     U.S.  Pat.  S16,622,  April  3,  1906. 

See  Eng.  Pat.  244  of  1902 ;   this  J.,  1903,  210.—  T.  F.  B. 

Printing    yarns ;     Apparatus    for .     A.    Hofmann, 

Gothenburg,    Sweden.     U.S.    Pat.    816,796,    April    3, 
1906. 

See  Eng.  Pat.  24,3S7  of  1903  ;  this  J.,  1904,  59.— T.  F.  B. 


French  Patents. 

Red  shades  [Thioindigo  Bed]  on  animal  or  vegetable  fibres  ; 

Production  of  .     Kalle  und  Co.     Fr.  Pat.  359,400, 

Xov.   13,  1905. 

The  red  sulphurised  dvestuff  described  in  Fr.  Pats. 
359.39S  and  359,399  (see  page  424)  is  fixed  on  animal 
or  vegetable  fibres  by  means  of  the  leuco  solution. 
Bright  bluish-red  shades  are  produced  which  are  very 
fast  to  water,  acids,  alkalis,  washing,  milling,  soaping 
and  light  and  remarkably  fast  to  chlorine. 

Example. — The  dvestuff  in  the  form  of  a  20  per  cent, 
paste  is  treated  with  the  necessary  amount  of  sodium 
sulphide,  sodium  carbonate  and  common  salt,  or  of  hydro- 
sulphite  (hyposulphite)  and  caustic  soda  to  form  a  yellowish 
solution,  which  only  oxidises  slowly  on  the  surface. 
Cotton  is  introduced  into  the  dye-bath  and  dyed  at  S0°  C, 
or  at  the  ordinary  temperature.  After  dyeing  the  goods 
are  squeezed  and  hung  out  in  order  to  reoxidise  theleuco 
compound. 

Wool  may  be  readily  dyed  in  heavy  shades  from  a 
weakly  alkaline  hydrosulphite  vat,  the  leuco  body  possess- 
ing great  affinity  for  the  fibre.  In  general  any  method 
in  use  for  dyeing  indigo,  such  as  the  fermentation  vat 
process,  can  be  employed.  For  calico  printing  the 
following  are  two  of  the  recipes  given  : — Printing  colour 
A. — 350  grins,  of  British  gum,  3:2  ;  500  grins,  of  caustic 
soda  of  40c  B.  ;  150  grms  of  20  per  cent,  dvestuff  paste. 
Printing  colour  B. — 400  grms.  of  British  gum.  3:2  :  350 
grms.  of  caustic  soda  of  40°  B.  ;  70  grms.  of  hydrosulphite 
XF  ;  200  grms.  of  20  per  cent,  dvestuff  paste.  Colour  A 
may  be  printed  on  cloth  prepared  with  glucose,  but  this 
is  stated  to  be  not  essential.  After  printing,  the  goods 
are  dried,  steamed  for  two  to  four  minutes,  washed  in 
running  water  to  regenerate  the  dvestuff  from  the  leuco 
body,  soured,  washed  and  dried. 

The  claims  embrace  the  processes  described  for  dyeing 
and  printing,  and  also,  as  new  articles  of  manufacture, 
the  dyed  and  printed  tissues. — H.  L 

Copper  cylinders  ;    Process  for  engraving 'for  use  in 

printing  cretonnes,  «l-c.  The  Calico  Printers'  Asso- 
ciation, Ltd.  Fr.  Pat.  359,759,  Oct.  24,  1905.  Under 
Int.  Conv.,  Dec.  14,  1904. 

See  Eng.  Pat.  27,222  of  1904  ;  this  J.,  1905,  1225.— T.F.B. 

Printing    on    fabrics    or    paper;     Apparatus    for    . 

Companhia  Manufactory  Fluminense.  Fr.  Pat.  359.677, 
Xov.  21,  1905. 

Claim  is  made  for  a  machine  for  printing  two  bands  of 
tissue  simultaneously  on  one  main  backing  roller.  The 
two  bands  of  fabric,  each  furnished  with  a  backing  cloth, 
are  fed  on  to  the  main  roller  at  one  side,  one  underneath 
the  other  :  the  band  passes  under  some  of  the  printing 
rollers,  which  only  print  the  upper  layer  of  cloth,  the  latter 
then  runs  off  on  guide  rollers  and  the  lower  band  passes 
on  and  is  printed  by  other  printing  rollers. — A.  B.  S.  ^  ^_ 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &C. 

{Continued  from  page  373.) 
Fkexch  Patent. 

Lia/htr;    Printing  on .     M.  C.  Lamb  and  J.  D.   G. 

Eennie.     Fr.  Pat.  360.391,  Dec.  13,  1905.     Undertint. 
Conv.,  May  26,  1905. 

See  Eng.  Pat.  17,338  of  1905  ;  this  J.,  1906,  17.— T.  F.  B- 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC   ELEMENTS. 

(Continued  from  page  374.) 

Chamber  process  [Sulphuric  acid]  ;   Position  of  the  fan  in 

the  .     G.   Schliebs.     Z.   angew.   Chem.,   1906,   19, 

671—672.     (See  this  J.,  1905,  1301.) 

A  reply  to  Xiedenfiihr  (this  J.,  1906,  120).— D.  B. 

Chloric  acid  ;  Preparation  of  pure and  its  application 

as    an    oxidising    agent.     V.     Bernard.     Ann.     Chim. 
anal,  appl.,  1906,  11,  81—82. 

Eight  hundred  grms.  of  pure  barium  chlorate  are  dis- 
solved in  1700  c.c.  of  hot  distilled  water  ;  the  solution  is 
filtered  into  a  capacious  flask,  and,  when  cold,  treated  with 
243  grms.  of  sulphuric  acid  of  sp.  gr.  1-847,  diluted  with 
sufficient  water  to  make  about  2  litres  of  liquid  ;  this  is 
added  to  the  barium  chlorate  solution  in  successive  small 
quantities  with  thorough  agitation,  care  being  taken  to 
obviate  rise  of  temperature,  as  otherwise  the  acid  formed 
will  be  oxidised  to  perchloric  acid.  After  mixing,  the 
barium  sulphate  is  allowed  to  deposit,  and  the  super- 
natant liquid  is  filtered  through  asbestos.  About  1750 
c.c.  of  chloric  acid  of  sp.gr.  1-11  at  20=  C.  are  thus  obtained, 
containing  only  a  trace  of  free  sulphuric  acid. 

This  acid  is  a  valuable  oxidising  reagent,  usefully 
replacing  nitric  acid  or  potassium  chlorate  in  many 
analytical  processes.  It  is  specially  useful  in  the  deter- 
mination of  tin  in  brass  and  bronze  by  Hollard's  electro- 
lytic method,  and  for  the  oxidation  of  chromium  salts  in 
Storer's  process. — J.  O.  B. 

Phosphomolybdic  acid  ;    Behaviour  of toirards  ether. 

A.  Verda.  Chem.-Zeit.,  1906,  30,  329—330. 
When  the  ordinary  phosphomolybdic  reagent  (5  parts  of 
phosphomolybdic  acid,  7  parts  of  nitric  acid,  100  parts 
of  water)  is  shaken  with  excess  of  ether,  it  is  decolorised,  the 
colour  becoming  concentrated  in  a  small  quantity  of  dense 
liquid  which  separates  at  the  bottom  of  the  vessel.  This 
proved  to  be  a  solution  of  phosphomolybdic  acid  in  ether, 
for  on  evaporation  of  the  ether  there  remained  pure 
phosphomolybdic  acid  as  an  amorphous  yellow  powder, 
more  readily  reducible  than  the  ordinary  phosphomolybdic 
acid.  Pure  water  dissolves  out  the  phosphomolybdic 
acid  from  the  yellow  liquid,  but  water  saturated  with 
ether  is  without  action  on  it.  Ether  forms  with  solid 
phosphomolybdic  acid  this  yellow  liquid,  which,  however, 
does  not  mix  with  the  excess  of  ether.  Solutions  of 
phosphomolybdates,  acidified  and  treated  with  ether, 
can  in  this  way  be  made  to  yield  pure  phosphomolybdic 
acid.— J.  T.  D. 

Bleaching  powder  ;   Constitution  of .     W.  von  Tiesen- 

holt.     J.  pr.  Chem.,   1906,  73,  301—326. 

The  author  maintains  his  view  (this  J.,  1902,  913)  that 
bleaching  powder  is  the  product  of  a  reversible  reaction 
between  chlorine  and  lime  ;  that  other  metallic  oxides 
do  not  yield  similar  bleaching  compounds  is  due  to  the 
different  characters  of  the  oxides  and  the  corresponding 
chlorides.  The  reversed  reaction  (evolution  of  chlorine 
from  the  bleaching  compound)  occurs  only  in  presence 
of   water,   and  is  due  to  the  hypochlorous  acid  formed 
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by  hydrolysis  oi  the  hypochlorite;  thi  reaction  oi  carbon 
dioxide  upon  bleaching  powder  also  depends  on  the 
liberation    in    the    first    place  ol    bypoohlorouE  aoid,  the 

on     dioxide     neutralising     the     calcium     bydro 
simultaneously   formed.     The  same  reactions  arc  under- 

bj    mixtures  oi  calcium  chloride  and  hypochloi 
ud    oi    rah  nun    chloride    and    lithium    hypochlorite; 
calcium  chloride  is  peculiarly  well  adapted  t"  show   this 

tion  because  of  its  special  properties  in  regard  to 
water  of  crystallisation.  While  the  existence  in  bleaching 
powder  of  the  compound  Cl.Ca.OCl  is  highly  probable 
(though  not  proved),  other  complex  compounds  of  calcium 
chloride  mid  hypochlorite  also  exist  in  it.  Chlorine 
monoxide  reacts  on  lithium  chloride  and  on  calcium 
chloride,  but  only  wlnn  water  of  crystallisation  is  present, 
and  therefore,  no  doubt,  by  the  formation  in  the  tirst 
instance  of  hypuclilorous  acid.  Hypochlorites,  in  the 
absence  of  water  and  in  presence  of  free  liases,  are 
moderately  stable  compounds :  mercuric  hypochlorite 
can  be  obtained,  for  example,  by  the  action  of  chlorine 
on  mercuric  oxide. — J.  T.  I). 

Cyanvijtn  and  hydrogen  cyanidt  ;   Synthesis  of from 

'lh<ir  dements.     T.  Wallis.     Anna'len,  1906,  345,  353— 
362. 

The  author  finds  that  the  statements  in  text-books  to 
the  effect  that  cyanogen  is  formed  by  the  interaction 
of  carbon  and  nitrogen  under  the  influence  of  the  electric 
arc  or  electric  sparks,  is  incorrect  ;  any  cyanogen  pro- 
duced, owes  its  formation  to  decomposition  of  hydrogen 
cyanide,  formed  primarily  from  nitrogen  and  hydrogen 
or  water  vapour.  For  the  detection  of  cyanogen  in 
presence  of  hydrogen  cyanide,  the  use  of  an  acidified 
(with  nitric  arid  )  solution  of  silver  nitrate  is  recommended. 
The  hydrogen  cyanide  is  absorbed,  whilst  the  cyanogen 
passes  through  almost  completely.  Any  traces  of  cyanogen 
retained  by  the  silver  solution  can  be  detected  by  filtering 
off  the  silver  cyanide,  separating  silver  from  the  filtrate 
by  yellow  ammonium  sulphide,  evaporating  the  solution, 
and  listing  the  residue  with  a  drop  of  sodium  hydroxide 
'  ion  for  thiocyanate. 
For  quantitative  purposes,  the  decomposition  of 
cyanogen  by  alkali  may  be  utilised.  The  mixture  contain- 
ing cyanogen  and  hydrogen  cyanide  is  passed  through 
standardised  alkali  :(CN)2+2K0H=KCN  +  KCX0+Hj-0. 
The  total  cyanide  is  then  determined  by  titration  with 
silver  solution,  and  the  cyanate  by  !oiling  a  separate 
portion  with  dilute  sulphuric  acid  and  estimating  the 
ammonia  produced. — A.  S. 

Sulphuric  acid  ;    Electric  conductivity  of  dilute    solutions 
of  .     W.   C.   D.   YVhetharn.     XI.-l.,  page  432. 

Zinc   and  hydrochloric   acid;    Purification-  of  from 

arsenic.     L.  T.  Thome  and  E.  H.  Jeffers.    X.,  page  430. 

English  Patent. 

Sulphocyanidcs    [Thiocyanate  s]  ;     Manufacture    of . 

J.  Tcherniac,  London.     Eng.  Pat.  2708,  Feb.  3.  1906. 

Cr.i'DE  coal-gas,  previously  purified  from  ammonia,  but 
still  containing  sulphuretted  hydrogen,  is  passed 
systematically  through  a  mixture  of  slaked  lime  and 
sulphur  with  water,  until  the  free  sulphur  has  entered  into 
combination.  The  filtered  liquid  contains  calcium  thio- 
cvauatc. A  salt  capable  of  double  decomposition  with 
calcium  thiocyanate  may  be  added  to  this  mixture  of  lime 
and  sulphur  previous  to  the  described  treatment,  in  order  to 
obtain  another  thiocyanate.  Also,  the  lime  used  may 
be  slaked  with  the  washing  water,  or  with  a  solution  of 
the  salt  to  be  added,  in  the  case  specified.  Eng.  Pat. 
2-2.710  of  1902  (this  J.,  1903,  212)  is  referred  to.— E.  S. 

United  States  Patents. 

Sulphuric  acid  ;    Process  of  making  .      R.   Knietseh, 

Ludwigshafen-on-Rhine,  Germany,  Assignor  to  General 
Chemical  Co.,  Xew  York.  D.S.  Pat.  816,918,  April  3, 
1906. 

See  Eng.  Pat.  0829  of  1901  ;   this  J.,  1902,  344.— T.  F.  B. 


Ammonia;    Procei     of  producing [eleclrolytica 

.1.  .v   l.\  mi.  and  E,  t '.   Broadwi  I1  I "      I 

I'at.  B16.928,  April  3,   1906. 

Tin:  borate  of  an  "  electropositive  metal"  is  fused  and 
subjected  to  electrolysis,  the  am  cpiiratcd  from 

cathode  bj  a  jack  tive  material     The  boric 

anhydride   produced    i     reduced   to   boron    at    the    an 
l,\   the  action  of  a  reducing  agent  and  "  an  intense  heat," 
the  boron  is  converted  into  nitride  bj  mean    of   nitrogen 

introduced  between  the  anode  and  the  jacket,  and  the 
nitride  is  subjected  to  the  action  of  steam  at  a  sufficient 
temperature  to  decompose  it  with  formation  of  ammonia 
and   boric  anhydride. — A.  S. 

French  Patent. 

Pyrites  ;   Process  of  preparing for  destdphurisation. 

V.  Wedge.     Fr.  Pat.  359,767,  Nov.  6,  1905. 

Sax  U.S.  Pat  804,690  of  1905;  this  J.,  1905,  1302— T.  F.  B. 


VIII.- GLASS,  POTTERY,  AND   ENAMELS. 

{Continued  from  page  374.) 

English  Patent. 

Glass  ;    Apparatus  for  drawing .     J.   A.   Chambers, 

Alleghenv,  Pa.     Eng.  Pat.  2879,  Feb.  6,  1906.     Under 
Int.  Conv..  Feb.  15,  1905. 

The  plant  described  consists  of  a  tank,  at  the  end  of 
which  is  an  overflow,  by  which  glass  flows  into  pots 
made  of  refractory  material  and  mounted  upon  a  rotating 
table.  The  larger  portion  of  the  table,  is  within  the  pot 
chamber,  and  the  smaller  portion  within  the  drawing 
chamber.  Glass  is  allowed  to  flow  into  one  pot,  and 
the  table  is  rotated  far  enough  to  bring  the  second  pot 
under  the  overflow,  while  the  first  is  carried  round, 
and  the  glass  in  it  kept  molten  by  the  heat  of  the  pot 
chamber.  By  rotating  the  table  further,  this  pot  is 
brought  into  the  drawing  chamber,  while  a  third  pot  is 
brought  under  the  overflow  and  filled.  After  drawing 
the  article  from  the  glass  in  the  first  pot.  through  an 
opening  in  the  roof  of  the  drawing  chamber,  the  table 
is  rotated  further,  so  that  the  second  pot  of  glass  is  brought 
into  the  drawing  chamber,  and  a  fourth  pot  brought 
below  the  tank  overflow  to  be  filled,  and  the  first  pot 
from  which  the  glass  has  been  drawn,  passes  back  into 
the  pot  chamber,  where  the  hardened  residue  left  in  it 
is  remelted  before  it  is  again  filled  with  glass  from  the 
tank  at  the  next  rotation  of  the  table. — W.  C.  H. 


United  States  Patents. 

Quartz  glass;    Process  for  the  manufacture  of from 

quartz   sand,    cL-c.    J.    Bredel,  Hochst    on   the    Maine, 
Germany.     U.S.  Pat.  816,707,  April  3,  1906. 

SeeFt.  Pat.  343,845  of  1904;  this  J..  1904,  1028.—  T.  F.  B. 

Quartz    glass  :      Manufacture     of     articles     from    . 

J.  Bredel,  Hochst  on  the  Maine,  Germanv.        U.S.   Pat. 

816,708,  April  3,  1906. 
See  Ft.  Pat.  344, 170  of  1904  ;  this  J.,  1904,  1090.— T.  F.  B. 

Plastic  nmi,  rial  :    Method  of  treating .     A.  A.  Scott, 

Knoxville,  Tenn.     U.S.  Pat.  816,385,  March  27,  1906. 

A  stream  of  the  plastic  material  is  severed  into  blocks, 
which,  in  the  green  state,  are  placed  in  groups  in  one 
compartment  of  a  kiln.  Each  group  is  surrounded  by 
plates  of  combustible  material  or  by  a  flash-wall  of 
previously-dried  blocks,  and  is  dried  by  the  action  of  a 
horizontally  moving  current  of  heated  gases  at  a 
temperature.  The  combustible  material  or  Hash-wall 
is  then  destroyed,  another  group  of  green  blocks  placed 
on  the  first  and  these  dried,  and  finally  all  the  block- 
fired  at  a  high  temperature.  The  waste  heat  from  the 
firing  of  the  blocks  in  one  compartment  serves  for  the 
drying  of  the  greeu  blocks  in  one  of  the  other  compart- 
ments.— A.  G.  I*  ^    ...  ~ 
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Plastic  material ;    Method  of  treating  .     A.  A.  Scott, 

Knoxville,    Tenn.      U.S.  Pats.  S16.3S6    and    S16.3S7, 
March  27.  1906. 

These  two  patents  differ  from  the  preceding  only  in  the 
arrangement  of  the  groups  of  green  blocks  within  the 
compartments  of  the  kiln  for  the  purposes  of  drying.  The 
groups  may  either  be  set  with  vertical  llue-spacos  between 
them,  through  which  hot  gases  rise  and  are  then  deflected 
horizontally  through  the  groups  of  blocks,  or  else 
moderately  heated  air  is  forced  into  the  base  of  a  mass  of 
blocks  and  then  distributes  itself  around  and  between 
them.— A.  G.  L. 

French  Patent. 

Tiles,    glass,    porcelain,  ceramic    products    and    the    like; 
Apparatus  for  burning  or  fixing  the  colours  on  / 
.     L.  W.  Stanley.     Fr.  Pat.  359,904.  Nov.  28.  1905. 

See  Eng.  Pat.  2S,07S  of  1904  ;  this  J.,  1906,  122.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

(Continued  from  page  375.) 

Cements;    Decomposition  of  in  sea-uater  or  waters 

containing  calcium  sulphate.  H.  le  Chatelier.  Bull. 
Soc.  d'Encourag.,  Revue  de  Metall.,  1906,  3,  74—77. 
The  author  finds  that  the  addition  to  a  cement  of  2  per 
cent,  of  calcium  stearate  does  not  retard  the  action  of  sea- 
water  upon  it,  whilst  it  sensibly  reduces  the  tensile 
strength  of  cement-sand  mixtures."  The  permeability  to 
water  of  the  set  cement  is  but  slightly  reduced  bv"  the 
addition  of  calcium  stearate. 

The  addition  of  barium  carbonate  (with  the  view  of 
decomposing  calcium  sulphate  and  preventing  the 
formation  of  calcium  sulpho-aluminate)  was  also  found  to 
be  but  slightly  operative,  except  with  a  slag-cement,  in 
retarding  disintegration  by  sea-water;  probably  the 
barium  sulphate  formed  is  not  voluminous  enough 
to  reduce  sensibly  the  porosity  of  the  cement.— J.  T.  D. 

Slag     cement    and    sea-water.     Mavnard.     Tonind-Zeit 

1906,  30,  440  ;  Chem.-Zeit.,  1906,  30,  Rep.  125. 
To  test  the  hypothesis  that  cements  containing  an 
insufficient  amount  of  bine  to  form  sulphaluminates  are 
the  best  for  use  in  sea-water,  slag  cement  was  taken, 
and  mixed  with  varying  proportions  of  hine.  The  results 
showed  that  the  sample  poorest  in  lime  behaved  the  best, 
being  as  good  as  Portland  cement  and  far  superior  to' 
hydraulic  lime.  An  important  point  is  to  store  the 
blocks,  before  immersing  them  in  sea-water,  a  sufficient 
time  to  enable  the  lime  to  combine  with  silica.  Though 
decomposition  may  not  be  entirely  precluded,  the  changes 
will  not  be  accompanied  by  an  increase  in  volume  if  the 
cement  has  been  properly  "compounded. — C.  S. 

English  Patents. 

Dustless  roads  and  like  surfaces  ;  Process  and  apparatus 
for  the  manufacture  of  materials  for  the  construction  of 
.  W.  Freakley,  Hanley,  and  R.  Bill,  Stoke-on- 
Trent.     Eng.  Pat.  19,686,  Sept.  29,  1905. 

Materials  for  the  construction  of  dustless  roads  and  like 
surfaces,  are  prepared  by  saturating  crushed  furnace  sla°- 
(or  other  suitable  crushed  or  granular  mineral  material] 
with  tar,  creosote,  or  other  suitable  bituminous  substance 
or  solution,  in  a  heated  state,  by  the  application  of  heat 
and  atmospheric  pressure,  by  means  of  the  apparatus 
described.  The  apparatus  comprises  a  vessel,  or 
saturator,  provided  with  an  air-tight  removable  cover  at 
one  end,  the  other  end  being  convex.  The  saturator  is 
mounted  on  trunnions  and  can  be  turned  in  any  required 
position,  in  one  plane.  Below  the  lower  end  of  the 
saturator  is  a  tar  boiler,  heated  by  a  suitable  furnace,  so 
placed  that  heat  from  it  also  heats  the  saturator. '  A 
delivery  pipe,  provided  with  a  regulating  valve,  leads 
from  the  boiler  into  the  saturator.  through  one  of  the 
trunnions,  and  the  other  trunnion  is  connected  with  an 


exhausting  apparatus,  provided  with  suitable  safety- 
valves.  The  process  is  as  follows  : — Granulated  material, 
previously  heated  to  expel  moisture  from  its  pores,  is 
charged  into  the  saturator,  while  still  hot,  and  the  air- 
tight cover  replaced.  The  saturator,  heated  by  the  tar 
boiler  furnace,  is  then  exhausted,  to  remove  air,  «Scc. 
from  the  granulated  material,  and  by  opening  the  regu- 
lating valve  on  the  tar-delivery  pipe,  a  certain  amount  of 
tar  is  driven  into  the  saturator  by  atmospheric  pressure. 
Air.  compressed  or  not.  is  then  admitted  to  the  saturator, 
to  force  the  tar  into  the  pores  of  the  granular  material, 
and  the  saturator  revolved  to  ensure  the  proper  coating 
of  the  particles  of  the  charge  with  tar.  Any  surplus  tar 
is  then  poured  off  through  a  valve  on  the  cover  of  the 
saturator,  and  the  charge  removed. — W.  C.  H. 

Solid  forms,  such  as  rods,  tubes,  discs  :    Manufacture  of 

with  aid  of  silicon.     A.  G.  Bloxam,  London.   From 

Gebr.  Siemens  und  Co.,  Berlin.  Eng.  Pat.  26.3S4, 
Dee.  IS,  1905. 

A  mass  containing  silicon,  associated  with  silicon  carbide, 
preferably,  or  with  carbon,  or  other  suitable  material,  is 
moulded,  by  aid  of  an  agglutinant,  if  necessary,  into  the 
desired  form,  as,  for  instance,  of  rods,  tubes  or  discs. 
These  forms  are  heated  for  a  considerable  time  in  an 
atmosphere  of  nitrogen,  whereby  a  nitrogenised  com- 
pound is  obtained  which,  in  case  carbon  or  a  carbonaceous 
agglutinant.  such  as  coal  tar,  is  used  in  the  composition, 
consists  mainly  of  the  compound,  CoSUX,  -which  firmly 
cements  the  silicon  carbide  present.  The  rods  or  other 
forms  thus  produced  are  stated  to  endure  heating  to  a 
high  temperature  in  contact  with  the  air,  without  change; 
to  be  dense,  conductors  of  electricity,  and  so  hard  as  to  be 
suitable  for  application  as  a  substitute  for  carborundum 
for  grinding  purposes. — E.   S. 

Silicon  monoxide  [Pigment,    d-c]  ;    Manufacture  of  . 

H.  X.  Potter.  Eng.  Pat.  26,788,  Dec.  22,  1905.  XIII.4.. 
page  434. 

United  States  Patents. 

Refractory  material  for  electric  insulation  and  other 
purposes.  D.  M.  Steward,  Chattanooga,  Tenn.  U.S. 
Pat.  816,270.  March  27,  1906. 

The  refractory  material  consists  of  a  bisilicate  of  sodium 
and  magnesium,  produced  by  heating  steatite  and  water- 
glass,  or  equivalent  compounds,  together. — A.  G.  L. 

Refractory  material;    Process  of  producing  new  for 

the  manufacture  of  insulators  and  other  uses.  D.  M. 
Steward.  '  Chattanooga,  Texas.  U.S.  Pat.  816,271, 
March  27,   1906. 

A  mixture  of  magnesium  silicate  (steatite)  and  sodium 
silicate  (water-glass)  is  converted  into  a  complex  bi- 
silicate, by  heating  it  for  a  determined  period  at  a  tern 
perature  at  which  reaction  will  take  place. — A.  G.  L. 

Slag  cement  and  method  of  making  the  same.  J.  A.  Shinn, 
Pittsburg,  Pa.     U.S.  Pat.  S16,3S9,  March  27,  1906. 

Seventy-five  to  90  parts  of  granulated  slag.  10  to  20 
parts  of  hydrated  hine,  and  3  to  15  parts  of  dehydrated 
iron  oxide  are  mixed  and  ground  dry  so  as  to  leave  a 
residue  of  not  more  than  10  per  cent,  on  a  200-mesh 
sieve. — A.  G.  L. 

Slag:    Treatment  of  blast-furnace for  production  of 

material  similar  to  trass,  d-c.  H.  Colloseus,  Berlin. 
U.S.  Pat.  >17.15-.  April  10,  1906. 

See  Eng.  Pat.  13,886  of  1905  ;  this  J.,  1905,  971.— T.F.B. 

Cements  ;  Manufacture  of  acid-proof  and  impermeable . 

R.  Liebold,  Weimar,  Germanv.  U.S.  Pat.  Reissue 
No.  12,470,  April  3,  1906. 

See  Addition  of  Oct.  5.  1905,  to  Fr.  Pat.  345,421  of  1904  ; 
this  J.,  1906,  267.— T.  F.  B. 

Cement-burning  furnace.     W.   E.   Snvder,   Xazareth,   Pa. 
U.S.  Pat.  816,753,  April  3,   1906. 

The  furnace  consists  of  a  rotatory  annular  hearth  fitted 
with  a  reverbeiatory  hood,  in  which  are  a  number  of  arc 


M..N  15,  imm.; 


i  i.  \      -ii  M.i.i IRGx*. 


electrode.'  thai  the  arcs  ••'  i 

i  \t,  n;     .,i    i  he    In  mi  :  l>.      I  " 

also  provided  which  produce  a  current  of  air  in  opposition 
to  the  din  i  tion  ol  movement  of  'In-  hearth.      \ 
discharge    aperture  is  also    provided    in  the  hood,  and  a 
i  i   Is  placed  above  the  hearth  in  the 

—  A.  G.  L 

Apparatus   for   manufacturing .     ('.    I 

noi  i"  ( 'ombustion  Utilities  <  !o.,  New   S 
Pat.  817,163,    Vpril   10,   1906. 

Two  rotatory  kilns  are  placed  Bide  bj  side,  with  the 
upper  end  ol  one  opposite  the  lower  end  of  the  other. 
A  gas  producei  is  placed  at  the  lower  end  oi  •  cb  kiln 
and  a  chimney-stack  at  the  upper  end.  By  means  ol 
two    pipe   connections   a    determined    amount    ol 

ii  each  stack  is  introduced  into  the  producer 
ther    with    a   determined    amount    of   air. 
is  are  suppUed  for  burning  in  eai  b  kiln  thi    (  is  pro- 
duced in  H-  i lucer.      E)ai  b  stack  is  fitted  with   m  air- 
heater,  and  each  kiln  with 

provided  stack 

through  a  stove  and  thence  to  the  opposite  kiln  t"  assist 
in   burning  .   as   well   as   means   for   into 

nits  of  the  products  of  combustion  6 
the  stoves  into  the  pipe  connections. — A.  G.  U 

FRENCH  Patents. 

Brick";   i  covering wii  nting 

to  prevent  efflorescence  and  blackening.     M.  IVrkit  . 
Fourth  Addition  of  Nov.  7.   1905,  to  Fr.   Pat.  330,655 
of  .Mar.  27,   1903  (this  J.,   1903,    1088;    1904,   19  and 
662  ;    1905,  30). 

The  bricks  are  covered  with  a  Btrong  solution  of  glue 
free  from  starch-paste,  &c.     Disinfectants,  such  as  acids, 

metallic  salts,  formalin  and  phenol  are  added  to  the  glue. 

— A.  G.l. 

Dust  mi    roads  and  the  lik-  ;    I  on    which  for ■»■ s 

with  water  an  emulsion  :■  iting  or  allay 

tin     formation    of .     K.i\     Bros.,     Ltd.     Fr.    Pat. 

360.039,    Her.    •-'.    1905.     Under   Int.    Conv..   July    11, 
1905. 

SEE  Eng.  Pat.  14,239  of  1905  ;  this  J.,  1905.  1 110.— T.F.B. 

Honda  and  other  surfaces  ;   Oleaginous  mixturi  fur  water- 

: .      R.    M.    Halm.     Fr.    Pat.    360,208,    Dee.    7. 

1905.     Under  Int.  Conv.,  June  2,  1905. 

8ee  Eng.  Pat.  11,620  of  1905  ;   this  J..  Hue.  926.— T.F.B. 

Oekm.lx  Patents. 

'  ;     Process  for  the    manufacture   of  artificial  . 

E.  Helbing.     tier.   Pat.   165,582,  Nov.  27.  1903. 

The  process  described  in  Or.  Pat.  128,728  of  1900  (see 
Eng.  Pat.  13.13li  of  1901  :  this  J..  1901.  991  and  U..S.  Pat. 
694,014  of  1902;  this  J..  1902,  479)  is  modified  by  sub- 
stituting barium  hydroxide  or  strontium  hydroxide,  or 
a  mixture  of  the  two,  for  a  portion  or  the  whole,  of  the 
slaked  lime. — A.  S. 

Wood;    Process  for  fixing  and   improving  the  colour  of 

impregnated  or  </y.<i .     (..  Hammesfahr.     Ger.  Pat. 

166,388,  dune.  4.'  1904. 

The  wood  after  beins  dyed  or  impregnated  is  boiled  with 
a  mixture  of  slaked  lime,  rape  oil  or  other  oils  or  animal 
fats,   and  water. — A.  S. 


X.— METALLURGY. 

{Continued  from  page  379.) 

Terromolybdenum  ;   Pure  .     E.  Vigouroux.    Comptes 

rend.,    1900,   142,  889— S91. 

By  reducing  a  mixture  of  pure  oxides  of  iron  and  molyb- 
denum by  aluminium  in  deficit,  or  by  direct  fusion  of  a 
mixture  of  pure  iron  and  molybdenum  reduced  by  hydrogen 


from  their  oxides,  the  authors  have  produced  .i  si  rii  -  ,>f 
alloys  containing  upto80pi  I 

have  yielded  the  foul  definite cc  '      Mo... 

FeMo,  and   FeMon ;     thi  i  stalline    ho 

formed    with  coi  ion   "t    volume,   non- 

M.ti. .  insoluble  in  l;\  but  soluble  in  nitrio 

\ mpound   wai    found   coi  ess  molyb- 

denum than  I  •■  .Mo  ;  •■•  bdenum- 

contenl    hydro  hi 

ompound,  F<  M'        l.l.l1 

Zinc-box  precipitates ;  Pn  Jlion 

'       i     VIorris.     Inst,    of   Min.    and    Met, 

April   19,   1906.       \-    ince  proof.] 
The  author  des<  ribee  and  he  methods  empli 

and   the  ■  old  bullion  at   the  Myalls' 

United  Mine-  n.  ago  and  now.     Formerly, 

the  zinc  was  scrubbed  and  the  slimes  and  fine  zinc  shreds 
rubbed  through  a40-mesh  sieve,  that  which  remained 
on   the   -i'A  e   being   re1  urned    to  I  ilsl    that 

which   passed  through   was  roasted   in  at  a  for 

five  or  six  hunt-  ovei  s  rood  fire,  with  tin-  addition  of 
about  .">  per  rent,  of  nun.  The  roast  was  n  moved  from 
the  pan.  mixed  with  about  50  pei  cent,  of  borax,  -'•">  ]«-r 

of  sodium     ai  I ate,  and    I2j   pi  r  cent,  ol 

and  fused  in  plumbago  pots  in  a  wind  furnace,  yielding 
bullion  about  ,">0o  line.  The  slags  assayed  from  30  to 
70  oz..  they  were  ground  up  with  Bweepings,  &c.,  in  a 
Berdan  pan.  leaving  tailin  ag  from   15  to  20  oz. 

Much  gold  was  li  ft  in  the  boxes,  '  much 

as  was  obtained  in  the  clean-up. 

The  present  method  is  to  si  rub  all  the  zim  •  n  epl  the 
fine  shreds  which,  together  with  the  slimes,  are  placed 
in  an  acid  tank  built  oi  Oregon  pine  about  5  ft.  deep 
and  4  ft.  diam..  provided  with  a  four-armed  revolving 
paddle  and  having  plugged  holes  at  intervals  for  drawing 
off  the  wash,  and  a  locked  cover.  About  20  lb.  of 
sulphuric  acid  are  added  from  time  to  tame  as  is  found 
to  be  required,  and  the  mixture  of  slime  and  dilute  acid 
i-  left  at  rest  all  night.  In  the  morning,  all  effervescence 
having  ceased,  about  12  times  the  bulk  of  water  is  added, 
while  the  slimes  are  agitated.  After  again  resting,  the 
wash  water  is  drawn  off  into  a  settler  and  is  found  to 
contain  only  1  to  2  dwt.  of  gold  to  the  ton — most  of 
which  is  recovered  by  prolonged  settling.  The  washed 
slimes  are  removed,  dried  with  about  5  percent,  of  nitre, 
roasted,  fluxed  with  60  per  cent,  of  assay  slag,  20  jkt 
eent.  of  nitre  and  5  per  cent,  of  fused  borax,  and  fused 
in  Battersea  clay  pots  ;  the  bullion  thus  obtained  is 
from  940  to  Hon  fine.  The  total  cost  of  the  operation 
by  the  former  method  yielding  bullion  550  fine  was 
i'l  4s.,  of  the  present  method  yielding  bullion  930  fine  is 
£5  18s. ;  the  freight  and  bank  charges  will,  of  course,  be 
lessened  in  proportion  to  this  difference  of  fineni  --. 
The  value  left  in  the  zinc  boxes  is  reduced  by  at  least 
£250.— J.  H.  C. 

Nickel  sUicidi  s.     W.  Guertler  and  G.  Tamilian.    Z.  anorg. 
Chem..   1906,  49.  93—112. 

From  a  study  of  the  alloys  of  nickel  and  silicon  including 
the  preparation  of  the  melting-point  diagram,  and  also 
micrographic  examination,  the  existence  of  five  compound-. 
Xi3Si.  NigSi,  Ni3Sig,  NiSi  and  Xi2Si3.  was  proved.  The 
compounds  Xi2Si  and  NiSi  separate  directly  from  the  melts 
on  cooling,  but  the  formation  of  the  compound.  NigSig, 
is  due  to  a  secondary  reaction  between  primarily  separated 
crystals  of  silicon  and  the  residual  melt.  The  two  other 
compounds,  Xi3Si  and  Xi3Si2,  are  formed  by  secondary 
reactions  between  different  kinds  of  mixed  crystals  in 
presence  of  the  liquid  melt  ;  the  first-named,  Ni3Si,  from 
the  two  kinds  of  saturated  mixed  crystals  containing  16-0 
and  26-5  atoms  per  cent,  of  silicon  respectively,  and  the 
latter,  Xi3Si2,  from  the  series  of  mixed  crystals  containing 
from  33  to  37-5  atoms  per  cent,  of  silicon. 

The  alloys  containing  510  and  15  atoms  [>er  cent,  of 
silicon,  respectively,  can  be  worked  easily  when  cold,  but 
not  at  a  red  heat.  Alloys  containing  up  to  22  atoms  per 
cent,  of  silicon  will  withstand  repeated  blows,  but  as  the 
proportion  of  silicon  rises  beyond  22  atoms  jx-r  cent.,  the 
brittleness  increases  rapidly,  and  the  alloy  with  25  atoms 
per  cent,  of  silicon  breaks  easily  into  thin  plates.    Alloys 
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containing  from  50  to  75  atoms  per  cent,  of  silicon  can 
lie  easily  pulverised.  The  alloys  containing  up  to  about 
20  atoms  per  cent,  of  silicon  show  a  different  degree  of 
hardness  according  to  whether  they  are  cooled  slowly  or 
quenched.  Their  behaviour  in  this  respect  is  exactly 
the  reverse  of  that  of  carbon  steels,  the  hardness  decreasing 
if  the  alloys  are  quenched.  The  alloy  containing  about 
15  atoms  per  cent,  of  silicon  is  the  hardest  when  slowly 
cooled  and  the  softest  when  quenched,  but  the  difference 
in  hardness  according  to  the  method  of  cooling  is  not  so 
great  with  higher  percentages  of  silicon.  The  softest 
alloys  are  those  containing  between  60  and  70  atoms  per 
cent,  of  silicon. — A.  S. 

Auriferous  tin-stone;    Assay  of .     C.   O.  Bannister. 

Inst,    of    Min.    and    Met.,'  April    19,    1906.     [Advance 

proof.] 
Five  methods  were  employed,  viz.  : — (1)  Scorification 
assay  followed  by  cupellation  :  (2)  crucible  assay  and 
cupellation  ;  (3)  solution  in  aqua  regia.  precipitation  of 
gold  by  ferrous  sulphate,  and  cupellation  ;  (4)  concen- 
tration of  the  gold  in  part  of  the  tin  by  ordinary  crucible 
assay,  using  anthracite,  solution  of  the  tin  button  in  hydro- 
chloric acid,  and  cupellation  of  the  residue;  (5)  collection 
of  the  gold  in  the  whole  of  the  tin  by  fusion  with  potassium 
cyanide  followed  by  solution  of  the  tin  and  cupellation.  For 
ores  containing  up  to  26  oz.  of  gold  to  the  ton  convenient 
quantities  to  be  taken  are  : — (1)  5  grms.,  (2)  25  grins., 
(3)  25  to  50  grms..  (4)  25  grms..  (5)  10  grms.  It  was 
found  that  the  scorification  method  (1)  always  gave  low 
results,  the  crucible  assay  (2)  gives  excellent  results,  the 
wet  method  (3)  is  tedious  and  gives  good  results  as  to  the 
gold  but  loses  the  silver,  methods  (4)  and  (5)  give  low 
results  and  are  unreliable  for  silver. — J.  H.  C. 

Tin-dressing  ;    Use  of  the  impact  screen  in  .     J.  H. 

Collins.     Inst,    of    Min.    and    Met,,    April    19,     1906. 
[Advance  proof.] 

At  Wheal  Kitty,  in  Cornwall,  about  two  tons  of  tin-stuff 
per  hour  are  crushed  with  old-fashioned  Cornish  stamps 
to  pass  a  20-mesh  screen  of  which  25-5  per  cent,  remains 
on  a  30-mesh,  40  per  cent,  passes  30-mesh  and  remains  on 
60,  13-5  per  cent,  passes  60  and  remains  on  80,  21-5  passes 
80-nieshand  2  per  cent,  is  fine  slime.  The  slime  and  most  of 
the  fine  sand  which  passes  through  80-mesh  are  removed 
for  separate  treatment  by  hydraulic  separators,  and  the 
remainder  of  the  pulp  is  fed  on  to  four  Wilfiey  tables. 
The  ''  heads  "  and  '  middlings  "  from  these  tables  are 
removed  for  separate  treatment,  while  the  "  tails/'  about 
li  tons  per  hour,  are  passed  over  the  screen,  which  is 
of  60-mesh  brass  wire  cloth,  3  ft.  square,  inclined  at  an 
angle  of  45°,  and  operated  by  a  cam  wheel  giving  300 
taps  per  minute.  The  over-screen  product  usually  assays 
less  than  0-1  per  cent,  of  tin  oxide,  that  passing  through 
containing  from  0-3  to  0-6  per  cent.,  which  is  very  easily 
and  cheaply  recovered  by  lmddling  and  framing.  The 
wear  and  tear  of  the  screen  is  trifling,  as  is  also  the  power 
required  for  operating  the  screen. — J.  H.  C. 

Zinc   and  hydrochloric  acid  ;    Purification    of  from 

arsenic.  L.  T.  Thome  and  E.  H.  Jeffers.  Analyst, 
1906,  31,  101—103. 
The  conditions  under  which  arsenic  may  be  removed  from 
zinc  by  means  of  sodium  are  described  (see  this  J.,  1902, 
675).  Commercial  zinc  is  melted  in  a  crucible  at  a  tem- 
perature just  above  its  melting  point,  and  is  then  treated 
with  sodium,  the  latter  being  added  in  small  pieces  at  a 
time,  until  1  gnu.  per  pound  of  metal  has  been  introduced. 
The  zinc  is  now  poured  into  a  second  heated  crucible  and 
back  again  once  or  twice  :  the  crucible  with  its  lid  on  is 
then  heated  to  dull  redness,  the  lid  is  removed  and  the 
heating  continued  for  one  hour,  care  being  taken  that 
the  temperature  does  not  rise  much.  The  crust  which 
forms  is  now  pierced  and  the  molten  metal  poured  into 
another  heated  crucible  and  skimmed  if  necessary.  This 
crucible  and  its  contents  are  next  heated  to  bright  red- 
ness, skimmed,  cooled  and  the  zinc  granulated  just  before 
the  solidifying  point  is  reached. 

The  authors  have  employed  a  copper-tin  couple  for 
removing  arsenic  from  hydrochloric  acid  with  complete 
Mui'--.     Redistilled    hydrochloric    acid    is    diluted    to    a 


specific  gravity  slightly  under  1-1  and  then  poured  on  to 
the  couple  which  is  conveniently  prepared  by  dissolving 
cuprous  chloride  in  excess  of  hydrochloric  acid  and  adding 
a  small  quantity  of  granulated  tin.  The  tin  rapidly 
dissolves,  at  the  same  time  reducing  some  copper  in  a 
spongy  form.  Zinc  dust,  or  small  pieces  of  zinc,  are  then 
added,  when  the  remainder  of  the  copper,  together  with 
the  tin,  is  thrown  down  in  the  form  of  a  dark  gray,  spongy 
couple,  which  is  washed  by  decantation.  About  3  grms. 
are  used  for  each  litre  of  the  diluted  acid.  The  mixture 
is  gradually  heated  a  strong  reaction  taking  place  at  about 
70:  C.  and  kept  at  a  boiling  temperature  for  15  minutes. 
The  acid  is  then  distilled,  a  little  of  the  couple  and  a  small 
piece  of  copper  gauze  being  placed  in  the  distillation 
fiask. 

The  couple  should  be  gray  in  colour ;  if  it  is  nearly  black 
too  much  copper  is  present.  The  residue  in  the  distil- 
lation flask  serves  conveniently  for  the  preparation  of 
fresh  copper-tin  couple. — W.  P.  S. 

Magnesium  :   Alloys  of with  cadmium,  zinc,  bismuth 

and  antimony.     G.  Grube.     Z.  anorg.  Chern.,  1906,  49, 
72—92. 

The  author  has  investigated  the  alloys  of  magnesium  with 
cadmium,  zinc,  bismuth  and  antimony,  and  has  proved 
the  existence  of  the  compounds,  CdMg,  Zn2Mg,  Bi2Mg3 
and  Sb2Mg3.  X*o  evidence  could  be  obtained  of  the 
existence  of  the  compounds.  CdMg4,  CdMg30  and  ZnMg4, 
mentioned  by  Boudouard  (this  J..  1902.  976;  1904,  868). 
The  compounds.  MgCd.  RioMga  and  Sb2Mg3.  decompose 
water,  and  are  less  resistant  to  the  influence  of  moist  air 
than  either  of  their  components.  The  compound, 
Zn2Mg,  on  the  other  hand,  is  less  acted  upon  by  moist  air 
than  either  zinc  or  magnesium,  resembling  in  this  respect 
the  compound  of  aluminium  and  magnesium,  Al3Ma4. 

—A.  S. 

Aluminium-bronze    industry;     Cause    and    prevention    of 

explosions  in  the  .      M.  M.  Richter.      Chem.-Zeit., 

1906,  30,  324—326. 

The  author  traced  a  number  of  explosions  to  electric 
sparks  proceeding  from  excitation  of  the  brushes  in 
elevating,  polishing  and  similar  machines,  by  which  sparks 
the  ignition  of  mixtures  of  aluminium  dust  and  air  was 
determined.  He  recommends  therefore  that: — II)  The 
brushes  in  machinery  employing  them  (Steigmuhlen,  &c.) 
should  be  replaced  by  brushes  of  aluminium  wire  ;  and 
1 2)  those  in  polishing  machines  should  have  their  fibres 
soaked  in  weak  sulphuric  acid,  should  contain  a  few- 
fibres  of  elastic  wire,  and  should  be  bound  with  copper 
wire  and  electrically  connected  with  the  metal  work  of  the 
machinery.—,!.  T.  D. 

An'.'/  and  antimony:    Alloys  of .     K.  Lossew.     Z. 

anorg.  Chern.,  1906,  49,  5S — 71.  ■ 
The  m.  pt.  curve  of  antimony -nickel  alloys  has  two 
distinct  maxima  at  1158=  C.  and  1170°  C.  respectively, 
corresponding  to  the  compounds,  NiSb  and  Xi5Sb2.  and 
three  minima  corresponding  to  eutectic  mixtures.  Start- 
ing from  the  solidifying  point  of  antimony  at  630°  C,  the 
curve  descends  to  the  first  eutectic  point  at  611°  C. 
(between  2  and  ?,  per  cent,  of  nickel)  and  then  rises  to  the 
first  maximum  at  1158c  C.  (32-83  per  cent,  of  nickel).  In 
the  alloys,  containing  from  3  to  32-83  per  cent,  of  nickel, 
three  constituents  can  be  recognised  micrographically,  viz., 
the  eutectic,  yellow  crystals  of  the  compound,  X'iSb,  and 
another  compound,  probably  Xi4Sb5,  forming  a  white 
ring  round  the  yellow  crystals.  From  32-83  to  40  per 
cent,  of  nickel  a  series  of  mixed  crystals  separates,  and 
from  40  to  47-60  per  cent,  of  nickel  the  alloys  consist  of 
the  mixed  crystals  and  a  second  eutectic.  From  47-60  to 
54-97  per  cent,  of  nickel,  rounded  crystals  of  the  compound, 
Ni6Sb2  (m.  pt.  1170"  C),  separate  from  the  eutectic,  whilst 
from  54-97  to  57-0  the  alloys  consist  of  a  second  series  of 
mixed  crystals.  From  57-0  onwards  the  alloys  at  the 
solidifying  point  consist  of  an  eutectic  (m.  pt.  1100°  C, 
66  per  cent,  of  nickel),  together  with  mixed  crystals  of 
different  composition,  according  to  whether  the  alloy 
contains  more  or  lest-  than  66  per  cent,  of  nickel.  In. 
these  alloys  a  reaction  between  the  two  kinds  of  mixed 
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crystals  takes  place  at  i>77~  C,  with  formation  of  the 
oompound,  N i , s I > .  Ihe  reaction  ia  reversible  j  if  a 
■lowly-cooled  alloy  containing  •■•">■-  per  oent  of  nioke] 
and  oonsisting  almost  entirely  of  the  oompound,  NLSb, 
bo  heated  at  Tiki  c.  and  qnenohed  in  water,  it  i^  then 
found  t"  consist  of  a  mixture  of  the  two  kimls  of  mixed 
■  iv  ii!  previously  mentioned,  whilst  it  it  be  allowed  to 
cool  in  the  air,  it  is  found  to  consist  mainly  of  the  eutectic 
mixture  of  the  two  kinds  oi  mixed  crystals,  together  with 
small  quantities  of  the  oompound,  Ni4Sb.-    A.  S. 

1  /  Mint  ral  production  of .     Bd.  of  Trade  J., 

April  19,  190ft 
The   following   statement    shows   t In-   quantities   of   the 
different   minerals,  other  than  gold,  precious  stones  and 
coal,  produced  in  Queensland  in  1906,  and  their  respective 
values  aa  compared  with  1904: — 


Caleivm   carbide.  — Calcium  carbide  i    man 
Hafslund,    Borregaard,     Nbtodden    and  the 

exports  rose  ltom  5258  tons  in  1904  to  nearlj  9000  to] 
1905.  i   I 

I  t   ]  i   NTS. 

Ores;    Apparatus  for  treating .     W.    \.    Bendryx, 

Los  Angeles,  D.S.A.     Eng.  Pat.  1928,  Jan.  31,  190JJ 

See  U.S.  Pat.  785,214  of  1905;  this  J.,  I'm"..  117—  T.F.B. 

Filter  presses  for  separating  tin-  heavier  *ir  c,„irs,r  jrom 
lite  lighter  •■/   finer  components  found  in  tl 
ores   or   other    mat:  rial.      \Y.    P.    Thompson,    London. 
Prom  i'.   W.  Merrill,   Lead,   I'.s.A.      Eng.    Pat  5970, 
March  21,  1905. 

Si  r  IS  Pat.  798,200  of  1905  ;  this  J.,  1005,  1004.— T.F.B. 


The  figures  for  coal  and  precious  stones  are  not  yet 
complete  :  in  1904  these  products  were  valued  at  £177,000. 
The  gold  yield  last  year  amounted  to  578.3li4  fine  oz., 
against  639,151  oz.  in  1904,  but  the  decrease  will  be 
lessened  when  the  return  is  completed  by  the  addition  of 
the  full  returns  from  metallurgical  works.  [T.R.] 

Xoriray ;     Mining    industry    in .     For.    Off.     Ann. 

Series,  Xo.  3555. 

'  opper. — The  output  of  the  Sulitjelma  mine  rose  in 
1905  to  about  S.7.IHNI  tons.  A  new  smelting  turn 
invented  by  the  manager,  is  stated  to  reduce  the  expense 
of  smelting  to  one-half  or  even  one-third  of  the  former 
cost.  The  system  will  also  be  used  in  the  Alten  copper 
works  in  Finmarken.  The  Bosmo  mine  in  Xordland 
produced  the  same  quantity  as  in  former  years,  about 
25,1  h  ii  i  tons  of  pyrites.  The  R6ros  copper  works  have  been 
worked  under  somewhat  more  favourable  conditions  than 
of  late:  about  30,000  tons  were  produced,  (if  other 
and  more  important  copper  mines,  the  Kjoli.  Killingdal 
and  Mandfield  may  be  mentioned,  the  last-named  bi 
expected  to  produce  before  long  about  60,000  tons 
annually.  It  is  stated  that  there  are  very  extensive 
deposits  at  Rostvangen  that  are  at  present  not  available 
on  account  of  difficulties  of  transport.  The  exportation 
of  pyrites  from  Xorway  has  increased  considerably  within 
the  last  year  or  two.  and  the  Norwegian  cellulose  factories 
now  also  absorb  a  large  amount. 

cj'iVr.  r. — The  output  of  the  Kongsberg  silver  mines 
(16,640  lb.)  during  the  past  financial  year  was  rather  less 
than  in  the  preceding  year,  but  the  price  of  silver  was 
higher. 

Iron. — Of  iron  ore.  44,000  tons  were  exported  from  the 
Fehn  mines,  14,000  tons  from  Mel6,  and  smaller  amounts 
from  other  mines.  If  the  Dunderland  works  prove  to  be 
remunerative,  a  larse  number  of  other  mines  containing 
similar  ore  may  be  expected  to  be  opened  up.  In  South 
Varanger,  work  on  a  large  scale  is  to  be  started  before  long. 

Molybdenite. — The  Knaben  molybdenite  mine  produced 
in  1905  about  29  tons  of  high-class  ore, 


Deposits  or  tailings  from  ore  crushing;    Method  of  and 
apparatus  for   separating,    selecting,   concentrating  and 

securing   precious    matters  from  .     J.    Hutchings, 

London.     Ens.    Pats.    6556b    and    6556c,    .March    28, 
1905. 

The  ore  particles  are  first  classified  or  assorted  according 
to  size  by  means  of  differently  meshed  sieves  within  a 
revolving  screen  or  cylinder,  and  are  then  treated  with 
water  in  a  pan  divided  into  compartments,  the  pan  being 
at  the  same  time  given  a  swinging  or  oscillating  movement 
by  means  of  which  the  concentrates  are  separated  from 
light  and  valueless  matter.  The  concentrates  are  then 
further  treated  in  a  protective  safe  apparatus  with  locked 
cover  by  means  of  a  magnetic  separator,  which  separates 
iron  pvrites,  &c,  from  the  gold,  leaving  the  latter  in  a 
partially  cleansed  condition.  Apparatus  is  also  provided 
for  forcing  the  fine  float  gold,  by  means  of  a  copper  w  ire 
brush,  into  a  mercury  trough  for  the  purposes  of  amal- 
gamation. The  protective  safe  apparatus  forms  the 
subject  of  the  separate  patent  6556c. — A.  G.  L. 

L'mted  States  Patents. 

Lead  sulphide  ;    Process  of  smelting .     A.  G.   Bett>. 

Troy,  X.Y.  U.S.  Pat.  816,772,  April  3,  1906. 
Lead  sulphide  is  smelted  with  substances  containing  iron 
and  sodium,  whereby  metallic  lead  and  an  irou-sodium 
matte  are  produced.  The  metallic  lead  is  separated, 
together  with  some  slaa.  and  the  sulphur  is  eliminated 
from  the  fused  matte  by  an  air-blast,  the  oxidised  residue 
being  subsequently  used  for  smelting  lead  ore. — A.  8. 

Lead  sulphide  ;   Smelting .     A.  G.  Betts.  Trov,  X.Y. 

U.S.  Pat.  S16.773.  April  3,  1906. 
Lead  sulphide  ore  is  smelted  with  compounds  of  iron 
and  sodium,  carbon,  and  basic  compounds  of  iron  or 
sodium,  or  both,  to  produce  metallic  lead,  an  iron-sodium 
matte,  and  a  slag  containing  less  than  2  per  cent,  of 
ferrous  oxide.  According  to  one  claim,  the  charge  is 
first  smelted  so  as  to  produce  a  slag  containing  more  than 
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2  but  less  than  S  per  cent,  of  ferrous  oxide,  and  this  slag 
is  then  treated  at  a  smelting  temperature  with  sulphur 
compounds  in  order  to  form  further  quantities  of  iron- 
sodium  matte  and  a  slag  containing  less  than  2  per  cent, 
of  ferrous  oxide. — A.  S. 

Gas-producing  and  consuming  apparatus  [Zinc-distilling 
furnace].  C.  Ellis.  Assignor  to  Combustion  Utilities 
Co..  New  York.     U.S.  Pat.  816,973,  April  3.  1906. 

In  an  apparatus  for  reducing  and  distilling  zinc  or  other 
metals,  a  gas-tired  furnace,  provided  with  metal-distilling 
retorts  of  refractory  material,  is  combined  with  a  gas- 
producer  supplying  gas  to  the  furnace.  The  heat  of  the 
waste  products  of  combustion  from  the  furnace  is  trans- 
ferred to  the  entering  gas  and  air  by  means  of  regenerative 
devices.  A  portion  of  the  products  of  combustion  is 
abstracted  by  a  fan  and  delivered  through  a  conduit  to 
the  producer.  Means  for  supplying  air  to  this  conduit 
and  for  regulating  the  proportion  of  air  and  of  products 
of  combustion  are  provided.  The  furnace  may  be  fed 
with  dry  producer  gas,  substantially  free  from  hydrogen 
and  steam. — R.  L. 

Furnaci  :     Metallurgical   .     G.    H.    Benjamin,    New 

i       Y'ork.  N.T.     U.S.   Pat.   817.099,  April  3.   1906. 

The  furnace  consists  of  a  number  of  receptacles  together 
with  "  regenerative  chambers."'  The  receptacles  have 
valved  feed-inlets  and  outlets  and  are  mounted  end  to 
end  in  such  a  manner  that  they  can  be  rotated  indepen- 
dently. Means  are  provided  for  heating  the  receptacles 
and  also  flues  and  valves.by  means  of  which  communication 
can  be  opened  or  closed  between  one  or  more  of  the 
receptacles  and  the    "  regenerative  chambers.'' — A.  S. 

Cupola.     A.  Baillot.  Havbes.  France.     U.S.  Pat.  817,412, 
April  10,   1906. 

See  Fr.  Pat.  349,036  of  1904  :   this  J.,  1905.  024.— T.F.B. 

Ore  separator.     G.   Moore,   London.     U.S.   Pat.   817,655, 
April  10,   1906. 

See  Eng.  Pat.  25.116  of  1904  ;  this  J.,  1906,  319.—  T.F.B. 

French  Patents. 

Steel;    Process  of  making  .     V.    Defavs.     Fr.    Tat. 

360,033,   Dec.  2,   1905.     Under.   Int.   Conv.,   Dec.    12, 
1904. 

See  Eng.  Pat.  28,570  of  1904  ;  this  J.,  1906,  125.— T.F.B. 

Furnaces  uith  movable  tuyeres  ;  Process  for  detaching 
the  deposits  which   form    at  the    point   of  contact   of  the 

combustible  with  the  walls  of  rotary .     Fellner  tind 

Ziegler.     Fr.   Pat.   360,170.  Dec.   7,   1905.     Under  Int. 
Conv.,  March  8,  1905. 

See  U.S.  Pat.  801,144  of  1905;  this  J. ,  1905,  1113.— T.F.B. 

Metals;     Extraction    of from    minerals    containing 

them,     J.   D.  Wolf.     Fr.  Pat!  360,247,  Dec.  8,  1905. 

See  Eng.  Pat.  17,407  of  1904  ;  this  J.,  1905, 1309.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  381.) 

(A.)— ELECTRO-CHEMISTRY. 

Sulphuric  acid;    Electric  conductivity  of  dilute   solutions 

of .     W.    C.    D.    AVhetham.     Z.    phvsik.    Cheni., 

1906,  55,  200—206. 

The  electric  conductivity  of  aqueous  solutions  of  acids 
and  alkalis  increases  with  the  dilution  to  a  maximum 
and  then  rapidly  falls  again.  Goodwin  and  Haskell 
(Phys.  Review,  1904,  19,  369)  have  stated  that  this 
decrease  of  conductivity  is  due  to  the  contamination 
of  the  water  by  traces  of  carbonic  acid.  The  author,  from 
experiments   with   sulphuric   acid   dissolved   [in   specially    | 


purified  distilled  water,  with  and  without  the  addition 
of  a  trace  of  potassium  chloride  and  of  carbon  dioxide 
respectively,  find  that  whilst  the  presence  of  carbonic 
acid  is  probably  one  of  the  causes  of  the  decrease  in 
conductivity  of  extremely  dilute  solutions  of  acid,  other 
causes  as  yet  unknown  must  also  come  into  play. — A.  S. 

Electrolysis  ;    Analytical   separation   of  metals  by . 

A.   Hollard.      XXIII..    page  445. 


English  Patents. 

Catalytic  combinations  ;    Substances  for  effecting in 

electrolytic  electricity  miters.  C.  0.  Bastian  and  (J. 
Calvert,  both  of  London.  Eng.  Pat.  6448.  .March  27, 
1905. 

A  mixtvre  of  platinum  or  platinum  black  and  palladium 
or  palladium  black  is  used  as  a  catalytic  agent  for  bringing 
about  the  re-formation  of  water  from  electrolytic  gas 
in  an  electrolytic  electricity  meter.  The  mixture  is 
painted  on  or  otherwise  attached  to  a  suitable  medium,  or 
it  may  be  mixed  with  glass  wool  and  enclosed  in  a  porous 
container. — B.  X. 

Accumulators    or    secondary    batteries  ;     Plates   for . 

F.  J.  Gerard  and  L.  Fiedler,  both  of  London.  Eng. 
Pat.  6786.  March  30.   1905. 

Plates  for  accumulators  are  made  by  mixing  lead  oxide 
into  the  form  of  a  paste  with  the  following  solution  : — 
350  parts  of  lecithin.  10  parts  of  lead  acetate  or  nitrate, 
10  parts  of  mercury  sulphate  and  1000  parts  by  weight 
of  distilled  water,  the  paste  being  afterwards  forced  into 
the  interstices  of  grids  or  frames. — B.  X. 


T.   A.  Edison.  Orange, 
Jan.   25,   1906.     Under 


Electrode  ;    Storage  battery . 

X.J..   U.S.A.     Eng.   Pat.   1925. 
Int.   Com..  March  30,   1905. 

The  active  mass  of  nickel  hydroxide,  used  for  electrodes 
of  storage  batteries  with  an  alkaline  electrolyte,  is 
intimately  mixed  with  conducting  flakes,  scales,  films  or 
foil  of  metallic  cobalt,  or  an  alloy  of  cobalt  and  nickel. 

-B.  X. 


Eleetrodt  mass  for  storage  batteries  and  process  of  forming 
the  same,  T.  A.  Edison,  Orange,  X.J.,  U.S.A.  Eng. 
Pat.  1927.  Jan.  25,  1906.  Under  Int.  Conv.,  March  30, 
1905. 
The  active  mass  for  storage  batteries  employing  alkaline 
electrolytes  is  composed  of  relatively  large  particles  of 
an  electrolytically  active  material,  such  as  nickel 
hydroxide,  the  particles  being  coated  with  scales,  flakes  or 
foil  of  conducting  material,  such  as  graphite,  cobalt, 
nickel,  or  cobalt -nickel  alloy.  The  mass  is  first  intimately 
associated  with  a  sticky  material,  such  as  molasses,  in 
order  to  thoroughly  cover  the  surface  of  the  active 
particles,  and  the  conducting  flakes  are  then  thoroughly 
mixed  with  the  mass  until  the  particles  of  the  latter  are 
practically  entirely  covered  with  the  flakes.  The  mass 
is  then  compressed  in  the  pockets  or  receptacles  for 
containing  it,  so  that  the  flakes  present  a  network  of  con- 
ductors extending  in  all  directions  through  the  mass.  The 
sticky  material  is  finally  dissolved  out  of  the  mass  by 
water  rendered  slightly  alkaline. — B.  X. 

Ozonising  apparatus  ;   Impts.  in  [Electrical] .     G.  E. 

Gaiffe,  Pans.     Eng.  Pat.  22,103,  Oct.  30,  1905.     Under 
Int.  Conv.,  May  13,  1905. 

This  invention  relates  to  an  apparatus  for  the  production 
of  ozone,  and  consists  of  an  ozoniser  connected  in  series 
with  a  "  capacity  "  of  known  value,  the  ozoniser  being 
unprovided  with  a  dielectric  and  fed  by  currents  of  high 
frequency. — B.  X. 

Peat    and    the    like  ;      Extracting     moisture    from    

[electrically].     W.    Simm.     Eng.    Pat.    4792,    March    8, 
1905.     II.,  page  420. 
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ictory    material    for    electric    insulation     and    other 
purposes;    -/'"/    process   of   producing    tame.     D.    M 
Steward.     U.S.   Pats.  816,270  and  816,271,  March  -J7. 
1906.     1  \  .  page  128 

Beetric  furnace.      \    S.    Betts,   Troy,   NY.      U.S.    Pat. 
816,5ft,  April  3.   1008 

1  hi  furnace  consists  of  a  furnace-chamber,  the  hearth 
1.1  «  hich  contains  a  bath  of  a  In  1  up  I  conductor  1  a  channel, 
both  ends  of  which  lead  into  tin-  chamber,  ami  which 
also  contains  the  liquid  conductor;  and  two  electrodes, 
..He  connected  with  tin-  liquid  in  the  chamber,  the  other 
the  liquid  in  the  channel.     At  a  certain  part  ol  the 

channel,  a  magnetic  field  1-  created  bj  1 

at  the  >i part,  a  cross-channel,  containing  a  eon 

dnctor  and   intersecting  the   main   channel,   i-   provided. 

BY  causing  an  alternating  current   to   pass  through   the 

j- channel   and    to   alternate  synchronously   with    the 

nt  in  tlu-  main  channel,  the  liquid  conductor  1-  a 

irculate   from   the  hearth  through  tin-  channel  ami 

back  to  tlu-  hearth  again.      \.  t:.  I.. 

Ammonia:    Process  d  producing [electrolytica 

J.  A.  I. von-  and  E.  C.   BroadwelL     U.S.   Pat  B16,928, 
April  3.'  1906.     VII..  page  427. 


French  Patent. 


Ozonair, 
Under    Int. 


-T.F.B. 


Ozonising  atmospheric  air  ;  Apparatus  for  — 
Ltd.     Fr.    Pat.    360,227,    Dec.    s.    1905. 
...  Aug.    11,   1905. 

See  Eng.  1'at.  16,392 of  1905 ;  this  J..  1905,  1115, 

(&)— ELECTRO-METALLURGY. 

Knci.ish  Patent-. 

Furnaces:    Electric .     A.  Reynolds,   London.     Eng. 

l'at.  7004.  April  3.  1905. 
The  heating  resistance  comprises  a  material,  such  as 
on,  which  is  electrically  conducting  at  furnace  temper- 
atures, ami  this  is  contained  within  a  casing  of 
electrically  insulating  hut  thermally  conducting  material, 
such  as  "  siloxicon,"  this  substance  being  chemically 
inert  to  the  molten  furnace  charge,  the  funi.i.  e 
atmosphere  and  the  resistive  material  at  all  furnace 
temperatures.  In  some  cases  it  is  advantageous  to 
round  the  "siloxicon"  with  an  outer  casing  of 
magnetite  or  basic  or  neutral  aluminium  silicate,  free  from 
or  low  in  alkali,  the  magnesite  being  used  with  basic,  ami 
the  silicate  with  acid  slags.  Different  forms  of  furnaces 
arc  described  in  which  the  charge  of  the  furnace  is  part 
of  the  electric  circuit,  the  current  passing  from  the 
resistive  material  through  a  conducting  button,  forming 
the  bottom  of  the  insulating  casing,  to  the  charge  ana 
thence  to  the  crucible,  which  is  attached  to  the  other 
terminal  :  ami  also  forms  of  furnaces  in  which  the  charge 
does  not  act  as  part  of  the  electric  circuit,  the  current 
being  passed  through  several  heating  resistances  con- 
nected in  parallel,  these  being  in  electrical  contact  with  a 
conducting  ring  or  button  in  the  base  of  the  crucible  and 
attached  to  the  other  terminal  of  the  current. — B.  X. 

per;    Proctss  for  tht   electrolytic  production  of  . 

J.  A.  W.  Borchers  and  F.  E.  Gunther.  Aachen,  and  P.  R. 
Frauke,  Eisleben,  Germany.  Eng.  Pat.  19,63S.  Sept. 
88,   1905.      Tuder  Int.  Conv.,  Oct.  4,  1904. 

See  Get.  Pat.  160,046  of  1904  ;  this  J.,  1905,  897.— T.  F.  B. 

United  States  Patent. 

Lead  ores  :   Process  of  smelting .     W.  Valentine  and 

A.   G.   Betts,   Trov,   N.V.      U.S.    I'at.   *Ui.7ii4,   April  3, 

1906. 
Lead-silphide  ores  with  the  accompanying  gangue  are 
fused  so  as  to  form  a  matte  and  a  slag,  and  the  lead  is 
separated  electrolytically  from  the  matte,  by  bringing  the 
latter  into  contact  with  a  cathode  in  an  electrolyte  of  fused 
sodium  chloride  containing  sodium  sulphide. — A.  8. 


En  km  B    I'm  1.  vi. 

Metals;  [Electrolytic]  Proct  paroling .    N.  V. 

Sybinette.     Fr.  Pat.  860,101,  Deo.  ■"..  1905. 

See  U.S.  Pat.  805,969  ol  1905  ;  this  ,1.,  1906,  '-".1.     T.  I'.  I:. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND     SOAPS. 

(Continued  from  page  3-:: 

Moringa  oleifera;    Seeds  0/ .     I  Quart. 

.1.  In-!.  Comma  i         i:  in  the  Tropics,  Liverpool 

Univ.,  1906,  1.  66     67. 

Tins  trc.  indigenous  to  India,  Arabia  ami  Syria,  has  been 

.lured  into  Beveral  tropii   '!  nun.-  tor  the  purpose 

itaining  the  Beed  oil  (Ben  oil).  It  fmus  well  in  any 
soil,  and  can  resist  drought,  the  decorticated  seeds 
yield  about  38  i«-t  cent,  of  a  pale  yello  rly  colour- 

less ,,il.  of  which  about    l11  pei  ''-nt.  1-  Bolid  fat.     They 
,;n    about    .'!•"'    i"i    cent,    of   proteids.    which    would 
render  them  of  value  for  seed-cake  afl  -ion  of  the 

Lewkowitsch,  this  .1..  1904,  25).-   •'.  A.  M. 

Butyrospermum    Parkii ;     Seeds    "/  [Shea    Butter 

is].     E.     Drabble.     Quart.     J.     Inst.     Commercial 

I ;   -    irch  in  the  Tropics,  Liver] 1  Inn  .,  1906,  1.  67. 

Two  different  samples  of  these  seeds  were  examined.  '  Ine 
resembled  the  West  African  Shea  butter  Beeds  ami  yielded 
51-5  pel  cent,  of  tat,  with  iodine  value  59-9  and  saponifi- 
,  ition  value  179,  whilst  a  specimen  of  the  West  African 
seeds  gave  53-5  per  cent,  of  fat.  with  iodine  value  56-9  and 
saponification  value  183.  Tin-  other  seeds,  sent  under 
the  name  of  "  Kariti  nuts,"  win-  larger  and  paler  in 
colour  than  the  West  African  seeds,  ami  yielded  34  per  cent. 
of  fat.  with  iodine  value  65-8,  ami  saponification  value 
179.  The  fat  could  be  used  for  the  same  purposes  as 
ordinary  Shea  butter. — C.  A.  M. 

Murairi  oil  :    Examination  of  .     W.  P.  H.  Van  den 

Driessen  Mareeuw.  Pharm.  Weekblad.  1906,  43,  202— 
209.  ('hem.  (entr..  190H.  1.  1 1 7«i — 1177. 
The  seeds  of  the  leguminous  plant.  Afucuna  capiiala,  Dc., 
known  as  "  kratok  "  beans  and  in  the  Dutch  Indies  as 
"  Bengoek."  yield  to  petroleum  ether  2-08  per  cent,  of  a 
yellow  fatty  oil  yielding  the  following  numbers  : — Oil  from 
fresh  seeds:  Sp.  gr.,  0-865;  solidifying  point.  3.V  C.  ; 
in.  pt..  in  I '.  ;  Zeiss  butyro-refractometer  reading  at 
25  ('.,  <>i>-2  scale  divisions;  arid  value.  6-72;  saponifica- 
tion value.  178-22;  iodine  value.  103-95;  Keichert- 
Meissl  value,  0-77;  m.  pt.  of  mixed  fatty  acids  (oleic  (?), 
palmitic  and  stearic  acids),  37  I '.  ;  saponification  value 
of  fatty  acids,  195-6  :  iodine  value  of  fatty  acids.  112-9  ; 
m.  pt.  of  acetylated  fatty  acids.  24  ('.  ;  acetyl-acid  value 
of  fatty  acids.  145-7  ;  acetyl-saponification  value  of  fatty 
acids,  260-95.  Oil  from  seeds  two  months  old:  Sp.  gr., 
0"8706;  acid  value.  32-75:  saponification  value.  184-76; 
iodine  value.  98-6  ;  saponification  value  of  fatty  acids, 
lsT-7  ;    iodine  value  of  fatty  acids,  107-53. — A.  S. 

Wax  of  Bhaphii   ru/fii.     H.   Jutnelle.     L'Union  Pharm., 
1906,  47,  59—61. 

The  leaves  of  Bhaphia  ruffi'i.  stripped  of  their  upper 
epidermis  to  furnish  the  commercial  raffia  fibre,  also  yield 
a  wax.  The  segments  of  the  stripped  leaves  arc  dried,  and 
then  beaten  in  a  tine  cloth,  by  which  means  a  white  powder 
is  obtained.  This  is  gifted  and  thrown  into  boiling  water, 
when  the  wax  melts  and  is  separated.  This  wax  is  dull, 
dry  and  but  slightly  greasv  to  the  touch  :  it  is  brittle 
with  a  dull,  smooth  fracture,  and  is  readily  reduced 
to  powder  in  a  mortar.  It  resembles  camanba 
wax  in  general  appearance.  It  is  only  sparingly 
soluble  in  chloroform,  ether,  petroleum  spirit,  cold  alcohol 
and  most  other  solvents,  hut  is  readily  dissolved  in 
boiling  alcohol,  from  which  it  precipitates  ou  cooling  ;  the 
precipitate,  thrown  on  a  filter,  forms  an  unctuous  ma--. 
becoming  granular  and  triable  on  drying.  Its  sp.  gr.  is 
0-950  ;   m.  pt.,  82:  C.     The  melted  liquid  gives  a  brownish 
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wax  on  cooling  ;  if  melted  several  times  it  becomes  deep 
chestnut-brown,  and  has  a  lustrous  surface  and  a  sharp 
fracture.  It  melts  in  the  flame  without  burning.  The 
tmmelted  part  remains  hard,  and  the  fused  portion  does 
not  mould  well  in  the  fingers  and  is  not  sticky. — J.  0.  B. 

English  Patent. 

Soap;    Process  jor  converting  insoluble  ■ into  soluble 

soda  soap  or  potash  soap.  P.  Krebitz,  Munich, 
Germany.  Eng.  Pat.  4092a,  Feb.  27,  1905. 
Insoluble  soap,  obtained  as  described  in  Eng.  Pat.  4092 
of  1905  (this  J.,  1906,  188),  is  treated  with  potassium 
or  sodium  carbonate  in  excess  (2  to  6  per  cent.)  of  the 
theoretical  amount,  which  is  stated  to  prevent  soap  being 
mechanically  carried  down  by  the  subsiding  calcium 
carbonate.  The  conversion  is  promoted  by  the  addition 
of  salt.  The  process  may  be  carried  out  either  by  adding 
the  insoluble  soap  gradually  to  a  boiling  solution  of 
sodium  carbonate,  or  by  pouring  the  hot  carbonate 
solution  over  the  soap  and  boiling  the  mixture.- — C.  A.  M. 

French  Patent. 

Cooling  apparatus  for  soap  or  other  material.  A.  E. 
Boardman.  Fr.  Pat.  360,163,  Dec.  7,  1905.  Under 
Int.  Conv.,  Dec.  9,  1904. 

bEE  Eng.  Pat.  24.023  of  1904  ;  this  J.,  1905,  1074.— T.F.B. 
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(Continued  from  page  384.) 

(J.)— PIGMENTS,  PAINTS. 

English  Patents. 

Paint.     L.  A.  Drevfus,  New  Brighton,  U.S.A.    Eng.  Pat. 
5872,  March  20,  1905. 

See  U.S.  Pat.  786.34S  of  1905  ;  this  J.,  1905,  506.— T.  F.  B. 

Colours  ;  Method  of  manufacturing  oil .     M.  Herisson, 

Paris.     Eng.  Pat.  9480,  May  5,  1905. 

See  Fr.  Pat.  342,550  of  1904  ;  this  J.,  1904,  989.— T.  F.  B. 

Silicon   monoxide  [Pigment,  d-c]  ;    Manufacture  of . 

H.  X.  Potter,  New  York.     Eng.  Pat.  26.7SS,  Dec.  22, 
1905.     Under  Int.  Conv.,  Dec.  30,  1904. 

To  effect  a  partial  reduction  of  silica  to  silicon  monoxide, 
a  mixture  of  the  former  with  the  necessary  proportion  of 
carbon  is  heated  electrically  in  a  closed  furnace  of  either 
the  resistance  or  arc  type,  provision  being  made  for 
withdrawing  the  carbon  monoxide  gas  as  it  is  formed. 
"  This  bursting  out  of  the  carbon  monoxide  gas  from  the 
point  of  reaction  carries  the  silicon  monoxide  with  it,  but 
whether  in  a  solid,  liquid  or  gaseous  state  the  inventor  is 
not  able  to  state  ;  "  in  any  case,  a  large  portion  of  it.  at 
least,  "  is  carried  out  of  the  region  of  reaction."  Pro- 
vision is  made  for  trapping  the  silicon  monoxide,  as  it 
escapes,  in  collection  chambers.  The  silicon  monoxide 
thus  produced  is  an  extremely  fine  powder,  which  can  be 
used,  alone  or  in  combination,  as  a  pigment ;  or  it  may 
be  pressed  into  bricks,  with  or  without  addition  of 
alumina,  magnesia  or  the  like,  to  form  abrasion  wheels. 
A  vitreous  form  of  the  silicon  monoxide  also  sometimes 
occurs,  which  is  distinguished  from  crystalline  silicon  by 
being  a  non-conductor  of  electricity. — E.  S. 

Paint ;    An  improved  .     H.   N.   Potter,   New  York. 

Eng.  Pat.  1279,  Jan.  17,  1906.     Under  Int.  Conv.,  Jan. 

25,  1905. 
Silicon  monoxide,  in  powder,  is  mixed  dry  with  another 
pigment,  ground  and  incorporated  with  oil  or  other  paint 
vehicle  ;   or  the  order  in  which  the  ingredients  are  mixed 
may  Vie  reversed  (see  preceding  abstract). — C.  S. 


United  States  Patent. 

Paint    and    varnish    remover;     Non-inflammable    . 

C.  Ellis,  Assignor  to  Chadeloid  Chemical  Co.,  New  York. 
U.S.  Pat.  817,141,  April  3,  1906. 

The  paint  or  varnish  remover  consists  of  a  waxy  body 
mixed  with  a  non-inflammable  volatile  solvent,  together 
with  other  volatile  solvents  of  less  vapour  tension,  so  as 
to  give  a  predominant  evaporative  tendency  to  the 
former  solvent,  the  proportion  of  wax  not  to  exceed  8  per 
cent.  A  mixture  of  2  parts  of  wax,  15  parts  of  carbon 
tetrachloride,  10  parts  of  grain  alcohol  and  1  part  of  amyl 
acetate  is  specified. — J.  F.  B. 

(B.)—  RESINS,  VARNISHES. 

French  Patent. 

Linoleum,   oilcloth    and    similar    material ;    Machine  for 

printing    designs    on    .     H.    C.    Shaw.     Fr.    Pat. 

360,309,  Dec.   11,   1905.     Under  Int.   Conv.,  Dec.   12, 
1904. 

See  Eng.  Pat.  27,037  of  1904  ;  this  J.,  1905,  1180.— T.  F.B. 


((?.)— INDIA-RUBBER,  Etc. 

Rubber  from  Castilloa  elaetica.    Quart.  J.  Inst.  Commercial 
Research  in  Tropics,  Liverpool  Univ.,  1906,  1,  101 — 119. 

Cultivation  of  Castilloa. — The  yield  of  latex  is  proportional 
to  the  size  of  a  tree  rather  than  to  its  age.  and  is  dependent 
on  the  soundness  of  the  roots.  Rapid  growth  is  favoured 
by  large  surface  of  leaf.  As  to  spacing,  it  is  recommended 
to  set  out  stakes  in  15 — 20  ft.  squares  and  plant  a  circle 
of  eight  or  ten  trees  around  each.  The  weaklings  having 
been  cut  down,  there  will  be  three  or  four  good  trees 
in  each  group  when,  after  about  six  years,  they  are  ripe 
for  tapping.  A  variety  of  insect  pests  attack  the  trees, 
the  most  important  being  a  borer,  probably  the  long- 
horn  beetle,  and  a  small  bark  beetle.  Both  these  are 
dealt  with  by  means  of  carbon  bisulphide  or  gasoline. 

Tapping  for  latex. — The  arrangement  of  cuts  generally 
adopted,  viz.,  one  at  the  base,  one  5  ft.  above  the  ground, 
and  one  intermediate,  is  uneconomical ;  four  cuts,  the 
highest  being  6  ft.  above  the  ground,  are  recommended. 
Three  methods  of  tapping  are  in  use,  viz.,  (1)  making 
crude  cuts  with  the  machete ;  (2)  making  a  ring  of 
incisions  with  a  chisel  about  1  in.  broad  ;  and  (3)  cutting 
out  V-shaped  pieces  of  bark,  stretching  about  half-way 
round,  with  a  special  tool.  Cuts  made  right  into  the 
wood  do  not  heal  completely  ;  but,  on  the  other  hand, 
the  same  applies  to  cuts  which  do  not  reach  the  cambium. 
A  larger  yield  of  latex  is  obtained  from  cuts  right  into 
the  cambium  than  from  cuts  almost  into  it.  In  the 
author's  opinion,  the  narrower  the  cuts,  the  better.  The 
latex  flows  best  during  the  rainy  season,  and  in  the  early 
morning.  Cups  for  collecting  latex  should  not  be  conical, 
since  these  are  difficult  to  wash  out,  and  they  are  better 
fixed  to  the  tree  bjT  pushing  in  the  sharp  edge  than  by 
means  of  pins  ;  those  now  in  use  contain  about  60  c.c, 
and  are,  if  anything,  too  small.  The  first  flow  of  latex — 
about  a  cupful — is  followed  by  a  slow  ooze  of  less  watery 
latex,  which  ceases  in  15  minutes  or  so,  and  is  removed 
with  a  spoon  or  with  the  fingers. 

Manipulation  of  latex. — The  collected  latex  is  freed 
from  bark  and  mud  by  washing.  On  shaking  up  latex 
with  water  and  allowing  to  stand,  solid  impurities  go  to 
the  bottom,  the  water  is  blackened,  and  the  latex  rises 
to  the  top.  This  separation  is  greatly  delayed  by  the 
presence  of  mud.  Repeated  washing  renders  the  rubber 
whiter  and  less  sticky,  but  adds  nothing  to  its  strength 
or  elasticity,  whilst  it  introduces  the  risk  (1)  of  the  latex 
refusing  to  separate  out,  and  (2)  of  premature  coagulation 
of  the  rubber. 

Coagulation  and  drying  of  rubber. — A  useful  method 
of  preparing  rubber  from  latex  is  to  run  the  latter  upon 
sheets  of  blotting  paper  and  allow  it  to  dry.  Each  sheet 
of  paper  serves  to  coagulate  ten  or  more  sheets  of  rubber. 
The  author  suggests,  as  an  improvement  on  this  process, 
pressure  between  two  porous  tiles.  Coagulation  may 
also    be   effected    by    boiling    the    latex.      The  resulting 
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robber  is  apt  to  be  uneven  and  contain  an  ex  essive 
quantity  ol  moisture.  Or,  again,  ohemicals,  ■  .</.,  alcohol, 
sulphonaphthol,  acids,  &c  .  ma]  be  added  to  the  latex 
Aloohol  is  an  excellent,  if  costly,  coagulant  :  Bulpho- 
naphthol  is  i  ertain  in  its  action,  but  makes  a  weak  rubber  ; 
sulphuric  acid,  lime-juice,  sodium  carbonate,  and  calcium 
ohloride  are  Bomewuat  uncertain  and  tend  to  produce 
weak  rubbers.  On  coagulated  rubber  should  bo  dried 
bj  artifi(  ial  heat  until  i  ompli  ti  Ij  translucent 

Miscellaneous  observations.-  Latex  pan  be  prevented 
from  coagulating  for  a  long  time  bj  the  addition  of 
ammonia,  which  imparts  a  yellov  colour  to  it.  The 
"black  water"  obtained  in  the  washing  process  is 
tendered  brownish-red  by  caustic  soda  and  deep  black 
by  ammonia,  whilsl  acids  gradually  bring  down  a  yellow 
precipitate.    Sugar  bleaches  the  'black  water." 

The  yield  of  rubber  from  good  six-year-old  Ca 
■nay  be  estimated  at  half-a-pound  per  tree  annus 
Young  trees  and  young  parts  of  old  trees  give  rubbers 
containing  notable  proportions  of  resin.  As  compared 
with  CastMoa,  Bevea  yields  latex  lees  freely,  but  responds 
better  to  repeated  tapping.  Its  latex  is  cleaner,  but 
coagulates   much    more   easily;     the  are   so   tine 

that  they  cannot  be  coagulated  by  the  blotting-paper 
method.  Cattilloa  rubber,  in  the  author's  experience, 
has  greater  strength  and  elasticity  than  Bevea  rubber. 

— W.  A.  (  . 

India-rubber;  Anal,  different  brands  of . 

D,  Spence.     Quart.  .1.   Inst  Commercial  Research  in 

the  Tropics.    Liverpool   Univ..    1906,    1,   75 — 77. 

The  rubber  was  finely  di\  ided,  dried  over  calcium  chloride 
at  o.Y    ('.   until  constant  in  weight,  and  extracted  bui 

v  with  acetone  and  chloroform,  the  latter  extraction 
giving  the  amount  of  caoutchouc.  The  samples  of 
commercial  rubber  had  not  been  treated  in  any  way. 
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The  unvulcanised  -trip  broke  at   7-5  kilos.,  and  had  an 
elongation  of  2-2  em.     Even   the   Btrip   cured   only  one 

was  tl tore  much  strongei  and  more  elastic. 

— E.  W.  L. 

Rubber  exports  from  Mandos  ami  I'aru.     Bd.  of  Trade  J., 

April    19,    1906. 
The  following  are  pa 

rubber  from   the  Ports  of  Manaos  and  Para  during  the 
years  19(14  and  1905:— 


1904. 


1905. 


Seringa 

Rubber. 


Quantity. 


Value. 


Quantity. 


Kilos. 

Fine    :  14,972.000 

Medium  ..  2.471,000 
Sernambv  . .  7.430.000 
t'aucho 1,6  12, 


£ 
6.645.000 

1,910, 


K1I.1- 

16  473  

2.766.000 
7,510,000 
i,726 


Value. 


£ 

8,480, 1 

1,200,000 

2,168 

1,337,000 


Total 


I  28.505.I1IIU      10,«86 >      31.475,000       13: 

The  above  figures  are  inclusive  of  rubber  shipped  from 


Name. 


Origin. 


Plant. 


Moisture. 


Resin.  Rubber. 


Residue. 


10 

11 
12 

13 
14 


l'ara.  hard  euro     S     Mnerica 

Oej  Ion  para    Ceylon 

Gold  toast,  hard  Lump  Gold  1  nasi 

Gold  Coas  •   lump     ..  Gold  Coast 

Part  rubber  Gold  1     isl 

'■  1  oast,  niggers Gold  < 

i  rubber  ....      Gold  Coast  lAburii 

Rangoon      Burma  and  Annam 

.   s  lump    

Lagos  root      

-  1  root      

u  Sierra  Leone  niggers   Sierra  L^one 

b  do.  ....  do. 

Pernambueo  scrap    Pernambuco 


do. 
I  1  thutica 

•  iinly 
•  'ica 
■raziliensis 

lelii 
I 

I 

1 
probi 

Landotphia 
Hancornia  speciosa 


The  resins  from  Xos.  1,  5  and  9  were  soft  and  glue  like 
or  oily,  whilst  those  from  the  other  samples  were  more 
or  less  hard. — C  A.  M. 

Rubber;   Influence  of  duration  of  cold  vulcanisation  upon 

ttrength  and  elasticity  of  Para .     R.  Ditmar. 

Gummi-Zeit,  1906,  20.  678—679. 

Strips  of  Para  rubber,  5  cm.  by  3  cm.  by  7  mm.,  were 
carefully  dried  and  vulcanised  by  immersion  in  a  solution 
of  sulphur  chloride  in  80  times  its  own  weight  of 
carbon  bisulphide.  The  vulcanised  strips  were  imme- 
diately washed  with  a  weak  solution  of  sodium  carbonate. 
and  then  with  warm  water,  and  dried  for  two  days  in  a 
desiccator  over  calcium  chloride.  The  breaking  strain 
and  elongation  of  the  test   pieces  were  then  determined 

iss  a  section  3  cm.  by  7  mm.,  a  strip  1  cm.  long  between 
the  clips  of  the  machine  bemg  used.  The  variation  of 
strength  and  elongation  with  the  length  of  time  during 
which  the  sample  was  immersed  in  the  vulcanisiug  liquor 

shown    by    the    following    figures,    which    indicate    a 
maximum  of  strength  at  five  minutes'  cure,  followed 
a  minimum  at  six  minutes,  and  maxima  of  elongation  at 
three  and  nine  minutes'  cure,  with  a  minimum  at  seven 
minutes : — 


Itacoatiara.   but   exclusive  of  rubber  from  neighbouring 
countries  shipped  from  the  ports  of  Amazonas  and  Para. 

[T.R.] 
French  Patents. 

[Rubber  substitute]  Material;    New  unattached  by 

acids,  for  covering  metallic  and  other  casings.  P.  Lacol- 
longe.  Fr.  Pat.  360,287,  Feb.  18,  1905. 
Stearixe  pitch  (90  to  80  per  cent.)  is  melted  together 
with  ceresin  or  ozokerite  (10  to  20  per  cent.)  at  a  tem- 
perature below  110°  C,  after  which  powdered  picric  acid 
2  to  4  per  cent,  on  the  pitch)  is  stirred  into  the  1 
The  temperature  is  then  raised  to  123°  C,  with  constant 
stirring,  and  the  heating  continued  for  some  time;  the 
temperature  should  never  rise  beyond  130  C.  during  this 
time.  The  mass  is  then  mixed  with  various  powders  or 
fibres  and  the  heating  continued  at  from  130'  to  14M  t'.. 
as  in  the  vulcanisation  of  rubber.  The  mixture  obtained 
is  moulded  into  sheets  or  other  shapes  as  desired. 

—A.  G.  L. 

Rubber,  gutta-percha.  balata,<kc  :   Process  lor  treating  the 

milks  or  lactiferous  \uict  s  of to  p- 

in   a  liquid  condition.     L.    Morisse.     Fr.    Pat.    3ft      -■ 

Feb.  20,    1905. 
See  Eng.  Pat.  7694  of  1905  ;  this  J.,  1906,  82.— T.  F.  B. 
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XIV.— TANNING,  LEATHER,  GLDE,  SIZE. 

(Continued  from   page  384.) 

Tannin-containing  substances;  Examination  of  some . 

J    Sack.    Inspectie  ran  den  Landbouw    in  West  Indie. 
Bull.,  No.  5,  1— S.     Chem.  Centr..  1906,  1,  110(5—1107, 

Mangrove  (Rhizophora  Mangle).  The  older  plants  con- 
tain more  tannin  than  the  younger  ones.  The  dry 
sul>stance  of  the  bast  contains  up  to  -4'5  per  cent,  of 
tannin.  The  bast  was  finely  ground,  repeatedly  extracted 
with  cold  water,  and  the  filtered,  deep  red  solution  treated 
with  lead  acetate  till  a  white  precipitate  began  to  be 
formed.  Alter  aeain  filtering,  a  further  quantity  of  lead 
acetate  was  added,  and  the  white  precipitate  thus 
obtained  was  suspended  in  alcohol  and  freed  from  lead  by 
means  of  hydrogen  sulphide.  The  filtrate  from  the  lead 
precipitate  was  evaporated  with  exclusion  of  air,  and  was 
found  to  contain  the  reddish-brown  tannin.  Co1H2R012, 
easily  soluble  in  water  and  alcohol,  but  insoluble  in  ether. 
On  heating  with  sodium  acetate  and  acetic  anhydride,  the 
tannin  yielded  a  mono-acetate,  CV^HosOjj.CoHsO,  m.  pt. 
205'  C,  the  tannin  probably  first  forming  the  anhydride, 
Co^HojOn.  which  then  reacted  with  the  acetic  anhydride. 
On  treatment  with  water  containing  hydrochloric  acid, 
the  tannin  yielded  a  '"  tannin-red."  according  to  the 
equation.  2Cjj4H28012 — 3H20  =  C4sH460„, .  Manbarllak 
(Lecythisamara  Aubl.)  from  Surinam.  The  bast  of  this 
plant  yields  only  a  few  per  cent,  of  tannin,  but  contains 
also  a  white  substance  possessing  the  characters  of  a 
saponin.  Oemabarklak  (Bigonia  inagiialis.  D.C. ).  The 
bast  contains  21  per  cent,  of  matter  soluble  in  water.  14 
per  cent,  of  tannin,  and  also  saponins.  The  bast  of 
Krappa  [Carapa  guyanensis)  contains  11  per  cent,  of 
soluble  substances  and  5  per  cent,  of  tannin.  The  bast 
of  Cassia  florida,  Vahl  contains  54-8  per  cent,  of  water,  3-4 
per  cent,  of  ash,  6-0  per  cent,  of  matter  soluble  in  water, 
and  2-5  per  cent,  of  tannin.  The  dried  husks  contain 
10  per  cent,  of  tannin,  and  the  seeds.  19-2  per  cent,  of 
water.  5-4  per  cent,  of  ash  and  44-7  per  cent,  of  oil. — A.  S. 


English  Patent. 

Tanning  of  hides  and  skins.  J.  Riviere.  P.  Verroul  and 
A.  Bouvier,  Lyons,  France.  Eng.  Pat.  10.312,  Aug.  10, 
1905. 

See  Fr.  Pat.  350,026  of  1904  ;  this  J..  1905,  1023.— T.  F.  B. 


United  States  Patent. 

Tanning  hutlur  ;    Apparatus  for .     H.  de  Marneffe, 

Liege,  Belgium.     U.S.  Pat.  816,670,  April  3,  1906. 

See  Fr.  Pat.  339.428  of  1904  ;  this  J.,  1905,  284.— T.  F.  B. 


Fkench  Patent. 

Bides,   leather,    iff.  ;     Process  of  treating .      F.    J. 

Oakes.     Fr.  Pats.  359,838  and  359,839.  Nov.  27.  1905. 
Under  Int.  Conv.,  Dec.  12.  1904  and  March  31,  1905. 

See  U.S.  Pats.  798.293  and  798,294  of  1905  ;   this  J.,  1905, 
1023.— T.  F.  B. 


XV.— MANURES,    Etc. 

(Continued  from  page  384.) 

Phosphate  exports  from  Christmas  Island.     Bd.  of  Trade 
J.,  April  26,   1906. 

The  following  particulars,  taken  from  the  Annual  Report 
on  Christmas  Island  for  1905.  show  the  quantity  of 
phosphates  shipped  from  these  Islands  during  the  five  last 
years:— 1901,  42.125  tons;  1902,  61.179  tons  ;  1903,70,096 
tons;    1904,  71,757  tons;    1905,  97,952  tons.         [T.R.] 


United  States  Patent. 

Nitrogen  ;      Process    of    preparing,     growing    and    dis- 
tributing organisms  which  fix  or  gather  atmospheric . 

G.  H.  Earp-Thomas,  Wellington,  New  Zealand.  U.S. 
Pat.  816,850,  April  3,  1906. 
A  nodule  from  a  leguminous  plant  is  thoroughly  cleansed 
and  sterilised  ;  it  is  then  fractured  under  aseptic  con- 
ditions, and  the  bacteria  thus  obtained  are  mixed  with 
sterilised  water.  A  portion  of  the  milky  fluid  is  trans- 
ferred to  a  culture  medium  which  is  substantially  free 
from  nitrogen,  the  culture  is  developed  and  re-inoculated 
in  distributing  packages  also  containing  a  non-nitro- 
genous medium.  When  the  bacteria  have  developed, 
the  packages  are  sealed  up.  A  suitable  medium  for  these 
bacteria  consists  of  14  grins,  of  wood  ashes.  26  grms.  of 
shredded  agar,  and  35  grms.  of  maltose  in  2210  c.c.  of 
water.— ,1.  F.   B. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

(Continued  from  peigc  385.) 

lire  trill,!..         />,_/,  rminatinn     of     sugar     in     Italian     . 

E.  Viviani  and  D.  Galeati.     Bull.  Assoc.  Chim.  Sucr. 

Dist..  1906,  23.  1016—1020. 
On  many  sides  there  is  an  inclination  to  adopt  Pellet's 
cold  aqueous  digestion  process  for  the  determination  of 
sugar  in  beetroots  in  preference  to  the  alcoholic  process. 
Pellet's  process  consists  in  digesting  the  normal  weight 
of  rasped  pulp  with  cold  water  and  diluting  to  a  total 
volume  of  201-35  c.c.  after  the  addition  of  5 — 7  c.c.  of 
basic  lead  acetate  solution  of  30  B.,  exhausting  the  air,, 
if  necessary  under  vacuum,  filtering,  and  adding  two  or 
three  drops  of  acetic  acid  to  the  filtrate.  The  authors 
have  examined  this  process  comparatively  with  the 
alcoholic  processes  and  have  obtained  absolutely  con- 
cordant results,  even  when  the  ratios  of  sugar  to  non-sugar 
were  very  different.  They  find  that  the  objection  urged 
against  aqueous  digestion,  viz.,  that  optically  active 
non-sugar  components  are  present  in  the  filtrate,  is  not 
valid.  These  substances  are  eliminated  by  the  basic 
lead  acetate  as  efficiently  as  by  alcoholic  digestion.  In 
employing  the  "  rapid  "  processes  of  Le  Docte  and 
Kruge'r  (see  Pellet,  this  J.,  1896.  746)  for  Italian  beet- 
roots, the  authors  find  a  constant  error  of  0'20 — 0-35  per 
cent,  of  sugar  too  low.  Processes  of  this  sort  are  based 
on  the  assumption  that  the  average  proportion  of  juice 
in  beetroots  is  constant  ;  but  Italian  beets  in  the  fresh 
state  appear  to  contain  a  somewhat  excessive  proportion 
of  juice.  In  order  to  obtain  a  total  volume  of  liquid 
of  100  c.c.  in  these  processes  with  Italian  beets,  it  is 
necessary  to  add  70'32  c.c.  of  basic  lead  acetate  solution 
to  20-048  grms.  of  pulp  instead  of  78T4  c.c.  as  prescribed 
by  Kriiger. — J.  F.  B. 

Sugar    cane     products  ;      Fermentation    of .      C.     A. 

Browne,  jun.     J.  Amer.  Chem.  Soc,  1906,  28.  453—469. 

The  juice  of  the  green  tops  of  the  sugar  cane  contains 
invertase,  which  brings  about  a  gradual  inversion 
of  the  sucrose  in  the  cane  after  it  is  cut.  unless 
the  tops  be  removed  at  the  same  time.  The  sugar  cane 
also  contains  oxydases  and  catalases.  sometimes  called 
reductases.  If  an  oridisable  substance,  such  as  quinol 
(hydroquinone)  be  added  to  raw  cane  juice,  a  rapid 
darkening,  due  to  the  oxidation  of  the  quinol  by  the 
enzyme,  takes  place  with  absorption  of  oxygen ;  the 
oxidised  product  possesses  antiseptic  properties  capable 
of  preserving  the  juice  for  weeks.  In  the  cane,  the 
tannins  play  the  same  part  as  the  quinol ;  fresh  juice 
from  raw  cane  darkens  rapidly,  and  the  number  of  bacteria 
per  c.c.  either  decreases  or  only  increases  slightly  during 
the  first  few  hours,  whereas  in  the  juice  expressed  from 
steamed  canes  the  number  of  bacteria  increases  rapidly 
from  the  first.  When  a  living  cane  is  injured,  the  surface 
of  the  wound  gradually  darkens  owing  to  the  above 
action,  and  the  wound  remains  free  from  signs  of  fer- 
mentation ;  but  with  frost-bitten  or  sterilised  canes, 
the  surface  of  the  injury  is  soon  attacked  by  moulds  and 
bacteria.     In  the  living  cane  the  activity  of  the  reductases 
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prevents  the  diffusion  of  the  toxic  oxidation  prod 
elaborated  for  protective  purpose*  at  the  injured 
from   diffusing  into  the  cane.     The   most    common 

; 
mucilaginous    or    mannitia    fermentation,    prodm  ed    by 
■  ,-.     This  is  an  nnaerobio  fermentation,  and 
rapidly  The      viscous      pro 

Slim   called   dextran    poss< 

!01-8°.       The      presence      ol 
in  the  juice  of  fermented,  frost-bitten  canes  maj 

rs  in  analysis,  and,  in  the  raps,  may  cause 

an  impression  thai  starch-syrup  has  been  added.     Man- 
nitol  can  generally  be  isolated  from  the  fermented  jo 
Other  products  of  anaerobic  fermentations  occurring   in 
tlio  factories  are   sulphuretted   hydrogen,   hydrogen  and 
methane ;     Berioua    explosions    of    I  not 

unknown.     Among   the   aerobi  itions  which  the 

autho  I.  that  due  to  the  cellulose-produoing 

mentioned.     The   dried   cell- 
membranes  produced  by  tl  ualiy 
of  cellulose  ;    they  contain  only  <>■■_•  per  cent,  of  nitro 
and,  according  to  the  author,  <1"  not   contain   chitine. 
The                                    -    from    most    fermented    juices 
contain    mannan.     Chitine    is    a    very    important 
Stituent  of  the  scums  which  form  every  year  on  the  SUJ 
of  molasses  left   over  in  the  "  hot   room,"  and  which  are 
produced  by  a  species  of  Citromyces.     These  scums 
contain  about  27  per  cent,  of  fat.  which  closely  resembles 
butter-fat  in  many  of  its  characters,  hut  which  contains 

tv  high  proportion  of  free  acid,  owing  to  lipolytic 
action.  The  author  has  frequently  observed  th< 
of  acetylmethyloarliinol  in  fermented  juices  ;  this  appi 
to  be  formed  whenever  alcoholic  fermentation  is  arrested 
by  oxidisimj  or  acid-producing  bacteria.  Molasses  and 
raw  sugars  are  not  exempt  from  fermentative  attacks, 
which,  however,  are  confined  to  the  surface,  where 
sufficient  hygroscopic  moisture  may  be  attracted  to 
dilute  the  liquid  to  an  extent  which  permits  of  the  develop- 
ment of  organisms. — J.  F.  B. 

ir  juices;    Funk's  process  [Kxtsdguhr]  for  defecating 

.     Brandt.   Plotze  and   Schulz.     Z.   Yer.   deutsch. 

Zuekerind..   1906,  ;mi — 93. 

Funk's  process  for  defecating  sugar  juices  effects  an 
economy  in  the  lime-consumption  by  substituting  for  a 
portion  of  the  lime  generally  employed,  a  smaller  pro- 
portion of  kieselgnhr  free  from  iron,  which  is  cheaper.  The 
kieselguhr  is  added  to  the  crude  juice,  the  temperature 
of  which  at  the  time  of  the  addition  must  be  about  90° C. 
In  cases  in  which  it  has  previously  been  necessary  to  use 
2  per  cent,  of  lime  for  defecation  in  the  ordinary  manner,  it 
has  been  found  that,  with  the  use  of  0-05 — 0-1  per  cent, 
of  kiselguhr  in  the  hot  crude  juice,  1  per  cent,  of  lime 
will  suffice  for  the  subsequent  defecation.  Saturation  is 
carried  out  in  the  usual  manner.  Xo  differences  could  be 
observed  in  the  appearance  and  composition  of  the  juices 
and  subsequent  products  from  the  two  processes.  In 
addition  to  an  important  economy  of  lime,  the  kieselguhr 
process  offers  advantages  in  the  filtering  and  pressing, 
the  quantity  of  scums  is  less,  and  consequently  the  quantity 
of  dilute  washings  is  reduced  ;  there  is  a  saving  of  space, 
owing  to  the  smaller  number  of  filters  required,  and 
there  is  an  economy  of  filter-cloths.  Owing  to  the  smaller 
proportion  of  lime  used,  the  time  required  for  saturation 
is  curtailed. — J.  F.  B. 

tr  manufacture  ;    Unnoticed  source  of  loss  of  sugar  in 

.      H.  Pellet.      Bull.  Assoc.  Chim.  Sucr.  Disk,  1906, 

23,  991—994. 

The  author  records  a  source  of  loss  of  sugar  which 
takes  place  during  its  manufacture  or  refining.  This  loss 
is  a  kind  of  "  volatilisation  "  which  occurs  whenever  the 
steam  rising  from  hot  juice,  massecuites,  or  from  the 
centrifugals  escapes  into  the  open  air,  the  vapours  from 
which,  when  inhaled,  are  noticed  to  have  a  sweet  flavour. 
It  can  be  demonstrated  by  holding  a  clean  flask  rilled 
with  cold  water  in  the  escaping  vapour  and  by  testing 
the  liquid  thus  condensed,  by  the  a-naphthol-sulphuric 
acid  reaction.  When  it  is "  considered  that  the  free 
evaporation  from  the  hot  liquids  in  the  course  of  man  . 


amounts  to  :t     i  . 

.  .ii  found  to  contain  as  i 
per  litre,  it  will  he  understood  thai 

,    may    1"  in   of 

the  su;;ar  probabl]  oci  on  in  I  -idea 

of  juice  carried   In   suspension    in   tl-  When   a 

In   per  cent,    solution    of   sugar    was   distilled    in    a    flask. 

being  taken  to  trap  the  vapours,  no  sugar  could  be 

ted  iii  the  distillate.     -I.  I 

I 

purposes.      Bd.  of  Trade  .1..  April  26,    I  ■ 

Tut:  French  Syndicate  of  Sueai  I  irers  has  voted 

i    prize    of    100, '  "'/.|.    with    a    view   to 

stimulating  research  for  new  methods  of  emplo] 
tor  indmrb  oses.     The  conditions  of  the  co 

tition  are  as  follows: — 

I.  The  new  application  of  ragar  must  be  made  solely 
for  industrial  purposes,  not  for  the  manufacture  of  any 
torm  of  food. 

J.  The    invention    must     give    rise    to    an    increased 

i   Fran :  nol  less  than  100.000  tons  of 

refined  sugar. 

3.  The  prize  will  be  awarded  to  the  inventor  as  soon'as 
the  French  official  statistics  prove  that  the  new  application 
of  sugar  has  bn  ml  an  increased  consumption  of 

100,000  tons   in   twelve    months. 

If  it  should  appeal  or  abolish  the 

sugar  tax  in  order  to  promote  the  success  of  the  invention, 
the  Syndicate  will  use  every  endeavour  to  obtain  a  rel 
on  the  sugar  used  in  the  new  industry.  [T.R.] 

Sugar  ;  Seduction  of  German  excise  duti/  on .    Bd.  of 

Trade  J.,  April  19,   L906. 

A  resolution  has  been  passed  by  the  Reichstag  recom- 
mending the  introduction  during  the  present  Session  of  a 
Bill  to  reduce  the  excise  duty  on  sugar  from  14  to  10  marks 
per  100  kilos,  (from  7*.  to  5.s.  per  ewt 

Should  this  measure  be  passed,  the  import  duty  on  sugar 
I  which  consists  of  the  excise  duty,  the  "  surtax  "  of  4  marks 
4i  I  pfg.  on  raw  sugar  and  4  marks  80  pfg.  on  refined  sugar) 
will  be  correspondingly  reduced.  [T.R.] 

Sugar  mixtures;    Analysis  of .     C.  A.  Browne,  jun. 

XXIII. ,  page  440. 

United  States  Patent. 

Crystallising  sugar,  d-f.  ;   Method  of .     V.  H.  Sehiitze, 

Riga.    Russia.     U.S.    Pat.    817,010,    April   3,    1906. 

See  Eng.  Pat.  3792  of  1905  ;   this  J.,  1905,  808.— T.  F.  B. 
French  Patents. 

'trained  sugar  from  syrups  spun  from  the  first-jet  masse- 
cuites ;     Process    for    making .     W.    Kaabe.     Fr. 

Pat.  359,744,  Xov.  24,  1905. 
The  syrups  spun  from  the  massecuites  of  the  first  jet  are 
diluted  with  water  to  a  density  of  60= — 80°  Brix.,  so  as  to 
bring  them  to  the  same  concentration  as  the  original 
syrup  from  which  the  first  massecuite  was  boiled.  The 
-yrup  is  then  heated  and  filtered  and  treated  with  a 
quantity  of  lime  equal  to  0-04 — 0T  per  cent,  calculated 
on  the  beetroot  equivalent  of  the  syrup.  The  defecated 
liquor  is  then  saturated  in  a  continuous  apparatus  with 
sulphur  dioxide  until  its  alkalinity  is  reduced  to  the  same 
point  as  that  of  the  syrup  from  which  the  first  massecuite 
was  boiled  (i.e.,  0-04 — i>-07  per  cent.).  The  syrup  is  filtered 
and  boiled  to  massecuite  in  the  usual  manner.  This 
second  product  is  stated  to  be  of  a  purity  equal  to  that  ot 
the  first  product. — J.  F.  B. 

sJ    ["  Amyloid "]    which    gives  liquefied  pastes   when 

heated    with    basic    substances ;     Preparation    of 

J.  L.  Wolff.     Fr.  Pat.  360,091,  Dec.  5,  19U5. 
Starch,  25  kilos.,  is  treated  at  the  ordinary  temperature 
for  an  hour  and  a  half  with  50  Utres  of  a  solution  con- 
taining 2 — i   parts   per    1000   of   potassium    bichromate, 
and  about  15  per  cent,  by  weight  of  sulphuric  acid.     The 
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starch  is  then  washed  until  the  excess  of  acid  is  removed, 
and  is  dried  at  a  temperature  of  about  3o:  C.  If  desired, 
the  t  ichromate  may  be  replaced  by  half  its  weight  of 
permanganate.  Starch  thus  treated  gives  a  paste  which, 
when  heated  in  presence  of  traces  of  basic  matter,  e.g., 
with  ordinary  water,  becomes  fluid  and  transparent. 
The  liquefied  pastes  gradually  gelatinise  when  cold,  but 
arc  readily  re-liquefied  on  heating.  If  the  product  of 
the  oxidation  be  washed  with  distilled  water  instead  of 
water  containing  traces  of  basic  substances,  and  dried  at 
30°  I'.,  it  may  be  converted  into  "  soluble  starch  '  by 
heating  in  the"  dry  state  at  80°— 100c  C.  for  a  few   hours. 

—J.  F.  B. 

German  Patent. 

Sugar   solutions  ;    Process  for  the   purification    of 

1.  Schetke-Raffav,  geb.  Hofiechner.     Cer.  Pat.   106.305, 
Jan.  22,   1905. 

The  sugar  solution  is  treated  with  a  metallic  sulphate, 
for  example,  ferrous  sulphate,  and  then  with  a  metal, 
such  as  zinc,  in  a  fine  state  of  division,  the  metal  being  of 
such  a  nature  that  it  will  cause  the  displacement  of  the 
iron  from  the  sulphate  in  the  form  of  hydroxide,  with 
the  evolution  of  hydrogen,  whilst  itself  combining  with 
the  sulphuric  acid.  The  metallic  hydroxide  thus  pro- 
duced forms  insoluble  compounds  with  the  impurities 
present  in  the  sugar  solution,  whilst  the  hydrogen  exerts 
a  bleaching  effect. — A.  S. 

XVII.-BREWING,  WINES.  SPIRITS,  &C. 

(Continued  from  page  387.) 

Malt-kilning;     Xotes    on [German     system]. — H. 

Kropf.  Woch.  f.  Brau.,  1906,  23,  169— iTl. 
The  chief  conditions  for  an  ideal  kiln  are :  perfect 
independence  as  regards  temperature  and  draught  of 
the  upper  and  the  lower  hurdle-floors  ;  uniform"  tem- 
perature and  humidity  of  the  air  at  all  parts  of  the  floor  ; 
rapid  removal  of  moisture  from  the  green  malt  at  a  low 
temperature.  The  author  has  devised  a  two-floor  kiln 
answering  these  requirements,  in  combination  with  a 
Winter's  (withering  floor  in  the  uppermost  part  of 
the  kiln.  For  the  first  six  hours  of  the  kilning,  the  air  from 
the  kiln  proper  is  not  passed  to  the  withering  floor,  since 
it  is  too  heavily  laden  with  moisture.  The  withering 
is  done  at  this  time  with  fresh  air  from  the  furnace  room, 
which  is  slightly  warm,  supplemented,  if  necessary, 
by  a  small  proportion  of  hot  air  from  the  heating  chamber. 
Afterwards,  when  the  malt  on  the  upper  hurdle  is  nearly 
dry,  the  exhaust  air  from  the  kiln  proper  is  passed  through 
the  withering  hurdle,  the  supply  of  cooler  air  being  also 
maintained  in  order  to  avoid  a  temperature  above  30°  C. 
in  the  withering  malt.  In  this  way  the  green  malt 
retains  only  20—23  per  cent,  of  moisture  after  12  hours' 
withering  and  is  then  loaded  on  the  upper  kilning  hurdle. 
The  independent  regulation  of  the  temperature  on  the 
upper  hurdle  of  the  kiln  is  effected  by  an  arrangement 
of  perforated  pipes  in  the  form  of  a  net-work  immediately 
below  the  hurdle.  These  pipes  can  be  made  to  supply 
either  cool,  fresh  air  from  the  furnace  room  or  hot  air 
from  the  heating  chamber,  as  desired.  The  curing  process 
on  the  lower  hurdle  is  effected  generally  with  only  a 
small  draught,  since  after  treatment  on  the  upper  hurdle 
the  malt  only  retains  5 — 6  per  cent,  of  moisture  unless 
the  evaporation  has  been  purposely  retarded. 

For  high-cured,  pale  malts,  the  withered  malt  is  dried 
on  the  upper  floor  at  a  temperature  not  exceeding  50°  C, 
the  evaporation  being  accelerated  by  a  full  supply  of  cool 
air  through  the  perforated  pipes.  The  rapid  removal 
of  the  moisture  at  a  low  temperature,  both  on  the  withering 
floor  and  on  the  upper  kilning  floor,  enables  the  malt  to 
withstand  a  higher  temperature  on  the  curing  floor  without 
loss  of  paleness  ;  curing  is  finished  at  a  temperature  of 
80° — 88"   C.   for  the  last  four  hours.     For  dark,   highly 

aromatic   malts,   the  withered  malt,   containing  20 23 

per  cent,  of  moisture,  is  heated  as  soon  as  possible  to  a 
temperature  of  67; — 70°  C.  on  the  upper  floor  of  the 
kiln,  by  closing  the  cool  air  inlets  and  thereby  curtailing 
the     evaporation.     Under     these     conditions     sacchari-    ' 


fication  takes  place,  and  can  be  regulated  to  any  desired 
extent  without  affecting  the  mellowness  of  the  endosperm. 
Afterwards,  the  cold  air  inlets  are  opened  and  the  malt 
is  dried  off  at  a  lower  temperature,  finally  being  cured 
and  aromatised  on  the  lower  floor  at  a  temperature  of 
100°  C.  By  varying  the  temperature  and  rapidity  of 
evaporation  on  the  upper  floor,  modification    of    the 

malt  which  may  be  desired  can  be  obtained  with  certainty. 

— J.  F.  B." 

Malts  and  Imrs;    The   nitrogenous  constituents  of . 

R.  E.  Evans.  J.  Inst.  Brewing,  1906,  12,  209—223. 
The  nitrogenous  constituents  of  the  wort  are  of  the  highest 
importance  in  determining  the  character  and  qualities 
of  the  beer,  and  although  the  nature  of  these  is  probably 
influenced  most  decisively  by  the  nature  of  the  barley 
and  the  process  of  malting,  it  is  possible  to  control  them 
to  a  certain  extent  in  the  mashing  process.  Given  a 
wort  containing  a  certain  proportion  of  nitrogenous 
matters  uncoagulated  by  the  boiling  process,  the  brewer 
has  to  ascertain  what  proportion  of  these  is  removable 
by  the  yeast  during  primary  and  secondary  fermentation, 
and  what  proportion  is  incapable  of  removal.  The 
removable  nitrogenous  matters  or  yeast  nutrients  may 
be  divided  into  readily  available  nutrients  and  those 
which  are  only  made  available  under  starvation  con- 
ditions when  all  the  matters  of  the  former  class  have 
been  removed.  The  brewer  can  control  these  relations 
by  diluting  the  total  nitrogen  supply  by  the  addition  of 
non-nitrogenous  extract  in  the  form  of  pure  sugar.  In 
this  way,  the  author  found  that  the  percentage  of  the 
total  nitrogen  present,  removed  by  the  yeast  during 
primary  fermentation,  could  be  varied  between  29  and 
42  per  cent,  under  the  conditions  chosen.  The  most 
favourable  result  was  obtained  when  the  ratio  of  available 
yeast  nutrient  to  fermentable  extract  was  about  2:100. 
Further  dilution  tended  to  debilitate  the  yeast  in  con- 
sequence of  the  extra  work  entailed  upon  it.  Moreover, 
when  a  vigorous  secondary  fermentation  is  required, 
it  is  desirable  to  leave  some  of  the  less  readily  available 
nutrient  for  the  yeast  at  that  stage.  The  nitrogenous 
matters  remaining  in  the  beer  and  incapable  of  serving 
as  yeast  nutrients,  either  in  primary  or  secondary  fer- 
mentation, may  be  of  two  classes:  (a)  the  permanently 
and  entirely  soluble  matters,  which  are  perfectly  stable, 
and  which  contribute  to  the  flavour  and  "  head  "  retain- 
ing qualities,  being  valuable  factors  in  the  "  character  " 
of  the  beer,  and  (6)  the  unstable,  "  high  type  "  albuminoids 
which  arc  very  near  the  coagulating  point,  ready  to  be 
deposited  as  a  "  haze  "  when  any  change  in  the  condition 
of  the  medium  occurs.  The  unstable  forms  are  capable 
of  being  measured  to  some  extent  by  the  addition  of 
tannic  acid  to  the  beer  previously  neutralised  by  shaking 
it  with  chalk  and  determination  of  the  nitrogen  in  the 
precipitate.  Their  presence  is  probably  connected  with 
the  origin  of  the  barley,  foreign  barleys  being  superior 
in  this  respect  to  English,  and  with  faulty  methods 
of  malting  and  storage  of  the  malt.  The  actual 
quantity  required  to  produce  a  "  haze  "  is  probably  very 
small,  about  0'24  oz.  per  barrel,  and  it  should  not  be 
impossible  to  find  some  natural  means  of  eliminating 
such  small  quantities,  other  than  by  chilling  and  filtering. 

—J.  F.  B. 

Extracts  \Ilri  in  rs']  :    A    study  on .     Part  1.      W.  P. 

Smith.     J.  Inst.  Brewing,  1906,  12,  229—251. 

It  is  well  known  that  the  finer  the  grist  the  higher  is  the 
yield  of  extract  obtained  ;  the  only  difficulty  standing 
in  the  way  of  the  utilisation  of  this  advantage  lies  in  the 
danger  of  "  set  "  mashes,  or  clogging  of  the  bed  during 
the  running  off  of  the  wort.  For  milling  fine  grists  the 
author  prefers  smooth  rolls  of  chilled  cast  iron,  one  of 
them  being  mounted  on  yielding  bearings,  set  at  distances 
ranging  from  1/20 — 1/70  in.  apart,  the  yield  of  extract 
being  greater  the  closer  the  rolls.  The  different  malts 
intended  for  the  brew  should  be  intimately  mixed 
together,  and  then  screened  to  separate  the  small  corns, 
which  should  be  ground  separately  in  a  smaller  mill. 
A  distinct  advantage  is  gained  by  heating  the  malt  to 
140°  F.  on  the  kiln,  24  hours  before  milling.  With  fine 
grist,   an   efficient   admixture   of  the  grist   and   mashing 


M  ■    190(1] 


n      Wll    -  BREW  IV..    WINKS.   SPIRITS,    4c. 


i  19 


or  i>-  .i   prime  essenti  \n 

external    miring    mm  tune 

purpose,   the   speed   of  travel   being  carefullj    regit 
The  slower  t  be  i  i  n  il  u  propi 

better  are  the  Bubse  ruenl  effects  With  regard  to  the 
important  question  ol  the  dimensions  of  the  mash  tun, 
tin-  depth   of   goods,   drainage   and    yield  of 

it    are    olosely    allied,     especially     in     relation    to 

-ing.     The  ideal  depth  oi  goods  in  a  16  foot  tun  and 
at  the  finish  of  mashing  with  two  barrels  perq 

.i  ii.">  u\<.  wet  •lip.     During  the  tir^t  quarter  oi 
time  occupied  in  filling  the  coppers  it   is  dlow 

the  depth  of  goods  to  Bink  abont   »  ins.,  making  up  for 
tlii>  contraction  which  occurs  in  the  volume  oi  thi 
residues.     The   ratio   oi   liquor   to   malt    residues  should 
be  kept  approximately  constant,  or  a  definite  and  regular 

should  be  adopted  in  the  fall  of  the  goods,  violent 
ohangee  being  avoided.     Deep  mash  tuns  are  not  suitable 
for  fine  grist   mashes;    large,  Bhallow  tuns  give  th 
deposits    oi    impert a    material,    though    they    require 

ips    rather    larger    quantities    oi    sparging    liquor. 

the  maintenance  of  a  uniform  depth  oi  B it  minii 

the  danger  oi  "flooding"  when  the  rakes  are  worked 
slowly  at  halt-time;  in  the  author's  opinion  hah  an 
hour's  rest  after  raking,  i-  benefit  ial,  and  increases  the 
uniformity  of  extraction. — J.  F.  B. 

•  ;  :   Mechanism  of  the  acclimatisation  of towards 

sulphurous  arid.  E.  Pozzi-Escot.  Bull.  Assoc.  Chim. 
Sucr.  lhst..  L906,  23.  1021— 1022. 
I'm  author  expresses  bis  disagreement  with  the  con- 
olusions  of  Gimei  (this  J.,  1906,  192)  that  the  acclimatisa- 
tion oi  yeast  towards  the  presence  of  sulphurous  acid 
in  the  media  is  due  to  an  oxidising  action  of  the  yi 

Qimel's  conclusions  are  stated  to  be  based  on  er 

experimental  results.     The  author  maintains  that   "the 
-•    defends  itselt  against   the  toxicity  of  sulphurous 
arid  by  a  reducing  action." — J.  F.  B. 

fermenting     vats;      Paraffining    of .     B.     Franzl. 

Letters  on  Brewing  (Hantke's),  1906,  5,  223—224. 

The  author  writes  favourably  concerning  the  use  of 
paraffined  fermenting  vessels,  in  which  the  heer  never 
acquired  a  woody  taste,  whilst  the  clarification  was 
always  satisfactory.  The  beer  has  had  no  effect  what'  \  ei 
on  the  paraffin,  although,  in  some  cases,  a  single  coating 
has  been  used  for  rive  years. — T.  H.  P. 

Alcohol  Bill   in   the    United    States.      Chem.   and   Drug., 
April  28,  1906. 

The  Committee  on  Ways  and  Means,  which  sat  at 
Washington  on  March  30.  authorised  a  favourable  report 
on  the  Free  Alcohol  Bill,  which  removes  the  internal 
revenue  duty  from  denatured  alcohol  for  use  in  the  arts 
and  sciences.  The  Bill  has  the  approval  of  Commissioner 
Yerkes.  and  it  is  estimated  that  the  annual  loss  in  revenue 
trill  not  exceed  500.000  dols..  and  may  not  be  more  than 
3l.Hi.000  dols.  It  is  said  that  the  Bill  will  be  of  great  benefit 
to  manufacturers,  and  will  afford  an  enlarged  market  for 
farm-products  from  which  alcohol  is  made.  The  sale 
of  denatured  alcohol  as  a  beverage  or  for  liquid  medicinal 
purposes  is  forbidden  by  the  measure,  under  penalty 
of  a  fine  not  to  exceed  5.000  dob.,  or  five  years'  imprison- 
ment,or  both,  in  the  discretion  of  the  Court.  [T.E.] 

Exclish  Patents. 

Malt;    Preparation  of  by  means  of  chloride  oj  lime 

or  other   hypochlorite  suits.     J.  Effront,  Brussels.     Eng. 
Pat.  1639,Jau.  -2-2,  1906. 
The   claims  made  are  for:     (1)   A   method  of  preparing 
malt    by    adding    to    the    steeping    water    a    neutral 
solution  of  a  hypochlorite  and  maintaining  the  proportion 
Of    chlorine    in    the    steeping    water    during    the    whole 
operation   at   0-5   to   "-7    gnn.    per  litre   by   subsequently 
adding  neutralised  hypochlorite  solution.     (2)  A  modifi- 
cation    of     ill.     consisting     in    treating    the    malt    with 
neutralised  hypochlorite  solution  during  the  germin at 
process.     (3j  A    further     extension,     which    consists    in 


i  - 1  •  •  1 1 1 1 1  l.'  or  tor  distilling  purpc 

and  particularly    foi   the  manui  artificial  yi 

with  neutralised  h\  poi  hloi  :se. 

— T.   H.   P. 

) .  a  dry    — .     EL  Hahn 

and  i '.    I;,    er,  Mun         Qera  Pat.  11,4  53, 

May  31,  1905. 

I      Pat.  348,573  of  1904 ;   this  J.,  1905, 509.— T.  F.  B. 

./<«</    — — .       I'      I". 
Daniel  and  G.  Thornlev,  Burton  on   I  Pat 

19,724,  Sept.  29,  1905." 
!ni    refrigerator  for  brewers'   worts  con-: 
ising  containin  number  of  superposed 

i   i  he  extei  na  l     urface  oi  rort  is 

ansed  to  flow  in  a  very  thin  layer.  The  cooling  medium 
is  passed  through  the  interior  of  the  tubes,  which  are 
partially  filled  with  mi  ta]  i  ores,  so  as  to  leave  oi 
narrow  annular  -pace  through  which  the  cooling  medium 
circulates.  By  thus  reducing  the  body  of  coohng  liquid 
tented  to  the  heated  irface  a  m  ire  efficient  inter- 
change of  heat  between  the  two  liquids  is  obtain 

-J.  F.  B. 

Briquettes;    Manufacture  of .     [Utilisation  of 

tillers'    refuse.]     Baron    Armstrong.     Eng.    Pat.    6784, 
March  30,  1905.     II.,  page  420. 

United  .States  Patent. 

Pastt  arising  apparatus  [for  heer].     C.  H.  Loew,  Lakewood, 

Ohio.      U.S.    Pat.    817,495,    April    10,    L! - 

1J.&  Pat.  808,668  j   this  J.,  1906,  131.) 

The  apparatus  for  pastem  r  in  bottles  comprises 

i  pasteurising  chamber  containing  perforated  trays,  on 
which  the  bottles  are  packed,  a  spraying  mechanism 
within  the  chamber  connected  with  a  water-supply,  and 
means  for  gradually  heating  the  water  without  inter- 
rupting its  flow  until  a  predetermined  temperature  is 
reached  and  for  maintaining  that  temperature.  The 
sprayed  water,  atter  passing  over  the  bottles  on  the  trays, 
is  collected  in  a  drip-tank  at  the  bottom  of  the  apparatus, 
from  which  it  is  pumped  to  the  water-heating  chamber, 
where  it  is  again  heated  to  the  desired  temperature  b 

ins  oi  a  steam  pipe  controlled  by  a  thermostat.  Means 
are  provided  for  again  "turning  the  heated  water  from  the 
heating-chamber  to  the  spraying  devices,  also  for  gradually 
lowering  the  temperature  of  the  water  when  the  process  of 
pasteurisation  is  completed. — J.  F.  B. 

French  Patents. 

Beer  in  bottles;    Process  and  apparatus  for  pasteurising 
.     C.  H.  Loew.      Fr.  Pat.  360.177,  Dec.  7,  1905. 

See  U.S.   Pats.  808,668  and  817,495  of  1906;    this  J., 
1906,  131,  and  preceding  these.— T.  F.  B. 

Beer;    Product  and  process  for  the  preservation  of  . 

H.  Canonne.  Fr.  Pat.  360,107,  Feb.  13,  1905. 
A  product  .which  is  stated  to  ensure  the  perfect  stability 
and  preservation  of  beer,  is  composed  of  90  parts  of 
calcium  carbonate,  and  10  parts  of  ferric  oxide.  The 
mixture  is  used  in  the  proportion  of  50  grms.  per  ton 
of  barley  malt.  For  use,  100  grms.  of  the  substance 
are  suspended  in  10  litres  of  water,  and  are  added  to  the 
mash-tun  when  the  mashing  of  the  grain  is  three-quarters 
finished. —J.  F.  B. 

Fermentable    liquids,    particularly    wines    and    spirits ; 

Apparatus  for   heating   or  cooling   .     Soc.    Quelin 

et  Ferras.  Fr.  Pat.  360,257,  Dec.  8,  1905. 
The  apparatus  consists  of  a  wssel  containing  water 
beneath  which  is  a  hearth,  the  chimney  from  which  rises 
through  the  vessel  and  is  surrounded  to  a  considerable 
height  hy  the  water  to  be  heated.  The  wine  or  other 
liquid  passes  through  a  coil  immersed  in  the  water  and 
surrounding   the   chimney   of   the   furnace.     When   it   is 
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required  to  cool  the  wine  in  order  to  arrest  fermentation, 
the  fire  is  extinguished  and  cold  water  is  allowed  to 
circulate  through  the  vessel. — J.  F.  B. 


XVIII.— FOODS;    SANITATION;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  3S8.) 

(J.)— FOODS. 

Bread ;    Alcohol  in .     O.   Pohl.     Z.   angew.    Chem., 

1906,   19,   66S— 669. 

The  distillations  were  effected  in  a  Papirfs  digester  of 
about  8  litres  capacity,  into  the  cover  of  which  a  pipe  was 
fitted  communicating  with  a  Liebig  condenser.  The 
charae  consisted  of  2  litres  of  water  and  990  grms. 
of  bread,  divided  into  small  cubes.  The  distillate. 
measurine  about  500  c.c,  had  a  strong  odour  of 
new  bread,  an  acid  reaction,  and  required  1-15  c.c.  of 
N/1-potassium  hydroxide  solution  for  neutralisation. 
The  united  distillates  (about  2  litres)  from  four  charges, 
representing  4419  grms.  of  bread,  were  saturated  with 
sodium  chloride  and  redistilled  in  a  flask  fitted  with  a 
Hempel  still-head,  until  about  half  the  volume  had  come 
over.  This  was  again  saturated  with  sodium  chloride, 
reduced  to  half  its  bulk  by  redistillation,  and  this  operation 
repeated  until  the  final  distillate  measured  120  c.c.  The 
latter  was  then  saturated  with  calcium  chloride  and 
distilled.  The  distillate,  measuring  50  c.c,  had  a  sp.  gr. 
of  0-9SS5,  corresponding  to  6-66  grms.  of  alcohol  in  100  c.c, 
so  that.  100  grms.  of  bread  contained  0-0753  grm.  of 
alcohol.— D.  B. 

Acids ;     Detection    of    some    - [Boric    acid    in    milk], 

V.  Castellana.     XXIII.,  page  445. 

(£.)— SANITATION;    WATER  PURIFICATION. 

English  Patents. 

Water  ';     Apparatus   for    softening    and   purifi/ing . 

T.     R.     Wollaston,     Manchester.     Eng.     Pat.     15.S72, 
Aug.  3,  1905. 

The  crude  water  is  delivered  into  the  compartments  of 
a  tipping  bucket  or  water-wheel.     This  bucket  is  mounted 
over  a  trough  divided  by  a  cross-partition,  a  portion  of 
the  contents  of  the  bucket  being  discharged  on  one  side 
and  the  other  portion  on  the  other  side  of  the  partition. 
The  position  of  the  bucket  relatively  to  the  partition  is 
capable  of  accurate  adjustment,  so  that  the  proportions 
of  the  contents  falling  on  the  two  sides  of  the  partition 
can   be  varied  according  to  the  hardness  of  the  water. 
The  water  delivered  on  one  side  of  the  partition  passes 
into  the  mixing  chamber  and  clarifying  tank,  whilst  the    | 
water  delivered  on  the  other  side  falls  on  a  tray  containing 
slaked  lime,  and  thence  down  a  pipe  to  the  bottom  of  a    i 
chamber  in  which  it  is  clarified  by  upward  flow,  and  from    j 
which  it  emerges  at  the  top  in  the  form  of  clear  lime  water, 
which  passes  to  the  reaction  chamber  in  exactly  the  same 
proportions  as  the  bucket  was  adjusted  to  deliver.  Soluble 
reagents  are  supplied,  if  required,  by  displacement  of  a 
regulated  volume  from  a  reagent   tank   by  means  of  a 
reciprocating   body   operated    by   the   movement   of   the    . 
bucket.     Clarification,  removal  of  froth,  and  final  filtration 
of  the  softened  water  are  effected  in  the  usual  manner. 
»        :    L  *  ,  .  ,    .     -J.  F.  B. 

Liquids    [Water];     Purifying    apparatus    for .     C. 

Schmidt,  Vienna.     Eng.  Pat.  1158,  Jan.  16,  1906. 

The  dry  reagents  lor  the  precipitation  are  supplied  to 
the  water  in  a  fine  state  of  division  and  in  the  right  pro-  \ 
portion  from  a  tank  by  means  of  a  conveyor-worm  which 
rotates  beneath  in  a  chamber  with  an  outlet  opening 
reaching  not  quite  to  the  bottom.  The  worm-conveyor 
may  be  driven  by  the  water  to  be  purified,  and  may  have 
threads  in  the  opposite  direction  at   one  end,   with  the 


object  of  preventing  precipitating  substances  being 
thrown  anil  packed  against  the  front  wall  of  the  vessel. 

— C.  A.  M. 

(C.)— DISINFECTANTS. 

Coal-tar    oils ':     Process    for    preparing    dermatologiccdly 

active,  high-boiling .  which  do  not  darken.     Knoll 

und  Co.     Ger.  Pat.  166,975,  May  31,  1903. 

Heavy  coal-tar  oils,  of  b.  pt.  300°  C.  and  upwards,  are 
washed  with  acid  and  alkali  in  the  usual  way,  and  then 
treated  once  or  more  with  several  per  cent,  of  concentrated 
sulphuric  acid  at  an  elevated  temperature,  with  or  without 
addition  of  an  oxidising  agent :  the  product  is  then 
thoroughly  washed  with  alkali,  and  distilled,  preferably 
in  racuo,  in  an  apparatus  in  which  it  does  not  come  into 
contact  with  base  metals  ;  this  latter  precaution  is 
necessarv  to  prevent  the  oils  darkening  on  keeping.     "  H 

— T.  F.  B. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  389.) 

Swedish  "  Kraft  "  paper  from  Adansonia  fibre.  C. 
Beadle  and  H.  P.  Stevens.  Paper  and  Pulp.  1906, 
25.  195. 

The  Adansonia  fibre,  obtained  from  the  bast  of  the 
Baobab  tree,  is.  next  to  the  Japanese  fibres,  probably  one 
of  the  most  suitable  for  making  unbleached  papers  of 
the  strongest  quality.  The  bast  is  chopped,  boiled  with 
dilute  soda -lye  under  a  pressure  of  3 — 4  atmospheres 
for  eight  to  ten  hours,  and  is  beaten  to  a  "  wet "  pulp 
between  blunt  knives  :  it  does  not  lend  itself  to  bleaching. 
Since  the  price  of  the  bast  delivered  in  England  amounts 
to  about  10s.  per  cwt.,  and  as  the  loss  during  the 
working  up  of  the  pulp  is  nearly  50  per  cent,  and  the 
process  of  manufacture  is  an  expensive  one,  this  fibre 
can,  under  present  conditions  of  collection  and  impor- 
tation, only  be  employed  for  certain  very  special  purposes, 
e.g.,  for  the  manufacture  of  emery-papers,  &c  With 
organised  production,  however,  there  is  a  prospect  of 
lower  prices  in  the  future. — J.  F.  B. 

Cellulose  and  paper  industry  of  Sweden.     For.  Off.  Ann. 
Ser.  No.  3560. 

The  past  year  shows  a  great  advance  in  both  the  prices 
of  sulphite  pulp  and  the  amount  manufactured.  The 
former,  which  in  1903  were  down  at  67.  7s.  9rf.  f.o.b.,  rose 
in  1905  to  SI.  (is.  Sd.  and  upwards. 

A  number  of  new  mills  are  in  course  of  erection,  but 
the  workshop  strike  has  probably  kept  back  some  of  them. 
The  progress  made  by  the  sulphite  industry  will  jbe 
seen  from  the  following  figures: — 1891,  24,000  tons; 
1896,  62,000  tons;  1901,  140,000  tons;  1905,  270,000 
tons. 

Sulphate  cellulose  shows  no  corresponding  increase, 
but  as  regards  prices  it  followed  pretty  nearly  those  of 
sulphite. 

The  paper  industry  on  the  whole  did  well  during  1905. 
The  mills  were  kept  fully  occupied  and  there  was  some 
improvement  in  prices,  especially  as  regards  sulphate 
cellulose  and  strong  papers.  The  better  prices  obtained 
for  the  above-mentioned  kinds  of  paper  are  ascribedjto 
an  agreement  made  several  years  ago  between  the 
local  manufacturers  to  prevent  undue  rivalry  with  each 
other,  while  makers  of  other  papers,  esjiecially  sulphite 
bag  papers,  paper  for  newspapers,  and  packing  paper, 
are  said  to  be  still  indulging  in  the  keenest  competition. 
The  export  of  paper  generally  is  steadily  increasing. 
Of  the  amount  that  is  exported,  the  United  Kingdom 
at  present  takes  the  largest  share.  So  many  new  factories 
are  either  planned  or  actually  being  erected  that  a^very 
considerable  increase  is  expected  soon  in  the  production 
of  sulphite  cellulose.  Of  this  increase  it  is  calculated 
that  about  100,000  tons  more  pulp  will  be  exported 
annually  in  a  half-manufactured  condition,  while  a  certain 
amount  will  remain  in  the  country  to  be  worked^up- 
into  paper. 

The    following    table     shows    the    amount    of     paper 
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exported  h Sweden  '"  the  United  Kingdom  during  1 1> « ■ 

last    tlir.t    years  :  — 


-  i  \l  I.-    I'm  I 


Printing  Paper 
in  Bolta 


Printing  Pat*  i 

ii.i'  ii 


Papermaking  ;    I  for  . 

Kniffler,  Stonebam,  Mass        I    -    Pal    816,803,  April 


1904 


Cwto 
472.116 


i  «rta 
742.161 

842  452 


'I'll.-  '.'till  value  ol  papei  exported  to  the  United  King- 
dom during  1905  is  estimated  at  over  1,000,000/..  to 
which  may  be  added  a  considerable  amount  ol  pulp 
gent   to  the   British  markets.  [T.B 

For.  Off.    Aim. 
Ser.   So.  3555. 
The  following  are  the  figures  tor  the  exports  of  wood- 
pulp,  cellulose,  &c,  from  Norway: — 


Quantity. 

Value. 

pulp — 

Dry 

Wet        ... 

Cellulose— 

Wet 

Packing  paper 

'"r         190.1 

1905. 
Tons. 

£ 

£ 

19  526            18,396 
15        335,917 

109,650 
14.4S8          14,928 
32,573          33,160 

21,085 
321,822 

130,093 
15,203 

33.458 

60,433 

i 

53.905 
I 

1.071,872 

The  figures  quoted  from  the  official  statistics  include 
Swedish    pulp   and    cellulose    re-exported  :     the   amount 
■dish  cellulose  thus  treated  has  ini  reased  consid<  rably 
of  re  ent  wars— from  12.774  tons  in  1901  to  nearly  2$ 

n  1903,  though  a  slight  drop  to  23,000  tons  occurred 
in  19  >> 

The  demand  for  cellulose  has  increased  of  late  ye 
better  prices  have  been  realised  in  1905  than  for  Bevera! 
years   past,   and   many  of  the  makers  in  the  Drammen 
district   are   said   to   have   disposed   of  their   production 
over    1906   and    1907.      The    stocks    at     the   end   of   the 
year  are   very    moderate    and    prices    keep    firm.     I 
however,   to  be  questioned  whether  this  improvement   in 
the  cellulose  industry  will  last,  as  there  is  a  tendency  to 
build  new  f»  tories.     Two  large  new  factories  are  repoi 
in  Norway,   while  old   factories  are  being  extended,     of 
the  new  production   at    least    40,000   tons  are  expected 
on   the   market   in    1906,  and   the   increase   by  the  elose 
07  or  early  m  1908  i-  estimated  at  150.000  tons. 

The  high  prices  of  mechanical  wood-pulp  which,  owing 
to  scarcity  of  water  power,  ruled  during  the  winter  of 
1904-05,  proved  of  no  stability.  As  soon  as  the  spring 
How  enabled  mills  to  work  at  full  power,  prices  declined 
rapidly  from  21.  10«.  to  2Z,  f.o.b.  per  ton  moist  ;  during 
the  summer  from  1 '.  17-.  to  21.  7s.  f.o.b.  per  ton  moist. 
wrapped  in  hessians,  were  the  best  prices  obtainable 
for  ordinary  brands.  A  recovery  occurred  in  the  autumn 
owing  to  heavy  rains,  thus  nearly  balancing  the  earlier 
reduced  output.  The  year  closed  with  ample  Bl 
but  few  inquiries.  Of  late  it  has  become  more  and  more 
usual  to  ship  wool-pulp  from  Norway  unpacked,  that 
is.  in  bales  bound  together  with  iron  wire  and  protected 
by  sticks,  instead  of  in  canvas  or  jute  as  formerly.  This 
is  stated  to  be  due  to  difficulties  in  inducing  the  autho- 
rities to  grant  the  same  drawback  on  jute  packing 
materials  that  is  accorded  in  Sweden.  [T.R-] 

English  Patents. 

Paper  or  card  :    Sizing  .     F.   Dobler.   Paris.     Eng. 

Pat.   14,789,  July   18.   1905. 

See  Fr.  Pat.  350,035  of  1904  ;  this  J.,  1905,  984.— T  F.B. 

Celluloses  ;  Utilisation  of  Vltx  Europeus  /or  manu- 
facturing artificial  silk,  celluloid,  plastic  matters,  gun- 
cotton,  and  for  any  other  lists.  G.  P.  Horteloup.  Paris. 
Eng.  Pat.  -21.505.  Oct.  23.  1905.  Under  Int.  Cm.. 
Oct    24.    1904. 

See  Fr.  Pat.  347.353  of  1904  ;   this  J..  1905.  344.— T.F.B. 
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The  process  consists  in   heating  a   measured   volume  of 
-i/.-.   Bpraying   the   liquefied   size   into  ■   measured 
volume  of  hot   water  to  produce  an  emulsion,  agitating 
the  emulsion,  and  adding  thereto  a  measured  volun 

-  I.  K    I!. 

Paptrmaking  ;    Apparatus  for  . 

i;     Kniffler,    Stoneham,    .Ma--      l      S,    Pat    816,864, 

April  3,  1906  (see  prei  iract). 

Tiik  apparatus  consists  of   means   for   heating   the 
and  a  receiver  for  the  liquefied  size;    the  receiver  lias  a 
irated  discharging  plate  located  ai  the  upper  end  oi 
[orated  tube  oi  an  emulsifying  chamber.     Tin-  emul- 
sifying chamber  consists    nl    tu acentric    I 

i  one  being  perforated  and  attached  to  the  outei  I 
•  both  ends.  The  liquefied  size  is  discharged  through 
a  perforated  plate  at  the  top  of  the  inner  tube,  whil-' 
of  hot  water  are  forced  through  the  perforations  in  the 
walls  of  the  inner  tube,  -  i  as  to  strike  the  >  te  of  size  at 
an  angle,  and  thereby  disintegrate  them,  bo  as  to  form  an 
emulsion.  The  emulsion  i-  received  in  a  tank,  which  is 
connected  with  another  tank  in  which  the  emulsion  is 
I  with  cold  water. — J.  F.  B. 

Paptrmaking;     Process    /"r    dissolving    size    for    . 

B.  Kniffler,     Stoneham,    .Ma-.     U.S.     Pat.    816,865, 
April  3.  1906.     (Se<    preceding  abstn 

A  MEASURED  volume  of  rosin  size  is  heated  and  is  then 
subjected  m  the  form  nt  small  jet-  oi  the  action 

ireibly  expelled  jets  or  streams  of  hot  water,  in  pre- 
determined relative  proportions,  t..  disintegrate  the 
jets  of  size  and  produce  an  emulsion.  This  emulsion  is 
then   added   to   a   measured   volume   of  cold   water. 

—J.  F.  B. 

Filaments  and  films ;    Manufaeturi   of  from  viscose. 

C.  X.  Waite.  Ass  .  S.W.Pettit.      U.S. Pat. 816,404, 
.March  27.  1906.     V„  page  426. 

Paptt  for  lithographic  prints  ;   Proa  as  of  producing  . 

L.  W.  Noyes,  MechanicsvUle,  X.V.     U.S.  Pat.  816,497, 

March  27.'  1906. 
The  web  of  paper  is  first  passed  through  a  solution  of  size, 
to  fill  up  the  pores,  and  to  provide  a  homogeneous  bui 
the  excess  of  size  is  removed  and  the  paper  is  then  dried. 
An  enamel-coating  composition  consisting  essentially  of 
■  in  is  then  spread  on  the  web,  which  is  finally  dried  by 
hot  air.  all  the  operations  being  performed  in  one  continuous 
process. — J.  F.  B. 

French  Patents. 

Paper  and  cardboard  :    Apparatus  for  impregnating  

on  the  machine  in  thi  course  oj  manufacture.     F.  Dobler. 
Fr.  Pat.  359.930.  Feb.  7.  1905. 

In  order  to  impregnate  the  moist  web  of  paper  after  it 
leaves  the  press  rolls,  n  1-  necessary  to  support  it  on 
moving  bands.  These  bands,  which  also  serve  for  applying 
the  impregnating  solution,  consist  of  aprons  made  of  a 
material  possessing  a  smooth,  impermeable  surface,  e.g., 
caoutchouc,  in  order  to  avoid  frothing.  The  lower  band 
dips  underneath  the  surface  of  the  impregnating  solution 
and  carries  a  thin  layer  of  the  liquid  to  the  under-side  of 
the  paper.  The  same  solution  is  applied  to  the  upper 
surface  of  the  paper  by  spraying  it  over  the  surface  of 
the  upper  band.  Both  band-  with  the  paper  between 
them  then  pass  between  a  pair  of  press-rolls  and  the 
impregnated  paper  passes  on  to  the  drying  cylinders. 

Papermaking     materia!':      Process    for    bleaching    » 

A.   Gagedois.     Fr.    Pat.    300.158,    Dec.    7.    1905. 
For  the  manufacture  of  white  pulp  from  materials  hitherto 
regarded  as  being  incapable  of  being  fully  bleached,  the 
materials  or  pulps  are  boiled  once  or  several  times  with 
a  lime  or  soda  he  in  the  ordinarv  manner   and  are  washed 
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perfectly  free  from  the  reagent.  The  lye-boils  are  followed 
by  hypochlorite  treatment,  once  or  several  times,  and  the 
hypochlorite  is  thoroughly  removed  by  washing.  Bleaching 
proper  is  then  conducted  by  agitating  the  materials  for 
four  to  six  hours  in  a  solution  of  alkali  peroxide  and 
silicate.  This  solution  contains  0-5 — 3  kilos,  of  peroxide 
and  10—30  kilos,  of  liquid  silicate  of  35°  B.  per  100 
kilos,  of  material.  During  the  process  the  temperature  is 
gradually  raised  to  about  S0°  C.  in  order  to  decompose 
the  peroxide.  The  material  is  washed  and  is  then  agitated 
with  a  solution  of  soap  containing  caustic  alkali,  at  a 
temperature  of  40c — 50°  C.  for  one  hour.  The  material  is 
■drained,  treated  again  with  hypochlorite,  washed,  and 
finally  neutralised  with  thiosulphate  solution.  For  the 
manufacture  of  white  paper  from  coloured  rags,  the  rags 
are  steeped  in  a  very  dilute  solution  of  nitric  acid  for 
10 — 12  hours,  prior  to  treatment  in  the  above  manner. 

—J.  F.  B. 

Paper;  Process  of  making impermeable,     lime.  X.  L. 

Duryea  nee  Smith.     Fr.  Pat.  360,276,  Dec.  9,  1905. 

The  paper  is  first  steeped  in  a  hot  solution  containing 
potassium  caseate,  "25  parts  ;  soap,  12  parts  ;  gelatin, 
8  parts ;  and  water,  955  parts.  It  is  then  drained 
and  passed  into  a  second  bath  composed  of  calcium  acetate, 
50  parts,  and  water,  950  parts.  After  soaking  in  this  for 
a  few  minutes,  the  paper  is  dried,  and  is  then  coated  with 
a  solution  of  paraffin  wax,  22  parts  in  petroleum  benzine 
928  parts,  finally  being  dried  and  subjected  to  the  action 
of  hot  rollers.-j.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

{Continued  from  page  393.) 

Pinene  and  camphene  ;   Action  of  mercuric  acitate  solution 

on    .     [Detection    of    camphene    in    essential    oils.~\ 

L.   Balbiano.     Reale  Accad.  dei  Lincei,  1905  ;    through 
J.  Pharm.  Chim.,  1906,  23,  397. 

Pinene. — When  25  grms.  of  pinene  are  agitated  at  intervals 
with  a  solution  of  174'5  grms.  of  mercuric  acetate  in 
700  grms.  of  water,  the  pinene  is  oxidised  into  A6-(6-) 
hydroxymenthenone  (2). 

Camphene. — With  the  same  reagent,  under  similar 
conditions,  camphene  forms  an  additive  crystalline  com- 
pound, C10H,cO(HgC2H3O2)2,  insoluble  in  water  and  in 
ether,  and  therefore  readily  purified.  When  suspended 
in  water  and  treated  with  a  current  of  hydrogen  sulphide 
this  body  is  decomposed,  liberating  camphene. 

To  detect  camphene  in  an  essential  oil,  a  solution  of 
the  same  in  an  equal  volume  of  benzene  is  agitated  with  a 
25  per  cent,  aqueous  solution  of  mercuric  acetate,  and 
set  aside  for  30  days.  The  crystalline  compound  thus 
formed  is  collected,  purified,  and  the  terpene  regenerated 
with  hydrogen  sulphide. — J.  0.  B. 

Compounds  with  an  allyl  side  chain  ;    Difft  rentiation  of 

from  isomer  ides  with  a  propenyl  chain,  by  means  of 
mercuric  acetate.  L.  Balbiano.  Reale  Accad.  dei 
Lincei,  1905,  through  J.  Pharm.  Chim.,  1900,  23, 
395—397. 
With  compounds  having  an  allyl  side  chain,  represented 
by  the  generic  formula  R,CH2.CH  :  CH2,  such  as  methyl- 
chavieol,  safrol,  methyleugenol  and  apiol,  saturated  aqueous 
solution  of  mercuric  acetate  forms  mercury  compounds 
having  the  constitution,  R.C3H5(OH)HgC2H302,  from 
which  the  original  body  may  be  liberated  by 
treatment  with  hydrogen  sulphide.  With  the  isomeric 
propenyl  compounds,  such  as  anethol,  isosafrol, 
isomethyleugenol,  and  isoapiol,  of  the  general  formula 
R.CH :  CH.CHj,  mercuric  acetate  acts  as  an  oxidising 
agent,  and  the  propenyl  compounds  fix  two  hydroxy! 
groups  to  the  ethylene  nucleus,  giving  compounds  with 
the  formula  R.CHOH.CHOH.CHg.  Mercuric  acetate 
affords,  therefore,  a  ready  means  of  distinguishing  these 
isomerides,  for  which,  hitherto,  almost  the  only  dis- 
tinctive reaction  has  been  that  of  nascent  hypoicdous  acid, 
as  shown  by  J.  Bougault  (Comptes  rend.,  1900,  132,  561). 


Safrol  is  taken  as  a  type  of  the  compounds  with  an  allyl 
side  chain.  When  10  grms.  are  agitated  with  100  grms. 
of  a  20  per  cent,  aqueous  solution  of  mercuric  acetate,  the 
safrol  is  slowly  transformed  into  a  dense  syrupy  liquid  ; 
after  eight  days,  this  is  separated,  washed  with  water,  and 
dissolved  in  absolute  alcohol.  The  addition  of  10  or 
12  vols,  of  anhydrous  ether  precipitates  a  trace  of  a  solid 
body,  which  is  filtered  off.  On  distilling  off  the  solvent 
from  the  filtrate,  the  svrupv  residue  is  found  to  have  the 
constitution  CH202  :  c;,H3.C3H-,(OH)HgC.,H302.  On  pass- 
ing hydrogen  sulphide  through  this,  safrol  is 
regenerated. 

Anethol  is  typical  of  the  compounds  with  a  propenyl 
chain.  Twenty  grms.  are  melted  and  shaken  with 
86  grms.  of  mercuric  acetate  dissolved  in  344  grms.  of 
water.  Oxidation  takes  place  almost  immediately,  with 
the  formation  of  mercurous  acetate  ;  after  15  or  20  days 
the  deposit  of  this  salt  is  mixed  with  metallic  mercury 
and  the  supernatant  aqueous  solution  acquires  a  yellowish 
tint.  The  mass  is  then  extracted  with  ether,  the  ethereal 
solution  is  washed  with  sodium  carbonate,  and  the  ether 
distilled  off.  The  residue  thus  obtained  is  the  glycol 
CH3O.C6H4.CHOH.CHOH.CH3.— J.  O.  B. 

Urotropine   (Hexamethylenetetramine)  ;    Decomposition   of 

■ .     R.    Ischidzu   and   T.   Inouve.     J.   Pharm.    Soc, 

Japan,  1906,  1.  Chem.  Centr.,  1906,  1,  1087—1088. 
The  authors  have  investigated  the  decomposition  of 
urotropine,  (CH2)6X4.  especially  by  acids,  viz.,  boiling 
hydrochloric  and  acetic  acids,  dilute  sulphuric,  hydro- 
cliloric,  acetic,  lactic,  succinic  and  salicylic  acids,  and 
Japanese  sake.  In  the  decomposition  by  acids,  the  chief 
products  are  formaldehyde,  carbon  dioxide,  ammonia  and 
methylamine.  The  beginning  of  decomposition  and  the 
amounts  of  the  different  products  formed,  depend  upon 
the  quantity  of  acid,  its  concentration,  the  temperature 
and  the  duration  of  the  action.  With  a  moderate  action 
of  hydrochloric  or  acetic  acid  for  a  definite  period,  2  mols. 
each  of  ammonia  and  methylamine  are  formed  from 
1  mol.  of  urotropine.  With  increase  of  temperature, 
duration  of  action,  and  concentration  of  acid,  the  forma- 
tion of  ammonia  increases,  whilst  that  of  methylamine 
diminishes.  LTnder  suitable  conditions,  however,  the 
quantity  of  methylamine  produced  is  so  large  that  the 
reaction  can  be  used  practically  for  the  preparation  of 
that  compound.  On  distilling  urotropine  with  dilute 
hydrochloric  or  sulphuric  acid,  formaldehyde  is  found  in 
the  distillate  (95  parts  per  100  parts  of  urotropine ; 
theoretically,  128:  100).  Urotropine  is  more  stable  in 
alkaline  than  in  neutral  solutions  :  even  by  simple  boiling 
with  water,  formaldehyde  is  produced.  A  not  incon- 
siderable quantity  of  formaldehyde  is  also  produced  in  sake 
preserved  by  addition  of  urotropine. — A.  S. 

Phenuldi  unfit  i/l  pyrazolone  [Antipyrine]  and  its  more 
important  derivatives;  Isonitroso-reaclivn  of  - — — . 
F.  Sperling.     XXIII.,  page  445. 

Acids  ;   Detection  of  some .     V.  Castellana.    XXHL, 

page  445. 

English  Patent. 

lo-Alkyltr  m  i  uo-i^th  ylben  zoates  ;         Manufacture      of . 

A.   Zimmermann,   London.     From   Chem.   Fab.   vorm. 
E.  Sohering,  Berlin.     Eng.  Pat.  15,456,  July  27,  1905. 

Ai.kylamino-ethanols  or  their  salts  are  treated  under 
suitable  conditions  with  a  benzoylating  agent,  such  as 
benzoic  anhydride  or  benzoyl  chloride.  The  benzoylated 
product  is  isolated  and  purified  either  in  the  form  of  the 
free  base  or  of  one  ol  its  salts,  e.g.,  the  hydrochloride 
or  oxalate.  These  compounds  are  utilised  as  local 
anaesthetics. — J.  F.  B. 

United  States  Patent. 

Magnesium  perborate.  O.  Liebknecht,  Frankfort  on  Maine, 
Germany,  Assignor  to  The  Roessler  and  Hasslacher 
Chemical  Co.,  Xew  York.     U.S.  Pat.  816,925,  April  3, 

1906. 

See  Ger.  Pat,  165,279  of  1904  ;  following  these.— T.F.B. 
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Ih ■ilkylhiirliituric     acids  :      Process    of     making     . 

It     Conrad,     AschafTenburg,     Germany      D.S.     P  I 

817,159,  April  1".  I 

See  Kr.  IV  364,452  oi  L905  ;  thisj  .  1905,  1125.-    T.  I     B 

I:      oylalkylaminoeOumols  and  process   of    making 
T.    Emilewicz,    Assignor   in   Chem.    Fabr.   auf   Actien, 
Torm.  E.  Sobering,  Berlin.     I   S   Pal   817,164,  ^pril  10, 
1906. 

See  Eng.  Pat.  IS,456of  1905;  preceding  these.— T.  F.  B. 

Acetylene  chloridt  ;    Proa  it  of  mating .     H.  Pn 

Neustassfurt,  Germany.     D.S.   Pat  817,188,  April  10, 
1906 

See  Fr.  Pat,  355,770  of  1905  ;   this  J.,  1905.  1255.— T.F.B. 


French  Patent*. 

Dialkyfbarbituric    acids  :      Process    of    preparing . 

Farbwerke  vorm.   Meister,   Lucius  and  Bruning,    Fr. 

Pat.  359,820,  Feb.  :!.  1  905. 
See  U.S.  Pat  790,116  of  1905:  this  J..  1905.  749.— T.F.B. 

Dialhulmalonylureas  :    Process  of  making  .     Farb- 

werke  vorm.   Meister,  Lucius  und   Bruning.     Fr.   Pat. 
360,334.  Pec.  11.  1905.     Under  Int.  Conv..  Jan.  9.  1905. 

See  Eng.  Pat.  -20,275  of  1905  ;  this  J.,  1900.  233.  — T.  F.  R. 
German  Patents. 

Morphine    all)/!    ethers!      Process    for    preparing    brom- 

alkyiates    of .     J.    D.    Riedel,    A.-G.     Ger.    Pat. 

166,362,   May  28,   1904. 

The  alky]  ethers  of  morphine  (e.g..  codeine,  &e.)  are  con- 
verted into  the  quaternary  bases  by  means  of  alkyl  bromides 
in  the  usual  manner,  or  a  quaternary  morphine  bromo- 
alkylate  is  converted  into  its  alkvl  ethers  in  the  known 
way,  or  morphine  is  treated  with  1  mol.  of  alkali  and 
2  or  more  mols.  of  alkyl  bromide  :  each  of  these  methods 
Tesults  in  the  formation  of  the  bromoalkylates  of  codeine 
or  its  homologues,  which  are  of  medicinal  value.  (Sw 
also  U.S.  Pat!  780.619  of  1905,  and  Or.  Pat.  158,620 
of  1903  ;   this  J.,  1905,  209  and  750.  i— T.  F.  B. 

Bserine  ;    Process  of  preparing  a  salt  of which  does 

not   become   coloured.     E.    Merck.     Ger.    Pat.    100.310, 
Feb.  24.  1905. 

A  SUITABLE  solution  of  eserine  is  treated  with  sulphurous 
acid,  and  the  resulting  solution  evaporated.  The  salt 
thus  obtained  differs  from  the  sulphate  and  other  salts 
of  eserine  in  that  its  aqueous  solutions  do  not  turn  red, 
but  remain  colourless. — T.  F.  B. 

Coal-far    oils:     Process    for    preparing    dennatologicalli/ 

active.   high-healing tehich   do  not  darken.     Knoll 

und  Co.     Ger.  Pat.   166,975.  May  31.  1903.     Will.  .. 
page  440. 

Peptone  preparation  containing  iron  thiocyanate';   Pr> 

for    preparing .      M.    Baum.      Ger.    Pat.    166,361, 

"  t.  3,  1903. 
A   pet-tone   preparation   containing   iron   thiocyanate   is 
•obtained  by  treating  iron  thiocyanate.  containing  »■>. 
of  ferric  hydroxide,  with  an  aqueous  solution  of  albumin, 
and     mixing     the     precipitate     with     pepsin-hydrochloric 
acid  ("  Pcpsinsalzsaure  "  I. — T.  F.  B. 

Tri-iminobarbituric  Acid*  ;    Process  for  preparing  . 

E.    Merck,     tier.    Pat.    165,692,   Feb.    11,    1904. 

TRi-ijiiNoBABBlTrRlc  acids  are  obtained  by  condensing 
guanidine  (or  its  homologues  or  derivatives)  with  malo- 
nitrile  or  its  mono-  or  di-alkyl  derivatives,  in  presence  of 
alcoholates.  alkali  metals,  or  alkali  amides,  or  even 
■without  condensing  agents. — T.  F.  B. 

Diiminobarbituric    acids:     Process    for    preparing    ■ . 

E.  Merck.     Ger.  Pat.  166,448,  Feb.  11.  1904. 

Malonitrjle.  or  a  mono-  or  dialkyl  nialonitrile,  is  con- 
densed with  urea  or  a  suitable  derivative  thereof,  with 


or  without   the  assistance  "i  og  agent 

product   oi  in.ri   i~  a  4.6-di-iminobarbiturio  acid. 

i  tempore   pre  eding  abstm  1. 1    T.  F.  B. 

Barbituric    and    derivatives,      /v, <-,.*.<    fur    convt 
6-alkylated  diami 

tht  to  "i .     E.  Merck.     I  -ft.  Pat  165,693, 

l    i      11.    1904.     Addition  to  Ger.   Pat    156,385,  July 
12.  1903. 

Ai.kyi.h wtHmnii  acids  arc  obtained  by  heating  with 
dilute  acids  the  corresponding  5-alkyl-4.6-dlamino-2- 
oxypyrimidines  or  -2.4.6-triaminopyrimidinea  (di-  nr  tri- 
iminobarbituric  acids:  see  two  preceding  abstracts), 
2  or  3  mols.  of  ammonia  being  eliminated.      I.  I'.  I!. 

C.C-Dialkyl-2-arylimino-    and    ■2-arylhydrazinobarbituric 

acids;      Process    for    preparing .     A.     Einlmni 

Ger.  Pat  166,266,  Dec.  11.  1904. 

I  >i  u.KYUi  Ai-.m  1 1  in.  acids  arc  ..inverted  by  condensation 
with  aromatic  amino-compounds  or  hydrazines,  into 
dialkyl-2-aryliminobarbituric  acids  or  "  dialkyl-2-arvl- 
hvdrazinoharhituric  acids  respectively.  These  derivatives 
converted  into  dialkylbarbituric  acids  by  heating 
with   mineral   acids. — T.  P.  B. 

i.~>-Diamino-2Xt-dioji/purimidiio  8  :    Process  for  preparing 

.     E.  Merck.'  Ger.   Pat   166,267,  March  7.   1905 

Addition  to  Ger.  Pat.  161,493,  March  3.  1904, 

l  -  A  mini  i-.">- I1..NITROSO-2.6-DIOXYPVKIMIDINES  (see  Ger 
Pat.  101.493:  this  J..  1905,  1030)  are  reduced  elc.tr.,- 
lytically  to  4..i-dianiino-2.0-dioxypyrimidines  ;  the  latter 
are  thus  obtained  in  a  much  purer  condition  than  when 
reduction  has  been  effected  by  means  of  metals. — T.  F.  B. 

Zinc   perborati  :    Process  of   pn  paring .     Deutsche 

Gold-  and  Silber-scheide  AnstaJt  vorm.  Boessler     Ger 
Pat  165,278,  July  14.  1904. 

Zinc  perborate  is  obtained  either  by  the  action  of  sodium 
peroxide  or  its  hydrate,  and  boric  acid  or  sodium  perborate 
on  a  zinc  salt,  or  from  boric  acid  and  zinc  peroxide  hydrate. 
For  example.  2S7  parts  of  crystallised  zinc  sulphate  are 

■Ivecl  in  about  000  parts  of  water.  li>2  parts  of 
acid  are  stirred  in.  and  then  SO  parts  of  97  per  cent. 
sodium  peroxide  are  added,  the  solution  being  kept  cool, 
and  stirred  for  about  half  an  hour.  The  product  is  freed 
from  sodium  sulphate  by  decantation  with  water.  It 
is  a  white,  amorphous  powder,  applicable  to  dermatology. 

— T.  F.  B. 
Magnesium     perborati:      Process    of    preparing     — — . 
Deutsche     Gold-     und     Silberacheide     Anstalt     vorm. 
Roessler.     Ger.  Pat.  105.279.  Oct  30.  1904.     Addition 
to  Ger.  Pat.   165,278  isee  preceding  abstract). 
The  processes  for  preparing  zinc  perborate,  described  in 
the  preceding  abstract,   are  also  applicable  to  the   pre- 
paration  of   magnesium    perforate,    the   magnesium   salt 
being  substituted  for  the  zinc  salt   in  each  case.     Mag- 
nesium   perborate   is    a    very    stable,    white,    amorphous 
substance,  and  is  said  to  be  of  value  in  bleaching  proc 
and  also  medicinally. — T.  F.  B. 

Isovaleric  acid  benzyl  ester;  Process  of  preparing  . 

Farbenfabr.  vorm.  F.  Baver  mid  Co.     Ger.  Pat.  105.S97, 

Aug.   111.   I',iii4. 

The  benzyl  ester  of  isovaleric  acid  is  obtained  in  the 
usual  manner  from  benzyl  alcohol  and  a  derivative  of 
isovaleric  acid.  It  is  said  to  possess  sedative  properties. 
An  isomeride.  prepared  from  methvlethvlacetic  acid, 
has  no  definite  physiological  action.— T.  F.  B. 

Tannin  with  formaldehyde  and  acid  amides  ;    Process  for 

preparing  condensation   products  from  .     A.   Vos- 

winkel.  Ger.  Pat  165,980,  Nov.  22.  1904.  Addition 
to  Ger.  Pat.  100.273.  Nov.  6,  1903  (this  J..  1905,  l'i3U). 
Tannin  and  formaldehyde  are  condensed  with  acid 
amides  other  than  urea  and  the  tirethanes,  by  the  method 
described  in  the  principal  patent.  The  products  have 
the  general  formula  C14H909.CH.2.XH.C'U.R,  and  are 
stated  to  be  of  medicinal  value.— T"  F.  B. 
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XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

((  ontinued  from  page  393.) 

Development;    The  theory  of  alkaline  with  notes  on 

the  affinities  of  certain  reducing  age  nts.  S.  E.  Sheppard. 
Chem.  Sue.  Trans..  1906,  89.  530—550. 
At  moderate  concentrations,  1  mol.  of  hydroxylamine 
reduces  1  mol.  of  silver  salt,  but,  in  the  case  of  great  dilu- 
tions, 2  niols.  The  oxidation  product  in  the  first  case  is 
nitrogen,  and  in  the  second,  nitrous  oxide  :  1  mol.  of 
hydrogen  peroxide  reduces  1  mol.  of  silver  salt,  probably 
according  to  the  equation  2H202+Ag20=2Ag+H20  + 
'_'( l2  +  H.,^  hydrogen  being  one  of  the  products  of  the 
reaction?  The  following  table  gives  a  summary  of  the 
results  obtained :  R  is  the  reducing  power,  i.e..  the 
number  of  molecules  of  silver  bromide  reduced  by  1  moL 
of  the  developer.  K  =  velocity  of  development  in  X/10 
solution  at  20*  C.  T.C.  =  temperature  coefficient 
(  =  K+10/K).  F  =  energy,  or  concentration  of  bromide 
producing  the  same  retardation  as  X/100  bromide  with 
ferrous  oxalate  : — 


Developer. 

B. 

K. 

T.C. 

F. 

Hydrogen  peroxide 

1 

1 

1 

2 

T— 2* 

1—2' 

0-061 
0-305 

0-146 
0-550 
0-500 

1-70 
2-10 

2-80 

1-5 

1-25 

0-01  X 

0-0113  N 

0-0052  X 

/'-Aminophenol      

Methyl-p-aminophenol 

0-0073  X 

0-034  X 

*  According  to  concentration. 

The  developing  equivalence  of  alkali  hydroxides  is  the 
same  as  their  affinity  constants  as  bases,  the- effect  depend- 
ing only  on  the  concentration  of  the  hydroxy]  ions.  The 
value  of  carbonates  and  other  salts  in  development, 
depends,  therefore,  solely  on  their  hydrolysis  and  on  the 
formation  of  hydroxy]  ions  thereby.  A  curious  result 
was  obtained  with  quinol,  using  X  211  alkali  hydroxide  ; 
up  to  X/40  qninol,  the  velocity  of  development  is  pro- 
portional to  the  concentration  of  the  quinol.  but  at  X  411 
a  maximum  is  reached,  which,  is  maintained  up  to  a 
concentration  of  X  '20,  after  which  the  velocity  declines. 
With  X  4n  quinol,  increase  of  alkali  up  to  51/20  increases 
the  velocity  at  a  greater  rate  than  the  concentration,  but 
a  maximum  is  attained  at  1  mol.  of  qninol  to  2  of  alkali. 
In  the  case  of  p-aminophenol,  the  velocity  of  development 
was  approximately  proportional  to  the  concentration 
of  the  alkali,  and  inversely  to  the  volume  when  alkali 
and  reducer  were  in  equimolec.ular  proportions. — T.F.B. 

United  States  Patent. 

Photography ;     Seducing    agent    or    composition    /or    use 

in  .     H.  E.  Smith,  London.     U.S.  Pat.  816,751, 

April  3,  1906. 

See  Eng.  Pat.  6276  of  1905  ;   this  J.,  1905,  751.— T.  F.  B. 

French  Patent. 

Photographic  imiges  ;    Process  of  obtaining  .     G.  X. 

Pifer.     Fr.  Pat.  359,768,  Nov.  6,  1905. 

See  U.S.  Pat,  804,038  of  1905 ;   this  J.,  1905, 1255.— T.F.B. 

German'  Patent. 

Catechol ;  Process  for  preparing  alkali  compounds  of . 

[Photographic  developers.']  Farbwerke  vorm.  Jleister, 
Lucius  und  Briining.  Ger.  Pat.  164,666,  Aug.  19, 
1904. 

Alkali  salts  of  catechol  of  the  general  composition, 
<:,,H4(OH)(O.M).C6H4(OH)»,  are  obtained  by  treating 
catechol  with  a  solution  of  the  theoretical  quantity  of 
alkali  hydroxide  or  of  a  salt  with  an  alkaline  reaction  : 
the  sulphites  are  most  suitable,  as  they  prevent  oxidation 
of  the  catechol.    This  affords  a  simple  method  of  isolating 


catechol  from  impure,  coloured  solutions,  and  obtaining 
it  in  a  form  suitable  for  photographic  purposes,  the  new 
compounds  being  readily  cry-tallisable.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    Etc. 

(Continued  from  page  393.) 

Explosion  ;       Circumstances     attending     an which 

occurred  at  Nether  Walstead.  near  Hayward's  Heath, 
Sussex,  on  Oct.  26,  1905.  By  Capt.  M.  B.  Lloyd.  H.M. 
Inspector  of  Explosives. 
A  quantity  of  gelignite  cartridges  stored  in  a  portable 
copper  magazine  for  use  in  blasting  operations  in  the 
construction  of  a  sewer,  exploded  in  the  vicinity  of  a 
shed  and  killed  the  ganger  who  was  standing  in  the 
doorway  of  the  shed.  Xear  the  doorway  was  a  "  fire- 
devil."  and  the  evidence  indicates  that  the  box  had  been 
placed  over  the  fire  by  the  ganger  in  order  to  thaw  the 
cartridges  which  had  frozen,  owing  to  the  cold  weather 
prevailing  at  the  time,  suitable  warming  pans  not  having 
been  supplied.  The  contractors  are.  it  is  considered,  partly 
to  blame  lor  not  having  provided  wanning  pans,  for  expe- 
rience has  shown  that  even  as  early  as  August,  nitroglycerin 
explosives  are  liable  to  freeze.  Had  such  warming  pans 
been  provided  the  accident  could  not  have  happened. 
It  is  recommended  that  action  should  be  taken  by  the  police 
to  prevent  the  issue  of  certificate-  to  persons  who  are 
not  in  possession  of  proper  warming  pans. — B.  J.  S. 

Xyloidins.  C.  Haeussermann.  Z.  ges  Schiess-  u.  Spreng- 
stoffwesen,  1906,  1,  39.     Chem.  Centr.,  1906,  1,  1196. 

Ten  gnus,  of  cotton-wool  were  treated  with  2  kilos, 
of  nitric  arid  (sp.  gr.  1-473)  at  10  — 12  ('. ;  the  honey-like 
mass  produced,  was  allowed  to  stand  for  24  hours  at  the 
ordinary  temperature,  filtered  through  gun-cotton,  and 
poured  into  water.  The  xyloidin  which  separated,  was 
washed  free  from  acid  and  dried.  It  formed  a  white 
powder,  with  a  somewhat  greenish  tinge,  which  decom- 
posed at  195*  C.  with  a  slight  explosion,  but  when  ignited 
in  the  air,  burned  fairly  rapidly  but  quietly.  It  dissolved 
gradually  in  glacial  acetic  acid,  but  only  swelled  in  acetone 
and  ethyl  acetate.  The  product  obtained  by  treating 
it  with  sodium  hydrosulphide  or  ammonium  hydro- 
sulphide,  dissolved  whilst  moist  almost  completely  in 
a  10  per  cent,  solution  of  sodium  hydroxide,  but  could 
be  reprecipitated  from  the  solution  by  acids,  salts  and 
alcohol ;  it  also  exhibited  the  other  characteristic  pro- 
perties of  acid-cellulose  (see  this  J.,  1899.  940).  The 
product  obtained  by  denitrating  a  xyloidin  richer  in 
nitrogen,  prepared  by  precipitating  with  water  a  clear 
solution  of  gun-cotton  in  40  times  its  weight  of  nitric 
acid  (sp.  gr.  1-5)  was  also  found  to  be  acid-cellulose. 
Collodion-cotton  and  gun-cotton  dissolve  in  nitric  acid 
of  sp.  gr.  1-473  at  the  ordinary  temperature,  but  only 
very  slowly  and  not  completely. — A.  S. 

Japanese  powder  and  explosives.  A.  Saposhnikow.  Z. 
ges.  Schiess-  u.  Sprengstoffwesen.  1906,  1,  69 — 70. 
Chem.  Centr.,   1906,   1,   1196. 

The  Japanese  smokeless  powder  for  field-guns  is  stated 
to  consist  of  a  mixture  of  about  40  per  cent,  of  a  collodion- 
pyroxylin  containing  11  per  cent,  of  nitrogen,  and  60  per 
cent,  of  an  insoluble  pyroxylin  containing  13-4  per  cent. 
of  nitrogen.  The  powder  for  mountain-guns  contains 
somewhat  more  of  the  collodion-pyroxylin.  The  rifle- 
powder  is  an  analogous  mixture.  "  Shimose "  is 
identical  with  ordinary  melinite. — A.S. 

English  Patent. 

Explosives  ;   Manufacture  of  nitroglycerine .   Deutsche 

Sprengstoff  Act.  Ges.,  Xobelshof,  Germanv.  Eng. 
Pat.  14.958,  Julv  20,  1905.  Under  Int.  Conv.,  Dec. 
12,  1904. 

See  Fr  Pat.  355,844  of  1905  ;  this  J.,  1905,5  1256.— T.F.B. 


■aj  i:.  igoo.] 


Cl     Will       \\  VU  i  [(   \l.   CHEMISTRY. 


1 1.". 


I'm i bd  States  Pathnt. 

Explosive  compound.     M.  S  Talbot,   I.  A.  Shuter,    Durban 
Administrator).     D.S.  I'm.  816,830,  April  :..   1906 

mi   I'm.    Pat.  20,978  of  1903  i  this  J.,  1904, 1112.     'I   I    B 


XXIII.— ANALYTICAL  CHEMISTRY. 


nitrate,  ""'I   then   tested   in   '!"■  manner  di   cribed.     The 
teal   permits  ol  the  detect  ion  of  0*5  mgri 
it   i-  stated. 
If  formic,   acetic,    butyric,    valeric,   pelargon 

benzoic,   salicylic,   or   tami<    acids,   or   theii    salt 

;  aaphtho]  be  heated  with  potassium  ethyl  they 

fui  In-  identified  by  the  characteristic  odour  "I  the  esters 

produced.     By  using  potassium  methyl  Bulphate  in  place 

of    potassium-ethyl    sulphate,    inthranil        icid    can    be 

leteoted  in  .i  similar  manner.      \.  S. 


1 1  'oj  tin  hi  i  from  pagi   39S  I 

APP  HIATUS,    ETi  . 

rimtter ;     Alcohol .    for    coal    tutting.     \\ .     M. 

Wallai  e      Engin  i  ring,   1906,  81  527—528. 

The  author  substitutes  alcohol  for  water  as  the  expandin  j 
lii|iiiil  in  the  Carpenter  calorimeter,  in  which  the  coal 
is  burned  in  oxygen  gas  in  a  small  chamber  Burrounded  bj 
water,  the  expansion  of  which  is  used  to  indicate  the  heal 
value  of  tlu-  coal.  The  advantages  of  alcohol  are:  (l)its 
uniform  expansion,  which  makes  ii  unnecessary  to  work 
always  at  tne  same  temperature;  (2)  its  large  coefficient 
of  expansion;  (3)  it-  1""  specific  heat.  Time  may  b<- 
saved,  therefore,  by  the  use  of  a  smaller  quantity  of  coal, 
it  being  found  that  only  0'6  grm.  of  Welsh  coal  cave  a 
rise  in  the  tube  of  more  than  30  ins.  Instead  of  correcting 
for  radiation  by  allowing  the  apparatus  to  cool  during 
a  period  of  time  e*|ual  to  that  of  combustion,  a  more 
accurate  method  is  recommended.  The  rate  of  radiation 
per  minute  is  taken  before  combustion,  and  with  the 
oxygen  flowing.  During  combustion  the  alcohol  rises 
rapidly,  but  towards  the  end  this  changes  suddenly  to  a 
slow  erawl.  The  time  is  noted  at  this  change,  and  one- 
minute  readings  are  taken  until  the  maximum  is  reached, 
and  for  1(1  minutes  afterwards,  with  the  oxygen  still  flowing. 
The  mean  of  the  extreme  rates  of  cooling  is  then  used 
to  correct  the  temperature  after  the  rapid  rise,  and  the 
true  maximum  temperature  is  determined  by  adding  the 
highest  rate  of  cooling  successively  to  the  subsequent 
readings, 

A  tube  is  fixed  to  the  apparatus  for  collecting  the 
gaseous  products  of  combustion  for  measurement  and 
analysis,  and  it  is  claimed  that  with  this  instrument  a 
determination  of  calorific  value,  ash.  water,  carbon,  and 
hydrogen,   can    be   made   in   half  an  hour. — F.  SoDN. 


IXORGANIC— QUALITATIVE. 

Acids;    Detection    of    some   .     [Boric   acid    in    mill;.] 

V.    Castellan*.     Gaz.   chim,   ital.,    190G,   38,    106— 108^ 

-Mi  1ST  of  the  reactions  for  the  detection  of  boric  acid  depend 
upon  the  green  coloration  of  the  flame,  but  such  reactions 
are  not  reliable  in  presence  of  copper  or  halogen  compounds. 
The  author  recommends  carrying  out  the  test  in  the  follow- 
ing manner  : — A  mixture  of  the  substance  under  examina- 
tion, with  excess  of  potassium-ethyl  sulphate,  is  heated  in  a 
test-tube,  and  the  vapour  ignited.  Organic  substances,  such 
a-  milk,  are  incinerated,  the  ash  ignited  with  potassium 


INOSOANIC    QUANTITATIVE. 

Electrolysis;     Analytical     eparati  metals   by   . 

\.  Hollard.     Bull.  Soc,  d  Eni  I  i  talL, 

1906,8,78     85. 

The  problem  of  separating  and  successive!;  no  iting  two 
metals  by  alterati >f  potential  difference  in  the  electro- 
cell,  is  in  but  few  cases  s  directly  soluble  one  :  in 
the  case  of  many  metals  the  polarisation-pressuri 
than  that  of  hydrogen,  and  they  can  ordj  be  depo 
concurrently  with  the  liberation  of  hydrogen.  Two 
methods  may  allon  the  attainment  of  the  object  :  1.  The 
conversion  of  one  metal  into  a  compound  with  complex 
eg.,  arsenic  into  an  arsenate,  iron  into  a  feiTOCyanide, 
,\  ■  -  ;  2.  The  prevention  of  the  evolution  of  gas  at  cathode 
and  anode.  >.;/..  addition  of  a  -alt  Buch  a-  magnesium 
sulphate,  which  forms  complex  ions  containing  hydrogen, 
ami  thus  raises  the  potential,  requisite  to  c\  ol\  e  hydrogen 
at  the  cathode:  also  addition  of  sulphurous  acid  in  the 
anode  cell,  to  absorb  anodic  oxygen  ;  use  •>!  a  cathode 
coated  with  tin.  cadmium,  or  lead.— J.  T.  1). 

Chloric  acid;  Preparation  of  pun ,  and  its  applica- 
tion as  mi  oxidising  agent.  V.  Bernard.  VII.,  page 
426. 


ORGAXIC—QIAI.ITATI  VK. 

Phenyldimethylpyrazolom      [Antipyrine"\     and     its     more 

important     derivatives;      Isonitroso-reaction     of    . 

F.  Sperling.   'Z.  Oesterr.  Apoth.-Ver.,  1900,  44,  51—52. 
Chem.  Centr.,  1900.  1.  1118. 

According  to  the  German  Pharmacopoeia  2  c.c.  of  an 
aqueous  solution  (1:100)  of  antipyrine  are  coloured  green 
by  two  drops  of  fuming  nitric  acid,  whilst  after  heating  to 
boiling  and  adding  more  nitric  acid,  a  red  coloration  is 
produced.  The  author  rinds  that  sometimes  instead  of  the 
red  colour  with  excess  of  hot  nitric  acid,  a  brownish  tint  is 
produced,  owing  to  secondary  reactions,  and  he  therefore 
recommends  the  following  test.  2 — 3  e.e.  of  the  aqueous 
solution  (1:100)  of  antipyrine  are  treated  with  two  drops  of 
fuming  nitric  acid,  and  after  the  green  colour  has  appeared. 
about  5  e.e.  of  concentrated  sulphuric  acid  are  introduced 
so  a>s  to  form  a  lower  layer.  A  cherry- red  colour  forms 
at  the  zone  of  contact,  and  on  agitation,  spreads 
throughout  the  whole  of  the  liquid.  The  reaction  is 
characteristic  of  antipyrine  and  its  derivatives,  with  the 
exception  of  aminopyrine.  The  behaviour  of  different 
compounds  in  this  test  are  shown  in  the  following  table. 


2  c.c.  of  a  solution 
of  strength. 


Addition  of  fuming  nitric 
acid  causes 


Addition  of  concentrated 
sulphuric  acid  causes 


Salicylic  acid     

Quinine  sulphate 

Quinine  hydrochloride     

Cocaine  hydrochloride   

-Codeine  hydrochloride     

Phenol     

Resorcinol 

Antipyrine      

Antipyrine  salicylate    

Migranine  (antipyrine-caffeine  citrate) 
Pyramidone  (dimethylaminoantipvrinei 
Tussul  (antipyrine  niandelate) 


1:500 
1:1011 
1:200 
1:100 
l:li"l 
1:100 
1:100 
1:100 
1:200 
1:11111 
1:100 
1:100 


yellow  coloration 

yellowish-brown  coloration 

green  coloration 


violet  coloration 
green  coloration 


golden-yellow  coloration. 


solution  remains  colourless, 
orange-yellow  coloration, 
reddish-brown  coloration.* 

„     t 
cherry-red  ring. 


yellow  coloration, 
cherry-red  ring. 


•  Turbidity,     t  Vigorous  evolution  of  gas. 


—A.  S. 
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Pincne  and  camphene  ;   Action  of  mercuric  acetate  solution 

on    .     [Detection    of   eamphene    in    essential    oils.] 

L.  Balbiano.     XX.,  page  442. 

ORG  A  XIC—Q  UA  XTITA  Tl  YE. 

Nitrotoluene  ;     Detection    and    determination    of   in 

nitrobenzene,  and  of  toluene  in  benzene.     P.  N.  Raikow 
and  F.  E.  Uerkewitscb,     Chem.-Zeit.  1906,  30,  295—296. 

When  nitrotoluene  is  treated  with  powdered  potassium 
hydroxide,  a  brown  coloration  is  developed.  Nitrobenzene 
gives  a  similar  reaction,  although  decidedly  weaker  in 
intensity.  Powdered  sodium  hydroxide  does  not  react 
with  nitrobenzene  in  the  cold ;  it,  however,  forms  a 
yellowish-brown  compound  with  nitrotoluene,  thus 
rendering  it  possible  to  detect  with  ease  the  presence  of 
the  latter  in  nitrobenzene.  The  reaction  between  sodium 
hydroxide  and  nitrotoluene  is  intensified,  when  petroleum 
spirit  is  used  as  solvent,  in  which  case  it  is  possible  to 
recognise  0-0025  mgrni.  in  1  c.c.  of  the  solution.  In  order 
to  detect  toluene  in  benzene,  the  latter  is  converted  into 
the  nitro  compound  and  examined  for  nitrotoluene  by 
means  of  sodium  hydroxide.  Commercial  benzenes 
purified  for  use  in  analysis  were  found  to  contain  as  much 
as  5  per  cent,  of  toluene,  which  it  was  not  possible  to 
completely  remove  even  by  fractional  recrystallisation. 
To  obtain  pure  benzene  it  is  recommended  to  subject  the 
commercial  article  to  partial  nitration.  Nitrobenzene 
specially  purified  for  analysis  was  always  found  to  contain 
nitrotoluene.  For  the  quantitative  determination  of 
nitrotoluene  in  nitrobenzene  it  is  suggested  to  compare  the 
coloration  yielded  by  sodium  hydroxide  with  that  developed 
by  the  latter  in  nitrobenzene  containing  known  quantities 
of  nitrotoluene. — D.  B. 

Sugar  mixtures  7    Analysis  of .     C.  A.  Browne,  jun. 

J.  Amer.  Chem.  Soc,  1906,  28,  439—453. 

The  cupric-reducing  power  of  any  sugar  would  be  constant 
for  all  concentrations  if  the  quantity  of  copper  remaining 
in  solution  could  be  maintained  constant.  The  variation 
in  the  copper  equivalent  for  every  small  increment  in 
the  weight  of  sugar  is  due  to  the  removal  of  copper  from 
solution,  and  can.  therefore,  be  calculated  as  a  function 
of  differences  determined  experimentally,  the  tables  being 
constructed  from  the  expression  so  obtained.  Con- 
sequently, the  ratio  of  the  weights  of  two  sugars  which 
reduce  the  same  amount  of  copper  is  a  constant  at  all 
concentrations.  Thus,  if  the  ratio  of  the  reducing  power 
of  any  sugar  to  that  of  dextrose  be  determined  by  any 
given  method,  e.g.,  Allihn's  method,  the  results  can  be 
calculated  from  one  set  of  tables,  i.e.,  the  dextrose  table. 
The  dextrose  equivalent  of  a  mixture  of  reducing  sugars 
is  equal  to  the  sum  of  the  dextrose  equivalents  of  the 
components. 

If  x  =  percentage  of  component  A  with  a  dextrose  ratio 
of  a,  and  if  y  =  percentage  of  component  B  with  a  dextrose 
ratio  of  b,  then  ax  +  by  =  R  =  percentage  of  total  reducing 
sugars  as  dextrose.  Similarly,  the  polarisation  of  a 
mixture  of  sugars  is  equal  to  the  sum  of  the  polarisations 
of  the  components,  and  if  all  polarisations  are  determined 
on  the  Ventzke  scale,  using  26-048  grms.  per  100  c.c. 
and  a  200  mm.  tube,  the  polarisation  due  to  any  com- 
ponent is  equal  to  its  percentage  multiplied  by  a  polari- 
sation factor  found  by  dividing  the  specific  rotatory  power 
of  the  sugar  by  that  of  sucrose  (+66-5°).  Then,  if  a'  = 
polarisation  factor  of  component  A,  and  (3  =  polarisation 
factor  of  B,  and  if  P  =  polarisation  (Ventzke)  of  the 
mixture,  a'x  +  jiy^V.     Hence 

Z>P— SB       ,         R—  ax 

**•   >t,       a  and  y  =  — jT~ ■ 
a  b — ap  b 

Levidose  and  dextrose. — Dextrose  ratio  of  levulose  = 
0-91.5  ;  polarisation  factors,  dextrose  =  0-793,  levulose  at 
20°  C.  = — 1-356.  The  variations  of  the  rotatory  power  of 
levulose  with  concentration  may  be  neglected,  but 
corrected  values  must  be  used  for  the  polarisation  factor 
when  the  temperature  is  above  or  below  20°  C.  The 
dextrose  ratio  of  invert  sugar  is  0-958,  so  that  the  dextrose 
equivalent  of  inverted  sucrose  is  almost  exactly  equal  to 
the  sucrose. 

Dextrose  and  galactose. — Dextrose  ratio  of  galactose  = 


0-898  ;  polarisation  factor  of  galactose  at  20°  C.  =  1-2L 
This  factor  must  be  corrected  for  variations  in  temperature. 
Owing  to  the  slight  difference  between  the  rotatory  powers 
of  dextrose  and  galactose,  the  inherent  error  is  rather 
high. 

Levidose  and  galactose. — Temperature  corrections  are 
necessary  for  the  polarisation  factors  of  both  sugars. 

L,  vulose  and  arabinose. — Dextrose  ratio  of  arabinose 
=  1-032;  polarisation  factor  of  arabinose  at  20°  C.  = 
1-571.  Only  the  levulose  factor  need  be  corrected  for 
temperature. 

Xylose  and  arabinose. — Dextrose  ratio  of  xylose  = 
0-983  ;  polarisation  factor  of  xylose  =  0-283.  No  tem- 
perature correction  necessary. 

Dextrose,  lei-idose  and  sucrose.— The  polarisation  of  the 


mixture  is  S  +  0-793D— 1-356  L  =  P„ 


Then  if  S=   the 


percentage     of     sucrose    according     to     Clerget,     L2o"  = 


0-793  r,  +S-  r 
2  "08 


and  D  =  R-0'915L. 


There  are  two  sources  of  error  which  require  correction  : 
(a)  Reducing  action  of  sucrose. — This  is  proportional  to 
the  concentration  of  sucrose  and  to  the  amount  of  copper 
remaining  unreduced.  It  is  corrected  as  follows: — The 
amount  of  sucrose  in  the  25  c.c.  of  solution  taken  for 
Allihn's  method  is  divided  by  the  mgrms.  of  dextrose 
equivalent  found  +40,  and  the  quotient  is  subtracted 
from  the  dextrose  equivalent. 

(6)  The  change  in  rotation  of  levulose  in  presence  of 
acid. — This  depends  on  the  quantity  of  levulose  present 
and  on  the  concentration  of  the  acid  in  the  sugar  solution, 
the  Clerget  value  for  sucrose  being  too  high  when  levulose 
is  present.  With  10  c.c.  of  fuming  hydrochloric  acid 
(sp.  gr.  1-18)  and  100  c.c.  of  sugar  solution,  the  percentage 
of  sucrose  (Clerget)  must  be  reduced  by  0-036  for  every 
1  per  cent,  of  levulose  found. — J.  F.  B. 
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(Continued  from  page  395.) 

Metallic     films     produced     by     cathodic     disintegration; 

Dichroism,  double  refraction,  and  conductivity  of . 

C.    Jlaurain.     Comptes  rend.,    1906,    142,    870— S72. 

Films  were  deposited  on  glass  plates  placed  tangentially 
to  a  cylinder  of  which  the  circular  cathode  formed  the 
end.  These  films  showed  dichroism  and  double  refraction  ; 
their  electric  conductivity  varied  with  the  direction, 
its  maximum  and  mimmum  values  coinciding  respectively 
with  the  directions  of  the  luminous  vibrations  most  and 
least  absorbed,  these  being  also  the  directions  of  the 
principal  sections  as  determined  from  the  double  refraction 
Bismuth  showed  these  properties  most  strongly  of  all  the 
metals  which  were  tried.  Similar  results  were  obtained 
when  the  glass  plate  was  parallel  to  the  cathode;  and 
discharge  took  place  through  a  strong  magnetic  field,  the 
lines  of  force  of  which  were  parallel  to  the  cathode  and 
the  glass  plate  ;  in  this  case  the  effects  were  shown  most 
strongly  by  nickel. — J.  T.  D. 

Osmosis  and    osmotic  pressure  ;    Nature  of    the  process 

of ,     with    observations    concerning    dialysis.     L. 

Kahlenberg.     Trans.    Wisconsin   Acad.    Sciences,    Arts 
and  Letters,  19U6,  15,  209—272. 

The  author  first  describes  experiments  in  which  layers 
of  chloroform  and  ether  were  separated  by  a  layer  of 
water,  and  shows  that  in  such  a  case  water  acts  as  a  semi- 
permeable septum,  allowing  ether  to  pass  through  to  the 
chloroform,  but  being  almost  impermeable  for  the  latter. 
The  results  obtained  in  these  experiments  and  of  many 
others  with  solid  membranes  show  that  whether  osmosis 
will  take  place  in  a  given  case  or  not.  depends  upon  the 
specific  nature  of  the  septum  and  of  the  liquids  that 
bathe  it ;  and  if  osmosis  does  occur,  these  factors  also 
determine  the  direction  of  the  main  current  and  the 
magnitude  of  the  pressure  developed.  The  motive  force 
in  osmotic  processes  lies  in  the  specific  attractions  or 
affinities  between  the  liquids  used,  and  also  between  the 
latter    and    the    septum   employed.     For    example,    if_  a> 
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rubber  membrane  be  employed,  the  rabbet  must  In- 
capable oi  dissolving  or  absorbing  one  of  the  liquids 
bathing  it,  end,  further,  the  other  liquid  musl  be  capable 
of  dissolving,  oi  have  an  affinity  for,  the  liquid  absorbed  bj 
the  robber.  If  a  solution  of  cane  sugar  and  pure  water 
be  separated  by  a  rubber  membrane,  ni 
place  With  a  solution  of  sodium  chloride  and  toluene, 
the  robber  swells  and  absorbs  toluene,  l>ut  do  osmosis 
takes    place,    the    brine    being    incapable    oi    extracting 

oe  from  the  swelled  rubber.     It  the  two  liquids  be 
alcohol  and  water  however,  osmosis  takes   place,  the  main 
current  being  from  the  alcohol  to  the  water  ;   in  this 
the  alcohol  is  taken  up  by  the  rubber  and  extracted  from 
the  latter  by  the  water.     It   becomes  possible,  then  I 
by  considering  the  affinity  between  the  two  liquids  and 
between  these  ami  tin-  septum  or  membrane,  t 
whether  osmosis  will  take  place  and  if  it  does,  what  the 
direction  of  the  main  current  will  be.     In  osmotic  pro 
there  is  always  a   current   in   both  directions:    when  a 

in  is  termed  "semi-permeable,"  what  is  meant  is 
that  the  main  current  is  so  much  stronger  than  the  other 
that  the  latter  becomes  negligible.    \  lontchouc 

permeable  membrane  «  hen  it  sepa 
pyridine  solutions  of  silver  nitrate,  lithium  chloride  and 
eane  sugar  from  the  pure  solvent.  To  obtain  accurate 
measurements  of  osmotic  pressure  it  is  necessary  to  well 
stir  the  contents  of  the  osmotic  cell  throughout  the  de 
initiation,  and  the  author  has  devised  an  apparatus  for 
this  purpose.  Results  obtained  in  this  way  show  that 
the  gas  laws  do  not  hold  in  osmotic  processes.  The  con- 
clusions arrived  at  with  respect  to  osmosis  apply  also  to 
dialysis  and  the  passage  of  a  substance  through  a  membrane 
is  quite  independent  of  whether  it  is  a  crystalloid  or  a 
colloid.  For  example,  if  cane  sugar  and  copper  oleate 
be  dissolved  together  in  pyridine  and  the  solution  separated 
from  pure  pyridine  by  means  of  a  vulcanised  caoutchouc 
membrane,  the  copper  oleate  (colloid)  passes  through  the 
septum  and  the  cane  sugar  (crystalloid)  remains  behind. 
Also,  it  the  copper  oleate  be  replaced  1>\  camphor  (a  crys- 
talloid), this  also  passes  through,  leaving  the  cane  sugar 
behind.  Indeed,  in  general,  any  substance  which  is 
soluble  in  both  hydrocarbons  (caoutchouc)  and  in  pyridine 
may  be  separated  from  cane  sugar  by  dialysis,  when  the 
pyridine  solution  of  it  and  the  sugar  is  separated  from 
pure  pyridine  by  a  caoutchouc  septum.  Other  analogous 
separations  with  different  solvents  and  membranes  may 
also  be  effected. — A.  S. 

Osm  otis  ,  through   a  colloidal  membrane. 

J.  Amar.     Comptes  rend.,  1906,  142.  872—874. 

Experiments  with  a  rubber  tobacco  pouch,  thoroughly 
dried,  showed  that  when  it  was  exposed  to  dry  carbon 
dioxide  gas  on  the  inside,  the  amount  of  gas  absorbed  in 
half  an  hour  was  inappreciable  as  the  pressure  was  raised 
from  the  atmospheric  pressure  to  an  excess  of  10  mm. 
of  petrol-column,  then  rose  rapidly  till  an  excess  of 
hi  d,  and  more  slowly  up  to  an  excess  of 
32  mm.,  the  limit  of  the  experiment.  A  similar  membrane 
exposed  on  both  si  rfaces  to  carbon  dioxide  at  a  pressure 
of  40  mm.  of  petrol-column  above  the  atmosphere,  then 
i  air,  retained  30-5  mcrrms.  of  carbon  dioxide 
[area  of  membrane  not  given].  When  the  apparatus  was 
arranged  so  that  either  surface  could  be  exposed  to  the 

tud  the  gas  was  introduced  below  the  surface,  the 
inner  surface  was  impermeable,  while  the  outer  surface 
absorbed  in  45  minutes  1-2 — 1-4  mgrms.  :    when  the  gas 

introduced  above  the  surface  the  inner  surface 
absorbed  1-6 — 2-5,  the  outer  4 — 0  mgrms.  in  45  minutes. 
The  nature  of  the  surface  thus  plays  a  part  in  gaseous 
osmosis,  which  takes  place  according  neither  to  the  laws 
of  Graham  and  Bunsen,  nor  the  theories  of  Stefan  and 
0.  Meyer.^J.  T.  D. 


Trade  Report. 

Spanish  Cemmicai   Trade  in    1906 

Oil  and  i  .,/.  ./..  .ii.nl  21,  104 
The  following  particulars  are  taken  from  a  recent  return: 
Impm i-  .      Ukali  carl  kilos.,  172,51 

icial  col -.  680,324  kilo-.,  217,720?.;    dyi 

2,376,473  kilos.,  99,80W. ;    indigo  an  .   135,438 

kilos.,  59,6001.  ;  raw  petroleum, 28,512,121  kilos., 228,081 
oleaginous  seeds,  39,536,321   kilo-..   743,2801.;    sulphates 
of  potash  and  ammonia,   199,166,268  kilo-  .    i 
tar,   pit.h  and  asphalt,  &c,  25,037,366  kilo..   78,8t 
»a\.    2,301,754    kilo-..     158,4801.     Exports :— Olive    oil, 
34,377,121   kilo-..   1,375,080*. ;    mercury,  1,341,21 

295, .     salt,   358,873,232    kilos.,    143,£ .    common 

soap.    4,760,996     kilos.,    98,8401.      Except    mercury,    no 
-    shown    by    these   exports.     Of   the   imports, 
sulphates  of  potash  and  ammonia  have  ini  reased,  and  the 
chief  falhng-off  occurs  in  dye  extract-. 

Italian  Trade  ns  1905. 

Oil  and  Col.  J.,  April  2s,    1! - 

The  following  are  from  the'  official  statistics  just  i--ued: 
Imports: — Indigo,  535,200  kilos.,  128,4402.;  mineral 
and  coal-tar  colours,   4,509,900   kilos.,   53  .urns 

resins,  15,192,300  kilos.,  187,8001  I  L4,035,900 

kilos.,  633,360/.  ;  cottonseed  oil,  11,979,800  kilos.,  311,4801.; 
heavy  mineral  oils,  31,494,300  kilo-.  364,320!.;  petro- 
leunn  66,492,600  kilos..  531,9601.;  oleaginous  - 
64,587,400  kilo-.  830,840;  copper  sulphate  30,683,700 
kilos..  638,2401.  :  a  notable  increase  is  recorded  in  all 
except  petroleum,  but  copper  sulphate  shows  a 
rather  heavy  falling  off.  Exports  : — Unmaccrated  sumac 
14.751.300  kilos..  88,5201.  :  macerated  sumac,  22,520,700 
kilos.,  144,1201.  :  matches,  3,354,900  kilos.,  195.520/.  ; 
oik   35.475,900  kilos,    1,571,2801.  ;    volatile  oils  and 

ige  essence,  o!'3,015  kilos..  475,0401.;  mercury, 
-'42.7t.i0  kilos..  49,5201.  :  common  soap,  3,365,200  kilos., 
80,7601.;  raw  and  refined  sulphur,  381,128,400  kilos., 
1,568,1201.  The  only  items  which  have  increased  are 
uumacerated  sumac  and  matches. 

United  States  :    Trade  of  in'  1905. 

Oil  and  Col.  J..  April  28,  1 
A  soimaky  of  the  imports  and  exports  of  the  United 
Mates  for  the  twelve  months  ending  December,  1905, 
compiled  by  the  Department  of  Commerce  and  Labour 
at  Washington,  supplies  the  following  figures  : — Imports  : 
Alizarin  and  alizarin  colours,  6,391,188  lb.  ;  argols  or 
crude  tartar.  27,801,725  lb.  ;  crude  asphaltum  or 
bitumen  b<i.7l>>  tons;  coal  tar  colours  and  dyes, 
2,072    dols.  :      cochineal.    83,410    lb.;      cntch    and 

iier,    &-c,     35,211,452    i; .  :     glue,     7,066,037    lb.; 

mi,      32,040,460      lb.;      grease,      325,867      dols.; 
arable,     3,383,399     lb.  :      crude     •  _um, 

1,724,499  lb.;  copal  and  kauri  gum,  24,760,815  lb.; 
indigo,  6,397,625  lb.  ;  bleaching  powder,  104,919,462  lb.  ; 
linseed,  231.039  bushels  ;  whale  and  fish  oil,  S50.727  ; 
other  animal  oil.  150,590  galls.  ;  mineral  oil,  13,725,720 
galls.;  olive  oil,  1,055,660  i.alls. ;  other  fixed  oils. 
5,221,248  dols.  ;  volatile  or  essentia]  oils.  2,606,327  dols.  ; 
paints  and  colours.  1,570,839  dols.  ;  perfumery,  cosmetics, 
fcc,  993.575  dols.  :  crude  phosphate,  56,021  tons  ;  other 
lertilisers,  4,051,003  dols.;  plumbago,  15.50s  tons; 
potassium  chlorate,  42.51U  lb.  :  potassium  chloride. 
214.207,064  lb.  ;  crude  saltpetre.  9.911.534  lb.  ;  all  other 
potash,  82,935,632  lb.  ;  shellac,  132209,883  lb.  ;  fancy, 
perfumed,  and  all  toilet  soap.  1,071,446  lb.  :  all  other  soap, 

J   3     dols.;     caustic    soda.    22245,789    lb.;     sodium 

nitrate,  321.231  tons  ;  "  sal  soda.'   1,943,2301b.  ;  soda  ash, 

-  '7,7491b.  ;   other  salts  of  soda,  11,257,6291b.  :  sponges, 

012.315  dols.  ;    crude  sulphur  or  brimstone.  >3.20l  tons; 

ground  sumac,  14.537,740  lb. 

Exports:     Acids,    335.534    d  etate    of    lime, 

7o.slO.3S2  lb.;  wood  alcohol,  891,813  gals.:  pot 
and  pearl  ashes.  723.932  lb.;  beeswax,  107,192  lb.; 
candles,  7,864.900  lb.;  copper  sulphate.  19,367,179  lb.; 
cottonseed,  23,769,164  lb.;    dyes  and  dyestuffs,  457,990 
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dols.;  flaxseed.  1,409,432  bushels:  glue.  3,121,881  lb.; 
grease  ami  all  Boap  stock.  3.998.383  del.-.:  lampblaek, 
653,021  dols.  :  matches,  02.385  ilnls.  :  naphthas,  including 
all  lighter  products,  28,419,930  i:alls.  ;  com  oil  cake, 
42,454,947  lb.;  cottonseed  oil  cake,  1,214,667,922  lb.; 
linseed  oil  cake,  604,454,483  lb.  :  corn  oil,  3,347,827  galls.  ; 
cottonseed  oil,  53,368,839  galls.  ;  fish  oil,  800,879  L'alls.  ; 
illuminating  oil,  881,450,388  galls.;  lard  oil,  294,491 
galls.;  linseed  oil,  215,667  galls.;  lubricating  oil, 
113,730,205  gall-.:  eiv.de  mineral  oil,  126,185,187  galls. ; 
mineral  oil  residuum,  70,727,877  galls.  ;  peppermint 
oil,  54.039  lb.  :  other  essentia]  oils.  326,881  dols.  ;  other 
vegetable  oil.  lSS.t>4.3  dols.  ;  either  animal  oil.  232,823 
galls. :  whale  oil.  10,224;  "oleooil,"  182,342,771  lb.  ;  paints 
and  colours,  3,506,486  dels.  ;  paraffin  wax,  160,835,882  lb.  : 
perfumery  and  c<  smetics,  499,413  dols.  ;  rosin.  2,258,126 
lb.  ;  toilet  or  fane;  soap,  1,042,185  dols.  ;  all  other  soap, 
44,110,9491b. :  spermaceti.  8-2.013  lb. :  spirits  of  turpentine, 

15,614,323  galls.  :  starch.  68,570,460  lb.  ;  tallow. 
SI, 702.816  lb.  ;    tar.    18,692   lb.  :    turpentine   and   pitch, 

l'.i.Mi"  lirls.  ;  varnish.  775.491  calls.  ;  washing  powder, 
6,308.547  lb.  ;    oxide  of  zinc,  22,560,625  lb. 


New  Books. 

Mixes  en  Quarries  :  General  Report  and  Statistics 

for  1904.     Part  IV.     Colonial  and  Foreign  Statistics. 

[Cd.  2911.]     Wyman  &  Sons,  Fetter  Lane,  E.C.     Price 

Is.  9d. 

The    present    report,    consisting   of   488    fcap.  pages  and 

index,  contains  statistics  as  to  persons  employed,  output, 

and  accidents  at  mines  and  quarries  in  the  British  Colonies 

and    in   foreign   countries,   together  with   a   summary   of 

similar  data  with  retrard  to  the  British  Isles. 


Turpentine     Industry     of     the     United      States. 
Foreign  (Iff.  Mis.  Ser.,  Xo.  047.     [Cd.  2683.]    Price  lid. 

8vo  pamphlet  of  17  pages,  containing  a  description  of 
the  methods  of  extracting  turpentine  in  the  United 
States,  and  an  account  of  the  present  state  of  the  industry 
and  export  trade. 
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Official  Notice. 


Birmingham  Section. 


ANNUAL  GENEKAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Manchester, 
mi  Wednesday,  July  11th  next  and  following  days.  A 
programme  and  request  form  accompany  this  issue. 

In    accordance    with    the  provisions  of   Rule  IS  of  tho 
By-Laws,    notice    is    hereby   given    that    those   members 
Wnoso  names  nre  printed  in  italics  in  tho  list  of  Cow 
(see  Journal  for  April  30th.  p.  3-41)  will   retire   from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Mr  Kustace  Carey  has  been  nominated  to  the  office  of 
President  under  Rule  8 ;  Dr.  E.  G.  Love,  Mr.  A.  Gordon 
Salamon,  and  Mr.  Chas.  Wightman  have  been  nomi- 
nated Vice-Presidents  under  Rule  8;  and  Dr.  E.  Divers, 
F.R.S.,  has  been  nominated  a  Vice-President  under 
Rule  11. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 

Members  ire  hereby  invited  to  nominate  fit  and  proper 
persons  to  lill  four  vacancies  among  the  ordinary  members 
of  the  Council.  Forms  for  this  purpose  can  be  obtained, 
on  application,  from  the  General  Secretary,  or  from  the 
Hon.  Local  Secretaries. 

Extract  /rom  Rule  18  :— "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  mombers  of  the 
Society  who  aie  not  in  arrear  with  their  subscriptions, 
nor  unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  office,  at  least  ono  month  before  the  date  of  the 
\nniial  General  Meeting,  at  which  the  election  to  which 
it  refers  takes  place.  Nor  shall  any  such  nomination  be 
valid  if  the  person  nominated  be  ineligible  for  election 
under  Rules  12  or  15.  No  member  shall  sign  more  than 
one  nomination  form." 


ALTERATION   OF  BY-LAWS. 

With  a  view  to  facilitate  the  voting  of  members  residing 
abroad,  notice  is  hereby  given,  in  accordance  with  Rule  35 
of  the  By-laws,  that  the  Council  will  propose  to  the 
forthcoming  Annual  Genera]  Sleeting  the  amendment  of 
the  Society's  By-laws  as  follows  :  — 

1.  Rule  18.  (a)  That  the  words  '"  At  least  two  months 
before  the  date  of  each  Annual  General  Meeting,"  in  the 
tirst  and  second  lines  thereof,  be  replaced  by  the  words, 
"  In  the  second  issue  of  the  Society's  Journal  for  the 
month  of  April  in  each  year." 

(6)  That  the  words  "  date  of  that  meeting,''  in  the  fourth 
line  thereof,  be  replaced  by  the  words  "  Annual  Meeting 
next  ensuing." 

(e)  That  the  words  "  At  least  one  month  before  the  date 
of;"  in  the  sixth  line  from  the  end  thereof,  be  replaced  by 
the  words  "  not  later  than  the  last  day  of  May  prior  to." 

hat   the  words    "to  the  election    to   take  place  at 
which  it  refers'-  in  the  fifth  line  from  the  end   thereof,  be 
replaced  by  the  words  "  at   which  the  election    to  v, 
the  nomination  refers  is  to  take  plai  < ■." 

•J.  Rule  19. — That  the  words  at  least  live  days  before 
the  commencement  of  the  said  meeting,"  in  the  two  last 
lines  thereof,  be  replaced  by  the  words,  "  in  the  second 
issue  of  the  So*  iety's  Journal  for  the  month  of  May." 

Deaths. 

Bateson,     IWm.     Cuckoo    Lane,     Gateacre,     Liverpool. 
May   12. 

Muir.  Jas.  P..  -J33.  Camden  Road,  Loudon.  N.     Jan.  15. 

Squire,  Dr.  Win.  Stevens,  at  Taorniina,  Sicily.     May  13. 


Meeting  held  at  Birmingham  on   Thursday,   March  25fA, 
1906. 


FROF.    FRA  •. 


\    COMPARISON    OF    ENGLISH    AND    AMERICAN 

METHODS  IN  THER]  FINING  ANHMAM  FACT1  1:1. 

OB  i  OPPER 

BY    FRANK   FLATTEN. 

The  visit  of  the  Society  of  Chemical  Industry  to  tho 
I'nit'  in  tho  autumn  of  1004,  afforded  me  a 

wished  for  opportunity  of  seeing  the  metallurgical 
works  of  that  country.  It  is  astonishing  to  contrast 
the  willingness  with  which  visitors  are  shown  over  these 

:  establishments  in  America,  with  the  secrecy  obs, 
in  this  country— il  must  be  due,  to  some  extent,  to  the 
knowledge  that  the  high  tariff  wall  shuts  out  all  fear  of 

[petition  from  this  country  in  their  market,  and  ■ 

appears  to  be  no  immediate  prospect  of  any  alteration 
in  these  conditions. 

Tracing  the  course  of  the  metal  from  ore  to  finished 
ingot,  copper  occurs  for  the   most   pari    as    jolphj  li 

•  1 1  \-   smelted   in   blast   furnaces    with    or    without  [a 
preliminary  calcining  and  the  Sulphide,  technically  kn 
as  matte,  is  obtained,  the  ganguc  of  the  ore  being  got  rid 
of  in  the  form  of  slag. 

A  later  form  >of  blast  furnace  treatment  is  known  as 
pyritic  smelting — in  tins  method,  by  means  of  a  he 
blast,  the  sulphur  and  iron  present  in  the  ore  are  ntil 
as  fuel,  and  coke  is  almost,  if  not  entirely,  dispensed  with — 
this  process  is  a  most  important  development,  enabling 
ores  occurring  in  out  of  the  way  districts  far  removed 
from  a  coalfield  to  be  treated  on  the  spot,  which  would 
otherwise  not  be  dealt  with  owing  to  the  cost  of  carriage. 

The  copper  smelting  industry  some  years  ago  borrowed 
from  the  steel  trade  the  Bessemer  idea,  and  now  the 
sulphide  of  copper,  or  matte,  is  blown  hi  converters  to 
pig  copper,  the  sulphur  being  consumed  by  the  hot  air 
blast — behaving  very  much  like  the  silicon  in  cast  iron 
under  similar  conditions.  The  converter  pig  now  contains 
about  0','  per  cent,  copper,  with  generally  some  silver  and 
gold,  and  is  cast  into  anodes  and  sent  to  the  electro 
depositing  plants — this  process  separates  the  precious 
metals,  and  the  electro  deposited  copper  is  then  refined 
in  reverberatory  furnaces  and  cast  into  wire  bars,  cakes 
and  ingots. 

The    75-ton    copper    refinery    furnace    is    no     myth 
I    have   seen    a    refinery    containing    1"    such     fur: 
with  the  greater  part  oi  them  in  operation,  and   concede 
all    that   has    been   said    in   their    praise  —hut    when 
onsiders    fully    the    trade    conditions    obtaining    in    the 
two  countries,    it    will   be  seen   that,    desirable    as     many 
American  methods  are,   they  are  frequently  inapplicable 
in  English  works. 

The  term  "  refine,''  as  far  as  American  practice  is 
concerned,  is  a  misnomer — you  will  find  on  referring  to 
any  standard  dictionary  the  word  means  "  to  purify  or 
separate  from  extraneous  matter."  The  copper  charged 
to  American  refineries  being  electro  deposited  is  ah 
aa  pure  as  it  can  be  made,  and  all  they  have  to  do  is  to 
Dge  the  shape  of  the  article  from  eathoiie  plate  to  the 
torm  required,  and  there  we  come  to  the  first  point  in  the 
differing  conditio! 

The  cathode  plates  are  piled  in  the  tut 

I.    and    the  I,    and,    when    all     i 

practically  a  bath  of  pur,.  •  opper  is  obi 
the  wot  e  of  sulphur  taken  up  from  tie 

oxygen  which  is  removed  by  the  usual  method  know 
poling,  that  is,  plunging  beneath  the  surface  of  the  molten 
copper  the  stem  of  a  tree;  the  reducing  gases  from  which 
remove  the  oxygen  from  the  copper  in  just  the  proportion 
required.  The  conditions  are  ideal  for  handling  large 
quantities,  and  I  must  say,  in  justice  to  our  American 
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cousins,  that  they  have  not  been  slow  to  avail  themselves 
of  their  opportunity ;  their  works  are  magnificently 
equipped  and  run  with  machine-like  precision,  to  see 
one  of  these  huge  furnaces  charged  by  means  of  a  system 
of  air  lifts  is  a  revelation,  and  their  capacity  has  steadily 
grown  until  the  present  enormous  tonnage  is  by  no  means 
uncommon,  and  attempts  are  shortly  to  be  made  to  deal 
with  charges  of  100  tons.  Where  the  development  in 
size  of  copper  refining  furnaces  will  stop,  it  is  hard  to  say, 
but  I  incline  to  agree  with  several  American  metallur- 
gists, that  the  limit  has  been  reached ;  the  enormous 
weight  of  the  charge  and  the  corrosive  action  on  the  furnace 
walls  at  one  stage  in  the  refining  process  constitute 
important  factors,  also  the  length  of  time  required 
to  empty  the  furnace,  during  which  a  particular  state  of 
oxidation  termed  "  pitch  "  has  to  lie  maintained,  must 
he  taken  into  account. 

You  have  no  doubt  noticed  in  the  English  market 
quotations  for  copper,  the  word  "  standard."  What  an 
American  refiner  would  make  of  75  tons  of  this  material 
in  one  of  his  furnaces  cannot  be  imagined.  Roughly, 
the  composition  and  necessary  treatment  is  as  follows  : — 
The  copper  percentage  is  96,  the  balance  being  chiefly 
sulphur,   iron  and  arsenic. 

In  dealing  with  a  15-ton  charge  of  this  material,  the 
sulphur  is  the  chief  difficulty  encountered  ;  on  melting 
down,  some  of  this  escapes  by  oxidation,  but  the  melted 
bath  still  contains  sufficient  sulphur  to  keep  the  metal 
in  a  constant  state  of  ebullition,  due  to  the  escape  of 
sulphur  dioxide  from  the  gradual  oxidation  caused  by 
the  atmospheric  oxygen  which  is  now  allowed  to  play 
over  the  surface.  Treating  material  with  1  per  cent,  i 
sulphur,  a  percentage  that  is  often  exceeded  in  standard 
copper,  this  ebullition  continues  frequently  for  two  or 
three  hours,  and  at  the  end  of  this  peri<5d,  sulphur  still 
remains  to  a  sufficient  extent  to  require  several  hours  of 
what  is  known  as  rabbling — that  is,  agitation  of  the  bath 
by  means  of  an  iron  tool,  a  form  of  hand  labour  for  which 
no  mechanical  substitute  has  yet  been  invented.  When 
the  last  traces  of  sulphur  are  removed,  the  method  pro-  | 
ceeds  on  the  same  lines  as  in  the  States,  with  this  great  i 
difference  that  the  treatment  of  this  small  quantity  has 
occupied  24  hours. 

It  will  be  seen  even  from  this  short  description,  that 
so  long  as  English  refiners  have  to  depend  on  standard 
copper  and  Chili  bars,  which  arc  approximately  of  the 
same  composition  as  standard,  a  daily  charge  of  15  tons 
is  about  the  maximum  that  can  be  dealt  with.  But 
even  supposing  the  days  of  standard  copper  should  pass 
and  Club'  bars  cease  to  exist  and  English  refiners  find 
themselves  in  a  position  to  deal  with  electro-deposited 
copper  in  their  furnaces,  another  obstacle  has  to  be 
encountered,  anil  this  brings  me  to  the  second,  and,  I 
fear,  an  insuperable  difficulty,  one  which  handicaps 
many  of  our  industries,  and  which  no  doubt  you  have 
noticed  is  periodically  ventilated  in  tlie  press.  I  refer 
to  the  lack  of  standardisation  in  specifications  which 
confronts  many  of  the  manufacturers  of  this  country. 

It  is  said  thai   if  .1  buyer  requires  a  locomotive  from, 

say,  the  Baldwin  works  he  has  to  take :  of  the  standard 

patterns  or  nothing.  This  is  far  from  Icing  the  case 
with  English  locomotive  builders. 

1  believe  the  tests  and  inspection  governing  this  industry 
are  of  the  most  exacting  desi  ription,  hut  lean  only  speak 
a.-  regards  the  manufacture  of  the  firebox,  which,  as  you 
are  aware,  is  made  of  copper.  It  i-  difficult  to  see  how 
copper  refiners  are  ever  to  use  large  modern  furnaces 
in  the  face  of  the  variation  in  specifications  relating  to 
the  composition  ol  copper.  I  will  not  now  go  into  the 
question  of  what  quality  of  copper  is  best  suited  fur 
firebox  work,  but  will  give  as  an  instance  Ha-  proportions 
of  arsenic  that  arc  commonly  asked  for.  One  engineer 
will  require  a  percentagi  ol  0-35  to  0-55,  while  another 
limits  it  to  015   pei    cent.,   while  specifications    readin 

'  _'  pet  i  'nt.,''  "  arsenic  must 
be  present  in  the  proportion  of  0-25  to  0*4  per  cent."  are 
not  unusual.  I  can  offer  no  explanation  of  tins  diversity 
of  opinion,  but  no  doubt  the  questions  of  quality  of  water 
and  nature  of  fuel  are  largely  concerned. 

In  addition  to  this  element,  limits  are  in  some 
cases   placed  on  the  presence   of   nickel,    lead,    bismuth 


and  oxygen,  and.  as  an  extreme  case,  I  may  mention 
that  "  best  selected  copper,"  which  is  one  of  the  purest 
forms  of  the  metal,  is  sometimes  required. 

When  it  is  also  borne  in  mind  that  the  mechanical  tests 
are  of  even  greater  variation  and  the  same  complexity 
extends  in,  perhaps,  a  lesser  degree  to  the  manufacture 
of  tubes,  rods.  &c,  it  will  be  seen  at  once  that  large 
charges  cannot  be  made,  bearing  in  mind  the  high  and 
fluctuating  price  of  the  metal  which  precludes  makers 
from  carrying  heavier  stocks  than  absolutely  necessary. 

Until  greater  uniformity  in  this  matter  is  obtained, 
any  considerable  increase  in  the  capacity  of  English 
refinery  furnaces  is  out  of  the  question,  and  we  must 
continue  to  look  with  envious  eyes  on  these  magnificent 
metallurgical  appliances  with  their  low  labour  costs  and 
regret  that  English  makers  are  debarred  from  availing 
themselves  of  their  use. 

It  is.  perhaps,  interesting  to  note  that  in  no  instance 
are  these  colossal  furnaces  heated  with  producer  or  other 
gas,  but  the  waste  heat  is  invariably  utilised  by  erecting 
water-tube  boilers  in  the  flues,  and  in  the  works  of  the 
Nichols  Chemical  Co.  the  steam  raised  from  this  source 
is  said  to  be  equivalent  to  75  tons  of  coal  per  day. 

To  illustrate  further  the  advantages  enjoyed  by  the 
American  copper  industry,  I  may  mention  copper 
telephone  wire,  such  as  is  supplied  to  the  British 
Post  Office.  This  wire  is  required  hard-drawn  to  give 
a  high  tensile  strength — a  course  of  treatment  which 
naturally  deprives  the  metal  of  some  of  its  pliability  : 
this  particular  size,  somewhere  about  3/32  in.  must  have 
a  breaking  strain  of  32  per  square  inch,  and  when  it  is 
remembered  that  the  same  wire  in  its  soft  or  annealed 
state  breaks  at  al  out  14  tons,  it  will  be  seen  that  a  large 
amount  of  work  has  been  put  on  the  metal.  Notwith- 
standing this,  it  has  to  stand  a  torsion  test,  that  is,  twisting 
thirty  times  in  a  length  of  3  in. — sufficiently  stringent 
tests  ;  but  I  am  glad  to  say  his  Majesty's  Post  Office 
can  readily  obtain  wire  of  this  quality  from  English 
makers,  although  its  preparation  entails  the  exercise 
of  the  very  greatest  care  on  the  part  of  the  manufacturer. 

The  American  Post  Office  authorities  some  time  ago 
imposed  similar  tests  on  the  American  makers,  but  great 
difficulty  was  experienced  in  complying  with  them.  A 
very  simple  way  was  found  of  dealing  with  the  matter, 
and  in  response  to  representations  from  the  manufacturers 
the  tests  governing  tensile  strains,  torsion,  &c,  were 
removed,  the  American  Post  Office  being  content  with 
••  hard-drawn  wire." 

The  electro-refining  works  dealing  with  copper  present 
no  novel  features,  complete  descriptions  of  most  of  the 
plants  having  appeared  in  various  journals  :  it  is  curious, 
however,  to  note  that  at  the  works  of  the  Nichols  Chemical 
<  'o.,  at  New  York,  the  series  process  is  exclusively  operated. 
I  believe  this  is  the  only  important  refinery  working  on 
this  principle,  the  multiple  system  having  preference 
elsewhere,  and  yet  these  are  the  largest  works  of  their 
kind  producing  one-fifth  of  the  world's  output  of  electro- 
deposited   copper. 

The  low  cost  of  producing  the  thin  ancde  sheets  necessary 
for  working  the  series  process  must  have  contributed 
largely  to  the  success  of  the  plant.  It  was  at  these  works 
that  we  saw  a  Bessemer  plant  at  work  blowing  copper 
matte  up  to  bars  of  99  per  cent,  purity.  As  far  as  I  know  . 
this  process  has  made  little,  if  any,  headway  in  this  country 
and  vet  for  rapidity  and  uniformity  in  its  work  it  is  far 
ahead  of  the  older  reverberatory  method.  I  believe  it 
is  urged  against  it  that  the  loss  of  precious  metals  is  high, 
hut  with  I  In-  recenl  improvements  in  dust  and  fume- 
catching  apparatus  it  would  seem  that  this  should  not 
be  -i  matter  of  serious  importance. 

\  ri  ird  the  metal  works  where  the  output  of  rolled 
copper  and  brass  reaches  enormous  totals.  I  was  .struck 
with  thi  greal  advantagi  which  the  American  manufac- 
turer enjoyed,  unlimited  spare — for  these  establish- 
ments are  never  put  down  very  near  to  a  great  city 
where  land  is  likely  to  he  at  a  premium — combination 
of  interests,  so  that  separate  works  can  be  as  far  as  possible 
concentrated  on  to  the  manufacture  of  one  or,  at  any  rate, 
a  small  number  of  articles,  thus  enabling  specialists 
to  be  employed  in  every  branch,  and  last,  hut  not  least, 
huge  timber  reserves,  making  it  possible  to  use  this  as 
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fuel   in   anneal  i  ■■   ■ 

non-sulphurous  Same,  a  very  high  Btandard  in  the  way 

of  bui  'I  on  all  sheet  metal, 

' m   ol  delegation   in    Vmerioan  works 

prising  «  ben  one  considi  ually 

<■ teeted  with  similar  positions  in  this  count] 

attribute  much  of  the  I  o  the 

«  i\  iii  which  the  American  superintendent  divests  h 
of   all    routine    work    and    devotee   his   enei 
exclusively  to  the  study  of  bis  processei  ids. 

\i  in  - 1  Bight  u  seemed  1 1  i  hemical  bui 

vision   was  inadequate     n   group  oi  eight    works  dealing 
with  enormous  "inputs  situated  at  considei 

i   each   other   boasted   onl)    one   laboratory    bel 
thorn.     1  suppose  it   would  be  difficult  to   find   a    metal 
works  in  this  country,  with  anj  desire  to  be  up  to 
that  had  not  its  '  il  on  tory,  bu1  here  again  the  conditions 
.it  trade  come  in  with  marked  effect.     For  instance,   in 
American  works  practically  the  whole  of  the  coppei 

brass   making   is   of   i    uniform   quality     pure   eli 

ited     in  fact,  one  important  works  admits  nothing 
tlmt    is   under   99    per   cent,    conductivity,   and   a    most 
ul  system  .it  electrical  tests  is  maintained  to  ensure 
tliis  condition  1  eing  carried  out. 

The  most  minute  traces  of  arsenic  and  other  impurities 
would  lower  the  i  onductivity  much  below  this  figure ;  it  will 
therefore  1  e  seen  hoM  •  ertain  is  the  qui  stion  of  quality  in 
these  works.     This  will  ai  peal  to  all  who  are  ■•  i 
to  the  copper  used  in  English  metal  works.     Best  sen 
ingot  is  the  name  of  the  article,  and  a  requisition  foi 
pared  of  such  material  maj   bring  one  of  a  dozen diffej 
brands  containing  a  certain  amount  of  various  impurities, 
all  of  which  arc  liable  to  exert  considerable  modifications 
when   alloyed   with   such    metals   as   zinc,   tin,   aluminium. 
ftc,  and  in  these  days  of  exact  requirements  a  great  deal 
ireful    examination   is   necessary  to  deal  successfully 
with  such  material. 

h  is  obvious  then  that  the  need  of  the  chemist  is   on 
this  account  not  so  great  in  American  metal  works  although, 
m    my    "pinion,  linn)    of   their    processes    would    lei 
efficiently   carried    out    under   his   supervision-   i    , 
when  dealing  with  by-products,  slags  from  cupolas,  &c. 

America  must  always,  1  feel,  reign  supreme  m  the 
copper  industry  for  the  very  simple  reason  that  the  metal 
is  there.  1  believe  the  latest  figures  show  that  more 
than  halt  of  the  world's  production  is  mined  in  the  SI 
which,  in  itself,  is  a  factor  of  the  greatest  importance, 
hut  when  you  add  to  this  the  restless  energy  and  ability 
of  the  people  and  the  thousand  and  one  natural  advanl 
of  that   great   country,  one  is  hound  to  realise  the  facts 

Oi  the    situation. 

Il  is, therefore, apparent  that  America  must  remain  the 
great  centre  oi  progress  and  development  in  tins  industry, 
and  1  can  ad*,  ise  nothing  better  for  anyone  interested  in  the 

i    listry  and  metallurgy   of  copper  than  to  pay  a  visit 
to  these  great   establishments  to  which  1  have,    I    I 
in  this  short  paper  done  hut  scant  ju-n   e, 

Ulsi  l  SSION. 

Sir.  A.  H.  llioii.ss  asked  whether  the  75-ton  refinerj 
referred  to  was  an  ordinary  reverberatory  or  not  !  With 
regard   to  the  abundance  of  copper  ore  in   Amei 

p  ured  with  this  i  ountry,  was  it  not  a  fact  that  we  have 
practically  no  ore  in  this  country,  that,  no  doul  I 
very  considerable  difference  in   the  methods  of  workil 
Another  point   Mr.   Platten  referred  to  was  the  enorc 
time  taken  up  iii  the  removal  of  the  last  tra<  es  of  sulphur. 
■mounting  to  several  hours,  entirely  done  by  atmospherii 
air.     Were  not  certain  oxidising  agents  added  to  the  copper 
hath  »     To  him  the  method  oi  standards  which  Mr.  Platti  n 
referred  to  was  .  ,    draw-backs  in   England. 

Engineers  and  others  specified  absolutely,  absurd  standards, 
the  reason  being  they  did  not  know  sufficiently  of  the 
subject.  He  thought  few  people  absolutely  knew  the 
effect  ot  arsenic,  or  bismuth,  or  lead,  or  antimony,  or 
phosphorus  on  copper,  because  nobody  attempted  to 
make  a  complete  investigation  with  the  pure  lic- 
it could  never  be  known  what  effect  an  element  had  upon 
another  element  until  that  clement   was  used  in  its    pure 


i,,te.  and  pun  ample*  .,f  the  other  substance  Intro- 
duced. One  man  would  say,  for  instance,  what  aii 
enormous  influent  e    i  ,  per,  and  would 

in d  by  i  ho  fa<  I   I  hat   I  here  should  be  adde 

0-2  per  cent,   of  antimony,     tf  0-2  pet  oent.  oi  antita 
were  present  in  pure  copper,  then  another  0*2  per  cent,  of 
nic  added  t"  it.  it  would  actually  impj  opper 

;  ol  diminishing  its  malleability.     Point*  like  tl 
required    publishing,    as   to  il    the    different 

pui it"    on  copper;   then  all  <  ird  specifications 

uould  not  he  put  forward  h\  i 

Mr.    \i  i  \.   E.   I  i  i  ki  i:  asked  if  u  ever  came 

across  what   was  practically  a   Wellman-Siever  fun 

a   tipping   furnace   for  copper.     He   very   cordially 
supported  liis  views   is  to  the  ni  mong  engini 

i   of  standardisation  of  their  specifications. 
He  had  had  occasion  to  deal  with  the  matter  personally, 

as    Mi.    Iliorns   had    said,    the   amount    of   ignorance 
mi  by  the  people  in  authority  on  these  matters  was 
often  lamentable,  ha  i  rd  to  the  very  heavy 

'stake.  This  applied  not  only  to  coppei  mr  fire-boxes,  ic.. 
but,  practically  speaking,  to  a  great  deal  of  general 
allurgical  work.  It  was  not  iecahle  in  the  ease  of  sine. 
Virgin  spelter  was  contracted  tort  what  virgin  spelter 
really  was  was  still  a  disputable  point.  He  supposed  it 
nilly  meant  spelter  which  was  made  directly  from 
the  ore.  but  at  the  present  time  there  was  plenty  of 
spelter  made  from  by-products,  and  which  could  be 
produced  as  pure  as.  and  often  very  much  purer  than, 
spelter  made  directly  from  the  ore.  This  and  similar 
want  of  uniformity  in  respect  of  trade  terms  and  their 
i  orresponding  chemical  purity  was  a  matter  which  might 
properly  lie  dealt  with  ley  sin  ii  a  .-i  n  id  v  as  ours.  If,  say.  the 
Birmingham  Seotion,  as  being  immediately  connected  with 
metallurgy,  would  deal  with  the  subject,  he  should  expect 
the  London  Section  would  co-operate  and  bring  it  before 
the  George  Street  engineers  and  others  concerned.  It 
was  certainly  a  matter  of  high  importance,  not  only 
intrinsically,  but  also  in  reference  to  the  Continental 
and  American  practices,  and  he  would  suggest  that 
something  of  the  sort  be  taken  in  hand  with  a  view  to 
putting  it  on  a  proper  working  basis. 

Mr.  \V.  RoSENHATN  asked  why  English  copper  refiners 
ould  not  use  the  pure  electrolytic  copper  that  was  used  in 
America.  Without  having  any  special  knowledge  of  the 
copper  industry,  it  appeared  to  him  that  if  so  much  time 
was  occupied  by  the  elimination  of  sulphur,  and  the 
capacity  of  the  plant  so  greatly  diminished  thereby,  the 
removal  of  the  sulphur  by  electrolytic  means  might  be 
preferable. 

Mr.  1'i.atten,  in  reply,  said  he  regretted  that  the  paper 
had  been  of  a  rather  general  nature.  He  should  have 
been  very  glad  to  have  given  greater  detail  in  regard  to 
the  points  he  had  touched  upon  had  it  been  possible. 
He  agreed  with  Prof.  Frankland  that  the  greater 
abundance  of  cupper  in  the  states  would  be  less  likely 
i  I  to  improvements  in  the  refining  of  copper  than 
in  this  country,  where  the  metal  was  scarcer.  He  was 
referring  chiefly  to  the  low  labour  costs  which  obtained 
in  the  States;  they  were  able  to  deal  with  the  metal  in 
much  larger  masses  in  their  huge  furnaces,  at  a  figure 
which  could  not  be  approached  in  this  country,  with  the 
small  furnaces.  The  75-ton  furnaces  were  reverberatory 
furnaces  of  the  same  type  as  those  in  use  in  this  country. 
They  differed  very  slightly  from  those  Been  in  all  English 
works,  except  that  the  dimensions  wi  i   in  every 

particular.     The   depth    of    the    natal  hath    was   ah 
double   what    wa     customary   in   this  country,    but    from 
inspection  of  a  great  number  of  furnaces  in  the  states. 
he  could  say  tha     i  illy  their  design  was  the  same. 

\s  to  removing  the  impurities  bj  means  of  solid  Huxes, 
such    fluxes    were    eel  of  soda  being 

the  most  common,  but  its  use  was  confined  to  the  elimi- 
nation of  arsenic  and  antimony.  The  last  traces  of 
sulphur  must  be  removed  by  the  process  he  had  men- 
tioned; it  was  of  the  utmost  importance  that  that  should 
me,  otherwise    the  metal,  on  beini  pelled  the 

sulphur  in  the  form  of  gas,  at  the  moment  of  solidification, 
(  ansing  porosity  on  thesurfat  e  of  the  ingot.  He  could  not 
agree  with  the  strictures  which  Mr.  Hiorus  passed  upon  the 
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English  locomotive  engineers  in  general.  The  experience 
of  nearly  all  these  engineers  was  different,  because  the 
quality  of  the  water  and  fuel  varied  in  different  parts  of 
the  country,  and  he  believed  many  of  the  specifications 
presented  to  manufacturers  were  drawn  up  actually  on 
the  working  results  on  the  respective  railways.  Jlr. 
Hiorns  suspected  that  the  secrecy  on  the  part  of  the 
English  refiners  was  owing  to  their  plant  being  so  very 
primitive.  He  could  only  adhere  to  what  he  had  said  in  the 
paper — it  was  impossible  to  enlarge  the  furnaces  to  any 
considerable  extent,  and  thus  bring  into  play  the  latest 
mechanical  casting  appliances,  for  the  reasons  he  had 
stated.  To  elucidate  that  point,  imagine  an  English 
manufacturer  getting  an  order  for.  say.  20  tens  of  loco- 
motive plates,  to  a  certain  specification,  with  the  arsenic 
or  some  other  element  limited  to  a  narrow  margin.  If 
he  were  using  a  75-ton  furnace,  it  would  be  necessary  for 
him  to  make  75  tons  of  copper  of  that  particular  compo- 
sition ;  that  might  leave  him  with  55  tons  of  copper  on 
his  hands,  and.  at  the  present  price  of  the  metal,  that 
would  be  a  serious  matter.  He  was  interested  in 
what  Mr.  Hiorns  said  with  regard  to  impurities  in 
copper,  especially  as  to  the  injurious  effect  of  anti- 
mony being  mitigated  by  the  presence  of  arsenic, 
and  agreed  with  him  that  a  study  of  the  impurities 
in  combination  was  of  great  importance.  A  great 
deal  of  work  had  been  done  on  this  subject  by  the  late 
Sir  W.  Roberts-Austen,  and  one  of  the  most  valuable 
results  published  showed  that  the  presence  of  arsenic  in 
copper  could  mask  the  effect  of  bismuth,  which  was  one 
of  the  most  difficult  impurities  with  which  the  copper 
metallurgist  had  to  deal.  He  did  not  think  tilting 
furnaces  had  been  used  in  the  States  for  copper,  but  he 
had  for  some  time  thought  that  with  our  small  furnaces, 
where  the  mass  of  metal  was  so  light  that  it  was  impos- 
sible to  tap,  as  was  done  in  the  States,  it  was  highly  likely 
that  experiments  made  on  the  lines  of  the  tilting  furnace 
might  meet  with  very  great  success.  Electro-copper  was 
not  available  for  the  English  furnaces  because  it  com- 
manded a  considerable  premium  over  bar  copper  in 
England,  and  the  question  of  its  use  in  refining  furnaces 
was  entirely  one  of  prices. 


Manchester  Section. 

Meeting  held  at   Mandu  >/>  r  mi   Friday,  April  6th,  Rim;. 
DR.    C.    H.    BAILEY   IN   THE   CHAIR. 

THE    MECHANICS    OF    WATER    SOFTENING. 

BY   JOHN    J.    ROYLE. 

The  subject  of  water  softening  is  receiving  increased 
attention  in  this  country  amongst  industrial  concerns. 
Very  rarely  docs  water  exist  in  a  sufficiently  pure  state 
for  manufacturing  purposes,  and  the  increasing  com- 
petition,  particularly  in  the  textile  trades.  i-  inmiiL' 
attention  to  (his  subject  of  the  purification  of  natural 
waters. 

The  subject  of  water  softening  is.  first  of  all.  a  problem 
for  the  chemist,  and,  secondly,  lor  the  engineer  who  lias 
to  provide  such  mechanical  means  as  will  enable  the 
mist  to  accomplish  what  In-  knows  t.>  bi  necessary 
to  bring  al  out  the  di  sited  result.  It  is  essentially  a  i  ase 
where  the  two  departments  of  knowledge  should  come 
ether  if  the  best  tesult  is  to  be  accomplished.  It 
may  also  le  laid  down  as  axiomatic  that  the  engineer 
who  can  effect  what  the  chemist  wants  with  tlic  simplest, 
cheapest,  and  least  liable  to  be  deranged,  yet  efficient 
apparatus  is  1110,-1  likely  to  succeed  commercially. 

1  propose  in  this  paper  to  deal  with  the  subject  of  water 
softeuing  from  the  standpoint  of  the  mechanician 
endeavouring  to  carry  out  what  is  settled  as  the  chemistry 


of  the  subject,  and  after  briefly  passing  in  review  the 
more  general  and  well-known  devices,  with  comments 
on  their  advantages  and  disadvantages,  pass  on  to  notice 
some  recent  improvements  which,  I  think,  will  be  found 
to  carry  the  subject  a  step  further  towards  perfection. 

I  omit  all  reference  in  this  paper  to  the  use  of  heat — 
generally  steam — to  remove  temporary  hardness.  Not 
only  does  it  leave  the  problem  unsolved  at  the  most 
difficult  point,  viz.,  the  permanent  hardness,  but  it  only 
partially  removes  the  temporary  hardness.  Nothing 
short  of  vigorous  boiling  by  live  steam,  thus  driving  off 
the  carbonic  acid  gas  thoroughly,  will  effect  the  object 
desired,  and  boiling  by  live  steam  is  far  too  costly. 
Exhaust  steam  is  usually  employed,  and  not  only  is  this 
only  partially  efficient,  but  the  grease  from  the  steam 
adds  to  the  subsequent  difficulty  of  treatment. 

Confining  my  attention,  therefore,  to  the  lime  and  soda 
treatment  as  the  now  generally  recognised  best  method 
of  softening.  I  observe  that  the  problem  of  constructing 
a  softener  divides  itself  broadly  into  three  stages:  (1)  a 
method  of  introducing  the  reagents  (lime  and  soda)  in 
proper  quantity,  and  with  regularity  and  certainty ; 
(2)  a  reaction  chamber  in  which  the  chemical  reactions 
may  take  place  :  and  (3)  some  efficient  method  of 
clarifying  the  treated   water. 

(1)  Tin  mijyply  of  reagents. — Obviously  a  safe  and  sure 
method  is  to  introduce  the  chemicals  in  bulk  into  a 
measured  quantity  of  the  water  to  be  treated,  and  mix 
the  whole  up  by  some  means.  This  was  the  method 
adopted  by  the  late  Dr.  Clark  H  his  early  investigations 
into  this  subject,  and  for  which  he  took  out  a  patent  in 
1841,  and  which  has  come  to  he  universally  known  as 
the  Porter-Clark  process.  This  is  also  the  method 
adopted  in  the  "  Archbutt-Deeley "  process  and  is 
thoroughly  effective  so  far  as  it  goes,  but  the  size  of  the 
tanks  and  space  required  to  do  this  properly  and  without 
requiring  the  process  to  be  repeated  too  frequently  is  a 
serious  drawback,  hence  the  resort  to  mechanical  means 
for  introducing  the  chemicals  continuously  into  a  regu- 
lated flow  of  the  water  to  be  softened,  thus  making  the 
apparatus  continuous  instead  of  intermittent.  A  con- 
siderable saving  of  space  is  to  be  effected  by  a  reliable 
device  of  this  kind,  as  also  in  the  first  cost,  and  the  cost 
for  attention.  Indeed,  this  matter  of  first  cost  so  per- 
sistently confronts  the  engineer  that  recourse  is  had  by 
some  makers  to  what  are,  undoubtedly,  only  partially 
effective  methods  of  treatment.  Prominent  amongst 
these  must  be  mentioned  the  use  of  milk  of  lime  instead 
of  lime  water.  Not  only  is  there  a  difficulty  in  mixing 
and  keeping  mixed  the  lime  and  the  water  to  ensure 
a  uniform  mixture  being  passed  over,  but  there  is  always 
a  quantity'  of  earthy  matter  with  the  lime  which  is  con- 
stantly altering  the  mixture,  and  makes  it  impossible 
to  be  sure  of  its  strength.  Still,  as  before  mentioned, 
this  is  a  method  in  favour  with  some  engineers  because 
it  keeps  the  apparatus  compact  and  low  in  first  cost, 
but  it  certainly  is  not  reliable,  nor  should  I  think,  from 
the  standpoint  of  the  chemist,  can  it  for  a  moment  com- 
pare with  the  method  of  using  a  saturated  solution  of 
lime  water.  It  is  also  interesting  to  note  here  that  the 
idea  of  using  saturated  lime  water — not  milk  of  lime — 
originated  with  Dr.  (lark:  at  least  it  is  mentioned  in 
the  patent  before  referred  to.  The  well-known  property 
of  water  to  dissolve  and  hob!  in  solution  lime  to  a  fixed 
amount,  is  a  most  valuable  one  when  dealing  with  this 
problem.  It  is  only  necessary  to  ensure  a  steady  flow 
of  water  through  a  mass  of  lime  thoroughly  stirred  up 
and  to  dissolve  out  the  maximum  amount  of  lime  with 
certainty,  when,  after  allowing  the  water  time  to  settle 
out  any  particles  of  lime  in  mechanical  suspension,  the 
object  is  accomplished. 

The  Hcisert  patent  lime  saturator  consists  of  a  conical 
vessel  standing  with  the  point  downwards  (see  Pig.  1). 
Slaked  lime  is  introduced  into  tie  bottom  or  jointed  end 
of  the  cone  through  the  pipe,  A,  and  a  regulated  stream 
of  the  water  to  be  softened  is  caused  to  How  through  the 
mass  by  carrying  a  pipe,  B,  to  tic  bottom  of  the  cone. 
The  flowing  water  will  effei  tually  stir  up  t  be  lime,  dissolving 
as  it  goes,  and  rising  through  the  cone  with  continually 
reducing  velocity,  finally  tfov,  ing  over  through  pipe.  <_. 
as  a  clear  stream  of  saturated  lime  water.  The  bottom  or 
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pointed  end  of  the  cone  acts  as  a  perfect  mixer,  whilst  the 
Bver  widening  upper  parts  arts  as  an  efficient  decanter. 

With  regard  to  the  soda,  the  required  quantity  is 
dissolved  in  water  and  introduced  by  Bome  mechanical 
device,  such  as  tipping  buckets  of  various  kinds,  syphons, 
water  wheels  driven  by  the  incoming  water  operating 
scoops  or  buckets,  or  in  some  cases  by  compound  pumps 
with  rams  of  different  sizes  which  deliver  the  exact 
proportional  quantities  of  both  lime  and  soda.  Ingenious 
as  some  of  these  devices  are.  they  are  liable  to  derange- 
ment and  require  constant  attention  to  secure  their  good 
working,  with  the  result  of  frequent  failure,  or  only 
qualified  success. 

In  the  Reiser!  Softener — presently  to  be  more  particu- 
larly described     the  supply  of  the  soda  solution  is  effected 


l  DiSTRiOUTiimC  Tank 


Fro.  2. 


ost  simple  manner  witl I    raj  t  in 

it  all.  by  taking  advantage  ol  the  difference  in  specific 

i  ivitj  Del  '■■     i   ■  solut i    oda  and  «  iter.      I 

.  i  is  run  into    i  oj  lindi  i<  al   i  e    el,    i  i  ee   I 

tanding  alongside  the   reaction   chamber,    B,   and   from 

ittora  oi  the  vessel  a  pipe,  C,  rises  to  within,  say, 

,  tew  inohos    if  the  top,  where  it  turns  through  thi 

o(   the   vessel  and  discharges  into  the  mixing   pipe,    l>. 

It  is  found,  that  it  a  stream  ol  watei   i    allowed  to  flow 

cntly  on  to  the  top  of  the  soda  solution,  il  will,  without 

mixing    with    it.    displace     the     soda     solution     pj  ton 

fashion     through  the  pipe.  0,  ationod,  until  the 

l  over.     In  so  doing,  tin-      be  id      ol 

Water   above    the    pipe    will    he    a    .  onstanlU     III.  p  laSUlg   'Hi''. 

rising  more  and    more  as  the  solution  goes  over,   and   by 
putting  a   gauge  L'lass.    E,  or  float    to  tin-  upper  part,  one 

hi  Bee  at  once  when  all  the  solution  lias  gone  over  by 
the  water  line  suddenlj   falling.      Advantage   is   taken  . •  r 

this  property    as   a    means   of   indicating   to    the   attendant 

when  the  apparatus  requires  recharging. 

Having    thus    briefly    touched    upon    the    met  ; 
supply  ot  the  chemicals,  1  now   pass  on  to  notice — 

(•_')  Tht  reaction  chamber  where  the  ohemioal  reactions 
take  place  due  to  the  mixing  of  the  lime  and  soda, 
and  the  chief  thing  to  he  said  about  this,  is  that  it 
should  be  of  such  ample  dimensions  as  to  allow  the 
chemicals  time  to  perform  their  functions.  A  rough  but 
site  rule  is  to  make  it  equal  to  the  hourly  duty  of  the 
plant;  it  cannot  with  safetj  hi'  mad.'  less,  and  in  -on,'' 
68  I  have  known  it  might,  with  advantage,  lie  made 
much  larger.  Another  n  ison  for  this,  is  that  the  reaction 
chamber  is  also  a  precipitating  vessel  for  the  carbonate 
of  lime  thrown  down,  a  starchy  looking  liquid  which  is 
slow  in  settling,  hut  which  must  he  separated  by  some 
means  from  the  water  before  it  can  be  used  and  which 
brings  me  to  stage  3,  viz.  : — 

(3)  E/J:ci>  nt  means  nf  clarifying  the  treated  water. — It  i* 
found  in  practice,  that  there  is  a  great  variation  in  the 
velocity  with  which  these  precipitates  fall.  They  are  all 
slow  and  greatly  hamper  the  engineer  at  this  stage.  In 
the  Arehbutt-Deeley  process  first  mentioned,  in  which  the 
reaction  takes  place  in  large  tanks,  recourse  is  had  to 
mixing  the  newly  treated  water  with  the  mud  of  the 
previous  charge,  and  it  is  found  that  the  resettling  of  the 
mud  helps  to  carry  down  the  finer  particles  from  the  new 
reaction,  and  so  hastens  the  settlement  of  the  treated 
water.  In  other  eases,  shelves  or  partitions  are  arranged 
upon  which  the  precipitates  can  rest  as  in  the  Pesrumaux 
apparatus,  so  shortening  the  time  as  much  as  possible, 
but  whatever  device  may  be  adopted  to  settle  the  precipi- 
tate, it  is  found  that  there  is  still  a  need  for  further  treat- 
ment before  the  water  can  he  said  to  be  in  a  condition 
tit  to  use,  and  it  is  safe  to  say  that  no  water  softener  is 
complete  without  some  kind  of  filter.  A  common  method 
is  a  lilter  of  wood  wool,  acting  upwards.  This  speedily 
gets  foul,  and  as  there  is  no  way  of  cleaning  it,  short  of 
taking  it  to  pieces  and  washing  it,  it  is  a  device  peculiarly 
adapted  to  bring  a  softener  into  disfavour  with  the 
iitendants.  Grave]  and  sand  filters  with  some  device 
for  cleansing  them  arc  the  only  kind  that  have  given  _'ood 
results,  and  it  is  here  that  the  excellence  of  the  Reisert 
Automatic  Filter  appears,  as  it  possesses  the  property 
ol  attending  automatically  to  its  own  cleansing,  anil 
entirely  removes  all  care  and  anxiety  from  the  attendants 
on  that  score — no  small  relief,  as  those  who  have  had 
practical  acquaintance  with  water  softeners  van  testify. 

Having  thus  reviewed  the  three  essential  stages  of  water 
softening,  I  will  now  describe  the  Reisert  Softener,  in  which 
these  essentials  are  carried  out  in  a  more  perfect  manner 
than  heretofore,  some  of  the  points  of  whi:h  have  been 
already  touched   upon. 

The  annexed  illustration.  Fig.  3.  is  a  diagramatic  view, 
all  details  of  staging,  &c,  being  omitted  for  purposes  of 
clearness. 

It  consists  of  a  crude  water  distributing  tank.  ( '.  E,  A  ; 
a  lime  saturator  and  decanter,  B;  a  sola  vessel.  D; 
a  reaction  chamber.  F  ;  and  an  automatic  self-cleansing 
lilter,  K. 

The  distributing  tank,  C,  K.  A.  is  divided  into  three 
compartments.  A  is  a  lime  slaking  compartment  in 
which  the  lime  is  slaked  and  run  in  proper  quantity  to 


454 


B0Y1JE— THE   MECHANICS   OF  MATER   SOFTENING. 


[May  31.  1906. 


__ 1 


Fig.  3. 

the  bottom  of  the  conical  vessel.  B,  through  the  cock, 
It.  and  down  pipe  with  funnel.  C  is  a  soda  dissolving 
chamber  in  which  the  required  quantity  of  soda  is  dis- 
solved and  run  into  the  soda  vessel,  D,  through  cock,  Q. 
The  centre  chamber,  E.  receives  the  crude  water  at  a  rate 
corresponding  to  the  hourly  capacity  of  the  plant.  At 
the  bottom  of  this  chamber  are  three  gauged  openings, 
1,  2,  3,  of  which  the  centre  one  (2),  is  by  far  the  largest, 
and  discharges  a  regular  quantity  of  crude  water  into  the 
mixing  pipe,  E.  The  next  in  size,  (3).  discharges  a  lesser 
quantity  of  water  to  the  bottom  of  the  conical  vessel,  B, 
through  the  pipe,  O.  This  water,  in  flowing  through  the 
lime,  keeps  it  continually  stirred  up,  and  rising  through 
the  cone  at  a  decreasing  velocity  drops  the  particles  of 
lime  in  mechanical  suspension,  and  finally  runs  over 
from  the  top  of  the  cone  into  the  mixing  pipe,  E.  as  a 
stream  of  clear  saturated  lime  water.  The  size  of  the 
gauged  opening  (No.  3)  is  regulated  to  pass  such  an  amount 
of  water  as  will  dissolve  the  necessary  quantity  of  lime 
and  keep  the  solution  up  to  saturation  point  for  a  run  of 
12  hours  (the  usual  limit  of  time).  The  gauged  opening, 
(1),  the  smallest  of  these,  discharges  such  a  quantity  of 
water  into  the  top  part  of  the  soda  vessel,  D,  as  would 
fill  the  vessel,  D,  in  12  hours,  but  as  this  vessel  (we  assume) 
is  already  filled  with  a  solution  of  soda,  of  the  proper 
strength,  the  crude  water  lies  on  the  top  of  the  heavier 
solution  and  displaces  it  over  by  the  central  pipe  into  the 
mixing  pipe,  E.  Thus  we  have  three  streams  entering, 
E — a  crude  water  stream,  a  lime  water  stream,  and  a 
soda  stieam — the  three  combined  representing  a  flow 
equal  to  the  hourly  duty  of  the  plant.  It  will  be  admitted, 
I  think,  that  nothing  could  be  simpler  or  more  certain  of 
action  than  three  .streams  derived  from  a  common  head 
cjt  water.,  and  which  will  vary,  if  they  var\   at  all.  in  an 

equal  ratio  if  the   "head"    varies,      p   altocether 

when  the  supply  of  water  stops.  The  size  of  these  gauged 
openings  is  settled  by  trial  runs  in  erecting  tl  e  plant,  and 
once  ascertained,  no  further  attention  is  needed  unless 
tin   character  of  the  crude  water  changes. 

Following  the  course  of  the  arrows,   the  mixed  water 
rises  through  the  reaction  chamber,  F,  when  the  chemical 


reactions  are  completed,  the  resulting  precipitate  falling 
on  to  the  conical  bottom.  O,  whence  it  is  periodically 
flushed  off  through  the  cock,  H.  Although  a  considerable 
quantity  of  the  precipitate  is  disposed  of  in  this  manner, 
the  finer  particles — varying  with  the  nature  of  the  water — 
refuse  to  settle,  and  flow  over  with  the  water  into  the  pipe, 
J,  and  are  separated  by  the  sand  and  gravel  filter,  K. 

The  water  descends  through  the  filter  and  issues  by 
pipe.  S,  through  storage  tank.  L.  by  the  pipe.  M,  ready 
for  use.  Attention  is  specially  directed  to  the  perfect 
action  of  this  filter.  It  will  be  obvious  that  the  head  of 
water  available  for  forcing  the  water  through  the  filter 
will  be  the  difference  between  the  water  level  in  the  pipe, 
J.  and  the  level  in  the  tank.  L.  and  that  as  the  resistance 
of  the  filter  increases,  owing  to  the  deposit  of  carbonate 
of  lime  upon  it,  the  height  of  the  water  in  J.  will  increase 
until  finally,  the  pipe  would  become  full,  and  the  reaction 
chamber  itself  would  overflow  were  it  not  that,  during 
this  time,  a  corresponding  pipe,  L,  in  communication  with 
the  space  above  the  filter  lied  has  been  rising  in  sympathy 
with  it.  It  will  be  seen  that  the  pipe,  L.  contains  an  inner 
pipe,  and  with  a  water  lute,  T.  forms  a  syphon,  so  that  as 
soon  as  the  filter  bed  becomes  so  choked  as  to  require  a 
head  of  water  which  will  bring  the  water  well  above  the 
top  of  J,  the  inner  pipe  in  L,  overflows,  and  acting  as  a 
powerful  syphon,  reverses  the  current  through  the  filter 
bed.  drawing  back  the  filtered  water  stored  in,  L,  and  so 
thoroughly  cleanses  the  filter.  An  air  pipe,  U,  breaks 
the  syphon  at  the  proper  time,  and  the  filtering  action 
re-commences.  Exactly  how  often  this  cleansing  takes 
place  depends  upon  the  water  being  treated.  Obviously, 
in  the  ease  of  a  water  in  which  the  precipitate  settles 
slowly,  a  larger  quantity  will  come  upon  the  filter  and 
the  re-flush  will  be  more  frequent,  but  whatever  the  period 
may  be.  it  is  important  to  note  that  it  can  only  occur  as 
often  as  necessary,  and  is  entirely  automatic  in  action — 
a  great  advantage  and  an  indispensable  one  when  plants 
work  through  the  night,  and  when  the  attention  given  is 
of  a  very  ordinary  kind.  The  daily  manipulation  of  the 
plant  is  quite  simple.  The  proper  quantity  of  lime 
(approximately  settled  from  the  analysis),  and  finally 
decided  by  lest,  is  run  into.  B.  every  12  hours,  and  the 
spent  lime  is  flushed  off  at,  X.  Similarly,  the  proper 
quantity  and  strength  of  soda  is  run  into,  D.  the  dis- 
placing water  having  previously  been  run  off  by  tap,  P. 
This,  and  the  occasional  opening  of  the  mud  outlet,  H,  is  all 
the  attention  requisite,  and  it  is  quite  within  the  compass 
of  an  ordinary  labourer.  The  time  taken  should  not  be 
more  than  one  hour  per  day  of  12  hours,  so  that  the  cost 
of  attention  is  very  low.  The  plant  works  well,  and  the 
watr  can  be  softened  down  to  a  determined  point  with 
regularity  and  certainty. 

On  the  subject  of  the  cost  of  softening  by  the  system, 
the  table  on  next  page  is  compiled  from  the  results  of 
plants  recently  erected. 

Water  softening  by  lime  and  soda,  whilst  satisfactory 
for  many  dyeing  and  manufacturing  purposes,  brings 
with  it  certain  disadvantages  when  the  softened  water  is 
used  for  boiler  feeding,  viz.,  the  accumulation  of  sodium 
sulphate  in  the  boiler,  causing  the  latter  to  foam  or 
"  prime  "  badly,  unless  frequently  blown  off,  and  which 
also  attacks  the  gunmetal  fittings,  eating  away  gauge 
cocks  and  valves  in  a  serious  manner.  The  first-named 
drawback  is  most  seriously  felt  in  boilers  of  the  locomotive 
or  tubular  type,  and  many  attempts  have  been  made 
to  use  some  other  substance  than  soda  in  its  various 
compounds,  notably  barium  carbonate.  It  will  be  seen  at 
once  that  if  this  substance  could  be  used  instead  of  soda, 
the  result  would  be  the  formation  of  barium  sulphate 
instead  of  sodium  sulphate,  which  would  be  separated 
in  the  filtration,  and  thus  an  end  would  be  made  of  the 
troubles  of  foaming,  and  the  waste  of  the  fittings.  Such 
an  apparatus  lies  been  successfully  designed,  of  which 
the  following  is  a  description.  The  annexed  illustration. 
Fig.  4,  is  a  diagrammatic  view  designed  rather  to  show 
the  principle  upon  which  .Messrs.  Reisert  have  proceeded 
than  to  burden  this  paper  with  unnecessary  details. 

Following  the  lines  of  their  lime  and  soda  plant,  they 
use  the  same  system  of  lime  supply,  but  instead  of  soda 
they  use  a  suitably  prepared  barium  carbonate  introduced 
in  hulk  into  the  reaction  chamber,  I),  where  it  lies  in  the 
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Analysis  of  Reistrt'     Patent   Water  So/tening  Plants. 


Bourh 
.,,    ,                oapacifa 
Plant                 ,,i  puit 
where  situated.        |„  gallons 

i  liemloals                        Total 
ii  irdii  u    >l  water                   pi  i    iooo                   oheml 
degrees  Clarke.                             loin                      per  di 

1 .  r   hour.                       12  hours. 

1      .1,   of 

chemicals 

per  i i 

gallons 
pet  hour. 

Average 
degr 
Clarke  of 
Ni  ned 

per   hour 

i.  mpy 

Perm. 

Soda. 

Lime 

water. 

Calls 

Rugby    100 

•:i-ii 

-1                   04 

11.8. 

II-               2-9 

1.9 

lbs. 

14 
14 

14 
0-4 

0-7.'. 

1-85 

146 

04 

14 
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4-.'. 
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8-7 
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83-6 
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314 
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1 
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0-78 
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4^ 
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Bournemouth . . . .            220 

Wooburn  Gi                    n 
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conical  bottom,  l> '.  The  crude  water  is  caused  to  stream 
through  this  powder  hy  the  (ii]"-.  ( '.  so  keeping  it  constantly 
stirred  up,  and  Boating  about  in  the  reaction  chamber. 
1 1,  the  lime  water  meantime  entering  in  a  manner  similar 
to  the  previously  described  plant.  It  is  found  that  the 
barium  carbonate  effectually  attacks  the  oalcium  and 
other  sulphates,  decomposing  them  and  forming  barium 
sulphate  ami  calcium  carbonate,  and  that  it  is  more 
active  when  used  along  with  the  lime.  The  precipitate 
ormed  settles  down  in  the  reaction  ohamber,  1>.  and 
mixes  with  the  barium  carbonate,  and  goes  on  accumu- 
lating, the  water  finally  passing  off  through  a  sand  Biter,  H. 
How  long  this  accumulation  of  precipitate  or  mud  will 
go  on  depends  on  the  nature  of  the  water  being  treated, 
but,  obviously,  the  reaction  chamber,  D,  would  get  full  in 
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time,  and  cocks  aro  placed  on  the  shell  of  the  ohamber, 
i  thai  the  attendant  can  ascertain  occasionally  how  the 
accumulation  is  going  on.  The  mixture  of  the  mud  with 
the  barium  carbonate  is  not  found  to  interfere  in  any 
way  with  its  action,  and  the  quantity  added  is  regulated 
by  the  time  that  the  plant  will  run  before  the  mud  must 
be  flushed  off.  This  may  be  several  days,  or  oven  weeks, 
but  the  essential  point  is  to  so  gauge  the  quantity  of 
barium  carbonate  introduced  (in  bulk)  that  it  becomes 
spent  about  the  time  that  the  plant  becomes  "gorged," 
so  to  speak,  with  the  mud,  when  the  whole  is  (lushed 
off,  and  the  plant  is  re-charged.  The  barium  carbonate 
being  expensive,  it  is  important  that  none  of  it  be.  lost 
by  flushing  off  too  early  or  too  frequently,  and  for  a  like 
<m  the  filter.  H,  is  cleansed  by  allowing  a  quantity 
of  impounded  clear  water  to  stream  backwards  through 
il  into  the  reaction  vessel,  so  that  any  barium  carbonate 
which  may  have  got  lodged  in  the  filter  may  find  its  way 
hack  into  the  reaction  chamber.  Using  the  barium 
carbonate  carefully  in  this  way.  the  process  compare- 
favourably  with  the  lime  and  soda  treatment  in  cost  of 
running. 

The  first  cost  of  the  plant  is  about  the  same  as  tor 
lime  and  soda,  whilst  the  advantage  of  the  absence  of 
soda  salts  in  the  boilers  renders  the  system  incomparably 
superior  for  locomotives  and  boilers  of  a  tubular  type. 


Discussion-. 

The  Chairman-  said  there  was  no  doubt  that  in  the 
subject  of  water  softening  we  were  very  much  behind. 
He  was  struck  by  the  number  of  plants  under  the  Reisert 
system  said  to  be  fixed  abroad,  and  he  doubted  whether 
the  whole  number  of  plants  of  all  types  erected  in  England 
would  equal  that  number.  With  regard  to  the  barium 
■arbonate  system,  he  thought  if  it  could  be  run  as  economi- 

Uy  as  the  soda  process,  there  would  be  the  additional 
advantage  that  this  re-agent  is  most  efficient  for  removing 
iron  from  water.  He  understood  Mr.  Royle  to  say  that 
the  sulphate  of  soda  in  feed  water  was  responsible  for  tho 
destruction  of  gun  metal  fittings,  whereas  he  (the  Chair- 
man) thought  it  was  due  to  the  alkalinity  of  the  water 
itself.  He  thought,  however,  that  the  influence  of  even 
minute  amounts  of  nitrogenous  matters  had  been  too 
much  overlooked.      B  perienced    cases  of    rapid 

corrosion  of  gun-metal  fittings  traceable  to  slight  sewage 
contamination    o  Even    with    the    minute 

amounts   present    in   nor. nil    river   waters,   the   amine 
carried  over  by  the  steam  had  a  corrosive  action,  but  whore 
serious  contamination  of  the  water  existed,  the  action  was 
very  pronounced.      It  was  especially  with  alkaline  water 
an.l  durins:  priming  that   the  mischief  was  done. 

Dr.  W.  K.  Ormandy  was  somewhat  astonished  that  the 

lecturer  had  dismissed  with  such  scant  attention  the  pi 
hilitics  of  the  uso  of  any  chemicals,  other  than  lime  and 
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soda  ash,  for  the  purpose  of  water  softening.  Where  the 
water  was  required  for  boiler  feed  purposes  and  where  the 
hulk  to  be  treated  was  not  very  great,  there  were  very 
many  arguments  in  favour  of  the  use  of  a  mixture  of  caustic 
soda  and  carbonate  of  soda  in  proportions  suitable  for 
the  water  under  treatment,  where  the  use  of  such  a  mixture 
was  from  the  chemical  nature  of  the  water,  possible.  The 
great  simplicity  introduced  by  the  use  of  a  single  solution 
Mas  more  than  enough  to  counterbalance  the  slightly 
increased  cost.  Where  the  feed  water  could  be  warmed  by 
means  of  exhaust  steam,  it  frequently  happened  that  the 
cost  under  these  circumstances  was  actually  not  greater 
than  where  the  lime-soda  process  was  used.  Although  the 
apparatus  described  was  very  ingenious,  it  did  not  over- 
come many  of  the  difficulties  inherent  in  the  use  of  lime- 
soda  mixtures.  The  solubility  of  lime  varied  tremendously 
with  the  temperature,  and  it  was  not  by  any  means  easy 
to  rely  upon  getting  a  saturated  solution.  It  was  stated 
that  the  presence  of  alkaline  salts  in  the  boiler  had  caused 
trouble  with  the  gauge  taps,  gauge-glass  fittings,  and  the 
blow-off  cocks.  This  was  certainly  true  where  the 
process  was  not  properly  carried  out,  and  where  the  amount 
of  alkali  used  was  excessive  and  allowed  to  accumulate 
and  concentrate  in  the  boiler.  The  use  of  iron  fittings 
practically  overcame  this.  Sand-filters  were  not  an 
unmixed  blessing.  The  fact  that  the  majority  of  the 
makers  of  water-softening  machines  in  the  past  had 
worked  on  unscientific  lines,  had  enabled  the  sand-filter 
makers  to  obtain  a  strong  footing.  The  majority  of  the 
old  type  of  water  softening  plants  made  use  of  an  ascending 
current  of  water  through  which  the  sediment  settled. 
This  was  obviously  wrong  in  principle,  and  after  a 
considerable  amount  of  work,  his  firm  had  succeeded  in 
making  a  separator  in  which  the  path  of  the  liquid  was 
practically  horizontal,  and  which  resulted  in  fn  efficiency 
far  exceeding  that  of  the  vertical  type.  With  reference 
to  the  ease  at  Leicester,  the  speaker  thought  that  it  would 
lie  interesting  to  have  complete  analyses  of  the  water ; 
the  case  was  so  extraordinary  that  further  details  were 
required  to  substantiate  it.  There  were,  undoubtedly, 
many  very  interesting  points  in  the  apparatus  brought 
before  their  notice  that  evening,  and  apart  from  the 
inherent  defects  to  which  the  process  and  the  methods 
were  liable,  it  would  probab'y  give  very  fair  results. 

Mr.  Frank  Scudder  said  that  many  of  the  filters  in 
connection  with  these  plants  were  a  source  of  trouble. 
In  the  filter  shown  upon  the  screen,  the  filtering  material 
was  graded,  and  he  should  like  to  know  whether,  after  the 
self-cleansing  of  the  filter  took  place,  the  material  became 
mixed  or  settled  down  in  layers.  Water  alone  was  not 
sufficient  to  efficiently  cleanse  the  filtering  bed.  Air 
was  used  to  disturb  the  material  and  loose  the  deposit — 
the  water  then  washing  away  the  deposit.  A  good  sand 
filter  with  such  an  arrangement  used  only  about  7  per 
cent,  of  the  water  filtered  for  washing  purposes,  and  he 
wished  to  know  what  quantity  was  required  for  the  filter 
under  discussion. 

Mr.  Royle,  in  reply,  said  that  it  was  impossible,  in  the 
brief  space  of  time  allotted  for  a  paper  of  this  kind,  to  touch 
upon  many  points  of  great  importance  in  connection 
with  water  softening,  some  of  wltich  had  been  opened  up 
in  the  discussion.  In  reply  to  Dr.  Bailey,  as  to 
the  cause  of  the  wastage  of  the  boiler  fittings,  this 
was  a  matter  for  the  chemist,  and  he  was  much 
interested  in  Dr.  Bailey's  suggestion  as  to  the  cause  of 
this  waste.  Replying  to  Or.  Ormandy,  he  said  it  was 
undoubtedly  economical  to  feed  boilers  with  hot  water, 
but  the  difficulty  was  to  so  arrange  the  demand  of  the 
boilers  that  it  kept  pace  so  to  speak  with  the  softener. 
Boilers  were  intermittent  in  their  demand,  whilst  a 
softener  is  best  when  working  at  a  uniform  speed.  Storage 
of  the  treated  water  was,  in  most  cases,  absolutely 
necessary,  and  this  defeated  the  idea  of  economy,  a-  it 
the  water  was  stored  it  necessarily  cooled  down.  He  failed 
to  see  how  iron  cocks  were  going  to  be  satisfactory  on 
high-pressure  boilers.  He  would  also  say  that  the  amount 
of  Hush  water  used  in  the  Reisert  plant  was  about  25  per 
cent,  of  the  hourly  duty.  How  often  the  filter  hushed, 
varied  with  the  nature  of  the  precipitant,  but  it  was  a 
bad  case  if  the  hush  water  reached  5  per  cent,  of  the 
duty  of  the  plant — more  often  it  was  nearer  2  per  cent. 


Meeting  held  at  Manchester  on  Friday,  M  iy  Mi,   190G. 
DK.   G.    H.    BAILEY   IN   THE   CHAIR. 

THE  BORING  CAPABILITIES  OF  A  WOOD-INSECT, 
WITH  PARTICULAR  REFERENCE  TO  ITS 
PENETRATION  OF  SHEET  LEAD. 

BY  WM.  BEAMUNT  HABT,  F.I.C.,  F.C.S. 

In  the  year  1895  I  was  engaged  by  the  Ottoman  Govern- 
ment in  the  erection  of  plant  for  smokeless-powder 
production,  at  Baruthane,  nine  miles  from  Constantinople, 
on  the  Sea  of  Marmora.  Timber  was  required  early  in 
the  building  operations,  and  it  was  necessary  to  contract 
for  it  at  once.  The  supply  of  timber,  either  native  or 
imported  from  the  adjacent  countries,  is  fairly  plentiful, 
the  chief  varieties  being :  Fil-yi-oss.  or  white  deal  ; 
Tchee-de-ne,  or  red  deal ;  Num-se-cal-agalch,  or  Austrian 
deal  ;  Tchatnm,  or  pine  ;  Mey-shey,  or  oak  ;  Gvl-gen, 
or  beech,  &c.  Tchamm  and  Num-se-cal-agatch  were 
chosen,  chiefly  on  account  of  their  resinous  nature  and 
their  greater  length.  At  this  time  I  had  no  knowledge 
of  the  boring  power  of  insects,  the  timber  being  selected 
from  considerations  of  strength,  dimension  and  quality 
only. 

When  the  plumbers  arrived  from  England,  and  the  lead 
work  was  in  fair  progress,  one  of  these  men,  who  had  been 
out  in  South  Africa  on  similar  work,  mentioned  the 
trouble  they  had  experienced  there  by  leakage  due  to 
holes  in  the  lead,  caused  by  the  insect  usually  termed  the 
wood-worm,  though  they  had  never  been  able  to  obtain 
a  specimen. 

About  a  week  after  this  conversation,  one  Monday 
morning  about  11  a.m.,  my  attention  was  called  to  the 
wooden  floor  of  one  of  the  sulphuric  acid  chambers,  where 
the  sheet-lead  had  been  laid  down  temporarily  for  strap- 
cutting.  I  saw  a  small  hole  in  the  upper  surface  of  the 
lead,  and,  by  the  aid  of  a  pocket  glass,  noticed  a  distinct 
boring  movement  in  and  below  the  hole.  On  lifting  up 
the  lead  I  found  an  insect  in  the  timber  with  its  head  just 
above  the  wood-flooring,  its  augers  still  moving  and  some 
slight  quantity  of  fine  dust  on  the  floor.  With  a  piece 
of  wire  I  dislodged  and  secured  the  insect,  and  found  the 
hole  in  the  wood  to  be  about  2i  ins.  deep,  passing,  some- 
what obliquely,  through  the  flooring  board  into  one  of  the 
joists  below — from  which  some  wood  borings  were 
obtained — and  there  it  ended.  No  trace  of  any  other 
outlet  could  be  seen,  so  that  it  seemed  reasonable  to 
conclude  that  the  insect,  as  found,  could  not  have  entered 
into  the  wood  from  outside  while  the  joist  was  in  position, 
but  had  either  been  deposited  as  an  egg  in,  or  entered, 
in  the  larval  stage,  into  the  wood,  and,  after  reaching 
maturity  as  a  full-grown  fly,  had  attempted  to  gain  its 
freedom  by  boring  through  the  timber  and  started 
operations  on  the  lead. 


Fig.  1. 
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'I'll'-  lead  sheet   wag  eighth  oi  an  ini  b  in  thii 

and  tin-  bole,  as  oan  I »« •  seen,  in  Big,  I.  is  countersunk,  tin1 
lower  opening  being  6*4  mm.  diametei  .'  its  widest  pari 
and  ">••_'  mm.  diameter  ftl  it s  narrowest  part,  whil  I  the 
upper  opening  is  about  3*2  mm.  diametei  ill  round, 
though  tin'  openings  are  not  conoentrio.  The  ridi 
thf  bote  ;ur  Bcored  nmri  or  less  deeply  by  indentations, 
in  Buoh  a  manner  thai  the  action  and  ilirrrii.ni  of  the 
boring  organ  can  easily  bo  traced,  bob  i  ■  rally  in  i  he 
opposite  direction  in  thai  of  tin-  hands  oi  a  watch  as  the 
i  worked  from  tin-  lower  to  tin-  upper  Burface  oi  tic 
lead  though  Bome  boring  marks  arc  in  tin*  contrary 
direction  ami  an-  tor  the  most  pari  continuous;  the 
whole  result,  when  looked  through  From  the  lower  t"  tin' 
upper  surface,  resembling  tin'  rifling  of  a  gun-barrel. 

lYom  near  the  mouth  of  tin-  insecl  a  pan  of  mandibles 
extends,  as  Bhown  in  Fig.  2,  each  consisting  of  three  cutters 


Fig.  •-'. 

Front    view  of  head   showing   mandibles. 


of  varying  size,  increasing  in  length  but  decreasing 
in  width  from  the  mouth  outwards,  each  complete 
mandible  being  about  0-7  nun.  in  length.  0-65  mm. 
diameter  at  its  widest  part  nearest  to  the  head  and  ending 
in  the  tirst  or  largest  cutter.  From  this  examination  of 
the  mandibles,  the  countersunk  shape  of  the  hole  in  the 
lead  can  readily  1  e  understood,  the  attack  being  made 
initially  at  a  point,  and  as  the  width  of  each  mandible 
increases  from  its  largest  cutter,  furthest  from  the  head 
to  the  smallest  cutter  nearest  to  the  head,  so  the  diameter 
of  the  hole  increased  as  the  boring  operation  proceeded 
from  the  lower  to  the  upper  surface  of  the  lead  sheet. 
It  will  also  be  comprehended  that  had  the  insect  com- 
pleted its  work  of  escape  unobserved,  the  hole  would  have 
1  tin  cylindrical  instead  of  countersunk. 

The  length  of  time  the  insect  had  been  actually  occupied 
in  boring  the  hole  through  the  lead  is  not  known,  but  the 
maximum  time  can  be  definitely  stated.  The  lead  sheet 
had  been  laid  down  on  the  previous  Saturday,  so  that 
4S  hours  was  the  outside  limit,  and.  judging  from  the 
hole  formed,  probably  in  a  further  12  or  10  hours'  time. 
the  prisoner  would  have  escaped. 

On  investigating  the  entomology  of  the  subject,  as 
regards  the  penetration  and  boring  of  timber  by  injurious 
insects.  I  find  the  following  have  the  power  and  habit  of 
damaging  pine  and  fir: — 

Sirex  gigas,  or  Giant  Wood-wasp — the  timber  wasp  of 
Germany  :   Sirex  inventus,  or  Steel-blue  Wasp;   Loph 
jtini.  or  Pine  Sawfly  ;    Hylobut  abietis,  or  Pine    Weevil  ; 
lli/lurgus    pineperda,    or    Pine    Beetle:      Tomicus    typo- 
hus,  or  Bark-beetle  of  Germany  :    Pissodus  notatv 

The  last  mentioned  has  been  found  ravaging  the 
Austrian  pine.  but.  as  far  as  I  am  aware,  has  not  been  seen 
in  the  British  Isles.  Tomicus  typographus  has  repeatedly 
attacked  the  German  pine  forests,  its  ravages  occurring  to 
such  an  extent  that  its  old  popular  name  of  **  the  Turk  " 
was  revived,  a  name  referred  to  in  old  German  liturgies. 
The  bark-beetle  calamity  of  Bohemia  lasted  from  1n7! 
to  1ST"'.  All  the  others  have  been  found  in  our  islands 
infesting  pine  and  fir  trees,  to  a  greater  or  less  degree, 
according  to  seasons. 

The  insect  found  is  undoubtedly  the  male  Sirex  gigas 
fly  of  the  sub-group  of  StssUiventri of  the Hymenoptera or 
membranous-winged  family  of  Mandibulata.  The  female 
bores,  by  itf<  ovipositor,  into  the  bark  of  the  healthy  tree 
after  felling,  or  of  the  fallen  tree  lying  in  the  wood  — but 


not     generally    that     of    if,  limber,    and     here 

.1.  posits  its  egL.s.  tin-  tarvas  from  which  then  burrow  into 
uid  teed  on  the  solid  trunk.  Normally  in 
weeks,  these  then  merge  into  the  chrysalid  Btage, 
finally,  in  about  another  month,  tran  form  Into  the  i  omplete 
fly.  If  Ha-  larva  lias  not  changed  into  the  ohrysalid 
before  the  autumn,  the  fly  will  m.t  appear  before  tie- 
following  summer  or  even  until  a  much  later  period, 
rhey usually  exhibit  themselves singlj  oi  a  inn.-. 

mil  sometimes  over  a  period  of  several  years  froi ■ 

1 1  link. 

One  curative  device  proposed  was  to  strip  off  the  outer 
bark,  and  so  cause  a  (rigorous  How  of  sap.  which  kills  the 

larva'.      Theobald,  in  his  "  lb-ports  on    EcOl lie  Zoology 

to   the   Natural    History   Section    of   the    British    Museum 

1903     li,"  points  out   the  but   thai   many  larva;  of  the 

Sirex  gigas  ami  Sirei   iuveneue  hatch  out  even  after  the 

« I   lias   been    well    creosoted.  and  states  that  there  are 

no  remedies  against  tin-  Sirex  Hies. 

With  regard  to  the  perforation  of  lead  by  insects, 
llartmann.  in  the  "  Gesundsheit-Ingenieur "  for  1891 
(this  J..  1891,  683),  drew  attention  to  the  damage  done 
to  leadwork,  caused  by  the  larva?  of  the  wood. worm. 
Examining  the  leaks  from  a  lead  pipe,  he  traced  tin-  cause 
io  a  live  wood-worm  which  was  found  with  its  head 
protruding  through  the  wall  of  the  pipe:  the  outer 
opening  of  tic  hole  was  7  mm.  by  4  mm.,  the  surface  of 
which  was  scratched   with  tine  indentures. 

In  Kerl  and  Stohman's  "  Handbook  of  Technical 
Chemistry"  mention  is  made  of  the  fact  that  certain 
wood-worms  (Sirex  gigas)  perforate  sheet  lead,  the  holes 
made  showing  rough  surfaces  with  fine  indentures.  At 
the  Muldener  Hiitte,  holes  up  to  6-5  mm.  diameter  were 
found  in  sheet  lead  which  was  fastened  to  wood-work. 
In  this  particular  case,  the  insect  is  stated  to  belong  to  tin 
Coleoplera    family. 

Scheurer-Kestner  (Comptes  rend.,  53,  page  518)  mentions 
a  case  where  cylindrical  holes  were  found  in  the  lead 
lining  of  a  beam  of  a  new  sulphuric  acid  chamber,  and 
this  in  a  few  days  after  covering.  In  one  hole  the  semi- 
developed  body  of  an  insect  was  found,  partly  in  the  lead 
ami  head  first,  the  diameter  of  the  hole  corresponding 
exactly  to  that  of  the  body  of  the  insect,  so  that  the 
latter  could  not  turn  round  in  order  to  escape. 

From  my  observation,  it  is  quite  evident  that  the 
penetration  of  the  lead  was  effected  by  the  fully- 
developed  fly  and  not.  as  stated  by  other  observers,  by 
the  insect  in  its  earlier  or  worm  stage.  Though  the 
worm  can  penetrate  into  and  through  the  wood,  the  capa- 
bility of  boring  through  lead   is  probably,  therefore ly 

within  the  power  of  its  final  stage 

The  insect  in  its  last  stage  works  its  way  from  ttie  sap 
of  the  timber  towards  the  bark,  and  it  has  been  suggested, 
in  order  to  avoid  such  results  above  related,  to  place  the 
bark  side  of  the  timber  furthest  away  from  the  lead. 
This  might  be  done  when  the  presence  of  the  insect  is 
suspected,  and  may  be  effectual,  but  I  am  afraid  it  would 
entail  too  much  supervision  and  never  be  carried  out 
systematically.  Since  the  cause  of  the  perforation  was 
only  observed  and  captured  after  the  timber-work  had 
been  erected,  and  before  any  published  information  on 
the  subject  had  been  seen,  this  was  entirely  out  of  the 
question. 

The  main  consideration,  from  an  engineering  point  of 
view,  now  was.  how  to  prevent  damage  to  the  lead  plant. 
for  it  was  very  improbable  that  the  insect  found  would 
be  the  only  one  present.  Taking  it  for  granted  it  the 
time  that  the  insect  worked  from  inside  outwards  in 
order  to  effect  its  escape,  and  not  from  outside  inwards, 
the  usual  tar-coating  generally  adopted  for  the  preserva- 
tion of  the  timber  would  be  no  protection  to  the  lead 
against  the  insect  already  in  the  timber.  The  lead  floors 
and  upstands  of  the  chambers  and  also  the  lead  cisterns 
were  the  chief  anxiety,  l'ractically  in  all  other  parts,  it 
the  chambers  the  lead  is  never  in  direct  contact  with  the 
timber,  except  at  the  straps,  so  that  the  insect  could  fairly 
easily  escape,  and  even  if  perforation  did  happen,  it 
would  only  be  in  the  gaseous  part  of  the  chambers  where 
repairs  would  be  comparatively  simple.  I  suggested  the 
coating  of  the  timber,  wherever  it  would  be  covered  by 
the  lead — and  before  laying  down  the  lead — with  a  thick 


458 


DDNLOP    THE    DETECTION    OF    BEEF   FAT    IX    LARD. 


[May  SI,  1906. 


mixture  of  gas-tar  and  creosote  oil,  so  as  to  form  a  thick 
viscid  layer — a  "  tangle  foot  fly-paper  "  on  a  large  scale 
— between  the  timber  and  the  lead,  which,  being  out  of 
contact  with  the  outer  air  would  remain  elastic  or  only 
harden  slowly.  When  the  insect  had  bored  through  the 
wood,  and  before  it  could  attack  the  lead,  its  mandibles 
would  be  so  entangled,  tired  and  eventually  rendered 
so  useless  by  this  composition,  that,  in  my  opinion, 
perforation  would  be  prevented. 

Others  suggested  that  a  sheet  of  zinc  might  be  placed 
between  the  wood  and  the  lead,  but  anything  thinner, 
though  harder  than  lead.  I  deemed  untrustworthy  for 
two  reasons,  viz.  : — (1)  If  such  an  insect  could  perforate 
sheet  lead  of  one-eighth  of  an  inch  (3*2  mm.)  in  thickness, 
it  might  also  pierce  zinc,  and  (2)  injury  might  be  done  to 
the  lead  itself,  when  laying  it  down,  by  the  sharp  corners 
and  edges  of  the  zinc  ;  this  was  a  far  more  practical 
objection. 

An  insect,  known  as  Zopherus  mdicanus,  has  recently 
been  found  that  is  stated  to  be  able  to  cut  sheet  zizic  with 
its  mandibles.  A  pair  of  these  remarkable  little  creatures 
actually  succeeded  in  biting  their  way  out  through  the 
zinc  cover  of  a  glass  jar  in  less  than  48  hours. 

My  proposal  of  a  tar  layer  between  the  wood  and  the 
lead  was  negatived,  and  reliance  was  placed  solely  on 
the  usual  tar-coating  on  the  outside  of  the  timber,  an 
untrustworthy  procedure  as  later  events  proved,  though 
everv  care  was  taken  by  repeated  coating,  thinner  at 
first  so  as  to  soak  well  into  the  wood,  and  ending  with 
thicker  finishing  coats,  crude  creosote  oil  and  gas-tar 
from  the  gas  works  being  used  for  the  purpose. 

When  the  plant  was  completed,  the  chamber  floors  and 
the  cisterns  were  Hooded  with  water  and  some  perforation 
was  discovered  in  the  first  chamber  floor,  the  same  floor 
where  the  insect  had  first  been  found,  and  though  these 
later  holes  were  near  one  end  of  the  chamber,  they  were 
not  restricted  to  the  region  of  any  particular  joist.  After 
running  off  the  water,  the  positions  of  the  holes  were 
found,  repairs  effected,  and  the  chambers  sealed  up, 
except,  of  course,  for  the  entrance  from  the  burners. 

Some  interval  of  time  elapsed  between  the  completion 
of  the  plant  and  the  commencement  of  work  with  it, 
but  when  the  chamber  process  had  been  in  operation 
for  some  time,  further  slight  leakage  was  observed,  and, 
as  even  by  the  most  careless  working  of  chambers — and 
normal  working  of  chambers  is  difficult  to  obtain  by  native 
workmen — the  lead  floor  is  the  last  to  be  affected,  it 
seemed  that  insect  life  was  not  yet  exhausted  in  the 
timber  of  this  same  chamber.  No  other  chamber  was  so 
affected,  hut.  as  far  as  I  remember,  one  lead  cistern  had 
one  leakage.  The  chamber  was  emptied,  cleaned, 
examined,  the  perforations  marked  out,  soldered  up,  and 
work  again  commenced.  However,  after  some  time,  no 
further  leakage  was  observed  and  the  trouble  ceased. 

In  all  probability  the  insect  life  was  confined  to  a  few 
of  the  logs,  though  all  the  timber  was  examined  for 
soundness  before  arrival  on  the  works,  and  the  repeated 
trouble  experienced  confirms  the  entomological  state- 
ments of  their  irregular  habits  of  exhibition. 

My  conclusions  are  (1)  that  the  insect  works  its  way 
from  the  inside  of  the  timber  outwards,  and  not,  at  least 
in  its  final  stage  of  life,  from  outside  inwards,  though 
tins  may  happen  in  earlier  stages  or  later  generations; 
(•2),  that  though  outside  tarring  may  prevent  the 
deposition  of  '.  lie  egg  in  or  the  entrance  of  the  larva 
into  the  wood,  it  is  of  no  value  in  preventing  the 
exit  of  the  fud-grown  boring  fly  from  the  wood,  and 
possible  damage  to  the  lead  by  perforation,  wherever  the 
exit  hole  in  the  timber  is  covered  by  lead  ;  and  (3),  that 
even  a  thinner  yet  harder  metal,  such  as  sheet  zinc, 
may  be  unreliable  as  a  preventive  against  penetration. 

Mx.  J.  R.  Hardy,  of  tne  Manchester  Museum,  has  been 
kind  enough  to  give  me  some  information  as  to  the  injury 
done  to  many  vain  ties  of  timber  by  insect  life  in  general, 
both  in  England  and  abroad  ;  and  in  his  opinion  resinous 
woods  are  preferred,  though  harder  woods  such  as  hickory 
and  mahogany  are  also  affected.  The  thin  sheet  lead  of 
tea  boxes  has  repeatedly  been  found  to  be  perforated, 
but  the  fact  that  sheet  lead  of  one-eighth  of  an  inch  in 
thickness  can  be  pierced  through  was  unknown  to  him. 

Considering  the  general  use  of  timber,  of  all  classes  and 


from  various  countries,  in  conjunction  with  lead  for 
chemical  and  other  works  purposes,  it  seems  remarkable 
that  such  perforation  as  I  have  described  has  rarely  been 
observed  at  home.  In  "  Ormerod's  Annual  Entomological 
Reports  "  there  is  but  one  record  of  the  perforation  of 
lead  pipe  in  this  country,  and  that  by  the  Sirex  juvencus. 
This  was  noted  in  1889  at  the  Manor  House,  Newbury, 
Berkshire,  the  lead  pipe  being  attached  to  wood-framing. 
Perhaps  our  cold  climate  has  much  to  do  with  it,  but  in 
view  of  the  enormous  amount  of  timber  imported  into 
this  country,  the  possibility  of  damage  from  insect  life 
should  be  realised  and  precautions  taken  by  a  strict 
examination  of  all  timber  used,  in  important  work  at 
least 

It  may  be  added  that  the  Sirex  gigas  has  an  attacking 
parasite,  the  ThaUasa  lunator,  of  the  Ichneumon  class, 
not  a  rare  insect  in  Norway. 


Scottish  Section. 
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MB,    DAVID    TERRY   IN    THE    CHAIR. 

THE  DETECTION  OF  BEEF  FAT  IN  LARD. 

BY    H.     DfNLOr. 

The  detection  of  beef  fat  in  lard  has  been  held  to  be 
an  easy  matter  by  some  analysts,  whereas  recent  investi- 
gators have  clearly  shown  that  it  is  really  a  matter  of 
considerable  difficulty,  and  have  thus  been  unable  to 
confirm  the  statements  made  by  older  authorities  as  to 
the  distinctive  forms  of  crystals  yielded  by  pure  and 
adulterated  lards  respectively.  The  more  one  examines 
this  question  practically,  the  more  one  is  convinced  of 
the  uncertainty  of  the  ordinary  methods  of  determining 
whether  a  sample  of  lard  is  genuine  or  not.  and  it  is, 
therefore,  of  importance  that  an  analyst  should  have 
substantial  grounds  on  which  to  base  the  conclusions 
he  has  come  to.  With  this  object  in  view,  I  have  carried 
out  an  investigation  on  pure  and  genuine  fats  rendered 
by  myself,  the  observations  including  the  determination 
of  the  constants  employed  generally  in  their  analysis, 
as  well  as  an  examination  of  the  structure  of  the  crystals 
obtained  from  solutions  of  the  fats  :  and  in  the  present 
paper  I  propose  to  give  a  description  of  the  results 
obtained. 

The  various  fats  were  cut  from  the  specified  parts  of 
the  animal,  and  rendered  at  90°  C,  the  residvial  tissue 
being  in  all  cases  well  pressed,  in  order  to  remove  any  of 
the  harder  portion  of  the  fat  which  it  might  retain. 

The  results  of  the  examination  of  these  lards,  as  well 
as  beef,  mutton  and  cotton-seed  "  stearines,"  including 
the  iodine  value,  ether  washed  deposit  (Keating  Stock's 
method),  &c,  are  given  in  Tables  A  to  E. 

The  solidifying  points  were  determined  by  first  lique- 
fying the  fats  at  about  50"  C.  before  pouring  them  into 
the  tube  in  which  the  determination  was  made.  The 
melting  points  were  in  all  cases  determined  by  capillary- 
tube  method,  the  tubes  being  allowed  to  stand  for  24 
hours  after  filling.  The  Zeiss  butyro-refractometer 
reading  was  taken  at  t"  ('.  for  lard,  and  at  45°  C.  in  the 
case  of  beef  and  mutton  fats. 

On  comparing  the  iodine  values  and  refractive  powers 
given  in  Tables  A  and  B,  it  will  be  observed  that  the 
latter  rises  and  falls  with  the  iodine  value;  in  fact,  it 
would  seem  possible  to  tell  within  a  few  units  what  the 
iodine  value  of  a  sample  of  lard  would  bo,  from  the  deter- 
mination of  its  refractive  power.  This  relationship  is 
also    shown  in  the  ease  of  beef  and  mutton  fats. 

Although,  generally  speaking,  the  amount  of  ether 
washed  deposit  increases  with  the  melting  point,  as  shown 
by   Keating  Stock   (Analyst,   19,   2),   this  is  not  always 
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the  case,  us  an  examination  of  the  figures  in  Table  A.  will 
show.  Taking  the  solidifying  points  in  preference  to  thi 
melting  points  (the  determination  of  which,  especially 
in  the  case  of  soft  lard,  leaves  much  to  be  desired)  and 
comparing  these  with  the  amounts  of  ether  washed 
deposit,  it  will  be  observed  that  the  latter  does  not  always 
vary  proportionately  to  the  former.  It  is  hardly  necessary 
to  point  out  thai  this  fact,  as  also  the  great  variation  ill 
the  amount  of  ether  washed  deposit,  has  an  important 
bearing  on  Keating  Stock's  method  oi  estimating  beef 
fit  in  laid. 

When  dealing  with  commercial  lards,  as  shown  by 
various  observers,  the  iodine  value  alone  generally  fails 
to  give  any  Indication  of  the  presence  of  beef  fat.  as 
vegetable  oils,  such  as  cotton-seed,  are  added  in  sufficient 
quantity  to  give  a  normal  iodine  value.  Unfortunately, 
the  detection  of  cotton-seed  oil  in  lard  by  means  of  colour 
tests,  is  rendered  uncertain  by  the  well-known  fact  thai 
lard  from  hogs  fed  on  cotton  cake  gives  the  characteristic 
reaction  with  Halphen's  test.  While  several  writers  on 
the  subject  have  pointed  out  the  clanger  of  basing  con- 
elusions  on  a  positive  Halphen  test,  until  quite  recently 
no  figures  had  been  published,  showing  whether  the  iodine 
value  of  such  lard  is  in  any  way  abnormal.  I  have 
recently  had  the  opportunity  of  testing  this  for  Messrs. 
Tatlock  and  Thomson,  who,  in  a  recent  paper  read  before 
this  Society,  showed  the  effect  of  cotton  cake  feeding  on 
the  milk  of  a  cow. 

The  pig  selected  for  experiment  received  daily,  for 
six  weeks  previous  to  killing,  from  1  to  IV  lb.  decorticated 
on-seed  meal  with  its  other  food.  Portions  of  the  fit 
Mere  taken  from  the  indicated  parts  of  the  animal,  and, 
after  rendering,  the  iodine  value  and  refractive  power 
were  determined  and  the  Halphen  test  applied.  The 
results  are  given  in  Table  B: — 


It  is  somewhai  interesting  to  note  thai  the  fat  taken 
from  the  external  parts  gave  a  stronger  colour  than  that 
from  the  internal  parts.  The  Iodine  values  and  refractive 
p  iwer8  are.  however,  quite  normal,  and  give  no  indication 
of  cotton-seed  oil  as  such  having  passed  into  the  fat. 

<b'  the  many  modifications  of  Belfield's  test,  that  due 
to  Keating  Stuck  is,  perhaps,  the  best  known,  as  by  this 
method,  it  is  claimed  thai  a  quantil  itive  determination 
of  beef  fat  in  laid  can  be  made,  and  also  that  smaller 
-  of  the  former  can  be  detected  than  by  other 
methods.  In  the  above  method  the  standard  mixtures 
of  lard  and  beef  fat  employed  should,  according  to  Kfial 
Stock,  give  a  series  of  ether  washed  deposits,  the  amo 
increasing  with  the  percentage  of  beef  fat.  While  this 
is  certainly  the  ease  with  standards  containing  from 
15  per  cent,  and  upwards  of  beef  fat.  I  have  found  that, 
in  some  cases,  the  addition  of  smaller  quantities  of  beet 
fat  fails  to  influence  the  amount  of  ether  washed  depo 
as  the  following  example  will  show  :  Lard  N'o.  i.  Table  A. 
oi  solidifying  point  24-3°,  was  chosen  as  representing  a 
sofl  lard,  and  mutton  fat  No.  1~>,  of  solidifying  poinl 
to  ('.  added  in  quantities  of  10  and  20  per  cent.  The 
solidifying  points  and  ether  washed  deposits  were  then 
determined  in  the  mixtures  thus  prepare  I,  with  the  follow- 
ing results  as  shown  in  Table  C: — 
Table  C. 


Ether 
washed  deposit. 


Solidifying  point. 


Pure  lard  Xo.  4    

fl  ith  in  pel  .   nt   .ii  N.i   15 
With  -o  per  cent,  of  No.  15 


7 

6 

20 


°C. 
24-3—25-5 
25-0—26-5 

26-3 — no  rise. 


Table  B. 
Lard  from  Pig  fed  on  Cottonseed  MeaL 


l'art  of  animal. 

Iodine  value 

Wljsi. 

Zeiss  lnityro- 
refractometer 

at  4n    C 

Cotton-aeed  oil, 
p.r  cent,  by 
Halphen's  colour  test. 

Shoulder    

Back 

Leaf    

65-1 
64-8 

- 
• 

30-7 
50-3 
50-0 
49-0 

490 

10 
8 

10 
2 

6 

The  result  of  the  Halphen  test  is  expressed  in  percentage 
of  cotton-seed  oil.  an  edible  oil  being  selected  as  a  st a 
It  will  be.  of  course,   understood  that  these  figures 
give  an  indication  of  the  relative  intensity  of  the  colours, 
which,  with  one  exception,  were  very  distinct. 


These  results,   as  also   many  attempts  to  obtau 
crystals  from  mixtures  containing  smaller  quantil 
beef  fat,   suggested   an  examination   of  the   "stearine 
obtained  from  lard  and  beef  tat  respectively,  and  especially 
that   from   hard    lard.     Quantities    of    "stearine" 
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(12,  13  and  15,  Table  A.)  were,  therefore,  prepared 
in  the  following  manner:  — 

A  i  ethereal  solution  of  the  fat  was  allowed  to  crystallise, 
and  after  decanting  off  the  mother  liquor,  the  crystalline 
deposit  was  thoroughly  washed  by  repeated  agitation 
with  ether,  and  collected  on  a  filter,  where  it  received  a 
final  washing  with  ether.  After  drying  at  40°  C.  the 
iodine  value  and  melting  point  of  the  superfused  crystals 
was  determined.  To  find  the  relative  solubility  in  ether, 
the  following  tests  were  made:  — 

0-5  L-rm.  of  each  of  the  "  stearines "  was  treated  in 
small  stoppered  bottles  with  50  c.c.  of  ether  of  0-7175 
sp.  gr..  previously  cooled  to  12c  C,  and  after  agitating 
the  mixtures,  the  bottles,  contained  in  an  insulated  box, 
were  kept  for  three  hours  at  a  temperature  of  from  1  2° — 
13  C.  The  amount  of  dissolved  stearine"  was  then 
determined  by  evaporation  of  the  filtered  liquid.  Repeated 
crystallisation  from  ether  proved  that  the  solubilities 
obtained  by  this  method  were  relatively  correct. 

A  further  test  was  also  made,  using  petroleum  ether, 
sp.  gr.  0-64S.  The  results  are  stated  in  Table  D,  which 
also  includes  cotton-seed  "  steariue  "  prepared  from  the 
commercial  article  and  recrystallised  several  times  from 
ether. 


As  previously  stated,  the  melting  points  in  above 
Table  refer  to  the  crystals  in  the  superfused  state,  the 
so-called  double  melting  point  being  observed  in  several 
cases  and  more  especially  in  the  case  of  the  superfused 
crystals  from  lard. 

It  will  lie  observed  that  the  melting  point  of  the  crystals 
obtained  finally  by  this  method  of  crystallisation,  is 
several  degrees  below  that  of  pure  tristearin  which  is  given 
by  Lewkowitsch  at  71-6°  ('.,  and  slightly  above  that  of 
pure  tripalmitin. 

The  crystals  obtained  finally  from  lard  in  the  fifth 
crystallisation  were  considered  free  from  unsaturated 
glyeerides,  as  shown  by  the  iodine  value.  I  do  not 
attempt  to  draw  any  conclusions  from  the  melting  points 
of  these  substances,  as  further  investigation  would  be 
required  to  enable  one  to  say  whether  certain  glyeerides 
are  common  to  the  three  fats. 

Coming  now  to  the  microscopical  examination  of  the 
"  stearine,"  which  is  certainly  the  most,  important  part 
in  the  testing  of  lard  for  genuineness,  it  will  be  observed 
in  the  first  place  that,  although  the  form  of  the  crystals 
from  normal  lard  and  beef  fat  respectively  are  quite 
distinct,  the  "  stearine  "  from  a  mixture  of  these  fats, 
in  place  of  showing  well-defined   "  beef  forms  "   side  by 


Table  D. 
Lard,  Beef,  Mutton  and  Cotton-seed  Oil  "Stearines"  crystallised  from  Ether  Solution. 


Iodine  value. 

Melting  point. 

Solubility  test  (at  12°— 13°  C). 

"  Stearine." 

Petroleum  ether     Methylated  ether 
(sp.  gr.  0-648).   ,  (sp.  gr.  0-7175). 

A 
B 
C 
D 
E 

9-70 

8-20 

10-10 

10-60 
0-9 

640 

600 
59-5 
58-0 
590 

per  cent.                per  cent. 
15-60 

20-00 
22-40 

33-60 

44-20 

45-80 

C'citt>iii-9i-eil  stearine  recrystallised  several  times 

That  the  beef  "  stearine "  is  more  soluble  in  ether 
than  lard  "  stearine  "  is  clearly  shown  by  these  tests  : 
even  after  re-crystallisation,  as  in  "  stearine "  B,  the 
solubility  was  more  than  twice  that  of  lard  "  stearine." 
With  petroleum  ether,  however,  the  differene  in  solubility 
was  not  so  marked.  The  high  iodine  values  of  these 
"  stearines  "  is  remarkable  and  shows  the  difficulty  of 
removing  the  last  traces  of  the  unsaturated  glyeerides: 
in  fact,  many  crystallisations  were  required  in  order 
to  obtain  crystals  of  fixed  melting  point.  An  example 
of  this  may  be  of  some  interest :  — 

Lard  No.  11,  Table  A  (the  mixed  fatty  acids  of  which 
contained  19-20  per  cent,  of  stearic  acid,  as  determined 
by  Hehner  and  Mitchell's  method),  was  chosen  for  experi- 
ment, and  0  c.c.  of  the  melted  fat,  dissolved  in  00  c.c.  of 
ether,  and  the  solution  allowed  to  cool  down  slowly  to 
13°  C.  After  the  "stearine"  had  crystallised  out,  the 
mother  liqu  >r  was  poured  off,  and  the  d.cposit  washed 
and  redissolved  in  30  c.c.  of  ether,  0-720  sp.  gr.,  and 
treated  as  before.  The  melting  point  of  the  superfused 
crystals  from  the  3rd,  4th  and  5th  crops  was  determined, 
dso  the  iodine  value  of  the  latter.  The  results  are 
end  odied  in  Table  E,  which  also  includes  the  melting 
points  of  the  crystals  obtained  from  beef  and  mutton 
fats  Nos.  10  and  15,  Table  A,  treated  in  a  similar  manner. 


side  with  lard  crystals,  generally  gives  a  form  which  is  a 
modification  of  the  lard  form. 

"  Stearine  "  from  such  a  mixture,  when  examined  at  a 
magnification  of.  say,  30  diameters,  often  shows  a  number 
of  "  plumose  groups,"  which  at  this  low  power  may  lie 
easily  mistaken  for  typical  beef  crystals.  If,  however, 
a  higher  power  be  employed,  say,  300  to  400  diameters, 
these  groups  are  seen  to  be  composed  of  narrow  plates 
with  oblique  terminals,  and  quite  distinct  from  the  fine 
rods  or  needles  given  by  a  first  crystallisation  of  beef  fat. 
The  subject  is  further  complicated  by  the  fact  that  some 
genuine  lards  give,  on  crystallisation,  abnormal  forms, 
which  at  a  low  magnification  closely  resemble  the 
"  plumose  grouping  "  of  beef  "  stearine." 

The  following  tests  were  made  in  order  to  ascertain 
what  effect  recrystallisation  had  on  the  form  of  the 
crystals  from  lard,  beef  and  mutton  fats.  The  method  of 
recrystallisation  adopted  was  as  follows  : — 

From  0-1  to  0-15  grm.  of  the  "  stearines  "  A,  B  and  C, 
Table  1>,  was  dissolved  in  15  c.c.  of  ether  0-7175  sp.  gr., 
and  the  solutions  contained  in  stoppered  tubes  or  "  test- 
mixers  "  allowed  to  cool  down  very  slowly  to  13"  C,  the 
deposited  crystals  being  examined  after  standing  for  24 
hours  at  this  temperature,  after  which  the  deposits  were 
redissolved  in  15  c.c.  of  ether  and  treated  as  before.     In 


Table  E. 

Beef  "  stearine." 

Lard  "  stearine." 

Iodine 
value. 

Mutton  "  stearine." 

1st  m.  pt. 

2nd  m.  pt. 

1st  m.  pt.       2nd  in    pt. 

2nd  m.  pt. 

1st  crystalisation v 

°C. 
52-5 

°C. 

59-0 
60-5 
61-0 

66-5 

°C.                    °C 

50-5 — 53-0   !            65 

51-5                      66 

51-5— 53-0               66 

per  cent. 
0-30 

°C. 
59-5 

— 

— 

66-5 

— 

Fia.  1.— Mutton  1st— 100. 


Fia.  4.— Beef  1st— 100. 


Fig.  2.— Mutton  3rd— 3S0. 


Fia.  5.— Beef  3rd— 3S0. 


Fig.  3.— Mutton  4th— 3S0. 


Fig.  G.— Beef  4th— 330. 
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< In-  waj   reorystallisation  was  continued  until  onlj  a  fe\i 
ol  "  Btearino  "  remained. 

In  examining  the  i  rystals,  no  mountani  wae  employed, 
i  lici    i 1  ing  allowed  in  evaporate  aftci    placing 
eovcr  glasses,  care  being  taken  no!  to  damage  the  crj 
i  \  pressure.     The  powers  employed  varied  from  30  to  100 
meters,  and   ntic  rophotographs  of  n   number  ol   field 
were   taken   in   eaeli   crystallisation.      Commencing    with 
mutton    "  stearine "    the    first    crystallisation    gave    the 
charaet eristic  curved  tufts,  the  individual  crystals  showing 
sharp  points  n(  a  miigiiifii  ation  ol  400  diameters.     M 
photograph   No.   1   shows  these  groups  at    luo  diameters. 

The  "stearine"  from  the  second  crystallisation  also 
■  tin-  "  plume  bo  sroups,"  but  the  latter  were  i 
curved  than  in  the  first  crystallisation,  while  many  of 
the  separate  crystals  showed  what  may  be  described  as 
lilunt  ends  or  points.  In  the  third  crystallisation, 
however,  a  great  change  in  the  crystalline  form  was 
observed,  tho  fine  rods  having  given  place  to  thin  plates 
with,  in  many  cases,  oblique  terminations  as  in  lard 
crystals.  Microphotograph  No.  2  shows  such  crystals 
magnification  ol  380  diameters. 

\  fourth  crystallisation  was  now  made,  the  effect  of 
which  was  in  further  develop  the  lard  form  of  crystals, 
which  could  he  distinctly  seen  at  Iihi  diameters  and  in 
many  lirMs  iii  as  low  ii  power  lis  30  diameters.  Micro- 
photograph  .Nil  .'!  shows  such  crystals  at  a  magnification 
-' '  diameters. 

In  the  rase  of  beef  "  stearine,"  the  forms  observed  in 
the  first  crystallisation  closely  resembled  those  of  mutton 
"stearine,"  as  shown  by  microphotograph  Xo.  4.  The 
second,  and  especially  the  third  crystallisation,  showed  a 
decided  change  from  the  "beef"  to  the  "lard"  form 
(microphotograph  No.  5,  •  380),  while  in  tho  fourth  the 
change  was  very  marked. 

Hero  plates  with  chisel  shaped  ends  were  clearly  Been  al 
Inn  diameters,  the  plates  Being  in  several  fields  well 
formed  and  arranged  in  the  form  of  a  star,  as  shown  in 
microphotograph  No.  0,  Although  a  large  number  of 
Buch  groups  was  "]  served,  the  larger  proportion  hail  the 
"plumose"  formation,  the  individual  crystals  in  tho 
latter  resembling  narrow  lard  plates  and  not  the  fine- 
pointed  needles  obtained  from  the  first  crystallisation. 

'I  his  remarkable  change  which  takes  place  in  tho  form 
of  tin  crystals  from  beef  and  mutton  fats  after  repeated 
crystallisation  from  other,  can.  no  doubt,  I  e  explained 
hy    the    greater    solubility    in    ether   of    the    particular 

i  i  ride  or  glycerides  giving  the  "  beef  "  form  of  crystal, 
ami  consequently  the  ultimate  appearance  of  a  less 
soluble  one,  which  gives  the  Mat  plates  characteristic  of 
l  ii. l. 

Under  the  heading  "  Kxaminaton  of  Lard  Crystals 
separated  from  Ether"  ("  Analyst."  21,  page  328), 
IK  hnrr  ami   Mitchell   give  the  results  obtained   by   the 

repeated    crystallisati >f   the   "stearine"    from   hard 

lard.  They  found  thai  the  crystals  became  more  and 
more  needle-like  until  finally  they  could  hardly  be  'lis 
tinguished   from   I  eef  "  stearine  "   crystals,   meaning   by 

the  latter,  one  would  Suppose,  the  crystals  from  a  Hist 
crystallisation  of  beef  "stearine."  After  showing  bow 
the  amount  of  stearic  acid  increased  with  each  crystallisa- 
tion, the  authors  state  thai  "  the  form  of  the  beef 
crystals  is  solely  due  to  the  larger  proportion  of 
stearic  ai  ill,  than  can  be  obtained  from  a  pure  lard  by  a 
single  crystallisation."  If  that  tc  so,  one  would  ex] 
to  obtain  finally,  after  the  rc|  eated  crystallisation  of  lard, 
and  mutton  "  stearines,"  the  fine-pointed  needles 
charaet eristi i  ol  >  first  crystallisation  ol  beef  fat.  This 
certainly  has  not  I  ecu  my  experience,  as  shown  in  the 
case  nt  beef  and  mutton  "stearines,"  while  with  lard 
"  stearine  "  1  have  been  unable  to  confirm  the  statemi  nf 
made  bj  Hehner  and  Mitchell.  The  '"stearine"  from 
lards  \ns.  11  and  12,  Tablo  A.  was  rocrystallised  five 
limes  by  the  method  previously  described,  the  crj 
from  each  crop  being  examined  under  the  mien  i  i 
While  the  crystals  obtained  finally  were  certainly  much 
narrower  than  those  from  a  single  crystallisation  "t 
normal  lard,  they  could  not  bo  described  as  rod  or  needle 
like,  and  fully  80  jcr  cent,  of  the  crystals  showed  oblique 


terminations    at     KM)    diameters        CI  ping    ol    the 

tal    wb     ■■'•  lisl  im  <  from  bee!  fat, 

\    Maries   of   crystallisations   was    ale adi     with     > 

mixture   of     lard    and    beef    "Mr.i thi     quantitie 

employed   being  0-200  grm.  of  each  of  the  "  ati 

I  \  and  B,  Table  D)  dissolved  in  20  o.o.  ol  ether,  0-7175 

The  crystals  from  the  first,  second  and  third  'i 

.  .us.  when  examined  at    I liamoti  i  da 

largo  curved  tufts    the  individual  crystals  in  the  latter 

i bling  badly  formed  beef  crystals;  but  as  recrystal- 

lisatiou  proceeded,  the  form  was  gradually  modified,  tho 
crystals   becoming    less    curved    and    showing   at    higher 

.  aiiiications  oblique  or  chisel-ends,  while  those  obtained 
finally  in  the  twelfth  and  thirteenth  crystallisations  wore 

.in  itakably  lard  crystals. 

Vftor  having  tried  several  methods  of  crystallisation, 
using  as  solvents  ether,  petroleum  ether,  fusel  oil,  &c,  1 
i  een  led  to  the  following  conclusions,  with  regard  to 
the  detection  of  beef  fat  in  hud. 

( 1 )  That  it  is  necessary  to  employ  a  much  higher  power 
than  loo  diameters  when  examining  the  crystals  from  a 
suspected  sample  of  lard,  as  the  appearance  of  "  plumose  " 

groups  at  the  above  power  al i,  without  regard  to  the 

form  of  the  indivi  lual  crystals  at  a  higher  magnification, 
is  no  proof  ol  the  presence  of  beef  "  stearine." 

I'..')  That  as  the  "  stearine"  obtained  from  beef  fat  by 
a  single  crystallisation  is  more  soluble  in  ethpr  than  tho 
"  stearine  "  from  a  tirst  crystallisation  of  lard,  it  is  useless 
to  attempt  to  eliminate  lard  "stearine"  from  a  mixture 
of  the  two,  by  recrystallisation,  as  recommended  by 
Ke  iting  Stock. 

(3)  That  as  the  weight  of  ether  washed  deposit  (Keating 

Si  nek's    method)    from    genuine    lard    Varies,    as    has    keen 

shown,  from  .">  to  nearly  200  mgrms.,  it  is  dangerous  to 
draw  conclusions  either  quantitative  or  qualitative,  from 
such   a  test. 

As  for  the  more  general  question  of  the  detection  of 
I  eef  fat  in  lard  by  means  of  the  microscope,  the  con- 
clusions to  which  I  have  come  cannot  he  better  expressed 
than  by  quoting  Hehner's  remarks  on  the  Belfield  test 

Analyst."  1902,  27.  24). 

"  When  cotton-seed  or  other  vegetable  oil  can  be  traced 
and  the  iodme  value  is  high,  the  '  keel  form  '  of  crystals 
may  he  taken  to  afford  evidence  of  the  presence  of  bee'  ,u 
mutton  fals." 

"  In  the  absence  of  vegetable  oil,  and  with  a  low  10  lini 
value.  Ihe  Belfield  test  can  at  most  afford  some  reason  for 
suspicion,  but  no  trustworthy  evidence  of  adulteration." 
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EARTH   ALKALI   AND  ALLIED  PEROXIDES. 

11V   lilt.   K.    M'X    l.u:l:.a:l  k    \xi.   HERBERT   I'll  III  IT. 

{This  J.,  April  liVA.  1906,  298     302.) 

In  all  cases  where  the  words  "specific  g  a\  ity     

the  word  "density"  should  he  read.     The  authors  desire 

to  explain  that   by  the    "density."  or.  perhaps  ki'tter.the 

apparent  density"  of  a   powder,  is  mean     the  volume 

hi  uncompressed  bodj  takes  up,  with  its  included 

ii   spaces.     Thus,  to  Bay  that  calcium  peroxide    60pei 

•■mi.  i.  of  sp.  gr.  2"378,  bat  an  apparent  density  of  0*603, 

implies  that    I  c.c.  of  calcium  peroxide,  in  powder  form, 

eigh    0*603  grm. 

I   c.c.  nt  strontium  peroxide  (85  per  cent.)  ol 
3845,    weighs   0-546   grm.;     I    c.c.   magnesium    peroxide 
28  per  cent.)  of  sp.  gr.   1-933,  weighs  f(-8l5  •.Tin.  :    1  c.c. 
im    peroxide  (50  per  cent  |  of  sp.  gr.  3-384,  weighs    1-571 
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I.- PLANT,  APPARATUS,  AND   MACHINERY. 

i'  ontinued  fri  m  pagi    4:20.) 

High     temperatures;      Determination     of .     H.     v. 

Wartenbcrg.     D.  physikal.  Ges.   Eer.,  1906,  97.    Chcrn. 
Zoit,,  I!  re.  30.  Rep.,  138. 

Nsrnst  has  proposed  making  use  of  chemical  equilibrium 

and  the  two  heat  laws  for  the  measurement  of  high 
temperatures.  As  an  example  of  this  method  the  reaction 
-H ..( :^_-JH»  +  Oo  has  Ken  examined  over  the  range 
1400c— 2300°  C.  and  the  extent  of  dissociation,  i.e.,  the 
concentration  of  hydrogen  (x)  in  the  steam,  estimated  at 
various  temperatures.  At  the  lower  temperatures  .r  was 
determined  by  analysis  of  the  steam  after  passing  through 
a  glowing  tube,  the  temperature  being  measured  hy  a 
thermo-electric  junction  controlled  by  the  melting  point 
of  gold.  At  higher  temperatures,  since  the  reaction 
products  combine  on  cooling,  the  partial  pressure  of  the 
hydrogen  was  measured  directly  in  the  heated  furnace 
by  making  use  of  a  platinum  partition  porous  only  to  the 
hydrogen.  Iridium  replaced  platinum  at  the  highest 
temperatures,  and  a  Wanner  pyrometer,  which  was  com- 
pared with  a  thermo-electric  junction,  was  used  to 
measure  the  temperature. — F.  Sods. 

English  Patents;. 

Furnaces;     Impts.    in .     C.    P>.    Burclon,    London. 

From  La  Soc.  Anon,  des  Proc.  Maslin-Theryc,  Marseilles, 

France.  Eng.  Pat.  9056,  April  29,  1905. 
In  reversed-draught  furnaces  in  which  the  air  passes 
downwards  through  the  bed  of  fuel,  the  removal  of  the 
ashes  in  the  condition  of  a  molten  slag  is  claimed.  The 
slag  is  maintained  in  a  liquid  condition  until  it  reaches 
the  tapping  hole,  by  causing  the  hot  products  of  com- 
bustion to  travel  with  it  in  the  same  direction.  Further 
claim  is  made  for  enclosing  the  furnace  and  slag  chaml  er 
in  a  thin  refractory  casing  cooled  on  the  outside,  and  for 
water-  or  air-cooled  tubes  to  form  bridges  over  which  the 
slag  flows  from  the  bottom  of  the  bed  of  incandescent 
fuel.— W.  H.  C. 

Solvents;  Process  and  apparatus  for  recovering  volatile 
.     E.  Delhotel,  Paris.     Eng.  Pat  9441.  May  4.  L905. 

See  Addition  of  May  4.  1905,  to  Fr.  Pat.  344,84S  of  1904  : 
this  J.,  1905,  1169.—  T.  F.  B. 

Heating  mid  evaporating  liquids  tn/  means  of  .-turn: 
Apparatus  for  — .  D.  B.  Morison,  Hartlepool.  Eng. 
Pat.  Jn>i7.  May  l'4.  1905. 

'I  he  claim  is  for  improvements  in  evaporators  such  as  are 
described  in  Eng.  Cat.  13.775  of  1900  (this  J.,  1901,  694). 
These  improvements  consist  in  connecting  tin-  outlet 
and  ml.-t  ot  successive  i  oils  by  diagonal  passages  formed  in 
the  "header,"  in  providing  a  separate  outlet  tor  the  con- 
densed water  from  each  coil  into  a  pussanc  in  the  "  header," 
and  in  hanging  the  "  headers  "  on  their  supports  in  such  a 
way  thai  the  accumulation  of  scale  has  a  less  binding 
effect  on  the  Inn-.-.      \V.  11.  ('. 


United  States  Patents. 

U.S.  J'at.  818,070, 


Retort.     R.  Ziesing,  Cleveland,  Ohio. 
April  17,   1906. 


The  retort,  a,  i  a  retort-chamber,  6,  to  contain 

the  material   to    be    treated,    and    provided    with    longi- 


tudinal ridges,  r.r,  connected  by  a  false  bottom  as  shown. 
The  spaces  between  tin-  liilges.  r,  serve  as  air  or  ventilating 
passages,  and  the  ridges  themselves  strengthen  the 
structure  of  the  retort.  —  W.  H.  C. 

Filter-press.     M.    Ekenherg,    Stockholm,    Sweden.     D.S. 
Pat.  818,154.  April   17,   1906. 

The  claim  is  for  a  filter-plate  for  use  in  a  filter-press,  which 
also  claimed,  and  composed  of  a  number  of  very  thin  and 
flexible  sheets  of  metal  disposed  face  to  face  ;  there  arc- 
means  for  pressing  the  sheets  together  with  a  pressure 
capable  of  regulation.  There  is  also  a  valve-controlled  inlet 
to  the  press-chamber  for  the  fluid  mixture  to  be  filtered. 
The  material  is  compressed  between  the  sides  by  a  recipro- 
cating piston,  acting  at  right  angles  to  the  laminated  sides, 
through  the  interstices  of  which  the  fluid  flows. — W.  H.  C. 

Dryer.    C.  A.  Matcham,  Allentown,  Pa.     U.S.  Pat.  Reissue 

12,474.  April  24,  1906. 
An  inclined  drying  cylinder,  mounted  so  that  it  can  be 
rotated  by  suitable  mechanism,  has  a  portion  of  its 
length,  nearest  the  inlet  end,  enclosed  in  a  chamber 
heated  by  the  products  of  combustion  from  a  furnace 
placed  below.  The  hot  gases  from  the  heating  chamber 
are  conducted  by  a  flue  to  the  outlet  end  of  the  drier, 
pass  through  the  latter  over  the  material  being  dried,  and 
escape,  along  with  the  vapours  given  off,  into  a  stack, 
the  lower  part  of  which  encloses  the  inlet  end  of^the 
rotating  cylinder. — W.  H.  C. 

Fkench  Patents. 

Furnace  arranged  to  utilise  special  gases,  ami  several 
applications  thereof.  L.  C.  E.  Faucheux.  Fr.  Pat. 
360.178,  Feb.  15,  1905. 
The  furnace  of  M.  Perret  (which  is  constructed  of  super- 
posed slabs,  on  which  the  coal  dust  to  be  burned  is  placed 
and  is  caused  to  descend  from  one  slab  to  another  at  each 
charging  operation)  may,  by  suitable  regulation  of  the 
air  inlets,  be  so  worked  that  the  gases  of  combustion 
containing  nothing  but  nitrogen,  carbon  dioxide,  and 
about  0-5  per  cent,  of  oxygen,  and  may  be  kept 
steadily  at  any  desired  temperature.  The  patentee  encloses 
a  furnace  of  this  type  in  a  non-conducting  material  such 
as  kieselguhr,  and  utilises  the  hot  gases,  freed  from  dust 
and  soot,  directly  as  a  source  of  heat.  To  ensure  the 
absence  of  dust  and  soot,  the  gases,  immediately  after 
charging  the  furnace,  and  so  long  as  they  contain  soot,  arc 
passed  into  the  chimney  :  thereafter  they  are  passed,  on 
their  way  to  the  point  of  application,  through  large  dust- 
depositing  chaml  crs  containing  metallic  gauze,  broken 
coke,  flints,  &c.  The  hot  purified  gases  can  then,  owing 
to  their  freedom  from  oxygen,  dust,  &c.,  be  brought  into 
direct  contact  with  the  substance  to  be  heated.  Their 
application  to  the  concentration  of  sulphuric  acid,  and  the 
drying,  distillation,  torrefaction,  &c,  of  various  substances, 
is  described. — H.  B. 

Soluble    substances    in    grains,    pulp,    Jc.  ,•     Apparatus 

for  continuous  extraction  of by  means  of  solvents. 

E.  Bataille.  Addition  dated  Nov.  28,  1905,  to  Fr. 
Pat.  319,204  ot  .March  1,  1902  (this  J.,  1902,  1460). 
Tin:  additional  claims  include  the  use  of  a  false  bottom 
in  the  extraction  vessel,  so  that  solvents  can  be  heated 
when  required  ;  perforated  buckets  on  the  elevator 
chain  raising  the  material  to  the  drying  chamber,  so 
that  the  solvent  may  drain  off  ;  certain  modifications 
in  the  arrangement  of  tin-  extraction  and  drying  chambers  ; 
and  tin-  suppression  of  valves  in  the  distributing  chamber 
and  the  outlet  conduit. — ('.  A.  M. 

Evaporation  of  liquids,  especially  such  as  on  liable  to 
froth     excessively;      Arrangcuit.nl     for   producing    the 

.     D.  Grove  and  W.  Haberland.     Fr.  Pat.  360,618, 

Dec.  2,  1905. 

The  evaporation  is  effected  from  the  surface  of  hollow 
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discs,  mounted  on  ft  hollow  horizontal  shaft,  and  rotated  in 
.0  vrs-i'l  formed  like  a  large  hollow  disc  and  partialis  filled 
with  the  liquid.   The  smaller  discs  are  partly  filled  with  some 
I  ., , 1 1  \  coi  '  I  v  such  os  on  oil,  and  Rn    rol 

slowly  that  the  oil  remains  in  thi  ilvi     of  the  discs, 

whiol  arc  part iallj  immersed  in  the  liquid  to  be  evaporated. 
The   heating   agent,   e.g.,   steam,    if    introduced   inti 
upper    halves    oi    Hie    dim  s,    through    the    hold 
When  tl,,'  shaft  is  rotated,  a  portion  ol  the  liquid  o 
|o  each  disc,  and  it    is  only  the  liquid   adhet 
upper  half  of  each  disc  that   becomes  heated  ;    the    lowei 
ports  of  the  discs   being   tilled   with  the  badly  ci 
.    material,    imparl    hut    little   heat    to   the   main    bod}     ol 
the    liquid,    which    does    ih>i    enter   into  ebullition,   and 
consequently  violent  frothing  is  avoided,     W.  B.C. 

Liquids  or   mixtures  of  liquids;     Proceed   fen 

nomogem   us      mechanically .       Deutsche      Hoi 

geniaennaach.-Ges.  First  Addition  dated  Dec.  8, 1905, 
to  Fr.  Pat.  354,943,  June  6,  1905  (this  J..  1905,  1162). 
Before  passing  through  the  pulveriser,  the  liquids  to  be 
rendered  homogeneous  are  thoroughly  mixed  in  an  agitator 
with  vertical  beaters,  the  mixer  being  surrounded  bj  a 
jacket  through  which  a  heating  or  cooling  medium  can 
be  circulated.  The  mixture  is  then  passed  through  a 
ByBtem  of  crossed  spiral  tubes  to  the  pulveriser,  which  is 
also  jacketed  in  order  that  the  liquids  may  be  heated  or 
cooled  during  pulverisation  by  circulating  a  heatii 
cooling  agent   through  the  jacket— W.  II.  i'. 

Indicator  and   regulator  of  temperatun  .     TKermo-el 

.     So,,    lis    Etablissements    Poulenc    Freres.     Fr. 

Pat.  360,253,  Dei .  9,  1905. 
Tii  k  temperature  of  a  furnace  is  automatically  regulated 
by  the  action  of  a  pyrometer  which  causes  a  denei  tion  ol  a 
Ivanometer,  such  deflection  acting  in  conjunction  with 
an  auxiliary  circuit,  serving  as  a  relay,  to  alter  the  po 
of  the  damper  in  the  Hue  of  the  furnace.     The  tempera!  ore 
of  the  furnace  can  in  tins  way  be  maintained  constant 
within  two  desired  limits.  —  K.  S.  H. 

Fill'  ring  or  separating  liquids  from  solids  or  matti  r  from 

itnpuritit  i  :    Apparatus  for and  for  similar  uses. 

The  Clayton  Aniline  Co.,  Ltd.      Fr.  Pat  360,533,  Dec. 
lt>.  1905.     Under  Int.  Conv.,  June  7.  1905. 

.see  Eng.'Pat  ll.'.'oT  of  1905  :  this  J..  1905,  1003.-  T.F.B. 

Drying-drum  with  central  lube.  1..  Boltri.  Fr.  Pat.  360,851, 
Dec.  22,  1905.  Under  Int.  Conv.,  Dec  28,  1904,  and 
Aug.  19,  inn:,. 
The  apparatus  consists  of  a  drum  having  an  inner,  co- 
axial, centra]  tube,  and  mounted  on  an  axis  so  that  it  can 
be  rotated.  A  longitudinal  slot,  or  opening,  is  forme  1 
on  one  side  of  the  drum  and  can  be  closed  by  a  gau 
plate.  The  apparatus  is  charged  by  bringing  the  opening 
uppermost  and  filling  in  the  materia]  to  be  dried.  The 
gauze  plate  is  then  placed  over  the  opening  and  the  drum 
is  turned  through  b  i       'inn, mi.   the  opening 

now  underneath.      Warm  air,  introduced  bj  a  pipe  through 
the  upper  part  of  one  end  of  the  drum,  passes  down 
through  the  contents  and  escapes  through  the  gau 
the  bottom.     The  presence  of  the  centra]  tube  causi 
heated  air  to  be  distributed  evenly  throu. 
ami    very    little    "dead    space"    is    formed.  —  \V.  H.C. 


II.— FUEL,  GAS,  AND  LIGHT. 

mtinued  from  jfigt    i-'2.) 

Coal;    Spontaneous  ignition  of .     V.   R   Lewes. 

.1  Gas  Lighting,  1906,  94.  33—34. 
Is  the  spontaneous  ignition  of  coal  stored  in  bulk, 
oxidation  of  the  pyrites  present  only  plays  a  very  subsidiary 
part,  the  chief  factor  beinc  the  surface  condensation  of 
the  oxygen  in  the  pores  of  the  coal,  and  the  action  of  the 
condensed  gas  in  effecting  the  oxidation  of  the  hydro- 
carbons present  in  the  coal.  Whilst  sufficient  ventilation 
to    prevent    any    considerable    increase    of    temperature 


within  the  mas  c  in  preventing  ignition,  u   U 

practically  impossible  to  maintain  this  lition  in  I 

coal 

onlj    boo  o  lead    to  dan  it  ing. 

wet  the  whole  i 
.,    ,     lil  ,  wise    imprai  tii  abli  .    ,•-  ing    to   the    | 
.,t   weight    I igh!    oboul    il  I    wator   i- 

|   .  cctivi      and    tOO    SID  ill   0    ij  n  anl:t\    of   watl  i 

,.nl\  aocentuati  ;er. 

The  extinction  ol  coal  Fires  which   break  oul  on  board 

.  b  matlei  of  extremi  difficulty,  owing  to  thi  ''!  qui  n( 

impossil  ilitj  ol  getting  water  to  the  exact  seat  "I  the  fire, 

and  to  the  formation  oxide  by 

the  action  ol  tin     ti  ai i  ol  fuel,  i 

results  in  the  production  oi  an  explosivi    i  n  the 

coal  hunkers.   In  order  to  extinguish  at  an  earlj  stage  any 

in,  which  may  break  out, the  autnoi  i mdsthat  -mad 

cylinders  of  li,|Hi,l  carbon   dio  buried  in 

different  parts  of  the  mass  of  coal  during  loading,  the  valve 
of  the  cylinder  being  open,  but  the  delivery  tube  closed 
with  fusible  alloy  melting  al  93  C.     It  the  temperature  of 
the  ooal  at  any  tune  rises  above  this  point,  the  alloy  t 
and  the  liquid  carbon  dioxide  is  volatilised,  causi 

Jooobng,  and  the  cold  heavy  gas,  which  does  not  sup] 
combustion  remains  for  some  considerable  time  in  contact 
with  the  coal,  preventing    further  combustion.-  II.  I  '■■  < '. 

gases:    Hydrocyai  K.  Jurisch. 

Chem.-Zeit    I I,  30.  393     394. 

The  author  has  found  small  quantities  of  prussfc  acid  in 
boiler  house  furnace  gases  ol  Q  factory,  the  working 
litions  of  which  are  detailed.     For  it  i    the 

gases  passing  upwards  wen-  met  by  a  25  per  cent. 
solution  of  caustic  soda,  containing  freshly  precipitated 
ferrous  hydroxide,  which  was  sprayed  downwards;  15 
litres  of  solution  wen-  used,  descending  in   15  minutes, 

and  then  being  pumped  up  again.      Vfti  I    I I  cb.   m.  of 

the  gases  had  passe  I  through  in  thi    manner,  the  solution 
removed,  boiled  am!   tested   for  ferrocyanide  in  the 
usual   way.      A   blue  colour  was  obtained,   and  after  long 
standing,  a  precipitate  ,,t  Prussian  blue. — F.  SodK. 


English  Patents. 

Filtering  liquid  mineral  or 

lite  substances ;  Apparatus  for .  C  Cra  Dews- 
bury  and  W.  and  G.  K.  Craig.  Sacriston.  Eng.  Pat 
9464,  May  5,  1905. 

The  apparatus  i  onsists  of  a  vertical  cylindrical  tank  with 
a  liner  of  metal  gauze  or  perforated  plate,  and  several 
vertical  perforated  tube-  rising  from  the  bottom  of  the 
tank.  The  liquid  to  be  filtered  is  fed  into  the  tank  by  a 
rotating  distributor,  actuated  bj  the  liquid  itself  on  the 
principle  of  the  "  reactidn  wheel."  or  by  a  conii  ild 
bitting  table      Thi   liquid  p  >ugb  the  pi  rforations 

and  is  drawn  off  by  suitable  pipes,  and  the  solids  which 

i  in  the  tank  are  removed  from  time  to  time  through 

ngs  in  the  bottom.—  W.  II.  C. 

Washing   of   con!   ond   ot)  ds ;     Apparatus    for 

the .     J.    Shaw,    Pontefract     Fug.    Pat    13,018, 

June  '23,  1905. 

The  apparatus  consists  of  an  inclined  trough  in  which 
works  an  endless  conveyor  constructed  of  transverse  slats 
meted  to  a  pair  of  endless  chains,  and  having  CI 
dims  bolted  to  the  slats  at  .suitable  interval-.  Above 
the  conveyor  is  fixed  a  Berii  -  "i  inclined  flaps  having 
their  free  end-  resting  on  the  transverse  Blat 

on  the  upper  surface  of  thi veyor  a  series  of  r. ,  epl 

i  on  to  the  upper  end  of  the  conveyor,  and 

iried  downwards  by  a  cm  ■  *  nozzle. 

The  heavier  particles  (mil  ities.  &C.)  collect  in 

the   receptacles   formed    by    the    flaps,    whence    they   are 

carried   upwards,  against    I  lit    of   water,  by  the 

conveyor,  and  after  being  further  washed  by  water  from 

eond  nozzle,  are  discharged  at   the  upper  end  of  the 

ii veyor.      The  lighter   particles   oi    coal    are   carried    by 
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tin  water  over  the  inclined  Haps,  and  are  discharged 
from  the  lower  end  of  the  conveyor  on  to  a  draining- 
plate.— W.  H.  C. 

Burners  for  liquid  fuel  ;    Impts.    in .     X.    and   H. 

Fraser,  Arbroath,  NTB.  Ens.  Pat.  23,351,  Nov.  14, 
1905. 

The  burner  comprises  a  coiled  vaporising  pipe,  which  is 
situated  over  the  burner  proper  and  receives  the  fuel 
supply ;  a  vapour  chamber,  which  receives  the  vapour  fi  om 
the  pipe  and  prevents  "  back-tiring,"  after  the  manner  of 
tin-  air  vessel  of  a  pump;  and  a  nozzle  which  directs  the 
vapour  from  the  chamber  into  a  horizontal  air-mixing 
tube,  which  tube  admits  the  mixture  of  air  and  vapour 
tangentially  into  an  inverted  conical  vessel,  opening 
beneath  a  domed,  perforated  plate.  The  mixture  of  air 
and  vapour,  on  entering  the  conical  vessel,  swirls  in  a 
circular  and  upward  direction  within  it.  becoming  well 
mixed  and  evenly  distributed  under  the  domed  plate, 
and  ignites  after  passing  up  through  the  perforations  in 
the  latter.— H.  ]?. 

Gases;    Method  whereby  furnace  and  other may  be 

completely  and  rabidly  freed  from  dust  and  other  foreign 
matters  held  in  suspension  therein;  and  apparatus 
therefor.  P.  Kestner,  Lille.  Eng.  Pat.  954S,  May  5, 
1905. 

Tin:  gases  enter  the  apparatus  by  the  pipe,  C,  and  in  the 
case  of  cold  gases,  steam,  or  in  the  case  of  hot  gases,  water 


which  is  converted  into  steam,  is  injected  through  the 
nozzle,  D.  The  mixture  then  passes  through  the  "  draught 
producing,  atomising  fan,"  A,  and  the  pipe,  F,  to  the 
condensing  chamber,  E,  where  it  is  rapidly  cooled  and  the 
steam  condensed  by  cold  water  injected  through  the  nozzle 
shown.  The  particles  of  dust  are  thoroughly  wetted, 
and  fall  with  the  condensed  water.  wlii!.-t  the  purified  gas 
passes  on  through  a  second  fan,  B,  where  further  condensa- 
tion takes  place,  to  the  outlet,  G. — W.  H.  C. 

Oases;    Separation  ol  dust  from .     B.  H.  Thwaite, 

London.     Eng.  Pat.  23.37s,  -Nov.   14.   1905. 

The  claim  is  for  improvements  in  the  method  of  removing 


dust  from  gases  described  in  Eng.  Pat.  6837  of  1898, 
and  comprises  the  use  of  two  or  more  separate  electro- 
static dust-separating  chambers,  arranged  in  series  and 
provided  with  by-pass  valves  :  and  the  combination  of 
electrostatic  and  centrifugal  dust  separators. — W.  H.  C. 

Vaporisers  for  combustible  liquids  for  use  tvith  explosion 
motors.  L.  and  T.  Gautreau,  Paris.  Eng.  Pat.  995, 
Jan.  13,  1906.     Under  Int.  Conv.,  Jan.  14,  1905. 

The  vaporiser,  which  is  adapted  for  use  with  slightly 
volatile  combustible  liquids  such  as  heavy  petroleum, 
mineral  oils,  alcohol,  &c,  consists  of  a  jacketed  tube,  one 
end  of  which  is  connected  to  the  suction  port  of  the 
motor,  whilst  the  other  receives  the  mixture  of  air  and 
combustible  liquid,  the  hot  waste  gases  from  the  motor  flow- 
ing through  the  jacket  of  the  tube  and  heating  it  sufficiently 
to  vaporise  the  liquid.  Within  the  main  jacket  the  tul  c 
is  surrounded  by  a  smaller,  independent  jacket,  having 
inlet  and  outlet  ports  communicating  with  the  air ; 
within  one  of  these  ports,  when  starting  the  motor  cold, 
a  blowpipe  burner  or  the  like  is  lit.  and  is  kept  burning 
until  the  vaporiser  is  sufficiently  hot  to  maintain  the 
supply  of  vapour  to  the  motor.  The  two  jackets  being 
independent,  the  operation  of  the  starting  burner  does 
not  interfere  with  the  circulation  of  the  hot  waste  gases 
from  the  motor. — H.  B. 

Gas    producers ;     Improved    apparatus    for    automatically 

sustaining  the  suction  influence  in  suction .     B.  H. 

Thwaite,   London.     Eng.   Pat.   7904,  April  13,   1905. 

i  K  a  hollow  base,  which  communicates  on  the  one  hand 
with  the  gas  producer  and  on  the  other  with  the  gas 
engine,  are  erected  several  pipes,  the  upper  ends  of  which 
enter  a  hollow  chamber  ;  from  the  latter  a  circular  bellows- 
like  device  is  suspended,  which  remains  extended  to  its 
full  length  when  the  gas  engine  is  not  sucking  the  gas, 
but  is  capable  of  being  drawn  up  at  its  lower  end  when  the 
bellows  contract  during  the  suction.  At  each  suction- 
stroke  of  the  engine  the  lower  end  of  the  bellows  (winch 
is  suitably  weighted)  is  drawn  up  ;  when  the  suction 
stroke  ceases,  the  bellows  again  expand,  and  the  suction 
is  thus  maintained  in  the  producer  during  the  intervals 
between  the  suction  strokes  of  the  engine.  A  non-return 
valve  is  provided  in  the  pipe  leading  from  the  hollow 
base  to  the  gas  engine. — H.  B. 

Gas  productrs  :    Impts.   in  .     Masehinenfabrik   und 

Miihlenbauanstalt  G.  Luther  A.-G.,  Brunswick,  Ger- 
many. Eng.  Pat.  1295,  Jan.  17,  190(3.  Under  Int. 
Conv.,  Dec.  13,  1905. 

To  render  practicable  the  use  of  very  wet  fuel  in  a  producer 
operating  with  an  upper  and  a  lower  combustion  zone, 
a  hollow  body,  having  apertures  on  all  its  free  sides,  is 
arranged  within  the  producer  so  as  to  extend  across  the 
latter  from  wall  to  wall  above  the  upper  combustion 
zone.  The  upper  sides  of  the  body  are  roof-shaped, 
and  so  steeply  inclined  that  fuel  cannot  remain  sticking 
to  them,  but  must  slide  down.  Air  enters  the  body 
through  inlets  at  each  end.  and  gases  from  the  combustion 
zone  aiso  enter  it  through  the  apertures  in  its  sides, 
burning  with  "he  air  within  it  and  thus  expelling  the 
water  from  the  downwardly  moving  fuel.  The  steam 
generated  may  either  be  led  downy  nds  through  suitable 
channel  to  the  lower  zone  of  coml  astion,  or  be  allowed 
to  escape   through  a   chimney. — H.  B. 


loofl.) 
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.  NTS. 

Fm1  from  /«■//  ■  ■/  producing   -        '"/  meat 

■  I, chic  ciin;  ut.     .1:1  I  omloil       I  ,S     Pol 

817,899,   April    17.    I! 

8ek  Kng.  I'm.  I7.IM7  ,,f  1904  ;  Hub  J.,  1905,  322.     T.  P.  B. 

Burning  fiulrcrixcl  fuel  and  other  substances ;    P 
iiml  furnace  for  .     A.  M.   Robeson,  Johann 

mil     i  .      \      liettington,     Ho  .      I  '.S.     I' 

Bl  ,  989  and  817,990,  April   17.   L90G. 


A  MiNTi-RE  of  powdered  fuel  and  air  is  blown  through  the 
pipe,  I>.  into  the  vertical  combustion  chamber,  B.  The 
mixture  bums  and  rises  to  the  upper  closed  end  of  B,  and 
is  then  deflected  downwards,  any  particles  of  bun 
fuel  being  held  in  suspension  by  the  rush  of  the  incoming 
mixture.     The   products   of   combustion   escape   thro 

wssage,  H,  into  the  heating  chamber,  M.     The  ashes 
are  deposited  in  the  chamber,  C,  and  collect  in  the  Bp 
I.    Mom    which    they    are    removed    by    the   elevator,    W, 
and  are  finally  deposited  in  the  spai  ■•.  X,  along  with  any 
Hue  dust  from  the  slides.  M'.— \V.  H.  C. 

Combustion  :     Method    of .     O.    Bender,    Treptow' 

Germany.     U.S.    Pat   818,221,    April   17,   1906. 

See  Kr.  Pat.  351,210  of  1905  :   this  J.,  1905,  838.—  T.  F.  B. 

Apparatus    for    producing    -  — .     .1.    S.     Smith, 
Chicago,  III.     U.S.  Pat.  817,279,  April  10,  1906. 

Is  a  gas-pri  apparatus,  an  imperforate  "  brea 

wall"  is  located  within  the  generating  chamber,  and  its 
resisting-surfarc  is  maintained  in  a  uniformly  highlj 
heated  condition.  Means  are  provided  to  direct  the 
gas-producing  materials  against  the  resisting-surface 
with  forcible  impact  and  at  a  decomposing  heat  whereby 
the  initial  generation  of  gases  takes  place.  Additional 
steam  may  be  supplied  to  the  generating  chamber  in  the 
path  of  discharge  of  the  l  rated  and  at  a  tem- 

perature  ensuring   decomposition.      Heavy   hydrocarl 
and   other  unvaporised   materials  are   removed   from 
fixe'l    gases   in    suitable  extractors,   and    tic    gases,    after 
drying,  delivered  under  pressure  into  stationary  or  movable 
vessels.-  -R.  L. 

Method  i<l  producing .     J.   S.   Smith 

111.      U.S.   Pat  B17,280,   April   in.    |j 

i   gas   and   lubricating  simultaneously    pro- 

1  from  crude  petroleum  by  heath  ter,  mixing 

it  with  an  steam,  and  passing  it  mi  thi    i 

of  air,  into  a  generating  chamber,  wherein  it  is  dis 
violently    and    continuously    against    a    resisting    surl 
'"at     a     self-sustained     heal     of     decomposition." 
resulting  ga  es,  tht  ash  of  combustion,  and  tie   ■ 
steam  are  conducted  in  a  swiftly  moving  current  <•>• 


this  chamber  and  condensed  hydroi    rl 

oii  gra\  i'  ■-  the 

ile  poi i i  ' I I  ined    with   the   fixed 

in. I   i lie  drooarl a    are    withdrawn   in 

liiiuid  form.  The  heal  oi  decompo  ition  in  tin-  generating 
chamber   is   controlled    bj    th 

:  ion  "i         and  v  il  bdra  «  al  "t  liqnii  a  tan! 

and  continuous.  — R.  I.. 

UUS.       I..      I'.      I. owe,     San      hi  Lni 

i    i.  Pat.  817,647,   Vpril  10,  1906. 
parati       "i  -is  ol  «  casing 

li  i!    into   two   i  :  co ■'!    ai    the   bottom 

i    partition    wall    with   a    bottom    opening.     Arches 

built    mi    the   bottom   of  each    chamber,   and   carry 

.    piled     refractory    material.       Air-    and    oil    can    bo 

admitted    at     the    top    of     the    first     chamber,    another 

oil  inlet   being  providi  torn  of   one    of   the 

mbers.     Steam   is  supplied  at   the  top  of  the  second 

ruber,  which  also  carries  a  -.tack  which  may  he  closed 

with  a  lid.    The  gas  outlet  i  |  of  the  first  chamber, 

whilst   the  col, i-  is  withdrawn   from  the  bottom  of  both 

chambers  through  suitable  openings.     K.  I.. 

lj  . .  I  iking      — .     L.    1'.    I. owe.   San 

,  Cal.     U.S.    Pat.   817,648,   April   In.   1906. 

Tub  apparatus  for  making  gas  comprises  a  rasing  in  which 
a  partition  wall  extends  from  I  lie  bottom  to  a  point  near 
top,  forming  two  compartments.  Two  arches  divide 
these  compartments  into  four  chambers,  which  are  tilled 
with  loosely  piled  refractory  material.  A  Hue  and  an 
an -blast  are  '"selectively  connected  with  the  bottom  of 
each  lower  chamber."  An  oil  pipe  discharges  into  the 
upper  chambers;  a  steam  pipe  and  gas  outlet  pipes  are 
provided  at  the  lop  of  each  lower  chamber.     R.  1.. 

par  at  us  for  manufacturing  and  delivering  . 

I..  1'.  Lowe,  San  Francisco,  Cal.     I'.S.   Pat  817,649, 
\|iril  Hi,   1906. 

In  combination  with  an  apparatus  for  manufacturing 
gas.  (he  gas  is  delivered  to  a  compressor  through  a  service 
pipe  which  has  a   branch   pipe  supplying  an   engine  by 

h  the  compressor  is  operated.      The  Mow  of  gas  to  the 

■   in    be  controlled   by  a    valve,  which  is  regulated 

by  the  pressure  in  the  service  pipe  leading  to  the  com- 

ra  with  which  it  is  connected.     R.  L. 

purifier.     L.  P.  Lowe,  San  Francisco,  Cal.     I'.S.  Pat. 
817,650,  April   10,   1906. 

A  POTUTEB  with  inlet  and  outlet  for  the  gas  to  be  purified 
is  provided  with  a  series  of  trays  or  boxes  to  support  the 
ifying  material  while  allowing  free  passage  to  the  gas. 
Si  veral  rows  of  stationary  bars  extend  into  the  purifying 
material  to  disintegrate  the  same  by  their  motion  due  to 
i  rnres  of  temperature. — R.   L. 

producer.  [■'.  6.  Hobart,  Beloit,  Wis.,  Assignor  to 
Fairbanks,  Worse  and  Co..  Chicago,  Bl.  U.S.  Pat. 
M7.X53,  April  17,  1906. 

\  .    annular  vaporising   chamber   is   formed   round  a  fuel 

_     and  feeding  hopper  at  the  top  of  the  producer,  a 

being  left  all  round  the  hopper  between  it  and  the 

inner  circular  wall  of  the  vaporiser,  which  has  ribs  that 

project    into    this    space.     The    cover    of    the    vaporiser 

■als  over  the  annular  space  and  is  attached  to  the 

Miles   of   the  hopper.     Valved    poker-holes    in   that   part 

of  the  cover  which  is  above  the  annular  space,  and  openings 

into  the  vaporiser  through  which  the  steam  can   pas 

■Mr  part  of  the  producer,  ed.     W.  if.  C. 

nrijii  r.      V..  I  .  .1.  aid  S.  T. 

Wellman.  Clevi  land,  I       >.     U.S.  P  ipril24, 

The  gas  to  be  purified  enters  tiie  apparatus.  1,  thro 
the  pipe,  2,  and,  alter  being  mixed  in  the  conical  chamber, 
t.  with  vapour  introduced  through  the  pipes,  7,  and  6, 
ii-  injected  along  with  the  vapour  into  the  tube,  5.  The 
mixture  passes  down  this  pipe  its  passage  living  impeded 
le  spiral  baffles,  8,  and  the  purified  gas  then  passes 


•inii 
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upwards,  as  shown  by  the  arrows,  to  the  outlet.  3.  Any 
condensed  liquid  flows  away  through  the  pipe,  13,  which 
is  sealed  as  shown. — W.  H.  ('. 

French  Patents. 

Com pf»i nili  for  heating;    Agglomerated and  process 

for  manufacturing  them.     A.  Andrieu  and  P.  Giraud. 
Fr.  Pat.  360,861,  March  13,  1905. 

Crocidolite,  an  asbestos-like  mineral,  is  soaked  in 
15  per  cent,  of  its  weight  of  milk  of  lime  and  dried.  It 
is  then  mixed  with  coal-dust  and  agglomerated  cither  by 
heat  or  by  pressure,  after  addition  of  5  per  cent,  of 
magnesium  chloride.  The  material  is  then  impregnated 
with  heavy  oil,  petroleum  residues,  or  tar  and  dried  on  a 
bed  of  powdered  alumnite  and  manganite.  The  dried 
mixture  when  burnt  is  said  to  afford  an  easy  means  of 
rapidly  raising  steam. — W.  H.  C. 

Briquettes   mail     with    'in    agglutinant    soluble    in    water; 

Process   jar    rendering    unalterable    in    the    air   ■ . 

R.  Bock.  First  Addition,  dated  Nov.  18,  1905,  to 
Fr.  l'at.  325,708,  Oct.  27,  1902  (this  J.,  19(13,  736). 
The  addition  relates  to  a  method  of  carrying  out  the 
process  described  in  the  original  patent,  and  consists 
in  heating  the  coal,  before  it  is  briquetted,  to  a  tem- 
perature slightly  higher  than  that  to  which  the  briquettes 
are  subsequently  heated  to  carbonise  the  agglomerant. 
The  object  of  the  preliminary  heating  is  to  prevent  the 
evolution  of  gas  during  tin-  carbonisation  of  the 
agglomerant.  ■  \\    H.  C. 

Qas-retori    furnace.     P.     V.     Parsy.     Fr.    l'at.    :i(i()n70 
Feb.   11.  19ii.-;. 

I'hk  retort  Betting  is  divided  into  a  number  of  vertical 
chambers,  each  chamber  containing  only  one  vertical  row 
of  retorts.  Each  pair  of  chambers  i;  heated  by  means  of 
a  separate  generator  and  recuperator,  which  are  situated 
upon  the  same  floor  level  as  the  retorts  and  occupy  a 
vertical  compartment  separating  the  one  retort-chamber 
from  the  other.  The  generator  gases  and  secondary  air 
from  each  generator  and  recuperator  are  distributed 
between  the  two  corresponding  retort-chambers,  entering 
the  latter  through  orifices  at  the  top.  passing  with  down- 
ward combustion  over  one  ide  of  the  retorts,  and  llowing 
up  the  other  side  to  outlets  at  the  top.  These  arrange- 
ments are  designed  to  ensure  the  uniform  heating  of  all 


the  retorts  in  the  bench,  and  to  obviate  the  obstruction 
of  the  gas  orifices,  which  is  sometimes  caused  by  tailing 
particles  of  refractory  material,  t\:e.,  when  the  oriiices  are 
situated  below  the  retorts. — 11.  B. 

Gas  or  steam  ;   Device  /or  introducing into  the  tiaetioi 

of  gas  retorts.     Stettiner  Chamotte-Fabrik  A.-G.  vonn 
Didier.     Fr.  Pat,  360,032,  Dee.  2,  1905 


The  channels  for  the  introduction  of  steam  or  gas  into 
the  interior  of  the  retort  are  in  the  form  of  tubular 
conduits  made  of  refractory  material  fitted  removably 
into  the  retort ;  as,  for  example,  in  the  cross-sectional 
illustration  given,  wherein  the  tubular  conduits  D, 
provided  with  outlets,  E,  for  the  steam  or  gas  (the  over- 
hanging projections,  H,  serving  to  keep  the  coal  from 
blocking  the  outlets)  are  keyed  into  the  retort  in  such  a 
manner  that  they  may  easily  be  withdrawn  if  necessary. 

— H.  B. 

Gas  producer  with   downward  combustion.     L.   A.   David. 
Fr.  Pat.  360,058,  Dec.  4,   1905. 

The  producer,  which  rests  in  a  water-sealed  ash-pan,  is 
surrounded  by  a  deep  bell,  suspended  over  it  from  above 
Whilst  the  producer  is  in  operation,  the  air  supply  flows 
up  the  annular  space  between  the  bell  and  the  producer, 
taking  up  the  heat  radiated  from  the  exteiior  of  the  latter, 
and  enters  the  combustion  chamber  at  the  top.  By 
lowering  the  bell  until  it  rests  upon  the  top  of  the  com- 
bustion chamber,  the  latter  can  be  closed,  and  by  raising 
it  until  its  lower  edge  is  above  the  top  of  the  producer, 
fresh  fuel  may  be  charged  in.  The  upper  portion  of  the 
bell  may  be  formed  as  a  reservoir  for  liquid,  which  may  bo 
allowed  to  drop  into  the  fuel  in  the  combustion  chamber  ; 
or  the  heat  may  vaporise  the  liquid  in  the  reservoir,  the 
vapours  being  directed  downwards  into  the  incandescent 
fuel.  The  producer  has  two  superposed,  horizontal, 
circular  grates,  which  can  be  rotated  in  opposite  directions. 

— H.  B. 

Gases;      Process    and    apparatus    for     the     [centrifugal] 

purification  of .      A.  Elsenhans.      Fr.  Pat.  360,3-11. 

Dec.  12,  1905.     Under  Int.  Conv.,  Dec.  13,  1904. 

The  gas  to  be  purified  and  the  washing  liquid  are  caused  to 
pass  in  the  same  direction  from  the  centre  to  the  periphery 
of  a  centrifugal  purifier,  comprising  a  series  of  concentric 
annular  spaces  in  which  the  liquid  is  whirled  and  splashed 
about  on  its  way  to  the  periphery,  being  thus  brought 
into  intimate  contact  with  the  gas.  The  apparatus 
described  consists  of  two  horizontal  discs,  bolted  together 
at  a  suitable  distance  apart,  on  the  opposed  surfaces 
of  which  arc  attached  several  concentric  annular  par- 
titions or  baffles,  those  depending  from  the  upper  disc 
alternating  with  those  rising  from  the  lower  disc,  and  none 
of  them  extending  across  tin'  whole  way  to  the  opposite 
disc.  The  discs,  which  are  provided  centrally  with  inlets 
for  the  gas  and  liquid,  are  rotated  at  high  speed  within  a 
easing  which  has  gas  and  water  outlets  at  rts  periphery. 
As  all  the  annular  partitions  incline  outwards  towards 
the  periphery,  the  liquid  is  both  whirled  round  and 
projected  violently  from  the  free  edge  of  each  partition 
against  the  inner  side  of  the  next,  andjso  on  in  a  zig-zag 
course  to  the  periphery,  being  thoroughly  broken  up  and 
brought  into  Ultimate  contact  with  the  "a.-,  Various 
modified  forms  of  the  discs  and  partitions  are  described 

— H    B 
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ind  liquids  |  was} 
for  obtaining  reciprocal  action  between  w 

Fr.  Pat  360,373,  Dec  12,  1906. 


^T^ 


Tin.  apparatus  consists  of  a  number  of  superposed 
or  trays,  li.  which  contain  the  liquid  and  which  arc  pro- 
vided with  overflow  pipes,  b,  and  with  inverted  truncated 
cones,  ('.  whose  lower  edges  dip  below  the  rims  of  the 
basins,  B,  the  whole  being  enclosed  in  the  casing,  A.  \ 
number  oi  concentric  tubes,  e,  which  terminate  above  in 
tin-  superposed  discs,  E,  are  attached  to  and  rotated  by 
the  central  shaft,  D,  and  cause  the  liquid  contained  in 
I'.,  to  rise  between  the  tubes,  e,  and  i.  by 

centrifugal  force  fr the  discs,   E.  in  the  for !  spray 

which  falls  back  into  the  basins,  B.  The  gas  enters  the 
apparatus  at  !•'.  and  following  the  path  indicated  by  the 
arrows,  passes  through  the  falling  spray  of  liquid  in  each 
chamber,  and  rises  to  the  top,  where  it  is  compelled  by  the 
partition,  11.  to  pass  through  the  gauze  filters,  G.  It  is 
here  deprived  of  any  spray  which  it  may  have  carried 
forward,  and  finally  escapes  from  the  apparatus  through  I. 

— W.  H.  I  . 

Illumination  by  petroleum,  bi  nziiu  and  alcohol  :   ' 

>■/  chemicals  giving  greater  brilliancy  to .     E.   S. 

>n.     Fr    I  ?98,  Nov.  27,  1905. 

A  iuxtcre  of  about  95  parts  of  magnesium  sulphate,  four 

-  of  spermaceti,  and  one-  part  of  paraffin  wax,  all  in 

powder,  i-  "dissolved  "  in  the  petroleum  or  alcohol  in  order 

iter  brilliancy  to  the  light  obtained. — YV.H.C. 

Mantl,  -  .     Process  of  treatment  of  fabrics  or  threads  for 

manufacture    of    incandescence .      A.    I.     van 

Vriesland.     Fr.  Pat.  359,945,  Nov.  29,  1905. 

The  fabric  or  the  thread  is  treated  wholly,  or  at  parts. 
with  acids  or  alkaline  solutions  sufficiently-strong  to  pro- 
duce a  contraction  of  the  material,  for  the  purpose,  e.g.. 
endering  the  knitted  stocking  narrower  when  the 
meshes  arc  too  wide,  or  tor  strengthening  the  thread  when 
the  latter  1-  too  thin,  or  tor  strengthening  the  head  orpro- 
.  local  constrictions,  &o.— H.  B. 
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(Continue  d  jr  \1'.\.) 

\  chemical  <  of  . 

K.     Charitschkow.     Westnih     shirow,     L906,    7.     11  ; 

t'hci.  Zeit.,   1906,  30    rV  p.   1  12. 
i,IK  |  stored   petroleum   from   Grosny  by 

Dehnstedt-Gei  i)    reaction    revealed    the 

nee  of  sulphuric  e  e  amount  \ 

with  the  quantity  of  a  I  the  acid-refining  proa 

mivali  '       127  grm.  of  sulphur  trioxide  per 

litre  with  0-5  per  cent,  of  acid,   but  only  0-00007  grm. 
id  had  hern  use  1.      These  compounds 
indeeirable,   Bince  they  lead  to  the  charring  of  the 
wick  oil   is   burned   in   lamps,    but   how   they 

■  ate  and  in  what  form  is  still  undetermined.     Sulphur 
illuminating  power  of  the  oil,  even  when 
■lit    in     but    small     amount.       A   simple  method  of 
rmming  the  sulphur  content  is  by  distilling  the  oil 
from  metallic  potassium,  any  sulphur  present  combining 
with  the  metal.     The  author  considers  that  the  sulphur 
content  should  be  taken  into  account  when  judging  the 
v  of   Russian   lamp  oil,   and   ho  approves   Weber's 
i  stion   that   the   percentage   of   unsaturated   hydro- 
us should  also  be  determined. — C.  S. 

Paraffins :     T  ransparent    and    milky    .     H.    Mittler 

mil  R.  Lichtenstern.     them.  Rev.   Fett-  u.  Harz-Ind., 
1906,  13,  104—105. 

"  Milkiness  "  in  paraffins  is  attributed  by  the  authors, 
not  to  differences  in  the  melting  points  of  the  different 

ntuents  as  asserted  by  Neustadtl  (this  J.,  1906,  171), 
but  to  the  presence  of  paraffin  oil.  Thus  a  sample  of 
milky  paraffin  was  found  by  Holde's  method  to  contain 
only  94  to  96  per  cent,   of   solid   paraffin,   the  residue, 

ted    by    extraction    with    alcohol-ether,     consisting 
iraffin    oil.       This    conclusion    was    confirmed     by 

iriments  with  paraffins  of  high  and  low  melting  points, 

U  were  rendered  "'spotted"  or  '"milky"  by  the 
addition  of  0-5  to  3  per  cent,  of  paraffin  oil.  The  addition 
of  (!••_>  to  0-3  per  cent,  had  little,  it  any,  el 

■Ill's  view   was   that    transparent    par 

te  most  divergent 

■i  be  mixed  in  equal  proportions  without  any  appre- 

le  etleet  on  the  transparency,  although,  in  some  oae 
bluish  "cast"  was  produced. — C.  A.  M. 

Petroleum  production  of  California.     For.  Off.  Ann.  Si 
No.  3564. 
»G    to   the   figures   prepared    by   the   California 
Petroleum  Miners'    Association,  the  production  of  oil  in 
was    35,671,000    nails.,    as     against 
28,476,026  galls,  in   1904,  24,337,828  galls,  in   1903,  and 
is.     in     1902.      The     Kern     River    district 
■ntinues  to  be  the  largest  producer,  and  is  credited  with 
100,000    galls,    in    1905,    followed    by    Coalinga    with 
i9,000    galls.,    and    Santa    Maria    and     I.ompoc    with 
10,000  galls.      There  has   been  a  large  increase  in  the 
ibex  of  wells,  and  sufficient  drilling  operations  are  pro- 
Ling   to  insure   a    fui  production   for 
1906.     11                     activity  in  dri  i  the 
IS     ita  Maria  and"L.'  wefls 
are  being  drilled.     The  total  number  of  producing  wells 

lln;     wells   being  drilled,    123;    and  new  den 
52. 

The  heavy  shrinkage  in  the  consumption  of  coal  must 
not  be  taken  as  an  indication  that  the  fuel  demands  of 
fomia  have  been  less  than  ill  1904.     This  deficiency 
has  been  more  than   made  good   bv  the  output  of  fuel 
oil,   winch  has  incr,  over   7,000,000   baxrelf 

nired  with  1904.     The  ami  le  oil  exported 

ing  the  vear  is  estimat  -        00  barrels,  the  bulk 

■   oi  which  was  sent  to  China  and  Japan  by  a  lin 
■ 
panv,  -svhich  sail  uudei   the   British  flag      rho  railroads 
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of  tin-  State  are  believed  to  be  consuming  about  15.000,000 
barrels  annually,  and  the  low  price  at  which  it  is  being 
produced  for  transportation  and  manufacturing  purposes 
has  proved  of  inestimable  advantage  to  all  lines  of  com- 
merce.  The  Standard  oil  Company's  pipe  line  from 
Bakersfield  to  Point  Richmond  is  practically  a  failure. 
The  gravity  of  California  oil  is  such  that  pumping, 
beating  and  dilution  sufficient  to  make  it  flow  freely 
have  Q01  I  ecu  found  practical.  The  company  is.  therefore, 
resorting  to  water  transportation,  and  is  erecting  a  plant 
for  building  steel  barges. 

The  Union  Oil  Company  of  California  has  developed 
a  plan  to  extend  its  business  by  entering  the  markets  of 
the  Atlantic  seaboard  and  Europe  with  crude  and  refined 
petroleum  oils.  Transportation  facilities  were  the  great 
drawback,  hut  the  difficulty  has  been  solved  by  a  con- 
cession to  run  a  pipe  line  across  the  Isthmus  of  Panama, 
which  has  been  granted  to  the  company.  Shipments  of 
the  necessary  pipe  have  already  commenced  from  the 
Eastern  States,  and  it  is  expected  that  the  line  will  be 
completed  by  July  1.  1906.  The  company  has  recently 
purchased  six  additional  steamers  which  will  be  used  in 
the  transportation  of  oil,  and  the  refinery  on  the  Bay  of 
San  Francisco  is  being  greatly  enlarged  to  supply  the 
increasing   demands. 

The  six  tank  steamers  owned  by  the  company  and 
plying  in  Pacific  waters  have  a  joint  carrying  capacity 
ot  (i.Otro.UOO  galls.  It  is  arranged  that  five  of  these  shall 
carry  oil  direct  from  Santa  Barbara  and  other  fields  in 
Southern  California,  to  Panama  whence  the  cargoes  will 
lie  pumped  across  the  Isthmus  into  the  holds  of  two  tank 
steamers  for  conveyance  to  New  York  and  other  Atlantic 
ports.  [T.  R.] 

English  Patents. 

Cuke,  ammonia,  illuminating  gas,  tar,  benzol  and  other 
products;  Process  and  apparatus  for  the  production  of 
—  by  the  distillation  of  coal,  lignite,  turf  and  other 
carbonaceous  materials.  J.  G.  Aarts,  Dongen,  Holland. 
Eng.  Pat.  81S7,  April  17,  1905. 

See  Fr.  Pat.  353,12S;of  1905  ;  this  J.,  1905,  1008.— T.  F.  B. 

Magnesium  sulphaM  obtained  in  the  known  method  of 
producing  acetic  add  hy  means  of  magnesium  acetate,  j 
Process  of  separating  and  working  up .     J.   R. 

Can. .way.      Eng.    Pat.    6798,    March    31,    1905.      VII., 
page  477. 

United   States  Patents. 

Gas    furnace    or    cote-oven.     11.    Koppers,   Essen    on   the 

Ruhr,  Germany.     U.S.  Pat.  818,033,  April  17,  1906. 
See  Fr.  Pat.  351,902  of  1905  ;  this  J.,  1905,  884.— T.  F.  B. 

Coke   oven.     H.    Koppers,    Essen  on  the  Ruhr,  Germany. 
U.S.  Pat.  818,266,  April  17,  1906. 

See  Eng.  Pat.  18,262  of  1904  ;  this  J.,  1904, 1021.— T.  F.  B. 

French  Patents. 

Coke-ovens;     lmjits.   in   regenerative .     E,   Coppee. 

Kr.  Pat.  859,888,  Nov.  28,  1906.    Under  Int.  Cony..  .Inly 

3,  1906. 
Two  regenerator  ehambers.  common  to  the  whole  battery 
ot  ovens,  communicate  at  either  end  with  a  valve  chamber. 
The  ho1  gases  from  the  ovens  enter  one  of  these  valve 
chambers,  pass  through  and  heat  one  of  the  regenerators 
and  then  to  1 1  i  i  ond  valve  chamber,  by  which  they  arc 
delivered  to  the  place  where  they  arc  utilised.  At  the 
same  time  air  enters  the  second  valve  chamber,  passes 
through  tin-  oilier  regenerator,  becomes  heated  and  enters 
the  first  valve  chamber.  It  then  passes  to  a  conduit  by 
which  ii  is  distributed  to  the  ovens.  At  appropriate 
intervals  the  valves  arc  reversed,  but,  as  the  air  always 
enters  through  the  same  valve  chamber,  the  direction  in 
whichthi      i  i     and  air  pass  through  the  oven  flues  remains 

\\.  h.  e. 

>Soap.  ointment  or  posh  for  disinfecting  pv/rpo  x  s;    Proa  ss 

../    making .     [Peat    tar. |     ,1.    Kessler    and    Co. 

Fr.  Pat.  360,174,  Dec.  7,  1905.     XVIHC,  page  493. 
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{Continued  from  page  424.) 

Catalytic  substances';  influence  of on  the  substitution 

of  aromatic  rings.     K.    Holdermann.      Ber.,    1906,    39, 
1250—1258. 

Anthraquinone  and  its  derivatives  on  sulphonation 
yield  /3-sulphonic  acids  almost  exclusively,  unless  mercury 
is  present,  when  the  o-derivatives  only  aie  obtained  (sec 
Iljinsky,  Ber.,  1903,  4194  ;  R.  Schmidt,  Ber.,  1904.  66). 
The  author  sulphonatcd  and  nitrated  various  benzene, 
naphthalene,  and  anthraquinone  derivatives  to  see 
whether  this  important  technical  method  for  the  prepara- 
tion of  n-anthraquinonesulphonic  acids  was  capable  of 
general  application.  He  finds  that  the  catalytic  action 
of  mercury  is  confined  to  the  sulphonation,  and  in  a  lesser 
degree  to  the  nitration  of  anthraquinone  derivatives.  With 
other  substances  the  course  of  the  reaction  is  not  affected 
by  the  presence  of  mercury  or  its  salts,  except  in  the  case 
of  aniline  and  sulphuric  acid,  where  an  addition  of  a  small 
quantity  of  mercuric  sulphate  at  180°  C.  caused  "  charring  " 
and  a  violent  ebullition  of  sulphurous  acid.  The  effect 
of  the  mercury  salt  in  this  ease  is  to  greatly  further  the 
oxidising  action  of  the  acid  and  to  prevent  sulphonation, 
just  as  in  the  well-known  technical  preparation  of  phthalic 
acid  by  oxidising  naphthalene  with  fuming  sulphuric 
acid. — H.  L. 

Tetramethyldiaminobenzophenone;       Nitro-d(  rivatives     of 
.     A.  Kliegl.     Ber.,  1906.  39,  1266—1275. 

The  author  shows  that  the  mono-  and  dmitro-derivatives 
of  Michler's  ketone  obtained  by  Nathanson  and  Midler 
(see  Ber.,  1889,  1883),  and  Grimaux  (see  Bull.  Soc.  Chira., 
1898,  609),  respectively,  are  3-nitro-  and  3.3'-dinitro- 
4. 4' -tetramethyldiaminobenzophenone.  The  orientation 
of  the  nitro  group  is  thus  determined  by  the  carbonyl 
group.  As  nitration  is  carried  out  in  the  presence  of  a 
large  quantity  of  concentrated  sulphuric  acid,  Grimaux 
had  wrongly  assumed  that  the  nitro  groups  entered  the 
ring  in  the  meta  position  to  the  amino  groups,  in  accordance 
with  Noelting  and  Collin's  rule  (see  Ber.,  1884.  261). 
By  reducing  the  above  mononitrotetramethyldiamino- 
benzophenone  with  stannous  chloride  and  hydrochloric 
acid  in  the  cold,  3-amino-4.4'-tetramethykhaminobenzo- 
phenone,  m.  pt.  139°  C,  was  obtained.  The  acetyl  com- 
pound, m.  pt.  153'5° — 154-5°  G,  on  reduction  with  zinc  and 
hydrochloric  acid  in  the  cold  yielded  3-acetamino-4.4'-tetra- 
methyldiphenylcarhinol,  m.  pt,  145-5° — 146°  C.  These 
substances  were  shown  to  be  quite  distinct  from  the 
corresponding  Hi-substituted  products,  which  were 
prepared  for  comparison.  Thus  2-aeetamino-4.4'-tetra- 
mcthyldiaminohenzophenone  obtained  by  oxidising 
2  -  acctamino  -  4.4'  -  tctraincthyldiaminodiphenylmethane 
with  chloranil  melts  at  162°  C.  On  saponification  it  yields 
2-amino-4. 4' -tetramethyldiaminobenzophenone.  m.  pt. 
L'115-.V  ('.,  and  on  reduction  2-acetamino-4.4'-tetramethyl- 
diphcnylcarliinol,  m.   pi.    165       169°  G— H.  L. 

QaUacetophenonc  ;      Condensation     derivatives     of 

II.    Rupe  and   L.  Veit.      Zcits.   f.  Earhcn-lnd.,   1900,  6, 
101      L05. 

Condensation  derivatives  oi  gallacetophenone  have  been 
previously  prepared  and  described  by  l.contjell  and  one  of 
the  authors  (this  .1.,  1899,  30).  The  research  has  been 
continued  by  tin  present  authors  with  the  object  of 
determining  the  chromophoric  influence  of  certain  groups 
in  their  molecules  on  compounds  of  the  same  class.  To 
this  end  the  following  compounds  were  prepared: — 
o-,  m-.  itiftl  /i-  Nitrobcnzylidenc  -  gaUacetophcnones, 
C6Ho(OH)3.CO.CH  :  cll,(',.|I,.x'u„  crystallising  respei 
tivelv  in  greenish  yellow,  pile  yellow,  and  golden-yell  m 
needles,  ot  in.  pts.  212  .  !I4  ami  138c  G,  obtained  by  the 
action  of  dry  hydrochloric  acid  gas  on  mixtures  of  each  of 
the  three  iiitrohenzaldchvdcs  and  galla.  etophenone 
in  alcoholic  solution.  Mita-  and  para-nitrobenzal-di- 
gaUacetophenones,    [CgHjjfOHfe.CO.CHjk  :  CH.CsHt.NOfe, 
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farmed  by  condensing  »i-  and  p-nitrobeuzaldehydes  with 
triacetyl-gallocotophenono  and  bydrolysing  the  result 
products,  crystallise  respective!]  in  yellow  and  pair  \ 
needles,  melting   with  decomposition   al    220      230     and 
212   ('.     Attempts  to  prepare,  from  galUu  and 

protocntochuic   aldeht  pound    of    the   formula 

■  \  II.  .'it  ii. i  ,  II ,  I  m  ...    resembling    in    oon- 

ititution      \l  iclurin,      i',.!l ..  "II  i3.CO.l     II.miHi...      wore 
Dssful,  but   its  methylene  derivative: 

(HO)bC,Hs.CO.CH  :  1   H.<  „H  ,  :  OfcCH, 

was   obtained    by    condensing,    in   alcoholic    solution    by 
means  of  ■try  hydrorhlori  i  tylgallacetophenonc 

('J   parts)   and    piperonal    il    parti   and    nydrolysing   the 
resulting    compound    by    pouring    the    solution    upon    a 
mixture  of  ice  and  water,  collecting  the  crystalline  mass 
which     separates    and     boiling    it     with    alcohol.        I 
produ  '.  fhylene  -  3.4  •  iioxi/benzytident  -  galla 

is    insoluble   in    water,    but    readily   soluble   in 
alcohol,  toluene  and   bonzene,  from  the  last   of  which  it 

■  illises  in  goldon-yellow  needles  (m.  i>t.  208°  C). 
oentrated  sulphuric  acid  dissolves  it  with  a  deep  red  colour. 
Its  dyeing  powder  is  remarkable,  1  per  cent,  of  it  Bufii 
to    dye    alumina  mordanted  cotton    an    intense   orange, 
or  iron-mordanted  cotton  black  (or  reddish-brown  1  - 
below),  or  chrome-mordanted    wool   brownish-orange.     It 
lyes  from  a  slightly  acid  hath  unmordanted  wool  in  a 
pale  yellow  colour.     After  repeatedly  crystallising  it  from 
alcohol,  the  dyeing  power  becomes  reduced,  presumably 
owing   to   the   separation    from    the    methylene-eompound 
of  the  free  dihydroxy  compound  formed   by  its  decom- 
position,  with   which   it    is  admixed.     As.   however, 
m.  pt.  of  the  principal   product   remains  unaltered  after 
this   treatment,    it    would  seem    that  the  quantity  of  the 
dihydroxy  compound  tints  formed  is  very  minute.     The 
behaviour  in  dyeing  of  these  compounds,  in  comparison 
with  that,  of  gallacetophenone,  is  shown  in  the  following 
table:  — 


I   Ml 


Ml 


and 


CHo  ML-.   II     0.(   M     '.H   (I   II, 

NM        .11.'  II,:  >  II    C,H  '"' 

t  H  -j  ' '  j 

i  ..I    it  w ith  hydro  ililori  i  a  nitrite. 

tverte  I    into    i  tonitro    -  tnds, 

I  nils  with  alkaline /3-naphthol.  o-Toluidine 
iund, 

C. 

iiibatituted    bases    yield    compounds   containing 
only   three   groups   united    to   tl  .  hilst 

ibstitntea  bases 

,  it  folio  ps  in  the  ortho  position  hinder 

the  introduction  ..i  the  CHgOH  group  inl  none 

nucleus. — A.  S. 

/;  i;  ..     E.  Orloff.     J,  russ.  phys.-ohem.     Qes., 

1906,87,  1272     1277.     Chom.  Oentr.,  1908    1.   1416. 

A  mixti  si  cri  I  mol.  oi  I  irtaric  acid  and  ■! 

|e  in  :r.     10  p  solution,  losed 

Hask  and  then,  al  \,  2  mols.  of  anili  tally 

.cld.-d.  oooling  the  mixture  by  water  if  n.  The 

reaction  product  i-  dissolved  in  hot  70  percent  acetic  acid, 

tolution  concentrated,  the  residue  dissolved  in 
and  alkali,  alkali  carbonate  or  ammonia  added.      A  white 
precipitate    is    produced    which    gradually    turns    yellow. 

drying  at    100°  C,  tho  product,   benzylone-im 
has  the  formula : 

It  is  soluble  in  hot  acetic  acid,  insoluble  in  alcohol  and 
ether.  With  nitrous  a.i.l  it  yields  an  isonitroso  compound, 
which  forms  dvestutfs  with  alkaline  (3-naphthoI,   and 

be  used  for  the  preparation  of  dvestutfs  on  the  fibre. 


On  cotton 
mordanted  with 

On  wool 
mordanted  with 

(3  per  cent  of  dyestufTt. 

Chrome 
(3  per  cent,  of  dyestuff). 

Chrome 
(1  per  cent  of  dyestuff  1. 

tophenonc  ("Alizarin  Yellow  C,"  B.A.S.F.)... 

Grey 

Hark 

i  ack 
"Black 
Greyish-black 
lish-brown 

Pale  olive 

Deep  orance 

Dull  orange 

Yellowish-green 

Yellow 

Bright  orange 

Yellowish-olive 
Dull 

Dull  olive 

Olive 

— 

Deep  vellowish-brown 

— E.  B. 

Amines  ;   Introduction  of  tJu  <'11J<II  and  17/,,  groups 

primary  aromatic .  and  thi    p 

bates.     E.  ( >rloff.     J.  rus-..  phys.-ehem.  (.-..  1906,  37. 
1355—1269.     (hem.  Centr.,   1906,   1.   1413 — 141(>. 

The  imiuo  b 

(ti)(t'H.,t>Hi(',H,-    X"  '' 

from  sodium  formanilide  and  formalin  (this  J.,  1905, 

is  soluble  in  glacial  acetic  acid,  and  on  heating  to  14"    C. 
i verted,  without  melting,  into  tho  brown  compound. 

iVilJ>C,H3.CH2.O.CH,.C6H3<^- 

The    imino     base    from     |3-formonaphthalide    yields     an 
analogous  product   on  heating  to   140    C.     Similar  imine 
-   were  prepare  1   from   p-anisiditio,    p-nitrauiline  and 
naphthionic   acid;    they  are  suitable  for  the  prepai 
of    a/o    dvestutfs    on    the    fibre.     The    imine    I 
diaminodiphenylmethane  has   the  constitution, 


and  is  slightly  soluble  in  mineral  acids. 
a  mixture  of  the  compounds. 


For  technical  purposes,  it  is  not  necessary  to  isolate  the 
imine  base,  the  acetic  acid  solution  being  used  directly 
for  the  production  of  the  isonitroso  compound.  Benzylene- 
imide  .-an  also  be  obtained  by  first  preparing  anhydro- 
tormaldehvde-aniline  from  formalin  and  aniline,  and 
ill"  this  with  a  mixture  of  aqueous  tartaric  acid  and 
stic  acid.  55  grms.  of  the  base  are  obtained 
from  35  grms.  of  35  per  cent. 'formalin  and  37  grmi 
aniline.  The  tartaric  acid  may  be  replaced  by  citric 
acid.  Imide  bases  were  also  prepared  in  an  analogous 
manner  from  o-anisidine  and  o- and /)-toluidine.  The 
from  o-anisidine  can  be  used  for  the  production  of  dyestuff s 
on  the  fibre. — A.  S. 


Thionine  and   A. 

A.    Hantzs  ■  !,.      Ber.,    1906, 


Constitution    of . 

39.   1365—1366. 

Thb  author  admits  that  Kehrmann's  recent  pnbli 

1906   '.»14:    this  J.,  1906, 423)  contains  experimental 
evidence  in  support  of  bis  thionium  and oxonium formula 

for  dyestc.tTs   of  the   Methylene   and   Meldola    Blue   I 
The  present  short  notice  is  intended  to  close  the  d 

-H.  L. 


H  a 


p-Toludine  - 


Azure. 


F.     Kehrmann. 


Ber..    1906,    39. 


(A)   1(1  grms.  of  Methylene  Blue  chloride  were  dissolved  by 
warming  in  1  litre  of  n  iter,  the  solution  cooled,  treated 
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with  10  c.c.  of  a  40  pi  r  i  ent.  solution  of  caustic  soda,  and 
>\ved  to  stand  for  24  hours.  After  passing  n  current 
of  air  through  for  half  an  hour,  a  further  5  c.c.  of  caustic 
soda  solution  were  added,  and  the  whole  allowed  to  stand 
for  a  further  12  hours,  with  occasional  agitation.  The 
tion  was  then  made  faintly  r.cid  with  acetic  acid, 
diluted  to  H  litres,  heated  to  40"— 50°  G,  and  after 
filtering,  if  necessary,  repeatedly  extracted  with  chloroform 
to  remove  Methylene  Violet.  The  residual  aqueous 
solution  was  made  strongly  alkaline  with  caustic  soda, 
and  the  Methylene  Azure  base  extracted  with  chloroform. 
From  the  chloroform  solution,  the  acetate  of  the  colour 
base  was  obtained  by  shaking  out  twice  with  50  c.c.  of 
water  containing  a  few  drops  of  glacial  acetic  acid.  The 
filtered  solution  of  the  acetate  was  treated  with  the 
necessary  quantity  of  concentrated  hydrochloric  acid, 
and  after  standing  for  24  hours.  Methylene  Azure  chloiide 
was  obtained  in  brownish  glistening  needles  with  a  faint 
greenish  lustre. 

(B)  About  1  grm.  of  Methylene  Azure  iodide  obtained 
by  Bemthsea's  method  (Annalen,  1885,  230.  170)  by  the 
oxidation  of  Methylene  Blue  with  silver  oxide,  was 
extracted  several  times  with  hot  water,  the  solution  cooled, 
made  strongly  alkaline  with  caustic  soda,  and  ex.racted 
with  chloroform.  From  the  chloroform  solution.  Methylene 
Azure  acetate  was  obtained  as  described  above,  and 
from  this  the  chloride  was  separated  by  treatment  with 
hydrochloric  acid  and  sodium  chloride.  The  product  was 
similar  to  but  not  identical  with  that  described  under 
(A),  being  somewhat  more  soluble,  and  giving  a  more 
bluish-green  solution  in  concentrated  sulphuric  acid. 

By  comparison  with  synthetically  prepared  products, 
the  author  identified  compound  (A)  as  unsymmetrical 
dimethylthionium  chloride, 

(NH„)C6H3<  >C6H3.N(CHS)2, 

N3(C1)' 

and  compound  (B)  as  trimethylthionium  chloride, 

(NH.CH3)C6H3<         )C6H3.N(CH3)2. 

\s(cir 

Whether  the  Methylene  Azure  obtained  consists  chiefly 
of  trimethylthionine  or  of  dimethylthionine  depends  upon 
the  method  of  preparation  and  purification.  If,  for 
example,  a  mixture  of  the  chlorides  of  the  two  compounds 
mentioned  be  repeatedly  crystallised,  the  final  product 
consists  of  almost  pure  dimethylthionine  chloride,  the 
more  soluble  trimethyl  compound  remaining  in  the  mother 
liquors. — A.  S. 


English  Patents. 

Dyestuff  s';    Manufacture  of  new  raw  materials  and  of  new 

azo  therefrom.     G.  Nuth,  Neuillv  sur  Seine,  H. 

Hold  and  H.  Ruegg,  Paris.     Eng.  Pat."l4,618,  July  15, 
1905.     Under  Int.  Conv.,  July  16,  1904. 

SeeFi-.  Pat.  344,844  of  1904  ;  this  J.,  1904, 1210.— T.  F.  B. 


Indigo    paste ';     Manufacture    of .     J.    Y.    Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat,  1954, 
Jan.  25,  1906. 

IKDIGO  pastes  for  the  fermentation  vat,  e.g.,  those  prepared 
according  to  Eng.  Pat.  3108  of  1904  (this  J.,  1905,  24) 
have  the  disadvantage  that,  when  used  for  dyeing,  there 
is  a  certain  delay  while  the  indigo  is  being  reduced.  It 
is  now  found  that  if  a  reduced  form  of  indigo,  for  instance 
indigo-white,  be  employed  instead  of  indigo,  stable  pastes 
are  obtained  which  yield  at  once  a  vat  suitable  for  dyeing. 
For  example:  1600  parts  of  a  50  per  cent,  indigo-white 
pres»-cake  are  mixed  with  450  parts  of  bran,  200  parts  of 
wheat  flour,  200  parts  of  quicklime,  and  1550  parts  of 
water  to  form  a  homogeneous  paste.  It  is  stated  that  the 
proportion  of  quicklime  should  never  be  less  than  about 
25  per  cent,  of  the  amount  of  fermentable  substances 
present  in  the  paste. — A.  S. 


Dyestuff ;     Manufacture   of   a  red  vat  dyeing [Thio- 

Indigo  lied].  0-  I  in  ray.  Loudon.  From  the  Society 
of  Chemical  Industry,  Basle,  Switzerland.  Eng.  Pat, 
4687.  Feb.  'JO   1906. 

A  red  vat  dyestuff  having  the  constitution  of  indigo  in 
which  the  imino  groups  have  been  replaced  by  sulphur, 
can  be  obtained  from  salicylthioacetic  acid,  COOH.CBH4. 
SCH2.COOH — (1)  by  heating  it  either  alone  or  in  presence 
of  a  condensing  agent  such  as  acetic  anhydride,  and  then 
treating  the  product  in  alkaline  solution  with  an  oxidising 
agent  (air,  sodium  hypochlorite,  potassium  permanganate)  ; 
or  (2)  by  heating  it  in  presence  of  a  suitable  solvent 
capable  of  yielding  oxygen,  e.g.,  a  nitro  derivative  of  an 
aromatic    hydrocarbon. 

Examples. — (1)  Ten  parts  of  salicylthioacetic  acid  are 
mixed  with  50  parts  of  acetic  anhydride  and  boiled  under 
a  reflux  condenser  for  about  five  hours.  The  acetic 
anhydride  is  distilled  off,  the  residue  dissolved  in  dilute 
caustic  soda  lye,  and  the  dyestuff  precipitated  by  heating 
with  an  aqueous  solution  of  10  parts  of  potassium  per- 
manganate. To  purify  the  dyestuff  from  co-precipitated 
manganese  dioxide,  it  is  dissolved  by  addition  of  5  parts 
of  sodium  hydrosulphite  (hyposulphite),  the  solution  is 
filtered,  and  the  dyestuff  re-precipitated  by  a  current  of 
air.  (2)  Ten  parts  of  salicylthioacetic  acid  are  boiled 
for  about  five  hours  with  50  parts  of  nitrobenzene  under  a 
reflux  condenser,  the  mixture  is  cooled,  and  the  dyestuff 
which  has  separated  in  the  form  of  lustrous,  brownish- 
red  crystals,  is  collected,  washed  free  from  adhering 
nitrobenzene  by  alcohol,  and  dried.  (See  also  this  J., 
1906.  367  ;  also  Kalle  und  Co.,  Fr.  Pats.  359,398, 
359,399  and  359,400  of  1905  ;  this  J.,  1906,  424.  426.) 

— A.  S. 

United  States  Patents. 

Dye  and  process  of  making  same  ;   Blue [Anthracene 

dyestuff].  O.  Bally,  Mannheim  and  H.  Wolff,  Assignors 
to  BadiBche  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  818,336,  April  17,  1906. 

See   Seventh   Addition   to   Fr.   Pat,     349,531     of  1904, 
following  these. 

Phenylglycin  salts  ';  Process  of  making .     W.  Behaghel 

and  K.  Schumann,  Assignors  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S 
Pat.  818,341,  April  17,   1906. 

See  Eng.  Pat.  5564  of  1905  ;  this  J.,  1905.  541.— T.  F.  B. 

Dyestuff  and  process  of  making  same  ;    Anthracene . 

O.  Bally  and  M.  H.  Isler,  Mannheim,  Assignor  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  818,992,  April  24,  1906. 

See  Sixth  Addition  of  June  22,  1905,  to  Fr.  Pat.  349,531 
of  1904  ;   this  J.,  1906,  14.— T.  F.  B. 

Dye  and  process  of  making  same  ;  Sulphur [Sulphide 

dyestuff].  A.  Schmidt,  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius  und  Briining,  Hochst  on  the  Maine, 
Germany.     U.S.  Pat.  818,980,  April  24,  1906. 

See  Eng.  Pat,  14,543  of  1905  ;  this  J.,  1906,  260.— T.  F.  B. 

Dye  and  process  of  making   same  ;     Yellow [Azo 

dyestuff].  F.  Scholl,  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius  und  Briining,  Hochst  on  the  Maine, 
Germany.     U.S.  Pat.  818,981,  April  24,   1906. 

See  Ger.  Pat.  158,148  of  1904  ;  this  J.,  1905,  542.— T.  F.  B. 

French  Patents. 

Indigo  ;   Process  of  making  dyestuff s  from  chlorinated . 

Farbwerke  vorm.  Meister,  Lucius  und  Briining.  Fr. 
Pat.  360,477,  Feb.  24,  1905. 

See  Eng.  Pat.  3182  of  1905  ;    this  J.,  1905,  964.— T.  F.  B. 

Dyestuff   suitable  for  the  preparation   of  lakes  ;    Process 

for  making  an  azo .     Farbwerke   vorm.    Meister, 

Lucius  und  Briining.     Fr.  Pat.  300,665,  March  4,  1905. 

See  Ger.  Pat  163,644  of  1904  ;  this.].,  l'.ioo,  216.—  T.F.B. 
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/,11/ii,     II  i  »»"•;  preparation!  ■■/ 

•.;/./.-  /.<r  (As  ■  ,,/.  and  •  tpeciatty  tke  fermentation  vat. 
Farbwerke  vorm.  Meister,  Lucius  and  Bruning.  Fr. 
Pb1  Man  h  6,   I 

!•  IT  oi  1905  ;   this  J.,  1906,  171.     T.  F,  B. 

1     ■  Indian    of    ■■  i   . 

vot  r,  Lucius  und  Bruning.     Fr.  Pat.  360,292, 

Deo.  9    1 90S.     Under  Int  Conv.,  .1  in.  SO,  1905 

A  new  dycstulT  which  can  be  applied  from  a  vat  in  the 
same  waj  as  indigo  is  obtained  b}  heating  with  alkali 
the  glycin  formed  by  the  action  of  chloracetio  mid  on 
dianthrnnilic   acid. 

Example.  —31*6    kilos,    of    sodium    dianthranilate 
dissolved  in  wilier  and  25  kilos,  of  Bodium  cbloracetate 
added  :    the  solution  is  heated  under  a  reflux  condenser 
until    tlic   yellowish- brown    product    which  separates 

■  r  increases  in  quantity.  This  is  filtered  off,  washed 
with  water  and  dissolved  in  sodium  carbonate  solution 
to  obtain  a  neutral  solution  of  the  sodium  salt  of  the 
n.  It  is  finally  evaporated  to  dryness.  Twenty 
kilos,  ot  tins  salt  are  introduced  into  a  mixture  of  '-'n  kilos, 
soda  and  20  kilos,  oi  caustic  potash  heated  to 
■_'.".ii  I'.  The  mass  is  heated  tor  a  short  time  at  '270° — 
280  ('.  The  cold  melt  is  dissolved  in  water  and  the 
dyestuff  separated  as  green  Hocks  bv  passing  in  air. 

—A.  B.  S. 

fluffs  ;     Process  for   making   yellow  to   orange-yellow 

sulphide .     Act. -ties.     f.     Anilinfabr.     Fr.     Pat. 

360,780,  March  10,  L905 

3l     Eng.  Pat  27,091  of  1904  ;  this  J.,  1905,  1107.—  T.F.B. 

-'u/Js  of  the  anthracene  series  :  Production  of  neu . 

Badische  Anilin  und  Soda  Fabrik.  Seventh  Addition, 
dated  Nov.  9,  1905,  to  Fr.  Pat  349,531  of  Dec.  21, 
1904     Under  Int.  Conv..  Oct.  9,  1905. 

T.v  treating  the  dyestuffs  produced  by  the  action  of  alkalis 
on  the  benzanthronequinolines  and  benzanthrones  with 
.ins.  new  dyestuffs  arc  obtained  which  differ  slightly 
in  shade  from  the  original  dyestuffs.  and,  as  a  rule,  are 
more  easily  reduced  in  the  dye- vat 

Example. — One  kilo,  of  cyananthrene  is  suspended  in 
10  kilos,  of  nitrobenzene  at  60° — 70°  C,  and  a  current  of 
dry  chlorine  is  passed  in  until  a  sample,  precipitated 
with  alcohol,  gives  with  an  alkaline  solution  of  hydro- 
sulphite  (hyposulphite)  a  vat  of  a  greenish-blue  colour. 
The  dyestuff  is  then  precipitated  with  alcohol,  filtered, 
washed  with  alcohol  and  dried. — A.  B.  S. 

Indigo  white  ;   Production  of  dry,  stable  alkali  salts  of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  300,447, 
Dec.  9,  1905.     Under  Int.  Conv.,  (let.  7,  1905. 

Sbb  Eng.  Pat  23,122  of  1905  ;  this  J.,  1900,  Go.— T.  F.  B. 

German  Patents. 

duffs  of   the   cyanine   series;    Process  of  preparing 

ntising    .     Farbwerke    vorm.    Meister,    Lucius 

und  Bruning.  Ger.  Pat  167,770,  May  26,  1903. 
Addition  to  Ger.  Pat.  107,159.  March  14,  1903. 

Instead  of  using  toluquinoline  or  toluquinaldine  for  the 
preparation  of  cyanine  dyestuffs  as  described  in  the 
principal  patent  (see  Eng.  Pat  9598  of  1903;  this  J., 
\'MH.  384),  methoxy-  or  ethoxy-quinoline  or  -quindaldine 
is    employed.  p-Toluqumaldine-p-methoxyquinoUne- 

cyanine  ethyl  iodide  and  p-methoxyquinaldine-p-tolu- 
quinolinecvanine  ethyl  iodide  are  specially  mentioned. 
These  new  dyestuffs  are  stated  to  produce  photographic 
emulsions  possessing  high  red-sensitiveness;  the  sensitive 
hand  is  very  even,  with  no  break  in  the  green  ;  the  plates 
obtained  are  said  to  be  stable  and  free  from  tendencv  to 
[\  F.  B. 

indigo  ;     Process    of    preparing .     Farbwerke 

vorm.  Meister,  Lucius  und  Bruning.  Ger  Pat  167,830, 
Man  h  6,  1904. 

Dm  indigo  or  one  of  its  silt-  is  suspended  in  an  indifferent 
solvent  (..;/..  carbon  tetrachloride)  and  treated  with 
chlorine  in  presence  of  some  chlorine-carrier  {e.g.,  iodine), 


eitl  .  the  oi  dinar]   pn 

rding  to  the  extent  of  the  ohlorinatio  luct 

redder    and    brighter    shades     The    dichlorii 
i  is  said  to  give  ^  cry  similar  dyeings  to  tl 
i.l  synthetically  from  ,..  ildchyde. 

i    F.  B. 

lAiket  |/r"i/i   azo  dyestuffs];     /' 

Meister,  Lucius  and  Bruning.     Ger.  Pat 
105,823,  Aug.  20,  1904.     Mil  [.,  page  186.  ,.,> 

Dyi  *ttiff*  :  Proa  is  of  pn  paring  azine 

.     Farbwerke  vorm.  Meister,  Lucius  und  Bruning. 
Ger.  Pat  166,679,  Oct  7.  1904. 

l.i.i  v\MM>    an'    condensed   with    ■   ot    the    ai 

henzoio  acids  in  presence  of  a  suitable  solvent  at  a 
temperature;    the  resulting  oxazine  dyestuffs  are  soluble 

in    water,    and    bluer    in    shade    than    the    original    gallo- 

oes.  They  are  applicable  direotly  to  dyeing  and 
printing,  and  produce  tasi  lakes  with  chromium  mordants 
on  animal  or  vegetable  fibres.     T.  F.  B. 

aji-Nitromethoxyanthraquinones  :    Process   of   preparing 

.     Farbwerke  vorm.  Meister,  Lucius  und  Bruning. 

Ger.  Pat  167,699,  Nov.  s.  [904. 
Tin:  two  dinitroanthraquinones  (a-|S-  and  n-a'-)  obtained 
by  nitrating  anthraquinone,  and  separated  by  fractional 
tallisation,  behave  differently  when  heated  with 
alkali  methylate  ;  the  a-a'-derivative  is  converted  into 
the  dimctho\\anti.r.ii|uinone.  whilst,  if  equal  mols.  of 
the  methylate  aud  dinitroantliraquinoue  arc  used,  the 
latter  is  converted  into  <i-j3-nitromethoxyanthraquinone. 
It  differs  from  the  a-/3-dinitro-convpound  in  being  easily 
Me  in   concentrated   sulphuric   acid;  Jso  be 

readily  crystallised. — T.  F.  B. 

stuffs  ;        Process       of      preparing       mordant-dyeing 

o-hydroxymonoazo .     Farbwerke     vorm.     Meister 

Lucius  und  Bruning.     Ger.  Pat.  167,333,  Feb.  5,  1905' 

The  diazo  derivative  of  o-aminophenol  is  combined  with 
chromotrope  acid  in  strong  caustic  alkali  solution.     The 

dyestuff  dyes  wool  from  acid  baths  in  Fuchsin  red  shades, 
and  gives  fast  blue  shades  on  chrome-mordanted   fibr  i.-. 

— T  F.  B. 

Diaminodinapktkazines :      Process    of    preparing    . 

Farbwerke  vorm.  Meister.  Lucius  und  Bruning.     Ger. 
Pat.  106,303.  Feb.  8.  1905. 

Dixafhthazixe  is  nitrated  with  2  mols.  of  nitric  acid  in 
ntrated  sulphuric  acid  solution,  and  the  resulting 
dinitro-compound  reduced  in  the  usual  manner  todiamino- 
dinaphthazme  ;  this  differs  from  the  known  aminoazines 
in  that  it  gives  no  hydroxy-derivatives  by  heating  under 
pressure  with  hydrochloric  acid.  By  diazotisation  and 
ombining  with  the  usual  components,  azo  dyestuffs  are 
obtained  giving  dyeings  on  cotton  which  are  fast  to 
washing.—  T.  F.  B. ' 

Huffs  susceptible  to  chroming';    Process  of  preparing 

azo .     L.    Cassella   und    Co.     Ger.    Pat.    167,640, 

Oct  -1-1.  1903. 

O-AmDJO-O-NITBO-JJ-ACETAMIKOPHBKOL    is    diazotiscd     and 

combined  with  aminonaphtholsulphomc  acids  or  dihydroxy- 
naphthalene8ulphonic  acids.  The  -J.3.0-.  :2.s.n:-,  and 
1  ."-.4-aminonaphtholmonosulphonic  acids,  1.8.2.4-  and 
l.S.S.O-aminonaphtholdisulphonic  acids,  1.8.4-dihydroxy- 
naphthalenemonosulphonic  acid  and  1.8.3.6-dihydroxy- 
naphthalenedisulphonic  acid  are  specially  mentioned. 
The  dyestuffs  dye  wool  in  blue  shades,  converted  to  ureen 
by  ehromiuu  ;    the  dyeings  are  fast  to  washing  and  light. 

— T.  F.  13. 

Ph>  ni/'.gh/cin  ;     Process     of     preparing .     A.     YVohl 

and  U.  Blank.     Or.  Pat  167,698,  Nov.  25,  1903. 

A  salt  of  ehloracetic  acid  is  treated  with  e  aline 

in  presence  of  a  quantity  of  an  alkaline-earth  which  is 
sparingly  soluble  in  water  [e.g.,  calcium  or  magnesium 
carbonate).— T.  F.  B. 

■I'ff ;     Process  for   preparing   a   disazo .      Kalle 

und  Co.,   A.-G.     Ger.   Pit.    166,980,  Aug.   11,   1904. 
The    intermediate    product    obtained    from    tetrazotised 
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nitrohenzidine  and  salicylic  acid  is  combined  with  1.2- 
naphtliolsulphonic  acid.  The  dyestuff  produces  red- 
brown  shades  on  wool  from  sulphuric  acid  solutions, 
the  shades  being  converted  into  fast  orange-brown 
dyeings  on  subsequent  chroming.  Other  naphthol- 
sulphonic    acids  onlv  form  red  dvestufTs  by  this  method. 

— T.  P.  B. 

p-Mono-  and  p-dichloroanlhrarufin  [Anthraa  m  dyi  stuffs]  : 
Process  oj  imputing  - — .  R.  Wedekind  und  Co. 
tier.  Pat.  167,743,  Aug.  19,  1904. 

Axthrarvfix  is  suspended  in  boiling,  dilute  sulphuric 
aeid  (b.  pt.  140°  C.)  and  chlorine  is  passed  into  the  mixture. 
According  to  the  amount  of  chlorine  added,  the  p-mono- 
or  p-dichloroanthraruiin  is  obtained.  Both  are  con- 
verted into  pure  blue  dyestuffs  by  condensation  with 
aromatic  amines. — T.  F.  B. 

D-yestufjs  ;    Process   o/   preparing   brown    sulphide . 

K.    Oebler.     Ger.   Pat.    lt>7.42!>.    Dot.   21,    1904.      See 
U.S.  Pat.  801,598  of  1905  ;    this  J..  1905,  11G7. 

Besides  m-phenylenediamine,  other  diamino-  and  dinitro- 
compounds  of  the  benzene  series  may  be  heated  with 
methylenediresorcinol  and  sodium  sulphide  to  form 
brown  sulphide  dyestuffs. — T.  F.  B. 


Proportion  of 

-NH3  : 

HCl  : 

5H»S04 

Untreated  wool 

Wool  treated  with  H.O  for  1  hour 

HCl      „       ., 

NH,     „       „ 

NasCO,      „ 

1 
1 
1 
1 
1 

17-3 

8-1 
3-6 
8-4 
9.4 

20-3 
9-3 
3-8 

9-1 
9-9 

By  prolonging  the  treatment  the  increase  in  aeid 
character  is  gradually  lessened  (except  in  tin-  case  in  which 
the  wool  was  treated  with  sodium  eaibonate),  and  from 
this  result  it  is  inferred  that  the  hydrolytic  disintegration 
does  not  proceed  uniformly  throughout  the  entire  operation, 
hut  is  more  energetic  in  its  action  at  the  commencement 
of  the  treatment.  The  experiment  in  which  water  alone 
was  used,  shows  that  a  considerable  proportion  of  the  wool- 
substance  goes  into  solution,  and  that  this  decomposition 
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Animal    textile    fibres';      Phenomena    accompanying     the 

dyeing  of .      P.  Gelmo  and  W.  Suida.      Monatsh. 

Chem.,  1906,  27,  225—235. 

In-  a  previous  communication  (this  J.,  1905,  920)  the 
authors,  in  referring  to  the  action  of  cold  solutions  of 
ammonia  and  hydrochloric  and  sulphuric  acids  on  wool, 
gave  absorption-values,  which  had  been  erroneously 
stated,  and  should  have  been  expressed  in  the  following 
proportions:  —(1)  NH3:20HCl:24H„SO4/2  and  (2) 
X  H;i:  20HCl:21H2SO4/2,  so  that  the  basic  character  of  wool 
is  shown  to  be  even  greater  than  was  previously  supposed. 
In  order  to  determine  the  chauges  which  accompany 
the  hydrolysis  of  wool  in  the  process  of  d3'eing,  a  series 
of  experiments  was  made,  in  which  the  wool  was  boiled 
for  one  hour,  21  and  60  hours  respectively,  with 
distilled  water,  dilute  hydrochloric  acid,  dilute  ammonia 
and  dilute  sodium  carbonate  solution.  Each  specimen 
was  then  washed  with  cold  distilled  water  until  the 
washings  were  free  from  the  reagents  employed,  and. 
after  drying,  titrated  with  N/10  solutions  of  sulphuric 
acid,  hydrochloric  acid  and  ammonia,  using  methyl 
orange  as  indicator.  The  result's  given  in  the  following 
table  show  that  in  the  early  stages  of  the  treatment  the 
acid  character  of  wool  is  increased  without,  however, 
changing  its  basic  nature  :  — 


is  accompanied  by  an  increase  in  the  acid  character  of 
the  wool.  The  action  of  dilute  hydrochloric  acid  is 
similar  to  that  of  water,  whilst  the  effect  of  ammonia 
is  to  dissolve  a  much  larger  amount  of  the  wool-substance. 
Sodium  carbonate  also  occasions  a  considerable  diminution 
in  the  weight  of  the  wool,  and  changes  the  proportion  of 
acid  and  basic  properties  in  the  earl}'  part  of  the  treatment. 
Specimens  of  untreated  wool  and  of  wool  treated  with 
water,  ammonia  and  sodium  carbonate  were  dyed  with 
Crystal  Violet  and  Crystal  Ponceau  in  a  neutral  bath, 
washed  with  hot  water  and  soaped  at  70°  C.  The  dyeings 
were  the  same  in  each  case,  the  only  difference  being  that 
with  Crystal  Violet  the  untreated  wool  was  faster  to 
soaping  than  the  treated  specimens.  The  colours  obtained 
with  Crystal  Violet  on  wool  treated  with  hydrochloric 
acid  were  weaker  and  more  unstable  to  soaping  than 
those  produced  with  untreated  wool.  Although  wool 
boiled  with  dilute  acid  is  more  intensely  dyed  by  Crystal 
Ponceau  in  a  neutral  bath,  its  stability  to  soaping  is  greatly 
reduced.  Further  experiments  on  the  treatment  of  wool 
with  alcoholic  sulphuric  acid  have  shown  that  the  fibre 
acquires  considerable  affinity  for  the  acid,  combining 
therewith  so  intimately  that  it  cannot  be  removed  by 
washing  with  cold  water.  It  is,  however,  liberated  by 
treatment  with  hot  ammonium  carbonate  solution. 
This  result  points  to  the  presence  of  a  fairly  stable  salt  in 
the  wool.  Wool,  which  has  been  treated  with  the  above- 
named  reagents,  gives  with  diazonium  compounds, 
stronger  colours  than  when  dyed  therewith  without 
previous  treatment.  A  similar  effect  was  produced  with 
Millon's  reagent. — D.  B. 

Hydro  sulphites';    Recent    work  on .     A.    G.    Green. 

J.  Soc.  Dyers  and  Col.,  1906,  22,  9—11. 
The  author  discusses  recent  work  on  the  hydrosulphites. 
In  1900,  Bernthsen  and  Bazlen  (this  J.,  1900,  244)  obtained 
the  salt,  Na2S204.2H20,  in  a  tolerably  pure  form  by 
saturating  the  solution  of  the  crude  compound  with 
common  salt.  Li  1902,  the  anhydrous  salt,  Na2S204,  was 
obtained  by  treating  the  hydrated  salt  with  boiling  strong 
alcohol  (see  Fr.  Pat.  341.718  of  1904  ;  this  J.,  1904,  900). 
It  is  a  fine  white  friable  powder,  much  more  stable  than  the 
hydrated  salt,  and  is  sold  under  the  name  of  "  Hydro- 
sulphite  B.A.S.F."  By  acting  on  sodium  hydrosulphite 
solution  with  formaline,  Baumann,  Thesmar  and  Frossard 
(this  J.,  1904,  658)  obtained  a  product  having  the  empirical 
formula.  Na2S2O4.2CH2O.4H2O,  which  they  named  sodium 
hydrosulphite-formaldehyde  ;  it  is  sold  under  the  names 
"  Hydrosulphite  N.F  "  and  "  Hyraldite  A."  Subsequently 
it  was  discovered  that  this  product  is  not  a  single  com- 
pound, but  is  a  mixture  in  molecular  proportions  of  sodium 
bisulphite-formaldehyde,  NaHS03.CH20,  and  a  new 
compound,  NaHS02.CH20,  named  by  Baumann,  Thesmar 
and  Frossard  (this  J.,  1904,  1211)  sodium  bihydro- 
sulphite-formaldchyde,  but  re-christened  by  Bernthsen 
(this  J.,  1905,  329)  sodium  sulphoxylate-formaldehyde. 
Sodium  sulphoxylate-formaldehyde,  in  the  pure  state, 
forms  large  colourless  crystals  containing  2  mols.  of  water  ; 
it  is  sold  under  the  name  "  Rongalite  C  "  [also  as  "  Hydro- 
sulphite N.F  extra  "  or  "  eonc."  or  "  extra  cone,"  and 
"  Hyraldite  C  "],  and  has  double  the  reducing  power  of 
"  Hydrosulphite  N.F  "  or  "  Hyraldite  A."  The  discovery 
of  this  compound  led  to  further  controversy  as  to  the 
constitution  of  sodium  hydrosulphite  (see  Baumann, 
Thesmar  and  Frossard,  this  J.,  1904,  1211  ;  Prud'homme, 
this  J.,  1905,  89  :  Bernthsen,  Bazleu,  and  Reinking, 
Dehnel  and  Labhard,  this  J..  1905,  329,  330).  The  general 
conclusions  to  be  drawn  appear  to  be  that  sodium  hydro- 
sulphite is  an  anhydride  salt  derived  from  equal  molecules 
of  sulphurous  and  sulphoxylic  acids : — 

n  ^S.OX'a 

U<^SO.<JXa. 
This  salt  is  stable  in  aqueous  solution,  but  when  treated 
with  formaldehyde,  it  reacts  according  to  the  equation  :  — 

,,     S.ONa+2CHoO 
u<-SO.ONa  +  H2()    " 

HO.CHaO.S.ONa  (sodium  sulphoxylate-formaldehyde) 

anil 
IK  ).CH2O.SO.ONa  (sodium  bisulphite-formaldehyde) 

—A.  S. 
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3-ifaphiAulamine Claret ;    Disci  l.   i: 

and  G.  Theamar.     Z.  Farben-Ind.,  i 1,6,  121     126. 

'I'm:    discharge    printing-mixture,    contaii 

ingredients     sodium     sulphoxylate-fonnaldenyde,     forrio 

ite,  Bodium  nitrite,  and  glycerin,  particulars  of  which 
have  recently  been  published  a  his  .1..  190C  371),  has  been 
successfully  employed  for  some  mom  print  works 

of  E.  Ziindel,  in  Moat  ow.      Uthough  its  oo  I 

lot   than   thai    of   the   thickened   solution 
suTphoxylate  formaldehyde    (composed    ol     10    pei 
ol   "  Syraldite    A  "i.    whioh,    as    II.    Werner    po 
(Z.  Farben  [nd.,   1906,  94),  discharges  dyeings  ol    I 
thylamine  Clarel  when  printed  and  steamed  a1  a  relatively 
high   temperature  in  Simon  and   Weckerlin's    appai 
(this  J.,  1905,  1226),  its  use  offers  important  advan 
in   praotioe.     Thus,   in   the  first    plaoe,  deepei    Bhad 
olaret  are  discharged  by  it  under  ordinar; 
Bteaming  than  can  be  discharged  by  means  of  the  simple 
"  Syraldite  "  mixture  with   the  aid  of  Buperheated  si 
At    the  lower  temperature  of   Bteaming,   again, 
little  or  none  of  the  sublimation  of  azo  dyestufi  fron 
Interior  to  the  surface  of  the  Bore  which  occurs  at  higher 
temperatures.     The  ground  colour  steamed  in  the  ordinary 
manner  is  thus  faster  to  rubbing  than  that  which  has  been 
exposed    in    this    operation    to    a    higher    tempei 
Further,  the  "  whites  "  obtained  at  the  lower  temperature 
with  the  mixture  of  ferric  citrate.  &c,  are  much  purer 
than  those  produced  by  the  unassisted  "  Syraldite  "  at 
a  temperature  of  120°   -126    C.     Tins  ia  due  to  the  fad 
that    ut    the    higher  temperatures,   sodium   sulphoxt  '■ 
formaldehyde     lor     "  hydrosnlphit  e     formaldehyde  "  |     is 

decomposed  into  thioaldehyde,  sodium  sulphide.  Bulphur 

and  other  substances,  some  of  which  remain  on  the  fibre 
after  washing  and  soaping  and  discolour  the  "  whit 
The  change  which  the  reducing  agent  undergoes  at  the 
ordinary  temperature  of  steaming  is  pure  one  of  oxidation 
of  sulphoxylate  formaldehyde  into  sodium  bisulphite- 
foimaldehyde,  without  the  formation  of  secondary 
products.  '  Finally,   under  the  influence    of  Buperheated 

steam,  some  of  tile  basic  d\. still'-  employed  111  the  pro- 
duction of  coloured  discharges  are  destroyed  by  over- 
reduction. 

The  apparatus  used  by  the  authors  in  effectine  dischat 
on  Claret-dyed  grounds,  is  an  ordinary  .Mather  Piatt 
ager.  It  lias  no  special  internal  heating  arrangements, 
m  is  admitted  to  it  under  a  pressure  of  2  kilos.  The 
temperature  within  the  apparatus  is  102  —103  C.,  and 
the  duration  of  the  operation  is  three  to  three  and  a  half 
minutes.  Small  chambers  are  recommended  in  preference 
to  those  of  larger  size. 

The  treatment  of  the  tissues  with  dilute  acid. which  follows 
the  Bteaming  and  washing  operations,  has  for  its  object 
the  removal  from  the  tissues  not  only  of  traces  of  iron 
left  in  them,  hut  also  that  of  small  quantities  of  reduction- 
compounds,  resulting  from  the  decomposition  of  the  azo 
dyestufT.  namely.  a-naphthylamine  and  a-amino-/3- 
naphthol,  which  are  not  as  a  rule  completely  remi 
by  washing  and  soaping  alone.  If  imperfectly  removed. 
they  become  oxidised  and  soil  the  "whites"  during  the 
storage  of  the  tissues. 

Temperatures  of  J-Jtr  —125°  C.  would  thus  appear  to 
he  not  only  not  essential, but  positively  harmful,  in  steam- 
ing tissues  dyed  in  a-Naphthylamine  Claret  for  the  pro- 
duction of  discharges  by  means  of  printing-mixtures 
containing  sodium  sulphoxylate-formaldelivde.  The  authors 
der,  however,  that  Simon  and  Weckerlin's  apparatus 
may  l>e  serviceable  in  giving  temperatures  of  1 10e  —  1 1"'  '  . 
for  the  steaming  of  this  style,  but  think  that  the  latter 
temperature  cannot  safely  be  exceeded. — E.  B. 

Eni  i.isii  Patents. 

Threads;   Manufacture  of  artificial .     R.  Linkmeyer, 

Hertord.   Germany.     Kng.    Pat   4T4H,   March   7,    1905. 
Under  Int.  Com."  April  6,  1904. 

A  larue  proportion  of  the  ammonia  employed  can  be 
recovered  trom  the  solutions  of  cellulose-cupranimonium 
without  causing  precipitation  of  the  cellulose  ;  this  is 
best   effected    by   agitating   the   solution   in  vacuo,   at   a 


temperature  not    below   45     !•'..  the  ammonia  being  con- 
tinually withdrawn  from  the  appai  liquid 
Mined,   wl 
■     i                     intact  with  suitable  precipit 

I.  F.  I:. 

II'.,.,'  T.     A.    Jot 

iustralia.      Eng.  Pat.  17,026,  Aug.  'J'J.  1905 

Km,,  I  '   i .    '/. 

..  ■>.  :i  ami  1 1.  I,. I-.  m .    it  theii     nd     iipport  ing  rollers, 

lining  on  rails.  ./.  are  conveyed  by  means  ol  endless 

chains,   a,   through  ouri  iro   ided    n  ith 

,i  false  bottom   b.     From  the  middle  of  each  ral  e  proj 

a     shank.  «.    surmounted     by    an     inti-fi  .i.e. 

Buch    af     i     ' olle  .    o,    not'     into     contact     with     a 

rail.  /;.  so    disposed     a-     I.,     keep     ila1     rake     inclined 
forwards    as     it     is    carried     through     the    tank.      At 

rvals,  devices,  such  a-  pi  ./.  from, or  recet 

...    in   the   rails.    ./.    or  discs,    -.    i Ulted   on    the   latter,    are 

nged  in  the  path  of  thi   ■■  to  cause  the  raki 

be  tilted  up  or  down.     Atter  arriving  at  the  exit-end  of 
the  appai. ii  is,  thi    raki     ret  m  a  above    t  he   tank    to 
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entrance-end,  the  rollers.  /.  running  upon  an  upper 
rail,  g3,  and  the  rakes  hanging  freely  downwards.  The 
tank  when  in  use  is  tilled  with  a  solution  of  a  suitable 
cleansing  agent,  e.g.,  soap,  the  scouring  action  of  which 
upon  the  loose  wool  is  assisted  by  the  agitation  produced 
by  the  tilting  motion  given  to  the  rakes  by  which  the 
■wool  is  propelled  through  the  tank. — E.  B. 

Dyeing,   scouring  and  other  treatment  oj  textih    materials 

by  liquids  ;    Impts.  in and  in  apparatus  therefor. 

0.,  J.  and  C.  Obermaier,  Lambrecht,  Germany.     Eng. 

Pat.   17.50s.   An..'.   30,    1905.     Onder  Int.   Conv.,  Aug. 

30,  1904. 
See  Fr.  Pat.  345,945  of  1904  ;  this  J.,  1905,  87.— T.  F.  B. 

Discharging  dyed  materials  and  past'*  therefor.  J.  Y. 
Johnson.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen-on-Rhine,  Germany.  Eng.  Pat.  15,524, 
July  28,  1905. 
Neutral  or  slightly  alkaline  pastes  for  discharging  in 
pattern  dyeings  of  Naphthylamine  Bordeaux,  Lara- 
nitraniline  Red,  Chloraniaidlne  Orange,  Orthonitro- 
toluidine  Yellow.  Dianisidine  Black.  I  hrysoidine  Bistre 
and  analogous  compounds  on  textile  materials,  are  pre- 
pared from  sodium  hydrosulphite  (hyposulphite-)-for- 
maldehyde  or  sodium  sulphoxylate-formaldehyde,  along 
with  a  metal,  metallic  oxide  or  metallic  salt,  which  either 
is  itself  a  reducing  agent  or  is  capable  of  acting  as  a  carrier 
of  "the  reducing  power"  (the  salts  of  iron,  e.g.,  "iron 
chloride "  and  "  iron  sulphate  "  being  preferred),  a 
nitrite,  Turkey-red  oil,  an  alkali  i-itrate  and  a  neutral 
thickening,  e.g.,  starch  and  gum  tragacanth  paste. 
The  discharges  are  effected  by  steaming  tor  a  few  minutes 
the  tissues  printed  with  these  pastes,  then  washing, 
souring,   and   soaping.      Colour   discharges   are   obtained 


by  adding  suitable  dyestuffs,  in  some  instances  along 
with  mordants,  to  the  white  discharge  mixtures. 
As  the  latter  are  neutral  or  only  slightly  alkaline, 
they  may  be  employed  in  discharging  dyeings  on  textile 
materials  composed  of  animal  fibres.  (See  this  J.,  190G, 
371,  also  page  473.)— E.  B. 

Fibre  :    Production   oj  brown   shades  on  the u-ith  or 

without     whitt     or    coloured    discharge    effects.     J.     Y. 
Johnson.    London.     From    Badische    Anilin    und    Soda 
Fabrik,  Ludwigshafen-on-Rhine,  Germany. 
17,241,  Aug.  25,   1905. 


SEE  Fr.  Pat.  357.472  of  1905 


Eng.  Pat. 
this  J.,  190G,  120.— T.  F.  B. 


Ketone   svlphoxylates  ;    Manufacture  of .     Farbwerke 

vnnn.  Meister,  Lucius  und  Briining,  Hoechsf  on  Maine, 
Germany.  Eng.  Pat.  4073,  Feb.  19,  1900.  Under  Int. 
Conv.,  Sept,  30,  1905. 
KETONE-sui.rnuxiLATES  are  produced  by  subjecting  to 
the  action  of  reducing  agents  compounds  or  mixtures  of 
acetone  or  methylethylketqne  with  sulphurous  aeid, 
bisulphites  or  hydrosulphites  (hyposulphites).  For 
example,  200  parts  of  zinc  dust,  stirred  into  a  paste  with 
a  little  water,  are  introduced  into  a  solution  of  130  parts 
of  acetone  in  520  parts  of  sodium  bisulphite  at  20°  B. 
and  500  parts  of  water.  The  mixture  is  heated  at  50° — 60° 
C.  as  long  as  an  increase  in  its  reducing  power  is  observed 
to  take  place.  It  is  then  cooled,  filtered  and  evaporated 
in  a  vacuum.  The  reaction  is  accelerated  by  the  presence 
of  a  zinc  salt,  e.g.,  zinc  chloride.  The  ketoue-sulphoxylates 
obtained  by  this  method  differ,  it  is  stated,  from  formalde- 
hyde-sulphoxylates  in  being  less  stable  than  the  latter, 
being  capable,  for  instance,  of  reducing  indigo-sulphouic 
acid  in  the  cold.  They  also  act  more  powerfully  than 
formaldehyde  compounds  in  the  discharge  of  dyeings 
of  Naphthylamine  Claret  and  similar  dyestuffs. — E.  B. 

Textile  fabrics;    Manufacture  of  pastes  for  discharging 

dyed .     J.  Y.  Johnson,  London.     From  Badische 

Anilin     und     Soda     Fabrik.     Ludwigshafen-on-Rhine, 
Germany.     Eng.  Pat.  26,381,  Dec.  18,  1905. 

Discharge  printing-mixtures,  stated  to  be  of  excellent 
stability,  are  prepared  from  hydrosulphites  (hyposulphites) 
free  from  water  of  crystallisation,  a  sugar  or  a  concen- 
trated solution  of  a  sugar,  e.g.,  the  uncrystallisable  or 
difficultly  crystallisable  syrups  obtained  in  the  manu- 
facture of  sugar,  and  thickening  agents  ;  a  mixture  is 
made,  for  example,  of  2  parts  of  British  gum,  2  parts  of 
water,  3  parts  of  "  sodium  hydrosulphite  B.A.S.F.  "  in 
powder,  and  3  parts  of  sugar  syrup.  The  tissues  printed 
with  this  are  steamed  for  a  few  minutes  and  then  washed 
as  usual. — E.  B. 

United  States  Patent. 

Bleaching  composition.  A.  E.  Nienstadt,  Newark,  N.J., 
Assignor  to  G.  W.  Kuchler,  New  Rochclle,  N'.Y.  U.S. 
Pat.  817.207.  April  10.  1906. 

Claim  is  made  for  a  powder  consisting  of  1  part  of  sodium 
peroxide  mixed  with  4  parts  of  anhydrous  sodium 
carbonate. — A.  B.  S. 

French  Patents. 

Silk  ;    Manufacture  of  artificial  .     H.  E.  A.  Vittenet. 

First  Addition,  dated  Eel..  3,  1905,  to  Fr.  Pat.  350,383, 
Dec.  8,  1904  (this  J.,  1905,  921). 

The  opacity  of  the  threads  formed  from  gun-cotton  and 
acetone  is  said  to  be  due  to  the  presence  of  moisture  which 
gives  rise  to  a  mixed  hydrate  of  nitrocellulose  and  acetone 
If  cellulose  be  considered  to  have  a  ketonic  group  (CO), 
the  equation  can  be  written  thus : 

(CH3)2CO  +  (OC) :  C5H10.n(X().,)„O4  +  H„O 
=  (CH3)2C(OH).0.C(OH) :  C5H10-„(NO2)„O4. 

To  obtain  a  clear  thread  this  hydrate  must  be  dissociated, 
and  sulphur  dioxide  gas  is  employed  for  the  purpose. 

—A.   B.   S. 

Scouring  machine;    Inclined .     G.  Malard.    Fr.  Pat. 

360,183,  Oct.  7,  1905.     Under  Int.  Conv.,  April  13,  1905. 
The  invention  relates  to  a  scouring  machine  in  which  the 
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male 
oi  aboul  i  rtioal  portion 

attached  to  the  upper  end  oi  this  trough  and  slid,  a  I 
own  weight  down  tiir  inclined  bed,  passing  Snail;  between 
a  pair  i>i  squeezing  rollers  a1  the  lower  end.    Tne  trough 
is   furnished    with   a    perforated    false    bottom,    which   is 
divided  into  several  divisions  so  that   the 
differenl     portions    of    the    trough 

after  passing  through  the  wool.    The 
portions  ol  liquid  are  inn  Into  tanks  and  forced  bj  p 
through   tubes  ending  in   Bpraj    pipes   whioh  are   pla 
along  the  upper  Burface  of  the  tank.     There 
inati.  .-lit  for  using  the  various  portion 

again  in  a  continuous  manner  on  the  accumulator  system, 
the  portions  saturated  with  .  being  run  off, 

—A.   B.  S. 

Silk  :     Boiling  off,  bleaching  and  dying  of  .     Soc. 

Schmid  Freres.      First  Addition,  dated  Jan.  21,    1905, 
to  FT.  Pat.  345,173  of  July  27,  1904. 

Fob  piece  goods  the  machine  consists  of  a  closed  tank, 
the  upper  portion  of  which  is  fitted  with  vertical  rollers 
on  which  the  pieces  pass  to  and  fro.  The  lower  portion 
contains  the  soap  bath,  and  is  fitted  with  a  steam  coil  for 
heating  the  solution,  and  also  with  a  perforated  coil  for 
injecting  sir,  whioh  causes  the  soap  to  froth  so  that  the 
foam  tills  the  tipper  portion  of  the  tank  in  which  the 
pieces  are  moving.  From  this  tank  the  pieces  pass  into 
a  smaller  similar  one  and  then  into  another  tank  which 
contains  a  cone  with  sides  inclined  at  about  20  degrees  to  the 
horizontal.  The  pieces  pass  over  this  cone  and  an 
inclined  roller,  and  are  so  changed  from  a  vertical 
to  a  horizontal  position  in  which  they  pass  thn 
a  number  of  washing  tanks.  For  yarn,  an  endless  chain 
which  carries  the  yarn  sticks  is  fitted  in  the  soaping  tank 
and  has  an  arrangement  for  rotating  the  hanks  during 
their  passage. — A.  B.  S. 

Silk  ;    Process  and  apparatus  for  degumming,  bleaching 

and    dyeing .     Soc.       Schmid     Fr  Second 

Addition,  dated  Feb.   3.   1905.  to  Fr.   Pat.   345,173  of 
July  27,  1004  (this  J..  1905,  24) 

The  process  is  essentially  to  carry  out  in  one  operation 
that  described  in  the  principal  patent  ilor.  cit.).  The 
hanks  are  passed  over  two  or  more  horizontal  rows 
of  reels,  being  placed  on  the  upper  set  of  rollers,  and 
removed  from  the  lowest  set.  An  arrangement  is 
provided  so  that  when  the  bottom  set  is  emptied,  the 
ncNt  higher  one  moves  down  and  the  empty  set  rises  to 
the  top  and  is  ready  for  recharging. — A.  B.  S. 

Y'lrns  in  the  form  of  cops  or  on  bobbins  ;    Dyeing  . 

H.   L'Huilher.     First  Addition,  dated  Nov.  22,    1905, 
to  FT.  Pat.  350,981,  Jan.  24,  1905  (this  J.,  1905,  888). 

To  prevent  the  movement  of  the  bobbins  during  the 
ilation  of  the  dye  liquor,  a  plate  is  placed  over  them 
with  holes  into  which  pass  the  closed  ends  of  the  bobbin 
tubes.  Close  to  each  hole  is  placed  a  flexible  plate  which 
presses  down  on  the  particular  bobbin  aud  keeps  it  in  place. 
The  bobbins  can  also  be  kept  in  place  by  means  of  a  small 
conical  cap  which  tits  over  the  end  of  the  bobbin  tube 
and  is  kept  pressed  against  the  bobbin  by  means  of  a 
screw.  Instead  of  a  screw  the  conical  caps  can  be  held  in 
place  by  a  plate  passing  over  all  the  bobbins. — A.  B.  S. 

Hydrosulphites ;     Process    of    making    .     Farbwerke 

vorin.  Meister,  Lucius  mid  Briining.     Fr.  Pat.  360,620, 
Dec.  4,  1905.     Under  Int.  Conv.,  Dee.  28,  1904. 

See  Eng.  Pat,  26,173  of  1905  ;  this  J.,  1906,  177.— T.  F.  B. 

Aldehydt-hydrosxdphites  [-hyposulphites] ;    Preparation  of 

.     t'hern.   Fabr.   von   Hevden,   Akt.-ges.    Fr.   Pat. 

360,306,  Dee;  11.  1905. 

To  obtain  aldehyde-hydrosulphites  free  from  aldehyde- 
bisulphites,  sulphurous  acid  is  run  into  a  mixture  of  the 
aldehyde  and  zinc  or  iron  powder  in  a  quantity  just  suffi- 
cient to  convert  the  zinc  or  iron  into  the  hydrosulphite 
compound. 

Example. — Into   a   well-agitated    mixture   of   65   kilos, 
of  zinc    dust   and    80   kilos,    of   a   40   per   cent,   solution 


loueh   Bulp  i  i    i     added    to 

onverl  the  rino  inl 

n   |iun-s  about  .'.:(  kilos,  of  I  tion 

index  : 
CHjO  •  Zn  hSO       M  .it     OH.CH  ,.OS(  >Zn  OH). 
I  In-  difficultly  solubli  idj  for  use,  or  it 

filtered,    washed    and    drii  ..     By    double 

.    ii  ion  with  sodium  carbonate,  the  sodium  salt  of 
formaldehyde-hydrosulphite    (HO.CHj.OSONa)     can     be 
i  oluble  in  water,  and  if  ion 

.in  he  separated  from  the  zino  carl ate  by  filtration. 

wlution  can  be  evaporated  in  vacuo  either  until  it 

o    i   drj     powder.      The    products 
than  twice  the  indigo  redui  Ing  powi  i   ol  tl"-  usual 
double  compound  oi  formaldehyde  bisulphite.     A.  U.S. 

Germah   Patknt. 

Fibrous  substances  [textiles,  leather,  paper,  &C.)  .    I'. 

for  waterproofing .     Chem.  Fabr.  Floreheim,  Dr.  EL 

Noerdlinger.     Ger.  Pat.  166,350,  May  12.  1964, 

The  material  to  be  waterproofed  is  impregnated  with  an 
aqueous  emulsion  of  ammonium  salts  of  insoluble  fatty 
or  resin  acids  with  fats,  waxes,  solid  hydrocarbons. 
tlin  wax,  ceii-iu.  &c,  and  oils,  and  is  afterwards 
dried,  preferably  by  the  aid  of  hen.  in  order  to  di 
the  ammonium  salts,  and  finally  calendered  or  ironed. 

—A.  S. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

1  ontinued  from  pagt    126.) 

English  Patent. 

Printing    processes    [for    wood,    d-c] ;     Impts.    in . 

\V.  E.  Evans,  London.  From  \V.  Goodwin,  Owen 
Sound,  Ontario.  Canada.  Eng.  Pat  6921,  April  1.  1905. 
With  the  object  of  printing  upon  surfaces  of  wood,  textile 
fabrics,  metal  ware.  &c,  coloured  patterns,  in  imitation  of 
the  graining  of  oak,  mahogany  and  other  woods,  flat 
blocks  or  printing  cylinders  composed  of,  or  having 
surfaces,  e.g.,  thin  sheets  or  veneers,  composed  of  these 
woods,  are  levelled  and  smoothed  and  then  brushed  with 
a  stiff  brush,  such  as  a  steel  wire  brush,  to  remove  the  softer 
nuts  of  the  wood  and  leave  in  the  surfaces  thus  prepared, 
pits  or  recesses  for  the  reception  of  the  printing  mixtures 
oj  ivory  black.  Vandyke  brown,  "japan,"  boiled  linseed 
lil,  to.,  to  be  applied.  Before  use  the  blocks  and  oylini 
are  coated  with  oil  to  harden  them.  The  printing  is 
accomplished  in  the  usual  maimer. — E.  B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

{Continued  from  page  427.) 

Ammonia;    Oxidation   of to  oxygen  compounds  of 

nitrogen.     O.    Schmidt    and    R.    Bocker.     Her       1906 
39,  1366—1370. 

Thp.ee  series  of  experiments  were  made: — (1)  Air  or 
■xygen  was  passed  through  a  N  10  solution  of  ammonia 
heated  to  70° — 90*  C.  and  then  through  a  combustion 
tube  filled  with  platinised  asbestos  and  heated  in  a  furnace 
just  to  redness.  The  reaction  products  were  absorbed 
in  two  vessels  containing  caustic  soda  solution  (1:4). 
Four  litres  of  air  or  oxygen  were  passed  thro  igh  in  each 
experiment  (one  to  two  hi  The  second  absorp- 

tion flask  contained  an  acid  solution  of  permanganate 
instead  of  caustic  soda  solution.  (3)  Instead  of  platinised 
stos  a  platinum  spiral  was  employed,  heated  just  to 
redness  by  means  of  an  electric  current  of  3k  amperes 
and  85  volts.  After  each  experiment  the  ammonia  taken 
up  was  determined  by  titration  of  the  residual  solution, 
the  amount  of  ammonia  oxidised  by  reducing  a  portion 
A    the   absorbing   solution    and    titrating    the    ammonia 
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produced,  and  the  nitrite  by  titrating  another  portion  of 
the  absorbing  liquid  with  permanganate.  The  results 
axe  ahown  in  the  following  table  : — 


Series  I. 
(a)    With  oxygen. 


Nitrous   acid, 
H   10  N/10  X    I"  calculated 

Ammonia    Ammonia     Ammonia    Permanganate  from 

used,  alter         oxidised.  used.  permanganate 

reduction.  used. 


•20-89 
41-45 
33-20 
41-8S 


13-50 
31-90 
25-74 
26-34 


64-S2 


77-53 

63-17 


23-72 
39-72 
47-22 
38-22 


87-82 

62-26 
91-72 
72-55 


(6)    Willi  air. 


N/10 

Ammonia 

u>ed. 


N/10 
Ammonia 

after 
reduction. 


Nitrous   acid, 
N/10  calculated 

Ammonia     Permanganate  from 

oxidised.  used.  permanganate 

used. 


53-40 
51-16 
11-03 

74-74 


39-83 

40-73 

7-38 

57-11 


74-60 
79-77 
66-91 

76-42 


59-42 
63-52 
11-78 
93-32 


74-59 
76-20 

7  •■-] 
Bl-78 


Series  II. 


Nitrous   acid. 

N/10 

N/10 

x  to 

calculated 

Ammonia 

Ammonia 

Ammonia 

Perm  knganate 

from 

used. 

alter 

reduction. 

oxidised. 

used. 

permanganate 
used. 

13-07 

10-13 

70-62 

8-79 

43-39 

22-63 

18-45 

81-53 

34-94 

94-69 

33-72 

28-36 

84-10 

69-26 

122-10' 

49-04 

32-63 

66-54 

60-22 

92-28 

16-41 

12-55 

70-08 

35-84 

143-18* 

In  these  experiments  the  oxidation  products  contained  nitric 
oxide. 


Series  III. 

N   10            N/10                                    N/10 
Ammonia    Ammonia    Ammonia    Permanganate 

used.            after          oxidised..              used. 
reduction. 

Nitrous    acid. 

calculated 

from 

permanganate 

used. 

52-52 

77-13 

12-86            81-61 
61-08              79-29 

60-42                        70-49 
92-22                        75-49 

On  mixing  the  temperature  (110  volts  and  3J  amperes),  the  yield  of 
oxidation  product*  was  reduced  from  81  61  and  79-29  in  65-18  per 
cent. 

About  80 — 90  per  cent,  of  the  total  oxidation  products 
consist  of  nitrogen  trioxidc.  The  author  concludes  that, 
under  the  present  conditions,  the  profitable  production 
of  nitric  acid  front  ammonia  according  to  Ostwald's 
process  (Eng.  Pat.  698  of  1902;  this  J.,  L902,  548  ;  ilso 
Addition  to  l-'r.  Pat  317.544  of  190-2;  this  J.,  1903,  93) 
is  not  possible.  For  the  manufacture  of  nitrous  acid 
from  ammonia,  according  to  Bayer  mid  Co.'s  process 
(Fr.  Pat.  335,229  of  1903;  this  J,  1904,  186).  however, 
the  conditions  are  different,  and  there  appears  to  lie  no 
reason  why.  if  a  cheap  supply  of  ammonia  {e.g..  in  the 
form  of  gas-liquor)  be  available,  the  technical  manu- 
facture of  nitrites  . .i i  these  lines  should  nol  be  successful. 

—A.  S. 
per    nitride;     Preparation    nwl    prol  <  rtits    ,,/ . 

A.    Guntz   ami    H.    Bassett,    jun.      Bull.    Soc.    Chim. 

1906,  35.  201—207. 

A  compound  containing  about  93  per  cent  of  copper 
nitride.  ( 'u.,X,  is  obtained  by  heating  amorphous  yellow 
cuprous  oxide  for  two  hours  in  a  current  of  dry  ammonia 


gas  at  a  temperature  of  240°— 265"  C.  The  product 
lias  a  dark  trreen  colour  and  always  contains  some  metallic 
copper.  When  treated  with  concentrated  sulphuric  or 
hydrochlorii  icid  the  whole  ol  the  nitrogen  of  the  com- 
pound is  converted  into  ammonia.  It  is  rapidly  oxidised 
by  concentrated  nitric  acid,  about  one-half  the  nitrogen 
being  transformed  into  ammonia.  Copper  nitride  com- 
pletely decomposes  at  a  temperature  of  600°  (.'.,  or  a  little 
higher.  Alkalis  attack  the  nitride  but  slowly  even  at  a 
boiling  temperature,  a  little  ammonia  and  cuprous  oxide 
being  formed  — W   1'.  S. 

Potassium   chromate   awl   potassium   bichromate  :    Action 

of  sulphur  on .      K.   Briickner.     Monatsh.   Chcin., 

1906,  27.  199—204. 
When  potassium  chromate  is  heated  with  excess  of  sulphur, 
out  of  contact  witli  air.  the  products  are  chromium 
sulphide  (in  combination  with  potassium  sulphide). 
potassium  sulphate  and  some  chromic  oxide.  On  very 
strung  heating,  with  aci  ess  of  air,  only  potassium  sulphate 
and  chromic  oxide  are  obtained.  Chromic  oxide,  and  not 
the  sulphide,  likewise  results  when  potassium  bichromate 
is  substituted  for  potassium  chromate.  It  is  probable 
that  potassium  sulphide  and  thiosulphate  are  the  first 
products,  the  chromic  anhydride  being  converted  partly 
into  chromic  oxide  and  partly  into  the  sulphide.  The 
thiosulphate  is  then  decomposed  by  heat  into  polysulphide 
and  sulphate.  Oxidation  elicits  the  final  change  to  oxide 
and  sulphate  only. 

Chromic  anhydride  and  sulphur  burn  on  heating 
together  to  yield  chiefly  chromic  oxide  which  is  not 
affected  by  sulphur  at  any  temperature.  Chromium 
sulphate  or  chrome  alum,  when  heated  with  sulphur,  are 
reduced  to  chromium  sulphide  (this  J.,   1900,  264). 

— F.  Soi.s. 

Amorphous  precipitation*.  I.  Partial  co- precipitation  of 
bivalent  bases  in  tin  precipitation  of  aluminium  awl 
chromium  hydroxides.  D.  Stromholm.  Arkiv  for 
Kemi.  1905,  2.  Heft  II..  Xo.  9,  1—13.  Cheni.  Centr., 
1906,  1,  1221—1222. 

Solution  of  aluminium  or  chromium  chloride  was  mixed 
with  one  of  calcium,  magnesium,  or  barium  chloride 
and  with  solution  of  ammonium  chloride  and  ammonia 
of  different  concentrations,  and  the  mixtures  analysed 
after  varying  periods  of  time.  The  composition  of 
the  precipitate  was  calculated  from  that  of  the 
solution.  The  results  obtained  show  that  the  violet 
chromium  hydroxide  carries  down  much  more  magne- 
sium than  the  green  modification  does.  When  mag- 
nesium sulphate  is  used  instead  of  magnesium  chloride, 
the  green  chromium  hydroxide  carries  down  still  less 
magnesium,  but  the  amount  carried  down  by  aluminium 
hydroxide  remains  the  same.  In  none  of  the  cases 
examined  was  a  chemical  compound  of  ter-  and  bi-valent 
metal-hydroxide  formed,  the  co-precipitation  of  the  bi- 
valent metal   being  due  in  all  cases  to  adsorption. — A.  S. 

Amorphous  precipitations.  II.  Basic  .salts  of  bivalent 
natal  oj-iilis.  1>.  Stromholm.  Arkiv  for  Kemi, 
1906,  2.  Heft  II..  No.  16,  1—13.  Chem.  Centr..  1906, 
1.    1222. 

Solutions  of  salts  of  heavy  metals  (lead,  copper,  zinc, 
nickel)  were  treated  with  mixtures  of  solutions  of  sodium 
hydroxide,  carbonate,  and  bicarbonate,  and  after  a  con- 
dition of  equilibrium  had  been  attained,  the  solutions 
were  analysed.  In  solutions  containing  large  quantities 
of  carbonate,  some  of  the  copper,  nickel,  and  zinc  always 
remained  dissolved.  Evidence  was  obtained  of  the 
existence  of  two  basic  carbonates  of  lead.  5Pb(  i, 3('(>„ . 
and  3PbO,2C02,  a  basic  zinc  carbonate,  5ZnO,2COg, 
and  a  basic  nickel  carbonate,  3Xi(  U.'O.,.  With  stronger 
acids  than  carbonic  acid,  the  following  amorphous  basic 
salts  were  found  to  be  formed:  4CuO.S(>4.  4CuO,NaOg, 
lZno.su,.  6NiO,SOa  and  eCoO.SCv— A.  S. 

Phosphorus  ;    Action   of  hydrogen  peroxide  on .     T. 

Weyl.     Ber.,  1906,  39,  1307—1314. 
By  the  action  of  boiling  water,  caustic  soda  solution,  or 
hydrogen    peroxide    on    yellow    phosphorus,    amorphous 
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phosphorus  or  Sohenck'e  phosphorus  (this  .7.,  1902    38 
J903,    194,    1225;     1904,    17)    hydrogen    phosphidi 
phosphorous  and  phosphoric     i  produced. 

hi  ni  liydrogon  >-  ilutioo  is  greater  on  ■  •■ 

phous    phosphorus    oi  k's    phosphorus    than    on 

yellow     phosphorus.     The    Last-named    is    not    atta 
perceptibly    even    by    SO    per    cent,    bydi  ixidc 

solution,    until    the   mixture   is   heated    to    60    C, 
nnattacked  yellow    phosphorus  is  converted,  first,  into  a 
honey-like    mass,    and,    later,    into    a    horny    substanco, 
which  scarcely  fumes  in  the  air,  but  when  once  ignited 
flame,  bums  like  ordinary  phosphorus.     With  an    >rp 
phosphorus   or   Schenok's    phosphorus   the   action    i 

irous  as  to  be  dangerous,  ii  hydrogen  peroxide  solution 
ni  a  strength  greater  than  s  per  cent,  be  used,  much 

ired.     The  reaction  with  amorphous  phosphorus 

Sohenck'e  phosphorus  is  not  due  to  the  | 

yellow  phosphorus,  as  even  withcarelully  purified  products 
the  evolution  of  hydrogen  phosphide  is  |usl  as  vigorous. 
The  author  considers  thai    the  primarj    produot    oi   the 

reaction  is  phosphorous  aoid,  which  is  afterwards  di 

posed  into  hydrogen  phosphide  and  phosphoric  acid,  a 
portion  also  being  oxidised  to  phosphoric  acid  by  the 
hydrogen  peroxide. 

:'.ll..u,  +  --T  -Jl'iuiii.;  4P(OH),=PHj+3PO(OH)3. 
For  the  removal  of  yellow  phosphorus  from  amorphous 
phosphorus  or  Sohenck'e  phosphorus,  the  following 
proved  very  satisfactory  :  About  10  grms.  ol 
the  phosphorus  to  be  purified  are  finely  ground  under 
water  and  boiled  for  about  two  hours  with  200  co.  oi  a 
lo  per  lent .  solution  "I  sodium  carbonate,  under  a  reflux 
condenser.     A.  s. 

Nitrous  Acid;  Oxidation  oj  —  by  hydrogen  peroxide. 
Determination  of  nitrati  in  presence  of  nitrite.  M.  Busch. 
Will.,  page  499. 

Enqlisb  Paten  rs. 

Sulphuric   Ari'l ;    Purification   of .     V.   C.    Driffield, 

W.  W.  Wright,  and  The  United  Alkali  Co.,  Ltd.,  all  of 
Liverpool.     Eng.  Pat  7916,  April  13,  1905. 

Ai.m;\h  is  removed  from  sulphuric  acid  in  the  form  of 
arsenious  chloride,  by  treating  the  acid  with  hydrochloric 
acid  or  a  chloride,  and  blowing  air  through  it.  Ii  the 
arsenic  is  in  the  arsenic  state,  a  reducing  agent, 
such  as  sulphur  dioxide,  must  also  be  added.—  A.  G.  L. 

Sulphuric    acid ;     Treatment    of    arsenical for    thi 

separation  <>j  arsenic,  and  the  obtainment  of  arsenious 
chloride.  .1  Raschen,  A.  K.  Wareing,  .1.  11.  Shores,  and 
The  United  Alkali  (  ....  Ltd.,  Liverpool.  Eng.  Pat. 
16,929,  Aug.  21,  1906. 

KNiCAL  sulphuric  arid  is  subjected  to  the  action  of 
hydrochloric  acid,  preferably  the  dry  gas,  at  a  temperature 

of  about  1 '.     Sulphuric  acid  obtained  from  arsenical 

Bulphur   ores    may    be    ilms    treated,    being    passed, 
instance,  as  it  leaves  the  Glover  tower  (cooled,  it  necessary, 
to    the    required    temperature),    into   a    suitably    packed 
tower,  where  it  is  brought   into  contact  with  the  hyi 

eldoric    acid    gas.      The    arsenious    chloride    IS 

from  the  sulphuric  acid,  in  the  receptacle  at  the  bottom  of 
the  tower,  as  an  oily  liquid.     15.  S. 

Arsenious  acid;    Treatment  of  <   thi 

obtainment  of .     J.  Raschen,  A.   K.   Wareing,  and 

The  United  Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat  16,930, 
.  21,  1905. 
Ar.sF.Mm  s  chloride,  obtained,  for  instance,  from  arsenical 
sulphuric  acid  (see  preceding  abstract),  is  run  into  water 
containing  an  alkali,  alkaline  earth,  or  carbonate  thereof, 
a  minimum  proportion  of  water  being  used.  I 
arsenious  acid  pi 

liquid,  may  be  sublimed,    where   calcium   carl 
hen  used  as  the  reagent.     When  the  reagent  is  sodium 

onate,  so  much  should  be  dissolved  in  the  watei 
may   give   a    saturated    miIu1h.ii    ol     odium   chloride  alter 
precipitation  of  the  arsenious  acid.  —  E.  S. 


,,/,,  ..i,r  i    T.  Conroy,  A.  B. 

u  ,,  ii  :  The  United    Vlkali  <  to.,  Ltd.,   Liverpool. 

Pal     17,887,  Sept.   I    1905. 

I  -,   (1,,    | acid  fr 

bed  in  Eng.  Pat   16,930  of  1905  (see  pro- 
tract) u\i'lcs  ni  i  of  the  heavy  motals, 
such  as  /in.   oxide  or  oarbonate,  manganese  mud.  or  iron 
ma)  be  used  in  dci  ompo  enioue  chloride 

in  pn ■  i  ii  minimum  |  "'  "' 

the  reagents  there  described.      En      Pat  16,931  ol  190S 
red  to.     E.  S. 

llydrochloric  acid ;    Manufaeluri     •      —  ■    1.  L.  Roberl  . 
Lookport,  U.S.A.     Eng.  Pat  24,733,  Nov.  29,  1906. 

I  ,S.  Pat,  807,640ol  1905 ;   this  J.,  1906,  218.     'I.K.I; 

Miuji     ,  'phot i    obtained   in   iht    known    method   of 

producing  acetic  acid  by  ms  "I  magnesium    acetate; 

Processes  "j  separating  and  working  wp  J.   I!- 

Qarroway,  Glasgow.  Eng.  Pat  6798,  March  31,  1906. 
Pi  iiiuii.miii  s  a-  id,  in  fore  or  after  distillation,  according 
in  whether  a  "brown"  or  "  grej  "  salt  is  required,  is 
neutralised  with  magnesium  oxide  or  carbonate.  To  the 
concentrated  solution  in  a  still,  sulphuric  acid  of  about 
120  T.  is  run  in,  and  the  distillation  is  proceeded  with 
Or,  before  distilling  off  the  acetic  acid,  a  portion  "f  the 
magnesium  sulphate  maj  I  e  crystallised  out  of  the 
solution,  and  removed  by  filter-pressing  or  otherwise. 
The  crude  magnesium  sulphate  left  in  the  still  is  heated 
i  suitable  furnace,  to  char  the  tar.  and  the  residue  is 
worked  up  as  Epsom  salts.     E.  S. 

United  States  Patents. 

Caustic  alkali  :  [Electrolytic]  .1/  and  proo  ss  of 

producing .     II.  S    Blackmore.     U.S.  Pats.  809,085 

and  809,088,  Jan.  2.  1906.     XJL4-,  paw  4s:s. 

Caustic  alkali :    [Electrolytic]   Process  of   making   . 

II.    S.    Blackmore.     U.S.    Pat    809,089,  Jan.   2,   1906. 
\l  I  .  page   183. 

Caustit  alkalis  and  zinc  sulphid<  :    Process  of  manufac- 
turing  .     < '.  r.aiisun.  Brussels,  Assignor  to  If.  W.  De 

stiicklc.  Dieuze,  Germany.     lT.N.  Pat  818,192,  April  17, 
1900. 
I  r.  Pat  353,480  of  1905  ;  this  J.,  1905, 1013.— T.  F.  B. 

i./  soda;    Manufacturing  .     S.  S.  Emery, 

Woodl  urv.   N.J.,   Assignor  to  The  Eastern   Dynamite 
Co..  Wilmington,  Del.     U.S.  Pat  818,754,  April 24,  1906. 

\  Mtvn  re  of  1  auxiie.  sodium  sulphate,  and  carbonaceous 
mattes  is  i  alcined  in  an  air-1  last,  the  air  supplied  being  in 
--.  in  order  to  produce  an  aluntinate  of  Boda  tree  from 
impurities. — E.    S. 

French   Patents. 

Hydrochloric  uri'l  ;    Manufaeluri   <</ .     I.  L.  Roberts. 

Fr.    Pat.    360,829,    Dec.    2,    1905. 

See  U.S.  Pat  807, e40  of  1905;   thisJ.,  1906,  218.— T.F.B. 

Hydro  • hi    means   of 

.1.  .1.  T.  Si  hloesing.  Kr.  Pat  360,356, 
12  Hi'.".. 
>ia  water  or  the  mother  liquors  of  salt  marshes 
obtained  by  atmospheric  exposure,  arc  treated  with 
a  quantity  of  calcium  eld. .ride  equivalent  to  the 
magnesium  sulphate  present,  which  is  thus  transformed 
into  magnesium  chloride  with  separation  of  calcium 
sulphate.     The  clean  further  i  I    by 

exposure,   and   is   then   entratcd   until  it    boils 

temperature  of  130    ■  sium  sulpl 

e    is 

I.     The  cooled  liquo  potas- 

sium sulphate  and  the  sodium  salts,  &c,  which  sepal 

-    i    mi  heated  ■■  .  ii  sia,  to  trans- 

form the  magnesium  cl  lutioti  into  an  oxychloride, 

which  precipitates.     This  product   i    spread  on  superposed 
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ranges  of  acid-resisting  bais  in  separate  communicating 
compartments  of  a  furnace,  preferably  heated  by  gas, 
in  which  the  heated  eases  are  successively  led  through 
the  shelves  and  the  different  compartments.  When  the 
dehydration  is  complete,  decomposition  of  the  remaining 
magnesium  chloride  ceases  j    fresh  portions  of  the  oxv- 

°  jv?  6  are  then  ollar?ed  mt0  tne  second  compartment. 
and  the  direction  of  the  gases  is  reversed,  so  that  the  dried 
charge  in  the  first  compartment  is  heated  with  access  of 
<m.  completing  the  decomposition.  The  flues  of  the 
furnace  are  arranged  so  as  to  avoid  overheating  any 
portion.  The  effluent  acid  eras  is  condensed  in  a  coke 
tower  in  the  usual  way. — E.  S. 

Phosphates  [Bi-magnesium-hi/drogen  phosphate};    Manu- 
facture of  bi-basic by  means  of  natural  phosphates. 

J.  J.  T.  Sehloesing.  Fr.  Pat.  360,357,  Dec.  12,  1905. 
Powdered  native  phosphates  are  treated  with  magnesium 
sulphate  (or  the  mother  liquors  of  salt  marshes  rich  in 
that  salt)  and  hydrochloric  acid,  in  adjusted  proportions. 
\\  hen  solution  of  the  ore  is  effected,  as  well  as  precipitation, 
partial  or  entire,  of  the  calcium  as  sulphate,  the  solution 
is  filtered  and  neutralised,  not  by  milk  of  lime,  as  in  the 
ordinary  process,  but  by  milk  of  magnesia,  which  gives 
a  precipitate  of  bibasic  magnesium  phosphate,  whilst 
-olution  contains  magnesium  chloride,  practically  free 
from  calcium.  When  it  is  desired  that  the  precipitated 
phosphate  shall  contain  calcium  as  well  as  magnesium, 
this  is  effected  by  reducing  the  proportion  of  magnesium 
sulphate  added  to  the  hydrochloric  acid  solution  in  the 
nrst  stage  of  the  process.  The  solution  of  magnesium 
chloride  finally  obtained,  is  concentrated  by  spontaneous 
evaporation  on  large  plane  surfaces,  such  as  those  of 
saline  marshes,  until  the  sodium  chloride  is  deposited 
Ine  solution  of  magnesium  chloride,  containing  also 
potassium  chloride,  may  then  be  further  treated  as 
described  m  the  preceding  abstract,  to  obtain  hydrochloric 
acid  and  magnesia,  available  in  treating  fresh  portions 
of  native  phosphates.— E.  S. 

Sulphuric  acid;    Process  and.  apparatus  fur  th    manu- 
facture   and    purification    of    .      R      Cellaring       Vr 

Pat,  300,634,  Dec'  12,  1905.  Planus,     rr. 

The  gases  issuing  from  the  lead  chamber  are  drawn  into 
the  lower  and  central  part  of  a  closed  lead  tower  the 
Bides  of  which  arc  packed  with  a  thick  mass  of  coke 
the  central  space  being  occupied  by  a  hollow  revolving 
shaft  carrying  curved  arms,  within  which  shaft  is  a  per- 
forated pipe  conveying  steam.  A  condensing  agent  is 
supplied  to  the  coke,  whilst  the  admitted  gases,  air  and 
m  are  violently  agitated,  and  dashed  against  the  coke 
phery.  Such  a  tower  may  be  interposed  between 
the  pyrites  burner  and  the  lead  chamber  (to  purifv  the 
-  admitted),  and  also  at  the  exit  of  each  chamber- 
or  it  may  replace  the  ordinary  Gay-Lussac  tower  m 
which  case  concentrated  sulphuric  acid  is  rained  down 
!"""  abOTe,  so  as  to  moisten  the  coke  against  which  the 
mconung  gases  are  -lashed  by  the  centrifugal  motion 
imparted    by    the    revolving    wings.     Another    form    of 

reconstructed  of  stone,  has  two  inner  walls  or  cylinders 
surrounding  the  central  space  in  which  wings  are  rotated 
as  in  the  former  case.  The  inner  walls  are  perforated! 
and   the  annular  spare   between   them   is  formed   into  a 

',"'  superposed  compartments  by  a  number  of   hori- 
zontal  shelves,   ;il,.n  perforated.      The' com!,  at  is 

showered    from    above,    and    trickles   through  the   com- 
partments.    The  vertical  iron  rod  carrying  the  ventilating 
a   stonewai      tubi         I  be  escape  of 
[•mediate  tower,  is  from  its  side  near 

the  top  to  the  next  chamber.      I apparatus  may 

nlvmg  and  condensing  hydrochloric  acid 
occurring   in    the   manufacture   of   sodium   sulphate- 
or  generally  n,  the  like  treatment  of  other  gases.  ,,„ h  „ 
sulphur  dioxide.—  K.  S. 

Sodium    dioxide    and   other    eompoui  I    <,.,   ,/„ 

preparation    of   oxygen  :     Preservat  0i 

■——agatnst  duration    du,    to   atmosp) 

lie  .(.en.  <lc  Phonographes,  Cinematographes  el    Von 
dc  Precision.     Fr.  Pat.  359,912,  Nov,  29,   1905.  . 

Tlll:    I  I  lated    with    t-ai  iffin- 

E.  S. 


Alumina  :     Process    for    extracting from    baiuite. 

G.  ahith.     Fr.  Pat.  360,086,  Dec.  5,  1905. 

Bauxite  is  boiled  with  a  soda  lye  of  27  per  cent,  strength 
in  such  proportion  that  for  each  molecule  of  alumina 
(A1203)  in  the  bauxite.  1-7  molecule  of  soda  [Na.,0]  are 
used  in  the  lye  added.  The  solution  obtained,  after 
decantation.  is  agitated,  to  throw  down  the  greater  part 
of  the  aluminium  hydroxide,  and  from  the  filtrate,  the 
remainder  is  precipitated  by  milk  of  lime,  and  recovered 
by  known  means,  the  lye  being  thus  obtained  for  re-use. 

— E.  S. 

Air:  Proa  ss  for  th  liquefaction  of ,  and  for  obtaining 

n.     II.  Mewes.     Fr.  Pat.  360,427.  Nov.  -27,  1905. 
Under  Int.  Conv.,  Nov.  --'7,  1904. 

Compressed  and  cooled  air  is  conducted  under  any 
desired  pressure  into  a  tube,  curved  upon  itself  at  its 
further  end,  and  having  holes  opening  into  a  pipe  enclosing 
the  tube,  except  as  to  its  curved  end,  which  latter  delivers 
a  current  or  blast  of  the  cold  and  compressed  air  in  a 
direction  contrary  to  that  in  which  it  arrived,  into  an 
enclosing  cylinder  in  which  a  vacuum  is  maintained  by  a 
pump.  This  air  Hows,  with  more  or  less  rapidity,  over 
the  surface  of  the  liquid  air,  already  formed  in  the 
cylinder,  to  which  it  thus  adds  continuously,  whilst  the 
unliquefied  portion  passes  through  the  pump  back  to  the 
atmosphere.  Provision  is  made  for  tapping  off  the 
liquid  air  from  the  cylinder  from  time  to  time.  The 
apparatus  is  arranged  for  the  separation  of  oxygen  by 
already  known  means.  (See  also  Fr.  Pat.  358,'236  of  191  IS  : 
this  J.",  1906,  180.)— E.  S. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

(Continued  from  page  42S.) 

English  Patents. 

Glass    substitutes.     J.    Carl,   London.       Eng.    Pat.  0S16. 
March  31,    1905. 

The  glass  substitutes  described  consist  of  fabric  or  gauze 
filled  with  gelatinous  substances  ami  subsequently  treated 
with  potassium  bichromate.  The  fabric  or  wire  gauze 
is  steeped  in  an  aqueous  solution  of  chloride  of  lime,  or 
ammonium  chloride  and  ammonium  sulphide,  and  dried. 
The  gauze  is  then  immersed  in  a  lieated  solution  of 
sodium  silicate,  alumina,  ami  gelatin,  partly  cooled,  and 
then  immersed  in  a  solution  of  albumin  and  water.  The 
gauze  thus  prepared  is  said,  by  the  subsequent  treatment, 
to  be  rendered  fire-  ami  water-proof,  and  suitable  for  use 
as  a  glass  substitute.  The  dried,  prepared  gauze  is 
steeped  in  formalin,  am!  then  in  a  solution  of  potassium 
bichromate,  ami  after  live  minutes'  immersion,  is  duel 
ill  a  dark  room  and  then  exposed  to  daylight.  The 
yellow  stains  of  the  bichromate  are  removed  by  washing 
with  a  solution  of  alum  and  with  water.  —  W.  (.'.  II. 

<    ram  c    wai  [Elect!  '-plated ].     S.    Heller    and 

C.  Baumgartl  of  Teplitz,  Austria,  and  Porzellanfabrik 
1'h.  Rosenthal  and  Co.,  \  G.  Filiale  Kxonach,  Kronach, 
Germany.     Eng.  Pat.  10,833,  May -24.  I'   I 

Oni    part  old  tombac  ("  an  alloj  consisting  of 

copper,  zim  and  a  si  ill  mount  of  gold  ")  is  mixed  with 
2  parts  of  i  name!  and  1  part  of  calcined  borax,  ground  in 
oil  of  lavender,  applied  to  the  object  and  burn)  at 
son  i '.  After  cooling,  the  coating  is  ground  so  as  to 
render  the  metallic  surface  visible,  after  which  the  obji 
is  placed  in  an  electro-plating  bath  in  which  the  original 
metallic  coaling  a    further  deposit.      The 

nind  and  polished.-  -A.  (i.  I,. 

Enamelling  iron  or  steel  ./'»»/.,  ;    Proc  s«  for .     K.  F. 

Wagner.  Halle-on-the-Saale,  and  H.  L.  Hermsdorf, 
l  liemnii      Gei \       '  ng.  Pat.  17,292,  Aug.  26,  1905. 

sle  Fr.  Pat.  356,726  of  1905;   the- J..  1906,  21.-  T.  F.  B. 
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IX.- BUILDING    MATERIALS.    CLAYS, 

MORTARS,    AND    CEMENTS. 

ntmved  jri'in  i  a 

I'm-.lish    Patents. 

tntitious    mail  mi!:      Process    for    I)  nary 

treatment  of  blast-furnact  dags  forth*  ,  </ . 

B.  Bruhn,  Hamburg,  Germany.     Eng.  Pat  8286,  April 
IS.   1906.      Under  lnt    C.nv..  April   19,   1904. 

I  "1.  Pat.  364,790  of  1905;  this  J.,  1906, 1110.— T.F.  B 

Stag;   Treatment  of ,  and  apparatus  therefor.    T.  \\ 

Ridley,  Middlesbrough.     Eng.  Pat  9249,  .May  2,  1905 

Tin:  object  i't  the  invention  is  to  produce  annealed  broken 

lumps  of  slag  tor  macadam  pavement     The  slag  is 

in  moulds  of  a  pyramidal  form,  attached  to  an  endless 

ohain,  similar  to  a  conveyor.  When  the  moulds  are 
Diverted,  the  lump  of  east  slag  drops  out  on  to  a  conveyor, 
which  delivers  the  cast  blocks  to  a  crane.  The  crane  is 
arranged  in  the  centre  of  a  ring  of  annealing  kilns,  and 
feeds  the  east  hlocks  into  the  kilns  through  openings  in 
the  tops.  The  kilns  are  similar  to  those  usually  employed 
for  annealing  slag  bricks,  except  for  the  opening  in  the 
top  and  for  the  fact  that  the  floor  is  sloped  downw 
towards  a  delivery  door.  After  the  process  of  annealing, 
the  blocks  are  withdrawn  from  the  kilns,  broken,  and, 
whilst  still  hot,  are  mixed,  if  required,  with  tar.—  W   ('.  II 

Wood  :   Preservation  of .     A.  A.  V.  Poulsen,  Lerrn  ig, 

Denmark.     Eng.  Pat  1325,  Jan.  17.   1906. 

Tins  process  for  the  "preservation''  of  wood  consists  in 
•"loosely  applying  to  its  surface,  or  driving  into  it  pi 
pieces  or  nails  (perforated  or  otherwise)  of  a  metal,  which., 
under  the  action  of  atmospheric  or  other  moisture,  will  be 
transformed  into  a  soluble  metallic  salt,  which  will  soak 
into  the  wood  "  and  preserve  it   against   decay,   dry  rot, 

•-.  4c     The  process  is  applicable  to  wood  struct 
in  situ,  and  to  those  subject  to  alternate  moist  and  dry 
conditions. — W.  ('.  H. 

United  States  Patent. 

Is    or    other    places;     Compound    which    forms  an 
emulsion  with  water  to  be  applied  to  thi  surfaces  of . 

E.  llardcastle.  .Stockport.     U.S.  Pat.  819,012,  April  24, 
1906. 

See  Eng.  Pat  14,239  oi  1905  :  this  J.,  1905,  1110.— T.F.B. 

French  Patents. 

Binding   materials;     Process  of   making   hydraulic . 

.M.  Reiche.     Fr.  Pat  360,518,  Feb.  28,  L905. 

Eng.  Pat.  4194  of  1905  ;   this  J.,  1900,  316.—  T.  F.  T.. 

Alumed  sulphates  of  lime;    Manufacture  of at  an 

accelerated    rate.     L.    A.    E.    Tate.     Fr.    Pat    360,035, 
Dec.  2,   1905. 

1  u.ili  m  sulphate,  whilst  being  "alumed,"  is  mixed  with 
sulphate  of  sodium,  potassium,  or  zinc,  &c,  and  the 
mixture  is  furnaced  at  a  temperature  of  from  800°  to 
5 -IK)  ('.  An  already  alumed  plaster  may  receive  an 
addition  of  one  or  other  of  the  salts  mentioned,  followed  by 
the  necessary  heating.  -  E.  S. 

liuildiiig     matt  rial  , 

agglomerated 

Dec.  9,   1905. 


Process    for    the    manufacture    of 
A    A.   Queval.     Fr.  Pat.   360,446, 


The  essential  feature  of  the  invention  consists  in  using 
binding  material  a  mixture  containing  an  insoluble 
sulphate  and  an  oxychloride.  The  binding  material  is 
formed  by  mixing  together  a  solid  composition  and  a 
liquid  composition,  which  react  to  form  simultaneously 
■111  insoluble  sulphate,  preferably  lead  sulphate,  and  an 
hloride  of  zinc,  magnesium  or  aluminium.  The 
binding  material  is  then  added  to  the    substances    to 

lomerated  (soil,  grave!,  powdered  stone  waste,  sawdust, 
slag,  &e.l,  and  the  mixture  moulded  into  the  desired  form. 

—A.   S. 


X.-METALLURGY. 

C  'ontinui  d  from  pagi   432.) 

Hlast-furnaci  ;   Balance-sheet  of  the .    J.  W.  Riohards. 

Blectrochem.  and  MetalL  tnd.,  1906,  4.  129     132. 

Aii'  B     rS  1     t  01 1  bi iqui  I '■    .   using 

charcoal  as  fuel  and  limestone  as  flux.      1  es  01 

ore,  lluv  and  fuel  are  :  — 


IIP 

Limestone. 

Charcoal. 

1     

85-03 

0-18 

— 

C     BO-SI 

.11 

0-10 

MnO  

0-68 

— 

N      iMi- 

Al.i), 

0-7(1 

0-82 

O        3-54 



2-23 

..  1-74 

0-89 

MgO      

0-97 

0-17 

ll-lu 

PjO,    

0-006 

11 • 

0-0068 

0-010 

0-001 

0-0170 

0-007 

COj    42-42 

H.O      14-04 

K    1  1         0-50 

Tin-  pig-iron  contains  phosphorus,  0-012;  sulphur, 
0-007;  manganese,  0-025;  silicon.  0-60;  carbon,  2-70; 
n,n.  96*656  per  cent.  The  charge  is,  ore,  IMmi  lb.,  llux 
.111  lb.,  fuel  530  lb.  :  ami  the  fuel  consumption  is  bs2  lb. 
per  1000  lb.  of  pig-iron.  The  furnace  gases  (dry)  contain 
nitrogen.  ->7-:i  ;  carbon  monoxide,  23-1  ;  carbon  dioxide, 
b-t-S  ;    hydrogen,  4-3  :     methl 0-5  per  cent.      Assuming 

the  blast  to  be  dry.  and  the  flue-dust  to  be  negligible,  there 

are  required:  —  (1)  A  balance  sheet  of  materials  entering 
and  leaving  the  furnace  per  1000  lb.  of  pig-iron;  (2)  the 
percentages  of  the  iron,  manganese,  silicon,  sulphur  and 
phosphorus  entering  the  furnace  which  go  into  the  pig- 
iron. 

The  balance-sheet  is  shown  below.  There  are  given, 
in  the  first  place,  the  amounts  of  the  various  constituents 
in  the  weights  of  ore  (1530-2  lb.),  flux  (115-S  lb.),  and 
fuel  (68:2  lb.)  charged  per  1000  lb.  of  pig-iron,  together 
with  the  amount  of  air  in  the  blast  calculated  as  shown 
below  : — 


Charges. 

Pig  iron. 

Slag. 

Gasi  -. 

Ore — 

IV..O3    1314-9 

Fe    92U-4 

— 

O          394-5 

FeO        60-6 

Fe      46-2 

Mi          1-2 

O             13-2 

sin.        84-2 

Si         6-0 

sn  1 ,     fiii-i; 

O              8-6 

Mull           9-6 

Mu       u-25 

Mull        9-3 

O              0-1 

Mil,      11-6 

— 

Mil,   11-6 

— 

!    H.           34-1 

— 

CaO       S4-0 

O              0-03 

MgO        14-8 

— 

MgO      1  1-8 

— 

n-1102 

P          i>-ii  1 

— 

U               0-05 

S                0-153 

S            U-II7 

1    is          U-19 

— 

Cu            ii-n 

Cu        11-11 

— 

— 

:>ne — 

1      . 1  ,      0-2 

— 

fell           0-2 

O             0-02 

— 

SiOj        3-6 

— 

AM),        0-4 

— 

M       11;           11-4 

— 

tall          62-2 

— 

i  ..11       I12-2 

O             11 

MgO           0-2 

— 

MgO       n-2 

— 

1-   0t         0-007 

P 

— 

0         o-oo 

s               0-001 

— 

1   ,s         0-00 

. — 

CO,          49-1 

— 

111.          49-1 

<  Imrcoat — 

1            547-7 

C       37-0 

— 

1           520-7 

N 

— 

— 

N              0-5 

O                24-1 

— 

— 

O           24-1 

2-2 

— 

FeO          2-0 

O             0-2 

1-3 

— 

1-3 

— 

6-1 

— 

5-9 

1 1               0-06 

MgO           0-7 

— 

MgO         0-7 

— 

P,Os         0-046 

P 

— 

O             0-03 

0-116 

.    iS          n-2.-. 

— 

K   11          ::-4 

— 

K  .0         3-4 

— 

11  ai 

— 

— 

11    11        95-8 

llh.t— 

11           557-7 

— 

i>          557-7 

N          1859-1 

— 

220-8     . 

\        1859-1 

4744-fi 

1000-0 

3523-S 

Pig-iron. — The  ferric  oxide  ol  the  on    yields  '.'l'h-4  lb. 
of  iron,  so  that  40-_'  lb.  are  wanted  to  make  up  the  966-6  lb. 


4  so 
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it  contains  ;  this  is  assumed  to  come  from  tho  ferrous 
oxide  of  the  ore.  of  which  it  takes  511-4  11).  The 
remainder  of  the  iron  in  the  ore,  and  all  that  in  the  flux 
and  fuel.  are.  therefore,  assumed  as  going  into  the  slag 
as  ferrous  oxide.  The  0  lb.  of  silicon  in  the  pig  take 
14-6  Ik  of  silica  from  the  ore;  the  rest,  with  the  silica 
of  flux  and  fuel,  goes  !<>  the  slag.  The  manganese  in  the 
pig  comes  from  the  ore,  and  the  rest  of  the  manganese  of  the 
ore  goes  to  the  slag  as  manganese  protoxide.  The  same 
applies  to  the  sulphur,  the  surplus  of  which  forms  calcium 
sulphide  with  0-14  lb.  of  the  lime  in  the  ore,  and  sends 
lie  equivalent  oxygen  into  the  gases.  The  phosphorus 
from  every  source  is  barely  enough  to  furnish  that  con- 
tained in  the  pig-iron,  so  the  whole  is  assumed  as  going 
there  ;  the  copper  also  goes  to  the  pig-iron,  though  not 
mentioned  in  the  analysis.  The  carbon  in  the  pig-iron 
comes  from  the  fuel. 

Flu j  inn]  fad.— AH  the  constituents  of  these  not  already 
accounted  for  go  direct  into  the  slag  (the  sulphur  as 
calcinm  sulphide,  and  the  equivalent  oxygen  to  the 
gases)  except  the  carbon,  which  goes  into  the  gases. 

Blast. — The  total  carbon  in  the  gases  is  534-09  lb. 
(13-39  from  the  flux.  520-70  from  the  fuel).  The  carbon 
per  ml  nun  [loo  galls.,  bearing  same  relation  to  cb.  m,  that 
lb.  does  to  kilo.]  is.  from  analysis  of  the  gases.  0-20730  lb. ; 
heme  gas  per  1000  lb.  of  pig-iron  is  2575-6  vols. 
This  contains  1475-9  vols,  of  nitrogen,  weighing  1859-6  lb. 
Of  this,  the  fuel  supplies  0-5  lb.,  leaving  to  be  supplied 
from  the  blast  1859-1  lb.,  and  equivalent  oxygen  557-7  lb. 

The  total  iron  in  the  charge  is  909-2  lb.,  and  that  in 
the  pig-iron  966-6  lb.,  or  99-7  per  cent.  The  corres- 
ponding figures  arc  far  manganese,  7-4,  0-25,  3-4  per 
cent.  :  silicon,  41-0.  6-0.  14-4  per  cent.  ;  sulphur,  0-270, 
0-07,  26-9  per  cent.  ;  phosphorus,  0-063,  0-12,  100  per 
cent,  (the  excess  of  phosphorus  in  the  pig  arising  either 
from   analytical   errors  or  from   segregation). — J.  T.  D. 

Bktst-furnace  obstructions;     Dae  nj  oxygen    in   removing 

.     ('.    de    Schwarz.     Iron    anil    Steel    Inst.,    May, 

1906.     [Advance  proof.] 

When  a  taphole  closed  up  with  iron  is  to  be  opened,  the 
iron  is  first  heated  with  an  oxyhydiogen  flame  supplied 
from  a  properly  constructed  "  burner,"  the  supply  of 
hydrogen  is  then  turned  off  and  oxygen  alone  is  supplied 
under  a  pressure  equal  to  30  atmospheres,  whereby  the 
iron  is  very  soon  pierced.  The  electric  current  may  be 
employed  for  the  initial  heating. — J.  H.  C. 

Steel  test-pieces;     Eolation   between   type  of  fractvre  ami 

micro- structure   of .     C.    O.    Banister.     Iron   and 

Steel  Inst.,  May,  1906.     [Advance  proof.] 

The  author  finds  that  there  is  a  distinct  relation  between 
the  nature  of  fracture  and  the  micro-composition  of  steel, 
and  that  valuable  conclusions  may  lie  drawn  from  the 
examination  of  the  fractured  surface.  <  'up-fractnrcs~arc 
obtained  with  homogeneous,  minutely  crystalline,  or 
granular  steel  free  from  flaws  of  .-lag  and  manganese  sul- 
phide. Laminated  fractures  always  contain  slag  lines  or 
minute  "ghost  lines"  consisting  of  manganese  silicate, 
usually  accompanied  by  manganese  sulphide,  running  in 
parallel  straight  lines  in  the  same  direction  as  the  lamina- 
tions. Steels  giving  very  irregular  fractures  arc  generally 
inferior  in  quality  and  made  up  of  irregular  patches  of 
pearlite  and  ferrite,  mostly  accompanied  by  slag-lines  or 
"  ghost  lines  "  running  in  various  directions,  and  some- 
times  curved  ghosl  line  b  "are  formed  by  segregations  of 
carbon,  sulphur,  and  phosphorus  accompanied  or  not  by 
considerable  quantities  oi  silicon  and  manganese.  Crystal- 
line fractures  show  a  distinct  relationship  between  tho 
si/i'  of  the  crystals  and  the  micro-structure  of  the 
sOel,  and  when  slag  and  manganese  sulphide  patches  arc 
present  in  these,  they  are  arranged  in  the  ferrite  band, 
around  the  pearlite.  Oblique  fractures  are  frequently 
varietie     "f  laminated   fractures,   and   when-  laminations 

I sntirelj  absent  there  are  often  indications  thai  rupture 

occurs  in  the  direction  in  which  the  ferrite  hands  are-  best 
eloped.     Although    laminated    fractures    are    always 

>'<d     with    slag    lines    or    "ghosts,"    yet    coarsely 

talline  steels  containing  "ghost.-,  '  do' not  always 
give  laminated  fractures.  The  prevalence  of  manganese 
sulphide    and    manganese   silicate    in    commercial    steels 


fully  justifies  their  being  classed  as  important  constituents. 
Stereoscopic  photographs  (25)  arc  given  in  illustration 
of  the  several  kinds  of  fracture.— J.  Ii-  * '• 

Steel  sheets  :   Brittlenesa  and  blisters  in  thin .     E.  F. 

Law.      lien    and    Steel    Inst..     May,     1906.     [Advance 
proof.] 

The  author's  experiments  show  that  (1)  oxidised  steel 
gives  rise  to  1  listered  sleets,  and  that  this  defect  is  more 
liable  1o  occur  with  Bessemer  than  with  open-hearth 
steel  :  (2)  steel  high  in  sulphur  and  phosphorus  will  cause 
brittleness  in  sheets,  especially  if  the  sheets  are  rolled 
from  large  and  slowly-cooled  ingots,  in  which  the  maximum 
of  segregation  has  taken  place. — J.  H.  C. 

Steel ;    Effect  of  copper  hi .     F.  H.  Wighafti.     Iron 

an!    Steel    Inst.,   May,    1906.     [Advance   proof.] 

In  the  first  series  of  trials  open-hearth  steel  was  melted 
and  poured  upon  cold  ingots  of  copper  contained  in  a 
separate  ladle.  In  other  eases  the  copper  with  a  little 
aluminium  was  added  to  the  steel  as  it  ran  into  moulds. 
The  author  finds: — (1)  Copper  is  very  difficult  to  alloy 
with  steel  so  as  to  obtain  a  homogeneous  mass  containing 
over  2  per  cent.,  even  with  the  addition  of  aluminium. 
(2)  Steel  alloyed  with  copper  in  the  pure  form  with  the 
addition  of  aluminium  is  not  so  perfectly  mixed  as  it  is 
when  the  copper  is  added  to  the  charge  of  steel  in  the 
furnace,  and  more  copper  could  safely  be  employed 
provided  it  was  in  the  metal  before  the  latter  was  completely 
converted  into  steel.  (3)  In  steel  containing  0-5  per 
cent,  or  more  of  carbon  it  is  not  of  practical  value  to  use 
more  than  0-6  per  cent,  of  copper.  (4)  Steel  with 
0-25  per  cent,  of  copper  and  alloys  up  to  0-25  per  cent. 
of  copper  with  high  carbon  (say,  0-70  per  cent.)  give, 
with  or  without  a  high  percentage  of  manganese,  a  good 
quality  of  wire.  In  conclusion,  it  may  be  considered 
as  proved  that  copper  to  the  extent  of  0-25  per  cent,  is 
no  disadvantage  in  the  manufacture  of  the  best  classes 
of  steel  wire. — J.  H.  C. 

Ferro-molybdenvms ';      Properties     of     pate. .     E. 

Yigouroux.     Comptes  rend.,  1906,  14-2,  928—930. 

Foe  the  method  of  preparation,  sec  this  J.,  1906,  429. 
The  following  alloys  are  described  : — The  alloy, 
Fc.Mo.  can  be  separated  by  means  of  dilute  hydrochloric 
acid  from  alloys  containing  less  than  46  per  cent,  of 
molybdenum.  It  is  a  grey  metallic  non-magnetic  sub- 
stance of  sp.  gr.  8-9.  It  is  acted  on  by  chlorine  slowly 
at  ordinary  temperatures  and  very  rapidly  above  250°  C. 
It  is  not  attacked  by  hydrofluoric  and  hydrochloric  acids 
or  by  dilute  sulphuric  acid,  but  is  completely  dissolved 
by  hot  concentrated  sulphuric  acid  or  by  nitric  acid. 
The  alloy,  Fc3Moa,  was  obtained  by  the  treatment  of 
alloys  eoniainin'_r  between  46  and  54  per  cent,  of  molyb- 
denum with  30  per  cent,  hydrochloric  acid.  It  is 
non-magnetic,  has  a  sp.  gr.  9-16.  and  has  similar  properties 
to  the  compound  FeaMo.  The  alloy.  FcMo,  extracted 
from  alloys  containing  54 — 63  per  cent,  of  molybdenum,. 
after  treatment  with  still  stronger  acid  or  with  hot  solutions 
of  cuprous  chloride  in  hydrochloric  acid,  has  a  sp.  gr. 
9-01.  It  becomes  incandescent  in  chlorine  at  2S5'  C. 
and  is  completely  dissolved  by  iodine  solutions,  hot 
concentrated  sulphuric  a.  id.  nitric  acid,  or  when  fused 
with  potash.  The  alloy.  PeMo2,  his  a  sp.  gr.  9-41. 
It  i-  i  xtracted  by  treating  alloys  containing  64 — 77  per 
een  i.  of  molybdenum  with  hot  solution;-  of  cuprous  chloride 
in  concentrated  hydrochloric  acid.  It  becomes  incan- 
descent in  chlorine  at  305  C.  and  in  oxygen  at  350°  0. 
Sulphur  is  without  action,  and  iodine  only  attacks  it 
slowly.  Acid-  have  the  same  action  as  on  the  other 
alloys.—  E.  1''.  A. 

Odd;    New    Muni    for  .      J.   Moir.      ('hem.    Soc. 

Proc,   1906,  22.   lo... 

Tin;  author  has  found  that  gold-leaf  dissolves  fairly 
readily  when  floated  on  an  acid  solution  of  ordinary 
thioearbamide.  The  action  becomes  rapid  when  a  suitable 
oxidising  agent  is  added.  For  example,  when  a  solution 
of  thioearbamide  is  acidified  Mid  treated  with  a  httle 
terric.     chloride,     potaooium     dichromate,     or     hydrogen 
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peroxide,  the  mixture  dissolves  gold-leal  after  les    than 

iking.     The   solul  ■ 

either  bj  ferrous  BuTphate  or  bj 

niter  long  whence  it   follows  thai   the  l".M  is 

present  in  solution  as  iples  ion.     The 

oompound  J  with  a  1  oinpound  whii  ;i  the  author 

obtained  bj   boiling  a  mixture  of  sodium  aurichloride 
and  I  >ns. 

1111  silicide  and  a  thorium-aluminium  alloy.  0. 
II,  DJgscl  mid.  Monatsh.  1  tern.,  1906,  27.  205  212. 
hum  silicide  is  best  cl.tair.nl  in  quantity  by  the 
reduction  of  a  mixture  of  potassium-thorium  Buoi 
and  potassium  fluosilicate  with  aluminium  in  the  electric 
furnace.  \  regulus  ..t  aluminium  containing  the  1  rystal- 
line  silicide  remains  in  thi  -  are 

led   tree  from  aluminium  and  excess  of  silicon  by 
boiling  with  caustic  potash  and  then  with  dilute  hydro. 
ehiorie     acid.     It     resembles     graphite     in     ap] 
orystallising   in   quadratic   lame]  ur.    7-96.     Its 

m  corresponds  to  the  formula  ThSig.  Chemically 
it  behaves  very  like  a  metal,  being  unaffecte  I  by  hydro); 

ombining  with  oxygen  and  in  heating, 

and  dissolving  in  a  ids.     It  is  a  1  by  the  .1 

union  of  thorium  ami  silicon  in  presence  of  aluminium 
.,-  1000  1'..  and  by  the  reduction  of  thorium  oxide  by 
silicon  in  the  electric  furnace. 

A  crystalline  alloy  of  thorium  and  aluminium  results 

when  the  two  metals  are  hi  ler  at  about  1 !. 

p.m.   the  same  compound    b  Iso   produced 

by  the  reduction  of  thorium  oxide  or  potassium-thorium 
fluoride   by  aluminium.     The  alloy  from   the 

aluminium    regulus   in   hexagonal    needles.     It    has   the 
colour  and  appearance  of  aluminium,  but  is  not  attacked 
itions  of  the  alkalis.     Analysis  shows  it 
to  have  the  formula,  ThAl3.— F.  Sods. 

num  ;  Russian .     ('hem.  and  Drug..  May  5,  19 

'he   official   "'  Commercial   and   Industrial 
tte,"  the  Ministry  of  Tradi  lustry  proposes 

shortly  to  summon  a  special  conference  to  consider  the 
questions  of  (1)  the  prohibition  of  the  export  of  raw- 
platinum.  1 -1  the  imposition  of  an  export-duty,  and 
ae  construction  of  Government  works  for  refining 
platinum.  [T.R.J 

English  Patents. 

Refractory  ores;    Preliminary  treatment  of .     L.    V. 

Atkinson.     Carshalton,     Surrey.     Eng.     Pat.     28,992, 

Dec.  30,  1904. 
The  invention  deals  with  refractory  ores  containing  iron, 
copper,  silver  and  gold.  It  consists  in  roasting  the 
crushed  and  concentrated  ore  at  a  temperature  below 
redness  in  an  atmosphere  of  steam,  so  as  to  convert  the 
iron,  but  not  the  copper,  into  the  form  of  sulphate.  The 
iron  sulphate  formed  is  then  leached  out  by  hot  water, 
after  which  copper  is  recovered  either  by  electrolysis 
or  by  treatment  with  sulphuric  acid,  gold  and  silver  being 
extracted  as  usual. — A.  G.  L. 

ction  of  in  the  t  I  refractory 

ores.     L.  V.  Atkinson.  Carshalton,  Surrey.     Eng.  Pat. 
■   192a,  Dec.  30,  1904. 

A  liPE  sloping  upwards  and  communicating  with  several 
openings  in  the  roof  of  the  furnace  carries  the  arsenical 
fume  into  a  condenser  in  which  the  arsenic  is  depos 
on  loose  blankets  supported  011  wire  beds.  Close  to  the 
furnace  the  pipe  is  provided  with  a  down-take,  con- 
ng  of  a  pipe  of  greater  diameter  than  the  up-take, 
or  of  a  wide  hopper.  The  lower  end  of  tliis  down-take 
tits  over  a  sump  placed  above  a  fire-grate.  In  this 
sump  are  collected  any  particles  of  ore,  &c,  mechanically 
earned  up  by  the  fume,  whilst  any  arsenic  deposited 
with  the  impurities  is  again  volatile  heat  from 

the  fire  below  the  sump. — A.  G.  L. 

[Gold    silver  and  c<>  s ;    Treating  .     \\  .  A 

Hendryx,  Los  Angeles,  Cal.     Eng.  Pat.  l'Jlb.  Jan.  31, 
1905.  " 

The   ore   is   first   put   through   a   chemical   prepar 


Mient.  which  consists  in  I   • 

nlution  in  the  ore  grinding   maobinery,   which 

solution    prepai 

-   possible  "i   th( 
i9    next    recovered    by    amalgamation    an< 

o  red  to  Betl  nfy, 

lution  b  't. a-  removal  ol 

,„nds  whi.h  would  interfere  with  the  boIvi 

,,  ited  with 

.    solution  or  ol    1 

ontinuously  in  a  verj    thin  ll*-;d 

•nc 
nt  being  also  passed  I  fromsuitably- 

I  electrodes.— A.  I  J.  L 

l: razing    metal*.      L.    R.    - 

Pat.  8307,  April  18,  1905.     Dnder  Int.  Conv.,  April  18, 

See  O.S.    Pats.   777,546  and   777,547  ol   1904;    this  J., 
1905,  93.— T.  !•'.  B. 

Refractor*/    substance  ">°- 

thermic  ,  H.  ( ioldschmidt,  Essen  on  the  Ruhr, 

i     r  t,  9610,  Maj  6,  1905. 
ir.  Pat.  354,597  of  1905  ;  this  J.,  1905,  1 114.— T.  F.  B. 

per  nickel  matte;    Process  of  refining .     X-  V. 

Hybinette,  Westfield,  U.S.A.     E  ,  Nov. 

27,  1905. 
SeeT.S.  Pal  this  J.,  1906,  26.— T.F.B. 

Zinc    and   other  »«   of    refining .     J. 

Ilmann  and   K.    Bormann,   Berlin.     Eng.  Pat.  35 
Feb.  10,  1906.     Under  Int.  (  onv.,  March  '20,  1" 

The  zinc  to  be  refined,  or  zinc  waste.  &o.,  is  run  b 
molten  condition  into  an   incline. 1   pipe  tilled  with   I 

refractory  material  or  1        upper  end 

■    is  pipe  is  kept  at  a  temperature  not  much  above  the 

melting-point  of  zinc  ;   the  lower  end  i  the  boiling 

;  .        .     ommunicates  either  with  a  receiving 

sel  for  the  impurities,  or  else  with  a  retort  also  kept 

at  a  temperature  above  the  boiling  point  of  zinc.     The 

metal  is  run  into  the  pipe  at  such  a  rate  that  it  distils  off 

during  its  passage  down  the  pipe,  leaving  the  impurities, 

which  flow  either  into  the  receiving  or  into  the 

retort,    in   which   the   last    of   the   zinc   distils   off,    v. 

the  impurities  are  tapped  off  from  an  opening  near  the 

bottom  of  the  retort. — A.  G.  L. 

United  States  Patents. 

Ores  of  the  precious   metals  :    Process  of  treating  . 

A.  C.  Atwater,  Manchester,  Iowa.     U.S.  Pat.  817,411, 

April  10,  1906. 

Ores  containing  precious  metals  and  selenium  are  mixed 

with   a  suitable   proportion   of   a   carbonaceous   material 

say   from   1   to   10  per  cent.),  heated  to  a  temperature 

sufficient  to  volatilise  the  selenium.  allowed  to 

cool,   the   heating   and   cooling   operations   being   carried 

ith  exclusion  of  air. — A.  S. 

Ores  ;    Process  and  furnace  for   reducing   .     H.    i  ■ 

Brown,  Chicago,  Til.     U.S.  Pats.  817,414  and  817,415, 
April  10,  190b. 
The  furnace  consists  essentially  of  a  down-draught  stack 
connected  at  the  bottom  to  a  reverberator v  fore-hearth. 
The  stack  has  an  ore-feed  inlet  at  the  top  and  then  in 
turn  a  preliminary  heating  chamber,  enlarged  upper  and 
lower    combustion    chambers    with     a    narrow     p 
between    them,    and    a    heat-concentrating    chambei 
smaller  cross-section  than  the  lower  combustion  chamber. 
The    finely-divided    mixture    of    ore    and     si 
impurities  is  led   into  the  preliminary  heating  cnambei, 
and  descends  to  the  combustio-  r,  into  which  by 

means  of  a  burner  projecting  into  the  chamber  "  at  an 
angle  to  the  centre  tnereof,"  a  whirling  reducing  atmos- 
phere is  directed.     The   reduced   ore   and   slag   an  I 

semis   products    pass    through    the    heat-co:. 
ciiamber  into  the  reverberator}-  fore-hearth,   in  which  a 
molten  protecting  layer,  eg.,  of  slag,  is  maintained  above 
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the  molten  metal,  and  separation  of  the  metal  and  slag 

takes  place  by  gravity.     TU    _    -  -   from  the  fore-hearth 

are  led  through  a  regenerative  chamber  and  thence  to 

the   receptacle   in   which   the   ore   is    stored,    in   order  to 

rate    the    ore.       Air   is    also    passed    through    the 

rator  and  thence  to  the  burner,  and  to  the  space 

rhe  fore-hearth,  where  it  mingles  with  and  furthers 

the  combustion  of  the  reducing  gases  from  the  stack. 

—A.  S. 


S.  Parfitt, 
1906. 

-T.  F.  B. 


Ate/attic  a  \i  i      I  rehire  of  — 

Cardiff.     U.S.  Pat  818,044,  April  1 

See  Eng.  Pat.  2612  of  L903  :    this  J.,  1904,  22. 

French  Patents. 

'  ■'   minium    allot/s.     A.     C.    Incagnoli.     Fr.    Pat. 

360,250,    Feb.    17.    I! 

(1)  Copper.  100-00;  aluminium.  5-16:  silver.  0-40; 
tin,  0-20.  (2)  Copper.  100-00;  aluminium,  11-10; 
u-205;  iron  (malleable).  0-869.  (3)  Copper, 
100-00;  aluminium.  11-111:  silver,  0-276;  iron  (mal- 
leable), 0-255.—J.  H.  (  . 

Aluminium    alloys  ;     Proas*    for    improving    the    quality 
of —  ■     :  '   ■    ring.     C.  Claessen. 

First  Addition,  dated  Nov.  17.  1905.  to  Fr.  Pat.  358,028 
of  Sep;.  25,  1905  n!::-  -'..  1906,  185). 

The  heating  to  redness  and  tempering  are  effected  within 
the  range  of  temperature  limited  on  the  one  hand  by  a 
temperature  ] < »  below  the  solidifying  point  of  the  alloy. 
and  on  the  other  hand,  by  a  temperature,  characteristic 
for  each  alloy,  indicated  by  a  break  in  the  cooling  curve  ; 
this  lower  temperature  mav  be  overstepped  bv  about 
30°  C— A.  S. 

Aluminium ';     Process    for    soldering    or    brazing . 

A.    Proisy.     Fr.    Pat.    360.707,  "March   8.    1905. 

The  solder  is  prepared  by  mixing  together  700  grms.  of 
zinc  and  300  grms.  of  aluminium  which  have  been  fused 
separately,  and  then  adding  about  50  grms.  of  tallow, 
the  mixture  being  heated  and  agitated  until  a  homo- 
geneous mass  is  obtained,  which  is  cast  into  rods. 
The  proportions  of  zinc  and  aluminium  may  be  varied, 
and  the  melted  solder  is  also  preferably  mixed  with  about 
one-tenth  of  its  weight  of  silver-brazing.  The  pieces  of 
aluminium  to  be  joined  are  cleaned,  coated  with  a  solution 
of  copaiba  balsam,  and  then  soldered  in  the  usual  manner. 

—A.  S. 

Furnaces;  Arrangements  for  the  controlling  tlu  tem- 
perature of  fusion .     L.  Pilla.     Fr.   Pat.   360,094, 

Dec.  5,  1905. 

The  temperature  of  the  fusion  bath  or  crucible  is  deter- 
mined and  controlled  by  a  current  of  water  which,  after 
becoming  heated  by  circulating  within  a  belt  which 
surrounds  the  furnace,  flows  into  a  collector  furnished 
with  a  thermometer. — J.  H.  C. 

Furnace  for  metallic  concentrations.  International  Metal 
Co.,  Ltd.  Fr.  Pat.  360,328,  Dec.  11.  1905.  Under 
Int.  Conv.,  Dec.  14.  1904. 

The  furnace  is  especially  designed  to  volatilise  and  collect 
the  metallic  fumes  arising  from  the  heating  of  mixtures 
of  ores  of  zinc  or  lead,  crude  or  calcined,  with  combustibles. 
The  mixture  is  introduced  by  a  side  door  into  a  trough- 
shaped  furnace  having  an  opening  in  the  bottom,  the 
size  of  which  can  be  regulated  as  required,  and  which  is 
kept  cool  by  currents  of  water  or  air.  The  fumes  as 
formed  are  drawn  off  by  an  aspirator  and  collected  in 
chambers. — J.  H.  C. 

Gun  '  !  other  metallic  n   for 

cleaning .     Saponia-Werke   F.    Boehm.     Fr.    Pat. 

360,500.  Dec.  15,  1905. 

The  composition  claimed  consists  of  an  intimate  mixture 
of  a  saturated  alcoholic  solution  of  caustic  soda,  with  a 
semi-liquid  hydrocarbon,  as,  for  example,  a  mixture  of 
solid  and  liquid  paraffins. — A.  S. 
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(A.)— ELECTRO-!  HEMISTRY. 

Electrolysis  with  alternating  currents.  I.  Electrolysis 
of  alkali  chlorides.  A.  Coppadoro.  Gaz.  chim.  ital., 
1906,  35.  604—628. 

Is  electrolysis  with  alternating  currents,  the  reactions 
are.  according  to  the  author,  more  complex  than  is  usually 
supposed.  For  example,  in  the  electroylsis  of  potassium 
chloride  solution,  immediately  after  the  current  has  been 
started,  potassium,  chlorine,  hydroxy!,  and  hypochlorous 
ions  are  present  in  the  solution,  and  the  formation  of 
chlorate  ions  becomes  possible.  In  the  author's  experi- 
ments, an  alternating  current  of  42  periods  per  second 
was  used,  with  platinum  electrodes.  With  3X  solutions 
of  potassium  chloride  and  sodium  chloride  at  temperatures 
between  15;  and  30°  C,  no  appreciable  decomposition 
is  produced  with  current  densities  below  50  amperes 
per  sq.  dcm.  :  with  higher  current-strengths,  a  tolerably 
considerable  quantity  of  hypochlorite  is  formed.  The 
gas  produced  consists  of  hydrogen;  after  a  time,  some 
oxygen  is  evolved,  whilst  chlorine  is  formed  in  traces 
at  first,  but  later,  not  at  all.  In  certain  cases  after  the 
current  has  been  passing  for  some  time,  the  formation 
of  chlorate  is  observed.  The  platinum  electrodes  are 
attacked  and  partly  dissolved.  In  potassium  chloride 
solutions,  a  deposit  of  platinum  black  and  potassium 
platino-chloride  is  formed,  and  in  sodium  chloride  solutions, 
one  of  pure  platinum  black.  If  the  current  density  be 
not  too  high,  the  electrodes  become  platinised,  and  if  the 
coating  be  perfect,  the  evolution  of  gas  ceases,  and  also  the 
amount  of  hypochlorite  no  longer  increases.  The  platinum 
black  decomposes  hypochlorite  with  formation  of  cldoride 
and  oxygen.  When  the  electrodes  become  platinised, 
the  P.I),  sinks  appreciably  owing  to  diminution  of  the 
polarisation. 

With  graphite  electrodes,  it  is  necessary  to  use  a  current- 
density  of  over  1000  amperes  per  sq.  dem.  in  order  to 
obtain  an  appreciable  production  of  hypochlorite.  Graphite 
electrodes  are  also  attacked. — A.  S. 

English  Patents. 

Electrodes  for  electrolytic  apparatus  [Hypochlorites,  d-c.]. 
F.  W.  Howorth,  London.  From  the  heirs  of  the  late 
C.  Kellner.  Vienna,  Austria.  Eng.  Pat.  24.53S,  Nov.  27, 
1905. 

The  electrodes  described  are  designed  for  use  in  the 
manufacture  of  substances,  e.g.,  hypochlorites,  produced 
by  the  interaction  of  the  cathode  and  anode  products, 
and  which  must  be  protected  from  further  oxidation  or 
reduction.  To  this  end  the  electrodes  are  made  in  the 
form  ,  or  ,  the  last  being  designed  to 

bridge  over  the  low  division  wails  of  the  electrolytic  cell.  The 
upper  part  of  each  electrode  acts  as  cathode,  the  lower 
as  anode.  The  electrolyte  is  circulated  above  the  cathode 
in  a  direction  parallel  to  the  electrodes,  the  cathode 
thus  preventing  the  further  oxidation  at  the  anode  of  the 
product  of  the  reaction,  which  is  formed  in  the  layer  of 
liquid  between  the  two  electrodes.  The  electrodes  may- 
be made  solid  or  in  lattice  form. — A.  G.  L. 

Ceramic      wart  :       [ElectropluU  ' ].        S.      Heller, 

<  .  Baumgartl  and  Porzellanfabr.  Ph.  Rosenthal  ai 

A.-G.,    Filiate    Kn  nai  I        K-  g.  Pat.    10,833,    May   24. 
1905.     VIII.,  page  47S. 

United  States  Patents. 

Batteries;     Process    of    '■■  iting    all  bji . 

T.  A.  Edison,  Llewellyn  Park,  X..L.  Assignor  to  ' 
Storage   Batterv   Co..    West    Orange,   N.J.     U.S.    Pat. 
817.1  ij2.  April  10.  1906. 

This  invention  relates  to  a  process  of  treating  prior  to 
shipment,  an  alkaline  storage  battery,  the  negative  mass 
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rtiioh  oontoins,  when  ohaiged,  finely-divided  iron  And 
,rv.    The    negative    mass    is    compli 
is  of  a  '   reversing-current,  '    o 
fullv  oxidise  the  moss  and  pn  n  a1  atmospheric  oxid  ition. 

— B.  \. 

furr  ctric   .    J.    !'■    Hammond,    Bn 

\.V.     U.S.    Pat    817,767,    April    IT.    1906. 
I  hi   Furnace  comprises  a  muffle  wound  on  the  in  idi 
a  beat-generating  wire,  e.g.,  of  platinum,  an  I     ont  lined 
■   which  i-  provided  on  the  outside  with  grooves, 
and  rows  of  separators  registering  with  il"1  grooves.     A 
tance  wire,  for  instance,  of  nickel,  is  disposed  in  the 
ires  between  the  separators,  and  is  so  bent  that   the 
i  of  one  convolution  lies  within  tin:  bend  of  another, 
heat-generating   wire   and    the    resistance    wire   are 
I         ether  and   one   wire   is  connected    with   a 
ce  for  \  trying  the  resistance,  consisting  of  a  rol 
■hoe  which  travels  along  the  bends  of  the  resistam  e  wire, 
oontaoting  with  one  bend  la-fore  breaking   cout  mjI    with 
ther.     The  whole  is  enclosed  in  an  outer  casing.      \-  3 

■tic  Mali;    [Electrolytic]  Apparatus  for  and 

of  producing .     II.  S.  Blackmore,   Mount   \ 

N.Y.     U.S.  Pats.  809,085  and  809,038,  Jan.  2,  L906. 
The  electrolytic  vessel.  1.  contains  a  liquid-metal  cathode 


+ 


i.,.l.!!    I" 


r  ,i  ,iii ,-  ..i. ...<■.<,..  v.,  i  ,.'.,,  ,      ■  i   ,i  ,  i^,..7.  ~ t-~i 


£r~rx:  r'i    :  :  r:x 


23,  Bueh  as  molten  lead,  and  into  this  dips  the  anode- 
ohamber,  14.  containing  a  molten  alkali  salt,  such  as  sodium 
chloride,  the  electrolyte  being  separated  from  the  lead 
cathode  by  a  diaphragm,  22.  of  granulated  magnetite.  The 
latter  is  prevented  from  dropping  out  of  the  anode-chamber 
by  the  wire-gauze  disc,  21.  The  lead-sodium  alloy 
collecting  below  the  diaphragm  is  displaced  from  contact 
with  the  electrolyte  and  rises  to  the  surface  of  the  lead 
around  the  anode-chamber,  the  level  of  the  metal  in  the 
anode-chamber  being  lower  than  the  surface  of  the 
in  the  space  surrounding  the  chamber.  Molten  caustic 
soda  is  injected  in  a  number  of  fine  streams  into  the 
molten  alloy  by  means  of  perforations,  30,  in  the  annular 
pipe,  29,  thus  producing  sodium  oxide,  the  oxidation 
being  facilitated  by  a  loose  layer.  60,  of  granulated  material, 
such  as  magnetite.  The  sodium  oxide  is  drawn  off  through 
the  inverted  siphon.  34.  into  the  vessel.  35.  The  oxide 
may  be  run  off  from  this  vessel,  or  forced  by  means  of  a 
steam  injector,  42.  through  the  pipe.  41.  into  a  \essel. 
43.  thus  forming  caustic  alkali,  which  is  run  off  through 
46,  or  through  the  pipe  with  siphon  bend  higher  up  to 
supply  the  hydroxide  necessary  to  oxidise  the  sodium  in 
the  alloy  in  1.  When  mercury  is -used  as  the  cathode, 
tqueous  solution  of  the  salt  is  used  as  the  electrolyte, 
and  water  is  placed  on  the  surface  of  the  cathode  around 
the  anode-chamber.  Carbon  electrodes  also  dip  into 
this  liquid  to  assist  in  the  solution  of  the  sodium.  V'. 
or  dilute  caustic  soda  solution  is  injected  in  place  of  the 
molten  salt  through  the  pipe,  29. — B.  X. 


r  -. 

II     s.    Blackmore.    Mourn    Vernon,    \.V.     tJ.S.    Pat. 
809,089,  dan.  2,  1906. 
\  i  ,,,,  in  met  il  'torn  itically  supplied 

re  luired  to  an  < 

solution  of  an  all  di  s  i  leta!  being  I 

intact  »iiii  the  men  ury.    Thi  am  tlgam  of  di 
,  I    ;,, ,  umulate    on  thi     in  Eai  e  ol  the  oathode  and 
passes  by  gravity  into  a  separati  el;  caustic 

,     i,,,  med   in   the   latter   by   electrolysi  .   and   the 

,,  x.  depleted  of  the   alkali    tal,  passes   out,    by 

...  from  the  oxidising  ve  lei.      I  hi    i  li    I  rolj  tic  and 
ing  vessels  are  sep  irated  bj  an  intei  me  li  ite  vessel 

in  whioh  the    Ig ea  with  a  conducting 

liquid,    auch    a     oai  bon    tetraohloi    l        i    th  it    metallic 

bi  lion  i-  broken  betwa  n  I  bj    mi  tal  in  the  two  1 1 
By  providing  means  for  heating  the  apparatus,  molten 
lead  may  be  used  as  the  liquid-metal  cathode  in  conjunc- 
tion with  a  molten  electrolyte,  idium  chloride. 

— B.  X. 

I-'ki.m  ii  Patents. 
.        with  two  electrodes  and  automatic  deflection 
are.     C.  Limb.     Fr.  Pat  359,854,  Feb.  -I.  1905. 

The  arc  is  maintained  at  the  ends  of  two  vertical  and 
parallel  electrodes  by  the  action  of  an  electric  current 
traversing  a  conductor  passing  round  the  furnace.  The 
principle  is  identical  with  thai  of  the  Jamin  arc  lamp, 
and  is  here  applied  to  the  electrii  furnace  as  utilised  for 
vinous  electro-thermal  processes. — li.  S.  H. 

Furnace  for  baking   [carbon  I   electrodes.     C.   Cuau.     Fr. 
Pat.  3iJ0,32ii,  Feb.  20,  1905. 

BON  electrodes  formed  from  retort  carbon  mixed 
with  tar.  &C,  are  packed  in  a  chamber  between  iron 
pipes,  which  communicate  with  the  hearth  of  the  turn. 
through  these  pipes  the  hot  gases  ascend.  The  volatile 
milters  which  emanate  from  the  heated  electrodes  are 
burnt  at  the  top  of  the  furnace  by  an  auxiliary  admission 
of  air,  after  which  the  products  of  combustion,  on  their 
way  to  the  chimney,  pass  down  through  the  iron  pipes 
and  thus  also  communicate  their  heat  to  the  electrodes. 
To  Drevent  burning,  the  electrodes  are  covered  with  sand. 

v  — R.  S.  H. 

Carbons;    Process  and  apparatus  for  graphitising  

by  incandescence.  C.  Cuau.  Fr.  Pat.  360,301,  Feb.  21, 
1905. 
The  bar  of  amorphous  carbon  which  is  to  be  graphitised, 
is  clamped  at  each  end  between  hollow,  water-cooled, 
metallic  bodies,  which  serve  as  contact  pieces  for  the 
electric  leads.  It  is  surrounded  by  bricks  of  refractory 
in  lerial,  and  the  whole  is  placed  in  a  chamber  full  of 
sand.  A  current  of  electricity  is  then  passed  through  the 
bar,  of  sufficient  intensity  to  raise  it  to  the  required 
temperature. — H.  B. 

Carbon  for  electric  rt  si  itanct  9  .    Proci  -  -  of  pn  paring . 

Electric  and  Ordnance  Accessories  Co.,  Ltd..  and 
E  G.  Rivers.  Fr.  Pat.  360,284,  Dec.  9,  1905. 
Powdered  carbon  is  mixed  with  an  alkali  silicate  solution 
which  acts  as  an  agglomerant  The  mass  is  hardened  by 
beiug  exposed  to  a  nigh  temperature.  In  cases  wdiere  a 
Harder  material  is  required,  the  mass,  alter  heating, 
i-  immersed  in  a  dilute  acid  solution.  The  product 
obtained  are  suitable  for  use  as  n  for  electric 

radiators,  for  which  purpos  be  spread  upon 

refractorv  supports  before  heating.  It  is  claimed  that 
the  product  is  of  greater  uniformity  and  higher  specific 
resistance  than  the  more  usu  d  t\  p  s  of  carbon  resistance. 

— R.  S.  H. 

go  of  uitif'  l!'"'J 

...    Production  of  n .     F.  A.  Kjellin.     Fr. 

Pat  359,998,  Dee.  2.  1905.  Under  Int.  Conv.,  Aug. 
14,  1905. 
An  alternating  current  traversing  a  conductor  tem 
concentrate  itself  near  the  surface,  and  in  considering 
the  heathis  effect  of  the  current  the  temperature  is  higher 
on  the  surface  than  in  the  inside  of  the  conductor.  Incon- 
venience is  caused  in  such  cases  where  uniformity  in  the 
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heating  is  necessary.  It  is  claimed  that  the  distribution 
of  temperature  can  he  made  much  more  uniform  by 
employing  alternating  current  of  low  frequency  in  place  of 
that  of  20 — 50  periods  usually  adopted.  The  number 
of  periods  per  second  should  not  exceed  a  value  obtained 
by  dividing  double  the  specific  resistance  of  the  con- 
ductor (measured  in  ohms  per  m.  of  1  sq.  mm.  cross 
section)  by  the  cross  section  of  the  conductor  (measured 
in  sq.m.).'— R.  S.  H. 

(B.)— ELECTRO-METALLURt  i  Y. 

Copper  deposition  ;   Action  of  organic  colloids  upon  electro- 
lytic   [Brilliant  deposits].     E.  Miiller  and  P.  Bahntje. 

Z.  Elektrochem.,  1906,  12,  317—321. 

The  authors  have  investigated  the  effect  of  the  addition 
of  small  quantities  of  colloidal  solutions  to  the  ordinary 
acid  copper  sulphate  solutions  used  in  electrolytic 
deposition.  Gelatin,  egg  albumin,  gum  and  starch  were 
employed.  Only  in  the  two  first  instances  was  the 
character  of  the  deposit  materially  altered.  With  gelatin 
the  copper  deposit  with  a  current  densitj'  of  0O033  ampere 
per  sq.  cm.  exhibits  numerous  vertical  bright  bands  or 
stripes,  just  as  though  molten  metal  had  flowed  down  the 
plate,  solidifying  on  its  way.  If  the  current  density  be 
increased,  the  bands  become  wider,  and  with  0-035  ampere 
per  sq.  em.,  provided  the  quantity  of  gelatin  present  be 
not  too  great,  brilliant,  quite  homogeneous  deposits  of 
high  reflecting  power  are  obtained. 

The  above  values  for  the  current  refer  to  the  ordinary 
temperature  of  the  room  ;  increase  of  temperature  has 
the  same  effect  as  a  lowering  of  the  current  density,  so 
that  in  warm  solutions  it  is  necessary  to  use  a  higher 
current  density  to  obtain  bright  and  even  deposits. 

The  concentration  of  the  sulphuric  acid  between  X/l 
and  X/100  has  little  influence  provided  hydrogen  be  not 
evolved  on  the  cathode  surface. 

Egg  albumin  has  a  less  marked  influence  upon  the 
deposit,  the  first  effect  being  to  produce  a  surface  covered 
with  innumerable  small  bright  ncdules. 

To  insmc  the  satisfactory  production  of  bright  deposits 
it  is  in  all  cases  essential  to  employ  clear,  well  filtered 
solutions.  The  authors  explain  the  observed  phenomena 
by  supposing  that  the  bright  deposit  is  formed  by  causing 
the  metal  to  retain  its  amorphous  condition  and  preventing 
it  from  becoming  crystalline.  The  mutual  protective 
effect  of  colloids  upon  one  another,  which  has  been  noticed 
in  other  investigations,  is  probably  the  chief  factor. 
Evidence  in  support  of  this  hypothesis  is  adduced,  as  also 
in  favour  of  the  action  of  electrical  endosmosis  in  trans- 
ferring the  colloidal  mixture  of  the  metal  and  organic 
substance  to  the  cathode.  Of  some  interest  is  the"  fact 
that  only  in  acid  solutions  do  the  colloids  give  rise  to 
bright  deposits.  The  weight  of  copper  deposited  is  greater 
than  that  obtained  under  normal  conditions,  owing  to 
the  presence  of  some  0-2  per  cent,  of  the  organic  substance. 
The  possible  applications  of  the  results  are  mentioned. 

— R.  S.  H. 

Chromium  ;     Electrolytic    production    of    metallic . 

O.   Donv-Henault   and   \V.   Gittens.     Z.   Elektrochem., 
1906,  12.  329—330. 

With  reference  to  the  publications  of  Carveth,  Mott  and 
Curry  (this  J..  1905,  625  and  896)  the  authors  mention 
experiments  upon  the  electrolysis  of  chrome  alum  solutions, 
which  lead  them  to  consider  that  the  conditions  most 
suitable  for  the  metal  deposition  are  not  necessarily  the 
best  for  the  preliminary  treatment  of  the  electrolyte  for 
the  purpose  of  improving  it  for  the  subsequent  deposition 
of  the  metal.— R.  S.  H. 

English  Patent. 
Cordite;    Protection  of  steel  guns  frcn  i      ■  tjects 

of .  and  'in' liar  gasi  -■.     <t.  C.  J.  lopp,  Isle  of  Wight. 

Eiil'.  Pat  12,635,  June  19,  190 

The  process  consists  in  filling  the  gun  with  a  suitable 
liquid,  and  electroplating  the  rifling  with  silver  or  other 
metal.  It  is  claimed  that  erosion  is  thereby  prevented, 
the  plating  alone  being  removed  by  the  gases,  and  tins  can 
be  renewed  as  often  as  necessary. — B.  J.  S. 


United  States  Patexts. 

Furnace  :      Electric    .     C.    O.     Wingren.    Pasadena, 

Cal.     U.S.  Pat.  817,212.  April  10,  1906. 

The  furnace  has  a  metallic  air-tight  casing,  consisting  of 
an  outer  body  of  heavy  imperforate  material  with  a 
removable  cover  secured  to  it.  the  cover  being  provided 
with  a  dome  extending  upwards.  Electrodes  are  secured 
to,  but  insulated,  from  the  body,  and  binding  posts, 
which  are  fastened  to  the  electrodes,  project  through  the 
casing.  Resistance  material  surrounds  a  smelting  crucible 
placed  between  the  electrodes,  and  the  resistance  material 
and  electrodes  are  in  turn  enveloped  by  heat-insulating 
material.  An  observation  tube  is  connected  to  the 
crucible,  and.  extending  upwards  through  the  heat- 
insulating  material,  terminates  near  the  dome,  a  portion 
of  the  top  of  the  latter  being  transparent.  The  dome  is 
connected  by  a  pipe  to  one  of  a  number  of  ports  in  a  valve- 
casing,  a  second  and  third  pipe  connecting  the  top  and 
bottom  of  an  air-pump,  respectively,  with  two  other  ports 
in  the  valve-casing.  Both  these  latter  pipes  are  provided 
with  clack-valves,  the  valve  in  the  pipe  connected  to  the 
top  of  the  pump  opening  towards  the  latter  and  the  other 
valve  away  from  the  pump.  The  piston  of  the  pump  has 
a  check-valve  opening  in  a  downward  direction.  A  valve- 
stopper  in  the  valve-casing  is  provided  with  two 
channels,  one  being  adapted  to  connect  either  of  the 
pipes  leading  to  the  pump  with  the  pipe  leading  to  the 
dome,  whilst  the  second  channel  simultaneously  connects 
the  other  pipe  from  the  pump  with  the  outside  air 
through  port  s  in  the  valve-casing.  The  pump  thus  serves 
to  exhaust  the  air  from  the  crucible,  or,  after  revolving 
the  valve  stopper,  to  put  pressure  upon  the  material  in 
the  crucible. — B.  X. 

Nickel-plating;   [Electrolytic]  Apparatus  for .     J.  W. 

Aylsworth.  East  Orange.  X.J..  Assignor  to  Edison 
Storage  Batterv  Co..  West  Orange,  X.J.  U.S.  Pat. 
S17.152.  April  10,  1906. 

This  invention  relates  to  an  apparatus  for  nickel-plating 
a  continuous  strip,  and  comprises  a  tank  containing  an 
electrolytic  bath  with  a  supporting  beam  carrying  an 
upper  and  lower  set  of  rollers,  the  latter  being  adapted  to 
receive  the  strip  alternately  around  the  rollers  of  each  set. 
Means  are  provided  for  raising  and  lowering  the  supporting 
beam,  and  for  driving  one  or  more  rollers  of  the  upper 
set,  so  as  to  move  the  strip  through  the  bath,  by  means 
of  a  driving  motor,  the  latter  being  connected  by 
adjustable  frictional  connections  with  a  suppoiting  pulley 
mounted  on  the  beam.  A  "  take-up  reel  "  is  operated 
by  the  motor.  Insulating  bars  for  guiding  the  strip 
are  carried  byT  a  series  of  hangers  immersed  in  the  bath. 
An  *'  occluding-chamber,"  carried  by  the  beam  and 
normally  partially  submerged  in  the  solution,  and  a 
cleaning  tank  in  which  the  strip  may  be  submerged  are 
provided.  The  strip  passes  over  an  "  idler,"  supported 
by  a  bracket  on  the  beam,  and  removable  brushes  make 
contact  with  the  strip  on  each  side  of  the  "  idler."  The 
strip  is  dried  by  passing  it  over  two  rollers,  which  are 
connected  to  the  source  of  current,  and  by  adjusting  the 
rollers  with  respect  to  each  other,  the  length  of  the  heated 
section  between  the  rollers  may  be  regulated. — B.  X. 

Magnetic    separation;    Process  of  .     F.   T.   Snyder, 

Oak  Park.  III..  Assignor  to  International  Separator  Co., 
Chicago,  111.     U.S.  Pat.  817,399,  April  10,  1906. 

A  differential  reciprocating  movement  is  imparted  to 
the  ore  within  the  influence  of  a  magnet,  which  is 
periodically  energised  and  de-energised,  the  reciprocating 
movement  being  so  adjusted  that  the  more  permeable 
particles  are  attracted  by  the  magnet  and  thus  retarded, 
while  the  mass  of  ore  is  moving  in  one  direction,  hut 
allowed  to  travel  with  the  ore,  while  the  latter  is  moving 
in  the  opposite  direction.  In  this  manner  the  magnetic 
particles  are  ;:iven  a  "  net  "  movement  in  one  direction 
and  the  non-magnetic  particles  a  "  net  "  movement  in  the 
opposite  direction. — A.  S 
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Iron  and  its  alloys ;  [Electrical]  Procett  ojmanu/ael 
— .     M.    Ruihenburg,    Lockport,    N.Y.     I'.s     | 

B18.918,   April  24,    190* 

The  ore  in  a  comminuted  condition  is  fritted  into  cohei 

foua  lumps  by  the  action  "t  an  eleotrio  onrrent,  the 
onvpa  are  collected  in  a  confined  heated  atmosphere  and 
ijeoted  i"  the  action  of  a  de-oxidising  gas  mini  thej  are 
reduced  without  being  melted,  ami  the  reduced  lumps 
an'  finally  melted  by  passing  an  eleotrio  current  thro  b 
them.— A.  S. 

and  other  valuable   metals;     Process  "/   reclaiming 
watti         -front  water  and  other  liquids.     C.  E.  Holland, 
Assignor  to  Che  Holland  Metal  Recover]  Co.,  \,-«  Xorl 
1    S.   I'".  Ms. 171.  April   17.   1906. 

I  i  water  or  other  lii[iiid  is  led  continuously  into  and 
through  a  ••runaway"  or  tank,  wherein  n  is  subjected 
to  electrolysis  in  the  presem  e  oi  a  body  capable  oi  forming 

oagulum.     The   coagulum   and    preoipitate    prod 
by  tin'  electrolysis   are  removed,  evaporated,   the  liquid 
separated  by  decantation  or  lilt  rut  ion.  ami  the  ■■.  M   m 
other   metal  extracted   from  the   residue   by  a   suitable 
process.     A.  S. 

French  Patents. 

Electric .      Soc.      Electro-Metall. 

I  i  mcaise,     Kr.  Pat.  360,072,  Feb.  II.  1905. 

\\   ile, trie  oscillating  furnace,  such  as  that   of  Hc'roult 

J.,    1902,    1237),  is  modified  and  constructed  on  a 

larger  scale  to  serve  as  a  "  mixer"   for  steel,  and  thus 

ire   uniformity    in   the   production   of   large   masses. 

The  apparatus  is  intended  to  receive  molten  steel  from 

other  furnaces  and  maintain  its  temperature  by  sufficient 

expenditure   of   electric   energy   to   compensate    for   the 

thermal  losses  clue  to  radiation.  &e.      In  order  to  obviate 

the  possibility  of  oxidation  by  ingress  of  air,  the  furnace 

i,  made  as  gas-tight   as  possible,  and  is  connected  to  a 

gas  producer  which   maintains  a  slight  positive  pressure 

within  the  furnace.      The  carhon  electrodes  are  supplied 

with   water-cooled  collars  which   make  a  gas-tight   joint 

with  the  cover.     For  a   mixer  of   100  tons  capacity  the 

following     dimensions    are    given:     surface    of    molten 

metal.   26  sq.    m.  :     depth  of    molten   metal,    1    m.      Two 

codes,  for  single  phase  current,  each  95  x  95  cms.  cross 

hi  and  5   in.   long.       Such  a  furnace,  supplied  with 

'-'"■no  h.p..  is  stated  to  lie  capable  of  reheating  50  tons  of 

molten  metal  per  hour  through  50°  C. — R.  S.  H. 

r  ,p   Extraction  of   —  —  from  its  on  s  [Eli  ctrolytically]. 
G.  K.  M.  Sweeting.     Fr.  Pat  360,071,  Feb.  11.  1905. 

The  powdered  sulphides  are  spread  in  a  thin  layer  upon 
the  sole  of  a  reverberatorv  furnace  moderately  heated 
with  coke,  and  in  the  presence  of  a  quantity  of  air  suffi- 
cient to  supply  4  mols.  of  oxygen  for  each  molecule  of 
metal  ;  the  ore  thus  roasted  is  thrown  into  water  contained 
in  tanks  of  masonry  whereby  the  copper  is  obtained" ill 
the  state  of  sulphate  solution,  which  is  then  evaporated 
until  it  reaches  a  proper  density  and  finally  submitted  to 
electrolysis.— J.  H.  C. 

Copper  from  its  minerals  :    Electro-metallurgical  process 

fur  the  extraction  of .     L.  Jumau.     Fr.  Fat.  359,913, 

Nov.  29,  1905. 

The  minerals  are  extracted  with  a  solution  of  ammonia, 
preferably  containing  ammonium  salts.  The  solution 
thus  obtained  is  electrolysed  directly,  or  the  ammonia 
is  recovered  and  the  precipitated  copper  redissolved  in  acid 
and  the  solution  submitted  to  electrolysis.  The  use  of 
cuprous  salts  is  preferred  on  account  of  the  higher  current 
.Meld,  as  also  for  the  depolarising  action  of  such  solutions  at 
the  anode.  The  preparation  of  the  cuprous  salts  can  be 
ted  by  reducing  the  solutions  with  sulphurous  acid. 
Finally,  the  ammonia  is  recovered  by  treating  the  residual 
liquors  with  lime.  A  subsidiary  claim  is  made  for  an 
improvement  in  the  diaphragms  used  iu  such  a  process. 
A  porous  material,  e.g.,  asbestos,  is  impregnated  with 
gelatinous  silica  by  immersion  in  a  mixture  of  sulphuric 
acid  and  scdium  silicate. — R.  S.  H. 


Alloys:    Production  of in  the  electric  furnac-       M 

Map  hadier.     Fr.   Pat.   360,187,   Nov.    1 1.    1905 


method  ' sists  in  treating  separately  and  in  suil 

proportions  the  minerals  of  each  met  d  entering  into  the 
omposition  of  the  alloy.  The  reduced  and  fused  metals 
are  mixed  before  their  solidification  or  before  they  are 
tapped  from  the  furnace.  The  electric  furnace  is  divided 
int..  two  compartments,  c  and  D,  by  a  refractory  wall, 6, 
reaching  nearly  to  the  bottom  of  the  hearth.  The  current 
passes  directly  through  the  furnace  from  one  elect  ro  I 
E,  to  the  other,  F,  but  by  regulating  the  potential  in  each 
half  of  the  furnace,  the  relative  expenditure  of  energy 
can  be  varied  considerably,  and  thus  the  proportions  of 
each  metal  required  to  form  the  alloy  can  be  adjusted. 

—  U.S.  H. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  434.) 

Enzyme  actio,,  ;    Studies  o;i  .    lipase.    M.  Nicloux. 

Roy.  Soc.  Proc,  19o(i,  77  B..  454. 
The    following    general    results    have    been    obtained    in 
studying    the    hydrolysis    of    fats    by    castor   oil    seeds. 

1  ompare  H.  E.  Armstrong,  this  J.,  1905,   1242).     It   is 

possible  by  mechanical  mean,  to  separate  the  cytoplasm 

of  the  seed  from  the  aleurone  grains  and  all  other  cellular 

■its;    the  cytoplasm  alone  can  hydrolyse  fats,  acting 

i-  an  enzyme  and  following  the  laws  of  enzyme  action": 
its  activity  is  considerable.     The  author  holds  that   this 

ntive  substance,  which  is  destroyed  by  water  so  soon  as 
it  is  no  longer  protected  bv  fats,  is  not  an  enzyme,  and  he 
terms  it  lipaseidine. — E.  F.  A. 

Walnut  oil ;  Detection  of  foreign  oils  in .  P.  Balavoine. 

XXIII.,  page  499. 

English  Patents. 

Fats  ami  the  like  ;    Apparatus  for  the  recover;/  of  

C.  Kremer  and  Ges.  fiir  Abwasserklarung  m.b.H., 
Berlin.  Eng.  Pat.  23,670,  Nov.  17,  1905. 
Claim  is  made  for  a  combination  of  a  number  of  the  fat 
collectors  described  in  Eng.  Pat.  14.4(11  of  1903  (this  J., 
1903,  1095),  fed  by  a  common  pipe  and  contained  in  a 
common  vessel  open  to  each  of  them,  so  that  there  is 
a  uniform  current  upwards  and  downwards,  and  a  conse- 
quent uniform  separation  of  fat  and  solid  matter.  All 
the  lower  edges  of  the  walls  of  the  fat  collectors  and  the 
edges  of  the  overflow  channels  may  be  made  in  a  zigzag 
or  serrated  shape,  so  that  any  slight  deflection  of" the 
partitions.  &c..by  the  force  of  the  water  may  not  interfere 
with  the  even  distribution  of  the  liquid.— C*  A.  M 
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Soap  solutions:    Process  nnd  apparatus  for  cooling . 

F.     Jvirgens.     Sangerhausen.     Germany.     Eng.     Pat. 

18,(  ";.  Sept  15,  1905. 
Very  rapid  cooling  of  the  soap  may  be  effected  by  exposing 
the  hot  solution  to  the  action  of  a  vacuum,  whilst  the 
walls  of  the  vessel  are  meanwhile  scraped  with  knives 
or  scrapers.  In  the  apparatus  claimed  for  this  process, 
the  hot  soap  is  introduced  into  a  conical  vessel  surrounded 
by  a  cooling  jacket,  and  having  a  central  cooling  tube, 
round  which  revolves  a  spiral  provided  on  the  outside 
and  inside  with  scrapers  which  remove  the  solidifying 
soap  from  the  wall  of  the  cylinder  and  the  surface  of  the 
inner  cooling  tube  respectively.  The  agitation  may  be 
effected  more  thoroughly  by  making  the  cooling  tube 
revolve  in  the  opposite  direction  to  the  spiral.  Nozzles 
are  provided  at  the  top  for  the  exhaustion  of  air  from 
the  apparatus. — C.  A.  M. 

United  States  Patents. 

/    '  rgent    for    scouring    wool.      S.    Wohle.    London. 
U.S.    Pat.    slS.ms.    April    24.    1906. 

See  Eng.  Tat.  12.632  of  1004  ;  this  J..  1905,  671.— T.  F.  B. 

Washing  ntaining  alkali  ji  roxidi  -  .     1  •  ;sel  for 

racking     ami     storing     .       J.     von     Konigswarter, 

Hanover.  Germany.     U.S.  Pat.  S18.095.  April  24.  1906. 

See  Eng.  Pat.  19,809  of  1905  ;  this  J.,  1906,  32.— T.  F.  B. 

French  Patents. 

Olive  cil  :    Apparatus  for  washing latiou. 

V.   Coq.     Fr.   Pat.   3(50.733.   Dec.   21,   1905. 

The  apparatus  claimed  comprises  a  lattery  of  conical 
decantation  vessels  contained  in  a  chamber  heated  inside 
by  a  steam  coil  or  otherwise,  and  fed  by  a  single  pipe 
which  conveys  the  impure  oil  and  the  water  for  washing 
it.  The  separated  liquids  pass  from  the  bottom  of  the 
vessels  into  funnels  with  three-way  cocks  communicating 
with  separate  pipes  intended  for  the  water,  the  crasse, 
and  the  pure  oil  respectively. — C.  A.  M. 

Soap,  ointment  or  paste  for  disinfecting  /  tirpost  •  ;   Pr<  a  ss 

of    making    .     [Peat    tar.]     J.     Kessler    and     Co. 

Fr.  Pat.  360,174,  Dec.  7.  1905.     XVIIIC,  page  493. 

Cekman  Patent. 

Resin  toaps  :   Prt  a  •  ■<  for  the  removal  of  the  resin  colouring 

matter  frcm  .     H.  Schladitz.     Ger.  Pat.   167,240, 

June  12,  1904. 

The  process  consists  in  adding  before,  during  or  after 
saponification  of  the  resin,  a  solution  of  common  salt,  of 
such  concentration  that  it  will,  together  with  the  dissolved 
impurities,  form  a  separate  layer  above  the  resin  soap. 
For  example,  100  parts  of  resin  are  saponified  by  70 — 80 
parts  of  a  caustic  soda  lye  of  25=  B..  in  presence  of  15  parts 
of  common  salt.  Sufficient  cold  water  is  then  added, 
with  constant  agitation,  to  form  a  salt  solution  of  3' — 5'  B. 
On  allowing  to  settle,  the  salt  solution,  containing  the 
resin  colouring  matter  and  other  impurities,  forms  a 
separate  layer  above  the  resin  soap,  and  can  be  removed. 

—A.  S. 

XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc, 

{Continued  frcm  page  435.) 

(A.)— PIGMENTS,   PAINTS. 

Kermes  mineral.  Gabriel  de  la  Puerta.  Rev.  Real 
Acad,  de  Ciencias  de  Madrid.  1905,  3,  269.  Chem  - 
Zeit.,  1906,  30,  P.ep.,  139—140. 

A  sample  of  Kermes  mineral  prepared  from  stibnite 
with  sodium  carbonate  by  Ouzel's  method  was  found 
to  contain,  besides  antimony  sulphide,  20  per  cent,  of  a 
mixture  of  sodium  pyroantimoniate  and  amorphous 
antimony  trioxide  in  about   equal  proportions.     It   also 


yielded  12-3  per  cent,  of  water,  indicating  the  presence  of 
the  sulphide  as  Sb.,S,.3H20. 

The  following  modified"  method  is  recommended  for 
the  preparation  of  a  well  coloured  product : — 10  grms.  of 
finely  powdered  antimony  sulphide.  50  grms.  of  crystal- 
lised sodium  carbonate,  and  1  grm.  of  sodium  hydroxide, 
are  boiled  with  2  litres  of  water  for  about  half  an  hour, 
until  half  the  liquid  i>  evaporated,  the  mass  being  kept  well 
stirred.  After  allowing  the  nitrate  to  stand  for  24  hours, 
the  precipitated  Kermes  is  filtered  off.  washed  free  from 
alkali,  and  then  dried  at  25  — 31.  C.  and  powdered. 
Yield,  al  .nit  5  "mis.  On  acidifying  the  mother  liquor  a 
precipitate  of  "  golden  antimony  sulphide "  (Sb2Ss)  is 
obtained. — F.  Sodn. 

French  Patents. 

Pigment,  villi  zinc  base,  and  process  of  manufacturing 
same.  D.  Lance  and  C.  L.  de  Joannis.  Fr.  Pat. 
360.215.  Feb.  16.  1905. 
The  pigment  consists  of  a  mixture  of  zinc  white  and 
hydrated  oxide  of  zinc,  or  of  zinc  carbonate  and  hydrated 
oxide,  or  of  all  three,  and  it  is  claimed  that  the  properties 
of  such  a  pigment,  prepared  as  described,  approximate 
to  those  of  white  lead,  particularly  as  regards  covering 
power  and  rapidity  of  drying.  To  prepare  the  pigment, 
ordinary  (dry  process)  zinc  white  is  subjected  to  a  pre- 
liminary wet  grinding  in  a  tube-mill,  in  order  to  round 
off  the  edges  of  the  angular  particles,  and  is  then  mixed 
with  a  quantity  of  zinc  hydroxide,  prepared  by  a  pre- 
cipitation process  in  the  cold  or  at  a  temperature  of 
50L — 80*  C.  The  proportions  of  the  two  compounds  used 
are  indicated  by  two  general  formula?: — (1)  2ZnO  + 
Zn(OH)»;  (2|  liZnl  I  +  Zn(OH)„,  of  which  the  first  is  a 
type  of  the  composition  of  enamel  pigments,  the  second 
being  that  of  pigments  suitable  for  matt  surface  paints. 
When  the  paint  is  required  for  use  as  a  second  coat  for 
enamelling,  and  covering-power  is  not  of  primary  import- 
ance, zinc  carbonate  may  be  substituted  for  a  part  or  the 
whole  of  the  zinc  oxide.  The  superior  drying  properties 
of  the  pigment  are  conferred  upon  it  by  the  hydrated 
oxide,  which  acts  in  a  similar  manner  to  hydroxide  of 
lead,  in  partially  saponifying  the  oil  used  as  medium 
and  so  causing  it  to  dry  more  rapidly. — E.  W.  L. 

Zinc  ;     Treatment   of   complex  ores   of   .     Industrial 

preparation  of  zinc  sulphite,  and  its  application  to 
forming  a  lithopone  [paint]  having  barium  sulphite  as 
its  base.     L.  Brunet.     Fr.  Pat.  360.517,  Feb.  28,  1905. 

Zinc  pyritie  ores  are  so  furnaced  and  the  vapours  treated 
with  steam,  as  to  yield  zinc  sulphite  as  a  main  product. 
To  a  solution  of  the  zinc  sulphite,  solution  of  barium 
sulphide  or  hydroxide  is  added,  to  obtain  as  a  precipitate 
a  mixture  of  barium  sulphite  with  zinc  sulphide  or  with 
zinc  oxide,  which  precipitate  is  applicable  as  a  lithopone. 

— E.  S. 

Lakes  \}rom  azo  dyestuffs]  ;    Process  of  making  red . 

Farbwerke  vorm.  Meister.  Lucius  und  Briining.  Fr. 
Pat.  360,824,  March  13.  1905. 

See  Ger.  Pat.  161,424  of  1904  ;  this  J.,  1905,  1244.— T.F.B. 

German  Patents. 

Lakes   [from    azo   dyestuffs];     Process  of   preparing    red 

colour   .     Farbwerke    vorm.    Meister,    Lucius   und 

Briining.     Ger.  Pat.   165,823,  Aug.  20,  1904. 

Lakes  of  a  bright  yellowish-red  colour,  and  very  fast  to 
light,  are  obtained  in  the  usual  manner  from  the  azo 
dyestuff  prepared  by  combining  /3-naphtholdisulphonic 
acid  R  with  diazotised  dichloroanilinesulphonic  acid, 
obtained  either  by  nitrating  o-dichlorobenzenemono- 
sulphonic  acid  and  then  reducing,  or  by  sulphonating 
3.4-dichloroaniline.— T.  F.  B. 

Paint,   vehicle  :    Process  for  the   manufacture  of  a . 

Norddeutsche  Wollkammerei  u.  Kammgarnspinnerei. 
Ger.  Pat.  166,563,  Dec.  1,  1904. 

Colophony*  is  saponified  with  a  suitable  metallic  oxide, 
especially  zinc  oxide,  or  a  mixture  of  zinc  oxide  and 
magnesia,   then  mixed  with  neutral   wool-fat  containing 
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ii  small  quantity  of  the  in  i    wool-fa) 

l   the   mixture  dissolved  in  a  suitable  Bolvent, 

heav;   coal  Mr  oil.     The  produol  is  Btated  to  be  of 

substitute   for   boiled    linseed   oil,    being    more 

resistant    than   the   latter  to   the   action   ol    Baponifying 

\.  s. 

(/;.)     RESINS,  VARNISHES. 

oi?  ;    Pint  m  fractions  of  Frt  nch  and    ' 

.     B.    Ahlstrom  and  0.   Aseban.     Ber.,    1906,  39. 

1441     1446. 

■  ii    .mil     Vmei  ican    turpentine    oils       i    i  Eullj 

ted,  and  determinations  of  i  id   specific 

ii  i  ied  out  o  amber  of  fracl  ions  boiling 

be!  ween    153    and    175    i '.  :    the  ro1 

ired.    The 
authors  conclude  that  the  pinene  in  ixed 

imi  only  with  p  te.but  with  another  oi 

other  terpenes,  which  have  a  rotation  opposite  in  sign 
to  the  contained  pinene.  By  mixing  inactive  fractions 
-  urn.  .in  and  French  oils,  boiling  at  155  156  C,  a 
IjBvo-rotatory  hydrochloride  was  prepared.  The  oxidation 
tions  by  a  1  per  cent,  solution  ol  potassium 
perm 

little  light  was  obtained  in  this  way  regarding  the  identity 
of  the  new   terpenes.     The  autl  si   thai  cymi 

or  limonene  may  be  present  and  are  co  itinuins  i1 

C.   E.   F. 

T- r/i  r  s  in  Finnish  crud<  0.  Aseban.      Bi  I 

1906,   39.    1447— 1551. 

The   crudi  ines   from    fir   and   pine   trees    [P 

st ris  and  /'  were  distilled  with  steam  and 

tlie  t  oil  so  obtained  fractionated.     The  turpi  □ 

tine  oil  from   Pinus  obi'  ;,  as  grown  in  Finland,  conl 
{-pinene  and  probably  Z-Umonene,  but.is  free  from  Bvlves- 
The  oil  from   Pinu  ontains  d-pinene 

j  Ivestrene. — C.  E.  F. 

United  States  Patent. 

i  of  treating for  the  production  of  pa 

pulp,  G.  P.  i  iraighill 

and  <•.  A.  Kerr,  Assignors  to  X.  ('.  Manson,  jun.     U.S. 
817,960,  April  17,  1906.     XIX..  page  494. 

(C.)— INDIA-RUBBER,  &c. 

Rubbt  r  :     Relation    '■■  ,    an      •     . 

content  of  vulcanised  Parti .     K.  Ditmar.    Gummi- 

Zeit..  1906,  20.  733. 

rubber  used  was  a  technical  washed  and  dried  Para, 

lining  ti-27  per  cent,  of  resins  and  0-27  per  cent,  of 

.    10-grm.      samples     were     masticated     with     milk 

oi  sulphur  in  proportions  varying  from  5  to  75  per  rent. 

of  the  weight  of  rubber,  and  cured,  in  glass  moulds,  by 

heating    in    an    autoclave   for   50  minutes  at   145    ( '.  and 

4  to  5  atmospheres  pressure  of  steam.     The  specific  gravity 

at  Hi    C.  of  the  vulcanised  samples,  determined  by  means 

of  a  pyknometer,  varied  from  0-834  with  5  per  cent,   to 

1*130  with  75  per  cent,  of  sulphur,  but  not  uniformly  with 

the  sulphur  content  ;    it  attained  the  value  unity  with  a 

utage  of  sulphur  between  30  and  35. — E.  W.  L. 

India-rubber;     Effect    of    heavy    magnesia    as    a    filling 
material  upon .     R.  Ditmar.     Gummi-Zeit.,   1906, 

20.  7i.ii. 
Para  rubber  was  mixed  with  In  per  cent,  of  sulphur  and 
rising  percentages  of  heavy  magnesia  (magnesium  ox 
and  vulcanised  for  45  minutes  at  145    C.  under 
of    4 — 5    atmospheres.     The  specimens  were  then   tested 
mechanically.     The  breaking  strain  readies  a  maximum 
at    30    per    cent,    of    magnesia,    and    is   throughout    much 
iter  than  that  of  the  same  rubber  similarly  vulcanised 
without  magnesia     The  elasticity  readies  a  maximum  at 
35  per  cent,   of  magnesia,  and  up  to  that   point   is  con- 
Biderably  lower  than  that  of  the  "  blank."     With   more 
i  35  per  cent,  the  mixing  refuses  to  work  coherently 
on  the  rollers.— W.  A.  C. 


Rubbi  r  me;   -Vci  Fot    Off.  Ann.  s.-r.,  \...  31 

\  m:w  kind  ol  nknown  in 

■   \  en<  i  en  discovered   in  the  i 

forests  of  the  <  am  a  disti  ict,  150  to  200 

miles   to  the    west    and    th  we  I    oi    Ciudad    Bolii 

pie  lota  o  pro 

•  to  London,  \.  n  lor!   and  Earnl 
to  3s.  6d   per  lb      l 
ood  ■■  it   exist. 

I  nfortunately,  as  yet  tern  of  tapping  the 

trees  has  been  disi  o\ ere  I,    •  ■   bj   I ,;."  mi  thod  i 
applii  I     i         india-rubber  I  rees  in  the  Rio 
milk  does  nol  exude  freely.     The  consequi  □ 
ollectoi     fell  tl      trei  to  tap  them  all 

the   trunk,  following   in   this   respect    thi 
ng    balata.      '1 
will  bring  abo 

which,  in  ill  ining 

i:.] 

KN  NT. 

balata  :     Process    for    the 

<f  tht  lactij  j  of .  L.  P.  T. 

Morisse,  Paris.     Eng.  Pat.  7705,  April  11,  1905. 

i         160,325       1905;    following  these.— T.  F.  B. 

French  Patents. 

itchouc,      /■■ 

■  mploymi  nt  of for  vianufa 

L.  Morisse.     Fr.  Pat.  360,325,  Feb.  20,  1905. 

The   lab  poured   on   or  into   moulds,   and   is   tl 

oagnlated  by  means  ol  a  sui   ible  agent,  as,  for  example, 

the  following  solution:—  Bi  isote,  2-5  grms.  : 

I,.1.    ii-;,    grm. ;     and    alcohol.    50    grms.       I"    this 

solution  an  amount,  varying  with  the 

to  be  treated,  of  a  solutioi     if  commercial  sulphuric  acid 
'"•  grms.  per  litre).  is  added.      I  Ine  hundred  and  fifty  L'rms. 

nt  t'ne  mixed  solutions  are  sufficient  to  coagulate,  sterilise 

and   vulcanise  a  litre  of  latex,   the   vulcanisation   being 

effected  by  the  sulphuric  acid,     Balata  and  gutta  latices 

need  not  be  vulcanised.  —  K.   \V.  L. 

Rubber    substitute,   commonly   callt  '   "  Lym  cynt  "  ; 

[cation  "j  tht .      A.  E.   Bretnacher.     Fr.    Pat. 

360,090,  Dec.  5,  1905.     Under  Int.  Conv.,  Jan.  12,  1905. 

Claim  is  made  for  the  use  of  "  Lynoxyne. "  prepared  by 
lised  linseed  oil  to  as  high  a  temperature  as 
possible  without  decomposition — for  the  manufacture 
of  articles  in  which  its  great  elasticity  under  compression 
is  of  service,  namely,  cushions  and  buffers  of  (  arious  kinds. 
To  utilise  the  substitute  for  this  purpose,  the  mass,  either 
hot  or  cold,  is  encased  in  various  materials  such  as  cloth, 
leather  or  rubber. — E.  \V.  L. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  436.) 

Hides;    Deputation   "/ by  ating"  process. 

Palmer.    "Bull.   Soc.   cbim.  Belg.,   1906,   19.  280     .- 

The  "  sweating  "  method  for  the  deputation  of  hides 
consists  of  a  superficial  putrefaction,  produced  either 
by  piling  the  hides  in  heaps  which  are  covered  with 
materials  such  as  spent  tan,  straw,  stable  manure.  &c, 
or  else  by  placing  them,  previously  moistened  with  water. 
in  galleries  in  which  a  temperature  of  ■_'■_'  — _'7;  C.  is 
maintained.  In  America  the  "sweating"  is  conducted 
Temperature  of  15: — 21  <_'.,  by  injecting  a  mixture  of 
-i cam  and  atomised  cold  water  into  I  bers.     The 

author's  studies  showed  that  ordinary  methods  of  steri- 
;  ion   cannot    be   applied    to  of    this    kind, 

and  he  had  recourse  to  potassium  xanthate,  which  has 
the  advantage  of  restricting  the  development  of  the 
ordinary  putrefactive  bacilli,  whilst  favouring  that  of 
the  bacteria  which  brin;;  about  the  loosening  of  the  hair. 
These  bacteria  are  found  in  the  form  of  rods  aud  cocci, 
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always  united  in  colonies  and  which  are  strongly  stained 
by  Methylene  Blue.  They  show  relationships  with 
B.  subtUis  and  B.  amylobacti  r. 

The  author  concludes  that  the  depilation  can  be  effected 
quite  as  well  at  a  temperature  of  17°  C.  as  at  27°  C,  and 
there  is  less  risk  of  damaging  the  hide  at  the  lower  tem- 
perature. The  prejudicial  action  of  darkness  is  less  to 
be  feared  when  depilation  is  conducted  at  a  moderate 
temperature.  Potassium  xanthate  does  not  act  as  an 
antiseptic  but  contributes  to  the  formation  of  a  medium 
favourable  to  the  development  of  certain  useful  bacteria. 
The  putrefactive  bacteria  are  distinctly  harmful.  A 
microscopic  examination  is  of  great  utility  in  following 
the  course  of  depilation. — J.  F.  B. 


Fkench  Patents. 


i 


New   artificial   

360,152,  Dec. 


A.   Sylvestre.     Fr.   Pat. 
1905. 


Felt  is  impregnated  with  a  mixture  of  certain  gums  and 
resins  by  immersing  it.  at  ordinary  temperatures,  in  a 
preparation  such  as  those  described  below,  subjecting 
the  wet  mass  to  pressure,  and,  after  allowing  it  to  dry, 
passing  it  through  warm  calenders.  As  examples  of  the 
mixtures  of  gums  and  resins  employed,  the  following  are 
given  :  — 

No.   1.  No.  2. 

Alcohol 100  Alcohol 150 

Rosin 10  Mastic    30 

Benzoin 4(  i  Benzoin 40 

Sandarac   15  Gomme  nouvelle  ....      15 

Rubber 2  Rubber 2 

Linseed  oil    10  Benzine      20 

Linseed  oil    10 

It  is  claimed  that  the  product  obtained  by  this  process 
is  impermeable,  supple  and  unbreakable. — E.  W.  L. 

Leather'     Artificial    .     H.    Karle.     First    Addition, 

dated   Nov.    17.    1905,   to   Fr.   Pat.   342,622,   April   25, 
1904  (this  J.,  1904,  944. 

A  solution  of  balata  gum  in  benzene  or  other  solvent  is 
employed  as  a  binding  material  for  the  fibrous  layers 
described  in  the  original  specification.  The  balata  gum 
may  be  partially  replaced  by  other  gums  and  caoutchouc. 
The  treated  sheets  are  then  slightly  tanned,  calendered, 
dried,  coloured  and  dressed.  Gelatin  may  also  be  used 
as  a  binding  material. — W,  P.  S. 

Geeman  Patent. 

Fibrous  substances  [textiles,  leather,  paper,  d-c]  ;   Process 

for  waterproofing .     Chem.   Fabr.   Florsheim,   Dr. 

H.    Xoerdlinger.     Ger.    Pat.    166,350,   May    12,     1904. 
V.,  page  47">. 


XV.— MANURES,  Etc. 

(Continued  jrom  pa<?e~436.) 

Calcium   and   magnt  stum    salts  ;     Influence   of   - on 

certain     bacterial    action-',     S.     Machida.     Bull.     Imp. 
Centr.  Agric.  Experim.  Stn.,  Japan,  1905,  1,  1 — 12. 

The  experiments  Bhow  that  the  putrefaction  of  urine  and 
peptone  is  retarded  by  calcium  salts,  but  facilitated  by 
those  of  magnesium,  whilst  nitrification  is  favoured  by 
magnesium  carbonate  to  a  greater  extent  than  by  calcium 
carbonate.  Certain  putrefactive  bacteria,  such  as  B. 
fluorescens  liq.,  Proteus  vulgaris  and  B.  mycoides  are  able 
to  assimilate  tricalcium  phosphate,  thus  indicating  the 
possibility  of  rendering  insoluble  phosphates  in  the  soil 
available  for  plant  food. — C.  S. 

Lime   factor  for  the   tobacco   plant ;    On   the   .      G. 

Daikuhara.     Bull.    Imp.  Centr.   Agric.    Experim.    Stn., 
Japan,   1905,  1,   17—22. 

The  original  soil  contained  almost  identical  quantities 
of  lime  and  magnesia,  and  comparative  trials  were  made 


with  added  lime  to  increase  the  lime  factor  to  2:1  and  4:1. 
The  latter,  which  corresponds  approximately  with  the 
mean  ratio  in  the  ash  of  various  kinds  of  tobacco,  gave 
the  best  results,  the  budding,  flowering  and  topping 
being  accelerated  by  twelve,  nine  and  three  days  respec- 
tively. The  size  of  the  plant  was  increased,  and  the 
t  weight  by  about  43  per  cent.  With  added  fertilisers 
the  highest  yield  was  furnished  by  a  mixture  of  ammonium 
sulphate,  superphosphate  and  potassium  carbonate. — C.  S. 

Magnesia  ;  Application  of in  the  form  of  magnesium 

sulphate  for  the  needs  of  the  rice  plant.  G.  Daikuhara. 
Bull.  Imp.  Centr.  Agric.  Experim.  Stn.  Japan,  1905. 
1,  23—29. 

To  ascertain  how  much  magnesium  sulphate  can  safely 
be  employed,  as  a  source  of  magnesia,  in  place  of  magnesite 
(which  is  scarce  in  Japan),  rice  was  grown  in  pots  of  sand 
treated  with  a  uniform  ratio  of  nitrogen  :  phosphorus 
pentoxide.  The  results  showed  that  in  presence  of  lime 
as  carbonate  the  best  ratio  CaO:MgO,  when  magnesium 
sulphate  is  used,  is  30:1  in  place  of  1:1  with  magnesium 
carbonate.  This  applies,  however,  only  to  sandy  soils. 
Sodium  nitrate  is  found  inferior  to  ammonium  sulphate, 
in  the  ratio  of  40:100,  as  a  source  of  nitrogen  for  the  rice 
plant.— C.  S. 

Magnesia;     Improvement    of    a    soil    relatively    deficient 

in .     T.    Nakamura.     Bull.    Imp.    Centr.    Agric. 

Experim.  Stn.  Japan,  1905,  1,  30—34. 

Ik  a  light  soil  containing  lime  and  magnesia  in  the  ratio 
176:11,  the  lime  being  to  a  large  extent  in  the  form  of 
silicate,  the  most  favourable  effect  on  barley  was  obtained 
by  adding  magnesium  sulphate  to  modify  the  ratio  to 
7:1,  the  relative  value  of  the  sulphate  to  the  carbonate 
(magnesite)  being  fotmd  to  be  about  23: 100  in  this  instance. 

— C.  S. 

French  Patents. 

Phosphates   [Bi-magnesium-hydrogen   phosphate}  ;    Manu- 

facturt  of  bibasic by  means  of  natural  phosphates. 

J.  J.  T.  Schloesing.  Fr.  Pat.  360,357,  Dec.  12,  1905. 
Vll.,  page  478. 

Manure  ;    Manufacture  of  dry by  means  of  organic 

waste  matters.  G.  Giinther.  Fr.  Pat.  360,479,  Dec. 
14,  1905.  Under  Int.  Conv.,  Dec.  28,  1904. 
Waste  organic  materials,  especially  woollen  rags,  waste 
hair,  horn,  feathers,  or  leather,  &c,  are  subjected  for  a 
few  minutes,  or  longer,  according  to  circumstances,  to 
the  action  of  a  highly  heated  vapour  or  gas,  or  a  mixture 
of  such.  The  process  may  be  conducted  in  any  suitable 
apparatus,  and  superheated  steam  may  be  used  as  the 
desiccating  agent.  The  product  obtained  is  stated  to  be 
brittle  and  easily  friable,  and  is  applicable  as  a  manure. 

— E.  S. 

Peat ;   Industrial  treatment  of to  increase  its  contents 

of  nitrogen,  in  run:  of  its  application  as  a  manure. 
E.  V.  H.  Bazin.     Fr.  Pat.  360,4S4,  Dec.  14,  1905. 

The  object  of  the  invention  is  to  produce  by  the  aid  of 
blocks  of  peat,  a  nitriire,  or  nitrate-producing  ground. 
On  a  paved  or  cemented  space,  having  a  slight  elevation 
on  one  side,  to  permit  of  drainage  towards  a  determined 
point,  blocks  of  peat,  cut  to  a  convenient  size,  are  stacked 
in  piles,  surmounted  by  perforated  troughs  from  which  a 
liquid  continuously  flows  on  to  the  peat.  The  drainage 
passes  into  a  cemented  cistern  from  which  it  is  continuously 
pumped  back  to  the  troughs.  The  cistern  is  supplied 
with  urine  or  ammoniacal  liquids,  such  as  may  carry 
nitrate-producing  bacteria,  which  are  also  preferably 
supplied  to  the  liquid  by  the  addition  of  leguminous 
plants.  Directions  are  given  for  removal  of  the  enriched 
heaps  of  peat,  and  their  preparation  for  manurial  appli- 
cation, and  for  their  replacement  by  fresh  heaps  without 
disturbing  the  continuity  of  the  process. — E.  S. 
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XVI.— SUGAR,   STARCH,    GUM,    Etc. 
Rfjiraed  /row  papi   438.) 

Bcetrixit*  :     SiiniJifi.il   filtration    iii    '■  -    ••/    . 

Hymens.      Bull.  Soc.  chim.  Belg.,  1906,  19 

I\  order  to  avoid  large  quantities  ol  glass  funnels  and 
receivers  in  the  determination  of  sugar  in  beetroot  p 
when  tin'  number  of  samples  is  very  large,  the  author 
employs  small  cups  of  enamelled  iron,  perforated  at  the 

torn.     A  folded  filter  paper  is  bound  round  the  ou 
of  the  bottom  of  each  ol  the  cups,  which  are  then  float 
the  clarified  extract  of  beet-pulp  prepared  according  to  the 
Le  Docte  method,  in  the  special  capsules  or  cans  generally 
employed.     As  t he  solution  filters  upwards  into  the 

sink,  and  a  sufficient  quantity  of  clear  liquid  can  be 
siphoned  off  for  polarisation  in  a  very  short  time.  — J.  1'.  B. 

Starch;  Acid  properties  of .     E.  Demoussj     ' 

rend..  1906,  142.  933—935. 
Bice  starch,  demineralised   by  dilute  hydrochloric  acid 
and  washed  till  free  from  chloride,  lias  the  properties  of  a 
weak  arid  comparable  with  carbonic  arid  and  reset] 
in  this  respect    the  other  carbohydrates  I  and 

rie ;    this  J..  1906,  228).     It  fort  lounds  with 

the      metallic      hydroxides,      ammonia      and      the      alkali 
carbonates,  which  are  dissociated   by  water  and   it   is  also 
capable  of  absorbing  small  quantities  of  neutral  salts,  e.g., 
chlorides  of  sodium  and   potassium,   potassium  sulpl 
copper  aeetate.  &c— E.  F.  A. 

<cs  ;    New  method  for  the  quantitative  determination 
of .     A.  Jolles.      XXIII..  page  500. 

English  Patent. 

Inulin  ;    Process  for  r  of ,  from 

the  tubercles  containing  it.  1.  De  Vec  bis,  Rome,  and 
A.  Sani.  S.  Giorgio  di  X'ogaro,  Italy.  Eng.  Pat.  5323, 
March  5,  1906. 

The  tubercles  are  cut  into  small  slices  and  thoroughly 
extracted  with  water  at  a  temperature  of  from  si i  to 85 
in  a  diffusion  apparatus.  The  extract  is  then  heated  to 
a  temperature  ol  95  C.  to  coagulate  the  albumin" 
filtered,  and  evaporated  under  reduced  pressure  at  95  '  . 
The  thick  syrup  obtained  is  filtered  while  still  hot 
through  animal  and  the  filtrate  allowed  to  cool, 

when  the  greater  part  of  the  inulin  separates  out.  Alter 
removing  the  deposited  inulin.  the  mother-liquor  is  again 
filtered  through  anim  !.  evaporated  to  a  pulp, 

cooled  and  at  the  same  time  stirred,  and  finally  subjected 
entrifugal   action.     A   further  quantity  of  inulin  is 
obtained  ;    as  it  has  a  slight   brown  colour  it  may  be 
ved  in  a  subsequent  supply  of  the  thick  syrup  before 
filtration.— \V.  P.  S. 


French  Patent. 

Saccharine  juices  ;    Process  of  carbonating .    E.  J.  B. 

Portemont.     Fr.  Pat.  360.713,  March  9,  1905. 

The  carbonating  is  effected  in  a  series  of  closed  vessels 
in  which  the  treatment  with  the  gas  is  continuous  in  all 
except  the  last.  The  juice  enters  the  first  vessel  of  the 
-  and  passes  out,  after  treatment  with  carbon 
dioxide,  from  the  bottom  through  a  wide  pipe  ent> 
the  second  vessel  at  the  upper  level  of  the  liquid,  and  so  ou 
through  the  series  until  the  last  vessel  is  reached.  The 
juice  is  admitted  to  the  last  vessel  intermittently  in 
determined  quantities  by  means  of  screw  valves  in  the 
bottom.  The  correct  degree  of  carbonating  is  then 
established  in  this  vessel,  the  rate  of  previous  treatment 
having  been  such  that  this  degree  is  reached  in  a  very  short 
space  of  time.  The  juice  is  then  discharged  and  a  further 
quantity  is  admitted.  In  each  vessel  an  oscillating 
agitator  is  provided  in  order  to  effect  a  complete  admixture 
between  gas  and  liquid. — J.  F.  B. 


Gbbmas  r  v  i  knt. 

lium  ;    Process  fur  th,   preparation  of  a  toluol 

.    Gerson  und  Sachse.     Ger.  Pat.  167,275,1 

1903. 

:<  it  and  buI  ontaining  starch  i  ited 

with  a   1   i«-r  cent   solution   ol  caustic   soda,   and   I 
tad  with  an  easily  de  ompos  ible  oxidi  until 

product,  after  neutralising  with  acid  and  washing'free 
from  soluble  salts,  is  soluble  in   boiling  water  and 
solutions.     A.  S. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

"tinned  from   yiy    440.) 
Barley  i    Dependence  of  the  extm.-t 

,.l      of .         St  and      \\  '.■' 

rj.,  1906,  No.  13;     '/..  ges.  Brauw.,  1906,  29,  252 
— 254. 

The  authors  have  determined  the  extract  contents  of  a 
large   Dumber   of    barleys   of  the   current    season.      The 

mill 
and  were  then  finely  powdered  in  a  Dreef  s  mill  : 
of  the  meal   were   then   ti  in   the   manner 

prescribed  by  Graf  (this  J.,  1906,  201)  tor  the  determination 
of  the  extract.      In  a  ,  the  values  obtained 

for  protein,   extract. 
weight  per  1000  corns  for  each  of  the  34  samples. 

on  the  whole,  that  the  e  i 
diminish  as  the  protein  contents  increase.     The  folio 
summary   of   avei  suits   from   the  \ 

arranged  according  to  the  protein  contents,  illustrates  this 
relation  : — ■ 


Mean 

Protein   contents 

Samples. 

protein  contents 

extract  contents 

(dry  barley). 

irley). 

(dry  bai 

per  cent. 

per  ' 

per  cent. 

10—11 

5 

rs-8 

11— 12 

9 

11-70 

77-0 

12—13 

5 

12-.il 

77-1 

13— U 

8 

77-1 

14—15 

4 

14-21 

'e,-; 

above  15 

1 

15-1S 

75-4 

„     16 

1 

16-44 

.       17 

1 

17-95 

—J.  F.  B. 

Hydrogen    peroxide;     Ti  ■     diastolic    catalysis    of    . 

H.  van    Laer.     Bull.  Soe.  chim.  Belt:..   1906    19    337— 
361. 

It  is  generally  agreed  that  the  indh  tic  decom- 

position   of    hydrogen    peroxide    in    presence    of    readily 

Usable  reagents,  such  as  guaiacum,  or  Wurster's 
"terra-base,"  is  a  distinct  phenomenon  from  the  direct 
diastatic  catalysis  of  the  peroxide  which  is  brought  about 
by  a  very  larse  number  of  organic  tissues.  The  latter 
phenomenon  is  generally  attributed  to  the  action  of  a 
specific  enzyme,  the  catalase  of  Loew  or  reductase  of 
Pozzi-Eseot,  whereas  the  former  is  regarded  as  a  property 
of  the  peroxydases.  The  author  has  studied  the  catalytic 
properties  of  barley,   malt,  hops 

St  and  ■' Dauerhefe ")  and  the  juice  of  i 
These  all  show  great  variations  in  their  catalytic  powers. 
For  malts  prepared  from  the  same  barley,  the  catalytic 
power  decreases  as  the  temperature  of  curing  is  increased. 
A  ""Dauerhefe"  prepared  in  1901  was  still  very  active 
towards  hydrogen  peroxide  in  1905,  although  its 
fermentative  power  was  completely  lost.  Kilned  malt, 
the  seeds  of  hops  and  living  and  dead  yeast,  appear  only 
to  contain  one  catalytic  enzyme  which  is  insoluble  ithe 
«-catalase  of  Loew),  whilst  the  juice  of  potatoes  and  some 
barley  contain  also  a  certain  quantity  of  a  soluble 
catalase  (/3-catalase),  which,  however,  is  partly  held  back 
by  filtration.  The  temperature  at  which  the  catalytic 
enzymes  are  destroyed  by  heating  in  the  moist  condition 
varies  according  to  their  origin.  Certain  of  them,  e.g.,  in 
malt,  are  very  much  weakened  even  at  30    C,  others,. 
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e.g.,  in  "  Pnuerhefe "  only  begin  to  he  destroyed  at 
4ii  — 50°  ('.  In  nil  oases  the  oatalases  are  characterised 
by  a  relatively  low  temperature  of  destruction,  whereas 
the  peroxydases  are  exceptionally  resistant  to  high 
temperature*.  On  the  other  hand,  both  malt  and 
"  Dauerhefe."  may  be  heated  at  L05  ('.  for  several  hours 
in  the  dry  state  without  losing  the  whole  of  their  catalytic 
power. 

With  concentrated  solutions  of  hydrogen  peroxide,  the 
catalysis,  rapid  at  first,  soon  slackens  owing  to  the 
destruction  of  the  catalase.  With  dilute  solution*  on  the 
other  hand,  the  slackening  of  the  reaction  is  due  to  the 
disappearance  of  the  peroxide,  and  in  such  cases  the 
intensity  of  the  reaction  increases  as  the  concentration 
is  increased.  As  a  result  of  these  two  opposite  tendencies 
there  is  in  each  case  an  optimum  concentration  of 
hydrogen  peroxide  at  which  the  catalysis  is  most  intense, 
and  which  varies  with  the  different  preparations.  Y\  hen 
the  velocity  constant  of  the  reaction  reaches  the  maximum 
point,  the  phenomenon  follows  for  a  short  time  the 
logarithmic  law  of  monomolecular  reactions.  In  all  cases 
there  is  a  destruction  of  the  catalase.  more  or  less  rapid 
according  to  the  concentration  of  the  peroxide,  but  the 
variable  value  of  the  catalase  thereby  introduced  may  lie 
substituted  by  a  mean  value  which  may  be  assumed  to  be 
constant  during  the  whole  reaction.  If  this  mean  value 
be  considered,  it  is  observed  that  the  diastatic  catalysis 
of  hvdroeen  peroxide  fallows  the  law  of  mass  action. 

—J.  F.  B. 

Bacillus  lactis  ..-.  Action  of on  dextrose  and 

nitol :    production  oj  2:3-butylene- glycol  and   acetyl- 
tlcarbinol.     A.   Harden  and  G.  S.   Walpole.     Roy. 
Soc.  Proc,  1906,  77  B.,  399—405. 

B.  lactis  aerogenes  was  grown  anaerobically  in  a  medium 
containing  1  per  cent,  of  Witte  peptone  and  2  per  cent, 
of  pure  dextrose  in  the  presence  of  chalk.  Lactic,  acetic, 
succinic  and  formic  acids  were  produced  along  with 
ethyl  alcohol,  carbon  dioxide  and  hydrogen,  but  only  about 
two-thirds  of  the  carbon  of  the  dextrose  were  thus 
accounted  for.  An  optically-active  colourless  liquid, 
of  b.  pt.  181c — 183  C,  was  extracted  from  the  neutral 
liquid  containing  the  products  of  fermentation.  This 
was  proved  to  be  largely  2:3-butylene-glycol.  The  dis- 
tillate from  the  culture  fluid  contained  small  quantities  of 
acetylmethylcarbinol.  Mannitol  yielded  similar  fermen- 
tation products,  the  deficit  of  carbon  being  only  one- 
half  of  that  found  for  dextrose.  The  culture  fluid  was 
found  to  contain  butvlene-glvcol  and  acetylmethyl- 
carbinol. The  following  table  (selected  from  the  author's 
results)  shows  that  B.  lactis  aerogenes  produces  more 
alcohol  than  B.  coli  communis  and  that  the  new  products 
are  formed  at  the  expense  of  that  part  of  the  molecule 
which  in  the  B.  coli  fermentation  3-ields  acetic  and  lactic 
acids : — 


Dextrose. 

Mannitol. 

B.  lactis 

B.  coli 

B.  lactis 

B.  coli 

aerogenes. 

communis. 

aerogenes. 

communis; 

Alcohol 

17-1 

12-85 

32-5 

28-1 

5-1 

ls-s4 

2-5 

9-5 

Lactic  acid  

5-5 

81-9 

8-6 

18-6 

Succinic  acid    . . . 

2-4 

5-2 

3-2 

8-9 

Formic  acid    .... 

1-0 

0-0 

1-5 

3-0 

Carbon  dioxide  . . 

38-0 

18-09 

35-5 

28-4 

—E.  i.  A. 

Bacteria  ;    Voges  and  Proskaut  r's  reaction  for  certain . 

A.  Harden.  Roy.  Soc.  Proc,  1906,  77  B.,  424—425. 
Certain  bacteria  grown  in  a  medium  containing  sugar 
give  a  beautiful  eosiu-red  fluorescent  colour  when  potash 
is  added  to  the  culture  fluid  and  the  tube  allowed  to  stand 
for  24  hours.  The  author  has  shown  (see  preceding 
abstract)  that  B.  huh  •  ,i<  ,,,,/.  ,,■  .«  grow  n  on  dextrose  forms 
acetylmethylcarbinol  and  2.3-butylene-glycol,  neither  of 
which  substances  produces  the  characteristic  fluorescent 
coloration  with  potash  alone,  but,  when  peptone  water  is 
also  added,  acetylmethylcarbinol  gives   the  reaction  after 


24  hours,  the  coloration  being  produced  at  the  open  end 
of  the  tube.  Diacetyl  yields  the  coloration  in  a  few 
minutes.  Voges  and  Proskauer's  reaction  is  thus  due  to 
the  formation  of  acetylmethylcarbinol,  oxidation  of  this 
in  presence  of  potash  and  air  to  diacetyl,  which  then 
reacts  with  some  constituent  of  the  peptone  water. 

— E.  F.  A. 

Yeast  juice;    Alcoholic  /■■■mint  of .     A.  Harden  and 

W.  J.  Young.     Roy.  Soc.  Proc,  1906,  77  B.,  405—420. 

The  total  fermentation  produced  by  yeast  juice  acting 
on  excess  of  dextrose  is  doubled  by  the  addition  of  an 
equal  volume  of  the  boiled  juice  and  a  further  increase  is 
produced  when  a  greater  volume  is  added,  the  sugar  con- 
centration being  kept  constant.  The  constituent  of  the 
boiled  and  filtered  juice  to  which  this  effect  is  due  is 
removed  when  the  liquid  is  dialysed  in  a  parchment  tube, 
an  inactive  residue  being  left.  By  filtering  the  juice 
through  a  Martin  gelatin  filter  it'  is  possible  to  divide 
the  yeast  juice  into  an  inactive  residue  and  a  dialysate 
which,  although  itself  inert,  is  capable  of  rendering  this 
residue  active. 

A  comparison  of  the  rates  of  evolution  of  carbon 
dioxide  from  (1)  a  solution  of  dextrose  in  yeast  juice. 
and  (2)  a  similar  solution  to  which  boiled  and  filtered 
yeast  juice  has  been  added,  proved  that  two  phenomena 
are  concerned  in  the  production  of  the  increased  fermenta- 
tion:— 

(«)  An  initial  rapid  evolution  of  carbon  dioxide  is 
produced,  which  diminishes  to  a  nearly  constant  rate. 
and  which  is  usually  approximately  equal  to  that  given 
by  an  equal  volume  of  the  same  yeast  juice  and  dextrose, 
to  which  no  addition  has  been  made. 

(6)  The  fermentation  rate  diminishes  more  slowly,  so 
that  the  fermentation  continues  for  a  longer  period.  The 
greater  proportion  of  the  total  increase  is  due  to  this 
second  phenomenon. 

In  the  initial  period  the  extra  amount  of  carbon  dioxide 
produced  is  directly  proportional  to  the  volume  of  boiled 
juice  added.  A  similar  well-marked  initial  rapid  evolu- 
tion of  carbon  dioxide  was  produced  on  the  addition  of 
soluble  phosphates  to  yeast  juice.  The  products  of 
fermentation  in  the  presence  of  phosphates  are  quite 
normal,  the  ratio  of  alcohol  to  carbon  dioxide  being 
1-13.  When  the  fermented  liquid  is  boiled  and  filtered, 
almost  the  whole  of  the  phosphorus  present  is  found  in  the 
filtrate,  but  it  is  nearly  all  in  a  form  which  is  not  precipi- 
tated by  ammoniacal  magnesium  citrate  mixture.  It 
possibly  exists  in  combination  with  dextrose,  probably  in 
the  form  of  a  phosphoric  ester. 

The  question  as  to  whether  the  entire  phenomenon  of 
the  fermentation  of  dextrose  by  yeast  juice  depends  on 
the  presence  of  phosphates  has  not  vet  been  definitclv 
decided.— E.  F.  A. 

Asparaginic  budding  fundi  occurring  in  and  around 
breweries.  II.  H.  Will.  Z.  ges.  Brauw.,  1906,  29, 
241—243. 
In  a  previous  paper  (this  J.,  1903,  814)  it  was  shown  that 
most  of  the  asporogenic  budding  fungi  collected  in  the 
brewery  were  entirely  suppressed  during  the  primary 
fermentation  by  the  culture  yeast.  On  the  other  hand, 
most  of  these  fungi  were  capable  of  developing  in  clarified 
beer  with  free  access  of  air.  The  author  has  further 
investigated  the  influence  of  other  races  of  culture  yeasts 
and  of  the  "wild"  yea»ts,  S.  turbidans  and  S.  validus. 
The  power  of  resistance  of  the  budding  fungi  was  found 
to  vary  somewhat  according  to  the  species  of  yeast  con- 
cerned in  the  fermentation,  but  in  all  cases  the  power 
of  resistance  was  only  slight.  The  behaviour  of  the 
fungi  in  clarified  beer  depends  on  the  proportion  of  alcohol 
and  on  the  relative  access  of  air.  Nearly  all  the  fungi 
grew  well  in  small  quantities  of  beer,  i.e.,  where  the 
exposed  surface  bore  a  high  proportion  to  the  total  volume 
but  only  a  few  developed  in  beer  kept  in  full  bottles 
plugged  with  cotton  wool,  whilst  only  two  showed  any 
signs  of  growth  in  full  bottles  tightly  corked.  Hence 
it  is  concluded  that,  with  good  bottling,  infection  by  i 
budding  fungi  is  of  little  practical  moment,  especially 
since,  when  they  do  develop,  they  appear  to  have  no 
effect  on  the  flavour  of  the  beer. — J.  F.  B. 
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haromyci  t    apiculatus  :     Morphological    and    pi 

logical    investigations    "n    eertaw     nri  g    of .     A. 

rig.     [naug.    Dissert.     ImI.hil.mti;    X.   ge&    Brauw., 
1906,  29.  257. 
Thi  races  of  apiculatus  yeast*  form  spores  on   gypsum 
blocks  which  pan  hi  bly  in 

■  medium  composed  "t  horse-dung  extract  and  dextrose. 
These  yeasts  are  true  saccharomj  etea     The  pi 

I  can  be  stimulated  to  n  considerable  extent   *>\ 
into  the  i  uli  nri  me  1  ime  I  here 

i-     i  multiplii  '1  ion    ol    pi  lis.      I 

yeasts   are   vers    sensitive   to   the   influenci 
agents,  e.g.,  sulphurous  arid  and  alcohol.     It    ip 

cl  wine  yeasts  arc  present  together  in  a  fermenting 
liquid,    initially    in    about    equal    proportions,    oi 
apiculatus 

of  fermentation  is  retarded  and  the  product    is  strongly 
flavoured   by  tin-    unpleasant    bouquet    developed       B 
if  the  wine  yeasts  predominate  from  the  beginning, 
i-  are   suppressed,  and    the   ferment  i 
eeds  rapidly  without   the  development   of   unpleasant 
quel    and    with    the    production    of    relativefj    large 
quantities  of  volatile  ai  ids.    -J.  F.  B. 

Worts]   Extract  I  I      Irian 

K.    Jalowetz.     Allg.    Z.    Bierbrau.    u.    Malzfab.,    1906, 
113  :    Ui.  h.  t.   Brau.,  1906,  23.  216. 

In  Austria  the  extract  of  beer  worts  for  excise  purp 
is  determined  by  a  normal  saccharometer  which  was 
introduced  in  1888.  The  instrument  is  based  on  officially 
sanctioned  cane  sugar  tallies  constructed  for  a  temperature 
of  IT-"'  IT-"'  C.  These  tables  show  sugar  values  which 
arc    o-ln     0-12  per  cent,  higher  than  tho  Bs 

tables  for  the  same  densities.  *  >i\  the  other  hand  they 
well  with  the  highly  accurate,  official  German 
t.-il'K-s.  the  average  difference  being  only  0-01"  per  cent. 
Although  the  Austrian  tables  are  exact,  the  use  of  the 
li  ded  as  satisfactory,  and  it 
should  be  replaced  bj  the  more  accurate  pyknometer. 
The  author  found  differences  between  the  sa  charometer 
values  and  the  pyknometer  values  amounting  to  as 
much  as  H--J-J  per  cent,  of  extract  in  worts  ranging  from 
8*9  to  !-■-  per  cent.  He  also  draws  attention  to  the 
anomaly  of  using  Balling's  tallies  in  the  determination 
of  extract  in  malts  and  the  normal  tallies  in  the  deter- 
mination  of  extract    in   brewery   worts. — J.  F.  B. 

Fluorine   in   alimentary  products  [and   wine,    beer,    <i-r.]  : 

Optical  method  for  •>•    detection  of .     J.  Ville  and 

E.   Derrien.     XX  III.,   page  499. 

English  Patents. 

Kilns  jnr  drying  hops  or  the  lib.  :    Impts.  in .     H.  \V. 

Joyce.  Hereford.     Eng.  Pat  9264,  May  2.  1906. 

Ax  air-heating  shaft,  relatively  narrow  with  respect  to 
the  area  of  the  kiln,  underneath  which  it  is  placed,  has 
a  furnace,  preferably  of  the  kind  described  in  Eng.  Pat. 
10,988  of  1902,  situated  near  the  bottom.  The  products 
if  combustion  from  the  furnace  pass  through  a  zig-zag 
or  spiral  rlue  placed  within  the  shaft,  to  an  outlet  on  the 
outside  of  the  kiln.  Cold  air  enters  the  bottom  of  the 
shaft,  becomes  heated  by  contact  with  the  rlue.  and  rises 
through  the  floor  of  the  kiln,  even  distribution  being 
attained  by  placing  a  deflecting  plate  over  the  top  of  the 
shaft.  A  second  current  of  air,  heated  by  passing  through 
the  hollow  tire-bars,  passes  through  a  vertical  pipe  within 
the  shaft,  and  is  delivered  above  the  materials  in  the  kiln. 
The  furnace  may  also  heat  a  boiler  having  circulating 
pipes  leading  to  a  eoU  in  the  upper  part  of  the  shaft, 
the  radiation  from  the  cod  assisting  the  heating  of  the 
air.— W.  H.  C. 

Non-intoxicating   drinks;    Compounds  /or   making  . 

J.  H.  Brodrick,  Dudley,  Worcester.     Eng.  Pat.  15,0i 
July  21,  1905. 

The  process  is  an   improvement  on  Eng.  Tat.   25,149  of 

1898    this  J.,  1899,  1 147).      One  bushel  of  malt  is  steeped 

in  !•  galls,  of  water  at  a  temperature  of  lN>    F.  and  allowed 

-  '1  to  about  150    F.      ine  malt  is  then  dried,  its  starch 


i-  •  i.    ilius    .  onverted    into   glui  osi         l 
ed  in  making  the  beverage  arc  also  boiled  and  - 
,u. dt  and  bops  thus  treated  are  substituted  for  the 
roasted  mail  and  hope  described  is 
■  nil    with    the    otl  er   ingi  into 

tablet-  which  are  used  foi  mas  W,  P.  5. 

I'm  i  .  Patent. 

ring    appa  -  i  malt.     E.     Elk  rmann,     Bi 

■     rmany.     U.S.  Pat.  817,698,  April  10,  L906 

The  apparatus  itable  shaft  on 
which  is  fixed  a  worm  ci  i  per- 
forated cylindi  r  co  l  number 
of  concentric  heat  in  i  ed  without 
ndei  and  the  who  tus  is  enclosed  in  an  outer 
ing,     The  malt  or  other  material  to  be  dried  U  I 

inner  i  j  linder  at  ■  I  alone    bj    the 

con-  tgain  through  the  ai In  space 

I  etween    t  U  .  II.  i  . 

I     mii    Patent. 

Win*  s  "in!  j:  i  of ''// 

1 
Fr.  Pat.  360,838,  Dec.  11.  L905. 

\ii"i:MM.  t.i  tin-  invention  a  known  quantity  ol  wine 
in  a  cask  is  treated  with  a  known  quantity  of  liquid 
sulphur  dioxide,  which  is  contained  in  a  cartridge  or 
metallic  I  ottle.     Tl  i  ridge  is  inserted  in  a  perforated 

cylindrical   casing   which   carries  a    punch   attached   to  a 
piston  at  the  bottom.     The  case  containing  thi 
is  dropped  with  some  force  into  the  cask  of  wine. 

I,  of  the  piston  striking  the  bottom  'one-  the  punch 
through  the  lead  rap  of  the  cartridge  ;  the  sulphur  dioxide 
i  si  ape-  in  the  gaseous  torm  and  is  distributed  through  the 

■rations  in  the  casing.— J.  F.  B. 

XVIII.— FOODS  ;   SANITATION;    WATER 

PURIFICATION,   &   DISINFECTANTS. 

Cord  am  pay.  440.) 

(.1.1— FOODS. 

Cocoa;     J  on    of    fat    in    .     Tschaplowitz. 

XX11I..  page  500. 

Fluorint    in  alimentary  products  [and  wine,  beer,   etc.] ; 

Optical  method  for  on  of .     J.  Ville  and 

E.  Derrien.    XXIII..  page  4'JJ. 

English  Patents. 

Bread  making;     Yeast    •  'imulant  or  nutrient  for  use  in 

.     L.   Pink,   Berlin.     Eng.   Pat.    27,081,   Dec.    28, 

1905. 

A  yeast  stimulant  is  made  of  a  mixture  of  20 — "25  parts 
of  calcium  citrate.  60 — 70  parts  of  calcium  hydrogen 
phosphate  and  5 — 20  parts  of  potassium  hydrogen 
tartrate;  10 — 15  parts  oi  the  above  mixture  are  mixed 
with  35 — lo  parts  of  sugar.  For  bread-making,  one  part 
i-t  is  mixed  with  water  at  a  temperature  of  50-  (_'., 
and  1-5  parts  of  the  above  mixture  are  added.  After 
ort  time  the  liquid  is  mixed  with  the  usual  proportions 
of  flour  and  water.  Fermentation  is  stated  to  be  com- 
plete in  10—20  minutes.— J.  F.  B. 

Alimentary  product  from  Iceland  lichen  [Cetraria  island 

Process    of    producing    an .     B.    Hansteen,    Aas, 

Norway.     Eng.    Pat.    5195,    March    3,    1906.     Under 
Int.  Conv.,  March  T,  1905. 

The  lichen  is  first  washed  and  cleaned  by  means  of  hot 
water,  and  then  boiled  tor  at  least  20  minutes  with  a 
15  per  cent,  solution  of  alkali  carbonates,  the  mixture 
being  stirred  continuously.  After  the  alkali  solution 
has  Oeen  filtered  off,  the  material  is  repeatedly  boiled 
f.nd  washed  with  water  until  the  washings  are  colourless, 
salt  is  added  and  the  product  pressed  and  sterilised. 

— W.  P.  S. 
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French  Patents. 

Cereals  :    Treatment  of  [Bleaehing~\  .     Nordyke   and 

Marmon  Co.     Fr.  Pat.  359.771.  Feb.  1.  1905. 
The  cereals  are  subjected  to  tbe  action  of  the  gas  resulting 
from  the  passage  of  ammonia  gas  over  metallic  oxides, 
suck  as  copper  oxide. — W.   P.  S. 

flour  \inferior];    Process  of  rendering more  suitable 

for  baling  purposes.  R.  F.  C.  Merelle.  Fr.  Pat. 
360,142.  Feb.  14.  1905.— W.  P.  S. 
Flour  which  has  deteriorated  on  account  of  fermentation, 
&c,  may  be  rendered  fit  for  bread-making  by  heating  it 
to  a  temperature  of  from  60°  to  80  C.  in  a  closed  vessel, 
so  that  there  shall  be  no  loss  of  moisture.  This  treatment 
i*  stated  to  alter  the  composition  of  the  gluten  of  the 
flour,  the  gliadin  being  converted  into  glutenin. — W.P.S. 

Blood  and  fluid  extracts  of  animn!  tissues  :    Process  for 

desiccating  .     J.  R.  Hatmaker.     Fr.  Pat.  360,800, 

Nov.  17,  1905.     Under  Int.  Conv.,  Nov.  18,  19i>4. 

See  Eng.  Pat.  25,077  of  1904  ;  this  J.,  1905,  1319.— T.F.B. 

Fish    extract   free  from  oil  :     Manufacture   of   .     P. 

Hagen.  Fr.  Pat.  359,952,  Nov.  30,  1905. 
Fish,  preferably  herrings,  are  cleaned,  washed  and  ground. 
The  mass  is  then  boiled  with  water  in  the  proportion  of 
1:100  and  the  extract  strained  to  remove  solid  matters. 
The  turbid  solution  is  now  heated  with  the  addition  of 
beef  or  mutton  fat,  5  per  cent,  of  the  latter  being  added 
for  each  1  per  cent,  of  fish  oil  in  the  solution.  On  cooling, 
the  animal  fat  separates  out,  carrying  with  it  all  the  tisb 
oil.  After  removing  the  fatty  layer,  the  aqueous  extract  is 
evaporated  to  a  paste  in  the  usual  manner. — W.  P.  S. 

Mil!:  and  milk-  products;    Process  for   the  desiccation  of 

.     o.   A.    Kammermann.     Fr.   Pat.   360,358,   Dec. 

12,  1905. 
The  milk,  or  a  mixture  of  the  latter  with  sugar,  coffee, 
cocoa  and  the  like,  is  partially  evaporated  in  open  vessels 
or  under  reduced  pressure  at  a  temperature  below  100°  C. 
The  condensed  product  is  then  dried  on  rotating 
cylinders  heated  to  a  temperature  below  100c  C,  and  is 
finally  powdered. — W.  P.  S. 

German  Patent. 

Product  for  baking  purposes  consisting  of  albumin   and 

casein  ;    Process  for  the  preparation  of  a .     Gebr. 

Schredelseker.     Ger.  Pat.  160,849,  Jan.  20,  1905. 

The  process  claimed  is  an  improvement  on  that  described 
in  Ger.  Pat.  103,156,  and  consists  in  adding  liquid  yolk  of 
egg  to  skimmed  or  separated  milk,  either  shortly  before 
the  addition  of  rennet,  or  after  coagulation  of  the  casein. 
It  is  stated  that  the  baking  and  other  properties  of  the 
product  are  improved. — A.  S. 


(5.)— SANITATION  ;     WATER    PUEIFICATIi  >N. 
English  Patents. 

Smoke   and  fumes    from    refuse-destroying   furnaces    and 

the  like ;    Consumption  of  the  .     fi.   Fairbrother, 

London.     From    the    Decarie    Manufacturing    Co.,    S. 
Minneapolis,  U.S.A.     Eng.  Pat.,  18,915,  Sept.  19,  1905. 

The  smoke  from  the  destructor  furnace  passes  through 
openings  into  a  gas-consuming  chamber,  and  thence 
down  a  flue,  provided  with  a  water-tank  at  its  bottom, 
into  a  secondary  furnace.  The  latter  consists  of  two 
separate  fires,  the  upper  one  having  a  down-draught. 
After  passing  tins  furnace  the  fumes  are  led  upwards  and 
over  a  partition,  then  downwards  over  the  surface  of 
water  contained  in  tanks,  a  stream  of  water  falling  into 
the  first  tank  forming  a  sheet  through  which  the  fumes 
must  pass.  The  washed  gases  finally  enter  the  chimney- 
shaft.— W.  P.  S. 


Sen-age  :     Apparatus    lor    the    automatic    destruction    or 

bacterial  treatment  of  .  and  for  the  purification  of 

effluent     or     residual    liquids.     V.     Bordigoni,     Paris. 
Eng.  Pat.  24.332.  Nov.  24.  1905. 

The  apparatus  consists  of  a  tank  divided  into  four 
chambers  ;  two  of  the  latter  are  closed  and  the  other 
two  open  to  the  air.  The  sewage  is  delivered  into  the 
first  closed  chamber,  which  is  divided  into  three  com- 
partments. Two  of  these  are  comparatively  small,  and 
serve  for  the  intermittent  reception  of  the  sewage,  whilst 
the  third  compartment  extends  under  the  other  two,  and 
is  separated  from  the  same  by  perforated  partitions. 
After  passing  through  these  compartments  the  sewage 
passes  into  the  bottom  of  the  second  chamber,  which  is 
fitted  with  baffle-plates,  and  thence  into  the  first  open 
chamber,  entering  at  the  top.  This  chamber  is  divided 
into  two  compartments  separated  by  a  partition  per- 
forated at  the  bottom  ;  the  second  of  these  compartments 
is  partly  filled  with  blocks  of  limestone.  The  sewage 
finally  passes  into  the  last  chamber,  which  contains  a 
series  of  small  tanks  placed  one  above  the  other,  each 
tank  being  tilled  with  oxidising  materials  and  divided  into 
parallel  compartments.  A  tipping  bucket  discharges  the 
sewage  alternately  into  the  compartments.  After  traversing 
these"  layers  the  liquid  flows  into  a  receptacle,  where  it 
is  treated  with  a  mixture  of  permanganate,  calcium 
chloride,  and  bisulphite,  before  being  discharged.  (See 
also  Eng.  Pat.  11,900  of  1904  ;    this  J.\  1904.  S33.) 

— W.  P.  S. 

United  States  Patents. 

Sewage  ;   Apparatus  for  treating .     M.  van  B.  Smith, 

New  York.     U.S.  Pat.  817,996,  April  17.  1906. 

An  endless  band,  composed  of  separate  sheets  of  wire- 
cloth,  the  mesh  of  the  outer  layer  being  so  fine  as  to 
prevent  water  under  normal  conditions  passing  through 
it,  is  mounted  in  two  horizontal  "  runs."  A  number  of 
rollers  are  placed  in  contact  with  the  under  surface  of  the 
upper  part  of  the  band  so  as  to  draw  the  water  through 
the  band  and  discharge  the  same.  Means  are  provided  for 
cleansing  the  band  at  its  lower  part  from  the  solid  portions 
of  the  sewage,  a  jet  of  water  under  high  pressure  serving 
this  purpose. — W.  P.  S. 

Distilling  apparatus  [for  tcater].  E.  KJeitz,  Chicago,  111. 
Assignor  to  E.  C.  Wagner,  La  Favette.  hid.  U.S.  Par 
818,831,  April  24.  1906. 

The  claim  is  for  a  boiler  or  still,  the  vapour-pipe  of  which 
is  connected  by  bends  and  a  sliding  joint  to  the  upper  end 
of  a  vertical  condenser-tube.  The  latter  is  surrounded 
by  a  condenser-casing  through  which  the  cooling  water 
flows  and  from  which  the  still  is  fed  by  a  pipe  having  a 
coupling  joint  so  that  the  still  may  be  disconnected  when 
required.  The  still  is  supported  by  a  separable  bracket 
attached  to  the  outer  side  of  the  condenser-casing. 

— W.  "H.  C. 

German  Patents. 

Water ;     Apparatus    for    the    chemical,    mechanical    and 

biological    purification    of .     E.    W.    Diinkelberg. 

Ger.  Pat.  165.414,  Aug.  9,  1904. 

The  apparatus  consists  essentially  of  two  concentric 
cylinders  with  a  tittering  layer  between.  The  outer 
cylinder  has  at  the  top  a  flange  or  rim  projecting  inwardly 
and  forming  a  distributing  channel  for  the  water.  To  the 
inner  surface  of  this  outer  cylinder  is  affixed  a  series  of 
metal  tubes  having  fine  perforations  and  filled  with 
superposed  short  chain  pipes  of  earthenware  or  the  like, 
the  uppermost  pipes  projecting  into  the  distributing 
channel.  The  water  deposits  its  coarser  suspended 
particles  in  the  distributing  channel  and  then  flows 
through  earthenware  pipes  and  perforations  in  the  metal 
tubes  to  the  filtering  layer,  and,  nnallj",  through  narrow 
slits  into  the  inner  collecting  cylinder.  The  clayey 
impurities  and  dissolved  salts  are  stated  to  be  retained  to  a 
large  extent  by  the  earthenware  pipes,  whilst  organic 
impurities  are  destroyed  by  bacterial  action  during  the 
passage  through  the  filtering  layer. — A.  S. 
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specially     for     drain-watt  r.     1'. 
Ger.  Pat,  1  t.r.,-4*  n..  Dec.  11,  1904, 


Hi  i  •  i  - 


The  lank  U  provided  with  a  partition,  '<.  dividing  it  into 

two  compartments,  A  and  B,  in  which  the  water  flows  in 

-::,■  directions,  as  shown  by  the  arrows.     The  wall, 

(/.  of  tin-  tank,  opposite  Ihe  turning  point,  p,  of  the  current 

of  water,  lias  only  a  slight  inclination  and  the  cross-section 
of  the  tank  at  this  part  is  increased,  in  orderto  retard  the 
(low  of  the  water.  In  this  way  the  specifically  lighter 
impurities  rise  to  the  surface  in  the  compartment,  A. 
ami  are  drawn  off.  whilst  the  heavier  particles  collect  on 
the  bottom  of  the  tank. — A.  S. 

DISINFECTANTS. 

■in  phenylpropiolate  ;  Bactericidal  properties  of  . 

Y.    Kozai.     Bull.    Imp.    C'entr.    Agric.  Experim.    iStn.. 
Japan.  [905,  1.  69—72. 

A  1  l'ER  cent,  solution  of  sodium  phenylpropiolate  has  a 
strong  bactericidal  effect  in  three  hours,  except  in  the  i 
■of  spon_' in  Uuteria,  which  will  continue  to  develop 
after  exposure  to  a  3  per  cent,  solution  for  24  hours 
(.">  per  cent,  in  the  case  of  Bac.  subtilis).  Very  little  effect 
is  produced  by  more  dilute  solutions,  such  as  0*15  per  cent 
The  action  is  due  to  the  phenyl  group  and  triple  bond, 
and  is  intensified  by  substituting  an  aldehyde  group  for 
the  carboxyl  group,  the  development  of  various  bacteria 
being  retarded  by  a  0-04  per  cent,  solution  of  phenyl- 
propiolic  aldehyde. — C.  S. 

English  Patent. 

Size  from  resin  and  other  materials  [for  paper-making] 
and    bye- products    [disinfectant]  ;     Apparatus    fur     the 

manufacture  of .     A.  Bigland.     Eng.  Pat.  14,402, 

July  12,   1905.     See  next  page. 

United  States  Patent. 

Disinfecting  compound.  J.  W.  England,  Assignor  to 
Smith,  Kline  and  French  Co.,  Philadelphia,  Pa.  U.S. 
Pat.  S17.166,  April  10,  1906. 

A  combination  of  mercuric  iodide  and  lithium  iodide  is 

claimed.     The  compound  is  soluble  in  water,  alcohol  and 

•ether,  without  decomposition. — W.  P.  S. 

French  Patents. 

Organic  substances  :  Oxidation  of  by  partial  com- 
bustion. J.  Walter.  Fr.  Pat.  360,785,  Oct.  11,  1905. 
Under  Int.  Conv.,  Oct.  27,  1904. 

Fob  the  partial  combustion  of  gaseous  organic  substances, 
chiefly  for  the  manufacture  ol  formaldehyde,  the  gases 
or  vapours  arc  intimately  mixed  with  air  and  steam  before 
being  introduced  into  the  heating  chamber.  Means  are 
provided  for  maintaining  constant  temperatures  in  the 
heating  chamber,  the  temperature  depending  on  the 
composition  and  velocity  of  the  current  of  gases,  the 
quantity  of  steam  used  and  the  sectional  area  of  the 
chamber.  The  steam  acts  as  a  diluent,  preventing 
explosions,  absorbing  the  excess  of  heat  of  combustion 
and  facilitating  condensation  of  the  product.  In  certain 
<:ases  suitable  catalytic  agents  may  be  used.    The  heating 


,i„.,    may   consist  of  a   bundle    of    tubes    heated 
externally.— J.  F.  B. 

ointment    o%     pasti     for    disinfecting     purpc 
Proust  of  making  [Peat  tor].     J.  Kessler  and  I 

Fr.  Pat  860,174,  Dec.  7.  1906. 
IM:.  obtained  by  tin-  distillation  of  peat,  is  added  to  the 

soap,  ointment,  .V  r.        U  .  I'.  S. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

{Continued  from  page  442.) 

Sulphite   wood   pulp   wasti    liquors;    Contribution  to 

mistry    of  H.    Krause.     Chcm.    Ind.,    1906, 

29.  217  '  ■-'•-':. 
By  the  Mitscherlich  process  the  wood  is  boiled  for  a  long 
tune  at  a  temperature  of  116°  — 120"  C.  by  iicui-  01 
closed  steam  coils,  whereas  in  the  Ritter-KeUner  pro 
it  is  boiled  for  a  much  shorter  time  at  a  temperature  of 
I ",ii  l:t."i  ('.  by  means  of  direct  steam.  The  principal 
organic  constituent  of  the  waste  lyes  is  tin'  calcium  sail 
of  lignin-sulphonic  arid.  but.  corresponding  to  the  higher 
temperature  of  digestion,  the  Ritter-KeUner  liquor  has 
a  darker  colour  and  contains  more  furfural  and  generally 
more  sulcus  than  the  Mitscherlich  liquor.  Fehling's 
solution  is  not  suitable  for  the  detection  of  sugars  m  tb.6 
liquors,  since  the  lignin  derivatives  exert  a  reducing 
action  even  in  the  Bold.  Xylander's  bismuth  solution, 
\cr.  is  not  reduced  by  the  lignin  bodies,  and  can  be 
employed  for  the  detection  of  the  sugars.     The  separation 

t  i  lie  sugars  is  best  effected  by  evaporating  the  liquor 
in  presence  of  barium  carbonate  to  a  past  \  on  tency, 
mixing  the  product  with  sand,  and  extracting  the  sugar 
by  exhaustion  three  to  six  times  in  succession  with  hot 

11  per  cent,  alcohol.  The  author's  observations  showed 
that  in  both  processes  of  digestion  the  liquors  from  wood 
boiled  in  the  autumn  contained  about  double  as  much 
sugar  as  those  obtained  in  the  spring.  The  waste  liquors 
tin  free  furfural,  pentosans  and  pentoses;  the 
lignin  constituents  of  the  liquors  yield  no  furfural  on 
distillation  with  hydrochloric  acid.  In  addition  to  the 
pentosans  and  pentoses,  the  liquors  contain  hexosans 
and  hexoses.  Amongst  the  sugars  present,  the  author 
has  identified  xylose,  mannose,  galactose,  levulose  and 
traces  of  dextrose.  The  following  table  shows  the  results 
of  analyses  made  of  two  liquors  obtained  in  the  autumn 
by  the  two  processes: — 


Mitscherlich. 


Ritter-Kellner. 


per  cent. 
0-01 
0-40 
0-21 
1-48 
0-47 

0-28 
0-01 

per  cent. 
0-02 
0-29 
0-49 

Total  sugars 

1-47 
0-41 
0-48 
0-25 

0-01 

trace 

The  author  has  aiso  investigated  to  a  certain  extent 
the  lignin  derivatives  of  the  liquor.     On  the  addition  of 
bleaching    powder    to    the    liquor    acidified    with    hydro- 
chloric   acid,    a    cldoro   derivative    was    obtained,    which 
after  purification   by  alcohol  and  ether,   showed  a  com- 
position  corresponding   with  the   formula,  CogHggClSO^' 
This  and  other  derivatives  of  lignin-sulphonic  acid  : 
the   peculiarity   of   being   soluble   in   alcohol   only   when 
acidified,    whereas    the    presence    of   acid    decreases    their 
solubility  in   water.     The  author  found   that   on   1" 
the  liquors  with  dilute  caustic  potash,  the  greater  poi 
of  the  combined  sulphur  was  split  off,  without  apparently 
any  profound  decomposition.— J.  F.  B. 

English  Patents. 
Paper  ;    Coating  and  drying .     S.  Stephan,  London 


V.  Rolier.  Paris.     Eng.  Pat.   7766,  April  12, 
The  paper  is  wouud  off  the  reel  and  is  coated  on  a  drum. 


From  P. 
1905. 
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the  axle  of  which  is  hollow  and  non-rotatory,  and  com- 
municates with  a  vacuum  chamber  on  the  one  hand. 
and  with  a  perforated  part  of  the  wall  of  the  coating-drum 
on  the  other  hand.  The  coated  paper  then  passes  to  a 
drying  apparatus  consisting  of  a  stack  of  guide  rolls 
between  which  hot  air  is  circulated.  The  drying  arrange- 
ment is  so  constructed  that  the  rolls  touch  the  paper  on 
the  uncoated  side  only.  After  passing  round  the  drying 
apparatus  several  times,  the  web  of  paper  reaches  the 
centre  of  the  stark  sufficiently  dry  to  be  reversed  by  a 
reversing  guide-roll,  and  it  then  passes  with  its  uncoated 
side  uppermost  to  a  second  coating  machine,  and  thence 
to  a  second  drying-stack,  after  which  it  is  stretched  and 
reeled  in  the  usual  way. — J.  F.  B. 

Paper  :  Manufacture  of .     R.  Binns,  South  Windham, 

Conn..  U.S.A.  Bag.  Pat.  1-2.413.  June  15,  1905. 
Under  Int.  Con  v..  June  18,  1904. 

See  U.S.  Pat.  7S5,704  of  1905  ;  this  J.,  1905,  511.— T.F.B. 

Size  from   resin   and  oth  r   matt  rials  [for  paper-making] 
and    bye-products    [disinfectant]  :     Apparatus    for    the 

manufacture    of .     A.    Bigland,    Liverpool.     Eng. 

Pat.  14,402,  July  12,  1905. 
The  resin,  or  a  mixture  of  resin,  fats  and  oils,  is  mixed 
with  a  suitable  quantity  of  alkali  or  alkali  carbonate 
and  boiled  in  a  closed  vessel.  The  latter  is  provided  with 
stirrers  and  a  tube  leading  from  the  top,  through  which 
the  gases  (chiefly  carbon  dioxide)  and  volatile  products 
rated  are  drawn  off  by  the  action  of  a  vacuum  pump. 
The  gases,  &c,  are  passed  through  condensers,  and  a 
chamber  where  the  liquid  portion  is  separated.  The 
es  are  then  pumped  into  the  bottom  of  a  vessel  con- 
taining water,  by  which  a  quantity  of  volatile  oils  is 
separated.  Means  are  provided  for  collecting  the  gases 
for  further  use.  As  soon  as  the  saponification  is  finished, 
or  nearly  so,  the  mass  is  withdrawn  from  the  bottom  of 
the  vessel  and  pumped  into  a  second  closed  vessel  where 
the  boiling  is  continued  until  no  more  gases  and  volatile 
matters  are  evolved,  the  upper  part  of  the  vessel  being 
provided  with  a  pipe  leading  to  the  condenser.  &c,  for 
the  collection  of  these  products.  The  liquid  portion 
separated  from  the  gases  may  be  used  for  disinfecting 
or  other  purposes. — YV.  P.  S. 

United  States  Patents. 

Wood :    Process  of  treating for  the   production   of 

paper  pulp,  terpenes  and  resinous  substances.  G.  P. 
Craighill  and  G.  A.  Kerr.  Assignors  to  N.  C.  Hanson, 
jun.,  Lynchburg,  Va.  U.S.  Pat.  817,960,  April  17, 
1906. 

Wood  is  "  chemically  treated  "  at  a  moderate  temperature 
to  fix  the  volatile  acids  and  oils,  and  to  expel  the  terpenes  ; 
the  solution  containing  the  resinous  substances,  acids, 
&c,  is  then  withdrawn  and  worked  up,  and  the  residue 
is  treated  first  with  caustic  soda,  then  with  sodium  car- 
bonate, and  is  finally  bleached  with  sodium  hypochlorite 
to  form  paper  pulp. — T.  F.  B. 

Paper  pulp;    Manufacture  of .     M.  le  Normant  des 

Varannes  and  A.  E.  de  Vains,  St.  Vincent  de  Blanzat, 
France.     U.S.  Pat.  818,206,  April  17,   1906. 

See  Eng.  Pat.  505  of  1905;    this  .)..   L906,  195.— T.  F.  B. 

Geii.max  Patents. 

VegetabU    materials  of  all  lands,  e.g.,  straw,  wood,  Ac; 

Proi king     up foi     papei  : king. 

Werschen-Weissenfeleer  Braunkohlen  A.-G.     Ger.  Pat. 

166,411,  Feb.  18,  1904. 
(  i,.um  is  made  for  the  application  to  the  purpose  men- 
tioned in  the  title  of  the  "  sodium  or  potassium  comnounde 
of  creosote"  (Kreosotnatron  oder  Kali),  or  similar  sub- 
stances obtained  in  the  treatment  or  distillation  of  t  us 
of  different  origin  with  caustii  oda  or  caustic  potash 
solution.     It  is  claimed  that  these  substances  are  superior 

to  the  reagents  usually  employed,   as  they  di Ive  the 

encrusting  substances  of  the  vegetable  materials  without 
attacking    the    cellulose ;     and    also    that    owing    to    the 


presence  of  phenols,  the  ill  odour  produced  by  organic 
sulphur  compounds  is  suppressed.  The  reagents  can  be 
employed  either  directly,  or  preferably  after  dilution 
with  water  and  separation  of  the  so-called  "  neutral 
creosotes,"  which  interfere  with  the  subsequent  bleaching 
process. — A.  S. 

Fibrous  substanct  s  ['•  rtili  ■-.  leather,    oapi  r.  dec]  ;    Process 

for   waterproofing .     Chem.   Fabr.   Florsheim.   Dr. 

H.    Xoerdlinger.     Ger.    Pat.    166,350,    May    12,    1904. 
V..  page  475. 
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[Continued  from  page  443) 

Morphine.  VII.  Conversion  of  thebaine  into  codeinone 
and  cod,  ine.  L.  Knorr  and  H.  Horlein.  Ber.,  1906,  39, 
1409—1414. 
Codeinone,  which  is  obtained  by  the  oxidation  of  codeine 
by  chromic  acid  or  permanganate,  is  related  to  thebaine 
in  the  same  way  as  morphine  is  to  codeine,  thebaine  being 
the  methylic  ether  of  the  enolic  form  of  codeinone.  One 
of  the  methoxyl  groups  of  thebaine  is  very  easily  hydro- 
lysed  with  the  production  of  codeinone  as  the  ketonic 
form.  The  codeinone  can  then  be  converted  into  codeine 
by  reduction.  This  hydrolysis  takes  place  when  thebaine 
is  boiled  for  a  short  time  with  dilute  sulphuric  acid  or  even 
on  standing  in  the  cold.  Codeinone  is  the  primary  product 
of  the  hydrolysis,  the  conversion  being  analogous  to  the 
hydrolysis  of  alkyl-vinyl  ethers  of  the  aliphatic  series, 
which  are  split  up  into  alcohols  and  aldehydes  or  ketones. 
The  main  products  of  the  acid  hydrolysis  of  thebaine,  viz., 
thebenine  and  morphothebaine,  are  secondary  products. 

—J.  F.  B. 

Hydroxycodeine  ;     The    splitting    of by     complete 

methylation.  L.  Knorr  and  YV.  Schneider.  Ber.,  1906, 
39,  1414— 1420. 
Codeine  yields  two  oxidation  products,  codeinone  (see 
preceding  abstract)  and  hydroxycodeine.  Whilst  the- 
former  shows  a  close  relationship  to  thebaine,  the  latter 
presents  a  complete  analogy  to  codeine  in  its  reactions. 
Like  codeine,  hydroxycodeine  is  very  stable  towards 
boiling  acetic  anhydride,  with  which  it  yields  a  diacetyl 
derivative.  On  complete  methylation  by  Hofmann's 
method  it  behaves  like  codeine.  The  methyliodide  of 
hydroxycodeine.  on  boiling  with  caustic  soda  solution, 
yields  a  methine  base,  hydroxymethylmorphimethine, 
which  is  split  up  on  boiling  with  acetic  anhydride.  The 
nitrogenous  product  of  the  decomposition  is  ethanol- 
dimethylamine,  whilst  the  non-nitrogenous  product  is 
methyldiacetyl-trihydroxyphenanthrene.  The  trihydroxy- 
phenanthrene,  from  which  this  is  derived,  bears  the  same 
relation  to  morphol  as  hydroxycodeine  does  to  codeine, 
i.e.,  one  of  its  hydroxyls  is  the  same  as  was  attached  during 
the  oxidation  of  codeine  to  hydroxycodeine.  Codeinone, 
when  split  up  by  boiling  with  acetic  anhydride,  yields 
3-methoxy-4.0-diaeetyldihydroxyphenanthrene  which  con- 
tains, in  addition  to  the  two  hydroxyls  of  morphol,  the 
alcoholic  hydroxyl  of  codeine.  The  identification  of  the 
trihydroxyphenanthrene  from  hydroxycodeine  will  lead 
to  the  orientation  of  the  hydroxyl  group  of  codeine  which 
is  still  undetermined. — J.  F.   B. 

Essential  oils;    Influence  of  the  season  of  distilling  and 

hybridation  on  tht  composition  of  some .    A.  Bircken- 

stock.     Monit.  Scient.,  1906,  20,  352—356. 

The  differences  between  French  and  Algerian  oil  of  rue 
have  been  attributed  to  different  botanical  origin  of  the 
plants  ;  such,  however,  is  not  the  ease  :  the  differences 
arise  entirely  from  the  different  seasons  in  which  the  oils 
are  distilled,  French  rue  being  distilled  in  autumn  and 
Algerian  in  spun/  and  early  summer.  Algerian  rue 
distilled  in  spring  gave  an  oil  of  sp.  gr.  0-8440;  optical 
rotation,  -  4' ;  freezing  point.  -  1 1  C.  :  whilst  when  it  was 
distilled  in  autumn  the  oil  had  a  sp.  gr.  ot  0-837  ;  optical 
rotation,  +<<     40'  ;     and   freezing   point,    +9-7:    G,   thus 
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iihlins   the   I  i .-: i .  1 1  oil   fairly  closely.     French  oil 

onh  considered  pure  when  the  head 
on   I  ID   per   cent,  i    i~   dexl  It  i--  shown, 

however,  thai  when  rosemary  is  . li>t i!l«-< I  at 

Vpril     June),  the  first    |o  percent,  of  the 
over  is  always  la>\  o-  rotator)  ;   it  is  co 
\   probable  that  t  he  oils  i  ontain  I  he  same    ■ 
e  at    «  liate\  cr  season   the)    are  ilisl  illed  .     ill     sprii 
n  i-  i-pinene  which  is  more  ahundant  in  the  oil,  whifsl  in 
autumn      i/-pinene     preponderates.     Spanish      rosemary 
distilled  in  spring  gave  a  dextro-rotatorj  oil,   the   rotator) 
i  of  n  liieh  w  as  consider  ibl\      n   iter  than  th 
produced    in   autumn:     the   Spanish   oil    was 
terised   by  it-  containing  more  terpenes  than  the   Pre 
the   lir>t    fractions  (2(1   per  cent.)   consisted   aln 
entirely    of    pinene.     S  'imens    ol  oil, 

ined  from  the  French  and  Italian  Alps,  showed  a 
S  to  0-8829,  optical  rotation,  8  to 
they  contained  about  50  per  cent,  of  Minalool  and  20 — 3D 
ut.  of  linalyl  acetate.  A  series  of  hybrid  plants  was 
traced,  linking  the  aspic  and  lavender,  and  essential  oils 
«crc  obtained  from  these,  a  series  being  obtained  passing 
from  the  true  oil  of  aspic  (sp.  gr.,  0-92  and  ajj      +  10 

•rue    oil    of    lavender    (sp.    gr.,    0-89,    aj>         7      30'  : 
s,  45  mi  cent.]  :  the  char  Is  are 

es  of  tables,  showing  the  gradual  inert 

iters  from  2  to  3  per  cent,  in  the  oils  of  aspic  to  10—45 

per  vent,  in  the  pure  lavender  oils.     It  is  pointed  oul  that 

pure  oils  of  aspic  may  show  an  optical  rotation  ol      1     1"  . 

the    first  In    per   cent,    of    the    distillate    being    dextro- 

iy.— T.    F.    B. 

Olio    oj    rose.       London    Essence    Co.'s    Report,    March, 

1906,  9. 
An  otto  of  rose,  distilled  in  a  special  manner  in  Bulgaria, 
was    found  amount    of    phenylethyl 

alcohol.  Its  characteristics  were:  Sp.  gr.  (30  15  I, 
0-884;  optical  rotation.  — 2  :  congealing  point,  18-5°C.  ; 
m.  pt..   Hi    ('.  ;    content  of    stearoptene  mi.    pt.    33-5°' 

r  cent.;  ester  value.  81-li :  alcohol  value.  236-4; 
iodine  value,  157-2.  The  otto  appears  in  no  way  inferior 
to  those  free  from  phenylethyl  alcohol. — T.  F.  B. 

>il.     London     Essence     Co.'s     Report,     March, 
1906,  7. 

Several  samples  of  linaloe  oil  of  authentic  origin  were 
found  to  be  dextro-rotatory.  Two  typical  samples  gave 
the  following  figures: — Sp.  gr.,  0-8825,  0*8775;  optical 
rotation.  +4  30',  +  :>  10  :  acid  value.  0-9,  1-4;  • 
value.  11-5.  9-8;  refractive  index.  1-4041.  1-4608.  The 
determination  of  linalool  in  one  of  the  samples  by  acetyl- 
ation  gave  a  result  equivalent  to  68-5  per  cent. — T.  F.  B. 

Cardamim  oil.     Feist.  Apoth.-Zeit.,  1905,  832.      London 
Essence  Co.'s  Report. 

The  essential  oil  distilled  from  Cardamine  amara  con-i-i- 
almost  entirely  of  one  of  the  sulphur  compounds 
characteristic  of  this  type  of  plant.  It  yields  a  crystalline 
ite  of  m.  pt.  134:  — 135  C.  The  sulphur  content 
of  the  oil  agrees  with  the  formula.  C5H12N2S,  suggesting 
that  the  compound  is  a  secondary  butyl  thiocyanate. 
The  fresh  herb  contains  about  0-35  per  cent,  of  oil. 

— T.  F.  B. 


— .     Kline  and  Fenwick.  Amer. 
Essence   Co.'s    Report,    March, 


'  ba  cil  ;    African   — 

.1.     1  harm. ,-     London 
1906,  5. 

The  specific  gravity  of  African  copaiba  varies  let  ween 
0-991  ai  d  '  •  99,  and  the  oil  content  between  43  and  45 
per  cent.  The  sp.  gr.  of  the  oil  is  0-928,  and  the  optical 
rotation  +  5  45  .  a  figure  considerablv  lower  than  that 
usually  given.— T.  F.  B. 

:c-Jin  ;    Adulteration  of  with     paraxhloro-aeet- 

anilide.     C.  Man-rich.     Ber.  Pharni..   1906,   57. 

ectmen  of  phenaeetin,  having  the  abnormal  m.  pt. 
119  — 120  C.  and  containing  5-S9  per  cent,  of  chlorine, 
Was  found  to  be  adulterated  with  1>  per  cent,  of  para- 
chloro-acctanihde.     The  impurity  was  isolated  by  treat- 


ment with  ether,  and  rocrystalli 

-  i,t d    mm  -    from    boiling    wal  'hus 

1      in.     pt.     175       177      '        bad     tin 
'    II. t  INO,  and   Bjavi     i    bl  '    colour  when  bo 

with  strong  Bulphuric  acid.     J.  0.   B 

,  ,,/  th-   ■  '.  I      R. 

Boehm.     Chem.  [nd.,  1900,29,  172     176;    189     197. 
!  i      luthor  gives  a  detailed  bibliogi  - 
rel  il  big  to  the  discovi 

n  uiiknow a  earl h  metal  in  a  '  from 

l;  ,-i :  mstedl  in  1 751  and  ming 

eri  im    by    Berzt  Hue 
bibliography   is   divided   into    I  ing   sections 

Histoi  :    history  i 

I  ol  thorium  ;    history  ol  zirconium.     A.  S. 

Morphiiu  ;      Cha    ■  iour     reaction     of . 

1>.  Radulescu.     Will.,   p 

Ethyl  glyoxylate  :   C)  of .     At 

,,/  .      L.   J. 

Simon  and  ti.  Chavanne.     Will.,  page  W'j 

.,■/  alcohol  in  formald 

.,/ ' .      O.   Blank  and   H.   Finkenbeiner.      .Will.. 

500. 

Acetone;    Determination   oj .     A.   Jolles.      Will., 

page  500. 

/;  Uyl  chlo  '  i  oj in  //'»' 

Bd.   of  Trade  J..   May    10,    1905. 

\    Hi  rCB    Royal  Decree,  dated    April    9,     190  mpts 

iport   duty,  subject   to  eert.nu  conditions,  butyl 
for  use  in  the  manufacture  of  artificial   musk. 
Application  for  exemption  must  be  made  to  the  Minister 
of    Finance   by    the    manufacturer   desiring    to    use    the 
substance  in  his  factory.  [1-B-] 

English  Patents. 

pounds.     E.  C.  Qemmensen  and  A.  H.  C. 

lleitmann.  Detroit.  U.S.A.     Eng.  Pat  7840,  April  12, 
1905. 
See  U.S.  Pat.  814,693  of  19011 ;  this  J  ,  1906,  392.— T.F.B. 

■lies  and  oxalic  acid  :    P  making .     F.  A. 

Feldkamp,   South  Orange,    U.S.A.     Eng.    Pat.   22,225, 
Oct   31.   1905. 
See  U.S.  Pat.  802,980  of  1905  ;  this  J..  1905,  1254.—  T.F.B. 

Borneol  esters  and  isobomeol  esters;    Production  of  . 

J.   Y.  Johnson.   London.     From    Badische  Anilin   and 

Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.     Eng. 

Pat.  6606,  March   19,    1906. 

PiNENE  hydrochloride   is   stated   to   be   converted   into   a 

mixture  of  borneol  ester  and  isobomeol  ester,  containing 

no  chlorine  compounds,  by  boiling,  under  a  reflux  condenser, 

with  a  zinc   salt  of  an  organic   acid   in   presence   of  an 

organic  acid.     The  following  proportions  may  be  used  : — 

100  parts  of  pinene  hydrochloride,  55  parts  of  zinc  formate 

and  3m>  parts  of  90  per  cent,  acetic  acid.     Alter  boiling 

for  three  or  four  hours,  the  mixture  d  to  stand 

lor  some  time  and  the  acetic  acid  is  distilled  off  in 

The  residue  is  washed  with  water  and  distilled,  the  mixture 

-  distilling  over  between  102   and  H'5   C.  (12  mm.). 

— T.  F.  B. 

French  Patents. 

Ethyl    alcohol    from    acetyUm  :      P  »f    . 

M.  J.  A.  Jonas.  M.  L.  Desmonts,  L.  P.  I.  Deglatigny,  and 
L  A.  Dubosc.     Ft.  Pat.  360,18  15,  1905. 

A. .  etylene   2as   is   passed   into   a   solution   of  a   normal 
mercuric    salt,    causing    the     pi-    ipitation    of    mercury 
tylide.     On  boiling  this  liquid,  the  acetylide  d 
-     .     ei  iting   aldehvde   ami   re-forming   the   mercuric 

salt.     The  aldehyde  can  be  reduced  to  alcohol  by  sodium 

amalgam. — F.  Shdn. 
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At  tic  acid  from  acetylene  ;   Preparation  of .     M.  J.  A. 

Jonas,  M.  L.  Desmonts.  L.  P.  I.  Deglatigny,  and  L.  A. 
Dubosc.     Fr.  Pat.  360,249,  Feb.  17.  1905. 

Aldehyde,  prepared  by  the  method  described  in  the 
previous  patent  (Fr.  Pat.  360,180  of  1905).  is  oxidised 
directly,  or  by  catalytic  agents,  to  acetic  acid. — F.  Shdn 

French  Patents. 

a-fi-Substituted   glycidic   esters   and   ketones  :   Synthetical 

preparation   of .     G.   Darzens.     Fr.   Pat.   3150.513, 

Feb.  25,   1905. 

a-;3-SrBSTiTUTED  glycidic  esters  are  produced  by  the 
condensation  of  aldehydes  or  ketones  with  an  ester  of  an 
acid  containing  a  halogen  or  acetyl  group  in  the  reposition, 
under  the  influence  of  an  alkali  ethylate  or  of  sodium 
amide.  The  reaction  takes  place  according  to  the 
equation : 

R.CO.R'  +  R."CHX.COOC2H5  = 
R.CR'— CR".COOC„H3  +  HX. 

\o/ 

The  «-i3-glycidie  esters  so  produced  are  saponified  and  the 
free  acids  are  said  to  be  decomposed  by  heating  with  the 
production  of  ketones  of  the  type  R.R.'CH.C  :O.CH2.R" 
and  evolution  of  carbon  dioxide.  Certain  of  these  ketones 
are  utilisable  for  the  production  of  perfumes. — J.  F.  B. 

Chloroform  :    Process  for  preserving .  from  air  and 

light  ami  eventually  indicating  its  decomposition.  J.  P. 
Breteau.  Second  Addition,  dated  Nov.  18,  1905,  to 
Fr.  Pat.  353,858,  June  30,  1905  (tins  J..  1905,  1083  and 
1254). 

The  "  indicator "  may  be  interposed  between  the 
chloroform  and  the  stopper  of  the  vessel  containing  it,  or 
fixed  to  the  stopper  or  even  itself  form  the  stopper. 
Cinnamic  acid  and  inosite-mono-methyl  ether  are  added 
to  the  list  of  preservative  agents. — W.  P.  S. 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  444.) 

Development  with  diaminophenol  in  acid  solution  and  in 
alkaline  solution  in  presence  of  alkalis  or  their  substitutes. 
A.  and  L.  Lumiere  and  A.  Sevewetz.  Bull.  Soc.  Franc. 
Phot.,  1906,  22,  76.     Phot,  j.,  1906,  46,  168. 

An  aqueous  solution  of  amidol  (diaminophenol  dihydro- 
chloride)  acquires  considerable  developing  powers  when 
sufficient  sulphite  is  added  to  saturate  the  hydrochloric 
acid,  notwithstanding  the  presence  of  free  sulphur  dioxide. 
The  reducing  power  of  the  developer  is  much  increased 
by  adding  just  sufficient  sulphite  to  completely  convert 
the  sulphur  dioxide  into  bisulphite  :  the  increase  is  still 
greater  if  sufficient  alkali  hydroxide  or  carbonate  is  added 
to  form  the  normal  sulphite.  The  addition  of  further 
quantities  of  sulphite,  even  to  saturation,  does  not 
produce  an  alkaline  developer  ;  when  more  than  6  parts  of 
sulphite  are  used  to  one  of  amidol,  the  leducing  power  does 
not  increase;  in  fact,  above  20  parts  to  one,  it  decreases. 
The  sulphite  in  the  normal  developer  may  be  in  great 
part  replaced  by  alkali,  without  diminution  of  the  reducing 
power.  The  reducing  power  of  the  "  normal  "  developer 
may  be  considerably  increased  by  adding  alkalis  or  their 
substitutes,  particularly  ammonia,  lithium  carbonate  and 
acetone.  The  acidity  of  amidol  developers  appears  to  be 
in  no  way  connected  with  their  reducing  powers. — T.  F.  B. 

I),  celoj  i  rs  :   Action  of  alkalis  in  organic .     A.  and  L. 

Lumiere   and   A.   Sevewetz.     Bull.    Soc.   Franf.    Phot., 
I' ,  22.  32,     Phot. '.].,  1906.  46.  169. 

The  three  caustic  alkalis  (lithia,  soda  and  potash)  may  be 
used,  in  equimolccular  weights,  with  the  same  reducing 
agent,  to  produce  developers  having  the  same  reducing 
power,  but  alkali  carbonates  and  other  substitutes  for 
alkalis  (e.g.,  acetone  or  trioxymethylene)  must  be  used  in 


much  greater  quantity  (see  Sheppard,  this  J.,  1906,  444). 
The  same  reducing  effect  can  be  obtained  with  equi- 
molccular weights  of  the  various  reducing  agents,  but 
only  by  adding  variable  quantities  of  an  alkali.  The 
following  list  gives  the  reducing  agents  arranged  according 
to  the  quantity  of  alkali  hydroxide  required,  metoquinone 
taking  the  least  : — Metoquinone,  metol-quinol,  p-amino- 
phcnol,  p-phenylenediamine.  hydramine,  pyrogallol, 
quinol.  catechol,  metol.  eikonogen.  edinol,  adurol,  glycin. 
With  alkali  carbonates,  on  the  other  hand,  the  order  is 
somewhat  different,  being  as  follows; ; — Metoquinone, 
metol-quinol.  metol,  pyrogallol.  eikonogen,  adurol,  edinol, 
quinol,  catechol,  glycin.  Incomplete  solution  was 
obtained  with  p-aminophenol  and  hydramine,  and 
p-phenylenediamine  is  not  included  in  the  list,  since  it 
most  probably  combines  with  the  hydrobromic  acid 
liberated  before  the  latter  decomposes  the  sodium 
carbonate,  and  the  hydrobvomide  thus  formed  is  not 
decomposed  by  alkali  carbonate,  but  only  by  alkali 
hydroxide.— T.'  F.  B. 

Gelatin  ;     The   "  tanning  "   of during    development, 

esptciallu  with  "  puro"  [pyrogallol].  A.  and  L.  Lumiere. 
Brit.  J.  Phot.,  1906,  53,  285—286. 

It  is  generally  considered  that  pyrogallol  developers  alone 
possess  the  property  of  rendering  gelatin  insoluble  during 
development.  When  gelatin  or  a  negative  developed  by 
another  developer  is  immersed  in  a  pyrogallol  developer, 
no  "  tanning "  occurs  after  an  hour,  but  after  several 
days,  with  access  of  air.  both  become  insoluble.  Aqueous 
solutions  of  pyrogallol  and  other  developers  have  no 
tanning  action  on  gelatin  after  a  month's  immersion,  even 
with  access  of  air,  but  solutions  containing  alkali  car- 
bonate and  sulphite,  when  air  is  present,  all  produce  more 
or  less  tanning ;  in  absence  of  air  no  tanning  occurs. 
Quinone  is  the  cause  of  this  tanning  action,  a  0-5  per  cent, 
solution  rendering  gelatin  insoluble,  even  with  exclusion 
of  air.  It  thus  appears  to  be  the  property  of  the  pyro- 
gallol developer  of  rapidly  absorbing  oxygen,  which  favours 
the  tanning  of  gelatin.  It  is  probable  that  the  oxidation 
products  formed  during  development  with  other  reducing 
agents  than  pyrogallol  e.re  decomposed  by  the  sulphite 
present,  and  hence  cause  no  tanning  under  the  ordinary 
conditions.— T.  F.  B. 


English  Patent. 

Gelatin  emulsion  papers  ;    Manufacture  of  sensitised . 

L.  Robiesek,  Vienna.     Eng.  Pat.  7093,  April  11,  1905. 

See  Fr.  Pat.  353,349  of  1905  ;   this  J..  1905,  1031.— T.  F.  B. 


French  Patent. 

Photographs  in  colours  ;  Production  of and  poly- 
chrome screens  for  use  therein.  C.  L.  A.  Brasseur. 
First  Addition,  dated  Oct.  24,  1905,  to  Fr.  Pat.  349,742, 
Dec.  30,   1904. 

A  sheet  of  glass,  to  which  a  layer  of  sodium  silicate  has 
been  applied,  is  coated  with  a  very  thin  film  of  bichromated 
gelatin,  dried,  and  coated  with  a  layer  of  collodion 
containing  a  solvent  common  to  the  nitrocellulose  and  to 
the  gelatin  (e.g.,  glacial  acetic  acid),  in  such  a  quantity  as 
to  firmly  cement  the  two  layers  together.  The  whole  is 
now  exposed  to  light,  washed  with  water,  and  a  sensitive 
collodion  layer,  containing  the  necessary  colouring  matter, 
is  applied  to  it.  The  plate  is  then  exposed  beneath  a 
negative,  fixed  (or  developed  and  fixed),  and  again  coated 
with  further  sensitive  collodion  layers  and  treated  as 
before  to  supply  the  other  colours.  (See  Eng.  Pat.  21,210 
of  1904  ;    this  J„  1905,  1190.)— T.  F.  B. 


.  German  Patent. 

Dyestuffs  of  the   cyanine   series;    Process    of    preparing 

sensitising .     Meister.  Lucius  und  Pruning.     Ger. 

Pat.  107,770,  May  26,   1903.     IV.,  page  471. 


1808] 


I  i     \\i!      i  sr>  0SI\  I  -,    m  ITCHES    ,v 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

(Continual  from   pa        II  ■ 

Hing  <•/   M.l.K.    Rifles;     Report  on   the  -   t 

Minister  of  Defence,  Victoria,  By  C.  W.  II, ike  and 
T.  K.   Lyle. 

\  m  ubeb  of  riQes  lui \  in l:  burst  whilst  being  fired,  the 
authors  were  requested  by  the  Minister  of  Defence  to 
enquire  into  the  circumstances,  and  if  possible  to  ascertain 
the  cause  iif  the  accidents.      Previous  t"  this,   the   New 

th  Wales  Military  Board  ami  a  Victoria 
Board  had  held  enquiries,  and  although,  on  the  whole, 
their  reports  were  of  a  negative  character,  a  certain 
amount  of  suspicion  had  been  thrown  on  the  design  of  the 
ML.  E.  rule.  The  acci  lents  had  been  ascribed  by  them 
to  the  presence  of  flaws  in  the  cartridge  cases,  on  the 
strength  of  the  base  of  which,  they  supposed,  depended  the 
direction  which  the  force  of  explosion  would  actually 
take.  It  is  shown,  however,  that  the  so-called  "  flaws," 
were  effects  which  might  be  produced  in  any  cartridge 
case  on  tiring,  especially  with  excessive  pressure. 

In  the  reports  of  the  evidence  taken  by  these  Boards, 
it  is  shown  that  one  of  the  rifles  still  contained  a  bullet, 
although  a  bull's  eye  had  been  registered  on  the  target 
at  which  aim  had  been  taken.  Examination  showed  that 
this  extra  bullet  in  some  instances  had  still  remained  in  the 
cartridge  case,  that  it  had  never  engaged  the  rifling  of  the 
gun,  and  that  its  base  had  been  deformed  by  fusion. 
Moreover,  there  were  distinct  marks  where  the  bullet 
had  been  stabbed.  These  facts  suggested  to  the  authors 
the  possibility  of  there  having  been  two  bullets  in  the 
original  cartridge.  Calculations  showed  that  such  an 
occurrence  would  result  in  excessive  pressure  within  the 
explosion  chamber,  and  a  burst  might  be  expected, 
although  the  foremost  bullet  might  be  ejected. 

In  order  to  test  the  "two-bullet"  theory,  cartridges 
were  made  with  an  additional  bullet  inside  the  brass  case, 
both  upright  and  reversed.  The  latter,  on  tiring,  burst 
the  rifle,  whilst  the  former  severely  strained  the  bolt 
action.  In  the  burst  rifle,  the  effects  were  identical  with 
those  produced  by  the  accident.  A  quantity  of  the 
ammunition  which  caused  the  accident  was  accordingly 
procured,  and  on  examining  it,  over  100  double-bulleted 
cartridges  were  found.  The  original  cause  was  finally 
traced  to  an  automatic  machine  by  means  of  which  the 
nige  had  been  "  bulleted." 

It  is  pointed  out  that  the  error  would  have  been  avoided 
had  some  system  of  weighing  the  tilled  cartridges  been 
used,  and  also  by  a  more  accurate  system  of  gauging, 
since  the  faulty  cartridges  were  all  found  to  be  too  high  to 
gauge. — B.  J.  S. 

yHwus  acid  ;    Oxidation  of  •  by  hydrogen  peroxide. 

Determination  0/  nitrate  in  presence  of  nitrite.  [Deter- 
mination of  nitrogen  in  nitrocellulose.]  M.  Busch. 
XXIII.,  page  499. 

H<  at-test  papers  ■  Supply  of .     Home  Office  Circular, 

May   14,   1906. 

This  circular,  which  is  issued  by  the  Explosives  Depart- 
ment, states  that,  in  consequence  of  certain  applications 
that  have  been  made  for  the  supply  by  Dr.  Dupre  of  heat- 
te*t  papers,  it  has  been  decided  that  these  papers  will  be 
supplied  to  any  firm  desiring  to  obtain  the  same,  at  a 
price  of  10s.  6d.  per  thousand.  It  is  necessary  that  heat- 
test  papers  should  be  kept  for  one  month  before  being 
■  d  for  use,  and  it  is.  therefore,  desirable  that  require- 
ments, if  any,  should  be  notified  one  month  before  the 
papers  are  required.  In  accordance  with  the  hea'. 
memorandum,  the  papers  should  be  kept  in  the  dark, 
and  will  remain  good  for  six  months  or  more,  but  should 
be  tested  from  time  to  time  in  the  manner  described. 

English  Patents. 

■  powders  :   Imjits.  in .    A.  T.  Cocking 

Kvnoch,  Ltd.,  Birmingham.  Eng.  Pat.  15,-364,  July  26, 
1905. 

The  object  of  the  invention  is  to  produce  a  propeliant 


ng  ..•noil  ballistics,  which  on  combustion   pi     ' 
solid  residue  which  will  act  as  a  lubricant  and  neati 
the  combust  ton.     The  explosi 

by  incorporating  nitroglycerin  (30  i"  pari  and  nitro- 
cellulose (50  -60  parte)  with  2-5  ad  2-5 
parts  ol  olive  oil,  the  latter  being  used  to  lower  the  tempera- 
ture of  explosion. 

A  carbonate  of  an  alkali  or  alkaline-earth  metal,  or  a 
salt  which  on  combustion   will   produce  a  carbonate,  is 

een  f  01 
use  a  mixture  of  a  barium 

of  barium  carbonate,  and  a  |>,.t  i-simn  -alt  - >  1 1 1 1  1  ■  u t  t.o 
give  0-55  part  •>!  pol  issium  carbonate  :    thus,  0-9  part  of 

-simn  tartrate  may  be  used  together  with  1-0  pari 
barium  tartrate.     Tho  explosive  is  tin. illy  manufactured 
in  the  form  described  in  Eng.  Ph.    12,892    .:    1905    (this 
J.,  1906,  337).— B.  J.  S. 

Steel  guns ;   Protection  of from  the  erosive  effects  of 

cordite  and  similar  gates.     O.  C.  J.  Topp.      Eng.  Pat. 
12,635,  June  19,  1905.     XLS.,  page  484. 

United  States  Patent. 

I .-  Process  for  completely  exploding  high . 

H.  von  Dahmen,  Vienna.     U.S.  Pat.  818,939,  April  21, 
1906. 

The  invention  consists  in  the  use  of  a  mixture  of  lead 
peroxide,  sulphur,  carbon  and  potassium  nitrate  as  an 
exploder  for  high  explosives,  such  as  picric  acid  and  gun- 
cotton. 

The  exploder  is  either  mixed  with  the  high  explosive 
or  enclosed  in  a  tube  and  inserted  into  it,  firing  being 
effected  by  means  of  a  gunpowder  fuse. — B.  J.  S. 

French  Patents. 

Explosives ;    Process  for  the  production  of  new  military 

and   mining .     Dinamite   Xobel   Soe.    Anon.     Fr. 

Pat.  360,787,  Oct.  17,  1905.     Under  Int.  Conv.,  Not.  9, 
1904. 

Dicyandiamidine.  guanidine  nitrate,  nitroguanidine  and 
nitrosoguanidine  may  be  used  as  cooling  agents  in  pro- 
pellants,  and  result  in  lower  temperatures  of  explosion 
without  loss  of  ballistics.  Thus  29  parts  of  nitroguanidine 
may  be  incorporated  with  45  parts  of  nitroglycerin  (or 
nitrobenzene)  and  30  parts  of  nitrocellulose.  These 
'  compounds  may  also  be  mixed  with  picric  acid,  and  thus 
give  powerful  explosives  which  are  not  sensitive  to  sho.k. 
The  following  mixture  is  given :  30 — 60  parts  of  nitro- 
stuauidine,  0 — 20  parts  of  potassium  nitrate,  20  parts  ■: 
picric  acid,  0 — 40  parts  of  ammonium  nitrate,  0 — 10  , 
of  dinitrotoluene.  Manganese  dioxide,  aluminium  and 
nitronaphthalene  may  also  be  introduced,  and  the  mixture 
may  be  protected  from  moisture  by  adding  resin  or  shellac. 
To  prepare  nitroguanidine,  dicyandiamide  is  converted 
by  dilute  sulphuric  acid  into  dicyandiamidine,  and  the 
re-nlting  solution,  after  precipitation  with  barium  car- 
bonate and  filtration,  is  boiled  for  a  long  time  and 
evaporated.  The  guanidine  carbonate  thus  obtained  is 
nitrated  with  a  mixture  of  fuming  nitric  and  fuming 
sulphuric  acids. — B.  J.  S. 

Explosives ;     Method  and   apparatus   for   measuring   the 

velocity  of  detonation  of .     H.  Mettegang.     Fr.  Pat. 

359,865,  Xov.  27,  1905. 
In  order  to  measure  the  velocity  of  detonation  of  an 
explosive  such  as  dynamite,  a  modification  of  Siemens' 
apparatus  for  measuring  small  intervals  of  time  is  used. 
The  apparatus  consists  of  a  series  of  induction  coils, 
B1,  B2,  B3,  with  one  secondary  terminal  of  each,  conn- 
to  a  revolving  drum,  F.  coated  with  lampblack.  The 
other  secondary  terminals  are  connected  with  a  series 
of  bright  metallic  points,  E1,  E2,  E3,  which  are  placed 
close  to  the  surface  of  the  drum.  The  positive  leads  of 
the  primary  of  each  coil  are  made  to  cross  the  charge  of 
explosive,  A,  the  velocity  of  detonation  of  w  hich  is  require  I. 
and  may  be  connected  through  a  resistance  of  electric- 
lamps,  D,  to  a  main  circuit.  At  the  moment  the  current 
in  the  primary  is  interrupted,  a  stream  of  sparks  is  set 
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up  in  the  secondary,  which  impinge  on  the  black  surface 
of  the  drum.  By  this  means  the  time  required  for  the 
explosive  to  burn,  from  the  point  at  which  one  primary 
wire  crosses  it  to  the  next,  is  recorded  on  the  drum. 

-B.  J.  S. 

Explosives;     Manufacture    of    ammonium    nitrate . 

G.  Reschke.  Fr.  Pat.  360,349,  Dec.  12,  1905. 
AMMONIUM  nitrate  can  be  utilised  for  fire-damp  explosives 
by  mixing  it  with  a  quantity  of  carbonaceous  matter 
greater  by  1  per  cent,  than  the  amount  required  to  give 
carbon  monoxide  and  hydrogen  as  products  of  explosion. 
If  required,  a  nitro-body,  except  nitroglycerin,  may  also 
be  added,  in  quantity  greater  by  3  per  cent,  than  the 
amount  necessary  to  give  carbon  monoxide  and  hydrogen. 
Suitable  mixtures  are  as  follows: — (1)  Turmeric,  40-8 
per  cent.  ;  ammonium  nitrate,  59-2  per  cent.  (2)  Sugar, 
35  per  cent  ;  ammonium  nitrate,  65  per  cent.  (3) 
Dinitrobenzene,  1  per  cent.  ;  fennel  flour  (farine  de 
fenouil),  30  per  cent.  ;  ammonium  nitrate,  69  per  cent. 
(4)  Dinitrobenzene,  1  per  cent.  ;  naphthalene,  12  per 
cent.  ;    ammonium  nitrate.  87  per  cent. 

The  process  of  grinding  should  be  carried  further  than 
with  ordinary  ammonium  nitrate  explosives.  By  varying 
the  proportion  of  carbonaceous  matter,  explosives  of  any 
required  degree  of  power  can  be  obtained,  which  are 
cheap  and  not  deliquescent. — B.  J.  S. 


XXIII.— ANALYTICAL    CHEMISTRY. 

(Continued  from   page  4-16.) 

INORGANIC— QUANTITATIVE. 

Zinc  ;     Titration    of with    potassium    ferrocyanide. 

E.   Murmann.     Z.   anal.   ('hem..   1906,  45,   174— IS  1. 

The  author  has  investigated  the  magnitude  of  the  errors 
which  occur  in  titrating  zinc  with  potassium  ferrocyanide, 
using  a  uranium  salt  as  indicator.  He  finds  that  the 
presence  of  large  quantities  of  salts,  in  particular  am- 
monium chloride,  only  slowly  increases  the  amount  of 
ferrocyanide  required  by  a  given  quantity  of  zinc  solution. 
Increasing  quantities  of  hydrochloric  acid  similarly 
increase  the  ferrocyanide  necessary,  but  the  acid  cannot 
be  used  in  larger  quantities  than  20  c.c.  to  100 — 150  c.c. 
of  liquid.  To  avoid  the  presence  of  nitric  acid  it  is  advis- 
able to  use  uranyl  chloride  instead  of  uranyl  nitrate  as 
indicator.  Zinc  salts  and  potassium  ferrocyanide  can  be 
titrated  directly,  using  the  uranium  salt  indicator  in  the 
solution  instead  of  the  more  lengthy  drop  test  method. 
The  solution  is  maintained  almost  boiling,  excess  of 
ferrocyanide  is  first  added,  giving  a  brown  coloration 
and. the  solution  is  then  titrated  back  till  this  changes  to 
blue  grey,  the  transformation  being  quite  sharp.  Molyb- 
denum and  tungsten  salts  were  found  to  be  unsuited  for 
use   as   indicators. — E.  F.  A. 

Cadmium  :    Determination  of .  in  a  volatile  or  organic 

salt.     H.  Baubigny.     Comptes  rend.,   1906,  142.  959— 
961. 

If  the  solution  to  be  treated  contain  a  chloride  or  bromide, 
the  author's  method  (this  J.,  1906,  394)  is  no  longer 
applicable,  because  the  sulphide  obstinately  retains 
traces  of  chloride  or  bromide,  which  are  volatilised  during 
the  incineration  of  the  filter.  In  such  cases,  after  thorough 
washing,  the  sulphide  is  rinsed  off  the  filter,  allowed  to 
settle  out.  and  the  washings  (almost  free  from  sulphide,  and 
practically  free  therefore  from  contained  halide)  decanted 
through  the  filter,  which  can  then  be  incinerated 
without  loss.  The  sulphide  is  next  added,  and  the 
conversion  into  sulphate  proceeded  with. 

In  the  case  of  organic  salts  there  is  no  difficulty.  To 
the  solution  an  excess  of  sulphuric  acid  is  added.  If 
the  organic  acid  lie  insoluble,  it  is  precipitated  and  filtered 
off ;  if  soluble,  its  presence  in  solution  does  not  interfere 
with  the  carrying  out  of  the  process  as  described. — J.  T.  D. 

Nickel ;     Quantitative    determination    of    small    quantities 

of in  organic  substances.     H.   W.   Armit  and  A. 

Harden.     Roy.  Soc.  Proc,  1906,  77B,  420—423. 

The  method  may  be  divided  into  three  stages — (1) 
incineration.  (2)  separating  and  (3)  estimating: 

Ashing. — The  substance  is  evaporated  to  dryness  in  a 
porcelain  crucible  over  a  water-bath,  further  dried  by 
heating  in  a  hot  air  oven  or  with  a  Bunsen  flame,  burned 
over  a  Fletcher  burner  and  incinerated  in  the  blow-pipe 
flame.  The  ash  is  evaporated  to  dryness  on  the  water- 
bath  with  10  c.c.  of  pure  hydrochloric  acid,  this  process 
being  repeated,  and  is  then  extracted  with  water  con- 
taining a  small  amount  of  hydrochloric  acid. 

Separation. — The  iron  and  the  phosphates  are  first 
removed  by  precipitation  with  excess  of  ammonia  and 
filtration,  and  the  process  is  repeated  three  times,  the 
precipitate  being  redissolved  each  time.  The  method  of 
procedure  varies  somewhat  according  to  the  tissues 
investigated.  The  united  filtrates  are  evaporated,  the 
residue  dissolved  again  in  dilute  hydrochloric  acid  and 
saturated  hot  with  sulphuretted  hydrogen.  The  filtrate 
from  the  precipitated  sulphides  is  evaporated  to  dryness, 
redissolved  in  water  and  the  nickel  precipitated  with 
pure  sodium  hydroxide.  The  nickel  oxide  is  washed, 
dissolved  in  hydrochloric  acid  and  the  solution  made  up 
to  a  definite  volume. 

Estimation. — The  best  results  were  obtained  using 
a-dimethylglvoxime,  which  forms  a  scarlet  red  compound 
with  nickel  in  presence  of  ammonia,  as  a  colorimetric 
indicator.     To  a  few  c.c.  of  the  nickel  solution  0-5  c.c.  of 
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ammonia  and  i!,5  c.c.  of  dimethylglyoxime  nri  idded, 
rod  nftei  development  o(  the  colour  tin-  whole  in  diluted 
to  30  c.c.  and  compared  with  standards.  The  method 
1ms  tin-  advantages  over  the  ammonium  sulphide  method 
that  small  traces  oi  iron  do  not   interfere  with  the  final 

ii.    smaller   quantities   oi    nickel    can    be   accuia 
estimated  and  it  is  easier  to  work  in  a  bad  light  with  the 
pink  than  with  the  brown  colora) E.  I'.  A. 

lid  acid;    Oxidation   o/ hy  hydr< 

mination  o/  nitrat*    in  presena   of  nitrite, 
minatit  n  in    nitrocellulose.]     M.     Busi  b. 

Ber.,  1906,  39.  1401—1402. 
Nitrous  acid  in  scid  solution  is  oxidised  quantitativelj 
and   almost    instantaneously  to  nitric  acid   by   hydro 
■  i  roxide  al  in      "A  i '.     Tl  e  nitric  acid  maj  I  e  deterra 

rimetrically  as  nitron  nitrate(see  this  J.,  1905,  291,  158, 

63S).     For  the  determination  of  nitrite  by  this  method, 

lantitj   oi  the  substance  containing  0-1—  0-2  grm.  oi 

nitrite  is  dissolved  in  abotit  50  c.c.  of  water,  20  c.c.  of  a 

:  i  ent.  neutral  solution  of  hydrogen  peroxide  are  adi 

the  mixture  heated  to  7<    C. ;  20  c.c.  of  pure  2  per  cent. 

-  ilphuric  acid  arc  then  introduced  at  the  bottom  of  the 

lining   vessel,   1  \    means  of  a   dropping  funnel,   the 

liquid   is   heated    nearly    to    boiling,    and    the   nitric   acid 

precipitated  by  12  c.c.  of  nitron  acetate  solution. 

For  the  determination  of  nitric  acid  in  presence  of 
nitrous  acid,  the  latter  is  determined  in  a  portion  of  the 
solution  by  titration  with  permanganate.  In  another 
portion  the  nitrous  acid  is  oxidised  bj  hydrogen  peroxide, 
and  the  total  nitric  acid  is  then  determined  as  nitron- 
nitrate 

I  or  also  gives  a   preliminary  note  on  a   new 

method  for  the  determination  of  nitrogen  in  nitrocellulose. 
By  boiling  nitrocellulose  with  caustic  alkali  solution  in 
presence  ot  hydrogen  peroxide,  the  whole  of  the  nitrogen 
is  obtained  in  the  form  of  nitrite  and  nitrate.  On  acidify- 
ing the  solution,  the  nitrous  acid  is  oxidised  by  the  hydro- 
gen peroxide,  and  the  total  nitrogen  in  the  form  of  nitric 
acid  can  be  determined  bv  precipitation  as  nitron  nitrate. 

—A.  S. 


0S6ANIC— QUALITATIVE. 

Walnut  nil  ;    Detection  of  foreign  oils  in  .     P.  Bala- 

voine.     Schweiz.  Woch.  Chem.  und  Pharm.   1906,  44, 
K4— 226. 

The  author  lias  carried  out  some  tests  with  the  method 
of  Bellier  (Ann.  I'him.  anal,  appl.,  1005,  52).  based  on 
the  insolubility  of  the  solid  fatty  acids  in  70  per  cent, 
alcohol,  for  the  detection  of  admixture  of  other  oils  with 
walnut  oil.  One  c.c.  of  the  oil  to  be  tested  is  treated  in  a 
test-tube  with  5  c.c.  of  alcoholic  solution  of  potassium 
hydroxide  (Hi  grms.  in  100  c.c.  of  92  per  cent,  alcohol)  ; 
a  similar  tube  is  prepared  with  the  same  quantity  of 
walnut  oil  of  known  purity  :  the  two  tubes  are  heated. 
side  by  side,  on  the  water-bath,  without  boiling,  until  the 

is  dissolved  ;  they  are  then  corked  and  heated  at 
Til  C,  for  30  minutes.  Exactly  enough  25  per  cent. 
acetic  acid,  is  then  added  to  neutralise  the  amount  of 
potassium  hydroxide  present.  The  tubes  are  then 
recorked,  and  placed  in  a  bath  at  25  C.  until  their  contents 
have  reached  that  temperature.  They  are  then  removed 
to  another  bath  at  17"  — 19;  C.  and  frequently  agitated, 
the  time  at  immersion  being  noted.  Under  these  con- 
ditions pure  walnut  oil  requires  a  markedly  longer  cooling 
before  showing  a  precipitate  of  fatty  acids  than  an  impure 
sample.  Poppyseed  oil  approaches  nearest  to  walnut  oil 
in  the  solubility  of  its  fatty  acids,  but  an  addition  of  10 
per  cent,  of  this  oil  to  walnut  oil  will  hasten  the  formation 
ot  the  precipitate  by  three  to  four  minutes.     An  adniixture 

per  cent,  of  olive  oil  causes  a  precipitate  six  minutes 
before  one  forms  in  the  standard  with  pure  oi!  ;  5  per 
cent,  of  sesame  oil,  nine  minutes  sooner;  5  per 
cent,  of  cottonseed  oil,  10  minutes  ;  5  per  cent,  of  anu  his 
oil,  niue  minutes  sooner.  It  is  found  that  walnut  oil 
which  has  been  kept  for  some  time  produces  the  precipitate 
sooner  than   that   freshly   prepared. — J.  O.  B. 


.,,,    in   alimi  ntai  r/   pi 
Optical  mtth  d  foi  ihi   rfi  d  ction  <</  J.   \  illi    and 

E,    Derrien.      Hull.   SoO.   Mum.,    1906,  35.   239     246. 

Tut.  method  on  th<  fa<  tthatfiuoi    I  Ided 

to  methtemoglobin  alter  the  spectrum  oi  the  lattei   and 

,,i-.    i  ien  ii  ate  absorption  band  to  appe  ir  in  thi 

part  ot  the  spei  n  mi i.     The  met  ha  mo  it  ion  usi  -l 

is  prepared  by  treating  defibrinised  blood  with  four  timet 

olume  ni  i'i    pei   cent,   potassium  oxalate  solution, 

ring   (he   mixture  and   adding   a   trace  oi    potassium 

ferricyanide  to  the  filtrate.     The  reagent   thus  obtained 

idded  to  th luti. in  to  1"'  tested  in  the  propot  I  ion  "t 

I  c.c,  to  26  •■■'■■  and  the  solution  then  examined  ipectro- 
seopically;     the    solution    under    ,■■  must    be 

clear,  colourless  and  deprived  previou  \  of  any  con- 
stituents which  would  precipitate  the  blood  reagent.  In 
the  case  of  wine,  100  c.c.  of  the  latter  are  evaporated  until 
all  the  alcohol  has  Keen  removed,  water  is  added  to  make 

up  the  original  \i.li i,  the  solution  is  treated  with2gi 

oi   freshly   precipitated    mangani   ■    dioxide  and   filtered; 

:,n  c.O.   ot   the  filtrate  are  then    mixed   with   ."i  c.c.  of  egg- 

albumin  dissolved   in   twice   its   volume   of    1 

potassium    oxalate    solution,     the     mixture    is    heated    to 

boiling,  cooled  and  filtered  ;  25  c.c.  oi  the  filtrate  arcnow 

treated    with    1    C.C.    "1    the    bl Ire.ieent.    and    examined 

with  the  spectroscope.  In  testing  beer  it  is  auffii 
to  deprive  the  beverage  ot  its  alcohol  and  carbon  dioxide, 
and  then  to  add  the  reagent,  whilst  milk  simply  req 
curdling  and  filtering  before  adding  the  reagent.  To 
detect  Duorides  in  butter  a  portion  of  the  sample  is 
i  ised  with  a  little  water  and  heated,  the  aqueous  portion 
filtered,  and  the  filtrate  treated  with  the  reagent.  In 
the  case  of  meat,  the  solution,  obtained  on  macerating 
the  sample  with  water,  is  boiled,  filtered,  and  the  iiltrate 
used  for  the  test.  It  is  stated  that  the  method  will 
detect  the  presence  of  u-ns  grm.  of  sodium  fluoride  per 
litre  of  wine,  &e. — VV.  1'.  S. 


Morphine;     Characteristic   colour    reaction   of   .     D. 

Kadulescu.     Bui    Soc.    de   Sciinte   din    Bucuresci,    14, 
602—605.     Chem.  Centr.,  1906,  1,  1378. 

If  to  a  solution  containing  morphine  a  fragment  of 
sodium  nitrite  and  some  acid  be  added,  and  then  before  the 
evolution  of  gas  has  ceased,  the  liquid  be  made  alkaline 
with  a  concentrated  solution  of  potassium  hydroxide,  a 
coloration  varying  from  pink  to  deep  ruby  red,  according 
to  the  quantity  of  morphine  present,  is  produced.  The 
coloured  substance  is  not  extracted  by  ether,  chloroform, 
carbon  bisulphide  or  benzene.  The  coloration  disappears 
on  acidifying  the  solution,  but  reappears  if  alkali  be  added 
to  the  acid  liquid,  provided  the  latter  has  not  been  allowed 
to  stand  for  too  long  a  time.  It  is  stated  that  one  part 
of  morphine  in  300,000  can  be  detected  by  this  reaction. 

— A.  S. 


Ethyl  glyoxylate  ;   Characli  ristic  reaction  of .     Action 

oj  ammonia  on  the  ether  and  its  </'■  L.  J.  Simon 

and  G.  Chavanne.      Comptes  rend..  1906,  142,  930—933. 

Ethyl  glyoxylate  treated  with  aqueous  ammonia  forms 
a  precipitate  which,  at  first  white,  passes  through  yellow, 
orange  and  red  tints,  becoming  finally  a  bluish-black. 
At  the  same  time  the  ammoniacal  fluid  assumes  a  dark 
red  hue.  The  change  takes  place  slowly  in  cold  solutions, 
rapidly  on  heating,  and  is  also  brought  about  by  ammonium 
carbonate,  sulphate  or  chloride,  provided  alkali  be  also 
added.  The  precipitate  forms  a  dull  black  substance, 
('4H9C>4X3.  winch  dyes  cotton  and  silk  a  dirty  blue  violet, 
the  colour  being  fast  to  soap,  but  not  to  light.  The  esters 
of  other  closely  related  acids  do  not  give  the  coloration, 
which  thus  allows  of  a  delicate  test  for  ethyl  glyoxylate. 
It  is  not,  however,  shown  by  the  salts  of  glyoxylic  acid 
or  by  other  derivatives  not  containing  the  ester  group, 
whilst  ammonia  converts  derivatives  obtained  from  the 
aldehydic  portion  of  the  molecule,  into  amides  whi  li 
show  no  such  coloration.  The  coloration  resembles  in 
some  ways  the  murexide  test  for  uric  acid. — E.  F.  A.   j 
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OSGA  NIC—QUANTITA  TI  YE. 

New  method  for  the  quantitative  determination  of 

.     A.  Jolles.     Z.  anal.  Chem.,  1906,  45.  196—204, 

The  method  is  based  on  the  estimation  of  the  furfural 
formed  on  distilling  pentoses,  1  y  means  of  bisulphite,  the 
excess  of  bisulphite  being  determined  with  iodine.  The 
adverse  influence  of  excess  of  acid  and  salts  on  the  titrations 
rendered  a  modification  of  Tollen's  hydrochloric  acid 
distillation  method  necessary.  The  pentose  is  heated 
with  hydrochloric  acid  in  a  flask  through  which,  steam  is 
driven  throughout  the  operation,  care  being  taken  to  keep 
at  least  100  e.c.  of  liquid  in  the  flask.  The  distillate  is 
measured  and  an  aliquot  portion  neutralised  with  caustic 
soda  and  left  for  two  hours  with  an  excess  of  bisulphite 
which  is  susequently  titrated  back  with  iodine  solution. 
The  presence  of  any  large  excess  of  acid  or  of  inorganic 
salts  renders  the  titration  inaccurate. — E.  F.  A. 

Cocoa ;     Determination    of    jat    in    .     Tschaplowitz. 

Z.  anal.  Chem..  1906.  45.  231— -235. 
Is  extracting  fat  from  cocoa  with  ether,  the  difficulty  is 
often  experienced  that  the  ether  only  percolates  through 
the  mass  very  slowly  and  but  partially  attacks  and 
extracts  the  unbroken  oil  cells.  The  author  carries  out 
the  extraction  in  a  boiling  flask,  of  about  SO  c.c.  content, 
with  a  long  r.eck,  which  is  graduated  from  73  to  77  c.c. 
Enough  cocoa  to  yield  from  1 — 2  grins,  of  oil  is  weighed 
into  the  flask  and  boiled  for  a  few  minutes  with  10 — 15  c.c. 
of  alcohol,  whereby  it  becomes  finely  divided.  About  as 
much  ether  is  added  and  the  boiling  repeated,  after  which 
the  flask  is  filled  up  with  ether,  well  shaken  and  stood 
aside.  When  the  solid  matter  has  subsided,  50  c.c.  of  the 
clear  liquid  are  removed  with  a  pipette  and  evaporated 
to  dryness.  The  oil  is  redissolved  in  a  little  ether,  filtered 
through  cotton  wool  and  weighed  after  drying. — E.  F.  A. 

Methyl  alcohol  in  formaldehyde  solutions;    Determination 

of  .     O.  Blank  and  H.  Finkenbeiner.     Ber..  1906, 

39,  1320—1327. 
The  commercial  40  per  cent,  solutions  of  formaldehyde 
generally  contain  12 — IS  per  cent,  of  methyl  alcohol,  which 
prevents  them  from  becoming  turbid  in  cold  weather. 
The  methyl  alcohol  is  determined  in  an  indirect  manner 
by  combustion  by  chromic  acid.  One  grin,  of  the  formal- 
dehyde is  weighed  out  and  is  then  added  to  a  mixture 
of  50  e.c.  of  a  2.N-solution  of  chromic  acid  and  20  c.c.  of 
pure  concentrated  sulphuric  acid.  After  standing  for 
about  12  hours,  or  a  shorter  time  if  heat  be  employed, 
the  liquid  is  diluted  to  1  litre  and  50  c.c.  are  titrated  with 
N/10  thiosulphate  after  the  addition  of  a  crystal  of 
potassium  iodide.  The  total  quantity  of  oxygen 
consumed  being  thus  determined  and  the  percentage  of 
formaldehyde  being  known,  the  quantity  of  methyl 
alcohol  can  be  calculated. — J.  F.  B. 

Acetone;   Determination  of .     A.  Jolles.     Ber.,  1906, 

39.  1306—1307. 
The  solution  of  acetone  is  treated  with  three  or  four  times 
the  necessary  quantity  of  a  standardised  solution  of 
sodium  bisulphite,  and  the  excess  of  bisulphite  is  titrated 
back  with  iodine  after  30  hours'  standing.  The  reaction 
is  based  on  the  combination  of  1  mol.  of  acetone  with 
1  mol.  of  bisulphite  with  the  production  of  the  sodium  salt 
of  the  corresponding  sulphonic  acid  (compare  similar 
method  for  furfural,  this  J.,  1906,  201).  The  reaction 
proceeds  more  slowly  than  in  the  case  of  aldehydes  and 
the  duration  of  contact  cannot  be  curtailed  ;  it  is,  there- 
fore, advisable  to  conduct  a  blank  experiment  with  the 
bisulphite  solution  under  the  same  conditions,  in  order 
to  correct  any  alterations  in  its  value. — J.  F.  !;. 
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Carbon     suboxides.     Berthelot.     Comptes     rend.,     1906, 


Berthelot. 
142,    533- 


Comptes     rend.. 
-537. 


should  form  polymerides  analogous  to  compounds  of 
the  acetylene  series.  This  series  of  suboxides  should  by 
pyrogenetic  reactions  give  rise  to  new  series  of  com- 
pounds containing  less  oxygen.  In  conformity  with  this 
supposition  the  following  suboxides  of  carbon  are  already 
known  to  exist  (compare  following  abstract). 

The  suboxide.  C403,  corresponding  to  an  anhydride  of 
tartaric  acid  was  first  discovered  by  Brodie  and  subse- 
quently investigated  by  Berthelot.  On  heating,  this 
forms  a  compound,  C803.  corresponding  to  an  anhydride 
of  dihydro.xyphthalic  acid,  which,  in  turn,  when  exposed 
to  heat,  forms  other  suboxides  richer  in  carbon.  Lastly, 
the  existence  of  a  compound.  C20,  corresponding  to  glycollio 
anhydride,  was  indicated  by  the  author  in   1891. 

— E.  F.  A. 


Carbon    suboxide.     I. 
Ber..    1906, 


O.    Diels    and    B.    Wolf. 
39.    6S9— 697. 


The  analogy  between  carbon  monoxide  and  methylene 
is  pointed  out  and  on  this  supposition  carbon  monoxide 


Ethyl  malonate,  when  heated  with  phosphorus  pentoxide, 
is  decomposed  into  ethylene,  carbon  dioxide,  and  a  new 
gas, — carbon  suboxide.  This  is  most  conveniently  pre- 
pared by  slowly  distilling  ethyl  malonate  in  a  vacuum  of 
12  mm.  over  a  large  excess  of  phosphorus  pentoxide 
heated  to  about  300°  C.  Any  unattacked  ester  is  retained 
in  a  well-cooled  wide  test-tube  through  which  the  pro- 
ducts of  the  reaction  pass  to  a  specially  constructed  piece 
of  apparatus  cooled  in  liquid  air  in  which  ethylene,  carbon 
dioxide,  and  the  new  product  are  condensed.  Its  contents 
are  subsequently  allowed  to  boil  away  at  ordinary  tem- 
peratures, when  the  carbon  suboxide,  now  a  colourless 
liquid,  remains  behind.  The  greatest  care  must  be  taken 
to  exclude  all  traces  of  moisture. 

Carbon  suboxide  is  a  colourless,  refractive,  mobile  liquid 
having  a  pungent  acrolein  or  mustard-oil  like  smell. 
The  vapour  has  an  irritating  effect  on  the  eyes,  nose,  &c. 
It  boils  at  +  7  C.  and  burns  with  a  smoky  blue  flame.  It 
has  the  composition  C302,  is  monomolecular  and  probably 
has  the  formula  0C:C:CU  ;  when  exploded  with  2  vols,  of 
oxygen,  it  produces  3  vols,  of  carbon  dioxide. 

Carbon  suboxide  behaves  as  an  anhydride  of  malonic 
acid  and  has  the  properties  of  an  unsaturated  substance. 
Both  in  constitution  and  properties  it  resembles  the 
nickel  tetracarbonyl  described  by  Mond,  Langer,  and 
Quincke  (this  J.,  1890,  808).  It  dissolves  in  water, 
forming  malonic  acid.  Mixed  with  aniline  in  ethereal 
solution,  the  formation  of  malonanilide  takes  place  even 
below  0"  C.  An  ethereal  solution  of  ammonia  converts 
it  almost  instantaneously  into  malonamide.  It  reacts 
with  anhydrous  gaseous  hydrogen  chloride  to  form. 
malonyl  chloride. 

\\  hen  kept  for  a  day  of  two  at  153  C.  the  liquid  at  first 
colours  yellow,  then  yellow  flakes  are  formed  and  finally 
the  whole  is  converted  into  a  dark  red  solid,  which, 
when  powdered,  is  almost  black  and  contains  about 
52  per  cent,  of  carbon.  This  dissolves  in  cold  water  with 
a  remarkable  intense  eosine-red  coloration.  The  decom- 
position takes  place  much  more  rapidly  at  37"  C,  a  hard 
blackish-red  product,  containing  about  75  per  cent,  of 
carbon,  being  obtained.  This  is  only  partially  soluble 
in  water  and  gives  a  dark  brown  solution.  At  101)  C. 
the  decomposition  is  instantaneous.  The  first  product 
is  probably  identical  with  the  compound  C403,  and  the 
latter  with  the  compound  C803,  described  by  Berthelct 
(see  preceding  abstract). — E.  F.  A. 


Prizes. 

The  Council  of  the  Society  of  Overs  and  Colourists 
announce  that  funds  have  been  placed  at  their  disposal 
for  distribution,  in  the  form  of  prizes  for  the  solution  of 
technical  problems. 

List  of  Problems  a>d  Prizes. 

1. — Prize  of  £20  for  a  full  investigation  of  the  average 
degree  of  tendering  brought  about  in  cotton  yarn  of 
various  qualities  by — 

(a)  Cross  dyeing  with  acid  colours  ;    and 

(b)  Dyeing  Aniline   Black, 

with  the  object  of  fixing  standards  for  the  trade. 


:  II,    19015.] 


IK  \M     l:l   PORT. 


B01 


Jin 


•j.     Prize  "i  £10  for  .1  practical  method  of  bo  >■ 
at  preparing  cotton  yarn  as  to  oauae  n   to  resist   direcl 

1  ton  colours,     (The  object   desired  is  tin 
craction  of  a  pattern  or  mixed  effeet  in  the  piece  dyeing 
oi  all  cotton  goods.) 
8.     Prize  01  £10  for  a  practical  method  oi  dyeing  full 

oui    on  1  otton,  fast  to  rubbing. 
1.     Prize  "i  ili  1  for  a  practical  method  ol  0  rasing  kemps, 
when  present  in  yarn  or  piece  goods,  to  take  the  dyi 
Ij  with  the  accompanying  wool. 
5.     Prize  of  £20  for  a  full  investigation  ol  the  mordant- 
ing properties  ol  various  tannin  materials,  more  especially 
\-  to  tlic  relative  affinit]  for  cotton  oi  the  tannins 
of  palls,  myrabolams,  sumach,  divi-divi,  &c. 

\s  to  the  relative  fastness  of  the  '"lour-  lakes 
produced  with  these  tannins  and  basic  colours,  in  con- 
junction with  antimony,  tin.  and  iron. 

(.■I  As  to  the  best   method  of  determining  by  volu- 
metric analysis,   or  other   means,   thru    relative  mor- 
danting  power. 
6. — Prize  ot  £20  for  a  cheap  and  practicable  method  of 

ins  a  j 1  black  on  Tussur  silk. 

Prize  of  i.'.">* '  for  s  practical  method  of  so  trc 
ith    some    non-deliquescent     substance,    cotton     piece 
ods  dyed  logwood  Mark  and  heavily  filled,  asto  rendi 
Bm  mildew  proof  in  tropical  climates  without  imps 
oloui  or  finish. 

irs  may  obtain  further  details  relating  to  this 
1  application  to  the  hon.  secretary  of  the  Societi 
govt  rnin ij   On    award   0)    the 
conditii  ns  to  '     /«'  "/   litors. 

(1)  The  prizes  are  open  to  all,  irrespective  of  nationality. 

(2)  Papers   will   be   accepted    in    English,    French,   or 
rman. 
(3     VII   papers,  &c,  sent  in  for  competition   mu  I    bi 

delivered  free  to  the  Honorary  Secretary  oi  the  > 
On  or  before  December  31st,  1906. 

|  li  A  Committee  of  three  or  rive  adjudicators  will  be 
appointed  by  the  Council  for  each  problem.  No  person 
directly  or  indirectly  connected  with  the  preparation  ot 
any  paper  sent  in  for  competition  shall  accept  office  as 
an  adjudicator  for  that  problem.  The  names  of  the 
Committers  of  Adjudication  will  be  published  in  the 
Journal   of  the   Society  immediately  alter  appointment. 

(5)  The  donors  of  any  particular  prize  shall  have  the 
right  of  appointing  one  member  of  the  Committee  of 
Adjudication  for  that  prize,  such  appointment  to  be 
subject  to  the  approval  of  the  Council.  In  cases  in  which 
the  donors  exercise  this  right,  the  number  of  members 
appointed  by  the  Council  under  Rule  4  will  be  reduced 
to  two  or  four  respectively. 

(ill  All  papers,  patterns,  drawings.  &c,  sent  in  for 
competition  should  be  enclosed  in  a  sealed  envelope 
bearing  outside  the  number  of  the  problem,  and  the 
motto  of  the  competitor.  This  envelope  will  not  be 
opened  until  the  adjudication  is  to  be  made.     The  paper 


must  also  be  ac ipanied  bj   a  I  slope 

ring  the  same   motto  and  contain  name  and 

address  ol  the  1  ompetitor. 

Ever]  petitor  bj  submitting   bis  work,  ! 

.   leave   himself  entirely    in   I  I 

nuttee  of  Adjudication,  wh  a<  cepted 

rial. 

(8)  If  a  question  is  not  completely  solved,  a  compel 

1    awarded  s   portion  01   the   prize  offered,  and  it 

several  competitors  have   at   the  same   time  Bolved   the 

Hue   problem   satisfactorily,   the   prize   may   be  divided 

amongst   them  in  equal  or  unequal   pan.-,  according  to 

pective  value  oi  the  work  submitted,  at    the  sole 

Hon  of  the  Adjudicating  Committee. 

(9)  No   work   already    published,  may    be   entered   for 
ompetition,  and  uo  work  sent   in  for  competition  may 

In-    published    until   after   adjudication.        The   deposit 
ot    the    work    with    the    Society     secures    for    the    aut 
priority   of   discovery   from   the   date   at   which    it 
deposited. 

10)   Every   competitor  has   the   right    to   take  out  a 

01  bis  pi '"  1  --  or  invention,  but  the  S01  ietj  reserves 

to  itself  the  prior  right,  after  the  adjudication   has  been 

le,  of  publishing,  either  in   whole  or  in   part,  any  of 
the  work  submitted.     As  the  patent  law  of  most 
requires  thai  the  invention  should  not  have  been  published 
previously  to  the  date  of  application,  competitors  who 
desire  to  patent      their  inventions   should   do  so   before 

ember  31st,   1906,  the  Society  declining  all  respoi 
bility  in  tins  matter.     In   cases   where  an   unci, tor  has 

1  twarded  prize  by  the  Society  before  it  is  patented, 
he  may  request  that  the  publication  oi  his  paper  be 
adjourned  for  any  period  no!  exceeding  313  months. 

(11)  The  Society  will  endeavour,  as  far  as  possible, 
to  return  unsuccessful  papers  to  the  competitors,  but 
they  accept  no  responsibility  under  this  head. 

I  be  Hon.  Secretary  of  the  Society  will  be  glad  to  com- 
municate with  anyone  desiring  to  include  further  problems 
ill  the  above  list. 

Ernest  T.   Holdsworth,   Hon.  S   < 
10,  Jlerton  Koad,  Bradford 


Trade  Report. 

Switzerland  ;    Import  Trade  of  . 

For.  Ofi.  Ann.    Series,   No.  3572. 

The    subjoined    table    shows    the    particulars    of    certain 
imports  during  the  years  1904-05  :  — 


Articles. 


Quantity. 


Value. 


1905 


Quantity. 


Value. 


Iron  and  ironware    Tons 

Leather  and  leather  goods   , 

Mineral  produce 

r  and  brass  goi   is    

Aluminium,  zinc.  tin.   nickel  and  lead  co,.ds   .  . 

Druggists'  sundries  and  chemicals 

Colouring  materials 

soaps  and  iats    

Manure,  rags  and  fodder 

Paper  and  paper  goods 

Pottery  and  china  goods „ 

Alimentary  products (  Galls. 

:    


L8, 

1.7011 

in. Toil 
94,400 
12.300 
20  -ii  I 
1117,300 
16,400 
- 

28,777,100 


2.612.800 

349,100 

1,164,000 

6,100 

3,507,500 

3.170,400 

Ton 

8,800 

497.500 

10.500 

1,423  200 

103,900 

2H2.600 

13,600 

546.100 

. 

532.200 

143.30H 

477. 9UU 

274.000 

50,500 

11.9SI4.800 

1,07 

1.454,200 

4','  -  - 

3,171,400 

1,491,000 

07, 7iiii 

7:14, 4"" 

I,57( 

322.1"" 

550,200 

308,800 

12.266,400 

2,407.400 
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Japanese  Chemical  Trade  ds  1905. 

Char,    and   Drug..    May    5,    1906. 

The  following  statement  of  the  imports  and  exports  of 
the  more  important  chemicals  into  and  from  Japan 
during  January,  1906,  in  comparison  with  the  corres- 
ponding month  of  the  previous  year,  is  compiled  from 
the  monthly  summary  of  the  Imperial  Customs  at  Yoko-' 
hama  and   Kobe  : — 

Imports. 


Yokohama. 


Kobe. 


1906.  1905. 


1906.  1905, 


Indigo,  dry  .... 
Alizarin  dyt -*  . 
Aniline  dyes  . . . 
Phosphorus  .... 
Potash,  chlorate 
Soda,  caustic  . . . 


kin 


-i.r-i 

- 

84.539 

500 

19,058 

— 

78.564 

68,790 

156,323 

— 

— 

59.103 

— 

— 

— 

548,866 

63.503 

101.523 

54,806 

679,916 

1.157,722 


Exports. 


Yokohama. 


Kobe. 


Menthol    

Peppermint  oil . . 

Antimony 

Sulphur 

Vegetable  wax    . 
Camphor  oil 

Corja  oil 

Fish  oil 

Agar-agar 

Camphor 


kin 


1906. 


13.757 
11,768 


17,820 

14.233 


1906. 


16.431        17.006 


975 

5.422 

107,990 

375.020 
99,355 

34 
22  : 

::  -  - . 
265.729 


1905 


5.671 
17.992 
153. 2S6 
621.292 
313.692 
169.344 
212,816 
237.806 
1-  :  394 
193.685 


[Kin  =  l-31b.  avoir.] 

Brazil  ;    Export  Trade  of 

Bd.  of  Trade  J.,  May  3,  1906. 

The  following  particulars  of  the  export  trade  of  Brazil 
during  the  years  1904  and  1905  are  taken  from  the 
'•  Brazilian  Review  "  of  the  27th  March : — 


following  heads  : — I.  The  Chemical  Equation.  II.  Appli- 
cations of  Thermochemistry.  III.  Use  of  the  Thermo, 
chemical  Data.  IV.  The  Thermochemistry  of  Hiiih 
Temperatures  and  Thermophysics  of  Elements  and  Alloys. 
\  .  Thermophysics  of  Chemical  Compounds.  VI.  Artificial 
Furnace  Gas."  VII.  Chimney  Draft  and  Forced  Draft. 
VIII.  Conduction  and  Radiation  of  Heat.  IX.  Appendix 
with  a  Series  of  Problems. 

0>-  the  Analysis  and  Valuation  of  Oxide  of  Iron 
and  lime  for  pt'rposes  of  g.as  petrification,  with 
xotes  on  the  determination  of  sulphuretted 
Hydrogen  and  Carbon  Dioxide  in  Gas  Liquor.  By 
H.  Leicester  Greyille.  Walter  King.  11,  Bolt  Court, 
Fleet  Street,  London,  E.C.     1906.     Price,  2s.  6d. 

Pamphlet  of  8vo  size,  containing  32  pages  of  subject 
matter,  and  treating  of  the  following  points  in  connection 
with  the  above  subject  : — I.  Oxide  of  Iron  as  a  purifying 
agent,  and  its  valuation  as  a  raw  material  and  in  a  spent 
condition.  II.  Analysis  of  oxide  of  iron  supplied  for  the 
purposes  of  Gas  Purification.  III.  Spent  Oxide.  IV.  Estima- 
tion of  "  Blue  "  in  Spent  Oxide.  V.  Analysis  of  Raw  and 
Spent  Lime.  VI.  Analysis  of  Spent  Lime.  VII.  Estimation  of 
Sulphuretted  Hydrogen  and  Carbonic  Acid  in  Gas  Liquor. 

Annual  Statement  of  the  Trade  of  the  United 
Kingdom  with  Foreign  Countries  and  British 
Possessions,  1905.  Volume  1.  Wvman  and  Sons, 
Fetter  Lane,  E.C.     [Cd.  2928.]     Price*7s.  Sd. 

Fcap.  volume  of  945  pages,  consisting  of  an  introduction, 
summary  statements  of  British,  Foreign  and  Colonial 
exports  and  imports  ;  abstract  tables  relating  to  British 
and  colonial  trade;  detailed  statement  of  imports  (a) 
free  of  duty,  (b)  subject  to  duty  :  detailed  statement  of 
exports  (a)  manufactured  or  produced  in  the  United 
Kingdom,  (b)  foreign  and  colonial  merchandise  ;  coin  and 
bullion,  imports  from  and  exports  to  each  country. 

Austria-Hungary-. — Xew    Customs    Tariff    (Interim 
Statement).     [Cd.  2917.]     Price  Is.  3d. 

This  return  contains  a  translation  cf  the  new  Customs 
tariff  of  Austria-Hungary  as  modified  by  commercial 
treaties  with  Germany,  Russia,  Italy,  Belgium  and 
Switzerland.  This  tariff  came  into  force  on  the  1st  of  March 
last,  but  it  is  reported  that  the  Austro-Hungarian  Govern- 
ment contemplate  negotiations  with  countries  other  than 
those  specified,  and  in  that  case  it  is  possible  that  the 
tariff  mav  be  still   further  modified  as  a  result  of  such 


Articles. 


Quantity. 


1904. 


Value. 


Rubber 

Hides  and  skins 

Gold,  bar 

Sugar  

Manganese 

Para  nuts    

Camauba  wax   

Cottonseed    

Monazite  sand    

Flour  manioc  or  ca 

Stones,  precious 

Piassava    

Scrap  metal    

Castor  seed  


31,863,491 

35.847.320 

3,871,426 

4.861.450 

208,260 

92,580 

1,995.54(1 

26,600.538 

4,860.390 

3,980,076 

1.469,818 
3.155.344 
7,208,886 

35.392,611 

29,055,406 

978,698 

37,746.511) 

224,377 

198,226 

1.896.757 

37.493,736 

4,487,290 

5,276,146 

1.2-7.943 
3,925,796 
2.646.775 

£ 

11.219,393 

2.382  256 

418.309 

93,488 

306.799 

107,311 

204,227 

39,044 

108,825 

45,024 

25.958 

43,641: 

18  795 

24.98V 

t 
14,415  771 

1,851,584 
420,128 
405,954 

207  818 

[108,458 

i00,038 

77,859 

Kilos 

29  644 

24,077 

New   Books. 


Metallurgical  Calculations.  By  Joseph  W 
Richards,  A.C.,  Ph.D..  Professor  of  Metallurgy  in 
Lehigh  University,  &e.  Part  I.  Introduction.  Chemical 
and  Thermal  Principles.  Problems  in  Combustion. 
McGraw  Publishing  Co.,  Xew  York.  1906.  Price, 
2  dols.  net.  E.  and  F.  X.  Spon,  London. 
8vo  volume,  containing  201  pages  of  subject  matter  and 
the  alphabetical  index.     The  text  is  subdivided  under  the 


negotiations.  In  view,  however,  of  the  tariff  being 
already  in  force,  the  Board  of  Trade  have  thought  it 
desirable  to  issue  the  present  interim  return  for  the 
immediate  information  of  those  interested. 

The  advantage  of  all  concessions  which  Austria-Hungary 
may  accord  to  other  countries,  as  well  as  the  concessions 
already  made  to  Germany,  Russia,  Italy.  Belgium,  and 
Switzerland,  will  be  extended  to  the  United  Kingdom  in 
virtue  of  the  most-favoured-nation  clause  of  the  Treaty 
between  the  United  Kingdom  and  Austria-Hungary  of 
5th  December,  1876. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 
The  Annual  General  Meeting  will  be  beld  in  Manchester, 
><n  Wednesday,  July  lltli  next  and  following   days.      \ 
request    form  accompanied  the  May  ill 
of  the  Journal 
In   accordance   with   the  provisions  of   Rule  18  of  the, 
Bi   Laws,    notice   is    hereby   given    that    those   members 
whose  names  arc  printed  in  italics  in  the  list  of  Council 
(see  Journal  for  April  30th.  p.  341)  will   retire   from   their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Mr.   Eustace  Carey  has  been  nominated  to  the  office  of 

President   under  Rule  8;    Dr.   E.  G.  lane.   Mr.  A.  Gordon 

►on,    and     Mr.    Chas.    Wightman    have    been    nomi- 

■;  Vice-Presidents  under  Rule  S:    and  l>r.   E.   Divers, 

F.R.S.,     has    been    nominated    a    Vice-1'resident    under 

Rule   11. 

■  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 
•  Dr.  I'.  J.  Smale,  Mr.  Thos.  Tyrer,  Sir  Thos.  Wardle, 
and  Mr.  R.  0.  Woodcock  have  been  nominated,  under 
Rule  IS.  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council.  Xo  ballot  will  be  required.  The  member's 
ticket  accompanies  this  issue  of  the  Journal. 

ALTERATION  OF  BY-LAWS. 
With  a  view  to  facilitate  the  voting  of  members  residing 
abroad,  notice  is  hereby  given,  in  accordance  with  Rule  35 
of  the  By-laws,  that  the  Council  will  propose  to  the 
forthcoming  Annual  General  Meeting  the  amendment  of 
the  Society's  By-laws  as  follows : — 

1.  Rule  IS.  (a)  That  the  words  "  At  least  two  months 
before  the  date  of  each  Annual  General  Meeting,"  in  the 
first  and  second  lines  thereof,  be  replaced  by  the  words, 
"  In  the  second  issue  of  the  Society's  Journal  for  the 
month  of  April  in  each  year." 

(o)  That  the  words  "  date  of  that  meeting,"  in  the  fourth 
line  thereof,  be  replaced  by  the  words  "  Annual  Meeting 
next  ensuing." 

(e)  That  the  words  "  At  least  one  month  before  the  date 
of;"  in  the  sixth  line  from  the  end  thereof,  be  replaced  by 
the  words  "  not  later  than  the  last  day  of  May  prior  to." 

(d )  That  the  words  "  to  the  election  to  take  place  at 
which  it  refers"  in  the  fifth  line  from  the  end  thereof,  be 
replaced  by  the  words  "  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place." 

2.  Rule  19. — That  the  words  "  at  least  five  days  before 
the  commencement  of  the  said  meeting,"  in  the  two  last 
lines  thereof,  be  replaced  by  the  words,  "  in  the  second 
issue  of  the  Society's  Journal  for  the  month  of  May." 

Deaths. 

Royle.  Thos.,  of  329,  Upton  Lane,  E.  ;  at  St.  Bartholo- 
mew's  Hospital.     June   1. 

Tennant.  Sir  Charles,  Bart.,  at  Broadoaks,  West  Byfleet, 
Surrey.     June  4. 


Birmingham  Section. 

Meeting  hdd  at  Birmingham  on  Thursday,  February  loth, 
1906. 
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THE   MICROSTRUCTURE    OF   BRASS. 

BY   O.    F.    HUDSON,    A.R-C.S. 
'urer  in  Metallurgy  in  the  University  of  Birmingham.) 

t  this  paper  is  to  give  an  explanation  of  the 
microscopic  structure  of  the  copper-zinc  alloys  with  more 
than  50  per  cent,  of  copper,  in  the  light  of  a  recently- 
published  research  on  '"  The  Constitution  of  the  Copper- 
Zinc  Allovs,"  bv  E.  S.  Shepherd  (Journal  of  Physical 
Chemistry".  June,'  19041.  In  1904,  Mr.  G.  D.  Rieketts  and 
the  author  projected  and  commenced  a  research  on  this 
subject  on  fines  similar  to  those  adopted  by  Shepherd,  and 
although  much  of  the  proposed  research  was  abandoned 


on  Shepherd's  paper  coming  to  our  notice,  the  m 

re  oi  '       -  ■-  has  been  carefulh  i  d  and 

our  results  c pared  with  those  ol  Shepherd,     Shepherd 

i  omplete  equilibi  ium  i 
,,f  copper-zinc  alio;  -      This  oui  with 

publi  ihed  bj    Rob  rts   Austen  in  the   11  b   Repoi 

the    alloys    R<       oittee    in    1897      Shepherd, 

however,  considers  I  here  is  no  <■•■  id in 

view  held  by  many  workers  that  cop]  chine 

in  form  definite  chemical  comp  id 

i\  solid  phases  indii  ated  by  the  equilibriui  ■  all 

],,l  solutions  "i  copper  and  zinc. 
Referring  t<>  Shi  |  irve  (Fig.  1  i  a  that 


FlO.  1,' 

Equilibrium  curve  of  zinc-copper  alloys 

(E.  S   Shepherd.  Journal  of  Physical  Chemistry, 

June.  1904  ) 

for  the  range  of  composition  of  the  alloys  to  be  considered 
we  have  only  to  deal  with  three  of  these  phages,  which  are 
distinguished  as  a,  j3,  and  y,  and  whose  limits  of  concen- 
tration vary  with  the  temperature  as  indicated.  It  will 
also  be  seen  that  the  alloys  composed  of  one  or  two  of 
these  three  phases  may  be  divided  into  six  groups,  as 
follows  : — 

I.  Alloys  containing  71—100  per  ce.it.  copp?r,  con- 
sisting entirely  of  a  at  all  temperatures. 

DL  Alloys  containing  64 — 71  per  cent  opp-r.  con- 
sisting of  only  a  at  400°  C.  and  below,  but  composed  of 
a  and  /3  at  some  higher  temperature. 

III.  Alloys  containing  63—64  per  cent,  copper 
consisting  of  mixed  a  and  /3  at  all  temperatures. 

IV.  Alloys  containing  53-5 — 63  per  cent,  c  >ppr, 
consisting  of  mixed  a  and  /3  at  low  temperatures,  and  only 

•i  at  some  higher  temperature. 

V.  Alloys  containing  51 — 53-5  per  cent,  copper, 
consisting" entirely  of  (3  at  all  temperatures. 

VI.  Alloys     containing     40 — 51     per     cent,     copper, 
cisisting  of  mixed  p  and  y  at  low  temperatures,  and  only 

i  at  higher  temperatures. 

The  microstructure  of  each  of  these  groups  will  now  be 
i  •  nsidered  : — 

I.  Brass    containing    71    per    cent,    copper    or    more, 
independently  of  the  rate  of  cooling,  consists  of  only  one 
-ntuent.  "a.  a  solid  solution  of  zinc  in  copper.     The 
microstructure   varies,   however,   according  to   the   treat- 
it   the  alloy  has  received.     The  ordinary  cast  metal, 
.     moderatelv    quickly    cooled,    has    a    well    marked 
dendritic  structure  (Fig.  2),  due  to  the  non-homogeneous 
nature  of  the  crvstals  :   the  solid  which  first  solidifii 
richer  in  copper  than  the  still  molten  alloy,  and  the  cooling 
is  too  rapid  to  allow  diffusion  to  give  complete  uniformity. 
Annealing  the  cast   metal  allows  diffusion  to  take  place 
50  that  the  crvstals  become  quite  homogeneous,  and  the 
structure   is   the   usual   polygonal   one  associated   with   a 
material  consisting  only  oi  nogeneous  constituent 

(cf.  pure  metals)  (Fig.  3).  When  the  cast  metal  is  rolled 
the  original  crystalline  structure  is  broken  down  and 
becomes  more  o"r  less  finely  granular.  Annealing  the  rolled 
I'rass  causes  a  regrowth'of  the  crystals,  with  complete 
uniformity  of  composition  as  in  the  case  of  the  unworked 
material  after  annealine,  but  with  this  difference  that  the 
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majority  of  the  crystals  show  pronounced  twinning  (Fig.  4). 
The  twinning  of  the  crystals  of  a  is  characteristic  of  that 
constituent  when  annealed  after  straining  :  indeed,  a 
specimen  of  cast  brass  that  has  been  merely  strongly 
gripped  in  the  vice  will  show  abundant  twinning  on 
annealing. 

On  cooling  alloys  of  the  second  group  (64 — 71  per  cent. 
copper),  crystals  of  a  first  separate  until  the  temperature 
and  composition  reach  B  (of  Shepherd's  curve)  when  the 
still  molten  portion  solidifies  ami  splits  up  into  a  mixture 
of  a  and  fi  (Figs.  5  and  6).  During  very  slow  cooling 
the  (3  is  redissolved  by  the  a  first  formed  and  the  brass 
consists  entirely  of  a.  The  structure  of  the  cast  alloy, 
although  resembling  the  cast  structure  of  brass  of  the  first 
group,  usually  shows  the  presence  of  a  small  amount  of  /3 
(Figs.  7  and  8).  The  annealed  structure  is  also  similar,  pro- 
vided the  annealing  temperature  is  not  above  the  line  b2b3. 
Annealing  above  this  point  leads  to  the  separation  of  /3, 
which  is  not  reabsorbed  unless  the  cooling  is  very  slow. 
This  fact,  as  Shepherd  points  out,  may  have  some  bearing 
upon  the  question  of  the  burning  of  brass  :  annealing 
should  be  conducted  at  a  temperature  well  below  the  line 
bzb3. 

The  alloys  of  Group  III.  (63 — 64  per  cent,  copper) 
consist  of  a  mixture  of  a  and  /3,  however  cooled  or 
annealed,  and  the  structure  resembles  those  of  alloys  in 
the  next  group. 

Alloys  containing  between  53-5  and  63  per  cent,  copper, 
on  first  solidifying,  consist  entirely  of  /3,  which,  on 
cooling,  changes  in  composition,  the  excess  of  copper 
giving  rise  to  a  separation  of  a  (Fig.  9).  The  cast  alloy 
consists  of  a  mixture  of  a  and  /3(Fig.  10).  and  on  annealing 
at  temperatures  above  the  line  b,b4.  the  a  is  redissolved 
in  the  /3.  If  the  alloy  be  now  quickly  cooled,  it  will  be 
seen  to  consist  only  of  ji  (cf.  Fig.  12). 

The  alloys  of  Group  V.,  containing  51 — 53-5  per  cent, 
copper,  consist,  however  cooled,  only  of  /3.  /3  differs 
from  a  in  showing  no  dendritic  structure  in  the  cast  state 
and  no  twinning  on  annealing  (Figs.  11  and  12). 
Shepherd  describes  it  as  being  of  a  more  reddish  colour 
than  a  with  high  percentages  of  zinc,  and  attributes  the 
return  of  the  red  colour  in  brasses  to  this  fact. 

Group  VI. — With  less  than  51  per  cent,  copper  the 
third  constituent  y  first  makes  its  appearance.  It  is 
white  and  exceedingly  brittle  and  separates  as  an  envelope 
to  the  (8  crystals  (Fig.  14)  (also  in  the  form  of  secondary 
crystals  in  the  j3  crystals),  with  the  result  that  alloys  with 
more  than  49  per  cent,  zinc  are  very  fragile. 

All  the  specimens  from  which  these  photographs  were 
taken  were  etched  by  gently  rubbing  on  parchment 
moistened  with  dilute  ammonia. 

The  letters.  V  and  0,  after  the  numbers,  representing  the 
magnifications,  indicate  vertical  and  oblique  illumination 
1 1  vely. 

Discussion. 

.Mr.  H.  Silvester  asked  if  it  was  possible  to  detect 
accurately  by  means  of  the  microscope  whether  the  metal 
bad  been  burnt  or  not. 

Mr.  Rosexhmn  said  it  was  pointed  out  some  years  ago 
by  Prof.  Ewing  and  himself  that  the  existence  of  twin 
crystals  in  east  metals  of  the  copper  type — i.e..  metals 
consisting  of  copper  or  a  solid  solution  of  zinc  or  tin  or 
any  other  Bubstance  in  copper,  never  showed  twin  crystals 
in  the  cast  state,  but  that  they  developed  them  as  the 
immediate  effect  of  a  strain.  The  twin  crystals  were  not. 
therefore,  at  any  rate  not  entirely,  the  product  of  the 
annealing,  as  one  would  have  gathered  from  Mr.  Hudson's 
remarks,  hut  were  already  formed  mechanically  from  the 
deformation.  It  was  probable  thai  thev  we're  tinned 
to  a  still  greater  extent,  and  probabh  still  more  clearly 
defined  after  annealing,  but  it  was  really  the  strain  that 
set  up  twinning.  Probably  if  Mr.  Hudson  had  examined 
the  strained  metal  before  annealing,  he  would  have  found 
the  twinning  in  it  already. 

Mr.  A.  T.  Cocking  asked  if  Mr.  Hudson' had  considered 
the  influence  of  time  and  temperature  in  the  annealing 
upon  the  structures.  In  the  course  of  several  hundreds 
of  micro-photographs  of  brass  in  varying  conditions,  taken 
during  the  last  year,   he  had  prepared.'^   very    complete 


diagram,  show  ing  the  cycle  of  changes  in  the  structure  of  the 
metal  as  it  passed  from  the  east  state  to  the  rolled  state, 
ami  then  through  the  varying  crystalline  structures 
induced  by  the  progressive  annealing,  until  the  metal  was 
brought  bark  again  to  the  melted  state;  a  very  striking 
point  in  the  series  was  the  complete  change  in  appearance 
not  only  in  the  regularity  of  the  structure,  but  also  of  the 
individual  crystals,  by  a  very  slight  alteration  in  the  time 
of  annealing,  and  also  by  a  slight  alteration  in  the  tempera- 
ture employed.  Varying  the  time  in  periods  of  five 
minutes  and  the  temperature  in  10  .  and.  taking  the 
mechanical  tests  of  a  strip  of  metal  at  each  period  and  each 
temperature,  a  very  striking  record  was  obtained.  It 
showed  a  uniformity  of  better  work  at  15  minutes'  duration 
at  each  alteration  of  temperature  of  the  annealing  through- 
out the  whole  system.  At  that  time,  the  size  of  the  crystal 
was  correct,  and  there  was  a  uniformity  in  the  crystals 
which  was  not  apparent  at  other  times.  Then  the  twin- 
ning of  the  crystals  was  seen  to  perfection.  As  the  tempera- 
ture was  increased  beyond  the  period  which  gave  the  best 
tests,  the  uniformity  decreased  until  a  temperature  of 
about  850°  was  reached,  when  the  spots,  so  very  well 
illustrated  on  one  of  the  diagrams  referred  to  as  showing 
the  twinning  of  the  crystals,  were  produced.  A  gradual 
increase  in  the  temperature  beyond  that  point  caused 
the  spots  to  gradually  develop  into  the  dendritic  form  of 
structure,  which  marks  the  original  or  cast  structure,  and 
so  completes  the  cycle,  commencing  and  terminating  with 
the  ordinary  cast  structure.  A  great  deal  in  the  appear- 
ance depended  upon  the  way  in  which  the  light  struck  the 
plate  of  crystals  under  the  microscope,  and  so  much 
depended  upon  the  way  in  which  the  metal  had  been 
etched.  The  best,  method  of  etching  the  surface  for  high 
power  work  was  to  use  a  solution  of  ammonia  in  hydrogen 
peroxide  solution  ;  the  photographs  then  came  out  like 
engravings,  if  carefully  taken  ;  that  was  the  only  way  in 
which  consistent  photographs  of  the  same  object  could  be 
obtained.  He  was  inclined  to  think  that  some  of  the 
crystals  which  Mr.  Hudson  referred  to  and  described  as 
due  to  "  twinning  "  were  rather  due  to  the  "  slipping  '' 
of  one  large  crystal,  which  broke  by  a  slight  strain  upon 
it.  If  more  work  were  done  upon  that  individual  crystal, 
it  would  probably  be  found  to  be  a  mass  of  very  tiny 
layers,  a  few  of  which  etched  out  from  the  others. 
Probably  Mi'.  Hudson  would  have  observed  that  same  fact 
for  himself.  He  had  never  gone  so  far  as  Mr.  Hudson  to 
recognise  in  these  photographs  the  actual  individual 
eutectics,  so  much  variation  was  due  to  the  way  in  which 
the  lights  met  the  surface,  and  to  the  action  of  various 
etching  solutions.  Had  Mr.  Hudson  found  that  difficulty 
and  examined  the  same  structure  etched  by  different 
solutions  ? 

Prof.  Turner  wrote,  "  Xo  doubt  the  more  we  know 
of  the  internal  structure  and  physical  properties  of  the 
zinc-copper  series,  the  more  regular  and  uniform  would 
be  the  material  which  was  produced.  This  is  particularly 
so  in  respect  of  sheet  brass,  and  other  similar  material 
which  has  to  be  frequently  annealed  during  its  preparation. 
The  work  of  Shepherd  appears  to  be  the  most  important, 
and  the  most  revolutionary,  which  has  appeared  for  a 
number  of  years,  though  numerous  observers  have  worked 
on  brass.  Among  these,  Charpy  calls  for  special  recog- 
nition. It  should  be  mentioned  that,  in  preparing  these 
alloys,  the  purest  obtainable  electrolytic  copper  and 
distilled  zinc  were  employed,  and  every  care  taken  to 
ensure  that  the  alloys  were  really  as  represented.  It  is 
interesting  to  find  that  in  so  far  as  the  two  series  of 
researches  had  covered  the  same  ground,  the  observations 
of  Mr.  Hudson  supported  and  confirmed  the  suggestions 
of  Shepherd. 

"  This  work  would  entail  a  revision  of  our  conceptions 
of  the  constitution  of  brass.  It  would  not,  of  course,  in 
any  way  invalidate  the  facts  observed  by  Laurie  and 
others  ;  but  instead  of  explaining  these  results  as  being 
due  to  definite  compounds  which  are  formed  with  certain 
proportions  of  the  constituent  metals,  we  shall  have  to 
explain  the  changes  in  melting  point,  in  electro-motive 
force,  and  in  other  physical  properties  as  being  due  to 
the  appearance  or  the  preponderance  of  one  or  other  of 
the  solid  solutions  of  zinc  in  copper,  or  of  copper  in  zinc, 
which  have  been  described  by  Shepherd." 
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Mr.  I-  i  asked  how  the  surfai  ea  wen 

Be  i'i.  -"I!... I  nil  ill.-  -I  Jes  were  eti  hed.     How  were  they 
i        There    was    not    a    reallv    satisfactory    way    of 

ing   these   alloys   ol    copper.     He   generally    used 
oopper  and  its  alloys  dilute  ammonia  containing  a  few 
ilr.>|'*  of  peroxide  oi  bydr.  the  results  were  a 

factory.     One  sp  red  t"  t In'  importanci 

the  time  as  well  as  the  temperature  in  annealing.     That 

was    i    mattei      I    great    importance.     Had   Mr.    Hudson 

annealing,  it  made  any  difference  whether 

tin-  Bpecimen  was  quenched  in  cold  water  or  allowed  to 

naturally  !  He  asked  that  question,  becaus  ■  he  i 
An  observation  lately  which  led  him  to  think  it  did  make 
a  difference  in  the  structure  <>f  the  metal.  He  had 
heated  small  pieces  of  copper  in  a  muffle  and  gradually 
increased  the  temperature  with  the  object  of  ascertaining 
thr  effect    it    had   on   the   growth  of   the  crystals.     The 

r  of  copper  had  been  heated  to  a  temperature  of  about 
100°,  just  over  the  melting  point.  As  soon  as  it  was 
brought  out  of  the  muffle  it  re-calesced  quite  vividly. 
No  doubt  the  copper  had  molted  in  the  skin  of  oxide 
without  changing  its  shape,  and  immediately  solidified 
on  removing  from  the  muffle.  The  structure  showed 
quite   clearly   that    wa-  .    and    that    some   of   the 

dissolved    in    the    eopper.     He    had    obtained    a 
beautiful  specimen,   accidentally,  in   that   way. 

.Mr.  Hi  DSOS  said  that  burnt  brass  was  characterised 
by  a  coarse  crystalline  structure,  and  frequently  by  the 
presence  of  small  holes  like  bubbles  of  gas.  With  regard 
to  the  twinning  referred  to  by  Mr.  Rosenhain,  the  effect 

aining  cast  brass  was  made  evident  under  the  micro- 
by  many  series  of  parallel  lines  which  he  took  to 
be  slip  bauds  :  although  the  twinning  was  developed  by 
the  straining,  it  was  made  evident  by  annealing.  Also, 
when  very  severely  strained,  the  crystals  were  distorted 
and  broken  up,  and.  on  annealing,  recrystallisation  took 
place  with  very  obvious  twinning.  In  reply  to  the  question 
as  to  the  relative  importance  of  time  and  temperature 
in  giving  the  lust  results  in  annealing  brass,  he  could  not 
speak  from  much  personal  experience,  but  he  should  say- 
that,  provided  the  temperature  was  not  high  enough  to 
produce  burning,  a  short  annealing  at  a  high  temperature 
should  give  similar  results  to  a  longer  annealing  at  a 
lower  temperature.  He  had  never  noticed  more  than  one 
constituent    in    bras-    containing    over    70    per    cent,    of 

r.  The  method  of  etching  adopted,  which  was 
that  of  gently  rubbing  the  specimen  on  parchment 
■KHStened  with  a  diluted  solution  of  ammonia,  gave  verj 

results,  although  the  colours  of  the  constituents  ol 
the  etched  sections  as  seen  imder  the  microscope  might 
not  always  be  the  true  ones.  Thus  the  constituent  /3 
under  these  i  onditions  appeared  greenish-yellow  in  colour, 
although  on  a  freshly  filed  surface  it  had  a  distinctly 
I  inee. 
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A   RECORDING  CALORIMETER  FOR   GAS. 
rHE   RELATION   OF  FLAME   TEMPERATURE  TO 
CALORIFIC   POWER. 

BY   J.    WATSOX    BAIX.     B.A.SC.     AND    J.     W.    BATTEN. 

iHE  work  which  gave  the  experimental  data  of  this 
■••was  first  ggested  by  the  need  of  a  recording 
alorimeter  in  the  larger  gas  works.  Undoubtedly  before 
•s  will  require  the  maintenance  of  a  minimum 
■Mafic  value  rather  than  a  minimum  candle  power  as 
t  present  :  hence  a  method  of  automatically  and  con- 
tantly  registering  the  calorific  power  may  soon  become 


urgent  necessity.    The  relation  I  abet 

of  he  re  "i  the  flame 

produced    when    burned 

problem. 
\t  the  outset   it    ai-  Same 

pel  it  are   and    t  hi  lependent, 

lamentally,  on  the  composition  .  an 

ease  in  the  irbon  dioxide  or  nitre 

1  It    v. as  also  r gnised   that 

■  the  flame  varied  very  materially,  dep 
ing  upon  the  relath  e  point  in  the 

The    apparatus    use  1     for  finding    flame    temperatures 
listed  essentially  in  a   Le  Chatelier  thermo-iuncl 
previously  calibrated  for  the   melting  points  of  pure  tin, 
and  aluminium,  which  was  placed  in  an  iron 
th,  and  thus  exposed  to  the  flame.     The  two  « 
ing  from  it  wen-  attached  to  a  galvanometer  reading 
directly  in  degrees  centigrade. 

gas  was  l.umed  in  a  small  asbestos  house  (to  pre. 
\ent  draughts  upon  the  flame)  having  a  hole  in  the 
Bide  at  the  proper  height  to  admit  the  thermocouple. 
Calorific  power  was  measured   by  an  ordinary  Junkei 

meter:  from  whatever  source,  the  gas  was  drawn  off 
and  branched,  one  part  going  to  the  calorimeter  and  the 
other  to  the  burner. 

For  the  establishment  of  a  relation  it  was  found  advis- 
able to  obtain  a  gas  whose  calorific  power  could  be  varied 
at  will.  For  that  purpose  a  gasolene  gas  was  made  by 
ag  a  water  blast,  passing  the  air  thrpugh  a  calcium 
ide  tower,  then  tlirough  a  small  reservoir  of  gasolene, 
and  finally  to  the  burners,  after  passing  a  tower  tilled 
with  cotton  wool,  to  prevent  any  possibility  of  the  dame 
striking  back  to  the  gasolene. 

(Galvanometer  readings  and  calorimetric  determinations 
were  made  every  three  minutes  and  plotted,  the  result 
being  as  shown  in  Fig.  1. 
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It  will  be  noted  that  there  is]a  lag  of  about  18  minutes 
of  the  flame  temperature  behind  the  calorific  power,  due 

the   presence   of   the    iron    tube.     This   lag 
verified    by    several    successive    experiments.       In    order 
ivercome  this  a   thick   paste  was  made  of  powdered 
silica,  fireclay   and   soluble   glass,  and  placed  around:(the 
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junction.  This  was  then  rapidly  calcined  and  used  in  the 
succeeding  trials. 

The  first  curve  obtained  (Fig.  2).  here  submitted,  shows 
a  relation  between  the  two,  but  the  reverse  of  what  one 
would  expect ;  the  calorific  power  falls  while  the  tempera- 
ture rises.  It  is  evident  that  this  is  possible  if  the  thermo- 
junction  is  placed  at  first  within  the  inner  cone  and  then 
the  flame  shortened.  In  that  case  the  calorific  value 
would  decrease  while  the  galvanometer  would  show  an 
increasing  temperature. 

For  various  reasons,  the  chief  being  that  coal  gas  is 
the  one  most  used  in  practice,  the  gasolene  gas  was 
replaced  by  it,  and  diluted  by  carbon  dioxide  obtained 
from  a  cylinder,  to  which  a  reducing  valve  was  attaches 
to  bring  it  in  contact  with  the  coal  gas  at  low  pressure. 
The  peculiarity  noted  above  is  clearly  shown  in  Fig.  3. 

The  position  of  the  thermo- junction  was  then  raised 
to  a  point  higher  than  the  top  of  the  flame  at  any  time, 
and  Fig.  4  produced,  which  shows  a  fairly  good  confor- 
mation of  the  one  curve  with  the  other. 

The  next  curve  (Fig.  5)  shows  a  similar  conformation 
in  general,  though  the  relative  falling  off  and  increase 
in  both  varies  widely  at  different  times. 

Curve  6  was  made  using  a  smaller  burner,  and  indicates 
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i  maximum  variation  of  tla temperature  fro 

.,>«.■!  of  about  -'  per  cent.,  an  error  whioh  mighl  quite 
oadilj  I"'  made  iii  reading  tin'  calorimeter. 

It  will  be  noted  in  Fig.  6  thai  at  A  the  fall  of  Same- 
mperature  is  much  less  comparatively  than  that  of 
■lorifia  power,  while  at  H,  the  reverse  is  the 

Evidently  for  a  oalorifia  v. duo  slightly  less  than  that 
AtoWD   at    B,    we    would    have  a    position    where    hotli   d. 
i  lal  rates. 

Tin-  net  oonelusion  then  is  that  then  is  undoubtedly  a 
linvt  relation  of  flame-temperature  to  calorific  value. 
it  is  impossible  to  keep  the  pyrometer  always  in  the  same 
elaiiw  position,  but  for  a  given  burner,  with  a  given 
luiount  of  air  supply,  and  for  a  pas  varying  in  calorific 
tower  between  certain  fairly  wide  limits,  a  position  may 
>e  found  for  the  pyrometer,  such  that  the  relation  between 
tamo-temperature  and  calorific  value  will  be  a  simple 
mo. 

In  any  particular  case  the  whole  apparatus  would 
•equire  before  use  calibration  against  a  calorimeter. 
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BTES   ON   THE   QOTZETT  TEST  FOR  ARSENIC. 

BY  J.    A.    OOODE   A>"D   F.   M.    PERKIX,    PH.D. 

Having  been  engaged  for  some  months  past  in  testing 
be  electrolytic  and  other  methods  for  arsenic  analysis, 
re  undertook  a  long  series  of  experiments  in  order  to 
tscertain  whether  it  might  be  possible  to  render  the  Gutzeit 
est  absolutely  quantitative,  and  to  see  whether  it  might  be 
(ossible  to  prepare  standards  which  were  quite  per- 
nancnt  or  at  least  as  permanent  as  the  standard  mirrors 
imployed  in  the   Marsh- Berzelius  method. 

The  chief  objection  to  the  Gutzeit  method  is  the  | 
lifhculty,  or  one  should  say  the  impossibility,  of  preparing 
standards  which  are  permanent.  Recently  T.  F. 
larvey*  suggested  painting  standards  to  match  the  stain 
>roduced  by  given  quantities  of  arsenic  and  using  the 
eries  thus  prepared  as  a  standard.  We  have  not  heard 
rhether  the  idea  has  been  adopted  by  other  authorities 
ind  we  have  not  tried  it  ourselves.  There  seems  no 
ibvious  objection  to  this  method,  except  the  difficulty 
n  first  matching  the  tints,  and  it  would  be  of  interest 
f  some  firm  would  place  such  a  standard  on  the  market. 
is  it  is  only  by  continued  trials  by  different  observers  that 
he  applicability  of  such  a  method  can  be  proved. 

Before  trying  to  obtain  permanent  standards,  we  tested 
rarious  methods  for  evolving  hydrogen  from  zinc  and 
ither  metals  in  order  to  see  which  would  be  the  most 
ensitive.  Our  first  endeavour  was  to  obtain  materials 
vhieh  were  free  from  arsenic  or  were,  at  any  rate,  readily 
reed  from  it,  so  that  a  blank  could  be  easily  obtained, 
ii  the  first  place,  we  tried  magnesium,  which  being  a 
uetal  manufactured  by  the  electrolysis  of  its  fused 
'hloride,  should  be  free  from  arsenic,  and  on  trial  we  found 
his  to  be  the  case.  Xow  magnesium  is  a  metal  which  is 
icted  upon  with  great  vigour  by  acids,  and  therefore  it  is 
■ather  difficult  to  keep  the  reaction  within  bounds.  Even 
rith  N/1  sulphuric  or  hydrochloric  acid  the  evolution  of 
he  gas  is  extremely  violent,  and  is  only  modified  to  a 
light  extent  by  placing  the  rlask  in  which  the  reaction  is 
;aking  place  in  a  basin  of  cold  water.  Uwing  to  this 
act,  magnesium  is  not  a  very  satisfactory  metal  to  use  in 
icid  solutions.  It  then  occurred  to  us  to  use  ammonium 
salts  as  magnesium  reacts  readily  with  solutions  of  these 
salts  according  to  the  equation, 

Mg  +  2XH4-  =  Mg  "  +  2XH3  +  H2. 

•  Chemist  and  Druggist,  1905,  16S. 


Although    magnesium  with    all    ammonium 

therefor  been  expressed  ionioally 

the  best  results  were  obtaine  i  bj  employing  the  i  b 

we  found  thai  from  the  ill  important  point 
uMtivenoss  better  results  were  obtained  « it  fi  ammonium 
ride   than    with    other   salts   ,,t   ammonium.     I 

with  ammonium  salts,   unless  .are  is  taken,  the  rea 

omea  auioh  too  vigorous,  but  there  Is  no  difficulty  in 
ing  it  in  bounds  by  placing  the  apparatus  in  oold  water 

when  a  steady  and  constant  evolution  of  hydrogen  takes 

place. 

In  our  first  experiments  we  used  for  generating  the  gas 

S  hroctter   carbon   dioxide   apparatus,    and    with   this 

we  got  excellent  results.     The  wash  tube  which  in  carbon 

ile  determinations  contains  concentrated  sulphuric 
i  id,  contained  in  our  experiments  a  solution  of  cuprous 
chloride  (acid  or  ammoniacal)  or  a  solution  of  load  acetate, 
to  keep  back  traces  of  phosphine  or  hydrogen  sulphide. 

In  carrying  out  the  experiment,  the  ammonium  chloride 
(about  5grms.)  was  first  placed  in  the  apparatus  and  then 

it  1 — 2  grms.  of  magnesium  turnings,  wire  or  ribbon 
added,  with  magnesium  powder  the  reaction  is  inclined 
to  be  too  vigorous.  The  side  stopper  was  then  put  in 
and  about  10  c.c.  of  water  run  on  to  the  mixture.     The 

r.itus  was  gently  shaken  and  then  placed  in  a  basin 
of  cold  water.  As  soon  as  an  even  evolution  of  gas  was 
obtained — about  one  to  two  bubbles  to  the  second — a 
piece  of  filter  paper,  previously  soaked  in  a  strong  alcoholic 
solution  of  mercuric  chloride  and  dried,  was  fixed  over  the 
outlet  tube,  and  held  in  position  with  a  rubber  band,  or 
by  placing  a  glass  tube  slightly  wider  than  the  outlet  tube 
i  r  it.  If  at  the  end  of  30  minutes  a  blank  was  obtained, 
then  the  required  amount  of  arsenic  was  added.  Working 
in  tliis  way  there  is  no  difficulty  in  showing  the  presence 
of  0*002  mgrm.  of  arsenious  oxide,  in  fact,  0-001 
ingrm,  gives  a  marked  stain.  The  evolution  of  the 
hydrogen  gas  should  be  checked  at  the  commencement  of 
the  experiment,  because  it  is  difficult  to  control  it  should 
the  action  once  get  too  vigorous. 

There  is  one  objection  to  the  Schroetter  apparatus,  it 
is  rather  too  small.  We  originally  employed  it  because 
we  did  not  wish  to  design  a  new  apparatus  which  no  one 
would  buy,  and  because  it  is  to  be  obtained  in  every 
laboratory.  We  now,  however,  use  the  apparatus  depicted 
in  Fig.  1,  which,  if  not  to  be  obtained  in  every  laboratory, 
at  any  rate  is  readily  made  up  from  materials  present  in 
every  laboratory. 


Fig.  1. 


It  consists  of  a  conical  flask  of  Jena  glass,  having  a 
capacity  of  250  c.c.  and  fitted  with  a  dropping  funnel  for 
adding  the  solutions,  also  with  a  tube  connected  with  a 
U-tube  containing  a  10  per  cent,  solution  of  acid  cuprous 
chloride.  The  paper  is  held  in  position  on  the  |J-tuDe 
by  means  of  a  glass  tube  slightly  wider  than  the  U-tube 
itself.  The  cuprous  chloride  is  to  retain  any  sulphuretted 
hydrogen  and  some  other  gas  which  also,  when  magnesium 
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is  used,  causes  a  stain  on  the  mercuric  chloride  paper. 
At  first  we  thought  that  this  gas  was  acetylene  (we,  there- 
fore, then  used  ammoniacal  cuprous  chloride)  produced 
from  a  trace  of  carbon  in  the  magnesium,  and  on  putting 
a  little  calcium  carbide  into  the  apparatus  and  running  in 
water  we  found  that  the  paper  was  likewise  stained. 
In  order  to  make  certain,  however,  whether  this  gas  was 
due  to  acetylene,  pure  acetylene  was  prepared  by  acting 
upon  copper  aeetylide  with  hydrochloric  acid,  and  it  was 
then  found  that  the  pure  gas.  so  obtained,  had  no  action 
upon  mercuric  chloride.  We  found,  further,  that  the 
compound  obtained  by  passing  pure  acetylene  into  a 
solution  of  mercuric  chloride  is  white.  Furthermore, 
there  is  no  stain  produced  when  the  gas  is  passed  through 
an  acid  solution  of  cuprous  chloride.  But  if  cuprous 
chloride  is  not  employed,  and  if  the  evolution  of  gas 
becomes  too  vigorous — when  magnesium  and  ammonium 
chloride  is  used — it  is  impossible  to  obtain  a  blank, 
because  a  black  or  yellowish  black  stain  is  invariably 
obtained.  The  odour  of  the  gas  in  these  circumstances 
is  similar  to  that  produced  when  dilute  sulphuric  acid 
acts  upon  iron. 

It  oucht  at  this  place  to  be  mentioned  that  we  did  not 
find  it  possible  to  completely  arrest  phosphine  with 
cuprous  chloride.  On  the  other  hand,  Dowzard*  states 
that  phosphoretted  hydrogen  is  completely  absorbed  by 
cuprous  chloride,  although  further  on  in  the  same  paper 
he  says,  "  if  phosphites  or  hypophosphites  are  present, 
the  sample  should  be  treated  with  bromine  before 
examination,"  the  bromine,  of  course,  oxidising  to 
phosphates,  which  are  not  reduced  under  the  conditions 
of  the  experiment.  If  the  cuprous  chloride  solution  is 
concentrated,  it  does  indeed  prevent  the  phosphine 
passing  forward,  but  it  also  prevents  the  arsenic  hydride. 
Knowing  that  phosphine  forms  compounds  with  stannic 
chloride,  aluminium  chloride  and  antimony  pentachloride, 
we  tried  passing  the  gas  through  solutions  of  stannic 
chloride  in  hydrochloric  acid,  but  the  phosphine  passed 
through  as  before.  Pure  liquid  stannic  chloride  appears 
to  stop  it,  but,  owing  to  the  unpleasant  character  of  this 
liquid,  it  is  obviously  out  of  the  question  to  employ  it. 
A  tube  packed  with  anhydrous  aluminium  chloride  also 
failed  to  hold  back  the  phosphine.  Therefore,  when 
readily  reducible,  phosphorous  compounds  such  as  hypo- 
phosphites  or  phosphites  are  being  dealt  with,  the  only 
thing  to  be  done  is  to  oxidise  the  solution  with  a  little 
bromine.  This  also  oxidises  arsenites  to  arsenates,  and 
then  the  arsenic  determination  should  be  carried  on  for 
about  15  minutes  longer.  Or  else,  if  the  gas  is  to  be 
generated  with  zinc  and  acid,  the  arsenate  may  be  reduced 
by  the  addition  of  stannous  chloride  as  recommended  by 
Hill  and  Oollina-t 

It  is  a  point  worthy  of  note  that  the  yellow  colour  pro- 
duced by  the  arsenic  hydride  on  the  mercuric  chloride 
paper  is" turned  black  by  the  addition  of  ammonia;  in 
fact,  when  the  yellow  stain  is  so  slight  as  to  be  hardly 
distinguishable,  the  addition  of  ammonia  will  cause  quite 
a  marked  black  stain.  This  points  to  the  reduction  of 
the  mercuric  salt  to  the  mercurous  condition,  LohmannJ 
gives  the  formula  of  the  yellow  compound  as  As(HgCl)3, 
from  which  one  would  get  the  equation  : 

AsH3  +  3HgCl2  =  Ag(HgCl)3  +  3HCl. 

We  hoped  at  one  time  to  be  able  to  use  this  as  a  method 
for  determining  the  quantities  of  arsenic,  but  owing  to 
the  difficulty  of  judging  between  different  intensities  of 
black  stains  we  had  to  give  it  up.  The  black  stain  also 
is  fugitive  like  the  yellow  one.  The  only  advantage 
which  it  has  over  the  yellow  stain  is  that  it  enables  one 
to  work  at  night ;  because  it  is  often  impossible  to  see 
slight  yellow  stains  by  artificial  light,  but  there  is  no 
difficulty  in  recognising  a  black  one. 

It  lias  already  been  stated  that  there  is  no  difficulty  in 
distinguishing  toW  mgrm.  of  arsenious  oxide  when 
magnesium  and  ammonium  chloride  is  used.  Parallel 
experiments  with  zinc  and  sulphuric  or  hydrochloric  acid 
show  that  zinc  and  acid  is  slightly  more  sensitive  than  mag- 
nesium with  ammonium  salts,  because  with  zinc  and  acids 
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it  is  possible  to  estimate  55^  mgrm.  with  a  mercuric 
bromide  paper.  Chapman  and  Law*  find  that  there  is 
considerable  difference  in  the  sensitiveness  of  zinc,  but  that 
if  the  zinc  is  insensitive  the  addition  of  small  quantities 
of  a  pure  cadmium,  lead,  or  tin  salt  increases  the  sensi- 
tiveness. Experiments  were,  therefore,  carried  out  to  see 
whether  the  sensitiveness  of  the  magnesium  would  be 
increased  bv  means  of  the  addition  of  cadmium  salts.  We 
found,  however,  that  the  addition  of  cadmium  salts 
decreased  the  sensibility.  In  one  experiment,  for  example, 
with  magnesium  and  ammonium  chloride,  to  which  cad- 
mium chloride  had  been  added,  we  failed  to  obtain  a  stain 
with  0-002  mgrm.  of  arsenious  oxide,  but  the  stain  was 
distinct  with  0-005.  It  has  already  been  pointed  out  that 
we  can  detect  0-001  mgrm.  with  pure  magnesium  and 
ammonium  chloride. 

With  acid  and  zinc.  1  c.c.  of  a  10  per  cent,  solution  of 
copper  sulphate  decreased  the  sensitiveness  considerably, 
the  same  quantity  of  a  10  per  cent,  solution  of  iron  was 
much  less  marked,  nickel  had  almost  the  same  effect  as 
copper,  and  cadmium  did  not  improve  the  sensibility. 
It  is,  therefore,  advisable  to  have  all  foreign  metals  absent. 

Chapman  and  Law  measured  the  potential  upon  a 
potentiometer  of  the  cells,  zinc-sulphuric  acid  and  zinc- 
cadmium-sulphuric  acid  against  a  hydrogen  normal 
electrode  an  1  fouad  the  following  numbers: — 


Solution. 


Metal. 


Potential. 


Sulphuric  acid   .... 

Zinc 

1-398 

Zinc  +  cadmium 

"             

(20  arms.  CdS04) 

Zinc 

1-403 

Zinc  +  cadmium 

1-372 

(20grnis.  CdSO,) 

It  occurred  to  us  that  it  would  be  interesting  to 
measure  the  potential  of  the  magnesium  cell  in  a  similar 
manner.  The  magnesium  electrode  consisted  of  a 
carefully  cleaned  ingot  of  the  metal  1-5  cm.  diameter  and 
7  cm.  long.  The  volume  of  the  solution  in  each  case  was 
150  c.c,  and  to  obtain  the  Mg/Cd  electrode  5  c.c.  of  a 
10  per  cent,  solution  of  cadmium  sulphate  was  added. 
The  potential  of  the  hydrogen  electrode  was  1-065.  The 
following  numbers  were  obtained : — 


Solution. 


Metal. 


Potential. 


N/1     XH4C1 

Ma 

1-S54 

N/1     XH4C1 

Mg  +  Cd 

1-061 

.V/l      11(1 

Mg 

1-932 

.V/l      HC1 

Mg  +  Cd 

1-664 

.V/l     H„S04 

Ml- 

1-993 

-V/l     H„SOi 

Mg  +  Cd 

1-570 

If  the  potential  of  the  electrode  alone  determines  the 
reducing  power  of  the  metal,  then  it  would  follow  from 
the  numbers  obtained  that  magnesium  is  a  much  more 
powerful  reducing  agent  than  zinc  and  that  the  addition 
of  cadmium  should  render  it  less  active.  It  will  be 
noticed  from  the  experiments  of  Chapman  and  Law  that 
in  one  case  they  find  that  the  addition  of  cadmium  (when 
small  quantities  are  added)  increases  the  potential.  But 
that  in  the  other  case  (where  large  quantities  are  added) 
a  decrease  in  potential  is  produced.  Yet  they  find  that 
when  the  zinc  is  insensitive  it  becomes  more  sensitive 
on  the  addition  of  cadmium.  It  should  be  pointed  out 
that  with  magnesium  the  evolution  of  gas  was  exceedingly 
rapid,  and  this  may  perhaps  to  some  extent  account  for 
the  very  high  numbers  obtained  in  our  experiments. 
But  still  the  lowering  of  potential  on  the  addition  of  the 
cadmium  salt  is  very  great,  especially  in  the  case  of  the 
sulphuric  acid  solution ;  but  even  here  the  numbers 
obtained  from  the  cadmium  and  magnesium  are  higher 
than  with  the  zinc  electrode  alone. 

When  reducing  with  the  electric  current,  if  the  sub- 
stance to  be  reduced  is  a  difficultly  reducible  one,  endeavour 
is  always  made  to  work  with  an  electrode  which 
will   allow   of   as   high   a   super-tension    (over   potential) 
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as  possible.     For  example,  Tafel*  found  that   with  lead 

trodes   lie  could   reduee   uric   acid,   but   that   lie   failed 

when  other  elei  trodes  were  employed.    Similarly  Hackford 

and    Sandt   claim    that    by    using    lead   electrodes    thev 

n  a  more  thorough  reduction  ■  '  ai  seni 
than  b\  using  platinum  elect rodi  ents 

.,,a    this    contention.     We    did    not    determine    the 
utial  or  ill")!  in  potential   produced  by  the 
ther  metals     We  hope,  to  study  the  matter 

tail  at  a  future  date.     We  might   mention    bov  i 
that   Chapman  and    Law,  loc.   cit.,   found   that    platir 

It,   copper   and   iron   all   caused   a   drop  m   potential. 

all  tiles  ■    im  tals   n  tard    reduction  ;    I 
mi.  with  it -<  high  pot<  dd   be  a  much   I 

powerful    reducing    agent    than    zinc.     Tb  !    oi 

the  electrode  alone  does  not  seem  to  be  the  only  factor 
which  determines  the  reduction.  Before  the  matter  can 
Ik-  thoroughly  understood  probably  a  great  dial  more 
rimental  work  will  be  necessary. 
too  much  weight  must  not  Ik-  placed  on  the  I" 
numbers  obtained,  which  it  must  be  remembered  are  not 
super-tension  numbers,  but  the  solution  tension  of  the 
metals. 

Probably     the    explanation    of    the    lowering    of    the 

potential  of  the  magnesium  on  the  addition  of  cadmium 

salts,  is  to  be  found  in  the  behaviour  of  magnesium  with 

tions  of  cadmium  salts.     Winn  magnesium  is  added 

solution  of  cadmium  sulphate  or  chloride,  a  vigorous 

evolution  of  hydrogen  ensues  and   metallic  cadmium   is 

thrown    out.     i'rolubly    the    cause   of    this    evolution   of 

hydrogen  is  due  to  the  tendency  of  magnesium  salt-  to 

hvdrolyse.       The    lirst    reaction    will    be    the    replacement 

i.'  cadmium    and    formation    of    a    magnesium    salt, 

the  magnesium  salt  w:ll  then  be  hydrolysed  and  a  basic 

•  d.      This    is,    we  think,   proved   by  the 

following   example.      If   powdered    magnesium    is   added 

neutral  solution  of  magnesium   chloride  or  sulphate  a 

very  vigorous  reaction  ensues,  hydrogen  i-  evolved   and  a 

salt  separates  out  ; — 

,0H 


't  +  -2H.,0=  SO,  +  Ho. 

Mll 

The    reaction    between    cadmium    salts    and   magnesium 
iresented : 

Mg+CdS04=0d+MgSO4. 
(6)  Mg+MgS04+2H0B     MfeSCyOHfe+Ha. 

riments  were  also  made  with  aluminium  both 
in  alkaline  and  a.  id  solution,  the  strength  of  the  solution 
m  each  case  being  4X.  It  was  found,  however,  that 
when  the  reduction  was  carried  out  with  aluminium 
that  even  with  ..;,  mgrm.  of  arsenious  oxide  no  stain  was 
ne  1.  therefore  no  further  experiments  were  carried 
out   with   this  metal. 

Not  having  succeeded  iii  obtaining  stains  which  were 
permanent  ng,  we   turned   our   attention   to   the 

formation  of  the  stain  itself.  It  occurred  to  us  that  it 
might  be  possible  to  employ  some  other  substance  than 
mercuric  chloride.  Silver  appears  to  be  out  of  the  ques- 
tion '  en  by  August  Gotthelfl ;  also  because, 
as  l>r.  Tilden  pointed  out  when  discussing  the  paper  of 
..man  and  Law,  loc.  cit.,  silver  nitrate  is  reduced  by 
molecular  hydrogen. 

Paper  soaked  in  hydrogen   aurichloride  was   tried    and 

intense  pink  or  purple  stains  were  obtained.     We  found. 

however,    that   it    was  practically  impossible   to  obtain  a 

blank.     Also,  the  paper  soaked  m  the  gold  solution  very 

. .   became  purple  on  keeping,   the  mere  fact  of  drying 

it  in  the  steam  oven  was  often  sufficient  to  turn  the  papier 

a  pui  .     Eat  we  found  tliat  by  preparing  a  1  per 

tion  of  hydrogen  aurichloride  in  absolute  alcohol, 

.per   in   this   solution.  it    between 

dry  niter   paper  to  take  out   the  excess  of  solution  and 

drying  in  the  steam  oven  for  from  rive  to    10  minutes, 

that  the  paper  was  much  more  permanent.     If  this  paper 
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employed  at  once  it  «u  possible  to  obtain  ■  Mai 

but  after  keeping  tor  a  few  hour-  it  was  no  longer  n  liable. 
I  he   stains    obtained,    after    washing    with    hydrochloric 
quite    permanent,    but    the    method,    unfi 

]-,.  i-  much  too  unreliable  to  be  ol  any  use.    Platinum 
Milts  are  not   reduced  with  relativel; 

\  ire  not  reduced,  although 

tion 
with  sulphur  dioxidi 
We    then    tried    i  ifced    in    a 

Inn. ,n   of    merounc    bromide.     In   this 

lam  prodm  ed  is  nol   pet  man.  nt,  it   is  more  inl 
:  when  men  uri.   chloride  is  employed  and,  therefore, 
the  test    l-   more   delicafc        After   tl 

mil    the    paper    i-    placed    on   a    watch    "la—    and 
-lined  with  a  few  drop-  of  concentrated  hydrochloric 
as   recommended    by   Bird*   for   mercuric   chloride 
is.      The   watch   glass   is  then   warmed   for  a  minute, 
ilu-  acid  poured  off.     The  paper  is  then  washed  with 
a  little  water  and  slipped  off  the  -.-h.--  onto  a  clean  piece 
of  white  paper,    where   it    is  allowed   to  dry.      Care   must 
l.e  taken  not  to  add  too  much  acid  or  to  heat  too  long, 
or  else  this  -tain  will  1'erome  fainter  and  -  ie  to 

disappear    completely.       But    by    lareful    treatment    with 
hydrochloric   and.   stains  become  visible   which  could    be 
hardly  seen  without  it.      By  usiru:  the  mercuric   bro 
paper  jxnrj  mgrm.  of  arsenious  oxide  is  quite  readily  n 
nised.    The  papers  used  for  soaking  the  mercuric  salt  were 
smooth  English  filter  papers.      The  diameter  of  the  paper 
in  contact  with  the  gas  was  14 — 15  mm.     The  stain  may- 
lie  obtained  in  a  more  concentrated  manner  by  placing 
a  rubber  stopper  in  the  apparatus  and  fixing  in  a   _ 
tube   of   5    mm.    internal    diameter,    as    shown    in    Fil'.    2. 
When   dealing   with    very   small    quantities   of   arsenic,    it 
is   advisable   to    modify'  the    apparatus    in    this    manner. 
In    fact   we    prefer    this    form   of   the    apparatus    rather 
than  that  shown  in  Fig.  1. 


Fig.  a 

When  experimenting  on  the  permanency  of  the  stain, 
we  prepared  little  discs  of  plaster  of  Paris  soaked  in  the 

mercuric  salt,    hut    although  they  showed  the  stain  very- 
well,   we   were   unable   to   wash   them   with   hydrochloric 
and  it  was  a  difficult  matter  to  fix  them  on  to  the 
apparatus:  we,  therefore,  came  back  to  the  paper  dis 

For  smootlme-s  of  working  we  prefer  to  use  magnesium 
and  ammonium  chloride,  because  when  once  started  the 
apparatus  will  go  on  gently  evolving  hydrogen  for  about 
two  hours  without  further  attention.  With  zinc  and 
acids  the  reaction  i-  sometimes  rather  intermittent. 
It  is  interesting  to  note  the  different  appearance  of  the 
7-inc  in  different  experiment-.  Sometimes  the  whole 
solution  becomes  milky  from  the  evolved  gas.  W 
this  happens  the  action  is  generally  the  n  , 
and  the  gas  comes  off  intermittently.  At  other  times 
the  individual  pieces  of  zinc  become  of  a  spongy  appear- 
ance from  the  hydrogen  clinging  on  to  them:  when  this 
is  the  case  the  read.  n  smoothly  and  very  little 

attention  is  required. 

The  time  element  is  also  of  importance.     M 
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seem  to  consider  that  half-an-hour  is  sufficiently  long  for 
each  determination.  We  find  that  it  requires  45  minutes 
to  drive  out  all  the  arsenic  when  0-002  rngrm.  is  used, 
and  therefore  consider  it  better  to  take  one  hour  to  each 
det  rmination  and  with  arsenates  1 J  hours.  If  the 
arsenic  is  not  all  got  rid  of  in  the  Gutzeit  apparatus 
when  zinc  and  acid  is  used,  it  must  follow  that  it  is  also 
not  got  rid  of  in  the  Marsh  apparatus.  This  fact  would 
not  necessarily  matter  if  all  the  tests  were  invariably 
carried  out  in  the  same  time,  because  it  is  probable 
that  yij  nigrm.  AsoO^.  for  example,  would  always  give 
the  same  intensity  of  mirror  in,  say,  30  minutes  and,  there- 
fore, the  estimations  would  be  correct,  as  the  comparison 
in  each  case  would  be  the  same.  The  same  line  of  reason- 
ing applies  to  the  electrolytic  method.  With  reference 
to  the  electrolytic  method,  we  have  found  the  apparatus 
of  Hackford  and  Sand,  or  a  modification  of  this,  to  give 
very  satisfactory  results  for  arsenites. 

Xow  as  to  the  reliability  of  the  Gutzeit  test.  It  is  not 
possible  to  prepare  permanent  standards,  therefore,  all 
determinations  must  be  done  in  parallel.  The  apparatus 
required  is  simple,  there  is  no  reason  why  one  should  not 
start  four  or  five  going  at  one  time :  one  the  actual 
determination  and  the  others  standard  quantities.  We 
found  exactly  the  same  quantities  of  arsenic  in  commercial 
samples  of  borax  and  cream  of  tartar,  which  had  been 
examined  on  the  Marsh  apparatus,  from  an  outside 
source.  With  reference  to  the  different  methods  of 
detecting  arsenic,  the  Marsh  -  Berzelius  apparatus 
requires  a  lot  of  experience,  but  in  the  hands  of  an  experi- 
enced manipulator  may  be  said  to  be  practically  infallible. 
The  same  remarks  apply  to  the  electrolytic  method  when 
a  lead  cathode  is  used,  although  this  is  not  quite  so  delicate 
as  the  Marsh- Berzelius  apparatus.  The  Gutzeit  test 
requires  care  and  experience  and  then  leaves  little  to  be 
desired.  In  all  the  methods  the  samples  to  be  tested 
should  be  as  free  as  possible  from  foreign  substances 
especially  metallic  impurities.  For  general  testing  pur- 
poses we  think  the  Gutzeit  test  has  decided  advantages 
over  the  Marsh-Berzelius.  But  for  cases  of  poisoning, 
of  course,  the  Marsh-Berzelius  is  the  apparatus  which 
would  be  employed. 

In  conclusion,  we  may  state  that  experiments  are  being 
made  with  the  electrolytic  apparatus  and  its  applications 
to  the  Gutzeit  method  of  testing — so  far  the  results  have 
been  very  satisfactory. 

Discussion-. 

The  Chaikmax  said  he  hoped  the  discussion  would 
trend  in  the  direction  of  showing  the  value  of  this  process 
as  compared  with  the  Marsh-Berzelius,  its  quantitative 
value  and  the  accuracy  and  speed  with  which  the  deter- 
minations could  be  conducted,  more  particularly  in 
reference  to  the  complications  which  it  appeared  to  him 
would  be  introduced  by  subsidiary  reactions  in  respect  of 
the  material  introduced  to  be  tested,  and  the  condition, 
acid  or  otherwise,  in  which  that  material  was. 

Dr.  Divers  said  he  had  been  much  interested  by  the 
series  of  unsolved  problems  in  inorganic  chemistry  con- 
tained in  the  first  part  of  the  paper.  Certainly  organic 
chemistry  was  now  much  easier  to  develop  than  inorganic 
chemistry. 

Mr.  A.  C.  Chapman  said  the  paper  appeared  to  resolve 
itself  in  the  first  place  into  a  plea  for  the  Gutzeit  test, 
and  in  the  second  place  into  a  criticism  of  some  results 
obtained  by  Mr.  Law  and  himself  and  set  out  in  a  paper, 
dealing  with  the  reducing  action  of  hydrogen,  recently 
communicated  to  the  Societj  of  Public  Analysts.  The 
Gutzeit  test  suffered  from  many  serious  disadvantages. 
In  the  first  place,  as  the  authors  had  pointed  out,  it  was 
impossible  to  prepare  standards  which  were  in  any  way 
permanent.  In  the  second  place  the  stains  were 
seriously  affected  by  light  and  also  by  certain  vapours 
which  were  frequently  present  in  the  laboratory 
atmosphere.  In  the  third  place — and  this  was  perhaps 
one  of  the  most  important  objections — it  was  not, 
strictly  speaking,  diagnostic  of  arsenic  and  did  not  yield 
results  which  were  characteristic  and  definite.  In  the 
Marsh  test  an  arsenic  mirror  was  obtained  from  which 


arsenious  oxide  crystals  could  be  prepared,  and  could  be 
used  for  confirmatory  purposes.  In  work  which  was  SO 
important  as  the  estimation  of  traces  of  arsenic  in  food 
products,  it  seemed  to  him  that  that  should  be  a  sine- 
in  any  process  employed,  and  in  that  respect  the 
Gutzeit  test  laboured  under  a  grave  disadvantage.  There 
was  also  the  fact  that  hydrogen  phosphide,  hydrogen 
sulphide,  and  apparently  some  hydrocarbons  which  the 
authors  had  not  been  able  to  identify,  also  produced  stains 
which  were  not  easily  distinguishable  from  those  pro- 
duced by  arsenic.  A  final  further  objection  was  that  it 
was  impossible  to  assess  the  stains  produced  by  artificial 
light.  Bearing  all  these  points  in  mind,  it  seemed  to  him 
that  the  time  was  far  distant  when  the  Gutzeit  method 
could,  save  in  a  limited  degree,  replace  the  Marsh- 
Berzelius  method  for  the  estimation  of  traces  of  arsenic. 
Turning  to  the  question  of  the  relationship  between  the 
reducing  efficiency  of  hydrogen  and  the  source  from  which 
it  was  obtained,  it  seemed  to  him  the  authors'  experiments 
in  every  way  confirmed  the  conclusions  he  (the  speaker) 
and  Mr.  Law-  had  put  forward.  In  the  first  place,  if  it 
were  a  fact  that  the  potential  of  hydrogen  obtained  from 
magnesium  was  much  higher  than  of  that  obtained  from 
zinc  or  cadmium,  it  was  only  what  might  have  been 
expected  from  Mr.  Law's  and  his  own  results,  that  the 
addition  of  cadmium  salts  would  reduce  the  potential  and 
diminish  the  reducing  activity,  and  that  appeared  to  be 
the  case.  But  he  would  go  a  good  deal  beyond  that. 
As  a  matter  of  fact,  the  authors  had  not  measured  the 
potential  of  the  hydrogen  obtained  in  these  experiments. 
They  had  merely  measured  the  solution-tension  of  the 
magnesium  in  ammonium  chloride  solution,  and,  judging 
from  the  rate  at  which  the  gas  came  off  in  the  experiments 
shown,  the  difference  between  the  solution  tension  of  the 
metal  and  the  potential  of  the  hydrogen  must  be  very 
great  indeed.  In  fact,  the  one  magnitude  only 
approached  the  other  when  the  rate  of  hydrogen  evolution 
was  very  small,  as  in  the  case  of  pure  zinc  or  pure 
cadmium  :  so  that  the  numbers  put  on  the  board  really 
had  little  or  no  meaning  as  a  criticism  of  their  results. 
There  really  was  no  a  priori  reason  for  supposing  that 
the  introduction  of  cadmium  into  the  flask  in  thfr 
magnesium  experiment  should  either  diminish  or  increase 
the  reducing  activity  of  the  evolved  hydrogen  :  or,  which 
came  to  the  same  thing,  that  it  should  diminish  or 
increase  its  potential.  As  a  matter  of  fact  they  had  no 
knowledge  whatever  of  the  potential  of  the  hydrogen 
from  magnesium  dissolving  in  ammonium  choride,  but 
they  had  certain  other  information  which  lead  them  to 
suppose  that  magnesium,  zinc  and  cadmium  all  stood 
somewhere  near  together  with  regard  to  hydrogen- 
potential,  and  that  being  so — it  certainly  was  so  with 
zinc  and  cadmium — whether  cadmium  increased  the 
reducing  activity  of  a  sample  of  zinc  or  of  magnesium 
would  depend,  in  the  first  place,  on  the  purity  or  impurity 
of  the  zinc  and  magnesium  in  question ;  and  in  the 
second  place — and  this  was  more  important — on  the  way 
in  which  the  cadmium  was  deposited  on  the  surface. 
On  neither  of  these  points  had  the  authors  given  any 
information  at  all.  That  being  so,  there  was  no  reason 
why  they  should  anticipate  any  particular  result  from 
the  introduction  of  cadmium  into  the  evolution  flasks. 
One  thing  was  pretty  certain,  and  was  supported  by  an 
immense  number  of  his  own  experiments  (because  he  had 
used  cadmium  in  every  Marsh  experiment  which  he  had 
made  for  many  months),  and  this  was  that  the  potential 
of  the  hydrogen  given  off  in  the  case  of  zinc  depended 
very  largely  on  whether  one  obtained  a  uniform  coating 
of  cadmium  over  the  metal  to  be  treated  or  whether  it 
was  deposited  in  an  uneven  and  spongy  form.  In  the 
experiments  described,  he  thought  the  cadmium  must 
have  been  deposited  very  unevenly.  It  was  in  fact  a  very 
difficult  matter  to  obtain  a  uniform  coating  of  cadmium 
over  magnesium,  but  that  really  was  one  of  the  most 
important  points  in  determining  whether  cadmium 
would  produce  an  effect  or  not.  The  authors  said  that 
he  and  Mr.  Law  had  recommended  the  use  of  cadmium 
for  sensitising  pure  zinc,  but  that  was  what  they  had 
carefully  refrained  from  doing.  They  only  gave  the 
results  of  their  experiments,  leaving  chemists  to  draw 
their  own  conclusions.     They  made  no  recommendation. 
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simpK  because  then    were  Borne  oaaea  in  which  oadmium 
did  not  produce  onsitiveness  for  reasons  nol  ye( 

rtained,  and  the)  did  nol  desire  to  mislead  anybody 
working    on    this    very    intricate    subject,      la    stated, 

however,  in  the  paper  he  had  refe 1  to,  the  potential  oi 

hydrogen  was  one  factor  in  reducing  efficiency   and 

emely  importanl  one.  but  they  recognised  thai  there 
must  be  other  fai  tors.  [he)  had  also  made  experiments 
with  aluminium,  which  went  t >•  confirm  those  <>t  Dr. 
lvikm.  Using  it  in  tin-  Marsh  test  they  observed  the 
formation  oi  .1  white  deposit  in  the  combustion  1 
which  the)  1  ould  not  explain.  Aluminium  was  apparently 
quite  unfitted  for  use  in  the  Marsh- Berzelius  test.     With 

rd  t"  tl"-  quantities  which  had  been  mentioned,  he 
thought  tlu'  time  ha. I  now  come  when  what  they  had  to  do 
was  to  take  as  a  minimum,  say,  1   500  mgrm.  ami  endear  '■in- 
to tin. I   that   with  absolute  certainty.     It    was  tar  more 
nant    to    work    witli    certainty    to    l/500th,    which 
W8S   -inch    as   far  as  anyone  could   desire   to  go,    than    to 
be    able    to    detect    1  2000    mgrm.     lie  had 
recently    been    making    experiments   on   the   electrolytic 
method,    using    pure    tin    cathodes,    and    had   got   results 
which   were   rather  encouraging.      Reduction  took   place 
much  more  readily  than  with  platinum,  and  tin  was  for 
not  quite  so  difficult  to  work  with  as  lead. 

Mr.  T.  Tyki.k  said  the  Gutzeit  test  was  even  now  by  no 
means  perfect.  He  had  made  experiments  with 
■tains,  and  it  was  interesting  to  hear  that  the  bromidi 
was.  on  the  whole,  more  precise  as  to  colour.  Then-  w  i~ 
no  doubt  that  the  stain  of  arseniuretted  hydrogen  upon 
uric  chloride  paper  was  mercurous,  which  turned 
black  on  the  addition  of  ammonia,   but  it   was  necessary 

ike  various  precautions  and  adopt  suggestions  wl 
had   been   made   by   Messrs.    Hill   and    Collins,    Kirkby, 
Charles  Tyrer  and  Bird,  all  with  the  definite  object   oi 

irbing  interfering  agents,  and  when  these  suggestions 
were  combined,  one  was  enabled  to  make  compari 
about  which  no  doubt  could  exist.  While  the  stain  of 
mercuric  chloride  was  affected  by  light  and  ai;.'.  1; 
undoubtedly  blackened  (and  to  that  extent  it  was  con- 
firmatory) by  ammonia  ;  but  the  phosphoretted  hydrogen 
stain,  which  could  scarcely  be  seen  even  with  known 
quantities  of  arsenic,  was  less  affected,  and  the  sulphuretted 
hydrogen  stain  was  slightly  affected  ;  under  these  circum- 
stances what  was  to  be  done?  It  was  a  question  of 
comparison,  with  colours  which  were  in  themselves 
delicate  and  requiring  considerable  judgment  to  differ- 
entiate. He  regretted  that  Dr.  Perkin  was  not  able  to  give 
a  working  illustration  with  magnesium,  but  the  reactions 
were  certainly  surprising,  and  showed  that  there 
were  certain  points  against  which  precaution  ought  to  be 

in.  He  had  tncl  ammonium  chloride  with  magnesium, 
but  the  rate  of  evolution  of  hydrogen  depended  not  only 
on  the  state  of  division,  but  also  on  the  concentration  of 
the  ammonium  chloride  solution.  If  this  method  were 
adopted  for  the  evolution  of  the  hydrogen,  then  the 
precautions  would  have  to  be  increased.  But  the  reaction 
was  certainly  worth  considering,  and  working  out  to 
definite  conclusions.  From  the  appearance  of  the 
magnesium    with    magnesium    chloride    and    sulphate,  it 

-    lear  the  reactions  were  scarcely  so  simple  as  described 
by  the  authors.     Of  course,  in  using  ammonium  chloride, 
provision    must    he    made    for    absorbing    the    ammonia 
•nrs  evolved  so  copiously. 

Mr.  C.  A.  Hill  said  the  use  of  stannous  chloride  had  a 
distinct  advantage,  as  it  reduced  arsenates  to  arsenites, 
and.  therefore,  made  the  test  more  completely  comparative. 
and  also  because  it  made  the  evolution  of  gas  steady  and 
regular.  It  was  usual  to  compare  the  stains  obtained  in 
any  test  with  the  stain  obtained  from  a  solution  containing 
a  known  amount  of  arsenite.  The  presence  of  stannous 
chloride  also  reduced  the  time  necessary  for  the  operation. 
In  his  experiments,  this  time  varied  according  to  the 
condition  in  which  the  arsenic  was  present  to  start  with, 
but  he  could  confirm  Dr.  Perkin  that  in  some  cases  it  was 
necessary  to  run  for  an  hour.  The  question  of  the  fading 
of  the  standards  was  not  so  important  as  might  appear, 
owing  to  the  ease  w  ith  which  fresh  standards  were  prepared. 
They  usually  prepared  them  two  or  three  times  a  week. 
He   congratulated   Dr.   Perkin   on   the   use   of   bromide ; 


id     I. enid    I1  the 
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\li   J 1  1 1  \  n  1.    r.  u     1       ked  how  the  authors  would  deal 
with  a  solution  of  organio  compounds  containin 

1,  ordinary  mali  extract  or  sugar  solution       1    ■ 
varying   proportion   .u   acid   to   be   introduced   into 
ammonium    chloride    solution    and    magnesium    would 
riallj  affeel    the  rapidit)    oi   the  flow    oi   gas,  and, 
equently,    the    resulting   stain;    this  i1    bo 

with  the  tour  or  five  standards  which  were 
simultaneously  bi 

Dr.  I,.  T.   i  ml  the  difficulties  in  the  way  of  the 

i  lutzeit  test  were  very  great  as  a  quantitative  test.  There 
one  other  point  which  occurred  to  him  during  the 
reading  of  the  paper,  and  that  was  the  need  for  the  further 
manipulation  of  the  stain  by  means  of  hydrochloric  acid 
or  otherwise,  to  get  it  more  fully  shown  up,  and  that 
the  manipulation  required  very  great  care  or  it  might 
affect  the  result.  Dr.  Perkin  himself  mentioned  that  if 
the  hydrochloric  acid  was  used  too  strong,  or  the  heat 
was  too  much,  the  stain  was  reduced  ;  so  that  his  own 
feeling  was  that  the  i.m  sell  test  could  not  compare 
accuracy,  delicacy  and  reliability  with  the  Marsh-Berzelius 
as  now  carried  out.  With  regard  to  the  addition  of 
mum  to  zinc  to  increase  its  activity,  he  should  like 
eitirm  the  results  given  in  Messrs.  Chapman  and  Law's 
recent  paper  (Analyst,  If*  16,  3).  He  had  been  in  the  habit 
■  mg  electrolytic  zinc  for  a  long  time  past  and  had  very- 
good  results  without  any  admixture,  but  a  short  time  ago  a 
hatch  of  electrolytic  zinc  came  in,  the  sensitiveness 
of  which  was  very  much  reduced.  The  electrolytic  zinc 
was  always  purified  by  the  sodium  process  and  then  gave 
,  good  results,  but  in  the  batch  referred  to,  the 
sensitiveness,  even  after  treatment  with  sodium,  was  not 
quite  satisfactory.  The  effect  of  cadmium  was  tried. 
About  2  per  cent,  of  cadmium  metal  was  alloyed  with  the 
zinc,  with  the  result  that  the  sensitiveness  was  much 
increased,  but  at  the  same  time  traces  of  arsenic  showed 
up,  probably  from  the  cadmium  not  being  quite  pure. 
The  cadmiumised  zinc  was  therefore  submitted  to  the 
sodium  process,  and  reacted  even  more  readily  to  this 
sodium  treatment  than  the  zinc  itself,  and  a  cadmium- 
zinc  was  obtained  which  was  perfectly  free  from  arsenic, 
and  which  showed  great  sensitiveness  and  reliability. 
That  was  an  interesting  point,  not  only  as  confirming 
Chapman  and  Law's  results,  but  also  as  showing  that  in 
an  alloy,  which  was  a  very  intimate  mixture,  the  effect 
seemed"  almost  more  definite  than  where  by  using  a 
cadmium  salt  in  the  Marsh  apparatus  only  a  deposit  of 
.  clmium  was  obtained  on  the  surface  of  the  zinc. 

Mr.  E.  Grant  Hooper  said  his  experience  had  shown 
that  there  was  a  distinctly  useful  application  of  the 
Gutzeit  test  in  a  direction  that  had  not  been  quite  pre- 
sented to  the  meeting.  It  was  not  so  much  in  determina- 
tions of  actual  quantities  of  arsenic  that  the  Gutzeit 
test  was,  in  his  opinion,  most  useful,  but  rather  where 
it  was  required  to  show  whether  or  not  a  minimum 
quantity  was  present  in  the  substance  under  examination  ; 
and  with  reference  to  that  he  was  rather  surprised  that 
no  reference  had  been  made  to  the  work  of  the  Pharma- 
copoeia Special  Committee,  which  had,  under  the  direction 
of  Professor  Duustau,  to  his  mind,  considerably  improved 
the  Gutzeit  test  in  the  way  of  systematising  the  procedure. 
In  connection  with  one  point  which  had  been  referred  to 
by  Dr.  Perkin,  the  question  of  time ;  those  familiar  with 
this  later  pharmacopoeia  practice  would  remember  that 
it  was  proposed  the  test  should  run  for  two  hours,  and 
that  he  thought  was  a  distinct  advantage.  With  refer- 
ence to  the  fading  effect,  to  which  reference  had  been 
made  as  one  of  the  difficulties  connected  with  the  test, 
he  would  suggest  that  m  the  application  of  the  method, 
in  the  particular  direction  to  which  he  had  alluded, 
there  was  no  real  difficulty  in  setting  three  experiments 
going  at  the  same  time — one  a  blank,  one  with  the 
standard  minimum  you  were  searching  for,  and  one  with 
the  substance  under  examination.  If  the  Gutzeit  te^t 
w  ere  used  in  that  way  and  under  those  conditions,  systema- 
tised,  as  it  had  been  in  the  report  to  which  he  had  referred, 
then  the  Gutzeit  test  had  distinct  advantages  and  would 
be  useful  to  many  who  had  not  the  opportunity,     and 
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probably  were  not  inclined  to  devote  the  time  necessary 
for  an  electrolytic  determination. 

Dr.  F.  B.  Power  sai.l  the  Gutzeit  test  had  been  in  more 
or  less  general  use  for  a  number  of  years,  and  he  recalled 
particularly  a  very  lengthy' investigation  of  the  subject  by 
the  late  Prof.  Flueckiger  of  Strasburg:  which  was  published 
in  the  Arehiv  der  Pharmacie  in  1889.  That  investigation 
■was  principally  confined  to  the  sensitiveness  of  the  test. 
and  the  conditions  under  which  it  could  be  most  usefully 
carried    out.        I  ns    were    instituted,    especially 

between  the  Gutzeit  and  the  Marsh-Berzelius  test,  and 
the  author  came  to  the  conclusion  that  the  former  should 
be  given  the  preference  for  the  testing  of  medicinal 
chemicals.  That  gave  an  impulse  at  the  time  to  the  use 
of  the  test  which  was  very  marked,  and  which  led  to  its 
genera]  introduction  for  that  specific  purpose.  It  was  of 
interest  to  observe  the  consideration  given  to  it  in  the 
new  United  Stales  Pharmacopoeia,  only  recently  issued, 
where  two  or  three  pages  were  devoted  to  the  conditions 
for  obtaining  accurate  results,  especially  with  regard  to 
the  presence  of  hydrogen  phosphide,  hydrogen  sulphide, 
kc.  He  was  not  quite  prepared  to  asrree  with  the  opinions 
expressed  by  some  of  the  preceding  speakers,  which 
were  somewhat  depreciatory  of  the  test,  because  he 
thought  it  fulfilled  a  very  important  and  useful  purpose, 
especially  for  the  detection  of  arsenic  in  medicinal  chemi- 
cals, which  required  to  be  so  frequently  tested  for  this 
impurity. 

Mr.  H.  D.  Law  wrote  : — "  The  potential  of  hydrogen 
set  free  from  metallic  surfaces  unquestionably  plays  a 
verv  important  part  in  reduction  processes.  This  has 
been  amply  demonstrated  by  Tafel  in  the  case  of  refrac- 
tory organic  substances  and  later  by  Sand  and  Hackford, 
Chapman  and  Law  for  the  oxides  of  arsenic.  It  is  not 
the  only  force  influencing  these  reactions,  for  in  many 
cases  catalysis  becomes  the  determining  factor.  In  the 
reduction  of  arsenious  oxide  this  latter  may  be  left  out 
■of  consideration,  for  its  action  is  only  a  subordinate  one. 
The  seemingly  anomalous  behaviour  of  cadmium  surfaces 
observed  by  "the  authors  needs,  therefore,  careful  con- 
sideration, and  certainly  a  more  detailed  study  than  has 
been  given.  The  work  set  forth  in  the  present  paper 
in  no  way  disproves  the  theory  enunciated  by  Chapman 
and  Law;  on  the  contrary,  most  of  the  examples  confirm 
the  view  already  given.  The  measurement  of  the  potential 
of  magnesium  is  interesting,  but  throws  no  light  on  the 
nature  of  the  hydrogen  liberated  from  the  metal.  The 
figures  given  represent  the  solution  tension  of  magnesium, 
which  is  considerably  higher  than  the  potential  of  the 
hydrogen  set  free,  as  may  be  inferred  from  the  very 
energetic  reaction  taking  place.  The  solution  tension  of 
a  metal  can  approach  the  potential  of  the  hydrogen 
formed  in  the  metallic  surface  only  when  a  very  moderate 
action  is  taking  place.  On  the  addition  of  a  salt  of  cadmium, 
this  latter  metal  becomes  deposited  in  the  magnesium 
and  partially  covers  it.  The  solution  tension  is  then 
lowered  somewhat  and  the  super-tension  of  the  hydrogen 
is  increased.  Consequently,  the  reaction  is  less  energetic 
and  the  figures  given  are  nearer  the  actual  potential 
of  the  hydrogen.  The  figures  given  by  Chapman  and 
Law  also  do  not  represent  the  true  potential  of  the 
bvdrogen,  but  the  approximation  is  very  close,  for  the 
action  was  only  slight.  The  authors  have  found  that  the 
addition  of  cadmium  chloride  to  the  Gutzeit  apparatus 
in  no  way  increases  the  sensitiveness  of  the  magnesium 
used — on  the  contrary,  a  brisk  reaction  takes  place 
with  a  solution  of  cadmium  chloride  without  any  addition 
■of  ammonium  chloride.  This  is  undoubtedly  due  to  the 
formation  of  magnesium  chloride.  The  magnesium 
•chloride  is  hydrolysed  by  water  sitting  free  hydrochloric 
acid,  which  in  turn  attacks  the  magnesium  to  form 
hydrogen.  This  hydrogen  prevents  the  formation  of 
metallic  cadmium  in  a  compact  mass  round  the  magnesium, 
but  causes  the  deposited  metal  to  break  away.  The  action 
of  cadmium  sulphate  on  magnesium  is,  however,  very 
slight,  and  in  this  case  the  cadmium  completely  covers 
the  surface  of  the  magnesium.  If  now  ammonium  chloride 
is  added,  hardly  any  action  takes  place  at  all.  due  chiefly 
to  the  increased  super-tension  of  the  hydrogen,  but  also 
to  the  diminished  solution  tension  of  the  metal.     It  will, 


however,  reduce  arsenious  oxide  to  the  hydride.  The 
solution  of  this  problem  is  still  very  incomplete  and  until 
more  work  is  done  it  is  quite  impossible  to  predict  results. 
The  action  of  salts  of  iron,  nickel  and  copper  clearly  show 
the  influence  of  super-tension  on  the  sensitiveness  of  the 
source  of  the  hydrogen,  confirming  the  experiments 
already  published  by  Chapman  and  Law.  The  authors 
have  succeeded  in  considerably  improving  the  Gutzeit 
method  of  estimating  arsenic.  In  their  hands,  this  method 
has  become  equal  in  sensitiveness  to  that  of  Marsh-Ber- 
zelius. and  no  more  difficult  to  manipulate.  The  greatest 
disadvantage  to  its  use  is  the  impossibility  of  preserving 
the  standards.  When  this  difficulty  has  been  overcome 
there  is  no  reason  why  this  method  should  not  be  adopted 
in  preference  to  the  one  now  generally  used  for  accurate 
determinations  of  arsenic." 

Dr.  Perkin.  in  reply,  said  the  discussion  showed  rather 
a  tendency  to  take  sides,  as  if  it  were  the  Marsh-Berzelius 
0.  the  Gutzeit  They  had  not  taken  any  side,  they  ap- 
proached the  subject  with  an  absolutely  open  mind 
and  did  so  by  accident.  As  a  matter  of  fact,  they  were 
working  with  various  electrolytic  methods,  and  it  so 
happened  that  someone  wanted  to  carry  out  the  Gutzeit 
method.  The  results  obtained  were  not  very  comparable, 
and.  therefore,  the  matter  was  taken  up  and  investigated 
simply  to  get  more  knowledge  of  the  subject.  Speaking, 
generally,  "they  thought  that  for  a  method  of  general 
applicability  to  discover  whether  a  given  substance  con- 
tained arsenic  in  which  a  minimum  was  allowed,  or  a 
given  quantity  of  arsenic,  the  Gutzeit  test  was  preferable 
to  the  Marsh-Berzelius.  Their  own  practice  in  making 
an  estimation  was  to  run  three  in  parallel — one  a  blank, 
one  with  a  given  quantity,  and  the  other  the  substance 
to  be  tested,  and  if  necessary  they  could  put  another 
one  with  another  quantity  if  they  wished  to  know  exactly 
the  amount.  Stains,  if  kept  in  the  dark,  would  last  for 
two  or  three  days  quite  well.  Mr.  Bird  gave  the  time 
for  the  test  as  half-an-hour,  and  possibly  with  a  boiling 
solution  that  might  be  sufficient,  but  under  ordinary 
conditions  it  was  not.  It  did  not  matter  when  one  was 
always  doing  something  else,  if  the  apparatus  was  running 
for  one  hour  or  more,  though  he  did  not  consider  two 
hours  was  necessary.  The  hydrochloric  acid  treatment 
of  the  paper  was  taken  from  Jir.  Bird,  who  first  suggested 
it.  They  certainly  did  not  go  quite  so  far  as  he  did  in 
actually  getting  arsenic  from  it  but  they  found  the  stain 
much  more  permanent,  and  it  was  easier  to  determine 
the  exact  amount  if  they  treated  it  first  of  all  with  hydro- 
chloric acid. 

With  reference  to  Mr.  Baker's  question,  it  would  be 
necessary  to  neutralise  with  ammonia  if  the  substances 
were  to  be  tested  in  an  apparatus  containing  an  ammonium 
salt.  They  had  chiefly  experimented  with  inorganic 
substances  containing  arsenic.  Glycerine  did  not  inter- 
fere, but  probably  it  would  be  necessary  to  get  rid  of 
mucilaginous  substances  before  applying  the  test. 


THE  SEPARATION  OF  BRUCTNE  AND 
STRYCHNINE— INFLUENCE  OF  NITROUS 
ACID  IN  OXIDATION  BY  NITRIC  ACID. 

BY    WILLIAM    COLEBROOK    REYXOLDS,    B.SC,     A.R.C.S.,     A>'D 
ROBERT    SUTCLIFFE. 

When  nitric  acid,  under  suitable  conditions,  acts  on  a 
mixture  of  strychnine  and  brucine,  the  brucine  is  decom- 
posed into  non-basic,  strongly  coloured  constituents,  and 
the  strychnine  remains  almost  unacted  upon,  and  hence 
the  amount  of  each  present  can  be  determined.  The 
method  is  more  accurate,  and  occupies  much  less  time, 
than  older  methods,  such  as  the  ferrocyanide  process, 
and  has  rapidly  replaced  them. 

The  first  proposal  to  use  nitric  acid  for  the  separation 
of  brucine  from  strychnine,  came  from  Keller  (Zeits. 
Osterr.  Apoth.  Ver.,'l893,  542).  His  method  consisted 
in  adding,  to  the  solution  of  02 — 0-4  grm.  of  the  mixed 
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alkaloids  in  10  per  cent,   Ih.so,.   1  co.  of  nitric  acid  ■  •( 

,.    1-42,  allowing  the  reaction  t"  proceed   foi    I 
one  i"  one  and  a  half  hours,   then  making  the  Bolution 
alkaline  with  ammonia  and  Bhaking  oul   with  a  wei 
quantity  of  a  mixture  oi  ohloroform  and  ether,  of  .. 
.i  weighed  quantity  was  then  distilled. 

Tin-  process  was  examined   by  Stoeder  in   1899 
Tydaohr.  Pharm.,  11.  1—6)  who  improved  the  process  by 
substituting    chloroform   for   the    mixture   of    i  M 

and  ether,   and   caustic   soda    for  ai roja,   and    tdding 

L>6  c.c.  of  a  mixture  of  equal  volumes  of  water  and  aitrica  id 
of  Bp.  gr    1-42  instead  of  1  c.c.  of  nitric  aeid  Bp 

Gordin  (Arch.  Pharm.,  1902,  240.  641  I 
altered  the  proportions,  ffe  dissolved  0-2 — 0-4  g-rm.  of 
the  mixed  alkaloids  in  15  c.c  of  •'!  per  cent.  Bulphuric  a<  id, 
to  which  was  added  :l  c.c.  of  a  mixture  of  equal  volumes 
,,f  water  and  nitrii  acid  of  Bp.  gr.  1-42,  and  allowed  only 
Id  minutes  to  elapse  before  arresting  the  reaction.  I 
latter  method  has  been  adopted  in  the  1905  edition  of 
the  United  States  Pharmai  opceia. 

Thus  there  is  no  general  agreement  about  the  | 
and  all-important  details  of  procedure,  and  we  have, 
therefore,  examined  the  various  modifications  that  have 
been  proposed  and  certain  further  ones  that  the  enquiry 
rested.  Two  reactions  proceed  simultaneously  a1 
tirst  —a  rapid  oxidation  of  the  bnieine,  and  a  very  much 
alower  oxidation  of  the  strychnine— and  the  reaction 
should  obviously  be  Btopped  as  -non  as  the  former  is 
complete. 

We  have  endeavoured  to  ascertain,  therefore:  I.  The 
rate  of  oxidation  of  brucine  by  dilute  nitric  acid.  2.  The 
rate  of  oxidation  of  strychnine  by  the  same.  3.  The 
influence  of  temperature,  varying  the  time  and  the  con- 
centration of  the  nitric  acid. 

We  have  operated  upon  the  following  materials: — Pure 
brucine  (dehydrated),  of  m.  pt.  17s  C.  ;  pine  strychnine, 
of  in.  pt.  269*  C,  mixtures  of  the  two  in  known  proportions. 
as  well  as  on  the  total  alkaloid  obtained  in  the  assay  of 
HUX  vomica  and  its  galenical  preparations.  The 
strychnine  has  been  recovered  by  distilling  olf  the  chloro- 
form from  a  small  tared  llask,  adding  a  few  c.c.  of  alcohol 
when  it  was  almost  removed,  and,  while  rotating  the  Bask 
in  an  inclined  position  on  the  water-bath,  passing  a  gentle 
Btream  of  air  into  it.  The  alkaloid  was  left  as  a  crystalline 
deposit  over  a  large  area  of  the  tla-k.  which  rapidly 
imed  constant  weight,  and  there  was  no  decrepitation. 
The  residue  was  finally  dissolved  in  a  little  dilute  acid  and 
tested  for  brucine  with  strong  nitric  acid. 

The  following  table  summarises  a  selection  of  typical 
experiments  : — 


Experiments  1  7  with  pure  brucine  prove  that  when 
the  concentration  of  mt. io  acid  at., 

tl,,.  decomposition  ..f  the  bruoine  is  complete  m  in 
minutes,  and  the  90  minuti    alii  wed  b    I  ool  onlj 

unnecessary,   bul    results  in  the  lose 

i .,,  limn,     (parti j    i  omp  a    ted    foi    mi    his   original 
method    by    impurity    introduced    b  nia). 

It  the  oonci  mi  i  in  ion,  as  in  ante  1,  i'>.  25  .nd  -jr.. 

nler  7    per  cent    .    the    rale  of  iiU'lallnli   fulls  nil    rapidly 

time    elap  ten     i-  fore    d  on  is 

complete. 

i' i  experiments  8     26  irith    trychnini   and  mixtures 

ol  Btryohnine  and  brucine,  the  rate  of  oxidation  of  the 
former  can  be  approximately  determined.  In  experiment 
17  with  9-0  per  cent,  ol  nitric  acid  0-008  grm.  ol  strychnine 
apparently  disappeared  mi  three  hours,  and  if  we  add 
0-003  grm.,  which  is  the  average  residue  obtained  when 
using 0-15  grm.  of  brucine.  tin-  would  mean  thai  0-01  I  '.Tin. 
ni  Btryohnine  had  been  oxidised  in  three  hour-,  or  2-0  per 
cent,  per  hour  at  Is  ( '.  Similarly  with  Gordin's  s-.'i  pel 
cent.  acid,  experiment  18  proves  that  the  oxidation  is 
at  the  rate  of  -J  per  cent,  per  hour  at  18°  C  Howard 
Vnalyst,  1905,  30.  262)  with  9-0  per  cent,  of  nitric  acid 
found  in  one  experiment  that  9-9  per  cent,  disappeared 
in  3t  hours,  or  2-70  per  cent,  per  hour  at  21  I'.,  and 
m  another  19-3  per  cent,  disappeared  in  17  hours,  or 
114  per  cent,  per  hour  at  '21°  C. 

These  results  prove  that  the  los8  of  strychnine  by 
..Nidation  with  dilute  nitric  acid  in  In  minutes  is 
negligible  at  temperatures  up  to  25    C,  even  when  the 

.titration  is  as  high  as  15  per  cent.,  hut  if  the  time  is 

increased  to  one  hour  or  more  it  becomes  appreciable, 
especially  in  summer  time.  To  overcome  this  defect 
in  Keller's  process.  Howard  has  proposed  to  carry  out  the 
treatment  for  H  hours  in  ice  cold  water;  but  since  the 
reaction  is  complete  in  10  minutes  at  the  ordinary  tem- 
perature, it  is  obviously  more  convenient  to  carry  it  out 
under  these  conditions. 

Infiuena  of  temperature.  —  Experiments  16,  10  and  21 
were  carried  out  to  ascertain  the  rate  of  increase  of 
oxidation  of  strychnine  with  rise  of  temperature,  and 
prove  that  it  is  considerable.  With  Keller's  9  jar  cent. 
acid  it  has  risen  from  2-5  per  cent,  per  hour  at  1S=  C.  to 
i '■••_'  per  cent,  per  hour  at  oi>    I '. 

assay  of  nux  vomica  preparations. — The  mixed 
alkaloids  obtained  by  the  process  below  were  separated 
by  oxidation  with  nitric  acid  ot  varying  concentration. 
In  the  cases  that  we  have  examined  tin-  strychnine  has 
formed  from  33  to  54  per  cent,  of  the  total  alkaloids. 
As    an   example,    10  c.c.    of    a  trial    fluid    ex:  ra 


Proportion  of 

Nitric  add, 

J'.nii  lie- 

'mine 

dilute  acid  as 

grins,  per 

Time  iu 

Residue 

Ho. 

i,  grm. 

taken,  srm." 

recommended  by 

100  i 

ruins. 

Xemp.t 

in  grm. 

Kemarks. 

1 

0-15 

Stoeder 

6-5 

10 

_ 

0-014 

residue  included  brucine. 

2 

0-15 

— 

sti.ialer 

6-5 

60 

0-001 

3 

0-15 

— 

Keller 

■,.,. 

90 



0-002 

4 

ii- 1:. 

— 

Keller 

n-o 

10 



0-003 

5 

0-15 

— 

Gordin 

8-3 

10 



6 

0-15 

— 

5-0 

10 



i    included  brucine. 

: 

015 

— . 

— 

7-.I 

10 



s 







6-2 

60 



0-151 

9 

— 

11-15 

— 

7-0 

10 



0-150 

10 

— 

0-15 

Gordin 

10 



II-14H 

11 

— 

0-15 

Gordin 

10 



0-150 

12 

— 

0-15 

Gordin 

8-3 

10 



0-151 

IS 

— 

0-15 

Gordin 

60 



0-146 

14 

— 

0-15 

Keller 

9-0 

90 



0-148 

15 

— 

0-15 

Gordin 

10 

30° 

11-1411 

16 

— 

0-15 

Keller 

9-0 

90 

30; 

0-138 

17 

0-15 

015 

Keller 

ISO 

1- 

0-142 

is 

0-15 

0-15 

Gordin 

- 

180 

18° 

0-144 

19 

0-15 

u-15 

Gordin 

10 

— 

U151 

'J.i 

n-!5 

0-15 

Gordin 

- 

10 

— 

0-151 

it 

0-15 

0-15 

'...r.lin 

10 

30 ; 

0-146 

o., 

0-2 

0-1 

Gordin 

- 

10 

— 

23 

0-15 

u-15 

Keller 

9-0 

90 

— 

.1-117 

21 

0-15 

0-15 

— 

15-0 

10 

— 

u-151 

25 

- 

0-15 
0-15 

0-15 
0-15 

— 

5-0 

5-0 

10 
10 

— 

0-165 
0-188      ■ 

residue  included  brucine. 

•  In  order  to  dissolve  0-1 — 0-3  trrm.  of  strychnine  in  the  10—15  c.c.  of  dilute  sulphuric  acid,  as  in  the  above  methods,  the  mixture 
must  he  heated,  aud  strychnine  sulphate  crystallises  out  on  cooling.     The  nitric  acid  was  always  added  to  the  solution  with  the  crystals 
-..led  in  it. 
t  The  experiments  were  all  carried  out  at  temperatures  between  14c  and  20c  C  ,  except  those  specially  mentioned. 
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0-343  grin,  of  total  alkaloid.  This,  treated  by  Gordin's 
process,  gave  0-141  grin,  of  strychnine,  after  1U  minutes, 
which  therefore  formed  41-2  per  cent,  of  the  total  alkaloid. 
Ten  c.c.  of  the  same  fluid  extract  treated  for  H  hours 
by  Keller's  process  gave  0-13S  grin,  of  strychnine  or  40-25 
per  cent,  of  the  total  alkaloid. 

Extraction  of  tht  alkaloids. — We  found  the  most  con- 
venient method  of  obtaining  the  mixed  alkaloids  was  to 
use  10  c.c.  of  the  fluid  extract,  50  c.c.  of  the  tincture,  or 
3  grins,  of  the  extract,  in  the  former  cases  removing  the 
alcohol  by  evaporation,  and  treating  the  residue  with 
just  sufficient  cold  water  to  form  a  syrupy,  cloudy  fluid. 
This  is  transferred  to  a  small  separator,  and  the  vessel  rinsed 
out  with  a  few  drops  of  water,  2 — 3  volumes  of  chloro- 
form and  about  1  grm.  of  powdered  sodium  carbonate 
added  and  the  mixture  thoroughly  agitated.  (If  a 
solution  of  sodium  carbonate  is  added,  or  if  the  extractive 
is  mixed  with  too  much  water,  resinous  matter  is  thrown 
out  in  a  form  that  causes  bad  emulsions.)  The  chloro- 
form is  separated  and  the  residue  extracted  twice  with 
more  chloroform  ;  the  chloroform  is  mixed  and  rinsed 
with  a  few  c.c.  of  water,  most  of  it  is  distilled  off  and 
shaken  into  dilute  sulphuric  acid  in  three  successive 
stages  ;  the  alkaloids  are  again  shaken  into  chloroform 
after  making  the  solution  alkaline,  the  chloroform  is 
rinsed  and  distilled  off  and  the  mixed  alkaloids  weighed. 
If  the  amount  of  strychnine  only  is  required,  the  alkaloids 
may  be  shaken  from  the  first  concentrated  chloroform 
solution  into  a  known  volume  of  3  per  cent,  sulphuric 
acid  and  the  nitric  acid  at  once  added.  For  this  purpose 
we  prefer  to  use  a  total  of  33  c.c.  and  add  3  c.c.  of  nitric 
acid  of  sp.  gr.  1-42.  The  quantity  of  dilute  acid  in 
Keller's  and  Stoeder's  methods  (10  c.c.)  is  too  small  to 
effect  this  operation  completely. 

We  wish  to  direct  attention  to  the  following  points, 
which  do  not  appear  to  have  been  sufficiently  emphasised, 
but  which  are  essential  if  accurate  results  «re  to  be 
obtained : — 

Part  of  the  product  of  the  action  of  nitric  acid  on 
brucine  is  of  a  very  feeble  acid  or  phenolic  character, 
and  the  nature  and  amount  of  the  alkali  which  is  used 
to  render  the  solution  alkaline,  previous  to  shaking  it 
up  with  chloroform,  has  to  be  chosen  accordingly.  It 
is  necessarjT  to  employ  an  excess  of  caustic  soda  or  potash 
as  was  done  by  Stoeder  and  Gordin.  If  sodium  carbonate 
is  used,  much  of  the  decomposition  products  pass  into 
the  chloroform — thus  in  one  experiment  0-3  grm.  of  brucine, 
after  complete  oxidation  by  nitric  acid,  yielded  0-170  grm. 
to  chloroform,  in  presence  of  a  slight  excess  of  sodium 
carbonate,  and  in  another  ease  0-2  grm.  of  brucine  yielded 
0-091  grm.,  in  a  third,  with  a  large  excess  of  sodium 
carbonate,  0-3  grm.  yielded  0-073  grm.  to  chloroform. 

With  excess  of  ammonia  the  error  is  smaller,  as  the 
following  results  show — 0-15  grm.  of  brucine,  after  oxidation 
yielded  in  one  experiment  0-055  grm.,  in  another  0-U45 
grm.  to  chloroform,  using  a  slight  excess  of  ammonia. 
When  a  large  excess  of  ammonia  was  used,  0-2  grm.  of  bru- 
cine gave  in  one  experiment  0-014  grm.  and  in  another  0-015 
grm.  These  residues  were  always  coloured,  and  almost 
entirely  soluble  in  dilute  soda  solution,  being  free  from 
brucine. 

When  excess  of  caustic  soda  is  employed  to  make  the 
liquor  alkaline,  the  oxidation  products  are  almost  entirely 
retained  by  the  aqueous  solution,  the  mean  of  six  experi- 
ments with  0-15  grm.  of  brucine  being  0-003  grm.  absorbed 
by  chloroform. 

When  solutions  containing  brucine  are  treated  with 
dilute  nitric  acid,  we  have  frequently  observed  that  no 
reaction  occurred,  and  the  solution  has  sometimes 
remained  colourless  for  an  hour.  This  result  we  have 
found  depended  on  the  presence  or  absence  of  nitrous 
acid  in  the  sample  of  nitric  acid  employed.  We  found 
that  dilute  nitric  acid  free  from  nitrous  acid  had  no 
oxidising  action  on  brucine.  This  we  find  has  already 
been  shown  by  Pichard  (Comptes  rend.,  1890,  590), 
whose  results,  however,  appear  to  have  escaped  other 
writers. 

Pichard  found  that  mixtures  of  brucine  and  potassium 
nitrate  remained  colourless  when  treated  with  dilute 
hydrochloric  acid,  whereas  when  potassium  nitrite  was 
used  instead  of  the  nitrate  the  usual  red  colouration  was 


observed,  and  he  proposed  the  reaction  as  a  test  for 
the  detection  of  small  quantities  of  nitrites.  Neverthe- 
less, it  is  very  doubtful  we  think,  if  pure  nitrous  acid  acts 
on  brucine,  for  the  oxidation  does  not  proceed  unless 
nitric  acid  is  present  also. 

Solutions  of  nitrous  acid  at  temperatures  above  0°  C, 
decompose  according  to  the  equation,  3HN02  =  HN03  + 
H20  +  2NO.  Pichard's  reacting  materials,"  therefore, 
contained  nitric  acid.  We  have  tried  the  action  of 
dilute  sulphuric  acid  on  brucine,  mixed  with  several 
times  its  weight  of  sodium  nitrite,  in  flasks  kept  at 
different  temperatures.  At  0°  C.  the  solution  only 
slowly  assumes  a  pale  orange  colour,  and  the  brucine 
is  hardly  acted  upon,  whilst  at  20°  C.  the  decom- 
position is  only  slow,  i.e.,  0-15  grm.  of  brucine  and 
1-1  grm.  of  sodium  nitrite,  dissolved  in  30  c.c.  of  5  per 
cent  sulphuric  acid,  after  30  minutes  yielded  0-142  grm. 
of  brucine,  and  a  repetition,  in  which  60  c.c.  of  dilute 
sulphuric  acid  was  used,  gave  the  same  result.  On  the 
other  hand,  the  addition  of  very  minute  quantities  of 
nitrites  to  dilute  nitric  acid,  are  sufficient  to  bring  about 
the  oxidation  of  the  brucine  ;  thus  0-5  c.c.  of  a  1  in  1,000 
solution  of  sodium  nitrite,  was  sufficient  to  at  once  start 
an  experiment  which  was  remaining  colourless,  and  the 
brucine  was  completely  oxidised  in  10  minutes. 

Experiments  were  made  with  more  concentrated  nitric 
acid,  to  ascertain  if  this  would  refuse  to  react  with 
brucine,  if  it  had  the  nitrous  acid  removed  from  it. 
Preliminary  treatment  with  small  quantities  of  urea 
enabled  us  to  obtain  an  acid  containing  20  per  cent. 
HNO3,  that  had  no  action  on  brucine,  but  with  more 
concentrated  acid  the  reaction  took  place  more  or  less 
readily,  the  decomposition  being  merely  retarded  for  a 
few  seconds. 

Silberrad  (this  J.,  1906,  156)  has  recently  drawn  atten- 
tion to  the  difficulty  experienced  in  freeing  strong  solutions 
of  nitric  acid  from  traces  of  nitrous  acid,  and  we  thought 
that  there  might  be  minute  traces  present,  that  even  urea 
would  not  act  upon.  This  appears  to  be  the  case,  for  we 
find  that  by  treating  nitric  acid  with  minute  quantities  of 
barium  or  sodium  peroxide,  we  can  obtain  a  solution 
containing  50  grnis.  HNO3  per  100  c.c,  which  does  not 
act  on  brucine  after  standing  some  hours.  We  could  not, 
however,  obtain  acid  of  sp.  gr.  1  -42  that  would  not  react.  * 
The  commercial  pure  acid  of  sp.  gr.  1  "42  has  always  in  our 
experience  effected  the  oxidation  of  brucine,  when  added 
to  solutions  containing  it,  the  reaction  commencing  at 
the  instant  of  contact.  Other  oxidising  agents  such  as 
chromic  acid,  potassium  permanganate  and  ammonium 
persulphate  were  not  effective. 

Urea  reacts  most  effectively  when  the  mixture  is  heated, 
the  peroxide  on  the  other  hand  acts  best  at  the  ordinary 
temperature.  Volumetric  estimation  with  potassium 
permanganate,  as  employed  by  Silberrad,  is  not  a 
sufficiently  delicate  method  for  detecting  such  minute 
quantities  as  are  left  after  urea  treatment,  and  brucine 
is  a  more  delicate  test.  We  may  say  that  the  acid 
purified  in  this  way  contains  traces  of  some  substance — 
presumably  hydrogen  peroxide — that  reduces  perman- 
ganate. 

The  intense  orange  red  colour,  observed  when  nitric 
acid  acts  on  morphine,  has  been  generally  employed  as  a 
qualitative  test  for  the  latter.  It,  however,  forms  a 
colourless  solution  in  our  specially  purified  50  per  cent, 
acid.  Doubtless  nitrous  acid  plays  a  part  in  many  other 
oxidations  with  nitric  acid.f  We  do  not  attempt  to 
explain  the  phenomenon,  but  it  recalls  the  behaviour  of 
the  trace  of  water  vapour,  necessary  to  bring  about 
the  combination  of  some  gases,  such  as  hydrogen^,  and 
oxygen,   by  the  electric  spark. 

Conclusion. — We  find  that  both  Stoeder's  and  Gordin's 
conditions  lead  to  slightly  more  accurate  results  than 
Keller's  original  process.  Of  the  two,  Gordin's  should  have 
the  preference,  as  it  is  more  expeditious.  In  any  case, 
the  short  nitric  acid  process  is  capable  of  accurate  results, 
if  the  following  points  are  attended  to  : — 

1.  For  an  amount  of  total  alkaloid  up  to  04  grm., 
the  reacting  solution  should  contain  at  least  7  per  cent. 

of  HNQ3. 

•  Compare  Berthelot,  Comptes  rend.,  1898,  127,  143-160. 
t  Vide  Bay,  J.  C.  S.,  1905,  171. 
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2.  The  reaotion  should    Ik-  Btopped    after   10 
when  the  brucine  is  entirely  oxidised. 

::    The  temperature  should  no1  exceed  -.V5  C. 

i    Excess  of  caustic  soda  or  potash  should  be  o 
liberate    the    strychnine,    never    sodium    carbonati 
ammoi 

;..  The  nitric  acid  should  be  added  in  the  form  of  acid 
of  sp.  gr.  1"42,  and  no!  more  dilute  acid,  otherwise  il  may  be 
neeessary  to  add  a  trace  oi  a  nitrite,  to  start  the 
reaction. 

DlSi  i  SSION. 

Mr.  \\  mil  i\  said  ii  was  novel  to  learn  that  the  presence 
of  nitrites  or  nitrous  acid  in  nitric  and  was  necessary  tor 
tike  decomposition.  II''  reduced  tin-  temperature  at  which 
thr  action  took  place  to  as  low  as  — 20°  C,  and  found  that 
at   that   temperature   practical]}    no  decomposition 

place.      He  did  not    consider  that    it    was  in  any  wa\ 

to  tlir  presence  or  absence  of  nitrons  arid,  that  at  such  a 
low  temperature  decomposition  "as  nof  effected.  The 
was  50  |ir  iint.  (l-420)  acid.  Passing  on  to  the 
question  of  time  occupied,  the  authors  mentioned  that 
with  'J  per  cent,  solution  an  hour  and  a  half  was  said  i 
necessary.  The  process  recommended  by  thr  .V  u 
United  States  Pharmacopoeia  was  about  '.»  per  cent, 
acid  of  sp.  gr.  1*420,  and  tin-  time  stipulated  was  10  minutes 
at  the  temperature  apparently  of  the  laboratory,  not 
reducing  it  to  any  particularly  low  temperature.  Mr  would 
remind  Mr.  Reynolds,  that  in  that  solution  there  was 
nearly  3  per  cent,  of  sulphuric  acid  present,  and  that  the 
sulphuric  acid  had  a  considerable  effect.  If  the  nitric 
acid  they  recommended  were  used  without  the  sulphuric 
acid  being  present,  the  decomposition  was  much  more 
slow,  in  fact,  the  sulphuric  acid  played  an  important  part 
in  the  decomposition.  The  observation  respecting  the 
necessity  for  the  use  of  caustic  alkali  such  as  soda,  he  fully 
endorsed.  If  these  experiments  were  carried  out  with 
ammonia,  they  were  not  very  reliable  unless  the  resulting 
strychnine  was  determined  by  standard  sulphuric  and; 
then  there  was  not  much  harm  done:  otherwise  if  any 
attempt  were  made  to  weigh  the  resulting  alkaloid  it  was 
essential  that  caustic  alkali  should  be  used — preferably 
6oda.  He  was  not  quite  clear  whether  the  9  per  cent. 
nitric  acid  referred  to  was  used  without  the  addition  of 
sulphuric  acid  or  in  connection  with  it.  If  sulphuric  acid 
were  present,  it  might  account  for  the  1J  hours  said  to  be 
necessary  for  the  decomposition. 

Mr.  Carr  thought  that  sufficient  emphasis  had  not  been 
laid  upon  the  necessity  of  ensuring  that  the  nitric  acid  used 
contained  nitrous  acid.  As  a  matter  of  fact,  Mr.  Reynolds 
was  led  to  this  enquiry  by  coming  across  some  nitric  acid 
which  was  free  enough  from  nitrous  acid  not  to  oxidiso 
the  brucine  when  the  test  was  carried  out  in  the  ordinary 
way  and  at  the  ordinary  temperature. 

Mr.  Reynolds,  in  reply  to  Mr.  \Yhiffen,  said  in  every 
case  the  reaction  was  carried  out  in  the  presence  of  sulphuric 
acid — either  3  per  cent,  as  recommended  by  Gordin 
or  10  per  cent,  as  recommended  by  Keller.  The  time  recom- 
mended by  Keller  in  his  original  process  was  1A  hours, 
but  as  they  stated  it  was  altogether  unnecessary,  the 
reaction  being  complete  at  the  end  of  10  minutes.  The 
conditions,  as  laid  down  in  the  United  States  Pharma- 
copoeia, were  taken  from  Gordin's  paper. 


ABSORPTION    OF    GALLIC    ACID    BY    ORGANIC 
COLLOIDS.* 

BY    W.    P.    DREAPER,    F.I.C.,    ASD    A.    WTLSO>\    B.SC. 

f  In  a  previous  communication  (Proc.  Chem.  Soc,  22, 
70)  we  have  indicated  the  general  reactions  which  take 
place  when  gallic  acid  is  absorbed  bv  certain  organic 
colloids  (see  also  this  Journal,  1905,  233).  We"  now 
give  in  detail  the  results  obtained.     These  seem  to  throw 

•  Taken  as  read. 


further  light  on  the  nature  of  d 
generally. 

i  ii.    rmount  ibsoi  bed  on  the  formation  of 

a  tannic  n  id  gelatit  mined. 

lotion  of  ■■  eollm      pri  pared  by  the  mel  hod  i 
mended  by  Parker  and    i  J.,  1904,  849 

taken  as  a  typical  example  oi  ■ i   ai  ii   colloid  which  is 

not    coagulated    bj     heat    alone.     The    ■  phate 

method  ol  estimating  thi  of  us 

i  m.    News,    90— 111)   v  bi  ing 

brought    about    in    the    p,  I    calcium 

the  tannic  and  gallic  ed  by  the   had 

method. 

The  addition  of  gallic  acid  to  a  solution  of  "  collin  " 
i-  without  visible  effei  t  i  ven  aftei  *  v<  ral  I  ding. 

Tannic  acid  causes  an  tmmed  a,   in   the 

presence  or  ab  i  used 

in  these  experiments  was  the  purest  obtainable.  It 
contained  a  slight,  amount  of  gallic  acid  which  was  allowed 
for.  Tannic  acid  (25  grins,  per  litre)  and  gaDic 
(12-6  gnus,  per  litre);  wire  alter  mixing  in  the  required 
proportions,  made  up  to  90  c.c.  with  water.  Thirty  c.c.  of 
collin  was  then  added  to  the  mixture  in  each  case.  Collin 
is  more  sensitive  than  an  ordinary  solution  of  gelatin. 
It  was,  therefor,',  chosen  for  these  experiments,  but  results 
of  a  similar  order  were  obtained  with  gelatine. 

After  standing  lo  minutes,  the  precipitated  colloid  was 
filtered  off,  and  the  gallic  acid  remaining  estimated  in 
60  0,0.  of  the  nitrate,  the  ei  pper  sulphate  solution  being 
of  a  strength  of  15  grm9.  per  litre.  In  series  I.,  the 
quantities  taken  were  : — 

Thirty  c.c.  of  gallic  acid  +  30  c.c.  "  Collin  "+  tannic  acid 
solution,  and  water  to  make  up  to  1-0  c.c.  The  following 
table  shows  the  amounts  of  gallic  acid  carried  down  by 
increasing  quantities  of  tannic  acid  : — 


Gallic  acid  carried  down. 

Volume  of 
tannic  acid 

Xo.  of 

Expt. 

solution  used. 

as  c.c.       CuS04 

percentage  of 
amount  present. 

c.c. 

per  cent. 

1 

2 

3-2 

7-7 

q 

5 

4-8 

n-a 

3 

fO 

17-2 

42 

4 

10 

21-2 

53-3 

5 

15 

30-2 

71-9 

6 

20 

33-2 

83-0 

7 

30 

39-5 

96-2 

(See  curve  Xo.   1.) 

In  the  second  series  of  experiments,  the  gallic  acid  was 
added  after  the  precipitation  of  the  tannic  acid  by  collin  ; 
the  object  being  to  determine,  if  possible,  the  manner  in 
which  gallic  acid  was  removed  from  solution.  The  tannic 
acid  solution  was  made  up  to  60  c.c.  by  addition  of  water, 
and  the  collin  and  gallic  acid  solutions  were  then  added. 

After  standing  10  minutes,  the  mixture  was  filtered,  and 
the  amount  of  gallic  acid  remaining  in  the  filtrate  was 

Xo.  1. 


N  i.  i. 
Addition  of  reagents  (N/1  solution). 
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estimated  as  before.  It  was  observed  that  the  addition 
of  gallic  acid  entirely  altered  the  character  of  the  precipi- 
tated colloid,  for.  Whilst  the  "tannin  oollin  "  precipitate 
or  coagnlum  was  so  finely  divided  as  to  give  the  appearance 
of  niilkiness  to  the  liquid,  the  addition  of  gallic  acid  to  the 
milky  liquid  caused  the  solid  to  Beparate  in  flocks, 
leaving  the  supernatant  solution  clear. 

Amount  of  gallic  acid  absorbed. 


Expt. 

Tannic  acid 

No. 

solution. 

as  c.c.      CuS04 

as  percentage  of 
amount  present. 

c.c. 

per  cent. 

1 

2 

7.9 

17-3 

2 

5 

12-8 

30-G 

3 

7-5 

21-0 

50-4 

4 

10 

24-8 

60 

5 

15 

34-2 

80 

6 

30 

40-1 

97-3 

(See  curve  No.  2.) 

These  figures  indicate  that  the  gallic  acid  is  absorbed 
bv  the  precipitated  colloid  rather  than  carried  down  by 
it  at  the  time  of  precipitation,  or  at  least,  that  the  one  action 
takes  place  as  readily  as  the  other,  and  to  the  same 
extent. 

It  was  then  thought  desirable  to  determine  the  influence 
of  a  third  substance,  of  the  nature  of  an  acid,  on  the 
absorption  power  that  the  tannin-colloid  body  exerted  over 
gallic  acid.  With  this  object  in  view  a  series  of  estimations 
was  carried  out  in  presence  of  varying  quantities  of 
normal  acetic  acid. 

The  results  observed  are  indicated  in  the  following 
table  :— 


Amount  of  gallic  acid  absorbed. 


No.  of 

Acetic  acid 

Expt 

used. 

in  c.c.     CuSOi 

percentage  on 
amount   present. 

c.c. 

per  cent. 

1 

5 

13-2 

32 

2 

10 

8-8 

21 

3 

20 

7-2 

17-3 

4 

30 

5-1 

12-2 

5 

50 

0-9 

2-0 

(See  curve  Xo.  3.) 

In  another  set  of  experiments  normal  hydrochloric  acid 
took  the  place  of  acetic  acid  with  the  following  results  : — 


Hydrochloric 
acid  used. 

Amount  of  gallic  acid  absorbed. 

Expt. 
Xo. 

in  c.c.      CuS04 

percentage  of 
amount  present. 

1 
2 
3 

4 

c.c. 
10 
15 
20 

25 

17-2 
9-6 
4-8 
1-2 

per  cent. 

42-7 

23-3 

11-5 

2-9 

(See  curve  No.  4.) 

It  will  be  seen  that  the  presence  of  a  strong  acid  influ- 
ences the  reaction  considerably,  25  c.c.  of  normal  hydro- 
cldoric  acid  being  sufficient  to  altogether  prevent  the 
absorption  of  gallic  acid.  In  order  to  determine  whether 
any  of  the  acid  had  been  absorbed  by  the  tannin-collin 
precipitate,  the  amount  of  hydrochloric  acid  present  in 
60  c.c.  of  the  filtrate  was  estimated  by  titrating  with 
normal  sodium  hydroxide.  The  result  obtained  proved 
that  none  of  the  hydrochloric  acid  had  been  absorbed. 

There  is,  therefore,  no  evidence  that  the  stronger  acid 
replaces  the  weaker  one  in  the  coagulum.  When  esti- 
mating the  hydrochloric  acid  in  the  filtrate,  it  was  noticed 
that  a  precipitate  formed  at  the  point  of  neutralisation, 
which  dissolved  upon  the  addition  of  excess  of  sodium 
hydroxide  indicating  that  the  original  action  is  a  reversible 


one.  The  experiment  was  repeated  in  the  absence  of 
gallic  acid,  and  the  same  reaction  was  noticed.  It  is 
not  clear  whether  the  "'tannin-collin"  compound  is 
slightly  soluble  in  excess  of  acid  or  alkali,  and  insoluble 
in  a  neutral  solution  ;  or  whether  the  tannin-collin  com- 
pound is  broken  down  in  presence  of  excess  of  either  of 
these  reagents.  The  disturbing  influence  of  a  third 
substance  of  the  nature  of  a  salt  was  next  investigated. 
The  first  salt  taken  was  ammonium  chloride,  the  pro- 
portions present  being  as  before. 

The  following  results  were  obtained  : — 


Amount  of  gallic  acid  absorbed. 

normal 
ammonium 

No.  of 

Expt. 

chloride 

as  c.c.     CuSOj 

percentage  on 

solution. 

amount  present. 

c.c. 

per  cent. 

1 

o 

22-2 

53-3 

2  • 

5 

22-5 

53-8 

3 

7-5 

23-0 

55-0 

4 

10 

24-8 

60-0 

5 

20 

28-8 

77-3 

6 

30 

32-S 

87-0 

7 

50 

40-0 

97-0 

Expt. 
No. 


Volume  of 

sodium  chloride 

solution. 


Amount  of  gallic  acid  absorbed. 


„„  „  „      f„tn  percentage  on 

as  c.c.      CuS04       amount  present. 


c.c. 

per  cent. 

1 

2 

25-2 

61-1 

2 

5 

26-8 

65 

3 

10 

33-8 

82 

4 

20 

37-4 

90-7 

5 

30 

37-9 

91-7 

6 

50 

38-6 

93-2 

(See  curve  Xo.   6.) 

These  figures  show  that  the  influence  of  a  salt  on  the 
reaction  is  exactly  opposite  to  that  exerted  by  an  acid, 
the  amount  of  gallic  acid  carried  down  increasing  with  the 
addition  of  the  salt  in  solution. 

In  order  to  determine  the  extent  of  the  absorption 
power  of  colloids  in  the  solid  state  in  the  absence  of  tannic 
acid  some  experiments  were  carried  out  with  thin  leaf 
gelatin : — 

Experiment  I. — 30  c.c.  of  gallic  acid  and  1-S  grms.  of 
gelatin  were  added  to  90  c.c.  of  water  ;  the  mixture  was 
allowed  to  stand  2.V  hours,  and  then  filtered.  The  result 
indicated  an  absorption  of  7  per  cent,  of  the  gallic  acid,  in 
solution. 

Experiment  II. — The  same  quantities  were  again  taken 
and  the  mixture  allowed  to  stand  24  hours.  In  this  case 
there  was  practically  no  absorption,  but  much  of  the 
gelatin  had  gone  into  solution. 

Experiment  III. — In  this  experiment  50  c.c.  ammonium 
cliloride  (normal)  were  added  to  prevent  the  gelatin  from 
dissolving.  The  quantities  taken  were  : — 1-S  grms.  of 
gelatin,  40  c.c.  of  water.  50  c.c.  of  ammonium  chloride 
solution  and  30  c.c.  of  gallic  acid  solution.  After  standing 
two  hours  the  solution  was  examined,  and  showed  an  absorp- 
tion  of  21-4  per  cent,  of  gallic  acid  originally  present  in 
the  solutions. 

Experiment  IV. — In  this  case  alcohol  was  substituted 
for  ammonium  chloride  solution,  the  quantities  being: 
30  c.c.  of  gallic  acid,  30  c.c.  of  alcohol,  60  c.c.  of  water  and 
1-8  grms.  of  gelatin.  After  standing  two  hours  an  absorp- 
tion of  5-8  per  cent,  was  noted. 

Experiment  V. — 1-8  grms.  of  gelatin,  30  c.c.  of  gallic  acid, 
3  c.c.  of  tannic  acid  water  to  make  up  120  c.c.  Allowed  to 
stand  two  hours ;  10-2  per  cent,  of  gallic  acid  absorbed. 

It  will  be  observed  that  these  results  approximate  to 


(See  curve  Xo.  5.) 

These  experiments  were  then  extended  to  other  salts. 
Normal  sodium  cliloride  was  substituted  for  ammonium, 
cliloride,  with  the  following  result : — 
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obtained  when  a  soluble  oolloid  (collin)  was    pre 
.  i  >■<!  by  tannic  arid. 
The  preeeni  c  ol  a  - 1 1 1  distinctly  increases  (he  absorption, 
whilst   the  addition  ol  alcohol  reduces  it.     The  pi 
all  quantity  ol  tannic  acid  also  seems 
lorption,  but  the  slightly  higher  value  in  i 

due  to  the  tannic  acid  preventing  the  solution 
Responding  proportion  of  the  gelatin. 
Albumin  at  a  precipitating  agent.  —With  a  view  to 
findum  whether  this  absorption  property  of  gelatin  was 
si.  ii.'  1  with  other  colloids,  experiments  were  carried  out 
with  albumin,  using  a  standard  solution  of  60  grms.  ol 
purist  egg  albumin  per  litre  throughout  the  series. 

Albumin  behaves  like  oollin  in  thai  a  precipitate  is  al 
Bnoe  produced  with  tannic  acid,  whilst  a  mixture  of 
albumin  and  gallic  acid  solutions  remains  quite  clear  aft<  c 
several  hours'  standing. 

Brass  I.  A  mixture  of  tannic  and  gallic  acids  was 
heated  «nli  albumin,  the  precipitate  filtered  otf.  and 
the  free  gallic  acid  estimated  in  BO  co,  of  the  filtrate. 
The  process  was  exactly  the  same  us  that  adopted  in 
the  oollin  scries.  SO  co.  of  gallic  acid  being  used  and  made 
up  to  90  0.0.  after  adding  the  tannic  add  :  3"  o.c  ol 
alhumin  solution  was  then  added.  Tile  following  results 
were  obtained  : — 


Gallic  acid  carried  down. 


Xo.  of 
Bxpt 


Volume  of 

tannic  acid 

solution  used. 


as  c.c.      I  iimi, 


percentage  of 
amount  present. 


c.c. 
2 


10 


29-2 
31-2 

M-4 
Free  tannic  acid 
--nt 


per  cent. 
70 
7.V7 
88-3 


It  is  clear  from  the  above  table  that  the  ■'tannin-albumin' 
compound  absorbs  gallic  acid  just  as  freely  as  the  tannin- 
collin  compound,  and.  therefore,  there  would  be  no 
advantage  in  using  albumin  as  a  precipitant  in  the  valua- 
tion of  tannins  of  which  gallic  acid  was  a  constituent  in 
the  place  of  gelatin  or  "  collin." 

Series  II. — In  these  experiments  the  tannic  acid  was 
omitted,  the  precipitation  of  the  albumin  being  brought 
by  heat!  Exjn  rimt  nt  I. — 30c. c.  of  gallic  acid.  3d  c.c. 
of  albumin  and  60  <•■•■■  of  water  were  used.  The  mixture 
was  heated  to  93°  (.'..  barium  sulphate  was  added  to  aid 
separation  and  the  whole  filtered.  Gallic  acid  absorbed  = 
6S  per  cent. 

itnent  II. — The  same  quantities  were  again 
taken,  but  this  time  the  solution  wis  heated  to  100;  C. 
Gallic  acid  absorbed  =  Slu  per  cent. 

These  results  show  that  the  presence  of  tannic  acid  is 
not  necessary  for  the  absorption  of  gallic  acid,  the 
condition  required  act  with  an  insoluble  colloid. 

The  influence  of  salts  on  the  absorption  power  of  albu- 
min is  the  same  as  was  observed  in  the  case  of  gelatin. 
The  influence   of  ammonium  chloride  is  shown   in   tic 
following  example  : — A  mixture  of    30  c.e.   of  gallic  acid, 
10  c.c.   of  tannic  acid,  and  50  c.c.  of   N   10  ammonium 
chloride  was    treated    with  30  C.C.  albumin    and    filtered. 
Analysis  of    the    nitrate  showed    that    the  whole  of   the 
acid  had  been  absorl 
fleet  of  the  precipitation  of  albumin  by  alcohol  in 
of  gallic  acid.     The  quantities  taken  were  :  — 
:  l  gallic  acid  and  30  c.c.  of  albumin  with  varying 

amounts  of  alcohol  :  the  solution  was  made  up  to  15"  C( . 
with  water. 

Three  experiments  were  carried  out  in  which  the 
amounts  of  alcohol  used  were  30  c.c..  00  c.e.,  and 
respectively.  In  each  case  practically  the  whole  of  the 
gallic  acid  remained  in  solution.  The  fact  that  do 
absorption  takes  place  in  the  presence  of  alcohol  is  of 
interest. 

In  the  fifth  series  the  precipitation  of  albumin  by 
alcohol  and  tannic  acid  was  studied.  The  quantities 
takeu  were  as  in  the  la?t  experiment.  The  tannic  acid, 
alcohol  and  water  were  mixed  together,  and  the  albumin 
added  last.     The  results  obtainedWere  : — 


Volume  "i 
Alcohol  us..i 


tannic  add  at>sorbed. 


per 

1 

16 

.' 

7o 

1 

0 

08 

The   amount    of   tannic    acid    pi 
with  the  increased  addition  of  thai  reagent    The  bearing 
of  these  figures  on  the  dyeing  and  tannin  a  Meed 

I  iter.      The  action  of  alcohol   i-  specific  :     it   reduces  the 
irption  of  tannic  and  gallic  acids  by  the  precipitated 
albumin. 

Tin   effect  <>/  the  prctencr  <>/  gallic  aciil  on  tl 
lion  of  the  "  tannin-albumin  "  compound. 

To  a  solution  containing  15  CO.  of  albumin,  and  40  c.c. 
of  water.  IS  c.c.  of  tannic  acid  were  added. 

The  solution  became  cloudy, but  no  actual  precipitate 
till ;  on  the  further  addition  of  10  c.c.  of  gallic  acid  an  almost 
complete  separation  of  the  albumin  compound  took  place. 
This  point  would  seem  to  be  of  interest  in  connection 
with  the  hmning  of  leather,  indicating  the  probable 
action  of  gallic  acid  in  the  presence  of  tannic  acid.  It 
ran  possible  that  with  tanni  ibsolute  purity, 

no  precipitation  would   take  place   with  such  substances 
as    albumin.     An   acid    of   such    purity    has    never    been 
prepared.     It    was,    therefore,    impossible    to  invest  _ 
I  his  point. 

It  is  interesting  to  note  also  that  when  the  proportion 
of  water  present  is  reduced,  the  following  results  were 
obtained  : — 

1.  15  c.c.  of  albumen.  40  c.c.  of  water  and  15  c.c.  of 
tannic  acid  (see  above). 

2.  15  c.c.  of  albumin.  20  c.c.  of  water  and  15  c.c.  of 
tannic  acid. 

There  was  more  precipitate  than  in  1.  but  the  addition 
of  10  c.c.  of  gallic  acid  greatly  increase  1  it. 

3.  15  c.c.  of  albumin,  10  c.c  of  water  and  15  c.c.  of 
tannic  acid. 

There  was  more  coagulation  than  in  '2.  but  the  addition 
of  the  gallic  acid  solution  still  increased  it. 

4.  15  c.c.  of  albumin  and  15  c.c.  of  tannic  acid. 

A  bulky  precipitate  was  obtained  which  was  not  visibly 

-    i  by  the  addition  of  gallic  acid. 
Further  consideration  will  be  given  to  this  muter. 
The  nature  of  the  tannic  The  follow- 

ing figures  show  the  proportion  of  tannic  acid  absorbed 
I   precipitated  tannic  acid  albumin  coagulum.     The 
amount  of  albumin  taken   was   1-2  grms.   and  the  total 
volume  of  the  solution  being  120  c.c.  in  each 


Expt.  Xo. 


Tannic  acid  used.       Tannic  acid  absorbed. 


0-75 
1-25 

1-75 
2-5 

3-5 


CTnis. 

6-375 

0-45 

0-60 
1-0 
1-27 
1-45 


The  amount  of  tannic  acid  in  Experiment  I.  was  just 

sufficient    to    precipitate    the    albumen    present.       These 

figures  indicate  that  the  tannic  acid  is  absorbed  by  the 

_  ilum.     There  is  no  evidence  of  chemical  action  so 

far  as  these  figures  go. 

In  view  of  the  above  results  it  was  considered  important 

to  test  the  action  of  different  reagents  (salts,  acids,  alcohol, 

on  the   power   of   absorption   exerted   by   silk  over 

tannic  and  gallic  acids.     At   present  it   is  only  proposed 

to  submit  the  figures  obtained  when  alcohol  was  the  reagent 

Thirtv    c.c.    of    tannic    acid    were    used    wdth    varying 

amounts  of  alcohol  made   up   with   water  =  120  c.c.     In 

i  case  1-8  grms.  of  boiled-off  silk  were  left  in  contact 

with  the  solution  for  2J  hours,   and  the  liquid  was  then 

examined  for  tannic   acid. 
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E\pt. 


Alcohol  used. 


Tannic  acid  absorbed. 


c.c. 

per  cent. 

1 

0 

15 

o 

70 

4-6 

3 

90 

1-2 

It  is  interesting  to  note  that  with  this  colloid  (fibroin) 
practically  the  same  result  was  obtained  as  with  gi  latin 
and  albumin  respectively.  The  presence  of  alcohol 
diminishes  the  amount  of  tannic  acid  absorbed  by  the 
fibre. 

This  reaction  seems  parallel  to  the  extraction  of  the 
colour  from  silk  dyed  with  Night  Blue  by  treatment 
with  alcohol.  Kneeht  claims  that  he  has  isolated 
the  Night  Blue  amino  acid  compound  from  dyed 
silk,  and  states  that  the  existence  of  this  compound 
indicates  that  a  chemical  combination  has  taken  place 
between  silk  and  dye,  and  that  this  compound  is  soluble 
in  alcohol  or  benzene.  So  far  as  our  experiments  go  we 
find  no  indication  that  such  an  action  takes  place  in  the 
cases  under  review,  but  rather  that  the  altered  solubility 
of  the  two  acids  accounts  for  the  reduced  absorption  by 
the  organic  colloids  in  presence  of  alcohol. 

We  hope  to  study  this  subject  in  greater  detail. 

Absorption  of  tannic  and  gallic  acid  by  hide  powder  or 
leather. — Working  on  the  lines  adopted  in  the  foregoing 
experiments,  we  found  that  the  presence  of  alcohol  prevents 
the  absorption  of  tannic  and  gallic  acids  by  hide  powder. 

Two  examples  illustrate  this : — 

Experiment  I. — 1-8  grins,  of  hide  powder.  90  c.c.  of  water, 
and  30  c.c.  of  tannic  acid  were  allowed  to  stand  two  hours, 
filtered  and  examined;  72  per  cent,  of  the  added  tannic 
acid  was  absorbed. 

Experiment  II. — 1-8  grms.  of  hide  powder,  90  c.c.  of 
alcohol,  30  c.c.  of  tannic  acid  were  used.  After  standing 
two  hours  this  also  was  filtered  and  examined,  when  it  was 
found  that  only  10  per  cent,  of  tannic  acid  had  been 
absorbed. 

So  far  as  this  goes,  it  indicates  that  the  process  of 
tanning  is  of  the  same  nature  as  that  of  dyeing,  and  that 
both  processes  are  similar  in  their  effect  to  the  absorp- 
tion of  these  acids  by  gelatin  or  albumin. 

The  conclusions  drawn  from  these  experiments  are  as 
follows  : — 

1.  That  the  tannin-gelatin  coagulum  readily  absorbs 
gallic  acid  is  confirmed. 

2.  The  removal  of  the  gallic  acid  is  independent  of  the 
actual  precipitating  process  of  the  tannin  coagulum. 

3.  The  degree  of  absorption  of  gallic  acid  is  greatly 
influenced  by  the  presence  of  other  substances : 

(<))  Solutions  of  salts  tend  to  increase  the  absorption 
factor. 

(6)  Acid  solutions  reduce  the  proportion  of  gallic  acid 
absorbed. 

(c)  Alcohol  in  sufficient  quantity  altogether  prevents 
the  absorption  of  both  tannic  and  gallic  acids. 

(4)  Absorption  takes  place  with  solid  gelatin,  but  at  a 
reduced  rate. 

The  effect  of  adding  salt  solutions,  and  alcohol,  is  the 
same  as  when  a  dissolved  gelatin  (collin)  is  used. 

5.  Albumin  behaves  like  gelatin  when  used  as  a 
precipitant  for  tannins. 

6.  Albumin  precipitated  by  heat  absorbs  gallic  acid  as 
readily  as  when  the  precipitation  is  brought  about  by 
tannic  acid  from  aqueous  solutions. 

The  presence  of  alcohol  greatly  modifies  the  reaction. 

7.  Acids  and  salts  influence  the  rate  of  absorption  as  in 
the  case  of  gelatin.  The  presence  of  gallic  acid  influences 
the  precipitation  of  the  tannic  acid  albumin  coagulum. 

8.  Pure  silk  fibre  (fibroin)  seems  to  possess  the  properties 
of  these  other  colloids  in  its  behaviour  towards  tannic  and 
gallic  acids. 

9.  Hide  powder  behaves  like  other  colloids  in  the  above 
respects. 

These  results  seem  to  throw  light  on  the  solution  state 
of  these  substances.  It  is  shown  that  coagulation  may 
take  place  by  stages.  A  tannic-acid-albumin  complex, 
which  is  still  in  the  pseudo-solution  or  hydrosol  state,  may 
be    coagulated    by    the    addition    of    gallic    acid.      The 


coagulum  consists  of  the  three  reagents  involved  in  the 
reaction.  It  is  assumed  that  in  this  special  case  the 
addition  of  tannic  acid  increases  the  degree  of  aggregation 
of  the  solute,  and.  by  degrading  its  solution  state,  brings 
it  within  the  range  of  the  action  of  the  gallic  acid,  causing 
actual  desolution  with  separation  of  a  coagulum.  When 
this  substance  which  causes  desolution  is  in  a  state  of 
pseudo  solution  it  may  be  carried  down  in  large  quantities. 

One  of  us  (Dreaper,  this  J.,  1905,  233)  recently  advanced 
the  hypothesis  that  the  desolution  effects  obtained  in 
dyeing  seem  to  indicate  that  "  within  certain  limits  of 
concentration,  and  when  once  an  equilibrium  has  been 
established,  and  when  the  action  is  a  reversible  one,  the 
aggregates  in  any  pseudo  solution  system  are  of  equal 
size,  this  state  being  brought  about  by  molecular 
migration."  These  results  seem  to  confirm  this  view, 
which  has  alreadv  received  the  general  support  of  Linden 
and  Picton  (Trans.  Chem.  Soc,  1905,  1933).  With  very 
concentrated  solutions  of  gallic  acid  and  albumin,  where 
it  is  assumed  the  state  of  aggregation  is  correspondingly 
great,  coagulation  may  even  take  place  in  the  absence  of 
tannic  acid.  The  exact  conditions  of  this  reaction  are 
being  observed. 

The  influence  of  the  ratio  of  solution/solute  in  these 
experiments  indicates  the  close  relationship  existing 
between  them  even  in  these  abnormal  cases  of  pseudo- 
solution. 

The  influence  of  the  presence  of  alcohol  on  the  formation 
of  a  tannic  acid  coagulum  indicates  that  the  action  is  of 
the  same  order  in  the  case  of  both  tannic  and  gallic  acids. 
Coagulation  is  induced  under  suitable  conditions  of 
solution  by  both  acids  depending  on  the  state  of  aggrega- 
tion of  the  colloid.  As  this  increases,  the  action  of  these 
acids  is  correspondingly  increased,  until  a  point  is  reached 
when  even  gallic  acid  is  able  to  coagulate  the  colloid  either 
in  the  presence  or  absence  of  tannic  acid.  In  the  latter 
case,  under  conditions  which  would  otherwise  be  outside 
the  coagulating  limit.  The  normal  state  of  equilibrium 
may  also  be  disturbed  by  the  presence  of  a  soluble  salt 
or  by  the  presence  of  another  reacting  colloid.  In  the 
presence  of  alcohol  in  which  the  tannic  and  gallic  acids 
are  more  soluble  if  the  reactions  involved  are  due  to 
absorption,  the  results  obtained  would  be  of  the  order 
indicated.  In  the  presence  of  acids  (hydrochloric  acid) 
the  reduced  action  is  partly  due  to  the  gelatin  and  tannic 
acid,  both  being  present  in  the  soluble  state  as  well  as  in 
the  coagulum. 

Li  any  case  an  equilibrium  is  established  which  may  or 
may  not  lead  to  actual  coagulation.  The  results  depend 
on  the  relative  proportions  of  the  substances  present  and 
the  ratio  of  solution  to  solute. 

Further  work  will  be  undertaken  to  determine  the 
reactions,  if  any,  with  inorganic  colloids  and  also  the 
further  study  of  this  subject  generally. 
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SCHEIBLER'S  APPARATUS  FOR  THE  DETER- 
MINATION OF  CARBONIC  ACID  IN  CARBON- 
ATES; AN  IMPROVED  CONSTRUCTION  AND 
USE    FOR    ACCURATE    ANALYSIS. 

BY   S.    H.    COLLINS. 

The  estimation  of  the  carbonic  acid  in  those  carbonates 
which  are  readily  decomposed  by  hydrochloric  acid  is 
one  of  the  commonest  determinations  that  fall  to  the  lot 
of  the  analyst.  The  relative  simplicity  and  rapidity  of 
gasometric   methods   causes   the   analyst   to   prefer  such 


fane  r.  luoe.) 


CJOtLINS    SOHEIBL]  R'8    kFPARATl  3. 


:,i:> 


nift IkkIh  n\er  others.  Schcihlcr's  in.-ili.nl  being  .mi. 
nown  modes  of  obtaining  and  measuring  the 

As  lnis  1 n  pointed  oul   by  other  write) 

nt'  Soheibler'  iiirate      For  ex  unple, 

l>.  Hall,  ni  thr  Journal  ■>!  tht  Chemical 
1008,  trans.  s|.  writes,  "  With  small  proportions  .it 
carbonate,  0-5  per  cent,  and  below,  Soheibler's  apparatvu 
unworkable,  for  all  the  gas  produced  remains  in 
the  reacting  acid,"  and  A.  Lmos,  in  the  "Journal  of 
Agricultural  Science,"  1905,  322,  writes  "The  volumetric 
method  nt  Scheibler  also  c  iimot  be  used  tor  soil  containing 
mil \  0*6  per  .'.'nt.  of  lime  because  all  the  carbon  dioxide 
remains  in  solution  in  tin-  decomposing  aoid."  Hut  I 
tiu.l  that  ii  til  per  cent,  nt  carbon  dioxide  is  well  within  the 
limits  of  tin-  apparatus  I  use,  ami  indeed  0*001  i>cr  cent, 
iniil.l  be  measured,  if  there  were  any  use  in  lining  so. 

I  ae  .'rmrs  in  Soheibler's  method  an-  due  to  several 
oauses 

il)  Temperature. — In  gas  analysis  having  any  preten- 
sions to  accuracy,  tin-  effect  of  temperature  is  most 
important.  In  Soheibler's  method,  tin-  gas  given  off  on 
adding  acid  to  a  carbonate  is  only  a  fraction  of  the  total 
..-as  dealt  with,  there  always  being  a  comparatively  large 
amount  of  air  present  ;  the  effect  of  temperature  is  in 
■jonsequence  multiplied.  For  example,  if  the  carbon 
dioxide  evolved  lie  15  C.C.  ami  the  air  in  the  apparatus  he 
l.'.O  ,..'..  then  the  error  due  to  temperature  is  10  times 
as  much  in  Scheibler  as  in  other  gas  analysis.  The 
measurement  of  temperature  must,  therefore,  be  very 
knot,  for  which  purpose  a  water-cooling  arrangement 
is  absolutely  essential. 

As  a  compromise  of  all  the  considerations  in  tins  paper, 
I  think  that  for  ordinary  work  a  decomposing  Hask  of 
HO  .-..'.  will  prove  to  he  the  best  size.  If  in  such  a  Bask 
the  volume  occupied  by  substance,  acid,  &c.,  he  It  ..... 
then  there  will  lie  136  c.c.  of  air  in  the  Hask,  on  which  a 
variation  of  n-4  C.  will  cause  a  \  ariation  of  0-2°  c.c,  equal 
to  an  error  of  1  per  cent,  on  20  e.e.  of  carbon  dioxide. 
Pwing  to  the  heat  of  combination  of  reacting  snbstani  es, 
of  temperature  of  room,  presence  of  operator.  \  . 
I  find  in  practice  that  -  litres  of  water  are  necessarj  to 
obtain  a  sufficient  uniformity  of  temperature.  The  less 
Surface  exposed  by  the  water-cooler  to  the  air  of  the  room 
the  better  :  also  much  can  he  gained  by  making  all  parts 
of  the  apparatus  contribute  to  this  constancy  of  tempera- 
ture. At  once  the  simplest  ami  most  efficient  means  of 
obtaining  these  ends  is  to  bodily  sink  the  apparatus  under 
water,  and  the  improvement  1  propose  in  construction 
is   principally   obtained    by   that    means. 

The  suggestion  has  been  made  by  many  other  wo 

that  the  size  of  the  decomposing  \  .-ssel  might  he  diminishe  1 

hut    this   solution    of   the    difficulty    only   increases    other 

errors,    which   1   now   propose   to  .leal   with. 

Volubility  of  t)  dioxidt   in  //<<   water  and  acid 

rnpose  tht    carbonate. — The  amount   of  carbon 

dioxide  dissolved  in  the  acid  liquors  can   be  calculated 

from  the  known  laws  of  gases.       At    L5°  C.  water  dissolves 

its  own  volume  of  gas  measured  a;   the  partial   pi 

which  it  is  exerting  on  the  acid  or  water,  the  volume  of 

gas  dissolved  being  : — 

,  ,  „     volume  of  carbon  dioxide 

volume  ot  water  X 


Let- 


volume  of  total  gas 


/  =  the  capacity  of  the  decomposing  flask  in  c.c. 
o  =  the    volume    of    acid    used  in    c.c 
(7  =  tho  volumo  of  gas  measured  in  the  burette  in  .... 
s  =  the  number  of  c.c.    of   gas  dissolved  by  1   c.c.   of 
water. 

r  —  the  true  volume  of  gas  in  e.e. 

Then  the  amount  of   gas  dissolved    is  " —  ami 

/  +  </-<* 

) 


1  +  9— « 

Further  let — 

io  height  of  the  barometer  in  millimeters. 
(=the  temperature  in  degrees  centigrade. 


•  In  a  few  special  cases  the  volume  occupied  by  the  solid  to 
be  tested  must  be  subtracted  from  the  denoniiuator,  but,  as  a 
rale,  this  correction  is  needless. 


I  ii  millimeters, 

ih.-  weigh!  -I 


(1  + 


B     I)  -  0-1964 


the  per  •  nt.  of  CM  >.,  in 


■i  x  w 
a\    ■ 
I-,,  expressions  7601  I  uid  .11  functions 

i  to.'.-i her  in  Table  I. 


For  oalcul  I 


Tvui.K  L 

n  < 

'J(l+l  +  g  _,I)x(K-T)xO-liir,l 
760(1  J-  <5  0X  io 


l 

780  (l+it) 

T 

< 

12 

793 

10 

I'll 

i  ; 

796 

11 

1-07 

14 

799 

12 

1-04 

15 

802 

13 

100 

Hi 

Sll., 

14 

0-98 

17 

807 

14 

0-96 

18 

810 

15 

0-93 

19 

813 

16 

0-91 

20 

816 

17 

0-89 

2] 

818 

18 

0-87 

.,., 

821 

20 

0-84 

211 

S21 

21 

0-81 

24 

827 

22 

0-78 

25 

830 

24 

0-75 

:.'. 

832 

25 

0-72 

27 

835 

27 

0-70 

2s 

838 

28 

0-68 

29 

841 

30 

0-66 

HO 

844 

82 

0-S4 

HI 

847 

33 

0-62 

:(2 

849 

35 

0-60 

33 

852 

37 

0-58 

34 

855 

40 

0-56 

35 

857 

42 

0-54 

36 

860 

44 

0-52 

37 

863 

17 

0-50 

:;s 

866 

50 

0-49 

89 

868 

52 

II-4S 

40 

871 

55 

0-47 

Some  objections  might  be  taken  to  this  formula. 

The  solubility  of  carbon-dioxide  in  hydrochloric  acid 
might  be  less  than  that  in  water.  The  acid  used,  how- 
ever,  cannot  conveniently  be  stronger  than  one  part  of 
strong  acid  to  three  of  water,  and  cannot  be  much  weaker 
than  1  to  10  ;  the  experiments  have  somewhat  exceeded 
this  range  and  give  no  indication  of  any  error  due  to  this 
cause,  ami.  as  will  lie  shown  later,  the  much  more  serious 

feet  of  calcium  chloride,  though  easy  to  show  under 
experimental  conditions,  is  too  small  to  be  of  any  practical 
.  onsequance  in  actual  work. 

It  might  be  argued  that  the  formula  would  be  only 
true  if  all  the  gas  were  given  off  before  any  passed  into  the 
burette,  and  that  the  true  formulae  would  be 

Experiments  show  that  this  modified  formula  is  wrong, 
for  example  : — 


B 

t 

/ 

' 

Q 

Gims  of  carbon  dioxide 

Expt. 

found 

correct     incorrect 
formula,    formula. 

taken. 

L 

M 

s 

761 
757 

710 

16-0 
14-4 

85 
1*5 

145 

25 
40 
35 

25-45 
26-52 
23-90 

0-0596 
0-0540 
0-0541 

00654        0-0594 

0-0543 

0-0564       0-0543 

All  the  other  experiments  confirm  the  formula, 
as 
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Under  certain  limited  conditions,  the  above  formula 
can  be  simplified.  For  example:  if.  a.  is  less  than  one- 
tenth  of.  f:  g.  less  than  one-fifth  of.  /.and,  /,  between  13 
and  19C  then  the  error  of  the  formula 

v  =  9(l+"f) 

'.ban  1  per  cent. 
Within  the  above  limitations,  if.  /=215  i.e.,  and  a  =  15 

.  then  ,  is  7  per  cent.,  which  is  the  correction  advocated 

by  Prof.  Warrington.*  With  a  flask  of  that  size,  in  the 
absence  of  any  water-cooler,  an  error  of  10  per  cent,  due 
to  change  of  temperature  must  be  of  frequent  occurrence. 
The  second  improvement  I  suggest  is  in  the  method  of 
working  out  the  result.  As  the  calculations  involved  in 
the  above  formula  are  lengthy,  I  include  Table  II.,  and 
have  prepared  a  slide  rule  of  fair  range,  which  I  trust  will 

render    the    working    simple.       The    fraction    -, —  is 

f  +  g-a 
rarely  more  than  one-tenth,  hence  an  error  of  10  per  cent. 
in  measuring  that  fraction  will  only  make  an  error  of  1  per 
cent,  in  the  final  result. 


(3)  The  above  equation  can  only  be  correct  if  the  acid 
C02  and  air  in  the  flask  have  reached  equilibrium,  which 
can  only  be  achieved  by  violent  shaking.  Scheibler 
recognised  this  fact  by  providing  a  fair  length  of  rubber 
tube  and  a  gutta  tube  for  holding  the  acid.  Much  of  the 
trouble  recorded  with  this  instrument  is  due  to  neglect 
of  the  necessity  for  violent  shaking. 

The  improvement  I  suggest  under  this  head  is  to 
substitute  a  tube  of  transparent  celluloid  for  the  gutta 
tube,  or,  if  glass  be  essential,  the  device  shown  in 
Fig.  1. 

(4)  The  disturbing  influence  of  various  salts. — Sub- 
stances such  as  calcium  chloride  may  be  present  in  varying 
amounts,  ami  such  substances  will  reduce  the  solubility 
of  the  carbonic  acid  in  the  water  used.  A  simple  means 
of  correcting  for  this  decrease  in  solubility  is  to  deduct  a 
certain  amount  from  the  amount  of  acid  actually  used, 
and  to  calculate  the  result  as  if  less  acid  had  been  used 
than  was  actually  the  case.  The  amount  to  be  deducted 
will  depend  upon  the  salt,  as  given  in  Table  III.,  which  is 
calculated  from  data  given  in  Comey's  "  Dictionary  of 
Solubilities." 


Table  II. 
llgrms.  of  C02  corresponding  to  1  c.c.  of  gas  measured.     Flask  (/)  150  C.e. 


Bar. 

=  760  mm. 

Gas  measured  (p)  =  20  c.c 

B   ( 

mm.) 

750  770 

740  780 

Acid  (a)  in  c.c. 

—      + 

—        + 

"C. 

10 

15 

- 

25 

30 

35 

40 

0-03 

12 

1-98 

2-06 

2-14 

2-22 

2-30 

2-39 

2-49 

0-06 

14 

1-96 

2-03 

2-1IJ 

2-18 

2-26 

2-  14 

2-44 

0-03 

0-05 

16 

1-93 

2-00 

2-06 

2-13 

2-21 

2-29 

2-38 

ii-ii:; 

0-05 

18 

1-91 

1-97 

2-03 

2-09 

2-16 

2*24 

2-33 

0-03 

0-05 

20 

1-88 

1-94 

2-00 

2-06 

2-12 

2-211 

2-28 

0-03 

0-05 

22 

L-86 

1-91 

1-96 

2-02 

2-08 

2-15 

2-23 

0-03 

0-05 

24 

l. 83 

1-89 

1-93 

1-99 

2-lU 

2-19 

2-18 

0-03 

(l-ll.i 

26 

1-81 

1-86 

1-90 

1-95 

2-00 

206 

2-13 

003 

0-05 

28 

1-78 

1-83 

1-87 

1-92 

1-96 

2-01 

2-08 

0-03 

0-05 

30 

1-76 

1-81 

1-84 

1-89 

1-92 

1-97 

2-03 

11-113 

il-n.i 

32 

1-73 

1-78 

1-81 

1-85 

1-89 

1-93 

1-98 

0-02 

0-05 

34 

1-71 

1-75 

1-78 

1-82 

1-85 

1-89 

1-94 

0-1)2 

11-05 

36 

1-68 

1-72 

1-75 

1-79 

1-82 

1-85 

1-90 

U-H2 

0-05 

38 

1-66 

1-69 

1-72 

1-76 

1-79 

1-82 

1-86 

H-II2 

0-05     1 

<7 

0-01 

0-02 

0-03 

0-04 

0-05 

0-06 

0-08 

corrections 

ln+  | 

30—; 

0-00 

0-01 

0-01 

11-112 

0-02 

0-03 

0-04 

Examples  (ul  a  =  20,  /  =  22.  Bar.— 760,  </  =  10. 
1  c.c.  gas  =  l-96  —0-03 +  0-01  =  1-94  nigrms  CO; 


.'.  1  c.c. 


7  =  30,    t- 

gas  =  l-8 


32.   Bar.  =  770.  «  =  4U 

1  +  0-02  — 0-05=1-86  mgrms  co. 


70 


80CM 


180  2    190 


I,   I     ,1 


,1,  ,1, 


111111111111111111 

10°         t        20'  30'C 


160  170  180  2    190  200  ZI0  C20 

1 1 1 1  f  1 1 1 1  f  1 1 1 1 1  r  1 1 1 1  f  1 1 1 1  lii  ii  Inn  h  in  lii  i  iliiiilniiliml 


0      3 

1,1  I  I 


t — n 


^ 


Occ 


40 


CaCO, 


~i      r 


50 


Example  (a)  .  =  14    C.  B  =  750 
CaCO.. 


v' ■/,    ]{uic  Example. 
«  =  10  c.c,   then  1    c.c.    gas    measured  =1-92   mgrms.    COa=4-36    mgrms. 


Example  (j3)  f=20c  ('.,  B  =  782  mm..  a=  2n  c.c,  1   c.c.   of  gas  measured =2-05 mgrms.,  C02  =  4-04 mgrms. CaCOj. 

*  *.-.-  Chem.  News,  31,  263. 
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In  ..r.lrr  to  tcai  whethoi   those  figure*  worked  trui     n       Scbaiblei      original    apparatu     a    Bexibli 
praetii  o,  the  following  cxpor nta  were  perfoi  med  plied  in  a   eparate  bottle.     Such  monl  only 


Bxpt. 

Ii 

t 

/ 

<t 

(1 

Carbi 

found 
uncorrected. 

round 
ted 

'1  111- 

ll 

0 

P. 

757 
738 

18-9 

111 

145 

1  1  . 

« 

24-08 

i 

0-0  •!  1 

III 

The  oorreotion  is  therefore  approximate. 

The  above  oonditions  are  verj  Beverej  1  do  not  know 
<>f  any  aol  ual  case  that  could  arise  in  practice  similar  to  it. 

The  following  are  actual  cases  thai  have  oocurred: — 

Crude  phosphate,  uncorrected,  26-96  par  cent.;  oor- 
noted,  26-92  |>or  cent,  carbon  dioxide. 

Qypeum,  uncorrected,  1-78  per  oent. ;  corrected,  1-77 
|ht  ri'nt.  oarbon  dioxide. 

Burnt  lime,  uncorrected,  1-03  per  cent.  ;  corrected, 
In.  per  cent,  carbon  dioxide. 

In  actual  practice  the  correction  is  not  worth  the 
trouble  of  making,  it  is  too  insignificant. 

The  effect  of  unknown  amounts  of  calcium  ohloride  ami 
other  salts  has  therefore  been  exaggerated  by  former 
writers,  hut  in  those  rare  cases,  if  there  are  any  at  all. 
where  a  correction  is  needed.  Table  III.  may  be  used. 

Table  III. 


For  1  grin,  of 

dednot 

0.1     acid. 

Ammonium  chloride 

1 
I 
1 

1 

.? 

•> 

■z 



2 
3 
3 

■    A  subject,  commonly  referred  to  in  connection  with 

ibler's  instrument,   is  the  error  due  to  absorption  of 

carbon     dioxide     by     the     water     in     the     burette.      In 


CORK 


VENT 


Glass  Tube  For  Acid 

Fig.  I. 


introduced    much   larger   emus    than    H    removed;    the 

alteration    in    volume    due    tc.    rhamj'-    ot    ti  iii]h  rature    is 

large,  «  hilst  the  loss  of  gas  by  absorption  is  small.    Where 
.I.,.,  i  in  el  is  small  the  nsk  oi  absorption  may 

i.,   Important,  but,  for  reasons  gives  below,  the  instrument 
shown  m  Kg.  2  permit     no 


Fto  2. 

Above  the  decomposing  Bask  is  placed  a  small  bulb  to 
prevent  acid  splashing  up  into  the  rubber  tubes.  This 
bulb,  together  with  the  rubber  connecting  tube,  holds  about 
fi  15  c.c.  ol  jas  pass  into  the  burette,  no  carbon 
dioxide  passes  into  the  buret*  at  all;  the  error  by 
absorption  is  nil.     If  30  the  burette, 

c2 
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only  15  c.c.  of  this  has  come  from  the  flask  and  that 
15  c.c.  is  not  pure  carbon  dioxide,  but  gas  derived  from 
a  mixture  of  30  c.c.  of  carbon  dioxide  and  140  e.c.  of  air. 

30 
There  is  only  15 X, -=7.  e.c.  carbon  dioxide  in  the  burette 

liO 
diluted  to  30  c.c.  with  air.  that  is.  S-S  per  cent.     Gas  of 
such   concentration   would   need   3-4  c.c.    of   water   to    be 
saturated  before  0-3  c.c.  had  been  absorbed  ;    hence  an 
error  of  1  per  cent,  is  utterly  impossible. 

(6)  Alteration    of   volume    by   bending   the    rubber   cote 

I  he  rubber  connections  should  be  of  thick- 
walled,  narrow  boie  rubber  tube;  thin  tube  is  apt  to 
"  kink  "  and  decrease  the  volume  one  to  two-tenths  of  a 
c.c.  So  long  as  the  rubber  stopper  does  not  exceed 
3  cm.  diameter  no  change  of  volume  will  occur  from  the 
bulging  of  the  rubber  stopper. 

(7)  Occluded  gas. — Many  finely-divided  substances  have 
the  power  of  occluding  gases  on  the  surface ;  such 
occluded  gas  might  interfere  with  the  estimation  of  com- 
bined carbon  dioxide.  In  the  case  of  soils  the  amount 
of  gas  given  off  by  decreasing  the  pressure  or  increasing 
the  temperature  is  often  greater  than  the  amount,  of  gas 
given  off  by  adding  acid.  In  the  modification  of  Scheibler 
that  I  recommend  the  temperature  is  kept  very  constant, 
and  the  pressure  only  varies  temporarily  and  to  a  small 
extent.  Errors  under  this  head  are  therefore  unlikely, 
but  I  have  tried  several  experiments  to  settle  the 
question.  I  have  placed  several  soils  in  the  decomposing 
liask,  and  used  water  instead  of  acid  in  the  celluloid  tube. 
In  no  case  have  I  observed  any  alteration  of  volume 
greater  than  0-1  c.c. 

In  the  experiments  below  I  have  used  sand  (25  grmS".j 
and  a  heavy  loam  soil  (10  grms.)  with  much  humus,  both 
previously  extracted  with  hydrochloric  acid,  washed  and 
air  dried  ;  to  which  have  been  added,  in  the  ease  of  the 
sand,  a  measured  amount  of  a  standard  solution  of 
sodium  carbonate,  and  in  the  case  of  the  soil,  a  weighed 
amount   of  calcium  carbonate. 


The  tubes  are  held  in  place  by  an  ebonite  collar  at  the 
top  of  the  cylinder  and  a  piece  of  brass  wire  gauze  |-inch 
mesh  placed  inside  the  jar  (not  shown). 

A  test  occupies  10  minutes  time. 

Table  IV.  contains  some  additional  experiments, 
which  serve  to  show  that  the  principle  here  worked  out 
applies  over  a  long  range. 

Table  V.  is  useful  in  showing  at  a  glance  the  degree  of 
accuracy  necessary  in  the  various  measurements  needed. 
It  will  be  seen  that,  so  long  as  the  decomposing  flasks  are 
picked,  no  exact  measurement  is  necessary. 

Where  a  direct  reading  instrument  is  required  Table  VI. 
may  be  used.  By  weighing  0-2  grin,  of  limestone,  2  grms.  of 
burnt  lime  or  20  grms.  of  soil,  and  using  the  amount  of  acid 
indicated  in  Table  VI.,  each  c.c.  of  gas  measured  repre- 
sents 1  per  cent,,  0-1  per  cent.,  or  0-01  per  cent,  of  carbon 
dioxide  respectively. 

This  table  is  less  accurate  than  Table  II.,  but 
an  error  of  2  pier  cent,  will  be  practically  impossible. 
The  difference  between  10-0  per  cent,  and  10-2  per  cent,  and 
so  on  is  often  of  little  consequence,  and  is  usually  less  than 
errors  of  sampling.  By  weighing  0-45  grm.  or  4-5  grms. 
direct  reading  in  per  cent,  of  calcium  carbonate  can  be 
obtained  by  Table  VI. 

My  thanks  are  due  to  Mr.  R.  (i.  Hatton  and  Mr.  H.  R. 
Cullen  for  the  drawings. 

Table  IV. 
Additional  Experiments. 


Expt. 


grm. 
found. 


CO  3 

taken. 


J 
F 
£ 
G 

b 

H 

I 


765 
765 
765 

705 
765 
765 


15 
13 
18 
18 

13 

13-5 

15 


140 
140 
14" 
140 
140 
140 
140 


10 

1-0 

57 

3-7 

20 

6-5 

76 

20-9 

36 

31-8 

48 

47-3 

48 

47-9 

0-002 
0-012 
0-014 
0-07S 
0-075 
0-119 
0-11S 


0-003 
0-010 
0-015 
0-074 
0-074 
0-119 
0-119 


B. 

t 

/ 

a 

9 

grms.  of  carbon 

dioxide. 

per 

cent,  of  carbon  dioxide. 

Expt. 

found 

taken 

found 

taken 

K 
Q 

Sand 
Soil 

765 
750 

16-2 
15-4 

140 
150 

20 
20 

1-15 
1-00 

0-0024 
0-0021 

0-OC27 
0-0025 

0-010 
0-021 

0-011 
0-025 

As  anticipated,  no  errors  occur  from  occluded  gas. 

Description  of  the  instrument.* — The  carbonate  is 
weighed  and  placed  in  flask,  /.  the  acid  in  tube,  a.  taps 
1  and  2  opened,  the  flask  connected  up  with  the  rubber 
stopper,  plunged  under  the  water  in  cooler,  c,  and  kept 
there  by  means  of  the  hook,  h,  engaging  with  a  projection 
on  the  collar.  Tap  2  is  closed  and  air  blown  through  the 
tube.  '>.  so  as  to  stir  up  the  water  in  the  glass  cylinder,  c, 
and  obtain  uniform  temperature.  Tap  2  is  opened  and 
lie  rubber  bulb,  c,  gently  squeezed  till  the  water  in  the 
burette,  g,  stands  at  zero,  tap  1  being  closed  with  the  other 
hand.  On  letting  go  the  bulb,  z,  the  level  in  tube  1  sinks 
to  the  bottom,  when  the  flask,  /,  is  removed  from  the 
water,  the  acid  spilled,  the  flask  shaken  violently,  returned 
to  the  water,  the  level  adjusted  by  squeezing  the  bulb,  z, 
shutting  tap  2.  and  the  volumes  of  gas,  g,  measured. 
The  process  of  stirring,  shaking  and  adjusting  level  should 
be  continued  till  a  constant  reading  has  been  obtained. 
Tlie  temperature  of  the  water  i-  taken  by  a  thermometer, 
graduated  0  to  4H ■<'.  in  fifths  of  a  degree;  the  gas 
burette  is  graduated  0  to  50  c.c.  in  tenths  of  a  c.c. 
If  the  temperature  should  vary  one  or  two  fifths  of  a 
degree  during  the  process  of  the  experiment  correction 
can  easily  be  made,  since  a  rise  of  one  mark  on  the 
thermometer  menu-  that  one  mark  on  the  burette  must 
be  subtracted;  for  136  c.c.  of  air  expand  0-1  c.c.  for  a 
rise  of  0-2°  C.  With  14  c.c.  of  acid  the  amount  of  air  left 
in  a  1.30  c.c.  flask  would  be  136  c.c.  ;  the  amount  of  acid 
used  would  never  vary  from  this  figure  sufficiently  to  make 
any  appreciable  error  in  the  correction  used. 

It  is  important  to  see  that  reservoir,  r.  is  half  full  of 
1.  and  that  the  bulb,  z,  is  half  full  of  air  before 
levelling. 

I1  e  instrument,  slide  rule,  tabk-s.  Ac.,  can  be  obtained  from 
Messrs.  Brady  and  Martin,  Newcastle-upon-Tyne. 


Table  V. 
Equivalence  of  errors  under  averagt  conditions. 


? 

7  mm. 

1  C. 
0-4°  C. 

2  c.c. 

/  :::::::::::::::: 

u 

result    

15  c.c. 

0-2  e.c. 
1  per  cent. 

Table  VI. 

Direct  Reading  for  Technical  Purposes. 

Amounts,  in  c.c.  of  acid  to  be  used,  in  a  150  c.c.  flask. 
so  that  1  c.c.  of  gas  corresponds  to  2  mgrms.  of  carboq 
dioxide  or  4-.">  mgrms.  of  calcium  carbonate  : — 


mm. 

nun. 

mm. 

mm. 

mm. 

nun. 

mm. 

liar. 

730 

740 

750 

760 

770 

780 

790 

Ther. 

12"  1 

19 

17 

15 

13 

11 

9 

7 

14°  C 

21 

19 

17 

15 

13 

11 

9 

16*  C 

23 

21 

19 

17 

15 

13 

11 

18°  C 

25 

23 

21 

19 

17 

15 

13 

20'  C 

27 

25 

23 

21 

19 

17 

15 

22°  C 

29 

27 

25 

23 

21 

19 

17 
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WILLIAM    STEVENS    SQUIRE,     I'm. I'. 
KniBBR  of  Corjjcn    wn   I'iihi.  kTion   Committee 

01    TBI    SOCIETY     0»    Ciikmi<   11      INDUSTRY. 

William  Stevens  Squire,  of  Clarendon  House,  St. 
John's  Wood  Park,  \  \\  .  was  the  eldest  boo  oi  the 
Mr,  Peter  Squire,  chemist  to  Queen  Victoria, 
■ad  was  born  in  London  on  August  L3th,  1834.  He 
received  his  earlier  education  at  King's  Colli 
and  afterwards  at  the  School  ol  Pharmaoy,  where, 
in  1851,  he  took  the  Chemistry  and  Pharmacy  t'erti- 
Beate.  Subsequently  he  went  to  Qiessen  and  studied 
uiiilcr  Liebig,  and  later  to  Heidelberg,  under  Bunsen. 
He  took  his  Ph.D.  degree  at  Giessen  in  ls.">:!.  On 
returning  t.>  London,  he  entered  the  College  of 
Chemistry  under  Hofinann.  During  this  period  he 
m  occupied  with  researches  on  indigo,  and  in  the 
preparation  of  una  compounds,  &c.  I >r.  Squire  was 
connected  with  various  linns  for  the  manufacture 
nt  pharmaceutical  and  other  products,  until  the  tinn 
■  ire.  Chapman  and  Messel  was  established  at 
Silvertown,  where,  iii  conjunction  with  Dr.  .Messel. 
bis  former  chemist,  he  established  the  cat  ah  tic  proi  ess 
lie  manufacture  of  sulphuric  anhydride.  This 
firm  «as  the  first  in  the  world  to  work  the  process, 
a  joint  invention  of  I  >rs.  Squire  and  Messel.  on  the 
industrial  scale,  and   from    1875  to  the  present   day 


the  manufacture   has   been  carried  on  at    the  works  in 
Silvertown.     About  this  time  he  took  up  tin 

the  inanuf.K  i  M i  yeast  in  German  distilleries,  and  to 

suoh  purpose  that,  on  liis  return  to  England,  hi 
coeded  in  revolutionising  the  manufacture 
Great  Britain  by  introducing,  under  improved  fiscal  con- 
ditions,  i  hat    "i    pressed    5 ■■.      Bj    obtaii   1 

om<    and    alterations    in    the 
ring  to   fermenting   and   distilling,   ho   1 
industry    possible.     Thue    ii    is    to    Squire    tha 
brewers  and  distillers  m  this  country,  and 

bakers,  ohiefly  owe  the  incept and  growth  of  the 

utilisation  industry.     He  was  the  leading  I 
expert  authority  on  the  spirit  industry,  and 
foremost  chemical  engineers. 

W.  S.  Squire  was  elected  a  Fellow  of  the  Chemical 
Society  in  1858;    he  was  also  an  original  mem 
the  Society  of  Chemical  Industry.     His  contributions 
to    this    Society    have    been    as    toil,, us:     /•,... 

in    the  Conversion  <>l   Starch  into   Alcohol, 
and  their  Relation  t"  B  nd  Distilling  (this  J., 

1884,  397,543);    Purification  of  Alcol  ma  0} 

Hydrocarbons  (this   J..   l.SS'.l.    141):    Sluir  < 
lr<-  Lamp  for  Factorii  ts  (this  J.,  I 

and  Objections  to  th*   Adoption  of  tht    Met    1 
(this  J..  1900,  107). 

Dr.  Squire  died  suddenly  on  May  Kith,  at  Taormina, 
Sicily,  which  he  visited  alter  having  attended  the 
meeting   of    the    International    I  oi    Applied 

1    1  ■  irstry  at  Rome. 
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(Continued  from   page  463.) 

English  Patents. 

Separator*  ;     Distributing   devices   for   centrifugal . 

X.    S.    Bok,    Stockholm.     Eng.    Pat.    8484,    April    20, 
1905. 

See  Kr.  Pat.  355,062  of  1905  :  this  J.,  1905, 1162.—  T.  F.  B. 

Separators  for  liquids  .■   <  \  ntrifugal .     A.  F.  Spooner. 

London.  Prom  Aktiebolaget  Separator,  Stockholm, 
en.  Eng.  Pat.  noil.  April  2s.  1905. 
The  claim  is  for  constructing  the  liner  plates  of  a  separator 
with  their  edges  bent  or  flanged  at  an  angle  to  the  mantle 
or  body  of  the  plate,  and  for  making  the  edges  thicker 
than  the  mantle.— W.  H.  C. 

Separator*  for  liquids;    Centrifugal  .     Aktiebolaget 

itor.  Stockholm,  Sweden.  Eng.  Pat.  9417, 
Hay  1.  1905.  Under  Int.  Conv.,  May  5,  1904. 
The  plates  forming  the  liner  of  the  machine  are  con- 
structed so  that  they  decrease  in  thickness  from  their 
outer  to  their  inner  edges.  They  are  strengthened  by 
an  outer  and  an  inner  "  stayed  "  edge  thicker  than  the 
adjacent  body  portion  of  the"  plate.— -W.  H.  C. 

Compressing  air  or  other  elastic  fluid  for  the  production 
of    mottie    power    and    other    purposes;     Means    and 

apparatus  for .     J.   Gill,    Edinburgh.     Eng.    Pat. 

8753,  April  25,  1905. 

The  apparatus  consists  of  a  "  downward  pipe."  a,  and  an 
*  upward "  pipe,  b,  connected  at  the  top  by  a  cross 
pipe,  c  and  terminating  at  the  bottom  in  a  vessel,  g, 
which  acts  as  a  reservoir  for  the  compressed  air,  and  from 
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which  the  air  is  conducted  away  for  use  by  the  pipe,  m. 
The  tubes,  a  and  b.  are  filled  with  water  or  other  liquid, 
and  b.  communicates  by  a  branch  with  the  reservoir. 
d,  and  has  two  valves,  i,  /.  which  prevent  the  water  and 
air  from  passing  down  the  pipe.  b.  The  water  is  made  to 
flow  down  the  tube,  «.  in  the  direction  of  the  arrow  by 
the  propeller,  h.  and  draws  along  with  it  the  air  which  is 
injected  through  the  pipe,  /,  by  the  blower,  i.  The 
mixture  of  water  and  air  separates  after  entering  the 
reservoir,  g;  the  water  passes  up  the  pipe.  b.  to  be 
used  over  again,  any  excess  passing  to  the  tank.  if. 
and  the  air  collects  in,  g,  and  is  compressed  by  the 
weight  of  the  liquid  columns  in  «  and  6.  Should  too 
much  air  collect  in  the  reservoir,  g,  the  excess  can  escape 
through  the  small  pipe.  /,  into  the  pipe.  I.  In  modified 
forms  of  the  apparatus,  rotary  blowers  or  turbines  are 
used  to  move  the  liquid  and  to  inject  the  air,  and  they 
may  be  placed  near  the  bottom  of  the  '"  upward  "  pipe. 

— W.H.  0. 

Vacuum  pans  and  like  evaporators.     A.J.  Boult,  London. 

From  Milwaukee  Evaporator   Co.,  Milwaukee,    U.S.A. 

Eng.   Pat.   14,379,  July   12,   1905. 
See  U.S.  Pat.  794,831  of  190.". ;  this  J„  1905,  880.— T.  F.  B. 

Evaporating,  distilling,  concentrating  and  like  purposes: 
Method  of  and  apparatus  for  treating  liquids  and  semi- 
liquids   tor with    continuous    re-utilisation    of   the 

hat  employed.     E.  Theisen,  Munich,    Germany.     Eng. 
Pat.   19.385.   Sept.   25,   1905. 

See  Fr.  Pat.  356,752  of  1905  ;   this  J.,  1906,  8.— T.  F.  B. 


— .     A.  J.  Boult,  London.     From 
Co.,    Chicago.     Eng.    Pat.    18,833. 


Filters  :    Impts. 

E.    Goldman    i 

Sept.  18,  1905. 
The  claim  is  for  improvements  in  the  filters  described  in 
Eng.  Pat.  8984  of  1905  (this  J.,  1905,  1054),  and  consists 
in  replacing  the  cloths  on  the  distributor-  and  collector- 
plates  by  perforated  metal  screens. — W.  H.  C. 

Furnaces  ;  Impts.  in  the  construction  of  regenerative . 

J.  H.  Brown,  Nottingham.     Eng.  Pat.  20,318,  Oct.  7, 

1905. 
The  control  of  the  distribution  of  the  waste  gases  to  the 
regenerative  flues,  formed  in  the  division  walls  of  the 
furnace,  is  effected  by  damper  tiles  placed  over  the  inlet 
ports  to  the  flues  and  adjusted  by  an  iron  bar,  introduced 
through  doors  in  the  furnace  front.  By  similar  means 
the  gases  coming  from  the  regenerative  flues  are  separated 
into  two  currents  ;  one  of  which  passes  directly  to  the 
main  flue,  while  the  other  passes  first  beneath  the  ash- 
pan  and  causes  the  evaporation  of  the  water  contained 
therein.  The  secondary  air  is  distributed  evenly  over 
the  air-heating  flue  by  baffle-walls. — W.  H.  C. 

Raising    liquids    by    direct    fluid    pressure ;     Apparatus 

for  .     F.   Girod,   Berlin.     Eng.   Pat.   26,668,   Dee. 

21,   1905. 

The  liquid  enters  the  pressure  chamber,  a,  from  the  store 
tank,  d,  through  the  tube,  b,  which  is  provided  with  a 
valve,  c,  driving  out  the  air  through  the  tube,  h,  into  the 
delivery  pipe,  g.  As  soon  as  the  level  of  the  liquid  covers 
the  end  of  the  tube,  h,  the  escape  of  the  air  is  stopped, 
and  then  the  pressure  exerted  by  the  column  of  liquid 
in  g,  compresses  the  remainder  of  the  air  in  a,  and  when 
a  sufficient  degree  of  compression  is  reached,  the  air  inlet 
valve,  /,  at  the  top  of  the  tube,  c,  is  opened.  This  valve 
consists  of  a  cup-shaped  valve,  i,  contained  in  a  casing,  .'., 
and  is  shown  open  in  the  figure  ;  when  closed,  it  occu- 
pies the  position  indicated  by  the  dotted  lines.  The 
air  from  the  compressor  enters  the  valve  by  the  pipe, 
o,  passes  into  the  annular  passage,  n,  and,  when  the  valve 
is  open,  through  the  narrow  orifices,  m,  and  the  pipe,  e, 
into  the  chamber,  a,  and  causes  the  inlet  valve,  c,  to  close. 
The  liquid  is  forced  up  the  delivery  pipe,  g,  into  the  over- 
head tank,  p,  and  when  </,  is  empty  of  liquid,  the  com- 
pressed air  escapes  also  through  g,  the  valve,  /,  closes, 
c,  opens,  and  the  whole  process  is  repeated.     A  modifi- 


cation of  the  air  inlet  valve  is  claimed,  in  wnich  the 
opening  is  effected  by  means  of  combination  of  a  lever 
and   d'aphragm.-— W.  H.  C. 

United  States  Patents. 

Vapc    rs  of   volatile    solvents ;    Apparatus  for  reoieering 

th .     E.     Bouchaud-Praceiq,     Paris.     U.S.     Pat. 

806,866,   Dec.   12.   1905. 
The  apparatus  described  is  intended  for  recovering  the 
vapours   or   volatile   solvents,   used   for   example   in   the 
manufacture    of    smokeless    powder,    artificial    silk,    &c. 
It  consists  of  a  frame,  a,  provided  with  openings,  from 
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which  the  material  to  be  treated  passes,  mounted  in  a 
vaporising  chamber,  b,  which  is  open  to  the  atmosphere. 
The  chamber  has  a  false  bottom,  c.  through  which  the 
air.  charged  with  vapours,  descends  into  a  drain,  d,  and 
passes  to  the  air-purifying  chamber,  /,  passing,  on  its 
way,  through  drying  material  contained  in  a  vessel,  g, 
provided  with  a  cleaning-plug  for  the  removal  of  saturated 
material.  The  chamber,  /,  contains  pumice-stone 
saturated  with  fixing  agents,  by  which  the  volatile  vapours 
are  removed  from  the  air,  so  that  on  leaving  the  top  of 
tins  chamber  the  air  may  be  returned  to  the  vaporising 
chamber  to  take  up  a  fresh  amount  of  vapour.  The 
arrows  show  the  circulation  in  the  apparatus.  The 
chambers  are  so  arranged  relatively  to  each  other  that 
the  pressure  of  the  column  of  fluid  in  the  connecting 
passage  is  greater  at  the  vaporising  chamber  end  than  at 
the  other  end.  "  whereby  the  fluid  will  be  automatically 
and  naturally  propelled  through  the  system  by  the  loroS 
of  gravity." 


.Illlll-  I 
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Tin-  claims   also   include  an   arrangement    to   | 
tin-  Im^s  of  ■  i r.  charged  with  vapours,  over  thi 
Vaporising    chamber.     This    consists    of    an    apron,    or 
curtain,  of  flexible  transparent  material,  which  is  hung, 
i|  elastic  fastenings,  from  a  frame,  round  the 
Riper  edges  of  i1"'  va]  i  imber,  bo  as  to  extend 

Bpwards  above  the  edge  of  the  chamber,  to  pn  . 
escape  of  air  laden  with  vapours  over  the   •■■  i l;<-.  and,     • 
tin'  same  time,  owing  to  its   flexibility,   to  allow  of  its 
being  depressed  easily  at  anj  point,  where  ii  is  ue< 
i.i  s  mi  access  to  the  chamber  for  any  slight  repair,  ,\  i  . 

— W.  C.  II . 

Funuict  :     Reverberatory .     M.    Cummings,    Boston, 

Mas..     I   s.  Pat,  819,043,  May  I.  L906. 
Tut:  bridge-wall  of  the  furnace  is  made  hollow  and  the 
pr-space  bo  formed  communicates  below  with  the  ash-pit 
iiikI.  at  tlu'  mils  of  tlu>  bridge-wall,  with  passages  formed 
in  the  side   walls   of  the  furnace.     Ajt   passes   from   tl. 
ash-pit  up  through  the  hollow  bridge-wall  into  the  pa 
in  thr  side  walls  of  the  furnace  and  from  the  latter,  which 
extend  above  the  level  of  the  top  of  the  bridge-wall,  the 
air  i»  delivered  into  the  furnace-chamber  through  ports 
slightly  to  the  rear  of  the  bridge-wall.—  \V.  II.  ('. 

furnaces  ;     Application    of    heat    in    metallurgical    and 

other .     B.  E.  Eldred,  Brooklyn,  Mass.,    Assignor 

to   Combustion    Utilities    <',,.,    New    York.     U.S.    Pat. 

819.045,  May    1.    1906. 

I  mix  i  run  of  air  with  products  of  combustion  is 
through  the  ignited  fuel  on  the  grate  of  the  furnace 
ami  the  resulting  tardily-burning  gas  is  delivered 
into  the  heating-chamber  above  the  material  being 
bated,  the  combustion  being  completed  by  radiation 
from  the  furnace  walls.  The  materials  treated  are  pass,  I 
continuously  through  the  heating  chamber.  —  W.  H.  C. 
Furnaces ;  Mums  for  controlling  gas  velocity  in  rever- 
beratory  .     B.  E.  Eldred,  Bronxville,  X.Y..  Assignor 

to  Combustion    Utilities   Co.,    New    York.     U.S.    Pat. 

819.046,  May  1.  1906. 
The    claim   is   for   a   reverberatory   furnace   with   a   long 
hearth-chamber,     through     which     the     materials     to     be 
treated  are  moved  mechanically.      A  number  of  separate 


fire-boxes   deliver    the    he  itu  into    the    ! 

■  ii  imber.    through    poi  ts  spaced  along   its 

length.     Tin-      ro  tione        res  chamber    is 

ised    after   each    inlet    by    raising    the 
rool  wall,  and    horizontal    b  iffle  pi  i 
:  iced  above  each  inlet.     The  nre-boxi 
led  with  a  mi  n  from  the 

foi   the  purpose.     W.  II.  C, 

Scparatii  ■  from  liquids;     Ipp  h . 

I.    I'.    Lowe,   San    Fi  irn  isco,  Cal,     i  r.S,    Pat.   819  664 
Maj    I.    1906. 

\   n\k  containing  the  liquid  hat  two  series  ol  partil 

extending    upwards   and   downwai  tively, 

■id  varying  in  height  or  depl  I 

from      the    .inlet       and      outlet.  Si  Tapers,       which 

rsely  or  parallel  with  the  partitions,  remove  the 
residues  from  the  top  of  the  liquid.     R.  I.. 

Evaporating    liquids :     Method    of  \.    P,    I 

New  London.  Conn.  U.S.  Pat.  819,697,  May  1.  1906. 
THE  liquid  is  strongly  heated  just  below  the  level  of  the 
surface  and  less  Strongly  at  a  lower  level,  in  order  that  the 
liquid  near  the  surface  may  be  evaporated,  and  that  the 
portion  below  may  be  concentrated.  The  concentrated 
liquid  is  drawn  oil  from  below,  and  the  volume  of  liquid 
in  the  apparatus  is  maintained  constant  by  feeding  in 
fresh  liquid  near  the  surface  in  sufficient  quantity  to 
ompensate  both  for  that  withdrawn,  and  for  the  . 
i  \  aporated. — W.  H.  C. 

'    Gases;  Process  and  apparatus  for  separate  . 

C.  ('lamond.  Paris.     U.S.  Pat  820,283,  May  8,  1906. 
See  Fr.  Pnt.  346,195  of  1904  ;   this  J.,  1905,  78.— T.  K.  B. 

II.— FUEL,    GAS,    AND    LIGHT. 

(Continued  from  page  467.) 

Powdered  cnal  firing  for  steam  boUi  I  r.  < '.  MeFarlane. 

Eng.  and  Mining  J.,  1906,  81,  901-  -902. 
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Fig.  1  shows  the  general  arrangement  of  a  fuel  mill  and 
boiler  room  where  powdered  coal  is  employed.  The  coal 
is  first  crushed  by  toothed  rolls  and  then  passes  through 
i.  large  rotary  dryer  heated  by  the  chimney  gases  from  the 
boilers,  or.  in  the  case  of  small  plants,  through  a  small 
hand-fired  dryer.  The  dried  coal  is  crushed  to  the  size 
of  granulated  sugar  in  a  suitable  mill,  and  then  further 
ground  in  a  tube-mill  until  95  per  cent,  will  pass  a  100- 
mesh  sieve.  The  apparatus  for  burning  the  powdered 
coal  is  shown  in  Fig.  2.  The  coal-dust  is  fed  into  the 
blast-pipe  by  a  4-in.  screw  conveyor,  and  air  is  supplied 
by  a  Buffalo  blower.  The  blast-pipe  consists  of  a  10-in. 
rivetted  sheet-iron  pipe,  which,  at  a  distance  of  a  few 
feet  from  the  boiler,  branches  into  two  7-in.  pipes  capped 
with  nozzles  having  orifices  20  in.  wide  by  1}  in.  deep. 
A  fire-brick  retort  or  combustion  chamber,  from  5  to 
S  ft.  long,  is  arranged  in  front  of  the  boiler.  About 
145  cb.  ft.  of  air  are  required  to  burn  1  lb.  of  coal,  and  the 
chimney  gases  contain  from  1  to  1£  per  cent,  of  free 
oxygen.  It  is  stated  that  when  coal  is  burnt  in  the  form 
of  dust,  i  lb.  less  is  required  per  h.p.  hour,  than  when  it  is 
burnt  in  the  usual  manner.  The  following  comparison 
of  the  cost  of  hand  firing  and  powdered  coal  firing  is 
given  : — 


Hand  firing. 


Daily  expense. 
66  tons  of  coal  at  2.4  dols. 

Dols. 
156.00 

Labour 

13.60 

169.60 

Yearly  expense,  320-day  run 

. .     54,272.00 

Powdered  coal  firing. 

Daily  expense. 
58  tons  of  coal  at  2.4  dols. 

Dols. 
139.20 

Labour 

S.32 

147.52 

Yearly  expense 
Amortisation 

. .     47.206.40 
2,500.00 

Interest,  6  per  cent,  on   15,500  dols. 

930.00 

800.00 

51,436.40 

—A.  S. 

Coal-gas  and  air  ;    Explosions  of .     B.  Hopkinson. 

Boy.  Soc,  Proc,  1906,  A.  77.  387—413. 

The  author  has  studied  the  phenomena  occurring  in  a 
mixture  of  coal-gas  and  air,  contained  in  a  closed  vessel 
and  ignited  at  one  point  by  an  electric  spark.  The 
experiments  were  directed  principally  to  settling  the 
question  of  "  after-burning,"  which  has  long  been  a  matter 
of  controversy  in  the  theory  of  the  gas-engine.  The 
apparatus  used  consisted  of  a  cylindrical  vessel  of  a  capacity 
of  6"2  cb.  ft.  ;  the  gaseous  mixture  was  ignited  in  the 
centre  ;  the  temperatures  and  rate  of  variation  of  tempera- 
ture were  ascertained  by  observing  the  variation  of 
electrical  resistance  of  fine  platinum  wires  immersed  in 
the  gas  at  different  points ;  and  the  pressures  were 
observed  simultaneously.  The  gaseous  mixtures,  which 
consisted  of  9  vols,  of  air  to  1  vol.  of  coal-gas,  and  12  vols. 
of  air  to  1  vol.  of  coal-gas,  were  ignited  at  atmospheric 
pressure.  From  the  results  obtained,  the  author  concludes 
that,  even  in  the  weakest  mixtures,  combustion,  when 
once  initiated  at  any  point,  is  almost  instantaneously 
complete.  The  specific  heat  of  the  products  of  com- 
baction  he  finds  to  be  very  much  greater  at  high  tempera- 
tures than  at  low,  the  average  value  of  y  (ratio  of  specific 
heats)  being  1-25  between  1200°  and  1900°  C.  This 
difference  in  specific  heat  is  sufficient  to  account  for  the 
so-called  "  suppression  of  heat,"  which  has  been  supposed 
to  be  due  to  the  attainment  of  maximum  pressure  before 
the  combustion  of  the  gas  was  complete.  No  evidence 
of  after- burning  was  obtained.  An  increase  in  specific 
heat  has   been  observed   in  the  case  of  carbon  dioxide, 


which  has  been  examined  up  to  about  800°  C.  The  author 
considers  that  in  gas-engine  practice,  although  the  con- 
ditions prevailing  are  somewhat  different  from  those  in  the 
apparatus  employed,  the  working  fluid  may  be  regarded 
simply  as  a  mixture  of  carbon  dioxide,  steam  and  inert 
gas,  in  chemical  equilibrium,  to  which  the  heat  of  com- 
bustion, less  a  small  percentage  of  loss,  is  added  at  tho 
beginning  of  the  stroke. — H.  B. 

Hydrocarbons    and    oxygen;     Interaction    of    well-d 

mixtures  of .     W.   A.  Bone  and   G.  W.    Andrew. 

Chem.  Soc.  Trans.,  1900,  89,  652—659. 

Two  similar  tubes  containing  respectively,  thoroughly 
dried,  and  undried,  equimolecular  mixtures  of  a  hydro- 
carbon (acetylene,  ethylene,  ethane)  and  oxygen,  were 
heated  under  similar  conditions  for  the  same  length  of 
time,  comparative  experiments  being  also  made  with 
electrolytic  gas,  dried  and  undried,  in  order  to  ensure  that 
the  degree  of  dryness  attained  was  such  as  would  practi- 
cally inhibit  the  combustion  of  hydrogen.  It  was  found 
that  the  exclusion  of  moisture  had  little,  if  any,  influence 
on  the  rate  of  oxidation  of  the  hydrocarbons. — A.  S. 

Hydrocarbons;    Explosive   combustion  of  .      W.    A. 

Bone    and   J.    Drugman.     Chem.    Soe.    Trans.,    1906, 
89,  660—682. 

The  authors  have  made  a  systematic  study  of  the  explo- 
sive combustion  of  a  number  of  different  gaseous  hydro- 
carbons, including  members  of  the  saturated  series, 
CnH2n+2>  UP  to  butane,  defines  such  as  ethylene,  propy- 
lene and  the  butyleues,  and  trimethylene  and  acetylene. 
The  term  "  explosive  combustion "  is  used  to  denote 
the  propagation  of  a  flame  through  a  combustible  mixture 
under  ordinary  conditions.  In  the  case  of  mixtures 
containing  sufficient  oxygen  to  completely  convert  the 
hydrocarbon  into  carbon  monoxide  and  hydrogen,  there 
is  a  considerable  difference  between  the  behaviour  of  an 
unsaturated  and  a  saturated  hydrocarbon.  The  mix tures 
containing  an  olefine,  or  acetylene,  or  trimethylene, 
decompose  chiefly  into  carbon  monoxide  and  hydrogen, 
according  to  the  empirical  equation : 

CnH2n  +  ^02  =  nCO+nH2  ; 

there  is  no  separation  of  carbon,  and  very  little,  if  any, 
formation  of  steam.  With  the  mixtures  containing  a 
paraffin,  on  the  other  hand,  there  is  always  a  considerable 
separation  of  carbon,  and  formation  of  steam,  whilst  the 
gaseous  products  contain,  besides  carbon  monoxide  and 
hydrogen,  between  8  and  10  per  cent,  of  methane,  and 
appreciable  quantities  of  unsaturated  hydrocarbons  and 
carbon  dioxide.  If  the  proportion  of  oxygen  in  the 
mixtures  containing  an  olefine  or  trimethylene,  be 
diminished,  then  on  combustion,  much  water,  as  well 
as  carbon  is  produced,  the  amount  of  water  increasing 
as  the  supply  of  oxygen  is  reduced.  When  acetylene  is 
burnt  in  the  presence  of  a  deficient  supply  of  oxygen, 
however,  no  appreciable  quantity  of  water  is  produced  ; 
part  of  the  acetylene  is  burnt  to  carbon  monoxide  and 
hydrogen,  and  the  remainder  is  decomposed  into  carbon 
and  hydrogen,  together  with  a  small  quantity  of  methane. 
Comparative  experiments  showed  that  mixtures  of 
paraffin  hydrocarbons  and  oxygen,  and  mixtures  of 
corresponding  defines  or  acetylene  with  hydrogen  and 
oxygen  in  proportions  necessary  to  yield  mixtures  of  the 
same  dtimate  composition  as  the  paraffin  mixtures, 
gave  entirely  different  results  on  explosive  combustion. 
As  stated  above,  there  is  a  considerable  separation  of 
carbon  and  formation  of  steam  with  the  mixtures  containing 
a  paraffin,  whereas  with  the  mixtures  containing  an 
olefine  or  acetylene  and  hydrogen,  no  carbon  separates 
and  very  little  steam  is  formed. 

The  authors  have  succeeded  in  detecting  the  presence  of 
aldehydes  among  the  products  of  the  explosive  combustion 
of  hydrocarbons,  and  also,  in  minute  quantities,  in  tin 
interconal  gases  obtained  by  means  of  a  Smithell's  flame- 
separator,  in  which  either  ethane  or  ethylene  was  being 
burnt,  and  among  the  products  of  an  oxygen  flame  burn 
ing  in  an  atmosphere  of  ethylene  or  of  coal-gas. 

The  results  of  the  present  investigation  are  stated  U 
show   conclusively    that   the    theory   of   the   prefereutia 
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i,,  t,,  : i.il  diffcrenoe  between  the  mechanisi 

oombustion    below    mid    above    the    ignition    point, 

step  in  each  case  being  the  formation  oxy- 

ted  "   molecule   from  the   molecules  of  hydro 

[ :  ins..  1902,  81.  536  ;    1903, 
83.  1074;    1904,86.693,1637;    1905,87,1232;    tl 
1901,  696  :    1904,  601,  629  .     1905,  792,    1005        l  - 
ini.i  consideration  the  results  obtained   in  the  pro 
paper  (see  preceding  abstract),  the  authors  consider  thai 
in  the  combustion  .-t  hydrocarbons,  oxygen  arts  dire 
rather  than  through  the  intervention  of  Bteam,  as 

I   by    H.    E.    Armstrong   (this  J..    P">."..    I7:(c     The 
explosive  combustion   of  .-i   typical   olefine     propylene 
may  be  represented  as  follows:  — 

(1)  (2 

0Hj.CH.CH.;->.  CHS.CH:(  11  I  'H       -  t  M..-(  lb,  ■»  I  H..t  I 


*-  (8) 

CH.:CH(OH) 


(4) 

CH(OH):CH(OH) 


CO  +  H„ 


21  H,,U--2('(i  +  -JH., 

If  the  supply  of  oxygen  be  limited,  the  process  might 
go  as  far  I),  and  then  the  hydroxy  compound, 

CH,:CH(OH).    would     1'iv.iL    down    into    acetylene    and 
inter,  or  carbon,  hydrogen  and  water.     In  the  case  of 
the  paraffins,  the  decomposition  may  proceed  according 
to  the  following  scheme:  — 
CH-  ('tU.t'H, ■■-i'H,.CH2.CH2(OH)-*CH3.t'H.i..(-ll  oil  , 

rH..CH.,.CHO  +  H.,u 

the  aldehyde  then  being  decomposed  with  production  of 
carbon  monoxide  and  a  lower  paraffin,  which  latter  is, 
in  turn,  decomposed  in  a  similar  manner  :  or,  the  primary 
oxidation  product.  CnH2n  +  lOH  may  decompose  into 
steam  and  an  olefine,  the  latter  being  then  burnt  in  its 
own  peculiar  way.  The  end  result  would  he  the  same 
in  both  cases.  —  A.  S. 

Esqxjsb  Patents. 

for  illuminating,  healing  or  power  purposes ;    Manu- 
facture  of   .'    H.    S. "  Klworthv.    St.    Albans,    and 

B.  H.  Williamson,  London.      Ens;.  Pat.  7713,  April  11, 
1906. 

In  the  manufacture  of  gas  rich  in  methane,  according  to 
the  processes  described  in  Eng.  Pats.  12,461  of  1902, 
and  14.333  of  1904  (this  J.,  1903,  900;  1905,  1006).  the 
gaseous  mixture,  either  liefore  or  after  treatment  with 
metallic  nickel,  is  mixed  with  a  considerable  excess  of 
hydrogen  or  methane.  The  gas  produced  may  be  p 
through  retorts  wherein  coal  is  undergoing  distillation, 
or  may  be  mixed  in  any  desired  proportion  with  coal  gas 
or  other  combustible  gas.  —  H.  B. 

producer.  T.  \V.  S.  Hutching,  Blackpool.  Eng.  Pat. 
11,657,  Juue  3.  1905. 
The  producer,  which  is  designed  to  be  used  as  a  suction 
apparatus  with  bituminous  fuel,  has  a  rectangular  com- 
bustion chamber  divided,  up  to  a  suitable  height,  into 
two  chambers  by  means  of  a  vertical  mid-feather  of 
refractory  material.  On  the  top  of  the  latter  rests  an 
iron  pipe,  serving  as  vaporiser,  which  extends  through 
the  shell  of  the  producer,  water  being  admitted  along  with 
air  at  one  end,  whilst  the  other  communicates  with  a 
valve,  by  means  of  which  the  mixture  of  air  and  steam 
may  be  admitted  alternately  to  the  lower  regions  of  the 
two  chambers.  The  cases  thus  pass  tip  on  one  side  of 
the   mid  feather  and  descend   on   the  other  to  the  outlet 

the    base.     The    direction    of    the    gases     -    reversed 
periodically  by  means  of  an  automatic  device,  consisting 

two-chambered  tilting  tank,  into  which  water 
continuously,  the  oscillations  of  the  tank,  as  the  chambers 
alternately    till    with    water,    effecting    the    simuitan 
reversal  of  the  inlet  and  outlet  valves. — H.  B. 

from  carbonaceous  materials;    Manufacture  of  . 

G.   Wilton,  London.     Eng.  Pat.  25,275,  Dec.  ...   1905. 

The  gas  entering  the  hydraulic  main,  is  caused  to 


directly    through    a    current    oi    ooolod    gas-liquoi 

constantly   flowing   through   the    main,    t-.r   th< 

..t  increasing  the  cooling  effect  and  the  deposition  of  the 

li    B 

I  pparatus  fnr  u  I      \.  Hartung. 

Eng   Pat    17,708,  Sept  1,  1905.     Will.,  page  561. 

FQamenti  foi  indetcent  lamps.     E.   L.   I 

Paris.     Ei  $891,   April   27.    1905.     Dndi 

Com..    \l..\    7,    1904. 

i      Pat    344,759 of  1904  ;  this  J.,  1904,  1206.     T.F.B. 

IncandeacencA    lamp   with   filament   "/   metallic  tuna 
Electric  -.     W.     P.     Thompson,     London.     Prom 

Deutsche    Gasgliihlicht     Akt.-i--  Berlin. 

Eng.  Pat.   18,814,  Sept.   18,   1905. 

Kr.  Pat.  357.868  ol  1906;  this  J.,  1906,  116.     '!'.  I'.  B. 

United  States  Patents. 

Fit'l  :    Apparatus  n  for  tht  combustion  of  pul- 

verulent       -.     A.   Moore.    Portland,   Colo.     D.S.    P  I 
B20.235  and  B20,236,  May  8,  1906. 

The  pulverulent  fuel  is  supplied  to  the  combustion- 
chamber  through  a  tube,  miich  is  surrounded  by  an 
annular  jacket.  The  annular  space  is  divided  by  par- 
titions into  a  number  of  passages  through  each  of  which 
ip  irately  controlled  supply  of  air  or  other  fluid  supporter 
of  combustion  is  admitted  under  pressure.  By  varying 
the  ratios  of  the  pressures  under  which  the  air  is  supplied 
through  the  different  air  passages,  the  jet  or  current  of 
pulverulent  fuel  may  be  directed  towards  any  desired 
point   in   the  combustion-chamber.      \Y.  H.r. 

Gas-product  r.      E.  N.  Trump.  Syi  V  V.      O.S.    Pat. 

813.600,  Feb.  27,  1906 

The  producer,  which  is  of  the  blast  type,  has  a  stationary 
base-plate,  separated  from  the  lower  end  of  the 
bustion  chamber  by  an  interval  sufficient  to  admit  of  the 
rotation,  in  a  horizontal  plane,  of  a  radial  scraper,  or 
ash-deflector,  which  slowly  sweeps  over  the  surface  OI  tin- 
base  plate,  expelling  the  ash  at  its  circumference,  and, 
on  account  of  the  subsidence  of  the  fuel  in  the  track  of 
the  scraper,  causing  a  continual  disturbance  of  the 
whole  bed  of  fuel.  In  this  way  clinkering  is  prevented. 
The  outer  end  of  the  scraper  is  supported  by  a  ring  which 
surrounds  the  lower  end  of  the  producer  and  is  caused  to 
rotate  slowly  by  an  electric  motor.  To  ensure  the  uniform 
distribution  of  the  fresh  fuel,  the  feed  hopper  is  provided 
at  its  lower  end  with  a  horizontal  plate,  separated  from 
the  hopper  by  an  interval  sufficient  to  admit  of  the  rotation 
of  a  series  of  rotating  arms,  which  sweep  the  fuel  over 
the  edge  of  the  plate. — H.  B. 

Gas  generating  machine.  O.  V.  Monroe,  Assignor  to 
General  Patent  Promoting  Co.,  Portland.  Oreg.  D.S. 
Pat.  819.1174.   May  1,   1906. 

The  gas  generator  consists  of  a  tank  divided  into  three 
compartments.  The  upper  compartment  serves  as  a 
storage  reservoir,  the  lower  compartment  as  an  air- 
chamber,  and  the  intermediate  compartment  as  a  car- 
burettor. The  bottom  of  the  carburettor  has  a  central 
aperture  over  which  a  hood  in  the  form  of  a  truncated 
cone  is  secured.  The  air-inlet  pipe  passes  through  the 
opening  in  the  upper  part  of  the  hood.  A  suitable  valve 
controls  the  admission  of  air  through  this  pipe.  A 
outlet  is  provided  on  the  carburettor,  which  is  connected 
with  the  storage  reservoir  by  a  vent  pipe  and  by  a 
pipe.  The  reservoir  end  of  this  latter  pipe  is  covered  with 
reen  and  protected  by  a  dam  in  front  of  it.  A  vapor- 
iser within  the  carburetting  chamber  consists  of  a  disc 
with  a  central  aperture  over  which  a  conical  hood  is  fitted 
covering  the  air  inlet.  An  inverted  conical  member 
within  this  hood  holds  a  guide-rod  in  position  which  leads 
into  the  air  inlet  pipe.  Channels  are  formed  by  partitions 
depending  from  the  disc  and  baffle-plates  are  provided 
in  these  channels.  An  annular  Hoat  surrounds  the  disc 
at  its  periphery,  which  is  adjustably  secured  to  the  disc. 
The  disc  is  covered  bv  a  roof  fitted  on  the  conical  hood. 

— R.  L. 
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Gas  producer.     ('.    H.    Morgan.    Worcester.   Mass.     U.S. 

I'm.  819,075,  May  I,  1906. 
The  chamber  of  a  gas  producer  ha*  a  cover  and  a  tuyere 
depending  from  the  cover,  a  rotating  sleeve  being  titted 
round  the  tuyere  and  moving  concentrically  with  the 
axis  of  the  chaml  et  by  means  of  an  internal  gear  and 
pinion.  The  fuel  is  admitted  through  an  opening  in  the 
cover,  eccentric  to  the  axis,  and  the  top  of  the  fuel  is 
levelled  by  a  Bcraping  blade  fixed  tangentially  to  the 
sleeve  and  projecting  beneath  the  opening  in  the  cover. 

— R.  L. 

Hydrocarbon   and  combustible    gas;    Process  of    making 

' .     H.   S.   Blackmore.   Mount   Vernon,   X.Y.     U.S. 

Pat.  819,506,  May  1.  1906. 
Hydrocarbon's  are  produced  by  exposing  a  gaseous 
mixture  of  ketones  and  steam  to  the  action  of  heat.  Thus, 
methane  is  formed  by  the  treatment  of  acetone  or 
dimethyl-ketone.  A  combustible  gas  is  produced  by 
exposing  a  mixture  of  a  ketone  and  superheated  steam  to 
the  action  of  incandescent   carbon. — K.  I.. 

Gas  :    Method  <-/  manufacturing .     L.  P.   Lowe,  San 

Francisco,  Cal.  U.S.  Pat.  819,661,  May  1,  1900. 
The  process  consists  in  burning  oil  and  passing  the  highly 
heated  products  of  combustion  successively  through  two 
chambers  filled  with  loosely-piled  refractory  material, 
thus  highly  heating  the  same,  then  shutting  off  the  air 
and  fuel,  and  passing,  in  the  opposite  direction,  steam 
through  both  chambers  and  hydrocarbonaceous  material 
through  the  second  chamber  to  make  gas.  The  gas- 
making  steam  and  hydrocarbons  are  then  shut  off,  and 
air  is  admitted  to  burn  off  the  coke  deposited  from  the 
hydrocarbons.  The  gas  resulting  therefrom  is  used  again 
in  heating  the  refractory  material.  Or  else,  the  gas 
produced  in  the  coking  operation  may  be  used  for  heating, 
and  the  gas  made  in  burning  off  the  coke  may  be  added  to 
the  gas  produced  from  the  oil. — R.  L. 

Cm-making  apparatus.     L.  P.  Lowe.  San  Francisco,  Cal. 
U.S.    Pat.    819,662,    May    1,    1906. 

In  this  gas- making  apparatus  a  gas  generating  chamber, 
furnished  with  loosely-piled  refractory  material,  is  com- 
bined with  a  coking  and  combustion  chamber  at  the 
gas-outlet  end,  the  outlet  pipe  leading  from  the  top  of 
the  combustion  chamber.  Means  are  provided  to  admit 
oil  and  air  to  the  combustion  chamber  and  to  admit 
steam  and  oil  to  the  generating  chamber,  and  to  close 
each  of  these  inlets  independently,  as  well  as  a  tine  and 
auxiliary  due  on  the  end  of  the  generating  chamber 
opposite  the  gas  outlet.  Carbonaceous  material  can 
be  charged  into  the  lower  portion  of  the  combustion 
chamber  through  a  door  independent  of  the  oil  inlet, 
the  combustion  chamber  having  a  transverse  wall,  against 
which  the  flames  of  the  burning  oil  impinge.  (See  pre- 
ceding  abstract.) — R.  L. 

Coking  and  making  gas  ;   Mc'liod  of .     L.  P.  Lowe, 

San  Francisco,  Cal.     U.S.  Pat.  819,663,  May  1,  1906. 

The  method  of  simultaneously  coking  and  making  gas 
consists  in  charging  hydrocarbonaceous  material  into  a 
coking  chamber,  then  admitting  oil  and  air  into  this 
chamber,  and  burning  the  oil  above  the  hydrocarbon, 
whilst  at  the  same  time  a  body  of  refractory  material 
is  heated  and  the  carbonaceous  material  partly  coked. 
The  air  supply  is  then  shut  off,  but  the  admission  of  oil 
oontinued,  and  the  vapours  of  the  oil,  together  with  the 
vapours  produced  from  the  hydrocarbons,  are  passed 
through  the  refractory   material  to  make  gas. — R.  L. 

Gas ;    Apparatus  fur  generating .     L.  P.  Lowe.  San 

Francisco,  Cal     I  .8.  Pat.  819,666,  M  .y  1.  1906. 

A  wall  extending  from  the  top  to  a  point  near  the  bottom 
divides  the  gas  generator  centrally.  An  upper  and  a 
lower  pile  ot  regenerative  material  are  placed  on  each 
side  ot  this  wall.  The  generator  is  furnished  with  a 
fluid-fuel  inlet  at  each  side  above  the  lower  pile,  a  gas 
outlet  and  liuid-fuel  inlet  below  all  the  regenerative 
material,  a  steam  inlet  at  each  Side  above  the  upper  pile, 
a  Hue  for  the  products  of  combustion  at  each  side  ot  the 


top,  and  an  air-blast  conduit  for  conducting  air  to  the 
top  at  each  side,  the  flues  and  conduits  being  controlled 
by  suitable  valves. — R.  L. 

Furnacf.  \Gas  producer].  F.  W.  Burger,  Assignor  to 
Fort  Wavne  Foundrv  and  Machine  Co.,  Fort  Wavne. 
Ind.      U.S.   Pat,  819,849,   May  8,   1906. 

The  "  tire-pot  *'  of  a  gas-producing  furnace  is  surrounded 
by  a  chamber  into  which  moisture  is  introduced  through  a 
pipe,  and  which  is  connected  by  another  pipe  to  the  ash- 
pit. Air  is  introduced  beneath  the  grate  by  a  pipe  or 
"  air-duct  "'  terminating  in  the  ash-pit. — W.  H.  C. 

Gas-purifying  apparatus.  A.  M.  Gow,  Edgewood  Park, 
Pa..  Assignor  to  G.  Westinghouse,  Pittsburg,  Pa. 
l.S.   Pat.  815,812,  March  20,  1906. 

Within*  a  horizontal  casing,  the  bottom  of  which  is  open 
and  rests  in  a  water  tank,  there  extends  a  rotatable  shaft 
carrying,  at  right  angles  to  its  axis,  a  number  of  dirt- 
collecting  devices,  which  rotate  with  the  shaft,  and 
alternate  with  series  of  stationary,  radially-fixed  vanes. 
Each  dirt-collector  is  budt  up  of  a  number  of  blades, 
bent  over  along  one  edge.  A  stream  of  water,  and  the 
gas  to  be  cleansed,  are  admitted  at  one  end  of  the  casing  ; 
the  water  is  broken  up  into  spray  by  the  first  revolving 
dirt-collector  ;  the  solid  particles  of  dirt,  becoming  wet, 
are  caught  by  the  bent-over  edges  of  the  blades  and 
impelled  centrifugally  to  the  periphery,  finding  their- 
way  to  the  water  tank  below  ;  whilst  the  gas,  on  passing 
from  the  first  collector,  is  guided  by  the  stationary  vanes 
in  the  proper  direction  against  the  second  dirt-collector, 
and  so  on. — H.  B. 

Gas-washer.     L.  P.  Lowe,  San  Francisco,  Cal.     U.S.  Pat. 
819,660,  May  1,  1906. 

The  gas-washer  proper,  4,  is  provided  with  a  water-inlet 
pipe,  and  has  a  conical  lower  portion.     It  is  connected 


at  the  bottom  to  a  water-outlet  pipe,  7,  which  has  the 
form  of  an  inverted  siphon.  In  the  rising  limb  of  the 
water-outlet  pipe  is  a  pipe,  10,  which  can  be  moved  up 
and  down,  and  the  position  of  which  is  so  adjusted  that 
the  discharge  of  the  water  can  take  place  only  at  a  point 
above  the  level  of  the  bottom  of  the  gas-supply  pipe,  2. 

—A.  S. 

Gas ;     Machine   for   cleaning [from   tar   and   solid 

matter].     C.    i>.    Nordensson,   Scane,   Sweden.   Ase 

to   J.    A.    Laird,    St.     Louis,    Mo.      U.S.    Pat.    82(1.247. 

May  8,    1906. 

A  HOLLOW  shaft.  1,  having  radial  perforations.  9,  and 
beater- blades,  3,  is  mounted  in  the  journals.  2,  and  can  be 
rotated  by  the  pulley,  8.  The  blades  are  surrounded  by 
a  conical  perforated  casing,  6,  and  by  an  outer  casing,  5. 
The  hollow  shaft  has  an  inlet  pipe,  7,  and  the  outer  casing. 
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is  a  sealed  drain  pipe,  10.     The  gas  enters  through 

the  pipe,  14,  into  tin'  int. -n..!'  of  the  perforated  casing  and 

pea  through  the  pipe,  15,  at  the  other  end.  -\V.  II   C. 

OarbitU  :     Manufacture    of    — — ,    also    of    superheating 
tompound  for  use  therein,  and  of  a  lining  for  the  electric 
furnace.     H.     1..     Hartenstein.     Assignor     to     Electro 
Chemical  and  Development  Co.     U.S.   Pats.  819,218 
819,223,   May   1.   L906.     XI. I.,  page  544. 

French  Paten  rs. 

lor  lighting,   heating  and    power    purposes  :    Manu- 
facture  ami   composition    of   .      H.    S.    Elworthy. 

Kr.  Pat.  360,902,  March  17,  1905. 

Eng.  Pat.  7713  of  1905;    preceding  these. -T.  F.  B. 

Qas  from   heary  oils,   for  operating   motors:       Producer 

for  production  of  permanent  .      J.   E.    M.    Briest. 

Kr.  Pat.  360,541,   Dec.   16,   1905. 

The  exhaust  outlets  from  the  cylinders  of  an  explosion 
motor  arc  connected  to  a  common  exhaust  pipe,  in  the 
walls  of  which  arc  cast  or  bored  a  series  of  channels. 
Into  the  latter  the  oil  is  fed,  encountering  a  current  of 
air  which  is  drawn  in  simultaneously,  permanent  gas 
being  produced  from  the  mixture  as  it  passes  through  the 
hot  channels  on  its  way  to  the  cylinders.  On  starting 
the  motor,  the  exhaust  pipe  may  be  heated  beforehand  by 
means  of  a  burner,  or  the  engine  may  first  be  driven  by 
petrol  until  the  channels  in  the  exhaust  pipe  have  become 
not  enough.  —  H.  B. 

Carburetting  apparatus  for  the    production    of  [air-] 
for  lighting  or  hating.     L.  Robert.     Fr.  Pat.  360,677, 
19,   1905. 

Air  is  driven  by  a  meter-drum,  the  rotation  of  which  is 
caused  by  a  falling  weight,  into  a  floating-bell  gas  holder, 
and  passes  thence  through  zig-zag  passages  in  a  car- 
buretting  box  containing  volatile  hydrocarbon.  In  order 
that  the  production  of  gas  may  not  cease  during  the 
periodical  winding  up  of  the  small  drum,  on  which  is 
wound  the  cord  of  the  falling  weight,  a  loose  pinion  wheel 
and  spring  catch  device  is  provided,  enabling  the  meter- 
drum  to  remain  stationary  during  the  re-winding,  the 
floating  bell  maintaining  the  supply  of  air  in  the  mean- 
while.—H.  B. 

Oases;    Apparatus  for  the  [automatic]  analysis  of    . 

"  Monopol  '"  Betriebs-kontroll-Apparate.  K.  Stein- 
bock.  First  Addition,  dated  Nov.  28.  1905.  to  Fr. 
I'at.  359,352,  Nov.  2,  1905  (this  J.,  1906,  394).  Under 
Int.  Com.,  April  12,   1905. 

Improvements  in  the  constructional  details  of  the 
apparatus  referred  to  in  the  principal  patent  are  here 
described. —  H.  B. 

■P'-r   jor    [bla.ft    furnace]    gases.      E.    Weisse    and    C. 
tv  sselbach.     Fr.   I'at.   360,720,   Dec.  20,    I 

W  ithin  a  vertical  casing,  upwards  through  which  the  gases 
-  arranged  a  number  of  vertical  pipes,  each  contain- 
ing a  helical  blade,  forming  a  helical  passage  for  ti. 
throughout  the  length  of  the  pipe.  The  gases,  on  flowing 
nil  pipe,  are  thus  given  a  whirling 
motion,  the  particles  of  dust,  &c,  being  impelled  centri- 
fugally  against  the  perforated  walls  ot  the  pipe,  where 
they  meet   with  currents  of  water,    which   trickles   down 


I  exterior  "i   the   pipes,   and  . 
impurities  oiT  to  the  bottom  of  the  i  asing,     Two  tii 
pipe-    "i\    bi    arranged   within  the  casing,  the  pipes  in 
the  lower  tier,  through  whioh  I  being 

ited   with   water,  i"r 
whilst  the  upper  pipes,  serving  merely  to  retain  the  water- 
spray  carried  oil  from  the  lower  tier,  are  do)   irrigated, 
but  have  perfoi  through  winch  the  intercepted 

water  may  pass  off.     II.  B. 


III. -DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

[<    oilinued  from  pag,    4bS.) 

Petroleum    industry  of    Texas.      For.    off.    Ann.    Series, 
No.  :■ 

The  petroleum  industry  of  Texas  has  been  of  growing 
importance  during  the  last  few  years.  Texas  produced 
30,404,263  barrels  of  42  galls,  each  of  crude  petroleum  in 
1905 — the  greatest   yield  of  oil  ever  credxte  tingle 

State  in  a  year.     Texas  was  v id  in  1904  with  22,241,413 

barrels.  All  but  595.306  barrels  of  the  output  came  from 
the  Gulf  coast  districts  in  the  south-eastern  part  of  the 
State.  The  production  of  theCorsicana  and  Clay  County 
fields,  417.-55  barrels,  represents  the  total  liuht  ofl  output 
I'  vis.  All  of  the  Corsicana  product  and  6b\lti0  barrels 
"t  the  Clay  County  oil  went  to  the  refineries.  Ofl  testing 
_'s  15.  is  found  at  Powell  and  at  liaison,  one  of  the  south- 
east Texas  districts.  Most  of  the  south-east  Texas  oil, 
however,  tested  20   to  -l    B. 

The  great  increase  in  southeast  'Texas  production 
resulted  from  the  unprecedented  output  at  Humble,  the 
Harris  County  district,  where  a  7000-barrel  gusher, 
brought  in  on  January  7,  started  development  on  a  big 
scale.  Several  wells  have  yielded  nearly  1.000,000  barrels 
each.  During  the  12  months  of  1905  the  Humble  field 
produced  1  s.i  ii. b.  1-s  barrels  of  oil.  excluding  75.000 
barrels  of  inferior  product,  making  a  total  gross  output 
of  18,141,428  barrels  for  the  year.  Batson,  which  pro- 
duced 10,904,737  barrels  in  1904,  dropped  to  3,790,628 
barrels  in  1905.  Sour  Lake  made  3,369,012  in  1905,  and 
Spindle  Top,  now  five  years  old  as  an  oil  field,  produced 
I, ,378   barrels. 

Rail  consignments  of  south-east  Texas  oil  in  190.5. 
representing  consumption  as  fuel  by  railroads,  power 
plants  and  other  industries  in  Texas,  amounted  to 
7>M.550  barrels,  as  against  7,067,673  barrels  in  1904. 

Shipments  of  crude  oil  from  Port  Arthur  and  Sabine 
in  1905  amounted  to  6.595,706  barrels,  against  10.031.459 
barrels  in  1904.  The  south-east  Texas  refineries  increased 
their  runs  very  largely,  handling  7.000,000  barrels. 

[T.R.] 

English  Patent. 

Wood  tars  and  resin  oils;    Distillation  and  oxidation  of 

.      H.     Noerdlinger.      Floersheim    on    the     Maine. 

Germany.     Eng.  Pat.  3590a,  Sept,  15,  1905. 

The  proee~s  described  in  Ser.  Pat.  106,350  of  1903  (this 
.1..  1906,  367)  for  the  oxidation  of  beech-wood  tar.  is 
applied  to  the  oxidation  of  all  kinds  of  wood  tars  and 
resin  oils  to  form  alkali-soluble  products. — T.  F.  B. 

United  States    Patent. 

Ammonia  from  gas:  I •      E.   J. 

Dull.   Liverpool.     V  -  10,039,   May  B,    1906. 

See  Fr.  Pat.  352,180  of  1905  ;   tins  J..  1905,  884.—  T.  F.  B. 

French  Patent. 

Ammonia  derived  from  th,  C  Uniform 

process  for  tht    recovery  of .     W.    Feld.     Fr.    Pat 

360,528,   Dec.    15,    1905.     Under  Int.  Conv.,    Dec.    15. 

191)4. 

I\  order  to  recover  ammonia  from  ■"  a  purer 
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and  more  concentrated  form,  the  tar  and  water  are 
--ively  condensed  out  at  a  temperature  exceeding 
+n  ('..  whereby  they  are  eliminated  without  retaining 
an  appreciable  quantity  of  ammonia,  and  the  gases  are 
then  scrubbed  with  appropriate  quantities  of  water,  at 
about  20°  C,  or  with  solutions  of  salts,  such  as  magnesium 
chloride,  at  40° — 60°  C  Preferably  the  hot  crude  gases 
are  first  treated,  at  100°— 200  t\.  with  a  spray  of  hot  tar, 
and  are  then  washed  with  a  more  liquid  substance,  such 
as  tar  oil,  to  remove  the  last  traces  of  tarry  mist.  The 
gases,  having  a  temperature  which  may  be  between  40° 
and  150*  I'.,  are  next  treated  with  a  spray  of  hot  water 
containing  a  little  milk  of  lime.  This  condenses  the 
water  mist,  without  retaining  an  appreciable  quantity  of 
ammonia,  any  non-volatile  ammonium  salts  being  de- 
composed by"  the  lime.  The  eases  are  then  scrubbed 
directly  with' the  salt  solution,  or!  if  they  are  to  be  scrubbed 
with  pure  water,  they  are  first  cooled  to  about  "20°  C. 

— H.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  front  page  472.) 

Xitrophenols ;    Constitution   and  colour  of .     G.   v. 

Georgievics.     Ber.,  1906,  39,  1536— 153S. 

Aqueous  solutions  of  picric  acid,  when  heated,  become 
darker.  On  cooling,  the  original  colour  reappears 
Alcoholic  solutions  behave  similarly,  although  the  change 
is  not  so  marked.  The  author  concludes  that  picric  acid 
is  capable  of  existing  in  two  modifications.  Two  dye- 
baths  were  prepared  with  equal  quantities  of  wool,  picric 
acid,  water  and  sulphuric  acid.  In  one  case,  dyeing  was 
done  in  the  cold.  The  other  dyebath  was  heated  in  the 
usual  way.  Both  were  then  allowed  to  stand  for  a  few 
days,  until  the  exhaust  liquors  were  found  to  be  equal 
in  strength,  and  the  wool  was  then  examined  in  a  Wolff's 
colorimeter.  The  wool  which  had  been  dyed  cold  was  of 
a  much  lighter  shade  than  that  which  had  been  first  dyed 
at  the  boil.  On  boiling  with  water  for  some  time,  it 
became  just  as  dark  as  the  other  sample.  A  portion  of 
the  picric  acid,  it  is  said,  must  have  been  taken  up  in  a 
less  deeply  coloured  modification,  which  is  converted  into 
the  darker  form  by  boiling  with  water. — H.  L. 


A 


Aniline- sulphonic      acids;       Acylation       of 
Schroeter.     Ber..  1906,  39,   1559- 


G. 


1570. 


The  authors  prepared  acetyhiaphthionic  acid,  aeetyl- 
1.5-naphthylaminesulphonic  acid,  benzenesulphosul- 
phanilic  acid  (C6H5SO„.NH.C6H5.S03H)  and  benzene- 
sulphonaphthionic  acid"  (C6H6SO2.NH.C10H6.  S03H1:4). 
These  substances  do  not  in  general  combine  with  diazo 
compounds,  to  form  true  azo  bodies,  but  yield  coloured, 
well  crystallised  diazonium  salts  with  diazotised  nitr- 
anilines".  benzidine,  and  n-naphthylamine.  Diazotised 
p-Ditraniline,  however,  behaves  exceptionally,  and  may  be 
combined  with  benzenesulphosulphanilic  and  benzene- 
Milphonaphthionic  acids  to  form  true  azo  compounds  which 
dye  wool  in  yellow  and  orange  shades  respectively.  The 
chlorides  of  the  above  acylamino-sulphonic  acids  can 
be  prepared  by  triturating  the  sodium  salts  with 
phosphorus  pentachloride :  they  are  stable,  well 
characterised  substances.  By  condensing  benzenesulpho- 
sulphanilic acid  chloride  and  benzenesulphonaphthionic 
acid  chloride  with  cellulose,  and  then  coupling  them  on 
the  fibre  with  /j-nitrophenyldiazonium  acetate,  the  authors 
endeavoured  to  produce  cellulose  esters  of  the  correspond- 
ing azo  dyestuffs.  Thus  cotton  was  treated  for  some  time 
under  a  reflux  condenser  with  a  boiling  chloroform  solution 
of  benzenesulphosulphanilic  acid  chloride.rn.pt.  177  •'. 
containing  a  little  pyridine.  After  being  thoroughly 
washed  firsc  with  chloroform,  then  with  water,  the  cotton 
was  found  to  contain  2-77  per  cent,  of  sulphur.  It  was 
dyed  yellow  after  development  with  diazotised  /j-mtrani- 
line.  Similarly  mercerised  cotton  treated  with  a  chloro- 
form solution  of  benzenesulphonaphthionic  acid  chloride, 
in.  pt.,  171°  C,  and  developed  with  diazotised  p-nitraniline 
was  dyed  orange  brown. — H.  L 


Meth'jlen      Azu     .     Gh  mical     nature     oj     — 
Bernthsen.     Ber.,  1906,  39,  1804—1809. 

The  author  confirms  the  recently  published  work  of 
Kehrmann  (see  Ber.  39.  1403  ;  this  J..  1906,  469),  who 
showed  that  "  Methylene  Azure  "  is  a  mixture  of  dimethyl- 
and  trimethyl-thionine.  Methylene  Azure  was  first 
obtained  by  Bernthsen  (see  Annalen,  230.  169)  by  heating 
Methylene  Blue  base  with  alkalis.  A  better  yield  may  be 
obtained  by  oxidising  Methylene  Blue  with  potassium 
bichromate   and   dilute   sulphuric    acid. — H.  L. 

lA-Anthraquinone.     K.     Lagodzinski.     Ber.,     1906,     39 

1717  —  1718. 

The  author  claims  priority  with  regard  to  the  discovery 
of  the  above  compound  (compare  Dienel,  this  J., 
1906,  309).  He  found  shortly  after  the  discovery  of 
n-anthrol  by  Schmidt  (this  J..  1904,  182)  that  the  latter 
formed  red  azo  dyestuffs  with  benzene-diazonium  com- 
pounds, from  which  1.4-aminoanthrol  was  obtained  by 
reduction  in  alkaline  or  acid  solution,  and  which,  in  its 
turn,  was  converted  into  1.4-anthraqumone  by  oxidation 
with  ferric  chloride. — D.  B. 

a-Naphthoflavonol.     G.  Woker.     Ber.,    1906.    39,    1649— 
1653. 

a-XAPHTHi  1FLAV  AN'ONE, 

Cl0H6<°~^H'C6H5 
10    6  TIO.CHj, 

was  obtained  by  boiling  the  chalkone. 

(HO)C,0H6.CO.CH:CH.C6H5 
in  alcoholic  solution  with  hydrochloric  acid.  It  crystal- 
lises from  alcohol  in  colourless  needles,  exhibiting  a  bluish- 
violet  fluorescence  and  melting  at  126°  C.  When  treated 
with  amyl  nitrite  and  hydrochloric  acid,  it  is  converted 
into  the  isonitroso  derivative,  which  forms  yellow  leaflets 
melting  at  173° — 174°  C,  and  yields  a-napht holla vonol, 
O  .  C.C6H5 
C'loH6<CO.C(OH) 
when  boiled  with  a  mixture  of  acetic  and  dilute  sulphuric 
acids.  The  latter  compound  crystallises  from  alcohol  in 
green  leaflets,  which  melt  at  210°  C.  The  sodium  salt  is 
coloured  intensely  yellow  and  is  only  sparingly  soluble 
in  water;  the  acetyl  derivative  crystallises  in  lustrous 
laminae,  melting  at  194° — 195°  C.  The  authors  have 
effected  a  second  synthesis  of  a-naphthilavone  from  the 
above  flavanone  by  replacing  a  hydrogen  atom  in 
a- position  by  bromine,  and  treating  the  product  in  alcoholic 
solution   with   potassium   hydroxide. — D.  B. 

Thio  Indigo  Bed;    a  new  sunthelic  dyestuff.     E.  Knecht. 

J.  Soc.  Dyers  and  Colourists,  1906,  22,  156—159. 
The  author  describes  the  preparation  and  method  of  using 
Thio  Indigo  Red  (see  this  J.,  1906,  367  ;  also  Fr.  Pats. 
359,398.  359,399  and  359,400  ;  this  J„  1906,  424.  426). 
This  new  dyestuff  is  more  readily  affected  by  reducing 
agents  than  indigo,  but  it  and  its  leuco  compound  are  more 
resistant  to  oxidising  agents  than  Indigo  and  Indigo 
White.  Cotton  "  bottomed  "  with  Thio  Indigo  Red,  and 
then  treated  in  an  Indigo  vat  containing  a  slight  excess  of 
hydrosulphite,  is  dyed  an  almost  pure  shade  of  indigo, 
practically  all  the  red  being  "  stripped."  By  '"  bottom- 
ing "  first  in  the  hydrosulphite  vat  with  Thio  Indigo  Red, 
and  then  "  topping  "  in  the  zinc  vat  with  indigo,  the  author 
states  that  he  obtained  very  promising  effects.  For 
instance,  cotton  "  bottomed  "  with  only  a  light  shade  of 
the  new  dyestuff,  and  then  treated  in  an  ordinary  zinc 
indigo  vat  along  with  a  piece  of  untreated  white  cotton. 
n  a-  dyed  a  blue  of  about  (apparently)  double  the  intensity 
of  that  shown  by  the  plain  cotton. 

If  cotton  dyed  a  fairly  heavy  shade  with  Thio  Indigo 
Red  be  immersed  in  concentrated  nitric  acid,  the  blue 
shade  changes  to  a  yellow  shade  of  red,  whilst  the  cotton 
is  at  the  same  time  mercerised. — A.  S. 

Dyestuffs ;     Fluorescence    of .      J.    Formanek.      Z. 

Farben-Ind.,  1906,  5,   142—146;    164—169. 

The  author  considers  that,  in  most  cases,  fluorescence  is 
shown   in   aqueous,   alcoholic   or   amyl   alcohol   solution, 
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only  by  those  dyostuffs  which  can  be  derived  from  the 
i\  pe 

YYRY> 

\Ar'/\/ 

where  R  represents  oxygen,  sulphur  or  nitrogen,  and  R' 
on  or  nitrogen,  whilst  A  \  are  auxochrome  groups  in 
the  para  position  to  the  fundamental  element  or  atomi* 
p.  It  the  auxochrome  groups  arc  ammo  groups,  the 
hydrogen  atoms  o|  these  maj  I"'  replaced  by  alkyl  or 
Im'ii/vI  radicals  without  the  fluorescence  being  destroyed. 
The  benzene  rings  may  be  replaced  by  naphthalene 
,m  phenanthreno  nuclei.  The  fluorescence  is  influenced 
by  tin-  nature  of  atoms  or  atomic  groups  connected  directly 
to  the  benzene  rings,  and  also  by  tin-  solvent  used.      V  S. 


Indigo  ;  Java 


For.  (ill'.  Ann.  Series,  No.  3580 


Tin:  planting  of  indigo  has  still  further  diminished  :  in 
fact,  many  of  the  lauds  on  which  indigo  lias  hitherto  been 
cultivated  have  now  been  turned  into  sugar  plantations. 
Japan  and  Russia,  the  two  largest  consumers  of  Java 
indiiro,  have  not  taken  anything  like  the  quantities 
which  they  did  ill  previous  years.  There  is  still  a  con 
ruble  quantity  used  locally  for  the  native  dyeing 
industry,  but  the  future  is  not  looked  forward  to  hopefully 
Exports  for  the  past  three  vears  were :  —1903,  1,297,2741b.; 
1804.  1.070.001  lb,  ;   1905,  540,452  lb.  [T.R.] 

Dyctcood  trade  of  Havre.     For.   Off.   Ann.  Sen,  Xo.  .'ioSi;. 

Thk  importations  of  dye  « Is  in   1905  showed  a  further 

tleereas  •  from  1004  in  logwood  and  yellow  woods.  The 
logwood  import  amounted  to  :!:i.l4:i  tons,  against  45,515 
tons  in  1004  and  an  average  of  49.70.'!  tons  in  the  five  years 
1900—04.  Of  yellow  woods  only  2900  tons  were 
imported,  against  7040  tons  in  1904  and  an  average  of 
tons  in  the  five  years  1900 — 04,  and  of  red  woods 
1191  tons  were  imported,  against  only  119  tons  in  1904. 
and  an  average  of  965  tons  in  the  previous  live  years. 
Of  the  logwood  24,008  tons  came  from  Haiti.  900  tons 
from  San  Domingo  and  4.S9U  tons  from  Jamaica.  The 
amount  of  quebracho  wood  imported  was  10,044  tons. 
against  22.075  tons  in  1904  and  an  average  of  18,400  tons 
m  the  live  years  1000 — 04.  [T.R.] 


Dyettufl  and  proa  u  of  m  — • 

ii.    Bally  and    M.    II.    Isler,    Mannheim, 
Badisohe   Anilin    and   Soda    Fabrik,    Ludwigshafen   on 
Rhino,  Germany.     I  .8.   Pat.   B20.379,   \l  aj   8,   1906. 

I   Blxth   Addition,  ol  June  22,  1905,  to  Fr.  Pat.  349,531 

Ol    [■>< 1 1  ;    tins  J.,    lour,,    I  I.      T.  !•'.  Ii. 

Pbhki  ii   Pates  re. 

Lata  i  from    mlphidi    di)  riufi '» ;     Process  far  producing 
fast  .     I,.    Casseila    und    Co.     Fr.    Pat.    360,825, 

Man  li  13,   1905.     Mil  I.,  page  546. 


V.-PREPARING,      BLEACHING,      DYEING, 

PRINTING,      AND      FINISHING       TEXTILES, 

YARNS,     AND     FIBRES. 

(Continued  from  pag(    475.) 

Cotton;     Insect e    which   attack    —  .    in    Egypt.     <■•    C. 

Dudgeon.     Bull.  Imp.  Inst.,  1906,  4,  48     52. 
I'm-:   most   destructive  insect    pest   in   Egypt   is  the   boll 
worm,  Earias  insulana,  which  has  reduced  the  yield  of 
many   plantations   by   as   much   as   75    per  cent      It   also 
f Is  on  varieties  ol  HibisCUS  and  on  "  volunteer  cotton." 

I  he  elimination  of  the  pest  clearly  lies  in  the  destruction 

Ol   all    Hibiscus  and   "  volunteer  cotton  "   at    B   tunc  when 
the   cotton   stalks    have    been   uprooted   and   dried.      The 
i  otton  worm  does  much  harm,  to  cotton  and  "  bi  r*  i 
in    many    districts.      Preventative    mi  ,'ainst    this 

worm  consist  in  preparing  the  soil  as  long  as  possible  Di 
sowing,  in  order  to  starve  out  the  worms,  and  the  removal 
and  destruction  of  all  leaves  on  which  cgiis  have  been 
laid,  other  insects  which  do  much  damage  are  the  cut 
worm,  Agrotis  upsilon,  the  asal  By,  Aphis  sorghi,  and  the 
Egyptian  cotton  stainer,  Oxijcarenus  hyalinipennis,  but 
the  latter  does  not  seem  to  attack  healthy  rot  ton  plants. 
Locusts  have  also  caused  considerable  damage  during  the 
last  two  years.  —  W.  1'.  S. 

Film*  J  mm  Madras.  Bull.  Imp.  Inst.,  1900,  4.  23—29. 
The  chemical  and  physical  properties,  &c,  of  sis.  samples 
of  Agave  and  Furcraea  fibres  received  from  Madras  were 
as  follows  :  — 


No     1                         No    '.' 

No.  3. 

NO     4 

No.  5. 

No    (l. 

Agave  Vera  Cruz  Agar?  Vera  Cnu 

Sisa.  Hemp 

Sisal  Hemp 

11  vihlti 

Mauritius   Hemp 

trom                       from 

trom 

trom 

from 

from 

Cliickmagalur.            Madras. 

Madras. 

Bangalore. 

Madras. 

Bangalore. 

M  :  t  urc,  per  cent 

tab,  per  cent 

!  Ma  dd  hydrolysis  'a),  per  cenl 
(/>'.  per  rent. 
acid  purification,  percent. 

in  mercerising,  per  cent.  . 

u  nitration,  per  cent.  ... 

Cellulose,  per  cent 

Length  of  staple,  fet  (    

iratn  c  stri  ngth 

v  tine  p  r  ton,  London    


II- 1 

i)-l 

9-3 

9-3 

9-9 

9-3 

2-5 

3-4 

t-f. 

1-2 

2-6 

2-1 

19-8 

19-5 

13-6 

11-4 

16-:: 

17-1 

■J  1-4 

21-ii 

lfi-9 

lti-ll 

18-7 

23-9 

.',■7 

4-5 

2-  9 

2-1 

:>-9 

6-1 

12-2 

12-7 

10-8 

8-4 

1  1    1 

I2-u 

39-1 

SH-0 

SS-1 

41-2 

14-2 

2S-0 

71-4 

7-2-5 

75-7 

77-r. 

75-2 

70-3 

:!— 4 

3-75—4-5 

3-75—4-25 

4-5 — 5 

2—2-5 

3-5—4-25 

62-7 

87-5 

100 

•>7-9 

81-0 

E28 

£22 

£30 

132 

£23 

£24 

Enoijsh  Patent. 

Colouring  mailers  obtainable  from  indophenol  [Sulphid< 
dyestuffs]  :  Sulphurised .  ('.  Ris,  Basle,  Switzer- 
land.    Kng.   Pat.   17,540,  Aug.   30,    1905. 

See  Fr.  Pat.  357,587  of  1905 :  this  J.,  1906,  175.— T.  F.  B. 


United  States  Patents. 

I>!li  :    li  i   sulphur and   proa**  of   making 

[Tkio-indigo    red],     P.    Friedlaender,   Vienna.    A- 

to  Kallc  und  Co.,  Akt.-Ges.,  Biebrich,  Germany.     U.S. 

Pat.   819,348,   May   1.    1906. 
See  Fr.  Pat.  359,398  of  1905  ;   this  J..  1906,  4.»4.— T.  1'.  ii. 


The  colour  and  appearance  of  the  samples  were  :— No.  I, 
duty    white,    badly    cleaned;      No.    '-'.     brownish,     badly- 
leaned  ;     No.    3,   pale  straw,    well   cleaned  :     No.   4.    pale 
straw,  clean  but   rather  con--;     No.   5,   pale  straw,  fairly 
clean;    No.  6,  pale  greenish-brown,  imperfectly  prepared. 

— W.  1'.  S. 

Paranitraniline  Red  /<tA-,  for  cilia,  printing  :    Preparation 

of  .     P.  Y.  Wicktbroff  and  N.   W.   Philippoff.     '/■■ 

Farhen-Ind..  1906,  5.  182  184 
'A  brioht  Paranitraniline  Bed  lake  is  obtained  by  precipi- 
tating the  dyestuff  on  a  substratum  of  starch  according 
to  the  following  recipe: — 1-5  kilos,  of  0-naphthol  are 
dissolved  in  2-9  kilos,  of  caustic  soda  of  'J"  B.,  15  kilos. 
of  castor  oil  soap,  and  10  kilos,  of  boiling  water.  This 
solution  is  cooled  to  6   C,  and  then  poured  into  a  mixture 
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of  19  kilos,  of  wheat-starch  with  15  kilos,  of  water.  The 
diazo  solution  contains  3  kilos,  of  p-nitraniline.  1-8  kilos, 
of  nitrite.  9-2  kilos  of  hydrochloric  acid  of  20"  B.,  10  kilos, 
of  water.  3ii  kilos,  of  ice,  and  10  kilos,  of  acetic  acid  of 
6"  B.  The  acetic  acid  is  added  to  decompose  the  soap, 
and  precipitate  the  fatty  acid.  This  solution  is  filtered 
and  allowed  to  run  slowly  into  the  /3-naphthol  solution 
with  good  stirring.  The  yield  of  dry  lake  is  25-0  kilos., 
and  the  cost  is  stated  to  be  low  in  comparison  with  that 
of  competing  products  on  the  market.  The  printing  colour 
consists  of  6  kilos,  of  this  lake.  1  kilo,  of  gum  tragacanth 
solution  1:9,  4  kilos,  of  hlond  albumin  2:3,  2  kilos,  of 
olive  oil  and  turpentine  mixed  in  equal  proportions, 
and  600  grins,  of  formaldehyde-ammonia,  prepared  from 
It  kilos,  of  4ii  per  cent,  formaldehyde  and  2  kilos,  of  25 
per  cent,  ammonia.  A  short  steaming  is  sufficient  to  fix 
this  colour,  as  formaldehyde  is  set  free  and  rapidly 
coagulates  the  albumin.  After  "  chloring  "  the  shade  is 
stated  to  be  equal  to  that  of  Paranitraniline  Red  produced 
on  the  fibre,  but  the  colour  is  very  loose  to  rubbing.  The 
authors  recommend  the  lake  prepared  as  above  in 
particular  for  preparing  a  red  discharge  colour  on  an 
Indigo  Blue  ground. — H.  L. 

Paranitraniline ;  Bed .     H.   Pomeranz.      Z.    Farben- 

Ind.,   1906,  5,   184—185. 

The  author  states  that  the  essential  point  in  producing 
a  bright  Paranitraniline  Red  on  cloth  is  that  both  com- 
ponents, in  particular  the  sodium  /3-naphtholate.  are 
in  solution  at  the  moment  of  combination.  In  actual 
practice,  the  goods  are  generally  padded  with  a  solution 
containing  /3-naphthol  (20 — 25  grins,  per  litre),  rather 
more  than  one  equivalent  of  caustic  soda,  and  a  quantity 
of  soap.  They  are  then  dried  in  the  hot  flue,  which  leaves 
in  them  a  certain  amount  of  moisture.  An  excess  of 
alkali  is  necessary,  because  sodium  /3-naphtholate  is 
dissociated  in  dilute  aqueous  solution,  but  a  large  excess 
is  detrimental,  according  to  the  author,  because  caustic 
soda  salts  out  sodium  /3-naphtholate,  and  thus  tends 
to  throw  it  out  of  solution  at  the  moment  of  combination. 
The  beneficial  action  of  a  soap  is  stated  to  be  due  to  the 
solubility  of /3-naphthol  in  soap.  Thus,  50  grms.  of  fatty 
acid  neutralised  with  caustic  lye  and  diluted  to  a  litre, 
will  dissolve  25  grms.  of  /3-naphthol  at  70°— 80°  C.  On 
cooling,  only  about  one-fifth  to  one-sixth  of  the 
/3-naphthol  crystallises  out,  The  author  states  that  a 
padding  solution  made  up  in  this  way,  to  which  just 
sufficient  caustic  soda  has  been  added,  to  prevent  the 
/3-naphthol  crystallising  out  on  cooling,  yields  the  best 
results.  Cloth  prepared  in  this  way  is  least  affected  by 
steaming.  On  the  other  hand,  more  than  the  above 
quantity  of  fatty  acid  is  deterious  to  the  shade.  Castor 
oil  soap  is  particularly  suitable. — H.  L. 

Azo-dyestuffs ;    Production   oj in  the  fibre,  and  the 

influence  of  fats  in  the  process.  E.  Justin-Miiller. 
Sixth  Internal.  Congr.  of  Appl.  Chem.  Z.  angew. 
Chem.,  1906,  19,  852. 

The  intensity  of. the  colour  depends  greatly  on  whether 
the  fabric,  soaked  in  the  naphthol-solution,  is  dried  or  not 
before  combination  with  the  diazo  solution.  The  depth 
of  tint  depends  firstly,  on  the  penetration  of  the  fibre  by 
the  /3-naphthol  derivative,  and  secondly,  on  the  colloidal 
condition  of  the  dyestuff.  The  impregnation  of  the 
fibre  with  soluble  fats  greatly  favours  the  conversion  of 
the  dyestuff  into  the  colloidal  state. — J.  T.  I). 

English  Patents. 

Dyeing  and  printing   Aniline   Black;    Method  oj -. 

\V.  Epstein,  Frankfort  a/Main,  Germany  (formerly  of 
Shipley,  forks.).     Eng.  Pat.   17,315,  Aug.  26,  1905. 

The  fabric  is  impregnated  or  printed  with  a  solution  of  a 
suitable  oxidising  agent,  and  is  then  exposed  to  the  vapour 
of  aniline  or  one  of  its  homologues,  alone,  or  diluted  with 
a  suitable  gas.  Cotton  may  be  impregnated  or  printed 
with  a  solution  of  22  lb.  of  potassium  bichromate  and 
12  lb.  of  ferric  sulphate  in  20  galls,  of  water,  and  exposed 
in  a  chamber  heated  to  about  130  !•".,  to  the  action  of 
aniline  vapour  ;   it  is  then]  u   ed  throu   h  a  bath  made  by 


diluting  the  Erst  bath  with  10  times  its  volume  of  water, 
rinsed,  soured,  rinsed  again,  and  finally  soaped  and 
finished  as  usual. — T.  F.  B. 

Dyeing  fabric;    Apparatus  for .     E.  A.  F.  Zillessen, 

Passaic,   U.S.A.     Eng.   Pat.   2220,  Jan.  29,   1906. 

Nee  U.S.  Pats.  813.478  and  813.479  of  1906;  this  J., 
1906,  372.— T.  F.  B. 

Waterproofing    composition.     J.    A.    Shepherd,     Pollok- 

shields,  Glasgow.  Eng.  Pat.  17,057,  Aug.  23,  1905. 
A  waterproofing  composition  for  fabrics  is  prepared 
by  mixing  together  jelly  soap,  36  parts  ;  gum  tragasol, 
32  parts;  wax.  7  parts;  and  water,  37  parts.  The 
composition  is  "set"  in  the  fabric  by  passing  the  latter 
through  a  bath  containing  aluminium  sulphate. — T.  F.  B. 

United  States  Patent. 

Silk ;      Process    nf    charging .     G.    Gianoli,     Milan, 

Italy.     U.S.  Pat.  819,751,  May  8,  1906. 
See  Eng.  Pat.  25,728  of  1904  ;  this  J.,  1905,  129.—  T.  F.  B. 

French  Patents. 

Silk ;     Process   for    the    manufacture    of    artificial . 

P.  Germain.  Fr.  Pat.  360,395,  Feb.  22,  1905. 

A  homogeneous  paste  is  prepared  by  dissolving  nitro- 
cellulose, celluloid  and  naphthalene  in  acetone,  and  adding 
to  the  solution  powdered  barium  sulphate.  The  paste 
is  then  spun  into  threads  which  are  at  once  immersed 
in  dilute  sulphuric  acid.  This  removes  the  acetone 
which  may  be  recovered  for  further  use.  The  excess  of  acid 
remaining  in  the  threads  is  neutralised  by  treatment 
with  barium  hydroxide  solution.  Other  means,  such  as 
heating,  &c.,  may  be  employed  for  the  removal  of  the 
acetone.  The  threads  are  not  denitrated,  and  they  may 
be  redissolved  when  desired. — W.  P.  S. 

llydrosulphites     [Hyposulphites] ;       Rendering     aqueous 

solutions  oj stable.     Soc.  Anon.  Plaques  et  Papiers 

Photographiques  A.  Lumiere  et  ses  Fils.  Fr.  Pat. 
360,980,   .March  21,   1905.     VII.,  page  537. 

Discharging    on    coloured    grounds ;     Method    of . 

Badische  Anilin  und  Soda  Fabrik.  First  Addition, 
dated  Oct.  21,  1905,  to  Fr.  Pat.  355,117,  Juno  9,  1905. 

See  Eng.  Pat.  15.524  of  1905  ;  this  J.,  1906,  474.—  T.  F  B. 
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English  Patents. 

Dyeing  hairs  ;    Means  for  and  process  oj .     C.   D. 

Abel,   London.     From  Act.-Ges.   f.  Anilinfabr.,  Berlin. 

Eng.  Pat.  14,212,  July  10,  1905. 
Hairs  are  dyed  fast  shades  by  treatment  with  an  alka- 
line solution  of  a  sulphonic  acid  of  p-pheuylenedianiine, 
;j-toluylenediamine,  o-  or  p-aminophenol,  ^i-aminodiphenyl- 
amine,  &c,  with  or  without  an  oxidising  agent.  Fast 
reddish-brown  shades  may  be  produced  by  dyeing  the  hair 
with  a  solution  of  4  parts  of  y-aminodiphenylainine- 
sulphouic  acid,  2  parts  oi  calcined  sodium  carbonate,  and 
4  parts  of  a  2o  per  cent,  solution  of  sodium  hydrogen 
sulphite  in  100  parts  of  water,  to  which  is  added  50  parts 
of  3  per  cent,  hydrogen  peroxide  solution. — T.  F.  B. 


\(  I  I  >s. 
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VII.— ACIDS,     ALKALIS,     AND     SALTS, 

AND    NON-METALLIC    ELEMENTS. 

(( 'ontinvcd  /rum  j 

flitrogen ;     Oxides    of  .    and    the    chamb 

[ndphurir  acid\.      c.  Lunge   and    E.    Berl,    /.  at 
Chem.,  1906,  19.  807     819,  857     B69,  and  881     894. 

'I'm >:  authors  summarise  their  results  as   follows:  — 

1.   Liquid    nitrogen    peroxide,    as   well   as   the   gaseous 

mixtures   o(    NOs    and    \._,» ',    which    it    furnishes,    gives 

ite  analytical  results,  when  absorbed  by  concentrate  I 

id  in  an  a  ppri  >pri  ite  apparal  us,  ei  en  \\  hen 
I  with  considerable  volumes  of  oxygen,  nitrogen,  or 
nir.  tin-  ratio  of  nitrogen  to  oxygen  beinp  exactly  that 
required  on  the  hypothesis  of  the  formation  from  the 
neroxido  of  equimoleculai  quantities  of  a  nitro  i 
fcNO.SOjH)  and  a  nitro-dcrivative  (NOg.OH).  (See 
Iwohig,  t!  is  J.,  1905,  923.)     2.  Sodium  hydroxide  also 

curate  results  when  it  absorb*!  nitrogen  peroxide, 
whether  as  liquid  or  gas,  alone  or  diluted  with  an  inert 

b  as  nitrogen,  both  as  to  the  ainouut  absorbed 
ami  tin-  proportions  of  nitrate  and  nitrite  formed.  If. 
however,  the  gaseous  peroxide  lie  diluted  with  oxygen  or 
air,  some  of  the  nitrite  is,  at  the  moment  of  formation. 
Oxidised  to  nitrate  ;  such  mixtures  therefore  cannot  be 
analysed  by  absorption  in  sodium  hydroxide.  The 
sensitiveness  of  sodium  nitrite  to  oxidation  at  the  moment 
of  its  production  probably  has  an  important  bearing  on 
the  question  of  the  production  of  nitric  acid  or  nitrates 
from  nitrous  gases.  '■<.  Gaseous  mixtures  of  nitric  oxide 
and  nitric  oxide  are  also  absorbed  completely  by 
sulphuric  arid,  provided  the  molecular  ratio  of  the  former 
to  the  latter  is  not  greater  than  unity  :  no  doubt,  the 
peroxide  is  first  converted  into  nitrosylsulphuric  acid 
and  nitric  acid, hut  the  latter  as  formed,  is  instantaneously 
reduced  by  the  nitric  oxide  to  nitrosylsulphuric  arid. 
so  that  an  equimolecular  mixture  of  nitric  oxide  and 
nitrogen  peroxide  behaves  as  though  it  were  nitrogen 
trioxide.  Any  excess  of  nitric  oxide  beyond  tins 
proportion  will  escape  unabsorbed.  4.  The  mixtures 
considered  in  3  are  not  quantitatively  absorbed  by 
dilute  solutions  of  sodium  hydroxide  ;  the  peroxide  gives 
nitrate  and  nitrite,  but  the  nitric  oxide  cannot  reduce 
the  nitrate  to  nitrite  sufficiently  quickly  and  so  escapes  ; 
thus  there  is  a  loss  of  nitrogen  compound,  and  too  high 
a  ratio  of  nitrate  to  nitrite.  In  this  respect  land  no 
OOubt  in  others),  an  equimolecular  mixture  of  nitric 
oxide  and  nitrogen  peroxide  (XO  +  N02)  is  not  equ 
to  nitrogen  trioxide  I N^t >3>.  5.  Not  only  is  then- 
no  loss  during  the  absorption  of  nitrogen  peroxide  by 
sulphuric  acid,  but  the  speed  of  absorption,  even  in 
SO  per  cent,  acid,  is  very  great.  Raschig's  speculations 
based  on  the  contrary  propositions  thus  fall  to  the  ground. 
6.  Rubber  corks  and  connections  must  not  be  used  where 
they  will  come  into  contact  with  nitrous  gases.  7.  When 
nitric  oxide  ami  excess  of  air  are  shaken  with  much  water 

icid    is    formed,    no   doubt    through    atmospheri, 

oxidation   of   the    first-formed   nitrous   acid.     8.  Gast 

nitric  oxide,  mixed  with  excess  of  air,  is  oxidised  directly 
to  peroxide,  i.e.,  without  passing  through  the  intern 
stage  of  trioxide  at  all.     The  authors    cannot    discover, 
either    in     Raschig's    observations    or    their    own,     the 
angle     in     the     reaction-curve     which,      according     to 

shows   the    completion    of    the    rapid    eon 
into     nitrogen     trioxide     and      the      beginning     of     tin- 
slow    formation    of     nitrogen    peroxide.      9.    This 
ment  for  the  existence  of  nitrogen  trioxide  having  failed. 
and  there  being  no  other  chemical  argument  in  favour  of 
its    existence,    and    no    physical    one    for    temperatures 
above  50°  ('..  there  can  be  no  justification  for  assuming 
the  existence  of  nitrogen  trioxide  in  any  theory  of  the 
chamber    process.      10.   Chamber   crystals    are   not    nitro- 
sulphonic  acid,   but  nitrosylsulphuric  acid;    the  nitrosyl 
formula  must  also  be  used"  for  their  solution  in  sulphuric 
■  "\-     II.    Raschig's     theory     of    the     chamber    process 
cannot  be  maintained:  it  ignores  the  existence  of  nitro- 
sylsulphuric acid  ;  it  demands  as  intermediary  an  im  i 
substance,  nitrososulphonic  acid,  the  assumption  ol 


o  way  simplifies  our  coi      ,  it  would  involve  the 

formation  in  the  chamber  ol  nitrous  oxide,  hydroxylamine 

ind  ammonia,  none  of  whi  tul  ites  the 

.1  ion  and  reaction  ol  nit  rou    m  id,  which 

.  fa  not    pre  lent.     13.   Nltroeylsnlphurii    m  id   o<  I 
carrier  of  oxygen.     I'    Traute'  blue  compound,   SOsNHo 

.  .1  bj    Ra  chignitro  i    uphonii    i  id)i    foi  med,  I  bough 

,i,i, inly,    in    the    reaction    ol    nitrogen    peroxide    or 

mi  ions  and  on  sulphurous  acid,  and  in  the  reduction  "t 

leylsulphnric  acid.  It  is  readily  converted  into 
ii  ,.  id,  eit  hat  bj  fret  0x3  gi  n  or  by  nitrogen 
peroxide,  The  nitrosylsulphuric  acid  is  then  either 
[lydrolysed  into  sulphuric  acid  and  nitrous  ooid  (which 
instantaneously  resolve  itsell  into  nitric  oxide,  nitrogen 
peroxide,  and  water),  "i   ri  in  the  Glover  tower, 

with    sulphurous    acid,     fori jjj    sulphuric     and      nili 

sidphonic    acids.     15.  The    following    are    the    reactions 

0  curring  in  the  chamber :  — 

I.  S02  +  N02  +  1U>     0:N(OH)S03H 

2o.  2rON(OH)SOgH]+0     IU>  l-2<02N.SO,B 

2  ONO.SO3H) 
26.  2[ON(OH)S08H]+NOj!     NO  .  1U>  I  -  ONO.SO$H) 

3a.  ■_'( <  >X<  i.si  i,H  )  +  H,i  1    2S<  >2((  lH)2+NO+N<  >., 
■:,',.  ■j(()X(i.sti..ii)+si..,+-jii,1o 

HSS04+2[0N(0H)S0,H]. 

3c.  0N(0H)S03I1      No  +  ILmi, 

I.  2NO  +  02=N,04. 

— J.  T.  Ii. 

Nitric  oxide;    Formation  of at  high  temperatit 

W.  Xcrnst.     Z.  anorg.  Chem.,  1906,  49,  213—228. 

Tiik  formation  of  nitric  oxide  from  the  air  by  the  agency 
of  electric  sparks  or  the  arc  is  known  to  be  purely  a  heat 
phenomenon,  aDd  the  author  has  experimentally 
investigated  the  reaction,  N2  +  02  2NO,  at  high  tem- 
peratures, ascertaining  the  equilibrium  concentration  of 

nitric  oxide.  Air  was  passed  at  known  rates  and  in 
known  quantities  through  electrically  heated  tubes  of 
platinum  or  iridium,  the  temperature  of  which  was 
ired  by  the  thermo-electne  junction  or  photo- 
metrically. It  then  passed  on  through  concentrated 
sulphuric  acid,  from  which  the  nitric  oxide  was  afterwards 
liberated  by  mercury,  and  measured.  The  results  obtained 
agreed  we'll  with  those  calculated.  Equilibrium  was 
found  to  be  more  rapidly  established  as  the  temperature 

Based.  The  following  table  illustrates  bow  the 
equilibrium  concentration  (.r)  of  nitric  oxide,  in  volume 
111.,  varies  with  the  temperature:  — 

Temp.   °C.  X- 

1227   0-10 

10-27   0-46 

2027    L-23 

2427  2-44 

2827   *39 

When  oxyhydrogen  gas  is  exploded  with  air  it  has  been 
shown  by  Bunsen  and  by  Finckh  (this  J.,  1905,  693)  that 

nitric  oxide  is  formed  anil  that  the  amount  varies  with  the 
ue.  i.e..  the  time  of  reaction.  The  reason  for  this 
is  now  made  clear,  and  by  referring  to  the  above  table. 
the  maximum  amount  of  nitric  cxide  obtainable  at  the 
explosion  temperature,  about  -'4iki    C.  may   be  found. 

— P.   SODN. 

Xitrieoxidi  :  Decomposition  velocity  of .    K.  Jellinek. 

■/..     anorg.     Chem.,     1906,     49.     229—276.     (Compare 

previous  abstract.) 
The  reversible  reaction  2NO^:N2+Og  is  found  by  t he- 
author  to  be  bimolecular  in  either  direction,  between  the 
temperatures  650"  and  1750  C.  Nitric  oxide  decomp 
at  a  measurable  rate  even  at  670  .  the  dependence  of  the 
imposition  constant  /.•  on  temperature  being  expressed 
at  high  temperatures  by  the  equation  log  fc=AT+B. 
The  time  required  for  the  completion  of  half  the  decom- 
postion  of  the  gas  at  atmospheric  pressure  is  calculated 
7-35  HK>  minutes  at  900  (absolute), and  as 2-25 x  10-» 
minutes  at  31UO    ubs.,  about  a  billion  times  lt-so       And, 


sa 
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starting  with  air,  a  still  more  marked  variation  is  observed 
in  the  times  necessary  for  the  formation  of  one-half  the 
possible  quantity  of  nitric  oxide.  When  oxyhydrogen  gas  is 
exploded  with '  air.  the  actual  heating  time  has  been 
calculated  from  the  above  equation,  assuming  the  tem- 
perature, and  is  of  the  order  10-*  seconds.  In  the 
decomposition  of  nitric  oxide  platinum  proves  to  have 
a  catalytic  action,  decreasing  with  rise  of  temperature, 
and  iridium  also  acts  as  a  catalyst. — F.  Sodn. 

Chromic  Mid  ;    Constitutional .     W.  Manehot.    Ber., 

1906,  39,  1352—1356. 
When  chromic  acid  oxidises  ferrous,  titanous,  or  uranyl 
Baits  in  presence  of  potassium  iodide,  three  equivalents  of 
oxygen  are  liberated  for  each  atom  of  iron  (fee),  of  which 
one  goes  to  the  iron  (two  to  the  uranium),  while  the  rest 
liberate  iodine.  Chromic  acid  and  anhydride,  therefore, 
must  have  the  constitutions, 

(OH)2Cr<9  and   0:Cr<9, 

respectively.  This  accords  with  the  old  observation  of 
Wcltzien.  "confirmed  by  the  author,  that  on  heating 
potassium  bichromate  with  sulphuric  acid,  ozone  is 
evolved.  Probably  the  first  stage,  in  oxidations  by 
chromic  acid,  is  the  attachment  of  the  chromic  acid 
molecule  to  the  oxidisable  substance. — J.  T.  D. 

Barium  carbonate  ;   Dissociation  of .    A.  Finkelstein. 

Ber.,  1906,  39,  1585—1592. 

By  passing  air  over  barium  carbonate  heated  in  an  electric 
furnace,  and  measuring  the  percentage  of  carbon  dioxide 
in  the  issuing  air,  the  relation  between  temperature  and 
dissociation-pressure  was  studied. 

The  first  step  is  the  formation  of  a  basic  carbonate, 
probably  BaO,BaC03,  which  melts  at  a  lower  temperature 
than  the  normal  carbonate,  and  which,  by  coating  the 
yet  undecomposed  carbonate,  somewhat  interferes  with 
the  progress  of  the  reaction.  The  fused  basic  carbonate 
seems  to  dissolve  both  the  oxide  and  the  normal  carbonate. 
Complete  dissociation  of  the  basic  carbonate  at  the 
atmospheric  pressure  occurs  about  1450°  C.  The  basic 
carbonate  is  formed  from  its  constituents  with  absorption 
of  heat.  The  specific  heat  of  barium  carbonate  appears 
to  vary  with  the  temperature  in  the  same  fashion  as  that 
of  carbon  dioxide.  Incidentally,  it  was  found  that 
barium  carbonate  obstinately  retains  traces  of  moisture, 
which  can  only  be  completely  removed  by  heating  to 
1000°  C.  in  a  stream  of  dry  carbon  dioxide.— J.  T.  D. 

Sodium  sulpliates ;    Acid .     J.    D'Ans.     Ber.,    1906, 

39,    1534—1535. 

If  a  solution  containing  sodium  sulphate  and  sulphuric 
acid  in  equimolecular  proportions  be  evaporated,  needle- 
like crystals  separate,  which,  after  washing  first  with 
dilute  sulphuric  acid  and  alcohol,  then  with  alcohol  and 
ether,  have  the  composition  expressed  by  NajrHSO.^. 

To  obtain  the  hydrate,  Xa3H(S04)2.H20>  a  solution 
containing  16-5  per  cent,  of  sulphuric  acid  and  35  per 
cent,  of  sodium  sulphate  is  heated  to  30°  C,  and  the  two 
substances,  in  the  proportions  in  which  they  exist  in 
NajIUSC^).;  are  gradually  added,  till,  on  cooling  (and  if 
necessary  seeding  with  a  crystal),  the  salt  separates.  It 
forms  brilliant  rhombic  prisms. — J.  T.  D. 

Fischer's  salt  [Potassium  cobaltinitrite\  nwi  its  decom- 
position l>/i  hint.  P.  C.  Kay.  Chem.  Soc.  Trans.,  1906, 
89.  551     556. 

Prejiaralion. — On  adding  different  quantities  of  a  strong 
solution  of  potassium  nitrite,  acidified  with  acetic  acid, 
to  a  fairly  concentrated  solution  of  cobalt  chloride,  the 
salt,  Co2(N02)c.6K\02.3H20,  is  generally  formed,  but 
it  invariably  carries  down  with  it  traces  of  an  oxide  of 
cobalt,  the  figures  for  this  metal  being  always  too  high, 
and  those  for  potassium  too  low.  In  one  or  two  cases 
results  were  obtained  which  appear  to  support  Sadtler's 
statement  (Amer.  J.  Science.  1S70  [ii],  49.  192)  that  the 
degree  of  hydration  of  the  product  depends  upon  the  con- 
centration of  the  solutions  employed.  Rosenheim  and 
Koppel   (Z.    anorg.    Chem.,    IS'J.S,    17,    35)    slate    that    by 


passing  a  current  of  nitrogen  trioxide  into  a  solution  of 
potassium  nitrite  holding  cobalt  carbonate  in  suspension, 
a  pure  anhydrous  salt  is  obtained.  The  author  finds, 
however,  by  this  method  also,  a  trihydrated  salt  is 
obtained,  and  that  it  is  contaminated  with  appreciable 
quantities  of  an  oxide  of  cobalt. 

Decomposition. — The  author  is  unable  to  confirm 
Erdmann's  statement  (J.  prakt,  Chem.,  1866,  97,  401) 
that  potassium  cobaltinitrite  evolves  nitrous  acid  on 
heating.  When  heated  without  access  of  air,  the  salt 
begins  to  give  off  nitric  oxide  below  200°  C,  whilst  at 
210° — 215°  C,  decomposition  proceeds  smoothly  according 
to  the  equation  : 

Co2(NO„)6.6KX02.3H,0  = 

Co203  +  6NO  +  3KN03  +  3KN02  +  3H20. 

If- the  salt  be  heated  in  an  air-bath,  the  potassium  uitrite 
is  converted  into  nitrate,  the  nitric  oxide  acting  as  an 
oxygen-  carrier. 

Analysis. — A  weighed  quantity  of  the  salt  is  heated 
in  an  air-bath  for  two  hours  at  215°— 220°  C,  and  the 
residue  repeatedly  washed  by  decantation  with  boiling 
water  and  collected  on  a  filter.  The  cobalt  is  then  deter- 
mined by  Rose's  method,  the  analysis  being  carried  out 
without  the  use  of  reagents.  The  potassium  in  the  solution 
is  determined  as  sulphate. — A.  S. 

Cupric  oxide  ;    Colloidal .     C.   Paal  and  W.   Leuze. 

Ber.,  1906,  39,  1545—1549. 
By  the  same  process  as  for  the  corresponding  silver  and 
mercuric  compounds  (this  J.,  1902,  994)  the  authors  have 
prepared  blue-violet  solutions  of  colloidal  cupric 
hydroxide.  On  dialysis,  traces  of  copper  compound 
always  pass  through,  for  reasons  not  yet  discovered. 
The  solution  in  the  dialyser  gradually  changes  colour  to 
dark  brown,  possibly  through  dehydration.  The 
colloidal  solution  is  extremely  stable  and  yields  on 
evaporation  to  dryness,  a  solid  residue  which  after  an 
indefinite  lapse  of  time  is  still  soluble  in  water,  regenerating 
the  original  solution. — J.  T.  D. 

Uranium  ores  ;   Treatment  of  Vanadiferous .    M.  Gin. 

Sixth  Internal.  Congr.  of  Appl.  Chem.,  Rome.  Z.  angew. 

Chem.,  1906,  19,  896. 
The  ore  is  fused  with  potassium  bisulphate,  the  acid 
vanadic  sulphate  converted  into  divanadyl  sulphate,  and 
the  solution  treated  with  a  mixture  of  ammonia  and 
ammonium  carbonate,  which  forms  an  insoluble  hypo- 
vanadate  and  a  soluble  ammonium  uranium  carbonate. 

A  second  method  depends  on  the  property  of  ferric 
chloride  of  reacting  on  vanadic  anhydride  to  form 
vanadium  trichloride,  which  boils  at  126°  C,  and  can  be 
distilled  off  and  received  in  water,  forming  pure  vanadic 
acid.— J.  T.  D. 

Uranyl  acdatc  ;    Action  of  light  on .     A.  Bach.    Ber., 

1906,  39,  1672—1673. 
The  author  had  shown  formerly  that  on  passing  carbon 
dioxide  through  a  solution  of  uranyl  acetate,  exposed 
to  direct  sunlight,  reduction  of  the  salt  to  a  mixture 
of  urauous  and  urauic  hydroxides  takes  place.  Euler 
showed  subsequently  that  carbon  dioxide  is  merely 
active  in  removing"  from  the  solution  oxygen  which 
hindered  the  reaction  and  that  the  reduction  takes 
place  also  in  sunlight  alone.  The  author  now  finds  that 
m  his  former  experiments  a  chance  equilibrium  had 
existed  between  the  reducing  action  of  the  light  and  i In- 
oxidising  influence  of  the  oxygen,  thus  confirming  Killer's 
view.  He  shows  that  with  constant  illumination,  uranyl 
acetate  concentration,  and  diameter  of  the  tube  employed, 
the  time  required  until  a  perceptible  cloud  is  formed 
(marking  the  beginning  of  the  reaction)  is  inversely 
proportional  to  the  height  of  the  liquid  column.  When 
the  relation  between  the  liquid  surface  exposed  to  the 
air  and  the  height  of  the  liquid  has  reached  a  certain 
value,  reaction  no  longer  takes  place.  If  the  illumination, 
diameter,  and  height  of  the  liquid  column  are  kept  con- 
stant, the  rate  of  change  is  inversely  proportional  to  the 
concentration  of  the  uranyl  acetate.  Hot  saturated 
solutions  become  clouded  almost  at  once  when  exposed 
to     light.     Preparations     obtained     by     the     fractional 
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of  uranyl  acetate  solutions  in  sunlight,  re-oxida- 
linn  o(  the  washed   precipitate  to  t In-  air 

dissolution  of  these  in  acetic  acid,  show  a  similar  behaviour 

rds  liL'lit.  and  there  are  no  grounds  tor  assumin 
presence  of  a  photo-catalvsator  La  uranyl  acetate. 

E.    I.   A. 

.ViV'  perties  of  liquid .    11.  Erdmann.    I 

1906,  39.   1207— 12H. 

ltv  passing  nitrogen  from    i  cylinder  through  a  cooling 

rlindrical  copper  vessel  cooled  by  liquid  air, 

quantities  ssure 

between  0-7  and  2-5  atmospheres,  and  then,  after  filtration 

through  an  ordinary  paper,  forms  a  perfectly  colourless 

mobile  liquid.     Not  only  i.  e,  but  absolute  alcohol,  sinks 

in  this  liquid,  so  that   Ramsay  ami   Dnigman's  figure  for 

its  di  \    nearer  the  truth  than 

0-850).     Liquid    nitrogen    forms    an    excellent 

.int.  its  lower  temperature  rendering    it 

ent  than  liquid  nir.     It  is  a  good  Bolvenl  lor  liquids 

of  low  boiling  point  :    is   n  all  proportions  with 

liquid  oxygen  or  liquid  ozone;    an. I  seems  "til  adapted 

solvent  tor  determining  the  molecular  weights  of  such 

Liquid     nitrogen     is     inert     towards     most 

•in.es,  and  even  metals  like  calcium  and  magnesium 

do  not  readily  combine  with  it  :  but  a  mixture  of  calcium 

drillings    and    liquid  nitrogen,  if    ignited   by  "thermite" 

ignition-mixture,  continues   to   burn,   and   forms   calcium 

nitride.     The    author     is     investigating     the     molecular 

weight   of  liquid  nitro  tin  the  suitability  of 

material  for  standard  thermometers. 

-J.  T.  D. 

;      us;      Constituent     producing    electrical    con 

tirity     in     nir     which     has     passed     over     .      R. 

ick,  F.  Mihr  and  H.   Bauthien.      Ber..   1906,  39. 
1606—1521. 

Thb  authors  find  that  the  phenomenon  of  ionisatiou  of 
the  air  in  the  vicinity  of  white  phosphorus  is  not  directly 
connected  with  the  luminescence  of  the  phosphorus,  for 
many    other    substances    showing    similar    luminescence 

? reduce  no  effect  in  discharging  a  charged  electroscope, 
t  is  not  due  to  ozone,  but  to  phosphorus  trioxide.  for 
previously  prepared  pure  phosphorus  trioxide.  mixed  in 
minute  proportion  with  air.  produces  the  same  effect  as 
air  which  has  passed  over  white  phosphorus.  The  authors 
have  determined  the  vapour  pressure  of  the  trioxide 
at  temperatures  from  22  to  !il:  ('..  the  rate  of  its  oxidation, 
Jar  weight  at  SO  C.  (at  which  temperature  they 
found  the  figure  218,  so  that  no  molecular  dissociation  had 
occurred*,  the  electric  conductivity  lit  is  a  good  insulator), 
and  the  dielectric  constant.  From  none  of  the  results 
have  they  been  able  to  .jet  a  clue  to  the  cause  of  the 
ionsing  action  of  the  trioxide  upon  air. — J.  T.  D. 

iphorus ;     Method   of   detecting    minute   quantities   of 

.     R.  Schenck  and  E.  Scharff.     Ber.,  1906, 

39.   1522—1528.     (See  preceding  abstract.) 

The  discharge  of  an  electroscope  by  air  which  has  remained 
in  the  vicinity  of  white  phosphorus  forms  an  exceedingly 
delicate  test  for  the  latter,  and  the  authors  have  devised 
a  convenient  and  compact  form  of  electroscope  for  the 
application  of  the  test.  The  substance  to  be  tested  is 
placed  in  a  U-tube  connected  with  the  cylindrical  vessel 
surrounding  the  electroscope  rod.  and.  after  a  short  time, 
the  air  in  the  apparatus  is  blown  by  a  small  hand-bellows 
through  into  the  cylinder.  So  small  a  quantity  of  phos- 
phorus  in   the    L)-tube   as   0-004   rugrm.    increase-  quite 

ibly  the  rate  of  discharge.  The  method  will  be  of  use 
for   detecting    small    quantities    of    white    phosphorus    in 

sphorus  sulphide  or  red  phosphorus,  as  also  for  detecting 
vapours  of  phosphorus  trioxide  in  the  air  of  rooms  in  match 
&c. — J.  T.  D. 

/■horns  .sulphides;  Existence  of  .     R.   Bouloueh. 

Comptes     rend.,      1906,     142.      1045— 1U47. 
The  author  doubts  the  existence  of  Giran's  eutectic  of  the 

position, P2S  (this  J„  1906,  264),  finding  that  the  only 
eutccti.  point  of  mixtures  containine  more  phosphorus 
than  the  sulphide,  P4S3.  occurs  at  —7  C,  and  has  the 
composition     corresponding     to     P4S.     These     mixtures 


possess  in  a  higl 

I.'d     liquids,      and      ii'. I. 

lisolpnide,  P4S3,  they  maj  their 

real    beeong-poinl    without    solidifying.     Moreover,    the 

ing-poinl    curve   of    mixtures   of   thi  phide 

1::  .    , 
sadden  inflexion  at  36  per  cent,  of  sulphur  [which  mi 

-  ictly  at  the  freezing  1 ii  •■!  i> 

declines  much  less  steeply  as  the  |  phur 

decreases  further;    and  thi  the  inter- 

line with  the  line  filling  from    1 
phoriis  a-  Bulphul    in  Ml-  uiter- 

latter   with   the   continual  tir-t 

part  of  tin-  line  falling  from  the  phide  as  sulphur 

which  would  be  about        I"    C.    -J.  T.  I). 

Ammonium   tri-iodatt    as  /undo,  ■lard   subsi 

in  volumetric  analysis.     E.  Riegler.     Will.,  page  661. 

Iron  :  the  rutting  of .     1:.  T.  Bloody.     X..  page  539. 

Xitrogcn;  Assimilation  of  1  ■ by  azotobacter 

and  radiobacter.     J.  Stoklasa.     XV.,  page  648, 

English  Patents. 

.  I    •.  nical  sulphur  ores  ;    Treatment  of for  the  obtain- 

mint  of  arsenious  acid  and  of  sulphuric  acid  ■! 

■  ■I   arsenic.     .1.    Raschen,    A.    E.    Wareing,    and    The 

United  Alkali  Co.,  Ltd..  Liverpool.     Eng.  Pat. 

Aug.   21.    1905. 

The    gaseous    products    from    the    burning    of    arsenical 
sulphur  ores  are  passed  into  a  Glover  tower,  down  which 
sulphuric  acid  flows.     The  sulphuric  acid,   thus  charged 
with   arsenious   oxide,   is   subjected,   at    a   temperature  of 
about  bin    I  ..  to  the  action  of  dry  hydrochloric  acid   j 
preferably   in   a    suitably   packed   tower.     The   arsenious 
chloride  formed  is  withdrawn,  as  an  oily  liquid,  from  the 
sulphuric  acid  thus  treated,  and  is   brought  into  cor 
with  an  alkali,  alkali  carbonate,  earth  carbonate,  or  the 
like,  in  the  presence  of  a  small  proportion  of  water,  to 
precipitate   arsenious   acid,   which,    if    necessary,    may   be 
purified    by   sublimation.     (See   also   Eng.    Pats.    16,929, 
16,930,  and  17,887  of  1905,  this  J..  1906,  477  ;  and  l: 
of  1905,  following  abstract.)— K.  S. 

Sulphuric  acid  ;    Treatment  of  gases  obtained  from  arsenical 

,    and    other    gases    containing    arsenious    chloride, 

and  the  attainment  of  arsenious  acid  therefrom. 
J.  Raschen,  A.  E.  Wareing,  ami  The  United  Alkali  Co., 
Ltd.,  Liverpool.     Eng.  Pat.    17,886,  Sept.  4.   1905. 

The  gases  evolved  on  the  treatment  of  arsenical  sulphuric 
acid  with  hydrochloric  acid,  and  blowing  air  through 
described  in  Eng.  Pat.  7916,  of  1905;  this  J.,  1906, 
477 1.  are  passed  into  a  minimum  quantity  of  water 
containing  an  alkali,  or  alkaline  earth,  or  carbonate 
thereof ;  or  certain  oxides  or  carbonates  of  the  heavy 
metals,  such  as  zinc  oxide  or  carbonate,  manganese-mud, 
or  iron  hydroxide.  The  arsenic  in  the  gases  is  stated  to 
be  precipitated  "  in  the  form  of  arsenious  acid."  The 
process   may    be   applied   generally   to   the   treatment   of 

-  containing     arsenious     chloride       (Compare     Eng. 
16,929,   16,930  and  17,887  of    P.M15.  this  J.,  1906, 

477.       E.  S. 

Ammonia;    Production  of   [from  the  air].     H.    C. 

Woltereck,  London.     Eng.  Pat.  ^358.  April  ly,  1905. 

C'ARBON'ACEors    material    (other   than    peat)     is    heated, 
preferably  in  upright  retorts,  to  a  temperature  n 
ing  500;   C,  and  air  and  steam  are  passed  through  the 
mass,  the  production  01  combustible  gases  being,  as  far 

-  possible,  prevented.  The  heating  may.  at  the 
commencement,  be  effected  by  the  incipient  combustion 
of  the  lower  portion  of  the  charge,  and  afterwards,  in 
some  cases,  water  in  the  form  of  spray  may  be  introduced 
for  the  production  of  the  steam  required.  It  is  stated 
that  the  ammonia  formed,  owes  its  origin,  partly  or 
wholly,  to  the  nitrogen  of  the  air  admitted.  The  effluent 
gases  are  scrubbed"  passed  through  an  "  alkali  tower, 
or  its  equivalent,  to  liberate  all  ammonia,''  and  then 
through  sulphuric  acid  absorption  towers.  (Compare 
Fr.  Pat.  345,3W  of  1904  ;   this  J.,  1904,  1215.)— E.  >. 
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Corrosive  liquids  ;  Apparatus  for  spreading  or  distributing 

specially  applicable  to  the   manufacture  oj  copper 

sulphate     and     the     lib:.     H.     E.     Dolphin.     Chester. 
Eng.  Pat  9239,  May  2,  1905. 

A  towee,  charged  with,  for  instance,  copper  shot  to  be 
dissolved,  having  near  its  bottom  an  outlet  pipe  for  flow 
of  the  solution  into  a  receptacle,  and  receiving  a  jet  of 
air  or  steam,  is  sprayed  at  the  top  with  dilute  sulphuric 
acid,  delivered  from  a  siphon  into  a  shallow  cup  or  saucer. 
over  the  edge  of  which  the  liquid  splashes  in  an  umbrella- 
shaped  shower,  with  such  force  as  to  be  further  sprayed, 
on  contact  with  the  shot,  over  the  entire  surface.  The 
saucer  may  be  replaced  by  a  disc  or  plate,  or  by  an  inclined 
surface  attached  to  one  side  of  the  inside  of  the  tower, 
from  which  the  gushes  of  liquor  from  the  siphon  may  be 
splashed  over  the  charge. — E.  S. 

Sulphur  dioxide  and  Glauber  salts;    Manufacture  of  pure 

.     W.     Garrowav,     Glasgow.     Ensr.     Pat.     11,986, 

June  8,  1905. 

SoDirsi  bisulphite  solution,  formed  by  acting  upon  sodium 
carbonate  with  sulphurous  acid,  and  solution  of  nitre 
cake  (sodium  bisulphate)  are  separately  admitted  to  a 
closed  mixing  vessel,  supplied  with  a  steam  heating  coil, 
from  which  vessel  the  sulphur  dioxide  set  free  is  con- 
ducted through  a  tower  and  a  pair  of  small  vessels  into 
a  large  vessel  in  which  the  gas  is  absorbed  by  water. 
(Reference  is  directed  to  Eng.  Pats  2784  of  1880  and 
1393  of  1888.)— E.  S. 

Catalytic  apparatus.  [Manufacture  of  nitric  oxide  from 
ammonia.]  H.  H.  Lake,  London.  From  Nordyke  and 
Marmon  Co.,  Indianapolis,  U.S.A.  Eng.  Pat.  1204', 
Jan.  16.  1906 

En  the  figure  shown,  4.  is  a  helical  coil,  of  small  diameter 
relatively  to  its  length,  of  a  metal  of  the  platinum  group, 


which  is  heated,  at  first  to  a  temperature  slightly  below 
visible  redness.  Ammonia  gas  is  admitted  through  the 
tube,  1,  controlled  by  the  cock,  3,  and  air  enters  by  the 
tube,  2,  the  mixture  passing  through  the  helix  and  entering 
the  receiver,  5,  for  the  nitric  oxide  formed.  The  reaction  is 
stated  to  be  endothermic  or  exothermic,  according  to 
whether  the  air  or  the  ammonia  is  admitted  in  excess, 
so  that  the  temperature  may  be  regulated  without  external 
heating  after  passing  the  initial  stage  of  the  process. 
The  process  may  be  conducted  under  pressure.  The 
apparatus  is  generally  applicable  in  catalytic  processes 

-E.  S. 

Cyanogen  compounds  ;    Process  for  the   recover!/  of 

from  crude  gases  and  from  bye-products  in  the 
manufacture  of  cyanides.  \Y.  E.  Sims  and  H.  Bowes 
Manchester.     Eng.  Pat.  2929.  Feb.  7,  1906. 

Lv  the  manufacture  of  cyanides  from  a  ferrocyanide 
solution  and  sulphuric  acid,  the  hydrocyanic  acid  dis- 
tilled off  is  collected  and  neutralised  in  the  usual  way. 
and  the  insoluble  compounds  remaining  in  the  still  are 
removed,  freed  from  excess  of  acid  and  soluble  salts,  and 


then  mixed  with  caustic  alkali  or  alkali  carbonate. 
The  alkaline  mixture,  with  or  without  addition  of  ferrous 
hydroxide  or  carbonate,  is  subjected  to  the  action  of  sul- 
phuretted gases  containing  cyanogen  compounds.  By 
this  treatment  the  insoluble  cyanogen  compounds  are 
converted  into  ferrocyanide,  the  completion  of  the  reaction 
being  indicated  by  tiie  disappearance  of  the  fixed  alkalinity 
of  the  mixture,  which  now  contains  ammonia  com- 
pounds with  ferrocyanides  and  ferrous  sulphide.  The 
ammonia  is  recovered  from  the  product  in  a  suitable 
still,  and  the  solution  of  alkali  ferrocyanides,  after  separa- 
tion of  insoluble  matters,  is  purified  when  necessary, 
and  distilled  with  sulphuric  acid,  as  first  described,  to 
obtain  hydrocyanic  acid.  The  insoluble  residues  from 
the  filtration  residue,  together  with  the  insoluble  dis- 
tillation residue,  are  again  used  in  the  described  cycle 
of  operations. — E.  S. 

Exited  States  Patents, 

Nitric  acid  ;•  Process  of  concentrating  diluted .     O. 

Baither,  Griesheim,  Assignor  to  Chern.  Fabr.  Griesheim- 
Elektron,  Frankfort  a/Main,  Germany.  U.S.  Pat. 
819,262,  May  1,  1906. 

See  Fr.  Pat.  358,373  of  1905  ;  this  J.,  1906,  218.— T.F.B. 

Chlorine  ;    Manufacture  of .     A.  Clenini.  Mannheim, 

Germany.     U.S.  Pat.  819.41U,  May  1,  1906. 

See  Fr.  Pat.  354,109  of  1905  :  this  J.,  1905,  1067.— T.F.B. 

French  Patents. 

Endothermic     compounds     [e.g.,    oxygen     comjmunds     of 

nitrogen^  ;  Process  and  apparatus  for  producing  , 

B.  Pawlikowski.     Fr.  Pat.  361,119,  Dec.  26,  1905. 


The  invention  is  described  with  reference  to  effecting 
the  combustion  of  nitrogen  in  the  oxygen  of  the  air,  and 
to  compensate  for  the  absorption  of  heat  that  ensues,  the 
temperature  is  raised  in  the  operating  cylinder  by  the 
sudden  compression  of  the  contained  air,  by  the  movement 
of  a  piston,  k.  The  compression  takes  place  at  intervals, 
the  movements  of  the  piston  inducing,  in  succession, 
aspiration  tlirough  the  valve,  e,  of  air  already  heated  by 
passage  through  the  heat  exchanger,  \V.  When  the 
piston  arrives  at  or  near  its  highest  point,  either  a  com- 
bustible is  introduced  through  the  valve,  /,  and  is  ignited 
to  increase  the  heat,  or  electric  sparks  are  passed  through. 
As  the  piston  makes  its  downward  movement,  work  is 
done  by  the  expansion  of  the  compressed  air,  and  on 
the  return,  the  gases  are  forced  through  the  valve,  a, 
tlirough  the  heat  exchanger,  whence  the  air  carrying  the 
nitric  oxide  formed,  is  passed  to  an  absorber.  The 
inner  surfaces  of  the  cylinder,  not  coming  into  contact 
with  the  piston,  may  be  lined  with  a  carborundum 
mixture,  or  with  spongy  platinum,  &c,  intended  to  act 
catalytically  in  aid  of  the  reaction. — E.  S. 


jUii,.  is.  i»06.]       Cx.  VIII.— GLASS,   POTTERY.  &c.    Cu   IX.— BUILI>l\<:    MATERIALS,   &c. 


Bydrotulphitcs     [Hyposulphites];       Rendering     aqt 
solutions  ol        -stub!,      So     Inon.  Plaques  el   Papiera 
Photographiques    A.    Luraii  i  Fr.    Pal 

980,   M  in  ii  21,   i"1 
\. ,<>■•,       solutions    of    alkali     hydrosulphites,    say,    ol 
:t  |»-r  cent.  strength,  are  rendered,  comparatively,  stable 
iir,    bj    addition    of   certain    pro]   >rt 
.in     phosph  ite,     accl  aldehyde,     trioxj  mel  lij  lenc    in 
presence    of    sodium    sulphite,    benzaldehyde,    or    ' 
rnethylenctetramine.     The  presence  ol  sodium  pho  phate 
.Iocs   not    interfere   with   the  reducing   propertii  the 

bydrosulphite  at   ordinary   temperatures;     bul    tl 
substances   named    allow    reduction    to   take    place   only 

Miii    c.     Or,  the  anhydrous  sodium  hydrosulphiti 
the    Badisehe    Anilin    uud    Soda    Fabrik    may   be   n 
«uli    tribasio     sodium     phosphate,     or     with     trioxy 
methylene  and  sodium  sulphite,  to  form  a  powder,  wh 
when  dissolved  in  water,  gives  a  stable  solution.  (Refei 
,nii-  is  made  to  Fr.  Pat.  338,385,  of  1903.)     E.  S. 

Sulphite  liquors  :    Preparation  of  strong and  appara- 

therefor.     G.  Turk.     Fr.  Pat.  361,071,  Dec.  9,  1905. 

St'i.riiru  dioxide  gas  is  delivered  under  pressure, 
to  the  bottom  of  the  lower,  and  larger,  compartment  of 
a  tank,  containing  a  dilute  solution  of  sodium  carbonate. 
or  water  in  which  milk  of  lime  is  diffused,  through  a  series 
of  nozzles  so  curved  as  to  cause  the  gas  to  issue  with 
rotary  motion,  in  the  form  of  very  minute  bubbles. 
The  excess  of  the  pas  passes  from  the  upper  portion  of 
the  compartment,  by  a  tube  leading  outside  the  tank. 
and  curved  downwards  into  the  upper  compartment. 
on  the  ttoor  of  which  it  forms  a  horizontal  perforated 
nsion,  through  which  the  pas  issues  into  water,  or 
into  a  solution  corresponding  to  that  in  the  loner  com- 
partment of  the  tank.  An  aperture,  ordinarily  kept 
plugged,  is  provided  in  the  floor  of  the  upper  compart- 
ment, through  which,  when  desired,  the  liquor  contained 
therein  may  be  discharged  into  the  lower  compartment. 

— E.  S. 


VIII.- GLASS,  POTTERY,  AND   ENAMELS. 

(Continued  from  page  478.) 

SUicate-nnlts  and   silicate -glasses.     C.   Doelter.     0th   Int. 
:.  appl.  Chem.     Z.  angew.  Chem.,  1906,29,805—807. 

may  be  divided  into  two  groups  entirely 
different  from  each  other,  but  which  may  be  connected 
by  a  series  of  intermediate  bodies.  The  first  group 
comprises  silicates  with  a  sharply  defined  melting-point, 
small  viscosity,  high  power  of  crystallising,  and  great 
rapidity  of  crystallisation  ;  they  are  but  little  dissociated, 
and  do  not  show  supersaturation  or  supercooling.  To 
this  group  belong  the  calcium-  and  magnesium — iron — 
manganese  Bilicates,  as  well  as  those  of  the  formula'. 
jSUi,..  CaFeSi206,  Xa„CaSi206.  They  do  not  form 
glasses.  To  the  second  group  belong  those  silicates 
which  yield  glasses.  They  possess  properties  opposite  to 
those  of  the  first  group,  the  most  marked  being  the 
indefinite  melting  point,  a  viscous  state  corresponding 
i  interval  of  temperature  of  100"  C.  and  more  separ- 
_  the  liquid  from  the  solid  state  ;  the  solidifying  point 
ways  below  the  melting  point;  and  practically  no 
heat  is  absorbed  during  solidification.  To  this  group 
belong  most  of  the  sodium,  potassium  and  aluminium 
silicates.  The  silicates  of  the  first  group  are  sharply 
differentiated  from  alloys,  by  the  fact  that  in  those 
circumstances  where  the  latter  would  form  eutectic 
mixtures  so  closely  mixed  as  to  seem  definite  chemical 
compounds,  the  former  show  exactly  the  opposite  ten- 
dency, different   silicates  separating  out  as  far  apai 

i        members  of  the  second  group  do  not  show 
this  peculiarity,  which  may  be  seen  in  many  rocks. 

— A.  G.  L. 

Emery  ;   Xaxos .     For.  Off.  Ann.  Ser.,  Xo.  3592. 

The  export  of  Xaxos  emery  stone  from  the  Government 
depot  at  Syra  was  again  very  satisfactory  last  year. 
Amounting  to   a  total  of   6395*  metric   tons,   valued  at 


27,1791,  being   12  tons  in  i  rot       ol   the  e   porl   is   1904. 
It    was   shippi  da     fi  illov  150  dam, 

liilii  tons  to  Liverpool    1000  tons  to  Now 
loll  i  i   total,  i  terman 

British   2415   tons,    French 
830  tons  and    tustro-1  [T.K.J 


'  i:d  States  Patents. 

Class  :    Apparatus  /  ifaclure  of  sheets  of . 

F.  L.  U.  W'adswiirlh,  Motgantown,  \\  Va  .  \-  iirnoi 
to  Pressed  Prism  Plate  I  Mass  Co.,  New  Vork.  I  - 
Pat.   818,209,   April    17,    1900. 

apparatus  consists  of  a  combination  of  a  rolling 
b  inisni  and  a  frame  which  receives  the  glass  as  it 
passes  from  the  rolling  mechanism  and  by  which  the 

is  held  virtually,  means  whereby  a  wire  mesh  may  be 
supported  in  the  frame  in  position  to  be  embedded  in  the 
glass  sheets,  and  vertical  pressure-plates  adapted  to  press 
the  gloss. — A.  G.  L. 

Glass   sheets  ;    Apparatus  for  the   manufacture  of  . 

F.  L.  O.  Wadsworth,  Morgantown,  W.  Va.,  Assignor 
to  Pressed  Prism  Plate  Glass  Co.,  New  York.  U.S.  Pat. 
818,210,  April   17,  1900. 

The  apparatus  consists  of  a  sheet-forming  roll,  a  table, 
a  series  of  figured  dies  elevated  above  the  path  of  the  roll, 
and  mechanism  by  which  the  dies  are  moved  successively 
against  the  sheet  as  the  roll  passes. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  479.) 

English  Patent. 

Marble  and   stone  :     Manufacture   of  artificial  .     T. 

SI.  Thorn,  Cheshunt,  Herts.     Eng.  Pat.  8804,  April  26, 
1905. 

This  invention  relates  to  the  production  of  artificial 
marble  or  stone,  by  submitting  blocks  or  slabs  of  lime  to 
the  action  of  carbon  dioxide  in  a  closed  vessel,  in  a  special 
way.  The  vessel  containing  the  slabs  to  be  carbonated  is 
exhausted  by  a  pump,  and  carbon  dioxide  is  then  admitted, 
until  the  vacuum  is  largely  reduced.  As  the  gas  is 
absorbed  by  the  slabs  and  the  pressure  in  the  vessel 
consequently  decreases,  a  further  quantity  of  gas  is 
admitved  until  the  pressure  rises  again  to  its  original 
amount,  and  the  process  is  continued  until  the  pressure 
remains  constant,  that  is.  until  the  slabs  cease  to  absorb 
further  quantities  of  gas. — \V.  C.  H. 

United  States  Patents. 

Clays  containing  gupsum  ;    Treating .     K.   Sakurai. 

San  Francisco,  Cal.  U.S.  Pat.  818,124,  Aprd  17,  1906. 
The  clav  is  heated  to  a  temperature  of  about  200°  C, 
so  as  to  dehvdrate  the  gypsum  and  render  it  "  dead- 
burnt,"  without  changing  the  clay,  and  is  then  mixed 
with  a  suitable  binder,  moulded  whilst  pasty,  and  dried. 

—A.  G.  L. 

Clay  ;  Process  of  treating .     E.  S.  Powers,  Merchant- 

ville,  X.J.  U.S.  Pat.  818,287,  April  17,  1906. 
Clay  and  sand  are  mixed  with  a  "  liquid  solution  of 
silica,"  or  similar  inorganic  substance  ;  the  mixture  is 
moulded,  exposed  to  the  atmosphere  and  then  heated, 
whereby  a  crust  of  crystallised  silica  is  formed  on  the 
surfaced  which  prevents  shrinkage  of  the  material. — A.  G.  L. 

Bricks  :    Composition  for  the  construction  of .     E.  E. 

Stowell,    Portland,    Ind.     U.S.    Pat.    819,467,   May    1, 

1906. 
The  composition  is  composed  of  amorphous  carborundum 
and  Portland  cement, — A.  G.  L. 

d2 


538 


Cl.   X.— METALLURGY. 


[June  15.  1906. 


Cement-kilns  :  Process  of  operating .     H.  L.  Dohertv, 

Madison.    Wis.     U.S.    Pat.    818,018,    April    17.    1906." 

Fbom  5  to  25  per  cent,  of  the  finished  cement  clinker  is 
mixed  with  the  raw  materials,  and  again  passed  through 
the  rotatory  kiln. — A.  G.  L 

Combustion  [in  cement  kilns']  :  Process  of  conducting . 

H.   L.   Dohertv.   Assignor  to  Combustion  Utilities  Co.. 
New  York.     U.S.  Pat.  819.1-27.  May  1,  1906. 

A  flame  of  producer  gas  opposite  in  direction  to  that  of 
the  cement  raw  material  is  produced  in  a  rotatory  kiln, 
and  powdered  coal  and  air  is  projected  into  this  flame  at  a 
point  close  to  the  clinkering  zone  so  as  to  give  an  intense 
local   heating  effect. — A.  G.  L. 


X.— METALLURGY. 

(Continued  from  page  482.) 

Cast    iron  ;      Volume    and    temperature    ehangi  s    'luring 

cooling   of   .     T.    Turner.     Iron    and    Steel    Inst., 

May,   1906. 

A  "J"-shaped  bar  was  east,  the  bead  of  which  was  kept 
rigidly  fixed  by  the  sand  of  the  mould  and  by  a  steel  pin 
clamped  to  the  iron  box  containing  the  mould.  In  the 
other  end  was  inserted  a  wire  nail,  round  the  head  of  which 
the  bar  solidified,  and  the  point  of  which  was  conne  ted 
with  a  lever  multiplying  index,  in  order  to  record  altera- 
tions in  the  length  of  the  bar.  A  thermo-electric  pyro- 
meter, inserted  at  the  middle  of  the  bar,  allowed  of  temper- 
ature-readings being  made.  From  the  shrinkage  readings 
and  the  time  and  also  from  temperature-readings  and  time, 
curves  were  constructed.  These  curves  ^roup  them- 
selves into  four  classes: — 1.  Those  showing  no  arrest  in 
the  shrinkage,  illustrated  by  copper,  aluminium,  antimony, 
lead,  tin,  zinc,  and  zinc-aluminium  alloys.  2.  Those 
showing  one  retardation  of  shrinkage,  which  may  amount 
to  actual  expansion  ;  illustrated  by  white  iron  and  by 
high  carbon  steel,  also  by  zinc-copper  alloys.  3.  Those 
showing  two  such  arrests,  illustrated  by  non-phosphoric 
grey  iron ;  and  4.  Those  showing  three  such  arrests. 
illustrated  by  very  grey  phosphoric  irons.  In  this  class, 
the  third  arrest  is  by  far  the  most  considerable,  while  the 
second  is  small  relatively  to  either  of  the  other  two. 

The  cooling  curves  show  arrests,  which  may  amount 
even  to  rises  of  temperature,  corresponding  to  the  arrests 
or  expansions  in  the  shrinkage  curves. 

The  examination  of  four  characteristic  irons — 1.  Pure 
white  cast  iron  ("American  washed  iron").  2.  non- 
phosphoric  grey  iron  (Xo.  3  haematite  pig).  3.  Phosphoric 
iron  (Xo.  1  Xorthampton),  4.  Close-grained  foundry 
iron,  from  a  broken-up  casting,  gave  results  as  follows  :  — 


1. 

2. 

3. 

4. 

Carbon,  combined  . . . 
graphitic    . . . 

Sulphur 

Phosphorus    

Third       

2-73 

0-01 

tr. 
0-01 

tr. 
almost 

absent 
al-s.  ht 
665°  C. 

0-86 
2-53 
3-47 
0-03 
0-04 
0-55 

1135=  C. 
absent 
695"  C. 

0-15 
2-60 
3-98 
II-H3 
1-25 
U-50 

1060    C 

730°  C. 

0-79 
2-73 

1-41 
Ii-HT 
0-96 
0-43 

905'  C. 
695'  C. 

irons  gave  the  lowest  tensile  results,  through  the  weakening 
action  of  the  graphite  plates.  Pearlite  was  found  to 
strengthen  the  grey  irons.  Annealing  weakens  grey  irons 
and  strengthens  white  irons.  The  strength  of  the  heat- 
treated  white  irons  is  largely  influenced  by  the  condition  of 
the  free  carbon,  and  by  the  amount  of  combined  carbon 
present  as  pearl ite  ;  when  the  annealing  carbon  is  finely 
divided  the  iron  is  strongest.  Silicon  appears  to  affect 
the  strength  of  the  iron  only  indirectly,  through  its  action 
on  the  carbon  ;  and  the  temperature  of  casting  seems  also 
to  be  without  direct  influence. — J.  T.  D. 

Iron  and  mild  stul  :  Deformation  andfractun  nf .     \V. 

Rosenhain.  Iron  and  Steel  Inst..  May,  1906.  Reports 
of  Carnegie  Research  Scholars.  [Advance  proof.] 
The  author  confirms  his  view  that  deformation  occurs 
only  by  slip  and  twinning,  and  shows  that  the  material 
between  adjacent  "slip-bands"  undergoes  no  distortion. 
He  explains  ( ismond's  observations  on  the  behaviour 
of  slip-bands  under  powerful  oblique  illumination,  by 
supposing  that  the  surfaces  exposed  by  slip  are  not 
perfectly  smooth,  but  rough  enough  to  scatter  light. 
Experiments  of  Osmond  and  Fremont,  and  of  Stead. 
on  isolated  crystals  of  iron  have  no  bearing  on  metallic 
masses  composed  of  crystalline  aggregates,  where  the 
stresses  are  practically  uniform  over  the  small  area  of  a 
single  crystal.  The  partial  plasticity  following  over- 
strain is  probably  due  to  formation  of  a  layer  of  mobile 
molecules  on  surfaces  of  slip  ;  this  layer  is  again  absorbed 
into  the  crystalline  system  surrounding  it,  when  recovery 
takes  place.  The  mobile  molecules  only  retain  perman- 
ently an  "  amorphous "  condition,  as  Beilby's  theory 
requires,  if  deformation  has  been  extremely  severe.  The 
author  applies  his  method  of  obtaining  transverse  sections 
of  surfaces  by  the  aid  of  electro-deposits  of  copper  to  the 
study  of  fractures.  He  finds  that  in  tensile  fractures  the 
break  runs  through  ferrite  and  pearlite  almost  alike, 
because  of  the  previous  weakening  of  the  pearlite  by  the 
gradual  extension  ;  but  in  shock  fractures,  the  ferrite 
is  fissured  and  the  pearlite  as  a  rule  unaffected.  Tins 
detailed  study  of  fractures  gives  a  mode  of  locating  causes 
of  weakness  and  strength  in  a  given  microstructure.  and 
may  allow  of  tracing  the  causes  of  fractures  occurring  in 
actual  work. — J.  T.  D. 

Iron  and  steel  :    Hardness  of  constituents  of  .      H.  C. 

Boynton.     Iron  and  Steel  Inst.,  May,   1906.     Reports 
of  Carnegie  Research  Scholars.     [Advance  proof.] 

The  author  has  applied  Jaggar's  micro-sclerometer.  in 
which  the  hardness  of  minerals  is  measured  by  the  number 
of  revolutions  required  for  a  tetrahedral  diamond  point 
rotating  at  constant  speed  and  with  constant  pressure,  to 
drill  to  a  constant  depth,  to  determine  the  hardness  of  the 
constituents  of  iron  and  steel.  The  summarised  results- 
are  as  follows  :  — 


The  third  expansion  becomes  more  marked,  anil  oi  mis 
at  a  higher  temperature,  as  the  silicon  increases.  The 
author  considers  it  probable  that  the  cause  of  this  expan- 
sion is  the  separation  of  temper-carbon.  He  lecommends 
tests  on  the  lines  of  the  experiments  in  the  paper  as  a 
means  of  checking  and  controlling  mixtures  in  the  foundry. 

—J.  T.  1). ' 

iron  ;    In  flat  nee  of  the  condition  of  I)  .  the 

dh    of   ,   as   cast,    a„d    heat-treated.     \V.    H. 

Hatfield.     Iron  and  Steel    Inst.,   May,    1906.     Reports 
of  Carnegie  Research  Scholars.  [Advance  proof.] 

The  highest  tensile  tests  were  given  by  low-silicon   irons 
in  which  the  combined  carbon  was  at  a  maximum.     Grey 


Constituent. 


Present  in 


Relative 

hardness. 


Ferrite. 


Pearlite    . . 

s--.ri.ite  ... 
Tro-'stite  . 
Martensite 
Austenite  . 
Cementite 


Electrolytic  iron 

(quenched) 
Average  of  all  unhardened  samples 
Commercial  wrought  irons 
Series  oi  01 3  to  1'52  per  cent,  carbon 

..     „     0-35  to  0-86 
0*48  to  0-58  per  cent,  carbon  steel 
Steel,  0-58  per  cent,  carbon 

11-20 — 1-52  per  cent,  carbon 
White  cast-iron.  3-24       „  „ 


1 

2-15 

1-03 
1-5—  3-6 
1-8— 10-3 
3-8—  4-2 
5-2 — 53-6 

38-9— 261-6- 
103-4 


—J.  T.  1). 

Manganese  ;    Preliminary  note   on   the    influence  of  

on  iron.  J.  O.  Arnold  and  F.  K.  Knowles.  Iron  and 
Steel  Inst.,  May,  1906.  [Advance  proof.] 
The  authors  have  succeeded  in  preparing  a  series  of 
nearly  pure  iron-manganese  alloys.  Swedish  bar  iron 
of  99-8  per  cent,  purity  was  melted  in  a  special  "  i  me-cross 
crucible  made  of  the  following  mixture : — Unburnt 
Stourbridge  fire-clay,  45 ;  unburnt  Derby  clay,  21  : 
unburnt    Stannington    fire-clav,    21  ;      unburnt    Cornish 
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,1.1mm    lr.     10;    and  coke  dusl  Urn  in  Bulphur,  if  )ht  cent. 
111.     :  ixture  muBl   bo  trodden  for  five  instead  ol 

the    usual    three    houi         I  obtained    by 

Goldschmidt's  "  llierniite"  process,  was  melted 

i.d  .lu.i I d.-   made  .■!   the  follow  in  re  :  — 

i'm   tallmr  magnesia,  fused  in  an  electric  fin  i  lb,  ; 

unburn!    Stourbridge    fire-clay,    I-   oz.  ;     and    wal 
tabling    1  -'  volume   ..f   "fluid   silicat. 

The   melting  erueible   »:b   fitted   .  : 
int..    a     protective    ordinary     plumbago    crucib] 
mixing  the  molten  metals,  hall  a  minute  was  allow. 
trim  I  k's   were   then  into  2  inch 

ire  iiii:.. 1*  weighing  about  35  lb.  each.  Ii  is  of 
importance  that  the  two  metals  be  made  fluid  at  aim. .si 
the  sain.'  moment.  The  total  period  of  melting  is  al 
'A  hours,  and  the  manganese  should  be  chai  ed  into 
ruciblc  about  C  hours  after  the  iron.  If  the  iron  is 
melted  before  the  manganese  is  readj .  i1  begins  to  i 

lining  about  0-2  pei  cent,  i  if  oxj      n, 
short    that    n    cannot    be   forged.     It    is   proposed    to 
investigate      the      chemical,      thermal.       microscopical, 
I.  electric  and   m  haracteristics  of  the 

alloys  in  their  normal,  quenched  and  annealed  conditi 
In  the  preliminary  work  it  has  been  observed  thai  remark- 
liquation   takes  place   in  the  manganese-iron  alloys. 
irh  shown  l.y  the  followine  table; — 


Ingot   No. 


Percentage  of  manganese  in  rolled  bars. 


une  end. 


Mi,l. lie. 


t   end. 


»77 

IN  4 

...... 


3-07 

18-60 


3-4S 

- 

28-24 


8-42 
11-96 

35- 14 


-A.  S. 


Preparation     of     carbon-free     . 

K.  G.  U    Roberts  and  E.  A.  Wraight.     Iron  and  Steel 
Inst..     May.     1906.     Report*    of    Carnegie     I: 
3  holars.     [Advance   proof.] 

Ihe  methods  proposed  for  eliminating  carbon  from 
ferroraanganese— replacement  by  silicon  or  aluminium, 
cementation,  reaction  of  oxide  on  the  carbide  MnsC— the 
authors  find  that  the  last  is  the  only  hopeful  one.  By 
(using  with  manganese  peroxide  they  have  reduced  the 
carbon  in  a  ferromanganese  from  6-72  to  2-79  per  cent., 
and  see  no  reason  why  on  the  lame  seale  this  should  not 
be  carried  further.  For  success,  however,  tl.e  basic 
lining  must  l«-  as  low  in  silica  as  possible  (not  above 
10  per  cent.  .  the  slag  must  be  as  high  in  manganous  oxide 
with  thuditv.  and  the  temperature  should 
be  above  1600    C. — J.  T.  1>. 

S  rnary .     L.    Guillet.     Iron  and   Steel 

Inst..     May.      1906.      Reports     ol     Carnegie     Research 
i.     [Advance   proof  ] 

Tiu:  structures  met  with  in  normal  hypo-eutectoid 
quaternary  steels  are  :  Pearlite  and  ferrite,  pearlite  and 
.  arbide,  pearlite  and  graphite,  ferrite  and  graphite. 
martensite,     martensite     and    carbide,     martensite     and 

graphite,  sorbite  and  carbide,  -,-iron,  y-iron  and  carbide, 

n  and  graphite.     More  complex  structures  sometimes 

occur.     The   only   simple   structures   are   martensite   and 

on.      Martensitic    structure    corresponds    with:     very 

high  tensile  strength  and  elastic  limit,  medium  or  sometimes 

ation.   great   hardness  and  great  difficulty 

orking  ..r  forging.     y-Iron  structure  corresponds  with  : 

-.high  tensile  strength,  low  elastic  limit,  good  elonga- 

and  resistance  to  shock  in  most  cases,  ease  in  forging, 

but  difficulty  in  machining. 

lie  characters  of  steels  of  complex  structure  are  as 
follow, : —1.  All  graphitic  steels  are  unserviceable — 
brittle,  impossible  to  roll  or  hammer.  ■!.  Steels  containing 
carbide  have  the  characters  of  the  other  constituent,  but 
utuated  ;  in  particular  the  brittleness  is  increased. 
3.  Pearlitic  steels  have  characters  depending  chiefly  on 
the  amounts  of  elements  other  than  carbon  present,  and 
not    on    the    quantity    of     pearlite    alone ;      the     tensile 


bing 
ted  a 

•  a\.  containing 

i      1 1    l    i . 
to    form    from    i1     ,   iron.       [1 
martensite,  but  does  not  ti 

steels  ...i   the   I n. buy    line  ..f  martensitic   stei 

effect  liing  carbide  steels  varies  with  the  nature 

chromiui  iteels   need   n   tern- 

i  1200  C.  ...'  molybdenum 

;     \  an. i. hum    CBJ  bide    iteeU    ..!•'    not 

hing. 

Annealing  as  a  rule  does  i 

imes   finer,    martensite-needles   better  defined,     -iron 
polyhedra   and   carbidi  largei       B 

bordi  ring    on    marten  els    are    I  ransformed    with 

i!..ii  .,i   martensite. 

Cooling  and  hammering  do  no!  usually  affect  structure, 
save  in  certain  nickel  steel  on  martensitic  steels, 

lu  any  transformations,  the  effects  are  similar  to  those 
obtaining  in  the  case  of  normal  steels:  A  p-iron  steel 
iming  martensitic,  for  example,  gains  in  tensile 
Btrength  and  elastic  limit,  and  acquires  lower  elongation 
and  resistance  to  shock. 

There  is  but  a  limited  field  foi  the  commercial  employ- 
ment of  these  steels.     All  steels  having  ...  structure  which 
contains  either  ni.'iri.'ii   He  ..i    graphite  should   b     I 
— graphite,  because  of  th'-   brittl  prod  mar- 

tensite because  of  the  difficulty  of  working  or  forging. 
Carbide  steels  containing  y-iron  are  of  no  interest;    n 

litic  or  sorbitic  they  may  be  of  use  for  tool  steels  and 
for   bearings.     y-Iron    steels  which    are   not    too   readily 

affected   by  such   pr sses  as  quenching,  annealing  and 

cooling,  can  only  be  obtained  b; 

of  nickel,  manganese,  or  both,  and  are  thus  costly  ;  mon 
ovr  their  elastic   limit    is   low.    and    they   are   > 
work,   so   that    they   arc   of   limited    availability.      I  : 
remain    only    the    pearlitic    steels,    and    these    should    not 
contain  much  carbide  ;    the  most  promising  of  thesi 
the    nickel-vanadium    and    nickel-tungsten     steels,    and 
possibly  the  chromium-vanadium  steels. — J.  T.  D. 

II  in   [steel);   Hint  treatment  of  .  particularly  of 

for    ropes.     J.    T.     Brunton.     Iron    and     Steel     Inst.. 
May.    1906.     Reports   of  Carnegie    K.       i        Scholars. 
\dvanee  proof.] 

Steel  wires.  Swedish  and  British,  were  compared, 
raw  and  annealed,  as  to  their  mechanical  properties  and 
specific  gravity,  after  successive  drawings.  Besides  the 
maximum  stress,  tension,  and  elongation,  the  number  ..i 
bondings  over  pulleys  requisite  to  break  the  wire,  under 
conditions  similar  to  those  demanded  of  a  rope  in  actual 
work,  was  determined. 

The  most  useful  work  was  done  by  these  wires  when  the 
.specific  gravity  was  increased  by  drawing  to  between 
7-885  and  T - "- '  1 » »  ;  at  these  points  the  Swedish  .steel,  with 
0-75  per  cent,  of  carbon  showed  a  maximum  stress  of 
90 — 99,  and  the  British  steel,  with  (I-S3  per  cent,  of  carbon, 
a  maximum  stress  of  I'd  —  1  H •  ti  [uare  inch.      By 

this  method  of  testing,   the   best   condition   for   work  in 
the   case   of  any  given   steel   can    be   determined.      I 
annealing  of  the  rod  before  the  final  annealing  does  not  in 
any  way  produce  better  material,  and  is  unnecessary, 
drawing,  the  specific  gravity  of  the  Bteel  was  men 
from  7-708  to  7-'.MiS.  but  could  not  be  further  increased. 
Annealing  reduced  both  the  carbon  and  phosphorus  in  the 
wire  :    the  phosphorus  was  not  found  in  the  scale,  and 
hence  must    have    gone  off    in  some  volatile  form  —  the 
carbon  no  doubt  is  removed  as  carbon  monoxide. — J.T.D. 

Iron  ;    7  he  rusting  of  .     G.  T.  Moody.      Chem.  Soc. 

Trans.,  1906,  89.  720     730. 

Dttnstax,  Jowett  and  Goulding  (this  J.  1903,  745  ;    I 

L235)  have  stated  thai  the  rusting  of  iron  depends  mainly 
on  the  direct  interaction  of  iron,  water  and  oxygen,  and 
that  the  part  played  by  carbonic  acid  in  the  process 
merely  subsidiary.  The  author  shows  that  if  effective- 
precautions  be  taken  to  exclude  carbonic  acid,  no  inter- 
action takes  place  between  oxygen  and  iron  iu  the  presence 
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of  water,  but  as  soon  as  air  containing  its  normal  quantity 
of  carbon  dioxide  comes  in  contact  with  the  iron,  vigorous 
rusting  results.  In  one  experiment  a  piece  of  iron  in 
contact  with  water,  and  subjected  to  the  action  of  a 
current  of  air  freed  from  carbon  dioxide,  remained  bright 
and  unacted  upon  for  five  weeks. 

To  determine  the  influence  of  carbonic  acid  on  the 
absorption  of  atmospheric  oxygen  by  iron.  10  grms. 
of  clean  iron  wire  were  left  in  contact,  on  the  one  hand, 
with  ordinary  air  and  distilled  water  which  had  been 
exposed  to  the  air,  and,  on  the  other,  with  air  which 
had  been  treated  with  soda-lime  for  '24  hours,  and  water 
distilled  from  barium  hydroxide  solution.  The  following 
results  were  obtained  : — 


Percentage  of  total  oxygen  in  100  c.c. 
of  air  absorbed  by  10  grms.  of  iron. 

Air  and  water 
Ordinary  air  and  jalmost  entirely  freed 
distilled  water,     from  carbonic  acid. 

1 

After  6  hours'  exposure 
„    24 
„    72 
,.  168 

6-7                             none 
29-1                            none 
61-3                            0-9 
94-3                                3-8 

Analyses  of  samples  of  rust  from  the  unpainted  interiors 
of  iron  flushing  tanks  in  constant  use  gave  results  at 
variance  with  Punstan,  Jowett  and  Goulding's  view 
that  the  formation  of  hydrogen  peroxide  is  a  necessary 
part  of  the  process  of  rusting  (compare  Divers,  this  J., 
1905,  1235)  a  considerable  proportion  of  the  iron  being 
present  in  the  ferrous  state.  In  six  samples  of  rust,  from 
51-12  to  68-89  per  cent,  of  the  total  iron  was  present 
as  ferric  oxide,  from  23-18  to  36-57  per  cent,  as  ferrous 
oxide,  and  from  7-93  to  12-31  per  cent,  as  ferroiu  carbonate. 
The  first  stage  in  the  atmospheric  corrosion  of  iron  is 
probably  the  formation  of  ferrous  carbonate,  which 
gradually  becomes  basic  in  character  through  loss  of 
carbonic  acid.  As  showing  the  ease  with  which  iron  is 
dissolved  by  carbonic  acid,  it  is  stated  that  if  distilled 
water  which  has  been  shaken  with  air  be  left  in  contact 
with  a  piece  of  bright  iron,  and  tested  after  40  seconds 
with  potassium  ferricyanide,  a  blue  coloration  is  imme- 
diately produced.  Iron  dissolves  to  a  clear  liquid  in  a 
saturated  solution  of  carbonic  acid  ;  on  boiling,  a  green 
precipitate  of  ferrous  carbonate  is  produced.  It  is 
stated  that,  in  presence  of  air,  a  definite  weight  of  car- 
bonic acid  will  exert  a  greater  corrosive  influence  on  iron 
than  will  an  equivalent  quantity  of  hydrochloric  acid 
or  sulphuric   acid. 

The  inhibiting  effect  of  certain  substances  on  the  rusting 
of  iron,  cannot  he  due  to  the  fact  that  they  are  capable  of 
decomposing  hydrogen  peroxide  as  suggested  by  Dunstan, 
since  some  compounds,  such  as  potassium  iodide,  which 
destroy  hydrogen  peroxide,  do  not  prevent,  but  actually 
accelerate,  rusting.  The  formation  of  hydrated  ferric 
oxide.  Fe202(OH)2,  by  the  action  of  hydrogen  peroxide 
on  iron,  as  "observed  by  Dunstan,  was  probably  due  to 
the  use  of  hydrogen  peroxide  containing  some  free  acid. 
If  a  piece  of  bright  iron  be  placed  in  distilled  hydrogen 
peroxide  (free  from  acid),  diluted  to  20-volume  strength 
with  distilled  water,  the  surface  of  the  metal  becomes 
covered  with  bubbles  of  gas  and  a  steady  evolution  of 
oxygen  takes  place,  but  no  brown  oxide  of  iron  is  formed, 
nor  does  the  metal  alter  in  weight. — A.  S. 

Brasses ;      Special .     L.     Guillet.     Comptes   rend., 

1906,  142,  1047—1049. 

Brasses  containing  between  55  and  63  per  cent,  of 
copper  can  be  forged  hot ;  all  those  containing  more 
than  60  per  cent,  of  copper  can  be  forged  cold.  Those 
containing  more  than  63  per  cent,  of  copper  contain 
but  one  solution  (Shepherd's  a),  while  those  betweeu  55 
and  63  per  cent,  contain  also  a  solution  /3  ;  this  latter  is 
then  characteristic  of  those  brasses  which  can  be  forged 
hot. 

When  another  metal  is  added  to  the  copper  and  zinc, 
it  alters  the  mechanical  properties,  always  in  such  a  way 
that  a  simple   brass  (containing   only   copper   and   zinc) 


can  he  found  which  resembles  in  mechanical  properties 
the  alloy  in  question.  The  percentage  of  copper  or  zinc 
in  this  simple  brass  is  called  by  the  author  the  "  imaginary '' 
percentage  in  the  alloy  :  and  for  every  metal  there  exists 
a  "  coefficient  of  equivalence,"  t,  representing  the  per- 
centage of  zinc  for  which  1  per  cent,  of  the  metal  will 
in  this  sense  form  a  substitute.  Thus  if  an  alloy  contain  A 
per  cent,  of  copper.  15  per  cent,  of  zinc,  and  q  per  cent,  of 
the  third  metal,  and  if  A'  and  B'  be  the  "  imaginary  "' 
percentages  of  copper  and  zinc,  then 

B'  =  (B  +  rj).        10°      ,    and    A'  =         10°  A       , 
1  n   A  +  B  +  tq  100  +  5  (J-l)' 

so  that  A'  and  B'  can  be  calculated  if  (  be  known.  It 
will  be  seen  that  the  imaginary  percentage  of  copper  is 
greater  or  less  than  the  real  percentage  according  as  t  is 
less  or  greater  than  1.  The  author  has  determined  t  for 
several  metals  as  follows : — 

Aluminium    

Silicon      

Tin    

Manganese 


6'0 

lO'O 

2'0 

0-5 


Lead     . . . 
Don 

Cadmium 


1-0 

0-9 
10 


The  resemblance  of  the  alloy  in  mechanical  qualities- 
to  the  simple  brass  having  the  corresponding  imaginary 
constitution  holds  in  the  case  of  each  element  only  up  to  a 
certain  limiting  percentage — so  long,  in  fact,  as  the  new- 
element  enters  into  the  solutions  which  would  exist  were 
it  not  present.  As  soon  as  its  quantity  is  such  that  a 
new  constituent  appears  in  the  metal,  the  mechanical 
qualities  of  the  alloy  at  once  deteriorate. — J.  T.  D. 

Russian  metal  production.     Eng.    and   Mm.   J.,    May    5, 
1906. 

The  output  of  gold  in  Russia  during  1905  was  30,365-7  kilos, 
valued  at  20.179,232  dols.,  as  compared  with  37,700  kilos, 
valued  at  25,075.358  dols.  in  1904.  The  decrease  of 
24  per  cent,  is  accounted  for  by  the  disturbed  condition 
of  the  Empire  during  the  past  year. 

The  output  of  silver  in  1905  was  3902-7  kilos,  valued  at 
75,722  dols..  as  compared  with  5379  kilos,  worth 
100.300  dols.  in  1904. 

The  production  of  mercury  in  1905  amounted  to  317,800 
kilos,  equivalent  to  9347  American  flasks,  as  compared 
with  331,793  kilos.  (9759  flasks)  in  1904. 

The  platinum  obtained  in  Russia  during  the  last  two 
years  came  from  the  following  districts  : — 


1904. 

1905. 

Tcherdinsk    

North                

kilos. 

153-6 
1107-1 
3538-5 

207-3 
5-6 

kilos. 

125-4 
1221-0 
3536-9 

311-6 
46-4 

Total  Eussia 

5012-1 

5241-3 

The  1905  output  was  equivalent  to  168,508  troy  oz.,  as- 
compared  with  161,131  trov  oz.  in  the  preceding  vear. 

[T.R.] 

Gold  Mining  in  Formosa.     For.  Off.  Misc.  Ser.,  No.  649.. 

The  gold  output  of  the  Formosan  quartz  mines,  for  the 
past  five  years,  compared  with  that  of  the  gold  mines,  is 
shown  in  the  following  table  : — 


Quantity. 

Year. 

Quartz  mining. 

Placer  mining. 

Total. 

oz. 

oz. 

ox. 

18,735 

15,409 

34.144 

1902 

27,893 

20,424 

48,317 

29,605 

9,239 

38,844 

1904 

48,342 

5.126 

53,468 

62,730 

3,447 

66,177 

*  Estimated. 
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Tin'  Formosa  mines  are  three  in  number,  nami 
Fujita  Company's  mine  at   Kyufun,  the   I  inakn 
Kinkwaseki    niul    the    Kiinurn    mine    at     Botanko ; 
area,  in  square  miles,  occupied  ! 
follows:      Fujita     I.    Tanaka    ."    and     ECimura     1. 
Fujita    mines   an-    several    hundred  feet   above  sea 

00   tons   of   ore   are  I  reated  on  an  avei 
in. null,    from    which    2,160    o;      "t     alloy,    70  per 

i  in  I    30   pel    i  i  in  obtained.      In    o 

words,  (In-  gold  varies  from   I'   to  2  in  Km. nun.  although 
in  1900,  when  it  i-  tin.'  011I3   .".  tons  a  day  wore  dn 
the   average    was   5   in    100,000.     The  refining   proo 
employed  are  amalgamation  with  mercury  and  the  cyanide 
-s.      \i.   stamps   an'   used   as    the   ore.   is   of  pip 

iture    as    to    render    them    unnecessary.      The 

machinery  is  driven  bj  a  steam  engine  .'i  7"  1 power 

ami   a    Pelton   water   wheel   of    150   horse-power.      \\ 

nerally  abundant,  the  Kelung  distrii  I 
the  must  rainy  places  in  tin-  world,  with  a  rainfall  of   150 
inches,  while  coal  is  abundant  ami  cheap. 

Tin-  Tanaka   mines  are  sitnatnl   at    Kinkwaseki  to  the 
tward  nt    the  Fujita  company's  property;    one  lies  on 
the  seaward  side  of  Kinkwaseki   Mountain  and  the  other 
on  the    Botanko  side.     These   mines  are  conneeted   with 
the   mills   by   a   double   set    of   overhead  .    the 

longer  one  exceeding  7. 'Jim  feet  in  length.  The  treating 
process  is  conducted   in   five   separate   buildings,   which 

have  been  erected  from  time  to  time  to  cope  with  the 
increased  output,  which  nt  present  is  slightly  over  2,000 
iv.  per  month.  More  than  three-fourths  of  this  total 
is  obtained  from  the  amalgamation  proeess.  and  contains 

•  '.in   per  cent,   of  gold,   while   the  remainder,    1 
the  tailings   treated    with   cyanide,    yield    l.>   per   rent,    of 
gold  and  over  50  per  rent,  of  silver.      The  slimes  are  no! 

ted  yet,  but  it  is  estimated  that  about  600  oz.  could 
be  obtained  from  them.  The  amount  of  ore  dressed  has 
increased  considerably  of  late  and  is  at  present  about 
2,500  tons  per  month,  the  proportion  of  gold  now 
being  .">  ill  100,000  whereas  a  few  years  ago  it  was  as 
high  as  2  in  10,000.  Owing  to  the  hard  nature  of  the 
ere.  stamps  are  used  here,  their  number  being  10  of  Son  lb. 
in  one  mill  and  50  of  600  lb.  each  in  another,  while 
in  addition  there  arc  two  Huntington  mills.  The  working 
expenses  of  the  mine  and  mills  are  said  to  be  about 
4,500/.   a   month,  and  the  figures  regarding  some  of  the 

ssary  articles  imported  are  as  follows:  Potassium 
cyanide.' '2.000  to  3,000  lb.  a  month,  costing  lo>,/.  per 
lb.  delivered  at  the  mines;  mercury  costing  91.  a  flask, 
about  four  tlasks  full  a  month  are  lost  in  treating  the 
gold  ;  while  the  monthly  consumption  of  zinc  is  825  lb. 
To  the  south  of  the  other  two  mines,  in  the  angle  formed 
by  them,  lies  the  Botanko  mine,  which,  though  far  the 
smallest  of  the  three,  is  said  to  contain  the  richest  ore. 
At  present  the  refining  plant  is  nothing  like  large  enough 
ipe  with  the  amount  of  ore  extracted.  Of  a  monthly 
total  of  1,800  tons  extracted.  1,000  tons  are  dressed  111 
the  mill   yielding    1,100  oz.  of  alloy,  of  which  90  per  cent. 

ild.  The  tailings  are  not  treated  yet  hut  are  deposited 
below  the  mill.  A  few  months  ago  an  exceptionally 
heavy  fall  of  rain  caused  the  retaining  walls  to  break 
down  and  about  40,000i.  worth  of  these  tailings  wen 
swept  away. 

Tlie  new  plant  will  consist  of  four  crushers  of  8  horse- 
power and  eight  of  2  horse-power.  12  Huntington  mills. 
eight  batteries  of  5  stamps  (800  lb.  weight)  with  a  pro- 
portionate amount  of  amalgamated  copper  plates,  settlers, 
Wilrley  concentrators,  spitzkasten,  storage   tanks,  leading 

(which  will  number  13.  5  feet  in  depth  and  .'in 
in  diameter),  gold  solution  tanks  and  zinc  boxes.    [T.K.J 

Parting  apparatus ;    Sew  form   of  platinum .      A. 

Jarman.      XXIIL,   page  561. 

Babbitt    [anti-friction]     metal;      Rapid    method    for    the 
analysis  of .     H.  Yockey.     XXIII.,  page  562. 

English  Patents. 

containing  nickel  ;    Treatment  of .      R.   W.   E. 

Itaclvor    and    M.    Fradd,    London.      Eng.  Pat.   6255, 
March  24,   1905. 
SiLPHlDE    ores    containing    arsenic,    antimony    or    both 


"  dead  "  1 
.111.1  mixed  with  from  25  I 
sulphide  ■  ■■  ore  I  b  in  5  | 

mixture  i-  maintaini  nffle, 

;ite  which 
1.'  to  sulphates  « hioh  are  Snail  j 

by  know  11  .1.  II.  ( '. 

Ores  II     II     I 

I'.  Bakei  and  \V.  W.  Hearne,  Wayne,  Pa.,  U.S.A    Eng. 
Pat  9007,    Vpril  28,   I'm... 

See  D.S.  I'.t.  788,813  of  1906  ;  this  J.,  1905,624.      I.  I'.  Ik 

Kilns;     Calcining .     J.    Pross.i     and     1 1.     Upton, 

Jarrow.     Eng.    Pat.   14,571,  July  14,   1905. 
The   kilns   arranged    in    continuous   rows,   and    having  a 

s  of  ore  and  fuel  bins  on  each  side,  are  built  of  sq 
or   rectangular    form,    with    ho;  fcoms    supported 

dear    of    the    ground,    and    provided    with    shoots    cli 
by  sliding  doors  operated    by  racks  and  pinions,  whereby 
tlie   calcined    mineral    m  barged   into   cars  or 

trucks  running  on  straight  tracks  beneath  the  kiln-. 

—j.  h.  a 

Iron ;   Process  of  extracting  from  its  ores.  C.  G.  P. 

de    Laval,    Stockholm.     Eng.    Pat.     14,574,    July    14 
1905. 

Sbi  Fr.  Pat.  356,098  of  1906  ;  this  ,1.,  1905,  1311.— T.F.B. 

Furnaces  [for  heating   iron  mid  steel] ;    Impts.   in  ■ . 

A.  Allen,  Rotherham,  Vorks.  EnK,  Pat.  15,024,  July 
21,   1905. 

In  reverberatory  furnaces  in  which  a  portion  of  the  waste 
gases  is  caused  to  return  along  a  flue  from  the  rear  to  1  he 
front  end  of  the  hearth,  the  opening  into  the  return  flue 
passes  vertically  upwards  and  has  its  rear  wall  built 
continuous  with  the  plain  end  wall  of  the  furnace  above 
the  entrance  to  the  chimney  flue.     Thi  tain 

a  continuous  circulation  of  a  portion  of  the  gases. 

W.  H.  C. 

Roasting  and  desulphurising  furnaa  j  ;    Mechanical  . 

H.  Howard.  Brookliue,  D.S.A.  Eng.  Pat.  21,762  Oct 
26,  1905. 

See  Fr.  Pat.  358,977  of  1905  ;  this  J.,  1906,  321.— T.  F.  B. 

■^Itig  ;    Process  for  disintegrating  basic  .     T.    Kali- 

nowsky,  Biebrich-on-Rhine,  Germany.  Eng.  Pat.  21. 
Xov.  28,  1905.     Under  Int.  Conv..  Jan.  28,  1905. 

See  Fr.  Pat.  360,806  of  1905  ;   following  these.— T.  F.  B. 

Metal;    Manufacture  of  a  material  for  cleaning  and  pro- 
tecting   especially  suitable  fur  cleaning  </ < 

and  protecting  them  from  rust.  J.  Y.  Johnson,  London. 
From  Saponia-W'erke  Ferd.  Boehm,  Offenbach-on- 
Mame.  Germany.     Eng.  Pat.  25,976,  Dec  13,  1905. 

See  Fr.  Pat.  300,500  of  1905;  this  J.,  1906,  182.— T.  F.  B. 

United  States  Patents. 

'ting    and    refining    process    .     E.     C.     Pollard, 

Seattle,  Wash.  U.S.  Pat.  813,824,  Feb.  27,  1906. 
Copper  ores  containing  sulphur  are  melted  in  presence  of  a 
suitable  flux  into  a  matte,  which  is  subsequently  b. 
nierised.  During  this  proeess.  a  stream  of  silicious  slag 
is  made  to  pass  over  the  molten  matte  so  as  to  absorb 
the  products  of  the  blast,  the  still  fluid  slag  is  then  brought 
into  contact  with  silicious  material  and  ferrous  sulphide, 
whereby  any  copper  present  is  reduced  to  subsulphide 
in  a  portion  of  the  stream,  which  portion  is  then  returned 
for  use  with  a  fresh  portion  of  molten  matte. — J.  H.  (_'. 

Patterns ;     Process    for    applying    powder    to    .     F. 

Pamhorst.  A.  Kemper  and  E.  Utke,  all  of  Berlin. 
U.S.  Pat.  815,297,  March  13,   1906. 

A  powder,  such  as  calcium  carbide  or  lime,  capable  of 
generating  a  gas  or  steam  in  contact  with  water  in  the 
moulding-sand,  is  mixed  with  an  anhydrous  liquid,  such  as 
petroleum,  and  the  mixture  is  sprayed  on  to  the  pattern 
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The  spray  adheres  better  than  the  dry  powder,  and  gives 
a  smoother  easting. — B.  X. 

Ore-roaster.     J.  W.  Boileau.  Assignor  to  L.  C.  .Sherwood, 

Detroit.  Mich.  U.S.  Pat.  820,088,  May  8,  1906. 
A  rotary  tapering  retort  is  mounted  horizontally  in  a 
cylindrical  casing,  having  a  combustion  chamber  at  cue 
end.  below  the  small  end  of  the  retort ;  the  products  of 
combustion  pass  through  the  annular  space  between  the 
casing  and  the  retort.  Two  rectangular  gas-generators  are 
arranged  at  opposite  sides  of  the  combustion  chamber, 
one  wall  of  each  generator  being  constituted  by  a  wall  of 
the  combustion  chamber.  The  gas  produced  in  the 
generators  passes  through  pipes  into  a  conduit  extending 
centrally  through  the  retort,  and  having  openings  through 
which  the  gas  is  discharged  into  the  interior  of  the  retort, 
for  the  purpose  of  "  chemically  treating  "  the  material 
being  roasted. — A.  S. 

Smelting  ores ;    Furnace  for  and   process   of  .     E. 

Eiveroll.    Los   Angeles.    Cal.     U.S.    Pats.    820,133    and 
:s2u,134,  May  8,  1906. 


'•)*»;-;•-   .-^V^y^ 


The  ore  is  fed  into  the  upper  end  of  the  inclined  shoot, 
13,  down  which  it  travels  by  gravity  until  it  reaches  the 
lower  and  less  inclined  part,  where  its  movement  is 
arrested.  At  the  lower  end,  the  shoot  communicates 
with  the  closed  combustion  chamber,  4,  into  which  fuel 
and  air  under  pressure  are  introduced  through  the  burner, 
12.  The  hot  blast  passes  upwards  through  the  body  of 
ore,  and  the  gases  escape  into  the  stack,  3  ;  a  supple- 
mentary blast  of  air  is  introduced  through  the  pipe,  IS. 
The  fused  ore  flows  into  the  well,  2,  where  separation  of 
the  metal  and  slag  takes  place. — A.  S. 

Ore  roasting  furnace.     I.  Sanfilippo.  Casteltermini,  Italy. 
U.S.  Pat.  820.138.  May  8,  1906. 

See  Fr.  Pat.  334,444  of  1903  ;  this  J.,  1904,  67.— T.  F.  B. 

Cupola.     W.   S.   Anderson,   Cincinnati,   Ohio.     U.S.   Pat. 

820,167,  May  8,  1906. 
The  patent  relates  to  a  cupola  heated  by  means  of  liquid 
fuel.  The  fuel-supply  pipe  passes  round  the  cupola  and 
is  provided  with  communicating  "  pipe-spurs "  which 
project  inwards,  and  are  embedded  in  the  wall  of  the 
cupola,  in  order  to  derive  heat  therefrom  and  so  preheat 
the  fuel.  The  fuel  passes  from  this  heating  pipe  to  burner- 
nozzles  which  discharge  into  the  cupola. — A.  S. 

Cupola.     J.  H.  Koons,  Delphos,  Ohio.     U.S.  Pat,  820.210, 
May  S,   1906. 

The  patent  relates  to  a  heating  apparatus  for  a  cupola. 
A  low-pressure  air-pipe,  7  (see  Fig. ).  passes  through  the  top 
of  the  cupola  and  lias  upper  and  lower  l>ranch  pipes,  11, 
and.  8,  respectively,  with  connecting  pipes.  12.  From  the 
upper  branch  pipes,  low-pressure  pipes,  13,  pass  through 
oil-tanks,  14.  to  the  tuyere-boxes  at  the  lower  portion  of  the 
cupola.  A  high-pressure  air-pipe,  1,  passes  through  the 
low-pressure  pipe,  and  has  branch  pipes,  10,  from  which 
vertical  pipes,  15.  rise  and  connect  with  high-pressure  pipes, 
16,  which  also  pass  through  the  oil-tanks  to  the  tuyere- 
boxes.     Air-supply    pipes,    17.    controlled    by    valves,    18, 


;;y^y.?5Ss^o?yr:;^q 


lead  from  the  high-pressure  pipes  into  the  upper  portions 
of  the  oil-tanks.  The  oil  in  the  tanks  is  heated  by  means 
of  steam-pipes,  and  independent  supplies  of  oil  and  of 
heated  air  under  high  and  low  pressure  respectively  pass 
to  the  burners. — A.  S. 

French  Patents. 

Ores  ;    Apparatus  for  the  concentration  of .     P.  H.  L. 

Combres.     Fr.  Pat.  360,401,  Aug.   12,   1905. 

The  invention  relates  to  a  jigging  arrangement  suitable 
for  prospectors  or  small  mines,  and  consisting  of  a  pecu- 
liarly constructed  sieve  working  in  wrater,  contained  in 
a  partitioned  trough,  and  so  suspended  as  to  secure  both 
vertical  and  horizontal  motions,  whereby  concentration 
of  the  heavier  material  is  obtained,  the  waste  being 
discharged  at  intervals  as  desired. — J.  H.  C. 

Ores  ;    Concentration  of  poor with  calcareous  matrix. 

J.    de    Coppet.   First    Addition,    dated    Oct.    21,    1905, 
to  Fr.  Pat.  358,689,  Oct.  6,  1905  (this  J.,  1906,  270). 

The  lime  is  dissolved  from  a  mixture  of  lime  and  finely 
pulverised  metallic  oxide,  suspended  in  water,  by  means 
of  dilute  acid,  used  in  such  proportion  that  an  alkaline 
reaction  is  constantly  shown  by  means  of  a  small  quantity 
of  an  alcoholic  solution  of  phenolphthalein  which  is  added 
at  the  outset. — J.  H.  C. 

Zinc;  Furnaces  or  apparatus  suitable  for  the  manu- 
facture of  -  — .  J.  Armstrong.  Fr.  Pat,  361,023, 
Sept.   15,    1905. 

See  Eng.  Pat.  20,543  of  1904  ;  this  J.,  1905,  1113.— T.F.B. 

Metals  and  alloys  ;   Process  ami  apparatus  for  tin  refining 

of .     Super-refining  Metallurgists,    Ltd.     Fr.   Pat. 

360,408,  Oct.  23,   1905. 

The  apparatus  comprises  a  closed  crucible  heated  by  a 
furnace  which  is  mounted  on  trunnions  so  that  it  can  be 
tilted.  The  crucible  communicates  by  means  of  flexible 
tubing  with  two  or  more  vacuum  chambers  and  a  suction 
pump,  and  the  furnace  is  connected  to  a  blower,  also  by 
means  of  flexible  tubing.  The  metal  or  alloy  to  be  refined 
is  heated  in  vacuo  in  the  closed  crucible,  and  is  kept 
agitated  by  the  oscillation  of  the  furnace.  For  the  pur- 
pose of  making  alloys  the  crucible  may  be  divided  into 
compartments  by  partitions  extending  upwards  to  about 
one-third  of  the  height  of  the  crucible.  The  components 
of  the  alloy  are  melted  in  separate  compartments  and  are 
then  mixed  by  tilting  the  furnace.  The  cover  of  the  crucible 
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liavi     I     i  iilil   ittached  to  it,  which  on  tilting  the 

furnace   becomes   tilled   with   the   molten   metal,   and 
ma}   also  he  provided  with  vnlved  receptacles  eoi  I  lining 

agents)   which 
n  i-  desired  to  add  to  the  n  —  A.  S. 

Employment  <>/ in    metallurgy  for  th: 

,  „/    of    m  i ration    of 

I     Rivi  re.     FY.   Pat.  360,602,   N'ov.    18,   L905.     Under 
Int.   Co.. v..    May   2,    1 

Tut'  powdered  minerals  are  treated  in  an  n 

pressure  of  steam   greater  than   thai    of  the  atmosph. 

with   caustic   alkali,   alkali    carbonate   or   alkali   sulphide. 

The  solutions  thus  obtained  arc  afterwards  similarly 
.-.I  with  lime  whereby  the  dissolved  metallic  oxides 
kits  arc  separated  and  the  alkaline  solutions  are 
erated.      I.  II.  ('. 

■  /rum  (he   Thomas   r  isa- 

of .     T.   Kalinowski.      Fr.    Pat.   360,806,  N'ov. 

■_•:.  1906.     Under  Int.  Conv.,  Jan.  28,  1905. 

molten  slag,  while  at  a  white  heat,  is  received  in  a 
olosed  receptacle,  provided  with  a  safety  valve,  and  is 
showered  with  water,  the  -tram  thus  produced  under 
high  pressure  effecting  the  desired  pulverisation. — E.  S. 

itmcnt  of for  Ihi    extraction  of  metals 

it  metallic  oxides.  M.  \.  Eybert  and  C.  P.  Eybert 
Fr.  Pat  360,520.  Dec.  L5,  1905. 
Alk  u  i  sulphides  or  polysulphides  arc  added  to  the  finely 
crushed  minerals  in  suitable  proportions  together  with 
on.  The  mixture  is  heated  in  a  crucible  or  a  rever- 
beratory  or  other  furnace  to  a  temperature  which  may 
vary  from  < '.< M >  up  to  1000°  C,  according  to  the  nature 
of  the  mineral,  whereby  the  metals  are  separated,  whilst 
certain  oxides  arc  volatilised.  Part  of  the  sulphur  em- 
ployed may  be  subsequently  recovered  by  heating  the 
residues  with  carbon,  sodium  carbonate  and  chalk. 

—J.  H.  C. 

For  agglomerating  friable  or  pulve  rulent . 

.1.   E.  Goldschmid.     Fr.  Pat.  360,576,  Dec.  IS.  1905. 

The  "  tines  "  are  placed  in  a  revolving  furnace  and 
heated  with  jets  of  Ha  me  resulting  from  a  mixture  of 
and  compressed  air:  a  temperature  of  at  least 
Iihmi  C.  is  thus  obtained  in  a  strictly  limited  zone  of  the 
furnace,  whereby  the  ore  is  effectually  agglomerated. 

—J.  H.  C. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from   page  4S5.) 

(A.)— ELECTROCHEMISTRY. 

Colloidal     solutions;      Electrical     preparation     of     . 

T.   Svedberg.     Her..    1906,  39.   1705—1714. 

By  passing  the  discharge  from  a  powerful  induction  coi! 
between    metallic    electrodes    in    a    suitable    liquid,  the 

tegrated  metal  is  obtained  in  the  form  of  a  colloidal 

tion.  Normal  propyl  and  isobutyl  alcohols, 
anhydrous  acetone  and  paraldehyde  have  so  far  proved 
the  most  suitable  liquids  for  the  purpose.  Ether- 
alcohol  gives  very  ui  lutions,  but  their  stability 
■  itly  increased  by  cither  adding  a  few  dro] 

zhtly  dissociated  electrolyte  with  heavy  positive  ion, 
Such  as  monochlorobenzene,  or  working  at  a  low  tem- 
perature I  —84  C).  A  list  of  the  colours  of  colloidal 
solutions    of    many    metals    and    some    metalloids,    thus 

ned,  as  well  as  experimental  details,  are  given  in  the 
paper.— J.  T.  D. 

English  Patents. 

furnaces;    Impts.  in  electric .     T.  Parker.  London. 

Bag.  Pat.  5721,  March  18,  1905. 
'  .  ible  of  any  desired  shape  is  mounted  or  laid  within 
a    seating    or    receptacle    of    refractory    non-conducting 


ri  ,l.    and    around    the    inside    of    th.  e  is 

embedded  a  conductor,   or  the  latter  maj  I  in 

i 
ductor  is  in  contact  with  the  ci ucibl 

inne.  ted  to  iron  .  ings,  whii  I.  encircle 
receptacle    near    its    lower   end      ! 

placed  within  a  ■•  outside 

.:    the    .■  I  ding 

....   the  inside  oi   tb. 

in  ,-    of   ...... ..t.      I  hi 

illy  Bupporl 
thus  preventing  the  whole  of  the  weight  of  the  latter  6 
falling  upon  the  inclined  In  air  space  is 

provided   between   the  outei    and 
i ptaole  un\  ins.-.     |i    \. 

Nitrogen-oi  

ctricity.     West/ 1 
i,  Berlin.     Eng.  Pat  8721,   ipril  25,  1905.    Under 

[nt  Com..  April  7.  1905. 

i      i         i  13,548  oi  1905  ;   tin-  .1  .  1905,  1013.— T.F.B. 

0  onising  appa  in  [Electrical] .    H.  J. 

(Vessels  de    Prise,    Paris.     Eng.    Pat    8836,    April   26, 
1905.      Under  Int.   Conv..   April  26,    1904. 

The  object  of  this  invention  is  to  diminish  or  completely 
suppress  the  decomposition  of  ozone  in  the  apparatus  in 
which  it  is   formed.     The  elements  of  a  suitable 
forming  one  of  the  electrodes  are  alternately  super] 
with   the  elements   forming  the  other  electrode,   and  a 
centra]  suction  tube  is  provided  al  intervals  with  sun 
openings  so  that  the  air  is  drawn  out  of  the  apparatus 
different    levels,   thus  avoiding    the   passage  of    the 
'    ozonised     air    through     several     electric     discharges.       A 
second  form  is  described  in  which  the  air  enters  through 
slots  between   the  elements  of  rode,  and  passes 

in  a  zig-zag  manner  to  corresponding  slots  between  the 
elements  of  the  second  electrode,  the  latter  slots  being  in 
onnection  with  a  vacuous  reservoir. — B.  N. 

United  States  Patents. 

funnier;     Vacuum    electric .     H.    X.    Potter.   New 

Rochelle,  N.Y.,  Assignor  to  G.  Westinghouse,  Pittsburg, 

I 'a.     U.S.  Pat.  814,726,  -March  13,  1906. 

A  tide,  1,  of  graphite  or  carbon,  constitutes  the  core  of 
the    furnace,    and    the    material    to    be    treated    is    placed 
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around  it.  At  the  ends  of  the  core  are  arranged  terminal 
blocks.  2  and  3.  of  graphite  or  other  conducting  refractory 
material,  and  these  make  contact  with  metallic  terminals, 
4  and  5.  The  core  may  be  in  the  form  of  a  rod  with 
rounded  ends  fitting  into  corresponding  depressions  in 
2  and  3,  the  surfaces  being  ground  so  as  to  make  good 
contact  :  or,  if  in  the  form  of  a  tube,  the  core  may  have 
solid  rounded  end  portions,  with  suitable  vent  holes  in 
the  tube  or  in  the  solid  end  portions.  The  contacts,  4 
and  o.  are  water-jacketed,  and  copper  plates.  13.  14.  are 
attached  by  the  screws,  12,  and  also  by  soldering  to  the 
contacts.  The  upper  terminal  portion  is  supported 
by  screws.  IT.  the  latter  passing  through  the  extension, 
18,  and  resting  on  brackets,    l'.i  I  to  the  furnace 

body,  16.  This  prevents  the  atmospheric  pressure  on 
14  from  bending  the  heated  core  when  the  furnace  is 
exhausted.  A  cylindrical  metal  tube,  15,  with  thin 
walls,  slips  over  the  furnace  body,  16,  and  a  rubber  band 
20,  prevents  entrance  of  air.  The  terminal,  4.  may  thus 
be  adapted  to  cores  of  different  lengths.  The  furnace 
body  consists  of  a  tube,  16,  with  double  walls  having  an 
annular  water-jacket,  21,  provided  with  inlet,  22,  and 
outlet,  23,  and  the  furnace  body  rests  on  an  insulating 
ring.  60,  of  asbestos  or  mica,  a  rubber  band,  27,  making 
an  air-tight  joint.  A  tube,  25,  connected  to  the  vacuum 
pump,  is  screwed  into  the  block,  4,  the  bore  of  the  tube 
being  the  same  as  the  opening,  24.  At  the  bottom  of  the 
block,  4,  a  groove  or  channel  is  cut  to  connect  the  tube, 
24.  with  the  interior  of  the  furnace,  or,  in  the  case  of  a 
tubular  core,  the  block,  2,  may  be  perforated.  The  water- 
jackets,  6  and  21.  may  be  connected  in  series,  but  the 
jacket,  7,  is  supplied  from  a  separate  source,  in  order  to 
avoid  electrolysis. — B.  X. 

Liquids  ;      Apparatus     for     treating [electrically]. 

L.  Dion.  New  York,  Assignor  to  the  Americus  Electro- 
Hermatic  Co.,  New  York.  U.S.  Pat.  819,209,  May  1. 
1906. 

A  vessel  or  reservoir  is  constructed  with  an  enlarged 
globular  portion  and  a  lower  contracted  portion,  a  group 
of  positive  and  negative  electrodes  being  arranged  within 
the  latter.  The  electrodes  are  constructed  in  "  prismoidal 
form  angularly  bent  transversely  of  their  axes,"  and  are 
arranged  in  vertical  rows  forming  vertical  and  horizontal 
portions,  the  longitudinal  section  of  each  being 
rectangular,  and  the  cross-section  in  the  form  of  an 
equilateral  triangle.  One  end  of  each  electrode  is  con- 
nected to  a  base  plate,  means  being  provided  for  supplying 
a  current  of  electricity  to  the  electrodes.  Means  are  also 
provided  for  supplying  a  liquid  through  the  bottom  of  the 
vessel,  and  between  the  electrodes. — B.  N. 

"  Super-heating  compound"  [/or  use  in  the  manufacture 
of  carbide].  H.  L.  Hartenstein,  Chicago,  111.,  Assignor 
to  Electro  Chemical  and  Development  Co..  Pierre,  South 
Dakota.     U.S.   Pat,   819,218,  May   1,   1906. 

A  mixture  is  made  of  the  following  substances  in  a  pulver- 
ised or  granulated  condition :  calcium  carbide,  carbon 
sin  h  as  bituminous  coal,  substances  producing  oxvgen 
such  as  manganese  dioxide  and  potassium  chlorate,  and 
a  metallic  element  such  as  aluminium.  (See  U.S.  Pat. 
819,222,  below.)— B.  X. 

Carbide;     Manufacture    of    [elect ricaliy].     H.     L. 

Hartenstein.  Chicago,  111.,  Assignor  to  Electro  Chemical 
and  Development  Co..  Pierre,  South  Dakota.  U.S. 
Pat.  819,219,  May  1,  1906. 

The  material  containing  lime  is  mixed  with  a  small 
quantity  of  carbon,  and  fused,  the  molten  mass  being  then 
run  into  a  heated  mould  coated  with  powdered  carbon, 
the  latter  completing  the  conversion  of  any  metallic 
particles  into  carbide. — B.  X. 

Carbide  ;    Method  of  producing [electrically].     H.  L. 

Hartenstein.  Chicago,  HI.,  Assignor  to  Electro  Chemical 
and  Development  Co.,  Pierre,  South  Dakota.  U.S. 
Pat.  819,220,  May  1,  1906. 

Lime  and  carbon,  containing  elements  to  reduce  the  mass 
to  a  molten  condition,  are  first  fused,  and  the  molten  mass 
run  off  into  thin  sheets  so  as  to  dull  it. — B.  X. 


Carbide ;     Process    in    the    production    of    .     H.    L. 

Hartenstein.  Chicago.  111..  Assignor  to  Electro  Chemical 
and  Development  Co.,  Pierre,_South  Dakota.  U.S. 
Pat.  819,221,  May  1.  1906. 

The  molten  mass  of  carbide  is'allowed  to  flow  directly 
from  the  furnace  into  a  heated  mould,  the  internal  surface 
of  which  has  been  coated  with  a  material  impervious  to 
water,  such  as  tar  mixed  with  powdered  coke.  The  car- 
bide is  thus  uniformly  coated  with  a  protective  layer,  and 
superficially  impregnated  with  the  tar  whilst  in  a  fluid 
and  incandescent  state. — B.  X. 

Carbide;      Manufacture    of [electrically].     H.     L. 

Hartenstein,  Chicago,  111.,  Assignor  to  Electro  Chemical 
and  Development  Co.,  Pierre,  South  Dakota.  U.S. 
Pat,  819,222,  May  1,  1906. 

Pulverised  limestone,  in  the  presence  of  carbonaceous 
material,  such  as  powdered  coke,  is  calcined,  the  mass 
being  agitated  during  the  operation  in  order  to  intimately 
mix  the  substances.  The  mass  is  then  superheated  to 
incandescence  by  the  addition  to  the  calcined  heated  mass 
of  a  super-heating  mixture  or  flux,  such  as  is  described  in 
U.S.  Pat,  819.21S  (see  abstract  above),  in  order  to  drive 
off  any  phosphorus  in  the  heated  mass.  The  latter  is 
finallv  fused  whilst  still  in  a  highlv-heated  condition. 

— B.  X. 

Lining  for  electric  or  other  furnaces  and  method  of  preparing 
the  same.  H.  L.  Hartenstein,  Chicago,  111.,  Assignor  to 
Electro  Chemical  and  Development  Co.,  Pierre,  South 
Dakota.     U.S.  Pat.  S19.223,  May  1,   1906. 

Cream  of  lime  and  powdered  coke  are  mixed  together, 
and  asbestos,  together  with  a  powdered  hydrocarbon,  is 
then  added.  The  mass  is  formed  into  non-combustible 
bricks,  blocks  or  slabs,  which  are  finallv  pressed  and  dried. 

— B.  X. 

Furnace  ;   Electric .     H.  L.  Hartenstein,  Chicago,  HI., 

Assignor  to  Electro  Chemical  and  Development  Co., 
Pierre.  South  Dakota.     U.S.  Pat.  819,224,  May  1,  1906. 

This  invention  relates  to  an  electric  furnace  comprising 
an  upper  hopper  or  casing,  carrying  a  smoke-stack  and  a 
pair  of  electrodes,  and  a  lower  member  or  furnace  chamber 
located  beneath  the  casing.  The  furnace  chamber  may 
be  moved  laterally  by  a  truck,  a  pressure  device  elevating 
the  chamber  against  the  upper  casing.  The  electrodes 
project  into,  but  out  of  contact  with,  the  furnace  chamber, 
each  electrode  being  provided  with  a  support  which  passes 
through  a  slot  in  the  hopper  or  easing.  The  support 
passes  loosely  through  a  "  slide-guide  "  which  is  arranged 
to  move  along  the  slot,  and  a  flexible  cover  is  connected 
with  the  "  slide-guide  "  for  closing  the  slot  in  whatever 
position  the  support  is  adjusted.  Mechanism  is  provided 
within  the  upper  casing  for  tilting  and  adjusting  the 
electrodes  in  a  longitudinal,  lateral  or  rotary  direction, 
and  also  a  means  for  adjusting  the  extent  of  projection  of 
the  electrodes  into  the  furnace  chamber  in  order  to 
facilitate  the  removal  of  the  latter. — B.  X. 

Carbon  [for  electrical  purposes] ;  Apparatus  for  producing 

.     T.  P.  Sharts,  Readsboro,  Vt.,  Assignor  to  C.  J. 

Howe,  Jamaica.  Vt.,  W.  C.  Davis  and  J.  H.  Cole,  Reads- 
boro, Vt,     U.S.  Pat.  819,606,  May  1,  1906. 

This  invention  relates  to  an  apparatus  for  producing 
charcoal  carbon  for  electrical  purposes,  and  comprises  a 
combustion  chamber  having  a  lateral  outlet  opening 
directly  into  the  atmosphere  for  the  escape  of  some  of  the 
products  of  combustion.  A  burner  is  mounted  in  one 
wall  of  the  furnace  for  blowing  a  jet  of  hydrocarbon  oil. 
such  as  petroleum,  and  air  into  the  chamber,  and  a  movable 
wall,  with  a  plastic  sealing  material  for  holding  it  in 
position,  is  fixed  opposite  the  burner.  The  sealing 
material  ensures  the  closing  of  all  crevices,  and  permits  of 
the  collection  of  the  carbonaceous  products  of  the  com- 
bustion in  a  hard  homogeneous  mass  upon  the  inner 
face  of  the  wall.  The  latter  may  be  set  back  from  the 
burner  from  time  to  time,  in  order  to  thicken  the  collection 
of  carbon  on  the  wall  in  successive  layers. — B.  X. 
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(i.  St.     ELECTRO  CHI  mi  .1  l.i  I  I  RO  MM  \i-i-i  RGY. 


Frks.  ii    I'm  i  s  I-. 

Irolylic  diaphragm  cell*  ;    Organis 
ii  group  ../  .  called  "  >•  ■  m."     I'.    V  ■ 

I,    Pot  360,435,  Feb.  23,  1905. 

e  production  of  caustic  alkalis  by  the  electrolysis  of 
alkali   chloride   solutions   and   in   other  similar   proci 
in  which  a  diaphragm  cell  is  used,  and  in  which  the  pin. In.  I 
elf  subject    to  electrolysis,   the   following  system   is 
adopted.      I'll.-   cathode   compartments   of   a    number   oi 
cells   are   supplied    in    series    with    the   solution    of   alkali 
ide  in  such  a   manner  that  the  same  solution 
isively    through     the    group    of    cells.     The 
i'crs.  on  the  oilier  hand,  may  he  fed  either  separately 
or   in    series.      I  lie    current    density   at   the   cathodi 
adjusted  so  as  to  de.  rease  as  the  content  of  caustic  alkali 
ises.    and    is    consequently    higher   in    the    lirst    cell 
roup  than  ill  any  of  the  subsequent  eells.      By  this 
mi   a   much    greater  yield   is   obtained,   it   is  claimed, 
than   in  those  eases   in   which  each  cell  receives  its  own 
supply  of  fresh  brine. — R.  S.  H. 

Accumulators  with  alkaline  electrolyti  ;     Method  of  p< 

iiiting  and  forming  poxitivi  /elates  for .     P.  Gouin. 

Fr.  Pat  360,664,  March  ».  L905. 

a  PLATS  of  nickel  is  coated  with  an  aqueous  solution  of 
nickel  nitrate  or  a  double  nickel  nitrate  and  heated  to 
600°  C.  This  high  temperature  decomposes  the 
nitrate,  and  nickel  is  deposited  as  a  film  of  sesqui  oxide, 
which  is  subsequently  peroxidised  to  form  Ni02,  by 
making  the  plate  the  anode  in  a  suitable  alkaline  cell. 
Low  internal  resistance  and  high  capacity  are  claimed 
for  eells  constructed  with  such  plates. — R.  S.  H. 

Electrodes  for  elcctroli/tic  ap/xiratus.      M.  de  Kellner  nee 
Delorme.     Fr.'Pat.  3(11.047.  Nov.  27,  1905. 

See  Eng.  Pat  "24,538  of  1905  ;  this  J.,  1906,  482.— T.  F.  B. 

tltctrolytic  apparatus.  The  British  Hosierv  and  Electro. 
Ivtie  Bleaching  Co..  Ltd.  Fr.  Pat.  360>39,  Dec.  26- 
1905. 

1  ng.  Pat.  25,839  of  1904  ;  this  J.,  1906,  127.— T.  F.  B. 


(B.)— ELECTRO-METALLURGY. 

;     Solid    electrolyte    tube .     J.    A.    Harker. 

Faraday  Soc.  Proc,  1906,  2,  2. 

The  furnace  consists  of  a  tube  made  of  a  mixture  of 
zireonia  with  10  per  cent,  of  yttria,  which  is  forced  through 
:i  die  and  then  baked.  With  a  tube  2\  in.  long  between 
mtacts,"  a  temperature  of  1600°  C.  can  be  attained 
with  a  current  of  1  ampere  at  about  120  volts.  The 
tube  is  made  conducting  either  by  direct  heating,  or, 
in  the  "  cascade  "  type  of  furnace,  by  surrounding  it 
with  a  nickel  heating  coil,  separated  from  it  by  a  layer  of 
pure  zireonia.  The  author  has  used  the  furnai 
calibrating  thermo-couples ;  the  melting  point  of  platinum, 
as  determined  in  the  furnace,  was  1703s — 1713;  C.  The 
conduction  through  a  Xernst  filament  must  be  electro- 
lytic in  character,  since  by  pumping  away  the  atmo 
surrounding  a  Xernst  glower,  to  prevent  re-combination, 
a  metallic  filament  can  ultimately  be  obtained. — A.  8. 

[Zinc]  (ires  ;    Electric  Smelting  of  .     O.   W.   Brown 

and  W.  F.  Oesterle.      Amer.  Elect rochent.  Soc.  Trans.. 
1905,  8,  171—180;    Science  Abstracts,  1906,  9B,  203 

The   authors   have   obtained   interesting   results   from   a 
based   on   the   electrical   smelting   of  charges   of 
unroasted  zinc  blende,  lime,  and  carbon  mixed  in  pro- 
portions corresponding  to  the  following  equations  : — 
2ZnS  +  2CaO  +  7C  =  2Zn  +  21  aC,  +  C&j  +2CO 
2ZnS  +  CaO  +  4C  =  2Zn  +  CaC„  +  C&j  +  CO. 
V\  ith  a  charge  containing   194   grins,   of    zinc   blende, 
112  gnus,   of  lime  and   S4   grms.   of  coke   heated  in  an 
i  tirebrick-lined  resistance  furnace  with  50  amperes 
at  30  volts  for  two  hours,  zinc  distilled  and  condensed, 


lined 

i  036  per  ci 
p   in      [n  another  trial  it  wa 
containing  38*2  pet  cent  oi   a  i.  all 

...    la  reduced,  b  of  the  fun 

-nil  dimensions  of  a  from 

.,     7   kilos,    ueie:     length    12-6   in.   depth   8*8  in.,   and 
width  4-5  in.     The  inner  walls  and  bottom  ol  the  furnace 
11   I'th  I..      A     '  .■  c  "'  dry  lime  was  placed 
on  the  outside  of  I ;  er  oi 

firebrick,  followed  bj  another  la  rick,  and  final]} 

the  whole  was  encased  in  on  jacket.     A  round 

\, heson     graphite     electrode,     2    ill.    diain..    entered     the 

'  .  'i  each  end.  The  electrodes  were  fastened 
firmly  into  plates  of  Aoheson  graphite  0-5  in.  thick,  which 

irere  placed  vertically  at  each  end  of  the  furnace,  and 
reached  from  the  bottom  to  within  1-5  in.  oi  the  top.  In 
order  that  the  furnace  should  he  gas-tight,  the  portions 

i  the  graphite  electrodes  which  passed  Urn  .vails 

of  the  furnace,  were  packed  a  powdered  magnesia  brick. 
The  resistor  consisted  of  two  cons  of  broken  carbons 
.I. led  in  the  charge.  The  charge  was  covered  with 
a  layer  of  broken  pieces  of  coke.  A  carbon  tube.  0*5  in. 
internal  iliam..  and  12  in.  long,  penetrated  the  side  wall 
of  the  furnace,  having  on  the  outer  end  a  piece  of  iron 
pipe  surrounded  by  asbestos,  which  served  as  a  condenser 
for  the  zinc.  At  the  outer  end  of  this  iron  pipe  a  fire-clay 
plug  was  placed,  which  was  periodically  removed,  and 
the  molten  zinc  allowed  to  fhra  out  By  placing  on  tho 
top  of  the  furnace  an  Acheson  graphite  plate  covered 
with  lime  and  firebrick,  leakage  was  prevented.  The 
current  used  was  172  amperes  at  68  volts  for  6ij  hours. 
It  was  found  that  zinc  sulphide  is  not  reduced  to  metal 
when  mixed  with  silica  and  carbon.  The  authors  do  not 
advise  that  the  simultaneous  production  of  zinc  and 
calcium  carbide  should  be  attempted. 

niesitnn  ;    Xcw  [electrolytic]  method  for  obtaining . 

E.    Haag.     Electrochem.    Zeits..    1906,    12,    243—244. 

Science  Abstracts,  1906,  915.,   157. 

For  the  manufacture  of  magnesium  by  the  electrolysis 
of  fused  carnallite  (magnesium-potassium  chloride),  the- 
author  uses  an  apparatus  divided  into  three  compartments. 
The  carnallite  is  charged  into  the  upper  compartment,  in 
which  it  is  melted,  and  then  passes  into  the  middle  electro- 
lysing chamber.  Perforated  carbon  electrodes  are  used, 
and  the  carnallite  and  the  magnesium  which  is  separated 
from  it,  are  kept  in  the  molten  condition  by  resistance- 
heating.  The  chlorine  rises  through  the  perforated 
carbon  anode,  and  passes  away  through  a  funnel-shaped 
hood,  which  covers  the  upper  compartment.  The  molten 
magnesium  and  insoluble  impurities  pass  into  the  lower 
compartment,  where  separation  takes  place,  the  magnesium 
ng  discharged  through  one  side  opening,  and  the 
impurities  through  another.  The  various  parts  of  the 
apparatus  are  maintained  gas-tight  by  seals  formed  of 
the  fused  electrolyte,  and  the  whole  is  enclosed  in  an  air 
chamber  to  reduce  heat  losses  by  radiation. — A.  S. 

Copper-plating  of  iron  ;   Electrolytic  .     O.  W.  Brown. 

and    F.    C.    Mathers.     J.    of   Phvs.    Chem.,    1906,    10, 
39—51.     Chem  Centr.,  1906,  1,  1380. 

The  authors  rind  that  an  alkaline  tartrate  solution 
possesses  the  following  advantages  over  a  cyanide  solu- 
tion:— (1)  It  is  not   poisonous;    (2)  no  injurious  ga 

ved  during  the  process;  (3)  a  smaller  voltage  and 
higher  anodic  current-density  can  be  employed;  and  (4) 
a  yield  of  100  per  cent,  is  obtained  at  each  electrode. 
The  best  results  are  obtained  with  a  solution  containing 
on  grms.  of  copper  sulphate,  50  gnus,  of  caustic  80 
and  159  grms.  of  sodium-potassium  tartrate  in  1  litre 
of  water.  The  current-density  should  be  from  0-1  to 
0-5  ampere  per  sq.  dm.  at  the  cathode  and  not  more  than 
l-i.»4  ampere  per  sq.  dm.  at  the  anode.  Substitution  of 
caustic    potash    for    caustic    soda,    and    warming    of    the 

rolyte  have  an  injurious  effect.      If  during  the  pre 
the   anode   becomes  coated   and  so  prevented  from  dis- 
solving,  a   further   quantity   of    caustic   soda   should    be. 
added  to  the  electrolyte. — A.  S. 
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Ekgush  Patent. 

Furnace:  EUctric .  Soc.  Anon.   Eleetrometallurgique 

(Precedes  P.  Girod).  Ugine,  Switzerland.  Eng.  I'at. 
25,174,  Dec  4.  1905.     Dnder  Int.  Conv.,  Jan.  4.  L90& 

See  Fr.  Pat  350,524  of  1905  :  this  J..  1905.  739.— T.  F.  B. 

I'nited  States  Patent. 

Matte  ;    Treating  molten  .     W.   E.   Koch.   Pittsburg, 

Pa.  U.S.  Pat.  808,849,  Jan.  -J.  1906. 
The  stream  of  molten  matte  is  passed  between  electrodes, 
preferably  of  graphitised  carbon,  gases  being  simul- 
taneously forced  through  it.  whereby  the  iron  and  copper 
present  are  separated  from  each  other  and  diverted  by 
means   of  a   '"  splitter." — J.  H.  C. 

French  Patents. 

Furnace  ;"7 'Electric .     P.    Girod.     Fourth   Addition. 

dated  Nov.  28,  L905,  to  Fr.  Pat.  329,822.  Feb.  28,  1903 
(this  J.,   1903,   1054  ;    1904,   740  and   1179). 

To  insure  uniform  heating  in  the  annular  layer  of 
resistance  material  surrounding  the  crucible,  the  con- 
ducting: material  leading  the    current     to    it    from    the 


terminals  of  the  furnace  has  a  special  disposition.  This 
is  made  clear  in  the  figure,  showing  a  plan  of  the  furnace. 
The  annular  layer  of  resistance  material,  c.  surrounding 
the  crucible,  a,  is  of  uniform  section,  the  connection  to 
the  electrodes,  d,  being  made  by  similar  material,  e, 
arranged  so  that  its  cross-section  gradually  decreases 
from  the  electrodes  to  the  annular  layer.  The  cross- 
section  also  diminishes  from  the  base  to  the  top  of  the 
crucible  which  further  assists  in  obtaining  uniformity  of 
heating. 

The  modification  described  is  specially  suitable  for 
heating  small  crucibles  containing  metals  or  other  electri- 
cally conducting  materials. — R.  S.  H. 

Ores  and  metals  ;  Treatment  of  in  the  electric  induc- 
tion furnace.  P.  Gredt.  Fr.  Pat.  360,404,  Aug.  31, 
1905. 
Molten  pig  iron  or  other  crude  metal  is  heated  in  an 
induction  furnace  with  slags  containing  oxide  of  iron, 
intimate  admixture  of  the  two  being  brought  about  by 
the  pulsations  clue  to  the  current.  These  pulsations  are 
stronger  the  lower  the  periodicity  of  the  alternating 
current.  It  is  further  advantageous  to  provide  the 
induction  furnace  with  side  chambers  in  which  the 
reactions  can  more  readily  take  place. — B.  S.  H. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND     SOAPS. 

{Continued  from  page  486.) 

English  Patent. 

Oil  awl  fatty  maiti  lb  stances  ;    Extraction  of  . 

E.  Ridgill.  Sheffield.     Eng.  Pat.  15,231,  July  25,  1905. 

The  substances  to  be  extracted  are  packed  in  a  vessel! 
1  with  a  central  vertical  perforated  pipe  and  a 
perforated  coil  through  which  steam  can  be  blown.  | 
The  solvent  is  passed  through  the  material  into  another 
vessel  provided  with  steam  pipes.  To  recover  the  solvent, 
steam  is  passed  into  both  the  vessels,  which  are  connected 
to  concentric  coils  cooled  by  water.  The  steam  distillate, 
is  collected  in  a  well,  where  the  solvent  separates  out. 

— F.  Shdn. 

United  States  Patent. 

Candle     material*  ;      Process    for     manufacture    o; . 

J.  Glatz,  Brooklyn.      U.S.  Pat.  819,64ii.  May  1.  1906. 

Fats  or  fatty  acids  are  treated  with  ammonia  under  a 
pressure  of  10 — 50  atmospheres  for  a  period  of  2 — 2t 
hours  at  temperatures  ranging  between  150=  and  250°  C. 

—J.  F.  B. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  Etc. 

{Continued  from  page  487.) 

(.4.)— PIGMENTS,    PAIXTS. 

English  Patents. 

Antitnonial  substances    used  for  painting  and  other  pur 

poses;  Processes  for  the   preparation  of  ,   and  th 

products  thereof.     E.  Chatillon.  Brioude,  France.    Eng 
Pat.  9017.  April  28,    L905. 

See  Fr.  Pat.  353.565  of  1905  ;  this  J.,  1905,  1023.— T.F.B 

Antimony  ;     Process  for  the  preparation  of  products  o 

for   painting  and  other  purposes.     E.    Chatillon 

Brioude,  France.     Eng.  Pat.  9017a,  April  28,  1905. 

See  Fr.  Pat.  353,565  of  1905  ;  this  J.,  1905,  1023.— T.F.I 

United  States  Patent. 

Lake  [from   azo  dyestuff]   and  process  of  making   scant 

I  iolet   colour  .     R.    Kirchhoff,    Gross- Lichtcrfeldt 

and   L.    Kerkovius.    Friedenau,   Assignors  to  Act.-Gc- 
t  Anilinfabr.,  Berlin.     U.S.  Pat.  820,052,  May  8,  190< 

See  Eng.  Pat.  15,170  of  1905  ;  this  J.,  1906.  325.— T.F.I 

French  Patents. 

Lakes  from    sulphide   di/estuffs ;     Process  for   producin 

fast .     L.    Casse'lla    und    Co.     Fr.    Pat.    360,82.' 

March  13,  1905. 

Sclphtde  dyestuffs  may  be  employed,  in  the  form  t 
their  sulphite  compounds,  for  the  production  of  lake 
in  the  usual  way,  by  precipitation  with  a  metallic  Ball 
For  example,  40  kilos,  of  a  25  per  cent,  paste  of  th 
dyestuff  is  dissolved  in  500  litres  of  a  1  per  cent,  solutio 
of  sodium  sulphite.  100  kilos,  of  barium  sulphate  (or  othc 
vehicle)  and  6  kilos,  of  calcined  sodium  carbonate  at 
then  added,  and  the  dyestuff  is  precipitated  by  addio 
a  solution  of  20  kilos,  of  barium  chloride. — T.  F.  B 

monoxide  [pigment]  ;    Production  of  .      H.  > 

Potter.     Fr.   Pat.  360,875,  Dec.  22,   1905.     Under  In 
Conv.,  Dec.  30,  1904. 

See  Eng.  Pat.  26,788  of  1905  ;   this  J.,  1906,  434.— T.F.I 
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cultivation    and    turpentint    production    in 
i:„  isia,  <;■  i  .     and  'I     '  rifled  Stall  ». 

Tin   issi t  the  "  Board  oi  Trade  Journal  "  for  May  24, 

irtii  I.-  "I  the  above  title,  prepare<l  from 
i,|  ii.mii  II  M.  representatives  in  the  i  nuntrii  - 

pained.     The  Journal  in  question  ran  be  proi  ured  fr 

\\  ynian  an. I  Sons.  Fetter  Lane,  EX'.,  priee  hi. 

Km.iish  Patent. 
H'imhI  tart  and   resin   oils;     Distillation  and  oxida 


1905. 


II.    Noerdl 
111.,  page  529. 


Eng.    Pat.    8590a,   Sept    15,' 


(C.)-lNl'l  \  RUBBER,  &<  . 


rs  from    Sierra    Leone.      Bull.   Imp.    Inst..    1906,   4. 
29-:si. 

Tin:  three  varieties  of  rubber  examined  had  been  colli 
in  the  Panguma  district  of  the  Protci  torate  and  are  known 
t..  the  natives  as  Jenje.  Gbogboi  and  Xjawa  respectively, 
rine    yielding    Jenje    rubber    is    closely    related    to 
\olphia' 'otrariensis,  though   its  identity  could  not    be 
definitely     ascertained     from     the     specimens     received, 
rubber    is    derived    from     the     tree      / 
,e   West     \tn.an   rubber  tree,  the  existence  of 
'i    in    Sierra     Leone     is     a     point     of     considerable 
importance.     The      plan',     yielding     Xjawa     rubber     is 
.  M    as   Saul. a.    but    its   identil 

uncertain.  The  rubbers  gave  the  following  results  on 
analysis,  the  Injure-  expressing  percentages  on  the  dry 
material : — 


Jenje 

Rubber. 

Obogboi 
Rubber. 

Xjawa 
Rubber. 

88-6 
6-0 
21 
3-3 

82-0 
44 
2-5 

11-1 

7  !-8 

22-1 

"hi 

1-1 

A»h                       

2-04 
3-2 
good 

2-40 
2-1 
good 

0-42 

Moisture  in  original  sample 

poor 

— W.  P.  s. 

Carat  ;     Diffusion   n/ through    caoutchouc. 

Grunmach.     U'och.  f.  Brau..   1906,  23.  226—227. 
Tin:  author  lias   studied   the   rate   of  diffusion   of  carbon 
.l:,.\  membranes  of  caoutchouc,  ranging  from 

0-15  t..  -J-4  mm.  in  thickness.     He  found  that  the  rati 
ilitlu-  -..I  considerably  in  the  course  of  several 

For  instance,  a  plate  of  caoutchouc  44  sq.  cm. 
in.  area  and  0-6  nun.  in  thickness,  which  passed  on  the  tirst 
day  0-021  ....  of  carbon  dioxide  per  hour,  passed  only 
04)03  c.c.  per  hour  on  the  seventh  day.  With  membranes 
of  different  thicknesses  the  rate  of  diffusion  does  not 
:  proportion  to  the  increase  of  the  thickness.    The 

Soality  of  the   rubber,   whether  grey   or  red  vulcai 
not  appear  to  have  any  appreciable  influence. 
diffusion    of    carbon    dioxide    through    rubber    tubes    and 
joints,    when    small    quantities    of    the    gas    have    to    be 
determined,   is   not    negligible.     Apparatus   used    for 
study  of  the  respiration  of  grain  should  have  glass  con- 
tions.     The  llasks  in  which  the  grain  is  stored  for  the 
sequent  determination  of  the  carbon  dioxide  produced 
by  respiration  should  not  be  closed  by  rubber  corks,  but 
should  be  sealed  by  fusion. — J.  F.  B. 

United  States  Patents. 

anised     mati  rial    and     process    for     making 
V.  Ephraim,  San  Francisco.     U.S.  Pat.  819,529,  May  1, 
1906. 

Ms  containing  rubber  or  similar  gum  are  crushed 
and  pulverised  without  separating  the  fibrous  portions 
of  the  plants  :  a  vulcanising  substance  is  mixed  with  the 
powdered  plant  and  the  mixture  is  then  vulcanised. 

_J.   F.    B. 


...    rnhl,,  r  tubttitvtt  j;     " 

.     W.   Polatsik,  -  .1.  I..  Bloom. 
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mtinued  /;  i^H.) 

Barbatmao  bark  •    Noti  !  on   .     J.    Paesaler.    Colle- 
gium,   1906,    135     I!":     142     145. 
The  Barbatimao  tree  grows  in   Brazil  and  other  pari 
South   \'"c! ii  '       Fhi   oldest  tree    attain  a  height  of  1 i 

is  to  30  ft.  with  a  .1 -  oi  n B  to  12  ins.      The  b 

rion  in  tannin,  yielding  about  27  pei  cent,  oi  tannin- 

nbstanoes  and  only   1   per  cent.  ..t  soluble  non-tannins. 

.-  about  the  same  tannine  strengtl  i  [28  per 

.  ,,ii.  ..t  tannin  |  and  a  much  higher  one  I ;  '  ho 

[9   pei  cent,    of   tannin).      The   leaves  and   fruit   are  also 

:u    tannin,   the   former  containing   about    7    |«t  cent. 

.nun  and  8  per  cent,  ot   not! 

Calf  skins   tanned    with    this    bark   show   a    very    bright 

colouri  arc  Bofl   and  smooth-grained  and  take  fat    with 

\   \erv  bright   and  even  colour  is  also  produced 

.  ■!■■  leather,  and   the  turned   material  his  a  tine  grain 
,.l    18   tirm   and   pliable.      H.  Br. 

Eutannin.      H.    Thorns.      Sixth    Int.    Com.',    appl.    ('hem. 

Z.  angew.  Chem.,  1906,  19.  804. 
I'm:  author  has  examined  a  preparation  brought  on  the 
i  k.t.  in  admixture  with  milk  sugar,  under  the  name 
.1  "  eutannin."  The  purified  substance  melts  at  about 
234  C.  with  decomposition;  it  is  readily  soluble  in 
alcohol  and  in  hot  wati  r,  paringbj  soluble  in  ether  and 
...l.l  water,  it  crystallises  in  small  needle  .  reddens  litmus 
ami  is  dextro-rotatory.  The  manufacturers  claim  that 
"eutannin,"  when  heated  with  wilt  at  100°  C.  in  el 
resselo,  is  resolved  almost  quantitatively  into  tannic  acid. 

I  lie  author,  however,  fail-  to  confirm  this  statement  and 
mid-  that  "eutannin."  t'.,ll. _.u, ,  .  is  merely  converted 
into  its  hydrate,  (.'.,  H.,,(  i_,,,.  on  heating  with  water.  He 
also  finds  that  "eutannin'  is  hydrolysed  by  caustic  soda 
with  the  production  mainly  of  gallic  a.  id.  together  with 
dextrose  and  other  bodies.'  Judging  from  the  behaviour 
of  the  body,  the  author  does  no!  think  that  the  di ->. 
is  present  in  "eutannin"  m  the  form  of  a  glucoside. 
lb-  suggests  that  the  "eutannin"  molecule  is  formed  by 
the    condensation   of   three   gallic    acid    residues   with  one 

tlier.    one   of   them    being   also   condensed    with   the 

anhydride  of  hexa/hydroxyhexahydrobenzenecarboxylic 
On  treatment'  with  water  the  anhydridi 
l.l.  and  when  the  eutannin  is  hydrolysed  by  sodium 
hydroxide  solution  it  is  split  up  into  3  molaof  gallic  acid, 
1  mol.  of  hexahvdroxvhexahvdrol.en/.ene  and  carbon 
dioxide.     The    hydro-aromatic   product    then    undei 

erisation    into    dextrose.      According    to    the    author. 

"  eutannin  "  is  identical  with  the  chebulic  acid  obtained 
from  myrobolans.— J.  F.  B. 

Tanning  effect  of  van  irative 

It  0j  the  .     V.   Bogh.     Collegium,   1906,   126 — 

132  j    134—135. 
This  work  is  an  extension  of  that  of  You]  and  Griffith, 
who  investigated  the  tann  i  riven  by  single  tanning 

.  rials,  whereas  the  author  deals  with  mixtures  as  well 
as  with  single  materials. 

An    onfiltered    quebn  I     infusion    was    found 

to  have  a  much  higher  ring"  property  than 

that  of  one  which  had  been  filtered.  The  order  in  which 
various  individual  tanning  materials  may  be  arranged 
as  regards  weight-giving  capacitj  is  as  follows,  starting 
with  the  best :— Quebi  irch  bark  [Betula  alba),  oak 

bark  and  finallv  vine  bark   . /'■  .— H.  Br. 

leather;   Adulteration     ,      I      neon .     J.Gordon 

Parker.    A.     Turnbull     and     Committee,    Man 
Liverpool  and  District  Tanner,'  Federation  Year  Book, 
L906,  24^-27. 
A  series  of  analyses  was  made  with  the  object  of  ascer- 
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taining  the  cause  of  deterioration  in  the  wearing  and 
water-resisting  properties  of  American  sole  leather.  The 
1  i  samples  taken  represent  the  general  run  of  American 
imported  leather,  and  not  specially  selected  cases.  After 
making  allowance  for  natural  saccharine  matter  which  is 
present  to  a  small  and  varying  extent  in  all  tanning 
materials,  it  was  found  that  the  leathers  contained  from 
3-21 — 30-10  per  cent,  of  weighting  matters,  consisting 
of  magnesium  sulphate,  glucose,  and  in  one  case  of  sodium 
sulphate. 

The  best  specimen  of  leather  contained  3-21  per  cent,  of 
crude  glucose  only,  whilst  the  worst  contained  21-99  per 
cent,  of  crude  glucose.  2-99  per  cent  of  magnesium 
sulphate,  4-42  per  cent,  of  sodium  sulphate,  and  0-70  per 
cent,  of  sodium  chloride. 

The  average  total  weighting  matter  amounted  to  10-16 
per  cent,  consisting  of  2-03  per  cent,  of  magnesium 
sulphate,  and  7-84  per  cent,  of  crude  glucose.  The  amount 
of  soluble  matter  washed  out  by  cold  water  ranged  from 
18-4-2  per  cent,  to  33-20  per  cent.— H.  Br. 

Leather  ;     Water-resisting  qualities  of  modern  sole  . 

J.  Gordon  Parker.    Manchester,  Liverpool  and  District 
Tanners'  Federation  Year  Book,   1906,  62. 

A  number  of  samples  of  sole  leather,  of  various  qualities, 
■were  subjected  to  the  pressure  of  a  column  of  water 
12  ins.  high  and  2  ins.  in  diameter,  and  the  time  noted 
when  the  water  penetrated  through  the  leather,  damping 
it  evenly  throughout.  Another  test  was  that  of  hanging 
strips  of  leather  of  equal  lengths  with  one  end  dipping  into 
water,  and  noting  how  much  of  the  leather  above  the  water 
was  made  damp  at  the  end  of  12  hours.  It  was  foimd  in 
these  experiments,  that  leather  produced  by  the  old 
method  of  oak  bark  tanning,  wherein  longer  time  was  given 
than  at  present,  was  far  more  water-resisting  than  that 
tanned  by  more  rapid  methods. — H.  Br. 

Blachu-attle  bark  trade  of  Natal.     Board  of  Tr.  J.,  May  24, 
1906. 

The  quantity  of  blackwattle  bark  exported  in  1905  was 
17,513  tons,  of  a  declared  value  of  102,666/..  as  against 
15,819  tons  of  a  declared  value  of  92,911/  for  the  year 
1904.  At  the  beginning  of  the  year  1905,  the  mallet 
bark  competition  practically  upset  the  European  markets. 
About  20,000  tons  of  this  article,  which  is  derived  from 
the  eucalyptus  occidentalis,  a  tree  growing  in  the  virgin 
forests  of  Western  Australia,  were  imported  into 
Hamburg  the  chief  centre  of  the  European  markets. 
for  tanning  material  in  general  and  wattle  bark  in  particu- 
lar. As  the  Xatal  wattle  industry  is  dependent  upon 
the  Hamburg  market  to  the  extent  of  about  four-fifths 
of  the  export,  it  is  not  surprising  that,  in  consequence  of  the 
mallet  bark  competition,  prices  for  Xatal  blackwattle 
bark  receded.  [T.R.] 

Yalonia  ;    Determination   of   extraneous   matter    in   . 

A.  Turnbull.     XXIII.,  page  563. 

English  Patents. 

Hides;  Process  of  treating .     F.  J.  Oakes.  Xew  York. 

Eng.   Pat.  24.4SS.  Not.  27,  1905.     Under  Int.  Conv., 
Dec.  12,  1904. 

See  U.S.  Pat.  798,293  of  1905;  this  J.,  1905,  1023.— T.  F.  B. 

Glue  ;   Process  for  the  purification  of .     W.  Sadikoff, 

St.  Petersburg.  Eng.  Pat.  24,984,  Dec.  1,  1905. 

See  Fr.  Pat.  356,849  of  1905  ;  this  J.,  1906,  83.— T.  F.  B. 

United  States  Patent. 

Whalebone  or  rubber    substitutes  ;    Process  for   producing 

.     W.  Polatsik,  Assignor  to  J.  L.  Bloom,  Chicago, 

D.  U.S.  Pat.  820,315,  May  8,  1906. 

"Animal  waste"  (100  parts)  is  immersed  for  about  48 
hours  in  a  bath  composed  of  80  parts  of  water  and  4  parts 
of  acetate  of  lime,  in  order  to  remove  fatty  matters. 
It  is  then  treated  for  a  further  48  hours  in  a  bath  of  80 


parts  of  water,  2  parts  of  strontium  chloride,  and  1  part 
of  iron  sulphate,  and  is  afterwards  stretched  over  boards, 
and  dried  w  hilst   under  compression. — A.  S. 

French  Patent. 

Keratin  [horn.  hair,  rf-c.j ;   Treatment  of .     [Rendering 

soluble.]  J.  Hofmeier.  Fr.  Pat.  360,895,  Dec.  23,  1905. 
One  hundred  kilos,  of  horn  scraps,  hair,  &c,  are  treated 
for  10  days  at  the  ordinary  temperature  with  200  kilos, 
of  15  per  cent,  hydrochloric  acid.  The  acid  is  then  drawn 
off,  and  the  residue,  after  washing  with  water,  treated  with 
100  kilos,  of  6  per  cent,  sodium  hydroxide  solution.  At 
the  end  of  24  hours,  an  aqueous  solution  of  2  kilos,  of 
potassium  permanganate  is  added,  and  the  mixture 
allowed  to  stand  for  a  further  12  hours.  The  residue  is 
then  washed  and  subjected  to  a  pressure  of  400  atmospheres. 
An  alternative  method  is  to  pass  carbon  dioxide  into  the 
alkali  solution,  decant  and  evaporate  the  solution.  The 
product  is  finally  clarified  by  means  of  hydrogen  peroxide 
or  permanganate,  and  may  be  used  in  place  of  caseh 
for  a  variety  of  purposes. — W.  P.  S. 


XV.— MANURES,    Etc. 

{Continued  from  page  488.) 

Beetroots  ;    Manuring  of .     A.  Kausek.     Z.  f.  Zuck- 

erind.  Bokinen,  1906.  30,  339—351. 

A  great  advantage  is  to  be  derived  by  manuring  the 
growing  beet  crop  in  the  field  during  the  vegetative 
period  by  the  suitable  application  of  stable  drainings  and 
similar  liquid  sewage.  The  liquid  should  be  brought 
to  the  fields  in  large  tanks  and  distributed  in  a  special 
manner  by  sprinkling  evenly  between  the  rows  of  beets, 
but  not  on  the  plants  themselves.  This  is  done  by 
a  small  iron  tank  mounted  on  a  pair  of  wheels  and 
provided  with  a  valve,  a  main  pipe  and  three  distr" 
buting  pipes,  each  of  which  can  be  adjusted  to  give  thre 
different  speeds  of  discharge.  The  tank  holds  about 
100  galls.,  and  when  drawn  by  an  ox  it  can  cover  about  J 
acres  of  beetroots  in  a  day's  work,  allowing  for  56  re- 
fillings  at  5  minutes  each.  The  drainings  from  an  average 
dung  heap  contain  0-2  per  cent,  of  soluble  nitrogen, 
0-46  per  cent,  of  potash,  and  0-08  per  cent,  of  chlorine  : 
according  to  requirements,  the  liquid  may  be  fortified 
by  nitrate  or  by  potash.  Proper  measures  must  be  taken 
to  collect  all  the  drainage  of  the  farm  in  underground 
pits,  solid  fa'cal  matters  can  be  liquefied  by  the  addition 
of  quicklime  and  dilute  sulphuric  acid.  Manuring  with 
liquid  sewage  of  this  kind  is  equivalent  to  the  application 
of  nitrate  ;  the  beets  absorb  the  whole  of  the  fertilising 
matters  rapidly,  and  yield  an  immediate  return  in  the  form 
of  improved  quality  and  quantity.  The  utilisation  of 
these  liquids  is  very  important  for  European  agriculture, 
since  the  available  mineral  supplies  of  nitrates  are  rapidly 
becoming  exhausted. — J.  F.  B. 

Nitrogen  ;    Assimilation  of  elementary  by  azotobacter 

and   radiobacter.      J.    Stoklasa.     6th   Int.   Cong.    AppL 
Chem.  ;    Z.  angew.  Chein.,  1906,  19,  803. 

Azotobacter  chroococcum  has  a  greater  power  of  assimi- 
lating atmospheric  nitrogen  than  any  species  yet  studied. 
The  culture  media  may  contain  cither  mannitol  or  dextrose. 
In  the  latter  case,  it  is  always  necessary  to  add  a  little 
chalk.  The  author  is  unable  to  confirm  Beijerinck's 
statements  that  radiobacter  has  any  appreciable  power 
of  assimilating  atmospheric  nitrogen,  and  that  azotobacter 
in  co-operation  with  radiobacter  has  a  greater  assimilating 
power  than  in  pure  cultures ;  in  fact,  the  fixation 
of  nitrogen  was  less  in  the  mixed  cultures.  Radiobacter 
is  a  powerful  denitrating  organism  ;  it  reduced  70 — 79  per 
cent,  of  the  total  nitrogen  offered  to  it  in  the  form  of 
nitric  acid  to  the  state  of  free  nitrogen,  nitrous  acid  being 
an  intermediate  stage,  and  it  fixed  10 — 18  per  cent,  of  the 
total  nitrogen  (as  nitric  acid)  in  the  form  of  organic 
bodies,  chiefly  nucleo-proteids.  The  author  has  studied 
the  quantities  of  carbon  dioxide  evolved  by  the  respiration 
of     azotobacter    during    the     assimilatory     process.     The 
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of  respiration  took  place   between  the 
!  tlu>  10th  days,      ["he  average  q 

iml  by    1  grin,  i) 
,,,  34  i.i-  I  •27  :nih„  which  i-  .i  highei 

..  of  the  other  species  ;    /.'.  Hartiebi  ■_■  >  i 

idium 
nnlv    IMS   gnu,    mulct 
"ir.  when  grown  in  maimitol  or  dextro 

acids, 
ing  carbon  dioxide  and  hydi 
■  irtion  of  Hi"  latter  gas  is  oxidised  in  the  n 
state     The  pi  simil  it  ion  oi  element  u  j 

related   to   the   respiratory 

R,   and,   in    all   probability,   to    the   production    of 
ii   by  the   bacterium. — J.  F.  1>. 

QXBMAD   Patents. 

'■'         ■   from  jieat  and  the  like;    Process  for  the  manu- 
facture   of    a .     H.    S.    Gerdes.    jun.     tier.     Pat. 

170,  Jan.    17.    1002. 

.  such  as  peat  and  the  like,  Are  ti 
with  alkali  according  to  known   methods,  then  mi: 
the  moist  condition  with  alkali  silicates  or  pho 
both,  and  the  mixture  dried  and  ground. — A.  S. 

'inces;    Process  for    rendering 

H.  s.  Gerdes,  jun.     Ger.  Pat.  165,228,  Feb.  12,  1904. 

The  humus  substances  without  addition  of  organic 
nous  matter,  are  treated  in  the  moist  condition 
with  alkalis  or  alkali  carbonates  or  with  secondary  alkali 
phosphates,  especially  disodium  phosphate.  The  mass 
is  formed  into  heaps,  after  mixing,  if  desired,  with  silicates 
iphates,  or  both,  and  the  heaps  are  turned  over 
several  times  and  allowed  to  remain  until  putret 
tikes  place.     The  material  is  finally  dried  and  ground. 

—A.  s. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

sugar    industry  ;      The    .     U.S.A.    Dept.    of 

.    Bull.   59;    through  Bull.  Imp.  Inst..   1906,  4. 
55. 

The  demand  for  maple  sugar,  as  an  article  of  luxury,  is 

said  to  be  increasing  every  year,  but  the  competition  of 

cane  and  beet  sugar,   bad  seasons,  attacks  on  the  trees 

by  the   maple  worm,   and  destruction  of    the   forests    by 

lumbermen,  have  caused  a  great  shrinkage  in  the  producing 

'onsiderable  adulteration  with  glucose  is  also  said 

to  have  been  perpetrated  by  the  mixers.     The  output   in 

•    11,928,770  lbs.,  almost  one-third  less 

than  in  the  year  1S50.   The  sugar  maple  [Acer  sacc) 

and  the  black  maple  (.1.  saccharum  nigrum)  furnish  the  besi 

-  iccharine  sap  is  yielded  by  three  other 

in   maples  of  less  importance,  the  red,  silver  and 

Oregon  I.    rubrum,    A.    saccharinum    and    A. 

phyUum).—W.  P.  S. 

The  enzi/mes  of  the  .     J.  Stoklasa.     6 

Int.  Congr.  appl.  Chem.      Chem.-Zeit.,  1906,  30,  422. 

The    author    has    isolated    from    the    beetroot    enzymes 

characterised     as     oxydases,     invertase     and     glycolytic 

Aizymes.     The   glycolytic   enzymes    are   to   be   regarded 

as  respiration   enzymes   and   they   are   secreted    by    the 

living  protoplasm  both  in  the  normal  and  in  the  anaerobic 

on   of   the    beetroot.       They    set    up    alcoholic 

ition    in     dextrose     solutions,     in     presence     of 

aeid  as  an  antiseptic;  the  fermentation  frequently 

amediately  and   reaches  its   maximum   intensity 

•  aours.     The   products  of  fermentation  cons 

considerable    quantities    of    alcohol    and   carbon   dioxide 

together  with  smaller  quantities  of  lactic  and  acetic  acids. 

I  hours  an  evolution  of  hydrogen  is  observed,  even 

with  free   access   of  air.     The   breakdown   of  the  carbo- 

-  probably  takes  place  with  the  production  of  lactic 

acid,  alcohol  and  carbon  dioxide,  but  in  presence  of  air, 

acetic  acid  is  always  produced.     The  formation  of  formic 

acid  has  also  been  observed;    this  acid  is  probably  the 

source  of  the  hydrogen,  which  is  evolved  together  with 


on  dioxide. 
p  dedown  ..t  tli 
oxidised  in  the  naa  e 

I   i  lible  that  this  nascent   hydrogen  in  the  ohl 

ids   witn    pi 

l.i,  i ola  i      Buchner'a 
I'li-ii,  whi 

olase,    b  hioh    brii  ■'  ion  ; 

ic  e  tola       Buohnei 

.it  aoetio  acid,  and  Eoi  mil  i  i  ies  formic 

a  id.     .1.  K.  B. 

...    and    levulose;     Influence   of   dilution   and  the 

nee  of  other  sugar*  on  the  osazone  teat  for .     H. 

I '.  Sherman  and  K.  11.  Williams.     J.  Amer.  Chem.  Soc, 

i  in  in,  28,  629-  »■.:;_>. 

'.  c  is  shown  that  in  pure  dextrose  solutions,  when  te 

-•  ml  volume  with  lixed  amounts  of  phenyl- 
hydrazine  hydrochloride  and  sodium  acetate,  the  time 
required  for  the  precipitation  of  the  osazone  varies  with  the 
quantity  of  dextrose  present,  and  is  nearly  constant  for 
any  given  dilution.  Pure  levulose  solutions  exhibit 
similar  variations  with  concentration,  but  always  yield 
a  precipitate  of  osazone  in  about  one-third  the  time  required 
by  the  same  amount  of  dextrose.  From  invert  sugar 
solutions  the  osazone  pecipitates  almost  as  rapidly  as 
from  levulose  solutions  of  the  same  concentration.  The 
presence  of  1  per  cent,  of  sucrose  considerably  shortens 

lime  required  for  the  precipitation  of  osazone  from 

dilute   (about  0-1    per  cent.)   dextrose  solutions,    but    its 

scarcely  noticeable  in  levulose  solutions.     The 

pitation  is  affected  only  slightly  by  the  presence  of 
r  i tliTin.se.  Maltose  retards  the  precipitation  of  the  osazone 
from  dextrose  solutions,  and  interferes  less  seriously  in 
the  case  of  levulose  solutions;  lactose  influences  the  test 
in  a  similar  manner  to  maltose,  but  to  a  greater  degree. 
In  every  test,  the  same  quantities  of  reagents  were 
employed,  viz.,  04  grm.  of  phenyl  hydrazine,  0"6  grin,  of 
sodium  acetate  and  4  c.c.  of  water,  the  only  variable 
factor  being  the  amount  of  sugar  or  sugars  present. 

— W.  P.  S. 

Rhodeitol.     E.  Votocek  and  J.  Bulir.      Z.    f.    Zuckerind- 
Bohmen,  1906,  33,  332—339. 

The  methyl-pentose  "rhodeose"  is  obtained  from  the 
glueosidc  convolvulin,  or  by  the  less  expensive  method  of 
•ling  jalap  resin  with  warm  baryta  water  and  hydrolys- 
ie  extract  by  sulphuric  acid.  Rhodeose  is  reduced  very 
slowly  by  sodium  amalgam  in  acid  liquids,  but  the 
reduction  may  be  accelerated  by  maintaining  an  alkaline 
reaction  not  exceeding  0-5  per  cent,  of  caustic  soda.  The 
product,  rhodeitol,  crystallises  from  alcohol  in  white 
plates  with  a  silky  lustre  melting  at  153-.V  0.  In  aqueous 
solution  it  has  a  specific  rotatory  power  of  [a]D  = — 1*45  : 
or  in  a  10  per  cent,  borax  solution,  [<i]d  =  — 1*0°.  Its  solu- 
iu  96  per  cent,  alcohol  at  18-5°  C.  is  0391  grm.  per 
l"i  e.c.  When  oxidised  by  bromine  in  presence  of 
so  limn  carbonate  or  by  nitric  acid,  rhodeitol  yields  rhodeo- 
ketose,  no  aldose  sugar  bein<i  formed.  Rhodeitol  is  not 
oxidised  by  the  sorbose  bacterium  (compare  Bertrand,  this 
J..  1906,  144!  :  consequently,  since  this  bacterium  oxidises 
only  those  polyhydric  alcohols  of  a  certain  stereochemical 
type,  it  is  concluded  that  the  configuration  of  rhodecse 
may  be  represented  by  the  formula. 

CHO.HCOH.OHCH.(CHOH)2.CH. 
or  its  image.  Rhodeose  is  the  optical  antipodes  of  fucose; 
when  a  mixture  of  the  two  sugars  is  reduced  by  sodium 
amalgam,  an  inactive  alcohol,  r-rhodeitol  ( =  r-fucitol) 
is  produced  which  melts  at  lbV  C,  and  is  therefore  a 
true  racemic   compound. — J.  F.  B. 

Trehalose  ;  Determination  of in  trehnla.     P.  Harang. 

J.   Pharm.   Chim.,    1906,  23,   471—473. 
The  biochemical  method  for  the  determination  of  trehalose 
bv   means  of  the   ferment   trehalase  obtained   from  cul- 
tivations of  Aspergillus  niger  (this  J..  1906,  93)  has  been 
applied  to  the  determination  of  that  hexose  in  its  original 
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source,  trehala,  the  cocoons  of  Larinus  vidificans  (a 
species  of  beetle).  Three  authentic  samples  gave 
respectively  30-48,  -JT-10  and  23-48  per  cent,  of  trehalose 
calculated  on  the  dry  material,  a  larger  amount  than  that 
found  bv  other  investigators  eniploving  different  methods. 

— J.  O.  B. 


Beetroots  ; 


Manuring    oj    ■ 

XV.,  page  548. 


A.     Kausek. 


United  States  Patent. 

Sugar  machine,     O.  B.  Barth,  Loveland,  Col.     U.S.  Pat. 
S10.250.  Jan.  16,  1906. 


The  apparatus  consists  of  a  cylindrical  drum  placed  in 
a  vertical  position,  and  having  an  inner  perforated 
cylindrical  wall  at  a  short  distance  from  the  outer  solid 
wall.  The  annular  jacket  thus  formed  around  the  inner 
perforated  cylinder  is  divided  by  a  horizontal  partition 
into  upper  and  lower  compartments.  At  the  centre  of 
the  drum  there  is  a  revolving,  hollow,  perforated  drum, 
11  (sir  Fig.),  which  carries  on  its  outer  surface  a  spiral 
wing.  12,  which  scrapes  the  inner  perforated  wall  of  the 
containing  drum.  The  sugar  is  fed  into  the  annular  space 
between  the  two  perforated  walls,  and  is  carried  down- 
wards by  the  spiral  wing.  The  central  perforated  drum 
is  also  divided  horizontally  into  two  compartments. 
Steam  is  fed  into  the  upper  compartment  of  this  drum 
through  the  pipe,  21,  and  '"  blue  water  "  is  fed  into  the  lower 
compartment  through  the  pipe,  9.  The  outermost  jacket 
of  the  drum  is  connected  in  both  compartments  with 
vacuum  pipes,  6.  The  syrup  is  sucked  into  the  jacketed 
space  under  the  action  of  the  vacuum,  whilst  the  purified 
siiL'ar  is  discharged  at  the  bottom  through  a  valve  plate, 
13— J.  F.  B. 
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(Continued  from  page  491.) 

Ilydrmj  ■'•    in    malt   analysis;    The  diastatic  eal'i 

'       8  of .     H.  van  Laer.     J.  Inst.  Brewing,  19( 

12.  313—338. 
In  order  to  determine  the  catalytic  power  of  malt,  3  grn 
of  the  very  finely  ground  sample  are  placed  in  an  Erlt  I 
meyer  flask  fitted  with  a  lateral  tube.  The  flask  I 
clamped  in  an  inclined  position  with  the  meal  in  the  up] 
part  of  the  bottom,  and  '25  c.c.  of  a  solution  containi  : 
3-4  per  cent,  of  hydrogen  peroxide  are  introduced  in  suB 
a  manner  that  contact  with  the  malt  is  avoided.  Tl 
flask  is  then  closed,  the  side-tube  is  connected  with! 
Hem  pel  burette,  and  the  zero  is  adjusted.  The  time  i 
noted,  the  contents  of  the  flask  are  mixed  by  agitation  11 
10  seconds,  and  the  volume  of  gas  liberated  in  five  minuil 
is  noted.  This  volume  is  taken  as  a  measure  of  the  cataly  i 
power  of  the  malt.  The  hydrogen  peroxide  soluti| 
must  lie  free  from  acid,  and  should  be  freshly  prepail 
every  day.  being  standardised  by  permanganate.  1* 
fineness  of  grinding  and  the  temperature  have  a  grij 
influence  on  the  results;  the  apparatus  containing  i|| 
reagents  should  be  warmed  to  20°  C.  in  a  water-h  i 
before  mixing.  The  catalytic  activity  of  barley  difl'l 
from  that  of  malt  in  the  fact  that  the  volumes  of  oxyj  i 
evolved  in  the  periods  after  the  first  five  minutes,  decs 
far  more  rapidly  in  the  case  of  malt  than  in  that  of  bar! , 
i.e.,  the  malt  catalase  is  more  rapidly  destroyed  by  * 
hydrogen  peroxide  than  barley-catalase.  The  cataly  I 
activity  of  barley  increases  during  germination  and  decrea  I 
during  the  kilning  of  the  malt.  During  kilning  it  undij 
goes  two  sudden  falls,  one  during  the  drying  of  the  gn I 
malt,  in  the  first  24  hours,  and  another  during  the  fill 
curing.  There  is  a  continued  production  of  catall 
during  the  first  24  hours  of  kilning,  but  the  net  resuli 
a  loss  during  that  stage.  The  catalytic  activity  of  • 
infusion  follows  the  same  variations  as  that  of  the  gn  i 
except  in  the  case  of  raw  barley  and  kilned  malt,  whl 
only  yield  a  small  proportion  of  their  catalase  to  r 
infusion.  Catalytic-  activity  generally  runs  parallel  t 
diastatic  activity;  certain  divergencies,  however,  oecj 
some  of  which  are  referable  to  the  fact  that  diast:  i 
activity  is  determined  in  infusions  and  catalytic  acthf 
in  the  powdered  grain  :  thus  steeliness  would  lower  i 
diastatic  activity  of  an  infusion  owing  to  imperil 
extraction  of  the  diastase  present.  In  very  old  nl 
the  catalytic  activity  may  have  disappeared  whfls  i 
certain  amount  of  diastatic  activity  is  retained ;  I 
two  are  not  identical.  Catalytic  activities,  as  determil 
in  the  above  maimer,  may  be  divided  into:  Low.  1 — j 
medium,  39 — 72;  and  high,  above  72.  If  the  rotalj 
powers  of  the  standard  wort  be  classified  as :  li 
[alp  below  115°,  and  high,  [a]rj  above  120°,  the  ml 
can  be  classified  according  to  the  indications  of  tt 
catalytic  activities  and  the  rotatory  powers.  Generif 
in  normal  cases,  a  high  catalytic  activity  correspi  l 
with  a  low  rotatory  power  of  the  wort  and  with  liijr 
attenuated  beers.  When  the  results  of  both  dt« 
minations  are  reconcilable,  the  conclusion  as  to 
probable  attenuation  of  the  beer  is  confirmed.  \\ 
the  results  are  contradictory,  it  is  best  to  trust  to 
for  the  catalytic  activity,  except  in  those  cases  w 
the  rotatory  power  is  too  high  in  comparison  with 
catalytic  activity.  A  high  catalytic  activity  and  a 
specific  rotatory  power  would  indicate  inferior  modifica 
of  the  malt,  since  the  diastase  would  be  present  in  1 
quantities,  but  not  readily  available  in  an  ordinary  infu.- 
A  low  catalytic  activity  occurring  with  a  low  spt 
rotatory  power  would  indicate  a  large  percentage  of  n 
formed  sugars  cr  great  friability  of  the  malt.— J.  F.  J 

Yeasts;   Top-fermentation  and  bottom-fermentation 
Studies    en    variation    and    heredity.     E.    C.    Har  B 
Cent.    Bakt.     (Attn.    2).    1905,    15:     Woch.    f.    B 
190(5,  23,  220—221. 

The    question    of    the    change    of    type    from    bot 
fermentation    to    top-fermentation   yeast  and    i 
has   frequently    been   raised,    and   various   isolated 
have     been    recorded,     but     without     any    satisfa. 
explanation.     The   author    has    made    experiments 
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it  bottom-fermentation  yeast,  Saccharomyces  txirbidant 
'JiptoideuA  II.),  by  sowing  a  trace  of  yeast  in  a  thin 
layer  i>i  beer  wort  ami  storing  the  cultures  at  a  temperature 
of  0-S  C.  tor  three  to  five  months.  At  the  end  of  that 
time  sowings  wit.'  made  from  the  product,  with  the 
result  that  both  the  tirst  and  all  the  subsequent  sub. 
cultures  were  found  to  ha<  e  a  pronounced  top-fermentation 
character.  This  circumstance  «as  explained  in  the 
following  experiments.  It  was  found  on  analysis  that 
the  original  yeast  could  be  split  up  into  two  portions, 
oni-  consisting  wholly  of  rolls  of  bottom-fermentation 
type,  and  tin'  other  wholly  of  cells  of  top-fermental 
type.  When  the  cells  of  l>oth  types  wore  treated  separately 
at  a  low  temperature,  as  described  above,  the  hottom- 
larmentation  rolls  did  not  multiply  at  0*5°  <'..  whei 
the  top-fermentation  colls  showed  a  considerable  repro- 
duction at  that  temperature.      In  sub-cultivations  of  the 

treated  colls,  it  was  found  that  the  typo  had  1 a  pre- 

I   absolutely   unchanged   both   in   the   treated   cells 

themselves  and  in  their  descendants.      Thus  in  the  original 

experiment,  the  action  of  the  low  temperature  had  not 

really   brought   about    a   change   of  type,    but    had   only 

caused  a  selective  multiplication  of  the  top»fermentation 

-  originally  present.     The  wine  yeast  S.  .Johnnnisberg 

II.,  generally  regarded  as  a  bottom-fermentation    yeast, 

similar  results.     In  the  same  way,  on  analysis,  the 

top-fermentation  yeast,  .S'.  ealidus  {8.  Pastorianus  HI.), 

found  to  contain  3  per  cent,  of  cells  with  a  bottom- 

fermentation  character.      These  cells  were  separated  and 

treated    under    various     conditions    favourable    to    top- 

fermentatiou    for    ft    period    extending    over    two    years, 

but  neither  the  original  cells  nor  their  descendants  could 

be  induced  to  show  any  variation  in  type. — J.  F.  B. 

n tents  of  certain  .     G.  Heinzel- 

mann.     Jahrb.  Ver.  Spiritus-Fab.  Deutseh..  6,  21 — 22; 
Woch.  f.  Brau.,  1906.  23.  22s. 
The  author  has  obtained  the  following  results  from  the 
analysis  of  the  two  varieties  of  distillery  yeast,  race  II. 
and  race  XII.,  cultivated  in  wort  from  the  same  brewing  : 


Eace  n. 


Race  XII 


per  cent. 

Water T'i-7 

Pry  substance    23*3 

u  the  <irv  su                     9-90 

nous  matter,  as  albumin  (on  the 

_  dry  substance  i      43-34 

Xon-riitrogenous  matter  (on  the  dry  sub- 

41-59 

Composition  of  the  ash — 

Phosphoric  acid 54-41 

l.imc 0-95 

Magnesia 4-S6 


per  cent. 
73-7 
26- 

8-13 

50-2S 
46-76 

52-72 

0-60 

4-79 


Analj  -  .  given  of  a  "  Lufthefe  "  (yeast  propa- 

gated by  aeration)  and  of  the  yeast  crop  obtained  from 
a  vat  fermented  with  it.  The  "  Lufthefe  "  showed  a 
very  high  albumin-content.  60-20  per  cent,  on  the  dry 
substance,  but  in  spite  of  this  its  fermentative  power, 
as  indicated  by  the-  volume  of  carbon  dioxide  evolved 
under  standard  conditions,  was  very  much  lower  than  that 
of  the  skimmed  yeast-crop  which  contained  only  50  - 
per  cent,  of  albumin. — J.  F.  B. 

■'  ;     Relations   of   oxygen,    and   of    movement    of   the 
nutrient  solution  to  the  increase  and  fermenting  power 

of .     L.  Xathan  and  YV.  Fuchs.     Z.  ges.  Brauw., 

29.    226—234,    243—252,    282—289,    299—304, 
-320. 
The  authors  give  a  critical  account  of  previous  publica- 
tions dealing  with  the  influence  of  oxygen  on  the  growth 
I    fermentation    by,    yeast.     From    the   results    of 
their  own  experiments,  which  are  very  comprehensive  in 
character,    the    following    conclusions    are    drawn:     (1) 
:nd  by  Buchner,  an  abundant  supply  of  oxygen 
•appreciable  favourable  influence  on  tlie  fernienta- 
tive|actn  it  v  ot  yeast,  but  only  stimulates  the  budding  of  the 
cells.     (2)  In   a    nutrient    solution   free   from   oxvgen,   a 
small  amount  of  the  latter  endows  the  yeast  with  fresh 
fermentative   power,    but    does   not   cause   budding.     (3) 
Regular  motion  of  the  liquid  accelerates  the  fermentation 


i.y  producing  large  rarfac I 

and   causes   tie-   growth   ••'    in   increased 
quantity  ol  well-nourished,  active  yeast.    (4)  The  amount 

it  bed  by  a  nutritive  lolul  ioi 
ol  that  neoeasary  for  the  fermentation.     (6)  By  dunio 
nig  the  ner.item  ..r  the  oxygen  ci intent  of  the  liquid,  the 
increase  in  the  amount  o 
of  the  solution  can  be  annulled.    The  Cermentation  is 

then   effected    in    a    shorter    time    and    without    any    con- 
siderable amount  of  extract  being  given  up  to  the  w 
I  he  carbon  dioxide  produced  during  terra 

0  ipahle    of   Himiniahing     to   a   slight   extent,    the    bu 
power  of  the  yeast,  but  it  has  no  influence  on  the  termenta- 
tive  aetivityol  the  cells,  provided  the  latter  are  sufficiently 

well  supplied  with  food.  (7)  If  the  shaking  be  continued 
beyond  a  certain  limited  time,  the  fermentative  and 
budding  powers  cease,  and  the  yeast  dies. 

The   paper  is  accompanied   by  a  chronological   li-t    of 
publications  on  the  subject. — T.  H.  P. 

Alcoholic  fermentation  without  cells;   Action  of  peroxydase 

on .     A.  Bach,    lier.,  1906,  39.  1664 

Sre.AR  solutions  were  submitted  to  the  simultaneous 
action  of  zymase,  peroxyda.se  and  hydrogen  peroxide  to 
ascertain  whether  under  these  conditions  an  oxidation  of 
the  carbohydrate  or  any  of  its  degradation  pro  1 
place.  It  was  found  that  the  hydrogen  peroxide  is 
quantitatively  converted  into  oxygen  by  the  catalase 
in  the  yeast  ;  further  that  active  peroxydase  markedly 
retards    the     alcoholic     fermentation,     whereas     peroxy- 

<  dase  solution  which  has  been  rendered  inactive  by 
boiling,  as  also  hydrogen  peroxide  in  the  absence  of 
peroxydase.  are  without  any  action  on  the  fermentation. 
The  presence  of  peroxydase  and  hydrogen  peroxide  has 
no  effect  on  the  acidity  of  the  fermented  liquid.  The 
retarding  action  of  peroxydase  as  measured  by  the  pro- 
duction of  carbon  dioxide  during  fermentation  varies 
with  different  preparations,  but  is  always  very  marked  ; 
in  some  experiments  the  reduction  in  the  amount  of 
carbon  dioxide  produced  is  of  the  same  order  as  the 
decrease  in  the  power  of  the  zymase  to  liberate  oxygen 
from  hydrogen  peroxide,  but  when  more  active  peroxy- 
dase preparations  are  used,  the  yeast  zymase  is  much 
more  affected  than  the  catalase.     Bearing  in  mind  thai 

i  yeast  is  one  of  the  few  organisms  which  do  not  contain 
a  peroxydase,  the  retarding  action  of  peroxydase  on  the 
phenomenon  of  alcoholic  fermentation  without  cells  is 
of  particular  interest,  and  it  would  appear  that  the 
splitting  up  of  sugar  into  carbon  dioxide  and  alcohol  and 
the  presence  of  a  peroxydase,  are  incompatible. — E.  F.  A. 

Alcoholic    fermentation    without    cells  :      Fat        / 

catalase    in    .     A.    Bach.     Ber.,    1906,    39.    1669— 

1670. 

Parallel  experiments  were  carried  out  in  which  zymase. 
prepared  by  the  acetone  method,  was  allowed  either  to 
ferment  a  sugar  solution  or  to  undergo  autolysis,  and  the 
activity  of  the  catalase  remaining  in  each  solution  was 
tested  from  time  to  time.  It  was  found  that  the  amount 
slowly  diminished  as  autolysis  proceeded,  whilst  during 
the  sugar  fermentation  the  process  of  decomposition 
much  more  rapid.  Dilution  of  the  zymase  increased  the 
rate  of  destruction  of  the  catalase  in  either  case. 
Xo  definite  relationship  could  be  established  between  the 
amount  of  catalase  in  the  yeast  and  its  fermentative 
:ty.  — E.    F.   A. 

Catalase  ;    Influence  of  peroxydase  on  the  action  of . 

A.  Bach.  Ber..  1906,39,  1670—1672. 
Although  in  sugar  solutions,  during  fermentation  with 
zymase,  the  activity  of  yeast  catalase  falls  off  more 
rapidly  in  presence  of  active  peroxydase  than  in  that  of 
the  boiled  enzyme,  it  is  shown  that  at  30*  C  vegetable 
(yeast)  catalase  is  not  harmed  by  prolonged  contact  with 
active  peroxydase.  In  the  case,  however,  of  animal 
catalase  from  ox  liver  an  increase  in  the  activity  was  at 
tirst  observed  on  adding  active  peroxydase,  though  after 
4S  hours'  contact  there  was  no  difference  in  the  activity 
of  the  catalase  preparations  to  which  fresh  and  boiled 
peroxydase  solutions  had  been  added  respectively.  Xo 
explanation  is  at  present  offered  for  the  difference 
observed  in  the  case  of  sugar  solutions. — E.  F.  A. 
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Fermentation   industries  7     The    present    position   of    the 

British .     J.  L.  Baker.     Pharm.  J.,  1906.  76,  439— 

442;  465—467;  496—498. 
Tfe  author  describes  the  fermentation  processes  of  the 
beer,  spirit  and  cider  industries  of  this  country,  discussing 
more  particularly  the  question  of  pure  yeast  cultivated 
from  a  single  cell  in  relation  to  these  industries.  The 
processes  of  isolating  single  cells  from  mixtures  of  yeast 
and  of  cultivating  the  isolated  colonies  in  the  Hansen- 
Kiihle  aseptic  propagating  apparatus  are  described  in 
detail.  This  process  has  been  successfully  carried  out 
in  practical  brewing  by  the  author  for  a  considerable  time. 
He  finds  that  the  stock  of  single-cell  yeast  tends  to  become 
contaminated  in  brewery  work  after  three  to  five 
successive  runs.  This  difficulty  is  surmounted  by  taking 
regularly  fresh  cultures  from  the  Hansen  apparatus, 
propagating  these  cultures  in  a  small  tun  of  250  galls, 
capacity  and  fortifying  the  slightly  contaminated  stock 
of  pitching  yeast  with  the  contents  of  this  tun.  In 
this  way  the  predominance  of  the  pure  culture 
yeast  is  assured.  The  pure  yeast  system  has  been 
applied  chiefly  for  the  fermentation  of  mild  ale  worts. 
The  obstacle  which  has  stood  in  the  way  of  the  general 
adoption  of  pure-culture  yeast  for  the  preparation  of 
top-fermentation  beers  in  this  country  has  been  the 
difficulty  of  obtaining  natural  conditioning  by  secondary 
fermentation.  This,  however,  does  not  apply  to  running 
ales  destined  for  quick  consumption.  In  the  author's 
opinion  there  is  no  sharply-defined  line  between  primary 
and  secondary  fermentation  requiring  the  activity  of  two 
different  types  of  yeast ;  the  process  is  more  probably 
a  continuous  one.  With  single-eel!  yeast,  after  the  violent 
primary  fermentation  ends,  the  residual  yeast  becomes 
for  the  most  part  quiescent.  During  the  resting  period 
the  hydrolytic  enzymes  in  the  yeast  cell  undergo  some 
modification  and  become  active,  since  it  has  been 
observed  that  the  fermentative  energy,  as  measured  by 
the  evolution  of  carbon  dioxide  and  the  loss  of  gravity, 
becomes  once  more  apparent.  This  recurrence  of  activity 
is  more  marked  in  some  races  of  yeast  than  in  others. 

In  the  whisky  industry,  practically  nothing  has  been 
done  in  the  way  of  applying  pure  single-cell  yeast  for  the 
fermentation  of  the  worts,  although  the  system  is  fully 
established  in  Continental  distilleries.  In  view  of  the 
intimate  dependence  of  the  quality  of  the  spirit  on  the 
volatile  by-products  of  fermentation,  attention  to  the 
selection  of  the  most  suitable  races  of  yeast  for  the 
production  of  the  more  valuable  amongst  these  by-products 
ought  to  yield  profitable  results.  At  present  most  pot- 
still  distillers  obtain  their  yeast  from  a  neighbouring 
brewery. 

Lastly,  the  author  refers  to  the  successful  use  on  the 
Continent  of  pure  cultures  of  fine-vintage  wine  yeasts  for 
the  fermentation  of  cider  musts. — J.  F.  B. 

Bops  ;    Extraction  of by  solutions  of  various  mineral 

salts.     J.  Heron.     J.  Inst.  Brewing,  1906,  12,  300—301. 

In  these  experiments  10  grms.  of  hops  were  digested  at  the 
boiling  temperature  with  900  c.c.  of  solutions  of  the 
various  salts  containing  21  grains  per  gallon  for  one  hour. 
The  liquids  were  then  made  up  to  1005  c.c.  and  filtered, 
and  the  extracts  were  examined.  The  following  results 
are  recorded : — 


Analysis  of 

Salt. 

Extract 
per  cent. 

Colour  in 

4  in.  cell 

total  units 

colour. 

Bed. 

Yellow. 

Flavour. 

Sodium  chloride  . . 

18 

7-2 

1-2 

6-0 

Pleasant] 

Calcium  chloride  . . 

17 

5-7 

1-2 

4-5 

Sodium  sulphate  . . 

16 

6-8 

1-3 

O'O 

Bank 

Potassium  sulphate 

16 

— 

— 

— 

Harsh 

Magnesium  sulphate 

16 

6-2 

1-2 

5-0 

Pleasant 

Calcium  sulphate.. 

17 

6-5 

1-5 

5-0 

Sodium  carbonate 

19 

10-9 

1-9 

9-0 

Potassium  carbonate 

18 

11-6 

2-6 

9-0 

Calcium  carbonate 

18 

11-2 

2-8 

8-4 

Distilied  water   . . . 

20 

4-7 

1-1 

3-6 

Pleasant 

Tintometer  7    The  use  of  LoviboncCs  .     J.  L.  Baker 

and  H.  F.  E.  Hulton.  J.  Inst.  Brewing,  1900,  12, 
302—304. 
The  authors  have  observed  that  when  Lovibond's 
tintometer  is  employed  for  the  determination  of  the 
colour  of  worts,  the  results  are  liable  to  vary  according 
to  the  position  of  the  instrument  and  the  manner  in 
which  the  light  falls  upon  it.  When  the  readings  are  taken 
with  the  opal  glass  reflector  directly  facing  a  window 
(north  light),  the  results  are  very  much  lower  than  when 
the  illumination  is  from  behind  or  from  the  side.  The 
readings  with  a  back  or  side  illumination  correspond 
well  with  those  taken  with  a  front  illumination  when  the 
top  light  is  cut  off  by  covering  over  the  space  between 
the  cell  and  the  reflector.  The  above  discrepancies,  so 
noticeable  in  the  case  of  malt  worts,  are  not  observed  when 
the  liquid  in  the  cell  is  a  mild  or  pale  ale.  The  authors 
have  observed  that,  in  the  case  of  malt  worts  with  a  front 
light,  the  readings  are  about  half  a  degree  higher  when 
the  malt  extract  is  on  the  left-hand  side  of  the  standard 
field  than  when  it  is  on  the  right-hand  side.  Caramels 
and  black  malt  extracts  are  very  difficult  to  match  with 
the  "  52 "  series  glasses.  When  a  liquid  cannot  be 
matched  with  a  single  glass,  it  is  desirable  that  one  of  the 
compound  glasses  should  be  as  near  as  possible  to  the 
intensity  required. — J.  F.  B. 

Beer  i    Xitrogenous  substances  in  .     O.   Miskovsky- 

Z.  ges.  Brauw.,  1906,  29,  309—312. 

The  author  describes  the  methods  he  adopts  to  determine 
the  various  nitrogen  compounds  in  beer  and  gives  the 
following  results  obtained  : — 


F.   B. 


1  litre 
of  beer 
contains. 


100  grms.  of 

dry  matter 

of  beer 

contain. 


Total  nitrogen   

Albuminoid    nitrogen    (according    to 

Bumpier) 

Albuminoid    nitrogen    (according     to 

Stutzer)     

Ammonia-nitrogen 

Nitrogen  coagulated  by  magnesia  . . . 

Amide-nitrogen 

Amino-acid     nitrogen     (according    to 

Stanek)    

Xanthine-nitrogen    

Choline-nitrogen 

Betaine-nitrogen 

Arginine-nitrogen 

Histidine-nitrogen   

Lysine-nitrogen    


grins. 
0-308 

0-188 

0-112 
0-010 
0-045 
0-015 

0-036 
0-013 
0-009 
0-004 
0-002 
0-001 


Albumins  (according  to  Bumpier) 

„  Stutzer) 

Choline 

Betaine    

Arginine,  about 

Histidine,  about 

Lysine   


1-175 
0-700 
0-078 
0-033 
0-005 
0-002 


grms. 
0-833 

0-509 

0-303 
0-027 
0-122 
0-041 

0-097 
0-035 
0-024 
0-011 
0005 
0-003 


3-185 
1-894 
0-211 
0-089 
0-015 
0-006 


— T.  H.  P. 

Beers :     Darkening   of   pale   .     C.    Bleisch    and   K. 

Runck.     Z.    ges.    Brauw.,    1906,    29.    277— 2S2. 
One  of  the  fundamental  factors  to  which  the  darkening  of 
pale  beers  is  due  is  the  presence  of  a  large  amount  of 
calcium     carbonate     in     the     brewing     water.     Calcium 
sulphate,  on  the  other  hand,  favours  the  formation  of  a 
pleasant    greenish-yellow    colour    in    the     beer.     Alkali 
carbonates  also   cause   darkening,   but  these   compounds 
seldom  occur  in  brewing  waters.     The  darkening  of  pale 
beers  may  hence  be  obviated  by  the  use  of  gypsum,  by 
thoroughly  boiling  the  brewing  and  sparge  liquors,   and 
also   by  employing   a   thin   mash.     Badly   coloured   and, 
especially,  old  hops  should  be  avoided.     The  darkening  ;s 
strongly"  aided  by  aerating  the  wort  and  maintaining  it 
at  a  high  temperature,  particularly  in  presence  of  call 
carbonate.     Long   standing   of   the   wort   and    pum; 
especially  with  centrifugal  or  capsule  pumps,  also  incn 
the  colour  owing  to  the  aeration  they  effect.     The  employ- 
ment of  deep  coppers  is  also  detrimental.     Iron  cop] 
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have,  in  general,  no  influence  on  t  he-  colour  of  the 
nor.  in  nil  probability,  have  copper  ones,  and  no  diflt 
in  tins  respect  can  be  observed  between  fire  and 
healing      T.  II.  P. 

Brandy  fermented  by  beer-yeast  and  cask-lees:    Improve- 

in- nt    of     the     favour    of    .      (;.     Eeinzelmann. 

Jahrb.    ver.   Spirit.    Fabr.    Deutach.,   6.  •_'_':     Woch.    i. 
Bran.,  1906,  S3.  227. 

The  brand v  obtained  had  an  alcoholic  Btrength  of  -17  jkt 
ccni.,  a  turbid  appearance  and  a  sharp,  irritatin 
and  was  not  suitable  for  drinking  purposes,  nitration 
through  <har,  oal  or  distillation  from  alkali  did  not  bring 
about  the  desired  improvement  in  quality.  On  the  other 
hand,  when  the  brandy  was  treated  with  oxidising  agi 
Buch  as  hydrogen  peroxide  and  subsequently  distilled  with 
alkali,  the  flavour  was  much  improved. — J.  F.  B. 

Cloud;/  beer;    Bacteriological  investigation    of  .      M 

Ogawa.     Eiscc   Saikingaku  Jiho,   1904.   1,   Xo.  2;    Z. 
ges.  Brauw..  1906,  29.  308. 

Thk  author  lias  examined  27  bottles  of  beer  of  six  different 
kinds  on  the  appearance  of  turbidity.  Along  with  yeast, 
he  found  generally  very  common  bacteria,  such  as  the 
potato  bacillus,  hay  bacillus,  brown  potato  bacillus,  &c. 
In  only  74  per  cent,  of  the  beers  investigated  was  a 
thread  fungus  found  as  the  cause  of  the  turbidity.— T.  H.  P 

Distillery    washes  :     Analysis    of    fermented    .     H. 

Hanow.     Z.  Spiritusind.,  1906,  29,  180—181. 

The  analysis  of  a  fermented  wash  should  include  a  micro- 
scopic examination,  and  determinations  of  the  attenuation, 
aciditv.  presence  or  absence  of  diastase,  alcoholic  contents 
and  the  presence  of  fermentable  carbohydrates  (see  also 
this  .1.,  1904,  263).  The  author  tabulates  the  results  of 
the  analysis  of  IS  samples  of  fermented  washes  (potato) 
and  discusses  their  bearing  as  regards  the  detection  of  the 
causes  of  defects.  If  the  density  of  the  filtered  wash 
exceeds  Is  Balling,  the  attenuation  may  be  regarded  as 
poor.  The  process  of  examination  consists  in  removing 
the  alcohol  by  evaporation,  neutralising  any  excessive 
acidity,  adding  diastase  if  the  original  wash  was  defective 
in  this  respect,  and  fermenting  under  favourable  conditions 
with  pure  yeast.  Poor  attenuations  due  to  bad  fermenta- 
tions will  be  accompanied  by  high  acidities  (above  0-8°);  | 
the  excessive  acidity  may  also  cause  a  destruction  of  the 
diastase.  Diastase  may  be  absent  even  from  well  attenu- 
ated washes,  but  it  is  generally  present  in  such  cases. 
Under  the  conditions  described  above,  even  well  attenu- 
ated washes  will  yield  a  further  quantity  of  about  0-3 
per  cent,  of  alcohol.  If  a  larger  quantity  be  obtained, 
the  original  attenuation  will  have  been  poor  and  the  fault 
will  be  traced  either  to  bad  fermentation,  indicated  by 
high  acidity,  or  to  insufficiency  of  diastase  in  the  original 
wash.  If  a  further  yield  of  alcohol  cannot  be  obtained, 
and  if  the  original  attenuation  was  poor,  the  cause  may  be 
attributed  to  the  presence  of  unfermentable  matters  in 
the  potatoes  or  to  the  formation  of  such  substances  by 
over-steaming. 

Vinasses  should  not  contain  more  than  0-1  per  cent,  of 
alcohol ;  their  acidity  ranges  from  0-5°  to  0-9°,  and  their 
solid  extract  from  5-0  to  5-6  per  cent.  A  high  acidity 
indicate  s  souring  of  the  vinasses  after  cooling,  owing  to 
bacterial  action.  Sour  or  imperfectly  fermented  or 
distilled  vinasses  cause  diseases  in  cattle.  It  is  recom- 
mended that  vinasses  for  fodder  should  be  boiled  under 
pressure  after  distillation. — J.  F.  B. 


J.  Stoklasa.     XVI., 


Sugar-beet  ;  The  enzymes  of  the ■ 

page  549. 

Carbon  dioxide ;   Diffusion   of  through   caoutchouc. 

Grunmach.     XIIIC,    page  547. 

English  Patent. 

Zaciic  acid  ;    Method  for  manufacturing  for  technical 

purposes.  E.  A.  Mislin.  Prague,  and  L.  Lewin,  Vienna. 
Eng.  Pat.  10.43(3.  May  18,   1905. 

SwsFr.  Pat.  355,520  of  1905  ;  this  J.,  1905,  1248.— T.  F.  B. 


Fkench  Patent. 

Amylaceous   materials;     Treatment   and   fermentation   of 

by  muecdinac  and  other  fen  E.  Del 

Fr.  Pat.  361,030,  v..  .  ■  10,  1905. 

The  grain  is  steriliser  I  and  steeped  by  heating  «rith  water 
and  a  little  acid  for  an  hour  al  the  boiling  tempera 
agitation  '  filtered  air.     I  he 

mixture  ia  then  boiled  under  a  pn  hcres 

in  a  convertor  for  a  short  time  until  the  star.  Ii  is  tern 
soluble.     The  mash  is  then  pumped  through  a  sterilised 
refrigerator,  and  when   it   is    sufficiently  asses 

into  the  saccharifying  vessel  where  it  i  usual 

.tic  manner  with  tl  rment    The  sacchari- 

fying vessel  is  capable  of  holding  several  charges  from 
convertor  which  are  admitted  in  succession.  This  vessel 
only  requires  sterilising  when  it  is  first  started  ;  it  is  never 
emptied  completely,  the  residue  from  one  charge  serving 
to  inoculate  the  next.  The  development  of  the  yeast  is 
effected  in  a  similar  manner  in  another  vessel  under 
aseptic  conditions,  and  when  violent  fermentation  has 
begun,  the  mash  is  discharged  into  wooden  tuns  where 
fermentation  is  completed  under  ordinary  conditions. 

—J.  F.  11. 

Gekman  Patent. 

Grains,  e.g.,  of  maize,  which  have  not  been  subjected  to  a 
preliminary  treatment ;    Process  for  the  rapid  steaming 

of for  use  in  the  spirit  and  pressed  yeast  industries. 

H.   A.  Hiibner.     Ger.   Pat.    166,628,   May   19,   1904. 

The  grains  are  charged  as  rapidly  as  possible  into  a  steamer 
containing  boiling  water,  and  provided  with  two  steam- 
pipes  ;  the  steamer  is  then  hermetically  closed,  and  a 
strong  current  of  steam  is  introduced  through  the  lower 
steam-pipe  in  order  to  raise  the  pressure  directlv  to  2 — 3 
atmospheres,  after  which  the  steaming  is  completed  by 
gradually  further  raising  the  pressure  to  four  atmosphi 
According  to  another  claim,  steam  under  pressure  is 
introduced  at  first,  and  then,  after  some  time,  the  upper 
steam-pipe  is  closed,  and  the  steam  which  has  collected  in 
the  upper  part  of  the  steamer  is  allowed  to  escape,  the  lower 
steam-pipe  being  kept  open  throughout  the  process. 

—A.  S. 


XVIIL— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  493). 

(A.)— FOODS. 

Gliadin  ;   Optical  rotation  and  density  of  alcoholic  solutions 

of  .     W.    E.   Mathewson.     J.   Amer.   Chem.   Soc., 

1906,   28,   024— 62S. 

The  results  given  show  that  the  specific  rotation  of  gliadin 
in  70  per  cent,  to  75  per  cent,  alcohol  is  practically  inde- 
pendent of  the  gliadin  concentration,  but  with  70  per 
cent,  to  SO  per  cent,  alcohol  it  decreases  with  the  increase 
of  the  alcohol  concentration.  Increase  of  temperature 
between  the  limits  20° — 45°  C.  produces  a  slight  increase 
in  the  specific  rotation  ;  a  sample  of  gliadin  had  a  specific 
laavo-rotation  at  20°  C.  of  91-3°  which  at  45"  C.  rose  to 
93-6°.  The  change  in  specific  gravity  of  gliadin  solutions 
for  such  differences  as  would  be  met  "with  in  flour  analysis 
is  not  large,  and  determinations  of  gliadin  in  flour  from 
the  density  of  the  alcoholic  extract,  as  recommended 
by  Fleurent  (this  J.,  1901,  941),  cannot  be  made  with 
any  approach  to  accuracy. — W.  P.  S. 

English  Patents. 

Gluten  in  the  dry  state ;    Process  and  apparatus  for  the 

production    of    .     L.    A.     Morel.    Meaux.     . 

Eng.    Pat.    13,948,    Julv    6,    1905.      Under    Int.    Conv., 
July  6.  1904. 

Ske  Fr.  Pat.  344,631  of  1904  ;  this  J.,  1904, 1232.— T.  F.  B. 
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Flour  or  grain  :   Treatment  of and  apparatus  therefor. 

H.  H.  Lake,  London.  From  Nordvke  and  Marmon  Co., 
Indianapolis,  Ind„  U.S.A.  Eng.  Pat.  23.391,  Nov.  14, 
1 .105. 

See  Fr.  Pat.  359,771  of  1905  ;  this  J.,  1900.  492.— T.F.B. 

Alimentary,  medicinal  or  like  substances  ;    Production  of 

protective  or  preservative  coatings  or  casings  for  . 

E.  Donard  and  H.  Labbe.  Paris.  Eng.  Pat.  1474, 
Jan.  19,  1906.     Under  Int.  Conv.,  Jan.  25.  1905. 

See  addition  of  Jan.  25,   1905,  to  Fr.   Pat.  320,027  of 
1902;    this  J.,   1905,  853.— T.F.B. 

[Mill:]  Separators  ;  Centrifugal  liquid .     G.  de  Laval, 

and  E.  E.  F.  Fagerstrom,  Stockholm,  Sweden.  Eng. 
Pat.  5859,  March  10,  1900. 


The  claim  is  for  the  introduction  of  a  horizontal  plate,  e, 
disposed  below  the  conical  division  plate,  6,  but  not  extend- 
ing as  far  as  the  latter,  for  the  purpose  of  preventing 
the  milk  which  is  fed  down  the  central  pipe,  a,  and  flows 
out  of  the  openings,  d,  under  the  cone  6,  into  the  drum 
c,  from  mixing  with  the  cream  which  tends  to  collect 
under  the  plate,  e.  Tubes,  /,  passing  through  both  the 
plates,  e,  and  b,  are  provided  to  allow  the  cream  to  pass 
from  beneath  the  plate  e,  to  the  upper  part  of  the  drum 
c,  where  it  flows  away  through  the  cream  outlet. — W.  H.  C. 


French  Patents. 


Vegetables  ;  Preservation  of . 

300,866,  March   V 


L.  Fontaine. 
.   1905. 


Fr.  Pat. 


The  vegetables,  such  as  peas,  beans,  &c,  are  immersed 
for  from  five  to  ten  minutes  in  boiling  water  containing 
from  i  to  3  thousandths  of  their  weight  of  sodium 
aluminate.  The  latter  forms  a  stable  green  lake  with  the 
chlorophyll  contained  in  the  vegetables. — W.  P.  S. 

Mill;  cream,  and  analogous  substances  ;    Process  of  treat- 
ing   .     A.  T.  Pfeiff.     Fr.  Pat.  360,654,  Dec.  19,  1905. 

The  fat  of  milk,  it  is  stated,  consists  partly  of  large,  soft 
globules  and  partly  of  smaller,  waxy  globules,  the  latter 
tending  to  reduce  the  quality  of  the  butter  obtained  from 
the  milk  or  cream.  In  order  to  soften  the  waxy  globules 
and  remove  dissolved  gases  from  the  milk  or  cream,  with 
a  view  to  obtaining  an  improved  quality  of  butter,  the 
liquid  is  alternately  heated  to  near  its  boiling  point  and 
then  cooled,  while  kept  in  continuous  movement,  in  a 
current  of  purified  air.  The  liquid  is  preferably  treated 
in  thin  layers,  to  expedite  the  heating  and  cooling,  and  thus 
obviate  deterioration  in  the  flavour  owing  to  prolonged 
treatment. — H.  B. 


Mill: ;  Process  for  the  preservation  of ,  for  a  short  time. 

P.  Breteau.     Fr.  Pat.  360,679,  Dec.  19,  1905. 

The  fresh  milk  is  placed  in  suitable  receptacles  and  a 
slow  current  of  an  inert  gas.  such  as  carbon  dioxide,  passed 
through  it.  The  supply  of  gas  is  then  cut  off,  and  the 
milk  subjected  to  as  low  a  pressure  as  possible.  Alter 
repeating  these  operations  a  second  time,  the  milk  is 
heated  to  a  temperature  of  about  40"  C,  under  reduced 
pressure.  Carbon  dioxide  is  then  again  admitted,  the 
receptacles  are  hermetically  closed  and  cooled.  Milk 
preserved  in  this  manner  will,  it  is  claimed,  remain  fresh 
for  about  15  days.— W.  P.  S. 

Milk  powder  and  milk  products.     G.   A.    Kammermann. 
Fr.  Pat,  360,764,  Dec.  21,  1905. 

Mn.K,  either  alone  or  mixed  with  cocoa,  sugar,  coffee, 
&c.  is  evaporated  at  a  temperature  below  100°  C.  The 
condensed  product  obtained  is  then  further  dried  on  hot 
rollers  heated  to  a  temperature  below  100°  C,  the  rollers 
being  so  worked  that  when  they  have  made  a  half  revolu- 
tion, the  film  of  dry  milk  is  removed  by  a  scraper. — W.P.S. 


Wheal ;    Process  for  cleaning . 

Pat.  360,659,  Dec.  19, 


W.   R. 

1905. 


Reid.     Fr. 


The  grains  are  intimately  mixed  with  finely  powdered 
slaked  lime  or  other  substance  before  being  subjected 
to  the  action  of  a  winnowing  machine,  the  object  being  to 
destroy  sticky  substances  which  cause  dirt,  &c,  to  adhere 
tenaciously  to  the  grains.  About  1  part  by  volume  of 
lime  to  400  parts  of  grain  is  a  suitable  quantity  to  emplov. 

—W.P.S." 

Eggs  and  egg-containing   substances;    Process  of  drying 

.     J.   R.   Hatmaker.     Fr.   Pat.   361,117,   Dec.   26, 

1905.     Under  Int.  Conv.,  Jan.  2.  1905. 

See  Eng.  Pat,  28  of  1905 ;   this  J.,  1905,  1319.— T.F.B. 


Albuminoid  rich  in  nitrogen  and  phosphorus  ;  Extraction  of 

an  ,  from  the  marc  of  grapes.     G.  E.  Jacquemin. 

Fr.  Pat.  361,125,  Dec.  28,  1905. 

The  waste  substance,  such  as  the  marc,  stones,  &c,  of 
grapes,  is  ground,  dried,  freed  from  oil.  and  then  macerated 
with  soft  water  for  some  days.  The  liquid  portion  is 
decanted,  heated  to  a  temperature  of  50°  C.,  and  allowed 
to  settle.  The  precipitate  formed  is  collected  and  dried 
under  reduced  pressure.  The  residue  left  after  the 
maceration  is  pressed,  mixed  with  its  own  weight  of  sand 
and  2  per  cent,  of  its  weight  of  sodium  carbonate,  and  then 
treated  with  boiling  water  acidulated  with  hydrochloric 
acid.  Sufficient  acid  must  be  used  to  make  the  solution 
feebly  acid  in  reaction.  The  solution  is  concentrated, 
treated  with  lime  water  and  sodium  acetate  until  practi- 
cally neutral,  and  the  precipitate  which  forms  collected, 
dissolved  in  water  and  purified  by  recrvstallisation. 
The  precipitate  is  finally  dissolved  in  water  and  added 
to  the  filtrate  from  the  first  precipitate.  The  resulting 
turbid  liquid  is  dialysed  and  the  residue  mixed  with  the 
first  precipitate. — W.  P.  S. 


(B.)— SANITATION  ;     WATER    PURIFICATION. 

Air  which  extinguishes  flame  ;    Analysis  of  a  sample  of 
.     B.  Blount,     Analyst,  1900,  31,  144—145. 

The  air  in  a  large  cold  storage  was  found  to  be  incapable 
of  supporting  combustion  as  it  contained  only  17-5  per 
cent,  of  oxygen  by  volume.  At  one  part  of  the  room  was 
the  shaft  of  a  disused  well  up  which  passed  a  strong  current 
of  air,  evidently  coming  from  some  neighbouring  tunnels 
where  compressed  air  was  in  use.  The  escaping  air  from 
these  tunnels  passed  through  ground  containing  pyrites, 
which  removed  some  oxygen,  before  finding  a  vent  up  the 
well-shaft.  Ordinary  air  when  kept  in  contact  with  the 
mud  obtained  from  the  bottom  of  the  shaft  was  completely 
deprived   of  its  oxygen. — W.  P.  8. 
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BnoUSH  Patent. 

•'..;   issuing   from    smoke  funnels,    chimntya   and   the 

lib-:    /m/<r."  for  laying P.    Keetner, 

Lille.  France.     Eng.  Pat.  9649,  May  5,  1906. 

\\  liter  or  -tram  according  to  the  temperature,  is  injected 
Into  the  smoke  gases  which  are  then  passed  through  a 
mixing  fan.  As  the  smoke  cools,  the  strain  condenses  on 
the  solid  particles  of  soot,  &c,  and  causes  them  to  become 
heavier,  s,,  that  they  are  said  to  be  deposited  almost 
Immediately   after   leaving   the   funnel. — W.  H.  C. 

I'nited  States  Patents. 

Air  /nr  n  spiration  purposi  s  :  Apparatus  for  re-oxygenating 
M.    Bamberger,  F.  Bock  and  F.  Wan.. 
Vienna.     D.S.   Pat.  819,704,  .May  1,  L906. 

Eng.  Pat.  '.Us:,  0f  I'm:,  :  this  J..  1905,  1027.— T.  F.  B. 

qt  or  tin-  like  :   Scroti  for .     F.  Brunotte.  Ham- 
burg, Germany.     U.S.  Pat.  819,720,  May  8,  1906. 
See  Eng.  Pat  11,231  of  1903  ;  this  J.,  1905.  1250.— T.  F.  B. 

French  Patent. 

Water  i    Process  and  apparatus  for  introducing  reagents 

lor  the    purification   of   .     J.    Overhoff.     Fr.    Pat. 

360,397,  Feb.  22,  1905. 
The  water  to  be  purified  flows  from  a  reservoir,  placed 
some  height  above  the  other  parts  of  the  apparatus, 
through  a  pipe  into  the  lower  part  of  a  vessel  containing 
milk  of  lime.  This  vessel  is  closed  and  has  the  shape  of  an 
inverted  cone.  The  water  is  thus  saturated  with  calcium 
hydroxide,  and  arrives  at  the  top  or  wider  part  of  the 
i  clear  solution,  which  is  conducted  downwards 
through  a  pipe  to  the  bottom  of  a  cylindrical  vessel, 
where  it  receives  the  addition  of  dilute  sodium  carbonate 
solution.  The  latter  is  contained  in  a  separate  narrow 
cylinder,  from  which  it  is  forced  into  the  main  cylinder 
by  the  pressure  of  water  derived  from  the  reservoir. 
When  required,  the  milk  of  lime  may  be  renewed  in  the 
conical  vessel  by  cutting  off  the  water  supply  and  opening 
■  tap  at  the  bottom  of  the  vessel.  Part  of  the  contents 
flow  out,  reducing  the  pressure  in  the  vessel.  The  tap 
en  closed  anil  a  fresh  supply  of  milk  of  lime  drawn 
in  at  the  top  of  the  vessel  through  a  tapped  pipe  from  a 
lime  tank.  Similar  means  are  provided  for  re-filling  the 
sodium  carbonate  cylinder.  The  supply  of  sodium 
carbonate  solution  is  regulated  by  a  tap  on  the  pipe 
conveying  it  to  the  main  cylinder.  The  treated  and 
settled  water  passes  from  the  top  of  the  main  cylinder  into 
a  collecting  tank.— W.  P.  S. 

(C.)— DISIXFECTAXTS. 

Disinfecting  action  ;  Relations  between  chemical  constitution 

and  .     H.  Beehhold  and  P.  Ehrlieh.     Z.  physiol. 

Chern.,    1906,    47,    173—199.     Chem.    Centr.,    1906,    1, 
1444—1445. 


The  experiments  were  confined  to  phenol  and  its  deriva- 
.1  allied  substances,  and  the  disinfecting  action  was 
studied  chiefly  on  diphtheria  bacilli,  but  also  on  other 
pathogenic  bacteria  (B.  coli,  pyocyanaeus,  typhi,  Strep- 
tococci and  Staphylococci!.  It  was  found  that  the 
introduction  of  halogens  (chlorine  and  bromine)  into  the 

fmeuol  molecule,  increases  the  disinfecting  effect  of  the 
atter  ;  1  mol.  of  monobromophenol  has  the  same  effect  on 
diphtheria  bacilli  as  500  mols.  of  phenol.  The  disinfecting 
power  is  also  increased  by  the  introduction  of  alkyl  groups 
into  phenol  or  its  halogen  derivatives,  and  also  by  the  union 
of  two  phenol  residues,  either  directly  or  by  a  connecting 
group  such  as  CH2,  CHUH,  CHOCHg,  i'HuC>H3.  The  union 
of  two  phenol  residues  by  a  CO  or  SU2  group,  or  the  intro- 
duction of  a  COUH  group  into  the  phenol  molecule  has 
an  injurious  effect  on  the  disinfecting  power.  The 
following  new  disinfectants  are  described  : — Tetrabromo-o- 
cresol  prevents  the  development  of  diphtheria  bacilli 
at  a  dilution  of  1:200,000,  and  kills  the  organisms  in  less 


than  two  minutes  when  used  ai  a  I  per  [I 

has  little  toxic  effect  at  the  dilations  mentioned  Tetra- 
ohloro-  and  tetrabromo-o  diphenol  also  destroy  diphtheria 
bacilli  in  lesi  than  two  minutea  in  I  per  oent.  solution, 
and  prevent  their  development  at    i    lilution  ol  1:64 

iromodihydroxydipl  rbinol  is  practically  oon- 

.us:  in  1  ]"  lution  it  destroys  diphtheria 

bacilli  in  from  two  to  more  than  10  minutes,  and  prevents 
development  of  tho  bacilli  at   a  dilution  of  1:20 

\.  8. 


Inftuena  of  organic  matter  on  the  •  iflcaey 

M.    W.     lily tli.      Analyst,    1906,    31, 


Disinfectants  ; 
of   certain 
150—155. 

I'm:  experiment)!  here  recorded  have  particular  regard  to 

the  influence  which  even  small  quantities  of  oi 
matter  have  on  the  comparative  germicidal  values  of 
otants  of  tho  phenol  class.  The  disinfectants 
dear)  with  are  phenol,  cresols,  "  Id."  "  Cyllin,"  resorcinol 
and  pyrogallol.  From  the  results  given,  it  is  seen  that 
the  higher  phenols  suffer  a  great  loss  of  efficacy  when 
mixed  with  fat.  albumin  or  feces  and  urine,  but  that  the 
influence  is  mucli  less  in  the  case  of  phenol  itself.  The 
germicidal  value  of  a  disinfectant,  acting  on  a  "  naked  " 
organism  gives  little,  if  any,  indication  of  its  value  in  the 
presence  of  organic  matter.  In  some  experiments  with 
worms  of  equal  weight,  it  was  found  that  the  time  taken  to 
kill  them  by  means  of  5  per  cent,  solutions  was  : — Phenol, 
half  a  minute  ;  cresols  (ortho.  meta  and  para),  three- 
quarters  of  a  minute  ;  resorcinol,  3  minutes  :  pyrogalloL 
5  minutes  ;  '"  Izal  "  and  "  Cyllin  "  over  Id  minutes.  The 
poisonous  nature  of  phenol,  resorcinol  and  pyrogallol 
seems  to  be  decreased  as  hydroxy!  groups  are  introduced, 
and  is  directly  proportional  to  the  germicidal  value. 
Taking  phenol,  cresols,  "  Izal  "  and  "  Cyllin,"  the  germi- 
-  Ida]  value  appears  to  be  in  inverse  proportion  to  the 
poisonous  nature  ;  but  phenol  and  cresols.  which  lose  but 
little  germicidal  value  when  mixed  with  milk,  are  highly 
toxic,  whilst  "'  Izal  "  and  "  Cyllin  "  which  lose  about  80 
per  cent,  of  their  germicidal  value  when  mixed  with  milk, 
are  but  little  toxic.  The  supposition  that  a  poisonous 
albumin- phenol  is  formed,  the  act  of  union  killing  the 
organism,  is  supported  by  the  fact  that,  although  resorcinol 
gives  a  copious  precipitate  with  albumin,  it  suffers  but 
little  loss  of  germicidal  value.  It  appears  impossible  in  the 
phenol  class  to  combine  a  low  toxic  value  with  a  high 
Germicidal  value  in  the  presence  of  much  organic  matter. 

— \V.  P.  S. 

French  Patent. 

Disinfection,  cL-c.  ;    Process  and  apparatus  for  ,  and 

for  the  production  of  formaldehyde  [from  burnt  sugar]. 
E.  Rouquier.  Fr.  Pat.  360,476,  Feb.  24,  1905. 
Sugab  or  other  carbohydrate  is  heated  in  a  metallic  dish 
above  which  is  placed  a  dome-shaped  cover  containing 
several  horizontal  sheets  of  wide-meshed  copper  gauze, 
fitted  one  above  the  other  to  a  central  rod.  The  gases 
produced  by  the  combustion  of  the  sugar  pass  through 
the  metallic  sheets,  which  have  a  catalytic  action,  and 
are  then  allowed  to  enter  the  room,  &c,  to  be  disinfected, 
or  are  passed  through  water  to  form  an  antiseptic  solution. 
Formaldehyde  may  be  separated  from  the  latter.  Several 
forms  of  apparatus  constructed  on  the  above  principle 
are  described. — \Y.   P.   S. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  494. J 

Paper  and  pulp  mill  effluents.     J.  H.  Vogel.     Papier-Zeit., 

1906.  31,  1278—1280,  1314—1316  and  1355. 
The  author  expresses  the  opinion  that  the  effluents  from 
paper  mills  may  as  a  ride  be  quite  suitably  discharged 
]  into  a  river  of  moderate  size,  provided  the  suspended 
matters  be  previously  removed.  The  organic  matters 
solved  in  these  effluents  arc  derived  from  the  washing 
of  rags  or  straw  and  similar  pulps  ;  they  are  considerably 
dduted  bv  the  purer  waters  from  the  paper  machine  and 
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are  favourablv  influenced  from  a  hygienic  point  of  view 
hv  the  residues  of  bleaching  materials  they  contain. 
The  effluents  are  not  highly  putreseible.  but  the  discharge 
of  any  considerable  quantity  of  fibrous  matter  into  the 
streams  is  injurious  to  fishes  and  vegetation.  The 
effluents  from  sulphite  wood-pulp  mills,  on  the  other 
hand,  are  verv  objectionable,  and  no  satisfactory 
process  exists  'for  their  purification.  These  liquors 
contain,  in  addition  to  the  sulphur  derivatives,  con- 
siderable quantities  of  sugars  which  afford  nutriment  for 
the  srowth  of  a  fungus.  Spharotilus  natans,  in  the  streams. 
Hofer  has  shown  that  it  is  the  fermentable  hexose  sugars, 
principally,  which  give  rise  to  this  growth.  Numerous 
attempts  "have  been  made  to  treat  the  liquors  by  the 
same  process  as  is  employed  for  the  bacterial  purification 
of  sewage,  but  the  sulphur  compounds  have  such  an 
inhibitive  action  on  the  bacteria  that  no  purification  is 
effected  in  the  beds.  The  author  thinks,  however,  that 
if  the  liquors  were  first  treated  for  the  precipitation  of 
sulphites,  and  were  then  subjected  to  putrefaction  in  a 
septic  tank  with  the  addition  of  sewage,  something  might 
be  effected  by  this  process.  Some  mills  dilute  their 
liquors  and  run  the  effluent  continuously  day  and  night 
into  the  stream  ;  but  Hofer  considers  that  less  harm  is 
done  by  discharging  the  whole  of  the  liquors  at  once, 
intermittently,  provided  the  stream  is  a  large  one,  since 
the  fungus  growths  are  thereby  nourished  for  a  shorter 
time.  The  so-called  continuous  settling  arrangements 
do  not  remove  the  suspended  matters  so  efficiently  as 
sedimentation  in  tanks  ;  in  these,  after  12 — 15  hours, 
the  liquors  only  contain  10 — 12  mgrms.  of  suspended 
matter  per  litre."  In  soda-pulp  mills,  only  the  more  dilute 
washings,  containing  10  per  cent,  of  the  total  wastes, 
have  to  be  discharged.  In  small  streams  these  liquors 
give  rise  to  the  accumulation  of  algse.  They  should, 
however,  be  quite  amenable  to  treatment  on  the  bacterial 
system  after  a  preliminary  putrefaction  in  a  septic  tank, 
which  would  also  serve  for  the  removal  of  the  fibrous 
matters  by  sedimentation. — J.  F.  B. 

United  States  Patent. 

Strawboard ;      Process     of     making P.      Prins, 

Minneapolis,  Minn.  U.S.  Pat,  819,595,  May  1,  1906. 
Straw  is  chopped  into  short  lengths  and  placed  in  a  closed 
boiler  with  quicklime  in  the  proportion  of  0-06  lb.  per  lb.  of 
straw.  Steam  under  a  pressure  of  about  five  atmospheres 
is  then  introduced  and  the  mixture  of  straw  and  lime  is 
kept  in  agitation  for  about  3i  hours.  The  pulp  is  then 
ground  up  into  a  homogeneous  mass  and  is  beaten, 
filtered  and  made  into  sheets  in  the  usual  way. — J.  F.  B. 

French  Patents. 

Sulphite  liquors  ;  Preparation  oj  strong and  apparatus 

therefor.     G.    Turk.     Fr.    Pat,    361,071,    Dec.    9,    1905. 
VII.,  page  537. 

Paper  pulp  ;    Process  and  apparatus  for  preparing  . 

P.   Couper.     Fr.   Pat,   361,005,   Dec.   29,   1905.     Under 
Int.  Con  v.,  Feb.  10,  1905. 

See  Eng.  Pat.  2774  of  1905  ;  this  J.,  1905,  1251.— T.  F.  B. 

Silk ;    Process  for  the  manufacture  of  artificial  .     P. 

Germain.  Fr.  Pat.  360.395,  Feb.  22,  1905.   V.,  page  532. 

Celluloid  :     Son-inflammable    .     H.    Lagneau,    E.    J. 

Xebel  and  M.  E.  Vignes.     Fr.  Pat.  360.912,  March  18, 
1905. 

Fouk  parts  of  a  supersaturated  solution  of  magnesium 
sulphate  are  treated  with  2-5  parts  of  amyl  acetate, 
containing  1  part  of  camphor,  and  1  part  of  nitrocellulose 
is  added.  The  nitrocellulose  dissolves  and  the  solution 
floats  on  the  top  of  the  aqueous  layer.  The  whole  is  then 
thoroughly  incorporated  together  and  the  celluloid  is 
produced  in  sheets  under  the  action  of  heated  rolls.  A 
large  number  of  other  salts,  capable  of  resisting  heat  and 
extremely  soluble  in  water,  can  be  employed  instead  of 
the  magnesium  sulphate.  The  celluloid  obtained  is 
stated  to  be  transparent  and  non-inflammable. — J.  F.  B. 
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Cocaine  hydrochloride  ;  Decomposition  of on  keeping. 

P.   Breteau.     J.   Pharm.  Chim.,   1906,  23,  474—476. 


A  specimen  of  cocaine  hydrochloride  15  years  old  was 
found  to  have  decomposed  into  methyl  benzoate,  free 
benzoic  acid,  and  ecgonine  hydrochloride.  This  decom- 
position is  attributed  to  the  presence  of  a  trace  of  water 
in  the  lamellar  form  of  crystals  characterising  the  salt 
in  the  earlier  years  of  its  commercial  production.  The 
granular  crystalline  hydrochloride  of  the  present  day 
is  perfectly  anhydrous  ;  but  it  should  be  carefully  pre- 
served from  contact  with  any  trace  of  moisture  to  obviate 
decomposition. — J.   O.  B. 

Aconite  root }    Variahility  in  potency  of  .     Chevalier 

and  Bardet.  Bull.  gen.  de  Therap.  (Paris),  1905, 
150,  713.  Pharm.  J.,  1906,  76,  471. 
The  amount  of  total  alkaloids  in  aconite  root  is  generally 
from  0-2  to  0-5  per  cent.,  but  Chevalier  found  in  a  sample 
from  North  America,  0-378  per  cent,  of  crystalline  aconitine 
and  0-583  per  cent,  of  an  amorphous  base  having  the 
m.  pt.  204-5°  C.  and  the  optical  rotation  of  japaconi- 
tine.  An  extract  made  from  this  root  by  the  method 
of  the  Codex  would  contain  50  mgrms.  of  alkaloids  in 
1  grm.  instead  of  the  usual  25  mgrms.  The  morphological 
characters  of  the  root  agreed  in  every  particular  with 
those  given  in  the  official  (Codex)  description.  Bardet 
states  that  aconite  root  from  the  Zinal  Valley  is  much 
more  toxic  than  that  from  the  Vosges. — A.  S. 

Lichen     substances.     W.      Zopf.     Annalen,      1906,     346, 
82—127. 

The  author  gives  descriptions  of  the  principal  constituents 
of  the  following  varieties  of  lichens.  Rhizoplaca  chryso- 
leuca  (Sm.)  Zopf.  ;  Rhizoplaca  opaca  (Ach.)  Zopf.  ; 
Lecanora  stdphurea  (Hoffm.)  Ach.  ;  Biatora  Lightfcotii 
(Sm.)  /.  commutata  (Ach.)  ;  Biatora  granulosa  (Ehrh.) 
Mass.  ;  Blastenia  Jungermanniae  (Vahl)  ;  Cladina  rangi- 
ferina  (L. )  Wainio ;  Cladina  destricta  (Nyl.)  ;  Cladina 
silvatica  (L.)  Hoffm.  ;  Cladina  silvatica  (L.)  Hoffm.  var. 
spumosa  Florke ;  Haematomma  leiphacmum  (Ach.) ; 
Haematomma  porphyrium  (Pers.)  ;  Haematomma  coc- 
cineum  (Dicks);  Parmdia  Mougcolti  Schaerer;  Lepraria 
catidelaris  Schaer.  A  note  on  rhizocarpinic  acid  is  given, 
and  a  full  description  of  diploscmstesic  acid. — F.  Shdn. 

Terpenes  and  essential  oils,  "8th  communication.     Pinene 

series.     0.  Wallach.     Annalen,  1906,  346,  220—247. 
Pinocarveol.  C\0H15OH,  is  obtained  by  treating  pinyl- 
amine  with  sodium  nitrite  and  excess  of  acetic  acid.     It 
is  a  colourless  liquid,  boiling  at  100° — 102°  C.  at  12  mm. ; 

sp.  gr.  0-980  at  1S°  C.  ;    n£  =14988  ;    M,  45-52.       This 

value  of  M  (the  molecular  refraction)  agrees  with  that 
calculated  for  an  alcohol  with  one  ethylene  linkiny.  On 
oxidation  with  chromic  acid,  piuocarveol  yields  a  certain 
amount  of  pinocarvone,  C^HnO,  which  is  not  the  ketone 
correspondiuc  to  nitrosopinene.  When  purified  through 
the  semicarbazide  (m.  pt.  204°  C),  pinocarvone  boils  at 
95°  C.  at  12  mm.,  and  has  the  sp.  gr.  0"9S4  at  20°  C  ; 

n       =1-5050 ;    and   M,   45  21.       Both    pinocarveol    and 

pinocarvone  give  pinic  acid  on  oxidation  with  perman- 
ganate. In  the  transformation  of  pinylamine  into  pinocar- 
veol, the  double  bond  moves  from  the  ring  to  the  side- 
chain.  There  is  every  reason  to  believe  that  an  optically 
active  pinocarveol  is  present  in  the  essential  oil  of 
Eucalyptus  globulus  (this  J.,  _1905,  1029).  The  ketone 
corresponding  to  nitrosopinene"  is  carvopinone,  C10HuO, 
which  is  obtained  in  small  quantities  by  treating  nitro- 
sopinene with  oxalic  acid.  Carvopinone  boils  at  94° — 
96°  C.  at  12  mm.  and  from  it  small  glistening  prisms 
of  a  semicarbazone  are  obtained,  which  do  not  melt 
below    300°    C.      Reduction    with    sodium    and    alcohol 
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fives     pinocamphono     C)0H,aO.      When     treated     with 
ydroxylaniine,  carvopinone  gives  a  substance  strongly 
resembling    nitrosopinene.     It    nitrosopinene   be  rei 
witli    lino    and    glacial    acetic    acid,    pinylamine    and    a 
saturated   ketone,    pinocamphone   are    produced.      Pino- 
caiiiphoue  boils  at  ST     C.   at    12   nun.   and   gives  a  semi- 
me,    m.  pt.    '208°   C-,   and   dibrompinocamphone, 
.'1„!(,ir.r..i>.    m.    pt.     118°— 119°    C.      It    is    very 
towards  acids.     Chromic  acid  oxidation  produces  n-pinonic 
acid,  :md  an  isomeride  of  camphorio  arid,  m.  pt.   186° — 
The  constants   of   pinylamine  have  been  again 
ined;  sp.  gr.     0-9400  at  20°  C,  0-9440  at  15    I  -  : 

n20^  =  1-6036  :    n1^  =  1-6062  :    M,  47-53,  47-64       The 

value  of  M  corresponds  to  one  ethylene  bond.  Oxidation 
of  pinvlamine  by  permanganate  in  the  cold  produces 
none  and  an  acid  C9HuOJ.  If  pinene  is  treated 
with  nitrous  acid  and  reduced  with  zinc  and  acetic  acid. 
aminoterebeiitln »ne,  (  JjjHjjN,  is  produced.     The  base  from 

J-pineuo  has  the  sp.gr..  0-9325  at  19°  C. ;   n  ^    =  1-49C0  ; 

<iD  =  — 1°37'.  The  base  from  Z-pinene  has  the  sp.  gr.  0-9320 
orf> 
.;  u  =1-4057;  and  aD  =— 1°55'.  On  oxida- 
tion with  chromic  acid,  cuminic  aldehyde  and  cuminic 
acid  are  produced.  It  appears  that  the  amino-group  is 
attached  to  the  side  chain  in  aminoterebenthene  and  that 
the  base  is  the  derivative  of  a  mothene-terpene,  probably 
nopinene. — F.  Shds. 

Terpenes  and  essential  oils,  19th  communication.  Cyclo- 
hexanone  series.  O.  Wallach.  Annalen,  1906,  346, 
949—265. 
This  paper  includes  the  following.  Comparative  beha- 
viour of  1.2-,  1.3-,  and  1.4-cyclomethylhexanones.  Con- 
stitution of  the  isoximes  of  1.3-cvclomethylhexanone. 
Isoximes  from  trimethylcyclohexanone.  Isomerism 
amongst  the  bases  derivable  from  1.3-methylevclohexanone. 

— F.  Shd.v. 

Terpenes  and  essential  oils,  80th  communication.  Iso- 
earvoxime,  carvoline  and  isomerism  of  oximes 
0.  Wallach.     Annalen,  1906,  346,  266—285. 

This  paper  deals  with  isocarvoxime  and  its  bromine 
addition  products,  also  its  reduction  to  carvoline.  If  the 
amino  group  in  carvoline  be  replaced  by  chlorine  and  the 
resulting  compound  oxidised,  p-acetvl-chloro-toluene  is 
produced. — F.  Shdn. 

£ucalyptus  staigeriana,   F.    v.   M.,  and  its  essential  oil; 

The  lemon-scented   ironburk .     R.   T.   Baker  and 

H.  G.  Smith.     Pharm.  J.,  1906,  76,  571—572. 

Eucalyptus  staigeriana  is  a  small  tree  found  in  Queens- 
land, the  leaves  of  which  yield,  on  distillation,  2-5  per 
cent,  of  a  mobile  oil  having  a  light  lemon-yellow  colour, 
and  a  verv  aromatic  odour,  quite  different  from  that 
of  ordinary  eucalyptus  oil.  The  oil  has  the  sp.  gr.  0-8708 
M  16  C,  optical  rotation  [a]v  =  —  43-T  ;  refractive 
index  at  16°  C,  1-4S71  :  it  is  not  soluble  in  six  volumes 
of  80  per  cent,  alcohol  by  weight,  and  a  slight  turbidity 
remains  even  with  eight  volumes.  The  principal  con- 
stituents are  as  follows :  J-linionene,  60-00 ;  geraniol, 
UW2  ;  geranyl  acetate,  8"32  ;  and  citral,  16-00  per  cent. 
The  oil  is  interesting  as  being  the  first  eucalyptus  oil 
ia  which  I-lirnonene  has  been  found. — A  S. 


Bael-housia  citriodora ;    Oil  of  .     J.  C.  Umney  and 

C.   T.   Bennett.     Chem.   and  Drug.,   1906,  68,   73S. 

The  oil  of  Baekhousia  citriolora  now  being  placed  on  the 
market  in  quantity,  has  the  following  characters  :  Sp.  gr., 
0-895— 0-896 ;  refractive  index,  1-4889 ;  aldehydes 
! principally  citral),  94 — 95  per  cent.,  as  determined  by 
on  with  sodium  bisulphite.  The  oil  is  either 
optically  inactive  or  slightly  losvo-rotatory  ;  it  is  soluble 
in  2i — 3  volumes  of  70  per  cent,  alcohol,  and  distils 
almost  entirely  between  215°  and  230°  C.    The  characters 


of   the   first   and   last    fractions   obtained   on   distillation 
are  as  follows  :  — 


Residue 
(5  per  cent.) 


The  oil  should  not  be  confounded  with  that  obtained 
from  Eucalyptus  citriodora,  which  latter  consists  almost 
entirely  of  citronellal.     (See  also  this  J.,  1905,  689,  749.) 

—A.  8. 

Rosemary  oil.     E.  J.  Parry   and   C.  T.  Bennett.    Chem. 
and  Drug.,  1906,  68,  671. 

The  authors  have  examined  oils  distilled  from  authentic 
specimens  of  rosemary  herbs  from  Spain  and  France, 
and  the  results  show  that  contrary  to  the  opinion  gener- 
ally held,  genuine  oils  may  be  laevo-rotatory,  or  if  dextro- 
rotatory, may  yield  laevo-rotatory  fractions  on  distillation. 
In  France  the  oil  is  usually  distilled  from  plants  collected 
after  the  flowering  period  (February  and  March)  and 
dried  for  about  eight  days  in  the  sun,  but  in  Spain  distil- 
lation is  carried  on  throughout  the  year  and  with  both 
fresh  and  dried  herbs.  The  fresh  herb  yields  from  0-4  to 
0-76  per  cent,  of  oil,  whilst  the  dried  herb  yields  about 
1  per  cent,  of  oil  of  finer  quality.  The  results  obtained 
with  three  typical  samples  of  oil  are  shown  in  the  follow- 
ing table : — 


1  (Spanish,. 


2  (rrcuch).  |  3  (French). 


60%) -Heaves 

0-917 

0-807 

0-914 

+  5°  30' 

—8°  30' 

—3° 

Esters,  as  bornyl  acetate 

3.2% 

3-0% 

3-6% 

Total  borneol 

19-7% 

10-9% 

13-5% 

Optical  rotation  of  first 

10%  on  distillation  at 

100  mm 

—1 

— 12°  3V 

10° 

The  oils  were  fractionally  distilled  at  100  mm.  pressure, 
and  eight  fractions,  each  10  per  cent,  of  the  original 
quantity,  collected.  With  sample  Xo.  1,  the  first  three 
fractions  were  laevo-rotatory  and  the  others  dextro- 
rotatory, whilst  with  Xos.  2  and  3  all  the  fractions  were 
laevo-rotatory.  The  laevo-rotatory  constituent  (I- pinene) 
is  present  in  larger  quantity  when  the  stalks  are  used 
with  the  leaves  for  the  preparation  of  the  oil ;  the  leaves 
alone  yield  an  oil  with  a  finer  odour  and  containing  more 
borneol  than  when  both  leaves  and  stalks  are  employed. 

—AS. 

Borneol    and    bornyl    acetate    from    pinene    hydrochloride. 

J.  Houben.  Ber.,  1906,  39,  1700—1702. 
The  author  claims  priority  over  Hesse  in  the  formation 
of  borneol  from  pinene  hydrochloride  by  the  action  of 
free  oxygen  on  pinene-magnesium  hydrochloride  (this 
J.,  1906,  390).  Bornyl  acetate  can  be  obtained  by 
treating  pinene-magnesium  hydrochloride,  after  oxidation, 
with  acetic  anhydride. — F.  Shdx. 

Serol   and  its   preparation   from  linalool.     O.    Zeitschel. 
Ber.,  1906,  39,  1780—1792. 

The  work  of  the  author  and  previous  observers  on  the 
action  of  acetic  anhydride  or  other  acid  reagents  on 
linalool  shows  that  linalool  suffers  isomeric  change  into 
uerol  as  well  as  into  geraniol  and  terpineol.  Geraniol 
and  nerol  are  most  probably  space  isomerides,  the  follow- 
ing being  their  respective  formulae  : — 

CH3.C.CH2.CHe.CH:C(CH,)t 
CIi,(OH).C.H 

Geraniol. 

CH3.C.CH2.CH2.CH:C(CHs)2 
H.clCHj,.OH 
XeroL 
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These  formuls  are  confirmed  by  the  fact  that  terpin 
hydrate  is  more  rapidly  formed  from  nerol  than  from 
geraniol.  It  follows,  also,  that  citral  b  is  the  aldehyde 
of  nerol.  and  citral  a  the  aldehyde  of  geraniol.  Linalool 
(Barbier's  licarhodol)  was  heated  to  140°  C.  with  acetic 
anhydride.  The  product  on  saponification  yielded 
geraniol  and  nerol.  The  same  products  were  obtained  by 
using,  instead  of  acetic  anhydride,  formic  acid  or  acetic 
acid  with  sulphuric  acid,  or  dilute  mineral  acids.  Citral 
was  reduced  with  sodium  amalgam  in  alcohol,  the  solution 
being  kept  slightly  acid,  nerol  and  geraniol  being  thus 
formed.  If  nerol  is  oxidised  with  chromic  acid  some 
citral  is  obtained.  Geraniol,  linalool  and  nerol  are  all 
more  or  less  converted  into  terpin  hydrate  on  prolonged 
shaking,  the  relative  velocity  being  l(geraniol):5(linalool): 
9(nerol). — F.  Shdx. 

Xerol  :    Identity   of  artificial   and   natural .     H.    v. 

Soden    and    \V.    Treff.     Ber..    1906,    39.    1792 — 1793. 

(See  this  J.,  1900,  334.) 
Xerol  was  prepared  by  the  action  of  acetic  anhydride 
and  sodium  acetate  on  linalool.  This  was  purified  from 
geraniol  by  the  method  used  to  obtain  pure  nerol  from 
oil  of  pet  it  grain  ilor  cit.).  The  properties  and  deriva- 
tives of  the  artificial  nerol  agreed  in  every  respect  with 
those  found  for  the  nerol  isolated  from  petitgrain  oil. 

— F  Shdx. 

Diphenyl  or  alkylphenyl  camphomethane  and  methylene. 
A.  Haller  and  E.  Bauer.  Comptes  rend.,  1906,  142, 
971—976 

„„       ,C:C(C6H6)2 

DlPHEXTT.CAMPHOMETHYl.ESE        (-8H14<_A0  Was 

prepared  by  heating  camphor  with  sodium  amide  in 
ether  and  then  adding  benzophenone.  On  fractionating, 
a  yellow  liquid  passes  over  at  250°  C.  at  15  mm.,  which 
solidifies  on  cooling.  After  crystallising  from  ether  and 
petroleum  spirit,  fine  octahedra  are  obtained,  melting  at 
113'5°  C.  and  with  [a]n=+287°.  This  substance  can  be 
also  prepared  from  diphenylcamphocarbinol.  The  carbinol 
is  formed  by  the  interaction  of  the  organo-magnesium 
compound  of  monobromcamphor  and  benzophenone  in 
ether.  After  standing,  fine  white  crystals  are  deposited, 
melting  at  122-5C  C.  and  with  [a]D=+62°  49'.  The 
ethereal  mother-liquor  yields  diphenylcamphomethylene 
on  fractionation.  If  the  carbinol  be  dehydrated  by  heating 
with  formic  or  pyruvic  acids,  the  chief  product  is  an 
isomeric  alcohol  C^HgjO^,  melting  at  200°  C.  This 
substance  forms  a  potassium  salt  soluble  in  water  but 
insoluble  in  alkalis.  A  small  quantity  of  the  methylene 
compound  is  produced  by  the  dehydration.  Sodium 
amalgam  reduces  the  methylene  compound  to  diphenyl- 
camphomethane  melting  at  106c— 107°  C—  F.  Shun. 

E Verification  of    alcohols    and  phenols.     I.     J.    Houben. 

Ber.,  1906,  39,  1736—1753. 
The  alcohol  or  phenol,  dissolved  in  ether,  is  treated 
with  an  organo-magnesium  compound,  when  a  replace- 
ment of  the  hvdrogen  of  the  hydroxyl  takes  place : — 
R.OH  +  RJJIgl^  R.OMgl  +  R^H."  On  treating  the  magne- 
sium compound  with  acetic  anhydride,  or  even  acetyl 
chloride,  the  acetic  ester  is  formed  : — 

R.OMgX  +  (CH3CO)20  =  R.O.COCH3  +  CH3.COOJIgX. 
Good  results  were  not  always  obtained  when  iodine  or 
bromine  magnesium  compounds  were  employed.  But  the 
chlorine  magnesium  compounds  generally  gave  satis- 
factory results.  The  acetates  of  isobutyl  alcohol,  iso- 
amyl  alcohol,  geraniol,  linalool,  terpineol  and  thymol  were 
prepared  ;  also  the  propionates  of  linalool  and  terpineol. 
Terpinyl  acetate  (b.  pt.  115° — 118°  C.  at  13  mm.)  is  a  liquid 
as  mobile  as  water,  with  an  odour  resembling  that  of 
lilies.  Linalvl  propionate  is  a  colourless  liquid  boiling  at 
108°— 111° Cat  12 mm., and  115° — 119° at  16 mm.  Terpinyl 
propionate  boils  at  119°— 121°  C.  at  11-5  mm.  Cis-terpin 
can'  be  made  by  this  method  to  yield  terpin  diacetate, 
boiling  at  140c— 141°  C.  at  10  mm.  On  distillation  at 
ordinary  pressure,  terpin  diacetate  yields  terpinyl 
acetate,  and  unsaturated  hydrocarbons  containing  some 
dipentene.  Polyvalent,  solid  and  difficultly  soluble 
alcohols  can  be"  esterified  by  this  method — cellulose  and 
starch  for  example. — F.  Shdn. 


Phenylation  with  copper  as  catalysor.      I.  Goldberg.    Ber., 
1906,  39,  1691—1692. 

Phenylanthranilic  acid  C6H4(COOH)(XH.CGH5)  can 
be  readily  prepared  by  the  interaction  of  anthranilic 
acid,  bromobenzene  and  potassium  carbonate  in  the 
presence  of  a  small  amount  of  copper.  Benzanilide, 
C6H5CO.XH.C6H5,  and  salicylanilide, 

C6H4(OH)CO.NH.C6H5, 

can  also  be  formed  by  the  same  reaction. — F.  Shdn. 

Displacement  of  the  acetyl  by  the.  methyl  group  by  means  of 
diazom ethane.  J.  Herzig  and  J.  Tichatschek.  Ber., 
1906,  39,  1557—1559. 

Diazomethane  has  no  action  on  acetanilide  or  phenacetin. 
On  the  other  hand  p-  and  m-aeetoxybenzoic  acid  are  con- 
verted into  p-  and  /n-methoxvbenzoic  acid  respectivelv 
(see  J.  Herzig  and  J.  Tichatschek,  Ber.,  1906,  268). 
Thus  it  appears  likely  that  in  diazomethane  we  have  a. 
reagent  to  distinguish  between  the  acetylamino  and 
acetoxy  group.  The  reaction  is,  however,  not  generally 
applicable  to  ortho-substituted  hydroxyl  bodies.  Salicylie- 
acid  itself,  when  treated  with  diazomethane,  yield* 
principally  gaultheria  oil.  Similarly,  acetosalicylic  acid 
(aspirin)  yields  salicylic  acid  acetyl  ether  methyl  ester. 
Salol,  on  the  other  hand,  yields  salol  methyl  ether 
quantitatively,  whilst  acetvlsalol  remains  unchanged. 

— H.  L. 

Ketones  ;    New  method  of  formation  of  .     H.  Haehn. 

Ber.,  1906,  39,  1702—1704. 

By  heating  monocarboxylic  acids  of  the  fatty  series  to  a 
high  temperature  with  calcium  carbide,  ketones  are  pro- 
duced, water  and  carbon  dioxide  being  separated. 

2R.C0OH  =  R.C0.R  +  CO2  +  H20. 
The  water  reacts  with  the  calcium  carbide  to  form 
acetylene  and  calcium  oxide  or  hydroxide.  To  carry  out 
the  "reaction,  a  combustion  tube  is  filled  with  calcium 
carbide  in  pieces  of  the  size  of  a  pea,  and  is  heated  in  a 
combustion  furnace.  The  acid  is  allowed  to  flow  slowly 
into  one  end  of  the  tube  and  the  ketone  is  collected  in  a 
receiver  connected  to  the  other  end.  If  the  crude  ketone 
have  an  acid  reaction,  either  the  distillation  is  being  carried 
on  too  rapidly,  or  the  carbide  has  not  been  heated  to  a 
sufficiently  high  temperature.  Formic  acid  yielded  by 
this  process,  water  and  carbon  monoxide.  Acetic  acid 
yielded  a  mixture  of  acetone  and  a  primary  alcohol 
(probably  methyl  alcohol)  having  a  constant  boiling: 
point  of  62°  C.  From  50  grins,  of  propionic  acid,  28  grms. 
of  crude  diethylketone  were  obtained  (theoretical  yield,. 
28  grms.).  The  yield  of  dipropyl ketone  from  butyric  acid- 
was  30  per  cent,  of  the  theoretical.  Benzoic  acid  yielded. 
benzophenone,  the  yield  being  improved  by  working  in  a 
vacuum  of  about  20  mm. — A.  S. 

Antimony    tartrate    and    its    ethyl    ester.     J.     Bougault. 
J.  Pharm.  Chim.,  1906,  23,  465 — 469. 

Further  experiments  show  that  even  when  antimony 
oxide  is  allowed  to  react  with  excess  of  aqueous  tartaric- 
acid  in  the  cold,  and  the  compound  formed  is  precipitated, 
with  acetone,  the  product  still  has  the  composition, 
C4H306Sb,  as  previously  recorded  (this  J.,  1906, 
325).  When  thus  prepared  and  dried  in  the  air,  it  retains 
1  mol.  of  acetone,  which,  however,  is  given  up  at  100°  C. 
This  anhydride,  C4H3OeSb,  is  therefore  the  constant 
product  of  the  reaction,  and  the  acid,  C4H507,  of  P.  Guntz 
is  non-existent.  By  treating  the  anhydride,  in  the  cold, 
with  a  solution  of  tartaric  acid  in  95  per  cent,  alcohol, 
esterification  gradually  takes  place  and  the  ester  formed, 
being  less  soluble,  is  gradually  deposited,  the  crystallisation 
not  commencing  for  eight  or  ten  days,  and  continuing  for 
several  months.  These  crystals,  in  the  form  of  very  fine 
needles,  often  aggregated  to  spherules,  dried  at  100°  C, 
have  the  formula,  C4H206Sb.C2H5.  This  ester  is 
insoluble  in  all  ordinary  neutral  solvents.  It  is  slowly 
dissociated  on  contact  with  wTater.  It  is  dissolved  by 
neutral  potassium  tartrate  solution,  potassium  ethyl 
tartrate  and  tartar  emetic  being  formed,  probably  by  the 
dissociation  of  the  ester. — J.  O.  B. 
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ilonazite  sand  ;    Best  method  of  treating  ,  to  obtain 

thiiriiim  niul  cerium.     Garelli.     Sixth   Internal 

..f  Appl.  Chem.,   It. .in.-.      Z.  angew.  Chem.,    1906,    19. 

'I'm:  sand  is  (used  with  sodium  peroxide,  or  with  a  mixl 
i.t  sodium  and  potasaium  chlorates.  The  fused  mass  is 
traated  with  sulphuric  acid,  and  the  solution  thus  obtained 
.1  uitli  ammonia,  which  precipitates  eerie  and 
thorium  compounds.  These  are  treated  with  oxalic  acid, 
mill  separated  by  salicylic  acid  it  sodium  thiosulph 

This  meth  i  I  i    -  less  ox  die  ai  id  I  ban  the  ordin 

methods.     Tin-  author  iiroposes  to  use  crude  eerie 

it  energetic   oxidisers,   foi    bli  ■  '  ing   wool,   and   also   in 

purifying  acetylene. — J.  T.  D. 

Colloidal  gold  solutions;  Formation  of with  essential 

oUs.  L.  Vanino  and  F.  Hartl.  Ber.,  1906,  39. 
1606—1700. 
Colloidal  solutions  of  gold  can  be  formed  by  tin-  addition 
<>f  gold  chloride  solution  to  water  containing  small 
quantities  of  the  following  substances: — Turpentine  oil, 
pinene.  rosemary  oil  (used  formerly  in  the  production  of 
"  potable  gold "),  potassium  carbonate  with  formalde- 
hyde, pinene,  turpentine  oil,  or  alcohol.  The  formation 
of  the  colloidal  solution  is  accelerated  by  milling  to  the 
gold  chloride  solution  a  few  drops  of  a  gold  solution  already 
in  the  colloidal  state. — F.  Shun. 

Actinium  ;    New   product   from   .     O.    Halm.     Ber.. 

1906,  39.  1605—1607. 
From  thorium,  itself  inactive,  is  obtained  radiothorium, 

which  emits  a-rays,  and  this  is  followed  in  turn  by 
thorium  X.  the  characteristic  emanation,  and  the  "  active 
efflorescence."  Actinium  shows  close  analogy  to  thorium. 
Save  in  the  lirst  step:  and  the  author  has  now  produced 
from  actinium  "  radioactinium,"  by  adding  thioaulphate  to 
a  strongly  acid  actinium  solution,  when  the  precipitated 
sulphur  carries  down  with  it  a  substance  which  emits 
a-rays,  though  but  little  /3-rays  or  emanation.  The 
intensity  of,  the  a-radiation  increases  to  a  maximum  in 
about  three  weeks,  then  falls  to  half  value  in  20  days. 
The  /3-radiation  and  the  emanation  follow  a  similar 
course— J.  T.  D. 

Essential  oils  ;   Sicilian  and  Calabrian .     Schimmel's 

Report,  April,  1906. 

The  statistics  show  that  last  year's  export,  as  compared 
with  that  of  the  previous  year,  has  suffered  a  falling  off 
amounting  to  137,859  kilos.,  value  1,048,830  lire,  or 
about  14  per  cent.  This  reduction  in  the  export  is  not, 
however,  in  any  way  due  to  a  decline  in  the  demand 
from  abroad,  but  must  be  attributed  to  the  fact  that 
with  the  comparatively  feeble  crops  of  the  winter  season 
1904 — 1905,  smaller  quantities  of  oil  were  available  for 
the  export  than  in  the  preceding  year.  It  has  probably 
never  happened  before  that  the  market  has  passed  over 
from  one  season  into  another  with  stocks  of  all  kinds  of 
essences  completely  cleared  out,  as  was  the  case  in  the 
autumn  of  1905.  [T.R.] 

Cinnamon  oil.     Schimmel's  Report,  April.   1906. 

The   price   of  fine   Ceylon  cinnamon-chips  is  practically 
unchanged.     The    figures    of   the   export   in    1905    again 
show  a  considerable  increase,  the  total  being  2. 235,395  lb. 
(of   which   the   United   Kingdom   took    358,146    lb. 
against:    2.135,220  lb.  in  1904;    2.160,352  lb.  in   1903 
and  1,763,679  lb.  in  1902. 

Citronella  oil.     Schimmel's  Report,  April,  1906. 

The  shipments  in  1905  from  Colombo   and   Galle    were 
1,282,471  lb.,  of  which  the  United   Kingdom  took  398,700 
lb.:    the  shipments   in    1904  were  1.133.06S  lb.;  in  I 
1,027,486  lb.  :    and  in  1902,  1,294,750  lb. 

On  the  other  hand,  the  January  shipments,  of 
of  only  19,618  lb.,  show  a  great  tailing  off,  as  compared 
with  a  monthly  average  export  of  about  100,000  lb. : 
this  appears  to  explain  the  lack  of  available  goods  and  the 
high  price  of  the  same.  In  Ceylon,  the  distilling  came 
to  an  end   in^Decernber,   and   as  all   the   labourers  are 


employed  on  the  rice  fields  in  January,  the  work  on  the 

.  ii I, ,ii.u. i  grase  ii.  M-  ceased  for  the  time  being,    8fa 

.ml  oil  t..r  early  delivery  is  all 
racted  for,  so  thai  only  later  di  ome  under 

uderation.     Ii   if   I  ben  fore  po    ible  thai   the 

may  become  more  acute,  and  thai  the  adjustment 
ippU  and  demand  will  only  take  place  whi 

accumulated  in  the  principal  consuming  oountrii 
Under  these  circumstance    H   i    for  I  be  pn 
the  question  thai  prices  will  go  back,  much  less  than  tin- 
values  formerly  considered  normal  will  again  be  reached. 

IK.] 

Alkaloids:  Precipitation  and  determination  of  - 

an, i     bismuth     iodide.      D.     Jonesou.     XXIII., 
page  563. 

English  Patkhts. 

Carbon  tetrachloride  an<l  sulphur  chloride;    Manufacture 

of .     E.  Haworth  and  II.  Baker,  Runcorn,  Lanes. 

Eng.  Pat.  '.MiU.  May   I.  1905. 

In  the  manufacture  of  carbon  tetrachloride  and  sulphur 
chloride  by  passing  chlorine  gas,  even  containing  consider- 
able quantities    of    air.  through  carbon    bisulphide,  the 

residua]  gases  are  passed  through  liquid  sulphur  dichloride 
containing  antimony  chloride,  or  through  a  mixture  of 
these  two  substances  with  sulphur  monochloride. 
Chlorine  mixed  with  air  or  other  inert  impurity  can  be 
passed  into  a  mixture  of  sulphur  monochloride  and 
antimony  chloride  till  more  or  less  sulphur  dichloride 
is  formed.  This  is  treated  with  carbon  bisulphide  and 
the  mixture  fractionally  distilled  to  obtain  carbon  tetra- 
chloride and  sulphur  monochloride. — F.  Shun. 

Dialki/lmalonic  acids  ;    Manufacture  of  diamides  of  . 

C.    D.    Abel,    London.     From    Act. -Gee.    f.  Anilinfabr., 
Berlin.     Eng.    Pat.,    19.352,    Sept.   25,    1905. 

See  Fr.  Pat.  358,085  of  1905  ;  this  J.,  1906,  197.— T.  F.  B. 

United  States  Patents. 

Carbon  chlorides  ;  Process  of  making  .     F.  J.  Mach- 

alske.    Brooklyn.     Assignors   to    F.    Darlington.    Great 
Barrington.  Mass.     U.S.  Pat.  808,100,  Dec.  26,  1905. 

Oxychlorides  of  carbon  (chloro-carbonic  acid  or  perchloro- 
methyl  formate)  are  produced  by  heating  a  suitable 
mixture  of  quicklime,  calcium  chloride  and  carbon  in  an 
electric  furnace  in  absence  of  air.  The  best  proportions 
are  those  corresponding  to  the  equation,  2CaO  +  2CaC'l2 
+  10C=4CaC2  +  2COCl2.  The  carbon  oxychloride  pro- 
duced is  passed  through  a  series  of  towers  containing  a 
substance  such  as  coke,  bone  charcoal  or  pumice,  which, 
by  the  action  of  surface-contact,  decomposes  the 
oxvehloride  into  carbon  tetrachloride  and  carbon  dioxide, 
thus:  2COCl.,  =  CCl4  +  C02.  The  tetrachloride  is  con- 
densed in  a  worm  cooled  by  water,  whilst  the  carbon 
dioxide  is  drawn  off  and  compressed. — J.  F.  B. 

Alkamine  esters  of  p-aminobenzoic  acid.  A.  Etnhorn, 
Munich,  Germany.  Assignor  to  Farbw  vorm.  Meister, 
Lucius  und  Bruning.  Hoechst  a/Main,  Germany.  O.S. 
Pat.  812.554.  Feb.  13.  1906. 
j-Xitrobexzoylchxoroethaxol,  obtained  by  the  action 
of  p-nitrobenzovl  chloride  on  ethvlene-ehlorhydrin.  is 
heated  for  several  hours  at  100°— 120°  C.  with  diethyl- 
amine.  Ten  parts  of  the  p-nitrobenzoyl-diethvlamino- 
ethanol  so  obtained  are  digested  at  a  moderate  temperature 
with  13  parts  of  tin  and  25  parts  of  concentrated  hydro- 
chloric acid.  The  product,  p-aminoberizoyl-diethylainmo- 
ethanol,  is  one  of  the  class  of  alkamine  esters  of  p-amino- 
benzoio  acid  now  claimed.  These  esters,  in  the  form  of 
their  hydrochlorides,  are  employed  as  local  anaesthetics 
which  are  stated  to  have  no  irritating  action. — J-  F.  B. 

Carbon  acids  and  ketones  ;    Process  of  making  .     H. 

S.  Blackmore.  Mount  Vernon.  X.V.     U.S.  Pat.  81,, 690, 

April  10,  1906. 
Carbox   dioxide   is   mixed   with   a   hydrocarbon   such  as 
methane,  and  the  mixture  is  heated  to  a  temperature  near 
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that  at  which  dissociation  of  carbon  dioxide  takes  place. 
At  this  temperature  the  hydrocarbon  is  oxidised  by  the 
oxygen  of  the  carbon  dioxide  with  the  production,  in  the 
case  of  methane,  of  a  mixture  of  acetic  acid  and  acetone. 
The  relative  proportions  of  the  products  depend  on  the 
proportions  of  the  reacting  gases  and  on  the  temperature 
employed.  The  use  of  an  excess  of  methane  and  a  very 
high  temperature  favour  the  production  of  acetone. 
The  reaction  between  the  mixed  gases  takes  place  in  a 
closed  cylinder  in  which  the  desired  temperature  is  main- 
tained by  the  presence  of  diaphragms  of  platinum  gauze 
heated  bv  electricity.  The  products  of  the  reaction  are 
drawn  away  and  condensed  as  fast  as  they  are  formed. 
The  temperature  must  not  exceed  the  dissociation  tempera- 
ture of  the  products. — J.  F.  B. 

Formates  ;   Process  of  making  .     J.  Weise,  F.  Rieche 

and  A.  Barth,  Assignors  to  R.  Koepp  und  Co.,  Oestrich 
on  Rhine,  Germany.  U.S.  Pats.  820,159,  820,373  and 
820,374,  May  8,  1906. 

See  Fr.  Pat.  342,168  of  1904  ;  this  J.,  1904,  911.— T.  F.  B. 

French  Patents. 

Malonyl-p-phenelidine ;     Process    of    making    dialkylated 

derivatives  of .     Act.-Ges.  f.  Anilinfabr.     Fr.  Pat. 

360.S64,  March  15,   1905. 

See  Eng.  Pat.  4564  of  1905  ;  this  J.,  1905,  1188.— T.  F.  B. 

Theobromine  barium  ,;   Process  of  making  an  easily  soluble 

double  salt  of .       Act.-Ges.  f.  Anilinfabr.     Fr.  Pat, 

360,904,  March  17,  1905. 

See  Eng.  Pat,  4959  of  1905  ;  this  J.,  1905,  1188.— T.  F.  B. 

Dimethyl-    and    trimethyl xanthine ;     Process    oj    making 

double  salts  of .     Act.-Ges.  f.  Anilinfabr.     Fr.  Pat. 

360,909,  March  18,  1905. 

See  Eng.  Pat.  4958  of  1905  ;  this  J.,  1905,  1254.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

(Continued  from  page  485.) 
English  Patent. 

Development  of  photographic  plates,  films  and  the  like. 
W.  F.  C.  Kelly,  Fulham.  Eng.  Pat.  3164,  Feb.  15,  1905. 
The  invention  relates  to  the  use  of  a  single  tablet  contain- 
ing all  the  materials  necessary  for  developing  photographic 
plates  :  the  following  example  is  given  for  a  tablet  suitable 
for  developing  a  quarter-plate  : — Metol,  2  grains  ;  quinol, 
4  grains  ;  potassium  metasulphite,  0'5  to  1  grain  ;  borax, 
10  to  20  grains,  and  sufficient  colloid  and  glycerin  or 
glucose  to  mould  the  tablet. — T.  F.   B. 

Fkench  Patents. 

Illuminating    compositions    for    photography    in    artificial 

light.     Soc.  Anon,   des  Plaques    et    Papiers  Photogra- 

phiques    A.    Lumiere  et   ses    Fils.      Fr.    Pat,    360,588, 

March  2,  1905. 

Compositions    for   producing   artificial    illumination   for 

photographic  purposes  are  obtained  by  mixing  magnesium, 

with  or  without  aluminium,  with  the  chroniate  of  a  metal 

which  has  two  degrees  of  oxidation,  e.g.,  iron,  aluminium, 

copper,    manganese.     The    following    mixtures    may    be 

used  : — Magnesium,    2 — 3    parts  ;     manganese    chroniate, 

1  part ;    magnesium,  2  parts  ;    copper  chromate,   1  part. 

Such  mixtures  are  stated  to  produce  a  highly  actinic  Dame 

on  ignition,  and  to  evolve  very  little  smoke. — T.  F.  B. 

Reproduction  of  models,  pictures,  writing,   &c.  ;    Process 

for    the    multiple .     Xeue    Photographische    Ges. 

Fr.  Pat.  360,826,  March  13,  1905. 

The  design,  &c,  which  it  is  desired  to  reproduce  is  drawn 
upon  paper  with  a  substance  which  resists,  wholly  or 
partially,  the  action  of  the  liquid  or  gas  which  is  to  be  used 


for  making  the  copies.  Such  liquids  and  gases  are,  for 
example,  ammonia,  halogens,  oxides  of  nitrogen,  acetic 
acid,  alcohol,  &c.  As  an  example  of  the  process,  the  design 
is  drawn  on  paper  with  dextrin,  a  layer  of  asphaltum 
varnish  is  applied,  and  the  paper  is  washed  with  water, 
which  removes  part  of  the  dextrin,  leaving  a  "  negative 
pattern."  The  paper  which  is  to  receive  the  reproduction 
is  then  prepared  with  a  substance  which  is  coloured  or 
changed  in  colour  by  the  reacting  liquid  ;  using  ammonia 
for  this  purpose,  the  paper  may  be  prepared  with  tur- 
meric, a  manganese  salt  or  a  mercury  salt.  If  the  pattern 
be  made  by  simply  drawing  the  design  with  asphaltum 
varnish,  and  the  receiving  paper  be  coated  with  alkaline 
phenolphthalein,  and  acetic  acid  used  for  the  treatment, 
a  red  design  on  a  white  ground  is  produced.  Numerous 
other  examples  of  the  process  are  given  in  the  specifica- 
tion.—T.  F.   B. 

Photographic  pictures  ;   Process  for  decomposing into 

grained  images.  Klimsch  et  Cie.  Fr.  Pat.  360,697, 
Dec.  20,  1905. 
It  is  claimed  that  photographic  positives,  produced  by 
printing  from  a  negative  on  to  a  bichromated  gelatin  or 
albumin  surface,  are  converted  into  grained  positives  by 
evaporating  on  the  surface  of  the  positive  a  solution  of 
resin,  oil,  fat,  &c.  It  is  stated  that  the  resin  is  separated 
into  minute  globules  or  points,  exactly  corresponding  in 
size  and  arrangement  to  the  details  of  the  positive. 

— T.  F.  B. 


XXIL— EXPLOSIVES,   MATCHES,    Etc. 

(Continued  from  page  498.) 

Nitroglycerin  I     Freezing    and    melting    of    .      Kast 

Sixth    Internat.    Congr.    of    Appl.    Chem.     Z.    angew 
Chem.,  1906,  19,  850. 

Nitroglycerin  has  two  melting-points,  2° -8  and  13°-5  C. 
The  less  stable  modification  melts  at  the  lower  tempera- 
ture.    Both  forms  are  monotropic. — J.  T.  D. 

Nitroglycerin ;      Production    of oj    low     freezing- 
point.     Will.     Z.  angew.  Chem.,  1906,  19,  899—900. 

When  glycerin  is  heated  for  7—8  hours  to  290°— 295°  C, 
and  any  water  produced  is  removed,  it  is  converted  to 
the  extent  of  25 — 45  per  cent,  into  diglycerin,  a  small 
amount  (4 — 6  per  cent.)  of  tri-  or  polyglycerins  being  also 
produced.  By  fractional  distillation  under  reduced 
pressure,  the  diglycerin  can  be  isolated  as  a  colourless, 
very  viscous,  sweet-tasting  liquid,  boiling  at  245° — 250°  C. 
under  8  mm.  pressure.  It  can  be  nitrated  exactly  like' 
glycerin,  and  gives  a  nitro-product  almost  identical  in 
explosive  properties  with  trinitroglycerin,  save  that  it  is 
somewhat  less  sensitive  to  shock.  If  about  25  per  cent, 
of  this  substance  be  mixed  with  nitroglycerin,  (or  if  a 
mixture  of  glycerin  with  25  per  cent,  of  diglycerin  be 
nitrated),  an  explosive  is  obtained  with  all  the  properties 
of  nitroglycerin,  but  remaining  fluid  at  -  15°  or  -  20°  C. 

—J.  T.  D. 

L.   Mommi. 
Z.    angew. 


Explosives  ;    Addition  of  cliarcoal  to  . 

Sixth    Internat.    Congr.    of   Appl.    Chem. 
Chem.,  1906,  19,  850. 

The  usual  explosives  give  carbon  dioxide  and  water 
vapour.  If  charcoal  be  added,  the  gases  formed  are  carbon 
monoxide,  hydrogen,  and  nitrogen.  The  temperature  is 
considerably  lowered  by  this,  and  the  corrosion  of  the  gun 
materially  lessened. — J.  T.  D. 

Smokeless  powder ;    Residue  from  explosion  of  ,  and, 

its  influence  on  the  rusting  of  guns.  G.  van  Pittius. 
Sixth  Internat.  Congr.  of  Appl.  Chem.  Z.  angew. 
Chem.,  1906,  19,  848—850. 

None  of  the  substances  contained  in  the  residue  from  either 
nitroglycerin  powder  or  nitrocellulose  powder  is  in  itself 
injurious  to  the  gun  ;  but  they  may  become  so  in  presence 
of  moisture.     The  gun  should,  therefore,  be  washed  out 
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■■soon  as  possible  after  use,  and  where  thai  ia  not  possible, 
u  greasy  oWning-rod  should  be  put   through  l<   to 
moisture  from  the  hygroscopic  residue.     J.  T.  ! '. 


Phosphnrus  . 
white . 


cting   mituitt    quantities  of 
EC  Sohenokand  E.  Soharff.     VII..  page 535. 


XXIII.— ANALYTICAL  CHEMISTRY. 

(Continued  from  page  500.) 

APPARATUS,    ETC. 

Purling   apparatus  :    New  form   of   platinum   .      A. 

Jarman.     Inst,   of  Min.  and  Me  tail.,   May   17,  1906. 


Fig.  1. 

The  new  form,  designed  by  Liversidge.  is  much  less  expen- 
sive in  platinum  and  simpler  in  construction  than  the 
usual  form  described  in  Percy's  "  Metallurgy  of  Silver 
and  Gold."  The  mode  of  construction  is  obvious  from 
the  plan  (Fig.  1 1  and  the  photograph  (Fig.  2).  Fig.  1  shows 
the  apparatus  in  plan  of  |rds  scale,  each  hole  being  j!  in. 
in  diameter.  It  is  made  of  platinum  0'006  in.  thick, 
anil  the  joints  may  either  be  gold-soldered  or  riveted  as 
indicated  on  the  plan.  A  glass  beaker  is  used  as  the 
boiler,  and  the  legs  of  the  stand  are  2  mm.  longer  than 
the  thimbles,  which  are  thus  suspended,  by  their  turned- 
out  lips,  with  2  mm.  of  acid  between  them  and  the  bottom 
of  the  beaker,  so  that  free  circulation  of  the  acid  can 
occur.  The  cost  is  about  £9  13s.  6d.  for  a  9-cup  tray 
with  thimbles. 

The  pin  apparatus,  shown  in  Fig.  3,  is  in  most  respects 
preferable  to  a  tray  and   thimble   apparatus  ;    the   acid 
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Fig.  3. 

has  freer  access  to  the  cornets,  and  the  progress  of  the 
operation  can  be  watched.  The  apparatus  shown,  which 
is  made  of  gold,  has  the  disadvantage  that  the  cornets 
have  to  be  removed  on  to  a  tile  for  annealing,  as  they 
might  stick  to  the  frame  if  it  were  heated  with  them  : 
but  that  could  be  obviated  by  making  the  frame  of 
platinum. — J.  T.  D. 

English  Patent. 

Gas-analysis  ;  Apparatus  for  use  in  .    C.  A.  Hartung, 

Berlin.     Eng.  Pat.   17.708,  Sept.  1,  1905,     Under  Int. 
Conv.,  Sept.  2,  190-1. 

In  this  improved  apparatus  for  gas-analysis,  the  gas  is 
drawn  from  a  pipe  branched  from,  and  returning  to,  the 
main  current.  The  gas  is  drawn  off  by  a  hydraulic  pump 
and  then  forced  through  a  vessel  containing  absorbents, 
and  the  reduction  in  volume  read  off  or  recorded.  The 
absorption  vessel  is  then  opened  automatically  to  the 
atmosphere.  The  required  volume  of  gas  is  pumped  by 
a  uniformly  rising  and  falling  liquid  column.  This  i 
and  falling  is  maintained  by  a  constant  flow  of  water  and 
an  intermittent  siphon.  The  cylinder  of  the  gas-pump 
is  connected  with  a  hydraulic  valve  so  that  constant 
volumes  of  gas  are  pumped  into  the  absorption  vessel. 
The  size  and  position  of  the  siphon  can  be  adjusted.  By 
means  of  a  three-way  cock  the  apparatus  can  be  con- 
nected simultaneously  to  a  burette  or  to  a  registering 
— F.  Shdn. 

INORGANIC— QUANTITA  Tl  VE. 

Ammonium  tri-iodate  as  fundamental  standard  substance 
in  volumetric  analysis.  E.  Rieirler.  Sixth  Internat. 
Congr.  of  Appl.  Chem.  Z.  angew.  Cheni.,  1906,  19, 
845—846. 

AMMONIUM  [tri-iodate  is  a  well-crystallised,  anhydrous, 
non-hygroscopic  substance,  stable  both  as  solid  and  in 
solution,  and  of  well  ascertained  composition.  It  is 
red  by  dissolving  100  grms.  of  pure  iodic  acid  in 
200  :.c.  of  hot  water,  filtering  if  not  perfectly  clear, 
adding  either  10  grms.  of  pure  ammonium  chloride  or 
3  grms.  of  ammonia  (XH31  in  the  form  of  strong  ammonia 
solution,  and  allowing  to  stand  for  24  hours.  The 
separated  tri-iodate  is  pure,  but  may  be  re-crystallised 
if  desired,  by  dissolving  in  four  times  its  weight  of  boiling 
water  and  allowing  to  cool.  Its  use  in  standardising 
sodium  thiosulphate  solution,  or  for  other  purposes  where 
a  definite  quantitv  of  free  iodine  is  required,  is  obvious 
from  the  equation.  (XH4)Ho(I03)3  + 15KI  + 16H(1  = 
1;>KC1  +  XH4C1  +  9H20  +  9I2.  One  molecule  sets  free 
nine  molecules  of  iodine,  so  that  3-025  grms.  per  litre 
forms  a  decinormal  solution.  To  standardise  thiosul- 
phate solution,  about  1  grm.  of  potassium  iodide  is 
dissolved  in  40  c.c.  of  water,  and  1  c.c.  of  concentrated 
hydrochloric  acid  and  10  c.c.  of  the  tri-iodate  solution  are 
added  ;    the  thiosulphate  is  then  run  in  and  the  titration 
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finished  with  starch  as  usual.     The  solution  can  also  be 
used  directly,  without  acid,  according  to  the  equation : — 
3  ;(XH4)Ho(I03)3;-  +6Xa2S203 
=  3Xa„S40c  +  5XaI03  +  Xal  +  3XH4lb3  +  3H20 ; 
in    this   case    27-234  grms.   per  litre   forms  a  decinormal 
solution. 

The  same  solution  is.  it  will  be  seen,  alkalimetrically 
equivalent  to  a  decinormal  solution  of  iodic  acid,  and 
can  be  used  to  standardise  alkali  hydroxide  solutions; 
the  best  indicators  are  luteol  (0-2  grm.  in  100  c.c.  of 
alcohol),  Congo  Red  (0-1  grm.  in  90  c.c.  of  water  and  10  c.e. 
of  alcohol),  Alizarin  Red  (0-1  grm.  in  100  c.c.  of  water). 
Alkalinietric  titrations  can  also  be  done  by  adding  a 
known  volume  of  the  alkali  solution  to  a  known  volume, 
more  than  equivalent,  of  the  tri-iodate,  and  ascertaining 
the  amount  of  the  latter  not  neutralised  which  remains, 
by  titration  with  thiosulphate  solution. 

Ammonium  tri-iodate  decomposes  hydrazine  sulphate 
according  to  the  equation  : — 

2  {(XH4)H2(I03)3}  +  9X2H4H2S04 

=  (XH4)2S04  +  8H2S04  +  6HI  +  1SH.20  +  9X2: 

and    measurement    of    the    nitrogen    evolved    affords    a 

method  of  ascertaining  the  strength  of  a  tri-iodate  solution. 

—J.  T.  D. 

Iron;    Detection  and  determination  of   minute    quantities 

of  .     A.    Mounevrat.      Comptes  rend.,    1906,   142, 

1049—1051. 

To  50  c.c.  of  the  extremely  dilute  solution  of  iron  salt. 

3  c.c.  of  ammonia  solution  free  from  iron  (62  grms.   of 

XH3  per  litre)  are  added  and  hydrogen  sulphide  is  passed 


moistened  with  nitric  acid,  boiled  with  water  for  five 
minutes  and  the  oxides  of  antimony  and  tin  collected  on 
a  filter.  After  washing  with  hot  water,  the  filter  and 
its  contents  are  dried,  ignited,  and  weighed,  the  weight 
giving  the  antimony  and  tin  oxides  present.  The  filtrate 
is  diluted  to  250  c.c.  of  which  50  c.c.  are  treated  with 
10  c.c.  of  ammonia  (1:1)  and  6  c.c.  of  glacial  acetic  acid, 
boiled  and  the  lead  titrated  with  standardised  ammonium 
molybdate  solution,  using  tannin  solution  as  indicator. 
The  remaining  200  c.c.  of  the  filtrate  are  neutralised  with 
sodium  carbonate  until  a  precipitate  forms,  1  or  2  c.c. 
of  ammonia  are  added,  and  if  a  blue  coloration  appears, 
denoting  the  presence  of  copper,  the  solution  is  titrated 
with  a  standardised  potassium  cyanide  solution  until 
the  blue  colour  disappears.  The  lead  carbonate  and 
hydroxide  present  do  not  interfere  with  the  titration. 
In  a  second  weighed  portion  of  the  sample  the  antimony 
is  determined,  the  method  described  by  Walters  and 
Apfelder  (this  J..  1903,  927)  being  employed  for  this 
purpose. — W.  P.  S. 

INORGA  XIC—Q I  \i  XTI TA  Tl  YE. 

Copper    oxide    layer,    5    cm.    long,    in    ultimate    organic 

anali/sis  ;    Use  oj  .     J.  Marek.     J.  prakt.  Chem., 

1906,  73,  359—373. 
The  principle  of  this  method  of  combustion  is  the  use 
of  a  roll  of  copper  gauze  5  cm.  long  and  2  mm.  smaller  in 
diameter  than  the  combustion  tube.  This  gauze  is  so 
tightly  packed  round  with  asbestos  in  the  tube  that  all 
the  gases  are  compelled  to  pass  through  the  copper  oxide 
and  not  merely  over  it.     The  copper  oxide  being  kept  out 


through  for  10 — 12  minutes.  A  dark-green  solution  is 
formed,  apparently  containing  the  iron  in  a  colloidal 
condition  ;  and  the  amount  of  iron  present  can  be  deter- 
mined colorimetrically  by  comparison  with  solutions  of 
known  strength.  Mineral  acids  and  many  inorganic 
salts  destroy  the  green  colour ;  but  many  organic  sub- 
stances— glycerol,  cane-sugar,  dextrose,  mannitol.  lactic 
acid,  tartaric  acid,  or  citric  acid,  and  especially  albumin — 
increase  the  stability  of  the  colloidal  state  and  the  sensi- 
tiveness of  the  reaction.  Iron  can  be  detected  by  this 
method  in  a  solution  containing  1/800,000. — J.  T.  D. 

Gold  ;  Determination  of  small  quantities  of  ,  colori- 
metrically. R.  X.  Maxson.  Z.  anorg.  Chem..  1906, 
49,  172—177. 
The  intensity  of  the  colour  of  red  colloidal  gold  solution 
is  proportional  to  its  concentration,  and  small  quantities 
of  the  metal  may  be  estimated  colorimetrically  in  this 
manner.  The  solution  of  gold,  as  chloride,  is  evaporated 
on  the  water-bath  if  necessary  to  get  rid  of  acid,  and  an 
aqueous  solution  of  acetylene,  obtained  by  dissolving  the 
washed  gas  in  water,  added.  After  development  of  the 
red  colour,  the  solution  is  shaken  and  then  compared 
with  a  standard.  The  colour  meter  recommended  con- 
sists of  vertical  tubes  in  a  dark  box  illuminated  from 
below  by  means  of  a  mirror.  The  bidk  of  solution  must 
be  kept  small  if  very  little  gold  is  present,  or  the 
colour  may  not  appear.  Traces  of  electrolytes  cause 
coagulation  of  the  gold,  but  this  may  be  prevented  by 
adding  a  few  drops  of  ether.  The  standards  remain 
unchanged  for  weeks,  if  free  from  electrolytes,  and  the 
method  is  a  rapid  one. — F.  Sodn. 

Babbitt    [anti-friction]     metal  ;      Rapid     method     for    the 

analysis  of  .     H.  Yockey.     J.  Amer.  Chem.  Soc., 

1906,  28,  646—648. 
About  1  grm.  of  the  filings   or   borings   are  evaporated 
with  20  c.c.  of  nitric  acid  (1:2)  to  dryness  on  the  water- 
bath,   and   the   residue   then   heated   for   one   hour   at    a 
temperature   of    120°   C.    for   one    hour.     The   residue   is 


of  contact  with  the  glass  greatly  increases  the  life  of  the 
tube.  Complete  combustion  is  obtained  with  a  moderate 
current  of  oxygen  (30 — 35  c.c.  per  min. ).  The  portion 
of  the  tube  containing  the  copper  oxide  is  wrapped  round 
with  asbestos  and  a  tube  of  sheet  iron  slipped  over.  The 
combustion  tube  is  of  Jena  glass,  20  mm.  diameter,  drawn 
off  at  one  end  and  bent  slightly  downwards.  The  narrow 
end  is  completely  filled  with  silver  shavings,  a  device 
which  obviates  warming  the  tube  at  the  end  of  the  com- 
bustion ;  3 — 4  cm.  behind  the  silver  is  the  copper  oxide 
gauze.  If  nitrogen,  halogens  and  sulphur  are  absent, 
a  tube  30  cm.  long  will  suffice.  If  these  elements  are 
present,  a  layer  8 — 10  cm.  long  of  lead  peroxide  is  placed 
in  the  tube  between  plugs  of  silver  shavings.  1,  2,  3,  4 
and  5  are  perforated  plates  which  serve  as  supports. 
The  portion  of  the  tube  containing  the  peroxide  can  be 
made  to  pass  through  an  air-bath  heated  to  180°— 200°  C, 
the  temperature  being  kept  constant  before,  during  and 
after  the  combustion.  The  portion  of  the  tube  where  the 
substance  is  burned,  lies  in  a  trough  of  iron  wire  gauze. 
The  copper  oxide  is  heated  by  a  Teclu  or  Bunsen  burner 
3  cm.  in  width,  no  furnace  being  necessary.  Uniform 
heating  is  obtained  by  means  of  iron  plates  covered  with 
asbestos.  The  substance  is  placed  in  a  porcelain  boat 
inside  a  tube  of  hard  glass.  The  oxygen  is  passed  into 
the  tube  through  the  vertical  arm  of  a  "f-tube.  A  thick 
iron  wire  passes  through  the  horizontal  arm,  and  by  its 
use  the  boat  can  be  moved  or  uncovered  to  burn  off  any 
residue  of  carbon.  Accurate  and  concordant  results  were 
obtained  for  sugar,  benzoic  acid,  antipyrine,  quinine 
sulphate,  &c,  the  actual  combustion  lasting  from 
10 — 4ii  mins.  For  highly  volatile  liquids,  such  as  ether, 
the  following  arrangement  was  used  :  The  vessel  A  has 
a  capacity  of  about  80  c.c.  B  is  a  thick  iron  wire  ending 
in  a  plate,  d ;  /is  a  roll  of  thick  iron  wire  gauze  1  cm.  long. 
The  tube  T,  which  is  introduced  into  the  stopper  of  the 
combustion  tube,  is  packed  with  silver  shavings.  The 
sealed  bulb  containing  the  substance  is  placed  inside  and 
oxygen  passed  through  c  and  A  to  T.  The  tap  C  is  then 
turned  to  the  position  shown  in  the  figure  and  the  bulb 
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broken.  After  half  to  one  hour  the  tap  is  turned  to  the 
left  through  a  right  angle  and  oxygen  led  through  for 
another  half  hour,  followed  by  air.  To  remove  all  traces 
■of  the  substance  the  vessel  is  slightly  warmed. — F.  Suds. 

Hydrogen,  carbon  and    sulphur    in    organic    compounds ; 
Electrical   method  for  the   simultaneous  determination  of 

.     H.  X.  Morse  and  C.  W.  Grav.     Araer.  Chem.  J., 

1906,  35,  451—458. 

This  paper  is  a  continuation  of  work  by  Morse  and  Taylor 
(this  J.,  1905,  753),  making  the  method  of  electrical  heating 
applicable  to  a  determination  of  sulphur  along  with  carbon 
and  hydrogen.  The  modifications  necessary  for  this  are 
as  follows : — A  platinum  boat  containing  a  weighed 
amount  of  dry  lead  peroxide  is  introduced  near  the  end 
where    th<  iter    the    absorption    apparatus.     A 

"  eraphited  "  porcelain  tube  containing  asbestos  mixed 
with  lead  peroxide  is  placed  between  the  combustion  tube 
and  the  absorption  apparatus ;  this  completes  the 
absorption  of  any  oxides  of  nitrogen  and  is  kept  heated 
electrically  at  17.V  C.  The  lead  peroxide  in  the  bout  is 
partially  converted  into  lead  nitrate  and  lead  sulphate. 
After  the  combustion  is  finished,  the  boat  and  its  contents 
are  placed  in  a  hard  glass  tube  and  ignited  in  a  current 
of  nitrogen,  which  decomposes  the  lead  peroxide  and 
nitrate.  \  ielding  lead  oxide.  The  weight  of  sulphate  present 
•can  be  calculated  after  weighing  the  lead  oxide  obtained 
by  heating  a  weighed  quantity  of  lead  peroxide. — C.  E.  F. 

Yalonia  :     Determination    of   extraneous   matter   in   . 

A.     Turnbull.     Manchester.     Liverpool     and     District 
Tanners  Federation  Year  Book,  1906,  107—108. 

The  following  is  a  quick  method  of  estimating  the  "  dirt.'' 
mainly  consisting  of  limestone  and  sand  contaminated 
with  iron,  which  is  often  present  in  valonia  beard,  and 
which  is  dissolved  by  acid  tan-liquors  with  disastrous 
results  to  the  leather,  especially  when  much  iron  is  present. 
A  quantity  of  valonia  is  added  to  a  calcium  chloride 
solution  (sp.  gr.  about  1-4)  in  a  pear-shaped  separating 
funnel,  tittedwith  a  wide-bore  stopcock.  After  careful 
shaking,  the  mixture  is  allowed  to  settle  ;  the  dirt  sinks 
and  is  run  into  a  basin  and  washed,  ignited  and  weighed. 
The  ash  is  treated  overnight  with  X  I  hydrochloric  acid, 
filtered  and  titrated  back  with  X  1  sodium  carbonate. 
The  amount  of  hydrochloric  acid  neutralised  by  mineral 
dirt  is  calculated  to  calcium  carbonate.  The  solution  is 
made  up  to  a  definite  volume  with  distilled  water  and  iron 
estimated  in  an  aliquot  part. — H.  Br. 


Alkaloid*  i    Precipitation  and  determination  of with 

potaMtwn    bitmvth    iodide     l>.    Jonesou.     D.    pharm. 

Bar.,  LI 180;   Chom-Zeit.,  1906,80,  Rep.,  166. 

Thou  he*  shown  that  potassium  bismuth  iodi 

i  for  the  determination  as  weD  as  the  precipitation 
illuloids.     Two  grms.   "i   quinine   were   dissolved   in 
50  e.c.  of  lo  |«t  (•■lit.  sulphuric  acid,  and  precipitated 
with    potassram    bismuth    iodide,    The    p  was 

filtered  off  with  suction  and  well  washed  with  5  per  cent, 
sulphuric  arid.  The  moist  precipitate  and  filter  were 
transferred  to  a  wide-mouthed  stoppered  cylinder,  200  0.0. 
in  capacity,  and  mixed  with  20  grins,  of  sodium  carbonate 
crystals  which  had  been  triturated  with  l"  0.0.  of  10  per 
cent  sodium  hydroxide.  The  alkaline  liquid  was  shaken 
with  50  c.c-.  of  ether,  'Jo  C.C.  of  which  were  drawn  off  and 
orated  in  a  tared  vessel.  From  1  grin,  of  quinine, 
0-9405  jjrm.  was  recovered  in  this  way.  The  sane-  pr- 
can  be  used  for  caffeine,  but  the  alkaline  liquid  must  be 
shaken  out  with  chloroform.  From  1  grm.  of  substance, 
0-9546  inn.  was  recovered.  Antipyrine  was  determine  1 
in  the  same  way  as  caffeine,  but  the  precipitate  required 
an  hour's  shaking  with  JO  grnis.  of  sodium  carbonate  and 
60  c.c.  of  10  per  cent,  sodium  hydroxide ;  1  grm.  of 
antipyrine  left  behind  09273  grm.  of  residue. — F.  Shdx. 
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Light ;    Hydrolytic  action  of .     G.  Ciamician.     Sixth 

Internat.  Congr.  of  Appl.  Chem.  Z.  angew.  Chem., 
1906,  19,  850. 
Is  aqueous  solution,  under  the  influence  of  light,  acetone 
is  converted  into  methane  and  acetic  acid,  methyl-ethyl- 
ketone  into  ethane  and  acetic  acid.  Menthone  gives  the 
decilic  acid  which  Wallach  obtained  from  menthonoxime. 
and  at  the  same  time  an  aldehyde  isomeric  if  not  identical 
with  eitronellal.  Should  the  reverse  reactions  be  pro- 
ducible by  light,  the  matter  will  have  considerable  interest 
for  vegetable  physiology. — J.  T.  D. 

Hydrate  formation  ;  Relation  between and  temperature 

coefficient  of  conductivity  in  aqueous  solutions.     H.  C. 

Jone?.     Araer.  Chem.  J.,  1906,  35.  445 — 150. 

The  electrical  conductivity  of  a  solution  increases  with  rise 

of  temperature.     The  increase  is  due  to  a  diminution  in 

viscosity   and   to  the  decrease   in  the   number  of  water 

molecules  which  are  attached  to  the  ions.     A  review  of 

work  already  published  by  the  author  and  his  co-workers 

on  the  hydrates  which  are  present  in  aqueous  solutions 

-  to  these  conclusions.      The  temperature   coefficients 

of  conductivity  of  aqueous  solutions  are  greater  the  stronger 

is  the   hydrate-forming  power  of  the  electrolyte,  and  the 

coefficients  are  of  approximately  the  same  order  of  magni- 

tor  substances  with  the  same  hydratins  power.     Thus 

calcium   bromide   or   chloride   have   greater   temperature 

ients  than  potassium  bromide  or  chloride. 

The  temperature  coefficient    of    conductivity    for    any 

given    substance    increases    with   the    dilution,    and    this 

increase  is  greatest  for  those  substances  with  large  hydrat- 

ing  power. — C.  E.  F. 

Water;   Anti-catalytic  actions  of .     G.  Bredig  and  W. 

FraenkeL  Ber.,  1900,  39,  1756—1760. 
It  has  been  previously  pointed  out  tZ.  Elektrochem,  1905, 
11.  525]  that  the  decomposition  of  diazoacetic  ester  by 
water:  Xo:HC.C02C2H3  +  H20  =  HO.HoC.n  i2<  ,H5-X _,. 
affords  a  readv  means  of  measuring  the  catalytic 
effect  of  hvdrogen  ions,  the  reaction  being  gre  itly  accele- 
i  by  the  presence  of  small  quantities  of  free  acid.  The 
authors,  in  studying  the  catalysis  in  alcoholic  solutions, 
have  found  that  the  presence" of  traces  of  water  in  the 
alcohol  has  a  strong  retarding  influence  on  the  decompo- 
sition. The  velocity  of  the  reaction  :  X..!  Bs+ 
C2HsOH=CaH6.O.H2GC0gC2H5+N2,  and  lytic 
influence  of  [i-00909-niolar  picric  acid  at  -  leter- 
niiued  (1)  in  absolute  alcohol  (prepared  by  \\  inkler's 
method;  this  J.,  1905,  L253  .  and  (2)  in  absolute  alcohol 
to  which  0-18  per  cent,   by  weight  of  water  was  added. 
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It  was  found  that  the  addition  of  the  water  lowered  the 
velocity  constant  of  the  reaction  by  about  22  per  cent. 

Traces  of  water  exert  a  similar  retarding  effect  on  the 
decomposition  of  oxalic  acid  into  water,  carbon  monoxide, 
and  carbon  dioxide,  by  the  action  of  concentrated  sulphuric 
acid.  For  example,  the  time  required  for  the  decom- 
position of  a  definite  quantity  of  oxalic  acid  by  sulphuric 
acid  containing  about  100  per  cent,  of  H.,S04  is  prolonged 
from  50  minutes  to  three  hours  by  the"  addition  of  0-05 
per  cent,  of  water. — A.  S. 


New   Books. 

Tables  relating  to  the  Trade  of  British  India  with 
British  Possessions  and  Foreign  Countries,  1900-01 
to  1904-05.     [Cd.  2915.]     Price  Is.  4d. 

This  return  contains  statistics  of  the  foreign  trade  of 
British  India  during  the  last  five  financial  years.  In 
1904-05  the  total  value  of  the  imports  of  merchandise 
(exclusive  of  Government  stores)  into  British  India  by 
sea  was  £64.452, 192.  as  compared  with  £56,548,862  in 
1903-04,  whilst  the  total  value  of  the  exports  of  merchan- 
dise of  Indian  produce  and  manufactures  (exclusive 
of  Government  stores)  was  £102,752,000  as  against 
£99.756,049  in  the  preceding  financial  year.  The  total 
of  the  imports  into,  and  the  exports  from,  British  India 
by  land  and  sea  (inclusive  of  Government  stores  and 
treasure)  amounted  in  1904—05  to  £222,263,547,  as  com- 
pared with  £20S.944,476  in  1903—04. 


Annual  Report  of  the  Imperial  Depibtment  of 
AGRicrLTrRE  for  the  Yeak  1904 — 05.  Calcutta 
Government  Central  Press.  1906.  Price  as.  12,  or 
Is.  2d. 

Large  Svo  pamphlet,   containing   126  pages  of  subject 
matter. 


The    National    Physical    Laboratory.     Parrott    and 

Ashfield,  Printers,  The  Causeway,  Teddington.  1906. 
Report  for  the  Year  190.3,  of  large  Svo  size,  and  con- 
taining 57  pages  of  matter.  The  following  is  the  List  of 
Official  Papers  published  during  1905  by  the  Laboratory, 
or  communicated  by  members  of  the  staff  to  scientific 
societies  or  institutions,  or  to  the  technical  journals  : — ■ 

"  An  Analysis  of  the  Results  from  the  Falmouth 
Magnetographs  on  '  Quiet '  Bays  during  the  twelve  years 
1S91  to  19(12."— Phil.  Trans.  A,  Vol.  204,  1905,  pp.  373— 
406.     By  C.  Chree,  D.Sc.,  F.R.S. 

"  Alternating  Stress  Testing  Machine." — Encineerin", 
Feb.  17,  1905.     By  T.  E.  Stanton,  D.Sc. 

"  On  a  New  Type  of  Electric  Furnace,  with  a  Redeter- 
mination of  the  Melting  point  of  Platinum." — Proc, 
Roy.Soc,  Series  A,  Vol.  76,  pp.  235—250.  By  J.  A 
Harker,  D.Sc. 

"  On  the  Specific  Heat  of  Iron  at  High  Temperatures." 
—Proc.  Phys.  Soc.  June,  1905;  Phil.  Mag.,  Uct.,  1905. 
By  J.  A.  Harker.  D.Sc. 

"  The  Types  of  Structure  and  the  Critical  Ranges  on 
heating  and  cooling  of  High-speed  Tool  Steels  under 
varying  thermal  treatment." — By  H.  C.  H.  Carpenter, 
M.A.,  Ph.D.  Awarded  the  Andrew  Carnegie  Gold  Medal 
at  the  May  Meeting  of  the  Iron  and  Steel  Institute,  1905. 

""  On  the  Properties  of  a  Series  of  Iron-Carbon-Xickel- 
Manganese  Alloys." — Seventh  Report  to  the  Alloys 
Research  Committee  of  the  Institution  of  Mechanical 
Engineers.  By  H.  C.  H.  Carpenter,  M.A.,  Ph.D., 
P.  Longmuir,  and  R.  A.  Hadfield. 

"'  Photometric  Tests  of  Street  Lamps  in  Teddington." — 
"  Electrician,"  April  28,  1905 ;  "  Journal  "of  Gas 
Lighting,"  May  2,  1905.     By  C.  C.  Paterson. 

"  On  the  Construction  of  some  Mercury  Standards  of 
Resistance,  with  a  Determination  of  the  Temperature 
Coefficient  of  Resistance  of  Mercury." — Phil.  Trans.  A, 
Vol.  204,  1905,  pp.  57—120 ;    "  Collected  Researches  of 


the  National  Physical  Laboratory."  Vol.  I.,  1905.  Fy 
F.   E.   Smith,  A.R.C.Sc. 

"  On  the  Construction  of  a  Cadmium  Cell." — British 
Association  Report,  1905.     By  F.  E.  Smith.  A.R.C.Sc. 

"  Temperature  Experiments  on  the  Field  Coils  of 
Electrical  Machines." — Engineering  Standards  Com- 
j    mittee  Report,  Feb.,  1905.     By  E.  H.  Rayner.  M.A 

"  On  the  effect  of  Temperature  on  Insulating  Materials." 
—Engineering  Standards  Committee  Report,  May,  1905. 
i    By  E.  H.  Rayner,  M.A. 

"  Report  on  Temperature  Experiments  carried  out  at 
the  National  Physical  Laboratory." — "  Journal  of  Instn. 
of  Elect.  Engineers,"  Vol.  34,  1905,  pp.  613—659.  By 
E.  H.  Rayner,  M.A..  A.M.I.E.E. 

"'  Report  on  Errors  in  Workmanship." — Published  by 
the  Engineering  Standards  Committee.  By  S.  W. 
Attwell. 

"  On  the  Testing  of  Cast  Iron  and  other  Materials  by 
the  Ewing  Permeability  Bridge." — Communicated  to  tho 
Institution  of  Electrical  Engineers.  "  Page's  Weekly," 
Dec.  29,  1905,  p.  1421.     By  Albert  Campbell,  B.A. 


Die  Elektrolyse  geschmolzener  Salze.  Dritter 
Theil.  Elektromotorisehe  Kraft.  Von  Richard 
Lorenz,  Ph.D.  Professor  fur  Elektrochemie  und 
physikalische  Chemie  am  eide.  Polytechnikum  in  Zurich. 
Wi'lhelm  Knapp's  Verlag.    Halle  a.'S.,  1906.  Price  M.10. 

I  Svo  volume,  containing  311  pages  of  subject  matter, 
with  75  illustrations,  and  followed  by  alphabetical  indexes 
of  authors  and  subjects.  The  leading  themes  discussed 
are  as  follows: — (A)  Polarisation.  (1)  Introduction, 
Historical,  and  earlier  results  ;  (2)  Influence  of  Tempera- 
ture :  (3)  of  Current  Density  ;  (4)  Disturbance  through 
Depolarisation ;  (5)  Depolarisation  and  Current-yield ; 
(6)  Time  Phenomena:  (7 1  Normal  form  of  Polarisation 
Discharge ;  (8)  Connection  between  Polarisation 
Discharge  and  the  Presence  of  different  Ions  at  the 
Electrodes  ;  (9)  Polarisation  Discharges  with  MetallicVapour 
Electrodes:  ( 10)  Electrocapillary  Phenomena.  (B)  Cells. 
(1)  Historic,  &c. :  (2)  Cells  with  Fused  Chlorides,  Bromides 
and  Iodides;  (3)  Cells  of  the  Daniell  Type;  (4)  Con- 
centration cells;  (5)  Thermo-electromotive  Powers; 
(6)  Alloy-potentials  in  connection  with  Fused  Salts;  (7J 
The  Fuel"  Element  with  Fused  Electrolytes.  (C)  Electro- 
motive Power  and  Heat  of  Chemical  Action  (Free 
Energy).  (1)  Historic;  (2)  Theoretical  :  (3)  Researches 
of  Poineare  and  Ostwald  ;  (4)  Lead  Chloride  ;  (5)  Lead 
Bromide;  (6)  Silver  Chloride;  (7)  Silver  Bromide;  (8) 
Silver  Iodide  ;  (9)  Zinc  Chloride  :  (10)  Cadmium  Chloride 
and  Cadmium  Bromide;  (11)  Cells  with  Solids; 
(12)  The  Hydrogen  and  Oxygen  Explosive  Mixture  at 
High  Temperatures.  (D)  Decomposition  Potential. 
(1)  Introduction;  (2)  Historic,  &c.  ;  (3)  Decomposition 
potential  in  the  case  of  Zinc  Chloride  ;  (4)  of  other  Salts  ; 
(5)  of  Fused  Lead  Chloride;  (6)  Sodium  Hydroxide.  (Ej 
Theory  of  Ions. 


The  Chemistry  of  Hat  Manufacturing.  Lectures 
delivered  before  the  Hat  .Manufacturers'  Association  by 
Watson  Smith  (1887 — 1888).  Formerly  Lecturer  in 
Chemical  Technology  in  the  Owens  College,  Manchester, 
and  of  the  Victoria  University.  Revised  and  edited 
by  Albert  Shonk.  Scott,  Greenwood  and  Son,  19, 
Ludgate  Hill,  London,  E  C,  1906.  Price  Is.  lid. 
India  and  British  Colonies,  Ss.,  other  countries,  8s.  6d. 
net.     D.  van  Nostrand  Co.,  23,  Murray  Street. 

Crown  Svo  volume,  containing  132  pages  of  subject 
matter,  with  16  illustrations,  and  an  alphabetical  index 
of  subjects.  The  lectures  treat  of  the  following  subjects : 
— I.  and  II.  Textile  Fibres,  principal^-  Wool,  Fur  and 
Hair.  III.  and  IV.  Water:  its  Cheinistry  and  Properties. 
Impurities  and  their  Effects.  Tests  of  Purity.  V. 
Acids  and  Alkalis.  VI.  Boric  Acid,  Borax  and  Soap. 
\  II.  Shellac;  Wood  Spirit  and  the  Stiffening 
Proofing  Processes.  VIII.  Mordants  :  their  Nature  and 
Use.  IX.  and  X.  Dyestuffs  and  Colours.  XI.  Dyeing 
oi  Wool  and  Fur;  Optical  Properties  of  Colours. 
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Official  Notice. 


ANNUAL   GENERAL  MEETING. 
The  Annual  General  Meeting  will  be  hold  in  Manchester. 
OB  Wednesday,  July  llth  next  and  following  days.      \ 
nogramme  and  request   form  accompanied  I 

Journal,   ami   tin-   iiicniliei's   tirkrt    accom- 
panied the  June  loth  number. 

In   ai  with   the  provisions  of   Rule  IS  of  the 

By-Laws,    notice   is    hereby   given    that    those   members 
Dames  are  printed  in  italics  in  the  list  of  Council 
(see  Journal  for  April  30th.  p.  341)  will  retire  from   their 
tive  offices  at  the  forthcoming  Annual   Meeting. 
Mr.   Eustace  Carey  has  been  nominated  to  the  offioe  of 
Hi   umler   l-Iule  S;    1  >r.   E.  G.  Love,  Mr.  A.  Gordon 
Salamon,    and     Mr.    Chas.    Wightman    have   been    nomi- 
nated Vice-Presidents  under  Rule  8  ;    and  Dr.  E.  Divers, 
F.R.S.,    has    been    nominated    a    Vice-President    under 
Rule  11. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 

Dr.  F.  J.  Small-.  Mr.  Thus.  Tyrer,  Sir  Thos.  Wardle, 
and  Mr.  R.  C.  Woodcock  have  been  nominated,  under 
Rule  18.  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council.     Xo  ballot  will   be  required. 


ALTERATION  OF   RY-LAWS. 

With  a  view  to  I"  ilitate  the  voting  of  members  rosil 
abroad,  notice  is  hereby  given,  in  accordance  with  Roll 
.,1    the    By-laws,    that    the   Council   will   propose  to  the 
forthcoming  Annnal  General   Meeting  the  amendment  of 
the  Society      B  as  follows  : — 

1.  Rule  18.  [a]  That  1 1 1 < •  words  "  \i  least  two  months 
before  the  date  of  each  Annual  General  Meeting,"  in  the 
first  and  second  lines  thereof,  he  replaced  by  the  words, 
"  in  the  second  issue  of  the  Society's  Journal  for  the 
month  of  April  in  each 

(6)  That  the  words  "  elate  of  that  meeting,"  in  the  fourth 
line  thereof,  be  replaced  by  the  words  "  Annual  Meeting 
next  ensuing." 

(c)  That  the  words  "  At  least  one  month  before  the  date 
of;"  in  the  sixth  lino  from  the  end  thereof,  be  replaced  by 
the  words  "  not  later  than  the  last  day  of  May  prior  to." 

[d]  Hi  it  the  words  "'to  the  election  to  take  place  at 
which  it  refers"  in  the  fifth  line  from  the  end  thereof,  be 
replaced  by  the  words  "  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place." 

2.  Rule  19, — That  the  words  "  at  least  five  days  before 
the  commencement  of  the  said  meeting,"  in  the  two  last 
lines  thereof,  be  replaced  by  the  words,  "  in  the  second 
issue  of  the  Society's  Journal  for  the  month  of  May." 


STATEMENT    OF    REVENUE    AND    EXPENDITURE    FOR    THE    YEAR    1905. 
Made  up  to  the  12th  May,  1906.) 


REVENUE. 

£    s.    d.         £    i.    d. 
Annual  Subscriptions  : — 

I  -iibscriptions  for    1905  received 

in    11H13    2  10     0 

1-4  Subscriptions   for   1905   received 

in  1904  (less  Ss.  short  paid)       154  12     0 
3843  Subscriptions   for   1905   received 

in    1905    !/<•««   6j.   short   paid)  4803     9     0 
59  Subscriptions   for    1905  received 

in  1906    73  15     0 

5034     6     0 

4H2< 

Entrance  Fees  (40«  at  If.  U.) 426     6     0 

Lite  Composition  Fee  (1  at  2W.)     20     0     0 

'"  Collective  "  Index  and  "  Decennial "  Index 
Subscriptions    6  10     0 

£    s.    d. 
Investments — Interest  from — 
Gas  Light  and  Coke  Com- 
pany's 9  per  cent.  Con- 
solidated Stock 600     0     0       17     2     0 

.r   Eastern  Railway   4 
per   cent.    Irredeemable 

Guaranteed  Stock    ...      1509     0     0       57     6  10 
Great  Northern  Railway 
8  per  cent.  Debenture 

Stoek   sno    o    o     22  16    0 

Great    Western    Railway 

5  per  cent.  Guaranteed 

Preference  Stoek    1250     0     0       59     7     6 

Metropolitan  3  per  cent. 

Consolidated  Stock    .  .      4476     9     2     127  11     8 
Midland  Railway  2*  per 
cent.  Perpetual  Prefer- 
ence Stock 1696     0     0       40     5     8 

Xorth   British    Railway   3 
per  cent.  Consolidated 

-tock 1084   13      4        30   IS     4 

New  South  Wales  3  per 

cent.  1935  Stock 485     4     8        13   16     6 

New  Zealand  3  per  cent. 

_  1945  Stock 1000     0     0       28  10     0 

Nottingham  Joint  Station 

8  per  cent.  Stock 200     0     0         5  14     0 

South    Eastern    Railway 
r  cent.  Preference 

673     0     0       28  15     5 

Southwark  and  Yauxhall 
\\  .iter  Company's  :'.  per 

cent    Debenture  Stock     1000     0     0       28  10     0 
Deposit  account  at  Bank  . .  24     3     2 

484  17     1 

S44774      7      2 

Journal — 

Clwrtisements 237     1     7 

Sales   491     7  10     728     9     5 

£6254     2     6 


EXPENDITURE. 


Journal  Expenses  : — 

Publishing 

Editorial   —  £    *.    < 

Editor's  Salary 600     0 

Editor's  Expenses  . .  62     1 

Abstractors 563  17 


Sub-Editor's  Salary 
Indexing  Journal  . 
Foreign  Journals 
Sundry  Journals    . 


Insurance  of  Stock 
French      Patents      and 

specifications    

USA.      Patents      and 

Specifications   


150    0 

150   19 

13   15 

12     9 


1553 
6 


59     0      4 
3      0     0 


Sectional  Expenses    058 

Annual  Meeting  Expenses 202 


Secretary's  Salary 
Assistant    


300 

150 


Printing  Sundries 

stationery    ' 

Library  (Binding  Books)    

Clerical  Assistance 

Honorarium  to  Treasurer's  Assistant 


Office  Expenses  (including  Rent.  Light- 
ing. &c.) 

Auditors'  Fee   

Sundry  Charges    

Bank  Charges 

Treasurer's  Petty  Cash  and  Postage 

Secretary's  Petty   Cash   and  Postage.. 

and 


114  12 

9 

50  9 

4 

5  17 

9 

17   3 

6 

52  10 

0 

209  1 

7 

10  10 

0 

13  10 

3 

5   4 

11 

-- 


Decennial     Index      (1S96 — 1905) 
Insurance  of  Manuscript    

Investment  : — 

Great   Western   Railwav  5    per  cent. 

Preference  Stoek.  650/ 1005 


£    «.    A 


2224  11     0 


3845  13  11 


860     1     4 


0     6 

7   11 


450     0     0 


240   13     4 


238     6     9 


104     8     6 
91      1     0 


Balance  of  Revenue  over  Expenditure 423  17     9 
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TREASURER'S  ACCOUNT.     LOTT  &  MATTHEWS-YEAST  AS  A  BY-PRODUCT.       [June  30.  1906. 


Dr. 


THE    TREASURER-LY    ACCOUNT    WITH   THE    SOCIETY    OF    CHEMICAL    INDUSTRY 

FOR    THE   YEAR    1905. 


Cr. 


£     *.  d. 

1000    0    0 

158  13     7 

115S   13      7 

3  10 


To  Cash  on  De-josit  (1st  Januarv,  1905) 
Balance  at  Bank  (1st  January."l905). . 

Less  Cash  due  to  Secretary  (1st  Janu- 
ary, 1905)      

Annual  Subscriptions  : — 

70  Subscriptions  for  the  year  1904. .       87  10     0 
3S43  Subscriptions  for  the  year  1905 

(less  6s.  short  paid)     4S03     9     0 

202  Subscriptions  for  the  year  1906 

(less  4s.  short  paid)    252     0     0 

2  Subscriptions  for  the  year  1907. .         2  10     0 
Excess     Payments    and    Sundry 
Balances  on  Account  of  Years 
1904,  1906  and  1907    5     8     0 


1155     3     4 


°o] 


59     7     6 


4117 

Entrance  Fees  (406  at  11.  Is.)   

Life  Composition  Fees  (1  at  201.) .... 

"  Collective  Index  "  Subscriptions 5  10     0 

"  Decennial  Index  "  Subscriptions 10     0 

£    *.  d. 
Interest  from  Investments  : — 
Gas    Light    and    Coke 
Company's  3  per  cent. 

Consolidated  Stock  . .     600     0     0       17     2     0 
Great  Eastern  Railway  4 
per  cent.  Irredeemable 

Guaranteed  Stock     . .   1509     0     0       57     6  10 
Great  Northern  Railway 
3  per  cent.  Debenture 

Stock 800     0     0       22  16     0 

Great  Western  Railway 
5   per   cent.    Guaran-    1600 
teed  Preference  Stock   \650 
Metropolitan  3  percent. 

Consolidated  Stock  . .   4476     9     2     127  11     8 
Midland  Railway  2}  per 
cent.    Perpetual  Pre- 
ference Stock    1696     0     0       40     5     8 

North  British  Railway  3 
per  cent.  Consolidated 

Lien  Stock     10S4  13     4       30  18     4 

New  South  Wales  3  per 

cent.  1935  Stock 485     4    8       13  16     6 

New  Zealand  3  per  cent. 

1945  Stock    1000     0     0       28  10     0 

Nottingham  Joint  Sta- 
tion 3  per  cent.  De- 
benture Stock 200     0     0         5  14     0 

South  Eastern  Railway 
44.  per  cent.  Prefer- 
ence Stock    673     0     0       28  15     5 

Southwark  and  Yaux- 
hall  Water  Company's 
3  per  cent.  Debenture 

_  Stock 1000     0     0       28  10     0 

Deposit  Account  at  Bank  ..  24     3     2 


5151     3     0 


426 
20 


By  Journal  Expenses  : — 

Publishing   2108 


Insurance  of  Stock 

Editorial  • —  £      s.  d. 

Editor's  Salary     . .  600     0  0 

Editor's  Expenses. .  58     1  11 

Sub-Editor's  Salary  150     0  0 

Abstractors    518     0  1 

Indexing  Journal   .  150  19  0 

Foreign  Journals    .  13  15  0 

Sundry  Journals  . .  12     9  0 


s.    d. 


French      and       U.S.A.      Patent 
Specifications 


1503     5     0 


60  10     6 


6  10     0 


Sectional  Expenses  : — 

Birmingham  and  Midland  Section 

Canadian  Section 

Liverpool  Section    

London  Section    

Manchester  Section    

Newcastle-on-Tvne  Section    

New  England  (U.S.A.)  Section  . 

New  York  (U.S.A.)  Section 

Nottingham  Section 

Scottish  Section 36 

Sydney,  New  South  Wales,  Section       1 


3678  11  10 


26     7 

35     0 

4:s      7 

78   16 

39  17 

44   15 

80     0 

4 

5 

1 

7 


194 
29 


Y'orkshire  Section 48  18 


3 
0 

0 

2 

4 
5 
0 
2 
9 
11 
3 
1 


Expenses     connected     with    Annual 

Meeting 

Secretary's  Salary  (see  also  Sub-Editor)    300 
Assistant    150 


658     0     4 

202     1     0 


Printing  Sundries 104    s     6 

Stationery    45     9  10 

Clerical  Assistance 17     3     $ 

Honorarium  to  Treasurer's  Assistant  52  10     0 

Office  Expenses  : — 

Rent,  &c 153 


450     0     0 


Gas  and  Electric  Light 
Cleaning,  Attendance.  &c. 
Furniture,  Repairs,  <tc.    . . 

Sundries 

Fire  Insurance 


£14774     7     2 


484   17     1 


Sundry  Requisites 12 


15 

13   19 

18     6 

9   14 

17     9 

0  15 

11 


Auditors'  Fee 
Bank  Charges 


Investment : — 

650/.  Great  Western  Railway  5  per 

cent.  Preference  Stock   

"  Decennial  "      Index      (1896 — 1905) 

paid  on  account 

"  Decennial  "    Index,    Insurance    of 
Manuscript 


10  10     0 

5     4  11 


1005     8     6 


0     0 


Journal  :- 
Sales   . . 


.     527     0     6 
£7770  19  11 


Treasurer's  Petty  Cash  and  Postage  22  0     6 

Secretary's  Petty  Cash  and  Postage  82  7  11 

Cash  on  Deposit  (31st  December,  1905)  750  0     0 

Balance  at  Bank  (3l3t  December,  1905)  361  1     6 

Cash  in  Secretary's  hands 8  9     9 


91     1     0 


104     S    5 


-  1119  11     3 
£7770   19   11 


it  ™^Z2\???  i°F?*T.Zd  the.above  statement  with  the  vouchers,  counterfoils  of  the  receipts  issued  and  other  records   and  are  of  opinion 
?  STfi,1?   v^„  7  T*  Th  tactions  of  the  Society  for  the  year  1905.     The  amounts  of  the  Metropolitan  3  per  rent   ConVohdated 

England      Cert  flcatoa?orathe  rePe-   -^  Ne?  South  Wales  Stocto  h!vS  bee,n  ™llfl™,<'d  by  the  Chief  A?cou^tan?to  tneBank  of 
Bankers.'     tertlflc"es  for  the  remaining  investments  have  been  inspected  and  the  Bank  Balances  have  been  certified  to  us  by  the 

23,  St.  Swithin's  Lane.  London,  E.C.  (Signed)     MIALL.    WILKINS.    RANDALL    &    Co 

•2nd  May,   1906.  Chartered  Accountants. 


Birmingham  and  Nottingham 
Sections. 


Meeting  held  at  Burton-on-Trent  on  Thursday,   imil  26<A 

nun, 


J.    3t.    C.    PATOX    IN    THE    CHAI1. 


YEAST   AS   A   BY-PRODUCT. 

BY  FRAXK   E.    LOTT  AXD   C.    G.    MATTHEWS. 

{Abstract.) 
Only  in  recent  years  has  brewerv  veast  been  regarded 
as    available    for    purposes    other    than    "  pitching "    or 


continuing  yeast  either  in  breweries,  or  distilleries  at  home 
and  abroad.  Now,  however,  there  are  not  a  few  industrial 
uses  to  which  this  valuable  substance — yeast — is  put. 

A  large  and  increasing  quantity  of'  pressed  yeast  is 
now  being  used  for  the  preparation  of  patent  foodstuffs. 

Nearly  twenty  years  ago  Mr.  Cornelius  O'Sullivan 
pointed^  out  the  nutritive  value  of  yeast  extract.  In 
1895  WaM  and  Henius,  of  Chicago,  patented  a  process  for 
making  "  Bouillon  Stock  "  from  veast,  which  has  been  a 
commercial  success  in  America.  In  1897  Goodfellow  took 
out  an  English  patent  a  few  months  before  Mr.  C. 
O'Sullivan  himself  patented  what  he  had  produced  manv 
years  before,  and  both  these  articles  have  been  before  the 
public  and  consumed  in  quantity. 

Another  similar  preparation  'called  Vejos  was  largely 
advertised  as  superior  to  the  majority  of  meat  extracts. 
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many  ■  similar   preparation   named  Sitogen  iuh 
■todoocd,  and  probablj  nol  a  few  others  of  thi 
|j    the  •'  Marmite  "  Company    pp 


Mixed  wnii  gypsum  or  lime,  ye 
in  tin-  preparation  of  fortili  liave  been 

patented.     Among  these  may  be  mentioned  "  Plasmite," 


Farm  manure. 

Guano. 

Ptotorex. 

Iriterfex. 

M.  and  L.  .wast 
preparation. 

Yeait. 

75 
17 

1  ii 

7  1  8 

16 
62 
17-0 

28  >   ..., 
6  1  J- 

34 

4-0 

toj  H 

26 

24 
3-0 

47,   M 

10-2 
51-3 

50 

46 

Containing  N     SHj  

4-:. 

3-0)      . 
0-1,      4 

100 

100 

100 

100 

100-0 

100 

now   manufacturing  from  yeast  the  food  extract  sold 
that  name. 

of    the    compositions    of    some    of    the 
ited  preparations  is  shown  in  the  following  tahle  :  — 


"  1'iotorex,"  and  "  Trifertex."  The  authors  have  also 
prepared  a  yeast  manure  "  M.  and  L.  Xeasl  Preparation," 
and  the  general  composition  of  such  fertilisers  is  illustrated 
in  tin1  i  hie. 


Meal 

Extract*  and 

Yeatt  Preparations. 

Soup  from 

beet  and 

bones. 

Liebig's 
extract. 

Bovril. 

Kemmerich's 
extract. 

Vejos. 

Sitogen. 

Marmite. 

94-1 
1-6 

3-7 
0-6 

17-7 
34-9 
24-7 
22-7 

29-1 
27-7 
25-7 
17-5 

16-6 
35-4 
25-9 
22-1 

24-1 
35-9 
22-3 
17-7 

29-0 

43-8 

5-9 

21-3 

28-8 

36-4 

9-4 

i  matter  (phosphates,  &c.)  . . . 

25-4 

1,1,1.11 


100-0 


100-0 


100-0 


The  above  Calculated  to  Water-free  Substance. 


27-1 
62-7 
10-2 

42-4 
30-0 
27-6 

39-1 
36-2 

24-7 

42-4 
31-1 
26-5 

47-3 
29-3 
23-4 

61-7 

8-3 

30-0 

51-1 
13-2 

Itinera]  matter  (phosphates.  &c.)  . . . 

35-7 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

An  interesting  comparison  may  be  instituted  between 
the  composition  of  yeast  and  that  of  fungi,  taking  the 
mushroom  Agaricus  campestris  as  a  type  of  the  latter 
in  an  edible  form. 

In  the  following  table  the  composition  is  returned  iu 
terms  of  dry  substance  :  — 

Mushroom  and  yeast. 

Yeast 
Mushroom       :  Xageli  and 
Agar,  compestris  I        Lowe 
analysis. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  May  2lst, 
1906. 


ME.    A.    C.    SALAMON    IN    THE    CHAIR. 


Nitrogenous  matter 

Extractive  matter,  carbohydrates 

(including  cellulose)  tat 

Miu,  ml  matter 


-■  d  yeast  has  also  been  employed  for  the  prepara- 
tion of  cattle  foods  by  admixture  with  (a)  dried  grains, 
(6)  dried  grains  and  spent  hops,  (c)  malt  culms,  ground 
cereals.  &c.  The  composition  of  two  such  articles, 
compared  with  that  of  other  well-known  cattle  foods, 
is  shown  in  the  next  table  :  — 


THE     ELECTRO-CHEMICAL    PROBLEM     OF    THE 
FIXATION    OF    NITROGEN. 

PBOF.    PHILIPPE    A.    GIVE. 

English  science  has  contributed  largely  to  the  solution 
of  the  electro-chemical  problem  of  nitrogen.  Without 
going  back  as  far  as  Caveudish"s  memorable  experiments 
on  the  transformation  of  nitrogen  into  nitrous  vapours, 
we  will  restrict  ourselves  to  modern  researches  :  it  will 
be  enough  for  me  to  mention  the  name  of  Sir  \\  illiam 
Crookes,  whose  experiments  ,,*  L893  and  whose  suggestive 
address  as  President  of  the  British  Association  in  1898 
are  still  present  in  vour  minds.  Furthermore,  there  are 
the  experiments  of "  Lord  Rayleigh  [1897)  on  the  corn- 
Ordinary  and  patent  cattle  foods  (in  round  figures). 


Linseed  cake. 

Hay. 

Dried  grains. 

Myers 
patent  food. 

Snstene. 

Moisture 

11 

10 

35 

9 

2S 

7 

15 

39 
18 
13 
13 

10 
6 

40 
20 
20 

4 

10 
1 
41 
13 
29 
« 

14 

Fat  and  oil 

Starch  and  digestible  carbohydrates  . . 
Woody  flbre  . . . 

6 
17 

-- 

Mineral  matter 

8 

100 

100 

100 

100 

100 

B  2 
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bustion  of  nitrogen.  And  lastly,  this  problem  has  been 
recently  treated  in  a  particularly  competent  way  before 
scientific  circles  by  Prof.  Silvanus  Thompson  and  before 
the  general  public  opinion  of  your  country  by  my  friend, 
Sir  William  Ramsay. 

I  have  followed  very  closely  the  development  of  the 
large  Swiss  electro-chemical  enterprises  which  utilise 
hydro-electric  power.  Moreover,  for  some  years  past,  in 
connection  with  the  "Soeiete  d' Etudes  Electrochimiques 
a  Geneve,"  I  too  have  been  co-operating  in  researches  on 
the  fixation  of  nitrogen  on  a  semi-industrial  scale.  Under 
these  circumstances.  I  hope  to  be  able  to  secure  your 
attention  to  special  points  which  have  stimulated  the 
study  of  this  interesting  problem  in  the  electro-chemical 
circles  of  our  country. 

Before  entering  on  my  subject,  I  have  to  ask  your 
indulgence  in  frequently  bringing  before  you  numerical 
tables  and  data.  It  is,  however,  the  only  way  of 
emphasising  the  fundamental  points  of  this  important 
question. 

I. — Importance  of  the  Problem. 

The  part  played  by  nitrogenous  bodies  in  economical 
problems  has  been  so  frequently  discussed  during  recent 
years,  that  it  is  unnecessary  for  me  to  describe  it  at 
length.  Certain  figures,  taken  from  recent  statistics,  will 
suffice  as  a  resume  of  the  most  important  economical 
data  which  dominate  its  whole  study. 

The  two  principal  sources  of  nitrogenous  matter  of 
which  use  is  made  by  civilised  nations  are  nitrate  of 
soda  from  Chili,  and  ammonium  sulphate. 

In  1905,  the  entire  consumption  of  Chili  nitrate 
was  1,567,000  tons  ;  while  that  of  1896  was  1.060.000  tons. 
Of  these  1,567,000  tons,  we  can  reckon  about  300,000  tons 
as  having  been  utilised  in  chemical  industry  (80,000  to 
100,000  tons  in  the  United  States  and  the  resc  in  Europe). 

The  two  principal  chemical  uses  in  Europe  are:  (1) 
the  manufacture  of  nitrites  ;  and  (2)  the  manufacture 
of  pure  nitric  acid  for  explosives,  colours,  &c. 

The  use  of  nitrate  of  soda  as  manure  is  represented 
by  the  balance,  approximately  1.267,000  tons  for  1905  ; 
this  consumption  is  rapidly  increasing,  especially  sinee 
a  commencement  has  been  made  in  the  direction  of 
applying  nitrogenous  manures  to  the  culture  of  corn 
in  the  United  States.  Recent  calculations  by  M.  Vergara, 
which  have  taken  into  consideration  the  increase  in  the 
consumption  of  the  last  few  years,  indicate  the  year  1923 
as  the  date  when  the  Chili  beds  will  be  exhausted. 

This  date  will  be  still  nearer  if  we  accept  the  statement 
made  by  Sir  William  Crookes,  who  estimates  that  the 
quantity  of  nitrate  necessary  to  meet  the  yearly  increasing 
needs  of  the  "  wheat  eaters  "  will  be  more  than  12.000,000 
tons  after  30  years  or  so. 

Although  not  quite  so  considerable,  the  consumption 
of  ammonium  sulphate  is  by  no  means  less  important ; 
it  is  impossible,  however,  to  obtain  statistics  for  this 
product  as  definite  as  for  nitrate,  on  which  duty  is  paid 
at  the  Chili  ports  of  embarkation  and  on  arrival  at 
European  and  American  ports  ;  nevertheless,  those  most 
competent  to  form  an  opinion,  compute  that  the  entire 
production  of  ammonium  sulphate  in  1905  reached  at 
least  500,000  tons  (others,  however,  reckon  it  as  high  as 
600,000  tons).  This  quantity  is  distributed  approximately 
in  the  following  proportions  : — 

220.000  to  250,000  in  Great  Britain. 
100,000  to  120,000  in  Germany.(l) 

70,000  to     80,000  in   other  European   countries. 

50,000  to     60.000  in  America.)2) 

The  larger  part  is  utilised  for  agriculture,  chemical 
industry  using  only  10  to  15  per  cent,  of  the  total  amount 
produced.  The  European  consumption  would  not  exceed 
350,000  tons.  (3) 

A  large  fraction  of  this  product,  namely  that  manu- 
factured in  Great  Britain,  is  exported  outside  Europe, 
particularly  to  the  East. 

This  sulphate  of  ammonia  is  derived  exclusively  from 
gas  and  coke  works.  Three  years  ago  it  was  estimated 
that  the  recuperation  of  ammonia  was  only  practised  in 
about  half  of  the  entire  number  of  coke  ovens.  Since 
then  there  has  been  a  tendency  for  it  to  become  more 


general.  It  will  be  enough  to  add  that  only  10  to  15  per 
cent,  at  most  of  the  nitrogen  contained  in  the  coal  is 
obtained  in  the  form  of  ammonia. 

At  the  present  rate  the  production  of  sulphate  of 
ammonia  is,  however,  insufficient  to  meet  the  increasing 
needs  for  nitrogen  which  we  may  expect  in  the  future. 

As  regards  the  commercial  value  of  the  nitrogen  con- 
tained in  Chili  saltpetre  and  ammonium  sulphate,  com- 
pared with  that  of  the  nitrogen  in  nitric  acid,  it  may  be 
expressed  in  the  following  figures  which  are  based  on  the 
market  of  Great  Britain  for  1905  :  — 


Product. 


Value. 


Chili  nitrate,  containing  16-5 
per  cent.  X 

Sulphate  of  ammonia,  con- 
taining 2T2  per  cent.  N. 

Nitric  acid,  containing  22-2 
per  cent.  N 


10s.  41d.  perewt. 
£12  10s.  per  ton 
£2  per  100  kilos. 


Value  of 
1  kilo.  X. 


Is.  3d.  =  fr.  1.55 
ls.2Jd.  =  fr.  1.45 
ls.7i<f.  =  fr.  2.25 


•  Corresponding  to  50  fr.  per  100  kilos,  of  acid  of  100  per 
cent.  HNOj.  a  price  realised  in  a  great  number  of  factories.  This 
price  is  a  little  lower  in  Germany. 

The  nitrogen  contained  in  nitrio  acid  has  a  higher 
value  than  that  contained  in  sulphate  of  ammonia.  This 
can  easily  be  understood,  seeing  that  the  expenses  incurred 
in  industrial  operations  for  transforming  the  nitrate  into 
nitric  acid  must  be  covered.  As  to  the  difference  between 
the  nitrogen  of  the  nitrate  and  that  of  ammonia,  it  may 
be  explained  by  the  fact  that  for  the  same  weight  of 
nitrogen,  manures  containing  nitrate  give  for  most  agricul 
tural  purposes,  and  especially  for  cereals,  slightly  superior 
results  to  those  obtained  with  ammonium  sulphate 
manures.  A  few  years  ago  a  superiority  of  10  to  20  per 
cent,  was  attributed  to  the  nitrogen  of  the  nitrate  over  that 
of  the  ammonia  salt.  The  difference  in  price  is  now 
slightly  less. 

Having  sketched  the  general  position,  it  still  remains 
for  us  to  examine  how  far  electro-chemical  industry  will 
contribute  to  equalise  the  insufficiency  of  nitrogenous 
bodies  which  is  to  be  expected  in  the  near  future. 

The  electro-chemical  processes  which  have  been  pro- 
posed for  fixing  atmospheric  nitrogen  are  at  the  present 
moment  very  numerous.  Most  of  them  have  as  yet  only 
been  studied  very  summarily ;  several  Reviews  have 
published  detailed  resumes  on  this  subject,  of  which 
the  following  may  be  more  especially  alluded  to : — 
Electrochemische  Zeitschrift.  1905  ;  Revue  generate  de 
chimie  pure  et  appliquee  (1906) ;  Moniteur  de  Quesneville, 
1906.  We  will  confine  our  attention  to  methods  which 
have  received  industrial  application,  in  order  to  be  able  to 
throw  light  on  the  principal  economical  factors  on  which 
final  success  depends.  The  number  of  these  methods  at 
the  present  day  is  two  :  the  first  produces  calcium  cyan- 
amide  ("  Kalkstickstoff "  or  "chaux  azotee"),  the  other 
nitric  acid  and  nitrates. 

II. — Calcium  Cyanamide. 

General  considerations. — In  the  course  of  their  researches 
on  the  cyanides,  Drs.  Frank  and  Caro  observed  that 
barium  carbide,  BaC2,  heated  to  a  high  temperature, 
combines  nearly  quantitatively  with  nitrogen  to  form 
barium  cyanide.(4) 

BaC2  +  N2  =  Ba(CN)2. 

When  they  tried  to  apply  this  reaction  to  calcium 
carbide,  they  were  surprised  to  find  that  the  quantity 
of  cyanide  formed  was  much  less  than  the  theoretical 
amount.  Further  study  revealed  the  fact  that  the  reaction 
is  different  from  that  which  occurs  in  the  case  of  barium 
carbide  and  that  in  the  case  of  calcium  carbide,  it  is 
represented  by  the  equation  : — 

CaC2  +  N2  =  CaCN2  +  C. 
The  carbide  gives  off   half  of  its  carbon  and  changes,  not 
into   cyanide,    but   into   calcium   cyanamide.     This   body 
can   be  considered   as  a  derivative    of    ammonia    (cyan- 
amide) : — 

NH3  NH2— CN  Ca  =  N— CN 

ammonia  cyanamide  calcium  cyanamide. 
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:   cyanamide   is   heated  with  water  uadet  pressure, 
ammonia  is  >n  free  according  to  the  reaction: — 

OftCN,  fSHjO    t  .''0-+2NH-. 
Winn  distributed  on  the  ground  the  same  i 
more  or  less  Blowly,  ;m<l  it  is  therefore  easily  undersl 
that  has  given  very  interesting  n  lults  when 

i   fertiliser. 
Theorem  ally,  the  mixture  of  calcium  oyanamid 
■  [    pro  luced    by    the    reaction    given    abo^  e 
contain  about  30  per  cent,  of  aitrogen.      \-    i  i 
fa.  i  the  content  of  nitrogen  in  the  raw  calcium  eyai 

■-.  than  this  amount,  either  on  account  of  impurities 
in  the  calcium  carbide  or  of  the  changes  which  it  undergoes 
during  the  process  of  transformation.     According 
communications  of   Dr.    Frank,  the  content   of   nitrogen 

■!i    11    to   20   per   cent.     The   product  of  n 
manufacture  is  stated   to    contain  about  20  per  een1 
From  this  it  will  be  seen  that  this  amount  approaches  that 
of  sulphate  of  ammonia. 

economical  future  of  calcium  cyanamide  is  clearly 
i, lent  on  its  cost  price.     According  to  the  manner  of 
manufacture  tins  cost  price  itself  depends — 
1     i  in  the  cost  price  of  calcium  carbide; 
■J.   On  the  cost  price  of  nitrogen  ; 

3.  On  the  cost  of  transforming  the  carbide  into  cyana- 
mide. 

I^et  us  examine  these  three  points  separately.)8) 

Calcium  carbide. — In    1902,   Vogel   estimated   the   cost 

price  of  carbide  per  ton.  without  packing,  as  being  about 

frs.    (£10).     This    price    has    since    then    remarkably 

diminished.     This    statement    can    be    justified    in    the 

following  manner  : — 

Cost  price  of  calcium  carbide  (without  packing)  : 

frs. 

1000  kilos,  lime,  at  15  frs.  per  ton 15 

700  kilos,  eoke  (retort-coke),  at  25  frs.  per  ton  ..       17.50 
SO  kilos,  electrodes,  at  35  frs.  per  100  kilos.  ..  7 

39.50 
Electric  power  (1  kilowatt-vear)  at  50  frs.   gives 

2.1  tons      ' 23.S0 

Small  expenses: — wages  (8  frs.) ;  mechanical  power 
for   accessorv    work(7)    (transport,  grinding) 

(30  frs.)      .." 38 

General  expenses      22 

Cost  price  at  the  factorv 123.30 

or  £4  18*.  8rf. 

To  this  sum  of  123.30  frs.  must  be  added  the  deprecia- 
tion of  the  plant  and  interest  on  capital,  both  extremely 
changeable  elements  ;  certain  factories  have  had  set 
technical  difficulties  when  commencing  to  work,  while 
in  others,  the  price  of  the  hydro-electric  installations 
much  exceeded  what  had  been  foreseen.  It  is  difficult 
to  give  a  priori  a  general  estimate.  On  the  other  hand. 
it  is  clear  that  capital  actually  invested  in  these  under- 
takings i  if  we  take  into  account  the  reductions  of  the 
Original  nominal  capital  of  the  companies)  is  at  the  present 
moment  (in  the  larger  works)  about  200,000  frs.  per 
1000  kilowatts,  which  corresponds  approximately  to 
loo  frs.  per  ton-year  on  the  finished  product,  of  which 
25  frs.  represents  working  expenses. 

Taking  into  account  a  depreciation  of  8  per  cent,  on 

the  plant  (75  frs.)  and  an  interest  of  5  per  cent,  on  the 

1  capital  invested  (100  frs.)  we  have  to     add  to  the 

above  sum  of      frs.    1 2 

For  depreciation     frs.  6 

For  interest  on  the  capital      frs.  5 

—   frs.  11 

The  net  price  is  therefore     frs.     134.30 

or  £5  (is.  aid. 
This  price  of  134.30  frs.  per  ton  carbide  seems  to 
me  to  be  at  the  present  day  the  minimum  realised  cost 
price,  especially  if  we  take  into  consideration  the  many 
industrial  risks  which  are  practically  unavoidable.  Aceord- 
■  information  which  I  have  received,  the  estimate 
has  only  been  realised  in  Europe  in  a  single  works  excep- 
tionally well  placed  in  every  respect.  Only  works  in 
Norway  can  perhaps  realise  slightly  better  conditions. 


It  is  exceeded  to  a  very  largo  extent  on  the  other  hand 
in  the  majority  of  works. 

Giving  full  consideration  to  the  average  conditions  in 
Europe,  it  will  !»■  wise  let  the  cost 

from    140  —  150   frs.    in    the  itfld    works,    risir 

180  or  is."i  frs.  (is;.  frs.=£7   6*.  7.W.)  in  those  pLaced  in 
less  favotu  imstances  or  whose  annual  production 

is   not    so   gp 

Cost  prtc*  of  nitrogen. — It   is  still  difficult   to  give  an 

exact  valuation  o\  the  cost   price  of  ati pheric  nitrogen 

obtained  by  the  liquefactio  I  air.    The 

calculations  published  on   this  subject   arc    ill   based  on 

installations    of    considerable    size    and    gre 

those  which  one  might  expect  for  a  long  time  to  come 
in  the  industrial  manufacture  of  calcium  cyanamide.  In 
large  instillations  the  cost  price  would  be  only  a 
few  tenths  of  a  pennj  per  cubic  metre  or  kilogramme  of 
nitrogen.  For  the  relatively  restricted  production  which 
we  are  discussing  now,  it  would  be  wise  to  estimate  the 
nitrogen  at  at  li  -.  or  Id.,  per  kilo.(9) 

Cost  price  of  calcium  cyanamide. — No  precise  informa- 
tion has  yet  been  published  on  tin-  subject.  It  is  possible, 
however,  to  make  a  firsl  estimate  which  ought  not  to  be 
far  from  facts,  based  on  the  following  considerations  : — 

The  raw  material  being  calcium  carbide,  the  first  thing 
to  take  into  account  is  the  extreme  limits  of  the  price  of 
this  product,  viz.,  140  frs.  per  ton  for  large  scale  factories 
and  lsj  frs.  per  ton  for  the  average  European  factories. 
We  need  not  discuss  works  at  which  the  price  would 
exceed   1S5  frs. 

The  cost  price  of  a  ton  of  calcium  cyanamide  containing 
20  per  cent.  X  =  carbide  at : — 


1  ton  carbide,  containing  80  per 
cent.  CaC2  CI 

140 
20 

20 

25 
10 
20 
20 

15 

1S5 

Manufacture,    pulverisation    of 

carbide,  charge  and  discharge 

of  retorts,   heating  retorts.. 

iry     repairs     of     mills. 

retorts,    liquefying    machines 

20 

20 

25 
10 
20 
20 

Depreciation    and    interest    on 

13 

The   price   of    1   kilo,    nitrogen 

270 
£10   Us.  Od. 

frs.  1-35 
1«.   2d. 

315 
£12  Hi.  2}.-. 

1-57 

1».  3\d. 

(*)  By  the  addition  of  certain  salts,  such  as  calcium  chloride 
only  800  kilos,  carbide  would  be  consumed  :  but  the  value  of 
these  salts  would  have  to  be  added,  from  which  we  can  calculate 
the  average  cost  of  1  ton. 

The  transport  expenses  are  calculated  for  factories  working 
on  a  small  scale.  For  factories  working  on  a  large  scale,  we 
would  have  to  take  into  account  that  the  area  supplied  would 
be  much  larger  and  the  expenses  of  carriage  would  be  propor- 
tionately higher. 

At  first  sight,  the  price  of  a  kilogramme  of  nitrogen 
amounts  approximately  to  the  same  as  that  of  ammoniacal 
nitrogen  or  that  of  nitrate  nitrogen. 

But  in  order  to  make  an  exact  comparison  we  must 
also  take  into  account  the  coefficient  of  the  agricultural 
utilisation. 

According  to  the  different  experiments  the  value  is 
not  yet  determined  with  great  accuracy ;  it  seems  to 
depend  on  the  nature  of  the  body  and  on  the  manner 
of  utilising  the  calcium  cyanamide  as  manure.  The 
figures  given  are  between  6-64  and  0-95,  Chili  nitrate 
j>  taken  as  unity.  Adopting,  for  instance,  the  average 
0-85.  it  will  be  seen  that  the  kilogramme  of  nitrogen,  with 
carbide  at  1S.5  frs.  per  ton,  is  already  more  expensive 
than  the  nitrogen  of  ammonium  sulphate  ;  in  this  case, 
the  manufacture  of  calcium  cyanamide  appears  to  be 
industrially  possible  only  with  carbide  at  140  frs.  per  ton. 
At  this  price  it  is  evident  that  the  carbide  works  have 
every  interest  in  using  for  this  purpose  only  the  excess 
they  are  unable  to  sell  for  the  production  of  acetylene, 
carbide   intended   for   lighting    purposes   giving   them   a 
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higher  profit ;  at  the  present  time,  this  product  is  taken 
on  the  average  at  200  frs.  per  ton  (without  packing).  It 
realises  even  higher  prices  in  France  and  Italy. 

III. — Electro-chemical  Nitric  Acid. 

General  considerations. — The  second  way  of  fixing 
atmospheric  nitrogen  has,  as  its  starting  point,  an  observa- 
tion of  Priestley,  confirmed  and  amplified  by  Cavendish 
(1784),  who  found  that  nitrogen  and  oxygen  combine 
slowly  under  the  action  of  electric  discharges  to  form 
oxides  of  nitrogen,  which  then  change,  by  more  or  less 
complex  chemical  processes,  into  nitric  acid,  nitrous  acid, 
or  nitrates  and  nitrites.  The  fundamental  reaction  is 
therefore,  according  to  the  happy  expression  of  Sir  William 
Crookes,  a  real  "  combustion "  of  nitrogen  in  oxygen. 
But  we  may  add,  in  order  to  be  precise,  that  this  com- 
bustion is  "slow  and  lazy,"  since  it  goes  on  only  as  long 
as  the  electrical  energy  continues  to  act  and  since  it  also 
stops  as  soon  as  the  content  of  nitrogen  oxides  in  the  gas 
has  attained  a  certain  limiting  value. 

For  about  10  years  attempts  have  been  made  to  devise 
a  process  of  manufacture  of  nitric  acid  on  this  basis.  I 
do  not  intend  to  describe  in  detail  the  various  methods 
which  have  been  suggested,  but  will  summarise  the  general 
conclusions  which  may  be  drawn  from  these  researches. 
I  should  state,  however,  that  the  first  attempt  of  this 
kind,  made  in  Switzerland,  was  due  to  Aloys  Naville  in 
1893,  who  proposed  to  me  shortly  afterward  to  study 
this  problem  in  collaboration  with  him  and  Prof.  C.  Eug. 
Guye. 

The  principal  results  of  this  collaboration  have  been 
condensed  in  patents  taken  out  in  1S95  and  1896,  in  which 
we  formulated  for  the  first  time  a  principle  which  appears 
to  us  fundamental  ;  it  is  that  the  yield  is  notably  increased 
when  the  electrodes  are  placed  in  a  narrow  part  of  the 
chamber,  in  which  the  reaction  takes  place,  ii  order  to 
submit  the  whole  of  the  gas  to  the  action  of  the  electric  energy 
and  to  draw  off  as  rapidly  as  possible  the  gases  which 
have  been  subjected  to  this  action. 

The  results  of  this  work  were  taken  up  in  1896  by  the 
"Soeiete  d'Etudes  Electrochimiques,"  in  Geneva,  and 
tests  have  been  carried  out  continually  since  that  time  on  a 
moderately  large  scale.  Other  experiments  in  the  same 
direction  have  been  made  by  the  Atmospheric  Products 
Co.,  at  Niagara  Falls  (Bradley-Lovejoy  method),  the 
"  Groupe  d'Initiative."  in  Freiburg,  Switzerland  (method  of 
Kowalski),  and  the  Hydro-elektrisk  Kva?lstofaktieselskab, 
in  Norway  (method  of  Eyde  and  Birkeland). 

Recently  we  have  heard  about  projected  plants  which 
will  be  worked  by  Pauling  in  Austria,  and  by  the 
"  Badische  Anilin  und  Soda  Fabrik  "  in  Germany. 

Independently  of  these  developments,  which  have  a 
more  or  less  industrial  character,  very  interesting  labora- 
tory researches  have  been  made  by  Crookes  (1897),  Lord 
Rayleigh  (1897),  McDougal  and  Howies  (1900),  Muthmann 
and  Hofer  (1903),  von  Lepel  (1903),  Nernst  (1904),  and 
Scheuer  (1905). 

At  the  beginning  of  these  researches  contradictory 
results  were  often  announced.  It  appeared  as  though 
the  effects  produced  would  be  different,  according  to 
whether  the  arc  is  produced  by  alternating  or  direct 
current,  or  whether  the  arc  is  elongated  or  shortened. 
Some  have  recommended  currents  of  small  intensity, 
others  currents  of  large  intensity.  The  presence  of  water 
vapour  in  the  air  has  sometimes  been  claimed  to  prove 
favourable,  sometimes  unfavourable.  Even  the  form  of  the 
electrodes  appeared  to  play  a  more  or  less  important  role, 
To  sum  up,  the  combustion  of  nitrogen  at  the  temperature 
of  the  electric  arc  appeared  to  be  subject  to  very  peculiar, 
capricious,  and  mysterious  laws,  and  seemed  to  depend 
on  new  and  strange  factors. 

All  the  factors  mentioned  above  are  now  known  to  be 
secondary  and  accessory.  The  detailed  study  of  the 
problem  has  proved  that  the  phenomenon  is  strictly 
governed  by  the  fundamental  laws  of  chemical  dynamics. 

This  method  of  looking  at  the  problem  has  not  only 
the  advantage  of  simplicity,  but  it  also  furnishes  valuable 
indications  of  the  possibilities  which  may  be  realised, 
and  so  far  there  exists  good  agreement  between  theory 
and  experimental  results.  The  following  discussion  is 
based  upon  this  point  of  view  : — 


Chemical  Phenomena  Due  to  an  Arc  in  Atr. 

The  chemical  phenomena  which  occur  when  an  electric 
arc  passes  through  atmospheric  air,  may  be  suitably 
discussed  under  three  different  headings :  First,  the 
initial  reaction  ;  second,  the  influence  of  temperature  ; 
third,  the  reverse  reaction. 

Initial  reaction. — At  the  high  temperature  of  the  electric 
arc  in  air,  the  molecules  of  nitrogen  and  oxygen  dissociate 
into  their  atoms,  which  is  followed  by  the  combination 
of  these  atoms  to  form  nitric  oxide.  The  reactions  are, 
therefore, 

then 

2N  +  20  =  2NO 

Like  most  chemical  reactions,  this  reaction  is  incomplete. 
That  means  that  for  a  given  temperature  and  for  given 
initial  conditions  of  pressure,  composition,  &c,  the 
reaction  stops  when  the  content  of  nitric  oxide  reaches 
a  certain  value. 

The  underlying  reason  of  the  stoppage  of  the  reaction 
is  its  reversibility.  The  stoppage  will  take  place  when 
the  above  reaction — the  combination  of  the  N  and  O 
atoms  to  nitric  oxide — and  the  reverse  reaction — the 
dissociation  of  the  nitric  oxide  into  N  and  O  atoms— 
hold  each  other  in  equilibrium  ;  i.e.,  when  in  the  same 
time  the  same  number  of  NO  molecules  are  formed  by 
one  reaction  as  are  dissociated  by  the  opposite  reaction. 
The  reversibility  is  expressed  by  the  equation — 

iN2  +  £02  :£  NO 

It  is  difficult  to  measure  the  content  of  the  nitric  oxide 
gas  in  the  state  of  equilibrium,  since  in  the  presence  of 
an  excess  of  oxygen  (which  is  always  the  case  in  these 
experiments)  the  nitric  oxide  changes  rapidly  into  per- 
oxide at  temperatures  below  500°  or  600°  C. 
NO  +  0  =  N02(10) 

The  results  of  analysis  are,  therefore,  generally  given 
in  the  form  of  N02.  But  this  dpes  not  modify  the  pre- 
ceding conclusions. 

Effect  of  temperature. — The  reaction  proceeds  the- 
further  the  higher  the  temperature,  other  things  being, 
equal.  The  following  figures  were  found  by  Nernst  and 
controlled  by  calculation  on  the  basis  of  the  law  of  mass- 
action  : — 


Absolute            i  Per  cent,  by  volume 
Temp.              (     of  NO,  observed. 

1 

Per  cent,  by  volume 
of  NO,  calculated. 

"  C. 
1811 
2033 
2195 
3200 

per  cent. 
0-37 
0-64 
0-97 
5-0 

per  cent. 
0-37 
0-67 
0-98 
4-4 

The  time  in  which  the  limit  of  NO  gas  is  formed,  i.e.. 
the  time  in  which  the  condition  of  equilibrium  is  reached 
at  a  certain  temperature,  is  the  shorter  the  higher  the 
temperature.  We  give  some  figures  of  the  same  author 
indicating  the  time  during  which  the  reaction  is  half 
completed  ;  i.e.,  the  time  in  which  half  the  above  limiting 
values  are  reached.  It  is  100-0"  at  1540°  and  3-5"  at 
1737°. 

It  follows  that  a  double  advantage  is  derived  for  the 
combustion  of  nitrogen  from  the  use  of  as  high  a  tempera- 
ture as  possible.  First,  the  content  of  nitric  oxide  is 
increased,  and,  second,  the  transformation  occurs  more 
rapidly. 

It  is  true  that  these  advantages  are  partly  compensated 
by  the  fact  that  considerably  more  heat  energy  will  be 
required  at  an  elevated  temperature,  since  the  electric 
arc  has  to  furnish  the  calories,  raising  to  the  desired 
temperature  not  only  the  nitrogen  and  oxygen  which 
combine,  but  also  the  excess  of  the  two  gases  which  do 
not  combine.  A  careful  calculation  shows,  however, 
that  the  larger  expenditure  of  energy  required  at  the 
higher  temperature  represents  an  expense  which  is  more 
than  counterbalanced  by  the  better  efficiency  obtained 
thereby.  The  use  of  a  high  temperature  is  therefore 
an  advantage. 

Prof.     F.     Haber(n)     gives     the     following     figures:. 
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1    m0  days   of    -t    hours   each) 

theoretically     yield    tho    following    maximum    amounts 
oi  nitric  acid  by  combustion  of  atmospheric  nitrogen: 
1850  kill  -    HN<  '.  »1   4200    C 
S19  kilos.  BNO,  a<  :*-Jik»j  C. 
tease  of  tl  ture  by  1«hk)°  C.  results,  thcrc- 

i,,r, ,  in  this  i  i8e  in  a  reduction  of  the  efficiency  by  more 
l  per  cent. 

reaction.     The    formation    of   nitric    oxide 
the  high  temperature  is  followed  by  the  dissociation  of 
into  nitrogen  and  oxygen  during  the  period  of 
oooling. 

Ibis  is  a  necessary  consequence  of  the  laws  of  chemical 
dynamics  applied  to  reversible  reactions.  If,  for  instance, 
the  fundamental  reaction 

JX.  +  iO.  *  NO 
is  earned  out  at  a  temperature  of  3200°,  whereby  tho 
limit  of  formation  of  nitric  oxide  in  volume  is  5  per  cent, 
igure),  and  it  the  gas  mixture  is  then  cooled 
verv  slowly  to  2200'  and  equilibrium  is  again  established 
at  this  temperature,  the  volume  of  the  NO  will  be  reduced 
to  1  per  cent.  During  the  slow  reduction  of  the  tempera- 
ture by  1000°,  therefore,  80  per  cent,  of  the  NO  which 
produced  before  at  3200°  is  lost.  This  is  the  phenome- 
non oi  the  reverse  reaction. 

We  have  already  seen  that  by  raising  the  temperature 
equilibrium  establishes  itself  with  greater  speed  at  higher 
than  at  lower  temperatures.  In  the  same  way,  when  the 
temperature  is  diminished,  the  reverse  reaction  proceeds 
more  rapidly  at  higher  temperatures  than  at  lower 
temperatures.  This  is  also  a  consequence  of  the  general 
phenomenon  of  reversibility. 

It  follows  that  the  most  dangerous  temperatures — 
those  in  which  the  reverse  reaction  during  cooling  will 
undo  what  has  been  performed  before — are  higher  tem- 
peratures, near  the  temperature  of  the  primary  reaction. 
From  this  results  the  necessity  of  cooling  the  gas  mixture 
as  suddenly  as  possible  from  the  temperature  of  the  arc, 
in  order  to  bring  it  in  the  shortest  possible  time  to  tem- 
peratures at  which  the  velocity  of  the  reverse  reaction  is 
practically  zero.  In  the  case  of  combustion  of  nitrogen 
this  condition  is  realised  more  easily,  for  the  reason  that 
below  600  NO  combines  gradually  with  the  excess  of 
■n  to  form  nitrous  vapours  which  escape  the  reverse 
reaction. 

In  practice,  the  tendency  has  been  to  obtain  this  result 
first  by  rapidly  sweeping  the  gases  out  of  the  region  of 
action  of  the  arc,  while  more  recently  use  has  been  made 
of  electrical  or  mechanical  devices  by  which  the  arcs 
were  successively  lighted  and  interrupted  several  thousand 
times  per  second,  or  the  arc  has  been  forced  to  play  in 
different  regions  of  the  space.  In  all  these  cases  the  gas 
mixture  which  has  been  brought  instantaneously  by  the  arc 
to  a  very  high  temperature  is  also  cooled  instantaneously 
in  the  mass  of  surrounding  cold  air,  and  the  effects  of 
the  reverse  reaction  are,  if  not  suppressed,  at  least  con- 
siderably diminished. 

To  sum  up,  the  fundamental  considerations  which 
govern  the  combustion  of  atmospheric  nitrogen  are  the 
following  :  First,  it  is  necessary  to  work  at  a  high  tem- 
perature in  order  to  increase  the  efficiency  and  the  velocity 
of  the  reaction  :  second,  to  cool  the  gas  instantaneously 
in  order  to  avoid  the  reverse  reaction. 

It  is  at  once  evident  that  it  is  rather  difficult  to  realise 
simultaneously  these  two  conditions  in  practice.  Accord- 
ing to  whether  the  experimenters  have  satisfied  more  or 
less  one  or  the  other  condition,  the  results  have  apparently 
been  contradictory.  This  explains  the  very  peculiar 
results  to  which  we  referred  above. 

The  gases  obtained  in  this  way  contain  some  1  or  2  per 
cent,  by  volume  of  nitric  oxide  when  they  pass  out  of 
the  arc  chamber,  and  must  then  be  treated  in  order  to 
transform  the  nitric  oxide  gas  into  nitric  acid  or  into 
nitrates  and  nitrites.  These  operations  are  more  of 
chemical  than  of  electro-chemical  interest,  and  it  will 
be  sufficient  to  indicate  their  principle,  although  the 
practical  operation  involves  certain  difficulties.  It  is, 
indeed,  necessary  to  handle  a  considerable  dead  weight 
of  inert  or  indifferent  gases.  By  cooling  the  nitric  oxide 
gas,  XO  is  transformed  into  No03  and  X2Oi  as  soon  as 


the  temperature  falls  below  500  or  000°.     Proper  n  i  'ions 

with  water.  OI  with  alkaline  sol  limo 

er  dilute  nitric  acid  or  nitrates  or 
a  mixture  of  nitrates  and  nil 

\\  e  may  finally  call  attention  to  a  -  barsu  teristic  feature 
hi  to  all  1 1  trhioh  have  been  studied. 

Whatever  may  be  the  met  hod  which  is  adopted,  whether 
with  direct  current  or  with  alternating  current,  or  with 
rapid  electric  oscillations  in  air  in  motion,  or  whether  the 
elect!  es  are  displaced  in  space,  the  arc,  in  order 

to  be  lighted,  requires  a  higher  voltage  than  that  which 
is  suffioienf  to  maintain  it  in  a  state  of  stability  after  it 
has  once  been  established.  It  is,  therefore,  necessary 
to  install  between  tho  source  of  electrical  energy  and  tho 
arc  chamber  either  a  considerable  resistance  with  direct 
current  or  one  or  several  induction  ci  alternating 

tits  or  oscillatory  discharges.  From  a  practical 
point  of  view,  this  means  that  in  the  are  only  a 
fraction    of   the    nominal    capacity   of   the   dynamo 

utilised.  With  alternating  currents,  for  example, 
there  will  always  be  a  considerable  phase  difference, 
lured  by  a  power  factor  which  has  often  a  rather 
I  ourable  value.  Estimates  of  installations  must  take 
this  point  into  account,  since  it  amounts  to  an  increase 
in  the  cost  of  dynamos,  and,  therefore,  in  the  cost  of 
electrical  energy. 

The  extended  and  expensive  researches  of  recent  years 
have,  therefore,  very  greatly  simplified  the  understanding 
of  this  problem  which  formerly  was  so  mysterious.  It 
may  be  interesting  to  state  what  has  been  accomplished 
in  pra.ti  e, 

In  respect  of  the  cost,  the  sources  of  information 
are  much  less  numerous  than  in  those  which  concern 
calcium  carbide  and,  consequently,  eyanamide.  The 
problem  of  the  fixation  of  nitrogen  as  nitric  acid  presents 
many  different  features.  Xevertheless,  several  impor- 
tant publications  relative  to  experiments  carried  out  in 
Xorway,  on  a  very  considerable  scale,  furnish  very 
interesting  information  as  regards  fixing  the  cost  price 
of  electro-chemical  nitric  nitrogen. 

This  cost  price  appears  to  depend  in  the  first  place 
upon  factors  easy  enough  to  determine.  In  reality  it 
is  simply  a  question  of  provoking  a  partial  oxidation  of 
the  atmospheric  nitrogen  by  submitting  the  air  to  the 
action  of  electric  energy  and  then  combining  the  oxides 
of  nitrogen  thus  formed  with  water  and  oxygen  in  order 
to  obtain  them  in  the  form  of  nitric  acid  ;  by  neutralisa- 
tion with  lime  we  could  get,  if  wanted,  calcium  nitrate  ; 
in  X'orway,  they  use  an  excess  of  lime  and  produce  a 
basic  calcium  nitrate  containing  about  75  per  cent. 
(X03)2Ca  (12  to  14  per  cent.  X),  with  about  2  per  cent. 
Cat)  in  excess. 

It  is  rare  to  find  a  chemical  process  so  simple  ;  the  only 
expenses  to  be  considered  are,  on  the  one  hand,  electric 
power  and,  on  the  other  hand,  current  manufacturing 
expenses.  Finally — an  occurrence  practically  unique  in 
the  industrial  world — the  cost  of  the  raw  material  is  zero, 
it  it  is  simply  a  question  of  preparing  nitric  acid,  and  is 
almost  negligible  when  nitrate  of  calcium  is  produced. 

Let  us  examine  these  different  elements  one  by  one. 

Electric  energy. — The  most  favourable  results  as  yet 
published  indicate  a  production  of  900  kilos.  HNQ, 
per  kilowatt-year,  measured  at  the  arcs  (Eyde  and  Birk- 
land).  (All  the  yields  are  calculated  as  nitric  acid  of 
100  per  cent.  HX03.)  Prof.  Haber  has  calculated  a 
theoretical  yield  of  1S00  kilos,  per  kilowatt-year.  Accord- 
ing to  Prof.  Witt  the  quantity  of  nitric  acid  obtained  at 
Xotoden  during  last  summer  amounted  to  between 
500  and  600  kilos,  per  kilowatt-year.  In  one  of  their 
patents  the  Badische  Anilin  und  Soda  Fabrik  mentions 
that  they  obtained  650  kilos. 

At  the  "Societed'EtudesElectrochimiques"  at  Geneva, 
with  extremely  simple  and  cheap  apparatus,  we  have 
obtained  a  yield  of  about  400  kilos,  of  nitric  acid. 

It  seems  then  that  we  may  take  a  production  of  500 
kilos.  HX03  per  kilowatt-year  as  being  a  fair  average. 
This  production  may  be  greater  or  less  according  to  the 
degree  of  simplicity  of  the  apparatus  employed.  Without 
doubt,  the  yield  will  be  certainly  increased  in  the  future  ; 
in  reality  we  are  only  in  the  introductory  stages  of  this 
industry. 
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Recovery  of  the  oxides  of  nitrogen.— -The  process  of 
recovery  -which  has  been,  up  to  the  present,  adopted  by 
different  experimenters  is  based  on  the  absorption  of 
these  oxides  by  water.  Prof.  Witt  states  that  approxi- 
mately 95  per  cent,  of  the  nitrogen  oxides  thus  formed 
at  Xotoden  are  recovered. 

In  reality  the  recovery  is  not  so  simple  as  it  might  appear 
at  first  sight  ;  for  the  chemical  mechanism  of  the  fixation 
of  nitrogen  oxides  by  the  elements  of  water  is  extremely 
complex. 

At  Xotoden,  the  products  of  three  furnaces,  each 
700  h.p.  (500  kilowatts),  are  conducted  into  a  system 
of  two  parallel  series  of  five  granite  towers,  each  of  which 
has  a  capacity  of  40  cb.  m.  ;  in  each  of  the  series  the  last 
tower  is  filled  with  milk  of  lime  in  order  to  retain  the  poorer 
gases.  The  capacity  of  the  system  is  thus  400  cb.  m.  ; 
its  power  of  absorption  amounts  to  3-3  kilos,  of  HX<>3 
per  cubic  metre  in  24  hours.  This  corresponds  approxi- 
mately to  the  capacity  of  production  in  lead  chambers 
(2  to  4"  kilos,  per  3  m.  of  chamber,  acid  of  density  1-5  to  1-6), 
which  is  equal  to  from  2  to  4  kilos,  per  cubic  metre. 

As  the  result  of  the  researches  made  by  the  "  Societe 
d'Etudes  Electrochimiques,"  it  is  more  advantageous 
to  employ  sulphuric  acid  as  absorber ;  the  power  of 
absorption  of  this  latter  being  in  reality  much  greater 
than  that  of  water.  On  the  other  hand,  the  methods 
of  absorption  by  water  are  capable  of  considerable 
improvement. 

The  "  Societe  "  is  now  engaged  in  studying  certain  newly 
patented  processes  by  which  either  dilute  nitric  acid  of 
50  per  cent.  HX03  is"  directly  produced,  or  fuming  nitric 
acid  containing  96  per  cent.  HX03. 

The  plant  built  in  Xorway,  which  represent  nearly 
0-3  cb.  m.  capacity  per  kilowatt,  seem  to  be  somewhat 
expensive,  especially  if  we  take  in  consideration  all  the 
accessories  they  demand  (tubulated  cooling  system, 
extensive  canalisations  for  both  gases  and  liquids,  venti- 
lators, pumps,  &c).  Xo  actual  figures  have  as  yet  been 
published  as  to  the  cost  of  that  plant  ;  but  their  principal 
dimensions  being  given,  it  is  not  difficult  to  estimate 
approximately  the  cost ;  it  must  reach  to  between  3(  K 1 
to  400  frs.  for  each  kilowatt  used  in  the  furnaces.  The 
sum  necessary  to  keep  all  this  material  in  repair  ought 
to  be  a  considerable  fraction  of  the  current  expenses. 

By  the  recuperation  by  means  of  sulphuric  acid,  I 
estimate  the  capital  invested  at  200  frs.  per  kilowatt. 

Having  established  these  points,  we  find  that  the  cost 
price  of  a  ton  of  nitric  acid  is  represented  by  the  following 
figures  : — 

frs. 
Electric  energy  at  50  frs.  per  kilowatt-year  for  a 

production  of  500  kilos,  per  year 100 

Repairs 40 

Wages  and  general  expenses    10 

Depreciation  and  interest  on  capital  at  5  per  cent.       55(12) 

In  francs 205 

In  £  Sterling    f 8  3s.  5d. 

To  this  price  of  205  frs.  we  must  add  the  expenses  of 
packing  and  transport ;  these  will  be  entirely  different 
according  to  the  form  in  which  the  product  i.>  delivered. 
This  fact  allows  us  to  distinguish  the  two  following  princi- 
pal alternatives  : — 

1.  When  the  nitric  acid  is  transformed  into  calcium 
nitrate  ;  in  this  case  there  are  approximately  the  follow- 
ing additional  expenses  : — 

frs. 
Lime.  0-45  ton  at  15  frs.  the  ton  and  handling 

thereof    15 

Packing  (air-tight  drums) 28 

Transport  (the  same  figure  as  for  cyanamide) 20 

63 
Expenses  of  production      205 

Price  per  ton  HN03  delivered  as  nitrate  of  cal- 
cium         268 

£10  14s.  od. 
Cost    price  of   nitrogen   per   kilogramme  in  the 

same  form 1.25 

or  Is. 


2.  When  the  nitric  acid  is  delivered  direct  as  acid  (in 
particular  as  concentrated  nitric  acid).     In  this  case  it  1 
would   be  enough   to  add   to  the   above-mentioned  sum 

of    frs.     205 

The  expenses  of  packing  and  transport     . .    frs.       50 

Price  per  ton  HX03  delivered  as  nitric  acid. .  frs.      255 

or  £12  2s. 

Price  per  kilogramme  nitrogen     frs.     1.15 

or  11W. 
We  have  already  mentioned  that  the  actual  value  of 
nitrogen  per  kilogramme  is  the  following  : — 
1.55  frs.  in  Chili  nitrate  =  Is.  3d. 
2.25  frs.  in  chemical  nitric  acid  =  ls.   lid. 
On    comparing    these    figures    we    may    conclude    that 
electro-chemical  nitric  acid  can  compete  successfully  with 
the  last  two  products.     Besides  that,  the  price  of  electro- 
chemical   nitric  nitrogen    per   kilogramme   is   practically 
the  same  as  that  of  the  nitrogen  contained  in  calcium 
cyanamide  prepared  from  the  excess  in  the  manufacture 
of  carbide  (1.35  frs.),  if  we  do  not  take  into  consideration 
an  agricultural  coefficient  of  the  cyanamide. 

IV. — Future  Prospects. 

If  we  attempt  to  compare  the  characteristic  features 
of  the  two  principal  methods  of  electro-chemical  fixation 
of  nitrogen,  which  occupy  at  the  present  moment  the 
attention  of  manufacturers  and  economists  alike,  we 
observe  in  the  first  place  that  the  yield  per  unit  of  electric 
energy  is  superior  in  the  cyanamide  process. 

Yield  in  nitrogen  per  kilowatt-year. — With  one  kilowatt- 
year  electric  power,  we  obtain  2  tons  carbide  =  400  kilos, 
fixed  nitrogen. (13)  With  the  same  power  we  obtain 
0-5  tons  HX03  =  111  kilos,  fixed  nitrogen. 

Nevertheless,  the  cost  price  per  kilogramme  of  fixed 
nitrogen  is  no  higher  in  the  electro-chemical  nitric 
acid  process  (without  taking  into  account  an  agricultural 
coefficient  for  cyanamide) : — 

Cost  price  per  kilogramme  fixed  nitrogen. — By  the 
cyanamide  process,  carbide  at  140  frs.  a  ton  =  1.35  frs.  ; 
carbide  at  185  frs.  a  ton  =  1.58  frs.  By  the  electro- 
chemical nitric  acid  process,  as  basic  nitrate  of  calcium 
=  1.21  frs.  ;    as  nitric  acid  =  1.15  frs. 

Profit  per  kilowatt  installed. 

(The  capital  invested  for  one  kilowatt  installed  is  almost 
the  same  for  the  two  processes,  that  is  200  to  300  frs.,  or 
£8  to  £12). 

With  cyanamide. — Nitrogen  sold  at  the  price  of  that 
oi  ammonium  sulphate:  400x(1.45 — 1.35)  =  40  frs.= 
£1   12s. 

With  nitric  acid. — (a)  Nitrogen  sold  at  the  price  of 
that  of  Chili  nitrate:  111  X  (1.55— 1.20)  =  38.85  frs.= 
£1   lis.   lid. 

(b)  Nitrogen  sold  at  the  price  of  that  of  nitric  acid : 
lllx(2.25— 1.20)  =  116.55frs.=£4  12s.  5$d.{i*) 

The  lower  price  of  nitrogen  in  nitric  acid  is  due  to  the 
fact  that  the  yield,  although  smaller  in  the  last-named 
process,  is  greatly  compensated  for  by  the  extreme 
simplicity  of  the  operations  and  also  inasmuch  as  it  is 
unnecessary  to  take  the  price  of  raw  materials  into 
account. 

If  we  consider  the  matter,  it  is  really  impossible  to 
imagine  more  simple  operations  than  the  oxidation  of 
atmospheric  nitrogen  and  the  subsequent  absorption  of 
the  oxides  of  nitrogen  formed. 

Nitric  nitrogen  offers  in  itself  several  important  eco- 
nomical advantages  which  it  is  interesting  to  examine 
briefly. 

To  begin  with :  as  regards  agricultural  needs  it  is 
evident  that  calcium  nitrate,  closely  related  as  it  is  to 
sodium  nitrate,  has  before  it  almost  unlimited  prospects 
which  are  daily  increasing.  It  is  already  well  known 
that  'ill  nitrates  of  alkalis  or  of  lime  are  as  good  manures 
as  the  nitrate  of  soda. 

In  the  second  place,  electro-chemical  nitric  nitrogen 
has  before  it  an  extremely  brilliant  opening,  tlirough  its 
sale  in  the  form  of  nitric  acid,  which  reprcseuts  in  Europe 
alone  a  market  of  about  200,000  tons.  It  looks  as  if 
it  were  an  economical  error  in  this  new  industry  to  supply, 
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in  the  first  place,  nitrate  of  calcium,  as  is  done  in  Norway, 

instead  of  nun.-  acid.     The  nitric  acid  leaves  a  greater 

margin  f,>r  profit  as  has  already  been  shown.     Our  princi- 

efforts  xn^lit .   therefore,   to  be  concentrated   on   the 

manufacture  and  sale  of  this  acid,  which  would  make  it 
possible  for  the  factories  to  pay  oil  rapidly  the  i 

Invested  on  the  initial  plains,  at  the  sa time  pi  rfi 

the  technique  of  the  processes.     It  is  all  the  mon    I  i 
interest  of  this  industry  to  follow  this  branch, 
u-,-s  of  nitric  acid  arc  continually  increasing  and  o 
art>  to  be  expected  as  soon  as  its  price  has  sunk  lower. 

To  continue,  as  regards  the  future  of  the  two  industries, 
we  think  that  the  development  ought  not  to  be  consii 
as  that  of  two  rivals  in  the  usual  sense  of  the  word. 

The  principal  aim  in  the  development  of  the  nitric 
industry  should  he  that  of  the  production  of  nitric  acid, 
at  the  same  time  with  a  view  to  increasing  the  yield. 
It  will  have  consequently  before  it  a  very  large  future, 
in  the  manufacture  of  nitrate. 

On  the  other  hand,  the  cyanamide  industry  is  destined. 
at  lirst.  to  be  linked  with  the  carbide  industry  :  copsider- 
ing  the  actual  cost  price  of  calcium  carbide,  it  will  scarcely 
possible  to  develop  this  industry  anywhere  but  in  the 
neighbourhood  of  carbide  works,  possessim:  favoui 
economical  conditions  ;  and  even  then  it  would  only 
employ  the  excess  of  carbide  not  absorbed  for  lighting 
purposes.  We  have  already  observed  that  the 
carbide  for  lighting  is  much  more  remunerative.  If  all 
the  circumstances  arc  not  especially  favourable,  the  build- 
ing of  large  carbide  factories,  destined  exclusively  for  the 
manufacture  of  cyanamide.  seems  to  be  more  or  less 
hazardous  ;  especially  if  we  take  into  consideration  the 
diminution  in  price  of  nitric  nitrogen,  which  can  he  con- 
sidcted  practically  certain  to  take  place  in  the  more  or  less 
near  future.  Other  considerations,  which  will  be  examined 
a  little  later,  give  further  weight  to  this  argument. 
Although  limited  in  this  way,  I  consider  that  the  field 
for  activity  still  remains  very  large. 

Finally.  1  should  like  to  add  that  it  is  all  the  more  in 
the  interest  of  these  two  growing  industries  not  to  con- 
sider themselves  as  rivals,  for  they  can  benefit  by  working 
hand-in-hand  with  a  view  to  a  better  utilisation  of  the 
atmospheric  elements — nitrogen  and  oxygen — as  I  have 
already  suggested  in  my  lecture  before  the  Socie'te  Hel- 
't'lfiu,  ies  Sciences  Xnturelli s.  In  the  cyanamide  in- 
dustry, the  atmospheric  oxygen  is  actually  lost  ;  whereas 
it  micht  be  employed  with  advantage  in  the  manufacture 
of  electro-chemical  nitric  acid,  in  which  the  addition  of 
this  gas  to  the  atmosphere  constitutes  a  favourable  factor 
in  increasing  the  yield  per  unit  of  electric  energy. 

Captivating  as  the  prospects  are  which  are  open  to  these 
two  young  industries,  it  may  be  well  to  glance  at  several 
exterior  factors  liable  to  promote  or  retard  their  develop- 
ment. 

We  have  just  indicated  the  importance  of  liquid  air  in 
this  respect  ;  it  is  certain  that  every  progress  realised 
in  this  branch  ought  to  be  considered  as  a  factor  favourable 
to  the  rapid  extension  of  the  processes  of  electro-chemical 
fixation  of  nitrogen. 

A  question  not  less  important  concerns  the  production 
of  electric  energy,  which  is  indispensable  to  the  extension 
of  these  processes.     It  is  certain  that  the  first  nitrogen 
works  will  make  use  of  this  energy  at  a  low  price,  furnished 
as  it  will  be  by  large  hydro-electric  stations  ;     however, 
we  must  not  deceive  ourselves  and  certainly  not  forget 
that  this  source  of  energy  is  more  limited  than  is  generally 
realised.     The  hydraulic  forces  still  available,  and  at  the 
same  time  favourably  situated,  reach  in  Europe  a  power 
of    several    hundred    thousand    kilowatts — at    most    one 
million.     Although  it  is  true  that  they  constitute  a  reserve 
sufficient  to  fix  a  quantity  of  nitrogen  corresponding  to  a 
very  large  part  of  the  present  European  consumption  of   ! 
nitrates  and  ammoniacal  salts,   still   they  would   not   be 
stifKcieut  to  meet  the  larger  consumption  which  we  may 
ler  as  a  certainty  in  the  near  future. 
Our  attention  is  therefore  attracted  to  the  problem  of 
the  economical  production  of  energy  by  means  of  mot 
employing  in  some  form  or  other  (vapours,  poor  gas 
coal    power.      The    progress    made    in    this    Ira 
during   the  last    '20  years  has    been  so  considerable  that 
we  may  contemplate  its  future  with  confidence. 


In  this  respect,  the  important  industrial   rese.,, 
Dr.  L.  Mond,  hccih    to  me  to  have  indicated    tl 
mental    principles  by  means  of  whirl,  electric  energy  will 
certainly  be  furnished  in  the  future  to  the  electro  chemical 
industry   in   countries    which    do   not    possess    bydi 
power.     These   methods,    based   on   the   recnpi 
nitrogen,  arc  doubly  interesting  in  ,)„. 

abject  which  is  occupying  our  attention,     h   is,   i 
fore,  indispensable  that  we  Bhould  p 
momenta,    less   in   order   to   tix   the   details    with    which 
you     arc    already    acquainted,     than    to    emphasise     the 
immense  future   which  awaits  these   pi 

let  me  express  my  thanks  t,,  Dr.  Mond  and  t..  Mr.    Emile 
Mond,  Managing  Hi  rector  of  the  !'...■ 

to  whom  1  am  indebted  for  several  of  the  following  par- 
ticulars. 

Dr.    Mond'e    system    consists    in    producing    gas    from 

gas-producers  under  conditions  which  permil  the  recovery 

m  the  form  of  ammonia  of  the  greater  pari  oi  Hie  nitrogen 

in  the  fuel  and  in  utilising  afterwards  this  gas 

in  gas  engines,  which,  in  their  turn,  drive  dyns 

In  the  case  of  especially  powerful  producers,  moist  air 
is  passed  through  the  incandescent  cod  (up  to  2\  tons  of 
water  per  ton  of  coal).  This  operation  ought  to"  be  con- 
ducted at  not  too  high  a  temperature.  After  the  gases 
have  been  scrubbed  in  appropriate  apparatus,  from 
60  to  70  per  cent,  of  the  nitrogen  contained  in  the  coal 
is  extracted  as  ammonia  ;  this  represents  on  the  average 
40  kilos,  of  ammonium  sulphate  per  ton  of  coal. 

The  system  is  applicable  even  to  combustibles  of  very 
inferior  quality.!,")  The  calorific  power  of  the  fuel 
being  approximately  6786  cal..  the  heating  power  of  the 
gas  would  be  77  per  cent,  of  that  of  the  coal. 

From  the  economical  point  of  view,  these  most  remark- 
able results  may  be  interpreted  by  one  or  other  of  the 
following  possibilities  : — 

(a)  Either  the  combustible  gas  is  reckoned  at  the 
ordinary  price  of  general  production  ;  in  which  case  the 
cost  price  of  sulphate  of  ammonia  amounts  to  £4  per 
ton  (Journal  of  Gas  Lighting.  1903). 

(6)  Or  we  may  deduct  the  profit  arising  from  the  sale  of 
ammonium  sulphate  from  the  cost  price  of  the  motive 
power  generated  by  gas  engines  ;  a  fact  which  is  distinctly 
in  favour  of  the  gas  engine. 

If  we  apply  the  preceding  data  to  the  average  con- 
ditions in  Europe  for  the  production  of  electric  ener  ry 
in  power  stations  producing  several  thousand  h.p  bj  gas 
engines,  and  if  we  reckon  at  £14  per  electric  h.p.  the  cost 
of  the  outfit,  the  price  per  electric  h.p.. year  would  amount 
to  about  £3  with  fuel  at  10s.  a  ton. 

The  industrial  Mond-gas  plants  which  have  been  built 
in  England  realise  conditions  very  similar  to  those  which 
we  have  just  indicated.     The  price  per  h.  ,  js 

I  understand,  approximately  £2  15s.  a  rear,  with  fuel  at 
is.  a  ton. 

If  we  apply  this  last  figure  to  the  cost  price  of  electro- 
chemical nitric  acid,  as  we  have  already  estimated  it  the 
latter  would  amount  to  3:25  frs.  (£13)  a  ton:  in  which 
the  fixed  nitrogen  would  be  1.5S  frs.  =  Is.  2d.  the  kilo. 
This  is  about  the  price  of  the  Chill  saltpetre  nitrogen- 
it  leaves,  on  the  other  hand,  a  very  interesting  margin' 
for  the  production  of  nitric  acid. 

If  we  take  into  consideration  the  enormous  advant 
which  the  chemical  industry  will  gain  in  manufactu 
these  products  in   the  neighbourhood   of  centres  of  con- 
sumption, we  shall  be  able  to  appreciate  without  difficulty 
the  very  great  interest  attaching  to   the   development  of 
these  methods. 

Their  importance  is  still  further  enhanced  by  the  pos- 
sibility of  producing  ammoniacal  salts  in  "enormous 
quantities  if  we  remember  that  the  world's  consumption 
of  coal  is  now  not  far  from  one  million  million  tons  a 
year.(M) 

It  is  scarcely  necessary  to  add  that  this  production 
of  ammonia  will  furnish  the  electro-chemical  nitric  acid 
industry  with  facilities  for  producing  ammonium  nitrate 
at  a  low  price.  This  latter,  among  all  the  nib 
bodies  destined  for  agriculture,  is  the  one  which  is 
adapted  to  long  distance  transport,  thanks  to  its  high 
percentage  of  nitrogen.  At  the  same  time  it  is  the 
nitrogenous  fertiliser  par  excellence. 
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The  following  table  shows  the  percentage  of  nitrogen 
contained  in  the  various  nitrogenous  bodies  under  con- 
sideration : — 

Nitrogen 
per  cent. 

Sodium  nitrate    16-5 

Ammonium  sulphate 21-2 

Gnano    10—15 

Calcium  cyanamide     14 — 2(1 

Calcium  nitrate    1  <  -1 

Basic  calcium  nitrate  (Norway) 13 — 14 

Nitric  acid  HN03 22-2 

Nitric  acid  of  95  per  cent 21-1 

Ammonium  nitrate     35-0 

Such  are,  gentlemen,  the  different  prospects  of  the 
near  future,  presented  by  the  problem  of  the  fixation  of 
nitrogen.  To  what  degree  and  how  soon  will  they  be 
realised  ?  That  is  a  question  difficult  to  answer.  Although 
the  value  of  the  numerous  figures  which  I  have  given  is 
rather  comparative  than  absolute,  it  remains  an  indis- 
putable fact  that  at  the  present  day  this  branch  is  really 
and  effectively  open  to  industrial  methods,  which  will 
shortly  assure  the  civilised  world  of  a  supply  of  nitrogen 
which  it  will  no  longer  be  able  to  extract  from  the 
exhausted  reserves  in  Chili. 

The  principal  part  of  the  nitrogen  will  be  derived  from 
the  atmosphere  :  electro-chemistry  now  being  in  a  con- 
dition to  fix  this  precious  element.  On  the  other  hand, 
we  can  foresee  that  coal  also,  which  has  already  proved 
of  such  importance  in  our  economical  development,  will 
not  lag  behind  in  this  conquest,  to  which,  furthermore, 
contributions  will  certainly  be  made  by  rational  methods 
of  liquefying  air  and  so  separating  its  elements.  Final 
success  is,  in  a  word,  dependent  on  the  expansion  and 
development  of  the  most  modern  discoveries  of  science 
and  of  applied  chemistry.  It  is  on  this  final  success 
that  the  future  of  the  civilised  world  depends,  and  I 
think,  gentlemen,  that  these  considerations  are  sufficiently 
important  to  attract  and  hold  the  attention  of  your 
Society. 

I  should  like  to  add  my  cordial  thanks  to  the  Society 
for  having  given  me  the  opportunity  of  bringing  before 
them  a  problem  which  has  occupied  ruy  attention  for  the 
last   10  years. 

I1)  M.  Frank  (Ztschft.  ftir  angew.  Chem..  1905,  p.  836)  recently 
indicated  that  agricultural  needs  in  Germany  absorb  200.000 
tons  yearly.  Prof.  Witt  gives  only  90,000  tons  in  his  report 
on  the  Paris  Exhibition  of  1900. 

(»)  40,000  tons  according  to  a  recent  publication  (Electro- 
chemical and  Metall.   Industry,   1906,  p.   121). 

(*i  These  estimates  comprise  only  the  consumption  of  ammonium 
sulphate.  In  order  to  obtain  the  total  consumption  of  ammonium 
we  must  add  to  these  figures  the  ammoniacal  liquors  used  in  the 
soda  factories,  which  employ  the  Solvay  process.  According 
to  Mr.  Ernest  Solvay  (Congress  of  Berlin,  1905),  the  entire  pro- 
duction in  1902  of  soda  by  the  ammonia  process  reached  1,610,000 
tons.  This  figure  ought  to  be  still  fairly  exact,  as  shown  by  a 
communication  for  which  I  am  obliged  to  Mr.  Armand  Solvay. 
On  the  other  hand,  Mr.  Schreib  Btates  that  the  minimum  loss 
of  ammonia  is  0-75  kilos,  per  100  kilos,  of  soda,  from  which  we 
can  deduce  an  average  loss  of  1  kilo.  In  this  case  the  ammonia 
consumed  by  the  Solvay  Soda  Works  would  be  16,100  tons,  which 
corresponds*  to  about  77,000  tons  of  ammonium  Bulphate. 

(*)  This  process  was  patented  by  Readman  and  Parker,  and 
is  in  operation  at  the  works  of  the  Scottish  Cyanide  Company, 
at  Leven,  Fifeshire. 

i6)  This  high  percentage  of  nitrogen  is  obtained  only  with 
calcium  carbide  of  good  quality. 

(8)  In  giving  the  following  figures,  I  have  endeavoured  to  make 
an  estimate  which  shall  not  err  on  the  optimistic  side.  I  have 
preferred  to  place  a  somewhat  high  price  on  the  power  and  on 
tlte  raw  materials,  and  to  make  the  conditions  as  far  as  possible 
comparative.  If  any  of  my  figures  require  correction  in  a  more 
favourable  sense,  I  shall  be  the  first  to  express  satisfaction. 

(7)  In  this  case  the  price  is  restricted  to  factories  working 
on  a  large  scale  ;  it  reaches  a  much  higher  figure  for  smaller 
installations. 

(8)  The  chief  improvements  introduced  since  1902  into  the 
manufacture  of  calcium  carbide  may  be  summarised  as  follows  : — 

The  quantity  of  raw  materials  employed  (lime  and  coke)  has 
somewhat  diminished  ;  per  ton  of  carbide,  1100  kilos,  of  lime 
and  750  kilos,  of  coke  were  then  deemed  sufficient ;  the  most 
important  reduction  relates  to  the  electrodes.  By  more  rational 
construction  of  the  furnaces,  a  saving  of  10  to  20  kilos,  has  been 
effected  in  lime  and  carbon,  at  least  in  making  fused  carbide  ; 


some  works  have  succeeded  in  making  a  saving  of  even  more 
than  20  kilos.  On  the  other  hand,  the  manufacture  of  electrodes 
has  been  centralised  more  and  more  in  special  works,  and  they 
are  now  sold  to  carbide  manufacturers  at  a  price  on  delivery  of 
35  to  40  frs..  instead  of  the  50  or  60  usual  some  years  ago. 

In  the  early  davs  of  the  manufacture  of  fused  carbide  (carbure 
eottli)  (the  manufacture  of  cakes  is  being  given  up),  only  3-5 
kilos,  of  80  per  cent,  carbide  was  produced  by  24  electric  kilowatt- 
hours.  However,  by  careful  supervision,  by  improvements  in 
furnaces,  and  especially  by  the  use  of  greater  electric  power  (500, 
1000  and  2000  kilowatts),  the  yield  has  been  increased  to  6  kilos, 
per  24  kilowatt-hours,  or  2-1  tons  per  kilowatt-year  ;  it  is  said 
that  some  works  obtain  even  more. 

The  cost  of  electric  energy  must  be  taken  at  a  very  low  figure, 
for  the  manufacture  of  carbide  has  stopped  except  in  works  very 
favourably  situated  in  this  respect.  Several  works  in  central 
Europe  reckon  that  their  electric  power  costs  not  more  than 
50  per  kilowatt-year. 

(•)  It  is  necessary  to  note  that  a  carbide  factory  of  5000  kilowatts 
power,  able  to  turn  out  10,000  tons  carbide  a  year,  and  disposing 
of,  for  instance,  20  per  cent,  of  its  production  to  transform  it  into 
calcium  cvanamide.  namely,  2000  tons,  would  consume  only 
400  tons  of  nitrogen — in  other  words,  a  little  more  than  a  ton 
a  day.  However,  in  accordance  with  the  calculations  published 
the  nitrogen  could  not  be  obtained  at  a  price  of  a  few  centimes 
the  kilo,  unless  the  daily  production  reached  40  to  50  tons. 

(I0)  Some  authors  have  assumed  that  nitrogen  peroxide  is 
directly  formed.  But  this  assumption  is  untenable  in  view  of 
the  experiments  of  Bichardson,  who  found  that  the  gas  N02 
dissociates  completely  into  NO  and  JO »  at  a  temperature  between 
500"  and  600"  C,  w-hich  is  much  below  the  temperature  of  the 
electric  arc. 

(")  F.  Haber,  Thermodynamik  technischer  Gasreaktionen 
(Miinchen,  1905),  page  251. 

(la)  This  is  calculated  on  a  capital  of  200  frs.  per  kilowatt, 
instead  of  from  300 — 400  frs.,  to  make  allowance  for  the  improve- 
ments resulting  from  the  rational  recovery  by  means  of  sulphuric 
acid. 

(ls)  Or  280  kilos,  if  the  percentage  of  nitrogen  is  only  14  per 
cent. 

(14)  This  figure  is  certainly  too  high :  if  the  production  of 
electro-chemical  nitric  acid  is  realised  on  a  large  scale,  the  price 
of  this  product  will  become  lower. 

(16)  The  consumption  of  gas  is  66  cb.  ft.  per  B.H.P.  hour,  i.e. , 
about  71  cb.  ft.  per  electric  h.p.  hour. 

(16)  Thus  with  coal  of  62-69  per  cent.  C  and  10-42  per  cent, 
ash,  it  was  possible  to  convert  into  gas  57-38  per  cent,  of  C, 
whereas  5-31  per  cent,  remained  in  the  ash.  The  gas  so  obtained 
contained  (in  volume)  :— CO,  11  per  cent.:  H.,  29  per  cent.; 
CH<,  2  per  cent. ;  COj.  16  per  cent.  ;  N2,  42  per  cent.  One  ton 
of  the  fuel  produced  39-59  cb.  m.  of  this  gas,  saturated  with  water 
at  15°  C.  ;   its  calorific  power  was  1317-8  cal.  per  cb.  m. 

(17)  The  recovery  of  the  nitrogen,  applied  to  only  one-tenth 
of  this  consumption,  within  the  limits  of  the  Mond's  process, 
would  give  about  one  million  tons  nitrogen  per  annum,  i.e.,  four 
times  about  the  actual  consumption  of  nitrogenous  bodies. 


Discussion. 

The  Chairman  read  a  telegram  from  Dr.  Frank, 
of  Chariot tenburg,  regretting  his  inability  to  be  present. 
He  was  glad  to  add,  however,  that  his  colleague,  Dr.  Caro, 
had  specially  come  to  attend  the  meeting.  He  also  read 
letters  from  Lord  Rayleigh,  P.R.S.,  and  Dr.  Ludwig 
llond,  F.R.S.,  expressing  regret  at  their  inability  to  be 
present. 

He  felt  sure  that  the  discussion  would  be  free  from  bias 
towards  any  particular  process  or  patent.  They  were 
there  to  discuss,  in  its  broadest  possible  aspects,  a  question 
of  enormous  importance,  namely,  whether  or  not  it  was 
practicable  from  an  industrial  point  of  view  to  supply 
nitric  acid  in  a  form  which  could  be  obtained  from  the 
atmosphere,  instead  of  being  dependent  on  Chilian  nitrate 
as  they  were  to-day.  Amongst  other  points  raised,  the 
question  of  the  transport  of  nitric  acid  appeared  to  demand 
consideration,  and  he  would  like  to  hear  the  views  of 
technologists  as  to  whether  or  no  there  were  difficulties 
attending  the  transport  upon  such  a  scale  and  over  great 
distances  of  nitric  acid  of  such  strength  as  1-5  sp.  gr. 
He  did  not  suggest  it  could  not  be  done.  There  were 
questions  in  connection  with  transhipment,  &c.  which 
should  be  discussed.  With  regard  to  the  cyanamide, 
the  author  had  treated  that  as  a  by-product,  resulting 
from  the  surplus  production  of  carbide,  and  he  had  taken 
the  price  of  the  latter  without  packing  at  something  over 
£5  a  ton.  Those  might  be  the  conditions  obtaining  to- 
day, but  many  of  them  would  have  read  of  propositions 
to  "which  practical  effect,  he  understood,  was  about  to  be 
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yivcn    i"    produoi    carbide  it t  a  very  muoh  lower  prioe, 
and  if  thai  proved  to  becorreot,  he  would  suggest  tl 

'iiiii.nl,-  would  come  oul  at  a  bout   i  lie 
nitrate  ol    oda  would  require  serious  modifi- 
cation.    He  should  also  like  to  hear  what  Bueh   lutb 
as  l'r.   Voelcker  and    Dr.    Dyer  had   to  Bay  with  respect 

lo  tin'   stability   of   cyanamide    posses I   of   a   definite 

mammal   value   at    the   place   where   ii   »ns  used 

•tabihtv  had,  he  underst I.  been  questioned.     The 

upon  which  the  author  had  based  Ins  nitric  and  compari- 
sons appeared  to  be  taken  upon  the  present  price  of 
nitrate  of  soda,  and  one  would  like  to  know  whether,  in 
vu-«  of  the  suggested  competition,  in  respect  of  -junoim 
r  annum  to  commence  with,  tliosc  interested  in 
nitrate  «ou!d  be  content  to  remain  passive,  or  whether 
there  was  a  possibility  of  a  reduction  in  price,  and  to 
what  (stent  it  could  go.  What  u.is  the  margin  of  reduc- 
tion possible  in  that  connection  !  Keen  if  this  | 
only  effected  a  serious  reduction  in  nitrate,  it  must  react 
favourably  to  the  whole  community.  They  would  like- 
to  learn  more  about  the  wear  and  tear  of  the  furnaces 
which  had  been  described,  and  how  Ions;  they  had  been  at 
work  on  a  sufficient  scale  to  make  a  fair  estimate  in  this 
direction   possible. 

After   Dr.    Divebs,    as    President   of   the   Society,  had 
>sed   a   welcome   to   the   distinguished   visitors, 

Sir  William  Ramsay  said  he  wished  to  make  a  slight 
correction;  it  was  not  Cavendish  who  tirst  discovered 
the  union  of  nitrogen  and  oxygen  by  the  spark,  but 
Priestley,  as  Cavendish  himself  acknowledged.  It  was 
true  that  neither  of  those  experimenters  knew-  what  they 
were  doing.  They  were  dealing  with  "  phlogisticated  " 
and  "  depnlogisticated  air  "  ;  still,  the  credit  was  due 
to  Priestley  for  the  original  discovery,  though  great  progress 
was  made  by  Cavendish,  in  his  remarkable  researches.  The 
Chairman  suggested  that,  supposing  this  new  scheme  came 
into  force,  and  calcium  carbide  could  be  made  at  a  very 
;re  in  Norway,  whether  that  would  not  throw  so 
much  on  the  market  that  it  could  not  all  he  taken  up  for 
lighting  purposes,  and  that  a  great  deal  would  be  available 
for  the  production  of  cyanamide,  or  that  possibly  it  would 
be  so.     But  there  was  a  counter  consideration. 

Calcium  carbide  gave  a  very  cheap  light,  and  from 
the  country-house  point  of  view,  illumination  by  its  use 
far  the  simplest  method  if  one  excluded  the  oil 
lamp.  Now,  if  the  price  of  calcium  carbide  were  reduced. 
the  consumption  would  go  up  enormously,  because  what 
militated  against  its  use  at  present  was  its  high  price. 
Calcium  carbide  at  its  present  price  when  interpreted  into 
figures  would  represent  coal  gas  at  about  8«.  or  10s. 
per  thousand,  and  that  was  rather  a  deterrent  for  the 
proprietors  of  small  country  houses.  He  believed,  how- 
ever, that  if  calcium  carbide  were  made  cheaper,  a  great 
increase  ia  consumption  would  take  place,  and  that  again 
would  militate  against  its  use  in  any  large  proportion 
for  manufacturing  calcium  cyanamide. 

Dr.  N.  Cako  said  the  Chairman  had  correctly  pointed 
out  that  the  question  whether  the  processes  for  the 
fixation  of  atmospheric  nitrogen  became  valuable,  would 
depend  upon  whether  these  processes  -were  economical. 
He  believed  it  to  be  of  importance,  therefore,  to  correct 
some  of  the  statements  of  the  author,  on  the  ground  of 
practical  experience.  He  would  not  criticise  the  figures 
given  for  the  process  of  obtaining  nitric  acid  from  atmo- 
spheric nitrogen,  as  he  had  had  no  practical  experience  of 
the  process,  but  he  would  point  out  that  in  these  figures, 
the  not  inconsiderable  cost  of  concentrating  the  dilute 
acid  -eeraed  to  have  been  omitted.  On  the  other  hand, 
he  could  furnish  some  information  as  to  the  cost  of  manu- 
facture of  the  product,  obtained  from  calcium  carbide 
and  nitrogen,  called  "  Kalkstickstoff "  (crude  calcium 
cyanamide).  The  cost  of  manufacture  of  carbide  given 
corresponded  in  general  to  that  obtaining  in  practice, 
ri:.,  a  yield  of  2-1  tons  of  carbide  per  kilowatt-year. 
at  a  cost  of  140  francs  per  ton.  with  electric  energy  at  150 
francs  per  kilowatt-year.  This  cost  was  not,  however, 
the  actual  first  cost  of  the  carbide,  but  represented  also  a 
certain  profit    for  the  carbide  manufacturer,   so  that    it 
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if  it  i  cat  bide  Eaotot  ially 

;t.i,  tared    in    I  be    i  aloium    03  ai 
statement   of  the  lecturer  thai   one  ton  of  oarbid< 

-red  to  obtain  one  ton  "i  crudi    calcium  cyanai 
was  1  '.  only  800  kilos,  of  irbide 

being  necessary,  i.e.,  one  ton  of  carbide  would  yield  1 -jr, 

tons  ol  crude  oaloit lyanamide  containing  20  per 

.'i  nitrogen.  The  statement  that  the  nitrogen  used  in 
the  process  cost  l'»  centime,  per  kilo,  also  needed  ■ 
tion.  The  nitrogen  was  isolated  from  the  air  either  by 
chemically  fixing  the  oxygen,  or  by  mechanical  means,  e.g., 
i  Hide's  process.  The  cost  of  the  latter  process  varied 
trie  power  or  coal  was  used.  Linde  liim- 
tated  that  oxygen  obtained  by  his  process,  even  when 
a  tolerably  dear  fuel  was  used  (25  francs  jkt  ton),  cost 
about  6 — 7  cent  nnes  per  eh.  ni.  Since  for  each  eb.  m. 
of  oxygen  about  4  cb.  m.  of  nitrogen  would  be  obtained, 
the  price  of  10  centimes  per  kilo,  for  nitrogen,  given  by 
the  lecturer,  was  much  too  high.  The  other  estimated 
general  expenses  were  also  much  too  high.  These  varied 
according  to  local  conditions,  but  practical  working  had 
shown  that  the  cost  per  kilo,  of  nitrogen  combined  in 
calcium  cyanamide  was  considerably  less  than  the  1-35 
francs  given  by  the  author;  indeed,  the  manufacture 
of  crude  calcium  cyanamide  would  still  be  remunerative 
if  the  price  of  nitrate-nitrogen  fell  to  1  franc,  per  kilo. 
For  nitrate,  on  the  other  hand,  the  position  of  affairs  was 
\  cry  different ;  the  very  accurate,  exhaustive  investi- 
gations of  Sempers  and  Michels  (Z.  Berg.-Hiitten-u. 
Salinewesen,  1904,  359)  had  shown  that  the  price  of  Chili 
saltpetre  could  not  fall  below  20  francs  per  100  kilos.,  free 
at  London,  that  is,  the  Chili  saltpetre  industry  is  capable 
of  existence  only  with  a  price  of  1.35  francs  per  kilo,  of 
nitrogen.  This  fact  would  furnish  an  answer  to  Sir  W. 
Ramsay,  who  inquired  as  to  the  prospects  of  the  calcium 
cyanamide  manufacture  if  the  price  of  Chili  saltpetre  fell 
below  its  present  value  (1.55  francs  per  kilo,  of  nitrogen). 
Calcium  cyanamide  was  a  substance  which  could  not  only 
be  used  directly  in  agriculture,  for  which  purpose  it  was 
eminently  suitable,  as  it  contained  a  high  percentage 
20  per  cent.)  of  nitrogen,  which  was  not  reduced  on 
keeping,  and  gave  in  practice  results  at  least  equal  to 
those  obtained  with  sodium  nitrate  and  ammonium 
sulphate,  but  which  could  also  serve  as  raw  material  for 
the  preparation  of  numerous  other  nitrogenous  com- 
pounds, in  which  the  price  of  1  kilo,  of  nitrogen  was  much 
higher  than  in  calcium  cyanamide.  The  crude  calcium 
cyanamide,  consisting  of  a  mixture  of  calcium  cyanamide 
and  carbon,  was  suitable  for  the  hardening  of  iron.  The 
separated  carbon  was  of  a  graphitic  character,  and  the 
calcium  cyanamide  belonged  to  that  class  of  carbon- 
nitrogen  compounds  capable  of  yielding  carbon  (in  the 
form  of  graphite)  to  iron.  A  mixture  of  crude  calcium 
cyanamide  and  a  flux  has  been  prepared  under  the  name 
"  Ferrodur."  and  has  proved  excellent  for  hardening  iron- 
Pure  cyanamide  and  its  polymerisation  product,  dicyan- 
diamide,  obtained  from  calcium  cyanamide,  form  the  raw 
materials  for  the  preparation  of  a  large  number  of  im- 
portant substances.  From  cyanamide,  urea  and  guanidine 
are  prepared.  Dicyandiamide  may  be  used  as  an  addition 
to  explosives  ;  it  does  not  reduce  the  shattering  effect  of 
the  explosive,  as  large  quantities  of  gas  are  evolved  in  its 
decomposition,  but  it  diminishes  the  temperature  of  the 
products  of  explosion.  According  to  the  most  recent 
investigations  of  Professor  Scalliazzoni,  dicyandiamide 
should  also  be  the  most  active  product  for  agricultural 
purposes,  as  calcium  cyanamide.  when  applied  as  a 
manure,  is  first  converted  into  dicyandiamide.  If  that 
observation  were  confirmed,  dicyandiamide  would  repre- 
sent a  fertiliser  turn  }lu<  ultra,  since,  owing  to  its  con- 
taining 60  per  cent,  of  nitrogen,  the  expenses  of  freight 
and  transport  would  be  reduced  to  a  minimum.  A 
further  application  of  cyanamide  rested  on  the  fact  that 
its  alkali  salts  served  as  good  condensing  agents  in  the 
preparation  of  indigo  from  phenylgiycin.  Calcium 
cyanamide  was  also  largely  used  for  the  technical  manu- 
facture of  cyanides.  In  the  fused  state  calcium  cyanamide 
reacted  with  carbon,  with  the  formation  of  cyanide,  and 
this  process  was  now  used  on  the  large  scale  for  the  manu- 
facture of  potassium  cyanide.     By  the  action    of   steam 
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on  calcium  cyanamide  the  whole  of  the  nitrogen  was 
converted  into  ammonia.  Since  ammonia  was  converted 
into  nitric  acid  under  the  influence  of  catalytic  agents, 
and  the  oxygen  necessary  for  the  reaction  was  available 
after  the  separation  of  the  nitrogen  from  the  air  in  the 
manufacture  of  calcium  cyanamide,  this  latter  compound 
might  also  be  looked  upon  as  an  intermediate  product 
in  the  manufacture  of  nitric  acid  from  atmospheric 
nitrogen  by  a  method  which  would  probably  be  more 
economical  than  the  direct  combustion  of  nitrogen  in 
oxygen.  In  the  preparation  of  calcium  cyanamide,  and  of 
ammonia  and  nitric  acid  therefrom,  the  power-consuming 
reaction  was  that  concerned  in  the  manufacture  of  carbide. 
Theoretically  1400 — 1500  kilos,  of  nitrogen  could  be  fixed 
in  the  form  of  calcium  cyanamide  per  kilowatt  year  ; 
actually,  2-5 — 2-6  tons  of  calcium  cyanamide  were  pro- 
duced, that  is,  500 — 520  kilos,  of  nitrogen  fixed.  Accord- 
ing to  the  figures  of  Haber  and  Muthmann  and  Hofer, 
only  3S0  kilos,  of  nitrogen  per  kilowatt-year  could  be  fixed 
by  the  direct  combustion  of  nitrogen  in  oxygen,  and 
actually  only  140  kilos,  of  nitrogen  were  so  fixed  in  prac- 
tice. The  calcium  cyanamide  process  had  thus  attained, 
in  practical  working,  a  yield  of  nitrogen  fixed,  considerably 
higher  than  that  theoretically  possible  by  the  direct 
process.  In  conclusion,  the  speaker  claimed  that  the 
process  devised  by  Prof.  Frank  and  himself  for  the  fixation 
of  atmospheric  nitrogen  by  carbides,  together  with  its 
numerous  extensions,  represented  a  method  of  utilising, 
in  the  future,  atmospheric  nitrogen  both  for  agricultural 
purposes  and  for  chemical  industry. 

Dr.  J.  A.  Voet.cker  said  that  the  subject  from  its 
agricultural  bearings  was  most  interesting.  All  the 
attempts  which  had  been  made  to  supply  nitrogen  for 
the  farmer's  use  resolved  themselves  in  a  question,  as  to 
the  Chairman  had  said,  of  economy  in  production,  and 
when  all  was  said  and  done,  and  although  great  hopes 
had  been  raised  by  Sir  William  Crookes,  people  were  apt 
to  be  led  on  a  little  too  far  in  their  conclusions.  He  did 
not  think  that  even  if  nitrogen  could  be  supplied  free  from 
the  atmosphere  a  solution  would  be  found  for  the  many 
difficulties  attending  farming  at  the  present  time.  Still, 
it  would  certainly  form  an  advance,  and  an  important 
advance,  though  its  ultimate  success  had  to  be  considered 
purely  from  the  economical  point  of  view.  The  present 
subject  resolved  itself  into  a  consideration  of  whether 
either  of  the  two  materials  mentioned  in  the  paper  they 
had  listened  to  could  be  produced  at  a  cost  less  than  that 
of  other  materials  which  the  farmer  was  in  the  habit  of 
using  at  the  present  time.  Naturally,  too,  there  came 
the  question  of  the  practical  utility  of  the  two  materials 
for  agricultural  use,  and  having  had  some  experience 
with  one  of  them,  he  might  be  allowed  to  briefly  mention 
what  this  had  been.  So  far,  experiments  with  calcium 
cyanamide  had  not  borne  out  the  expectations  held  forth. 
There  were  difficulties  undoubtedly  with  respect  to  its 
keeping.  He  had  had  to  do  with  calcium  cyanamide 
which  had  been  produced  in  Germany,  and  after  keeping  it 
and  testing  it  in  the  second  year,  he  found  that  it  had  lost  a 
considerable  amount  of  its  ammonia.  Moreover,  experi- 
ments in  the  field  with  cyanamide  in  comparison  with 
sulphate  of  ammonia  had  led,  at  the  best,  to  what  must  be 
called  uncertain  results.  Doth  at  Rothamstead  and  at 
Woburn  cyanamide  had  been  tried,  and  although  it  was 
not  considered  desirable,  before  making  further  trials,  to 
publish  the  actual  figures  obtained,  he  must  say  that 
the  results  were  not  favourable  to  the  cyanamide.  He 
had  not  as  yet  had  the  opportunity  of  trying  nitrate  of 
lime,  but  so  far  as  he  might  be  allowed  to  draw  a  com- 
parison between  this  and  cyanamide,  his  own  inclination 
would  be  very  much  in  favour  of  the  calcium  nitrate, 
and  still  more,  of  the  basic  calcium  nitrate  as  made  in 
the  improved  way  which  Dr.  Mcssel  had  suggested.  It 
seemed  to  him  on  general  grounds  that  the  nitrate  of 
lime  was  the  more  natural  form  in  which  the  materia] 
could  be  utilised  by  the  plant  and  be  handled  by  the 
farmer,  and  there  was,  to  his  mind,  no  reason  why  it 
should  not  act  as  well  as  nitrate  of  soda,  the  value  of  which 
was  universally  recognised.  Further,  the  presence  of 
lime,  especiall)'  for  land  in  which  lime  was  wanting, 
would  prove  an  additional  benefit.     He  rather  looked  in 


that  direction,  than  in  that  of  cyanamide,  for  any  really 
practical  application  of  this  new  discover)',  but  it  all 
resolved  itself,  as  he  had  said,  into  a  question  of  the 
price  at  which  the  calcium  nitrate  could  be  produced. 
He  could  not  form  any  idea  as  to  how  far  the  figures  set 
out  represented  the  real  state  of  affairs,  and  he  should 
have  liked  more  definite  information  on  these  points, 
for  it  was  there  that  the  difficulty  would  be  found.  If 
the  estimates  for  production,  repairs,  general  expenses, 
and  the  other  items  of  packing  and  transport  were  really 
correct,  well  and  good  ;  but  if  they  were  not,  the  farmer 
would  undoubtedly  still  keep  on  using  nitrate  of  soda 
as  before. 

Dr.  Bernard  Dyer  said  the  matter,  in  this  stage, 
was  essentially  a  problem  of  chemical  engineering.  It 
was  no  longer  a  question  of  chemistry.  They  knew  all 
about  the  application  of  nitrogen  when  they  had  it, 
and  what  they  wanted  to  know  now  was,  what  the  pros- 
pects were  of  getting  it  economically  in  either  of  these 
ways.  He  thought  the  calcium  nitrate  was  more  likely 
to  be  useful  to  the  farmer,  but  they  required  to  know 
whether  these  early  developments  were  going  to  be 
practically  developed,  and  they  would  need  a  good  deal 
of  experience  before  that  could  be  decided. 

Mr.  Bingham  said  the  author  had  correctly  stated  that 
the  whole  question  of  the  cost  of  the  manufacture  of 
nitrate  of  lime  was  based  on  the  cost  of  the  carbide, 
and  he  thought  these  figures  of  the  manufacture  of  carbide 
were  entirely  illusory.  It  was  quite  true  Dr.  Caro  had 
considerably  improved  the  aspect  of  the  subject,  but 
from  his  statements  it  appeared  that  he  employed  a 
very  poor  carbide,  68  per  cent.,  which  at  present  could 
not  possibly  be  sold  for  use  in  acetylene  lighting.  So 
that  the  suggestion  made  by  Sir  William  Ramsay  that 
the  surplus  production  could  be  used  for  making  nitrate 
of  lime,  to  a  great  extent  fell  to  the  ground.  He 
must  point  out  that  there  was  only  one  carbide  factory 
in  Norway  and  Sweden  which  could  obtain  lime  at  15  frs. 
per  ton.  At  most  places  it  cost  nearly  double  that 
figure,  chiefly  owing  to  the  fact  that  to  get  good 
acetylene  carbide  the  raw  material  had  to  be  imported 
from  foreign  countries.  The  point  he  wished  to  make 
was  this :  the  author  had  very  correctly  stated  that 
there  were  some  carbide  factories  which  could  make 
6  kilos,  of  carbide  per  kilowatt-day,  but  there  was  an 
enormous  difference  between  this  amount  and  2-1  tons 
per  year.  If  you  divided  the  latter  figure  by  6  kilos., 
that  meant  a  working  year  of  350  days.  He  did  not 
know  of  a  single  carbide  factory  able  to  work  350  days 
consecutively  night  and  day.  and  in  his  opinion,  it  was 
very  risky  to  count  upon  such  a  basis.  There  might  be 
factories  in  existence,  he  believed  there  was  one,  which 
did  succeed  in  working  350  days.  There  were  waterfalls, 
like  one  which  was  now  being  harnessed  in  Norway, 
giving  about  100.000  horse  power,  and  if  they  could 
harness  two  or  three  thousand  they  could,  as  a  rule, 
reckon  on  getting  power  all  the  year  round,  especially 
if  the  plant  were  duplicated.  But  if  that  were  done, 
the  figure  of  6  frs.  for  depreciation  was  absolutely  out  of 
the  question.  Even  without  duplicating  the  plant, 
assuming  all  went  well,  the  figure  of  6  frs.  for  depreciation 
was,  in  his  opinion,  much  too  low.  Still  it  was  fair  if 
you  took  a  poor  carbide  of  80  per  cent.  ;  and  if  it  v  is 
possible,  which  he  believed  it  was,  to  use  a  carbide  which 
was  not  suitable  for  lighting  purposes,  containing  a  high 
percentage  of  phosphorus,  you  might  produce  carbide  at 
£6  a  ton.  and  he  believed  that  was  the  figure  originally 
calculated  by  Dr.  Frank  ;  at  any  rate,  it  was  the  figure 
contained  in  some  papers  sent  from  him.  At  the  same 
time,  no  doubt,  the  fact  that  the  extra  cost  of  carbide 
was  to  a  great  extent  neutralised,  as  Dr.  Caro  had  pointed 
out,  by  the  much  higher  yield  of  nitrate  of  lime  obtained 
from  a  ton  of  carbide  than  was  shown  in  the  figures, 
therefore  it  really  seemed  possible  that  the  end  figures 
might  actually  be  obtained  in  practice. 

Mr.  R.  J.  Friswell  said  a  very  important  remark  fell 
from  the  author  when  he  called  attention  to  the  fact, 
that  if  power  were  raised  by  Mond  gas  as  it  stoi»l  ■' 
present,  they  would  have  the  cost  per  kilo,  of  nitrogen 
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timing  out   at   about    15   pence.     That  win  the 
priif  w Inch  he  calculated  in  his  table  (is  being  the  price 
|ht  kilo.  i«f  nitrogen  from  Chilian  nitrate  at  about  £10  6s,  " 
I  ton,     '  If  course,  it  was  a  moot  point  whether  (hat  prii  e 
w:h    one    capable    of    Miurli    reduction.     When    hi- 
ed   in    the    manufacture   ol    nitric   acid,    lie   devoted 
attention   to   that    point,   and   found    that    with   the 
prices  at  which  the  nitrate  was  now   being  introduced  into 
o,  there  were  large  numbers  of  beds  "1  Chilian  niti    ti 
which  were  Baid  to  he  not   worth  working.      Ii   was  really 
only  a  few  of  the  deposits  which  paid  to  work  at   pr< 
prices.     So  that   unless  that   price  was  artificial,  then-  did 
u.it   -nan   any   very   great    margin   for   reduction.     Owing 
t<>  tlii-  enormous  troubles  which  appeared  to  accomp 

the  production  of  electricity  in  mountainous  • nuns  by 

means  of  water  power,  they  were  driven  to  look  to  its 
production  by  means  of  producer-gas.  There  was  gtiU 
a  great  deal  to  be  done  in  reducing  the  pine  of  power 
rated  in  that  way.  Professor  Guve  correctly  state. 1 
that  at  present  it  costs  about  50-<\  per  horse  power  per 
year,  but  there  was  no  doubt  that  when  improved  methods 
of  scrubbing  producer-gas  were  introduced,  so  as  to  tret 
better  results  in  gas  engines,  that  price  could  be  consider- 
ably reduced.  If  that  were  so.  then  they  would  have  an 
opportunity  of  reducing  the  cost  of  the  oxidised  nitrogen. 
Hut  after  all,  that  was  a  comparatively  small  matter 
compared  with  another  point.  All  the  author's 
calculations  were  based  on  the  production  of  500  kilo-. 
per  kilowatt  year  of  nitric  acid.  If.  theoretically,  it  was 
|H>s-ilile  to  produce  S00  kilos,  per  kilowatt-year,  that 
meant  that  at  present  they  were  only  producing  five- 
eighths  of  the  possible  amount.  Evidently  there  was 
great  room  for  improvement  in  the  yield  of  the  nitric 
acid.  Taking  that  in  conjunction  with  a  higher  power 
from  engines  driven  by  producer  gas.  it  appeared  to  him 
that  the  possibility  of  the  production  of  nitric  acid  by  such 
means  was  extremely  hopeful. 

Mr.  W.  F.  REin  said  he  would  like  to  look  at  the  matter 
from  the  general  point  of  view,  namely,  the  great  advances 
which  had  been  made  in  industrial  chemistry  through 
cither  of  these  processes.  They  had  now  in  their  hands 
such  means  of  fixing  the  nitrogen  of  the  air  that  it  was 
only  a  question  of  cost,  and  in  this  they  were  getting  so 
close  to  the  natural  sources  of  nitrogen,  that  it  became  a 
question  of  fractions  of  a  penny  only.  This  question  of 
the  fixation  of  nitrogen  had  always  been  a  fascinating  one 
for  chemists.  The  very  first  practical  fixation  was  by  a 
French  chemist  in  1777.  Instructions  were  issued  in 
that  year  for  the  management  of  the  "  nitrieres  "  for  the 
production  of  saltpetre  in  France,  when  the  supply  was 
.nt  off  through  our  British  Navy.  They  then  formed 
these  nitre  plantations,  and  used  their  sewage  to  make 
Saltpetre  for  the  preparation  of  gunpowder.  That  was  a 
practical  utilisation  of  their  sewage  which  was  the  beginning 
of  the  fixation  of  nitrogen,  and  also  of  the  bacterial  treat- 
ment of  sewage  on  a  large  scale.  He  did  not  think  Dr. 
although  he  had  given  one  or  two  of  the  applications 
of  calcium  eyanamide,  had  fully  done  justice  to  the  develop- 
ments which  were  possible  with  that  extremely  interesting 
product.  He  heard  Dr.  Frank's  paper  at  Rome,  and  he 
mentioned  guanidine.  and  some  other  substances  which 
could  be  produced  in  a  very  simple  way  from  the  calcium 
eyanamide.  Also  with  regard  to  the  production  of 
nitric  acid,  the  oxygen  which  was  a  waste  product  in 
distilling  liquid  air  could  be  used  for  producing  nitric  acid 
cheaply.  This  process  of  Dr.  Frank  could  produce 
nitrate  of  lime,  ammonia,  or  calcium  eyanamide.  These 
were  all  products  which  could  be  used  industrially  on  a 
large  scale,  besides  other  substances  which  were  useful 
as  raw  products  for  fine  chemicals.  All  were  interested 
in  the  cheap  production  of  nitric  acid  from  a  national 
point  of  view.  for.  not  having  the  means  of  producing  it 
in  our  own  country  at  present,  we  were  entirely  dependent 
on  foreigners  for  the  supply  of  the  chief  material  for  our 
national  defence,  and  it  was  only  by  the  introduction  of 
such  processes  as  this  in  our  midst,  on  the  industrial 
scale,  that  we  should  be  rendered  independent  in  our 
national   defence   should   be   we   attacked. 

Mr.  Oscar  Gtttmann  said,  with  regard  to  the  electric 
production   of  nitric   acid  from  the  air,   the  author  had 


made   the   cheapest    possible   calculations.     The   olectrio 

pow.-r  at  60  tis.  per  kilowatt-year  wai    pet 
n   Switzerland   or   Norway,   buf    if  those   who   prod 
eleotrio  power  there  would  illy,  they 

would    find    that    after    Bome    yeat      when    their   re] 
increased  and  dilapidations   were  coming  on,   when  the 

ices  would  multiply,  which 
Mr.  Bingham  bad  mentioned,  -i"  frs.  per  kilowatt-year 
was  an  impossibility.  Anothet  item  which  wa  quite 
impossible  in  his  opinion,  having  bimsi   I        i  porks 

in    Switzerland,    was     lit   frs,     for     wage      and     general 
expenses  per  ton  of  nitric  acid.     Thi  idling  of  a 

ton  of  nitric  acid  cost   more   than    hi  frs.  ;    be  did   uof 

aider  even  the  question  of  packing,  because  la-  took  it 

they  must  find  some  means  of  utilising  the  nitric  acid  on 

the  spot. 

Then  there  was  the  cos!  of  205  frs,  per  thousand  kilos. 
of  mono  hydrate,  but  in  what  form  was  that  obtained] 
Xot  at  all  as  1*600  acid.  There  was  no  means  at  present 
known  of  producing  nitric  acid  by  electricity  m  a  concen- 
tration of  1*500  sp.  gr.  All  that  was  possible  with  every 
treatment  known  to  the  industry  of  the  engineer  was  acid 
between  50  and  (i0  per  cent.  Then  there  was  the 
of  £10'2  for  a  ton  of  mono  hydrate,  in  a  form  in 
which  it  could  not  be  sold  at  £'2  per  hundred  kilos,  as 
stated,  which  was  the  price  in  England,  or  at  a  cost  of 
£14  per  ton.  as  it  was  in  similar  places  as  those  where 
the  electric  nitric  acid  was  supposed  to  be  made  :  but  it 
was  in  a  form  in  which  it  was  worth  a  great  deal  less  than 
£14;  in  a  form  in  which  it  could  not  be  sold  at  all  in  most 
cases,  because  there  were  no  means  of  consuming  50  per 
cent,  acid  to  such  an  extent.  Thus,  in  all  these  calcula- 
tions which  were  brought  forward  by  all  these  lecturers 
and  writers,  every  one  had  made  the  same  great  mistake. 
Turning  to  the  question  of  eyanamide,  he  fully  believed 
that  Dr.  Frank  and  his  assistants  were  approaching 
the  subject  in  a  ."scientific  manner,  and  that  in 
spite  of  all  the  enormous  initial  difficulties,  they 
were  getting  wonderfully  well  on  the  way  to  pro- 
ducing something  of  extraordinary  value.  He  had  no 
wish  to  say  that  in  these  initial  stages  in  which  they 
were — for  they  had  only  erected  one  works  of  a  large 
character,  comparatively  recently — they  had  succeeded 
in  producing  their  product  in  the  cheapest  possible 
manner.  He  believed  that,  like  everybody  else,  they  would, 
after  years  of  experience,  succeed  in  making  improvements 
which  would  enable  them  to  supply  what  was  required. 
No  doubt  the  calcium  carbide  industry,  which  had  already 
achieved  such  good  results,  would  continue  to  improve. 
The  eyanamide  process  was  capable  of  great  develop- 
ment in  many  ways,  applicable  to  so  many  industries, 
that  there  was  no  question  that  it  was  one  of  the  most 
important  inorganic  compounds  which  had  been  brought 
to  their  notice  for  some  time.  It  was  only  fair  to  give 
Dr.  Frank  and  his  collaborators  time  to  show  what  they 
could  do.  He  could  not  go  into  the  question  of  cost, 
because  the  figures  were  only  known  to  Dr.  Frank  and 
his  colleagues,  but  speaking  from  what  he  saw  on  the 
subject,  it  was  not  yet  such  as  might  induce  agriculturalists 
to  take  the  product  in  place  of  some  form  of  nitrate  of 
soda.  This  brought  him  to  the  last  point.  All  the 
figures  were  given  as  in  England,  but.  on  the  other  band. 
they  were  compared  with  the  cost  price  as  in  Switzerland 
or  Norway,  which  was  quite  right.  Still,  nitrate  of  soda 
cost  the  same,  probably  a  little  more,  in  Norway  than  in 
England,  and  therefore  you  could  compare  it.  although 
you  could  not  compare  "nitric  acid.  Nitrate  of  soda  as 
a  matter  of  fact  had  not  always  been  10«.  4(/.  a  hundred- 
weight :  he  had  known  it  a  great  deal  less,  in  fact,  not 
long  ago  it  was  only  8s.,  and  it  had  dropped  within  a  few 
days  nearly  Is.,  so  that  the  whole  calculation  would  be 
thrown  out.  Be  that  as  it  may.  he  should  be  confronted 
with  the  objection  that  with  the  increased  consumption 
of  nitrate  of  soda  for  agricultural  purposes,  it  was  likely  to 
go  higher,  and  the  deposits  of  nitrate  of  soda  being  as. 
Prof.  Guve  said,  on  the  point  of  exhaustion,  they  would 
find  it  going  higher  still.  But  those  who  said  that, 
forgot  that  in  Chili  an  enormous  quantity  of  nitrate  of 
-...la  was  thrown  away  every  day.  They  were  really 
working  in  the  manner  best  characterised  by  the  German 
mining    expression    "'  Raubbau,"    robbing    the    ground — 
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they  only  took  out  the  best  parts  of  the  deposits,  and 
those  that  OOuld  not  be  worked  were  thrown  back  into 
the  trenches.  Was  it  not  more  likely,  with  these  millions 
of  tons  of  inferior  caliche  lying  about,  that  one  day  a 
chemist  would  rind  means  of  extracting  them  profitably  ? 
Was  it  not  within  practical  bounds  to  ship  that  waste 
caliche  to  other  countries  and  burn  it  in  a  mixture  with 
some  organic  combustible  lying  about  in  millions  of  tons. 
like  peat,  thereby  utilising  both  in  a  manner  best  calcu- 
lated to  give  the  best  results  ?  Could  they  not  in  this 
way  obtain  by-products  as  valuable  as  were  obtained 
by  coking  coal,  or  might  not  Dr.  Mond  make  use  of  that 
and  produce  a  gas  which  would  surpass  even  his  own  ? 
Much  as  electricity  had  done,  much  as  they  had  reduced 
the  cost  of  electrical  bleach  and  other  products,  he  did 
not  think  yet  that  electricity  was  capable  of  playing 
that  role  in  the  production  of  manure,  which  some  thought 
or  that  chemical  products  like  calcium  cyanamide  could 
supersede  in  a  hurry  those  natural  resources  like  those  in 
Chili,  which  were  certainly  well  worth  a  study. 

Mr.  H.  de  Mosexthal  said  he  would  only  refer  to  two 
points,  one  of  which  had  been  mentioned  by  Mr.  Guttmann, 
namely,  that  the  acid  produced  was  only  50  per  cent., 
which  would  have  either  to  be  concentrated,  or  treated 
in  some  way.  The  other  point  was  in  answer  to  a  question 
the  Chairman  asked.  Strong  nitric  acid  was  transported 
in  German}'  by  rail  in  tanks. 

Prof.  H.  E.  Armstrong  said,  no  doubt  these  two 
processes  were  of  great  interest,  and  marked  an  important 
step  forward  in  the  possibility  of  dealing  with  atmospheric 
nitrogen  and  making  various  new  compounds,  but  he 
could  not  help  thinking  a  great  deal  of  care  needed  to  be 
exercised  before  coming  to  any  definite  conclusion  with 
regard  to  the  use  of  this  new  material  for  manurial  pur- 
poses. Dr.  Voelcker  had  already  called  attention  to  the 
fact  that  the  results  obtained  in  this  country  had  not 
been  altogether  satisfactory,  and  even  supposing  they 
had  been  during  a  year  or  two,  they  would  have  to  await 
the  result  during  a  series  of  years.  They  had  to  learn 
whether  a  soil  would  bear  the  continued  alkaline  treatment 
which  it  would  be  subjected  to  if  this  were  used.  They 
knew  already  it  would  not  bear  continued  treatment  with 
sulphate  of  ammonia  ;  they  knew  that  sodium  nitrate 
was  a  very  superior  manurial  material  on  account  of  its 
inertness  in  many  respects,  and  that  it  was  very  favour- 
ably contrasted  with  ammonia  salts,  and  this  material 
might  suffer  from  a  like  objection.  But  one  could  not 
help  feeling  that  the  problem  was  a  much  bigger  one  than 
that.  Not  only  might  a  great  deal  be  done  in  the  direc- 
tion Mr.  Reid  had  said,  and  if  they  could  be  as  thrifty  as 
the  French  were,  and  go  back  to  the  old  treatment, 
and  save  a  great  deal  of  the  nitrogen  now  thrown  away, 
it  would  be  of  great  importance  ;  but  there  had  also  been 
discovered,  within  recent  years,  methods  of  fixing  nitrogen 
in  the  soil  by  the  agency  of  bacteria.  No  doubt  that 
subject  was  in  its  earliest  stages  of  investigation,  but 
there  was  no  reason  to  suppose  that  in  the  future  they 
might  not  discover  in  the  humble  bacterium  a  means  of 
earning  on  the  necessary  manufacture  within  the  soil 
itself  locally  all  over  the  world.  That  was  the  solution, 
he  took  it,  to  which  the  agriculturalist  looked  forward. 
and  that  would  seem  to  be  the  natural  solution  from  tliat 
point  of  view.  When  the  supply  of  Chili  saltpetre  was 
exhausted  as  a  means  of  making  nitric  acid,  this  process 
would  have  an  enormous  value,  but  he  could  not  help 
thinking  that  this  discussion  had  a  more  or  less  academic 
value.  In  this  country  it  had  an  altruistic  as  well  as  an 
economic  side.  He  thought  they  ought  not  to  allow 
coal  to  be  used  for  purposes  of  this  kind  ;  the  supply  was 
so  short  that  it  ought  only  to  be  manufactured  in 
countries  where  water  power  was  available,  and  the 
discussion  ought  to  be  adjourned  to  Canadian  and 
South  African  districts.  In  this  country  he  did  not 
himself  think  they  should  allow  even  Mond  gas  to  be 
used  for  such  a  purpose. 

Prof.  Guye  wrote  as  follows  in  reply  : — 
"  J'ai  ete.  tres  vivement  interesse  par  les  diverses  obser- 
vations presentees  a  la  suite  de  l'expose  qui  je  viens  de 


(aire  du  probleme  clectro-chimique  de  l'azote.  Ne 
pouvant,  sans  abuser  de  votre  temps,  revenir  sur  les 
diverses  observations,  je  me  permets  de  renvoyer  a  la 
publication  detaillce  de  mon  manuscrit  qui  comprendra 
quelques  notes  justificatives  a  l'appui  des  chiffres  que 
j'ai  donnee.  Je  tiens  seulement  a  faire  remarquer  que 
le  prix  de  revient  du  carbure  de  calcium  tel  que  je  l'ai 
etabli  correspond  tres  semblement  a  celui  des  bonnes 
fabriques  de  l'Europe  Centrale,  avec  des  variantes  dans 
['importance  relative  des  divers  facteurs,  mais  sans 
changement  appreciable  dans  le  resultat  final.  En  ce 
qui  concerne  les  gisements  du  Chili,  les  renseignements 
qui  m'ont  etc  fournies  confirment  1'opinion  qui  a  etc 
eniise  ce  soir  d'apres  laquelle  les  frais  d'extraction  sont 
aujourd'hui  plus  tleves  qu'autre  fois  et  ne  permettent  pas 
d'entrevoir  la  possibilite  d'une  baisse  appreciable  dans 
le  prix  de  ventc  de  ce  produit. 

"  En  terminant,  je  tiens  encore  a  insister  sur  le  caractere 
comparatif  des  calculs  que  j'ai  presentes,  les  resultats 
absolus  pouvant  suivant  les  circonstances  etre  plus  ou 
moins  largement  modifies.  Mon  but  a  ete  surtout  de 
poser  une  question,  et  non  de  la  resoudre." 

(Translation.) 

"  I  have  been  much  interested  by  the  various  observations 
made  at  the  close  of  the  account  of  the  electro-chemical 
problem  of  nitrogen  which  I  have  just  given.  As  I 
cannot  venture  to  occupy  any  more  of  your  time,  I  will 
only  refer  to  the  details  which  will  appear  in  print,  and 
which  will  justify  the  figures  which  I  have  given.  I 
will  only  remark  that  the  cost  price  of  calcium  carbide 
which  I  have  mentioned  is  practically  that  of  well-placed 
and  successful  works  in  Central  Europe,  which  vary 
among  themselves  as  to  the  relative  importance  of  certain 
factors,  but  yet  which  show  close  agreement  in  their 
final  estimate.  As  to  the  Chili  deposits,  data  with  which 
I  have  been  furnished,  confirm  the  views  which  have  been 
stated  to-night,  namely,  that  the  cost  of  extraction  is 
now  higher  than  formerly,  and  that  no  drop  in  the  price 
of  Chili  nitrate  is  likely  to  occur. 

In  conclusion,  I  must  again  insist  on  the  purely  com- 
parative nature  of  the  figures  I  have  given  ;  for  circum- 
stances must  necessarily  modify  all  absolute  figures. 
My  object  has  been  rather  to  state  questions  for  discussion 
than  to  answer  them. 


New  York  Section. 

Meeting  held  at  Chemists'  Club,  on  Friday,  April  2Wh,  1906. 


DR.   RUSSELL    W.    MOORE    IN    THE    CHAIR. 


NOTES  OX  THE  OXIDATIOX  OF  LINSEED  OIL. 

BY   A.    H.    SABIN. 

It  has  long  been  known  that  linseed  oil  dries  by  com- 
bining with  oxygen,  and  that  in  so  doing  it  gains  in  weight. 
At  least  one  competent  authority  says  that  in  drying  it 
gives  off  water  and  carbon  dioxide  ;  but,  as  this  latter 
assertion  seems  incompatible  with  the  gain  in  weight 
which  all  observers  have  recorded,  the  following  experi- 
ment has  been  made  to  test  the  truth  of  the  assertion 

Six  weitrhed  glass  flasks,  of  about  600  c.c.  capacity  each, 
were  fitted  with  rubber  stoppers,  through  each  of  which 
passed  two  glass  tubes,  one  reaching  near  the  bottom  of 
the  flask  and  the  other  about  an  inch  below  the  stopper. 
These  tubes  were  bent,  above  the  flasks,  at  right  angles, 
so  that  they  could  be  joined  with  bits  of  rubber  tubing, 
so  that  a  current  of  pure  air  could  be  drawn  through  the 
whole.  To  remove  moisture  and  carbon  dioxide,  the  air 
was  first  passed  through  jars  filled  with  calcium  chloride 
and  lumps  of  caustic  potash  ;  and  on  leaving  the  apparatus 
it  was  again  passed  through  a  calcium  chloride  tube  and 
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( ine  of  the  tla-k-   was   then   filli  d 
pore  raw   linseed  oil,  from  which  it  was  poured  inl 
nil  so  on  until  each  flask  had  been  w< 
with  the  same  oil.     The  flasks  were  drained,  weighed,  and 
then  Bet  up  in  series  ami  connected  as  indicated  :    tl 
slow    current    of   air    was   drawn    through    the   appai 
a    tiller- pump.     It    waa    anticipated    that    in    . 
the  oil  film  would  be  dry.  and  then  the 
would  U>  again  weighed,  also  the  drying  tube,  and  the 

isiderable   care   was    taken 
ike  tlio  joints  tight,  although,  as  the  whole  apparatus 
open  to  the  air  at  our  end,  leakage  was  m>t  <  xpected. 
■  il  did   not,   however,   uniformly   wet    the   inside 
of  the  flasks,   but   the  film  at   first   formed  broke   up  ami 
gathered  into  drops,  and  a  little  pool  of  oil  formed  at  the 
The   flasks   were   new    and  clean. 
•  a  day  or  two  the  oil  in  the  first  flask  began  to  M 
and  in  due  course  dried,  as  was  shown  by  the  formation 
film  of  linoxyn,  and  then  dried  still  further,  as 
d  by  the  shrivelling  and  wrinkling  of  this  film:    and 
all  this  time,   which   was  about   ten  days,   the  oil  in   the 
other  Basks  was  not  acted  on.     Then  the  oil  in  the  second 
flask  began  to  bleach,  and  dried:    then  the  oil  in  the  third 
!.  after  more  than  two  months,  the  oil   in  the 
sixth  flask  was   finished.      Evidently  something  was  don. 
to    the    air    in     passing     through   a    flask    containing    a 
few    hundred     mgrms.    of    oil    which    prevented    it     • 

sing  any  more  oil.  This  seems  remarkable,  and 
worthy  of  record.  Possibly  it  was  the  removal  of  ozone  ; 
if  this  shotdd  be  shown  to  be  true  it  would  account  for 
the  fact  that  oil  dries  more  rapidly  out  of  doors  than 
within,  and  this  i-  true  whether  it  is  in  the  sun  or  not. 
These  flasks  were  not  in  direct  sunlight,  but  were  in  a  well- 
lighted  room,  and  directly  under  a  sky-light. 

When    the    calcium    chloride    and    the    potash     were 
examined,  it  was  found  that  they  had  gained  in  weight 
far   more    than    was    possible    to   account   for  except    by 
leakage  ;    but  this  is  not  remarkable,  as   everyone   knows 
who  has  tried  to  make  joints  tight  for  a  long  time  ;    so 
>1  prarpose  was  defeated. 
When  the  flasks  were  re-weighed  it  was  found  that  in  no 
t   them   was   there  uniform   percentage  increase  of 
weight  of  oii ;    and  the  extremes,  which  were  in  adjacent 
flasks,  differed  so  much  that  one  had  gained  two  and  a    I 
half  times  as  much  as  the  other,  the  figures  heing  10-1 
and  2.V.">  ]ht  cent.     Yet  it  was  the  same  oil  that  was  put 
in  all  these  flasks  ;    and  the  amount  which  remained  in 
the  several  flasks  was  about  the  same,  being  about 
mgrms. 

After  this,  the  stoppers  were  removed  from  the  flasks. 
which  were  then  hung  up.  mouth  downwards,  for  several 
months,  and  occasionally  weighed  ;    no  important  cha: 

■  ped.     They  were  then  cleaned  and  re-weighed,  and 
the   original   weights   were   thus   verified. 

An  attempt  was  made  to  repeat  this  experiment  with 
greater  care,  but  after  a  time  leakage  developed  and  the 
experiment  was  abandoned :  but  as  far  as  it  went  it 
•greed   with  the   one   described. 

^In  connection  with  this  it  may  be  well  to  refer  to  the 
work  of  G.  Keppeler,  in  his  studies  on  the  Hargreav. ■> 
sulphate  process,  as  reported  in  "  Chemische  Industrie" 
for  1903,  Xo.  5,  page  173,  where  he  says  :  "  Oxygen, 
under  the  influence  of  certain  treatment  or  of  some  sub- 
stances, loses  its  property  of  readily  effecting  oxidation. 
And  heating  the  oxygen  reduces  its  oxidising  power." 
It  will  be  remembered  that  ozone  is  destroyed  by  heat 

mtact  with  rubber,  or  other  oxidisable  matter. 
Dr.  P.  C.  McIlhtsky  said  with  regard  to  the  atmos- 
pheric oxidation  of  linseed  od.  he  had  himself  found  that 
the  same  sample  of  linseed  oil  would  at  different  times. 
and  under  conditions  that  were  apparently  the  same. 
absorb  very  different  percentages  of  oxygen,  or  at  least 
that  the  increase  of  weight  on  drying  was  very  different. 


Obituary. 

SIB  CH  \i:i.i:s  tkw  \\t.  BART. 

the    grandson    of    Charles    Tennant,    the    "  Wabster 

Charlie      o)    Robert    Burns.     Charles   Tennant 

up  weaving   for   bleaching,   and   removed   ultimately 

There    in     lTs-7.    the    father-in-law    of 
dames    Watt,     inventor    of    thi  ngine,    had 

n  to  bleach  linen  by  the  aid  of  "  Kan  de  .lavelle  " 
obtained  from  Paris  Charles  Tennant  with  his 
partner  Knox,  improved  on  tln>  by  producing  a  more 
portable  form  ol  .  agent — viz.,  "chloride  of 

lime"  or  "bleaching  powder.       With  this  invention 
■I  the  historj  of  the  St.  Rollox  lirm.  which 
became  one  ol  the  largest  in  the  world,     John  'JVnnant 
succeeded  his  father.  Charles  Tennant.     Sir  Ch 

ond  son  of  John  Tennant,  was  bom  in 
Following  his  school  education,  he  received  a  hue 
training  as  an  apprentice  in  Liverpool,  and  then 
returned  to  Glasgow,  where  he  at  once  made  his 
mark,  winning  success  and  fortune  by  the  exercise 
of  business  qualities  of  the  highest  order.  In  1878, 
he  took  over  the  management  ol  the  v'.  Rollox  works, 
of  which  there  were  branches  at  Hepburn-on-Tyne 
and  Manchester,  and  salt  works  at  Haverton  Hill, 
Durham. 

The  Steel  Company  of  Scotland  was  originally 
formed  in  1S72,  with  .Sir  Charles  Tennant  as  chairman, 
for  the  manufacture  of  malleable  iron,  and  also  steel 
(by  the  Siemens-Martin  process),  from  the  purple 
ore  forming  the  residue  of  the  pyrites  supplied  by  the 
Tharsis  Company,  after  burning  in  the  kilns  and 
extraction  of  copper  and  suiphur.  Though  the 
malleable  iron  scheme  failed,  the  Steel  Company 
did  not.  and  mdd  steel  was  produced  for  ship- 
building and  engineering  purposes.  Sir  Charles, 
whose  energy  had  overcome  all  difficulties  in  this 
direction,  held  the  chairmanship  of  this  Steel  Company 
till  1894,  and  became  thereafter  honorary  president. 
He  was  the  first  chairman  of  the  Tharsis  Copper 
Company,  and  was  a  prominent  figure  among  the  alkali 
manufacturers  of  the  United  Kingdom  who  purchased 
the  copper  pyrites  mines  in  the  south  of  Spain,  which 
had  failed  in  the  hands  of  the  French  companies. 
The  enormous  concern,  which  was  the  outcome  of 
this  purchase,  was  worked  up  under  his  able  direction. 
His  own  firm,  Chas.  Tennant,  Sons,  and  Company,  of 
St.  Rollox,  was  the  principal  one  of  the  40  engaged  in 
the  production  of  Leblanc  soda,  which  entered  into 
combination  as  the  United  Alkali  Co.,  Limited,  in 
November.  1S90.  Sir  Charles  being  elected  the  honorary 
president.  Among  the  other  posts  which  he  occupied 
at  one  time  or  other,  were  the  vice-chairmanship  of  the 
Xorth  British  Railway,  the  chairmanship  of  Xobel's 
Explosives  Company,  and  the  chairmanship  of  the 
Union  Bank  of  Scotland.  Sir  Charles  Tennant  was 
an  original  member  of  the  Society  of  Chemical 
Industry. 

He  received  a  baronetcy  in  1SS5.      He   sat    in  the 

of  Commons  from  1879  to  1S86. 
Sir  Charles  died  rather  suddenly  on  June  4.  at  his 
residence.  Broadoaks.  Bvfleet,  at  the  age  of  ,V2  vears. 


ERRATA. 

This    J.,    190*3.    523,    col.  1.    1.23    from    top.   for    -'he 
established''  'he  introduced."  Col.  2.1.  2  from  top, 

for    "about     this    time"     read    "In    the    earlier    years 
between  1880  and  1S90." 
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I.— PLANT,  APPARATUS  &  MACHINERY. 

(Continued  from   page  525.) 
English  Patents. 
Hermetically  sealed  doors  of  cylinders  and  chambers  used 
for     creosoting,     vacuum     pan*,    and     brick-hardening 
chambers  for  high  pressun  andthi  likt  purposes;  Impts. 

in .     A.    B.    C.    Danks,    Xetherton,    Staffs.     Eng. 

Pat.  775-2.  April  12.  1905. 


Furnaces  ;    Impts.  in .     J.  D.  F.  Andrews.  London. 

Eng.   Pat.   9952.   May   11.    1905. 

The  fuel  is  introduced  into  a  "  fuel-chamber "  which 
has  no  u'rate  and  is  heated  by  the  combustion  taking 
place  in  an  adjacent  "  combustion-chamber."  The 
gases  given  off  in  the  "  fuel -chamber,"  and  the  residual 
coke  are  passed  through  an  opening  or  port  into  the 
"  combustion-chamber "  where  they  are  burnt  by  air 
admitted  either  entirely  through  the  grate  of  the  latter 


The  claim  is  for  improvements  in  the  method  of  making 
the  joint  between  the  door,  A,  and  the  chamber,  B,  in 
apparatus  in  which  the  door  is  closed  and  secured  by 
"  Mte¥  applied  radiating  arms,"  K,  engaging  with  slots 
or  staples,  t2,  in  the  end  of  the  chamber.  The  dished 
wrought  iron  door,  A,  has  a  heavy  cast  marginal  ring, 
C.  which  fits  into  a  rebate,  l*.  formed  in  the  ring,  b1, 
riveted  to  the  end  of  the  chamber.  The  face  of  the  door 
ring  has  a  recess,  C2,  filled  with  soft  metal  which  is  forced 
on  to  a  chisel-edged  projection,  b3,  formed  on  the  face  of 
the  rebated  surface  of  the  chamber  ring,  b1,  by  the  radial 
arms,  K.  The  latter  are  actuated  by  a  screw,  F1,  and  a 
capstan-wheel.  X.  working  on  ball-bearings  on  the  shaft,  F, 
situated  axially  with  regard  to  the  chamber,  and  carried 
in  a  socket,  E,  mounted  so  as  to  pass  through  the  end 
of  the  door.  A.  The  ends,  Ifi,  of  the  radial  arms  are 
curved  or  of  a  cam  shape,  and  act  directly  on  the  outer 
side,  k*.  of  the  heavv  rim  riveted  to  the  dished  door, 
A.— W.  H.  C. 


or  partially  through  the  grate  and  partially  through 
the    "  fuel-chamber." — W.  H.  C. 

Furnaces,  muffles  and  kilns;    Impts.  in  the  construction 

of .     W.   P.   Gibbons,   Lower  Gornal,   R.   Masters, 

Dudlev,  and  G.  A.  Baeddicker,   Harborne.     Eng.  Pat. 
13,614.  July  3,  1905. 

The  furnace  or  muffle  is  built  above  a  gas-producer, 
and  the  secondary  air  is  pre-heated  by  passing  through  the 
hollow  arch  of  the  gas-producer,  and  through  passages  in 
the  side  walls  of  the  latter.  The  gases  and  air  are  mixed 
and  burnt  in  an  arched  combustion  chamber  situated 
over  the  producer  and  below  the  furnace  or  muffle,  and 
the  products  of  combustion  are  conducted  through 
flues  constructed  in  the  floor  and  side-walls  of  the  latter 
to  two  flues  above  the  furnace  arch.  From  these  flues 
the  gases  may  pass  either  directly  to  the  chimney  or 
stack,  or  to  the  interior  of  the  muffle  and  then  to  the 
chimnev.— W.  H.  C. 


Cu    II      n  El     ..  \s  ft   LIGHT. 


n    lll'ltt  rin!-   .      /' 

'  ill  ,    mill    app*i  C.    G.   P.   di 

kliolm.      Eng.    I'at.    I  1,572,   Juh     I  I 
Under   Int.  Uoiiv.,  Jul)    19,    1904. 

Kr.  Put.  356,090  of  1SI05  ;   this  J.,  1905,  1311.      I 

ration    of    tiJiil    particles    /nan    ,arl,    other;     h 

in   the .     A.    I'.    S.    Macquisten,    Glasgow.     Eng 

Pat   15,119,  Jul)  -.'J.   L905. 
Tin:  invention  relates  to  improvements  In  the  method  of 
.citing  solid   particles  from  each  other,  described   in 
Kng.  ['at.  J.".. -Jo I  of  1904    this  J.,  1!"";.  112),  and 
in  the  addition   of    a   smal  ip  to 

liquid  or  pulp.     The  proportion  suggested   is   1   part 
i   to  .".iNKi    or    10,000   parts   of    liquid   or  pulp.     The 
pari'  separated  are  immc-sed  in  the  liquid,  and 

brought    gently   up   to  or  through   the   surface.     The 
mdition  of  the  particles,  or  the  surface  tension 
of  the   liquid    is   altered,    or   both   effects  are   obtained. 
Further,  small  amounts  of  acid  and  of  a  salt  or  salts  may 
Ided.     W.  H.  ('. 

rating  machines  :  I  in  jits,  in  -  .  \Y.  S.  Ayres, 
Ha  leton,  Pa.,  U.S.A.  Eng.  Pat.  1".'.H:<.  Oct  3, 
1005. 

Tit  k  clair  eparating  Hoor,  which  consists  of  an 

endless  band  on  which  the  materials  (coal.  ores,  minerals, 
to  be  separated  are  fed  from  a  shoot  with  an  adjust- 
able spout.  The  band  is  inclined  transversely  to  the 
iliovtion  of  movement  of  the  minerals  being  treated. 
and  may  also  he  inclined  ill  the  direction  of  the  flow. 
The  direction  of  movement  of  the  materials  is  controlled 
h_v  guide-bars  arranged  across  the  endless  belt,  which  in 
a  modification   of  the  apparatus  made   up  of  a 

number  of  narrow  endless  bands  placed  parallel       \\  .  H.  C 

ng     furnaces    for     coat     and    similar    materials    trill' 
or    hearths    su purposed    one    ahoic    thi 
I'.     Ostortatt,     Winterthur,     Switzerland.     Eng. 
Pit.  20,752,  Oct.   13, 

:.  I'at.  358,035  of  l!)05  ;  this  J..  1 1,  170.     T.  1'.  B. 

•mil     mixing    apparatus.      I..     C.     Trent.     Van 
Trout.  Cal.    U.S.A.     Eng.  Pat.  20,865,  Oct  14,  1905. 

306,21  t  of  1905  ;   this  J.,  1906,  8.— T.  F.  B. 

-    for  drying  and  similar  operations;    Con- 
tinuous  .     J.  G.  Lorrain,  London.     From  American 

Process  Co.,  New  York.  I'.S.A.  Eng.  Pat.  -Jii-T-'l. 
Dec.  21,  1905. 
The  apparatus  consists  of  a  horizontal  casing  in  theshape 
of  the  frustum  of  a  cone,  into  the  larger  end  of  which,  the 
material  to  l>e  pressed  is  fed  from  a  hopper  by  a  "  star- 
wheel."  It  is  moved  along  and  compressed  by  the 
Wades  of  a  screw,  mounted  on  a  hollow  perforated 
.  which  extends  axially  through  the  casing.  Steam 
c  introduced  into  the  front  end  of  this  shaft  to 
moisten  the  contents  of  the  press,  and  the  expres 
liquid  escapes  through  the  perforations  in  the  rear  end 
of  the  hollow  shaft,  which  has  a  partition  in  the  middle. 
and  through  a  small  perforated  cone,  which  tapers  in 
the  reverse  direction  and  is  clamped  round  the  - 
just  before  the  outlet  end  of  the  casing.  The  compressed 
materia]  is  delivered  through  the  annular  space  between 
the  two  cones,  and  is  cut  off  by  knives  held  by  the  clamps 
which  fasten  the  smaller  cone.  The  shaft  is  carried  on 
Suitable  hearings  at  each  end  of  the  easing;  it  is  rotated 
by  a  worm-gear  at  the  inlet  end.  and  has  a  small  central 
.  pipe  leading  to  the  rear  end,  to  blow  out  the  draining 
portion  and  the  small  cone  if  thev  become  blocked. 

— w.  h.  a 

United  States  Patents. 

Separating    metals    and    other    substances    from    liquids  ; 

Apparatus  for .     L.  Dion,  Assignor  to  the  Americus 

Electro-Herman.    Co.,    New    York.      U.S.    Pat.    820,483, 
May   15,    1906. 

4    M  MBEK    of     horizontal     cylindrical     filter    (    _ 
arranged    in    vertical    rows    and    covered    with    filtering 


rial.   OVei   Whioh,   in  . 

with  bristles  extending  inward  and  actuated   bj    a 
of  cams  and   rods.      I '   8 


filter  . 


Botary                I'     A.     I.                   irood 
Minn.'     D.S  60,  Ma]   16   1 


The  filtering  chamber,  which  is  annular,   is  fitted   with 

raper  mounted  obliquely,  and  adjustable  both  ] 
T'iditially  and  angularly,  working  over  the  open  pai' 
the   filter,   for   I  the   solid    materials   from    w: 

the   liquid    has    been    drained.-  I 

1  trying  kiln.     J.    P.    Hanrahan.    Buffalo.   N.Y.      U.8.    Pat. 
820,865,   May   15,   1906. 

The  drying  chamber  is  provided  with  an  air  inlet,  extend- 
ing the  whole  way  along  the  bottom,  and  fitted  with  a 
damper;     also   with   an   air  outlet   extending  all  the'   way 

alone  the  top,  and  fitted  with  a  regulator.     The  hea 
supplied  by  means  of  a  series  of  pipes,  supported  by  i 
bars,   at    a    sufficient    height    above    the    bottom   of   the 
chamber  to  permit  the  air  entering  at  the  bottom  to  pass 
to   the   opposite   side   of  the  kiln,  before  coming  entirely 
under  the  influence  of  the  heat  radiated  from  the  pipes. 

— C  s. 

Furnace  for  healing  comminuted  material,     li.  K.  Kriehel, 
Philadelphia,  Pa.     U.S.  Pat  820,931,  May  15,  11 

A    M  MiiEK   of   communicating   hearths   are    mounted 
above  another,  so  as  to  overlap  and  form  flue. 

The  furnace  is  almost  entirely  surrounded  by  an  air 
chamber,  communicating  with  a  series  of  horizontal 
pipes  partially  embedded  in  the  hearth.-.  Underneath 
the  bottom  hearth  means  are  provided  for  heating  the 
same,  to  initially  start  the  furnace,  and  also  charging  doors 
with  air  ports  are  placed  opposite  the  several  hearths. 

— c  3 

Furnace  for  burning  comminuted  material.     H.  K.  Kn 
Philadelphia.   Pa.     U.S.   Pat.   820,932,    May   15,    1906. 
Si '    preceding  absti a 

In  place  of  the  air  chamber  and   pipes,   the  turns/ 
provided    with   a    boiler  and    water-jacket,    together   with 
lateral  communicating  means  for  procuring  a  circulation 

of  water  across  the  furnace. — C    3 

Liquid  purifier.     ('.  Tuukfield,  K.ist   Moleeey.     U.S.  Pat. 
B21.207,  May  22,   1906. 

Sb>  Eng.  Pat.  10.689  of  1904  ;   this  J.,  1905,  982.— T.  F.  B. 


II.-FUEL,  GAS,  AND  LIGHT. 

{Continued  from  page  529.) 

English  Patents. 

Coke;      Manufacture    of    ,   and    apparatus    the, 

J.    J.    Shedlock,    Little    Bentley,    Essex.     Kn. 
88,    May    6,    1905. 
Small  coal  or  slack  of  a  non-coking  character  is  intimately 
mixed  with  about    10   i*r  cent,   of  liquid  hydrocarbons, 
such  as  gas-tar,  and  the  mixture  is  heated  so  as  to  render 
the  tar  more  fluid,  and  to  cause  it  to  enter  the  poi 
the  coal.      The  mixture  is  then  placed  in  coking  chambers 
heated  externally,  hot  air  and  steam  being  also  introdin  cd 
internally,  w  hereby  a  hard  coke  is  obtained.      The  volatile 
matter  produced  at  the  same  time  mav  be  condensed. 

— A.  (..  L 

Distillery    refuse   known    as   "pot   ale"   or   spent    u 

Treatment  of  for  the   production   of  fuel.     J.    T. 

Connell,  F.   F.   Haldane.   and  J.  Thomson.     Eng.  Pat. 
13,914,  July  6,   1905.     XVII.,  page  604. 

Retorts   for    the    carbonisation    of    cexil  ;      Vertical    . 

H.   YV.   Woodall,  \Yi  in  borne,  and  A.  M.  D.   Duckham, 
Upper  Parkstone,  Dorset     Eng.  Pat.   11,956,  June  7, 
1905. 
Vertical    retorts    are    provided    externally    with    lo 
tudinal  ribs  projectn  ;  tu  abut  against  the  tl 

setting,   or  against    the   corresponding  ribs  of  adjacent 
retorts  in  the  same  setting. — H.  B. 
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Gas  retort  settings  and  regenerator  furnaces  for  the  same. 
E.   Korting.  Berlin.     Eng.  Pat.   1-2,176,  June  10,   1905. 

The  setting,  which  is  adapted  for  use  with  horizontal 
retorts  of  3  m-  or  more  in  length,  is  divided  into  two 
retort-heating  compartmerita  by  a  partition  at  right 
angles  to  the  axis  of  the  retorts.  A  transverse  wall 
depends  into  the  generator  (which  is  situated  beneath  the 
retorts)  to  a  point  somewhat  below  the  surface  of  the 
fuel,  and  thus  divides  the  upper  regions  of  the  generator 
and  fuel  bed  into  two  portions.  The  gas  from  the  front 
portion  passes  up  into  the  front  retort-heating  com- 
partment, whilst  the  gas  from  the  rear  portion  passes 
up  into  the  rear  compartment,  mingling  in  each  case 
with  secondary  air  supplies  which  have  been  preheated 
in  the  lower  portions  of  the  setting.  By  this  means 
the  uniform  heating  of  lengthy  retorts  is  assured. — H.  B. 

Retorts    for    the    carbonisation    of    coal ;      Vertical , 

H.  W.  Woodall.  Wimborne.  and  A.  M.  D.  Ducfcham. 
Upper  Parkstone,  Dorset.  Eng.  Pat.  12,289,  June  13, 
1905. 
To  prevent  the  cracking  of  the  top  section  of  a  vertical 
retort  which  is  fed  bv  a  mechanical  feeding  device  (such 
as  that  described  in  Eng.  Pat.  16,497  of  1903  ;  this  J., 
1904,  744).  the  cast  iron  cover  of  the  retort  is  provided 
with  an  upright  flange,  forming  a  tank  in  which  water 
is  circulated,  thus  keeping  the  feeding  device  cool.  The 
cover  has  a  depending  flange,  the  lower  edge  of  which 
rests  upon  sand  contained  in  an  annular  trough  surround- 
ing the  top  of  the  retort.  The  sand  deadens  the  vibration 
and  forms  a  gas-tight  joint  between  the  cover  and  the 
trough.— H.  B. 

Coal  gas  ;    Method  oj  and  means  for  producing  or  en  nett- 
ing    .     K.    Hooton    and   J.    Noble,    Ashton-under- 

Lyne.     Eng.   Pat,   10,733,  May  23,   1905. 

Cotton-seed  shells  or  husks,  either  compressed  or  not, 
are  introduced  along  with  coal,  coal  slack,  or  coal  breeze 
into  gas  retorts,  and  carbonised  in  the  usual  maimer. 

— H.  B. 

Gas  apparatus  ;    Suction .     S.  Griffin,  Bath.     Eng. 

Pat.    14,264,    July    11,    1905. 

Fob  the  automatic  supply  of  fuel  to  a  suction  gas-producer 
in  accordance  with  the  varying  demand  of  the  connected 
gas-engine,  a  mechanical  stoker  is  so  connected  to  any 
suitable  part  of  the  engine  or  producer  as  to  be  actuated 
intermittently  by  the  pressure  of  the  exhaust  gases,  or 
the  suction  in  the  producer.  Eor  example,  a  rotatable 
feeding  drum  or  worm,  situated  at  the  base  of  the  fuel 
hopper,  is  caused  to  rotate  gradually  by  means  of  a 
ratchet-wheel  and  pawl  arrangement,  which  is  operated 
by  a  spring-controlled  piston  moving  in  a  cylinder  which 
communicates  with  the  exhaust  pipe  of  the  gas  engine. 
At  each  discharge  of  the  exhaust  gases,  the  pressure 
drives  the  piston  up  the  cylinder,  causing  a  proportionate 
slight  rotation  of  the  feeding  drum  or  worm,  and  a  corre- 
sponding delivery  of  fuel  into  the  producer. — H.  B. 

Gases  for  gas  turbines  ;    Treatment  of .     L.   Wilson, 

Greenock.     Eng.  Pat.  1977,  Jan.  26,  1906. 

Gas,  or  oil,  and  air  are  compressed  separately  and  admitted 
through  pipes,  provided  with  non-return  valves,  into  a 
water-jacketed  combustion  chamber  wherein  the  mixture 
is  ignited  electrically,  the  hot  gaseous  products  rushing 
at  high  velocity  through  a  series  of  water-cooled  exit 
pipes,  and  impinging  upon  the  blade  devices  of  a  turbine. 
The  combustion  chamber  may  also  contain  water-tubes. 
the  object  of  the  water-cooling  devices  being  to  cool 
the  gases  to  a  safe  working  temperature.  The  various 
water-jackets  and  tubes  communicate  with  a  steam 
drum,  the  steam  produced  being  utilised.  The  electric 
ignition  of  the  gases  is  timed  by  means  of  an  adjustable 
contact-makci  attached  to  the  tapering  shank  of  one  of 
the  non-return  valves  of  the  inlet  pipes. — H.  B. 

Interned    combustion    motors  ,      Mithod    of    producing    a 

working  medium  for .     P.  W'inand,  Cologne.     Eng. 

Pat.  3006,  Feb.   7,   1906.     Under  Int.  Conv.,  Feb.  8, 
1905. 

Foit  the  production  of  a  working  fluid  for  internal  eom- 


bnation  motors  operating  with  exclusion  of  air  (e.g.,  in 
submarine  vessels),  the  combustion  of  volatile  hydro- 
carbon is  effected  with  nitrogen  peroxide  or  some  other 
substance  richer  in  oxygen  than  air.  In  order  to  dilute  the 
explosive  mixture  to  a  suitable  degree,  a  portion  of  the 
gaseous  products  of  combustion  is  cooled,  and  added  to 
the   succeeding  charge. — H.  B. 

Incandescing   bodies   [Mantles]   for    inceindcsccnt   lighting; 

Ma ii  ii fact ii n    of .     E.   Hirsch,   Berlin.     Eng.   Pat. 

9864.  .May  10.  1905. 

MANTLES,  which  have  been  manufactured  and  burned 
off  in  the  usual  way.  are  dipped  into  a  5  per  cent,  solution 
of  zirconium  nitrate,  dried,  and  then  collodionised  as 
usual.  Mantles  so  treated,  if  crushed  whilst  in  a  stiffened 
condition,  do  not  fall  to  pieces  on  burning  off  the  collodion. 

— H.  B. 

United  States  Patents. 

[Calcium   carbide}.     Calcium  oxide;    Process  <</   reducing 

.     T.   L.   Willson,   Assignor  to   Union  Carbide  Coj 

U.S.  Pat.  82(1,031,  May  8,  1906.     XL!.,  page  594. 

Gas  :     Process  oj  producing .     B.   E.   Eldred,   New 

York,  Assignor  to  Combustion  Utilities  Co.,  New  York, 
U.S.  Pat.,  820,485,  May  15,  1906. 

Claim  is  made  for  a  process  of  passing  the  waste  gases 
from  a  blast  furnace  through  a  deep  bed  of  hot  fuel,  which 
may  be  treated  alternately  with  a  current  of  air.  The 
product  from  the  blast  furnace  gases  is  purified  by  cooling 
and  washing,  before  delivery  to  a  gas  engine. — C.  A.  M. 

Gases ;    Method  of  treating  and  utilising .     F.    W. 

Schniewind,  Everett,  Mass.,  Assignor  to  The  United 
Coke  and  Gas  Co.,  Charleston,  W.  Va.,  U.S.A.  U.S. 
Pat.  820,525,  May  15,   1906. 

The  richer  gases  that  are  produced  first  in  carbonising 
carbonaceous  fuels  in  retorts,  are  drawn  off  separately, 
and  used  for  illuminating  or  other  purposes.  The  poorer 
gases  subsequently  produced  are  collected  in  separate 
receptacles,  and  treated  so  as  to  separate  their  more  i 
condensable  illuminauts,  by  condensing  and  washing 
them  to  remove  tarry  and  other  impurities,  or  extracting 
these  illuminauts  with  oil  from  which  they  are  afterwards 
separated  by  distillation.  The  residual  gases  from  which 
the  more  condensable  illuminauts  have  been  removed, 
may  be  used  for  heating  the  retorts  in  which  the  gases 
are  generated. — C.  A.  M. 


[OH]   Gas;      Ipparatus  for   making .     L.   P.   Lowe, 

San  Francisco,  Cal.      U.S.  Pat.  821,594,  May  22,  1906. 

The  apparatus  described  consists  of  a  suitably-lined 
casing,  divided  into  two  compartments  by  a  vertical 
wall,  which  extends  from  the  bottom  to  near  the  top  of 
the  casing  ;  the  two  compartments  communicate  with 
each  other  over  the  top  of  tins  wall,  and  are  packed  with 
regenerative  material.  An  oil-supply  pipe  discharges 
direct  into  the  chamber  common  to  both  compartments 
above  the  wall,  and  there  are  steam  and  air  inlets  to  the 
bottom  of  each  compartment.  There  is  an  outlet  for 
the  products  of  combustion  from  the  bottom  of  each 
compartment,  and  means  for  controlling  independently  ] 
the  inlets  and  outlets,  and  a  conduit  to  carry  off  the 
manufactured  gas  from  the  bottom  of  each  compartment. 
The  conduits  communicate  with  a  common  washer,  and 
means  arc  provided  for  controlling  the  passage  of  the 
gas  through   cither  conduit.  —  W.  C.  H. 

Gas;    Proa  is  of  making .     F.  Dannert,  Assignor  to 

J.  A.  Hutmacher,  Berlin.  U.S.  Pat.  821,928,  May  29, 
1906. 

,See  Eng.  Pat.  19.995  of  1905  ;  this  J.,  1906,  114.— T.  F.  B. 

Gas;     Apparatus    for    purifying .     A.    Elsenhans, 

Rflttenscheid,  Germany.  U.S.  Pat.  820,772.  May  15, 
[906. 

See  Fr.  Pat.  360,361  of  1905  ;   this  J.,  1906,  466.— T.  F.  B. 


n.    in      DESTR1  <  I  IVK    DISTILLATION,  Ac. 


Fkkm  n   Patkh  i- 

,iti>r  for  gas,  nifHiur.*.  or  liquid*  from  da.:ed  n  ■ 

i;    P.- lies.     First  Addition,  dated  Marcli  21,   1905, 

to  I,    Pat.  343,390,  May  24,  1904  (this  J.,  1904,  1021). 
ruts  addition  to  the  principal   patent   relates  to  b 
,,f  the  apparatus,   which  consists  of  a   series  ol   priman 
rators,    communicating    with    one   another   and    with 
i  lw  carburetter  ;   a  convei  ient  number  of  these  genei  - 

,|    inside   a   common   envelope,   through    which 
.mi.    preferably    fluid,    so    that    the 
liquefaction,  distillation,  or  dissociation  of  the   pro-!.. 
tn  be  converted   into   gases  or   fluids  is  effected   by  the 

scaping  from  the  motor,  which   | 
through  the  envelope.     The  generators  or  reservoirs  may 
I*.  a\  iv  (angular  or  elongated  ovoid  form,  and  may   be 
«    stoppers,   arranged   inside   the   common 
lope,  to  allow  .>•'  tilling  them  from  the  outside.       1  • 
Iso  an   auxiliary   generator,   with   a   separate   heating 
arrangmunt.  as.  for  instance,  a  burner,  to  produce  a  quick 
distillation  to  start  the  motor  ;    this  may  be  used  alone,  i  r 
in    conjunction    with    the    main    generating    apparatus, 
lainis  also  include  the  use  of  lattice  work  or  metallic 
to  increase  the  transmission  of  heat  and  the  rapidity 
ol   distillation   or   gasification. — W.  C.  H. 


sulphur  and  eyanidet  from    tpenl  oxide,   •<  r.  ,■    Pi 
and  apparatus  for  the   extraction   "I  J.   J.    M. 

He.  IL'lieul.      Second      Addition,     'lilted      Nov.     -J.",,      1905, 

to  Ft.  Pat.  345.071,  July  23,  1904.     (See  this  J.,  1904, 
1216  ;    1905,   1067.) 

I\  addition  to  the  solvent     for  sulphur  mi  a  the 

principal  patent  and  first  addition,  an]  oi  the  hydro- 
carbons obtained  by  the  distillation  ol  tar  oil  may  be 
used;    and  for  the  removal  oi  inn    matters  from  the 

sulphur    solutions,    anj     | is    sul   tance    containing 

carbon  may  be  employed. — H.  B. 

Incandescent  filaments  [Vacuum   are  lamp];     Protest  of 

Manufacture  of  .     A.  Prankfurther  and   II.   Kuhl- 

tnann.  First  Addition,  dated  Nov.  13,  L905,  to  Kr. 
I'at.  356,999,  Aug.  17.  1905  (this  J.,  L906,  12). 
Im  -anuksi  i:mk  filaments  made  of  pure  graphite, 
described  in  t lie  principal  patent,  are  here  used  in  the 
construction  of  vacuum  arc-lamps  operating  with  either 
direct  or  alternating  currents.  In  Loth  kinds  ol  lamps 
the  electromagnetic  arrangements  are  designed  to  with- 
draw the  graphite  electrodes  from  each  other  to  a  pre- 
determined, invariable  distance,  since  no  combustion  of 
the  carbons  occurs  and  no  automatic  regulation  of  the 
distance   between   the   carbons   is   necessary.      H.  B. 


rotor   /or    gas,   itipours,    fluids,  <o-   liquids .      R. 

Deeouches.     Fr.  Pat.   360,982,   March  21,    L905. 

!.if>  of  generating  chambers,  each  supplied  with  a 

manhole  and  cover,  and  all  communicating  by  means  of 

vtlved  tides,  is  placed  within  a  common  envelope.     The 

between   this  envelope  and   the  generators  can   be 

heated  to  any  required  decree  by  the  circulation  of  waste 

-.  or  by  other  convenient  means.     At   the  beginning 

Ties    is    an    auxiliary    generator    containing    the 

•inces  to  be  treated,  which  can  he  heated  externally 

in  any  convenient   manner  and   to  any  required   degree, 

■   to  distil,  vaporise  or  dissociate  the  said   substances; 

the  products  are    "  aspirated  "  through  the  apparatus  at 

any  desired  rate.— J.  H.  ('. 

Producer  for  the  treatment  oj  all   kinds  of  combustibles. 

V.  Sepulchre.     Fr.  Pat.  361,127,  March  25,   1905. 

Thk    producer    is   constructed    like   a   blast-furnace,    with 

tuyeres  at  the  lower  portions,  so  as  to  develop  Mich  an 

intense   heat    that    the   non-combustible    matters    of   the 

fuel  become  fused,  and  are  allowed  to  How  out  in  the  form 

matte.     If  the  fuel  is  rich  in  pyrites,  a  matte 

lining  sulphide  of  iron  is  obtained.     An  appropriate 

llux   may    be   added.      The    fuel   is   charged   into  the  pro- 

*    through   a   double  cup-and-cone   device,   and   falls 

first  into  a  cylindrical  casing,  open  at  the  bottom,  which 

depends  a  certain  distance  into  the  combustion  chamber  ; 

whilst   in   this   casing,   the   fuel   undergoes  a   preliminary 

distillation,   the   volatile   products   being  either  led  down 

■■  incandescent  zone  of  the  fuel,  or  treated  .separately 

•  '  utilisation  of  by-products.     The  fuel  in  the  casing 

illy   subsides   into   the   main  combustion   chamber. 

a    fuel    in    the    latter    is    consumed.     The    easing    is 

nded  from  the  cover  of  the  producer,  and  its  height 

lied,    a    water-seal    preventing    ingress    of    the 

producer  gases  at  the  top. — H.  B. 

ith    automatic    outlet    for    ashes.      A.    von 
Kerpely.     Fr.  Pat.  360,965,  Dec.  27.  1906. 

I  he  bottom  of  the  generator  consists  of  a  sort  of  rotating 
nhich  delivers  the  ashes  against  and  over  an  inclined 
\ed  at  one  point  on  its  circumference. — J.  H.  C. 


I  ii  gaseous  mixture:  Process  for  separating 
—  .  F.  (apron.  Fr.  Pat.  362.155.  Jan.  4.  1906. 
Vnder  Int.  Couv.,  Jan.  22,  1905. 
Thj  gaseous  mixture  is  led  through  a  chamber  containing 
porous  partitions  or  enclosures,  whereby  a  partial  separa- 
tion of  the  gases  in  accordance  with  the  laws  of  diffusion 
is  effected.  The  process  is  repeated  with  the  fractions 
obtained,  until  the  desired  degree  of  purity  is  arrived  it. 

— H.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  530.) 

Coal  tars.     E.  Bornstein.     Ber.,    1906,   39,    1238—1242, 

In  a  previous  communication  (this  J.,  1903,  83)  reference 
was  made  to  the  presence  of  catechol  in  tar  liquors 
obtained   by  decomposing  German   coals   at   the   Ii 

Ssible  temperature.  In  the  course  of  the  same  investi- 
gation tars  were  obtained  differing  considerably  from 
ordinary  gas-tar  and  resembling  the  Jameson  coke-oven 
tars  described  by  Watson  Smith  (this  J.,  1883.  495). 
One  specimen,  however,  obtained  from  Westphalian 
coal  of  the  Altendorf  pit  behaved  differently.  When 
distilled  at  500°  C,  this  coal  furnished  a  tar.  which  was 
free  from  paraffin  and  naphthalene,  and  had  a  sp.  gr.  of 
1-03.  The  fraction  distilling  above  350°  C.  gave  an 
oil,  which  on  cooling,  deposited  fine,  greenish-yellow 
i  rystals.  consisting  of  a  mixture  of  methylanthracene, 
C,  6Hl2>  and  "erackene."  C,,!!,^.  A  similar  traction  was 
obtained  from  tars  produced  bj  decomposing  Westphalian 
coal  from  two  adjacent  pits,  Baaker  Uulde  and  Hamburg. 
and  it  woidd  therefore  appear  that  these  types  of  coal, 
which    yield    a    high    percentage    of    coke,    furnish    tars. 

1 r    in    hydrogen,    containing    no    solid    paraffins,    but 

yielding  solid  aromatic  hydrocarbons  of  high  boiling 
point. — D.  B. 

Petroleum   industry  of  Roumania.      For.   Off.   Ann-   Series. 
1906,  No.  361S.     [T.  R.] 

The  i>etroleuiii  industry  of  Roumania  is  steadily  develop- 
ing. The  total  production  of  crude  oil  in  1905  was  about 
601,700  tons,  or  double  the  production  of  four  years  ago. 
The  total  export  was  214,348  tons  as  against  160,442  tons 
in  1904,  and  126.227  tons  in  1903.  France  took  55  per  cent. 
of  the  export  of  1905,  comprising  11,790  tons  of  crude. 
79,766  tons  of  refined  oil,  and  27,369  tons  of  benzine. 
Germany  took  17  per  cent.,  the  United  Kingdom  10  per 
cent,  (entirely  refined  petroleum),  and  Austria-Hungary 
9  |*t  cent,  of  the  total.  The  late  disturbances  in  the 
Baku  petroleum  fields  did  not  appreciably  benefit  the 
Roumanian  industry. 

English  Paten  PS. 

Coke    ovens;    Regenerative   .     E.    Coppie,    Brussels. 

Eng.  Pat.  14,485,  July  13,  1905. 
ME  Fr.  Pat.  359,888  of  1905  ;   this  J.,  1906,  468.— T.F.B. 
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Ammoniacal  liquor  obtained  by  washing  illuminating  and 

heating  gases;    Treatment  of  certain  products  of . 

J.    Radcliffe.    Elland,    Yorks.     Eng.    Pat,    10.075,   May 
13.   1906. 

The  "'  spent  liquor "  remaining  from  the  recovery  of 
ammonia  from  gas-liquor,  &c,  is  neutralised,  or  rendered 
slightly   acid,    preferably   by   hydrochloric   or   sulphurous 

acid,  and  is  fed  at  a  fixed  rate  into  a  receptacle  which  also 
receives  in  like  manner  solution  of  a  copper  salt,  regulated 
so  as  to  precipitate  as  copper  thiocyanate  the  thiocyanate 
compounds  present,  the  process  being  made  continuous. 
rhi-  copper  salt  may  be  in  the  cuprous  or  the  cupric 
state,  but  in  the  latter  case,  sulphurous  acid  must  be 
present,  or  be  added,  in  sufficient  proportion  to  effect  its 
reduction.  The  foul  gases  remaining  after  absorption 
of  the  ammonia  distilled  from  the  gas-liquor,  may  be 
burnt,  and  the  sulphur  dioxide  formed,  be  absorbed 
in  any  usual  way.  and  utilised  in  neutralising 
the  spent  liquor.  The  copper  thiocyanate  pre- 
cipitated may  be  withdrawn  as  sludge  from  time 
to  time,  separated  by  filter-pressing,  and  then 
treated  with  alkalis  to  recover  cuprous  oxide,  and 
obtain  marketable  compounds  of  cyanogen.  Should 
the  '*  spent  liquor  "  thus  freed  from  thiocyanate  contain 
any  copper  (added  in  excess),  this  may  be  precipitated 
by  lime  or  an  alkali,  or  removed  by  passing  the 
effluent  through  a  channel  containing  iron,  before  it  is 
discharged  in  an  innocuous  state.  It  is  stated  that 
"  spent  liquor,"  after  undergoing  the  described  treat- 
ment, has  a  beneficial  effect  when  added  in  the  bacterial 
treatment  of  sewage. — E.  S. 

Petroleum  and  mineral-oils  ;  Refining .     T.  Macalpine, 

J.   F.   Simmance,   and  J.   Abadv,   London.     Eng.   Pat. 
11,893,  June  (i.  1905. 

The  oil  is  neutralised  by  agitating  it  with  about  5  per 
cent,  by  weight  of  a  solution  in  water  of  sodium  carbonate 
(1  lb.  of  sodium  carbonate  to  10  of  water),  for  half  an  hour, 
and  the  oil  is  then  distilled  and  agitated  with  about.  5 
per  cent,  of  sulphuric  acid  of  sp.  gr.  about  1-72  for  about 
half  an  hour  at  40°  C,  to  throw  down  the  tarry  sub- 
stances. After  settling  for  four  to  five  hours,  and 
running  off  from  the  sediment,  the  oil  is  transferred 
to  a  still  lifted  with  an  inverted  condenser,  and  is 
treated  with  about  5  per  cent,  of  finely-ground  manganese 
dioxide  or  other  suitable  oxidising  agent,  together  with 
10  per  cent,  of  sulphuric  acid  of  sp.  gr.  not  exceeding  1-2. 
The  mixture  is  quickly  heated  to  about  110"  C,  and  main- 
tained thereat  until  the  remaining  impurities  are  oxidised  ; 
after  settling  and  separation  from  the  sediment,  the 
oil  is  refined  and  distilled  in  the  usual  way. — C.  S. 

United  States  Patent. 

Distilling  coals  and  other  hydrocarbonaceous  substances  ; 

Apparatus     for .     H.      Wurtz,     Newark,     N.J., 

Assignor  to  American  Chemical  Eduction  Co.  US. 
Pat.  821,323,  May  22.  1906. 
I.v  the  apparatus  described  th.-  coals  or  other  hydro- 
carbonaceous  substances  to  be  distilled  an'  placed  upon 
spaced  anil  "  staggered  "  trays,  arranged  in  a  casing  in  a 
compartment,  which  easing  can  be  moved  into  the  com- 
partment  during  distillation,  ami  moved  out  of  it  for  the 

discharge  oi  th ke  and  for  recharging  with  fresh  coal. 

Heat  is  supplied  from  one  or  more  fire-chambers,  which 
are  separated  from  the  compartment  by  a  partition  or 
partitions.  The  heat  passes  through  flues  to  the  com- 
partment, and  takes  a  zig-zag  coins-  over  the  substance 
to  be  heated,  and  under  ami  around  the  ends  -f  the  travs, 
the  other  end  of  the  compartment  being  connected  with  an 
exhaust  pipe  ;  openings  leading  to  the  heat-flues  are  also 
arranged  in  the  walls  of  the  compartment.  By  means  ,,f 
tin  exhaust,  heated  products  of  combustion  are  drawn  from 
the  lire-chambers,  through  the  flues  and  openings,  over 
and  around  the  trays,  together  with  the  products  of 
distillation;  means  are  provided  for  controlling  the 
inflow  of  the  products  of  combustion  to  th.  compartment, 
within  which  is  a  valve  chamber  or  chain  hers  with  valves 
for  controlling  the  temperature  in  the  compartment. 
Tin      products    of    c lbustion    and    distillation    are    also 


drawn  by  the  exhaust  out  of  the  oompartment.  Fuel 
magazines,  with  water-sealed  tops,  are  arranged  above 
the  tire  chambers.  —  \Y.  <_'.  H. 

German  Patent. 

Saturator  for  the  manufacture  of  ammonium  sulphate. 
Berlin- Anhaltische  Maschinenbau  A.-G.  Ger.  Pat. 
165,308.  March  25,  1903. 

A  small  saturation-chamber  is  constructed  in  the  upper 
part  of  the  bell  immersed  in  the  liquid  contained  in  the 
main  saturation-vessel.  In  the  bottom  of  the  small 
saturation  chamber  is  an  opening,  and  communication 
with  the  interior  of  the  bell  can  be  opened  or  closed  at 
will  by  means  of  an  indented  plate  or  inverted  pan,  which 
is  arranged  over  the  opening,  and  can  be  raised  or  lowered! 
Fresh  acid  is  introduced,  when  required,  into  the  small 
saturation-chamber,  and  then,  by  raising  the  indented 
plate.  Hows  into  the  main  saturation-vessel.  According 
to  one  claim  the  indented  plate  is  fixed  to  the  lower 
portion  of  the  ammonia  gas-supply  pipe,  which  slides 
teleseopically  in  the  upper  part  of  the  pipe. — A.  S. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  531.) 

Benzidine  and  aniline  ;    Combination  of  [diazolised] . 

Diplieni/lbidiazoaminobenzene  and  diplienijldisa zoam inp- 
benzene.  L.  Vignon.  Bull.  Soc.  Chim.,  1906.  35, 
313—315. 

The  combination  of  aniline  with  a  tetrazobenzidine  salt 
on  the  one  hand,  and  of  benzidine  with  a  diazobenzene 
salt  on  the  other,  gives  rise  to  the  same  compound, 
a  yellowish-red  substance,  of  m.  pt.  180°  C,  which  is 
decomposed  by  acids  into  aniline  and  p.p'-dihydroxy- 
diphenyl  ;  from  this  fact  and  from  its  elementary  analysis, 
it  is  established  as  diphenvlbidiazoaminobenzene, 
CeHjNH.Na.Ce^.Co^.Na.NHCeHs.  The  isomeric  di- 
phenyldisazoaminobenzene.  NH2.C6H4.N2.('CH4.C6H4.N2. 
C6H4.NH.,,  was  obtained  by  heating  5  grins,  of  the  diazo 
compound  with  50  grms.  of  aniline  and  2-5  grms.  of 
aniline  hydrochloride  for  48  hours  at  50° — 60°  C.  It  is 
a  vellowish-red  compound,  of  m.  pt.   158° — 159°  C. 

— T.  F.  B. 

Alizarin  ;     Actio?/   of  ammonia,  on .      R.    Scholl   and 

M.  Parthey.     Ber.,  1906,  39,  1201—1206. 

The  compound  obtained  by  Perger  by  the  action  of 
ammonia  on  alizarin  is  shown  to  be  l-hydroxy-2-auiino- 
anthraquinoneimide.  It  is  formed  by  heating  alizarin 
with  ammonia  for  five  hours  at  140°  C.  Its  composition  is 
represented  by  the  formula  C14H6ONH(OH)(NH2).  It  is 
insoluble  in  ammonia,  dissolves  in  alkalis  and  acids,  and 
yields  an  acetyl  derivative,  thus  exhibiting  the  properties 
of  an  aminophenol.  When  boiled  with  water,  alkalis,  or 
acids,  ammonia  is  given  off:  by  substituting  oxygen  for 
the  imino  group,  l-hydroxy-2-aminoanthraquinone  is 
obtained  ;  whilst  by  treating  with  ethyl  nitrite.  1-hydroxy- 
anthraquinone  is  formed.  It  is  further  shown,  that  the 
alizarinimidc  obtained  by  Licbcrmann  and  Troschke  by 
heating  alizarin  with  ammonia  is  identical  with  1-hydroxy- 
2-aminoanthraquinoneimide. — I).  B. 

English  Patents. 

Logwood  dyestuffs  a  ml  extract  for  dyeing  purposes;  Pro- 
duction of .     Lepetit,   Dollfus  and  Ganser.   .Milan. 

ltalv.  Eng.  Pat.  9004.  May  6,  1905.  Under  Int. 
Conv.,  June  4,   1904. 

SUB  Fr.  Pat.  351,018  of  1905  ;   this  J..  1905,  800.— T.  F.  B. 

Dip stuff .1  .  Manufacture  of  concentrated  liquid  dyestuffs 
or  easily  liquifiablc  pastes   from  sulphurised  [sulphide] 

.      0.    Imray,    London.     From    Farbwerkc    vorrn. 

Meister,  Lucius  und  Briining,  Hoechst  a/Main,  tier- 
many.     Eng.  Pat.  9883.  May  10.   1905. 

Sulphide    dyestuffs,     isolated    from      their     salts,    and 
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preferably  in  the  form  of  moist  press  i  ak<  b,  ate  converted 
Into    fluid    form    by    addition    "f    certain    quantitii 
crystallised  sodium  sulphide  ;   the  quantity  varies  accord- 
jog  to  the  nature  of  the  dvestuff,  and  when  it  is  increased 

lid    certain    hunts,    the    dye-stuffs    no    longer    remain 
Bald,  but  become  solidified  again.     1347  parte  ol  a  pn 
oake,   containing   about    60    pei    oent.    of    drj    subsU 

intil    bj     melting    trinitroaminodiphenylamine 
slkuli   polysulphidc,    blowing  air   through   the   solution  of 
the  fused  mass,  and  pressing  the  product)  are  stirred  with 
i    looo   parts  of  crystallised   sodium   sulphide  ; 
imea  fluid,  having  a  viscosity  number  of  1  Is     120 
(water     82).    Such  solutions  are  convenient  for  transport, 
being  concentrated,  and  for  immediate  use  in   the  dye- 
house.      U    is  advisable  not    to    use    too    highly    oxidi 
dvcstulTs  for  the  process,  in  order  to  increase  the  fluidity 
of  the   product,  and  in  reduce  the  amount   of  sulphide 
in .     T.  F.  B. 

duff  of  lh,  anthraquinone  s,  ru  a  [A  nthract  nt  dye  stuff]  ; 

Manufacture  of  a  new .and  of  intsrmediatt  p 

for    iv     therein.     H.     E.     Newton,     London.     Pn 
Farbenfabr.   v. inn.  F.   Bayer  und  Co.,  Elberfeld,  Gei 
many.     Eng.    Pat.   20,359,   Oct.   9,    L905. 

Fr.  Pat.  358,271  of  1905  ;   this  J..  1906,  260.— T.  F  B 

Aminophenols  ;    Manufacture  of .     F.  Sachs,   Berlin. 

Eng.  Pat.  22,412,  Nov.  2,  1905. 

Ft.  Pat.  359.064  .if  1905  ;  this  J.,  1906,  369.— T.  F.  B. 

Dyestuff s  ;     Manufacture    of   blue    sulphurised  [Sulphide] 

.     H.    \\      Lake.    London.     From    I  hem.    F'ahrik 

Griesheim- Electron,  Frankfort -on- the-Maine,  Germany. 
Eng.  Pat  6198,  March  14.  1906. 

Bv  oxidising  p-aruinophenol  and  mono-alkyl  derivatives 
>-chloraniline,  new  stable  indophenols  are  obtained, 
which  yield  diphcnylamine  derivatives  by  reduction.  The 
latter  are  converted  into  sulphide  dyestnffs  when  heated 
with  alkali  polvsulphides.  Thev  differ  from  the  dyestnffs 
described  in  Eng.  Pat.  7919  of  1901  (see  Fr.  Pat.  309,898  ; 
this  J„  1902,  42),  in  that  they  do  not  contain  chlorine  in 
the  molecule,  dye  cotton  redder  shades,  and  are  faster 
when  washed. — D.  B. 


United  States  Patents. 

Green-blue    sulphur [Sulphide    dyestuff]   and 

..<  of  making  same.  P.  Julius  and  E.  Munch, 
ors  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 

hafen  on   Rhine.  Germany.      U.S.   Pat.   820,501,    Maj 

16,  L906. 

See  Fr.  Pat  357,600  of  1905  :   this  J.,  1900,  175.— T.  F.  B. 

Indigo    colouring     malt,  r  :        Process  of    making . 

H.  S.  A.  Holt,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik  Ludwigshafen  on  Rhine,  Germany  U.S.  Pat. 
B20.869,  May  15,  1900. 

See  Eng.  Pat.  12,854  of  1905  ;  this  J.,  1905,  885.— T.  F.  B. 

colouring     matters ;      Reduction     of .     K. 

Winmu-r.  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine.  Germany.     U.S.  Pat.  82 
May   15,   1906. 
See  Fr.  Pat  348,360  ot"  1904  ;   this  J.,  1905.  495.— T.  F.  B. 

Dye    and    process    of    mating    same  ;     Rhodamine 

[Pyront      dyestuff].     H.      A.      Bernthsen.      Mannheim. 
nor  to  Badische  Anilin  und  Soda  Fabrik.  Ludwigs- 
hafen on   Rhine.  Germany.      U.S.   Pat   821,452,    May 
■2-2.  1906. 

See  Fr.  Pat  347,546  of  1904  ;  this  J.,  1905.  329.— T.  F\  B. 

ltd   process   of   mating    same  ;     Blue    sulphur   

[Sulphide  dyestuff].  C.  Kis,  Basle,  Switzerland.  U.S. 
Pat.  821,378,  May  22,  1906. 

SEEFr.  Pat.  357,587  of  1905  ;   this  J..  1900.  175.— T.  F.  V.. 
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lit'  r  for  .   and   ,1  ■    manufacture. 

P.   Fireman.     Firs!   Addition,  dated   Deo.    12,   1905    to 
Fr.  Pat.  357,912,  Sopt  21,  1905, 

SmU.S.  Pat  802,928  of  1905;  thisj.,  1905,  1180.     T.F.B. 

Tanning  and  colouring  materials;  Automatic  extractor 
for  .  I.  I'.  Jury.  First  Addition,  dated  Dec.  19, 
1905,  to  Fr.  Pat.  358,783,  Oct  7.  1905.     XIV.,  pa 

HAN    Pi  i  h\  l-. 

Hydroxyanthraquinone  methyl  ethers;  Procest  of  pn- 
paring  Farbenfabr.    vorm.    I'.    Bayer    und    Co. 

■     p.    Pal     166,748    Jan.    17.    L904.     Addition   to  <o-r. 
Pat   156,762,  Sept.  8,   1903  (see  tins  J.,  1905,  l 

8-HYDBOXYANTHRAQtriNONE  methyl  ether  is  obtained  by 
heating  anthraqninone-/3-monosulpnonic  acid  with  methyl 
alcohol  and  alkali  hydroxide.  The  product  is  Baid  to  be 
of  value  for  the  preparation  of  dyestuffs.     T.  F.  B. 

m-Diarylsulphodiamides ;     Process    for    nitrating    - 
Act-ties.    f.    Anilinfabr.     Ger.    Pat.    [66,600,    Dec.  '.'. 

I'.'HI. 

nj-DiARYLSULPHODlAMlDE9  an-  nitrated  by  wan 
with  dilute,  aqueous  nitric  acid,  with  or  without  addition 
of  a  solvent.  The  nitro  groups  enter  tin-  p-positions 
to  the  arylsulphamino  groups,  providing  both  the-. 
free.  The  initial  material  is  obtained  bv  the  action  of 
■_'  miliIs.  of  arylsulphochloride  on  1  mol.  of  the  m-diamine 
in  presence  of  sodium  carbonate.  (Compare  Eng.  Pat. 
27,497  of   19H4;    this  J.,   1905,    1297.)     T.  F.  B. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

(Continued  from  pay,    532.) 

Indigo    vat ;     The   fermentation .     H.    Wendelstadt 

and   A.    Binz.     Ber.,    1906,    39.    1627—1631 

Indigo  can  be  reduced  with  zinc  dust  or  other  chemical 
reagents  in  the  smallest  utensil,-,  but  in  -.he  fermentation 
process  of  reduction  a  quantity  of  at  least  12  litres  of 
liquid  is  necessary  to  ensure  success.  The  authors  find 
that  in  small  quantities  of  liquid,  with  a  large  air  surface, 
the  micro-organisms  obtain  oxygen  from  the  air  instead 
of  reducing  the  indigo.  When  air  is  excluded 
satisfactory  reduction  is  obtained  even  in  test  tubes. 
This  effect  of  atmospheric  oxygen  is  not  due  to  a  re- 
oxidation  of  the  indigo  white,  since  it  is  often  found 
advantageous  in  practice  to  obtain  a  "  head,"  which 
shelters  the  liquid  below  it  from  the  air.  The  in 
maker  has  already  been  in  the  habit  of  protecting  his 
vats  from  the  air.  nominally  with  the  object  of  restri 
the  loss  of  heat.  The  authors  have  isolated  from  the 
indigo  plant  a  number  of  bacilli  and  a  red  and  a  white 
yeast.  ( Inly  with  the  white  yeast  could  sterilised  indigo 
extracts  be  fermented,  and  it  is  suggested  that  the  rational 
employment  of  pure  cultures  may  he  of  advantage  in 
this  industry.— E.  F.  A. 

Tin  ,-    Absorption  of  ,   by  the   tcool-fibre  in  tap- 

carpet    i/arn    printing.     D.    Paterson.     J.    Soe.    Dyers 
and  Col..  1906.  22.  188—189. 

It  is  known  that  when  stannous  chloride  is  employed  as 
a  mordant  in  worsted  yarn  printing,  the  wool-fibre  becomes 
•'■■■  and  tendered,  and  contracts  to  such  an  extent  as 
to  interfere  very  considerably  with  the  regularity  and 
symmetry    of    the    design,     Oxalic     acid  the 

property  of  preventing  this  corrosive  action,  and  from 
a  series  of  experiments  on  the  absorption  of  tin  by  the 
fibre  during  the  steaming  process,  it  is  shown  that  this 
acid  in  no  way  affects  the  absorptive  power  oi  thf  fibre 
for  tin.— D.  B~ 
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Tin  :    Detection  of  ,  in  woollen  goods.     1).  Paterson. 

XXIII.,  page  610. 

En-gush  Patents. 

Threads  ;  Apparatus  /or  the  manufacture  of  artificial . 

E  \V.  Friedrich,  Blaton.  Belgium.  Eng.  Pat.  17,381, 
Aug.   28,    1905.      Under  Int.   Con  v.,   Sept.   7,    1904. 

See  Fr.  Pat.  357.  172  of  1905  ;   this  J..  1906,  70.— T.  F.  B. 

Electrolytic  apparatus  [/or  bleaching  liquor].  G.  G. 
Hepburn  and  Mather  and  Piatt.  Ltd.  Eng.  Pat. 
12,221,  June  13,  1905.     XI.L.  page  593. 

Vegetable  fibres  ;  Dyeing  khaki  on .  A.  E.  Sunder- 
land and  Bradford  Dvers'  Association,  Ltd.,  Bradford. 
Eng.  Pat.  19.205,  Sept.  22,  1905. 

Use  is  made  of  the  solubility  of  metallic  oxides  in  alkaline 
solutions  in  the  presence  of  certain  organic  compounds, 
such  as  glycerin,  glucose  or  the  like.  By  adding  these 
substances  to  solutions  of  salts  of  iron,  chromium,  copper, 
manganese  or  nickel,  ami  then  caustic  alkali,  the  preci- 
pitated hydroxide  is  redissolved  on  a  further  addition  of 
alkali.  By  impregnating  vegetable  fibres  -with  these 
solutions,  ami  slowly  drying,  the  metallic  oxide  is  fixed 
upon  the  fibre,  and  the  excess  of  alkali  can  be  removed 
by  washing.  —  I).  B. 

Dyeing  bobbins  awl  th\  like  :    Machines  f'>r .     ('.  and 

R.  Wansleben.  Crefeld,  Germany.  Eng.  Pat.  3194. 
Feb.  9,  19011.      Under  Int.  Conv..  March  1,  1905. 

The  goods  to  be  dyed  are  secured  to  an  endless  band 
provided  with  hollow  members  to  receive  the  spindles. 
This  band  is  caused  to  travel  through  a  dye-bath  having 
at  the  bottom  a  suctiou-chamber  with  perforated  top, 
and  then  over  a  second  chamber  located  at  the  delivery 
end  of  the  bath,  whereby  the  dye-liquor  can  be  drawn 
through  the  goods  travelling  through  the  bath,  and  air 
sucked  through,  and  superfluous  liquor  out  of  the  goods 
immediately  after  leaving   the   dye-bath. — D.  B. 

Evaporator  for  evaporating  the  liquid  in  brewers'  wash, 
spent  wash  or  pot  ale  from  distilleries,  sewage,  waste  or 
ept  nt  dyes,  and  the  like,  the  evaporator  being  also  applic- 
able as  a  smoke  washer.  A.  B.  Lennox  and  P.  Dawson. 
Eng.  Pat.  9572,  May  6,  1905.     XVJULB.,  page  605. 

i/i  or  blood  albumin  for  commercial  purposes  :    Treat- 
ment   of    .    [Decolorising'].     The    Calico    Printers' 

Association,  Manchester  and  W.  Warr.  Stalybridge, 
Lanes.     Eng.  Pat.  10.227,  May  16,  1905. 

To  1  gall.,  of  serum  or  a  solution  of  1  lb.  of  blood  albumin, 
is  added  0-5  oz.  of  sodium  hydrosulphite  (hyposulphite) 
dissolved  in  a  small  quantity  of  water.  After  stirring 
the  mixture,  about  3  oz.  of  40  per  cent,  acetic  acid  are 
added,  and  the  whole  allowed  to  stand  for  at  least  24  hours 
to  bleach  the  albumin.  For  transport  the  excess  of  acid 
may  be  neutralised,  and  the  solution  evaporated  to  dry- 
ness at  a  temperature  below   KM)    F. — W.  P.  S. 

Textile   fibres;     Printing    sulphide    colours   on    .     L. 

Cassella  und  Co.,  Frankfort  on  Maine.  Germany.  Eng. 
Pat.  1300,  .Tan.  17.  1906.  Under  Int.  Conv..  July  15, 
1905. 

Ix  order  to  prevent  the  corrosion  of  metal  rollers,  the 
sulphide  colours  are  printed  together  with  a  mixture 
of  sodium  hvdrosulphite  (hyposulphite)  and   glycerin. 

— D.  B. 

fabrics;     Apparatus   fur    steaming,    ageing   and   'truing 

.       Mather    and     Piatt.     Ltd.,    ami     I).    P.    Smith, 

Manchester.     Eng.  Pat.  15.951,  Aug.  4.  1905. 

Instead  of  attaching  forked  hooks  to  the  endless  chains 
at  intervals  apart  as  prescribed  in  Eng.  Pat.  20,117  of 
1892,  it  is  now  directed  to  provide  each  link  with  a  pro- 


jection or  linger,   which  is  capable  of  holding  the   I 
rollers  between  any  contiguous  pair-  when  the  chains  are 
straight,  and  release  them  when  bent. — D.  B. 

Textile  piece  goods  ;  Apparatus  for  drying  and  carbonising 

.     Tomlinson-Haas.    Ltd..    Manchester.     From    F. 

Haas.  Lennep,  Germany.     Eng.   Pat.   17.83U.   Sept.  4. 
1905. 

The  apparatus  claimed  comprises  a  series  of  drying  cham- 
bers and  intermediate  heating  compartments  following 
one  upon  the  other  alternately,  so  arranged  that  the  cloth 
passes  over  suitable  guide  rollers  in  a  horizontal  direction, 
and  the  heated  air  in  a  direction  contrary  to  the  passage 
of  the  fabric,  and  from  one  side  of  the  chamber  to  the 
other  in  a  line  with  the  weft  threads  of  the  material. 
Although  the  air  passes  through  both  sets  of  compart- 
ments, the  fabric  traverses  the  drying  chambers  only, 
which  arrangement  permits  a  better  treatment  of  the 
goods  by  enabling  a  proper  regulation  of  the  temperature. 
In  the  carbonising  chamber  into  which  the  material  is 
led  after  drying,  the  fabric  is  arranged  in  vertical  windings. 
This  chamber  is  excluded  from  the  air  circulating  through 
the  drying  and  heating  compartments,  and  is  provided 
with  suitable  pipes. — D.  B. 

United  States  Patents. 

Mercerising;  Apparatus  for .    W.  Mather,  J.  Hiibner, 

and  W.  J.  Pope.  Manchester.      U.S.   Pat.  821,812,  May 
29,  190(i. 

See  Eng.  Pat.  2993  of  1905;   this  J.,  1905,  1225.— T.F.B. 

Dyeing  ;  Apparatus  for .     H.  L'Huillier,  Paris.    U.S. 

Pat.  820,654,  May   15.   1906. 

See  Fr.  Pat.  350,981  of  1905  ;   this  J..  1905,  988.— T.F.B. 


Discharging  paste  and  process  of  making  smut.  K. 
Reinking.  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  820,889 
May  15,  1906. 

See   Addition  of  Sept.    17.   1904.   to  Fr.  Pat.  297.370  of 
1900:   this  J..  1905.   130.— T.  F.  B. 


Waterproof  fabric.  L.  A.  Bond,  Assignor  to  Rubberteg 
Cloth  and  Paper  Co.,  Logansport.  Ind..  U.S.  Pat. 
820.694.   May   15.   1906. 

See  Fr.  Pat.  358.619  of  1905  ;   this  J.,  1906.  313.— T.F.B. 


French  Patent. 

Discharging  by  means  of  hydrosulphite s  ;   Proc  x*  of . 

Badische  Anilin  und  Soda  Fabrik.  Fourth  Addition, 
dated  Dec.  22.  1905.  to  Fr.  Pat.  297.370.  Feb.  19,  190* 
Under  Int.  Conv.,  Nov.  is.  1905. 

See  Eng.  Pat.  20,381  of  1905  ;   this  J..  1906,  474.— T.F.B. 


German  Patent. 

Lithopone  ;    Use  of for  obtaining  a  pure,  permanent, 

white    discharge.     Farbwerke    vorm.     Meister.    Lucius, 
und  Bruning.     Ger.  Pat.  166,717.  July  1.  1904. 

The  claim  is  for  the  use  of  lithopone  (a  mixture  of  zinc 
sulphide  and  barium  sulphate)  as  an  addition  to  hydro- 
sulphite (hyposulphite)  discharges  mixtures  for  the  pur- 
pose of  obtaining  a  pure  and  permanent  white  discharge 
on  dyed  woollen  end  half-woollen  fabrics.  Lithopone  is 
Stated  to  be  more  active  than  the  zinc-white  hitherto  em- 
ployed tor  the  purpose  of  preventing  the  re-oxidation  of 
the  leuco  compounds  produced  by  the  disci, a:  _ 
triphenylmethane  dyestuffs.  Also,  printed  fabn 
which  discharges  have  been  produced  by  lithopone  can 
be  subsequently  treated  in  acid   baths  without  injury. 

—A.k 
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VII.     ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

[Continued  from  pagt   637.) 

:tl,  :   Solubility  of  in  solutions  of  a 

,1, .     ,1.    \1.    Bell   and  VV.    i '.    Tabei       .1     nl 

il    Chem..    1906.    10.    119  I'-'-.     Ohem.    Centi 

1 1.    1.    1689. 

si  i  1 1\  >\  1 1  Ins  J.,  1905,  618)  has  recently  Bhown  thai  the 
■dubility  of  calcium  sulphate  in  ammonium  sulphate 
■lotion  at  25  i '.  Krsl  decreases,  and  subsequently  in< 
again  .is  the  concentration  of  the  ammonium  sulphate 
becomes  greater.  NTo  formation  of  a  double  sail  was 
d.  In  order  to  ascertain  whether  the  double  salt, 
■  \iSo,  SH4)«S04,H8(  >.  described  bj  previous  investigators 
is  stable  only  at  temperatures  above  '2.">  ('..  the  authors 
determined  the  solubility  of  calcium  Bulphate 
in  ammonium  sulphate  solutions  at  60  C  M 
tliis      temperature       the      solubility      curve      consists 

of  three  distinct  parts.       The  solid  phase Tesponding 

to  the  two  extreme  portions  of  the  curve  consist 
, >f  tin-  pure  salts,  calcium  sulphate  and  ammonium  sul 
j.liat .-.  whilst  that  corresponding  to  the  middle  portion  i- 
ii  double  salt.  The  composition  of  the  double  salt  was 
ascertained  by  Bancroft's  method  (J.  "f  Physical  ('hem.. 
6.  ITsi.  which  is  as  follows: — If  to  a  saturated  solution, 
varying  quantities  of  the  two  components  be  added,  the 
composition  of  the  solutions  remains  constant  only  if  the  two 
oomponente  are  added  in  the  same  proportions  in  which 
they  are  present  in  the  solid  phase.  In  tins  way  the 
Malposition  of  the  double  salt  was  found  to  be: 
I  im  i,.i\H4l:,S<t4.-.'H._>( ».— A.  S. 

Tin;    Sulphides,   selenides,  and  tellurides    of .     H. 

ibon.     Comptes  rend..   1906,   142.    1147— U4H. 

As  sulphur  is  added  gradually  to  tin,  the  Bolidifying 
poinl  rises  rapidly  up  to  5  per  cent,  of  sulphur,  then  more 
gradually  up  to  the  composition  corresponding  to  SnS 
(HO  (  .).  Beyond  that,  the  solidifying  point  falls.  bu1 
the  investigation  cannot  be  carried  farther  than  about 
25  per  cent,  of  sulphur,  as  sulphur  is  then  lost  rapidly 
by  volatilisation  when  the  mixture  is  heated. 

Mixtures  of  selenium  with  tin,  and  of  tellurium  with 
tin.  show  precisely  similar  phenomena.  When  the  pro- 
portion of  metalloid  exceeds  that,  in  the  compound, 
SnK.  the  solidifying  point  steadily  falls  in  the  case  o) 
selenium,  and  in  that  of  tellurium  falls  to  a  eutectic 
minimum  (388  C.)  at  about  85  per  cent,  of  tellurium,  and 
then  rises  regularly  to  the  melting  point  of  tellurium. 
The  existence  of  higher  selenides  or  tellurides  than  SnR 
is  not  marked  on  the  curves  of  solidifying  point. — J.T.D. 

Mitogen  ;     Apparatus    employed    for    the    utilisation    <</ 

tpheric .     A.    Xeuburger.     Z.   angew.   ('hem.. 

1906,  19.  977  -985. 


I  of  soda   combination.      Ena.  and  Mining  J.,  June 

2,    1906.     [T.  B.] 

At  a  meeting  of  the  producers  and  promoters  at  Iquique, 
Chili,  on  March  31.  some  concessions  were  made  on  both 
It  was  then  agreed  that  should  96  per  cent,  of 
the  producers  concur  by  April  3.  in  forming  a  nev, 
(■nation  on  an  estimated  producing  capacity  of  3,800.000 
tons  per  year  for  all  of  the  147  manufacturing  plants,  a  new 
agreement  would  be  entered  into.  At  the  meeting  of 
April  3  it  was  found  that  99i  per  cent,  were  ready  to 
concur. 

The  prospect  of  having  3,800,000  tons  of  nitrate  thrown 
on  the  market  during  the  next  twelve  months,  while 
there  is  no  prospect   that   mure  than  l'.imhi.iuki  t.ms  will 


onsumed  during  the  same  period,  together  with  the 
i hat  the  ( Ihilian   ( lovei  nmenl  would  u 
nnt  entering  the  combination,  was  more  than  the 
rare  willing  to  risk. 
i  in  of  the  ic  w   combination  is  for  three 
dating  from  April   1.   1906,  "ii  a  basis  ol    i  pro- 
ducing oapaoil  j   ol    ill  I  he      oficina        of  3,800 

yt  arly,  eaoh  "  ofii  ins  "  to  submil  to  a  pro  rata  reduction 
in  its  produi  ing  oapaoitj  to  confi  irm  to  I  he  con  mm  p 
i   the  previous  year.     The   production  for  the  next    12 
months   will   probably    be  oul    down    to  2,000,000   b 

Sulphur  Industry ;  Sicilian  Poi    Off.  Ann.  Bei 

1906,   No    3595.     |T.  K.] 

Thi  shipments  of  sulphur  from  Sicily  la  I  ft  u*  amounted 

to  170,341   ions  as  i ipared  with  508,980  tons  in   1904. 

Che  total  stock  existing  in  Sicily  on    Deo.  31,  1905,  was 
162,845  (..us 

The  Sicilian  sulphur  industry  is  passing  through  a 
.risis.  The  producers  have  become  convinced  that  the 
American  production  is  seriously  threatening  them,  and 
most  of  them  agree  thai  an  obligatory  State-impoBed 
association  becomes  absolutely  necessary  for  the  salvation 
of  the  industry.     Thi  ion  would  limit  the  output 

and  guarantee  a   fair  price. 


English  Patents. 

Suit ;  Manufacture  of  common .     B.  H.  Ray,  Manistee, 

Mich.,  T.S.A.     Eng.  Pat,  6428,  March  6,  1906 

The  invention  relates  to  apparatus  for  supplying  anti- 
incrustation  solutions  to  the  ordinary  vacuum  apparatus 
tor  the  manufacture  of  common  salt  from  brine.  A 
relatively  small  reservoir,  containing  the  solution  to  be 
applied  in  preventing  incrustation  on  the  brine-circu- 
lating tubes  of  the  vacuum  apparatus,  is  divided  into  two 
compartments,  in  order  to  supply  Bolution,  of  different 
strength  if  desired,  to  two  pans  working  in  a  double  effect. 
Into  each  compartment,  the  inlet  end  of  a  pipe  dips 
below  the  surface  of  the  solution,  and  is  then  extended 
horizontally,  its  outlet  end  being  connected  to  the  brine- 
supply  pipe,  so  that  the  two  h  ,  mingle  before 
entering  the  pan.  above  the  top  of  the  brine-circulating 
tubes,  and  preferably  at  a  point  between  the  top  of  the 
tubes  and  the  surface  of  the  brine.  The  partial  vacuum 
in  the  pan  draws  in  the  solution,  which  ma;  be  caused  to 
tlow  in  at  a  rate  modified  by  adjusting  valves,  and  by 
elevating  or  depressing  the  reservoir  above  or  below  the 
level  of  the  outlet  into  the  brine  pan.  There  is  a  pipe 
for  the  passage  of  water  into  the  reservoir,  in  which, 
preferably,  the  anti-incrustation  solution  is   made.  — E.  S. 


lions  [Brine] ;   M  ncentrating 

,  and  obtaining  and  -  •tolls.     J.  Hargreaves, 

Wanes,  Lines.     Bng.  Pat.  10,560,  May 20,  1905. 

The  tank.  1.  is  divided  into  compartments  by  the  parti- 
tion. Id,  so  as  to  form  a  space.  12,  for  collection  of  the 
precipitated  salt.  The  submerged  tides.  2,  arc  heated 
by  exhaust  steam  from  an  engine,  for  example,  passed 
from  the  inlet  tube.  3.  to  the  outlet  tube.  4.  The  sloping 
ivering  plates.  14.  directing  the  current  of  heated  brine 
through  the  channels.  15,  protect  tin-  tubing  from  becoming 
clogged   with   salt.      Film-expo-  .sisting  of 

cords.  5,  passing  over  pullej  3,  6,  -'■  ured  on  rotate 
7.  dip  into  the"  liquid,  and  carry  it  upwards  for  exposure 
iirrents  of  air  drawn  over  the  surface  of  the  brine 
through  the  inlet.  8,  and  outlet.  9.  Brine  is  continuously 
fed  by  the  pump.  1>.  having  a  steam-jacket,  20,  through 
a  pipe  extending  above  the  liquid,  and  provided  with 
nozzles.  17.  through  which  the  brine  i  ;  ray  upon 

the  saline  crust  as  it  forms  ;  the  salt  as  it  falls  upon  the 
surface  is  swept  by  the  currents  in  the  liquid,  shown  by 
the  arrows,  into  the  compartment.  12,  whence  it  is  driven 
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up  the  outlet  pipe,  23,  by  jets,  21,  in  the  pipe,  22,  which, 
as  well  as  the  pipe,  19,  are  supplied  with  brine  from  a 
second  pump. — E.  S. 

Ammoniacal  liquor  obtained  by  washing  illuminating  and 

heating  gases  ;    Treatment  oj  certain  products  oj . 

J.  Radcliffe.     Eng.  Pat.   10,075,  May  13,   1905.     III., 
page  584. 

Nickel   "res   or  oxidised   nickel    mattes;     Treating . 

II.  \\ .  E.  Mar-Ivor  and  M.  Fradd,  London.     Eng    Pat 
10,869,  May  24,  1905. 

The  mixture  of  metal  oxides,  resulting  from  the  roasting 
of  mattes  or  regulus,  is  digested  under  pressure  with  a 
strong  solution  of  magnesium  chloride,  nickel  chloride 
being  formed  in  the  solution.  —  A.  < ..  [.. 

l!i/i/rogen  /» roxide  ;  Preparation  and  purification 
of  —  .  C.  Ponlenn,  Paris.  Eng.  Pat,  1771.. Ian  23 
I! 

See  Fr.  Pat.  359,523  of  1905;   this  J  ,  1906,  374.— T.  F.  B. 


Sulphur  from  sulphuretted  hydrogen  or  gaseous  mixtures 

containing    it  ;     Process    for    obtaining .     Chem. 

Fabr.    Rhenania,    und     F.     Proiahn,    of     Stollerg    '-'. 
Aachen,   Germany.     Eng.    Pat.    3122.    Feb.    8,    190C. 

In  order  to  obtain  a  larger  yield  of  sulphur  from  gaseou 
mixtures  containing  sulphuretted  hydrogen,  than  that 
obtained  by  the  use  of  the  contact  substances  hitherto 
employed  in  a  Clans-kiln,  in  which  the  gases  pass  in  n 
downward   direction,    the    inventors   propose   the    ' 
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Kan \ii.'.  or  otluT  nnturnl  inn I  ol     in  ilai   composition 

Containing  nl nn  or  its  hydrate,  with  artificial  01  n  itural 

oxides  or  their  hydrates,      \Y.  ('.  II. 


DMITEI)    STAT1        P  ITBNT, 

Cyanogen    compimnds  ;     Production    of  C.     Boscln 

nui  in  Badischc  Vnilin  und  Soda  Eabrik,  Laid- 
wigshafen-on-Khine,  Germany,  lT.S,  Pat.  821,457, 
\|i\   22,    1906. 

Pat.  347.373  of  1904  ;   this  J.,  1905,  333.     T.F.B. 


l'i:!M  ii    P  I  i  BNTS. 

:nr    ami    cyanides    jr^m    spent    oxide,    .if. 
iiml   apparatus   for   tht    extraction    of  .       J.  J.   M. 

rnoul.     Second  Addition,  dated    Nov.  ■-'."'.  [905,  to 
Kr.  I'm.  345,071,  July  '-':i.  1904.     11..  page  583 


lunula  for  calcining  alumina  and  similar 
cts.  R.  Brosse.  Fr.  Pat.  361,268,  Dei  30, 
1905. 
The  furnace  comprises  a  series  of  calcining  chambers, 
Bach  nl  which  lias  three  superposed  hearths.  A  trail; 
■Mends  alongside  the  whole  length  of  the  furnace,  on 
which  track,  wagons  containing  the  alumina  to  be  cal- 
I,  travel.  The  alumina  falls  from  the  wagons  into 
vertical  conduits  at  the  side  of  the  hearths  of  each  cal- 
oining  chamber,  and  is  spread  on  the  hearths  by  means 
of  mechanical  rakes,  (las  from  a  producer  at  one  end  of 
the  finnan,  is  delivered  to  two  independent  supply  pipes 
extending  the  whole  length  of  tin-  furnace,  from  which 
the  gas  passes  to  burners  furnished  with  mixing  chambers, 
and  projecting  into  the  calcining  chambers.  The  air  is 
preheated  by  being  drawn  through  the  chambers  where 
the  calcination  has  l  een  complete  I.  ami  then  passes  to 
a  conduit  below  the  furnace,  whence  it  is  delivered  to 
tin-  burners  as  required.   -A.  S. 


German   Patents. 

iluljle  juniar,-  for  the  production  of  sulphatt  and  hydro- 
chloric  acid.  K.  Oehler,  Anilin  und  Anilinfarbenfabrik. 
Ger.  Pat    165,099,  May  10,  1904. 

Tmk  furnace  communicates,  on  the  one  hand,  through 
openings  in  the  bottom,  with  a  channel  running  under- 
nealli  the  whole  length  of  the  furnace,  for  the  purpose 
of  removing  the  sulphate,  and  on  the  other  haul,  through 
openings  in  the  roof,  with  an  auxiliary  condensing  plant, 
sets  of  openings  ran  lie  closed.  When  the  hot 
sulphate  is  being  removed  from  the  furnace,  the  acid 
vapours  are  drawn  through  the  auxiliary  condensing 
\.  S. 

Alkali  compound  that  can  l><  easily  convert)  /  into  alkali 
hydroxide  "r  alkali  carbonati  :    Process  for  (hi 

h/lir  manufacture  of and  of  chlorine.     J.  Wunder. 

Her.   Pat.   165,487,  Sept.   14,   1904.     XI. I.,  page  594. 


rium    carbonatt  :     Process    /<>r    tin     produclit 

voluminous  normal .     O.  Brill,     tier.  Pat.   164,882, 

April    4.    1905. 

Basic  magnesium  carbonate  obtained  by  precipitating  a 

solution   of   a    magnesium    -  ilt    with   alkali   carbonate     is 
heated    iu   a   current    of   carbon    dioxide,    preferably   to 
220    C.     If  dry   carbon   dioxide   be  employed,  an 
anhydrous  product  is  obtained. — A.  S. 


Saturator  for  tin  manufacture  uf  ammonium  sulphate. 
Berlin-Anhaltische  Maschinenbau  A.-G.  Ger.  Pat. 
166,308,  March  25,   1903,   III.,   page  5SI. 


aporator   \><r    .-.//<'    sola 
itn-t  tl>>  lih  .    I  acuum 
with    si  paratt     I"  aling    an./ 
waling     chambt  rs,       V . 
•   -  i,-.    i  iii.  Pat.  165,220, 
Sepl    29,  1903 
Tuio   evaporator   is   shown    m 
Bection  bo  the  figure.     It  has 
separate  e^  aporal  ing  and  beat- 
ing   chambers    i  ommunicating 
only  bj  a  in,  ulation   '  ube,  l\ 
The  evaporating   chamber,   A. 
is  provided  at  t  he  bottom  « it  h 
a  fall-tube,  K.  ami  t he  beating 
chamber   has  vertical    healing 
t  ubes,   I..     The   bottom,   E,  of 
the  evaporating  cha  mber  forma 
the  cover  of  the  heat  ing  ■ 
her.    and    it    is    claimed     thai 

incrustations  on  the  hntt ol 

the  evapi iral ing  i  ba m ber  and 
in  the  fall-tube  are  in  this 
way  prevented.      \.  8. 

Sodium  nitrati  fret  from 
/»  rchlorati  .  Prot  •  it  fot  tht 
manufaclun  of  .  E.  Egcr. 
Ger.  Pat.  165,310,  May  19, 
1904. 

Tun  crude  Chile  salt  pel  re  is 
treated,  with  agitation,  with 
a  quantity  of  cold  water 
exactly  sufficient  to  dissolve 
the  sodium  nitrate,  in  order  to  obtain  a  solution  of  tnie 
salt  free  from  impurities.  In  carrying  out  the  process, 
the  ground  material  is  mixed  with  a  small  quantity  of 
cold  water  (at  10 — 15  C),  and  then  further  quantities 
of  cold  water  are  added  gradually,  with  continuous  stirring. 
until  the  mixture  contains  (100— 3n)  kilos,  of  water  for 
each  1(1(1  kilos,  of  crude  nitre  («  =  percentage  of  "  potassium 
nitrate"  /j/m.s-  "potassium  pcrchlorate  ").  On  the  first 
addition  of  water  the  temperature  falls  below  n  ('..  and 
then  gradually  rises  again,  so  that  a  solution  of  sodium 
nitrate  saturated  at  a  relatively  low  temperature  is 
obtained,  and  neither  potassium  nitrate  nor  potassium 
chlorate  is  dissolved.— A.  s. 


VIII.— GLASS,    POTTERY,  AND  ENAMELS. 

[Continued  from  page  537.) 

I'niteh  States  Patents. 

glass  .-     Apparatus    for    tin    manufacture    of   . 

W.    B.    Keighlev,   Vim-land.   N.J.      U.S.    Pal     820,205, 
May  S,   1906. 

The  glass-making  furnace  or  tank  is  provided  with  an 
adjustable  block  for  varying  the  area  of  the  discharge- 
outlet,  the  block  having  a  wedge-bearing  on  the  tank. 
Means  are  provided  for  projecting  a  fluid  under  pressure 
on  to  the  under  side  of  the  sheet  of  i_>la^  i,,  support  it 
before  it  reaches  a  mechanical  conveyor  ;  an  electrically- 
heated  severing  device,  capable  of  being  moved  to  and 
from  the  sheet  of  glass,  is  also  provided,  as  well  as  means 
for  projecting  heating  and  cooling  fluids  alternately  on 
to  I'll-  glass,  and  means  for  projecting  across  the  whole 
surface  uf  the  sheet  a  spray  of  fluid  at  a  uniform  t  ni- 
perature  lower  than   that   of  the  sheet.  —  A.  G.  L. 

ts ;     Apparatus    /or    drawing .      J.     H. 

Lubbers,  Allegheny,  As    gn  ir  to  Wind  iw  Glasj  Machine 

(',...    I'lttslmrg.      U.S.    Cat.    821,724,    May  -J:i.    I 

See  Eng.  Pat.  22,065  of  1904  ;   this  J..  100...  ■_".».— T.  F.  B. 

Glass;    Process  and  apparatus  for  it  iheet . 

1.  W.  ('allium.  E.   Washburn,  and C.  W.  Irwin,  Franklin. 
Pa.      U.S.   Pats.   S-Jl.7S.-i  ami   321,786,    May  29,    1906. 

See  Eng.  Pat.  13,788  of  1905  ;  this  J.,  1905,  1300.— T.F.B. 
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French  Patent. 

Glass-house    pot    furnaces,    heated    bu    gas.     E.    Derval. 

rust  Addition,  dated  Dec.  23,  1905,  to  Fr.  Pat.  306.356. 

Dec.  IS.  1900. 
The  -pot  furnaces  with  a  central  column,  described  in  the 
original  patent,  are,  according  to  this  addition,  divided 
into  two  or  more  parts,  by  means  of  a  transverse  wall  or 
partition,  through  which  air  can  circulate,  in  order  to 
allow  of  the  continuous  working  of  the  furnace,  and  to 
facilitate  the  founding  in  the  same  furnace,  and  in  the 
same  **  journey,"  of  glasses  of  different  compositions. 
By  this  arrangement,  while  the  founding  is  proceeding 
in  pots  in  one  part,  pots  in  another  part  of  the  furnace 
may  l>e  kept  cool  enough  to  be  worked. — W.  C.  B. 

IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  538.) 

Puzzuolana.'  :      Methods    for    the     determination     of     the 

hydraulic    value    of    .     E.    Manzella.     Gaz.    chim. 

ital..  1906.  36.  113—123. 
Vicat  in  1826  (Ann.  Chim.  Phys..  1826.  197)  stated  that 
the  hydraulic  power  of  a  puzzuolana  corresponds  to  the 
quantity  of  lime  which  it  is  capable  of  absorbing  from 
lime-water  in  a  given  period  of  time.  The  author  has 
examined  the  modifications  of  this  method  proposed  by 
Giorgis  and  Alvisi  (Gaz.  chim.  ital.,  30,  [1],  96).  He 
finds  that  the  use  of  lime  dissolved  in  a  solution  of  sugar 
instead  of  in  pure  water  offers  no  advantage.  The 
absorptive  power  of  a  puzzuolana  for  lime  in  aqueous 
solution  increases  considerably  as  the  time  of  contact  is 
prolonged.  It  is  true,  as  Giorgis  and  Alvisi  found,  that 
clay  and  "  vegetable  soil  "  absorb  some  lime  when  placed 
in  contact  with  lime-water,  but  the  amount  absorbed 
does  not  increase  as  the  time  of  contact  is  prolonged,  so 
that  these  substances  can  be  readilv  distinguished  from 
true  puzzuolanas.  In  carrying  out  Yicat's  test,  the  time 
of  contact  of  the  puzzuolana  with  the  lime-water  should 
be  prolonged  to  more  than  12  days,  and  the  mixture 
should   be  continually  agitated. — A.  S. 

Concrete  ;   Notes  on .     R.  W.  Leonard.     J.  Canadian 

Mm.  lust..  1905,  8,  102—110. 
The  specification  common  in  Canada  for  Portland  cement 
used  in  making  concrete  requires  that  95  per  cent,  shall 
pass  through  a  100-mesh  sieve,  and  that  the  neat  cement 
shall  bear  a  tensile  strain  per  sq.  in.  at  three  davs  of 
300  lb  :  seven  days.  450  lb.  ;  twenty-eight  days,  600  lb. 
The  initial  set  should  take  place  in  one  or  two  hours,  and 
the  final  set  in  five  to  eight  hours.  The  soundness  is 
tested  by  a  boiling  pat  test.  The  specification  of  the 
Canadian  Society  of  Civil  Engineers,  Jan.,  1903,  is  more 
lenient  than  the  above,  and  does  not  include  a  boiling 
test.  The  amount  of  magnesia  is  generally  specified  to 
In-  less  than  3  per  cent. 

For  sand,  it  lias  been  found  that  pit  sands  (rounded, 
and  made  up  of  different  sized  grains)  are  better  than 
crushed  granite  or  quartz  (sharp) ;  that  a  little  clay  is 
probably  not  detrimental  :  that  coarse  sand  or  crushed 
stone  gives  a  higher  tensile  strength  than  fine  sand,  and 
that  pit  sand  or  crushed  limestone  gives  better  results 
when  subjected  to  abrasion  than  does  sharp  granite 
sand. 

The  stone  is  generally  specified  to  be  broken  so  as  to 
pass  a  two-inch  ring,  and  screened,  but  a  mixture  of 
gravel  and  sand  pumped  up  together  is  now  often  used, 
and  gives  good  results. 

The  author  praises  reinforced  concrete  work,  ami  givi 
some  examples  to  show  that   it  may  be  made  watertight, 
even  against  considerable  heads  of  water  (up  to  15  ft.). 

—A.  G.  L. 
English  Patents. 

Tarring    or    asphalting    roads  ;    Product    for ,    and 

process  jar  manufacturing  the  same.  L.  Prcaul.it 
and  G.  A.  Thube,  Nantes,  Fran..-.  Eng.  Pat.  9422, 
May  4,  1906.     Under  Int.  Com-.,  May  .">.  1904. 

See  Fr.  Pat.  342,898  of  1904  ;  this  J.,  1904.  1029.— T.  F.  li. 


Slates;      Manufacturi     or    ornamentation     of .     S. 

Kellctt.  Ilklev.  F.  W.  Richardson.  Bradford,  and 
Bnttermere  Green  Slate  Co..  Keswick,  Cumberland, 
Eng.  Pat.  15,753,  Aug.  1.  1905. 
The  slates  are  dipped  in  solutions  of  salts  of  metals 
having  coloured  oxides,  and  are  then  dried,  and  heated 
at  temperatures  up  to  a  bright  red  or  yellow  heat,  with 
or  without  access  of  air.  By  this  treatment  slates  may 
be  coloured  in  any  way  desired. — A.  G.  L. 

United  States  Patents. 


Roofing,     paring,     .(c  .' 
Yetter,   Denver.  Colo. 


(  omposition    for .      E.    J 

U.S.  Pat.  819,833,  Mav  8,  1906. 


Cn.soNiTE.  lime  sludge,  and  asphaltum  or  an  equivalent 
are  combined  in  suitable  proportions  with  an  oil  or  tbix, 
either  incorporated  in  the  asphaltum  or  added  as  a 
separate   ingredient. — A.  G.  L. 

Roofing,    paring,    Ac.  ;     Composition    for    .     E.    J. 

Yetter,  Denver.  Colo.  U.S.  Pat,  820.102.  May  8,  1906. 
Ei.aterite.  lime  sludge,  and  asphaltum  or  an  equivalent 
are  mixed  with  a  suitable  oil  or  flux,  either  incorporated 
in  the  asphaltum,  or  added  as  a  separate  ingredient. 

—A.  G.  L. 

Roofing,  paring,  dr.  ;   Composition  /or .      E.  J.  Yetter, 

Denver.  Colo.      U.S.    Pat.   820,163,  May  8,   1906. 

Elaterite.  gilsonite,  lime  sludge  or  calcium  carbonate, 
and  asphaltum  are  mixed  with  a  suitable  oil  or  flux,  either 
incorporated  in  the  asphaltum,  or  added  as  a  separate 
ingredient. — A.  G.  L. 

Emery;    Process  for  the  manufacture  of  artificial  . 

A.   Gacon.   Montval,   France.     U.S.   Pat.   820.859.   Mav 
15.  1906. 

See  Eng.  Pat.  23,492  of  1904  ;   this  J.,  1905,  92.— T.  F.  B. 

Building    material;     ( ''imposition .     Z.     B.    Tavlor, 

Orbisonia,   Pa.     U.S.   Pat.  821.550,   May  22.   1906. 

The  artificial  stone  is  composed  of  60  parts  of  crushed 
slag,  containing  34  parts  of  silica  ;  12  parts  of  alumina  ; 
50  parts  of  lime,  and  4  parts  of  magnesia  ;  to  these  20 
parts  of  cement  and  20  parts  of  clay,  or  clay  and  sand,  are 
added,  together  with  sufficient  water  to  make  the  mass 
plastic  for  moulding,  a  suitable  colouring  material  being 
also  added. — W.  C.  H. 

Cement  clinker  ;  Process  of  burning .     H.  L.  Dohertv. 

Madison.  Wis.  U.S.  Pat.  S20.484.  May  15,  1906.' 
The  cement  is  burned  in  a  rotatory  kiln,  into  the  lower  end 
of  which  is  injected  a  mixture  of  powdered  coal  with 
sufficient  air  for  its  complete  combustion.  The  air  is 
diluted  with  products  of  combustion,  the  quantity  of 
which  is  varied  from  time  to  time,  whereby  a  periodical 
slutting  of  the  clinkering  zone  in  the  kiln  is  effected, 
and  the  formation  of  kiln  incrustations  is  avoided.  The 
introduction  of  air  from  extraneous  sources  is  prevented. 

—A.  G.  L. 
French  Patents. 

Tiles  ami  stone  ;    Process  of  manufacturing  artificial . 

E.   Vajda.     Fr.   Pat.   361.208.   Dee.    19.   1905. 

A  mixture  of  60  to  90  per  cent,  of  cement  or  other 
hydraulic  binding  agent,  30  to  10  of  asbestos  or  other 
mineral  fibre,  ami  5  to  2  of  steatite,  is  made  with  water, 
moulded  under  a  pressure  sufficient  to  expel  all  surplus 
water,  and.  if  necessary,  subjected  to  a  second  moulding 
under  pressure.  The  addition  of  steatite  is  designed  to 
rut  the  subsequent  absorption  of  moisture  from  the 
air  by  reason  of  the  greasy  nature  of  the  material. 

—  A.  G.  L. 

Roads  ;    Dust-free  and  absolutely  firm .     K.  Schmoll 

von  Eisenwerth.  Fr.  Pat.  360,941,  Dec.  26.  1905. 
The  formation  of  dust  may  be  prevented  by  watering 
roads  already  constructed  with  a  2  to  10  per  cent,  solution 
of  alkali  silicate,  preferably  sodium  silicate,  in  water, 
whilst  for  roads  to  be  made,  sodium  silicate  is  added  to 
the  water  used  in  their  construction. — A.  G.  L. 


i  '     X       "i  \i.i.ri:cv. 
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X.— METALLURGY. 
atinutd  from  pagt   648.) 

Hln  it  furnace  slags,  i  >.  Boudouard.  Rev.  gdn.  Chim., 
1906,  187  ;'  Chem.-Zeik,  1908,  30.  Rep.  160. 
itlior  notes  thai  in  the  production  oi  a  ton  of  caul 
iron,  in  general  about  1 200  kilos.  "I  Blag  are  produced  it 
the  Bame  time.  This  makes  an  annual  production  ol 
10  million  tuns  of  slag  from  iron  furnaces  alone,  It  othei 
metallurgical    operations     be    taken    into   account,    there 

prodiicti if  Hki  million  tons  of  Blag.      Blast 

fernace  Blags  arc  now  used  for  road-making  and  p&T  in 
■In  for  mortar,  non-conducting  media  (slag  wool),  cement, 
Woks,  &c.  Slag  cement  is  cheaper  than  Portland 
cement.  Slags  may  be  divided  into  two  classes: 
1.  Silicate  slugs,  commercially  the  most  important  ;  2, 
non-silicate  Blags,  consisting  of  acids  other  than  silicic  acid 
(hone,  hydrofluoric,  phosphoric,  hydrochloric,  sulphuric, 
tit.uu,  .  and  vanadic  acids]  and  more  or  less  basic  oxides. 
The  importance  of  the  knowledge  of  the  fusibility,  melting- 
Mint,  and  viscositj  of  slags,  and  its  bearing  on  the  pro. 
auction  of  a  given  metal  is  discussed.  Some  slags  possess 
consiilcrahle  viscosity  over  a  large  range  of  temperature, 
ami  it  might  be  thought,  therefore,  that  the  determination 
oi  the  melting  point  was  of  little  practical  value.  The 
author  points  out,  however,  that  as  the  fusibility  of  a 
inversely  proportional  to  the  amount  of  licit 
required  to  fuse  it.  and  this  in  torn  depends  upon  the 
spcciti.  heat  and  melting  point  of  the  slag,  the  melting 
iMiint  is  one  of  the  chief  factors  in  determining  the 
fusibility.     (See  also  this  J..   1905,675.)     F.  Shdn. 

Bidet    ores;     Chlorinating    treatment    of .      F.     V 

Rutherford.     .1.    Canadian    Min.    Inst..    1905,   8.    33b 
842. 

The  author  has  made  a  number  of  experiments  on  chlorina- 
ting roasting  applied  to  low-grade  nickel  ores  after  roasting 
for  sulphur.  Different  mixtures  of  the  roasted  ore  with  raw 
ore  and  salt,  and  with  ferrous  sulphate  and  salt,  were 
made,  but  all  gave  poor  results,  especially  the  ores  with  very 
low  percentages  of  nickel.  The  best  result  was  obtained 
by  heating  a  mixture  of  100  grms.  of  roasted  ore,  15  of 
salt,  ."i  of  manganese  dioxide,  and  10  of  sulphuric  acid 
ho,  400  C.  for  30  minutes,  and  leaching  with  boiling  water, 
5S>  per  cent,  of  the  nickel  in  the  ore  being  recovered 
Nickel  chloride  is  very  easily  decomposed  and  rendered 
insoluble  by  heating  in  the  presence  of  silicates,  especially 
if  air  be  admitted.    -A.  (J.  I.. 

Gobait-nicifl  on.--  ;  Solubility  of ,  in  ammonia.     ('..  S. 

Banes.  .1.  Canadian  Min.  Inst..  1905,  8.  358  362. 
The  author  has  made  a  number  of  experiments  with 
Mal/nc's  ammonia  process  for  the  extraction  of  n 
OObalt,  and  copper  from  arsenical  and  sulphide  ores.  The 
process  consists  in  treating  the  ore,  crushed  to  pass  a 
I'-tl-mcsh  screen,  with  ammonia  solution  (one  part  of 
ammonia  solution  of  sp.  gr.  0-880  to  two  parts  of  water), 
and  blowing  air  through  the  mixture.  Oxidation  takes 
place,   and   the   hydroxides   of  the   metals   produced   are 

I  by  the  ammonia.  Xiekel  is  acted  upon  before 
Cobalt,  and  a  rough  separation  may  be  made  in  this  way. 
I  In-  air.  after  leaving  the  lixiviating  apparatus,  is  passed 
(bough  washing  towers  to  recover  the  ammonia.  From 
'lie  solution  the  metals  are  conveniently  obtained  by 
electrolysis.  Proceeding  in  this  way.  from  a  pyrrhotite 
ore.  containing  5-20  per  cent,  of  nickel.  10  hours'  blowing 
yielded  40-0  per  cent,  of  the  nickel,  and  20  hours'  87-5 
)xt  cent  An  arsenide  ore  containing  27-0  per  cent,  of 
cobalt   and   nickel  yielded  practically  the  whole  after    10 

blowing.  A  copper-nickel  matte  containing 
SB/75  per  cent,  of  iron,  9-9  per  cent,  of  copper,  and  21-1 
l*-r  cent,  of  nickel  also  yielded  the  whole  of  its  i 
and  nickel  after  10  hours.  (For  action  of  ammonia  solution 
on  metallic  nickel  and  cobalt.  s?e  Hodgkinion  and  B-illars, 
'his  J.,   1895.  160.)— A.  G.  L. 

Antimony   and   tin  :    Alloys  of .     F.    E.    Gallagher. 

•I.  of  Physical  Chem.,  1906,  10.  OS— OS.     Chem.  I 
1906,  1.  1690     1691. 

RaOTDBRS    (Z.    anorg.    Chem.    25.    113)    has    stated    that 


antimony   and    tin    form    two   compounds,    si.^-mi,    ,,, 
sh.Sn,.  and  SbSn,  whilst   Van   Bijlerl  (X.  phyaik.  Chem., 
8.  m:ii   oonsidera    the   alloy    corresponding    to   the 
mentioned   formula   to   be  a  Bolid  solution.     The  author 

has    made    a    detailed    mi lopic    examination    ol    the 

alloys,  and  oonsti ted   their  cooling  curves.      Ho  fj 

that      antimony     and      tin     do     QOl      I  il  in     an\      i  I).  < 

c pound,    but    give   Bolid    solutions,    of   which    a-,   /?-. 

y-   and   ("■   crystals   ore   distinguished.       Tran  formal 

points  at    i:ii'    and   243    C.    wen      bsert  ed,    jusl    a 
Reinders,  and  also  at  319   C,  instead  oi  the  310   C.  given 
bj   thai  author.     The  cause  of  this  discrepancy  is  stated 
in  be  thai  the  nature  of  the  solid  alloy  varies  considerably 

aiding  to  the  rate  ol  ling,  and   thai    under   some 

■  in ■  ii m-tan, ■!••.  unstable  systems  are  Formed.     For  exampli . 

the   f}-l  iv.-tals    arc    unstable    below    313     C.,    but    undergo 

jformation  only  very  -lowly,     a.  s. 

Sulphide  ores ;  Economical  treatment  of .    / 

lead].     C.  B.  Jaokea.     Xlll.-l..  page  596 

i/,.,  )  and  quarries  General  report  and  statistics  /or 
1905.  Pari  I.  District  statistics.  [Cd.  2074.1  Price 
7<l.     fT.  R.| 

THIS  return,  which  forms  the  tir.-t  part  of  the  General 
Report  on  Mines  and  Quarries  for  1905,  contain-  statistics  of 
the  number  of  persons  employed,  of  the  output  of  minerals, 
and  of  accidents  at  mines  and  quarries  in  the  United 
Kingdom,  arranged  according  to  the  inspection  districts. 
The  total  output  of  the  under  mentioned  minerals  in  the 
United  Kingdom  in  1905  as  compared  with  1904  was  as 
follows  :  — 


190-I. 


1  -mr. 


Tons.  Tons. 

Coal    232,428,272  238,1 

Clays  and  shale 15,948,916  15,134,754 

Iron  ore 13.774,282  14,690,731 

Limestone  miller  than  chalk)  .  12,043,136  12,50]  ?80 

luneous  rocks 5,988,821  5,958.900 

Sandstone    5,306.363 

Chalk il  :s,;?8  4. a 


English  Patents. 

'/.iiic  retorts  and  other  fireclay  metallurgical  vessels  : 
Manufacture  of .  A.  L.  J.  Queneau,  South  Bethle- 
hem, Pa.,  U.S.A.  Eng.  Pat.  9877,  Mav  10,  1905. 
Under  Int.  Com..  May  21.  1004. 

See  Fr.  Pat.  354,319  of  1005 ;   this  J.,  1905.  1071.— T.  F.  B. 

Zinc  or  oxide  of  zinc  ;   Proa  ss  of  extracting from  its 

ores.  F.  YV.  Howorth,  London.  From  Soc.  Anon. 
Metallurgique  Proc.  de  Laval,  Frankfort  on  Maine, 
Germany.     Eng.  Pat.   14. 573.  duly  14.  1905. 

See  Fr.  Pat.  356,097  of  1005  ;  this  J..  1905,  1311—  T.  P.  B. 
Furnace     for      roasting,      desulphurising,     chloridt 

[chlorinating],  dehydrating  or  drying  ores  and  other 
substances.  A.  V.  Leggo,  Ballarat.  Australia.  Eng. 
Pat.    17.370.    Aug.   28.    1905. 

Sm  Ft.  Pat  357,661  of  1905 ;  this  J.,  1906,  126     T   1'   B. 

Furnaces     for      roasting,      desulphurising,      chloridt 
[chlorinating],  dehydrating  or  drying   ores,  <kc.      A.  V. 
Leggo.  Ballarat.  Australia.     Eng.   Pat.  21.160,  Oct.   Is. 
1905. 

The    furnace    consists    of    two    or    more    series    of    super- 

eed    roasting    chambers    communicating    with    each 

r.   and    furnished    with    rabblc--ba!ls    carrying    arms 

whereby  the  material  under  treatment  is  conveyed  from 

one   chamber   to   another.      The    material    is    fed    into   the 

furnace  from  a  hopper,  by  means  of  tinted  rollers,  which 

an  be  driven  at  varying  -i    i  ds.     Solid,  liquid,  or  gaseous 

fuel    may    be   used.     Specially    constructed    fire-boxes   or 

combustion  chambers  are  provided  in  certain  cases  at  the 

discharge  ends  of  the  roasting  chambers. — J.  II.  C. 
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Magnetic    materials    [Alloys];     Manufacture    of . 

i:    A.  Hadfield,  Sheffield.     Eng.  Pat.  22,130,  Oct.  30, 

1905.  Under  Int.  Cony..  June  S.  1905. 
A  magnetic  material  having  low  hysteresis  and  eddy 
current  is  produced  by  alloying  iron  with  silicon  and  a 
substance  other  than  silicon,  such  as  aluminium,  to  the 
extent  "f  0-35  per  rent,  up  to  S  per  cent,  of  the  iron,  the 
amount  of  this  element  (aluminium)  amounting  to  from 
25  to  To  per  cent,  of  the  silicon.  The  alloy  so  formed  is 
heated  to  between  900"  and  1100  C,  allowed  to  cool, 
re-heated  to  between  700  C.  and  Soil  (_'..  and  then  left  to 
cool  si  iwly.— J.  H.  <'. 

tins;    Process  for  tin   balling  together  <>/  pulverulent  or 

dusty .     J.    E.    Goldschmid,    Frankfort   on   .Maine, 

Germany.     Eng.    Pat.   26,170,    Dee.    15,    1905.     Under 
Int.  Cony..  Jan.   12,  1905. 

Ft.  Pat,  360,576  of  1905;  this  J.,  1906,  543.— T.  F.  B. 

United  States  Patents. 

Metal-bearing  materials ;    Process  of  treating .     C.  W. 

Merrill.  Lead..  SI).  U.S.  Pat.  820.430.  May  15.  1906. 
MATERIALS  containing:  precious  metals,  and  especially 
such  materials  as  also  contain  reducing  agents,  are 
crush..!,  and  treated  with  a  cyanogen- bearing  solution  in 
a  closed  vessel,  "and  the  solution  is  removed  from  the 
interstitial  spaces  of  the  material."  The  material  is  then 
subjected  to  the  action  of  an  oxidising  agent  (air)  under 
a  pressure  greater  than  that  of  the  atmosphere,  and 
afterwards  again  treated  with  a  cyanogen-bearing  material. 

—A.  S. 

Precious  metals  ;  Process  of  and  apparatus  for  extracting 
from  their  ores.  S.  T.  Muffly.  Assignor  to  Phila- 
delphia Cyanide  Process  Co..  Philadelphia.  Pa.  U.S. 
Pat>  820,810  and  820.811.  May  15,  1906. 
Ores  containing  gold  and  silver  are  crushed,  and  then 
d  divered  into  a  neutralising  chamber  containing  an 
alkaline  solution  for  the  purpose  of  neutralising  any  acid 
salts  present.  The  ore  is  now  carried  by  a  conveyor 
through  a  valved  conduit  into  a  closed  easing  containing 
a  stamp  mortar,  in  which  it  is  pulverised  in  an  alkaline 
cyanide  solution  under  a  pressure  of  heated  air  greater 
than  that  of  the  atmosphere.  The  pulverised  ore  is 
conveyed  continuously  through  a  series  of  lixiviators 
containing  cyanide  solution  under  air  pressure  and  the 
solution  and  tailings  are  finally  collected  in  separate 
receptacles.  The  air.  before  being  discharged,  is  led 
through  an  absorbing  chamber  provided  with  a  series  of 
partitions  forming  a  tortuous  passage,  and  fed  with  a 
"  compound  alkaline  cyanide  and  alkaline  hydrate  solu- 
tion," whereby  the  hydrocyani"  acid  gas  is  absorbed, 
and  vapours  of  base  metals  are  condensed  ;  the  absorbing 
liquid  is  subsequently  used  for  treating  further  quantities 
of  ore.     (See  also  following  abstracts.) — A.  S. 

Lixiviator.  S.  T.  Muffiv.  Assignor  to  Philadelphia  Cyanide 
Process  Co.,  Philadelphia,  Pa.  U.S.  Pat.  820.812, 
May  15,  1906. 

The  lixiviator  consists  of  a  horizontal  receptacle  or  drum, 
having  inlet  and  outlet  pipes  entering  it.  on  opposite 
sides,  at  angles  other  than  90°.  and  also  pipes  for 
supply  of  compressed  air  and  of  solvent  liquid.  Inside 
the  drum  is  a  revolving  device,  provided  with  buckets, 
which  cany  the  material  under  treatment,  e.g..  ore-pulp, 
from  the  inlet  to  the  outlet  pi]*-.  The  air-supply  pipe 
extends  through  the  upper  portion  of  the  drum,  and  has  a 
longitudinal  slot,  whereby  the  air  is  caused  to  exert  a 
direct  downward  pressure  upon  the  liquid  contained  in 
the   drum.      (See    pn  ci  dint!    at— t ■  a  t. 1  —  -A.  S. 

Condensing  or  dissolving  gases  and   vapours;  Process  of, 

and   apparatus   for .     S.    T.    Muffly,    Assignor   to 

Philadelphia    Cyanide    Process    Co..    Philadelphia,    Pa. 
U.S.  Pats.  820.813  and  820.884.   May    15,    1906. 

The  patents  relate  to  a  process  of,  and  apparatus  for 
recovering  "  gases  and  base  or  other  metallic  elements 
carried  thereby  in  volatilised  or  finely-divided  form." 
The  gases,  under  pressure,  ate  exposed  to  a  solution  of 
"  a  double  cyanide  of  potassium  and  bromine."  and  are 


then  passeil  through  a  series  of  thin  films  of  the  solution. 
while  mixed  with  air  under  pressure.  In  the  solution  the 
base  metal  compounds  are  precipitated  by  an  "alkaline 
hydrate  solution  containing  ammonia."  The  apparatus 
.  consists  of  a  closed  chamber,  having  an  inlet  and  outlet 
for  the  gases,  and  an  inlet  for  compressed  air.  In  the 
chamber  is  a  series  of  vertical  endless  aprons,  mounted  on 
rollers,  and  extending  downwards  into  the  solvent  liquid 
contained  in  the  chamber.  Between  the  aprons  an 
vertical  partitions  reaching  from  the  bottom  nearly  to  the 
top  of  the  chamber,  and  having  openings  to  permit  of  the 
passage  of  liquid.  The  chamber  lias  a  false  bottom  of 
filtering  material,  and  the  space  below  has  an  outlet  for 
the  filtered  solution.  After  leaving  the  chamber,  the 
gases  and  air  pass  through  a  closed  box  fitted  with  baffle- 
plates,  and  provided  with  an  automatic  outlet  valve, 
which  opens  periodically  to  allow  the  gases  and  air  to 
escape.     (Sec  also  preceding  abstracts.) — A.  S. 

Iron  ;     Process    of    manufacturing direct    from    its 

oxide.  J.  X.  Whitman,  Philadelphia,  Pa..  Assignor  to 
M.  T.  Reynolds.  Albany.  N.Y.  U.S.  Pat.  820,898, 
May  15,  1906. 
The  pulverised  ore.  after  suitable  mechanical  treatment, 
is  heated  under  oxidising  conditions  to  eliminate  the  more 
volatile  impurities,  and  then  heated  with  a  "  reagent  " 
to  remove  the  remaining  impurities.  The  purified  ore 
is  next  subjected  to  heat  and  agitation  "  under  de-oxidising 
and  carburising  conditions  produced  by  the  introduction 
of  free  carbon,  to  partially  de-oxidise,  carburise,  partially 
reduce,  and  agglomerate  the  ore  into  coherent  masses,11 
and  the  product  is  then  subjected  to  a  higher  temperature 
under  reducing   conditions  to  effect   complete  reduction. 

—A.  S. 

[Iron]  Ores  ;  Process  of.  and  apparatus  for  smelting . 

J.  A.  Potter,  San  Francisco.  Cai.     U.S.  Pats.  821.189 
and  821,190.  May  22,  1906. 

The  apparatus  consists  of  a  smelting  chamber  with  an 
open  hearth,  surmounted  by  a  dome  of  refractory  material. 
A  conduit  acting  as  a  burner  for  fluid  fuel,  discharges  over 
the  hearth,  and  a  vertical  tubular  retort,  open  at  the 
bottom,  extends  upwards  from  the  dome.  The  ore  is 
ground  with  limestone  and  tarry  hydrocarbonaceous 
material,  and  the  mixture  is  fed  from  a  hopper  into  the 
upper  end  of  the  retort.  The  mass  is  forced  through  the 
retort  by  means  of  a  plunger,  and  the  hydrocarbonaceous 
material  is  gasified,  charred,  and  coked  by  means  of  the 
hot  gases  from  the  smelting  chamber.  The  hardened 
mass  issuing  from  the  lower  end  of  the  retort  falls  on  to 
the  hearth  of  the  smelting  chamber,  and  is  smelted,  the 
molten  iron  and  slag  being  drawn  off  at  statable  intervals. 

—A.  S. 

Steel;    Manufacture  of .     J.  W.Spencer,  Newcastle- 

on-Tyne.      U.S.    Pat.    822,082,    May    29,    1906. 

See  Eng.  Pat.  15,032  of  1903  ;  this  J.,  1904,  664.— T.  F.  B. 

Copper    alloy.     G.     Chaudoir.    jun..    Vienna.      U.S.    I'at. 
820.954.  May  22.  1906. 

See  Fr.  Pat.  335,838  of  1903  ;  this  J.,  1904,  325.— T.  F.  B. 

Copper  and  other  values  ;   Process  of  recovering from 

certain   ores.     T.    J.    Lovett,    Chicago,    111.     U.S.    Pat. 
821,516.  May  22,  1906. 

The  patent  relates  to  a  combined  dry  and  wet  process 
of  concentrating  and  collecting  the  non-magnetic  sulphide 
and  contained  "  values  "  in  low-grade  chalcopyrite  ores 
containing  a  considerable  percentage  of  magnetic  iron. 
The  ore  is  coarsely  crushed,  and  treated  in  a  magnetic 
separator,  whereby  the  iron  and  the  sulphides  are  roughly 
separated.  The  magnetic  material  is  then  ground  with 
water,  and  again  treated  in  a  magnetic  separator  to  recover 
adhering   particles   of  sulphides. — A.  S. 

«S7«c7  ;    Apparatus  for  pulverising  blast-furnace .     H. 

Colloseus.   Berlin.     U.S.  Pat.  821,609,  May  29.  1900. 

See  Fr.  Pat.  356,379  of  1905  ;   this  J.,  1906.  26.— T.  F.  B. 
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far  dissolving   solid  fluxes  in   fluid 
I      i       \\       I  mini.     Hamburg,    Hernial  y.     U.S.     Pat. 
us:.    Mhj    29,    IHOH. 
I,.  |'„i.  356,252  of  I '.»'.-.  ;   this  J.,  1905,  L308.     T.K.H. 

ing ;  Method  of  — .  K.  Goldschmidl  and  J. 
PVebei  Assignors  to  rii.  1 .0l1ls.l1r111.lt.  Essen  on  the 
Ruhr,  Germany.     LT.S.   Pat,  822,115,   Maj   29,   19015 

Jjs.,1  1905;  this  J.,  1905,  1311.     T.  P.  B. 

Kiikm  11  Patents, 

o-nickel.     Soc.     Anon,    du     Bronzo-nii  kel. 
Kr.   Pat.  360,910,  March  is,   L905. 

■'  Bronzo-nk  kel  "  is  mi  alloy  formed  by  melting  together 

in  parts  of  nickel,  05  of  copper  or  of  bronze,  25  of  zinc, 

intimonv,  and  phosphorus,  borax.and  magnesium  to 

■  ite    the    mixing.     The    melting-point    of    the    alloy 

.1  is  given  as  I  Inn    ('.  ;  il   1-  said  to  resist  th I 

of  moisture,  sea-water,  and  dilute  acid.     A.  G.  L. 

furnace,  n  11  rbi  ratory  or  blast  :    Proa  ss  /or  carrying  out 
cli,  mical  and  metallurgical  opi  rations  in  a  \  Furnaci 

for  casting    steel,    puddling,   or    reducing   zinc.    «i-r.  ]   by 
introducing    mixtures    of    gas   and   air   m    two   or    n 
mints.     Schmidt     and     Desgraz.     Kr.     Pat.     361,189, 
Dec  30,   1905.     Under  Int.   Coin..  June  5,   1905. 
tMlXTTRES  of  gas  and  air.  varying  in  composition  according 
to  the  nature  of  the  operation  to  I  e  carried  out,  are  intro- 
. In.  cd   into   the   furnace   at    two   or   more   points.     Thus, 
in  a  Bessemer  convenor  for  steel,  during  certain  Btages  .  t 
the  blow,  an  oxidising  mixture  may  be  Mown  in  from  a 
lower    tuvcic    and    11    reducing    mixture    from    an    upper 
tuyere,   whilst   towards  the  end   of  the   blow   the   reverse 
procedure  may  be  adopted.  -A.  G.  I.. 

n  combined  with  calcium  or  Us  com  poll  nds  ;    Th  rmir 

process  based  on  the  action  of .     J.  Goldschmidt. 

Kr.  Pat.  361,197,  Dec.  30,  1905, 

Thk  invention  consists  in  replacing  the  aluminium  in 
thermite  by  a  mixture  of  silicon  and  calcium.  Thus,  a 
mixture  of  "2<l  per  cent,  of  calcium.  10  of  silicon,  and 
TH  of  ferric  oxide  or  magnetic  iron  oxide,  will  give  a  verj 
liquid  slag  of  calcium  silicate  and  a  large  amount  of 
metallic  iron,  considerable  heat  being  evolved.  Metallic 
aluminium  or  magnesium  may  be  mixed  with  the  calciuni- 
silnon  mixture,  and  other  oxides,  e.g..  of  chromium, 
may  be  substituted  for  the  ferric  oxide,  if  it  is  desired  to 
obtain  different  alloys,  or  (from  the  slag)  different  opaque 
or  transparent  products.  Neither  calcium  nor  silicon  can 
fully  employed   alone. — A.  G.  L. 

Herman'  Patent. 

or    ammonium    compounds  :     Proa  is    for    in- 
creasing the    i/icld  of .  in   blast-furnace   work.     <L 

Reininger.     Ger.    Pat.    167,033,   Sept.    16,    1904. 

The  process  consists  in  introducing  an  alkaline  earth 
carbide  into  that  part  of  the  furnace  where  tin  tern- 
parature  is  about   800  —1000°  G—  A.  S. 

XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

[Continued  from   pagi    o4ti.) 

(A.)— ELECTRI  I- CHEMISTRY. 

Ammonium    sulphatt  :     Conductivity   of in    mixtures 

<>/   sulphuric   acid   ami    icater,     t,.    Boizard.     Comptes 
rend..   1906.  142.   1082—1084. 

When  ammonium  sulphate  is  dissolved,  e.g.,  in  the  pro- 
portion of  1  per  cent.,  in  solutions  of  sulphuric  acid  of 
different  strengths,  the  conductivity  of  the  acid  solution 
may  he  increased  or  diminished,  according  to  the  con- 
centration of  the  acid.  The  author  found  that  with 
solutions  containing  100 — 95  per  cent,  of  sulphuric  acid, 
the  addition  of  1  per  cent,  of  ammonium  sulphate  increases 
the  conductivity;  with  acids  containing  95 — 1-8  per 
cent,    of   sulphuric    acid    the    conductivity    is    decreased, 


whilst    with    solutio  1     00  1-8 — 0   ] I     ol 

sulphuric  oi  nl  tl lui  tivit; 

■   ,,1   ini  i-  1  ling  the  coir  ontrati '   tin     1 ionium 

trati I   the 

sulphuric  acid.     With  liquid  I  per  1  ent, 

,,i  ,  ilphurii    acid   on   ini  reaw    in   !  l"    proportion   oi   am 

in-  cause.,  .in    11 1   di   ar   ice   in   the 

conductivities.     With  ocide  of  aboul    1  per  cenl 

„   bjgn   cor,  1  m  ol    the   ammo  lium      ilpl  >'■ 

cause  mi  inore  tse  ol  conducts  ity,  whilst  low   1  ropoi  I 

maj  oause  a  decrease.     In  other  words,  the  point 

from  solutions  of  less  conductivity  to    olul  ttet 

luctivity  than  the  solvent,  which  point  lies  al  1  ■- 
cent  "t  sulphuric  acid  when  1  per  cent,  of  ammonium 
sulphate  is  added,  can  be  raise,  1  by  varying  the  ]  coportion 
oi  ammonium  sulphate.  With  rise  oi  temperature  in 
solutions  containing  95  26  per  cent,  oi  acid,  the  ratio 
ol  the  conductivities  oi  solvent  and  prod 
unity.  With  acids  of  lower  strength,  increase  oi  tem- 
perature has  the  opposite  effect.  Ii  is  noted  that  a  verj 
muni  ei  ot  sul  stances  other  than  ammonium  sulphate 
have  a  similar  effect  on  the  conductivity  oi  Bulphuric 
acid  solutions.  —  J.  K.  B. 

Electro-chemical    analysis;     A    simpli    form    nf    rota 

electro,!,   for     --.      K.   M.   IVrkin.      XXIII..  page  6  ' 

English  Patents. 
Electrolytic  apparatus.     G.  G.   Hepburn,  Whitefield,  and 

Mather     anil     Piatt,      Ltd.,     Manchester,     Lain-.       Eng. 

Pat.  12,221,  June  13,  L905. 
The  electrolytic  apparatus  described  1-  designed  for  the 
use  of  bleachers  in  making  hypochlorite,  and  1-  an  adapta- 
tion of  the  "bell-jar"  method  on  a  small  Beale,  and  for 
intermittent  working.  The  apparatus  consists  of  a 
number  of  cells  connected  to  a  hydraulic  mam  for  filling 
and  emptying  by  means  of  suitable  valves  and  Btop- 
cocks.  Each  cell  may  oonsisl  oi  two  or  more  compart- 
ments, in  each  of  which  is  placed  an  inverted  vessel  or 
"  hell-jar."  ami  each  of  which  may  be  separately  emptied 
or  placed  oui  of  action  by  means  of  a  siphon.  Provision 
is  also  made  for  sweeping  out  oi  each  cell  the  residua] 
1  hlorme  left  after  electrolysis  has  been  Btopped.     A.  G.  L. 

Furnaces;    Electric ,  for  treating  gas,  ■  by  means  0/ 

dectro-magneticaUy  or  dectro-dynamicaUy  actuated  electric 
arcs.  A.  J.  Petersson,  Sweden.    Eng.  Pat.  9164,  Apnl  Is. 
mod.     Under  Int.  Conv.,  April   is.   1905. 
hiii-  invention  relates  to  an  electrii    furnaci    For  treating 
as,  by  means  of  electric  an     strui  k  between   1  central 
electrode  and  another  electrode  surrounding  il 
being  made  to  rotate  around  the  latter  by  the  ai  tio 
magnetic    field.     The    coil    and    iron    core    for    produ 
the    magnetic    field    are    placed    antinlaiiy     around 

reaction  chamber.     The  winding  of  the  coil  v  consist 

ot  a  thick  ribbon-shaped  conductor  wound  spirally  round 
the  reaction  chamber,  the  conductor  being  supplied  with 
ontinuous  current  "  of  great  volume."  or  with  alternating 
current  from  a  transformer.  The  primary  winding  oi  the 
latter  is  connected  in  series  with  the  arcs,  or  the  innermost 
turn  of  the  coil  may  act  as  the  outer  annular  electrode. 
Where  alternating  current   1-  used   for  1  .eating  the 

ie   field,   the   outer   annular   eie  trode   may   have  the 
le  ot  an  open  ring.     Modifications  at  :  I  »> 

which   the   coil   surrounding   the  chambei  >  the 

pole  surfaces  of  the  ring-shaped   iron  core   have  Buch  a 
-hape  that  the  strength  of  the  magnetic  field,  within  the 
-pace  enclosed  by  the  outer  annular  electa 
uniformly  or  approximately  uniformly  tow  otre. 

Ozonising  ah tpheric  air;  Ipparatus  far  -[electri- 
cally]. Ozonair,  Ltd.  and  E.  L  Joseph,  both  of  London. 
Eng.  Pat,  4579,  Feb.  24,  1906. 
Tins  invention  relates  to  a  port  ontained  appara- 
tus for  ozonising  air.  and  consists  oi  a  box  divided  into 
two  compartments,  one  of  which  has  its  opp 
open  but  fitted  with  wire  screens  above  and  below.  1  he 
electrode  structure  consists  of  an  open.  -pure,  vertical 
tube  of  flexible  non-conducting  material  forming  the 
dielectric,    this    being    covered    on    it--    outer    and    inner 
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surfaces  with  sheets  of  wire  gauze.  The  electrodes  are 
mounted  in  the  open  compartment  so  as  to  leave  air 
passages  through  the  middle  of  the  structure,  and  also 
between  the  electrodes  and  the  sides  of  the  compartment. 
The  structure  is  secured  in  position  in  the  box  by  means 
of  a  spider  frame,  made  in  two  parts,  which  is  inserted 
and  expanded  within  the  electrode  structure,  and  the 
frame  also  supports  at  its  centre  an  electric  motor,  the 
latter  driving  a  fan  which  revolves  between  one  of  the 
wire  screens  and  the  corresponding  end  of  the  electrode 
structure.  The  closed  compartment  contains  a  step-up 
transformer,  and  upon  the  cover  of  this  the  two  switches 
and  connections  are  mounted  for  controlling  the  supply 
of  current  to  the  fan  motor  and.  through  the  transformer, 
to  the  electrodes. — B.  X. 

UNITED  States  Patents. 

Furnaa  ;    Electric .     J.  K.  Hewes,  Plattsburg,  X.Y.- 

Usignor   to   C    H.   Boone,   Baltimore.   Md.     U.S.   Pat. 
820,574,  May  15,   1906. 

The  hearth  of  the  furnace  consists  of  a  series  of  trough- 
like plates,  abutting  against  each  other,  and  forming  a 
rectilinear  trough.  On  each  side  of  the  hearth  are  guides 
with  two  endless  travelling  chains  or  conveyers,  travelling 
over  and  resting  on  them,  and  serving  to  move  the  hearth 
in  a  longitudinal  direction  under  the  electrodes,  whereby 
the  smelted  materials  are  conveyed  away  from  the  elec- 
trodes. Stationary  means  are  provided  for  feeding  the 
materials  to  be  smelted  to  the  electrodes.  One  electrode 
is  horizontal,  and  in  line  with  the  hearth  and  the  second 
electrode,  which  is  placed  vertical,  the  latter  being  at  a 
higher  elevation  so  as  to  leave  a  space  below  it.  A  hood 
surrounds  the  electrodes  and  the  hearth,  and  a  depending 
shield  fits  down  into  the  hearth  and  around  the  horizontal 
electrode,  in  order  to  close  the  hearth,  yet  permitting 
the  latter  to  be  moved  forward. — B.  X. 

factors;     Composition    of    matter    for    electric ■ 

W.  G.  Clark.  Xew  York,  Assignor  to  Parker-Clark 
Electric  Co..  Jersey  City,  X.J.  U.S.  Pat.  821,017, 
May  22,  1906. 
This  invention  relates  to  a  substance  which  is  a  conductor 
of  electricity  when  cold,  and  which  consists  of  a  dense, 
non-porous  and  non-crystalline  combination  of  carbon 
and  silicon  less  hard  than  carborundum.  It  is  produced 
by  decomposing  gaseous  compounds  of  carbon,  in  the 
presence  of  volatile  compounds  of  silicon,  at  a  tem- 
perature below  the  fusing  point  of  carborundum. — B.  X". 

tact  substanct  8  used  for  catalytic  action  ;   Treating 

[clectrolylically].     I.  Kitsee.  Philadelphia.  Pa..  Assignor 
to   C.    I..    Hamilton   and    W.   F.    Hamilton.     I'.S.    Pat. 
821,042,  .May  22,    1906. 
•*  Contact  poisons,"  such  as  arsenic,   arc  extracted  from 


contact  masses,  such  as  platinum,  by  making  the  latter 
part  of  the  anode  in  an  electrolytic  apparatus,  and  sub- 
jecting the  mass  to  the  action  of  the  electric  current  ; 
the  contact  poison  is  oxidised,  and  dissolved  out  of  the 
ina^s.  —  B.  X. 

[Calcium   carbide].      Calcium   oxide;     Process  oj   reducing 

.     T.   L.   Willson,   Xew    York.   Assignor  to   Union 

Carbide  Co.,  Va.     I'.S.  Pat.  820,031,  May  8,  1906. 

An  electric  arc  is  established  between  suitable  poles,  one 
of  which  is  the  end  of  a  depending  carbon  electrode. 
The  arc  is  surrounded  by  a  charge  of  calcium  oxide  and 
carbon  in  proportions  suitable  to  form  calcium  carbide  ; 
the  reduced  carbide  is  accumulated  into  a  mass,  and  used 
as  one  electrode,  the  arc  being  maintained  by  gradually 
moving  the  carbon  electrode ;  unreduced  portions  of  the 
charge  are  kept  in  contact  with  the  arc  and  the  electrode, 
so  as  to  retain  the  heat  of  the  arc,  exclude  air,  and  yet 
permit  the  escape  of  the  gases  produced  bv  the  reaction. 

—A.  G.  L. 

Turpentine;   [Electrical]  Process  of  treatina  wood   fur  the 

extraction  of .     F.  T.  Snvder.     I'.S.  Pat.  821,2044 

May  22,   190(3.     XIIIB.,  page  597. 

French  Patent. 

Incandescent   filaments   (Vacuum   arc   lamps);    Process  of 

manufacture  oj .     A.   Franfurther  and  H.   Kuhl- 

mann.       First    Addition,     dated    Nov.     13,     1905,    to 
Fr.  Pat.  356,999,  Aug.  17,  1905.    II.,  page  583. 

German  Patents. 

Alkali  compound  that  can  be  easily  converted  into  alkali 
hydroxide  or  alkali  carbonate  ;  Process  for  the  electro- 
lytic, manufacture  oj ,  and  of  chlorine.     J.  Wundcr. 

Ger.   Pat.   165,487,  Sept.   14.   1904. 

Mixtures  of  an  alkali  chloride  and  silica,  free  from 
sulphates,  are  electrolysed  at  about  the  melting  tempera- 
ture of  the  alkali  chloride.  The  decomposition  may  be 
represented  by  the  equation  : — 

tiXaCl  +  3Si02  =  Xa2Si  +  2Xa2Si03    +    6CI 

at  the  cathode      at  the  anode 
and  it  is  claimed  that  the  whole  of  the  chlorine  is  obtained 
in   the   free   state.     A   mixture   of   five   parts   of  sodium 
chloride  and  two  parts  of  silica  is  recommended. — A.  S. 

( 15.)— ELE(  TRi  (-METALLURGY. 


Fused  ih  ctrolyti  s 
E.  A.  Ashcroft. 


Factory   scale  experiments   with . 

Elect ro'chc-m.  Inch,  1906,  4.  178-  180. 
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The  author  uses  cells  provided  with  means  for  m 
rally   rotating    the    fused    bath   during   eleotrolysi 

n.  from  /in'-  sulphide,  thi  1 11 
in  an  electrolyte  ol   E\i     i    lino  chloride-,  and  bj    • 
..i    ICO    <'..   the  sulphide   is   resolved   into   its   eli 
sulphur  distilling  off,  01   being  oxidised  at  the  Burl 
tin-  \.it.  and  molten  line  depositing  on  the  cathode  at 
the  bottom  nf  the  cell. 

The  plant  as  arranged  for  producing  metallic  zinc,  and 
mlphuric   acid,    i     illustrated   in   the   figure. 

Bo  far  as  rinc  is  concerned,  the  process  is  nol  verj 
promising,  as  most  ores  contain  too  much  gangue  and  other 
impurities  t"  be  employed  directly.  With  lead  sulphide, 
thctrolvsed  in  a  medium  of  fused  line  chloride  or  fused 
lead  chloride,  good  results  are  obtained. 

The  reactions  "f  ferrous  chloride  with  lead  are  of  Borne 
importance,  as  offering  a  method  for  eliminating  iron 
in  the  mixed  sulphide  process.  Below  150  C,  iron  a] 
to  decompose  lead  chloride :  PbCI^  +  Fe  Pel '!._,  +  Pl>.  but 
at  about  t ">t  m  i  C.  the  reaction  is  reversed,  the  iron  is 
reduced,  and  alloys  with  the  molten  lead- 
To  overcome  the  difficulty  of  access  to  the  contents 
in  the  cell  illustrated  above,  a  modified  form  lias  been 
■vised,  open  at  the  top.  When  this  is  used  for  the 
electrolyses  of  fused  chlorides  with  recovery  of  chlorine, 
is  drawn  off  through  a  tubular  anode.  —  K.  S.  II 

mattralytis  of  fined  zinc  chloride  in  ceUa  heated  i  tU 
J.    I..    K.  Vogel.      Faraday    Soc.  Trans.,    May    16,    L906. 
[Advance  proof.] 

In  1898,  in  conjunction  with  0.  J.  Steinhart,  a  seri 
experiments  was  commenced  with  a  view  to  preparing 
anhydrous  zinc  chloride,  by  dissolving  oxide  of  zinc 
in  hydrochloric  acid,  and  subsequently  electrolysing  the 
fusel  salt  in  cells  heated  externally,  a  process  sii'_ 
by  the  late  F.  Maxwell  Lyte.  At" first,  great  difficulties 
were  encountered  in  producing  anhydrous  zinc 
Uoride,  the  complete  dehydration  of  the  salt  proving 
to  be  vry  essential  for  the  efficiency  "I  the  electrolysis. 
Finally,  this  was  successfully  accomplished  by  evaporation 
under  a  partial  vacuum.  In  a  small  scale  experiment, 
carried  out  in  1898  with  10  amperes  at  3-3  volts  a  current 
efficiency  of  93  per  cent,  was  attained.  In  more  recenl 
experiments  with  a  cell  of  lire-proof  stoneware,  taking 
600  amperes  at  4  to  .">  \olt>..  the  current  efficiency  worki  I 
mit  at  91-5  per  cent,  over  a  period  of  1 1 >A  days.  The 
temperature  of  the  cell  was  kept  as  near  500  < '.  as  possible. 
The  author  points  out  the  advantages  of  externa]  heating, 
especially  in  the  economy  of  electric  energy,  and  considers 
that  the  field  is  still  open  for  the  commercial  production 
of  zinc  and  chlorine  by  such  a  process. — K.  S.  H. 


United  States  Patent. 

tfcpper  ,■    [Electrolytic]    Recovery    of    fren 

Containing  it.     B.  t'oinba,  Turin.  Italv.  Assignor  to  E. 
Casper,   London.     U.S.  Pat.  820,555,  May  15,   1906. 

SEEEng.  Pat.  2(Ui57  of  1902 ;  this  J.,  1903.  11:16.— T.  F.  B. 

French  Patent. 

Sodium:     Electrical   conductor   of    metallic .      A.   G. 

Betts.      Fr.     Pat.    361,102,     Dee.     19,     1905. 

1'ue  conductor  consists  of  metallic  sodium  protected  from 
the  air  by  a  casing  of  copper  or  other  metal.  On  account 
of  the  high  coefficient  of  expansion  of  sodium,  the 
conductors  an-  best  made  in  sections,  several  methods  of 
joining  these  together  being  described.  Since  the  spci  ific 
gravity  of  copper  is  nine  limes  that  of  sodium,  whilst 
Us  electrical  conductivity  is  only  three  times  as  high. 
it  is  claimed  that  a  sodium  conductor  will  carry  as  much 
-urrent  as  a  copper  one  three  times  its  weight.— A.  G.  L. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

I  in  higher  fungi.     3.  Zellner.     Mooateh. 

t    Ch(  i  i  .  11 -  27,  28  •     304 

t  the  results  obtained  with  nine  representative  sp 

ludc    thai   the  fats    in  the  higher  fungi 

contain   a   I  age   propoi  I I    frei    fattj    ai  ids.      I  he  i 

i :,,,  be  deti  i  ted  i      n  in  tl      Eats  of  the  fresh  fungi,  and 
their  amount  inoreases  on  drying  and  keeping  thi    fu 

much  as  80  per  i  cut.  of  the  fal  -  maj   bi    bydrolysed, 
hut  complete  hydiol  ot  yel  been  observed.     In 

many  cases  it  is  possible  to  effect  the  hydrolysis  of  other 
tats  by  means  of  the  powdered  fungus.      This  was  notably 
the   case   with    Lycoperdon    gemmatum,    Boletv 
Qalerrheui     vellereus,   and    Lepiota   procera,   whilst    ( 
tharellus    cibarius,     Polyporus   confluens,    and     Hydi 

rcpandum    were    almost    without    action    upon    ra] I. 

The  hydrolysis  is  promoted  by  gentle  heal  I  I"    to  I  i    I 
and  is  checked  by  heating  the  fungus  powder  to  110°  C, 
or  by  the   addition   of   mercuric   chloride.     No  enzyme 
could  be  isolated  from  the  fungi. — ('.  A.  \1. 

id  berry[Sorbv    a m  u /atria];  Seeds  and  oil  of  the . 

L.  van  itallie  and  C.  H.  Nieuwland.  Arch.  Pharm., 
1906,  244.  161. 
The  seeds  of  Sorbus  aucuparia  contain  21-9  per  cent,  of 
a  fatty  oil  which  can  be  extracted  with  petroleum  ether. 
The  seeds,  freed  from  oil.  gave  the  following  results  on 
analysis  : — Water,  9-2  ;  nitrogen,  5-44  ;  albumin  (nitrogen 
X  6-25),  34-0;  cellulose,  13-2;  ash,  5-21  ;  carbohydrate 
(calculated  as  glucose),  24-2  per  cent.  The  oil  is  a  sweet  - 
tasting,  mobile,  slightly  yellowish  liquid,  which  rapidly 
dries  on  exposure.  It  possesses  the  followiug  constants  : — 
Sp.  gr.  at  16  < '..  0-9317  ;  refractive  index  at  15°  C,  1-4753  ; 
acid  value.  2-35;  saponification  value,  208-0;  iodiuo 
value,  128-5;  iodine  value  of  the  fatty  acids,  137-5;  acid 
value  of  the  fatty  acids,  230-2.  Ten*  grins,  of  the  seed-, 
freed  from  oil.  gave  7-29  mgrms.   of   hydrocyanic 

— F.    Suns. 

'  'ameW  butter  ;  Analytical  mines  of .    J.  Vamvakas. 

Ann.  chim.  anal.,  1905,  10.  3.50.     Z.  Untersuch.  Xahr.- 

u.  Genussm.,  1906,  11,  630. 
A  specimen  of  camels'  butter  from  Tripoli  was  of  firm 
consistency,  and  had  a  light  grey  colour  and  a  charac- 
teristic odour.  The  fat  gave  the  following  results  . 
M.  pt.,  38  C  ;  m.  pt.  of  fatty  acids.  47  C. ;  volatile 
fatty  acids,  8-6  per  cent.  :  insoluble  fatty  acids.  SS-2'.i  per 
'•nt.;  saponification  value,  208-0;  iodine  value,  55-1; 
and   rcfractomcter  reading,   20. — C.  A.  M. 

Elaidm  and  /'  Gawalowski.     Pharm.   Post, 

1906,  38,  97—98.     Z.  Untersuch.  Nahr.-  u.  Genussm., 
1906.  11,  822—623. 

A  commercial  specimen  of  oleic  acid,  which  melted  at 
30-7  C.  and  contained  4  per  cent,  of  unsaponifiable 
matter,  yielded,  on  treatment  with  mercury  and  nitric 
acid,  an  elaidic  acid  which  consisted  of  a  mixture  of  a 
crystalline  and  a  liquid  product.  The  oily  portion  was 
nearly  colourless  and  had  a  not  unpleasant  odour.  The 
solid  portion  gave  the  following  analytical  values:  — 
jr.,  0-930 ;  rn.pt.,  38  C. ;  solidification  point,  230  C, 
and  unsaponifiable  matter,  0-3  per  cent.  It  yielded  a 
hard  white  Boap.  The  liquid  portion  melted  at  16-5°  C,  and 
solidified  at  14-9"  C.  It  had  a  sp.  gr.  of  0-936,  and 
tained  16-2  percent,  of  unsaponifiable  matter.  It  solidified 
after  standing  lor  some  days  at  15  C.  In  the  autl 
opinion  two  distinct   a  ro-elaidic  and  oleo-elaidic 

.  are  formed  in  the  elaidin  reaction.—*'.  A.  M. 

Fats;    Action  of  iron  mul  mang  in  producing 

rancidity   of .      I'.    F.    Dalezki.     Bussi     Wratseh., 

1904,  3.  752.  Z.  Untersuch.  Nahr.-  u.  Genussm.,  1906, 
11,  625—626. 
Kxperiments  were  made  with  butter  fat,  cacao  butter,  and 
almond  oil,  freed  from  proteids  and  other  impuni 
Precautions  were  taken  to  exclude  any  bacterial  action. 
air,  light,  and  heat  being  the  only  factors  in  addition  to 
the  iron  or  manganese  stearate.     These    alts  were  nearly 
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insoluble  in  cold  almond  oil.  and  in  the  fats  at  their  melting 
points.  In  the  experiments  the  admixture  was  made 
on  the  water-bath.     It  was  found  that  loth  silt    increased 

the  oxidation  process,  the  influence  of  manganese  Veins 
greater  than  that  of  iron.  The  salts  that  had  dissolved 
in  the  fats  had  a  greater  oxidising  effect  than  the  un- 
dissolved salts.  The  action  was  judged  to  be  purely 
catalytic,  the  salts  acting  as  conveyors  of  the  atmospheric 
oxygen.  The  process  of  oxidation  appeared  to  follow 
a  somewhat  different  course  with  manganese  than  with 
iron.  It  proceeded  more  slowly  at  first,  whilst  heat 
accelerated  the  oxidation.  When  kept  at  the  ordinary 
temperature  with  the  admission  of  light  and  air.  the  fats 
became  rancid,  the  iodine  value  decreasing,  and  the  acid, 
saponification,  and  Reichert-Meissl  values  increasing. 
In  the  case  of  cows'  butter,  however,  the  last  value 
remained   almost   constant. — C.  A.  M. 

Cocoa-mil  fat  in  butter;    Tin    "  silver-valui  "   method  for 
the  detection  of .     F.  Jean.     XVIII. I.,  page  004. 

Cholesterol;    Halogen  derivatives  of .     J.   Mauthner. 

XXIV..  page  611. 

Soap     in      Turhi/.     Oil,      Paint      and      Drug     Reporter. 

May  21,  1906.  [T.R-1 
According  to  the  new  regulations,  which  are  based  upon 
a  report  received  from  the'  faculty  of  the  Imperial  College 
of  Medicine,  the  maximum  percentage  of  solids  (salt, 
soda  and  earthy  matters)  allowed  in  soap  is  2  per  cent., 
and  of  water  4  per  cent.  Soaps  in  which  these  percentages 
are  exceeded  are  regarded  as  adulterated,  and  the  manu- 
facturers are  liable  to  prosecution.  The  manufacture  of 
soaps  containing  sodium  silicate  is  forbidden.  Mer- 
chants selling  wares  coming  within  the  above  prohibition 
arc  liable  to  prosecution  for  the  sale  of  an  adulterated 
article.  Considerable  trouble  has  been  caused  of  late 
years  to  importers  of  soap  into  Turkey  on  account  of  the 
rigid  requirements  in  regard  to  the  chemical  analysis  of 
the  goods  before  they  are  liberated  from  the  customs. 
Three  consignments  of  well-known  brands  of  English 
soap  were  held  for  a  long  period,  on  the  ground  that  the 
proportion  of  caustic  soda  exceeded  0-5  per  cent,  and 
that   talc  was  present. 

Turkey  produces  most  of  the  common  grades  of  soap 
required  for  ordinary  consumption,  but  there  is  a  con- 
siderable importation  of  the  finer  qualities,  chiefly  from 
Great  Britain  and  France,  and  to  some  extent  also  from 
Italy  and  Germany.  These  importations  at  Smyrna 
reach  an  annual  figure  of  about  315  tons.  There  is  a 
large  exportation  from  this  section  of  cheap  grades  of 
soap  made  from  olive  oil.  in  which  American  purchasers 
are  taking  a  steadily  increasing  share.  An  important 
market  for  this  exportation  has  just  been  closed  by  the 
recent  decree  of  the  Bulgarian  Government  shutting  out 
the  soaps  of  this  region  on  the  ground  that  they  are  \ 
manufactured   from   materials  of  foreign   origin. 

The  reason  for  the  small  imports  of  soap  into  Arabia  is 
that  the  natives  use  a  strong  alkali  substitute  called 
"'  hootum."  This  is  derived  from  an  evergreen  shrub 
growing  plentifully  on  the  desert,  and  called  "shagar" 
by  the  Arabs.  It  is  burned  and  the  residual  ash  is  incor- 
porated with  black  mud  into  lumps.  The  prevailing  use 
of  this  alkali  explains  why  only  3.*.~.4  lb.  of  soap  were 
imported  into  Aden  last  year,  nearly  all  of  it  from  Frame. 

Fish  oil  industry  .    Japanese .     Oil.  Paint  and  Drug 

Reporter.  May  14.  1906.  [T.  R] 
After  boiling,  the  fish  are  put  into  wo  den  presses  about 
3  ft.  square  and  2i  ft.  deep,  the  sides  and  bottom  of  which 
are  composed  of  slats  having  a  small  opening  between  them. 
The  cover  is  put  on.  and  pressure  is  exerted  by  means  of 
levers  or  stones  put  on  top  of  the  cover,  tin-  oil  and  water 
pressed  from  the  fish  running  into  a  lank,  when-  the 
water,  going  to  the  bottom,  is  first  drawn  ..if.  and  the 
oil  afterward  put  into  cans.  sold,  nil  up,  and  is  thin  ready 
for    shipment. 

The  fish,  after  being  pressed,  is  in  the  -ha]ie  of  a  hard 
sodden  mas-,  which  is  removed  from  tin-  press,  broken 
int..  small  pieces,  and  -(.read  out  on  mats  in  the  Bun  and 
dried.    When  dry  it  is  packed  in  straw  mats,  and  shipped. 


It  is  estimated  that  not  more  than  60  per  cut.  of  the  ..il  is 
extra,  tid  from  the  tish.  while  in  drying  the  manure,  more 
than  half  of  the  phosphates,  the  most  valuable  part,  arc  lost. 
The  oil  is  nearly  all  export*  .1  to  Holland  and  England,  hut 
the  manure  is  all  used  in  Japan,  and  the  amount  annually 
produced  is  not  sufficient  to  supply  the  demand. 

Olive  oU.     D.S.  Customs  Decisions.     [T.  R.] 

The  following  decisions  on  olive  oil  have  been  issued  by 
the  Treasury  Department  : — 

(1)  Mere  presence  or  absence  of  free  fatty  acids  in  olive 
oil  docs  not  determine  whether  or  not  such  oil  is  tit  f..i  use 
as  an  article  of  human  food.  Rancidity  may  exist  in 
such  oil  before  the  formation  of  free  fatty  acids,  and  such 
acids  may  exist  long  before  the  oil  becomes  rancid. 

[2]    <  'live  oil  in  condition  to  be  filtered,  and  blended  with 
cottonseed  oil.  and  when  so  blended  fit  to  be  used  as  an 
article  of    human  food,  is  dutiable  at  the  rate  of  40  cei 
per  gall.,   under  the   provisions   of   paragraph  40  of   the 
tariff. 

English  Patents. 

Bones,  skins,  d-c.  :    Treatment  oj  various  substances  such 

an for  obtaining  useful  products  [Grease,  '//».. 

manure]     therefrom.     J.     Harger.     Eng.     Pat.     9779, 
May  9.  1905.     XIV..  page  597. 

Soap   ond   dcttrijiiit    rim  pounds  ;     Manufacture    of . 

H.  J.  Armstrong.  M.  R.  Armstrong,  both  if  Ashton  on 
Ribble,  and  H.  H.  Armstrong.  Pcnwortham.  Eng.  Pat. 
16,406,  Aug.  1-2.  1905. 
Claim  is  made  for  the  incorporation  with  the  soap  i  f  carbon 
tetrachloride,  either  by  itself,  or  together  with  hydrocarbon 
solvents.  The  carbon  tetrachloride  may  be  mixed  with 
fatty  acids  before  saponification  with  alkali,  or  it  may  he 
incorporated  with  the  still  fluid  soap-mass  obtained  from 
fixed  oils,  whilst  volatilisation  may  be  prevented  by 
carrying  out  the  process  in  covered  vessels.  Detergent 
preparations  are  obtained  by  pulverising  a  soap  con- 
taining carbon  tetrachloride  with  a  suitable  quantity 
of  sodium  carbonate. — C.  A.  M. 

French  Patent. 

Soap;     Manufacture  of  o  dry from    colophony 

soda     \jor     paper-sizing].      M.      Douxami.      Fr.      Pal. 
361,154,  Dec.  29,  1905. 

Colophony  iioo  parts)  is  melted  and  treated,  little  by 
little,  with  sodium  carbonate  ('20  to  25  parts),  and  the 
mixture,  which  contains  a  slight  excess  of  alkali,  heated 
and  stirred  until  nearly  solid. — C.  A.  M. 

German  Patent. 

Aldt  hi/:/'  s,  alcohols,  and  \jatty]  acids  ;  Proci  ss  oj  producing 

.      Chem.    Fabr.    Florsheim,    Dr.    H.    Xoerilhngcr. 

Ger.  Pat.  167,137,  Jan.  16,  1904.     XX..  page  608. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc. 

[Continued  from   page  547.) 

(.4.)— PIGM  ENTS,      PAINTS. 

Sulphide    ores;    /.<  In  ltment   of [for   while 

lead].     C.    B.  Jackes.     J.    Canadian    Min.    Inst.,    1905, 
8.  244-  258 

The  author  proposes  to  epplv  Kingslev's  white  lead  process 
(Eng.  Pat.  23.909;  this  J.\  1905,  681)  to  the  enormous 
sulphide  dep  sits  oi  Canada  which  cannot  profitably  In- 
worked  in  the  ordinary  way  on  account  of  their  remoteness 
from  smelting  works.  Brieflv.  the  method  consists  in 
acting  on  the  concentrated  galena  with  30  per  cent,  nitric 
acid  containing  sonic  nitrous  acid,  at  a  temperature  of 
80*  •  '..  had  nitrate,  sulphur,  and  nitric  oxide  being 
formed.  The  last  is  oxidised  by  air  to  nitrogen  peroxide. 
which,   in    presence  of  air  and   water,   again  yields  nitric 
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acid  containing  nitrous  acid,  and  is  used  over  again.  The 
solution  of  lead  nitrate  is  rim  "tT  from  the  sulphur  and 
ganguc.  freed  from  iron  by  adding  a  little  basic  lead 
carbonate  (white  lead),  and  then  precipitated  by  a  mixture 

mstio  soda  and  sodium  carbonate,  white  lead  and 
sodium  nitrate  being  formed.  From  the  latter,  the  nitric 
acid   is   recovered    bv   acting   on    it    with   sulphuric   acid 

led  from   the  sulphur   liberated    in   the   first    Btagi 
the  process,  the  nitric  acid  being  distilled  off,  and  con- 
dansed  in  pipes  which  serve  to  heat  the  mixture  of 
anil  acid  to  the  proper  temperature.       Apart  from  lo 
in  working,   the   whole  <>f   the   nitric   acid   used   is  tlms 
recovered. — A.  G.  L. 

(B.)— RESINS,  VARNISHES. 
English  Patent. 

Rosin    and    rosin    oils;    Process  for  treating .     K. 

Bosch,  Stuttgart,  Germany.     Eng.  Pat.  26.176,  Dec.  lo. 

1006. 
See  Kr.  Pat.  357.391  of  1905  ;   this  J..  1900,  8-2.— T.  F.  B. 

United  States  Patent. 

Terpentine  ;    [Electrical]  Process  of  treating  uood  for  the 

extraction  of .     F.  T.  Snyder,  Oak  Park.  111.     U.S. 

Pat.  821,264,  May  22,  1906.  ' 

The  wood  is  enclosed  in  a  vessel,  having  air-tight  sides 
and  top,  and  the  vessel  is  inserted  in  a  furnace,  also 
provided  with  air-tight  sides  and  top,  through  an  opening 
in  the  bottom  of  the  furnace.  Heat  is  developed  electri- 
cally in  the  interior  of  the  latter,  sufficient  to  produce 
destructive  distillation  of  the  wood,  and  the  vapours. 
containing  turpentine,  are  drawn  otT  through  the  bottom 
of  the  vessel,  ami  collected.  The  vessel,  containing  the 
remaining  charcoal,  is  removed  through  the  bottom  of 
the  furnace,  the  vessel  being  maintained  in  an  upright 
position  so  as  to  prevent  the  escape  of  the  heated  vapours 
and  consequent  admission  of  air.  Another  vessel 
containing  wood  for  treatment  is  placed  in  the  furnace, 
the  heat  of  the  latter  being  thus  maintained,  and  the 
charcoal  is  removed  in  a  heated  condition  without  damage 
by  the  external  air  ;  the  charcoal  is  subsequently  cooled 
apart  from  the  furnace  and  out  of  contact  with  air. — B.  N. 

(C.)— IXDIA-RUBBER,  Etc. 

Balata  ;      Rtaclions    oj .       R.     Ditmar.       Gummi- 

Zeit..   1906,   20.   s44. 

When  the  pure  hydrocarbon  of  balata  is  subjected  to 
prolonged  treatment  with  chlorine  in  chloroform  solution. 
and  the  resulting  product  reprecipitatcd  several  times 
from  benzene  solution,  a  white,  macrocrystalline 
body  is  obtained  which  answers  to  the  formula  C10H12C1C. 
It  is  soluble  with  difficulty  in  benzene,  and  is  not  attacked 
by  concentrated  nitric  acid.  By  dissolving  balata  hydro- 
carbon in  fuming  nitric  acid,  precipitating  with  water, 
and  reprecipitating  the  product  several  times  with  ether 
from  acetone  solution,  a  yellow  amorphous  body  of  an  acid 
nature  is  obtained,  which  contains  53'17  per  cent,  of  carbon, 
6-46  per  cent,  of  hvdroeen.  and  8-59  per  cent,  of  nitrogen. 
<See  also  Caspari.  this  J..  1905,  1274.)— W.  A.  C. 

India-rubber  ;   Influence  of  light    magnesia   as   a     filling 

mah  rial   upon .      R.    Ditmar.      Gummi-Zeit.,    1906, 

20.  sio. 

Five  experimental  mixings  of  Para  rubber  with  10  per  cent. 
of  sulphur  and  rising  percentages  of  light  magnesia  were 
Tulcanised  and  tested  as  before  (this  J.,  1906,  487). 
Both  strength  and  elasticity  are  greatly  enhanced  by  25  per 
cent,  of  li^ht  magnesia,  the  former  more  than  10  times 
and  the  latter  about  2£  times,  as  compared  with  a  blank 
experiment.  The  increase,  up  to  25  per  cent,  of  admixture, 
is  quite  steady. — W.  A.  C. 

Rubber  ;  Methods  of  colouring .    E.  W.  Lewis.    J.  Soc. 

Dyers  and  Col.,  1906,  22,  184—187. 
The  following  methods  are  considered  in  detail  :    (1)  The 
incorporation  of  coloured  pigments  with  the  rubber  mass 


during  the  ordinar\  ither    dry  or   in 

the  presence  of  solvente,  (2)  the  staining 

rubber  g Is  subsequent    to    curinir,   by  mi  olnble 

oolonrs,  and  (S)  the  admixttrri  .  soluble  In  the 

ordinary  Bolvente  of  rubber,  with  robber  solutions  intended 
for  Die  in  the  preparation  of  dipped  oi  da.-  D.  B. 

Ebonite;   Analysisof .     R.  Thai.     XX  III.,  page  610. 

United  States  Patent. 

Rubbi  r  :   Dissolving  and  regenerating .    P.  Alexander, 

Charlottenburg,  Germany.     D.S.  Pat  841,394,  Mav  22, 

1906. 

See  Eng.  Pat.  14,681  of  1905;  this  J.,  1905,  1244.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

i '  ontinued  from  page  548.) 

Quebracho    industry  of   Argentina.     For.    Off.    Ann.   Ser., 
1906,  Xo.  3605.     [T.R.] 

Abundance  of  quebracho  wood  is  to  be  found  in  the 
forests  of  the  Charo  district  "f  Argentina,  and  also  in  some 
parts  of  the  North  and  West  Provinces.  The  following 
are  the  figures  for  the  export  of  quebracho  in  its  various 
forms  for  the  last   two  vears  : — 


1904. 

1905. 

Quantity       Value. 

Quantity. 

Value. 

Quebracho — 
Sleepers . .     Number 

Logs Tons  . 

Boards  . .     Number 

Posts 

Extract    .     Tons  . 

4.H47 
49.076 

921 

Dol.gold. 

3,245 
490,762 

18,426 

21.3SS 

166.931 

23,642 

2,442 

6.226 

Dol.  gold. 

17.452 
1,669,310 

236,420 

1.221 

124.505 

Total    .         — 

— 

512.433 

— 

2,048,008 

Tanning   materials  ;    Duty-free   importation  of  ,   into 

Germany.     Board  of  Trade  J..  May  31,   1905.     [T.R.J 

The  Bundesrath  has  authorised  the  duty-free  importation, 
under  the  conditions  governing  "  improvement  "  trade, 
of  quebracho  and  other  tanning  woods,  and  of  tanning 
materials  generally,  destined  either  to  be  cut  up  in  small 
pieces,  and  re-exported,  or  for  use  in  the  manufacture  of 
tanning  or  colouring  extracts  for  exportation. 

English  Patent. 

Bones,  skins,  JL-c.  ;    Treatment  of  various  substances  such 

as  ,   /or   obtaining    useful   products   [Grease,    glue, 

and     manure]    therefrom.     J.     Harger.     Market     Har- 
borough.     Eng.   Pat.   9779.   May  9,  1905. 

The  apparatus  employed  consists  of  a  horizontal  rotating 
cylinder  constructed  of  perforated  metal  plates  or  gauze, 
mounted  upon  a  central  shaft,  and  surrounded  by  a  fixed 
cylinder  provided  with  a  steam-jacket.  The  material, 
such  as  bones  or  skins,  is  placed  in  the  inner  cylinder,  a 
manhole  being  provided  for  the  purpose,  and  the  space 
between  the  two  cylinders  is  about  one-third  rilled  with 
benzene.  Steam  is  then  turned  into  the  steam-jacket 
until  the  benzene  boils,  the  inner  cylinder  being  slowly 
rotated.  The  benzene  vapours  pass  out  of  the  cylinder, 
and  are  condensed  in  a  separate  apparatus,  fresh  quan- 
tities of  the  solvent  being  introduced  as  required.  When 
the  bones  have  been  freed  from  grease,  the  solvent  con- 
taining the  oil  is  run  off,  and  all  the  benzene  removed 
by  the  introduction  of  a  current  of  steam.  Manholes  in 
the  outer  cylinder  are  now  opened,  and  air  is  allowed  to 
pass  through  the  cylinders,  the  inner  one  being  rotated 
so  that  all  dirt.  meat.  4c,  is  rubbed  off,  and  falling  through 
the  gauze,  is  removed  by  brushes  affixed  to  the  outer  part 
of  the  inner  cylinder.  The  bones  are  then  subjected  to 
the   action   of   steam    and    water   to    remove   gelatinous 
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substances,  and  are  afterwards  dried  by  reducing  the 
pressure  in  the  cylinders.  The  inner  cylinder  is  finally 
rotated  rapidly  until  the  bones  are  sufficiently  disintegrated 
to  pass  through  the  gauze  and  a  perforated'  plate  fixed  in 
the  manhole  of  the  outer  cylinder. — W.  P.  S. 

United  States   Patent. 

Leather  ;    Oil  dressing  /or .     H.  Schowalter,  Laden- 
burg.  Germany.     U.S.  Pat.  821.260.  May  22,  1906. 
See  Fr.  Pat.  357.527  of  1905  ;   this  J..  1906,  130.— T.F.B. 

French  Patent. 

Tanning    and    colouring    materials:     Automatic    extractor 

for  .     L.  F.  Jury.     First  Addition,  dated  Dec.  19, 

1905.  to  Fr.  Pat.  358,783,  Oct.  7.  1905. 
In  this  addition,  the  ball-floats  which  are  provided  in  the 
original  specification  (this  J..  1905.  327).  for  the  auto- 
matic control  of  the  admission  of  liquors  into  the  various 
tanks,  are  replaced  by  shafts  carrying  cams,  which  are 
placed  in  positions  so  that  they  open  at  the  right  moment, 
sluice  valves  situated  either  in  the  diffuser  or  in  the  liquor 
reservoirs. — J.  F.  B. 

German  Patent. 

Gelatin  ;  Process  of  hardening  objects  of ,  so  that  they 

retain    their   shape.     H.    Rumpel.     Ger.    Pat.    167,318, 
Oct.   16,   1904. 

Gelatin  objects  can  be  permanently  hardened  by  the 
action  of  formaldehyde,  acrolein,  and  chromium  com- 
pounds, dissolved  in"alcohoL  acetone,  or  ether. — T.  F.  B. 


XV.— MANURES,  Etc. 

(Continued  from  page  549.) 

Over-limed  soil ;    Regeneration  of  .     S.  Maki  and  S. 

Tanaka.  Bull.  Coll.  Agric,  Tokyo,  1906,  7.  61—05. 
It  has  been  shown  previously,  that  in  order  to  obtain  the 
best  yield  of  plants,  a  certain  ratio  of  available  lime  to 
magnesia  is  necessary.  In  the  case  of  cereals,  the  pro- 
portion of  magnesia  should  be  equal  to  that  of  lime,  if 
the  former  be  present  as  magnesite.  which  is  similar  to 
the  lime  compounds  present  in  most  soils  in  its  behaviour 
to  solvents.  The  authors  have  examined  the  action  of 
magnesium  sulphate,  which  is  much  more  readily  avail- 
able than  magnesite.  in  restoring  the  efficacy  of  over- 
limed  soils.  It  was  found  that  on  both  sandy  and  loamv 
soils,  14  parts  of  crystallised  magnesium  sulphate  have 
the  same  effect  as  100  parts  of  magnesite. — A.  S. 

Manure;     Influence   of    the    reaction    of upon    the 

yield.     K.    Aso   and   R.    Bahadur.     Bull.    Coll.    Agric , 
Tokyo.   1906.  7,  39 — 16. 

Wagner  has  shown  that  a  mixture  of  superphosphate 
with  ammonium  sulphate,  which  latter  is  physiologically 
acid,  does  not  give  good  results  unless  some  calcium  car- 
bonate is  applied  to  counteract  the  evil  effect  of  the  acid 
reaction  on  the  roots  of  the  plants.  The  authors  have 
compared  the  effects  of  the  (neutral)  disodium  phosphate 
with  the  (acid)  monosodium  phosphate,  and  with  calcium 
superphosphate  in  presence  of  ammonium  sulphate 
(physiologically  acid)  and  of  sodium  nitrate  (physiologi- 
cally alkaline).  Experiments  with  peas  and  barlev 
showed  that  the  combination  of  several  acid  manures  or 
of  several  alkaline  manures  does  not  lead  to  good  results. 
but  that  a  mixture  of  acid  and  alkaline  salts  acts  bene- 
ficially on  the  yield.  The  best  results  with  sand  cultures 
of  barley  and  peas  were  obtained  with  a  mixture  of 
sodium  nitrate  and  monosodium  phosphate,  whilst  in 
the  case  of  paddy-rice,  a  mixture  of  ammonium  sulphate 
and  disodium  phosphate  proved  the  most  satisfactory. 
In  experiments  with  soil  cultures  of  onions,  ammonium 
sulphate,  in  the  presence  of  disodium  phosphate  and 
potassium  carbonate,  yielded  a  far  better  result  than 
sodium  nitrate,  and  the  results  also  confirmed  the  obser- 


vations of  other  investigators,  that  ammonia  under  suit, 
able  conditions  is  as  efficacious  as  nitrate,  and  that  nitri 
fication  is  not  necessary.  The  general  conclusion  drawi 
by  the  authors  is  that  small  changes  in  the  reaction  o  I 
the  manure  have  often  a  much  greater  influence  on  the 
yield  than  might  be  presumed,  and  that  the  effect 
differ  with  different  crops. — A.  S. 

Calcium  cyanamide  :  Efficacy  of ,  [as  fertiliser]  unde:\ 

different  conditions.     R.    Inamura.     Bull.   Coll.    Agrw 
Tokyo.   1906,  7.  53—55. 

Calcium    cyanamide    is    an    alkaline    manure    since,    or 
decomposition   in   the   soil,    it    yields   calcium   carbonate 
and  ammonia,  the  latter  in  turn  being  soon  transformer  • 
into    ammonium    carbonate.     As    ammonium    sulphate  | 
though    of    neutral    reaction,    is    physiologically   acid,    i<  j 
appeared  probable  that  the  most  suitable  conditions  fo:l 
obtaining  satisfactory  results  would  be  different  with  thi| . 
two  compounds,  and  accordingly  the  efficacy  of  mixture; 
of  calcium  cyanamide  with  the  acid  double  superphosphati 
and    the    neutral    disodium   phosphate    respectively,    was 
determined.     The    best   results   were   obtained   with   tht 
superphosphate    mixtures,    whereas   in   the   case   of   am 
monium     sulphate,     the     neutral     disodium     phesphatt 
mixtures  are  superior  to  those  containing  double  super- 
phosphate (see  preceding  abstract). — A.  S. 

Calcium  cyanamide  ;    Manurial  value  of  .     K.   Aso. 

Bull.  CoU.  Agric,  Tokyo,  1906,  7,  47—52. 

Comparative  experiments  on  rice  ("  upland "  and 
"paddy"),  sesamum.  and  hemp  with  calcium  cyanamide 
(19-2  per  cent,  of  nitrogen).  Chili  saltpetre,  and  ammonium 
sulphate,  showed  that  in  general  the  cyanamide  gave 
rather  better  results  than  equivalent  quantities  of  the 
sodium  nitrate  and  ammonium  sulphate.  The  only 
unsatisfactory  result  with  cyanamide  was  in  the  ease  of 
paddy  rice  on  a  soil  rich  in  humus,  and  of  a  similar  charac- 
ter to  moor  soils,  which  have  been  shown  by  Tacke  and 
Feilitzen  not  to  yield  such  satisfactory  results  with  calcium 
cyanamide  as  other  soils  do. — A.  S. 

Potassium  compounds  ;    Manurial  value  of  different 

for  barley  and  rice.     K.  Aso.     Bull.  Coll.  Agric,  Tokyo, 
1906,  7.  67—72. 

The  author  has  compared  the  manurial  effect  of  four 
potassium  compounds — the  carbonate,  sulphate,  chloride, 
and  silicate — in  three  consecutive  years  on  barley  and 
paddy  rice.  Potassium  chloride  was  found  to  accelerate 
the  flowering  process  and  increase  the  grain  production, 
giving  the  highest  quotient  of  yield,  in  the  case  of  barley ; 
but  with  rice  it  caused  a  decrease  in  the  yield.  In  several 
cases  with  rice  plants,  potassium  silicate  proved  to  be 
the  most  efficacious  of  the  four  compounds.  Potassium 
sulphate  favoured  the  production  of  straw  rather  than  of 
grain.  Potassium  carbonate  was  inferior  to  sulphate  in 
all  cases,  when  applied  together  with  disodium  phosphate, 
a  physiologically  alkaline  manure. — A.  S. 

Silica  ;   Function  of in  the  nutrition  of  cereals.     A.  D. 

Hall  and  C.   G.  T.   Jlorison.     Rov.  Soc.   Proc,   1906, 

77B..  455—477. 
Experiments  extending  over  a  series  of  years  show  that 
whilst  silica  is  not  an  essential  constituent  of  plant  food, 
it  may  play  a  definite  part  in  the  nutrition  of  cereal  plants, 
such  as  barley,  which  contain  normally  a  considerable 
proportion  of  silica  in  their  ash.  A  free  supply  of  soluble 
silica  (sodium  silicate)  causes  an  increased  and  earlier 
formation  of  grain,  and  thus  acts  in  a  similar  manner 
to  phosphoric  acid.  The  effect  of  the  silica  is  not  a  direct 
one,  but  is  due  to  an  increased  assimilation  of  phosphoric 
acid  by  the  plant.  Apparently,  the  silica  within  the  plant 
does  not  cause  a  more  complete  utilisation  of  the  phos- 
phoric acid  that  has  already  been  assimilated,  or  promote 
the  migration  of  food  materials  from  the  straw  to  the 
grain,  but  it  gives  the  plant  such  a  stimulus  that  more 
vigorous  development  and  an  increased  assimilation  of 
the  phosphoric  acid  contained  in  the  soil  are  possible. 
The  results  of  water  cultures  of  barley,  and  direct  experi- 
ments on  the  effect  of  sodium  silicate  on  the  constituents 
of  the  soil,  show  that  the  silicate  has  no  chemical  action 
on  the  soil  phosphates. — A.  S. 
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jBtroots  :    Substitution    of   soda   ,/»r    potash    in    the   ash 
of  .     J.    I'rban.     XVI..   below. 

Hmtrphoiphates ;    Determination  of  the  soluble  and 

phosphoric    acid    in     — — .     K.     Rohm.     Chem.  Zeil  . 

W06,  30.  ."'I-     ">43. 

I  comparison  of  ili''  digestion  and  agitation  methodB  "f 

Ictcriumiug   the  s>>Hil<l<-  phosphoric  acid  shows  the  latter 

higher  and  more  constant  results,  especially  when 

hi'  agitator  is  run  at  a  speed  "I  32-  40  revolutions  per 

innate,  tin-  differences   m  that  case  being  only  0-04 — 0-08 

, if  phosphorus  pentoxide.     In  the  determination 

f  tin'  total  acid,  tin1  three  methods  generally  used  t   i 

tion  (namely,  nitrohydrochloric  acid,   nitric  anil, 

I   nitric    ami    sulphuric    a<-iils)    gave    very    concordant 

■nits,   whereas  results  obtained  with  hydrochloric  acid 

tni'il  for  comparison)  came  nut   too  low   ami  irregular. 

Run  no  stirring  apparatus  is  available,  it    i-   essentia] 

hat  tin-  precipitate  should  be  left  for  24  hours  to  subside, 

tiltering,   owing   to   the  irregularity   in   the  results 

therwise  obtained.— C.  S. 

English  Patents. 

>Wn»,  <{'f.  ;    Treatment  of  various  substances  such 

as ,  for  obtaining  useful  products  [C 

maniir,}     therefrom.     J.      Harger.     Eng.      Pat.      9779, 
May  'J.   1905.     XIV.,  page  597. 

rtrtitiscr  ;    Manufacture  of  a .     R.   Hooton  and  ,1. 

Noble,  both  of  Ashton-under-Lvne.      Eng.  Pat.  10,733a, 
May  '-':!.    1<105. 

Yaim  is  made  for  the  use  of  the  residue  left  in  the  retort 
>n  carbonising  cottonseed  husks  or  the  like,  either  by 
tself  or  with  the  addition  of  substances  containing  phos- 
iliates.  A  substance  such  as  oil  or  resinous  waste  may 
»■  mixed  with  the  husks  prior  to  carbonisation  to  render 
he  residue  cohesive. — C.  A.  M. 

United  States  Patent. 

Wnniirr  from  pent:    Process  of  producing .  C.  H.  J. 

von  Haeften.  The  Hague,  Holland.     U.S.  Pat.  821,555, 

May  22,   1906. 
<K  Eng.  Pat.  10.023  of  1905  ;  this  J.,  1906,  327.— T.  F.  B. 
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ieetroots ;     Substitution    of    soda    for    potash    in    the   ash 

of  .     J.    Urban.     Z.    Zuckerind.    Bohmen.,    1900. 

30,  397—402. 

?HE  author  has  examined  some  beetroot  plants  grown 
a  a  sandy-humus  soil  manured  only  with  Chili  saltpetre, 
fhese  beets  showed  an  abnormally  large  development 
f  the  green  organs,  the  weight  of  which  was  double 
hat  of  the  root,  whereas  in  normal  beets  the  ratio  is 
■Versed.  The  colour  of  the  foliage  of  these  abnormal 
•rets  was  exceptionally  dark  green.  The  author  concludes 
Hat  the  composition  of  the  ash.  both  of  the  roots  and  the 
:reen  portions,  is  liable  to  change  according  to  the  soil. 
ertilisation.  and  other  conditions.  In  the  case  of  the 
buonnally  developed  beets  the  plants  had  taken  up  a 
cry  high  proportion  of  sodium  salts,  the  quantity  of 
rhich  considerably  exceeded  that  of  the  potash  :  at  the 
atne  time  the  quantity  of  total  alkali  was  approximately 
he  same  as  in  normal  beets.  But  although  the  soda  can 
hus  replace  an  equal  amount  of  potash  in  the  composition 
I  the  plant,  it  was  established  that  the  former  alkali  is 
:•■'.  equivalent  to  the  latter  so  far  as  the  sugar-producing 
alue  is  concerned.  The  author  shows  that  the  most 
avourable  condition  for  sugar-production  exists  when 
he  ratio  of  potash  (K20)  to  nitrogen  is  about  1:1.  The 
leculiar  characters  noted  in  the  abnormal  beets  men- 
ioned  above,  are  attributed  to  a  great  preponderance  of 
litrogen  over  potash,  the  ratio  of  K.,0  to  X  beina  1:3-1. 

-^J.  F.  B. 


■sugar  beet;    Qrotcth  of ,  in  Germany  during   I 

Hollrung.     Zeit.  Ver,  deut.  Zuckerind.,  1906,  lib— 451. 
FOLliOWWa  the  dry  weather  of  1904.  the  year   1905 
characterised  by  low  temperature  and  muoh  rain.     The 
.■old.  dry  April  weather  was  mosl   unfavourable  for  the 

sprouting  of  the  beet,  which  requires  at  tin-  stage  sture 

mid  a  free  supply  of  warm  air  :  factors  a  Inch  can,  to  some 
extent,  be  supplied  in  bad  years  by  ensuring  a  loose,  n 

-oil.       (hi    the    whole,    tin'    1-    were    free   during    the    Year 

from  any  very  serious  animal  or  vegetable  pest  ,  i  ■  -■■ 
observed  are  mentioned  in  .let  ul  m  the  paper.  In  East 
Germany,  there  was  a  marked  growth  of    the 

i  surface  of  the  soil  due  to  the  dryness  and  hard- 
ness of  the  ground  a  short  depth  below  the  surface,  which 
prevented  the  roots  from  piercing  downward-,  bo  that 
,1,  forced  them  out  of  the  ground  Owing  to  the 
prevalence  of  disease  among  cattle  fed  on  the  green  leaves 
of  the  beet,  these  leaves  were  examined  for  poisonous  fungi 
without  such  heme  found.  The  disease,  inflammation 
the  bowels,  is  probably  due  to  the  fact  that  a  lack  oi 
sunshine  prevailing,  tic  -  ihible  and  deleterious  potassi 
oxalate  of  the  unripe  leaves  lias  not  been  converted  into 
i!i.-  insoluble  and  harmless  calcium  oxalat-s  whioh  occurs 
in  the  ripening  process.  The  paper  ooncludes  with  a 
series  oi  mechanical  analyses  of  -oils  from  sugar  beet 
farms.— E.  F.  A. 


.vo/'ir  beet  ;    Influence  of  environment  on  tht   t 

of .     H.  Wiley.    U.S.   Dept.  of  Agriculture,  Bureau 

of  Chemistry.  Bulletin  Xo.  lib,  1905. 
This  is  a  summary  of  work  extending  over  the  five  seasons 
l;ii  iil_  1!K  14.  During  this  period,  a  number  of  experimental 
stations  have  collaborated  to  collect  data  bearing  on  the 
influence  of  environment  on  the  sugar  content  of  the  beet, 
in  order  to  determine  the  average  potency  of  such  factors 
is   latitude,   temperature,    rainfall.   &c. 

Preliminary  reports  have  been  issued  each  year.  The 
same  seed — of  the  Kleinwanzlebener  variety — was 
furnished  to  each  station.  Determinations  have  been 
made  of  the  yield  per  acre,  percentage  of  sugar  in  the 
beet,  and  purity  coefficient  ;  also  of  the  mean  temperature, 
rainfall,  number  of  clear  days,  and  sunshine.  The  results 
are  given  in  tabular  form,  and  also  plotted  graphically. 
In  spite  of  many  minor  modifying  circumstances,  it  has 
been  possible  to  determine  with  considerable  accuracy  the 
effect  of  the  major  features  of  environment  on  the  com- 
position of  the  beet. 

As  a  whole,  the  observations  show  that  latitude,  or, 
in  other  words,  temperature,  is  the  most  potent  element 
of  the  environment  in  the  production  of  a  beet  rich  m 
sugar.  "As  the  temperature  rises,  the  proportion  of  sugar 
falls."  There  appears  to  be  but  little  relation  between 
the  percentage  of  sunshine  and  the-  amount  of  sugar, 
but  the  curve  for  the  length  of  day.  which  of  course  is 
only  a  function  of  the  latitude,  shows  a  very  close  corre- 
spondence to  that  for  the  sugar  content,  an  increase  in 
the  hours  of  daylight  corresponding  to  a  larger  yield. 
The  influence  oi  this  last  factor,  however,  is  somewhat 
modified  by  the  influence  of  altitude,  which  affects  very 
materially  the  sugar  without  altering  the  length  of  day. 
It  is  difficult  to  trace  accurately  the  influence  of  altitude, 
but  the  observations  indicate  the  tendency  of  the  high 
altitude  to  compensate  for  low  latitude,  and  so  increase 
the  sugar. 

In  considering  the  apparent  relationship  shown  between 
the  total  rainfall  and  the  suirar.  it  must  be  remembered  that 
the  distribution  of  the  rainfall  over  the  year  is  quite  as 
important  a  factor  as  the  total  fall.  The  results  indicate 
that  the  total  fall  is  really  greater  than  the  crop  would 
require,  if  it  could  be  distributed  evenly  and  at  the  proper 
times.  The  rainfall  in  reality  only  incidentally  an 
the  amount  of  sugar  in  the  beet,  its  great  function  being 
related  to  the  magnitude  of  the  crop. 

It  is  an  interesting  fact  that  "  a  small  yield,  or  small 
sized  beets  tends  to  increase  abnormally  the  percentage 
of  sugar  in  the  beet."  This,  the  author  states,  is  due  to  the 
fact  that  the  beet  has  acquired,  as  the  result  of  long 
continued  selection,  a  habit  of  producing  sugar,  which  it 
exercises  even  under  the  most  adverse  circumstances. 
The  storage  room  in  the  small  beet  being  less  than  in  the 
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large,  it  becomes  more  fully  charged  with  the  abnormal 
amount  of  sugar  produced. 

For  this  reason,  a  deficiency  in  the  rainfall,  such  as  to 
cause  a  small  crop  of  undersized  beets,  has  incidentally 
a  tendency  to  increase  the  percentage  of  sugar,  whereas 
an  abundant  and  well-distributed  rainfall,  by  supplying 
the  conditions  to  grow  a  beet  of  abnormal  size,  will  have 
the  opposite  effect  of  diminishing  the  percentage  of  sugar 
in  the  beet.  The  same  relations  govern  any  direct  effect 
that  soil  may  have  on  the  sugar.  An  excess  of  plant  food 
will  tend  to  produce  an  overgrowth  and  diminish  the  sugar 
content  and  rice  versa. 

The  total  changes  induced  by  the  rainfall  may  deter- 
mine whether  or  no  favourable  economic  results  will  be 
obtained  ;  special  interest,  therefore,  attaches  to  the 
experiment  on  irrigated  lands,  inasmuch  as  the  control  by 
irrigation  of  the  distribution  of  water  renders  the  produc- 
tion of  a  crop  practically  certain. 

Lastly,  the  experiments  bring  out  in  a  most  convincing 
manner,  that  the  purity  of  the  juice  increases  as  the  pro- 
portion of  sugar  rises. — E.  F.  A. 

Sugar  ;    Storage  of  beet .     A.   Vermehren.     Z.   Ver. 

deut.   Zuckerind.,   190G,   513—517. 

The  author  has  examined  from  time  to  time  three  specimens 
of  sugar  stored  for  a  year  under  proper  conditions.  Of 
the  specimens,  Xo.  1  was  a  very  dark  coloured  sugar 
already  a  year  old,  whilst  Xos.  2  and  3  were  low-grade 
sugars  containing  a  good  deal  of  calcium  salts,  and  with  an 
acid  reaction  towards  phenolphthalcin.  After  a  year,  all 
the  sugars  had  kept  excellently  :  in  Xo.  1.  the  quotient  of 
purity  remained  unaltered,  and  the  sample  retained  its 
alkalinity  towards  phenolphthaleln.  The  cupric-reducing 
power  had  increased  considerably  unless  the  solution  tested 
was  precipitated  previously  with  lead  acetate ;  this 
increase  is  attributed  to  the  dark  colouring  matter  of  the 
sugar.  In  Xo.  2,  there  was  a  fall  of  045  in  the  quotient  of 
purity,  but  practically  no  difference  otherwise  in  spite  of  the 
fact  that  the  sugar  had  an  acid  reaction  when  stored  ;  the 
acidity  had  only  slightly  increased,  whilst  the  alkalinity 
to  rosolic  acid,  though  decreasing,  was  maintained  almost 
to  the  end.  The  third  sample  behaved  in  a  similar 
manner. — E.  F.  A. 

Lime  in   sulphited  sugar  products  ;  Determination  [Soap 

test]  of .     J.  de  Grobert.     Bull.  Assoc.  Chim.  Sucr. 

Dist.,  1906,  23,  1100—1102. 

The  determination  of  lime  in  the  filtered  juices  from  the 
earbonating  process  is  frequently  made  by  the  soap  test  as 
employed  for  the  determination  of  hardness  in  water. 
In  testing  sulphited  juices  in  this  manner,  it  often  appears 
as  if  the  quantity  of  calcium  salts  in  solution  had  risen  to 
almost  double  the  value  found  before  sulphitation. 
Control  determinations  of  the  lime  as  calcium  oxalate, 
show  that  this  apparent  increase  is  really  an  error, 
due  to  the  action  of  the  constituents  of  the  sulphited 
juice  on  the  soap  solution.  The  alkali  sulphites 
in  the  juice  are  dissociated  on  heating,  so  that  a 
juice  which  is  distinctly  alkaline  to  litmus  when 
hot,  may  be  acid  when  cold,  and  therefore  capable  of 
decomposing  soap.  Xormal  results  can  be  obtained  by 
adding  acetic  acid  to  the  sulphited  juice  until  it  is  slightly 
acid  to  litmus,  and  then  adding  dilute  ammonia  until  the 
reaction  is  slightly  alkaline. 

It  is  remarked  that  under  normal  conditions  the 
soap  test  always  yields  rather  lower  values  for  lime  than 
the  real  values  determined  as  calcium  oxalate,  and  that  the 
results  require  correction  by  a  coefficient  which  can  be 
established  in  each  particular  factory. — J.  F.  B. 

Cane-molasses  ;     De-oloriseilion    [bu   hi/peichlorite]   of   

for  analysis.     H.  Pellet  and  C.  Fribourg.     Bull.  Assoc 
Chim.  Sucr.  Dist.,  1906,  23,  1128—1139. 

The  authors  have  subjected  the  process  of  decolorising 
sugar  solutions  and  cane  molasses  by  means  of  calcium 
hypochlorite  to  an  exhaustive  critical  study.  They  find 
that  it  is  preferable  to  employ  normal  lead  acetate  for 
defecation  in  conjunction  with  the  solution  of  bleaching 
powder.  These  reagents  when  used  either  separately 
or  together,  have  no  influence  on  the  direct  polarisation 


of  the  liquid,  even  in  the  case  of  molasses  rich  in  reducing 
sugars.  The  hypochlorite  when  used  alone,  sensibly 
increases  the  la-vo-rotation  of  the  solution  after  inversion 
for  the  Clerget  test.  This  action,  however,  is  gradually 
neutralised  by  the  addition  of  normal  lead  acetate,  so 
that  when  the  reagents  are  used  in  approximately  equal 
proportions,  the  polarisation  of  the  inverted  acid  solution 
is  the  same  as  that  of  a  similar  solution  without  reagents. 
In  another  series  of  experiments,  the  authors  show  that 
sodium  hyposulphite  (hydrosulphite)  has  no  useful 
decolorising  effect  on  solutions  of  molasses  for  analysis. 

—J.  F.  B. 

Molasses;    Recovery  of  sugar  from .      Utilisation  of 

the  "  Schleudersal z  "  [Strontium  hydroxide]  for  trashing 
the  saccharate.  K.  Anclrlik.  Z.  Zuckerind.  Bbhrnen., 
1906,  30,  402—405. 

"  Schleudersalz  "  is  the  strontium  hydroxide  which 
crystallises  out  when  the  insoluble  strontium  "  bisac- 
charate  "  is  decomposed  by  treatment  in  the  cold,  with  the 
production  of  the  soluble  "  monosaccharate."  The 
utilisation  of  a  hot  solution  of  this  strontia,  either  for  the 
treatment  of  fresh  molasses,  or  for  washing  the  crude 
precipitate  of  strontium  "  bisaccharate,"  is  rendered 
very  difficult  by  the  fact  that  the  filtration  of  its  solutions 
is  extraordinarily  slow.  This  difficulty  has  been  supposed 
to  be  due  to  the  presence  of  viscous  substances,  but  the 
author  considers  that  it  is  caused  by  the  very  fine  slimy 
precipitate  which  is  suspended  in  the  solutions,  and  which 
clogs  the  filters.  The  precipitate  is  composed  mainly  of 
strontium  "  bisaccharate,"  strontium  carbonate,  and 
calcium  carbonate.  When  the  "  Schleudersalz "  is 
dissolved,  sucrose  and  raffinose  are  present,  both  in  the 
filtrate  and  in  the  precipitate,  but  mainly  in  the  latter. 
The  simplest  way  of  clarifying  solutions  of  "  Schleu- 
dersalz "  is  by  decantation,  for  which  purpose  a  pair  of 
settling  tanks  should  be  provided  above  the  "  bisac- 
charate "  filters.  One  part  of  salt  dissolved  in  5 — 6 
parts  of  hot  water  yields  a  sediment  in  a  quarter  of  an  hour 
which  occupies  about  one-tenth  of  the  total  volume. 
The  clear  liquid,  containing  15 — 16  per  cent,  of 
Sr(OH)2  +  Sag.,  can  then  be  used  with  perfectly 
satisfactory  results  for  washing  the  crude  precipitate  of 
strontium  "  bisaccharate,"  whilst  the  sediment  can  be 
added  to  the  washed  "  bisaccharate,"  and  treated  with  it 
in  the  cold  chamber. — J.  F.  B. 


Raffinose  ;  Hydrolysis  of by  citric  acid.     J.  Pieraerts. 

Bull.  Assoc.  Chim.  Sucr.  Dist.,  1906,  23,  1143—1146. 

The  regulated  hydrolysis  of  raffinose  by  acids  yields  a 
mixture  of  lrevulose  and  iinelibiose,  the  specific  rotatory 
power  of  the  products  being,  according  to  several  observers, 
[a]D°°  =  53-0°— 53-5°.  The  complete  hydrolysis  of 
raffinose  requires  a  much  more  profound  attack,  and  cannot 
be  effected  by  acids  in  a  quantitative  manner  owing  to 
the  destruction  of  the  lsevulose,  and  the  formation  of 
reversion  products.  The  author  has  studied  the  hydro- 
lysis of  raffinose  by  citric  acid  under  the  following  con- 
ditions : — 50  c.c.  of  a  5  per  cent,  solution  of  raffinose 
and  10  c.c.  of  a  20  per  cent,  solution  of  citric  acid  were 
heated  under  a  reflux  condenser  in  a  round- bottomed 
flask  of  250  c.c.  capacity.  The  specific  rotatory  power 
decreased  as  the  time  of  ebullition  was  prolonged,  from 
56°  after  seven  minutes  to  43-2°  after  three  hours,  at  the 
end  of  which  time  the  liquid  had  become  yellow  owing  to  the 
decomposition  products  of  the  lsevulose.  It  was  observed, 
however,  that  there  is  a  period  of  ebullition,  lasting  from 
10  to  30  minutes,  during  which  the  specific  rotatory 
power  of  the  solution  remains  practically  constant  between 
53-8°  and  53'0C,  corresponding  to  a  quantitative  resolution 
into  laevulose  and  melibiose.  Longer  heating  with  acid  of 
the  above  concentration,  or  shorter  heating  with  more 
concentrated  acid  caused  a  partial  hydrolysis  of  the 
melibiose,  increasing  with  the  time.  The  latitude  afforded 
under  the  conditions  described  above  is  more  than  suffi- 
cient for  analytical  purposes,  and  no  destruction  of  the 
lsevulose  was  perceptible  until  long  after  the  melibiose 
stage  of  hydrolysis   had   been  reached. — J.  F.  B. 
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Beetroot*  ;     Industrial    yield    <•/    alcohol    from    . 

D.  Sidcrsky.      XVII..   page  903. 

Saccharose  and  ra/finose  in  presence  of  inert  sugar 

Determination  o) .     H.  Pellet.     XXIII., 

]iap'   010. 

English  Pati.- 

Sugar;     Method  of  clarifying   juices   in   the    manufacture 

of .     R.  .1    Thomas  and  W.  F.  S.  Howe,  Moesman, 

[island.     Eng.   Pat.  8661,  April  22,   L905. 

Sk  Fr.  Pat  353,568  of  1905  ;  this  J.,  1905,  1024.— T.F.B. 

Sugar;    Process  of  refining  .     K.  Dornnt.  Orodzisk, 

Russia.     Eng.    Pat.    21,072,    Oct.    17.    1905. 
See  Fr.  Pat.  358.659  of  1905  ;  this  J.,  1906.  276.— T.  F.  B. 

Starch  ;     Process  for  ■producing   an    improved   .     F. 

Drittlor.    Rutherford,    N.J.,    (J.S.A.     Eng.    Pat.    7705, 

March  30,  1905. 
One  hundred  parts  of  dry  cornstarch  are  treated  with 
about  SO  parts  by  weight  of  a  liquid  hydrocarbon,  and 
thoroughly  mixed!  By  the  term  "  hydrocarbon "  the 
patentee  includes  paraffins,  olefines.  compounds  of  the 
benzene  series,  and  some  of  their  substitution  products, 
and.  bv  preference,  employs  carbon  tetrachloride  or  a 
mixture  of  the  same  with  crude  paraffin  oil.  From  40 
50  parts  by  weight  of  sodium  hydroxide  solution 
(30°  B.)  are  then  added  to  the  starchy  mixture  when  a 
voluminous  dry  powder  is  obtained.  From  this  the 
hydrocarbon  may  be  removed  by  evaporation,  and  the 
alkali  may  be  neutralised  by  the  addition  of  a  suitable 
quantity  of  acetic,  tartaric,  citric,  or  other  organic  acid. 
The  resulting  product,  either  alkaline  or  neutral,  retains 
the  unbroken  epidermis  of  the  original  starch  grains, 
and  is  capable  of  swelling  in  cold  water. — W.  P.  S. 

United  States  Patent. 

M.fsecuite   or   syrup;     Process   of   purifying   .     M. 

Weinrich,  Yon'kers,  X.Y.     U.S.  Pat.  822,171,  May  29, 

1906. 
See  Addition  of  June  9.  1905.  to  Fr.  Pat,  325,882  of  1902 ; 

this  J.,  1905,  1182.— T.  F.  B. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

(Continued  from  page  553.) 

Barley  ;    Different  diastolic  capacities  of  malt  from  large- 
corned  and  small-corned  varieties  of  .     G.  Ellrodt. 

\V.  h.  f.  Brau.,  1906,  23.  243—244. 
Since  the  number  of  embryos  in  a  given  weight  of  a 
small-corned  barley  is  very  much  greater  than  in  the 
9ame  weight  of  a  large-corned  barley,  and  since  the 
diastase  is  secreted  by  the  embryo,  it  follows  that  small- 
corned  malts  are  far  richer  in  diastase  than  large  ones, 
and  that  the  former  are  more  suitable  for  distilleries,  where 
malt  is  used  mainly  for  conversion  purposes,  whilst  the 
latter  are  more  suitable  for  breweries,  where  the  extract 
of  the  malt  is  the  chief  factor.  Haymann  has  experi- 
mented with  two  types  of  barley  containing  approxi- 
mately the  same  percentage  of  nitrogen.  The  large- 
corned  barley  had  a  weight  per  1000  corns  of  44-9  grms.. 
and  a  germinative  power  of  96  per  cent.,  whilst  the  small- 
corned  barley  had  a  weight  per  1000  corns  of  29-5  grms., 
and  a  germinative  power  of  only  87  per  cent.  Both 
barlevs  were  steeped  and  germinated  under  identical 
conditions,  and  the  diastatic  powers  were  determined  at 
different  stages  of  the  growth  with  the  following  results  : — 


Diastatic  units  per  100  grms. 


Age  o(  green  malt. 


Large-corned  barley.    Small-corned  barley 


days. 

1 

120 

162 

2 

195 

183 

356 

386 

485 

603 

9 

502 

789 

Taking  the  price  of  the  large-oorned  bn  j  at 

i .".  marks  pot   l|M|  kiloi    and  thai   "f  thi  rued 

distillery  barley  at   12  marks,  it  is  oaloulated  that  the 
unit  of  diastase  costs  double  as  much  in  the  large-corned 
as  in  the  small  nseqnently,  the 

choice  of  the  latter  for  distillery  purposes  is  justified  in 
spite  of  Its  lower  germinative  capacity.     .1    I     B 

Ualt  ;   Sterilisation  of .     J.  E.  Brauer.     Chem.-Zeit, 

1906,   30,   529 
The  author  recommends  "  bacillol.'"  a  product  prepared 
dissolving    tar-oil    in    soap    solution,  and    containing 
about  .">2  per  cent,  ol  as  ■  disinfei  tant  for  malt, 

and  states  it  to  be  capable  of  killing  all  fungi  and  bacteria 
without  either  interfering  with  the  growth  ol  the  grain  and 
activity  of  the  diastase,  or  importing  any  taste  or  odour 
to  the  mash.  After  preliminary  steeping  of  the  malt 
for  three  hours  with  water,  and  subsequent  washing, 
the  grain  is  soaked  for  three  hours  with  a  i  to  1  per  cent, 
solution  of  "  bacillol  "  in  water  wherein-  all  micro-organ- 
isms are  destroyed.  "  Bacillol "  18  also  applicable  for 
sterilising  the  malt  room,  which  is  best  effected  by  allowing 
the  concentrated  solution  to  evaporate  in  shallow  pans. 

— E.  F.  A. 

Diastolic     saccharification  ;     New     researches    on    . 

I..    Maquenne    and    E.    Roux.     Comptes.    rend.,    1906, 

142.  1059—1065. 
Stabch  pastes  of  different  origins  were  saccharified  by 
malt  at  a  temperature  of  50°  C,  and  the  proportions  of 
maltose  produced  were  determined  at  intervals  during 
four  days,  the  results  being  calculated  per  cent,  of  the 
original  weight  of  dry  starch  taken.  The  conditions  of 
alkalinity  of  the  media  were  varied  in  a  definite  manner, 
being  either  "  normal.''  i.e.,  the  natural  alkalinity  of  the 
starch  and  malt  extract,  "  optimum "  i.e.,  with  the 
addition  of  acid  to  the  extent  indicated  in  this  J.,  1906. 
192,  or  "'  neutral  "  to  methyl  orange.  The  *'  optimum  " 
condition  of  alkalinity,  recognised  in  the  dextrinification 
of  the  starch  paste,  is" also  found  to  be  the  most  favourable 
for  the  production  of  maltose.  Saccharification  does  not 
really  stop  at  any  intermediate  stage,  but  proceeds  to 
the  end  if  sufficient  time  be  allowed.  The  reaction  can, 
however,  be  divided  into  two  very  distinct  phases,  the 
first  of  which  takes  place  with  extreme  rapidity,  and 
corresponds  to  the  conversion  of  70 — 85  per  cent,  of  the 
starch  into  maltose,  whilst  the  second  phase,  in  which 
the  remaining  15  per  cent,  of  the  original  starch  is 
saccharified,  proceeds  very  slowly,  and  may  extend  over 
several  days.  This  is  regarded  as  evidence  of  the  existence 
in  crude  starch  of  two  constituents  unequally  sensitive 
to  the  action  of  amylase,  one  of  the  components,  i.e..  pure 
amylose,  being  very  readily  saccharified,  whilst  the  other, 
i.e.,  amylopectin,  is  saccharified  with  great  difficulty,  but 
is  nevertheless  a  true  maltosane.  distinguished  from 
amylose  bv  its  insolubility  in  alkalis.  The  addition  of 
small  quantities  of  acid  to  malt  extract  lowers  the  power 
of  resistance  of  the  amylase  to  heat  (temperature  56:  C.) 
to  an  extent  corresponding  with  the  degree  of  neutral- 
isation of  the  natural  alkaline  reaction  by  the  acid. 
Hence  the  falling  off  of  the  saccharification  when  the 
medium  is  fully  neutralised  by  acid  is  due  to  the  rapid 
destruction  of  the  amvlase.  The  influence  of  the  addition 
of  acid  to  a  malt  extract,  intensifying  at  first,  and  sub- 
sequently destructive,  suggests  to  the  authors  that  the 
amylase  exists  in  the  form  of  an  unstable  salt  or  compound 
with  the  basic  mineral  or  nitrogenous  constituents,  i.e., 
as  a  partially  dissociated  zymogen,  more  stable  than  the 
free  amvlase  itself.  The  acid  function  recognised  in 
starch  is  probably  sufficiently  pronounced  to  liberate  the 
amylase  from  the  zymogen.  The  extreme  instability  of 
free  amylase  would  account  for  the  fact  that  a  slight 
alkalinity,  equal  to  about  two-thirds  of  the  natural 
alkalinity,  must  be  retained  if  the  maximum  intensity  of 
saccharification  is  desired.  Owing  probably  to  the 
amphoteric  nature  of  the  amino-acids  produced  by  the 
proteolytic  enzvme,  the  reaction  of  the  medium  tends  to 
re-adjust  itself"  by  a  species  of  auto-regulation  during 
saccharification.  If  the  initial  alkalinity  is  very  high, 
as  in  the  case  of  rice  starch  pastes,  the  alkalinity  decreases 
in«the  course  of  saccharification  ;  on  the  other  hand,  if  the 
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initial  alkalinity  be  reduced  to  the  "  optimum,"  or  neutral- 
ised altogether  by  the  addition  of  acid,  it  will  be  found 
to  have  increased  at  the  end  of  the  saccharification. 

—J.  F.  B. 

Jiyeoderma  :    Influence  of ore  the  reproductive  and 

fermentative  properties  of  i/cast.  I.  A  Kossowicz. 
Woch.  f.  Brau.,  1900,  23,  202—263. 
Is  experiments  made  with  a  view  of  testing  the  existence  of 
Wildier's  "  bios,"  the  author  made  the  observation  that 
infection  by  mould  fungi  favoured  the  development  of 
very  minute  quantities  of  yeast  cells  in  mineral  nutrient 
media  under  conditions  in  which  similar  or  even  larger 
quantities  of  pure  yeast  failed  to  develop.  Mycodermae 
also  have  a  similar  effect.  Moulds  and  mycoderniR\ 
even  when  they  have  no  fermentative  power,  are  capable 
of  assimilating  ammonium  salts,  and  they  excrete  large 
quantities  of  invertase  ;  they  thereby  assist  the  yeast 
in  artificial  media  composed  of  cane  sugar  and  saline 
nutrients.  Mixtures  of  yeast  and  mycoderma  can  pro- 
duce fermentation  more  readily  than  either  in  the  pure 
state.  It  was  found  that  a  small  quantity  of  yeast, 
which  in  the  pure  state  showed  a  very  small  reproductive 
development,  and  produced  no  visible  fermentation, 
multiplied  a  thousand  times  more  strongly  when  mixed 
with  a  few  cells  of  mycoderma.  and  set  up  a  vigorous  fer- 
mentation under  the  same  conditions. 

Lindner  remarks,  in  connection  with  the  above  observa- 
tion, that  in  the  pressed  yeast  ('*  Lufthefe  ")  industry, 
the  practical  man  knows  that  the  highest  yield  of  yeast  is 
obtained  when  there  is  a  slight  infection  by  mycoderma. 
It  has  always  been  assumed  that  such  yeast  is  of  inferior 
quality,  but  possibly  this  is  not  really  the  case.  Perhaps 
the  two  organisms  work  together  more  vigorously  than 
otherwise,  owing  to  the  fact  that  the  mycoderma  is  able  to 
assimilate  the  more  or  less  poisonous  metabolic  excretion 
products  of  the  yeast. — J  F.  B. 

Mucoderma  yeast  ;  New  variety  of as  a  cause  of  sake 

disease.     T.  Takahashi.     Bull.  Coll.  Agric.  Tokyo,  1906, 
7,  101—104. 

The  author  has  recently  examined    a  "  turned  "   sake, 


which  proved  to  be  infected  with  a  new  mycoderma 
yeast,  which  the  author  has  named  Mycoderma  saprogenes 
sake.  The  sake  contained  8-1  per  cent,  of  alcohol  by 
vol.,  0'36  per  cent,  of  free  acid,  and  1-5  percent,  of  extrac- 
tive matters.  Pasteurised  sake  containing  17  per  cent,  of 
alcohol  by  volume  was  attacked  when  inoculated  with  this 
mycoderma  yeast ;  after  10  days  at  20" — 28°  CL,  the 
amount  of  alcohol  was  reduced  to  9-37  per  cent.  Myco- 
derma saprogenes  sake",  as  obtained  by  Lindner's  droplet 
method,  forms  elliptical  filamental  or  sausage-shaped  cells, 
rarely  globular  (see  figure).  Two  or  three  fat  globules  are 
frequently  seen  in  the  large  cells.  The  yeast  assimilates 
dextrose,  levulose,  sucrose,  maltose,  and  galactose  ;  fer- 
ments dextrose  and  galactose  very  feebly,  but  not  levulose, 
sucrose,  and  maltose  ;  and  does  not  assimilate  nitrates  or 
nitrites.  It  rapidly  oxidises  alcohol  to  carbon  dioxide  and 
water,  with  formation  of  only  a  trace  of  organic  acids. 
The  growth  of  the  yeast  on  koji-extraet-agar,  koji-extract- 


gelatin,  wort-agar,  bouillon-agar,  wort-gelatin,  and  sake- 
agar  is  described.  The  yeast  develops  best  at  25°  C.  It  is 
distinguished  from  other  varieties  of  mycoderma  by  its 
inability  to  ferment  levulose,  sucrose,  and  maltose,  and 
also  by  the  growth  of  stab-cultures  on  sake-agar.  Also  it 
differs  from  Mycoderma  ccrcvisia?  vini.  in  that  it  develops 
readily  on  Mayer  and  Nageli's  solution  containing  9  per 
cent,  of  alcohol,  whilst  Hayduck's  solution  containing 
2  per  cent,  or  4  per  cent,  of  acetic  acid  is  unfavourable 
for  its  growth.  The  yeast  is  destroyed  by  exposure  to 
a  temperature  of  70  C,  or  on  exposure  to  55°  C,  for 
five  minutes.  Its  resistance  to  alcohol  is  considerably 
diminished  by  long  artificial  culture. — A.  S. 

Emu! sin  :     Secretion    of by    yeast.     L.    Guignard. 

Bull,   des  Scien.   pharmacol.,    1906,   13,   75  ;    Woch.  f. 
Brau.,   1906,  23,  252. 

The  fresh  juice  of  elderberries  contains  no  emulsin,  and  is 
entirely  without  action  on  amygdalin.  But  after  the  juice 
has  started  fermenting,  the  presence  of  hydrocyanic  acid 
can  be  detected  after  48  hours,  and  the  reaction  increases 
in  intensity  with  the  time.  The  author  has  isolated  from 
the  fermenting  juice  a  species  of  yeast  which  appears  to 
be  S.  Pastorianus,  and  which,  like  bakers'  yeast,  possesses 
the  property  of  splitting  up  amygdalin.  The  yeast  cells, 
therefore,  secrete  emulsin  or  a  similar  enzyme  during  the 
process  of  fermentation. — J.  F.  B. 

Sarcina    [in    brewery    yeast].     N.    H.    Claussen.     Z.    ges. 
Brauw'.,    1906,    29,    339—342. 

The  sarcina  of  Bettges  and  Heller  (this  J.,  1906,  227)  agrees 
in  properties  with  the  author's  Pediococcus  damuosus 
(this  J.,  1904,  332).  Like  the  latter,  the  above  sarcina 
is  also  resistant  to  the  action  of  acid  ammonium  fluoride, 
as  is  shown  by  the  experiments  of  Bettges  and  Heller, 
although  these  authors  arrive  at  the  opposite  conclusion. 
In  some  cases  pediococcus  forms  apparently  die  when 
cultivated  on  gelatin  plates,  but.  this  is  due  to  lack  of 
space  preventing  the  organisms  from  developing.  That 
these  micro-organisms  require  room  for  their  development 
is  shown  by  the  fact  that  the  largest  colonies  always  form 
in  the  bodv  of  the  gelatin,  where  the  concentration  of 
cells  is  least,— T.  H.  P. 

Milk  and  beer;    The  ropi/   fermentation    of .     F.  C. 

Harisson.     Rev.  gen.  du  lait,   1906,  5,   145  ;    Woch.  f. 

Brau.,  1906,  23.  252. 
The  author  has  studied  a  number  of  species  of  bacteria 
from  ropy  milk,  and  a  species,  B.  lactis  aerogenes,  from 
ropy  beer.  These  bacteria  were  isolated  from  a  dairy  in 
which  ropy  fermentation  had  become  established.  The 
author  divides  the  bacteria  into  four  classes :  those 
previously  studied  by  other  authors  and  those  isolated 
for  the  first  time  by  himself,  all  from  ropy  milk  ;  those 
belonging  to  the  group  of  B.  lactis  aerogenes,  and  lastly, 
two  coccus  forms  which  were  isolated  from  milk,  and 
from  the  gullet  of  a  dog.  The  nature  of  the  ropy  substance 
developed  in  the  milk  is  not  perfectly  understood,  but  it  is 
intimately  connected  with  the  body-substance  of  the 
organisms  themselves,  which  possess  a  more  or  less 
strongly  developed  capsule.  This  substance  is  precipi- 
tated by  acetic  or  hydrochloric  acid.  Alkalis  dissolve 
the  ropy  masses ;  the  ropiness  of  the  liquid  is  not 
diminished  by  heating  for  20  minutes  at  100°  C.  The 
ropiness  is  developed  just  as  much  under  aerobic  con- 
ditions as  in  absence  of  air  ;  oxygen  has  no  influence  on 
its  formation.  As  a  general  rule  the  ropiness  is  pro- 
portional to  the  degree  of  development  of  the  bacteria, 
so  long  as  the  reaction  of  the  medium  does  not  become 
atid.— J.  F.  B. 

Champagne   wines  ;    Biological   studies   on .     F.    A. 

Cordier.     Bull,    des   Scien.    Pharmacol.,    1906,    13,  77 ; 
Woch.  f.  Brau.,  1906,  23,  252. 

The  wines  of  the  Champagne  and  northern  districts  of 
France  are  generally  fermented  by  only  a  single  species 
of  yeast,  whilst  those  of  the  southern  districts  are  always 
fermented  by  several  species.  In  the  Champagne  wine 
there  is  a  residue  of  lsevulose  remaining  after  the  primary 
fermentation.      This   sugar  is   then  fermented   only  with 


Jane  so,  1904.] 
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difficulty,  and  form*  an  obstacle  to  the  rapid  clarifi- 
n  ,if  the  wine;     it   also   makes  the  wine   particularly 

to    rupv    fermentation.      In    order    to    idled     the 
.   ferment  ition  of   the  hevulose,  the  author  has  culti-    , 
I   t lit-  tvpical  yca-^t    of  the  Chanipacnc  district    fur  a 
iiitfd    period   i>u   solid   artificial    media  containing  no 

-ugar  than  levulose. — J,  F.  B. 

fungus.       P. 
Lindner,     Woch.  f.  Brau.,  1906,28,268     260. 

.•  was  discovered  by  the  author  Is  y< 

n  the  walls  of  the  fermentation  room  of  a  distillery. 

»s  either  in  yeast-like  form-  or  in  mycelial  threads    | 

hyphae    liki     the    mould    fungi,    and    it     prod 

m"t  odour  of  fruity  ethers.      The  fungus,  when  grown 

rt-gelatin.   gradually  assimilates  the   whole  of  the 

re  medium,  and  forms  a  tough  film  of  greenish  colour. 

In   presence    of   air   a    considerable    accumulation    of   fat 

■  observed.      One  of  the  most  striking  properties 

-   it-  very  high  attenuating  power  in  I 

It  is  far  stronger  in  this  respect  than  the  ordinary 

i-ts.  and   is  equal  to  Schizzosacch.  Pombe  and 

It      ferments     dextrin,      dextrose,      levulose, 

r.  and   maltose   strongly,  galactose,  milk   sugar, 

and     3-methylelucoside    moderately,    and    mannose    and 

raffinosc  slightly.     If  air  be  excluded  from  a  wort  which 

[ready  been  fermented  by  Sacl  si'a,  a  further  develop. 

if  trie  fungus  takes  place,  but  the  cells  assume  quite 

fferent    morphological  form  and   manner   of   growth. 

fungus  produce-  an  appreciable  quantity  of  acid  in 

the   course   of    fermentation.     In    hopped    wort    of    14-3 

Hailing,  it    produced   ti-'.i   ]>er  cent,  of  alcohol  by  volume. 

the   product    had   the  flavour  of  porter.     The   most 

irable  temperature  for  its  development  lies  between 

nd   -5     C:     very   little   growth   tikes   place   above 

C.      In    dc-alcoliolised    beer    the    fungus    produced    a 

rr  quantity  of  3-2   per  cent,   of  alcohol   by  volume. 

Wibiral  has  invented  a  non-alcoholic  drink  by  developing 

the  fungus  in  apple  juice  or  in  a  mixture  of  apple  juice 

and  wort  soured  by  the  lactic  acid  ferment.     The  growth 

pped  as  soon  as  the  fungus  film  has  been  formed 

and  alcoholic  fermentation  has  commenced.     The  liquid 

red.  and  saturated  with  carbon  dioxide;  the  product 

somewhat  resembles  Moselle  wine. — J.  F.  B. 

Vinegar  factory:    Annual   report  of  German  experimental 

.     F.    Kothcnbach.     Woch.    f.    Brau.,     1906,    23. 

-261. 
The  report  for  1906  deals  with  the  introduction  of  pure 
cultures  of  bacteria  in  the  experimental  acetifiers.  In 
the  ordinary  acetifiers  the  vinegar  comes  out  with  an 
acidity  of  i4-7 — 14-5  per  cent.  The  vinegar  from  the 
acetifiers  working  with  pure  cultures  is  not  so  strong. 
B.  xylinum  can  be  detected  in  nearly  all  the  acetifier-. 
although  no  visible  formation  of  slime  is  observed  cither 
in  the  acetifiers  or  in  the  vinegar.  The  presence  of 
enzvmes  in  the   acetifying   bacteria  could  not   be   ascer- 

'  tained  with  certainty  by  the  guaiacum  and  hydrogen 
peroxide  test,  since  the  bacteria  yielded  a  blue  coloration 
tven  after  boiling.  A  wine-vinegar  bacterium  which 
yields  on  the  large  scale  a  vinegar  of  8-0 — 8-5  per  cent, 
-trength  has  been  isolated  ;  this  has  even  been  acclimatised 

••   to  an  acidity  of  11-2  per  cent.     Henneberg  has  obtained 

ral  species  of  bacteria  from  wine-vinegars  which  will 

acetify  wine-vinegar  worts  up  to  9  per  cent,  acidity,  and 

j  are  therefore  useful  in  practice  :  they  are  being  prepared 
and  sold  in  the  form  of  pure  cultures.  According  to 
Henneberg.  a  temperature  of  4S; — 30°  C.  maintained  for 
a  few  minutes  is  sufficient  to  pasteurise  "  lager  vinegar 

tively.  The  observation  of  Buehner  and  Meisen- 
heimer  that  vinegar  fermentation  is  due  to  the  activity 
of  enzymes  secreted  by  the  bacteria  is  confirmed.  The 
tendency  of  some  vinegars  to  frothing  is  attributed  to 
a  deficiency  of  carbon  dioxide  in  their  composition. 
Carbon  dioxide  is  one  of  the  fermentation  products  of 
the  "  quick  "  vinegar  process.  A  vinegar  of  moderate 
acidity  dissolves  iron  at  the  ordinary  temperature  : 
defective  enamelled  iron  vessels  are  not  suitable  for  the 
■  storage  of  vinegar. — J.  F.  B. 


,,i,t.i ;    Industrial    yield   of   alcohol  from  .     D. 

Sideraky.     Hull.    Assoc.   Chun.   Bucr.    In-'.    1906,   23, 
1090     1092, 
As  the  result  of  a  prolonged  iicriod  of  ver\  ntrol 

of  the  weight!  ami  composition  of  the   beetroots  taken 
into  work  in  the  distillery,  it  ^    -  established  that  in  the 
-t    beets  were  employed,  and 
6961    hectolitres   of   absolute   alcohol,    measured    in   the 
tied  :  a  yield  of  66-81   Litres  pet  ton 
ets.    Tlic  beets  wen  I  the 

above  weigh!    represents  cleaned    bei 
ment ;    the  loss  "f  sngar  m  the  diffusion  amounted  to 
ii'33  per  cent.     From   tin-   above   data   it    i-  calculated 
that  the  yield  amounted  to  59*22  litn  te  alcohol 

per  100  liilos.  of  sugar  entering  the  factory,  oi  60'10 
per    100   kilos,    sent    into    the    fermentation  I  In- 

antic  that  m  beet-juice  distilleries,  the  develop- 

ment   of   tEe   veast    takes    place    without    any   appreciable 
nditure  of  the  saccharine  constituents  of  the  juice. 

—J.  F.  B. 

English  Patents. 

Kilns  or  oasts  for  drying  hops,  mail,  and  the  !ik<  .    1 

in .      The   Electric   and   Ordnc.i 

Ltd..   Birmingham,    K.    Hancock,   London,   and   K.   P. 

Hall.  Eng.  Pat.  15,691,  Aug.  1.  1905. 
The  air  for  drying  the  hop-  is  passed  through  a  tubular 
heater  placed  within  the  kiln,  but  at  such  a  distance  below 
the  perforated  drying  floor  that  the  materials  are  not 
directly  influenced  by  the  tubular  heater.  The  latter 
is  heated  by  steam  from  an  external  source  of  supply, 
and  fans  mav  be  used  to  force  the  air  through  the  heater. 

— W.H.C. 

Ethereal  oils  from   blooms  of  hops  ;   Extraction    of  . 

L.  Nathan,  Zurich.  Switzerland.     Eng.  Pat.  519,  Jan.  8, 

1906.  Under  Int.  Conv..  Jan.  19.  1" 
The  essential  oils  of  the  hop  blooms  are  extracted  by  a 
current  of  heated  carbon  dioxide,  the  gas  being  subse- 
quently cooled  to  obtain  the  oils.  The  dried  hops  are 
added  to  the  wort  before  boiling,  and  the  oils  extracted 
can  be  advantageously  added  after  the  boiling. — F.  Shdn. 

Beer,  alt.  and  other  liquids  ;    Process  and  apparatus  for 

/,  rmi  nting .     A.  E.  Edwards.  London.     From  The 

Pfaudler  Co.,  Rochester,  X.Y..  U.S.A.  Eng.  Pat. 
18.65S.  Sept.  15.  1905. 
The  fermentation  vessel  consists  of  a  closed  iron  tank, 
enamelled  internally.  The  pitched  wort  is  introduced 
into  the  tank  up  to  a  certain  level,  and  is  then  stirred  and 
aerated  intermittently  every  three  or  four  hours  by  the 
passage  of  a  relatively  strong  current  of  air  introduced 
near  the  bottom  of  the  tank.  "The  air  is  cooled,  sterilised, 
and  filtered  by  pumping  it  through  a  system  of  cooling 
pipes,  then  through  towers  containing  gravel  and  a 
sterilising  solution,  e.g..  permanganate,  and  finally  through 
cotton-wool.  When  fermentation  has  set  in,  a  white 
foam  forms  on  the  top  of  the  wort  :  the  air  current  is 
then  connected  with  a  very  fine  distributing  nozzle,  and 
aeration  of  the  wort  is  continued  steadily  for  six  to  eight 
hours.  As  fermentation  proceeds,  after  aeration  is 
finished,  the  gas  escaping  from  the  pipe  in  the  head  of 
the  tank  gradually  becomes  richer  in  carbon  dioxide,  and 
when  a  test  shows  that  this  gas  is  approximately  free 
from  air,  it  is  diverted  by  means  of  a  3-wav  cock  into  a 
pipe  leading  to  the  compressor.  Fermentation  is  con- 
tinued for  five  to  six  days,  the  maximum  temperature 
being  limited  to  11°  C.  by  means  of  an  attemperator. 
When  the  gravity  has  falln  to  1  per  cent,  above  the 
desired  final  gravity,  holes  in  ;:ie -upper  part  of  the  tank 
just  above  the  level  of  the  liquid  are  opened,  and  a 
current  of  sterilised  air  is  admitted  to  the  top  of  the 
tank  by  way  of  the  gas-escape  pipe.  The  whole  of  the 
carbon"  dioxide  is  thus  expelled,  and  the  last  stages  of 
fermentation  are  conducted  in  the  presence  of  a  gentle 
stream  of  pure  air.  After  the  beer  is  well  "  broken,"  its 
temperature  is  lowered  to  about  4:  C,  and  it  is  drawn  off 
through  a  racking  device  situated  in  the  bottom  of  the 
tank  into  a  chip-cask  ;  the  residue  of  yeast  is  then  removed. 
The  total  dviration  of  fermentation  "in  the  tank  is  seven 
to  eight  days.— J.  F.  B. 
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Fustl  oils  ;    Manufacture  of .      E.  A.  Mislin.  Prague, 

and  L.  Lewin.  Vienna.  Eng.  Pat.  10.435,  May  18, 
1905. 

See  Fr.  Fat,  354,807  of  1905  ;  this  J.,  1905.  1121.— T.  F.  B. 

Distilling    apparatus    [Alcohol,    <fcc] ;     Im]>ts.    in    . 

J.  H.  Covell.  Montaeue,  Cape  -Colony.  Eng.  Pat. 
15,371.  July  26,  1905. 


Thb  still  head,  a,  has  a  horizontal  cooling  coil,  g.  for 
the  purpose  of  causing  the  condensation  of  the  higher 
boning  portions  of  the  vapour  coming  from  the  still, 
Baffle-plates,  i.  It.  the  latter  being  perforated  as  shown  at. 
h1,  are  arranged  above  the  coil  to  assist  in  the  conden- 
sation, and  the  condensed  liquid  is  directed  by  the  cone, 
k,  on  to  the  drip-plate,  c,  c1,  from  which  it  flows  by  the 
pipes,  d,  into  the  chamber,  e,  formed  by  the  cone,  b,  and 
the  plate,  /.  The  heavier  liquids  collect  in,  e.  and  when 
the  gauge  glass,  /,  shows  that  sufficient  liquid  has  accu- 
mulated, it  is  drawn  off  through  the  tap,  m.  The  un- 
condensed  vapours  pass  on  by  the  "  swan  neck,"  a1,  to 
the  condenser. — \V.  H.  C. 

Evaporator  jor  evaporating  the  liquid  in  brewers'  wash, 
spent  wash  or  pot  ale  from  distilleries,  seicage,  waste  or 
spent  dyes,  and  the  like,  the  evaporator  being  also  applic- 
able as  a  smoke  washer.  A.  B.  Lennox  and  P.  Dawson. 
Eng.  Pat,  9572.  May  6,   1905.     XVIILB.,  page  605. 

Distillery    refuse   known   as   "  pot   ale "   or   spent   wash ; 

Treatment   of  .   for  the   production   of  fuel.     J   T. 

Connell,  F.  F.  Haldane,  and  J.  Thomson,  all  of  Edin- 
burgh.    Eng.  Pat.  13,914,  July  6,  1905. 

The  spent  wash,  after  being  evaporated  to  a  syrupy  or 
viscuous  condition,  is  forced  by  suitable  means  into  a 
boiler  furnace  already  containing  a  bright  hot  coal  fire. 
The  syrup  may  also  be  mixed  with  powdered  coal,  cinders, 
peat,  or  the  like,  and  pressed  into  cakes  or  briquettes  for 
use  as  fuel  in  ordinary  grates. — W.  P.  S. 

United  States  Patent. 

Distillery  "  slop  "  ;  Desiccated ,  and  process  of  making 

same.     G.  F.  Ahlers.     U.S.  Pat.  821,326,  May  22,  1906. 
XVM.4.,  next  column. 

German  Patent. 

Wood  spirit  ;    Continuous  process  for  the  preparation  of 

pure,  concentrated .     J.  Farkas.     Ger.  Pat.  166,360, 

Aug.  11,  1904. 
Cbude  wood  spirit  is  distilled,  and  the  vapours  are  first 
passed  through  lime  water,  then  through  a  warm,  concen- 


trated alkali  solution  (15°— 20°  B.),  afterwards  washed 
with  stearic  or  other  fatty  acid,  and  finally  with  alkali 
to  remove  any  entrained  fatty  acid.  This  treatment  has  | 
the  effect  of  "removing  all  the  aldehydic  resins,  higher 
alcohols,  ketones.  &c,  which  formerly  had  to  be  eliminated 
in  a  separate  process. — T.  F.  B. 

XVIII.— FOODS ;   SANITATION;   WATER 
PURIFICATION,   &  DISINFECTANTS. 

(Continued  from  page  555.) 

(A.)—  FOODS. 

Cocoa-nut  fat  in  butter;    The  "silver-value"  method  for 

the    detection    of .     F.    Jean.     Ann.    Chim.    anal. 

appl.,  1906,  11,  121—124.  Chem.  Centr.,  1906,  1, 
1716. 
The  author  states  that  whilst  Wijsman  and  Reijst's 
method  (this  J.,  1900,  324)  may  be  useful  for  confirming 
the  presence  of  cocoa-nut  fat  in  butter,  results  obtained 
bv  it  indicating  the  absence  of  cocoa-nut  fat  are  of  no 
value.  In  12  eases,  in  which  the  presence  of  cocoa-nut 
fat  was  shown  by  Miintz  and  Coudon's  method  (this  J., 
1904,  764),  Wijsman  and  Reijst's  method  failed  to  detect 
it,  and  the  untrustworthiness  of  the  process  was  further 
confirmed  by  tests  with  mixtures  prepared  artificially. 

—A.  S. 

Fats  :    Action  of  iron  and  manganese  salts  in  producing 
rancidity  of  .     P.  F.   Dalezki.     XII.,   page  595. 

Camels'  butter  ;  Analytical  values  of .     J.  Vamvakas. 

XII.,  page  595. 

Milk  and  beer  ;    The  ropy  fermentation  of .     F.   C. 

Harisson.     XVII.,  page  602. 

English  Patents. 

Liquids  [Milk,  <£■<".]  :  Method  of  treating ,  by  meant 

of  hydrogen  peroxide.  F.  Z.  Franzen,  Stockholm. 
Eng.  Pat.  9703,  Mav  8,  1905.  Under  Int.  Conv.,  June 
23,   1904. 

See  Fr.  Pat.  355,457  of  1905  ;  this  J.,  1905,  1184.-W.PS. 

Flour;    Method  of  and  apparatus  for  treating with 

gases.  M.  A.  and  C.  P.  Eybert.  Livron,  France.  Eng. 
Pat.  26,777,  Dec.  22,  1905.  Under  Int.  Conv.,  July  18, 
1905. 

See  Addition  of  July  18.  1905,  to  Fr.  Pat.  353,179  of 
1905  ;   this  J.,  1905,  1319.  —  T.  F.  B. 

United  States  Patent. 

Distillery  "  slop"  ;  Desiccated ,  and  process  of  making 

same.  G.  F.  Ahlers,  Covington,  Ky.  U.S.  Pat. 
821.326,  May  22,  1906. 

A  dky  fodder  is  prepared  from  distillery  slop  by  separating 
the  latter  into  solid  and  liquid  portions.  The  solid 
portions  are  dried  to  a  granular  and  absorbent  condition, 
whilst  the  liquid  portions  are  concentrated  to  a  syrup, 
which  is  then  incorporated  with  the  absorbent  granular 
portion,  and  the  whole  is  dried.  The  product  may  be 
mixed  with  starchy  materials  to  form  a  properly  balanced 
foodstuff.— J.  F.  B. 

(B.)— SANITATION  ;     WATER    PURIFICATION. 

Water  gas  and  other  gases  in  factories  '    Memorandum  as 

to  the  use  of .     Home  Office  Memorandum  (Form 

827),  May,  1906.  [T.R.] 
This  memorandum  contains  a  short  summary  of  the 
accidents  which  have  occurred  through  carbon  monoxide 
poisoning  during  the  last  seven  years,  with  a  list  of  the 
causes  to  which  they  were  traced.  An  account  of  the 
symptoms  of  this  poisoning,  and  preventive  measures 
to  be  adopted  are  given,  and  a  notice,  intended  to  serve 
as  a  model  of  one  to  be  posted  up  near  the  place  where 
danger  exists,  is  appended. 
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Bmolisb  Patents. 

yporator  for  evaporating  the  liquid  in  brewers'   wash, 
tpeni  wash  ur  pot  ale  )r,,m  distilleries,  ie\ 
or  spent  din  s,  and  the  like,  the  evaporator  being  also 
applteablt  as  n  smoke  iva  thtr.     A.  B.  Lennox,  New 
,  no.  and   1'.    Dawson,  Glasgow.     Eng.   Pal 
Maj  6,   i 

I'm:  evaporator,  which  may  consist  of  several  compart- 
ments of  increasing  area,  is  fitted  either  within  the  fui 
tine  or  other  source  of  heat,  or  connected  with  the  Hue. 
or  within  a  casing  fitted  over  nnd  adapted  to  constitute 

l>art  of  tin-  line  Between  the  furnaoo  or  other  source  of 
heat  and  the  chimney  or  outlet.  The  evaporator  ,, 
of  a  series  of  open-ended  iron  pipes  or  square  cas 
Bled  approximately  smoke-tight  into  suitable  orifices  m 
a  plate  or  plates  adapted  to  cover  tho  orifice  from  the  flue, 
so  that  the  hot  gases  travelling  towards  the  chimney, 
pass  through  the  pipes  or  casings.  The  liquid  to 
evaporated  IS  sprayed  into  the  interior  of  the  outer  casing, 
above  the  upper  end  of  the  evaporator,  and  passes  down 
through  the  tubes,  the  remaining  liquid  being  collected, 
and  re-delivered  through  the  sprays.  Means  for  cleaning 
the  evaporator  tubes  are  provided,  and  a  fan  may  be 
employed  when  the  natural  draught  is  not  sufficiently 
(bong.  When  the  apparatus  is  used  as  a  smoke  washer. 
the  smoke  from  the  furnace  is  subjected  to  the  scrubbing 
action  of  pure  liquid. — T.  H.  P. 

Ammoniacal  liquor  obtained  by  washing  illuminating  and 

healing  gases;    Treatment  oj  certain  products  of  . 

J.   Radciiffe.     Eng.   Pat.    10,075.   -May   13,    1905.     III., 
page  584. 

French  Patent. 

Water  and  other  liquids  :    Apparatus  for  the  purification 

of  .       P.  G.  Griffith.     Fr.  Pat.  360,970,  Dec.  27, 

1905.     Under  Int.  Conv.,  Dec.  31,  1904. 

The  invention  relates  to  an  apparatus  by  means  of  which 
water  or  other  liquid  is  heated  to  a  temperature  of  from 
65°  to  85°  C.  for  a  period  of  not  more  than  25  seconds, 
and  then  rapidly  cooled,  in  order  to  destroy  any  patho- 
genic organisms  present.  The  water  to  be  treated  is 
received  in  a  tank,  provided  with  a  ball-tap,  and  from 
this  flows  down  a  pipe  to  a  space  at  the  bottom  of  a 
cylindrical  vessel  fitted  with  a  large  number  of  tubes. 
The  number  of  the  latter  is  such  that  the  space  between 
the  tubes  and  the  walls  of  the  cylinder  is  about  equal  to 
the  capacity  of  the  tubes.  The  tubes  project  through 
the  top  and  bottom  covers  of  the  cylinder  so  that  the 
water  delivered  by  the  above  mentioned  pipe  passes 
upwards  through  them,  and  is  then  led  into  the  lower  part 
of  a  heating  apparatus.  This  consists  of  four  con- 
centric cylinders  connected  with  one  another,  the  inner- 
most one  being  heated  by  a  flame  placed  under  it.  A 
small  chamber  placed  at  the  top  of  the  innermost  heating 
cylinder  is  provided  with  a  valve,  regulated  by  a  capsule 
containing  a  liquid  of  constant  boding  point,  which  allows 
the  water  to  escape  only  when  heated  to  the  desired 
temperature.  The  heated  water  is  then  conducted  to  the 
space  in  the  tubular  apparatus  outside  the  tubes,  where  it  is 
cooled  by  the  water  flowing  through  the  tubes.  Corru- 
gated metallic  sheets  may  be  placed  in  this  space  to 
accelerate  the  cooling.  A  second  valve  is  provided 
at  the  top  of  the  heating  chamber  to  allow  of  the  escape 
of  air.  The  water  leaves  the  cooling  cylinder  through  a 
pipe  at  the  bottom,  which  pipe  extends  upwards  so  a 
keep  the  cvlinder  full  of  water.  (See  also  Eng.  Pat. 
17,984  of  1904  ;    this  J.,  1905,  811.)—  YV.  P.  S. 

(C.)— DISINFECTANTS. 

Phenol  [as   a    disinfectant]  ;    Efficacy   of   ,   compared 

with  other  poisons.     Th.  Bokorny.     Chem.-Zeit.,  1906, 
30.  554 — 556. 

The  author  has  compared  quantitatively  the  effects  of 
certain  organic  poisons  on  simple  organisms  such  as  yeast. 
The  first  four  items  in  the  following  table  are  his  results, 
the  others  being  collected  for  comparison  : — 


Phenol    

Formaldehyde 

o-Hydrozybenialdehyde  . 

Acetic  acid    

i  lopper  lahthate  

Merourlc  chloride 

silver  nitrate 

i .  ,.!  acetate 

Caustic  aoda   

Potassium  permanganate. 

Chlorine  

Tannic  acid 


a  urm».  required  t„ 
kill  10  gnu*,  of  yeast. 


-0-1 
0-04 
0-26  — 0-5 

0-2     —11-4 
0-001 — 0-0025 
0-005 — HOI 
0-01  — 0-08 
0-05  —0-1 
ii-l 
11(12  — 0-05 
0-015—0-03 
0-5     —1-0 


Substances,  such  as  acetaldehyde,  which  act  as  a 
poison  to  moulds  when  present  in  sufficient  quantity, 
may  in  more  dilute  solutions  act  as  a  food,  assisting  their 
growth. — F.  Sony. 

Disinfectants   from    naphthols.     H.    Schneider.     Z.    Hvg., 
1906,  52,  534—538.     Chem.  Centr.,  1906,  1,  1680. 

The  naphthols  can  be  dissolved  in  alkali  carbonate  solu- 
tions, and  the  author  states  that  such  solutions  contain 
the  naphthol  in  the  free  state,  not  combined  with  the 
alkali,  and  have  a  considerably  greater  disinfecting  power 
than  solutions  of  alkali  naphtholates.  Dry  mixtures  of 
naphthol  and  anhydrous  sodium  carbonate  can  be  kept 
tor  any  length  of  time  without  undergoing  alteration. 
The  most  effective  mixture  is  one  containing  equimolecular 
proportions  of  naphthol  and  carbonate ;  with  such  a 
mixture,  a  1  per  cent,  solution  of  the  naphthol  is  the 
strongest  obtainable.  By  increasing  the  proportion  of 
sodium  carbonate,  more  naphthol  can  be  dissolved,  but 
the  disinfecting  power  of  the  dissolved  naphthol  is  reduced. 
The  solutions  exert  a  disinfecting  action  on  vegetative 
forms  of  anthrax,  more  than  twice  as  great  as  that  of 
"  Lysol."  Staphylococci  and  typhus  bacilli  are  destroyed 
in  a  very  short  time  by  0-5  and  1  per  cent,  solutions  of 
/3-naphthol  and  alkali  carbonate.  a-Xaphthol  has  a 
similar  action,  but  is  not  so  useful  in  practice  as 
/3-naphthol.  owing  to  its  dearer  price  and  its  inferior 
keeping  qualities. — A.  S. 


English  Patents. 

Gaseous  mixture  [Sulphur  dioxide,  <fcc]  for  extinguishing 
fire,  hilling  insects,  tic.  ;    Apparatus  for  the  production 

and   distribution   of   a .      K.    Marot,    Paris.      Eng. 

Pat.  9536,  Slay  5,  1905. 

The  claims  relate  to  improvements  in  the  apparatus 
described  in  Eng.  Pat.  14,37-2  of  1904  (this  J.,  1904,  879). 
The  improvements  consist  mainly  in  arrangements  for 
the  rapid  production  of  a  large  quantity  of  sulphur 
dioxide,  liquid  sulphurous  acid  being  employed.  The 
vaporised  acid  is  mixed  with  a  regulated  supply  of  air, 
the  cold  produced  by  the  vaporisation  of  the  acid  being 
used  to  cool  the  water-jacket  of  the  motor.  The  mixture 
of  gases  then  receives  the  addition  of  a  further  quantity 
of  heated  sulphur  dioxide  before  being  led  into  the  chamber 
where  it  is  subjected  to  the  electric  discharge  (see  original 
specification).  A  fan  is  provided  to  draw  the  mixture 
from  the  electric  chamber,  and  to  discharge  it  wherever 
required.  When  the  motor  is  only  used  for  re-aspirating 
the  mixture  of  gases  from  the  place  where  it  is  required, 
an  arrangement  is  provided,  by  means  of  which  the  water- 
jacket  of  the  motor  is  separately  cooled.  Besides  being 
heated  by  the  combustion  gases  of  the  motor,  the  heating 
chamber  is  also  supplied  with  a  source  of  heat  from  a 
series  of  Bunsen  burners.— TV.  P.  S. 

Vegetation  ;    Materials  for  the  destruction  or  retarding  of 

.     [Weed-killer.]     A.     Blackie,     Tunbridge     Wells, 

Eng.  Pat.  10,450,  May  IS,  1905. 

The  claims  of  this  patent  are  for  the  use  of  solutions  of 
boric  acid  and  soluble  borates,  or  mixtures  of  the  same  as 
weed-killers.  Other  substances  may  be  added  to  the 
solutions.— W.  P.  S. 

D* 
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(Continued  from  page  556.) 


Z.  angew. 


Cellulose  acetates  ;   Studies  on  .     H.  Ost. 

Chem.,  1906,  19,  993—1000. 
The  three  processes  for  preparing  soluble  acetates  of  cellu- 
lose which  have  been  investigated  by  the  author,  viz., 
Cross  and  Bevan's  process  by  the  action  of  zinc  acetate 
and  acetyl  chloride,  I.ederer's  process  by  the  action  of 
acetic  anhydride  and  sulphuric  acid  on  hydrocellulose, 
and  Bayer's  process  by  the  action  of  the  same  reagents  on 
normal* cellulose,  ail  "yield  the  same  product,  triacetyl- 
cellulose  C6H705(C2H30)3.  At  the  same  time,  the  author 
is  inclined  to  doubt  whether  a  triacetate  of  normal  cellu- 
lose really  exists,  and  to  regard  these  products  as  the 
triacetate's  of  a  series  of  hydrocelluloses  of  varying  degrees 
of  degradation,  the  position  of  any  member  in  the  series 
being  determined  by  the  relative  viscosity  of  its  solution, 
and  the  elasticity  of  its  films.  The  author  estimates  that 
the  relation  of  such  a  hydrocellulose  to  the  normal  cellu- 
lose mav  be  expressed  by  the  fixation  by  hydrolysis  of 
1  mol.  of  water  on  to  6  mols.  of  cellulose.  The  incipient 
hvdrolysis  of  the  cellulose  which  appears  to  be  a  condition 
necessary  for  the  esterification,  may  be  effected  either 
simultaneously,  as  in  Bayer's  process,  or  in  a  separate 
preliminary  operation,  as  in  Lederer's  process.  The 
author  contends  that  the  cellulose  acetate  obtained 
by  Cross  and  Bevan's  process  is  not  a  tetracetate 
as  asserted  by  the  discoverers,  but  a  triacetate 
identical  with  the  other  products.  The  error  which 
is  thus  stated  to  exist  in  the  latter  authors'  work 
is  attributed  to  the  fact  that  the  saponification  of  these 
esters  by  boiling  aqueous-alcoholic  potash  is  accompanied 
by  the  production  of  acids  at  the  expense  of  the  cellulose 
residue,  and  that  the  results  of  saponification  are  too 
high.  The  author  prefers  to  effect  the  hydrolysis  by  means 
of  equal  volumes  of  sulphuric  acid  and  water,  acting  in  the 
cold  for  about  48  hours,  and  to  distil  off  the  acetic  acid  in 
a  current  of  steam  for  4 — 5  hours.  The  production  of 
all  these  triacetates  is  preceded  by  the  production  of 
diacetates,  which  can  be  isolated  by  stopping  the  reaction 
whilst  still  incomplete.  The  analogy  between  the  acetate 
and  nitrates  of  cellulose  is  complete  ;  in  both  cases  the 
highest  limit  of  esterification  corresponds  with  the  substi- 
tution of  three  hydroxyl  groups  in  each  C6  unit,  the 
products  not  being  esters  of  normal  cellulose  but  of 
modified,  hvdrolysed,  or  oxidised  derivatives  of  cellulose. 

—J.  F.  B. 
English  Patent. 

Polychhranilines  T       Seu>    derivatives    of    certain    

[Substitutes  for  camphor  in  manufacture  of  celluloid]. 
Badische  Anilin  und  Soda  Fabrik.  Eng.  Pat.  8077, 
April  3,  1906.     XX.,  page  608. 

United  States  Patent. 

Paper  ;    ]Vatermarking  of .     W.  K.  Trotman,  Wood 

Green.     U.S.  Pat.  821,206.  May  22,   1906. 
See  Eng.  Pat,  13,184  of  1905 ;  this  J.,  1905,  1320.— T.  F.  B. 

French  Patents. 

Cellulose  preparations;  Apparatus  for  boiling  impure 
liquids,  especially  those  which,  during  the  heating,  deposil 
sediment  or  solid  matter  of  any  kind,  and  in  particular 
.     H.  Kestner.     Fr.  Pat.  361,248.  Dec.  4,  1905. 

The  liquid  to  be  evaporated  is  heated  in  a  number  of  tubes 
set  at  a  slight  angle  to  the  vertical.  The  upper  ends  of 
these  tubes  open  out  into  a  wide  vessel,  and  the  lower  ends 
communicate  by  means  of  a  wide  bent  pipe  with  a 
horizontal  cylindrical  vessel,  which  is  joined  by  another 
wide  vertical  pipe  to  the  upper  vessel.  The  liquid  rises 
through  the  heating  tubes,  carrying  with  it  the  solids 
separating  out,  which  are  buoyed  up  by  bubbles  of  steam. 
On  emerging  into  the  upper  vessel,  these  bubbles  break, 
and  the  liquid  plus  suspended  matter  falls  through  the 
wide   vertical    pipe   into   the   lower   cylinder,    where   the 


suspended  matter  collects,  the  liquid  again  circulating 
upwards  through  the  heating  tubes,  and  being  further 
concentrated. — A.  G.  L. 

Soap ;    Manufacture  of  a  dry ,  from    colophony  and 

soda     [for    paper     sizing].     M.     Douxami.     Fr.     Pat. 
361,154,  Dec.  29,  1905.     XII.,  page  596. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

(Continued  from  page  560.) 

Aconitine     and    aconine    from  Aconitum     napellus.     H. 
Schulze.     Arch.    Pharm.,    1906,   244,    136—159. 

The  author  gives  a  complete  historical  survey  of  previous 
investigations  of  aconitine  and  aconine.  The  author 
used  aconitine  obtained  from  Aconitum  napellus,  and  after 
crystallising  from  methyl  alcohol  the  m.pt.  was  197° — 
198°  C.  Analyses  of  the  base  and  its  derivatives  point 
to  the  formula  C34H47X0U,  or  CmHuNO,,.  The  base 
was  hydrolysed  by  heating  under  6 — 7  atmospheres  pres- 
sure in  an  autoclave,  when  there  was  an  85  per  cent,  yield 
of  aconine.  Aconine  hydrochloride,  C^H^gNOg.HCl^B^O, 
or  Co5H41X09,HCl,2H„0,  melted  at  175°— 176°  C.  The 
hydrobromide,  B,HBr,lJH20  (taking  B,  as  alkaloid 
base)  melted  at  225°  C.  Aconine  contains  one  X- 
methyl  group  and  four  methoxyl  groups.  Although 
a  tertiary  base,  it  does  not  react  with  methyl  iodide 
or  methyl  sulphate.  The  free  hydroxyl  groups  are 
alcoholic  in  character,  not  phenolic.  By  treating  aconine 
with  acetvl  chloride,  tetra-acetvlaconine,  CjaH^XO^,  or 
C33H47X09,  m.pt.  231°— 232°  C,  is  obtained.  The 
author  finds  that  tetra-acetylpikraconitine  (  =  triacetyl- 
aconitine)  m.pt.  207° — 208°  C,  gives  an  amorphous  gold 
salt  of  normal  constitution.  If  aconitine  be  heated  with 
methyl  alcohol  in  a  sealed  tube  to  120° — 130°  C,  a 
methoxyl  group  takes  the  place  of  the  acetyl  group.  The 
hydrobromide  of  the  new  base,  C33H47NO10,HBr,3H20, 
melts  at  188°— 189°  C.  The  hydrochloride,  B,HC1,3H20, 
melts  at  190°  C.  On  heating  this  base  with  water  for  24 
hours  to  150° — 160°  C,  it  decomposes  into  benzoic  acid, 
methyl  alcohol,  and  aconine.  The  author  considers  that 
the  acetyl  and  benzoyl  groups  in  aconitine  are  in  neigh- 
bouring positions.  Aconitine  is  stable  to  permanganate 
in  acid  solution.  By  oxidation  with  chromic  acid  a  small 
quantity  of  a  base  was  obtained,  together  with  a  larger 
proportion  of  a  substance  possessing  acid  and  basic  proper- 
ties. The  hydrochloride  of  the  base,  C24H37NOs,HCl,3H20, 
or  C24H35X08,HC1,3H„0,  melted  at  213°  C.  It  is  oxidised 
by  permanganate  in  acid  solution. — F.  Shdn. 

Aconitine   and     aconine     from     Aconitum     napellus.     H. 
Schulze.     Arch.  Pharm.,  1906,  244,  165—196. 

IS  this  paper  the  author  gives  the  experimental  details 
of  the  results  recorded  in  a  previous  paper  (see  previous 
abstract).  The  analytical  figures  and  the  melting  point  of 
the  aconitine  obtained  by  the  author  from  the  roots  of 
Aconitum  napellus  agree  with  those  obtained  by  Freund 
and  Beck  (this  J.,  1904,  1042).  A  crystallographic  examina- 
tion of  aconitine  was  made.  From  his  results  the  author 
concludes  that  the  aconitine  obtained  by  Dunstan  from 
English  aconite  root  is  identical  with  the  German  crystal- 
line aconitine.  This  is  opposed  to  the  view  recently 
expressed  by  Dunstan  (this  J.,  1905,  1252). — F.  Shdn. 

Ephedrine ;     Conversion    of into    pseudo-ephedrine. 

E.  Schmidt.  Arch.  Pharm.,  1906,  244,  239—240. 
Ephedrine  can  be  converted  into  pseudo-ephedrine  by 
heating  with  25  per  cent,  hydrochloric  acid  on  the  water- 
bath  for  12  hours.  The  transformation  is  not  complete, 
but  good  yields  of  pseudo-ephedrine  are  obtainable.  The 
pseudo-ephedrine  thus  produced,  is  chemically,  optically, 
and  crystallographically  identical  with  the  natural  base. 
Whilst  ephedrine  is  laevo-rotatory,  pseudo-ephedrine  is 
more  strongly  dextro-rotatory.  Both  substances  on 
exhaustive  methylation  yield  an  unsaturated  alcohol, 
CoHoOH,    but    the  alcohols  differ  in  their  boiling  points. 

— F.  Shdn. 
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fc;    Pretence  of  an  odorous  ketone,  muskone  in . 

Schimmel's  Report,  May,  1900,  94—96. 

800  orms.  of  musk,  when  submitted  to  prolonged  distilla- 
tion with  Bteara,  gavo  14  per  cent,  oi  strong  Bmelling 
brown  oil  on  shaking  out  the  aqueous  distillates  with  ether, 

and    evaporating  the  solvent.     The  chief  constitui  i 
this  oil   is  a    ketone.     This  was  isolated  by  saponil 

:  u  nil  water,  in  order  t"  ivm..\  efatl 
and  fats,  and  then  subjecting  it  to  fractional  distillation 
umler  -  nun.  pressure,  when  the  ketono  distilled  at 
[42°  — 143°  (.'.  It  forms  a  viscous  colourless  oil  with  an 
intense  and  pure  musk  odour.  Under  75-'  mm.  pressure  it 
boils  at  327°— 330°  C.  ;  sp.  gr.  at  15°  C.  O-'J-JGS  ;  aD=— 10° 
0:   u" '  = — 1.47900;    soluble  in  alcohol  in  all  proportions. 

jives  analytical  6gures  agreeing  with  the  formula 
i  i  ,H„gO  or  C16H30O.  It  forms  crystalline  compounds 
with  Tiydroxylamine  and  with  semicarbazide  ;  the  semi- 
carbazone,  purified  by  recrvstallisation  from  alcohol,  has 
the   m.   pt.   133s— 134°   C.     The  tine  white  prisms  of  the 

.iearbazono  are  absolutely  odourless,  but  develop  the 
powerful  odour  of  muskone  when  a  trace  is  heated  with 
dilute  sulphuric  acid.  Muskone  is  considered  to  be  the 
sole  odorous  principle  of  value  in  musk,  other  odorous 
bodies  present  being  unpleasant. — J.  O.  B. 


Oils  of    Calician 

Essential  . 

36—39 ;  43. 


fennel    and    Laurus    mdbilis    leaves  i 
Schimmel's     Report,      May,     190G, 


In  addition  to  the  previously  recorded  constituents  of 
fennel  oil,  camphene  and  a-phellandrene  have  been 
detected,  together  with  traces  of  basic  constituents  in 
the  first  portion  of  the  distillate.  A  small  quantity  of 
aldehydes  was  also  found.  Cymene,  stated  by  Tardy 
to  occur,  was  not  present  in  the  oil  examined. 

Linalool  and  eugenol  methyl  ether  are  added  to  the 
number  of  the  constituents  of  oil  of  sweet  bay  leaves. 

—J.  O.  B. 

Aluminium   phenolale.     A.    X.    Cook.     J.    Amer.    Chem. 
Soc,  1906,  28,  608—617. 

The  best  method  of  preparing  aluminium  phenolate  is  to 
heat  from  100  to  500  grms.  of  phenol  in  a  flask  attached 
to  a  reflux  condenser,  and  to  add  the  aluminium  gradually 
in  the  form  of  strips.  An  analysis  showed  that  the 
phenolate  contains  9-3  per  cent,  of  aluminium,  a 
quantity  somewhat  larger  than  that  calculated  for 
the  formula  A1(0C6H5)3,  and  probably  due  to  the 
high  temperature  resolving  some  of  the  aluminium 
phenolate  into  aluminium  oxide  and  phenyl  ether. 
Aluminium  phenolate  is  a  translucent,  brittle  solid,  which 
keeps  fairly  well  in  closed  vessels.  It  melts  at  265°  C, 
has  a  sp.  gr.  of  T23,  and  is  soluble  in  chloroform,  carbon 
bisulphide,  aniline,  carbon  tetrachloride,  and  acetone  and  in 
methyl,  ethyl,  and  amyl  alcohols,  if  these  be  entirely 
free  from  water.  It  is  also  soluble  in  hot  benzene, 
toluene,  and  xylene.  Water  decomposes  aluminium 
phenolate  with  the  evolution  of  heat,  various  hydrates 
being  formed  according  to  the  temperature  of  the 
solution  :  bromine  decomposes  it,  tribromophenol 
and  tribromophenol  bromide  being  formed.  When 
treated  with  nitric  acid,  aluminium  phenolate  yields 
orthonitrophenol,  1.2.4-dinitrophenol,  and  picric  acid,  the 
quantities  of  each  produced  depending  on  the  concen- 
tration, the  temperature,  and  the  time  employed  in 
the  reaction.  Aluminium  phenolate  dissolves  in  an- 
hydrous alcohol  without  evolution  of  heat.  On  adding 
a  little  water,  a  bulky  precipitate  of  aluminium  alco- 
holate,  Al(OC2H5)3,  is  thrown  down,  the  alcohol  radical 
simply  taking  the  place  of  the  phenyl.  A  similar  reaction 
takes  place  in  the  case  of  ether.  Hydrochloric,  sulphuric, 
and  hydrofluoric  acids  decompose  the  compound,  phenol 
being  liberated  and  the  corresponding  aluminium  salts 
formed.  Acetic  acid  attacks  it  but  slowly,  and  the 
weaker  organic  acids  have  no  action  on  it.  By  distilling 
aluminium  phenolate,  a  small  quantity  of  benzene, 
phenol,  a  varying  amount  of  phenyl  ether,  and  some 
higher  boiling  substances  are  obtained.  (See  also  Gladstone 
and  Tribe,  Chem.  Soc.  Trans.,  1881,  9.)— W.P.  S. 


Mercury  oxyeyanide.     K.    Holdermann,     Arch,    rharm., 
1906,   244,    133—136. 

The  author  considers  that  the  formula  CN.Hg.O.Hg.CN 
well   represents  the   constitution  of  solid   mercury   oxy- 
eyanide.    In  solution,   a  molecule  of  water  is  taken  up, 
md     a   hydroxycyanidi       it 
dissociates  into  hydroxy!  ion  and  the  complex  ion,  SgCN. 

Mercury  oxycyai  readil;    pre  pa  red  by  a  mi  thod 

suggested  by  Prussia  (Qazz.  chim.  ital.,  1898,  28,  II.,  110). 
125  grms.  of  mercuric  acetate  and  I   mercuric 

cyanide  are  dissolved  in  about  a  litre  of  boiling  water. 
On  adding  N/1  -caustic  soda  solution  till  the  liquid  is 
alkaline  to  phenolphthaleln,  a  crystalline  precipitate  of 
mercury  oxyeyanide  is  formed. — F.  Shu.v 

Bismuth    chloride ;     Xew    organic    double    salts    of    

L.  Vanino  and  F.  Hartl.  Arch.  Rharm.  1906,  244, 
216—220. 
BlSMTJTH  chloride  is  dissolved  in  alcohol,  acetone,  or  ether, 
and  the  solution  made  clear  by  the  addition  of  a  little 
hydrochloric  acid.  This  solution  is  heated,  and  a  hot 
concentrated  solution  containing  a  molecular  proportion 
of  a  base  is  then  added.  The  double  salts  are  imme- 
diately precipitated.  Diphenylamine  bismuth  chloride., 
(C6HS)2XH,  BiC'l3.  forms  well-defined  monoclinic  crystals. 
p-Xitrosodiphenylamine  bismuth  chloride,  (C6H5)2X.XO, 
BiCl3,  comes  down  as  dark  crystals.  2  Xitrosodtmethyl- 
aniline-3-bismuth  chloride,  2C6H4.XO.X(CH3)2,  3BiCl3,  is 
a  microcrystalline  powder.  Aldehyde  ammonia  bismuth 
chloride,  (CH3.CH.XH)3,  3EiCl3,  is  obtained  as  a  yellowish- 
brown  precipitate.  Mcthulamine  hydrochloride  bismuth 
chloride,  3CH3XH2HC1,  2BiCl3,  forms  long  hexagonal 
needles.  Rheumatine  bismuth  chloride,  t'34Hri)X207, 
2BiCl3,  forms  small  matted  needles.  Quinaphenine  bisi 
muth  chloride,  2C6H6XH.CO.O.C20H23X2O,  5BiCl3,  is 
obtained  as  a  yellow  precipitate.  Piperazine  bismuth 
chloride,  2C4H10X„,  3BiCl3,  forms  small  quadratic  crystals. 

— F.  Shd.w 

Phosphorus ;    Bologna  .      L.  Vanino.    J.  pr.  Chem., 

1906,  73,  446—448. 
Phosphorescent  calcium  sulphide  or  zinc  sulphide,  laid 
on  black  paper  which  covers  a  photographic  plate,  affects 
the  plate  ;  but  if  it  be  contained  in  a  celluloid  case  it  is 
without  action.  Since  a  radio-active  lead  preparation 
affects  the  plate  almost  equally  whether  laid  directly 
on  the  black  paper  or  contained  in  the  celluloid  case, 
it  appears  that  celluloid  is  transparent  to  the  (5-  or  y-radia- 
tion,  and  the  action  of  the  phosphorescent  sulphide  is 
not  due  to  the  emission  of  these  rays,  but  possibly  to 
minute  quantities  of  hydrogen  sulphide,  which  penetrate 
the  black  paper. 

The  author  finds  that  in  preparing  phosphorescent 
calcium  sulphide,  the  presence  of  calcium  fluoride  in  the 
mixture  enables  a  good  phosphorescent  preparation  to 
be  obtained  at  a  much  lower  temperature  than  without  it. 
He  also  finds  that  a  mixture  which  on  heating  only 
produces  a  small  proportion  of  the  sulphide,  or  a  mixture 
of  the  sulphide  with  a  considerable  proportion  of  inert 
substance    may  show  a  very  strong  phosphoresence. 

— j.  t.  r>. 

Oil    of    mustard ;     Determination   of    allyl    isothiocyanale 

in     essential .      Schimmel's      Report.      XXIII.. 

page  610. 

Chloroform ;      Determination    of    alcohol     in     .     M. 

Xicloux.     XXIII.,    page    611. 

English  Patents. 

Aminobenzoic  acid  alkamine  esters  and  derivatives  thereof  ; 

Manufacture     of     .     O.     Imray,     London.     From 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst-am-Main,  Germany.  Eng.  Pat  17,162.  Aue. 
24,  1905. 

The  new  aminobenzoic  acid  alkamine  esters  are  stated  to  be 

valuable  local  anaesthetics.     The  esters  are  produced  by 

:    reducing  nitrobenzoic  acid  alkamine  esters,  by  reducing  azo 

and  azoxybenzoic  acid  alkamine  esters,  by  heating  amino- 


608 


&.   XX— FINE  CHEMICALS.  ALKALOIDS,  ESSENTIAL  OILS,  &  EXTRACTS. 


[June  30,  1906. 


benzoic  acid  esters  with  alkaniines,  by  treating  amino- 
benzoic  acids  with  alkamines  according  to  the  well-known 
methods  for  the  manufacture  of  esters,  or  by  heating 
aminobenzoie  acid  esters  of  halogen  substituted  alcohols 
with  ammonia,  or  primary  and  secondary  amines. 

"  — F.  Shdn. 

Polyehloranilines  7      Xeic    derivatives    of    certain    . 

[Substitutes  jor  camphor  in    manufacture  of  celluloid]. 

J.    Y.   Johnson,    London.     From   the   Badische   Anilin 

und   Soda   Fabrik,    Ludwigshafen-on-Rhine,    Germany. 

Eng.  Pat  8077,  April  3,  1906. 
This  invention  relates  to  the  manufacture  of  a  new 
class  of  alkvl-acvl  derivatives  of  polyehloranilines 
containing  three  or  more  atoms  of  chlorine,  two  of  which 
are  in  the  ortho  positions  to  the  amino  group.  These 
new  derivatives  can  be  obtained  by  the  action  of  an  acid 
chloride  or  acid  anhydride  on  the  corresponding  alkyl 
derivatives.  Or,  the  alkali  salts  of  the  acyl  compounds 
can  be  treated  with  a  halogen  alkyl  compound.  The 
new  compounds  of  this  class  can  be  used  as  substitutes 
for  camphor  in  the  production  of  substances  like  celluloid. 
The  methods  of  preparation  of  the  following  derivatives 
are  described  in  this  patent ;  s-niethyl-acetyl-trichlor- 
anilide,  m.pt.  S9°— 90°  C.  ;  s-mono-ethvl-acetyl-trichlor- 
anilide,  m.pt.  50° — 51°  C.  ;  s-ethyl-benzoyl-trichloranilide, 
m.pt.  127° — 128°  C.  ;  as-ethvl-acetvl-tetraekloranilide, 
N(C2H5)(C„H30):Cl:Cl:Cl:Cl  =  l:2":3:4:6,'m.pt,  73°— 74°  C.  ; 
ers-niethyl-acetyl-tetrachloranilide,  m.pt.  96° — 97°  C.  ; 
«-benzyl-acetyl-tetrachloranilide,  m.pt.  97°  C.  ;  benzyl- 
benzovl-tetrachloranilide,  m.pt.  134"  C.  ;  s-benzyl-acetyl- 
trichloranilide,  m.pt.  61°  C— F.  Shdn. 

Phosphoric  acid  :    Manufacture  of  an  officinal  preparation 

of  .     J.  Xicolatdi,  Paris.     Eng.  Pat.   15,118,  July 

22,  1905. 
A  preparation,  stated  to  be  solid  and  quite  stable,  and 
containing  free  phosphoric  acid,  is  obtained  by  mixing 
phosphoric  acid  with  milk  sugar,  adding  sufficient  gum 
arabic  to  give  the  mixture  the  necessary  consistency, 
adding  a  further  quantity  of  phosphoric  acid,  macerating 
the  mixture  for  a  few  hours,  granulating,  and  finally 
drying  the  product  at  45° — 50°  C.  The  most  suitable 
proportions  are  given  as  100  c.c.  of  phosphoric  acid, 
37-5°  B.,  for  each  kilo,  of  milk  sugar.— T.  F.  B. 

United  States  Patents. 

Alkamine  ester  [of  alkylaminobenzoic  acids].  F.  Stolz  and 
B.  Reuter,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius  und  Briining,  Hochst  on  the  Maine,  Germany. 
U.S.  Pat.  820,830,  May  15,  1906. 

See  Eng.  Pat.  17,162  of  1905  ;  preceding  these.— T.F.B. 

Benzoylsuccinulperoxide  and  process  of  making  same. 
A.  C.  Houghton,  Syracuse,  N.Y.  U.S.  Pat.  821,291, 
May  22,  1906. 

Benzoylsucctnyl  peroxide  is  a  monobasic  compound, 
obtained  by  the  action  of  benzoic  peracid  on  succinic 
anhydride ;  it  is  a  colourless,  crystalline  substance, 
possessing  an  aromatic  odour  and  powerful  germicidal 
properties.  It  is  soluble  in  alcohol,  benzene  and  chloro- 
form, and  insoluble  in  petroleum  spirit ;  its  m.pt.  is  96°C. 
It  is  slowly  decomposed  by  water  into  benzoic  peracid 
and  succinic  acid. — T.  F.  B. 

Dialkylbarbituric   acids ;     Process   of   making   .     W. 

Traube,  Berlin.     U.S.  Pat.  822,165.  May  29,   1906. 

See  Eng.  Pat.  14,161  of  1905;  this  J.,  1905,  1188.— T.F.B. 
German  Patents. 

Anhydrides    cf    monobasic    organic    acids ;     Process    of 

pnparitig .     Yerein    f.     Cheni.     Industrie.      Ger. 

Pat.  167,304,  June  26,  1902.  Addition  to  Ger.  Pat. 
161,882,  March  30,  1902  (this  J.,  1905,  1323). 
The  mixture  of  alkali  salt  and  alkaline  earth  salt  is  treated 
with  a  mixture  of  sulphur  dioxide  and  chlorine,  instead 
of  with  sulphuryl  chloride.  In  presence  of  traces  of 
moisture,  a  small  quantity  of  organic  acid  is  liberated, 


which  acts  as  "  contact  material  "  for  the  formation  of 
sulphuryl  chloride  ;  the  apparatus  is  cooled  externally 
during  the  process,  and  the  anhydride  finally  isolated  by 
distillation.  (See  also  Ger.  Pat."  163,103;  this  J.,  1906, 
392).— T.  F.  B. 

Haemoglobin  preparation    of    the  colour  of  arterial  blood ; 

Process  for  producing  a  stable,  palatable .     Kalle 

und  Co.,  A.-G.     Ger.  Pat.  167,081,  Oct.  16,  1903. 
A  current  of  sterilised  air  at  the  ordinary  temperature  is 
blown    through    an    ethereal    solution    of     ha?moglobin, 
obtained  by  extracting  defibrinated  blood  with  ether. 

— T.  F.  B. 

Aldehydes,  alcohols,  and  [fatty]  acids ;  Process  of  producing 

.     Chem.    Fabr.    Florsheim,    Dr.    H.    Xoerdlinger. 

Ger.  Pat.  167,137,  Jan.  16,  1904. 

The  liquid  products  obtained  by  passing  air,  oxygen,  or 
ozonised  air  through  oils  or  fats  are  treated  by  any  known 
method  for  the  isolation  of  the  acids,  alcohols,  and  aide 
hydes  which  they  contain  ;  the  aldehydes  and  alcohols 
are  said  to  include,  amongst  others,  those  of  the  C6  series, 
hitherto  only  obtained  with  difficulty.  The  products  are 
stated  to  be  applicable  to  medicine,  perfumery,  &e. 

— T.  F.  B. 

Hydrory-derivatives  of  the  benzene  series  and  their  substitu- 
tion   products  ;      Process    for    preparing    .     Soc. 

Chim.  des  Usines  du  Rhone,  St.  Gilliard,  P.  Monnet,  et 
Cartier.     Ger.  Pat.  167,211,  Jan.  30,  1904. 

Hydroxy-compounds  of  the  benzene  series  are  easily 
obtained  by  heating  an  aqueous  solution  of  the  corre- 
sponding diazonium  salt  and  copper  sulphate  ;  the  diazo- 
nium  compound  may  be  slowly  added  to  a  boiling  aqueous 
solution  of  copper  sulphate,  the  temperature  being 
maintained  by  direct  heat,  or  by  passing  a  current  of 
steam  through  the  solution. — T.  F.  B. 

p-Dialkylaminobenzhydralamines  ;    Process  for  preparing 

.     E.   Merck.     Ger.   Pat.    167,463,  Feb.  20,   1904. 

Addition  to  Ger.  Pat.  167,462,  Jan.  9,  1904. 

P-Dialkylaminobenzhydralamines  are  produced  by 
the  action  of  potassium  phthalimide  on  the  halogen  acid 
esters  of  p-dialkylaminodiphenylcarbinols,  the  phthalic 
acid  radical  being  subsequently  eliminated,  preferably  in 
ammoniacal  solution.  The  yield  is  stated  to  be  considerably 
higher  than  when  ammonia  is  used  in  place  of  phthalimide. 

— T.  F.  B. 

Copaiba  balsam  ;■    Process  for  preparing  neutral  prepara- 
tions from  .     Knoll  und  Co.     Ger.  Pat.    167,170, 

May  29,  1904. 
Copaiba  balsam,  or  the  resinous  saponifiable  product  from 
which  the  illurinic  acid  has  been  extracted,  is  converted 
into  a  neutral  substance,  insoluble  in  alkali,  by  esterifi- 
cation  or  by  acidylation,  e.g.,  with  acetic  anhydride, 
benzoyl  chloride,  &e.  The  product  is  said  to  possess 
no  irritant  properties,  and  not  to  be  decomposed  in  the 
digestive  tract.— T.  F.  B. 

Aminoguanidine  ';    Process  of  preparing  from  nitro- 

guanidine.     C.  F.   Boehringer  und  Soehne.     Ger.  Pat. 
167,637,  Aug.  17,  1904. 

Aminoguanidine  may  be  obtained  by  the  electrolytic 
reduction  of  nitroguanidine  in  a  neutral  suspension,  using 
a  tin  cathode  ;  other  cathodes  may  be  employed,  pro- 
vided that  tin  powder  or  a  tin  salt  be  present. — T.F.B. 

Cyanamide    and    urea  ;•     Process    for    preparing    acidyl 

derivatives  of .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Ger.  Pat.  167,138,  Dec.  6,  1904. 

By  the  action  of  cyano-  or  halogenated  acetic  esters  on 
cyanamide.  cyano- acetyl  cyanamide,  CN.CHn.CO.XH.^'N. 
is  produced  ;  in  the  case  of  most  monoalkylcyanamide 
derivatives,  however,  an  acidylurea  derivative  is  formed, 
eg.,  with  methylcyanamide,  the  following  reactions  take 
place — 

NC.CHoCOOH  +NC.XH.CH,  = 
NC.CH;.C0.N:C(0H)XH.CH,= 
NC.CICCO.NH.CO.NH.CH,.         — T.  F.  B. 
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PROCESSES. 
(' 'onlinued  from  /"';/'   '""! 

I'n,.i  tSH     PATENT. 

Photographic  pictures;    Impts.  in .  in  the  process  of 

making  them,  and  in  sensitive  plates  therefor.  G.N. 
Pifer,  Cleveland,  U.S.A.  Eng.  Pat.  22,735,  Nov.  6, 
1905. 

See  U.S.  Pats.  S04.038  anil  S04.039  of  1905  ;  this  J..  ! 

1255.  -T.  F.  B. 

United  States  Patents. 

natural  colours  ,  Process  for  the  production 

of .     .1.   Szczepanik,    Vienna.     U.S.    Pat.  8'21,200, 

May  22,    1900. 

See  Eng.  Pat.  10,812  of  1902  ;  this  J.,  1902, 1097.— T.  F.  B. 

Photographic    sensitif<    emulsions:     Base  or   support  for 

.     J.   Findlav.   Ilford.   Assignor  to  Bromar,  Ltd., 

London.     U.S.  Pat.  822,107,  May  29,  1900. 

See  Eng.  Pat.  5948  of  1904  ;   this  J.,  1905,  512.— T.  F.  B. 

French  Patents. 

Lighting  compositions  for  photograph//  in  artificial  light  ; 

Preparation    of .       Soc.     Anon,    des    Plaques    et 

Papiers  Photographiques  \.  I.umicre  et  aes  tils.  First 
Addition,  dated  March  21,  1905,  to  Fr.  Pat.  300,588, 
March  2,  1905. 

The  use  of  antimony  chromate  (1  part)  mixed  with 
magnesium  powder  (2  to  3  parts)  is  especially  claimed  in 
this  addition.  It  is  further  specified  that  two  or  more 
of  the  chromates  named  in  the  principal  patent  (see  this 
J.,  1900,  500)  may  be  added  to  magnesium,  or  to  a  mixture 
of  magnesium  and  aluminium. — T.  F.  B. 

Lighting  compositions  for  photography  in  artificial  light  ; 

Preparation    of .      Soc.     Anon,     des    Plaques    et 

Papiers  Photographiques,  A.  Lumiere  et  ses  fils.  Second 
Addition,  dated  March  22.  1905,  to  Fr.  Pat.  3G0.5SS, 
March  2,   1905. 

Oxides  of  copper,  iron,  cobalt.  &c,  obtained  by  heating 
the  nitrates  or  other  neutral  salts  of  acids  possessing  an 
oxidising  action,  may  replace  the  chromates  in  the  princi- 
pal patent  (this  J..  1900,  560)  to  form  lighting  compositions 
which  burn  rapidly,  giving  Mashes  of  great  actinic  power. 
but  making  slightly  more  noise  and  smoke  than  those 
prepared  with  chromates.  The  proportions  used  are  one 
part  of  magnesium  and  one  to  two  parts  of  the  metal 
oxide.— T.  F.  B. 

XXIL -EXPLOSIVES,  MATCHES,  Etc. 

(Continued  from  page  561.) 

Explosion  of  nitroglycerin  in   waste  acid ;  Circumstanrr  .- 

attending     an  ,  which     occurred    at    the     chemical 

works  of  Messrs.  F.  II'.  Berk  and  Co..  Ltd.,  at  Abbey 
Mills.  Stratford '-6y- Bote .  in  the.  Countu  of  Essex,  on 
Jan.  15,  1900.  By  Capt,  J.  H.  Thompson,  H.M.  Chief 
Inspector  of  Explosives. 

A  QUANTITY  of  waste  acid  from  the  manufacture  of 
nitroglycerin  had  been  sent  from  the  factory  of  the 
Explosive  and  Chemical  Products  Co.  for  denitration, 
and  the  plug  of  one  of  the  drums  was  being  loosened  by 
hammering,  when  a  violent  explosion  occurred,  killing  a 
workman.  The  cause  of  the  explosion  is  traced  to  the 
presence  of  a  film  of  nitroglycerin  on  the  surface  of  the 
acid,  separation  having  probably  occurred  during  transit. 
The  acid  had  not  been  allowed  to  stand  in  after-separ- 
ators, but  to  prevent  separation  of  the  dissolved 
nitroglycerin.  2 — 3  per  cent,  of  water  had  been  added,  a 
precaution  which  has  been  looked  on  by  many  as  sufficient. 
Since  the  behaviour  of  waste  acid  under  varying  conditions 
of  cold  is  not  definitely  known,  experiments  were  carried 


..■it  tor  R.M,  iii  pectoi  al  w.iiiii.im  Abbey  and  Ardeer, 
which  indicate  thai   even   aftei    long     tandine    in  after- 
potato)      i  rable  quantity   <>i  nitroglycerin  ■.till 

remains  in  solution,  which  is  apl  to 
the  temperature.      The  addition  of  watei  to   keep 

the  nitroglycerin  in  solution,  but  as  much  cent, 

,.t  water  should  be  added  to  pn  vea\  separation  on  <  "'ling. 
For  safety,  however,  nitroglycerin  ■-  nould  not 

be  transported  until  il  has  tir~t  been  denitrated  by  the 

action  of  heat. — B.  J.  S. 

English  Patents. 

Smokeless  powders;    Impts.  in .     A.  T.  Cocking  and 

Kynoch,  Ltd.,  Birmingham.     Eng.  Pat.  15,565,  July  29, 
1906. 

CLAIM  is  made  for  the  use  of  olive  oil  as  an  ingredient 
of  propellants  to  lower  the  temperature  of  combustion, 
together  with  vaseline,  if  necessary,  to  diminish  the  rate 
of  burning.  Thus,  in  the  manufacture  of  cordite,  the 
usual  5  per  cent,  of  vaseline  is  replaced  by  a  mixture  of 
3-75  per  cent,  of  vaseline  and  2-5  per  cent,  of  olive  oil. 
It  is  stated  that  the  resulting  powder  possesses  great 
stability.— B.  J.  S. 

Smokeless  powders  ;    Impts.  in .     A.  T.  Cocking  and 

Kynoch.    Ltd.,    Birmingham.     Eng.    Pat.    15,566,   July 
29,  1905. 

An  alkali  carbonate  or  alkaline-eaith  carbonate  is  intro- 
duced into  a  propellant  in  order  to  neutralise  the  acid  pro- 
ducts of  combustion,  and  lubricate  tne  gun-barrel.  In  the 
case  of  potassium  and  sodium  carbonates,  excessive  smoke 
is  produced,  whilst  with  barium,  strontium,  and  calcium 
carbonates,  the  lubricating  effect  is  not  so  good.  By  using 
a  mixture  so  that  the  residue  on  explosion  contains  2-80 
per  cent,  of  barium  carbonate  and  0-55  per  cent,  of  potas- 
sium carbonate,  it  is  possible  to  combine  the  useful 
properties  of  both  carbonates.  This  is  best  accomplished 
by  incorporating  into  the  powder  4  per  cent,  of  barium 
tartrate  and  0-9  per  cent,  of  potassium  tartrate  in  a  very 
fine  state  of  division. — B.  J.  S. 

Noxious  or  poisonous  fumes,  or  gases,  in  blasting  opera- 
tinus  ;    Means  for  neutralising  the  in  mines  and 

the  like.     H.  Walker.   Knights,  Transvaal.     Eng.  Pat. 
24,002,  Nov.  21,  1905. 

Ten  pounds  of  potassium  permanganate,  1  drm.  of  potas- 
sium chlorate,  if  used  in  the  form  of  fine  crystals,  or  2  drms. 
if  used  in  the  form  of  powder,  and  A  to  1  drm.  of  ammonium 
chloride,  are  intimately  mixed,  and  made  up  into  cart- 
ridges. These  cartridges  are  placed  in  the  blasting- 
holes  together  with  the  dynamite,  &c,  one  J-lb.  cartridge 
of  the  mixture  being  used  for  every  five  \-\b.  dynamite 
cartridges.  The  function  of  the  potassium  chlorate  is  to 
act  as  detonator  to  the  permanganate  in  the  mixture. 

—A.  G.  L. 

United  States  Patent. 

Blasting-powder.     B.    Eberle.    Passaic,    X.J.     U.S.    Pat. 
820,854.   May   15,    1906. 

This  invention  relates  to  a  blasting  compound  consisting 
of  4  lb.  of  saltpetre,  1A  lb.  of  potassium  chlorate,  1A  lb. 
of  sugar,  3  oz.  of  phosphorus,  J  lb.  of  sulphur,  and  A  lb. 
of  "  manure." — B.  N. 


XXHL— ANALYTICAL  CHEMISTRY. 

(Continued  from  page  563.) 

APPARATUS,  ETC. 

Electrochemical    analysis ;     A    simple    form    of    rotating 

electrode    for    .     F.     M.     Perkin.     Faraday    Soc. 

Trans.,    June    12,    1900.     [Advance    proof.] 

Two  concentric  coils  of  platinum-iridium  wire  of  1  mm. 
thickness  serve  as  electrodes,  the  central  cathode  being 
rotated.  Nickel  wire  cathodes  have  also  been  used  with, 
some  success. — B.  S.  H. 
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English  Patent. 
Apparatus  for  use  in  analysing . 


Gas  :   Apparatus  lor  use  m  analysing .       E.  Sehatz, 

Frankfort  on  Maine.  Germany.  Eng.  Pat.  23,466, 
Dec  T.  1905.     Under  Int.  Conv.",  Dec.  7,  1904. 

See  Fr.  Pat.  359,352  of  1905  ;  this  J.,  1906.  394.— T.  F.  R. 


INOBGANIC— QUALITATIVE. 

Nickel;    Detection  of .     New  reaction.     C.  Reiehard.    ' 

Chem.-Zeit.,  1906.  30.  556—557. 
The  substance  is  mixed  with  dry  methylamine  hydro-  i 
chloride  or  a  few  drops  of  its  concentrated  solution,  and 
the  mixture  heated  carefully  in  a  small  porcelain  capsule 
until  white  fumes  are  evolved.  A  deep  blue  colour  slowly 
develops  which  disappears  on  cooling,  and  appears  again 
on  reheating  as  long  as  any  methylamine  remains.  Cobalt 
under  similar  circumstances  gives  a  dark-blue  colour, 
but  this  does  not  disappear  immediately  on  cooling,  a 
behaviour  which  is  characteristic  of  nickel.  The  reaction  is 
extremely  delicate. — F.  Sodn. 

Tin  ;    Detection  of ,  in  woollen  goods.     D.  Paterson. 

J.  Soc.  Dyers  and  Col.,  1906,  22,  189—190. 
The  method  consists  in  examining  the  strongly  heated  ; 
ash  of  the  woollen  thread  or  fabric  for  any  appearance  of  a 
characteristic  indigo-blue  iridescence  or  metallic  reflex. 
It  has  been  possible  to  detect  by  this  test  the  presence 
of  tin  in  a  small  thread  of  olive-coloured  carpet  yarn 
weighing  only  0-01  grm.,  and  containing  about  0-00015 
grm.  of  tin. — D.  B. 

INORGANIC— QUANTITA  TI  YE. 

Precipitates    suspended    in    liquids  ;     Pyknometric    deter- 
mination of  weight  and  volume  of .     H.  Gillot  and 

A.  Grosjean.  Bull.  Assoc.  Chim.  Sucr.  Dist.,  1906, 
23,  1148— 1166. 
Alt.  methods  for  the  pyknometric  determination  of  the 
volume  or  weight  of  precipitates  suspended  in  any  liquid, 
require,  as  a  necessary  condition,  that  there  should  be  no 
selective  accumulation  or  absorption  of  any  of  the  dis- 
solved substances,  or  solvent,  on  the  surface  of  the  precipi- 
tate. The  present  method  is  based  on  the  fact  that  if  the 
above  condition  be  fulfilled,  an  intimate  proportionality 
exists  between  the  weight  of  the  precipitate  and  the  differ- 
ence between  the  density  of  the  mixed  system  and  that 
of  the  clear  filtrate. 

Thus:  p  =  (T> — d')Vxi-.  where  p  =  the  weight  of  the 
-precipitate.  D  =  the  density  of  the  mixture  (liquid  and 
precipitate),  d'  =  the  density  of  the  clear  filtrate.  V  =  the 
total  volume,  and  k  =  a  constant  which  has  to  be  deter- 
jnined  for  any  given  precipitate.     The  value  of 

*•  ~~  {D-d')  V 
is  independent  of  the  concentration,  but  decreases  as  the 
■density   of  the   precipitate   increases.     When   the  density 
of  the  precipitate  is   not   known,  its  volume  is  calculated 
from  the  expression 

P-P 

a' 

where  r  =  the  volume  of  the  precipitate  and  P  =  the  total 
weight  of  the  mixture.  On  testing  the  method  for  the 
■determination  of  the  values  of  k,  it  was  found  that  accurate 
Tesults  were  obtained  for  lead  sulphate,  barium  sulphate, 
cupric  hydroxide  (when  precipitated  in  presence  of  a 
minute  proportion  of  sugar),  and  aluminium  hydroxide, 
but  in  the  case  of  calcium  oxalate,  the  method  gave  very 
erroneous  results,  owing  to  a  considerable  adsorption  of 
the  dissolved  salts  by  the  precipitate.  The  authors 
have  drawn  a  curve  illustrating  the  connection  between 
the  values  of  k  and  the  densities  of  the  precipitates  ; 
they  hope  to  extend  the  method  to  the  determination  of  the 
volume  of  the  precipitates  formed  in  saccharine  solutions 
by  various  defecating  agents. — J.  F.  B. 

Iodine    titrations  ;     "  Bark    reactions  "    in .     J.    H. 

Davies  and  E.  P.  Pennan.  Chem.  News,  1906,  93,  226. 
In  the  titration  of  solutions  containing  iodine  by  thio- 


sulphate  or  arsenious  acid,  using  starch  as  indicator, 
the  end- point  of  the  reaction  is  frequently  uncertain 
owing  to  the  reappearance  of  the  blue  colour  on  standing 
for  a  short  time.  This  "back  reaction"  is  most  marked 
when  the  iodine  has  been  set  free  by  copper  sulphate  or 
potassium  bichromate,  and  is  due  to  the  comparative 
slowness  (and  incompleteness)  of  the  liberation  of  iodine 
from  dilute  solutions  of  potassium  iodide  by  these  sub- 
stances. If  the  concentration  of  the  iodide  solution  be 
increased,  the  reaction  becomes  nearly  instantaneous, 
and  the  "  back  reaction"  is  avoided.  Suitable  quantities 
of  potassium  iodide  arc  1  grm.  in  10  c.c.  of  water  for  25  c.c. 
of  N/10  solution  of  potassium  bichromate,  and  2  grms. 
in  20  c.c.  of  water  for  1  grm.  of  copper  sulphate  crystals 
in  50  c.c.  of  water. — A.  S. 


=  V-- 


OBGANIC—Q  UA  XT  IT  A  TI  YE. 

Ebonite  ;  Anal y  sis  oj .     R.Thai.     Chem.-Zeit.,  1906. 

30,  499—501. 
The  ash  and  total  sulphur  are  determined  in  the  usual 
manner. 

Resin  and  substitute  are  determined  together.  One  grm.  of 
ebonite  is  boiled  under  a  reflux  condenser  for  four  hours, 
with  100  c.c.  of  8  per  cent,  alcoholic  caustic  soda.  The 
residue  is  thoroughly  washed  with  hot  water,  and  weighed 
on  a  tared  filter  after  drying  at  100° — 105s  C.  Blanks  are 
necessary  to  ascertain  the  extracting  effect  of  the  alcoholic 
caustic  soda  on  the  filter  and  on  the  free  sulphur  in  the 
ebonite,  and  the  amount  of  soda  retained  by  the  ebonite. 

Ebonite  cannot  lie  dried  for  more  than  two  hours  with- 
out gaining  weight  by  oxidation.  Good  surgical  ebonite 
should  not  contain  more  than  0'6  per  cent,  of  ash,  and 
the  fact  that  samples  exceeding  this  limit  fail  to  yield 
clear  solutions  in  nitric  acid,  affords  a  useful  preliminary 
test.— W.  A.  C. 

Saccharose  and  raffinose  in  presence  of  invert  sugar  and 

dextrose ;     Determination    of .     H.    Pellet.     Bull. 

Assoc.  Chim.  Sucr.   Dist.,   1906,  23,   1140—1141. 

The  reducing  sugars  of  molasses  may  be  composed  of 
varj'ing  proportions  of  dextrose  and  levulose,  sometimes 
one  being  in  excess  and  sometimes  the  other.  Fogelberg 
has  proposed  a  method  for  the  determination  of  the 
saccharose  and  raffinose.  which  is  quite  independent  of 
the  relative  proportions  of  dextrose  and  levulose  in  the 
reducing  sugars,  since  all  these  sugars  are  eliminated  by 
the  destructive  action  of  alkali.  For  this  purpose  he 
employs  barium  hydroxide  at  the  rate  of  12  grms.  for 
half  to  twice  the  normal  weight  of  molasses.  The  materials 
are  mixed  with  120 — 130  c.c.  of  water,  and  the  whole  is 
heated  on  the  water-bath  at  the  boiling  temperature  for 
10 — 15  minutes,  whereby  the  reducing  sugars  are  entirely 
destroyed.  The  liquid  is  then  cooled,  neutralised  with 
acetic  acid,  decolorised  with  a  little  hypochlorite,  and 
diluted  to  200  c.c.  The  saccharose  and  raffinose  are  then 
determined  by  polarisation  before  and  after  inversion. 
Grzybowski  has  modified  this  method  by  precipitating 
the  baryta  by  mercuric  sulphate  and  the  excess  of  mercury 
by  a  tin  salt.  The  author  points  out  that  he  proposed  a 
similar  method  for  the  destruction  of  the  reducing  sugars 
by  means  of  potash  (see  this  J..  1898,  187). — J.  F.  B. 

Oil  of  mustard  :    Determination  of  alli/l  isothiocyanate  in 
essential .     Schimmel's  Report,  May,  1906,  45 — 46. 

The  official  process  of  the  Ph.G.  IV.  for  the  determination 
of  allyl  isothiocyanate  in  mustard  oil  gives  results  which 
are  about  8  per  cent,  too  low,  so  that  no  essential  oil  of 
mustard  can  meet  the  German  official  requirements.  More 
accurate  results  are  obtained  by  the  following  method  : — 
About  5  grms.  of  a  2  per  cent,  by  weight  solution  of  the 
oil  in  alcohol  are  treated  with  50  e.c.  of  N/10  silver  nitrate 
solution  and  10  c.c.  of  solution  of  ammonia  (sp.  gr.  0-960) 
in  a  100  c.c.  flask.  The  mixture  is  allowed  to  stand 
in  the  dark,  after  closing  the  flask,  for  24  hours.  The 
flask  is  then  immersed  in  a  water-bath  at  80D  C.  for  30 
minutes,  with  frequent  agitation,  and  subsequently  cooled  to 
the  normal  temperature.  After  adjusting  the  volume  of  the 
solution  to  100  c.c.  by  the  addition  of  distilled  water, 
50  c.c.  are  filtered  off,  and    titrated    in  the  usual  manner 
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Oil 


with  N   In  ammonium  thii  -olution,  after  adding 

6  c.c.  of  nitric  acid,  sp.  gr.   1-153,  employing  iron  alum 
as  indicator. 

When  a-  the   number  of  c.c.   of  N/10  silver  nitrate 
solution  used  up,  anil  6  =  the  weight  of  alcoholic  solution 

of  mustard  oil  taken,  *         =  thc  percentage  of  ally] 

te  present 
Natural   mustard   oil   should  give  about   94   per 
bj  tins  method,  the  synthetic  oil  about  98  per  cent. 

— .7.  <>.  B. 

CUoro/orm  :      Determination     of     alcohol     in .      M. 

Nioloux.     Hull.  Soc.  Chim.,  1906,  35.  330—335. 

Five  C.C.  of  the  chloroform  under  examination  are 
with  20  e.c  of  water,  ami  the  ahohol  determined  in 
aqueous  extract   by   titration  with  potassium   bichroi 

tion  i  In  grms.   i>er  litre)  in  presence  of  sulphuric  acid, 
tin1  end  point  of  the  reaction  being  detected  by  the  change 
of  colour  of   the   solution   from   blue-green   to   yellow 
green.— T.  F.  B. 

XXIV.— SCIENTIFIC    &    TECHNICAL  NOTES. 

{Continued  from  page  564.) 

Platinum  black  :    Some  citalt/tic  action*  oj  .     O.  I.oew 

and  K.  Aso.     Bull.  Coll.  Agric,  Tokyo.  1906,  7.  1—6. 

Experiments  with  a  very  active  preparation  of  platinum 
black,  obtained  by  treatment  of  platinum  chloride  with 
formaldehyde  in  presence  of  a  considerable  quantity  oi 
alkali  'see'this  .1..  1890,  550),  showed  that  platinum  black 
is  capable  of  effecting  the  transformation  of  labile  com- 
pounds, e.g.,  of  malelc  acid  into  fumaric  acid.  The 
reducing  action  of  platinum  black  upon  nitrates  in  the 
presence  of  dextrose  (this  J.,  1890,  634)  is  found  to  take 
place  also  with  dilute  free  nitric  acid.  A  solution  of  2 
grms.  of  dextrose  in  100  c.c.  of  water  was  treated  with 
.  of  dilute  nitric  acid  (0-08  grm.  of  HM  ls)  an. I  In  urns. 
of  platinum  black,  and  heated  on  the  water-bath  for 
three  hours.  On  distillation  with  magnesia.  0*012  grm.  of 
ammonia  was  obtained.  In  another  trial  0040  grm.  of 
ammonia  was  obtained  from  "2  c.c.  of  nitric  acid  of  sp.  gr. 
1-3.  10  c.c.  of  water.  5  grms.  of  dextrose,  and  10  grms. 
of  platinum  black.  Chlorates,  perchlorates,  and  iodates 
are  also  reduced  by  platinum  black  in  presence  of  dex- 
trose, chlorides  and  iodides  respectively,  being  produced. 
It  has  been  shown  previously  that  platinum  black,  moist- 
ened with  pure  caustic  potash  solution  forms  traces  of 
nitrous  acid  and  ammonia  from  the  nitrogen  of  the  air 
(see  this  J..  1890,  979).  After  similar  experiments  with 
distilled  water  in  place  of  caustic  potash  solution,  traces 
of  ammonia  and  of  nitric  acid  (probably  by  oxidation  of 
nitrous  acid)   were  detected. — A.  S. 

BixametkyleJhane,  a  new  octane.  L.  Henrv.   Comptes  rend., 

1906,  142.  1075—  1076. 
Hexamethylethane,  (CH3)3C.C(CH3)3.  is  obtaim 
a  by-product  in  the  preparation  of  pinacolic  alcohol  by 
the  action  of  acetaldehyde  on  tertiary  butyl  magnesium 
bromide.  It  is  evidently  formed  without  the  intervention 
of  the  acetaldehyde.  merely  by  the  reaction  of  the  butyl 
bromide  with  its  ovra  magnesium  compound.  It  is  a 
well  crystallised  body,  with  a  sharp  and  very  penetrating 
odour.  It  evaporates  rapidly  on  exposure  to  the  air,  its 
vapour  tension  at  14:  C.  being  equal  to  '20  mm.  of 
mercury.  It  melts  at  103" — 104°  C,  and  boils  at  106  — 
107    C  under  a  pressure  of  765  mm. 

Cholesterol;    Halogen  derivatives  of  .     J.   Mauthner. 

Monatsh.    Chem.,    1906,   27,   305—314. 

It  was  shown  by  Suida  and  the  author  (Monatsh.  Chem., 
1894,  374'  that  cholesterol  and  cholestene  yielded  crystal- 
line chlorine  derivatives  on  treatment  with  alcoholic 
hydrochloric  acid,  but  the  nature  of  the  cholesterol  com- 
pound was  not  determined  swing  to  its  composition  being 
variable,  and  the  readiness  with  which  it  decomposed. 
The  author  has  now  found  that  the  hydrochloric  acid 
combines  with  the  double  bond,  forming  addition  com- 
pounds from  cholesterol   itself,   cholestervl   chloride,   and 


oholeetene.     ChlorchoUManol   (oholeaterol    bydrochloi 
■  . -Hi. i  10,  crystallise*  in  fine  silky  needles,   meltinj 
154      155    C,   with   the  evolution   of  gas.     It   is   fairly 
soluble     in     chloroform,     ether,     benzene,    and     carbon 
bisulphide  ;    leas  soluble   in  alcohol.     fi-DicNorchot 
i '.-II, ,< '!•>.     crj  from    the    mother    liquor    after 

ration  of  the  chloroholeetanol,  being  formed  bj 
replacement  of  the   hydroxy]   group  in   tic-  chlorcholes- 
tanol  by  chlorine.      [I  117°  i  <■  idilj  solu- 

ble in  ether,  benzene,  chloroform,  and  carbon  bisulphide, 
and  with  more  difficulty  in  alcohol.     It  is  bIowIj 
by  cold  Bulphuric  acid,  bul  is  not  acted  upon  by  fuming 
nitric  cholestery]  chloride)  is  obts 

in  llat  prismatic  crystals  bj  the  action  of  gaseous  hydro- 
chloric acid  on  a  solution  oi  cholestene  in  chloroform. 
It  begins  to  melt  at  about  so    -  unpletely  fu-  I 

at   91°  C,   becoming  crystalline  again  on  cooling.      Its 
solubility    in    ordinary    solvents    is    similar    to    that    ol 
dichlorcnolestan.     It  melts  to  a  colourless  oil  in  boiling 
I.— c.  A.  M. 


Trade  Report. 

SotrrH  African- Customs  Union  Convention.  [Od.  2977.] 

The  Customs  Union  Convention  provisionally  agreed  to 
by  the  representatives  of  the  South  African  Customs 
at  a  Conference  held  at  1'ictermaritzburg  in  .March.  1906, 
was  presented  to  both  Houses  of  Parliament  last  week, 
and  has  been  published  by  the  Stationery  Office.  The 
following  is  an  abstract  :  — 

Class  I. — Special  Rates. 


Acetic  acid per  Imp.  gall. 

Lard,  including  compound  lard,  cotto- 
lene.  nuttose.  and  other  similar  sub- 
stances tor  use  as  food ....  per  lb. 
Milk,  condensed,  desiccated,  or  pre- 
served milk  or  cream — 

i     Full  cream  per  100  lb. 

(ft)  Skimmed  or  separated    per  lb. 
Oils,  mineral,  illuminating  and  burn- 
ing        per  Imp.  gall. 

Soap,  soap  powders  and  extr. 

per  100  lbs. 


Turmeric per  lb. 

spirits — 

(o)  Perfumed    ....    per  Imp.  gall. 

(61  Liqueurs,    cordials    and   mixed 

spirits,  exceeding  3  per  cent,  of 

proof  spirit    per  Imp.  gall. 

(c)  Other    sorts,    exceeding    3    per 
cent,  of  proof  spirit. 

per  Imp.  proof  gall. 

Xote. — Xo  allowance  will  be  made  for 
underproof  in  excess  of  15  per 
cent 

Note. — Medicinal  and  toilet  prepara- 
tions and  essences  (liquid  .  and 
syrups  and  tinctures  containing 
over  3  per  cent,  of  proof  spirit  to 
be  classed  as  spirits  under  item 
(61. 

Blasting  compounds per  lb. 

Candles    per  100  lb. 

Cement per  400  lb. 

Gunpowder  and  other  explosives  for 
firearms per  lb. 


0    0     11 


0     5     2 
0     0     6 

0     0     1 

0      4      9 

(or  25  per 

cent,  ad 

valorem 

whichever 

shall  be  the 

greater) 

0     0     2J 

12     6 


10     0 


0   19      0 


0     0     0i 
0      10 


0     0      7 
(or  3  per 
cent,  ad 
rotor  em  as 
the  case 
may  be) 

0      0     0J 


0     0     6 

and  15  per 

cent,  ad 

valorem 


0     0     01 
0     0  10 
0     0     3 

3  per  cent. 
ad  valorem 
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Class  II. — 25  per  cent,  ad  valorem. 

Beverages  : — 

(a)  Waters,  aerated,  mineral,  and  table. 

(5)  Fruit  juices,  cordials,  and  syrups  not  elsewhere 
enumerated. 

(c)  All  other  kinds  not  exceeding  3  per  cent,  of  proof 
spirit. 


Class  III. — 25  per  cent,  ad  valorem. 

Extracts  and  essences  of  all  kinds  for  food,  flavouring, 
or  perfumery  not  elsewhere  enumerated,  including  concen- 
trated soup. 

Oils,  essential  or  perfumed,  including  eucalyptus. 


Class  1~V. — 3  per  cent,  ad  valorem. 

Ammonia,  anhydrous,  carbonate,  chloride  (sal  ammoniac) 
and  nitrate,  in  bulk. 

Assay  apparatus  and  assay  mabor. 
Barytes  and  pumice  in  bulk. 

Calcium   carbonate,    caustic,    chloride,    chlorate,    bisul- 
phate  (in  bulk). 
Carbonic-acid  gas. 

Collodion,  cotton,  and  glycerin,  and  kieselguhr  in  bulk 
for  manufacturing  purposes. 

Confectioners'  requisites — viz.,  glucose.  moulding- 
starch,  gelatin,  and  unsweetened  desiccated  cocoanut  in 
bulk. 

Crucibles. 

Cyanide  of  potassium  and  sodium,  sulphocyanide  of 
potassium,  sodium,  and  calcium. 

Disinfectants  in  bulk  (provided  they  are  of  a  standard 
approved  by  the  various  Governments  of  the  Union). 

Glue  in  bulk. 

India-rubber,   manufactured. 

Magnesium  sulphate  in  bulk. 

Potassium  and  sodium  carbonate,  bicarbonate,  caustic 
and  silicate,  chlorate,  chloride,  bichromate,  permanganate, 
red  and  yellow  prussiate  (in  bulk). 

Resin  in  bulk. 

Sheep-dip,  sheep-dipping  powders,  materials  suitable 
only  for  dip  and  dipping-tanks. 

Substances  for  destroying  pests  or  diseases  in  stock, 
such  as  copper  sulphate,  arsenic,  arsenious  acid,  arseniate 
of  soda  (in  bulk). 

Class  V. — Free. 

Included  in  this  are  :  Alum,  borax,  bromine,  litharge, 
manganese  dioxide,  mercury  (all  in  bulk),  dye  nuts, 
gambier,  myrabolans,  sumach,  valonia.  and  dyestuffs 
for  leather  :  guano  and  other  substances,  animal,  mineral, 
or  vegetable,  artificial  or  natural,  suitable  for  use  as 
fertilisers  or  manures  ;  nitrates  in  bulk  (except  nitrate  of 
ammonium)  for  manufacturing  purposes  or  for  fertilisers  ; 
palm  oil,  palm-kernel  oil,  cotton-seed  oil  (in  bulk)  ; 
chloride  of  platinum,  sulphur  (in  bulk),  sulphurous 
anhydride,  paraffin  wax  and  stearin,  and  stearin  grease 
for  use  in  the  manufacture  of  candles  or  explosives. 


Japanese  Takiff  ;    New  . 

Chem.  and  Drug.,  June  2,  1906. 

The  following  is  an  excerpt  from  the  new  Japanese 
Import  Tariff,  which  comes  into  force  on  October  1st 
next : — 


Articles. 


Unit. 


Milk  sugar 

Alcohol 

Musk,  artificial 

Gum  tragacanth    

Phosphorus,  red  and  yellow . 

Pyrogallic  acid 

Tannic  acid 

Potash,  chlorate  or  cyanide  of,  and 
cyanide  of  soda 

Glycerin 

Chloroform    

Saccharin  and  other  similar 
sweetening  agents 

Acetanilide    

Antipyrine 

Morphine,  hyd.  and  sulphate  . . . 

Cocaine,  hyd.  and  sulphate    .... 

Guaiacol  carbonate     

All  other  drugs,  chemicals  and 
medicines  (not  otherwise  pro- 
vided for)    

Citronella  oil 

Lavender  oil 

Bergamot  oil    

Cod-liver  oil 

Castor  oil    

Castor  oil  in  tins,  casks  or  jars 

Vaseline  

Paraffin  wax  (below  50°  C.  m.pt.) 
All  other  kinds    

Inks,  writing    

Filter  paper    

Photographic  paper — 

Albuminoid  and  sensitised  . 
Bromide  and  platinum  paper 
All  other  kinds    

Photographic  dry  plates 

Philosophical,  chemical  and  other 
scientific  instruments,  micro- 
scopes (and  parts  thereof), 
balances,  measuring-scales 
and  tapes,  thermometers  and 
barometers    

Sealing-wax 

Celluloid,  manufactures  of — 

Combs    

All  other  kinds    

Photographic  films    

Manures,  (bran,  oil-cake,  bone- 
meal,  guano,  superphosphate 
of  lime,  <vc.) 


General 
Tariff. 


100  kin 
litre 
kin 

100  kin 

100  kin 


100  kin 


kin 

100  kin 

kin 


100  kin 


ad  vol. 
100  kin 


ad  vol. 
10o"kin 


Yen 

8 

0 

16 

15 

Free 

134  00 

U  20 


Sen 

80 

65 

50 

20 


Free 


60 
9 
0 


98 


50 
00 

00 
50 
80 
90 
00 
60 


100  kin 


ad  vol. 

100  kin  with 
packages 
ad  vat. 


20% 
32  30 

120  00 

120  00 

30% 
20% 
2  00 

2  95 

Free 
1  30 

10  00 

19  70 

65  90 

112  00 

89  40 

18  20 


20% 
20% 

67  50 

40% 
40% 


Free 


The  following  articles,  among  others,  are  admitted  under 
conventional  tariffs  which  exist  with  Great  Britain, 
Germanv,  and  France  : — 


Articles. 


Unit. 


General 
Tariff. 


Conven- 
tional 
Tariff. 


Con- 
tracting 
States. 


Acid   salicylic 100  kin 

Saltpetre „ 

Potassium  bromide   . 

Bismuth  subnitrate.. 

Quinine,  sulph.  or  hyd.        kin 

Filter  paper 100  kin 

Caoutchouc,  manufac- 
tures of    I 

Aniline  dyes    

Alizarin  dves— 

Dry 

In  liquid  or  paste 

Soaps,  toilet    


Yen  Sen     Yen     Sen 

11  80     10  %  ad  vol 

1  88  0      490 

|    per  kin 

18  80  ,'     0       093 

per  kin 
86     90  0     206 

2  03       8%  ad  vat. 

19  70     10%  ad  vol. 

40% 

12  30 

27     80 
9     50 

24     70 


per  kin 
0     070 


Germany 
G.B.  &G. 

Germany 


G.B. 
G.  &F. 

Germany 
France 


N.B. — Kin  =  600  grms.  =  1-323  lb.  avoir.     Yen  =  100  Sen  =  2s. 

Egyptian  Valuation  Takiff. 

•  Bd.   of  Trade  J.,   June  7,    1906. 

~  The  Egyptian  "  Journal  Ofnciel  "  for  May  19,  contains 
the  following  revised  Valuation  Tariff  for  use  in  assessing 
import  duties  on  certain  oils,  colours,  &c,  which  came 
into  operation  on  May  22  : — 
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Cotton-seed  oil,  "prime  winter  yellow" 

..    refined  and  "  summer  yellow  " 

Linseed  oil,  raw   

bolted 

Zinc    white  (first    quality,   including   "  Vleille 

Uontagne  "   

Zinc  white  (second  quality),  including  "  Nouvelle 

Montague  "   

Bed  lead    

■Cochineal 

-Cocoauut  oil.  raw  or  refined 


•  Duly  is  levied  on  these  valuations  at  the  rate  oi  8  per  cent. 
t  1000  milliemes  =  £El  =  U.  0*.  6d. 


Bordeaux ;  Trade  or  • 


in  1906. 


For.  Off.  Ann.  Series,  Xo.  361(5. 

The  amount  of  pure  olive  oil  exported  from  Bordeaux 
in  1905  was  29.979  cwts.,  an  increase  of  2.507  cwts., 
t  cwts.  being  sent  to  the  United  Kingdom  against 
9,486  cwts.  of  1904.  Ground  nut  or  "  Arachide "  oil 
■showed  an  increase  as  compared  with  1904  of  11.305  cwts., 
the  total  exported  being  38,120  cwts..  of  which  15,006 
-  were  sent  to  the  United  Kingdom,  an  increase  from 
1904  of  2.731  cwts.  Oils  other  than  pure  olive  and  ground 
nut  oil.  were  exported  to  the  total  of  12,633  cwts.,  being  a 
small  increase  upon  1904.  Hardly  any  of  these  found 
their  way  to  the  United  Kingdom. 

Exports  of  raw  sugar  in  1905  amounted  to  29,225  cwts., 
or  more  than  double  the  trade  in  1904  ;  of  refined  sugar 
to  80,170  cwts., a  decrease  of  9,415  cwts.  Exports  to  the 
United  Kingdom  showed  an  increase  compared  with  1904 
of  5,025  cwts.  of  raw  sugar  and  a  falling-off  of  2,867  cwts. 
of  refined.  The  entire  amount  exported  to  the  United 
Kingdom  in  1905  was  : — Raw  sugar,  8,233  cwts.  ;  refined, 
10.367  cwts. 

The  following  table  shows  the  most  important  chemical 
products  exported  in  1904 — 05  : — 


Arsenic  is  manufacture.!  near  Carcassonne  and  shipped 
to  the   United    Kingdom    via    Bordeaux.     The   amount 

exported  was  3.1(15  tons,  an  increase  oi  2,960  tone  upon 
I'.miI.  (If  this  amount  2,615  Inn-  were  purohaaed  by  the 
I  inted  Kingdom. 

Shipments  of  porcelain  from  Bordeaux  in  1905  showed  a 
decline  of  3.51s  owta,   compared   with    1904,   the  total 

exportation  being  84,786  ruts.,  of  which  67,698  cuts. 
were  sent  to  the  I'nitcd  Kingdom,  a  falling  off  from  1904 
of  5,280  cwts.  Tottery  and  faience  had  also  declined, 
the  total  exported  under  this  head  in  1905  being  6,963 
cuts.  In  the  exportation  of  glass  (chiefly  bottles), 
there  was  an  increase  for  1905  of  38,828  cuts.,  the  total 
amounting  to  292.174  cwts.,  of  which  53,134  cwts.  were 
taken  by  the  United  Kingdom. 


New    Books. 


The  Elements  of  Chemical  Engineering.  Bv  J. 
Grossmann,  M.A.,  Ph.D.,  F.I.C.  With  a  Preface 
by  Sir  William  Ramsay,  K.C.B.,  F.R.S.  Chas.  Griffin 
and  Companv,  Ltd.,  Exeter  Street,  Strand,  London. 
1906.     Price  "3s.  6d. 

8vo.  volume  containing  148  pages  of  subject  matter,  and 
the  alphabetical  index.  There  are  50  illustrations.  The 
general  treatment  of  the  subject  may  be  gathered  from 
the  sub-divisions  of  the  text,  which  are  as  follows  : — 
I.  The  Beaker  and  its  technical  equivalents.  II.  Distilling 
flasks  ;  Liebig  condensers  ;  Fractionating  tubes  and  their 
technical  equivalents.  III.  The  Air-Bath  and  its  technical 
equivalents.  IV.  The  Blowpipe  and  the  Crucible  and  their 
technical  equivalents.  V.  The  Steam-Boiler  and  other 
sources  of  power.  VI.  Application  of  Heat  in  Chemical 
Engineering.  VII.  The  Funnel.  Mortar,  Measuring  Instru- 
ments, and  their  technical  equivalents.     VIII.  ilaterials 


Articles. 

Total. 

Increase 

or  decrease 

in  1905. 

United  Kingdom. 

Increase 

1904. 

1905. 

1904. 

1905. 

in   1905. 

Acids   

Oxides   

Salts.  Ac 

Cwts. 

21.402 

4.804 

18.170 

2,835 

5.044 

1.216 

2,028 

38,147 

33,974 

28.574 

280,646 

Cwts. 

31.629 
5.157 

32.164 
1.861 
7,016 
3.086 
8.250 

67.759 

50,974 
192,286 
347,340 

Cwts. 
+        10,227 
+                353 
+          13,994 
—               974 
+           1,972 
+           2,870 
+            6.222 
+          29,012 
+          17.000 
+       163.712 
+          66,694 

Cwts.                Cwts. 

9,130                4.060 

985                   2,488 

1,903                         24 

587                       317 

1,126                   2,880 

25                         20 

1.057                   2,826 

20,774                 30,380 

Cwts. 

—  5.070 
+            1,503 

—  1,879 

Glycerin     

—  270 
+            1.75* 

Wine  lees    

—  5 
+            1.268 

-f-            9.606 

Cream  of  tartar 

30.076 
206,129 

46.194 
266,005 

+  16.118 
+          59,876 

Exports  of  gums  in   1905  amounted  to  28,655  cwts., 
an   increase    upon    1904    of   2,911    cwts.     The    quantity 

Purchased  by  the  United  Kingdom  was  12,082  cwts.,  a 
ecline  compared  with  1904  of  2.970  cwts. 
Exports  of  resin  and  pitch  in  1905  amounted  to  S9S.45S 
cwts.,  an  increase  of  563,039  cwts.  upon  the  figures  for 
1904.  Of  this  the  United  Kingdom  purchased  to  the 
amount  of  332.798  cwts..  an  increase  compared  with  1904 
of  197,705  cwts.  The  demand  for  common  strained  resin 
was  good,  the  article  being  somewhat  difficult  to  obtain  in 
Octooer.  Turpentine  exports  in  1905  were  estimated  at 
145.250  cwts..  an  increase  from  1904  of  97.036  cwts.  The 
United  Kingdom  purchased  35.S64  cwts..  compared  with 
8,518  cwts.  in  1904.  The  market  in  this  commodity  was 
most  unsteady  and  excited.  The  amount  of  vegetable  tar 
-exported  in  1905  was  2.174  cwts..  a  decline  from  1904  of 
6,482  cwts.  Exports  to  the  United  Kingdom  showed  a 
falling  off  of  4,742  cwts.,  the  total  being  1,034  cwts. 


used  in  Chemical  Engineering,  and  their  Mode  of  Applica- 
tion. IX.  Technical  Research,  and  the  Designing  of 
Plant.    X.  Current  prices  of  Chemicals  and  Materials. 

Report  on  the  Incidence  or  Anthrax  in  the  Manipu- 
lation of  Horsehair  and  Bristles.  By  X.  M. 
Legge,  M.D.,  H.M.  Medical  Inspector  of  Factories. 
Wyman  and  Sons,  Fetter  Lane,  EX. 

The  particulars  contained  in  this  Report  with  regard 
to  the  number  of  cases  of  anthrax  due  to  the  use  of  the 
materials  (horsehair  and  bristles)  during  the  last  seven 
years  show  that  the  risk  of  infection  to  the  persons 
employed  in  handling  them  is  serious,  and  indicate  the 
need  for  preventive  measures  being  taken.  The  method 
by  which  the  risk  can  be  minimised  by  means  of  steam 
disinfection,  is  briefly  described,  and  it  is  suggested 
that  the  process  of  disinfection   could  be  most  effectively, 
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and  presumably  most  cheaply,  carried  out  before  the 
distribution  of  the  raw  materials  to  the  manufacturer. 
The  Secretary  of  State  proposes  to  take  into  consideration 
the  question  of  issuing  Regulations  under  section  79  of 
the  Factory  and  Workshop  Act,  prohibiting  the  use  of 
dangerous  classes  of  horsehair  and  bristles  unless  they  have 
first  been  submitted  to  some  efficient  system  of  disinfection 
by  steam ;  but  before  framing  Regulations  he  would  be  glad 
to  receive  and  consider  any  observations  which  manu- 
facturers in  the  industries  affected  may  desire  to  make, 
especially  with  regard  to  the  suggestion  mentioned. 


Final  Report  of  the  Departmental  Committee  ox 
the  Royal  College  of  Science,  &c.  Vol.  II. 
Minutes  of  evidence.  Appendices  (II. — XIII.)  and 
Index.  [Cd.  2956.]  Wvman  and  Sons,  Fetter  Lane, 
E.C.     Price  Is.  lid. 

F'cat  volume  of  231  pages,  containing  minutes  of  evidence 
taken  before  the  Departmental  Committee  of  the  Board 
of  Education.  12  appendices  on  various  allied  subjects, 
and  an  index  to  the  various  subjects  dealt  with  in  the 
report,  minutes  and  appendices. 
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Fig.   13.— 9  ",,  Antimony, 
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i  ig.  22.    n  ii       r 


Fio.  23.     082%  P. 


Fig.  24.— 2o  %  P. 


Fig.  25.     5-8°;    P 


••).:/'.. 


■^^P^ 

^^4. 


Fig.  26.-7-4  '  ,  P 


\\ 


rSSsa 


t    1/  L% 


^C 


\ 


/>•" 


0%&mb 


fl^'i j/    ■iikv.x* 


Fig.  27.  -8-21  %  P. 


f 


•^ 


Fio.  28.— 10-7  %  P. 


E£  a/  Si 


» 


"\A  .' 


Fig.  29.— 14  %  P. 
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Fig.   33.— 25  %  Bismuth. 
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Fig.  42.— 50  %  Pb. 


Fig.  43.— 60  %  Pb. 


July  16.  1*06.1 


H  wi'in  K     Bl  km    Q   OF   (IBS-OLA'S    >Dfi 


Deaths. 

I,  W.  J.,  of  Gathurst,  Wigan ;   at    Port  Said       June 

•J  I -i. 
I.  David,  nt  Silvcrbum,  Leven,  Fife.     June  '2nd. 


Birmingham  and  Midland  Section. 

M,ilmg  htld at  Birmingham  on  Wednesday,  Man  VUh,  1906. 


PROF.    P.    F.    FRA.NKLAND,    F.K.S.,    IS   THE   CHAIR. 


SOME   TKMl'ERATrRE   OBSERVATIONS    DURING 
THE  BURNING  OF  FIRE-CLAY  GOODS. 

BY  WALTER  C.    HANCOCK,   B.A.    (CASTAB.).    F.I.C. 

.  in  their  natural  state,  eontain  both  moisture 
and  combined  water.  In  the  course  of  manufacture 
■Bra  water  is  introduced  to  render  the  clay  plastic,  but 
the  bulk  of  this  is  removed  during  the  drying  process, 
and  is  accompanied  by  the  contraction  known  as  "  air 
shrinkage."  What  little  added  water  remains  when  the 
goods  are  ready  for  burning  may  be  treated  as  "  moisture." 
Moisture  is  driven  off  from  clay  at  from  100°  to  150°  C; 
■ul  si  on  of  combined  water  begins  at  about  350°  to 
400=0.  and  is  complete  at  from  tKK)'  to  700°  C.  By  the 
iletermination  of  this  "  temperature  of  dehydration," 
according  to  Le  Chatelier,  hrdrated  aluminium  silicates 
are  capable  of  better  classification  than  by  chemical 
analysis.  Le  Chatelier  has  also  shown  that  besides 
the  usual  absorption  of  heat  on  dehydration,  which  checks 
the  rise  of  temperature,  there  is  at  certain  temperatures, 
a  brisk  evolution  of  heat  due  to  physical  change. 
On  heating,  clays  also  lose  carbon  dioxide,  sulphur 
dioxide,  organic  matter,  &c.  Kennedy  (Transactions 
of  the  American  Ceramic  Society,  1902,  4,  146)  found 
that  pure  kaolin  briquettes  up  to  600°  C.  lost  weight 
equally  with  briquettes  of  70  per  cent,  kaolin  and  30  per 
cent,  chalk,  but  that  the  latter  lost  further  in  weight 
up  to  about  900c  C,  showing  that  the  carbon  dioxide 
was  driven  off  between  600°  and  900°  C. 

In  order  to  follow  the  temperature  changes  occurring 
daring  the  burning  of  an  ordinary  circular  down-draught 
kiln,  an  electrical  pyrometer  was  inserted  in  the  centre 
of  the  crown  of  the  kiln,  and  extended  to  a  depth  of  about 
1  ft.  inside.  Observations  were  recorded  every  two 
hours,  with  the  results  shown  in  Fig.    1. 


the  temperature  of  the  kiln  remained  stataonaij  at  500 
although    the    firing    was    steadily    maintained    and    the 
;,,l   and    tth   inohea  of  chimney   draught   were  added. 
This    stationary    temperature    indicated    absorption    of 

beat,  due  to  dehydration  of  the  tiny,  and  tl  I 

made  on  a  kiln  containing  sonic-  27  tons  of  material, 
practically  confirms  observations  made  on  a  laboratory 
scale  by  Le  Chatelier  and  others.  From  tins  point 
temperature  rose  steadily  until  the  maximum  01  1<KJ0°  C. 
was  reached.  The  readings  of  the  electrical  pyrometer 
corresponded    fairly    closely    with    the    fusing    points    of 


The  first  reading  was  taken  at  SQr  C,  when  the  grates 
were  half  full  and  the  top  of  the  "  wicket  "  still  open. 
The  fires  in  the  grates  were  increased  by  regular  additions 
to  the  top,  and  the  temperature  rose  gradually  to  500  C. 
At  this  point  the  top  of  the  wicket  was  bricked  up,  and  1  in. 
of  draught  put  on  the  chimney.  The  temperature  then 
fell  to  400  C,  evidently  due  to  insufficient  draught. 
After  24  hours,  however,  with  a  2-in.  draught,  the  tem- 
perature of  500s  C  was  regained.     For  the  next  32  hours 


some  Seger  cones  also  contained  in  the  kiln.  Fig.  2 
shows  the  cooling  curve  of  the  kiln. 

An  electrical  pyrometer  enables  the  changes  occurring 
in  the  kiln  to  be  followed  without  opening  it.  By  its 
use  the  workman's  attention  to  the  firing  can  be  checked, 
the  supply  of  heat  controlled,  and  the  temperatures 
known  at  which  absorption  or  disengagement  of  heat 
occurs.  This  critical  temperature  of  dehydration 
should  be  known  to  all  burners  of  clay  articles  as 
A.  E.  Barnes  has  already  pointed  out.  In  kilns 
closely  set,  as  with  bricks,  a  large  quantity  of  steam  is 
rapidly  set  free,  and  becomes  in  a  measure  superheated. 
The  action  of  this  steam  upon  the  cooler  parts  of  a  kiln 
and  the  ventilation  and  construction  of  kilns  to  meet  this 
emergency,  all  demand  further  study.  With  regard  to 
some  of  the  points  here  mentioned,  the  use  of  an  electrical 
pyrometer  would  give  information.  At  the  same  time, 
as  Prof.  H.  Ries  mentions  in  a  report  upon  "  The  Clays 
and  Clay  Industry  of  New  Jersey,"  the  price,  delicacy  of 
the  instrument,  and  lack  of  realisation  of  its  importance, 
have  all  tended  to  restrict  its  use — though  many  of  the 
larger  clay-working  plants  of  New  Jersey  are  adopting 
it,  an  example,  which  from  my  own  personal  experience, 
I  would  commend  to  the  careful  consideration  of  English 
manufacturers. 

Sly  thanks  are  due  to  Messrs.  Chance,  Brothers  and  Co., 
Ltd.,  for  kindly  allowing  the  results  of  these  observations, 
made  on  their  works,  to  be  published. 

Discussion. 

Dr.  Slater  Price  asked  if  the  curve  obtained  when 
the  kiln  was  being  heated  up  was  the  only  one  taken, 
or  whether  others  had  been  taken,  all  showing  a  similar 
peculiarity  at  a  temperature  of  about  500°  C. 

The  Chairman  asked  whether  a  similar  curve  had  been 
taken  showing  the  effect  of  firing  upon  an  empty  kiln. 
Was  it  absolutely  certain  that  the  effect  was  entirely 
due  to  the  charge  ? 

Mr.  Alex.  Ticker  said  that  he  had  seen,  near  Dussel- 
dorf.  an  interesting  control  for  high  temperatures  applied 
to  a  kiln,  which  depended  on  the  flotation  of  a  bar  of 
iron  in  mercury.  The  mercury  was  placed  in  a  by- pass 
irom  the  main  flue,  and  in  this  way  the  temperature 
to  which  it  was  exposed  was  reduced  considerably.  The 
iron  bar  actuated  a  differential  valve  as  a  kind  of  relay, 
and  by  a  damper  controlled  the  chimney  outlet  of  the 
furnace,  and  so  regulated  the  heat  of  the  kiln. 

Mr.  Rossiter  asked  whether  any  temperatures  had 
been  taken  with  the  pvrometer  in  different  positions  in 
the  kiln  ?     Ho  had  had  some  experience  in  taking  tem- 
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peratures  in  furnaces  and  he  found  there  could  be  enor- 
mous differences  in  just  shifting  the  pyrometer  from 
one  place  to  another:  in  fact,  a  small  shift  of  the  pyro- 
meter would  sometimes  make  a  great  difference  in  the 
temperature.  It  appeared  to  him  that  if  a  kiln  were 
charged  with  a  quantity  of  fire-clay  goods,  the  temperature 
at  the  crown  of  the  kiln,  or  2  ft.  below  the  crown  of  the 
kiln  would  be  different  from  the  temperature  at  the  same 
time  2  ft.  from  the  floor  of  the  kiln. 

Mr.  Page  said  that  the  pyrometer  was  not  placed  in 
the  most  desirable  position  for  the  purpose.  The  fluc- 
tuations in  the  temperature  of  the  fuses  at  this  point 
were  considerable,  due  to  the  conditions  of  "  firing." 
The  fire  mouths  had  no  doors,  and  the  quantity  of  air 
admitted  over  the  fire  was  very  variable,  and  of  course 
such  variation  would  be  very  pronouuced  at  the  point 
where  the  pyrometer  was  placed.  This  would  be  evident 
had  the  sketch  shown  the  relative  position  of  the  fire  holes 
or  furnaces  of  the  pyrometer. 

The  question  of  dehydration  had  been  dealt  with 
recently  by  Mr.  Jos.  Burton  in  a  paper  read  before  the 
English  Ceramic  Society.  The  method  he  adopted  was 
to  burn  small  tiles  (previously  dried  at  105°  C.)  to  tem- 
perature intervals  of  20°  C,  and  so  find  the  loss  in  weight. 
These  experiments  showed  that  the  combined  water  was 
driven  off  as  follows,  taking  each  40°  interval  : — 120°  C, 
0-32  per  cent,  of  the  total  combined  water ;  160°  C, 
0-51  per  cent.  :  200°  C,  0-62  per  cent.  ;  240°  C.  0-67  per 
cent.  ;  280°  C,  0-86  per  cent.  ;  320°  C,  1-40  per  cent.  ; 
360°  C,  2-30  per  cent, ;  400°  C,  2-82  per  cent. ;  440"  C, 
2-96  per  cent.  ;  480°  C,  4-24  per  cent.  ;  520°  C,  9-59  per 
cent.  ;  560°  C,  10-18  per  cent,  ;  600°  C,  10-69  per  cent.  ; 
700°  C,  11-15  per  cent,  ;  800°  C,  11-42  per  cent.  ;  and  at 
1200'  C,  12-01  per  cent. 

The  temperatures  were  taken  with  a  carefully  calibrated 
Le  Chatelier  pyrometer,  and  it  would  be  noticed  that 
nearly  half  of  the  combined  water  was  driven  off  between 
480°  and  520°,  which  would  agree  with  Mr.  Hancock's 
conclusions.  As  to  the  fact  that  the  temperature  curve 
showed  a  retardation  about  500°,  this  was  fully  recognised 
by  a  competent  kiln  man,  and  so  far  from  trying  to 
increase  the  temperature  at  this  point,  he  kept  the  fire 
mouths  open,  thus  admitting  a  large  quantity  of  air  over 
the  fire,  and  made  no  attempt  to  force  the  heating  until 
he  was  satisfied  that  the  rush  of  this  so-called  "  second 
steam  "  was  past.  The  beginning  and  the  end  of  this 
critical  period  were  easily  observed  in  cases  where  the 
ordinary  down  draught  kilns  had  independent  chimneys. 
The  indication  was  the  discharge  from  the  chimney'of 
a  yellowish  vapour.  It  was  this  vapour,  too,  which 
gave  rise  to  the  bluish  haze  often  observed  when  one 
looked  down  on  a  brick  yard  lying  in  a  valley  or  de- 
pression. 

Mr.  H.  L.  Heathcote  referred  to  a  method  of  measuring 
the  temperature  in  kilns  and  other  hot  places.  Mr. 
Hancock  had  mentioned  the  well-known  advantages  of 
the  pyrometer,  but  the  pyrometer  generally  employed 
could  not  be  moved  about,  and  it  measured  the  tem- 
perature at  a  particular  place  in  the  kiln.  In  conjunction 
with  Mr.  John  Pugh,  of  the  Rudge  WhitworthCo.,  he 
had  perfected  a  pyrometer  which  enabled  one  to  tell  the 
temperature  quite  accurately  at  any  part  of  the  kiln  that 
could  be  seen  from  the  outside — it  was  very  simple  and 
only  involved  the  employment  of  solutions  which  were 
contained  in  glass  cylinders  half  an  inch  in  diameter 
and  half  an  inch  in  thickness.  These  were  so  made  and 
so  composed  that  if  one  looked  at  a  red  hot  bodv  through 
a  pair  of  these  cells,  it  would  be  invisible  because  the 
light  was  entirely  absorbed.  If  the  hot  body  rose  in 
temperature  it  would  just  become  visible.  These  were  so 
made,  too,  that  they  gave  the  same  reading  with  another 
person's  eyes,  because  the  rods  were  not  stimulated. 
A  number  of  pairs  could  be  placed  in  front  of  the  eyes, 
which  were  protected  from  extraneous  light  by  a  stereo- 
scope-like hood.  Each  pair  corresponded  to  one  tem- 
perature. The  instrument  could  be  hooked  to  the  ears 
like  spectacles. 

Mr.  L.  Aechbutt  asked  whether  Mr.  Heathcote's 
pyrometer  was  made  commercially,  and  where  it  could 
be  obtained. 


Mr.  Heathcote  replied  that  the  instrument  was  at 
present  being  perfected  for  other  materials  besides  iron 
and  steel,  and  that  it  would  be  put  on  the  market, 
although  not  immediately. 

Mr.  W.  C.  Hancock,  in  reply,  said  that  he  was  quite 
aware  that  there  was  one  rather  weak  point  in  this  com- 
munication, and  that  was  that  the  curves  which  he  had 
shown  simply  represented  the  observations  upon  one 
kiln.  His  explanation  was  that  he  was  not  now  in  a 
position  to  follow  up  the  subject.  With  regard  to  the 
question  as  to  what  would  be  the  variations  of  the  pyro- 
meter supposing  the  kiln  to  be  empty,  he  had  no  data, 
as  no  such  experiment  had  been  tried,  but  he  must  say 
that  he  failed  to  see  why  for  32  hours  that  particular 
temperature  should  have  been  maintained,  considering 
the  fact  that  the  amount  of  heat  which  was  being  com- 
municated to  the  lain  was  being  continually  increased.  I 
He  was  certain  from  personal  observation  of  the  kiln  that 
it  would  not  remain  stationary  from  any  actual  neglect 
on  the  part  of  the  workmen.  He  was  exceedingly  in- 
terested to  hear  of  the  instrument  described  by  Mr. 
Tucker,  and  also  of  the  method  of  measuring  the  tem- 
peratures, which  was  quite  new  to  him  ;  he  should  be  very 
pleased  to  hear  more  of  the  matter.  He  was,  of  course, 
quite  willing  to  admit  the  difficulties  attending  the  use  of 
this  pyrometer,  and  the  fact  that  it  simply  recorded  the 
temperature  of  one  point  in  the  kiln.  But  he  thought, 
regarding  the  symmetry  of  such  a  kiln,  that  the  point  he 
had  chosen  was  the  best  at  which  to  take  the  observations. 
He  was  fully  aware  of  the  difference  which  existed  between 
the  temperature  at  the  top  and  the  bottom  of  a  kiln, 
but  this  kiln  also  contained  a  number  of  Seger  cones 
which  were  placed  on  the  top  of  some  materials  in  the 
kiln,  and  consequently  about  3  or  4  ft.  lower  than  the 
junction  of  the  thermo-couple,  and  the  temperatures 
at  which  these  cones  fused  corresponded  fairly  closely 
with  the  readings  of  the  pyrometer.  For  example,  a 
01  cone,  the  fusing  point  of  which  is  920°  C,  was  noticed 
to  go  clown  when  the  reading  of  the  pyrometer  was  about 
925°,  and  another  cone  corresponded  pretty  closely  with 
990°  C.  With  reference  to  the  method  Mr.  Page  referred 
to,  he  himself  had  made  some  observations  on  a  large 
scale  in  the  same  way.  He  could  see  no  explanation  for 
the  curve  remaining  practically  constant  for  32  hours 
except  that  it  was  due  to  some  physical  change  that 
was  taking  place  in  the  materials  in  the  kiln,  and  he  was 
certainly  confirmed  in  that  opinion  by  the  fact  that  on 
the  laboratory  scale  Le  Chatelier  had  obtained  the  same 
result.  Of  course  he  did  not  maintain  that  the  tem- 
perature was  accurate  within  a  few  degrees  ;  it  would 
vary  with  different  clays,  especially  in  the  case  of  fire- 
clays, which  were  more  complex  than  ordinary  clays. 


EFFECT  OF  CERTAIN  ELEMENTS  ON  THE  STRUC- 
TURE AND  PROPERTIES  OF  COPPER. 

BY   ARTHUR  H.    HIOENS. 

Much  work  has  been  done  in  recent  years  in  investigating 
the  influence  of  various  metals  when  alloyed  with  copper 
in  different  proportions,  notably  by  Charpy,  Stead, 
Le  Chatelier,  Gautier,  Stansneld,  Roberts-Austen, 
Baykoff,  Heycock  and  Neville,  Campbell,  and  the  author. 
The  present  research  has  special  reference  to  the  alloys 
of  copper  with  arsenic,  antimony,  bismuth,  lead  and 
phosphorus.  Some  of  these  alloys,  viz.,  Cu-As,  Cu-Sb, 
Cu-P,  form  chemical  compounds,  others  exist  as  solutions, 
and  some  form  mere  mixtures  or  emulsions. 

The  mode  of  procedure  was  to  melt  pure  copper  and 
then  add  the  alloying  element.  Two  methods  of  treat- 
ment were  employed,  viz.,  the  freezing  point  method 
and  the  microscopic  examination  of  the  alloys,  one 
method  confirming  the  results  of  the  other. 

For  the  preparation  of  the  alloys  carbon  crucibles  were 
employed.     After     melting     the     metals     together    they 
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.  stirred  with  a  charred  stick,  covered  with 

and    a    lid,    and    then    allowed    very 

An. 'tlur    portion    was    cooled    quickly. 

examination  a  slice  was  cut  right  through 

of    the    ingot,   and    the    surface    selected    for 

dung  was  that  at  right  angles  to  the  cooling  surface. 

ning   the   freezing    point   of  a  series  the  freezing 

ite  metals  were  tirst  determined,  and 

that  of  the  various  alio}  s. 

The  types  of   pattern   visible  on  the  etched  surfaco  of 

metal  depend  upon  the  position  of  the  freezing-point 

00  the  curve.     For  alloys   whose  freezing-points  are  on 

r  the  summit  of  a  curve  the  whole  of  the  section  is 

of  one  substance,  generally  made  up  of  crystal- 

ns   having    tine   boundaries.     When   by   tlie   addition 

•her  constituent  a  summit  of  a  curve  is  left,  the  lines 

en  the  crystal-grains  widen  and  become  filled  with 

ttwork  of  matter  differing  from  that  of  the  crystals 

generally  showing  a  more  or  less  striated  structure, 

no   of   cutectics.     As   the   bottom   of   a   curve 

ling  from  a  summit  is  reached,  the  eutectic  occupies 

whole    surface.     Any    deviation    from    the    eutectic 

portion  causes  the  breaking  up  of  this  striated  pattern, 

and  grains  of  one  of  the  constituents  appear  in  the  eutectic 

matrix.     The  nature  of  these  grains  will  depend  on  which 

of   the   eutectic  angle   the  alloy  belongs  to.      These 

ns  are  primary  bodies;  they  crystallise  out   first  on 

the  cooling  of  the  alloy,  and  often  arrange  themselves  in 

I  row*  at  right  angles  to  each  other,  forming  a  dendritic 

I  structure.     They    are    probably    skeleton  crystals,  which 

are  gradually  tilled  up  from  the  matrix  by  addition  from 

one  of  the  constituents  as  a  true  chemical  compound  or  a 

,  pure  metal  is  approached. 

The  freezing-points  of  the  various  alloys  were  determined 
i  protected  thermo-j unction,  and  the  readings  taken 
from  a  graduated  scale. 

Curies  of  freezing-points. — The   curves   recording   the 
mg-points  are  shown  in  Fig.   1.     The  composition  is 
a    in    percentages.     The    alloys    were    analysed    and 
micro-sections  taken  before  and  after  the  re-melting. 

ic. — The  addition  of  arsenic  lowers  the  melting 

:  of  copper  uniformly  down  to  14  per  cent.,  when  a 

1'  fall  occurs,   reaching    its  lowest    point  at    6S53   C. 

alloy  contains  19-°.  per  cent,  of  arsenic,  which  corre- 

the  formula  Cu5As.     The  alloy  with  22  per  cent. 

70s  .  and  the  curve  gradually  rises 

until   the  alloy   with  28-4   per  cent,   is  reached  at  747  . 

-  is  the  chemical  compound  Cu3As,  and  is  distinguished 

several  characteristics,  which  will  be  referred  to  when 

ribing   the   micro-sections. 

At  847°  C.  another  chemical  compound  freezes,  having  the 

tortuuhi  On-  As.,,  and  containing  32-2  per  cent,  of  arsenic. 

3   is   a   well-marked    body,    as   shown   by   its   colour, 

'ire,     melting     point,    and    internal     structure;      it 

.iries  at  one  temperature  like  a  pure  metal.     Beyond 

proportion  the  temperature  falls  to  a  minimum  with 

■  t  35  per  cent,   of  arsenic.     The  curve  then  rises  to 

'her  summit  at  740~   with  37-34  per  cent,  of  arsenic, 

unc  the  compound  Cu,As.     From  this  position  the 

re  descends  to  7u2  .  with  the  alloy  containing  41  per 

of  arsenic.     This  is  near  the  practical  limit  of  the 

combination  of  copper  with   arsenic. 

The  information  furnished  by  the  curve  may  be  stated 

■Hows :  The  line  is  practically  straight  from  0  to  14 

IT  cent.,  then  falls  rapidly  to  the  eutectic  mixture  B. 

At   C,   the  first   chemical   compound,   Cu3As,   crystallises 

"at  as  a  pure  substance.     This  is  soon  followed  by  the 

:  compound  Cii^Aso  at  D.       At  E  another  eutectic  mixture 

'K'curs  and  at  F  we  get  the  compound  Cu2As.     Beyond 

G  the  constituents  form  mere  mechanical  mixtures,  the 

arsenic  rapidly  burning  off. 

In  .Watts'  Dictionary  of  Chemistry,  vol.  2,  1882,  it  is 
stated  that  the  chemical  compound  Cu3As  occurs  native 
as  domeykite  in  Chili  and  Cornwall.  The  compound 
t-u«As  is  known  as  white  copper  or  white  tombac, 
obtained  by  heating  an  arsenite  or  arseniate  of  copper 
with  charcoal.  The  compound  Cu3As.,  may  be  produced 
by  passing  orsenuretted  hvdrogen "  over  dry  cupric 
chloride. 


Table  of  Alloys. 


One  point 

\  • 

Per  cent    of 

m  degreei 

Xotet. 

■nenla. 

1 

n- 1  to     0-2    '| 

.» 

,      0-4     1 

Between  1000 

a 

L-0 

aud    1020 

4 

1-0  to     3-0    J 

5 

4-0  t..     5-0 

1010 

A 

6-0  to    inn 

1000  to  865 

7 

11-0  to   LS-0 



8 

13-0  to  15-0 

920  to  900 

a 

16-0  to   18-0 

810  to  790 

in 

19-2 

685 

11 

20-0  to  2  '■-" 

690  to   720 

id 

'  '   27-0 

720  to   74S 

13 

18-  14 

747 

The  compound  Cu,As 

14 

807 

>■           Co    A-. 

IS 

33-0  to  35-0 

780  to  695 

IB 

87-24 

74'l 

Cu,A« 

17 

41-0 

702 

13 

43-0 

Extreme     limit     of 
combination. 

Friedrich  (MetaUurge  2,  477,  19051,  has  investigated  the  alloys 
of  copper  and  arsenic,  and  gives  three  eutectics  and  four  horizontals 
m  the  cooling  curve.  The  former  at  683\  711%  and  603".  He 
says  the  compound  Cu2As  does  not  exist. 

Antimony. — The  addition  of  antimony  to  copper 
lowers  the  freezing-point  more  or  less  rapidly  down  to 
31-5  per  cent.,  when  the  eutectic  mixture  is  formed. 
Fig.  1,  H.  As  the  antimony  is  increased  above  this 
limit  the  freezing-points  rise  in  temperature,  reaching  a 
maximum  at,  I,  with  about  46  per  cent,  of  antimony, 
which  is  midway  between  the  compounds  Cu3Sb  and 
Cu,Sb.  There  should  be  a  break  in  the  curve  in  the 
points  representing  these  compounds,  but  it  is  probably 
too  small  to  be  recorded  by  the  instrument.  The  point, 
I,  must  consist  of  a  solid  solution  which  decomposes 
into  two  separate  bodies  on  cooling  to  410°  C.  Beyond 
the  alloys  with  50  per  cent,  of  antimony  the  fall  is  con- 
tinued "to,  J,  with  75  per  cent.,  which  has  the  lowest 
melting  point  of  the  series,  and  is  therefore  the  true 
eutectic  mixture.  With  still  more  antimony  the  tem- 
perature rises  until  the  freezing-point  of  pure  antimony  is 
reached  at  632°. 

The  alloys  of  copper  and  antimony  have  been  studied 
by  Cbarpv^  Stead,  Le  Chatelier,  Stansfield,  and  Baykoff. 

"Baykoff  (Soc.  d'Encour.  pour  l'lndus.,  1903)  gives  both 
micro-sections  and  cooling  curves.  He  considers  that  the 
curve  consists  of  four  branches,  each  corresponding  to 
a  special  solid  phase.  That  the  branch,  I — J,  has  a  slight 
arrest  at  5S6°,  corresponding  to  the  transition  of  SbCu3 
into  SbCu,.  His  highest  point  is  at  681°  with  the  com- 
pound SbCu3.  This  is  not  confirmed  by  the  author's 
experiments.  On  cooling  the  alloys  with  46i  to  32  per 
cent,  of  antimonv,  a  low  "arrest  at  410°  is  observed.  The 
nearer  the  allov  "approaches  to  SbCu3  the  longer  are  the 
arrests.     The   action   is   reversible,    from   which   Baykoff 


concludes    that    SbCu3    is    dimorphous,    and    designates 

them    as    alpha    and    beta    modifications.     Alloys    with 

excess  of  antimony 

contain  crystals  of  the  beta  form. 
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Phosphorus. — According  to  Percy,  copper  is  capable 
of  taking  up  11  per  cent,  of  phosphorus,  and  this  alloy 
is  stated  to  be  so  hard  that  it  can  scarcely  be  touched 
with  a  file.  This  statement  is  not  correct  for  the  11  per 
cent.  P  alloy,  but  it  is  true  if  applied  to  the  14  per  cent, 
allow  which  is  probably  the  one  Percy  must  have  tested. 
(Percy's  Metallurgy  I.,'  279.) 

Abel  obtained  a  greyish-black  crystalline  substance 
by  passing  hydrogen  oyer  monocupric  phosphate,  to 
which  he  gave  the  formula  Cu2P2,  and  found  that  it 
changed  to  CuBP2  on  ignition.  He  also  remarks  that  the 
14  per  cent,  alloy,  Cu3P,  is  the  highest  phosphide  of 
copper  that  can  exist  at  a  red  heat,  (Chem.  Soc.  J., 
xiv.,  1S3.) 

Rose  obtained  the  compound  Cu3P2  by  passing 
phosphoretted  hydrogen  oyer  heated  cupric  chloride,  or 
through  a  solution  of  cupric  sulphate.  He  also  obtained 
the  compound  Cu3P  by  passing  phosphoretted  hydrogen 
oyer  cuprous  chloride  or  sulphide.  (Pogg.  Ann.,  xiv.,  188; 
xxiv.,  321.) 

Since  Abel's  time  great  attention  has  been  given  to 
the  preparation  of  phosphor-copper  for  commercial 
purposes,  especially  by  Dr.  Kunzel,  but,  so  far  as  the 
author  is  aware,  no  elaborate  research  giving  the  freezing- 
points  and  micro-structure  has  been  printed. 

The  freezing-point  curve  shows  that  phosphorus  rapidly 
lowers  the  freezing-point  of  copper,  reaching  a  minimum 
at  the  point,  P,  with  8-21  per  cent,  phosphorus.  With 
an  increase  of  phosphorus  beyond  this  limit  the  tempera- 
ture gradually  rises,  reaching  a  maximum  at,  R,  with 
14  per  cent,  phosphorus.  As  this  is  the  saturation  point 
of  phosphorus  in  copper  no  further  tracing  of  the  curve 
is  possible. 


Table  of  Alloys. 


Freezing  points 

Per  cent. 

No. 

in  degrees 
centigrade. 

phosphorus. 

Notes. 

1 

1082 

0-0 

Pure  copper. 

2 

1070 

0-25 

3 

1050 

0-41 

4 

1035 

0-82 

5 

995 

2-50 

6 

920 

4-11 

7 

820 

5-75 

8 

765 

7-39 

9 

620 

8-21 

Eutectic. 

10 

650 

9-03 

11 

690 

9-85 

12 

795 

10-67 

13 

860 

11-30 

14 

950 

12-00 

15 

990 

13-00 

16 

1005 

14-00 

CusP. 

Bismuth. — From  A,  the  freezing-point  of  pure  copper, 
the  curve  falls  gradually  to  868°  with  57  per  cent,  of 
bismuth.  This  forms  a  transition  point,  beyond  which 
the  curve  forms  a  nearly  horizontal  line  till  about  70 
per  cent,  is  attained.  In  this  region  two  possible  chemical 
compounds  may  be  present,  viz.,  Cu3Bi2  at  68-64  per  cent., 
and  Cu2Bi  at  62  per  cent.,  but  there  are  no  well  marked 
indications  of  such,  either  in  the  freezing-point  curve  or 
in  the  micro-sections.  The  point,  M,  is  the  transition 
point  between  solutions  of  bismuth  in  copper  and  copper 
in  bismuth,  and  at  this  point  the  two  solutions  probably 
have  the  same  freezing-point,  forming  a  mixture,  which 
here  exists  in  equilibrium. 

It  may  be  remarked  that  the  solid  solutions  are  only 
constant  for  a  given  temperature,  so  that  the  constitution 
of  these  alloys  undergoes  continuous  variation,  especially 
as  the  miscibility  is  necessarily  restricted.  With  regard 
to  the  freezing-point  curve,  it  may  be  noted  that  the  liquid 
portion  is  not  in  equilibrium  with  a  pure  metal  except 
in  the  branches  A  M  and  X  O.  The  solid  component 
copper  can  dissolve  the  component  bismuth  until  the 
concentration  of  the  latter  has  reached  a  certain  value 
as  given  by  the  transition  point,  M.  Addition  of  a  further 
amount  of  bismuth  may  not  alter  the  composition  of  the 
solid  solution,  but  there  will  be  formed  a  second  solid 
solution,  consisting  of  a  solution  of  copper  in  bismuth, 
and  at,  M,  we  have  the  three  phases — solution  with  excess 


of  copper ;  solution  with  excess  of  bismuth  ;  and  copper. 
It  is  probable  that  in  most  of  the  copper-bismuth  alloys, 
the  solid  solutions  which  are  deposited  from  the  liquid 
mass,  lose  their  homogeneity  at  lower  temperatures, 
even  when  quickly  cooled.  With  regard  to  that  branch 
of  the  curve  which  contains  60  to  70  per  cent,  of  bismuth, 
it  is  possible  that  the  compounds  Cu3Bi2  and  Cu215i  may 
be  formed,  but  can  only  exist  in  contact  with  solutions 
containing  excess  of  bismuth.  As  the  temperature  falls 
the  compounds  are  converted  into  another  solid  phase. 

Table  of  Alloys. 


No. 


Freezing  point 
in  degrees 
centigrade. 


Per  cent,  of 
bismuth. 


NoteB. 


1 

1075 

to  1055 

1   to     5 

2 

1030 

to   1000 

10  to  20 

3 

985 

to     940 

25  to  40 

4 

910 

45 

Possible      chemical 
compound  Cu«Bl 

5 

880 

52-3 

Possible     compound 
Cu,Bi. 

6 

875 

to     860 

55  to  60 

7 

858 

62-1 

Possible    compound 
Cu2Bi. 

8 

850 

68-64 

Possible    compound 
CujBi,. 

9 

850 

to     820 

70  to  80 

10 

775 

85 

11 

700 

to     600 

90  to     95 

12 

245 

97-2 

Eutectic  mixture. 

13 

250 

to     255 

98  to  99 

Lead. — When  lead  and  copper  are  melted  together, 
well  stirred,  and  allowed  slowly  to  cool,  a  separation  of 
the  two  constituents  takes  place  ;  one,  a  rich  alloy  of 
copper  containing  a  little  lead,  the  other  a  rich  alloy  of 
lead  containing  a  little  copper.  If  the  alloys  are  poured 
into  an  iron  mould  and  quenched  in  cold  water  on  solidi- 
fication an  apparently  homogeneous  product  is  obtained 
in  the  alloys  from  0  to  50  per  cent,  of  lead.  The  freezing- 
point  curve  shows  that  lead  gradually  lowers  the  freezing- 
point  of  copper  down  to  about  40  per  cent,  of  lead,  and 
that  from  about  45  to  80  per  cent,  of  lead  the  curve  only 
deviates  a  little  from  the  horizontal.  There  is  no  chemical 
compound  nor  eutectic  mixture. 

The  curve  indicates  a  series  of  solid  solutions,  the  com- 
ponents of  which  are  copper  and  lead.  In  all  the  alloys 
from  5  to  98  per  cent,  of  lead  there  is  a  second  arrest  in 
the  cooling  at  about  326°  C,  due  to  the  separation  of  pure 
lead. 

Heycock  and  Neville  (Phil.  Trans.,  1S9,  1897)  state 
that  in  alloys  with  40  to  86  per  cent,  of  lead  the  curve 
forms  a  straight  line,  the  freezing-point  being  constant 
at  954°.  This  does  not  accord  with  the  results  obtained 
in  the  present  investigation,  although  the  deviation  is  not 
great,  yet  a  slight  gradual  fall  over  this  range  was  obtained. 
They  consider  that  the  sloping  parts  of  the  curve  corre- 
spond to  the  separation  of  solid  matter  from  a  homogeneous 
liquid,  and  that  in  alloys  on  the  flat  portion  the  liquid 
separates  into  two  conjugate  liquids  at  some  temperature 
above  the  freezing-point,  consequently  these  alloys  are 
qualitatively  identical,  and,  therefore,  freeze  at  the  same 
temperature. 

Gautier  (Soc.  d'Encour.,  Oct.,  1896)  gives  a  curve 
showing  eutectics  at  50  and  at  0-15  per  cent,  of  copper, 
but  this  is  evidently  incorrect. 

Table  of  Alloys. 


Freezing  point 

No. 

in  degrees 

Per  cent,  of 

centigrade. 

lead. 

Notes. 

1 

1076  to   1020 

1  to  20 

From  95  per  cent.  Cu 

2 

990  to     960 

30  to  45 

down    to    U    per 

3 

960  to     940 

45  to  70 

cent,    there    is    a 

4 

930 

80 

second      freezing- 

5 

880  to     845 

90  to  95 

point  at  326°  C. 

6 

780  to     500 

97  to  99 
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lil!) 


•  «/»</i/  <>/  M<  alloys.  — The  lected 

limit  ion  were  usually  transverse,  and  led  very 

Some   with   also  cooled   quickly   for   purpo 

or  in  order  to  li\  tiro  condition  prevailing  at 

point. 

Ill,    photo  micrographs  Men-  taken  with  an  arc  lamp, 

iii.l  the  illumination  in  the  microscope  was  normal.     The 

i,,n-   wliieli   follow  are  based   on  what   whs  vmM„ 

ope  rather  than  on  the   photographs. 

'or  one  thing,  the  photographs  cannot  show  the  delicate 

ii   that  are  a  striking  feature  of  many  coppei 

ii'c    The  polished  sections  when  viewed  in  full 

.ire  all  copper  coloured  in  those  with  little  arsenic 

idually  get  paler  as  the  arsenic  is  increased.     When 

[9-2  per  cent,   alloy   is   reached  the  surface  shows  a 

>nle  blue  colour,  and  this  is  continued  up  to  the  compound 

i!i  28-34  per  cent,  of  arsenic,  which  is  of  a  deepi  I 

our.      The  alloy  with  30  per  cent,  of  arsenic  is  of 

purple  colour,  and  when  tho  compound  Cu5As2  is 

containing  32-2  per  cent.,  a  full  reddish-purple 

dour   is   obtained,    and    this   colour   prevails   up   to    the 

:'ut  of  these  experiments  with  43   per  cent,  of  arsenic, 

ts  gradually  paler. 

heiuieal    compounds   referred    to   above    have    a 
re  more  or  less  uniform,  and  differ  from  the  inter- 
alloys.     In   most   of  the  alloys  the  structure  i~ 
■  I  by  simple  polishing,  but  intensified  by  the  etching 
quid. 

The  following  is  a  detailed  description  of  the  various 

From  0-5  to   19  per  cent,   the  grains  become 

r.idually  smaller,  and  the  structure  finer  in  appearance. 

'he compound  CujASj  is  entirely  crystalline  and  this  kind 

!  structure  prevails  up  to  the  limit  of  these  experiments. 

n-1  to   1   ;<r  cent,  of  arsenic. — These  alloys  consist  of 

ark  coloured  grains  of  nearly  pure  copper,  bounded  by 

lighter  coloured  but  harder  material,  which  is  probably 

■olid  solution  of  arsenic  in  copper,   and  structureless. 

ig.  2  contains  0-5  per  cent,  of  arsenic. 

■  /»t  cent,  of  arsenic. — The  grains  are  smaller  and 
filter  coloured  than  the  preceding  ones  and  more  oxidis- 
ble.  The  boundaries  are  wider,  more  irregular  in  shape, 
nd  in  their  interior  a  new  structureless  constituent  of 
pale  blue  colour  appears,  evidently  due  to  decomposition 
f  the  substance  of  the  boundaries.  This  is  probably 
he  compound  Cu3As. 

13  per  cent,  of  arsenic. — The  light  coloured  solid 
olution  now  ceases  to  enclose  grains  and  forms  a  matrix, 
trough  which  branching  masses  of  the  blue  compound 
re  distributed.  Fig.  3  contains  7  per  cent,  of  arsenic. 
U  to  18  per  cent,  of  arsenic. — The  solid  solution  not 
nly  contains  masses  of  the  blue  compound,  but  assumes 
roughly  striated  appearance,  made  up  of  the  solid 
olution  and  the  blue  compound.  The  portions  occupied 
y  the  compound  are  also  striated  in  the  usual  manner 
f  a  eutectic  mixture.  Fig.  4  contains  17  per  cent,  of 
rsenic. 

19-2  per  cent.  "/  arsenic. — This  is  the  eutectic  mixture 
f  the  compound  Cu3As  and  the  solid  solution.     Fig.  5. 

27  per  cent,  of  arsenic. — The  compound  now 
rystallises  out  from  the  eutectic  mixture  and  increases 
l  amount  until  at  27  per  cent,  only  a  small  portion  of 
tectic  is  seen.  Fig.  6  contains  23  per  cent. 
per  cent,  of  arsenic. — This  alloy  differs  entirely 
rom  all  the  preceding  ones  in  being  of  a  deeper  blue  colour 
nd  much  more  brittle.  The  surface  is  structureless 
nd  contains  many  cracks.  Fig.  7.  It  is  the  chemical 
jorapound   Cu3As. 

39-19  per  cent,  of  arsenic. — This  is  the  reddish-purple 

ompound    Cu3As.,.     It    is    composed    of    large    crystals, 

l  the  interior  of  which  are  a  number  of  smaller  ones, 

•  hich  are  probably  secondary  crystals,   and  in  each  of 

re   tine   lines,    assumed   to   be   lines   of   cleavage. 

-hown  in  Fig.  8. 

33  to  3ii  ptr  cent,  of  arsenic. — The  purple  compound 

occupies  the  ground,  being  the  first  to  crystallise 

ut,  but  a  eutectic  mixture  is  also  present  and  increases 

i  quantity  with  increase  of  arsenic.     It  is  composed  of 

Iternate  stria>  of  white  and  purple,  that  is,  of  the  white 

ompound    CtioAs    and    the    purple    compound    CugA&g. 

'ig.  9  contains  34  per  cent,  of  arsenic. 


37-24    B  I    tent,    <•!   arsenic. — This    i^    the    nearly    white 

.ompound  cu.  \       ii  i    composed  ol  structureless  grains 
ol  irregular  shape.     Kg.    10. 
I       39  to  11  i"  t  a  «'.  of  or    ate.  -This  section  is  com] 
of  pale  purple  grains,  surrounded  by  a  i  rture 

pale  purple  and  black  stria},  which  in  the  II  per  cent. 
alloy  ooouptes  about  one-third  the  ground.     Pig.  11. 

43  per  cent,  of  arsenic. — Tins  is  the  limit  of ibination 

of  arsenic  with  copper  by  direct  union.  Much  of  the 
Mirface  is  covered  with   ■  eutectic   mixture.      It    probably 

tins    the   compounds   Cu-As   and    CujAsj,  but   the 
M,r  compound  I  have  not  been  able  to  produce.     It 
may  be  a  meohanioa]  mixture  of  different   bodies. 

Antimony.  -With    respect   to    the    mioro-structure    of 

this  series,  Stead  (J.  Soc.  Cheni.  Indus.,  Dec,  1898)  and 
( 'harpy  [Soc.  d'Encour.  pour  ITndus.,  1H97)  differ  with 
regard  to  the  alloys  near  the  intermediate  summit  of  the 
freezing-point  curve.  Charpy  gives  the  alloy  with  about 
60  |ht  cent,  of  copper  as  C'u2Sb,  while  Stead  rightly  gives 
it   as  51-5  per  cent. 

Baykoff  has  gone  further  than  the  above  authorities, 
and  gives  both  micro-sections  and  cooling  curve.  He 
states  that  alloys  with  0  to  51  per  cent,  of  copper  have 
all  the  same  structure  whether  cooled  quickly  or  slowly. 
That  alloys  with  more  than  51  per  cent,  differ  with  the 
rate  of  cooling.  That  quenched  alloys  with  53|t  to  69  per 
cent,  have  the  same  structure  when  suddenly  cooled.  That 
alloys  with  more  copper  have  a  heterogeneous  structure 
with  the  exception  of  the  alloy  SbCu3,  which  is  homo- 
geneous whether  cooled  quickly  or  slowly.  That  the 
effect  of  quenching  depends  on  two  transformations — 
the  decomposition  of  solid  solutions  (separation  of  SbCuj) 
and  of  the  polymorphism  of  SbCu3.  (Soc.  d'Encour. 
pour  ITndus.,  1903.) 

Polished  sections  of  copper-antimony  alloys  are  all 
copper  coloured  from  0  to  15  per  cent,  of  antimony. 
With  17  to  30  per  cent,  a  bronze  colour  prevails.  From 
32  to  38-7  per  cent,  the  colour  is  a  pale  blue.  From  39 
to  59  per  cent,  the  colour  is  purple,  with  its  deepest  tint 
at  about  49  per  cent,  and  palest  at  59  per  cent.  With 
more  antimony  than  this  the  colour  is  greyish-white 
with  a  bluish  tint. 

The  following  is  a  detailed  description  of  the  alloys 
examined :  — 

0-1  to  1  per  cent,  of  antimony. — The  structure  consists 
of  dark  polygonal  grains  of  nearly  pure  copper,  bounded 
by  a  lighter  coloured  and  harder  material.  In  the  centre 
of  these  boundaries  a  whitish  substance  is  present  forming 
in  some  parts  a  division  and  has  probably  separated  during 
slow  cooling.  The  antimony  evidently  exists  in  the 
boundaries  in  solid  solution,  and  this  white  substance 
may  be  segregated  antimony.  Fig.  12  contains  0-4  per 
cent,  of  antimony. 

2  to  16  per  cent,  of  antimony. — The  grains  are  irregular 
in  shape  and  the  boundaries  contain  a  bluish-grey  con- 
stituent in  isolated  patches,  which  are  composed  of  the 
compound  Cu3Sb  separated  from  the  solid  solution. 
This  compound  increases  in  quantity  with  increase  of 
antimony.     Fig.   13  contains  9  per  cent,  of  antimony. 

17  to  28  per  cent,  of  antimony. — A  change  now  occurs 
in  the  colour  of  the  polished  sections  owing  to  the  greater 
preponderance  of  the  bluish-grey  compound,  which  gets 
paler  in  colour  as  the  antimony  increases.  The  surfaces 
of  the  sections  are  seen  to  consist  of  two  constituents, 
the  grey  compound  and  the  solid  solution. 

28-5  to  30  per  cent,  of  antimony. — The  grey  compound 
occupies  the  greater  part  of  the  surface  in  which  the  solid 
solution  of  antimony  in  copper  appears  in  the  form  of 
dendrites.     Fig.  14  contains  30  per  cent,  of  antimony. 

31  to  32  per  cent,  of  antimony. — The  surface  is  largely 
covered  with  a  eutectic  mixture,  composed  of  SbCuj 
and  a  solid  solution.     Fig.  15. 

33  to  37  per  cent,  of  antimony.— The  grey  compound 
occupies  the  greater  part  of  the  field  with  some  patches 
of  eutectic,  which  is  composed  of  the  grey  compound  and 
a  white  constituent,  which  turns  to  a  light  purple  on 
etching  with  hydrochloric  acid.  These  alloys  are  ex- 
tremely brittle.  Fig.  16  contains  34  per  cent,  of  anti- 
mony. 

38-64  per  cent,  of  antimony.—  This  is  an  extremely 
brittle  alloy,  of  a  light  grey  colour,  and  having  dark 
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boundary  lines  surrounding  the  grains.  It  is  the  chemical 
compound  Cu3Sb. 

40  to  47  per  cent,  of  antimony.— The  alloys  now  assume 
a  purple  tint  increasing  in  intensity  as  the  antimony 
is  increased  up  to  a  maximum  at  4S-5  per  cent.  In  the 
40  per  cent,  alloy  the  grains  are  bounded  by  white  lines. 
As  the  antimony  increases  the  grains  become  less  and 
interspersed  with  more  and  more  of  a  eutectic  mixture, 
Fig.  17,  with  46  per  cent,  of  antimony,  consists  almost 
entirely  of  a  eutectic  mixture  of  the  two  compounds 
Cu3Sb"and  Cu2Sb. 

48-5  per  cent,  of  antimony. — This  is  the  well-known 
purple  alloy  termed  "  Regiilus  of  Venus."  It  is  the 
compound  Cu.,Sb.     It  is  structureless  and  yery  brittle. 

49  to  56  per  cenJ.  of  antimony.— These  alloys  consist  of 
purple  elongated  grains  bounded  by  white  lines.  The 
grains  are  the  compound  Cu2Sb  and  the  white  lines  a 
solid  solution  of  copper  in  antimony.  Fig.  18  contains 
56  per  cent,  of  antimony. 

61  to  73  per  cent,  oj  antimony. — The  purple  compound 
now  forms  straight  bands  running  across  the  surface  in 
different  directions.  The  matrix  consists  of  more  or  less 
triangular  patches  of  a  eutectic  nature,  composed  of  the 
compound  Cu2Sb,  and  the  white  solid  solution.  White 
lines  also  trayerse  the  purple  bands,  as  seen  in  Fig.  19, 
with  63  per  cent,  of  antimony. 

75  per  cent,  of  antimony.— The  whole  surface  is  com- 
posed of  a  eutectic  mixture  of  Cu2Sb,  and  the  white 
solid  solution.     Fig.  20. 

76  to  99  per  cent,  of  antimony. — The  white  solid  solution 
now  separates  in  larger  and  larger  crystals,  as  seen  in 
Fig.  21  with  90  per  cent,  of  antimony.  That  the  white 
body  is  a  solid  solution  and  not  pure  antimony  is  indicated 
by  the  fact  that  brown  specks  appear  on  the  white  surface 
after  oxidation.  Possibly  the  alloys  near  100  per  cent. 
of  antimony  may  consist  of  pure  antimony. 

Phosphorus.— The  polished  sections  are  copper-coloured 
from  0  to  3  per  cent,  of  phosphorus,  the  colour  getting 
gradually  paler  nith  increase  of  phosphorus.  From 
4  to  7  per  cent,  a  bronze  colour  preyails,  and  from  8  to  14 
per  cent,  a  bluish-grey  colour  prevails.  The  following 
is  a  detailed  description  of  the  yarious  alloys  : — 

0-08  to  0-25  per  cent,  of  phosphorus. — In  the  slowly 
cooled  samples  are  seen  crystals  of  copper  with  more  or 
less  sharply  defined  boundaries,  and  distributed  over 
the  surface  are  circular  spots  of  phosphide.  These  spots 
are   also   present   in   the   quickly   cooled   samples. 

0-4  to  0-6  per  cent,  of  phosphorus. — The  structure 
consists  of  rough  dark  polygonal  grains,  evidently  con- 
sisting of  impure  copper.  These  grains  are  surrounded 
by  continuous  walls  of  a  light  colour,  and  in  some  places 
are  seen  lines  of  a  greyish-blue  colour  running  along  the 
centre  of  the  boundaries.  The  boundaries  are  composed 
of  a  solid  solution  of  phosphorus  in  copper,  from  which 
the  chemical  compound  Cu3P  partially  separates  during 
slow  cooling.  In  the  quickly  cooled  samples  there  is  an 
absence  of  boundaries,  the  phosphorus  compound 
separating  in  isolated  globules.  Fig.  22  contains  0-41  per 
cent,   of  phosphorus. 

0-8  to  1-5  per  cent,  of  phosphorus. — The  phosphide  is 
here  present  in  larger  isolated  masses,  and  as  there  are 
no  definite  grains  or  boundaries,  the  phosphide  must 
have  chiefly  separated  and  collected  in  the  elongated 
patches  shown  in  Fig.  23,  with  0-8  per  cent,  of  phosphoms. 

2  to  3  per  cent,  oj  phosphorus.— The  phosphide  is  now 
present  in  considerable  quantity,  in  some  parts  forming 
a  continuous  boundary  to  the  grains  of  copper,  but  for 
the  most  part  in  isolated  patches.  The  phosphide  has 
evidently  separated  from  a  solution,  as  seen  by  the 
darker  portions.  The  phosphide  Cu3P  is  of  a  light  blue 
colour  and  associated  wih  streaks  of  copper,  forming  a 
eutectic  mixture  in  the  slowly  cooled  samples.  Fig.  24 
contains   2-5    per   cent,    of   phosphorus. 

4  Jo  6  per  cent,  oj  phosphorus. — Definite  grains  of  copper 
are  present,  of  an  elongated  shape  and  clearly  defined 
outline.  These  grains  are  embedded  in  a  eutectic  matrix, 
consisting  of  alternate  stria?  of  Cu3P  and  copper.  This 
eutectic  increases  in  quantity  with  increase  of  phosphorus 
and  the  copper  grains  correspondingly  diminish  in  size. 
Fig.  25  contains  5-8  per  cent,   of  phosphorus. 

6-5  to  8  per  cent,  of  phosphorus.— The  structure  is  similar 


to  the  preceding  ones,  but  the  eutectic  mixture  is  mue 
greater  in  amount  and  the  grains  of  copper  get  ver 
small.  In  the  quickly  cooled  samples  the  copper  forn 
dendrites  in  a  light  bluish-grey  structureless  matrb 
which  is  a  solid  solution  of  copper  and  the  copper  coir 
pound  Cu3P,  which  is  resolved  into  a  eutectic  mixtui 
on  slow  cooling.  Fig.  26  contains  7-4  per  cent,  of  pho: 
phorus. 

8-2  per  cent,  of  phosphorus. — This  is  the  eutectic  mi> 
ture,  composed  of  alternate  lamina?  of  copper  and  Cu3 
in  different  degrees  of  coarseness.     Fig.  27. 

9  to  13  per  cent,  of  phosphorus. — The  compound  Cu3 
now  crystallises  out  first,  the  crystals  increasing  in  siz 
with  the  increase  of  phosphorus,  and  become  ver 
large  in  the  13  per  cent,  alloy.  Fig.  26  contains  10- 
per   cent,    of    phosphorus. 

14  per  cent,  of  phosphorus. — This  is  the  compoun 
Cu3P.  It  is  extremely  brittle,  of  a  greyish-blue  colour 
and  composed  of  fairly  large  crystals.  It  is  very  han 
and  can  only  be  filed  with  difficulty.  Under  the  micrc 
scope  it  is  seen  to  consist  of  well-defined  crystals  c 
irregular  shape,  separated  by  fine  boundary  lines.     Fin.  2: 

Bismuth. — The  polished  sections  are  all  copper-eolourc 
from  0  to  55  per  cent,  of  bismuth.  At  56  per  cent,  th 
colour  is  paler,  and  at  57  per  cent,  the  alloy  has  a  bronz 
tint.  This  is  the  transition  point  marked,  M,  on  th 
cooling  curve,  where  mixed  crystals  rich  in  copper  pas 
into  mixed  crystals  rich  in  bismuth.  From  this  point 
up  to  80  per  cent.,  the  bronze  colour  is  maintained 
From  SO  to  95  per  cent,  the  colour  gets  gradually  palei 
and  at  97  per  cent,  is  greyish-white.  Beyond  this  th' 
colour  resembles  pure  bismuth.  From  an  unaided  viev 
of  the  polished  sections  one  might  infer  that  the  alloy 
of  copper  and  bismuth  were  simply  mixtures  of  the  t\v< 
metals,  in  which  the  colour  of  the  copper  predominates  ove 
that  of  the  white  bismuth.  There  are  no  purple  or  blue 
coloured  alloys  like  those  of  the  copper- arsenic  an< 
copper-antimony  alloys. 

0-1  to  1  per  cen'.  bismuth. — Copper  with  small  percen 
tages  of  bismuth  consists  of  polygonal  grains  of  copper 
the  cell  walls  of  which  are  of  a  light  copper  colour,  and  ii 
the  0-4  per  cent,  and  upwards  the  cell  walls  contain  i 
dividing  line  or  lines  down  the  centre.  These  lines  ar< 
probably  very  rich  in  bismuth,  and  may  account  for  th< 
brittleness  of  these  alloys,  for  when  the  metal  is  strucl 
with  a  hammer  the  lines  of  fracture  follow  the  sam< 
direction.  If  these  alloys,  especially  those  with  thi 
higher  percentages,  are  kept  for  a  very  long  time  jusi 
below  the  freezing-point,  the  rich  bismuth  alloy  segregate' 
in  irregular  patches.  Fig.  30  contains  0-4  per  cent,  o' 
bismuth. 

2  to  4  per  cent,  of  bismuth. — In  these  alloys  there  are  twc 
constituents,  one  copper-red  and  the  other  of  a  darkei 
colour,  forming  grains  with  gradually  increasing  boun- 
daries as  the  bismuth  increases.  The  structure  is  showD 
in  Fig.  31,  which  contains  4  per  cent,  of  bismuth. 

5  to  10  per  cent,  of  bismuth. — A  complete  change  from 
the  former  alloy  has  now  occurred.  Large  crystals  ot 
light  copper-coloured  solid  solution  are  surrounded  by 
segregated  irregular  patches  of  a  light  blue  body,  which 
is  not  uniform,  but  composed  of  a  dark-coloured  constituent 
mixed  with  the  blue.  Fig.  32  contains  10  per  cent,  of 
bismuth. 

15  to  25  per  cent,  of  bismuth. — The  15  per  cent,  alloy 
has  extremely  well-defined  crystal  grains,  the  interior  of 
which  has  a  fine  eutectic  structure.  The  boundary  walls 
are  comparatively  thin  and  contain  a  light  green  eutectic 
mixture,  forming  irregular  patches  at  the  junction  of 
three  grains.  This  change  to  the  light  green  from  the 
light  blue  is  evidently  due  to  the  decomposition  or  solution 
of  the  light  blue  body  in  the  increased  percentage  of 
bismuth.     Fig.  33  contains  25  per  cent,  of  bismuth. 

30  to  40  per  cent,  of  bismuth. — In  these  alloys  the  green 
eutectic  mixture  has  largely  increased  and  surrounds 
the  copper-coloured  grains.  Fig.  34  contains  40  per  cent, 
of   bismuth. 

40  to  55  per  cent,  of  bismuth. — In  the  slowly  cooled 
alloys  the  constituents  are  the  same  as  in  the  preceding, 
but  in  the  quickly  cooled  sample  there  is  an  additional  con- 
stituent of  a  dark  bluish-grey  colour,  distributed  over  the 
surface  in  small  grains,  which  are  larger  and  more  abundant 
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in  (In'  alloys  with  morn  bismuth.  As  the  I-"'  per 
alloy  contains  proportions  corresponding  to  the  co 
CdiBi  and  the  .">-•:!  per  cent,  alloy  to  the  compound 
Cu«Bi,  the  above-mentioned  bluish-grey  body  may  bo 
a  chemical  compound  which  ran  only  exist  m  the  -oh, I 
state  by  very  rapid  cooling,  and  is  decomposed  on  Blow 
cooling. 

66  to  57  per  cent.  "/  bismuth, — In  the  56  per  cent,  alloy 
the  light  green  eutectic  mixture  is  replaced  by  a  light 
my  body,  and  the  dark  blue  body  (?  chemical  compound) 

exists   in    minute   quantity.     In    the    57    per    ci 
alloy  the  dark  blue  body  is  absent,  even  when  the  alloy 
has  been  suddenly  cooled.    The  whole  surface  is  composed 
of  grains  it  two  solid  solutions,  the  light  grey  and  the 
light   reel.     They  are  probably  dilute  solutions  fornm 

ae  eutectio  mixture.     Fig.  35  contains  57  per  cent,  of 
bismuth. 

60to  07  percent,  of  bismuth. — These  alloys  are  composed 
of  two  solid  solutions,  one  light  red  and  the  other  greenish- 
white.  These  are  not  homogeneous,  but  contain  sub- 
stances of  unequal  oxidisability  both  in  the  slowly  and 
the  quickly  cooled  samples.  Dark  blue  grains  aro  also 
present  in  the  quickly  cooled  specimens  and  increa- 
amount  with  increase  of  bismuth.  They  may  be  due 
to  the  compound  Cu2Bi.  Fig.  36  contains  62  per  cent, 
of  bismuth. 

i  per  cent,  of  bismuth. — This  corresponds  to  the 
formula  Cu3BL,,  but  instead  of  being  homogeneous,  it  is 
composed  of  about  two-thirds  of  the  above-mentioned 
greyish-white  body  and  a  eutectic  mixture  of  the  light  red 
and  greyish-white  constituents.  It  was  quenched  in 
water  at  the  freezing-point. 

70  to  90  per  cent,  bismuth. — There  are  two  main  con- 
stituents of  these  alloys,  consisting  of  a  light  red  solid 
solution  and  the  eutectic  mixture,  which  gradually 
increases  with  increase  of  bismuth.  Fig.  37  contains 
85  per  cent,  of  bismuth. 

95  per  cent,  of  bismuth. — This  structure  is  very  charac- 
teristic of  an  alloy  bordering  on  a  eutectic  mixture.  The 
matrix  is  largely  eutectic  and  in  it  are  dark  red  dendrites 
evidently  containing  much  bismuth,  as  they  are  readily 
oxidised. 

:>er  cent,  of  bismuth. — This  is  a  eutectic  mixture, 
of  a  granular  character,  both  constituents  being  very 
readily  oxidised,  even  by  simple  polishing  on  a  rouge 
pad.     The  structure  is  shown  in  Fig.  36. 

The  structure  of  the  alloys  containing  98  per  cent,  of 
bismuth  and  upwards  resemble  pure  bismuth,  revealing 
the  tabular  planes  of  cleavage  characteristic  of  bismuth. 
The  colour  is  white  and  the  white  crystals  are  surrounded 
by  the  above-mentioned  eutectic  mixture. 

Lead. — A  series  of  alloys  was  prepared  containing 
from  0-1  to  99-9  per  cent,  of  lead  and  treated  in  two  dif- 
ferent ways — one  was  cooled  very  slowly  and  the  other 
quenched  immediately  after  solidification.  The  following 
is  a  detailed  description  of  the  various  alloys : — 

0-1  to  0-5  per  cent.  lend. — In  the  slowly  cooled  samples 
the  surface  was  composed  of  homogeneous  copper- 
coloured  grains,  in  the  boundaries  of  which  the  lead 
appears  in  isolated  dark  blobs,  mostly  round,  but  in  the 
form  of  roughly-formed  triangles  in  some  places.  In 
the  quickly  cooled  samples  the  copper  ground  mass  is 
studded  with  fine  dark  markings,  which,  judging  from 
the  quantity  present,  must  consist  of  lead  with  a  consider- 
able quantity  of  copper  in  solid  solution.  There  is  no 
eutectic  structure. 

1  to  2  per  cent,  had.- — In  the  slowly  cooled  sample  the 
copper  grains  are  of  an  elongated  shape,  with  dark 
boundaries  containing  the  lead.  These  boundaries 
become  more  continuous  as  the  lead  is  increased,  and  the 
grains  of  a  clearer  copper  colour.  In  the  quickly  cooled 
samples  the  structure  is  the  same  as  in  the  0-5  per  cent, 
alloy,  but  the  solid  solution  is  gTeater  in  amount. 

3  to  4  per  cent.  lead. — The  grains  of  copper  now  begin 
to  show  signs  of  containing  free  lead  which  separates 
out  in  small  black  patches  on  their  surface,  but  the  chief 
portions  are  in  the  boundaries  of  the  grains.  In  these 
boundaries  occur  some  light  blue  triangular  lakes.  In 
the  quickly  cooled  samples  small  grains  are  formed  with 
more  or  less  continuous  boundaries. 

5  to  9  per  cent,  of  lead. — Both  the  slowly  and  the  quickly 


cooled    samples    have    the    same   structure,    the    hitt. 

oooim   being  the  finer,     i  :  bat  few 

patches.      The  grams  are  larger  and   the  dark   boundaries 
thicker  than  in   the   previous  sampli  -.      I  tins 

.">  |mt  cent,  of  lead  and  has  been  qniokly  cooled. 

15  to  25  per  cent,  of  lead. — In  the  slowly  cooled  alloys 
are  large  grains  of  copper,  from  which  the  had  or  solid 
solution  has  separated  in  small  apeoks,  giving  it  a  resem- 
blance to  a  mi,  ii.  mixture.  These  impure  copper 
grains  are  surrounded  bj  wide  boundaries  of  apparently 
pure  Qopper,  ami  up  the  centre  of  these  run  disconni 
dark  lines  of  varying  thickness.  In  some  parts  are  segre- 
gated patches  of  lead,  which  increase  in  mz<  with  increase 
of  lead.  In  the  quickly  cooled  sample  the  whole  surface 
-hows  a  dendritic  structure.  Fig.  40  contains  15  per 
cent,  of  lead. 

30  to  40  /»  r  cent,  of  lead. — When  slowly  cooled  the  lead 
segregates  in  large  patches.  There  are  no  regular  boun- 
daries  or  definite  structure.  In  the  quickly  cooled 
samples  tho  structure  is  very  tine,  especially  in  the  40  per 
cent,  alloy.  Fig.  41.  The  surface  is  composed  of  fine 
striations,  with  some  lateral  ramifications,  which  may  be 
confounded  with  a  true  eutectic  structure. 

50  to  70  per  cent.  lead. — In  the  slowly  cooled  alloys 
there  is  a  complete  absence  of  structure,  the  dark  lead 
and  the  red  copper  patches  being  unequally  distributed 
over  the  surface,  forming  a  mechanical  mixture.  The 
lead  patches  increase  in  amount  with  increase  of  lead. 
When  quickly  cooled  the  fine  striations  referred  to  in  the 
previous  paragraph  are  interspersed  with  patches  of  lead. 
Fig.  42  contains  50  per  cent,  and  Fig.  43  contains  60  per 
cent,  of  lead. 

80  to  99-9  per  cent,  of  lead. — The  slowly  and  the  quickly 
cooled  alloys  are  the  same  in  structure,  being  simply 
mixtures  of  copper  and  lead.  Even  in  the  99-9  per  cent, 
of  lead,  minute  crystals  of  copper  can  be  detected  dis- 
tributed over  the  surface  of  the  lead,  when  viewed  with  a 
high  power. 

Effect  of  small  quantities  of  arsenic,  antimony,  phos- 
phorus, bismuth,  and  lead  on  copper. — It  will  be  seen  from 
the  foregoing  results  that  when  the  impurity  is  less  than 
1  per  cent,  the  freezing-point  is  lowered  in  every  case, 
being  greatest  with  phosphorus  and  least  with  lead, 
which  exhibits  no  tendency  to  form  a  chemical  compound 
with  copper,  so  that  the  chemical  affinity  between  an 
element  and  copper  has  an  influence  in  lowering  the 
freezing-point  in  proportion  to  its  intensity.  It  will  be 
observed  from  the  curve  Fig.  1,  that  the  fall  is  greatest 
with  phosphorus,  less  with  arsenic,  and  still  less  with 
antimony.  Now,  in  the  case  of  phosphorus,  a  compound 
is  formed  at  14  per  cent.,  in  arsenic  at  2S-3  per  cent., 
and  in  antimony  at  38-5  per  cent,,  so  that  while  the 
chemical  compound  may  be  formed  and  exist  in  the 
smallest  percentages,  it  has  the  greatest  influence  on  the 
alloy  the  lower  the  percentage  at  which  the  whole  alloy 
is  composed  of  this  compound.  Now,  chemical  compounds 
of  metals  are  invariably  brittle  bodies,  and  it  may  be 
concluded  that  the  presence  of  a  brittle  constituent  in 
an  alloy  tends  to  diminish  the  malleability  and  make  it 
harder  in  proportion  to  the  quantity  present.  In  accord- 
ance with  this  view  phosphorus,  as  mentioned  above, 
should,  for  a  given  percentage,  be  the  most  energetic  in 
reducing  the  malleability  of  copper.  But  the  reverse  is 
the  case,  as  will  be  shown  by  subsequent  experiments. 

It  naturally  follows  from  this  that  with  the  addition  of 
equal  parts  of  phosphorus  and  antimony  to  pure  copper 
the  former  would  be  by  far  the  most  effective.  Arsenic 
will  exert  an  influence  intermediate  between  these  extremes. 

It  is  generally  recognised  that  bismuth  is  extremely 
injurious  to  copper.  The  foregoing  experiments  revealed 
no  permanent  chemical  compound  of  bismuth  and  copper, 
and  with  very  small  portions,  when  the  copper  is  slowly 
cooled,  minute  globules  of  bismuth  separate  out,  and 
therefore  break  the  continuity  of  the  copper  crystals. 
That  is,  the  copper  crystals  are  separated  by  an  extremely 
brittle  envelope,  and  the  malleability  of  the  whole  mass 
is  effected.  Much  the  same  remarks  apply  to  lead,  which, 
although  not  brittle  in  itself,  is  very  weak  and  thus  lowers 
the  tenacity  of  the  whole  mass. 

Phosphorus,  arsenic,  and  antimony  influence  copper 
in  virtue  of  their  chemical  action,  while  the  action  of  lead 
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in  entirely  mechanical  and  that  of  bismuth  may  be  partly 
chemical  and  partly  mechanical,  since  in  some  of  the  alloys 
certain  compounds  are  probably  present  in  solution  at 
certain  temperatures  and  separate  out  at  lower  tem- 
peratures. 

In  order  to  ascertain  the  effect  of  small  quantities  of 
the  above-mentioned  elements  on  the  malleability  of 
copper,  free  from  oxide,  0-5  per  cent,  of  each  element 
was  added  separately  to  pure  copper  and  cast  into  a 
plate  mould,  forming  ingots  2}  in.  by  1  in.  by  £  in.  Each 
ingot  was  carefully  annealed  and  then  rolled.  No  further 
annealing  was  done  during  the  stages  of  rolling.  Each 
strip  was  rolled,  one  after  the  other  with  exactly  the 
same  pinch  in  each  case,  so  as  to  make  the  results  strictly 
comparable.     The  following  are  the  results  : — 

Phosphorus — very  malleable,  with  quite  smooth  edges. 

Arsenic — very  malleable,  with  slightly  serrated  edges. 

Antimony — malleable,  with  serrated  edges. 

Lead — imperfectly  malleable  and  badly  cracked  on 
edges. 

Bismuth — non-malleable    and    completely   shattered. 

Another  series  was  prepared  containing  two  elements 
in  the  copper,  with  0-2  per  cent,  of  each,  making  0-4  per 
cent,   of  total  impurity : — 

Arsenic  and  antimony — very  malleable,  with  smooth 
edges. 

Arsenic  and  phosphorus — very  malleable,  with  slightly 
serrated  edges. 

Arsenic  and  lead — malleable,  but  cracked  on  edges. 

Arsenic  and  bismuth — imperfectly  malleable,  badly 
oracked  on  edges. 

Antimony  and  phosphorus — malleable,  but  with  serrated 
edges. 

Antimony  and  lead — malleable,  but  with  serrated  edges. 

Antimony  and  bismuth — moderately  malleable,  cracked 
on  edges. 

Phosphorus  and  lead — malleable,  with  small  serrations 
on  edges. 

Phosphorus  and  bismuth — moderately  malleable,  with 
Cracks  on  edges. 

The  above  results  indicate  that  phosphorus  does  not 
alter  the  malleability  of  copper  except  in  so  much  as  it 
makes  it  harder.  That  arsenic  only  slightly  diminishes 
the  malleability.  That  antimony  makes  copper  less 
malleable  than  phosphorus  and  arsenic.  That  lead 
renders  copper  imperfectly  malleable  and  bismuth  makes 
it  quite  unworkable. 

Arsenic  and  antimony  together  are  as  good  as  arsenic 
alone,  and  better  than  antimony  alone.  Arsenic  or 
antimony  added  to  copper  containing  bismuth  diminishes 
the  brittleness  caused  by  the  bismuth  alone.  Arsenic 
or  antimony  added  to  copper  containing  lead  diminishes 
the   brittleness   caused   by  lead   alone.     Phosphorus  im- 

f roves  the  malleability  of  copper  containing  antimony, 
ismuth,  or  lead. 

The  above  effects  refer  to  the  action  of  elements  upon 
pure  copper,  but  commercial  copper  contains  cuprous 
oxide  and  the  first  action  of  the  element  would  be  to 
deoxidise  this  compound  and  form  oxide  of  the  added 
element,  so  that  only  that  portion  of  the  element  which 
is  in  excess  of  that  required  for  the  deoxidation  can  act 
directly  on  the  copper  to  form  a  copper  compound. 

Assuming  that  the  higher  oxides  are  formed  in  removing 
oxygen  from  copper  by  the  addition  of  phosphorus,  arsenic, 
or  antimony,  namely,  P2O5,  As205,  Sb2Os,  then  62  of 
phosphorus,  160  of  arsenic,  and  244  of  antimony  would  be 
required  respectively  in  combining  with  the  same  quantity 
of  oxygen,  or  a  ratio  of  1:2.4:4  ;  that  is,  1  part  of  phos- 
phorus would  effect  the  same  result  as  4  parts  of  antimony. 

Discussion-. 

The  Chaibmax  congratulated  Mr.  Hiorns  upon  his 
exhaustive  paper,  the  final  conclusions  of  which  must  be 
of  the  greatest  importance  to  those  who  were  working 
with  these  alloys. 

Prof.  T.  Turner  said,  when  seeing  the  photo-micro- 
graphs on  the  screen  he  had  felt  sorry  that  colour-photo- 
graphy was  not  available,  because  in  the  copper  alloys 
colour  played  such  an  important  part.  He  had  had  an 
opportunity  of  seeing  a  number  of  the  copper-arsenic 


specimens  prepared  by  Mr.  Hiorns,  and  the  colours  of  the 
blue  and  purple  constituents  were  extremely  brilliant, 
so  that  a  very  inadequate  conception  of  what  the  alloys 
are  really  like  was  obtained  from  the  ordinary  photo- 
graphs. Shepherd,  of  America,  had  criticised  the  results 
obtained  by  -Mr.  Hiorns,  and  some  of  the  points  were 
still  in  doubt.  Of  course,  arsenic  in  copper  alloys  was 
difficult  to  deal  with,  because  arsenic  was  volatile  and 
no  doubt  there  might  be  different  compositions  in  different 
parts  of  the  alloys.  The  antimony  copper  curve  of  Mr. 
Hiorns  agreed  nearly  with  that  given  by  Charpy  in  the 
well-known  report  "  Sur  les  Alliages."  The  shape  of 
the  bismuth  and  lead  curves  were,  of  course,  very  different 
from  the  other  three  given,  and  they  corresponded  with 
the  facts,  which  were  already  well-known,  particularly  in 
the  case  of  lead,  that  copper  and  lead  tend  to  separate  on 
cooling,  and  that  there  is  a  different  constitution  alto- 
gether in  these  cases. 

Mr.  A.  E.  Tcckeb  said  that  he  should  have  wished  that 
Mr.  Hiorns  had  included  the  element  iron  in  his  subject, 
because  the  effect  of  iron  on  copper  was  very  important. 
A  few  years  ago  the  presence  of  arsenic  in  copper  was 
regarded  as  exceedingly  inimical  to  its  properties,  but 
arsenic  up  to  a  quarter  and  even  up  to  0-4  per  cent,  was 
now  stipulated  for  in  the  specification  for  Admiralty  and 
locomotive  tubes  owing  to  its  reducing  properties.  Simi- 
larly the  beneficial  effects  of  phosphorus  were  to  be  attri- 
buted to  its  reducing  action.  Some  brass-founders  in 
Birmingham  had  so  recognised  the  importance  of  phos- 
phorus to  the  manufacture  of  ordinary  brass  castings, 
that  they  purposely  used  copper  containing  some  10  to 
14  per  cent,  in  their  commonest  castings,  since  it  so 
increased  the  strength  and  general  mechanical  properties 
of  their  castings,  that  they  could  reduce  their  sections, 
and,  further,  the  amount  of  wasters  was  so  lessened  by 
the  addition  that,  although  an  expensive  material,  its 
use  was  economical.  He  agreed  with  Mr.  Hiorns  in  fixing 
the  possible  percentage  of  phosphorus  in  copper  somewhere 
about  14  or  14|  per  cent.  He  was  aware  that  German 
phosphor  copper  of  15  per  cent,  was  being  advertised  for 
the  London  market,  but  he  had  occasion  recently  to  analyse 
and  determine  the  phosphorus  in  such  samples,  and  he 
had  found  that  although  the  phosphorus  itself  sometimes 
reached  15  per  cent.,  it  existed,  curiously  enough,  partly 
in  the  form  of  red  phosphorus  and  exterior  to  the  true 
alloy,  and  by  slightly  warming  it  one  could  actually  smell 
the  phosphorus  in  such  assumed  alloy. 

Mr.  W.  Roseshais  considered  that  a  good  many  of 
the  statements  made  by  Mr.  Hiorns  were  a  little  risky  j 
the  data  he  had  given  did  not  seem  adequate  to  establish 
the  results  based  upon  them.  The  author  had  only 
given  the  actual  freezing-point  curves,  and  those  only 
for  alloys  at  rest,  or  at  all  events  in  the  absence  of  inocu- 
lation which  would  prevent  errors  arising  from  surfusion. 
Thus  considerable  errors  might  creep  into  the  freezing- 
point  determinations.  He  (Mr.  Rosenhain)  was  led  to 
make  this  remark  by  Mr.  Hiorns'  statement  that  one  of 
his  results  appeared  to  be  at  variance  with  the  phase  rule. 
The  summit  of  the  curve  in  question  seemed  to  him  to 
be  far  too  flat  to  justify  such  a  statement.  Had  Mr. 
Hiorns  given  more  complete  thermal  data,  he  might  have 
much  further  confirmation  as  to  the  various  compounds, 
solid  solutions,  and  eutectics  occurring  in  these  alloys. 
While  Heycock  and  Neville  had  practically  been  the  first 
to  give  a  complete  investigation  of  a  system  of  binary 
alloys,  the  methods  had  been  adopted,  and  to  some 
extent  advanced,  by  Tammann.  The  additional  data 
required  by  these  more  complete  methods  were  the 
temperature  range  and  time  occupied  by  the  initial 
solidification  and  the  temperature  and  duration  of  the 
eutectic  arrest.  The  temperature  interval  between  the 
beginning  and  end  of  the  initial  crystallisation  served  as 
a  criterion  of  the  presence  of  solid  solutions,  since  in  all 
these  the  interval  in  question  was  large  as  compared 
with  that  in  a  pure  substance.  Further,  the  duration 
of  the  eutectic  arrest  point  for  a  given  mass  of  alloy 
was  a  maximum  for  alloys  at  or  near  the  composition  of 
the  eutectic  in  question,  while  it  fell  to  zero  for  alloys  of 
the  composition  of  a  pure  compound.  Mr.  Hiorns  had 
further  made  two  statements   which  it  was  difficult  to 


July  1".  I'J'"''  1 


HIORN>     BFFEI  I    OF  CERTAIN    ELEMENTS  ON   COPPER 


Ono  of  theso  referred  to  h  copper-arsenic  alloy 
«ln.h.  while  said  tu  be  a  chemical  compound,  was  des 
eribad  as  having  a  heterogeneous  structure.  I  >i  orei 
of  this  sort  between  the  results  of  microscopic  examination 
and  the  indications  o)  the  freezing-point  curve  had  often 
been  observed  by  metallurgists,  but  it  had  always  been 
found  that  the  micro-structure  was  the  truer  guide 
when  I  heterogeneous  structure  was  found  where  a  simple 
body  was  expected,  a  chemical  change  in  the  alloy  at  a 
temperature  below  the  freezing-point  had  often  been 
detected.  The  other  statement  was  that  a  solid  solution 
of  copper  and  a  copper- phosphorus  compound  crystallised 
cut  as  such  mid  resolved  itself  into  the  eutectic  on  slow- 
cooling.  Now,  as  a  matter  of  definition,  the  solid  phase 
or  phases  crystallising  at  a  minimum  point  were  the 
eutectic,  whatever  their  structure,  but  if  Mr.  Hiorns  had 
red  a  eutectic  having  a  homogeneous  structure 
like  that  of  a  solid  solution  when  rapidly  cooled  and 
lg  itself  into  the  usual  handed  structure  on  slow- 
cooling,  it  was  a  remarkable  fact  which  should  be  strongly 
emphasised.  The  statement  as  it  stood,  that  a  solid 
solution  crystallised  at  the  lowest  point  of  a  freezing- 
point  curve,  and  becamo  transformed  into  a  eutectic  on 
slow  cooling,  could  hardly  be  accepted. 

Dr.  T.  S.  PRICE  said  he  was  much  struck  by  the  apparent 
regularities  for  the  three  curves,  copper-phosphorus, 
copper-arsenic,  and  copper-antimony.  According  to  the 
curves,  the  first  compounds  formed  as  the  percentage 
of  element  added  to  the  copper  increases  are  respectively 
CujP,  C113AS,  and  CugSb.  The  lowering  of  the  freezing- 
point  of  the  copper  was  due  to  the  presonce  of  the  com- 
pounds, as  far  as  the  first  portions  of  the  curves  were 
concerned,  and  if  the  depressions  observed  in  any  one 
curve  were  taken,  it  ought  to  be  possible  to  calculate 
those  for  the  other  curves,  since  the  depression  depended 
on  the  number  of  molecules  of  the  dissolved  substance. 

The  observations  made  on  the  copper-antimony  alloys 
were  probably  the  most  correct ;  they  were  consequently 
taken  as  the  basis  of  calculation.  Bismuth  was  also 
included  in  the  calculation,  assuming  that  the  compound 
CiijBi  was  formed.  The  formula  used  in  the  calculation 
was  readily  obtained,  and  was 
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where  P,  As,  Sb,  Bi  were  respectively  the  percentages 
of  the  corresponding  elements  for  any  definite  lowering 
of  the   freezing-point. 

The  agreement  between  calculation  and  experiment, 
considering  that  the  freezing-point  laws  are  only  valid 
for  dilute  solutions,  was  very  good  in  the  case  of  phos- 
phorus, but  not  so  good,  although  satisfactory,  in  the 
case  of  arsenic  ;  with  bismuth  there  was  no  agreement. 

The  conclusion  therefore  seemed  justified,  that  the 
lowering  of  the  freezing-point  of  the  copper  in  the  first 
three  cases  was  due  to  the  compounds  Cu3P,  Cu3As,  and 
CujSb,  and  this  agreed  with  the  freezing-point  curves.  The 
case  of  the  alloys  of  copper  and  bismuth  was  interestina, 
since  it  was  somewhat  difficult  to  draw  definite  conclu- 
sions from  the  freezing-point  curves  or  from  the  micro- 
photographs.  The  break  in  the  curve  at  57  per  cent. 
Bi  might  be  due  either  to  the  separation  out  of  the  new- 
solid  phase  CujBi  (52-3  per  cent.  Bi),  which  would  then  be 
capable  of  existence  only  in  the  presence  of  an  excess  of 
bismuth,  or  it  might  be  caused  by  the  formation  of  two 
conjugate  solutions  (as  in  the  copper-lead  alloys),  one 
of  bismuth  in  copper,  and  the  other  of  copper  in  bismuth. 
In  the  former  case  the  curve,  assuming  that  no  other 
compound  between  copper  and  bismuth  was  formed, 
would  be  continuous  down  to  the  eutectic  point,  97-2 
per  cent.  Bi ;  in  the  latter  case  the  curve  would  remain 
horizontal  as  long  as  the  two  conjugate  solutions  existed, 
aud  then  it  would  show  a  break  and  fall  continuouslv  to 
the  eutectic  point.  An  examination  of  the  curve  would 
show  that  no  definite  conclusion  with  respect  to  these 
points  could  be  arrived  at.  nor  did  the  micro-photographs 
help  in  the  matter,  since  they  were  in  all  probability 
complicated  by  changes  which  had  taken  place  in  the 


solid  on liiiL'.    The  abo  tion,  however,  would 

point  to  the  non-formation  of  the  compound  CusB 
that  the  bismuth  probably  dissolved  in  the  ooppei  wi1 

uniting   with   it. 

h   this  were  bo,  it  would  bo  easy  to  cahulate  whether 
the   bismuth   was   present    as  single   or  double    mi 
The  following  table  gives  the  calculated   percentages  "t 
biamnth   necessary   to   produce   a   given   lowerin 
freezing-point,  asanmirig  that  bismuth  is  (a)  ma 
(b)   diatomic,   in   solution.     The  copper-antimonj    al 
were  again  taken  as  the  basis  of  the  calculation: — 


Lowering  of  the 
freezing  point,     i     Found. 

Per  cent.  Bi 
Calc.  foi  BI. 

Calc.  forBij. 

55' 
105* 
176* 

11-5 
28-5 
62-0 

9-1 
18-5 
29-8 

16-6 
28-4 
46-0 

The  figures  were  in  favour  of  the  association  of  bismuth 
when  dissolved  in  copper,  agreeing  with  what  Ramsay 
found  for  the  solution  of  bismuth  in  mercury  and  with 
what  Heycock  and  Nevillo  found  for  the  solution  of 
bismuth  in  tin.  Much  valuable  information  with  respect 
to  the  interpretation  of  Mr.  Hiorns'  results  in  the  light 
of  the  phase  rule,  and  of  the  micro-photographs,  would 
have  been  obtained  if  the  complete  cooling  curves  of 
the  various  alloys  had  been  observed,  and  not  simply  the 
freezing  points.  Baykoffs  curves  for  the  copper-antimony 
a Hoys  were  readily  interpreted  by  the  phase  rule,  but 
Mr.  Hiorns  had  never  been  able  to  obtain  curves  which 
agree  with  those  of  Baykoff. 

Mr.  F.  H.  Alcock  said  that  the  close  analogy  between 
the  formula*  and  figures  relating  to  the  various  elements 
and  their  place  in  the  periodic  system  had  struck  him. 
Some  figures  were  given  for  phosphorus,  arsenic,  and  anti- 
mony, viz.,  14  per  cent.,  28  per  cent.,  and  38  per  cent, 
respectively,  and  these  bore  a  strong  relation  to  the 
atomic  weights,  while  the  same  remark  applied  to  the 
formulae.  That  lead  did  not  come  within  the  same 
category  could  be  thus  explained,  because  its  place  in 
the  periodic  table  was  very  different  from  that  of  the 
other  three  elements. 

Mr.  E.  Lewis  said  that  in  the  last  part  of  his  paper, 
Mr.  Hiorns  seemed  to  overlook  the  point  that  in  practice 
there  were  two  distinct  methods  of  making  copper  :  there 
was  the  copper  cast  direct  from  the  refinery  furnace,  and 
that  which  was  cast  from  the  crucible.  If  phosphorus 
was  added  in  the  refining  furnace  in  order  to  get  a  good 
casting,  the  copper  would  be  absolutely  spoilt,  but  in 
crucible  furnaces  if  the  copper  were  of  good  quality 
phosphorus  might  be  added.  But  one  could  not  cast 
good  copper  tubes  from  crucibles  with  ordinary  copper 
such  as  Mr.  Hiorns  seemed  to  suggest.  Then,  with 
regard  to  the  statement  that  metals  like  lead  existed  as 
oxide  in  commercial  copper,  lead  oxide  was  a  very  fusible 
and  brittle  substance,  and  if  lead  were  present  as  oxide 
it  was  rather  improbable  that  copper  containing  it  would 
be  a  tough  metal.  It  seemed  more  probable  that  the 
lead  present  in  commercial  copper  existed  as  metallic 
lead  dissolved  in  the  copper  oxide  eutectic,  the  same  as 
lead  was  dissolved  in  the  copper-arsenic  eutectic  in  arsenical 
copper. 

Mr.  Hiorns.  in  reply,  said  he  felt  extremely  grateful  to 
Mr.  Rosenhain  for  pointing  out  some  of  the  probable 
errors  in  the  paper,  or  rather  in  the  manner  in  which 
certain  points  were  interpreted.  He  also  thanked  Dr. 
Price  for  showing  by  calculation  how  the  experimental 
work  agreed  in  some  of  the  cases  with  the  calculations. 
\\  ith  regard  to  Mr.  Lewis's  remarks,  he  only  claimed 
for  his  experiments  the  properties  obtained  under  the 
conditions  of  the  experiments,  that  was,  with  perfectly 
pure  copper,  and  he  purposely  did  not  go  into  the  question 
of  the  exact  manner  in  which  elements  occurred  in  com- 
mercial copper.  He  had  only  stated  the  view  as  to  im- 
purities assumed  to  exist  as  oxides,  but  from  what  he  had 
brought  forward  and  from  the  examination  of  these 
curves  it  would  be  seen  that  it  was  probable  that  some 


0-2-1 


ROBERTSON— PURIFYING  AND  STABILISING  GUNCOTTON. 


[July  16,  1906. 


of  these  compounds  did  not  exist  as  oxides  but  in  some 
other  form.  The  readiness  with  which  phosphorus 
combined  with  copper  was  apparent,  and  the  question 
was  whether  the  compound  was  decomposed  in  the 
presence  of  small  quantities  of  oxygen. 
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Meeting  held  at  Burlington  House,  on  Monday, 
June  Uth,  1906. 


ME.    A.    G,    SALOMON   Ef   THE    CHAIR. 

PURIFYING    AND    STABILISING    GUNCOTTON. 

BY   B.    ROBERTSON,    M.A.,    D.SC. 

In  the  manufacture  of  guncotton  the  material,  after 
nitration,  is  purified  and  rendered  stable  by  a  process 
commonly  referred  to  as  the  boiling  of  guncotton.  This 
process  has  been  the  subject  of  a  considerable  amount  of 
experimental  work  at  the  Royal  Gunpowder  Factory,  in 
the  course  of  which  trial  has  been  made  of  many  different 
schemes  of  boiling.  The  description  of  some  of  these  and 
of  the  method  adopted  as  a  result  of  the  trials  forms  the 
subject  of  the  present  paper,  which  is  contributed  by 
permission  of  the  Superintendent. 

It  is  the  object  of  such  a  process  to  secure  a  guncotton 
of  the  greatest  possible  chemical  stability  in  the  minimum 
of  time  and  with  the  least  decomposition  of  the  substance. 

When  dealing  with  the  question  of  the  stability  of  gun- 
cotton,  experience  has  conclusively  shown  that  results  of 
small  scale  experiments,  whether  with  laboratory  appa- 
ratus or  with  small  wooden  vessels,  arranged  to  simulate 
the  conditions  obtaining  in  the  large  boiling  vats,  are 
altogether  misleading  and  useless  ;  the  conclusions 
arrived  at  in  the  present  instance  will,  therefore,  be  founded 
on  results  obtained  on  the  large  scale,  when  quantities  of 
1,000  kilos,  of  guncotton  are  boiled  in  large  vats  with 
10,000  kilos,  of  water  or  other  solution. 

In  these  experiments,  the  cotton  was  nitrated  by  the 
displacement  process,  and  was  treated  with  cold  water  till 
apparently  neutral,  before  transferring  to  the  boiling  vats. 

The  objects  of  the  next  operation — boiling  of  the  gun- 
cotton — are  to  free  the  material  from  certain  im- 
purities, such  as  traces  of  free  acids,  unstable  products 
of  the  nitration  of  the  cellulose,  among  which  are  mixed 
cellulose  nitro-sulphuric  esters,  possibly  cellulose  nitrous 
esters  and  unstable  bodies  arising  from  the  action  of  the 
nitrating  acids,  both  on  the  cotton  cellulose  itself,  and  on 
the  less  resistant  celluloses  which  inevitably  occur  as 
traces  of  seed  husk,  etc.,  in  the  cotton  used  for  the 
manufacture. 

Of  these  impurities  the  possibility  of  the  presence  of 
nitro-sulphuric  esters  in  nitration  products  of  cellulose 
was  recognised  bv  Cross  and  Bevan  (Ber.  34,2496  [1901] 
and  later,  Ber.  38,  pp.  1859  and  3531  [1905]).  and  to  the 
presence  of  these  mixed  esters  the  instability  of  some 
nitro-celluloses  was  ascribed  by  C.  Napier  Hake  and 
R.  J.  Lewis  (Journal  of     Society  of  Chemical  Industry, 


24,  374  [1905]).  Lunge  and  Bebie  (Zeits.  fur  angew.  Chemie 
22,  p.  539  [1901])  considered  the  possibihty  of  the  forma- 
tion of  cellulose  nitrous  esters,  and  made  experiments 
on  the  stability  of  guncotton  prepared  from  acid  mixtures, 
both  free  from  and  with  the  addition  of  nitric  peroxide, 
and  Berthelot  (Comptes  Rendus,  17th  Sept.,  1900)  has 
also  suggested  the  formation  of  nitrous  esters.  Of  other 
impure  products  of  nitration  of  cellulose,  nitrated  sugars 
of  small  stability  are  indicated  by  the  work  of  Will  and 
Lenze  (Ber.  31.  p.  68  [189S]),  and  the  solubility  of  products 
of  liqueous  character  in  nitrating  acids,  and  instability 
of  the  nitrate  formed,  are  dealt  with  in  "  Cellulose."  p.  132 
and.  in  "  Researches  on  Cellulose,"  p.  131,  by  Cross  and 
Bevan. 

For  many  years  guncotton  at  Waltham  Abbey  has  been 
purified  by  boiling  with  water  in  large  vats,  the  water 
being  raised  to  the  boiling  point  by  steam  introduced 
and  distributed  below  the  false  bottom  of  the  vat.  At 
the  finish  of  one  boiling,  the  water  is  run  off,  and  replaced 
by  fresh  water,  which  is  again  raised  to  the  boiling  point 
by  steam,  the  actual  time  of  ebullition  being  taken  as  the 
duration  of  the  particular  boiling. 

Investigations  as  to  the  best  method  of  purification 
have  been  made  in  two  main  directions.  In  the  first 
place,  the  effects  of  variations  in  the  relative  duration  of 
the  different  boilings  with  water  were  studied,  and, 
secondly,  experiments  were  made  with  various  alkaline 
treatments.  The  investigation  involved  a  large  amount 
of  analytical  and  experimental  work,  as  for  each  of  the 
boilings,  of  which  there  would  be  from  seven  to  sixteen 
in  one  experiment,  (a)  the  wash  waters  were  examined 
for  free  acid  or  alkali,  sulphates,  nitrates,  and  nitrites,  and 
(6)  the  corresponding  guncotton  was  examined  for  nitrogen- 
content,  insolubility  in  ether-alcohol,  solubility  in  acetone, 
percentage  of  sulphate  present,  mineral  matter,  and  tested 
for  purification  and  stability  by  the  Abel,  Will,  Bergmann, 
and  Junk,  fume  and  other  tests.  From  the  results  of 
this  examination  of  the  wash  waters  and  of  the  progress 
of  the  guncotton  in  stability  with  each  successive  boiling, 
deductions  were  then  drawn  as  to  the  relative  merits  of  the 
different  methods  of  boiling. 

I.  Boiling  with  water  alone. — The  newly  nitrated  gun- 
cotton,  after  it  has  received  a  washing  with  cold  water, 
although  apparently  neutral  to  litmus  (unless  pressure 
be  applied)  in  reality  contains  a  considerable  quantity 
of  the  nitric  and  sulphuric  acids  of  the  nitrating  mixture 
still  adhering  to  the  fibre,  amounting  to  about  1  per  cent, 
of  acid  (as  H2S04)  calculated  on  the  guncotton.  As 
will  appear  later,  this  acid  is  found  to  play  an  important 
part  in  the  economy  of  the  process,  so  that  if  there  were 
a  thorough  elimination  of  nitrating  acid  by  the  cold 
water  washing,  an  addition  of  acid  to  the  initial  boilings 
would  be  advisable.  The  water  used  for  boiling  was 
ballast-filtered  water  containing  lime  as  carbonate  to 
the  extent  of  20  parts  per  100,000,  and  sulphuric,  acid 
in  the  form  of  calcium  sulphate  to  the  extent  of  6  parts 
H2S04  per  100,000. 

Experiments  were  made  to  determine  which  of  the 
two  processes  was  to  be  preferred,  namely,  (A)  a  scheme 
of  boiling  characterised  by  long  boilings  at  the  beginning 
with  shorter  boilings  at  the  end,  and  (B)  one  with  short 
boilings  at  the  beginning  and  long  boilings  later.  The 
former  of  these  treatments  was  found  to  be  in  every 
way  the  better,  as  the  following  comparison  will  show. 


Wash  Waters: 

Elimination  of  free  acid    

Alkalinity      

Nitrite   

Sulphate    

Guncotton : 

Nitrogen    

Solubility  in  ether-alcohol     

Free  acid  in  G/C  of  early  boilings 

Sulphuric  acid  organically  combined      

Abel  heat  test  at  76' 4°  C 

Paste  ( G  /C  +  N  /G)  heat  test  at  76-  4°  C. 
Stability  tests  (Will.  Bergmann  and  Junk, 
fume  and  other  tests)    


Treatment  A. 
Long  followed  by  short  boilings. 


Treatment  B. 
Short  followed  by  long  boilings. 


First  and  second  boilings  acid. 
Soon  reaches  a  constant. 
Rises  to  a  maximum,  then  decreases. 
Reaches  minimum  earlier  than  in  B. 


Practically  the  same  as  B. 
Tendency  to  be  lower  than  with  B. 
Small  in"  quantity  after  fh-Bt  boilings. 
Noticeable  only  after  first  boiling  and  small 

in  quantity. 
Over  10'  at  third  boiling. 
Over  10'  at  fourth  boiling. 
Stability  is  attained  at  an  earlier  stage  than 

with  treatment  B. 


First  to  third  or  fourth  boilings  acid. 
Towards  end  decreases  from  a  maximum. 
Steadily  increases. 


Not  reduced  to  same  extent  till  after  third. 
In  much  greater  quantity  in  early  boilings 

persisting  till  the  third  or  fourth. 
Over  10'  at  sixth  boiling. 
Over  10'  at  seventh  boiling. 
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Prom   this  comparison   it    11  evident    that    the  1 

boilings  at  the  beginning  (two  ]>erioils  of  12  bom 
ease)  are  superior  to  short  initial  boilings  oi  t  oi 
for   example-).      K\amination    .  1    the    results   of   ana 

,.1  the  wash  waters  brings  oul  the  advants  n- 

prolonged  initial  acid  treatment  in  hydrolyaing  impui 

as  is  Bhown    by   '1"'  earlier  attainment   oi   the   norma] 

minimum  of  sulphate  111  the  water,  and  also  p.  -m 

the  disadvantage  c  t  prolonged  later  boilings  (two  periods 

oi  1-  hours  in  this  case)  .is  tending  to   decompo  ■    the 

■unootton,  for  under  these  conditions  the  nitrites  in  the 

re  found  to  in.  reuse  with  Bimnltai 
disappearance  of  the  alkalinity  of  the  water.  If  the  later 
boilings  bo  prolonged,  tin-  nitrous  acid  produced  either 
bj  the  intrinsic  decomposition  of  the  guncotton  at  this 
temperature,  or  by  the  hydrolysis  of  the  nitrio  ester  by 
the  calcium  carbonate  in  soliiii.ni,  may  neutrali 
latter  so  that  the  guncotton  is  being  treated  in  a  neutral 
or  even  Blight  Ij   at  id  solution. 

Turning  next  to  the  guneotton  itself,  the  importance 
of  a  thorough  boiling  in  the  solution  of  dilute  aeid  which 
proceeds  from  the  traces  of  nitrating  aeids  retained  by 
the  guncotton  iQ  again  apparent.  Thus,  by  this  ti 
ment.  the  sulphate  organically  combined  with  the  gun- 
ton  has  practically  disappeared  after  boiling  for  l'J 
hours,  whereas  with  the  Bhorter  initial  boilings  its  gradual 
elimination  by  hydrolysis  can  be  followed  step  by  step. 
Experiments  with  the  Will  and  other  tests  have  shown 
that  guncotton  containing  this  sulphuric  ester  is  in  a 
highly  unstable  condition  ;  its  early  removal  is,  therefore, 
a  matter  of  importance.  The  guncotton  was  also 
examined  after  each  boiling  as  to  its  progress  in  purifica- 
tion and  stability  by  the  numerous  tests  mentioned  in 
the  Table,  and  it  was  found  that  the  scheme  in  which  long 
boilings  in  dilute  aeid  were  followed  by  gradually  shorter 
neutral  or  faintly  alkaline  boilings,  was  superior  to  that 
in  which  short  initial  boilings  were  succeeded  by  long 
final  ones,  inasmuch  as  not  only  by  the  "trace"  tests 
but  also  by  those  tests  which  involved  a  wider  decomposi- 
tion of  the  guncotton  such  as  the  tests  of  Will,  Bergmann 
and  Junk,  etc.,  purification  and  stability  of  the  material 
were  obtained  more  readily  and  earlier  by  the  former 
treatment  than  by  the  latter. 

II.  Alkaline  Treatments. — Practically  speaking,  the 
alkalis  that  would  be  chosen  for  trials  in  connection 
with  the  boiling  process,  are  sodium  and  calcium  hydrate, 
of  the  caustic  alkalis,  and  sodium  and  calcium  carbonate 
of  the  carbonated  alkalis. 

Kfiict  of  boiling  in  caustic  liquors. — In  an  experimental 
boiling  in  which  lime  water  was  employed,  this  solution 
was  used  in  the  vat  for  displacing  the  water  present  in 
the  guncotton.  After  this  the  guncotton  was  given 
four  3-hour  boilings  with  saturated  lime  water,  boiling 
being  thereafter  continued  with  the  ordinary  water. 

A  well-marked  feature  in  this  experiment  was  the 
tendency  of  the  wash  waters  to  develope  free  sulphuric 
aeid  after  having  been  alkaline.  The  following  table 
shows  the  nature  of  the  change. 


The  first  ohange  toward  .it  the  7th  boiling) 

i  red  in  the  usual  ooui  1    ond 

(at  the  13th  boiling)  after  the  1  (or 

.1   w.ek.     The  Bulphui  ic  a<  id   th  ml  found 

in  the  mi  water  is  doubtli  I  from  the  dei 

tion   of  Bulphui  rganioallj    combined    with   the 

itton.     Besides  this,  the  method  of  boiling  in  question 
was  found  to  have  many  other  .  vs.     Although 

the  strength  of  even  a  saturated  Boluttoi  OB 

smull  (0.16  per  cent.),  the  hydrolysis  of  the  nitric  • 
was  considerable.  This  was  shown  by  the  abnormal 
proportion  of  nitrites  found  in  the  earlier  boilings  when 
caustic  lime  solution  was  used,  f oi  example  0*04  percent. 
as  QNOg  in  the  4th,  and  by  the  rise  in  solululin  in 
ether-alcohol  of  the  guncotton.  The  greater  aotivitv 
of  hydroxy]  over  hydrogen  ions  in  the  saponification  oi 
has  I.e.  n  shown  by  U  lis  (Zeit.  fur  1'hvs.  Ch.  12, 
514  [1893])  to  be  in  the'ratio'of  1,400  to  1,'and  is  no 
doubt  the  cause  of  this  breaking  down  of  the  nitric  ester 
,w  well  as  of  the  fact  that  the  guncotton  underwent  a 
physical  change,  losing  its  strength  of  fibre,  and  becoming 
it  and  friable. 

As  regards  stability,  the  guncotton  treated  in  this  way 
gave  distinctly  poor  results,  when  tested  by  Abel,  Will, 
and  other  tests. 

These  objections— the  somewhat  drastic  hydrolysis 
of  the  ester  with  rise  in  solubility  in  ether-alcohol  and 
breaking  down  of  the  fibrous  structure  of  the  guncotton 
having  been  confirmed  on  a  smaller  scale  with  dilute 
caustic  potash  solution,  it  was  not  thought  to  be  necessary 
to  proceed  farther  on  the  large  scale  in  the  direction  of 
boiling  with  other  caustic  alkaline  solutions. 

Effect  of  boiling  with  alkaline  carbonates. — A  process 
for  boiling  guncotton  which  was  employed  by  a  private 
company  in  this  country  until  within  the  last  few  years, 
consisted  in  boiling  the  pulped  guncotton  with  chalk  in 
iron  vessels,  but  the  results  obtained  as  regards  the- 
stability  of  the  product — which  was  submitted  to  the 
Superintendent  of  the  R.G.P.F.  for  examination — were 
so  poor  that  the  process  of  boiling  was  abandoned  by 
the  company. 

Indications  as  to  the  effect  of  boiling  in  presence  of 
CaC03,  and  of  its  failure  to  effect  stability  without  an 
initial  acid  treatment,  have  been  frequently  observed. 
Thus,  in  the  experiment  with  caustic  lime  solution,  a 
considerable  quantity  of  CaC03  was  formed  by  the  action 
of  the  C02  present  in  the  steam  on  the  Ca(0H2)  and  the 
succeeding  boilings  may  be  considered  as  being  examples- 
of  boiling  in  presence  of  excess  of  CaC03.  The  result 
was  nevertheless  unsatisfactory,  as  was  shown.  Again, 
it  has  not  been  found  that  any  marked  improvement  in 
stability  has  resulted  from  continued  boiling  of  guncotton 
with  the  usual  water  which  contains  a  small  quantitv 
of  CaC03. 

With  sodium  carbonate  solution,  an  experimental 
boiling  has  been  made.  The  scheme  of  boiling  consisted 
in  two  4-hour  boilings  with  Na2C03  solution  of   05  per 


Guncotton  in  vat  heated  with  Ca(0H)2  solution  to  displace  water  and  boiled  3  hours  with  4  changes  of  this  solution; 

then  boiled  with  ordinary  water. 


Boiling. 

Wash 

Waters. 

Total  sulphuric 

HsS04  in 

Alkalinity  of 

Acidity 

of 

acid  in  water 

Nitrite 

G/C  aa 

Time 

Nature  of  water 

water  as  per 

water  as 

0:r 

per  cent. 

water  as  per 

per  cent. 

No. 

Hours. 

after  boiUng. 

cent.  CaCOj. 

cent.  H25 

H2S04. 

cent.  HNOj. 

HjSO,. 

4  alkali 

ne  boilings 

5th    (w 

ater)  4 

Neutral 

— 

0-014 

0-019 



6th 

4 

Alkaline 

0-0020 

— 

0-012 

0-019 

0-43 

7th 

4 

Acid 

— 

0-002 

0-015 

0-011 

— 

Mil 

4 

Acid 



0-001 

0-015 

— 

9th 

4 

Acid 



0-002 

0-015 

0-IU4 

— 

10th 

2 

Alkaline 

0-0005 

— 

O-012 

0-013 

0*35 

llth 

2 

Alkaline 

0-0030 

— 

0013 

0-012 

— 

12th 

2 

Alkaline 

0-0008 

— 

0-012 

0-25 

13th 

4 

Acid 

0-017 

0-001 

— 

nth 

4 

Acid 

— 

0-003 

0-016 

0-012 

— 

15th 

0 

Neutral 

— 

— 

0-013 

0-010 

— 

16th 

2 

Alkaline 

0-0068 

— 

0-010 

0-005 

0-20 

626 
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cent,  strength,  followed  by  eight  4-hour  boiliDgs  and 
three  2-hour  boilings,  all  of  02  per  cent,  strength. 

Examination  of  the  wash  waters  showed  that  the 
alkali  originally  present  to  the  extent  just  mentioned 
had  almost  disappeared  by  the  end  of  each  boiling,  while 
the  proportion  of  nitrite  "(as  HN02)  was  0.05  per  cent, 
or  about  ten  times  the  quantity  found  in  the  later  boilings 
with  water. 

Examination  of  the  guncotton  showed  that  the  solu- 
bility in  ether-alcohol  had  risen  to  a  high  figure  (17;1  per 
cent"  as  against  5.4  per  cent,  in  a  control  experiment 
with  the  usual  boiling)  and  that  the  guncotton,  even 
after  ten  boilings,  still  contained  more  than  three  times 
the  quantity  of  sulphate  that  is  found  under  the  usual 
conditions.  "  The  quantity  of  Na2C03  which  disappeared 
was  about  6  kilos,  per  hour.  If  was  also  observed  that 
the  guncotton  fibre  became  disintegrated  at  an  early 
stage,  to  a  less  extent  than  with  calcium  hydrate,  but 
still  to  a  much  greater  extent  than  in  the  usual  process. 

It  is  therefore  evident  that  the  hydrolysis  of  the  nitric 
ester  in  the  dilute  solution  of  Na2C03  employed,  is  of 
too  drastic  a  nature  and  produces  finally  an  unsatisfactory 
guncotton. 

This  investigation  has  afforded  the  following  informa- 
tion on  the  boiling  of  guncotton.  The  experimental 
boilings  have  shown  that  for  the  elimination  of  impurities 
from  the  guncotton  and  the  rapid  attainment  of  a  stable 
product,  boiling  in  dilute  acid  at  the  beginning  of  the 
process  is  superior  to  an  alkaline  treatment.  This  acid 
boiling  should  not  be  unduly  curtailed,  or  elimination 
of  impurities  will  be  rendered  difficult.  In  the  present 
instance,  an  initial  12  hours'  acid  boiling  has  been  found 
efficacious.  The  quantity  of  acid  left  in  the  guncotton 
from  the  nitrating  process,  will  depend  on  the  nature  of 
its  treatment  after  nitration,  and  on  the  alkalinity  of 
the  water.  It  is  important  to  avoid  poshing  this 
elimination  too  far,  as  actual  experiments  have  shown 
that  deficit  of  acid  in  the  first  boiling  retards  the  purifying 
and  stabilising  process.  It  would  not  be  possible  to  give  a 
figure  applicable  to  all  cases,  but  it  may  be  mentioned 
that  good  results  have  been  obtained  when  the  first  wash 
water  is  found  to  contain  acids  equal  to  1  per  cent. 
<as  H2S04)  calculated  on  the  guncotton  present. 

If,  in  the  process  of  manufacture,  the  quantity  of  acid 
in  the  first  boiling  were  found  to  be  too  small,  the  addition 
of  a  small  quantity  of  acid  would  be  advisable. 

As  showing  the  degree  of  elimination  of  one  of  the 
impurities — the  cellulose  nitro-sulphuric  ester — the  per- 
centages of  total  sulphate  in  three  guncottons,  manu- 
factured at  the  time  of  writing,  may  be  quoted.  These 
are  009,  007,  005,  007  per  cent.,  and  fall  much  below 
the  proportions  found  by  Hake  and  Lewis  (loc.  cit.,  p.  377) 
even  after  removal  by  them  of  sulphates  soluble  in 
water  and  dilute  acids. 

After  the  acid  period  has  passed  and  the  guncotton  is 
being  boiled  in  water  faintly  alkaline  from  the  presence 
of  dissolved  calcium  carbonate,  it  is  inadvisable  to 
prolong  this  process  unduly  as  no  improvement  in  stability 
is  produced,  and  the  guncotton  is  slightly  decomposed. 

The  alkaline  treatments  which  were  investigated  did 
not  prove  so  efficacious  as  the  initial  acid  boiling  in 
removing  impurities,  and  had  the  additional  disadvantage 
of  producing  a  considerable  hydrolysis  of  the  nitric 
ester  itself. 

As  a  result  of  these  experiments,  the  present  method 
of  boiling  was  adopted  at  the  R.G.P.F.,  namely,  12  +  12  + 
4  +  4  +  4+4  +  4  +  2  +  2+2  hours,  with  a  cold  water  washing 
between  the  first  and  second,  and  second  and  third 
boilings. 

Discussion. 

Col.  Nathan  said  it  was  not  perhaps  his  place  to 
criticise  a  paper  which  had  originated  in  his  laboratory, 
but  he  might  add  a  word  or  two  of  explanation  as  to  its 
origin.  When  the  manufacture  of  guncotton  was  started 
at  Waltham  Abbey  by  what  was  now  called  the  displace- 
ment process,  it  was  evident  that  the  guncotton,  as  it 
went  to  the  boiling  vats,  was  capable  of  being  stabilised 
with  less  boiling  than  guncotton  made  by  the  old  Abel 
process,   and   they  came   to   the   conclusion   that    it   was 


time  to  thoroughly  investigate  the  chemistry  of  the 
purifying  process.  Dr.  Robertson  went  to  work,  not  in 
the  laboratory,  but  on  the  manufacturing  scale.  They 
used  the  ordinary  guncotton  vats  of  1.000  kilos,  capacity, 
and  submitted  the  guncotton  to  various  treatments  in 
their  vats,  and  this  paper  had  given  the  results  obtained. 
One  practical  result  had  been  to  reduce  the  time  of  boiling 
from  72  to  50  hours,  which  of  course  meant  a  considerable 
economy  in  steam.  He  did  not  say  the  same  results 
would  follow  the  adoption  of  that  system  in  other  factories, 
because  purification  no  doubt  depended  to  a  great  extent 
on  the  character  of  the  water  which  was  used,  but  he 
fancied  that,  as  they  had  made  such  a  big  reduction  in 
the  time  of  boiling  it  would  be  possible  for  other  factories 
to  do  the  same  if  they  adopted  the  process,  which  he  thought 
was  a  chemically  sound  one.  Being  desirous  at  all  times 
of  assisting  the  trade,  he  came  to  the  conclusion  that 
the  results  of  these  experiments  should  be  made  known, 
and  there  was  no  better  way  of  doing  it  than  to  arrange 
for  Dr.  Robertson  to  read  a  paper  before  the  Society  of 
Chemical  Industry,  and  the  sanction  of  the  War  Office 
to  his  doing  so  had  therefore  been  obtained.  He  hoped 
it  might  be  of  use  to  the  trade,  and  trusted  that  from 
time  to  time  they  would  be  able  to  give  information  on 
other  points  which  might  come  to  light  in  the  course  of 
their  investigations. 

Prof.  W.  R.  Hodgkinson  said  he  gathered  that  the 
author  had  been  using  a  little  acid  to  help  in  the  hydrolysis 
of  what  he  considered  the  most  serious  matter  in 
connection  with  guncotton,  sulphates  of  cellulose,  which 
undoubtedly  remained  in  and  were  the  cause  of  slow 
or  rapid  decomposition.  A  slight  amount  of  acid  in 
the  earlier  hot  washing  was  more  active  in  hydrolysing 
some  of  these  sulphates  than  water  alone. 

Mr.  W.  F.  Reid  said  that  in  1881-2  he  had  carried  out 
numerous  experiments  on  this  subject,  but  the  endeavour 
to  get  the  material  alkaline  in  the  first  stage  had  probably 
been  the  cause  of  failure.  Was  the  separation  of  the 
water  from  these  numerous  boilings  carried  out  simply 
by  draining  off,  or  were  other  steps  taken  to  diminish 
the  quantity  of  residual  water,  because  it  became  a  matter 
of  importance  when  the  water  available  was  not  pure  ? 

Mr.  J.  F.  Briggs  stated  that  together  with  Messrs. 
Cross  and  Bevan  (this  J.,  1905,  685,  1251)  he  had  investi- 
gated this  matter  in  another  aspect  in  connection  with 
the  aceto-sulphates  of  cellulose.  They  found  that  even 
under  the  action  of  cold  distilled  water  and  still  more 
of  boiling  water,  the  sulphuric  acid  residue  of  these  mixed 
esters  was  gradually  split  off,  whereas  on  treatment 
with  alkaline  solutions  the  whole  of  the  acetic  acid  residue 
could  be  eliminated  by  saponification  whilst  the  combina- 
tion between  the  cellulose  and  the  sulphuric  acid  remained 
intact  in  the  form  of  a  cellulose  sulphate.  This  behaviour 
was  explained  by  the  fact  that  the  sulphuric  acid  residue 
in  these  esters  exists  in  the  form  of  — SO4H,  which  is 
readily  hydrolysed  by  the  action  of  water  or  acids,  but 
which  becomes  — S04M'  in  presence  of  alkalis,  towards 
which  it  is  remarkably  stable.  Further,  by  treating 
guncotton  with  the  sulphating  reagent  they  had  succeeded 
in  combining  quantities  up  to  10  per  cent,  of  sulphuric 
acid  with  the  cellulose,  displacing  a  corresponding 
quantity  of  the  nitric  acid.  Thus  they  had  been  able  to 
study  the  properties  of  the  mixed  sulphuric  esters  of 
cellulose  in  the  gross,  rather  than  in  the  minute  propor- 
tions in  which  they  occur  in  guncotton. 

Dr.  Robertson  in  reply  said  it  was  not  possible  to 
go  into  the  matter  of  the  organically  combined  sulphuric 
acid,  but  when  the  paper  was  published  it  would  be  seen 
that  organic  sulphate  was  undoubtedly  present  in  some 
products  of  nitration,  and  about  the  instability  of  gun- 
cotton  containing  this  organic  sulphate  there  was  no 
doubt  whatever.  Experimental  products  had  been 
obtained  which,  although  they  gave  a  good  Abel  t<>t, 
were  proved  by  storage  trials  and  other  tests  to  be  quite 
unstable,  and  in  these  the  organic  sulphate  was  present 
in  considerable  quantity.  The  method  of  reducing  it 
to  an  almost  vanishing  point  on  the  large  scale  was  the 
method  of  acid  hydrolysis  at  the  start.  In  reply  to 
Mr.  Reid,  the  water  was  strained  off  from  the  vats. 
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ELECTRO-CHEMICAL  PROBLEM  OF  THE  FIX  \l  [ON 
OF    NITROGEN. 

v,\    nun  kssoh  r.    \.  . 


Kkkmi  m. 
Tins   J..  June    30    1906,   p.  571,    col.    I.    line    4,    for 
"  1850  kilos.  HNO,  "  read  "  1174  kilos.  HNO,." 

New    York  Section. 


Mtcting  held  at  Chemists'   Club,  on  Friday, 
lOOii. 


.4>ri?  -2(Mh, 


DR.    RUSSELL   W.    MOORK   IN    THE   CHA1K. 

ANALYSES    OF    JALAP. 

BY    RUSSELL    W.    MOORE,    M.A..    MS,'. 

At  the  reading  of  a  paper  by  me  on  this  subject  before 
the  Section  on  March  25th,  1904  (this  J.,  1904,  412i  in 
which  the  average  resin  content  of  ninety-eight  samples 
of  jalap  was  given  as  12-60  per  cent.,  some  discussion 
arose  as  to  whether  this  was  not  an  excessive  average  for 
the  jalap  to  be  found  in  the  market.  One  member  of 
great  experience,  in  dealing  with  crude  drugs,  gave  it  as 
his  opinion  that  jalap  testing  as  high  as  12-60  per  cent. 
of  resin  was  not  easily  obtainable,  and  that  the  ordinary 
jalap  of  commerce  averaged  from  four  to  seven  per  cent. 
of  resin.  Since  the  former  paper  was  written  I  have 
had  occasion  to  test  a  much  larger  number  of  jalap  sample-. 
the  results  of  which  are  here  given,  the  different  lots  being 
separated  by  lines  : — 


1  4-82* 

2  6-70 

5  2-10 
4  5-00 

6  6-70 


« 
7 
8 
9 
10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
U 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
56 
51 
52 
53 
54 
'  55 
56 
57 


4-94 
6-75 
5-47 
8-3 
4-25 
6-25 
6-19 
5-82 
3-69 
6-00 
4-00 
5-12 
6-20 
6-12 
11-60 
6-20 
7-80 
4-75 
s-o,', 
7-31 
3-70 
6-93 
5-10 
6-62 
5-40 
5-25 
5-75 
4-20 
6-31 
3-90 
5-12 
5-00 
5-62 
5-87 
4-50 
5-50 
6-50 
4-62 
512 
4-06 
4-87 
4-37 
4-25 
4-87 
5-50 
5-19 
4-70 
6-12 
4-87 
3-50 
5-25 
4-S1 


58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 


97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 

112 
113 
114 
115 


4-70 

6-12 

8-S9 

5-12 

3-87 

4-20 

5-31 

6-62 

6-75 

7-50 

6-39 

4-62 

6-25 

4-00 

4-87 

5-31 

4-75 

4-87 

5-00 

4-00 

7-37 

5-62 

8-12 

5-62 

7-25 

5-37 

5-75 

3-94 

5-50 

7-50 

4-37 

7-20 

5-70 

8-06 

4-38 

3-38 

4-38 

5-38 

6-12 

4-50 

5-00 

6-62 

4-94 

7-78 

3-69 

4-62 

6-62 

4-89 

3-50 

5-75 

4-89 

6-06 

5-25 

4-93 

4-88 

6-31 

6-06 

7-55 


116 
117 
118 
119 
120 
12] 
122 
123 
124 
125 
126 
127 
12  s 
129 
130 
131 
132 
133 
134 
135 
188 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 


4-75 
6-75 
4-89 
3-00 
6-75 
5-00 
4-70 
6-00 
5-00 
7-06 
11-75 
5-61 
6-56 
5-25 
3-12 
4-81 
3-62 
5-12 
4-110 
4-56 
6-50 
3-20 
5-06 
9-18 
6-31 
7-75 
5-31 
6-62 
5-88 
3-50 
4-38 


147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 


6-00 
5-81 
6-94 
7-48 
3-94 
5-ss 
6-44 
6-25 
5-38 
6-33 
5-81 
4-69 
6-69 
5-19 
6-94 
5-81 
9-19 
5-25 
5-50 
6-53 
9-19 
4-94 
4-19 
7-00 
6-38 
4-vi 


172 
173 
174 

175 

176 

177 

178 

179 

180 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 


7-00 
5-31 
5-94 
5-70 
4-50 
4-00 
5-89 
6-44 
6-25 
7-38 
5-38 
11-38 
15-63 
13-50 
13-13 
4-56 
4-50 
2-56 
4-63 
5-63 
4-31 
5-00 
8-76 
4-31 
3-50 
5-38 
3-94 
5-38 
6-80 

4-s- 

4-13 
4-88 
6-88 
5-44 
5-44 
3-99 
4-25 
3-94 
9-00 
2-94 
5-38 
5-13 
5-06 
3-89 
8-00 
4-25 
4-81 
2-19 
4-88 
8-44 
5-38 
4-38 


225 

220 
227 
228 

229 


3-86 
4-70 
3-00 
2-86 
9-71 


230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 


5-14 
4-76 
6-64 
5-87 
6-86 
414 
3-80 
4-14 
5-64 
3-36 
5-00 
5-30 
s-14 
7-00 
5-14 
4-86 
5-93 
4-75 
4-64 
4-93 
7-00 
414 
3-71 
5-00 
4-00 
4-77 
6-71 
6-43 
-■>6 


259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 


12-00 
14-00 
11-80 
10-20 
14-30 
11-20 
10-00 
11-00 
11-80 
1S-60 
---ii 
10-40 
13-43 


272 
273 
274 
275 

9-29 
10-26 

7-43 
10-43 

276 

4--2 

Maximum 
15-63 

Minimum 

2- 10 

Average 

5-95 


(if  the  276  samples  ezai id,  only  fifteen  were  equal 

to  or  above   tin       I laid    Oi     II    pel    01  ni 

scribed  bj  the  treasury  regulations.    Thi  I  the 

average  content  ol  5-98  per  cent  of  resin  go  to  confirm  the 
statement  that  low-grade  jalap  i  ol  frequent  occurrence, 
and  show  th"  extremely  variable  character  of  the  di 
as  imported  into  this  country.  An  inspection  oi  the  results 
obtained  in  pai  kagi  -  oi  the  same  lot  also  show  that  thi  v 
vary  greatly. 


ADDITIONAL    ANALYSES    OF    ASSAFCETIDA. 


BY   RUSSELL   \V.    MOORE,    M.A.,    M.SC 

The  analyses  here  given  are  for  the  purpose  of  com- 
parison with  those  previously  published  in  this  Journal. 
The  method  of  analysis  followed  was  identical  with  that 
described  (this  J.,  1899,  987).  The  samples  represent 
many  lots  imported  at  ports  other  than  New  York,  the 
separate  lots  being  indicated  by  lines.  The  following 
results  were  obtained  : — 


Per 

Per 

Per 

Per 

Per 

Mo. 

cent. 

-No. 

cent. 

No. 

cent. 

No. 

cent. 

No. 

cent. 

Resin. 

Resin. 

Resin. 

Resin. 

Resin. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


32-85 
50-00 
40-90 
37-40 
40-00 
40-40 
45-40 
50-50 
32-70 
42-30 
37-80 
41-90 


13  36-90 

14  28-20 

15  34-75 

16  33-80 

17  28-60 

18  44-20 

19  39-20 

20  53-00 

21  20-05 

22  32-80 

23  24-50 

24  28-30 


35  47-80 

36  45-45 

37  57-30 

38  47-55 


39  38-80 


61  60-18 

62  62-45 

63  28-90 

64  64-00 

65  65-15 


40  34-00 


41  36-53 

42  21-90 

43  34-70 

44  48-10 


45  38-60 


25  44-15 

26  42-80 

27  36-50 

28  48-10 

29  42-00 

30  43-40 

31  51-60 

32  54-90 


33  43-00 

34  48-25 


46   45-90 


66 
67 
68 

40-90 
43-75 
55-15 

69 
70 

13-65 

24-40 

71 

25-90 

72 

20-00 

47  19-20 


73  18-80 

74  21-05 


48  21-13 


49  33-20 


50  31-40 


51   57-30   78  51-70 


84 
85 

Ml 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 


17-70 
21-00 
16-50 
16-50 
27-45 
18-80 
16-50 
18-30 
18-60 
21-00 
13-10 
30-00 
17-40 
17-50 
15-25 
18-90 
17-60 
18-30 
17-10 
18-15 
17-30 
11-80 
14-25 
18-95 
17-25 
17-00 
18-50 


52  55-10 

53  58-55 

54  60-55 

55  47-20 

56  57-80 

57  39-60 

58  50-00 

59  63-20 

60  58-00 


79 

36-60 

80 

22-50 

81 

52-50 

82 

24-90 

111 

112 
113 
114 
115 
116 
117 
118 
119 


19-05 
18-20 
18-90 
14-95 
9-35 
21-20 
13-20 
31-50 
15-10 


120  16-60 

121  18-45 

122  17-00 

123  19-50 

124  15-00 

125  26-75 

126  36-90 

127  14-50 

128  19-40 

129  28-30 

130  18-50 

131  18-75 

132  16-50 

133  20-60 

134  21-20 

135  22-65 

136  18-80 

137  21-65 

138  21-75 

139  15-55 

140  12-25 

141  10-80 

142  12-60 


Maximum 
65-15  per 
cent. 

Minimum 
9-35 

Average 
31-45 


N"o.  1  was  an  average  of  t  en  samples. 


These  results  have  been  tabulated  for  the  purposejof 
comparison  with  previously  published  results. 

The  figures  in  Table  A,  show  only  a  total  of  15-49  per 
cent,  of  the  samples  examined  to  contain  the  50  per  I 
of  resin  required  by  the  Treasury  regulations,  and  indicate 
the  necessity  of  frequent  chemical  examinations  of  the 
importations  of  this  drug.  Much  of  the  inferior  drug 
met  with  is  fictitious  in  character,  consisting  of  impure 
gypsum  cemented  together  with  assafietida  resin.  Other 
samples  were  of  an  inferior  quality,  plainly  due  to  crude 
and  imperfect  methods  of  collecting  the  drug.  Several 
samples  of  assafcetida  resin  were  also  tested,  ^with  the 
following  results  : — 

fiesin  from  Assajatida. 

No.  Resin.  No.  Resin. 

1  91-87  per  cent.      3  91 '07  per  cent. 

2  92-60  per  cent.      4 94'89  per  cent. 
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Per  cent,  of 
Resin. 


Table  A. 


JTo.  of  Samples. 


Per  cent. 


1st  Set, 
1890. 


2nd  Set, 
1900. 


3rd  Set, 
1901-5. 


(1)   1899. 


(2)    1900. 


(3)    1901-5. 


1  to  10 
10  to  15 
15  to  20 
20  to  25 
25  to  30 
30  to  35 
35  to  40 
40  to  45 
45  to  50 
60  to  55 
55  to  60 
Above  60 

Total 


13 

49 
61 
19 

7 
4 
3 


Above  50, 


0 

0 

5 

3 

6 

10 

18 

25 

12 

37 

21 

13 


39 
17 
8 
IS 
11 
13 


7-98 

29-8S 
37-19 
11-58 
4-27 
2-44 
1-8:5 
1-22 


142 


0-0 
0-0 
3-33 
2-00 

4-011 

6-67 
12-00 
16-66 

8-00 
24-67 
14-00 

8-67 


100-00 


0-70 
6-34 
27-46 
11-97 
5-63 
9-16 
7-75 
9-16 
6-34 
5-63 
4-93 
4-93 


100-00 


Yorkshire  Section. 


Meeting  held  at  the  University,  Leeds,  on  June  \Sth,  190G. 
PKOF.    A.    G.    GREEV   IN   THE   CHAIR. 


THE  DIRECT  ESTIMATION  OF  NITROGLYCERINE 
IN  CORDITE,  &c. 

BY   OSWALD    SILBERRAD,    PH.D.,    HENRY   ABLETT    PHILLIPS, 
AND    HENRY  JOHN    MERRIMAN. 

No  method  has  hitherto  been  devised  for  the  direct 
estimation  of  nitroglycerine  in  cordites  and  allied  explo- 
sives. It  is  customary  to  extract  the  nitroglycerine  and 
mineral  jelly  with  ether,  and  to  weigh  the  residual  nitro- 
cellulose. Methyl  alcohol  is  used  to  separate  the  nitro- 
glycerine and  mineral  jelly,  the  latter  being  weighed 
and  the  former  determined  by  difference.  The  disadvan- 
tages of  having  no  direct  method  for  the  estimation  of 
such  an  important  constituent  of  cordite  as  nitroglycerine 
are  manifest. 

Firstly,  the  methods  for  the  determination  of  mineral 
jelly  are  somewhat  unsatisfactory.  Thus,  on  keeping  a 
powder,  a  certain  portion  of  the  mineral  jelly  becomes 
soluble  in  methyl  alcohol,  and  is  therefore  estimated  as 
nitroglycerine  ;  and  secondly,  it  not  infrequently  occurs 
that  the  powder  contains  some  additional  ingredient,  the 
presence  of  which  precludes  the  estimation  of  nitroglycerine 
by  difference. 

The  chief  difficulties  met  with,  in  attempting  to  estimate 
nitroglycerine  in  cordite  directly,  are  due  to  the  unavoid- 
able presence  of  a  volatile  solvent  used  for  its  separation. 
Such  solvents  interfere  with  the  reactions  of  nitroglycerine 
to  such  an  extent  that  all  previous  attempts  to' devise 
quantitative  methods  have  been  fruitless. 

The  present  method  is  based  on  the  reduction  of  the 
saponification  products  of  nitroglycerine  to  ammonia, 
and  will  be  found  to  be  satisfactory  and  accurate. 

Saponification  alone  does  not  give  quantitative  results. 
In  this  connection  Hay's  work  (Monit.  Scient.  [3]  15,  424) 
should  be  referred  to.  According  to  this  author  the 
saponification  may  be  represented  by  the  following 
equation  : — 

C3HB(ON02)3  +  5KOH  =  KN03  +2KN02  +CH3COOK  + 

HCOOK. 

The  present  work  has  shown,  however,  that  this  reaction 

is  not  quantitative,  ammonia  and  other  products  always 

being  simultaneous^*  formed. 

Experimental. 

Direct  evaporation  of  ethereal  solution  0/  nitroglycerine. 
— A  series  of  experiments  in  this  direction  showed: 

(a)  That  ether  cannot  be  removed  from  nitroglycerine 
without  loss  of  the  latter. 

(h)  That  the  loss  is  reduced  to  a  minimum  when  the 
removal  of  the  ether  is  carried  out  at  a  low  temperature 
in  a  current  of  air. 


(c)  That  even  under  the  most  carefully  controlled 
conditions  constant  results  cannot  be  obtained. 

As    an    example,   the    following    experiment    may 
cited : — 

Weighed  quantities  of  nitroglycerine  were  dissolved  in 
ether,  the  ether  evaporated  in  a  current  of  air,  and  the 
nitrogen  estimated  by  Lunge's  method  in  the  residue. 

0-4508  grms.  of  nitroglycerine  originally  taken  gave 
140-8  c.c.  of  nitric  oxide  at  758-9  mm.  and  19°  C.  =  18-f'' 
per  cent.  N. 


Fig.  I. 
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ii  i  ^il    grills,  of    nitroglycerine  originally   taken 

i   nitric  oxide  at   762-2  hum.   and  22-8     I 
■:  per  cent.  N. 

1  iii—  corresponds  to  98-58  and  97-69  per  cent,  of  nitro 
ctively.       Experiments     were     then 
I  .mt   with  ii  view  to  devising  a  direct   method 
lating   nitroglycerine  in   an  ethereal   solution.     Tin 
rv-iilts    which    ultimately    led    to    the    development    of    a    j 
satisiart.u y   method  are   briefly  summarised   in  the   fol- 
lowing table  :  — 

Experiment*  on  the  quantitative  estimation 


From  the  above  results  it  will  be    •  an  that  it  is  possible 
to  overcome  the  difficulties  atti  nding  the  dii 

of  nitroglycerine  in  ethereal  solution  i.  .1  in  tho 

analv  Bis  "I  oordite)  bj  reducing  the  saponification  products 
with  cine,  iron,  and  caustic  soda;    under  these  conditions 
the  nitrogen  is  quantitatiw  i>  r,,i,i   ■  t » -■  l  into  amn 
The  apparatus*  used  is  depicted   in   tin-  mruni] 

•To  be  obtained  of  Messrs.  Townson  and  Mercer  (34,  Cami 
Street),  or  Messrs.  Uuller  and  Co.  (6,  Orange  Street,  Red  Lion 

Square). 

of  nitroglyrerinc  in,  ethereal  solution. 


Conditions  of  experiment. 


Percentage,  of  the 
mtro  glycerine 
taken,  found  by 
expert 


Molecular 

proportion  of 

reagent  per 

molecule  of 

nitroglycerine 

taken. 


Remarks. 


I.  Saponification  by  boiling  the  ethereal  solu- 
tion with  alcoholic  caustic  soda  : 

Experiment  1  product  titrated  unflltered 


filtered 


II.  Saponification  by  boiling  the  ethereal  solu- 
tion with  alcoholic  caustic  potash  for  28 
hours  : 
Experiment  t  product  titrated  unfiltered 


XIL  Saponification  by  heating  the  ethereal  solu- 
tion witli  alcoholic  caustic  potash  in  a 
sealed  tube  : 

Experiment  1  for  6  hours  at  100'  C... 

l\ .  Saponification  by  warming  the  ethereal 
solution  with  sodium  ethylate  : 

Experiment  1  


V     -iponifted  by  heating  the  ethereal  solution 
with  alcoholic  ammonia  in  a  sealed  tube  : 
Experiment  1  for  6  hours  to  100°  C... 

VI.  Reduction  of  ethereal  solution  to  ammonia 
by  means  of  a  copper  zinc  couple  : 

Experiment  1  in  alkaline  solution  .... 
„  2  in  acid  solution    

VII.  Reduction  of  ethereal  solution  to  ammonia 
with  zinc  dust  and  sulphuric  acid  in 
presence  of  salicylic  acid  : 

Experiment  1   


VIII.   Reduction  to  ammonia  by  boiling  ethereal 
solution  with  tin  and  hydrochloric  acid  : 
Experiment  1  

IX.  Reduction  to  ammonia  by  heating  ethereal 
solution  with  stannous  chloride  and  hydro- 
chloric aeid  ;  excess  of  stannous  chloride 
estimated  by  titration  with  l/io-normal 
iodine  solution  : 

Experiment  1  at  boiling  point  of  ethereal 
solution 

a 

3for  6  hours  at  100' in  sealed 
tube 

4 


X.    Reduction  of  ethereal  solution  to  nitric 
oxide   by    boding   with  ferrous   sulphate 
and  sulphuric  acid  : 
Experiment  1 


XI.  Estimation  of  nitroglycerine  as  ammonia 
produced  by  the  reduction  of  its  saponi- 
fication products  with  zinc  iron  and 
caustic  soda  . 

Experiment  1    


88-35* 
86-48* 
88-46* 
89-10* 

4-32  XaOH 
4-32   NadH 

4-42    .N.lllll 

4-45  XaOH 

B*>65* 

85-10* 

4-23  KOH 
4-25  KOH 

81-75* 

4-09  KOH 

88-16* 
86-53* 

1-31   CHjOSa 
4-33  C.HjOXa 

69-51! 
54-28 


66-39 


88-35 
81-49 


34-60: 


100- IS 
99-781 


1-88  XH3 


5-63  SnCl. 


6-40  SnCl. 
9-76  SnCU 


9-78  Sn(  I, 

9  66  SnCL 


The  reaction  was  hardly  complete  after 
24  hours  boiling.! 

|  Ammonia  was  evolved  and  in  three  cases 
estimated  : 

(1)  1-39  per  cent,  of  the  total 
nitrogen  present  was  evolved  as 
ammonia. 

(2)  1-65  per  cent 

(3)  2-09  per  cent 


The  reaction  proceeds  much  more  readily 
than  in  the  above  cases,  being  fully- 
completed  in  6  hours.  Ammonia  was 
invariably  evolved  and  estimated  in 
two  cases  : 

(1)  1-5    per    cent,     of     the 
nitrogen  present  was  evolved  as 
ammonia. 

(2)  0-61  per  cent. 

The  reaction  is  obviously  incomplete,  as 
at  least  3  molecules  of  ammonia  must 
be  required. 

Traces  of  unchanged  nitroglycerine  could 
still  be  detected  in  the  flask  after 
prolonged  boiling. 


Reaction  was  very  violent  and  altogether 
unsuited  for  quantitative  work.  Results 
are  therefore  not  included. 


Reduction  was  carried  ou  for  3  hours. 


In  all  cases,  the  quantity  of  stannous 
chloride  used  is  insufficient  to  account 
for  the  reduction  at  all  the  nitro- 
glycerine present. 


The  nitric  oxide  was  mixed  with  excess 
of  air.  the  nitric  peroxide  produced 
collected  in  standard  caustic  soda 
solution,  and  the  excess  of  alkali  tit- 
with  N.l"  acid.  It  was  found 
impossible  to  brini:  about  t 
pletion  of  the  reaction  event  after 
prolonged  boiling  ;  whilst  unchanged 
nitroglycerine  invariably  found  its  way 
into  the  absorption  flask. 


Calculated  to  nitrogen  this  is — 
18-53  per  cent.      ,  ^^ 

,'       13-50  per  cent. 
18-46  per  cent.       '  *^ 


*  These  figures  are  calculated  on  the  generally  accepted  equation  for  the  saponification  of  nitroglycerine  according  to  which  1  mol. 
Of  this  substance  requires  5  mols.  of  alkaU. 

t  In  aqueous  solution,  the  saponification  is  far  slower  and  less  complete,  whilst  the  presence  of  alcohol  prohibits  the  use  of  hydrogen 
peroxide.  The  method  recently  published  for  the  estimation  of  nitrogen  in  nitrocellulose  by  means  of  "  nitron  "  (M.  Busch,  Ber.  39, 
1906,  1401)  is  therefore  not  applicable. 
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Fig.  2. 


diagrams.  Fig.  1  is  the  apparatus  used  for  extracting 
and  saponifying  the  nitroglycerine,  and  Fig.  2  that  used 
for  reducing  the  products  to  ammonia.  It  will  be  noticed 
that  the  apparatus  used  for  extraction  and  saponification 
is  fitted  throughout  with  ground  glass  joints  and  supplied 
with  a  very  efficient  condenser — these  precautions  are 
necessary  in  order  to  avoid  loss  of  nitroglycerine,  which 
is  readily  carried  away  in  the  ether  vapour. 

The  direct  estimation  of  nitroglycerine  in  a  cordite 
is  carried  out  as  follows : — A  weighed  quantity  of  the 
ground  cordite,  sufficient  to  yield  about  2  grms.  of  nitro- 
glycerine, is  placed  in  a  thimble  in  the  Soxhlet  extractor,  A, 
which  is  fitted  up  as  shown  in  the  diagram.  Eighty  c.c. 
of  absolute  ether  is  poured  into  the  flask,  and  extraction 
carried  out  in  the  usual  manner.  After  the  extraction 
of  the  cordite  is  complete,  the  thimble  containing  the 
residual  nitrocellulose  is  washed  with  a  little  fresh  ether, 


Fifty  c.c.  of  the  solution  are  transferred  to  the  flask,  F,  of 
the  reduction  apparatus  (Fig.  2).  Fifty  grms.  of  a  mixture 
of  powdered  zinc  (2  parts)  and  reduced  iron  (1  part)  are 
added  together  with  50  c.c.  of  40  per  cent,  caustic  soda 
solution  and  the  ammonia  distilled  off  in  a  slow  current 
of  air  and  collected  in  standard  acid  (about  75  c.c.  N/10 
acid)  in  the  absorption  flask,  H.  The  excess  of  acid  is 
then  titrated  back.  One  c.c.  of  N/10  acid  corresponds 
to  0-00757  grm.  of  nitroglycerine. 

The  following  examples,  which  show  the  nitrogen 
present  as  nitroglycerine,  will  serve  to  illustrate  the  degree 
of  accuracy  of  the  method.  Nitrogen  estimations  were 
also  carried  out  by  Dumas'  ultimate  method  on  the 
original  explosive  and  also  on  the  nitrocellulose,  separ- 
ated by  ether  extraction,  and  the  nitrogen  present  as 
nitroglycerine,  calculated  from  these  data,  is  given  for 
comparison. 


Explosive. 


Nitrogen  determinations  by 
Dumas'  method. 


Nitrogen  in 

original 
cordite,  <&c. 


Nitrogen  in 

extracted 

nitrocellulose. 


Percentage  of 
nitrocellulose. 


Nitrogen  present  as 
nitroglycerine. 


Calculated  from 

results  by 
Dumas'  method. 


Found 
by  new 
method. 


Experimental  cordite  F.  140 
Experimental  cordite  4296 
Experimental  cordite  2614 
Blasting  gelatine  


14-77 
15-53 
13-90 
17-21 


12-82 

36-33 

13-22 

31-83 

12-85 

65-43 

11-81 

8-26 

10-11 

11-32 

5-49 

16-24 


10-02 
11-35 

5-47 
16-00 


and  removed  from  the  extractor.  The  absorption  flasks, 
C,  containing  10  c.c.  of  N/10  acid  are  now  affixed,  and 
excess  of  sodium  ethylate  (about  50  c.c.  of  a  solution 
prepared  by  dissolving  5  grms.  of  sodium  in  100  c.c.  of 
absolute  alcohol)  run  into  the  flask  little  by  little  through 
the  side  tube,  D.  The  reaction  takes  place  rapidly,  and 
is  completed  by  warming  on  the  water-bath  for  about 
six  hours ;  its  course  may  be  followed  by  periodically 
drawing  off  small  samples  by  means  of  the  tap,  E,  and 
examining  them  for  nitroglycerine  by  means  of  diphenyl- 
amine  in  sulphuric  acid.  The  ether  is  then  distilled  up 
into  the  Soxhlet  and  run  off  by  means  of  tap,  the  residue 
is  dissolved  in  water  and  made  up  to  250  c.c,  the  aqueous 
Soxlilet  and  ether  washings  being  also  added  to  the 
solution. 


The  slight  discrepancy  (0"249)  between  the  results 
obtained  by  the  two  methods  when  applied  to  blasting 
jelly  is  due  to  the  fact  that  Dumas'  method  invariably 
gives  high  results  when  applied  to  this  explosive ;  the 
new  method  is  evidently  accurate  in  this  case  also. 

Our  thanks  are  due  to  the  Explosives  Committee  and 
the  Director  of  Artillery  for  permission  to  publish  these 
results. 
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K\..iimi  Patents. 

rating  apparatus;    Centrifugal .     Aktiebol 

klmliit.      Eng.     Pat.     10,874,     Mav    -I. 
1905.     Under  Int.  Conv.,  May  27,  1904. 

1.410  of  1905;  this  J.,  1905,  1162.— T.F.B. 

.'    I  nun    liq 
P    Porgcs.  Vienna,  and  R.  Neumann. 
I.  Austria.      Ens:.  Pat.  23, 124,  Nov.  14, 
1905. 

The  liquid  d  is  introduced  into  a  vessel  in  which 

•  numlier  of   hollow    bodies,    through   which   the   cooling 

linm  is  caused  to  How,  are  arranged.      rhes        ay  be 

F  convenient  shape  -  >  long  as  then-  exti  rior  surfaces 

i.  lied  by  a  scries   of    scrapers,    mounted  on  a 

non  shaft,  and  caused  to  rotate.     The  serve 

to  keep  the  contents  of  the  vessel  agitated,  as  well  -is  to 

remove    the   dep  lids    from    the   surface   of   the 

,:  bodies.— W.  H.  (  . 

Derating    apparatus ;      Vacuum    .     F.     Jfirgens, 

-     _.  rhausen,   liormanv.     Eng.   Pat.    18,130,   Sept.    7. 
1905. 


burning-chambers  by   di  prw    d      i  de  of 

the   floor,    the    produi  te    of    i  >mb 
upwards  int. .  the  bui 

rate,    damper-controlled    air    supplies    are    provided 

for    both    ih mbustion-    and    burning-chambers, 

the  1  innected  to  the  main  Hue  < 

ntrolled   gas    passages.      \n\    b 
in  which  i  ■  i  is  completed  can  be  Bhut 

ombustion-chamber    bv  a       i  ,  and 

the  partitions  between  the  burning-chamb  isily 

d  to  allow  -\\    ii.  i  . 

Dryer.     G.   E.    I  St.    Louis,   Mo. 

822,185,  May  29,  1906. 
The  apparatus  comprises  a  rotary  drying  chamber  and 
ed  conveyor,  geared   to  to  move  simul- 

taneously. The  material  to  be  dried  is  supplied  to  the 
feed  conveyor,  which  is  arranged  in  the  lower  portion 
of  a  Hue  communicating  ,\ith  the  drying  chamber.  There 
i-  also  .i  flue-cleaning  conveyor  in  the  bottom  of  the  flue, 
to  deliver  material  into  the  cylinder  m  a  position  to 
mingle  with  that  delivered  by  the  feed  conveyor. 

— W.  C.  II. 

Drying  chamber.     A.   Sohroder,   Assignor  to  A.   Krause, 

Berlin.     U.S.    Pat   822,990,  June   12,    1 
See  Kr.  Pat.  357,768  ol  1905  ;  this  J.,  1906,  1 13.— T.  F.  B. 


Pat.  165,220  of  1904  :   this  J.,  1906,  589.— T.F.B.       Suction-filter. 


Drying   by    means   of    rays   of   light;     Process   for . 

W.    E.    Evans,    London.     From    ties.    f.    Trockenver- 
fahren.  Berlin.     Eng.  Pat.  19,795,  Sept.  30,  1905. 

Ger.  Pat.  162,696  of  1904  ;  this  J..  1906,  59.— T.  F.  B. 

iation   processes;     Machines  for .     A.    E.    \V. 

n,    B.C.,    Canada.     Eng.    Pat.    20.941. 
Oct     It;.   1905. 

See  U.S.  Pat.  805,035  of  1905  ;   this  J.,  1906,  8.— T.  F.  B. 

United  States  Patents. 

Blast-flame   furnace.     B.    E.    Eldred,    Bronxville,    N.Y., 
mbustion    Utilities    Co.,    New    York. 
U.S.  Pat  821,994,  .May  29,  1906. 

The  furnace  consists  of  an  inclined  rotary  combustion 
■chamber,  with  means  for  supplying  material  to  be  calcined 
to  the  upper  end.  and  a  discharge  outlet  at  the  lower  one!. 
The  main  flame  of  the  furnace,  derived  from  a  blast- 
nozzle,   connected    with   a   receptacle   for   powdered   coal. 

lirected  axially  into  the  combustion  chamber. 
and  passes  over  the  material  in  it.  in  a  direction  opposite 

tat  in  which  the  material  is  travelling.  By  means  of 
an  auxiliary  nozzle,  comprising  two  concentric  pipe-, 
the  inner  of  which  is  connected  with  an  air-compres 
and  the  outer  with  a  fan-blower,  a  secondary  flame  is 
directed  into  the  combustion  chamber  at  an  angle  to  the 
axis  of  the  main  flame,  and  directed  on  to  the  floor  of 
the  chamber.  By  this  arrangement  the  main  flame  gives 
a  region  of  relatively  low  temperature,  and  the  secondary 
flame  one  of  relatively  higher  temperature,  near  the 
discharge  end  of  the  furnace,  and  these  can  be  relatively 
adjusted  longitudinally  of  the  furnace.  By  means  of 
damper  mechanism  attached  to  the  stack  of  the  furnace, 
the  position  of  the  main  flame  can  be  varied  within  the 
combustion   chamber.— W.  C.  H. 

;    Continuous  .     \V.   A.   Butler.  San  Francisco, 

Cal.     U.S.  Pat.  S22.580,  June  5,.  1906. 

CCBSSrvE  series  of  burning-chambers  is  arranged  in 
the  form  of  an  elongated  oval,  with  combustion-chambers 
in  the  lower  part  of  the  walls  at  each  side.  The  com- 
bustiou-chambsrs  are  separately  supplied  with  fuel,  and 
are    inclined    downward ;   they   communicate    with    the 


P.    Argall,     Denver,    Colo. 
822,812,  June  .">.  1906. 


U.S.     Pat. 


The  claim  is  for  a  series  of  suction-filters  with  porous 
3,  and  provided  with  inlet  ami  outlet  pipes,  the  latter 
being  connected  to  a  suction-producing  apparatus.  The 
filters  are  rigidly  supported,  and  are  enclosed  in  a  remov- 
able open-ended  tank,  which,  when  in  position,  has  its 
open  end  closed  by  a  fixed  plate  al  one  end  of  the  series 
of  tilters.     The  liquid  to  be  fill  i  into  the  tank, 

and  the  clear  portion  is  drawn  through  the  porous  fill 
leaving  the  sludge  adhering  to  their  outer  surfaces.     A 
-cries  of  tanks  to  hold  the  various  fluids,  and  a  mechanism 
for  moving  the  enclosing  tank  are  included  in  the  claims. 

— W.  H.  C. 

ators ;      Liner     for     centrifugal    liquid     .     B. 

Ljungstrom,      Assigi  to     Aktiebol  _  S   curator, 

Stockholm.     U.S.  Pat  822,964,  June  12,   : 

See  Eng.  Pat.  'J417  of  1905;   this  J..  L906,  523.— T.  P.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

(Continued  from  page  5S3.) 

Coal  briquettes  and  briquette  pitck  ;    Chemical  methods  of 

judging    .      E.    J,     Constant     and     R.     K 

Gluckauf,  1906,  42.  4S1  ;   Chem.-Zeit,  1906,  30.  Rep., 

17S— 17'J. 

1.  Yieldof  coke. — After  examining  and  comparing  various 
methods,  the  authors  state  that  the  crucible  used  tor  the 
Muck  test  must  be  at  leas;  24  mm.  across  the  bottom, 
or  the  results  will  come  out  2 — 3  per  cent,  of  coke  too 
high.  The  Bochtim  intumescence  test  is  less  delicate, 
the  yield  of  coke  being  on  the  average  1 — 3  per  cent 
lower,  but  the  results  agree  more  closely  w:  tioti 
tests  made  in  g  at  results 
are  furnished  by  the  Belgian  method  (heating  for  half 
an  hour  in  a  covered  porcelain  crucible  in  a  gas  muffle). 
On  the  ether  hand,  the  American  method  ;1  grm.  of 
undried  substance  heated  for  seven  minuti  red 
platinum  crucible  weighing  20—30  grins.,  and  pi 
about  6 — 8  cm.  above  a  burner  nozzle  giving  a  Bui 
dame  20  cm.  high)  gives  a  coke  yield  most  nearly  approxi- 
mating to  practical  work::  . 

2.  Briquette   pilch. — The   Bochuni   method   is    best  for 
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determining  the  amount  of  coke  residue,  but  owing  to  the 
difficulty  of  burning  the  final  traces  of  volatile  matter, 
a  second  flame  should  be  directed  close  to  the  opening 
in  the  crucible  lid.  to  see  whether  ignition  occurs.  The 
yield  of  coke  afforded  by  the  pitch  is  important,  any 
yielding  45  per  cent,  being  unsuitable.  The  percentage 
of  constituents  soluble  in  carbon  bisulphide  forms  a  good 
criterion  of  the  proportion  of  binding  constituents  present. 
The  yield  of  such  constituents  varies  between  60-4  and 
95  per  cent.,  with  79-8  per  cent,  as  the  average.  Further- 
more, pitch  with  a  lower  heating  value  than  8550  cal., 
and  over  5  per  cent,  of  water,  is  of  low  binding  power. 

3.  Determination  of  llf  percentage  <>/  binding  medium 
in  briquettes. — The  substance  is  extracted  twice  for  '24 
hours  in  a  Soxhlet  apparatus,  with  carbon  bisulphide, 
i.e.,  using  a  fresh  quantity  of  bisulphide  each  extraction, 
and  the  residue  dried  over  phosphorus  pentoxide  in  vacuo 
for  about  three  days.  When  the  extract  falls  below  5  per 
cent,  of  the  total  weight  of  substance,  the  briquettes 
are  deficient  in  pitch.  A  complete  calorimetric  and 
chemical  examination  should  also  be  made.  The  calorific 
value  should  be  not  less  than  7700  heat  units  (calculated 
to  dry  substance)  ;  ash  content  not  over  8  per  cent.  ; 
percentage  of  matter  soluble  in  carbon  bisulphide  not 
less  than  5  per  cent.  ;  and  volatile  constituents  not  less 
than  Hi  per  cent. — C  S. 

Acetyl,  ne  burners  ;  Some  incandt  scent :  their  behaviour 

and  illuminating  power.  F.  H.  Leeds.  J.  Gas  Lighting, 
1906.  94.  7S1— 784. 
Ix  the  ninety-two  German  villages  now  provided  with 
public  supplies  of  acetylene,  incandescence  lighting  is  very 
largely  used.  The  Schimek  burner,  recently  introduced, 
has  been  used  by  the  author  in  his  experiments,  and 
is  found  to  behave  satisfactorily.  At  a  pressure  of 
4  ins.,  and  a  consumption  of  0-472  cb.  tt.  (13-35  litres) 
per  hour,  a  "  10  litre  burner  gave  an  illuminating  effect 
of  46-0  candle-power,  equal  to  an  efficiency  of  97-4  candles 
per  cb.  ft.  On  increasing  the  pressure,  the  efficiency 
increased  very  much,  amounting  to  106-4  candles  per 
cb.  ft.  at  4-5  ins.,  and  113-7  candles  per  cb.  ft.  at  5  ins. ; 
but  at  the  latter  pressure  the  burner  began  to  "  roar  " 
slightly.  Using  a  "15  litre  "  burner,  at  4  ins.  pressure 
and  a  consumption  of  0-663  cb.  ft.  (18-8  litres)  per  hour, 
the  candle-power  was  70-0,  equal  to  105-5  candles  per 
cb.  ft.  An  efficiency  of  100  candles  per  cb.  ft.  can  there- 
fore be  obtained  easily,  even  with  small  incandescence 
acetylene  burners.  Mantles  which  have  been  used  at 
abnormally  high  pressures  (4-5 — 5  ins.),  and  have  thus 
shown  higher  efficiencies,  appear  to  maintain  these 
efficiencies  when  subsequently  used  at  4  ins.,  possibly 
because  the  mantles  have  shrunk  to  the  most  advantageous 
shape  at  the  higher  pressures. — H.  B. 

Carhim  .    Alt,  rations  ■■]  condition  experienced  by  amorphous 

,    under   tin     influt  ne<     of    temperature,   and    under 

th    action   of  oscillations  oj  temperature.      O.  Manville. 
VII.,  page  637. 

English  Patents. 

Tar  [for  briquetU  a,  Ac.  i  ;    Method  of  solidifying S.  ( :. 

Coulson,  Rotherhaim     Eng.  Pat.  4427.  Feb.  23.  1906. 

The  process  claimed  is  an  improvement  on  that  described 
in  Eng.  Pat.  2102  of  1904  (this  J..  1904.  780),  and  consists 
in  eliminating  the  crude  naphtha  by  distillation  before 
treating  the  tar  with  concentrated  sulphuric  acid. — D.  B. 

Oxygen  ;  Producing .  for  interned  combustion  <  ngines. 

P.    Winand.   Cologne.     Eng.   Pat.   3121,   Feb.   8.   1906. 
Under  Int.  Conv..  Feb.  9,  1905. 

Foe  working  internal  combustion  motors  under  exclusion 
of  air,  an  oxvgen  carrier,  such,  for  instance,  as  potassium 
chlorate,  preferably  mixed  with  a  liquid  to  facilitate  its 
regular  feeding,  is  supplied,  continuously  or  at  intervals, 
to  the  place  of  production,  in  proportion  to  the  quantity 
of  oxygen  required.  Hot  combustion  gases,  or  com- 
bustible substances,  are  conveyed  to  the  place  of  delivery 
of  the  oxygen  carrier,  in  order  to  provide,  by  their  heat 
of  combustion,  for  the  steady  evolution  of  oxygen  from 


the  latter.  The  invention  is  described  as  applicable  1 
vessels  that  are  to  be  propelled  in  a  submerged  condition 
such  as  submarines. — E.  S. 

Carbonisation   of  coal   in  vertical  or  inclined   retorts,   at, 

apparatus   therefor.      H.    W.    Woodall.    Wimborne,   an 

A.    McD.    Duckham.    Upper   Parkstone.    Dorset.     En; 

Pat.   10.954.  May  25.   1905. 

To  regulate  the  quantity  of  steam  that  passes  up  throng 

the  coal,  on  using  a  vertical  or  inclined  retort  the  low< 

end  of  which  dips  into  water,  a  branch  or  by-pass  pij 

is  provided,  connecting  the  lower  part  of  the  retort,  nei 

the  surface  of  the  water,  with  the  gas-outlet  pipe  at  tb 

top  of  the  retort.     By  adjusting  a  valve  on  the  by-pa; 

pipe,  the  whole,  or  any  desired  proportion,  of  the  steal 

generated  by  the  hot  coke  may  be  led  off,  and  prevente 

from  rising  through  the  fuel. — H.  B. 

Gas  product  r   plants  ;    Suction .     T.   A.   Goskar  an 

L.   Burn.  Charlton,   Kent.     Eng.   Pat.   11,725,  June  ; 
1905. 

Water  is  sprayed  into  the  cylinder  of  the  engine  connects 
to  the  producer,  so  as  to  generate  steam  in  the  exhaus 
gases,  and  the  latter  are  then  admitted  into  the  produce 
along  with  just  sufficient  air  to  generate  the  required  hea 
by  combustion.  In  this  manner  the  heat  of  the  exhaus 
gases  is  utilised  to  generate  steam,  and  the  carbon  dioxid 
they  contain  is  converted  into  carbon  monoxide.  Th  I 
plant  is  preferably  provided  with  exhaust  silencers,  servin; 
as  anti-pulsation  chambers,  before  the  producer  and  th 
inlet  of  the  gas-engine  cylinder. — H.  B. 

Gas  producers  ;    Impts.    in .     L.   Wilson.  Greenock. 

Eng.  Pat.  12,563.  June  17.  1905. 

In'  a  gas  picducer  having  a  superheating  chamber  througl 
which  the  gases  are  let!,  so  as  to  convert  tarry  matter 
into  permanent  gases,  the  superheating  chamber  is  pro 
vided  with  apertures  to  admit  steam  or  air  blasts,  for  thii 
purpose  of  cleaning  out  the  nassages  in  the  chamber. 

— H.  B. 

Absorption   or  solution  of  soluble   substances  by  liquids 

Apparatus  for  promoting  the  ,  suitable   [inter  eilia 

for  use  in  the  purification  of  illuminating  and  otliei 
gases.  F.  Clark,  Southend-on-Sea.  Eng.  Pat.  11.770 
June  5,  1905. 


The  gases  to  be  washed  are  passed  up  a  tower,  the  con- 
struction of  which  will  be  seen  from  the  figure,  which  is 
a  vertical  section  of  a  portion  of  the  tower,  and  the  wash- 
ing or  absorbing  liquid  Hows  down  the  tower.  Through 
the  centre  of  the  tower,  a,  a  shaft,  i,  passes,  which  is 
rotated  by  spur  wheels  from  below,  and  which  carries  a 
number  of  superp  >sed  distributing  cones,  p,  p,  provided 
on  their  upper  surfaces  with  vertical  division  plat'-,  r, 
Between  each  of  the  rotating  cones  is  fixed  the  frustum 
of  an  inverted  cone,  m.  also  having  vertical  division  plates, 
71.  and  attached  to  the  sides  of  the  tower,  a.  The  liquid 
and  the  gas  are  caused  to  alternately  approach  and  recede 
from  the  centre  of  the  tower,  and  at  each  change  of  direc- 
tion, the  gas  is  obliged  to  pass  through  a  veil  or  film  of 
the  liquid.— W.  H.  C. 


July  1«.  1000.] 


«       II  -li  I  I  .   GAS  &    LIGHT. 


Tnr  ,     Apparatus  /or   extracting  ,  jmm   illuminating 

P.  F.  Holmes,  E.  D.  Holmes,  and  E.  G.  Cameron, 
Huddcrsfield.      Eng.    Pat.   4230,    Feb.   20,    1906 

TaB-ixtrai  hsu  drums  of  the  Uim  1  referred  to  in   Eng. 

2.r>.493  of   I'.IOI   and  '20,677  -I   1903  are   i lilied  in 

itruetion   by  securing  the  sets  of  j >ln t<-~ .  constituting 

th<    drum,  between  corner-posts  bolted  to  the   drum    top 

and  cover-strips  secured  to  the  corner-posts,  for  the  pur- 

.if  facilitating   the   cleaning   of   the   drum   and   the 

alteration  of  tin-  spacing  or  number  of  flu-  plates.  —  H.  li. 

Is   /or    containing    gas    under    prcssuri  ;     Impts.    in 

.     A.    Boas,   C.    Rodrigues-Ely,  and    E.   Gauthier, 

Tans.     Eng.    Pat.    IvJt.    Feb.   27.    1906.     Under    in' 

a..  Oct.    12,    1905. 

The   claim    is   for   an    improved    method    of   closing    the 

cylinders   or   vessels   in   which   compressed    gas   is   stored. 

The  outlet   pipe,  provided  with  it-  valve,   passes  through 

and  is  secured  to  the  vessel  by  the  collar  which  holds  the 

ng  plug  of  the  vessel  m  position  ;    the  outlet  pipe  also 

-    through   the   |>erforated  closing   plug.     The  outlet 

pipe   is  easily   accessible   for   cleaning   purposes,   and   the 

ing  plug  can  be  easily  and  safely  loosened.     Further, 

a  filtering  chamber  is  attached  to  the  end  of  the  outlet 

pipe  which  projects  into  the  gas  cylinder,  so  that  the  gas    . 

mav  be   passed   through  anv  desired   filtering  agent. 

— W.  II  c. 

■  ■    Impts.  in .     S.  E.  Page,  London. 

in    H.    L.    Dohertv.    Madison,    Wis..    U.S.A.     Eng. 
Pat.  8866,  April  12    [906. 

The  calorimeter  comprises  a  vertical,  cylindrical  com- 
bustion-chamber, the  walls  of  which  are  constructed  of 
four  concentric  cylinders  forming  three  annular  compart- 
ments, in  the  innermost  and  outermost  of  which  water 
circulates  ;  an  annular  tank,  surrounding  the  combustion- 
chamber,  and  adapted  to  contain  the  gas  to  be  tested  ; 
a  Bunscn  burner  fixed  centrally  in  the  lower  part  of  the 
combustion  chamber,  and  supplied  with  gas  from  the 
annular   tank  :     water-supply   pipes,    with   constant  level 

es,  for  maintaining  a  flow  of  water  through  the 
apparatus  ;  and  thermometers  for  indicating  thetempera- 

■  of  the  inflowing  and  outflowing  water,  of   the  waste 
gases,   and   of   the  atmosphere.     By  means  of  a  sen- 
vertical  baffle-plates  arranged  in  the  middle  annular  com- 
partment    surrounding     the     combustion    chamber,     the 
products  of  combustion  are  caused  to  pursue  a  zig-zag 

•  .  so  as  to  be  cooled  to  the  atmospheric  tempera- 
ture before  escaping.  The  cooling  water  from  the  com- 
bustion-chamber Hows  into  the  annular  tank,  the  heated 
water  thus  driving  out  its  own  volume  of  gas.  The 
calorimeter  is  used  without  a  meter.  On  starting  a  test, 
the  annular  tank  is  first  tilled  with  s.',i~.  by  rilling  it  with 
water,  and  then  admitting  the  gas  to  be  tested,  the  water 
being  run  to  waste.  Water  is  now  allowed  to  flow  through 
the  apparatus  ;  as  it  rills  the  tank,  the  gas  is  expelled 
through  the  Bunsen  burner,  and  is  there  burned,  the 
water  and  gas  streams  being  so  regulated  that  the  pressure 
within  the  tank  remains  constant,  water  displacing  gas, 
volume  for  volume.  The  temperature  difference  between 
the  inflowing  and  outflowing  water  gives  the  calorific 
value  directly,  irrespective  of  the  actual  rate  of  consump- 
tion of  the  gas.  since,  m  a  given  time,  the  volume  of  water 
flowing  through  the  annular  compartment  surrounding 
the  combustion  chamber  is  exactly  the  same  as  that  ol 
the   gas   burned. — H.  B. 

United  States  Patents. 

Gas  producing  and  consuming  apparatus.  ('.  Ellis.  New 
York,  Assignor  to  Combustion  Utilities  Co..  Xew 
York.  U.S.  Pat.  821.995.  May  29.  1906. 
Is  the  apparatus  described,  the  gas  is  obtained  from  a 
producer,  adapted  to  contain  a  deep  bed  of  fuel,  and 
bumed  in  a  metallurgical  furnace,  to  which  it  is  supplied 
through  a  heat-insulated  pipe.  The  burned  gases,  or  a 
portion  of  them,  are  drawn  from  the  furnace  through  a 
heat-insulated  pipe  by  means  of  a  powei -driven  fan,  I 
and  returned  below  the  bed  of  fuel  in  the  producer.  On 
the  suction  side  of  the  fan.  is  a  valve-controlled  air  inlet,    j 


opening  to  the  atmosphere,  by  which  air  i-  admixed  with 
the   burned   gases   prior  to  their  introduction  into  the 
producer,  to  which  regulated  proportions  ol  burned  i 
and  cold  air  are  thus  supplied.     (See  also  U  3.  V 
Feb.  27.  1906;   tins  .1..  1906,  307.)     U    ' '.  H, 

Generator.     A.   H.  Jones,   Hartford  City,  Ind.     I    - 

Pat.  B22.132,  May  29,   II 

I'm:  gas-generating  chamber  is  arranged  on  a  supporting 
base,  and  is  divided  into  several  gi  m  rating  compartments 

t  .  which  oil  and  coal-dust  are  supplied,  together  with  a 
miring  arrangement  and  compartment,  into  which  the 
gas  is  drawn  and  mixed;  there  are  "breaker  walla" 
in  the  compartments,  which  are  formed  by  trans- 
verse partitions  in  the  generator,  ap  the  lower 
ends  of  tie-  partitions  forming  passages  between  the 
compartments.  Means  are  provided  for  injecting  coal- 
dust,  ami  igniting  it  and  the  oil.  The  gas  is  passed  into 
wet  Bcrubbers  arranged  on  the  id  then  into  dry 
scrubbers.  i>d  and  steam  are  injected  into  one  of  the 
_  compartments  by  a  centrifugal  mixing  and 
injecting  device,  consisting  of  a  cylindrical  casing,  in 
which  a  turbine  wheel  is  mounted,  aoove  which  is  a  per- 
forated plate.  Steam  is  introduced  through  a  pipe, 
tangential  to  the  wheel,  ami  oil  is  admitted  through  a 
pipe  in  the  top  of  the  easing,  and  a  steam  and  COaldis- 
eliarge  pipe  is  arranged  in  the  side  of  the  casing  opjxisite 
the  steam  inlet,  and  communicates  with  the  generating 
compartment.  —  W.  C.  H. 

Outproducing  a  J.    Hue!.,    liessau,   Germanv. 

U.S.  Pat.  822,246,  June  5,  1906. 
See  Ft.  Pat.  356,974  of  1905 ;  this  J.,  1900.  11.— T.  F.  B 

Gas :   Revolving  kiln  jor  generating  .     S.  E.  Sieurin, 

Hogenas.  Sweden.      U.S.  Pat.  S22.394.  June  5,   1906. 
See  Fr.  Pat.  356.615  of  1905  ;   this  J.,  1906,  11.—  T.  F.  B. 

Gas  furnace  ;    Regenerative .     F.  Siemens.  Dresden, 

Germany.     U.S.  Pat.  822,486,  June  5,   I! 

See  Eng.  Pat.  5860  of  1903  :   this  J.,  1904,  317.— T.  F.  B. 

Gas  ;   Process  of  manufacturing .     L.  P.  I. owe.  San 

Francisco,  Cal.  U.S.  Pat.  822.531,  June  5,  1906. 
On.  is  sprayed  by  means  of  a  jet  of  compressed  combus- 
tible gas  into  a  chamber  filled  with  refractory  material 
which  has  been  previously  raised  to  a  high  temperature. 
When  the  temperature  has  fallen  to  a  point  at  which  the 
oil  is  no  longer  gasified,  the  supply  is  cut  off.  and  the 
refractory  material  heated  again  by  admitting  air.  and 
burning  the  residual  oil  along  with  a  portion  of  the  gas 
produced.  These  operations  are  repsated  alternately 
as  long  as  it  is  desired  to  produce  gas. — \V.  H.  C. 

French  Patent-. 

Furnaces;    Devict    fur  consuming   smoke   in .     X. 

l'.irek.      Fr.    Pat.    362,116,    Jan.    2,    1 

Os  either  side  of  the  furnace  is  arranged  a  series  of  cast 
iron  boxes  of  [-section,  through  which  air  ascends  from 
below  the  fire-bars,  and  is  discharged  above  the  layer  of 
fuel  in  such  a  manner  that  the  mutual  impact  of  the  two 
air  currents  causes  the  smoke  to  descend  on  to  the  burning 
fuel,  and  be  consumed.  The  boxes  are  set  in  refractory 
brickwork,  and  means  are  provided  for  bonding  them 
into  the  brickwork  and  each  other,  as  well  as  for  prevent- 
ing the  ashes.  &c,  falling  through  the  grate  from  choking 
the  inlets.— C.  S. 

Gas  generator  for  high  or  low  combustion-,  with  apparatus 
jor  drying  damp  fuel.  Maschinenfabrik  und  Miihlen- 
bauanstalt  G.  Luther  Akt.-Ces.  Fr.  Pat.  362,267, 
Jan.  9,   1906.     Under  Int.  Conv..  Dec.   13.    1905. 

See  Eng.  Pat.  1235  of  1906  ;   this  J.,  1906.  464.— T.  F.  B. 

German  Patent. 

Gases,  especially  producer  gas  ;  Process  for  filtering  — — , 
through  layers  of  fibrous  substances.  H.  A  pel.  Ger. 
Pat.    166.613.   Nov.   22,    1904. 

The  gas  is  passed  through  a  layer  of  coarse-fibred  absorbent 

c2 
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material  ("wood  wool")  to  remove  tarry  matter,  then 
through  a  dense  layer  of  fibrous  material,  such  as  horse- 
hair, to  separate  particles  of  dust,  and  afterwards  through 
a  layer  of  sponge  or  similar  materia]  to  remove  moisture. 
If  desired  the  gas  may  be  finally  passed  through  a  layer  of 
felt  or  similar  material. — A.  S. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

[Continued  from  page  584.) 

Petroleum    in    -V.  »■   Zealand.     Times   Finan.    Supp., 
June  -25,  1906.     [T.R.l 

In  several  places  in  New  Zealand,  but  notably  at  New 
Plymouth  on  the  west  coast  of  the  North  Island,  and 
near  Greymouth  on  the  west  coast  of  the  South  Island, 
there  are  indications  that  reservoirs  of  oil  exist  at  con- 
siderable depths  from  the  surface.  In  the  New  Plymouth 
district,  oil  was  discovered  near  the  sea  coast,  some  miles 
from  the  base  of  the  extinct  volcano  known  as  Taranaki, 
or  Mount  Egmont.  The  history  of  boring  for  petroleum 
in  that  district  extends  back  to  the  year  1805.  It  was 
one  of  general  failure.  Further  unsuccessful  efforts 
were  made  to  obtain  British  capital  to  continue  the 
boring.  Eventually  a  New  Zealand  syndicate  was 
formed.  A  bore  was  put  down  in  the  vicinity  of  the 
abandoned  workings  to  a  depth  of  905  ft. ;  oil  was  struck, 
but  water  was  also  present  in  the  bore,  and  as  the  water 
rose  and  fell  with  the  tide,  it  was  evident  that  there  was 
a  fissure  running  out  to  sea.  Operations  were  continued 
in  another  direction,  and  a  bore  put  down  to  905  ft. 
yielded  a  flow  of  ten  barrels  a  day.  The  continual  falling 
in  of  a  soft  layer  of  "  papa  "  rock,  however,  soon  stopped 
the  flow  of  oil.  In  1890  a  fresh  bore  was  put  down,  and, 
at  a  level  of  1970  ft.  a  considerable  flow  of  oil  was  struck  ; 
but  again  the  water  interfered  with  the  How,  and,  even- 
tually, the  derrick  and  works  were  destroyed  by  an 
explosion  and  fire.  More  recently  the  operations  were 
continued,  and,  a  few  days  ago,  it  was  announced  that 
all  difficulties  had  been  overcome,  and  that  excellent  oil, 
with  a  total  absence  of  water,  was  flowing  from  the  well. 
The  first  flow  was  at  the  rate  of  about  30  barrels  a  dav. 
but  there  was  a  great  quantity  of  mud  and  sand  mixed 
with  the  oil.  On  April  30,  however,  it  was  found  that 
there  was  an  enormous  pressure  of  gas,  and  that  the 
oil  was  flowing  at  the  rate  of  400  barrels  a  day.  The 
bore  is  down  to  a  depth  of  2331  ft.  The  company  has 
secured  rights  over  5000  acres  of  land  in  the  vicinity, 
and,  as  the  present  storage  capacity  of  10.000  galls,  has 
been  almost  filled,  the  well  has,  for  the  present,  been 
sealed  down.  The  company,  however,  intends  to  erect 
a  refinery,  and  hopes  within  eighteen  months  to  have 
six  other  bores  sunk  and  working.  The  company's 
expert  anticipates  a  yield  of  4000  or  5000  barrels  a  day 
from  the   present  bore. 

Asphallum'i     Action    of    light    on .      V.    Vojtech. 

XXL,  page  054. 

Erratum. 

Petroleum  production  <■/  California.  For.  Off.  Ann- 
Series.  No.  3504.  This  J.,  May  31,  1906,  p.  407.  Instead 
of  "gallons"  read  "  barrels  "  throughout  first  paragraph. 

English  Patent. 

Acetone ;     Manufacture   of .     L.    A.    A.    Pages    and 

E.    C.    A.    Camus,    Paris.     Eng.    Pat.    8757,    April    11, 
1906.     Under  Int.  Conv.,  April  14,  1905. 

The  invention  consists  in  causing  a  continuous  current 
of  distilled  pyroligneous  acid  to  pass  over  a  heated  acetate, 
capable  of  forming  acetone  by  dry  distillation,  which 
acetate  is  continuously  regenerated  by  the  vapours  of 
acetic  acid  contained  in  the  pyroligneous  acid,  and  then 
again  decomposed   by  heat. — I).  B. 


German  Patent. 

Mini  ral  <>il<  ;  Process  for  working  up .     L.  Landsbe 

Ger.  Pat.  166,452,  Sept.  24,  1904. 

The  oils  are  extracted  with  acetone  or  its  homologu 
the  solution  is  separated  from  the  tarry  and  asphaltu 
like  constituents  which  remain  undissolved,  and  t 
solvent  recovered  by  distillation.  The  process  is  stat 
to  be  specially  suitable  for  the  treatment  of  crude  pet 
leum  containing  only  small  quantities  of  light  constituei 
(benzine,  illuminating  oils,  &c),  and  also  for  heavy  c 
and  residues. — A.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  from  page  585.) 

Gallocyanine     dyestuffs ;     Condensation      of .     ic 

aminosulphonic  acids.  E.  Grandmougin.  Z.  Farbe; 
Ind.,  1906,  5,  201. 

If  gallocyanine  dyestuffs,  such  as  Prune  or  Celesti 
Blue,  be  heated  on  the  water-bath  in  aqueous  suspensi 
with  sulphanilic  acid,  o-  or  p-toluidinesulphonic  ac 
j8-/3-naphthylaminesulphonic  acid,  or  other  amir 
sulphonic  acids,  new  dyestuffs  are  formed  which  can 
printed  on  cotton  with  a  chromium  mordant,  or  dyed 
wool  from  an  acid  bath,  or  on  a  chromium  fluoride  mordai 
The  dyeings  obtained  are  much  bluer  than  those  of  t 
original  substances,  but  possess,  it  is  stated,  little  technic 
interest,  as  they  are  not  fast  to  light. — H.  L. 

lA-Anthraquinone.     C.     Liebermann.     Ber..     1906,     3 
20S9— 2090. 

A  refly  to  Lagodzinski  with  reference  to  the  discove 
of  the  above  compound  (this  J.,  1906,  309  and  530). 

— D.  B 

English  Patents. 

Colouring  matter  \dyestuff\  of  the  triphcnylmethane  serie. 

Manufacture    of    a    new .     C.    D.    Abel,    Londc 

From  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pi 
22.021,  Oct,  28,  1905. 

See  Fr.  Pat.  359,002  of  1905  ;  this  J.,  1906,  369.— T.  F. 

Dianisidine  and  diphenetidine  :  Manufacture  of  disulphoi. 

acids  of .     C.   D.  Abel,  London.     From  Act.-G< 

f.  Anilinfabr..  Berlin.     Eng.  Pat.  22,697,  Nov.  6,  19C 

See  Fr.  Pat.  359,214  of  1905  ;  tins  J.,  1906,  424.— T.  F. 

Colouring      matters       containing      halogen     [Anthrace 

dyestuffs];      Manufacture     of .     J.     Y.     JohnsOi 

London.  From  Badische  Anilin  und  Soda  Fabri, 
Ludwigshafen-on-Rhine,  Germany.  Eng.  Pat.  22,51 
Nov.  3,  1905. 

See  Seventh  Addition,  dated  Nov.  9,   1905,  to  Fr.  P& 
349,531   of   1904  ;    this  J.,    1906,  471.— T.  F.  B. 

United  States  Patent. 

Dyestuff  :     Vat ,   and  process  of  making   same.     1 

Schumacher,  \ssignor  to  Farbwerke  vorm.  Meisti 
Lucius,  und  Bruning,  Hrichst  on  the  Maine,  German 
U.S.  1'at.  823,294,  June  12,  1906. 

See  Fr.  Pat.  360,292  of  1905  ;  this  J.,  1906,  471.— T.  F.  ] 

French  Patents. 

Dyestuffs  :  Process  for  making  red  to  violet  sulphide 
Farbwerke  vorm.  Meister,  Lucius,  und  Bruning. 
Pat.  300.437.  Feb.  23,  1905. 
COMPOUNDS  containing  sulphur  but  free  from  halogi 
elements  are  obtained  by  heating  halogen-substitut< 
hydroxyazines  with  alkali  sulphides.  These,  when  heat* 
in  alkali  sulphide  solution  with  sulphur,  are  convert* 
into  sulphur  dyestuffs  of  shades  varying  from  red  to  viole 
The   halogenaied   hydroxyazines   may   be  directly  tran 
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tanned,  in  one  operation,  into  the  sulphur  dyestuils     by 
beating    tlirin     with    alkali     polysulphides.     Tliej 
dvr-tuiTs   at    temperatures    considerably    lower    than   do 

thus. 
mil, 


1 1  and  5]  (Cl)j  A 

[G]  HCK 


/•:\rH/X11 


••N 


M?H3[3] 


100       108°  C.  a  red  dyestufl  fi  hlorinc, 

while  the  compound 

[6]  (HO)CtH3<^>C,H2<  ££*  g], 

to  be  heated  at  130°  C.  to  yield  a  brownish 
sulphur    dyestuff.     A     mixture    of    dibromo 

vstallised  sodium  sulphide  (150  pai 
sulphur  (75  parts),  gives  when  heated  at  140       150°  C.  a 

which,  from  an  alkali  sulphide  bath,  dyes  cotton 
in  violet  shades. — E.  B. 

"/   making  a    ' 

:o] of  Fr.  Patent  304,694.      Farbwerke  vorni. 

■r,  Lucius,  und  Briining.     Fr.  Pat.  361,3*22,   April 
:'.  L905. 
See  U.S.  Pat.  795,058  of  1:10;,  :  this  jr..  1905,885.— T.  F.  B. 

from  azo  duestuffs] ;    Production  of  red ,  fast 

1         --ella  und  Co.     Fr.  Pat.  361,313,  March 
SI,  1905.     Xlll.-I..  page  644. 

minone    di/estuffs ;      Manufacture    of    new    . 

Farbenfabriken  vorm.  F.  Bavcr  et  Cie.  First  Addition 
dated  Dec.  5,  1905,  to  Fr.  Pat.  3.35,326,  June  17,  1905 
(this  J..  1906.  12 

By  nitration  of  the  urethanes  of  amino-anthraqiu'none 
or  of  their  derivatives,  ilinitro  derivatives  having  the 
nitro  groups  in  the  same  benzene  nucleus  are  obtained  : 
ami  by  nitration  of  the  diurethanes  of  thediamino-anthra- 
nrinones,  the  tetranitro  derivatives  are  produced.  By 
hydrolysis  of  these  nitro-urethanes  the  correspondim: 
polynitrated  amino-anthraquinones  are  produced  which 
are  of  great  value  in  the  preparation  of  dyestuffs.  The 
nitroamino-anthraquinones  mentioned  above  give  tri- 
and  hexa-amino-anthraquinones  on  reduction. 

Example.— Ten  kilos,  of  the  urethane  of  /3-amino- 
anthraquinone  are  dissolved  in  50  kilos,  of  nitric  acid 
(96  ixr  cent.),  and  the  solution  heated  to  403  C.  for  half 
an  hour  until  the  nitro  derivative,  precipitated  by  addition 
of  water  to  a  sample  of  the  reaction  mixture,  dissolves 
to  au  almost  colourless  solution  in  concentrated  sulphuric 
acid.  The  whole  mass  is  then  thrown  into  water,  ami  the 
precipitate  purified  by  crystallisation  from  glacial  acetic 
acid.  The  urethanes  are  hydrolysed  by  heating  on  a 
water-bath  with  ten  times  their  weight  of  sulphuric  acid 

until  the  evolution  of  carbon  dioxide  has 
The  nitrated   amino-anthraquinones   are   precipitate 

_  the  mixture  into  ice  water.  The  tri-  and  hexa- 
amino-anthraquinones  are  produced  by  treating  the 
nitro  compounds  with  reducing  agents  such  as  sodium 
sulphide,  zinc  dust  and  alkali,  &c. — A.  B.  5-. 


V.-PREPARING,       BLEACHING,        DYEING, 

PRINTING,      AND      FINISHING       TEXTILES, 

YARNS,     AND     FIBRES. 

(Continued  from  page  5S6.) 

'i/laminc   Claret;    Discharging  of . 

0/ in tits.     R.  Koechlin.     Rev.  Gen.  Mat.  Col.,  1! 

10.  166—167. 

id  of  adding  a  large  amount  of  ferric  citrate,  sodium 
nitrite,  and  sodium  ricinoleate  to  the  hydrosulphite- 
tormaldehyde  discharging-mixture  (see  Baumann  and 
Thesmar.  'this  J.,  1906,  "371  and  473).  it  is,  according 
to  the  author,  cheaper  first  to  prepare  the  cloth  with 
Turkey-red  oil,  and  to  add  to  the  hydrosulphite- 
formaidehyde  only  a  small  quantity  of  a  ferrous 
salt.  e.g..  0  grms.   of  ferrous  sulphate   together  with  20 


,ii  -odium  nitrite.    Such  ■  mixture  may  be  kept 
irtnighl  ni 
which  is  formed  in  the  printing  tnixl 

I  to  Bponl  "  i1  ion 

of  nitric  oxide  op,   in   the  e,  of 

nitrous  oxide.     The  printing  mixtures  are  inefl 

m  ferrous  nitrite  is  no  loi  the 

1  ion  is  slow .  they  maj   be  kept 
printing  mixture  is  much  more  stabli   and  thoroi  . 

iw  it  I  be iponent  3  of  fen  itea. 

\    perfectly    pure    white   is    produced,    for   instance,   by 
printing     a     bvdrosulphib  lehyde       paste    con- 

taining   only    1"   grms.    ol    sodium    nitrite   per  litre, 
to  cloth  previously  prepared  with    1  solution  containing 
10  c.c.  of  nem  and    50 

an    ricinoleate     per     litre,      Th  method, 

however,    n':..  a     mixture    of    hydrosulphite- 

aldehyde  with  ferric  citrate  on  to  cloth  prepared  with 

ind  sodium  1 

results.     The  author  points  out  tint  111  general  the  pres- 

of  sodium  ricinoleate.  which  ilvent,  is  advan- 

"i-,   as   a    purer   white   is   obtained,  particularly  on 

unmeroerised    cloth.      Mercerised    cloth    is    more    readily 

liarged,  and  oiling  is  therefore  les  —  H.  L. 

W.  Xormaun.     XIX.,  pagi 

English  Patent-. 

.]/,„-  1  g ,  j'ir  silt;  and  other 

1       \  an      w                       many.     Eng. 

Pat  --'."J".  Nov.  8,  1905.     ruder  Int.  Conv.,  Nov.  11, 
1904. 


In  the  drawing  showing  the  apparatus  in  front  view, 
the  dust-box.  a.  rests  on  toothed  rack-.  •.  which  can  be 
moved  correspondingly  up  and  down  the  entire  length 
of  the  reel  by  means  of  a  shaft  provided  with  a  toothed 
wheel,  g,  and  receivins  a  forward  and  backward  motion. 
The  thread  travels  from  the  spool,  m.  over  the  bar.  n, 
to  the  burner,  o.  and  over  the  rod.  i>.  to  the  glossing 
head,  b.     It  then  passes  m  a  straight  line  to  the  spool,  /, 
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on  which  it  is  wound  up.  By  this  arrangement  breakages 
are  prevented,  as  the  thread  is  always  exposed  to  uniform 
tension. — D.  B. 

Wood     and    textiU    or    fibrous     substances;      Chemically 

impregnating .  for  preventing  putrefaction,  rot.  ana 

fungus.     F.  Hasselmann.     Eng.  Pat.   11,294,  May  30, 
1905.     IX.,  page  t>38 

United  States  Patents. 

Wool-scouring    machine     J.     H.     Tillinghast.     Stockton, 

Cal.  D.S.  Pat.  821,139,  May  22,  1906. 
The  machine  comprises  a  tank  in  which  is  a  pair  of  forks 
consisting  of  fork-bars  with  tines  extending  therefrom. 
The  fork-bars  are  mounted  in  carrier-bars  through  which 
a  transverse  shaft  passes.  Cams  on  the  shaft  engage  with 
rollers  on  the  carrier-bars,  whereby  a  vertical  to-and-fro 
motion  is  imparted  to  the  latter.  A  horizontal  to-and- 
fro  movement  is  also  imparted  to  each  fork  in  succession, 
and  means  are  provided  for. regulating  the  movements 
so  that  the  forks  do  not  touch  each  other  when  passing 
in  opposite  directions.  At  the  end  of  each  forward 
movement,  the  fork-bar  is  caused  to  rotate  in  the  carrier- 
bar,  whereby  an  upward  movement  is  imparted  to  the 
tines  of  the  fork,  in  order  to  enable  them  to  scoop  up  the 
wool.  The  wool  is  fed  towards  the  forks  by  a  rake  con- 
-isting  of  a  transverse  bar  with  teeth  extending  there- 
from, and  provided  with  means  for  imparting  an  upward 
scooping  movement  to  the  teeth. — A.  S. 

Wool-scouring   machine.      T.    A.    Jones,    Essendon.    near 
Melbourne.     U.S.   Pat.   822,954,  June   12,   1906. 

See  Eng.  Pat.  17,026  of  1905  ;  this  J.,  1906,  473.— T.  F.  B. 

Sill'  ;      Apparatus    for    nngumming .      P.     Sclimid, 

Basle,  Switzerland.     U.S.  Pat.  822.774,  June  5,  1906. 

See  Addition  of  Jan.  21,  1905,  to  Ft.  Pat.  345,173  of 
1904  ;   this  J.,  1906,  475.— T.  F.  B. 

French  Patents. 

Silk,    artificial;      Rendering ,    waterproof    and   non- 

infiammable.     P.  Germain.     Fr.  Pat.  360,396,  Feb.  22, 
1905. 

Artificial  silk,  as  it  is  manufactured,  and  before  it  is 
reeled  and  twisted,  is  immersed  first  in  a  bath  of  a  salt, 
such  as  ammonium  phosphate,  ammonium  bicarbonate, 
or  magnesium  bicarbonate,  capable  of  yielding,  when 
heated  by  a  flame,  a  gas  or  gases  which  have  the  property 
of  hindering  combustion.  It  is  next  passed  through  a 
solution  of  "  colourless  celluloid  and  nitrocellulose,"  to 
cover  the  fibres  with  a  waterproof  coating,  after  which 
it  is  reeled  and  twisted. — E.  B. 

Silk  and  other  fine  threads  ;   Glossing  and  gassing  machine 
for .     C.  Mann.     Fr.  Pat.  359,059,  1905. 

See  Eng.  Pat.  22,940  of  1905  ;    preceding  these.— T.F.B. 

Wool-carbonising  device.     E.   Dupont.     Fr.  Pat.  360,457, 
Dec.    12,    1905. 

The  carbonising  chamber  is  provided  with  two  lattice- 
work shelves,  with  a  set  of  heating  pipes  below  the  lower 
shelf,  and  with  a  receptacle  for  holding  "  acid."  It 
communicates  with  a  chimney  that  can  be  closed  by  a 
damper.  The  acid-receptacle  is  furnished  with  a  heating 
coil.  The  wool  to  be  carbonised  is  introduced  through 
doors  in  the  side  of  the  chamber,  and  is  spread  upon  the 
lattice-work  shelves,  the  chimney-damper  is  closed,  and 
a  heating  agent  is  supplied  to  the  heating  pipes  and  to 
the  coil  in  the  acid-receptacle.  The  hot  acid  vapours 
rise  through  the  wool  on  the  shelves,  escape  through  a 
pipe  in  the  top  of  the  chamber,  and  are  returned  by  a 
fan  through  another  pipe,  which  discharges  them  into 
the  chamber  between  the  heating  pipes  and  the  lower 
shelf.— A.  S. 

Tanning    of    skins    and   mordanting    tissues  ;     Substance 

for  use  in .     O.  H.  Xowak,  E.  N.  Eaton,  and  J.  M. 

MeVean.     Fr.    Pat.    360,854,    Dec.    22,    1905.     XIV., 
page  647. 


Fabrics ;     Blocks   for   embossing   or    printing .     E 

Koudet.  First  Addition,  dated  Feb.  21,  1905.  to  Fii 
Pat.  348,836  of  Feb.  24,  1904  (this  J.,  1905,  617). 
Instead  of  the  cylindrical  or  prism-shaped  "pins"  c 
uniform  diameter  described  in  the  main  patent,  "  pins"  c 
various  diameters,  along  with  intervening  sheets  of  metal  i 
various  thicknesses,  are  employed  to  compose  the  bodie 
of  printing  blocks.  The  sheets  of  metal  are  either  straigh 
or  curved,  and  are  placed,  parallel  to  the  axes  of  the  pint 
with  the  ends  of  the  latter  projecting  beyond  their  end.' 
to  form  the  pattern  which  is  to  be  impressed.  They  ar 
chiefly  intended  for  use  in  the  decoration  of  velvets. 

— E.  B. 

Fabrics  ;     Process  for   making ,    impermeable.       E 

Geisenberger.     Fr.  Pat.  361,284,  Dec.  21,  1905.     Unde 
Int.  Conv.,  Sept.  20,  1905. 

To  render  fabrics  such  as  are  employed  for  balloon 
impermeable  to  air,  gas,  moisture,  &c,  the  material  i 
placed  in  a  closed  vessel,  and  submitted  to  the  action  o 
a  vacuum  to  remove  the  various  volatile  substance: 
contained  in  the  pores  of  the  fibres.  Heat  is  sometime: 
applied  at  the  same  time.  The  liquid  employed  fo: 
making  the  fabric  impermeable  is  then  run  into  the  vesse 
by  some  suitable  device,  and  fills  up  the  pores  and  space: 
between  the  fibres.  This  process  may  be  repeated  i 
necessary  either  with  the  same  or  another  liquid,  aftei 
which  the  excess  is  removed,  and  the  fabric  dried.  Variout 
substances  can  be  employed,  such  as  fats,  varnishes 
tannin,  rubber,  silicates,  &e.,  or  the  fabric  may  be  soaket 
in  gelatin,  and  then  tanned. — A.  B.  S. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  532.) 

English  Patent. 

Leather;    Printing  on .     M.  C.  Lamb  and  J.  D.  G.! 

Rennic,   London.     Eng.   Pat.    11,049,   May  26,   1905. 

To  print  or  dye  leather  in  pattern  or  design  in  one  or  more 
colours  by  the  use  of  coal-tar  and  natural  dyestuffs,  the 
latter  are  applied  in  the  form  of  ink  in  alcoholic  or  aqueous 
solution  either  alone  or  in  conjunction  with  a  thickening 
agent,  such  as  gelatin,  gum  tragacanth,  linseed,  farina, 
starch  alginates,  soaps.  "  sulphated  "  oils,  and  the  like, 
i  The  inks  are  applied  to  the  relief  surface  from  which  an 
impression  is  to  be  taken  by  any  suitable  method. — D.  B. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC   ELEMENTS. 

(Continued  from  page  589.) 

Hydrofluoric  acid.     E.  Deussen.     Z.  anorg.  Chem.,   1906, 

49,  297—300. 
HYDROFLUORIC  acid  solutions  behave  like  those  of  tht  other 
acid  halides:  weak  solutions  gradually  become  concentrated 
on  distillation,  strong  solutions  gradually  weaken,  till 
an  acid  of  constant  composition  and  hoiiing-point  ulti- 
mately distils.  At  750  mm.  pressure  this  acid  contains 
43-2  per  cent,  of  hvdrogen  fluoride,  and  boils  at  111"  C. 
Its  sp.  gr.  at  18c  C."  is  1-138.— J.  T.  D. 

Calcium     sulphate  ;     Solubility    of ,     in    magnesium 

sulphate  solutions.  F.  K.  Cameron  and  J.  M.  Bell, 
,1.  Physical  Chem.,  1906,  10,  210—215.  Chem.  Centr., 
1906,  1,   1776. 

Weighed  pieces  of  selenite  (CaS04,2H20)  were  fixed  to 
the  ends  of  pieces  of  glass  rod,  and  these  were  passed 
through  corks  closing  flasks  containing  magnesium  sulphate 
solutions  of  different  concentrations.  The  flasks  were 
rotated  in  a  horizontal  position  until  the  selenite  was  no 
longer  dissolved.  The  results  obtained  at  25°  C.  with 
solutions  ranging  from  a  saturated  solution  of  crystallised 
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iiiai'iu —mm    sulphate,    MgS04,7HoO, 

to 

pure 

watei 

shown  in  tlu<  following  table  :  — 

m i  pieslum  lulphat 

■ 

Calcium  in 

ll    J5"   l\ 

grim    pel  line. 

trni- 

i,  per  litre. 

1-0032 

0-00 

2-046 

1-620 

1-0118 

10-64 

1-171 

18-68 

1-558 

64-14 

1-608 

[•1100 

128-28 

1-627 

1 19-67 

1-507 

1-1637 

171-2 

1-474 

1-2005 

282-1 

1-254 

1-2624 

208-0 

0-860 

355-0 

0-501 

8ALT8,  A    NON-METALLIC  ELEMENTS. 


These  results,  together  with  others  ohtained   previously! 
that  the  injurious  effect  on  the  solubility  of  calcium 
sulphate    of    different     sulphates    increases    \\iili    rising 
atomic  weight  in  the  series:    H\  Ml'".  NH4'.  K'.  Xa\ 

—  A.  s. 

ii  ferrici/anidc  :   Reduction  of .     D.  Venditor! 

,\;ti.  R.  Accad.  dei  Lincoi  Roma,  limn  [:,].  15.  370— 373. 

ding  tn  Williamson  (  Annalen.  57.  237  i  the  reduction 
■  if  potassium  ferricyanide  by  hydrogen  sulphide  proceeds 
ding   to   the  equations  :  — 
BK.Fe  CX)9  +  3H„S     6K4Fe(CX)6+2H3Fe(CX)6  +  3S  = 

BK ,  F.i  CN  |,  +  2Fel  CN),  +  6HCN  +  3S. 

The  author  finds,  however,  that  there  is  formed,  together 

•with    potassium     ferrocyanide,     a    greenish     precipitate, 

•hanging    to    bright    blue.     This    precipitate,  when    freed 

from  adhering   sulphur,   proved   to   be   potassium-ferrous 

yanide.    K2Fe2(CX)6.     It    yields    ferrous    hydroxide 

and    potassium    ferrocyanide    when    boiled    with    caustic 

potash  solution.     One  hundred  parts  of  potassium  ferri- 

lide  yield  71-28 — 73-9  parts  of  potassium  ferrocyanide, 

and  17-82— 18-4  part-  of  potassium-ferrous  ferrocyanide, 

(orresponding  approximately  to  the  equation:  — 

6K.Fe|  CX)6  +  3H.,S  =  4K4Fe(CX)6  +  K„Fe„(CXl6  + 
6HCN  +  3S.  —  A.  S. 

Copper  sulphate  :   Decomposition  of .  bu  methyl  ale 

V.  Auger.     Comptes  rend..  190S,  142.   1272— 1274. 

COPPER    sulphate,    either    crystallised    or    anhydrous,    is 

decomposed  by  methyl  alcohol  at  all  temperatures  from 

'I   C    to   the   boiling   point   of   the   alcohol.      With    small 

proportions  of   methyl  alcohol,  the  salt.   CuS04,CH3OH, 

tained,  mixed  with  traces  of  basic  copper  sulphate. 

A-  tin    quantity  of  alcohol  is  increased,   the  amount   of 

basic    salt    formed    rises    rapidly,  with    the    simultaneous 

imposition    of    the    methyl    salt.     Zinc    sulphate    also 

-  a  notable  quantity  of  basic  salt  when  treated  with 

methyl  alcohol,   whilst   cobalt  and  nickel  sulphates  yield 

but    traces.     Ethyl    alcohol    is    much    more    feeble    than 

methyl  alcohol  in  its  action  on  copper  sulphate. — \V.  1'.  S. 

nn  ;    Direct  oxidation  of .    Properties  of  ra?i""> 

peroxide,     E.    Rengade.     Comptes    rend.,    1906,    142. 
1149—1151. 

Even  when  perfectly  dry.  caesium  unites  at  ordinary 
temperatures  with  perfectly  dry  oxygen,  the  reaction 
being  so  violent,  even  when  the  pressure  of  the  oxygen 
..y  a  few  centimetres  of  mercury,  that  the  metal  and 
its  oxide  become  incandescent.  As  the  temperature  is 
lowered,  the  reaction  becomes  less  violent,  and  at  — 80  C. 
cesium  only  tarnishes  slowly  in  dry  oxygen. 

If,  after  the  violence  of  the  reaction  at  ordinary  tem- 
perature has  subsided,  the  product  be  heated  in  a  stream 
of  dry  oxygen,  it  absorbs  more  of  the  gas,  and  yields 
ultimately  a  fused  mass  which  on  cooling  becomi 
yellow  crystalline  substance  of  formula  Cso04.  This 
peroxide  melts,  in  an  atmosphere  of  oxygen,  at  515  C. 
iT  is  readily  dissociated,  decomposes  water  with  formation 
of  caesium  hydroxide  and  hydrogen  peroxide,  and  evolution 
of  oxygen,  yield-  ctesium  carbonate  and  oxygen  when 
heated  in  a  stream  of  carbon  dioxide,  and  is  reduced  by 
hydrogen  at  300  C.  with  production  of  caesium  hydroxide, 
water,  and  oxygen. 


The  dry  peroxide  ha-  no  action  on  the  aluminium 
boat  in  which  it  i-  formed,  but  attacks  the  metal  rapidly 
if  any  moisture  be  present, — .1.  T.  I). 

Carbon  :  AUi  rations ../  condition  ■  i pi  rii  »••  d  by  omoi  pious, 

,  mul'  r  tin  iiiflin  nr<  .,/  u  mpt  ralufi .  ana  otcttlalii 

"I    temperature.     0.     Uanville,    Comptei   rend.,    1906, 

142.  1190     1193. 

A  -i-Kii.MKN   of  crayon   i  :i  -  a"),   containing 

89  per  cent,  of  carbon,  was  powdered,  rifted,  and  freed 

from    occluded    gas    by    beatii  vacuo.     When    this 

charcoal  was  heated  in  a  current  of  oxygen  (al I   I 

per  hour),  carbon  dioxide  and  carbon  monoxide  were 
produced,  the  t  imperatures  ol  formation  "t  tie-  two  com- 
pounds being  85  C  and  It"  ('..  n  It  was 
found  that  it  the  carbon  urn-  now  heated  in  vacuo  from 

l.V   C.  to  350    ('..  and  then  allowed  t '1  rfowly,  the 

temperatures    of    formation    of    it-    oxidation 
were  displaced  in  a  definite  manner,  and  after  repeating 
these  operations  a  certain  number  "f  time  i  on 

stant  values  different  from  thus  ■  originally  observed.  Thus, 
after  heating  in  vacuo  from  15'  to  350  C-,  twenty  times, 
followed  in  each  case  by  alow  cooling,  the  temperatures 
of  formation  of  the  carbon  dioxide  and  carbon  monoxide 

had   attained    stanl    vali if  240     C.    and    300     C 

respectively,  (in  now  heating  the  carbon  in  vacuo  to 
tin  C,  and  cooling  slowly,  the  temperatures  of  formation 
of  the  oxidation  products  were  considerably  reduced, 
viz.,  to  97  and  220  C,  respectively  :  and  then  on  again 
subjecting  the  carbon  to  a  fresh  series  of  oscillations  of 
temperature  identical  with  the  tir-t  series,  the  temperatures 
of  formation  were  again  displaced,  attaining  after  twenty 
such  oscillations,  constant  values  slightly  higher  (245  I 
and  3u7c  G,  respectively)  than  those  observed  previously. 
It  was  further  observed  that  the  condition  of  amorphous 
carbon  at  a  given  temperature  differs  according  to  whether 
that  temperature  has  been  reached  by  heating  or  by  cooling, 
I  in  cooling  from  a  higher  temperature,  the  rate  of  evolution 
of  carbon  dioxide  is  much  greater  at  a  given  point  than 
on  heating  from  a  lower  temperature  ;  for  example,  with 
the  specimen  of  carbon  under  investigation,  carbon 
dioxide  is  first  formed  at  85:  C.  on  heating  the  carbon 
from  the  ordinary  temperature,  whilst  on  cooling,  evolution 
of  gas  still  takes  place  at  uO:  C. — A.  8. 

Bromin*    industry  of  tht    United  States.     Oil,  Paint,  and 

Drug  Reporter,  June  16,  1906.     [T.R.] 
The  bromine  industry  in   1905  was  more  active  than  in 
1904,  the  output  exceeding  that  of  the   pre  ir  by 

nearly  50  per  tent.,  according  to  the  annual  report  of  the 
U.S.  Geological  Survey.  The  production  in  1903 
unted  to  1,192,758  lb.,  valued  at  $178,915,  as  com- 
pared with  B97.100  lb.,  valued  at  $269,130,  in  1904.  Hi  ■ 
greater  part  of  this  product  was  made  in  Michigan,  at 
.Midland.  Mt.   Pleasant,  St.  Charles,  and  St.   Loin-. 

In  Michigan  the  brominiferous  brines  of  commercial 
prominence  come  from  the  Marshall  sandstone  of  the 
Upper  Carboniferous,  and  contain  from  0-1  to  0-3  per  cent, 
of  bromine.  At  Midland  and  Mount  Pleasant  are  works 
manufacturing  large  quantities  of  bromine  and  bromides. 
The  bromine  in  the  brine  varies  in  quantity  from  0-1  to 
n-2  per  cent.,  and  is  freed  from  its  usual  coiubinatmn- 
with  alkali  bases  by  an  electric  current.  The  free 
bromine  is  removed  from  the  brine  by  a  current  of  air.  and 
l-  then  absorbed  by  caustic  soda.  The  output  by  tlu- 
proce—  in  1905  was  more  than  half  of  the  total  product 
ij  tin-  United  state-. 

Bromine  is  made  as  a  by-product  in  the  salt  industry 
at  Pomerov  and  Syracuse,  Ohio,  and  at  Hartford  and 
Mason.  YV."  Va.  At  Maiden,  on  the  Kanawha  River,  a 
few  miles  south-east  of  Charleston,  \V.  Va..  is  anothei 
factory,  also  supplied  from  the  Pottsville  horizon. 

At  'Pittsburg.  Pa.,  there  is  a  plant  of  average  size 
which  extracts"  bromine  from  brine  derived  from  Pocono 
horizon.  Pennsylvania  was  the  pioneer  state  in  the 
manufacture  of  bromine,  and  began  it  at  Freeport.  Arm- 
strong Cor.ntv.  in  1846.  In  Ohio  the  manufacture  began 
at  Pomerov  "about  1868.  It  was  also  begun  at  Canal 
Dover.  Tuscarawas  County,  in  18S8.  but  has  been  aban- 
doned at  that  point,  and  is  now  confined  to  Pomeroy  and 
Syracuse. 
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The  following  table  shows  the  increase  of  the  production 
of  bromine  duriug  the  past  decade: — 


Quantity. 
Pounds. 

Value. 
$ 

546.5-n 
4-n.979 
521.444 
513.893 
-  '7.100 
1.192.75S 



1898      

126  614 

1900      

14(1  790 

1902      

128  472 

1904      

269  130 

1905      

Graphite  discovery  in  Godavery.      Bci.  of  Trade  J.,   June 
21,   1906.     [T.R.] 

According  to  the  "  Madras  Mail,"  graphite  in  large 
quantities  has  been  discovered  at  Seethareddipadu.  iu 
British  territory,  70  miles  from  Godavery,  and  there  is 
every  probability  of  its  proving  remunerative.  One  of 
the  leading  European  firms  in  Madras  has  sent  out  an 
expert  to  sink  shafts  and  report  results. 

Large  quantities  of  graphite  have  also  been  discovered 
on  and  below  the  hills  between  Perakoondr  in  the  Xizani's 
Dominions  and  the  Godavery  River.  Xo  one  has  yet 
tried  to  prospect  the  place,  but  experts  assert  that  any 
company  will  do  well  to  work  the  eraphite  mines  on  the 
spot  indicated.  Graphite  mines  are  also  being  worked 
about  SO  miles  from  Godavery. 

English  Patents. 

Sulphuric  acid;    Process  for  the   concentration   of  . 

A.  Gaillard,  Barcelona.  Spain.  Eng.  Pat.  -23.841.  Xov. 
18,  1905. 

See  Fr.  Pat.  359,442  of  1905  ;  this  J.,  1906,  374.— T.  F.  B. 

Endothermic  chemical  compounds ;   Process  of  and  appar- 
atus   for    producing .     R.    Pawlikowski,    Gorlitz, 

Germany.  "  Eng.   Pat.   26,728,   Dec.   21,    1905. 

See  Fr.Pat.  361,119  of  1905  ;   this  J.,  1906,  536.— T.  F.  B. 

Cyanogen  compounds  ;   /,'.  covt  ring ,  from  tvaste  wal 

solutions,  and  the  like,  and  rendering  the  liquids  in- 
nocuous. H.  Xoerdlinger  and  F.  Xoerdlinger,  Flor- 
sheim-on-Maine.  Germany.  Eng.  Pat.  1764,  Jan.  23. 
1906.     Under  Int.  Cony.,"  Jan.  24,  1905. 

The  waste  waters  or  very  dilute  solutions  containing 
thiocyanogen  or  cyanogen  compounds,  are  acidulated, 
for  instance,  with  sulphuric  acid  (but  not  with  nitric 
acid),  and  if  thiocyanates  are  present,  an  oxidiser.  such 
as  manganese  dioxide,  is  added.  Through  the  solution, 
contained  in  a  suitable  apparatus,  air  is  then  blown, 
and  the  hydrocyanic  acid  evolved  is  condensed  in 
alkaline  or  other  solutions.  According  to  one  modification 
of  the  process,  the  liquid  through  which  the  air  is  blown 
is  heated  to  about  50°  C.  The  effluent  may,  when  neces- 
sary, be  neutralised  by  lime. — E.  S. 

United  States  Patents. 

Burner  gases  {Sulphuric  anhydride  manufacture]  ;   Process 

of    'purifying    .     R.    Knietsch,    Ludwigshafen    on 

Rhine.  Germany,  Assignor  to  General  Chemical  Co., 
Xew  York.     U.S.  Pat  ->22.373,  June  5,  1906. 

See  Eng.  Pat.  15,948  of  189s  ;  this  J.,  1899,  831.— T.  F.  B. 

Sulphuric    anhydride ;      Process    of    making    .     R. 

Knietsch.  Ludwigshafen  on  Rhine,  Germany,  Assignor 
to  General  Chemical  Co.,  Xew  York.  U.S.  Pat.  823,472, 
June  12,   1906. 

See  Ger.  Pat.  1 13,932  of  1898  ;  this  J.,  1901,  360.— T.  F.  B. 

Fbench  Patent. 

Chromic  acid  :  Electrolytic  regeneration  of ,  in  solutions 

of  cli  'Us.     M.   Le  Blanc.     Fr.  Pat.   362,195, 

Jan.  5,  1906.     XLL,  page  643. 
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Silicates  [Glass]  :    Decomposition   of  ,  [for  analysis]. 

F.  Hindeu.     XXIII.,  page  655. 

Phosphorus ;     Qualitativt    test    for Mauricheau- 

Beaupre.     XXIII.,    page    655. 

English  Patents. 

Rock  quartz   [Quartz   glass]  ;     Process    for  producing    a 

molten    mass   of .    at  a  relatively  Ion-  temperature. 

J.  Bredel.  Hoohst  on  the  Maine.  Germany.     Eng.  Pat. 
15.630.  July  31,   1905. 

See  Fr.  Pat.  355,791  of  1905  ;  this  J.,  1905,  1232.— T.  F.  B. 

[Pottery]  Kilns  :    Impts.  in  construction  of .     M.  J. 

Adams.    Ntoeksfield-on-Tvne.    and    J.    Cannon.    Seots- 
wood-on-Tyne.     Eng.  Pa't.  s440a,  Oct.   12,   1905. 

The  claim  is  for  improvements  in  the  method  of  construct- 
ing kilns  described  m  Eng.  Pats.  6257  of  1891,  16.259  and 
13,643  of  1902  (this  J..  1903,  697).  Two  or  more  muffle- 
kilns  are  built  side  by  side,  with  the  fireplaces  at  the  ends  ; 
the  waste  heat  from  one  kiln  passes  through  the  flues  of 
the  adjacent  kiln,  and  heats  it.  The  temperature  of  the 
second  kiln  is  finally  raised  to  a  finishing  or  glazing  heat 
by  feeding  its  own  fireplace  with  fuel. — W.  H.  C. 

United  States  Patent. 

Silica  [Quartz  glass]  ;    Process  for  fusing ,  and  for 

shaping    th        i  hilt     plastic.     J.    F.    Bottomley, 

Wallsend-on-Tyne,  and  A.  Paget,  Xorth  Cray.      U.S. 
Pat.  822,424,  June  5,  1906. 

See  Eng.  Pat.  18,437  of  1904  ;  this  J.,  1905,  846.— T.  F.  B. 
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English  Patent. 

Wood    and    textile    or    fibrous     substances;      Chemically 

impregnating ,  for  preventing  putrefaction,  rot,  and 

fungus.  F.  Hasselmann.  Munich,  Germany.  Eng. 
Pat.  11,294,  May  30,  1905. 
The  wood  or  other  substance  to  be  impregnated  is  boiled 
with  a  lye  containing  in  30  parts  1  part  of  any  waste 
salt  of  potassium  or  magnesium,  1  part  of  green  vitriol 
I  ferrous  sulphate),  and  1  part  of  aluminium  sulphate. 
For  the  green  vitriol,  nickel  sulphate  may  preferably  be 
substituted,  in  the  proportion  of  1  part  of  the  salt  to 
500  of  lye.— A.  G.  L. 

United  States  Patents. 

Lime:     Apparatus    f"r    burning    .      C.    Ellis.    White 

Plains,  X.Y.  U.S.  Pat.  821,996,  May  29,  1906. 
The  apparatus  consists  of  a  calcining  chamber  in  the 
form  of  a  vertical  shaft,  at  the  base  of  which  is  a  gas 
producer  with  a  deep  bed  of  fuel.  The  gas  enters  the 
lower  portion  of  the  chamber,  to  which  air  is  also  supplied. 
The  walls  of  the  chamber  are  thick,  and  contain  a  flue 
through  which  products  of  combustion  are  withdrawn 
from  the  upper  part,  mixed  with  air,  and  returned  to 
the  producer  by  means  of  an  injection  apparatus. — W.C.H. 

Fire-brick  compound.     T.   P.   Gourlev,  Xew  York.     U.S. 
Pat.  822,600,  June  5,  1906. 

About  80  parts  of  carborundum,  16i  parts  of  sodium 
silicate,  31  parts  of  water,  and  ^  part  of  sulphuric  acid 
are  mixed  together  to  form  a  plastic  mass,  which  becomes 
hard  when  subjected  to  the  action  of  heat. — A.  S. 


Ju\    18,  1808.] 
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l'liKM  ii  Patent. 


Hi 


i 
aitutinii     ii/hiii    it    of    mi  t 

Fr.  Pal   300,703,  March  7.  1905. 

'.'.  coloured  iiml  prep  use  in  the 

at   liy  llif  following  series  "t   operations:— 

■  t  mint  with  an  ammoniacal  solution  of  a  hydroxide 

halt,  nickel,  zinc,  men  iiry,  or  other  suitable 

This  has   the  effect    of   removing   from   the   wood 

certain   fermentable   matters  which,  if   left    in   it,    would 

ultimately     lead     to     its    destruction.     (*2)   Impre 

with  a  solution  made  by  mixing  together  boiling  s  ilutions 

mi  or   potassium  aliuninate  hloride, 

allowing  the  mixture  to  cool,  and  removing  the  precipitated 

barium  hydroxide.    To  this  solution  may   he  added  a  heavy 

coal-tar  oil.     The  application  of   this  solution   is  effected 

either  by  immersion  in  an  open  vi  —  I.  or  in  a  closed  vessel 

us, in,-.     The  wood  is  afterwards  treated  with  a 

solution  of  an  alkali  carbonate,  which  precipitates  upon  it 

"in   the    condition    of    oxide"    the    metal    which    lias 

ipplied.      The    process    is   completed    by   washing 

with  a   solution  of  an  alkali  sulphite.     (3)  The   woo 

iloured,  or  its  existing  colour  is  modified,  and  its 
natural  grain  is  at  the  same  time  rendered  more  promi- 
nent, by  the  application  to  it  of  suitable  colouring  agents, 

i  mine,  litmus,  orchil,  coal-tar  dyi 
IWtallic  hydroxides,   such  as   those  of  cobalt    and 
ill   amnioiiiaeal    solution,    or    compounds    such    as    ferric 
ferricyanide.  ferric  thiocvanate  (sulphocyanide)   &c. 

The  wood  is  thus  "'  metallised/'  and  rendered  entirely 
unalterable   by  atmospheric   influences.     It   is  capable  of 
taking  an  excellent  polish.     When  prepared  a>  described, 
but  with  the  omission  of   the  treatment   with  alkali  car- 
■ii.l  sulphite,  it  is.  it  is  stated,  in  the  form  of  thin 
flexible,    and    supple,    like    leather.     In   this   con 
it    may    readily    be   moulded   into   artistic 
end,   the  sheets  are  moistened  on  the  back   with 
-i.ireh    past*,    and    sprinkled    over   with    sawdust.     They 
are  then  placed  in  heated  moulds,  and  are  strongly  pressed. 
When  dry  they  are   removed,   the  hollow  parts  at   their 
•ing  tilled  with  a  paste  composed  of  sawdust  and 
e.      They  may.  finally,  be  hardened  by  treatment 
with  an  alkali  carbonate.  — E.  I'.. 
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(Continued  from  page  593.) 

Gold  on*  ;    Amalgamation   of  .     T.   T.    Read.     Bi- 

monthlv  Bull.   Amer.   Inst.   Mining   Eng.,   190b.  4(57— 

The  author  discusses   previous  work  on  the   amalgams. 
■  experiments  made  with  a  view  to  determine 

-titution  of  gold  amalgams.  The  most  satisfactory 
results  were  obtained  by  adding  excess  of  finely-divided 
2old  to  mercury,  heating  at  100:  ('..  filtering,  treating  with 
nitric  acid  of  different  strengths,  and  examining  the 
residues  by  analysis,  and  under  the  microscope.  The 
results  obtained  indicate  that  when  the  content  of  gold 
i.  high,  a  solid  solution  of  mercury  in  gold  (containing 
'■]■  to  13  atoms  per  cent,  of  mercury)  is  formed,  which  is 
isomorphous  with  gold.     With  lower  proportions  of  gold, 

-  lielonging  to  the  hexagonal  system,  and  contain- 
ing  1 7  44  atoms  per  cent,   of  mercury  can  be  isolate. 1  ; 
-it  either  a  compound  of  the  two  metals  con- 
ir  mercury  in  solution,  or  a  second  solid  solu- 

1  irdinary  amalgam  consists  of  one  or  both  of  the 

._•.   usually  the  former,   mixed  with  an  ex. .  ss      * 
mercury,  which  coats  the  particles,  and  causes  them  to 
cohere. 
The  amalgamation  of  gold  ores  appears  to  be  a  pi 

the  grains  of  gold  are  wetted  by  the  mercury,  and 
are  drawn  beneath  the  surface  of  the  film  of  mercury,  and 
held  against  the  plates,  by  the  surface  tension  of  the  liquid 
mercury.  Owing  to  diffusion  into  the  metal  of  the  plates, 
the  amalgam  often  becomes  strongly  adherent.  Silvered 
copper  plates  and  Muntz  metal  plates  are  better  than 
plain  copper  plates,  the  copper  dissolved  from  the  latter 


by  tin-  merourj  having  an  injurious  .-ii.-.  t.  Moreover  the 
amalgam  diffuses  into  Muni z  mi 

i  extent     Plates  ooated  with  gold  am  i  i  tain 

a  thiokei  film  oi  urn  urj   i  ban  anj  oi  bet  Kind  oi  pi 
and  thus  have  thi  i         live 

ling  oi  the  plates  in  actual  working  should  be  avi 
as  the  gain  in  dailj  yield  of  amalgam  is  d inter- 

balaneed   by  the   loss   "I    "  oatohing "    power.      I 

temperature  have  influence  on  I  iceas 

in  various   ways.     Among   the   injuriou        6  the 

increased  solubility  of  salts  and  thus  oi  precipitation  oi 
base  metals  in  the  men   try,  and  a  diminution  oi  the 

tension  and  viscosity  of  the  mercury,  whereby  the 
tendency  of  the  merourj  to  "flour "  i>  increased.  On 
the  other  band  the  wetting  of  the  gold  by  the  met 

the  "  catching  "  power  oi  the  plates,  and  tfa acity  of 

the  globules  of  mercury  to  coalesce  an    im  res    d  by  i 
oi   temperature,     The  author  concludes  thai  in  thi 

i  be  working  temperature  should  be  I  :  ant, 

and  when  the  influence  oi  soluble  salts  in  the  ore  can  be 
neglected,  as  high  a  temperature  as  is  possible  economic- 
ally should   be   maintained.— A.  S. 

Magnesium;      Alloys    of with      silver.       s.     F. 

Zemczuznyj.     Z.  anorg.  Chem.,   1906,49,400     III. 
The  melting-point  curve  oi  m  igrn  sium-silver  alloys  Bhows 
four  distinct  points,  viz.,  a  maximum  al  820    l    . 

ponding  to  the  i pound,   MgAg;    two  eutectic   points 

at  7"ib  C.  (65-9  atoms  per  cent,  oi  silver)  and  169  C. 
17-.'i  atoms  per  cent,  of  silver)  respectively;  and  the 
transformation  point  (492  C-,  _'J-.>7  atom-  per  cent,  oi 
silver)  of  the  compound.  MggAg.  The  latter  compound 
is  not  indicated  by  a  maximum  on  the  melting-point  curve, 
as  it  melts  with  decomposition  at  the  transformation  point. 
The  compound.  MgAg.  forms  solid  solutions  with  both 
iiesiuni  and  silver,  the  limiting  concentrations  of  the 
solutions  being  34 v>7  atoms  per  cent,  oi  silver  on  the  one 
hand,  and  ii:M>  atom-  per  cent,  on  the  other.  Mien  .graphic 
examination  confirmed  the  results  obtained  by  the  thermal 
investigation  oi  the  alloys.  Magnesium-silver  alloys  are 
characterised  by  their  hardness,  which  exceeds  that  of 
.iilur  of  the  components.  The  brittleness  is  greatest  in 
those  alloys  approximating  in  composition  to  the  definite 
compounds  of  the  two  metals.  The  alloys  rich  in  mag- 
nesium are  very  brittle,  easily  oxidised,  and  decon 
water  more  readily  than  pure  magnesium  ;  on  exposure 
to  the  air.  they  disintegrate  with  production  of  a  black 
powder. — A.  S. 

Aluminium-bismuth  and  aluminium-tin   alloys.      A.   G.   C. 
Gwyer.     Z.  anorg.  Chem.  1906,  49,  311—319. 

ALTTMINTrrM  and  bismuth  in  the  liquid  state  are  mutually 
soluble  only  to  a  slight  extent  ;  the  lowering  of  the 
melting-point  of  aluminium  by  addition  of  bismuth 
amounts  to  not  more  than  about  5    I 

The  gradual  addition  of  tin  to  aluminium  lowers  the 
melting-point  continuously,  rapidly  to  15  atoms  per  cent, 
of  tin.  more  gradually  to  55.  then  more  rapidly  again  t  i 
US  atoms  per  <ent.  of  tin — a  eutectic  solidifying  at  229" 
C.  ;  beyond  this  the  melting  point  rises  to  that  of  pure 
tin.  Xo  evidence  of  any  compound  of  the  two  metals 
is  furnished  by  the    melting  point  curve. — J.  T.  D. 

Aluminium  bronze  powders  ;   Explosions  of .     Stock- 

meier.     Chem.-Zeit.,  1906,  30,  580. 

The  metal  is  pounded  in  stamp-mills,  sorted  according 
to  size  of  grain,  and  is  then  polished  in  polishing  mills. 
Very  fine  sorts  are  submitted  to  a  rubbing  treatment, 
after  sifting,  and  before  polishing,  by  grinding  the  metal 
dust  with  gum  arabic  solution.  The  explosions  which 
occur  in  the  sifting  and  polishing  machines  are  dost 
explosions  caused  by  accidental  sparks  in  the  machinery, 
i  irdinary  aluminium  bronze  powders  do  not  flash  when 
blown  through  a  flame,  but  the  finest  sort-  can  be  ignited 
in  this  manner,  or  even  by  a  match.  Another  danger  of 
explosions  is  that  due  to  hydrogen  evolved  by  the  action 
of  aluminium  dust  on  water.  A  Blight  elevation  of 
temperature  in  the  process  of  washing  out  the  gum  may 
give  rise  to  a  sudden  evolution  of  hydrogen.  The  author 
has    established    that    the    decomposition    of    water    by 
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aluminium  dust  begins  at  30c  C,  but  does  not  take  place 
at  20:  C.  ;  iced  water  is  generally  used  for  washing  the 
metal.  In  cases  of  tire,  when  red-hot  aluminium  is 
quenched  by  water,  large  flames  of  burning  hydrogen,  or 
even  explosions  are  produced.  Since  aluminium  bronze 
in  the  form  of  fine  dust  normally  contains  about  2-3  per 
cent,  of  moisture,  it  has  been  suggested  that  explosions 
in  the  polishing  machines  may  be  due  to  the  production 
of  hydrogen  by  the  decomposition  of  this  moisture. 
The  author  has  proved,  however,  that  the  production 
of  hydrogen  by  the  decomposition  of  the  normal  moisture 
of  the  metal  never  exceeds  4  per  cent,  of  the  theoretical 
quantity  even  under  the  most  favourable  conditions,  and 
this  quantity  is  not  dangerous.  Explosions  have  been 
greatly  reduced  of  late  years  by  the  use  of  exhaustor  fans, 
but  two  cases  are  on  record  where  the  breaking  of  a  fan- 
blade  has  ignited  the  aluminium  dust  passing  through 
the  fan.  Ignition  by  frictional  electricity  has  been 
suggested  as  a  possible  cause  of  explosion,  but  no  authen- 
ticated case  is  known.     (See  also  this  J..  1906,  430. 1 

—J.  F.  B. 

Silicoj)  chloride  ;  Action  of ,  on  nickel.     E.  Vigouroux. 

Comptes  rend.,  190(5,  142,  1270—1271. 
Co>Tixri>"G  his  researches,  the  author  now  describes  the 
action  of  silicon  chloride  on  nickel,  the  experiments 
being  carried  out  on  the  plan  employed  previously  in  the 
case  of  iron  and  cobalt  (see  this  J.",  1905,  130S  ;  1906, 
31S).  except  that  in  the  present  instance  the  course  of 
-the  reaction  was  more  closely  followed,  and  the  successive 
products  formed  analysed  separately.  Two  products 
were  obtained,  one  containing  9-6  per  cent,  of  silicon, 
corresponding  with  the  formula  Xi4Si,  and  the  other 
19-3  per  cent.,  corresponding  with  Xi,Si.  It  is  considered 
to  be  not  at  all  improbable  that  at  extremely  high  tem- 
peratures compounds  still  richer  in  silicon  may  be  obtained. 

— W.  P.  S. 

JZinr-antimony    alloys.     S.     F.     Zemczuznvj.     Z.     anorg. 
Chem.,  1906,  49,  384—399." 

The  author  confirms,  in  general,  the  results  obtained  by 
Monkemeyer  (this  J..  1905,  137).  The  compound, 
Zn3Sb2,  does  not  form  solid  solutions  either  with  zinc  or 
with  antimony.  It  crystallises  in  prisms,  which  can  be 
easily  obtained  by  piercing  the  skin  which  forms  on  the 
surface  of  the  fused  alloy,  pouring  off  a  portion  of  the 
molten  material,  and  allowing  it  to  cool  slowly,  when 
tolerably  well-defined  crystals  are  formed  in  the  interior 
of  the  regulus.  The  compound  is  capable  of  existing  in 
two  modifications,  the  transformation  from  one  to  the 
other  taking  place,  not  at  a  constant  temperature,  but  over 
the  range  330: — 358:  C,  according  to  the  proportion  of 
the  compound  present  in  the  alloy  in  question,  the  higher 
temperature  being  the  transformation  point  in  the  case 
of  the  pure  compound.  When  free  antimony  and  the 
compound.  Zn3Sb2,  are  present  together  in  an  alloy,  a 
condition  of  unstable  equilibrium  results  ;  the  crystals 
of  the  compound  which  first  separate  subsequently  react 
with  the  antimony  to  form  the  compound,  ZnSb.  the 
reaction  being  accompanied  by  evolution  of  heat.  The 
compound,  ZnSb,  decomposes  on  melting. — A.  S. 

Ferro-tungstens  ;     Study    oj    pure .     E.    Vigouroux. 

Comptes  rend.,'  1906,  142.  1197—1199. 
The  alloys  were  prepared  in  crucibles  of  magnesia,  by  the 
alumino-thermal  process,  from  pure  oxide  of  iron  and 
tungsten  oxide,  \V02,  obtained  from  pure  ammonium 
tungstate  by  calcination,  and  reduction  in  hydrogen  at 
a  temperature  below  400  C.  Three  perfectly  homo- 
geneous alloys  were  prepared,  free  from  aluminium,  and 
containing  2-30,  6-21,  and  46-25  per  cent,  of  tungsten 
respectively.  The  alloys  were  soft  (they  crushed  easily 
under  the  hammer),  slightly  brittle,  and  granular  or 
lamellar  in  structure,  being  less  brittle  and  more  granular 
as  the  percentage  of  iron  became  larger.  They  were 
attacked  vigorously  by  hydrochloric  acid,  iron  being 
dissolved,  and  also,  eventually,  a  very  small  quantity  of 
tungsten,  which  coloured  the  solution  blue.  Aqua  regia 
attacked  the  alloys  slowly,  iron  being  dissolved,  and 
tungstic  acid  precipitated,  whereby  the  further  action 
of  the  acid  was  hindered.     By  treating  the  alloys  with 


dilute  hydrochloric  acid  till  nothing  further  was  dissolved 
the  compound.  Fe3\Y2.  was  left  behind,  in  the  form  c 
brilliant  plates  having  a  metallic  appearance.  Th 
compound  has  the  sp.  gr.  13-89  at  0°  C,  and  is  not  appre 
ciably  magnetic.  It  is  attacked  vigorously  by  chlorine  a 
350r  C,  but  is  not  acted  upon  by  dry  oxygen  except  a 
a  bright  red  heat.  It  is  not  appreciably  affected  b; 
solutions  of  hydrochloric  and  nitric  acids,  or  by  gaseou 
hydrochloric  acid,  and  only  slightly  by  aqua  regia  am 
sulphuric  acid.  For  decomposing  the  compound,  th 
best  agent  i~  potassium  bisulphate,  which  attacks  it  rapidl, 
at  a  dark  red  heat. — A.  S. 

Carbon-steel;      Physico-chemical      researches     on • 

C.  Benedicks.     Jernkent.  Ann.,  1906,  60,  107;    Chem. 

Zeit,,  1906.  30,  Rep.  184. 
A  NUMBER  of  the  physical  properties  of  steel  are  explain* 
by  the  assumption  that  steel  with  over  0-5  per  cent,  c 
carbon  consists  of  /3-iron  containing  about  0-27  per  cent 
of  hardening  carbon,  whereas  iron  and  mild  steel  wit) 
less  than  that  proportion  consist  of  a-iron,  the  hardenin 
carbon  being  regarded  as  concerned  in  the  staining  o 
ferrite  by  iodine  tincture.  The  influence  of  silicon  oi 
the  sp.  gr.,  in  conjunction  with  chemical  tests,  indicate 
the  existence  of  a  hitherto  unknown  light  carbide.  Fe2C 
It  also  appears  that  the  transformation  from  the  a-  t 
the  /J-  form  is  accompanied  by  a  measurable  contraction 
The  modulus  of  elasticity  varies  inversely  with  the  earbo: 
content  ;  and  the  modulus  is  diminished  to  the  sam 
extent,  or  nearly  so,  by  equivalent  quantities  of  carbon 
silicon,  and  nickel.  With  regard  to  the  relation  bet  wee 
the  degree  of  hardness  and  the  chemical  composition 
it  is  found  that  equivalent  quantities  of  silicon  and  man 
ganese  have  an  equal  effect,  this  being  greater  in  the  cas 
of  ^-iron.  but  not  so  great  as  that  of  hardening  carbon 

Electrical  resistance. — Equiatomic  solid  solutions  of  th 
iron  have  the  same  resistance,  and  this  applies  approxi 
mately  to  the  eleven  different  dissolved  elements  tried 
The  hardening  carbon  can  be  estimated  from  the  resistance 
which,  in  iron  and  mild  steel,  increases  with  the  tota 
carbon  up  to  0-15  per  cent,  of  that  element.  Equivalen 
proportions  of  hardening  carbon  and  manganese  hav 
the  same  effect  in  diminishing  the  intensity  of  magneti 
sation.  and  the  diminution  can  be  expressed  by  a  formula 

Ferronile. — All  the  chemical,  physical,  and  micrographics 
details   tending   to   prove   the   existence   of   "  ferronite 
(a  solid  solution  of  /3-iron  with  about   0-27    per  cent,  oi 
carbon),   are  givfn,   and  this  substance  is  considered  b 
explain  certain  obscure   phenomena. — C.  S. 


Copper-cadmium    alloys.     R.    Sahmen. 
1906.    49.    301—310. 


Z.   anorg.  Chem. 


Copper  and  cadmium  form  two  compounds,  of  formulf 
Cu2C'd  and  Cu2Cd3.  From  fused  mixtures  of  the  twi 
metals  containing  0 — 12  atoms  per  cent,  of  cadmium 
copper  crystallises  out  between  1084°  and  552°  C.  :  at  th' 
latter  temperature  long  needles  of  the  compound.  Cu2Cd 
appear,  and  at  542  c  C.  the  rest  of  the  mixture  solidifie 
as  a  eutectic.  Fused  mixtures  containing  42 — 45- 
atoms  per  cent,  of  cadmium  deposit  between  552°  and  542 
C.  the  same  compound,  Cu2Cd ;  and  the  mixture  contain 
ing  454  atoms  per  cent,  solidifies  eutectically  at  542°  C 
.Mixtures  containing  45'4 — OO'O  atoms  per  cent,  of  cadmiun 
deposit  mixed  crystals  of  the  compounds.  Cu2C'd  am 
Cu2C'd3.  and  those  containing  60-0 — 97'97  atoms  percent, 
mixed  crystals  of  the  compound,  Cu2Cd3  and  cadmium 
The  mixture  with  97'97  atoms  per  cent,  of  cadmiun 
solidifies  eutectically  at  314c  C,  and  mixtures  richer  ii 
cadmium  than  this  deposit  cadmium  from  314°  to  321°-7  C 

—J.  T.  D. 

Caesium  ;    Direct  oxidation  of .     Properties  of  cmsiuih 

peroxide.     E.  Rengade.     VII.,  page  637. 

Mineral   production   oj   Southern    Rhodesia.      Bd.   of  Tr. 
J.,   June  28,    1906.     [T.R.] 

The  report  for  the  year  ended  March  31st  last,  of  thf| 
Rhodesia  Chamber  of  Mines  states  that  the  output  oi 
gold  from  Southern  Rhodesia  and  Tati  for  that  year  wa> 
declared  at  438,893  oz.  3-49  dwts.,  valued  at  £1,599,195 
being  an  increase  of  129,376  oz.  in  weight  and  £478,667  ir 
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value  as  «■■  >ni i ■.  r  (1  with  the  year  ended  'il-t  March,  1905. 

ipiit  cif  silver  amounted  to  83. 990-27  oz.,  valued 
HI  ;  thai  of  Ira, I  t..  550-9S  tons,  valued  at  tr.._':tj  : 
and  that  of  diamonds  from  the  Somabula  urea  to  1,101 
carets,  v  1 1  in .  1  at  £4.208.  The  yield  of  coal  from  the 
Wankic  Colliery  amounted  to  111,105  t  <ti-  ;  the  sales 
during  the   war   realised    £02,285. 

Mttal  and  Mineral  Production  of  Xew  South   Wall  ».      Bd 
..i    ft,  J.,  June  28,   1906.     [T.R.] 

From  the  Annual  Report  of  the  Xew  South  Wales  Depai  t 
I  Mines  for  1905.  it  appears  that  the  metals  and 
minerals  produced  in  Xew  South  Wales  during  that  year 
MR  valued  at  £7.017,940,  as  compared  with  a  value  of 
(6,391.764  in  1904.  The  quantities  and  values  of  the 
etals  anil  minerals  produced  are  shown  in  the 
fallowing  tab:e  : — 


Kack  to  the  small  quantities  1 gh<  for  pottery  purp 

only.  The  experiment  made  in  1904  bj  an  inland  minei 
to  export  this  ore  instead  ol  Belling  it  to  local  smelter*  has 
not  snoouraged  him  to  repeat  shipment!  :iii  I  m 
oopper  ore  were  shipped  to  France,  and  52  tona  to  the 
United  Kingdom,  total  396  tons,  being  about  200  tons  less 
than  in  1904, and  566  tona  less  than  1903.  Onlj  71  tona 
ol  ooppei  matte  were  exported,  ol  which  16  tona  went  to 
the  United  Kingdom. 

EiTOl  (SB   Patents. 

,it  of .     W.    Taylor,    Leicester,   and 

K.  .1.  Mudford,  London.     Eng.  Pat   15,809,  Ati 
1905. 

The  change  in  the  magnetic  properties  of  the  st<-<-l  at  the 
critical  temperature  is  used  to  indicate  that  the  proper 


1904. 

1905. 

Quantity. 

Value. 

Quantity. 

Value. 



B.019.809 

171.006 

- 
26U.M7 

6.303 

397.220 
1,700 

£ 

1.994.952 

110.692 

406.001 

1.146.1U9 

80.504 

54.750 

1,942,284 

188.377 

117.978 

6.6:'J 
182,  18] 
B.257 

274.267 
4.447 

441.447 

1,519 

10  1,588 

£ 

2.1103.461 

100,306 

511.754 

1,165,018 

B5,«93 

-  its,  matte  and  ore)*     .. 

Tons 

Tons 

2.441.856 

221.155 

■Exclusive  ol  copper  produced  from  ore  from  the  other  States  of  the  Commonwealth. 
tMade  from  scrap,  no  ore  being  used. 

of  tin  rttlned  from  imported  ores. 


Mineral    production    of    Carthagena    (Spain).     For.    Off. 
Ann.  Series  Xo.  31544.     [T.K.] 

tons  of  iron  and  manganiferous  iron  ores  were 
shipped  in  1905.  of  which  the  United  Kingdom  took 
297,645   t.>ns,    being   131.010  tons  more  than  in   1904. 

Shipments    of    Cehegin    (or   Calasparra)    magnetic     ore 
have   greatly   increased.     Although   this   ore    meets   with 
little  acceptance  in  the  United  Kingdom,  there  appears 
to  be  no  difficulty  in   disposing   of   all   that  is  mined    to 
Other  countries,   chiefly   Germany. 
Tin  shipments  of  silver  and  soft  lead  in  1905  amounted 
•".">  tuns  ami  23.900  tons  respectively.     The  export 
r-lead  was  2.4Sti  tons  more  than  in   1904.  and  of 
soft  lead   1,41(4  tons  more.     The  increase  in  export-  m  ij 
be  attributed  chiefly  to  the  higher  prices  of  lead  and  zine 
which   permitted    poorer   lead   mines   to   be  worked,  and 
the    increased    mining  of  blende,  amongst   which 
.  to  some  extent,  is  usually  found,  and  from  which 
■  >'|<arated  and  sold  to  local  smelters. 
The  quantity  of  silver  exported  during  the   vear  was 
il.s  .  about  1.050.102  oz.  troy,  all  to  France.     The 
quantity  of  zinc  ore  shipped  was  88,430  tons,  of  which 
'■';.1J."i   tons    went    to    Belgium.      Of   this   quantity   about 
lii.000  tons  were  calamine  and  the  rest   blende.     These 
show  a  decrease  of  4.206  tons  as  compared  with 
1  are  about  equal  to  those  of  1903.  but  the  above- 
named  quantity  exported  in  1905  does  not  represent  the 
quantity  mined,  and  placed  in  deposit  ready  for  shipment, 
as  at  the  end  of  the  year  the  stocks  in  this  position  were 
about  20,000  tons,  and  had  not  been  shipped,  principally 
the  different  works  which  consume  the  ore  were 
so  blocked   up  that   they  postponed  taking  delivery.     A 
feature  is  that  Germany  has  taken  about  11.000 
re.  while   Belgium   has   taken   nearly  15,000  tons 

t-nts  of  iron  pyrites  were  only  95  tons  less  than 

1   (2455  tons). 

The  export  of  ochre  for   1905  was  better  by  590  tons 

■  han  in  1904.  amounting  to  1150  tons,  of  which  the  United 

Kingdom  took  873  tons.     Sulphur  is  again  being  shipped 

rora  mines  in  the  interior.  S95  tons  having  been  sent  off 

luring   the   year   to   the   United    Kingdom.     During   the 

I .ear  only  So  tons  of  lead  ore  have  been  exported.  10  tons 

u  the  United  Kingdom  and  70  tons  to  France,  thus  going 


quenching  temperature  has  been  reached.  There  are 
many  ways  in  which  the  invention  may  be  carried  into 
effect,  as,  for  example,  by  making  the  mass  of  steel  part  of 
a  magnetic  circuit  in  inductive  relation  with  a  circuit 
which  includes  a  telephonic  receiver  ;  or  the  tractive  or 
directive  force  of  the  steel  mav  lie  utilised  to  displace 
a  magnetic  indicator,  and  this  displacement  may  actuate 
a  secondary  indicator  such  as  an  electric  bell,  but  the 
invention  is  not  confined  to  the  specific  means  herein 
referred    to.— J.  H.  C. 

Furnaces  for  roasting,  dc.  ;    Rabble- shafts  and  arms  for 

.     A.    V.    Leggo,    Ballarat,    Australia.     Eng.    Pat. 

17.370a.  Aug.  28th,   1905. 
Various   contrivances   are   provided   to   prevent   leakage 
where  water-cooled  arms  form  junctions  with  the  shafts. 
and  also  for  attaching  tines  or  teeth  to  the  arms,  whereby 
any  tooth  mav  be  removed  without  disturbing  the  others. 

—J.  H.  C. 

Usited  States  Patents. 

Ores  ;     Method  oj   milting  primary  baths  for  dissolving 

.     R.   Baggalev.   Pittsburg.  Pa.,  and  C.   M.   Allen, 

Lo  Lo,  Mont.     U.S.  Pat.  822,712,  June  5,  1906. 

The  "  primary  bath  "  is  obtained  by  melting  an  ore  of 
"  high  fuel  value,*'  with  the  aid  of  a  large  volume  of  blast, 
and  producing  from  the  ore  a  matte  which  "  approximates 
as  closely  to  the  original  combinations  of  sulphur,  iron, 
copper,  silver,  gold,  and  the  like  in  the  original  ore  as  is 
consistent  withthe  removal  of  the  gangue." — A.S. 

Sulphide  ores;    Method  of   utilising  as  fuel    the    volatile 

portions  of  .     R.  Baggaley.  Pittsburg,  Pa..  C.  M. 

Allen,   Lo  Lo.   Mont.,   and   K.    W.    Lindquist,  Chicago, 
111.     U.S.  Pat.  822,713.  June  5,  1906. 

The  ore  is  introduced  into  a  body  of  molten  matte  into 
which  air  is  blown,  and  while  the  ore  is  floating  in  the  matte, 
a  supplementary  blast  of  air  is  introduced  above  the 
molten  matte,  and  at  the  place  of  contact  of  the  floating 
ore  therewith.  The  volume  of  air  introduced  is  regulated 
so  that  all  escaping  sulphur  is  oxidised,  but  the  resulting 
gases  are  not  injuriously  cooled. — A.  S, 
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Ores   and   tattings;     Apparatus   for   treatment   of   . 

A.  Soderling,  Bodie,  Cal.     U.S.  Pat.  822,398,  June  5, 
1906. 

The  patent  relates  to  the  treatment  of  tailings  or  slimes 
preliminary  to  cyaniding.  The  ore  or  tailing  is  crushed 
between  rollers,  and  fed  by  a  jet  of  water  into  the  upper 
end  of  an  inclined  trough  with  a  riffle-bottom.  A  weak 
solution  of  solvent  acids  or  acid  salts  is  supplied  from  a 
tank,  and  at  the  lower  end  of  the  trough  there  are  settling 
reservoirs  for  sands  and  for  slimes,  and  a  reservoir  for 
base  metal  solutions. — A.  S. 

Copper:     Process    of    hardening .      C.     R.     Plumer, 

Assignor  to   Renstrom  Tempered  Copper  Co.,  Seattle, 
Wash.     U.S.  Pat.  822,299,  June  5,  1906. 

Copper  or  a  copper  alloy  is  melted  and  treated  with  a 
hardening  agent  such  as  "copper  sulphate."  ami  a  chilling 
agent  such  as  ••potassium  bichromate.'*  The  mass  is 
stirred  until  it  becomes  stiff,  and  is  then  reheated,  and 
allowed  to  cool. — A.  S. 

i.i.r   and    nickel]    Ores;     Process   of     treating . 

J.  0.  Handv,  Pittsburg,  Pa.     U.S.  Pat.  S'21,637,  May 
29,  1906. 

Ajrseniferous  cobalt  and  nickel  ores  containing  silver 
are  ground,  sifted  to  80-mesh  size,  and  the  fine  ore  is 
fused  with  sodium  bisulphate  to  expel  arsenic,  which  is 
recovered.  The  product  is  leached,  and  from  the  solution 
the  silver  is  reduced  and  precipitated  by  means  of  a  fresh 
portion  of  the  arsenide  ore.  the  iron  and  arsenic  are 
removed,  the  cobalt  and  nickel  are  separated  by  fractional 
precipitation  with  hypochlorite,  and  sodium  sulphate  is 
recovered  by  evaporation  and  crystallisation.  In  the 
separation  of  the  cobalt  and  nickel,  the  cobalt  is  first 
precipitated  by  adding  slightly  more  than  the  necessary 
quantity  of  hypochlorite,  and  the  nickel  is  dissolved  out 
of  the  precipitate  by  a  portion  of  the  solution  from  which 
the  iron  and  arsenic  have  been  removed. — A.  s. 

Metallic  flakes  or  scales  ;   Process  oj  making .     T.  A. 

Edison,    Llewellyn    Park.    X.J..    Assignor    to    Edison 
storage   Batterv   Co..    West    Orange.    X.J.     U.S.    Pat. 

821.627,  May  29,  1906. 

This  invention  relates  to  a  process  of  making  flakes  or 
scales  of  cobalt,  or  of  nickel  and  cobalt,  and  consists  in 
subliming  cobalt  chloride,  or  mixed  nickel  and  cobalt 
chlorides,  in  order  to  deposit  the  same  in  scales  or  crystal- 
line flakes.  The  latter  are  then  converted  into  hydroxides 
of  the  metals,  and  the  hydroxides  finally  reduced  to  the 
metallic   state. — B.  X. 

Conducting-films    [Cobalt]  ;      Process    for    making    ■ . 

T.  A.  Edison,  Llewellyn  Park.  X.J.,  Assignor  to  Edison 
Storage   Batterv   Co..    West    Orange,    X.J.     U.S.    Pat. 

821.628,  May  29,  1906. 

A  ~ulpht;k  compound  of  a  metal,  such  as  cobalt,  is  fused 
with  an  alkali  sulphide,  and  the  fused  mass  allowed  to 
cool,  so  as  to  result  in  the  crystallisation  of  the  compound 
in  thin  scales  or  films.  These  are  then  screened  in  order 
to  separate  crystals  not  in  the  form  of  scales,  and  washed 
to  eliminate  alkali  sulphides.  The  scales  are  roasted 
to  oxidise  the  Bame,  and  the  oxidised  scales  or  films  are 
reduced  in  an  atmosphere  of  hvdrogen  to  the  metallic 
state.— B.  X. 

Steel;    Manufacture    of ,    from    phosphoritic    iron. 

J.  Reese,  Sharon  Hill,  Pa..  Assignor  to  The  Steel  Patents 
Co.,  Pa.     U.S.  Pat.  821,744,  May  29,  1906. 

The  molten  metal  is  first  de-siliconised  and  decarburised 
in  a  Bessemer  convertor.  and  is  then  transferred  to  a 
basic-lined  open-hearth  furnace,  wherein  it  is  subjected 
to  a  bath  of  basic  materials  containing  so  much  calcium 
phosphate  that  a  slag  is  produced  containing  not  less 
than  15  and  not  more  than  22  per  cent,  of  phosphoric 
acid.— A.  S. 

Xodulising  ores.  <(c.  C.  Dellwik.  London,  Assignor  to 
J.  E.  Goldschmid,  Frankfort-on-Maine,  Germany. 
U.S.  Pat.  822,929,  June  12.   1906. 

See  Fr.  Pat.  360,576  of  1905  ;  this  J.,  1906,  543.— T.  F.  B. 


French  Patents. 

Furnaces  :    Impts.  in  metallurgical  and  other  .     Soc. 

anon,  des  Gazogenes  sous  Pression.     Er.  Pat.  362.26S, 
Jan.  9.  1906. 

The  mixture  of  air  and  gas  to  be  used  as  fuel  enters  the 
furnace  by  way  of  a  helical  conduit  or  pipe  constructed 
of  a  suitable  metal,  which  is  disposed  in  the  masonry, 
and  is  heated  by  the  products  of  combustion  from  the 
heating  chamber  of  the  furnace. — A.  S. 

Iron;     Process    for    tin    desulphurisation    of    substances 

containing    compounds   of ,    and    for   forming   the 

same    into    lumps.     T.    C.    King.     Fr.    Pat.    362.145, 
Jan.  3,  1906. 

The  process  is  intended  especially  for  converting  burnt 
pyrites  and  Hue  dust  into  a  form  suitable  for  use  in  Mast- 
furnaces  or  Siemens-Martin  furnaces.  The  material, 
containing  a  certain  percentage  of  moisture,  is  heated 
gradually  in  a  long,  cylindrical,  rotating  furnace,  first  to 
a  temperature  (646° — 815°  C. )  high  enough  to  expel  the 
sulphur,  and  then  to  a  temperature  above  1090°  C,  to 
cause  the  material  to  agglomerate.  It  is  stated  that  the 
material  is  thus  obtained  in  the  form  of  lumps  of  irregular 
size  and  shape,  practically  free  from  sulphur,  and  suitable 
for  direct  employment  in  blast-furnaces  or  Siemens- 
Martin  furnaces. — A.  S. 

Steel   for    rails  of    railways   and   tramways ;    Manufacture 

of  .      G.  P.  Sandberg.      Fr.   Pat.'  362.240,  Jan.  8, 

1906.     Under  Int.  Conv.,  April  11.  1905. 

See  Eng.  Pat.  7698  of  1905  ;  this  J.,  1905,  1309.— T.  F.  B. 

German  Patent. 

Iron   and  mild   steel:    Process    for    the   cementation   and 

hardening    of    articles    of    .      G.    Reininger.      Ger. 

Pat.  167.034,  June  23,  1904. 

The  process  consists  in  heating  the  articles  to  redness, 
and  then  subjecting  them  to  the  action  of  a  solution  of  a 
formate,  e.g.,  ammonium  formate.  It  is  claimed  that  by 
the  use  of  formates,  a  uniform  and  strong  carburisation 
is  effected,  that  polished  surfaces  remain  quite  smooth, 
and  that  the  use  of  alkali  cyanides  is  avoided.  The 
degree  of  carburisation  can  be  controlled  by  varying  the 
concentration  of  the  formate  solution. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  595.) 

(A. )— ELECTRO-CHE  MISTRY. 

Alcoholates    and    alkyl-carbonic    acid    esters;    Electrolytic 

preparation    of .       B.    Szilard.        Z.   Elektrocheui, 

1906,  12,  393-395. 

By  the  electrolysis  of  alkali  alcoholates  with  platinum 
electrodes,  the  corresponding  alkyl-carbonic  acid  esters 
are  formed ;  for  example,  sodium  methylate  yields 
sodium-methyl  carbonate,  and  sodium  ethylate  sodium- 
ethyl  carbonate.  The  best  yields  are  obtained  with 
a  4  per  cent,  solution  of  the  alcoholate  in  the  perfectly 
anhydrous  alcohol,  and  with  a  current-density  as  high 
as  is  possible  without  causing  evolution  of  gas  at  the 
anode.  If  a  base  metal  anode  be  used,  there  is  produced 
the  alcoholate  of  that  metal  if  the  current-density  be  low, 
or  the  alkyl-carbonic  acid  ester  of  the  metal  if  the  current- 
density  be  high,  whilst  with  medium  strengths  of  current, 
mixtures  of  the  two  compounds  are  produced.  The 
formation  of  the  alkyl-carbonic  acid  esters  is  due  to  a 
secondarv  decomposition  of  the  alcoholates  produced 
first.— A.'  S. 

English  Patents. 

Secondary    or    storagt     batteries.     A.  J.    Boult.    London. 

From   E.    V.    Stebbins,    Philadelphia,    Pa.     Eng.    Pat. 

26.S76,  Dec.  23.  1905. 
The  lead  oxide  for  the  negative  plate  of  a  storage  battery 
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is  mixed  with  about  5  per  eenl  of  an  insoluble,  finely 
divided  sulphate,  i  i/..  barium  sulphate  precipitated  from 
a   cold    solution.       \.  G    I. 

I ;  [Eltctrolytie]  Manufacturi   of . 

ad.     W.  P.  Thompson. 
R.   lioldschmidt   and    E.    Polzininsz.      Eng.    Pal 
11,347,  Maj   30,  1905.     Mil. I.,  page  644. 

United  States  Pa  i 

■     treating     alkaline  . 

1     \    Edison,  Llewellyn   I'.irk.  N  .1  .  Assigni  ;    ' 

tterv   I      .    \\  est    Orange,    N.J.      L'.S     Pal 
8-21,625,   May  2!>.    1900. 

THh  invention  relates  to  a  process  of  eliminating  soluble 

Impurities  from  alkaline  storage  batteries,  in  whi 

ma-   •  n  compounds  of  nickel  and  iron,  arc  used, 

and   in    which    a    conducting    n 

metal    is    employed.       The     receptacle    is    insulated     to 

reduce   the   dissipation   of   beat,   and   the   two   electr 

are  connected  in  circuit  as  cathodes  with  the  conducting 

itaclc    in    alkaline    solution.     A    reverse    currei  I 
then  passed  through  the  battery,  so  as  to  heat  thesolul 
and  generate  hydrogen   gas  in   the  active   masses.     The 
impurities  arc  thus  forced  out  into  the  solution,  and  this 
is  finally  poured  off. — B.  X. 

Electrolytic .     G.     A.     Gabriel.     Assignor     to 

Bleach  and  Canstic  Process  Co.,  New  York.     U.S.  Pat. 
B22.109.    May   29.    1906, 

Thi-  invention  relates  to  an  electrolytic  cell  containing  a 

is  diaphragm  with  a   perforated  vertical  cathode  in 

t   with   one   side  of  the  diaphragm,  and  an  anode 

having  an   active  face  adjacent   to   the  opposite   side   of 

the  diaphragm,  together  with  a  second  diaphragm  between 

the  tirst  d  .  mil  the  .mode,  with  gauze  embedded 

in    it.     Insulating    material    limits    the    inner    ex]    - 

hragm   to  approximately  the  sizi 

ictive   face,    but    the   active   area   of   the   cathode   is 

greater  than  the  inner  exposed  surface  of  the  diaphragm. 

anode   is   continuous,    with   horizontal   and    vertical 

i  it  for  the  circulation  of  the  electrolyte,  and 

des  are   of   substantially   similar  outline.       The 

liquid  which  percolates  through  the  diaphragm  is  conveyed 

nrav    by    downwardly-inclined     projections,    or    liquid- 

:  ats.  extending  from  the  face  of    the  cathode  which 

contact  with  the  diaphragm,  thus  draining  the 

gravity.     A  plat.        a    _■      with  the  liquid- 

.  lits.  and  a  means  is  provided  for  forcing  the  plate 

is    the    cathode    and    diaphragm.     A     perforated 

draining  plate  connects  the  conduits  at  their  lower  ends. 

An   exterior   vertical   transparent   conduit    communicates 

tly  with  the  interior  of  the  anode  chamber  at  three 

points,    one    above    the    surface    of    the   electrolyte,    one 

tly   below  the  surface,   and  one  near  the  bottom  of 

.node  chamber,   thus  allowing  of  circulation   of  the 

trolvte.     An     adjustable     overflow     pipe    is    located 

within  the  conduit,  and  a  gas-discharging  tube  is  connected 

with  the  top  of  the  conduit. — B.  X. 

\Organic     substances:     [Electrolytic]    process    of    treating 

[oxidising  and   reducing"]  .  in  of  vanadium 

unds.  E.  Oppermann.  Assignor  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining.  Hochst-on-the- 
Maine.  Germany.     U.S.  Pat.  S23.435,  June  12,  L906 

Fr.  Pat.  345,701  of  1904;  this  J  .  1905,  33.— T.  F.  B. 

I  Electric  arcs  :  Production  of  stable  ,  of  large  dimen- 

Badische     Anilin     und      Soda      Fabrik.     First 
Addition,  dated  Dec.  9.  1905  (under  Int.  Conv..  Xov.  1 
and   14.    1905)   to   Fr.    Pat.   357.35s  of  Aug.   30, 
(this  J.,  1906,  79). 

Instead  of  passing  the  gas  along  the  whole  length  of  the 
le  as  in  the  main  patent,  it  may  be  introduced  into 
the  tube  only,  beyond  the  end  of  the  central  electrode. 
Since  the  electrode  is  corroded  somewhat  by  constant  use, 
arrangements  are  made  for  its  renewal  without  interrup- 
tion of  the  process.  The  hot  eases,  leaving  the  reaction 
chamber,  are  employed  for  preheating  the  gases  to  be  sub- 


I  to  the  action  of  the  ar.-.  ..r  they  may  l>c  used  for 
evaporating  solution-  obtained  in  the  course  of  the  pn 
Forms  of  apparatus  ribed  suitable  lor  can 

modifications  into  effect.— R.  S.  II. 

French  Patent. 

Battery  :  Electric ,  with  aluminium  chlo 

i  depolarising  liquid.     H.  Femerling  and  \V.  Pore 
Fr.   Pat  362,280,  Jan.  9,   1906. 

A   uultuki  of  carbon,   manganesi    peroxide,  aluminium 
chloride,  and   water   is   made,   and   compn  isual 

around  a  carbon  rod  or  into  a  hollow  cylinder  of  carbon. 
The  mass  is  surrounded  by  cloth,  and  placed  in  a  i 
taole  of  zine  or  ble  metal,  ■  ontaining  a  Bolul 

luminium  ehloi  ii  i  tintr  of  a 

donble  hydrous  silicate  of  aluminium  and  ma 

.  N. 

Chromic  ■:  ration  of ,  in  solutions 

of  chromium  salts.    M.  Le  Blanc,  Fr.  Pat.  362,195,  Jan. 
6,   1906.     Under  Int.  Conv.,  March   13, 
The  anode  and  cathode  chambers  are  separated  by  par- 
titions which  do  not  reach  quite  to  the  bottom  of  the  \at. 
solution  of  chromic  oxide  is  introduced  in  such  a  manner 
that  the  cathode  liquid  retains  a  suitafa  of  acidity. 

It  is  ous  to  allow  the  solution  of  chromic  oxide 

to  tirst  come  in  contact  with  those  portions  of  the  i  i 
where  the  current  density  is  highest,  and  subsequently 
with  those  where  the  current  density  is  lower. — K.  S.  H. 

(£.)—  ELECTRO-] METALLURGY. 

Zinc:     Electrolytic   deposition    of ,    using   a    rotating 

electrode.     J.  S.   Price  and  G.  H.   B.  Judge.     Faraday 
Soc.   Trans..  June    12.    1906.     [Advance  proof.] 

The  authors  have  studied  the  quantitative  determination 
of  zinc  in  zinc  sulphate  solutions,  using  the  rot 

.  s  recommended  by  Perkm  (this  J.,  1903,  1065.  Fig.  3). 
The  solution  is  contained  in  a  tap-funnel  of  about  100  c.c. 
capacity.  Quantitative  results  are  obtained  if  the  solu- 
tion be  kept  cool,  even  when  the  zinc  sulphate  solution 
is  initially  slightly  acid.  The  addition  of  sodium  acetate 
and  sodium  sulphate  was  tried,  and  in  the  latter  case  good 
results  were  obtained.     A  modified  form  of  Kollock  and 

th's  apparatus  (this  J..  1905,  1127)  is  also  described,  in 
which  a  mercury  cathode  and  rotating  anode  are  emplo 
Here  again  a  cylindrical  vessel  provided  with  a  tap  is 
used  to  contain  the  electrolyte,  and  after  the  completion 
of  the  experiment,  the  zinc  amalgam  can  be  run  off  through 
the  tap.  and  subsequently  weighed. — R.  S.  H. 

United  .States  Patents. 

.1/  laUic  films  or  flakes  ;  Process  of  making [Elect ro- 

lytically].  T.  A.  Edison.  Llewellyn  Park.  X.J..  Assignor 
to  Edison  Storage  Battery  Oo.,  West  Orange,  X.J. 
U.S.  Pat.  821,626,  May  29,  1906. 
A  thts  film  of  a  soluble  metal,  such  as  zinc,  is  deposited 
on  a  suitable  cathode,  and  an  insoluble  metallic  film  of 
metallic  cobalt  or  cobalt  alloy  is  deposited  over  this.  The 
plated  cathode  is  subjected  to  the  action  of  dilute  acid, 
which  dissolves  the  zinc,  and  the  liberated  hydrogen 
separates  and  detaches  the  insoluble  film.  The  latter  is 
finally  annealed  in  an  atmosphere  of  hydrogen. — B.  X. 

containing    titanium  ;     Production    of .      A.    J. 

-  .  New  York.  Assignor  to  J.  MacNaughton,  Tahawus, 

X.Y..  and  P.  C.  Peck,  New  York.     U.S.  Pat.  822,305, 

June  5,  1906. 
Steel  containing  more  than  1  and  less  than  3  per  cent, 
of  titanium  is  obtained  by  fusing  molten  cast-iron  contain- 
ing a  definite  percentage  of  carbon  in  an  electric  furnace, 
and  treating  it  with  a  quantity  of  titanium  oxide  sufficient 
to  decarburise  the  metal  to  the  desired  extent.  By  regu- 
lating the  current,  a  high  temperature  is  then  maintained 
sufficient  to  effect  thedecarburisation.  and  to  cause  the 
reduced  metallic  titanium  to  be  combined  with  the 
steel.— A.  S. 
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Furnace  ;    [Electric]  Metallurgical  .      I.   L.   Roberts, 

Assignor  to  J.   T.   Morchead.   New   York.        U.S.   Pat. 
821,830,  May  29.   1906. 

The  furnace  consists  of  a  receptacle  or  jacket,  with  a 
lining  of  heat-insulating  material,  and  within  this  a 
chamber  having  refractory  walls.  Inside  the  chamber  is 
a  conducting  vessel,  with  masses  of  resistance  material 
on  opposite  sides,  in  contact  with  the  walls  of  the  chamber. 
but  not  in  contact  with  each  other.  Electrodes  are  con- 
nected with  the  masses  of  resistance  material. — B.X. 

Furnace  :     Continuous    magnetic    .     H.     C.     Shaw, 

Glenshaw.   Pa.     U.S.    Pat.   821,752,   May  29.    1906. 

A  hollow  screw  conveyor  is  disposed  within  the  heating 
chamber  of  the  furnace,  and  is  magnetised,  and  rotated, 
whereby  magnetic  material  in  the  chamber  is  caused  to 
travel  along  the  screw.  A  cooling  rluid  is  supplied  to  the 
interior  of  the  screw.  Within  the  screw,  also,  a  grooved 
rod  is  caused  to  rotate,  to  prevent  deposition  of  foreign 
matter. — A.  S. 

Metallic  .surfaces  ;  [Electrolytic]  Process  of  cleaning  . 

T.  A.  Edison.  Llewellyn  Park.  X.J.     U.S.  Pat.  821,622, 
May  -29.  190C. 

See  Eng.  Pat.  26.947  of  1904  ;  this  J..  1905.  201.— T.  F.  B. 

French  Patent. 

Deposition  of  metals  ;   Arrangements  suilablt  for  the , 

by  electrolysis.     A.  Schmitz.      Fr.  Pat.  362.182.  Jan.  5, 
1906. 


Is  order  to  facilitate  the  employment  of  high  current- 
density  in  the  electro-deposition  of  metals  upoD  wires,  &c., 
a  displaceable  arrangement  is  employed  to  lead  the  current 
to  the  material  which  is  being  plated.  In  the  figure  the 
method  is  illustrated  in  two  ways :  the  wire,  3.  passes  over 
rollers.  2.  which  may  be  of  insulating  material.  The 
current  is  conducted  independently  of  these  rollers  by 
movable  contacts  which  may  cither  be  of  a  rolling  nature 
as  at  6,  or  sliding,  as  at  5.— R.  S.  H. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

(Continued  from  page  596.) 

Cod  liver  oil ;  Production  of at  Finmarken.  Chein.  and 

Druggist,  June  30,  1906.     [T.R.] 
Reports  from  Bergen  state  that  the   Finmarken   spring 
fishing  is  at  an  end,  and  the  final  report  gives  the  following 
numbers  : — 

Finmarken   Spring  Fishing. 


1904. 


1905. 


1906. 


Cod  (thousands)       ..          ..  12.497           13,670 

Cod-liver  oil  ibrls.)              ..  6.050           13.664 

Liver  for  other  oils  (hi.)    ..    |  2,250            6,757 

Total  of  all   Winter  and  Spring  Fishings. 

Cod  (thousands)       ..          ..  49.651           44,691           45  '03 

Cod-liver  oil  (brU.)              ..  16.000          36.124           36  587 

Liver  tor  other  oils  (hi.)    ..  7.728           12,896           17,158 

The  exports  from   Bergen  up   to   June   25  amounted  to 

6994  barrels,  against  5051  barrels  at  the  same  date  last 
year. 


English  Patent. 

Fats  ;    Manufacture  of  iodine  .     H.  A.  Pryor.     From 

Chem.     Fanr.     von    Hevden    Aktien.-Ges.     Eng.    Pat 
3132,  Feb.  8,  1906.     XX.,  page  653. 

United  States  Patent. 

Marine-animal  oils  [fish  oils]  :    Method  of  treating  . 

M.    Potolowskv,   Moscow,   Russia.     U.S.   Pat.   823.361 
June  12,   1906". 

See  Fr.  Pat.  317,540  of  1902  ;  this  J.,  1902,  1403.— T.  F.  B 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  Etc 

(Continued  from   page   597.) 
(.4.)— PIGMEXTS,   PAIXTS. 

English  Patents. 

White    had  ;     [Electrolytic]    Manufacture    of .    ni'i 

of  mixturesof  the  same  with  oxides  of  lead.  \Y.  P.  Thomp- 
son. London.  From  R.  Goldschmidt  and  E.  Polziniusz. 
Brussels.     Eng.  Pat.   11.347.  May  30,  1905. 

A  soLrTioN"  containing  about  1  part  of  sodium  acetate, 
to  about  9  parts  of  sodium  carbonate,  is  electrolysed  ini 
a  suitable  elevated  vessel,  in  which  the  anodes  consist  oil 
thick,  and  the  cathodes,  alternately  with  these,  oil 
relatively  thin  plates  of  lead.  The  bottom  of  the  bath 
has  a  valved  aperture,  discharging  into  a  vessel  beneath, 
the  latter  being  provided  at  the  top  with  a  filter  or  strainer 
The  filtered  solution  is  forced  by  a  pump  into  a  closed 
vessel,  heated  from  below,  into  which  carbon  dioxide  i; 
admitted  under  pressure.  The  electrolysis  of  the 
solution  induces  formation  of  lead  acetate,  which. 
in  presence  of  the  sodium  carbonate,  passes  ink 
lead  carbonate.  As  the  white  lead  formed  is  removed, 
and  carbon  dioxide  is  supplied  to  the  filtrate  undei 
pressure,  the  sodium  carbonate  that  has  suffered 
decomposition  is  reformed.  An  upright  tube,  passing 
into  the  closed  vessel,  and  continued  so  as  to  dis- 
charge, under  pressure,  into  the  electrolytic  bath 
above,  renders  the  process  continuous,  the  proportion  of 
acetate  present  remaining  constant.  By  varying  the 
temperature  and  the  degree  of  the  carbon  dioxide  impreg- 
nation, mixtures  of  white  lead  with  lead  oxides  may  be 
obtained.  (Reference  is  directed  to  Eng.  Pats.  14.*"!. 
of  1895.  19.179  of  1897.  and  2382  of  1899;  this  J., 
1895.  975  ;    1898,  163  ;    and  1899.  502.)— E.  S. 

Lakes  [from   azo  dyestuffs];     Manufacture  of  colouring 

matter  .     H.   E.  Xewton.  London.     From  Farben- 

fabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  19.100,  Sept.  21.  1905. 

See  Fr.  Pat.  357,858  of  1905  ;   this  J.,  1906,  129.— T.F.B. 

French  Patent. 

Lakes  [from  azo  dyestuffs]  :    Production  of  red ftui 

to  light.  L.  Cassella  und  Co.  Fr.  Pat.  361.31:!. 
March  31,  1905. 

Lakes  are  prepared  in  the  usual  manner  from  the  am 
dyestuff  from  diazotised  p-chloro-aniline  and  fj-naphthol- 
disulphonic  acid  R.  The  red  lakes  thus  obtained  art 
said  to  be  considerably  faster  to  light  than  those  derived 
from  o-  or  m-chloro-aniline. — T.  F.  B. 

(B.)— RESIXS.  YARXISHES 

Pine   resin   (Pinus  abits  L.)  :    Chemical   investigation  of 

the    acids    in .     P.    Klason    and   J.    Koehler.    J- 

prakt.  Chem.,  1906.  73,  337—358. 
The  authors  review  previous  literature  on  the  subject  of 
resin  acids,  and  state  that  in  many  cases  the  conclusions 
drawn  by  different  workers  are  vitiated  on  account  o 
neglect  to  take  into  account  the  fact  that  these  acids  arc 
autoxidisable  (compare  Fahrion,  this  J.,  1902,  127).     The 
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autlior-    have    observed    thai    in    tin-    winter   and    spring 

((ruin  January  t<i  April  in  tin-  neighbour!) I  of  Stockholm) 

■  perfect h   white  unci  crystalline  resin,  bearing  a  strikin 

rateniblancc    to   sugar,    occurs   sparingly    under    the    bark 

n(  pine  and  fir  trees.     Thej   name  this  product   "  winter 

resin   '    t  i   distinguish    it    from    ordinary     pine    resin,    or 

" summer  resin  "     It  consists  of  a  mixture  of  resin  ai  ids 

nf  the   typ  .   c_.,,H„,i  >_,.    melting   at    about    140     I 

baring  a  varying  hvvo-rotation.  the  highest  value  observi  d 

ii  i,  l/ii>-|ii        I  In  rei-rystallisiition  from  alcohol, 

lamellar  crystals  of   higher  rotatory   power  and   melting 

point  are  obtained.     The  mixture  of  acids  is  very  Bensitivi 

to  beat,   the  rotatory   power   ln-im,'  strongly  diminished. 

"Summer  resin  "  consists  of  a  mixture  of  resin  acids  and 

■nidation  produi  ts  of  the  same,  the  latter  usually  amount 

ii   least  50  per  cent,  of  the  total.     The  oxidation 

■  are  insoluble  in  petroleum  spirit,  which  dissolves 

the   rcMii    anils.      On    distilling    in    racuo   the    resin    acids 

obtained   by  extracting   "summer  resin"   with   petroleum 

spirit,    acids    isomeric    with    those    present    in    "winter 

Main,"    but    more   stable,   and    having   a    lower   rotaton 

are  obtained.     They  are  probably  produced  from 

rmer    by   a    stercometrical  transformation  brought 

about    by   the  action  of  beat.     The  authors   propose   to 

name  these  acids,  eolophonie  acids,  and  the  more  active 

atiils  present  in  the  original  resin  and  in  "  winter  resin.' 

acids.     The  name  eolophonie  acids  i>  proposed  to 

lis!)  the  products  from  the  aim-tic  acids  of  Tschirch 

and  Stinlcr  (this  J..  1903.  1250)  which  the  authors  do  not 

regard    a*    chemical    individuals.      The    acids    previously 

obtained  by  different  workers   from   pine  and   firs   resins 

and  from   American   colophony,  e.g.,  abietic,   sylvic,   and 

pinie    acids,    at  d    perhaps    als  i    colopholic    acid,    are    all 

probably  mixtures  of  sapinic  and  eolophonie  acids. 

Fur   the    isolation   of    the   eolophonie   acids,    ordinary 
etude  pine  resin  from  which  the  turpentine  oil  had  been 
removed     by    distillation    with    steam,    was    repeatedly 
ted  with  petroleum  spirit,  the  solvent  was  removed 
the    extract    by    distillation,    and    the    residue    was 
subjected    to    fractional   distillation    in    vacuo.      From    the 
light   yellow   resin   obtained   as  distillate,   the  resin  acids 
parated    by  crystallisation    from    petroleum   spirit. 
followed    by    washing   of   the   crystals   with    the   solvent. 
2150  gnus,    of    crude    resin,    there    were    obtained 
us.  of  crude  oil  of  turpentine.   750  grins,  of  sub- 
stances   insoluble     in     petroleum     spirit     (700     grms.     of 
:    resin    acids    and    50    grms.    of    impurities),    and 
us.    of   crude    resin    acids    (sapinic    acids).     The 
m   distillation   yielded    400   grms.    of   residue   and 
s.  of  distillate,  from  which  145  grms.  of  crystallised 
eolophonie    acids    were    is  ilated.     The    mixture    of   colo- 
ids.  C20H30O2.  melted  at  108°— 172    ('..  and  had 
the  optical    rotation   [n]p  =  +  '28-14".      It   can   be  roughly 
separated  into  its  two  components  by  fractional  crystalli- 
the  .3-acid  being  more  readily  soluble  in  petroleum 
-'.'int.    glacial    acetic    acid,    methyl    and    ethyl    alcohols, 
in!    acetaldehyde.      The    ammonium,    calcium  and 
barium  salts  were  prepared,   and   it   was  found   that   the 
iration  of  the  two  acids  was  obtained  by  fractional 
isation  of  the  ammonium  salts  from  alcohol,  but 
the  acids  were  not  obtained  epiite  pure,  owing  to  oxidation. 
The  most  reliable  numbers  for  the  melting  point  and  optical 
rotation  of  the  two  acids  are  as  follows: — a-colophonic 
,cid.  m.pt..  198°— 199    C.  ;   [a]D  =  — 59-41°  ;   ,3-colophonii 
Mid,  m.pt..  108-"— 173    C.  :    [.i]D=  +52-2  .     The  authors" 
3-colophonie  acid  is  probable  identical  with  the  amorphous 
jibietic  acid  of  Eastertield  and  Baglev  (this  J..  1904.  989). 

—A.  S. 


rnishes  ;    Viscosimeter  /or .     E.  Valenta. 

Zeit,    1900.   30.   583—584. 


Chem. 


I  HE  measurement  of  the  rate  of  flow  through  an  orifice 

proved      unsatisfactory      for      determining   the 

iscosity     of     linseed     oil     varnishes,     the     author     has 

the    simple     "  ball-fall  "  apparatus,     illustrated 

n  the  figure.       It   consists  of   a  glass    tube,    F.   03    cm. 

'i    length,  and     13     m.m.     inside    diameter.      The    top 

f    the    tube    is    open,   whilst    a    glass    cock.  G,   10 — 11 

am.  in  bore,  is  attached  to  the  lower  end.     The  collar.   B. 

clamped  on  the  upper  part  of  the  tube,  and  carries  two 


steel  knife-edges,  s,  which  are  supported  on  the  rino.  A. 
in  such  a  manner  that  the  tube  always  hangs  m  a  \  ertical 
position.  The  tube  is  filled  with  tin-  fluid,  and  a  silver 
ball,  9  mm.  in  diameter,  is  allowed  to  fall  from  the 
to  the  bottom,  the  time  being  accurately  measured.  When 
the  ball  reaches  the  bottom,  the  lower  orifice  is  closed  by 
the  thumb,  the  cock  is  opened,  and  the  ball  passes  through. 
being  removed  after  closing  the  cock.  The  mean  of 
ten  determinations  is  taken,  and  the  result  is  compared 
with  that  obtained  with  a  standard  i  astoi  oiL — J.  F.  B. 

English  Patent. 

Linoleum  mass  and  tht  lila  .    Process  for  tlu  manipulation 

of  granular .     E.  C.  K.  Marks.  London.     From  R. 

Holtkott.     Bedburg-on-Khmi  .     Germany.     Eng.     Pat. 
2436,  Jan.  31.  1900. 

The  difficulty  of  manipulating  the  linoleum  mass  due 
to  its  stickiness  is  overcome  by  powdering  it  with  a  fine 
vegetable  or  animal  flour,  such  as  rice  starch,  potato 
Hour,  or  bone  flour,  prior  to  its  introduction  into  the 
moulds.  The  flexibility  of  the  linoleum  is  also  increased 
by  this  addition. — C.  A.  M. 

French  Patent. 

Resinous   materials   and   tlnir   derivatives;    Employment 
of  superheated  steam  in  tht   preparation  and  distillation 

of .     Soc.  Guignard  et  Lestandie.     Fr.  Pat.  362,264, 

Jan.  9.  1906. 

Scperheated  steam  is  used  in  the  distillation  of  resinous 
materials,  instead  of  distillim:  with  steam  under  pressure 
or  distillation   with  a  naked   flame. — B.  N. 


(C.)— INDIA-RUBBER.  Etc. 

India-rubber  containing   notable   amounts  oj   resin  ;    I 

eanisation   of  .     R.   Ditmar.     Gummi-Zeit.,   1906, 

20.  918. 
F2ighteen  varieties  of  raw  india-rubber,  containing  from 
1-4  to  12-2  per  cent,  of  resin,  were  vulcanised  with  10 
per  cent,  of  sulphur  for  one  hour  at  145  C.  under  a 
pressure  of  3 — 4  atmospheres,  and  the  products  tested 
mechanically.  None  of  the  rubbers  containing  upward  of 
7  per  cent,  of  resin  were  completely  vulcanised  by  this 
treatment,  whilst  several  of  those  containing  less  were 
decidedly  under-vulcanised.  Mozambique.  Massai  balls, 
Adeli  balls.  Soudan  twists,  and  Lewa.  all  of  which  are 
highly  resinous,  showed  remarkably  high  elasticity  and 
strength,  though  only  the  last-named  was  fully  vulcanised. 
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[July  16,  1906. 


The  experiments,  so  far  from  indicating  any  connection 
between  resin-content  and  behaviour  under  vulcanisation, 

prove  that  the  nature  and  origin  of  the  rubber  are  the 
paramount   factors  in  this  respect. — \V.  A.  C. 

Balata:     !"»/<•;  of .     R.    Ditmar.     Gummi- 

Zeit.,  lDOO.  20.  S93. 
Washed  and  dried  balata  was  vulcanised  at  14.V  C.,  under 
a  pressure  of  4 — 5  atmospheres,  with  rising  proportions 
"{  sulphur,  and  the  products  tested  mechanically.  With 
50  minutes'  vulcanisation  the  maximum  of  strength 
and  extensibility  was  attained  at  35—  40  per  cent,  of 
sulphur:  these  specimens,  however,  were  considered 
under-vulcanised.  On  vulcanising  fully  for  li  hours, 
the  extensibility  reached  a  maximum  at  40 — 45  per  cent, 
of  sulphur,  whilst  the  breaking  strains  were  throughout 
considerably  less  than  those  of  the  first  series. — W.  A.  C. 

Gutta-percha  of  Palaguium  Treubi;    Certain  principles  of 

the ■     E.   Jungfieisch   and   H.    Leroux.     Comptes 

rend.,  1906,  142.  1218—1221. 
When  the  gutia  hydrocarbon  is  precipitated  from  the 
toluene  extract  of  "the  leaves  of  Palaguium  Treubi  by 
means  of  boiling  alcohol,  a  substance  remains  in  solution 
to  which  the  author  gives  the  name  of  paltreubin.  The 
liquors  are  evaporated  to  dryness,  and  waxy  impurities 
are  extracted  by  boiling  alcohol  ;  the  paltreubin  is  then 
recrvstallised  from  petroleum  benzine  until  it  has  a  con- 
stant melting  point  of  260°  C.  It  crystallises  in  small, 
colourless,  silky  needles  which  sublime  in  the  form  of 
prisms  :  it  dissolves  best  in  benzine  or  toluene.  Analysis 
indicates  the  formula  C3nH50O.  isomeric  with  the  amyrins 
obtained  by  Vesterberg  from  elemi.  When  heated  in 
sealed  tubes  at  175:  ('.  with  acetic  anhydride  for  24  hours, 
paltreubin  is  completely  converted  into  two  acetates. 
«  and  /5.  melting  respectively  at  235  and  290  C.  These 
acetates  yield  on  saponification  a-paltrcuhi/l  alcohol. 
m.pt.  190c  C,  and  p-paltreubyl  alcohol,  ni.pt.  295°  C 
The  a-alcohol  and  its  acetate  possess  the  same  melting 
points  as  3-amvrin  and  its  acetate,  but  are  optically  in- 
active. The  /3-alcohol  is  identical  with  a  substance 
which  has  been  isolated  from  the  leaves  of  P.  gutta  and 
P.  borneense.  Paltreubin.  which  is  not  a  mixture,  is 
therefore  regarded  as  an  alcohol  derived  from  a  tri-terpene 
(C'ioHig^  :  it  undergoes  isomeric  change  in  two  directions 
when  acetylated. — J.  F.  B. 

United  States  Patents. 

Rubbt  r  :  Machine  for  washing .  F.  C.  Hood.  Brook- 
line,  Mass.  U.S.  Pat.  821,716,  May  29,  1908. 
The  machine  comprises  a  tank  in  which  is  a  pair  of  co- 
acting  rollers  mounted  side  by  side  in  the  same  horizontal 
plane.  The  rubber  to  be  washed  is  fed  between  the 
rollers  from  a  tilting  hopper,  and  washing  liquid  is  intro- 
duced at  the  front  of  the  tank,  where  the  washed  rubber 
is  removed.  The  tank  has  two  outlets,  one  at  the  bottom 
for  the  heavier  impurities,  and  another  at  the  top  for 
floating  matter  ;  washing  liquid  is  supplied  in  excess 
of  that  which  can  escape  by  the  lower  outlet.  When  the 
rubber  emerges  after  its  fir-t  passage  between  the  rollers, 
it  is  automatically  carried  back,  and  passed  through  a 
:id  time.  Means  are  provided  for  varying  the  tern- 
pcrature  of  the  washing  liquid  in  the  tank.— A.  S. 

liubb'  i       Proa       of  purifying .     F.  C.  Hood,  Brook- 

line,  Ma.-*.  U.S.  Pat.  821,717,  May  29,  1906. 
The  rubber  is  ompressed  or  shredded  between  two  rollers 
ed  in  a  washing  liquid,  and  then  passes  through 
a  further  quantity  of  liquid  before  emerging  from  the 
containing  tank.  The  current  of  liquid  is  utilised  for 
returning  the  rubber  issuing  from  the  rollers  for  a  second 
passage  between  them.  The  heavier  impurities  are 
removed  through  an  outlet  in  the  bottom  of  the  tank,  and 
the  lighter  impurities  by  means  of  an  overflow  outlet. 
(See  preceding  abstract.)" — A.  S. 

Gum  [Rubber   manufacture];     Process   of  treating . 

A.  P.  Eves,  Akron,  Ohio.     U.S.  Pat.  821,934,  May  29, 
1906. 

TllE  patent  relates  to  a  method  of  refining  gum,  used  in 


the  manufacture  of  rubber.  The  gum  is  kept  in  a  state  o 
agitation,  and  exposed  to  the  action  of  heated  solven 
(alcoholic)  vapours,  passed  upwards,  through  and  arouni 
it.  The  vapours  are  led  into  a  condenser,  and  the  con 
densed  solvent  is  allowed  to  descend,  through  the  risin< 
vapour,  on  to  the  gum,  thus  utilising  the  heat  of  the 
vapour,  and  freeing  the  gum  from  deleterious  substance* 

— C.  s. 
French  Patent. 

Caoutchouc;     Process  for  the    utilisation    of    waste    

Soe.  Michelin  et  Cie.      Fr.  Pat  361,300,  March  30,  1905  ] 
The  vulcanised  caoutchouc  in  the  form  of  fine  powder  i 
re-agglomerated     by    the    influence     of     great     pressor 
in  moulds  which  are  suitably  heated,  without  treatmen 
by   the    usual    processes   of    manufacture.     The    interna 
section  of  the  mould  is  such  that  the  powder  suffers  tre 
least  possible  lateral  displacement  during  the  compression 
The  final  form  of  the  piece  may  be  obtained  by  a  singk 
stroke   in   the   moulding,   or  by  the  reheating  of  a 
which  has  been  first   brought  to  a  shape  approaching  a:| 
nearly  as  possible  the  final  shape. — B.  X. 

German  Patents. 

Gutta-percha    and    balata;     Process    for    obtaining    

from  the  leaves  and  wood  of  plants  containing  the** 
substances.  F.  Frank  and  E.  Markwald.  Ger.  Pat 
165.997.  Dec.  10,  1903. 

The  leaves,  &c,  are  heated  under  moderate  pressun 
with  dilute  solutions  of  alkalis  or  alkali  carbonates,  unt. 
the  melted  gutta-percha  or  balata  collects  on  the  surfao 
of  the  lye,  from  which  it  is  recovered  by  extraction  witi 
a   suitable   solvent. — A.  S. 

Rubber,  vulcanised,  and  ebonite  ;    Process  for  the  r< 

Hon  of .     B.  Roux.     Ger.  Pat,  166,639,  .March  lti 

1904. 

The  rubber  or  ebonite,  in  small  pieces,  is  mixed  witl 
sulphur,  and  subjected  to  a  pressure  of  100 — 500  atrao 
spheres  at  a  temperature  of  150° — 200°  C. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

{Continued  from  page  598.) 

Tanning  material  analysis.      H.  R.  Procter.       Collegium 
1906,  173—179. 

The  author  deals  generally  with  the  analysis  of  tannin 
materials,   and  raises  some   points   which    should   in  In 
opinion  be  discussed  at  the  coming  Conference  of  Leatln 
Chemists  at  Prague.      Whilst  in  the  present  methods  i 
sampling  and  preparing  materials  for  analysis  then 
but  little  need  for  changes,  some  better  process  of  - 
appears  to  be  required.     The  filtration  and  the  determine 
tion  of  so-ealled  "  insolubles  "   as  now  performed 
reform.     Certain   extracts,  especially  quebracho  extract- 
give    persistently     turbid    filtrates   with  the  candle-nlte 
method,   and  the  analytical  results  naturally   vary   in 
marked  manner  from   those  obtained  by  the  filter-papM 
kaolin   method.     The   greater   part   of  the   "  insolubles 
seems  to  consist  of  difficultly  soluble  tannins,  an 
nearly  always  happens  that  extracts  are  perfectly  clea 
at  100   C.  whatever  amount  of  insoluble  matter  they  n»; 
give  at   15°   C,   it  is  obviously  merely  a  matter  of  tern 
perature    and    dilution    as    to    what    percentage    of    th 
extract  will  prove  insoluble  in  the  tannery.      With  respei 
to  the  detannisation  of  solutions,  and  the  determination  ■ 
non-tannins,  improvement  is  urgently  needed.     At  present 
chromed,  the  hide-powder  offers  the   best  solution  of  th., 
difficulty,    but  to   be  satisfactory   the   hide-powder  rflUS 
not  contain  soluble  matter,  should  absorb  all  true  tannin 
rapidly  and  completely,  and  must  not  absorb  acid 
other  matters  which  are  not  tannins.     To  comply  tritl 
the   first    requirement    the    powder   must    be    thoi 
chromed,  and   the  chromium   salts  present   must  be  in 
sufficiently  basic  condition  to  sutler  no  further  hydrolysi 
by    the    action    of    water    or    organic    acids.     Any   got" 
chromed  hide-powder  will  absorb  tannins  rapidly.,  whethe 
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ii   be  light!}    or  lnll\   . loomed.     The  absorption  "I   uon 
tannin  matter  by   the  hide-powder  is  a  subject   pre 
difficulties.      Tin-    author   considers    thai 
n    iiu'IIumI  irection   will 

the  splitting  11 1 >  into  it-  various  constituents  ol 
matter  absorbed    b\    hide- powder  from   tanning  solutions 

W.  I',  s. 
English   Patent. 

!.»  for  the  manufacture  of  VV.  Sadikoff, 

81     Petersburg.      Kng.    Pat.    1570,   Feb.  '_'t.    1900. 
Pal    :;.-.s.s.-.'i  ,.t  1905  ;    this.)  .  1900,  327.     T.  K.  B. 

United  States  Patent. 

mlntioti,  awl  method  >>f  producing  same.  H.  \". 
Dunlinm.  Bellows  Kails.  Vt..  Assignor  to  Casein  Co. 
of    America.    New   Jersey.      l*.S.    Pat.   821,020,   May   29, 

1'h  Hi. 

iscin  i-  dissolved  in  a  mixture  of  alcohol  and  an 
ilkdi  hydroxide  soluble  in  alcohol,  the  sohition  being 
then  neutralised,  and  treated  with  formaldehyde.     ('.  S. 

French  Patents. 

Tannimi    /thins   and    mordanting   tissues;     Substanci    for 
0.   H     Nowak,  E.  N.   Baton,  and  .1.   \1. 
MeVean.      Fr.  Pat.  300.854.  Dee.  22.   1905. 

bstani  k."  suitable  for  use  in  the  tannage  of  skins 

and  mordanting  of  textile  tissues,   is   prepared   by  separ- 

•  m   skimmed   milk  or   buttermilk,   and 

the  residual  liquid  to  ferment   a-  long  as    my  in 

■I  its  acidity   lakes   place.      The   residting  solution 

evaporated   in  a    vacuum,   at    a    temperature  not 

ui;  71     !'..  to  ;i  syrupy   consistency  or  even  to  the 

solid  state.      The  syrup,  it   is  stated,  contains  IS — 24  per 

i »iit.  of  free  acids,  and  14 — 10  per  cent,  of  acid  anhydrides. 

Citric    and    lactic    acids.    lactose,    and     albuminoids    are 

hi  i'.  but  no  mineral  acids  or  compounds  capable 

ig   injuriously   upon   the  cellular  tissue  of  skins,  or 

of  attacking  the  gelatin  in  them. — E.  B. 

Luther;     Process   for   th<     maniifaclttrt    of  artificial . 

.1.  Guillot.  nee  M.   I.andivior.     Fr.  Pat.  302.170, 
Jan.  5.   1900. 

Fibres  of  any    kind  are  impregnated   with  a   solution  of 

1  and  nitrocellulose  in  acetone.  &c.,  either   before. 

daring,  or  after  having  been  formed  into  bands  or  sheets. 

ter  are   then   strongly   compressed.     The    propor- 

tions  used  are  ;    fibres,  so  parts  :    nitrocellulose,   15  parts. 

.uid  castor  oil,  5  parts.       Cuius  and  resins  may  be  added 

tone  solution,  and  other  fatty  matters  substituted 

for  the  castor  oil. — \\".  P.  S. 


XV.— MANURES,    Etc. 
(Continued  /nan  pag<   599.) 

Karl,  i/  .    Influt  rid  of  manuri  s  on  yield  and  quality  of . 

3.    A.    Voelcker.     J.    Inst.    Brewing.    1900.    12.    108 
435. 

The   author    gives    an    account    of    the    principal   results 
obtained    in    barley    culture,   chiefly    at    the   Bothamsted 
lad  Wohiirn  station-,  and  also,  but  in  a  minor  degree,  at 
Itural  experimental  stations  in  England  and 
In  order  to  arrive  at   definite  conclusion 
tile  experimental   treatments  the   barley  is  grown  on  the 
same  land  year  after  year,  a   course  which  is  never  fol- 
io  practical  agriculture.      The  experiments  showed 
'that   unmaimred   land   continuously   cropped   with   barley 
1\     In,  oines   exhausted.      The    same   is   true   with 
land    which    receives    top-dressings   of   nitrogenous   salts 
"lily.     The  beneficial  effects  of  nitrogenous  salts  only  last 
for  the  year  of  their  application  :    ammonia  salts  seem  to 
he  better  adapted   for   vet    seasons,  and  nitrates  for  dry- 
Farmyard  manure  gives  effects  which  last   for 
>    great    number    of    years,    and    shows    especially    good 
results   in   dry    seasons.     The   continuous   application   of 
ammonium  salts,  alone  or  with  mineral    salts,  gradually 
.(uses  failure  through  the  development   of  an  acid  con- 


dition of    the    land,    a    defect     win,  I,  .  ,  ,h,  ,|    |,y 

dressing  with  lime.     \m 

..il   brewing  qualities,   bul  ■  be 

preferable     to     nitrate         pho  larlj 

nirable  to  quality .  n  bilsl   potash  imp:  i  I  raw. 

Farmyard  and  organic,  manures  show  uneven  results. 
The  he-t  all-round  treatment  foi  both  yield  and  quality 
oi  barley,  when  artificial  manures  have  to  be  used,  would 
a  t..  l«.  superphosphate,  ::  owt.J  kainite,  3  owt., and 
ammonium   sulphate.    '■   rut..    ,.,  .   :,    oom  mire. 

\.  regards  rotations,  barley  should  not  follow  roots  whioh 

been    fed    to    sheep    on    the    -.Hue    land;    the    nop 
often  too  heavy,  and   tin-   quality   is   bad.      Barley  Bfl 

not  be  sown  after  grass,  ploughed  up.  since  I  he  laid  is  full 

of  pests  and  weeds.      <  '■ I  result-  are  obtained  after  roots 

whioh  have  received  farmyard  manure,  provided  the 
roots  are  taken  off  the  "round.  Perhaps  the  lust  results 
are  nit  when  barlej  follows  a  white  straw  crop,  preferably 
wheat   which  has  been  manured.— J.  P.  I> 

Calcium  cyanamidi  ,-   Decomposition  of  .  [when  used 

as  a  manure].     F.  Lnhnis.     Biedermann's  Centr.,  1900, 

35,  375-377. 

•  it  m      cyanamide   is   decomposed    i"    ordinary   soils 

by  certain  bacteria,  ammonia,  and  possibl]  nitrates,  being 

formed,  and  its  action  as  a  manure  is  similar  to  that  of 

ammonium  sulphate  and  sodium  nitrate.     In  boggy  soils 

u  is  not  decomposed,  owing  to  theabsei Ethene  essary 

bacteria,  or  is  converted  by  the  acids  present  into  com- 
pounds which  an-  injurious  to  vegetation.  Experiments 
-liou  that  Beveral  species  of  bacteria  ■!'•  of  effect- 

ing its  decomposition,  the  most  powerful  being  Bacterium 
Kxrchneri  and  /.'.  Upsiense.  The  former  is  most  active 
it  temperatures  between  20*  and  'J--'  ('..  and  the  latter 
between  10°  and  12°  ('.  Whilst  mixed  cultures  of  these 
bacteria  effect  the  complete  dee. imposition  of  calcium 
cyanamide.  pure  cultures  of  cither  do  not  seem  to  lie  so 
effective.  The  course  of  the  decomposition  is  not  affected 
by  the  admission  or  exclusion  of  air  to  the  soil,  and. conse- 
quently, is  not  helped  by  derangement  of  the  surface 
of  the  soil.  Of  the  above-mentioned  bacteria,  only 
/(.  Kirclnn  ri  has  the  power  to  decompose  urea.  —  W.  P.  S. 

Yeast ;    The.  disposal  of  waste .     P.  Sehidrowitz  and 

F.  Kaye.     XVII.,  page  050. 

English  Patent. 

Fertilisers  [PhospluUt  rock  and  ntlphur] .   W.B.Chis- 

holni.    Charlestown,    S.    Carolina.    U.S.A.     Eng.    Pat. 
6429,  March  16,  1906. 

PHOSPHATE  rock  and  lump  sulphur  arc  reduced  to  the 
'"c  size  of  a  pea  or  bean  by  passing  them  together 
through  a  preliminary  crusher,  from  40  to  100  lb.  of  sulphur 
being  added  per  ton  of  mixture.  The  latter  is  then 
ground  t . .  a  fine  powder,  and  mixed  with  other  ingredients 
to  form  a  fertiliser.  It  is  claimed  that  the  sulphur  under 
the  influence  of  the  moisture  of  the  soil  reacts  with  the 
phosphate  rock,  and  increases  the  amount  of  available 
phosphate.     It  also  appears  to  act   as  a  germicide. 

— W.  P.  S. 


XVI.— SUGAR,  STARCH,  GUM,  Etc 

•  ntinued  from  page  601.) 

Seducing   sugar*  :    Unification  of  methods  for  the  deter- 
mination of  .     L.   S.   Munson  and   P.   H.   Walker. 

X  XIII.,  page  666. 

Starch  :  The  complete  conversion  into  maltose  of  the  dextrins 

r<  suiting  from  the  saccharification  of .     A.  Fernbach 

and  J.  Wolff.     XVII.,  page  048. 
Sutjar    industry    of    Hawaii.         For.     Off.      Ann.     Series 

No.  3643.  [T.R.] 
The  export  of  sugar  from  the  Hawaiian  Islands  during 
the  year  ended  June  30,  1905,  amounted  to  371.751  tons. 
valued  at  7,211,738/.  Of  this  362,324  tons,  valued  at 
6, '.i72. 229/..  was  raw  sugar,  and  9427  tons,  valued  at 
239,509/.,  was  refined  sugar;  practically  the  whole  export 
went  to  the  United  Stat.-. 
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The  total  tonnage  of  the  sugar  crop  for  1904-05  was 
426,248  slier!  tons,  which  is  the  largest  crop  in  the  history 
of  the  lslan.l>.  with  the  exception  of  that  for  1903,  which 
exceeded  it  by  11,743  short  tons.  There  are  53  sugar 
plantations  in  the  Hawaiian  Islands,  all  of  which  have  their 
own  factorit  -  except  eight,  the  latter  having  their  cane 
ground  and  manufactured  at  adjoining  factories.  Hawaiian 
sugar  is  all  exported  in  the  raw  state  with  the  exception 
of  the  output  of  one  factory.  In  this  factory  granulated 
and  powdered  white  sugars  only  arc  manufactured,  and 
shipped  to  San  Francisco,  it-  output  being  about  2(1.000 
short  tons  per  annum. 

It  is  estimated  that  the  area  from  which  the  190"'  crop 
was  taken  was  about  110.000  acres,  and  that  the  area 
now  under  cultivation,  from  which  the  1906  and  1007 
crops  are  to  be  harvested,  is  about  double  that  in  extent. 

English  Patent. 

.17, ;  or  impuri    sugar  solutions,    Process 

for   purifying .     J.    Wetter.    London.     From    M. 

Weinrich,  Yonkers,  N.Y.,  U.S.A.  Eng.  Pat.  11.838, 
June  0.  1905. 

See  Addition  ..f  June  9,  1905,  to  Fr.  Pat.  32o.8.s2  of  1902; 

this  J..   1905,  1182.— T.  F.  B. 


XVII.-BREWING,  WINES,  SPIRITS,  &C. 

(Continued  from   page   604.) 

Starch  :  The  compliti  conversion  into  maltose  of  the  dextrins 

resulting  from  the  saceharification  of .     A.  Fernbach 

and  J.  Wolff.     Comptes  rend.,  1906,  142.  1216—1218. 

Confirming  the  observation  of  Maquenne  and  Roux  (this 
J.,  1906.  601)  that  exceptionally  high  yields  of  maltose 
can  be  obtained  in  the  conversion  of  starch  paste  by  malt 
extract  if  the  medium  be  nearly  neutralised  by  acid,  the 
authors  point  out  that  the  addition  of  acid  is  by  no  means 
a  necessary  condition  for  obtaining  these  high  yields. 
The  production  of  maltose  tends  to  proceed  to  just  as 
high  a  limit  if  no  addition  be  made,  provided  sufficient 
time  be  allowed.  Nevertheless  a  partial  neutralisation 
of  the  natural  alkalinity  has  a  stimulating  influence  on  the 
activity  of  the  diastase  :  this  influence  can  be  brought 
into  play  even  when  the  saceharification  of  the  starch  has 
proceeded  to  a  fairly  advanced  stage  ;  it  is  therefore 
unnecessary  to  assume  that  the  breakdown  of  the  starch 
follows  a  different  path  in  the  case  of  the  stimulated  dias- 
tase. In  a  series  of  experiments  on  the  conversion  of  the 
same  starch  by  malt  extract  at  50°  C.  (a)  partially  neutra- 
lised and  (6)  without  any  addition  of  acid,  the  yields  of 
maltose  calculated  on  the  original  starch  amounted,  after 
94  hours,  in  the  case  of  (a)  to  103-8  per  cent.,  and  in  that 
of  (i)  to  100'7  per  cent.  The  conversion  of  starch  by 
diastase  into  maltose  tends  to  attain  the  theoretical  limit 
with  sufficient  time.  The  slackening  observed  in  the 
later  stages  is  not  due  to  the  failure  of  the  diastase,  but  to 
the  increasing  dilution  of  the  hydrolysable  matter.  If 
the  residual  dextrin  be  separated  from  the  highly  sacchari- 
fied liquid  by  precipitation  with  alcohol,  its  aqueous 
solutions  are  still  susceptible  to  saceharification  by  malt 
extract.  If  any  dextrin  which  is  not  convertible  into 
maltose  exists,  it  must  represent  only  an  infinitesimal 
fraction  of  the  original  starch. — J.  F.  B. 

Diastolic  caul,  nl  ;    Diffi  finer  in .  between   mulls  from 

large-corned     barleys     mid     those     from     small-corned 

barleys.     G.  Ellrodt,    Z.  Spiritusind.,  1906.  29,209— 210. 

Two  barleys  having  the  following  characters: — 


Large  corn 
barley. 


Small  corn 
barley. 


Water,   per  cent 

Nitrogen  in  dry  substance,  per  cent. 

Weight  per  hectolitre  (kilos.) 

,.     1000  corns  (grms.)   . . . 

GerminatiM-  ■  .iparit< 


were  investigated  to  ascertain  which  would  give  the  mo 
suitable  malt  for  distillery  purposes.  It  was  found  th 
with  the  large-corned  sample,  the  diastatic  unit 
double  as  much  as  with  the  other.  Barleys  with  lo\ 
1000-corn  and  hectolitre  weights,  and  high  albumin 
contents  are  hence  to  be  regarded  as  distillery  barley; 
whilst  those  with  high  1000-corn  and  hectolitre  weight! 
and  low  albumin-contents  are  most  suitable  for  brewin 
malts.— T.  H.  P. 

Acetic    bacterium;     Morphological-biological    invest 

of  a  new .     F.  Fuhrmann.     Z.  ges.  Brauw..   190fi 

29,  376. 
The  author  describes  a  bacterium,  named  by  him  Acete 
barter  plicatum,   which  was  isolated  from   wine  in  cask 
and  which  converts  ethyl  alcohol  into  acetic  acid.       Th 
infection  of  the  wine  with  this  organism  takes  place  in  thr  i 
press,   the'   grapes  on   the   vine   being  quite  free  from  itll 
Acetobacter  plicatum  forms  rods  1-4 — 1-6  a  in  length,  am  '. 
0-4 — 0'6  p  in  breadth.     When  the  bacterium  is  grown  oi 
gelatin,  no  peptonisation  of  the  medium  occurs,  even  afte 
a    week's   growth   of   the   organism.      On   wine-  or  meat! 
extract-gelatin  the  bacterium  forms  an  adhesive,  whitish 
yellow  growth  with  folds  running  across  the  inoculatiot  I 
streak.     A  similar  but  more  slimy  growth  is  obtained  oi!l 
beer-gelatin,  and.  in  this  case,  a  reddish  colour  appear  I] 
after  some  time.     In  presence  of  alcohol,  no  acid  is  forrnei;  i 
in  neutral  gelatin  media.     The  optimum  temperature  ill 
28° — 30°  C,  but  in  wine  or  beer  containing  a  large  projj 
portion   of   alcohol   the   bacterium   grows   best   at   about! 
25°  C     The  membrane  formed,  gives  with  iodine  neithe !  I 
a  blue  coloration  nor  the  cellulose  reaction.    At  tempera!  j 
tures  lying  between   about   22     and   25"  C.   the  organisn 
can  be  grown  in  wine  containing  11  per  cent.,  or  in  bee; 
containing  95  per  cent,  of  alcohol  by  weight. — T.  H.  P. 

Proteolytic    enzymes;      Detection     of .     C.     Fermi  I 

Centralbl.  Bakt.  Abth.  II.,  16,  176—191  ;    Z.  Spiritus  \ 
ind.,  1906,  29,  221—222. 

Proteolytic  enzymes  cannot  always  be  detected  by  thei 
action   on   fibrin,   but   the  liquefaction   of  gelatin    unde 
antiseptic  conditions  affords  a  very  reliable  and  sensitivilj 
test   for  their  presence.     The  process  can   be  applied  iili 
various  ways,  but  the  following  method  with  solid  gelatiijl 
is   perhaps   the   best.     The   concentration   of   the   gelatii 
solution   may   vary  from    1   to   10  per  cent,   according  t<  J 
the   temperature   to  be  employed.     To  this  solution  {>■: 
per  cent,  of  phenol  is  added,  and  sufficient  alkali  or  acii 
to  create   the  condition  of  the   medium   which    may   b«'| 
desired.     One  c.c.  of  gelatin  solution  is  placed  in  eacl 
test-tube,  these  being  preserved  in  a  moist  condition  bj 
storing   them   with   their  mouths  downwards  in  a  vesse 
of   water.     The  liquid   to   be   tested   (0-5 — 1    c.c.)    mixei 
with  a  little  phenol  or  thymol  is  placed  in  the  tube  witl 
the  gelatin,  and  the  extent  of  liquefaction  is  noted  fron1 
time  to  time.     The  readiness  with  which  the  gelatin  is  I 
liquefied    varies    inversely    as     its    concentration.     Tht 
differences  in  liquefactive  capacity  are  greater  with  neutra 
gelatin  than  with  alkaline  gelatin  ;    they  are  also  greats 
at  14°  C.   than  at  20'   C.     The  sensitiveness  of  the  test 
can  be  increased  by  increasing  the  surface  of  contact  h\ 
the  addition   of  some   inert   insoluble  substance   such  a- 
powdered  charcoal.     The  rate  of  liquefaction  is  increased 
by  providing  for  the  draining  away  of  the  liquefied   pro 
ducts.      The    detection    of    proteolytic    enzymes    in    SoBrJ 
animal   or   vegetable  tissues  can   be  effected   by   placing1 1 
fragments    of    the    substance,     previously    sterilised    by 
phenol  solution,  on  the  surface  of  gelatin  plates  kept  in  a  . 
moist    chamber.     Proteolytic   enzymes   can    be   absorbed 
from  dilute  solutions  by  pieces  of  fibrin,  which  can  then 
be    te-ted    on    the    gelatin    plates.     Another    method   ot 
detecting    the.    enzymes    consists    in    adding    increasing 
quantities   of  the   solution   to   a  series   of  gelatin   tubes, 
keeping  these  at  a  temperature  of  30°  C.  for  several  days, 
cooling  to  a  definite   point,   and  noting  the  gelatinising 
power.     In  some   cases,   however,   the   high   temperature 
is  injurious  to  the  enzyme.     Or  else,  the  quantity  of  the 
enzyme  solution   may   be  kept   constant,    and    increasing 
quantities  of  gelatin  may  be  added.     The  solid  products 
obtained  by  the  action  of  dilute  alkalis  on  ege  or  blood 
albumin  may  be  used  instead  of  gelatin.     They    p  --  -• 
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lining   solid   .it    i i-iu | m  i  l  t  I. 

ii    i    .  but  ill.-.'  bodies  are  nol  - nsitive  to  the  action 

,1-..  Schidrowitz, 
hk  .1  .   I"":    9  iS  .     mil   1904     198  i     .1    I'.  B. 

"V  acti\*itie  ..     A.  Bach. 

Ber.,   L906,  39.  2120     2129. 

■I   enzyme  tyrosinase,  discovered  liy   Bertrand,  lias  the 

|iro|xrt\     of    converting    tyrosine    into    a    black- 

il  oxidation  product,   whilst   it    possesses  n,,  oxidis- 

on  on  phenols  or  aromatic  amines.     ( >n  the  other 

land,  the  ordinary    oxydases  are  entirely   without   action 

ii  tj  rosine.       \     online  to  the  author's  view  the  oxydases 

de  vi|i  of  two  complementary  enzymes-  -the  pel 
xydases  which  "  activity  "  peroxides,  and  theozygi 

produce  |«'roxides.  The  |ieroxydases  are  verv 
table  enzymes,  whilst  the  oxygenases  are  very  rapidlv 
eftroyed    by    keeping;     in    the    absence    of    ..wj.ai..  . 

-.   the  active  system   can   I"-  re-constituted    I'V  the 

I  (Hit ion  of  hydrogen   |icroxide  to  the  peroxydases.     The 

lutlior  has  applied  fliis  rule  in  the  case  of  tyrosin 

lie  following   manner:      An  extract  containing  tyrosinase 

...iivd  from   potatoes;    on  the  addition  of  alcohol 

(tract  a  precipitate  was  obtained  the  solution  .,i 

although    still    slightly    active    towards    tyrosine. 

d    onlj    a    fraction   of   the  activity  of  the  original 

This  loss  of  activity,  according  to  the  author's 

;eu-.    should    be   due   to   the   partial  destruction  of  the 

rtion  of  the  system.      This  was  proved  to  be 

i    on  the  addition  of  hydrogen  peroxide  the 

■lutioii    of    the    alcoholic    precipitate    acquired    all  the 

tivitv  of  the  original  tyrosinase  extract.     Consequently. 

ic  specific   action   of   tyrosinase   is  due  to  the  specific 

»ture    of    its    peroxydase    portion.     The    author    quotes 

•rtain    experiments    by    Palladia    which    tend    to    show 

lat  the  enzymes  which  bring  about  respiratory  oxida- 

me  order  as  the  above,  i.e., 

ixed     systems     of     peroxydases     and     complementary 

rjgenases.      It    was  found  that  leaves  which  had  ceased 

respire   in   presence   of   air,   owing   presumably  to  the 

•stru.tion  of  their  store  of  oxygenase,  could  be  made  to 

suine  their  respiratory  processes  in  a  very  intense  degree 

hen  hydrogen  peroxide  was  added. — ,J.  F.  B. 

microbe     which     produce'!     .      L. 

Breaudat.  Com ptes  rend.,  hit  it'..  142.  I'JSo  l-_'v_. 
it  author  has  obtained  from  the  water  supplied  to 
flgpn  (Cochin  China)  an  aerobic  organism  which  grows 
all  temperatures  between  30  and  37  C.  On  peptonised 
latin  the  cultirres  are  violet,  and  on  potatoes  almost 
ack,  but  no  pigment  is  formed  in  the  absence  of  peptone 
air.  The  most  important  property  of  the  organism 
that  it  produces  acetone  in  peptone  solutions,  the 
eld  being  increased  by  the  presence  of  sugar,  and  if  the 
ediuin  be  kept  neutral  by  the  addition  of  calcium 
rbonate.  Besides  liquefying  gelatin,  the  organism 
luces  nitrates,  and  coagulates  milk.  From  10  litres  of 
lture  the  author  has  obtained  7*8  grins,  of  acetone. 
B  proposes  to  call  the  microbe  Bacillus  violc 
■Ionian. — VV.  P.  S. 

lour  of  wort  ami  h,.  r  ;    Determination  of  the ,  uith 

JV/10    and    .V   Kin    iodine    solutions.     J.     Brand    and 
J.  dais.     Z.  ges.   lirauw..  1906,  29.  337—339. 

0  iodine  solution  adopted  at  the  Berlin  Congress 
1903  as  the  colorimetric  standard  for  malt  worts  is  not 
itahle  for  dark  beers  of  the  Bavarian  type,  because 
lute  solutions,  at  the  high  concentrations  necessarv 
■Batching  the  colour  intensitj  of  dark  beers,  have  a 
usidrral.lv  redder  shade  than  the  beer,  which  renders 
curate  comparison  impossible.  For  this  reason  it  has 
rays  been  ue.  essary  to  dilute  such  beers  before  their 
lour  can  be  determined  on  the  iodine  scale.  It  is, 
ile  to  reproduce  directly  the  colour  of  any 
rk  Leer  by  employing  the  mixture  of  coal-tar  dyestuffs 
SBoribed  by  Brand  '(this  J..  1S99,  935),  whereby  a 
>ndard  equal  in  colour  intensity  to  \  10  iodine,  "and 
uivalent  in  shade  at  all  concentrations  to  the  colouring 
itter  of  beer,  can  be  prepared.  This  solution  is  more 
•ble  than  N  10  iodine,  and  is  proposed  as  a  substitute 
it  in   colnrimetrin   work,     When   the   N/100   iodine 


olution,  adopted  al  the  \  tens     ' 

le,  the  deepest  i  ol on  thi  .  Inn       100 

"i  watei  I  100  c  c    ol   \    H line,  was  nol  d 

to,    undiluted    Bavarian    beei        l  hi 
pelted  to  create  an  outsid  from   inn 

to  200    on   tin*  -tan. laid,   bj    calling   the   \    100  iodine 
solution,   or  its  equivalent    in  dyestuff,  200°,    jo  tl 

...lour  of    100  .   for  example,    would    I"     190  ....   of   N    llm 

iodine  |  lii  0.1 .  oi  water, 

llanov.   (this  J.,  1903,   1205,  and   1904,  380 
tables  for  calculating   the  oolour   values  of  the  obsolete 

\    I de  to  their  equivalents  on  tin    \    10 scale  now  in 

use.     His  principal  objeot  was  to  allow   for  the  facl  that 
■  he  old  .  olour  si  ale  thi    pen  entage  ol  extra  I  .  m.  red 
mto  the  result,  wherein  on  the  present   scale  the  i 

•  tpref  •  .1    ..  gardless    of    the    extract.     'I  hi 
'...ni  ...it  ih.it  H  mow '-  table     ire  foundi  .1  on  an  in.  orreel 

basis,    since     lie     has    disregard,-. I     the     fact     that     a     \     III 

ie  lolution  contain-  less  water  than  it*  equivalent  of 

\    inn  solution.     For  example,  a  coloui  of  3    on  the  new 

e,  which  would  correspond  to  inn  ....  ..i  water +  3  cc. 

In  iodine,  would,  according  to  Hanow,  be  equivalent 
to  a  colour  ol  :in  on  the  old  scale,  which,  however,  would 
consist    of     100    cc    of   water    |    30  I    ■      ol    \     I hue. 

The  authors  give  tables  ol  cot  rected  equivalents.  _J.  p.  b. 

Yeast;    Production   ../    sulphuretted    hydrogen    by , 

R,   Sohander.     Jabxesber.   Ver.  angew.   Bofc,  l'J04.  2; 
Woch.  f.  Bran.,  1906,  23.  286     286. 

liii;  author  con. In.  ie,|  fermentations  with  pure  cultures 
oi  wine  yeasts  in  fruit  and  grape  niu-ts.  in  de-alcoho 

wines  with  the  addition  of  sugar,  and  in  artificial  nutrient 

media,    strips  of  filter  paper     beeped   in    i    mi   tu 

.  i  sulphate  and  lead  acetate  were  placed  in  the  necks 
oi  the  flasks.  All  the  races  of  yeast  tested  gave  a  greater 
or  less  browning  of  the  test  papers:  as  a  rule  the  highly 
atteiiuatn,  Lowed  less  than  the  weakly  attenuat- 

ing varieties,  but  a  few  exceptions  were  noted.  The  re- 
al was  stronger  in  the  case  of  cider  musts  than  in 
that  of  wine  musts.  The  production  of  sulphuretted 
hydrogen  was  stimulated  by  higher  temperatures  and 
strong  aeration.  The  mycoderma  yeasts  gave  a  very 
strong  reaction.  The  presence  of  free  sulphur  is  not  an 
essential  condition  for  the  production  of  sulphuretted 
hydrogen.  The  formation  of  sulphuretted  hydrogen 
depends  to  some  extent  on  the  nature  of  the  nitrogenous 
nutrients  ;  ,  ,g .  asparagine  is  favourable  to  the  formation 
ol  the  gas,  leucine  is  the  reverse,  the  presence  of  ultra- 
marine in  the  sugar  has  to  be  taken  into  account,  albumin 
increases  the  production,  peptone  has  a  slight  influence, 
gelatin  causes  a  strong  evolution,  isinglass  yields  no 
reaction.  When  the  sulphates  of  potassium,  sodium, 
ammonium,  magnesium,  and  lime  were  added  to  the 
liquids,  large  quantities  of  sulphuretted  hydrogen  were 
evolved.  The  reduction  of  sulphates  was  very  active 
in  the  case  of  mycoderma  yeasts  and  Oidium  lactis ; 
mould  fungi  had  not  the  power  of  reducing  sulphates. 
1  he  addition  of  powdered  sulphur  always  increased  the 
formation  of  sulphuretted  hydrogen,  but  us  influence 
was  mitigated  by  the  simultaneous  addition  of  albumin 
oi  peptone,  which,  by  providing  excess  of  nutrition, 
diverted  the  activity  of  the  yeast  m  another  direction. 
The  addition  of  dead  yeast  had  a  similar  effect  to  that  of 
free  sulphur.  When  the  sulphur-bearing  constituents 
were  added  to  the  musts  during  fermentation,  their  effect 

"eh  more  powerful  than  when  they  were  present 
at  the  start.  Dilution  of  the  must  with  water  increased 
the     production     of    sulphuretted     hydrogen.      In     many 

the  browning  of  the  test  papers  was  doubtless  caused 

organic    sulphur    compounds    such     as     mercaptans. 

The    production    of    sulphuretted    hydrogen    by   the  yeast 

is  not  a  simple  result  of  the  reducing  power  or  decom- 

■n  of  the  yeast,  but  rather  an  essential  factor  in  the 
•  id  metabolism,  part  of  the  sulphur  compounds  so  pro- 
duced being  doubtless  utilised  in  the  synthesis  of  albumin 
in  the  new' cells. — J.  F.  B. 

/  nut    and    grape    wines  ;      Formation     of      sulphuretted 

hydrogen      in .       Osterwaldei.       Landn.      Jahrb. 

Schweiz.,  1902,  498—504;  Woch.  f.  Brau.,  1906, 
23. 

The  production  of  sulphuretted  hydrogen  in  wines     hag 
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been  attributed  either  to  the  presence  of  free  sulphur, 
derived  from  the  fumigation  of  the  casks,  or  from  the 
powder  employed  for  the  protection  of  the  vines  against 
mildew,  or  else  to  the  putrefaction  of  the  yeast  sediment 
in  the  casks.  The  author  made  some  experiments  on  the 
fermentation  of  pear  juice  in  bottles,  some  of  the  samples 
being  fermented  by  their  own  yeasts,  whilst  others  were 
pitched  with  pure  cultures  of  various  Swiss  fruit-must 
yeasts,  with  or  without  previous  sterilisation.  When 
the  bottles  were  opened  after  three  months,  some  of  them 
gave  a  distinct  smell  of  sulphuretted  hydrogen,  although 
no  free  sulphur  could  have  been  present,  and  no  putre- 
faction of  the  yeast  was  observed.  The  varieties  of  yeast 
used  in  the  samples  which  smelt  were  pure  cultures  of 
"  Egnach  "  and  "  Hutzcnwyl  "  yeasts,  and  a  mixed 
culture  of  wild  yeast  with  cultivated  "  Wadensweil " 
yeast.— J.  F.  B. 

Spirits  ;    Determination  of  higher  alcohols  in .     II- 

P.     Schidrowitz    and    F.     Kaye.     Analyst,     1906,    31, 
181—191     (See  also  this  J.,  1905.  753.)" 

After  testing  the  degree  of  accuracy  of  the  Allen- 
Marquardt  process  on  solutions  to  which  known  quantities 
of  amyl  alcohol  had  been  added,  the  authors  conclude  that 
the  results  of  the  oxidation  are  accurate  with  a  boiling 
period  of  eight  hours  in  the  case  of  spirits  containing  up 
to  0-15  per  cent,  of  higher  alcohol,  which  is  rarely  exceeded 
in  commercial  samples.  When  the  quantity  of  higher 
alcohol  is  between  0T5  and  0-2  per  cent.,  fair  results 
can  be  obtained  by  extending  the  time  of  boiling  with 
the  chromic  mixture  to  10  hours,  and  quantities  up  to 
0'35  per  cent,  can  be  dealt  with  by  boiling  for  12  hours. 
But  the  authors  do  not  recommend  boiling  for  more  than 
eight  hours,  and  when  the  result  so  obtained  is  as  high 
as  0-14  per  cent.,  it  is  better  to  repeat  the  experiment 
after  diluting  the  spirit.  The  authors  show  that  the 
"  mineral  acid,"  presumably  hydrochloric  acid,  which 
is  reputed  to  be  formed  in  the  course  of  the  oxidation  is 
really  the  organic  acid,  which  reacts  to  a  slight  extent  as 
an  acid  towards  Methyl  Orange.  This  reaction  of  the 
organic  acid  can  be  prevented  by  adding  some  non- 
electrolyte,  such  as  alcohol  or  acetone,  to  the  liquid  to 
be  titrated.  The  result  of  the  preliminary  titration  for 
"  mineral  acid  "  in  the  Allen-.Marquardt  process  may  be 
neglected  when  the  figure  obtained  does  not  execed 
one-tenth  of  the  total. 

Lastly,  the  authors  have  tested  the  colorimetric  (sul- 
phuric acid)  process,  but  have  come  to  the  conclusion 
that  it  is  useless.  The  results  vary  according  to  the 
particular  higher  alcohol  selected  as  the  colorimetric 
standard,  and  to  the  purity  of  that  alcohol.  Certain 
impurities  also  are  present  in  the  commercial  spirits  to 
a  variable  extent  which  intensify  the  colorations,  and 
which  are  not  removed  in  the  operation  of  eliminating 
aldehydes.  So  far  as  this  last  operation  is  concerned 
the  authors  find  that  Hewitt's  reagent,  calcium  phenyl- 
hydrazine-p-sulphonate,  is  the  only  agent  which  eliminates 
the  aldehydes  effectively. — J.  E.  B. 

Yeast ;    The  disposal  of  waste •.     P.  Schidrowitz  and 

F.  Kaye.     J.  Inst.  Brewing,  1906,  12,  450—463. 

The  authors  have  experimented  with  two  processes  of 
dealing  with  the  waste  yeast  from  breweries  (a)  by 
destructive  distillation  ;  (b)  by  direct  conversion  into  a  dry 
manure. 

By  the  destructive  distillation  of  yeast  four  main  pro- 
ducts are  obtained,  viz.,  an  aqueous  liquor  containing 
chiefly  ammonia,  a  fairly  thick  tar,  a  large  volume  of  gas. 
and  a  species  of  coke.  The  yields  of  the  different  products 
vary  according  to  the  manner  of  heating  ;  when  the  yield 
of  liquor  is  low,  that  of  the  tar  is  high,  and  vice  versa.  The 
results  from  washed  yeast  are  inferior  to  those  from  un- 
washed yeast.  On  the  large  scale  a  gas  retort  is  better 
than  a  still.  A  sample  batch  of  roughly  dried  veast, 
distilled  on  the  large  scale,  yielded:  liquor,  ■_>.">  per  cent.; 
tar,  7-6  per  cent.  ;  and  coke,  48-8  per  cent.,  calculated 
on  the  yeast  dry-substance.  The  liquor  contained  6  per 
cent,  of  ammonia.  The  tar  resembles  bone-tar,  but  is 
probably  superior  ;  the  sample  obtained  above  yielded 
»'B  per  cent,   of  ammoni*   When  distillftj   again( '  and  a 


residue  resembling  stearin-pitch.  The  gases  are  com 
bustible,  and  can  be  used  for  heating  the  retorts  ;  thei 
contain  a  large  proportion  of  ammonia,  16  lb.  per  ton  o 
dry  yeast  in  the  above  case,  which  can  be  removed  1 
washing.  The  total  quantity  of  ammonia  in  the  abovi 
products  amounted  to  581b.  per  ton  of  dry  yeast.  The 
coke  contains  important  quantities  of  nitrogen,  phos 
phates,  and  potash. 

The  experiments  in  connection  with  the  direct  conver 
sion  of  waste  yeast  into  manure  were  carried  out  witl 
J.  L.  Baker's  process  (Eng.  Pat.  7921,  1903;  this  J..  1904 
333),  according  to  which  the  drying,  which  is  the  mos^ 
difficult  problem  in  dealing  with  waste  yeast,  is  facilitate 
by  treating  the  yeast  with  a  small  quantity  of  sulphuric 
acid,  and  partially  neutralising  the  acid  by  the  additioi 
of  chalk.  The  mass  becomes  porous  and  bulky,  after  wbiel 
it  is  easily  dried  in  open  pans,  and  ground.  One  hundrei 
tons  of  pressed  yeast  yield  about  30  tons  of  product 
containing  8  to  9  per  cent,  of  ammonia. 

The  authors  give  estimates  of  manufacturing  cost: 
and  profits,  and  of  the  available  supplies  of  waste  yeasi 
in  various  districts.  They  point  out  that,  without  the 
co-operation  of  brewers,  no  process  of  dealing  with  yeasi 
is  possible. — J.  F.  B. 

English  Patent. 

Brewing ;     Process    of ,    and     appliances     therefor, 

[Boiling  and  aerating  wort].     C.  F.   Hvde,  Manchester. 
Eng.  Pat,  10,783,  May  23,  1905. 

A  dome-shaped  division  is  placed  in  the  copper  boilei 
at  such  distance  from  the  bottom  as  will  allow  sufficient 
space  below  it  to  accommodate  the  quantity  of  wort  tt 
be  treated.  In  the  centre  of  the  dome  is  a  stuffiug-bo> 
and  gland  through  which  a  vertical  pipe  passes.  Thi- 
pipe  may  be  raised  or  lowered,  and  has  a  number  of  holes 
near  its  lower  end.  When  it  is  desired  to  boil  the  nor! 
under  pressure,  the  pipe  is  lowered  until  the  holes  ar< 
under  the  surface  of  the  w  ort.  As  soon  as  the  wort  boils, 
the  pressure  generated  forces  a  quantity  of  the  liquid  up  tht 
pipe,  at  the  top  of  which  is  a  cowl  or  shield  so  placed  that 
the  liquid  is  deflected  downwards  on  to  the  top  of  the 
dome.  When  a  certain  volume  has  collected  there,  a 
valve  is  automatically  opened,  and  the  liquid  returned 
to  the  boiler.  If  it  be  desired  to  boil  the  wort  at  tin 
ordinary  pressure,  the  pipe  is  raised  until  the  holes  art 
above  the  gland,  and  the  wort  simply  boils  over  on  to  the 
top  of  the  dome,  and  returns  through  the  valve.  A| 
manhole  is  provided  in  the  dome  for  cleaning  the  boiler, 
&c.— W.  P.  S. 

United  States  Patents. 

Still.       J.     J.     Brennan,     Assignor     to     T.     J.      Hines, 
Louisville,  Ky.     U.S.  Pat.  822,573,  June  5,  1906. 


The  fractionating  column  of  the  still  consists  of  a  tube 
divided  into  separate  chambers,  3,  by  perforated  plates,  2. 
The  chambers,  3,  communicate  with  one  another  by  the 
overflow-pipes,  4,  having  their  lower  ends,  6,  out  away 
obliquely  m  shown  at,  7,  to  facilitate  the  dischorjie  of  any 
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matter   that    may   accumulate   m   the    pines.     The 

,ipe«,    t.   art-   -  aled   at   their  low.  i  the 

hemispherical  runs,  !>,  each  of  which  lias  an  inclined 

oblique   opening,   7.   so  thai    the   rimh   oi 
liquid  from  the  pipe,  I.  may  easily  wash  an) 
tlir  side  of   the  rup.      \\     II.  C. 

French    Puent. 

ils  contained  in  cially  in  hops  : 

obtaining  the  .      L.    Nathan       !•  r.    I'at. 

I  m.    S,    iVlOH.      Cndcr    Int.    Conv..    .Ian.    19. 

I'M... 

See  Eng.  Pat  519  of  1906;   this  J.,  1906,  603.     T.  I'.  B 
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{Continued  from  page  605.) 
(J.)— FOODS. 

r ;  Method  for  examining  bleached  — .  B.  H. 
iw.  J.  Amor.  Chem.  Soc,  1906,  28,  687—688. 
The  natural  or  "ageing"  process  for  bleaching  flour  i- 
rapidlr  being  superseded  in  American  mills  by  artificial 
nethods,  amongst  which  may  be  mentioned  the  electric 
folding-discharge  process,  the  electro-chemical  process, 
the  purely  chemical  process,  and  the  "  exothermic  " 
process.  In  all  the  processes  on  the  market  the  higher 
oxides  of  uitrogen  play  a  part,  and  the  proposed  method 
of  examination  depeuils  on  the  detection  of  derivatives 
of  these  bodies.  About  1  kilo,  of  Hour  is  lioiled  for  four  hours 
with  !>.">  |H>r  cent,  alcohol  under  a  reflux  condenser.  The 
mixture  is  cooled  and  filtered,  and  the  flour  is  washed 
once  with  alcohol.  The  extract  and  washings  are  <\ 
rated  nearly  to  dryness,  and  the  residue  is  extracted  with 
a  mixture  of  equal  parts  of  alcohol  and  ether.  This 
extract  is  filtered,  and  evaporated  to  a  syrup  in  a  4-inch 
lain  dish.     The  syrupy  mass  is  then  caused  to  spread 

I  in  a  film  over  the  inside  of  the  dish,  and  a  drop  of  a 
solution  of  diphenylamine  in  sulphuric  acid  is  allowed  to 
trail  over  the  film.  In  each  authentic  ease  of  artificial 
bleaching  the  drop  of  reagent  used  in  the  above  manner 
left  a  blue  path,  whereas  no  coloration  was  perceptible 
s  of  unbleached  Hour. — ,T.  F.  B. 

Milk  ;   Absorption  of  odorous  mti't*  rs  hi/ .     F.  Bordas 

and    Toutplain.     Comptes    rend.,     1906,     142.     1204 
1206. 
It  is   a    well-known   fact    that    milk    absorbs    traces    oi 
odorous  matters  present  in  the  air  with  extreme   facility. 
In    studying     this     phenomenon     the     authors     selected 
formaldehyde    as    the   volatile    body.     They    found    that 
when  milk  was  exposed  for  only  one  minute  to  an  atmo- 
sphere  containing   formaldehyde,    appreciable   quantities 
"f  that    body    were   absorbed.      Further,    the    presence   of 
formaldehyde  could  be  detected  in  the  milk  after  a  few 
minutes'  exposure,   when  the  atmosphere  contained  only 
1    part    of    formaldehyde    |>er    100.000.     The    rapidn- 
absorption  appears   to   be  greater  the  fresher  the   milk  ; 
it  that  milk  might  be  used  as  an  absorbent  for 
the  detection  id  traces  of  formaldehyde  in  the  air.      If  milk 
be  placed  in  glass  vessels  which  have  contained  solutions 
of    formaldehyde,   but    which    have    subsequently     been 
noioughly  rinsed,  the  aldehyde  can  afterwards  be  deb 
m  the  milk.— J.  F.  B. 

Flouts;    Detection   of   rice    in    wheat .     <;.   Gastine, 

XXIII..    pace    655. 

flavouring-extracts;     Standards    for    .     Chem.    and 

Drug..  June  23,   1900.     [T.B.] 

mmittee  of  the  Association  of  Official  Agricultural 
Chemists  of  the  United  States  and  the  Inter-sl  d  Fo  d 
Commission  which  was  entrusted  with  the  duty  of  report- 
ing on  standards  for  various  foods,  has  issued  a  report  in 
which  the  following  are  recommended  as  the  strengths 
of  flavouring-extracts.  The  definition  of  flavouring- 
extract  is  given  as  "  a  solution  in  ethyl  alcohol  of  pi 
strength  of  the  sapid  and  odorous  principles  derived  from 


an  an. mall,    plant.  I  ■.    i  DC   plant,   with  or  without 

lis  oolouring-matter,  ming  in  name  to  tin-  plan! 

ns.d  in  its  preparation.  The  strengths  given  an  per- 
centagee  by  volume. 

Almond  Extract.  I  per  sent  oi  ail  of  bittei  almonds 
derived  from  the  seeds  oi  the  bitter  al id,  apricot,  ..i 

peach. 

Extract.     :i  per  .cut.  ol  oil  ol  anise  from 

s I. 

I        0'3    pel'  cent,    ol    oil 
U  I       2    pel    cent,  of  oil  of  cassia,    free   from 

le  el.  and  containing  noi  less  than  7fi  pei  oenl  of  cinnamic 
aldehyde. 

Cinnamon  extract.— 2  \-n-r  cent,  of  oil  oi  cinnamon, 
obtained  from  the  '.ark  of  Ceylon  i  innamon,  and  contain- 
ing not    less   than   65   per  cent',   of  cinnamic  aldehyde  and 

in  per  cent,  oi  eugenol. 

Clon  Extract.     -2  per  cent,  ol  oil  oi  cloves. 

(linger  Extract.—  I  'ontaining  in  100  c.c.  the  alcohol- 
si.  luble  matter  from  20  grins,  oi  ginger. 

Demon  Extract.  Prepared  from  oil  of  lemon,  Icmon- 
pecl.  or  both  ;    contains  .">  per  cent,  of  oil  oi  lemon. 

-  Extract  <•!  Lemon.  Prepared  by  shaking  oil 
of  lemon  with  dilute  alcohol  :  contains  0-2  per  cent,  by 
weight  of  citral  derived  from  the  oil  of  lemon. 

Nutmeg  Extract.— 2  per  cent,  oi  oil  of  nutmeg. 

Orangi  Extract.  Prepared  from  oil  of  orange,  orange- 
peel,  or  both  :    contains  5  per  cent,  of  oil  of  orange. 

Peppermint  Extract.     3  per  cent  of  oil  oi  peppermint 

RoSi  Extract. — Prepared  from  otto  of  roses  with  or 
without  red-rose  petals;  contains  U-4  ]kt  cent,  of  otto 
of  roses. 

Savory  Extract. — 0-35  per  cent,  of  oil  of  savory. 

Spearmint  Extract. — 3  per  cent,  of  oil  of  spearmint 

Star-anise  Extract.— 3  per  cent.  il  ol     tai    u  ; 

Sweet  Basil  Extract. — 0-1  per  cent,  of  oil  of  sweef 

Marjoram    Extract.  —  ]    per   cent,    of  oil  of   mar- 
joram. 

Thymt  Extract.  -0-2  per  cent,  of  oil  of  thyme. 

Tonka  Extract. — From    tonka-bean,    with    or    without 
sugar  or  glycerin;     contains  0-1    per  cent,    by  weight  of 
marin  with   a   corresponding    proportion  of  the   other 
soluble  matters. 

Vanilla  Extract.—  From  vanilla-bean,  with  or  without 
IT  or  glycerin  :    contains  in  lull  c.c.  the  soluble  matters 
from  10  grms.  of  vanilla-bean. 

rgreen    Extract.— Contains    3    per   cent,    of   oil    of 
wintergreen. 

English  Patent. 

Baking  powder  ;    Manufacfurt  af  a .     L.  Weil,  Stras- 

luirg,  Germany.     Eng.  Pat.  15,667,  duly  31,  1905. 

Tartaric  acid  is  mixed  with  abonl  ..net.  nth  of  its  weight 
ol  paraffin  or  other  solid  hydrocarbon,  and  warmed  in 
..i.l.-r  that  the  paraffin  shall  form  a  coating  over  the  tartaric 
acid  crystals.  The  mixture  is  then  stirred  until  cold,  and 
mixed    with    suitable    quantities    of    sodium     hydi 

lonate  and  starch  to  produce  the  baking  powder 
claimed.      The    purpose    of   the    paraffin   is    to    retard    the 

on  of  the  acid. — W".  P.  S. 

French  Patents. 

,    rubstitutes ;    Process  of  manufacturing .     J. 

Meinl.      First  Addition,  dated   Dec.  9,   L905,  to  Kr.  Pat. 
-■I.  13,  1901  (this J.,  1902,  1344). 

ill  and  other  ingredients  are  added  to  the  cocoa  and 
malt  preparation  described  in  the  original  specification, 
in  order  to  form  a  chocolate.  The  product  is  not  deprived 
of  its  excess  of  fat. — W.  P.  S. 

Milk;   Process  and  for  the  concentration  and 

preservation  of .      C.  Joanne  and   K.  Borde.       Fr. 

Pat   362,248,  Jan.   8,    1906. 

The  milk  is  heated  to  a  temperature  not  exceeding  To  C, 
and  is  concentrated  by  the  passage  of  a  current  of  hot 
dry  air  over  its  surface,  the  temperature  of  the  air  being 
not  more  than  5t>  ( '.  The  concentrated  milk  is  placed  in 
bottles,  and  sealed  under  vacuum  at  a  temperature  of 
40^  C.     The  bottled  milk  is  sterilised  by  heating  it  repeat- 

D   * 
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edly  on  alternate  days  to  Ti >  C.,  I>eing  kept  at  36°  C.  on 
t'  <•  other  days.  The  apparatus  for  concentration  consists 
of  a  closed  cylinder  in  which  the  milk  is  placed  and  heated  ; 
a  series  of  discs  mounted  on  a  rotary  shaft  is  placed  in  the 
cylinder,  so  that  when  the  shaft  is  revolved,  the  milk  is 
carried  round  on  the  discs  in  a  thin  layer  which  is  exposed 
to  the  current  of  hot  dry  air  which  enters  at  one  end  of 
the  cylinder,  whilst  the  saturated  air  escapes  at  the  other 
end.— J.  F.  B. 

Fruit;     Process    of    preparing    concentrated    iuices    and 

extracts  of .     O.  Volz.     Pr.  Pat.  362.247.  Jan.  s. 

1906.     Under  Int.  Cony..  Jan.  10,  1905. 

See  Eng.  Pat.  612  of  1905  ;    this  J..  1906,  332.— T.  F.  B. 

(£.)— SANITATION  ;  WATER   PURIFICATION. 

English  Patents. 

Town*  refvst  :  Apparatus  for  forcing  and  promoting 
the    combustion   of .    in    destructor    furnaces.      F. 

Aslatt.  Southampton.     Eng.  Pat,  16.204,  Aug.  9,  1905. 

The  invention  deals  with  the  application  of  compressed 
air  highly  charged  with  water  to  a  closed  space  or  ash-pit 
below  the  furnace  grates.  For  this  purpose  the  injector 
described  in  Eng.  Pat.  16.2(13  of  1905  is  mounted  on  the 
front  wall  or  plate  of  the  ash-pit.  It  consists  of  a  per- 
forated conical  nozzle,  through  which  air  is  forced  by  an 
air-compressing  engine;  within  this  nozzle  there  is  B 
water  pipe  haying  a  perforated  nozzle  coincident  with 
the  exit  end  of  the  air  nozzle.  The  \yater  is  drawn  up 
this  pi]>e,  and  broken  up  into  a  very  fine  spray  by  the 
air-blast.  <  iver  the  combined  air  and  water  nozzles  is 
fitted  a  screw-cap  device  to  regulate  the  air  and  water 
blast,  and  around  the  whole  is  placed  an  air  induction 
funnel.  The  water  supply  may  also  be  regulated  by  a 
tap  fitted  on  the  water  pipe.  The  air  and  yyater  bias! 
passes  from  the  ash-pit  upwards  through  the  grate  and 
burning  refuse,  and  accelerates  the  combustion  of  the 
latter.— W.  P.  S. 

Distilling  water  by  tl"  multiple-effect  system,  ami  appa- 
ratus  therefor.  W.  Clark.  London.  From  American 
Water  Purifying  Co..  Philadelphia,  U.S.A.  Ens.  Pat. 
16.177.  Aug.'  S.   1905. 

SEEFr.  Pat.  356.762  of  1905  ;   this  J..  1905,  1319.— T.  F.  B. 

French  Patent. 

i  'arbon  dioxidt  in  tht  atmosphere  of  rooms,  <ic.  ,•  Appa- 
ratus   /or    (In    determination    of ,    and    for   other 

purpoet  ».     A.  A.  Levy  and  A.  Pecoul.     Fr.  Pat.  362.19'.'. 
Jan.  6,   1906.     .Will.,   page  055. 

German  Patent. 

Lime-saturation  apparatus  for  water-purifying  installa- 
tions. V.  Eichenauer.  (!er.  Pat.  164,713.  May  25, 
1904. 


'      - 


The  air  evolved  from  the  incoming  water  collects  in  the 
upper  part.  /.  of  the  saturator,  and  is  then  sucked  in 
through  perforations.  <j.  by  the  water  flowing  down  the 
mil  t  pipe.  </,  and  is  utilised  for  agitating  the  mixture  of 
lime  and  water  in  the  lower  part  of  the  saturator. — A  S. 

XIX.- PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  606.)  . 

Cillnlo.il  :   Xnt.   mi  /hi   aunt  it  at  ion  of .      A.  G.  Green 

and  A.  G.  Perkin.    Chem.  Soc.  Trans.,  1906, 89,  811—8)3. 
The    chief    objection    to    the  constitutional    formula  for 
cellulose  proposed  by  Green  (this  J.,  1904,  382). 
CH(OH).CH  — CH(OH) 

>o  >o 

CH(OH).CH— CH2 
lies  in  the  fact  it  contains  only  three  hydroxyl  groups, 
and  should  therefore  only  yield  a  triacetyl  derivative  on 
complete  acetylation.  whereas  it  has  been  generally 
accepted  hitherto  that  the  highest  product  of  the  acetyla- 
tion of  cellulose  (without  concomitant  hydration)  is  a 
tetra-acetyl  derivative.  The  authors  have  now  deter- 
mined by  three  different  methods  the  number  of  acetyl 
groups  in  this  supposed  tetra-acetyl  compound,  prepared 
in  the  usual  manner  from  cellulose  regenerated  from  the 
xanthate  (see  Cross,  Bevan,  and  Beadle,  Chem.  Soc. 
Trans.,  1895,  67,  447).  The  results  show  clearly  that 
the  product  contains  only  three  acetyl  groups.  It  is 
pointed  out  that  the  formula  given  above  is  only  intended 
to  represent  cellulose  in  its  simplest  or  unpolymerised 
form,  as,  for  instance,  in  an  ammoniaeal  cupric  solution. 
The  cellulose  of  fibres  may  consist  of  a  number  of  these 
C,;  complexes  united  together  by  means  of  their  oxygen 
a  loms,  or,  as  is  more  probable,  of  a  physical  aggregate  of 
molecules  of  cellulose  of  the  constitution  given. — A.  S. 

Copper-alkali-ccllulose.    W.  Normann.     Cheiu.-Zeit.,  1906, 

30,  584-585. 
Linkmeyer's  process  for  the  manufacture  of  artificial 
silk  depends  on  the  coagulation  of  a  cuprammonium 
solution  of  cellulose  by  a  solution  of  caustic  soda.  The 
coagulated  thread,  instead  of  becoming  milky  white  as 
is  the  case  when  an  acid  coagulating  bath  is  used,  remains 
blue  and  perfectly  transparent.  This  is  due  to  the  forma- 
tion of  a  copper  alkalicellulose,  by  the  displacement  of 
ammonia  by  soda  in  the  cellulose  compound.  Cupric 
hydroxide  dissolves  to  a  slight  extent  in  concentrated 
soda  lye  giving  a  blue  solution.  If  cotton  be  immersed 
in  this  solution  the  ordinary  phenomena  of  mercerisation 
are  observed,  but  at  the  same,  time  the  fibre  is  coloured 
deep  blue,  and  the  liquid  is  decolorised.  By  repeatedly 
renewing  the  copper  solution  a  saturation  point  is  reached 
at  which  the  cellulose  ceases  to  absorb  more  copper. 
The.  compound  can  then  be  washed  without  dissociation 
by  means  of  soda  lye  of  a  certain  strength,  and  analysis 
shows  a  ratio  of  cellulose  to  copper  in  the  saturated  com- 
pound corresponding  to  the  formula  C12H2o010.CuO,  or 
23-15  per  cent,  of  copper  oxide.  The  copper-alkali- 
cellulose  compound  is  dissociated  by  water,  pale  blue 
eopper  hydroxide  being  precipitated  in  the  thread. 
The  precipitation  of  a  cuprammonium  solution  of  cellulose 
by  substitution  of  the  alkali  requires  a  certain  concentra- 
tion of  the  soda  lye  ;  conversely  the  soda  in  the  coagulum 
can  be  displaced  if  a  large  excess  of  concentrated  ammonia 
be  employed,  and  the  soluble  ammonium  compound  is 
regenerated.  Consequently  copper-alkalieellulose  can  be 
produced  in  solutions  rich  in  copper  by  adding  sufficient 
caustic  soda  lye  to  a  solution  of  cuprammonium.  The 
threads  of  artificial  silk  coagulated  in  a  caustic  soda  bath, 
and  washed  in  soda  lye  are  deep  blue  in  colour ;  the 
copper  is  immediately  removed  by  dilute,  acids,  and  the 
decolorised  threads  retain  their  perfect  transparency. 

— J.  F.  B. 

English  Patents. 

Paper?  Manufacture  of ,  by  the  web  machine.     C.   B. 

Armengaud,    sen..    Paris.       Eng.    Pat.    1377,    Jan.    18, 
1906.    "Under  Int.   Conv..  Jan.   21.    1905. 
.   See  Fr.  Pat.  359,419  of  1905  ;  this  J..  1900,  389.— T.  F.  B. 
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i  nter  <>/  ii  /«/ht  machine  ;    Proceduri  )»r  'At  direct 

utilisation  of  tin         .     M    Erfurt,  Straupite,  Germs 

Pat.   5851,   March    10,    1906.     I'nder   Int.   Conv., 
M....1,  20,   1905. 
See  Kr.  Pat.  352,524  of  1905  ;  this. I..  1905,  984.     T.  F.  B 

(SI  I  KI>    St  m  »     I'vTKNT. 

tijMott  [Cotton  »<  >il  hulls].  J.  S.  Cochran,  Philadelphia, 
I'.i ..  Vssipnor  tn  K.  Taylor,  Wilmington,  Del.  I  S 
Pat.  822,430,  June  5,  1906. 

\  MiiiuMi  u  process  is  specified  for  recovering  the 
(«//  . >f  the  hull  "l  the  i  otton  seed  in  a  pure  and  unchanged 
Bimdition  after  all  the  staple  fibre  and  lint  have  been 
removed  from  the  hull,  and  bleached.     J.  F.  B. 


XX.     FINE    CHEMICALS,    ALKALOIDS, 

ESSENTIAL  OILS.  AND  EXTRACTS. 

(Continued  from  pagi   608.) 

tlalusis  mill  decomposition  of  a  photochemical  system 
[Iodoform].  H.  S/ilard.  Comptes  rend..  1906,  142, 
1212  1214. 
\  bolction  of  iodoform  in  chloroform,  when  exposed  to 
the  action  of  light  in  presence  of  oxygen,  gradually  decom- 
vvith  liberation  of  iodine.  When  this  decom- 
position  has  once  started,  it  continues  spontaneously 
hi  the  dirk.  The  spontaneous  decomposition  of 
iolution  is  not  complete  even  after  100  days,  but  if 
mercury  be  added,  and  if  the  liquid  be  shaken  occasionally 
to  absorb  the  iodine  produced,  the  decomposition  proceed- 
to  the  end.  If  a  solution  which  has  been  decomposed 
by  htdit.  be  mixed  with  a  solution  which  has  Keen  prepared 
in  the  dark,  it  brings  about  the  decomposition  of  the  latter 
The  decomposition  partakes  of  the  nature  of  a  purely 
catalv'ic  reaction,  the  catalytic  agent  being  produced 
by  the  reaction  itself.  Nevertheless,  the  catalytic  sub- 
stance is  not  definitely  liberated,  since  the  rate  of  decom- 
position docs  not  show  an  increase  up  to  a  certain  limit. 
The  phenomenon  is  not  limited  to  solutions  of  iodoform 
in  chloroform,  but  proceeds  also  in  other  solvents.  A 
small  quantity  of  oxygen  is  quite  as  effective  as  a  large 
quantity.  The  authors  have  worked  out  an  expression 
representing  the  course  of  the  reaction.  In  order  to 
study  the  influence  of  light  apart  from  that  of  the  auto- 
cataiysis  pure  and  simple  which  goes  on  in  the  dark 
after  a  short  exposure  to  light,  this  exposure  must  in  the 
latter  case  be  as  short  as  possible,  and  in  the  former  case 
as  complete  as  possible;  the  difference  between  the  two 
curves  represents  the  influence  of  the  light  factor. — J.F.B. 

ric   iodidi    and   methylamine  ;    Compounds  of  . 

M.  Francois.     Comptes  rend.,   1906,  142,   1199—1202. 

0b    passing   gaseous   methvlamine   over   mercuric  iodide, 
a  turbid  liquid  is  finally  obtained,  from  which,  after  stand- 
ing, the  clear  liquid  may  be  decanted.     This  latter,  when 
again  saturated  with  methvlamine,  yields  the  compound. 
agL,5CH3XHo.  in  the  form  of  a  colourless  liquid,  which 
ties   at    — 46°  C.     The   compound   can   be   preserved 
indefinitely  in  sealed  tubes,  but  when  exposed  to  the  air, 
it  loses  methvlamine.  and  yields  crystals  of  the  compound. 
HgI2,2CH3XH2.     This  compound  forms  colourless  prisms 
having  an  ammoniacal  odour  ;    it  loses  methvlamine  very 
slowly  when  exposed  to  the  air.  but  can  be  kept  unaltered 
i  in  closed  bottles.     It  can  also  be  prepared  by  introducing 
J  a  solution  of   potassium   iodide  saturated  with  mercuric 
1  iodide    into    excess    of    a   solution    of  methvlamine.      A 
!  third   compound    of    mercuric   iodide   and   methylamine. 
Hglj.CHjXH;,  can  be  obtained  by  leaving  for  five  days  a 
small  crucible  containing  the  compound,  Hglo^CH^XHo, 
I  in  a  large  closed  flask  containing  some  mercuric  iodide, 
or  by  introducing  methylamine  into  excess  of  a  solution 
of  potassium  iodide  saturated  with  mercuric  iodide. 

— A.  S. 

iury  oxychlorides  ;    Production  of .     M.  Dukelski. 

Z.  anorg.  Chem.,  1906,  49,  336—337. 
0k   mixing   boiling   concentrated    aqueous   solutions   of 


borax  and  mercuric  chloride,  a  precipitate  of  small  deep- 
brown    needle-shaped    crystals    is    obtained,    while    the 

li lixillg  of  mure  dilute  solution-  at    Hi     I  Ipltate 

of  shilling  golden-yellow  plate-.  These  two  precipitates 
are    identical     in    composition,     and     have     the    formula 

IHgO.HgCV    .1.  T.  D 

Hi. ninth;    Contribution   to  tht    ttndy  ■■/      -— .      J.   Aloy 
and  P.  Fn  bault.      Bull.  Soe.  C'him..  1906,  35.  396—400. 

Bismuth  potassium  chloride,  BiCL.2KCI.  Drj  chlorine 
is  passeil  over  bismuth  heated  to  250°  C,  and  the  resulting 

vapour  of  bismuth  chloride  allowed  to  pa--  over  potassium 

chloride   heated    to   dull    redness   In    small    boats.    The 

alkali  chloride  i-  tii-t  coloured  brown,  then  the  mass 
melt-,  and  when  the  action  is  complete  in  the  first  boat 
it  spreads  to  the  second,  and  so  on.  I'.miuiI h- potassium 
chloride  is  a  light  amber-coloured  crystalline  compound, 
somewhat  deliquescent,  but  not  so  much  so  as  bismuth 
chloride.  Excess  of  water  converts  it  into  bismuth 
oxychli 

Bismuth   potassium   h  BiBrs.2ELBr,  is   prepared 

in  a  similar  manner  to  the  chloride,  but  after  the  reaction 
is  ended,  it  is  cooled  in  an  atmosphere  of  carbon  dioxide. 
It  is  a  well-defined  crystalline  substance,  more  highly 
coloured  than  the  chloride.  On  heating,  it  gradually 
changes  from  vcllow  to  brownish-red.  and  melts  at  about 
t.iHI    C.  without  volatilising. 

Bismuth  hydrogen  bromide,  Hil'.i  ,.JH  i'.r.  tll.jt »,  is 
obtained  as  bright  yellow  needles  by  dissolving  bismuth 
bromide  in  concentrated  aqueous  bydrobromio  acid 
till  saturated,  and  cooling  the  solution  to  — 103  C.  I 
deliquescent,  and  readily  decomposes  m  the  air  with  evolu- 
tion of  hydrobromic  acid. 

In  attempting  to  make  alkali  Lismiithates  by  allowing 
a  solution  of  bismuth  nitrate  in  nitric  acid  to  fall  drop 
by  drop  into  boiling  caustic  alkali,  large  needles  of  in- 
definite composition  were  obtained,  varying  in  colour 
according  to  the  strength  of  the  alkali.  These  crystals 
contained  bismuth  and  oxygen  in  the  proportion  Bi40,  ; 
they  were  anhydrous,  insoluble  in  water,  soluble  in  alkalis, 
and  decomposed  on  treating  with  hydrochloric  acid  with 
evolution  of  chlorine. — B.  J.  S. 


Alcoholaies  mid   alkyl-carbonic  acid   esters:     Electrolytic 
jiri  imration  of .     B.  Szilard.     XL4.,  page  642. 

English  Patents. 

Dialkylbarbiluric   acids;     Manufacture   of   .     G.    B. 

Kllis,   London.     From  E.  Merck.  Darmstadt.  Germany. 
Eng.  Pat,  11,219,  May  29,  1905. 
See  Fr.  Pat.  357,968  of  1905  ;  this  J.,  1906,  197.— T.  F.  B. 

Pharmaceutical  compounds  [Alkyloxyacetylcatechol  ethers] ; 

Manufacture    of    nor  .      I'.    A.     Newton.    London. 

From  F'arbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  25,571,  Dec.  8,  1905. 
See  O.S.  Pat.  822,339  of  1906  ;  following  these.— T.  F.  B. 

Fats;   Manufacture  of  iodine  [iodised] .     H.  A.  Pryor, 

London.  From  Chem.  Fabr.  von.  Hevden.  Akt.-Ges. 
Radebeul,  Germany.  Eng.  Pat.  3132,  "Feb.  8,  1906. 
A  fat  with  a  low  iodine  value.  •  \<j..  cocoanut  oil  or  cacao 
butter,  is  treated  with  an  iodising  agent  other  than 
hydriodic  acid  or  a  chloriodide.  Thus,  cocoanut  oil  is 
mixed,  at  about  50°  C.  with  alcohol  and  a  solution  of 
iodine  in  alcohol,  and  the  mixture  stirred  with  a  solution 
of  iodic  acid  in  alcohol  for  about  an  hour,  after  which  the 
oil  is  separated,  washed  with  alcohol,  and  dried  at  a  low 
temperature.  The  product,  which  contains  about  5  per 
cent,  of  iodine,  is  crystalline  when  cold,  has  an  agreeable 
taste,  and  is  very  stable  if  protected  from  light. — C.  A.  M. 

United  States  Patents. 

Pyrocatcchinmonoeihyl    etk-er ;      Alkyloxyacttyl    compound 

of  .     R.  Berendes,  Assignor  to  Farbenfabr.  vorm 

F.    Baver    und    Co.,    Elberfeld,    Germanv.     CS.    Pat. 
822,339,  June  5,  1906. 
Alkyloxyacetylcatechol  alkyl  ethers  are  obtained  by 
the  action  of  alkyloxyacetyl  chlorides  on  catechol  mono- 
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alkyl  ethers.  They  possess  valuable  therapeutic  proper- 
ties, and  are  decomposed  by  dilute  caustic  alkalis.  The 
compound  obtained  by  the  action  of  ethoxyacetyl  chloride 
on  guaiacol  is  a  colourless  oil,  b.pt.  150°  C.  (10  mm.  pres- 
sure), soluble  in  alcohol  and  ether,  and  decomposed  by 
alkali  hydroxides  into  cuaiacol  and  ethoxvacetic  acid. 

"    — T.  F.  B. 

Pharmaceutical  compound.  F.  Hofmann.  Elberfeld,  Ger- 
many, Assignor  to  Farbeniabr.  of  Elberfeld  Co.,  New 
York.     U.S.  Pat,  822,370,  June  5,  1906. 

See  Fr.  Pat.  356,367  of  1905  ;  this  J.,  1905,  1189.— T.  F.  B. 

Dialkylmalonyl  ureas:   Process  of  making .     G.  Keil, 

Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining.  Hochst  on  the  Maine,  Germany.  U.S.  Pat, 
822,672,  June  5,  1906. 

See  Eng.  Pat.  26,275  of  1905  ;  this  J.,  1906,  233.— T.  F.  B. 


Beryllium  hydroxide  ;   Process  of  making .     F.  Haber 

and  G.  van  Oordt,  Karlsruhe,  and  F.  Bran.  Mannheim, 
Gei  many.     U.S.  Pat.  822,444,  June  5,  1906. 

See  Fr.  Pat,  340,027  of  1904  ;  this  J.,  1904,  799.— T.  F.  B. 

French  Patent. 

Esters  of  fnlly  arid*  ;  Process  for  the  decomposition  of . 

Ver.  Chem.  Werke  Akt.-Ges.  First  Addition,  dated 
Dec.  11,  1905,  to  Fr.  Pat.  328,101,  Oct.  9,  1902.  Under 
Int.  Conv.,  Jan.  25,  1905. 

The  esters  are  subjected  to  the  action  of  vegetable  fer- 
ments in  the  presence  of  water  and  manganese  sulphate 
or  other  metallic  salt.  Acetic  acid  may  be  added  at  the 
beginning  of  the  operation,  or  that  formed  during  the 
fermentation  may  be  utilised  ;  in  the  latter  case  the 
decomposition  is  somewhat  slower. — W.  P.  S. 


German  Patents. 

Alkylapomorphinium  salts  ;  Process  for  preparing  easily 
soluble,  stable  -  — .  J.  D.  Riedel,  A.-G.  Gcr.  Pat, 
167,879,  Julv  30.  1903.  Addition  to  Ger.  Pat,  158,620, 
July  30,  1903  (see  this  J.,  1905,  750). 

Stable,  soluble  alkylapomorphinium  salts  are  obtained 
by  the  action  of  metallic  salts  (e.g.,  potassium  bromide) 
on  concentrated  solutions  of  the  salts  of  alkylapomor- 
phinium bases  with  an  alkyl  hydrogen  sulphate. — T.  F.  B. 

C.C-Dialkyl-'ZA'diimino-b-ojupyrimidines :     Process     for 

preparing .     E.  Merck.    Ger.  Pat,  168.405,  Dec.  20, 

1903.     Addition  to  Ger.   Pat.    162,657.   Nov.    10.    1903 
(this  J.,  1905,  1255). 

Dialkylcyanoacetic  esters  and  guanidine  can  be  con- 
densed without  the  aid  of  a  condensing  agent,  to  form 
dialkyl-2.4-diimino-6-oxypyrimidines.  The  products  are 
stated  to  be  particularly  pure. — T.  F.  B. 

Diolkylbarbilnrir    arid..-      Process    of     preparing . 

Farbeniabr.     vorm.    F.     Bayer  und    Co.     Ger.    Pat. 

168,406,  Julv  7,  1904.     Addition  to  Ger.  Pat.   163.136. 
Match  30,  1904. 

Alkali  metals  or  their  amides  may  be  used  in  place  of 
alkali  alcolmlaies  in  the  condensation  of  dialkylmalonic 
acid  diamides  and  normal  carbonic  acid  esters  to  form 
dialkylbarbituric  acids      T.  F.  B. 

p-Diiilki/laniiiinhi  irjn/dralotniio  .<  ;  Process  for  prepar- 
ing - — .     E.  Merck.     Ger.  Pat.  167,462.  Jan.  9,  1904. 

p-DlAl.KYLAMiNOBENziiYiiKAr.AMiNES  are  obtained  by  the 
action  of  ammonia  on  dialkylaminodiphenylcarbinols  or 
their  ethers  or  halogen  acid  esters.  (See  also  Ger.  Pat. 
167,462  of  1904  ;    this  J.,  1906,  608).— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  609.) 

Fixation  :  Theory  of ,  and  the  action  of  thiosulphati 

on  development.  S.  E.  Sheppard  and  C.  E.  K.  Mees 
Phot.  J.,  1908,  46,  235—2.34. 
The  velocity  of  fixation  of  photographic  emulsions  (i.e. 
solution  of  silver  halide  in  the  thiosulphate)  is  direct!; 
proportional  to  the  concentration  of  the  thiosulphat 
solution.  It  increases  rapidly  at  first,  and  afterward 
becomes  constant.  The  presence  of  an  alkali  bromide  ha 
no  effect  on  the  velocity  ;  neither  has  "  tanning  "  of  th 
gelatin  (by  means  of  formaldehyde),  or  prolonged  exposal 
of  the  emulsion  to  light,  Hydrogen  and  hydroxyl  ion 
slightly  increase  the  velocity  of  solution.  The  course  0 
the  fixation  may  be  divided  into  three  main  reaction 
which  take  time  (1)  "  macro-diffusion  "  through  the  film 
i.e.,  diffusion  combined  with  absorption;  invasion  a 
/lew  trillion  ;  (2)  "micro-diffusion"  through  the  mem 
brane  of  the  grain,  very  possibly  this  membrane  is  onl; 
semi- permeable  with  respect  to  certain  ions  ;  per  men 
Hon,  (3)  the  chemical  action  itself.  With  solvents  o 
sufficient  concentration,  fixation  depends  main! 
on  (1)  and  (2).  When  thiosulphate  is  present  ii 
acid  developers,  the  rapidity  of  development  is  increased 
in  alkaline  developers  it  is  retarded  ;  it  is  consider* 
probable  that,  in  the  former  case,  silver  sulphide  is  formei 
and  deposited  on  the  image,  more  especially  on  th 
exposed  portions,  thus  causing  more  rapid  development 
and,  at  the  same  time,  fog.  In  alkaline  development 
formation  of  sulphide  would  be  prevented  by  the  present 
of  hydroxyl  ions  and  S03  ions. — T.  F.  B. 

Silver    bromide    emulsion    for    the    printing-out    process 
E.  Valenta,     Brit,  J.  Phot,,   1906,  53,  466. 

Silver  bromide  emulsified  in  collodion  is  found  t]  b 
suitable  for  preparing  printing-out  papers.  Bromides  «> 
lithium,  calcium,  and  strontium  are  best  suited  to  thi 
process,  the  amounts  used  being  so  chosen  that  abou 
one-half  of  the  silver  is  combined  with  bromine.  Th' 
emulsions  may  contain  18  grms.  of  silver  per  litre  of  2-i 
per  cent,  collodion.  The  prints  have  a  purple-viole 
tone,  which  changes  to  yellowish-brown  on  fixing  :  the; 
may  be  toned  with  gold  or  platinum,  and  give  reddjsl 
or  purple-brown  tones. — T.  F.  B. 

Asphaltum  ;   Action  of  light  on .     V.  Vojtech.     Phot 

Corn,   63,   284.     Phot.    J.,    1906,    46,    259. 

Glass  strips  were  coated  on  both  sides  with  a  4  per  cent 
solution  of  asphaltum  in  benzene,  and  exposed  to  tin  u  n 
of  light  in  presence  of  hydrogen,  nitrogen,  oxygen,  carboi 
dioxide,  and  air.  In  presence  of  air  and  oxygen,  consider 
able  absorption  of  the  gas  was  noted,  and  the  asphaltun 
became  insoluble  in  oil  of  turpentine  ;  the  absorptioi 
occurred  rapidly  at  first,  and  the  velocity  decreasei 
gradually  until  maximum  absorption  was  attained  ;  tin 
amount  of  absorption  depends  on  the  intensity  of  thi 
light,  In  presence  of  nitrogen,  hydrogen,  and  carboi 
dioxide,  no  absorption  was  observed,  and  the  asphaltun 
remained  soluble  as  if  unexposed.  The  results  were  simila 
whether  dry  or  damp  gases  were  employed,  and  what 
ever  the  variety  of  asphaltum  used.  Heat  has  an  actioi 
similar  to  that  of  light  upon  asphaltum, which  is  render© 
insoluble  by  heating  to  100°  C— T.  F.  B. 

English  Patents. 

Photographic     film.     L.     Smith,     Croydon.     Eng.     Pat 
16,999,  Aug.  22,   1905. 

A  CELLULOID  or  similar  base  is  coated  on  each  side  with 
one  or  more  layers  of  gelatin  silver  emulsion,  the  layei 
on  the  top  of  the  base  being  faster  than  that  beneath  ii 
or.  if  more  than  one  layer  of  emulsion  is  applied  to  B&CJt 
side  of  the  base,  the  speeds  of  the  layers  are  graduated 
from  top  to  bottom.  The  resulting  film  is  stated  to  hi 
capable   of   receiving   long   exposure   without   exhibiting 
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over  ■  ■\|ni-iir<'.  ill.'  slowor  emulsion  absorbing 
light   which   have   passed   through   the   more 

iayer.     T.  I  .  K 

iphic     printing  :      Inipl*.     in  T.     Manly, 

ndon.     Eng.   Pat   17.007.    Aug.  22,   1906. 

A  paper  coaled  with  pigmsnted  gelatin  is  immersed  foi 
h  short  time  in  a  solution  containing  an  alkali  bromide, 

mide,    and    bichromate,    and    is    then    laid,    fare 

Is,    on    a    glass    |>late ;    n    silver    bromide    or   other 

•mil'  of  silver  is   moistened,  and   placed,   face 

rds,   in   contact    with   the  gelatin   paper,   and   the 

■hole   allowed    to    remain    for   20    to  30    minutes;    the 

stated  I"  react  with  the  bromide  and  ferrocyanide, 

«iil>  evolution  of  hydrogen,  which  reduce-  the  bichr ate, 

luction  products  of  which  render  the  gelatin  in- 
soluble. The  two  papers  may  now  be  separated  by 
making  in  hot  water,  in  which  ease  the  silver  prim  is 
MBYerted  into  a  pigment  print,  or  they  are  snaked  in 
cold  water,  and  separated,  and  the  gelatin  layer  Iran- 
fened  from  its  support  to  a  permanent  support  in  the 
■.isiial   way;    in   tins  latter  rase,   the   bromide   print   may 

reloped,  and  again  utilised.— T.  !•'.  B. 

I'mtko  States   Patent. 

Photographic  plate  /<>r  colour  photography.  A.  and  L. 
Lumiere,  Lvon-Monplaisir,  France.  U.S.  I'at.  822,532, 
June  5,   1906. 

25,718  of  1904  ;   tins. I.,  1905,  152.  — T.  F.  IS. 


XXII.— EXPLOSIVES,   MATCHES,    Etc. 

(Continued  from  \«ige  609.) 

Gtlatin-tliiniimit'  :     Chemical    analysis    of .      T.     li. 

Still  man  and  P.  F.  Austin.     XXIII..  page  656. 

English  Patent. 

Manufacture    of .     VV.     Macnab    and 

Ammonal  Explosives.  Ltd..  London.      Eng.  Pat.  It'. ."ill. 
Aug.   11.   1905. 
The  addition  of   potassium   bichromate  to  explosives  of 
the   "  ammonal  "    type    enables    a    larger   proportion   of 
aluminium    to   be   used,   so   that    the  explosive    force   is 
d   without   adding  to  the  danger  of  igniting  tire 
damp.      A     satisfactory     composition     is     as     follows  :— 
Ammonium  nitrate.  85-5  ;    aluminium,  S  ;    charcoal.  2-5  ; 
and   potassium    bichromate.   4   per  cent.     An   equivalent 
proportion  of  a  hydrocarbon,  such  as  paraffin  or  naphtha- 
lene, or  of  a  nitrohydroearbon.   such  as  dinitrobenzene, 
may  be  used  in  place  of  the  charcoal. — C.  A.  M. 


XXIIL— ANALYTICAL  CHEMISTRY. 

(Continued  from  page  611.) 

APPARATUS,     ETC. 

French  Patent. 

Carbon  dioxide  in  the  atmosphere  of  rooms,  etc.  ;     Appa- 

'or  the  determination  of ,  and  for  other  purity  9. 

A.  A.  Lew  and  A.  Pecoul.      Fr.  Pat.    362,199,   Jan.  6, 
1906. 

The  apparatus  employed,  consists  of  a  reservoir  filled 
with  water,  and  by  means  of  which,  suitable  tubes  being 
provided,  a  known  volume  of  the  air  can  be  aspirated 
through  the  absorbing  part  of  the  apparatus.  This 
consists  of  a  (J-tube  having  a  bulb  on  each  limb  and  three 
small  bulbs  at  its  bend  or  lower  part.  Before  commencing 
the  operation,  a  measured  volume  of  alkali  is  placed  in 
the  U-tube,  and  after  the  air  has  been  aspirated  through 
:t,  an  acid  solution  is  added.  If  the  indicator  present 
is  not  decolorised,  the  quantitv  of  carbon  dioxide  present 
1  Han  10  parts  per  10.000.  Additional  supplies  of 
alkali  and  acid  are  provided,  by  means  of  which,  with  the 
aid  of  pipettes,  the  excess  of  "carbon  dioxide  ittOV*  kbit 
quantity  may  be  determined.  -=W.  P,  S. 


INOSG  I.V/r     Q0  MAT  I  /  / 1  E. 

Phoaphorus ;     Quolitativt     tttt    l»r  Mauri. 

Beaupre.    Comptea    rend.,    1906,    1*2.    l_'m; 

I'n  k  vapours  ol  phosphoric  acid  poa the  property  oi 

etching  glass  when  the  latter  is  heated  at  ■  temperatur. 

near  its  rasing  point.      A  short,  hot  Same  should  be  used, 

1 itylene  01   hydrogen  burning  in  a  Bunsen 

burner.     Whichever  gaa  be  employed  d   1-  necessary  to 
purify  it  by  absorbing  any  phoaphoretted  hydrogen  in  a 

tower  containing   sulphuric   and    ohromic   aoida       A    small 

piece  oi  glass  tubing,  5  10  nun.  in  diameter,  U  supported 
on  a  platinum  wire  al  the  top  <>f  the  Same  in  the  exterioi 
.-one  of  oxidation,  the  glass  1-  heated  to  the  (using  point, 
and  the  vapours  of  the  substance  to  be  tested  arc  m 
with  the  gas  in  the  burner.  After  111  minutes,  etching 
of  the  glass  is  observed  if  phosphorus  be  present  ;  this 
etching  action  takes  place  with  a  slight  gain  in  weight, 
and  with  the  fixation  of  phosphorus  in  the  glass.  The 
phosphorus  in  iron  can  be  liberated  by  acids,  and  the  gas 
can  be  conducted  into  the  air-holes  of  the  burner.  In  the 
case  of  organic  compounds,  the  substance  is  placed  on  a 
platinum  wire,  and  is  burnt  in  the  upper  part  of  the  blue 
one  of  the  flame,  the  piece  ol  glass  being  at  the  top  oi  the 
llame.— J.  F.  B. 

(Told    and    platinum  .      Detection    0/ .     J.     Petersen 

'/..  anal,  ('hem.,  1906.  25.  34'J  -  344. 
To  the  faintly  acid  solution  containing  gold  and  platinum, 
an  excess  of  zinc  turnings  is  added.  .Mercury,  silver, 
lead,  bismuth,  copper,  cadmium,  platinum,  gold,  arsenic, 
antimony,  tin,  and  some  cobalt  and  nickel  are  precipitated 
on  the  /inc.  After  warming  for  16  minutes,  the  pre- 
cipitate is  filtered  off.  washed,  and  warmed  with  dilute 
hydrochloric  acid,  which  dissolves  the  cadmium,  tin, 
and  excess  of  zinc,  together  with  some  cobalt.  The  solu- 
tion is  filtered,  and  the  undissolved  metal  well  washed,  and 
then  boiled  with  dilute  nitric  acid.  .Mercury,  lead,  copper, 
bismuth,  and  nickel  are  dissolved,  and  the  residue,  now 
consisting  only  of  gold,  platinum,  and  antimony,  is  dried 
and  mixed  with  1 — 2  parts  of  ammonium  nitrate  and 
5  parts  of  ammonium  chloride,  and  is  then  ignited  in  a 
porcelain  crucible.  Antimony  is  volatilised  as  chloride, 
and  the  residue  may  now  be  dissolved  in  a  few  drops  of 
aqua  regin,  and  tested  for  platinum  and  gold. — F.  Soon. 

WORGA  Nil  '—QUA  XTITA  TI  YE. 

Cadmium ;     Determination    of .     C.     Goldschmidt. 

Z.   anal.    Chem..    1906,   25.   344. 

Cadmium  is  precipitated  completely  from  solutions  of  its 
salts  on  boiling  these  in  aluminium  vessels  in  presence  of 
a  trace  of  chromium  nitrate  and  cobalt  nitrate.  The 
aluminium  acts  as  the  catalytic  agent.  The  precipitation  is 
as  complete  as  that  of  gold  by  nickel,  or  that  of  silver  by 
cobalt,  on  boiling  the  solutions.  —  F.  Sodn. 

Silicates  [Glass]  ;    Decomposition  nf [for  analysis}. 

F.  Hinden.     Z.  anal.  Chem.,  1906,  25.  332—342. 

For  success  in  the  method  described,  it  is  essential  that 
the  substance  should  be  reduced  to  an  impalpable  powder. 
After  drying,  1  grin,  is  weighed  into  a  platinum  dish, 
moistened  with  water,  and  10 — 15  c.c.  of  concentrated 
hydrofluoric  acid  added.  After  evaporating  to  dryness 
on  the  water-bath,  and  taking  up  in  5 — 10  c.c.  of  hydro- 
chloric acid  (1:1),  another  10  c.c.  of  hydrofluoric  acid  are 
added,  and  the  solution  is  again  evaporated  to  dryness. 
The  silicon  will  now  have  been  volatilised  ;  the  solution  is 
next  evaporated  six  times  on  the  water- bath  with  10 — 20  c.c. 
of  hydrochloric  acid  (1:1)  to  completely  convert  all  the 
bases  into  chlorides.  These  are  then  dealt  with  in  the 
usual  way.  The  method  has  been  found  to  give  good 
results  with  many  natural  silicates,  and  also  with  artificial 
silicates  such  as  glass. — F.  Sodn. 


ORGA5IC—QUALITA  TI  YE. 


Flour 


Detection   of    rice    in    wheat .     (I,    Gastine, 

Comptea  rend.,  1906,  142,  1207—1209. 
Tas  detection  of  tie  flour  in  wheat  flours  is  greatly 
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facilitated  by  treating  a  trace  of  the  sample  on  an  object 
glass  with  a  solution  of  a  suitable  dyestuff,  drying  the 
preparation  at  about  30  ('..  and  then  completing  the 
desiccation  by  heating  for  a  few  minutes  at  110° — 130°  C. 
The  preparation  should  be  mounted  in  cedar-wood  oil  or 
Canada  balsam  and  examined  under  the  microscope.  For 
staining,  a  solution  of  Aniline  Blue  or  Green  may  be  em- 
ployed at  a  strength  of  0-05  arm.  in  Mm  co.  of  33  per  cent, 
alcohol.  This  treatment  has  the  effect  oi  showing  up  the 
hilum  of  the  minute  rice-starch  granule,  whilst  wheat  standi 
rarely  exhibits  a  visible  hilum.  In  rice  flour  isolated 
starch  granules  are  rare,  the  granules  generally  occurring 
in  clusters  in  starch-bearing  cells,  several  of  which  may  be 
seen  together  in  fragments  of  the  grain.  These  clusters, 
according  to  the  above  method,  have  a  very  characteristic 
appearance,  since  the  hilum  of  each  starch  granule  shows 
up' as  a  reddish-coloured  point,  the.,,,  red  points  being 
grouped  quite  uniformly  in  a  symmetrical  arrangement 
resembling  a  mulberry  under  a  high  magnification. 
Wheat  and  nee  starches  do  not.  take  up  the  dyestuff; 
only  the  nitrogenous  matters  are  dyed.  The  fragments 
of  rice  Hour  therefore  appear  coloured  :  the  medium  sized 
and  large  granules  of  wheat  starch  are  practically  uti- 
coloured,  but  the  small  granules  of  the  wheat,  in  which 
the  interstitial  nitrogenous  matter  is  more  abundant,  are 
distinctly  coloured.  The  granules  of  maize  and  buck- 
wheat starches  behave  like  rice.  Potato,  arrowroot,  and 
sweet-potato  starches,  unlike  the  cereal  and  leguminous 
starches,   absorb   the   dyestuff  directly. — J.  F.  B. 


ORGAXIC-QUAXTITA  TI  YE. 

Reducing   sugars  ;     Vilification   of   methods   for   the   deter-    J 

ruination  oj .     L.   S.   Munson  and   F.    H.    Walker.    | 

J.  Amer.  Chem.  Soc,  1906,  28,  663—686. 

The  authors  recommend  the  following  as  a  standard 
method  for  the  determination  of  reducing  sugars. 
The  copper  sulphate  solution  contains  34-639  grms.  per 
500  c.c.  :  the  alkaline  tartrate  solution  contains  173 
grms.  of  Rochelle  salt  and  50  grms.  of  sodium  hydroxide 
per  500  c.c.  Twenty-five  c.c.  of  each  solution  are  placed 
in  a  Jena  beaker  of  "400  c.c.  capacity,  and  50  c.c.  of  the 
sugar  solution  are  added  ;  if  a  smaller  quantity  of  sugar 
solution  be  desirable,  the  balance  must  be  made  up  by 
water.  The  beaker,  covered  by  a  watch-glass,  is  heated 
upon  an  asbestos-gauze  with  a  flame  so  regulated  that 
boiling  begins  in  four  minutes,  and  ebullition  is  continued 
for  exactly  two  minutes.  The  cuprous  oxide  is  then 
filtered  off  immediately,  without  diluting,  on  to  an  asbestos 
felt  in  a  Gooch  crucible.  It  is  washed  with  hot  water, 
and  finished  off  with  10  c.c.  of  alcohol,  followed  by  10  c.c. 
of  ether;  the  crucible  is  then  dried  for  30  minutes  in  a 
water-oven,  and  weighed.  The  preparation  of  the 
asbestos  consists  of  a  prolonged  digestion  with  hydro- 
chloric acid,  followed  by  a  digestion  with  "  soda  "  solution, 
an  extraction  with  boiling  diluted  alkaline  tartrate 
solution,  and  digestion  with  nitric  acid.  The  Kehling's 
solution  deposits  a  little  cuprous  oxide  when  boiled  alone 
without  sugar;  a  blank  experiment  made  each  day  will 
correct  this  error  and  that  due  to  the  solubility  of  the 
asbestos  in  the  alkaline  liquid.  "The presence  of  sucrose 
materially  increases  the  reduction  of  the  copper,  the 
amount  "of  increase  being  influenced  primarilj  by  the 
amount  of  sucrose  present,  and  secondarily  by  tie-  amount 
of  invert  sugar  present.  "  Thi  amount  "t  ucrosi 
remaining  the  same,  it-  influence  will  te  less  when  a  large 
amount  oi  reducing  sugar  is  present  than  when  onlj  a 
small  amount  is  present."  The  authors  have  drawn  up 
tables  for  use   with  this  method,   the  values     ,f  which  are 

summarised  in  the  following  formula;  where  y  mgrms.  of 
cuprous  oxidi   and  i      mgrms.  of  retracing  sugar  :— 

For  dextrose,  ?/  =  0-5614  +  2-3484x— 0-001209*2. 

For  invert  sugar  alone,  i/  =  —  0-2460  +  2-2747.r— 
0-001077 1*. 

For  invert  sugar  and  sucrose,  total  sugars  =  0-4  grm., 
y  =  6-3886  +  -2-2279  .<■— 0-OOO.t703ar». 

For  invert  sugar  and  sucrose,  total  mtgars<-2-0  arms., 
,j  «=  20-6600  +  2-202  lr— 0-000(I090*«.—  J.  F.  B. 


Gelatin  dynamih  s  ;     Chemical   analysis   of .     T.    B. 

Stillman   and    P.   T.    Austin.     Bull.   Soc.   Chim.,    1906, 

35.  373-371;. 
The  dynamite  is  cut  into  small  pieces,  and  the  moisture 
determined  by  allowing  10  grms.  to  dry  over  ealciunj 
chloride  to  constant  weight.  The  residue  is  digested  in 
the  cold,  with  frequent  shaking,  for  two  hours  in  an  Krlen- 
meyer  flask  with  200  v.e.  of  a  mixture  of  1  part  of  alcohol 
ami  2  parts  of  ether,  and  decanted  through  a  weighed  tilt t-r, 
extraction  being  repeated  with  fresh  solvent  until  a  drop 
of  the  extract  shows  no  residue  on  evaporation.  A 
solution  ( 1 )  and  a  residue  (2)  are  thereby  obtained. 

Solution  (1)  is  evaporated  to  100  c.c.  without  heating, 
and  on  adding  100  c.c.  of  chloroform,  and  agitating,  the 
soluble  nitrocellulose  is  precipitated,  and  is  dried  at  60°  C, 
and  weighed.  The  nitrate  is  slowly  evaporated  in  a 
current  of  air  to  constant  weight.  The  residue,  which 
consists  of  a  mixture  of  nitroglycerin,  resin,  sulphur, 
paraffin,  and  nitrates,  is  extracted  with  small  quantities 
of  cold  water  to  dissolve  nitrates  of  potassium,  sodium, 
and  ammonium.  Resin  may  be  estimated  in  the  portion 
which  remains  by  titration  with  N/1  alcoholic  potash. 
Excess  of  potash  is  then  added,  the  mixture  is  evaporated 
nearly  to  dryness  so  as  to  completely  hydrolyse  the  nitro- 
glycerin, and  the  residue  is  dissolved  in  water,  and  extracted 
with  ether.  The  extract  contains  resin  and  paraffin.  The 
aqueous  solution  is  treated  with  bromine  to  oxidise 
sulphur,  acidified  with  hydrochloric  acid,  warmed,  and 
cooled  to  15°  C.  Resin  separates,  and  is  filtered  off, 
dried,  and  weighed.  The  solution  is  precipitated  with 
barium  chloride,  and  the  sulphur  weighed  as  barium 
sulphate,  whilst  the  nitroglycerin  is  obtained  by  difference. 

Residue  (2)  is  dried  at  60°  C,  cooled,  and  weighed. 
Nitrates  are  extracted  with  hot  water,  and  estimated  in 
the  filtrate.  The  undissolved  residue  which  contains 
sulphur  and  wood  pulp  is  dried  at  70°  C,  and  weighed. 
The  sulphur  is  then  separated  by  digesting  with  carbon 
bisulphide,  and  the  residual  wood  pulp  dried  at  60°  C, 
and  weighed. — B.  J.  S. 


Trade   Report. 

Japanese  Tariff  ;    New  . 

Bd.  oj  Trade  J..  June  14  and  28,  1906. 

The  complete  customs  tariff  of  Japan  was  published 
on  June  14th  last  as  a  supplement  to  the  issue  of  the 
Board  of  Trade  Journal  of  that  date. 

The  issue  of  the  Board  of  Trade  Journal  for  June  28th 
contains  the  following  notes  of  errata  :  — 

(i.)  Tariff  No.  129. — Carbonate  oj  magnesia. — The  new 
rate  is  2-730  yen  per  100  kin.  not  per  kin. 

(ii.)  Tariff  No.  172  (i.). — Light  mineral  oils  (specific 
gravity  below  0-730). —The  reference  ||  to  foot-note 
beginning  "  Conventional  duty  on  paraffin  oil "  should  be 
inserted  against  the  words  "  10  per  cent,  ad  valorem  "  m 
the  third  and  fifth  columns. 


New   Books. 

Annual  Statement  of  Trade  of  the  Uniteh  Kinoho.m 

WITH    FoKEION    Col   VI'Kll.s    AMI     BRITISH    POSSESSIONS, 

1905.    Volume     II.    [Cd.    3022.  |      Wyman     and     Sons, 
Fetter  Lane,  E.G.     Price  4s.  2d, 

This  blue  book  has  been  compiled  at  the  Custom  House 
from  official  documents  and  contains  abstiact  de- 
tailed tables  of  the  trade  of  the  United  Kingdom  with  each 
country  and  at  each  port,  together  with  some  miscellaneou* 
tables.     The  information  covers  the  years  1901  to  1905. 
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Change  of  Style. 

Bin  Majesty  has  been  pleased  to  confer  the  honour  of 
knighthood  on   Dr.    William  Henry  Perkin,  F.R.S. 


PROCEEDINGS 


TWENTY-FIFTH  ANNUAL  MEETING. 

MANCHESTER; 

Wednesday,  Jily  11th,   1906. 

The    Twenty-fifth    Animal    General    Meeting    of    the 
!\  was  held  at  the  Municipal  School  of  Technology, 
hester,  on  Wednesday,  July  11th.  the  President.  Dr. 
Kilw.    [)ivers.   F.R.S..  being  in  the  chair. 

Among  those  present  were  Mr.  Eustace  Carey  (Pre- 
sident- Elect).  Dr.  L.  Baekeland.  Sir  W.  H.  Hailev,  Mr. 
John  Brock.  Mr.  W.  W.  Butler,  Dr.  J.  T.  Conroy.  Mr. 
(.  M  Davidson,  Dr.  C.  Dreyfus,  Mr.  Thos.  Fairley,  Dr. 
Fawsitt.  Prof.  P.  F.  Frankland.  F.R.S..  Prof.  A.  G. 
n,  Prof.  C.  E.  Groves.  F.R.S.,  Mr.  Oscar  Guttmann, 
Mr  Samuel  Hall.  Mr.  D.  H.  Hacking.  Mr.  D.  Koscoe 
H  irdwick,  Mr.  H.  Hemingway,  Mr.  Julius  Hiibner,  Dr. 
D.  B.  Hewitt.  Mr.  J.  M.  Irving,  Prof.  W.  R.  Lang,  Mr. 
[van  Levinstein.  Dr.  J.  Lewkowitsch,  Dr.  K.  E.  Markel, 
Mr  T.  D.  Morson,  Mr.  J.  Worthing.  Mr.  F.  R.  O'Shaugh- 
nessy,  Mr.  David  Perry.  Prof.  W.  J.  Pope.  F.R.S..  Sir 
Boverton  Redwood.  Mr.  J.  H.  Reynolds  (Principal  Clerk 
of  Manchester!.  Sir  H.  E.  Roseoe.  F.R.S..  Mr.  F.  Scudder, 
Mr  Watson  Smith.  Mr.  E.  R.  Taylor,  Mr.  H.  L.  Terry, 
and  Mr.  Thos.  Tyrer. 

There  was  a  large  attendance  of  members. 
The  President  read  a  letter  received  from  the  Chairman 
of  the  Manchester  Section  (Dr.  G.  H.  Bailey),  expressing 
reeret  at  his  inability  to  be  present,  and  communicating 
the  heart v  welcome  which  Manchester  desired  to  express 
to  the  Society  on  visiting  that  city  for  its  twenty-fifth 
annual  meeting. 

Dr.  Hewitt  stated  that  he  had  been  asked  by  the 
Manchester  Section  to  express  their  hearty  welcome  to  the 
members  on  that,  the  twenty-fifth  meeting  of  the  Society. 
The  Society  was  initiated  in  Manchester,  and  he  saw  on 
the  platform  two  of  those  who  were  present  when  the 
Society  was  inaugurated.  Sir  Henry  Roseoe  and  Mr. 
Eustace  Carey.  He  well  remembered  the  long  discussion 
which  thev  had,  as  to  what  would  be  a  suitable  name  for 
the  Society.  He  was  very  glad  to  welcome  to  Manchester 
that  large  national  Society,  which  had  now  branches 
not  only  on  this  side  but  abroad.  He  was  much  interested 
in  the  formation  of  the  American  Sections,  and  was  glad 
to  welcome  their  American  friends.  He  had  great  pleasure 
in  welcoming  the  Society  on  that,  the  twenty-fifth  anniver- 
sary of  the  Society,  to  Manchester. 

The  President,  addressing  Dr.  Hewitt,  said  that,  on 
behalf  of  the  Society,  he  returned  very  hearty  thanks  for 
the  cordial  way  in  which  they  (of  Manchester)  had  pro- 
vided the  members  hospitality.  It  was  a  very  great 
pleasure  to  him  to  note  the  active  part  which  Manchester 
had  taken  in  inaugurating  that  Society.  He  proposed  a 
of  condolence  with  the  Chairman  of  the  section.  Dr. 
Bailey,  expressing  at  the  same  time  their  gratification 
at  knowing  that  he  was  making  rapid  recovery  to  full 
health  again.  He  suggested  that  a  message  be  sent  say-ing 
how  much  they  missed  him.  and  that  they  were  very- 
glad  to  know  he  was  through  with  his  illness. 

The  suggestion  was  approved,  and  the  Secretary  was 
instructed  to  send  such  a  message  to  Dr.  Bailey. 

The  President  then  called  upon  the  Secretary  to  read 
the  Minutes  of  the  last  meeting. 

The  General  Secretary.  Mr.  Charles  G.  Cresswell.  read 
the  Minutes  of  the  previous  meeting,  and  of  the  extra- 
ordinary general  meeting  held  on  March  27th.  with  the 


object  of  considering  and  adopting,  if  approved,  ■  resolu- 
tion : — 

"That  it   is  desirable  that  the  Society  of  Chemical 
"  Industry,  as  now   existing,   should    be    incorporated 

"  under  and  subject  to  the  grant  of  a   Royal  (barter, 
"and    that   the   Council    be,   and   hereby    i-    authoi 
"  to  take  all  necessary  steps  to  procure  the  grant  of  a 
"Royal   Charter  of  Incorporation." 

The  Minutes  were  confirmed. 

The  President  read  letters,  expressing  regret  at  their 
inability  to  be  present  at  tho  meeting,  from  Mr.  Forbes 
Carpenter.    Mr.    X.    H.   Martin,   Mr.   A.  Gordon  Salamon, 

and  Mr.  ('has.  Wightman. 

Nominations  to  the  Couni  n 

The  President  read  the  list  of  the  new  Council,  as 
follows  : — 

LIST  OF  COUNCIL,   1906-1907. 


Eustace  Carey. 


President . 

Vice-Presidents  : 

I  >r.   E.  G.  Love. 

X.   H.  Martin. 

]lr.   Wm-   H.   Nichols. 

Sir  Wm.  Ramsay.  K.C.B.. F.R.S. 

A.  Gordon  Salamon. 

Chas.  Wightman. 


Dr.  L.  Baekeland. 

J.  Carter   Hell. 

Dr.  Virgil  Coblentz. 

Dr.  Edw.   Divers,  F.R.S 

David   Howard. 

Dr.  J.  Lewkowitsch. 

Ordinary  Members  ol  Council. 
Dr.  J.  T.  Dunn.  I  Sir  Boverton  Redwood. 

Oscar  Guttmann.  I  Walter  F.  Reid. 

E.  Grant  Hooper.  Dr.  F.  J.  Smale. 

Prof.   W.  R.  Lang.  Thos.  Tyrer. 

A    R    Ling.  -sir  Thomas  Wardle. 

Dr.  K.  E.  Markel.  I  R    C.  Woodcock. 

Sectional  Chairmen  and  Secretaries  : 
Birmingham. 
Prof.  Percy  F.  Frankland, F.R.S.  I  F.  R.  O'Shaughnejiy. 

Prof.  W.  Hodgson  Ellis. 

Dr.  Jas.  T.  Conroy. 


R.  J.  Friswell. 
Dr.  G.  H.  Bailey. 
Prof.  H.  Louis. 
Henry  Howard. 
Geo.  C.  Stone. 
J.  M.  C.  Paton. 
J.  S.  McArthur. 
Dr.  R.  Greig  Smith. 
F.  W.  Branson. 


Canadian. 

I         Alfred  Burton. 
Liverpool. 

I  W.  Roseoe  Hardwick. 

London. 

|  Julian  L.  Baker. 

Manchester. 

I         Julius  Hiibner. 
Newcastle. 

Dr.  F.  C.  Garrett. 
New  England. 

|  Alan  A.  Clattin. 

New  York. 

I  Dr.  H.  Schweitzer. 

Nottingham. 

|         S.  R.  Trotman. 
Scottish. 

I  Dr.  Chas.  E.  Fawsitt. 

Sydney.  NSW. 

I  T.  U.  Walton. 

Yorkshire. 

I  Thomas  Fairley. 


Honorary  Treasurer. 
Samuel  Hall.   East  London  Soap  Works.  Bow,  E. 

Honorary  Foreign  Secretaru  : 
Dr.  Ludwig  Mond,  F.R.S. 

General   Secretary  :    Charles   G.   Cresswell.   59,   Palace  Chambers. 
9.  Bridge  Street,  Westminster.  S.W  . 

Telegraphic  Address  :    59.  Palatable,  London. 

Telephone  Sumber  :    715.  Victoria. 

The  Secretary  read  the  Report  of  the  Council  of  the 
Society  for  the  past  year,  as  follows  : — 

REPORT  OF  COUNCIL. 

The  number  of  members  on  the  register  is  4,442,  a8 
compared  with  4,32(3  at  the  last  Annual  .Meeting.  During 
the  year  371  members  have  been  elected  as  compared 
with" 45-2  last  year;  the  losses  have  been  255  as  against 
260.  and  there  have  been  35  deaths  as  compared  with 
41   last  vear.  .  . 

The  names  of  those  who  have  died  are  :  Robt.  Bardsley, 
C    A.  Bartsch,  Percv  Bateson,  Thos.  Christy.  Aug.  Clark. 

F.  G.  Claudet.  A.  Nl  Crosskey,  Jas.  Donald.  Jas.  Duncan, 
H.  S.   Elworthv,  R.   W.  S.  Griffith.  Dr.   W.   Hermsdorf, 

G.  H.  Hurst,  Dr.  Karl  Kellner,  Jos.  Leese.  Dr.  J.  B.  Little- 
wood,  F.  Maxwell  Lvte,  A.  R.  Meyer,  Jas  P.  Mmr,  S. 
Newgass,  W.  J.  Orsman,  J.  H.  Osmond,  L.  \\ .  Redpatn, 
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Thos.  Rovle.  D.  Russell.  Howard  P.  Rvland,  Charles  Sevin. 
Prof.  H.  Sprengel.  F.R.S..  Dr.  Wm.  S.  Squire,  Robt. 
Taubman.  Jas.  Davis  Taylor,  Sir  Charles  Teunant,  Bart., 
M.  A.  Wbiohelo,  W.  Watson  Will,  and  Harvey  L. 
Williams. 

The  Hon.  Treasurer's  financial  report  was  issued  in 
the  Journal  for  June  30th,  and  will  be  laid  before  the 
meeting. 

The  Journal  for  1905  numbered  1.334  pages,  equal  to 
556  pages  for  each  issue,  as  compared  with  52-2  in  1904. 
During  the  past  session  S5  original  papers,  with  discussions, 
have  appeared  in  the  Journal  as  compared  with  92  in  the 
previous  session.  Of  24  papers  returned  to  authors  by 
the  Publication  Committee  for  recasting,  amendment,  or 
condensation,  IS  have  been  published  and  three  have 
been  withdrawn.  Thirteen  papers  and  communications 
have  been  refused.  Mr.  T.  F.  Burton  has  been  appointed 
Indexer  of  the  Journal  in  place  of  Mr.  Renaut  who  has 
resigned. 

Mr.  David  Howard  and  Mr.  Thomas  Tyrer  have  been 
nominated  by  the  Council  to  succeed  Mr.  Walter  F.  Reid 
and  Mr.  R.  Forbes  Carpenter  as  the  Society's  representa- 
tives on  the  Governing  Body  of  the  National  Physical 
Laboratory.  Mr.  David  Howard  has  since  been  placed 
upon  the  Executive  Committee  of  the  Laboratory. 

Some  discussion  took  place  between  the  Council  and 
the  Governing  Body  of  the  National  Physical  Laboratory 
with  regard  to  work  invited  by  the  Laboratory  which 
came  within  the  scope  of  the  practising  chemist  ;  and 
certain  words  in  a  letter  from  Lord  Rayleigh  to  the 
President  of  the  Society  of  Public  Analysts,  as  well  as  in 
the  Test  Pamphlet  published  by  authority,  appeared 
to  indicate  that  this  competition  with  private  enterprise 
might  continue.  After  some  correspondence,  the 
Executive  Committee  promised  to  modify  the  wording 
of  the  Test  Pamphlet,  and  gave  satisfactory  assurances  in 
regard  to  the  work  of  the  National  Physical  Laboratory. 
Copies  of  the  correspondence  were  sent  to  the  Institute 
of  Chemistry  and  the  Society  of  Public  Analysts. 

It  has  been  decided  to  petition  H.M.  the  King  to 
grant  to  the  Society  a  Royal  Charter  of  Incorporation. 
A  requisition,  in  accordance  with  By-Law  40,  asking  the 
Council  to  convene  an  Extraordinary  General  Meeting 
of  the  Society  to  consider  the  matter,  was  presented 
in  December  last,  and  on  March  27th  the  meeting  was 
held  at  the  House  of  the  Society  of  Arts,  at  which  it  was 
unanimously  resolved  : — "  That  it  is  desirable  that  the 
Society  of  Chemical  Industry,  as  now  existing,  should  be 
incorporated  under  and  subject  to  the  grant  of  a  Royal 
Charter,  and  that  the  Council  be  and  hereby  is  authorised 
to  take  all  necessary  steps  to  procure  the  grant  of  a 
Royal   Charter  of  Incorporation." 

On  the  recommendation  of  the  British  Joint  Organising 
Committee,  the  Council  concurred  in  the  opinion  that  the 
International  Congress  of  Applied  Chemistry  should  be 
invited  to  hold  its  seventh  meeting  in  London  in  1909, 
and  undertook  the  preliminary  arrangements  connected 
with  the  giving  of  the  invitation  in  Rome.  At  the 
closing  meeting  of  the  Congress  Dr.  Ludwig  Mond 
gave  the  invitation,  and  was  supported  by  Prof.  W.  A. 
Tilden  on  behalf  of  the  British  Government,  Dr.  Edw. 
Divers  on  behalf  of  this  Society,  and  Prof.  R.  Meldola 
on  behalf  of  the  Chemical  Society.  The  invitation  was 
unanimously  accepted,  Sir  William  Ramsay  was  elected 
President,  Sir  Henry  Roscoe,  Hon.  President,  and  the 
Joint  Organising  Committee  already  formed  was  made 
the  Organising  Committee  for  the  next  Congress. 

A  committee  has  been  formed  to  celebrate  the  Jubilee 
of  Dr.  W.  H.  Perkin's  discovery  of  the  first  aniline  dye- 
stuff,  and  all  the  members  of  this  Society  have  been  i 
invited  to  take  part  in  the  movement.  It  is  proposed  to 
present  Dr.  Perkin  with  his  portrait,  to  be  retained  bv 
him  during  his  lifetime  and  afterwards  to  become  the 
property  of  the  nation,  and  to  place  his  bust  in  the  rooms 
of  the   Chemical   Society. 

The  Council  has  been  able  to  render  some  assistance  to    i 
the  Board  of  Trade  in  the  negotiations  in  regard  to  the 
new  Spanish  and  Portuguese  tariffs. 

There  is  ever)*  probability  that  the  pledges  on  the 
subject  of  Industrial  Alcohol  given  by  the  late  Chancellor 
of  the  Exchequer  will  be  carried  out  by  his  successor. 


A  committee  of  the  Society  is  at  present  engaged  in 
collecting  evidence  to  be  laid  before  the  Royal  Commission 
on  Canals  and  Waterways. 

Representatives  of  the  Society  were  appointed  to  join 
a  deputation  which  waited  on  the  President  of  the  Board 
of  Trade  on  April  9th  to  urge  upon  his  attention  the 
subject  of  Patent  Law  Amendment,  and,  in  particular, 
the  necessity  of  putting  an  end  to  protection  for  inventions 
which  are  only  worked  abroad. 

In  order  better  to  enable  members  abroad  to  take 
part  in  the  elections  of  the  Council,  a  few  simple  amend- 
ments in  the  By-Laws  are  proposed,  whereby  members 
will  have  a  little  more  time  to  return  their  Ballot  papers. 

The  medal  has  on  this  occasion  been  awarded  to  Dr. 
Ludwig  Mond,  F.R.S..  for  his  conspicuous  services  to 
Applied  Chemistry  in  all  the  three  departments  for  which 
the  medal  was  established,  viz.,  his  researches,  discoveries, 
and   improvements   in   processes. 

Mr.  John  Brock  formally  moved  the  adoption  of  the 
Report. 

Mr.  C.  E.  Groves  said  he  had  great  pleasure  in  seconding 
the  Report,  and  must,  at  the  same  time,  congratulate 
the  Council  and  their  fellow  members  on  trying  to  effect 
their  incorporation  as  a  Royal  Society,  which  would  no 
doubt  be  carried  out. 

The  Report  was  adopted. 

The  Hon.  Treasurer  (Mr.  Samuel  Hall)  said  that  in 
the  Journal  of  June  30th,  on  page  565,  there  appeared 
a  statement  of  last  year's  working,  as  nearly  correct 
as  [it  was  possible  to  make  it.  In  the  income  there  had 
been  an  increase  of  £220  from  members'  subscriptions  ; 
entrance  fees  gave  an  increase  of  £35,  the  total  of  entrance 
fees  and  life  composition  fees  being  £486.  This  was  not 
reckoned  as  available  income.  £500  of  such  money 
had  been  invested,  and  £4S5  had  been  received  on  account 
of  income  from  investments,  being  £42  more  than  in  1904. 
£237  had  been  received  from  advertisements,  and  £491  from 
sales,  making  the  working  income  £6254.  As  regards  expen- 
diture, £1160  extra  had  been  spent  in  publishing  and 
postage.  This,  with  the  Editorial  work,  which  was  as 
before,  made  the  total  for  publishing  the  Journal  £3679. 
Two  new  Sections  had  been  added  during  the  year.  Bir- 
mingham, an  old  Section  which  had  fallen  out,  had  been 
revived,  and  a  vigorous  New  England  Section  had  been 
formed.  The  Sectional  expenses  had,  therefore,  a  tendency 
to  increase.  They,  and  the  Annual  Meeting  expenses^ 
amounted  to  £S60,  being  only  £24  less  than  in  1904, 
which  was  an  exceptionally  heavy  year.  The  remaining 
working  expenditure  was  a  little  over  £1000,  £30  in 
excess  of  1904.  Towards  the  Decennial  Index  £91 
had  been  paid  ;  it  was  hoped  this  would  be  ready  early 
in  1907  ;  it  involved  a  very  considerable  cost  for  com- 
pilation, and  an  equally  large  cost  for  printing.  It  would 
be  a  very  valuable  work,  and,  when  within  measurable 
distance  of  completion,  notice  would  be  sent  out  asking 
those  who  wished  for  copies  to  send  their  names  and  sub- 
scriptions, that  an  estimate  might  be  formed  of  the 
number  of  copies  required.  Fresh  arrangements  had  been 
made  for  indexing  the  yearly  volume,  at  a  less  cost, 
while  making  the  index  ready  earlier  in  the  year.  Mr. 
Burton  had  been  appointed  indexer  of  the  Journal  in 
place  of  Mr.  Renaut,  who  had  resigned. 

At  this  point  the  Right  Honourable  James  Herbert 
Thewlis,  Lord  Mayor  of  Manchester,  arrived,  and  took  hie 
seat  on  the  platform. 

Mr.  Hall,  proceeding,  said  the  final  position,  the 
excess  of  income  over  expenditure,  was  a  balance  of 
£423  to  the  good.  This  was  not  much,  and  was  £60  less 
than  the  dividends  from  their  investments.  Careful 
economy  would  be  necessary,  and  the  Council  were  con- 
sidering if  they  could  not  increase  the  income  by  adverti-*  - 
ments.  Arrangements  had  been  made  for  cheques  on 
American  banks  to  be  sent  direct  to  the  Treasurer.  This 
should  be  a  decided  convenience  to  members  on  the 
other  side,  instead  of  their  having  to  obtain  paper  payable 
in  England,  and  it  was  hoped  it  might  lead  to  an  increased 
number  of  members.  The  balance  sheet  to  the  31st  Decem- 
ber, 1905.  w  ould  be  found  on  page  566  of  the  Journal,  and 
the  receipts  and  expenditure  during  the  year.     That  was 
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the  real   balance  shci  t       I  bej    bad    bei  a   M 

£1,000  during  the  v<  o  earn    forward  £1,100  in 

■   invested   in   lirst-class  securities,   and    in   the 
BUM  of  three  trustees. 

Mi.  Thomas    l'\i.ir.  moved  that  a   vote  of  thin! 
■i     to     the     Hon.    i'rr  i  iurei        He    i  ailed    atti  i 
to  the  narrowness  of  the  margin  between  the  revenue  and 
the  expenditure.      Mi     Hall  had,  he  said    referred  to  the 

onsibility   of   the   Council   with   regard    to   i iomy, 

but  be  did  not  bear  that  be  had  referred  to  the  duties 
of  members  who  valued  their  privileges  in  tin-  sha  r 
the  Journal.  Xever  mind,  Mr.  Tyrer  said,  what  was 
oalled  in  business  "  touting,  '  let  them  "  tout  "  in  a  good 
Hi-  ventured  to  say  their  duty  was  to  support 
the  Society,  and  increase  the  membership  and  revenue. 
He  proposed  a  vote  of  thanks  to  the  Hon.  Treasurer,  for 
the  work  which  he  had  done  for  them. 

Dr.  L.  Babkeland  seconded,  and  the  vote  was  passed 
with  enthusiasm. 

The  President  said  that  they  were  now  honoured  by 

the   presence   of   the    Lord    .M.iyur.   who   had   kindly    come 
to  address  them  on  thi    subject  of  their  visit. 

The  Lord  Mayor  said  that  he  knew  they  had  a  pro- 
gramme before  them  which  would  he.  at  any  rate,  an 
exhausting  tax,  not  only  on  their  physical  endurance,  but 
on  some  other  aspects  of  their  physical  capacities,  and 
therefore  he  would  only  detain  them  a  moment.  He  did 
tb  much  pleasure  that  morning,  because  during  the  year 
of  his  tenure  of  office  as  Lord  Mayorthere  had  been  visits 
paid  to  the  city  by  members  of  societies  and  members  of 
ressesof  various  classes  of  the  community,  and  it  had 
been  his  pleasure  to  receive  a  good  number,  but  of  none 
could  he  say  that  his  pleasure  had  been  greater  than  in 
receiving  that  morning,  on  behalf  of  the  city,  the  members 
of  the  Society  of  Chemical  Industry.  To  begin  with,  he 
rather  liked  the  description  of  their  Society  as  one  of 
industry,  and  as  one  of  chemical  industry.  They,  pro- 
bably, above  and  beyond  all  others,  combined  a  double 
■capacity.  In  the  tirst  place,  the  development  and 
industrial  application  of  their  researches  would  make 
for  themselves,  he  was  going  to  say,  large  fortunes  ;  many 
of  them  did,  and  were  heartily  welcome  to  them  and 
deserved  them.  In  the  second  place,  it  was  scarcely 
-ible  for  them  to  benefit  themselves  without  at  the 
same  time  benefiting  the  community.  That  was  the 
strongest  feature  of  their  Society — they  benefited  society 
by  the  tangible  means  which  contributed  to  the  develop- 
ment of  their  own  fortunes.  If  he  might  be  so  rude 
as  to  illustrate  what  he  meant,  by  the  case  of  a  gentleman 
who  seconded  the  last  resolution,  he  had  been  iden- 
tified with  "  Velox."  and  benefited  himself  to  an  enormous 
extent,  but  he  could  not  do  that  without  benefiting  others 
at  the  same  time.  He  (the  Lord  Mayor)  was  very  glad 
that  it  fell  to  him  in  his  year  of  office  to  welcome  their 
splendid  Society  of  Chemical  Industry.  He  trusted  their 
in  the  city  might  be  pleasant,  and  that  the  weather 
might  be  all  that  they  could  wish. 

The  President,  addressing  the  Lord  Mayor,  said  it 
fell  to  him.  on  behalf  of  that  Society,  to  express  to  him 
their  most  cordial  thanks  for  the  reception  which  the  city 
of  Manchester  had  given  them  on  that  occasion,  and  to 
assure  him  that  all  were  interested  in  the  city  of  Manchester 
in  respect  of  its  chemical  industries.  In  the  old  days,  the 
3  iety  owed  very  much  to  Manchester.  The  meeting  for 
forming  it  took  place  in  Manchester.  They  thanked  the 
Lord  Mayor  very  heartily  for  coming  there  that  day  to 
offer  that  welcome  on  behalf  of  the  city. 

The  Lord  Mayor  now  retired. 

The  President,  before  proceeding  to  deliver  his  presi- 
dential Address,  expressed  the  pleasure  which  it  was  to 
him  to  welcome  many  of  those  who  were  before  them. 
They  had  to  welcome  that  day  Sir  Henry  Roseoe  ;  Mr. 
Brock,  another  founder  of  the  Society,  and  another  of 
those  men  on  whom  so  much  of  the  success  of  the  Society 
had  depended  :  Dr.  Hewitt  he  had  already  referred  to  ; 
and  there  were  others,  of  whom  he  might  name  Mr.  Tyrer, 


but  there  n  'I  that  he  >■  il  irly 

.i.     rou     if  i     en nd  thai 

\i,     i   ,  Carey,     He  now  too     i  he  oppoi  i  an  I 

expressing  to  hii 

mi  the  prospect  befor  ■  I  he 

next  year  to  oome,       then  Pri    ident.    He  called  upon  .Mr. 
( ',uc\  to  respond,  on  behalf  oi  the 
own  behalf,  in  connection  with  the  office  they  had  con- 
ferred on  him.     (Applause.) 

Mi      El     i  u  i.  CAREY,   who  was  cordially  greeted,  said 
he  knew  they  wen-  as  anxious  as  himself  that  the  Pri    idenf 

should  deliver  his  Address  at  the  earliest  possible  in ul  . 

he    must,    however,    obey    that    command    by   rising    I 

saving  how  greatly  he  appreciated  the  honour  they  had 
conferred  on  him  that  day.  an  honour  he  never  had  the 
slightest  idea  was  coining  along  his  way  until  bo  had  a 
word  from  his  kind  friend  Mr.  Tyrer.  Whatever  was 
coming  during  the  next  year,  he  could  onlv  promise  one 
thing,  and  that  was.  that  as  far  as  his  smail  ability  went, 
anything  that  he  could  do  to  promote  the  interests  of  the 
Societv  should  be  done.  With  regard  to  the  founders  of 
the  Societv.  they  were  all  delighted  to  see  their  beloved 
fir-l  President  there,  to  whom  he  (Mr.  Carey)  thought  they 
might  say  that  thai  Society  owed  more  than  to  any  other 
man.  The  President  had  "mentioned  others  :  Dr.  Mond, 
Mr.  E.  K.  Muspratt,  and  Mr.  Brunner  were  invited  to 
attend  the  tirst  meeting;  Dr.  Mond  invited  Manchester 
men  like  Dr.  Schunck  and  others,  and  then  Sir  Henry 
Roseoe  invited  men  in  London,  and  the  result  they  saw 
that  day  in  one  of  the  largest  societies  that  existed.  He 
again  thanked  the  members  for  the  honour  they  had 
conferred  upon  him.  and  concluded  by  expressing  the 
hope  that  at  the  end  of  the  year  they  would  not  be  disap- 
pointed. 

PRESIDENTS    ADDRESS. 


The  President  then  read  his  Address,  the  full  text  of 
which  was  as  follows  : — 

THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 

The  time  and  place  of  this  meeting  offer  a  fitting 
opportunitv  to  take  a  retrospect  of  the  life  of  the  Society  of 
Chemical  Industry.  In  accordance  with  the  approved 
custom  of  reviewing  events,  when  some  self-imposed 
task  of  public  utility  has  been  going  on  uninterruptedly 
for  a  quarter-century,  this  should  be  the  day  on  which 
progress  is  to  be  "reported,  for  this  assemblage  of 
members  constitutes  the  twenty-fifth  Annual  General 
Meeting  of  the  Society.  Xo  place  more  appropriate 
than  Manchester  could'  have  been  chosen  in  which  to 
issue  that  report  of  progress.  It  was  in  Manchester 
that  much  of  the  work  was  carried  out  which  led  up 
to  the  formation  of  the  Society  of  Chemical  Industry. 
and  it  was  here,  for  six  years,  that  the  Journal  of  the 
Society  was  printed  and'  published.  Xot  only  is  Mr. 
Watson  Smith,  who  has  edited  our  Journal  throughout 
its  existence,  a  former  member  of  the  teaching  staff  of 
what  was  then  the  Owens'  College  of  Manchester,  but  Sir 
Henry  Roseoe,  the  distinguished  man  who  took  so  large 
a  part  in  bringing  the  Society  into  existence,  who  was  the 
first  President  of  the  Societv,  and  the  first  chairman  of 
its  Manchester  Section,  was  for  nearly  forty  years  associated 
with  Manchester,  tirst,  as  Professor  of  Chemistry  in  the 
Owens'  College,  and  afterwards  as  one  of  its  Members  of 
Parliament.  Onlv  a  few  vears  ago,  for  two  years  in  succes- 
sion, another  President  of  the  Society,  Mr.  Ivan  Levinstein, 
was  chosen  from  Manchester,  and  the  meeting  to-day  is 
the  fourth  Annual  Meeting  of  the  Society  that  has  been 
held  in  Manchester. 

The  Chemical  Societv.  founded  in  1S41,  was  3b  years  old 
when  the  Institute  of  Chemistry  was  incorporated  (1877), 
and  40  years  old  when  the  Society  of  Chemical  Industry- 
was  founded,  and  the  younger  bodies  have  become  very 
successful,  without  in  the  least  affecting  unfavourably 
the  increasing  rate  of  growth  of  the  parent  Chemical 
Societv.  This  fact  makes  it  certain  that  there  is  no 
rivalrv  in  the  purposes  of  these  Societies.  But  that  does 
not  lessen  the  interest  of  an  enquiry  into  the  distinctness 
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of  their  provinces  from  each  other,  not  perhaps  so  well 
appreciated  as  it  should  be.  Manifestly,  the  titles  of 
these  Societies  only  imperfectly  indicate  -what  differ- 
ences there  may  be.  and  not  altogether  satisfactory  is 
the  information  as  to  the  nature  of  these  differences 
which  is  to  be  obtained  by  reference  to  their  articles  of 
Association. 

First,  let  us  consider  the  titles.  To  everyone,  such 
a  title  as  Law  Society  or  Natural  History  Society 
conveys  correctly  the  notion  of  a  society  formed  for 
doing'  something  in  connection  with  law  or  natural 
history — promoting  knowledge  of  it,  as  a  matter  of  fact. 
To  call  a  Law  Society  a  I^gal  Society  would  be  felt 
to  be  the  substitution  of  a  puzzling  title  for  the  correct 
one.  So  much  objection  is  not,  however,  felt  to  the  use 
of  the  title,  Historical  Society,  although  History  Society 
would  be  preferable,  because  free  from  the  ambiguity, 
if  not  odditv,  of  calling  a  society,  historical.  The 
titles.  Chemical  Society,  Physical  "Society,  Electrical 
Society,  have,  however,  been  accepted  without  misgiving, 
and  are  now  not  to  be  changed,  even  though  they  cannot  be 
defended.  But,  at  least,  we  see  that  the  meaning  is  not 
the  impossible  one,  that  a  society  is  chemical,  but 
that  it  is  a  Chemistry  Society,  a  Society  which  is 
concerned  in  some  way  with  chemistry,  presumably  with 
its  advancement.  Between  the  titles.  Chemical  Society 
and  Institute  of  Chemistry,  no  sufficient  distinction  can 
be  drawn,  since,  as  here  used,  "  institute  "  can  scarcely 
be  differentiated  from  "  society  "  to  any  useful  extent. 

The  titles,  "  Institute  of  Chemistry  "  and  "  Society  of 
Chemical  Industry,"  are  alike  to  be  condemned,  with 
that  of  "  Society  of  Arts,"  on  the  ground  that  a  society 
is  of  persons,  and  not  of  arts  or  sciences  or  anything  else, 
as  is  seen  illustrated  in  the  titles,  "  Institution  of  Civil 
Engineers,"  of  "  Naval  Architects,"  &c,  "  Society  of 
Public  Analysts,"  &c.  The  founders  of  the  Institute  of 
Chemistry  would  indeed  have  correctly  named  it,  "  The 
Institute  of  Professional  Chemists."  had  it  not  been  for  the 
fact  that  anyone  who  is  not  registered  as  a  "  pharmaceutical 
chemist "  or  a  "  chemist  and  druggist "  is  punishable 
with  fine  should  be  style  himself  a  "  chemist."  In  the 
case.  too.  of  the  Society  of  Chemical  Industry,  such  titles 
as  "  Society  of  Chemical  Engineers  "  and  "  Society  of 
Technical  Chemists"  had  been  suggested  for  it.  That 
neither  was  adopted  was  due  mainly  to  the  recognition, 
that  it  was  not  sufficiently  comprehensive.  The  excuse 
for  giving  it  the  title,  "  Society  of  Chemical  Industry." 
is  that  this  title  came  into  existence  as  an  abbreviation 
of  "  Society  for  the  Advancement  of  Chemical  Industry," 
an  earlier  title  only  to  be  objected  to  on  account  of  its 
length,  and  for  a  defect  common  to  it  and  the  term, 
"  chemistry,"  similarly  used.  It  is  not  for  the  promotion, 
except  indirectly,  of  chemical  or  any  other  industry 
that  the  one  society  has  been  formed,  or  for  the  pro- 
motion of  chemistry  that  the  other  has  been  formed. 
It  is  for  the  promotion  of  knowledge  of  the  ways  in  which 
the  science  of  chemistry  can  be  utilised  in  the  industrial 
arts,  that  is,  in  the  arts  which  minister  to  the  needs  and 
desires  of  mankind,  that  the  one  Society  exists,  and  for  the 
advancement  of  the  science  of  chemistry  that  the  other 
Society*  exists.  This  view  of  the  matter  is  justified  by 
the  fact,  that  the  extended  title  of  the  Royal  Society  is 
that  of  being  for  improving  natural  knowledge,  and  that 
the  title  of  the  British  Association  is  that  of  being  for  the 
advancement  of  science.  We  are  apt  to  forget  that  there  is 
chemistry  itself,  and  that  there  is  the  science  of  chemistry  : 
chemistry  being  the  change  of  substances  into  other 
substances,  whilst  its  science  is  the  knowledge  of  chemical 
phenomena  and  their  relations  of  interdependence. 

Having  seen  that  the  titles,  when  liberally  interpreted, 
indicate  a  sharp  delimitation  of  the  provinces  of  the 
Society  of  Chemical  Industry  and  the  Chemical  Society, 
we  mav  look  into  the  Charters  or  Articles  of  Association 
of  the  three  Societies  for  fuller  information.  According 
to  the  Charter  of  the  Institute  of  Chemistry,  the  object 
of  that  Society  is  to  attest  by  the  certificate  given  to  each 
of  its  Fellows  and  Associates  that  he  was  admitted 
into  the  Society  only  after  he  had  proved  himself  qualified 
to  advise  concerning  the  applications  of  chemistry  to  the 
industrial  arts.  Its  object,  therefore,  marks  it  off  very 
distinctly  from   either   the   Chemical   Society    (so  nearly 


the  same  in  title)  or  the  Society  of  Chemical  Industry. 
There  must  not,  in  justice,  be  overlooked,  however,  the 
beneficial  influence  which  the  Institute  of  Chemistry 
exerts  upon  the  advancement  of  the  science  of  chemistry, 
and  of  the  knowledge  of  the  applicability  of  that  science 
to  the  service  of  man,  by  making  the  attainment  of 
efficiency  in  applying  the  science  of  chemistry  to  the 
development  of  the  arts  a  condition  for  receiving  its- 
fellowship. 

In  the  preamble  to  the  Charter  of  the  Chemical  Society, 
confirmation  is  to  be  found  of  the  correctness  of  the 
reading  of  its  title  which  was  just  now  set  forth.  It  is 
stated  in  its  charter  that  the  Chemical  Society  was  estab- 
lished for  the  general  advancement  of  chemical  science,  and 
that  it  had  till  then  pursued  that  object  by  having  dis- 
coveries brought  under  discussion  and  the  results  made 
known  to  the  public.  But  matters  become  rather  com- 
plicated by  the  circumstance  that  in  the  amplification  of 
this  statement  it  is  said  that  the  object  of  the  Society  is 
the  "  advancement  of  chemical  science,  as  intimately 
connected  with  the  prosperity  of  the  manufactures  of 
the  United  Kingdom,  many  of  which  mainly  depend 
on  the  application  of  chemical  principles  and  discoveries 
for  their  beneficial  development,  and  for  a  more  extended 
and  economical  application  of  the  industrial  resources 
and  sanatory  conditions  of  the  community."  This  may 
look  very  like  a  definition  of  the  object  of  a  society  of 

l  chemical  industry.  But  it  is  not  really  so,  and  these 
words,  giving  a  reason  why  the  real  object  of  the  Chemical 
Society  should  be  promoted  by  the  grant  of  a  Royal 
Charter,  only  express  now  the  need  which  was  then  felt, 
if  the  application  for  the  Charter  was  to  be  successful, 
of  pleading  the  commercial  utility  of  that  object  to  an 
audience  little  alive  to  the  value  of  the  cultivation  of  science 

i  for  its  own  sake.  It  has  always  been  fully  recognised 
that  the  motive  of  its  utility  is  not  the  motive  for  doing 
most  of  the  work  brought  before  the  Chemical  Society, 
but  a  still  higher  one,  little  understood  by  the  world  at 
large,  and  therefore  hardly  to  be  serviceably  expressed 
in  the  petition  for  a  charter.  Very  few  papers  on  chemistry 
in  relation  to  chemical  industry  have  appeared  in  the 
Journal  of  the  Chemical  Society,  and  on  the  occasion  when 
Henry  Deacon,  describing  himself,  with  a  purpose,  as 
"  Alkali  Manufacturer,  Widnes,"  lectured  to  the  Society,  in 
1872.  on  the  application  of  physics  and  chemistry  to  explain 
the  catalytic  conversion  of  hydrochloric  acid  and  atmo- 
spheric oxygen  into  chlorine  and  water,  he  availed  himself 
of  the  occasion  at  the  end  of  the  lecture  to  appeal  to  the- 
Society  to  try  to  attract  manufacturers  and  technological 
chemists  to  its  meetings  by  giving  them  opportunities  to 
read  papers  on  chemistry  applied  to  the  arts.  Nothing 
came  of  the  appeal,  the  Council  of  the  Society  apparently 
recognising  the  impracticability  of  admitting  such  papers 
into  its  transactions. 

But  the  objection  may  be  made  that  the  Chemical 
Society  publishes  abstracts  of  papers  on  chemistry  in 
connection  with  mineralogy,  agriculture,  and  physiology,, 
and  that  it  did,  until  April,  1886,  publish  abstracts  on 
chemistry  as  used  in  the  arts,  and  still  does  so  on  chemistry 
used  in  identifying  substances  ("  analytical  chemistry  "), 
thus  showing  its  activity  in  connection  with  the  applica- 
tions of  chemistry.  The  answer  to  this  objection  is  simple. 
The  Chemical  Society  helps  to  spread  knowledge  of  the 
applications  of  chemistry  only  as  a  means  to  advance  the 
science  of  chemistry,  just  as  knowledge  of  the  progress 
of  the  science  of  chemistry  is  seen  to  be  all-important  to 
him  who  would  successfully  apply  chemical  science  to 
the   industrial   arts. 

The  Society  of  Chemical  Industry  has  not  yet  got  a 
Charter  of  Incorporation,  but  in  its  by-laws  the  specific 
object  of  its  establishment  is  stated  to  be  "  to  advance 
applied  chemistry  in  all  its  branches."  In  connection 
with  this  definition  of  the  object  of  the  Society,  it  is  to 
be  mentioned  that  "  Society  of  Applied  Chemistry " 
was  a  title  suggested  for  it  before  its  present  one  was- 
decided  upon,  just  as  recently  there  was  the  meeting 
in  Rome,  which  called  itself  the  Sixth  International 
Congress  of  Applied  Chemistry.  The  terms  "  applied 
chemistry,"  "  applied  physics."  "  applied  mathematics," 
"  applied  mechanics,"  and  the  like,  are  too  firmly  planted 
in  the  language  of  technology  to  leave  anyone  much  hope 
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that  they  will,  within  a  reasonable  time,  fall  into  disuse, 
Nevertheless,  the  propriety  of  using  such  terms  must 
in-  seriously  called  in  question.  In  the  first  place,  we 
to  remember  that  there  is  only  one  science  of 
istry.  one  science  of  mathematics,  and  so  forth,  and 
.inly  in  the  term,  "  applied  chemistry,"  by  chemistry  is 
meant  the  science  of  chemistry.  Whether  "  applied  "  or 
not,  whether  oalled  "  analytioeJ,"  "  practical,"  or  anything 
else,  ohemistry  remains  one  and  the  same  science  still.  It 
follows,  almost  obviously,  at  least  u  dues  so  cm  rcllcction, 
that  by  "  applied  "  chemistry  is  not  meant  chemistry  at  all, 
and  that  it  is  not  an  object,  at  least  not  a  direct  object,  of 
the  Society  of  Chemical  Industry  to  advance  the  science 
of  ohemistry.  "  Applied  chemistry  "  signifies,  not  chem- 
istry itself,  but  its  applications— it  might  be  to  anything  ; 
bat,  by  convention,  applications  to  the  useful  arts 
•  n. I  manufactures.  The  Society  of  Chemical  Industry 
ems  itself  with  the  applicability,  conceived  only  or 
varified,  as  the  case  may  be,  of  the  science  of  chemistry 
to  the  arts,  and  its  object  is  to  advance  the  knowledge 
..(  how  and  when  or  where  to  apply  the  science  of  chemistry 
in  manufactures  and  other  undertakings.  In  brief,  its 
object  is  to  advance  the  scientific  knowledge  of  chemical 
technology. 

In  its  by-laws  other  objects  of  the  establishment 
of  the  Society  are  given,  but  on  examination  these 
illed  objects  prove  to  be  nothing  but  ways  and 
means  to  be  employed  in  the  furtherance  of  the  true 
object  of  the  Society.  As  there  stated,  the  second 
of  these  objects  is  said  to  be  to  afford  its  "  members 
opportunities  for  the  interchange  of  ideas  with  respect  to 
improvements  in  the  various  chemical  industries,  and 
for  the  discussion  of  all  matters  bearing  upon  the  practice 
of  applied  chemistry."  To  the  first  part  of  this  state- 
ment, the  suspicion  of  hollowness  seems  to  cling.  There 
are  those,  indeed,  numerous  enough,  who  will  give  to 
the  world  their  ideas  how  particular  industries  might  be 
improved,  and  we  can  receive  these  ideas  for  what  they  are 
tTOrth.  But  few  ideas  which  can  be  acted  upon  with  good 
promise  of  success  are  ever  given  thus  generously  to  the 
Id,  instead  of  being  worked  out  under  the  direction  of 
those  who  have  conceived  them.  Whether  or  not  that 
he  the  case,  it  is  not  to  be  supposed  that  the  Society 
of  Chemical  Industry  endeavours  to  cultivate  this  publica- 
tion of  ideas.  Then,  too,  the  words  quoted,  "  practice  of 
applied  chemistry,"  will  also  be  felt  to  have  been  not  well 
in,  especially  if  the  comments  just  now  made  upon  the 
term,  "  applied  chemistry,"  meet  with  approval.  Even 
the  substitution  of  "  practice  of  applying  chemistry  to 
the  arts,"  or  of  "  practice  of  chemical  technology," 
either  of  which  would  be  an  improvement,  would  not 
make  things  right,  for  part  of  the  difficulty  lies  in  the  use 
of  the  term  "  practice."  It  is  not  wanted  to  express  what 
is  intended,  and  it  may  convey  what  is  not  meant.  It  has 
here  an  accepted  professional  meaning  and  may 
therefore  here  suggest  that  the  province  of  the  Society 
of  Chemical  Industry  trenches  upon  that  of  the  Institute 
of  Chemistry.  The  third  object  is  said  to  be  "  to  publish 
information   upon  "   improvements,   and   so   forth. 

It  is  now  suggested  that  the  object  of  the  Society,  as 
understood  by  the  founders,  is  fully  and  more  definitely 
expressed  as  being  "  To  promote  in  everyway  the  use  of 
the  knowledge  of  how  the  science  of  chemistry  may  be 
successfully  applied  to  manufactures  and  other  industries." 
To  attain  that  object,  the  Society,  through  its  Council  and 
Committees,  endeavours  to  increase  and  diffuse  that 
knowledge,  and  to  lessen  difficulties  in  the  making  full 
use  of  it.  firstly,  by  organising  meetings  of  its  members 
to  receive  and  discuss  communications  made  to  it  con- 
cerning what  purports  to  be  an  enlargement  of  that 
knowledge ;  secondly,  by  publishing  a  journal  of  the 
proceedings  of  the  Society,  together  with  abstracts  of 
letters  patent,  and  other  publications  concerning  such 
advances  in  chemistry  as  seem  likely  to  react  upon 
industry,  and  concerning  proposed  or  actual  changes  in 
the  applications  of  chemistry  to  the  arts  ;  thirdly,  by  influ- 
encing legislation  when  it  affects  the  development  of 
chemical  industries  ;  and,  fourthly,  by  doing  such  other 
things,  as  acquiring  and  disposing  of  property,  which 
may  be  conducive  to  the  attainment  of  its  object. 

Some  possible  misconception  of  the  sense  of  this  phras- 


ing  of  the-  objei  I  of  the'  Sooiety  may  be  hi  n   antic  ipab  .1 
and  provided   for.     Men  interested  and  engaged  in  the 
pursuit  of  a  ohemica]  industry  too  often  attach  i 
to    the    word    science,   which    makes    them 
exclaim,  when  they  meet   it.  that  what   i     wanted  it  a 
"  practical  "  knowledge,  i  ompared  with  which  "scientil 
knowledge    is  oi   Bmall    account.     They   attach   a 

temptiious    comma tailing    to    scientific    knowledge, 

associating  and  even  confounding  it  with  what  is  known 
as  "book"   knowledge,   a   verbal   "  so-it-is-said "   know, 
ledge,  include-. I  along  with  other  things  in  the  equipment 
of  the  well-read  and  well-informed  man.    Such  knowli 
need  not  be,  and  usually  is  not  real  knowledge  at    ill. 

It  is  possible  for  a  man  to  be  textualfy  familiar  with  the 
contents  of  a  large  treatise  on  chemistry,  and  yet  be 
wanting  in  the  qualification  of  a  chemist.  Only  the 
practical  chemist,  to  use  the  current  term,  can  indeed  be  a 
.In  mist,  can  possess  a  scientific  knowledge  of  chemistry. 
But  not   a  few    "practical  chemists "  have   been,   in   the 

past      and     perhaps    are    still    to-day.     almost     wit] t 

scientific  knowledge,  and  without,  therefore,  any  true 
claim  to  be  a  chemist.  Their  practical  knowledge  is 
mere  experience  unenlightened  by  science.  There  may 
be  a  pile  of  it,  but  all  of  it  will  be  without  cohesion,  un- 
productive and  unprogressive.  Apart  from  his  crafts- 
manship, which  may  be  an  invaluable  acquisition,  his 
so-called  practical  knowledge  is  not  worth  consideration. 
To  convert  the  experience  of  the  practical  man,  to  convert 
in  fact  any  experience,  into  that  real,  trustworthy 
knowledge  which  is  the  true  scientific  knowledge,  the 
matter  of  that  experience  must  be  analysed  and  resolved 
into  phenomena  or  events  standing  or  occurring  in  definite 
interdependent  relations  with  each  other,  relations 
ascertained  quantitatively  to  be  such  by  trained  obser- 
vation and  experiment.  Only  those  who  handle  facts 
in  that  way  have  knowledge  of  them  available  for  develop- 
ment and  progress,  and  only  among  practical  men.  those 
who  do  handle  facts,  can  those  who  have  scientific  know- 
ledge be  found.  There  is  no  science  not  resting  on  art, 
practice,  experience.  The  concern  of  the  Society  of 
Chemical  Industry  is  that  chemical  industries  shall  be 
carried  out  with  scientific  knowledge,  instead  of  being 
dependent  solely,  as  they  have  been  and  often  are,  upon 
that   knowledge   which   is   mere  experience. 

When  "  science  "  and  "  theory  "  are  given  their  true 
sense,  the  contrasts,  "  science  and  practice,"  "  theory 
and  practice  "  lose  all  the  point  they  are  supposed  to 
have.  Theory  is  the  quintessence  of  science,  but,  unfor- 
tunately, much  base  coin  passes  for  theory.  The  utterers 
of  these  base  coin  are  nearly  always  "the  unscientific 
practical  men. 

To  repeat,  all  science  is  practical  ;  the  making  and 
extending  of  science  is  art,  and,  obviously,  so  are  its 
applications,  which,  when  the  science  applied  is  chemistry, 
are  the  concern  of  the  Society  of  Chemical  Industry. 
In  that  familiar  collocation,  "  science  and  art."  we  have, 
according  to  the  dictionary,  "  art  "  used  as  being  opposed 
to  "  science."  This,  then,  is  but  another  form  of  the 
disjunction  of  "  practice  "  from  "  science  "  or  "  theory  " 
— pseudo-science,  pseudo-theory,  that  is — to  which 
reference  has  just  been  made.  But  the  phrase,  "  science 
and  art,"  merits  more  consideration.  If  "  art  "  is  taken 
here  to  signify  the  fine  arts,  then  indeed  a  striking  con- 
trast is  offered  by  the  collocation,  "  art  "  being  the  out- 
come of  the  emotions,  of  the  aesthetic  analysis  and  estimate 
|  of  natural  phenomena,  and  "  science  "  being  the  outcome 
',  of  the  reason,  of  the  intellectual  analysis  and  measure  of 
',  natural  phenomena.  But  if  *'  art  "  is  taken  in  its  simple 
sense  of  being  ability  to  apply  the  faculties  of  mind  and 
body  to  the  achievement  of  a  desired  end,  then  any  co- 
ordination of  the  terms  "  science  "  and  "  art  "  ceases 
to  be  evident,  and  their  collocation  loses  significance. 

That  all  science  is  practical  and  comes  through  art  is 
a  proposition  least  evident,  probably,  when  it  relates  to 
mathematics,  because  the  science  of  mathematics  deals 
with  such  pure  abstractions.  But  on  consideration  it 
will  be  seen  how  great  must  be  the  mental  activity  when 
some  advance  is  being  made  in  this  science,  activity  so 
elaborate  as  to  be  only  effectively  exercised  through  the 
external  medium  of  a  calculus  of  operations.  The  man 
who  merely  "  reads  "  mathematics,  without  acquiring  the 


664 


ANNUAL  GENERAL  MEETING. 


[July  31.  1906. 


mental  aptitude  or  skill  to  extend  either  the  science  or  a 
knowledge  of  its  applicability  in  aid  of  other  sciences, 
is  no  mathematician,  though  there  are  many  such  vain 
manipulators  of  symbols  who  pass  as  such.  Coming  to 
our  own  science  of  chemistry,  we  know  that  progress 
in  that  science  can  only  occur  either  through  incidental 
or  chance  discovery,  or  by  mental  activity  in  imagining, 
from  what  is  known  of  chemistry,  the  possible  existence 
of  what  is  as  yet  no  part  of  the  science,  and  then  putting 
this  imagining  or  conception  to  the  test  of  experiment, 
is  to  incidental  or  unpremeditated  discovery,  which  is 
far  more  frequent  as  well  as  far  more  valued  than  predicted 
or  anticipated  discovery,  it  is  not  only  necessarily  the 
result  of  working  in  the  laboratory,  but  it  is  also  dependent 
upon  the  working  knowledge,  "  practical "  knowledge, 
scientific  knowledge,  of  the  discoverer,  through  which  alone 
he  is  enabled  to  recognise  the  discovery  for  what  it  is. 
All  advancement  in  the  science  of  chemistry  is  therefore 
the  result  of  and  dependent  upon  the  mental  and  physical 
practice  of  an  art.  There  can  be  a  treatise  on  the  art  of 
chemical  discovery,  just  as  there  can  be  one  on  the  art 
of  wood-carving,  and  in  either  case,  the  success  of  the 
treatise,  in  making  a  man  into  a  discoverer  or  into  a  wood- 
carver,  will  depend  upon  his  previous  possession  of  the 
requisite  ability  of  mind  and  sense. 

That  progress  in  the  knowledge  of  how  to  use  the 
science  of  chemistry  for  industrial  purposes  is  dependent 
upon  the  practice  of  an  art,  will  be  at  once  admitted 
— too  readily  admitted,  in  fact ;  for  it  should  not  be  for- 
gotten how  largely  the  activity  in  that  practice  needs  to 
be  mental  activity.  In  extending  the  science  of  chemistry 
by  laboratory  research,  the  chemist,  for  the  most  part, 
does  his  own  manual  work,  whereas  the  chemist  in  the 
works  still  more  frequently  leaves  all  manual  operations, 
in  the  carrying  out  of  his  ideas  as  to  applying  chemistry 
to  a  manufacturing  process,  to  the  artisans  he  has  about 
him,  men  of  experience  and  skill,  but  with  very  little 
scientific  knowledge.  There  is  no  such  difference  as  is 
implied  by  "  scientific  "  and  "  practical  "  between  the 
chemist  in  the  research  laboratory  and  the  chemist  in 
the  works,  except  as  to  object  and  what  that  entails. 
The  one  is  no  more  and  no  less  a  practical  man  than  the 
other :  the  one  works  at  the  chemical  art  of  extending 
the  science  of  chemistry,  the  other  at  the  chemical  art  of 
applying  the  science  to  effect  useful  ends ;  and  in  both 
cases  the  art  depends  upon  the  scientific  knowledge  of 
the  worker.  The  object  does  indeed  make  a  great  differ- 
ence in  the  art  in  the  one  case  from  that  practised  in  the 
other.  The  need  for  inventiveness,  for  ingenuity,  seems 
often  to  be  much  greater  in  the  case  of  the  works  chemist 
than  in  that  of  the  laboratory  chemist.  Hence,  the  satis- 
faction felt  by  many  "  practical  "  men  in  thinking  of 
the  works  chemist  as  a  chemical  engineer,  and  hence  also 
the  assertion  he  makes  that  the  object  of  the  Society  of 
Chemical  Industry  is  essentially  chemical  engineering. 
But  this  greater  call  for  ingenuity  is  surely  more  imaginary 
than  real.  What  difference  in  kind  is  there,  it  may  be 
asked,  between  the  inventiveness,  the  ingenuity,  the 
engineering  skill  of  a  Moissan  in  preparing  fluorine  or 
in  distilling  the  most  refractory  metals,  and  that  shown 
by  a  Solvay  and  a  Mond  in  applying  the  knowledge,  that 
common  salt  and  sal  volatile  can  change  together  into 
soda  and  sal  ammoniac,  to  the  successful  manufacture 
of  these  products  ?  And  who  will  maintain  that  the 
chemist  needs  in  one  pursuit  much  more  knowledge  of 
physics  and  of  the  useful  arts  than  he  does  in  the  other  ? 

The  undoubted  difference,  which  does  exist  between 
the  two  pursuits,  lies  in  this  :  the  chemist  engaged  in 
technological  pursuits  must  be  economical,  putting  the 
consideration  of  profit  and  loss  before  all  else,  and  must, 
therefore,  work  upon  a  large  scale  and  eons'der  the  relative 
cost  of  materials,  apparatus,  power  and  its  supply,  skilled 
labour  and  attendance,  handling  and  carrying  of  materials, 
disposal  of  noxious  and  other  by-products,  and  several 
matters  besides.  The  chemist  occupied  with  the  exten- 
sion of  the  boundaries  of  science,  in  making  scientific 
discoveries,  need  pay  very  little  attention  to  economy 
of  cost  in  relation  to  quantity,  having  other  more  pressing 
interests  in  view,  and  the  knowledge  that  the  outlay  is 
made  almost  always  once  for  all.  There  is  only  one 
economy  that  presses  on  him,  as  it  does  also  upon  the 


chemist  in  the  factory ;  the  economy  of  his  own  tin* 
To  L'ain  this  economy,  he  works  on  a  very  small  scali 
because  quantity  of  the  product  is  of  little  moment,  il 
perfect  isolation  and  the  scientific  testing  of  its  uatui 
alone  beinc  important. 

This  difference  between  the  two  pursuits  is  indee 
great,  and  therein  is  to  be  found  the  reason  for  the  comin 
into  being  of  the  Society  of  Chemical  Industry.  Bu 
before  dealing  with  that,  it  is  to  be  pointed  out  that  tb 
matter  of  profit  and  loss  is  one  which  falls  fully  within  th 
definition  already  given  of  the  object  of  the  Societ 
of  Chemical  Industry.  The  question  of  profit  and  los 
in  an  industry  with  an  essentially  chemical  basis,  fine 
its  solution  in  the  choice  of  the  chemical  processes,  an 
in  the  choice  of  the  plant  best  fitted  to  carry  out  thes 
processes.  That  choice,  at  its  best,  will  vary  from  tim 
to  time  with  the  advancing  knowledge  of  the  possibi 
and  actual  applicability  of  chemistry  to  the  industr 
concerned,  and  with  the  facilitation  of  the  use  of  thsi 
knowledge. 

Before  the  subject  of  the  character  of  technologic; 
pursuits  is  left,  it  may  be  of  interest  to  say  soniethin 
about  the  significance  of  the  terms,  "  chemical  engineer 
and  "  chemical  engineering."  That  of  "  engineering  " 
one  and  the  same  in  origin  with  "  ingenuity,"  and  iniplit 
fundamentally,  the  art  or  faculty  of  discovering  or  invemi 
ing  means  to  accomplish  an  end,  not  obviously  attainabl 
in  known  ways,  engineering  standing  towards  ingenuit 
in  much  the  same  relation  as  science  stands  to  knowledge 
That  being  so,  to  regard  the  term,  "  chemical  engineer, 
as  signifying  nothing  more  than  one  skilled  in  the  coi 
struction  of  chemical  plant,  is  to  take  an  altogether  tc 
limited  view  of  it,  and  therefore  an  erroneous  one.  The] 
may  be  sufficient  objection  to  the  use  of  this  term,  becaus 
of  its  being  often  misunderstood,  like  the  terms,  "  chemist 
and  '*  engineer,"  themselves,  but  otherwise  the  titl< 
"  chemical  engineer,"  would  be  much  to  be  commendec 
as  being  a  full  and  comprehensive,  logical  and  distinctiv 
one,  which  cannot  be  said  of  the  term,  "  applied  chemist. 

After  what  has  now  been  said  in  explanation  and  i 
order  to  remove  misunderstandings  due  to  loose  concer 
tions  of  the  meanings  of  terms,  it  is  hoped  that  th 
definition  of  the  object  of  the  Societ}'  which  has  bee 
here  offered  as  a  desirable  revision  of  that  contained  i 
the  by-laws,  will  be  unanimously  accepted  and  adopte 
in  the  wording  of  the  new  Charter  of  Incorporatioi 
It  reads  thus :  "  The  object  of  the  Society  of  Chemic: 
Industry  is  to  promote  in  every  way  the  use  of  the  know 
ledge  of  how  the  science  of  chemistry  may  be  success 
fully  applied  to  manufactures  and  other  industries. 
It  is  surely  a  matter  of  supreme  importance  that  the  objec 
of  a  movement,  which  has  resulted  in  the  establishmen 
of  a  great  institution  like  the  Society  of  Chemical  Industr} 
should  be  clearly  laid  down  and  apprehended. 

Coming  now  to  the  history  of  the  making  of  the  Societ; 
of  Chemical  Industry,  we  learn  that,  in  1879,  Mr.  Joh, 
Hargreaves,  of  YV'idnes,  was  inspired  with  the  though 
of  starting  in  Widnes  a  chemical  society  on  lines  simila 
to  those  of  the  Tyne  Chemical  Society,  which  was  ai 
association  of  managers  and  chemists,  not  to  be  con 
founded  with  the  Newcastle  Chemical  Society.  Th 
first  recorded  meeting  to  discuss  this  scheme  took  plac 
on  November  21st,  1879,  in  Widnes.  Other  meeting 
followed,  and  the  adhesion  of  such  men  as  James  I 
Muspratt,  Ferdinand  Hurter,  Douglas  Herman,  anr 
George  E.  Davis  was  obtained.  The  scheme  was  quickl; 
enlarged  to  be  that  of  a  society  for  South  Lancashirt 
and  a  meeting  was  called  in  Liverpool,  in  January,  188(1 
to  consider  rules  and  organisation,  with  Dr.  Ludwij 
Mond  in  the  chair.  The  Committee  appointed  by  tha 
meeting  met  in  Manchester,  on  the  invitation  of  Prof 
H.  E.  Koscoe  (Sir  Henry,  as  he  was  to  be),  on  April  19th 
1880,  and  became  a  nieniorable  one.  Even  before  thi 
actual  meeting,  the  movement  was  set  going  by  whicl 
the  formation  of  a  Lancashire  Chemical  Society  was  t< 
be  superseded  by  that  of  the  Society  of  Chemical  Industry 
This  was  done  by  Mr.  Eustace  Carey's  proposing  to  Si 
Henry  Roscoe  the  formation  of  a  Society  of  Chemica 
Engineers,  and  obtaining  from  him  his  approval  of  thi 
project.  After  the  already  existing  Committee  hat 
reported  to  the  meeting  what  it  had  been  doing  ant 


i.  i»uai 


IlNNUAL  GENERA!  mkkting. 


065 


bad   expn  iko    furthi  r 

Willi  the  scheme  for  i  i  ho  I  ,ancn   hire  Chi 

mil  rop  irl    had    been   adopted 

■  I       I  initiated    tho   new   order   of 

things,  at  the  suggestion,  lie  said,  of  Mr.   II.   L.   Pattiason, 

of    N'owcastlo-on-Tyne,    by    proposing,     Dr.     D.     B. 

II    ..ilt.    of    Manchester,    seconding,   "that    a  commi 

ippointed  to  consider  the  question  <>f  the  formation 
of  a  socioty  for  i  In-  promotion  of  tho  application  of  chemical 
manufactures."  Tho  proposal  was  unanimously 
adopted,  after  Dr.  Mond  had  urged  the  desirability  of 
making  it  clear  by  the  name  i"  be  given  to  the  Soi 
ih.it  its  basis  was  not  local  but  co-extensive  with  the 
whole  of  th<>  United  Kingdom,  and  that  its  object  related 
itly  to  applied  chemistry.  It  was  also  suggested  by 
Dr.  Vngus  Smith  that  its  ol  j.-.-t  should  be  concerned 
the  whole  field  of  manufacturing  chemistry,  and  by 
Mr.  .1.  F.  Allen,  of  Manchester,  that  it  should  also  take 
in  calico  printing,  metallurgy,  and  other  industries  in 
which  chemistry  played  a  part.  Here,  then,  we  see  tho 
»copo  of  the  new  Society  fully  drafted,  for  we  may  take 
it  [or  certain  that  in  extending  its  reference  beyond 
units  of  Lancashire  and  its  industries  to  those  of 
the  whole  of  the  United  Kingdom,  the  intention  of  Dr. 
Hond  and  the  others  was  to  prevent  the  future  Society 
heme  restricted  to  any  one  locality  or  limited  to  some 
only  of  the  industries  to  which  the  science  of  chemistry 
is  applicable.  Mr.  Hargreaves,  who  had  worked  so  well 
in  setting  the  stone  rolling  within  this  county  of  Lancaster, 
handed  over  at  this  meeting  his  secretarial  office  to  .Mr. 
G.  E.  Davis,  then  of  Manchester,  who  for  two  sessions 
was  to  act  with  such  advantage  to  the  young  Society  as 
the  Society's  honorary  General  Secretary. 

During  the  year  intervening  between  this  meeting  and 
the  meeting  in  London  which  inaugurated  the  Society,  Sir 
Henry  Koscoe  brought  his  wisdom  and  power  as  an 
niser  and  his  knowledge  of  matters  and  men  to  bear 
upon  making  the  birth  of  the  Society  the  brilliant  event 
which  it  turned  out  to  be.  It  would  be  ungrateful  to 
overlook  the  services  of  the  Committee,  composed  of 
•  s.  J.  Fenwick  Allen.  J.  Brock,  J.  Campbell  Brown, 
J.  H.  Crossley.  Alfred  K.  Fletcher,  J.  C.  Gamble,  H. 
Gaskell.  jnn..  Jno.  Hargreaves,  YV.  D.  Herman,  D.  B. 
Hewitt.  F.  Hurter,  L.  .Mond,  J.  L.  Muspratt,  F.dward 
Schunck,  Angus  Smith,  Frank  Spence,  Peter  Spence, 
and  T.  K.  Thorpe  (three  of  whom  and  the  son  of  a  fourth 
were  to  become  Presidents  of  the  Society).  The 
Society  must  for  ever  feel  gratitude  to  that  Committee, 
but  the  fact  is  on  record  that  they,  at  a  very  early  date 
and  repeatedly  afterwards,  placed  matters  largely  in  the 
hands  of  their  chairman,  Sir  Henry  Roscoe,  and  thus 
imposed  upon  him,  and  upon  Mr.  George  E.  Davi>.  a 
considerable  amount  of  work  and  responsibility.  The 
minutes  of  the  meetings  of  the  Committee  held 
between  that  date  (April  19th,  1S80)  and  that  of  the 
inauguration  of  the  Society  (April  4th,  1881)  testify 
to  the  thoroughness  with  which  Sir  Henry  Koscoe 
iarged  the  obligations  he  had  accepted.  No 
one.  again,  was  more  regular  in  attendance  at  these 
numerous  meetings  than  Mr.  Carey,  whose  definition 
of  the  object  of  the  proposed  Society,  as  adopted  at  the 
Manchester  meeting,  soou  again  came  under  consideration. 
namely,  at  the  meeting  in  Liverpool,  a  week  after  tho 
Manchester  meeting,  when  it  was  considered  along  with 
several  other  suggested  definitions,  from  among  which 
it  was  selected  and  again  unanimously  approved  and 
adopted.  Later  on,  the  attempt  was  made  to  expi 
within  the  title  to  be  given  to  the  Society  the  purpose 
of  its  formation,  but  the  words,  "  advancement  of  chemical 
industry,''  thus  used,  are  wanting  in  the  clearness  and 
exactness  of  the  words  of  Mr.  Carey's  original  motion. 
namely,  "'  promotion  of  the  application  of  chemical  science 
to  manufactures."  which  can  only  be  improved  upon  by 
stituting  "industries"  for  "manufactures,"  and 
making  one  or  two  additions. 

The  Society  was  inaugurated  in  London  on  April  4th, 
1881,  at  the  rooms  of  the  Chemical  Society,  Burlington 
House  ;  a  full  report  of  the  proceedings  is  given  in  an 
appendix.  Sir  Henrv  Roscoe  was  elected  President; 
the  late  Sir  Frederick  Abel,  the  late  Sir  Lowthian  Bell,  Mr. 
F.  H.  Gossage,  the  late  Dr.  G.  D.  Longstaff,  Mr.  E.  K. 


Muspratt,  the  late  Mr.   Hugh  ]  Dr.  W.  H. 

ii.   tho  lati 
Smith,  the  late  Mr,  Walter  Wi  Idon,  I  \\ . 

Williamson,    and    the   late    Dr.     I 

dents ;  and  a  "  i  lommit  tee,1  Sir  U  m. 
Mraey,   Mr.    Uexand  i               .  Sir    Wm    ■ 

i  .i  :li  mi,  the  late  Mi    i '        l  *.  D.  B.  Hi 

Mr.  David  Howard,  the  late  Mr.  Jami     ■  ,  Mr.  John 

Spiller,  the                   Sprengel,  the  late  Mr.  Henry   i 

jun.,  and  Mr.  Philip  Worsley.      I  Rider' 

waa  hon.  treasurer;    Mr.  Thos.  Tyrer  was  boa,  Metro- 

iry  j      Mr.     I  ::>-\.    hon.    Northern 

tary;    Dr.   Ludwig  Mond.  hon.    ,  irv . 

and  Mr,  George   E.   Davis,  hon.  general  secretary. 

The  present  occasion  does  not  give  time  for  recounting 
tho    services    rendered    to    the    Soeii  main     ol    the 

bearers  of  these  names,  and  the  important  iniluence 
which  they  have  exerted  over  the  progress  of  chemistry 
and  of  its  applications  to  the  arts. 

The  Society  has  made  a  most  gratifying  progress  in 
the  number  of  its  members.  Beginning  with  2'.*~  when 
founded,  it  is  now  about  four  and  a  half  thousand.  At 
the  date  of  the  first  Annual  Meeting,  the  number  had 
risen  to  1140.  In  the  early  life  of  the  Society  after  that 
date,  tho  annual  increase  was  more  than  -Jimi;  in  1SS4 
it  was  even  400,  but  this  rate  slowly  subsided  to  such 
an  exteut  that  the  total  increase  for  the  five  years,  1893-7, 
was  only  245.  The  number  then  rose  again  more  rapidly 
with  each  year,  though  not  uniformly,  but  since  that 
year  the  average  annual  increase  has  been  146 — a  remark- 
able number,  it  will  be  admitted,  particularly  when 
consideration  is  given  to  the  fact  of  the  large"  annual 
loss  by  death  and  defection  in  so  numerous  a  body  which 
has  to  be  made  good  before  any  increase  can  be  shown. 
The  greater  rate  of  growth  within  the  last  decade  or  so 
expresses  the  accession  of  strength  consequent  upon 
the  opening  of  Sections  of  the  Society  in  the  United 
States  and,  though  as  yet  to  a  much  less  decree,  in 
Canada  and  Australia.  It  must  not  be  overlooked, 
however,  that  the  Society  had  already  a  considerable 
number  of  members  in  America  before  the  New  York 
Section  was  formed. 

Another  interesting  comparison  of  the  rate  of  growth 
in  the  numbers  of  the  Society  may  be  made.  In  lssn 
there  were  2270  members  ;  in  1900,  fourteen  years  later, 
there  were  half  as  many  again,  namely,  3460 ;  now, 
there  are  nearly  double  as  many  as  in  1886,  namelv, 
4450,  through  the  addition  of  nearly  1000  within  the 
last  six  years.  Apart  from  the  great  expansion  in 
America  and  elsewhere  abroad,  the  Society  has  hardly 
crown  in  numbers  in  the  British  Isles  since,  say,  1886. 
In  these  islands  the  membership  was  distinctly  higher 
in  the  year  1000  than  it  is  now.  ( )nly  the  London  Section 
and  the  Yorkshire  Section  show  a  noticeable  enlargement 
since  1886,  and  no  falling  off  from  the  numbers  of  the  year, 
1900.  It  would  be  well  if  we  could  know  exactly  why 
this  is.  and  were  able  to  assure  ourselves  that,  collectively 
and  individually,  we  none  of  us  are  to  blame  for  this 
stagnation  in  local  growth.  A  table,  showing  both  the 
change  in  the  number  of  the  members  in  every  year 
and  in  different  localities,  prepared  with  the  kind  assist- 
ance of  the  General  Secretary,  is  appended  to  this  Address. 

Throughout  its  life  the  Society  has  been  dependent 
wholly  upon  the  modest  subscriptions  of  its  members 
and  the  sale  of  its  Journal.  In  thus  receiving  the  total 
neglect  of  benefactors,  it  has  been  unlike  most  of  the 
institutions  which  are  subserving  great  general  interests, 
even  the  Chemical  Society  having  received  donations 
and  legacies  which,  apart  from  its  endowment  for  research 
purposes,  amount  to  some  £4730,  with  no  yearly  item  of 
rent  to  meet  out  of  its  income.  Notwithstanding  the 
fact  of  having  been  left  to  its  own  resources,  the  Society, 
under  the  healthy  administration  of  its  affairs  which  it 
has  experienced,  neither  parsimonious  nor  too  liberal, 
can  show  to-day  invested  funds  little  inferior  in  amount 
(  to  those  of  the  Chemical  Society  when  research  and 
other  endowments  are  not  included.  It  must,  however, 
not  be  forgotten  that,  but  for  the  interest  on  its  invest- 
ments in  the  past,  the  Society  would  have  had  a  balance 
sheet  for  1905  showing  expenditure  a  little  in  excess 
of   income,    not   including   in   this,    of    course,    life   com- 
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position  and  entrance  fees.  Tn  18S4.  before  the  Society 
had  funds  to  invest,  this  event  actually  did  occur.  At 
present,  there  are  121  members  of  the  Society  who  have 
paid  the  composition  fee.  which  until  1894  was  £15,  and 
since  then  has  been  £20. 

•Jne  characteristic   of  the   Society  is  that   by  its  con- 
stitution   it     is    divided    into    local    Sections.     Another 
hardly  less  significant   character  is   the   diversity  of  the 
several    pursuits   in   which    its    members    are    interested. 
Let  us  consider  this  character  first.    It  is  a  tradition,  that 
among  the  earlier  notions  of  what  such  a  Society  as  ours 
should   accomplish   was   that  it   was   to    serve    to    bring 
together  men  engaged  in  the  conduct  of  the  applications 
of  chemical  science  with  those  who  devote  their  powers 
to    developing    the    science    itself.     Desirable,    however, 
as  that  service  undoubtedly  is,  and    effective    as   it  may 
prove  to  be  in  benefiting  these  two  orders  of  members, 
it  is   surely   one   quite   subordinate   to   that   of   drawing 
men  together  who  are  occupied  with   different  applications 
of    chemistry.     Inventiveness    is    the    foremost    qualifi- 
cation for  success  in  any  progressive  industry.     Keenness 
of  observation,   receptivity  for  novel  ideas,   imaginative 
power,    the   possession   of   all    these    being   assumed — for 
that  assumption  is  indispensable — where  shall  a  man  so 
qualified  best  turn  when  he  would  develop  by  his  inven- 
tiveness an  industry  in  which  he  has  interest  and  training  ? 
Indisputably,  he  must  turn  to  the  experience  reported,  in 
the   conversation   and   writings   of   others   engaged   upon 
problems  like  his  in  principle,  but  unlike  them  in  the  field 
of  the  operations  to  which  thev  relate.     It  is  true  that  the 
association  of  men  concerned   with  the  same  or  almost 
the   same   industry   must    be   conducive   to   much   good, 
and  have  great  attractions,  and  the  Society  serves  excel- 
lently for  the  purpose  of  thus  associating  those  having 
the  same  or  closely  kindred  pursuits  and  interests.     It  is 
evident  also  that  the  existence  of  several  specific  societies 
indicates  what   a  great  desire  there  is  for  opportunities 
for   closer   intercourse   and    fuller    consideration    of    par- 
ticular    interests    than    a    society    more    comprehensive 
is  supposed  to  be  in  a  position  to  afford.     But  to  what- 
ever extent   the   Society   of   Chemical   Industry   may   be 
thought    to    serve   this  end   sufficiently   or  to  fall   short 
of  doing  so  when  compared  with  the  working  of  a  specific 
association,   this   purpose,   like   that   just   referred   to,   is 
of   quite    minor    importance    when    compared    with    the 
possibilities  for  effecting  great  things  which  membership 
of  the  Society  offers  by  affording  opportunities  for  inter- 
change of  knowledge  and  ideas  between  chemical  engineers    ] 
more  or  less  widely  separated  in  the  nature  of  the  chemical 
industries    which    they    are    severally    advancing.     The 
subject    cannot    receive    further    notice    on    the    present    ' 
occasion,   but   recognition   of   this   aspect   of   the   unique    j 
character  of  the  Society,  as  promising  more  than  anything 
else  to  favour  invention  and  in  that  way  to  advance  chemical 
engineering,    calls   for   the   utmost    attention,  when   con- 
sidering the  value  of  the  Society  to  its  members  and  to 
the  cause  of  chemical  technology.     It  will  be  seen  that, 
from  this  point  of  view,  the  highest  value  of  membership 
of  the  Society  is  only  obtainable  by  those  members  who 
seek  to  find  something  of  interest  in  all  parts  of  the  work 
of  the  Society.     He  who  confines  himself  to  the  discussion 
which  his  own  subject  receives  in  the  proceedings  of  the 
Society  is  throwing  away  the  best  part  of  the  advantages 
which   membership  offers  him. 

The  advantage  to  the  whole  Society  and  to  each  of  its 
members  of  having  as  much  as  possible  of  its  business 
conducted  at  different  centres  by  dividing  off  the  Society 
into  Sections  is  sufficiently  obvious  to  call  for  little 
comment.  Meeting  together  with  a  frequency  impossible 
for  those  widely  separated  by  distance,  the  members  of 
a  Section  have  the  opportunity  of  chancing  upon  sug- 
gestions for  invention  in  their  own  industry  to  which 
procedure  in  other  industries  now  and  again  gives  rise. 
Rarely  as  it  must  happen  that  any  fruitful  suggestion 
is  thus  obtained,  the  chance  of  it  may  be  of  unexpected 
value.  Another  and  much  more  obvious  advantage 
is  the  extension  given  by  the  meetings  of  Sections  to  the 
opportunity  for  the  discussion  of  papers.  These  dis- 
cussions at  meetings  may  be  not  only  of  value  in  bringing 
out  more  clearly  the  points  of  a  communication  made 
to    the    meeting,    but   help   to   make   the   meeting    more 


attractive  and  serve  to  show  sympathy  with  the  authoi 
of  the  communication  in  the  trouble  he  has  taken  to  make 
it.  Those,  however,  who  take  part  in  the  discussion  can 
seldom  be  other  than  those  specially  informed  on  the 
subject,  and  yet  it  is  the  suggestiveness  of  the  paper  and 
its  discussion  to  the  members  present  who  are  not  engaged 
in  that  branch  of  chemical  industry  which  promises  tc 
be  of  more  consequence  than  anything  it  can  be  to  those 
who   are   themselves   engaged  in  that   branch. 

Thirteen  Sections  of  the  Society  have  been  formed,  the 
names  of  which,  taken  in  the  order  of  the  dates  of  theii 
formation,  are  London,  Liverpool,  Manchester,  Newcastle. 
Birmingham.  Scottish.  Nottingham,  Bristol,  Yorkshire. 
New  York.  Canadian,  Sydney  (N.S.YV. ),  and  New  England. 
The  limits  of  this  Address  preclude  the  attempt  to  give 
some  account  of  each  of  these  Sections.  They  havt 
show-n  widely  differing  degrees  of  vitality.  This  Section 
of  Manchester  has  all  along  been  a  very  vigorous  one. 
Its  first  meeting  occurred  on  February  6tb,  1883.  London, 
from  the  density  of  the  distribution  of  members  within 
the  Section,  and  because  of  its  many  chemical  industries, 
could  not  fail  to  prove  to  be  the  largest  of  the  Sections 
in  the  United  Kingdom,  but  its  output  of  papers  is  noti 
quite  so  great  as  it  seems,  because  of  the  fact  of  its  receiv- 
ing more  papers  from  beyond  its  limits  than  do  any  o) 
the  other  Sections.  Through  no  fault  of  its  own  or  oi, 
the  Society,  this  Section  is  not  infrequently  taken  tc 
be  the  Society  itself,  owing  to  the  fact  that  the  head- 
quarters of  the  Society  are  also  in  London,  and  that  the 
constitution  of  the  Society  is  imperfectly  apprehended 
by  the  public,  but  also  due  to  the  prominence  it  acquires 
through  its  great  activity. 

The  value  of  being  members  of  the  Society  of  Chemiea 
Industry,  within  a  local  Section,  over  that  of  being 
members  of  an  independent,  self-contained  local  society  . 
is  that  a  Section  of  the  larger  Society  has  assurance  of  i 
longer  and  much  fuller  life,  in  that  it  is  not  wholly  depen- 
dent upon  its  own  efforts,  as  is  a  local  society,  and  is  no1 
confined  within  the  limits  of  its  own  powers.  It  finds 
in  the  Society  of  which  it  is  a  part,  the  means  of  making 
known  to  a  ver\-  much  larger  body  than  itself,  what  it 
is  doing,  and  in  return  receives  and  is  influenced  largely 
by  what  is  being  done  in  the  other  Sections  of  the  Society 
"  Local  centre  "  is  not  a  good  and  logical  expression 
but  it  is  nevertheless  one  which  is  peculiarly  well-littei 
to  indicate  at  once  what  a  local  Section  of  the  Societj 
is,  as  compared  with  a  self-contained  local  society,  sinct 
each  Section  becomes,  in  a  very  real  sense,  the  centre 
for  itself  of  the  whole  Society,  shining  its  light  upon  al 
parts  of  it.  and  in  return  being  itself  illumined  by  them 
It  is  indeed  hard  to  imagine  the  case  of  a  local  Sectior 
which  would  not  find  far  more  loss  than  advantage  ir 
cutting  itself  adrift,  in  order  to  form  itself  into  an  inde- 
pendent association,  even  though,  as  is  the  fact,  oceans 
may  separate  it  from  some  of  the  other  Sections.  Toe  j 
important  to  be  passed  over  without  comment,  notwith- 
standing the  need  for  brevity,  is  the  spread  of  the  Societj 
into  the  United  States  of  America  to  such  an  extent  a.- 
to  have  led  to  the  formation  of  two  Sections  there,whicl 
include  1350  members.  A  corresponding  growth,  rapidli, 
increasing,  in  Canada  and  Australia  has  led  to  the  forma- 
tion of  a  Section  in  each  of  those  countries.  Not  to  dwel 
upon  the  evidence  of  international  amity  which  the 
existence  of  these  Sections  affords,  the  evidence  it  alse 
affords  of  the  estimation  in  which  the  Society  is  helc 
abroad  is  such  as  ought  to  induce  many  in  this  countrj 
to  recognise  the  probable  advantage  to  themselves  oi 
joining  the  Society. 

The  government  of  the  Society  is  at  present  regulatec 
by  by-laws,  which  can  be  amended,  after  due  notice 
has  been  given,  at  any  general  meeting  of  the  Society 
but  it  is  hoped  that  the  Society  may  soon  have  a  Roya 
Charter  to  work  under,  and  to  secure  for  its  recom 
mendations  even  greater  consideration  in  legislatioi 
and  other  public  matters  than  the}'  have  already  received 
Only  two  of  the  offices  of  trust  and  responsibility  in  th< 
Society  can  ordinarily  be  filled  for  any  long  period  by  the 
same  persons,  namely,  those  of  the  Hon. Treasurer  and  Hon 
Foreign  Secretary,  although  there  are  means  provided  b\ 
which  the  services  of  those  who  have  filled  them  may  b< 
recovered,  should  a  year's  interval  have  shown  that  thi 
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,  ill  of  such  persons  to  office  is  to  be  desired  in  the  interest! 
I  the  Society.  In  this  connection,  one  of  the  noteworthy 
, .mt<  in  the  constitution  of  the  Council  is  that  tho  fact 
:'  having  been  President  of  the  Society  confers  no  quali. 

ation  to  have  a  |ierinnncnt  place  "ii  the  (  otincil.  Why 
lOilld  ii  !  Since  the  Council  is  appointed  t"  administer 
h-  affairs  of  the  Society  to  the  best  advantage,  every 
.-tuber  of  it  should  have  been  elected  on  the  sole  pi d 

tin'  superior    fitness  for  office  which  he  is  believed  to 

Another  noticeable  point  in  the  ..institution  of  tho 
Miiu-il  is  that  the  Chairmen  and  the  Honorary  Secretaries 
'all  the  Sections  are,  •  oflicin,  members  of  the  Council, 
id  that,  hs  far  ns  practicable,  Bpecial  facilities  an- 
haded  for  securing  t h.-ir  presence  at  its  meetings,  and 
r  letting  their  opinions  and  advice,  when  they  are 
i   to  be  absent. 

I'lic    work    done    by    the    Council    and    by    its    various 

iniiiuttivs   is   and   always   has   been    very    considerable. 

ridence  of  tins  may  be  obtained  by  reference  to 

3  annual  Keports  as  they  have  appeared  in  the  Journal 

the  Society. 

Meetings  of  the  whole  Society,  as  distinguished  from 
ie  many  which  arc  held  by  its  various  Sections,  that  is, 
»•  Society's  General  Meetings,  arc.  almost  of  necessity, 
in  event*,  there  being  usually  in  one  year  only  the 
nmial  Meeting  itself  ;  tins  year  there  happens  to  have 
-.-a  Another  t"  consider  the  application  for  a  Royal 
barter.  The  General  Meeting  held  in  London  in  June, 
-s|.  uas  not  only  remarkable  as  being  the  lirst  one.  but 
so  for  the  importance  of  the  papers  read  before  it. 
lie  next  General  Meeting  was  not  only  the  First  Annual 
and  occupied  with  important  papers,  but  it  has 
ist  now  the  interest  attaching  to  it  of  having  been  the  first 
enera!  Meeting  held  in  Manchester.  The  nineteenth 
i  nnual  Meeting  is  memorable  for  having  been  the  first  to 
s  held  under  an  American  President,  Professor  Chandler  : 
ie  twenty-third  for  having  been  held  in  New  York  : 
ad  the  twenty-fourth  for  having  had  as  its  President 
tothcr  American    member,   Dr.   Nichols,  of   New   York. 

may  be  of  interest  to  mention  that  the  reading  of  papers 
luded  from  the  business  of  the  second  Annual 
[eating  and,  with  the  exception  of  the  fourth  Annual 
beting,  papers  have  not  since  been  read  at  General 
[eatings.  'This  seems  to  be  the  only  suitable  plan,  so 
the  Society  has  its  Sectional  Meetings  for  the 
Ming  of  papers. 

The  Society  started  with  four  Honorary  Secretaries,  of 
'horn,  one  of  the  founders.  Dr.  Mond,  the  Foreign  Seere- 
iry.  still  tills  that  office,  to  the  great  benefit  of  the  Society, 
t  the  second  Annual  Meeting  ( 1S83)  Mr.  George  E. 
•avis,  another  of  the  founders,  who,  as  General  Secre- 
irv,  had  been  of  the  greatest  service  in  putting  the 
ociety  into  shape  and  working  order,  retired  from  that 
ind  was  made  a  Vice-President.  At  about  the 
inie  time,  the  honorary  offices  of  Northern  and  Metro- 
olitan  Secretaries,  having  become  superfluous  by  the 
■rotation  of  Sections  in  London.  Liverpool,  and  Man- 
haster,    were   abolished.     A    salaried    General    Secretary 

is  appointed,    in    the    person   of   Mr.    C.    G.    Cresswell, 

ho  still   serves    the   Society   with   the   same   zeal   which 

e  displayed    from    the    beginning,    and    now,    also,    with 

he  skill   and   judgment    which   he   has   acquired   during 

ia    twenty-four    years    of    office.      Mr.     Eustace    Carey. 

tiother   founder,    the    Northern    Secretary,    was    put    on 

■u'il,  and  has  always,  to  the  present  day.  when  he 

M  being   elected    to    the    office    of    President,    taken  great 

in    the    progress   of    the    Society.     Mr.    Thomas 

yrer.    the    Metropolitan    Secretary,     became    Honorary 

v   of  the   London  Section,  and  has.   through  the 

hole  life  of  the  Society,  served  it  in  the  most  efficient 
:nd  self-sacrificing  way,  and  in  almost  every  office, 
jicluding  the  highest,  for  he  was  President  in  1895-96. 

Far  and  away  the  most  important  visible  work  of  the 
'Xiety  through  its  Council,  and  under  the  latter  through 
he  Editor,  Sub. Editor.  Abstractors,  and  Publication 
or.imittee  of  the  Council  itself,  has  been  the  production 
f  the  Journal  of  the  Society,  which  will  soon  have  com- 
lleted  its  twenty-fifth  annual  volume.  All  who  know- 
he  Journal  seem  to  agree  in  recognising  its  great  value 
ud  merit.     Some  go  so  far  as  to  hold  that  the  Society 


..i  Chemical  Industry  is  httle  els,-  than  tie   producer  and 

publisher    of    its    Journal.       If    that     \icre    so.    its    rvi-li-m. 

would   In-   more  than  justified,   ami   tin-  Bubaoript i 

i  oh  member  be  more  than  repaid  him  in  supplying  him 
with  the  Journal,     To  what  extent  it  approaches  being 

little  else  than  that,  is  inattci   for  serious  i siderat It 

has  been  the  chief  objec!  of  this  Address  to  bring  out,  to 
those  who  may  not  have  recognised  u,  what  great  po 

bilities  tin'  Society  Should    possess  in   helping  on   invention 

in  the  minds  of  its  members.     Thai   i-  something   quiti 

above  the  work  of  issuing  a  .Journal,  even  so  excellent 
a  one  as  ours.  If.  in  a  sense,  it  is  allowable  to  look 
upon  that  Journal  a-  everything  to  the  members  "t 
the  Society,  that  can  only  be  because  in  so  big  a  Soi  iet\ 
it    affords   tin-   only    universally   available   way   of   letting 

every  member  know    what   is  going  on  in  all  branches 

of  chemical  industries,  and  not  merely  in  one  branch, 
in  the  hope  that  the  object  of  the  Society  may  in  tins 
wa\  lust  he  served.  Hut  whatever  view  may  be  taken 
of  the  function  of  the  Journal,  its  very  great  value  in 
many  ways  is  evident  to  everyone  familiar  with  it.  From 
the  tirst,  it  has  been  edited  by  Mr.  Watson  Smith,  acting 
in  accordance  with  the  advice  of  the  Publication  Com 
inittee,  and  we  cannot  wonder  at  the  pride  bo  takes  in  his 
fame  as  Kditor  of  so  great  a  work.  For  many  years  .Mr. 
Cresswell  has  performed  an  important  part  of  the  very 
great  labour  of  editing,  and  taken  very  much  interest  in 
successful  endeavours  to  improve  the  Journal.  How 
well  Mr.  Burton  has  done  his  part  in  assisting  the  Editor 
and  Bub-Editor  may  be  learned  from  the  fact  of  his  having 
been  asked  to  undertake  the  indexing  of  the  volumes  in 
succession  to  Mr.  Renaut.  who.  for  so  long,  and  until 
failing  health  obliged  him  to  lessen  Ins  work,  has  pre- 
pared both  the  Annual  and  the  Collective  Indexes. 
Concerning  the  arduous  services  voluntarily  given  by 
the  Publication  Committee,  nothing  in  the  way  of  praise 
would  be  excessive.  The  Society  has  no  benefactions, 
it  is  true,  but  the  work  of  the  Publication  Committee 
must  be  counted  as  a  continuous  gift  of  the  greatest 
value. 

There  is  one  serious  matter  in  connection  with  tho  publi- 
cation of  the  Journal,  and  that  is  its  cost,  even  after 
everything  has  been  done  to  reduce  it  without  affecting 
the  value  of  the  Journal.  In  particular,  there  has  to  be 
considered  the  increasing  cost  of  the  collective  indexes. 
They  are  offered  to  members  at  prices  far  below 
what  they  cost,  and  even  at  that  rate  have  but  a  limited 
sale.  Were  the  Society  a  business  firm,  it  would 
naturally  withdraw  from  the  further  production  of 
collective  indexes.  But  it  feels  it  to  be  its  duty  to 
strive  to  supply  these  indexes  to  its  members,  for  it 
is  difficult  to  understand  how  any  member  who  is  in 
earnest  in  prosecuting  work  in  any  part  of  chemical 
industry  should  not  want  such  an  index,  and  should  fail 
to  recognise  what  assistance  he  might  derive  from  having 
it  at  hand  and  frequently  consulting  it.  It  would  be  a 
valuable  benefaction  to  the  Society  and  to  the  cause  of 
progress  in  chemical  industry  if  some  one  were  to  endow 
the  Society  with  a  fund  to  defray  part  of  the  expense  of 
producing  the  collective  indexes,  already  making  too  great 
a  demand  upon  the  Society's  income. 

tine  other  matter  about  the  Society's  Journal,  of  too 
great  importance  to  be  passed  over  in  silence,  is  the  change 
made  a  few  years  ago  from  a  monthly  issue  to  a  half- 
monthly  one.  This  change  has  made  the  cost  of  production 
of  the  journal  greater  than  it  was.  It  is  disheartening  to 
know  that  the  change  is  by  no  means  so  much  valued  as 
it  should  be.  Everywhere  around  us  we  see  steps  being 
taken  to  quicken  the  rate  of  transmitting  news  and  infor- 
mation. In  sympathy  with  this,  it  is  the  effort  of  the 
Council  to  have  all  the  steps  in  the  progress  of  applying 
chemistry  to  the  arts  made  known  as  quickly  as  possible 
to  its  members,  one  means  adopted  being  a  fortnightly 
issue  of  the  Journal.  It  ought  to  be,  and  must  be,  that 
every  earnest  member  should  welcome  the  change.  The 
Journal  is.  however,  interesting  in  a  way  to  many  members 
who  are  satisfied  to  take  matters  easily,  and  it  is  some 
of  these  who  almost  resent  having  to  turn  over  the  pages 
of  a  new  number  more  than  once  a  month.  But,  as  in 
the  case  of  the  collective  indexes,  it  is  the  duty  of  the 
Council  to  facilitate  reference  to  the  past  volumes  of  the 
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Journal,  so  is  it  its  duty  to  keep  its  members  informed  of 
what  is  going  on  with  as  little  loss  of  time  as  possible. 
With  the  expression  of  the  wish  that  the  importance  of 
keeping  our  knowledge  well  up  to  date,  than  which,  perhaps, 
no  other  wish  would  hare  in  its  fulfilment  greater  effect 
upon  the  advance  of  chemical  industry,  this  Address  is 
brought  to  an  end. 


APPENDIX  A. 
[Reprinted  from  the"  Chemist  and  Druggist,"- 4  pr£  15,1881.] 


THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 

On  Monday,  April  4.  1SS1,  a  meeting  was  held  in  the  rooms 
of  the  Chemical  Society,  Burlington  House,  which  was 
notified  as  the  inaugural  meeting  of  a  proposed  society 
with  the  above  as  the  suggested  title.  About  60  gentlemen 
were  present,  including  many  of  the  best  known  chemists 
of  the  day.  The  following  statement,  which  had  been 
previously  circulated,  will  sufficiently  explain  the  pro- 
ceedings antecedent  to  this  meeting. 

At  the  last  general  meeting  of  the  Sub-Committee, 
held  at  the  Owens  College.  Manchester,  on  December 
14,  18S0,  it  was  resolved  that  a  Society  of  Chemical 
Engineers  be  established,  and  a  Sub-Committee  was 
appointed  to  make  preparations  for  this  meeting,  and  for 
considering  the  details  of  the  scheme  to  be  laid  before 
vou. 

It  is  not  necessary  to  go  into  all  the  particulars  which 
have  led  up  to  this  meeting  ;  suffice  it  to  say  that  for  some 
time  the  want  of  a  Society  has  been  felt,  the  object  of 
which  is  the  advancement  of  manufacturing  chemistry 
in  the  United  Kingdom. 

In  order  to  accomplish  this  it  is  desirable  to  establish 
a  Society  which  may  be  the  means  of  bringing  together, 
at  stated  intervals,  all  those  who  possess  chemical,  physical, 
and  engineering  knowledge,  and  who  use  this  knowledge 
in  the  utilisation  of  chemical  action  on  a  manufacturing 
scale,  and  who  have  the  charge  of,  or  an  interest  in, 
chemical  industries.  It  may,  indeed,  prove  afterwards 
desirable  to  found  a  distinct  branch  of  the  engineering 
profession,  to  be  composed  of  persons  who  possess  the 
aforesaid  knowledge,  and  who  may  be  designated  as 
chemical   engineers. 

It  is  unnecessary  to  state  the  advantages  which  would 
doubtless  accrue  to  the  various  branches  of  chemical 
industry  by  the  training  in  all  chemical,  physical,  and 
eu<nneering"  matters  connected  with  the  business,  of  all 
those  who  have  charge  of  processes  ;  but  independently 
of  this,  such  a  Society  as  is  proposed  to  be  established 
would  have  certain  objects  in  view,  which  may  be  briefly 
stated  as  follows  : — 

To  enable  persons  interested  in  chemical  industries 
to  meet,  to  correspond,  and  to  interchange  ideas  respecting 
improvements   in   the   various   processes. 

To  publish  information  relating  to  the  aforesaid,  by 
means  of  a  journal   or  otherwise. 

To  acquire  and  dispose  of  property  for  such  purposes, 
and  to  do  all  other  things  incidental  or  conducive  to  the 
above-named  objects,  or  any  of  them. 

It  is  proposed  that  the  Society  shall  consist  of  members, 
associates,   students,   and  honorary  members. 

Members  may  consist  of  persons  who  by  their  attain- 
ments may  be  considered  by  the  Council  to  be  eligible. 

Associates  may  consist  of  persons  practically  engaged 
in  such  matters,  and  considered  by  the  Council  and 
Local  Committees  to  be  eligible. 

Students  may  be  those  who  are  disqualified  by  age  or 
otherwise  from  election  as  members  or  associates. 

Honorary  members  must  be  selected  by  reason  of  their 
distinction  in  matters  relating  to  chemical  industry. 

It  is  proposed  that  all  who  subscribe  their  names  to 
the  memorandum  shall  be  admitted  as  the  first  members 
of  the  Society,  and  afterwards  that  all  persons  be  elected 
in  accordance  with  the  bye-laws  which  your  first  Council 
will  be  instructed  to  prepare. 

There  are  two  features  in  the  scheme  which  demand 
attention  ;  the  first  is  to  hold  meetings  at  which  papers 
relating  to  questions  of  chemical  industry  may  be  read 


and  discussed,  and  the  other  is  to  publish  a  journal  wht 
ever  the  Council  deem  it  advisable  and  the  funds  enal 
it  to  be  done. 

It  is  proposed  to  hold  annual  general  meetings  at  su 
times  and  places  as  may  be  decided  upon  at  each  anm 
meeting,  and  further,  it  is  proposed  to  organise  distn 
or  local  sections,  branches  of  the  parent  Society,  at  whi 
members  and  associates  may  meet  oftener  and  mc 
conveniently  than  would  be  possible  if  only  annt 
meetings  were  held. 

The  foregoing  statement  having  been  read  by  J 
George  E.  Davis,  of  Manchester,  the  honorary  secreta 
pro  tern., 

Professor  Roscoe,  who  presided,  explained  briefly  t 
objects  of  the  proposed  Society.  Having  spoken  of  t 
work  accomplished  by  other  societies,  the  Chemical,  t 
Institute  of  Chemistry,  and  the  Society  of  Public  Analys' 
he  said  the  new  Society  would  not,  in  his  opinion,  interfe 
with  the  work  of  any  of  these.  The  idea  of  those  gent! 
men  who  had  already  worked  in  connection  with  it  w 
to  found  a  Society  which  should  stand  in  relation 
chemical  industries  in  much  the  same  position  as  the  Ir> 
and  Steel  Institute  stood  in  relation  to  the  great  ir< 
industries  of  this  country.  That  Institute  had  prove 
most  valuable  and  useful,  and  he  believed  this  suggest* , 

!    Society  would  bring  results  of  similar  value.     After  coi 
menting  on  some  of  the  passages  in  the  statement  alrea<| 
quoted,  and  suggesting  that  perhaps  it  might  be  foul 
desirable  to  hold  two  general  meetings  in  the  course 
each  year,  one  in  London  and  the  other  in  some  provinci 

;    centre,  besides  establishing  local  branches,  he  proposed- 1 

That    a   society   for   the    advancement    of   chemic 
industry  be  and  hereby  is  established. 

Mr.  W.  H.  Perkin"  seconded  the  motion,  which  was  p 
to   the   meeting   and   declared   by   the    Chairman   to   li 
I    carried  unanimously. 

The  Chairmax  then  called  for  the  next  resolution 
be  proposed,  when 

Mr.  Kutgzett  rose  and  said  he  should  like  to  be  allowi 
j    to  make  a  few  remarks  before  they  proceeded  furthc 
As  a  member  of  Council  of  the  Institute  of  Chemistr, 
and  out  of   loyalty  to  that  institution,  he  would  like 
to   be   considered   whether   this   new    Society  was  real 
necessary.     One  of  the  objects  of  the  Institute  was  i 
promote  the  interests  of  manufacturing  chemistry  and 
all  branches  of  the  science  allied  thereto.     It  had,  ther 
fore,  seemed  to  many  and  to  himself  that  there  was  i| 
reason  why  the  Institute,  if  properly  developed,  shou 
not   achieve   the   end   proposed   to    be   attained   by   th 
Society,  and  that  the  latter  would  but  afford  a  means  > 
drawing  another  two  guineas  a  year  from  the  pockets  i 
manufacturing  chemists.     He  only  offered  these  remarh 
for  the  consideration  of  members  of  the  Institute. 

The  Chairman  remarked  that  the  resolution  to  for 
the  new  Society  had  been  already  carried. 

Dr.  Longstaff  thought  they  had  been  taken  sonr 
what  by  surprise.  For  his  part  he  could  not  conceit 
what  this  new  Society  was  going  to  do  which  the  oth< 
societies  did  not,  or  could  not,  accomplish.  Was 
supposed  that  manufacturers  who  had  studied  hard  an 
spent  large  sums  in  learning  how  to  improve  their  process* 
were  going  to  communicate  the  result  of  all  their  research* 
at  meetings  of  this  Society  ?  If  not,  what  other  objei 
was  proposed  that  the  other  societies  could  not  accomplish 
He  was  an  old  member  of  the  Chemical  Society,  and  w; 
also  a  Fellow  of  the  Institute  of  Chemistry,  and  shou! 
be  happy  to  meet  in  any  other  society,  but  he  thougl 
they  ought  to  be  told  what  were  the  special  objects  ( 
this   proposed   association. 

Mr.  Lowthian-  Bell  said  no  doubt  the  Chairman  wa 
right  in  saying  that  the  resolution  had  been  carried  by 
show  of  hands,  but  now  that  they  had  before  them  thes 
quasi  amendments  it  might  be  desirable  to  point  out  th 
anticipated  advantages  of  such  a  Society.  He  coul 
corroborate  fully  what  the  Chairman  had  said  as  to  th 
advantages  and  utility  of  the  Iron  and  Steel  Institut* 
He  did  not  know  that  gentlemen  joining  that  had  don 
so  altogether  from  philanthropic  motives,  but  there  wer 
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ood  objects  which  might  fall  Bomewhat   shorl   of 
lit.    They  might    mool    together   to  di 

i     interest      without     considerations     of     nl 
lenee.      Perhaps,  as  one  ol   the  parents  of  the   Iron 
I    Institute,   he  might    l'e   supposed   to  look 

nee,  hut   he  had  experieneeil  h 

tin]    pleasure    from    attending    its    meetings,    ami 

li    not    now    very    actively   engaged    in 

ture.      He  considered  that  the  Institute  had  given 

mi  if  act  tiring  iron  interests  a  degree  of  dignity  whii  h 

■  Id  not  have  otherwise  attained,   and  he  helieved 

similar   association    would   confer   equal    benefits 

the  great   trades  of  chemical   manufactures.     He  had 

that    his   old    friend.    Dr.    Longstaff,    who    was 

noted  for  his  candour,  would  soon  oomo  to  appre- 

value  of  such  a  Society,  and  would  do  In 

promote  its  interests. 

■her  pointed  out  as  one  object  of  the  new  Society, 

t  though  among  manufacturing  chemists  there   were 

illy    competent     to    take    a    high    place    among 

chemists,    there    were    also    many    engaged    in 

rtieular  branches  of  tho  manufacture  who  were 

too   modest    to  associate   themselves   with   either 

he  ether  societies,  but  who  could  both  give  and  derive 

l  it  advantage  from  practical  discussion. 

'he  Secretary  of  the  Chemical  Society  of  New- 
US  spoke  of  the  kind  of  practical  discussions  which 
eearriedon  there,  anil  said  that  they  were  of  great  ser- 
to  the  manufacturers  and  managers  of  works  who 
;  part  in  them. 

toiessor  Abel  (President  of  the  Institute  of  Chemistry) 
I  id  objection  had  been  raised  to  this  proposed  Society 
the  ground  that  it  might  interfere  with  the  functions 
he  Institute  of  Chemistry,  and  on  the  other  hand  it 

suggested  that  the  Institute  could  fulfil  the  work 

ch  was  now  desired  to  be  accomplished.     Having  a 

e  acquaintance  with  the  working  of  the  Institute,  he 

concluded  that  the  objects  proposed  by  this  Society 

e  entirely  distinct.      He  could  also  add  his  testimony 

at  services  which  had  been  rendered  by  the  Iron 
Steel  Institute,  and  he  saw  no  reason  why  an  institute 
henhcal  industry  should  not  attain  nn  equally  impor- 
t  position.  There  were  subjects  of  vast  importance 
ch  ]icrsons  actually  employed  in  processes  would  be 
V  happy  to  discuss  together.  There  had  been  found 
reluctance  in  the  Iron  and  Steel  Institute  to  discuss 

n  detail,  and  he  did  not  think  such  a  difficulty 
i  likely  to  occur. 

>r.  Hewitt  said  that  the  object  of  starting  this  Society 
the  fact  that  while  good  analysts  and  good  mainl- 
ining chemists  were  to  be  had  abundantly,  there  was 
a  sufficient  supply  of  men  of  engineering  skill  also 
■ell  in  the  arts  of  manufacturing  chemistry.  They 
Id  obtain  plenty  of  men  capable  of  carrying  through 

in  a  laboratory,   but  not   competent   to  apply 

a  large  scale.       There  were  many  processes  now 

iting    development.      His    experience    was    that    the 

oulbes  manufacturing  chemists  had  to  overcome  were 

ler  mechanical  than  scientific. 

!r.  Kinozett  wished  it  to  be  understood  that  his  only 
•ot  in  raising  the  question  was  to  ascertain  the  views 
Fellows  of  the  Institute.  The  expressions  of  the 
sident  of  the  Institute  quite  disposed  of  any  possible 
.'ctiou. 

Ir.  Lowthiax  Bell  proposed  the  next  resolution : 
■t  those  who  entered  their  names  at  this  meeting 
old  be  the  first  members  of  the  Society,  and  should  be 
litted  without  entrance  fee,  and  that  the  same  rule 
old  apply  to  others  who  joined  within  the  next  six 
iths  after  being  approved  by  the  Council.  In  refer- 
3  to  some  remarks  that  had  been  made,  he  hoped 
i  the  modesty  of  those  who  did  not  claim  to  be  scientific 
i  would  not  prevent  them  from  joining  the  Society, 
ras  practical  workers  that  they  wanted.  He  was  glad 
oe  that  his  friend,  Dr.  Longstaff,  had  given  in  his  name, 
he  hoped  that  some  others  who  had  perhaps  come  to 
t  would  remain  to  help  on  the  Society. 


Mr.     <e.      vol        • idcd     tl ,ii,     win,  I, 

supported  by  a  few  winds  from  Dr.  Longstaff,  and  carried 
limoualy. 

Tho  Ciiaikmis  said  that  the  next  business  was  to  agree 
upon  a  name  for  tlie  Society. 

Mr.  Cuiivv  proposed  that  it  be  called  the  "Society  of 
Chemical  Engineers."  His  experience,  he  said,  Bhowed 
i iiit  ciieiinstiA  had  far  outrun  construction,  and  that  the 
mam  requirement  of  manufacturing  chemists  at  the 
present  time  was  more  skill  in  the  construction  of  app 

li       thought    the    title    suce,  sled     would     indicate     with 

definiteness  thai  the  chief  purpose  of  the  Society  n 
encourage  development  and  engineering  ability  as  applied 
to  chemical  action. 

This  proposal  having  been  seconded.  Mr.  \\  BLDON 
moved  as  an  amendment:  That  the  title  "Society  of 
Chemical  Industry"  be  adopted.  He  thought  that  the 
I  suggested  title  of  "  Society  of  Chemical  Engineers " 
would  unwisely  restrict  the  objects  and  membership  of 
the  Society,  and  that  if  adopted  there  would  be  still  an 
opening  for  one  more  society.  The  term  "Chemical 
Industry"  included  all  that  could  be  included  by 
Chemical  Engineering  "  and  something  more.  Referring 
to  the  objections  which  it  had  been  said  existed  on  the 
part  of  manufacturers  to  give  information  concerning 
their  processes,  Mr.  Weldon  said  that  he  had  often  con- 
ducted representatives  of  foreign  works  over  chemical 
works  here,  and  his  experience  was  that  information 
was  always  very  willingly  given.  He  was  confident  that, 
so  far  as  alkali  manufacturers  were  concerned  they  would 
very  willingly  and  gladly  embrace  opportunities  to  meet 
together  and  discuss  subjects  of  common  interest. 

Professor  Armstrong  believed  that  if  they  entitled 
the  Society  a  "  Society  of  Chemical  Engineers  "  it  would 
have  a  very  deterrent  effect  on  professional  chemists 
joining.  He  considered  that  there  existed  a  great  want 
of  a  means  for  bringing  together  scientific  and  manu- 
facturing chemists,  and  a  "  Society  of  Chemical  Industry  " 
would  meet  that  want.  There  were  many  processes 
awaiting  development,  and  the  Society,  by  offering 
opportunities  for  the  discussion  of  these  by  practical  men, 
would  be  of  great  service. 

Mr.  Tyrer  said  there  was  an  advantage  of  definiteness 
about  the  title  proposed  by  the  resolution,  while  that 
proposed  in  the  amendment  was  more  comprehensive. 
Could  they  not  have  a  composite  title  which  should  cover 
all,  and  at  the  same  time  express  the  special  objects 
desired,  as,  for  instance,  the  term  "  Society  of  Chemical 
Industry  and  Chemical  Engineering  "  ? 

Dr.  JIoxd  said  the  title  "  Chemical  Industry "  un- 
doubtedly included  Chemical  Engineering,  and  the  latter 
subject  would  necessarily  be  prominent  in  the  work  of 
the  Society.  At  present  the  term  *'  chemical  engineer  " 
was  only  used  by  a  very  small  number  of  persons,  and 
he  had  found  that,  as  a  rule,  these  knew  very  little  of 
chemistry.  There  was  great  need  to  educate  a  class  of 
men  who  should  be  engineers  and  should  understand 
chemistry. 

Mr.  Muspratt  said  that  chemical  science  was  often  at 
fault,  as  well  as  engineering  skill.  There  was,  for 
example,  still  wanted  in  alkali  manufacture  a  satisfactory- 
process  for  the  recovery  of  sulphur  from  the  waste.  They 
must  take  care,  in  selecting  their  title,  not  to  frighten  off 
chemists.     The  term  "  Chemical  Industry  "  included  all. 

Mr.  FoRSTER  preferred  the  term  "  Chemical  Engine, 
His  experience  was  to  the  effect  that  without  engineering 
skill  chemical  manufactures  could  not  be  carried  on  with 
profit,  and  he  was  convinced  that  it  was  this  department 
of  knowledge  which  it  was  especially  necessary  to  develop. 

Mr.  Lowthiax  Bell  would  like  to  ask  how  the  adoption 
of  the  term  "  Chemical  Industry  "  could  prevent  any 
chemical  engineer  from  joining  the  Society  '!  tin  the 
other  hand,  he  could  easily  understand  the  converse  case 

Mr.  David  Howard  advocated  the  adoption  of.  tin- 
title  "  Society  of  Chemical  Engineers  "  on  the  ground 
that  he  did  cot  know  what  was  meant  by  "  Chemical 
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Industry."  He  understood  what  was  an  industrious 
chemist,  but  the  term  "  Chemical  Industry "  was  so 
vague  as  to  include  too  much.  The  way  to  fail  was  to 
try  to  include  everything.  Those  who  advocated  the 
term  "  Chemical  Engineers "  had  definite  objects,  and 
knew  what  they  wanted  to  accomplish,  and  for  that 
reason  and  on  account  of  the  rather  uncommon  character 
of  the  title,  he  thought  the  Society  more  likely  to  be 
Successful  than  if  entitled  vaguely  the  "  Society  of  Chemical 
Industry." 

Mr.  Spiixer  pointed  out  that  the  title  used  by  members 
of  the  Institution  of  Civil  Engineers  was  M.Inst.C.E., 
and  there  might  result  confusion  from  Chemical  Engineers 
having  the  same  initials. 

Mr.  Carey  said  that  difficulty  could  be  obviated  by 
using  the  letters  Chem.  instead  of  the  C.  merely.  He 
considered  the  term  "  Society  of  Chemical  Engineers  " 
was  more  likely  to  attain  honoured  recognition  than 
"  Society  of  Chemical  Industry." 

On  a  show  of  hands  being  taken  the  Chairman  declared 
the  amendment  carried  in  favour  of  the  term  "  Society 
of  Chemical  Industry." 

The  election  of  office-bearers  was  then  proceeded  with 
and  scrutators  were  appointed  to  examine  the  voting- 
papers,  who  subsequently  reported  the  result  as  follows  : — 

President. 
Prof.  H.  E.  Roscoe,  F.R.S. 

Vice-Presidents. 


Jas.  Young,  F.R.S. 
F.  H.  Gossage. 
E.   K.  Muspratt. 
H.  Lee  Pattinson. 
Walter  Weldon. 
Dr.   G.   D.  Longstaff. 


Prof.  F.  A.  Abel,  F.R.S. 
Prof.  A.W.\Villiamson,F.R.S. 
I.   Lowthian  Bell,  F.R.S. 
W.   H.  Perkin,  F.R.S. 
Dr.  C.  W.  Siemens.  F.R.S. 
Dr.  Angus  Smith,  F.R.S. 

Committee. 

Capt.W.  de  W.Abney,  F.R.S.  Jas.   Mactear. 

Prof.   Chas.   Graham.  H.  Sprengel. 

W.   Crookes,  F.R.S.  Henry  Tate. 

Peter  Griess.  F.R.S.  Philip  Worsley, 

Dr.  D.   B.   Hewitt.  J.  Spiller. 

David  Howard.  Ales.   Chance. 


Eustace  Carey. 
Thomas  Tyrer. 


Treasurer. 
E.  Rider  Cook. 

Secretaries. 

Ludwig  Mond. 
George  E.  Davis. 


In  reply  to  a  question  as  to  where  would  be  the  head- 
quarters of  the  Society,  the  Chairman  said  he  supposed 
that  would  be  settled  by  Council,  but,  as  the  inaugural 
meeting  had  been  held  in  London,  he  should  presume 
that  subsequent  meetings  were  also  likely  to  be  held 
there. 

A  discussion  next  took  place  as  to  the  amount  of  sub- 
scription, and  both  one  guinea  and  two  guineas  were 
suggested.  It  was  ultimately  decided  to  fix  the  first 
subscription  at  one  guinea,  understanding  that  this 
arrangement  was  tentative,  and  leaving  the  Council  to 
fix  the  amount  when  the  requirements  of  the  Society 
were  known. 

In  regard  to  meetings,  Mr.  Georoe  E.  Davis  explained 
that  the  idea  of  the  sub-committee  who  had  proceeded  in 
the  matter  hitherto  was  that  local  sections  would  be 
formed  and  would  hold  meetings  in  their  several  localities, 
and  that  a  general  meeting  of  all  sections  would  be  held 
annually. 

It  was  then  agreed  to  hold  a  general  meeting  to  receive 
the  report  of  the  Council  when  the  bye-laws  and  general 
arrangements  had  been  agreed  upon. 

Mr.  Tyrer  suggested  that  the  sense  of  the  meeting 
should  be  taken,  as  a  recommendation  to  the  Council, 
as  to  whether  such  a  meeting  should  be  held  in  London 
or  in  the  country.  On  a  show  of  hands  being  taken  a 
general  preference  for  London  as  the  place  of  meeting 
was  indicated. 

Votes  of  thanks  to  the  Chemical  Society  for  the  use 
of   their  rooms,   and   to   Professor   Roscoe   for    presiding, 


were    passed   and   acknowledged,    and   the    meeting   t 
minated. 


APPENDIX  B. 
Comparison  of  Membership  in  1886,   1900,  and  190 


Year. 


Total  membership 


1886. 


1888. 


London    

Liverpool  

Manchester   

Newcastle    

Birmingham    

Scotland    

Bristol    

Nottingham 

Yorkshire 

Ireland 

Other  English 

United  States  (other) 

New  England 

New  York  (and  N.J.) 

Canada  

Other  countries    . . . . 


2270 

2270 

3460 

per 

cent. 

642 

28 

865 

184 

8 

260 

312 

13-7 

450 

120 

5 

105 

112 

5 

t 

251 

11 

283 

73 

3 

— 

75 

3 

170 

121 

5 

201 

30 

1 

— 

115 

5 

— . 

96 

4 

741 

* 



» 

• 

— 

* 

140 

6 

— 

per 

cent. 

25 

7-5 
13 

3 

85 


1906.  '   19 


4320      43 


888 

218 

333 

72 

96 

266 

74 

78 

232 

36 

46 

I  539 

1  220 

I  593 

113 

484 


*  Included  under  United  States  in  1886  and  1900. 
t  Included  with  Nottingham  in  1900. 


The  President  supplemented  the  printed  mat' 
on  page  666,  by  stating  that  a  chemist  had  said  > 
him.  that  he  had  benefited  very  considerably  by  see 
processes  carried  on  in  works  very  different  from  t 
own.  They  could  not  go  to  learn  into  works  of  the  k  I 
they  themselves  were  engaged  in.  To  do  that  would 
monstrous  and  unfair,  but  they  were  able  to  go  and  I 
operations  carried  out  at  other  works,  and  it  was  qi  » 
open  for  them  to  make  use  of  what  they  had  there  S'  i 
in  the  industries  they  were  engaged  in  themselves. 

Sir  Henry  Roscoe  proposed  a  vote  of  thanks  to    • 
President    for    his  Address.     He    had    given  an  Addi 
about  their  Society,  which  from  its  formation  up  to  t 
manhood,  had  become  one  of  the  most  important  scient  : 
societies  in  the  world.     He  had  spoken  well  and  cleo 
with  respect  to  the  objects  of  the  Society. 

Sir  Henry  proceeded  to  read  extracts  from  the  prin  I 
Address,  to   show   the   value  of  the  opportunities  wh'i 
the    Society    afforded   its    members   for    the   intercha' 
of   ideas.     That,    he   said,    seemed    to   him   a   very   v  • 
definition  of  the  work  of  the  Society.     They,  who  1 1 
in  that    room  in  Owens'  College   five   and    twenty  ye  * 
ago,    might,    he    thought,    be    proud   of    their    bantli  • 
He    thought     the    progress    of    the    Society    had    hi 
unequalled    by    that    of    any    other    society  with    wh  l 
he  was    acquainted.       Not    only  had   it  received  rec  • 
nition  from  men  of  science,  for  if   they   looked    throi  i 
the     names     of     their    Presidents     and    Vice-Preside  • 
during   the  last   five  and   twenty  years,  they  would   1 1 
that  some  of   the  most  eminent   chemists  and  seient  I 
had  adorned  their  presidential  chair,   and  had  rende  1 
important    services    in    the    domain    of    applied    scien. 
He  would  not  mention  their  names,  for  they  were  hov- 
hold   words,   but   he   thought  that   would  serve  to  sh 
that  their  Society,  in  the  short  period  of  its  life,  had  plai  I 
itself  on  the  same  plane  as  the  older  societies  in  the  count 
But  they  were  not  only  a  British  Society,  they  had  spn  I 
their  wings  and  gone  over  the  field,  not  only  to  Brit  i 
Colonies,  but  to  their  cousins  in  the  United  States  :   tl 
had  ceased  to  be  national  and  had   become  internatim 
As  one  of  the  founders  of  the  Society,  he  would  like  I 
congratulate  them  on  the  great  results  from  the  cm 
of   the   President  and   the   members  of  the  Council, 
had  been  struck  when  he  attended  the  meetings    to   I 
the  immense  interest  taken  by  the  members  of  the  Com  1 
in  the  work  of  the  Society.      With  regard  to  the  desirabil v 
of  obtaining  a  Charter,  and  to  the  application  which  1 1 
been  made  for  a  Charter,  he  felt  that    that    was  a  v  •' 
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Mini    point,    .in.l    that    the   obtaining   of   a    Charter 
]    assist    them    much,   and   tlnil    the  efforts    made    by 
Council    would    inert    with    success,    and    til 
probably    before   the   next    meeting   of   tin    Society, 
would  be  able  to  congratula to  themselves  on  li  , 

and   on    placing   the   Society   in   a   truly   satis- 

-ition.       They    were   all   glad    to  come    to    Man 

.am  ;      Manchester    had    always    received    them 

He    had    great    pleasure   in    moving    that    the    best 

ls  of   the   meeting   be  accorded  to   the  President    (or 

-   Address. 

Mr      EtISTACE    Carey    seconded.     He    unite    indorsed 

rthing  winch  Sir  Henry  Roscoe  had  said   about    the 

ness  and  the  character  of  the  Address.      There  were 

points   to   which   he   would   like   to  draw  attention  ; 

i  is,  that   the   President   had  thought   well   to   record 

name  of  Hugh   Lee  Pattinson,  of  Newcastle.      It  was 

•Tii  that  he  made  the  suggestion,  and  that  suggestion 

.red  in  their  minds  until  they  brought  it  out  on  the 

whi.h    he    intended.      There    was    another    point    to 

h     the     President     had    alluded:     the    usefulness    of 

nil    and    learning    about    processes    other    than    their 

That  certainly  was  so.  and  in  their  Sectional  work 

it  had  occurred   to  him  that  enough  use  was  not   made  of 

the    advantages    to    which    the    President    had    alluded. 

Thev   diil    not    make   enough    use    of   them    because    they 

were  afraid  of  exposing  their  ignorance.      They  were  too 

reticent.     A  little  obscurantism  was   growing  upon  them. 

He   remembered    speaking    about    that    to    Dr.    Markel  : 

that  they  were  getting  a  little  too  careful  about  showing 

to  others    what    they    themselves   were   doing.     It   arose 

from  the  feeling  that  they  were  at  the  top  of  the  tree  and 

that    the    other    fellow    might     s;et     there    himself.       Dr. 

Markel  had   said  :     "  Well,  if  the  other  fellow  considers 

he  is  at  the  top  of  the  tree.  I  am  quite  certain  he  won't 

i  stop  there  long." 

The  vote  was  passed  very  cordially. 
The  President  expressed  his  thanks  to  the  members 
for  the  vote  which  they  had  just  passed  to  him.  and  then 
announced   that   the  next   business  was  the  presentation 
of  the  Society's  modal. 

The  Medal. 
The  President  said  that  the  Society  gave  its  medal  in 
order  to  show  its  high  appreciation  of,  its  satisfaction  in. 
I  and  its   gratitude  for— in  a  word,   to  signalise  its  great 
pleasure  in.  the  success  of  the  recipient  of  the    medal  in 
i  advancing   chemical    industry   in   one   or   another   of   its 
branches.     The  Society's  aim  was  to  advance  or  develop 
the  knowledge   of   the   applicability   of    chemical   scieni  e 
:  to  arts  and  manufactures,  and  it  knew  no  better  way  of 
furthering  its  object  than  by  pointing  out  for  the  bom  tit 
of  the   would-be   technologist,   someone  eminent  for   the 
work  that  he  had  accomplished  in  the  field  of  chemical 
technology.     In    Dr.    Ludwig   Mond   they   met   with   the 
man  who  had  been  eminently  successful  in  that  way.     The 
ry   of   his  important   inventions,   improvements,  and 
vt  nes  came  to  them  almost  like  a  realised,  marvellous 
dream.     Having,  in    connection    with    the    great    British 
la  industry,  invented  a  method  by  which  the 
•ir   which   was   used   in   the   manufacture   could   be 
ably    recovered,    he    turned    his    attention    to    the 
Belgian  Solvay  process,   and  commenced  that   wonderful 
i  aeries  of  discoveries  they  now  owed  to  his  genius.      Tins 
process  had  been  really  discovered,  or  invented,  in  this 
ry.    but    had    not    been    successfully    worked,    and 
i  later   on.   it   was   virtually   re-invented   by   Solvay 
and  made  a  process  which  could  be  carried  on  in  successful 
petition  with  the  older  method  of  making  soda.     But  in 
I  tbiecountry.  the  ammonia  soda  process  became  a  <ireat  suc- 
cess— a  brilliant  success — by  the  beautifully  si  mple  arr  . 

I  adopted  by  Brunner  and  Mond.  of  placing  work-  in 

thwich  o\er  the  salt  beds,  letting  down  water  into  the 

salt,  and  pumping  it  up  again  as  brine  into  the  apparatus. 

the  addition   of   various   improvements   which  Mond 

•   in  the  working,  it  had  become  a  thoroughly  estab- 

I  baaed  and  signally  successful  process.     In  that  process,  the 

nonia  soda  process,  ammonia  was  the  most  important 

it  required.     Mond.  therefore,  turned  his  attention  to 

economic  production  of  ammonia,  and  he  ascertained 

when  coal  was  burned  in  an  atmosphere  of  steam. 


it    yielded    up   practically   all   its   nitrogen   in  the  form    of 
ainiii. una.  and  at  the  same  time  yielded  a  form  of 

i   gas,  used  for  fuel,  of  very  considerable  valui 
that  the  coal   «•  m   no  way   wasted  in  giving 
ammonia     wanted     for     the     process,       lien     Mond     was 

;.  with  the  wastefulness  of  burning  thi-  -.  I 
m  the  common  way,  under  steam  both  i-.      Bi  .  thi  refore, 
proceeded  to  utilise  the  discover]    mad,-  by  G 
utilising  the  hydrogen  and  oxygen  in  gah  ink  batl 
He  mid.-  batteries  in  win.  h  | iucer  gas  mi  one  -id.'  and 

.li  the  other  were  mule  to  yield  up  tbeii  energy  as 
electromotor  force.  One  difficulty  was  carbon  monoxide, 
which  destroyed  the  batteries  Mond  therefore  turned  his 
attention  to  removing  this  substance  .md  overcame  all 
the   difficulties    and.    in    conjunction    wit]  and 

Quincke,  made  one  of  the  most  remarkable  .1 
that  of  nickel  carbonvl.  He  adapted  this  discovery  t.. 
thet  industry,  and  invented  a  new  metallurgical 
proces-  to  make  pure  nickel  By  Blond's  work  they  were 
now  able,  with  common  salt,  common  air.  and  thi 
product  of  the  limekiln,  to  make  soda  with  the  expenditure 
of  comparatively  little  labour  and  fuel.  That  was  the 
magical  dream,  to  the  realisation  of  which  he  had  alluded. 
Most  unfortunately  Dr.  Mond  was  not  able  to  be  present  ; 
but  he  had  written  the  following  letter  : — 

"  Wvfold  Court,  near  Reading, 

■■  July  6th,   1906. 
•  Dear  Dr.  Divers.—  Up  to  this  date  I  had  hoped  and 
wished  fervently  that  I  might  be  able  to  take  part  in  the 

l. ration  of  "the  Jubilee  Meeting  of  the  Society  "t 
I  iiemical  Industry  in  Manchester  in  the  company  of  many 
old  friends,  and  to  receive  from  your  hands  on  this  occa- 
sion the  medal  of  the  Society,  a  distinction  which  I  value 
\  .ry  highly,  and  am  particularly  proud  of  having  conferred 
Upon  me  by  the  Council  of  the  Society  at  its  Twenty- 
fifth  Anniversary  Meting.  To  my  great  disappoint- 
ment, however,  my  medical  adviser  decrees  that  I  have  not 
vet  sufficiently  recovered  my  enereies  to  enable  me  to 
undertake  next  week  a  journey  to  Manchester,  and  so  I 
must  perforce  submit 

"  As  I  have  been  so  intimately  connected  with  the 
Societv  ever  since  its  foundation,  and  for  some  time 
previously,  and  have  been,  during  the  whole  time  of  it- 
existence!  a  member  of  the  Council  in  one  rapacity  or 
another.  I  need  not  assure  you  that  it  is  a  real  grief  to  me 
not  to  be  present  at  the  celebration  of  its  Twenty-fifth 
Anniversary — an  occasion  of  rejoicing  to  all  who  have, 
like  myself,  been  connected  w  ith  the  foundation  and  with 
the  development  of  the  Society,  and  who  have  ben  wit- 
nesses  of  it-  wonderful  erowth  and  of  the  great  service-  the 
Societv  has  rendered  to  its  members  and  the  industrial 
world  at  large. 

'■  While  I  cannot  be  with  you  at  this  Meeting,  I   hope 
that  I  may  vet  have  the  satisfaction  of  remaining  a  useful 
and  active  member  of  the  Council  of  the  Society  during 
the  second  jubilee  term  of  its  existence. 
'"  Believe  me. 

"  Yours  very  sincerely. 

'•  I.rnwic;   Mond." 

The  President  asked  Mr.  Eustace  Carey  to  take  charge 
of  the  medal  for  Dr.  Mond.  and  to  tell  him  that  at  that 
public  meetins  he  (Dr.  Divers)  had  expressed  the  very 
great  honour  which  he  felt  in  hav;ntr.  as  President,  to 
present  that  medal  to  the  most  perfect  example  that  he 
knew  of  the  chemical  technologist. 

Mr.  Carey  received  the  medal  from  the  President's  hands, 
remarkina  that  he  need  not  say  how  deeply  he  regretted. 
and  he  was  sure  thev  all  shared  in  that  regret,  that  Dr. 
Mond  was  not  there  that  day.  He  had  very  great  pleasure 
in  reeeivinn  the  medal  on  his  behalf,  and  would  endeavour 
t..  transmit  to  him  the  words  to  which  the  President 
'    had    given   expression   respecting    him. 

Dr.   D.  B.   Hewitt  moved  that   Messrs.  Miall.  \\  i- 
Randall,   and   Co.   be  re-elected  as  auditors,   at   a  fee  of 
£10  10b.     This  was  formally  seconded  by  Mr.  F.  set  ddeb, 
and  carried  unanimously. 

Amendment  of  By-Laws. 

Sir    Boverton    Redwood,    alluding    to    certain    pro- 
1    amendments   of   the   Bv-laws,   of    which    printed 
conies  were  before  the  nieetinii,   said  that  the  object  ot 


copies  were  before  the  meeting, 
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the  amendments  was  to  extend  the  time  in  -which  members 
residing  beyond  the  seas  might  send  in  their  ballot  lists. 
He  moved  the  adoption  of  the  alteration  of  the  By-laws, 
of  which  notice  had  been  given. 

The  motion  was  seconded  by  Mr.  Ivan  Levinstein, 
and  the  amendments  were  adopted. 

Place  of  Next  Annual  Meeting. 

Prof.  P.  F.  Frankland,  F.R.S.,  said  he  had  the  honour 
to  represent  the  Birmingham  Section  of  the  Societv,  and 
on  their  behalf  to  extend  to  the  Society  a  cordial  invitation 
that  the  Annual  Meeting  of  the  Societv  take  place  next 
year  in  Birmingham.  It  had  met  in  many  provincial 
towns,  including  Manchester,  Bradford.  "  and  Not- 
tingham, and  they  thought  it  was  now  time  it  should 
meet  in  Birmingham,  the  capital  of  the  Midlands.  It 
was  quite  unnecessary  for  him  to  enlarge  on  Birmingham  ; 
it  was  a  city  which  need  not  hide  its  light  under  a  bushel. 
It  had  been  used  by  many  societies,  and  he  could  assure 
the  meeting  that  the  Society  would  meet  with  a  reception 
both  warm  and  welcome.  He  had  very  great  pleasure  in 
putting  it  to  the  Society,  that  the  Annual  Meeting  be 
held  next  year  in  Birmingham. 

Mr.  W.  W.  Butler  seconded,  and  on  the  motion  being 
put  to  the  meeting,  it  was  carried  unanimously. 

The  President  said  that  the  next  business  was  the 
very  pleasant  one  of  expressing  their  thanks  to  the  authori- 
ties of  Manchester  for  the  use  of  the  Municipal  School  of 
Technology  for  the  purposes  of  their  meeting.  It  was  a 
great  thing  to  find  such  a  splendid  palace  devoted  to  the 
purposes  of  technology.  They  ought,  therefore,  to  have 
very  great  pleasure  in  expressing  to  its  representative 
their  great  satisfaction,  and  their  hearty  thanks  for  the 
hospitality  of  its  halls.     (Applause.) 

Dr.  J.  Lewkowitsch  said  that  he  had  very  great 
pleasure  in  seconding  the  resolution  which  the  President 
had  put  before  them.  He  also  referred  to  the  magnificent 
laboratories  which  bade  fair  to  fill  the  want  of  this  country 
in  technical  education.  He  himself,  as  an  old  Man- 
Chester  citizen,  felt  some  pride  as  he  saw  the  growth 
of  that  establishment,  with  its  splendid  site  and  its  glorious 
laboratories,  and  thus  Manchester  had  set  an  example 
to  London,  which  was  now  contemplating  the  establish- 
ment of  a  similar  institution.  They  had  there  an  example 
of  the  old  saying  that  what  Lancashire  did  to-day,  London 
and  England  would  do  to-morrow. 

The  vote  was  unanimously  carried  with  acclamation, 
and  the  members  then  adjourned. 

VISITS    TO    WORKS    AND    PLACES    OF 
LOCAL  INTEREST. 

First  Day. — Wednesday,  July  11th. 
Manchester     Municipal     School     of     Technology. 

This  institution,  with  its  bleaching,  dyeing,  printing, 
and  finishing  school  for  textile  goods,  and  for  paper- 
making,  is  a  product  of  the  enterprise  of  the  Manchester 
Corporation,  and  of  the  development  in  the  city,  under 
its  auspices,  of  technical  instruction.  The  school  is 
designed  to  accommodate  the  mechanical,  electrical 
and  sanitary  engineering  industries,  the  chemical 
and  textile  industries,  architecture  and  the  building 
trades,  printing,  and  other  less  important  trades  and 
industries.  The  value  of  the  sites,  structures,  and 
equipment  of  the  two  buildings  exceeds  £300.000.  The 
Corporation  owe  the  admirable  site  on  which  the  school 
is  placed  to  the  liberality  of  the  legatees  of  Sir  Joseph 
Whitworth,  Bart.,  who  also  added  a  gift  of  £5,000  towards 
the  equipment.  In  addition,  a  sum  of  nearly  i'14.(t(n.i 
was  received  from  the  profits  of  the  Royal  Jubilee  Exhibi- 
tion of  1887. 

On  the  left  of  the  main  entrance  are  the  administrative 
offices,  comprising  the  general  office,  the  principal's 
rooms,  and  the  council  chamber,  the  remainder  of  the 
ground  floor  being  allotted  to  the  various  classrooms 
and  laboratories  connected  with  the  physics  and  textile 
departments.  On  the  first  floor  is  the  large  central  hall 
for  examinations  or  public  lectures,  and  adjoining  it  are 
the  library  and  reading  rooms,  a  room  for  scientific 
societies'  meetings,  laboratories,  class  and  lecture  rooms 


for    mathematics,     and    for    electrical,   mechanical    am 
sanitary  engineering.     The  second  floor  contains  lectunj 
rooms,   drawing   offices,    and   laboratories   in   connectioi 
with   engineering,   architecture   and   the   building  trades 
the    photographic    and    printing    crafts,    and    electrical 
engineering.     An  experimental    bakery  is  also  placed  oil 
this  floor.     The  organic  and  inorganic  chemical  labora 
tories,  the  principal  chemical  lecture  theatre,  laboratories 
for    metallurgy    and    brewing,    and    the    woodworking 
plumbing  and  sanitary  engineering  workshops  are  placec 
upon  the  third  floor.     On  the  fourth  floor  are  arrange*! 
the  dyeing  laboratories,   an  experimental  brew-house,  i 
gymnasium,  a  house  painting  and  decorating  workshop 
and   rooms   for   bookbinding   and   lithographic    drawing 
The  astronomical  observatory,  situated  above  the  fourtl 
floor  at  the  north-east  corner  of  the  building,  is  cquippec 
with  an  equatorial  telescope.     The  basement  is  coverec 
by    the    workshops    and    laboratories    for    spinning    anc' 
weaving,  and  for  mechanical  and  electrical   engineering, 
including  laboratories  for  experimental  motors  and  dy 
namos,  steam  and  gas  engines,  hydraulic  appliances,  anc 
the  testing  of  materials. 

The  building  in  which  is  installed  the  department  foi 
the  bleaching,  dyeing,  printing,  and  finishing  of  textih 
goods,  and  for  the  manufacture,  dyeing  and  finishing 
of  paper,  is  erected  on  a  plot  of  land  contiguous  to  the 
main  building.  In  addition  to  containing  technica 
laboratories,  it  is  equipped  with  an  extensive  experimenta 
plant. 

The  day  departments  of  the  school  now  form  the 
Faculty  of  Technology  of  the  University  of  Manchester ' 
and  students  may  prepare  for  the  degrees  of  Bachelor 
and  .Master  of  Technical  Science  (B.Sc.Tech.  and 
M.Sc.Tech.).  The  school  is  attended  by  upwards  of  5,501 
day  and  evening  students.  The  principal  of  the  schoo! 
and  Dean  of  the  Faculty  is  Mr.  J.  H.  Reynolds,  M.Sc. 

Pilktngton's  Tile  and   Pottery  Co.,   Ltd.,   Clifton 
Junction. 

Leader  :    Mr.  William  Burton. 

Here  the  manufacture  of  tiles  of  every  description,1 
from  plain  floor  tiles  of  red,  buff,  or  drab  clay,  to  artistic 
hand-painted  tiles  for  walls,  fireplaces,  or  furniture, 
carried  out.  Ceramic,  mosaic,  and  architectural  faienc 
are  also  largely  manufactured,  and  during  the  la 
three  years  the  Lancastrian  pottery,  representing 
latest  achievements  of  scientific  glaze-making,  has  all 
been  produced.  During  the  last  six  months  an  entire 
novel  style  of  decoration  has  been  introduced  in  th 
form  of  Lancastrian  "  Lustre  Ware,"  which  rivals  th 
finest  lustre  wares  of  the  ancient  Persian,  Spanish-Moorish 
and  Italian  potters. 

The  following  processes  were  shown  and  explained  :- 

( 1 )  The  preparation  and  mixing  of  the  primary  mated  a ' 
clays,  flint,  pegmatite,  felspar,  &c,  used  in  the  variou 
bodies   or    pastes.     (2)  The    preparation    and    mixing 
the  glazing  and  colouring  materials.     (3)  The  shaping 
tiles,    faience,   and   vases :     (a)  tiles   by   compression 
clay-dust ;    (6)  faience  by  pressing  plastic  clay  in  moulds 
(c)  vases,   by  throwing  on    the  potter's  wheel.     (4)  Th 
firing  of  the  clay  into  pottery.     Various  types  of  potter; 
ovens   were   showTi,  as  well   as   the  different    pyromete 
and  pyroscopes  used  in  controlling  the  firing.     (5)  Th 
application  of  glaze  to  the  fired  pottery:    (a)  Dipping; 
(b)  painting ;     (c)  blowing   by   compressed   air.     (6)  Th 
firing  of  the  glaze,  together  with  the  various  precaution 
for    obtaining    the    different    colours.     (7)  The    artist 
departments,  including  modelling,  designing,  and  painting 

Afternoon  tea  was  provided  for  the  visitors,  and  en 
leaving  a  vote  of  thanks  was  proposed  by  Mr.  Thos. 
Tvrer,  to  the  firm,  and  especially  to  its  director 
and  manager,  Mr.  W.  Burton,  for  his  specially  lucid 
explanatory   remarks   and   demonstrations. 

Calico  Printing   Works   of  Messrs.   Salis   Schwabe 
and   Co.,   Rhodes,   near  Middleton. 

Leader  :    Dr.  J.  Burger. 

The  operations  carried  on  at  these  works  include  the 
bleaching,  mercerising,  printing,  dyeing,  and  finishing  of 
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mis.        Till'    cloth    to    lie    |irilltnl    ai  n\  i 

\    stair,  just   a~  it   li-nvrs  the   weaving 

litis  tli,-  natural  impurity  ol  tin-  cotton  ami 

added  for  weaving  purposes.      Tin-  I i r- 1  opcra- 

Icachnm.    i-    to    remove    1 1n-,     natural    and 

Hint  it--*.       I'lu     cloth,    in    tlic    toll    lm  in.    is    suli. 

i  -t  ii  in.    first,    of    lime,    anil    afterwards    ol 

lis   an. I    1,-ui.    under   strain    pressure   in    elo 

lit  is  afterwards   treated    with    aeid    and    bleaching   liquor. 

cloth,    after    washing,    opening    out,    and    drying,    is 

\     for    print iiii;.     The    colours    printed     may 

mi  loth  the  colouring  matter  and  the  nionlant.  whieli 

led  along  with  it  to  effect  its  fixation  ;    or  the  rdant 

may  in  some  eases  he  printed  lirst.  the  colour  I ; 

!  upon  the  mordant  l>y  a  subsequent  dyeing  o]  era 
e  former  ease  the  cloth  containing  colour  and  mordant 
nutted   to  the  operation  of  steaming,   by   which  the 
ir  i-  fixed  upon  the  filire.      In  the  latti  r  case  the  morel  - 
is  fixed  by  a  process  of  "  ageing"  —  that  is.  by 
n  in  moist   air  or  steam  :    the  cloth  is  su 
atly  dyed   in   a  solution  of  the  colouring   matter,   the 
"ii  of  mordant  and  rolour  being  completed 
steaming,  as  in  the  case  of  direct-printed  goo 
■    cloth    is    then    subjected    to   cleansing    or    soaping 
itions  to  remove  the  excess  of  colour  not  fixed  in  the 
.  and  so  render  the  colour  bright,  and  also  fast  against 

■ -pient   washing  operations.      After  this  the  g 1-  are 

:mis|icd  and  made  up  for  delivery.       The  operations  at  the 

also  include   that   of   mercerising.      The  engraving 

irtment  of  the  works  for  the  preparation  of  the  copper 

-  in.  I  tides  a  plant  for  the  electro  deposition  of  copper 

on  shells  for  the  purpose  of  making  engraving  rollers 

istly  than  those  made  entirely  of  copper.      A  plant 

far  the  manufacture  of  caustic  soda,  and  its  concentration 

by  means  of  multiple-effect  evaporators,  is  included  in  the 

works'  equipment. 

RbCKPTIOS    at  Tin'   Town    Ham.. 

In  the  evening,  the  Lord  Mayor  (the  Right  Hon.  James 

Herbert  Thewlis]  and  the  Lady  Mayoress  held  a  reception 

and  conversazione  at  the   Town  Hall,  at  which  nearly  1300 

le   were    present.      The    band    of    the   'Jnd    V.  B.    Man- 

r    Regiment    was  in   attendance.      Around   the   large 

hall  are  the  remarkable  frescoes  illustrative  of  the  city's 

ry,  painted   by   Ford   Madox    Brown.     One  represents 

Dalton  collecting  marsh  gas. 

Second  Day. — Thursday,  Jily   12th. 

Works  or  Messrs.  Joseph  Crosfield  and  Sons,   I 
Washington. 

Leaders :  — Messrs.  ,1.  ,!.  Crosfield,  Captain  Crosfield, 
and  Dr.  K.  Makkel. 

About  ;!iiii  members  of  the  Society  paid  a  visit  to  the 
extensive  works  of  this  firm,  which  was  founded  by  Mr. 
i  Crosfield  in  1S15. 
This  party,  which  contained  many  ladies,  was  conveyed, 
in  omnibuses  provided  by  Messrs.  Crosfield,  to  their  works 
at  Bank  Quay.  The  following  are  the  chief  products 
uianufactnied.  and  the  demonstration  of  the  various 
branches  involved  was  most  carefully  and  elaborately 
given  by  the  leaders  of  the  several  parties. 

•- — "  Perfection,"    "  Pink     Carbolic,"    and     house- 
hold,  laundry,   textile  and   other  manufacturing   - 

!.— A   detergent    and    water   softener,   consisting 
of  a  double  salt  of  sodium  carbonate  and  silicate,  said  to    j 

ine  the  advantages  of  these  two  detergents  without 
the  disadvantages  of  either. 

Erasmic  toilet  specialities  and  toilet  soaps,  <£•<•. 

"'.—Crude,  su  per  cent.  ;  dvnamite,  and  chemi- 
cally pure  1-260  S.G. 

c  soda. — Solid  77 — 7S  per  cent.  ;  also  powdered. 
«ick.  detached,  and  tiaked  caustic  of  the  highest  purity, 
and  pure  caustic  liquor  of  90    Tw. 

Suicati   of  soda. — Alkaline  and  neutral  lump,  and  solu- 
tion in  concentration  varying  from  75    Tw.  to  17")    Tw. 
'>>!/■ — Water-glass  for  egg  preserving. 
Boiler   fluid,  disinfectant  powder,  protective  paint  and 
black   enamel    for   ironwork,    joint    box    composition   for 
d  insulation.  "  Veberine,"  a  pure  neutral  sterilised 
le  butter. 


/,,.,  making  ■/•  partnu  nt.     The 
oi  iron  was  illustrated,  and  exi  >     I  arable  inten 

There  .in-  two  ,  in  use  for  the  manufai  tu 

caustic  soda,  th<  or  lime  proi 

oi    i.iin.     process.     The  foi  the  production 

of  a  large  a unl   ol   waste  calcium  cai  oi    the 

utilisation  of  which  cement   work-,  an    ii    | I  con- 

stiu. Hon  on  the  other  Lank  of  the  Mi  rsej  In  the  ferrite 
pro,,--,  iron  oxide  oi  "blue  billy"  and  soda  ash  are 
mixed,  and   heated    in  fired   revoh  •    for 

several  hour-;    carbon  dioxide  is  given  odium 

ferrite  is  produced,   which   is  treated   with   Water  in  hi 

ing  tanks,   producing  a   Bolution  of  caustic  Boda  ol  high 

ngth.     The  lei thu     ■ 

with  fresh  soda  ash. 

\   Boherae  was  distributed  amongBl   the  visitors,  illus- 
trating  t1  ture   in   the  vai  soap, 

caustic  sod         '  Tine. 

The   firm    provided   a    sumptuous   dim  id-day, 

Dr.    Market    presiding,      ml    the    works  con- 

ducted by  Mr.  F.  H.  Crossley,  performed  a  selection  of 
music  during  its  progress. 

The     President     proposed     a     hearty     oil,'     of    than! 

Messrs.  Crosfield  for  their  exceeding   hospitality,  and   tor 

the    kind    manner    in    which    the  had    been 

ducted  through  these  marvellous  works.     The  vot< 
acknowledged  by  l>r.  K.  Market,  for  the  firm. 

Not  the  least  attractive  demonstration  ■■■  Mow- 

ing   the   dinner,    viz.,    the   tire    brigs  ambulance 

performances.  Xhe  lares  engine  send-  out  750  galls. 
of  water  per  minute,  and  i-  said  to  be  the  highest  jet  in 
Lancashire.  The  drill  by  a  squad  of  the  works  volunteer 
company,  and  the  gymnastic  display  bj  the  girls,  stimu- 
lated much  interest  Performances  v  the 
works  brass  band,  and  also  by  the  male  voice  and  mixed 
voice  choirs.  Later  on  in  the  afternoon,  and  before  having, 
the  visitors  were  entertained  to  tea  in  the  fine  roof- 
garden. 

F)\st  Lancashire   Paper   Mm.  Co.,   Ltd.,   R.wh  i.iffe. 
Leader:     Mr.  ,1.   H.   Lester. 

In  the  esparto  store  and  cleaning  department,  room 
is  provided  for  the  storing  oi  over  2000  tone  oi  esparto 
grass  :  it  also  contains  the  machinery  for  the  mechanical 
cleaning,  and  for  the  opening  out  of  the  grass  preparatory 
to    boiling. 

Rag  jtor  -■  and  sorting  rooms. — The  rags  are  sorted 
into  grades  and  passed  through  the  revolving  chopper  and 
duster  for  the  purpose  of  removing  me<  hanical  impurities. 
They  are  afterwards  conveyed  to  the  I 

Boiling  and   washina. — The  department    contains  one 
large    spherical    boiler    for    the     boiling    of    rags, 
stationary    boilers    for    thi  of     esparto    gi 

an<l    the    washing    pans.      After   the    boiling    and    the    pre- 
liminary washing,    the    esparto    is    conveyed    to    m 
washing  engines  for  the  final   washing.     After  this  it  is 
bed  in  the  poachers. 

Water  purification. — Battery  of  filters,  with  pumps, 
for  treating  4H.UU0  gallons  of  water  per  hour. 

>,/ir,i/  wood  pulp  breaking  and  bleaching  department. — 
Mixing  of  the  different  kinds  of  "  chemical  wood  "  (wood 
cellulose),   and   opening  out    of   the   pulp  in  two   breaking 
engines.     Four  large  bleaching  engines,  each  capal 
holding  three   tons  of  cellulose  .it   one  tune,   are   provided 

for  the  bleaching  ol  the  chemical  wood  pulp.     To  ensure 
cleanliness  the-  ire   lined  with  white  tiles.    The 

bleached  pulp  is  passed  to  the  draining  house,  where  the 
-    of   water  is  removed.      Tl  bleached 

in  this  department  in  a  separate  engine. 

Draining  of  bleached  material. —  This  building  contains 
nine  large  drainers,  lined  with  white  and  cream  coloured 
tiles.  After  draining,  the  material  is  filled  into  wagons 
and  conveyed  to  the  beating  engines.  The  waste  water 
from  the  paper  machines  is  passed  through  filter  pn 
for  the  purpose  of  removing  the  fine  fibres  and  solid  matter 
which  it  contains.  In  this  manner  considerable  economy- 
is  effected,  and  these  substances  are  prevented  from 
contaminating  the  mill  effluent.  Press  pott  or  half  stuff 
machines.— The   bleached    ,-  res    are    passed   over 

a  series  of  settling  traps  and  through  mechanical  strainers 
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kilowatt  three-phase  alternator  sets.  Each  of  the  ma 
engine  sets  consists  of  a  '2500  i.h.  p.  vertical  cross-corn  poui 
engine  running  at  94  revolutions  per  minute,  and  a  15i 
kilowatt  three-phase  alternator,  generating  current  at 
pressure  of  6500  volts  with  a  periodicity  of  50  cyjp 
pc  second.  The  high  pressure  and  low  pressure  cylinde 
of  the  engine  are  36  in.  diameter  and  71  in.  diamet 
respectively,  by  3  ft.  6  in.  stroke.  They  are  stea 
jacket  ted,  and  are  fitted  with  Dobson's  "Corliss"  val' 
gear.  Over  one  hundred  miles  of  cable  are  requin 
for  connecting  the  sub-stations  with  the  generatii 
station. 

The  extension  plant  at  Stuart  Street  Works  consis 
of  two  6500  h.p.  triple  expansion  engines,  and  twel' 
Babcock  and  Wilson  boilers.  The  engines  are  run  eo 
densing.  and  the  cooling  towers  are  by  Messrs.  Klein' 
Messrs.  Koppel.  and  the  Wheeler  Condenser  Compan 
The    total    horse-power   at   Stuart    Street   is   28,000    h. 

Opportunities  were  also  given  to  members  for  visitii 
the  following  institutions :  The  University.  Munieip 
School  of  Technology,  Art  Gallery,  The  John  Rylam 
Library.  Chetham  Hospital  and  Library,  and  the  Whi 
worth  Institute. 

THE  ANNUAL  DINNER. 

The  annual  dinner  was  held  at  the  Grand  Hotel,  Aytou 
Street.  Dr.  E.  Divers,  the  President,  presided,  and  h 
was  supported  by  Mr.  Eustace  Carey  (President-elect 
Alderman  I.  Frankenburg  (Mayor  of  Salford).  Alderma 
Sir  James  Hoy,  Alderman  Sir  Bosdin  T.  Leech,  Sir  \V.  I- 
Bailev.  Mr.  Ivan  Levinstein,  Mr.  J.  H.  Revnolds.  Professc 
Schuster.  Dr.  D.  B.  Hewitt,  Professor  W.  R.  Lang.  M 
Thomas  Tyrer,  Alderman  Joseph  Thompson,  Mr.  C 
Guttmann.  Dr.  Julius  Lewkowitseh,  Dr.  L.  Baekelani 
Dr.  K.  E.  Market.  Mr.  C.  E.  Groves,  Professor  W.  ,. 
Pope.  Mr.  J.  Crosfield.  and  the  Hon.  Secretary,  Mr.  Juliv, 
Hiibner. 

The  Chairman  said,  before  proceeding  with  the  toast 
set  down  on  the  programme,  he  desired,  on  behalf  of  th 
Society,  to  express  their  thanks  to  Messrs.  Joseph  Cro> 
field  and  Sons,  for  the  privilege  of  inspecting  their  work.- 
for  the  admirable  arrangements  made  for  the  inspectioi 
and  for  the  hospitality  extended  throughout  the  day. 

Dr.  K.  E.  Markel  acknowledged  the  expression  c 
thanks  on  behalf  of  himself,  his  co-directors,  and  the  sta: 
employed  by  the  firm. 

The  Chairman  proposed  "  The  Health  of  the  King." 

The  Chairman  expressed  regret  at  the  absence  of  th 
Lord  Mayor  of  Manchester,  owing  to  a  long-standin 
engagement,  but  he  was  glad  to  see  they  had  with  thei 
His  Worship  the  Mayor  of  Salford  (Alderman  Frankeu 
burg),  and  they  had  also  Sir  James  Hoy.  who  had  <  om 
there  partly  in  consequence  of  the  absence  of  the  Lon 
Mayor,  in  order  that  he  might  show  attention  to  them  oi 
behalf  of  the  City  of  Manchester.  They  had  also  Si 
Bosdin  T.  Leech,  an  ex-Mayor  of  Manchester,  and  the; 
had  also  that  well-known  citizen  and  ex-Mayor  of  Salford 
Sir  William  Henry  Bailey. 

After  a   telegram   which  had  been  received  from   Dr 
Ludwig   Mond,    acknowledging   receipt    of   the   Society 
medal,  had  been  read, 

Dr.  David  B.  Hewitt,  in  proposing  "  The  City  o 
Manchester  and  the  Borough  of  Salford."  paid  a  higl 
compliment  to  the  admirable  manner  in  which  then 
affairs  were  managed.  There  had  been  a  succession  0 
most  able  Mayors  and  Lord  Mayors  of  the  two  town>  thai 
ought,  in  his  opinion,  to  be  one.  Both  places  had  exhibits 
a  vast  amount  of  enterprise  in  various  directions,  and  tht 
only  fault  he  could  find  with  them  was  that  they  had  nol 
paid  sufficient  attention  to  sewage  purification.  In  thai 
respect  neither  of  the  towns  was  what  it  ought  to  be,  hut 
he  hoped  there  would  be  a  change  within  the  next  few 
years. 

Alderman  Sir  James  Hov,  in  responding,  said  that  in 
the  various  phases  of  municipal  life  Manchester  had  don( 
fairly  well,  and  was  not  behind  other  places.  In  the 
last  two  or  three  years  much  wider  demands  had  been 


so  as  to  remove  sand,  particles  of  roots,  and  other  foreign 
matter  :  they  are  then  passed  over  the  "  press  pate."  and 
formed  into  sheets,  which  are  afterwards  conveyed  to  the 
beaters,  in  which  the  fibres  are  drawn  out  and  disintegrated. 
so  as  to  make  them  suitable  for  the  manufacture  of  the 
various   classes   of   paper. 

Waste  paper  breaker. — In  this  department  waste  paper 
is  reduced  to  the  state  of  pulp,  and  is  then  added  to  the 
ordinary  paper  pulp  in  the  beating  engines. 

The  pulp  coming  from  the  beaters  is  passed  to  the  pulp 
chests,  in  which  it  is  mixed  with  the  necessary  quantity 
of  water.  From  here  it  is  conducted  over  the  sand  tables 
and  through  the  revolving  --trainers  on  to  the  endless 
wire  band  of  the  paper  machine.  The  water  is  gradually 
removed,  and  the  well  of  paper  formed.  The  moist  web 
after  leaving  the  endless  Mire  hand,  now  passes  between 
a  series  of  press  rollers,  by  means  of  which  a  further 
quantity  of  water  is  pressed  out.  and  it  is  ultimately 
conducted  over  the  drying  cylinders.  A  passage  through 
calenders  gives  the  paper  the  required  finish.  A  still 
higher  finish  is  obtained  by  passing  the  paper  through 
the  super  calenders. 

Soda  recoveri/  plant.  Multiple  effect  evaporation. — The 
waste  lye  from  the  esparto  boiling  is  concentrated  to 
about  503  Tw.,  and  afterwards  incinerated  in  a  revolving 
furnace.  The  "  black  ash  "  obtained  is  finally  converted 
into   caustic   soda   by   caustieising. 

The  Manchester  Ship  Canal  Docks  and  the  Cor- 
poration Sewage  Works,  Davyhulme. 
Leader  :  Dr.  G.  J.  Fowler. 
The  Rivers  Department  of  the  Manchester  Corporation 
have  charge  of  all  the  arrangements  for  treatment  and 
disposal  of  sewage,  a  task  of  enormous  difficulty.  A  vast 
sum  has  been  spent  in  the  endeavour  to  deal  with  the 
sewage  problem,  and  the  Committee  beiieve  they  have 
found  a  satisfactory  solution.  Including  storm  water, 
the  average  daily  flow  of  sewage  for  the  year  1901.  which 
may  be  taken  as  indicative  of  other  years,  was  34.071,019 
galls.,  whilst  the  average  daily  dry-weather  flow  was 
25,700,000  galls.  Until  the  last  few  years  the  treatment 
was  by  chemical  precipitation,  but  this  is  now  rapidly 
giving  place  to  the  bacterial  system. 

Sir  W.  G.  Armstrong.  Whitworth  and  Co.'s  Works, 
Openshaw. 
Leader  :  Mr.  W.  H.  Coleman. 
These  works  were  founded  by  the  late  Sir  Joseph  Whit- 
worth. who  began  business  in  Manchester  in  1S33.  They 
were  built  in  1880,  and  have  been  greatly  extended 
since  that  time.  The  total  area  covered  is  40  acres,  and 
an  additional  12  acres  have  recently  been  acquired  for 
the  purpose  of  further  extension.  In  1897  Whitworth' s 
firm  amalgamated  with  the  great  Tyneside  shipbuilding 
firm  founded  by  the  late  Lord  Armstrong.  Many  of  the 
famous  tools  and  machines  invented  by  Whitworth  are 
still  manufactured  here.  These  include  surface  plates, 
screw  threads,  measuring  machines,  and  sundry  machine 
tools.  Great  ingenuity  was  displayed  in  his  inventions 
in  connection  with  the  manufacture  of  rifles,  large  guns, 
steel  guns,  and  armour  plate.  The  present  establish- 
ment at  Openshaw  comprises  departments  for  engineering, 
machine  tools,  gauges,  guns,  gun  mountings,  and  armour 
plate,  steel  works,  crucible  steel  department,  iron  and 
brass  foundries,  tinsmiths'  Bhops,  pattern  makers'  depart- 
ment, metal  testing  department,  laboratories,  producer 
gas  plants,  two  complete  ammonia  recovery  plant-, 
general  offices  and  drawing  offices.  The  number  of  hands 
employed  is  4,163. 

The  Corporation  Electricity  Works,  Stcart  Street. 
Leader :    Mr.   W.   H.   Coleman. 

The  area  of  the  works  is  about  eight  acres.  Three- 
phase  alternating  currents,  with  a  frequency  of  50  cycles 
per  second,  are  generated  at  the  main  power  house  at  an 
extra  high  pressure  of  6.500  volts,  and  are  transmitted  at 
this  pressure  to  the  sub-stations.  The  supply  from 
the  sub-stations  is  at  500  to  550  volts  pressure  for  supply- 
ing to  the  tramways,  and  at  410  and  205  volts  pressure 
for  lighting  and  power  purposes. 

The  plant  in  the  engine  room  consists  of  six  main  1500 
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m  municipalities  (I.  in  line]  I*  ill  the  pnst. 

Alongside  these  demands   «>-   tin-   growin       u    i       t\    for 
To  his  iniml  tin-  question  ol  in  ikinu  life  worth 
(immunity    was  one  of  the  'jic  itest   pro 
n\   body   of  men  i  mild  have  entrusted  to  tli 

man    Prankesm-ku  (May I    Snlford    admitted 

inches  ter  w  n  i  ms  eitj  .  unci  il   to  that   they 

idd    "  nneient    and    ro\  ill."    they    could    ii 
1  was  like. 
A  u.i  i  im  Inn  r\  in  led. 

.-•,[\   T    I.i  "The  Society  of  Chemical 

Industry."    Alluding  to  the  sen  ige  purification  pi 

irked  that  it  Manchester  bad  nol 

Local  Government  Board,  and  had  been  allowed 
to  fullv  adopt  the  advice  of  it-  chemical  advisers,  the  i  it  v 
would  by  now  have  had  i  perfect  sewage  scheme.  He 
(copied  the  toast  with  the  name  of  the  President,  and 
complimented  him  on  the  success  of  his  efforts  to  impait 
istry  to  the  Japanese. 
The  Chairman',  in  replying  Japan,  with  which 

.hi  Leech  had  associated  him  in  too  complimentary 

terms,  largely  owed  it-  success  to  tie-  fact   that  it  had 

applied  science  to  the  business  of  life — to  the  army,  navy, 

in.  ition. 

Mr.    ErsTAi'E   Carey,    l'residcnt-elect,    said    it    was    a 

great  pleasure  to  him  to  think  the  Society  had 

but  it   would   be  some  yen-  before  they   arrived 
at  maturity,  as  they  had  a  great  future  before  them,  and 

deal  of  work  to  do.  Their  first  interest  was  in 
applied  science  and   technology  :    at   the  same  time  they 

t  only  chemists  so  far  as  then  ability  would  permit 
them  to  be  so,  but  they  were  also  business  men.  In 
order  to  manufacture  products  they  imi-t  needs  come  in 
contact  with  railways  and  canals,  and  they  had  to  consider 
the  question  of  rates,  and  he  hoped  the  time  was  not 
far  distant  when  they  would  be  in  a  similar  position  with 

to  carriage  a-  they  were  in  France  and  Belgium, 
where  the  canals  were  like  our  high  roads,  absolutely 
free  from  toll.  They  also  came  into  contact  with  the 
Government  on  the  Alkali  and  other  Acts,  and.  while 
he  did  not  complain  of  anything  which  the  Government 
had  done,  he  wished  to  point  out  that  their  business  as 
chemists  had  to  deal  with  something  more  than  technology. 
He  thought  they  must  in  future  give  more  attention  to 
subjects  of  general  interest,  and  be  alive  to  what  was 
contemplated  by  the  Government  of  the  day.  and  do  tle-ir 
i  promote  the  interests  of  the  manufacturer  in  the 
United  Kingdom  and  other  countries  where  their  Society 
I  1  SO  well-known.  He  was  pleased  with  the  efforts 
which  had  been  made  to  bring  the  members  together  by 
!  the  various  works,  which  not  only  gave  oppor- 
tunities for  members  becoming  known  to  each  other,  but 

moved  that  feeling  of  secrecy  which  had  unfortu- 
nately too  long  prevailed  in  this  country.  By  inspecting 
various  operations,  and  by  the  interchange  of  opinion-. 
they  would  eventually  make  their  beloved  Society  of 
Chemical  Industry  more  important  even  than  it  had  been 
in  the  past. 

Dr.  K.  E.  Markel,  in  proposing  "The  University  of 
Manchester."  said  he  approached  this  toast  with  a  certain 
•mount  of  diffidence,  but  he  claimed  to  have  one  qualifi- 
cation for  the  task  in  his  unbounded  admiration  for 
the  University.  Well  did  he  remember,  as  a  boy  in 
Germany  at  school,  purchasing  with  his  first  pocket  money- 
two  English  scientific  books — Roscoe's  "  Elementary 
Chemistry"  and  TyndalTs  "Heat."  On  the  title  page 
of  one  of  the   hooks  he  read  that   the  writer   « 

.  of  Owens'  College,  and  boylike.  he  wondered 
sort  of  a  place  Owens'  College  was.  Con 
England,  he  very  soon  became  intimately  acquainted 
with  it.  and  ever  since  he  had  taken  a  very  great  interest 
in  the  institution,  and  particularly  the  far-reaching 
effect  of  the  science  taught  there  on  chemical  industries. 
The  little  book  he  referred  to  had  created  a  thirst  in 
him  for  science  which  had  never  been  quench 
which  he  hoped  never  would  be.  as  long  as  he  lived. 
If  the  University  could  have  such  an  effect  on  the  humble 
ler  far  away,  what  must  be  the  influence  on  its 
immediate  alumini.  He  need  only  mention  Frankland. 
Perkin.  Schorlemmer,  Roscoe.  ami  Dixon,  to  show  the 
influence  which  the   University  had  had  in  the  chemical 


world.      It   wouM    be   futile  for  him.  in   tie 

many  who  were  fa re  intimately  acquainted  with  the 

I  nit  ersity  than  he  was,  to 

but  he  could  -ay  this,  thai  Man 

that  had  really 

all  th)  ion  il  institution 

mi  in  I  the  University,  and,  whal  was  mot 

othei  towns  to  follow  its  example.     He  coupled  with 
■     ■■  The    Munii  ipal    S<  boo!    oi 

splendid    h  with    its 

and  it-  excellent  staff,  o)  whom  they  had  the  privileg 

ing  tw i  t h.  1 1  Council,  Messrs.  Hubnei  and  Top.-. 

Prof,   Auriii  r  Schuster,  responding  to  I   of 

"  The  University  of  Manchester,  -aid,  from  the  informa- 
tion they  had  already  received  that  day,  they  might  have 
gathered  that  the  University  and  thi    -  ■•  Chemical 

Industry  were  really  sisters,  for  one  of  the  tuber-  of  the 
Sooiety   was   also   one   of   the 
University.     They  began  their  birth  from  the  timi 
they  really  became  identified  with  the  I 
the  University  of  .Manchester,  and  tin-  enabled  thi 

ome  more  closely  associated  with  the  various  intei 
of  the  City.  He  had  read  in  the  newspaper  that  morning 
that  the  Minister  of  Education  hoped  to  establish  sn 
educational  ladder,  by  mem-  of  which  every  boy  or  girl 
might  ultimately  pass  from  the  elementary  -hool  to  one 
of  the  ancient  Universities.  He  quite  agreed  thfl 
education  i-  to  end  at  the  University,  it  must  be  an  ancient 
one.  They  claimed  that  their  University  was  a  modern 
one,  and  therefore  education  only  began  there,  and  it  was 
carried  on  after  the  boy  or  girl  left  the  University 
and  commenced  practical  life.  We  are  taught,  however, 
that  the  education  of  u  man  of  science  practically  ' 
when  he  enters  upon  a  trade.  He  thought  Manchester 
could  claim  that  it  always  kept  its  eyes  open,  and  one  of 
the  conditions  of  a  modern  University  was,  that  there  was 
a  certain  danger  of  students  of  any  particular  profession 
being  kept  too  much  in  contact  with  their  own  subject. 
In  their  own  University,  they  were  trying  to  overcome  that 
difficulty,  and  bring  their  students  into  close  contact 
with  each  other. 

Mr.  Ivan  Levinstein,  speaking  to  the  toast  of  "  The 
University."  said  he  was  sure  there  was  no  Society  which 
took  a  deeper  interest  in  science  and  its  application  than 
the  Society  of  Chemical  Industry.  They  had  seen  their 
great  School  of  Technology  built  by"  the  ratepayers 
of  Manchester,  and,  while  Prof.  Schuster  had  referred 
principally  to  pure  science  as  taught  in  the  University. 
he  might  say  that  the  establishment  of  a  Faculty  of  Tech- 
nologv  was  largely  due  to  Prof.  Schuster.  The  purely 
scientific  chemist, "seeking  to  solve  problem-,  was  quite 
rdle.-s  of  time  and  expense  and  regardless  of  the 
demands  of  the  public,  whilst  the  technologist,  who  did 
not  care  so  much  for  seeking  the  truth  and  nothing  but 
the  truth,  had  to  consider  the  requirements  of  the  market, 
and  the  saving  of  time  and  cost  of  production.  Such  in  vest  i- 
s  items  could  not  be  successfully  carried  out  in  an  ordinary 
oratory,  especially  in  the  textile  and  allied  industries, 
and  for  tins  reason  the  .Municipal  School  of  Techn 
had  been  ere.  ted  and  equipped  with  laboratories  and  work- 
shops containing  complete"  plant  and  machinery  SU 
the  student  would  meet  on  entering  bleach-,  dye-,  print- 
and  paper-works,  spinning  and  weaving  mills,  he.  Proof 
of  the  advantage  of  such  a  system  was  afforded  by  the 
success  achieved  bv  students  of  the  School  of  T 
who  had  entered  for  the  degree  in  technical  science  at  the 
University. 

Dr.   Jrurs   Lewkowitsch.  in   proposing   "  Thi 
Chester  Section,"  said  he  was  associated  with  this  particular 

ion  some  four  vears  ago.  and  he  was  proud 
oulv  friends  he  had  in  Manchester  at    that   time   were 
members  of  the  Section,  a  Section  which,  in  those  days. 
devoted  much  attention  to  smoke  and  sewage.     He  loupled 
with  the  toast  the  name  of  the  Hon.  Secretary.  Mr.  Hubner, 
and  expressed  sympathy  with  the  Chairman  (Dr.  Bs 
in  his  absence  through  illness,  and  expi 
both   of   these    gentlemen   for   their   efforts,   which   had 
resulted  in  such  a  successful  meeting. 

Mr.    Jruts    HCbner.    in    responding    to    the    toast, 
expressed  his  indebtedness   to   Dr.   Lewkowitach   for   the 
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very  complimentary  references  which  he  had  made  as 
to  his  association  with  the  Manchester  Section,  and  the 
satisfactory  arrangements  -which  had  been  made  for  the 
entertainment  of  the  visiting  members  and  their  friends. 
He  also  wished  to  acknowledge  his  indebtedness  to  the 
Lord  Mayor  and  the  Manchester  Corporation,  and  to  the 
various  firms  who  had  so  freely  extended  their  hospitality, 
and  which  had  in  such  a  large  measure  added  to  the  success 
of  the  meeting. 

Mr.  Thomas  Tyrer,  in  submitting  "  Our  Guests," 
said  the  toast  needed  no  elaboration  by  him.  He  might 
make  a  supplementary  remark  of  regret  that  Dr.  Ludwig 
Mond.  the  recipient  of  the  Society's  medal  this  year, 
was  not  with  them,  and  they  could  only  hope  that  the 
causes  which  led  to  the  recommendation  of  his  medical 
adviser  not  to  undertake  the  journey  had  passed  away. 
He  asked  their  acceptance  of  the  toast  committed  to  his 
care,  viz.,  "  Our  Guests."  They  had  heard  some  of  them 
that  night,  and  while  they  honoured  them,  they 
nevertheless  must  have  felt  honoured  in  being  associated 
with  the  Society.  The  guests  were  many,  including 
Sir  James  Hoy,  the  Mayor  of  Salford,  Sir  Bosdin  T.  Leech, 
and  many  others,  and  it  was  his  pleasure,  on  behalf  of 
the  Society,  to  heartily  welcome  them.  He  coupled  with 
the  toast  the  name  of  Alderman  Joseph  Thompson,  LL.D. 

Alderman  Thompson  having  left,  the  Chairman  called' 
upon  Sir  William  Henry  Bailey  to  reply. 


Third  Day.     Friday,  July  13th. 

The  party  travelled  by  special  train  to  Hope,  whence 
brakes  took  them  to  Castleton.  Here  the  Great  Peak 
Cavern  was  inspected,  after  which  luncheon  was  served 
at  the  Peak  Hotel.  It  had  been  intended  to  drive  to 
Hathersage  and  the  Surprise  View,  but  the  weather 
became  unfavourable,  and  rain  fell  for  the  rest  of  the  day. 
A  large  room  belonging  to  the  hotel,  nevertheless,  enabled 
a  pleasant  afternoon  to  be  spent,  to  which  the  excellent 
singing  of  the  Misses  Johnston,  daughters  of  the  proprietor 
of  the  hotel,  contributed.  A  small  number,  braving  the 
weather,  contrived  to  visit  the  Blue  John  and  Speedwell 
mines.     After  tea  the  party  returned  to  Manchester. 

In  the  evening  a  conversazione  was  held  in  the  Whit- 
worth  Hall  of  the  Victoria  University,  where  Vice-Chan- 
cellor Hopkinson  received  the  guests.  In  the  Chemical 
Lecture  Theatre  Professor  Harold  B.  Dixon  gave  a  lecture 
on  South  Africa,  illustrated  by  lantern  slides,  and  in  the 
chemical  laboratories  were  shown  exhibits  of  scientific 
and  industrial  interest  by  the  professors,  demonstrators, 
and  students  of  the  University,  and  others. 


New  England   Section. 

Meeting  held  at  Boston,  Mass..  on  Friday,  April  6th,  1006. 

A  paper  was  read  on  the  "  De-arsenication  of  Sulphuric 
Acid  "    by  Mr.   Hervey  J.   Skinner. 


New  York  Section. 

Meeting  held  at  Chemists'  Club  on  Friday,  May  25tli,  190G. 

MR.    RUSSELL  W.    MOORE  IX  THE   CHAIR. 

PINACHROMY  AND  PIXATYPE  :   NEW  PROCESSES 
OF  COLOUR  PHOTOGRAPHY. 

BY   H.   A.   METZ. 

Dr.  E.  Koenig,  of  the  Farbwerke,  vorm.  Meister,  Lucius 
and  Briining,  has  developed  two  new  processes  in  colour 


photography  which  are  known,  respectively,  as  "  pina- 
chromy  "  and  "  pinatype."  They  are  not  only  of  interest 
to  the  student  of  chemistry  and  physics,  but  are  a  distinct 
and  important  advance  towards  the  reproduction  of  objects 
in  their  natural  colours. 

In  pinachromy,  three  collodion  films  are  successively 
superimposed  and  coloured  by  the  action  of  light  on  certain 
sensitive  chemical  preparations  with  which  the  films  are 
coated,  thus  making  a  true  coloured  photograph.  The  pro- 
cess has  met  with  considerable  success  abroad,  and  is 
based  on  the  light  sensitiveness  of  the  leuco-bases  of  the 
organic  dvesturfs.  While  many  of  these  leuco-bases,  for 
instance  those  of  the  safranines,  are  so  oxidisable  that 
they  cannot  be  isolated  in  a  free  state,  there  are  others, 
like  the  leucomalachite  green,  which  can  be  easily  produced, 
and  are  comparatively  stable.  These  more  permanent 
leuco-bases.  when  exposed  for  some  time  to  light,  become 
strongly  coloured. 

Dr.  Koenig  examined  all  the  leuco-bases  at  his  command, 
but  found  that  when  exposed  to  light,  either  by  themselves, 
or  in  gelatin  coatings,  none  of  them  gave  results  of  the 
desired  strength  or  brilliancy.  Subsequently  he  selected 
collodion  as  the  support,  and  thus  obtained  the  desired 
increase  in  sensitiveness,  the  leuco-bases,  in  the  presence 
of  collodion,  becoming  strongly  oxidised  after  a  compara- 
tively short  exposure.  This  increased  reaction  he  attri- 
buted to  the  presence  of  the  nitric  acid  groups  in  the  nitro- 
cellulose, and  upon  further  experiment  found  that, 
like  nitrocellulose,  all  nitric  acid  esters  would  react. 
The  nitrous  acid  esters,  on  the  contrary,  and  the  isomeric 
nitro  derivatives  of  the  aliphatic  and  aromatic  hydro- 
carbons proved  ineffective.  The  nitrosamines  showed 
reactions  similar  to,  but  weaker  than,  those  of  the  nitric 
acid  esters.  It  is  of  interest  that  the  light  sensitiveness 
of  the  mixture  of  nitrocellulose  with  the  leuco-bases  is 
considerably  reduced  by  the  presence  of  urea  or  of  anti- 
pyrine.  This  would  seem  to  point  to  the  fact  that  the 
leuco  bodies  are  oxidised  by  nitrogen  oxides,  which  separ- 
ate from  the  collodion.  While  nitrocellulose  is  by  no 
means  the  most  effective  of  such  compounds,  still  greater 
sensitiveness  resulting  from  the  admixture  of  leuco-bases 
with  the  nitric  acid  esters  of  glycerol,  glucose  or  mannitol, 
it  is  the  most  suitable  compound,  as  it  acts  at  the  same  tirme 
as  the  film  and  as  the  support  for  the  picture.  Thejlight 
sensitiveness  of  the  mixture  of  nitrocellulose  and  the 
leuco  bodies  can  be  considerably  increased  by  the  addition 
of  nitromannitol. 

Blue  pictures  are  produced  with  leucosetocyanine,  which 
is  o-chlorotetraethyldiaminotriphenylmethane ;  green 
with  leucomalachite  green,  or  with  m-nitro-  or  m-amiuo- 
tetraethyldiaminotriphenylmethane ;  red  with  p-leuco- 
aniline,  or  leuco-rhodamine ;  violet  with  hexamethvi- 
/j-leucaniline  (the  leuco-base  of  Violet  6  B  crystals),  and 
yellow  with  leucofluorescein  or  leucoflavaniline.  The 
fixing  of  the  picture  is  effected  with  dilute  organic  acids,  of 
which  monochloracetic  acid  is  the  best ;  acetic  acid  or 
di-  or  tri-chloracetic  acids  cannot  be  used. 

The  practical  application  of  this  process  is  as  follows  : — 
A  sheet  of  paper  is  coated  with  the  blue  collodion  mixture 
and  exposed  under  its  corresponding  negative.  When 
the  blue  picture  appears  sufficiently  strong,  it  is  fixed  in 
a  10  per  cent,  solution  of  chloracetic  acid,  washed,  coated 
with  a  thin  gelatin  film,  and  dried.  This  gelatin  film 
serves  to  protect  the  first  collodion  coating  from  dissolving 
when  the  second  coating  is  put  on.  The  dry  blue  picture 
is  then  covered  with  the  yellow  collodion  mixture  and 
exposed  under  its  corresponding  negative,  care  being  taken 
that  the  pictures  register  accurately.  After  exposure, 
it  is  fixed,  washed  and  dried,  and  the  yellow  picture 
produced.  The  final  red  picture  is  obtained  in  a  corres- 
ponding manner.  On  account  of  the  complete  trans- 
parency of  these  very  thin  films,  and  the  brilliancy  of  the 
colours  produced,  the  prints  appear  very  uniform.  The 
fastness  to  light  of  pinachromy  pictures  is  naturally  not 
absolute,  but  the  dyestuffs  used  are  relatively  fast.  The 
poorest  is  the  blue,  but  even  this  surpasses  the  "  blue 
prints  "  (cyanotypes)  in  fastness.  The  quantity  of  the 
leuco  bodies  necessary  is  extremely  small;  hence  pictures 
composed  of  the  three-colour  films  cost  but  a  trifle  more  to 
produce  than  ordinary  gum  or  pigment  prints. 
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In  pinatype,  the  second  process,  on  the  other  hand,  a 
.!'■  gelatin  til  mi  is  bo  treated  that  a  succession  of  paper 

print-  ma>   I htained  from  the  coloured  plate  as  often 

desired,      I  In-   makes   pinatype  especially  adapt 
three-colour  work,   and    it   i>  ti'>u    I 

this  purpose,     A  bichromated  gelatin  plate  is  exposed 

ij  lit  under  iphie  negative,  and  the  undecom- 

romate    i-    removed    by    washing.     Pinatype 

dyes  have  the  property  ol  dyeing  the  unl  elatin 

\cr\   strongly,   whereas  the  hardened   portions  are  either 

not   coloured    at    all   or   very   slightly.     If    moist 

ted   with   specially    prepared   gelatin,   i-   now    b] 
into  intimat    contact  with  the  gelatin  layer,  colour 
ins  of  ii  pintapye  dye,  in  a  short  time  a  coloured  paper 
ire  with  all  the  half  tot 

coloured   on   those   parts  not   affected   bj 
while  the  most   exposed   parts  remain  white,     From  this 

•  evident   that  in  order  to  obtain  a   positive   pi 
the   bichromated   gelatin   layer   must    be   exposed    under 
a  dispositive,     The  facility   with  which  enlarged  copies 
be    made   is   especially   important    for    three-colour 
tography.    a-    the   direct     production    of    largt 
-  in  three  colours  offers  many  technical  difficulties. 
-  the  negatives  ran  be  enlarged  directly, 
whereby  all   the  details  are  much  better  than 

i  an  eidarged  negative  has  to  be  prepare, 1  from  the 
re.     The  print   plates  for  pinatype.  which 
are  not  sensitive  to  Unlit,  are  steeped  with  the  film  side 
■most,    for   three   or   four    minutes,    in    a    sensitising 
tion  (_  iirms.  of  chromic  acid  dissolved  in   110 
i    in   shaded    daylight    or   lamplight.     The  solution 
must    not    be   warmer   than   '_'n     ('.      Any   bubbles   of   air 
aid  be  removed  with  the  finger  or  a  brush.     A  great 
Dumber  of  plates  may  be  sensitise.!,  one  after  the  other, 
in  the  same  bath.     After  the  plates  have  b  tised, 

are  well  drained  and  dried  in  a  dark  and  not  too 
warm  place,  free  from  dust.  The  sensitised  plat<  - 
much  longer  than  sensitised  pigment  paper,  and  pre- 
their  qualities  completely  for  two  or  three  weeks.  The 
sitives  to  be  copied  are  laid  in  a  frame  with  the 
film  side  in  contact  with  the  film  side  of  a  sensitised  print 
plate.  The  exposure  time  for  a  print  plate  is  about  the 
same  as  that  for  collodion  paper.  Electric  arc  light  is 
just  as  good  as  direct  sunlight  for  copying.  After  copying,  ' 
the  pictures  should  be  distinctly  seen  in  brown  colour  on 
a  yellow  background.  The  print  plate  is  now  washed 
in  running  water  until  all  undecom  posed  chromic  acid 
has  been  removed.  Usually  washing  is  complete  in  ten 
minutes.  The  plates  may  now  be  dried  or  placed  directly 
ill  the  dye  solution.  The  well-washed  print  plate,  either 
dry  or  moist,  which  corresponds  to  the  red  filter  negative. 
ped  in  the  blue  dye  solution  composed  of  5  grms. 
of  "  pinatype  blue  "  dissolved  in  230  c.c.  of  water,  and 
the  dish  rocked  from  time  to  time.  The  tirst  dyeirm  takes 
about  15  minutes.  The  plate  is  then  washed  and  rinsed 
until  the  watei  running  off  from  it  is  no  longer  coloured. 
It  should  have  the  appearance  of  the  dispositive  full  of 
detail,  with  almost  transparent  whites  and  intense  shades. 
\\  lien  the  dyed  plate  is  finished,  a  piiece  of  transfer  paper 
of  the  size  of  the  plate  is  softened  in  cold  water,  all  air 
bubbles  being  removed,  until  the  paper  has  become 
completely  pliable  and  fully  stretched.  The  paper  is 
now  attached  to  the  plate,  preferably  under  water,  with 
the  film  side  against  the  film  side  of  the  printed  plate, 
and  both  removed  from  the  bath,  at  the  same  time 
draining  off  the  excess  of  water  by  a  gentle  motion  of  the  j 
hand.     The  plate  is  then  laid  upon  a  table,  paper  upper-    | 

and  protected  with  a  piece  of  oiled  silk  or  the  like. 
and  the  paper  firmly  smoothed  over  with  a  rubber  squeegee, 
from  the  middle  outward,  using  moderate  pressure,  the 
oration  is  similar  to  that  in  the  pigment  process.  When 
the  paper  adheres  satisfactorily  it  is  covered  with  a  damp 
and  a  glass  plate,  in  order  to  prevent  evaporation, 
and  the  whole  allowed  to  stand  10  to  15  minutes,  if  desired. 
under  a  light  weight.  At  the  end  of  this  lime  the  picture 
will  be  found  transferred  to  the  paper  with  sufficient 
-th.  The  paper  is  now  removed  and  hung  up  to 
dry.  The  print  plate  is  now  acain  placed  for  about  five 
minutes  in  the  dyebath,  rinsed,  and  the  picture  again 
transferred  to  paper  as  above  directed.  These  operations 
may  be  repeated  as  often  as  desired.     By  repeated  inimer- 


in    tie-   dvebath   the   print     p] 
Nevertheless,  the  print-  h 
a-  only  the  exl  th.-  dyed  | 

on  the   pa|H-r.      The  dyed   plates   ma\    ; 
length   of   time   after   use,    and   ■  in    be   again   ... 

on  in  the  dyebath.     Thedyi 
print    plat  onding    with    the   green   till,  i 

i-  .lone  in  th.-  -.mi.-  manner.     For  the  dyebath 
"  pinatj  pe  red"  are  stirred  with  a  little"* 
and  then  :t  t..  :,  . ., .  ,,t  ...n.  entrated  amnion 
added,    Sufficient  ammonia  must  be  used  t.. 
dissolve  the  dyi  eat  deep  red  solution. 

five    minute-    the    solution    i-   diluted    with    cold    wat 

'-'"■II    ....        After    the    re.l    plate    lia-    beet,     v  .r,„il 

th.-  excess   of   dyestnff,   the   blue   picture   ii   softened   in 

water    and    laid    under    water    upon    the    re.l    print    i 
The   operation   i-   carried   out    in    the   game    waj 

ribed,   the    blue   picture    being   easily   shifted    under 
wat.-i,  -,.  a-  to  ex  ictly  correspond  to  th..'  red  pruft  i 
\\  hen  the  adjustment  is  complete,  the  paper  is  held  firmly 
plate  with  suitable  damps,  [earing  the  tiltii 
free.     1'he  film  is  then  withdrs  again  rut. 

'h.    plate,  and  the  papei  rmly  down  with  the 

It  i-  allow.-, 1  t.,  Btand  for   10  to  IS  mil 
and    tli,-    paper    then    removed    from    the    plat 

-  Should  be  allowed  for  the  tir-t  immersion  of  the 
punt  plate,  .  orresponding  to  the  bin.  .  m  a 

dyebath   composed    of   :,   grms.    of   "pinatype   vellow " 

1  •'■!  in  '-' !.c  of  hot  water  ;    for  subsequent  inuuer- 

-.  tiv,-  to  t.-n  minutes.     The  vellow  tt    i  a  the 

and  red  picture  takes  about  30  minutes.     It   is  advis- 
able to  moisten  I  i  .lamp  sheet  well  in  order 

i.-veiit  the  films  adhering  to  each  other.     '1'..  inc 
the  picture's  fastness  to  light,  and  to  harden  the  gi 
lever,   tin-   paper  is  now    immersed  for  about  one  to  two 
minutes  m  a  fixing  bath  of  -J  erms.  of  tixative  chromium 
salt  and   100  c.c.   of  water.      After  fixing,  the    picture   i- 
washed  for  about  five  minutes  in  clean  water  and  hut. 
to  dry.  6     e 

The  principal  advantage  of  pinatype  lies  in  the  use  of 
print  plates,  which  are  prepared  in  a  simple  manner  with 
the  aid  of  light,  allowing  the  preparation  of  a  large  number 
of  paper  copiies  therefrom  by  a  purely  mechanical  pro. 
without  further  resource  to  light  The  print  plates  can 
be  kept  and  used  again  at  any  time,  without  the  aid  of 
light,  for  the  preparation  of  paper  copies.  In  consequence 
oi  the  intensity  of  the  pinatype  dyestuffa  and  the  immunity 
from  spoiled  pictures,  pinatypes  are  verv  cheap.  Pina- 
types  are  extremely  fast  'to  light  A  three-coloured 
pinatype  is  not  composed  of  different  films.  A  single 
thin  film  carries  all  of  the  colours,  which  therefore  blend 
harmoniously. 

Papers  were  also  read  by  Maximilian  Toch  on  "  Modern 
Three-colour  Processes,"  and  bv  Hovt  Miller  on  "  Three 
colour  Photography." 


Nottingham  Section. 


Meeting  held  at  Nottingham,  on  Hon  lay,  Ma     28 


MR-    J.   M.    C.    PATUX    I>~    THE    CHAIR. 


A    NEW    BOTTLE    FOR    CULTURES. 

BV  J.    GOLDIXG. 

At  a  recent  meeting  of  this  section.  Mr.  Droop  Richmond 
showed   me   a    fiat-sided    bottle   which    he    w    ■ 
cultures   instead  of   Petri   dishes.     The   bottle   w    ■ 
portable  and  convenient  and  had  the  additional  advantage 
of  being  much  cheaper  thin  the  Petri  dish.     By  : 
the  gelatin  uppermost  it  can  be  used  for  anaerobic  cultures 
if  alkaline  pyrogallic  acid  is  put  on  the  under  side.     It 
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Fig.  1. 


was,  however,  rather  too  thin  to  allow  of  stopping  the 
liquefying  growths  with  silver  nitrate,  a  very  convenient 
practice  which  I  owe  to  Prof.  Hiltner,  of  Munich.  I 
therefore  designed  the  bottle  shown  in  Fig.  1,  which 
was  made  for  me  by  Messrs.  A.  Gallenkamp,  of 
London. 

The  sides  of  these  bottles  are  as  flat  as  they  could  be 
made.  The  shoulders  taper  off  so  that  a  straight  platinum 
needle,  or  a  specially-designed  silver  quill  holding  a  stick 
of  silver  nitrate,  can  reach  any  colony  growing  on  the 
gelatin. 

Method  of  using. — The  bottle  is  first  cleansed,  plugged 
with  cotton  wool,  and  sterilised.  20  c.c.  of  nutrient  gelatin 
or  other  medium  are  then  added,  and  the  bottle  sterilised 
again.  When  required  for  use  the  bottles  are  placed  in 
warm  water  to  melt  the  gelatin,  and  kept  just  warm  enough 
to  keep  it  liquid. 

The  water,  soil,  or  other  substance  to  be  analysed,  is 
so  attenuated  in  sterile  distilled  water  that  1  c.c.  contains 
not  more  than  100  organisms. 

One  c.c.  of  this  attenuated  liquid  is  then  run  into  the 
melted  gelatin,  well  shaken,  and  the  bottle  laid  on  its 
side  to  set. 

When  liquefying  colonies  grow,  sub-cultures  may  be 
made  from  them,  and  from  colonies  in  their  immediate 
neighbourhood,  or  if  a  count  only  is  desired,  these  colonies 
are  noted  and  then  stopped  with  silver  nitrate.  The 
remaining  colonies  can  then  go  on  growing  till  large 
enough  to  count. 

If  it  is  desired  to  make  an  anaerobic  culture,  the  bottle 
is  turned  over  when  the  gelatin  has  set,  and  a  solution 
of  pyrogallic  acid  introduced ;  the  bottle  is  then  slightly 
raised,  and  a  small  stick  of  potash  introduced;  the  mouth 
is  then  tightly  corked  with  a  rubber  stopper,  and  the  acid 
allowed  to  come  in  contact  with  the  soda. 


A  NEW  FRACTIONAL   CONDENSER    FOR  STEAM. 

BY   J.    COLDISG. 

I  have  for  some  time  been  in  want  of  a  good  supply 
of  pure  distilled  water  for  pot  and  water  cultures,  and  for 
use  in  the  chemical  and  bacteriological  laboratories  at 
the  Midland  Agricultural  and  Dairy  College.     Itwasneces- 


sary  that  this  water  should  be  quite  free  from  tracer 
of  metals  which  are  well  known  to  affect  the  growth  o 
plants  and  bacteria,  and  also  that  it  should  be  as  fret 
as  possible  from  traces  of  ammonia. 

The  laboratories  at  Kingston  are  supplied  with  gai 
(made  from  gasolene),  which  for  the  purpose  of  making 
distilled  water  is  too  expensive. 

Steam  from  a  large  boiler  some  thirty  yards  from  the 
laboratory,  used  for  heating  a  drying  oven  and  con- 
densed hi  a  copper  condenser,  gave  impure  condenr-cl 
water.  This  condensed  steam  contained  much  ammonia, 
not  easily  driven  off  by  boiling,  organic  substances  which 
gave  it  a  strong  taste  and  smell,  also  traces  of  copper 
from  the  condenser. 

As  the  water  in  the  well  at  Kingston  which  supplies 
the  laboratory  and  the  boiler  contains  much  gypsum 
in  solution  (some  220  parts  total  hardness  per  100,000), I 
the  pressure  steam  could  not  well  be  used  as  a  source 
of  heat  for  boiling  water  to  feed  a  condenser. 

I  therefore  designed  the  following  modification  of 
Bousfield's  apparatus  (Journal  Chem.  Soc,   1905,  740). 

The  condenser  consists  of  a  copper  box  12  ins.  long 
by  oi  ins.  wide  by  9£  ins.  high.  It  is  divided  into  four 
compartments,  which  communicate  with  each  other  by 
narrow  slits  on  alternate  sides  of  the  box.  Through  the 
top  of  each  of  these  compartments  passes  a  tube  of  Jena 
glass,  which  can  be  cooled  by  tap  water.  Under  each 
tube  is  a  cup  of  Jena  glass.  The  tubes  are  so  designed 
that  condensed  water  from  the  top  of  the  box  should  fall 
clear  of  the  cups. 

The  box  is  tin  lined  throughout,  and  the  steam  enters 
through  a  splash  trap,  also  tin  lined. 

This  condenser  did  not  at  first  give  good  results,  as 
the  steam  came  out  through  the  cups  and  brought  with 
it  the  more  volatile  impurities.  This  was  got  over  by 
jointing  them  to  a  longer  piece  of  Jena  glass  tube  bent 
to  form  a  trap. 

The  condensed  steam,  though  much  more  pure.  -t;!l 
contained  some  ammonia  and  was  not  quite  free  from 
smell  and  taste.  I  therefore  removed  the  tube  nearest 
t}  the  steam  inlet  and  substituted  for  it  a  dropping  funnel 
containing  dilute  sulphuric  acid  (about  10  per  cent.)  and 
pure  potassium  permanganate  (about  3  per  cent.).  This 
liquid  was  allowed  to  stand  in  the  funnel,  and  was  run 
through  and  through  the  separating  funnel  till  nearly 
decolorised. 

This  produced  the  desired  effect,  and  the  water  from  the 
tubes  gave  hardly  any  colour  with  Nessler  solution ; 
the  purest  in  this  respect  being  from  the  tube  nearest  the 
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Elevation. 


Pi  vs. 


i  inlet  :    but  even  the  third  tube  contained  less 
OOl  part  ammonia  per  100,000. 
Through  the  kindness  of  Dr.  Sand,  I  was  enabled  to 
:  mine  the  conductivities  of  tin-  water  at  the  University 
College,  Nottingham,  but  great  difficulty  was  experienced 

in  bringing  the  samples  into  Nottingham.      I I  results 

-t  obtained  by  drawing  out  the  necks  of  small 

tla-ks.  tilling  them  with  water  from  the  condensers, 

bailing  and  emptying  this  water  away,  then  again  filling 

them  and  quickly  sealing  tin  the  necks. 

Ordinary  good  distilled  water,  according  to  Bousfield, 

conductivity  of  some  ■"•  to   1<>  reciprocal  megohms 

par  cubic  centimetre.       While   water   prepared  bj   Mas' 

I   re-distillation  only  falls  just  below  1  recipi 
megohm. 

es  of  conductivities  for  water  brought  in  in  these 
'  ked  out   at  — 

Tube  1.        2.        3.  Box. 

K  IS       1-3       2-3       2-3       4-3  reciprocal  megohms. 

The  quantity  of  water  yielded  was  also  satisfactory, 

'mounted  to  4}  to  4i  litres  per  hour  from  the  three 
tut>es. 

The  yield  from   the  different   tubes   per  hour   H 
follows  :  — 


condenser    was     pun  based     w ith    a 

made  bj   them 
on  nitrogi  a  assimilation 

Mr    GoLDD»o,in   reply  to 

bad  M. .I  nude  out 
the  cosl  of  making  distilled  water  by 
the  apparatus,     flu 

£5,  w  In  h  u.i-  niv  i', -  i    the 

COSi  "1  in  in v  oilier  forms  uf  eon- 
den  'i    »  lin  h  would  in  the 

amount   of  water.      It  simply 

ondensed   the  waste  that 

the  oosl    was   very  little  beyond  the 

original  outlay.     Where    the  supply 

was  -hint .  the  watei  used  I i"1 

the  Bteam  could  be  cooled  and 

mil  over  again.  As  to  Dr. 
i  '  yen's  question  in  regard  to  t  ho  use 
Mt    permanganate,    he   thought     that 

the  idea  of  using  i anganate  might 

be    developed   so    thai     all    orj 
matter  might  It  got  ml  of.      II..  must 
own  that   he  often  got    in   the   boiler 

-team  a  slight  ta-Ie,  most  }  11  nil  the 
third     of     the     tubes,      as     the      ]ier- 

manganate  >-  now  used  did  n"t 
destroy  ill  the  taste.  There  wa- 
some    volatile  organic  Bubstance  left; 

but    he    did    not    exactly    know     what 

it    was.     The    taste,    however,    did 

ii"t  interfere  with  the  conductivity. 

At  first,  he  tried  sulphuric  acid 
for  absorbing  the  organic  matter  and 
ammonia,  but  it  did  not  seem  t" 
answer  so  will.  Instead  of  blowing 
steam  through  the  solution. 
though!  it  would  be  better  to  let 
tin-    and    trickli  ries    ol 

funnel-  placed  in  the  firsl   chamber. 


Tube     1. 
1520  c.c. 


1510  c.c. 


3. 

1210  c.c. 


Box. 


In  the  earlier  experiments  with  the  four  tubes.  5  litres 
per  hour  were  obtained. 

The  condenser  was  made  by  Bender  and  Holbein, 
Munich. 

In  i  onclusion,  I  wish  to  express  my  thanks  to  the  Govern- 
ment (.irant   Committee  of  the   Roval   Society, 
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ng  held  at  Glasgow,  on   Tuesday,  March  6th,   1906. 


MR.    DAVID    PERRY    IX    THE    CHAIR. 

METHODS      OF      FIRING      A      POTTERS       KILN   : 
EFFECTS  OF  HIGH  TEMPERATURES  ON"  CLAY. 

BY    J.    AKSOLD    FLEMING. 

The  increased  demand  which  has  arisen  in  recent 
years  for  more  decorative  articles  has  necessitated  the 
employment  of  higher  temperatures  and  greater  pre- 
cautions in  firing;  at  the  present  time,  large  numbers  of 
articles  are  worked  upon  at  the  same  time,  using  the  same 
clays,  which  are  subjected  to  the  same  treatment,  and 
these  must  be  hie  1  so  as  to  obtain  the  desired  result-  as 
regards  colour,  size,  and  durability. 

The  general  construction  of  a  potter's  kiln  has  remained 
very  much  the  same  for  now  over  100  years.  The  tires 
— of  which  there  may  be  10 — are  situated  in  the  circum- 
ference of  the  base  of  the  oven.  The  heat  enter-  by 
"  bags  "  built  up  inside,  and  by  flues,  running  more 
or  less  horizontally  in  the  bottom  or  floor  of  the 
kiln,  entering  a  well  hole  in  the  centre  of  the 
bottom  :  it  then  enters  the  firing  chamber  and 
ascends  through  bungs  of  "  seggars  "  full  of  the  clay 
articles  to  be  tired  to  the  crown  of  the  kiln,  where  it  is 
liberated  into  the  air.  or  controlled  by  dampers  as 
occasion  requires.  The  air  regulator  controls  the 
amount  of  air  to  be  introduced,  and  by  careful  manipula- 
tion by  the  lireman.  forces  the  heat  through  the  flues, 
thus  heating  the  centre  of  the  finnu'  chambers  as  well  as 
the  "  ring."  or  portion  immediately  above  the  tires. 

The  potter's  oven,  or  kiln.  is.  therefore,  really  a  large 
reverberatory  furnace,  in  which  the  volume  of  the  articles 
to  be  fired  is  out  of  all  proportion  to  the  grate  area  of  the 
tires. 

The  clay  articles  absorb  a  vast  amount  of  heat  at  the 
beginning  with  very  little  apparent  result,  but  the  fuel 
consumption  and  the  temperature  increase  as  firing 
progn 

The  fuel  required  must  contain  small  ash  residue,  and 
must  be  free  from  sulphur,  giving  a  good  flame.  As  was 
the  case  in  all  historical  industries,  wood  was  the  fuel  in 
early  times.  This  explains  many  beautiful  results  of  I 
fire  in  bygone  days.  But  although  free  from  sulphur  and 
other  impurities,  and  most  suitable,  it  had  to  be  given  up 
owing  to  its  scarcity.  Suitable  coal  has,  so  far.  accom- 
plished the  firing  process  economically  and  satisfactorily. 
if  only  by  the  virtue  of  the  fact  that  the  stoking  is  inter- 
mittent. Sulphur  is  often  found  as  sulphide  of  iron, 
accompanied  by  siliceous  ash  ;  it  runs  on  the  bars, gradually 
filling  up  the  fire  mouths,  which,  as  already  pointed  out. 
have  a  limited  grate  area.  The  combustion  of  fuel  is 
variable,  and  imperfect  at  the  beginning,  having  mixtures 
of  oxygen,  nitrogen,  carbon  monoxide,  carbon  dioxide, 
and  hydrocarbons,  contaminated  with  the  sulphur 
from  the  coal. 

The  construction  and  form  of  the  fire  of  the  kiln  is 
such  that  it  acts  practically  as  a  gas  j  roducer.  Fresh 
fuel  is  carefully  put  on  the  front  and  top  of  the  fire, 
allowing  a  mass  of  incandescent  fuel  to  remain  at  the  back 
to  ignite  the  gases  that  may  enter  from  the  fuel  in 
smoke  or  unconsumed  gases.  The  fires  are  leng.  deep, 
and  narrow.  The  average  dimension  is  approximately 
3  ft.  8  in.  long.  1  ft.  8  in.  wide,  and  £  ft.  8  in.  deep.  Seme 
of  the  early  types  had  large  and  wide  hobs,  and  the 
fuel  was  piled  on  these,  so  that  nothing  tut  the  products 
of  combustion  could  enter  the  firing  chamber  of  the  kiln. 

Gas  filing  was  tried  in  our  works  very  many  years  ago. 
It  worked  very  onomically  in  a  con- 

fined furnace  for  glass  making,  but  the  firing  of  clay  was 
not  so  successfully  nor  economically  attained.  In  firing 
clay  at  certain  stages,  it  is  important  that  the  heat,  after 
being  brought  to  a  certain  degree,  should  be  maintained, 
neither  allowing  it   t'>  increase  or  decrease,  so  that  the   ' 


articles   shall   have  absorbed   the   heat   shown  I 
the  firing  chamber  throughout  their  cubical  area.     Oi 
very  large  potteries  could  adopt  gas  economically,  as  oft 
the  case  may  occur  that  another  oven  or  kiln  may  not 
ready  for  the  tiring  process,   or  that  several   kiln-   n. 
require  firing  at  the  same  time.     In  Staffordshire  this 
having  considerable  attention.     Mond  and  other  gases tl, 
being  experimented  with,  and  the  results  are  await 
deep  interest.     So  far.  the  gas  producer  has  been  attach  I 
to  each  individual  kiln,  and  no  doubt  as  experience  j 
gained  in  controlling  the  gas  as  we  do  with  the  coal  fu  I 
similar   results   should    be   obtained    with   economy   ail 
cleanliness  in  working.     So  far  the  drawback  has  bei 
in  controlling  the  consumption  of  the  gas  in  the  tiri 
chamber — a  fierce  heat  obtains  in  one  section,  and  no  | 
in  another,   so   much  so,   that   sometimes  one  end   of 
brick  could  be  verv  hard,  and  the  other  not  burnt  throu: 
at  all  satisfactorily. 

To  get  the  full  benefit  of  the  gas  produced,  the  produc  i 
requires  to  be  in  close  proximity  to  the  furnace  using  tl 
gas,   as  the  cooling  of  the  gas  from  the  producer  to  1 1 
furnace  involves  a  loss  of  heat  from  the  products  of  coi 
bustion.     In    order    to    make    gas    cheaply,    productii 
must    not    be   intermittent.     Storage   would   be   requin  .] 
for  a  pipe  system,  and  that  would  be  a  serious  drawbac 
Difficulties  would  arise  when  the  gas  is  stored  throui 
separation   of    tar.    and    consequent    loss    of    a    valuat  i 
heating   constituent   of  the  fuel.     Leakage  of  pipes   a! 
would   arise,   and   after   all   volatile    sulphur   compound 
would  remain.     N'itrogen  has  no  heating  power,   and 
the    most    modern    plants    is    extracted    as    sulphate    i 
ammonia  and  sold  as  a  fertilizer  and  as  a  valuable  by 
product.     In   coal  the   hydrocarbons  are   at   first   drivi 
off  slowly,  and  as  the  temperature  rises  to  rednc-~.  ti 
carbonaceous  matter  begins  to  ignite,  and  to  be  e 
in  reducing  the  ferric  oxides  present  in  the  clay  to  ferroi 
oxides;    further,  as  the  temperature  increases,  the  oxygt 
entering  with  the  burning  of  the  fuel   gives  an  oxidisb 
reaction  on  the  ferrous  oxide.     Iron  is  the  chief  colourirl 
factor  in  clays,  existing  in  several  states  of  combinatioi 
and  exercises,  under  certain  circumstances,  an   injurioi 
pyrometrical  influence.     It  is  not  a  mere  question  of  tl 
presence  of  one  of  these,  but  often  two  or  more  influent , 
the  colour.     To  demonstrate  the  effect  of  iron  as  a  eolouii 
ing  agent,  and  the  complex  reactions  of  materials  durin 
we    may    mention    the    thin,    red    Roman    brick: 
burnt  right  through,  and  completely  oxidised.     We  hav 
also  the  thicker  bricks  of  to-day.  varying  from  brown  1 1 
orange,  according  to  the  firing  of  the  kiln,  and  the  drvnes 
of  the  clay  in  the  kiln.     Then  there  are  the  pluiu-colourei 
Tudor  bricks,  fired  with  wood.     The  sickly  yellow  brick? 
blanched  by  added  chalk,  made  from  London  clay,  are 
good  example  of  the  curious  effect  of  lime    upon  ferri ! 
oxide.     But   iron   often   combines   with   silica   and   smal 
quantities  of  lime   and   alkalies,   forming   silicates   and  i 
vitreous  mass  apart  from  any  colouring  effects. 

Therefore,  the  fired  ware  will  be  clean  if  the  kiln  at  mo 
sphere  is  light,  and  the  draught  so  manipulated  that  it  i 
sufficiently  mixed  with  air — the  firing  will  be  of  ai, 
oxidising  nature.  On  the  other  hand,  let  the  kiln  atmo 
sphere  be  slow  and  heavy,  with  little  air.it  is  in  a  reducing 
condition  of  heat,  and  the  clay,  if  it  contains  much  iron 
will  be  dark. 

The  regulation  of  the  heat,  and  its  distribution  through 
out  the  kiln  from  the  circumference  to  the  centre,  and  tin 
bottom  to  the  top,  is  the  duty  of  the  fireman.  As  already 
pointed  out,  the  heat  would  naturally  all  ascend  tin 
"  bags,"  as  the  tires  are  practically  gas-producer?,  tht 
fireman  controls  their  action  by  the  air-inlets  and  the 
dampers  in  the  crown  of  the  kiln. 

Contraction,  as  a  pyrometer,  is  the  method     generally 
adopted  of  testing  the  amount  of  work  the  heat  is  doing 
during  the  firing  process.     Contraction  in  firing  is  entire!) 
a  different  matter  to  contraction  in  drying:    it  d< 
on  the  rate  of  heating.     When  the  substances  are  1  i 
to  a  given  temperature  slowly,  the  cubical  contra* 
always  less  than  when  they  are  rapidly  heated,  ai 
difference  increases  up  to  1000:  F.  ;    at  higher  tempera- 
tures the  difference  generally  decreases.     Rapid  firing  has 
to  be  carefully  guarded  against,  as  the  pressure  is   very 
great  from  outside  the  kiln,  owing  to  the  low  pressure  of 
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the  atmosphere  inside  the  kiln.  The  strength  "I  the  article 
i-  increased  owing  to  contraetion,  as  1 1 1> -  tire  proceeds; 
og  the  other  hand,  there  is  n  marked  diminution  in 
isuremcnt,  or  volume,  without  any  essential  alteration 
in  weight,  heme  eontrac  tion  ran  only  1"'  explained  l>j  the 
that  the  body  possesses  hollow  spaces  which,  under 
the  influence  ol  heat,  contract  ;    this  i-  full)   determined 

bj   the  actual   porosity.      He the  amount   ol 

depends  on  the.  contraction  ol  the  clay,  and  i-  thus  used1 
test    hy   the   potter.   who  applies   his   tongue   to   the 

■  piece   of   ware   to   feel   the  quality   and   quantity 

contains   combined    water,   and   shrinkage 

begins    after    a    temperature    nl    600      C,  has  been 

ued;     to   drive   oil    the   combined    water,    it    may    be 

ted    as    an    amorphous    body.     Therefore,    capillary 

-  must   be  at   work  as  the  temperature  rises.     This 

i*  the  force  which,  in  the  case  of  rapid  firing,  shrinks  the 

[ace  almost   to  vitrification,   while  the  interior  of  the 

is  porous. 

The  smaller  aiuiMini   of  water  in  the  clay,  the  smaller 

ia  the  resulting  cubical  contraction.     Sow,  many  articles 

■  ade  of  dry  clay,  in  the  form  of  dust,  to  obtain  ti  or 

'  llde. 

In  practice  it   has  Keen  found   that   clay  with  a  large 

of    silica    shrinks    more    during    drying    than 

firing,  whilst  with  small  proportions  ol  silica,  the  i  "ntrac- 

rcater  during   firing   than  drying.     It   has  been 

1  that  vertical  contraction  is  greater  than  horizontal 

raction.     Contraction    formed    the    basis    of    Wedg- 

I's   pyrometer.      This  consists  of  a   number  of  half- 

es  of  clay,  put  into  the  kiln  with  the  pottery, 

and  taken  out  one  by  one.  till  the  necessary  contraction 

of  the  clay  is  produced.      Tins  method  is  still  relied  on  by 

many  potters  to  control  the  tirini:. 

This  system  denote,  not  so  much  that  the  correct  tem- 
perature has  been  attained,  but  rather  that  the  tirins  had 
D   sufficiently   high   for  a   lone  enough   ]  eriod.     These 
s  of  clay,  when  fired,  are  put  into  a  graduated  slot, 
and  the  further  they  travel  to  the  smaller  end.  the  greater 
is  the  contraction  and.   consequently,   the  heat. 

test  objects  serve  to  show    the   potter  how    the 

lirine  is  progressing,  and  enable   him  to  draw   his   conclu- 

arding   the   condition   of   the    ware   in   the   kiln. 

which  is  of  greater  importance  than  a  knowledge  of  the 

erature   prevailing   at   any   particular   time. 

The  chemical  composition  of  clay  is  represented  by  the 

formula   Alj03.'2Si02."2H20,  but  little  is  known  regarding 

the  cause  of  plasticity,  notwithstanding  the  large  amount 

of  attention  which  has  been  given  to  the  subject. 

To-day,  the  potter,  in  producing  white  clay  articles 
with  some  degree  of  certainty  and  regularity,  make-  a 
mixture  of  various  substances. 

Blue  ball  clay  forms  one  of  the  chief  constituents. 
It  varies  in  composition  and  colour  from  yellowish-white 
to  black.  It  is  sott  and  plastic,  and  infusible  when  tree 
from  alkalis,  iron,  and  other  fluxes.  It  is  very  refractory, 
retaining  its  form  at  a  high  temperature  of  fully  3000  F.. 
and  is  capable  of  containing  a  large  percentage  of  free  silica. 
This  not  only  increases  the  whiteness  of  the  ware,  but  also 
counteracts  the  tendency,  shown  by  clays  with  an  excess 
of  alumina  in  their  composition,  to  shrink  too  much  and 
crack. 

Black    ball    clay  is  of  a  similar  quality  ;    it   owes   its 

distinctive  colour  to  the  quantity  of  carbonaceous  matter 

it  contains,  sometimes  as  much  as  9  per  cent.     It  burns 

whiter  than  blue  ball  clay,  on  account  of  the  reduction 

of  its  sesquioxide  of  iron  in  the  kiln  by  the  reaction  with 

irbonaceous  matter. 

Cornish   stone   is   another   ingredient.     It   is   a    potash 

felspar,  or  orthoclase.  which  contains  3  per  cent,  to  S  per 

cent,    potash.     It   is   mainly   from   the   decomposition   of 

this  that   china  clay  is  obtained.     Stone  is  rich  in  potash. 

but  china  clay  docs  not  retain  this,  otherwise  it  would  be 

ss,   on  account   of  its  non-refractory  nature.     China 

clay  is  fat  and  plastic  in  various  degrees,  according  to  its 

richness  in  alumina  ;   it   is  dry  and  chalky   when  rich   in 

■  ■     This    latter    variety    does    not    shrink    so    much. 

Alumina  is  a  most  valuable  constituent  of  clay,  and  plays 

a  decisive  part  in  influencing  its  properties.     It  is  not  only 

in  itself  difficult  to  fuse,  but  it  also  increases  the  refractory 

nature  of  the  silicates. 


The    free    silica    en  1 1  >|,  ,\  e.  I    i  |    llml  . 

impure    quart/.     It 

minute  percentages  of    \l ._.' >...    CaO  I  i  ,1  \      It 

calcined  to  change  it   into  amorpl -   silica,   I 

then  e.i-ei   t,,  grind,     l.e  Chatelier  and  Cramer  invi 

ii  flint,  -how  in-  how  at  aboal  I  00   I 
it   expanded    U>  per  i  enl       I  foi 

"  duntage "    and    expansioi  illy   in   silica    bricks. 

h  is  an  indispensable  ingredient,  and  endures  the  In. 
temperatures     without     alteration.     The  ol 

expansion  oi  a  "  bpdj  "  d  lint, 

lay  has  a  very  nt,  whilst  Hint  has  a  high 

The  plasticity  of  a  1 1  tensile 

strength.      Ton    much   claj    i-   often   as    bad   as   too    i 
flint  or  silica. 

We   then-fore    find    physical    structure   and    chemical 
composition  for  the  potter  are  insepai 
only  in  themselves  important.     Such  refractor; 
i    SiOj,  AlgOg,  Fe_.ii.,.  and  CaO,  when  mixi 
are  found  to  flux  under  the  Influence  ol   comparatively 
\er\    moderate  heat.      A  furnace  built   with  fire-bricli 
lime  mortar  will   flux  into  a   black   glass    mass   with 
moderate    heal   in  a  very  short  time. 

To  a  potter  a  tlux  may  not  necessarily  be  a  fusible  bodj . 
but  one  which,   when  added   to  tin-  other  materials 
prisma   the   "  body,"    increases   their   fusibility. 

On  account  of  these  complex  reactions  which  take  place 
in  tirint;.  practical  firing  tests  must  be  made,  if  only  to  add 
to  the  value  of  the  chemical  analysis.     Seger  felt  that 

I     systematic   range   of   trials   should    be   adopted,   and 
cones  varying  from  600    C.  to  very  high  tempi 
tures. 

But.  after  all.  the  best  'est  has  been  found  is  to  heat  a 
portion  of  the  clay  that  is  bi  to  a  certain  degree  of 

vitrification.      In  practical  working  the  form  of  the  at: 
affects  result  as  the  clay  may  have  a  different  volume  in 
each  i 

No  law  as  to  firing  and  quantities  can  thus  be  laid 
down.  If  two  or  more  kilns  be  built,  so  far  as  one  can  see 
alike  in  every  respect,  no  two  of  them  will  fire  in  the  same 
way.      For  the   potter   the    pyrometer   must 

not  only  of  reliability  and   to  give  constant   : rds,   but 

the  personal  factor  in  manipulating  should  have  no  effect 
on  its  accuracy. 


Sydney  Section. 

;  held  at  Sydney,  on   Wednesday,  May  9th,  1906 


PROFESSOR    A.     LI  VERSIDl  :E.   F.R.S..  IS  THE  CHAIR. 

THE  ESTIMATION  OF  TANTALUM  BY  MARK  iN  |A<    S 
METHOD. 

BY    ARTHUR   TIU1IE. 

In  an  attempt  to  estimate  tantalum  as  the  pentoxide 
by  Mariguac's  method,  considerable  difficulty  was  exjver- 
ienccd  in  obtaining  the  crystals  of  the  double  fluoride 
k  ,TaF7l.  In  all  the  text  hook-  consulted,  it  is  directed. 
after  dissolving  the  mixed  oxides  of  tantalum  and  niobium, 
to  add  a  quantity  of  acid  potassium  fluoride  equal  to  one- 
quarter  of  the  weight  of  the  mixed  oxides.  But  on  con- 
centrating to  about  7  c.c,  and  cooling.  I  found  that  the 
crystals  of  the  double  fluoride  did  not  appear,  or  only 
sparingly  so,  until  a  further  quantity  oi  acid  potassium 
fluoride  had  been  added,  the  best  results  hem-  obtained 
with  an  amount  equal  to  twice   thi  ore 

taken   for   the  assay.     The   proportions   spa  ified   in   the 
text  books  are  evidently  errone 

I  also  found  that  when  the  mixed  oxides  were  dl 
an   air-oven,    thev    became   almost    insoluble   in   aqu 
hydrofluoric  acid."  although  if  transferred  at  once,  without 
drying,     thev     were     readily     soluble.      It     is,     therefore, 
necessary  to' determine  their  weight  by  a  separate  experi- 
ment. 
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Obituary. 

THOMAS  ROYLE. 

Thomas  Royle  was  bom  in  Salford  in  1837,  and  was 
brought  up  at  Cravford,  in  Kent.  When  thirteen 
years  of  age,  he  entered  the  works  of  the  Swaisland 
Printing  Co.,  and  there  worked  his  way  up  to  the 
po-ition  of  manager.  He  subsequently  studied  at 
the  Royal  School  of  Mines  under  Prof.  A.  \V.  Hofmann, 
and  took  first-class  certificates.  After  a  year  or  two 
as  a  calico  printer  at  Foot's  Cray,  Kent,  he  entered 
the    colour   works   at   Greenford    Green,    founded    by 


Dr.  W.  H.  Perkin,  and,  later  on,  became  manager  of 
Burt,  Boulton,  and  Haywood's  colour  works  at 
Silvertown,  where  he  remained  some  thirteen  years. 
He  then  went  to  America,  and  built  the  works  of  the 
Mead  Phosphate  Co.  at  Charleston,  S.C.,  but  soon 
returned  to  this  country,  and  became  manager  of 
Hardman  and  Holden's  tar  distillery,  near  Manchester. 
He  also  erected  cyanide  works  in  Germany,  and 
works  at  Riga  for  Agthe,  Fey,  and  Co.  He  was  a 
chemical  engineer  of  exceptional  capacity,  ability, 
and  experience.  Thos.  Royle  was  an  original  member 
ot  this  Society,  and  served  on  the  Council  ;  he  was 
also  a  Fellow  of  the  Chemical  Society  and  of  the 
Institute  of  Chemistry.  He  died  on  June  "2nd,  leaving 
a  widow,  four  sons,  and  two  daughters. 
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{Continued  from  page  631.) 
Exglish  Patents. 

Kilns:    Impts.    in  tunnel .     A.   A.    Gery,    Reading, 

Pa.,  U.S.A.     Eng.  Pat.  12,874,  June  21,  1905. 

See  Fr.  Pat.  356,838  of  1905  ;   this  J.,  1906,  21.— T.  F.  B. 


Vacua  ;     New    method    oj    producing .     F.    Soddy, 

Glasgow.     Eng.   Pat.    17,933.  Sept.  5,    1905. 

A  receptacle  containing  metallic  calcium  is  placed  in 
communication  with  the  vessel  to  be  exhausted,  and  is 
provided  with  means  for  placing  it  in  communication 
also  with  a  supply  of  a  gas  (oxygen,  hydrogen,  carbon 
dioxide,  &c.)  capable  of  being  completely  absorbed  by 
heated  metallic  calcium.  The  air  is  first  pumped  out 
by  a  mechanical  or  other  exhauster,  and  a  current  of 
oxygen  or  other  gas  passed  through  to  expel  the  residual 
air.  The  pump  is  then  started  again,  and  afterwards 
the  metallic  calcium  is  heated,  when  it  absorbs  all  remaining 
gas.— A.  S. 

Vacua  ;    Impts.   in  the   production  of .     F.   Soddy, 

Glasgow.     Eng.     Pat.     5349,     March     5,     1906.     (See 
preceding  abstract.) 

Metallic  barium  or  strontium  may  be  used  in  place  of 
calcium  for  absorbing  the  residual   gases. — C.  S. 

Titters-;     Centrifugal .     L.    C.    Trent,    Van    Trent, 

Cal.,  U.S.A.     Eng.  Pat.  20,866,  Oct.   14,  1905. 

see  US.  Pat,  S06,213  of  1905  ;  this  J.,  1906,  7.— T.  F.  B. 


Fill'  rs  ;    Impts.  in .     A.  J.   Boult.   London.     From 

E.  Goldman  &  Co.,  Chicago.  Eng.  Pat.  2991,  Feb.  7, 
1906. 
The  filter  is  composed  of  two  or  more  superposed  vertical 
cylindrical  casings,  each  containing  a  number  of  super- 
posed filter  cells.  The  casings  rest  upon  a  base  between 
two  pillars,  connected  at  the  top  above  the  filters  by  a 
movable  cross-piece,  which  carries  a  screw.     The  latter 


serves  to  apply  pressure  to  a  cover  or  top  piece,  which 
rests  on  the  upper  filter  casing  ;  the  whole  series  of  filter- 
is  consequently  pressed  between  the  top  piece  and  the 
base.  The  liquid  to  be  filtered  enters  the  casing  at  the 
bottom,  and  passes  through  the  cells  to  a  central  pipe 
which  has  an  outlet  at  the  bottom  of  each  casing.  By 
an  arrangement  of  flexible  connections  the  filters  may 
be  worked  in  series  or  in  parallel.- — W.  H.  C. 

Filters  ;    Impts.   in .     A.  J.   Boult,  London.     From 

E.  Goldman  &  Co.,  Chicago.     Eng.  Pat,  2992,  Feb.  7. 
1906. 

The  invention  relates  to  filters,  which  consist  of  a  number 
of  superposed  cells  enclosed  in  a  vertical  casing,  anil 
held  together  by  pressure  applied  by  a  screw  from  a  cross- 
bar above  (see  preceding  abstract).  The  cross-bar  ami 
the  upper  half  of  the  casing  are  made  to  swing  out  side- 
ways in  order  to  facilitate  the  removal  of  the  cells.  The 
gasket  joint  between  the  upper  and  lower  halves  of  the 
easing  can  be  broken  by  means  of  a  cam  worked  by 
a  lever. — YV.  H.  C. 

Boiling  apparatus  for  liquids  containing  or  depositing 
.<<Jt.l  substanC'  s.  V.  Faller,  Basel,  Switzerland.  En« 
Pat.  24.737.  Nov.  29,  1905. 
The  claim  is  for  improvements  in  apparatus  described 
in  Eng.  Pats.  463  of  1872.  9499  of  1892  (this  J.,  1893, 
510),  8763  of  1900  (this  J.,  1901,  460),  and  20,147  e.1 
1902  (this  J.,  1903,  202).  The  improved  apparatus 
consists  of  a  tubular  heater,  A,  a  vapour-separating 
chamber,  B,  and  a  solids-depositing  chamber,  D,  con 
nected  as  shown  by  the  tubes,  C  and  E.  The  tubes  o! 
the  heater,  A,  are  slightly  inclined,  to  prevent  solid 
matter  from  accumulating  on  the  sides,  and  the  heating 
jacket  projects  into  the  chamber,  B,  so  that  the  liquii 
in  the  upper  ends  of  the  tubes  is  not  cooled  by  contact 
with  the  body  of  liquid  in  B,  which  would  tend  to  caus< 
the  choking  up  of  the  tubes  by  the  deposition  of  soli< 
matter.  In  consequence  of  the  circulation  of  the  liquii 
in  the  direction  indicated  by  the  arrows,  the  separate- 
solids  are  carried  forward,  and  settle  in  that  part  of  tin 
vessel,  B,  which  is  over  the  tube,  C,  and  instead  of  fallim 
back  upon  the  tubes  of  the  heater,  A,  and  choking  them 
they  are  carried  down  the  tube,  C,  into  the  vessel.  1> 
where  they  accumulate.  From  time  to  time  they  an 
removed  through  the  door,  F,  and  the  liquid  returns  t 
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he  heater  through  the  tube.  E.     Claim  is  also  made  for 
i  double  construction  in  which  there  are  two  heaters. 

— \X.  H.  G 

Evaporating   liquids  :     Apparatus  for   .     D.    I 

Charlottenbure,  Germany.     Erie.  Pat.  23,552,  Dee.  S, 
1905. 

<EBFr.  Pat.  360.61S  of  1905  ;  this  J..  1906.  462.— T.  F.  B. 


United   States  Patents. 


A.  T.  Collin-.    Swarthmore.  Pa. 
June  12,  1906. 


U.S.  Pat  823,262. 


Thi  material   to   be   treated   is  made   to  travel   along   a 

a<  keted   trough  by  a  conveyor  formed  of  disconnected 

■anted  on  a  shaft,  which  passes  axially  through 

_'h.     Each  of  the  blades  has  a  scraper  attached 

a  bolt  at  one  end.  so  that  the  scraper  falls  by 

rravity,  follows  the  contour  of  the  trough,  and  removes 

ind    i  ashes    forward    any    material    which    escapes    the 

iction  of  the  blades  themselves. — \Y.  H.  C. 

'tnlrifugal     machine.     F.      Kaehl,      Berlin.       U.S.    Pat. 
823,948,  Jane  19,   1 

<S*Ger.  Pat.  155.502  of  1903  :  this  J.,  1905,  629.— T.  E.  B. 

French  Patents. 

'(partition  of  vapours  of  volatile  liquids  diffused  or  con- 

in  air;    Dynamo-thermal  process  of  .     A. 

•ezat.     Fr.  Pat.  361. 3S9,  April  17,  1905. 

he  principle  of  the  process  consists  in  compressing  the 

lining  the   vapour  to   be  separated,  in  a  rotary 

--or.  and  then,  after  passing  it  through  a  pressure- 

ssel,    allowing   it    to    expand    in  a  turbine, 


where  it  perform!  work.  I  In-  air  i-  cooled  bj  the  expan- 
sion, and  the  vapour  is  condensed,  and  collect*  in  a  peri- 
pheral ohamber  surrounding  the  turbine,  the 

being  assisted  by  the  centrifugal  force  developed.  —  \\ '.  H  I  . 

Drying   puli' nil.  nt   and   other   materials;     Process  and 

apparatus    jar .      J.    Suvnrv.      Fr.     Put.     362,315, 

Jan.  1".  L90ft 

The  material  is  tir>t  passed  through  a  jacketed  preheatcr 
, ii<  1  then  through  the  dryer  proper,  the  inlet  and  outlet 
openings  of   which  are   provided    irith   double  slides  or 

to  )rcvcnt  the  entrance  of  air.  The  dryer  has  hollow 
heating  shelves  provided  on  the  inside  with  gills  or  blades, 
and  pvei  which  the  material  is  moved  by  rakes;  the 
-helves  arc  heated  by  injecting  into  them  the  -lean  or 
vapour  given  off  from  the  material  on  them,  after  it  has 
been  superheated.  For  this  purpose  the  steam  is  with- 
drawn from  the  dryer,  and  passed  through  a  eoiupre.-sor 
to  increase  its  temperature  before  returning  it  to  the 
hollow  shelves.  The  condensed  liquid  from  the  hollow 
shelves  is  passed  through  the  jacket  of  the  preheater  in 
order  to  utilise  the  heat  in  raising  the  temperature  of  the 
material  before  it  reaches  the  dryer  proper. — YV.  H.  C. 

l>rytr   for   animal    or    vegetable    materials.     E.    Stauber. 
Fr.  Pat.  362,477,  Jan.  17,  1906. 

The  invention  relates  to  a  drying  drum,  which  is  rotated 
between  a  furnace  and  a  chimney,  the  material  to  be  dried 
being  fed  in  at  the  chimney  end.  and  carried  forward  to 
the  outlet,  near  the  furnace  end.  by  an  Arehimedian  -crew. 
The  furnace  gases  travel  in  the  opposite  direction,  and 
dry  the  material,  which  leaves  the  drum  by  a  number  of 
holes  pierced  in  the  side  of  the  drum  just  before  it  enters 
the  furnace  casing.  The  invention  claimed  consists  in 
turning  inwards  the  edges  of  the  outlet  end  of  the  drum, 
and  carrying  them  backwards  into  the  interior  in  the 
-hape  of  an  open-ended  funnel,  which  extends  so  far 
that  it  covers  the  outlets,  and  protects  the  dried  material 
from  the  tire.  It  further  serves  the  purpose  of  imparting 
a  whirling  motion  to  the  furnace  gases. — \V.  H.  C. 

German  Patents. 

Evaporation    of   liquids    in    a    vacuum  :     Apparatus    for 

the .     E.   Passburg.     Ger.    Pat.    166.945.    Dec.    10, 

1903.     Addition  to  Ger.  Pat.   162,237,  Aug.  2s.   1903. 

The  patent  relates  to  apparatus  of  the  type  in  which 
a  heating  drum  rotates  in  the  chamber  containing  the 
liquid  to  be  evaporated,  whereby  a  thin  film  of  the  liquid 
is  produced  on  the  surface  of  the  drum.  In  order  to 
prevent  the  liquid  coming  in  contact  with  the  end-  of 
the  drum,  these  are  furnished  with  protective  outer  walls  : 
and  to  prevent  oil  from  the  ^ttimiiL'-boxes  on  the  central 
shaft  being  drawn  into  the  evaporating  chamber,  special 
oil -collectors  are  provided. — A.  S. 

ing   drum    icith    endless    filter   cloth.      W.    Guenther. 
Ger.  Pat.   166,354,  Sept   13,  1904. 

In  ordinary  drum-filters  with  endless  filtering  cloths, 
either  the  drum  must  be  removed  from  the  containing 
box,  or  the  end  of  the  box  must  be  removed,  in  order  to 
put  the  filter-cloth  in  place.  According  to  the  present 
invention,  the  filter-cloth  is  introduced  through  an  annular 
slit  in  the  end  of  the  containing-box.  and  a  "closing- 
ring  "  is  provided  for  closing  the  slit. — A.  v. 


II.-FUEL,  GAS,  AND  LIGHT. 

(Continued  from   p<i<j--    634.) 

OH  gas  producers  for  bituminous  and  small-sized 
fuel  C.  Diegel.  Stahl  u.  Ei.-en.  1906,  26.  796—799. 
The  body  of  the  producer  for  bituminous  fuels  cor 
of  a  circular  brickwork  casing,  which  at  the  top  and  at 
a  point  about  one-fifth  of  the  way  down  is  built  inwards 
so  as  to  form  circular  ledges  to  support  iron  tubes.  The 
upper  and  narrower  of  these  tubes  forms  the  feed,  and  can 
be  closed  at  the  top  by  a  lid  ;   its  open  lower  end  projects 
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a  little  way  into  the  top  of  the  wider  tube,  which  is  open 
at  both  ends,  and  the  bottom  of  which  reaches  about 
half-way  down  the  producer.  It  will  thus  be  seen  that 
when  the  producer  is  rilled,  the  fuel  in  the  bottom  portion 
reaches  the  walls,  but  is  surrounded,  in  the  middle  and 
upper  portions,  by  two  annular  spaces  which  do  not 
communicate  with  one  another.  The  hot  gases  from 
the  bottom  lied  of  fuel  rise  into  the  lower  annular  space. 
and  are  thence  taken  off  by  a  pipe  to  the  engine.  Their 
heat  carbonises  the  fuel  in  the  iron  tube,  and  the  gases 
and  tarry  vapours  produced,  rise  into  the  upper  annular 
space,  whence  they  are  taken  off  by  a  pipe  to  the  bottom 
of  the  producer,  and  by  means  of  a  steam  jet  are  driven 
with  the  air  into  the  bed  of  fuel  at  the  bottom.  The 
fuel  in  the  bottom  section  of  the  producer  is  thus  always 
coke,  and  the  gases  taken  to  the  engine  are  quite  free 
from  tarry  and  other  condensable  products.  The  gases 
pass,  on  their  way  to  the  engine,  through  a  cooler,  a 
scrubber,  and  a  purifier,  and  the  steam  for  the  steam-jet 
is  derived  from  the  evaporation  of  water  in  the  pipes  of 
the  cooler. 

The  producer  for  small  fuel  is  rectangular,  and  has 
'"  stair-grates  "  along  the  bottom  of  two  opposite  sides, 
with  hoppers  for  fuel  above  each.  An  inverted  V  of 
brickwork,  parallel  with  the  hearths,  and  a  little  above 
the  middle  height  of  the  producer,  shelters  the  exit. pipe, 
which  starts  from  the  angle  of  the  V-  and  ensures  an 
open  space  free  from  fuel  below  it.  The  air  passes  from 
the  grates  (which  from  their  form  cannot  be  choked  by 
the  fuel)  through  the  fuel  to  this  central  space,  and  the 
gases  are  thence  drawn  off  as  usual. — J.  T.  D. 

Gas    analysis  ;     Sodium    hyposulphite    [hydrosulphite]    in 
.     H.  Franzen.     XXIII..  page  71  5. 


English  Patents. 

Power  and  heat  \rom  highly  explosive  substances  :    Impts. 

in   developing .  and  in  apparatus  th^rifor.     J.   de 

Dios,  Tejada,  New  York.  Eng.  Pat.  22.125,  Oct.  30, 
1905. 
The  explosive  is  exploded  in  a  series  of  small  charges 
in  a  detonating  chamber.  A  portion  of  the  resulting  gases 
is  used  to  operate  the  charging  and  detonating  mechanism. 
and  the  remainder  is  either  utilised  directly  for  producing 
power  and  heat  in  separate  apparatus,  or  it  may  be  stored 
in  reservoirs  for  future  use. — V\ .  H.  C. 

Smoke-consuming    furnaces;     Impts.     in .     J.     0 

.Schmidt.     Monchswalde,    Saxony.     Eng.    Pat.    2.">.4.">4 
Dec.  7,  1905. 

WVCsN 


Oas  producers  :    Apparatus  for  feeding  and  smoothing  I 

fuel  in .     L.    Wesselsky,   Dresden.   Saxony.     Ei 

Pat.  20,445;  Oct;   10,  1905. 

See  Addition  of  July    11.    1905,   to  Fr.   Pat.   335.291  j 

1903;    tin,-  J..   1906,    116.— T.F.  B. 

Gaseous    mixture  ;     Method    of    and    apparai 

ducing  a   co7tibustible .     C.   K.   Harding,   Chicaj 

Eng.  Pat.  21.309.  Oct.  20,  1905. 

See  U.S.  Pat.  803,534  of  1905  ;  this  J..  1906,  170.— T.  F. 

Acetylene    gas;     Purification    of .     (J.    F.    Jaube 

Paris.  Eng.  Pat.  24.41s.  Nov.  25.  1905.  Under  I 
Conv.,  Nov.  28,   1904. 

See  Fr.  Pat.  350,356  of  1904  ;  this  J.,  1900,  110.— T.  F.  ! 

Go*  s;    Impts.    in  the  cleansing  of .     H.   X.   Pott 

Xew  York.     Eng.   Pat.    12.210.  -May  25,   1906.     Un. 
Int.  Conv..  June  10.  L905. 
The  gases  are  freed  from  dust  and  suspended  partic 
by   passing  them   through   a   porous  screen  coated  w 
silicon    monoxide    powder.     (See    Eng.    Pat.    20.788  t 
1905  ;    this  J.,  1900,  434.)— C.  S. 

United  States  Patents. 

Coke   briquettes;     Process   i<-r  tht    manufacture    of  — 
L.  L.  D.  Zuiderhoek.  Amsterdam.     U.S.  Pat.  824,61 
June  26,   1906. 

See  Eng.  Pat.  17,903  of  1904  ;   this  J.,  1905,  836.— T.  F. 

Carburetter.  A.  Akeson.  Assignor  to  Standard  Oas  t 
Heating  Co.,  Worcester,  llass.  U.S.  Pat.  !>23,3 
June  12,  1906. 


The  air  enters  the  hollow  bars,  c.  through  the  opening,  b, 
provided  with  the  regulating  door,  a,  common  to  all  the 
bars,  and  operated  by  the  rod.  t.  The  air.  warmed  by  its 
passage  through  the  hollow  bar,  c.  passes  through  the 
opening,  d.  into  the  ash-pit.  e,  which  has  an  opening,  o, 
closed  by  the  door,  i,  kept  in  position  by  the  counter- 
weight. A,  and  through  which  the  ashes  are  removed. 
From  the  ash-pit.  e,  the  air  passes  through  the  opening,  /, 
into  the  furnace,  where  it  is  caused  to  pass  close  to  the  bed 
of  fuel  by  the  low  furnace  crown,  u.  A  further  thorough 
mixing  and  combustion  of  the  gases  takes  place  in  the 
combustion  chamber.  :.  formed  by  the  two  bridges,  x 
and  y,  at  the  rear  of  the  furnace. — \V.  H.  C. 


The  apparatus  consists  of  a  containing  vessel.  1,  sup 
with  the  carburetting  liquid  through  the  pipe,  8,  v 
passes  through  the  vent  pipe,  3,  and  is  provided  wit 
noat-valve.   10.  to  maintain  a  constant  level  of  liquii  < 
the  container.  1.     The  air  to  be  carburetted  enter.-  by 
pipe.   14.   and  travels  in   the  direction  indicated  by 
arrows   through   the   carburetter,    which   is   formed  c 
number  of  concentric  cylinders,  15,  10.  23.  and  a  coni 
pipe.  24.  25.     The  liquid  enters  the  carburetter  from 
container  through  the   perforations,    17.   and  the  val  ■ 
19,  and  the  carburetted  air  leaves  the  vessel,    1.  by 
pipe.  20.  surrounded  bv  the  collapsible  bag,  29.  and  | 
way  of  the  pipe,  33—  W.  H.  C. 
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ij    jiiriinc.     ('.     A.     Huzzcll,     Ncwlmrvport, 

Mas*     I  .S.  ['at.  824,337,  June  26,   II 

in-generating    furnace    comprises    a    furnace    body 
I  wiili  ii  steam-generating  chamber,  and  enclosed 
ct.      rhe    lirc-i  liaml  cr   is    intei  ioi .     incl   pro- 
ill  a  liottom  fuel-grate,  below  which  i-  a  i  omliineil 
i ii< I  gas  mixing-chamber  with   gas.tighl    l-1, 
II  the  hrc-chamher  and   the  enveloping  gas-jacki-t 
e  forming  a  water-jacket,  which  opens  at  the  top 
to    the    steam-chamber.     Steam     is    delivered,     under 
.    into    the    tire-chamber   above    the    lire-lini 
Himm  through  the  fuel-bed  and  grate  into  the  gas  inixing- 
\n    oil -feed     pipe    extends    through    th<'    tire- 
.   and    is   provided    with   a   delivery    port    I  i 
.  where  oil  in  gaseous  form  is  delivered.    The  gas 
hamher  is   provided   with   gas-ports  in   communi- 
i til   the   .'as. circulating  jacket. — \V.  C.  II. 

II.   (icrdes.    Berlin,   Assignor   to    \ 

liner   I'n..    Lansing.    Mich.      C.S.    I'at. 
153    June   -.'H,    liM.lii. 

i. chamber  is  formed   by  a   casing,   and   a   h<'.tri!i 

.ith   the   chamber.    Standards   are   arranged 

i  the  hearth  on  opposite  sides  of  the  casing,  and  guide- 

■i  I  he  standards.      The  ends  of  series  of  horizontal 

rranged    in    different    planes    above    the    hearth. 

ipposite  sides  of  the  centre  of  it.  rest   upon  the 

nines.      These   plates  form  a   stepped   support   tor 

ic  fuel  within  the  chamber,  from  the  centre  to  the  walls 

u-ing.  with  la terallv-ex tending  air-pa  ssas 

teps.— W.  C.  H. 

■'•irir  :    Suction   .     E.   Higgins.    Assignor   to 

in    Suction    lias    Producer   Co.,  Lansing,   Mich. 
I    S    Pat.  824.358.  June  2ti,   1900. 

he   producer  described   consists   of  a   casing  having  a 

fire-lining  "  enclosing  a  combustion  chamber,  a  grate  of 

i-kct  form  in  the  lower  portion  of  the  chamber,  and  an 

-h-pit  chamber  beneath  the  grate,  extending  diametri- 

the  producer,  through  the  lining  to  the  walls 

sing.     There  is  a  horizontal  air  inlet  passage  into 

ng,    which    opens    into   a    horizontal   semi-annular 

issage   being   formed    by   a    segm 

portion  of  the  sup|>orting  wall  for 
if  lining.     The  air  enters  by  the  central  horizontal  inlet. 

sses  both  ways,  through  the  semi  annulai    ; 
ito  the  opposite  ends  of  the  ash-pit.  —  \V.  ('.  H. 

luccr.     R.      Hilprecht.     Assignor     to     American 
lias  Producer  t'o..   Lansing,  Mich.     L".S.  Pat. 
884,359,  dune  26,  1906. 

he  suction  gas-producer  described  consists  of  an  outer 

i-ing.  and  an  inner  casing  tapered  downwards,  and  open 

wer  end.  the  space  between  the  two  forming  an 

nnular  fuel  chamber.     The  grate  is  arranged  below   the 

-     if  the  inner  casing.      The  gas  generated  is  with- 

•rnm    the    gas    chamber    within    the    inner 

a  suitable  outlet   pipe.      A  vaporiser  is  arranged 

n  the  upper  portion  of  the  inner  casing,  the  conical  or 

hood  of  which  forms  a   shoot  down  which  fuel 

>«s«es  to  the  fuel  chamber,  from  a  hopper  above  the  hood. 

liases  from  the  vaporiser  and  from  the  fuel  chamber  can 

I,  and  conducted  bv  a  pipe  to  the  ash-pit  chamlier 

the  grate. — W.  C.  H. 

'<"•  r.     F.  Sandner.  Assignor  to  American  Suction 
Producer  Co.,   Lansing.  Mich.     U.S.   Pat.   824,384, 
June  26,  1906. 

i  HOLLOW  member  passes  transversely  across  the  fuel 
I  hamber  of  the  producer,  the  outer  walls  of  this  member 
«ng  of  inverted  V-shaped  cross-section,  and  the  inner 
l^all  of  cylindrical  cross-section,  and  opening  centrally 
lownwards  into  the  mass  of  fuel,  thus  forming  an  eduction 
_"nduit  through  which  the  generated  gases  are  drawn. 
ween  the  walls  of  this  hollow  member  forms 
i  water  chamber,  in  which  vapour  is  generated  and 
namingled    with    the    air    drawn    through    the    casing. 

of  the  vaporiser  is  provided  with  a  det.i 
»P— W.  C.  H. 


I  ..    II     I'M  IMs. 

Retort-oven  for  th<   ea  wood,  a  c.  with 

,  ../  tin    ga  ■  into  II"   jurnar,  .       I 

Ft.  IM.  362,407,  J  hi    18,   LOO 


: 


,.,X..tr-i.. 


, 1 — 

The  apparatus  consists  of  a  furnace,  n.  with  a  door,  x, 
by  which  the  supply  of  air  is  regulated,  a  carbonising 
chamber,  b,  above  which  is  a  chamber,  '/.  when-  tin  peat 
undergoes  a  preliminary  drying,  and  a  cooling  chamber. 
e,  for  the  carbonised  residue.  The  peal  i-  'barged  into 
the  drier,  d.  through  the  hinged  doors,  r.  and  it-  passage 
into  the  chambers.  I,,  and  ■.  is  regulated  by  the  slides, 
:/.  and  I).  From  the  cooler.  •..  the  residue  falls  into  trucks 
through  the  opening  closed  by  the  slide,  i.  The  products 
of  distillation  pass  by  the  pipe,  Ic,  to  the  condenser,  m, 
and  the  uncondenscd  vapour-  and  gases  pass  on  by  the 
pipe,  p,  into  the  furnace,  any  excess  going  directly  to  the 
chimney,  /.  by  the  branch,  r.  The  quantity  passing  in 
cither  direction  is  regulated  by  the  valves.  ...  and  P.  A 
tank.  w.  fed  with  water  from  without,  is  built  into  the 
brickwork,  and  communicates  with  the  coil.  ;.  in  which 
-team  is  generated  and  superheated  by  the  heat  of  the 
carbonising  chamber,  and  then  delivered  by  the  valved 
pipes.  y*1%  and  //2-  '"to  'he  gas-pipes,  /.'.  and  p,  to  cans 
increased  circulation  of  the  gases.  —  \V.  H.  C. 

Gas-productr.     P.    M.    V.    Guignard,     Fr.    Pat.    3(51,331, 

April  6,  1905. 
The  claim  is  for  a  producer  with  an  o[ien.  easily  detachable, 
water-jacketed  bottom  piece,  from  which  the  clinker  can 
be  easily  removed.  The  water-jacket  serves  to  cool  the 
bottom  piece,  and  to  produce  steam  for  use  in  the  pro- 
ducer. The  bottom  piece  has  an  inner  ring,  on  which  the 
fuel  rest-,  screwed  into  it  by  a  square-threaded  screw, 
which  presents  a  large  contact  surface  between  the  ring 
and  the  bottom  piece  so  that  the  heat  is  readily  conducted 
-.  from  the  ring.  The  gas  leaves  the  producer  near 
the  top.  and  passes  rirst  through  a  dust-separating  chamber, 
and  then  through  a  water  seal  into  a  coke  scrubber  down 
which  water  i-  caused  to  flow.  The  producer  proper  is 
supported  on  one  side  by  the  washer,  and  on  the  other 
by  a  leg  bolted  on  to  it.  leaving  the  space  below  free,  so 
that  access  can  be  easilv  had  to  the  liottom  for  clinkering. 

— W.  H.G 

generator.     Kynoch,  Ltd.     Fr.  Pat.  362,436,  Jan.  16, 
1906. 

See  Eng.  Pat.  13,517  of  1904  ;  this  J.,  1905,  666.— T.  F.  B. 
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Cl.   III.— DESTRUCTIVE   DISTILLATION",   &c. 


[July  31,  1906. 


Oxygen  :   Production  of ,  for  use  in  combustion  motors. 

P.   Winand.     Fr.  Pat.  362,524,  Jan.   19.   1901).     Under 

Int.  Conv.,  Feb.  9  and  16.  1905. 
See  Eng.  Pat.  3121  of  1900  ;  this  J.,  1900.  632.— T.  F.  B. 

Incandescence  hi/  gas, obtained  by  the  application  of  artificial 
threads  in  the  form  of  hydrated  refractory  oxid  >  to  moist 

atmospheres;    New  process  of .     A.  M.  Plaissetty. 

Second  Addition,  dated  Jan.  9.  1900.  to  Fr.  Pat.  321.803, 
May  2.  1902.  (See  this  J..  1903,  291  and  547.) 
This  addition  to  the  original  patent  covers  the  use  for 
incandescence  mantles  of  threads  of  cellulose  or  its 
direct  derivatives  in  the  form  of  homogeneous  filaments 
that  have  lost  their  natural  cellular  structure,  obtained  by 
solution  of  cellulose  or  of  its  substituted  derivatives  in 
an  appropriate  solvent. — W.  C.  H. 

German  Patent. 

Gases ;     Process    of    and    apparatus    for    filtering 

H.  Apel.     Ger.  Pat.   160,014.  May  4.   1905.     Addition 
to  Ger.  Pat.  166,613.  Nov.  22,  1904. 

The  gas  before  being  passed  through  the  series  of  filtering 
layers  described  in  Ger.  Pat.  166,613  (this  J..  1906.  633). 
is  conducted  through  a  water-separator  of  the  ordinary 
kind,  provided  with  baffle-plates  to  form  a  zig-zag  path 
for  the  gas.  The  spaces  between  the  baffle-plates  may 
be  filled  with  "  wood-wool." — A.  S. 


m.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  634.) 

Ammonia  as  aby -product  in  coke-making  ;  Use  of  gypsum 
for  the  recovery  of  — — .  H.  Warth.  Chem.  News, 
1906,  93,  259—260. 

In  places  where  large  quantities  of  sulphuric  acid  are  not 
available,  the  author  recommends  the  use  of  calcium 
sulphate  for  the  recovery  of  ammonia  from  gas-liquor. 
A  sample  of  gas-liquor  containing  2-6  grms.  of  ammonia 
per  100  e.c.  was  well  shaken  with  plaster  of  Paris,  allowed 
to  settle,  and  the  clear  liquid  drawn  off.  From  the  clear 
solution  it  was  found  possible  to  recover  97  per  cent,  of 
the  ammonia  present  in  the  original  gas-liquor,  viz., 
17  per  cent,  by  boiling  the  solution,  and  absorbing  the 
evolved  ammonia  in  sulphuric  acid,  and  80  per  cent,  by 
concentrating  the  residual  solution  to  obtain  crystallised 
ammonium  sulphate.  If  it  were  desired  to  dispense 
altogether  with  the  use  of  sulphuric  acid,  the  gas-liquor 
might  be  first  treated  with  calcium  sulphate,  the  solution 
drawn  off  and  treated  with  ferrous  sulphate,  the  pre- 
cipitated ferrous  sulphide  removed,  and  the  clear  solution 
evaporated  to  obtain  crystallised  ammonium  sulphate. 
It  was  found  possible  in  this  way  to  recover  95-4  per 
cent,  of  the  total  ammonia. — A.  S. 

Wood  distillation  in  the  United  Slates ;    Census  of  ■ . 

Oil,  Paint,  and  Drug  Rep.,  July  2,  1906.     [T.R.] 

The  Director  of  the  Census  has  announced  the  result 
of  the  tabulation  of  the  statistics  for  wood  distillation 
for  the  calendar  year  1904,  forming  a  part  of  the  census 
of  manufactures  of  1905.  Following  is  a  summary  of 
the  report : — 

The   statistics   for   the    141    establishments   engaged   in 
this  industry  are  summarised  in  the  following  statement : — 

Capital    $10,506,979 

Materials  used — 

Total  cost    $4,S47,770 

Wood- 
Cords  586  114 

Cost $1,763,004 

Lime — 

Bushels 523.334 

Cost 8101.088 

Soda- 
Pounds  u71.730 

Cost S5.484 


Crude  wood  alcohol — 

Gallons  5.723.001 

Cost SI. 976.156 

Smoke,  cost $22,988 

All  other  materials,  cost    $959,070 

•Products,  total  value $7,813,483 

Wood  alcohol,  crude — 

Gallons  6.684,871 

Value    $2,161,813 

Refined— 

Gallons  4,316,346 

Value    $2  613,886 

Acetate  of  lime — 

Pounds  105,141,361 

Value    $1,474,982 

Charcoal — 

Bushels 2S.S69.055 

Value $1,197,973 

All  other  products,  value $364,829 

•Exclusive  of  wood  distillation  products  valued  at  $1,208,33 
made  in  establishments  engaged  primarily  in  the  manufacture 
other  products.  The  principal  items  included  in  this  amount  ar 
— Crude  alcohol.  129,387  galls.,  valued  at  $40,148  ;  refined  alcohi 
1,585807  galls.,  valued  at  $824,239;  and  charcoal,  6.045,1 
bushels,  valued  at  $290,192. 

Petroleum  of  good  quality ;  Attempts  to  obtain ,  witho 

chemical  refining.  K.  Charitschkow.  Westnik  shiroil 
promvsl..  1900,  7,  61.  Chem.-Zeit.,  1900.  30.  Re) 
205.  " 
Ox  repeating  the  treatment  recommended  bv  Deichl 
(Ger.  Pat.  100.717  of  1904  ;  this  J..  1905.  1295).  nauicl 
warming  the  crude  oil  for  some  time  in  presence  of  1  p 
cent,  of  metallic  sodium,  and  then  distilling  under 
reliux  condenser,  the  author  collected  two  fraction 
one  coming  over  below  1503  C,  the  other  (lamp  o 
between  150:  and  270'  C.  In  colour  they  were  equ 
to  the  ordinary  refined  products,  but  the  light  fracti! 
had  a  more  pungent  smell.  In  point  of  acidity,  the  u 
of  sodium  made  little  difference  to  the  light  fractio 
but  considerably  reduced  that  of  the  lamp  oil.  It  is  co 
eluded  that,  though  the  method  is  capable  of  economiail 
caustic  soda  in  refining,  the  acid  process  is  still  neeessar 
and  the  advantages  are  diminished  by  the  higher  co 
sumption  of  fuel  required  in  the  preliminary  heath 
process. — C.  S. 

English  Patents. 

Mining    "deads"  ;    Treatment  [distillation]  of  . 

Koppers,    Essen-Ruhr.,    Germanv.     Eng.    Pat.    15,51 

July  28,   1905. 
See  Fr.  Pat.  356,578  of  1905;   this  J.,  1906,  12.— T.  F. 

Tar,    naphtha,    and  like    hydrocarbons  ;     Oxidation    a 

distillation    of .     Soe.    Anon,     des    Combustib 

Industriels,  Haine  -  St.  Paul,  Belgium.  Eng.  P; 
16,182,  Aug.  8,  1905.     Under  Int.  Conv.,  Dec.  19,  lft 

See  Fr.  Pat.  349,214  of  1904  ;  this  J.,  1905,  668.— T.  F. 

French  Patents. 

Decomposition  of  the  products  of  distillation  during  a 

bonisation  :    Process  for  avoiding  .     H.    Koppe 

Fr.  Pat.  362.505,  Jan.  18,  1900. 
A  current  of  inert  gas.  that  is,  a  gas  which  has  no  cheniii 
influence  on  the  reactions  taking  place  in  the  coki 
chamber,  is  introduced  above  the  charge  for  the  purjK 
of  hastening  the  removal  from  the  chamber  of  th< 
products  which  may  become  modified  by  prolong 
contact  with  the  heated  interior.  It  is  preferred  to  i 
for  this  purpose  a  portion  of  the  coke-oven  gases  the 
selves  after  they  have  been  cooled  and  purified, 
addition  to  the  above  action,  the  introduction  of  cc 
gases  into  the  oven  keeps  down  the  temperature  of  t 
space  above  the  charge.  If  desired,  a  gas  or  vapi' 
which  acts  chemically  on  the  charge  may  be  introduc 
along  with  the  inert  gas. — W.  H.  C. 

Coal    and    other    substances  ;     Distillation    of .  o 

apparatus  therefor.  J.  Bowine.  Fr.  Pat.  362, 5'' 
Jan.   18,   1900. 

See  Eng.  Pat.  580  of  1905  ;   this  J.,  1900,  171.— T.  F. 


i   1008.)        Cl.  IV.— COLOURING  MATTERS,    fci       Cl    V      PREPARING,   BLEACHINl 


Industrial  manufacture  of .     Si 

«,  cl    IV.      Fr.     Pat      301.371-.    April     I  1,     I'.-ci.V 

Pat    8757  ..I  11)00  :   this  J.,  1900,  634.      I    I     B 

oils   and   similar    sitlistano 

J.    I'.    \  nil 
11,395,  April  19,  19l»5. 

7099  ol  1905  ;   this  J.,  1900,  123.— T.  F.  B. 

IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from   page   035.) 

dphonic    acids  ;      Study    of    the .      R. 

Cm-Inn    and   O.    Knecht.     J.    prakt.    C'hem.,    1900,   73. 
537. 
Cxferiments    wore    made    to    prepare    sulphonic    acids 
mil  B-,  m-,  and  p-nitrophenols  with  the  following  results  :  — 
■Nitrophenol  with  concentrated  sulphuri  hloro- 

•s   one   sulphonic   acid.   C,;H:!I>H   Xt'.j*. 
C^H,  1:2:4.     If  mercury  be  added  to  the  reai  ting  mixture, 

nlphonic  acids  are  produced,  but  only  one  ol 
n  o-nitrophenoltrisulphonic    acid,    was    isolated    in    the 
irm  of  iis  barium  salt.     m-Nitrophenol  gives  a  sulphonic 
id  when  acted  on  by  sulphuric  acid,  but  not  by  chloro- 
ulplionir    acid,    and    mercury   accelerates    the    reaction. 
•  lion   of  the  groups   in   this   acid    is   not    known. 
•  Nitrophenol    gives    with    sulphuric    acid,  but    not   with 
bJorosulphonic    arid,    one    sulphonic    acid.     OH:S03H: 
?0|,1:2:4.      The   reaction   is  accelerated    but   not  other- 
hanged  by  addition  of  mercury  or  boric  acid. 
The   greater   readiness   of  o-nitrophenol    to   react    with 
hlorosulphonie  acid  than  m-  and  p-nitrophenol  is  expl 
ij    the    directive    influence    of   the    two    groups    already 
ttached  to  the  benzene  nucleus. — C.  E.  F. 

•  ;    -V(  w ,  fixed    by    metallic  oxide    mordants. 

Poirrier    and    Ehrmann.     Bull.    Soc.    Ind.    Mulhouse, 
tB06,  76.  Cd— 71. 

'\  heating  for  an  hour  on  the  water-bath,  dinitrosoresor- 

-  parts)  with  resorcinol  (30  parts)  and  hydrochloric 

parts),   a  dyestuff  is  formed   which  dyes   tissues 

ted  with  iron  oxide,  alumina,  and  chromic  oxide,  in 

1    brown  shades.     Mononitrosoresorcinol  (7  parts), 

heated  with  aniline  (10  parts)  and  hydrochloric 

00    parts),    yields   a   compound    which   dyes   iron- 

KB-danted  tissues  in  greyish-blue,  and  alumina-mordanted 

issues    in    blue   shades.     Mono-    and   dinitrosoresorcinol, 

hen    heated    alone    with    hydrochloric    acid,    also    give 

ywtuffs,    of    the    same    class,    but    deficient    in    dyeing 

IWBT. 

Q   Vain  her.    who   has   examined   the   above    dyestuffs, 

long   with   one    prepared    by    heating   together    nitroso- 

7-diliyclroxvnaphthalene.    pyrogallol.    and    hydrochloric 

'id.    finds    that    they    possess    a    general    similarity    in 

They    are    insoluble    in    water,    and    easily 

u  alkalis.     They  all  give  yellowish-brown  shades 

i  oxide,  chromic  oxide,  and  aluminium  hydroxide 

When   printed   in   ammoniacal   solution,   and 

I,   they   give   brown  colours  which  are  interior  in 

to  that   vielded  bv  an  aninioninal  solution  of 

resorcinol  (this  .T.,  1S99.  270).— E.  B. 

q  matters  from  n  .,'■<;..■....   ,,■.,..  ,fr.     Wichardt. 
Z.  \'er.  deutsch.  Zuckerind.,  1900,  595—596. 
I'he   author    describes    the    manufacture    of    a    dyestufl 
j;om  ammonium   molybdate  and    molasses,   vinasse,   &c. 
immonium  molybdate.  'XH4:.,Mo<  )4.  is  dissolved 
iter,  and  molasses  or  vinasse  is  added  to  th 
ion  in  the  proportion  of  1  part  of  molasses  to  In  part-  of 
ite.      After  warming  for  a  considerable  time  the 
becomes  green.    Addition  of  some  dilute  sulphuric 
-  solution  to  become  bluish-green,  and  with 

I 'tore  acid,  deep  blue.     The  dyestuff  may  be  preci] 
■J    addition    of    spirit,     and"    if    excess    of    molybdate 
'■ecu  used,  the  supernatant  liquor  may  lit   poured 
I  S.  and  the  residual  dyestuff  freed  from  sugar  by  washing 


with  water,     The  purified  i-  slowlj 

the  Biter,  ground,  and  lifted      Thi    produot  thus  obtained 

j  -miliar  to  "  mineral  indigo,    Sios(  'r  and  bel 
towards   acids    md   alkalis   j u-t    like   the   latter.     I'   the 
filtrate  is  treated  w  ith  milk  ol  limi  ,  and  ai  I  sed, 

i  he  sugar  may  be  rei  oi  ered.     The  dv  .   be  used 

foi  dyeing  linen,  i  otton,  wool,    ind  sill  ,  at  well  as  for  the 

prep  iration  ol  pigments,  si t  po 

power,  and  is  verj  b1  ibl<       I     I 

/,'.  iut  Hon    ■  •    blu . 

M.    Kolm.      VII  , 


Ultram  '!'>■■ 

L.    Mi 


■•    applical 
XXIII.,    page    71"> 


I  m  i t.ii  Statbs   Patent. 

s«   of   making    same  .     Disazo .      T. 

Kroeber,  Assignor  to  Society   "t  Chemical  Industry  in 
lie,  Switzerland.     U.S.  I' in.  823,793,  June  19,  1906. 

See  Fr.  Pat.  358.444  of  1905  :   thisj.,  1906,368.— T.  F.  B. 
French  I'm  i.\  i-. 

Indigo  pastes;    Process  of  obtaining  highly  toncentrated 

parations    of .        Farbwerke    vorm.    Meister, 

Lucius  und  Briining.      Kr.  Pat.  361,357,  April  12,  1905. 
See  Eng.  Pat.  7390  of  1905  ;    this  J.,  1906,  259.— T.  F.  B. 

Indigo  whiU  ;    Proa  is  for  obtaining  preparations  of . 

suitabU    for  vote  and  particularly  fot   tin   fermentation 

vat.       Farbwerke   vorm.   Meister.  Lucius  und    Briining 
Second   Addition,   dated   April    17.    1905,    to   Fr.   Pat. 
360,668,  March  6,   1905. 
See  Eng.  Pat.  4(147  of  1905  :    this  J.,  1906,  174.— T.  F.  B. 

Bydroxynaphthobemaldehydinsulphonic    acids    and     their 

derivatives  :    Process  of  making .     L.  Cassella  und 

Co.      Fr.  Pat.  301.393.  April  18,   1905. 

See  U.S.  Pat.  807,117  of  1905  ;   this  J.,  1900,  05.— T.  F.  B. 

Due  .tuffs  for  cotton  :    Process  f,,r  preparing  diazot. 

|  ):,,i .     L.    Cassella   und   Co.     Fr.    Pat.    301.397, 

April  19,  1905. 
See  U.S.  Pat.  813,155  of  1900 ;  this  J.,  1900, 200.— T.  F.  B. 

5-Nitro-2-aminophenol  and  [Azo]  dyestuffs  derived  i- 

from  ;     Process  for  making .      Act. -Go.  f.  Anilin- 

fabr.     Fr.  Pat.  361,405,  April  22,   1905. 

See  Eng.  Pats.  7910  and  7910a  of  1905;    this  J..  L905, 

1298.— T.  F.  B. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

(Continued  fn  636.) 

■■Ecru"    silk;     Chemical    characteristics    of ■     G. 

Gianoli.     Report    of   the   Milan    Commission   on   Silk. 

Hev.  Gen.  des  Mat.  Col.  1900,  10,  199—201. 
Until  recently,  practical  men  attributed  great  import 
to  the  colour!  smell,  and  ••  handle."  in  order  to  judge  it 
silk  were  pure,  and  in  case  of  doubt  they  boiled  oil  the 
silk  in  order  to  determine  the  percentage  of  fibroin  present. 
However,  the  differences  which  are  always  met  with  in 
silks  of  the  Bombux  mori  of  the  same  race  or  of  the 
same  cross  even  when  cultivated  in  the  same  district, 
and  the  inequalities  which  depend  on  the  culture,  food, 
4c,  do  not  permit  an  accurate  judgment  of  the  Silk  on  the 
determination  of  the  fibroin  alone,  as  this  has  been  shown 
to  varv  from  73  to  84  per  cent.  Since  the  proportion 
of  matter  soluble  in  as  -   lutiou  may  vary  from  lb 

to   27    per   cent.,   it    is    possible   to    increase    artificially 
the   proportion  of  "  impurities  "   which  is  usually  found 
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in  the  tibre,  ami  this  makes  it  necessary  to  establish 
limits  between  which  this  proportion  can  vary  owing  to 
natural  iau-r*.  To  show  whether  >ilks  of  known  purity 
hail  chemical  properties  sufficiently  characteristic,  ten 
well-known  samples  were  examined,  with  the  following 
result  : — 


Minimum. 

Maximum.     Mean. 

1 

Matter  soluble  in : 

3  per  cent,  soap  solution  . . 

Distilled  water  at  50  —  55-  C. 

Ether 

Ash 

per  cent. 

21-449 

n-447 

(1-1114 

0-726 

per  cent,    per  cent 

25-913          22-865 

1-053            0-617 

0-451            0-275 

1-903            0-853 

The  silks  examined  being  from  different  Proyinces, 
these  limits  were  taken  as  standards  of  purity,  and 
similar  determinations  with  more  than  a  hundred  samples 
have  confirmed  the  results.  In  order  to  show  the  effect 
of  the  extractive  matter  in  the  water  used  for  unwinding 
the  cocoons,  experiments  were  made  in  winding  Chinese 
cocoons  in  water  which  contained  from  1(5 — 27-9  grms. 
of  extractive  matter  (from  the  chrysalides.  &c),  the 
variation  being  due  to  the  condensation  of  steam. 

The  silk  obtained,  gave  the  following  results,  compared 
with  the  same  silk  wound  with  ordinary  water  :  — 


Water 
containing    :     Ordinary 
extractives.  water. 


22-63 
3-83 
0-56 
1-14 

18-85 

Ash    

0-18 
0-2  i 
0-82 

These  figures  show  remarkable  differences,  due  to  the 
presence  of  extractive  matter  in  the  water  used  for  un- 
winding. The  following  figures  show  the  results  obtained 
with  various  species  of  silk  : — 


Species. 


White  Kutais     

White  Turkestan 

Yellow  Adrianople 

Yellow  Greek 

White  Chinese  crossed  with 
yellow  Italian 


Loss  on 

Boiling 

washing. 

off. 

Ether. 

0-57 

22-16 

0-55 

0-32 

21-44 

0-31 

0-54 

24-88 

0-35 

0-69 

24-64 

0-26 

0-59 

22-48 

0-39 

0-83 
0-91 
0-88 
0-91 

0-81 


The  slight  variation  in  the  figures,  even  with  silks 
from  very  different  places,  is  explained  by  the  fact  that 
the  cocoons,  during  winding.  &c,  are  treated  with  a  rela- 
tively large  quantity  of  warm  water,  which  causes  the 
differences  due  to  the  nature  of  the  cocoons  to  disappear. 
The  determination  of  the  matter  soluble  in  water  at 
50° — 55"  C.  has  become  of  great  importance,  indicating 
indirectly  whether  extractive  matter,  soap,  glycerin, 
dextrin,  glucose,  borax,  or  other  matters  soluble  in  water 
have  been  added  to  the  silk  to  increase  its  weight.  In 
order  to  allow  for  differences  in  the  water  employed  for 
winding,  it  has  been  decided  by  the  International  Congress 
that  the  amount  soluble  in  water  must  not  exceed  1-5 
per  cent.  Owing  to  the  difficulty  in  drying  silk  at  110  — 
120°  C,  the  temperature  employed  in  conditioning  has 
been  raised  to  140  C.  If  the  silk  contain  substances  such 
as  glycerin,  some  of  these  are  vaporised  with  the  water, 
and  thus  cause  too  high  results  to  be  obtained  for  the 
amount  of  water. 

Another  difficulty  in  the  testing  of  silk  is  the  "  sampling." 
Cocoons  from  the  same  lot  have  given  differences  of 
9  per  cent,  in  the  amount  of  fibroin  present,  and  portions 
of  the  same  silk  have  shown  differences  of  2-63  per  cent. 

In  the  Milan  Laboratory  the  samples  are  placed  in  tubes 
of  nickeled  copper  or  aluminium,  and  heated  air  under 
pressure  is  passed  through  them.  The  tubes  are  closed, 
and  allowed  to  cool  in  a  desiccator  before  weighing. 
The   silk   is   then    plunged    into   ten   times   its   weight   of 


distilled  water,  heated  to  50 — 55:  C.  on  a  water-bath 
and  left  for  half  an  hour  ;  the  water  is  then  changed 
and  the  silk  left  for  another  half-hour  at  the  same  tern 
perature.  The  fact  that  the  loss  may  not  exceed  l-.">  doc 
not  show  that  the  silk  is  pure,  as  the  water  only  remove 
soluble,  substances.  The  silk  should  also  be  treated  wit 
ether,  as  the  proportion  of  natural  silk  soluble  in  thi 
solvent  varies   between   well-defined  limits. 

The  presence  of  inorganic  adulterants  can  usually  h 
found  by  an  ash  estimation,  as  the  amount  in  a  pur 
silk  very  seldom  exceeds  1-0  per  cent. — A.  B.  S. 

Silk  wt  ightt  tl  with  tin,  and  of  good  resistanct  t<>  Ugh 
Sealed  Note  No.  1377,  Feb.  3,  1903.  O.  Meister.  Als 
Report  on  same  bv  E.  Grandmougin.  Bull.  Soc.  Ini 
Mulhouse,  1903,  128—133. 

Silk  heavily  weighted  with  phosphate  and  silicate  < 
tin  is  liable  to  become  tender  on  storing,  especially 
exposed  to  sunlight.  The  spontaneous  formation  of  re 
spots,  where  both  dyestuff  and  silk  are  destroyed,  h« 
also  been  frequently  observed,  and  has  occasioned  ver 
heavy  losses  to  silk  dyers.  It  has  been  established,  i 
particular  by  the  work  of  Sisley  and  of  Gnehm  respectively 
that  the  spots  are  caused  by  the  presence  of  sodiui 
chloride,  perhaps  also  by  the  presence  of  traces  of  coppi 
(see  O.  Meister,  Chem.-Zeit.,  1905,  39).  PrecautiS 
have  consequently  been  taken,  which  have  considerabl 
diminished  the  frequency  of  this  complaint.  In  h 
communication,  O.  Meister  states  that  silk  heavil 
weighted  by  the  tin-silicate-phosphate  process  may  I 
rendered  completely  immune  from  the  formation  of  spot 
and  also  from  the  liability  to  become  tender  on  expostn 
to  light,  by  treatment  with  a  preparation  of  ammoniui 
thiocyanate.  glycerin,  boric  acid,  and  tannin.  Thus,  sil 
weft  yarn  weighted  100  per  cent.,  and  then  after-treate 
was,  it  is  stated,  unaffected  by  exposure  to  bright  sm 
light  for  several  months.  The  same  silk  not  after-treate 
had  considerably  diminished  in  strength  and  elasticit 
after  an  exposure  of  only  a  few  days.  The  process  hi 
been  successfully  employed  since  1902  in  a  large  sil 
dyehouse.  Grandmougin  points  out  the  great  important 
of  this  work  to  the  silk  trade,  especially  in  view  of  tl 
approaching  expiration  of  the  agreement  between  tl| 
Zurich  and  Crefeld  manufacturers.  This  agreement,  1 
which  the  weighting  of  silk  warp  was  limited  to  20 — 3i 
per  cent.,  and  that  of  silk  weft  to  CO — 80  per  cent.,  wi 
not  renewed  at  the  Turin  International  Conference  i 
1905,  the  settlement  of  the  question  being  referred  to 
special  committee. — H.  L. 

Wool  ;     Effect   of  chlorine  on .     L.    Vignon   ami   ,. 

Mollard.     Comptes  rend..    1906,   142,    1343—1345. 

The  authors  have  examined  the  effect  of  chlorine,  as  ga>' 
as  chlorine  water,  and  as  bleaching  powder,  on  »'<» 
wdien  used  to  bleach  it.  They  find  that  it  modifies  th 
wool,  and  may  under  certain  conditions  entirely  destro 
it.  The  wool  loses  up  to  10  per  cent,  of  its  weight  ;  th 
treated  wool  dyes  more  readily  than  the  untreated,  givin 
deeper  and  more  brilliant  shades.  The  elasticity  an 
tenacity  of  the  wool  are  usually  diminished  by  the  treat 
ment,  but  the  fibres  still  readily  felt  together,  and  tl; 
tendency  to  shrinkage  is  greatly  lessened. — J.  T.  D. 

"  Lapping*,"    composed    of    woollen    and    cotton    tiasui 
employed  in  tissue  printing  ;    Xotc  on  the  manufactui 

of .     C.  Rollin.      Bull.  Soc.  Intl.  Mulhouse.  190! 

76,  59—62. 

Certain  tissues  employed  in  lapping  the  impresaia 
cylinders  of  printing  machines  for  the  purpose  of  giving  tli 
necessary  elastic  pressure  to  the  tissues  to  be  printed,  i 
these  pass  between  the  cylinders  and  the  printing  rollei 
in  the  operation  of  printing,  and  made  by  fastenin 
together  by  means  of  a  solution  of  india-rubber  a  web  t 
woollen  tissue  and  one  or  more,  usually  two,  webs  of  cotto 
("  cretonne  ")  tissue,  frequently,  after  being  in  use  fur 
short  time  only,  become  unfit  for  further  use  owing  to  tl 
cotton  tissue  on  one  or  both  sides  of  the  woollen  tisau 
becoming  in  parts  tletached  from  the  latter.  Th 
occurrence  is  sometimes  caused  by  the  chemical  action  0 
the  india-rubber  of   compounds   present   in   the  printin 
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turcs  employed.     Sometimes  it  is  duo  to  nieobann  ul 

Of  these,  it   is  commonly  assumed   tluit  bubbles 

of  air  lift  between   1 1 1 »-  several  layers  of  tiaauea  in  tho 

gaa  of  preparing  tho  "  lapping,'   constitute  a  frequent 

oe  of  tho  damage.     Tho  author,   however,  attrii 

i  primarily  to  thedifferont  elasticities  of  wool  and  cotton, 

issues  stretching  to  different  extents  under  the  pressure 

to  which  they  aro  subjected   in  the   printing  operation. 

1"  prevent  it  from  taking  place,  it  is  reci uended  that  the 

woollen  tissue  should  be  stretched  to  some  extent  before 

liing  it  to  the  cotton  tissue  or  tissues,  and   that  the 

lapping  "  thus  made  should  not  be  stretched  more  than 

is  necessary  when  the  impression  cylinder  is  being  wrapped 

with  it.  — E.  B. 

•amine    Red    [Paranitraniline    Red] ;     Method    of 

printing    ,    in   association   with    sulphur   dyestufjs 

and    indigo.     C.    Favre.     Bull.    Soc.    Ind.    Mulhouse, 
1906,  76,  67—68. 

lira  dyestuffs  and  indigo  may  be  printed  in  con- 
junction with  l'aranitraniline  Red  on  tissues  prepared  in 
sodium  f3-naphtholate,  but  the  latter  cannot  be  kept  long 
before  printing.  The  necessity  for  preparing  in  p-naph- 
thol  is  avoided  bv  using  for  the  red  a  mixture  composed  of 
'  Kitrosamine  Red  "  (this  J..  1894,  21S9).  "/3-Naphthol 
I!  ."  dissolved  in  the  requisite  quantity  of  caustic  soda- 
he.  and  sodium  sulphoricinoleate  (Turkey-red  oil) 
with  the  addition  of  a  small  quantity  of  an  easily  decom- 
posable salt,  such  as  ammonium  oxalate,  the  whole  being 
thickened  with  gum  tragacanth.  The  following  are  suit 
able  proportions:  — 1-2  litres  of  a  paste  made  from  360 
i;niis.  of  "  /3-JJaphthol  R,"  360  grins,  of  "  caustic  soda- 
0-4  litre  of  sodium  sulphoricinoleate,  and  2-4  litri  a 
of  gum  tragacanth  pasto  (75  grms.  per  litre),  are  mixed  wit  h 
-'■4  litres  of  gum  tragacanth  paste,  60  grms.  of  ammonium 
oxalate,  and  2-4  litres  of  a  paste  prepared  by  mixing  1  kilo. 
of  "Nitrosamine  Red  "  pasto  with  2  litres  of  gum  tragacanth 
thickening.  The  ammonium  oxalate  may  be  omitted 
from  the  printing  mixture,  and  applied  to  the  tissue  in  the 
form  of  a  preparation-solution  (10  grms.  per  litre), 
double  tho  proportion  of  caustic  soda  employed  in  the 
above  mixture  being  in  this  case  taken.  After  printing, 
the  tissues  are  steamed  for  two  minutes,  soured,  washed, 
and  soaped.— E.  B. 

Wool ;    Printing with  printing-mixtures  containing 

phenol.     E.  Justin-Mueller.     Bull.  Soc.  Ind.  Mulhouse, 
1906,  76,  72—74. 

Based  on  the  observation  that  wool  prepared  for  printing 
by  treatment  with  chlorine,  is  more  readily  moistened  by 
water  than  wool  not  so  treated,  endeavours  were  made  to 
find  a  compound  possessing  the  property  of  instantaneously 
moistening  this  fibre,  with  the  object  of  enabling  it  to  be 
printed  in  the  unchlorinated  condition,  and  thus  to  dis- 
pen.-e  with  the  operation  of  chlorinating.  Phenol,  ethyl 
alcohol,  and  Turkey-red  oil  were  found  to  have,  in  different 
es,  the  desired  property,  the  first  acting  the  best. 
An  addition  of  30  grms.  of  phenol  per  litre  of  the  printing- 
mixture  suffices  in  most  cases  to  give,  upon  unprepared 
woollen  u^ucs.  colours  almost  as  intense  as  those  produced 
upon  prepared  tissues  with  similar  mixtures  from  which 
the  phenol  is  absent.  The  effect  is  greater  when  the 
'  lore  printing,  are  treated  with  acid,  e.g.,  by 
boiling  for  half  an  hour  in  a  bath  containing  10  per  cent, 
of  their  weight  of  sulphuric  acid.  In  the  printing  of 
chlorinated  tissues,  the  addition  of  phenol  to  the  black 
and  dark  blue  printing- mixtures  serves  to  give  well 
denned  and  regular  impressions.  The  use  of  phenol  is, 
moreover,  very  advantageous  in  the  printing,  by  the 
Vigoureux  method,  of  woollen  slubbing,  which  it  is 
impracticable  to  prepare  with  chlorine. 

H.  iSrosheintz,  who  has  been  asked  by  the  Mulhouse 
Industrial  Society  to  report  on  the  above  paper,  states  that 
the  printing-mixtures  containing  phenol,  give  on  unchlorin- 
ated wool,  shades  only  sbghtly  deeper  than  those  obtained 
with  the  mixtures  in  ordinary  use,  and  much  paler  than 
those  produced  with  the  latter  mixtures  on  chlorinated 
wool.  Still  there  is  no  doubt  that  the  moistening  of  the 
wool  is  greatly  aided  by  the  presence  of  the  phenol. 
In  regard  to  the  treatment  with  sulphuric  acid,  U.ro=- 


boilll  do  not   •  hi  >1   with  the  nit!. 

but    i hi-    ni.it t .  .  idered     ol     til  tie     in 

'■i     l.ciiit/    adds   that)    without   detracting    in   any    waj 

front  the  met  it  ol  the  aut  hoi  lu     13,  1J> 

which  appears  to  be  the  Bret  to  l"-  published  relatin 

the  subject,  the  firm  nth,  and  '  o.  in 

■  mil    i  time  afterwards   made   use  of   phenol   in 

Mime  of  tin  it-  printing-mixtures  for  wool      'l),. 

m.i*  not  made  to  all  the  mixtures,  ,n  it  was  found  that 

the    phenol    had    a    harmful    milium  ■•     m 

list    ol    thi  i  I    was   ultimately   abandoned, 

as,  owing  to  the  presence  of  impnri  oduct 

it  first  employed,  an  objectionable  smell    which  it 
impossible  to  remove,  was  left  in  the  tissues.     The  use 
of  pure  phenol,  it  i-  stated,  is  unattended  bv  this  draw- 
back.- ]■:.  B. 

pkthytamim    Claret;    Discharging  of ,  by  means 

o/|    ht/dn  hoxylate-]formaldehyde      in    the 

absence  of  iron  salts.     L.  Baumann  and  '■    Thesmar. 
Z.  Farben-Ind.,  1906,  5,  221-   223. 

In  a  sealed  communication  to  the  Soc.  Ind.  deMulho 
No.   1.559,  dated   August   25,   1905,   Hie  author, 
with  Hug,  described  a  method  of  producing  coloured 

res  on  a-Napthylamine  Claret  with  hydrosulphitc- 
[sulphoxylate-jfbrmaldehyde  without  the  addition 
of  iron  salts.      The   principle  consists  in  increasing  the 

iy  of  the  Bulphoxylate-formaldehyde  pp 
at  the  moment  of  reaction,  n':.,  during  steaming.  Acids 
cannot  be  directly  added  to  the  printing-mixture,  as  they 
deoompose  Bulphoxylate-formaldehyde,  and  the  object  is 
attained  by  adding  a  volatile  organic  base  in  conjuncli"ii 
with  an  organic  acid  or  organic  acid  ester.  Of  all  tho 
organic  bases  tried,  o-anisidine  yields  the  best  results. 
Mono-inetlivlaniline  and  o-toluidine  are  also  good;  aniline 
and  ordinary  toluidine  have  a  weaker  action.  Xvlidine 
and  cumidine  being  less  volatile,  are  also  unsatisfactory, 
unless  the  goods  are  subjected  to  repeated  steaming. 
The  best  organic  acids  or  derivatives  thereof  an  in  tho 
onbf  of  efficiency,  levulinic  acid,  methyl  and  ethyl  tar- 
trate, oxalic,  citric,  benzoic,  salicylic,  lactic,  sin 
phthalic,  and  gallic  acids.  Examples  of  printing-mix 
w  Inch  yield  a  good  white  discharge  are  given  in  the  follow  - 
ing  table  : — 


400 

400 

400 

400 

400 

400 

30 

30 

30 

— 

160 

— 

80 

— 

- 

- 

- 

160 

120 
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10 

- 

- 

- 

400 


400 
30 


125 
30 


350 


350 
30 


150 


120 


400 


400 
30 


125 
30 


15 


Starch-tracacanth     thicken- 
ing solution. 
Kongah' 

Sodium  ricinoleate. 
o-Anisidine. 
Mono-methylaniline. 
o-Toluidine. 
Diruethylaniline. 
Levulinic  acid.  25  per  cent. 
Methyl  tartrate.  22°  B. 
Benzoic  acid. 
Citric  acid. 
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After  printing,  the  goods  are  thoroughly  dried,  steamed 

— if    n n     four     minutes    in    the 

small    M.ith.i  -Piatt,    rinsed,    soaped,    and    dried.     Most 
ingrain  dyeings  can  be  discharged  white  in  this  way. 

Printing-mixtures  for  coloured  discharges  are  readily 
prepared  by  dissolving  basic  dyestuffs  in  the  aromatic 
base,  and  tannin  in  the  thickening  solution,  Oallo- 
cyanine  dvestiills  may  also  be  used  with  or  without  the 
addition  of  a  mordant.  The  good,  are  passed  th) 
a  weak  bichromate  solution,  rinsed,  soaped  in  the  present  e 
of  tartar  emetic,  again   rinsed,   and  dried. 

With  regard  to  the  comparative  advantages  ol  the  old 
ferric-citrate-nitrite  pro,.--  (see  this  J.,  1906,  3,li 
and  the  above,  the  author-  state  that  the  former  is  still 
exclusively-  employed  by  them  in  practice,  although  the 
'  iron  salt  affects  the  shade  of  certain  basic,  particularly 
yellow  basic,  dyestuffs.     The  new   |  free  from 

"this  disadvantage,    and    yields   satisfactory    results    for 
coloured    discharges.     On    the  other    hand,  the   print 
mixtures  are  liable  to  run,  owing  to  the  large  quantity  ot 
aromatic  base  that  i,   required  ;      and   consequently   the 
white  produced  on  light   printing  cloth,   is  liable   to   be 
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blurred  and  indistinct.  Thus,  a  satisfactory  white  can 
onlv  be  produced  by  the  new  process  on  heavier  cloths, 
such  as  sateens.  This  difficulty  in  obtaining  a  good 
white  in  conjunction  with  coloured  discharges  renders 
the  new  process  practically  inferior  to  the  older  one. 

— H.  L. 

a-Naphthylamine  Claret  v  Improved  methods  of  producing 

white    and   coloured   discharges    upon [with    (he 

aid  of  Setopaline  and  Alizarin   Orange].     P.   Wilhelm. 
Bull.  Soc.  Ind.  Mulhouse.  76.  1000,  84—93. 

With  "dry  hydrosulphite "  (hyposulphite). — "Dry 
hydrosulphite "  (B.A.S.F.),  employed  in  a  neutral 
medium,  e.g.,  in  the  presence  of  dextrin  and  glycerin, 
gives  an  imperfect  discharge  on  tissues  dyed  in  a-Naphthyl- 
amine Claret.  Discharges  are,  however,  readily  obtained 
when  certain  basic  dyestuffs  are  added  to  the  mixture. 
Thus,  a  blue  discharge  is  produced  with  a  mixture  of  "  dry 
hydrosulphite"  (300  parts),  ground  to  a  smooth  paste 
with  glycerin  (150  parts),  the  paste  being  poured  into  a 
solution  of  dextrin  (125  parts)  in  glycerin  (125  parts)  and 
water  (50  parts),  to  which,  are  added,  first,  a  solution  of 
Thionine  Blue  (30  parts)  or  Discharge  Navy  Blue  S 
(M.L.B.)  in  phenol  (75  parts),  and  then  a  solution  of 
tannic  acid  (75  parts)  in  glycerin  (75  parts).  Yellow, 
pin!:,  and  green  discharges  are  produced  by  substi- 
tuting for  the  blue  dyestuff  in  this  mixture,  Auramine, 
Rhodamine  6G,  and  a  mixture  of  Auramine  and  Thionine 
Blue,  respectively.  For  a  white  discharge,  "  dry  hydro- 
sulphite" made  into  a  paste  with  glycerin  (550  parts  of 
a  66  per  cent,  paste)  and  thickened"  with  dextrin  ('200 
parts)  and  caustic  soda-lye  (250  parts  at  40°  B.)  may  be 
used.  The  tissues  printed  with  these  mixtures  are 
steamed  for  four  minutes,  passed  through  a  bath  of  tartar 
emetic,  and  soaped  at  full  width.  This  method  of  dis- 
charging does  not,  however,  give  regular  results.  The 
coloured  discharges  lose  their  purity  of  shade  as  the 
printing  proceeds.  Further,  the  undissolved  hydro- 
sulphite present  in  the  printing-mixtures  scratches  and 
damages  the  printing  rollers. 

Discharges  with  sodium  hydrosulphite-(sulphoxylate-) 
formaldehyde. — When  this  is  printed  upon  tissues  dyed 
in  a-Naphthylamine  Claret,  which  are  afterwards  treated 
in  the  same  manner  as  tissues  dyed  in  Paranitraniline 
Red,  a  half  discharge  is  produced  upon  the  Claret  with 
a  mixture  which  is  sufficiently  concentrated  to  yield  a 
complete  discharge  upon  the  Red.  In  the  presence, 
however,  of  certain  dyestuffs  which  appear  to  have 
a  "  catalytic  "  action,  a  perfect  discharge  of  the  Claret 
results.  The  dyestuffs  which  have  been  found  to  act 
most  powerfully  in  this  connection  are  Setopaline  (Geigy 
and  Co.)  and  nitro -alizarin.  With  each  of  these  white 
discharges  are  readily  obtained.  While,  however,  to 
give  good  results,  the  nitro-alizarin  requires  an  addition 
of  caustic  soda  or  caustic  potash  to  be  made  to  the  printing- 
mixture,  and  the  steam  employed  in  the  steaming 
operation  to  be  as  dry  as  possible,  the  Setopaline  acts 
best  in  a  slightly  acid  mixture  and  in  the  presence  of 
glycerin,  i.e.,  a  hygroscopic  agent.  Again,  the  besl 
thickening  for  the  nitro-alizarin  mixture  is  gum,  whilst  thai 
for  the  Setopaline  mixture  is  gum  tragaeanth.  The 
printing-mixtures  are  composed  as  follows:-  ("White 
A")  Gum  tragaeanth  paste  (300  parts),  Setopaline  (10 
parts)  dissolved  in  phenol  (40  parts),  and  glycerin  (150 
parts),  which  are  mixed  together,  and  heated  to  56'  ('.. 
at  which  temperature  the  "  Hydrosulphite  NF "  (450 
parts)  is  added,  and  dissolved.  The  function  of  the  phenol 
in  this  mixture,  it  is  explained,  is  probably  that  of  a  weak 
acid.  "White  B"  consists  of  "Hydrosulphite  NF  " 
(500  parts)  dissolved  at  56°  C.  in  gum  solution  (200  parte 
of  a  33  per  cent,  solution)  and  water  (00  parts).  The 
solution  is  cooled  to  31°  C.  before  nitro-alizarin  (70  parte 
of  a  20  per  cent,  paste)  is  added,  and  completely  cooled 
before  a  final  addition  of  caustic  potash-lye  (200  parts 
at  50°  B.)  is  made  to  it.  "  White  15  "  is  not  adapted  for 
printing  in  association  with  Aniline  Black,  the  acid 
vapours  disengaged  from  the  printing-mixtures  employed 
in  producing  the  latter,  neutralising  the  alkali  in  it.  and 
preventing  it  from  acting  properly.  For  printing  in 
conjunction  with  this  colour,  "  White  A,"  which  is  free 
from  this  defect,  is  used.     "  White  B  "  may  be  prepaied 


with  "  Hydrosulphite  NF  concentrated."  half  as  much 
of  this  as  of  ordinary  "  Hydrosulphite  NF  "  being  taken. 
On  the  other  hand.  "  White  A  "  does  not  discharge  so 
well  with  the  "  concentrated  "  as  it  does  with  the  ordinary 
"  Hydrosidphite  NF."  This  is  probably  owing  to  the 
Setopaline  becoming  transformed  by  the  former  product 
into  a  compound  devoid  of  "  catalytic "  action.  The 
addition  of  an  excess  of  tannic  acid,  however,  keeps  the 
dyestuff  in  an  active  condition.  Advantage  is  taken  of 
this  in  the  preparation  of  coloured  discharges.  The  "  con- 
centrated "  preparation,  moreover,  gives  better  results 
than  the  oidinary  preparation  with  certain  dyestuffs; 
thus,  with  nitro-alizarin.  in  a  neutral  mixture,  it  gives  a 
much  better  discharge  than  does  the  latter.  Although 
the  action  is  too  incomplete  for  a  white  discharge  to  be 
produced  in  this  manner,  it  may  be  utilised  in  effecting 
a  yellow  discharge  by  means  of  a  mixture  containing 
nitro-alizarin.  Auramine,  tannic  acid,  and  glycerin,  in 
addition  to  the  "  Hydrosulphite  NF  concentrated." 
Again.  Rhodamine  6G,  with  the  latter  preparation,  in 
the  proportion  of  4  grms.  per  litre  of  the  printing-mixture, 
completely  discharges  the  Claret.  With  proper  pro- 
portions of  this  dyestuff,  dark  and  pale  pink  discharges 
are  readily  produced.  Acridine  Yellow  also  exhibits 
a  similar  action,  but  in  lesser  degree.  By  extending  the 
duration  of  steaming  to  six  minutes,  this  dyestuff  gives 
a  yellow  discharge  with  a  greenish  tone,  which  may  be 
"  corrected  "  by  the  addition  to  the  printing-mixture  of  a 
minute  proportion  of  Rhodamine  6G.  With  these  two 
dyestuffs,  the  presence  of  glycerin  in  the  mixtures  is 
necessary.  Dark  blue  discharges  are  obtained  with  Dis- 
charge Navy  Blue  S  along  with  Setopaline,  tannic  acid, 
glycerin,  and  "  Hydrosulphite  NF  concentrated."  Pale. 
blue  discharges  are  effected  with  Thionine  Blue  and  the 
same  reagents.  Olives  and  greens  are  produced  from  mix- 
tures of  these  dyestuffs  and  Auramine.  |The  tissues,  after 
printing,  are  steamed  for  four  to  five  minutes,  then  passed 
through  a  bath  of  tartar  emetic,  rinsed,  and  soaped  for 
two  minutes  at  56°  C.  The  pinks,  after  steaming,  have 
a  slightly  purplish  tint,  which  disappears  on  clearing 
with  bleaching  powder  solution.  All  the  discharge- 
mixtures  keep  well  and  print  easily.  It  is  essential  for 
success  that  sodium  ricinoleate  ("soluble  oil")  should 
be  added  to  the  sodium  /3-naphtholate  solution  with  which 
the  tissues  are  prepared  in  the  production  of  the  Claret. 
If  this  be  omitted,  the  discharge-mixtures,  with  the 
exception  of  "  White  B,"  yield  unsatisfactory  results. 
The  printing-mixtures  described,  may  also  be  employed  in 
discharging  the   Puce   from   benzidine  and  /i-naphthol. 

F.  Binder  and  C.  Eckert,  at  the  request  of  the  Mulhouse 
Society,  have  repeated  Wilhelm's  experiments,  and 
confirm  his  results.  They  state  that  a  printing-mixture 
containing  per  kilo.,  400  grms.  of  "  Hydrosulphite  NF  " 
discharges  Paranitraniline  Red  perfectly,  but  scarcely 
attacks  Naphthylamine  Claret  and  Benzidine  Puce.  The 
same  mixture,  with  the  addition  of  Setopaline,  glycerin, 
and  phenol,  discharges  both  of  the  latter  colours.  Nitro- 
alizarin  acts  similarly  to  Setopaline,  but  the  printing- 
mixtures  containing  it  keep  badly.  They  gradually 
disengage,  formadehydc.  and  become  useless  tor  printing. 
Setopaline  gives  its  full  effect  only  in  the  presence  uf 
glycerin.  Khodamine  0(1  and  Acridine  Yellow  act  like 
Setopaline.  Out  less  powerfully,  Acridine  Yellow  being 
the  weakest  in  this  respect.  Binder  and  Eckert  consider 
that  Wilhelm's  discovery  possesses  technical  interest  of 
the  highest  importance,  and  opens  up  a  new  method  of 
producing  discharges  in  tissue-printing  by  means  of  hydro- 
sulphite compounds.—  K.  li. 

Modern  Violet  and  Blut    1900;  New  method  of  fixing . 

C.  Favre.  Sealed  communication  1400,  dated  July 
27,  1903.  Bull.  Soc.  Ind.  Mulhouse,  1906,  133—134. 
Bi.i-k  1900  yields  an  Alizarin  Blue  shade,  whilst  Modern 
Violet  gives  a  much  more  violet  tone  of  blue,  of  great  fast- 
ness In  light  and  soaping,  when  printed  on  cotton  with  the 
addition  of  tannin  it  the  goods,  after  steaming,  be  paj 
through  a  bath  containing  sodium  bichromate,  e.g., 
'2k  grms.  per  litre  at  25  R.  The  depth  and  brightness 
of  the  shades  obtained  can  be  varied  considerably  by 
altering  the  temperature  and  concentration  of  the  chrom- 
ing   bath.       The     following    are    the     printing-mixtures 
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"imonded  : — (1)  40   grins,    of    Blue    1900   in   powder,, 
i  lit r. •  •■!  Id,  j   litre  of  water,  j   litn 

uitli  thickening.  ,"',  litre  ol  tannin  solution    I   '■ 
I  Modern  Violet,  10  per  cent,  paste,  ,',-, — ^ 
water.  ,'„—  3'ff  litre  of  starch 
|  anil   ti  i    thickening,  -a  litre   of   tannin    soli 

if  printed   with  the  addition  oi 
i  ed  with  aluminium  acetate,  can 
i  fast  blue  on  a  Turkey-red  ground. 

— H.  L. 

1406,  <lat, '/  .1 ulu  27, 
:,-l   1442,  acted  January   15,   1904.  of   C.   Far,,. 
referring  to  a  new  method  "I  fixing  Modern    Violet,   I 
1900,    and    derivatives    of   Oaliocyanine.     0.    Allistbn. 
Bull.  Soc.  Ind.  Mulhouse,  1906,  134—135. 

author  in  general  confirms  the  rcs\ilts  obtained  by 

1  'avre    in    his    communication    1406    (see    preceding 

abstract),  and  states  that  the  latter  now  adds  3 — 4  grms. 

,ih.    and   per   litre  of  printing  colour,   thereby  in- 

»ing  the  solubility  of  the  dyestuffs,   and   improving 

the  shades  obtained.      H.  I.. 

English  Patents. 

Threads,   films,   and  lamina  from    viscose  ;    Preparation 

of .     S.    Peessarer,    St.    Petersburg.     Eng.    Pat. 

16,583,  Aug.  15,  1905. 

1'he  method  consists  in  treating  viscose  in  aqueous 
solution  with  salts  of  aniline,  naphthylamine,  pyridine,  and 
other  organic  bases,  whereby  an  insoluble  preparation  of 
cellulose  is  obtained,  the  dyeing  of  which  may  be  effected 
at  the  same  time  by  the  addition  of  reagents  capable  of 
forming  colour  effects. — D.  B. 

Polychromatic  printing  ;    Process  of  .     J.   J.    Hart, 

-     lenham.     Eng.    Pat.    12,128,   June    10,    1905. 

See  Fr.  Pat.  356,153  of  1905  ;   this  J.,  1906,  17.— T.  F.  B. 

Calicoes  and  other  woven  fabrics  ;    Apparatus  for  printing 
— .      I.   V.   Hulme,    Didsburv.      Eng.    Pat.     18,168, 
Sept.  8,  1905. 

Foi;  printing  scarfs  and  also  continuous  patterns  on  woven 
fabrics,  the  articles  are  made  to  pass  under  a  cylinder, 
beneath  which  a  roller  is  mounted,  receiving  its  motion 
from  the  cylinder.  An  endless  perforated  metal  sheet 
or  stencil  band  passes  between  the  cylinder  and  roller, 
and  under  the  latter  a  wooden  trough  is  fixed,  containing 
the  colour  or  other  solution,  in  which  the  roller  revolves, 
therein-  imparting  the  coloured  design  to   the   fabric. 

— D.  B. 
Paper,  textile  fabrics,  or  the  like  ;  Apparatus  for  spraying 
fluid  upon  the  surface  of  .  C.  A.  Hanitzseh,  Man- 
chester. Eng.  Pat.  20,220,  Oct.  0,  1905. 
Spratlnu  nozzles,  communicating  with  the  colour  or  other 
fluid  container,  are  mounted  at  any  suitable  part  in  the 
length  of  the  fabric  to  be  decorated.  They  are  worked  by 
means  of  compressed  air,  and  are  fitted  with  a  screwed 
head,  which  enables  the  distant  e  between  the  fluid  and  air 
outlets  t,,  be  adjusted,  so  as  to  regulate  the  fineness  of  the 
spray.  The  container  may  be  divided  into  compart- 
ments for  the  simultaneous  employment  of  various  colours. 
It  is  provided  with  means  for  stirring  and  agitating  the 
fluid  during  the  spraying  operation,  or  it  may  be  caused 
to  oscillate  or  otherwise  move  so  as  to  bring  about  suf- 
ficient asitation. — D.  B. 

Printing  fabrics  and   wall  papers;     Machines  for  . 

H.  H.  Lake,  London.  From  Companhia  Manufaetora 
Flumineuse,  Rio  de  Janeiro.  Brazil.  Eng.  Pat.  25  054 
Dee.  2.  1905. 

Pr.  Pat.  359,677  of  1905  ;   this  J.,  1906,  426.— T.  F.  B. 

Coating  goods  or   material  [textile  fabrics]  with   liquid  or 
semi-li,jiud   substances;     Method  of  and  apparatus  for 

•  A.  Brown,  Londonderry,  and  R.  Young,  London. 

Eng.  Pat.  14.193.  July  10.  1905. 

The  invention  is  specially  applicable  for  starching  fabrics, 
and  consists  in  placing  the  goods  in  a  vessel,  creating  a 


\  U  mini  l 

to  a  second  vi  ining  the  coating  material,  and 

JJowins  the  lattoi   to  bt    foi  ed  into  the  tir-t  vessel 
■    sMii,    the   i  ombined    i  acuum 
ii  Ic  ol  the  material  I  efficiently 

id  on      D.  B. 

I'M  1  ED    Si  *  II.-    I'll 

I   fabric. ami  process  of  nuil  I      -      hiari. 

Assignor  (     i  .n    du  Grimson,  Charenton, 

Prance      I  8    Pal    824,675,  June  26,  1906. 

Sws  Eng.  Pat    14,839  of  1904  ;  thin  J.,  1905,  887.     T.  I'   B 

Ml  n  Proci  St  of .      W.    Mather.  J.   H« 

and  W.  J.  Pope.  Manchester.     0  S    Pat.  324,255,  June 
26,  L906 

See  Eni    I     •    2993  of  1905  :   this  J  .  1905,  1225.— T.  F.  B. 

Fbenth  Patents. 

Collodion    for   artificial    silk;     Compression    of ,  by 

'vents.  Soc.  Anon,  des  Plaques  et  Papiers 
Phot.  A.  Lumiere  et  Bee  Fils.  Fr.  Pat.  361,323,  April 
4,  1905. 

The  use  ol  water  for  operating  the  hydraulic  piston  in 
iratus  in  which  the  collodion  is  supplied  to  thi 
spinning  device  under  a  pressure  produced  on  the  hydraulic 
principle,  suffers  from  the  disadvantage  that  trie  collo- 
dion   I omes   clotted    when    traces    of   the    water   leak 

between  the  piston  and  the  cylinder  wall.  According 
to  the  present  invention  the  hydraulic  medium  employed 
is  a  solvent  of  nitrocellulose,  preferably  amy]  acetate, 
which  is  pumped  into  the  cylinder  and  pressure  accumu- 
lator in  the  same   wav  as   water  in  an  ordinarv  press. 

— J.  F.  B. 

for  artificial  silk  :    Preparation  of  a  concentrated 

.      Soc.   Anon,    des  Plaques    et    Papiers    Phot.      A. 

Lumiere  et  ses  Fils.     Fr.  Pat.  361.324.  April  4,  1905. 

A  fluid  collodion  is  prepared  by  dissolving  300  parts  of 
nitrocellulose  in  200  parts  of  methyl  alcohol.  2IKI  parts  of 
ethyl  alcohol,  and  1600  pari-  of  ether.  Owing  to  the 
excess  of  ether  this  collodion  is  very  fluid,  and  can  be 
easily  filtered  under  a  slight  pressure.  The  collodion  is 
then  distilled  in  a  vessel  provided  with  stirrers,  until 
Hkmi  parts  of  ether  have  been  driven  off  and  1  for 

future  use.     The  conoentrated  collodion  is  cooled,  and, 
having  already   been  filtered    and    freed  from  air    whilst 
in  the  dilute  condition,  it  can  be  directly  stored  in  closed 
Is  ready  for  spinning. — J.  F.  B. 

Collodion  [for  artificial  silk]  :    FUti  r-press  for .     Soc. 

Anon,  des  Plaques  et  Papiers  Phot.    A.  Lumiere  et  ses 
Fils.     Fr.  Pat.  361,329,  April  5,  1905. 

Fob  the  filtration  of  collodion  for  the  preparation  of 
artificial  silk,  a  continuous  roll  of  filtering  medium  is 
provided  outside  the  press.  A  portion  of  the  fabric  is 
clamped  tightly  over  the  perforated  support  by  means  of 
H  In  ad,  and  the  i  ollodion  is  admitted  under  pressure 
from  below  through  a  pipe  provided  with  a  stop-cock. 
When  the  filtering  surface  has  I  I,  the  stop- 

cock is  closed,  the  conduit  for  filtered  collodion  is  also 
closed,  the  screw-head  is  raised  slightly,  and  a  new  filtering 
surface  is  pulled  through  from  the  roll,  and  is  clamped 
down  ready  for  use. — J.  F.  B. 

Silk  i    Process  for  the  manufacturi   •  </  artificial  .     E 

Crumiere,     Fr.  Pat.  361,048,  Nov.  27,  1905. 
Ozon  or  ozonised  air  is  employed  in  treating  cellulose 
in   the   manufacture   of   artificial   silk.     To   this   end   the 
cellulose,   in  the  form  of  cotton,   ramie.  \c,   is  expo 
"  in  contact   with  a  solution  oi  da  or  potash," 

for  about  half  an  hour  to  the  action  of  the  i_*as.  The 
cellulose  thus  treated,  it  is  stated,  rapidly  dissolve*  when 
it  is  immersed  in  a  cupro-ammoniacal  solution,  giving  a 
solution  of  a  consistency  suitable  for  the  manufacture 
of  threads.  It  is  recommended  to  add  metallic  copper 
to  the  ammoniacal  solvent,  for  the  purpose  of  reacting 
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with  the  ammonia  liberated,  and  of  replacing  in  it  the 
'"  copper "  absorbed  by  the  cellulose  during  the  first 
stages  of  its  action  upon  the  cellulose. — E.  B. 

Silk  ;    Process  jor  the  manufacture  of  brilliant  threads  of 

artificial    ,    by    precipitating    cellulose    in    alkaline 

solutions.  Soc  Uen.  de  la  Soie  Artificielle  Linkmeyer. 
Fr.  Pat,  361,061,  Dec.  4,  1905. 
Ix  manufacturing  artificial  silk  from  cupro-ammoniacal 
solutions  of  cellulose,  the  threads  produced,  after  passing 
into  fixing  or  forming  baths  of  "  salts,"  or  caustic  soda 
or  potash,  are,  according  to  this  invention,  freed  from 
most  of  the  ammonia  present  in  them,  before  the  rest 
of  this  is  removed  by  treatment  with  dilute  acid.  This 
may  be  effected,  as  described  in  Fr.  Pat.  347,960  (this  J., 
1905,  438),  by  simple  evaporation  in  the  air,  but  it  is 
preferably  accomplished  by  forcing  or  aspirating  air  or 
other  suitable  gases  through  the  threads,  wound,  for 
example,  in  the  moist  state  upon  a  perforated  cylinder, 
or,  still  better,  by  using  solutions  of  salts,  such  as  sodium 
carbonate,  potassium  carbonate,  "  chromates,  phosphates, 
oxalates,  borates,  iodides,  &c,"  which  have  the  property 
of  "  absorbing  "  the  ammonia,  and  of  yielding  with  the 
cupric  hydroxide  in  the  threads,  compounds  which  are 
insoluble  in  water,  but  easily  soluble  in  acids.  The 
solutions  may.  conveniently,  be  applied  to  the  threads 
hound  upon  perforated  reels. — E.  B. 

Scouring,   (fee,  oj  wool  and  other  textile  fibres  :    ilachine 

jor  .     E.    Eleinjung.     Fr.    Pat.    362,448,   Jan.  11, 

1906. 

The  material  to  be  treated  is  fed  in  between  two  endless 
bands  which  pass  in  a  zigzag  direction  through  a  series 
of  compartments  containing  the  various  liquids  employed. 
The  liquid  passes  from  one  compartment  to  the  next  in 
the  opposite  direction  to  the  movement  of  the  material. 
The  travelling  bands  can  move  relatively  to  one  another, 
and  can  exercise  a  pressure  on  the  material,  and  also  a 
rubbing  effect. — A.  B.  S. 

Dyeing  preparations  containing,  as  fixing  agents,  proteids, 
especially   maizine,   of  vegetable  origin,   and  dyestuffs  ; 

New .    E.  Donard  and  H.  Labbe.    Fr.  Pat.  301,  121, 

Dec.  27,  1905. 
Maizlne,  the  proteid  substance  derived  from  maize  (this 
J.,  1902,  1464  and  1548;  1905,  853),  and  the  glutens  of 
wheat  and  other  cereals,  are  introduced  in  a  powdered 
condition  into  hot  aqueous  solutions  of  basic  and  acid 
dyestuffs.  The  "  zeo-"  and  '*  glutino-colorines  "  thus 
produced  are  collected  and  dried.  Textile  tissues  and 
other  materials  are  coloured  with  them  either  by  fixing 
them  upon  the  latter  as  pigments  by  means  of  suitable 
"  agglutinants,''  or  by  dissolving  them  in  volatile  solvents, 
such  as  alcohol,  acetic  acid,  "  formaldehyde,"  aniline,  &c, 
and  thus  applying  them,  the  colour-lakes  becoming  fixed 
upon  the  tissues,  &c,  when  the  solvents  are  volatilised. 
They  resist,  it  is  stated,  washing  and  soaping.  Maizine 
may  be  chemically  modified  by  dissolving  it  in  a  dilute 
solution  of  caustic  soda,  and  precipitating  it  from  this 
solution  with  a  mineral  acid.  The  product,  "  maizine  S," 
i6  employed  in  the  same  manner  as  ordinary  maizine, 
but  it  gives  colour-lakes  which  are  soluble  in  alkalis  and 
alkaline  salts,  such  as  borax. — E.  B. 

Dyeing  threads  or  fabrics  containing  acetylated  cellulose  ; 

Process  jor  .       Act.-Ges.  f.  Anilinfabr.       Fr.  Pat. 

362,721,  Jan.  26,  1906. 

Although  acetylcelluloses  can  only  be  dyed  very  feeble 
shades  by  aqueous  solutions  of  dyestuffs,  it  is  found  that, 
by  addition  of  another  solvent,  such  as  acetone  or  an 
alcohol,  to  the  dye-bath,  any  depth  of  shade  can  be 
produced.  For  example,  1  part  of  Naphthol  Yellow  S 
is  dissolved  in  50  parts  of  water  and  50  parts  of  alcohol, 
and  the  threads  containing  acetylcelluloso  are  dyed  by 
immersion  for  one  hour  at  70'  C. — T.  F.  B. 

Paper,  tissues,  <kc.  ;    Machine  jor  printing  and  embossing    \ 
.     C.  H.  Jeanson.     Fr.  Pat.  360,975,  Dec.  27,  1905. 

Papee,    tissues,    &c.    are    printed    in   designs   in  several    [ 
colours,  and  embossed  by  means  of  a  combined  printing 


and  embossing  machine.  The  printing  "  colours,"  or 
inks,  are  conveyed  from  receptacles,  1  (see  figure),  by 
trains  of  rollers,  2,  2',  to  rollers,  3,  bearing  portions  of 
the  designs  to  be  printed.  Each  of  the  latter  rollers 
transfers  its  colour  to  a  smooth  roller,  4,  which  in  turn 
supplies  the  printing  roller,  5,  bearing  the  complete 
design,  with  colour.  The  tissue,  &c.,  to  be  printed  is 
passed  between  this  roller  and  a  supporting  roller,  6. 
After  being  printed,  it  is  embossed  by  the  cylinders, 
7  and  8.  Modifications  of  the  apparatus  are  described  by 
means  of  which  the  tissues,  &c,  may  be  simultaneously 
printed  and  embossed,  or  may  be  printed,  embossed,  and 
again  printed.  The  tissues,  &c,  may  be  coloured  by 
means  of  an  embossing  cylinder,  a  train  of  three  cylinders 
being  in  this  case  employed,  and  "  colour  "  being  supplied 
to  one  of  them. — E.  B. 

Tapestry,    etc.  ,•     Colour   distributor  jor  the   manufacture 

of .     G.   F.   Steiner.     Fr.   Pat,   362,397,  Jan.    13, 

1906. 
The  distributor  consists  of  a  vessel  divided  into  a  number 
of  compartments  to  hold  the  various  colours.  Each  of 
these  compartments  communicates  with  all  the  delivery 
tubes  which  lead  the  colour  to  the  orifices,  where  it  comes 
in  contact  with  the  material  to  be  printed.  The  colour 
holders  are  separated  from  the  delivery  tubes  by  means 
of  a  perforated  plate,  the  perforations  in  which  are  so 
arranged  that  the  desired  colours  are  allowed  to  run 
into  special  tubes  according  to  the  design  to  be  printed. 

—A.  B.  B. 

Formaldehyde •  hydrosulphites  ;        Production      of . 

Badische  Anilin  uud  Soda  Fabrik.     Fr.   Pat.   362.447, 
Jan.  10,  1906.     Under  Int.  Conv.,  Dec.  4,  1905. 

See  Eng.  Pat.  81  of  1906 ;   this  J..  1906,  260.— T.  F.  B. 

Formaldehyde-  sulphoxylates  and  formaldehyde  ■  hydro- 
sulphites  [Discharging  agents} ;  Production  of  alkali 
.     J.  Rohner.     Fr.  Pat.  362,405,  Jan.   13,  1906. 

This  process  depends  on  the  reduction  of  formaldehyde- 
sodium  bisulphite  by  means  of  zinc  dust  or  other  finely 
divided  metal  in  presence  of  oxalic  acid.  The  reaction 
takes  place  thus: — ■ 

CH2O.NaHS03  +  Zn  +  (COOH)2  = 
(COO)2Zn  + 11,0  +  CH2O.NaHS02. 

The  insoluble  oxalate  of  zinc  is  filtered  off  from  the  solution 
of  formaldehyde-sodium  sulphoxylate,  and  the  latter  is 
evaporated  in,  vacuo.  250  parts  of  sodium  bisulphite 
(25  per  cent,  of  sulphur  dioxide)  are  mixed  with  110  parts 
of  formaldehyde  (29  per  cent.)  ;  a  considerable  rise  of 
temperature  occurs,  and  combination  takes  place  between 
the  two  substances.  110  parts  of  zinc  powder  are  added 
to  this  solution,  and  the  whole  heated  to  boiling;  126 
parts  of   crystallised   oxalic   acid   are  then   added,   with 
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stirring,  a  littlo  at  a  time.     The  boiling 
inii.il  uiiiil  the  solution  is  neutral,  when  the  sine  oxalate 
.  filtered  off,  anil  the  solution  ovaporatcd  in  vac 
nap  whioh  orystallisos  on  cooling.      \   similar   process 
in   be  employed   to  obtain  a  solution  of   pure   hydro- 
ul  phi  to  : — 

•J.  Na  11  SO.,  +  Zu  +  (COOH)2  = 

K'tiouZn  t'JH.,0  +  X«.,S,.(i,. 

odium  bisulphite  is  mixed  with  lino  dust  and  oxalic 
liil  in  aqueous  solution  j  on  cooling  and  stirring  until  the 
\nli.'  acid  has  disappeared,  one  obtains,  utter  separation 
f    tile    tine    oxalate,    a    solution    of    pure    hydrosulphitc. 

;y  adding  the  necessary   amount  of  formaldehyde  and 
VBporating,     the     "  formaldehyde-hydroaulphite     com 
is  obtained.     A.  B  S. 

tattles ;    Hindering impermeable.     .1.   Cottin   and 

D.  Four.     Fr.  Pat  860,946,  March  20,  1905. 

materials,  eoniposed  of  wool  and  silk,  are  rendered 

able,  to  water,   by   treatment,  after  dyeing,   with 

luminiiim   salts,   rosin,    paraffin   wax.   and   india-rubber. 

n  dyeing,   e.g.,   with   Naphthylamine   Black,   alum   and 

odium  sulphate  are  employed  as  "assistants."  the  dyed 

materials,  after    wringing    or    squeezing,    and    "hydro- 

Qracting,"  being  immersed  in  a  bath  of  sodium  sulpho- 

ite (Turkey-red  oil,  1   per  cent.),  acidulated  with 

id  (0*26   per  cent.),   and  being  thereupon  dried. 

iffer   being  stooped  for  an  hour,   at  a  temperature  of 

0  ('.,  in  a  bath  of  aluminium  sulphate  (3  per  cent.)  and 

dnmina "    (3    per   cent.),    and    again    dried,    they   are 

i  in  succession  in  solutions  (in  solvent  naphtha) 

0-05  per  cent),  paraffin  wax  (1  i>er  cent.),  and 

bber  (1   per  cent.)  respectively,  being  dried  after 

irli  immersion. — E.  B. 


VI.— COLOURING  WOOD,  PAPER, 

LEATHER,  &c 

(Continued  from  page  636.) 

Engush  Pathnt. 

hides    and     ileitis;      Apparatus    /or    .        R. 

Martinet  and  A.  Dulac,  Grenoble,  France.     Eng.  Pat. 
B998,  Feb.  7.  1906. 

:ee  Fr.  Pat.  352,095  of  1905  ;   this  J.,  1905,  921.— T.  F.  B. 


m.— ACIDS,    ALKALIS,    AND    SALTS,    AND 

NON-METALLIC     ELEMENTS. 

(Continued  from  page  638.) 

Meatum  ;      Behariour    of in    the    sulphuric    acid 

manufacture.     S.    l.ittmann.     Z.   angew.   Chem.,   1906, 
19,1039—1044;    1081—1089. 

The  mode  of  occurrence  of  selenium  in  the  chamber 
is  not  what  would  be  expected  from  our  present 
tnowledge  of  its  behaviour,  which  may  be  summed  up 
is  follows: — Selenium  exists  as  red  selenium,  the  form 
n  which  it  is  precipitated  from  acid  which  contains  it  ; 
is  crey  or  metallic  selenium,  into  which  the  red  form  is 
(inverted  by  rise  of  temperature,  and  which  is  more 
itahle  and  less  chemically  active  than  the  red  form  ;  and 
is  collodial  selenium.  It  is  not  oxidised  by  nitric  acid 
o  a  higher  state  of  oxidation  than  the  dioxide  (selenious 
icid),  and  this  is  reducible  by  sulphur  dioxide  or  sulphurous 
icid  to  selenium  again.  Selenium  dissolves  in  strong 
'ulphuric  acid  to  a  green  solution. 

No  selenium  is  deposited  in  the  dust-chambers  between 
he  burner-Hues  and  the  Glover  towers  ;  the  gases  in  the 
lust-chambers  contain  no  selenium  dioxide,  nor  do  those 
n  the  clover  towers,  though  the  Glover  acid  shows  both 
«lenium  and  the  dioxide.  The  amount  contained  as 
lioxide.  and  that  deposited  as  selenium  from  the  red  acid, 
lo  not  together  make  up,  however,  more  than  about 
- — 4   per  cent,   of  the   total   selenium   contained   in   the 


pyrites,     if    the    Glover    aoid     contain    anj    remaining 

nitrogen    oom] ids.    its    Belenium    is   entire!' 

lioxide;    but  when  it  is  completely  denitrated,  some, 
if  not  all,  of  tin-  selenium  cm  t    m  i  form  which  the  author 
provisionally   terms   "combined"     selenium,    and     tin 
" 1 1 1  >    reduced    to    red      eleniun*    or    oxidised    to 
dioxide.     In  the  Gaj  Lue  ac  aoid,  any  telenium  pn 
n  there  a-  dioxide. 

In   the  chambers,  selenium   exists   in   the   immediate 
vicinity  of  ilm  entrance,  bat  ut  a  little  distance  from  it 

and  throughout  the  rest  of  the  chambers  the  gases  contain 
only  the  dioxide,  as  does  the  acid  formed.  With  a  di\  ided 
entry- pipe  which  delivered  eases  to  the  chambers  at 
is  points  along  their  whole  length,  tho  author 
found  selenium  at  every  point  of  entry,  and  the  acid 
contained  "combined"  selenium,  which  was  afterwards 
partly  precipitate, l.  parti]  converted  into  dioxide. 

In  the  concentration  of  tin-  chamber  acid,  selenium   is 
difficult  to  get  rid  of.     Reducing  substances,  like  charcoal, 

convert    it   into   the   red    fo l.ut    it    does   not  readilv 

subside,  and  as  concentration  proceeds,  it  dissolves   , 

in  tho  acid  as  the  green  compound,  SeS03.  Tin 
the  temperature  rises,  becomes  oxidised  to  dioxide  at 
the  expense  of  some  of  tho  aoid.  The  concentrated 
acid  thus  contains  practically  as  much  selenium  as  the 
chamber  acid  from  which  it  was  made.  The  concen- 
1  acid  begins  to  dissolve  selenium,  forming  the 
•.'recti  solution  at  65  C,  md  complete  solution  o 
below  Mo  i '..  ii  whioh  temperature  there  is  already 
onsiderable  evolution  of  sulphur  dioxide,  and  hence 
formation  of  selenium  iIiom.Iv.  This  evolution  is  verj 
iapid  al  210C  C  .  and  al  260  280°  C.  the  oxidation 
of  the  selenium  is  complete.  Where  the  distillates  are 
collected  during  concentration,  the  middle  portions  only 
contain  selenium  ;  neither  at  a  low  temperature,  when 
the  acid  has  not  dissolved  tho  selenium,  nor  at  a  high 
temperature,  when  tho  selenium  is  completely  oxidised, 
does  any  pass  over,  but  at  intermediate  temperatures,, 
while   the   green  solution  exists,  some  volatile    selenium 

C pound   is  formed,  and  distils  over. 

The  author  considers  that  these  phenomena  all  point 
to  the  existence  of  a  selenium  compound  intermediate 
between  the  element  and  the  dioxide — possibly  SeO  or  a 
derivative  of  it,  which  is  readily  reduced  to  selenium,  or 
further  oxidised.  The  green  solution  he  looks  on  as 
possibly  a  compound  of  this  with  sulphur  dioxide  (SeO,S02) 
or  of  both  with  sulphur  trioxide  (SeO..S02.S03).  or  at 
least  as  convertible  into  such  a  compound  by  intra- 
molecular change.  The  solution  of  selenium  in  con- 
centrated sulphuric  acid,  the  precipitation  of  selenium 
from  the  solution  by  dilution,  and  the  formation  of 
selenium  dioxide  at  a  high  temperature,  are  represented 
by  the  equations  : — 

Se+2S03=SeS03.S03. 

SeS03  +  H,S04.HoO  =2H„S04  +  S0. 

SeS03.S03  =  Se02+2S02, 

The  compound,  SeS03,  may  act  as  SeO.SOo.  Either  SeO 
itself  or  possibly  this  compound  of  it  is  volatile,  and  it 
is  in  this  form  that  selenium  is  carried  with  the  flue- 
gases  right  through  into  the  chambers. 

The  ready  oxidation  of  this  compound,  and  its  easy 
reduction  to  selenium,  suggest  as  a  means  of  reducing 
the  amount  of  selenium  in  the  chamber  acid  when  working 
with  aeleniferous  pyrites,  to  carry  on  the  process  with 
as  little  excess  of  nitrogen-compounds  as  possible.  The 
author  has  found  that  by  his  method  of  dividing  the 
gases  for  entry  into  the  chambers,  this  condition  is 
fulfilled,  and  he  has  succeeded  in  lessening  considerably 
the  content  of  selenium  dioxide  in  the  acid,  and  increasing 
correspondingly  the  amount  of  selenium  precipitated  in  the 
mud  ;  where  it  is  possible  to  filter  the  acid  from  suspended 
selenium,  an  acid  containing  still  less  selenium  is  obtained. 
From  chamber  acid  or  stronger  acids  it  is  not  practicable 
to  remove  dissolved  selenium  completely;  but  from 
weaker  acids  it  can  be  removed,  most  readily  by  precipi- 
tation by  means  of  hydrogen  sulphide  or  barium 
sulphide. 

For  the  production  of  selenium  from  the  Glover-  or 
chamber-mud.  the  mud  is  treated  with  concentrated 
sulphuric  acid  and  a  quantity  of  sodium   nitrate   corre- 
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sponding  to  the  amount  of  selenium.  The  mixture, 
diluted  not  below  So  per  cent,  of  monohydrate,  is  well 
stirred,  and  then  steam  is  blown  in  till  the  s]>.  gr  becomes 
I  -25,  any  oxides  of  nitrogen  still  remaining  being  expelled 
bv  a  stream  of  air.  The  solution  is  filtered,  and  in  the 
filtrate  and  washings,  after  addition  of  hydrochloric  acid 
or  common  salt,  the  selenium  is  precipitated  by  a  stream 
of  purified  sulphur  dioxide  as  a  gelatinous  mass,  which, 
by  warming  and  proper  treatment,  can  be  clotted  together 
into  a  ball.  This,  after  washing  with  water,  and  drying 
at  105"  C,  gives  a  99  per  cent,  selenium. 

For  the  analytical  detection  of  selenium,  its  reduction, 
and  precipitation  as  such  must  be  relied  on  ;  stannous 
chloride  is  the  most  efficient  agent.  A  red  colour  in 
the  acid,  due  to  nitroso-sulphur  compounds  of  iron, 
may  sometimes  suggest  selenium,  but  this  is  destroyed 
on  reduction,  and  gives,  of  course,  no  red  precipitate  of 
selenium.  The  quantitative  determination  of  selenium 
in  sulphuric  acids  is  carried  out  by  the  author  as  follows  : 
The  substance  is  repeatedly  treated  in  the  water-bath 
with  strong  nitric  acid,  and  evaporated  down.  Nitrogen 
oxides  are  removed  by  a  stream  of  air  passed  first  through 
the  strong  and  then  through  the  diluted  solution  ;  the 
solution  is  then  treated  with  X  10  permanganate,  and 
the  excess  of  this  titrated  by  oxalic  acid.  The  amount  of 
permanganate  used  is  a  measure  of  the  selenium  which 
has  been  oxidised  from  selenions  acid  to  seienie  acid. 

— J.  T.  D.   • 

Chamber    process :     Practical    details    of    the    .     S. 

Littmann.     Z.  angew.   Chem.,   1906,  19,   1177—1188. 

In-  a  set  of  three  chambers,  one  36  m.,  and  the  others 
each  30  m.  long,  the  usual  method  of  working  was  to  send 
the  gases  from  the  Glover  tower  into  the  large  and  one 
of  the  small  chambers,  the  united  gases  from  the  farther 
ends  of  these  chambers  passing  through  the  tbird  chamber. 
The  large  chamber  having  to  be  thrown  out  for  repairs, 
the  author  used  the  opportunity  to  carry  out  some  large- 
scale  experiments.  In  the  first  small  chamber  were 
arranged,  in  vertical  lines  along  a  vertical  plane  parallel 
to  the  length  of  the  chamber,  and  2  m.  from  its  centre, 
a  number  of  cups,  and  over  a  period  of  some  weeks'  w  orking 
the  acid  condensed  in  these  was  examined  at  intervals 
(quantity,  concentration,  nitrous  contents,  selenium, 
iron,  &c).  Three  cups  were  placed  above  one  another 
(1  m.  from  floor,  mid-height,  1  m.  from  roof)  at  each  of 
four  points  in  the  chamber's  length  (4  m.  from  front  wall, 
mid-length,  4  m.  from  back  wall,  1  m.  from  back  wall). 
Each  cup  was  protected  by  a  leaden  lid  above  it  from 
any  drip  of  acid  from  above.  Three  sets  of  observations 
were  made.  In  the  first,  the  three  chambers  were  working 
as  usual.  In  the  second,  the  large  chamber  was  throwTi 
out.  and  the  smaller  chamber  was  therefore  working  under 
forced  conditions.  In  the  third,  the  same  conditions 
held,  but  the  Glover  gases,  instead  of  entering  the  chamber 
by  a  single  pipe  in  the  end  wall,  were  introduced  at  the 
top  of  the  chamber  by  six  openings  distributed  along 
its  whole  length.  The  detailed  results  are  shown 
in  a  diagTam  in  the  paper,  but  the  most  important  con- 
clusions may  be  summarised  as  follows : — 

Productivity  of  the  chamber. — In  expt.  1,  452  ;  expt.  2, 
6-56  ;  expt.  3,  7-48  kilos,  of  50  per  cent,  acid  per  CD.  m. 
per  24  hours.  Xitre-consumption,  1,  0-58  ;  2,  0-59 ; 
3,  0-48  per  cent. 

It  thus  appears  (comparing  2  and  3)  that  the  alteration 
in  the  method  of  introducing  the  gases  increased  the  rate 
of  working  of  the  chamber  by  14  per  cent.,  and  at  the 
same  time  reduced  the  nitre-consumption.  Moreover, 
the  floor-acid  in  expt.  3  was  much  less  seleniferous  (see 
preceding  abstract),  and  the  gases  leaving  the  final 
chamber  were  colourless,  while  in  both  of  the  other 
experiments  they  were  red.  The  examination  of  the  acid 
in  the  cups  showed  that  while  in  expts.  1  and  2,  the 
production  of  acid  was  more  considerable  in  the  lower 
than  the  upper  part  of  the  chamber,  in  expt.  3  it  was 
almost  uniform  throughout  the  height.  The  acid  in 
expts.  1  and  2  contained  in  all  parts  more  nitrous  com* 
pounds  than  that  in  expt.  3  ;  but  while  their  proportion 
rose  steadily  and  considerably  in  expts.  1  and  2  from 
front  to  back  of  the  chamber,  it  varied  very  much  less  id 
Bipt,  3.     The  superior  working  of  the    chamber  in  the 


third  experiment  is  attributed  by  the  author  to  the 
greater  uniformity  of  the  conditions  which  arises  from 
the  much  more  thorough  and  complete  mixture  of  the 
gases.  The  tendency  of  the  nitrous  gases  is  to  rise,  and 
in  the  ordinary  method  a  certain  amount  of  separation 
does  occur,  so  that  the  acid  is  made  chiefly  in  regions 
where  there  is  a  relative  excess  of  nitrous  gases,  and  con- 
sequently removes  in  solution  an  undue  proportion  of 
these,  while  there  are  other  regions  in  which  the  reaction 
cannot  proceed  because  of  the  insufficiency  of  nitrous 
compounds.  In  his  opinion  nitrosulphuric  acid  represents 
a  stable  and  highly  oxidised  form  of  combination  of 
nitrogen,  which  in  a  properly  working  chamber  should  not 
be  formed  at  all ;  the  work  of  oxygen  transference  should, 
he  thinks,  be  effected  by  the  formation  and  hydrolytic 
transformation  of   "  nitrosisulphonic  acid  "  : — 

NO  +  S02  +  0  +  H,0  =  OH.XO.HS03 
OH.N0.HSO3+.tH„0  =  H„S04.xH.,0+N0. 

"      —J.  T.  D. 

Glover  tower  process  ;    Theory  of  the  ,  and  possibility 

of  producing  sulphuric  acid  in  towers.     M.  Neumann. 
Chem.-Zeit.,  1906,  30,  598. 

The  reaction  in  the  Glover  tower  and  that  in  the  chamber 
are  identical  as  far  as  the  formation  of  nitrosylsulphurie 
acid  is  concerned — 

(1)  2S02-r2XO  +  30  +  H20  =  2S05XH; 

but  whereas  in  the  chamber  this  reacts  with  water  alone — 

(2)  2S05NH  +  H20  =  2H2S04  +  N203  ; 

in  the  Glover  tower  it  reacts  with  water  and  sulphur 
dioxide — 

(3)  2S05XH  +  S02 +  2H20  =  3H,S04  +  2N0; 

and  thus  three  molecules  of  sulphuric  acid  are  formed 
through  the  action  of  the  same  quantity  of  nitric  oxide 
which  in  the  chamber  forms  only  two.  The  author 
regards  each  of  the  reactions  (1)  and  (3)  as  consisting  of 
two  stages — 

n.   2XO  +  O  =  N„03  +  n   cal. 

3.   2S(  I.,  +  Xot)3  +  Go  +  Hot)     2SI  )-XH  +  2.<  cal. 

y.  2SOrXH  +  H.,0  =  2rL,S04-rN.)03  +  2.y  cal. 

S.    X203  +  S02  +  H20  =  H2S04  +  2XO  +  j+j/-«  cal. 

Thus  a  +  /3,  or  (1),  evolve  2x  +  n,  and  y  +  d.  or  (3),  evolve 
x  +  3u-n  calories;  where  x  +  y  =  54  is  the  heat  of  com- 
bination S02,  O,  H20,  and  n  =  20-l  is  that  of  2XO,  0. 
As  the  denitration  in  the  lower  parts  of  the  tower  implies 
the  endothermic  reduction  of  1  mol.  of  nitrogen  trioxide 
to  2  mols.  of  nitric  oxide,  with  absorption  of  «  calories, 
which  are  evolved  again  in  the  upper  parts,  the  author 
suggests  a  series  of  towers,  the  upper  parts  of  which  are 
cooled,  and  the  lower  parts  heated,  the  apparatus  being 
so  arranged  that  as  the  ratio  of  oxygen  to  sulphur  dioxide 
increases,  and  consequently  the  tendency  against  the 
reduction  of  nitrogen  trioxide  to  nitric  oxide,  the  gases 
shall  be  heated  to  a  correspondingly  higher  temperature 
to  favour  the  endothermic  reaction.  The  figure  shows 
diagrammaticallv  his  proposal. 


G',  G",  G"',  are  three  towers  ;  the  gases  from  G', 
enter  G",  only  after  passage  through  the  heater,  V,  and 
those  from  G".  reach  G'",  after  passage  through  V". 
These  heaters  are  contained  in  the  flue  from  the  pyrites 
burners,  and  are  heated  by  the  burner  gases,  which  are 
themselves  cooled  so  that  the  gases  entering  G',  G", 
and  0'",  may  have  temperatures  of  about  160  ,  180°.  and 
200"  0.  respectively.  An  advantage  of  this  arrangement 
of  the  heaters  is  that  should  one  become  4*feet!v«  no 
leakage  to  the  outside  can  occur.— J.  T.  D. 


JaJy  91,  noil! 
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Platinum,     Corrosion    <>/  >>v    sulphuric    acid       I 

Queuncsson      Comptes    rend.,    1900.    142.     1341      1343 
lUn  tin-  .1  .   hull).  24  cinil  31 1.) 

ii    | -l.i 1 1 [i ii ii i  is  mort*  readil  cl  than  the 

Eur,-    in, til.     Pure   ) •):■  1 1 itn in.    in  abseil  n,    ia 

unllv  ait,,  i,, I  K\   strong  sulphuric  acid  even   >t   150    C, 

luit  ill,'  presen I  oxygen  oau  ick  t,,  I"    vorj 

■MUiible,   some   tilisorption   of   oxygen   at    the   same    time 

irring.     II   the  neiil  should  contain  anhydride,  it   » ill 

attack    platinum   even    in    the    absence    of   oxygen,    the 

anhydride  becoming  reduced,  and  tlm-  Ii ahing  ox)    ■  n 

fhe  authoi   refers  to  t he  work  of  Dittmar  (J.  Chem   Soc., 
1869,  7.   146)  on  a  simihu   nubjei  i      .1    T    D. 

Nitric  acid  and  nitrates;  Direct  synthesis  of  — .  from 
their  elements,  at  Ihi  ordinary  temperaturt  \l  Berthelot. 
Comptes  rend.,  1900,  142,  1307— 1379. 

The  author  has  examined  the  effect  of  the  silent 
of  the  induction  coil  on  mixtures  of  nitrogen  and  o 
in  presence  "I  water  or  "I  alkali  hydroxide,  using  both  a 
stream  ,'l   gas   passing  through  the  apparatus,  and  al  u   ■ 
fixed     contained     volume.     The     primary     current     vil- 
li.' unperes  at  6  i  oils,  and  the  poles  of  the  coil  were  20 mm. 

i  The  coil  was  used  both  with  and  without  aeon- 
denser.  It  was  found  that  the  high  tension  of  the  coil 
«i-  necessarj  (no  effect  was  produced  by  connecting  the 

rain-  directly  with  the  public  alternating  supply  at 
Inn  volts),  but  that  the  condenser  was  practically 
without     influence.     In     the     circulation     experiments, 

12  grm.  nf  nitric  acid  per  hour  was  produced  from 
half  a  litre  of  air,  or  about  14  per  cent,  of  the  total  amount 
jible.  No  effect  was  produced  l>\  substituting  alkali 
hydroxide  for  water  in  the  appai  itus.  Neither  ammonia 
nor  nitrous  acid  was  produced.  In  the  constant  \.>lume 
experiments,  whether  the  gases  were  mixed  in  the  pro- 
portions No  :  •!-,.  or  there  was  excess  of  nitrogen,  reaction 

occurred    t>>  the  (practically)  complete  disappearan t 

oxygen;  and  here,  also,  no  other  reaction  than  the  direct 
formation  of  nitric  acid  took  place.  In  these  experiments, 
measurements  of  pressure  and  tune  showed  an  acceleration 
of  the  reai  tion  ifter  the  beginning,  followed  l>\ 
retardation  as  the  pressure  (and  hence  the  concentrations 
of  the  reacting  gases)  diminished,  so  that  the  theoretical 
completion  of  the  reaction  would  occur  only  after  infinite 
time.  It  is  to  be  remembered  that  the  reactions  here 
concerned — 

N.  +  05  +  H=0  +  Aq  =  2HN03    dilute  ; 
or, 

Nj  +  Os+HaO  s.e  -2HXO.,  gas; 

are  exothermic,  and  differ  in  this  from   the  formation  in 
the  are  of  nitric  oxide  or  nitrogen   peroxide  from  their 

elements  — J.  T.  D. 

Harinm   sulphite  and  barium  chromati  :    Eqnil 

the  reactions  '  'ornate  and .     M 

Sohottz  and   R.   Abcgg.      Z.    Elektroehem.,    1906.   12, 
128 

At  ordinary  temperatures  the  reaction  between  barium 
sulphate  and  potassium  chromatc  is  only  complete  after 
a  number  of  days.  but  if  the  solutions  are  maintained 
near  100°  C.  the  time  necessary  to  attain  equilibrium 
considerably  curtailed.  It  appears  that  barium 
ehromate  is  formed  more  quickly  than  barium  sulphate. 
but  that  the  sulphate  in  solution  subsequently  reacts 
with  the  precipitate,  causing  rc-solntion  of  the  ehro- 
mate. By  working  with  varying  proportions  of  sulphate 
and  ehromate  it  1-  found  that  in  the  presence  ol 
siderable  excess  of  ehromate.  the  barium  sulphate  be 
much  less  soluble,  indicating  the  formation  of  a 
solution  in  which  barium  sulphate  exists  in  a  very 
dilute  state.  Similarly  with  large  excess  of  sulphate  the 
barium  ehromate  becomes  less  soluble.  The  equilibrium 
in  the  reaction  between  barium  carbonate  and  potassium 
ehromate  is  much  more  quickly  attained,  at  100s  C.  only 
requirins  some  12  hours.  In  this  case  barium  carbonate 
is  formed  most  rapidly,  but  is  subsequently  slowly  re- 
dissolved  ;  Bince,  however,  the  ratio  of  ehromate  to 
carbonate    varies    with    the    relative    quantities    of    the 


,1  Im.u at.  ,11m   1  brom  10    1  il.i  11.  a 

■olid  solution  ii    il  a  1 ted  with  this  precipitati 

i:    -    H. 

lium  ferroeyanide  ;  Action  of  light  on         .     1 .   \\     \ 
Foster.     Chi  m.  800.  Proe  ,  1906,  22.  136, 
Uut.N  a  neutral  01  alkal lution  ol   pots,  -mm  ferro- 
eyanide is  exposed    to   light,   ferrii    hydroxide   is   slowly 

.Hat,, I  j     111    presence    ,,1    alkali    Bulphide,    fen 
Bulphide  is  1  In  "\i  a  di  ,u  n, 

No  i'ie>  ipil  '■  ion  taki     pi  tee  ii  1  ho  boIuI ion  1  ted 

from  liL'li'  .  the  aotion  1-  therefore  entirely  photoi  hemii  >i 
Potassium  [errooyanide  i  .  in  Bolution,  di  ooiated  in  the 
usual    manner    into    pota    ium    ion     and    the    complex 

1, ii  an      iom    1  Fi  1  \i,      1       thi     1     in    ibsenci    "i 

light.     On    exposure    to    light,  the    complex  ■  <  ■  t  >  1-    di 

.  1, ,  I  1  nt,  1  iron  iona  and  cyan  ions,  and  on  removing  the 
Bource  of  light  the  complex  forrocyan  ion  i  regenerated. 
Thus  no  precipitation  ol  iron  can  take  place  in  absenci 
ol  light. 

1  he  rel.it  1,1  ns  !■',-  :  (CN)  were  always  below  the  th ti     I 

I  :  6,  an,l  tin-  \i  1-  found  to  be  due  t , »  the  oxidation  of 
cyanide  under  the  influence  •,)  lighl  t"  cyanate  and 
polymerides.  Iji  presence  of  alkali  sulphide  the  cyanide 
1-  almost  entirely   converted   into  thio-cyan mpoui 

The  source  of  light   used  1 lercur;    1  ipoui   lamp 

of   quartz.     It    was    water-cooled,    and,    using    a    di 
current  of  6—8  amperes  at  240 —  250  volts,  gave  a 
intense  light.  1  i,  h  in  ultra -\  ioli  1  radiation. 

Ferro-cyanogen  Seduction     <<]    Hue ■ 

\l.  Kohn.  '/..  anorg.  Chem  .  1906,  49.  44:5—444. 
Pbdssiad  blue  and  Turnbull's  blue  are  readily  reduced 
by  -odium  bisulphite  in  presence  of  stannous  chloride, 
provided  the  bisulphite  be  in  considerable  excess. 
Stannous  chloride  solution  is  added  to  excess  of  a  con- 
centrated  solution  of  sodium  bisulphite  ai  idulated  with 
a  small  quantitj  of  dilute  sulphuric  acid.  The  mixture 
acquires  an  intense  yellow  colour,  which  disappears  on 
standing.  If  freshly-precipitated  Prussian  blue  or  Turn- 
bull's  blue  be  introduced  into  this  mixture,  reduction  takes 
place  in  the  1  old,  and  1  he  1  oloui  li  mixture  can  be  I 
for  several  hours  in  open  test-tubes,  without  the  blue 
colour  returning.  The  blue  compounds  are  regenerated 
immediately  on  addition  of  an  oxidising  agent,  such  as 
bromine  water.  The  author  considers  that  the  reduction 
is  effected  by  hyposulphurous  (hydrosulphurou  1  u  id 
formed  according  to  the  equation:  2NaHS03  +  Sni 
^Ht'l  =  Snt:U  +  .\a.,S204  +  2H2U.  and  the  fact  that  the  blue 
compounds  mentioned  are  readily  reduced  by  sodium 
hyposulphite  1-  in  agreement  with  this  view.  It  has 
been  pointed  out  frequently  that  hydrogen  sulphide  is 
formed  by  the  action  of  stannous  chloride  on  sulphurous 

acid,   hut' this   is  only    in   presence   ot   ,\, t     In,. 

■  hi  aide,  whereas  the  reducing  action  described  above  is 
iu  presence  of  excess  of  sulphurous  acid.      A    S. 

Lead    oxyehloride.     R.     Ruer.     7.     anorg.    Chem.,    1! 

49.  365—383. 
The  author  constructed  the  melting-point  curve  of  mix- 
tures of  lead  oxide  and  lead  chloride  in  order  to  determine 
what  compounds  are  formed  when  these  two  snbstani  BE 
are  fused  together.  It  was  found  that  three  compounds 
(PbCL.  PbO),  (PbClo.,  2PbO),  and  |  PbCLj.4PbO),  are  formed 
in  this  way.  The  compound,  PbCU.PbO.  which  occurs 
naturally  as  matin,  kite,  forms  lone.  thin,  colourless 
needles,  yielding  a  nearly  white  powder  :  it  decomposes 
,t  524  C.  into  a  mixture  of  the  compound.  PbC'l2.2PbO, 
with  about  36  per  cent,  of  lead  oxide,  which  fuses  com- 
pletely  at  Cl.V  ( '.  The  compound.  PbCL.2PbO.  which 
occurs  naturally  as  mendipite.  melts  without  decomposition 
at  693°  C.  It  forms  long,  glistening  needles,  which  yield 
a  nearly  white  powder.  The  compound,  PbCU.4PbO, 
melts  at  Til  C.  It  forms  glistening  lamellar  crystals, 
and  yields  a  powder  of  an  intense  yellow  colour. — A   8. 

Bismuth  peroxides.  III.  Oxidation  of  bismutk  compound" 
by  means  of  potassium  persulphate  in  alkaline  suspension, 
and  the  so-called  "anhydrous  bismuth  tetroxidc"  A. 
Gutbier  and  R.  Buenr'.  Z.  anorg.  Chem.,  1906,  49, 
432—436. 

Thb   authors  have   repeated   Deichler's  experiments  on 
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the  action  of  potassium  persulphate  on  alkaline  suspen- 
sions of  bismuth  compounds  (this  J.,  1899,  016),  but  find 
that  no  definite  compounds  are  produced,  the  reaction 
product  consisting  of  a  mixture  of  varying  composition 
containing  bismuth  peroxides  (see  also  this  J.,  1906,  263, 
264).  The  concentration  of  the  alkali  has  considerable 
influence  on  the  composition  of  the.  reaction-product. 
The  authors  are  thus  unable  to  confirm  Deiehler's  state- 
ment as  to  the  existence  of  "  anhydrous  bismuth 
tetroxide." — A.  S. 

Phosphorus     pcntnsulphide     and     ammonia ;       Reaction 

between .     Thiophosphates  and  Ihiophosphoric  acids. 

A.  Stock  and  others.  Ber.,  1906.  39,  1967—2008. 
Phosphorus  pentasulphide  dissolves  in  excess  of  liquefied 
ammonia,  forming  a  yellow  compound,  ammoniumimino- 
thiopyrophosphate,  (SNH4),P(  :  NH).S.P(  :  NH)(SNH4)2. 
If  the  solution  be  allowed  to  stand  for  some  time,  this 
yellow  compound  unites  with  another  molecule  of  ammonia, 
and  is  converted  into  two  colourless  salts,  one  of  which, 
triammoniumiminotrithiophosphate,  NH  :P(SNH4)3,  crys- 
tallises out.  whilst  the  other,  diammoniumnitrilodi- 
thiophosphatc.  N  \  P(SNH4)2.  remains  in  solution. 
Triammoniumiminotrithiophosphate,  when  allowed  to 
stand  in  an  exsiccator  over  sulphuric  acid,  loses  ammonia, 
and  yields  at  the  ordinary  temperature  the  corresponding 
diammonium  salt,  and  at  100°  C,  the  mono-ammonium 
salt.  The  disodium  salt  can  be  obtained  by  treating 
the  triammonium  salt  with  sodium  ethvlate.  By  shaking 
the  triammonium  salt  with  ether,  to  which  1  per  cent,  of 
water  has  been  added,  the  imino  group  is  attacked,  and 
triammoniumtrithiophosphate.  OP(SXH4)3.  is  produced, 
which  is  more  stable  than  the  imino  compound,  but  de- 
composes slowly  when  its  solution  is  allowed  to  stand, 
with  formation  of  the  corresponding  diammonium  salt. 
The  alkaline-earth  salts  of  trithiophosplioric  acid  are 
soluble  in  water.  By  heating  triammoniumtrithio- 
phosphate in  a  current  of  sulphuretted  hydrogen,  yellow 
monoammoniumdithiometaphosphate,  0PS(SNH4),  is  pro- 
duced. Triammoniumiminotrithiophosphate  when  heated 
in  a  current  of  sulphuretted  hydrogen,  yields  the  cor- 
responding free  iminothiophosphoric  acid,  NH  :  P(SH)3, 
which,  however,  is  not  very  stable.  In  contact  with 
water  it  decomposes  according  to  the  equation  : 
(NH)P(SH)3  +  3H20  =  OP(SNH4)(OH)2  +  2H2S. 


to  isolate  thiopyiophosphoric  acid.  (SH)2OP.S.PO(SH)j| 
and    even    this    not    in    a    pure    state.     The    free  acidi 
are     all     unstable     substances.       Other     sulphides    c  i 
phosphorus  besides  phosphorus  pentasulphide  react  in 
somewhat  similar  manner  with  liquefied  ammonia. — A.£ 

Radium  ;     Influence   of    on    hydrogen-chlorine    an 

oxyhydrogen    mixtures.     W.    P.   Jorissen   and   W.    I 

Ringer.  Ber.,  1906,  39,  2093—2098. 
Hydboqen  and  chlorine  exposed  to  the  radiation  fror 
radium  slowly  combine  to  form  hydrochloric  acid.  L 
33  hours  1-13  c.c.  of  the  mixed  gases  thus  combined 
No  effect  was  produced  upon  oxyhydrogen  mix  turf 
The  different  result  obtained  by  Davis  and  Edward 
(this  J.,  1905,  266)  arises  from  their  having  brought  th ! 
radium  compound  into  actual  contact  with  the  gases. 

-J.  T.  D. 
Air  ;   Conductivity  of ,  when  in  contact  with  oxidism. 

substances.     \V.   P.   Jorissen  aud   W.  E.  Ringer.     Ber. 

1906,  39,  2090—2093. 
When  air  is  mixed  with  traces  of  the  vapour  of  oxidisabl<| 
organic  substances — triethylphosphine,  pyrogallol.  benzal 
dehyde,    &c,    its   electrical  conductivity  is  diminished 
probably   because,    though    increased    ionisation    occurs 
the  ions  of  the  air  are  loaded  by  the  formation  of  80 
called   "  niolions."     The  vapour  of  oxidising  phosphoru 
increases  the  conductivity,   but   the  addition  of  pinenel 
for  example,  to  the  air  which  has  been  previously  sub 
jected  to  the  action  of   the  phosphorus   products,  rapidljl 
reduces   it   again.     The   authors   have   investigated    thi 
limits   of    pressure  at  which  the  oxidation  of  phosphoru:' 
occurs  in  oxygen,  when  in  contact  with  mixtures  of  sul 
phurie  acid  and  water.     While  the  limit  with  concentratec 
sulphuric  acid  lies  between  585  and  538  mm.,  and  wit! 
water  at  600  mm.,  it  lies  between  437  and  336  mm.   witl 
75  per  cent,  acid,  and  between  564  and  545  mm.   with 
50  per  cent.  acid. — J.  T.  D. 

Ammonia  as  a  by-product  in  coke-making  ;   Use  of  gypsiw 
for  the  recovery  of .     H.  Warth.     III.,    page  686. 

Nitrate    of    soda    statistics.       W.    llontgomerv    and    Co 

June  30,   1906.     [T.R.] 
The   following  table  gives  figures  as   to   the   shipments 
consumption,  stocks,  and  prices  from  1904  to  1906: — 


Shipments  from  South  American  ports  to  all  parts  for  the  six  months 

ending  30th  June   Tons 

Ditto  ditto    for  ths  twelve  months  ending  30th  June  ...       „ 

Afloat  lor  Europe  on  30th  June    

Stocks  in  U.K.  ports  : — 

l     1904.         1905.         1906. 

Liverpool,  tons I    *,800        4,500        5,000 

London,        „     ,       8<K>        1.800     ]    1,000 

Out  ports I    M00        4,900     ;    4,000 


Stocks  in  Continental  porta  on  30th  June Tons 

Consumption  in  U.K.  for  the  six  months  ending  30th  June 

in  Continent  ,,  ,.  

in  U.K.  for  the  twelve  months  

„  in  Continent  „  ,. 

„  in  United  States     „  „  

,,  in  other  Countries  „  „  

in  the  World  „  

Visible  supply  on  30th  June  (including  the  quantity  afloat  for  Europe 

and  stockB  in  U.K.  and  Continent)  

Price  on  30th  June    per  cwt. 


1904. 

678,000 

1,463,000 

199,000 


21,000 

78,000 

749,000 

111,000 

1,012,000 

286,000 

32,000 

1,441,000 

231.000 
9/10J 


1905. 

689.000 

1,587,000 

232,000 


11.200 


1906. 

704.000 

1.638,000 

278,000 


10.UUIJ 


36,800 

39,000 

67,000 

71,000 

820,000 

852,000 

110,000 

105,000 

1,081.000 

1,121,000 

264,000 

330,000 

55,000 

40,000 

1,510,000 

1,596,000 

280,000 

278,000 

11/- 

10/101 

The  monoammoniummonothiophosphate  thus  produced, 
loses  hvdrogen  6ulphide  on  heating,  and  yields  ammonium 
metaphosphate.  Iminothiophosphoric  acid  combines 
with  anhydrous  hydrogen  chloride  to  form  a  white  hydro- 
chloride "which,  when  heated  to  a  high  temperature, 
yields  among  other  products,  iminothiopvrophosphoric 
acid,  (SH)2P(  :  NH).R.P(  :  NHXSHjj;.  On  heating  imino- 
thiophosphoric acid  in  a  vacuum  to  300°  C,  hydrogen 
sulphide  is  split  off.  and  thiophosphoric  acid  nitrile. 
NPS,  is  produced.  The  latter  is  not  decomposed  by 
water  in  the  cold  ;  on  heating  to  redness  it  yields  phos- 
phorus nitride,  P3N5.  The  free  thiophosphoric  acids 
are  produced  when  the  ammonium  salt  is  treated  with 
anh vdrous  hvdrogen  chloride,  but  it  was  only  found  possible 


English  Patents. 

Nitric  acid  ;  Concentration  of  dilute .     G.  W.  Johnson, 

London.  From  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort-on-the-Maine,  Germany.  Eng.  Pat.  19,986, 
Oct.  3,  1905. 

See  Ft.  Pat.  358,373  of  1905  ;   this  J..  1906.  218.— T.F.B. 

Sulphuric    acid ;     Manufacture    of    .     R.    Cellarius, 

Sergiefski  Possad,  Russia.  Eng.  Pat.  22,080,  Oct.  30, 
1905. 

See  Ft.  Pat.  360,634  of  1905  ;  this  J.,  1906,  478.— T.F.B. 
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v.ift ;   Manufacture  of  white  from   rock  salt      II    Tee, 

Liverpool.      I'n-    Pat.   861  I.   Man  h   29,    190  • 

k  --.ilt  to  Ik'  purified  is  supplied  to  the  upper  part 

if  •  oupoln  furnace,  tho  shaft  "f  which  in  provided  \wil> 

..I  narrow   arches  serving  to  support   the  salt 

rhile  it  ia  being  heated  and  exposed  to  air  and  ga 

lOnbustion.     The     hafl   is  narrowed  near  its   base  to  a 

Mtricted   passage,   above  which   the  salt   is  held   up  by 

B  Inwardly   projecting   part,  and  descends,  as  it   melts, 

hambor   below,   in   which   provision  is  made  for 

superheated     steam,     or    carbon      dioxide      or 

le,  or  air.    into   tin-    molten    miss.      In   a    modified 

•  inn  of  apparatus,  tho  chamber  near  the  bottom  of  the 

ommunicates'  with   a    second   chamber  at  its  side, 

nto  which   the   molten   s.,|t    flows,   ,md   mto   which   air, 

haul   or   gases  may  be  injected,  as  in  the  tirst  chamber, 

,r  in   which   the   suspended   impurities   may   be   allowed 

before  discharging.     (Reference  is  made  to  Eng. 

-I  17  ot   1903  ;    this  ,1  .   1904,  749.)— E.  S. 

Wtaline  prussiatt  »  .-    Manufacture  of .     G.  E.  Davis, 

London       Eng.   Pat.  9793,   April  26,   1906. 

("hi    ammonia    distillate    obtained     from    the    product 

t    im    Kng.    Pat.    26,5110    of    1902   (tin*   J-,    1903, 

.    n~  treatment   in  the  ammonia  still,  is  used  mi 

ting    the    "sulphide   mud''   therein  named  from 

ik.misns    spent   pickle,  or  from  other  ferrous  chloride 

late  solution  :  and  the  "  sulphide  iiuul  "  so  obtained 

-  applied  in  producing  the  "  alkali  cream  "  which,  in  the 

ud  spei'dii  ition.  is  directed  to  be  used  to  wash  gaseous 

containing    hydrocyanic    acid    or    ammonium 

ranide,  with  a  i  «■»  to  the  production  of  alkali  cyanides. 

— E.  S. 


I'mtbd  Statks  Patents. 


Proci  ss  of  extracting 
K.  Brunck,  Dortmund,  Germany. 
fane  26,  1906. 

see   Addition   of    Nov.   5,  1904,   to   Fr 
this  .!..    1905,   432.-T.  F.  B. 


— ■ —    from    gases. 
U.S.  Pat.  824,092, 

Pat.  331,077  of 


Zinc    sulphidi  :     Process   for    the    manufacture    of    . 

Q.   Ranson,   Assignor   to   E.    Marlier,   Brussels.      U.S. 
823,896,   April  19,  1906. 

see  Fr.  Pat.  338,059  of  1903  ;   this  J.,  1904,  545.— T.  F.  B. 

French  Patents. 

Oopper  sulphate  contaminated  uith  salts  of  iron  :    Process 

for  the  n  fining  of ,  and  for  the  direct  extraction  of 

copper   from    ores.     R.    Conedera.     Fr.    Pat.    302.342. 
Jan.  11.  1900.     Under  Int.  Conv.,  Feb.  19,  1905. 

The  process  is  based  upon  the  following  facts  : — (1)  Ferric 
ixide  is  the  weakest  base  of  those  commonly  occurring 
in  the  hydrometallurgical  treatment  of  copper  ores,  and 
f.  therefore,  a  neutral  solution  containing  ferric  and 
Mjpper  sulphates  be  treated  with  cupric  hydroxide, 
:opper  sulphate  is  formed,  and  the  ferric  sulphate  is 
"otiverted  into  an  insoluble  basic  sulphate,  or  even  into 
ferric  oxide.  (2)  Hydrated  ferrous  oxide  is  oxidised  by 
itmospherie  oxygen  to  basic  ferric  sulphate,  and  if  cupric 
hydroxide  be  present,  this  basic  sulphate  at  the  moment 
if  its  formation  gives  up  part  or  the  whole  of  its  sulphuric 
icid.  with  formation  of  copper  sulphate.  In  carrying 
ut  the  process  the  solution  containing  copper  and  ferric 
;ulphates  is  made  to  diffuse  into  a  large  porous  mass 
ng  copper  oxide,  which  mass  is  then  exposed 
to  the  air  to  effect  the  complete  conversion  of  the  ferric 
;alphate  into  an  insoluble  basic  sulphate.  The  copper 
■ulphate  is  afterwards  recovered  by  lixiviation.  According 
to  another  claim,  roasted  copper  ore  is  treated  with 
•vater  to  convert  it  into  a  porous  mass  containing  copper 
>xide,  and  copper  and  ferric  sulphates,  which  is  exposed 
to  the  air.  and  afterwards  Uxiviated  to  recover  the  copper 
ulphate,  the  distinctive  feature  of  this  modification  of 
he  process  being  that  no  separate  porous  mass  is  necessary 
is  in  the  method  first  described. — A.  S. 


Catalytic   apparatus    [Production    "I    nitric   mide  from 

mia],     Nordyke     and     ofarmon     Co.      Fr.  Put. 
362,434,  Jan.  16,  1806 

Eng.  I'.t.  L204  of  1900;   this  .1                       T.  F.  B. 

I'm    and   chimin*  ■     Process   for    preparing    eo 

of .    C.  E.  ioker.     Ft.  Pat.  362,671,  Jan.  20, 1906 

Sll    D.8.    Pats    slii.l.,1.   sln.l.,;,,   nid  810,456  of   1906; 
tins  J„  L906,  iso.  -T.  F.  B. 
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C  ntihtiiii  d    from    jiiuje    638.) 

Boron-ultra  J.    Ilotfmann.     Z.    angew.    Chem. 

L906,   19,  1089—1095. 

'I'hk  author  has  revised  and  extended  the  work  of  Knapp 
on  this  substance.  While  sodium  sulphide  and  borax 
melted  together  give  a  yellow  or  brownish  glass  the 
further  addition  of  boric  anhydride  gives  a  glass  of  lighter 
or  darker  blue  tmt.  acoording  to  the  proportions  used, 
A  similar  glass  is  obtained  from  born-  anhydride  and  sodium 
sulphide,  in  which  case,  however,  the  proportion  of  boric 
arid  must  be  very  considerable.  Mixtures  used  bj  the 
author  are:  (1)  anhydrous  borax  3-6,  boric  anhydride  lo. 
sodium  sulphide  (>9  grin.  ;  or  r2)  boric  anhydride  17, 
sodium  sulphide  2  grins.  The  blue  glasn  cannot  be 
obtained  if  sulphur  is  substituted  for  sodium  sulphide, 
but  the  addition  to  the  borax  and  sodium  sulphide  glass 
of  either  phosphoric  anhydride  or  alum  gives  the  blue 
colour.  A  solution  of  sodium  tribornte  saturated  with 
hydrogen  sulphide,  evaporated  to  dryness,  and  the 
residue  fused,  also  gives  a  blue  glass.  This  "  boron- 
ultramarine  "  is  stable  in  ail',  and  gives  a  light-blue 
powder.  It  is  only  slightly  soluble  in  water,  giving  a 
colourless  solution  with  alkaline  reaction.  Dilute  hydro 
chloric  acid  dissolves  it  readily,  and,  on  warming,  the 
solution  gives  off  hydrogen  sulphide.  The  glass  appears 
to  contain  sulphide  and  sulphate,  but  no  thiosulphate. 
Specimens  prepared  in  porcelain  crucibles  contain  silica 
and  alumina,  but  these  are  not  essential  to  the  colour, 
nor  is  moisture  nor  access  of  air.  for  the  blue  glass  is 
obtained  equally  well  by  fusing  the  pure  (and  anhydrous) 
materials  in  a  platinum  crucible  in  an  atmosphere  of 
nitrogen.  The  lowest  temperature  of  reaction  is  about 
720°  C.,  but  continued  exposure  to  a  high  temperature 
slowly  decolorises  the  substance.  The  colour  goes  more 
rapidly  if  the  heating  be  done  in  a  stream  of  air  or  oxygen, 
but  even  in  a  hydrogen  stream  it  disappears.  This  is 
due  to  loss  of  sulphur,  for  three  portions  of  the  same 
preparation,  heated  for  successively  increasing  periods, 
so  as  to  be  deep  blue,  light  blue,  and  decolorised,  con- 
tained 0-52.  0-13.  and  0-00  percent,  of  sulphur  respectively. 
Boron  sulphide  and  sodium  oxide  melted  together  do 
not  give  a  blue  glass,  so  that  in  the  blue  glass  the  oxygen 
of  the  boric  anhydride  can  be  only  partially,  if  at  all, 
displaced  by  sulphur.  The  lowest  proportion  of  boric- 
anhydride  which  will  give  a  blue  glass  corresponds  to  a 
triborate,  and  the  best  colours  are  obtained  with  mixtures 
corresponding  to  tetraborate.  The  resemblances  between 
boron-ultramarine  and  ordinary  ultramarine  are  pointed 
out,  and  the  similarity  or  relationship  between  boron 
and  aluminium  insisted  on.  The  author  thinks  it  probable 
that  the  sulphur  in  boron-ultramarine,  in  whatever  form 
it  may  exist,  is  there  neither  as  elementary  sulphur  nor 
as  sodium  sulphide. — J.  T  D. 

Quartz  glass.     A.  L.  Day  and  E.  S.  Shepherd.     Science, 

1906,  23,  670—672.  Science  Abstracts.  1906.  9  A,  331. 
To  obtain  clear  quartz  glass  free  from  bubbles,  the  authors 
recommend  the  following  process : — The  fragments  of 
quartz  are  placed  in  an  electric  furnace,  the  heating 
chamber  of  which  is  composed  of  a  thin-walled  graphite 
box.  and  heated  rapidly  to  about  2000  C,  whereby  the 
silica  is  rapidly  volatilised,  and  the  silica  vapour  displaces 
the  air  enclosed  between  the  grains  of  the  charge.  The 
mass  is  then  subjected  to  a  pressure  of  500  lb.  by  means 
of  compressed  air,  and  the  temperature  is  reduced  to 
about  1800°  C.,  and  maintained  thereat  for  some  time. 
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Tho  current  is  then  turned  off,  and  the  pressure  gradually 
reduced.  By  this  process  the  authors  have  succeeded  in 
preparing  blocks  of  quartz  glass,  measuring  3  by  5  by  Jin., 
almost  entirely  free  from  bubbles,  and  only  occasionally 
slightly  stained  with  free  silicon.  The  residual  bubbles 
are  very  small,  and  not  numerous  enough  to  interfere 
with  the  use  of  the  glass  for  lenses  or  other  optical  purposes. 

— A.  S. 
United  States  Patent. 

Sheet-glass;      Apparatus     for     drawing .      J.     \V. 

Colburn   and    E.    Washburn.   Franklin.   Pa.     U.S.   Pat. 

823,581,  June  19.  1906. 
The  apparatus  consists  of  a  receptacle  containing  molten 
glass,  means  for  drawing  glass  therefrom  in  sheet  form 
in  a  longitudinal  direction,  and  two  conical  rollers  re- 
volving in  opposite  directions,  each  having  a  portion  of 
its  surface  dipping  into  the  mass  of  molten  glass  in  the 
receptacle,  and  a  portion  engaging  the  surface  of  the 
sheet  as  drawn,  whereby  these  rollers  serve  not  only  to 
draw  glass  from  the  receptacle,  but  also  to  stretch  the 
sheet  laterally.  A  corrugated  sheet-metal  bait  may 
also  be  provided,  together  with  means  for  lowering  it 
into  and  withdrawing  it  from  the    receptacle. — A.  G.  L. 

IX.— BUILDING    MATERIALS,   CLAYS, 

MORTARS,    AND    CEMENTS. 

(Continued  from  page  639.) 

Wood ;     Action    of    bacteria    on .     B.    Malenkovic. 

XXIV.,  page  717. 

English  Patents. 

Stone    and   the    like  ;     Artificial .     W.    Hoffmeister, 

Hamburg,  H.  Hundt.  C.  Eifler  and  A.  Whither,  Leipzig, 
Germany.     Eng.    Pat.    15.582.   July   29,    1905. 

See  Fr.  Pat.  356,663  of  1905  ;   this  J.,  1906,  32.— T.  F.  B. 

Fire-bricks  ;    Manufacture  of .     W.  R.  Can-,  Whitley 

Bay.  and  J.  Urwin.  Tvnemouth,  Northumberland. 
Eng.  Pat.  11.696.  June  3~,  1906. 
In  order  to  render  the  bricks  lighter,  the  fireclay  used  is 
mixed  with  one-quarter  of  its  weight  of  crushed  coke  or 
coke  breeze,  both  ingredients  being  preferably  ground 
after  mixing,  and  not  separately. — A.  G.  L. 

French  Patents. 

Stone  ;     Process   /or   the    manufacture    of   artificial . 

Internationales  Patent  und  Maschinenges.  R.  Lueders. 
Fr.  Pat.  362.418,  Jan.  15,  1906.  Under  Int.  Conv., 
Sept.  22,  1905. 

About  75  kilos,  of  asbestos  and  450  kilos,  of  slow-setting 
cement  are  ground  in  a  roller-mill  with  about  3A  cb.m. 
of  water.  The  ground  material  is  mixed  with  a  further 
2i — 3  cb.m.  of  water,  and  is  then  treated  in  filter-presses 
of  varying  shape  and  size,  according  to  the  objects  it  is 
desired  to  make.  The  cakes  or  slabs  from  the  filter- 
presses  are  subjected  to  high  pressure  (800  kilos,  per  c.c.) 
in  hydraulic  presses,  and  then  allowed  to  harden  in  the 
usual  manner. — A.  S. 

Wood  ;  Process  for  impregnating .     A.  A.  V.  Poulsen. 

Fr.    Pat.    362,623,   Jan.    23,    1906. 
See  Eng.  Pat.  1325  of  1900  ;   this  J.,  1906,  479.— T.  F.  B. 

Erratum.—  This  J..  1906,  639,  col.   1,  line  3  from  top. 
For  Merino  read  Marino. 

X.— METALLURGY. 

(Continued  from  page  642.) 

Steel;    Phenomena  during"  melting  of  -»- —  [Oas-bubbleo]. 

A.    Ruhius.     Stahl    u.    Risen,    1906,    26,    775—777. 
The  smaller  a  casting,  and  the  quicker  the  cooling,  the 
more  gas  is  retained  in  it.     Samples  taken  at  different 


stages  from  a  Siemens-Martin  furnace,  quickly  cooled 
and  then  sawn,  and  the  sections  examined,  showed  that 
as  the  temperature  rises,  and  the  fluidity  of  the  charge 
increases,  the  gas-bubbles  concentrate  towards  the  centrt 
of  the  ingot,  and  then  gradually  diminish  in  size  aw 
number    towards    the    exterior. — J.  T.  D. 

Copper-steels.     P.     Breuil.     Comptes     rend.,     1906,    142 
1421—1424. 

The  author  has  examined  steels  with  010  to  017  (series 
A)  and  with  0-28  to  0-41  (series  B)  per  cent,  of  carbon 
each  series  containing  8  members  with  0,  0-5,  1,  2,  4,  8 ' 
16,  and  32  per  cent,  approximately  of  copper.  Analysii 
showed  the  copper  to  be  uniformly  distributed  in  all  saw 
the  32  per  cent,  member  of  series  B,  the  upper  part  o 
which  contained  34-2  at  the  centre  and  21-2  at  the  surface 
the  lower  74*8  at  the  centre  and  24-4  at  the  surface 
the  two  parts  were  clearly  distinguishable  on  the  fracture 
The  ingots  up  to  4  per  cent,  showed  no  colour  on  th< 
fracture,  but  from  8  per  cent,  upwards  the  red  coloui 
was  marked  and  increasing.     All  of  the  alloys  containing 

|   up  to  4  per  cent,  of  copper  could  be  hammered  or  rolled. 

i    the    others    not.     The    hardness,    by    Brinell's    method, 
increased  with  the  copper. 

Thermal's  measurements  of  the  transformation  points 
were  not  very  satisfactory,  especially  in  series  A.  In 
that  series  copper  seems  to  raise  Ar,  and  lower  Ar3.  In 
B  series,  Ar  and  Ar2  are  both  lowered  as  the  amount  of 
copper  rises.  The  point  at  975° — 980°  C.  noticed  in  all 
the  steels  seems  to  mean  separation  of  cementite.  All,; 
even  the  copperv  part  of  32  per  cent.  B,  were  magnetic 
when   cold.— J.  T.  D. 

Copper  ;   Attempts  at  refining with  silicon  or  silicides.i 

F.    Gloger.     Metallurgie,    1906,    3,    253 ;     Chem.-Zeit.  i  • 
1906,  30,  Rep.,  208. 

The  crude  metal  under  experiment  contained  97-25  pel  ■ 
cent,  of  copper,  with  1-774  per  cent,  of  oxygen  presenl 
in  combination  as  protoxide.  Silicon  proved  incapabli 
of  properly  reducing  this  protoxide,  but  better  result: 
attended  the  use  of  manganese  silicide,  containing  19-7" 
per  cent,  of  silicon,  sufficient  being  added  to  react  in  th( 
proportion  of  one  molecule  to  four  of  cuprous  oxide 
The  refined  copper  is  very  dense,  free  from  oxide  as  wel 
as  from  manganese  and  silicon,  and  the  loss  of  metal  i: 
below  1  per  cent. — chiefly  in  the  slag.  An  excess  o:fJ 
manganese  silicide  furnishes  a  manganese-copper  alloy 
but  when  the  manganese  does  not  exceed  1  per  cent. 
i    its  effect  appears  to  be  beneficial. — C.  S. 

Platinum  ;     Corrosion    of ,    by    sulphuric    acid.     L 

Quennessen.     VII.,  page  695. 
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Transvaal.     Mining   World.   June   30, 
[T.R.] 

The  first  output  of  tin  in  the  Transvaal  has  recently  beer 
declared.  It  is  little  more  than  a  year  since  the  discover! 
of  the  tin-bearing  greicen  on  the  Vlaklaagte  farm,  aboui 
60  miles  east  of  Pretoria.  The  tin  lode  in  various  form- 
has  been  traced  over  a  considerable  area.  Within  tht 
last  six  months  a  10-stamp  mill  and  a  Krupp  ball  mil 
have  been  installed  to  crush  the  greisen  rock,  and  also  » 
complete  concentrating  plant.  The  details  of  the  output 
are  as  follows  :  Five  stamps  ran  20  days,  crushing  48t 
tons,  giving  an  output  of  4-8  tons  per  day.  The  Krupu 
mill  ran  24  days  and  20  hours,  crushing  201  tons,  equivalent 
to  an  output  of  8-1  tons  per  day.  From  the  687  tons. 
16-8  tons  of  tin  oxide  were  won.  equal  to  a  yield  of  244 
per  cent,  per  ton  of  ore  treated,  and  an  extraction  ol 
97-7  per  cent.  The  cost  of  production  was  45*.  pei 
ton.  inclusive  of  6s.  for  development,  and  2s.  for 
renewals. 

Other  tin  areas  are  being  discovered  from  time  to  time. 
The  most  recent  discovery  has  been  made  on  a  farm 
belonging  to  the  Transvaal  Consolidated  Land  and 
Exploration  Company,  in  the  Bushveld  area.  Here 
good  ore  has  been  found  in  pockets,  but  prospecting  so 
far  has  not  shown  the  continuity  or  permanency  of  the 
deposit. 


futy  31.  IOCS] 
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post/  in  Ontario.     Eng.  and  Milling   l  .  Juno  30, 

1906.     II'.K.J 
Ft    deposit    has    been    recentlj    discovered    neai 
tion,   cm    the   ( Canadian    Pacific    Rail 
the  township  of  Thompson,  •  >n  the  Leizert  mine.     The 
'i   the  point  iif  contact   between  a   trap  dike, 
nclusions  at  granite  and   quart    ite,   rounded  Mini 
.■ill  ii .  and  elaj  Blate       Both  the  slate  and  the  trap  are 
width     it     present     unknown,     with 
Jjoopvrite,  which  is  accompanied  b\  calcite,  and  carrii 

ill  .i unts  of  silver  mil  gold.   The  caleito  apjiears  to  he 

sufficient  quantity  to  form  u  fusible  mixture  with  the 
aSjtes  ,,1  aluYuin  i  and  iron,  and  ■>  smelting  test  already 
4»  demonstrates  a  fusible  mixture.     Mining  maohinerj 

of    boilers,    air    • pressors,    ic,    has    been 

tailed    upon    the    property,  and   development    work    is 
d  in.     The  shaft  sunk  ..n  the  Leizerl  vein 
pth  of  80  ft.,  and  preparations  are  being 
m  i"  drift  in  various  directions.     The  vein  is  shown 
by  cross-cuts  and  pits,  and  ean  be  followed  for  more 
in   Iinmi  ii        \-  a  self-fluxing  copper  ore  the  develop- 
ed is  looked  forward  to  with  much  interest. 

Knoi.ish  Paten  tS. 

Ming  iron  or  .si,  J  ;  Method  of .  with  each  other  or 

cith  othir  m, tol.s.  and  fluxes  employed  for  that  put 

E.  I..   Davies  and  W.  G.  Clark.   Wessels  Nek,   Natal. 

Pat.  13.811,  July  4.  1905. 
E  parts  to  be  welded  are  raised  t.i  "  the  oxidising 
nperature  of  iron,"  that  is,  about  sun  to  lone  ('..and 
•  then  plunged  into  a  bath  heated  to  the  same  tem- 
ature.  and  containing'  a  mixture  of  silica  and  calcium 
•Donate  in  equal  quantities.  This  flux  dissolves  the 
n  oxide  formed,  and  the  pieces  aie  then  withdrawn 
icklv.  and  welded  in  the  ordinal  \  way.  (Compare  Eng. 
t.  17. tain  of  lon4  :  this  J.,  1905,  1309;  also  Eng. 
t.  10,763  or  1899        V.  G    I. 

>n  ;  Refining-  in  a  Siemens-Martin  furnace.  H.  J.  B. 

Delpoite.  Liege,  Belgium.     Eng.  Pat.  494,  Jan.  8.  1906. 
I'nder  Int-   loin..  Jan.  9,   1905. 
e  Fr.  Pat.  350,750  of  1905  :   tins  J..  1905,  M>4.— T.  F.  B. 

nned  plates  :    Detinning  of .     K.  Goldschmidt  and 

I.  Weber.    Essen  on  the  Ruhr,  Germany.     Eng.   Pats. 

nd  12,869,  June  21,  1905. 
EFr.  Pat.  3oii.J2Sof  1905  ;  this  J.,  1905.  1311—  T.  F.  B. 

ig  :    Procest   for  dissolving   solid  fluxes  in  fluid . 

F.  C      W.     Tiniin.     Hamburg.    Germany.      Eng.     Pat. 
16,375,  JuK    26,   1905. 

II  Kr.  Pat.  356,252  of  1905  ;  this  J..  1905,  1308.— T.  F.  B. 

•es  and    metals;     Process    ami    apparatus    jor    concert 

trating   or    separating    .     F.    VVindhausen,    Berlin. 

Pat.   17,250.   Aug.  2."..  1905. 
:e  Fr.  Pat.  357.120  of  1905  ;   this  J.,  1906,  27—  T.  F.  B. 

-    for    separating    melals.     M.    Leitch,    Brooklyn. 
NY..  U.S.A.     Eng.  Pat.  17,651.  Aug.  31.  1905. 

il  -   Pat.  800,222of  1905;  this  J.,  1905.  1070.— T.  F.  B. 

■  ;     Impts.    relating    to    .     J.    L.    Babe    and 

A.   L.   Louvrier,   Honfleur.  France.     Eng.   Pat.   26,076, 
14.   1905.     Under  Int.  Conv.,  PecC  14.   1904. 

*E  furnace  is  intended  for  the  extraction  of  zinc  and 

id  from  their  ores  by  volatilisation.     It  consists  of  a 

cavity,   in  the  base  of  which  is  a   slot  through 

hich  the  slag  falls  into  the  ash-pit  below.     An  upward 

is   maintained  in  the  furnace  by  a  blast  or  by 

ition.  or  by  both,  and  the  slot  is  cooled  by  circulation 

r  or  water,  in  order  to  prevent  its  deformation.  —  A.  8. 


United  State?  Patents. 

urnacc  ;     Metallurgical B.   C.    Lauth,    Pittsburg, 

Pa.     U.S.  Pat.  823,057,  June  12.  190(1. 
S3  r«of  of  the  furnace,  4,  has  the  shape  shown  in  the  fiauro. 


and  is  provided  near  the  top  with  a  sine-  of  openings,  X 
througi)  which  blast-nozzles,  .">.  discharge  jets  ol  air,  under 
pressure,  downwards  into  the  furnace.  The  diameter  of 
the  openings  is  larger  than  thai  of  the  blast-nozzles,  bo 
that  atmospheric  air  is  drawn  in  by  the  jets  of  compressed 
air.  and  assists  in  promoting  combustion  on  the  hearth 
of  the  furnace. —  \   s 


Roasting  furnace  [for  ores].     A.    W.    Chase,    New    York. 
U.S.  Pat.  823,393,  June  12.  1906. 

The  furnace  consists  of  a  casing  in  which  several  (J  shaped 
troughs  are  disposed  one  above  the  other,  each  of  them 
being  provided  with  a  spiral  conveyor  mounted  on  a 
hollow  shaft,  which  is  cooled  internally  with  water.  The 
conveyor-shafts  are  supported  on  bearint's  outside  the 
furnace,  and  pass  through  circular  openings  in  the  furnace 
walls,  these  openings  being  closed  by  removable  slotted 
plates  which  fit  around  the  shafts.  The  furnace  can  be 
used  as  a  muffle  furnace  or  reverberatory  furnace;  in  the 
former  case  the  roasting-troughs  arc  protected  from  the 
i  action  of  the  fire  by  removable  shelves,  one  situated 
below,  and  the  other  above  the  series  of  troughs.  .Means 
are  provided  for  carrying  the  furnace  eases  around  the 
troughs,  and  for  supplying  air  to  the  roasting  ore.  Above 
the  troughs,  and  resting  on  the  cover  of  the  furnace,  there 
are  placed  a  feed-hopper  and  conveyor,  which  also  serves 
as  a  preliminary  drier  for  the  ore  ;  the  latter  is  here 
exposed  to  the  gases  escaping  from  the  roasting-troughs, 
but   is  protected  from  the  direct  action  of  the  fire. 

—J.  F.  B. 

Fh  mac,  ;    Tilling  .     J.  C.  Cromwell.  Assignor  to  the 

Garrett-CromweU  Engineering  Co..  Cleveland,  Ohio. 
0.S.  Pat  823,669,  June  19,  1906. 
1\  each  end  of  the  framework  of  the  furnace  are  mounted 
two  '*  equalising-beams."  on  which  two  rollers  are  jour- 
u  died.  The  rollers  bear  on  a  curved  trackway,  and 
means  are  provided  for  tilting  the  furnace.  The  rollers 
are  mounted  on  the  furnace  in  such  a  manner  that  they 
ride  upon  the  curved  trackway  independent  of  the  expan- 
sion of  the  furnace. — A.  S. 

Blast  furnace.      W.    Kemp.    Assignor   to   M.    P.    Freeman, 

Tucson.    Ariz.     U.S.    Pat.    824,485,    dune    Jn,    1906. 
See  Fr.  Pat.  358.t>45  of  190.3  :   this  J  .  1906,  270.— T.  F.  B. 

Metals  [gold  and  silixr]  .  Process  of  extracting from 

their  ores.  C.  R.  Arnold.  Philadelphia.  Pa.  U.S.  Pat. 
B23.576,  June  19.  1906. 
The  ground  ore  is  mixed  to  a  pulp  with  cyanide  solution. 
and  air  is  drawn  first  through  a  heater,  and  through  "a 
generator  of  halogen  gas."  and  then  through  the  pulp  in 
-nth.  lent  amount  to  thoroughly  agitate  it.  The  movement 
of  the  air  is  effected  by  maintaining  a  partial  vacuum  in 
the  space  above  the  ore-pulp,  the  gases,  tc,  from  such 
-pace  being  delivered  first  to  a  "  regenerating  solution  " 
.ustic  solution"),  and  then  to  "an  exhaust-pump  of 
hydraulic  type.  '^A.  S. 

Zinc   alloys  ;    Proc.cH   ol   manufacturing   .     P.    and 

A.  GUhrs.  Berlin.     US.  Pat.  824,644.  June  20,  1906. 
See  Fr.  Pat,  333,657  of  1903  :  this  J..  1903,  1247.— T.  F.  B. 
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French  Patents. 

Steel;    Production  of .     F.  Andre.     Fr.  Pat.  362.371. 

Jan.   12,  1906. 

Ordinary  iron  or  inferior  steel  is  raised  to  a  clear  red 
heat  in  a  muffle  furnace  or  in  closed  crucibles,  while  sur- 
rounded with  a  mixture  of  potassium  ferroeyanide,  300 
parts  ;  leather  cuttings,  200  ;  powdered  wood  charcoal, 
200 ;  colophony,  180 ;  sodium  carbonate,  20 ;  finely 
sifted  earth,  40";  potassium  nitrate,  25  ;  and  graphite, 
35  parts.— J.  H.  C. 

Pig-iron  ;    Enrichment  of  .     C.  Brisker  and  G.  Reit- 

boeck.  Fr.  Pat.  362,479,  Jan.  17.  1906. 
Iron  already  strongly  decarburised  is  added  to  the  mass 
of  molten  iron  contained  in  the  "  mixer,"  whereby  strong 
chemical  and  calorific  reactions  are  set  up  which  tend  to 
improve  the  quality  of  the  iron.  By  adding  slags  rich  in 
phosphorus,  the  iron  is  rendered  suitable  for  treatment  by 
the  basic,  process.  —J.  H-  C. 

Antimony  ores;  Treatment  of  auriferous .    C.  Savigny. 

Fr.  Pat.  361,346,  April  10,  1905. 
The  ore  is  mixed  with  oarbon,  and  raised  to  a  high  tem- 
perature in  a   blast  furnace,   whereby   the   antimony   is 
volatilised,  and  the  gold  is  concentrated  in  the  slag. 

— J .  H.  C 

Antimony  sulphide  and  oxysulphide  ;  Production  of  colours 

and  of  metallic  antimony  from  .     C.  Savigny  and 

M.  Douxami.     Fr.  Pat.  361,383,  April  15,  1905.    XIILL, 
page  703. 

Arsenic  arid  antimony  ;    Process  and  furnace  for  the  treat- 
ment of  pyritous  minerals  containing .     E.   Rasse- 

Courbet.     Fr.  Pat.  362,455,  Jan.  16,  1906. 
The    minerals    are   strongly   heated   in  a   sort  of   muffle 
furnace,  and  the  vapours  so  produced  are  drawn  off  by 
an  aspirator  into  condensing  chambers,  where  they  are 
cooled  by  a  water-spray. — J.  H.  C. 

Amalgamation  process,  applicable  even  to  refractory  ores 
of  gold  and  silver.  K.  J.  M.  A.  Huguet.  Fr.  Pat. 
362,347,  Jan.  11,  1906. 
The  amalgamation  is  effected  in  the  usual  manner,  but 
solutions  containing  sulphurous  or  hyposulphurous  acid 
are  added  to  the  ore  pulp,  in  order  to  prevent  oxidation  of 
the  mercury. — J.  H.  C. 


Slag  , 


Production    of .     F.     Benjamin.     Fr.     Pat. 

362,419,  Jan.   15,   1906. 


Is  the  "  finery  "  treatment  of  pig-iron,  material  contain- 
ing phosphoric  acid  is  added,  which  passes  into  the  slag 
in  a  form  soluble  in  citric  acid,  and  so  increases  its 
manurial  value.  The  phosphatic  material  may  be  added 
to  the  charge,  or  be  introduced  during  the  refining  process. 

— J.  H.  C. 

Blast  furnaces  ;    Impts.  in  .     Frodingham  Iron  and 

Steel  Co..  Ltd.     Fr.  Pat.  362,481.  Jan.   17,  1906. 
See  Eng.  Pat.  26,263  of  1905  ;  this  J.,  1906,  319.— T.  F.  B. 

Nickel  ;  Process  for  treating  minerals  containing  or 

oxidised  nickel  mattes.  The  Metals  Extraction  Cor- 
poration. Ltd.     Fr.  Pat.  362,675,  Jan.  25,  1906. 

See  Eng.  Pat.  10,869  of  1905  ;  this  J.,  1906,  588.— T.  F.  B. 

Nickel  ;     Treatment    of   minerals    containing    .     The 

Metals  Extraction  Corporation,  Ltd.  Fr.  Pat.  362,676, 
Jan.  25,  1906. 

She  Eng.  Pat.  6255  of  1905  ;   this  J.,  1906,  541.— T.  F.  B. 

Metallic  films  or  flakes  ;    Process  of  making  .     T.  A. 

Edison.     Fr.  Pat.  362,092,  Jan.  25.  1906.     Under  Int. 

Conv.,  March  30,  1905. 
See  U.S.  Pat.  821,626  of  1906  i  this  J.,  1906,  643.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  644.) 

(.4.)— ELECTRO-CHEMISTRY. 

Electrolysis  of  dilute  solutions  of  acids  and  alkalis  at  lou 
potentials.  Dissolving  of  platinum  at  the  anode  by  a 
direct  current.  G.  Senter.  Faraday  Soc.  Trans.,  July  2 
1906.     [Advance   proof.] 

When  dilute  solutions  of  sulphuric  acid  and  of  sodium 
hydroxide  are  subjected  to  electrolysis  at  a  potential 
of  1-4  to  1-55  volts  (i.e.,  below  the  potential  at  which 
oxygen  is  evolved)  and  a  current  density  of  1-2  x  10-' 
amperes  per  sq.  cm.,  an  oxidising  substance  is  formed  in 
small  amount  at  the  anode.  This  substance  is  very  stable, 
especially  in  alkaline  solution,  and  is  not  destroyed  by 
boiling ;  it  is  shown  not  to  be  hydrogen  peroxide.  The 
role  which  the  oxidising  agent  plays  cannot  be  determined 
until  some  method  is  discovered  of  producing  it  in  greater 
concentration.  In  the  case  of  dilute  acid  small  amounts 
of  platinum  are  dissolved  from  the  anode,  which  the  author 
considers  to  be  due  to  the  solubility  of  an  oxide,  formed 
superficially  upon  the  electrode. — R.  S.  H. 

Xitric  acid  and  nitrates;    Direct  synthesis  of  ,  from 

their  elements  at  the  ordinary  temperature.  M.  Berthelot. 
YIL.  page  695. 

Ozone;  Use  of in  quantitative  analysis.      P.  Jannasch 

and  W.  Gottschalk.     XXIIL,  page  715. 

English  Patents. 

Insulating    material  ;     Impts.    in    [electrical]    .     The 

British  Thomson-Houston  Co.,  London.  From  the 
General  Electric  Co.,  Schenectadv,  X.Y.,  U.S.A.  Eng 
Pat.  19,035,  Sept.  20,  1905. 
An  electrical  insulating  material,  resistant  to  heat  and 
moisture,  is  prepared  by  mixing  a  fibrous  substance  such 
as  asbestos  with  suitable  quantities  of  silica  and  a  metal 
hydroxide,  e.g.,  calcium  hydroxide,  moulding  the  mixture 
into  the  desired  form,  and  subsequently  treating  it  with 
steam,  under  pressure,  to  produce  a  hydrous  silicate  in  the 
interstices  of  the  fibrous  material. — A.  S. 

Ozonisers  ;    Electrical   C.    A.    Sahlstrom.    Ottawa. 

Canada.    Eng.  Pat.  12.367,  June  14.  1905.     Under  Int. 

Conv.,  June  21,  1904. 
See  Fr.  Pat.  355,411  of  1905  ;  this  J.,  1905,  1178— T.  F.  B. 

United  States  Patents. 

Thermo-electric  couple.  H.  E.  Heath.  Lynn.  Mass., 
Assignor  to  General  Electric  Co.,  New  York.  U.S. 
Pat.  824.015,  June  19,  1906. 

In  this  thermo-electric  couple  one  member  is  constructed 

of  a  body  of  cast  silicon. — A.  G.  L. 

Electrolysis  of    water;    Apparatus  for  the   .     K.   J. 

Yarei'Ue,   Levallois-Perret.  France.     U.S.  Pat.  823,650, 

June  19,  1906. 
See  Fr.  Pat.  355,652  of  1905  :  this  J.,  1905.  1240.— T.F.B. 

French  Patents. 

Electrode;    Accumulator  .     T.   A.   Edison.     Fr.  Pat. 

362,691,  Jan.  25,  1906.     Under  Int.  Conv.,  March  30. 

April  28,  and  Nov.  2,  1905. 
See  Eng.  Pats.   1925  and  1927  of  1906  :    this  J.,  1906, 
432.— T.  F.  B. 

Ozone  ;    Production  of .     Comp.   Franc,   de  l'Ozone. 

Fr.  Pat.  362,301,  Jan.  10.  1906. 
The  production  of  ozone  from  air  by  means  of  electric 
discharges   is   simplified,  and   rendered   more   economical 
by  feeding  one  or  both  of  the  conductors  with  an  alter- 
nating current  with  the  aid  of  auxiliary  condensers.     A 


juiy  si,  tooa.i 
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farther  simplification  can  be  effected  bj    mal 

both  ol  the  electrodes  of  the  ozonisor  itself  form  the  arma- 

inn-  of  tin'  condenser.     C.  A.  M. 

(/».)     ELECTRO  METALLURGY. 

Smelting   <</    Canadian    iron    uns    by    the    electro-thermic 
is  .    Preliminary  report  on  tlu  cxperimi 

l/urn    unili  r  nt  uuspict  t  in  the . 

F.    Haanel.       Faraday     Sue.     Trans.,   July     2,     1906. 
nee  proof.] 

■rk    described    was    curried    out    with    a    view    to 

-tudviiig   the   application   of    direct   electro-thermic   re- 

i.i    iron    oris    occurring    in   Canada,    and    under 

additions  prevailing  in  that  country.     The  experiments 

were*  begun   in   the   middle   of   January    last,    and   were 

ompleted  on  March  5th,  about  55  tons  of  pig-iron  being 

produced.     The  current   available  was  50(H)  amperes  at 

0  volts.     The  results  given  indicate  a  power  con- 

mmption   of   from   0-236    to   0-301     h.p.-year    per    ton 

2000   lb.)    of    pig-iron,    and    the    author    considers    that 

better  yields  could  easily  be  obtained  with  a  properb 

jonstructed    furnace    working    on    a    larger    scale.     The 

omumption  of  electrode  was  rather  under  18  lb.  per  ton 

if  pig-iron  produced. 

The   main  conclusions  so  far  as  they  affect  Canadian 

tonditions    are    summarised    as    follows: — (1)    Magnetite 

as  economically  smelted   by  the    electro- thcrmi' 

as   hematite.     (2)   Ores  "f  high  sulphur  content, 

nit    containing   manganese,    can    be   made   into   pig-iron 

lOBtaining  only  a  few  thousandths  of  a  per  cent,  of  sulphur. 

S]  The  silicon  content  can  be  varied  as  required  for  the 

•lass  of  pig  to  be  produced.     (4)  Charcoal,  which  can  be 

'heaply    produced,    can    be    substituted    for    coke    as    a 

-educing  agent,  without   being  briquetted   with  the  ore. 

\   ferro-nickel   pic   can   be   produced,   practically  free 

nun  sulphur,   and  of  fine  quality,   from  roasted   nickel- 

pyrrhotite.     (6)    The    experiment    made    with    a 

itaniferous  iron  ore  containing  17-S2  per  cent,  of  titanic 

icid  permits  the  conclusion  that  titaniferous  iron  ores  up 

!0  perhaps  5  ycr  cent,  of  titanic  acid  can  be  successfully 

!  by  the  electric  process.  —  R.  S    H. 

English  Patent. 

Electroplating  of  metals.    J.  Schiele,  St.  Josse-ten-Noode, 

Belgium.     Eng.  Pat.  10.120,  Mav  13,  1905. 
ill  Fr.  Pat.  353,288  of  1905  ;  this  J.,  1905,  1022.— T.F.B. 

United  States  Patent. 

Metallurgy  ;    Art   of  ,   and  metallurgical  apparatus. 

K.    A.    Touceda,    Albany,    N.Y.     U.S.    Pats.    S23.50O 
and  823,561,  June  19,  1906. 
The  process  consists  in  converting  the  heat  emanating 
from    the    hearth    of    a  non-regenerative    revcrberatory 
furnace,  into  electrical  energy,  and  then  reconverting  the 
il  energy  into  heat  within  the  furnace,  and  adjacent 
10  the  hearth.     Steam  is  generated  in  a  steam  boiler  by 
'the  heat  from  the  hearth  of  the  furnace,  and  is  used,   bj 
I  a  steam  engine,  for  producing  electrical  energy 
a  I  suitable  apparatus.     The  electric  current  is  utilised 
tcr  the   production   of   h-at   within   the  furnace   by   eon 
.   it  to  a  pair  of  are-forming  electrodes. — A.  S. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  644.) 

Oil  from   oleaginous   steds  and  fruits  ;    Recovering  

iffusion.     C.    Tanquerel.     Lea    Corps    Gras    Ind., 

32    290;    Chem.-Zcit.,   1900,  30,  Rep.,  205. 

I  HE  material,   olive   pulp  in  particular,  is  treated  in  an 

automatic  diffusion  apparatus,   containing  a  solution   of 

lilornles  of  the  alkalis  and  alkaline  earths.     The  latter  are 

ited   from  the  oil  by  ammonium-  or  potassium - 

ontaining  an  excess  of  aluminium,  and  rendered 

ilkahne   by  alkali   carbonates.     The   diffusion   apparatus 


is    fitted    with    2-    or    4-unn    mechanicul    stirrers,    having 

b  like  tiit  h  ;  and  with  a  BteUD  pipe  and  a  comprcssod- 

.ur  pipe  in  the  lower  portion.     The  charge  of  material  is 

introduced  into  the  solution  of  the  chlorides,  which  is 
maintained  at    a  tempera!  in  •     not    >  acceding  65     ('.,   and 

tho  stirrers  are  sef  to  work.     The  n   inous  and  gun 
matters,    fibre,    and    colouring    matters    are    di    olved, 

liberating  the  oil.  Compressed  air  is  then  blown  in  to 
thoroughly  agitato  tho  mass.  On  standing,  the  oil 
collects  at  tho  surface,  and  is  drawn  off,  and  treated  with 
the  aforesaid  alum  solution,  which  has  the  den.-m   3     B 

— C.  8. 

mix;    Examination  of .     P.    Bohrisch   and    I: 

Richter.     Pharm.     Contralh.,     1906,     47,     201—213  ; 
227—233;     270—278;    299—304;     311—313. 

The  authors  obtained  73  samples  of  beeswax  from  different 
puts  of  Germany,  and  determined  the  specific  gravity 
in  two  different  ways;  the  melting  point  by  Hager's 
method  ;  tho  acid,  saponification,  and  ratio  values  by 
Hiibl's  method  ;  and  in  some  cases  the  stearic  acid  by 
Buchner's  method.  No  fewer  than  38  of  the  sample 
were  found  to  be  adulterated.  Thirty-four  contained 
paraffin  or  ccresin,  whilst  four  contained  stearic  acid. 
tallow,  or  carnaiiba  wax.  Of  the  34  samples  adulter- 
ated  with  paraffin  or  ceresin,  24  contained  more  than 
30  per  cent,  of  adulterant.  After  discussing  the  physical 
characters  of  pure  beeswax,  the  authors  proceed  to  an 
investigation  of  the  methods  of  testing  the  substance. 
For  the  determination  of  the  specific  gravity,  Hager's 
method  gives  good  results,  but  is  somewhat  tedious  ; 
useful  results  may  also  be  obtained  by  weighing  the 
wax  in  air  and  in  alcohol  by  aid  of  a  Mohr  specific  gravity 
balance,  if  care  be  taken  to  free  the  wax  from  or 
bubbles.  Pure  yellow  beeswax  has  usually  a  -pi  it< 
gravity  between  0-960  ami  0-970,  but  one  pure  specimen 
examined  by  the  authors  had  the  sp.  gr.  0-958.  Hager's 
method  (Handbuch  der  Pharm.  Praxis,  p.  687)  is  recom- 
mended for  the  determination  of  the  melting  point.  In 
the  35  samples  of  pure  beeswax  examined  by  the  authors, 
the  melting  point  ranged  from  63 — 64-.V  0. 

Chemical  examination  of  wax.  For  the  determination 
of  the  acid  and  ester  values,  the  authors  consider  that 
Berg's  modification  of  Hiibl's  method  (Chem.-Zeit., 
1903,  752)  is  the  most  satisfactory,  with  the  following 
precautions.  In  order  to  ensure  complete  saponification, 
the  mixture  of  wax  and  alcoholic  potash  must  be  boiled 
"either  for  3 — 4  hours  in  a  boiling  water-bath,  or  6 — B 
hours  over  asbestos  gauze.''  The  alcoholic  potash  must 
be  as  free  from  water  as  possible,  and  must  be  present 
in  sufficient  excess.  In  carrying  out  the  back-titration 
with  acid  in  presence  of  phenolphthalein  after  the  saponi- 
fication, Berg  recommends  that  after  the  red  colour 
has  disappeared,  the  liquid  should  be  boiled  for  five 
minutes,  and  then  titrated  again,  until  the  red  colour, 
which  re-appeared  on  boiling,  has  disappeared.  The 
authors  lind  that,  while  boiling  for  five  minutes  is  sufficient 
to  obtain  a  constant  value  in  the  case  of  pure  wax,  it  is 
necessary  to  boil  for  a  much  longer  time  in  the  case  of 
waxes  containing  notable  quantities  of  paraffin  wax. 
Excepl  where  greatest  accuracy  is  required,  however,  the 
boiling  for  five  minutes  is  stated  to  be  sufficient  Dieterich's 
statement  (this  J.,  1897,  1047  ;  1898,  805)  that  the  cold 
saponification  process  of  Henriques  (this  J.,  1896,  476) 
gives  somewhat  lower  results  than  Hiibl's  method,  is 
confirmed.  With  regard  to  the  Buchner  method  (this  J., 
1895,  1070),  the  authors  state  that  a  was  giving  a  value 
over  two  and  below  six  should  never  be  regarded  as 
adulterated,  provided  it  is  normal  in  other  respects. 
In  determining  this  it  is  necessary  to  tuk  into  considera- 
tion the  fact  that  80  per  cent,  alcohol  is  frequently  some- 
what acid.  A  description  of  the  special  methods  which 
have  been  proposed  for  the  detection  of  foreign  colouring 
matters  and  of  the  most  common  adulterants  in  beeswax 
ven.  [Bibliographies  relating  to  beeswax  and  to 
waxes  used  for  adulterating  it  are  given  in  this  I  .  1892, 
756,  757.]      V  s. 
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English  Patents. 

Ole'ine  and  stearine  ;  Process  and  apparatus  for  extracting 

from    fatty    acids.      M.  Lanza    and    L.   Garnna. 

Turin.  Italv.  Eng.  Pat.  4481,  Feb.  23,  1906.  Under 
Int.  Com-.,"  Feb.  27,  1905. 

See  Fr.  Pat.  3.52,337  of  1905;   this  J.,  1905.  933.— T.  F.  B. 

Soap  ;     Manufacture    of   -  — .     L.    and    W.    H.    Bnrlev. 
Waverton.  Chester.     Eng.  Pat.  25,425.  Dec.  7,  1905. 

Ordinary  soap  is  incorporated  with  water  and  gum 
tragacanth  in  varying  proportions  :  claim  is  also  made 
for  the  use  of  borax  in  addition  to  water  and  sum  traga- 
canth. It  is  stated  that  the  bulk,  as  also  the  detergent  and 
antiseptic  properties  of  the  soap  are  thus  increased. 

— C.  A.  M. 

United  States  Patent. 

Fats  and  the  like  ;  Apparatus  for  the   recovery  of 

from  waste  waters.  C.  Kremer,  Berlin.  U.S.  Pat. 
823.688,  June  19,  1906. 

See  Eng.  Pat.  24,030  of  1905  ;  this  J.,  1906,  382.— T.  F.  B. 

French  Patent. 

Cocoa-nuts  or  copra  :    Process  of   preserving .       R. 

Marot.     Fr.  Pat.  362.369.  Jan.  12,  1906. 

The  flesh  of  the  cocoa-nuts  or  copra  is  subjected  to  the 
action  of  a  mixture  of  sulphur  dioxide  and  air,  which  has 
been  passed  through  an  apparatus  where  it  is  submitted 
to  an  electrical  discharge.  The  copra  is  treated  preferably 
before  exportation. — W.  P.  S. 

German  Patent. 

Liquids    of    different    specific    gravity,    especially    oil    and 

water  ;    Apparatus  for  the  separation  of .     G.   B. 

Bibolini  and  C.  Baulino.  Ger.  Pat.  168,083,  July  16, 
1904. 

The  separator  comprises  a  number  of  superposed,  closed 
chambers,  communicating  with  one  another  by  openings  in 
the  division  walls.  The  mixture  of  liquids  is  supplied 
under  pressure  to  the  two  lower  chambers  by  a  vertical 
pipe  from  an  elevated  reservoir.  On  the  opposite  side  of 
the  separator  to  the  reservoir  a  vertical  tube  rises,  through 
which  the  separated  water  rises  to  a  height  somewhat  less 
than  that  of  the  supply  reservoir,  so  that  a  continuous 
flow  of  the  liquid  in  the  lower  chambers,  in  a  horizontal 
or  nearly  horizontal  direction,  is  caused.  The  oil  which 
separates,  collects  in  an  upper  chamber,  and  is  removed 
from  time  to  time. — A.  S. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES  ;    INDIA-RUBBER,  Etc. 

(Continued  from  \»i<i<   646.) 

(A.)     PIGMENTS,   TAINTS. 

Colouring   matters  in  molasses,   vinasse,   dec.     Wichardt. 
IV.,   page  687. 

Paints  and  colours  in  which  dry  carbonate  of  lead  or  red 

lead  is  used;    Regulations  for  the  manufacture  of . 

Home  Office  Circular.     [T.R.] 

The  following  draft  regulations  apply  to  all  factories  and 
workshops  in  which  dry  carbonate  of  lead  or  red  lead  is 
used  in  the  manufacture  of  paints  and  colours,  provided 
as  follows  :  — 

(1)  The  Regulations  shall  not  apply  to  factories  and 
workshops  in  which  paints  and  colours  are  manufactured 
not  for  sale  but  solely  tor  use  in  the  business  of  the  occupier  ; 
or  in  which  only  the  manufacture  of  artists'  colours  is 
carried  on. 

(2)  Regulation  2,  and  so  much  of  Regulation  3  as 
prevents  the  employment  of  a  woman  in  manufacturing 
dry  lead  colour,  shall  not  apply  to  the  packing  in  parcels 


or  kegs  not  exceeding  14  lb.  in  weight,  unless  and  until  s 
required  by  notice  in  writing  from  the  Chief  Inspector  c 
Factories. 

(3)  Regulations  4,  5,  6,  11.  and  12  shall  not  apply  t 
factories  or  workshops  in  which  the  grinding  of  lead  colour 
occupies  less  than  three  hours  in  any  week,  unless  am 
until  so  required  by  notice  in  writing  from  the  Chi< 
Inspector  of  Factories. 

Definitions  for  the  purpose  of  these  Regulations — 
"  Lead   colour "    means   carbonate   of   lead   and 
lead,  and  any  colour  into  which  either  of  the 
substances  enters. 
"  Lead  process  "  means  any  process  involving  manis 
lation  of  materials  containing  lead. 

Part  I. — Duties  of  Employers. 

1.  No  dry  lead  colour  shall  be  placed  in  any  hopper  o 
shoot  without  an  efficient  exhaust  draught  and  air  guid 
so  arranged  as  to  draw  the  dust  away  from  the  worker  a 
near  as  possible  to  the  point  of  origin. 

2.  No  dry  lead  colour  shall  be  mixed,  ground  in  oil 
sifted,  or  otherwise  manipulated  so  as  to  give  rise  to  dual 
save  either — 

(a)  in  an  apparatus  so  closed  as  to  prevent  the  escap 

of  dust ;    or 
(6)  with  an  efficient  exhaust  draught  and  air  guid 

so  arranged  as  to  carry  away  the  dust  as  near  a 

possible  to  the  point  of  origin. 

Provided  that  this  regulation  shall  not  apply  to  th 
immersion  and  manipulation  of  dry  lead  colour  in  water. 

3.  No  woman,  young  person,  or  child  shall  be  employe! 
in  mixing,  grinding  in  oil,  sifting,  or  otherwise  manipu 
lating  dry  lead  colour. 

4.  Every  person  employed  in  a  lead  process  shall  h 
examined  once  in  each  calendar  month  by  the  certifyin 
surgeon  of  the  district,  who  shall  have  power  to  suspen* 
from  employment  in  any  lead  process. 

5.  No  person  after  suspension  in  accordance  wit 
Regulation  4,  shall  be  employed  in  any  lead  process  with 
out  written  sanction  entered  in  the  health  register  by  th 
certifying  surgeon. 

li.   A  health  register  in  a  form  approved  by  the  Chit 
Inspector  of  Factories  shall  be  kept  and  shall  contain 
list  of  all   persons  employed  in   any  lead   process.     Th 
certifying  surgeon  will  enter  therein  the  dates  and  result! 
of   his  examinations  of  such  persons  with  particulars  c 
any  directions  given  by  him. 

The  health  register  shall  lie  produced  at  any  lim 
when  required  by  any  of  His  Majesty's  Inspectors  c 
Factories  or  by  the  certifying  surgeon. 

7.  Overalls  shall  be  provided  for  all  persons  employe 
in  lead  processes  ;  and  shall  be  washed  or  renewed  a 
least  once  every  week. 

8.  The  occupier  shall  provide,  and  maintain  for  the  us 
of  all  porsons  employed  in  lead  processes — 

(a)  a  cloak-room  or  other  suitable  place  in  whicl 
such  persons  can  deposit  clothing  put  off  ilium 
working  hours,  and  separate  and  suitable  arrangi 
incuts  for  the  storage  of  overalls  required  b 
Regulation  7  ; 

{b)  a  dining-room,  unless  all  workers  leave  tin 
factory  during  meal  hours. 

9.  No  person  shall  be  allowed  to  introduce,  keep 
prepare,  or  partake  of  any  food,  drink  (other  than  I 
medicine  provided  by  the  occupier  and  approved  by  th* 
certifying  surgeon),  or  tobacco  in  any  room  in  which  ; 
lead  process  is  carried  on.  Suitable  provision  shall  l» 
made  for  the  deposit  of  food  brought  by  persons  employed1 

10.  The  occupier  shall  provide  and  maintain  in  a  cleanly 
state  and  in  good  repair  for  the  use  of  prisons  employe 
in  lead  processes  a  lavatory  (see  this  J.,  1905,  1263). 

Part  II.  relates  to  the  duties  of  persons  employed,  a: 
j    set  forth  in  Part  I. 

It  is  also  directed  that  no  person  shall,  without  the  per 
mission  of  the  occupier  or  manager,  interfere  in  an\ 
with  the  means  and  appliances  provided  for  the  remorf 
of   dust   or    fumes   and    for    the   carrying    out   of    t 
Regulations. 
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1  si i n .  Statbs  Patents 

iking    — .     .'    W     I 
.nor  to  I'nitod   Lead  Co.,   N.J       I'.S 
June  12,  1900. 
onsists  ■>(  ,i  niimbei  oi  i  orroding-i  li  imbcrs 

-1.1.      Il\     side   ;      Ih.  ■■!■    chambers    .Ml     open    :ll     t  > « >  t  1 1 

I    ire  provided  with  a  series  of  ledges  one  above 

,    <.ii    which    trays   containing    the    comminuted 

[i   i.     o  thai   when  the  trays  are  in  position  the 

,.„  ands  "l  the  ehambei     are  tilled  up.      Externally    to 

ding  i  hambers,   there  is  a   chai 
Hinted  .'ii    i  ■  irriage.  which  can  serve  all  thi 

in     turn.      Tins      mechanism     contain*      tra\ 
I   n. i\   I.  edmg  de\  ices,   which  are  vertically 
,.,     I,,    a.h  in.  c    ih.-     trays     into   the    i  omnium 
n     above   another.      Molten    lead    is   contained 
rvoir  at  the  top  ..I  the  ma.  hine,  and  is  caused  to 
■  through  small  openings,  from  a  heiulit.  on  each  tray, 
eing    pushed   into   the   chamber.     The   traj 
tab   i-   being    pushed    into   the   chamber   is   caused    to 
the  ii. i\  containing  the  corroded  lead  which  was 
ii  the  chamber,  the  latter  tin    hi  ing  re.  ei\  ed  on 
rasning  device  i>1  n  ed  on  the  othei  side  of  the  ehambei 

J    p.  i: 

int  or  composition  .    Xon-corrosivc  or  anli-jovling . 

p.  E.   Dunnett.   Assignor  to   Humidine,   Ltd.,   London. 

S    I'n    824.069.  June  19,   I! - 

I  Fr.  Pat,  358,592  of  1905  ;    tins  J.,  1906,  325.— T.  F.  B. 

from  antimony  and  arsenic,  lithopone  from  white 
rattmony  or  ci  russitt .  yellow  and  redantimony  sulphidi  -. 

>r  antimony    minium:     /'roc-*   of    making .      L. 

Brunet.     Fr.   Pat.   361.380.   April   15.    1905. 

Pat    16,490a  of  1905  ;   this  J.,  1906,  32.— T.  F.  B. 

French   Patents. 

itimony     sulphide     and    oxysulphide  ;      Production     of 

colours  and  of  metallic  antimony  from .     C.  8a\  i»n\ 

and  M.  Douxami.      Fr.  Pat.  361,383.  April  15,  1905. 

iBMTK.  or  other  sulphide  rich  in  antimony,  is  powdered. 

i    mixed  with  an  alkali  or  alkali  carbonate,  and 

•i  a  cupola  at  a  red  heat  for  several  hours.      The 

us  is  boiled  with  water,  and  the  solution  so  obtained  is 

ceipitatc.l  w uli  acid,  a\ oiding  all  excess  ;  the  precipitate 

ted,    washed,    and   dried   at  40       .">0C  C.      Metallic 

timony  is  often  produced  during  the  fusion,  and  settles 

the  bottom  of  the  fused  m  iss  — J.  H.  C. 

itimony  oxysulphidi   [Pigment];    Production  of  orange - 
— .       C.    Savignv    and   M.  Douxami.       Fr.    Pat. 
361,384,  April  15,  1905! 

0  parts  of  antimom  oxide  and  36  to  37  part*  of  sodium 

rbonatc  are  mixed  together,  and  heated  to  redness  foi 

o  or   three    hours.      After    cooling,    the    mass    i-    tin.h 

wdered.    mixed    with    sulphur  or  an   alkali    or  alk 

rtfc     sulphide,    ami     boiled    with    water.      The    solution 

i-  obtained    i-   treated    with   an   acid,   or   with   an   acid 

"f    alitim.m\     chloride,    and    the    orange-red    or 

precipitate   so   formed    is   collected,  and    dried    at 

C.      The    tint    may    be    varied  by  varying    the 

antitv  of  sulphur  or  of  alkali  sulphide  emploved. 

—J.  H.  C. 

Iiies   [/mm    aso    dyestuffs];     Production    •>/    red    . 

Badische  Anilin  un.l  Soda  Fabrik.    Fust  addition,  dated 
;Jan.  IS.  1906,  to  Fr.  Pat.  '.".'7.330.  Feb.  17,  11""'.    Undei 

Int.  Oonv.,   Dec.   4.    1905. 

e  En-.  Pat.  82  of  1906;    this  J„   1906,  224.— T.  F.  B. 

(£.)-  RESINS,  VARNISHES. 

irptntint  production  in   India.     Ch.  of  Oomm.  J.,  Julv. 
1906.     [T.R.] 

Its    German    Consul-General    at    Calcutta    reports    the 

'obability  of  expansion  in  the  production  of  turpentine 

the  pine  forests  of  Kumaon  Himalaya.     In  the  yen 


1904     06,  62,000  tree    wen  I  tpped  in  the  Fort 

o|  \  1 1 in  Ta I   in. I  fielded  1,260  maunds  "f  ran  resin    More 

than  6, gallons  "t  turpentine  were  manufactured,  and 

ilso  3,300  dm I-  of  oofonhony,  for  whioh  there  « 

,  t  ol  wot  king   imounted  to  1 1,000 

and  the  proceed!  of  the  Bale  were  nearlj  30,000 

rUp,  i  hopes  an-  entertained  for  the  derelopnu  nl 

-  ii.  u   branch  "f  industry,  which  is  onlj 

in  the  initial  Btages,  and  experiments  are  being  nude  to 

. lei. ■inline  the  Lnnui  oce  ;  bj  thi   I  tpping  upon  the 

M,  ,.t  the  tn.     iii.l  upon  the  quality  ol  the  wood,  as 

well  as  the  best  means  ol  procuring  a  maximum  yield  of 

Varnish manufactun  inthi  United Sta         ■        nof . 

ml.    Paint,   and    Drug.    Rep.,  duly  2,    1906.     [T.R.1 
The  Director  ol  the  Censti     as     inni  on  ed   thi    "   "It  of 
the   census   of   garnishes   for   the   calendar   yeai    ending 
December  31,  1904,  forming  a  part  "I  the  Census  ol  Manu- 
factures of  1908 

The  statistics  Bhow  thai   then-  has  been  a  substantial 
increase  in  tins  industry  in  the  United  States,  as  i  ompared 
with  the  statistics  ol   1900,  which  covered  the  fiscal 
ending  May  31. 

(  ..ni|.  ii  iti\  •   tigures  for  1905  and  19(1(1  are  shown  in  the 
following  summary  :  — 


1905. 


1900. 


Number  of  establishments „„1??. 

Capital  S19.702.95d 

Materials  used —  .    ,-,„.„, 

Total  coat $13,520,491 

Gums — 

Pounds 38.091,256 

Cost    $3,704,161 

All  other  pigments- 
Pounds  26.265.342 

Cost    $737,647 

Linseed  oil — 

Gallons 3,76d,309 

Cost    11.8*7,101 

Alcohol  (grain)— 

Gallons 51.070 

Cost    $118,433 

.1  (wood)—  „,„„ 

Gallons 1.21,. Oils 

Cost    $69:j,l"2 

Mixed  aei.i- 

Tons  I                   -" 

Cost    S1.0M 

VII   other  materials    $6,61-..  HI 

"Total  vllue t  $23,561,698 

Drv  colours — 

Pounds 7,209,02* 

Value   $317,410 

Paint*  in  oil,  in  paste — 

Pounds 6,992,0o9 

Value    $414,700 

Paints  alrea.lv  mixed  for  use — 

Gallons ";265 

Value    $363,963 

Oil  and  turpentine  varnishes — 

Ga is 14,921 

Vain.                                               ....  <H  001,846 

Alcohol  varniahes — 

i. all. .us         1.467.887 

Value    $2,046  182 

Pyroxylin  varnisli 

Gallons 144.428 

Value   $158,160 

Liquid  driers,  japans,  and  lacquers  S2. 846, 944 

All  other  varnishes  and  japans   .  $1,248,244 

All  other  products    $2,162,940 


181 
$17,550,892 

$10,939,131 

• 
$2,947,060 

• 
$260,317 

4,308,943 
$2,056,469 

65,146 
$151,089 

274.  J.  21 
$255,354 

72 

$3,567 

$5,265  275 

$18,687.2411 

6.600.000 
$304,000 

2.950,370 
$195,617 

2*7  -'•" 
$245,849 

'.248 
|1     ... 

:... ;  142 
--    1,522 

143,836 
$162,601 

$2,781,115 
S745.657 
$322,166 


"  Quantity  not  reported  in  1900. 

t  Exclusive  of  varnisli  products  valued  in  1905  at  $312,418. 
made  in  establishments  engaged  primarily  in  the  manufacture  ol 
other  products. 

English  Patent. 

Manila  r<./»i/.   sandarach,  ami  lib:   resinous    substances; 

Proa  is  /..r  r<  ndi  ring insoluble  in 

suitabh    !■'>■    usi    in    the   preparation    of  polishes.     W. 

Baringer,    Berlin.     Fnu-.    Pat.    3788,    Feb.    15,    1906. 

Under  Int.  Conv..  Feb.  25,  1906. 
See  Fr.  Pat.  352,323  of  1905  ;   this  J.,  1906,  934.-  -T.  F.  B. 
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(C.)— INDIA-RUBBER,  Etc. 

Asdepiadem ;        New      rubber  -  producing       

Madagascar.     J.  Constantin  and  I.    Gallaud. 
rend.,   1906,  142,    1554—1556. 


from 
Compt. 


The  two  plants  examined  belonging  to  the  Asdepiadece 
are  distinguished  by  the  names  Kompitse  and  Dangolora. 
The  Kompitse  belongs  to  the  group  PeriploKce,  and  the 
authors  propose  the  name  Kompitsia  dastica,  as  it  repre- 
sents a  new  genus.  The  Dangolora  is  allied  to  the  genus 
Marsdenia.  The  latex  of  the  two  plants  is  mixed  b}*  the 
natives,  and  the  rubber  produced  is  known  in  Madagascar 
under  the  name  Manomby. — F.  Shdn. 

Rubber-yielding     plants  ;      Experiments     with     in 

Dominica.     J.    Jones.     West    Indian    Bull.,     1906,    7, 
16—20. 

Specimens  of  Castilloa  dastica  planted  13  years  ago  hare 
thriven  remarkably  well,  and  have  suffered  little  from 
storms.  In  1904  they  yielded  1  lb.  per  tree  of  high-class 
but  somewhat  dark  rubber.  Two  distinct  methods  of 
tapping  are  found  to  give  good  results.  In  Fig.  1,  the  lines 
represent  series  of  cuts  made  with  the  triangular  tapping 
tool  commonly  used  in  Ceylon  ;  this  scheme  of  lines  has 
considerable  advantages  over  the  older  "  herring-bone  " 
scheme.  In  Fig.  2,  the  cuts  are  made  with  an  ordinary 
chisel.  The  method,  shown  in  the  figures,  of  collecting 
the  whole  yield  in  one  cup  by  means  of  the  sheathing  base 
of  a  leaf-stalk  from  a  cabbage  or  other  palm  is  strongly 
recommended.  During  tapping,  the  trunk  of  the  rubber 
tree  is  sprayed  with  water  to  aid  the  disengagement  of 


Fig.  1. 


Fio. 


13  per  cent,  of  resin  and  0-45  per  cent,  of  water,  was  dried 
and  vulcanised  under  pressure  for  45  minutes  at  145°  I 
with  rising  percentages  of  sulphur.  With  less  than  IS  pi 
cent,  of  sulphur,  vulcanisation  was  found  to  be 
plete.  From  15  to  50  per  cent,  the  strength  of  the  vul 
canised  rubber  rose  continuously,  whilst  the  elastioit 
reached  a  maximum  at  35  per  cent,  of  sulphur. — VV.  A.  C 


the  latex.  The  rubber  is  separated  without  artificial 
coagulants. 

Experiments  with  the  Lagos  rubber  tree  (Funtumia 
dastica)  indicate  that  this  tree  does  not  lend  itself  to 
culture  in  Dominica  so  well  as  Castilloa. — W.  A.  C. 

Rubber  experiments  in  St.    Lucia.     J.    C.   Moore.     West 
Indian  Bull.,  1906,  7,  21—29. 

Some  Castilloa  dastica  trees  planted  15  to  17  years  ago 
are,  on  the  whole,  of  poor  growth,  doubtless  owing  to 
the  swampy  ground.  The  total  yield  from  nine  trees 
amounts,  so  far,  to  150  ozs.  of  biscuit  and  scrap  rubber. 
From  tapping  experiments  made  on  these  trees  it  is 
inferred  that  the  best  yield  is  obtained  if  the  tapping  is 
done  in  the  early  morning  on  alternate  days. — W.  A.  C. 

India-rubber  ;    Vulcanisation  of  Guayule .     R.  Ditmar. 

Gummi-Zeit.,  1906,  20,  972. 

Guayule  rubber  imported  one  year  ago,  and  containing 


English  Patent. 


Plastic  substances  [Vulcanite  and  celluloid]  used  as  bast 

in    dental    prothesis ;     Method    of    colouring    .     L 

Eilertsen,  Paris.     Eng.  Pat.   12,203.  June  13,  1905. 

The  rubber  or  celluloid  is  coloured  by  the  addition  of  ferrh 
oxide,  insoluble  carmine,  or  alizarin  and  its  derivatives 
in  conjunction  with  zinc  oxide  and  sodium  thiosulphatc 
or  with  zinc  sulphite. — W.  P.  S. 


United  States  Patents. 


from   rubbi  i 
U.S.    Pat.    IS23.053 


Rubber  ;    Process  of  recovering  

W.    A.    Koeneman,    Chicago,    111. 
June  12,  1906. 

The  rubber  waste  in  a  finely  divided  condition  is  boiler. ' 
with  a  solution  of  a  mineral  acid  containing  "  a  haloger 
salt   of   the   alkaline  group,   such   as  sodium   or  calcian 
chloride,  without  setting  free  in  a  gaseous  state  the  chlorine 
bromine,  or  iodine."     The  dissolved  matters  are  re 
and  the  residual  rubber  is  boiled  with  "  a  solution  of  ar 
alkaline  salt,  such  as  soda  or  potash."  with  the   addition 
of   a  substance  having  a  preservative  effect  on  vej 
matter,  e.g.,  boric  acid  or  sodium  borate,  and  of  a  " 
gum,"  such  as  rosin  or  shellac.     The  product  is  afterward- 
treated    with    a     "weak     astringent    solution"     of    an 
aluminium    salt    to    precipitate    any    soluble    compound! 
remaining    from    the    previous    operations,    and    is    thru 
washed,   and  dried. — A.  S. 

Rubber  waste  ;  Process  of  treating  vulcanised .     W,  A 

Koeneman,  Chicago,  111.     U.S.  Pat.  823,054,  June  12, 
1906. 

The  finely-divided  rubber  waste  is  boiled  first  with  u 
aqueous  solution  of  sulphuric  and  hydrochloric  adds, 
free  from  oxidising  agents,  and  then  with  an  alkalis! 
solution,  and  is  afterwards  washed,  and  dried. — A.  S. 
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(Continued  from  page  647.) 

Gdaiin  ;     Rendering    ■ insoluble  by  the    atmc 

oxidation     products    of     phenolic     compound.-'.     A     L 
Luiniere    and    A.    Sevewetz.      Collegium,    1900    [212], 
205—207. 
Phenolic      compounds     which      possess      photographic 
developing  properties  are  not   the  only   ones   which  will 
render  gelatin  insoluble  (see  this  J.,  1906,  496)  . 
other  phenols,  in  alkaline  solution,  possess  this  propartj 
in  a  greater  or  less  degree,  the  most  active  being  gallic 
acid,   tannin,   phloroglucinol,  /3-naphthol,  and  dihydroiy- 
naphthalene,    in   the   order   named.     In   absence   of   air. 
even  in  presence  of  alkali,  none  of  the  compounds  tried 
produced  insolubility  of  the  gelatin.     It  appears  thus  that 
quinone  is  not  the  only  substance  which  can  render  gelatin 
insoluble    in    absence    of    air,    since    its   formation   from 
resorcinol  and  the  naphthols  is  highly  improbable.    Bince 
tannin  can  only  render  gelatin  insoluble  in 
air,  and  in  alkaline  solution,  it  would  seem  that  - 
plays   an   important   part   in   tanning   operation- 
might  explain  the  necessity  for  various  processes  to 
hides  must  be  subjected  to  ensure  satisfactory  tan 

.       — T.  I 

Albuminous    and    gdutinous    substances;     Deternunatto* 

of ,  by  means  of  ac-Uane.     F.  Bordas  and  Touplain. 

XXIII.,  page  716. 


Juh    II,  1000  I 
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K\..i  BH    \'\  rr.s  i. 

Lenlhir  ;  Process  for  rendering  chrome  -  -  waterproof 
and  durable.  \  Floring,  Wermelskirohen,  and  M. 
Lennoberg,  Romaoheid,  Germany.  Eng,  Pat.  23,299, 
Nov.   13,   1905 

See  Kr.  Pat  358,89-1  ol  1905  ;    this  J.,  1905,  327.     T.I    B. 

United  States  Patent. 

Tannin;     Apparatus    for    the    extraction    of .     I,. 

Castets,  l>a\.  France.     U.S.  Pat.  823,508,  June  19,  1906. 
IT-.  I'll.  343,079  of  1904;  this  J.,  1904,  1030.—  T.  1".  15. 


XV.— MANURES,  Etc. 

(Continued  from  page  047.) 

Humus  [in  soils]  \    Formation  of .     8.  Suzuki.      Bull. 

Coll.  Agrio.,  Tokyo  Imp.  Unn..  1906,  7.  96—99. 

Fi\  r.  Erlenmever  flasks  of  about   1200  c.c.  capacitj   n    re 
iii, '.-I'd  with   Ion  grms.  of  dry,  coarsely-powdered 

■  nil,1""'"'-'  rrnta,  Thunb.  (used  as  a  litter  in  Japan), 

which    had    1 n    previously    moistened    with    200  c.c.    of 

water,  and  mixed  with  1  grm.  of  humous  soil.     One  Bask 

■  I  as  a  check  ;    to  the  second  was   idded  5  grms.  of 

pitated  basic  magnesium  carbonate  mixed  with 
w  iter  to  n  fine  milk,  and  0-5  grm.  of  dipotassium-hydrogen 
phosphate  ;  to  the  third,  5  grms.  of  precipitated  calcium 
.  0-5  grm.  of  dipotassium  phosphate,  and  0-5 
grm.  of  magnesium  sulphate  ;  and  to  the  fourth.  5  ltiiis. 
Ol  precipitated  calcium  carbonate.    The  fifth  Husk  reeeii  i  1 

the  same  substances  as  the  si inl  ;   it  was  then  sterilised, 

and  the  contents  inoculated  with  the  chocolate-coloured 
mycelium  of  a  peculiar  kind  of  penicillium,  which  pro- 
duce- i  Marl,  substance  when  cultivated  in  koji-extract 
The   flasks   were   thru   allowed   to  stand,   and   from   time 

me  about  lo  litres  of  purified  moistened  air  were 
sucked  through  each  of  the  vessels,  and  then  through 
caustic  potash  solution  to  absorb  carbon  dioxide.  Test 
portions  of  the  leaves  were  also  examined  under  the  micro- 
The  author  states  that  the  results  show  that 
humiticatinn  of  the  leaves  proceeds  parallel  with  the 
development  of  carbon  dioxide.  Magnesium  carbonate 
promotes  the  development  of  carbon  dioxide,  and.  conse- 
quently, the  humification  process,  whilst  calcium  car- 
bonate retards  it.  The  potassium  phosphate  had  a 
favourable  effect  on  the  process. 

In  the  fifth  flask  the  amount  of  carbon  dioxide  produced 
was  much  less  than  (about  one-third  of)  that  produced 
in  the  control  flask.    The  author  proposes  to  continue  the 

riraents  until  all  the  particles  of  leaves  are  transformed 
into  black  humus.  After  eleven  months  the  colour  of  the 
leaves  had  become  very  dark,  and  the  cohesion  of  the 
particles  had  been  almost  destroyed.  —  A.  S. 

Barley  ;    Degree  of  stimulating  action  of  manganese  and 

iron  salts  on  .     T.  Katavama.     Bull.  Coll.  Agric, 

Tokyo   Imp.    Univ..    1900,   7,"  !U— 93. 

It  has  been  shown  previously  that  the  stimulating  effect 
of  manganese  salts  on  oats,  upland  rice,  barley,  and 
wheat  is  not  so  great  as  on  leguminous  plants.  An  appli- 
cation of  0-015  per  cent,  of  manganous  sulphate  (calcu- 
lated on  the  weight  of  the  soil)  caused  an  increase  of  50 
per  cent,  in  the  yield  of  straw,  and  25  per  cent,  in  that  of 
Is,  in  the  case  of  the  pea.  whereas  the  same  quantity 
(and  also  an  increased  quantity  of  0-04  per  cent.)  caused 
a  total  increase  in  the  yield  of  only  about  10  per  cent. 
in  the  case  of  cereals.  Further  experiments  on  barley 
with  manganous  sulphate  and  ferrous  sulphate,  and  also 
with  mixtures  of  the  two  salts,  have  now  shown  that 
a  mixture  of  0-01  per  cent,  each  of  crystallised  ferrous 
sulphate  and  manganous  sulphate  produces  a  moderate 
increase  of  yield.  viz.,  0-21  per  cent,  more  straw  and  7-21 
per  cent,  more  seeds,  but  that  greater  quantities  of  the 
salts  caused  a  general  decrease  of  yield. — A.  S. 

Slag  ;     Production    of    .     F.     Benjamin.     Fr.     Pat. 

302,419,  Jan.   15,   1900.     X.,  page  700. 


United  Si  itbs  Pati 

ftrtUiier.     \V.  B.  Chiaolm,   Charleston,  8.C.     D.8. 
824,280,  June  26,  1906 

S,  i.  Kng.  Pat.  0219  of  1906  ;    this  J.,  1906,  647.     T.  I     B. 

Fertilising  material;    Method  of  making  W.   B- 

Chiaolm,  Charleston,  S.C.     U.S.  Pat  824,281,  Jnni   2fr 
1906 

See  Eng.  Pat.  0249  of  1900  ;   this  J.,  1906,  647.— T.  F.  B. 

German  Patent. 

Sludge  [from  sewage  purification];   Dehydration  and  utUi- 

sation   [as  manure]  of .     H.   Grosse-Bohle.     io-r. 

Pat   167,700,   ttaj    26,   L904.     Will/;.,  page  711. 
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{Continued  from  pagi    048.) 

Ste/fen' /[sugar]  extraction  process,   Si  harlfenberg.  Z.  Ver. 
deutsoh.  Zuckerind..  1900.  604—609. 

In  this  process  the  beetroot  slices  fall  din  iK  from  the 
slicing  machine  into  the  hot  sugar  juice  contained  in  the 
so-called  steeping  trough  The  latter  is  perforated  for 
one-third  of  its  length,  and  the  perforated  portion  is 
enclosed  in  a  metal  box.  The  bed  slices  are  carried 
through  the  trough  by  a  transport  belt.  The  juice  flows 
through  the  perforations  into  the  outer  box.  and  thence 
into  a  centrifugal  pump,  whence  it  passes  through  a  heat- 
ing apparatus,  and  then  back  to  the  other  end  of  the 
trough.  The  temperature  of  the  juice  in  the  trough  is 
kept  at  95° — 100°  C.  The  beetroot  slices  remain  in  the 
trough  for  about  three  minutes.  At  the  end  of  the 
trough  the  slice-  are  removed  by  an  ascending  spiral, 
at  the  top  of  which  they  are  pressed,  the  juice  being 
returned  to  tie-  trough.  Hot  water  is  added  as  required 
to  the  juice  circulating  through  the  trough,  the  sweet 
water  from  the  pressed  mud  being  used  for  this  pur- 
pose :  the  excess  juice  runs  from  the  trough  through 
an  overflow  tap.  and  is  then  treated  in  the  usual  way. 
The  pressed  slices  are  sprayed  with  diluted  syrup  :  in 
very  good  years  the  whole  of  the  syrup  may  be  used  in 
this  way.  The  slices  are  then  again  pressed,  the  pressed 
juice  being  returned  to  the  trough.  Owing  to  the  high 
temperature  (at  least  sil:  C.)  at  which  the  slices  are 
pressed,  a  cake  is  obtained  which  contains  30 — 35  per 
cent,  of  dry  substance  and  10 — 12  per  cent,  of  su<:ar. 
After  drying,  it  contains  30— 35  per  cent,  of  sulmt. 
and  is  known  as  "  Zuckerschnitzel."  The  yield  of  refined 
sugar  obtained  by  this  method  is  less  than  that  obtained 
by  the  diffusion  method  ;  the  total  yield,  however  {i.e., 
including  the  sugar  in  the  "Zuckerschnitzel"),  is  con- 
siderably greater  ;  the  value  of  the  products  from  50 
kilos,  of  beetroot  (average  of  three  years)  obtained  by 
the  steeping  process  was  1-543  marks,  and  by  the  diffusion 
process  1-403  marks.  Moreover,  the  working  expenses 
are  less  by  the  former  method.  The  "  Zuckerschnitzel  " 
finds  a  ready  sale  as  a  cattle  food. — L.  E. 

K.    C. 

-479. 


Beetroot    juice  ;     Chemical    purification    of    . 

Neumann.     Z.  Zuckerind.  Bohni.,  1900,  30.  477 

For  the  decolorisation  of  beetroot  juice  crystallised 
hyposulphites  (hydrosulphites)  (R2S..l)4  +  2HJO)  and 
double  salts  of  hyposulphites  have  been  proposed,  but 
they  readily  undergo  decomposition.  Anhydrous  sodium 
hyposulphite  is  much  more  stable,  but  its  complicated 
method  of  preparation  renders  it  costly.  The  product 
formed  by  the  reaction  of  sodium  hyposulphite  and  form- 
aldehvde  according  to  the  equation 

Xa.,S„04+'2CH„O  +  H20  = 
(XaHSG3-CH.2(  i)  +  lXaH.S02-CH\20), 
and    which    consists,     therefore,     of    sodium    bisulphite 
formaldehyde    and    sodium    sulphoxylate    formaldehyde, 
is   both   stable   and   inexpensive,   and   it   possesses  a  very 
great    decolorising    power.      The    results    obtained    so    far 
with  this  substance  have  been  very  encouraging. 
Twenty   hectolitres  of  thin  juice   treated   with   J  litre 
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of  the  preparation  (sp.  gr.  1-26),  and  20  hectolitres  of  thick 
juice  treated  with  i  litre,  were  completely  decolorised. 
Twenty  hectolitres  of  green  syrup  were  considerably  clari- 
fied by  1  litre  of  the  preparation.  Owing  to  the  small 
quantity  of  the  preparation  required,  the  juice  is  not 
injuriously  affected,  and  no  invert  sugar  is  formed. — L.  E. 

Beetroot     juice  ;       Chemical     purification     of .      V. 

Halousek.     Z.  Zuckerind.  Bohm..   1906,  30.  479—480. 

The  "double  compound  of  sodium  hyposulphite  and 
formaldehyde''  (see  preceding  abstract)  has  been  used 
successfully  in  a  sugar  factory  at  Radotin.  Twenty-two 
hectolitres  of  green  syrup  (32°  B.)  were  treated  with 
i  litre  of  the  hyposulphite  preparation  of  density  1-26. 
The  clarification  was  better  than  that  obtained  with 
sulphur,  whilst  the  yield  and  colour  of  the  sugar  were 
quite  as  good. — L.  E^ 

Bettroot     juice  ;       Chemical     purification     of .        R. 

Mandelik.     Z.   Zuckerind.   Bohm.,   1906,  30,  480 — 481. 

The  author  has  used  anhydrous  sodium  hyposulphite 
(hydrosulphite)  in  the  treatment  of  thick  juice,  and  has 
compared  its  decolorising  effect  with  that  of  aluminium 
sulphite.  The  former  was  a  much  stronger  decolorising 
agent.  Similar  results  were  obtained  with  refined  sugar 
juice. — L.  E. 

Sugar  juice?    Saturation  of with   sulphur  dioxide. 

Von  der  Ohe.    Z.  Ver.  deutsch.  Zuckerind.,  1906.  588— 
592. 

The  author  is  of  opinion  that  sugar  juice  should  be  sub- 
jected to  three  saturations,  and  riot  two  only,  as  is  done 
in  some  factories.  The  use  of  sulphur  dioxide,  however. 
for  saturation  has  one  disadvantage.  A  portion  of  the 
calcium  bisulphite  formed  by  decomposition  of  organic 
calcium  salts,  -separates  in  the  evaporating  pans,  thus 
producing  incrustation  of  the  latter.  This  annoyance 
may  be  removed  by  saturating  the  thin  juice  with  carbonic 
acid  instead  of  sulphur  dioxide.  Since  sulphur  dioxide 
is  a  valuable  clarifying  agent,  however,  the  author  recom- 
mends the  saturation  of  the  thick  juice,  subsequently 
obtained,  with  sulphur  dioxide.  Owing  to  the  slimy 
precipitate  formed  in  this  last  operation,  filtration  is 
somewhat  difficult,  but  the  author  considers  that  the 
more  exact  saturation  thus  obtained,  and  the  prevention 
of  incrustation  in  the  evaporation  of  thin  juice,  outweigh 
this  disadvantage.  In  the  discussion  which  followed, 
Preissler  disputed  the  formation  of  incrustation  in  the 
evaporating  pans  when  the  thin  juice  has  been  previously 
treated  with  sulphur  dioxide,  and  remarked  also  that 
the  saturation  of  the  thin  juice  may  be  so  regulated  that 
the  alkalinity  of  the  thick  juice  mav  be  of  any  desired 
degree. — L.  E. 

Thick  [sugar]  juice  sludge:  Periodic  occurrence  of  copper 

ln  •     Biilow.     Z.   Ver.   deutsch.   Zuckerind.,   1906 

601—604. 

As  analysis  of  the  sludge  collected  on  the  thick  juice  filter 
showed  that  on  two  successive  Mondavs  it  contained 
1-42  and  117  per  cent,  of  copper  respectively,  while  on 
the  VI  ednesday  of  the  second  week  it  containe'd  0-096  per 
cent.  only.  The  thick  juice  pan  was  washed  every 
Sunday  with  sodium  carbonate  and  hydrochloric  acid, 
and  then  carefully  rinsed  with  water.  The  copper  was 
present  in  the  mud  in  the  cuprous  state.  The  copper 
must  have  come  from  the  brass  tubes  of  the  evaporating 
pan,  since  this  was  the  only  part  of  the  apparatus  contain- 
ing copper.  By  acting  on  a  strip  of  polished  brass  with  thin 
juice,  the  author  shows  that  the  latter  is  capable  of  dis- 
solving out  copper  from  the  brass  to  a  considerable 
extent,  and  sufficiently  so.  to  account  for  the  amount  of 
copper  found  in  the  thick  juice  mud.  In  conclusion,  the 
author  considers  that  the  following  is  the  true  explanation  : 
The  boiling  juice  evolves  an  appreciable  quantitv  of  ammo- 
ma,  which  attacks  the  freshly  cleaned  tubes,  and 'the  ammo- 
niacal  copper  compounds  thus  formed  are  then  reduced 
either  by  reducing  substances  in  the  juice  or  by  salts  of 
sulphurous  acid.  During  the  week  the  tubes  again 
become  coated  with  lime,  thereby  being  protected  from 
the  action  of  the  juice.     Hence,"  by  the   middle  of   the 


week,  traces  only  of  copper  are  found  in  the  thick  juice 
mud. — L.  E. 

Mother-liquors  from    first    products    [sugar]    by    Uaabe't 

method:  Treatment  of .     Stutzer.     Z.  Ver.  deutsch! 

Zuckerind..  1906,  610—614. 
The  mother-liquor  from  the  first  products  (purity  about 
73 — 78)  is  heated  by  a  current  of  steam  to  90  C,  and 
diluted  at  the  same  time  to60r — 65c  Brix.  The  juice  is  then 
filtered  through  a  Neumann  sand  filter,  and  subsequently 
saturated  in  a  saturator  (Raabe's  system).  The  alkalinity 
of  the  syrup  should  not  be  less  than  0-04  nor  greater  than 
0-06  per  cent.  ;  otherwise  the  subsequent  boiling  is 
rendered  difficult.  After  saturation,  the  syrup  is  filtered 
through  doubled,  not  too  fine,  cotton  cloth.  The  clear 
filtrate,  which  is  ready  for  boiling,  now  passes  into  the 
reservoir,  which  must  be  provided  with  steam  tubes  in 
order  that  the  syrup  may  be  again  heated,  and  diluted 
if  necessary.  The  syrup  that  passes  into  the  vacuum 
boiler  from  the  reservoir  should  be  at  a  temperature  of 
90s  C,  and  have  a  density  of  60 — 65°  Brix  ;  it  is  heated 
with  steam  at  a  pressure  of  1 — 1-5  atmospheres  ;  the  steam 
pressure  is  reduced  to  0-3 — 0-5  atmosphere  when  the 
syrup  has  granulated  sufficiently  :  it  should  be  raised 
again  to  1 — 1-5  atmospheres  during  the  boiling  off.  The 
steam  pressure  is  regulated  by  means  of  a  regulator 
devised  by  Poensgen.  The  boiling  temperature  is  main- 
tained at  75  C,  and  must  not  fall  below  this.  The 
juice  is  boiled  for  30  to  36  hours  ;  the  massecuite  is  boiled 
down  until  its  water  content  is  8 — 9  per  cent.  During  the 
boiling  off,  the  melt  is  raised  to  a  temperature  of  80  '  .. 
and  is  then  run  off  as  quickly  as  possible.  Each  boiling 
pan  must  either  be  provided  with  a  separate  condenser, 
or,  if  only  a  central  condenser  is  used,  the  connection 
between  it  and  each  pan  must  be  so  arranged  that  the 
vacuum  may  be  maintained  in  each  pan  independently 
of  the  others.  The  melt  which  has  run  off  from  the 
boiling  pan  is  now  stirred.  Under  normal  conditions 
the  melt  must  be  stirred  for  7'2  hours  in  order  to  attain 
a  quotient  of  60 — 61  in  the  final  molasses.  The  melt 
should  be  stirred  for  two  hours,  and  then  allowed  to 
stand  for  one  hour,  and  so  on  alternately.  Five  per  cent. 
of  molasses  (diluted  to  55° — 60=  Brix)  is  added  to  the 
melt  one  hour  before  the  latter  is  centrifugalised.  At 
the  beginning  of  the  last  operation  the  melt  must  be  at 
a  temperature  of  50    C. 

The  granulated  sugar  obtained  by  this  method  contains 
comparatively  little  mineral  matter,  and  possesses  a 
"  rendement  "  of  8S— 92.—  L.  E. 

Mucilage-forming  bacteria  observed  in  the  course  of  sugar 

manufacture  :     Xew    .        Gonnermann.       Z.    Ver. 

deutsch.  Zuckerind..   1906,  600—601. 

The  author  submitted  the  mucilaginous  matter  found 
on  the  plates  of  some  pans  used  for  the  second  saturation 
of  sugar  juice,  to  bacteriological  examination.  From 
this  source  he  isolated  three,  and  from  the  air  of  the 
room  in  which  the  pans  were  placed,  two  different  varieties 
of  bacteria,  which  formed  mucilage-like  substances  in  all 
kinds  of  nutrient  media.  These  bacteria  are  new  varieties. 
The  formation  of  mucilage  was  specially  noticeable  with 
cultivation  on  sugar  beet.  The  author  concludes  that 
the  production  of  the  mucilage  is  caused  by  the  bacteria 
which  it  contains,  and  that  the  latter  owe  their  existence 
to  the  very  great  resisting  power  of  their  spores,  which  are 
capable  of  withstanding  the  action  of  the  hot  acidified 
water,  used  for  cleaning  the  pans,  and  also  the  subsequent 
varnishing.  After  the  varnish  has  been  worn  away,  the 
spores  begin  to  develop,  and  when  the  juice  has  cooled 
to  37°  C.  mucilage  is  produced. — L.  E. 

Melezitosc    and   turanose.     G.    Tanret.     Comptes    rei 
1906,    142,    1424— 142(i. 

Mei.ezitose  is  a  trisaccharide  composed,  not,  as  has  been 
thought  hitherto,  of  three  dextrose  residues,  but  of  two 
dextrose  residues  and  one  lsevulose  residue.  On  regulated 
hydrolysis,  melezitose  yields  dextrose  and  tmai 
Turanose  is  best  prepared  by  heating  melezitose  with  20 
per  cent,  acetic  acid  for  two  hours  on  a  boiling  water-biith. 
The  acid  is  extracted  bv  ether,  and  the  mixture  of  sue 
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is  treated  with  yeast.     In  this  waj   the  dextro  i    i  id  be 

nented,   whilst    the   turanose   is   but    little 

Led.      Turanose,   when  puritied  b  ohol, 

btained  in  the   form  oi    hj  grosi  opic,    a 

.  hieh  retain  nleohol,  and  hn\  e  i  he  i 

c,  ,11  ,„(),,     I     M,i  I.      I'li:  :  melts  at  GO      ti  i   C, 

und  lose    its  alcohol  when  dried  al   100    < '.     The  rot  itorj 

f lower  "i  the  dried  turanose  in  o— 10  per  cent,  solutioi 
■r  7  I  -s  .     it    shows    no    bi-rotation.     The    red 
power  is  equal  to  60  per  cent,  of  that  of  dextrosi     Tura 

IB  not  hydrolysed  by  an\  of  the  ordinary  enzj s,  and  is 

imed    Ten    slowly    by   yeast.     Hydrolysis   by 
yields  a    mixture  of  equal   proportions  o)    dextrosi    and 
[asvulose,   but  it  cannot   l>e  effected  completely   without 
the  destruction  oi  some  oi  the  lsavulose. — J,  F.  B. 

Sucroti  unit  raffinosc  ;   Optical  determination  of  mixi 
of .     J.  Pieraerts,     XXIII..  page  7  Hi. 

Colouring  matters  from  mol  4kc     Wichardt. 

IV.,  page  687. 

French  Patents. 

Carbonating  apparatus  for  sugar  works.     E.  L.  Tanchon. 

Fr.  Pat.  362,470,  Jan.  17.  L906. 
The  sugar  syrup,  treated  previously  with  lime,  is  pumped 
into  a  cylindrical  vessel,  the  upper  part  of  which  is  siir- 
rounded  by  a  second  cylinder.  When  the  boner  cylinder 
is  about  one  half  filled,  the  syrup  Hows  through  pipes 
into  the  lower  part  oi  the  outer  cylinder.  The  gas  is  passed 
down  a  central  pipe  to  the  bottom  of  the  inner  cylinder, 
the  end  of  the  pipe  being  divided  into  a  number  oi  branches 
which  are  surrounded  by  an  inverted  dome.  The  gas 
rises  through  the  syrup,  and  is  conducted  from  the  top  oi 
the  cylinder  through  pipes  to  the  bottom  of  the  outer 
ssylinder.  A  chimney  is  provided  at  the  top  of  the  outer 
Blinder  for  the  escape  of  the  excess  of  gas,  and  the 
treated  syrup  leaves  this  cylinder  by  a  pipe  provided  for 
the  purpose. — YV.  P.  S. 

Bed-sugar  ;    Process  for  making ■  without  formation 

of    by-products.       O.    W.   Luther.      Fr.    Pat.    362,492, 
Jan.  18,  1906.     Vnder  Int.  Conv..  Jan.  19,  1905. 

See  tier.  Pat  162,955  of  1905 ;  this  J.,  1905,  1310.— T.  F.B. 

Beetroot  wash,  and  di/Jusion  waters  ;  Process  for  purifying 

.     Soc.  Anon,  des  Raffinerie  et  Sucrerie  Say,  and 

J.  B.  H.  Pellet.    Fr.  Pat.  362.535,  Jan.  19,  1906.' 

The  residuary  waters  are  treated  with  lime,  and  subse- 
pnntly  with  carbon  dioxide,  in  order  to  remove  i 
matters    in    suspension   and    solution.       The    precipitates 
formed   are  separated  by  decantation  or  nitration,  when 
.he  water  is  ready  for  use  again. — W.  P.  S. 

Sugar  production  of  Europe.      For.  Off.  Ann.  Series  No. 
3653.     [T.R.] 

The  Association  of  Sugar  Manufacturers  furnishes  the 
Bowing  figures  as  to  the  area  under  cultivation  with 
beets,  and  the  production  of  sugar  in  Europe  during  1903, 
1904,   and    1905  :  — 


Country. 

Area  under  culti- 
vation in  1000  acres. 

Production  of  sugar 
in  1000  tons. 

1905. 

1904. 

1903. 

1905.     1904. 

1903. 

Vustria-Hungary   . . 
->ance  

1168 
935 
621 

1325 
173 
325 

1036 
808 

476 

11S3 

113 

1047 

77s 

590 

134S 

149 

Is:::       1  ISO 

1173         79S      1026 
865         529         703 
-:-        839      1018 
281        152        180 

)thcr  countries 
Total    

274 

296 

365         303         365 

4547      3890      4208 

5433       3971      4998 

Sugar  production  of  Russia.     For.   Off.   Ann.  Series   No. 

3653.     [T.R.] 
["he  campaign  of  1905 — 06,  with  277  factories  in  operation, 
howed  a  production  of  S75.717  tons  of  sugar,  or  36.9S9 


more  than  was  produced  by  the  previous  campaign 
,:   oi  —  ti.".     The  stock  oi   agar  on  hand  from  th 
oampaign  is  172,968  tons,  compri  ing  32,073  toi 
iiu  iolable   reset  ve,    1 1 2,3  1 1    ton     oi    finished     u|    i    and 

■  l    tons   oJ    product  -    call  dated    as    h  hiti 
I  here  "ill  thus  be  an  available  supply  oi  l,048,< 
which  is  80,347  t'ais  under  the  "n al   profitabli    pro- 
duction "  stipulated  by  the  Government  as  the  quantity 
for  the  campaign  oi   1905     06.    870,967  toi  ined 

for  the  supply  of  t he  h i  market. 

The  actual  yielding  area    was    1,324,540  acres,   which 

eld  oi  roots  of  7,780,287  tons  or  117J  cwts.  to  the 

acre,  an  increase  in  area  oi  141,224  acres  and  in  yield  oi 

a  391,545  tons  oomp  ired  » ith   1904. 

The  quantity    oi  sugar  supplied   for  coi  on   was 

.">!_'.  i  in:;  tons  oi  nine  d  and  292,429  tons  a  white  crystals. 

The  quantity  oi  sugar  exported   bj    Rug  ia  in   1905  was 

97.231  tons,  as  against  170,243  ion-  in  1904,  and  236,673 

tons  in  1903. 
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Mult;   Regulation  of  tfu  moistun  andth  colour  of ,o» 

the  kiln.  K.  Guttwein.  Woeh.  f.  Bran..  1906,  23. 
296. 
Thk  rate  of  the  removal  of  the  water  from  the  malt  on  the 
kiln,  and  the  temperature  at  which  the  evaporation  is 
effected,  are  factors  of  the  highest  importance  in  dctcr- 
mining  the  colour  and  aroma  of  the  finished  product. 
The  author  describes  an  arrangement  by  which  the 
attendant  is  able  to  control  exactly  the  quantity  oi 
wafer  remaining  in  the  malt  at  every  stage  of  the  pro 
and  to  regulate  the  temperature  and  draught  accordingly. 
This  arrangement  consists  of  a  ventilating  fan.  the  speed 
of  which  can  be  varied,  and  of  a  lever  balance,  placed  under 
the  drying  hurdle  of  the  kiln,  bj  means  oi  which  the  wi 
of  the  hurdle  and  its  contents  can  be  ascertained  from  tune 
to  time.  The  percentage  of  moisture  in  the  green  malt 
is  determined  by  some  rapid  process,  such  as  Hoffman  s. 
at  the  time  of  loading  the  kiln,  the  total  weight  of  the 
green  malt  is  ascertained,  and  from  these  data  a  table  is 
constructed,  showing  the  temperatures  and  weii 
which  are  to  he  followed  by  the  attendant  at  definite 
intervals  of  time,  according  to  the  course  of  treatment  it  is 
desired  to  adopt. — J.  F.  B. 

Malt  extracts  ;  Some  m  v>  propi  rtU  t'of .     I-  Maquenne 

and  E.  Roux.   Comptes  rend..  1906,  142.  1387—1392. 

( '.  ntixving  their  previous  investigations  (this  J.,   1901 
601),  the  authors  have  found  that  filtered  malt  infusions, 
prepared  by  one  hour's  contact  between  malt  and  water, 
undergo  an  increase  of  activity  on  storage  similar  to  that 

! heed  by  the  limited  addition  of  acid.     This  property 

of  auto-stimulation  appears  to  be  associated  with  the 
on  of  the  proteolytic  enzymes.  When  digested  at 
56  ' '.,  the  activity  of  the  infusion  increases  to  a  maximum 
in  rive  hours,  and  then  decreases  ;  at  50  C.  however, 
the  increase  continues  for  a  much  longer  time  before  it 
is  stopped  by  the  destructive  action  of  the  heat,  whilst 
at  15;  C.  the  auto-stimulation  steadily  increases  for 
several  days.  On  the  other  hand,  if  the  malt  extract  be 
previously  stimulated  by  the  addition  of   acid,  it  under- 

continuous  loss  of  activity  on  digestion  al  50  ' 
The  maximum  stimulation  is  obtained  by  digesting  the 
malt  extract  in  the  ordinary  condition  at  15  C  tor  several 
.  until  a  considerable  auto-intensification  has  taken 
place,  and  then  adding  acid  to  the  "'  optimum  "  point  of 
alkalinity.  An  extract  so  treate.l  yielded  103-4  per  cent. 
of  maltose  in  24  hours.  The  "  optimum  "  alkalinity  is 
the  same  for  extracts  which  have  undergone  auto-stimu- 
lation as  for  fresh  exta  about  8  mgrms.  of  potash 
per  litre  of  2  pier  cent.  mash.  In  the  case  of  extracts  which 
have  been  digested  at  50  C.  a  further  stimulation  on  the 
addition  of  acid  is  only  obtainable  when  the  digestion 
not  been  too  prolonged,  since  the  heat  partiall, 
the  zymogen  on  which  the  acid  acts.  From  a  consideration 
of  the  experimental  facts,  it  would  appear  that  the  stimu- 
lation of  malt  extracts  by  age  or  acids  relates  only  to  the 
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saecharification  of  the  dextrins  derived  from  the  amylo- 
pectin (see  this  J.,  1905,  650).  Amyloeellulose,  freed 
from  amylopectin,  is  completely  converted  into  maltose 
almost  instantaneously  by  ordinary  malt  extracts.  It  is 
suggested,  therefore,  that  a  special  diastase  is  required 
for  the  conversion  into  maltose  of  the  amylopectin  or 
"  residual  dextrins."  that  this  special  diastase  exists  in 
malt  extract  only  in  the  form  of  zymogen,  and  that  it  is 
liberated  from  this  zymogen,  either  immediately  bv  acids, 
or  gradually  by  digestion. — J.  F.  B. 

Respiratory  enzymes  in  plants  ;    The  work  oj .     W. 

Palladin.  Z.  p'hvsiol.  Chem..  1905,  47,  407—451  ;  Woch. 

f.  Bran.,  1906,  23.  317. 
The  author  concludes  that  the  carbon  dioxide  evolved  by 
the  respiration  of  plants  has  various  origins.  The  carbon 
dioxide  evolved  under  anaerobic  conditions  is  the  result 
of  the  activity  of  the  carbonases.  That  which  is  evolved 
from  the  uninjured  frozen  plants,  when  the  atmosphere 
of  hydrogen  is  replaced  by  air.  without  the  addition  of  any 
reagents,  is  the  product  of  the  activity  of  the  oxydases. 
That  which  comes  off  after  the  addition  of  pyrogallol  is 
the  product  of  the  activity  of  the  oxygenases.  The 
oxygenase-carbon  dioxide,  plus  that  produced  after  the 
addition  of  hydrogen  peroxide,  represents  the  product 
of  the  activity  of  the  peroxidases.  The  respiratory 
energy  of  plants  depends  on  their  contents  of  nucleo- 
proteids.  When  the  plants  are  surrounded  by  water 
instead  of  gas.  the  production  of  carbon  dioxide  falls  off 
very  considerably,  owing  probably  to  extraction  of 
enzymes,  co-enzymes,  and  nutrients.  Plant  germs  de- 
veloped in  a  decoction  of  wheat-embryos,  evolve  far  more 
carbon  dioxide  than  those  grown  in  water,  but  sugar 
solutions  have  the  same  effect,  so  that  the  question 
whether  the  stimulus  is  due  to  the  presence  of  a,  co-enzyme 
in  the  wheat-decoction,  or  rnerelv  to  that  of  nutrients,  is 
left  undecided.— J.  F.  B. 

Yeasts  ;    Anomnlns [Sacckaromyces  anomalies],  and 

a  new  species,  Wittia  Wichmanni.  H.  Zikes.  Woch. 
f.  Brau.,  1906,  23,  31S. 
The  author  describes  a  new  species  of  anomalus  yeasts 
[Saccharomyces  anomalus],  which  he  has  isolated  from 
a  soil  near  Vienna,  and  to  which  he  gives  the  name  of 
Willia  Wichmanni.  This  species  differs  from  others  of 
this  genous  in  that  its  growths  are  not  compact,  flat, 
and  dry,  adhering  firmly  to  the  sub-stratum,  but  form 
a  raised,  slimy  layer  resembling  the  colonies  of  certain 
wort-bacteria.  The  sedimentary  cells  grown  in  wort 
are  3 — 5  p.  in  length  and  3  p  in  width  ;  the  film  cells  are 
elongated  from  6  up  to  40  /<.  The  temperature  limits  are 
5° — 32:C,  with  an  optimum  at  22°  C.  The  cells  are 
stronglv  refractive,  stain  well  with  Methyl  Green,  and 
occur  in  single  elements,  very  rarely  in  pairs.*  The  spores 
are  pilcate,  2  p  in  height,  and  generally  occur  in  the  cells 
in  twos,  but  sometimes  in  threes  and  fours.  They  ger- 
minate on  gypsum  blocks  most  readily  at  21°  C.  The 
strongly  mucous  nature  of  the  cell  walls  is  made  evident 
by  staining  with  acetic  acid  and  aniline-Gentian  Violet 
solution  ;  the  sheath  forms  a  zone  about  3  p.  in  width. 
This  variety  consumes  only  dextrose  and  hvvulose.  The 
author  enumerates  the  other  species  of  Saccharomyces 
anomalus  hitherto  described,  and  gives  a  table  setting 
forth  comparatively  the  various  characteristics  of  the 
eight   best-known  species. — J.  F.  B. 

Saccharomyces  ellipsoideus  I.   Hansen  ;    The  division   oj 

the  cell-nucleus  of during  budding.     F.  Fuhrmaun. 

Centr.  Bakt.  (Abth.  2).  15,  709—717  ;    Woch  f.  Brau., 
1906.  23.  318-319. 

The  observations  of  the  author  on  the  process  of  the 
division  of  the  nucleus  in  Saccharomyces  ellipsoideus  I. 
agree  on  the  whole  with  those  of  Swellensrebel  on  pressed 
yeast  (see  preceding  abstract).  The  author  prepared  his 
specimens  in  a  somewhat  different  manner,  preferring  to 
cut  sections  of  the  yeast  cells  fixed  in  a  substratum.  For 
this  purpose  a  quantity  of  the  culture  was  spread  on  an 
object-glass  in  a  layer  of  1  mm.  in  thickness,  and  egg- 
albumin  was  poured  over  the  surface,  the  preparation  then 
being  fixed  in  a  suitable  solution.  The  films  were  then 
Washed  in  running  water  for  several  hours,  and  gradually 


hardened  by  means  of  solutions  of  alcohol  of  increasing 
strengths.  The  films  were  embedded  in  paraffin,  and  sec- 
tions were  cut.  Since  a  large  number  of  the  yeast  cells 
were  cut  through,  the  preparations  absorbed  the  stains 
very  freely  ;  the  best  results  were  got  by  staining  with  an 
iron  mordant,  followed  by  hematoxylin  :  other  characters 
were  brought  out  by  alizarin  mordanted  with  chrome. 
The  results  showed  that  S.  ellipsoideus  I.  follows  the 
type  of  a  complete  caryokinesis,  the  phenomena  being 
similar  to  those  described  above  by  Swellengrebel.  The 
author  failed  to  confirm  Hirschbruch's  observations  of  a 
bisexualism  and  of  a  self-fertilisation  of  the  yeast. — J.  F.  B. 

Yeast  cells  :    Influence  of  higldy  concentrated  sugar  solu- 
tions on  the  junction  oj  the  endotryptase  in  dead . 

J.  Grornow.     Z.  physiol.  Chem.,  1906,  48,  87  ;    Woch. 
f.  Brau.,  1906,  23,  317. 

The  author  had  observed  that  solutions  of  cane  sugar 
exerted  a  retarding  influence,  increasing  with  their  con- 
centrations, on  the  auto-digestion  of  the  albuminoids  in 
dead  yeast  cells.  Further  experiments,  made  with  60, 
80,  and  100  per  cent,  concentrations  of  cane  sugar,  and 
with  60  per  cent,  solutions  of  dextrose,  showed  either  a 
complete  inhibition  of  the  auto-digestion  or  even  a  slight 
synthesis  of  albumin.  This  synthesis  of  albumin,  though 
scarcely  exceeding  the  limits  of  experimental  errors, 
points  to  the  possibility  of  synthetic  enzymatic  action 
by  the  reversal  of  the  activity  of  the  yeast  endotryptase. 
Zaleski  had  arrived  at  an  analogous  conclusion  in  his 
study  of  the  enzymatic  synthesis  of  albumin  in  ripening 
seeds. — J.  F.  B. 

Yeast  ;   Absorption  oj  dyestuffs  and  metallic  salts  by . 

T.     Bokornv.     Allgem.     Brauer-  u.   Hopfen-Z.,     1905 ; 
Woch.  f.  Brau.,  1906,  23,  299. 

Yeast  is  rapidly  stained  by  a  solution  of  Methylene  Blue 
at  a  concentration  of  one  per  10.000,  and  the  cells  retain 
their  power  of  budding  and  fermenting.  In  the  budding 
chains  coloured  and  uncoloured  cells  can  be  detected  side 
by  side.  A  solution  of  Methyl  Violet  containing  one  part 
per  10,000  also  stains  yeast,  but  the  cells  are  killed  at  the 
same  time.  Yeast  has  the  property  of  absorbing  salts 
of  the  heavy  metals  from  their  solutions.  Experiments 
with  silver  nitrate  at  concentrations  ranging  from  one  per 
10,000  to  one  per  1,000,000  showed  that  the  silver  was 
deposited  in  the  yeast  after  contact  for  several  hours, 
whilst  the  bath  was  exhausted  of  silver.  Copper  salts 
were  absorbed  in  the  same  manner,  but  mercuric  chloride 
gave  negative  results.  Yeast  behaves  in  these  respects 
similarly  to  aquatic  plants  which  also  possess  specific 
powers  of  absorbing  certain  metals  from  dilute  solutions. 
The  process  appears  to  depend  on  the  formation  of  in- 
soluble metallic  compounds  in  the  cells  with  the  con- 
tinuous diffusion  of  further  quantities  of  the  salt  into  the 
organism. — J.  F.  B. 

Lactic   acid  fermentation  ;    Influence   oj   small   quantities 

oj  metals   on .     E.    Richet.     Comptes   rend.   Soc. 

Biol.,  1905,  60,  455—456;    Woch.  f.  Brau..  1906,  23, 
317. 

The  author  has  observed  that  minute  quantities  of 
barium,  platinum,  cobalt,  manganese,  vanadium,  and  the 
salts  of  spring  waters  exert  a  slight  stimulating  influence 
on  the  lactic  acid  fermentation. — J.  F.  B. 

Beer  pediococci  ;    Occurrence  oj .      N.  H.  Claussen. 

Z.  ges.  Brauw.,  1906,  29,  397—400. 

The  existence  of  several  well-defined  kinds  of  beer  pedio- 
cocci is  generally  doubted,  and  the  varying  disease  symp- 
toms observed  in  beer  infected  with  these  organisms  is. 
as  a  rule,  ascribed  to  a  variation  in  the  degree  of  virulence 
of  the  latter.  The  author  shows  experimentally  that  the 
virulence  of  the  pediococci  is  not  affected  by  the  nature 
of  the  yeast  used  in  fermentation,  nor  by  the  quality  of 
the  wort,  nor  by  the  method  of  fermentation  ;  he  con- 
siders that  the  varying  effects  of  pediococci  on  beer  is 
due,  not  to  different  degrees  of  virulence  of  these  organisms, 
but  to  their  specifically  different  characters.  In  another 
series  of  experiments  the  author  endeavoured  to  trace  the 
source  of  pediococci  infection.     The  air  of  a  dusty  s'reet 
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whs  found  t<>  be  free  from  these  organisms,  both  in  March 

«nd  August.     Typical    beer   pedio ei  were  found,  I 

i'w  i .  in  1 1         ■  March.     I  hit  of 

bin  ley  hi. I  malt,  two  were  found  t rttain 

beer     pediococci.      Hence,     in     comparison     with     other 

.  ocoi  \  n  \   seldom  occur  in  n  it  ure. 

of  the  two  org  inisms,  nne,  obi  tined  from  barley,  appi  ared 

;  I  he  "t  hei .  obtained  ! 
i   malt,  showed   the  same  properties  as   /' 

The  latter  org  misui  affects  beer  injuriously, 
without    any    preliminary    acclimatisation.      Hence 
possible   for   a    naturally    occurring    beer    pediococi 
exert  an  injurious  action  directly  il  is  plai  ed  in  fermenting 
wort,  and  therefore  the  theorj  of  acclimatisation  mu-t  be 
idoned.-  1..  E. 

••  Bretianomyc  -         Oct     rcnceof in  American  Inner 

h,,r.     N.    II.   Claussen.     Amir.    Brewers'    \'<\  .    1905, 
19.   526;    Z.  ges.   Brauw.,   l'JOO,  29.  407-  108 

i  .i-  experience  goes,  in  the  presence  of  "  Brttt 
mtfctt,"  i  pure  and  agreeable  taste  is  onlj  obtained  with 
top  fermentation  and  completely  fermented  beer.  Hence 
the  organism  is  quite  useless  for  primary  fermentation. 
H.  Schionning  has  isolated  Brc'tanoviyccs  from  Danish 
beer.  It  was  necessary,  however,  to  subject  the  beer  to 
o  preliminary  treatment,  adapted  to  the  properties  of 
the  organism,  in  order  that  a  considerable  growth  of  the 
latter  might  occur.  The  author  h  i<  also  found  Bret- 
tanomticea  in  American  lager  beer,  and  is  of  tin-  opinion 
that  tliis  organism  oeeurs  fairly  frequently  in  lager  beer, 
Hence,  cells  of  Brettanomyces,  capable  of  development, 
occur  fairly  often  in  beers  of  most  various  kimls  ;  thej  are 
only  of  real  importance,  however,  in  the  case  of  cert  tin 
English  beers.  Since  the  Bretlanomyct  s  occur  occasion- 
ally in  beers  of  very  different  kinds,  there  is  probably  a 
permanent  natural  source  of  infection  existing  here  and 
there,  from  which,  according  to  the  time  of  year  and 
local  conditions,  small  numbers  of  organisms  are  intro- 
duced into  the  brewery  ;  these  organisms  are  retarded  in 
development,  however,  or  altogether  suppressed  (stagi  I 
If,  however,  exceptionally  favourable  conditions  obtain 
in  the   brewery,   the  organism  is  enabled  to  nrodic 

lie  effect,  accompanied  by  vigorous  development, 
and  an  acute  form  of  the  characteristic  disease  oci  ura 
If  the  conditions  in  the  brewery  are  frequently, 
or  even  permanently  favourable  to  growth,  the  disease 
passes  into  the  third  stage.  The  organism  inert 
enormously,  the  fresh  infecting  material,  in  a  very  vigorous 
spreads  continuously,  independently  of  all  external 
conditions,  and  the  disease  has  now  become  chronic.    The    ( 

<•   -.    in    English    breweries,    present   a    typical 
example  of  such  an  infection  in  the  third  stage. — L.  E. 

Beer  .■     Peculiar    sediment    in    pasteurised .     X.    H. 

Claussen.     Amer.  Brewers'  Rev..  1005.  19.  57S:    Z.  ges. 
Brauw..  1000.  29.  4o7. 

The  author  has  examined  the  sediment  of  a  pasteurised 
l>eer.  consisting  of  relatively  large,  bulky  flocks,  more  or 
less  dark  in  colour.  Microscopic  examination  showed 
that  the  sediment  consisted  of  unorganised  matter,  in 
which  crystals,  cork  cells,  and  sundry  indefinite  particles. 
besides  a  moderately  large  number  of  bacteria,  wen- 
embedded.  In  addition,  diatoms  and  green  alga;  were 
found  in  the  flocks.  For  soaking  the  bottles,  the  brewery 
used  lye,  prepared  with  water  from  Lake  Michigan,  and 
the  bottles  were  afterwards  rinsed  with  water  from  the 
same  source,  and  then  with  filtered  water.  The  water 
from    the   lake    was   found   to   contain   exactly    the    - 

nisms  as  were  present  in  the  bottles.  In  order  to 
determine  the  cause  of  the  formation  of  the  sediment, 
various  samples  of  the  lake  water  were  placed  in  open 
bottles  in  the  laboratory.  All  the  samples  showed  a  con- 
siderable quantity  of  diatoms  and  green  alga?,  and.  in 
addition,  more  or  less  numerous  protozoa  and  bacteria 
developed.  Amongst  the  latter  a  rod-shaped  organism 
-  observed,  which  formed  a  very  bulky  mucilage. 
In  a  bottle  rinsed  out  with  this  water,  and  then  tilled 
with  beer,  and  pasteurised,  flocks  were  formed,  quite 
similar  to  those  contained  in  the  bottles  originally 
examined.     The  same  result   was  obtained   when   1   c.c. 


of  the  water  w  l  i,,  il„.  |„.,.r  ,„  ,|„.  |,,, 

baton  I  ■  i  the  amount  ol 

muoilage  in  the  water,  the  more  abund  ml    ■      the  forma- 

ti t  Books  in  tic  ps  i.,  E, 

ll'i'ii.    from  il"   loquat  jnii!.     T.   Takahaehi.     Hull.   Coll. 

\   i  |        I  Imp.  I'niv..  1906,  7.  1 1 1      112, 

l  M  i    fruit  of  the  loqua  iponiea,  ]  nidi.,  has 

■■A  colour,  "  \ei  j  Era  prant  Bayour,"  and  -- 
ii   is  used  .i-  o   foodstuff.     The  fruit*  contain   7:;-~.7  per 
<  ent  oi   water  and  26-  13  per  oent  ol  dry  matter,  comp 
ei    13-72  per  i  ent,  ol   seeds  and   I •_•  •  7 1    per  ■  ■  at,  ,,t   tteeh. 

The    linl-l    has    a    density    ot     I 'J         l:i      I!     .it     IT-,',      r 

a- :  dextrose,  7-:i ;  pentosans,  0-39B  . 
3-266;  citric  acid.  0-284;  malic  acid,  0-070;  and 
0-544  per  cent.  On  adding  15  pei  cent  oi  cane  sugar  to 
the  must,  and  allowing  it  to  ferment,  a  wine  resembling 
"  Tokayer  "  in  taste  and  flavour  was  obtained.  By  fer- 
mentation of  los  hectolitres  of  the  juice  with  a  pure 
culture  of  wine  yeast,  a  wine  haying  the  sp.  gr.  1-0229, 
and  of  the  following  composition,  was  obtained  :  alcohol, 
7-130:    glycerol.  0-0873;    volatile  acids  id), 

0-145;  non-volatile  acids  (as  citric  acid  .  t>-4:57  :  sugar 
(dextrose),  0-284;  extractive  matter.  3-116;  and  ash, 
0-400  per  cent.— A.  S. 

Ami/Iocelluloses  [Insoluble  amylnses]  in   natural   starches! 

Determination  of  the  .     J.    Wolff.     XXIII.,    page 

716. 

Colouring  matter  a  from   molasses,  vinasse,  dec.   Wichardt. 

IV.,  page  687. 

Alcohol  Bill  ;    Industrial in  tkt    United  Stales.     Oil, 

Paint,  and  Drug  Rep.  |T.R.l 
1  i\  May  24th  the  Senate  passed  unanimously  the  Bill 
providing  for  the  freeing  from  taxation,  after  Jan.  1,  1907, 
of  denatured  alcohol  used  for  industrial  purposes  :  the 
l!ill  has  since  received  the  President's  signature.  Follow- 
ing is  the  text : — 

''Sec.  1.  Be  it  enacted.  &0-,  that  from  and  after  three 
months  from  the  pas<aLre  of  this  Act  domestic  alcohol  of 
such  degree  of  proof  as  may  he  prescribed  by  the  Commis- 
sioner of  Internal  Revenue  and  approved  by  the  Secretary 
of  the  Treasury,  may  be  withdrawn  from  bond  without  the 
payment  of  internal  revenue  tax.  for  use  in  the  aits  and 
industries,  and  for  fuel,  light,  and  power,  provided  said 
alcohol  shall  have  been  mixed  in  the  presence  and  under 
the  direction  of  an  authorised  government  officer  before 
withdrawal  from  the  bonded  warehouse,  with  denaturing 
material  suitable  to  the  use  for  which  the  alcohol  is  with- 
drawn, but  which  destroys  its  character  as  a  beverage 
and  renders  it  unfit  for  liquid  medicinal  purposes. 

'"  The  character  and  quantity  of  the  said  denaturing 
material  and  the  conditions  upon  which  said  alcohol  may 
lie  withdrawn  free  of  tax  shall  be  prescribed  by  the  Com- 
missioner of  Internal  Revenue,  who  shall,  with  the  ap- 
proval of  the  Secretary  of  the  Treasury,  make  all  necessary 
regulations  for  carrying  into  effect  the  provisions  of  this 
Act. 

"  Sec.  2.  That  any  person  who  uses  alcohol  withdrawn 
from  bond  under  the  provisions  of  Section  1  of  tin-  Act 
for  manufacturing  any  beverage  or  liquid  medicinal 
preparation,  or  knowingly  sells  any  beverage  or  liquid 
medicinal  preparation  made  in  whole  or  in  part  from  such 
alcohol,  or  knowingly  violates  any  of  the  provisions  of 
this  Act.  or  who  shall  recover  or  attempt  to  recover  by 
redistillation  or  by  any  other  process  or  means  any  alcohol 
rendered  unfit  for  beverage  or  liquid  medicinal  pur] 
under  the  provisions  of  this  Act.  or  who  knowingly 
sells,  or  conceals  alcohol  -,,  recovered  [led,  shall, 

on  conviction  of  each  offence,   be  fined  not  more  than 

^,"..1 >r  be  imprisoned  for  not  more  than  ti\e  years,  or 

both  ;  provided  that  manufacturers  emploj  ses  in 

which  alcohol,  used  free  of  tax  under  the  provision  of  this 
Act.  is  expressed  or  evaporated  from  the  articles  manu- 
factured, shall  be  permitted  to  recover  suchalcohol  and  to 
have  such  alcohol  restored  to  a  condition  suitable  solely 
for  re-use  in  manufacturing  processes  under  such  regu- 
lations as  the  Commissioner  of  Internal  Revenue,  with  the 
approval  of  the  Secretary  of  the  Treasury,  shall  prescribe. 
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Sec.  3.  That  for  the  employment  of  such  additional 
force  of  chemists.  Internal  Revenue  agents,  inspectors. 
deputy  collectors,  clerks,  labourers,  and  other  assistants 
as  the  Commissioner  of  Internal  Revenue,  with  the 
approval  of  the  Secretary  of  the  Treasury,  may  deem 
proper  and  necessary  to  the  prompt  and  efficient  operation 
and  enforcement  of  this  law.  and  for  the  purchase  of  locks. 
seals,  weighing  beams,  gauging  instruments,  and  for  all 
necessary  expenses  incident  to  the  proper  execution  of 
this  law.'  the  sum  of  £250,000,  or  so  much  thereof  as  may 
be  required,  is  hereby  appropriated  out  of  any  money  in 
the  Treasury  not  otherwise  appropriated. 

"'  For  a  period  of  two  years  from  and  after  the  passage 
of  this  Act.  the  force  authorised  by  this  section  of  this  Act 
shall  be  appointed  by  the  Commissioner  of  Internal 
Revenue,  with  the  approval  of  the  Secretary  of  the 
Treasury,  and  without  compliance  with  the  conditions 
prescribed  by  the  Act  entitled  4  An  Act  to  regulate  and 
improve  the"  Civil  Service.'  approved  January  16,  1SS3. 
and  amendments  thereof,  and  with  such  compensation  as 
the  Commissioner  of  Internal  Revenue  may  fix.  with  tin- 
approval  of  the  Secretary  of  the  Treasury." 

English  Patent. 

Beer  and  the  like  ;    Apparatus  for  cooling  and  carbonaling 

.     L.   Chew   and   H.   J.    West   and   Co.,   London. 

En<r.  Pat.  20.086,  Oct.  4,  1905. 


The  invention  relates 
carbonating  cylinders 
beer  described  in  Eng. 
•223).  Cross  tubes  are 
in  such  a  manner  that 
cooling  liquid  through 
another.  The  ends  of 
with  cooling  jaekets.- 


to  improvements  in  the  cooling  and 
employed  in  the  production  of  the 
Pat.  17,951  of  1902  (this  J.,  1903, 
now  arranged  through  the  cylinder 
there  is  a  natural  circulation  of  the 
them  from  one  part  of  the  jacket  to 
the  cylinder  may  also  be  provided 
-W.  P.  S. 


French  Patent. 

Alimentary  product  [Albuminoid  containing  metal  salts]  ; 

Preparation    of    an from    yeast.     G.    Jacquemin. 

Fr.  Pat.  361.356,  April  12, 1905.    XVUI.A,  next  column. 


XVU1.— FOODS;   SANITATION;   WATER 
PURIFICATION,   &   DISINFECTANTS. 

(Continued  from  page  652.) 

(A.)— FOODS. 

White  of  egg  ;    Phosphorus  content  of .     K.   Kaas. 

Monatsh.  Chem.,  1906,  27.  403—409. 
The  author  quotes  analyses  to  show  that  white  of  egg 
and  ervstallised  ovum  albumin  contain  phosphorus  in 
varying  amounts.  Thus  the  white  of  a  fresh  egg  con- 
tained  0-155  per  cent.,  whilst  that  of  an  egg,  from  the 
same  fowl,  which  had  been  kept  for  a  month  contained 
ti-228  per  cent.  Crystallised  preparations  obtained 
either  by  the  Hammarsten  or  Hopkins-Pinkus  methods 
from  white  of  egg  contained  as  much  as  3-0  per  cent,  of 
phosphorus.  It  is  suggested  that  the  phosphorus  is 
not  present  as  an  impurity,  but  forms  an  essential  con- 
stituent of  the  ovum  albumin. — E.  F.  A. 

UUk  ■      A     condensed    vegetable     .     T.     Katavama. 

Bull.  Coll.  Agric,  Tokvo  Imp.  Univ.,  1906,  7,  113 — 
115. 
A  liquid  closely  resembling  cows'  milk  is  obtained  by 
soaking  soy-beans  in  water,  crushing  them,  and  boiling 
with  water.  It  has  the  following  average  composition  : 
Water,  92-53;  protein,  3-02;  fat.  2-13;  fibre,  0-03; 
non-nitro"enous  extract,  including  carbohydrates 
(galactan^.  1-88;  and  ash,  0-41  per  cent.  This  soy-milk 
can  be  easilv  converted  into  a  durable  product  resembling 
condensed  cow's  milk,  by  adding  cane  sugar  and  a  small 
quantity  of  dipotassium  phosphate  (to  prevent  separation 
of  protein),  and  evaporating  in  vacuo.  The  condensed 
soy-milk  has  a  considerable  nutritive  value,  but  cannot 
replace  cows'  milk  or  mothers'  milk  in  the  nourishment 


of  infants.  Adulteration  of  condensed  cows'  milk  by 
condensed  soy-milk  could  be  detected  by  addition  of 
sodium  carbonate,  when  a  yellow  coloration  would  in- 
dicate the  presence  of  the  latter.  Also,  if  a  portion  of  the 
suspected  milk  were  mixed  with  twice  its  bulk  of  water, 
treated  with  a  few  drops  of  dilute  sulphuric  acid,  and 
one-tenth  of  the  whole  distilled  off.  the  distillate  would 
possess  the  characteristic  odour  of  the  ran-  beans,  if  soy- 
milk  were  present.  Adulteration  might  also  be  detected 
by  separating  the  casein  from  the  suspected  sample  with 
rennet,  and  adding  calcium  nitrate  to  the  filtrate  :  the 
formation  of  a  precipitate  would  indicate  the  presence 
of  the  globulin  of  soy-milk,  the  so-called  glycinin. — A.  S. 

Cheese  ;    Preparation  of  a  vegetable from  the  protein 

of    the    soy-bean.     T.    Katavama.     Bull.    Coll.    Agric, 
Tokyo  Imp.  Univ.,  1906,  7.' 117— 119. 

The  soy-bean  when  boiled  with  water  yields  a  milk  (see 
preceding  abstract),  of  which  the  chief  proteid  constituent 
is  glycinin,  a  globulin  similar  in  properties  to  legumin. 
and  having  the  following  composition:  Carbon.  52-12; 
hydrogen.  6-93  ;  nitrogen,  17-53  ;  sulphur,  0-79  ;  and 
oxygen,  22-63  per  cent.  (See  Osborne  and  Campbell, 
this  J.,  1898.  784).  Soy-milk  when  treated  with  calcium 
and  magnesium  salts,  yields  a  precipitate,  which  is  sold 
in  Japan  under  the  name  of  Tofu.  The  author  has 
attempted  the  preparation  of  a  cheese  from  Tofu. 
450  grms.  of  pressed  Tofu  were  mixed  with  60  grins,  of 
common  salt,  50  grms.  of  pressed  milk  casein,  2  grms.  of 
milk  sugar,  and  2  grms.  of  finely-ground  Swiss  cheese, 
and  the  mixture  was  wrapped  in  a  linen  cloth  saturated 
with  brine,  and  left  for  five  months  in  a  room  with  an 
average  temperature  of  15°  C.  At  the  end  of  this  time 
the  mass  was  of  a  grey  colour,  and  quite  compact ;  it  was 
free  from  the  numerous  pores  produced  by  evolution  of 
gas  in  Swiss  cheese.  The  cheese  had  an  agreeable  taste 
different  from  that  of  Swiss  cheese,  and  when  extracted 
with  water,  yielded  a  solution  in  which  the  presence  of 
albumoses  and  peptones  was  detected.  Further  experi- 
ments with  mixtures  containing  larger  quantities  of 
milk-sugar,   but  no  casein,  gave  similar  results. — -A.  S. 

Algce  ;    Fresh  water as  an  article  of  human  food. 

S.  Namikawa.     Bull.   Coll.  Agric,  Tokvo  Imp.   Univ., 
1906,  7.  123—124. 

Nostoc  Phylloderma.  of  the  group  of  the  Schizophycea 
(Suizenji-nori,  kotobuki-nori).  The  alga?  are  collected 
in  small  nets,  and  cleaned  from  other  algae  ;  they  are 
then  cut  into  small  pieces,  spread  on  bricks,  and  dried 
in  the  sun  into  thin  sheets.  About  2  litres  of  fresh  alga- 
yield  one  sheet  of  2  square  ft.  ;  five  sheets  weigh  90  grms.. 
and  cost  2i  yen.  The  commercial  product  contains 
18-07  per  cent,  of  moisture,  and  the  dry  substance  has 
the  following  composition  :  Crude  protein.  24-75  ;  crude 
fat,  0-93  ;  crude  fibre,  3-64  ;  pentosans,  4-50  ;  galactan 
1-86  ;  ash,  12-28  ;  other  matters  (chiefly  starch),  58-40  per 
cent.  It  contains  lecithin,  but  no  niannan,  sugar,  or 
tannin. 

Another  kind  of  fresh  water  alga;  used  as  a  foodstuff 
in  Japan  is  Prasiola  japonica  of  the  group  of  the 
Chlorophycece  (Daiyagawa-nori,  Nikko-nori). — A.  S. 

Albuminoid    and    gelatinous    substances  ;     Determination 

of bti  means  of  acetone.     F.  Bordas  and    Touplain. 

XXIII.,  page  716. 

French  Patents. 

Alimentary  product  [Albuminoid  containing  metal  salts]  ; 

Preparation    of  an from    yeast.      G.   Jacquemin. 

Fr.  Tat.  301,356,  April  12,  1905. 

Several  ways  of  obtaining  the  product  are  described, 
all  of  which  are  based  on  the  fact  that  yeast  is  capable 
of  absorbing  and  fixing  metallic  and  other  salts.  The 
yeast,  for  instance,  may  be  grown  in  a  medium  con- 
taining a  soluble  iron  salt,  or  boiled  with  an  iron  solution. 
The  cells  of  the  yeast  may  be  burst,  and  the  mass  then 
mixed  with  the  metallic  salt  solution  ;  the  product  is 
finally  precipitated  from  the  mixture  by  the  addition  of 
alcohol  or  sodium  sulphate.     In  all  the  above  cases  the 
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Stoduct   i~  dried,   and    powdered  for  use,   or   il    may  bo 
lived  hi  siiit.-iMe  solvents,   and  evaporated   to  form  a 
preparation. — W.  P.  S. 

\nd    their    hunts;      Process    of    bleaching    and 
Sterilising       — .     O.  Ziramermann  and  C.  H.  Bu 
101.363,  De<  ,   I,  1905. 

Pat.  25.010  of  1905  ;   this  J.,  1900,  387.— T.F.B. 

d-c.  ;     Alkali-hutyrometric    method    j"r    the    deter- 

'..hi  of  iat  in .     A.  Sichler.     Fr.  Pat.  302,444, 

Jan.   In.   L90C.     XX11I..  page  710. 


(B.)— SANITATION ;     WATER    PURIFICATION. 

\logi/  of  the .     E.   Kohn.     Cent- 

Bakt   (Abth.  2),   1906,  15;    Woch.  f.  Bran..   1: 28, 

S19. 
When  samples  of  good  natural  water  are  kept  for  a  long 
time,  the  micro-organisms  vary  in  quantity- and  relative 
proportions.  The  increase  in  the  number  of  germs  is 
greatest  in  vessels  of  those  sorts  of  glass  which  are  the 
most  soluble  in  water.  At  high  temperatures,  the  micro- 
organisms  increase  faster  than  at  low  temperatures,  but 
their  number  again  decreases  faster  than  at  low  tempera- 
tores.  The  relative  proportions  of  the  different  species 
vary  aeeording  to  the  rule  that  the  most  exacting  forms 
appear  first,  but  are  subsequently  replaced  by  forms 
which  have  lower  requirements.  The  former  species 
grow  in  presence  of  15  per  cent,  of  dextrose,  but  the  latter 
are  already  somewhat  at  a  disadvantage  with  only  5  par 
cent,  of  dextrose  ;  they  prefer  some  simpler  form  of 
carbonaceous  nutrient.  The  minimum  proportions  of 
dextrose  necessary  for  the  development  of  the  more 
•  lie  between  the  limits  of  198  x  10-10  and 
[Q8  .  10-13  1^.,-  cent.  The  minimum  proportions  of  dex- 
reqiiired  by  the  species  which  appear  later  lie  between 
in-14  and  198  x  10-16  per  cent.  The  minimum  limits 
of  nitrogenous  nutrition  are.  in  the  case  of  ammonium 
sulphate  and  ammonium  phosphate,  between  OOxlO-13 
and  litixlO-19.  The  minimum  limits  of  phosphatic 
nutrition  could  not  be  determined,  since  water  extracts, 
even  from  the  most  insoluble  sorts  of  glass,  more  phos- 
phates than  the  minimum  required. — J.  F.  B. 

English  Patent. 

\ge  and  the  like  ;   Separation  of  solid  matters  from . 

C    Kremcr    and    Ges.    fur    Abwasserklarmv.    m.b.    H.. 
Berlin.      Kul'.  Pat.  5908,  March  12,  1906. 

Thf.  sewage  is  first  freed  from  floating  and  heavy  impuri- 
bv  treating  it  in  tanks  similar  to  those  described  in 
Bng.  Pat.  14,003  of  1901,  and  14,401  of  1903  (this  J.. 
1902,  '.'IT:  1903,  1095).  The  sludge  settling  at  the  bottom 
of  the  tank  is  moved,  by  means  of  a  scraper  extending 
•-  the  bottom  of  the  tank,  to  a  channel  communicating 
with  a  second  tank.  Instead  of  the  channel,  a  screw 
conveyor,  situated  in  a  tubular  channel  at  the  front  of  the 
tank,  may  be  employed.  The  scraper  is  curved  upwards. 
so  that  when  it  is  moved  to  its  final  position,  the  channel 
or  the  screw  conveyor,  is  completely  cut  off  from  communi- 
cation with  the  tank.  The  sludge  ferments  in  the  second 
tank,  and  is  separated  into  a  floating  layer,  which  is  removed 
and  can  be  used  as  a  manure,  and  a  layer  consisting 
chiefly  of  sand,  which  remains  at  the  bottom  of  the  tank. 
The  fermentation  of  the  sludge  may  be  accelerated  by  the 
application  of  heat. — \V.  P.  S. 

United  States  Patent. 

Water-still.     R.   P.   Barnstead,  Boston.   Mass.     U.S.   Pat- 

823,488,  June  12,  1900. 
A  noiLER.  2.  is  enclosed  above  a  source  of  heat  by  a  casing. 
4,  and  communicates  by  the  pipe,  1 1.  with  the  coil,  10, 
ia  the  evaporator.  7.  which  is  placed  above  the  boiler,  2. 
enclosed  by  the  casing,  5.  having  openings.  ii.  in 
its  upper  part  to  allow  the  products  of  combustion  to 
escape.  The  vapours  from  the  evaporator.  7.  pass  by  the 
pipe.  21,  to  the  tubular  condenser.  S.  the  water  over- 
sow of  which,  27.  is  connected  by  the  pipe,  33,  provided 


with  a  valve,  29,  to  the  coil,  30.  The  latter  is  placed 
immediately  above  the  boiler.  2,  and  communicates  at 
its  upper  end  with  the  under  side  of  the  evaporator.  7. 

— W.  H.  C. 
French  Patent. 

Wider  and  sewage  ;  Protest  for  ;>>trifi/ing  and  sterilising 
Mine.  Salarnier.  nee  M.  A.  Lagogue,  and  la  Soc.  J. 
Jean  et  Cie.     Fr.  Pat.  361.332.     April  0,  1905. 

The  water  is  led  into  a  funnel,  where  it  is  mixed  with 
kaolin,  and  then  falls  on  to  horizontal  fans  revolving  at  a 
high  speed  and  placed  in  the  upper  part  of  a  tall  cylinder. 
The  fine  spray  of  water  thus  formed  falls  on  to  a  circular 
plate  inclining  towards  the  centre  of  the  cylinder,  and 
passes  down  a  central  pipe  to  the  bottom  of  the  cylinder, 
whence  it  rises  through  the  space  between  the  pipe  and 
the  outer  wall.  This  space  is  provided  with  a  number  of 
superposed  baffle-plates  on  which  the  solid  matters  are 
collected,  whilst  the  clear  water  leaves  the  cylinder  by  a 
pipe,  and  is  conducted  to  a  filter.  Besides  atomising  the 
water,  the  fans  draw  a  strong  current  of  air  into  the 
cylinder  for  the  purpose  of  aerating  the  water  and  oxidis- 
ing the  organic  matter  present.  Means  are  provided  for 
removing  the  sediment  from  the  cylinder.  Other  sub- 
stances, besides  kaolin,  may  be  added  to  the  water;  for 
instance,  talc,  infusorial  earth,  and  phosphoric  acid  can  be 
used.  If  phosphoric  acid  be  employed,  a  corresponding 
amount  of  calcium  carbonate  must  also  be  added. — W.  P.  S. 


German   Patent. 


Dehydration     and 
H.    Grosse-Bohle. 


Sludge    [from    sewage     purification]  ; 

utilisation    [as    manure]    of    . 

Ger.  Pat.   167,700.  May  20,  1904. 

The  sludge  from  sewage  purification  is  difficult  to  utilise 
on  account  of  its  high  content  of  moisture,  the  water- 
retaining  properties  being  due  to  the  fatty  matters 
contained  in  the  sludge.  According  to  the  present 
invention,  the  crude  sludge,  freed  from  coarser  suspended 
particles,  and,  if  necessary,  diluted  with  water,  is  heated 
to  a  temperature  above  SO  C,  whereby  it  separates  into 
two  layers  ;  the  upper  layer,  consisting  mainly  of  froth, 
contains  a  large  proportion  of  the  fat  originally  present 
in  the  sludge."  This  layer  of  froth  is  removed,  and  is 
worked  up  for  fatty  acids  and  soaps,  or  is  used  for  the 
manufacture  of  gas"  The  lower  layer  of  sludge,  poor  in 
fat,  can  now  be  easily  dehydrated  by  draining,  filter- 
pressing,  or  centrifuaalising,  and  yields  a  friable  residue 
which  can  be  used  directly  as  a  fertiliser. — A  S. 
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XIX.— PAPER,  PASTEBOARD,  Etc. 

(Continued  from  page  653.) 

Wood  [Wood    pulp]  ;     Action    of    bacteria    on .     B. 

Malenkovie.     XXIV.,  page  717. 

English  Patents. 

Plastic  substances  [Vulcanite  uml  celluloid]  used  asbases 

in    thntil    prothesis;     Method    of    colouring .     L. 

Eilertsen.  Eng.  Pat.  12.203,  June  13,  1905.  XIII6'., 
page  704. 

Threads,  films,  and  lamina:  from  viscose  ;    Preparation  of 

■ .     S.  Peessarer.     Eng.  Pat.  16,583,  Aug.  15,  1905. 

V.,  page  691. 

United  States  Patent. 

Parchment  [Paper]  ;•  Process  for  manufacturing  artificial 
.  G.  Sachsenrbder,  Barmen-Unterbarruen,  Ger- 
many.    U.S.  Pat.  821,434,  May  22,  1906. 

See  Fr.  Pat.  362,463  of  1906  ;   following  these.— T.  F.  B. 

French  Patents. 

Parchment  paper  ;  Manufacture  of  opaque  and  non- 
hygroscopic  .     G.  Sachsenrbder.     Fr.  Pat.  362,403, 

Jan.  16,  1906. 
Opaque  and  non-hygroscopic  parchment  papers  are 
prepared  by  incorporating  with  the  parchmentising  bath 
opaque  substances,  such  as  barium  sulphate  or  other 
metallic  salts  or  oxides,  and  water-repellent  substances, 
such  as  metallic  soaps,  or  emulsions  of  paraffin  and  mineral 
oils.  These  substances  penetrate  the  paper,  together  with 
the  parchmentising  acid,  and  are  held  during  the  fixing 
and  washing  processes  by  the  viscous  nature  of  the 
modified  cellulose. — J.  F.  B. 

Collodion   for    artificial    silk ;     Compression    of   by 

special  solvents.  Collodion  for  artificial  silk ;  Pre- 
paration of  a  concentrated  ■ .  Collodion  [for  arti- 
ficial   silk]  ';     Filter-press    for .     Soc.    anon,    des 

Plaques  et  Papiers  Phot.  A.  Lumiere  et  ses  Fils. 
Fr.  Pats.  361,323,  361,324,  and  361,329,  April  4  and  5, 
1905.     V.,  page  691. 

Silk ;     Process    for    the    manufacture    of    artificial . 

E.  Crumiere.  Fr.  Pat.  361,048,  Nov.  27,  1905.  V., 
page  691. 

Silk  ;    Process  for  the  manufacture  of  brilliant  threads  of 

artificial    ,    by    precipitating    cellulose    in    alkaline 

solutions.  Soc.  Gen.  de  la  Soie  Artificielle  Linkmeyer. 
Fr.  Pat.  361,061,  Dec.  4,  1905.     V.,  page  692. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

(Continued  from  page  654.) 

Alkaloid  salts  of  inactive  secondary  butyl-benzenesulphonic 
acid.     A.  Klages.     Ber.,   1906,  39.  2131—2135. 

Attempts  were  made  to  separate  the  alkaloid  salts  of 
racemic  secondary  butyl-benzenesulphonic  acid  into  its 
active  components  by  successive  extractions  with  small 
quantities  of  solvent,  but  without  success.  If  the  anhy- 
drous barium  salt  of  secondary  butyl-benzenesulphonic 
acid  be  warmed  with  phosphorus  pentachloride,  a  colour, 
less  sulphochloride  is  produced,  boiling  at  17!>c — 180°  C. 
at  20  mm.  The  anilide  melts  at  03c — 64°  C,  and  the 
sulphamide  at  80'— 81°  C.  The  alkaloid  salts  were  pro- 
duced by  treating  the  barium  salt  of  the  sulphonic  acid 
with  thesulphate  of  the  required  base.  Quinine  secondary 
butyl-benzenesulphonate     melts    at    184°   C,     and     has 

[a]"0  =  — 10-5°.      The    cinchouiue    and     morphine     salts 

could  not  be  properly  crystallised.  Cinchonidine  secon- 
dary butyl-benzenesulphonate   forms  colourless  glistening 


needles,   melting    at    205°   C,   and    with    [a]' 


-7-34°. 


The  brueine  salt  was  oily.  Strychnine  secondary  butyl- 
benzenesulphonate  crystallises  in  fine  needles,  melting  at 
189° — 190°  C,  and  is  optically  inactive. — F.  Shbn. 


— .     T.  Peckolt.    Ber. 
Pharm.  J..   1906,  76, 


Brazilian  drugs  ;   Xotes  on  some  - 

Deutsch.  Pharm.  Ges..  16,  176. 

757. 
Jatropha.  Curcas. — The  seeds  of  the  ripe  kernel  yield,  by 
cold  pressure,  22  per  cent.,  and  by  hot  pressure,  40  per 
cent,  of  a  colourless,  odourless  fixed  oil,  with  a  taste  resem- 
bling that  of  castor  oil.  By  extraction  with  petroleum 
spirit,  44  per  cent,  of  oil  is  obtained,  but  some  resin  is 
also  extracted,  and  imparts  an  acrid  taste  to  the  oil.  The 
seeds,  freed  from  their  cotyledons,  or  slightly  roasted  to 
remove  the  poisonous  principle,  curcin,  are  employed  as 
a  purgative.  A  10  per  cent,  decoction  of  the  leaves  has 
haemostatic  properties. — A.  S. 

Lime  juice  ;   Ascertaining  the  strength  of  concentrated , 

by  means  of  a  hydrometer.     F.    Watts.     West   Indian. 
Bull.,  1906,  7,  36—39. 

The  strength  of  a  concentrated  lime  juice  can  readily  be 
ascertained  by  diluting  the  liquid  ten  times,  reading  the 
specific  gravity  with  a  hydrometer,  and  referring  to  a 
table.  By  this  procedure,  the  citric  acid  contents  of  a 
varietv  of  juices  of  different  concentrations  were  found  to 
agree  within  technical  limits  with  the  results  of  titrations. 
The  author  deprecates  carrying  the  concentration  further 
than  8  :  1.  and  recommends  boiling  down  till  the  citro- 
meter  shows  60°  in  the  boiling  liquid,  when  the  strength 
will  be  approximately-  100  oz.  of  citric  acid  per  gallon. 

— W.  A.  C. 

Terpcncs  and  ethereal  oils  ;    Contributions  to  our  knou- 

ledge     of •     Slst     Communication.     O.     Wallach. 

Annalen,  1906,  347,  316—346. 

The  present  communication  deals  with  the  simplest 
methene  hydrocarbons,  and  their  transformation  into 
alievclic  aldehydes.  The  subject  is  treated  under  the  follow- 
ing headings  : — Pentacyclic  compounds  :  methene  cyclo- 
pentane.  Hexacvelic  compounds  :  derivatives  of  cyclo- 
hexanone  ;  methenecyclohexane,  hexahydrobenzaldc- 
hyde ;  derivatives  of  1.2-(a-)  methylcyclohexanone  ; 
derivatives  of  active  1.3-(j3-)  methylcyclohexanone, 
methene- l-methyl-3-cyclohexane  ;  derivatives  of  1.4-(y-) 
methylcyclohexanone,   methene- l-methyl-4-cvclohexane. 

Pyrazolones ;     Neio    methods    of    synthesis    of    ■ .     C. 

Moureu   and    I.  Lazennec.       Compt.  rend.,   1906,  142, 

1534—1537. 
Ethyl  amvlpropiolate,  C5Hn.C :  C.COOC„H5.  and  ethyl 
caproylaeetatc.  C..,H1j.CO.CH2.COOC2H5.  condense  with 
phenylhydrazine  to  give  the  same  amvlphenvlpyrazolone 
melting "  at  96°  C. "  Similarly,  ethvl  hexvlpropiolate, 
C6H13  C  ;  C.C00CoH5,  and  '  methyl  hep'tylylacetate. 
C6Hi3.CO.CH2.COOC2H5.  give  the  same  hexylphenyl- 
pyrazolone  melting  at  84° — 85°  C.  Hydrazine  will  also- 
react  with  acetvlenic  amides,  ammonia  being  eliminated 
Phenvlpropiolamide,  C6H3.C  ;  C.CONH,.  when  heal., I 
with  hydrazine  gives  a  phenylpyrazolone  melting  at 
237°  C.  This  product  is  identical  with  that  obtained 
either  from  ethyl  phenylpropiolate  or  ethyl  benzoyl- 
acetate.  Another  method  of  making  pyrazolones  is  bj 
the  interaction  of  hydrazines  and  alkylated  /3-hydroxy- 
acrvlic  esters.  Thus  hvdrazine  hvdrate  and  phenylethoxy- 
acr'vlic  ester.  C6H5.C(OC„H5)  :CH.COOC,Hs,  give  the 
phenylpyrazolone  melting  at  237°  C.  If  phenylhydrazine 
be  used"  in  place  of  hydrazine  in  this  latter  reaction, 
diphenylpyrazolone  is  produced,  melting  at  256°  C,  and 
identical  with  that  obtained  by  Knorr  on  heating  cinnamyl 
phenylhvdrazide.  The  author  considers  that  where  the 
acetylene  linking  is  absent,  the  hydrazine  replaces  the 
alkvl  grouping  of  the  ester,  and  then  the  chain  closes 
to  form  a  pyrazolone.  But  where  the  acetylene  linking 
is   present,   the  acetvlene  linking  itself  is  first  attacked. 

— F.  Shi.n. 
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ulpho-acetic  acid.     0.   Stillich.     J.   prakt.  (  i 
73.  538     544. 

hi  preparation  of  sulpho-ai  etic  acid  by  heatir 
trphuric  anil  acetic  acids  was  tried   it  different  tempera- 
nd    with    different    proportions    of    tl 

l'\\e  yield    varies   with   the   teinpcrntm 

mi. Mint  .'I  water  in  the  sulphuric  or  acetic  acids. 

-  grms.   oi   ncctic  acid  and  25  grms.  of  sulphuric 

■  ■  from  water,    1  on  nis.  of  sulpho  acetic 

.,1  were  ol  tained  by  heating  at  ll1^    C.  for  30  minutes. 

,  irepared    froi 
id    and    L'la.  acid,    or    from    luetic 

I    sulphuric    acid,    luit    the   yields   obtained 
a  Bmall. 
Thr  best  method  of  preparation  is  from  chlornceti. 

urn   sulphite.      Fifty   grins,    of  chloracetic   acid. 

ol   water,  7b  grms.  of  sodium  carbonate,  and  130 

rystallised  sodium  sulphite  are  boiled  together  for 

i  minutes,  when  no  more  sulphur  dioxide  should 

f.     130  grms.   of  barium  chloride  in  200  e.c.  of 

a  then  added  :    any  sulphate  in  the  solution  is  precipi- 

M  :     from   the   filtrate   barium   sulpho-acetate  can  be 

.1.  the  yield  being  \>2  per  cent,  of  the  theoretical. 

acid  is  obtained  from  its  barium  salt  by  means 

sulphuric  acid.     <  >n  evaporating  the  aqueous  solution 

the  acid    in    vacuo,  crystals   are   obtained  :     these  are 

etic  acid   with   one    molecule    of   water   (m.    pt. 

." — 80°  C. ).     The  acid  is  soluble  in  acetone  and  alcohol, 

soluble   in   ether,  nitrobenzene,  and   chloroform.     It     is 

>t  decomposed  bv  boiling  with  water,  acids,  or  alkalis. 

— C.  E.  F. 


Tetraehlorethanc 
preparation  of 
1906,   19.    1095- 


and 
1097. 


hexachlnrtthane  ;      Methods      oj 
F.    .Michel.     Z.    angew.    Chem., 


Tetrachlorcthane. — Into  a  mixture  of  sulphur  chloride 
ith  1  per  cent,  of  its  weight  of  reduced  iron,  chlorine  gas 
led.  the  unabsorbed  chlorine  expelled  by  carbon  dioxide, 
id  dry  acetylene  led  in.  keeping  the  temperature  below 
•°  C.  When  absorption  slackens,  excess  of  acetylene 
expelled  by  carbon  dioxide,  and  chlorine  led  in.  The 
tarnation  of  chlorine  and  acetylene  is  kept  up  till  neither 
I  is  absorbed  to  any  extent,  and  the  mixture  is  then 
iken  with  water  to  decompose  the  remaining  sulphur 
loride,  and  steam-distilled.  The  distillate  is  washed 
ith  dilute  sodium  carbonate  solution,  separated  from 
is,  dried,  and  fractionated.  It  is  chiefly  s-tetra- 
ilorethane.  with  a  little  of  the  penta-  and  hexachloro- 
un  pounds. 

Hcxachlorethane. — Through  the  same  original  mixture. 
>ilitiL'  tinder  a  reflux  condenser,  acetylene  is  first  led. 
ion  i  after  expulsion  of  excess)  chlorine  till  yellow  in- 
■ndensable  vapours  appear,  and  the  alternation  con- 
lued  as  above,  ending  with  excess  of  chlorine.  The 
>t  liquid  is  poured  off.  and  allowed  to  cool,  separated 
am  the  crystals  of  hexachlorethane  (which  are  pressed 
'tween  tilter-papert.  and  treated  again  as  above,  after 
Idjng  a  little  more  reduced  iron.  This  treatment  is 
petted  as  long  as  practicable,  and  the  final  mother 
(uor  is  concentrated  by  distillation,  and  leaves  a  further 
op  of  crystals  on  cooling.  The  crystals  are  sublimed 
steam,  dried,  and  crystallised  from  alcohol. — J.  T.  D. 

trmaldehyde  ;    A  comparison  oj  some  of  the  methods  for 

ining    .     F.    Russ    and    B.     Larsen.     Mitt. 

techn.-Oew.   Museums.    1906,   16.   So— 98. 

ith    solutions    of    pure    formaldehyde    Romijn's    iodo- 

?tric    method   (this   J..    1S97.    366),    Lesleys   ammonia 

this  J..  1897.  367).  and  Lemme's  sulphite  method 

-  J  .   1903,  lloT  i  all  give  trustworthy  results,  and  the 

ncentration  of  the  solution  has  no  influence  on  the 

tained      It  is  quite  otherwise,  however,  in  the 

se     of     commercial      formaldehyde.     With     solutions 

ntaining  0-8  per  cent.,  or  more,  of  the  aldehyde,  con- 

rdant  results  are  obtained  by  all  the  methods,  but  the 

ire   the   solution   is   diluted,    the   higher   the   apparent 

roentage  of  aldehyde  becomes.     For  instance,  a  sample 

commercial  formaldehyde  showing  an  average  content 

40  per  cent,  when  a  0-8  per  cent,  solution  of  it 


employed  (or  the  dctei  78   per  cent,  of 

aldehyde  when  a  "1  per  cent  solution  of  d  was  analysed. 
111...-  anomalous  results  are  due  presumably  to  im- 
purities m  the  commercial  aldehyde,     of  these  impui 

methyl  alcohol  and  acct.no-  are  the  oioet  c ion,  an 

authors  record   a   number  oi  experiments  the  results  of 
which  show  that   the   presence  "f  acetone  leads   to  the 
formation    of    iodoform    in    the    iodine    method,    v. 
metiivl  alcohol  acts  as  a  non-electrolyte,  and  depn 
the  dissociation  of  the  electrolytes  in  the  reaction-     This 
depression   depends  on   th<  I    the  non-electrolyte 

t.i  the  electrolyte.     The  reason  foi  the  inaccurate  results 
ned  on  decreasing  the  strength  of  the  solution  is  not 
tlm-.   however,   fully  explained,  and   a!    pn 
in  open  qnestion.     The  investigation  simply  Bhnws 
solutions  containing  not  li  ss  than  0-5  per  cent,  of  aldehyde 
must   be  used,  to  obtain  trustworthy  results.  —  W.  P,  8. 

Iodoint  rcitr/ites     of      magnesium      at"!      manganese.        A 
Duboin.     Comptee  rend.,  L906,  142.  1338—133. 

By  the  same  process  as  in  the  case  of  calcium  (this 
J.,  1906,  1^3).  the  author  has  obtained  the  salts 
MgI2,2HgI9,7H20;  MgI2,HgI2,9H20 ;  and  3M-I.2..Mk-I,. 
JoH.O.  Their  general  behaviour  is  similar  to  that  of 
the  calcium  iodomercuratcs. — J.  T.  1>. 

M-reurous    and    mercuric    sulphate*;     Action    of    iodine 

on .     K.    Bruckner.     Monatsh.    Chem.,    1906,   27. 

541—  34iL 

MEBCUBOUS  oxide  and  iodine  mixed  in  the  proportions 
6Hg20  +  12I2.  interact,  when  gently  warmed,  forming 
a  mixture  of  mercuric  iodide  and  iodate.  which  can  be 
~ej.j»rated  by  dissolving  the  iodide  in  alcohol.  In  presence 
of  water  the  change  only  take-  place  slowly,  but  may 
be  facilitated  by  boiling;  in  alcoholic  solution  interaction 
only  takes  place  very  slowly.  The  author  assumes  that 
the  mercurous  iodide  is  first  converted  into  mercuric 
oxide  and  mercuric  iodide.  Mercuric  oxide  interacts 
with  iodine  in  accordance  with  the  equation 

6HgO  + 12I  =  5HgI2  +  HgI206, 
both  when    carefully  heated  in   the  dry  state,  and  also, 
more  rapidly,  in  the  presence  of  water.     Alcohol  cau- 
more  gradual  change,   being  itself  oxidised   to  aldehyde 
by  the  iodate. 

Mercurous  sulphate  and  iodine,  when  powdered  together 
and  heated,  react  to  form  a  yellowish-white,  hard 
crystalline  substance,  which  is  decomposed  by  water  into 
mercuric  iodide  and  mercuric  sulphate,  and  is  probably 
the  double  salt.  HgI2.HgS04.  In  presence  of  water  the 
reaction  takes  place  very  rapidly,  mercury  iodide  and 
iodate  being  formed,  and  sulphuric  acid  going  into  solution. 
With  alcohol  the  change  is  also  rapid  :  the  alcohol  is 
oxidised  in  part  to  aldehyde  by  the  iodate,  whilst  the 
sulphur  trioxide  collects  in  the  alcohol. 

Mercuric  sulphate  and  iodine  do  not  interact  when 
heated  together  dry.  If.  after  water  has  been  added  to 
the  sulphate,  converting  it  into  yellow  basic  sulphate, 
iodine  be  introduced,  the  first  result  is  the  formation  of 
mercuric  iodide,  which  in  course  of  time  reacts  with  the 
residual  sulphate,  forming  colourless  compounds,  probably- 
double  salts  of  mercuric  iodide  and  sulphate.  A  similar 
compound  is  at  once  formed  on  moistening  a  finely- 
powdered  mixture  of  sulphate  and  iodine.  In  presence 
of  alcohol  only  iodide  and  iodate  are  formed,  whilst  the 
alcohol  is  oxidised  to  aldehyde. — E.  F.  A. 

English  Patents. 

Acetylene  and  chlorine  gases  :    Mm  ijacture  of  compounds 

of  .     J.    H.    Lidholm.    Alby,    Sweden.     Eng.    Pat. 

22,094,  Oct,  30,  1905.  Under  Int.  Conv.,  April  28, 
1905. 

See  Fr.  Pat.  358,146  of  1905  ;  this  J.,  1906,  197.— T.  F.  B. 

Formates:   Process  for  the  manufacture  of .     Electro- 

chemische  Werke  G.m.b.H.,  Bitterfeld,  Germany. 
Eng.  Pat.  772,  Jan.  11,  1906.  Under  Int.  Conv., 
April  14,  1905. 

See  Fr.  Pat.  362,417  of  1 906 ;  following  these.— T.  F.  B. 
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Isnbornu!   esters:    Manufacture  of  .     Chem.    Fabr. 

von  Hevden.  Akt-Ges.,  Radebeul,  Germany.  Eng.  Pat. 
10,999,  May  10,  1906.  Under  Int.  Conv..  Sept.  4, 
1905. 

Isobornyl  ester?  are  prepared  by  heating  pinene  hydro- 
chloride or  hydrobromide  with  fatty  acids  and  fatty  acid 
salts  of  zinc,  copper,  or  iron,  or  of  other  heavy  metals,  in 
presence  of  zinc  halide.  For  example,  isobornyl  acetate 
is  obtained  by  boiling  under  a  reflux  condenser  a  mixture 
of  172  parts  of  pinene  hydrochloride  and  500  parts  of 
glacial  acetic  acid  with  45  parts  of  zinc  oxide,  or  with 
165  parts  of  lead  oxide  and  30  parts  of  zinc  chloride. 

-A.  S. 

Lithium   salt  [Lithium    tin/mate];    Manufacture    of    a    new 

.     G.    B.    Ellis,    London.     From    Firm    E.    Merck, 

Darmstadt.  Germany.  Eng.  Pat.  21,280,  Oct.  19.  1905. 
Lithium  thymate  is  prepared  by  adding  lithia  lye  to  an 
aqueous  solution  of  thymic  acid,  until  the  liquid  is  slightly 
alkaline,  and  then  precipitating  the  salt  by  means  of 
alcohol.  It  may  also  be  obtained  by  adding  a  solution 
of  lithium  sulphate  to  barium  thymate  solution,  filtering 
off  the  barium  sulphate,  and  precipitating  the  lithium 
thymate  from  the  solution  by  alcohol. — A.  S. 

United  States  Patents. 
Camphoryl-cthozyphenylimide,  and  process  of  making 
same.  A.  H.  C.  Heitmann  and  E.  C.  Clemmensen, 
Assignors  to  Parke,  Davis,  and  Co.,  Detroit.  Mich.  U.S. 
Pat.~824.357,  June  26,  1906. 
Camphoric  acid  and  aminophenetol  are  condensed 
together,  forming  camphoryl-ethoxyphenylimide,  a  sub- 
stance possessing  antipyretic  and  analgesi?  properties  ; 
its  m.  pt.  is  119°C.,  it  is  colourless,  tasteless,  insoluble  in 
water,  readily  soluble  in  hot  dilute  alcohol  and  in  "  organic" 
solvents  ;  it  is  insoluble  in  acid  or  alkali  solutions.  The 
general  process  of  preparing  camphoryl-alkyloxyphenyl- 
imides.  by  condensing  two  substances  containing  respec- 
tively the  camphoryl  group  and  the  alkyloxyphenyl 
radical,  one  of  which  substances  is  also  an  amino- 
eompound.  is  also  claimed.  The  condensation  is  effected  by 
heat  and  in  presence  of  a  solvent  of  high  boiling  point. 

— T.  F.  B. 

Remedy ;      Process   of    making    an    internal [from 

m-iodo-o-hydroxyquinoline-sulphonic  acid}.  R.  Griese, 
Berlin.     U.S.  Pat.  824,539,  June  26,  1906. 

See  Eng.  Pat.  9656  of  1905  ;  this  J.,  1905,  11SS.— T.  F.  B. 

French  Patents. 

Mono-iodo    substitution    products    of    higher   fatty    acids  ~: 

Production    of .     Farbenfabrik.    vorm.    F.    Bayer 

und  Co.  Fr.  Pat.  362,370,  Jan.  12,  1906.  Under  Int. 
Conv.,  May  5,  1905. 
Higher  fatty  acids  of  the  oleic  series,  such  as  erucic. 
oleic,  elaidic,  and  brassidic  acids,  &c,  are  heated  with 
hydriodic  acid  and  glacial  acetic  acid  at  a  low  temperature 
under  pressure.  In  order  to  make  products  which  can 
be  kept,  the  iodo  acids  are  converted  into  their  neutral 
earthy-alkaline  or  magnesium  salts. — F.  Shdn. 

Formates  ;     Production    nf .     Elektrochem.    YVerke 

Ges.-m.b.H.  Fr.  Pat.  362,417,  Jan.  15,  1906.  Under 
Int.  Conv.,  April  14,  1905. 
In  this  process  for  the  production  of  formates,  caustic 
alkali  is  broken  into  large  pieces,  and  carbon  monoxide 
led  over  it  at  a  temperature  of  about  100" — 120"  C,  and 
under  pressure.  There  is  no  necessity  to  reduce  the 
alkali  to  fine  powder,  nor  need  it  be  subdivided  by  any 
inert  medium  as  chalk  or  carbon. — F.  Shdn. 

l-Phenyl-2.^-dimethyl-l-atnino-o-]iyra;olone      [Amino-anti- 

pyrine] ;     Process    for    the    alkylation    of .      Soc. 

Chim.  des  Usines  du  Rhone  ancien.    Gilliard.  P.  Monnet, 

and  Cartier.     Fr.   Pat.  362,465,  Jan.   17,   1906.     Under 

Int.  Conv.,  Jan.   18.   1905. 

A    quantitative    yield    of    a    di-alkyl    product    can    be 

obtained  by  the  action  of  dimethyl  sulphate  on  1-phenyl- 

2.3-dimethyl-4-amino-5-pyrazolone   (amino-anti pyrine)    at 


a  temperature  of  about  100°  C.  with  or  without  the  use  of 
indifferent     solvents.     The     dimethyl     sulphate     can 
replaced  by  ethyl  sulphate  or  other  homologues. — F.  Shun. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from   page   655.) 
English  Patent. 

Flash  lights  for  photographic  purposes.  G.  Krebs, 
Offenbach  on  Maine.  Germany.  Eng.  Pat.  24.875, 
Nov.  30.  1905. 

See  Fr.  Pat.  357.47S  of  1905  ;   this  J.,  1906.  135.— T.F.B. 
XXII. —EXPLOSIVES,  MATCHES,  Etc. 

(Continued  from  page  655.) 

Explosion    of    gunpowder ;      Circumstances    attending 

.  which  occurred  on  the  premises  of  Messrs.  Truloch, 

Harriss.  and  Richardson.  Idi..  of  9,  Dawson  Strem 
Dublin,  on  March  22.  1906.  By  Major  A.  Cooper-Key, 
H.M.  Inspector  of  Explosives. 
A  violent  explosion  took  place  whilst  two  workmen 
were  engaged  in  breaking  up  a  number  of  old  0-442  revolver 
cartridges  in  order  to  recover  the  lead  of  the  bullets. 
The  method  empk>3'ed  consisted  in  holding  the  cartridges 
on  the  edge  of  a  steel  hammer,  and  tapping  round  the 
rim  to  knock  out  the  bullet.  A  large  quantity  of  loose 
explosive  had  already  been  removed,  and  was  scattered 
about  the  bench,  and  a  25  lb.  tin,  two-thirds  filled  with 
old  powder,  stood  on  the  floor.  Whilst  a  cartridge  was 
undergoing  the  tapping  operation  a  flash  occurred,  followed 
by  a  loud  explosion,  which  injured  the  men,  and  did 
considerable  damage  to  the  premises  and  to  a  public 
hall  adjoining.  It  is  pointed  out  that  it  is  illegal  to  carry 
on  the  operation  of  breaking  up  loaded  cartridges  except 
in  a  licensed  factor}-.  The  use  of  steel  tools  and  the 
practice  of  carrying  out  such  work  in  unsuitable  premises 
is  strongly  condemned.  An  examination  of  the  powder 
safe  which  was  situated  some  distance  from  the  scene  of 
the  explosion  revealed  the  fact  that  12  lb.  of  powder  and 
a  quantity  of  safety  cartridges  were  stored  together. 
Attention  is  drawn  to  the  need  for  greater  stringency  in 
the  administration  of  the  Explosives  Act  by  the  local 
authorities. — B.  J.  S. 


XXIIL— ANALYTICAL    CHEMISTRY. 

(Continued  from  j)age  656.) 

APPARATUS.  ETC. 

Thermometer    for    low    temperatures.     A.    Stock    and    C. 
Nielsen.     Ber.,  1906,  39,  2066—2069. 

From  a  bulb  of  25  c.c.  capacity  there  issues  downwards 
a  narrow  tube  85  cm.  long,  graduated  in  m.m.  The 
lower  end  passes  through  and  is  rigidly  fastened  in  tLe 
narrow  opening  of  one  limb  of  a  wide  U-tube.  and  dips 
3  or  4  cm.  below  the  mercury  which  half  fills  the  U-tube. 
The  graduations  on  the  narrow  tube  are  marked  from  780 
at  the  bottom  up  to  740.  The  limb  of  the  U-tube  contain- 
ing the  narrow  tube  is  furnished  with  a  second  opening, 
which  is  plugged  with  cotton-wool  ;  and  the  other  limb 
is  provided  with  a  stopcock.  This  arrangement  allows  of 
the  instrument  being  adjusted  at  any  time,  so  that  the 
level  of  the  mercury  in  the  inner  limb  shall  stand  at  the 
graduation  corresponding  to  the  barometer  for  the  time 
being.  A  thin-walled  vertical  glass  tube.  3  mm.  outside 
diameter  and  65  cm.  long,  sealed  at  its  lower  end,  is 
connected  to  the  top  of  the  25  c.c.  bulb  through  a  glass 
spiral  or  zig-zag,  which  allows  some  play.  The  apparatus 
is  filled  with  pure  dry  oxygen  by  means  of  a  side-tube  in 
the  bulb  which  can  be  connected  with  an  air  pump  ;■"<!  '•' 
supply  of  the  gas,  and  which  is  ultimately  sealed  off. 
When  the  long  sealed  tube  is  placed  in  a  substance  of 


ay  si.  i»oe.j 
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teiDpcrnture,  the  pressure  be  vapour- 

of  oxygen  at  ili.it  temperature,  and  the  mercury 
■  in  the  tube     hi  irked 

uillinictic-.    .ml  the  tei  rom  a  ta  hie, 

be   directly    marked   with    temperatures,       I  !  e 
uir  has  constructed  a  mean  curve  from  the  obsen  itions 
her.   Olszewski.    Halv     in, I    ['ravers,    and    Si 
rod.  from  which  the  following  table  of  ten 
■-  and  vapour  pressures  is  taken: — 

::.  nun.       —I'M  189  mm             188        102   Dim. 

-l»u         -i  — Its  218                —187       44.' 

liij  —  19::  248                —188 

123  —191  282                —is:. 

142  —1911                            — 1S4       82] 

li'.4  —189  -                 — 1-  ; 

nciple  of  the  apparatus  can  be  applied  to  other 
vapours  besides  oxygen. — J.  T.  D. 

7 '  ■     ,    and    its    application     in 

•/.     L.     Michaelis.     Z.     angew.     Chem.,     1900, 
i  MS    -953. 

itruction  of  the  ultramicroscope  is  based  upon  the 
eiple  that  if  a  powerful  beam  of  light  be  projected  on 
tbiect  at  right  angles  to  the  axis  of  the  microscope, 
sad  of  parallel  to  it.  as  in  the  ordinary  instrument, 
ides  much  smaller  than  those  which  it  is  possible  to 
under  the  microscope,  are  rendered  luminous,  and 
round  spots  of  light  to  the  observer.  With  the 
sary  microscope,  it  is  impossible  to  distinguish  ob 

a  diameter  less  than  n-2  ft.  but  with  the  ultramicro- 
e  the  limit  is  4  ftp,  and  lenses  of  very  great  magnifying 
fr  are  not  required.  It  should  be  noted  that  the  colour 
articles  observed  in  the  ultramicroscope  is  frequently 
plementary  to  the  ordinary  colour  by  reflected 
The  ultramicroscope  has  been  used  in  the  examina- 
of  solutions  of  albumin,  glycogen,  and  dyestuffs,  and 
colloidal  metal  solutions.  It  has  been  found  that  dye- 
s  may  be  divided  into  classes  according  to  the  optica! 
viour  of  their  solutions  when  examined  by  the  ultra - 
oscope.  Some  dyestuff  solutions  behave  exactly 
colloidal  gold  solution  (this  J..  1902.  1250).  the  par. 
i  of  dyestuffs  showing  up  in  their  complementary 
ir  on  a  dark  ground.  To  this  class  belong  "  soluble 
sian   Blue  "   and  some  organic  colouring  matters  of 

molecular  weight,  as  Violet  Black.  Indulin.  and 
rain.  Fluorescent  dyestuffs.  on  the  other  hand,  give 
ions  in  which  no  distinct  particles  can  be  perceived. 
•ugh  when  a  beam  of  light  is  projected  through  such 
iition.  its  path  appears  luminous.  It  appears  evident 
the  particles  in  a  fluorescent  solution  are  of  a  much 
ler  size  than  those  in  a  colloidal  metal  solution. 
.  dyestuffs  belong  to  neither  of  the  groups  mentioned. 
ICCupy  an  intermediate  position  ;  luminous  particles 
ie  observed  in  their  solutions  by  the  ultramicroscope. 
lot  in  sufficient  quantity  to  represent  the  whole  of  the 
:uffs  present,  the  remainder  being  in  the  form  of  a 
solution.  In  the  case  of  Thionine  (I.auth's  Violet), 
dts  of  the  dyestuff  dissolve  to  a  true  solution,  whereas 
•olution  of  the  colour  base  itself  in  water  is  a  sus- 
on  of  ultramicroscopic  particles  :  a  toluene  solution  i 
e  colour  base  exhibits  fluorescence  when  examined  by 
ultra  microscope,  but  no  luminous  particles  can  be 
ved.— A.  s. 

English  Patent. 

Automatic     apparatus     for     analysing     .      E. 

mtz.  Frankfort  on  Maine,  Germanv.  Ens.'.  Pat. 
11,  Jan.  24.  1906.      Under  Int.  Conv.. "April  12.  1905. 

iddition  of  Xov.  2S.  1905,  to  Fr.  Pat.  359.352  of  1905  : 
'..  1906.  529.— T.  F.  B. 

INORGANIC— QUALITA  TIVE. 

lie.  antimony,  and  tin  ;  Detection  and  separation  of 
-■  <>.  Materne.  Bull.  Soc.  Chiin.  Bele..  1906,  20. 
-68. 

method  recommended  for  the  separation  of  arsenic. 
ony.  and  tin,  when  stannous  sulphide  is  present  (A). 
>  somewhat  from  that  to  be  used  in  the  presence  of 
ic  sulphide  (B). 


\.   77..  mixed  •<.//./..  I 

of  borax,  containing  ammonium  ehli 


pet  cent,  solution 
lodimn  carbon 
i  chloride. 


I  hide  precipitated 
hlorlc 


is   stannous 
lulphide. 


sulphide    Is    pri  - 
cipltati 
chloric  add. 


B.   77..  mixed  sulphieU  -  are  digested  with  n  cold  2  /..  r  cent. 
"lion    of   borax,    containing   ammonium    chloride,   for 

111     I;  II,  lit.  a. 


Residue.  Dissolved  in  a  5  per  cent,  solution 
of  caustic  soda.  Heated  with  tartaric 
acid  and  ammonium,  chloride. 


Precipitate     is     anti- 
mony sulphide. 


Filtrate.  Btai 

sulphide  precipita- 
ted   by    hydro- 
chloric acid. 


Filtrate  Arsenic  sul- 
phide prect] 
by      hydrochloric 
acid. 


Another  very  rapid  method  is  the  following  : — 

nixed  sulphides  are  boiled  with   sodium  carbonate 
solution. 


is  stannous 
sulphide. 


Filtrate.     Cooled. 


Precipitate   is    Anti-      Filtrate.  Arsenic  sul- 

mony  sulphide.  phide  pre. 

by  hydrochloric 
acid. 


The  methods  may  be  applied  quantitatively  for  the 
separation  of  arsenic  from  antimony  and  tin,  but  not 
for  separating  these  from  each  other.  "  The  three  sulphides 
are  completely  removed  from  those  of  the  cadmium 
group  by  a  10  per  cent,  solution  of  caustic  soda,  if  allowed 
to  stand  for  half-an-hour  after  being  heated  to  hoiliiiL'. 

It  has  been  incidentally  established  that  stannous 
sulphide  is  oxidised  to  a  mixture  of  stannic  >ulphide  and 
-tannic  chloride,  when  boiled  with  dilute  hydrochloric 
acid  in  the  presence  of  air:  and  also  that  antimony 
sulphide  is  dissolved  by  alkali  chromates  or  bichromates, 
chromium  hydroxide  being  precipitated. — F.  SoDN. 

INORGANIC— QUANTITATIVE. 

Sodium    hyposulphite    (hydrosulphite)    in 
.     H.    Franzen.     Ber.,    1900.   39.    2069—2071. 

The  author  uses  sodium  hyposulphite  as  an  absorbent 
for  oxygen.  In  Hempel's  apparatus,  the  pipette  is  filled 
with  rolls  of  iron  wire  gauze,  and  the  solution  used  is 
made  by  dissolving  50  ltiiis.  of  the  salt  in  2."i0  c.c.  of 
water,  and  adding  40  c.c.  of  sodium  hydroxide  solution 
(500  grins,  of  hydroxide  dissolved  in  T* " •  c.c.  of  water). 
Of  this  solution.  1  c.c.  will  absorb  about  10  c.c.  of  oxygen. 
and  rive  minutes  standing  in  the  pipette  is  enough.  In 
Bunte's  burette,  a  solution  of  10  <:rm>.  of  hyposulphite 
in  50  c.c.  of  water,  to  which  has  been  added  50  c.c.  of  10 
per  cent,  sodium  hydroxide  solution  is  used. 

This  reagent  is  cheaper  and  much  more  comfortably 
handled  than  pyrogallol.  can  be  used  in  presence  of  carbon 
monoxide,  and  absorbs  as  readily  at  low  a<  at  high  tempera- 
tures. Comparison  with  analyses  by  other  methods  has 
proved  its  accuracy. — J.  T.  D. 

in  quantitat,  !'.  .1  innasch 

and  W.  Gottschalk.     J.  prakt.  Chem..   1906,  73.  4'.'T— 
.51  It. 

A  convenient  apparatus  for  the  preparation  of  ozone  is 
described.  The  discharge  from  a  small  induction  coil  is 
passed  between  the  walls  of  five  or  six  Berthelot  tubes 
arranged  in  series.  The  tubes  are  tilled  with  water 
containing  a  little  sulphuric  acid,  and  stand  in  a  cylindrical 
glass  vessel  filled  with  the  same  liquid.     The  inner  coat- 
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ings  of  each  tube  are  all  joined  to  the  same  pole,  and  the 
outer  coatings  to  the  other  pole.  A  current  of  air  or 
oxygen  after  first  passing  through  a  tube  containing 
sulphuric  acid  and  another  containing  soda-lime,  is  passed 
through  the  ozonising  apparatus.  The  current  is  controlled 
by  a  stopcock,  and  no  rubber  connections  are  possible. 
By  passing  oxygen  through  an  apparatus  containing  six 
tubes,  the  resulting  gas  was  found  to  contain  8  per  cent. 
of  ozone.  Ozone  is  an  excellent  precipitant  for  man- 
ganese. An  ammoniacal  solution  containing  O0001  grm. 
of  manganous  sulphate  gives  with  ozone,  a  precipitate 
of  hydrated  peroxide  of  manganese.  The  deposition 
is  complete,  and  the  precipitate  is  bulkier  and  lighter  in 
colour  than  when  hydrogen  peroxide  is  used  as  the 
precipitant,  and  it  is  easy  to  filter.  To  determine 
manganese  in  a  manganous  salt,  the  salt  is  dissolved  in  a 
small  quantity  of  warm  water,  or  hydrochloric  acid  if 
necessary,  and  is  placed  in  a  dropping  funnel.  Every 
12  seconds  one  drop  of  the  solution  is  allowed  to  fall  into 
1 00  c.c.  of  a  solution  of  ammonia  saturated  with  ozone,  and 
through  which  ozone  is  being  passed.  After  all  the  liquid 
has  run  out,  the  funnel  is  rinsed  with  water,  and  the  current 
of  ozone  continued  for  about  15  minutes.  The  precipi- 
tate is  filtered,  and  ignited  to  protosesquioxide,  Mn304.  The 
results  obtained  by  the  author  with  this  method  are  very 
good. 

By  this  method,  the  separation  of  manganese  from 
sodium,  calcium,  zinc,  and  nickel  is  complete.  In  solutions 
containing  copper,  cadmium,  or  magnesium,  the  man- 
ganese precipitate  is  impure  owing  to  absorption  of  the 
other  salts.  In  these  cases,  the  precipitate  is  dissolved 
in  hydrochloric  acid,  and  again  dropped  into  an  ammo- 
niacal solution  containing  ozone.  Methods  for  the 
separation  of  manganese  from  other  metals  are  being 
investigated. — C.  E.  F. 

OROAXIC—QVA  LIT  A  77  VE. 

Milk ;      A     condensed    vegetable .     T.     Katavama. 

XYIII.-l.,  page  710. 


ORGANIC— Q  VA  XT  IT  A  TIYE. 

Be-swax ;     Examination    of .     P.    Bohrisch   and    R. 

Riehter.     XII.,    page    701. 

Sucrose  and  raffinose  ;   Optical  determination  of  mixtures  of 

.     J.  Pieraerts.     Bull.  Assoc.  Chim.  Sucr.  et  Dist., 

1906.  23.  1261—1265. 
Under  suitable  conditions,  raffinose  is  completely  con- 
verted into  melibiose  and  lsvulose  by  citric  acid.  Upon 
this  reaction  the  author  has  based  a  method  for  the  polari- 
nietric  determination  of  mixtures  of  sucrose  and  raffinose. 
To  determine  the  degree  of  resistance  of  levulose  during 
hydrolysis  with  citric  acid,  solutions  of  known  strength 
containing  pure  sucrose  and  raffinose  were  analysed. 
10  grins,  of  the  substance  were  dissolved  in  50  c.c.  of 
warm  distilled  water,  poured  into  a  100  c.c.  cylinder, 
cooled,  made  up  to  volume,  mixed,  and  filtered.  25  e.c. 
of  the  filtrate  were  transferred  to  a  50  c.c.  flask,  2  e.c.  of 
alumina  cream  added,  the  solution  made  up  to  volume, 
mixed,  filtered,  and  polarised  in  a  200  mm. -tube.  50  c.c.  of 
the  original  solution  were  hydrolysed  by  boiling  for  15 
minutes  with  10  c.c.  of  20  per  cent,  citric  acid  solution  in  a 
250  c.c.  flask  fitted  with  a  reflux  condenser.  The  solution 
was  then  rapidly  cooled,  transferred  to  a  100  c.c.  cylinder, 
and  2  c.c.  of  alumina  cream  added.  The  solution  was 
then  made  up  to  volume,  mixed,  filtered,  and  the  filtrate 
polarised  in  a  200-mni.  tube.  For  degrees  of  angular 
rotation,  the  following  equations  give  the  percentages 
of  sucrose  and  raffinose  in  the  sample : — 


m66-5     ,    .{.  104-5 


'  =  -40 


19-8-1 
95 


+  4°^ 


a  =  direct  polarimeter  reading;  n1  =  reading  after 
hydrolysis. 

x  =  amount  of  sucrose  contained  in  100  c.c.  of  the  5 
per  cent,  solution. 

y  =  amount  of  hydrated  raffinose  contained  in  100  c.c. 
of  the  5  per  cent,  solution. 


From    the   above   equations   the   following   values  a: 
obtained  for  x  and   ;/: — 

x  =  9;2S7003a  -  18-31116ai 

;/  =  3-6594667a  +  1 1 -65256092a1 

The  results,  which  are  tabulated,  show  that  the  levulo 
remains  quite  unaltered  during  the  above  process  of  hydr, 
lysis,  and  that  the  method  may  be  used  for  rapid  ar 
accurate  estimations  of  mixtures  of  sucrose  and  raffinos 
The  equations  are  valid  only  for  a  temperature  of  20°  i 
The  author  gives  tables  of  corrections  for  temperaturi! 
from  15°  to  25°  C— L.  E. 

AmyloceUvJoses  [Insoluble  amyloscs]  in  natural  starchet 

!>■/■  rmination  of  the .     J.  Wolff.      Ann.  Rev.  Chei 

anal.,  1906  :  Woeh.  f.  Brau.,  1906,  23.  316. 
The  principle  described  in  a  previous  paper  (this  J.,  190 
139)  for  the  determination  of  starch  coagulated  by  ma 
extract,  may  be  applied  to  the  determination  of  the  varioi 
grades  of  amylocelluloses  (insoluble  starch|  present  in  tl 
natural  starches.  The  method  is  based  on  the  observattc 
of  Boux.  that  even  the  most  resistant  amylocelluloses  a 
soluble  in  water  at  145°  C,  and  that  the  solution,  if  rapid 
cooled  to  65°  C,  and  treated  immediately  with  ma 
extract,  can  be  completely  saccharified  before  ar; 
reversion  has  taken  place,  (a)  2-5  grms.  of  starch  a 
mixed  with  50  c.c.  of  water,  and  heated  for  30  rninut 
at  145° — 150°  C.  ;  the  solution  is  cooled  rapidly  to  65°  (, 
and  10  c.c.  of  a  10  per  cent,  malt  extract  are  added  at  one 
When  the  liquid  is  saccharified,  it  is  diluted  to  200  c.( 
and  filtered;  100  c.c.  of  the  filtrate  are  then  convert! 
into  dextrose  by  adding  1  c.c.  of  sulphuric  acid,  and  heath 
in  the  autoclave  at  120D  C.  for  20  minutes.  The  dextro 
solution  is  diluted  to  200  c.c,  and  the  reducing  sugar 
determined,  (b)  2-5  grms.  of  starch  and  50  c.e.  of  wat 
are  heated  at  100°  C,  and  subsequently  treated  in  exact 
the  same  manner  as  (a),  (c)  2-5  grms.  of  starch  and  50  c. 
of  water  are  gelatinised  by  raising  the  temperature  I 
100°  C.  ;  the  paste  is  allowed  to  remain  for  four  hours  .- 
the  ordinary  temperature,  and  is  then  saccharified  I 
malt  extract  at  65°  C,  the  subsequent  conversion  in' 
dextrose  being  effected  in  the  same  manner  as  that 
a  and  b.  The  difference  a — c  then  gives  the  dextro: 
equivalent  of  the  amylocelluloses  which  are  insoluble  ; 
65°  C.  The  difference  a — 6  gives  the  dextrose  equivalent 
the  amylocelluloses  which  are  insoluble  at  100°  C.  whil 
the  difference  (a — c) — (a — b)  gives  those  which  are  solub> 
only  between  65°  and  100°  C.  The  value  a,  corrected  f' 
the  dextrose  equivalent  of  the  malt  extract,  gives  tl 
dextrose  equivalent  of  the  total  starch  substance,  solub. 
and  insoluble  amyloses. — J.  F.  B. 

Albuminoid    and    gelatinous    substances;     Dcterminalu: 

of by  means  of  acetone.     F.  Bordas  and  Touplai 

Comptes  fend.,  1906,  142,  1345—1346. 

Acetone,  whether  pure  or  diluted  with  water,  preeipitab 
completely  albuminoids,  gelatinous  substances,  diastase] 
and  peptones.  This,  coupled  with  the  fact  that  pa 
acetone  dissolves  fats  and  resins,  while  aqueous  acetoi 
dissolves  many  salts,  affords  a  basis  for  the  separatk 
of  these  classes  of  bodies,  in.  for  example,  food-,  gel 
tinous  or  caseous  distempers,  "polygraph"  gelatins,  & 
The  following  are  details  in  the  case  of  certain  foods  :- 
Buiti  r  :  10  grms.  are  exhausted,  first  with  pure  acetoi) 
then  with  aqueous  acetone  ;  the  weight  of  the  dried  residi 
less  the  ash  gives  the  casein.  Cheese :  About  2  grni 
arc  emulsified  in  5 — 10  c.c.  of  water,  and  35  c.c.  of  acetoi 
are  added  gradually  and  with  continuous  agitatio 
The  insoluble  portion  is  thoroughly  washed  with  aqueoi 
and  finally  with  pure  acetone,  and  then  the  reaidi 
consists  of  casein  and  ash.  Milk:  10  c.c.  are  poun 
into  20  c.c.  of  acetone,  shaken,  the  precipitate  separau 
centrifugally  from  the  liquid,  and  washed  with  aquM 
and  then  with  pure  acetone.  The  proteids  so  separat- 
dry  very  readily,  and  are  weighed  and  incinerate1 
deducting  the  ash  as  usual. — J.  T.  D. 

French  Pitent. 

Milk,  <C-c.  ,-    Alkali-butyromelric  method  for  the  dtter.nin 

lion    of    i„l    in :.     A.    Sichler.     Fr.    Pat.    362.44 

Jan.  10,  1906.     Under  Int.  Conv.,  Jan.  10,  1905. 

Ten   c.c.    of  the   milk,    10   c.c.    of   a   solution   contain" 
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mi  phosphate  or  sodium  carbonate,  and  1  c.o.  oi  bntyl 
obutyl  alcohol  are  placed  in  a  butyrometer  tube 
mixed.     After  standing,  the  impletely, 

ii-   volume   may    be   re  id   off.       V  colourin 

n  dei  i\  ative,  may  be  adde  1  to  the 
1  alcohol  to  facilil  ite  tho  reading  of  the  volume  of  the 
_W.  V.  s. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

ntinued  from  page  61 1.) 

Metallic  "ferments."   P.  Sabatier.   Bull.  Soo.  Chim.   Belg., 
1906,  20.   L3— 15. 

author  defines  a  ferment   as  any  substance  which, 
rirtue   of    forming    unstable    compounds,    can    bring 
|ibout  some  transformation  in  an  unlimited  quantity   oi 
■rial.      He  views  both  oxidations  and   hydrogeno 
ned    through    the    agency    of    finely-divided     metals 
rmentations.  and  for  the  following  reasons:  — 
1.    I'll,-   activity  of  the  metallic  ferments  depends  on 
mditions  of  preparation.     2.   Their  action  is  seriously 
ted    by    the    presence    of    traces    of    other    bodies. 
Ii.  Their   activity   exhibits    three   stages  :     development, 
lonnai  exercise,   ind  decline.  —  F.  Sods. 

\?atali/sf  [Plaiinum-black]  ami  enzyme  action  ;   Similarity 
betuttn    .     E.     11.     Xeilson.     Amer.    J.     Phvsiol., 

1905,  15,  148—152;   Woeh.  f.  Brau..  1906,  23.  303. 

The  author  treated  the  glucosides,  salicin  and  amygdalin, 
frith   platinum-black    at    a    temperature    of    40       42     C, 
ind  observed  a  hydrolytic  splitting  similar  to  that  which 
okes   place   under    the   action   of    the   enzyme   emulsin. 
The  hydrolysis  of  the  salicin  could  be  conducted  under 
tly    comparable    with    those    of    enzyme 
liydrolysis.    but    that    of    the    amygdalin    could    only    be 
'fleeted  in   open  flasks,   since  the   hydrocyanic  acid   pro- 
duced in  tho  reaction  hail  a  strong  inhibitive  influence  on 
italysis  ;    benzaldehyde  was  also  produced. — J.  F.  B. 

hi ploymcnt  of 'i s  oxidisin g  cat 

P.    Sabatier    and    A.    Mailhe.     Comptes    rend.,    1900, 
142.  1394—1395. 

In  consequence  of  a  note  on  this  subject  by  Matignon  and 

rrannov  (Comptes.  rend..   142.    1210'.  the  authors  make 

i  preliminary  statement  as  to  the   behaviour  of  cupric 

>xide.  a  train  of  which,  in  a  glass  tube,  with  a  stream  of 

Jxygeu  containing  the  vapour  of  a  paraffin  hydrocarbon 

upon  it.   becomes  incandescent  at   the   point   of 

ineut    when   heated  in  the  first    place  to  2(io     C, 

ind  remains  incandescent  in  the  stream  without  further 

heating.     The  oxides  of  nickel  and  cobalt  beha  ve 

dmilarlv.     The     paraffins     from     methane     to     heptane 

■have   thus    and  are  oxidised  completely,  save  a 

fhich  is  converted  into  aldehyde  or  fatty  acid. — J.  T.  D. 

fTood ;     Action    of    bacteria    on    .     B.    Malenkovic. 

Z.    landw.    Vers.    Oesterr.,    1905.   8  ;     Woeh.    f.   Brau., 

1906,  23    300. 

V  concentrated  aqueous  decoction  of  wood-sawdust 
lasan  acid  reaction,  and.  when  solidified  by  agar,  it  forms 
i  medium  on  which  moulds  will  develop,  but  which  will 
lot  support  the  growth  of  bacteria.  The  resins  of  the 
oniferous  woods  and  the  tannins  of  the  dicotyledonous 
59  an  antiseptic  influence  against  bacteria, 
f,  however,  the  wood-extract  be  neutralised,  preferably 
>y  chalk,  the  solution  forms  a  fairly  good  nutrient  medium 
or  a  vast  number  of  aerobic  and  anaerobic  species  of 
•Oteria.  This  extract  does  not.  however,  afford  support 
or  the  development  of  the  bacteria  which  bring  about 
he  fermentation  of  cellulose.  Whilst  these  bacteria, 
rhich  occur  in  the  soil,  readily  ferment  cotton,  filter- 
laper.  and  similar  forms  of  cellulose,  they  have  practically 
10  action  on  wood-cellulose  [sulphite  pulp].  The  ligno- 
ellulose  of  wood,  after  purification  by  solvents,  is  also 
wrfeetly  resistant  to  the  attack  of  bacteria,  but  mould 
ungi  grow  on  it  readily.  Sawdust  treated  with  dilute 
olutions  of  potassium  phosphate  and  ammonium  nitrate. 
•"as  found  to  be  considerably  decayed  after  a  year,  but 
•Oteria   were   present   only  in   traces.     A   round-shaped 


I. lidding    fllllL'Us.     apparently     a     tiuul.i     yeast,     I-    ttlv 

h  ...i.i,  and  ap]  i  I  ly  an  im- 
nit  part  in  the  decomposition.  If  wood  be  placed 
-.ilution  containing  0-1  ]>er  cent,  of  potassium 
phosphate  and  0"25  per  cent,  ol  ammonium  a 
vigorous  fermentation,  accompanied  bj  frothing  and 
evolution  of  gas,  sets  in  .,  1 1  ,i  >  t.-«  il.iys  but  this  fermenta- 
tion lb"--  not  take  place  it  the  « I  has  previously  been 

purified  by  extraction.  The  denitrifying  bacteria  attack 
only  the  extractive'  matters  of  the  wood. — J.  F.  Ji. 

Cholesterol;       Constitution      of .        A.      Win 

Ber.,  l'.ioii.  39.   2O0S— 2014. 

Cholesterol  can  be  converted  by  wav  of  a  nitro  derri 

into  a  saturated  ketonic  alcohol,  cholestanonol,  i'.;llnih 
(this  J.,  1903,  1201),  and  into  a  diketoni  dione 

(Ber.,  1903.  3752),  in  which  the  two  ketonic  groups 
must  stand  in  a    1:4.    1:5,    1:6,   or   1:7   position   towards 

b  other  (Her..   1904,  4753        W  diaoh  I   that 

cholestanonol  differed  from  cholesterol  only  in  the  group 
CH:C<  of  the  latter  being  converted  into  CO.CH  j 
whilst  Uicls  and  Abderhalden  (Ber..  1906,  884)  considered 
that  the  reactions  ol. serve. 1  m  the  reduction  of  cholesterol 
and  the  corresponding  ketone,  cholestenone,  agreed  besf 
with  the  a.  ^-position  of  the  double  bond.     To  test   thi> 

imption,    the   author    oxidised    cholestenone    with   a 
neutral  solution   of   potassium    permanganate,   2o   _ 
of  the  ketone  in  200  c.c.  of  benzene  being  shaken  for  six 
hours   with   the   reagent.     The    manganese   peroxide   was 
then    destroyed    by    mean-    of    sulphurous    acid,    and    the 

ink  matter  taken  up  with  ether,  and  separated  into 
i  nl  and  neutral  products  by  means  of  dilute  potassium 
hydroxide  solution.      The  mam  product  was  a  ketomono- 

boxylic  acid,  C2,,H4.,< >,.  which  on  further  oxidation 
yielded  a  tricarboxylic  acid,  <  'L.i;"u'  '•  ■  ul''  'here  was  also 
a  -mall  quantity  of  a  mono-carboxylic  acid,  'VH,,'!,, 
which  the  author  regarded  as  an  intermediate  product. 
Tliis  crvstallised  in  long  thin  needles  melting  at  217  — 
218  C."  The  acid,  <  \„H  ,._.<  >,.  crystallised  mainly  in  white 
plates  melting  at  155'  C.     It  formed  an  oxime  erj stal 

in  long  thin  prisms  melting  at   l'.U     ('..  and  a  br ine 

derivative,  C.,6H4t03Br.,  in  microscopic  needl- 
it  1 . ",  4  —  1 50D  C.  The  tricarboxylic  acid.  C^gH^Og, 
formed  by  the  oxidation  of  the  acid,  CjgHigOs,  by  means 
of  bromine,  crvstallised  from  benzene  in  star-shaped 
clusters  of  microscopic  needles  (m.  pt..  129 — 131).  It 
was  very  hygroscopic.  The  author's  general  conclusion 
from  these  experiments  is  that  the  simplest  explanation 
for  the  conversion  of  cholestenone  into  the  ketomono- 
carboxylic  acid  is  to  assume  the  presence  of  a  group, 
CH.CH.,.  which  is  decomposed  on  oxidation  thus  :  — 
r,-,H"11(i.CH.CH2-l-50  =  C25H41O.COOH  +  HoO-rC02. 

He  considers  that  the  conception  of  cholestenone  as  an 
a.  /3-unsaturated  ketone  cannot  be  accepted.  (See  also 
this  J..  1904,  1117.)— C.  A.  M. 

Lactic    acid;    Resolution    of   b>l    morphine.     J.    C. 

Irvine.     Chem.  Soc.  Proc.,   1906,  22.   159. 
Fermentation  lactic  acid  may  be  readily  resolved  into 
■tive  components  by  the  crystallisation  of  the  morphine 
-      On  neutralising   an   aqueous   solution   of   the   in- 
ve  acid  with  the  alkaloid,  the  sparingly  soluble  mor- 
phine   /-lactate    separated    almost    quantitatively,    whilst 
the    compound    with    the    rf-aeid    remained    in    solution. 
The   crystalline   morphine   salt    was  converted   into  zinc 
Mactate.  which  gave  [a]2p=  +6-S4',and  a  more  accurate 
test  of  the  purity  of  the  active  acid  was  obtained  by  its 
conversion    bv     means     of    the    silver     oxide      reaction 
into      methylic      i-niethoxypropionate.     which      showed 

[a]^°=  +94-7° 

The  latter  compound  was  reduced  by  hydriodic  acid 
to  /-lactic  acid,  a  reaction  which  shows  that  silver  oxide 
does  not  affect  the  configuration  of  an  active  lactate. 

By  decomposing  the  syrup  containing  the  soluble 
morphine  rf-lactate.  more  than  50  per  cent,  of  the  theo- 
retical yield  of  the  active  zinc  salt  ([o]D  =  -6-S3)  was 
obtained. 
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Trade  Report. 


Germany  .•    Trade  of in  1905. 

For.  O/f.  Ann.  Sir.  No.  3057. 
The   following   table  shows   the  value  of   the   general 
imports   and  exports  for  the  year  1905.  as  compared  with 
those    of  the   years    Urn:!— 04".     The  figures  for   1905   are 
calculated  according  to  the  prices  fixed  for  1904  : — 


Annual  Report  of  the  Chief  Inspector  of  Factobis 
and  Workshops  for  the  year  1905.  [Cd.  3030. 
Wyman  and  Sons,  Fetter  Lane,  E.C.     Price,  3s.  Od. 

The  report  contains  a  general  review  of  the  work  of  th 
Factory  Department  in  1905  ;  sectional  reports  (includin 
appendices  on  paints  and  colours,  tar  distilling,  air  samples 
and  other  subjects)  :  statutory  orders  ;  appeals;  memo 
randa   (including   Aniline   Black   dyeing,   industrial   met 


Value  in  1000  marks  (SOi.). 

Articles. 

Imports. 

Exports. 

1905. 

1904. 

1903. 

1905. 

1904. 

1903. 

317,938 

576.681 

298,052 
748,527 

274.376 
533.676 

463,925 

197,989 

412,746 
173.248 

393,975 
189,778 

Ores,  fine  metals,  asbestos,  &c.  . . . 

10.761 

9.785 

....255 

54,878 

55,649 

51.4511 

Hides   

379,310 

349.054 

329. 8  18 

190,969 

166,440 

148,966 

IS. 263 

10,785 

5.024 

42,712 

45,499 

43,993 

Caoutchouc,  guttapercha,  and  goods 

147.592 

122.301 

93.605 

92.328 

69,730 

62,888 

165.4..- 

168.780 

132.242 

206.141 

1-...927 

156.437 

71.359 

69,695 

69.433 

193,306 

183,761 

172,766 

223 

247 

187 

S47 

740 

864 

Oils,  not  otherwise  mentioned,  and 

fats 

250.212 

227.169 

228.926 

52.632 

54,953 

46,916 

21.736 

24.991 

is. n.17 

143.176 

127.165 

121,903 

100.732 

100.747 

110.581 

2,646 

2.161 

1.726 

3.032 

2.935 

2,810 

15.364 

13,987 

14. in 4 

56.440 

47.326 

43,708 

42.211 

35.603 

37.981 

Coal,  lignite,  coke,  and  peat    

2.12.736 

167.634 

162.274 

301.929 

299,143 

28  7.  sis:; 

Tar.  pitch,  resin,  and  asphaltum    . 

50,088 

48,292 

45.343 

16.682 

14.S14 

13,516 

7,83  ; 

7,350 

7,040 

101,527 

98,739 

84.218 

Oilcloth 

870 

875 

925 

3,546 

3.220 

3.129 

13.6J5 
35.141 

12.203 

; ;  7 . 4 1 1 

11.191 
36,270 

4S.272 
14,882 

49.213 
14,358 

42.454 

12,664 

New   Books. 

Industrial  Furnaces  and  Methods  of  Control.     By 

Ejiilio  Damofr.     Translated  and  augmented  by  A.  L. 

Queneau.     The  Engineering  and  Mining  Journal.  Xew 

York    and    London.      505,  Pearl    Street.    Xew    York ; 

20,  Bucklersbury,   London,  E.C.      1906.     Price  4  dols., 

post  paid. 

Crown   8vo   volume,    containing   "299    pages   of   subject 

matter,  with  8S  engravings  and  illustrations,  sis  pages  of 

bibliography,  and  the  alphabetical  index.     There  are  also 

24  tables.       The  contents  are  subdivided   as  follows  : — 

Part  I.  (i)  Heat  of  Combustion  and  Calorific  Power.  &e.  ; 

(ii)  Gas    Furnaces;     (iii)   Heat    Utilisation   in   Furnaces, 

Efficiency,   &c.  ;      (iv)     Direct-fired    Furnaces ;      (v — vii) 

Gas-fired    Furnaces;    (viii)    Classification    of    Furnaces; 

(ix)  Experimental  Study  of  Heat  Utilisation  in  Furnaces  ; 

(x)    Theory    of    Heat    Recuperation,  &c.     Part   II.    (xi) 

Pyrometric    Practice    and    Instruments,    &c.  ;     (xii)  Gas 

Analysis ;    (xiii)    Calorimetry ;     (xiv)    Elementary    Fuel 

Analysis,  &c.     Part   III.    (xv)    Chimneys — Construction, 

Height,    &c.  ;    (xvi)    Regenerators ;    (xvii)   Recuperators ; 

(xviii)  Reversing  Valves.  Hearth,  Ports  :    (xix)  Powdered 

Fuel ;    (xx)  United  States  Patents  covering  the  Stoking 

of  Powdered  Fuel. 

Dangerous    Trades. — Action    taken    by*    the    H.»ie 
Office.     [Cd.  3037.] 

The  Home  Office  has  issued  in  the  form  of  a  circular, 
particulars  as  to  the  action  taken  respecting  various 
dangerous  trades  under  the  Factory  and  Workshops  Acts, 
189f,  1895,  and  1901.  The  circular  is  to  be  obtained 
from  any  bookseller,  price  Id. 


curial    poisoning,    notification    of    industrial    poisoning 
xylonite  and  celluloid)  ;    and  statistical  tables. 

Researches  on  Cellulose.  II.  (1900 — 1905).  By 
C.  F.  Cross  and  E.  J.  Bevan.  Longmans,  Green,  and 
Co.,  London,  Xew  York,  and  Bombay.  1900.  Price. 
7s.  6d. 

Crown  Svo  volume,  containing  174  pages  of  subje 
matter.  0  pages  of  bibliographical  notes,  and  indexes 
authors  and  of  subjects.  The  purpose  of  the  volume 
to  record  the  recent  progress  in  our  knowledge  of  cellulose 
and  chiefly  to  answer  the  question,  **  What  is  cellulose 
The  work  is  sub-divided  as  follows  : — Section  I.  General 
resume  and  forecast.  (1.)  Cellulose  as  a  typical  colloid. 
C2.\  Cellulose  as  a  chemical  individual.  (3.)  Cellulose 
and  structural  forms — Dimensions.  Section  II.  Account 
of  original  investigations  in  the  period  1900 — 1905: 
abstracts  of  authors'  communications,  followed  by 
critical  examination  of  matter  and  results  from  the 
point  of  view  of  theoretical  forecast  of  Section  I.  -V 
Reactions  of  synthesis:  Xitric  esters;  aeeto-sulphatef, 
cellulose-xanthogenic  acid ;  cellulose  and  alkaline  hy- 
drates ;  theory  of  dyeing ;  electrolytic  phenomena : 
constitution  of  cellulose.  B.  Reactions  of  resolution  and 
decomposition  ;  hydrocellulose  ;  mixed  esters — rhlor- 
aeetyl  derivatives  of  hydrocelluloses,  &c.  ;  animal  diges- 
tion, and  assimilation  of  cellulose  ;  destructive  fermen- 
tation. General  summary  and  conclusions  as  to 
experimental  verifications  of  views  expounded  in  Section  I. 
Section  III.  Technical  progress  in  cellulose  industries,  and 
general  forecast  of  technological  developments  from  the 
point  of  view  of  matter  in  Section  I. 
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Official  Notice. 


Al  <  OHOL   FOB    IXDUSTR]  \L   1  l'i:i  OSES 

Kevenuc  Bill,  »  hich  includes  facilit  \es 
nit    payment    of  duty,   ol   spirits   in   arts  and  mnnu- 
t  In-.  J.,    111115.   3517      126  :     to.    700)  1        reei  ived 

the  i;  "i       After  having  been  considered  in  C 

nutlet-.'  the  report   stage   passed  the   House  oi   Commons 

without  discussion  on  July  27.    and    the    Bill 

-t  time  in  the  Hoilse  of  Lords  on  the  -  The 

■hi  reading  was  carried  without  dissent    on   July   31, 

anil  the  third  reading  took  place  on  the  sfl  noon. 

Rule,   and    regulations   for    the    use   oi    dutj  fret     spirit 

will  be  issued  on  October  1st   next. 


Birmingham   and  Nottingham 
Sections. 

,iy  heldat  Burton  on  Tu,  sday,  April  26th,  1906. 

MR.    J.    M.    ft    PAXOS    IX    THE    CHAIR. 


I'HK     BEHAVIOUR     OK    COLLOIDS     IX     SEWAOE. 


BY    F.    K.    t>  sHAroHXEssY.  A.R.C.se..    P.I.C. 
KIXNERSI.EY.    P.I.C. 


AND    11.    W. 


The  object  of  this  communication  is  to  bring  forward 

a    number    of    results    of    observations    and    experiments 
made  by  one  of  us  at  different  times  over  several  yen-. 
her  with  the  results  of  a  more  special  investigation 
undertaken  jointly  by  us  during  the  past  few  month.. 

Messrs.  YV.  Biltz  and  0.  Krohnke,*  and  Messrs.  Jones 
and  Travis. +  of  Hampton-on-Thames,  have  made  statt 
ments  with  respect  to  colloidal  matter  in  domestic  sewages, 
and  Dr.  Fowler  and  Mr.  Ardem.J  of  Manchester,  have 
investigated  the  effects  of  the  presence  of  manufacturing 
peruse  on  these  liquids. 

It  occurred  to  us  that  useful  information  might  be 
obtained  by  experimenting  separately  with  the  two 
principal  ingredients  of  sewage,  viz.,  urine  and  solid 
faecal  matter.  The  apparatus  used  in  these  and  the  other 
experiments  where  the  method  of  dialysis  was  ado), ted. 
was  similar  to  that  described  by  Dr.  Fowler  in  his  excellent 
paper  above  referred  to. 

Method  of  experiment. — A  parchment  cylinder  8  cm. 
in  diameter  (supported  on  a  rigid  framework)  and  a  glass 
cylinder  of  exactly  double  the  sectional  area  of  the  tirst 
cylinder  were  used. 

Five  hundred  c.c.  of  the  liquor  under  investigation  were 
placed  in  the  glass  vessel,  and  an  equal  bulk  of  distilled 
water  was  introduced  into  the  parchment  cylinder. 
The  smaller  vessel  was  then  placed  in  the  larger,  and  as 
the  parchment  is  slightly  collapsable  the  two  liquids 
readily  adjusted  themselves  to  the  same  level.  It  was 
ascertained  that  diffusion  was  not  always  complete  in 
24  hours  (theoretically  it  requires  an  infinite  time),  so  the 
operation  was  allowed  to  proceed  for  a  minimum  time 
of  two  days. 

By  this  means  one  may  separate  a  known  portion 
(one-half)  of  the  crystalloids  present  in  the  original  liquor 
and  so  compute  the  ratio  of  crystalloids  to  colloids. 

Dr.  Fowler  is  not  very  clear  as  to  the  meaning  of  the 
ratio  he  gives.  When  dialysis  is  complete  the  following 
formula  w  ill  give  the  true  ratio  of  crystalloids  to  colloids  : — 

Let  x  re], resent,  say,  the  "  oxygen  absorbed  "  figure 
outside  parchment. 

Let  1/  represent,  say.  the  "  oxygen  absorbed  "  tiiiure 
>n.ide  parchment. 

gaaic    Colloids    from     Town    Sewage,"     Berichte     dcr 
deutsehen  chemischen   Gesellschait.   Vol.   xxxvii..   p.    174". 

"  Elimination  of  Suspended  Solids  and  Colloidal  Matters 
from  Sewage."  Proceedings  of  the  Institution  of  Civil  Engineers. 
1905- 

"  Suspended  Matters  in  Sewage  and  Effluents."  This  J  . 
1905, 


Then   -         gives   the   ratio  oi   oxidiaable  crystalloids 
•2.ii. 
to  oxidiaable  colloids  in  the  original  liquid. 

In  our  tables  we  have  prefei  red  to  expn 
of  colloid,  on  the  total  matter  present 

\\ .    ,,,i\   illustrate  the  method  bj   taking  a  table  from 
Dp.  Fowler's  papei   as  follov 

aparison  ■ 

Results  in  grains  per  gallon. 


Samples  taken 
after    diffusion    - 
u.is  oomplete. 


Settled 

Si'lUl-J,'. 


Settled 

liquor. 


Album,  ammonia. 


liquor. 


I. 

From          im 

parchment  cy- 

Krcia        outside 
parchment  cy- 

0-80 
1-20 

0-66 
1-28 

0-06 
0-19 

0-04 
0-165 

Fowler's  ratio  . .        1— 1-5           1—1-9           1— :i-2 

1—4 

Ratio  of  crystal- 
loids to  colloids       4—1              2-1—1      1     1—1-1 

1—1-6 

Ditto  as  percent. 
of  colloids  . . . 

17-     i 

61% 

This  does  not  alter  Dr.  Fowler's  conclusion,  however, 
but  it  shows — what  would  naturally  be  expected  in  8  -■ 
like  that  of  Manchester— that  the  oxidiaable  crystalloids 
are  greatly  in  excess  of  the  oxidisable  colloids  ;  and, 
moreover."  this  method  of  expressing  bj  percentages 
brings  the  main  fact  out  at  once  quite  i  learly. 

In  our  tables  we  give  comparative  figures  for  four 
hours,  and  three  minutes,  oxygen  tests,  together  with  a 
number  of  ••Albuminoid  Ammonia''  figures  and  '"Dis- 
solved Solids."  Besides  this  we  give  a  figure  which  we 
call  the  "  Permanent  Colloids  Ratio."  which  is  obtained 
as  follows  : — 

(4  hrs.  ox.) -(3  mins.  ox.)-(4hrs.  ox.) -(3  minis,  ox.) 
(outside)  (outside)  (inside)  (inside) 

100  x 

(4  hrs.  ox.) -(3  mins.  ox.) +  (4  hrs.  ox.) -(3  nuns,  ox.) 
(outside)  (outside)  I .inside)  (inside) 

Experiments  with  /,rra/  solids.— (a)  About  150  grin- 
of  faeces  was  shaken  up  in  a  stoppered  cylinder  with 
1000  c.c.  of  water  and  allowed  to  subside  for  24  hours, 
when  the  supernatant  liquor  (which  was  quite  opaque 
owing  to  colloidal  matter)  was  syphoned  off  and  dialysed 
in  the  above  apparatus.  The  results  are  given  under 
(a)  Table  I. 

(6)  The  same  liquor  was  diluted  (1  :  19)  and  dialysed. 

(f)  It  was  also  incubated  for  10  days  and  dialysed 
after  incubation.  The  results  are  given  under  (b)  and 
(e)  in  Table  I. 

(rf)  About  1  lb.  of  fresh  faecal  matter  was  incubated 
at  80c  F.  with  (i  qts.  of  tap  water  in  a  vessel  open  to  the 
air  for  seven  days  ;  500  c.c.  of  the  liquor  were  drawn  off, 
settled,  diluted'  with  an  equal  bulk  of  tap  water,  and 
dialysed.     The  results  are  given  under  (</)  in  Table  I. 

{(')  The  incubation  in  the  foregoing  experiment  was 
continued  for  13  days  and  the  liquor  treated  as  before. 
The  results  are  given  under  (t)  in  Table  I. 

(/)  Experiment  (</)  was  conducted  in  the  absence  of 
air.      The  results  are  given  under  (/)  in  Tabic  I. 

The  effect  of  adding  lime  and  chloride  of  iron  separately 
and  together  to  a  solution  of  faecal  matter  was  tried 
with  the  following  results  :  — 

3  mins  ox]  gen  al  - 
Untreated  liquor    B'2«  P"rt>    1" r  l'-'<>.000. 

After  adding  lime  and  settling  2*  hours      2-51 

Alter  adding  ferric  chloride  and  settling 

24  hours •     4-00 

After     adding     both     together     and 

settling  24  hours    i"°°     ••         •»       * 

B 
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Experiments  with  urine. — (a)  The  urine  was  settled 
and  the  clear  liquid  syphoned  off  and  diluted  (1:9). 
It  was  then  dialvsed  with  an  equal  bulk  of  tap  water. 
The  results  are  given  under  (a)  in  Table  II. 

(b)  Another  sample  of  mixed  urine  from  eight  persons 
was  settled  and  diluted  (1:19).  The  diluted  liquid  was 
then  dialvsed  with  an  equal  bulk  of  tap  water.  The 
results  are  given  under  (6)  in  Table  II. 

(r)  A  sample  of  urine  which  had  been  standing  in 
stoppered  bottle  for  six  years  was  diluted  (1:19)  and 
dialvsed  with  an  equal  bulk  of  tap  water. 

Xote. — A  thick  sediment  had  settled  at  the  bottom 
of  the  bottle  containing  the  urine.  The  results  are  given 
under  (c)  in  Table  II. 

{d)  Examination  of  pan  liquor. — The  liquor  from  a  pan 
which  was  used  occasionally  for  the  reception  of  defalca- 
tions was  drawn  off  and  settled.  The  pan  was  emptied 
five  weeks  previously.  The  liquor  consisted,  of  course,  of 
urine  and  such  matter  as  was  taken  up  from  the  solids 
present.  It  was  diluted  (1:9)  and  dialvsed  with  an  equal 
bulk  of  tan  water.  The  results  are  given  under  (d) 
in  Table  II." 

Birmingham  scicage. — In  Table  III.  A.  is  given  the 
results  of  examination  of  samples  of  Birmingham  settled 
crude  sewage  by  dialysis. 

In  Table  III.  B.  is  given  the  results  of  a  similar  examina- 
tion of  Birmingham  sewage  discharged  during  a  holiday, 
when  most  of  the  works  were  stopped.  The  flow  was 
reduced  about  30  per  cent. 

Birmingham  tank  liquors. — All  the  sewages  on  Table  III. 
mix  together  and  pass  through  the  roughing  tanks,  where 
partial  sedimentation  (four  hours)  and  septic  action  takes 
place.  The  liquor  then  passes  on  to  the  septic  tanks, 
where  it  sojourns  for  an  average  period  of  8J  hours. 

The  results  are  given  in  Table  IV. 

The  septic  liquor  passes  on  to  the  main  conduit,  which 
is  five  miles  long,  and  from  which  the  liquor  is  drawn  off 
at  various  points  on  to  the  land. 

Domestic  sewages. — At  a  point  some  two  miles  from  the 
septic  tanks  2,500,000  galls,  of  the  liquor— in  Table  V. 
designated  "  sedimentation  tank  effluent  " — enter  the 
conduit.  This  Cole  Valley  sewage  is  typical  of  a  fairly 
fresh  domestic  sewage,  as  is  also  the  Hanley  sewage  given 
in  the  same  table. 

Septic  liquor  for  bacteria  beds. — The  Birmingham  septic 
liquor  arriving  at  the  end  of  the  five-mile  conduit  passes 
first  through  a  series  of  silt  tanks,  where  the  suspended 
solids  are  reduced  to  about  8  parts  per  100,000. 

The  results  of  the  examination  of  this  important  liquid 
after  issuing  from  the  silt  tanks  are  given  in  Table  IV. 

Solids  arrested  in  silt  tanks. — The  silt  tank  is  of  the 
shape  of  an  inverted  cone,  and  the  finely  divided  matter 
in  the  septic  liquor  entering  the  tanks  sinks  slowly  to  the 
bottom  during  the  four  hours  required  for  the  passage  of 
the  liquid  through  the  tank. 

The  solid  matter  is  discharged  in  small  quantities  three 
times  daily  from  a  valve  situate  at  the  apex  of  the  inverted 
cone.  It  was  found  that  it  was  necessary  to  empty  the 
tanks  three  times  per  day  in  order  to  prevent  them  from 
acting  as  septic  tanks.  The  number  of  organisms  present 
in  the  liquor  entering  and  leaving  the  tanks  was  estimated 
under  varying  conditions  in  order  to  settle  this  point. 
This  sludge  is  quite  black  in  colour,  has  very  little  smell, 
"  works  "  vigorously,  and  contains  some  45  per  cent, 
of  organic  matter. 

Solids  precipitated  in  bacteria  beds. — Both  the  solids 
accumulating  in  the  top  of  the  bacteria  beds,  and  those 
passing  out  in  suspension  in  the  bacteria  beds'  effluent, 
must  consist  very  largely  of  colloidal  matter  precipitated 
from  the  liquor  passing  on  to  the  bed  in  addition  to  the 
usually  small  quantity  of  sediment  also  present  in  the 
liquor. 

Solids  from  the  top  12  in.   of  a  Percolation   Bed. 

General    characteristics. — The    sludge    adheres    to  the 
particles  of  medium,  filling  up  the  interstices  as  a  black 
slimy  mass.     It  appears  to  be  pulverulent  (in  finely  divided    : 
grains),  but  is  so  finely  divided  for  the  most  part  that  it 


has  a  soapy  feel  in  the  fingers.     It  has,  when  fresh,  the 
faint,  not  unpleasant  odour  of  well-digested  septic  sludge. 

Microscopical  characteristics. — Under  a  magnificatioa 
of  100  diameters,  the  sludge  appears  to  consist  almost 
entirely  of  dark  structureless  matter,  along  with  some 
small  portions  of  organic  matter  in  the  last  stages  of 
disintegration  (cellulose  of  cell-walls  ?).  Many  fine  quartz 
grains  appear  intermixed  with  the  dark  matter. 

Under  magnification  of  650  diameters  the  same  charac- 
teristics were  observed.  Some  particles  of  organic 
matter  showed  fragmentary  cell  structure  (cellulose) ; 
very  few  organisms  of  the  larger  forms  could  be  seen 
(two  spindle-shaped  forms  as  well  as  several  other  forms 
were  observed),  but  the  mass  is  crowded  with  non-motile 
coccus  forms,  whilst  a  much  smaller  number  of  bacteria 
were  observed. 

Chemical  characteristics. — The  sample  under  examina- 
tion was  found  to  contain  42  per  cent,  of  organic  matter. 
On  extraction  with  ether  the  dry  matter  yielded  2*95  per 
cent,  of  ether  extract  having  a  gummy  consistence  and 
very  pungent  smell. 

Solids  passing  out  of  the  Bacteria  Bed  in  Suspension 
in  the  Effluent. 

General  description. — The  sludge,  arrested  by  the 
"separator  tank  "  from  the  effluent,  is  of  very  fine  texture, 
and  has  the  appearance  of  impalpable  slime.  It  is  of  a 
very  dark  brown  colour  when  fresh,  and  has  an  earthy 
smell.  In  wet  bulk  after  a  time  it  sets  up  putrefactive 
decomposition  with  objectionable  smell. 

Microscopical  characteristics. — Under  a  magnification 
of  100  diameters  it  appears  to  consist  almost  entirely  of 
structureless  "  blobs  "  of  dark  matter  interspersed  with 
dead  bodies  of  some  of  the  higher  water  organisms,  and 
many  zooglea. 

Under  a  magnification  of  650  diameters  the  dead 
organisms  appear  to  be  undergoing  disintegration,  their 
cell  walls  being  ruptured.  The  structureless  matter 
above  showed  no  structure  under  the  higher  power,  and 
many  zooglea  were  observed.  The  organisms  were  mostly 
coccus  forms,  and  were  present  in  huge  numbers,  whilst 
some  bacteria  and  rod-like  forms  appeared.  Also  a 
number  of  what  appeared  to  be  rudimentary  filaments 
were  present. 

Chemical  characteristics. — The  dry  matter  was  found  to 
contain  38-31  per  cent,  of  organic  matter  in  the  sample 
under  examination. 

Another  sample  gave  40-6  per  cent,  of  organic  matter, 
19  per  cent,  of  silica,  and  much  iron. 

The  chemical  characteristics  of  these  substances  will 
be  examined  more  fully  later. 

Mechanical  examination. — The  rate  of  fall  of  this  sludge 
in  water  was  determined  with  the  following  results  : — 

Heaviest  (small)  portion  fell  at  rate  of  170  ft.  per  hour. 

Medium  portion  (the  bulk  of  sludge)  fell  21  ft.  per  hour. 

Lightest  particles  fell  at  an  average  rate  of  5-7  ft.  per 
hour. 

Subsequently  the  effluent  was  passed  through  the 
"  separator  tank  "  (an  inverted  cone)  at  varying  rates, 
and  the  limiting  speed  of  upward  flow  consistent  with 
good  sedimentation  was  found  to  be  about  21  ft.  per 
hour. 

It  may  be  remarked  here  that  a  number  of  experiments 
were  made  on  a  fairly  large  scale,  both  by  sedimentation 
and  filtration,  to  ascertain  the  most  efficient  method  of 
arresting  the  suspended  solids  from  the  bacteria  bed 
effluent.  The  Birmingham  separator  tank  has  been 
adopted  as  a  result  of  these  experiments. 

Colloidal  matter  in  land  effluents. — The  colloidal  matter 
usually  present  in  land  effluents  is  very  small  in  quantity 
and  contains  much  mineral  matter.  The  portion  which 
separates  on  standing  consists  largely  of  hydrated  oxide 
of  iron  and  some  silica,  but  the  maximum  amount  so- 
separating  has  not  been  found  to  exceed  (even  in  an 
extreme  case)  3  parts  per  100,000.  The  average  iron 
in  solution  in  Birmingham  land  effluents  when  fres 
sampled  is  0-9  part  per  100,000. 
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The  effluent  from   Field   -  I  particularly    in- 

iting  (nee  Table  VI.).  Thin  effluent  persistently 
gives  ■  copious  ferruginous  deposit. 

In  1901  -in  experiment  was  t ri»-. I  with  this  field,  at  the 
nggwtion  ,if  one  of  ns,  with  a  view  to  preventing  the 
ir. >ii  in  the  sub-soil  from  going  into  solution  in  the  effluent. 
Tlie  lorface  of  the  field  »:is  dressed  with  »a-lr  gas  lime 
at  the  rate  of  50  tons  per  acre,  with  the  intention  of 
increasing  the  basicity  of  the  soil.  The  more  soluble 
constituents  of  the  gas  lime  quickly  disappeared,  but 
although  the  quantity  of  lime  in  the  effluent  was  -cry 
Urge,  the  copious  deposition  of  hydrated  oxide  of  iron 
from  the  effluent  was  arrested  only  for  a  short  time  ; 
some  analyses  of  the  dissolved  matter  present  in  this 
effluent  are  given  below  : — 

Result*  in  parts  per  100,000. 

Dissolved         3  days  after     6  days  after    8    months  after 
matter.  liming  field,     liming  field.         liming  field. 


Te.Oj  +  AI.O,  . 

OaO   

MgO  

Total  solid  matter 


39-2 

40-0 

«-3 

220-0 


31-6 
6-4 
6-5 


Fe  =  2-2 
410  (CaCO,) 
aftr.  9dys.Fe=0'37 
10S-5 


After  four  and  a  half  years  from  time  of  liming  the 
solids  separating  from  the  original  clear  liquid  on  standing 
3o  days  =  Total,  2S  parts  per  100,000;    volatile.  U-o  part. 

Colloids  in  biological  bed  effluent*. — These  effluents 
dly  similar  in  this  respect   to  land  effluents.     (See 
Table  VI .) 

In  Table  VII.  is  given  a  series  of  analyses  of  a  most 
interesting  sewage  containing  enormous  quantities  of 
manufacturing  v. 

The  examination  of  such  a  liquid  by  dialysis  furnishes 
extremely  useful  information. 

Concixsioss. 

1.  The  amount  of  colloidal  matter  in  solution  in  senate 
varies  greatly.  The  chief  sources  from  which  organic 
colloidal  matter  is  derived  are  urine  and  faecal  matter. 
Urine  is  known  to  contain  very  little  relatively  to  its  other 
constituents,  and  our  experiments  demonstrate  that  the 
principal  source  of  soluble  colloids  in  sewage  is  faecal 
matter.  It  is  also  shown  that  the  faecal  matter  passes 
into  pseudo  solution  or  emulsion  by  agitation  with  water, 
and  that  the  amount  usually  taken  up  depends  on  (a) 
the  nature  of  the  other  constituents  of  the  liquor;  (6) 
the  time  of  contact  and  amount  of  agitation  between  the 
water  and  the  faecal  solids. 

The  amount  taken  up  under  any  circumstances  is. 
of  course,  limited.  Old  or  badly  laid  sewers  will  influence 
this  result,  and  an  interesting  point  is  raised  here  with 
respect  to  the  methods  adopted  in  sampling  and  examining 
crude  sewage. 

5  'caking  generally,  domestic  sewage — unless  very 
fresh — will  contain  more  colloidal  matter  than  a  sewage 
containine  much  trades'  waste.  In  the  Hockley  sewage 
(Birmingham)  much  pickling  liquor  is  usually  present 
with  very  little  colloidal  matter;  as  much  as  12  parts  of 
iron  per  100.000  have  been  observed  in  this  sewage. 

We  have  experienced  the  greatest  difficulty  in  inducing 
septic  action  in  a  sewage  containifrg  much  iron  salts. 
Apart  from  any  sterilising  action,  this  effect  seems  to  be 
due  more  to  the  small  amount  of  colloidal  organic  matter 
which  such  a  sewage  is  capable  of  taking  up  in  solution. 

3.  It  is  now  generally  admitted  that  the  efficiency  of 
the  septic  tank  as  a  means  of  destroying  sludge  was  at 
first  greatly  overrated. 

The  highest  published  figures  are  to  the  effect  that  some 
23  per  cent,  of  the  sludge  disappears  in  the  resolving 
chamber ;  but  our  own  observations  make  the  figure 
10  per  cent,  in  our  case.  The  exact  figure  is  probably 
the  result  of  local  and  more  or  less  accidental  conditions. 

Also,  care  should  be  taken  to  discriminate  between 
solid  matter  eliminated  as  gas,  and  solid  matter  which 
merely  passes  into  emulsion  on  account  of  the  agitation 
taking  place  as  a  result  of  the  escape  of  this  g 


4.  Resolution  per  se,  i.e.,  decomposition  of  tl riginal 

solid  sludge  in  a  septic  tank,  must  take  place  for  the  most 
part  after  the  organic   matter  has   pass,-d   into 

for  the  organisms  can  only  sol  on  this  matter  through 
their  enzymes.  The  amount  of  matter  capable  of  pu- 
into  solution  appears  to  be  limited,  so  that  the  amount 
capable  of  bacterial  disintegration  in  a  reasonable  time 
must  be  still  more  limited.  The  efficiency  of  anaerobic 
chambers  where  a  large  surface  is  presented  to  the  di--olved 
colloidal  matter  can.  therefore,  be  more  readily  under- 
stood, 

5.  Our  experiments  support  the  »iew  that  the  amount 
of  dissolved  colloidal  matter  is  increased  by  septic  action. 
(See  figures  in  Table  IV.)* 

(3.  It  appears  to  us,  therefore,  that  where  a  rapid  means 
of  getting  rid  of  sludge  u-ithoul  nuypanct  is  at  hand, 
septic  treatment  is  a  mistake  ;  for  the  colloidal  matter 
taken  up  in  the  septic  tank  is  re-precipitated  in  the  sub- 
sequent treatment  of  the  liquor,  and  is  then  usually  very 
troublesome  to  deal  with. 

7.  In  our  own  case  the  chief  reason  for  continuing  the 
septic  treatment  is  because  by  tins  means  the  immense 
bulk  of  sludge  to  be  dealt  with  on  the  land  can  be  deprived 
of  its  objectionable  smell.  This  deodorising  effect  on 
the  large  scale  operations  was  observed  by  Mr.  J.  D. 
Watson,  Engineer  to  the  Birmingham  Drainage  Board, 
several  years  ago. 

8.  Septic  liquor  from  which  all  visible  suspended  solids 
have  been  removed  by  sedimentation  still  contains  much 
potential  sludge,  as  Dr.  Fowler  has  shown  in  the  case  of 
Manchester  sewage. 

The  following  table  gives  the  amounts  of  matter 
separating  from  various  samples  of  Birmingham  sewages 
and  septic  liquors  (clarified  by  settling)  on  being  allowed 
to  stand  exposed  to  air. 


Parts  per  100.000. 


Hocklev    sewage  (re- 

ceives   much    iron 

7-5 

4-3 

57-5 

IS 

Cole  Vallev  (Birming- 

ham) sedimentation 

tank    effluent   (do- 

mestic)   

6-7 

4-3 

71-8 

7 

Birmingham          (silt 

tank)  septic  liquor 

(mixed  sewages)    .. 

6-7 

4-4 

65-6 

u 

Ditto.         ditto. 

16-0 

— 

— 

— 

Ditto.         ditto. 

12-2 

7-3 

59-9 

24 

Ditto.         ditto. 

140 

8-3 

59-3 

£8 

A  sample  of  the  strong  solution  of  faecal  matter  (see  (a) 
Table  I.)  was  diluted  (1:9)  and  allowed  to  stand  for 
six  weeks.  The  liquor  deposited  9-1  parts  per  100,000 
of  solid  matter  which  contained  86-4  per  cent,  of  organic 
matter.  The  supernatant  liquor  was  no  longer  opaque, 
but  was  still  opalescent,  and  had  lost  its  disagreeable 
odour. 

9.  The  matter  which  separates  on  allowing  a  clear 
sample  of  septic  liquor  to  stand  is  insoluble,  has  only  a 
faint  odour,  is  extremely  stable,  and  even  when  incubated 
with  water  under  most  favourable  circumstances  decom- 
poses with  extreme  slowness.  These  properties  sharply 
distinguish  this  matter  from  the  original  sewage  sludge. 

10.  One  of  the  chief  functions  of  any  process  of  puri- 
fication of  the  clarified  sewage  liquor  is  the  removal  of 
the  potential  sludge  which  it  still  contains.  Where  the 
liquor  is  treated  on  good  land,  only  a  trace  of  this  matter 
is  left  in  the  effluent,  and  the  same  applies  to  effluents 
from  efficient  bacteria  beds. 

But  whereas  the  land  retains  the  whole  of  the  solids 
in  a  condition  requiring  little  further  manipulation,  this 

•  Xote. — Owing  to  the  easy  liability  of  the  "  Albuminoid 
Ammonia  "  figure  to  error  in  these  comparisons,  this  estimation  is 
not  regarded  by  us  as  being  so  reliable  for  this  purpose. 
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matter  passes  out  in  part  in  suspension  in  the  bacteria  bed 
effluent,  but  a  large  part  remains  in  the  bacteria  bed. 
From  time  to  time  this  matter  must  either  be  flushed 
out  of  the  bed,  or  the  medium  must  be  dug  out  and  washed. 
At  Birmingham  the  open  tile  floors  of  the  percolation  beds 
permit  of  each  bed  being  easily  flushed,  whereby  the  solids 
accumulating  are  washed  out  of  the  bed. 

.Such  flushings  are  passed  through  the  same  tank  as 
the  ordinary  effluent  from  the  bacteria  bed.  This  tank, 
known  as  the  "  Birmingham  Separator  Tank,"  consists 
of  a  chamber  of  the  shape  of  an  inverted  pyramid  with  a 
sump  and  exit  pipe  at  the  apex.  The  sludge  accumulating 
is  discharged  on  to  the  land.  By  this  means  the  suspended 
solids  are  reduced  to  a  little  over  1  part  per  100,000,  and 
this  method  in  common  with  land  treatment  ensures 
that  the  whole  of  the  sludge  is  arrested  from  the  various 
effluents. 

Xotc. — The  conflicting  statements  which  are  frequently 
made  with  respect  to  the  rate  at  which  bacteria  beds 
tend  to  choke,  are  probably  due  to  the  varying  proportions 
of  colloidal  solids  (i.e.,  potential  sludge)  present  in  different 
sewage  liquors.  How  much  of  the  sludge  arrested  in 
the  bed  is  destroyed  by  bacterial  action  remains  to  be 
determined. 


11.  Our  observations  on  the  rate  of  disappearance  of 
sludge  are  to  the  effect  that  even  under  very  favourable 
circumstances  it  disappears  for  the  most  part  with  extreme 
slowness.  Unless  it  is  broken  up  and  spread  out  in  very 
t li in  layers  it  may  remain  apparently  unaltered  for  years. 
Wherever  it  is  kept  in  bulk  it  will  remain  for  indefinite 
periods. 

12.  Iron  appears  to  play  a  peculiar  and  most  important 
part  in  the  phenomena  discussed  above. 

Iron  (Fel  in  solution  in  Birmingham 

crude  sewage 0-24  parts  per  100,000. 

Iron  (Fe)  in  solution  in  Birmingham 

septic  tank  effluent 0-46      „       „  „ 

Iron  (Fe)  in  solution  in  Birmingham 

land  effluent   0-96     „       „ 

The  form  in  which  the  iron  is  present  seems  to  determine 
whether  it  assists  or  retards  the  operations.  This  matter, 
however,  requires  further  investigation. 

In  conclusion,  we  wish  to  express  our  thanks  to  Mr. 
J.  D.  Watson  for  his  permission  to  use  these  results,  and 
for  much  valuable  information  supplied. 
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Examination  of  Faces. 
Table  I. 
analytical  figures  expressed  in  parts  per  100.000. 

Nature  of  sample. 

Dissolved 
solids. 

Percentage 

of 

solid 

colloids. 

Albumi-    [Percentage 

Oxygen  absorbed. 

Percentage  Percentage 

of                  of 

colloids         colloids 

on  4  hrs.      on  3  mins. 

test.              test. 

Percentage 

of 

permanent 

colloids. 

ammonia. 

albuminous 
colloids. 

4  hrs. 

3  mins. 

Faecal  liquor- 

— 

— 

— 

—  50-30 

—  1-90 

— 

92-7 

— 

Faecal  liquor — 

(&)  Outside 

— 

— 



— 

—  2-40 

—  0-18 

— 

86-2 

_ 

Faecal  liquor — 

25-0 
6-5 

58-1 



~ 

7-14      i          4-04 
0-97                0-74 

76-1 

69-0 

86-2 

Faecal  liquor — 

(tf)  Outside 

71-0 
40-0 

27-9 

2-48 
0-73 

54-5 

16-67                6-38 
6-22                2-44 

45-7 

44-7 

Faecal  liquor- 

73-5 
37-0 

33-0 

2-75 
0-74 

57-6 

20-56               7-08 
7-08               3-14 

48-8 

38-5 

54-8 

Faecal  liquor — 

(/)   Outside   

137-5 
49-0 

47-8 

4-50 
0-62 

75-8 

32-92             12-92 
6-67               3-00 

66-S 

61-8 

68-9 

Examination  of     Urine. 
Table  IL 

Nature  of  sample. 

Dissolved 
solids. 

Percentage 

of 

solid 

colloids. 

Albumi-     Percentage 

noid                of 
ammonia,  albuminous 
colloids. 

Oxygen  absorbed. 

Percentage 

of 

colloids 

on  4  lirs. 

Percentage 

of 

colloids 

on  3  mins. 

Percentage 

of 

permanent 

colloids. 

4  hrs. 

3  mins. 

Diluted  urine — 

(a)  Outside 

289-0 
267-0 

3-96 

11-15 

? 

35-20                 7-70 
29-40                5-60 

8-98 

15-8 

7-2 

Diluted  urine — 

(b)  Outside 

76-0 
63-5 

8-96 

1-43 
0-84 

26-0 

7-93 
6-10 

2-11 
1-30 

13-0 

23-7 

9-6 

Old  urine,  diluted — 

48-0 
35-0 

15-7 

2-05 
1-58 

13-0 

13-10 
6-25 

2-13 
1-33 

35-4 

23-1 

38-1 

Pan  liquor,  diluted — 

{d)  Outside 

113-0 
77-5 

186 

1-72 
0-72 

41-0 

15-69 
6-39 

6-73 

2-44 

42-1 

46-8 

38-8 
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IIIa. 


Nature  i>i  sample 


Percentage 
Dissolved  "■ 

solids 

colli 


Albumi-     Percentage 

uold  "i         

ammoni  i     ilbmnlnom 

colloids.         4  lir*. 


ol 
colloids 

on  *  lir». 


ol 

permanent 
on  3  mini 


j    -.wage — 

(]    ( lutaide  

Inside   


98-5 
Bl-0 


ii.  i- 
0-20 


41-2 


2-85 


2-7" 
0-68 


Villi'  V     Sew 

italde  

Inside     


78-0 

ivj.;, 


2- 66 
1-91 


j;.  —  —  1-91       ; 

tfots.— Chiefly  d  ige,  with  varying  manufacturing  waste. 


16-4 


i    i  lutaide 
Inside 


5-41 
:i-37 


[t    Outside  . . . 
Inside 


93-5 
56-0 


f>87 
0-21 


11-04 

5-911 


4-33 

7:t 


:;ii-  ; 


22-6 


Sole. — Contains  varying  quantities  ol  tar  products  and  other  manufacturing  waste. 


Settled  Hockley  sewage — 

(11    Outside    

inside     


3-51 
2-05 


Settled  Hockley  sewage — 

(21   Outside    

Inside     


68-5 
66-5 


0-74 

n-47 


-74 
8-41 


2-21 


1-9 


11-2  nil. 


I  Hockley  - 

i  lutaide  

Inside      


65-5  6-28  2-05 

57-11  BM  —  5-20  1-50  B 

X<ite. — Contains  varying  proportions  of  waste  iron  pickling  liquors.  Ac. 


Sole. — Contains   mixed   manufacturing   refuse. 


Settled  Aston  si-wage — 

66-0 
56-0 

8-2 

1-17 
0-58 

33-8 

9-53 
7-11 

2-63 
1-47 

14-6 

-- 

10-0 

Settled  Aston  sewage — 

Outside   

Inside      

64-0 
48-5 

13-8 

0-91 
0-66 

15-9 

7-42 
4-61 

2-33 
1-02 

23-4 

39-1 

17-3 

Birmingham  Crude  Seicaye. 

Table  IIId. 
ManufactiiriiiL'  refuse  absent. 


Nature  of  sample. 

Dissolved 
solids. 

Percentage) 
of 

solid 

colloids. 

Albumi- 
noid 

ammonia. 

Percentage 

of 

albuminous 

colloids. 

Oxygen  i 
4  hrs. 

ibsorbed. 
3  mins. 

Percentage  Percentage 

oi                 i  il 

colloids         colloids 

on  4  hrs.      on  3  nuns. 

Percentage 

of 

permanent 

colloids. 

Settled  Saltley  sewage — 
( lutside    

44-5 
300 

19-5 

— 

- 

6-35 
8-18 

1-84 
0-91 

32-2 

34-9 

33-0 

1   Rea  sewage — 

47-0 
27-5 

26-2 

_ 

4-7:S 
1-55 

1-84 

0-51 

50-8 

56-6 

47-1 

Settled  Hockley  sewage — 

outside    

Inside 

58-5 
32-5 

23-6 

z 

— 

6-49 

2-16 

1-98 
0-51 

50-1 

59-1 

46-4 

Settled  Aston  sewage — 

Outside    

Inside 

48-0 
28-0 

26-3 

— 

- 

5-41 
1-35 

1-49 

0-72 

60-1 

34-8 

72-3 

Settled      roughing      tank 
effluent — 

Outside    

Inside 

50-5 
30-5 

24-7 

Tank 

Liquors. 

5-07 
1-42 

2-25 

56-2 

Settled  septic  tank  effluent— 

outside 

Inside 

48-5 

33-0 

19-0 

— 

— 

5-34 
1-69 

2-25 

51-9 

—                   — 

Settled  silt  tank  effluent — 

Outside    

Inside 

55-5 

43-0 

21-3 

— 

— 

5-74 
3-04 

2-51 
1-44 

30-3 

27-1                33-3 
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B 

rmiuyhnm  Tank  Liquors. 
Table  IV. 

Nature  of  sample. 

Dissolved 
solids. 

Percentage 

of 

solid 

colloids. 

Albumi- 
noid 
ammonia. 

Percentage 
of 

albuminous 
colloids. 

Oxygen 

absorbed. 

Percentage 

of 

colloids 

on  4  hrs. 

Percentage 

of 

colloids 

on  3  mins. 

Percentage 

of 

permanent 

colloids. 

4  hrs. 

3  mins. 

Soughing  tank  effluent — 
(1)  Outside   

56-0 
46-0 

9-8 

0-68 
0-46 

19-8 

6-08 
4-92 

1-83 
1-00 

12-6 

29-3 

6-6 

Septic  tank  effluent — 

(1)  Outside 

52-0 
40-0 

13-0 

0-56 
0-40 

16-7 

4-90 
3-53 

1-80 
1-35 

16-3 

14-3 

17-4 

Roughing  tank  effluent — 
(2|  Outside   

80-5 
69-0 

7-7 

0-60 
0-44 

15-4 

8-71 
6-91 

3-41 
2-61 

11-5 

13-3 

10-4 

Septic  tank  effluent — 

(2)  Outside   

80-5 
63-0 

12-2 

0-67 
0-40 

25-2 

7-98 
5-73 

3-12 
1-99 

16-4 

22-1    . 

12-7 

Roughing  tank  effluent — 
(3)  Outside   

42-5 
27-5 

21-4 

0-33 
0-17 

32-0 

3-88 
1-76 

1-45 
0-79 

37-6 

29-5 

42-9 

Septic  tank  effluent — 

52-0 
36-5 

17-5 

0-39 
0-16 

41-8 

5-03 
2-50 

1-81 
0-90 

33-6 

33-6 

33-6 

Silt  tank  effluent — 

(1)  Outside  

56-0 
45-0 

10-9 

n-49 

0-30 

24-1 

5-43 
3-35 

2-06 
1-27 

23-7 

23-7 

23-7 

Silt  tank  effluent— 

(2)  Outside   

61-0 
47-5 

12-4 

0-48 
0-24 

32-7 

5-34 
3-71 

1-93 
1-31 

18-0 

19-1 

17-4 

Silt  tank  effluent — 

(3)  Outside  

58-5 
49-0 

8-8 

0-48 
0-26 

29-7 

4-93 
3-23 

2-05 
1-33 

20-8 

21-3 

20-5 

Silt  tank  effluent — 

(4)  Outside  

57-5 
49-0 

8-0 

— 

— 

4-26 
3-05 

1-78 
1-28 

16-6 

16-5 

16-7 

Silt  tank  effluent — 

53-0 
43-5 

10-9 

— 

3-89 
3-00 

1-70 
1-43 

13-1 

8-6 

16-8 

Silt  tank  effluent — 

(6)  Outside   

— 

— 

5-47 
2-81 

2-32 
1-37 

32-1 

25-7 

37-2 

Table  V. 
Cole  Valley  (Birmingham)  Sewage  (Domestic). 


Nature  of  sample. 

Dissolved 
solids. 

Percentage 

of 

solid 

colloids. 

Albumi- 
noid 
ammonia. 

Pereentase 

of 

albuminous 

colloids. 

Oxygen  absorbed. 
4  hrs.    '    3  mins. 

Percentage 

of 

colloids 

on  4  hrs. 

Percentage 

of 

colloids 

on  3  mins. 

Percentage 

of 

permanent 

colloids. 

Settled  crude  sewage — 

46-5 
28-0 

24-8 

— 

2-92 
1-37 

0-77 
0-29 

36-1 

45-3 

33-1 

Settled  sewage  after  screen- 
ing- 

395 
25-5 

21-5 

— 

— 

2-79 
1-21 

0-80 
0-31 

39-5 

43-8 

37-8 

Settled  tank  (sedimentation) 
effluent — 

39-0 
27-0 

18-2 

— 

— 

2-82 
1-25 

0-83 
0-31 

38-6 

45-6 

35-8 

Sole. — Sediment  precipitated  after  standing  7  days.     Total,  6-7.     Organic,  4-8. 
Hanley  Sewage  (Domestic). 


Settled  crude  sewage — 

Outside    

Inside 


0-53 
0-07 


76-7 


3-95 
1-75 


1-55 
0-66 


38-6 


40-3 


37-5 


Settled  septic  liquor — 

Outside    

Inside    


0-53 
0-05 


82-8 


1-63 
0-67 


0-66 
0-51 


41-7 


12-8 


Sole. — Sediment  precipitated  after  standing  14  days.     Total,  5-8.     Organic,  3-4. 
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Tabu     \ I 

I. in. I  Kill,; 


Hatnre  of  lample 

SOlld». 

Pi  rcentagi 
■olid 

Alblllui- 
DOld 

ammonia 

Percentage 
albmnlnooi 

Oxygen  absorbed. 

Pi  n  •  ntagi    Pi  i 
..I                   ol 
collolda        collolda 

on  J  lir-.       ..ii  9  mini 

permanent 
collolda. 

4  hrs. 

3   nun- 

Castle  Br.miwi.il  effluent— 

— 

— 

1-19      !         0-49 
0-80              0-49 

i9-e 

nil. 

38-0 

Mmwurtli  effluent — 

Outside    

440 
38-5 

6-7 

n-is 
0-07 

440 

1-49          1    0-51 
0-93              0-81 

23-1 

24-4 

12-5 

•  Irton  effluent — 
Outalde    

40-5 
35-5 

0-6 

— 

— 

1-03                 0-34 
0-58 

27-9 

8-2 

42-2 

OBrdwarth  Diluent — 

1-55 
MS 

0-56 
0-56 

15-7 

nil. 

2«-9 

Held  29.  cast  half— 

Outside    —                                   — 

0-92 
0-63 

0-50 
0-81 

18-7 

21-0 

]  1-5 

Field  29.  weat  half- 
Inside       1         —                                      — 

101 
0-95 

0-50 
0-38      I 

5-9 

13-6 

Hi/. 

Pcrcolatimi  Bed  Effluents. 


Bed  A  efflueut- 
-ide    .. 


1-63 
1-05 


0-64 
0-59 


21-6 


Bed  E  effluent — 

51-5 
42-5 

4-0 

=                    - 

l-4« 
0-98 

— 

19-7 

— 

— 

lied  No.  4  effluent — 

— 

— 

z          — 

1-67 
1-24 

0-91 
0-59 

14-8 

21-3 

7-8 

Bed  Xo.  5  effluent — 

— 

— 

2-80 

1-91 

1-05 

M-.-il 

9-3 

13-8 

5-7 

Table  VII. 
X  Sewage  and  Effluents. 

Xature  of  sample. 


Percentage 
Dissolved  of 

solids.  solid 

colloids. 


Albumi-     Percentage 

noid  of         '• 

ammonia,  albuminous 
colloids. 


Oxygen  absorbed. 


4  hrs. 


Percentage  Percentage  Percentage 
of                  of  of 

colloids         colloids  permanent 
on  4  hrs.     on  3  mins.     colloids. 


d  crude  sewage — 

Outside    

Inside       


89-0 
76-0 


0-73 
0-58 


11-5 


22-74  11-01 

20-26  9-95 


5-8 


51  6-4 


Settled    precipitation    tank 
effluent — 

side   

Inside      


133-0 
120-0 


5-1 


1-49 
0-92 


23-6 


32-54  17-88 

30-40  17-77 


3-0  0-25 


Ditto  from  1st  contact  bed — 

Outside    

Inside       


121-0 

117-0 


1-7 


Ditto  from  2nd  contact  bed- 
Outside    

Inside      


114-0 
106-5 


17-23 
15.69 


11-30 
10-39 


4-7  4-2 


7-06 
6-49 


3-9  ™l      ',        18-8 

X  Sewage  after  Septic  Treatment  and  Contact  Bah. 


4-2 


Settled  septic  liquor — 

Outside    

Inside    

106-5 
95-5 

5-4 

1-25 

1-10 

6-4 

19-47 
17-70 

12-58 
11-95 

4-8                   2 

6                   9-0 

Ditto  after  1st  contact- 
Outside    

Inside      


98-0 
88-0 


5-4 


12-::2 
10-80 


'•mi 
•00 


6-6  nil.  16-7 


Ditto   after    2nd    contact- 


Outside    

96-5 
92-5 

2-1 

— 

— 

4. 14 
3-52 

— 

13-7 

— 

Inside       .... 

— 

Ditto  after  3rd  contact — 

Outside    

Inside      

96-0 
92-5 

1-9 

0-31 
0-18 

26-5 

2-40 
1-72 

1-14 
0-86 

16-5 

14-0 

18-9 

Sote. — Chlorine  in  above  samples  over  50  parts  per  100,000. 
i  N-    in  septic  liquor,  7-00  parts  per  100.000. 
CXS.  in  3rd  contact.  0-55  parts  per  100,000. 
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Discussion-. 

Mr.  C.  <:.  Matthews  understood  that  the  liquor 
remained  eight  and  a  half  hours  in  the  septic  tank  :  was 
that  a  matter  of  convenience,  or  was  it  the  time  that  gave 
the  best  results  '.' 

Mr.  O'Shaughxessy  said  it  was  a  matter  of  convenience. 

Mr.  Matthews,  continuing,  asked  whether,  in  the  case 
of  an  effluent  from  bacteriological  beds  which  required  a 
further  sedimentation,  it  would  not  be  possible  to  make 
the  bacteriological  beds  in  such  a  way  that  filtration 
would  be  efficient  enough  to  provide  an  effluent  that  did 
not  require  another  sedimentation  and  separation. 

Mr.  J.  T.  Wood  asked  if  the  percentage  of  colloids 
was  really  per  100  grins,  of  sewage  V 

Mr.  O'Shaughnessy  :  No.  The  percentage  was  on 
100  grms.  of  the  dissolved  matter  in  the  sewage. 

Mr.  Wood  said  the  whole  question  of  colloids  was  a  very- 
important  one.  The  general  impression  was  that  there 
was  no  sharp  difference  between  colloids  and  crystalloids 
except  one  of  degree.  Had  Mr.  O'Shaughnessy  read  a 
very  important  paper  by  Zsigmondy.  who  proposed  a 
classifying  test  for  colloids  which  depended  on  the  action 
of  the  colloids  on  a  solution  of  metallic  gold  (this  J.. 
1902,  192)  ?     Zsigmondy  was  still  working  on  the  subject. 

Mr.  O'Shaughnessy  said  that  he  had  not  tested  it  in 
that  way. 

Mr.  S.  F.  Burford  said  that  although  the  septic  tank 
had  not  fulfilled  the  expectations  held  out — that  it  was 
a  universal  solvent — it  certainly  was  a  most  useful  pre- 
liminary treatment  in  that  it  produced  a  uniform  liquor 
from  a  sewage  varying  in  flow  and  character. 

Mr.  J.  Goldtng  asked  whether  the  iron  could  in  any 
way  be  dealt  with.  In  Lincolnshire  the  drains  were  often 
blocked  up  with  it.  He  was  very  much  interested  to 
hear  about  the  application  of  gas  lime. 

Mr.  J.  O'Sullivan  said  that  the  authors  had  referred 
to  the  size  of  the  material  used  in  the  septic  tank.  Was 
it  coke  ? 

Mr.  O'Shaugksessy  replied  that  it  was  so  in  some  of  the 
filter  beds. 

Mr.  0'Sulltva>",  continuing,  said  that  the  amount  of 
septic  change  must  depend  upon  the  surface  area  of  the 
medium. 

The  Chairman  (Mr.  J.  M.  C.  Paton)  asked  what  amount 
of  sediment,  say  per  million  gallons,  was  left  finally  to 
be  dealt  with  ?  When  bacteria  beds  first  became  the 
fashion,  it  was  said  there  would  be  absolutely  no  sludge 
left  to  be  dealt  with,  but  now  in  many  places  the  sludge 
question  had  become  a  very  important  one. 

Mr.  F.  E.  Lott  asked  if  in  cases  of  excessive  amount  of 
iron  in  the  soil  the  colloidal  matter  in  the  effluent  was 
mainly  organic,  and  whether  it  was  usually  precipitated 
before  it  was  discharged  from  the  land  drains.  In 
connection  with  the  silt  tank,  the  sludge  had  been  referred 
to  as  "  working  vigorously  and  without  smell."  Did  that 
vigorous  working  continue  on  exposure,  and  was  there 
still  no  smell,  or  did  further  oxidation  produce  a  more 
objectionable  smell  ? 

Mr.  O'Shaughnessy,  in  reply  to  Mr.  C.  G.  Matthews, 
said  that  in  the  course  of  time  even  the  best  bacteria 
beds  tended  to  become  choked  and  useless,  and  had  to  be 
stopped  and  cleaned  out.  unless  provision  were  made  for 
self-cleansing.  He  was  grateful  to  Mr.  Wood  for  his 
reference  to  Zsigmondy's  work  ;  he  would  take  advantage 
of  it.  While  admitting  that  the  septic  tank  provided  a 
means  of  mixing  the  sewage  and  rendering  the  flow 
uniform,  the  amount  of  sludge  which  it  was  said  the 
septic  tank  would  destroy  was  at  first  altogether  over- 
stated. In  reply  to  Mr.  F.  E.  Lott,  who  asked  if,  in  the 
case  of  excessive  iron  in  some  sub-soils,  the  colloid  matter 
in  the  effluent  was  chieflv  organic,  it  was  almost  com- 
pletely retained  in  the  soil,  and  the  colloid  matter  which 
passed  out  from  such  a  sub-soil  contained  but  a  trace  of 


organic  matter.  In  the  case  given,  the  organic  matter 
was  only  0-05  parts  per  100.000.  Mr.  Golding  had  asked 
if  this  precipitate  in  the  land  effluent  could  be  kept  from 
choking  drains.  The  colloid  matter  itself  would  not 
choke  the  drains,  but  there  was  choking  from  another 
cause.  An  effluent  furnished  an  excellent  pabulum  for 
the  growth  of  certain  organisms,  iron  bacteria  chiefly, 
which  had  not,  to  his  knowledge,  been  elaborately  in- 
vestigated, but  the  cost  of  removing  them  was  considerable. 
They  could  not  be  eliminated,  and  the  only  means  of 
preventing  the  land  drains  from  being  completely  choked 
on  account  of  the  growth  of  these  organisms  was  to  tiu.-h 
them  out  two  or  three  timesu  week.  Provision  was  made 
for  flushing  them  by  putting  stops  in  the  manhole,  and 
allowing  the  excessive  quantity  of  water,  which  in  this  case 
accumulated  rapidly  to  head  up.  The  suspended  matter  is 
afterwards  screened  out  of  the  effluent.  With  regard  to- 
the  size  of  the  medium  in  the  beds,  the  cost  of  experi- 
menting on  a  large  scale  was  so  prohibitive  that  it  had  not 
been  done  exhaustively.  It  was  not  safe  to  dogmatise 
as  to  the  best  size  of  the  medium,  in  the  absence  of  more 
substantial  evidence  than  was  available  at  present.  The 
amount  of  solid  coming  out  of  any  particular  bacteria 
bed  varied  greatly.  It  might  be  only  a  mere  trace. 
The  effluent,  especially  when  beginning  to  use  a  bed, 
might  be  as  clear  as  tap  water.  That  was  because  the 
suspended  matter,  the  colloidal  matter  chiefly,  was  being 
held  up  in  the  bed.  A  rough  sort  of  equilibrium  wa9 
established  after  some  time.  The  suspended  matter 
increased  until  it  reached  in  some  cases  from  10  to  20  parts 
per  100.000.  After  that  had  passed  through  this  separator 
tank,  the  suspended  matter  was  less  than  two  parts  per 
100,000. 


Liverpool  Section. 


Meeting  h-.ld  at  tin  University,  on  Wednesday.  February  14, 
1906. 


MR.    EUSTACE    CAREY    IS    THE    CHAIR. 


THE 


VOLUME-EX  PANSIOX 
CEMENT. 


OF    PORTLAND 


BY    F.    G.    DONXAN    AND    J.    T.    BARKER. 


{From  the  Muspratt  Laboratory  of  Physical  and  Electro- 
chemistry, University  of  Liverpool.) 

Introduction. — The  examination  of  Portland  cement  for 
volume-stability  or  soundness  involves  two  points. 
(a),  the  method  of  measuring  the  expansion,  (6),  the 
conditions  to  which  the  cement  is  subjected.  With  regard 
to  the  first  point,  most  specifications  for  cement  have, 
until  quite  recently,  only  required  the  crude  "  pat  "  test. 
which  consists  in  observing  the  behaviour  of  a  thin-edged 
pat  of  cement  when  exposed  to  a  damp  atmosphere  at 
ordinary  temperatures  for  varying  periods  of  time  (usually 
a  week  to  28  days).  This  still  forms  the  German  "  normal" 
test.)1)  More  or  less  accurate  methods  of  measuring  the 
linear  expansion  of  cylindrical  blocks  or  slabs  of  cement 
have,  however,  been  in  existence  for  a  long  time.  Writing 
in  1893,  I.e  Chatelier(2)  stated  that  Durand-Clayc  and 
Debray  had  for  a  long  time  employed  a  lever  arrange- 
ment for  measuring  the  expansion  of  long  rods  of  cement. 
In  the  same  place  Le  Chatelier  describes  his  own  arrange- 
ment of  split-cylinder  and  lever-fork.  This  apparatus 
does  net,  however,  measure  linear  expansions  directly. 
For  this  purpose  Bauschinger(3)  has  devised  a  somewhat 
elaborate  apparatus,  consisting  essentially  of  a  multiplying 
lever  with  compensating  screw  and  divided  circle.  Quite 
recently.  Martens(*)has  described  a  much  simpler  a  pparatus 
in  which  the  principle  of  multiplying  lever  is  also  employed. 
The    Engineering    Standards  Committee(5)   adopted    in 
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f..t  employment  iu  the  British  Standard  Specification  for 
Portland  cement.     The\  have  also  adopted  Le  dial 
method  "t  allowing  the  cement  to  set  for  24  hour 

ii.l  then  heating  it  in  boiling  water  foi    <is 
1  In-  brings  "ii>-  to  the  second  ol  the  two  points  r< 
beginning,  namely,  the  method  of  treatii 
I  ■  rioiti  for  the  expansion  test.     With  reg  ml  to  this  point, 
.  been,  and  doubtless  still  is.  considerable  di' 
m.      Le  Chatelier's  method  of  heating  the  cement 
:n  boiling  water  foi   -i\   hour-  n  is  based  on  the  results 
ex]>erimental  research  on  the  nature  and  beha\  iour 
.•!  hydraulic  cerocnts.(8)     Like  other  chemical   n 
the  hydration  of  lime  and  magnesia  is  greatly  accelerated 
hv    ri-f    of    temperature,     Anj     free    lime    or    magnesia 
ooourring  in  a  badly  manufactured  cement  only  hydrates 
i\     temperatures,    owing    to    the    high 
iture  to  "huh  it   has  been  heated  in  the  cemenl 
.  ,.[.      It    this   hydration    occurs   in   the   set   cement    oi 
.   it   will  cause   expansion   (and   sometimes 

the  solid  mass,  this  expansion  being 
doe,  u.it  so  much  !'■  any  intrinsic  increase  ol  < 
.is  t.i  the  expansive  force  of  crystallisation.  The  object, 
therefore,  of  the  six  hours'  boiling  is  to  ascertain  the  pi 
maximum  of  expansion  due  to  these  causes.  The  results 
i  h\  le  Chatelier  have  been  confirmed  by  the 
exhaustive  experiments  made  by  Tetmajer,(7)  whrch 
that  tic  "accelerated"  test  (i.e.,  in  boiling 
water:  is  necessary.  It  must  be  stated,  however,  that 
the  Committee  appointed  by  the  Union  of  German  Port- 
land Cement  Manufacturers  arrived  at  a  different  eon- 
9)  According  to  their  report,  the  ordinary  pat 
test  is  sufficient.  Besides  the  method  of  heating  in  boiling 
water  (method  of  Le  Chatelier  and  Miehaelis).  there 
i  rial  other  accelerated  tests  which  need  not  be  enumerated 
hare,(») 

The   present    investigation   arose   out   of   some   experi- 
ments made  to  test  the  volume-stability  of  the  Portland 
cement    used    in    building    the   Muspratt    Laboratory   of 
I  Chemistry  of  the  University  of  Liverpool.     For 
this   purpose,   the   Le   Chatolier   apparatus   was   at   first 
employed,   but  it  seemed  desirable  to  devise  some  more 
ate  and  at  the  same  time  simple  method  of  measuring 
the   expansion    produced.     The   idea    naturally   occurred 
that    the   most    advantageous    method    would   consist    in 
Suring    the    total    volume-expansion    by    some    simple 
form  of  dilatonieter.      Having  devised  a  suitable  apparatus. 
1    different   samples   of   English   and   Continental 
Portland  cement  were  obtained  from  the  manufacturers 
or  their   agent-.     These    samples    were    all   described   as 
being  tit  and  ready  for  use,  and  were  not  subjected  to  any 
preliminary    process    of    aeration.     The    chief    object    in 
making   these  experiments  was  to  ascertain  the  maximum 
volume-expansion  exhibited  by  a  large  number  of  ordin- 
arily used  cement.-  when  exposed  to  boiling  water,  in  the 
hope  of  obtaining  thereby  a   standard  test-value,  which 
would  apply  to  the  majority  of  well  manufactured "enients. 
in  cases,  comparison  tests  were  made  with  the  Le 
iter  apparatus,   in  order  to  calibrate  the  latter  by 
:ung    reduction-factors     wherewith     to    convert     its 
readings    to    true    linear    or    volume-expansions.     In    all 
i  cases    duplicate  bars  of  cement  were  allowed  to  remain 
iter  at  ordinary  room  temperature  for  considerable 
periods  ot  time,   in  order  to  compare  the  hot  and  cold 
!  rater  tests. 

Apparatus  and  method  of  i  nl. — The  volume- 

diiatomcter   employed   is  shown  in  Fig.  1.      Ii    is   mole 
entirely  of  glass,  and   consists  of  an  upper  portion. 

Inch  is  sealed  the  capillary  tube.  (6).  By  means  of  a 
well-ground  joint,  the  upper  part  can  be  securely  attached 
to  the  lower  portion,  (c!.  which  consists  of  a  cylindrical 
ssel,  to  the  lower  end  of  which  is  sealed  the  tube  and 
UMU  glass  tap,  (d).  Bv  employing  a  good  vacuum- 
such  as  the  well-known  mixture  of  vaseline. 
paraffin  wax.  and  rubber,  the  joint  between  the  upper 
and  lower  portions  can  be  made  perfectly  ail 
t>»ing  to  the  porosity  of  the  cement,  it  is  necessary  to 
use  mercury  as  the  dilatometric  rhiid.  It  might  be  possible 
to  employ  other  liquids,  such  as  dry  mineral  or  vegetable 
eils.  but  no  experiments  have  been  made  in  that  direction 
i  ■  ing  to  the  undoubted  advantages  possessed  by  mercury. 


The  apparatus  is  used  as  a  weight-dilatometer.  The 
capillary  tube,  (6),  is  attached  by  thick-walled  pressure- 
tubing  to  a  water-pump  and  the  apparatus  exhausted. 
The  tap,  (d),  is  then  opened,  and  mercury  allowed  to 
till  the  apparatus  to  a  mark  made  on  the  vertical  stem 
of  the  upper  capillary  tube.  In  order  to  avoid  the 
changes  of  volume  of  the  glass  vessel  due  to  considerable 
differences  of  pressure,  the  mercury  is  first  allowed  to 
rise  to  a  point  somewhat  above  the  fixed  mark,  the  tap, 
(d),  is  then  closed,  and  air  admitted  to  the  upper  capillary. 
It  is  then  easy  to  run  out  mercury  until  it  falls  to  the 
mark.  The  mercury  in  the  stem  of  the  lower  tube  below 
the  tap  having  been  removed. (10)  the  apparatus  is  dis- 
connected from  the  pump,  and  the  mercury  tilling  it  from 
the  tap,  (d),  to  the  mark  is  run  out  into  a  porcelain  dish 
and  weighed.  In  this  way  the  inner  volume  of  the 
apparatus,  expressed  as  a  weight  of  mercury  (about 
1000  grms.).  is  obtained.  The  two  halves  of  the  apparatus 
are  now  disconnected,  and  the  cylindrical  test-bar  of 
cement  inserted  into  the  lower  half.  The  cylinder  of 
eement  was  prepared  by  working  the  cement  on  a  glazed 
fireclay  slab  with  just  enough  water  to  form  a  plastic 
mass.  The  mixture  was  worked  with  a  trowel  for  several 
minutes,  and  then  introduced  into  a  thin  glass  test-tube 
of  the  proper  size  (about  1  in.  diameter),  care  being  taken 
to  remove  air-bubbles  and  to  obtain  a  compact  I 
Although  the  different  masses  were  not  tested  specially 
for  equal  plasticity,  it  was  found  that  the  amount  of 
water  could  be  gauged  so  accurately,  that  in  different 
experiments  with  the  same  cement  trie  amounts  of  water 
used  did  not  differ  by  more  than  !  per  cent.  The  cement 
having  been  allowed  to  set  hard  for  24  hours,  the  thin 
glass  walls  of  the  tube  were  chipped  off  and  the  cement 
cylinder  cut  to  the  size  required.  The  volume  of  the  bar 
was  then  ascertained  by  inserting  in  the  apparatus  as 
described,  connecting  with  the  pump,  exhausting,  and 
then  admitting  mercury  slowly  through  the  tap,  (d). 
During  this  process  bubbles  of  air  appear  at  the  surface 
of  the  bar.  These  must  be  removed,  as  much  as  possible 
by  tapping.  It  was  found  best  to  admit  the  mercury 
until  it  had  about  half  rilled  the  upper  portion  of  the 
apparatus,  to  then  close  the  tap.  id),  and  exhaust  again. 
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-fairlv  completely.  On  now  admitting  air  from  the  top 
an\  remaining  air  is  driven  into  the  pores  of  the  cement. 
Sufficient  suction  is  then  finally  applied  to  bring  the 
mercury  to  the  mark  on  the  capillary,  as  described 
previously.  The  mercury  in  the  apparatus  from  the  tap, 
(rf).  to  the  mark  on  the"  capillary  tube  is  then  run  out 
and  weighed.  The  difference  between  this  and  the 
previous  weight  gives  the  volume  of  the  bar  expressed  as 
a  mass  of  mercury  (usually  about  300  grms.).  Duplicate 
measurements  of  Volume  made  in  this  way  agreed  within 
less  than  0-1  per  cent.  The  bars  whose  initial  volumes 
had  been  ascertained  were  then  heated  in  boiling  water 
for  successive  periods  of  three  to  four  hours,  the  volume 
of  each  bar  being  measured  in  the  dilatometer  after  each 
period  of  heating.  This  was  continued  until  no  further 
increase  of  volume  occurred.  The  period  of  heating 
required  for  complete  expansion  varied  with  different 
cements  from  3  to  Ifi  hours.  The  bars  dry  very  quickly 
and  can  be  inserted  into  the  dilatometer  as  soon  as  they 
are  cold.  The  diameter  of  the  test  pieces  was  such  that 
they  fitted  easily  into  the  lower  portion  of  the  dilatometer, 
but  could  not  "be  pushed  up  by  the  mercury  into  the 
upper  part. 

3.  Experimental  results. — The  following  table  gives  the 
results  of  the  expansion-measurements  made  in  boiling 
water.  In  some  cases  comparison-tests  were  made  with 
the  Le  Chatelier  apparatus.  The  results  of  these  are 
given  in  column  (3).  Column  (2)  gives  the  percentage 
of  water  by  weight  used  in  making  the  test  cylinders. 
Column  (4)*  gives  the  volume-expansion  measured  by  the 
dilatometer  expressed  as  a  percentage.  Column  (5)  the 
linear  expansions  obtained  therefrom  by  dividing  by 
three.  In  column  (6)  is  given  the  number  of  hours' 
boilin"  required  to  produce  maximum  volume-expansion 

i.e.,   the  expansion  as  eiven  in  column   (4).     In  most 

cases  duplicate  determinations  of  volume-expansion  were 
made.  These  determinations  together  with  the  mean 
values  are  given  in  column  (4) : — 

Table  I. — Expansion  of  Portland  Cement. 
(Roiling    Waier.) 


Expansion  in 

Xo.  of 

Water. 

I.e  Chatelier 

*  olume 

Linear 

hours 

cement. 

apparatus. 

expansion. 

expansion. 

boiling. 

mm. 

per  cent. 

per  cent. 

1 

26-0 

14-5        J 

5-64 1  ^.78 

1-92 

7i 

2 

2S-0 

35-6 

14-5 

4-83 

8 

2 

28-0 

— 

14-6 

4-87 

10J 

3 

25-0 

— 

7-34 

2-45 

7i 

3 

24-3 

16-4          -[ 

■;:  ls-96 

1-32 

7i 

4 

29-2 

— 

2-37 

0-79 

16 

4 

25-2 

( 

0-44'.  0-50 
0-57f  U=U 

0-17 

12 

5 

24-2 

1 

i 

J-??l  1-08 

036 

15 

5 

27-0 

(6-5)          \ 

0-471  n  ar 
0-45  f0'46 

0-15 

7 

6 

27-2 

1-05)  0.97 

0-32 

11 

7 

27-0 

( 

0-93'.  0-75 

0-25 

25 

8 

34-3 

\ 

0-631°  61 

0-20 

8 

9 

32-0 

0-55 

0-18 

13 

10 

26-3 



0-44 

0-15 

17i 

Tl 

25-0 

(4-6) 

0-34 

0-11 

19 

12 

26-0 

5-5          \ 

^io.38 

0-13 

7i 

13 

24-0 

4.6    -; 

0-26  1  „.,, 
0-43  .  U  6* 

0-11 

* 

14 

26-4 

(4-6)        \ 

0-801  ft.o, 
0-38 103* 

011 

8 

15 

24-0 

3-0         -[ 

0-22  7  0.„„5 
0-23  S     " 

0-075 

12 

15 

28-3 

(2-6)         -'( 

"•ls'o.ia 

0-06 

8 

17 

27-7 

(2-2) 

0-14 

0-05 

3 

17 

24-7 

(1-74)      -[ 

0-171  0.r, 
0-07  1  u  1_ 

0-04 

3 

18 

293 

2.o     .; 

0-0261  n  n- 
0-076  I005 

0-02 

14 

19 

24-0 

"  j 

o-i6  ;0-- 

0-07 

18 

The  numbers  in  brackets  in  column  (3)  were  not  obtained 
by  direct  measurement  in  the  Le  Chatelier  apparatus,  but 
were  calculated  as  explained  later  on.  The  foregoing 
table  exhibits  the  following  noteworthy  points  : — 

(a)  Out   of   about    20  different   cements    tested,  only 

five  gave  a  volume-expansion  of  over  1  per  cent. 

(b)  In  four  eases  varying  amounts  of  water  were  used 

in  making  the  test-bars.  In  one  case,  (No.  4),  the 
expansion  was  increased  four  and  a  half-fold  by 
an  increase  in  the  water  of  4  per  cent.  In  another 
ease,  (No.  5),  the  expansion  was  diminished  by 
one-half  by  an  increase  in  the  water  of  3  per  cent 

(o)  In  the  case  of  No.  3,  an  interval  of  four  days,  during 
which  the  cement  was  standing  in  a  paper  bag 
exposed  to  the  air  of  the  laboratory,  reduced  the 
volume-expansion  from  7-34  per  cent,  to  3-96  per 
cent.  This  result  shows  the  great  effect  of  even  a 
comparatively  short  exposure  to  a  damp 
atmosphere. 

In  most  cases  a  third  test-piece  was  made  from  the 
same  mixture  of  cement  and  water,  and  after  24  hours' 
setting  was  immersed  in  water  at  ordinary  room  tempera- 
ture for  a  considerable  period  of  time,  after  which  the 
increase  in  volume  was  determined  by  the  dilatometer. 
The  results  are  given  in  Table  II.  : — 


Table  II. — Expansion  o/  Portland  Cement. 
(Cold  Water.) 


Itefce. 
No.  of 

cement. 


Water. 


Volume 
expansion. 


Linear 
expansion. 


Days  in 
water. 


Per  cent. 

Per  cent. 

Per  cent. 

A* 

28-0 

0-66 

0-22 

28 

1 

26-0 

0-00 

0-00 

20 

2 

28-0 

0-55 

0-18 

20 

3 

25-0 

0-18 

0-06 

17 

5 

24-2 

0-61 

0-20 

33 

5 

27-0 

0-45 

0-15 

33 

6 

27-2 

0-00 

0-00 

27 

7 

27-0 

0-70 

0-23 

27 

8 

34-3 

0-06 

0-02 

36 

10 

26-3 

0-26 

0-09 

26 

11 

25-0 

0-40 

0-13 

25 

12 

26-0 

0-05 

0-02 

23 

13 

23-3 

0-04 

001 

19 

14 

26-4 

0-37 

0-12 

34 

15 

240 

0-47 

0-16 

26 

15 

28-3 

0-46 

0-15 

26 

17 

27-7 

0-17 

0-06 

31 

17 

24-7 

0-34 

0-11 

31 

18 

29-3 

0-19 

0-06 

23 

•jln  the  boiling-water  test  this  sample  of  cement  completely 
disintegrated. 


In  connection  with  Table  II.  the  following  points 
may  be  noticed  :  — 

(a)  The  first  four  samples  of  cement,  which  showed  very 

large  expansions  when  exposed  to  boiling  water, 
only  exhibited  small  expansions  in  cold  water 
during  the  period  of  testing. 

(b)  The  expansions  in  all  cases  are  comparatively  small 

(c)  There  does  not  seem  to  be  any  definite  relationship 

between  the  two  series  of  expansions.  It  may  be 
noted,  however,  that  with  the  exception  of  tDOM 
cements  which  showed  large  expansions  by  the 
boiling  water  test,  the  expansions  obtained  in  both 
cases  are  of  the  same  order  of  magnitude. 

In  Table  I.  are  given  several  measurements  made  on 
the  same  samples  of  gauged  cement  both  with  the  Le 
Chatelier  apparatus  and  the  dilatometer.  The  following 
table  shows  the  results  of  these  comparisons  : — 
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Table  III.— Comparison  •■/  l<   (  hotelier  Apparal 
Dilatomettr. 


Displacement  of 
ends  "i  anus  ol 

Lineal  expansions 

A 

(r<nn  dilatometer. 

La  *  ltiit«-li.r>« 

— 

>•.  til.  lit 

(A) 

apparatus. 
(B) 

B 

Pel  rent. 

nun. 

15 

0-076 

3-Q 

0-025 

IS 

0-073 

:(-5 

0-021 

0-118 

4-8 

1 

12 

0-127 

.'.■4 

0-028 

1-33 

18-4 

0-081 

1 

1-027 

14-.i 

0-188 

1 

4-83 

as-a 

0-136 

It  will  be  seen  from  this  table  that  for  small  expansions 
the  displacement  ot  the  arms  of  the  Le  C'hatelier  fork  is 
proportional  to  the  linear  expansion,  and  that  the  per- 
iage    linear    expansion    can    be    calculated    from  the 
ng  of  the  Le  Chatelicr  apparatus  by  multiplying  by 
0-023.     This    proportionality    ceases    to    hold    when    the 
n-ii'iis  become  greater,  but  it  would  seem  that  for 
insious   greater   than    about    2   per   cent,    linear,   the 
ings    of   the    Le   C'hatelier   apparatus   again   become 
proportional     to    the    linear    expansion,     the    necessary 
multiplying  factor  now  being  about  0-134.     The  experi- 
ments recorded  in  Table  111.  arc  not  sufficiently  numerous, 
however,  to  enable  one  to  construct  a  complete  calibration- 
curve  for  the  Le  C'hatelier  apparatus. 

4.  Conclusions. — Judging  from  the  results  recorded  in 
Table  I.,  it  may  be  said  that  a  well-manufactured  cement 
should  not  exhibit  a  greater  maximum  volume-expansion 
than  1  per  cent,  when  exposed  to  the  boiling  water  test. 
This  applies  to  the  cement  as  delivered  for  use.  and  to 
bars  made  as  described  in  this  paper.  The  allowance 
of  1  percent,  would  seem  to  be  amply  sufficient,  since  the 
majority  of  the  cements  examined  showed  a  smaller,  and 
in  many  cases  a  very  much  smaller,  expansion. 

The  allowance  ot  12  mm.  displacement  (in  the  Le 
Her  apparatus)  permitted  by  the  British  Standard 
S|iecification  for  cement  aerated  for  21  hours,  corresponds 
pretty  closely  to  an  expansion  of  1  per  cent,  by  volume. 
The  allowance  of  6  mm.  (after  seven  days'  aeration) 
corresponds  to  0-1  14  per  cent,  volume-expansion. 

These  relationships  may  prove  of  use  to  those  who  wish 
to  employ  the  dilatometer  described  in  this  paper  in  con- 
junction with  the  limits  imposed  by  the  British  Standard 
Specification.  In  that  case,  of  course,  the  bars  need  not 
he  boiled  for  a  longer  period  than  the  six  hours  mentioned 
in  the  Specification.  The  dilatometer  described  in  this 
paper  may  be  obtained  from  Messrs.  Orme  and  Co.,  of 
Manchester  and  Liverpool  (212,  Mount  Pleasant). 

In  conclusion,  we  have  much  pleasure  in  thanking 
Mr.  W.  Riding.  Clerk  of  Works  to  Messrs.  Willink  and 
Thicknesse,  for  much  assistance  in  the  correct  gauging 
i  f  the  cements. 


(»<  Tuff  "  Der  Portland   Cement ' 
Berlin.  1905. 


(Bilsing   and   Schumann), 


(*i  Annales  des  Mines.  4.  381,  1893. 

f*l  Mitteilung  aus  dem  merh.-techn.  Laboratorium  der  techn. 
Hochschule  in  Miinchen.  8.  13. 

'*>  Mitteilungen  aus  dem  Eonigl.  Materialprufungsaiut,  Berlin, 
1905.  p.  203. 


[     (*)  See   their   report    (Crosby,    Lockwood,  and   Son, 
.December.  1904). 


London, 


Vide  Annales  des  Mines.  4,  252  and  367,  1893. 
Paris.  1887. 


Also.  ThSse, 
Priifung  der   hydrauliechen 


f*l  Methoden  und   Resultate   der 
Bindemittel.  1S93. 

S  *  Can's  report.  Mitteilungen  aus  dem  Konigl.  techn. 
Yersui-hsanstalten  zu  Berlin,  Erganzungsheft  I.,  1899. 
_  (•)  For  an  account  of  these,  see  the  article  by  Schoch.  in  Lunge's 
"  t'heniisch  technische  Untersuchungsmethoden,"  vol.  i..  p.  749. 
t1*)  If  the  stem  is  narrow,  it  is  better  to  include  this  mercury 
in  the  amount  weighed. 
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THE  DETERMINATION  OF  LNDIGOTTN  IN 
COMMERCIAL  INDIGO  AND  IN  INDIGO- 
YIELDING    PLANTS. 

BY    CYRIL    BERGTHE1L    AND    RICHARD    VICTOR    BRIGGS. 

The  determination  of  indigotin  in  commercial  indigo 
is  a  matter  of  great  importance  to  the  dyeing  trail.-, 
and  many  methods  have  been  described  for  its  accom- 
plishment. An  excellent  summary  and  bibliography 
of  the  subject  may  be  found  in  a  paper  by  J.  Grossmann 
(this  J..  ISRij,  24.  308).  Recent  criticism  by  Bloxam 
(Trans.  Chem.  Soc.,  1905,  87,  H74)  has  thrown  doubt 
on  all  the  methods  hitherto  proposed,  and  it  has  become 
necessary,  for  the  purpose  of  the  research  work  now 
in  progress  in  India  on  the  cultivation  and  manufacture 
of  indigo,  to  re-examine  the  whole  question. 

As  summarised  by  Grossmann  (loc.  cit.)  the  analytical 
methods  hitherto  proposed  all  fall  under  one  of  the 
following   heads  : — 

I.  The  extraction  of  indigotin  by  solvents,  and  weighing 
the  extracted  material  after  more  or  less  purification. 

II.  Nulphonation  of  the  indigo,  and  volumetric  deter- 
mination of  the  indigotin  by  an  oxidising  agent. 

III.  Sulphonation  of  the  indigo,  and  volumetric  deter- 
mination of  the  indigotin   by  a  reducing  agent. 

IV.  Reduction  of  the  indigo,  and  separation  of  the 
indigotin   by  re-oxidation. 

V.  Sublimation  of  the  indigotin. 

To  these  should  be  added  a  method  proposed  by 
Mbhlau  and  Zimmermann  (Zeits.  Farb.  Text.  Chem., 
1903,  10,  189)  in  which  the  indigo  is  acted  upon  by  a 
mixture  of  acetic  and  sulphuric  acids,  whereby  the 
indigotin  is  converted  into  a  sulphate  which  remains 
dissolved  in  the  acetic  acid,  and  is  subsequently  hydro- 
lysed  by  pouring  the  solution  into  water,  and  the  pre- 
cipitated indigotin  weighed  as  such. 

Our  experience  has  led  us  to  agree  with  the  opinions 
expressed  by  Grossmann  on  the  methods  coming  under 
headings  I.,  IV.,  and  V.  In  our  attempts  to  obtain  the 
impurities  occurring  in  natural  indigo  free  from  indigotin, 
we  had  occasion  to  test  the  extractive  action  of  all  the 
solvents  hitherto  proposed,  and  in  no  case  were  we  able 
to  entirely  remove  the  indigotin  from  the  material,  or  to 
obtain  the  indigotin  from  the  solvent  direct  in  a  pure 
condition.  Analytical  methods  founded  on  this  principle 
are,  therefore,  valueless.  The  same  applies  to  methods 
coming  under  headings  IV.  and  V.  ;  in  neither  case  can 
the  indigotin  be  obtained  direct  in  a  pure  form.  We 
have,  therefore,  confined  our  attention  to  methods 
depending  on  the  oxidation  or  reduction  of  sulphonated 
indigos,  and  the  acetic-sulphuric  acid  method  of  Mohlau 
and  Zimmermann. 

The  preparation  of  pure  indigotin. — The  fundamental 
objection  raised  by  Bloxam  (loc.  cit.)  to  all  the  methods 
of  indigotin  estimation  hitherto  described  is  that  there 
is  no  evidence  that  they  have  been  founded  upon  appli- 
cation of  the  methods  to  pure  indigotin  as  a  standard  : 
a  fact  which  he  suggests  has  been  due  to  the  difficulty 
of  obtaining  the  substance  in  a  pure  condition.  We 
have  not  experienced  this  difficulty.  We  have  relied, 
throughout  the  work  to  be  described,  on  the  estimation 
of  the  nitrogen  content  as  a  criterion  of  purity  of  the 
indigotin  used  as  our  standard.  The  existence  of  an 
isomeric  substance  as  an  impurity  has.  therefore,  not  been 
totally  excluded,  but  is  rendered  exceedingly  improbable 
by  the  fact  that  analytical  results,  agreeing  substantially 
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with  the  indigotin  content  indicated  by  estimation  of  the 
nitrogen,  have  been  obtained  with  all  the  methods  used. 

Average  Bengal  indigos  containing  no  indirubin  were 
used  as  raw  material  for  the  preparation  of  pure  indigotin, 
and  were  preliminarily  purified  in  either  of  the  two  follow- 
ing ways : — ■ 

1.  The  finely  powdered  indigo  was  intimately  mixed 
with  plaster  of  Paris  and  water,  and  spread  out  in  thin 
lavers  on  tin  sheets.  When  dry.  gentle  heat  was  applied 
until  the  indigotin  sublimed  onto  the  surface  in  the  form 
of  a  velvety  layer  of  crystals.  Two  nitrogen  estimations 
of  crystals  obtained  in  this  way  gave  N  =  10-49  and  10-448 
per  "cent,  (mean  value  10-469),  corresponding  with  an 
ndigotin  content  of  97-SS  per  cent. 

2.  The  finely  powdered  indigo  was  suspended  in  lime 
water,  and  reduced  with  sodium  hyposulphite,  the  solution 
of  indigo-white  re-oxidised  by  agitation  with  air.  and  the 
precipitated  indigotin  filtered  off  and  washed  ;  this  was 
then  boiled  with  hydrochloric  acid  and  again  filtered 
off  and  thoroughly  washed.  The  substance  thus  obtained 
showed  on  analysis  by  the  permanganate  method  (next 
column)  a  content  of  93  per  cent,  indigotin. 

Approximately  pure  indigotin  obtained  by  either  of 
these  methods  was  further  purified  by  dissolving  the  sub- 
stance in  a  mixture  of  100  parts  glacial  acetic  acid  and  4  parts 
sulphuric  acid,  and  hydrolysing  the  indigotin  mono- 
sulphate  formed  by  water  in  the  manner  described  by 
Mohlau  and  Zimmermann  (loc.  cit.)  ;  the  precipitated 
indigotin  was  thoroughly  washed  and  dried.  Five 
nitrogen  estimations  of  the  product  obtained  in  this  way 
gave  as  a  mean  value  N  =  10-615,  corresponding  with 
99-33  per  cent,  indigotin. 

Attempts  to  isolate  the  impurities  occurring  in  natural 
indigo. — It  appeared  to  us  that  a  much  more  real  difficulty 
in  checking  the  accuracy  of  the  various  methods  of  indigo 
analysis  than  that  of  obtaining  pure  indigotin  lay  in  the 
direction  of  obtaining  the  naturally  occurring  impurities 
of  commercial  indigo  free  from  indigotin,  so  that  their 
effect  on  the  methods  could  be  directly  traced.  The 
ideal  way  of  doing  this  would  be  to  obtain  a  selective 
solvent  for  indigotin,  so  that  the  whole  of  the  substance 
could  be  extracted  from  commercial  indigo,  and  the 
impurities  be  left  intact.  A  large  number  of  indigotin 
solvents,  including  naphthalene,  nitrobenzene,  aniline, 
and  phenol,  were  experimented  with  to  this  end,  but  in 
no  case  could  the  whole  of  the  indigotin  be  extracted, 
whilst  substances  other  than  indigotin  were  invariably 
removed  by  the  solvent.  This  method  had,  therefore, 
to   be   abandoned. 

A  second  attempt  to  obtain  the  impurities  free  from 
indigotin  was  made  by  adopting  the  principle  involved 
in  the  method  of  Mohlau  and  Zimmermann  for  the 
analysis  of  indigo,  but  it  failed.  Some  other  attempts 
were  made,  but  were  equally  unsuccessful. 

Finding  this  an  apparently  impossible  task  when 
starting  from  finished  indigo,  we  had  recourse  to  the 
indigo  plant  as  a  source  of  the  impurities.  Indigo  is 
manufactured  by  steeping  the  plant  in  water  for  several 
hours,  and  oxidising  the  infusion  with  air.  whereby  the 
dve  separates  out,  and  settles  to  the  bottom  of  the  vessel 
in  which  the  operation  is  conducted  ;  the  supernatant  liquid 
is  then  run  off  and  the  indigo  collected.  This  supernatant 
liquid  contains  a  great  deal  of  matter  in  solution,  and  it 
seemed  probable  that  if  these  dissolved  substances  could 
be  separated  from  the  waste  water,  they  would  be  of  a 
verv  similar  nature  to  those  precipitated  with  the  indigotin. 
and  eventually  constituting  the  impurities  we  were 
desirous  of  isolating.  This  was  easily  accomplished  by 
evaporating  the  liquid  to  small  bulk,  and  the  brown 
bodies  precipitated  were  found,  on  sulphonation  and 
testing  in  the  manner  previously  described,  to  behave 
exactly  like  the  impurities  of  finished  indigo.  They 
were  used  as  impurities  in  testing  some  of  the  methods 
of  analysis  to  be  described,  but  the  idea  only  occurred 
to  us  late  in  the  manufacturing  season,  and  sufficient 
material  could  not  be  obtained  to  extend  the  principle 
to  all  the  methods  investigated  ;  we  hope  to  do  so  during 
the  next  season.     Meanwhile  we  have  had  recourse  to 


the  use  of  obviously  artificial  impurities  as  diluents  for 
pure  indigotin.  Starch  and  vegetable  gluten  have  been 
selected  as  being  of  approximately  the  same  type  of 
bodies  as  those  occurring  in  natural  indigo,  and  have 
been  used  in  the  particular  manner  which  the  method 
under  investigation  demanded. 

Indirubin. — The  occurrence  of  indirubin  as  a  constituent 
of  natural  indigo  has  been  disputed  by  Bloxam  (loc.  cit.). 
but  we  have  not  been  able  to  confirm  his  observations. 
On  the  contrary,  the  investigation  into  the  nature  of  the 
red  bodies  existing  in  some  indigos,  at  present  in  progress 
in  this  laboratory,  has  not  only  shown  that  indirubin 
is  a  very  common  constituent  of  natural  indigo,  but  also 
that  its  formation  from  the  indigo  plant  can  be  very 
easily  explained.  Being  isomeric  with  indigotin.  it  behaves 
in  asufticiently  similar  manner  towards  reagents  to  pro-, 
foundly  affect"  methods  for  the  estimation  of  that  sub-' 
stance,  and  we  have  therefore  thought  it  of  value  to  trace 
its  effect  on  the  processes  we  have  examined  separately 
from  that  of  other  impurities.  Synthetic  indirubin 
showing  a  nitrogen  content  of  10-06  per  cent,  (corre- 
sponding with  94-275  per  cent,  indirubin)  has  been  used 
for  this  purpose,  sufficient  natural  indirubin  not  being 
available. 

Methods  depending  on  the  oxidation  of  sulphonated 
indigos. — Of  these  methods  only  those  in  which  potassium 
permanganate  is  used  as  an  oxidising  agent  are  reliable, 
and  only  these  are  at  all  generally  used. 

Rawson's  method. — A  full  description  of  the  perman- 
ganate method  as  worked  out  by  Rawson  will  be  found 
in  that  author's  papers  (J.  Soc.  Dyers  and  Colourists, 
1885,  1,  74  ;  this  J.,  1899.  18.  251)  and  in  "  A  Dictionary 
of  Dves  and  Mordants,"  by  Rawson.  Gardner,  and  Lav 
cock."  Briefly,  the  method  consists  in  sulphonating  the 
indigo  by  heating  with  pure  sulphuric  acid  at  70 — -80" 
for  an  hour,  diluting,  purifying  the  solution  of  indigotin- 
disulphonic  acid  obtained  by  addition  of  barium  chloride. 
and  titrating  a  known  volume  of  the  solution,  diluted 
with  a  large  column  of  water,  with  approximately  N/50 
permanganate  until  all  the  blue  colour  disappears. 

The  method  is  open  to  criticism  from  three  points 
of  view  : — (1)  The  reaction  involved  may  not  be  a  quanti- 
tative one  ;  (2)  the  method  of  purifying  the  solution  may 
lead  to  the  precipitation  of  indigotin  ;  (3)  the  impurities 
present  may  not  be  entirely  removed  by  the  precipitant 
and  may  affect  the  permanganate.  We  have  investigated 
the  method  from  each  of  these  points  of  view. 

Bloxam  (loc.  cit.)  lays  great  stress  upon  the  objection, 
first  raised  by  him,  that  the  reaction  is  not  a  quantitative 
one.  and  points  out  that,  even  if  pure  indigotin  be  dealt 
with,  and  the  conditions  laid  down  by  Rawson  be  strictly 
adhered  to,  the  reaction  is  a  progressive  one  and  no 
definite  end  point  can  be  arrived  at  in  titration.  Our 
experience  of  this  method  has  extended  over  a  good  many 
years,  and  we  have  never  found  this  objection  to  hold  ; 
with  a  little  practice  the  end  point  is  absolutely  sharp 
and  distinct  even  when  an  impure  indigo  is  used,  whilst 
with  pure  indigotin  no  previous  practice  should  be 
necessary.  The  reaction  is  admittedly  a  progressive  one. 
and  it  is  therefore  necessary  to  conduct  the  titration 
rapidly  and  to  take  the  disappearance  of  the  blue  colour 
as  an  indication  of  its  completion:  for  this  reason  Bloxam  s 
experiments  on  the  subject  are  irrelevant.  The  exact 
reaction  which  is  measured  by  the  process  is  a  matter  for 
future  investigation  :  it  is  cle'ar  that  it  is  not  represented 
by  the  equation  given  by  Rawson  as  expressing  the 
interaction  of  concentrated  solutions  of  permanganate 
and  indigotindisulphonic  acid,  since,  as  Rawson  himself 
points  out.  the  equation  does  not  indicate  the  proportion 
found  to  exist  between  these  two  bodies  when  they  react 
in  dilute  solution ;  but  the  fact  that  the  reaction  measured 
is  a  quantitative  one.  and  that  the  relation  between  tin- 
reacting  substances  is  accurately  expressed  by  that  found 
by  Raw;son  (2-373  indigotin  =  l" permanganate)  is  demon- 
strated by  the  following  results  obtained  bv  an  application 
of  the  method  to  pure  indigotin.  No  barium  chloride 
or  other  purifying  agent  was  used  in  these  tests,  since  no 
impurities   were   present. 
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/  of   twl  phonal  ion.— U    is  clear  from   the   above 
table  that  Rawson's  method  oi  sulphonation  and  titration 
correct   results.     The   sulphonating   process    i-. 
however,  Bomewhat  troublesome,  and  we  have  invest 
■  more  rapid  and  convenient  method  of  conduct" 

1  by  Dr.  Schulten.  of  Calcutta,  and 
-i-i-.l  in  his  laboratory."  The  method  differs  from  that  of 
lUwson.  in  that  small  gla — toppered  bottles,  whi 

ij  and  rapidly  shaken,  are  used  instead  of  open 
oneibles,  which  rei|iiire  frequent  stirring:  and  the 
ndphonation  is  conducted  at  the  temperature  of  a  briskly 
boiling  water-bath  for  a  quarter  of  an  hour,  instead  of 
SO  for  an  hour.  Pure  indigotin,  sulphonated 
in  this  way,  has  been  found  to  give  correct  analytical 
results  when  diluted  and  titrated  in  accordance  with 
Mnroon's  recommendations.  Some  results  obtained  by 
ts  application  to  commercial  indigos  of  varying  qualities 
ire  given  later  (page  734). 

/  of  purifying  the  solution  of  indigotindisulphonic 
iciii. — In  applying  the  permanganate  method  to  the 
inalvsis  of  commercial  indigos  it  is  always  necessary  to 
tmploy  some  method  of  removing  the  undissolved  im- 
IDJities  which  remain  in  suspension  when  the  solution 
)f  indigotindisulphonic  acid  in  sulphuric  acid  is  diluted 
rith  water :  otherwise  the  end  point  of  the  titration 
s  masked  and  the  result  obtained  too  high.  Raw  son  s 
nethods  of  tittering  and  of  salting  out  the  sodium  salt  of 
he  and.  have  now  been  entirely  replaced  by  the  same 
inthor's  plan  of  producing  a  precipitate  of  barium  sulphate 
n  the  solution  by  the  addition  of  barium  chloride,  whereby 
he  impurities  arc  carried  down  ;  of  this  method  Rawson 
■tates.  "  Tests  made  with  pure  indigotin  show  that  no 
•olouring  matter  is  precipitated  by  the  barium  chloride  " 
"  Dictionary  of  Dyes  and  Mordants  ").  Owing  to  the 
nsoluble  nature  of  the  barium  salt  of  indigotindisulphonic 
icid  this  seemed  antecedently  improbable,  though  the 
imount  of  the  salt  precipitated  might  conceivably  be 
oo  small  to  affect  the  analysis  due  to  the  greater  inso- 
ubility  of  barium  sulphate.  The  following  experiments 
*ere  carried  out  on  this  point  : 

Four  samples  of  a  pure  natural  indigotin.  showing 
iy  estimation  of  their  nitrogen  a  content  of  99-4  per 
*ent.  indigot'n,  were  sulphonated.  The  solutions  were 
made  up  to  500  c.c.  without  the  addition  of  barium 
hloride.  and  25  c.c.  titrated  with  permanganate  ;  10  c.c. 
<t  ■  Jo  per  cent,  solution  of  barium  chloride  were  then 
idded  to  each  of  the  solutions,  the  volumes  made  up 
again  to  500  c.c,  and  after  thoroughly  shaking  and 
mowing  the  solutions  to  remain  for  the  precipitates  to 
ettle,  25  c.c.  were  again  titrated,  the  results  obtained 
ilculated  back  to  the  volume  of  the  original 
olution  (i.e.,  multiplied  by  20  19).  This  process  was 
•petted  a  second  time,  making  the  solution  up  to  500  c.c, 
und  again  calculating  back  from  the  titration  of  2"i 
o  the  volume  of  the  first  solution.  The  results  obtained 
ivere  identical  in  the  case  of  each  series  of  experiments. 
ind  were  as  follows  : — 

Percentage 
content  of 
indigotin. 

Without  addition  of  barium  chloride 99-39 

tition  of  10  c.c.  of  20  per  cent,  barium  chloride 

solution     95-78 

Sith  addition  of  20  c.c.  of  20 per  cent,  barium  chloride 

solution    92-77 

There  thus   appears   to   he  a   distinct   precipitation   of 

ndigotin  and    consequent  drop  in  the  amount  estimated. 

-  confirmed  with  two  samples  of  synthetic  indigo 


made  by  the  Badisi  be  Anilin  und  Soda  Fabrik,  in  which 
effect   "i   further  addition  of  barium  chloride 
u;is  tried  and  the  following  result*  obtained  : — 

V  ret  ntagi  content  "j  indigotin. 


B.A.S  I 

P.. A  - 

"  Indigo  Pure  " 

"  Indigo  Pure  " 

1898. 

1805. 

Without  addition  of  barium 

98-1 

93-7 

With  addition  of  10  c.c.  of 

of  20  per  cent,  barium 

chloride  solution    .... 

96-8 

92-1 

With  addition  of  20  c.c.  of 

20    per    cent,    barium 

chloride  solution    .... 

95-2 

With  addition  of  30  c.c.  of 

20    per    cent,    barium 

chloride  solution    .... 

93-3 

88-1 

It  is  clear  therefore  that  an  appreciable  amount  of 
indigotin  is  precipitated  by  the  addition  of  the  quantity 
of  barium  chloride  recommended  by  B awson,  and  that 
the  precipitation  is  progressive  with  successive  additions 
of  the  precipitant. 

Grosumann's  method.— An  alternative  method  of  re- 
moving the  suspended  impurities  from  the  diluted  solution 
of  indigotindisulphonic  acid  has  been  proposed  by  G] 
mann  (this  J..  1905.  24.  308).  This  consists  in  neutralising 
the  solution  with  pure  calcium  carbonate,  whereby  a 
heavv  precipitate  of  calcium  sulphate  is  formed  which 
carries  down  all  suspended  impurities,  whilst,  according 
to  the  author  of  the  method,  the  neutralisation  of  the 
solution  leads  to  the  precipitation  of  other  impurities 
which  would  otherwise  remain  dissolved  in  the  dilute 
acid.  In  this  latter  respect,  the  author  claims  that  his 
method  of  purification  has  advantages  over  that  of 
Rawson. 

This  method  seemed  to  us  open  to  the  same  objection 
is  we  had  found  to  exist  when  barium  chloride  was  used 
as  a  precipitant  :  that  indigotin  would  inevitably  be 
carried  down  as  the  disulphonic  acid  salt  of  the  base  of 
the  substance  used  for  precipitation,  in  this  case  calcium. 
On  applving  the  method  to  a  specimen  of  pure  natural 
indigotin,  showing  by  estimation  of  its  nitrogen  and  by 
titration  with  permanganate  without  addition  of  a 
precipitant,  a  content  of  99-35  per  cent,  indigotin,  the 
result  indicated  a  content  of  only  96-0  per  cent.  ;  showing 
that  3-35  per  cent,  of  the  indigotin  present  had  been 
carried  dowTi  bv  the  calcium  carbonate. 

To  confirm  this  explanation  of  the  low  result  obtained, 
the  following  experiments  were  carried  out  :— 1  grm. 
of  each  of  three  different  indigos  of  high  purity 
sulphonated  and  the  solutions  made  up  to  1  litre  ;  five 
portions  of  100  c.c.  each  were  then  withdrawn  from  each 
of  these  solutions  and  varying  quantities  of  calcium 
i  arbonate  added  to  each,  after  which  they  were  made  up 
to  500  c.c.  and  the  precipitates  having  been  allowed  to 
settle,  249  c.c.  titrated  with  permanganate  (1  c.c  bemg 
allowed  for  the  bulk  of  the  precipitate,  vidt  Grossmann). 
The  remainder  of  these  solutions  were  then  made  up 
again  to  500  c.c.  in  each  case,  well  shaken,  and.  after 
allowing  the  precipitates  to  settle.  249  CC.  were  again 
withdrawn  for  titration.  The  results  were  calculated 
back  to  the  weight  of  the  indigo  originally  taken,  and  the 
following  results  obtained  : — 
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Amount  of  calcium  carbonate 
added. 


Indigo  A  (natural) 
containing  96-96  per  cent, 
indigotin. 


Indigo  B  (synthetic) 

containing  98-1  per  cent. 

indigotin. 


Indigo  C  (synthetic) 

containing  96-1  per  cent. 

indigotin. 


1st  titration,   j  2nd  titration.      1st  titration.       2nd  titration. 


1st  titration.      2nd  titration. 


96-96 

96-96 

97-8 

98-1 

95-4 

98-1 

95-75 

96-65 

96-6 

97-2 

92-7 

99-3 

5  grins,  (solution  slightly  acid) 

94-53 

97-26 

95-7 

98-4 

91-8 

100-2 

92-71 

97-86 

95-7 

98-4 

92-4 

99-0 

93-0 

97-5 

95-7 

98-4 

92-4 

100-2 

These  results  clearly  indicate  that  indigotin  is  carried 
down  by  the  calcium  carbonate  added  and  that  the 
action  is  progressive  with  successive  additions  of  the 
precipitant  up  to  the  point  of  neutrality.  This  is  shown 
not  only  by  the  falling  off  in  the  amount  of  indigotin 
estimated  in  successive  experiments  in  the  first  series  of 
titrations,  but  also  by  the  corresponding  gradual  increase 
in  the  amount  estimated  in  the  second  series,  this  no 
doubt  being  due  to  the  redissolution  of  the  precipitated 
calcium  indigotindisulphonate  on  addition  of  more  water. 
In  this  way  the  results  obtained  considerably  exceed  the 
truth  in  some  instances  in  the  second  series  of  titrations. 
This  method  of  purifying  the  solution  of  indigotindisul- 
phonic  acid  is  therefore  liable  to  lead  to  very  erroneous 
results  when  applied  to  high  grade  indigos,  but  the  error 
is  not  so  large  as  that  inherent  in  the  barium  chloride 
method,  due  to  the  solubility  of  the  calcium  salt  being 
greater  than  that  of  the  barium  salt,  and  it  will  be  seen 
in  the  table  on  page  734  that  when  applied  to  indigos 
of  average  commercial  purity  it  is  very  small  indeed. 

Precipitation  of  impurities  by  barium  sulphate. — We 
have  found  that  if  a  precipitate  of  barium  sulphate  is 
freshly  formed  out  of  contact  with  the  solution  of  indigotin- 
disulphonic  acid,  and  added  to  the  latter  as  such,  the 
precipitation  of  indigotin  does  not  take  place,  and,  by 
thoroughly  shaking  the  barium  sulphate  in  the  solution, 
it  is  as  efficiently  purified  as  by  either  of  the  methods 
previously  described. 

In  the  following  experiments  10  c.c.  of  a  20  per  cent, 
solution  of  barium  chloride  were  placed  in  the  500  c.c. 
flask  and  barium  sulphate  precipitated  by  addition  of 
an  excess  of  sulphuric  acid  before  the  addition  of  the  solu- 
tion of  indigotindisulphonic  acid.  The  solution  was  then 
made  up  to  volume,  well  shaken,  and  the  precipitate  allowed 
to  settle,  and  25  c.c.  titrated  with  permanganate  as  in 
the  previous  experiments. 


Percentage  content  oj  indigotin. 


Natural 
indigotin. 

B.A.S.F. 

"  indigo  pure," 

1905. 

Without  addition  of  barium 

99-5 
99-7 

93-7 

With    addition   of    barium 
sulphate     precipitated 
from  10  c.c.  of  20  per 
cent,  barium  chloride 

93-91 

A  large  number  of  commercial  indigos  were  analysed 
by  titration  with  permanganate  to  compare  this  method 
of  purifying  the  solution  of  the  sulphonic  acid  with  that 
of  Rawson.  The  following  are  a  few  of  the  results 
obtained  : — 


Percentage  content  of  indigotin. 


With  addition  of  10  c.c.  of 

20  per  cent,  barium  chloride 

solution  (Rawson). 


73-9 

71-0 
69-24 
58-68 
53-1 


With  addition  of  barium 
sulphate  precipitated  from 
10  c.c.  of  20  per  cent, 
barium  chloride  solution. 


75-11 
73-35 
69-82 
60-70 
55-2 


Thus  a  higher  result  is  obtained  in  every  case  by  pre- 
cipitating the  barium  sulphate  before  the  addition  of 
the  indigotindisulphonic  acid  solution.  This  was  found 
to  be  true  of  every  indigo  analysed.  The  higher  results 
could  not  be  accounted  for  by  impurities  remaining  in 
suspension,  since  portions  of  the  solutions  were  filtered 
simultaneously  with  the  performance  of  the  titrations, 
and  no  traces  of  impurity  were  found  in  suspension. 
The  end  point  in  titration  was  perfectly  sharp  and  clear, 
whilst  the  fact  that  higher  results  were  obtained  with 
this  method  when  dealing  with  pure  indigotin  confirmed 
the  explanation  that  they  were  due  to  the  precipitation 
of  indigotin  when  Rawson's  method  of  purification  was 
used. 

We  have  therefore  adopted  the  barium  sulphate 
method  of  purification,  and  have  used  it  in  the  following 
experiments  on  the  influence  of  dissolved  impurities  on 
the  permanganate  method. 

Effect  of  dissolved  impurities. — In  titrating  a  solution 
of  a  sulphonated  commercial  indigo,  purified  by  either  of 
the  above-described  methods  with  permanganate,  a  very 
much  darker  end  point  is  obtained  than  if  a  pure  indigotin 
is  dealt  with,  showing  that  certain  impurities  are  left  in 
solution  in  the  dilute  acid,  and  are  therefore  not  carried 
down  by  precipitants.  It  was  with  a  view  to  tracing 
the  effect  of  these  bodies  that  the  attempts,  previously 
described,  to  obtain  the  natural  impurities  free  from 
indigotin  were  made.  It  has  been  shown  that  these' 
attempts  were  unsuccessful,  but  that  other  bodies  very 
closely  resembling  them  were  obtained  by  evaporation 
of  the  waste  water  from  indigo  manufacture.  In  the- 
following  experiments  a  solution  of  such  impurities  was 
made  by  sulphonating,  diluting,  and  purifying  as  previously 
described,  under  the  identical  conditions  used  for  indigo. 
Three  different  specimens  of  impurities,  derived  from 
three  different  samples  of  waste  water,  were  employed, 
and  in  each  case  a  known  weight  was  taken,  and  the 
solution  made  up  to  known  volume.  A  solution  of 
"  B.A.S.F.  Indigo  pure "  containing  98-4  per  cent, 
indigotin  was  made  in  the  same  manner  but  without 
purification,  and  known  volumes  of  this  solution  were 
mixed  with  known  volumes  of  each  of  the  solutions  of 
impurities  in  such  proportions  as  together  represented 
indigos  of  various  degrees  of  purity.  The  mixed  solutions 
were  then  titrated  with  permanganate,  and  the  following 
results  obtained  : — 


Percentage 

content  of  indigotin 

in 

mixture. 

By  calculation. 

By  experiment 
(Impurities  A.) 

By  experiment 
(Impurities  B). 

By  experiment 
(Impurities  C). 

Average. 
Percentage  error. 

73-8 
61-5 
49-2 
24-6 

74-7 
62-4 
50-4 
27-0 

74-4 
62-4 
50-4 
27-0 

73-9 
62-4 
50-3 
26-96 

0-5 
0-9 

1-1'i 

2-39 
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The  error  is  thus  seen  to  be  progressive  with  decreasing 
purity  of  the  indigo,  amounting,  in  the  case  of  an  in 

wage  commercial   purity   (60   per  cent.),  to  aboul 
1   imt  cent. 

infirm  these  results,  a  mixture  of  equal  weights  of 
starch  and  vegetable  gluten  was  used  as  impurity,  and  the 
experiments  carried  out  exactly  as  before.  The  following 
figures  were  obtained  : — 

Percentage  content  of  indigotin  in  mixture. 


H>  calculation. 


By  experiment. 


:>■■::, 
24-75 


74-4 
49-8 
25-05 


An  rage  p.  [-rentage 
error. 


0-15 

u-:i 

0-3 


Here  again  the  error  is  found  to  increase  with  decreasing 
purity,  but  it  is  considerably  smaller  than  in  the  previous 
set  of  experiments  for  indigo  of  like  purity.  The  end 
points  in  titration  were  also  considerably  Lighter  and 
brighter  than  in  dealing  with  natural  indigos  ot  the  same 
of  purity.  Experimental  facts  obtained  indicate 
that  March  and  gluten  do  not  provide  impurities  oi  a 
type  truly  representative  of  those  of  natural  indigo,  but 
■jj  results  are  worthy  of  record  as  showing  how  little 
-iich  bodies  have  upon  the  method  of  analysis. 
of  indirubin. — A  solution  of  sulphonated  indirubin 
was  made  exactly  as  described  for  the  solution  of  the 
impurities  dealt  with  in  the  preceding  paragraph.  Volumes 
of  this  solution  were  then  mixed  with  volumes  of  a  solution 
of  pure  natural  indigotin  so  as  to  represent  indigos  of 
known  indirubin  content  and  titrated  as  before.  The 
following  results  were  obtained  : — 

Percentage  content  of  indigotin  in  mixture. 


By  calculation.           By  experiment. 

Percentage  error  due 
to  indirubin. 

96-5 
94-0 
89-0 

97-62                                      1-12 
94-97                                      0-97 
91-62                                      2-62 

Thus  a  very  small  proportion  of  indirubin  affects  the 
results  considerably,  but  concordant  results  within  the 
limits  of  accuracy  shown  in  the  table  can  be  obtained 
with  practice  by  conducting  the  titration  until  all  the 
,blue  colour  is  destroyed. 

Methods  depending  on  reduction  of  sulphonated  indigo. — 
(The  principle  underlying  these   methods   is   the   quanti- 
tative   reduction    of    indigotindisulphonic    acid    to    the 
orresponding  leuco  compound  by  titration  with  a  reducing 
I  until  all  the  blue  colour  is  destroyed.     It  is  there 
necessary  to  conduct  the  operations  out  of  contact 
with  air  so  that   the  apparatus  required  is  somewhat 
complicated. 

Hyposulphite  method. — Sodium  hyposulphite  has  been 
most  commonly  used  as  a  reducing  agent,  and  a  full 
description  of  a  method  involving  its  use  will  be  found 
in  '"  A  Dictionary  of  Dyes  and  Mordants."  by  Rawson 
Gardner,  and  Lay  cock.  We  have  found  the  method  to 
jive  correct  results  when  applied  to  pure  indigotin,  but 
the  method  of  standardisation  of  the  hyposulphite  with 
immoniacal  copper  sulphate  is  troublesome :  the  solution 
>f  hyposulphite  is  exceedingly  unstable,  and  it  is  ne 
to  carefully  expel  all  air  from  the  solution  to  be  titrated. 
ind  to  cool  it  thoroughly  out  of  contact  with  air  before 
titration,  if  correct  results  are  to  be  obtained.  The 
following  experiments  were  carried  out  to  trace  the  effect 
of  dissolved  impurities  on  the  method.  The  substances 
lerived  from  waste  water  in  indigo  manufacture  were 
used  as  impurities,  and  the  solutions  made  up  for  titration 
u  exactly  the  same  way  as  previously  described  in  testing 
:heir  effect  on  the  permanganate  method.  The  following 
results  were  obtained  : — 


Percentage  confetti  >•/  indigotin  in  mil 


By  calculation. 


By  experiment. 


Pen  entagc  erroi 


74-475 

ii.;., 

24-825 


75-95 
51-26 

27-2H 


1-475 
L-61 
2-4  a 


llii-  end  points  in  titration  were  not  very  clear,  and  the 
error  is  no  doubt  to  some  extent  due  to  the  uncertainty 
of  determining  the  exact  completion  of  the  reaction. 
This  was  also  found  to  be  the  case  in  dealing  with  ordm 
commercial  indigos,  but  fairly  accurate  results  were 
obtained  by  the  application  of  Groesmann's  method 
of  purification  to  the  solutions  before  titrating  with  hypo- 
sulphite (see  table,  page  734). 

Effect  of  indirubin. — It  is  stated  in  "  A  Dictionary  of 
Dyes  and  Mordants  "  (/or.  cit.)  that  the  hyposulphite 
method  does  not  estimate   indirubin   in   the   presence  of 

indigotin.     With  a  view  to  determining  tl Beet  of  this 

substance  on  the  determination  of  indigotin.  a  similar 
series  of  experiments  to  those  described  for  tracing  the 
effect  of  indirubin  on  the  permanganate  method  was 
carried  out,  and  the  following  results  obtained  : — 

Percentage  of  indigotin  in  mixture. 


By  calculatioa. 


By  experiment. 


Percentage  error. 


96-5 

94  0 
890 

99 
99 

99 

2-5 

5  0 

100 

The  error  due  to  indirubin  is  thus  in  every  case  equal 
to  the  amount  of  that  substance  added.  The  end  points 
in  titration  were  perfectly  sharp  and  the  solutions  obtained 
at  the  conclusion  of  the  operation  of  a  brownish-yellow 
colour  exactly  like  that  obtained  when  pure  indigotin  is 
estimated.  It  is  evident,  therefore,  that  the  method 
determines  the  two  constituents  simultaneously. 

To  confirm  this  the  method  was  applied  to  a  specimen 
of  pure  indirubin  (N=  10-06  per  cent.,  corresponding  to 
'.14-275  per  cent,  indirubin),  and  was  found  to  show  a 
content  of  94-5  per  cent,  indirubin,  coinciding  very  nearly 
with  the  truth. 

Titanous  chloride  method.—  This  method  has  recently 
been  described  by  Knecht  (J.  Soc.  Dyers  and  Colounst-. 
1905,  21,  292),  and  depends  upon  precisely  the  same 
reaction  as  the  hyposulphite  method.  It  has  the  advan- 
tages over  the  latter  method,  however,  that  the  solution 
of  the  reagent  is  more  stable,  the  standardisation  is  more 
easily  accomplished,  the  end  point  in  titration  (using 
Grossmann's  method  of  purifying  the  sulphonic  acid 
solution)  is  sharper,  and  the  solution  may  be  titrated 
warm  without  any  ill-effect.  The  method  gives  correct, 
results  with  pure  indigotin.  but.  as  is  pointed  out  by  its 
author,  no  clear  end  point  in  titration  can  be  obtained 
with  an  impure  indigo  unless  the  solution  to  be  titrated 
is  purified  by  Grossmann's  method.  The  results  obtained. 
are  therefore  subject  to  the  same  errors  as  we  have  show 
to  be  inherent  in  this  means  of  purification,  but  the-e 
are  small  when  indigos  of  average  quality  are  dealt  with 
(see  table,  page  734).  The  effect  of  starch  and  gluten, 
added  as  impurities  to  pure  indigotin  is  shown  in  the 
following  table  : — 

Percentage  content  of  indigotin    in   mixture. 


By  calculation.  By  experiment.  Percentage  error. 


The  error  introduced  by  these  impurities  is  thus  very 
slight. 

We  have  confirmed  the  author's  statement  that  this 
method    determines    indirubin    together    with    indigotin, 
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having  obtained  by  its  use  a  precisely  similar  set  of  figures 
t^>  those  above  showing  the  effect  of  indirubin  on  the  hypo- 
sulphite method.  Indirubin  is  also  correctly  estimated 
alone. 

Acetic-sulphuric  acid  method. — This  method  is  founded 
on  the  formation  of  the  monosulphate  of  indigotin  in 
glacial  acetic  acid  solution,  its  hydrolysis  by  pouring 
the  solution  into  water,  and  weighing  of  the  precipitated 
indigotin  as  such.  The  method  of  formation  of  the 
monosulphate  was  first  described  bv  Binz  and  Kufferath 
(Annalen,  1902,  325.  196).  and  its  application  as  a  means 


Thus  the  indirubin  is  partially,  but  not  wholly,  esti- 
mated by  the  method,  being  soluble  to  some  extent  in 
dilute  acetic  acid  ;  correct  results  for  indigotin  can. 
therefore,  not  be  obtained  in  the  presence  of  this  con- 
stituent. 

Application  oj  the  methods  investigated  to  commercial 
indigos. — In  the  following  table  we  hare  summarised 
the  results  obtained  in  estimating  the  indigotin  content 
of  six  typical  Bengal  indigos.  All  the  results  are  expressed 
on  dry  material  and  are  the  mean  of  duplicate  experi- 
ments. 


Permanganate  methods. 


Sulphonation  by  Eawson's  method. 


Purification  of 

solution  by  barium 

chloride. 


Purification  of 

solution  by 

barium  sulphate. 


Purification  of 

solution    by 

Grossmann's 

method. 


Sulphonation  in 
boiling   water- 
bath  and  puri- 
fication of 
solution  by 
barium  sulphate. 


Seduction  methods 

using  Grossmann's 

of  purification. 


Hypo- 
sulphite 

method. 


Titanous 
chloride 
method. 


Acetic-sulphuric 
acid  method 

of 
Mohlau  and 
Zimmermaun. 


I.  75-14 

n.  68-81 

III.  68-81 

IV.  60-36 
V.  54-32 

VI.  45-87 


77-26 
70-31 
69-11 
61-86 
55-53 
47-08 


77-26 
69-71 
68-81 
61-26 
54-92 
47-08 


77-0 
70-5 
69-8 
-62-4 
55-8 
47-2 


76-26 
70-25 
68-95 
61-63 
54-32 
47-01 


77-09 
69-77 
68-99 
61-41 
54-88 
47-3 


75-8 

70-0 

70-37 

62-35 

55-3 

46-4 


of  analysis  bv  Mohlau  and  Zimmermann  (Zeit.  Farb. 
Text.  Chem.,  "1903,  10,  189).  Bloxam  (loc.  cit.)  shows 
that  a  method  of  quantitative  analysis  of  indigo  cannot 
be  founded  upon  the  use  of  the  mixture  of  acetic  and 
sulphuric  acids  used  by  Binz  and  Kufferath,  containing 
five  parts  of  the  former  acid  to  one  part  of  the  latter, 
since  the  product  derived  from  a  commercial  indigo  by 
pouring  the  solution  obtained  into  water  is  not  pure 
indigotin,  even  after  thorough  washing  with  alcohol. 
Pure  indigotin  is,  however,  obtained  if  a  fairly  pure 
specimen  of  indigo  is  used  as  a  starting  point.  We  have 
confirmed  these  observations  and  have  experimented 
with  the  modification  suggested  by  Mohlau  and  Zimmer- 
mann (loc.  cit.),  which  mainly  consists  in  using  a  mixture 
of  acetic  and  sulphuric  acids  containing  only  four  parts 
of  the  latter  acid  to  100  of  the  former.  We  have  found 
this  method  to  give  correct  results  with  pure  indigotin, 
and  with  indigos  showing  a  content  of  over  90  per  cent, 
of  this  constituent,  the  precipitate  obtained  containing 
over  99  per  cent,  of  indigotin,  as  has  already  been  shown 
in  describing  our  methods  of  obtaining  this  substance  in 
a  pure  condition.  In  dealing  with  commercial  indigos 
the  operations  of  sulphate  formation  and  hydrolysis 
must  be  repeated  many  times  before  pure  indigotin  is 
obtained  as  a  precipitate,  and  the  manipulations  necessary 
are  very  liable  to  lead  to  errors,  which  assume  a  consider- 
able magnitude  when  calculated  on  to  the  small  weight 
of  substance  with  which  it  is  requisite  to  work.  We 
have  found  that  as  much  as  0-25  grm.  of  indigo  can  be 
safely  dealt  with  by  this  method,  using  the  quantity  of 
mixed  acids  recommended  by  its  authors,  but  it  is  not 
advisable  to  exceed  that  amount.  The  precipitates 
obtained  should  always  be  thoroughly  washed  with  alcohol 
to  remove  red  impurities  which  are  carried  down  with  the 
indigotin.  In  the  analyses  of  commercial  indigos  by  this 
method,  given  in  ta  ble  above,  these  precautions  were  adopted 
and  precipitates  ultimately  obtained  showing  a  content 
of  99-8  per  cent,  indigotin  by  titration  with  permanganate. 
The  procedure  is.  however,  tedious,  and  the  method  does 
not  recommend  itself. 

Effect  of  indirubin. — A  set  of  experiments,  similar  to 
those  carried  out  to  trace  the  effect  of  this  constituent 
on  the  other  methods  of  analysis,  gave  the  following 
results : — 

Percentage  content  of  indigotin  in  mixture. 


By  calculation. 


By  experiment.  Percentage  error. 


96-5 

!.:■-:. 

1-35 

940 

95-6 

1-6 

890 

92-85 

3-85 

The  table  shows  that  fairly  concordant  results  are 
obtained  with  all  the  methods  investigated  except  that 
in  which  barium  chloride  is  used  as  a  precipitant.  The 
permanganate  methods  are  a  good  deal  simpler,  and 
more  rapid  in  execution  than  the  reduction  or  gravi- 
metric methods,  and  we  were  unable  to  find  any  superiority 
in  the  sharpness  of  the  end  point  when  applying  Gross- 
mann's principle  of  purification  to  the  solutions  titrated 
with  permanganate,  whilst  we  have  shown  that  the  use 
of  calcium  carbonate,  besides  requiring  more  manipu- 
lation than  that  of  barium  sulphate,  involves  a  small 
error.  Purification  with  calcium  carbonate  is  essential 
to  reduction  methods,  and  one  of  these  should  be  used 
in  estimating  indigotin  in  indigos  containing  indirubin, 
the  latter  constituent  being  then  separately  determined 
by  a  special  method  and  deducted.  For  all  other  indigos 
the  highest  accuracy  is  combined  with  the  most  rapid 
working  by  proceeding  as  follows  : — 0-5  grm.  of  finely- 
powdered  indigo  is  placed  in  a  small,  narrow-necked 
stoppered  bottle,  and  mixed  with  a  few  Bohemian  garnets  ; 
20  c.c.  of  pure  concentrated  sulphuric  acid  are  added, 
and  the  bottle,  with  its  stopper  removed,  placed  in  a 
shallow  water-bath  containing  just  enough  water  to  cover 
the  depth  of  acid  in  the  bottle.  The  bath  is  now  brought 
to  the  boil,  and  when  briskly  boiling,  the  stopper  is  replaced 
in  the  bottle,  which  is  shaken  periodically  for  15  minutes. 
At  the  end  of  this  time  the  bottle  is  removed  from  the 
water-bath,  and  allowed  to  remain  in  cold  water  with 
its  stopper  removed  until  the  contents  are  cool.  These 
are  then  transferred  to  a  500  c.c.  flask  in  which  10  c.c. 
of  a  20  per  cent,  barium  chloride  solution  and  sufficient 
sulphuric  acid  to  precipitate  all  the  barium  has  previously 
been  placed,  and  the  whole  made  up  to  volume,  well 
shaken,  and  set  aside  for  the  precipitate  to  settle  for  one 
hour.  An  aliquot  part  of  the  supernatant  liquid  is  then 
titrated  with  approximately  N/50  permanganate,  and 
the  result  calculated  on  the  basis  that  1  c.c.  N/50  per- 
manganate is  equivalent  to  0-0015  grm.  indigotin. 

The  determination  of  indigotin  in  indigo-yielding 
plants. — The  work  now  in  progress  in  India  on  the  im- 
provement of  the  cultivation  and  manufacture  of  indigo 
has  rendered  it  imperative  that  a  reliable  method  of 
estimating  the  amount  of  indigotin  a  given  plant  is  capable 
of  yielding  should  be  available.  Such  a  method  was 
devised  by  Rawson  in  1900.  and  an  account  of  it  published 
in  his  "  Report  on  the  Cultivation  and  Manufacture  of 
Indigo."  in  1!«I4.  The  method  consists  in  extracting 
20  grms.  of  leaf  (in  which  all  the  colour-yielding  principle 
resides)  with  boiling  water,  straining  off  the  leaves,  and 
precipitating  the  indigotin  from  the  solution  of  the 
glucoside  so  obtained  by  the  addition  of  o  c.c.  of  hydro- 
chloric acid  (containing  20  per  cent.  HC1)  and  40  c.c.  of 
a  5  per  cent,  solution  of  ammonium  persulphate.     The 
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•  ..ii  of  amnioniuni   persulphate   is  added  gradually, 
■     together   with   the   hydrochloric   acid,    ind    2 
titer  tin—  at  half-hour  intervals  for  one  hour,  tin  remaining 

.  .   being  added  .ill  together  ;•  t   the  end  of  two  houi 
from  the  tir-t  addition.      After  standing  for  anothci   I 
tin-  precipitated  indigotin  is  Kltcrod  oil  throng] 
wasliril.   dried,   and   further  treated   as   m    the  ordinary 
analysis  of  indigo. 

It  was  pointed  out  by  one  of  us  (Trans.  Chcm.  Sou., 

1904,    85.    S77)    that    this    method    of    precipitating    the 

■tin   from    an   extract    "1    the   indigo   plant    ili<l   not 

the  same  result   as  was  obtained   by   fermenting  the 

extract    with   the  enzyme   extracted    from   indigo  leaves 

.mil   oxidising   the   fermented    liquid    with   air,   a    iai 

amount   ..f  indigotin   being   invariably   obtained    by   the 

latter  method.     We  have  investigated  the  cause  of  this 

anomaly,    and.    as   a    preliminary,    have   submitted    the 

entation  method  to  a  careful   examination,   with  a 

to  determining  the  accuracy  in  the  results  obtained 

In     its    application.     The    plant     extract    and    enzyme 

■oration  "ere  prepared  exactly  a-  described  in  the  previous 

pa|>er  [Inc.   nl.)  ami   the  same   methods   for  determining 

the    completion    of    the    fermentation    process    and    for 

oxidising  the  solutions  have  been  ado). ted.     The  following 

experiments   were  carried  out  :- 

Experiment  A.-  4.">o  c.c.  of  extract  were  fermented 
with  150  c.c.  of  enzyme  solution,  and  the  fermentation 
being  complete  after  two  hours  and  forty  minute-,  two 
portions  of  280  c.c.  each  were  withdrawn  and  oxidised, 
ami  the  indigotin  precipitated,  determined  in  each  case 
(I.  and  II.)  :  4."i0  c.c.  of  the  same  extra.!  were  fermented 
with  7.">  c.c.  of  enzyme  solution,  in  which  ease  the  fer- 
mentation process  took  four  hours  and  forty  minutes 
for  completion,  and  two  portions  of  24"i  c.c.  each  wire 
then  withdrawn  from  this  solution,  oxidised,  and  the 
indigotin  determined   (III.   and    IV.). 

Experiment  H. — 440  c.c.  of  extract  were  fermented 
with  2211  e.c.  of  enzyme  solution,  and  after  four  hours, 
the  fermentation  be  ng  complete,  two  portions  of  300  c.c. 
each  were  withdrawn,  oxidised,  and  the  indigotin  estimated 
(I.  and  II.)  ;  440  c.c.  of  the  same  extract  were  fermented 
with  llo  e.c.  of  enzyme  solution,  and  on  completion  of 
the  fermentation  after  seven  hours,  two  portions  of  250  c.c. 
each  were  withdrawn,  oxidised,  and  indigotin  determined 
111  and  IV).  The  following  results  expressed  as  the 
amount  of  indigotin  obtained  from  200  c.c.  of  extract 
in  each  ease  were  obtained  :  — 


I. 

11. 

III. 

IV. 

Experiment  A. 
Experiment  IS. 

grin. 
0-1680 

n-liiii 

grin. 
0-1675 
0-100 

grin. 

0-1687 
0-100 

gnu. 
0-1665 
0-098 

It  is  thus  shown  that  the  result-  obtained  by  fermenting 
an  extract  of  plant  under  varying  conditions  are  eon- 
cordant,  and  it  is  therefore  probable  that  the  figures 
obtained  represent  the  true  amount  of  indigotin  obtain- 
able from  the  extract. 

Attempts  were  accordingly  made  to  bring  the  chemical 
method  of  precipitation  into  line  with  the  fermentation 
method.  It  was  thought  probable  that  the  different  .  was 
due  to  the  employment  of  an  excess  of  persulphuric  acid 
in  Rawson's  method,  since  indigotin  is  oxidised  and  dis- 
solved by  an  excess  of  this  reagent,  and  the  amount  used 
.  iwson  far  exceeds  the  requirements  on  the  assumption 
that  the  body  oxidised  i-  indoxyl.  We  have  found  this 
the  ease,  ami  that  results  coinciding  exacth  with 
those  obtained  by  fermentation  may  be  obtained  by 
proceeding  as  follows:  — The  extract   of  leaf  is  madi 

mrneuded  by  Rawson,  .are  being  taken  to  keep  the 
volume  as  small  as  possible.  The  extract  is  then 
thoroughly  cooled,  and  5  c.c.  of  strong  hydrochloric  acid 
and  2  C.C.  of  a  5  percent,  solution  of  ammonium  persulphate 
added.  The  solution  is  then  allowed  to  remain  for  at 
an  hour,  and  a  small  portion  then  removed  and 
filtered  through  the  asbestos  filter  ultimately  to  be  used 
for  filtration  of  the  indigotin  precipitated.  The  filtrate 
i  lear  yellow  colour,  but  if  the  colour  becomes  green 
on  standing  the  filtrate  is  returned  to  the  mam  volume, 
and  no  further  persulphate  is  added  until  a  test-portion 
shows  the  action  of  the  first  addition  of  2  c.c.  complete  ; 
if  the  yellow  colour  of   the   filtrate   i-  permanent  a  few 


drops  ..f  persulphate  solution  are  added  to  it,  and  ii  ■ 

then  produced  the  filtrate  is  returned  to 

the  in. mi  solution,  togethei    with  another  2  o.e.  of    per- 

ulphate  solution.  When  .  test-portion  no  longer  turns 
I.  either  on  standing  ..r  bj  furthei  addition  of  per- 
sulphate, the  reaction  is  complete,  and  the  solution  may 
then  be  boiled  and  filtered,  and  the  indigotin  estin 
.-  previously  desi  ribed.  We  have  found  that,  in  .baling 
with  20  gin.-,  of  leaf,  s  ,•.,■.  of  a  .">  per  cent,  persulphati 
solution  is  the  maximum  required 

The  identity  ..f  the  results  obtained  by  this  method 
an. I  by  fermentation  with  enzyme  is  shown  by  the 
follow  in g  experiments  : — 

Experiment  A.—  The  quantity  of  indigotin  obtainable 
from  two  portion-  ..f  extra,  t  of  100  c.c.  each  wa-  deter- 
mined by  the  persulphuric  acid  method  described  (I.  and 
II.)  J  2211  i.e.  of  the  same  extract  were  fermented  with 
llo  c.o.  of  enzyme  solution,  and  two  portions  of  150  c.c. 
each  were  withdrawn,  oxidised,  ami  indigotin  precipitated 
and  determined  when  fermentation  was  complete  (III. 
and  IV.). 

fxprrimint  IS. — The  indigotin  obtainable  from  two 
portions  of  extract  of  150  c.c.  each  was  determined  by 
persulphuric  acid  (I.  and  Hi.  and  I7.">  C.O.  of  the  same 
extract  were  fermented  with  the  -am.-  volume  of  enzyme 
solution,  and  the  indigotin  precipitated  by  oxidation 
determined  in  :ioo  e.c.  of  the  fermented  solution  (III.). 
The  following  results,  expressed  as  the  amount  of  indigotin 
obtained  from  loo  c.c.  of  extract,  were  obtained  : — 


Persulphuric  acid 
method. 


Fermentation. 


grm. 

grm. 

Experiment  A 

I. 

0-0667 

in.     0-0667 

II. 

0-0663 

rv.   0-066S 

Experiment  B 

I. 

0-0650 

II. 

0-0650 

III.  00650 

The  accuracy  of  the  persulphuric  acid  method  as  a 
means  of  determining  the  amount  of  indigotin  obtainable 
from  an  extract  of  indigo  plant  is  thus  established. 
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THE  ANALYSIS  OF  INDIGO. 

BY    \V.    FOPrLEWELI.   BLOXAM. 

Introductory, — The  author  was  employed  in  India  (1902 
1904)  in  researi  h  work  on  plant  indigo  at  the  1! 

:  on  (Bengal),  and,  during  the  year  1905,  publica- 
tion  was    made  of  the  results  obtained.* 

In  October,  I £05,  arrangements  were  made  by  the 
Government  of  India  that  this  work  should  be  .  ..ntinued 
in  the  Cloth  Workers'  Laboratory  of  the  University  of 
Leeds,  under  the  general  supervision  of  Mr.  A.  G.  Perkin. 
The  author  had  brought  home  from  India  some  hundreds 
of  specimens  of  indigo  at  all  stage-  of  manufacture,  and 
of  finished  Bengal  cake  indigo,  of  which,  in  each  case, 
the   history   was   known.     So.   in   the   event   of  it   being 


•  "  An  Ac.nunt  of  the  Research  Work  in  Indigo,  carried  oat 
at  Dalaingb  Serai  Research  station  mnder  subsidy  of  the  Govern- 
ment of  Bengali  from  1903  to  March  1904."  by  W.  P.  Bloxam  and 
H  M  Leake,  with  the  assistance  of  R.  8.  Fiiilow,  (Calcutta:  The 
Bengal  Secretariat  Book  Depot,  1905.1 

"  Uur  present  knowledge  of  the  Chemistry  of  Indigo  "  By 
W.  P.  Bloxam.  Chem  so.  Trans..  1905.  87.  975.  (This  J., 
1904.  746 — 747 
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possible  to  develop  an  accurate  method  of  analysis  for 
both  pure  indigotin  and  crude  indigo,  there  would  become 
available  a  large  amount  of  information  for  planters  and 
dyers  using  plant  indigo. 

For  here  was  material  on  which  could  be  determined  the 
daily  yield  of  indigotin.  obtained  in  an  ordinary  factory 
from  known  weights  of  green  plant,  throughout  the  period 
of  manufacture  :  and.  in  addition,  the  results  attained 
by  the  use  of  manures  upon  the  experimental  plots  at 
Dalsingh  Serai. 

In  order  to  be  able  to  judge  of  the  accuracy  of  the 
methods  already  in  existence  for  the  analysis  of  indigo,  it 
was  absolutely  necessary  to  be  able  to  prepare  pure 
indigotin  in  quantity  for  use  as  a  standard.  (See  this  J., 
1904,  740 — 747).  Two  methods  were  available  for  this 
purpose  :  — 

(a)  Secrystalliaation  from  nitrobenzene. — This  process 
proved  somewhat  laborious,  some  30  grins,  only 
being  obtained  after  a  week's  work.  Moreover, 
later  experiments  tended  to  throw  doubt  on  the 
purity  of  the  product  obtained  by  this  method. 

(J)  Sublimation  under  diminished  pressure. — This 
method  has  already  been  briefly  described 
(Chem.  Soc.  Trans.."  1905,  87,  983").  A  slight 
modification  was  now  made  by  immersing  the 
Jena  flask  in  a  bath  of  fusible  metal,  the  level  of 
the  fusible  metal  just  coinciding  with  the  upper 
surface  of  the  indigo  within  the  flask.  A  square 
of  asbestos-cardboard  was  so  arranged  that 
the  portion  of  the  flask,  between  the  level  of 
the  fusible  metal  and  the  asbestos-cardboard 
was  raised  to  such  a  temperature  that  only 
indigotin  vapour  was  there  present,  and  this 
zone  of  the  flask  remained  quite  clean  at  the  close 
of  the  operation,  the  sublimate  being  deposited 
in  the  upper  portion  of  the  flask  above  the 
asbestos  card. 

Sublimation  was  observed  to  commence  when  a 
thermometer  (filled  with  mercury  under  pressure 
of  nitrogen)  placed  in  the  fusible  metal  indicated 
300°  C,  the  sublimation  being  finally  effected 
between  370°  and  390°  C.  The  sublimate  was 
beautifully  crystalline  and  quite  pure.*  This 
statement  is  considered  necessary,  as  Knecht 
states  (J.  Soc.  Dyers  and  Colourists,  1904, 
20.  97).  "  Without  going  into  any  detail 
with  regard  to  the  work  we  carried  out  on 
this  subject.  I  may  say  that,  of  the  various 
methods  of  purification  tried,  sublimation  under 
reduced  pressure,  though  yielding  large  crystals, 
gave  the  least  pure  product." 

In  this  fashion  indigotin  can  be  obtained  in  any  desired 
quantity.  Using  the  "  B.A.S.F.  rein  "  as  source,  100  grms. 
can  easily  be  prepared  in  a  day.  Examination  and 
analysis  showed  :  (a)  That  it  contained  no  ash  ;  (b)  that 
it  contained  no  impurity  which  could  be  removed  by 
solvents ;  (c)  on  analysis  it  yielded  theoretical  figures 
when  tested  by  the  methods  of  analysis  later  descril  ed 
in  detail  [see  p.  7  41). 

An  Examination  of  the  Practicability  of  the 
Methods  which  have  been  proposed  for  the 
Analysis  of  Indigo. 

Section  I. — Methods   involving  the   use  oj  potassium 
permanganate. 

This  method,  originally  introduced  by  Mohr  (Dingl. 
pol.  J.,  exxxii.  363),  has  been  modified  by  Rawson.  and 
has  been  examined  critically  by  the  present  writer  (Chem. 
Soc.  Trans.,  1905,  87.  984)"  Although  this  method  may 
be  of  use  for  commercial  purposes  in  determining 
the  relative  merits  between  two  samples  of  indigo,  it  is 
generally  admitted  that  the  process  cannot,  as  it  stands. 

•  In  the  Chem.  Soc.  Proc.  1904.  20,  159,  and  in  the  full 
paper  (Chem.  Boc.  Trans .  1905,  87.  982),  the  author  claimed 
priority  of  production  of  pure  indigotin  by  snhlimation  us  described. 
A  pap  ever,  recently  been  discovered,  "The  Molecular 

Weight  ol  Indigo.'  by  I.  von  Sommaruga.  lAnnalen  1879,195, 
302).  in  which  the  author  shows  be  prepsied  pure  indurotin  by 
sublimation  ol  the  refined  natural  product  under  diminished 
pressure,  and  subjected  it  to  analysis. 


be  used  for  accurate  determination  of  the  indigotin 
percentage  of  a  crude  indigo.  (See  also  this  J.,  1904, 
747.)  This  statement  is  sustained  after  a  critical 
examination  of  the  improvements  suggested  by  Rawson 
and  by  Grossmann.  ("  A  Manual  of  Dyeing,"  Knecht, 
Rawson  and  Lowenthal;  Griffin,  London,  1901.  "An 
Improved  Method  of  Indigo-testing,"  Grossmann  ;  this 
J.,  1905,  308.)  These  processes,  although  no  doubt 
effecting  a  clearer  end-point  of  the  reaction,  entail  at  the 
same  time  losses  of  indigotin  ;  for  the  precipitates  given 
by  barium  chloride  and  calcium  carbonate,  respectively, 
are  always  blue  coloured.  Feeling  that  this  might  be  due 
either  to  some  error  in  the  manipulation,  or  to  some  fault 
in  the  process  of  sulphonation,  it  was  decided  to  prepare 
the  various  sulphonic  acids  of  indigotin  in  a  pure  condition, 
and  to  study  the  behaviour  of  their  barium  and  calcium 
salts,  for  it  was  considered  probable  that  failure  was  due  to 
the  degree  of  sulphonation  being  too  low.  In  this  case 
it  might  be  possible,  at  a  higher  degree  of  sulphonation, 
to  throw  down  the  impmities  by  the  action  of  calcium 
carbonate  without  loss  of  the  indigotin  content  of  the 
solution. 

I. — Preparation  of  Potassium  Indigotinmonosulphonate. 

One  part  of  indigo  (B.A.S.F.  rein),  20  parts  of  sulphuric 
acid  (100  per  cent.),  and  10  parts  of  treated  pure  sand, 
were  thoroughly  mixed  together,  and  allowed  to  stand 
for  about  one  hour  with  frequent  stirring.  The  progress 
of  the  reaction  was  tested  from  time  to  time  by  trans- 
ferring a  drop  of  the  mixture  into  water.  When  a  violet 
solution  was  obtained  in  hot  water,  the  whole  mass  was 
poured  into  water,  cooled,  and  the  precipitate  filtered 
off  and  pressed  on  a  porous  plate.  It  was  then  re-dis- 
solved in  a  large  volume  of  boiling  water,  and  the 
potassium  salt  precipitated  by  the  addition  of  potassium 
carbonate.  The  salt  could  not  be  obtained  in  a  crystalline 
form,  but  it  was  purified  by  repeated  solution  in  boiling 
water.  On  analysis,  0-3018  grm.  of  sulphonate  gave 
0-0656  grm.  potassium  sulphate, 

K  =  9-74  per  cent,   (theory  =  10-26  per  cent.); 
0-2213    grm.    of    sulphonate    gave   0-1396   grm.    barium 
sulphate. 

S  =  8-50  per  cent.  (theory  =  8-42  per  cent.). 

Indigotin  could  not  be  determined  by  titration  with 
potassium  permanganate  owing  to  the  slight  solubility 
of  the  mono-sulphonic  acid. 

II. — Preparation    of    Potassium    lndigotindisulphimate. 

6  grms.  of  "  indigo  B.A.S.F.,"  120  grms.  of  sulphuric 
acid  (96  per  cent.),  and  purified  sand,  were  heated  in  the 
water  oven  for  an  hour  and  a  half,  the  product  was  poured 
into  water,  and  the  solution  filtered  hot.  To  the  filtrate 
potassium  carbonate  was  added  until  the  potassium 
salt  was  nearly  all  salted  out.  The  temperature  of  the 
mother  liquor  was  then  raised  to  the  boiling  point,  when 
solution  took  place,  and  on  cooling  the  disulphonate 
separated  as  a  crystalline  precipitate,  which  was  collected 
on  the  filter  pump,  and  washed  thoroughly,  first  with  a 
solution  of  potassium  acetate,  and  then  with  alcohol. 
It  may  be  further  purified  by  redissolving  in  boiling  water, 
cooling,  filtering  off  the  precipitate  and  washing  as  before. 
As  a  result  of  analysis  0-3190  grm.  of  sulphonate  gave 
0-1029  grm.  potassium  sulphate,  K  =  14-46  per  cent, 
(theory  =  15-6  per  cent.). 

0-423  grm.  of  sulphonate  gave  0-3864  grm.  barium 
sulphate.     S  =  12-53  per  cent,  (theory  =  12-85  per  cent.). 

Titration  of  indigotin  by  permanganate  gave  51-68 
per    cent,     (theory  =  52-2    per    cent.). 

III. — Preparation  oj  Potassium  Indigotintrisulpkonale. 

10  grms.  of  "indigo  B.A.S.F.,"  100  grms.  of  fuming 
sulphuric  acid  (15  per  cent.  SOa).  and  100  grms.  of  purified 
sand,  were  heated  together  for  three  hours  at  45° — 55  C, 
with  frequent  stirring,  and  the  product  poured  into  water. 
The  procedure  for  the  isolation  and  purification  of  the 
potassium  salt  was  similar  to  that  given  above  for  tho 
disulphonate.  l'otassium  indigotintrisulphonatc  crystal- 
Uses  well  from  hot  water  in  very  minute  blue  needles,  thus 
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rendering  filtration  and  purification  easy.  0*2072  grin. 
of  the  sulphonate  g".vc  0-0834  grm.  potassium  sulphate, 
hence  K      1  -.-4  percent,  (theory     18-9  poi  cent.). 

0*2522    grm,    gave    0*2868    grm.    barium    sulphate: 
S     15*01  per  cent,  (theory     15*57  por  cont.). 

It v    titration    with    permanganate    the    indigotin    per- 
Mintage    was    found    to    lie    41*5     per     cent,     (theory 
42  per  cent.) 

IV.    -Preparation    "/   Potassium    [ndigotintetrasulphonate- 

B  grills,  of  " "  i m  1  i ii« •  B.A.S.F.,"  were  stirred  into  a  . 
with  sand  and  a  few  cubic  centimeters  of  100  per  cent. 
sulphuric  acid,  to  this  was  added  till  grins,  of  50  per  cent. 
fuming  sulphuric  acid,  and  the  whole  heated  to  I  In  I '. 
for  hnlf  an  hour  with  frequent  stirring.  Tho  method 
of  isolation  and  purification  of  the  sulphonate  is  the  same 
as  that  adopted  for  the  trisulphonate.  Potassium 
indigotintetrasulphonate  crystallises  exceedingly  well 
from  hot  water  in  fairly  large  transparent  red  crystals. 
0*2585  grm.  of  the  sulphonate  gave  0*1*201  grm.  potassium 
sulphate:     K  =  20*8  per  cent.   (theory=21*25  per    cent.). 

0*2982  grm.  of  the  sulphonate  gave  0*387  grm.  barium 
sulphate:    S  =  17*7    per    cent.    (theory=l7*4    per    cent.). 

Indigotin  by  titration  with  permanganate  gave  indigotin, 
:U-7  per  cent.  (theory=35*15  per  cent.). 

Conditions  under  which  the  sulphonation  »/  pure  indigotin 

can  be  t fleeted  without  loss. 

It  was  now  considered  necessary  to  determine  whether 
loss  of  indigotin  was  involved  in  the  process  of  sulphonation. 


givo  rise  to  losses  of  Indigotin  ranging  from  J  \»-r  cent,  to 
1  !■•_'  per  cent.,  according  to  the  time  o)  heating  (half  to 
one  hour  ut   95      loir  i'.i.     It  is  not    po  lible  to  agree 

With      these      statements      of      \\  oid      Vnrlalider, 

for  the  figures  given  in  the  following  table  Bhow  that,  with 
pure  indigotin,  no  loss  was  experienced  on  nor.'  20  pei  cent. 
fuming  sulphuric  acid   for  three-quarters  of    an   hour  at 

In  the  present  snlphonatioii  experiments  the  indigotin, 
placed  in  a  small  beaker,  wafl  first  mixed  with  sand 
(purified  by  exhaustive  treatment  at  the  boiling  point 
with  strong  sulphuric  acid,  and  a  trace  of  nitric  acid, 
to  remove  iron  and  organic  maiici.  and  finally  washed 

and    dried     at     I'll      C.)    and    then    treated   with    acid    and 

placed  in  the  water  oven,  the  mixture  being   stirred  at 

regular  intervals.  In  this  way.  pure  indigotin  can  ho 
converted  almost  entirely  int..  the  tetrasnlphoiUG  acid  in 
half  an  hour  by  treatment  with  20  per  cent,  fuming 
sulphuric  acid  in  the  water  oven—  and  this  without  loss. 
In  tho  case  of  pure  indigotin,  acids  of  greater  strength 
than  20  per  cent,  fuming  do  cause  decomposition  when 
the  duration  of  sulphonation  is  three-quarters  of  an  hour 
at   the    temperature   of   the    water   oven. 

Later    experiments    showed    that    temperatures    abi 
that    of   the   water   oven   gave   rise   to   considerable   loss 
where    fuming    acid    is     used     with     pure     indigotin     (v. 
p.  741). 

Tho  follow  im.'  table  shows  some  of  the  conditions 
under  which  a  loss  of  indigotin  may  be  expected  on 
sulphonation :  — 


Sulphonation  of  crude  Bengal  indigos. 


Indigotin  crystallised  from 
Nitrobenzene. 


Sublimed  Indigotin. 


Mode  of  Sulnhonation. 


Permanganate 

used. 


Percentage  of 

Indigotin. 


Permanganate 
used 


1  age  of 
Indigotin. 


12*5  per  cent,  fuming  acid- 
i  hour  at  97°  C 

JO  per  cent,  fuming  acid — 
i  hour  at  97°  C 

J  hour  at  110°  C 

2  hours  at  97    C 


c.c. 

90    , 

90    I 

8*95  ." 

(90    I 


9-0 


per  cent. 


'1 

I  BB*7j 


per  cent. 


100 


i  9-0    I 
8*85 


100 

99 

98-5 


SO  'x-r  cent,  fuming  acid — 

8-90                           99                             —                             — 

S-90                               99                                  —                                 — 

'.7  per  cent,  fuming  acid — 

i  hour  at  97    C 

—                                 —                                8*85                              98-5 

For.  if  sulphonation  could  not  be  effected  without  loss, 
then  it  would  be  obviously  useless  to  try  the  Grossinann or 
other  modes  of  removing  the  i  in  purities  from  crude  indigo, 
■is  the  fault  of  loss  on  sulphonation  would  be  a  vital  one. 
The  only  detailed  information  on  this  subject  seems  to 
l>e  found  in  a  paper  by  Wangerin  and  Voriander  on  "  The 
Titration  of  Indigotin  with  Hydrosulphite."  (Zeits.  f. 
Farben-und  Textilchemie.,  1902,  1,  281.)  These  authors 
state  that  00  per  cent,  sulphuric  acid  does  not  sulphonate 
indigotin.    even    when    used    in    great    excess. 

I'h'-  ordinary  concentrated  (94  per  cent.)  acid,  as  is 
well  known,  dissolves  indigotin  without  leaving  any 
residue.  With  sufficient  shaking,  half  an  hour's  heating 
100°  suffices  \vi*h  10  volumes  of  94  per  cent,  or 
stronger  acid  for  sulphonation.  The  authors  then  pro- 
ceed to  determine  by  titration  with  hydrosulphite  how 
much  indigotin  is  lost  by  oxidation  in  sulphonating  with 
sulphuric  acid  of  various  strengths  for  different  times. 
Employing  as  the  temperature  limits  95° — 100  C,  they 
state  that  loss  occurs  with  acid  of  so  low  strength  as 
M  per  cent,  when  heating  is  continued  for  half  an  hour. 
Acid  of  Iimi  per  cent,  is  stated  to  give  rise  to  a 
loss  of  'J-I  per  cent,  indigotin  on  heating  for  one  hour  at 
95° — lUO     C.      Acid    of.  S    per   cent,    fuming   is    stated    to 


Sufficient  pure  indigotin  was  sulphonated  by  100  per 
cent,  sulphuric  acid  to  just  colour  the  liquid,  the  coloured 
liquid  was  then  kept  at  a  temperature  between  90° — 
I '..  and  a  current  of  sulphur  dioxide  (dried  by  means 
of  concentrated  sulphuric  acid)  passed  through  the  coloured 
liquid.  No  alteration  or  diminution  of  colour  was  ob- 
served after  the  gas  had  passed  for  one  hour.  Thus  it 
established  that  then-  was  no  fear  of  loss  of  indigotin 
by  the  evolution  of  sulphur  dioxide  in  sulphonating.  the 
gas  being  without  action  on  the  sulphmdigotic  acid  in 
presence  of  concentrated  sulphuric  acid.  Crude  indigos 
are  not  so  highly  sulphonated  as  is  pure  indigotin  when 
acted  on  by  acid  of  the  same  i-trength  for  the  same  length 
of  time  and  at  the  same  temperature.  Thus  pure  in- 
digotin can  be  converted  almost  entirely  into  the  tetra- 
sulphonic  acid  by  treatment  with  20  per  cent,  fuming 
acid  for  half  an  hour  in  the  water  oven  at  '.17  C.  i  whilst 
under  similar  conditions,  a  crude  Bengal  indigo  would 
not  be  so  completely  com  cited  into  the  tetrasulphonic 
acid  on  account  of  the  impurities  acting  uner 

or  diluent  to  the  sulphuric  acid.  Fuming  sulphuric  acid 
of  some  5 — 10  per  cent,  greater  strength  is  required  to 
L'ivc  the  same  degree  oi  sulphon  ition  as  thai  attained  to 
by  the  pure  indigotin.     This  lower  degree  of  sulphonation, 
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experienced  in  the  case  of  crude  indigos  was  revealed 
only  during  the  course  of  the  latter  experiments  (r.  p.  70), 
which  led  to  the  adoption  of  the  potassium  tetrasulphon- 
ate  method  for  the  analysis  of  indigo. 

Action  of  the  di-,  tri-,  and  let ra-sul phonic  acids  oj  indigotin 
on  calcium  carbonate. 

These  acids  and  their  potassium  salts  having  been 
prepared  and  the  conditions  established  for  sulphonation 
without  loss,  the  way  was  now  clear  to  determine  whether 
Grossmann's  process  could  be  safely  employed.  Ex- 
periments showed,  however,  that  the  disulphonic  acid, 
when  treated  at  Grossmann's  prescribed  concentration 
(1  :  1000),  yielded  the  blue  calcium  salt  as  a  precipitate — 
but  the  solutions  of  tri-  and  tetra-sulphonie  acids,  when 
treated  similarly,  yielded  no  precipitates.  Here  then 
seemed  possible  an  application  of  Grossmann's  method 
for  the  purification  of  crude  indigos  after  sulphonation, 
if  the  degree  of  sulphonation  were  carried  as  far  as  tri- 
or tetra-sulphouate.  But  again  disappointment  was 
experienced.  On  sulphonating  crude  cake  indigos  with 
fuming  sulphuric  acid  of  various  strengths,  the  red  (tetra-  . 
sulphouate)  product  was  obtained  (see  preceding  page). 
But  now  a  new  difficulty  arose,  for,  although  no  pre- 
cipitation was  now  observed  of  the  blue  calcium  disul- 
phonate,  on  the  addition  of  calcium  carbonate,  much  less 
of  the  impurity  was  removed  than  when  a  lower  degree 
of  sulphonation  was  effected.  So  with  regret  it  was 
determined  that  Grossmann's  method  could  not  be 
employed  in  the  purification  of  crude  indigos. 

At  this  stage  the  author  was  driven  to  the  following 
conclusions  as  to  the  applicability  of  the  permanganate 
process  to  the  estimation  of  indigotin  : — 

(1)  It  can  only  be  used  for  the  estimation  of  absolutely 
pure  indigotin.  Even  in  the  case  of  synthetic  indigos 
the  impurities  are  estimated,  wholly  or  in  part,  and  the 
results  thereby  obtained  are  too  high  (v.  p.  73(i). 

(2)  Its  application  to  the  analysis  of  synthetic  and 
crude  indigos  is  not  possible,  at  this  stage,  for  the 
several  processes  recommended  for  preliminary  purifica- 
tion of  the  crude  indigo  fail  in  the  following  respects  : — 

(o)  They  fail  to  remove  the  impurities  completely 
and  too  high  results  are  obtained  on  titration. 

(b)  Whilst  impurities  are  removed,  indigotin  is  also 
thrown  down,  and  the  results  of  titration  are 
too  low. 


Section  II. — Estimation  of  indigotin  by  means  of  titanium 
trichloride. 

This  method  had  already  been  successfully  employed 
by  Knecht*  for  the  analysis  of  other  colouring  matters, 
and  its  employment  recommended  in  the  case  of  indigo. 
In  his  paper  of  1904.  Knecht  describes  the  method  for 
the  estimation  of  indigotin  by  titanium  trichloride. f  but 
he  states  that  it  is  not  possible  to  apply  this  new  method 
to  samples  of  natural  and  artificial  indigo.  In  his  paper 
of  1905  (loc.  cit.),  however.  Knecht  claims  to  have  been 
able  to  apply  the  titanium  method  with  success  to  the 
estimation  of  indigotin  in  crude  indigo.  He  states  that 
he  is  able  to  do  so  by  making  use  of  Grossmann's  method 
of  preliminary  purification  with  calcium  carbonate  and 
titrating  the  filtrate. 

As  a  result  of  experiments  made,  and  of  which  an 
account  follows,  the  author  cannot  agree  that  the  method 
as  published  by  Knecht  is.  as  it  stands,  suitable  for  the 
quantitative  estimation  of  indigotin  in  crude  indigo. 
His   suggestion   of    using    titanium    trichloride    for   this 

•  J.  Soc.  Dyers  and  Col..  1003,  66  and  160  ;  1004,  07  and  1905 
292. 

t  Knecht  points  out  that  three  chlorides  are  known  : — TiClo, 
Ti  CI 3,  Ti  Cl4— and  of  these  Ti  CI,  is  the  true  titanous  chloride, 
whilst  Ti  CI 3  is,  in  this  paper,  written  titanium  trichloride. 


purpose  was,  however,  a  most  valuable  one.*  For  it 
is  found  that,  with  certain  modifications,  it  can  be  employed 
with  complete  success,  as  an  adjunct  to  the  process 
shortly  to  be  described. 

In  the  first  place,  dealing  with  pure  indigotin  only 
(reserving  the  question  of  the  possibility  of  accurate 
analysis  by  titanium  trichloride  of  synthetical  and  crude 
plant  indigos),  it  appeared  from  the  simple  details  of  the 
process  given  by  Knecht,  that  the  reaction  was  a  quanti- 
tative one,  free  from  complications.  It  was  found,  how. 
ever,  on  investigation  that  the  quantitative  reduction  of 
indigotin  depended  upon  two  main  factors:  (1)  the 
relative  concentrations  of  the  solutions  of  indigotin  and 
titanium  trichloride ;  (2)  the  relation  of  tartaric  acid  to 
mineral  acid  present  during  the  reduction.  This  is  made 
clear  by  consideration  of  the  following  experiments  : — 


(1)  Influence  of  the  relative  concentrations  <<f  the  solutions 
of  indigotin  and  of  titanium  trichloride. 

The  reaction  is  not  a  quantitative  one  under  all  con- 
ditions of  concentration.  If  relatively  weak  solutions  of 
indigotin  are  used,  then  the  consumption  of  titanium 
trichloride  is  greater  than  that  demanded  by  theory 
for  the  indigotin  in  solution.  There  is  probably  a  reduc- 
tion beyond  the  indigo-white  stage,  due  to  local  excesses  1 
of  titanium  trichloride.  Knecht  employed  an  indigotin 
solution  at  a  concentration  of  1  grm.  of  indigotin  in 
500  c.c,  and  the  titanium  trichloride  about  twice  as 
strong.  These  conditions,  for  the  selection  of  which, 
however,  no  reason  is  given,  only  give  accurate  results 
when  certain  precautions  are  adopted.  Thus,  though  not 
apparently  recognised  by  Knecht,  it  is  absolutely  neces- 
sary in  order  to  get  constant  and  quantitative  results. 
to  adjust  the  proportions  existing  in  the  solution  between 
the  mineral  acid  and  tartaric  acid,  and  to  add  the  titanium 
trichloride  slowly,  i.e.,  drop  by  drop,  and  not  in  a  constant 
stream,  and  to  keep  the  flask  constantly  agitated  during 
titration. 

Having  ascertained  the  conditions  for  accurate  deter- 
mination  of  indigotin  at  a  concentration  of  1  grm.  per 
500  c.c.  of  solution  ;  the  effect  of  different  concentrations 
of  indigotin  was  determined  as  follows  : — 

In  order  to  make  the  test  as  consistent  as  possible,  the 
indigotin  solution  titrated  in  each  case  was  thai 
containing  for  each  dilution  the  same  amount  of  indigotin 
in  solution  and  the  same  amount  of  acid,  viz.  : — 

(A)  25   c.c.  =  T'5  of    0-5   grm.   indigotin   +  -^   of    10  c.c. 

sulphuric  acid. 

(B)  50   c.c.  —  Jj  of  0-5   grm.  of  indigotin  +  -j„  of  10  c.c. 

sulphuric    acid. 

(C)  100  c.c.  =  I    of  0-25   grm.    indigotin    +    ^   of  5   c.c. 

sulphuric   acid. 

(D)  200  c.c.  =    >s    of    0-25   grm   indigotin    +   •£   of   5 

sulphuric  acid. 

So  that  every  titration  was  a  reduction  of  0-05  gnu. 
indigotin  in  presence  of  1  c.c.  of  sulphuric  acid  (100  per 
cent.)  and  of  4  grms.  of  neutral  sodium  tartrate,  f 

On  titration  with  titanium  trichloride,  the  following 
results  were  obtained  :  — 


•  The  author  wishes  to  express  here  his  indebtedness  to  IT 
Knecht,  who  was  so  kind  as  to  allow  Mr.  S.  H.  Wood  to  visit  his 
laboratory,  and  see  his  new  method  at  work. 

t  Sodium  tartrate  (neutral)  was  substituted  for  the  Kochelie 
salt  of  Knecht  for  reasons  stated  later  (see  next  page).  Xbt 
relation  of  4  grms  sodium  tartrate  to  1  c.c.  acid  was  established 
by  experiments  [ibid). 
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il  [ndlgoUn. 

llunlt'- 
readings. 

[ndlgotln 

found 
per  cent. 

Actual 

per  cent  oi 
Indigotin. 

\ 

1  14-21)  Mean  ( 
i  14-281     14-^2  i 
i  L4-7S) 

,   U-7'.l     14-75 

99-9 
108-8 

105-4 

113-0 

100 

11 

100 

• 

—100  c.c.  of  1/2000  +   4  urinx.  Bodlam  tartrate 

15-3    ) 
14-9    1 
15-15      15-0 

100 

n 

H-7    1 
1  lfl-3    > 

i  ir.-o  i   in-1 

100 



li   will   be  Been  from   tin-  results  just   given  thai    the 
ntfl   '    of  indigotin  obtained  increases  as  the  solution 
inies  more  dilute,  and,   moreover,  that   irregularity  of 
t!ii-    readings    is    apparent     at     greater    dilutions.     This 
ilaritv  is  due  to  variations  in  the  rate  of  addition 
of  the  titanium  trichloride,  which,  as  might  be  expected, 
has  a  greater  effect   on  dilute  than  on  coneentrated  solu- 
tions. 

Even  at  a  concentration  of  1/1500  the  rate  of  addition 
of  the  titanium  trichloride  solution  is  an  important  factor 
as  the  following  results  show: — 


of  titanium  trichloride,  liefore  the  effect  produced  l.y 
the   presence  of  an   ezeesa  of   the  tartrate  was  known, 

several  analyses  of  pure  indigotin  had  given  values  of 
108'C  per  eent  ,  107-6  per  cent.,  &c,  because  the  same 
amount  of  salt  had  been  used  for  pure  indigotin  sul- 
fonated with  different  amounts  of  acid.  This  effect  is 
shown    by    the   following  results:  — 

1  grin,  of  indigotin  was  sulphonated.  with  20  c.c.  of 
sulphuric  aeid  (fuming  20  per  eent.  SO.),  for  half  an 
hour  in  the  water  oven,  and  subsequently  made  up  to 
500  c.c. 


Concentration, 


1/500 


Rate. 


1 3  drops  per  sec.    . . 
i  Continuous  stream 
F3  drops  per  sec 
IContlnuous  stream 


Burette 
readings. 


Indicated 
per  cent. 


Actual 
per  cent. 


14-2 
14-6 
14-85 
14.95 


99-74  I 
102-6    I 

102-9    I 
105-1    )" 


100-00 
100-00 


It  was  thought  at  lirst  that  this  increased  consumption 
on  dilution  was  due  to  the  dissolved  oxygen  of  the  water. 
and.  undoubtedly,  that  accounts  for  a  small  fraction  of 
the  error.  Thus  it  was  determined  experimentally,  that 
the  dissolved  oxygen  in  300  c.e.  of  distilled  water  was  only 
equivalent  to  1  c.c.  of  tho  trichloride;  so  that  (v.  table 
above)  25  c.c.  =0-09  c.c;  this  would  cause  a  rise  of 
only  0*5  per  eent.  when  comparing  25  c.c.  of  a  solution 
1  600  concentration,  with  50  c.c.  of  a  concentration  of 
I  HMJO.  That  oxygen  solution  cannot  account  for  the 
total  error  is  shown  by  the  fact  that,  if  the  titanium 
trichloride  solution  is  correspondingly  diluted,  the  results 
become  quantitative  again,  though  the  burette  readings 
.ire  more  liable  to  variation.  Indigotin  solution  at  a 
concentration  of  1/5000.  anil  titanium  trichloride  corres- 
pondingly diluted,  gave,  as  a  mean  of  three  readings. 
B9-7  per  eent. 

It  was  finally  determined  that  the  most  suitable  concen- 
tration for  the  solution  of  indigotin  was  1/500,  the 
titanium  solution  being  of  about  the  same  strength  (X/60). 
This  solution  can  then  be  used  on  pure  indigotin  and 
on  crude  indigos  without  introducing  any  error,  for  a 
crude  indigo  (of  50  per  cent,  indigotin  content)  would 
ime,  on  making  up  for  titration.  1/1000 ;  and  the 
reaction  is  quantitative  when  the  titanium  trichloride  is 
not  more  than  twice  as  strong  as  the  indigotin  solution. 
provided  the  titanium  trichloride  be  run  in  slowly,  and 
the  tlask  constantly  shaken. 

(2)   The    relations   which    must   exist   between    tartaric   ami 
the  mineral  adds. 

As  has  been  stated  by  Kneeht  (foe.  cil.,  1904).  if  the 
reduction  of  indigotindisulphonic  acid  by  titanium 
trichloride  is  effected  in  presence  of  mineral  acid,  the 
solution  turns  green,  and  no  definite  end  point  can  be 
determined  for  the  reaction.  The  addition  of  salts  of 
tartaric  acid  he  rinds  effectual  in  rendering  the  end  point 
quite  detinue.  Kneeht  used  for  this  purpose  Kochelle 
salt  in  excess  ;  but.  owing  to  the  insolubility  of  the  acid. 
potassium  salt,  which  is  produced,  it  was  found  preferable 
to  use  normal  sodium  tartrate.  As  will  be  shown,  a  serious 
error  is  introduced  if  excess  of  these  salts  be  used. 

The  amount  of  salt  necessary  depends  upon  the  amount 
of  aeid  used  in  sulphonation,  and  upon  the  amount  of 
hydrochloric  acid  used  in  making  up  the  standard  solution 


c.c. 

grms 

25 

3 

25 

4 

25 

5 

25 

6 

25 

7 

25 

8 

25 

9 

Volume  of  Consumption       Indicated  Actual. 

Indigotin         Sodium      of  titanium      per  cent,  of     per  cent,  of 
solution.         tartrate,      trichloride.       indigotin.     !     indigotin. 


c.c. 
No  end  po  int.  merely  glreen  colour. 

13-35  100-2  100-0 

13-5  101-4  100-0 

13-65  102-3  100-0 

13-65  102-3  100-0 

13-85  1040  100-0 

13-9  104-5  100-0 


So  that  every  25  c.c.  of  the  indigotin  solution  used 
(containing  1  c.c.  of  acid)  requires  4  grms.  of  normal 
sodium  tartrate  to  give  quantitative  results,  when  titrated 
with  a  solution  of  titanium  trichloride  containing  1  c.c.  of 
concentrated  hydrochloric  acid  per  50  c.c.  of  solution. 

The  sodium  value  of  the  acid  in  the  25  c.c.  of  the  solu- 
tion of  indigotin  (used  in  the  results  shown  in  the  table 
above)  is.  in  terms  of  normal  sodium  tartrate,  equal  to 
4-9  grms.  of  the  salt.  So  that  the  requisite  conditions  for 
accurate  titration,  at  this  concentration,  are  not  the 
addition  of  an  amount  of  the  neutral  salt  equivalent  to  the 
acid,  but  rather  less  of  the  tartrate.  In  using  this  process 
in  general,  it  is  therefore  necessary,  in  order  to  obtain 
quantitative  results,  to  ascertain  the  smallest  amount  of 
normal  sodium  tartrate  necessary  to  give  a  sharp  end- 
point,  under  the  given  conditions  of  sulphonation  and  of 
acidity  of  the  solution  of  titanium  trichloride,  and  then  to 
adhere  to  these  conditions  rigorously.  A  further  danger 
attends  the  use  of  sodium  tartrate  in  large  quantity, 
especially  when  added  to  a  cold  solution  of  indigotin. 
It  tends  to  salt  out  the  sulphonic  acid,  and,  in  this  case, 
when  the  reduction  appears  to  be  complete,  on  close 
inspection  blue  masses  of  the  salted-out  sulphonic  acid 
can  be  seen  in  the  fluid,  which  have  escaped  titration  and 
are  now  slowly  dissolving.  In  this  fashion  low  and  irregu- 
lar results  are  obtained. 

To  obviate  the  necessity  for  adding  a  large  amount  of 
tartrate,  the  amount  of  acid  used  for  sulphonation  should 
be  reduced  to  a  minimum — in  the  present  experiments 
the  standard  relation  adopted  for  indigotin  to  acid  is 
1  grm.  of  indigotin  to  5  c.c.  of  acid — and  the  tartrate 
(in  the  form  of  solution  of  20  per  cent,  concentration) 
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should  be  added  to  the  hot  solution  of  the  sulphonic  acid 
about  to  he  titrated.  When  these  two  fundamental  con- 
ditions had  been  determined  for  the  quantitative  inter- 
action of  indigotin  with  titanium  trichloride,  e.g.,  the 
relative  concentrations  of  the  solutions  of  indigotin  and 
titanium  trichloride,  and  the  relations  which  must  exist 
between  tartaric  and  mineral  acid  during  reduction, 
excellent  figures  were  obtained  on  sulphonation  of  pure 
indigotin.  thus,  in  sequence,  99  per  cent.,  100-2  per  cent., 
and  100-01  per  cent.  It  may  be  stated  here  that  all  the 
foregoing  results  have  been  obtained  on  pure  indigotin, 
prepared  by  sublimation,  under  diminished  pressure,  as 
stated  at  the  commencement  of  this  paper. 

Several  other  organic  salts  were  employed  in  place  of 
normal  sodium  tartrate.  The  free  acids  of  oxalates  and 
acetates  proved  to  be  too  strong  to  give  the  yellow 
end-point.  Sodium  citrate,  however,  was  found  to  work  as 
well  as  the  tartrate.  Citric  and  tartaric  acids  have  the 
same  conductivity,  and  are  therefore  of  the  same  strength. 

Use  of  titanium  trichloride  for  the  estimation  oj  indigotin 
in  crude  indigos. 

Titanium  trichloride  was  tried  by  Knecht  (J.  Soc.  Dyers 
and  Col.,  1904,  20,  98)  for  the  estimation  of  indigotin  in 
natural  and  synthetical  indigo.  He  states,  "  I  was  much 
disappointed  to  find  that  the  impurities  present  marred  the 
delicacy  of  the  end-point  to  such  an  extent  as  to  render 
the  method  quite  unreliable,  and  further  work  on  it  w7as 
consequently  abandoned."  In  a  subsequent  paper,  how- 
ever, (J.  Soc.  Dyers  and  Col.,  1905,  21,  292)  he  withdraws 
this  opinion,  stating  that  he  has  applied  Grossmann's 
method  of  purification  with  calcium  carbonate  with  success. 
"  By  adopting  Grossmann's  modification,  all  difficulties 
were  removed,  and  even  in  the  case  of  low  grade  indigos 
absolutely  sharp  end  reactions  were  obtained."  It  is, 
however,  to  be  noted  here,  that,  in  reality,  Knecht  does 
not  seem  to  have  followed  Grossmann's  modification. 
For  Grossmann  prescribes  as  being  present,  in  the  flask 
of  500  c.c.  capacity,  after  adding  cMciuin  carbonate 
and  making  up  to  the  mark  500  c.c.  =  (0-1  grm.  indigo 
+  2  c.c.  acid  +  about  6  grms.  pure  calcium  carbonate.) 
Whilst  Knecht  used  500  c.c.  =(1-0  grm.  indigo  +  5  c.c. 
acid +  12  grins,  "chalk").  Putting  this  point  aside,  the 
results  obtained  by  the  author,  when  Grossmann's  method 
was  tried  in  conjunction  with  potassium  permanganate, 
indicated  so  complete  a  failure,  that  it  seemed  somewhat 
surprising  that  complete  success  could  be  claimed  for  the 
method  when  used  in  conjunction  with  titanium  chloride. 
Experiments  were  now  made  both  with  pure  indigotin 
and  crude  cake  indigos  under  the  conditions  used  by 
Knecht,  and  attributed  by  him  in  error  to  Grossmann. 
Of  several  experiments  made,  the  following  four  suffice 
to  show  the  inaccuracies  of  the  method  :  — 


Burette       Indigotin 
readings,      per  cent. 


(1)  Pure  Indigotin  (before    treatment 

with  calc.  earn.)    

(2)  Pure  Indigotin  (after  treatment 

with  calc.  carb.)    

(3}  Crude  Indigo  (before  treatment 

with  calc.  carb.)    

(4)  Crude  Indigo  (after  treatment 

with  calc.  carb.)    


99-65 


68-50 
47-75 


Here  both  pure  indigotin  and  crude  Bengal  indigo  are 
reduced  in  value  by  this  process  of  "  purification  "  to 
below  50  per  cent. 

The  value  68-5  per  cent,  indigotin  found  for  the  crude 
indigo,  before  treatment  with  calcium  carbonate,  is  of 
course  high,  as  the  impurities  were  all  present  and  reacted 
with  the  titanium  trichloride.  The  true  value  of  this  crude 
indigo  was  afterwards  determined  by  the  potassium 
tetrasulphonate  method  to  be  61  per  cent,  indigotin. 

So  that  the  loss  of  indigotin  involved  in  this  process  is 

Indigotin. 

(1)  Pure  indigotin  (100-0— -44-3)  =  55-7  per  cent.  loss. 

(2)  Crude  cake  (61-00— 47-75)=  13-25  per  cent.  loss. 


Several  other  experiments  were  made  in  order  to  remove 
the  impurities  with  calcium  carbonate,  but  in  every  case 
the  values  of  both  pure  and  crude  indigos  were  reduced  to 
between  40  and  50  per  cent,  indigotin. 

An  experiment  was  now  made  to  see  whether,  if  the 
titration  were  made  as  rapidly  as  possible  after  treatment 
with  calcium  carbonate,  better  results  could  be  obtained. 
Grossmann  does  not  state  the  time  allowed  for  the  precipi- 
tate to  settle,  Knecht  prescribes  20 — 30  minutes  as  the 
time  required  for  subsidence  of  the  precipitate.  In  the 
present  case,  it  was  found  possible  to  pipette  off  portions 
of  the  clarified  solution  15  minutes  after  treatment  with 
calcium  carbonate. 

So  experiments  were  made  at  the  intervals  of  time  stated 
below,  the  solution  being  one  of  pure  indigotin.  25  c.c. 
pipetted  off  after  15  minutes  gave  47-7  per  cent,  indigotin, 
after  30  minutes  gave  44-0  per  cent,  indigotin,  after  45 
minutes  gave  44-0  per  cent,  indigotin,  and  after  60  minutes 
gave  44-0  per  cent,  indigotin. 

Thus  15  minutes  standing  is  sufficient  for  50  per  cent, 
of  the  indigotin  to  be  carried  down  in  the  case  of  pure 
indigotin.  and  no  further  deposition  was  observed  after 
standing  30  minutes  to  1  hour.  Thus  the  employment 
of  Grossmann's  process  fails  to  give  accurate  results, 
whether  potassium  permanganate  or  titanium  trichloride 
be  used  for  estimation  of  the  indigotin  remaining  in  this 
filtrate.  Further,  Knecht's  employment  of  calcium 
carbonate  (in  twice  as  great  quantity)  in  an  indigotin 
solution  (10  times  as  strong)  and  in  presence  of  acid  (2-5 
times  as  strong),  as  that  prescribed  by  Grossmann — 
accentuated  the  short-comings  of  Grossmann's  process, 
and.  yielded  a  clear  fluid  for  titration  of  40 — 50  per  cent, 
indigotin  content,  independent  of  the  original  value  of 
the  indigo  or  indigotin  present. 

It  is  now  definitely  claimed  that  it  was  possible,  for  the 
first  time,  to  make  accurate  estimation  of  pure  indigotin, 
if  strict  attention  be  paid  to  the  experimental  conditions 
prescribed  in  this  paper — by  both  the  permanganate 
method  and  that  of  titanium  trichloride.  The  problem 
remaining  was  a  difficult  one.  Was  it  possible  to  isolate 
quantitatively  the  indigotin  of  crude  and  synthetic 
indigos,  in  a  state  fit  for  estimation  by  one  or  both  of  these 
methods  ? 

Conditions  under  which  indigotin  may  be  separated, 
with  quantitative  accuracy,  as  potassium  tetrasulphonate, 
from  the  solutions  of  sulphonates  of  either  pure  indigotin 
or  of  crude  indigo,  by  the  use  of  potassium  acetate. 

In  the  investigation  into  the  reason  for  the  failure 
of  Grossmann's  method,  it  was  made  clear  that  this 
was  due  to  the  production  of  the  disulphonic  acid. 
If,  however,  sulphonation  were  carried  further,  i.e.,  to 
the  stage  of  tetrasulphonation,  then  within  moderate  limits 
of  dilution,  the  addition  of  calcium  carbonate  was  not 
followed  by  precipitation  of  the  calcium  salt  of  the  tetra- 
sulphonic  acid.  So  it  was  thought  possible  that  from  such 
solution,  after  partial  neutralisation  with  calcium  carbonate 
the  tetrasulphonate  might  be  precipitated  as  its  potassium 
salt,  by  the  addition  of  potassium  acetate.  This  salt  had 
previously  been  used  with  success  for  a  similar  purpose  by 
A.  G.  Perkin  ("  Notes  on  the  purification  of  some  Congo 
and  Acid  Red  Colours,"  this  J.,  1903,  14). 

In  the  early  experiments,  success  was  occasionally 
obtained,  the  filtrate  being  almost  colourless,  but  no  stan- 
dard conditions  for  success  could  be  determined.  The  use 
of  magnesium  carbonate  followed  by  potassium  acetate 
gave,  at  intervals,  successful  results,  but  no  general  method 
could  be  prescribed.  Finally,  the  use  of  potassium  acetate 
alone  was  completely  successful.  The  method  of  analysis 
developed  on  this  basis  is  as  follows  for  pure  indigotin  : — 

The  indigotin  is  dried  at  110°  C,  and,  after  cooling  in  a 
desiccator,  1  grm.  is  weighed  out  into  a  small  (1  oz.) 
spouted  beaker.  To  the  indigotin  is  added  2 — 3  grms.  of 
purified  sand,  and  5  c.c.  of  fuming  sulphuric  acid  (20  per 
cent.  S03)  is  run  in  from  a  burette.  After  well  stirring 
with  a  short  glass  rod,  the  beaker  is  covered  with  a  watch 
glass  and  heated  in  the  water  oven  for  half-an-hour, 
stirring  being  repeated  at  intervals.  After  cooling, 
the  sulphonic  acid  is  poured  into  a  500  c.c.  flask  containing 
some  water  and  finally  the  beaker,  stirring  rod,  and  sand 
are  repeatedly  washed  with  water,  when  cold,  the  solution 
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is  made  up  to  the  mark  with  water  (when  .">0O  o.c.=  I 
of  IndigotiQ  t  a  c.c.  fuming  sulphuric  acid.) 

The  following  solutions  ure  necessary: — 

Tkt  precipitant,  a  filtered  solmi.ui  of   potassium 
acetate,  ISO  -this,  jht  liter. 
!'h,  isotonic,  prepared  by  adding  5  c.c.  of  g 
acetic  acid  to  ZOO  o.o.  of  the  precipitant,  and 
then  to  400  o.c.  with  water. 

The  analysis  is  curried  oul  as  follows:-    100  c.c.  of  the 

Indigotin  solution   (of   1   ."iiHi  conccntrntion)   is  delivei 
!o    ■    pipette    into    a    fairly    capacious  conical  spouted 
beaker.     To  this  is  no«   added  from  a  burette  (providi  I 
with  a  constant  supply  of  the  precipitant  solution)  100  c.c. 
of  the  preoipitant.     Precipitation   is  observed  when   the 
solutions  are   well  agitated  in  the  conical   beaker.     The 
,r  and  its  contents  ure  now  well  warmed  until  com- 
solution   is  attained,     fooling  is  now  effected   in  a 
in  of  running  water,  and  when  the  contents  of  the 
ire  water-cold,  the  beaker  is  transferred   to  a  vessel 
lining  ice  and  water.     Here  the  beaker  is  left  for  one 
hour,  during  which  time  the  tetrasulphonate  settles  out 
as  a  fine-grained  crystalline  precipitate,  which  will  filter 
well.      Meanwhile    the    isotonic    solution    is    placed    in    a 
■pouted  conic  il  beaker  and  cooled  by  immersion  in  ice  and 
water.     The  whole  is  filtered  by  suction  through  a  Gooch 
orncible,  the  paper  in  which  is  set  by  a  small  quantity 
of  the  cooled   isotonic    solution.      With   good  manipula- 
tion the  operation  is  complete  in  a  few  minutes.     In  the 
if  pure  indigotin  a  carefully  performed  analysis  will 
yield   a    filtrate   almost   colourless.     The   very   pale    blue 
colour  can  be  imitated  by  diluting  a  solution  of  tetrasul- 
phonate   of    known    indigotin    value.     In    this    way    the 
indigotin   strength   of   the    filtrate,    when    the    process   is 
working  well,  is  estimated  at  one  part  of  indigotin  in  three 
millions  of  water,  a  loss  which  is  entirely  negligible.     The 

|  Oooch  crucible  is  now  placed  in  a  funnel  which  rests  in 
the  neck  of  a  200  c.c.  flask.  With  the  aid  of  hot  water 
this  is  washed  free  from  bine,  and  any  precipitate  which 
\  Ihercs  to  the  walls  of  the  conical  beaker  is  dissolved  and 

i  sdded  to  the  main  fluid,  which  on  cooling  is  made  up  to 
the  mark.  Portions  of  this  solution  are  used  for  the 
estimation  of  indigotin  :  — 

(a)  By   means  of  potassium   permanganate. — 20  c.c. 

of  the  solution  are  transferred  to  a  shallow 
porcelain  dish  and  80  CO.  of  distilled  water  and 
(>•■">  c.o.  of  pure  concentrated  sulphuric  acid  are 
added.  Tins  solution,  which  is  not  of  a  greater 
concentration  than  1  in  5000,  is  titrated  with 
the   solution   of   potassium   permanganate   (1   in 

il000)<  until  the  addition  of  a  drop  produces 
no  longer  a  cloud  in  the  pure  yellow  liquid. 
Indigotin  (100  per  cent.)  would  require  under 
these  circumstances  9-0  c.c.  of  permanganate, 
and  percentages  are  calculated  from  this  standard. 

(b)  By  means  of  titanium  trichloride. — In   this  case 

86  c.c.  of  the  solution  of  potassium  tetrasul- 
phonate is  used  for  each  estimation.  This 
volume  of  solution  is  delivered  into  a  conical 
Brlenmeyer  tlask  of  Jena  glass  of  300  c.c. 
capacity  ;  to  it  is  added  1-5  c.c.  of  a  20  per  cent, 
solution  of  normal  sodium  tartrate,  and  the 
liquid  is  raised  to  boiling  point,  and  then  titrated 
whilst  hot  with  a  current  of  carbon  dioxide 
passing   through   the   llask. 

Determination  of  the  degree  of  sulphonation  attained  to 

in  this  process. — It  was  considered  necessary  to  determine 

the  nature   of   the   precipitate   obtained   by   the   use    of 

potassium    acetate     under     the     foregoing     conditions. 

irdingly  2  arms,  of  sublimed  indigotin  was  sulphonated 

under  the  conditions  stated,  and  made  up  to  a  liter.    Of 

this   500   c.c.    was    precipitated    with    potassium    acetate. 

collected  on  a  filter,  and  washed  with  ice-cold  "  isotonic  " 

ition.     It    was   then   redissolved   in   water   and   again 

'ipitated  (to  remove  any  traces  of  potassium  sulphate), 

ired.    and    the    precipitate    washed    with    hot    alcohol 

(to  remove  potassium  acetate)  and  finally  dried  at  100    C. 

The  freshly   prepared   precipitate   was  dark  red.   but  on 

drying  became  pale  blue.      Analysis  of  the  product  gave 

the    following    results: — Indigotin    (by    potassium    per- 


manganate), 36-fi  pet  cent,  and  35*8  pet   rent.     Theory 

for  tetrasulphonate.  35*69  per  cent,  indigotin. 

nun  :      0-2964      arm.      -.(It      yielded      0-1344     gr. 
pol  i -si a iii  sulphate  oi  20-28  |sr  cent,  of  potassium  (thi 
21  •J."i  per  cent.). 

Sulphur:  0-2068  grm.  \ielded  0-2IS08  grin,  barium 
sulphite.  ...  .  17-32  I"  .in.  of  sulphur  (theory,  17-4  per 
rent. |. 

The  silt  V,-  regarded  as  the  tetrasulphonate  from 
an  inspection  of  these  figures,  showing  the  theoretical  value 
of  tri-,  and  tetrasulphonate. 


Trisulnl ate.    Tetrssnlpbonate. 

Salt  obtained. 

Indigotin 

Potassium   . . 
Sulphur   .... 

42-5                          35-69                       85-8 
1 '.'•:>                          21-25                       20-3 
16-67                      17-4                        17-A-l 

In  view  of  these  results  it  was  decided  to  call  this 
pro.  ess  the  "  potassium  tetrasulphonate  method  "  for 
the  analysis  of  indigotin. 

One  of  the  good  points  of  this  process  is  that  it  will 
reveal  the  presence  of  unsuspected  impurities  (present  in 
the  indigotin  believed  to  In-  pure),  or  of  degradation 
products  produced  by  sulphonation  with  too  strongacid, 
or  by  heating  to  too  high  a  temperature.  In  both  these 
i-es.  when  the  tetrasulphonate  is  precipitated,  the 
impurities  pass  away  in  the  filtrate,  and  as  a  result,  the 
percentage  of  indigotin  will  he  lower  on  resolution  and 
.  -lunation  than  if  estimation  be  made  direct  on  the 
original  sulphonation  product.  Thus,  in  an  ex-ieriment 
made  to  test  whether  pure  sublimed  indigotin  would 
bear  heating  with  2<>  per  cent,  fuming  acid  in  a  glycerin 
bath  at  llo  C.  for  15  minutes,  the  following  figures 
were  obtained  : — After  sulphonation  and  before  pre- 
cipitation  with  potassium  acetate,  !>S-; >  per  cent,  indigotin 
(permanganate),  98-2  per  cent  indigotin  (titanium). 
After  precipitation  with  potassium  acetate  and  resolu- 
tion. 97-2  per  cent  indigotin  (permanganate),  97-35  per 
cent,  indigotin  (titanium);  whence  it  was  plain  that 
destruction  of  indigotin  had  occurred  to  the  extent  of 
practically  3  per  cent.,  and  that  this  destruction  was 
revealed  by  the  aid  of  potassium  acetate,  whilst  the 
results  obtained  before  precipitation  show  that  the 
destruction  products  were  acted  upon  both  by  perman- 
ganate and  titanium. 

In  the  case  of  synthetic  indigos,  when  sulphonation 
has  been  made  under  proper  conditions,  the  sulphonate, 
before  precipitation,  will  give  results  close  to  100  i>or  cent, 
with  both  the  permanganate  and  titanium  proccs-.  -. 
But  after  precipitation,  the  indigotin  value  falls  on 
titration  to  91 — 92  per  cent.,  the  impurities  having  been 
removed  in  the  filtrate.  Evidence  of  this  fact  is  obtained 
from  the  appearance  of  the  filtrate  after  precipitation 
with  potassium  acetate.  Thus,  in  the  case  of  pure  in- 
digotin properly  sulphonated,  the  filtrate  is  only  very 
faintly  blue  or  bluish-green.  In  the  case  just  cited, 
where  destruction  occurred  through  faulty  sulphonation, 
the  filtrate  showed  the  colour  of  a  dilute  solution  of  chrome 
alum.  The  filtrate  obtained  from  synthetic  indigos  was 
also  characteristic  being  green  in  the  ease  of  the  Meister, 
Lucius  und  Briining.  and  deep  red  in  the  case  of  the 
B.A.S.F.  products. 

It  will  thus  readily  be  understood  that  great  difficulty 
was  experienced  in  the  beginning  in  setting  this  process 
upon  an  exact  quantitative  basis,  for  it  was  necessary 
to  be  in  possession  of  absolutely  pure  indigotin,  to  know 
the  conditions  under  which  it  could  be  tetrasulphonated 
without  loss,  and  to  be  able  to  recover  and  estimate  this 
tetrasulphonate  after  precipitation  and  resolution.  This 
degree  of  success  was  attained  when  the  standard  sublimed 
indigotin  gave  figures  within  a  few  decimal  points  of 
100  per  cent,  before  and  after  precipitation  with 
ssium  acetate.  In  one  case  only  has  the  process  failed 
to  work,  i.e.,  when  the  degree  of  sulphonation  has  been 
too  low — thus,  if  the  acid  used  has  been  too  weak,  or  the 
temperature  of  sulphonation  too  low.  or  the  time  of 
sulphonation  too  short,  then  disulphonic  acid  is  formed. 
This,  on  precipitation  with  potassium  acetate,  separates 
out  in  large  coagula,   but  on  attempting  filtration   with 
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the  acid  of  the  water  pump,  the  potassium  disulphonate. 
which  is  non-crystalline,  passes  through  the  paper, 
appearing  in  the  filter  flask  as  a  uniform  blue  fluid.  Sodium 
acetate  (anhydrous  as  supplied  by  Kahlbaum).  has  been 
tried  as  a  substitute  for  the  more  expensive  potassium 
salt,  but  it  failed  to  produce  the  desired  effect,  the  sodium 
tetrasulphonate  being  obtained  in  the  non-crystalline 
state. 

Application  of  the  potassium  tetrasulphonate  method  to 
the  quantitative  estimation  of  the  indigotin  of  crude  Bengal 
indigo. — Although  the  conditions  for  tetrasulphona-  | 
tion  of  pure  indigotin  without  loss  had  been  determined. 
a  similar  degree  of  knowledge  was  still  to  be  attained 
in  the  case  of  crude  indigos. 

Thus,  although  pure  indigotin  is  completely  converted 
without  loss  into  tetrasulphonate  by  heating  with  20  per 
cent,  fuming  sulphuric  acid  for  thirty  minutes  at  98°  C, 
in  the  case  of  crude  cake  indigo  it  is  found  that  the  diluent 
effects,  caused  by  the  oxidation  of  some  portion  of  the 
impurities,  are  so  great  on  the  fuming  acid,  that  in  this 
case  an  acid  of  some  5—10  per  cent,  greater  strength  in 
sulphuric  anhydride  is  required  to  produce  only  the  | 
trasulphonate.  ■   ■ 

Air  dry  average  factory  "  Mahai." — In  order  that  the    ! 
large  number  of  experiments  now  to  be  made  should  be    | 
comparable  one  with  the  other,  it  was  necessary  to  work 
always    on    the    same    material.     There    was    fortunately 
available  a  large  stock  of  air  dry  average  factory  "  Mahai." 
This  material  was  obtained  in  India  by  setting  aside  the    ' 
superfluous  pieces  remaining  after  bottling  specimens  of 
the  finished  cake  representing  each  day's  output  through- 
out  the  season  of  "  Mahai  "   (manufacture),   1903 — 1904. 
The  pieces  were  then  well  mixed  together  and  reduced 
to   fine   powder,   and   finally   passed  through   a   very   fine 
sieve.     Thus    an    air   dry    powder    was    obtained,    repre-    j 
senting   a  fair   average   of   the   season's   output.     It   was 
found  by  preliminary  experiments  that  if  the  brown  red    j 
impurities  were  separated  from  the  crude  cake  indigo  (v.  next 
column),  and  if  these  were  then  subjected  to  sulphonation, 
the  addition  of  potassium  acetate,  under  the  conditions  of 
concentration    adopted    for    analysis    of    pure    indigotin, 
did  not  produce  precipitation,  the  sulphonation  products 
of   the    brown    red    impurities    being,    fortunately,    more 
soluble.     It   was    then    decided    that   if    fuming    acid    of 
25 — 26    per    cent,    sulphuric    anhydride     were     used     to 
sulphonate     the     crude     indigo,      tetrasulphonate      was 
obtained.     Precipitation    was    effected    with     potassium    | 
acetate,  and  the  process  conducted  as  previously  described 
(p.  741),  but  with  two  modifications.     On  filtration  coming 
to   an   end,   the  tetrasulphonate   precipitate   was  washed 
with  the  "isotonic"   solution  until  the  brown  colour  of    ( 
the  washings   passed  to  colourless  or  faintly   blue.     The 
Gooch    crucible    and    washed    precipitate    was    then    set    | 
aside    and    the    main    filtrate    passed    through    a    second 
Gooch  crucible.     In  this  way  any  traces  of  the  sulphonate 
which  escaped  the  first  filtration  were  detained,  washed, 
and  finally  dissolved  and  added  to  the  main  solution  for    ! 
titration.     With  these  stated  exceptions,  the  process  -was 
carried   out  as  described  in  the   case   of   pure  indigotin. 
As  a  result  of  a  large  number  of  experiments  the  indigotin 
value  of  the  "  air  dry  average  factory  mahai  "  was  found 
to  lie  between   57 — 59  per  cent.,    whilst,  after  drying  at 
110°   C,  the  values  obtained   were  60-3 — 61-9    per    cent. 
indigotin  (v.  tables  p.  743).     These  results   were  obtained 
by  both  the  permanganate  and  titanium    methods,   good 
agreement   being  obtained,   but  the    permanganate    gave 
a  result  always  about  1  per  cent,  higher  than  the  titanium. 
An  observation,  which  afforded  great  hope  for  the  process 
as   applied   to   crude   indigos,    was   that    the    end     point 
obtained  on  titration  with  permanganate  was   practically 
that  of  pure  indigotin. 

A  large  number  of  determinations  have  been  made, 
in  duplieate,  on  the  "  average  factory  mahai,"  the  dupli- 
cates being  in  agreement  and  giving  uniformly  the 
figures  just  stated.  Moreover,  an;  extension  of  the 
enquiry  to  specimens  of  the  daily  output  of  the 
factory  "  mahai "  (season  1903 — 1904)  shows  that, 
whilst"  duplicates  are  obtained  agreeing  well  on  one 
and  the  same  sample,  the  examination  of  the  product 
of  other  days'  manufacture  shows  a  different  percentage 


of  indigotin,  but  with  the  duplicates  in  good  agreement 
(see  tables,  p.  743).  Thus  all  the  experimental  evidence 
is  in  favour  of  the  conclusions  that  the  potassium  tetrasul- 
phonate method,  when  carried  out  as  prescribed,  gives 
the  indigotin  in  the  total  quantity  present  in  the  cake, 
and  that  all  the  impurities  pass  away  with  the  filtrate. 
But  having  regard  to  the  fact  that  the  establishment  of 
an  absolutely  trustworthy  process  for  the  estimation 
of  indigotin,  both  in  pure  indigotin,  in  synthetical  and 
crude  indigos,  seemed  a  matter  of  such  vital  importance 
from  the  point  of  view  both  of  the  Indian  indigo  industry 
and  of  buyers  and  users  of  plant  indigo,  an  attempt 
was  made  to  remove  all  possible  doubt  on  this  matter. 

Purification  of  Crude  Indigo  by  Solvents. — Whilst  in 
India,  the  author  attempted  to  prepare  pure  indigotin 
by  the  action  of  solvents  (acetic-sulphuric  acid  followed 
by  methyl  acohol)  ;  in  this  way  residues  were  obtained 
from  a  crude  cake  indigo,  which,  weighed  as  being  pure 
indigotin,  gave  in  duplicate  70-34  per  cent,  and  09-34  per 
cent,  as  the  indigotin  content  of  the  crude  Bengal  cake 
(dry  at  110°  C).  But  a  determination  of  the  nitrogen 
value  showed  the  real  percentage  indigotin  to  be  63-69  per 
cent.  (Chem.  Soc.  Journ.  Trans.,  1905,  87,  982.)  The 
present  experiments  showed  that,  using  the  potassium 
tetrasulphonate  method,  the  indigotin  value  of  average 
crude  factory  mahai  (dry  at  110°  C.)  was  60 — 62  per  cent. 
So  it  appeared  advisable  to  attempt  to  remove  the  several 
impurities  of  crude  indigo  by  solvents,  with  a  view  to 
leaving  a  residue  of  pure  indigotin,  and  thus  finally  testing 
the  accuracy  of  the  tetrasulphonate  method. 

The  main  impurities  associated  with  crude  cake  indigos 
are  the  so-called  indigo  gluten  (Berzelius,  Jahresber., 
7,  256),  indigo  brown  (Berzelius  loc.  cil.),  together  with 
varying  proportions  of  mineral  matter  and  what  may  be 
termed  leaf  debris.  The  indigo  yellow  or  Kampherol 
of  Perkin  (Chem.  Soc.  Proc,  1905".  20,  172)  was  absent 
in  the  material  dealt  with,  and  need  not  at  present  be 
discussed.  The  indigo  gluten  and  some  of  the  mineral 
matter  are  readily  removed,  as  is  well  known,  by  means 
of  hot  dilute  hydrochloric  acid  (1:4).  But,  as  regards  the 
indigo  brown,  which  is  undoubtedly  a  mixture  of  sub- 
stances, no  satisfactory  solvent  has  previously  been  sug- 
gested for  its  complete  removal.  After  numerous  experi- 
ments, however,  it  was  found  that  pyridine  effected  this 
object,  for  whereas  by  this  solvent  indigotin  is  almost 
inappreciably  attacked  in  the  cold,  the  indigo  brown  is 
very  readily  dissolved.*  In  carrying  out  this  process 
finely  powdered  crude  indigo  was  digested  with  boiling 
pyridine  (Kahlbaum  II..)  for  a  few  minutes  and  the 
mixture  allowed  to  cool  and  set  aside  overnight.  On 
filtration  a  deep  brownish  red  liquid  was  obtained  and  the 
residue  on  the  filter  was  washed  with  pyridine  several 
times,  until  the  filtrate  no  longer  possessed  this  tint. 
The  final  washings  possessed  a  very  pale  blue  colour, 
but  this,  it  was  ascertained,  represented  an  almost  negligible 
quantity  of  indigotin.  Proceeding  in  this  manner,  the 
following  results  were  obtained,  the  analyses  being  made 
in  duplicate  : — 

(I.)  (ID 

Loss  of  weight  after  treat-  ) 

ment  with  hydrochloric     21-58  per  cent.    21-21  per  cent 
acid  (1:4)  ) 

Loss     of     weight     after  j 

treating  with  pyridine     17-49  per  cent.    18-03  per  cent, 
the  residue  from    HO.  ; 

These  residues,  after  pyridine  extraction,  were  dried 
at  120°  until  no  smell  of  pyridine  could  be  detected,  and 
then  sulphonated.  Titration  was  then  effected  with 
permanganate,  before  and  after  treatment  with  potassium 
acetate,  with  the  following  results:  — 

(a)  Before  treatment  with  potassium  acetate,  95-0  per 
cent,  and  95-0  per  cent,  indigotin. 

(6)  After  treatment  with  potassium  acetate,  91-1  per 
cent,  and  90-5 — 91*0  per  cent. 

The  fact  that  the  purified  indigo  only  contained  91  per 
cent,   of  indigotin  then  received  attention. 

•  The  author,  in  conjunction  with  Mr.  A.  G.  Perkin,  is  at  present 
invtBtig-ating  this  brown  substance,  and  desires  to  resent  to  him- 
self at  rresent  this  method  for  its  isolation. 
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The  ••nil  reliction  on  titration  showed  tlml   the     ■ 
.  is  free  from  coloured  impurities.      [estimation  of  the  asli 
he  i  1 1  in-  tn  he  I  -Sii  (  hi  rent.      Now  it  I  Ilia  n 
were    present   us  oxalate,  us  seems  quit*1   possible, 
i   rniL'lil   account   tin'  in  iily    I   per  rent,  of  the  impurity. 
i    estimations   showed    that    there    was   still   some 
impurity     remaining     which     luul 
rtraotion,    thus    two    determinations,    gave    10-63    and 
per  .rut.     indigotin  99-46  ami  99-6i>  per  cent. 

It  w  is  suggested  that  the  high  nitrogen  value  might  he 
minted  for  by  the  presence  of  leaf  debris.  This  would 
itnrallv  he  resistent  to  solvents,  would  contain  niti 
ii.l  on  sulphonation,  would  almost  certainly  give  rise  to 
roducts  upon  which  permanganate  would  art.  hut  which 
onld  he  r.'uio\ri!  in  the  filtrate  after  treatment  with 
n  acetate,  and  hence  the  observed  lower  values 
i  the  figures  set  forth. 

An  experiment  was  carried  out  to  determine  whether 
.if  debris  could  lie  deteeted  in  the  residue  after  extraction 
ith  a.  ul  and  pyridine.  A  weighed  portion  of  the  residue 
■  d  in  an  extraction  thimble  and  subjected,  in  a 
iratus,  to  prolonged  extraction  w  ith  pyridine. 
» hen  the  pyridine  washings  came  through  colourless, 
lie  thimble  was  heated  m  an  air  oven  until  no  smell  of 
vri.litie  could  be  detected.  On  again  weighing  the 
table  and  residue,  the  weight  of  the  residue  was  deter 

uii. I  to  amount  to  3-55  |ier  cent,  of  the  material  subjected 
i  Mtperiment.     The  residue  proved,  on  ignition,  to  contain 

ineral  matter  to  the  extent  of  1-27  percent.,  leaving  more 
a.in  -  per  cent,  as  leaf  debris. 

This  experiment  is  not  regarded  as  final,  and  an  attempt 

being  made  to  make  quite  clear  the  chemical  nature  of  the 
i.itenal  which  resists  solution  after  treatment  with  u  id 
ml   prolonged  extraction   with   pyridine. 

Before  leaving  this  portion  of  the  subject,  it  is  to  be 
uted  that  if  the  figures,  obtained  as  above  on  treatment 
I  tin-  average  crude  factory  mahai  (air  dry)  with  acid 
nd  pyridine,  are  calculated  back  to  show  the  indigotin 
intent  of  the  air  dry  material,  we  have  the  following 
use  relation  between  the  results  obtained  by  the  extraction 
nd  the  potassium  tetrasulphonate  method  (60 — 
'  per  cent.).     Two  calculations  gave   61-57   and   61-17 

r  .   ut.  respectively.  I--,     ...    >.J 

So  that  at  present,  although  it  is  not  proved  possible 
i  lie  able,  by  the  action  of  solvents  to  remove  from  crude 
ike  indigo  all  impurities  save  indigotin  ;  and  thus  by 
irect  experiment  to  prove  the  absolute  accuracy  of  the 
•trasulphoiiate  method — all  the  evidence  is  in  favour  of 
B  being  an  accurate  method.  As  a  final  proof  of  the 
•curacy  of  the  potassium  tetrasulphonate  process,  pure 
dijotin  was  mixed  with  known  weights  of  the  brown 
uitcrial  (previously  removed  from  crude  Bengal  cake  by 
le  action  of  pyridine  and  dried  at  140°  C.)  ;  on  sulphonat- 
ig  these  mixtures,  and  separating  the  indigotin  as 
ltassium  tetrasulphonate,  the  indigotin  percentage 
Mained  on  titration  was  precisely  that  of  the  mixture 
.ade. 
In  conclusion,  it  is  confidently  hoped  that,  as  a  result 

the  experiments  previously  described,  the  way  is  now 
ien.  for  the  first  time,  for  the  quantitative  examination 

natural  indigo  in  the  finished  cake,  and  at  all  stages  of 
s  manufacture  ;  and  that  it  may  be  possible  to  apply  the 
ltassium  tetrasulphonate  method  in  India  to  the  detec- 
on  of  the  defects  of  the  present  method  of  manufacture, 
id  also  to  the  many  methods  in  which  assistance  can  be 
ow  rendered  to  enable  natural  indigo  to  hold  its  own 
:.iinst  the  competition  of  the  synthetic  product. 

In  the  report  on  the  work  done  at  Dalsingh  Serai  for 
eminent  of  Bengal  (/or.  til..  Section  II.,  p.  7.).  the 
ithor  expressed  the  opinion  that  the  "  efficiency  "  of  the 
•esent  method  of  manufacture  was  very  low.  This  pre- 
dion is  fulfilled,  as  is  clearly  shown,  by  inspection  of  the 
-ait--  obtained  mi  applying  the  potassium  tetrasulphonote 
to  the  products  of  the  Pemberandah  Factory 
ahai.  Season  1903—1904. 

Tables  showing  the  results  of  analyses,  employing  the 
ltassium  tetrasulphonate  method,  of  the  Pemberandah 
ictorv  '•  Mahai  "  Season,  1903—1904  :— 


I'  VIII         I 


■Showing    tin-    rexulta    of    "  Mourhun"    i /•'./.' 
cuUingt  of  iJunt). 


on  lamplea  dried  at  llOV 

Pei 

Per  I'  ut 

hi  indigotin 

No.  of 

oi  moisture 

Pit  cent 

Per  ■■•■ut 

obtained 

eake 

ut  air-dry 

mi  Indigotin 

o(  [ndlgottn 

Iriuu  whole 

cske. 

by  KMiiii, 

b]  Hi 
56-6 

plant." 

1 

5-9 

57-n 

0-1283 

•j 

5-7 

.'>:•:! 

58-2 

n-11769 

:: 

5-5 

59-0 

59-1 

0*0802 

4 

5-8 

56-7 

0-08  is 

5 

6-0 

i.ii  i 

0-1801 

8 

6-4 

62-2 

so-e 

0-0027 

7 

6-7 

:>?-2 

55-6 

0-1884 

B 

6-7 

65-5 

ma 

0-1870 

9 

6-7 

62-2 

60-8 

0-1 4IW 

10 

6-0 

58-6 

57-6 

0-1194 

11  A-  12 

— 

Missing 

— 

— 

IS 

4-8 

82-7 

61-5 

0-1581 

14 

5-7 

all- 1 

55-3 

0-1475 

15 

(1-1 

87-  ii 

65-5 

0-1024 

18 

5-4 

64-4 

63-« 

0-1818 

17- 

5-4 

66-0 

83-U 

it- is..:. 

18 

6-0 

82- 1 

61-3 

u-1711 

10 

5-4 

62-7 

61-5 

0-1778 

20 

5-2 

63-0 

62-1 

(1-1111)3 

21 

5-3 

C.4-1 

83-7 

0-1887 

22 

5-8 

59-5 

58-8 

0-1876 

23 

5-2 

63-0 

61-5 

n-2019 

24 

5-0 

64-8 

64-5 

(1.2(162 

25 

5-1 

111-1 

mi-ii 

ii-ls  :| 

26 

r,-4 

Bl-fl 

60-5 

111646 

27 

5-5 

600 

59-1 

(11844 

28 

5-0 

63-0 

61-6 

0-1787 

29 

6-4 

81-1 

60-3 

0-1826 

30 

5-2 

62-3 

60-0 

0-1687 

31 

4-8 

62-0 

81-3 

0-1609 

82 

6-4 

59-0 

57-3 

D-161X 

33 

4-9 

62-5 

61-8 

0-1930 

34 

5-6 

60-0 

59-3 

II- 1  l.'.7 

35 

4-6 

60-0 

.-,s-s 

0-1376 

36 

4-8 

66-0 

63-7 

0-1970 

37 

4-7 

65-2 

63-8 

01877 

38 

5-7 

57-3 

55-1 

0-0999 

39 



59-0 

56-7 

— 

40 

7-4 

54-5 

53-8 

0-2158 

41 



55-0 

53-8 

— 

42 

0-4 

63-3 

62-2 

0-2539 

Average 

5-4 

61-2 

60-3 

0-1495 

•  These  figures  are  obtained  by  calculation  from  the  Factory 
Mahai  Book,  the  necessary  details  for  each  day  being  : 

(o)  The  weight  of  whole  plant  steeped. 

(»]  The  weight  of  cake  obtained  (of  indigotin  per  cent,  as 
stated  in  the  table). 


Table  II. — Showing  the   rr.iulls  nj  "  Khooniies' 
cuttings  of  plant). 


{Second 


On  samples  dried  at  HOC 

Per  e.-i it 

Per  cent, 
of  moisture 

of  Incligiitin 
obtained 

No.  of 

Per  cent. 

Per  cent. 

cake. 

of  air  dry 

of  Indigotin 

of  Indigotin 

from  whole 

cake. 

by  KSInii, 

byTiClj. 

plant. 

43 

5-8 

57-7 

59-5 

0-0964 

44 

5-23 

61-1 

59-6 

0-1100 

45 

6-0 

60-5 

58-8 

(1-1170 

46 



Missing 

— 

— 

47 

5-5 

62-7 

59-5 

0-1480 

48 

4-95 

65-5 

62-2 

01500 

49 

5-7 

58-8 

57-5 

0-1211 

50 

5-55 

62-7 

81-1 

0-1237 

51 

5-1 

62-7 

620 

0-1555 

62 

5-96 

60-0 

58-6 

0-1480 

88 

4-40 

66-1 

64-3 

0-1888 

54 

4-4 

65-0 

63-9 

0-1604 

55 

4-6 

63-9 

61-7 

0-1570 

56 

4-3 

66-1 

64-9 

0-184  1 

57 

4-7 

63-9 

68-4 

0-1508 

58 

4-5 

82-0 

61-5 

0-1861 

59 

4-4 

68-0 

58-7 

II-17S.-, 

60 

6-24 

58-8 

0-1662 

61 

4-8 

58-9 

57-3 

0-1 

62 

4-7 

62-7 

60-8 

0-1591 

4-7 

68-0 

58-8 

n-1727 

64 

62-0 

60-5 

0-1820 

65 

4-9 

cS2-:i 

60-9 

0-1388 

66 

4-95 

62-7 

60-9 

0-1! 

67 



MiBBing 

— 

— 

88 

4-96 

62-2 

60-9 

0-1747 

69 

4-7 

60-0 

59-7 

0-1684 

70 

4-7 

60-0 

60-5 

01559 

71 

5-7 

60-5 

58-3 

01594 

72 

5-27 

65-5 

62-0 

0-192S 

Average 

5-0 

61-9 

60-5 

0-1526 

744 
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From  these  results,  it  will  be  seen  that  if  the  pen < - . 1 1 . i  — » - 
of  indigotin  contained  in  the  whole  plant  (ordinary 
Indian  varieties)  be  taken,  as  seems  reasonable,  at  0-0  per- 
cent. Then  from  consideration  of  the  weights  of  plant 
steeped  and  the  indigotin  recovered  in  the  finished  cake — 
the  highest  efficiency  attained  does  not  reach  50  per  cent. 
of  the  total  indigotin  obtainable,  whilst  the  average 
efficiency  of  the  "  Mahai  "  is  25  per  cent.,  falling  thence  to 
12-6  per  cent,  (cake  No.  2).  The  attention  of  the  Govern- 
ment of  India  will  be  called  to  this  wasteful  method  of 
manufacture,  with  a  view  to  the  long-needed  improve- 
ments being  introduced  to  India  without  delay. 

The  author's  thanks  are  due  to  the  university  authorities 
for  the  excellent  facilities  so  freely  placed  at  his  disposal  ; 
also  to  Prof.  A.  G.  Green  for  his  unvarying  kindness  in  this 
direction.  In  connection  with  the  work  itself,  he  is  ! 
greatly  indebted  to  his  assistants  Messrs.  I.  Q.  Orchardson  I 
and  S.  H.  Wood,  who  have  been  unremitting  in  their 
efforts  to  brine  the  work  to  a  successful  conclusion,  and  to 
whom  much  of  the  experimental  work  has  naturally  fallen. 

He  has  finally  to  express  his  deep  sense  of  gratitude  to 
Mr.  A.  G.  Perkin.  F.R.S.,  with  whom  he  has  been  daily 
associated,  for  the  many  and  most  valuable  suggestions 
wlrch  have  borne  fruit  in  this  investigation. 

Discussion. 

Prof.  A.  G.  Green  congratulated  Mr.  Bloxam  on  the 
results  which  he  had  obtained  and  said  that  they  were  a 
good  example  of  whit  could  be  achieved  by  skilled 
analytical  work.  It  was  50  years  since  Mohr  had  first 
put  forward  the  permanganate  titration  method  and  had 
clearly  set  out  its  faults.  It  had  thus  taken  50  years  to 
perfect  the  process.  Mr.  Bloxam  was  an  optimist,  and 
believed  in  the  future  of  plant  indigo.  Recent  news 
from  India  showed  that  there  was  every  probability 
of  an  increase  of  yield  of  50  per  cent,  in  the  production 
of  most  factories,  and  a  simultaneous  rise  in  quality 
of  the  product  from  second  to  first-class.  The  introduction 
of  the  Java-Natal  plant  had  been  the  chief  factor  in  bring- 
ing about  this  improvement. 

Mr.  T.  Fairley  asked  if  colorimetric  tests  would  be  of 
any  value  in  supporting  Mr.  Bloxam's  work.  He  suggested 
the  use  of  Lovibond's  tintometer.  Possibly  leaf  debris 
might  be  sepirated  from  powdered  crude  indigo  cake  bv 
suspension  of  the  latter  in  solutions  of  various  specific 
gravities  and  subsequent  spinning  in  a  centrifugal 
machine. 

Mr.  S.  H.  Davies  said  he  presumed  that  the  accurate 
determination   of  indigotin   would   be   applied   not   only 


in  the  factory  but  to  agricultural  problems  involved  in 
the  cultivation  of  indigo,  and  to  the  selection  of  the  best 
varieties  of  the  plant. 

Mr.  A.  G.  Perkin  said  that  having  frequently  seen 
Mr.  Bloxam's  process  working,  he  had  no  doubt  that  it 
was  effective  and  simple,  and  might  be  worked  by  the 
average  stu:lent  with  success.  Much  that  was  unreliable 
had  been  written  on  indigo  analysis,  and  it  was  difficult 
to  understand  Wangerin  and  Vorlande's  paper.  The 
confidence  placed  in  their  results  had  greatly  hindered 
Mr.  Bloxam  s  work.  Again,  it  did  not  seem  to  be  known 
tint  powdered  glass,  recommended  by  some  writers  as 
useful  during  sulphonation,  contained"  iron,  and  yielded 
with  the  acid  a  ferrous  salt,  which,  of  course,  reacted 
with  the  potassium  permanganate  in  the  titration.  The 
salting  out  process,  again,  did  not  entirely  remove  this 
defect.  Purification  of  the  glass  by  digestion  with  acid 
had  been  resorted  to  by  Mr.  Bloxam,  but  was  tedious, 
and  only  removed  the  iron  from  the  surface  of  the  glass! 
so  that  during  the  stirring  some  iron  again  entered 
solution. 

Mr.  W.  P.  Bi.oxam,  in  reply,  said  he  thought  the  new 
method  would  meet  the  present  needs.  What  he  still 
desired  to  discover,  however,  was  the  function  of  the 
impurities  of  plant  indigo,  and  to  ascertain  what  body  or 
bodies  was  or  were  responsible  for  the  scouring  experienced 
by  dyers  in  using  plant  indigo.  In  applying  the  potassium 
tetrasulphono-iudigotate  process  to  "  the  analysis  of 
synthetical  indigos  some  curious  results  were  obtained. 
None  of  them  had  been  found  to  contain  more  than  92 
per  cent,  of  indigotin.  and  it  was  found  possible  to  recognise 
the  product  by  the  colour  of  the  filtrate— thus  that 
from  Meister,  Lucius  und  Briining  gave  a  green,  whilst  the 
B.A.S.F.  product  gave  a  red  filtrate.  The  method 
of  analysis  was  so  delicate  that  an  instance  might  be  cited 
in  proof.  The  process  was  originally  established  on 
pure  indigotin  obtained  by  sublimation  as  standard.  It 
was  later  found  necessary  to  prepare  more  pure  indigotin 
for  use  as  standard.  Three  separate  sublimation  products 
were  obtained  and  examined  separately  with  solvents, 
Ac,  and  pronounced  to  be  pure.  The  three  products  were 
then  mixed  together  and  the  value  determined  by  the 
potassium  tetrasulphono  -  indigotate  process.  *  The 
results  showed  the  indigotin  value  to  be  slightly  below 
100  per  cent.,  and  on  making  a  more  stringent  examina- 
tion of  the  sublimation  product  with  solvents,  &c,  the 
results  of  the  analysis  were  confirmed,  showing  that  one 
at  least  of  the  three  sublimation  products  contained  a 
small  quantity  of  impurity  which  had  at  first  escaped 
detection. 
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English  Patents. 

Separators ;    Impts.    in    centrifugal   liquid .     J.    P. 

Johansson.     Enkaping,     Sweden.       Eng.    Pat.    18,444, 
Sept.   12,   1905. 

The  invention  relates  to  liners  for  centrifugal  machines 
which  are  formed  of  a  number  of  vertical  plates  arranged 
round  an  axis,  and  bent  in  a  direction  inclined  to  the 
radii  of  the  liner.  The  cover  and  bottom  piece  of  the 
drum  and  the  top  and  bottom  of  the  liner  are  convex, 
so  as  to  correspond  to  one  another  in  order  that  the  plates 
of  the  liner  may  be  supported  along  the  whole  length 
of  their  upper  and  lower  edges  by  the  top  and  bottom 
of  the  drum,  thus  obviating  the  use  of  distance  pieces 
between    the    plates.     The    distance    between    adjacent 


plates  is  gradually  decreased  from  the  axis  to  the  periphery 
of  the  liner,  and  the  spaces  are  quite  free  from  obstructions 
of  any  kind,  so  that  the  liner  can  be  easily  cleaned. 

— W.  H.  C. 

Separating   machines  ;     Impts.    in .     W.    S.    Ayres, 

Hazleton,    Pa.,     U.S.A.       Eng.     Pat.     19,914,    Oct.   3, 
1905. 

The  materials  to  be  separated  are  caused  to  pass  over  a 
number  of  overlapping,  rotating,  fiat  or  slightly  conical 
discs.  A  forward  movement  among  the  particles  to  be 
separated  is  caused  by  inclining  the  series  of  discs  from 
the  inlet  to  the  outlet,  and  a  lateral  movement  is  caused 
by  the  rotation  of  the  discs.  The  discs  are  rotated 
"  synchronously,"  and  the  lighter  particles  travel  forward 
by  gravity,  being  directed  by  a  guide-bar.  passing  across 
the  whole  series  of  discs,  from  the  feed  to  the  outlet 
shoot.  The  heavier  particles  are  carried  out  laterally 
by  the  rotating  discs,  and  are  finally  dropped  off  the  edges 
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tin-    Utter    nit"    another    trough.      A    i lification    in 

i-   used,  is  dcsi  ribed,   and   refi  ; 
further  details  is  made  to  Eng    Pat.   19.913  of   190.1 
lh  J.,    1 581  |.     VV.  II.  C. 

mid*;   Apparatus  for  the  con  tpply  of  two 

'd   a    vessel      W.    1'.    Thompson,    London.     From     \. 
•sVhmit/.     Aachen,      Germany.         Eng.     Pat.     19,378, 
J»pt.  25,  1905 
h  Ft.  Pat  358,007  of  1905  ;   this  J.,  1906,  168.     T.  F.  B. 

aining  or  filtering  water  nr  other  liquid!  :    Apparatus 
E.    Gobbi,    Asni6re9,    France.       Eng.    P   I 

1616,  March  29,  1906.     Under  Int.  Conv.,  I 23,  1905. 

k  filter  is  formed  of  a  number  of  rings  or  discs  piled 
upon  tin-  other,  and  held  tightly  pressed  together. 
antral  tube  passes  through  the  pile.  The  liquid  to  be 
ated  passes  through  the  interstices  between  the  discs 
the  central  tube.  The  filter  can  be  cleaned  by  allowing 
nc  of  the  filtered  water  to  How  backwards  between  the 
cs.  which  are  loosened  for  the  purpose,  and  are  provided 
h  springs  between  each  pair  of  adjacent  discs  t.i  keep 
in  apart  when  the  pressure  holding  them  together 
■amoved.  —  \\ .  II   C. 

I'siteh  States   Patents. 
tmonia-still  l/or  ice-machines].     B.  Thoens,  New  York. 

U.S.  Pat.  818,858,  April  24.    1906. 
B    patent     relates    to   absorption    ice    and     refrigera- 
i    machines,  and  consists   in    improvements   whereby 
cticallv   anhydrous    ammonia    gas   can    be    produced 

delivery  to  "the  absorption  apparatus.  The  vapours 
in  the  ammonia  generator,  before  entering  trie  absorp- 
a  apparatus,    pass    through   a    "rectifier-coil"    eooled 

water,  and  then   to  a  separator,   whereby   practically 

whole  of  the  water  vapour  present  is  condensed. 
B  condensed  water  from  the  coil  and  from  the  separator 

eturned  to  the  ammonia  generator. — A.  S. 

imonia  [in  refrigerating  machinery]  ;  Regenerating  and 
nrifying  — — .  L.  Werliin.  Elsmere,  Del.  U.S.  Pat. 
.lN.I.vi.  June  2<i.  1906. 

the  compressed  ammonia,  a  portion  is  condensed,  and 
this  portion  a  part  is  expanded  to  obtain  the  cooling 
■ct,  and  the  residual  portion  is  evaporated  "  by  tin 
condensation  of  the  remaining  [second]  portion  of  the 
rm  compressed  gas."  The  vapours  thus  produced  are 
rifled  by  the  action  of  the  cold  exhaust  gas  from  the 
mansion   device,    whereby   the   less   volatile   impurities 

condensed  to  a  liquid  free  from  ammonia  ;  then  the 
laust  gas  and  the  purified  ammonia  vapours  are  mixed 
1  re-compressed. — E.  S. 

wrating    liquids    from    solids  ;     Appara'us   for . 

A'.    H.    Lomas.    Doornfontein,    Transvaal.     U.S.    Pat. 

125.331,  July  10,  1906. 

I  Eng.  Pat.  149  of  1905  ;    this  J.,  1906.  184.— T.  F.  B. 

French  Patents. 

latile  solvents  di/fused  as  vapours  in  the  air  of  factories  ; 

Process  for  the  recovery  of .     J.  Douge.     Fr.  Pat. 

162.611,  Jan.  22.   1906. 

I  large  volumes  of  air  or  of  air  and   aqueous   vapour 

h  which  the  vapours  of  the  volatile  solvents  are  usually 
:jted,  render  the  usual  methods  of  recovery,  such  as 
■  utilisation,  refrigeration,  absorption  by  liquids,  or 
i  npression  and  subsequent  expansion,  of  little  practical 
The  object  of  this  invention  is  to  remove  the 
later  portion  of  the  diluting  air  or  air  and  aqueous 
I  efore  proceeding  to  any  of  the  above-mentioned 

tho.ls  of  recovery.  To  attain  this  object,  the  mixture 
"in  and  vapour  is  aspirated  from  the  localities  in  which 

is  produced,  by  a  centrifugal  aspirator  separator. 
'  ich  owing  to  the  difference  in  the  specific  gravities 
•!the  air  and  vapour  is  able  to  separate  it  into  two  parte, 
I)  of  which  consists  chiefly  of  air  and  aqueous  vapour, 
liitaining  only  a  small  proportion  of  the  vapours  to  be 
i|overed,  and  which  is  either  returned  to  the  building 
ij  delivered  direct  into  the  atmosphere.     The  other  part, 


,  ,,Ti-  rni\tiire  much   richer  in  valuable  vapa 

ent    through   a  irj    throuj 

i  ion  "f  similar  machines.     Fin  illy,  when  the  di 

oncentration  has  been  attained,  the  »a] i  rered 

by  passing  this  rich  mixture  through  any  ol  the  ordin 

of  :■  pparal  us  to  out   the  methods  men! 

.I„nc.      VV.  II    C. 


apparatus  ;     Imj  Is.    in 
Kr.   Pat.  362,673,  Jan.  24, 


I..     Fui  lis 


1906, 


TlIK  claim  is  for  hi  1 1  ir  ivemenl  -  in  that  type  of  centrifugal 

machines  in  whioh  the  contents  ><<■  discharged  through  the 
bottom,  which  is  lowered  for  that  purpose.  Tins  uj  the 
improved  method  i-  lowered  not  bj  an  arrangement  ol 
ni  the  ordinary  machines,  but  by  hydraulic 
or  pneumatic  pressure  applied  from  below  to  a  chamber 
surrounding  the  axis  of  the  machine.     W.  S.  C. 

Dryer  for  loose  mat,  rial*.      B.  Schilde.      Fr.  Pat 

Jan.  30,   1906. 
The   loose   materials   are    pined    on    trays,    the   sides   of 
which  are  grooved  <<n  the  outside  to  form  a  kind  of  rack. 
The  t  ied  one  upon  the  other  in  a  drying  chamber, 

and  are  slowly  lowered  one  by  one  on  to  guide-rails  at 
the  bottom,  by  means  of  toothed  wheels,  which  engage 
with  the  racks  on  the  sides  of  the  trays.  When  the 
bottom  tray  is  lowered  upon  the  guide-rails,  it  is  moved 
iway  horizontally,  emptied,  recharged,  and  replaced  on 
the  top  of  the  pile,  and  another  tray  lowered.  —  \V.  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 

(Continued  from  page  686.) 

Hydrocarbon  s  :  "  •  idalion  of bu  ozone  at  low  tempera  ■ 

hires.    .1.  Drugman.     III.,  page  74s. 

Carbon  ;    Solubility  of in   calcium  carbide.     H.    M. 

Kahn.     VII..  page  758. 

Tar  ;  Use  of  in  making  water-gas.      G.  H.  Waring. 

J.  Gas  Lighting,  1906,  95.  3.1—36. 

On.  tar  has  been  u  ssfully   as   a  generator  fuel 

1898   in   the   works  of  the   Omaha   Gas  Company, 

U.S.A.     The    tar   is    tirst    freed    from    water    by   passage 

through    two    separators,    and    subsidence,    and    is    then 

1   in   the   top  of  the   tirst  condenser,  wheroby  it  is 


brought  to  about  130  F.  The  hot  tar  is  sprayed  into  the 
rator  along  with  steam,  the  spraying  device  being 
that  shown  in  the  accompanying  illustration.  Tar  is 
admitted  with  the  steam  only  on  a  down  run.  which  is 
about  every  third  one.  To  keep  the  li-in.  inlet  pipe  clear, 
the  steam  is  turned  on  before,  and  is  shut  off    after  the 
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tar  supply.  The  gas  maker  admits  the  tar  to  the  generator 
after  turning  on  the  oil  in  the  carburetter,  and  shuts  it 
off  before  turning  off  the  oil.  No  unusual  fouling  of  the 
plant  occurs,  the  amount  of  smoke  produced  is  unobjection- 
able, and  the  tar  made  is  not  affected  in  any  way. 
Experience  has  shown  that  not  more  than  0-5  gall,  of  tar 
per  1000  cb.  ft.  of  carburetted  water-gas  made  can  be 
used  efficiently  with  oven  coke,  or  0-4  gall,  when  using 
gas  coke,  unless  the  down  runs  are  more  frequent  than 
once  in  three.  On  the  average,  1  gall,  of  water-free  tar 
is  equal  to  8  lb.  of  oven  coke  or  10  lb.  of  gas  coke.  At 
the  Philadelphia  Gas  Works  the  experience  of  several 
years  shows  that  1  gall,  of  tar  is  equal  to  7  lb.  of 
anthracite,  and  that  not  more  than  0-25 gall,  per  1000  cb.  ft. 
of  gas  can  be  used  efficiently  along  with  anthracite. 
The  tar  has  also  an  enriching  effect  upon  the  gas.  There 
is  a  marked  increase  in  the  proportions  of  hydrogen  and 
methane  in  the  gas,  and  the  calorific  value  is  increased 
by  about  11  per  cent.  Of  the  tar  produced  in  the  water- 
gas  plant,  from  one-third  to  two-thirds  can  be  used  as  fuel 
in  the  above  manner,  and  it  is  suggested  that  if  the  process 
were  adopted  generally,  the  market  value  of  the  disposable 
balance  of  the  tar  would  increase. — H.  B. 

Gas-engines  built  in  Great  Britain  ;    Notes  on ,  and 

upon  gas-cleaning.  T.  Westgarth.  Iron  and  Steel 
Inst,,  July,  1906.  [Advance  proof.] 
Schedules  are  given  showing  the  number  and  particulars 
of  gas-engines  of  500  h.p.  or  more  which  have  been  built 
or  are  being  built  by  British  makers,  together  with  some 
notes  on  the  various  systems  of  gas  cleaning. 

Gas-engines  ;  Application  of  large in  the  German 

iron  and  sled  industries.     K.  Reinhardt.     X.,  page  761. 

Hefner,  Harcourt,  and  Carcel  lamps.  Photometric 
investigations  by  the  Physical-Technical  Imperial 
Institute  at  Gharlottenburg  on  the  relation  of  the  intensity 
of  light  of  the  Hefner  lamp  to  the  \0-candle  pentane 
lamp  and  the  carcel  lamp.  E.  Liebenthal.  J.  Gas 
Lighting,  1906,  95.  102—103. 
Investigations  at  the  Gharlottenburg  Institute  have 
shown  that  the  light  of  the  10-candle  pentane  lamp  (as 
prescribed  bv  the  London  Gas  Referees),  at  an  atmospheric 
pressure  of  760  mm.  and  a  humidity  of  8-8  litres  of  aqueous 
vapour  per  cubic  metre  of  dry  air,  is  equal  to  11  Hefner 
units  under  the  same  conditions.  With  a  humidity  of 
10  litres  (which  is  regarded  at  the  National  Physical 
Laboratory  as  the  average  humidity  applicable  to  London), 
the  valuers  10-9  Hefner  units  (taking  the  Hefner  unit 
at  8-8  litres).  Harcourt's  statement,  that  the  light  of 
the  lamp  does  not  vary  if  the  flame  fluctuates  by  as  much 
as  0  mm.  above  or  below  the  prescribed  height,  is  found 
to  be  nearly  correct  if  the  flame  be  higher,  but  not  if  it 
be  lower  ;  if  the  tip  of  the  flame  plays  about  the  lower  edge 
of  the  inspection  window,  the  light  is  about  3  per  cent, 
lower  than  the  normal.  Using  all  precautions,  the  varia- 
tions in  the  light  of  one  and  the  same  lamp,  with  the 
same  pentane,  and  under  the  same  meteorological  con- 
ditions, were  found  to  be  upwards  of  1  per  cent,  in  the 
course  of  several  hours.  The  light  of  the  lamp  decreased 
0-55  per  cent,  for  an  increase  of  1  litre  in  the  amount 
of  aqueous  vapour  per  cubic  metre  of  air — a  decrease  which 
is  the  same  as  that  of  the  Hefner  and  1 -candle  pentane 
lamps.  The  light  increased  0-6  per  cent,  for  an  increase 
of  10  mm.  in  the  barometric  pressure,  whereas  the  increase 
in  the  light  of  the  Hefner  and  1 -candle  pentane  lamps 
respectively  was  only  0-1  and  0-4  per  cent.  The  standard 
of  light  used  for  the  above  comparisons  was  a  constant 
incandescent  electric  lamp.  Earlier  comparisons  with  the 
English  candle  gave  a  value  of  1-14  Hefner  units,  and 
from  these  and  the  above  results  it  would  appear  that  the 
illuminating  power  of  the  10-candle  pentane  lamp  is 
about  4  per  cent,  lower  than  10  English  candles. 

The  carcel  lamp  was  found  to  have  an  illuminating 
power  (on  the  basis  of  the  like  atmospheric  humidity) 
equal  to  10-8  Hefner  units,  on  the  average  ;  but  the  light 
fluctuated  considerably,  and  the  figures  from  which  the 
mean  value,  10-8,  was  deduced,  vary  among  themselves 
bv  upwards  of  10  per  cent. — H.  B. 


Coke;    Comparison  of  Rhenish-W estphalian  foundry  and 
blast-furnace .     F.  Wiist  and  G.  Ott.     X.,  page  761. 

Calorimctric  method  ;  New .     M.  Casaubon.     XXII 

page  778. 

English  Patents. 

Fuel;   Method  of  concerting  the  chemical  energy  of 
into  the  kinetic  energy  of  a  moving  fluid,  and  apparatu 
for  use  in  connection  therewith.     A.   Vogt,  Tulsc   Hil 
Surrey.     Eng.  Pat.  3607,  Feb.  21,  1905. 


A  turbine,  T,  a  water-pump,  P,  an  air-compressor,  K, 
and  a  governor,  r.  are  all  coupled  together  on  the  shaft,  s. 
The  compressor,  K,  delivers  compressed  air  into  the  air- 
reservoir,  L,  the  generator,  G,  and  the  combustion 
chamber,  O,  the  distribution  being  controlled  by  the 
regulator,  N,  operated  by  the  governor,  r.  In  the 
generator,  G,  gas  is  produced  by  the  action  of  the  com- 
pressed air  on  the  fuel,  and  is  conducted  by  the  pipe,  o. 
to  the  combustion  chamber,  O,  where  it  meets  with  a 
further  supply  of  air,  and  is  burnt.  The  water-pump,  P, 
delivers  water  into  the  reservoir,  W,  which  is  connected 
to  the  compressed-air  store,  L,  by  the  pipe  I.  From  U . 
the  water  is  forced  by  the  compressed  air  partly  along 
the  pipe,  to1,  to  the  intake  of  the  compressor,  K,  ml 
partly  through  the  float  valve,  S,  into  the  regenerator.  K. 
where  it  is  converted  into  steam,  and  passes  on  to  the 
generator.  G,  or  to  the  compressed-air  main,  the  distri- 
bution being  regulated  by  the  valve,  q.  From  the  com- 
bustion chamber,  O,  the  gases  issue  through  an  expansion 
nozzle  of  the  "  Laval  "  type  to  the  regenerator,  R.  where 
the  heat  is  utilised  in  converting  the  water  into  stea 
the  partly  cooled  gas  then  passes  through  the  injector.  J, 
into  the  turbine.  T,  where  its  velocity  is  utilised.  IS} 
means  of  the  valve,  /,  connected  to  the  governor,  r, 
a  regulated  amount  of  air  is  drawn  by  the  injector  from 
the  atmosphere  to  further  cool  the  gas  issuing  from  (lie  re- 
generator, R.  The  quantity  of  air  entering  the  generator.  (',. 
is  further  controlled  by  the  damper,  g,  connected  to 
the  diaphragm  regulator,  M,  on  the  compressed-air  main. 
The  heat  generated  by  the  compressor  is  partly  absorbed 
by  the  water  entering  by  the  pipe,  to1,  and  the  generator 
and  combustion  chamber  are  very  thoroughly  protected 
against  loss  of  heat  by  radiation. — W.  H.  C. 

Gas  fires  and   the  like  ;    Manufacture'  of  refractory  bodies 

for  use  in ,    for  healing    purposes.      M.    DelaeB, 

Paris.       Eng.     Pat.     12,468,    June    15,    1905.       Under 
Int.  Con  v.,  Oct.  26,  1904. 

Cerium  oxide  is  mixed,  in  the  proportion  of  10  to  50 
per  cent.,  with  other  refractory  substances,  such  as 
aluminium  silicate,  and  the  mixture  is  moulded  into  the 
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forms.       lln-    refractory    bodies   >.>    prepared   cunt 
II V  ii"  light.  I '» I  arc  sail  I  lo  radiate  a  large  quant  it  \ 
•        II.  It. 

i  for  liquid  furl ;  Impt*.  in  — .  W.  Dieokmann, 
Udmonlon  ;  I'.  ('.  Ornirod,  Walthamstow  .  .1  \ 
Curie.  Woodford;  and  S.  F.  Stinkard,  Muswell  Hill. 
Bng    Pat.    13,(113.  June  23,    1905. 

i'iib    burner   consists    of    three    concentric    nozzles,    the 

hile    ivne    being    for    the    supply    of    liquid    fuel. 

the  outermost    and    innermost    are   for   the  supply 

i   steam.       The  mouthpiece  of  one  or  more  of  the 

is   shaped    to   have   an    orifice   of   .<    uou-circular 

n    oval)    cross-section.     The    innermost    nozzle    is 

e,  so  as  tn  constitute  a  needle  valve  for  regulating 

lie   fuel    supply,    and    when    its    mouthpiece   is   of    non- 

cross-section,    it    is    provided    with   a   connection 

the  nozzle  mnv  be  rotated  without  rotating  the 

lipiece.     II.  B. 

■Iiiecrs  ;     Impts.    in  II.    Foster  and    (I,    T. 

er.    Newport,    .Mini.      Kng.    Pat.    14,575,   July    11. 

Ion.". 

D   producer  is  provided   with   an   iron   hearth   or  coni- 
zation chamber  in  the  form  of  a  hollow,  inverted,  trim  - 
in1,  the  hearth  being  of  sufficient  depth  to  contain 
he  whole  of  the  fuel,  and    the  slope  of    the  side  being 
uch  that   the  .linker  will   be  forced  downwards  by   the 
ol    the  superincumbent  fuel  into  the  water-sealed 
sh-pit    at    the  bottom.      The    lower   part    of   the   sides  of 
he  Dearth  is  provided   with  grids  for  the  admission  of 
steam.      A   casing   with   vertical  sides  surrounds 
he  hearth.      The  air  and  steam   blasts  enter  the  top  of 
he    space    formed    between    the    hearth    and    the    casing, 
nd.  on   flowing  round   the  hearth  on   their  way   to   the 
n.ls.   tike  up  heat   from  it.  and   keep  it   at   a   moderate 
e m |H-rat lire.  —  H.  B. 

las  producers  ;    /m/r--.  in  suction .     J.  J.  Bowmer, 

istle-on-Tyne.  Eng.  Pat.  22,382,  Nov.  2,  1905. 
\  Eni  U  i.  boiler,  round  which  the  hot  producer  gases  are 
Irnwn.  is  attached  to  one  side  of  the  producer,  and  is 
nniieeted  to  a  chamber  in  front  of  the  lire-grate  through 
I  valve.  It  is  also  provided  with  an  escape 
alve  loaded  to  a  lower  pressure  than  the  latter  valve, 
0  thai  the  steam  generated  passes  off  into  the  air  unless 
ttswn  into  the  producer  by  the  suction  of  the  engine. 
\n  air  pipe,  which  passes  through  the  boiler  Hue.  and 
applies  heated  air  to  the  producer,  is  likewise  connected 
0  the  chamber  in  front  of  the  lire-grate,  the  steam  pipe 
md  air  pipe  being  controlled  by  a  common  loaded  valve. 

0  that  steam  and  air  in  proper  proportions  only  enter 
he  chamber  at  each  suction  stroke. — H.  B. 

rotors  :     Impts.    relating   lo .     H.    Goehtz, 

iheim,     Germany.     Eng.     Pat.     1331,     Jan.     17. 
1906.     Under  Int.  Com..  Nov.  30,  1905. 

1  he  generator  is  provided  with  an  annular  grate,  arranged 
OMentrically  at  the  bottom  of  the  combustion  chamber, 

;he  grate  consisting  either  of  a  ring  of  sheet  iron  of  /\- 
^ha|H-d  cross-section,   or  of  a   sine-  of  semicircular  bars 

Vming  an  annul  us  of  f) -shaped  cross-section.  The 
Mast  of  steam  and  ail  is  delivered  into  the  annular  grate 
through  pipes,  and  either  passes  out  beneath  the  lower 
the  annulus,  or  issues  through  the  intervals 
between  the  liars.  A  roof-shaped  deflecting  plate. 
Itading  in  the  ash-pit   beneath  the  grate,   deflects  the 

.shes  descending  through  it  to  points  convenient  of 
ss. — H.  B. 

CarhunVing   apparatus   [fur  air-gas];     Impts.    in . 

F.    llugershoff.    Leipsiz,    Germany.     Eng.    Pat.    2440, 
Jan.  31.   1900. 

Ota  carburetter  proper,  consisting  of  a  zig-zag  pi] 

rectangular    cross-section,    is    arranged    within    a 
hlle.l    with    water,    which    serves    as    an    atteniperating 
liquid.       Air    is    delivered    by    means    of    a    meter    drum 
at  the  lower  end  of  the  carburetter,  and  in  passing  u  | 
encounters  a  downwardly  Moving  stream  of  the  carburet- 
ting  liquid,  which  is  admitted  in  regulated  doses  at  the 


top  end  of  the  carburetter.  Within  tbei  i  ing  ia  arranged 
i  number  of  vertioal  pipi  .  through  whioh  atmospheric 
air  may  emulate,   to   assist    iii   maintaining  a   uniform 

temperature,  ami  a  rotarj  -lining  wheel,  driven  bj  the 

meter    driim,    to    keep    the    .1 1  I  e  n  I  |  «l  a  t  111  g    Wit'  r    111     In 

The  oarburetted  air  issues  through  a  branch  pipe  at  the 
upper  end  of  the  carburetter,  and  maj   be  led  ofl  to   i 
ilder,   or   into  a   bell,   inverted   over  the 
.  aging,  and  adapted  to  serve  as  o  gas-holder.     II.  H. 

dans  produced  in  the  destructivi    distillation  "/  coal  or 
other    carbonaceous    material;     Purification    "/ , 

iimi  apparatus  therefor.  <•'.  Wilton.  London.  Eng. 
Pat  2907,  Feb.  6,  1906. 

I'n  i-:  orude  gas  from.  say.  the  hydraulic  main  is  ted  directly, 
without  the  intervention  of  the  usual  condensing  plant, 
through  a  sorubber  in  whioh  it  is  caused  to  babble  through 
cooled  gas  liipior.  preferably  containing  light  tare  in 
admixture.  The  liquor  is  caused  to  emulate  from  the 
sorubber   through   a   cooling   town,    so   as    to  re-enter  the 

.rulilier  always  in  a  cold  condition.  The  cooling  and 
scrubbing  thus  effected  may  be  preceded  by  treating  the 
gas  in  the  hydraulic  main  with  cooled  gas  Liquor,  for  the 

removal   of   heavy    tars   and    naphthalene.  —  H.  B. 

Incandescent  mantles;    Treatment  of  the  woven  tubes  or 

of  the  yarns  used  in  the  manufacture  of .      A.   I. 

van  Vriesland,  Scheveningen,  Holland.  Eng.  Pat. 
24,680,  Nov.  29,  1905. 

See  Ft.  Pat.  359,945  of  1905  ;  this  J„  1906,  467.— T.  F.  B. 

.  Irr    lamp    electrodes  ;     Impts.    in .     The    British 

Thomson-Houston  Co.,  Ltd.,  London.  From  Allgem. 
Elektricitats.-Gcs.,  Berlin.  Eng.  Pat.  20,330,  Oct.  9, 
1905. 
In  the  manufacture  of  electrodes  consisting  essentially 
of  metals,  such  as  iron  or  manganese,  or  of  metallic 
oxides,  or  of  titanium  carbide,  finely  powdered  silicon 
carbide  is  mixed  with  the  material  of  the  electrode.  The 
silicon  carbide,  it  is  stated,  does  not  fuse  when  the  arc 
is  formed,  and  thus  steadies  the  arc. — H.  B. 

United  States  Patents. 

Coke    oven.     W.    Klonne,    Bath,    Germany.     U.S.    Pat. 
825.221.  July  3,   1906. 

See  Fr.  Pat.  358,624  of  1905;   this  J..  1906,  309.— T.  F.  I!. 

Smoke;     Apparatus    for    purifying .     \V.     Cline, 

Assignor  to  J.  F.  Brimmer  and  W.  Fuhrman,  Lancaster, 
Pa.     U.S.  Pat.  824,469,  June  26,   1906. 

The  smoke  passing  from  the  flue  to  the  chimney  i-  caused 
to  traverse  a  chamber  interposed  between  them.  A 
liquid  is  sprayed  into  this  chamber  near  the  inlet  end, 
and  in  the  same  direction  in  which  the  smoke  is  passing. 
The  spray  washes  the  smoke,  and  falls  to  the  bottom  of 
the  chamber,  and  is  then  conducted  by  a  pipe  to  a  series 
of  settling  tanks,  where  the  impurities  are  deposited, 
md  from  which  the  purified  liquid  is  pumjied  back  to  the 
sprayer  for  use  over  again.  —  \V.  H.  C. 

French  Patents. 

.1/-..  ufactun  of  artificial .     J.  M.  A.  Stiflesen. 

Fr.   Pat.  362,901,  Jan.    I.   L906 

Sjm  U.S.  Pat.  sim. '.Hi's  of  19U6;  this  J..  1906,  169.     T.  F.  B. 

Motive  fluid  for  internal  combustion  motor*  ;   Preparation 

„l   a .      P.    Winan.l.      Fr.    Pat.    363,021,    Feb.    6, 

1900.     Under  Int.   Coin..    Feb.   8,    1905. 

See  Eng.  Pat.  3006  of  1906;   this  J..  1906,  582.— T.  F.  B 

Furnaces    for    vertical    retorts.     ¥..     DervaL     Fr.     Pat. 

362,501,  Jan.  is.  1906. 
I'm.  retort  setting  is  characterised  by  the  arrangement 
•  t  the  producer  and  recuperator,  upon  the  same  level 
i-  the  retort  chamber,  the  hot  products  of  combustion 
from  the  latter  being  led  into  the  recuperators  at  the  top. 
and  Bowing  down  them  in  a  direction  opposite  to  that 
of  the  inflowing  air.     The  ictort  chamber  is  divided  by 


74s        Ci..  III.— DESTRUCTIVE  DISTILLATII  >N,  &c.  Cl.  IV.— COLOURING  MATTERS,  &c.      [Aug.  15.  1908. 


three  series  of  horizontal  partitions,  which  cause  the 
burning  gases  flowing  round  the  retorts  to  change  their 
direction  four  times  before  reaching  the  outlet ;  the 
quantity  of  heated  air  admitted  with  the  producer  gas 
is  insufficient  for  its  complete  combustion,  and  a  supple- 
mentary supply  of  air  is  admitted  at  the  third  change 
of  direction,  to  ensure,  by  the  renewed  combustion,  the 
adequate  heating  of  the  lowest  sections  of  the  retorts. 
Methods  of  building  up  the  retorts,  and  devices  for  closing 
them,  and  for  introducing  steam,  are  described. — H.  B. 

Gat-producer.     A.  J.  J.  Adam.     Fr.  Pat.  362,312i  Jan.  10, 
L906. 

The  cover  of  the  producer,  which  carries  a  charging 
hopper  and  fuel  distributor,  eccentrically  disposed,  is 
adapted  to  be  rotated  continuously  in  a  horizontal  plane, 
so  that  the  fuel  may  be  discharged  over  the  entire  fuel 
bed.  The  fuel  distributor,  which  is  arranged  within  the 
lower  part  of  the  hopper,  consists  of  a  conical  body, 
rotating  on  a  horizontal  axis,  and  formed  with  a  longi- 
tudinal V-8l»aped  trough  which  alternately  rills  with, 
and  discharges,  the  fuel.  The  cover  is  in  the  form  of  a 
shallow  tray,  and  is  kept  tilled  with  water  to  prevent 
over-heating.  The  fuel  in  the  producer  rests  upon  a  plate, 
which  is  suspended  from  chains  wound  upon  pulleys 
arranged  round  the  lower  part  of  the  producer  ;  the 
blast-pipe  extends  centrally  upwards  through  the  plate, 
which,  by  the  gradual  rotation  of  the  pulleys,  is  caused  to 
descend  slowly  as  the  fuel  is  consumed,  thus  keeping  the 
top  level  of  the  fuel  constant.  When  the  plate  has 
reached  the  base  of  the  producer,  bars  are  inserted  through 
the  furnace  walls  at  a  point  above  the  cinders,  so  as  to 
form  a  temporary  grate,  whereupon  the  cinders  are  raked 
out,  and  the  plate  wound  up  again  to  its  highest  level, 
descending  again  de  novo. — H.  B. 

[Locomobile]    Gas-producer.      H.    Hurlebuseh.      Fr.    Pat. 
362,425,  Jan.   15,   1906. 

The  locomobile  gas-producer  consists  of  a  small  producer 
of  any  suitable  kind,  attached  to  a  casing  having  the 
general  aspect  of  the  boiler  of  a  locomobile,  the  top  of 
the  casing  serving  as  the  foundation  of  a  gas  engine. 
Within  the  casing  is  arranged  the  apparatus  for  purifying 
and  cooling  the  gas  on  its  way  from  the  producer  to  the 
engine  ;  it  consists  of  a  series  of  compartments  and 
channels,  provided  with  water-spray  and  beds  of  moist 
coke  and  sawdust.  The  entire  apparatus  is  mounted 
on  wheels. — H.  B. 

Gases  ;    Apparatus  for  the  analysis  of .     Monopol 

Betriebskontroll-Apparate,    K.    Steinbock.  Second 

Addition,    dated    Dec.    4.    1905,    to    Fr.  Pat.    359,352, 
Nov.  2,  1905.     XXIII.,  page  778. 

Filaments  for  incandescent  lamps  ;    Process  for  the  forma- 
tion   of .     Zirkon-Gliihlampenwerk.     Dr.     Holle-    | 

freund  and  Co.     Fr.  Pat.  362.847,  Jan.  30,  1906. 

The  filaments,  either  loosely  or  in  bundles,  are  placed  along 
with  a  piece  of  any  suitable  metal,  alloy,  mixture  of  metals, 
or  carbon,  in  a  tube  of  metal  or  porcelain,  which  is  then 
sealed  up  hermetically.  As  complete  a  vacuum  as 
possible  is  next  produced  in  the  tube,  which  is  afterwards 
heated  to  such  a  temperature  that  the  metal,  &c,  inside 
is  volatilised,  and  deposited  as  a  fine,  adherent  film  upon 
the  filaments.  After  cooling,  the  vessel  is  opened,  and 
the  filaments  taken  out  to  undergo  any  other  desired 
treatment,  or  to  be  used  as  they  are. — W.  H.  C. 

HI. -DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  687.) 

Hydrocarbons  ;      Oxidation    of    by    ozone    at    low 

temperatures.     J.   Drugman.     Chem.   Soc.   Proc,   1906, 
22.   163-  It. I. 

The  mode  of  action  of  ozone  on  a  saturated  ami  an  un- 
saturated   hydrocarbon    is    very    different.     Ozone    acts, 


at  the   ordinary  temperature,   very  slowly  on  satu 
hydrocarbons  such  as  methane  and  ethane.     The  pn 
is  one  of  gradual  hydroxylation.     In  the  case  of  eth 
ethyl  alcohol  is  the  first  product  formed. 

The  reaction  in  the  case  of  an  unsaturated  hydrocarbon 
such  as  ethvlenc  is  instantaneous,  even  at  temperatures 
far  below  (i  C.  A  very  explosive  addition  compound  \t 
first  formed,  which  decomposes  extremely  readily,  giving 
oxidation  products  containing  only  one  carbon  atom. 
The  carbon  chain  is  broken  at  the  double  bond.  Com- 
parison with  the  results  of  Harries'  work  makes  it  appear 
probable  that  the  addition  product  is  an  ozonide.  tint 
the  decomposition  of  this  is  more  complex  than  that  usually 
obtained  with  a  liquid  or  solid  ozonide.  The  followin 
equations    probably    represent   the    process  :  — 

n\pwj-n— rwn—   ' '"'  CH20  +  HC02H 

(1)  C2H4  +  03-L2H4U3-   |(fi)   CHoO  +  CO  +  H20 

(2)  C2H403  +  H20  =  2CH20  +  H,02." 

English     Patent. 

Tar    oils,    phenols,    and    similar    products ;     Emidsit 

of .     W.     Spalteholz,     Amsterdam.     Eng.     Pat. 

13.151.  June  26,  1905. 

See  Fr.  Pat.  355,342  of  1905  ;  this  J.,  1905,  1166.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

[Continued  from  page  687-) 

a-Xaplithol    and    benzophenone    chloride ;      Condensation 

products    of .     A.    G.    Shrimpton.     Chem.    News, 

1906,  94,  13—14. 

Dlt'HENYLDI-a-XAPHTHOLMETHANE,   (C6H5)2C(C10H6.OH)2, 

was  formed  by  the  condensation  of  a-naphthol  with 
benzophenone  chloride,  according  to  the  equation : — 
(C6H5)2CC12  +  2C10H7OH  =  (C6H5)2C(C10H6OH)2  +  2HC1. 
It  forms  microscopic  crystals  melting  at  208-2° — 209-2°  C„ 
is  soluble  in  benzene,  carbon  bisulphide,  ether,  acetone, 
and  chloroform,  less  soluble  in  alcohol  and  petroleum 
spirit,  and  dissolves  in  alkalis,  giving  a  madder-brown 
solution,  which  shows  a  blue  fluorescence.  By  modi- 
fying the  method  adopted  for  the  preparation  of  the 
above  compound,  a  second  condensation  product  was 
obtained,  consisting  of  fine  yellow  microscopic  crystals 
melting  at  180-5  to  181°  C,  and  possessing  good  dyeing 
properties. — D.  B. 

Trinitrobenzene  derivatives   with  cyclic  amines ;    Contri- 
bution to  the   knowledge  of .     E.   O.    Sommerhof. 

Z.  Farben.-Ind.,  1906,  5,  270—271. 
The  author  cannot  admit  V.  Georgievic's  contention 
(this  J..  1906,  530)  that  picric  acid  must  exist  in  two 
modifications  because  it  dyes  wool  different  shades  from 
a  cold  and  from  a  boiling  bath.  In  the  cold,  he  states, 
the  picric  acid  is  merely  fixed  on  the  fibre  in  the  form 
of  a  solid  solution.  On  heating,  a  "  loose  "  chemical 
combination  :s  formed  between  the  picric  acid  and 
the  wool  libre.  which  is  of  a  darker  colour  than  '.lie 
dyestuff  itself.  Similarly,  picric  acid  and  also  trinitro- 
benzoic  acid  form  compounds  of  different  colon 
with  aromatic  amines.  Thus  on  mixing  equimol 
methyl  alcoholic  solutions  of  trinitrohenzoic  acid 
and  pseudo-cumidine  in  the  cold,  a  colourles 
is  obtained  :  on  warming  an  isomeric  coloured  substance, 
a   "loose"  molecular  addition   product  is  formed.  —  ELI* 

Phenylacctic     acid    ketone    dyeslufjs.      Trihydroxya 
benzoin   mid    derivatives    thereof.     E.    Xoelting   and  V. 
Kadiera.     Ber..   1905.  39,  2056—2060. 
The  aiitlmrs  have  condensed  pyrogallol  with  phenylacetic 
arid,      and      obtained      phcnvlgallacctophenone      ftrihy- 
droxydesoxylicnzoinJm.pt.  141" — 142°,  a  homologuc  oi  tri- 
hydroxybenzophenone   (Alizarin   Yellow   A)   the   i 
sation     product     of    pyrogallol     and     benzoic    arid,      by 
treating    the    new    substance    with    hydroxylaiiiinc    the 
ketoxime,  m.pt.  166    ('..  and  with  sodium  nitrite  or  amy) 
nitrite  the  isonitrosoketone,  m.pt.  144"  C,  respectively  were 


1900  ] 
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lined.  Tilt'  di-isonitroso  derivative.  ni.pt.  168  C, 
prepared  bv  treating  the  "Mine  with  sodium  nitrite, 
thi-  suhstam  e  »  n     com  crtcd   into  thi 

trihydroxybcuzil,    m.pt.    141!     ('..    by    ucids.    the 
ttro-..     groups     being     eliminated.      These     five     new 
ps    arc    mordant    dyestuffs    similar    1..    pall 
\\\    inn  Yellow  I ')  and  trihydroxylu  n/.ophoiinnc 
ir  dyeing  properties  are  _  -\  en  in  the  following  table 


'Ml' 

tone     

ketone 

,  lie-" ' 

wtr«>\>  ■ 

lielione 


id  mordanted  with  ; 


Alumina 


Iron. 


nli\  r-oraiiL'i'       brownish-black 
nUve-oranve         brow  ni-.h-M.H-k 
•  «ii\  a-oranse        brow  niah-black 
a  little  greener  and  .Uilicr 
tin'  same  as  the  monoxiine 

Krciiisli-ycllnw     greyish-black 

orange  brownish-black 


Wool 

mordanted 

with  chrome. 


olh  p 

olive 

olive 
Bn  enjsh-olive 
-  ri   oiah-olive 

greenish-olive 

i 


—  H.  L. 

tlmetiume    derivative*;      o-Hydrozylated . 

N   .'.ting  and  P.  Gerlinger.     Ber.,  1900,  39.  2053— 

-  '.4s-  lll'.X  AMKTHYI  THIAMIN!)  -  23-HYDRoX  YTHII'llENT  L- 

UXI   ,('H,»,X.('„11:1(i,Hi.CH[(:v,H4.\(('H:1i,,!l,   is   ,.,-,- 

il  by  condensing  Michler's  carbinol  with  dimethyl-m- 

lenol  by  means  of  concentrated  hydrochloric  acid 

1  a  little  alcohol.     Recrystallised  from  alcohol  it  forms 

white  mc, lies  turning  reddish  on  exposure  to  the  air. 

1     Belting    at    17-    -174      ('.    with    decomposition.      It 

soluble    in    organic    solvents.     Oxidation    to    a 

stuff   is  very    incomplete   owing   probably  to  the 

of  an   o-hydroxyl    group.     On   the   other   hand 

I  teetyl  compound  obtained  by  treating  the  leuco  body 

i    hot  acetic  anhydride  can  be  smoothly  oxidised  with 

•     peroxide,  and  yields  a  dyestuff  which  dyes  the  fibre 

i    with  a  violet  tone. 

4>43-  Hexamethyltriamino  -  2*.22-  dihydroxytriphenyl- 

(CH3),\.(',;lli,OH).CH[Cr,H3(OH)N(('H:;i;,l 

I, . Nit'Hs).>|   is   prepared    by   condensing  p-dimethvl- 

lobenzaldehyde    with    2    mols.    of  dimethyl-m-amino- 

10I.     It    crystallises   from   alcohol   in   white   needles, 

ing    at    17")      C.    with    elimination    of    water,    which 

ually   turn   pinkish   when   exposed   to   the  air.      It    is 

ily  soluble  in  dilute  aqueous  alkalis,  and  in  organic 

'tits.     Oxidation    with    lead     peroxide    and     glacial 

d    produces  only  a  poor  yield  of  a  violet-blue 

tuff.     The  di-acetyl  compound  of  the  leuco  body  is, 

ever,   readily  oxidised  to  a   dyestuff  which   produces 

v  strong  violet-blue    shades.       When  the  leuco  body 

d   in   concentrated   sulphuric   acid   and   heated 

-ix  hours  on  the  water-bath,  a  molecule  of  water  i- 

off,   and   a    very   readily   oxidisable   dark    bluish-red 

tan.  e 

o  ;:;j :^;:|y^..-Hr6H4.x,c-H:t., 

btained.  By  heating  this  leuco  product  to  150  C. 
.  concentrated  sulphuric  acid,  it  is  oxidised  to  the 
ssponding  dyestuff.  which  represents  the  dimethyl-/. - 
10  derivative  of  Rosamine.  It  produces  very  bluish- 
-almost  violet — shades.  The  introduction  of  the 
?  group  into  the  Malachite  Green  molecule,  it  is  pointed 
produces  Crystal  Violet.  Here  the  change  is  much 
marked.  The  introduction  of  one  or  two  aeetoxy 
ps  in  the  ..-position  in  the  Crystal  Violet  molecule 
further,  much  more  effect  on  the  shade  than  the 
niuition  of  a  pyrone  oxygen  atom. — H.  L. 

aehile  Grten  .-    Influent  oj  substitution  in  the  benzene 

ng  on  the   shadt    of .     E.   Xoelting  and   P.   Ger- 

igcr.     Ber.,   1900,  39.  2041-  2053. 

influence  of  substitution  in  the  unsubstituted  ben 
of  Malachite  Green. 

CsHiiNJCHafeCl 

V6H4.X(CH  .  I* 


-.1    u  hitherto  determined,   is  as   followi      A   nitro- 

m  in   the  /.  posil ton   ma  kes  thi 

...d  (i   i-v.  her,  Ber  .  1879,  8 nd  802,  ind  0    I 

,1881,2524;     1882,682;     and    Issi.  lss'.n,    in    the 

porition  much  bluer,  -.nd  in  the  ...  pa  ition  is  without 

my  rile- i  ..n  the  shade.     Methyl  in  tic  p-position  pro 

■  a  yellow  i-i.   [reen  |  we  Hanzlil    and    B ihi,   tier., 

1899,    I2N7);     chlorine    in    the   0  po  it B    ...  •  in-li-blue 

Setooyanine    [see    Geigy,    tier     Pal     94,126), 

in    tin-    p-position    a    yellowish  green    according    to    the 

iuthors  and  not  ii  bhi  .    de  cribed  by  K&swurm 

Ber.,    1886,   742),     A   sulphonic   acid   group   in   the 

position    produces   a    well-known    blue   fast    to   alkalis 

...       Qi  i    l'.i     80,892  and  h7.I7oi       \n  ..  carboxyl 

prevents  the  formation  of  a  dyestuff ;    the  -   ..fan 

esterified  o-earboxvl  group  makes  the  shade   much   bluer 

s,.,-  Haller  and  Guyot,  Compt.  rend.,  119.  206).     \.  ither 

.  .  nor  /i-hvdr.ixvl  has  much  influence  on  the  Bhade 

see   <>.    Fischer,    Ber.,    1881,   2.~>22i.     Tin    authors   have 

tilled  in  the  gaps  in  the  above  series  of  substituted  Malachite 

Greens  bj  preparing  thi  o-  and  m-methyl,  w-  and  p-chloro, 

and     m-sulpho    derivatives     and     also    the    0-,      m-,     and 

/.-methoxyl  derivatives  of  Mala,  hit.-  Green  substituted 
in  all  cases  in  the  banzai  nucleus.  liny  find  that,  as 
dread}  observed  in  tin-  nitro  bodies,  substitution  in  the 
o-position  makes  the  shade  bluer,  in  the  p-position 
vellower,  and  in  the  m-position  is  without  influence. 

— H.  L. 

/'/   nolphthalein  and  quinolphlhclc'in  ;    Constitution  of  the 

salts  of  .     A.   G.  Green  and  P.   K.   King.     Ber., 

1906,  39,  2385—2371. 

Tub  view  of  Green  and  Terkin  (this  .1..  1904,  31'.!)  that  the 
coloured  salts  of  phenol-  and  quinol-phthalelns  possess 
a  quinonoid  structure  has  been  adversely  criticised  by 
M.wr  and  Spengler  (Ber.,  1905.  38.  1318),  who  adhere 
to  .Meyer's  conception  of  these  salts  as  lactone  derivatives, 
and  accept  Baeyer's  theory  of  a  oarbonium  valence  (this 
J.,  1906,  320)  as  an  explanation  of  their  colour.  Meyer 
and  Spengler  in  their  communication  specially  emphasised 
the  fact  that  notwithstanding  numerous  attempts,  no 
coloured,  quinonoid  carboxylie  esters  of  phenol-  and 
quinol-phthaleins  have  been  prepared,  similar  to  those 
tilled  l>v  Xictzki  from  Fluorescein.  The  authors  have 
succeeded  in  preparing  such  coloured  esters,  which  is 
further  continuation  of  their  view  that  the  coloured  salts 
of  phenol-  and  quinol-phthaleins  possess  a  similar 
quinonoid  structure  to  that  of  the  salts  of  fluorescein. 

Methyl  ester  of  phenolphthalein. — Phenolphthalein  was 
li--. .Ived  in  boiling  methyl  alcohol,  the  solution  saturated 
hot  with  zinc  chloride,  and  a  current  of  hydrogen  chloride 
led  through.  After  standing  overnight,  the  dark  red 
solution  was  poured  into  ice-cold,  faintly  acidulated 
water.  The  voluminous  scarlet  precipitate  which 
separated  was  rapidly  filtered  off.  washed  with  ice-cold 
water,  and  dried  between  filter-paper.  The  analytical 
results  ami  properties  of  tin-  product  confirmed  the  view- 
that  it  was  the  quinonoid  methyl  ester  of  phenolphthalein  : 


(COOCHs)(  „H 
(HOJCgH 


*     ■<■:  '•,.»,:<»• 


The  eater  is  very  unstable,  being  completely  decolorised 
by  contact  with  water  for  12  hours,  or  with  alcohol  for  a 
few  minutes. 

Methyl  ester  of  quinolphthalein. — A  solution  of  the 
phthalein  in  five  parte  of  methyl  alcohol  was  subjected 
t  ■  the  action  of  a  current  of  hydrogen  chloride  for  half  an 
Inmr.  and  the  solution  allowed  to  stand  overnight,  when  a 
.lark  red.  crystalline  precipitate  separated.  This 
filtered  off.  and  washed  with  alcoholic  ether.  It  consisted 
ol  the  chloride  of  the  quinonoid  methyl  ester  of  quinol- 
phthalein :  — 

l    II    OH 


'Hsl-C 


\ 


t, II, "Il 


/ 


M.<    I. 


chloride  is  stable  when  dry.  but  is  slowly  hydrolysed 
on  boiling  with  water.  It  has  not  been  found  possible 
to  isolate   the  free  ester,  -     with  which  it 

undergoes  hydrolysis. — A.  S. 
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Phthalein  series  ;    Salts  formed  with  mineral  acids  in   the 

.     G.  Heller.     Z.  Farben-Ind.,  1906,  5,  265—269. 

The  author  shows  that  Gallein,  C20H120T.  the  phthalein 
of  pyrogallol,  is  capable  of  forming  stable  well-crystallised 
salts  with  mineral  acids,  and  this  property  may  be  utilised 
for  the  preparation  of  pure  Gallein  hydrate.  Thus  1  part 
of  commercial  anhydrous  Gallein  is  gently  warmed  with 
10  parts  of  90  per  cent,  alcohol  and  1  part  of  concentrated 
hydrochloric  acid.  The  nearly  clear  solution  obtained 
is  filtered,  and  the  phthalein  is  precipitated  with  water. 
This  product  is  then  dissolved  at  the  ordinary  temperature 
in  4  parts  of  alcohol  (or  acetone),  with  the  addition  of 
2  parts  of  alcoholic  hydrochloric  acid.  Gallein  alcoholate 
hydrochloride  soon  begins  to  crystallise  out :  it  is  filtered 
off  and  carefully  added  to  concentrated  sulphuric  acid, 
in  which  it  dissolves  with  an  intense  red  colour.  This 
solution  is  filtered  through  glass-wool,  and  on  precipitation 
with  water,  pure  Gallein  hydrate,  C20H12O7,H2O,  is 
obtained. 

Gallein  alcoholate  hydrochloride,  C20H12O7,HCl,C,H5OH 
(prepared  as  described  above),  crystallises  in  fine  brown 
needles.  By  dissolving  Gallein  in  acetone  or  methyl 
alcohol,  and  adding  concentrated  hydrochloric  acid 
to  the  solution,  Gallein  acetonate  hydrochloride, 
C20H12O7,HCl,  C3H60  (blue-black  needles),  and  Gallein 
methylalcoholate  hydrochloride  respectively  are  obtained. 
Gallein  sulphate.  C20H12O-,H2SO4.  and  Gallein  hydrobro- 
mide.  C20HI2O7.HBr.  arc  similarly  prepared  ;  both  crystal- 
lise free  from  solvent.  All  these  salts  are  decomposed 
by  water.  The  author  has  further  prepared  the  hydro- 
chloride and  sulphate  of  Gallein  ethyl  ester,  the  hydro- 
chlorides of  hydroxyquinolphthalein  alcoholate,  acetonate, 
and  methyl  alcoholate  and  hydroxyquinolphthalein 
sulphate,  which  are  all  crystallised  substances  decomposed 
by  water.  These  salts  are  o'f  theoretical  interest  in  view 
of  recent  publications  of  Werner  on  partial  valencies 
(Annalen,  332,  296)  and  of  Baeyer  (Ber.,  38,  570)  on  the 
basic  character  of  the  carbon  atom  and  on  "carbonium" 
isomerism. 

Pure  Gallein  hydrate  is  a  stable  reddish-brown 
crystalline  substance,  which  may  be  dried  at  100°  without 
decomposition.  It  loses  a  molecule  of  water  at  180°  C. 
and  begins  to  sinter  at  240°  C.  When  very  finely  ground 
and  shaken  with  a  small  quantity  of  acetone  or  alcohol, 
it  dissolves  very  readily  with  an  intense  violet  coloration. 
On  diluting  or  warming  this  solution,  or  allowing  it  to 
stand  for  some  time,  the  coloration  disappears,  and  a 
faintly  red-tinted  solution  is  obtained.  This  solution 
contains  the  Gallein  in  a  different  form,  which  must  be 
the  lactone  form,  the  faint  red  coloration  being  due  to 
the  presence  of  small  quantities  of  a  red  quinonoid  form, 
which  is  isomeric  with  the  violet  modification.  This  red 
modification  may  be  isolated  as  a  dark  red  crystalline 
powder  by  adding  a  small  quantity  of  chloroform  to  the 
acetone  solution.  By  adding  chloroform  in  gradually 
increasing  quantity,  practically  all  the  dissolved  dyestuff 
may  be  precipitated  in  this  form.  The  violet  modification 
is  the  basis  of  the  mineral  acid  salts,  whilst  the  alkali  salts 
are  derived  from  the  red  quinonoid  form  : — 
/C6H2(OH2). 
OC  >C.C6H4(COOH). 

0  =  C6H.,(0H)^ 
On  acidifying  alkaline  solutions  uith  acetic  acid  the  red 
form  is  obtained,  while  with  mineral  acids  the  violet  is 
precipitated  owing  to  the  sei  ondary  action  of  the  mineral 
acid.  There  are  thus  in  all  four  forms  of  Gallein,  of  which 
three  have  been  isolated  as  definite  compounds. — H.  L. 

English  Patents. 

Dyestuff s  ;     Manufacture    of    green    arid    mordant . 

O.  Imray,  London.  From  Farbw.  vonu.  Meister, 
Lucius,  und  Briining,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  17.:is2.  Aug.  28,  1905. 
New  green  acid  mordant  dyeatuffs  arc  prepared  by 
condensing  5-nitro-l-benzaldehyde-2-sulphonic  acid  with 
two  molecular  proportions  of  tertiary  aromatic  bases, 
one  or  both  of  which  contains  i  benzyl  group.  The  con- 
densation products  arc  then  sulphonated,  and  converted 
into     tripnenylmethanenitrodisutphonic     acids     of     the 


(no2)(So3h)c6h3.ch<c,«h*3jR3  CH2  q^  S0;ja 

In  this  formula  R1,  R2,  and  R3  represent  a  methyl,  ethyl 
or  benzyl  group.  These  nitrodisulphonic  acids,  whiel 
are  in  the  form  of  leuco-compounds,  are  reduced  t< 
aminodisulphonic  acids,  diazotised,  and  combined  witl 
salicylic  or  crcsotinic  acid.  The  azo  compound  is  con 
verted  into  the  finished  dyestuff  by  oxidation  with  leac 
peroxide.  Example,  (a)  5-nitro-2-sulpho-l-benzaldehydi 
is  prepared  by  boiling  a  solution  of  1S5  kilos,  of  5-nitro-2 
chloro-1-benzaldehyde  in  1000  litres  of  alcohol,  with, 
solution  of  140  kilos,  of  sodium  sulphite  in  500  litres  o 
water,  for  24  hours  in  a  reflux  apparatus.  The  solujioi 
is  filtered  and  may  then  be  directly  used,  (6)  422  kiln. 
of  ethylbenzylaniline  are  introduced  into  this  solutioi 
of  5-nitro-2-sulpho-l-benzaldehyde  and  then  100  kilos 
of  96  per  cent,  sulphuric  acid  are  added.  The  mixture  u 
boiled  for  24  hours,  and  the  reaction  product  is  precipitatec 
with  water,  filtered,  dried,  and  sulphonated  on  the  water 
bath  by  means  of  four  parts  of  concentrated  sulphuric 
acid.  The  sulphonated  product  is  precipitated  with  water 
filtered,  and  reduced  in  the  usual  way.  (c)  The  m-amino 
diethvldibenzyldiaminotriphcnylmethanedisulphonic  acic 
so  prepared  is  diazotised,  and  combined  in  alkalint 
solution  with  salicylic  acid,  and  the  product  is  oxidisec 
with  lead  peroxide.  The  dyestuff  is  obtained  as  a  darl 
green  powder  readily  soluble  in  water,  which  is  said  U 
dye  wool,  treated  with  chromium  salts  previously  oi 
subsequently  to  dyeing,  in  strong  green  shades  fast  t< 
washing  and  padding. — H.  L. 

Colour  bases  ;    Products  soluble  in  water,  fats,  and  oil, 
from  the  salts  which  higher  fatty  acids  and  acids  of  tin 

oleic  series  form  with .  Meister,  Lucius,  und  Briining 

Eng.  Pat.   10,079,  April  30,  1906.     XIIL4.,  page  768 

Pkcnyl'1.2-nt!phthimidazolc  or   homologues  or  derivative, 

thereof  ;    Manufacture  of  amidosulphonic  acids  of  

C.  D.  Abel,  London.  From  Act.-Ges.  f.  Anilinfabr. 
Berlin.     Eng.  Pat.  20,780,  Oct.  13,  1905. 

The  o-amino-azo-compounds  of  the  naphthalene  series 
obtained  by  combining  diazotised  p-phenylenedianiine  oi 
aeetyl-p-phenylenediamine  with  certain  naphthylamine 
sulphonic  acids  (e.g.,  2.5.7-naphthvlaminedisulphonic 
acid),  are  combined  with  a  nitrobenzaldehyde  or  amino 
benzaldehyde  to  form  a  triazine  derivative  ;  on  reduction 
e.g.,  with  iron  and  acetic  acid,  the  nitro  group  or  group? 
are  reduced,  and  also  the  p-phenylcncdiamine  residue  i; 
eliminated,  whereby  there  is  formed  a  phenylnaphth 
imidazolesulphonic  acid  derivative ;  thus,  from  the 
naphthylaminesulphonic  acid  referred  to  above,  the 
compound  formed  has  the  formula  : — 

(HO3S)2Cl0Hy      V: .  C6H4.NH2. 

\\H/  — T.  F.  B. 

Colouring    matter    [Thio-indigo    Red]  ;     Manufacture    ot 

organic  compounds  containing  sulphur,  and  of  red  

therefrom.  G.  W.  Johnson,  London.  From  Kalli 
und  Co.,  Akt.-Ges.,  Bicbrich  on  Rhine,  Germany 
Eng.  Pat.  22,736,  Nov.  6,  1905. 

See  Fr.  Pat.  359,398  of  1905  ;   this  J.,  1906,  424.— T.  F.  B 

Colouring    matter    \Thio-indigo    Red};      Manujaclm.    '■ 

ml  sulphur-containing .     G.  \Y.  Johnson,  London 

From  Kalle  und  Co.,  Akt.-Ges.,  Bicbrich  on  Rhine 
Germany.     Eng.  Pat.  23,316,  Nov.  13,  1905. 

See  Fr.  Pat.  359,399  of  1905  ;   this  J.,  1906,  424.— T.  F.  B 

Azo  colouring  matter  [Dyestuff]  ;     Manufacture  of  

H.   W.  Lake,  London.      From  the  Chem.  Fabr.  (irics 
heim-Elektron,   Frankfort-on-Maine,   (iermanv.       E 
Pat.  6189,  March  14,  1906. 

New  polyazo  dyestuffs  arc  claimed,  which  dye  cotton 
direotly  in  black  shades  stated  to  be  of  remarkable  fastm 
to  washing.  The  process  consists  in  first  preparing 
combination  in  alkaline  solution  of  ;i  paradiamine  with 
2.8.6-aminonaphtholsulphonic  acid  or  2.8.3.6-amino- 
naphtholdisulphonic  acid,  tetrazotising  this  product,  and 
then  combining  it  (1)  with  a  proportion  of  the  following 
aminomonoazo    dyestuff, 


Aug.  is.  iwa.] 
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SO.,11 


N  :  X 


Nil. 


Nil. 


OH 


with  a  meta-diamine  of  the  benzene  Beries.     In 

the  above  aminoazo  dyestuff  the  corresponding 

dyestuffs,  containing    a    nitro    or    acetylamino 

roup  in  place  of  the  amino   group,   may   be    employed 

the   nitro   group  is  reduced,  or  the 
roan  i-  splil  off  bj  hydrolysis,  after  combination  is  com- 

pie  I  —  7-5  parts  of  acetyl-p-phenylenediannne 
re   diazotised    and    combined    in   alkaline   solution    with 

.i-  of  2.8.6-aminonaphtholsulphonic  acid.  The 
roduct  is  bydrolysed  with  caustic  soda  to  split  otT  the 
.  ,-t \  1  group!  tetrazotised,  and  then  combined  in  alkaline 
station  with  .1-1  parts  of  the  above  monoazo  dyi 
A  hen  the  formation  of  this  intermediate  product  is  com- 
itate, 5-4  parts  of  m-phcnvlenediamine  are  added.  After 
IS  hours  the  solution  is  warmed  to  70  C,  and  the  dyestufi 
pitated  with  salt.  It  dyes  cotton  in  deep  black 
•  hades. 
Example  II. — 12-2  parts  of  dianisidine  are  tetrazotised, 

dnned    in    alkaline   solution    with    17-05   parts   of 

minonaphtholdisulphonic  acid.  The  intermediate 
iroduet  is  then  further  diazotised,  and  allowed  to  run 
nto  an  alkaline  solution  of  the  monoazo  dyestuff  obtained 
iy  eombining  acetyl-p-phenylenediamine-o-sulphonic  acid 
»:itii  11-95  parts  of  2.5  7-aminonaphtholsulphonic  acid  in 
icid  solution.  When  combination  is  complete  the  new 
body  is  further  combined  with  6-5  parts  of  ro-toluylene- 
liaiiiine.  The  acetyl  group  is  then  split  by  boiling  with 
ijiuous  caustic  soda.  The  dyestuff  dyes  cotton  in  black 
-hades. 

The  new  products  are  said  to  equalise  very  well  owing 
to  the   presence   of   the   para   amino   group,    which   also 
see  the  dyeing  power,  and  deepens  the  shade. 

— H.  L. 

Sulphinic    acids    of    the    aromatic    series;     Manufacture 

of .     C.  Dreyfus  and  The  Clayton  Aniline  Co.,  Ltd., 

Manchester.  Eng.  Pat.  72>s.  March  2ii.  100(3. 
SuLrniMi  acids  of  the  aromatic  series  may  be  produced 
by  diazotisitiL'  primary  aromatic  amines,  and  treating 
the  diazo  solutions  with  finely-divided  copper  or  other 
copper  compounds  in  the  presence  of  sulphurous  acid. 
Nitrogen  is  evolved,  and  the  original  amino  group  is 
ed  by  the  sulphinic  group.  SO.,H.  The  patent 
.  the  use  of  cuprous  sulphide,  or  a  mixture  of  cuprous 
-ulphide  with  finely-divided  sulphur  or  other  substances 
in  place  of  the  tinelv-divided  copper  or  copper  - 
hitherto  employed.  The  requisite  mixture  of  cuprous 
sulphide  anil  sulphur  may  be  prepared  by  continued 
heatim;  of  an  aqueous  solution  of  a  cupric  salt  aDd  sodium 
thiosulphate,  or  by  boiling  with  water  the  precipitate 
im  cuprous  thiosulphate  (obtained  by  mixing  hot 
solutions  of  copper  sulphate  and  sodium  thiosulphate) 
until  decomposition  takes  place.  The  material  is  best 
used  moist  and  in  a  finely-divided  condition,  and  during 
the  evolution  of  nitrogen  the  temperature  should  not  be 
allowed  to  exceed  5°  C.  Examples  are  given,  describing 
the  preparation  of  o-toluenesulpbinic  acid  from  o-toluidine. 
benzeneearboxylie-o-sulphinie  acid.  C6H4(COOH)  (SO;>H), 
from  anthranilic  acid:  naphthalene-l-sulphonie-4- 
sulphinic  acid  from  naphthionic  acid  ;  and  a  sulphinic 
acid  of  the  following  constitution  : — 

LN\CH3i,.e,,H4!.,rH.C6H3(CH3)(S02H) 
[SO,H:CH3:CH  =  1:2:4] 
from      p-tetramethyldiaminodiphenyl-     p-amino-o-tolyl- 
methane. — H.  L. 

l.2-Dia:onaphtholsulphonic  acids;    Manufacture  of  salts 

of .     J.    Y.    Johnson.    London.     From    B 

Anihn    und     Soda     Fabr..     Ludwigshafen  -  on  -  Rhine, 

Germany.     Eng.  Pat   10,323,  May  2,   1906. 

The    sulphonic    acids    of    1.2-aminonaphthol    may.    it    is 

claimed,    be   diazotised   by   treating  the   free  acids   with 

nitrites  in   the   presence   of   common  salt  or  other  alkali 


,.r  alkaline  earth   sail.       Example  :     A    solution   of   7    pi 

.  i  i  n  !  1 1    nitrite   111    I'll    parts   of   water  are   allowed    to   lloW 

rapidly,  with  good  stirring,  into  a  mixture  of  24  parts  of 
I  2- amnion. iphthol   l-snlphonic    arid    with    a    solution    of 

I.",  parts  of  common  salt  in  200  parts  of  water.     DUzoti 

lion    is   complete    after   about    three.,,  an    hour, 

and    a    rlear    brow  n  l-li  -  yellow    solution  I        Tie- 

,   oxide   of   the   Bulphonic   and    in  I 

I    l,v  acidifying  'Ins  solution  with  hydrochloric 

j:|.034  of  10(15;    this  J.,   I'm..;.  ::■ 
II.  L. 

Colouring    matters   of    the  anthracene  series   [Anthracene 

dyestuff*};     Manufacture   of   •    J.    5      Johnson, 

London.  From  the  Badi-  he  \nilm  and  Sods  Fabr., 
Ludwigshafen,  Germany.  Eng.  Pat.  10,605,  May  4, 
1906. 
The  dyestuffs  derived  from  2.2'-dimethyl-l.l'-diantbia- 
quinonyl  or  derivatives  or  homologies  thereof  (see  Fr. 
Pat  367,239  o)  1905;  this  .1..  1'.""''.  66)  are  converted 
into  new  dyestuffs  by  chlorinating  agents.  The  new- 
products  are  similar  in  appearance  to  the  unchlorinated 
dyestuffs,  hut  prodnce  redder  shades.  They  may  be 
converted  into  cherry-red  vats,  which  produce  bluish- 
red  shades  on  cotton,  changed  into  bright  orange-red 
by  washing. — H.  L. 

Anthracene  series;  Manufacture  "/  compounds  of  the , 

ami  of  colouring  matter  [StUphid  dyestuffs]  therefrom. 

J.  V.  Johnson,  London.     From  Badische   Anilin   und 

Soda     Fabrik,     Ludwigshafen     on     Rhine,     Germany. 

Eng.  Pat.  13,057,  June  6.  1006. 

DiAHTHBAQUINONYIcAMINB,   obtained   as  described    in    I- r. 

I'd.  357,138  "f  1905  (this  J.,  1006,  66),  is  nitrated  by 

treatment   with  nitric  acid  in  presence  of  nitrobenzene; 

a  nitro  compound  is  formed,  which  appears  to  be  dinitro- 

dianthraquinonylamine  ;    by  melting  this  substance  with 

alkali  sulphide.' a  dyestuff  is  obtained  which  dyes  cotton 

blue  shades  from  an  alkaline  hydrosulphite  vat.— T.  F.  B. 

Dyestuffs  ;     Manufacture    of    red    vat    dyeing .     O. 

Inirav.    London.     From    Soc.    of   Chem.    Ind.,    Basle. 

Eng."Pat.  10.405,  May  3,  1006. 
Red  vat  dyeing  dyestuffs  similar  to  thioindigo  are  said 
to  be  produced  by  heating  a  mixture  of  salicylthioacetic 
acid  with  isatin  "and  an  aromatic  nitrohydrocarbon  or 
acetic  anhydride  at  a  high  temperature.  The  new  dye- 
stuffs  crystallise  in  the  form  of  brilliant  yellowish-red  to 
brownish-red  needles,  and  dye  cotton  in  yellowish-red 
shades  much  yellower  than  those  produced  by  thioindigo. 

— H.  L. 

Dyestuffs;    Manufacture  of  red.  violet,  and  blue  vat  dye- 
ing   .     O.   Imrav.   London.     From  Soc.   of  Chem. 

Ind.,  Basle.  Eng.  Pat.  11,760,  May  19,  1906. 
Red.  violet,  and  blue  vat  dyeing  dyestuffs  are  produced 
by  heating  a  mixture  of  salicylthioacetic  acid  or  thio- 
uidoxyl  with  the  arvlides  of  isatin,  its  homologues,  or 
substitution  products',  in  the  presence  of  acetic  anhydride 
or  an  aromatic  nitrohvdrocarbon  or  alcohol. 

Example  /.—Three"  parts  of  salicylthioacetic  acid, 
2-5  parts  of  a-isatinanilide.  and  25—30  parts  of  acetic 
anhydride  are  boiled  under  a  reflux  condenser  for  2—3 
hours.  After  a  short  time  the  solution  acquires  a  bluish- 
violet  colour,  and  the  dyestuff  begins  to  separate.  (In 
cooling  and  filtering,  it  is  obtained  as  lustrous  bluish- 
violet  felted  needles,  which  dye  cotton  in  violet-blue 
shades  from  an   alkaline   hydrosulphite   vat. 

Example  //.—Two  parts  of  thioindoxyl.  3  parts  of 
a-isatinanilide,  and  30  parts  of  acetic  anhydride  are 
boiled  under  a  reflux  condenser  for  2—3  hours.  The 
dvestuff  which  separates  in  violet-red  crystals  dyes 
cotton  from  an  alkaline  hydrosulphite  vat  in  reddish- 
violet  shades,  stated  to  be  of  L'reat  f  istn- -. 

Two  further  examples  arc  given.  It  is  stated  that  the 
violet  to  blue  dyestuffs  obtained  from  a-isatinarylides 
contain  the  arylamino  '-'roup  in  the  molecule,  whilst 
i-isatinarylides '  yield  red  dyestuffs  probably  identical 
with  those  prepared  from  isatin.  the  arylamino  group 
being  eliminated.     iSee   preceding  abstract.)— H.  L. 
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French  Patents. 

1.2-Xaphtnylene-urea-hydroxysulpnonic    acids,     and     azo 

ducstuffs  therefrom  ;   Manufacture  of  ■ .     L.  Cassella 

und  Co.     Fr.  Pat.  361,335,  April  6,  1905. 

1.2-Naphthylene-ukea-hydroxysulphoxic  acids  are 
produced  by  dissolving  diaminonaphthalenehydroxy- 
sulphonic  acids,  e.g.,  1.2-diamino-5-hydroxvnaphthalene- 
7-sulphonic  acid,  in  water,  and  passing  in  a  current 
of  phosgene  in  the  presence  of  sodium  acetate. 
1.2-Kamino-5-hvdroxvnaphthalene-7-sulphonic  acid  is 
prepared  by  reducing  a  inonoazo  dyestuff  obtained  by 
combining  a  diazo  compound  with  2.5-aminonaphthol-7- 
sulphonic  acid  in  acid  solution.  The  new  urea  separates 
out  as  sodium  salt  in  brilliant  colourless  crystals  of  the 
following  constitution  : — 

S03Na^p    „    JMH^pn 

It  is  readily  soluble  in  hot,  but  sparingly  soluble  in  cold 
water.  The  free  acid  is  obtained  as  a  colourless  crystalline 
powder  by  the  addition  of  mineral  acids  to  solutions  of 
the  sodium  salt,  and  is  a  not  readily  oxidisable  substance, 
the  alkaline  solutions  of  which  show  an  intense  violet- 
blue  fluorescence.  It  may  be  readily  combined  in  alkaline 
solution  with  diazo  compounds,  and  yields,  it  is  stated, 
valuable  monoazo-  and  polyazo  dyestuffs  distinguished 
by  brilliant  shade,  fastness  to  acids,  and  strong  affinity  for 
cotton.  The  monoazo  dyestuffs  prepared  from  1.2- 
naphthylene-urea-hydroxysulphonie  acids  and  diazotised 
bases  of  the  benzene  series  such  as  aniline  and  its  homo- 
logues,  acetyl-p-phenylenediamine.  aminophenol  ether, 
sulphanilic  acid,  &c,  produce  scarlet  shades  on  cotton  ; 
a-naphthylamine  and  its  sulphonic  acids,  aminoazobenzene 
and  its  sulphonic  acids  violet-red  to  violet  shades,  benzidine, 
tolidine.  and  dianisidine  reddish-blue  to  blue  shades.  The 
dyestuffs  prepared  from  o-aminophenol  and  its  derivatives 
are  said  to  yield  wool  colours,  of  excellent  shade  and 
fastness  after  chroming.  One  example  is  given,  in  which 
the  combination  of  diazotised  o-toluidine  with  1.2-naphthyl- 
ene-urea-5-hydroxy-7-sulphonic  acid   is  described. — H.  L. 

Anthraquinone    derivatives      [Arylaminoanthraquinones] ; 

Production  of .     Farbenfabr.  vorm.  F.  Baver  und 

Co.     Fr.  Pat.  362,140,  Jan.  3,  1906.     Under  Inf.  Conv., 
Jan.  9,   1905. 

Akylamenoanthraquinones  or  their  derivatives  are  pro- 
duced by  heating  aminoanthraquinones  with  halogen 
derivatives  of  aromatic  compounds,  or  their  substitution 
derivatives,  in  the  presence  of  copper  or  copper  compounds, 
substances,  such  as  chalk,  sodium  acetate,  magnesia,  &c, 
being,  with  advantage,  also  added  to  the  mixtures  em- 
ployed, to  combine  with  the  halogen  acids  formed  in  the 
reactions.  p-Nitrophenyl-a-aminoanthraquinone  is.  for 
example,  obtained  by  acting  at  200°  C.  with  p-ehloro- 
nitrobenzene  (100  kilos.)  on  n-aminoanthraquinone 
(10  kilos.),  in  the  presence  of  copper  chloride  (0-5  kilo.) 
and  anhydrous  sodium  acetate  (3  kilos.).  A  compound 
which  is  probably  symmetrical  1.4-dichlorodiphenyl- 
diaminoanthraquinone,  is  similarly  prepared  by  heating 
under  pressure  at  200° — 210°  C,  a  mixture  of  p-dichloro° 
benzene,  1.4-diaminoanthraquinone,  copper  chloride,  and 
sodium     acetate.  l-Naphthylamino-4-hvdroxyanthra- 

quinone,  again,  is  formed  from  a  mixture  of  o-chloro- 
naphthalene,  the  sodium  salt  of  l-amino-4-hydroxvanthra- 
quinone,  copper  carbonate,  and  anhydrous  sodium  acetate. 
Numerous  other  examples  of  the  application  of  the 
method  are  given  in  the  original  specification. — E.  B. 

1.2-Dichlorobenzenesul  phonic    acid ;      Separation    of    the 

isomeric  acids  formed  in  the  nitration  of  .     Act.- 

Ges.  f.  Anilinfabr.  Fr.  Pat.  362.574.  Jan.  20,  1906. 
1.2-Dichlorobenzene-4-si  i.pHoxic  acid  on  nitration  in 
the  usual  way  is  known  to  yield  1.2-dichloro-3-nitro- 
benzene-4-sulphonic  acid,  from  which  the  corresponding 
amino  compound  has  been  obtained.  The  authors  have 
isolated  a  new  isomeric  acid,  which  is  simultaneously 
formed,  and  contains  the  nitro  group  in  one  of  the  ortho- 
positions  to  the  chlorine  atoms.  The  new  1.2-dichloro-3- 
or-6-nitrobenzenesulphonio  acid  yields  an  amino  acid  on 
reduction.     On  diazotising   this  substance,   and  treating 


the  solution  with  an  alkali,  one  of  the  chlorine  atoms  i 
split  off,  and  replaced  by  a  hydroxyl  group.  The  nev 
nitro-  and  amino-1.2-dichloro-benzene-4-sulphonic  acid 
and  their  sodium  salts  are  all  more  soluble  in  water  thai 
their  isomerides.  Separation  of  the  nitration  product 
may  thus  be  conveniently  effected  by  crystallisation  fro:i 
water,  either  before  or  after  reduction. — H.  L. 

Dyestuff  derived  from  salicylthioacetic  acid  ;     Process  fo 

producing  a   red  vat-dyeing [Thio-indigo    Bed] 

similar  to  imligo.  Soc.  pour  lTnd.  Chimique  a  Bale 
Fr.  Pat.  362,876,  Jan.  31,  1906.  Under  Int.  Conv. 
Oct.  30,  and  Nov.  4,  1905. 

See  Eng.  Pat.  4687  of  1906  ;  this  J.,  1906,  470.— T.  F.  B 
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{Continued  from  page  693.) 

Banana   bast  from   German   East  Africa ;     Examination 

of .     A.    Zimmermann.     Der    Pflanzer,    1906,    2, 

77—79.     Chem.   Centr.,   1906,   1,   1790. 

Samples  of  "  hemp "  from  Musa  Holstii  and  J/ 
ulugurensis  gave  the  following  results  when  subjected  tc 
chemical    examination  : — 


Musa  Holstii. 

"  Hemp  "  from 

Musa  ulugurensis 

I. 

II. 

Per  cent. 

Per  cent. 

Per  cent. 

Water 

9-7 

9-4 

10-2 

Ash 

1-5 

1-7 

1-6 

Loss  on  a-hydrolysis    .... 

10-3 

13-0 

22-9 

Loss  on  /3-hydroIvsis   .... 

15-1 

18-3 

24-7 

Loss  on  mercerisation    . . . 

11-0 

12-7 

17-9 

Loss  on  treatment  with  acid 

0-8 

3-7 

6-5 

36-5 

26-3 

37-4 

78-1 

74-5 

70-7 

—A.  S. 

Thioindigo  Bed.      H.  Alt.      Fiirber-Zeit,  1906,  17,  169— 

171  and  185—189. 
After  describing  the  preparation  and  properties  of  this 
new  dyestuff  (see  this  J.,  1906,  367  and  424)  the  author 
discusses  in  detail  its  application  in  dyeing  and  printing. 
It  is  well  adapted  to  the  dyeing  of  woollen  tissues  from 
a  fermentation  or  hydrosulphite  vat,  and  as  the  leuco 
compound  only  oxidises  slowly,  shades  of  remarkable 
evenness  are  obtained.  In  cop-dyeing  very  useful  effects 
are  produced  in  combination  with  indigo,  whilst  by 
topping  the  red  with  other  fast  dyestuffs  it  is 
possible  to  obtain  a  great  variety  of '  shades,  which 
are  distinguished  by  their  fastness.  Equally  good 
results  are  obtained  in  hank  and  loose  wool  dyeing. 
Unlike  indigo,  Thioindigo  Red  is  characterised  by  its 
great  resistance  to  oxidising  agents  and  it  is  therefore 
well  adapted  for  use  as  a  bottom  colour  in  combination 
witli  fast  wool  dyestuffs  worked  in  a  chrome  bath,  or 
chromed  after  dyeing.  Cotton  may  be  readily  dyed 
from  a  hydrosulphite  or  iron  sulphate  vat,  or  in  a  sodium 
sulphide  bath.  The  leuco  body,  however,  possesses  less 
affinity  for  the  vegetable  fibre,  and  in  order  to  obtain 
heavy  shades  it  is  necessary  to  employ  stronger  vats 
containing  from  15  to  20  grms.  of  dyestuff  per  litre.  It 
is  well  adapted  for  mercerised  cotton  yarns  and  cloths, 
as  it  resists  strong  alkalis  fairly  well  in  the  cold.  For 
calico  printing  it  may  be  used  either  as  a  direct  colour 
or  as  a  red  discharge  for  direct  cotton  dyestuffs  non- 
resistant  to  hydrosulphite. — D.  B. 

Dressing    and   thickening    agents ;     Decomposition    and 

solution    of   .     G.    and    G.    Tagliani.     Z.    Farbeu- 

lnd.,  1906,  5,  241—257. 

From  an  exhaustive  series  of  experiments,  it  is  concluded 
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th.it  the  bc8l  met IichI  of  removing  dressing  and  thi 

from  eotton  threads  and  webs  is  to  soak  the  fabric 
for  two  hours  in  .1  2  :i  per  rent,  solution  of  "diastafor" 
(a  preparation  of  active  ferments,  rioh  in  dia 

ature   of   Tii     ('.     It    is   then   squeezed,   rinsed    in 

water,  and  finally   boiled   with  lye.      I  uastafor  ia  stated 

to   possess   remarkable   solvent    properties    not   only   for 

starch,  but  also  (or  nitrogenous  ana  proteid  substances. 

gluten,  gelatin,  gum,  and  mucilage.     Although  the 

1  of  thickening  agents  can  bo  effected  equally  well 

ping  the  fabric  at  100    C.  in  a  solution  of 

carbonate  or   hydroxide  containing  a   small   quantity   of 

>ir  glycerin,  this  plan  is  less  expeditious  and  more 

For  the  treatment  of  printed  goods  the  fabric 

!  through  water  to  remove  gum.  it  is  then  squeezed, 

tor  30     150  minutes  in  a  3  per  cent,   solution  of 

"diastafor  "  at  50°— 60c  C,  and  finally  washe  I.  -D.  B. 

English  Patents. 

Oils,  fata,  or  the  like  ;     Manufacture  of  viscid  or  fluid 

emulsions    of    [for    lubrication    of    textile    fibres]. 

0    \.  II    n.  Koesters.     Eng.  Pat  4688,  Feb.  26,  1906. 
X  11..  page  TiiT. 

Cellulose    articles  ;     Direct    production   of   coloured   . 

F.  and   A.   van  ilen  Bosch  and  O.  Muller.     Eng.  Pat. 
2,  March  22.  1906.     XIX.,  page  775. 

Silk  ;  Manufacture  of  artificial  ,  from  viscose.     Soc. 

Franc,  de  la  Viscose,  Paris.     Eng.  Pat.  8045,  April  3, 
1906.      1,'nder  Int.  Conv.,  April  3,  1905. 

See  Fr.  Pat.  361.319  of  1905 ;  following  these— T.  F.  B. 

Viscose  :    Manufacture  of  lustrous  threads,  bands,  strips, 

and  the  like  of .     M.   Muller.  Altdamm,  Germany. 

Eng.   Pat.   10,094,  April  30,  1900.     Under  Int.  Conv., 
1st.  1905. 

Is  place  of  the  usual  precipitating  bath  employed  for 
converting  viscose  solutions  into  lustrous  threads,  bands, 
films,  and  plates,  which  is  stated  to  be  composed  of  a 
solution  of  acids  or  ammonium  sulphate,  the  author 
employs  a  bath  containing  40  kilos,  of  sodium  bisulphate, 
7  kilos,  of  66  per  cent,  sulphuric  acid,  and  60  litres  of 
water.  This  bath  is  stated  to  produce  a  satisfactory 
result,  and  to  be  cheaper  than  one  prepared  from 
ammonium  sulphate. — H.  L. 

Gassing    machines   for  yarn  or    thread ;     Apparatus   for 
supplying  a    uniform   mixture  of  gas  and  air,   chiefly 

intended  for   use    with   .     H.    B.    Arundel   and  J. 

Hizginson,  jun.,  Stockport.     Eng.  Pat.  15,065,  July  21, 
1905. 

The  gas  and  air  are  raised  separately,  before  mixing,  to 
*  uniformly    maintained    pressure,    by   independent"  but 
similar  apparatus,   each  consisting  of  a  pump  or  fan  in    ' 
combination  with  a  regulating  and  relief  chamber.     The 
gas.  for  example,  is  delivered  by  a  pump  into  a  bell  floating    j 
in  a  water  tank,  the  bell  being  loaded  so  as  to  maintain 
the  desired   pressure.      A   vertical    pipe,    attached   to   the 
under  side  of  the  crown  of  the  bell,  and  having  openings    , 
at  its  upper  end.  slides  within  a  vertical  pipe  communi- 
cating with  the  gas. supply  pipe  to  the  pump.     The  pump    \ 
is  run   continuously   at   a    uniform   speed,   whatever   the 
rate  of  gas  consumption  ;    when  the  latter  falls,  the  gas    , 
delivered   to  the   bell   simply  returns  down   the   vertical 
pipes  to  the  pump,  and  a  circulation  of  gas  is  maintained 
without  affecting  the  speed  of  the  pump. — H.  B. 

fabric*,   felts,   yarns,    slivers,   and  the  like;     Method  of    ' 

and  machinery  for  treating with  liquids,  emulsions, 

gases,   ■ipours.  or  dusts.     E.   Hardcastle.   Menston-in- 
Wharfedale,  Yorks.     Eng.  Pat.   13.356,  June  28,  1905. 

The  method,  which  is  applicable  to  dyeing  and  similar 
purposes,  consists  in  forcing  liquids  through  the  material 
by  pressure,  as  the  latter  is  caused  to  travel  before  the 
orihees  of  a  pressure  chamber,  from  which  such  liquids 
■are  forced.    The  fabric  is  pressed  against  a  flat,  stationary 


slotted  frame  provided  for  the  |  the  liquid  with 

one  or  more  Blots  of  sufficient  li  .tend  along  the 

entire  width  .,f  the  material.  The  liquid  is  implied 
through  the  material  in  a  continuous  and  even  Mream, 
so  that  every  purt  is  subjected  to  an  equal  i 
and  after  passing  through  the  material  it  enters  a  receiving 
mber.  The  material  may  also  be  pressed  against  a 
slotted  plate  forming  the  outlet  of  the  pressure  chamber 
by  a  suitable  plate  or  backing  frame  slotted  in  the  manner 
above  mentioned.  This  Litter  plate  may  form  the  face 
of  a  receiving  chamber.  The  material  while  under  treat- 
ment is  preferably  immersed  in  a  body  of  liquid  contained 
in  a  vat. — D.  B. 

Dyeing  ;    Processes  of  cold .     C.  Henrv,  Paris.     Eng. 

Pat.   13,714,  July  4.   L905. 

SEBFr.  Pat.  355,391  of  1905  ;  this  J.,  1905,  1227.— T.F.B. 

Sponges  ;    Method  of  dyeing •.     T.  Asher,  Duisberg, 

Germany.      Eng.  Pat.  14.866,  July  10,   1' 

See  Fr.  Pat.  356,176  of  1905  ;  this  J.,  1905,  1228— T.F.B. 

Dyeings ;    Production   of   stable .     J.    Y.    Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  German*.  Eng.  Pat.  22,331, 
Nov.  1,  1905. 

See  Fr.  Pat.  359,466  of  1905  ;  this  J.,  1906,  373.— T.F.B 

Aniline  Black  ;  Dyeing  wool  or  other  animal  fibres  with . 

G.  Bethmaun,  Leipzig,  Germany.  Eng.  Pat.  26,962, 
Dec.  27,  1905. 

The  method  consists  in  well  washing  and  steeping  the 
goods  in  alkali  and  water,  then  treating  them  with  acid, 
and  finally,  after  an  eventual  washing  in  water  and  a 
subsequent  squeezing,  impregnating  them  with  an  Aniline 
Black  padding  mixture  containing  only  such  a  percentage 
of  sodium  chloride  as  is  required  for  the  purpose  of  develop- 
ing the  dyestuff.  After  steaming  or  ageing,  the  goods 
are  treated  with  sodium  bichromate  in  the  usual  manner. 
In  this  way  wool  can  be  dyed  entirely  without  any  pre- 
ceding or  simultaneous  oxidation  and  injurious  effects 
to  its  quality. — D.  B. 

Aldehyde-hydrositljihite    salts    [Discharges]  ;     Manufacture 

of .     G.    B.    Ellis,    London.     From    Chem.    Fabr. 

von  Hevdeu  Akt.-Ges.,  Radebeul,  Saxonv.  Eng.  Pat. 
25,602,  Dec.  8.   I 

See  Fr.  Pat.  360,306  of  1905  ;   this  J.,  1906,  475.— T.F.B. 


United  States  Patents. 

Washing  fabrics  ;    Apparatus  for  .     I.    E.    Palmer, 

Middletown,  Conn.     U.S.  Pat.  816.17U,  March  27,  1906. 

The  fabric  passes  between  the  rollers,  10  and  17,  into 
the  cleansing  tank,  4,  under  the  roller,  20,  between  the 
rollers,  17  and  11,  and  under  the  rollers,  19  and  18.  From 
the  tank  the  fabric  now  passes  between  spacing  bars,  7, 
which  gradually  feed  it  along  the  roller,  10,  so  that 
it  makes  several  passages  through  the  tank,  receiving 
alternate  washings  and  squeezings,  before  finally  leaving 
the  apparatus.  About  midway  of  the  length  of  the 
rollers,  10  and  11,  the  fabric,  instead  of  passing  under  the 
roller,  20,  passes  round  a  pulley.  55,  and  then  upwards  over 
the  roller,  10,  and  along  the  same  course  as  at  the  com- 
mencement. The  pulley.  55,  is  mounted  on  an  am;, 
which  is  fixed  to  a  rock-shaft.  51,  the  latter  being  also 
connected  to  an  arm.  56,  which  actuates,  by  an  arm.  57, 
the  slide.  49,  so  that  a  change  in  tension  on  the  fabric, 
acting  on  the  arm,  54,  raises  or  lowers  the  slide,  49.  The 
fabric  enters  the  apparatus  through  openings,  46  and  47. 
in  the  skeleton  frame.  48,  and  passes  also  through  an 
intermediate  opening.  50,  in  the  slide-bar,  49.  The 
tension  device  is  counterbalanced  by  a  weight,  5$,  attached 
to  the  arm,  56,  by  a  flexible  connection,  59,  the  latter 
passing  over  a  guide-pulley,  60.  If  the  guide  bar.  49.  is 
raised  or  lowered,  the  tension  on  the  fabric  is  diminished 
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or  increased,  and  this  may  be  made  automatic  at  any 
desired  tension  bv  adjusting  the  weight  of  the  counter- 
balance, 58.— B.  N. 

Dyeing  machine  [for  yarns].     J.  Hussong,  Camden,  N.J. 
U.S.  Pat.  822,844,  June  5,  1906. 

The  yarns  to  be  dyed  are  suspended  in  the  form  of 
hanks  from  sticks,  carried  by  a  frame,  in  a  dye  vat 
divided  into  two  compartments  by  a  vertical  partition 
extending  nearly  to  the  top  and  bottom,  and  provided 
with  a  perforated  false  bottom,  placed  some  distance 
above  the  bottom  of  the  vat,  a  perforated  false  top 
mounted  on  the  frame  above  the  sticks  to  ensure  the 
proper  circulation  of  the  liquor  in  the  vat,  and  a  screen 
between  the  sticks  and  the  perforated  partition  to  keep 
the  hanks  in  position  when  the  dye-liquor  is  caused  to 


flow  upwards  through  the  hanks.  The  vat,  when  in  use,, 
is  closed  by  a  cover.  Reversible  mechanism,  e.g.,  a 
turbine,  is  placed  in  one  of  the  compartments  to  circulate, 
alternately  in  opposite  directions,  the  liquor  in  the  dye- 
vat.— E.  B. 

Warp-printing   devices  ;     Printing    mechanism  for . 

F.    Schmidt,    Oberschoneweide,    Germanv.      U.S.  Pat 
822,308,  June  5,   1906. 

Warp-yarns,  spread  upon  a  printing-drum,  are  printed 
by  means  of  a  number  of  sets  of  travelling  "  printing- 
rollers,"  to  which  colours  are  supplied  from  boxes 
suspended  from  a  series  of  transverse  bars  carried  by  a 
pair  of  "  suitably  supported  endless  belts."  The  "  rollers" 
press  against  the  yarns  "  simultaneously  and  with  a  bodily- 
reciprocating  movement  parallel  with  the  axis  of  the- 
drum." — E.  B. 

French  Patents. 

Viscose  threads  [Artificial  sill:}  ;   Impts.  in  spinning . 

Soc.  Franc,  de  la  Viscose.     Fr.  Pat,  361,319,  April  3, 

1905. 
With  the  object  of  preventing  individual  filaments  of 
viscose  from  adhering  to  one  another  when  a  number  of 
them  are  twisted  together  to  produce  threads  suitable 
for  weaving  purposes,  a  mixture  of  an  alkali  (sodium  or 
potassium)  aluminate  and  an  alkali  silicate  is  either  added 
to  the  solution  from  which  the  filaments  are  formed,  or 
is  employed,  in  place  of  the  ferrous  sulphate  hitherto- 
used  for  the  same  purpose,  in  a  bath  through  which  the 
filaments  are  passed  immediately  after  their  formation. 
The  first  of  these  methods  is  to  be  preferred.  The  threads 
obtained,  it  is  stated,  besides  being  silky  in  appearance 
and  to  the  touch,  dye  very  regularly. — E.  B. 

Ramie    and    analogous    textile    materials ;     Process    and 

apparatus    /or    decorticating    and    degumming . 

J.  Bendel.  First  Addition,  dated  Dec.  14,  1905,  to 
Fr.  Pat.  338,752,  April  15,  1903  (this  J.,  1904,  748)1 
Perforated  or  reticulated  frames,  made  in  parts  hinged 
together,  are  employed  to  carry  the  strips  of  ramie  during 
the  treatment  to  which  they  are  subjected  for  the  purpose 
of  degumming,  &c.  In  softening  and  degumming  the 
ramie,  the  frames  are  hung  over  rods  fitted  into  two 
concentric  supporting  rings,  connected  together  by  cross- 
bars. The  fibrous  strips  are  thus  immersed  in  the 
necessary  baths  contained  in  circular  tanks.  To  decorti- 
cate the  fibres,  the  frames  with  the  strips  upon  them  are 
passed  through  an  apparatus  from  which  fine  jets  of 
water  are  sprayed. — E.  B. 

Wool    in    the    unmanufactured   state  and  in  the  form  of 

fabrics  ;     Extracting with   volatile    solvents.     H. 

Lecouflet.     Fr.  Pat,  362,220,  Jan.  5,  1906. 
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A  perforated,  rotatablc  cylinder.  6,  (see  figures),  is  filled 
with  the  greasy  wool  or  woollen  tissues,  &c,  to  be  ex- 
tracted, and  placed  within  a  vessel,  A,  which  is  then 
1  by  «n  air-tight  lid.  A  grease  solvent,  e.g.,  light 
petroleum,  is  then  conveyed  into  the  vessel.  A,  from  a 
tank.  F.  After  the  cylinder  has  been  revolved  for  a 
while  in  this,  the  solvent  is  withdrawn  to  a  tank.  E.  A 
further  quantity  of  *'  pure  "  solvent  is  thereupon  intro- 
duced into  the  vessel,  A,  to  complete  the  extraction  of 
the  fatty  matters  present  in  the  wool.  This  also,  after 
use.  is  run  into  the  tank.  E.  The  solvent  retained 
by  the  wool  is  next  expelled  by  means  of  steam,  the 
vapours  passing  to  a  vessel.  C,  where  they  are  condensed, 
the  solvent  thus  recovered  returning  to  the  tank.  F. 
The  extracted  wool  is  then  removed  from  the  cylinder,  h, 
and  replaced  by  a  second  charge  of  greasy  wool,  the 
latter  being  treated,  tir-t.  with  the  impure  solvent  in  the 
tank.  E,  which  is  then  passed  into  a  tank.  D,  and.  after- 
ward-, with  ••  pure  "  solvent  from  the  tank,  F.  Further  lots 
of  wool  are  treated  in  the  same  manner,  the  solvent  being 
taken  from  the  tank.  D.  to  a  still,  B.  and  the  purified 
solvent  passing  to  the  tank,  F,  while  the  extraction 
operations  are  proceeding. — E.  B. 

Indigo  white  preparations  suitable  for  use  in  vals,  par- 
ticularly in  fermentation  vat«  ;  Process  for  obtaining . 

Tarbw.    vorm.    Meister,    Lucius,   und    Briining.      First 


Addition,   dated    April    s,    1905,    to   Fr.    Pat.   300,668, 
March  li.   l!ii>.->. 

Sbb  Eng.  Pat.  7390  of  1905  ;    this  J,  1906,  529.— ILL. 


Bleaching  and  dyeing  bobbins  ;   Spindles  /or  use  in 

A.  Hollc  and  Co.     Fr.  Pat.  362.313,  Jan.  10.  1900. 

The  perforated  spindles  used  in  bleaching  or  dyeing  cops 
or  cheeses  are  provided  with  a  grooved  attachment, 
against  which  the  ends  of  the  cop  or  cheese  may  be 
pressed.  The  object  of  the  device  is  to  prevent  the  liquor 
from  finding  a  channel  between  the  tube  and  the  cop  or 
cheese,  and  to  ensure  a  thorough  penetration  of  the 
material. — H.  L. 


Cotton    on    bobbins ;     Process    and   arrangement    for    the 

winding    of    for    dyeing    or     mercerising.       P. 

Fontaine.     First    Addition,    dated   Jan.    10,    1906,    to 
Fr.  Pat.  359,302  of  Nov.  10,  1905. 

Several  bobbins  with  rigid  perforated  cores  are  mounted 
around  the  same  spindle  as  an  axis,  alternate  bobbins 
being  of  the  same  diameter.  A  core  of  smaller  diameter  is 
thus  between  two  cores  of  greater  diameter,  and  the 
smaller  is  able  to  penetrate  into  the  larger  when  the  whole 
is  subjected  to  pressure  from  the  screw  at  the  end  of  the 
spindle.  The  cotton  of  the  superposed  bobbins  thus 
forms  a  continuous  muff. — B.  N. 


Yarns  in  the  form  of  hanks ;    Machine    for    boiling-off, 

charging,  dyeing,  and  washing .       Soc.  C.  Durand 

et  Cie.     Fr.  Pat.  361,298,  March  29,  1905. 

The  yarns  to  be  dyed,  &c,  are  suspended  in  the  form  of 
hanks  from  reels.  A  (see  Fig.  1),  eccentrically  fixed  to 
rods.  F,  which  are  driven  by  suitable  mechanism,  so  that 
neighbouring  ones  rotate  in  opposite  directions,  to  the  end 
that  adjacent  portions  of  the  hanks  shall  ascend  or  descend 
together  (see  Fig.  2).  This  arrangement,  it  is  claimed, 
while  allowing  the  hanks  to  move  in  close  proximity  to 
one  another,  prevents  them  from  becoming  entangled. 
The  reels,  when  required,  are  mechanically  raised,  to  allow 
them  to  be  removed  and  replaced,  and  the  baths  to  be 
changed. — E.  B. 
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Yarns    composed    of    silk,    cotton,     <L-c.  ;      Machine     for 

dyeing,  in  the  form  of  hanks, .     J.  Garel.     Fr.   Pat. 

362,261,  Jan.  6,  1906. 

Two  sets  of  reels,  U(see  figures),  are  eccentrically  attached 
to  the  opposite  ends  of  a  number  of  short  shafts,  Q, 
mounted  upon  a  supporting  frame,  and  carrying  wheels, 
t,  gearing  in  line  one  with  another.  A  shaft  in  the 
middle  of  the  series  has  keyed  upon  it  a  second 
gear-wheel,    u,    by    means    of    which    motion    is    trans- 


in    motion    as     before,    and    the    hanks    further    treated 
as  required.     Much  time  and  labour  are  thus  saved.. 

— E.  B. 

Gekman  Patent. 

Cellulose  threads  and  films  ;   Process  for  preparing  trans- 
parent, durable,  and  elastic  .     Verein.     Glanzstoff- 

Fabr.  A.-G.     Ger.  Pat.  169,567,  Jan.  17,  1905.     XIX., 
page  775. 


mitted,  through  a  transverse  shaft,  S,  by  the  intermediary 
of  the  wheels,  t»,  v,  to  the  wheels,  t,  and  thence  to  the 
reels,  U.  The  reel-carrying  frame'  is  attached  to  an 
overhead  carriage  in  such  a  manner  that  it  can  be  raised 
and  lowered  by  means  of  gearing,  and.  when  raised,  can 
be  run  sideways  upon  rails  upon  which  it  rests.  To 
actuate  the  reels,  the  framework  is  lowered  into  position 
so  that  the  worm-wheel,  T,  at  one  end  of  the  shaft,  S, 
comes  into  gear  with  an  endless  screw,  y,  keyed  npon  the 
main  driving  shaft,  V.  When  the  hanks'  to  be  dyed 
have  to  be  treated  in  two  or  more  baths,  they  are  treated 
for  a  sufficient  length  of  time  in  the  first  of  these,  and  the 
framework  bearing  the  hanks  is  then  raised,  and  moved 
until  it  is  directly  above  the  tanks  containing  the  second 
bath.      It    is    thereupon     lowered,    the    reels,    4c.,    set 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

{Continued  from  page  693.) 

French  Patent. 

Wood,  metals,  and  other  substances  ;  Product  adapted  for 

the  coloration  and  preservation  of .     Soc.  jlaas  et 

Rose.     Fr.  Pat.  361,376,  April  14,  1905. 

The  process  consists  in  treating  or  impregnating  wood 
and  other  materials  with  a  solution  containing  coal-tar 
dyestuffs.  especially  certain  azo  dyestuffs,  alcohol,  and 
commercial  pyrolignite  of  iron  —  s.g.,  arninoazobenzene- 
,-ulphonic  acid  (Fast  Yellow),  10  parts  ;   alcohol,  85  parts  ^ 
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»l  pyrolignito  of  iron,  30     B.,  5  parts.     Ii   is  da 
■.it   j<\  i xli^'iiito   of  iron   acts   as   a  powerful   mi 
aides  fixing  tlio  dyestuffs.     The  process  is  stated  to  bi 
preserving    and    colouring    metals,    paper, 
loleum.  and  in  partii  ular  ill  kinds  of  wood.  —  H.  L. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

(Continued  fro  697.) 

acid  ;    Action  of on  hydrogen  iodide.     K. 

rt  and  J.  Carstens.     Z.  anorg.  Chem.,    1906,  50. 

hk  speed  of  reaction  between  chromic  acid  and  potassium 
dide  is  proportional  to  the  quantity  of  free  mineral  acid 
I, ltil.    that    is,   to    the  number  of  hydrogen  ions.     The 

is  in  its  tirst  stage  a  tri-molecular  one.  the  com- 
ments   being    hexavalent    chromium,    and    iodine 

i  ions.      The  nature  of  the  intermediate  products 

ter  this  tirst  stage  can  at  present  only  be  surmised, 

at  all  the  chromium  is  finally  reduced  to  the  chromic 

mdition.  and  for  every  atom  of  chromium  three  atoms 

iodine    are    liberated,    as    indicated    bv    the    simple 

u:— C>03  +  3HI  =  Cr(OH)3  +  3I.— F.  Sodn. 

famnerium  oxide  ;    Physical  properties    of    fused    . 

H.    M.    Goodwin    and    R.    D.    Mailev.     Trans.    Arner. 
Electrochein.  Soc.   May    1.   1906.     [Advance  Proof.] 

I  or  the  preparation  of  rods  of  the  fused  oxide  an  electric- 

Iv  hcatcl  graphite  tube  was  employed,  pure  magnesium 

tide  being  fed   into  the  tube,  which  was  protected  on 

te  outside  by  a  jacket  of  powdered  coke.     Owing  to  a 

■action  between  the  carbon  and  magnesia  at  high  tem- 

•r.iture.   it   was    impossible    to  obtain  rods  as  large  as 

le  internal  diameter  of  the  tube.     An  are  furnace  was 

ntly  employed,  and  from  blocks  of  fused  oxide 

ms  obtained,  rods  were  cut  suitable  for  the  tests  which 

ere  carried  out.     The  surface  of  the  white  fused  oxide 

•sembles    glazed    porcelain ;     the    crystalline    structure 

ecomes  more  coarse  the  slower  the  cooling.     The  hardness 

between    that   of    apatite   (transparent    variety)   and 

■lspar    (white    cleavable  variety).     The  specific  gravity 

uean  of  three  samples)  is  3-493  at  20°  C.     The  melting 

nnt.  estimated  with  an  optical  pyrometer,  was  found  to 

o  approximately   1920°  C.     The  electrical  conductivity 

as  measured  :     below   1100°   C.    magnesium  oxide   is  a 

mch   better   insulator   than   porcelain,    but   above   that 

■mperature   its   large    temperature    coefficient   indicates 

l.it  it  probably  becomes  a  better  conductor  than  porce- 

iin.      The  coefficient  of  expansion,   measured  with  an 

.bbe-Fizeau  dilatometer,  is  not  much  greater  than  that 

|f  quartz  crystal  cut  parallel  to  its  optic  axis,  and  is  nearly 

•mal  to  that  of  platinum,  which  fact  will  doubtless  be  of 

,alue   in   constructing    apparatus   for   high    temperature 

ork.     Chemically  the  fused  oxide  is  very  inert  towards 

i.iny  neutral   salts  at  high  temperatures  ;    the  alkalis, 

!  owever,   attack  it  energetically. — R.  S.  H. 

erric  hydroxide    and    oxide  ;      Pseudomorphs  of    

after  ferric  sulphate.     A.   Vesterberg.     Ber.,    1906,  39, 
^To_2274. 

isTO  a  250  c.c.   flask  are  poured  50  c.c.   of  water  and 

'0  c.c.   of  concentrated  sulphuric   acid,   and  5  grms.   of 

leduced  iron  are  added.     After  the  stormy  evolution  of 

eased,  the  flask  is  heated  till  the  water  is  driven 

tf.  and  the  acid  boiled  till  the  iron  is  completely  con- 

rted   (about   two  days)   into    ferric    sulphate.       After 

ooling,  the  acid  is  poured  off  as  far  as  possible,  the  magma 

Is  poured  into  100  c.c.  of  water,  and  then  this  is 

loured,   with   constant   stirring,   into    100  c.c.   of  strong 

otation     (1:2)     of     sodium     hydroxide.     The     resulting 

ivdroxidc   is    washed   free   from  alkali   by   long  heating 

n  the   water-bath   with  successive   quantities  of   water. 

>a  drying  in  the  air.  it  is  seen  under  the  microscope  to 

onsist  of  pseudomorphs  of  the  ferric  sulphate,  and  these 

>seudomorphs  persist   when  the  hydroxide  is  converted 

oto  oxide  by  ignition,  though   they  are  very  friable  and 

asily  powdered.  ^J.  T.  D. 


taium  chloral*  andnitratdj  i  >  >nlween . 

it  Km     of     isotnc  i      J.    II'  i 

,,t.  rend.,   1906,  143.  L28     130 
in-  the  two  forms  111  whioh  potassium  aits    ]  nses, 

is  isomorphic-  with  potassium  chlorate,  but  not  the 

form  of  this  lattei  sail  being  I  now  a,      \ 
latdonship    has    been    observed     between 

taasium   and    i  ballium.      I  he  e   facte   are 
tical  b  pplication  in  the  aep  iration 
xphous   bodies,      It    ha     been    found   that   if 
\    and    B    have  only  one    form    in    common,   A   may  be 
ted,  quite  free  from    B,  by  ohoosin  rhioh 

rystallisation  in  the  common  form  impossible. 

— P.  Sodn. 

Borates;  Potassium  and  sodium ,  [and  determination 

of   boric    acid    in    alkali   borates].     M.    Dukelski.     Z. 
I  hem.,  1906,  50,  38—48. 

The  author  has  by  a  study  of  equilibrium  in  the  system 
whose  components  are  K20  (or  Xa20).  BjOj,  EIjO, 
•  nned  the  formulae  of  all  the  borates  capable  of 
stable  existence  in  the  solid  phase  at  30°  C.  They  are  : — 
K20,BoOs,2-5H20 ;  K.,(i.°R.i  >„lll.,<  i :  K.,o..-.li.,(>,.sH20; 
<  i.R>U3.4H..l  >  i  N  id  >.B.,03,8H20;  .\a.,O.2H.,O3.1011.,O; 
and  N^2u..m,("3.l<>H20. 

For  the  analyses,  the  mannitol  method  of  estimating 
boric  acid  was  found  to  give  very  accurate  results  when 
carried  out  as  follows  : — The  alkali  was  tirst  titrated  with 
hydrochloric  acid,  using  methyl  orange  as  indicator. 
The  solution  was  then  boiled,  under  a  reflux  condenser, 
to  expel  all  carbon  dioxide,  and  the  boric  acid  titrated 
with  caustic  soda  and  phenolphthalein  in  presence  of 
mannitol.  It  is  important  that  the  mannitol  be  in 
sufficient  quantity,  and  that  the  volume  of  liquid  for 
titration  be  not  too  great. — F.  Sodn. 

Lead  peroxide;    New  process  for  the  manufacture  of . 

L.   Friderich,    E.   Mallet,    and    P.  A.    Guye.      Monit. 
Scient,,   1906,  20,  514—518. 

Normal  or  basic  lead  sulphate  can  be  converted  into 
lead  peroxide  with  a  nearly  theoretical  yield,  by  mixing 
it  with  magnesia,  suspending  the  mixture  in  water,  and 
passing  in  chlorine.  In  a  trial  with  5  kilos,  of  lead 
sulphate  in  a  rotating  barrel  of  25  litres  capacity,  the 
operation  was  completed  in  about  three  hours,  and 
required  :  Water,  13  litres  ;  magnesia,  1-2  kilos.  ;  and 
chlorine,  1-2  kilos.  The  crude  reaction-product  obtained 
contains  at  least  90  per  cent,  of  lead  peroxide,  and  by 
purification  first  with  caustic  soda,  and  then  with  acid, 
i  product  of  97  per  cent,  purity  can  be  obtained,  con- 
taining only  traces  of  chlorine.  The  cost  of  production 
of  100  kilos,  of  lead  peroxide  is  given  as  follows  : — 

Francs. 

36  kilos,  of  magnesia  at  7  francs  per  100  kilos       2-50 

33       „     „     chlorine  at   15        „         „         „  4«95 

146       „     „     lead  sulphate  at  23  „         „         „  33-60 

Labour,  &c 3-00 


Total 


4405 


-A.  S. 


Mercuric    iodide;     Isomorphism  of  with   zinc  and 

cadmium  iodides.      A.    Duboin.      Compt.    rend.,   1906. 
143.  40—41. 

From  solutions  of  zinc  and  mercury  iodides,  or  cadmium 
and  mercury  iodides,  left  to  evaporate,  successive  crops 
of  crystals  are  obtained  containing  progressively 
mercury  and  more  zinc  or  cadmium,  the  relative  quantities 
of  the  two  bearing  no  necessary  relation  to  their  atomic 
weights.  Mercuric  iodide  thus  appears  to  be  completely 
isomorphous   with   zinc   or  cadmium   iodide. — J.  T.  D. 

Phosphorus  trisulphide.      R.   Bouloueh.      Compt.     rend. 
1906,   143,  41 — 14. 

The  author  finds  that  when  any  substance  containing 
phosphorus  and  sulphur  in  proportions  between  those 
corresponding  to  the  formula?,  P4S3  and  P3S5,  is  fused, 
and  suddenly  cooled,  and  treated  with  carbon  bisulphide, 
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an  insoluble  pulverulent  portion  remains,  and  a  viscous 
portion  dissolves.  Continued  repetition  of  this  process, 
both  in  the  pulverulent  portion,  and  on  the  viscous 
portion  recovered  by  evaporating  the  solvent,  ultimately 
separates  the  substance  completely  into  r4S3  and  P^Sf 
The  substance.  PoS-,.  i*  thus  not  a  definite  compound. 

—J.  T.  D. 

Phosphorus  chloronitride.     Besson  and   Rossett,     Compt. 

rend.,  1906,  143.  37—40. 
This  substance  is  best  produced  by  heating  together 
phosphorus  pentachloride  and  ammonium  chloride, 
washing,  drving,  and  redistilling  the  distillate.  It  has 
the  molecula'r  formula,  (PCi.,N)3,  is  a  white  solid  substance 
resembling  a  carbon  compound,  and  soluble  in  most 
organic  solvents.  Water  slowly  decomposes  it,  forming 
ammonia  and  hydrochloric  '  and  phosphoric  acids. 
Sulphuric  anhydride  appears  to  form  a  compound  with 
it,  as  does  also  nitrogen  peroxide,  but  these  compounds 
are  exceedingly  unstable,  and  their  composition  has  not 
been  established. — J.  T.  D. 

Carbon  ;    Solubility  of  in  calcium  carbide.      H.  M. 

Kahn.  Compt.  rend.,  1906,  143,  49—51. 
At  a  high  temperature,  calcium  carbide  can  dissolve 
carbon.  °Heated  for  3i  minutes  with  currents  rising  from 
400  to  600  amperes  at  110  volts,  the  percentage  of  carbon 
dissolved,  rose  from  0-5  to  nearly  4-0  :  with  a  constant 
current  of  500—600  amperes,  the  percentage  dissolved, 
increased  with  the  time  from  2£  in  3£  minutes  to  5  in 
6J  minutes.— J.  T.  D. 

Vinasse  ;    Treatment  of at  the  Raac   spirit  faetory. 

J.  Ginsberg.     XVII.,  page  771. 

Vanadium  salts  ;    Electrolytic  preparation  and  properties 
of  .     L.  Marino.     XL4.,  page   765. 

Arsenic ;     Production    of .     Oil,    Paint,  and    Drug 

Rep.,  July  16,   1906.     [T.R.] 
The  annual  report  of  the  U.S.  Geological  Survey  gives 
the  following  particulars  of  the  production  of  arsenic  : — 

Production. — In  1905  there  was  produced  in  the  United 
States  1,507,386  lb.  of  white  arsenic  (arsenious  oxide), 
valued  at  §35,210.  as  compared  with  72,413  lb.,  valued 
at  S2185.  in  1904.  There  are  signs  that  the  production 
of  arsenic  in  this  country  will  show  marked  expansion 
in  the  near  future,  and  it  is  hoped  that  the  chemical 
manufacturing  industry  utilising  arsenic  will  progress 
also. 

The  following  table  shows  the  production  of  arsenic 
in  the  United  States  in  the  last  five  years  : — 


Year. 

Lb. 

Value. 

1901 

600,000 

2,706,000 

1.222.000 

72,413 

1,507,386 

Dols. 
18.000 

1902 

81.180 

1903 

36.691 

1904 

2,185 

1905 

35,210 

The  peculiar  feature  of  the  domestic  industry  is  the 
irregularity  shown  in  production,  which  is  unlike  the 
status  of  the  foreign  industry  as  reported  in  recent  years. 

Imports. — The  significance  of  the  importation  of  arsenic 
and  its  compounds  for  the  manufacturing  industries  of 
the  United  States  may  be  appreciated  from  the  statistics 
given  in  the  following  table  for  the  period  1900  to  1905 
inclusive  : — 


1 

Year. 

Lb. 

Value. 

1900    

5.765,559 
6,989,668 
H.  11 0,898 
8.357,661 
6,800,235 
7.675,088 

Dols. 
265,500 

1901     

316.525 

1902           

280.055 

1903                

294.602 

1904     

243.380 

1905     

256.540 

World's  production. — A  noteworthy  feature  of  the 
industry  has  been  the  growth  in  the  production  of  Spain 
which  shipped  to  the  United  States  in  1905  approximate!;. 
1750  short  tons  of  white  arsenic  (99-8  per  cent,  of  arseniou- 
oxide).  The  largest  producer  of  metallic  arsenic  anc 
arsenious  oxide  in  the  world  is  Germany.  Hopes  art 
entertained  that  Canada  may  become  an  important 
producer  with  the  development  of  its  new  deposits  ol 
mispickel  in  Ontario. 

The  following  figures  give  the  output  of  the  principa 
producing  countries  during  the  last  year  for  which  statisti 
are  available: — Canada  (1905).  54  metric  tons,  valiu 
$5400  ;  Germany  (1904),  2.800  tons,  value  8244,917 
Italy  (1901),  6  tons,  value  $120;  Japan  (1903),  6  tons 
value  not  given  ;  Portugal  (1904),  1370  tons,  value 
S58.887  ;  Spain  (1903),  1088  tons,  value  SS7.040 
United  Kingdom  (1904),  992  tons,  value  827,795  ;  Unitec 
States  (1905),  684  tons,  value  835,210. 

English  Patents. 

Hydrochloric    acid    and    gas-treating    lowers ;      Packing 

materials    for    .     H.    Hurlbutt,     jun.,    Mold,    anc 

F.    Hurlbutt,    Queen's    Ferrv,    Flintshire.     Eng.    Pat 
17.198,  Aug.  25,  1905. 

A  series  of  raised  bands  or  ribs  are  run  horizontal^ 
round  the  surfaces,  and  preferably  at  right  angles  to  thi 
axes  of  the  packing  pieces  for  acid-treating  towers,  whiel 
ribs  cause  the  acid  flowing  down  to  break  up  and  sprai 
over  all  round,  as  a  fountain  or  waterfall.  The  packinj 
pieces,  of  earthenware  or  other  suitable  material,  an 
preferably  formed  in  hollow  lengths,  of  any  desired  cross 
section  ;  and  the  ribs  may  be  formed  of  any  convenien 
section,  as  semicircular  or  rectangular,  and  may  be  ol 
either  or  both  the  exterior  and  interior  surfaces. 

(Reference  is  directed  to  Eng.  Pats.  14,774  and  20,29( 
of  1896,  and  23,052  of  1900  ;  this  J.,  1896,  700  ;  1901 
897.)— E.  S. 

Nitric  acid  or  nitric  oxide  ;    Processes  for  the  production 

of front    atmospheric   air.       H.  Pauling,  Gelsen 

kirchen,  Germany.     Eng.  Pat.  7870,  April  2,  1906. 

In  order  to  produce  nitric  oxide  or  nitric  acid,  air,  or  i 
mixture  of  air  with  oxygen,  is  heated  to  about  1200*  C. 
a  portion  of  the  products  of  the  reaction  is  then  with 
drawn,  cooled,  and  blown  into  the  air  under  treatment 
in  order  to  cool  the  latter  without  causing  it  to  be  rarefiet 
by  the  introduction  of  a  foreign  gas. — E.  S. 

Xitric  acid  ;   [Electrical]    Production  of  pure [lron 

air].  H.  Pauling.  Gelsenkirchen,  Germany.  Eng.  Pat 
7871,  April  2,  1906. 
Air  is  subjected  to  the  action  of  electrical  discharges 
and  water  or  aqueous  vapour  is  added  to  the  hot  ga.se- 
thus  formed  while  they  have  a  minimum  temperature 
of  200°  C,  the  quantity  of  such  water  or  aqueous  vapoui 
being  so  proportioned  as  not  to  cool  the  gases  below 
100°  C,  so  that  the  nitric  vapours  may  remain  gaseous 
The  gases  are  then  passed  through  metallic  pipes  (in  which 
if  desired,  the  mixture  of  the  hot  gases  with  water  or  steam 
may  take  place),  and  lastly,  for  condensation,  into  suitable 
clav  apparatus.  (See  Fr."  Pat.  323,760  of  1902  ;  this  J.. 
1903.  495.)— E.  S. 

Salt  ;    Manufacture  of  .     J.  Hargreaves,  Farnworth 

in-Widnes,  Lanes.  Eng.  Pat.  13,127,  June  26,  190."). 
Brine  containing  ferrous  salts  is  treated  with  chlorine, 
or  with  sodium  hypochlorite  or  the  like,  to  convert  the 
ferrous  into  ferric  salts,  the  precipitation  of  which  is 
facilitated  by  addition  of  "  soda  "  or  lime  in  ezi 
The  heavy  precipitate  containing  lime  and  magnesia 
thus  formed  carries  down  with  it  the  finely-divided  and 
suspended  ferric  hydroxide,  and  the  brine,  freed  from 
the  precipitate,  yields,  on  crystallisation,  salt  of  a  "  pure 
white  colour." — E.  S. 

Common    salt  ;    Preparation    of    for    domestic    and 

other  use.     G.T.  Hollowav.  London.     Eng.  Pat,  16,279, 
Aug.   10,   1905. 
The  coarser  particles  of  common  salt,  freed  from  fine 
powder  by  screening,  are  agitated  with  about  1  per  cent. 
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,»f  thi'ir  weight  (in  the  case  of    kitchen  salt)  of    finely 

mi  carbonate.     In  some  cases,  the  sodium 

mate  so  used  is  previously  mixed  with  a  portion  of 

finely-powdered     silt.      The    coarse     Ball     thus     bei 

ted,  and  this  coating  sera*  the  purpose  of  converting 

it    chlorides    of    magnesium    und    calcium 

nt  into  non-deliquescent  carbonates,  .it  or  near  the 

surface  of  the  granules. — E.  S. 

Aeetatea  of  copper  and  lime  ;    Process  for  the  manufat 

of  double .     I.  C.  Ponthus.  Lyons,  Frame.      Km:. 

Pat.  3536,  Feb.  13,  1906.  Under  Int.  Conv.,  Aug.  31. 
1806. 

Skk  Fr.  Pat.  357,414  of  1905  ;   this  J.,  1906,  87— T.  F.  B. 

Sulphate  of  alumina  and  sulphate  of  potash  ;   Separation 

of from  solutions  containing  tin  same.    A.  Pexzolato 

and  M.  T.  de  Felice.  Rome.  Eng.  Pat.  6122.  March  13, 
1906. 

Ttoxs  of  crude  potassium  alum,  such  as  are  obt  i 
by  acting  on  alum  stone  or  the  like  with  alkali  bisul] 
ralphuric  acid,   are   treated  with  potassium  sulphide 
tion   to  completely   precipitate  iron  as  sulphide,  and 
aluminium     as     hydroxide,     hydrogen     sulphide      being 
fed.     Potassium   sulphate   is  crystallised  out  of   the 
filtered  solution.     The  precipitate  is"  treated  with  sodium 
sulphide  solution  to  obtain  solution  of  sodium  aluminate, 
which  when  cleared,  is  decomposed  by  hydrogen  sulphide 
to   precipitate   aluminium   hydroxide   (subsequently  con- 
verted   into    aluminium    sulphate),    and    recover   sodium 
sulphide.     A  portion  of  the  potassium  sulphate  obtained 
as  first  described,  is  heated  in  a  muffle  furnace,  and  trans- 
formed    into    sulphide    by    causing    hydrogen    sulphide, 
evolved  in  preceding  processes,   to  act  upon  it, 
(K.,S04-t-4H2S  =  K2S  +  4S  +  4H20), 

"  thereby    producing    sulphur    which    is    collected    and 
1  to  prepare  sulphuric  acid." — E.  S. 

Alkali  cyanides  ;  Process  for  separating  from  their 

solutions  in  water.  J.  Tcherniac,  London.  Eng.  Pat. 
11,371.  May  15,  1906. 
Claim  is  made  for  separating  alkali  cyanides  from  their 
solutions,  or  for  dehydrating  a  hydrated  alkali  cyanide, 
by  adding  solid  caustic  alkali.  For  example,  a  solution 
containing  30  per  cent,  of  sodium  cyanide  is  made  by 
passing  gases  containing  hydrogen  cyanide  into  a  solution 
of  caustic  soda  containing  a  slight  excess  of  alkali  beyond 
the  amount  required,  and  a  quantity  of  solid  caustic 
soda,  approximately  equal  to  that  originally  contained 
in  the  solution,  is  added.  The  solution  is  now  again 
nearlv  saturated  with  hydrogen  cyanide,  and  a  further 
quantity  of  solid  caustic  soda  added,  when  about  one- 
half  of  the  sodium  cyanide  present  separates  in  the  form 
of  a  tine  white  powder.  If  the  solution  of  sodium  cyanide 
should  become  so  concentrated  that  on  cooling,  it 
to  a  mass  of  hvdrated  crystals,  these  can  be  converted 
into  a  sandv  powder  consisting  of  the  anhydrous  or  less 
hydrated  salt,  by  addition  of  solid  caustic  soda. — A.  S. 

Calcium  hydride  ;   Method  of  producing .     Consortium 

fur  Elektrochem.  Ind.,  Xurnberg,  Germanv.  Eng. 
Pat.  11,767.  May  19,  1906.  Undertint.  Conv..~Mav  19. 
1905. 
Calcium  is  melted,  preferably  in  an  iron  vessel,  and 
hydrogen  is  conducted  into  the  molten  metal.  The 
hydrogen  is  rapidly  absorbed,  and  the  product  may  be 
removed  from  the  crucible  in  solid  ItAups.  described  as 
containing  84  per  cent,  of  calcium  hydride  (CaH2). 
Calcium  hydride  is  stated  to  he  well  suited  for  producing 
hydrogen  for  aerial  navigation.    (See  this  J.,  1906.  363.) 

— E.  S. 

United  Statbs  Patents. 

Ammonia  from    gases:    Process  of  extracting .     R- 

Brunck.  Dortmund.  Germanv.  U.S.  Pat.  825,297, 
July  10.   1906. 

See  Fr.  Pat.  356.589  of  1905  ;  this  J.,  1906,  13.— T.  F.  B. 


Tin;   Prodi  jrn  compounds  of .     C.  K.  Acker, 

Niagara   Falls,   N.Y..   Assignor  to  Aokei  Process  I 
N.J.     U.S.  Pat.  s24,3os.  .],,,,.■  :■>..  I'M". 

A  hypochlorite,  such  as  calcium  hypochlorite,  is  08 
to  react  in  presence  of  water  on  ■  tin  chloride  (stannous 
or  stannic  chloride),  and   the  hydra'  ids   which 

separates  i  L     The  chlorine  set  free  by  the  re- 

action  is  withdrawn  in  such  manner  as  to  be  recovered 
without  substantial  admixture  of  air.  (Compare  US. 
Pat.  810,897,  of  Jan.  30,  1906  ;    this  J.,  1906,  218.)— E.  S. 

Peroxide    of    hydrogen ;     Stable    solution    of    .     W. 

Seinrioi,    Halle    on    the   Saale,    Germany.     U.S.    Pat. 
B25.883,  July  10,  1906. 

See  Fr.  Pat.  356,880  of  1905  ;  this  J.,  1906,  19.— T.  F.  B. 
Frekch  Patents. 

Liquids  which  are  not  easily  filtered,  such  as  milk-of-lime, 
anddiffusion  juice  [from  beet  sugar  factories]  ;  Apparatus 

for  purifying  .         H.    Koran.     Fr.    Pat.   362,646, 

Jan.  23,  1906. 


The  milk-of-lime  or  other  liquid  to  be  purified  enters 
the  reservoir,  a.  by  the  pipe.  1.  and  is  forced  to  take  a 
downward  direction  by  the  partition,  2.  The  larger 
particles  of  impurities  such  as  sand,  coke,  unslaked  lime 
Arc.  settle  to  the  bottom,  and  are  drawn  off  from  time  to 
time  through  the  opening.  3.  which  is  provided  with  a 
valve.  4  ;  the  milk-of-lime  rises  in  the  vessel,  a,  and 
passes  through  the  fine  metallic  sieves.  '-.  which  are  held 
in  position  by  the  angle-irons.  7.  into  the  trough.  ">.  from 
which  it  flows  away  through  the  opening  I  itor 

blades,  d.  carried  by  the  shaft,  c.  supported  on  the 
angle-irons.  10.  and  driven  from  above  by  the  mechanism. 
9,  give  a  downward  direction  to  the  finer  particles  of 
impurities  which  have  been  carried  upwards  by  the 
liquid,  so  that  only  a  very  pure  liquid  reaches  the  sie\ 
As  the  inflowing  liquid  has  to  pass  over  the  solids  deposited 
in  the  conical  bottom  of  the  vessel,  a.  the  latter  are  com- 
pletely exhausted. — W.  H.  C. 
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Salts    of   the    oxyhalogen    acids  ;     Electrolytic    production 

of     ■ .     Deutsche     Solvav-Werke     A.G.     Fr.     Pat. 

362,737,  Jan.  10,  1906.     XLL,  page  766. 


VIII.— GLASS,  POTTERY,  AND   ENAMELS. 

(Continued  from  page  698.) 

English  Patent. 

Glass-melting  and  pouring  apparatus.  P.  T.  Sievert' 
Dresden.  Germany.  Eng.  Pat.  5605,  March  S,  1906- 
Under  Int.  Conv.,  March  11,  1905. 

The  molten  glass  flows  from  the  melting-bath  into  a  device 
consisting  of  a  movable  carrier  placed  in  a  heating-chamber 
arranged  in  front  of  the  furnace.  This  carrier  is  placed 
on  a  section  of  the  wall  of  the  closed  heating-chamber, 
which  section  can  be  removed  from  the  wall  for  the 
purpose  of  emptying  the  carrier,  the  latter  being  sur- 
rounded on  all  sides,  and  especially  on  the  bottom,  by 
hot  gases.  The  movable  section  of  the  wall  may  either 
be  carried  on  a  vertically-moving  carrier,  or  else  the 
carrier  or  the  section  of  the  wall  may  be  hinged,  so  that 
the  carrier  can  be  tipped  about  the  joint  or  hinges,  and 
emptied. — A.  G.  L, 


IX.— BUILDING    MATERIALS,    CLAYS, 

MORTARS,   AND    CEMENTS. 

(Continued  from  page  69S.) 

Blast-furnace   slag  ;    Relation  between  the  hydraulic  pro- 
perties  and   chemical   composition   of   granulated . 

L.    Jesser.     Tonind.    Zeit.,     1906,    739  ;      Chem.-Zeit,, 
1906,  30,  Rep.  225. 

No  perfect  concordance  can  be  traced  between  the 
hydraulic  properties  and  chemical  composition,  the 
hardness  of  the  cement  being  greatly  influenced  by  the 
method  of  granulation  in  water,  and  the  further  treatment 
of  the  slag.  The  ratio  of  silica  to  alumina,  however,  has 
an  undeniable  effect  on  the  hydraulic  properties,  though— 
the  proportion  of  lime  remaining  constant  —  no  regular 
decrease  in  strength  can  be  detected  between  the  ratios 
1  :  0.5  and  1  :  0.3.  The  lime  content  also  influences  the 
hydraulic  properties.  The  border  line  between  good  and 
inferior  slags  with  a  minimum  content  of  lime  may  be 
expressed  by  the  ratio  silica  Laluinina  0.25:lime  1.4,  the 
respective  proportions  by  weight  being  :     1:0.76:0.32. 

— C.  S. 

Cement  ;    Researches   on   reinforced ,  and  the  influence 

of  the  removal    of    stress.      F.  Schiile.     Compt.  rend., 
1906,  143,  28—30. 


The  experiments  were  made  on : — 1.  Two  series  of 
prisms  or  briquettes  arranged  for  tensile  stress.  2.  Rect- 
angular beams,  armoured  and  unarmoured,  170  cm.  long, 
loaded  at  two  points  30  cm.  apart.  3.  Beams  of  X-Secti°n> 
430  cm.  long,  loaded  at  seven  points  50  em.  apart.  In  each 
case,  starting  with  a  certain  load,  the  load  was  increased 
considerably,  and  after  deformation  or  extension,  the  load 
was  diminished  to  its  original  value.  In  the  first  set  of 
experiments,  a  considerable  permanent  or  residual  defor- 
mation occurred ;  and,  even  after  fissures  appeared  in  the 
cement,  the  adhesion  of  cement  to  iron  caused  considerable 
residual  stress,  tension  in  the  iron,  compression  in  the 
cement.  In  the  second  set  of  experiments,  the  hypothesis 
of  plane  sections  remaining  planes  after  deformation  was 
not  realised ;  the  actual  tensions  in  the  extended  zone 
were  always  less  than  those  calculated  from  the  hypothesis, 
because  of  internal  stresses  due  to  the  adhesion  of  metal 
and  cement.  The  ratio  of  permanent  to  total  deformation 
was  found  to  be  greatest  when  the  load  was  just  sufficient 
to  produce  the  beginnings  of  fissure  in  the  extended  zone 
of  the  beams.  In  the  third  set  there  were  two  series  of 
experiments  :  one  with  beams  which  had  been  made  a 
year,  the  other  with  beams  only  six  weeks  old.  The 
breaking  stresses  of  the  latter  series  were  only  two-thirds 


of  those  of  the  former  ;  in  both  series  the  permanent 
deformation  varied  from  5  to  40  per  cent,  of  the  total 
deformation.  The  repeated  application  of  a  stress 
uniformly  distributed  over  the  length  of  the  beam  pro- 
duced fissures  not  merely  at  the  middle  point,  but  over 
half  the  length  of  the  one  year  old  beams,  and  three- 
quarters  of  the  length  of  the  six  weeks  old  beams.  By 
this  process,  the  adhesion  of  metal  to  cement  was  destroyed 
before  the  tension  in  the  iron  had  reached  half  the  elastic 
limit.  Five  of  six  one  year  old  beams  broke  at  the  middle 
just  after  the  elastic  limit  of  the  iron  had  been  exceeded  ; 
the  other  gave  way  at  the  extremities  under  a  smaller 
load.  The  six  weeks  old  beams  all  gave  way  at  the  ends 
below  the  elastic  limit  of  the  iron. — J.  T.  D. 

English  Patents. 

Kilns  for  burning  bricks,  tiles,  and  the  like;    Impts.  in 

.     A.  C.  Brewerton,  Reading.     Eng.  Pat.   13,036, 

June  23,  1905. 

The  claim  relates  to  improvements  in  kilns  described 
in  Eng.  Pats.  3628  of  1876,  and  15,659  of  1899.  la 
addition  to  the  usual  chimney  flue,  the  kilns  are  connected 
together  in  groups  by  one  or  more  flues  connected  to  the 
top  of  the  kilns,  and  provided  with  suitable  dampers. 
By  manipulating  these  dampers,  the  hot  gases  coming 
from  a  kiln  which  has  been  burnt  off  can  be  sent  to  another 
kiln  which  has  been  recently  charged.  The  gases  pass 
down  through  the  contents  to  the  main  flue,  and  serve  to 
heat  the  bricks,  &c,  prior  to  the  admission  of  the  fire- 
gases  which  are  to  complete  the  burning.  The  hot  gases 
may  also  be  passed  beneath  a  drying  floor  on  which  the 
bricks  or  tiles  are  stacked  before  being  put  into  the 
kilns.— W.  H.  C. 

Clays  ;     Cleaning    and    separating  ,    and    apparatus 

therefor.     M.    Bohn,    Nagy-Kikinda,     Hungary.     Eng. 
Pat.  1105,  Jan.  15,  1906. 

The  clay  to  be  cleaned  is  advanced  along  the  interior  of  a 
horizontal  cylinder  by  means  of  a  screw-conveyor  placed 
therein.  The  lower  part  of  the  cylinder  consists  of  a 
series  of  sieves  of  different  sized  meshes.  As  the  screw- 
conveyor  fits  closely  against  these,  it  pushes  the  clay 
through  the  holes  in  the  sieves,  and  keeps  the  latter  clean 
at  the  same  time,  the  clay  thus  being  graded  into  its 
components  according  to  their  size.  Any  stones,  &c, 
are  pushed  through  to  the  end  of  the  cylinder,  and  emerge 
by  a  suitably  sized  opening. — A.  G.  L. 

United  States  Patent. 

Marble  and  stone  ;    Manufacture  of  artificial  ■ .     T.  M. 

Thorn,  Cheshunt.     U.S.  Pat.  825,088,  July  3,  1906. 

See  Eng.  Pat.  8804  of  1905  ;   this  J.,  1906,  537.— T.  F.  B. 

French  Patent. 

Slag  ;     Process  for   the   manufacture   of  building    stones, 

pipes,     and     briquettes     from     .        Coln-Miisener 

Bergwerks-Act.-Ver.     Fr.  Pat,  362,808,  Jan.  29,  1906. 

The  slag — for  example,  blast-furnace  slag — is  crushed  or 
ground,  mixed  with  water,  with  or  without  addition  of 
lime,  and  then  subjected  in  moulds  to  a  pressure  of  several 
atmospheres  of  carbon  dioxide  or  gases  containing  it. 

— A.  S. 


X.— METALLURGY. 

(Continued  from  page  700.) 

Blast  refrigeration  ;    Different  modes  of ,  and  their 

power  requirements.    J.  E.  Johnson,  jun.    Iron  and  Steel 
Inst.,  July,  1906.     [Advance  proof.] 

The  author  shows  that  the  brine-circulation  system  of 
drying  air  by  refrigeration  used  by  Gayley  (this  J.,  1904, 
1148)  is  not  the  cheapest  method  with  respect  to  power 
required  and  cost  of  attendance.  The  most  economical 
method  is  that  of  direct  expansion,  the  air  being  passed 
directly  over  the  coils  in  which  the  ammonia  is  expanded, 
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.if  over  coils  in  which  cooled  brine  if 
t  in  avoid  the  formation  of  much  ice,  tin   n  fi 
.1  -ii  ii  effected  in  two  stages  bj  t he  use  of  two  ammonia 
t  tinders,  one  working  from  a  suction  tempera- 

and  the  ol  hi  i  I i  n  suction  teni  p 

f   16     F.     Further  economy  is  effected   bv  cooling   the 
ng  air  bv   mf. his  of  the  o  I 

by  this  regenerative,  two-stage,  direct 
in  system,  it  is  possible  to  dry  the  blast  with  less 
han  half  the  first  cost  for  plant,  with  much  less  attendance, 
iid  vitb  one-third  of  the  power  required  by  the 
mge.  non-regenerative,  brine-circulation  Bystem.  It  is 
anted  out  that  from  a  commercial  point  of  view  there  is 
o  gain  in  cooling  the  air  to  too  low  iture,  32    P. 

eing  probably  low  enough  in  summer,  and  1-  F.  in 
\    - 

lias-engines  ;    Application   of  large  in   the   G 

I    iron   and    steel    industries.     K.    Reinhardt.     Iron   and 
[nst.,  July,  1906.     [Advance  proof.] 

i  reyikw  of   (1)   the  extent  of    the  application  of    gas- 
olines  in   iron-works   and   collieries   in   Germany;     (2) 

;  king   results  obtained,   including   the  influ' 
luritieation  on  the  gases  ;    and  (3)  the  present  practice 
i  the  design  of  large  gas-engines  in  Germany. 

'oke  ;   Comparison  of  Rhenish-West phalian   foundry  and 

blast-furnace   .     F.    Wiist   and   G.    Ott.      Stahl   u. 

.  1906.  26.  841—  S44. 

"hi  authors  have  determined  various  chemical  and 
constants  of  coke  used  in  the  Ruhr  district  for 

-last-furnace  (36  samples)  and  foundry  (26  simples) 
.  to  ascertain  whether  the  results  would  show 
es  which  would  account  for  the  higher  price  of 

oundry   coke.     The   minimum,   maximum,   and   average 

inree   extracted   from   the   table   of   results   are   given 

■elow  : — 


Blast  furnace. 

Foundry. 

Min. 

Max. 

Aver. 

Min. 

Max.     Aver. 

ista per  cent. 

6-74 

14-30 

9-48 

7-30 

13-07 

9-85 

•ulphur   .          „ 

0-77 

1-62 

1-10 

0-73 

1-58 

1-08 

'hosphorus        „ 

0-013 

0-047 

0-022 

0-013 

0-047 

0-022 

Ufe  'i 

81-94 

89-66 

87-  IS 

83-35 

90-19 

86-64 

ilonnc  value.grm.°C. 

6621 

7245 

7058 

6735 

72ss 

7001 

•p.  p.,  apparent     . . 

0-77 

i-oo  ;   o-9o 

0-69 

1'ii'J 

0-89 

1-78 

2-00       1-87 

1-85 

2-02 

1-92 

'orositv,  vol.  per  cent. 

44  57 

67-30     51-34 

44-60 

62-75 

53-34 

'rushing  - 

kilos,  per  sq.  cm. 

85 

200        127 

61 

194 

113 

Loss  on  heating  in  a 

stream  of   carbon 

dioxide 

1-44 

9-75  ,     5-07 

1-56 

12-38 

4-46 

The  results  show  that  no  difference  can  be  thus  estab- 
shed  between  foundry  and  blast-furnace  coke  :  the 
uly  sensible  difference  shown  is  in  the  attack  of  the  coke 
J  carbon  dioxide  at  a  red-heat. — J.  T.  D. 


r«» :     Crystallography    of    .     F.    Osmond    and    G. 

Cartaud.     Compt.  rend.,  1906.  142,  1530—1532. 

^he  authors  have  previously  found  that  the  three 
arieties  of  iron  all  crystallise  in  the  cubic  system,  and 
lave  now  examined  the  effect  of  pressure  on  the  crystal 
urfaces  in  producing  slip  or  translation,  and  the  position 
|.f  macles.  In  a-iron,  translation  does  not  easily  occur, 
•in  when  it  takes  place,  is  parallel  to  the  faces,  «,.  of  the 
ctohedron  ;  in  /3-iron  there  are  no  planes  of  translation  : 
I  nd  in  y-iron  translation  parallel  to  the  faces,  a,,  occurs 
vita  ease.  In  a-iron.  macling  occurs  as  in  fluorspar,  hut 
he  plane  of  union  is  the  face,  a2  ;  no  macles  can  be  formed 
y  reheating  after  deformation.  In  ,3-irou  no  macles  are 
ver  formed.  In  y-iron,  the  macling  is  that  of  fluorspar, 
he  plane  of  the  made  and  the  plane  of  junction  being 
he  face,  a,,  whether  the  macles  be  mechanical,  or  be 
oade  by  reheating  after  deformation. 

No  crystallographic  differences  exist   between  the  two 
Uotropic  forms  of  nicke'. — J.  T.  D. 


Iron;     Crystallography   ol .      Y.    Osmond     and    '., 

Cartaud.     Compt.  rend..   L906,   143.    II      16 

\ui  i  i.iskii  piece  of  mang.m  lulled   in 

old  water  from  rature  of  about  1100    C,  shows 

undei  imber  of  macles,  parallel  to  the 

four  i  Iron      \n 

needle-tike  tines,   parallel  in  each  grai 
in    tun.    three,    or    four   del  I  the 

martensite  structure  ;    it  is  produced  by  I 
up  through  the  rapid   changes  of  volume  produced   by 
•  ling.      It  is  a  structure  proper  to  y-iron  :    but 
it  may  remain,  even  after  careful  annealing,   when  the 
whole  of  the  iron  has  to  the  a-form.  as  a  kind 

-eiidomorph.  When  that  is  the  case,  the 
are  out  into  a  number  of  line  lamella;  parallel  to  four 
different  planes,  and  the  natural  cleavages,  p,  of  a-iron 
are  interrupted  ;  hence  the  fragility  is  lessened.  This 
is  the  cause  of  the  improvement  of  the  mechanical  qua! 
of  mild  steels  by  tempering.  The  martensitic  structure- 
is,  on  a  small  scale,  that  of  octohedral  meteoric  irons. 
Such  a  structure  is  not  peculiar  to  iron,  but  is  general  in  all 
cases  where  in  the  solid  state  an  allotropic  change  accom- 
panied by  change  of  volume  occurs,  if  the  resulting 
mechanical  stresses  can  produce  mechanical  mac! 

-^J.  T.  D. 

I ron-carbon  alloys  ;    Constitution  of  .     A.    Sauveur. 

Iron  and  Steel  Inst.,  July,   1906.     [Advance  proof.] 

The  author  discusses  the  Roberts-Austen  Roozeboom 
diagram  relating  to  iron-carbon  alloys  (this  J..  1901, 
1016);  whilst  agreeing  with  previous  workers  as  to  the 
nature  of  the  alloys  immediately  after  solidification, 
and  the  transformations  experienced  by  alloys  containing 
less  than  2  per  cent,  of  carbon,  he  is  unable  to  agree  that 
in  the  case  of  alloys  containing  more  than  2  per  cent, 
of  carbon,  graphite  plays  any  part  in  the  transforma- 
tions which  take  place  after  solidification.  It  appears 
to  have  been  generally  accepted  hitherto,  that  when 
the  iron  contains  more  than  2  per  cent,  of  carbon,  the- 
cementite  present  in  the  slowly-cooled  alloy  has  been 
produced  not  only  by  the  breaking  up  of  austenite.  but 
also  by  the  direct  union  of  graphite  with  some  of  the 
iron  of  the  austenite.  According  to  this  view  any  graphite 
present  in  an  iron-carbon  alloy  is  due  to  "  lag."  i.e..  to 
absence  of  favourable  conditions  (slow  cooling, 
for  the  reaction  of  the  graphite  and  iron,  and  consequently 
all  cast  irons  free  frorr.  silicon  and  other  disturbing  elements 
should  normally  be  white.  The  author's  view,  on  the 
other  hand,  is  that  the  graphite  which  forms  during 
solidification  plays  no  part  in  the  further  transformation 
of  the  alloys,  but  acts  merely  as  an  inert  substance,  passing 
through  the  critical  range  unaffected.  In  the  accom- 
panying figure  the  composition  of  iron-carbon  alloys  after 
solidification,  and  after  slow  cooling,  is  shown,  in  accord- 
ance with  this  view.  One  of  the  chief  arguments  in  favour 
of  this  view  is  the  well-known  behaviour  of  graphite, 
which  resists  transformation  by  any  known  heat  treat- 
ment short  of  melting.  Further  evidence  pointing  in. 
the  same  direction  was  afforded  by  the  following  experi- 
ments : — Some  electrolytic  iron  was  melted  in  a  graphite 
crucible  "  brasqued  "  with  magnesia,  together  with  an. 
excess  of  sugar  charcoal,  and  the  crucible  was  then  allowed 
to  cool  very  slowly  in  the  furnace.  Under  such  conditions, 
exceptionally  favourable  to  the  production  of  a  pure 
iron-carbon  alloy  in  a  state  of  stable  equilibrium,  the 
resulting  alloy  should  contain  relatively  little  graphite, 
if  this  constituent  plays  any  part  in  the  formation  of 
cementite.  The  alloy  was  found  to  contain  4  354  per 
cent,  of  total  carbon,  and  should  therefore  theoretically 
contain  240  per  cent,  of  graphite,  whereas  actually  the 
amount  of  graphite  was  3066  per  cent.,  so  that  not  only- 
had  any  graphite  failed  to  combine  with  iron  at  the 
critical  temperature,  but  some  of  the  cementite  had 
decomposed  into  carbon  (temper  carbon)  and  iron  during 
the  very  slow  cooling.  A  piece  of  this  alloy  was  I 
heated  for  five  hours  at  the  critical  temperature  ( 1000°  C. ). 
when  instead  of  additional  cementite  being  formed  by 
the  interaction  of  graphite  and  iron,  a  considerable 
quantity  of  that  constituent  was  decomposed,  1-038  per 
cent,  of  temper  carbon  being  produced. 

The  causes  of  the  great  variations  in  the  percentage  of 
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DOTH    THE    FXCFSS  GRAPHITE  AND  THE  EUTECTIC 
GRAPHITE    PASS  rnJfOUCH  THIS  RANGE  UNCHANGED 

THE     CARBON  OX  THE   SOUO  SOLUTION  [AUSTE NlTE ) 
COMBINES    WITH    SOME   OP  ITS  IRON    TO   FORM  />     C 
(CEMENT, TE}  ANO  THE  EXCESS   CEMENTITF    IS 
REJCCTEO   UNTIL    THE   CARBON  CONTENT  OF  THERE' 
MAININC   MASS  IS  REDUCED  TO  0.801  (HAROEHITE) 


MARDENITE    CHANCES    HERE  IN  TO    REARlITE   EuTECTOlO 


IIIIIIIIIIIIIIIIIHIIIIIIIII 
EUFECTOID    PEARLlFE  (  FERRITC  AND  CCMENT/r£)W\ 


FROM  EXCESS  GRAPHITE 

from  curecnc  CRAPtirt 


too  300 

%   Carbon 


graphite  in  commercial  cast  iron  are  : — (1)  The  presence 
of  impurities,  and  (2)  the  rate  of  cooling.  In  order  to 
•  obtain  the  theoretical  proportion  of  graphite  in  an  iron- 
carbon  alloy,  two  conditions  are  essential:  (1)  very 
slow  cooling  during  solidification,  and  (2)  absence  of 
disturbing  foreign  elements.  The  production  of  malleable 
cast-iron  castings  by  annealing  for  a  long  time  is  easily 
and  logically  explained  if  graphite  be  regarded  as  a 
normal  constituent  of  cast  iron.  White  cast-iron  is  in 
an  unstable  condition,  the  formation  of  graphite  having 
been  prevented  through  too  sudden  cooling,  or  because 
of  the  presence  of  disturbing  elements.  Re-heating  to 
a  relatively  low  temperature  will  allow  of  a  partial  or 
complete  return  of  the  metal  to  its  stable  condition, 
i.e.,  with  a  normal  content  of  graphite,  hence  the  pro- 
duction of  malleable  graphitic  iron  from  white  cast-iron 
by  annealing. 

The  author  further  discusses  the  changes  taking  place 
at  the  thermal  critical  points  of  steels,  with  respect  to 
the  nature  of  the  structural  constituents,  and  concludes 
that  the  four  constituents  formed  during  the  cooling  of 
steel  are: — (1)  A  solid  solution  of  carbon  in  y-iron 
(austenite) ;  (2)  a  solid  solution  of  carbon  in  /i-iron 
(martensite)  ;  (3)  a  solid  solution  of  carbon  in  a-iron 
(troostite^;  and  (4)  the  iron-iron  carbide  eutectoid  (pearlite). 

A  method  of   calculating  from  the  proportion   of   total 


carbon  the  percentages  of  the  various  constituents  which 
should  normally  be  present  in  iron-carbon  alloys  is  given 
in  an  appendix,  and  also  a  table  showing  the  proximate 
and  ultimate  compositions  of  alloys  containing  between 
0-1  and  5  per  cent,  of  carbon,  both  after  solidification 
and  after  slow  cooling. — A.  S. 

Sleds;   Determination  of  transformation  points  of  

by  the  method  of  electrical  resistance.  P.  Foumel. 
Compt.  rend.,  1906,  143,  46—49. 

By  an  examination  of  the  forms  of  the  curves  showing 

the   alteration    of   electric    resistance    with    temperature. 

the   author   has   determined    the    transformation   points 

in  five  steels  to  be  as  follows  : — 


Steel  No. 


Carbon  . . 
Silicon  . . 
Manganese 

A, 

A2 

A, 


0-08 

0-11 

0-24 

0-02 

0-43 

0-35 



670° 

775° 

780° 

880" 

890° 

0-22 
0-33 
0-57 

695° 

740° 
790° 


0-37 

0-126 

0-47 


730°— 770' 


1-05 
0-25 

730°— 750° 
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-  measured  on  ft  wire,  0-3  mm.  diameter, 
oiled  round  a  double  sheet  of  rr.ica,  and  heated  ii 
y  an  electric  resistance  furnace.     The  wire  was  arranged 

es   with  an    ohm-meter,   and  a  current    ol 
undredths   of   an   ampere    passed    through.     The    tem- 
oimture  was  ascertained   by  a    Ue  Chatelier  pyrometer, 
he  junction  of  which  was   inserted    between   the    • 
he  mica.     Care  «  ts  taken  that  the  rates  of  heal 
f  cooling  were  the  same  for  each  series  of  me  isnrements. 

—J.  T    D 

res  ;    The  Francke-Tina  process  for  tin   reduction 

1  of .     A.   Fox,  jnn.      Proo.  Inst.  Civil  En::..  1905— 

1906,  163.  Part  I. 

cess  is  in  operation  in  parts  of  Peru  and  Bolivia, 
>it  is  so  expensive  in  working  that  it  can  only  be  applied 

0  rich   ores.     The   ores   at   Cayllouia   consist   of 

pyrites,    and    iron    pyrites,    together    with 

jtyrite,   and   argentite.    with    a   little 

•se   blende,   in   a  gangtie  of  rhodonite    and 

||iiart7..     A    general    analysis    bhows  :-  Copper,    < ' - 4     per 

ent.  ;    iron.   3-0:    lead,  0"9 ;    /.inc.   (M$ ;    sulphur,    1-0 ; 

side.    1S-0;     insoluble,   58-0;     and   alumina. 

.,.  .  Tin    per    cont.      The    ore    is    hand-sorted     it    the 

nto   three  classes  :     the    first,    about    7    per   cent. 

•f  the  whole,  is  shipped  to  England  :    the  second,  about 

1  per  cent.,  is  sent  to  the  San  Ignacio  Mill  on  muleback 
or  treatment  ;  the  third,  about  4S  percent.,  is  at  present 
hrown  on  the  dump.  At  the  mill  the  ore  is  dry  crushed 
n  a  stamp  battery  ;  each  stamp  weighs  700  lb.,  gives  100 
Bwa  per  minute,  and  crushes  0-0  ton  per  24  hours  through 
.  12- mesh  screen,  76  per  cent,  of  the  product  ben- 
•nough   to   pass   a   40-mesh  screen.     The   crushed   ore   is 

in  1200-lb.  charges  with  5  per  cent,  of  salt  m  a 
l-hearth  reverberatory  furnace  for  about  2£  hours  on  each 
learth.  by  which  70  per  cent,  of  the  silver  is  converted 
nto  chloride.  The  fuel  employed  is  either  taquia  (dried 
'.lama  and  alpaca  dung),  yareta  (a  resinous  plant),  wood, 
jr  coal.  After  fumacing,  the  ore  is  stirred  up  with  water 
01  a  wooden  tub  or  "  tina  "  having  copper  or  bronze 
fittings,  small  quantities  of  copper  sulphate,  lime,  cyanide. 
mercury  Icing  added  ;  and  the  whole  boiled  up  with 
steam.  From  time  to  time  the  amalgam  formed  is  with- 
drawn, and  the  mercury  is  distilled  off  for  further  use. 

The  action  in  the  tina  is  supposed  to  be  as  follows  :  — 
rhe  silver  chloride  formed  by  roasting  is  dissolved  in  the 
-alt  solution,  reduced  by  the  copper,  and  taken  up  by  the 
mercury  ;  the  consumption  of  copper  is  equal  to  more 
than  40  per  cent,  of  the  silver  produced,  which  is  much 
>s  of  the  theoretical  quantity  required.  The 
m  of  silver  by  this  process  is  about  70  per  cent.. 
)f  the  little  gold  present  only  50  per  cent.  The  costs  are  :  — 
For  crushing.  8s.  per  ton  ;  roasting,  19s.  :  amalgamating, 
general.  3s.  ;  total,  40s.  per  ton.  The  defects  of  the 
process  as  there  carried  out  are  thus  specified  by  the 
r : — "  The  wet  ore  from  the  mines  has  to  be  dried  : 
dry  crushing  is  very  slow  ;  the  dust  loss  is  heavy  ;  fuel 
for  roasting  is  scarce  and  dear  ;  salt  is  dear  :  there  i-  a 
large  amount  of  labour  required  ;  the  repairs  to  the 
machinery  are  heavy  ;  and  water  power  for  driving  the 
mill  is  only  available  for  six  months  in  the  year. 
Experiments  in  wet  crushing  and  concentrating  over 
tables  so  as  to  obtain  a  product  rich  enough  for  export. 
and  treatment  of  the  tailings  bv  cvanide,  have  been  some- 
what successful.  "— J.  H.  C. 

<■  ;    Power  of to  form  alloys  with  pure  iron  and 

iron-carbon  alloys.  V.  O.  Pfeiffer.  Metaliursrie.  1906, 
3.  281.  Chem.-Zeit.,  1906,  30.  Rep..  210. 
The  author  employed  electrolytic  copper  and  Swedish 
nail  iron,  using  an  electric  furnace  as  the  source  of  heat. 
by  which  temperatures  of  1700:  C.  could  be  obtained. 
The  metals  were  melted  together  in  a  magnesia  crucible 
in  an  atmosphere  of  nitrogen.  An  addition  of  0-5  to 
35  per  cent,  of  copper  caused  no  alteration  in  the  solidii 
point  of  the  iron  ;  on  adding  more  copper  the  point  of 
solidification  of  copper  became  more  distinct.  There  is  no 
evidence  of  copper  being  soluble  in  iron  or  iron  in  copper 
to  any  appreciable  extent,  and  also  no  evidence  of  the 
formation  of  mixed  crystals  of  copper  with  either  a-  or 


y-iron.  Microscopic  examination  showed  that  the  copper 
is  only  present  in  BUSpension  in  the  solidified  melt. 
Similarly  in  alloys  containing  4  per  Dent,  of  carbon  no 
solution  took  place,  the  copper  remaining  suspended 
the  fusion  mixture,  (in  allowing  the  liquid  melt  to  stand, 
the  copper  ooUeoted  it  the  bottoi  loible. — E.  F.  A. 

Blast -furnace  slag  ;    Relation  between  the  hydraulic  pro- 
perties and  chemical  composition  of    granulated . 

L.  Jesser.      IX..   page  7(io. 


Platinum  m 
osmium     and 
page  779. 


.  1  nalysis  of    - 
palladium].     X. 
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Mineral    production    of    Quebec. 
July   T.    1906 


Eng.    and    Mining    J., 
I.K.] 

The  report  of  J.  Obalski.  chief  of  the  Bureau  of  Mines 
of  Quebec,  gives  the  following  statement  of  the  production 
of  the  Province  in  1905.  The  quantities  are  in  short  tons 
of  2000  lb.,  except  where  otherwise  noted  : — 


Quantities. 

Value. 

Bog  iron  ore 

Chromic  iron  ore   

Copper  ore 



Mica  (pounds) 

Calcined  ochre    

Phosphate   

12.373 

8.528 

2».f.44 

(8,860 

378.560 
1,905 

1.47.". 
4. 9"0 

254,833 

Dols. 
35.268 
W4.565 

1--.S50 

1.476.450 

100 

95.460 

-  -7  . 
21.568 

Flag-stones  (sq.  yds.)     

2.490 
408.000 
120.000 

1,000,000                        1411.000 

120,000.000                        625.000 

—                                   530.000 

Totals 

—                           3.750.300 

There  were  5,017  men  employed  during  the  year,  tht 

s  paid  amounting  to   SI. 634. 363.  and  the  period  of 

employment   from    five   to    12   months.     Two   men   were 

killed  and  two  injured,  the  average  of  each  being  0-4  per 

1000  employees. 

English  Patents. 

Metals  and  alloys  ;    Production  of  fused ,  from  oxides 

and  other  compounds.     C.  Vautin.  London.     Eng.  Pat. 
10,881,  May  24,  1905. 

It  has  been  proposed  previously  to  obtain  metals  from 
their  compounds  by  mixing  and  igniting  the  latter  with 
finelv-divided  metallic  aluminium  (see  Ens.  Pats.  8306  of 
1894"  and  16,685  of  1S96  ;  this  J..  1895,  582  ;  1897,  74l'  . 
According  to  the  present  invention  the  metal  oxide. 
e.g.,  iron  oxide,  or  a  mixture  of  metal  oxides,  in  a  dry 
solid  state,  is  mixed  with  silicide  or  boride  of  magnesium 
or  aluminium,  and  the  mixture  is  ignited.  The  silicide 
or  boride  is  converted  into  silicate  or  borate,  which  forms 
a  slag,  and  the  metal,  e.g..  iron,  is  produced  in  a  fused 
state.  Claim  is  also  made  for  the  application  of  the 
process  to  the  welding  of  metals. — A.  S. 

Iron  or  steel ;    Uniting  or  coating with  other  metals 

or  alloys.     G.  L.  Davies  and  W.  G.  Cl  irk.  Wessels  Xek. 
Xatal.     Eng.  Pat.   15.675.  July  31.   1905. 

The  invention  relates  to  the  method  of  uniting  or  coating 
iron  or  steel  with  other  metal-  i   in  Eng.   Pat. 

17,660  of  11904  (this  J..  1905,  1309).  and  consists  in 
improvements  whereby  a  plate  of  iron  or  steel  can  be 
coated  on  both  sides  simultaneously  with  copper,  gold, 
or  silver,  or  with  an  alloy  containing  one  or  more  of  these 
metals.  Two  furnaces  are  employed,  one  having  a 
magnesite  or  other  basic  lining,  in  which  the  coating 
metal  or  alloy  is  maintained  in  the  molten  condition, 
whilst  the  other,  in  which  the  plate  of  iron  or  steel  is 
heated,  contains  "  a  bath  of  molten  flux  composed  of 
approximately  equal  quantities  of  silica  and  an  alkali  or 
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alkaline-earth  carbonate."  The  heated  plate  is  trans- 
ferred to  a  highly  heated  mould  of  magnesite.  clay,  or 
foundry  loam,  and  the  molten  coating  metal  run  in. — A.  S. 

Steel  ;    Method  of  and  apparatus  for  manufacturing . 

F.  Andre,  Haardt  bei  Xeustadt,  Germanv.  Eng.  Pat. 
1356,  Jan.   IS.  1906. 

See  Ft.  Pat.  362,371  of  1906  ;  this  J.,  1906,  700.— T.  F.  B 

Steel ;     Manufacture   of  by  the   pneumatic    process. 

A.  Tropenas,  Montelirnar,  France.  Eng.  Pat.  6484, 
March  17,  1906. 

The  molten  pig  iron  or  mixture  of  pig  iron  and  scrap  is 
blown  as  usual  in  the  converter,  but  as  soon  as,  or  a  very 
short  time  after,  the  "  carbon  flame "  appears,  a  small 
quantity  of  ferro-silicon  or  iron  high  in  silicon  (varying 
according  to  the  composition  of  the  charge)  is  added. 
It  is  stated  that  by  working  in  this  manner,  the  evolution 
or  progression  of  the  "  carbon  flame  "  is  not  altered  in 
any  way.  and  thus  the  characteristic  signs  of  this  flame 
can  be  used  for  the  stopping  of  the  operation  at  the  precise 
moment  when  the  fining  is  finished. — A.  S. 

Gold;    Treatment  of  complex  ores   containing   .     R. 

W.  E.  Mclvor.  M.  Fradd,  and  The  Metals  Extraction 

Corporation,   Ltd.,   London.     Eng.    Pat.    13.433,   June 

29,  1905. 

The   ores   are   roasted   dead,   ground,   mixed  in   suitable 

proportions  with  a  manganese  ore  containing  manganese 

dioxide,  and  with  magnesium  chloride,  and  the  mixture 

saturated  with  steam,  whereby  the  gold  is  converted  into 

•  chloride,  and  is  afterwards  recovered  bv  known  methods. 

—A.  S. 

Iridium  ;    Art  of  producing  metallic  .     H.    H.  Lake, 

London.  From  H.  C.  Parker,  Xew  York.  Eng.  Pat. 
24,003,  Xov.  21,  1905. 

See  U.S.  Pat.  805,316  of  1905  ;  this  J.,  1905, 1310.— T.  F.  B. 

Tinned  plates  ;    The  detinning  of  .     K.  Goldschmidt 

and  J.  Weber,  Essen  on  Ruhr,  Germanv.  Eng.  Pat. 
12,870,  June  21,  1905. 

See  Fr.  Pat.  356,228  of  1905  ;  this  J.,  1905,  1311.— T.  F.  B. 

United  States  Patents. 

Precious   metals ;     Process   for    recovering ■.     J.    A. 

Just,  Pulaski.  X.Y..  Assignor  to  The  Just  Mining  and 
Extraction  Co.,  Syracuse,  X.Y.  U.S.  Pat.  820,000, 
May  8,  1906. 

The  object  of  the  invention  is  to  extract  gold  and  silver  or 
other  precious  metals  from  ores,  without  previously  chlori- 
nating or  roasting  the  latter.  The  claims  are  for  the 
recovery  of  precious  metals  (gold  and  silver)  from  ores  or 
material  containing  the  same,  by  treatment  with  nitro- 
sulphonic  acid,  HO.S02.XO,.  to  obtain  the  precious 
metals  in  solution,  and  precipitation  of  the  metals  in  any 
suitable  known  manner.  In  practice,  the  best  method  of 
carrying  out  the  invention  is  to  treat  the  finely-ground 
ore  with  sulphuric  acid  along  with  sodium  nitrate  and 
atmospheric  oxygen. — A.  S. 

[Copper-nickel-manganese]  Alloy  [Electrical  resistance], 
W.  B.  Driver,  East  Orange,  X.J.  U.S.  Pat.  824,103, 
June  26,   1906. 

The  alloy  consists  of  copper,  nickel  (10 — 30  per  cent.). 
and  manganese  (5 — 10  per  cent.),  practically  free  from 
iron  or  other  foreign  substances.  One  claim  relates  to 
an  alloy  containing  75  parts  of  copper,  20  parts  of  nickel, 
and  5  parts  of  manganese,  for  use  as  an  electrical  resist- 
ance material. — A.  S. 

Furnace;     Roasting    .     F.     Klepetko,    Xew    York. 

U.S.    Pat.    824,181,    June    26,    1906. 

The  furnace  consists  of  a  number  of  superposed  hearths, 
through  which  a  vertical  hollow  shaft  passes.  Hollow- 
arms  project  from  the  shaft,  and  extend  into  the  several 
hearths.  The  shaft  and  arms  are  divided  into  inter- 
communicating sections,  and  a  body  of  water  is  caused  to 
•circulate  through  the  central  section  and  the  arms  corre- 


sponding therewith.  The  steam  generated  from  the  water 
is  caused  to  circulate  through  the  sections  (and  also 
through  the  corresponding  arms)  on  either  side  of  the 
central   section. — A.  S. 

Furnace  ;    Ore-roasting .     C.    H.    Rider,   St.   Louis, 

Mo.     U.S.  Pat.  S24.263,  June  26,  1906. 

The  roasting  chamber  of  the  furnace  has  inlet  and  outlet 
doors  in  its  front  wall,  and  communicates  at  its  rear  end 
with  a  stack.  A  cylindrical  retort  is  mounted  in  an 
inclined  position  in  the  roasting  chamber,  and  can  be 
rotated.  There  is  an  opening  in  one  end  of  the  retort, 
normally  closed  by  a  plate,  and  registering  in  turn,  as 
the  retort  is  rotated,  with  the  openings  in  the  wall  of  the 
roasting  chamber.  A  feed-hopper  is  mounted  above  the 
inlet  opening,  and  a  discharge  shoot  below  the  outlet 
opening.  The  gaseous  products  from  the  retort  are  dis- 
charged into  a  dust  chamber,  from  which  they 
through  a  pipe  to  a  condenser,  and  thence  through  another 
pipe  to   the  stack. — A.  S. 

Furnace  ;    Smelting  .     J.    D.    Rivard,   Los   Angeles, 

Cal.     U.S.    Pat.    824,383,    June    26,    1906. 

The  furnace  comprises  an  inclined  chamber  communicating 
at  its  upper  end  with  a  combustion  chamber  below. 
Liquid  hydrocarbon  fuel  is  supplied  to  the  combustion 
chamber  through  injection  burners,  and  air  is  supplied 
on  each  side  of  a  central  baffle-wall  of  chequer-work  in  the 
rear  portion  of  the  chamber.  At  the  lower  end  of  the 
inclined  chamber  is  a  stack,  at  the  bottom  of  which  is  a 
"  directing-chamber "  containing  a  covered  crucible. 
There  is  a  reheating  chamber  in  the  top  wall  of  the  inclined 
chamber,  communicating  with  the  latter  by  means 
of  ports.  Pipes  are  also  provided  connecting  the  reheating 
chamber  with  a  blower,  and  the  blower  with  the  stack. 
The  ore  is  fed  in  at  the  upper  end  of  the  inclined  chamber, 
and  during  its  passage  through  this  chamber,  is  subjected 
to  action  of  a  number  of  hot  blasts  of  gas  directed  down- 
wards upon  it.  Between  the  ore-feed  opening  and  the 
stack  is  an  opening  through  which  material  capable  of 
producing  carbon  monoxide  is  introduced  into  the  inclined 
chamber.  The  molten  material  flows  out  at  the  lower 
end  into  the  crucible,  whilst  the  products  of  combustion 
pass  over  the  crucible,  down  through  passages  between 
the  walls  of  the  crucible  and  the  sides  of  the  "  directing- 
chamber,"  and  through  ports  in  the  walls  of  the  latter, 
near  the  bottom,  into  the  stack. — A.  S. 

Furnace  ;    Reverberatory  for  the  production  of  steel. 

Y.  Defavs.  Brussels.     U.S.  Pat,  825,522,  July  10.  1906. 
See  Fr.  Pat.  337,539  of  1903  ;  this  J„  1904,  493.— T.  F.  B. 

Slag-granulating  apparatus.     E.    B.   Clark,   Chicago,   111. 
U.S.  Pat.  824,340,  June  26,   1906. 

The  apparatus  comprises  a  tank  which  communicates 
at  its  lower  part  with  an  adjacent  chamber  of  about  the 
same  height,  and  has  a  filter-bed  near  the  bottom.  The 
mixture  of  slag  and  water  is  fed  into  the  tank,  and  passes 
through  the  filter-bed  into  the  adjacent  chamber.  Means 
are  provided  for  preventing  the  water  in  the  tank  from 
falling  below  a  certain  level  above  the  filter-bed,  these 
means  consisting  of  a  number  of  discharge-pipes  at  different 
heights  in  the  adjacent  chamber,  the  lowest  pipe  being 
above  the  level  of  the  filter-bed. — A.  S. 

Ores  ;    Process  for  the  reduction  of  [sulphide]  .     W  • 

Koehler,  Cleveland,  Ohio.  U.S.  Pat.  S24.663,  June  26, 
1906. 
Sulphide  ores  are  heated,  and  subjected  to  the  action 
of  a  gaseous  mixture  containing  a  halogen-acid,  such  as 
"  anhydrous  hydrochloric  acid,"  and  an  oxidising  agent, 
such  as  '*  anhydrous  "  nitric  acid. — A.  S. 

Xickel  from    nickel   carbonyl ;    Apparatus   for  obtaining 

.     C.    Langer,    Clydach,    Assignor    to    The    Mond 

Xickel  Co.,  Ltd.,  London.  U.S.  Pat.  S25,S44,  July  10, 
1906. 

See  Eng.  Pat.  13,350  of  1905  ;  this  J.,  1905,  1070.— T.F.B. 
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Silicon  combined  with  calcium  or  it.*  compound*  :  Thermal 
process  based  on  the  action  of  — - — .  T.  Goldachmidt. 
First  Addition,  dated  Jon.  10,  1906,  to  Fr.  Pat.  361,197 
of  Dec.  30,  1905. 

of  forming  a  thermite  by  compounding  si 
and  calcium  with  certain  oxides,  as  directed  in  the  mam 

patent    (this   J.,    1906,    593),    according    to    the    pi nt 

addition,  the  silicon  therein  used  is  replaced  Ijv  aluminium, 
with  or  without  the  addition  of  other  reducing  oi  non 
reducing  metals.  Good  results  arc  stated  t"  be  obtained, 
ior  example,  by  using  with  a  mixture  of  equal  weights  of 
aluminium  and  calcium,  mixtures  of  equivalent  propor- 
tions of  calcium  and  of  ferric  oxide  and  of  aluminium 
and  feme  oxide.  The  calcium  in  the  "  thermite  "  may 
be  replaced,  partially  or  entirely,  by   strontium  or  barium. 

— E.  S. 

Pyritic  ores  containing   zinc  ;    Treatment  of .     The 

"Metals  Extraction  Corporation,  Ltd.  Fr.  Pat.  3ii-'.'.77. 
Jan.  25,  1906. 
PntlTIC  ores  i-ontaining  zinc  are  roasted  at  a  low  red 
heat  to  oxidise  as  much  as  possible  of  the  zinc  sulphide 
ulphate  :  the  product  is  then  lixiviated,  and  the 
solution  of  zinc  sulphate  obtained  is  treated  with  calcium 
chloride.  The  zinc  chloride,  freed  from  the  precipitated 
calcium  sulphate,  is  heated  in  an  autoclave  with  the 
roasted  and  lixiviated  ore,  containing  zinc  oxide,  which 
is  dissolved.  The  solution  of  zinc  oxychloride  thus 
obtained  is  precipitated  by  chalk  or  caustic  soda  to  ob1  dn 
line  carbonate  or  hydroxide.  Alternatively,  the  pyritic 
zinc  ore  may  be  roasted  at  a  high  temperature,  and  be 
then  treated  in  an  autoclave  with  zinc  chloride  solution. 
to  dissolve  out  of  it  the  zinc  oxide  formed.  Ores  thus 
freed  from  zinc  may  be  smelted,  and  treated  by  known 
processes  \„  recover  any  lead,  copper,  silver,  or  other 
metals  they  may  contain. — E.  S. 

Zinc  and  other  metals  ;    Continuous  process   for    refining 

.     J.  Callmann  and  R.  Bormann.     Fr.  Pat.  3t;2..S02. 

Jan.  29,  1906.      Under  Int.  Conv..  .March  20,  1905. 

See  Eng.  Pat.  3252  of  l'JOG  ;   this  J.,  1906,  481.— T.  F.  B. 

Metals  ;  Processes  of  extracting from  their  minerals, 

or  from  waste  containing  them.  A.  Gutensohn.  Fr. 
Pat.  363.011.  Feb.  6,  1906. 

See  Eng.  Pat.  2619  of  1905  ;   this  J.,  1906,  319.— T.  F.  B. 

Minerals  ;     Treatment    of    complex    sulphide after 

oxidation,  and  of  oxidised  minerals  containing  zinc. 
\V.  t;.  Rumbold  and  G.  Patchin.  Fr.  Pat.  363,025, 
Feb.  li,  1906.     Under  Int.  Conv.,  Feb.  8,  1905. 

See  Eng.  Pat.  2532  of  1905  ;   this  J.,  1906,  325.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  page  701.) 

(A.)— Electro-chemistry. 

Carborundum  ;    .1/  •   of  temperature    in   the  for- 
mation of  .     S.   A.   Tucker  and   A.    Lampen.     J. 

Amer.  Chem.  Soc,  1906,  28,  853—858. 
Ox  taking  down  an  electric  carborundum  furnace  built 
on  the  Hues  of  a  technical  furnace,  it  was  found  that  there 
were  fairly  sharp  lines  of  demarcation  between  the  layers 
of  graphite,  carborundum  (crystallised  sdicon  carbide), 
and  siloxicon  (amorphous  silicon  carbide).  By  placing 
through  the  centre  of  the  furnace  a  horizontal  graphite 
tube,  containing  a  plug  of  graphite  which  could  be  pushed 
to  any  desired  section  of  the  furnace,  it  was  found  possible 
to  measure,  by  aid  of  a  Wanner  pyrometer,  the  tempera- 
ture of  formation  of  carborundum,  and  also  that  of  its 
decomposition  into  graphite  and  silicon.  The  results 
obtained  for  the  temperature  of  formation,  I.e.,  the  point 
where  the  amorphous  siloxicon  changes  into  the  crystalline 
carborundum,    were   not   quite    so   concordant   as    those 


for    the    temperature    ..f   <ji  ion,    but    thl 

result  -  ma  .    be  taken  wa  :    Temp  I  for- 

mation of  carborundum,  I960   C. ;  temperaturi  of  decom- 
position of  carborundum  into  graphite  and  lilicon,  222"  C. 

Conductors   of   loosihi 

Uing   resistances.     .1.    Brown.     Electrotechn.   /.• 
1906,  27.  213. 

corollary   of   Ohm's   |.,w    that    the   resistance  of  a 
,  oudiii'toi    is  independent   "I   '  li' 
is  not  quite  applicable  m  the  case  of  grai. 
or  of  "krvptol."  which,  according  I  enta, 

consists   of   mixtures   of   charcoal,   graphite,   sand,    olaj 
and    other   silicates,    carborundum,  .    &c.     It 

was  found  that  with     aoh  di  d  luctora,  thi 

i"  iting  phase  is  characterised  by  a  preliminary  diminution 
of  the  resistance.  As  this  preliminary  phase  is  oa 
by  the  disengagement  of  occluded  gases,  its  extent  can 
be  considerably  diminished  by  reducing  the  KM. I  ol 
the  current,  by  applying  the  current  gradually,  and  by 
increasing  the  exposed  surface  of  the  conductor,  whilst 
it  can  be  increased  by  the  introduction  of  gases,  or  by 
addition  of  substances  capable  of  evolving  vapours. 
In  apparatus  where  high  temperatures  are  required,  the 
renewal  of  the  resistance  moss  from  time  to  time  cannot 
be  avoided,  and  in  such  eases,  it  is  advisable  to  employ 
a  material  having,  as  far  as  possible,  a  simple  and  uniform 
composition  :  otherwise,  the  more  readily  oxidisable 
or  combustible  constituents  are  consumed,  and  the  com- 
position and  electrical  properties  of  the  resistance  mass 
become  subject  to  considerable  variations. — A.  S. 

Nickel  oxide  electrode  in  the  Jungm  r-Edison  accumulator  ; 

i  !■•  mical    and    physical    behaviour    of    the    .      J. 

Zedner.  Z.  Elektrochem..  1906,  12,  463—473. 
In  continuation  of  his  previous  work  (this  J.,  1905,  1239), 
the  author  has  been  led  to  the  following  conclusions : — 
In  the  charged  condition  the  active  material  of  the 
electrode  consists  of  the  hydroxide,  Ni(OH)3,  and  in  the 
discharged  condition,  of  the  hydrated  lower  hydroxide, 
Nil*  >H).,.2H.,U.  Since  by  its  action  water  is  removed, 
the  E.M.F.  is  higher  in  dilute  than  in  concentrated  solution. 
The  E.M.F.  of  the  combination.  Ni(OH)3/KOH/H,  for 
concentration  above  24  pier  cent,  of  potassium  hydroxide, 
may  be  calculated  from  the  formula  E=l"323-0-l7 
(where  y=  the  number  of  molecules  of  potassium 
hydroxide  per  molecule  of  water).  The  chemical  reactions 
occurring  during  discharge  and  charge  may  be  represented 
by  the  equation  : — 

Ni(OH)3  +  2H202;Ni(OH).,.2H20-rOH'-r©. 
the  discharge  reaction  being  read  from  left  to  right, 
the  charge  from  right  to  left.  A  study  of  the  discharge 
curves  leads  to  the  conclusion  that  the  first  stage  is  due 
to  the  hydroxide.  N'i(OH)3.  a  second,  much  less  well 
marked,  step  in  the  curve  being  ascribed  to  the  discharge 
of  occluded  oxygen.— R.  S.  H. 

Vanadium  salts  ;    Electrolytic  preparation  and  properties 

of   .        L.    Marino.       Z.    anorg.    Chem.,    1900.    50. 

49—52. 
In  the  electrolytic  reduction  of  vanadie  to  vanadous 
compounds  the  substitution  of  a  mercury  cathode  for 
one  of  platinum,  as  proposed  by  Rutter  Z.  Elektrochem., 
8,  12.  230).  is  unnecessary.  But  it  is  essential  to 
prevent  the  solution  from  becoming  warm,  and  to  avoid 
large  excess  of  acid,  especially  hydrochloric  acid.  A 
solution  of  vanadyl  sulphate  containing  5 — 60  per  ceut., 
and  an  E.M.F.  of  4 — 5  volts  are  suitable. 

Silver  sulphate,  suggested  by  Rutter.  cannot  be  used 
as  a  test  for  vanadous  salts,  since  it  is  reduced  by  vanadie 
compounds  also. — F.  Sodx. 

•  igen  ;   Action  of  a  silent  electric  discharge  upon 

II.  Caudechon.  Compt.  rend.,  1906,  143.  117—119. 
l'l  ke.  dry  cyanogen,  under  the  influence  of  the  electric 
discharge,  does  not  polymerise,  but  yields  solid  con- 
densation products,  with  the  elimination  of  nitrogen. 
They  are  brown  soluble  substances  the  composition  of 
which  varies  with  the  conditions  of  formation. — F.  Sods. 
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Magnesium   oxide  ;     Physical    properties   of   fused   . 

H.  M.  Goodwin  and  R.  D.  Mailey.     VII..  page  757. 

English  Patents. 

Electrolytic  cells  \/or  fused  substances]  ;    Impts.  in  . 

E.   A.  Ashcroft,  London.     Eng.   Pat.   564$.  March  17, 
1905. 

The  outer  casing,  A,  and  lid,  B,  are  of  magnet  steel, 
and  within  a  recess,  A1,  is  arranged  a  coil,  C,  of  heavy 
strip    copper,     this    latter     coil     carrying     the     electric 


F    JK 


current,  and  generating  a  magnetic  field  within  the  cell. 
The  lines  of  magnetic  force  inside  the  cell  spread  in  an 
axial  or  fan -like  manner  from  the  central  pole,  D,  to  the 
bottom  of  the  lid.  B.  while  outside  the  coil,  C,  they  are 
conducted  through  the  casing.  In  order  that  the  magnetic 
effect  of  the  coil  may  be  varied,  a  commutator  is  connected 
with  the  several  turns  of  the  coil.  A  metal  pan,  E,  forms 
the  bottom  of  the  cell,  and  is  supported  in  the  casing,  A, 
by  the  flange,  E1,  so  that  a  flue  space.  F,  is  provided  for 
the  passage  of  furnace  gases  for  heating  purposes.  L  is 
an  outlet  and  inlet  pipe,  divided  into  two  parts  by  a  par- 
tition, M.  A  fused  electrode,  R,  is  in  contact  with  one 
terminal  through  the  bottom  of  E,  the  flange,  E1,  and  the 
coil,  C,  the  other  electrode.  X,  of  carbon,  dipping  into  the 
fused  electrolyte,  Q.  The  lines  of  current  flowing  between 
X  and  R,  are  substantially  axial  or  fan-like,  and  cut  the 
lines  of  force  approximately  at  right  angles,  thus  causing 
the  contents  of  the  cell  to  swirl  violently. — B.  X. 

Electrolytic    solutions  ;     Apparatus    for    agitating . 

F.  J.  Clarke,  Birmingham.     Eng.  Pat.  17,152,  Aug.  24. 
1905. 

The  apparatus  consists  of  a  system  of  pipes  or  passages 
arranged  upon  the  bottom  of  the  electrolytic  vat.  and 
provided  at  points  above  the  floor  level  with  discharge 
and  "  intake "  perforations.  An  external  pump  is  in 
connection  with  the  perforated  passages,  but  an  inter- 
vening column  or  cushion  of  air  completely  isolates  the 
pump  from  the  electrolyte. — B.  X. 

Generator   of   electricity  ;     Thermo-chcmictd   .     L.    P. 

Basset,  Epinav,  France.       Eng.  Pat.   7375.  March  27, 
1906.     Under  Int.  Conv.,  March  27,  1905. 

This  invention  relates  to  a  generator  of  electricity  com- 
prising two  batteries  in  series,  in  one  of  which  electric 
current  is  being  generated  by  the  solution  of  a  metal, 
such  as  copper,  in  a  suitable  electrolyte,  such  as  a  solution 
of  sulphuric  acid  and  bromine.  The  second  battery  is 
traversed  by  the  current  generated,  and  also  by  the 
electrolyte.  The  latter  when  it  leaves  the  generating 
battery  contains  the  dissolved  metal  in  solution,  and  a 
reducing  agent  such  as  sulphurous  acid  is  then  added. 
Copper  is  deposited  on  the  cathodes  of  the  second  battery, 
as  the  electrolyte  traverses  the  latter,  until  there  is  a 
sudden  fall  of  E.M.F.  in  the  first  battery,  whereupon  the 
direction  of  the  electrolyte  is  reversed  through  the  two 
batteries.  After  the  deposition  of  metal,  the  electrolyte 
consists    of    hydrobromic    and    sulphuric    acids,    but    by 


passing  it  through  an  apparatus  suitably  heated,  these 
acids  may  be  made  to  interact  so  as  to  regenerate  the 
bromine  and  sulphurous  acid. — B.  N. 

Arc    lamp    electrodes;     Impts.     in .     The    British 

Thomson  -  Houston       Co.,       Ltd.  From       Allgem. 

Elektricitats   Ges.     Eng.    Pat.    20,330,    Oct.   9,    1905. 
II..  page  747. 

Xitric  acid  ;    [Electrical]  Production  of  pure  [from 

air].     H.    Pauling.     Eng.    Pat.    7871,    April    2,    1906. 
VII.,  page  758. 

United  States  Patent. 

[Copper-nickel-manganese]  Alloy  [Electrical  resistance}. 
\V.  B.  Driver.  U.S.  Pat.  824,103,  June  26,  1900. 
X.,  page  764. 

French  Patents. 

Accumulators ;    Manufacture  of    plates  for  .     E.   de 

Marijay.     Fr.   Pat.   362,909,  Jan.   24,   1906. 

A  mixture  of  aluminium  chloride  and  litharge  is  made 
by  mechanical  means,  a  solution  of  sodium  carbonate 
being  then  added,  and  the  whole  kneaded  together.  The 
mass  is  incorporated  within  a  framework  of  lead,  and 
left  to  solidify.  The  aluminium  salt  and  sodium  carbonate 
react,  with  formation  of  aluminium  hydroxide  and  sodium 
chloride  and  disengagement  of  carbon  dioxide.  The 
salt  is  removed  by  washing  with  water,  and  the  hydroxide 
is  converted  into  aluminium  sulphate  by  immersion  in 
dilute  sulphuric  acid,  the  aluminium  salt  beingafterwards 
removed  by  lixiviation.  By  the  action  of  the  electric 
current  a  skeleton  of  lead  peroxide  or  of  spongy  lead  may 
be  obtained,  solidly  fixed  to  the  framework,  the  plates 
having  great  surface,  large  capacity  owing  to  the  great 
porosity,  and  a  great  mechanical  resistance  to  shocks. 

— B.  X. 

Sugar   juice  ;     [Electrolytic]    Method   of   clarifying  . 

R.  J.  Thomas  and  W.  F.  S.   Howe.     Addition,  dated 

Jan.    5,    1906.    to   Fr.    Pat.    353,568,    April     20,  1905. 
XVI.,  page  771. 

Salts   of   the    oxy-halogen   acids ;     Electrolytic   production 

of .     Deutsche     Solvav-Werke    A.-G.       Fr.    Pat. 

362,737,  Jan.  10,  1906. 

Soluble  salts  of  vanadium,  manganese,  molybdenum, 
or  uranium  are  added  to  the  electrolyte  employed  for  the 
production  of  the  salts  of  the  oxy-halogen  acids  with  a 
view  to  suppressing  the  cathodic  reduction  and  con- 
sequent loss  of  efficiency.  Details  of  experimental 
results  are  given  to  show  the  effect  of  these  several 
additions. — R.  S.  H. 


(B.)— ELECTRO-METALLURGY. 

Steel  ;  Electrolytic  corrosion  of  structural .     M.  Toch. 

Trans.  Amer.  Electrochem.  Soc,  May  1,  1906.  Electro- 
chem.  and  Metall.  Ind.,  1906,  4,  215—216. 

The  author  has  carried  out  experiments  with  strips  of 
steel  embedded  in  sand  and  cement  moistened  with  salt 
solutions,  and  submitted  to  electrolysis.  He  concludes 
that  electrolytic  corrosion  under  these  condition;  is 
confined  to  the  anode  where  it  takes  place  with  violence, 
the  cathode  being  protected  by  the  electric  current. 
The  impression  that  cement  is  a  protector  against,  corrosion 
is  fallacious.  If  the  steel  be  protected  with  a  real  insulating 
material  corrosion  can  be  entirely  prevented. — R.  S.  H. 

English  Patent. 

Shaft-furnaces  ;      Impts.     in     electrically     heated • 

Allmanna  Svenska  Elektriska  Aktiebolaget,  Westeras, 
Sweden.  Eng.  Pat.  7597,  March  29, 1906.  Under  Int. 
Conv.,  March  30,  1905. 

The  furnace  is  provided  with  a  hearth  forming  an  annular 
chamber  of  uniform  or  substantially  uniform  cross- 
section  for  taking  up  the  melted  material.  In  the  hearth 
is  a  central  hollow  core  of  fireproof    material,  a   hollow 
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on    of   the   pore   extending    upwards    through  the 

centre  of  the  shaft,  thus  producing  an  in-draughl   o( 

or  into  the  hollow   core.      In  the  latter  is  placed  an   iron 

provided  with  a  primary  winding,  and  the,e  is  thus 

produced  in  the  melted  mass   n  secondary  current  which 

I  be  material.  —  U.  N. 

United  States   Patent. 

Mrln!    lulu*;      Electrolytic     manufacture     of .     (). 

Dieffenboch,  Darmstivdt,  Germany.     U.S.  Pat.  817,419, 
April  10,  1906. 

"Comminuted  kieselouhr  "  is  mixed  with  a  suitable 
yte,  and  an  electric  current  is  passed  through  the 
mixture,  whilst  simultaneously  a  relative  motion  is 
produced  between  the  electrolyte  and  the  rotating 
Mthode.  The  hydrogen  bubbles  are  thus  dislodged. 
j  and  the  metallic  deposit  is  smoothed  by  the  action  of  the 
tieselguhr. — B.  N. 

French  Patents. 

dliferous  mini  rals  :    Electrolyser  fur  treatment  of . 

B.  T.  de  Montrepeux.     Fr.  Pat.  362,680,  Jan.  25.  1906. 

\  CYLINDRICAL  wooden  vat  provided  with  mechanism 
for  its  rotation  serves  as  the  electrolysis  vessel.  The 
vat  is  provided  internally  with  longitudinal  rows  of  carbon 
electrodes,  forming  alternately  anodes  and  cathodes. 
The  heads  of  the  electrodes  pass  through  the  walls  of  the 
vat.  and  on  the  outside  are  fixed  to  connectors,  enabling 
them  to  be  placed  suitably  in  series.  The  current  is 
collected  from  metallic  strips  which  make  contact  with 
bands  of  metal  forming  the  terminals. — R.  S.  H. 

Electric   furnace   for   the    manufacture   of   steel.     G.    Gin. 

Fr.    Pat.    362,734,   Jan.    2(5,    190(5.      Under   Int.    Conv., 

May  3.  1905. 
The  furnace  is  divided  into  three  compartments  which 
communicate  with  one  another  in  series,  and  serve 
respectively  for  the  refining  of  the  crude  metal  by  oxida- 
tion, for  the  reduction  of  dissolved  oxide,  and  for  the 
mrburisation,  and  finally  for  the  adjustment  of  the  com- 
tion  of  the  finished  metal.  The  electric  current  passes 
through  vertical  carbon  electrodes  dipping  into  the  slag 
above  the  metal  in  the  different  compartments,  and  the 
connections  are  made  so  that  whilst  all  the  current  passes 
in  through  the  compartment  reserved  for  refining,  it 
passes  out  in  parallel  through  the  other  two  compartments. 
Means  are  provided  for  tilting  the  furnace  in  order  to  pour 
out  the  finished  product  (this  J..  1905,  1115.)— R.  S.  H. 

Electrotypes  :    Process  and  apparatus  for  making  cupp.r 

.     S.  O.  Cowper-Coles.     Fr.  Pat.  362,861.  Jan.  30. 

1906.     Under  Int.  Conv.,  March  6,  1905. 

Sie  Eng.  Pat.  4(568  of  1905  ;   this  J.,  1906,  322.— T.  F.  B. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

(Continued  from  page  702.) 
Cholesterol.     A.   Windaus.     XXIV.,   page   780. 

English  Patent. 

Oils,  fats,  or  the  like  :    Manufacture  of  viscid  or    fluid 

emulsions    of    [for    lubrication    of    textile    fibres]. 

0.    A.    H.    H.    Kosters.    Hemelingen,    Germany.     Eng. 
Pat.  4688,  Feb.  26,  1906. 

Emci-sions  containing  any  required  proportion  of  water. 
and  remaining  stable  at  the  boiling  point  of  water,  and 
a  hen  mixed  with  glycerol,  are  obtained  by  adding  the 
fat  or  oil.  e.g.,  heavy  cylinder  oil.  to  a  mixture  of  water  and 
an  amide  of  a  higher  fatty  acid  or  an  acidyl  derivative 
of  an  aromatic  base,  or  both,  together  with  the  salt  of 
a  higher  fatty  acid.     The  emulsion  may  then  be  mixed 


w  1 1 1 1  glycerol  or  other  substance  capable  oi  rai  ins  the 

i i in-  fra\  ity  oi  water,  c. j.,  for  thi   preparation  oi 

■  ants  fin  textile  fibres.— C.  A.  M. 

i. n   States    Pat] 

Naphtha,  iii.  •'  Apparatus  fur  separating ,  from  oU 

ami   nilar   liquids.     E.    K.    Edson,    Cleveland,    Ohio. 
U.S.  Pat.  MM. lot.  June  26,  1906. 


The  apparatus  consists  of  a  casing.  1,  (surrounded  by  a 
jacket.  2)  containing  a  number  of  conical,  communi- 
cating heating-drums,  a.  arranged  one  above  the  other. 
The  liquid  to  be  treated  enters  the  apparatus  by  the 
pipe.  3,  and  flows  into  the  cup.  »-.  from  which  it  overflows 
on  to  the  upper  surface  of  the  topmost  drum,  a.  From 
the  edge  of  the  lower  surface  of  the  latter,  it  flows  into 
the  funnel,  x.  and  is  conducted  to  the  top  of  the  cone 
of  the  next  drum,  and  so  on  to  the  bottom,  where  the 
residual  liquid  from  which  the  naphtha  has  now  been 
expelled,  collects  in  the  basin,  n.  and  is  drawn  off  by  the 
drain.  4.  The  vapours  of  naphtha.  &c,  given  off  | 
away  to  a  condenser  by  the  elbow-pipe,  5.  Steam  enters 
the  jacket  by  the  pipe,  8,  passes  round,  and  leaves  by  the 
pipe.  /,  which  conducts  it  to  the  interior  of  the  uppermost 
heating  drum.  a.  from  which  it  passes  down  from  drum 
to  drum,  the  condensed  water  being  drawn  off  through 
the  pipe.  g.  and  the  valve.  23.  Any  water  ■  ondensing 
in  the  jacket  is  drawn  off  through  the  valve.  10. — VY.  H.  C. 

Soap  :    Apparatus    for  making .       T.   W.   Alexander 

and  E.  F.  Holsteen,  Burlington,  Iowa.  U.S.  Pat. 
824,167,  June  26,  1906. 
Claim  is  made  for  a  mould-frame  which  can  be  locked 
upon  a  support  by  means  of  co-operating  jointed  rods, 
one  joint  of  each  of  which  passes  through  slots  in  the 
support,  whilst  the  other  joints  interlock  across  the  top 
of  the  frame.  The  soap  mould  may  also  be  provided 
with  a  steaming  jacket,  the  inner  walls  of  which  are 
perforated. — C.  A.  M. 

German   Patent. 
Fatty  compounds  ;  Process  for  pre /Hiring  easily  <  mulsified, 

..table    .      Ges.    zur    Verwerthung    der    Bulegschen 

wasserloslichen     Mineralole    and     Kohlenwasserstofie. 
Ger.  Pat.  167,847,  May  27,  1904. 
Animal  and  vegetable  oils.  fats,  and  waxes  are  conv u 
into  stable,   readily   emulsified    preparations,    by   treating 
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them,  at  a  temperature  between  60:  and  80;  C,  with  the 
water-soluble  mineral  oils  produced  according  to  Fr. 
Pat.  332.324  of  11)03  (this  J..  1903.  1289).— T.  F.  B. 

XIIL— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &C. 

(Continued  from  page  704.) 

{A.)— PIGMENTS.    PAINTS. 

Paints;    Census  of in  the  United  States.     Oil,  Paint, 

aud  Drug  Rep.,  July  9,   1900.     [T.R.] 

The  Director  of  the  Census  has  announced  the  result 
of  the  tabulation  of  the  statistics  of  paints  for  the  calendar 
year  ending  December  31,  1904.  The  statistics  show- 
that  there  has  been  a  substantial  increase  in  this  industry 
in  the  United  States,  as  compared  with  the  statistics  of 
1900,  which  covered  the  fiscal  year  ending  May  31. 

Comparative  tigures  for   1905  and   1900  are  shown  in 
the  following  summary  :  — 


Xumber  of  establishments 

Capital dels. 

Salaried  official  clerks,  &c. : 

Xuniber. . .  .■ 

Salaries dole. 

Wage-earners  : — 
Average  number 

Wages    dols. 

Miscellaneous  expenses     dols. 
Materials  used  : — 

Total  cost  dols. 

Limestone    and   clirf- 

stone    tons 

Cost     dols. 

Gums  lb. 

Cost    dols. 

Pig  lead tons 

Cost    dols. 

All  other  pigments!     lb. 

Cost    dols. 

Lime bush. 

Cost    dols. 

Linseed  oil    galls. 

Cost    dols. 

Grain  alcohol galls. 

Cost    dols. 

Wood  alcohol galls. 

Cost    dols. 

Sulphuric  acid   tons 

Cost    dols. 

All  other  materials  . .   dols. 
Products  : — 

Total  value t dols. 

White  lead   lb. 

Value dols. 

Oxides  of  lead lb. 

Value dols. 

Lamp       and       other 

blacks lb. 

Value dols. 

Fine  colours lb. 

Value dols. 

Iron  oxides  and  other 

earth  colours    . .  lbs. 

Value dols. 

Dry  colours    lb. 

Value dols. 

Pulp  colour  sold  moist  lb. 

Value dols. 

Paints  in  oil,  in  paste  lb. 

Value dols. 

Paints  already  mixed 

for  use     galls. 

Value dols. 

Oil  and  turpentine  var- 
nishes     galls. 

Value dols. 

Alcohol  varnishes    ..   galls. 

Value dols. 

Pyroxylin  varnishes  .   galls. 

Value dols. 

Liquid  driers,  japans, 

and  lacquers  . . .   dols. 
All  other  products  .  dols. 


Per 

1905. 

1900. 

ct.  of 
inc. 

449 

419 

7-2 

55.783,259 

42,501,782 

31-2 

3.044 

2.512 

21-2 

3.654,239 

3,077,318 

18-8 

9,781 

8,151 

20-0 

5,063.177 

3,929,787 

28-8 

6,055,367 

3,430,061 

76-5 

46,306,183 

33,799,386 

37-0 

13,520 

18,234 



24,841 

50,368 

— 

4,612,369 

* 

— 

624,463 

354,660 

— 

128,513 

99,052 

— 

11,119,402 

8,585,688 

— 

410,617,498 

* 

— 

10,295,631 

8,758,499 

— 

3,538 

33,007 

— 

1,072 

6,098 

— 

16,631.795 

11,835.174 

— 

6,222.169 

5,431,227 

— 

6,613 

9,813 

— 

15.971 

16,778 

— 

48,708 

32,488 

— 

46.025 

26,8116 

— 

1.337 

1,989 

— 

28,062 

13,915 

— 

17,928,547 

10,555,347 

— 

67.277,910 

50,874,995 

32-2 

278.439.291 

116.102,316 

— 

14.103.998 

4.211,181 

— 

49.710,330 

50.759.623 

— 

2,590,472 

2,550,340 

— 

757.244 

1,065,000 



49,869 

60,250 

— 

T.7SII,1!  '.il 

3,325.252 

— 

1,076.853 

736,796 

— 

47,322,913 

33,453,896 



327,994 

318,242 

— 

106,588.131 

157.472,838 



3,812,716 

4,066,147 

— 

25.351,515 

20.060,935 

— 

915,383 

861,531 

— 

121.918.405 

303.460,028 

— 

8,298,483 

17,405,822 

— 

21.822,755 

16,591,745 



20,084,024 

14,618,277 

— 

2,236,024 

1.373.603 



1,701,151 

1,236,861 

— 

85,675 

46,369 

— 

134,221 

71.707 

— 

3,892 

16,291 



4,003 

16,225 

— 

499.411 

303.495 



13,679,332 

4,418,121 

— 

•  Quantity  not  reported  in  1900. 

t  Reported  in  1900  as  dry  colours,  and  includes  dry  white  lead, 
zinc  white,  and  all  other  pigments. 

t  Exclusive  of  paint  products,  valued  in  1905  at  5908,920, 
made  in  establishments  engaged  primarily  in  the  manufacture  of 
other  products. 


English  Patents. 
Antimony   and    arsenic    colours;     Manufacture   of   . 

T>.   Brunet,   Brioude,  France.     Eng.  Pat.    10.49(1,   Aug. 

14.  1905.  Under  Int.  Conv.,  April  15,  1905. 
The  process  claimed  consists  in  treating  the  sulphanti- 
monates  or  sulpharsenates  of  alkalis  or  alkaline-earths 
dissolved  in  suitable  solvents  with  the  gas  evolved  when 
any  suitable  sulphide  producing  sulphurous  gas  is  roasted, 
until  the  solution  becomes  acid.  The  advantages  are 
stated  to  be  cheapness  and  avoidance  of  the  inconvenient 
yield  of  hydrogen  sulphide  in  the  ordinary  process.  More- 
over the  residue,  instead  of  being  valueless,  is  a  solution 
of  alkali  thiosulphate,  which  ean  be  used  in  the  manu- 
facture of  vermilion  of  antimony. — C.  A.  M. 

Lithopone  ;    Rendering more    stable    against   light, 

J.  Ephraim,  Berlin.  Eng.  Pat.  7819.  March  31,  1906. 
Under  Int.  Conv..  April  1,  1905. 
The  lithopone  is  treated  with  a  non-acid  salt  capable  of 
precipitating  zinc  from  solutions  of  its  salts.  Sodium 
and  potassium  salts  are  particularly  suitable  for  the 
purpose,  and  special  claim  is  made  for  the  addition  of 
alkali  phosphates.  The  salts  may  either  be  added,  say. 
in  the  proportion  of  1  to  3  per  cent,  to  the  lithopone, 
and  the  mixture  used  as  a  pigment,  or  they  may  be 
incorporated  in  the  form  of  a  solution,  and  the  solvent 
evaporated,  or  they  may  be  allowed  to  act  for  a  certain 
time,  and  then  separated  bv  lixiviation  with  water. 

— C.  A.  M. 
Colour  bases  ;    Products  soluble  in  water,  fats,  and  oils 
from  the  salts  which  higher   fatty  acids  and  acids  of  the 

oleic    series   form    with    organic .     Farbw.    vorm. 

Meistcr,  Lucius,  und  Briining,  Hoechst  a/Main,  Ger- 
many. Eng.  Pat.  10,079,  April  30,  1906.  Under  Int. 
Conv.,  May  19,  1905. 
The  salts  of  the  higher  fatty  acids  and  acids  of  the  oleic 
series  with  organic  dyestuff  bases  are  used  for  colouring 
fats  and  oils.  They  are  insoluble  in  water.  The  present 
process  is  for  the  preparation  of  colours  soluble  in  water 
as  well  as  in  fats  and  oils  by  mixing  the  above  salts  with 
an  aqueous  solution  of  an  alkali  salt  of  a  benzylaniline- 
sulphonic  acid  or  homologue  thereof. — H.  L. 

(£.)— RESINS.  VARNISHES. 

United  States  Patent. 

Turpentine  still.     D.  M.  Ross  and  F.  T.  Edwards.  Fletcher, 

Ga.  U.S.  Pat.  821,887,  May  29,  1906. 
The  plant  described  consists  of  two  kilns  or  stills,  the 
outlet  pipe  of  each  leading  into  a  common  cylindrical 
drum,  where  the  bulk  of  the  creosote  and  tarry  matters 
are  separated  from  the  volatile  products.  This  drum  is 
provided  with  an  external  water  spray  and  an  internal 
supply  of  water  for  washing  the  vapours.  The  latter 
then  pass  through  a  pipe  into  a  purifier  containing  a 
baffle-plate,  and  from  this  purifier  into  a  worm  condenser. 
The  outlet  of  the  condenser  is  fitted  with  a  trap,  and  any 
uncondensed  gases  are  conducted  back  to  the  kilns,  where 
they  are  consumed.  Openings  are  provided  at  the  bottoms 
of  the  various  parts  of  the  plant  for  the  removal  of  the 
condensed  matters. — \V.  P.  S. 

French  Patent. 
Tubes  ;   Process  for  producing  a  protecting  layer  [varnish] 

on  the  interior  surface  of .     Deutsch-Oesterreichische 

Mannesmannrohren-Werke.  Fr.  Pat.  362,886,  Jan.  31, 
1906. 
The  interior  surface  of  the  tube  is  covered  with  a  thin 
coat  of  special  varnish,  about  0-1  mm.  thick.  The 
varnish  is  prepared  by  dissolving  gum  dammar  in  oil  of 
turpentine,  and  adding  75  per  cent,  of  linseed  oil ;  the 
mixture  is  heated  for  some  time  to  above  100°  C,  and 
then  cooled,  when  it  forms  a  varnish  which  is  liquid  at 
the  ordinary  temperature.  The  interior  surface  of  the 
tube  is  coated  with  this  mixture,  and  the  coat  at  once 
dried  by  passing  a  current  of  air,  heated  to  at  least  140"  C, 
through  the  tube.  The  drying  takes  from  two  to  four 
hours,  and  owing  to  the  speed  of  this  drying,  the  layer 
of  varnish  has  no  time  to  run,  but  forms  an  even,  thin, 
hard,  adherent  layer  which  is  extremely  resistant,  and 
which  does  not  melt  below  260c  C— W.N.  C. 
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[NDIA  RUBBER,  &< 

i/i'uii    0/     »omi     rote ■    /,-<<m    Ea«l 

\\     Schellm  inn.      I>er.   I'll.ni/.-i .   1900,  2.  1— li. 
1    (Vnlr-.    I'Mtii.   1.   I'M  I       1  ill 2. 

1/    till'    value    "I    li«     nililirr.   till-  rlllrf    poilll 

iiitions  .if   tin'  I"--   "ii   washing      that    1-.  tlio    |im 
ii'h  are  rt'iiii)\  eil   In    I  In-  1  irdinary 
;  the  rutin  of  pure  caoutchouc 
other    than    eiiouteh 
the  washed    product.      In   six   sample 

ca   the  loss  011  washing  varied     between  20  and 

nil.,    and    the    percentage    of    pure    caoutchouc 

17-32     ni'l    05-90    per   cent.      The    r.itm    of   pure 

1  outchotic  to  resin  ranged  from  '.i3-.'i">:  6-05  to  87-115:  12-05. 

Mte  sample-  of  raw  rubber  were  of  good  quality,  111  so 

I  tli.it   they  were  capable  of  yielding  technically  useful 

-    value   was   diminished    by 

item   of  substances   other   than   caoutchouc  and 

-111.      The  view  is  put  forward  that  it  would    be  advan- 

ubbers  to  mechanical  purif) 

porting  them.      A.  S. 

touiehonc  ;    Theory  of  the  vulcanisation  oj .  in  the 

Humes'  formula  /or  caoutchouc     R.    Ditmar. 

ii-Zeit..   1000.  20.   102ti— 102S. 

he  author   recapitulates   the    main   facts   regarding   the 

outchouc  elucidated  by  Weber  (this  J., 

»'.'.  TUi  and  others,  .mil  shows  how  they  ran  he  made  to 

th    the   dimethvl-octadiene   formula    of     Harries 

'i..-  J.,  1905,  149).     W.  A.  C. 

Vulcanisation  of in    presence  of  resin. 

B   Ditmar.     Gummi-Zeit.,  1906, 20,999— 1000. 

aba   robber   containing   3-28   per   cent,    of     resin    was 

lixed  with  10  per  cent,  of  sulphur  and  mint:  proportions 

f  resin  which  had  been  extracted  from  fine  black  Upper 

iul    vulcanised   for  4."i   minutes  at   145°  C.  under 

pressure.      With  increasing  proportions 

the  breaking  strains  of  the  vulcanised  specimens 

1     very    decidedly.      The     elongations     increased 

aghtly,   but   not   in   proportion  to   the  elasticity  of  the 

is.  since  these  showed  a  tendency  to  become  soft, 

Ij    with   IS  per  cent,  and  upwards  of  added  resin. 

t  is   proved   experimentally   that    the   higher   the  resin- 

nntent.     the    greater    the     proneness     to     atmospheric 

delation. —  W.  A.  C. 

lubber  production  in  Assam  and  Burma.     Bd.  of  Trade 

J.,  July  26,  1906.     [T.R.] 

The  following  statement,  showing  the  quantity  of  rubber 

i    by    the    Forest    Department   from    plantations 

Elastica  in  Assam  and  of  Hevea  Braziliensis  in 

iiirma  and  the  average  prices  obtained,  is  taken  from  the 

'  India  Trade  Journal  "  : — 


Assam. 


Burma  (Tenasserim). 


Year. 


Quantity      Average      Quantity      Average 
lb.  price  per  lb.  price  per 

lb.  lb. 


1903-04    . 

»,  187 
12.368 

14.010 

S. 
3 
3 
4 

d. 
8 
7 
0 

s.  d. 
864                  4      9  \ 

1,450                  5     81 



1905-06   

>"ot  stated. 

Grantt  01  leases  ol  »  .etc  land  no!  exceeding  1200  acres 
est  for  the  purpose  ol  plant  inj  rubbei 
made  by  the    Deputy    Commi  sioner,  with  the  previous 

■I    the    C01 '"  11 .    in      1, ,    district    of   the 

-ernn   !>i\i and  in  any  other  district  specially 

notified    by    the    I.  ■     '    >•■  rernmont.      When    the 
whieh  it  1-  proposed  to  grant  01  .  e,i .  1  -jnn 

the  application  shall,  with   the  recommendations  of  the 
Deputy   Commissioner  and   Commissioner,    be 
to  the  Financial  Commissioner  for  Ins  ordi 

I'mti.ii    Sim  as    PATENTS. 

(hum  [rubber];    Process  of  obtaining from    vegetable 

matter.     E.    Eeber,    New    York.     U.S.    Pat.    824,116, 
June  28,  1 
TiiK  disintegrated  wood  or  other  material  is  heated  in  a 
suitable  vessel  at  ordinary  or  increased  pressure  with  a 
solution  of  soap,  with  or  without  the  addition  of  sun 
nts.  such  as  benzol,  rosin  oil,  >\>  .  until  the  gun 

i  1,    gutt  1  percha,    01  I  I    or 

emulsified.     Other  constil  n    then   be  separated, 

and  the  gum  precipitated. — C.  A.  M. 

Rubber   waste  :    Process  for   reclaiming  vulcanised . 

A.  battel,  Vienna.     U.S.  Pat.  825,060,  July  3,  1900. 

SuKFr.  Pat.  344,734  of  1904;  tin-. I..  1904,  1226:— T.  F.  B. 
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(Continued  from  page  705.) 

Glue  ;   Determination  of  the  gelatinisation  temperature  and 

specific    gravity    of    different    solutions    of .      K. 

Wenkilblech.     Z.  angew.  Cheni.,  1906,  19,  1260—1262. 

The  best  method  of  determining  the  melting  point  of  a 
solution  of  glue  ought  to  be  that  of  stirring  a  large  quantity 
of  the  jelly  with  the  liquid  part  until  it  was  liquefied, 
and  noting  the  point  at  which  a  sudden  rise  of  temperature 
occurred,  but  experiments  with  10  per  cent,  -olutions 
showed  that  the  method  was  not  practicable,  the  tempera- 
ture rising  before  the  end  of  the  solid  stage.  On  the  other 
hand,  serviceable  results  are  obtained  by  determining 
the  temperature  of  gelatinisation.  For  this  purpose 
the  weighed  quantity  of  glue  is  allowed  to  soak  overnight 
in  cold  water,  and  then  dissolved  in  water  at  40'  to  50  ('.. 
and  the  solution  made  up  to  500  c.c.  at  4n  C.  It  is 
advisable  to  use  a  large  quantity  of  solution  for  the 
determination  (about  400  c.c).  and  the  bulb  of  the 
thermometer  should  be  about  in  the  middle  of  the  flask, 
which  should  be  cooled  with  continual  shaking  and 
stirring.  Gelatinisation  occurs  quite  suddenly,  but  in  the 
case  of  dilute  solutions,  e.g.,  2  per  cent.,  care  is  necessary 
in  observing  the  end-point,  since  such  solutions  may 
easily  be  cooled  below  the  gelatinisation  temperature.  In 
the  author's1  experiments  the  determinations  of  the 
specific  gravity  of  the  solutions  were  made  with  a 
hydrometer,  and  confirmed  by  weighing.  The  following 
comparative  results  were  obtained  with  different  samples 
of  glue  and  with  Merck's  animal  glutin  : — 


Specific  gravity  at 


Solution  of  glue.  Ac. 


Gnns. 
per  litre. 


50°  C. 


40=  C. 


25°  C. 


Gelatinisation         Sp    gr.  at 
temperature.       gelatinisation 
„„  temperature. 


160 

•• 
80 

80 
40 

1-031 
1-020 
1-030 

1-053 

1-011 
1-011 
1010 
1-011 

1-023 

1-011 
1-003 

1036 
1-034 

1-034 
1-1)40 
1-057 

1-014 
1-013 
1-013 

1-013 

1025 

1-014 

1-008 

1-039 
1-037 
1-038 

M'44 
1-061 

1-016 
1-016 

1-015 
1-016 

1027 

1-016 

1-041 

1-039 

1-045 

1-062 

t-018 
1-017 
1-017 
1-017 
1-020 
1-027 

MI17 
1009 

24-5 
17-3 
16-2 
13-2 
11-5 

20-0 
110 
11-1 

-■: 

7-0 
4-0 

8-0 
3-0 

1.041 

1-H41 

1-048 

1-066 

1-019 

1-020 

M>21 

1-023 

1-030 

1-0S2 

1-012 

. 

£  2 

■1   .  . 
-    slue 
Coloi!:,     1 

Molhouse 
Glntin    . . 
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Old  solutions  of  gelatin  kept  in  a  cool  room  for  several 
Hays  (20  to  37)  showed  a  marked  decrease  in  the  gelatinisa- 
tion  temperature  without  any  pronounced  change  in  the 
specific  gravity.  Partial  purification  of  glue  from  soluble 
salts  by  extraction  with  cold  water  caused  a  considerable 
rise  in  the  gelatinisation  temperature,  the  effect  of  distilled 
water  being  much  greater  than  that  of  tap  water.  As  to 
the  amount  of  colloid  dissolved  by  the  cold  water,  much 
more  gelatin  was  taken  up  than  in  the  case  of  joiners' 
glue,  whilst  remarkably  little  of  the  Russian  glue  passed 
into  solution,  this  being  attributed  to  the  large  amount 
of  filling  material.  Large  quantities  of  chemically 
indifferent  substances,  such  as  glycerol  and  cane  sugar, 
can  be  present  without  interfering  greatly  with  the 
gelatinisation  temperature.  The  difference  between  the 
gelatinisation  temperatures  of  solutions  of  equal  strength 
of  a  glne  and  a  good  gelatin  becomes  greater  on  dilution 
in  the  case  of  impure  glues,  whilst  with  purer  samples 
it  remains  approximately  constant.  The  average 
differences  observed  were  7-5°  C.  for  a  good  glue,  12-5°  C. 
for  Mulhouse  glue,  and  15°  C.  for  Russian  I.  glue. 

— C.  A.  M. 

Gelatin  ;    Action  of  alums  and  aluminium  salts  on . 

A.  and  L.  Lumiere.     Brit.  J.  Phot.,  1906,  53,  573—574. 

Besides  aluminium  sulphate  and  potassium  and 
ammonium  alums,  it  is  found  that  alumina,  and  aluminium 
chloride,  bromide,  and  nitrate  all  have  a  similar  action  in 
raising  the  solidifying  point  of  a  solution  of  gelatin. 
The  alkali  aluminates  have  no  effect  on  the  solidifying 
points.  For  the  other  compounds  above  mentioned,  an 
increase  in  their  amount  raises  the  solidifying  point  of 
the  gelatin  solution,  until  a  maximum  is  reached,  cor- 
responding in  all  cases,  for  a  given  strength  of  gelatin 
solution,  to  a  definite  weight  of  alumina  :  thus,  0-64  grm. 
of  alumina  or  1-6  grms.  of  aluminium  chloride  produces 
the  maximum  effect  on  100  grms.  of  a  7-5  per  cent,  gelatin 
solution.  The  treatment  of  gelatin  with  solutions  of 
aluminium  salts  appears  to  result,  at  first,  in  the  absorption 
of  the  salt  as  such,  the  subsequent  washing  with  water 
dissociating  the  salt  into  the  acid  and  alumina,  the  latter 
remaining  combined  with  the  gelatin.  The  quantity  of 
alumina  combined  with  the  gelatin  increases  with  the 
weight  of  salt  employed,  until  3-6  per  cent,  of  alumina  is 
combined  ;  beyond  that  point  there  is  no  increase. — T.F.B. 


English  Patents. 

Leather;  Process  for  producing  artificial .     H.  Karle, 

Seckenheim,    Germany.     Eng.    Pat.    26,517.    Dec.    19, 
1905. 

See  Addition  of  Nov.  17,  1905,  to  Fr.  Pat,  342.022  of 
1904  ;    this  J.,  1906,  488.— T.  F.  B. 

Catgut  threads  ;  Process  of  sterilising .     H.  Schmidt, 

Mannheim,  Germany.     Eng.  Pat,  7825.  March  31.  1906. 
Under  Int.  Conv.,  April  4,  1905. 

The  threads  are  immersed  in  an  aqueous  solution  con- 
taining 1  per  cent,  each  of  iodine  and  potassium  iodide, 
and  from  0-4  to  0-5  per  cent,  of  40  per  cent,  formaldehyde 
solution,  1  percent,  of  glycerol  being  also  added,  if  desired. 
After  being  in  this  solution  for  eight  days,  the  threads  are 
ready  for  immediate  use,  or  they  may  be  dried,  and  kept 
in  suitable  sterilised  envelopes. — W.  P.  S. 

Casein    compounds;     Manufacture    of    films    or    sheets 

from .     F.  Thomas,  Cologne,  Germany.     Eng.  Pat. 

18,328,  Sept.  II,  1905. 

Films  or  sheets  prepared  from  solutions  of  casein  in 
alkali  are  not  impermeable  to  moisture  ;  those  prepared 
from  solutions  in  dilute  acid,  however,  are  free  from  this 
defect,  100  grms.  of  casein  may  be  dissolved  by  heating 
in  a  litre  of  water  containing  8  grms.  of  25  per  cent, 
hydrochloric  acid  ;  10  grms.  of  40  per  cent,  formaldehyde 
solution  and  a  small  quantity  of  glycerin  are  added, 
and  the  solution  is  poured  on  glass  plates  to  dry. — T.  F.  B. 


French  Patents. 

Tannin   extracts  ;    Process  for  the  decolor  isation  of 

Soc.    Badische    Anilin    und    Soda    Fabrik.     Fr.    Pat 
362,780,  Jan.  27.  1906.     Under  Int.  Conv.,  Jan.  5,  1906 

The  extracts  are  decolorised  by  treatment  with  , 
formaldehyde-sulphoxylate.  either  pure,  or  mixed  with  ; 
formaldehyde-bisulphite.  For  example,  1  litre  of  eliestnu 
extract  of  4°  B.  is  treated  with  about  5  grms.  of  Rongaliti 
C.  (sodium-formaldehyde  sulphoxylate  of  about  90  pei 
cent,  strength),  and  evaporated  to  dryness  in  a  vacuum 

-A.  S. 

Hides   and   skins  ;     Process   and  apparatus  for   tannini 

and  depilating  .     C.  J.  Glasel.     Fr.  Pat.  362,663 

Jan.  24,   1906. 

The  skins  are  treated  with  the  tanning  or  depilating 
substance,  meanwhile  being  alternately  stretched  anc 
slackened,  so  as  to  expel  spent  material  from  the  pores, 
and  cause  a  fresh  quantity  to  be  taken  up.  The  machine 
claimed  for  this  purpose  has  a  tank,  preferably  rotating 
provided  with  means  for  causing  the  tanning  or  depilating 
substance  to  circulate,  together  with  internal  support.' 
to  which  the  skins  can  be  attached,  and  means  for  making 
the  skins  become  tight  or  slack  intermittently. — C.  A.  II 


XV.— MANURES,    &C. 

(Continued  from  page  705.) 

Nitrogen-assimilating   bacteria;    Researches  on  anaerobu, 

.     E.     Haselhoff     and     G.     Bredemann.     Landw, 

Jahrb.,  1906,  35,  381  ;  Chem.-Zeit.,  1906,  30.  Rep.. 
223. 
Anaerobic  nitrogen-assimilating  bacteria  (Clostridia)  are 
abundantly  met  with  in  soil  and  on  the  leaves  of  forest 
trees.  The  amount  of  nitrogen  assimilated  from  the 
atmosphere  by  these  organisms  is  approximately  equal 
to  that  found  by  Wingogradsky  in  the  case  of  Clostridium 
Pasteurianum,  being  2-74  mgrms.  per  grm.  of  dextrose 
or  mannitol.  as  compared  with  a  maximum  of  3  mgrms. 
found  by  that  author. — C.  S. 


XVI.— SUGAR,  STARCH,  GUM,  &c 

(Continued  from  page  707.) 

Rhamnose  :    Alkylation  of .     T.   Purdie  and    C.    R 

Young.     Chem.  Soc.  Proc,  1906,  22,  201. 

By  complete  methvlation  with  silver  oxide  and  methyl 
iodide,  acetone-  and  methvl-rhamnosides  yield  respec- 
tively dimethylacetone-rhamnoside  and  trimelhylmtthyl- 
rhamnoside,  and  by  hydrolysing  these  compounds,  (Vi- 
and tri-methylrhamnose  respectively  are  obtained. 
The  rhamnose  derivatives  described  are  liquids,  but  all 
of  them  excepting  dimethyl  -  rhamnose  being  volatile 
without  decomposition,  it  was  possible  to  isolate  them  by 
fractional  distillation  under  reduced  pressure. 

Dimethyl-  and  trimethyl-rhamnose  give  crystalline 
phenylhydrazones,  and  display  the  ordinary  properties 
of  reducing  sugars.  Trimethyl-rhamnose  is  re-converted 
into  trimethylmethyl-rhamnoside  by  condensation  with 
methyl  alcohol,  and  also  b\T  the  silver  oxide  method  of 
alkylation  ;  the  former  process  gives  mainly  the  a-form 
of  the  aldoside.  the  latter  a  mixture  composed  largely  of 
the  /3-form.  The  presence  of  the  /3-isomeride  was  recog- 
nised not  only  by  its  rotatory  power,  but  also  by  the 
rapidity  of  its  hydrolysis.  The  rotatory  powers  of  the 
substances  described  fall  into  line  with  those  of  dextrose 
and  its  corresponding  derivatives. 

l-Arabinose  ;    Alkylation  of .     T.    Purdie   and  R.   E. 

Rose.  Chem.  Soc.  Proc,  1906,  22,  201—202. 
By  methylating  Fischer's  a-methvlarabinoside  with 
silver  oxide  and  methyl  iodide,  trimethyl-a-methiiltirii- 
binoside  is  obtained  in  large,  well-formed  crystals  (ni.  pt., 
43° — 45°),  and  by  hydrolysing  this  with  dilute  hydrochloric 
acid,  t r imeth ula rabinose  is  produced.  This  substance  is  a 
liquid  (b.  pt.,  148°— 152°  C.  at  19  mm.),  but  otherwise  it 
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rjlibits  tin-  usual  properties  of  a  reducing  sugar.     Ii  can 
,•  methylated   b\  condensation  with   methyl   ilcohi 
;.,,  Ii\    treatment   with   methyl   iodide  and  silvei 

luct  in  Im.iIi  .  ases  being  n  mixture  of  the  isomeric 
nm.'iln  Imel  hj  lam  biuo  i  le  L'he  condensat  ion   | 

ialdj  the  crystalline  a-isonieridc  in  large  proportion,  the 
ixide  process  mainly  the  ^3-isomeride.     The  tatter 
apparently    a    liquid,   and    il    could    not    he 
■olated,  hut  its  presence  in  the  mixture  was  recognised 
i«    it-    undergoing    hydrolysis    more    rapidlj     than    the 
Isomeric    a-form.      In     preparing     Fischers     a-methylara 
Ukoside.    n    sni  ill    quantity    "I    the 

btained     in    crystalline    prisms    molting   at   115° — 
With  respect  U>  rotatory  power.the  isoniei  ic  methyl- 
sides      and      trimethylniethylarahinosides       show 
is  similar  to  those  of  the  corresponding  derivatives 
•(  dex I 

in'our  of on  hydrolysis  with   moderately 

ttrong  sulphuric  acid.  B.  Tollens.  '/..  Ver.  deutsch. 
luckerind.,  1906,  664     569. 

v»ie  mosses,  such  is  reindeer  moss,  require  to  be  heated 
'or  10 — 12  hours  with  ti — 7  per  cent,  sulphuric  acid  in 
>rdor  to  ensure  their  complete  hydrolysis.  Others,  such 
-  I  eland  moss,  are  readily  hydrolysed  when  heated 
5 — 6    hours    with    5 — 6    per    cent,     sulphuric    acid. 

Jrhe    former    musses    on    hydrolysis    yield    considerable 

quantities  of  rf-mannose  and  (/-galactose,   besides  a  little 

The  latter  moss,-,  on  the  other  hand,  furnish 

dextrose  chiefly,  and  only  small  quantities  of    the  other 

{sugars.     The  author  has  investigated  the  question  whether 

(the  mannose  and  galactose  produced  in  the  former  case 
are     actually     bydrolytic     decomposition    products,    or 

I  whether  they  are  produced  from  originally  formed 
dextrose    by  the    prolonged    hydrolysis  with    strong   acid. 

1 320  grms.  of  potato  starch  were  made  into  a  paste  with 
.  water,  and  the  whole  poured  into  a  mixture  of 
MOO  grins,  of  water  and  160  grms.  of  pure,  concentrated 
sulphuric  aeid.  The  mixture  (containing  ti — 7  per  cent. 
ol  sulphuric  acid)  was  liquefied  in  a  dish  on  the  water- 
hath,  and  then  heated  in  a  boilina  water-bath  for  10  hours. 
The  hydrolysed  solution  was  found  to  contain  a  large 
quantity  of  dextrose  and  some  by-products,  chiefly  of  an 
amorphous  nature,  but  no  galactose,  and  at  the  most 
only  traces  of  mannose.  From  these  results  the  author 
concludes  that  the  mannose  and  galactose,  obtained  by 
the  hydrolysis  of  reindeer  moss,  originate,  not  from 
the  conversion  of  dextrose  during  hydrolysis,  but  from  the 
hydrolysis  of  the  hemicelluloses,  i.e..  mannan  and  galactan, 
contained  in  the  moss. — L.  E. 

United  States  Patent. 

Sugars  :     Process    of    converting    cellulose    oj    wood    into 

fermentable .     A.     Classen.     Aachen.     Germany. 

nor    to    Classen-Lignum    Co.,    New   Jersev.     U.S. 
Pat.  825.80S.  July  10.  1906. 

BjBsGer.  Pat.  161,644 of  1904  :  thisJ.,  1905,  1078.— T.F.B. 

French  Patents. 

Sugar    inice  :     [Electrolytic]    Method   of   clarifying    • . 

R.  J.  Thomas  and  W.  F.  S.  Howe.  Addition,  dated 
Jan.  5,  1906,  to  Fr.  Pat.  353.568,  April  20,  1905  (this 
J..  1905,  1024). 

The  sugar  juice  is  heated  in  a  suitable  vat  or  reservoir 
to  near  its  boiling  point,  and  is  submitted  to  electrolysis, 
which  produces  rapid  and  almost  complete  clarification. 

— T.  H.  P. 

Liquids  which  are  not  easily  filtered,  such  as  mill.-  of  lime, 
and  diffusion  iuice  [from  beet  sugar  factories] ;  Apparatus 

for    purifying .      H.    Koran.       Fr.    Pat.   362,040, 

Jan.  23.  1906.     VII..  page  759. 

Diffusion  proce  ss  [for  beetroot  sugar  works].  L.  E. 
Rousseau.  A.  Guidet.  and  J.  H.  Sahut.  Fr.  Pat.  362.857. 
Jan.  30.  1906. 

Each  diffuser  of  a  battery  is  provided  with  two  pipes, 
one  entering  at  the  top  of  the  apparatus  and  the  other 
at  the  bottom.  The  former  is  in  connection  with  an 
•exhaust-pump,  and  when  the  pressure  has  been  reduced 


to  about  300  mm  .  steam  is  admitted  through  the  lower 
pipe  until  the  desired  temperature  in  the  diffuser  has  been 

fitted  on   both   pipes   are   then   tui 
oil,  and  the  diffusion  allowed  to  proceed  as  usual. — \V.  P 

XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(i  'ontinutd  from  pagt   710. 

Pediococcus  viscosus,  tin   cause  of  mucilage  formation  in 
"  Weissbier."    P.  Sohonfeld.   Jahrb.   Vet    Pennons-  u. 

l.ehransl.ilt  f.  Bran.,  Berlin.  1'.I05,  8,  90  ;  Z.  ges.  Brauw., 
1906,  29.  427-  128. 

Pcdiii-  scosus    causes    mucilage    formation    most 

abundantly  in  wort  which  has  not  been  heated  above 
75  I '..  to  a  less  extent  in  boiled  wort,  and  least  in  a  boiled, 
hopped  wort.  Mucilage  is  formed  more  readily  in  wort 
from  grain  poor  in  albumin  than  in  wort  from  grain  rich 
in  albumin  ;  the  reverse  is  the  case  with  beer.  A  10  per 
cent,  solution  of  cane  sugar  containing  ol — 0-5  per  cent. 
of  asparagine  or  peptone,  is  rendered  mucilaginous  by  the 
organism.  A  50  per  cent,  sugar  solution  treated  with 
IK~>  per  cent,  of  peptone  and  with  potassium  or  magnesium 
sulphate,     forms     mucilage     with     the    Peduicoccus.     The 

■    degree  of   mucilage   formation  decreases   with   inert 
sugar    concentration.      Xo    relation     exists     between    the 
development  of  the  organism  and  the  amount  of  mucilage 
produced.     Cane    sugar    solution    containing    no    nitro- 

:  genous  organic  matter  does  not  become  mucilaginous. 
The  organism  forms  a  mucilaginous  deposit  in  ammoniacal 
sugar-yeast  water  ;  a  similar  deposit  is  obtained  in 
solutions  of  dextrose,  lawulose,  invert  sugar,  maltose, 
lactose,  dextrin,  and  potato  and  wheat  starches  (with 
addition  of  yeast  water'      The  organism  act  irised 

and  on  bottom-fermentation  beer  in  the  same  wav. 
Completely  fermented  beer  is  very  resistant  to  the 
Pediococcus;  mucilage  is  formed  at  once,  however,  if 
the  beer  is  subjected  to  an  after-fermentation  by  addition 
i  if  sugar.  .Mucilage  is  generally  produced  most  abundantly 
if  much  sugar  and  living  yeast  cells  are  present.      Heating 

!    for    one    hour    at  44°    G.  decomposes    the  mucilage,    and 

i  kills  the  Pediococcus  ;  in  the  first  stage  of  growth, 
however,  the  organism  is  not  killed  by  heating  for  two 
hours  at  44=  C,  nor  does  it  lose  its  power  of  forming 
mucilage.  The  organism  lives  for  a  very  long  time  in 
beer.  Development  of  the  organism  and  mucilage 
formation  are  considerably  retarded  by  vigorous  aeration 
of  the  culture  medium.  The  Pediococcus  is  incapable  of 
causing  fermentation  with  evolution  of  gas. 

The  formation  of  mucilage  is  probably  due  : — (a)  to 
reversion  of  sugar,  (b)  to  decomposition  of  albumin. 
Both  processes,  however,  go  on  simultaneously,  the 
production  of  mucilage  being  chieflv  due  to  the  former. 

— L.  E. 

Cider    yeasts  ;     Contribution    to    the    knowledge    of   . 

A.  Osterwalder.     Wochensch.   f.   Brau.,   1906,  23.  370. 

The  author  has  investigated  a  large  number  of  yeasts 
isolated  from  cider  and  perry.  Earlier  work  had  shown 
that  grape  wine  yeasts  for  the  most  part  belong  to  the 
S.  ellipsoidcus  group,  whilst  cider  yeasts  in  the  majority 
of  cases  are  5.  pastorianus  varieties.  Of  twelve  cider 
yeast  cultures,  two  only  were  S.  ellipsoidi u -  yeasts,  the 
remainder  being  5.  pastorianus  yeasts.  In  the  sediment 
the  elliptic  cell-forms  of  the  pastorianus  yeasts  exceeded 
the  cylindrical  cell-forms  in  number  :  the  latter  disappeared 
entirely  or  nearly  so,  on  cultivation  in  Sicilian  grajie  juice. 
A  few  of  the  yeasts  formed  spores  on  gypsum  blocks  in 
15  hours  ;  in  the  case  of  a  few  varieties,  spares  were  formed 
in  four  days  from  70 — 80  per  cent,  of  the  cells  ;  some 
varieties  did  not  sporulate. — L.  E. 

Yinasse  ;     Treatment  of  at  the  Raab  spirit  factory. 

J.    Ginsberg.     Oesterr.    Brenn.-Zeit.,    1905,    187 ;     Z. 

Spiritusind..  1906,  29.  255. 
From  120  to  140  metric  tons  of  molasses  are  treated  daily, 
and  yield  about  2300  hi.  of  residue,  which  is  concentrated, 
carbonised,  and  worked  up  into  potash  salts.  The 
neutralised  residue  is  passed  through  three  evaporators  : 
one  with  a  heating  surface  of  180  sq.  in.,  heated  by  steam, 
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whilst  the  other  two  are  smaller,  and  are  raised  by  waste 
heat  to  a  temperature  of  80°— 90°  C.  and  60°— 70°  C. 
respectively,  the  evaporation  being  effected  in  a  partial 
vacuum.  On  leaving  these,  the  residue  is  concentrated 
from  _0: — 22  15.  to  4n  13.  strength,  and  is  next  carbonised 
in  two  ovens,  without  any  added  fuel,  the  heat  liberated 
being  utilised  for  steam  raising.  From  the  ovens  the  mass 
is  discharged  into  a  shaft,  where  it  is  left  to  smoulder 
awhile  in  small  trucks,  which  are  emptied  on  to  a  floor 
where  the  heaped-up  mass  burns  away  to  ash.  The  latter 
contains  Oo — 5-4  per  cent,  of  water.  56 — 58  per  cent,  of 
potassium  carbonate,  10 — 12  per  cent,  of  sodium  carbonate, 
8 — 10  per  cent,  of  potassium  sulphate,  0-3 — 0-4  per  cent. 
of  sodium  sulphate,  6 — 7  per  cent,  of  potassium  chloride, 
0-4 — O'ti  per  cent,  of  potassium  phosphate,  10 — 11  per 
cent,  of  insoluble  matter,  and  1-0 — 1-5  per  cent,  of  organic 
substances.  It  is  reduced  to  powder  in  ball-mills,  and 
then  lixiviated  with  hot  dilute  lye.  The  resulting 
solution  is  concentrated  to  40° — 17°  B.  strength  in  a 
vacuum  pan,  the  potassium  sulphate  crystallising  out  in 
the  warm,  and  the  potassium  chloride  on  cooling  the 
mother  liquor  to  25c — 30°  C.  The  residual  liquor  is  further 
concentrated  to  50° — 53°  B.,  and  throws  down  a  double 
carbonate  of  sodium  and  potassium,  from  which  the 
potassium  salt  is  dissolved  by  treatment  with  soda  lye. 
On  further  cooling,  the  mother  liquor  deposits  in  succession 
impure  potassium  chloride  and  another  crop  of  the  double 
salt,  which  latter  is  treated  as  before  ;  and  on  repeated 
concentration  and  cooling,  furnishes  a  95  per  cent,  potash. 

-C.  S. 


German   Customs    Union  ;    Trade  in  the  - 
Z.   Spiritusind.,   1908,  29,  257 


in    1905. 


Imports. 

Exports. 

100  kilos. 

1000  Mk. 

100  kilos. 

1000  Mk. 

2,336 

117 

94.297 

3,093 

Potato  starch  . . 

9,076 

254 

144,460 

3.513 

Rice  starch 

236 

10 

65,840 

2,386 

Starch    sugar 

(syrup) 

814 

26 

10,432 

313 

Do.         do. 

(crystallised) 

145 

4 

2.891 

80 

Beer 

766.348 

9407 

1,312,756 

25,618 

Raw  spirit    

86,534 

2.198 

60,525 

2,018 

Spirits     (cognac, 

<&c.)  in  casks 

48.374 

6,644 

26.696 

3,033 

Brandy  in  bottle 

2,394 

588 

107,764 

5,158 

Yeast,  other  than 

wine  Yeast    .. 

777 

81 

14.284 

884 

Vinegar          and 

acetic  acid    .. 

2,736 

70 

28,527 

1,084 

V.  ine  and  must. 

817,447 

43,731 

163.031 

11.751 

Wine  for  blending 

133.898 

3,421 

nil. 

— 

Wine  for  cognac 

14,979 

441 

nil. 

— 

Sparkling  wines 

28,587 

6.232 

25.695 

3,429 

Alcoholic     or 

ethereal      es- 

sences   

1.791 

687 

2.471 

777 

Wood  spirit    

47,769 

2,866 

20.323 

1,524 

Malt    

1,047,086 

24,585 

164,036 

4,100 

The  unit  prices  (per  100  kilos.)  of  imported  potato  and 
rice  starch  and  crystallised  starch  sugar ;  also  those  of  the 
last  named,  potato  starch,  and  vinegar,  for  export,  were 
estimated  on  the  same  basis  as  in  1904.  On  the  other 
hand,  a  reduction  in  price  occurred  in  dextrin,  starch, 
spirits,  acetic  acid,  wines,  and  wood  spirit  for  importation  ; 
and  in  spirits,  yeast,  vinegar,  and  wood  spirit  for  export. 
In  all  others  an  increase  is  recorded. — C.  S. 

Spirit  trade  ;  Russian  export .     Weschtsch.  Finanzow. 

Z.  Spiritusind.,   1906,  29,  255. 

The  exports  of  40  per  cent,  spirit  increased  from  1,647.000 
wedro  (of  12-3  litres)  in  1902  to  2,303,000  wedro  in  1903, 
these  figures  being  2-1  and  3  per  cent,  respectively  of  the 
total   production   of  spirit   in   the  country.     The  largest 

?roportion  of  the  exports,  namely,  1,674,000  wedro,  went  to 
urkey,  the  trade  with  that  country  being  an  increasing 
one,  and  showing  a  growth  of  437,000  wedro  for  the  year. 
The  second  largest  foreign  consumer  is  Germany,  which 


took   142.000   wedro,   against    91.000   the  previous   yea 
Port   Arthur   received   611.000   wedro   and  Dalny  20 
wedro.     On  the  other  hand,  the  consumption  bv  Greec 
declined  from  12,000  to  2,000  wedro. 

Exports  of  rectified  spirit  are  increasing  in  proportio 
to  raw  spirit,  the  percentage  of  the  former  having  grow 
from  22  per  cent,  of  the  total  in  1894  to  96  per  cent,  i 
the  year  under  report.  The  chief  exporting  centres  arc  tl. 
provinces  of  Wolhynia,  Kiew.  and  Kurek,  the  first  an 
last  of  these,  together  with  Estland,  exporting  rectifie 
spirit  exclusively,  whereas  Minsk,  Warsaw,  and  Piotsko- 
export  only  raw  spirit.  In  addition  to  the  general  bount 
of  5-5  per  cent,  on  exported  spirit,  an  additional  premiui 
of  1-5  per  cent,  is  given  in  the  case  of  rectified  spirit. — C.  Ml 

Glycerol    in    wine;    New    methods   for   the    determination 
of .     C.  Billon.     XXIIL,  page  779. 

Alcohol  ;    Denatured in   Canada.     Oil.   Painty  »n> 

Drug  Rep.,  July  9,   1906.     [T.R.] 

For  over  ten  years  Canada  has  had  in  force  legislatioi 
whereby  grain  alcohol,  denatured  and  known  a 
methylated  spirits,  can  be  had  for  use  in  the  arts  fre 
from  revenue  spirit  tax  at  a  price  which  bears  a  smal 
profit  to  the  department  for  supervision,  over  the  co, 
of  the  grain  spirit  and  the  denaturants.  So  well  ha 
this  arrangement  worked  that  the  agents  of  foreigi 
countries,  and  particularly  of  the  United  States,  havv 
visited  Ottawa,  and  based  their  methods  of  denaturin: 
and  control  of  the  privileges  upon  the  manner  in  whici 
the  Canadian  government  handles  and  controls  thei 
methylated  or  denaturing  department. 

Some  years  ago  the  government  allowed  denature< 
alcohol  to  be  supplied  by  a  concern  which  was  allowed  t< 
buy  grain  alcohol  "  in  bond  free,'r  mix  it  with  10  per  cent 
of  "wood  alcohol,  and  sell  it  to  the  public,  until  it  wa: 
discovered  that  an  enormous  amount  of  revenue  »ai 
being  lost  to  the  government  through  the  abuse  of  th( 
mixing  privilege,  since  the  grain  alcohol  was  being  taker 
secretly  and  converted  into  whiskey  and  high  wine: 
instead  of  methylated  spirits  as  intended. 

After  due  consideration  the  government  decided  tc 
assume  complete  control  under  its  inland  revenue  depart' 
ment  of  the  entire  denaturing  business,  buying  the  grain 
alcohol  and  the  denaturants,  and  adding  only  to  the  cost 
of  each  a  profit  to  cover  the  expense  of  supervision  and 
inspection. 

Manufacturers  who  give  a  bond  to  the  government 
that  this  methylated  spirit  shall  not  be  purchased  for 
re-sale,  but  will  be  destroyed  in  their  own  productions, 
are  granted  a  purer  spirit  at  a  much  lower  price  than  the 
ordinary  person  buying  for  use  other  than  manufacturing. 
Also  soapniakers  and  perfumers  who  use  very  large 
quantities  can,  by  having  the  methylated  spirits  stored 
in  bond,  and  destroyed  in  their  productions  under  the 
supervision  of  an  officer,  whose  time  they  pay  for,  secure- 
a  still  lower  price  and  purer  spirit  from  the  department. 

Alcohol:     Industrial    ,    in    Australia.     Pharm.    J- 

July  7,  1906.  [T.R.] 
The  first  report  of  the  Commonwealth  Tariff  Commission, 
appointed  by  the  Federal  Parliament  last  year,  has  jnst 
been  issued.  The  recommendations  are  prefaced  by  a 
summary  of  the  nature  and  methods  of  producing 
industrial  alcohol.  In  view  of  the  bounty  paid  in  Germany 
on  exported  methylated  spirit,  amounting  to  about  5d. 
per  liquid  gallon,  the  Commission  does  not  recommend 
the  free  import  of  this  article  into  the  Commonwealth. 
It  was  thought  that  a  duty  sufficient  to  counteract  the 
German  export  bounty  would  be  sufficient  to  protect  local 
distilleries.  A  recommendation  was  therefore  made  that, 
in  lieu  of  the  present  import  duty  of  Is.  per  gallon,  there 
be  imposed  a  duty  of  6d.  per  gallon  on  methylated  spirit 
of  not  less  than  65  per  cent,  over  proof,  methylated  in  a 
manner  satisfactory  to  a  Commonwealth  analyst.  Other 
recommendations  issued  by  the  Commission  are  as 
follows  : — 

That  spirit  of  not  less  than  65  per  cent,  over  proof 
produced  within  the  Commonwealth  when  methylated 
in  bond  be  free  ;    and  that  methylated  spirit  of  less  than. 
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r  cent,  over  proof  shall  not  be  manufactured  within 
tin'  i  'ommonwcaltli. 

mcthylic    alcohol    and     .ill    approved 
inethvlating  or  denaturing  agents  shall  be  fr  i    in 

the  premises  of  lice I  methyl    toi  eet  to 

refill. itions  ;is  ni. iv   he  prescribed. 

.  registration  fee  of  Id.  per  gallon  I"   paya  hie  upon 
nil  locally    manufactured   methylated  spirit 
1h-  paid  by  means  of  adhesive  revenue  stamps  affixed  i" 
all  vessels  in  such  manner  as  may  be  presi  ribed. 
That  methylated  spirit  be  of  three  classes: — 
Industrial  "  spirit,  for  use  in  the  ail 
faotuxes  (except   ol   food,  <li  ink~.  scents,  essences, 
or  tinctures),   to   I"-  completely  denatured 

neral  agent,  i.e.,  -  per  cent,  of  wood  naphtha, 
with  k  per  cent,  of  pyridine  spirit. 
"  Mineralised  "  spirit,  for  domestic  lighting  and 
heating,  and  for  power  purposes,  to  be  completely 
denatured  by  the  addition  of  1  per  cent,  of  wood 
naphtha,  J  per  cent,  of  "  pyridine,"  and  from  2  to 
20  per  rent,  of  benzine  and  \  percent,  of  aniline 
violet  or  blue  dye. 

lit    for   special    manufacture   may   bo  denatured 
upon  the  premises  where  it  is  to  be  used,  or  upon  the 
premises  of  a   licensed   methylator.  by  such  special 
denaturing  agents  as  may   be  prescribed   by  regu- 
lations to  be  approved  of  by  Parliament. 
That  regulations  be  prescribed  relative  to  the  minimum 
strength  below  which  it  shall  be  unlawful  to  sell  "  indus- 
trial "  or   "  mineralised  "  spirit,   and   the  licensing  of  all 
dealers,   provision   being  made   that    "  industrial  "   spirit 
shall  not  be  sold  other  than  by  a  distiller  or  a  licensed 
methylator  ;   and  as  to  the  quantity  which  may  be  stored 
and    sold    by    wholesale   and   retail   dealers   respectively. 
It  is  further  recommended  that  spirits  specially  denatured 
shall  only  be  allowed  for  the  manufacture  of  tine  chemicals 
and  pharmaceutical  products  where  such  manufacture  is 
kept  entirely  separate  from  the  manufacture  of  tinctures 
and  other  preparations  in  which  spirit  remains  as  spirit 
in  the  finished  product. 


English  Patents. 

Kilns  for  drying  malt  and  hops  ;    Jmpts.  in .     E.  G. 

Show,  Ledbury.  Herefordshire,  and  W.  Jones.  Stour- 
bridge. Worcestershire.  Eng.  Pat.  15.139,  Julv  24. 
I90o. 

The  furnace  of  the  kiln  is  provided  with  a  dome  or  cover 
surrounded  by  a  chamber,  in  which  the  air  for  drying  the 
malt  is  heated  before  passing  into  the  kiln.  The  air 
enters  by  passages  at  the  bottom  of  the  kiln,  is  heated 
in  the  chamber,  and  then  escapes  into  the  space  below 
the  drying  floor.  The  products  of  combustion  from  the 
furnace  pass  through  a  number  of  zig-zag  flues  situated 
in  the  space  below  the  drying  floor,  these  pipes  entering 
a  central  flue  which  pierces  the  floor,  and  reaches  to  the 
top  of  the  kiln.  The  gases  may  be  deflected  into  the  space 
immediately  above  the  malt,  or  pass  up  to  the  top  of  the 
flue,  in  either  ease  causing  a  good  draught  through  the 
kiln.  During  the  removal  of  the  dry  malt  or  hops  the 
gases  pass  off  through  a  side  flue  fitted  to  the  central 
flue  just  below  the  drying  floor.— W.  P.  S. 

'  ;   Process  /or  the  production  of  distillers' from 

the  raw  materials,  products,  by-products,  and  r< 
of  the    manufacture   of   tapioca,    sago,   arrowroot,   flour, 
and  like   materials.     0.    E.   Nycander,   London.     Eiil'. 
Pat.  18.393,  Sept.  12,  1905. 
A  hash  is  prepared  by  mixing  about  15  cwt.  of  the  pith 
of  plants  which  are  used  for  the  manufacture  of  arrow- 
sago,  and  tapioca,  or  of  the  by-products  obtained  in 
the  manufacture  of  the  flours,  with  5  cwt.  of  malt  and  0000 
galls,  of  water,  and  heating  the  mixture  to  a  temperature 
of  63°  C.  for  one  hour.     The  brew  is  then  passed  through  a 
filter-press,  and  the  clear  filtrate  mixed  with  about  10  cwt. 
of  malt  culms.     After  standing  for  three  hours,  the  liquid 
is  drawn  off    into  a  fermenting  vat,   where  a  sufficient 
quantity  of  yeast  is  added,  and  fermentation  allowed  to 
proceed  in  the  usual  way.     The  yeast  developed   during 
the  fermentation  is  then  separated  and  washed. — YV.  P.  S. 


/;, .  r  .</,./  tht  likt  :    Production  of  m  .     L. 

chew    and    II.   •!.    W  est    ind   Co.,  Ltd     i 
20,246,  Oot    6. 

\s    apparatus    is   described    by    means   of   wl 

ntil time)ol 

Fori  thr ilosed,  oylindri  muni- 

1  with  a  i 
dioxidi     ire  i  mployed.     The  oommunic  d 
through  suitabli                  I  two-way  tape  at  the  top  "f  the 
vessels,  and  similar  pipes  and  taps  are  p  the 

bottoms  "i  the                 n   oiling  and  empt  5  ing  thi   Is 
All   three    \  —  I  inded    bj    a  [uid, 

nl  i'.   i    in'  ibl    no  imputation  of  the  ts  ps, 

-inn    in    n  ade  continuous  :    « bile   I 
pumped  into  one   vessel,   th  it    in   1 
carbonated,  and  the  contents  of  the  third,  fully  cooled 
and  carbonated,  are  ton  ed  out  into  the  filter  and  bott 
machine. — W.  P.  S. 

Alcohol :    Process  for  the  recovery  of  vapours  of ,  pure 

or   mixed   with    air,    gases,    moisture,    or   other    volatile 
solvents.      Soc.    Jules    Jean    ct    1  .  -        I 

Paris.     Eng.  Pat.   13,002,   Julv    1,    1905.     Under   Int. 
1  onv.,  July  25,  1904. 

SEEFr.  Pat.  345, 138  of  1904;  this  J..  1904.  1231.— T.  F.  B. 

French  Patents. 

Alcoholic  fermentations  in  which  mult  is  employed  ;  Process 

for  obtaining   increased  purity  in .     C.  J.   Somlo, 

First  Addition,  dated  Jan.  12,  1906,  to  Fr.  Pat.  331.:.:-. 
April  29.  1903. 

Before  germination,  the  grain  is  treated  in  a  grain- 
washing  machine,  mash-ton,  or  analogous  apparatus, 
with  tepid  or  hot  water  or  steam,  or  with  hot  and  cold 
water  alternately,  or  with  steam  and  cold  water  alter- 
nately.—T.  H.  P. 

Distillery  by-products  ;    Apparatus  and  process  for  treat- 
ing   .     L.  Riviere.     Fr.  Pat.  302.054,  Jan.  23,  1906. 

The  apparatus  and  process  described  are  for  the  treat- 
ment of  distillery  residues,  such  as  those  which  are  freed 
from  the  greater  part  of  their  potash  by  precipitation  on 
leaving  the  stills,  and  returned,  with  as  small  a  loss  of 
heat  as  possible,  either  to  the  diffusors  or  to  the  mash- 
tuns,  or,  after  utilising  the  heat,  to  the  drains.  The 
apparatus  also  allows  of  the  distillation  under  pressure  and 
in  presence  of  limo  (with  or  without  sodium  hydroxide) 
of  the  ammonium  compounds,  which  are  condensed 
under  a  variable  pressure,  and  afterwards  transformed  into 
ammonium  compounds  by  means  of  acids.  This  elimina- 
tion of  the  ammoniacal  compounds  may  be  followed  by 
evaporation  of  the  residue  so  as  to  allow  of  the  extraction 
of  the  glycerin.  This  treatment  may  also  be  applied  to 
the  vinasses  which  have  been  used  several  times  in  the 
mash-tuns,  and  contain  proportions  of  mineral  and  organic 
matters  injurious  to  fermentation.  It  may  also  be 
extended  to  fermented  liquids  or  wines,  after  these  have 
been  distilled  to  get  rid  of  potash  ;  these  liquids  are  dis- 
tilled to  remove  alcohol,  and  the  residue  transferred  to 
the  autoclaves  for  the  extraction  of  ammoniacal  nitrogen, 
either  before  or  after  passing  through  the  diffusors  or 
mash-tuns.— T.  H.  P. 


XVIIL— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS, 

•  ntinucd  from  page  711.) 

(.4.)— FOODS. 

Boric  acid  [in  foods,  d-c] :  its  detection  and  determination 
in  large  or  small  amounts.  \V.  H.  Low.  XXIIL, 
page  779. 


Casein    in    cheese  ;     Determination    of   .     A. 

and  Sauton.     XXIIL,  page  779. 


Trillat 
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English  Patents. 

■ifugal  separators  for  liquids  [Milk-.  <l-c.].  B. 
Ljungstrom,  Stockholm.  Eng.  Pat.  5072,  March  10, 
1905. 


The  invention  relates  to  feed  devices  for  separators,  the 
milk  being  fed  into  the  top  of  the  liner  or  division  con- 
trivance instead  of  at  the  bottom,  as  usual.  For  this 
purpose  the  feed-pipe  is  placed  centrally,  and  contiguous 
to  it  is  provided  an  enlargement  with  passages  for  con- 
veying the  milk  to  the  liner.  Referring  to  the  figure, 
wiiich  is  a  vertical  section  of  the  top  portion  of  the  bowl 
or  drum,  a  is  the  drum,  b.  the  feed-pipe,  and,  c,  is  the 
liner,  the  upper  plate,  d,  thereof  extending  into  the 
neck  of  the  drum.  This  upper  plate  carries  a  flange,  e, 
which  bears  tightly  against  the  feed-pipe,  holes,  /,  being 
provided  for  the  passage  of  the  separated  cream  to  the 
-  exit.  The  plate,  d,  is  also  furnished  with  a  circular 
projection,  g,  in  which  channels,  h.  are  provided  for  the 
passage  of  the  whole  milk.  The  flange,  e,  and  the  pro- 
jection, g,  constitute  the  enlargement  aforesaid.  The 
upper  ends  of  the  channels,  h,  coincide  with  openings,  i, 
n  the  wall  of  the  feed-pipe,  whilst  the  lower  ends  are 
opposite  a  series  of  holes  in  the  plates,  c.  of  the  liner. 
The  outlet,  it,  for  the  skimmed  milk,  and  the  cream 
outlets.  I,  and.  m,  are  disposed  in  the  ordinary  manner. 

Another  modification  of  the  apparatus  is  described  in 
which  the  flange,  e,  is  formed  at  the  outside  of,  and  in 
one  with,  the  feed-pipe,  and  presses  against  the  interior 
of  the  plate,  d,  on  which  the  projection,  g,  is  provided  as 
before.  The  enlargement  is,  consequently,  partly  on 
the  feed-pipe  and  partly  on  the  upper  plate.  The  pro- 
jection, g,  may  be  interrupted,  or  take  the  form  of  detached 
projections,  sections,  or  humps.  In  separators  where 
the  discharge  pipes  for  the  skimmed  milk  are  situated 
in  the  neck  of  the  drum,  the  plate,  d,  need  not  extend 
into  the  neck  of  the  drum.  To  prevent  the  skimmed  milk 
from  mixing  with  the  separated  cream,  a  ring  is  interposed 
between  the  plate,  d,  and  the  drum,  orifices  being  made 
in  it  for  the  discharge  pipes.  The  feed  pipe  and  the 
upper  plate,  d,  may  be  also  made  in  one  piece,  the  point 
where  they  emerge  together  being  enlarged  to  form  the 
flange,  e,  wherein  the  cream  passages  are  placed.  In  this 
case  the  feed-pipe.  6,  and  the  casing  forming  the  bearing 
for  the  driving  shaft  are  preferably  separate. — W.  P.  S. 

[Milk]  Separators  ;    Impts.  in  liners  /or  centrifugal . 

A.  L.  Christenson,  Stockholm,  Sweden.  Eng.  Pat. 
23,991,  Nov.  21.  1905.  Under  Int.  Conv.,  Nov.  26, 
1904. 

Instead  of  the  recess  usually  formed  on  the  inner  edges 
of  the  superposed  conical  liners,  the  latter  are  provided 
with  one  or  more  ridges,  formed  on  the  upper  surface  of 
the  conical  plates,  and  extending  in  a  direction  oblique 
with  regard  to  the  radius  of  the  liner.  The  object  is  to 
cause  a  retardation  in  the  outflow  of  the  whole  milk  from 
the  central  feeding  pipe. — W.  H.  C. 


Organic  substances  [Foods]  ;    Method  of  preserving . 

R.   Krause,   Berlin,   and  R.   Lenk,   Vienna.     Eng.  Pat. 
1-2,642,  June  19,  1905. 

The  substances  to  be  preserved,  such  as  meats,  eggs, 
&c.,  are  frozen,  and  the  moisture  removed  by  subjecting 
them  to  the  action  of  cooled  and  dried  air.  The  frozen 
articles  of  food  may  be  also  dried  in  closed  chambers, 
the  moisture  being  absorbed  by  suitable  agents,  such  as 
calcium  chloride,  sulphuric  acid,  and  the  like,  or  removed 
from  the  chamber  by  means  of  an  exhaust  pump.  The 
temperature  to  which  the  substances  are  cooled  varies 
from  0J  to  —20'  C— W.  P.  S. 


D.    F.    Sherman, 
13,245,  June  27, 


Fruit  ;     Process  for   preserving . 

New  Castle.  Cal.,   U.S.A.     Eng.  Pat. 
1905. 

See  U.S.  Pats.   793,614  and  793,615  of  1905  ;    this  J., 
1905,   853.— T.  F.  B. 

United  States  Patent. 

Food  extract  from  cornstalks.  A.  G.  Manns,  Assignor 
to  The  Food  and  Fibre  Products  Co.,  Chicago,  HI. 
U.S.  Pat.  820,806,  May  15,  1906. 
Cornstalks,  either  with  or  without  the  leaves,  husks,  &c., 
are  boiled  with  water  in  an  open  vessel  for  three  to  five 
hours,  or  treated  with  superheated  steam  in  a  closed 
vessel  for  a  shorter  time.  After  separating  the  pulp, 
the  liquid  portion  is  concentrated  under  reduced  pressure, 
and  the  residue  granulated  or  powdered.  The  product 
is  soluble  in  water,  and  contains  on  the  average : — 
Moisture,  10  per  cent.  ;  ash,  14-3  ;  proteids,  9-8  :  sucrose 
9-2  ;  and  dextrose,  45-8  per  cent.  When  the  stalks  have 
been  stripped,  less  proteid  is  present  in  the  food. — W.  P.  S. 


French  Patents. 


Trypsin-zymogen  ;    Preparation  of 
Fr.  Pat,  362,615,  Jan. 


23, 


-.     W.  Hopmann. 
1906. 


Claim  is  made  for  a  method  of  preparing  trypsin-zymogen, 
an  enzyme  which  causes  the  initiation  or  increase  of  the 
action  of  trypsin.  The  enzyme  is  obtained  from  intestinal 
mucus,  spleen,  human  or  animal  intestinal  secretions,  or 
blood  from  the  organs  of  animals  previously  treated  with 
enzymes  to  precipitate  the  albuminoid  matter,  by  breaking 
up  or  powdering  the  raw  material,  or  by  extracting  by 
means  of  suitable  liquids,  or  by  precipitating  these  extracts 
by  means  of  albumin  and  enzymes. — T.  H.  P. 


Malt  food  , 


Process  for  making  a  — 
Pat.    362,773,   Jan.    27, 


S.  Felix.      Fr. 


1906. 


An  infusion  of  kilned  malt  is  prepared  at  a  temperature 
of  about  40°  C,  the  infusion  being  then  allowed  to  act  on 
other  foods,  such  as  milk,  meat,  vegetables,  &c,  at  a 
temperature  of  from  65°  to  70°  C.  The  residue  obtained 
by  the  preparation  of  the  infusion  is  also  added,  and  the 
whole  mixture  finally  dried  under  reduced  pressure,  and 
powdered  or  kept  in  the  solid  state. — W.  P.  S. 

(£.)— SANITATION  ;    WATER  PURIFICATION. 
English  Patent. 

Screening,  straining,  or  filtering  fluids  [water  or  sewage] ; 

Apparatus    lor .     J.    T.    Briscoe,    Enfield.     Eng. 

Pat.  27.155.   Dec.  29,  1905. 

A  cylindrical  or  spherical  perforated  vessel  is  mounted 
on  a  shaft  so  that  it  can  rotate,  and  the  shaft  is  supported 
at  either  end  by  uprights  connected  above  by  a  cross-bar. 
If  it  is  desired  to  use  any  filtering  medium,  the  shaft  is 
provided  with  a  sleeve  fitting  loosely  round  it.  and  the 
filtering  medium  is  packed  between  the  sleeve  and  the 
casing.  The  apparatus  is  lowered  into  a  vertical  conduit, 
up  which  the  sewage  or  other  liquid  to  be  purified  is 
flowing,  and  is  of  such  a  size  and  shape  that  while  it  can 
freely  rotate,  it  nearly  fills  the  conduit,  so  that  the  liqi 
is  compelled  to  pass  through  the  cylinder  from  side  to 
side.  If  some  of  the  perforations  get  blocked,  the  pressure 
from   below   becomes  unequal,   and   the   cylinder  rotates 
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,i„|   facilitates    the    clearing    away    of   the   obstructions, 
fhon  it   gets  too  much   blocked   up  to  work,  the 

mil  frame  can  I"'  lifted  bodily  out  ami  eleaneil. 

— W.  II.  C. 
Fkem  h  Patent. 

i  p  pa  rat  <i  a    far     the    purification    of .     C. 

-  Knn.lt.     Fr.   Pat.  362,993,    Feb.   5,    1900. 
r.  Pat.  1158  of  1900;    this  •'■•  1906,    I  to.-  T.  F.  I'.. 


(<7.)— DISINFECTANTS. 

i  combined  u-ith  acids,  and  in  admixtun  a  wit) 

,  0i from   the   chemical   and  batten 

p  „■„/.      H.  Schneider.    /.  Hyg..  1900,  53.  1 1''— 138. 
Chem.  Centr.,  1906,  1,   1897      1898. 
1 1  i-  known  that  in  the  ruse  of  phenol,  if  a  hydrog. 
n  the  benzene  ring,  in  the  ortho  or  meta  iwimih.ii  with 
to  the  hydroxyl  group,  be  replaced  by  a  sulphonic 
the    disinfecting    power    is    increased,    th. 
greatest  when  the  substitution  takes  place  in  the 
position.      The  author  rinds  that  an  exactly  similar 
i,   occurs   in    the   case   of    the   cresols.       p-Cresol-o- 
mlphonic    acid    has    a    greater    disinfecting    power    than 
il-n-sulphonic  acid,      liy  allowing  cold  eoneentra 

i    i,  i    on   cresol  for   1—2  days,   sulphuric 

rs    of    cresol    are    obtained,    which    are    superior 

■retains  to  the  corresponding  cresol-sulphonic  acids. 

Che    most    efficient    eresol     disinfectants,    however,    are 

aqueous  solutions  of  cresol   containing  free   hydrochlori. 

Iphuric  acid.     In  preparing  these  mixtures,  the  b 
is  added  to  an  aqueous  suspension  of  the  cresol. 
The  view   put  forward   by   Fehrs  (Centr.-Bl.  f.   Bakt.-r. 
arasitenk,   37   [1].   730)    that    in   commercial     cresol 
■   containing  equal   proportions  of  cresol.   the  chiel 
r  governing  the  disinfecting  power  is  the  composition 
■  crude  cresol,  i.e.,  the  proportions  of  ortho-,  meta-, 
are-compounds,  is  stated  to  be  not  altogether  cone,  i 
alkali  usually  present   in  these  soaps  must   also 
play  an  important    part,  experiments  having  shown  that 
an  "addition  of  alkali  hydroxide  diminishes  considerably 
the   disinfecting    power   of    cresol    soaps,    owing    to    the 
formation   of   less  active  alkali   compounds.      The   nature 
fatty  acid  also  has  a  considerable  influence  on  the 
fecting  power,  soaps  prepared  with  linseed  oil 
ictive  than  those  prepared  with  rape  oil.— A.  S. 

English  Patent. 
Disinfectants,  deodorisers,  and  moth  and  insect  preventives. 
T.  Smith  and  \V.  F.   Mavis.  London.     Eng.  Pat.  6676, 
March  20,  1906. 
SfBNT  gas  lime  is  heated  to  a  temperature  of  from   150 
in'  C.  in  the  presence  of  a  good  supply  of  air.     When 
1  cooled.  5  per  cent,  of  its  weight  of  chloride  of  lime  is  added, 
and  the  mixture  obtained  is  employed  as  the  base  of  the 
fectant    compounds    claimed,    which   consist    of    this 
with  varying  quantities  of  phenol,  cresol.  camphor. 
naphthalene,    pyridine,    quinoline,    or    acridine,    &c,    or 
mixtures  of  the  same.     The  compounds  may  be  made  up 
in  the  form  of  tablets,  or  prepared  as  a  thud  by  heating 
them  with  ammonia  solution  to  a  temperature  of  90    F., 
and  filtering.— W.  P.  S. 

UNITED  States   Patent. 
Uicide  fertiliser.     K.  and  M.  Jenkner  and  J.   Pleyl, 
Floridsdorf.      Austria-Hungary.     U.S.      Pat.      824,791, 
July  3,  1906. 
See  Eng.  Pat.  10.068  of  1904:  this  J..  1904.  1109.— T.  F.  B. 

XIX.- PAPER,  PASTEBOARD,  &C. 

(Continued  from   pair    712.! 

English  Paten  is. 

Papcrmaking  machim  -        thing  apparatus  for . 

C.  Tittel.  Gratwein,  Austria.  Eng.  Pat.  2795,  Feb.  5, 
1906.     Under  Int.  Conv.,  March  4.  1905. 

Provision  is  made  for  keeping  the  web  of  paper  " 


and   smooth  during  the  di  ation,   by  paaiing  it 

between  polished  s u  ed 

behind  eaoh  ..f  the  drying  cylindei     ol   the  fit   I    ;roup. 

|'he     "  opening  "     of    the    well    dill  III  ■'     '  1 1  N  III 

the  expulsion  ..f  the  moisture  in  the  form  oi    team,  and. 

a tiding   to   this   invention,    tins   "  opening 

corrected    by    the    rolls    immediately    after   :t    has    I 
produced  on  the  .Irving  cylinder.  —J,  F.  B, 

Ccllulost     articl        D  — . 

F.  and  A.  \  an  den  Bow  b,G  I  O.  W  iill.  i    I 

i.ermanv.      Kng.    Pat.    01142.  Mar.h    22.    I'.IOO.      Under 

Int.   Conv.,   April    I.    1 

i  loss  articles,  such  as  threads,  films,  4sc,  prepared 
by  dissolving  the  cellulose  of  cotton  wed  hulls  bj  the 
ordinary  solvents  of  cellulose  (Eng.   I'm .  :!•_'!  1   of    1906) 

be  produced  in  b  range  of  colours  varying  from  red  to 
pale  yellow,  by  leaving  in  the  cellulose  a  certain  proportion 
,.f    the    natural    colouring    matter  of    the  hulls.     Darker 

shades  can  be  obtained  by  adding  to  the  cellulose  the 
desired  proportion  of  the  coloured  alkaline  liquor  obtained 
in  the  tirst  stage  of  the  treatment  of  the  cotton 
hulls.  The  coloured  solutions  of  cellulose  are  formed 
into  solid  articles  by  precipitation  in  solutions  with  an 
aeid  reaction. — J.  F.  B. 


Viscosi  :    Manufacture  "I  lustrous  threads,  bands,  ■■> 

and  th    Ufa    of  .     M.   MfiUer.     Eng.   Pat.    10.094, 

April  30.    1906.     V.,   page   753. 

French  Paten  i-. 

Drawing*,   documents,    <fcc  ;     Process   and   apparatus  for 

rendering transparent     and    waterproof.     C.    L. 

Crabb.     Fr.   Pat.   302.122.   Jan.   2.    1906. 

The  sheets  of  drawings.  &c,  to  be  rendered  waterproof 
and  transparent,  are  conveyed  between  two  endless  Lands, 
the  tension  of  which  is  adjustable,  tirst  through  a  hath 
of  a  substance  suitable  for  the  purpose,  e.g..  paraffin  wax 
("about  12  parts")  dissolved  in  alcohol  ("1  part"), 
and  then  into  a  heated,  closed  chain  her.  where  the  hands  are 
pressed  between  rollers.  On  emerging  from  the  chamber, 
the  hands  are  separated  by  a  mechanical  device,  enabling 
the  sheets  to  be  withdrawn  from  between  them  and  replaced 
by  others.  Pencil  drawings  on  paper,  thus  treated, 
resemble  in  appearance,  it  is  stated,  drawings  in  ink  on 
calico. — E.  B. 


Viscose  threads  [artificial  silt,-]  , 
Soe.  Francaise  de  la  \ 
1905.     V..  page  754. 


i'«  spinning  . 

Er.  Pat.  361,319,  April  3, 


German  Patents. 

'oid-Iike     masses;      Process     of     ]iri)»iring     . 

Kheinisehe   Gummi-    und  Zelluloid-Fabrik.     Uer.  Pat. 
168,497.  July  22.  1903. 

The  camphor  in  celluloid   is  replaced   by  sugar,   starch, 

dextrin,  Arc.  the  sugar  being  first  rendered  soluble  in 
alcohol  by  treatment  with  aldehydes.  Five  hundred  grins. 
of  cane  sugar  are  heated  for  several  hours,  under  a  reflux 
condenser,  with  125  gnus,  of  40  per  cent,  formaldehyde 
and  100  grins,  of  alcohol.  The  alcohol  and  the  ." 
of  formaldehyde  are  removed  by  heating  on  the  water- 
bath,  a  current  of  air  being  passed  through  the  product. 
\  colourless,  resinous  mass,  free  from  water,  results,  easily 
soluble  in  alcohol  and  ether. — T.  F.  B. 


Is  and  films  :    Proa  is  for  preparing  tri 

parent,   durable,  and  elastic .     Verein.  Glanzatoff- 

Fabriken  A.-G.  Ger.  Pat.  169,567,  Jan.  17.  1905. 
CELLULOSE  threads  and  films,  prepared  by  coagulating 
ceUnlose-cuprammonium  in  sulphuric  acid,  are  wound 
on  cylinders,  which  are  then  rotated  in  concentrated 
caustic  soda  solution,  washed  with  water  or  dilute  acid, 
and  dried  under  tension. — T.  F.  B. 
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XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  from   page   714.) 

Berberine    reactions.     C.     Reichard.     Pharni.     Centralh., 
1906,   47.   47:!;      Chein.-Zeit.,    1906,   30,   Rep.   211. 

Bekbekine  possesses  an  intense  yellow  colour,  and  is  one 
of  the  few  vegetable  liases  forming  a  carbonate, 
(C20H1TXO4)2CO3.  A  characteristic  black  coloration  is 
produced  on  adding  concentrated  sulphuric  acid  to  a 
powdered  mixture  of  berberine  and  ammonium  per- 
sulphate. A  mixture  of  chromic  and  sulphuric  acids 
gives  a  blackish-green  to  black  coloration  with  berberine. 
Berberine  hydrochloride,  when  warmed  with  a  concen- 
trated solution  of  cobalt  nitrate,  shows  a  violet- brown 
to  violet-red  coloration. — E.  F.  A. 

Cade  oil  [Empyrcumatic  oil  of  Juniperus  oxycedrus  wood] : 

its    preparation   and    distinctive  characters.      C.    Pepin. 

J.  Pharm.  Chirn.,  1906,  24,  49—58. 
Preparation. — Cade  oil  is  distilled  in  the  neighbourhood 
of  Saint-Sauveur,  Alpes  Maritimes.  and  in  the  departments 
of  Var  and  Gard.  It  is  produced  from  the  wood  of  wild 
Juniperus  oxycedrus,  this  species  being  distinguished  from 
other  kinds  of  Juniperus  by  its  bright  orange-red  fruits 
of  the  size  of  a  hazel-nut.  The  wood  is  cut  into  billets, 
and  packed  in  an  iron  pot,  which  is  then  inverted  and 
luted  over  a  concave  stone  ;  the  centre  of  the  concavity 
is  pierced  by  an  aperture  to  which  the  delivery  tube  is 
fitted.  In  some  larger  distilleries,  the  billets  are  laid  in  a 
pile  on  such  a  large  hollow  stone,  and  a  kiln  is  constructed 
round  them  with  bricks.  In  either  case  the  plant  is 
surrounded  with  fuel,  consisting  of  the  worthless  wood 
of  the  juniper,  and  distillation  is  conducted  per  descensum. 
The  tarry  distillate  is  collected,  and  set  aside  for  some 
weeks,  when  it  separates  into  three  layers,  consisting  of  a 
thick  tarry  deposit,  an  intermediate  aqueous  stratum, 
and  a  floating  layer  of  oil.  The  latter  is  cade  oil.  It  is 
clear,  lighter  than  water,  fluid,  and  has  a  red-brown 
colour,  and  a  distinctive  smoky  odour. 

Test  for  genuine  oil. — One  c.c.  of  the  oil  is  agitated 
with  15  c.c.  of  light  petroleum  spirit,  and  filtered.  Ten  c.c. 
of  the  filtrate  are  then  shaken  well  with  an  equal  volume 
of  5  per  cent,  neutral  cupric  acetate  solution,  and  the 
mixture  is  allowed  to  separate.  Five  c.c.  of  the  ethereal 
layer  are  withdrawn,  mixed  with  10  c.c.  of  ether,  and 
filtered.  The  filtrate  should  be  coloured  brownish-yellow. 
In  the  presence  of  pine  tar,  it  will  have  an  intense  green 
colour  ;  by  this  reaction  the  admixture  of  10  per  cent,  of 
pine  tar  may  be  readily  detected.  The  test  is  virtually 
that  of  Hirschsohn.  but  with  the  important  difference 
that  that  author  considered  the  green  colour  to  be 
characteristic  of  genuine  cade  oil. 

A  specimen  of  so-called  cade  oil.  distilled  by  a  manu- 
facturer of  repute,  was  found  not  to  respond  to  the  above 
characters  and  test.  It  was  then  ascertained  that  it 
was  not  the  product  of  the  wood  of  Juniperus  oxycedrus 
alone,  but  had  been  prepared  from  three  distinct  species 
of  Juniperus. — J.  O.  B. 

Rue  ;    Essential  oil  of   Algerian .     H.    Carette.     J. 

Pharm.  Chim.,  1906,  24,  58—62. 
Two  kinds  of  rue  oil  are  distilled  in  Algeria,  one  in  the 
summer,  the  other  in  the  Winter.  The  former,  known  as 
"  essence  de  rue  d'etc  "  i.-  the  produce  of  Ruta  montana. 
Its  chief  constituent  is  methyl  nonyl  ketone.  It  readily 
congeals  in  winter,  its  solidifying  point  being  5" — 8C  C. 
In  this  respect  it  resembles  oil  of  R.  graveolens.  which 
congeals  at  8C  — 10°  C.  The  oil  distilled  in  winter.  "  essence 
de  rue  d'hiver."  is  derived  from  R.  bracteosa,  and  consists 
chiefly  of  methyl-hcptyl  ketone  :  it  does  not  solidify  in 
winter,  and  requires  exposure  to  a  temperature  of—  18°  C. 
before  congealing:  it  units  :,Lriiii  at  —  10°  C.  It  is 
evident  therefore  that  the  mere  determination  of  the 
congealing  point  is  insufficient  to  establish  the  purity 
of  rue  oil,  since  this  character  varies  with  the  species  of 
Hula  employed  as  a  source  of  the  oil.  All  the  rue  oils 
examined  were  soluble,   in  the  proportions   1:2  or   1:3    in 


70  per  cent,  alcohol,  so  that  any  admixture  of  petroleum 
or  of  turpentine  oil  would  be  detected  by  this  test. 

In  order  to  avoid  confusion,  it  is  suggested  that  the 
oil  should   be  dealt  with  commercially    under  the  names 
of  the  botanical  sources,  thus,  '"  Oil  of  Ruta  but 
"  Oil  of  Ruta  montana,"  and  "  Oil  of  Ruta  graveolens." 

—J.  O.  B. 

Camphor  •    Export  of from  Japan.     For.  Off.    Ann. 

Series,  No.  3675.     [T.R.] 

The  production  of  camphor  in  Formosa  last  year  fell  off 
considerably,  and  consequently  the  amount  of  camphor 
oil  sent  to  the  refineries  in  Kobe  was  also  correspondingly 
less  (49  per  cent,  of  camphor  is  obtained  from  this 
The  output  in  Japan  itself  is  limited,  and  cannot  show 
much  increase,  at  any  rate  till  the  distillation  from  the 
leaves  gets  beyond  the  experimental  stage.  The  export 
from  Japan  therefore  depends  greatly  upon  supplies 
from  Formosa,  and  at  present  these  cannot  meet  the 
demand,  though  it  is  to  be  hoped  that  the  workers  in  the 
Formosan  camphor  districts,  with  higher  prices  paid  to 
them  for  their  produce  may  be  stimulated  to  further 
efforts. 

The  following  table  shows  the  shares  taken  by  the 
principal  countries  in  the  export  from  Japan  during  the 
last  three  vears : — 


Year. 


Value. 


India. 


1905 
1904 
1903 


United       United  I    Total 
France.    Germany.  Kingdom.    States.     Export. 


£  £ 

53.000  58,000 

82,000  "1,000 

61,000  37,000 


£ 
12,000 
15,000 
68,000 


£ 

26,000 

8,000 

50,000 


£  £ 

100,000  262,000 

128,000  323.000 

117,000  361,154 


Umbcllulone ;     Constitution    of .     F.    Tutin.     Chem. 

Soc.  Proc.,   1906,  22,   195—196. 

The  ketone,  umbellulone,  was  isolated  from  the  essential 
oil  of  I'mbellularia  Californica  bv  Power  and  Lees  (Chem. 
Soc.  Trans.,  1904,  85,  629 ;  this  J.,  1904,  559),  who 
showed  it  to  possess  the  formula  Cl0Hi40. 
Umbellulone,  on  oxidation,  yields  a  saturated  keto-acid, 
C9IL4O3  (m.pt.  102CC),  called  umbellulonic  acid,  which,  on 
distillation  under  suitable  conditions,  is  partially  con- 
verted into  an  unsaturated  lactone,  CgH1:>0,,  (b.pt.  217° — 
220°C).  This  lactone,  on  hj-drolysis,  yields  umbellulomc 
acid,  and  is  produced  by  the  elimination  of  water  from 
the  enolic  modification  of  the  keto-acid.  On  oxidation, 
a  poly  methylene  dicarboxylic  acid,  umbellularic  aetrf, 
C8H1204  (m.pt.  120°— 121°  C),  is  obtained,  which  is  remark- 
ably stable.  By  the  bromination  of  umbellulone,  and  subse- 
quent distillation  of  the  products,  p-eymene  was  obtained, 
together  with  substances  containing  bromine.  It  would 
therefore  appear  that  the  molecule  of  umbellulone  has  a 
structure  capable  of  yielding  this  hydrocarbon  without 
undergoing  any  profound  change.  The  following  formula 
is  stated  to  offer  the  most  satisfactory  explanation  of  the 
behaviour  of  umbellulone  on  oxidation  and  on  bromina- 
tion : — 

(CH3)HC ,CH COv 

I  CH.,<  >CH 

1 — :^c 


H„C- 


iCH.C(CH3)^ 


Unsaturated     alcohols  :      Reduction     of by     metal- 

ammoniums.     E.    Chablay      Compt.    rend.,    1906,  143, 
123—126. 

The  reduction  of  primary  unsaturated  alcohols  by  metal- 
ammoniums  results  in  the  formation  of  alcoholatcs.  as 
obtained  in  former  experiments  on  the  saturated  alcohols 
(this  J.,  1905.  634),  but  at  the  same  time  olefines  are 
produced,  instead  of  hydrogen  being  liberated.  Using 
allyl  alcohol  the  reaction  is  a  very  energetic  one  even  at 
—40°  C.  It  is  only  the  alkali  metal  which  is  directly 
active,  the  ammonia  being  set  free,  and  it  has  been  found 
that  when  sodium  alone  acts  on  allyl  alcohol,  some  pro- 
pylene is  formed,  though  mixed  with  hydrogen. — F.  Sods. 
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taction  of !•>  ctnnan 

(  >h\  inn.      J.      l'l.r  :» 
24  64. 

uts  secreted  liy  the  moulds  A  spi  ■  gillu  <  nigcr  anA 
ducc  cinnamic  m  id  ai 
.  with  llir  fnnnntion  of  cinnamene.   which  is  r- 

-ill   by   its   powerful  odour,   resembling   that   of 
A    filtrate   from   a   culture   of   these 

luce   a   solution   of   sodium   einnamatc   in 

tln>  manner.     The  reaction   suggests  the  employment   of 

icid  for  the  detection  of  these  moulds  in  dii 

iratious.     The  i  loped 

in  tin-  pharmaceutical  syrup  of  balsam  of  Tolu  is  attributed 

il  growth  of  the  moulds  therein.  -J.  0.  B. 

•i   sulphuric in  Switzerland.     Bd.  of 

Trade  .1..  July  19,  1906. 

A  decree  of  the  Swiss  Federal  Council,  which  came  into 

on  the  .">th  inst.,  imposes  a  special  duty  on  sulphuric 

r  (N<>.    1062  of  the  Tariff),  in  addition  to  the  import 

proper,   of    10  frs.    per    100    kilos.  ght), 

ounterrail   the   internal   taxes   levied   on   the   alcohol 

employed  in  the  domestic  manufacture  of  that  article. 

Iodine  :    /in  i.-i'on  of between  tico  solvt  nts.     V.  Osaka, 

Mem.  Coll.  Sc.  and  Ens.  Kvoto  Imper.  I'niv.,  1,  93 — 
10-2  ;    Z.  Elektrochem,  1906.  12.  473. 

-irements  have  been  made  of  the  division  of  iodine 

een  carbon  bisulphide  and  mixtures  of  alcohol  and 

•  r.    the    two    solvents    being    practically    immiscible. 

The    following    is    a    resume    of    the    results    obtained  : — 

Per  cent,   alcohol— 30-5,  26-7,   22-9.    19-1,  15-3,  11-4,  7-6. 

fncient  (ratio  of  iodine  in  alcohol  to  iodine  in  carbon 

bisulphide)— 00129.     0-0076,     0-0049,     0-0034.     0-0028, 

00023,    00020.       The    values    are    the    mean     of    those 

obtained   with   widely  different   concentrations  of  iodine. 

(See  also  this  J.,  1906,  282).— R.  S.  H. 

Bismuth    salts  :     Action   of    hydrogen    peroxide   on   . 

L.  Moser.     Z.  anorg.  Chem.,  1906.  50.  33—37. 

When  a  solution  of  bismuth  nitrate  is  added  to  alkaline 
hydrogen  peroxide  solution,  the  basic  hydroxide,  BiO.OH 
is  precipitated.  This  contains  no  peroxide,  but  a  small 
quantity  of  basic  nitrate,  which  accounts  for  the  fact 
that  some  chlorine  is  liberated  on  treatment  with  hydro- 
chloric acid. — F.  Sodn. 

Morphine  :      Coloring  trie     determination     of     .      L. 

Georges  and  Gascard.     XXIII.,  page  779. 

Cantharidin  :      Determination     of in     cantharides. 

K.    Siegfried.     XXIII. ;    page    780. 

English  Patents. 

Ether  vapours  ;    Process  for  the    recovery  of .     Soc. 

Jules  Jean  et  Cie..  and  G.  Raverat,  Paris.     Ens.  Pat. 

13,601,    July    1.    1905.     Under   Int.    Conv..    Julv    13, 

1904. 
See  Fr.  Pat.  350.057  of  1904  ;  this  J.,  1905,  1082.— T.  F.  B. 

t^-Cyclogeranic    acid    and    derivatives    thereof:       Manu- 
facture of .     O.  Imray.  London.     From  Farbwerke 

vonu.  Meister.  Lucius,  und  Bruning,  Hoechst  a  Main, 
Germany.     Eng.  Pat.  15.515.  July  28,  1905. 

See  U.S.  Tat.  805,924  of  1905  ;   this  J.,  1906.  39.— T.  F.  B. 

Pyrintidinc    derivatives  ;     Manufacture    of    .      H.    E. 

Newton.  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germanv.  Ene.  Pat.  18,582, 
Sept.   14.  1905. 

Pialkyi.barbitcrtc  acids  (2.4.6-trioxy-5-dialkylpyrimi- 
dinesi  are  prepared  by  treating  with  acids  the  2-thio-4- 
imino-5-dialkvl-iioxypyrimidines  obtained  by  condensing 
dialkvlcyanoacetic  esters  with  thiourea  ;  by  this  process, 
the  sulphur  and  imino  groups  are  simultaneously  replaced 
by  oxygen.— T.  F.  B. 


Initeii  States  Pa 

Zinc  perborate.     0.  Liebkne  ht,  Btbi  Maine,. 

Germany,     tasignoi    b  ler   and    Hasalacher 

I  hei il  Co.,  New  !ork.     I    8    Pal    824,798,  Jnlj   :i. 

1906 

r 143  -  T.  K.  It. 

Fkencii   Patent. 

pAor  \Jrom    itoborneol]  ;    Process  of  pr<  firing  . 

ur  I'Ind.   Chim.    3    Bale.      Ei 

Under    Int.    Conv.,    Nov.    4.  1905, 
and  Jan.  27.   1906. 

i:ng.  Pat.  2520  of  1906  ;   th  I,  335.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  714.) 

I'ltra-violct    rays  ;     Absorption    of by    glass    and 

apparatus  used  by  photographers.     A.  J.  Newton  and. 

A.  J.  Bull.     Phot.  J..  1906,  46,  282—284. 

The  spectrum  of  the  iron  arc,  formed  by  a  diffraction. 
grating  replica  mounted  on  a  concave  surface,  was  photo- 
graphed, and  the  absorption  of  the  glass  and  other  sub- 
stances ascertained  by  exposing  them  in  the  path  of  the 
lielit.  Photographs  are  given  of  the  spectra  obtained. 
All  the  lenses  tried  showed  complete  absorption  of  ultra- 
violet light  up  to  3170  A.U..  most  of  them  up  to  about 
3.300.  A  Kahlbaum  metal  process-mirror  reflected  all 
the  ultra-violet  light  recorded,  without  showing  marked, 
absorption ;  silver  or  glass  mirrors  gave  marked  but 
incomplete  absorption  between  2600  and  3300  A.U.  A 
half-tone  screen  absorbed  almost  all  the  ultra-violet  light 
up  to  3300.  The  absorption  of  specimens  of  Jena  glass 
1  cm.  thick,  selected  for  their  opacity  to  ultra-violet  light, 
waa  in  no  case  complete,  whilst  the  yellow  tint  of  the  glass 
indicated  some  absorption  of  blue  light.  The  importance - 
of  the  ultra-violet  light  in  process  work,  when  an  enclosed 
arc  lamp  is  used,  is  shown  by  spectra  of  arc  lights  on  a 
wet  collodion  plate,  from  one  of  which  the  ultra-violet 
was  excluded  by  means  of  a  solution  of  quinine  sulphate  ; 
it  is  demonstrated  that  the  greater  portion  of  the  effect  of 
such  light  is  attributable  to  the  ultra-violet  rays,  an.!. 
when  a  pigment  which  absorbs  these  rays  leg.,  Chinese- 
White)  is  used,  the  resulting  negative  is  frequently  faultv. 

— T."  F.  B. " 

Gelatinobromide  ;     Action    of    alkali    bromides    in    . 

B.  Homolka.     Phot.    Korr.,    1906,    43.    216.     Chem.- 
Zeit.,   1906.  30,  Rep.,  228. 

The  author  considers  it  probable  that  the  production  of 
"  marginal  fog  "  on  negatives  is  due  to  the  diffusion  of 
the  alkali  bromide,  in  the  emulsion,  from  the  margin  to 
the  centre  of  the  plate,  under  the  influence  of  osmotic 
pressure.  It  is.  therefore,  stated  that  the  alkali  bromide 
of  lowest  molecular  weight  (tic,  lithium  bromide)  is  the 
best  to  use  for  preparing  plates  as  free  from  marginal  fog 
as  possible  ;  it  is  shown  that  the  greater  the  molecular 
weight  of  the  alkali  bromide  used,  the  more  complete 
and  more  rapid  will  be  the  diffusion  of  the  bromide 
towards  the  centre  of  the  plate. — T.  F.  B. 


XXIL— EXPLOSIVES,    MATCHES,    &c. 

(Continued  from  page  714.) 

Dinitroglycerol.        F.     Volpert.       Z.     ges.     Schiess.-     u.. 

Sprengstotfwesen,    1906,    169.     Chem.-Zeit.,    1906,    30. 

Rep..  215. 
The  author  describes  dinitroglycerol,  an  explosive  intro- 
duced by  Mikolajczak.  as  relatively  safe  and  possessing 
the  advantage  that  it  does  not  solidify  when  exposed 
to  a  low  temperature,  such  as  would  be  met  with  in  the 
arctic  regions.     It  is  more  soluble  in  water  than  the  tri- 
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nitrate;  and  can  be  mixed  with  ammonium  nitrate  to 
•form  explosives  which  keep  well.  It  can  be  used  as  an 
ingredient  of  a  "  powder  "  which  is  good  for  shooting 
purposes,   being  non-corrosire  and  free  from  smoke. 

— E.  F.  A. 

"Oxyliquit"   [Liquid-air  explosive].     L.   Sieder.     Z.   ges. 

Schiess.-  u.  Sprengstoffwesen,   1906,  1,  S7— S9.     Chem. 

Centr.,  1906,  1,  1915. 
"  Oxyliquit  "  consists  of  liquid  air  mixed  with  oxidisable 
substances,  especially  wood  charcoal.  The  bursting 
effect  of  mixtures  containing  hydrocarbons.  &c,  depends 
upon  the  heat  of  combustion  of  the  combustible  substances. 
Petroleum  carbon  and  cork  charcoal  have  been  used 
in  place  of  kieselguhr  as  absorbing  agents.  The  explosive 
.  acts  well,  but  suffers  from  the  disadvantage  that  its  action 
is  considerably  diminished,  especially  in  bore-holes  of 
small  diameter,  by  rapid  evaporation  of  the  liquid  air. 
Liquid  oxygen  has  recently  been  used  in  place  of  liquid 
air. — A.  S. 

Gunpowder  and  bullets,  made  about  1641,  recently  dis- 
covered in  Durham  Castle.  O.  Silberrad  and  \V.  S. 
Simpson.  Chem.  Soc.  Proc.,  1906,  22,  172—173. 
The  ammunition  was  found  in  a  bucket  which  had  been 
walled  up  in  the  roof  of  Durham  Castle,  probably  having 
been  placed  there  about  1641,  when  the  Castle  was  armed 
.against  a  Scottish  raid.  The  bullets  consisted  of  roughly 
moulded  spheres  of  lead  of  two  different  sizes,  some  being 
1-5  cm.  and  others  1-8  cm.  in  diameter.  On  analysis 
they  were  found  to  consist  of  99T7  per  cent,  of  lead,  and 
to  contain  a  small  quantity  of  iron  and  silver,  together 
with  traces  of  bismuth,  arsenic,  and  ant.mony.  The 
gunpowder,  on  analysis,  was  found  to  approximate  closely 
in  composition  to  the  black  powder  now  used  in  this 
country.  In  appearance,  however,  it  differed  widely 
from  powder  manufactured  at  the  present  day.  the 
ingredients  having  been  merely  ground  and  mixed 
together,  no  attempt  at  granulation  having  been  made. 


Analysis  of  powder 
from  Durham  Castle. 


On  sample.     \  On  dry  material. 


Proportions 
used  at  pre- 
sent time  in 
this  country- 


Potassium  nitrate 

■  Carbon 

Sulphur   

Moisture    


73-99 
14-71 
9-98 
1-10 

99-78 


74-81 

14-87 
10-09 


15 
10 


These  results  are  somewhat  surprising,  since  the  com- 
positions used  in  this  country  during  the  seventeenth 
century  all  contained  a  much  higher  percentage  of  sulphur. 
It  seems  indeed  probable  that  this  powder  was  of  Prussian 
origin.  Prussian  musket  powder  being  the  only  explosive 
of  this  composition  in  use  at  that  date. 

The  calorimetric  value  was  determined  by  firing  a 
•  charge  at  a  density  of  loading,  0-48,  in  a  closed  vessel 
suspended  in  a  calorimeter.  The  pressure  recorded  was 
9-7  tons  per  sq.  in.,  or  1478  atmospheres.  The  calori- 
metric value  =  894  calories  per  grm.  This  is  in  close 
agreement  with  the  figure  given  by  ordinary  black  powder. 
The  critical  time  of  burning  was  determined  at  a  density 
of  loading  of  0-230.  The  pressure  recorded  at  this  density 
was  4-51  tons  per  sq.  in.,  687  atmospheres  ;  ordinary  black 
powder  fired  at  this  density  gives  a  pressure  of  686  atmo- 
spheres (Sir  Andrew  Xoble.  Phil.  Trans..  1905.  205.  15). 
The  critical  time  of  burning  observed  was  0-0030  second. 
This  is  more  rapid  than  that  of  the  granulated  powders 
now  in  use. 

Moisture  :    New  method  of  determining .  with  special 

application  to  mointun  in  cordis  and  other  substances 
containing  volatile  matters  other  than  water.  P.  V. 
Dupre.     XXIIL,  page  780. 


English  Patent. 

Nitroglycerin*  -explosives  ;     Manufacture  of .      H.  W. 

Lake.  London.  From  Dynamit  A.-G.  vorm.  A.  Xobel 
and  Co..  Hamburg,  Germany.  Eng.  Pat.  6314.  March 
15,  1906. 
Glycerol  is  converted  into  diglycerol  by  heating  it  under 
atmospheric  pressure,  and  the  product  is  either  mixed 
with  glycerin,  and  the  mixture  nitrated,  or  it  is  nitrated 
alone,  and  the  tetranitrodiglycerol  produced  added  to 
ordinary  nitroglycerin,  to  obtain  explosives  of  very  low 
freezing  point.  It  is  stated  that  a  nitroglycerin  explosive 
obtained  by  nitrating  glycerin  containing  25  per  cent, 
of  diglvcerol  does  not  congeal  when  cooled  to  — 18°  C. 

-A.  S. 


German  Patent. 

Nitroglycerin    explosives;    Process  for  the    manufacture 

of  gelatinous  .     Schachtebeck.     Ger.  Pat.   172.651, 

April  26,  1905. 
The  invention  relates  to  the  manufacture  of  gelatinous 
nitroglycerin  explosives,  in  which  wet  collodion-cotton 
is  used.  The  wet  collodion-cotton  is  treated  with  glue, 
dextrin,  starch,  or  similar  substances  for  the  purpose  of 
absorbing  the  moisture.  As  an  example  an  explosive 
of  the  following  composition  is  given : — Nitroglycerin, 
60-25  ;  collodion-cotton  containing  35  per  cent,  of  water, 
2-7  ;  glue,  3-0  ;  wood  meal,  7-0  ;  sodium  nitrate,  24  ; 
and  ammonium  nitrate,  3  parts. — A.  S. 
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(Continued  from  page  717.) 
APPARATUS,    d-c. 


Calorimetric  method;    New  — 
Lighting,    1906,    95, 


4) 


M  Casaubon. 
-4-> 


Gaa 


This  calorimetric  method  consists  in  measuring  the 
proportion  of  air  required  for  the  complete  combustion 
of  the  gas,  instead  of  directly  measuring  its  calorific 
value.  It  is  stated  that,  despite  the  differences  in  the 
calorific  values  of  the  variable  constituents  of  a  gas,  it 
can  be  shown  by  calculation  that  an  accurate  determina- 
tion of  the  heating  power  can  be  made  by  observing  the 
ratio  of  air  to  gas.  Even  in  the  case  of  coal  gas  enriched 
with  benzene,  the  error  is  only  something  like  8  calories  per 
cubic  metre.  In  carrying  out  the  method,  the  gas  is  burned 
in  a  Bunsen  burner  to  which  the  air  and  gas  are  supplied 
from  separate  meters,  the  flame  being  maintained  in  a 
closed  space  provided  only  with  an  orifice  at  the  top  for 
the  escape  of  the  products  of  combustion.  By  observing 
the  appearance  of  the  flame  while  the  air  supply  is 
increased  or  diminished,  one  can  see  the  exact  point  at 
which  complete  combustion  is  occurring,  but  an  easier 
method  of  ascertaining  this  point  consists  in  surrounding 
the  flame  with  a  mantle  of  oxide  of  cerium,  and  noting 
when  the  colour  of  the  mantle  changes  from  red  to  white. 
It  is  stated  that  an  infinitely  small  change  in  the  supply 
of  air  is  sufficient  to  change  sharply  the  red  colour,  due 
to  a  reducing  flame,  to  a  white  colour,  due  to  an  oxidising 
flame.  A  ceria  mantle  is  easily  obtained  by  soaking  an 
ordinary  mantle  in  a  30  per  cent,  solution  of  cerium 
nitrate. — H.  B. 


French  Patent. 

Gases  ;     Apparatus   for   the   analysis   of .      Monopol 

Betriebskontroll  -  Apparate  K.  Steinbock.  Second 
Addition,  dated  Dec.  4,  1905  (under  Int.  Conv.,  May  1 1. 
1905),  to  Fr.  Pat.  359,352  of  Xov.  2,  1905  (this  J., 
1906,  394,  529). 

The  apparatus  described  in  the  principal  patent  and 
first  addition  thereto  is  here  further  modified,  with  the 
object  of  obtaining  an  exact,  automatic  registration  oi 
the  results  of  the  analysis. — H.  B. 


AlU    15.  1»0«.] 
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INORC  [NIC    Ql    I  A '/•//■  1/7  1  E. 

•uii    metals;     Analysis  of .     [Determination    of 

■mm   and   palladium].     N.    A.   Orlow.     Chem.-Zi 
1906.  30.  714     715. 

p  irate  omnium  from  platinum,  iridium,  ruthenium, 

nnd  rhodium,   the  solution  is  lirst   treated   with r 

■Mgnesium,  and  then  hydrogen  peroxide  ia  added  to  the 
black  precipitate  thus  formed.  Osmium  dissolves,  and 
can  be  subsequently  obtained  as  the  pure  tetroxide, 
whereas  the  other  metals  are  insoluble. 

Palladium  may  be  separated  from  the  other  metals 
of  the  platinum  group  by  adding  freshly  precipitated 
silver  iodide  to  a  solution  of  their  chlorides.  This,  unlike 
potassium  iodide,  reacts  only  with  palladium  chloride, 
yielding  the  black  insoluble  iodide,  and  leaving  the  other 
ntals  in  solution.  The  palladium  may  be  extracted 
from  the  precipitate   by   the  aid  of  potassium   iodide  or 

mate  solutions,  or  by  means  of  aqua  regia.  —  F.  Sons. 

Boric  acid  [in  foods,  <<-<■.]  ;  Us  detection  and  deti  rmination 
in  large  or  small  amounts.  \Y.  H.  Low.  J.  Amer. 
Chem.  Soc,  1  HOB.  28,  807—823. 

The  chief  points  brought  out  by  the  author  are  the 
following  : — 

Detection  of  boric  acid. — There  is  no  necessity  to  dry 
the  turmeric  paper  at  the  temperature  of  the  water-bath. 
By  carrying  out  the  test  at  the  ordinary  temperature 
in  a  vacuum  desiccator,  or  at  40  — 50  C,  in  an  ordinary 
cator,  small  quantities  of  boric  acid  can  be  detected 
in  the  presence  of  large  amounts  of  other  salts,  and  in 
the  presence  of  substances  such  as  nitrates  and  phosphate-. 
that  interfere  with  the  test  made  in  the  usual  manner. 

[hi,  rmination  of  boric  aciii. — If  a  water-absorbing 
lance,  such  as  dry  calcium  chloride,  be  added  to 
the  solution  under  examination,  it  is  possible  to  distil 
over  the  whole  of  the  boric  acid,  by  means  of  methyl 
alcohol  vapour,  without  evaporating  to  dryness.  Details 
of  the  methods  of  carrying  out  the  tests  are  given,  and 
also  the  proportions  of  boric  acid  found  in  various  salts 
u'cd  in  meat-packing  establishments. — A.  S. 

Borates  :    Potassium  and  sodium [and  determination 

of  boric  acid  in  alkali  borates].       M.   Dukelski.      VII., 
page  757. 


ORGANIC— QUANTITATIVE. 

Cade  oil;  preparation  and  distinctive  characters.   C.  Pepin. 
XX..  page  776. 

Glycerol  in  wine  :  Xew  methods  for  the  determination 
of  — — .  C.  Billon.  Sixth  Internat.  Congr.  Appl. 
Chem.,  Rome,  1906.  Wochensch  f.  Brau.,  1906,  23, 
350. 

In  the  opinion  of  the  author  the  old  methods  for  the 
estimation  of  glycerol  in  wine  are  both  intricate  and 
inaccurate.  Treatment  with  alcohol-ether  gives  a  very 
impure  extract  ;  conversion  of  glycerol  in  wine  into 
other  easily  estimated  substances  is  difficult  and  un- 
certain. The  author  has  worked  out  the  following 
methods  : — 

A.  Determination  of  glycerol  in  dry  wines. — Fifty  c.e. 
of  the  wine  are  evaporated  to  15  c.e.  on  the  water-bath, 
treated  with  a  slight  excess  of  milk  of  lime,  and  then 
evaporated  to  dryness.  The  residue  is  triturated  with  a 
-  spatula,  and  mixed  with  5  c.e.  of  strongest  alcohol. 
again  triturated,  and  treated  with  a  further  quantity  of 
5  c.e.  of  alcohol.  The  whole  is  poured  into  a  100  e.c. 
flask,  and  the  dish  rinsed  into  the  flask  twice,  each  time 
with  5  c.e.  of  alcohol.  Ethyl  acetate  is  then  added  in 
small  quantities  at  a  time  until  the  flask  is  tilled  up  to  the 
mark,  the  whole  being  shaken  after  each  addition.  Owing 
to  their  insolubility  in  ethyl  acetate,  foreign  substances 
are   thus   precipitated.     The   flask   is   shaken   thoroughly 


for  1—2  minutes,  and  its  content  filtered  Eighty  o.o. 
of  the  filtrate  {      40o.o   wine)  iroevaporal  upv 

consistence  on  the  water-bath  in  below 

so    C      I  lie  residue  is  dried  for  an  hour  in  an 
BO      To     Cm   and   the  pure,   dry    glycerol    remaining 
weighed.     The  author  has  shown  bj  experiment  that  the 

results  are  satisfactory. 

r.    Determination   of  glycerol   in   tweet   urine*.-    If   the 

wine  contain  more  than  In  per  cent,  of  sugar,  the  glycerol 
obtained   by  the  above  method  is  somewhat  contaminated 

with  sugar.  In  such  cases  the  method  is  modified  as 
follows: — Fifty  0.0.  of  the  wine  are  concentrated  to 
15  c.e.  :   a  quantity  of  lime,  equal  to  the  weigh!  of  sugar 

m  the  "ill  c.e.  of  wine,  is  added,  and  the  whole  is  n  a  por  a  ted 

to  a  svrup.  The  residue  is  treated  with  l"  15  o.o  ol 
alcohoi.  and  then  heated  to  boiling.  The  alcohol  ia  de- 
canted into  a  100  c.e.  Bask,  and  the  alcoholic  extraction 

repeated    six    or    seven    tunes.      The  ict     is 

cooled,  made  np  to  100  c.e.  with  alcohol,  shaken,  and 
tillered.  An  aliquot  part  of  the  filtrate  is  evaporated 
to  a  syrup  on  the  water-bath  ;  the  residue  is  taken  up 
with  10  c.e.  of  alcohol,  and  then  made  up  to  a  volume  of 
50  c.e.  with  ethyl  acetate.  The  mixture  is  filtered,  and 
,\n  aliquot  part  of  the  filtrate  evaporated  to  dryness, 
and  the  residue  heated  for  an  hour  at  60° — 70°  C,  and 
weighed. — L.  E. 

Casein    in    cheese  ;     Determination    of .     A.    Trillat 

and   Sauton.     Compt.   rend.,    1906,   143,   61—03. 

A  method  is  described  for  the  determination  of  the 
unchanged  proteids  in  cheese,  and  is  based  on  the  pre- 
cipitation of  the  casein  in  the  presence  of  formaldehyde 
and  acetic  acid  (see  this  J..  1906,  395).  Two  grms.  of  the 
cheese  are  rubbed  down  with  10  c.e.  of  hot  water,  a 
further  50  c.e.  of  water  being  added  gradually.  In  the 
case  of  hard  cheese,  slightly  ammoniacal  water  ia  used. 
The  liquid  obtained,  is  boiled  for  live  minutes.  0-5  c.e.  of 
40  per  cent,  formaldehyde  solution  are  added,  and  the 
heating  continued  for  three  minutes.  After  the  addition 
of  five  drops  of  acetic  acid,  the  precipitated  proteids  are 
collected  on  a  weighed  filter,  extracted  with  acetone  to 
remove  fat.  then  dried  at  a  temperature  of  75° — 80°  C, 
and  weighed.  The  method  is  particularly  suitable  for 
following  the  changes  which  take  place  during  the  ripening 
of  the  cheese,  as  will  be  seen  from  the  following  results 
obtained  by  the  examination  of  a  Roquefort  cheese  : — 

Freshly-made  cheese 19-48  percent,  of  casein. 

The  same  cheese.  8  days  old.. 18-12         ..  „ 

15       .' 11-65 

30       „     „    ..   8-00 

60       7-10 

The  products  of  the  digestion  of  casein  are  not  rendered 
insoluble  by  formaldehyde,  as  is  proved  by  experiments 
on  casein  itself,  and  also  on  various  samples  of  peptone 
and  albumose. — \V.  P.  S. 


Morphine  ;       Colorimctric     determination      of     .      L. 

Georges    and    Gascard.     J.    Pharm.    t'him..    1906,    23, 

513—515. 
The  method  depends  on  measuring  the  colour  produced 
by  iodic  acid  in  solutions  of  morphine,  either  alone,  or 
in  the  presence  of  a  slight  excess  of  ammonia.  For 
purposes  of  comparison  a  standard  solution  containing 
1-256  grms.  of  morphine  hydrochloride  is  prepared  : 
each  c.e.  of  this  contains  0-001  grm.  of  mono-hydrated 
morphine.  A  known  volume  of  the  neutral  solution 
of  morphine  of  unknown  strength  is  treated  with  5  c.e. 
of  5  per  cent,  solution  of  iodic  acid,  and  is  matched  in 
the  usual  manner,  with  the  colorimeter,  against  the 
standard  morphine  solution  treated  in  a  similar  manner. 
The  tint  developed  by  iodic  acid  alone  reaches  its 
maximum  in  about  30  seconds;  after  a  brut  15  minutes 
it  begins  to  diminish.  The  colour  produced  by  iodic 
acid  and  ammonia  is  not  fully  developed  for  two  or  three 
minutes.  The  method  is  useful  as  confirmatory  of 
gravimetric  results. — J.  0.  B. 
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Caniharidin  :     Determination      of    in    cantharides. 

K.   Siegfried.     Schweiz.    Woch.   Chem.    Pharm.,    1906, 
44.  342—345. 

Fifteen"  grms.  of  the  powdered  drug  are  covered  with 
150  grms.  of  chloroform.  1  c.c.  of  hydrochloric  acid  is 
added,  and  the  mixture  is  thoroughly  agitated  for  several 
minutes  ;  it  is  then  set  aside  for  24  hours  with  occasional 
agitation.  One  hundred  grms.  of  the  chloroformic  extract 
are  then  filtered  into  another  flask,  and  the  solvent  is 
removed  by  distillation  at  the  lowest  possible  temperature, 
the  flask  being  well  immersed  in  the  water-bath.  The 
residual  cantharidin  is  then  washed,  and  transferred 
to  a  small  tared  filter  by  means  of  10  c.c.  of  light 
petroleum  spirit,  any  adherent  crystals  being  removed 
with  a  little  more  of  the  solvent.  The  filter  and  contents 
are  finally  dried  to  constant  weight  at  50°  C.  The  yield 
<of  cantharidin  should  be  at  least  0-8  per  cent. — J.  0.  B. 

Moisture  ;    New  method  oj  determining .  with  special 

application  to  moisture  in  cordite  and  other  sttbstu 
containing  volatile  matters  other  than  water.  P.  V. 
Dupre.  Analyst.  1906.  31,  213—218. 
Water  is  estimated  by  measuring  the  amount  of  acetylene 
given  off  when  it  is  allowed  to  act  on  calcium  carbide. 
From  1  to  2-5  grms.  of  cordite,  ground  as  for  analysis, 
is  weighed  out  in  a  tube  of  about  1  cm.  diameter  and  about 
12  cm.  long.  It  is  covered  with  a  layer  of  sand,  and 
calcium  carbide  filled  in  to  a  depth  of  about  5  cm.,  the 
sand  being  used  to  prevent  the  cordite  from  coming  into 
contact  with  the  calcium  carbide.  The  tube  is  then 
connected  with  a  nitrometer  containing  a  saturated  solution 
of  common  salt,  and  the  apparatus  adjusted  to  zero  with 
the  tube  brought  to  a  known  temperature  bv  immersion 
in  cold  water.  It  is  next  immersed  in  a  water-bath 
at  a  temperature  of  100°  C.  to  a  depth  of  7 — S  cm.,  and  the 
heating  continued  until  no  further  evolution  of  gas  is 
observed.  The  tube  is  then  brought  back  to  its  original 
temperature,  and  the  volume  of  acetylene  measured, 
and  corrected  for  temperature  and  pressure.  Owing  to 
the  fact  that  the  lime  which  is  formed  retains  a  certain 
amount  of  moisture  at  100°  C,  it  was  found  that  1  c.c.  of 
acetylene  corresponds  to  0-001725  grm.  of  water  instead 
■  of  0-00162  grm.  as  given  by  calculation. — B.  J.  S. 


dust.  From  this  the  author  concludes  that  since  the  double 
bond  is  so  readily  reduced,  it  must  stand  in  the  n.  d. 
position  with  regard  to  at  least  one  of  the  ketonic  gro 
The  close  relationship  between  hydroxycholestenone  and 
cholestandione  is  also  shown  by  the  fact  that  both  yield 
the  same  dibromide.  melting  at  about  165°  C. 

Action  oj  hydrazine  on  cholestandione. — About  70  per 
cent,  of  six-sided  plates  melting  at  about  lt>S~  C.  and 
having  the  formula.  C27H42N2.  were  obtained.  Here 
1  mol.  of  the  diketone  reacted  with  1  mol.  of  hydrazine, 
with  the  liberation  of  1  mol.  of  water.  This  reaction  is 
usually  regarded  as  characteristic  of  (3-  and  -y-diketones 
(in  one  isolated  instance  it  has  been  observed  with  an 
a-diketone)  :  and  since  cholestandione  is  not  an  a-  or 
(3-diketone,  there  remains  only  the  1 :  4  position  for  the  two 
ketonic  groups. 

Action  of  hydrazine  on  hydroxycholestenone. — There  was 
formed  only  a  monohydrazone,  C27H42OX2,  melting,  after 
recrvstallisation.  at  160° — 161°  C. 

Other  derivatives  of  hydroxycholestenone. — When  fused 
with  o-phenvlenediamine.  and  the  product  crystallised 
from  hot  ethyl  acetate,  hydroxycholestenone  yielded  a 
compound,  C^3H4GON2.  melting  at  158° — 159°  C.  This 
substance,  which  was  readily  soluble  in  chloroform, 
ether,  and  benzene,  but  only  slightly  soluble  in  alcohol 
and  ethyl  acetate,  contained  one  more  molecule  of  water 
than  a  quinoxaline  derivative.  It  yielded  an  acetyl 
derivative  melting  at  148=  C.  and  dissolved  in  concen- 
trated sulphuric  acid  or  alcoholic  hydrochloric  acid  to 
form  solutions  of  a  beautiful  purple  colour.  Compounds 
of  hydroxycholestenone  with  acetic  anhydride  and 
sulphuric  acid,  and  with  aniline  and  sulphuric  acid,  are 
also   described. — C.  A.  M. 
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{Continued  from  page  717.) 

Cholesterol.      A.  Windaus.      Ber.,   1906,  39,  2249— 22r,L\ 

Mauthner  and  Suida  (Monatsh.  Chem.,  1896,  579) 
described  three  neutral  products,  viz.,  a-hydroxychole- 
stenol,  hydroxycholestenone.  and  hydroxycholestendiol, 
obtained  by  oxidising  cholesterol  with  chromic  acid.  The 
first  of  these,  C2TH4202.  is  probably  an  unsaturated 
secondary  alcohol,  whilst  hydroxycholestenone,  C2-H4[,n2, 
is  the  corresponding  ketone,  and  hydroxycholestendiol, 
('2-H4203,  probably  a  saturated  compound  containing 
1  mol.  of  water  more  than  hydroxycholestenone.  In 
the  author's  experiments  20  grms.  of  cholesterol  were 
oxidised  by  means  of  chromic  acid  in  acetic  acid,  and  the 
products  separated  into  neutral  and  acid  compounds. 
'The  former,  about  70  per  cent.,  were  purified,  and  finally- 
yielded  5  to  6  grms.  of  pure  hydroxycholestenone.  The 
acid  products,  on  treatment  with  acetone,  yielded  from 
-3  to  4  per  cent,  (calculated  on  the  cholesterol)  of  an  acid 
melting  at  290°  C,  and  having  the  formula,  C27H4404. 
An  acid  with  the  same  composition  and  properties  has 
been  obtained  from  cholesterol  bv  Diels  and  Abderhalden 
(Ber..   1903.  3177;    1904,  3092)." 

Hydroxycholestenone. — The  fact  that  an  ethyl  ester 
-can  be  formed,  indicates  the  presence  of  a  hydroxyl  group, 
but  as  the  hydroxyl  was  not  replaced  by  hydrogen  when 
the  compound  was  heated  in  a  tube  with  zinc  dust,  it  was 
not,  according  to  Semmler,  a  tertiary  hydroxy!  group. 
A  quantitative  conversion  of  hydroxycholestenone  into 
-cholestandione  was  effected  by  boiling  it  for  four  hours 
.under  a  reflux  condenser  with  dilute  acetic  acid  and  zinc 


Government  Laboratory  ;    Report  of  the  . 

The  report  of  the  Government  Laboratory  shows 
that  during  the  twelve  months  ended  March  31, 
1906.  '2054  samples  of  "  drugs,  medicinal  and  toilet 
preparations."  1506  samples  of  "  flavouring  essences, 
essential  oils,  and  perfumery,"  and  1112  samples  of 
chemicals  were  tested  at  the  Government  Laboratory 
for  liability  to  spirit  duty.  320  samples  of  mineral  acids, 
chemicals,  drugs,  vinegar,  and  the  like  were  tested  for 
the  presence  of  arsenic. 

The  export  of  medicinal  tinctures,  flavouring  essences, 
and  perfumes  under  the  special  drawback  regulations 
continues  to  increase.  In  the  course  of  the  twelve  months 
under  review  14.269  samples,  representing  143,255  galls, 
of  proof  spirit,  were  tested,  and  there  were  few  occasions 
for  complaint  with  respect  to  inaccuracies  in  the  trader?' 
declarations.  The  total  quantity  of  methylated  spirit 
made  shows  a  marked  increase,  amounting  to  over 
3.821.000  galls.,  as  against  about  3,666,000  in  each  of 
the  three  previous  years.  Of  this  amount,  2,139,000  galls, 
represent  the  ordinary  unminerahsed  or  manufacturing 
spirit,  and  1,688,000  galls,  the  mineralised  methylated 
spirit  chiefly  sold  by  retail  to  the  general  public.  The 
increase  has  been  wholly  in  the  mineralised  spirit,  which 
shows  an  excess  of  177,195  galls.,  or  more  than  11  per 
cent.,  over  the  quantity  made  in  the  year  ended  March  31, 
1905.  The  unmineralised  or  manufacturing  spirit 
shows  a  slight  decrease,  being  23,108  galls,  less  than  in 
the  year  ended  March  31,  1905.  This  does  not  imply 
any  lessened  use  of  alcohol  in  manufacturing  operations. 
During  the  year  a  considerable  quantity  of  unminerahsed 
methylated  spirit  has  been  replaced  by  alcohol  denatured 
otherwise  than  with  wood  naphtha,  and  there  has  also 
been   further   use   of   more   efficient   recovery   apparatus. 
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four     samples     of     special     "  petroleum     ether," 
nting  2391    i;alls..    for  addition    In   tin    ini'tl 
(iint  used  in  certain  mamifacturin 

■xannn.d.   and   all   were  approved.       Tin-   u i 

Idwtured  alcohol   for  manufacturing   purpose 

Motioned   in   several  additional  cases,   and   the  quantity 

•i  spirit  "t  this  kind  used  in  manufacturing  operati 

!  during  the  year  in  351, 015  pro  i  .  com 

. iriil   with  '207,7(10   pruof  galls,    lasl    year,   and   200,452 

Ms.  in  the  year  ended  March  31,   1904.     The  total 
ruantity  of  denatured  alcohol  of  all  kinds  used  tor  indu 
rial  purposes  last  year  -how-  an  in.  rease  of  207,000 

nt  I '"'I  202,000  galls,  over  1904.      \  1  u 

>f  samples  of  spirits  recovered  in  various  manufacturing 

ms,   and   of   various   special   denaturing   agents 
'aniphor.  toluene,  animal  oil,  &c.     have  been  examined. 
\'o  illegal  use  of  methylated  spirit  has  been  detected  at 
•hiring  premises  where  its  use  has  been 

■at  majority  of  the  sheep  dips  examined, 
he  chemical    constituents   have   been    found    to    bi 
■tantially   what    they   had   been   stated   to   be.       The   total 

lllliil'ei'    .if     analyses    and     exi naf  0ns     made     for     the 

levonuo  and  other  departments  of   the  State  was  106,799 


Spain;     Xf.w    Customs   Tariff   of   . 

[Od.  8066].     Price  5 

This  i-  a  translation  of  the  new  Spanish  Customs 
sriff  which  came  into  force  on  the  1st  July,  with  com- 
parison of  the  duties  leviable  under  the  tariff  which 
arae  in  force  prior  to  that  date.  The  new  tariff  rates 
juotcd  in  this  Return  are  the  minimum  rates,  these  being 
ipplieal.le  to  the  merchandise  of  the  United  Kingdom. 
xhich  is  entitled  to  most-favourednation  treatment. 
Special  attention  is  directed  to  Schedule  III.  in  the  Return, 
containing  particulars  of  the  entrepot  surtaxes  leviable 
m  products  of  extra-European  origin  transhipped  in  a 
hi  port  ;  also  to  Appendix  I.,  containing  explana- 
tory note-  relating  to  various  items  of  the  tariff;  and  to 
Appendix  II.,  containing  the  provisions  of  the  new  tariff 
relating  to  the  dutiable  weight  of  merchandise  and  the 
Customs  treatment  of   packings  and   coverings. 


Ikemicals;     United  States   Census  of 

and  Drug  Rep.,  July  9,  1906. 


Oil,  Paint. 


Ihe  Director  of  the  Census  has  announced  the  result 
!i  of  the  statistics  of  chemicals,  including 
I  wood  distillation  products  and  sulphuric,  nitric,  and  m 
I  acids,  for  the  calendar  year  ending  December  31,  1904, 
|  forming  a  part  of  the  census  of  manufactures  of  1906.  The 
I  statistics  indicate  that  there  has  been  a  substantia! 
mcrease  in   this  industry  in  the   United   State-,   as  com- 

i  with  the  statistics  of  1900.  which  covered  the  i 
year   ending    .May    HI.        The    products   cover    only    the 
chemicals  manufactured  and  sold  as  such.     They  do  not 
include  products  which  are  made  and  consumed  in  the 
establishment   where   produce.!. 

imparative  figures  for   1905  and   1900  are  shown  in 
the  following  summary  :  — 


Number  of  establishments 44s 

dols.      119,890,193 

1  officials,  clerks.  eve. — 

r    3,387 

dols.  4.901,523 

J  Wage-earners — 

average  number 24.52; 

u  •-- dols.        13. ■_ 

aesos  expenses dols.         8,937,242 

-   as    I.  cost dols.        51  - 

| -Products,  total dols.      '92,088 

a tons  13,268 

!'■    dols.  361,018 

Sulphuric  acid,  66'  B 'tons 

dols.  4,757,046 

Sulphuric  acid,  66-  B 'tons  30.658  . 

Value    dols. 

uric  acid,  50°  B.    'tons  216.015 

Value    dols.  1,751,814 


1900 


459 
89,091,430 

2,123 

2.923.033 

9.4'  1 

-  • 
34.564.1  17 
62,676.730 


375.410 
16,829 


Kltrii   acid  "lb. 



m.     a  a  Id 

dols. 

i  irtario  acid  lb. 

Value    dols, 

\.   Uc    icld    H>. 

Value    dols 

Soda  ash    tons 

\  alue    dols. 

Sal  soda  

Value    dols. 

11 iate  of  soda    

dols. 

Caustic  soda   

dols. 

Borax   

Value    dols. 

I'.itashes lb. 

Value    dols 

Alums  lb. 

Value    dols. 

ir  distilling  products — 
Chlorides  made  from  coal 

tar  dols. 

Distilling  products,  value  dols. 

Crude  wood  alcohol galls. 

Value    dols. 

Kenned  wood  alcohol   galls. 

Value    dols. 

\'  .  tatc  of  lime    tons 

Vain.-    dols. 

Charcoal bus. 

Value    dols. 

All  other  wend  distillates  .  .  dols. 
Hypochlorites       and       other 

bleaching  agents,  value  dols. 

Calcium  carbide tlb. 

Value    dols. 

Carbon  disulplnde      tlb. 

Value    dols. 

Phosphorus    tlb. 

Value     dols. 

Sodium tlb. 

Value    dols. 

All  other  electro-chemical  pro- 
ducts, value dols. 

Pyroxylin  plastics,  value....  dols. 
All  other  plastics,  value  ....  dols. 
Anhydrous  ammonia,  value  .   dols. 

'  art. on  dioxide,  value dols. 

All    other    compressed    and 

liquefied  gases,  value    . .   dols. 
Alkaloids      oz. 

Value    dols. 

Gold  salts    oz. 

Value    dols. 

Silver  salts oz. 

Value    dols. 

Platinum  salts    oz. 

Value    dols. 

Chloroform lb. 

Value    dols. 

Ether    lb. 

Value    dols. 

Acetone    lb. 

Value    dols. 

All  other  tine  chemicals,  value  dols. 
rine   lb. 

Value    dols. 

Cr.ain  of  tartar lb. 

Value    dols. 

Epsom  salts lb. 

Value    dols. 

Copperas lb. 

Value    dols. 

Phosphate  of  soda lb. 

Value    dols. 

Tin  salts lb. 

Value    dols. 

AU  other  products dols. 


11   .1.1  la 

28.1 

2,0  16 

1,41 

' 

1.1 

■  |  .mi, 

2,o; 

781,608 

27, --z 

21 

8,204,  ■!  • 

4.7. 

779.166 

1  I  .  ■.io 

1. 

7^.77.1 

2,924,850 

2,91 

20,882 

2. 1 1 

5,621 

3,764,800 

644,768 

174,470 

202,11 

152. ... 

2,3., 

2,01.1,607 

340.641 

809,830 

504,176 

512,264 

6.il.i4.s71 

4,1 

2,1'. 

1.660,061 

1.  1 

:-i,140 

2,6- 

2.296.898 

43.41;'. 

1,474. '.'-2 

23,869,055 

17.1 

1,1.' 

726,672 

9,534 

752,275 

492.036 

31,642,000 

— 

1,088,420 

— 

1,447,565 

— 

57,671 

— 

7ii'.>,i;i.s 

204,441 

1.320.000 

— 

170,000 

— 

4,62' 



2,857 

1,970,387 

1.VIK.668 

129.013 

1.173.184 

148,157 

1.343,966 

696,164 

274. 2.1:1 

70,690 

4.949.525 

3,387  522 

2,925,789 

1,745.264 

59.969 

8.594 

44'.'. -'.4 

90.145 

1,743,882 

1,252.604 

499,345 

19,068 

7.312 

175,682 

54,600 

616.670 

396.540 

165.604 

98.070 

871.394 

263,238 

440.210 

129,876 

1,30X1 

1,638.715 

161.320 

178,666 

4,162,137 

1,426,373 

18.791.997 

-3,798 

2,341 

2.012,886 

11.553.660 

10,620,000 

2,263,872 

2,081,500 

15,935,8  (7 

6.07  . 

145.801 

45,966 

8,89>,  -  -  i 

14,097.905 

28,647 

.  .-  , 

12,018,815 

3.478,350 

243,822 

104.554 

10,676.941 

4.677.471 

1,092.980 

470. 159 

23,30- 

18,831 

•  Exclusive  of  chemical  products  valued  in  1905  at  $2,747,434. 
made  in  establishments  engaged  primarily  in  the  manufacture  of 
other  products.  The  principal  items  covered  by  this  amount  were 
sulphuric  acid.  50'B..  21.903  tons,  valued  at  $194,475  ;  nitre  acid. 
5.099,662  lb.,  valued  at  $224,046  ;  crude  wood  alcohol.  1- 
galls..  valued  at  $40,148  ;  refined  wood  alcohol.  1.459,807  galls- 
valued  at  $808,639  ;  acetate  of  lime,  5.242.636  lb.,  valued  at 
$52,751;  charcoal.  6.045.157  bushels,  valued  at  $290,192;  coal 
tar  distilling  products,  valued  at  $238,645,  and  soda  products, 
valued  at  $247,800. 

t  The  total  value,  $1,305,368.  only  was  reported  for  this  group 
in  1900  under  the  heading  "  Eleetro-Chemical  Products." 


t  Not  separately  reported  in  1900, 
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New    Book. 

Axst'AL   Report  of   H.M.   Inspector   of   Explosives. 
Home  Office.     [Cd.  3044.]     Price  2s.  2d. 

This    publication   deals  with    the   manufacture,  storage, 


packing,  conveyance,  importation,  and  Government 
inspection  of  explosives.  Details  are  given  of  the  accidents 
by  fire  or  explosion  of  which  the  Home  Office  had 
cognisance  during  1904.  These  show  a  total  of  341. 
causing  50  deaths,  and  injuring  348  people.  Special 
chapters  are  devoted  to  petroleum  and  to  carbide  of 
calcium  and  acetylene. 
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Official  Notices. 

rUBILEE  OF  THE  COAL-TAR  COLOUR  INDUSTRY 

PhRnK\T\TIii\s     I'm     SlK     Will. MM     I'l.KKIN. 


The  meeting  in  connection  with  the  international 
lelebration  of  the  50th  anniversary  of  the  discovery  b\ 
William  Henry  Perkin  of  the  dyestuff  "  mauve,"  took 
■lata  on  July  L'lith  at  the  Royal  Institution  in  London. 
-  largely  attended,  among  those  present  being 
Lady  Perkin,  Miss  Perkin,  Prof.  W.  II.  IVrkin.  F.R.S., 
Hi  \  i;  Perkin,  F.R.S.,  and  Dr.  F.  M.  Perkin.  Telegrams 
rratulation  were  received  from  a  large  number  of 
•rjentinc  societies  and  distinguished  chemists  in  different 
parts  ,>f  the  world.  1'rof.  Meldola,  F.R.S.,  Chairman  of 
the  International  Committee,  presided. 

Prof.    Meldola    opened    the    proceedings    by    offering 
the    hearty     congratulations    of     the     meeting     to     the 

founder  of  the  coal-tar  industry,  on  having  lived 
to  witness  the  consummation  of  his  labours. 
In  offering  him  their  best  congratulations  they 
hoped  that  he  might  yet  be  spared  for  many  years  to 
continue  those  brilliant  researches  with  which  his  name 
had  become  associated  during  tin-  later  period  of  his  life. 

dso  a  matter  of  congratulation  that  they  were  able 
to  refer  to  the  reeent  mark  of  distinction  which  Sir  William 
Parkin  had  received  from  the  hands  of  the  King.  No 
more  appropriate  meeting  place  could  possibly  he  found 
anywhere  in  the  Hritish  Islands  than  that  hall,  the  cl 
home  in  which,  in  1825,  Michael  Faraday  tirst  discovered 
benzene,  which  was  there  on  the  table  before  them.  The 
Btaeting  which  was  held  last  February  at  the  Mansion 
House  had  three  objects  in  view.  The  first  was  the 
painting  of  a  portrait  of  Sir  William  Perkin.  theseeond 
the  execution  of  a  bust,  and  the  third  the  presentation  of 
the  remainder  of  the  fund  for  the  endowment  of  chemical 

h  in  the  name  of  Sir  William  Perkin.  Those  objects 
had  been  fulfilled,  and  it  was  in  the  tirst  place  his  pleasing 
duty,  on  behalf  of  the  subscribers,  to  present  the  portrait 
which  had  been  painted  by  Mr.  Cope  (The  chairman 
then  unveiled  the  portrait,  which  represents  Sir  William 
Perkin  in  his  laboratory  with  a  skein  of  mauve-dyed  silk 
in  his  hands.)  The  portrait,  which  was  ultimately  to 
become  the  property  of  the  nation,  would,  they  sincerely 
hoped,  remain  in  the  possession  of  Sir  William  Perkin  for 
many  years  to  come.  Then  there  w-as  the  bust  by  Mr. 
Pomeroy.  of  which  the  original  would  be  placed  in  the 
library  of  the  Chemical  Society,  where  it  would  act,  as 
they  hoped,  as  a  reminder  of  the  long  association  of  Sir 
William  Perkin  with  their  society,  and  an  incentive  to  all 
original  chemical  workers  in  this  country. 

Prof.  Dr.  Emu,  Fischer  offered  to  Sir  William  Perkin 
for  his  acceptance  the  Hofmann  medal,  which  has 
been  awarded  to  him  by  the  Deutsche  Chei 
QaaeUschaft.  Speaking  in  German,  he  saw!  that  for 
two  decades  the  Deutsche  Chemische  Gesellschaft  had 
proud  to  have  inscribed  upon  its  list  of  honorary  members 
the  name  of  Perkin.  As  the  present  president  of  the 
Society  he  rejoiced  to  give  expression  to  the  heartfelt 
sympathy  which  was  entertained  for  Sir  William  Perkin 
in  the  wide  circle  of  German  chemists,  and  to  say  how 
highly  they  prized  his  achievements  in  advancing  their 
■nance,  and  in  creating  a  new  branch  of  chemical  industry. 
It  was  indeed  a  bold  undertaking  half  a  century  ago  for 
the  18-year-old  youth  to  develop  into  a  manufacture  a 
happy  scientific  observation  of  the  practical  value  of  which 
he  had  correctly  gauged  the  true  importance,  and  thereby 
to  create  a  new  and  special  art,  the  flourishing  children 
of  which  should  soon  awaken  both  the  surprise  and  the 
delight  of  all  who  took  an  interest  in  colour.  But  his 
fallow-workers  had  a  still  greater  cause  for  astonishment 
when,  after  20  years  of  earnest  and  successful  technical 
work.  Sir  William  Perkin  had  returned  to  pure  science, 
and  presented  them  with  those  fruitful  methods  which 
had  their  root  in  what  was  well  know-n  to  every  organic 
chemist     as    "  Perkins    reaction."     Sir    William    Perkin 


had   also   turned    his    attention    to   the   little   explored 
boundary  between  chemistry  and  physie«.  and  givei 

the  world  a  new  and  valuable  i ina  of  assistance  foi 

solution  of  the  problems  oi  ohemical  structure.     For  all 
those  distinguished  achievements  in  the  field  of  org 
chemistry  the  committee  of  then  society  had  resolved  to 

award  bun  the  highest   mark  of  distinction  m  it 

offer,  ami  he  was  entrusted  with  the  duty  of  handing  to 

him    the    Hofmann    medal,    which    commemorated    the 

founder  of  the  society. 

Sir   William    I'kkkin    expressed    bis    indebtedness  to 
the  German  chemical  Society  for  the  honour  which 
been  conferred  upon  him,     Dr^Hofmann  when  in  I. on. ion 

»  is  i stantly  at  the  meetings  of  the!  <<  Society, 

and  when  he  left  Knglami  he  realised  the  want  of  suoha 

Booiety    in    his    own    country.      The    tirst    volume    of    the 

.Journal  of  the  German  chemical  Society  was  very  •■< 
but  its  contents  wen-  exceedingly  interesting  to  the  coal- 
tar  colour  industry,  as  it  contained  Graebe  and  l.ieber- 
raann's  paper  on  the  synthesis  of  alizarine  from  anthra- 
cene, a  colouring  matter  which  was  now  manufactured  in 
enormous  quantities  and  had  superseded  the  maddei 
the  original  source  of  alizarine.  Again,  the  tirst  paper  in 
the  volume  was  Baeyer's  paper  on  the  reduction  of  indigo 
blue,  and  the  continuation  of  these  researches  eventually 
resulted  in  the  artificial  formation  of  that  Bi  atter 

also,  and  from  the  insight  into  its  nature  thus  obtained, 
indigo  was  now  being  made  in  very  large  quantities  and 
taking  the  place  of  the  naturally  produced  dye.  He 
realised  the  kindness  which  Germans  had  always  shown 
to  him  and  his  family.  At  the  tercentenary  celebration 
of  the  University  of  Wiirzburg,  a  good  many  years 
ago,  he  received  the  honorary  degree  of  Doctor  of 
Philosophy,  and  again,  only  this  week,  he  had 
received  a  similar  degree  from  the  ancient  University  of 
Heidelberg,  given  him  in  connection  with  this  jubilee 
celebration.  He  valued  greatly  the  Hofmann  medal, 
established  in  memory  of  the  great  man  under  whom  he 
studied  chemistry,  and  from  whom  he  learnt  so  much. 
Dr.  Hofmann,  by  his  enthusiasm  and  force  of  character, 
stimulated  his  natural  desire  for  research,  and  helped 
to  establish  him  in  a  course  which  he  had  pursued 
for  more  than  50  years.  He  also  greatly  appre- 
ciated the  action  of  the  German  Chemical  Society  in 
sending  that  medal  by  their  president,  one  of  Germany's 
greatest  chemists,  from  whose  hands  he  fell  it  an  honour 
to  receive  that  distinction.  Before  resuming  his  scat 
Sir  William  Perkin  returned  hearty  thanks  to  all  conn,  .ted 
with  that  jubilee  celebration  for'  the  honour  which  they 
were  paying  to  him.  He  could  not  say  how  much  he 
valued  the  gift  of  his  portrait  painted  by  so  distinguished 
an  artist  as  -Mr.  A.  S.  Cope,  and  he  felt  sure  it  would  also 
be  greatly  prized  by  his  family  and  friends,  and  would  add 
much  interest  to  his  home.  They  were  all  proud  to  know- 
that  it  was  eventually  to  become  the  property  of  the 
nation.  He  looked  upon  that  portrait  as  a  very  special 
part  which  his  countrymen  had  taken  in  reference  to  the 
jubilee  of  the  coal-tar  colour  industry.  That  was  by  no 
means  the  first  time  his  fellow-countrymen  had  con- 
ferred honours  upon  him.  Some  of  the  Universities  and 
learned  societies  had  on  previous  occasions  done  this  in 
recognition  of  his  scientific  and  technical  work,  but  that 
gift  was  certainly  the  crowning  one.  and  he  thanked  them 
all  most  sincerely  for  the  kindly  and  generous  feeling  of 
which  that  portrait  was  the  evidence. 

Prof.  A.  Haller  presented  the  Lavoisier  meda 
William  Perkin.  together  with  an  address  from  the  So 
Chimique    de    Paris.     Speaking   in    French,    he    said    he 
regretted  that  the  president  of  the  society  was  not  able 
himself  to   bring   these   tributes  of  respect,   but   he   hid 
charged   him    with    the    agreeable    mission    of    presenting 
them.     The   Lavoisier   medal    was   offered   in   recognition 
of  the  fine   work  which  for  half  a  century  Sir   W  llham. 
Perkin  had  done  both  in  pure  and  applied  chemistry,  and 
in  witness  of  the  fact  that  he  was  one  of  the  tirst  and 
most  illustrious  of  those  who  had  applied  chemistry  to 
industry  in  modern  times. 

Sir  William  Perkin.  in  reply,  said  that  his  .  i 
education    was    to    some    extent    influenced     by   French 
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chemists,  among  whom  were  Prof.  Cahours,  Prof.  St. 
Claire- Deville.  Pastetu,  Berthelot.  and  Prof.  A.  Wurtz. 
When  mauve  was  first  introduced  the  silk  dyers  took 
to  it  readily,  but  the  cotton  dyers  and  calico  printers  in 
this  country  did  not  seem  at  all  keen  about  it.  The 
French  realised  at  once  the  value  of  the  dye  for  general 
purposes,  and  immediately  applied  it  to  calico  printing, 
with  the  result  that  when  the  patterns  came  into  the 
market  all  the  other  calico  printers  quickly  followed  suit. 
As  early  as  1859  the  Societe  Industrielfe  de  Mulhouse 
awarded  him  a  silver,  and  later  in  the  year  a  gold,  medal. 
This  recognition  of  the  importance  of  mauve  was  a  great 
encouragement  to  him.  and  he  had  always  greatly  prized 
those  two  medals.  He  was  proud  to  add  to  them  the 
beautiful  Lavoisier  medal,  and  felt  doubly  honoured  by 
receiving  it  from  the  hands  of  so  illustrious  a  chemist 
as   Prof.    Haller. 

Dr.  Leo  Baekeland  presented  a  congratulatory  address 
from  American  chemists.  Prof.  Dr.  Paul  Friedlander 
one  on  behalf  of  the  scientific  and  technical  chemists  of 
Austria.  Prof.  P.  van  Romburgh  one  from  the  chemists 
of  Holland,  and  Prof.  Dr.  H.  Rupe  one  from  the  chemists 
of  Switzerland. 

Prof.  Dr.  C.  Duisberg  and  Prof.  Dr.  Max  Delbruck 
presented  a  congratulatory  address  from  the  Verein 
Deutscher  C'hemiker.  Dr.  Duisberg  said  that,  as  manager 
of  one  of  the  largest  German  colour  works,  he  was  per- 
sonally pleased  to  present  the  good  wishes  of  the  "  Verein," 
seeing  that  he  and  his  German  colleagues  were  now  the 
gardeners  in  the  large  and  extensive  garden  laid  out  by 
William  Henry  Perkin,  50  years  ago,  and  as  it  was  their 
lot  to  assist  in  cultivating  the  young  plant  planted  by  him 
when  he  invented  the  first  aniline  dye.  mauve  ;  and 
furthermore  because  they  in  Germany  were  now  gathering 
the  fruits  from  the  large  orchard,  full  of  strong  and  mighty 
trees,  which  had  grown  up  to  full  maturity  within  the  past 
five  decades  from  the  then  small  and  delicate  plant.  As 
heirs  to  the  experiments  made  by  Sir  William  Perkin  in 
the  year  1856.  they  regarded  it  as  their  sacred  duty  to  be 
present  in  the  English  metropolis,  most  cordially  to 
shake  the  hand  of  the  esteemed  and  honoured  fore- 
runner in  that  particular  scientific  and  technical 
branch,  and  to  express  to  him  their  heartiest  thanks 
for  his  great  fundamental  achievement.  He  presented 
a  copy  bound  in  mauve-dyed  leather  of  a  "  lecture " 
delivered  last  June  at  the  general  meeting  of  the  Verein 
held  in  Nuremberg  by  the  distinguished  doyen  of  German 
scientific  chemistry,  Adolf  von  Baeyer,  "  On  Aniline 
Dyestuffs."  After  referring  to  the  important  work 
of  W.  H.  Perkins'  fellow-countryman.  W.  Noel  Hartley, 
in  measuring  the  absorption  of  the  ultra-violet  light  in 
the  case  of  numerous  chemical  compounds,  and  the 
valuable  deductions  made  as  regards  the  absorption  phe- 
nomena of  organic  compounds,  especially  dyestuffs.  and 
their  bearing  upon  constitution  in  connection  with  the  de- 
velopment of  colour,  Adolf  von  Baeyer  concluded  his  lecture 
with  these  words,  "  The  key  to  the  knowledge  of  the 
nature  of  aniline  colours  lies  in  the  basic  properties  of 
the  carbon  atom.  The  aniline  colours  which  delight  the 
eye  have  thus  attained  much  more  importance  to  science. 
Their  rays  are  the  torch  which  enlightens  the  path  of  the 
explorer  in  the  dark  regions  of  the  interior  of  the  molecule, 
and  the  man  who  has  lit  the  torch  is  William  Henry 
Perkin."  Prof.  Duisberg  added  that  about  3500  German 
chemists,  the  members  of  their  Verein,  were  present 
that  day  in  spirit  celebrating  with  them  that  unique 
festival.  They  sincerely  wished  the  whole  coal-tar 
colour  industry,  and  especially  the  English  organic 
chemical  industry,  prosperity  and  success. 

Prof.  Haller  then  presented,  on  behalf  of  the  Societe 
[ndnstrielle  de  Mulhouse,  a  medal  and  an  address,  stating, 
at  the  same  time,  that  the  Society  had  elected  Sir  William 
Perkin  an  honorary  corresponding  member. 

Sir  William  Perkin.  in  thanking  Prof.  Haller,  said 
thai  the  first  medal  he  had  received  was  from  the  same 
Society. 


Dr.  Caro,  on  behalf  of  the  Society  of  German  Chemical 
Manufacturers.  Prof.  Gustav  Schultz.  on  behalf  of  the 
Munich  Chemical  Society.  Lord  Kelvin-,  on  behalf  of  the 
Royal  Society,  and  Prof.  Meldola,  on  behalf  of  the 
Chemical  Society  of  London,  also  presented  addresses  61 
congratulation. 

Sir  William  Perkin  replied  to  each,  and  in  reference 
to  the  address  of  the  Chemical  Society' of  London,  said 
that  the  proposal  of  placing  his  bust,  executed  by  the 
eminent  sculptor.  Mr.  F.  W.  Pomeroy,  in  the  rooms  of 
the  Chemical  Society,  was  an  honour  which  touched  him 
deeply,  as  he  had  always  taken  keen  interest  in  that 
Society,  of  which  he  had  been  a  Fellow  for  50  years.  For 
17  years  he  was  Secretary  and  for  two  years  President. 
It  was  to  that  Society  that  he  had  contributed  nearly  all 
his  own  researches,  and  he  looked  upon  it  as  a  kind  of 
scientific  home. 

Dr.  E.  Divers,  in  presenting  the  address  from  the  Society 
of  Chemical  Industry,  said  that  the  President,  Mr.  Eustace 
Carey,  of  Liverpool.  Mho  was,  to  his  profound  regret, 
unavoidably  absent,  had  asked  him.  as  being  his  immediate 
predecessor  in  office,  to  present  to  Sir  William  Perkin  the 
address  from  that  Society.  Dr.  Divers  then  referred  to 
the  fact  that  Sir  William  Perkin  and  himself,  who  Mere  of 
the  same  age,  had  been  boys  together  at  the  same  school,  j 
the  City  of  London  School,  where  they  had  been  each  inspired 
with  the  desire  to  become  a  chemist  by  their  master.  Thomas 
Hall,  a  pupil  of  A.  W.  Hofmann.  They  had  both  1  een 
examined  in  chemistry  by  the  late  Sir  Frederick  Abel,  awl 
later  on  sent  to  the  Royal  College  of  Chemistry  to  study  ' 
under  Hofmann,  Hall  having,  in  both  cases,  persuaded  their 
parents  to  let  them  follow  their  bent  and  devote  themselves 
to  chemistry.  One  difference  between  them  had  been  that, 
in  the  City  of  London  School,  Sir  William  Perkin  was 
already  Hall's  assistant  behind  the  lecture  table,  when  he 
himself,  a  year  junior  in  school  rank,  was  but  one  of  the 
juvenile  audience.  Another  difference  was  that  his  own 
stay  in  the  Royal  College  of  Chemistry  was  during  the 
session  when  Hofmann  gave  his  last  course  (1851 — 2)  in 
the  lecture  hall  of  the  College  in  Oxford  Street,  whereas  i 
Sir  William  Perkin  attended  a  year  later  Hofmann's  lecture! 
at  the  Royal  School  of  Mines  in  Jermyn  Street,  with  which 
the  College  of  Chemistry  had  just  been  incorporated.  Thus 
it  was  that  they  lost  sight  of  one  another,  on  leaving  the  City 
of  London  School,  until  his  own  return  from  Japan.  They 
had  both  been  President  of  the  Chemical  Section  of  the  British 
Association,  and  President  of  the  Society  of  Chei 
Industry.  These  facts  must  obviously  have  great  signifi- 
cance to  himself  when  he  had  at  that  moment  the  great 
happiness  to  present  that  address,  fifty-five  years  after  they 
had  taken  their  first  steps  in  chemistry  together.  The 
following  is  the  text  of  the  address : — 

"SIR     WILLIAM     HENRY     PERKIN,     Kt..    LL.D., 
D.Sc,  Ph.D.,  F.R.S. 

"  The  Society  of  Chemical  Industry  offers  to  you  its 
warmest  congratulations  on  the  occasion  of  the  Fiftieth 
Anniversary  of  that  great  event,  momentous  both  in 
chemical  science  and  in  the  industrial  arts,  your  epoch- 
making  discovery  of  the  first  coal-tar  dyestuff. 

"  As  a  consequence  of  that  discovery,  you  were  left  free. 
at  an  unusually  early  age.  to  follow  any  course  your 
inclination  might  suggest,  and  in  that  freedom  you  hut. 
to  your  honour  be  it  said,  unswervingly  devoted  your 
whole  life  to  the  prosecution  of  chemical  research.  In  thai 
career,  your  achievements  have  been  so  splendid  that. 
even  had  it  been  possible  to  forget  your  discovery  of  the 
first  coal-tar  colour,  these  achievements  alone  would  have 
gained  for  you  that  eminent  position  which  you  hold 
among  chemists. 

"  Happy  in  the  results  of  your  own  researches,  you  have 
the  additional  happiness  of  your  sons  following  you  with 
distinguished  success,  in  the  work  of  extending  the 
boundaries  of  the  science  of  chemistrv. 

"The  Society  remembers  with  pleasure  that  at  its  founda- 
tion you  were  chosen  one  of  its  Vice-Presidents,  and  that, 
three  years  afterwards,  you  became  its  President.  It 
cherishes  the  recollection  of  the  services  you  then  rendered 
it    and    recalls  with   satisfaction    that    the    Society  early 
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warded  its  medal   to  yon  as  a  further  marl,   of   u-   pro- 
ition  of  your  work  iu  chemical  technology, 
onli  remains  to  the  Society,  to-day,  at  this  inter- 
in   of  the  Jtihilee  of  the  foundati if 

to'  eolours  industry,  to  do  homage  to  your  great 
nts  and   high  character,   and   to  wish  you   many 
i|,pv  years  of  health  and  acti\  it) ." 

KrsTAOH   CARHY, 

President. 
July.  L900. 

>    Kraxki.anii   presented  a  congratulatory 

from       the       Institute       of       Chemistry.       Sir 

\\  iKni  i:   on,-   from   the   Society   oi   Dyers  and 

ts,   Prof.   Smithklls  one  from   the    '   ui      i   ity  of 

ud  Mr.  J.  W.   Helps  one  from  the  Institute  of 

as  Engine 

I  Dr.  Si  in  ir/.  presented  Sir  William    Perkin  with 

ie   doctor's   diploma    of   the   Technical    Hochschule   at 

,  lunich. 

iddrosses    were   also   given    by  Prof.    Dr.    A. 
lor  of  the    Badisehe   Anilin   und   Soda- 
an  1  by  l'rof.  Dr.  C.   I.ikukum ann. 

Sir  William  Perkix.  in  reply  to  all  tho  congratulations 
1  during  the  day.  then  said  :— I  am  glad  that   this 
is  taking  place  in  this  institution,   which   1   first 
.1  years  ago,  and    for  several   successive  Saturday 
ons  sat  up  in  that  gallery  an  eager  listener  to  some 
which  were  being  delivered.      1   was  a  schoolboy 
f  14  then,  and  my  old  schoolmaster  at  the  City  of  London 
chool,   Mr.   Thomas  Hall,   to   whom   1   owe   very   much, 
interested  in  me  on  account  of  my  great  liking 
e.  induced  me  to  write  to  that  great  and  good 
lao,  Michael  Faraday,  who  was  about  to  give  a  ser 
•i  tures  on  electricity,  telling  him  how  much  I  should  like 
j  be  allowed  to  attend  them,  and  he  ver_\  graciously  sent 
ie  an   order     written  in  his   own   hand — admitting  me 
ii  the  course.     I  little  thought  then  that,  in  four  years' 
hould  be  the  fortunate  discoverer  of  the  mauve 
product    which  in  an   indirect  way  is  related   to 
scientific  work,  for  it  was  in  1825  that  Far  ,,l    < 
1   benzene,   which,   as  is  well   known,   has   been 
ha  initial  product  for  the  production  of  aniline  from  the 
ement   of  the  coal-tar  colour  industry,  and,  of 
for    the    mauve.     This    fact    also    connects    the 
with   the   Royal   Institution,    because   it    was   in 
bit  building  that  Faraday   b\    his  researches  discovered 
And    further.    I    little    thought    that    in    a    few- 
May.    18ti(5 — Faraday   himself   would   come 

0  the  Chemical  Society,  as  he  did,  to  hear  me  give  a 

on  "Colouring  Matter   Derived  from   Coal  Tar," 

'id  then  encouraged  me  by  his  remarks.      These  were  all 

i  hat    naturally    never    entered    the    mind.      How 

—    could   I   have  dreamed   that  50  years  after  I 

id  obtained   the  mauve   I   should  be  here  at  a  golden 

celebration   of  the  discovery  of  this  dye?     And. 

r,  who  could  have  formed  any  idea  of  the  wonder- 

lopment  of  the  coal-tar  colour  industry  that  exists 

•luted  from  such  small   beginnings,   but    which 

the  researches  of  an  army  of  scientific  men  is  now 

colossal    magnitude?     When    this  year  opened, 

red    a    \i -w     V  card    from     my    old    friend 

ro,   whom   I  am  delighted  to  see  here  to-day,   in 

rhich  lie  referred  to  thi-  year  as  being  the  golden  jubilee 

if  this  industry,   and    I    thought    it   very   kind   indeed   of 

am  to  have  remembered  it  ;    but  I  little  thought  that  I 

hould  hear  any  more  about   the  matter,  and  not  until  a 

liort  time  before  the  meeting  which  took  place  at  the 

House    was    I    privately    told    that    something 

ng  to  be  done,  and  to-day  is  the  consummation 

1  this  "  something."     I  feci,  too,  the  very  great  honour 

is  being  done  me  ;    but   what  I  appreciate  most 

is  that  this  jubilee  celebration  is  an  international 

which  nations  on  both  sides  of  the  globe  are  taking 

art.     I  do  indeed  feel  greatly  honoured  by  the  gifts  I 

eived  and  by  the  very  numerous  addresses  from 

and   other   societies,    aud   also   by   tin    ven 

ingratulatory   speeches    that    have   been   delivered 

iy  so  many  and  such  eminent  men.  and  1  do  not  know  how 

0  expi,  -  idequately,  and  regret  that  time  has 


hi.. I    me    from    refining   to   then,    more   fully .       Kill, 

,  I  feel  'liii  i  i  innof  taki  ill  this 
hon. mi  to  myself.  There  me  othei  who  dc  arve  muoh 
of  it,  but  are  no  longer  with  lis,  I  refer  'o  my  late  father 
.ml   brother.     Thej    joined   me   when   tin-,  industry   wot 

itarted,  the  firm  being  known  as  Perkin  and  Sou 
\U   Father,   who  was  ■<   builder,   was   much  disappointed 
when   I  took  to  ohemistry,    i-  he  wished   me  to  In-  an 

i.-.t.  but  nevertheless,  when   1   obtai I  the  mauve, 

lie  risked  most  of  the  Capita]  lie  had  accuiuill.tlcd  by  a 
life  of  great   industry  in    building    and  started    the   works 

it  Qreenford  Green,  evidently  having  great  confidence  in 
inc.  This  was  indeed  a  very  noble  act  on  his  part,  for 
which  I  have  always  fell  very  grateful,  for,  had  it  not  been 

for  this.  I  probably  should  not  have  been  able  to  start 
tin-  industry,  as  few  would  have  I d  tnolined  to  under- 
take the  n-ks  connected  with  the  manufacture  of  suoh  a 
new  and    untried    product  as  the  mauve  dye  then  was. 

My  faili.i  lived  about  nine  years  afterwards,  and  for- 
tunately was  rewarded  by  seeing  the  undertaking  a 
M\  brother.  Mr.  T.  D.  Perkin.  who  was  expected 
to  follow  my  father's  business,  helped  me  in  my  Brat 
small  manufacturing  operations  before  the  works  were 
commenced.  He  afterwards  eon  ducted  the  commercial 
part  of  the  undertaking  with  great  assiduity,  and 
took  a  practical  part  in  the  works  with  great  success,  and 
we  worked  together  harmoniously  for  17  years,  until  the 
works  were  sold  iii  1x7:1.  Therefore  it  will  be  seen  to 
what  a  great  extent  the  collaboration  of  my  father  and 
brother  had  to  do  with  the  early  success  of  this  industry, 
and  consequently  I  feel  that  much  of  the  honour  so 
lavishly  given  me  to-daj  should  be  accorded  to  them. 
It  is  certainly  a  very  interesting  coincidence  that  the 
president  of  the  Chemical  Society  should  this  year  be 
Prof.  Meldola,  one  who  has  had  -o  much  practical  ex- 
perience in  connection  with  the  coal-tar  colour  industry, 
and  has  enriched  it  by  his  own  discoveries  of  colouring 
matters,  as  well  as  by  his  researches,  which  have  yielded 
much  \  aluable  information  in  connection  with  the  scientific 
side  of  the  industry.  He  has  taken.  I  know,  a  nio-t 
laborious  and  active  part  in  connection  with  this  jubilee, 

iii.l  I  th  ink  linn  most  heartily  for  all  his  kindness,  as  well 
as  that  of  all  others  who  have  assisted  in  this  matter. 
There  is  one  matter  connected  with  this  industry  and  its 
-nit  development  which  is  of  interest,  and  that  is  the 
immense  amount  of  employment  it  has  created  for  men 
of  all  classes,  and,  of  coin.,,  especially  for  the  working 
classes.  When  one  considers  its  ramifications  and  its 
influence  on  other  industries,  it  is  difficult  to  gauge  this, 
but  it  is  often  a  very  pleasant  thought  to  me,  and  I  am 
also  very  glad  to  know  that  the  comfort  and  well-being  of 
the  employ  is  of  some  of  the  largest  works  abroad  are 
studied  by  the  principals,  and  -uil.ible  dwellings  provided 
for  them.'  And.  of  course,  the  end  result  of  all  our  work 
should  be  the  benefit  of  mankind.  But  when  I  look  upon 
all  the  great  results  that  have  been  obtained  chiefly  by 
the  accumulated  labours  of  scientific  men,  both  inside 
and  outside  the  work-,  and  the  -kill  of  those  who  have 
assisted  to  carry  out  their  discoveries,  while  I  am  thankful 
that   I  had  to  do  with  the  beginning  of  this  industry,  yet 

I  cannot  but  feel  how   humble  a   part  I  have  taken  in  this 

matter,  and  lew  generous  and  kind  all  ire  in  connection 
with  this  celebration  in  recognising  mj  early  labour-  ind 
struggles.  I  might  -av  much  more  but  1  feci  I  must 
hide.  Tin-  manifestation  of  the  honour  you  wish 
to  do  me.  of  the  kindness  and  friendly  feeling  you  have 
shown  me,  this  gathering  together  of  friends  from  far  and 
near,  some  of  them  very  old  friends,  is  very  gratifying  to 
me  at  this  period  of  life,  when  tin-  sun  is  declining  in  the 
and  the  evening  is  approaching;  and  I  cannot  but 
again  reiterate  how  deeply  I  feel  all  that  has  been  done, 
and  again  I  thank  von  most  heartily.  At  the  same  time, 
when  1  look  back  on  mv  life  and  consider  all  the  way  I 
have  been  led.  above  all  I  thank  God,  to  Whom  I  owe 
everything,  for  all  His  goodness  tome,  and  ascribe  to  Him 
all  the  praise  and  honour. 

Prof.  C.rf.en  proposed  a  vote  of  thanks  to  the  Chairman 

and  Managers  of  the  Royal  Institution,  for  the  use  of  the 

•I,,,  work-hop  ot    Davy,  Faraday,  and    lyndall. 

and   the   place    where    Hofmann    often   lectured.      It   was 

b-2 
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appropriate  that  that  celebration  should  take  place 
there. 

This  was  heartily  accorded,  and  the  proceedings  ended. 

In  the  evening  a  complimentary  dinner  was  given  to 
Sir  William  Perkin  at  the  Hotel  Metropole. 

On  Friday.  July  27th.  the  Greenford  Green  Works,  now 
empty  and  tenantless.  were  visited.  This  was  followed 
by  a  garden  party,  given  by  Sir  William  and  Lady  Perkin 
at  their  residence  at  Sudbury,  during  which  the  visitors 
had  an  opportunity  to  inspect  Sir  William  Perkin's  private 
laboratory. 

A  soiree  at  the  Leathersellprs'  Hall.  St.  Helens'  Place, 
E.C.,  completed  the  international  celebration. 


INDUSTRIAL   ALCOHOL    AND    METHYLATED 
SPIRITS. 


Xew  Excise  Regulations. 


The  Commissioners  of  Inland  Revenue,  in  pursuance 
of  the  powers  vested  in  them,  hereby  prescribe  the 
following  regulations  which  are  to  be  observed  from 
and  after  the  1st  dav  of  October,   1006:  — 


Part  I. — As  to  spirits  othrr  than  methylated  spirits. 

1.  In  taking  account  of  the  quantity  of  spirits  in  the 
spirit  store  of  a  distiller  the  officer  must  carry  to  the  debit 
side  of  the  account  the  quantity  of  spirits  computed  at 
proof,  which  shall  be  from  time  to  time  duly  conveyed 
into  the  store  from  the  spirit  receiver  in  the  distillery, 
and  must  carry  to  the  credit  side  of  the  account  the 
quantity  so  computed,  which  shall  have  been  sent  out 
under  permit. 

2.  There  must  be  legibly  cut,  branded,  or  painted  with 
oil  colour  upon  the  head  of  every  cask  in  warehouse 
containing  racked  or  blended  spirits,  in  addition  to  the 
other  marks  required  to  be  thereon,  the  word  "  Racked  " 
or  the  letter  "  R  "  in  the  case  of  racked  spirits,  and  the 
word  "  Blended  "  in  the  case  of  blended  spirits. 

3.  The  manner  in  which  a  permit  or  certificate  is  to 
be  cancelled  is  to  be  by  writing  in  large  letters  in  ink 
across  the  same  the  word  "  Received  "  and  the  day  and 
the  hour  of  the  receipt,  or  by  drawing  lines  in  ink  across 
the  permit  or  certificate,  so  as  to  prevent  it  from  being 
aL'ain   used  for  the  removal  of  spirits. 

Part  II. — As  to  ipirits  received  for  itgi  in  the  arts  and 
manufactures  under  section  8  of  the  Finance  Act, 
[902. 

■t.  The  allowance  payable  under  section  1,  subsection  1,  I 
of  tic-  Revenue  Act,  1900,  in  respect  of  spirits  received 
for  use  under  section  8  of  the  Finance  Act.  1902,  shall  be  | 
paid  to  the  person  authorised  to  receive  the  spirits  on 
production  by  him  to  the  Collector  of  Inland  Revenue 
for  the  collection  within  which  the  spirits  are  authorised 
to  lie  received  for  use,  of  a  certificate  signed  by  the  officer 
who  shall  have  taken  account  of  the  spirits  on  receipt, 
and  countersigned  by  the  supervisor  of  the  district,  setting 
forth  the  quantity  of  spirits  at  proof  which  shall  have 
been  so  received. 

J'akt  HI. — • As  tn  methylated  spirit.*. 

5.  All  spirits  to  be  used  for  methylation  must  be 
conveyed  under  bond  to  the  premises  where  the  methy- 
lation  is  to  take  place,  and  must  there  remain  without 
alteration  or  change  in  tin-  cask  or  package  in  which  the 

an-   delivered   until   an   account   of  the   spirits   has 
been  taken  by  the  proper  officer  of  Inland  Revenue. 

6.  An  authorised  methylator  must  at  the  time  of 
methylation   mix   with   and   dissolve  in   all  spirits   then 


methylated  other  than  industrial  methylated  spirits  ej 
defined  by  the  Revenue  Act.  1906.  in  addition  to  th 
matter  prescribed  by  section  123  of  the  Spirits  Act.  1881 
a  quantity  not  less  than  three-eighths  of  1  per  cent,  b 
volume  of  mineral  naphtha  of  a  specific  gravity  of  m 
less  than  0-S00.  and  the  mineral  naphtha  shall  bcfoi 
the  mixing  thereof  be  examined  and  approved  by  tl 
Principal  of  the  Government  Laboratory,  or  other  offiei 
appointed   in   that   behalf. 

7.  The  account  to  be  kept  by  an  authorised  methylati 
of  any  industrial  methylated  spirits  and  any  mineralise 
methylated  spirits  prepared  or  received  by  him,  and  , 
the  sale  or  delivery  thereof,  shall  be  in  the  forms  pn 
scribed  in  the  first  and  second  parts,  respectively.  ■ 
the  first  schedule  hereto  annexed.  The  methylati 
shall  enter  in  'the  appropriate  account  daily,  and  at  an 
time  when  required  by  an  officer,  the  quantity  « 
methylated  spirits  made  or  received  and  the  separat 
quantities  sent  out,  both  in  bulk  and  at  proof,  and  h 
must  keep  the  accounts  at  all  times  open  for  inspectio 
by  any  officer  of  Inland  Revenue. 

8.  Essential  oil  or  other  flavouring  matter  must  in 
without  the  express  sanction  of  the  Commissioners  i 
Inland  Revenue  be  added  to  or  mixed  with  methylate 
spirits. 

9.  Methylated  spirits  may  be  removed  by  a  makt 
of  methylated  spirits  from  the  place  of  methylation  fi 
exportation  under  the  following  regulations,  it?  : — 

(a)  The  methylator  must  give  the  proper  offict 
12  hours'  written  notice  of  his  intention  to  export,  an 
state  in  the  notice  the  number  of  gallons  to  be  exports 
and  the  time  at  which  the  officer's  attendance  will  r 
required,  which  must  be  between  the  hours  of  8  a.n 
and  2   p.m. 

(b)  The  quantity  exported  at  any  one  time  must  nr 
be  less  than  10  gallons. 

Ic)  The  spirits  may  be  exported  in  casks  or  otht 
vessels,  each  containing  not  less  than  10  bulk  gallon.' 
or  they  may  be  exported  in  smaller  vessels  containin 
any  number  of  complete  gallons,  provided  the  vessel 
are  packed  in  cases  or  packages  containing  not  lei 
than   10  bulk  gallons  each. 

(<l)  The  casks  or  vessels  must  be  marked  and  numbere 
in  the  prescribed  manner,  and  be  accompanied  o 
removal  by  a  permit  written  by  the  methylator  an 
endorsed   by  the  officer. 

10.  A  retailer  of  methylated  spirits  must  not  sell  c 
have  in  his  possession  for  sale  any  methylated  spirit 
other  than  mineralised  methylated  spirits,  nor  any  metln 
lated  spirits  containing  any  essential  oil  or  other  navourin 
matter  ;  but  this  regulation  shall  not  prevent  a  retaik 
of  methylated  spirits,  if  duly  authorised  by  the  Com 
missioneis,  receiving  or  having  in  his  possession  industrii 
methylated  spirits  for  use  in  an  art  or  manufactur 
carried  on  by  him. 

11.  A    retailer   of   methylated   spirits — 

(o)  Must  not  receive  or  have  in  his  possession  a 
any  one  time  a  greater  quantity  of  methylated  spirit 
for  sale  than  200  gallons  ; 

('))  Must  not  receive  methylated  spirits  from  a  retaili 
of  methylated  spirits  in  a  quantity  exceeding  fou 
gallons  at  a  time  ;    and 

(r)   Must  not  sell  to  or  for  the  use  of  any  one  perso 
more    than    four    gallons    of    methylated    spirits    at 
time. 

12.  The  account  to  be  kept  by  a  retailer  of  methylate' 
spirits  shall  be  in  the  form  given  in  the  second  schedul 
hereto  annexed.  The  account  is  to  be  at  all  times  opei 
to  inspection  by  any  officer  of  Inland  Revenue. 

13.  A  retailer  of  methylated  spirits  must  not  us 
methylated  spirits  in  any  art  or  manufacture  carried  oi 
by  him  unless  he  has  been  authorised  by  the  Commissioner 
of  Inland  Revenue  to  do  so. 


.  HI.  l*'»! 


OKKKIM.     NOTICES. 


7s7 


It    A    person    who    has    hern    authorised    to    r. 

i.l    spirits    for    use   in    any    art    or    manufacture 

nn  by   In  in.   whether  he  holds  or  docs  not 

tnoe   M  "    rotailer  ol    methylated   spirits,    must    obtain 

I  methylated  »pirits  received  by  him  from  an  authorised 

ethylator.  and   in   the   manner  directed   by  subsection  I 

■ii   Ut  of  the  Spirits    \,t.   ISKO. 

16,  A  retailer  of  methylated  spirits,  and  n  i 
ithorised  to  receive  methylated  spirits,  must  on  receiving 
U  methylated  spirits  accompanied  by  h  permit,  or  ti 
icninent  in  the  nature  of  a  permit,  keep  the  permit  or 
,,  uim-nt  and  deliver  it  to  the  officer  of  inland  Revenue 
ii.i  tirst  inspects  his  premises  after  the  receipt  thereof. 

lie  allowance  payable  under  section  I, subsection  I. 

the   Revenue   Act,    I90K,  shall,  as  regards  spirits   used 

I   making  industrial   methylated  spirits,   be  paid  to  the 

ithorised    methylator,    on    production    by    him    to    the 

i  >lleetor  of   Inland    Revenue  of  the   collection   in   which 

la   me  thy  la  ting    premises    .ire    situate,    of   a    certificate 

)IMd  bv  the  supervisor  and  the  officer  who  shall  have 

tMBsed    the    nicthylation.    setting    forth    the    quantity 

spints  at  proof  which  have  been  used  for  that  purpose. 


17,  The  regulations  of  June  16th,  1801,  relating  to  the 
manufacture  and  sale  of  nd  thai  of  November 

17th,    1900,   relating   to   permits  are  hereby    annullc 
from  Beptomber  30th,   1900. 

:  th.s  llth  daj  ..I  August,  1900. 
Signed  by  order  of  thi  I  of  Inland  Revenue. 

.1.  B.  Mi. ii 


ALCOHOL   FOB   Q5DUSTRLAL  PURPOSES. 

The  Revenue  Bill,  which  includes,  facilities  for  the  use, 
without   payment   of  duty,   of   spirits   in  arte  and  m 
facturee  (tins  J.,   1906,  397  -426 ;    ib.  706)  has  reci 
the  Royal  assent.     After  having  been  considered  in  Com- 
mittee,"the   report   stage   p         I   the   House   of  Commons 
without   discussion   on  .Inly   27.    and    the     Hill    was 
a  first  time  in  the  House  of  Lords  on  the  same  date.      I  In- 
second  reading  was  carried  without  dissent   on  July   31, 
and  the  third  reading  took  place  on  the  same  afternoon. 
Mules   and   regulations   for    the   use   of   duty-free    spirit 
will  be  issued  on  October  1st  next. 


First  Schedule. 
Fust  Part. 


Form  of  Stock  Account  of  Industrial  Methylated  Spirits  to  be  Kept  by  an  Authorised  Methylator. 
_____ . ,  Authorised  Methylator. 


Industrial  Methylated  Spirits  Made  or     |     Inaustrial  M,  tin  1  tted  Spirits  Sen!  Out  of  Stork  accompanied  bv  a  Permit 
Received  into  stock. 


Receipt 

or  Mi\iuu_. 


Bulk     Strength 
Gallons.     <>.!•. 


Gallons 
at  Proof 


Date  of  Send- 
ing- Out  or 
Deliver] . 


Xo.  of 
P.  nuit. 


Xanie  of  Person 
t->  wlioin  Scut 
or  Delivered. 


Of  What 

l'l 
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STUDIES  OF  BASIC  CARBONATES. 
I.  Magnesium  Carbonates.* 

BY    W.    A.    DAVTS,    B.SC. 

The  investigation  of  which  an  account  is  now  given 
was  undertaken  primarily  with  the  object  of  explaining 
the  difficulty,  which  not  unfrequently  occurs  in  softening 
waters,  that  when  the  amount  of  sodium  carbonate 
(or  hydroxide)  is  added  which  should  suffice  to  remove  the 
whole  of  the  magnesium  as  carbonate,  practically  none 
of  the  "  hardness  "  is  destroyed,  no  magnesium  carbonate 
being  precipitable  at  ordinary  temperatures. 

At  the  same  time,  the  hope  was  entertained  of  gaining 
information  that  would  throw  light  on  the  formation  of 
dolomite.  3IgC03,CaC03.  This  is  a  problem  of  which  a 
solution  has  long  been  desired  ;  and  now  that  it  has  been 
shown,  by  the  examination  of  the  core  obtained,  under  the 
auspices  of  the  Royal  Society  of  London,  by  boring  into 
the  coral  reef  in  the  island  of  Funafuti,  that  dolomitisation 
has  taken  place  to  very  different  extents  at  different 
depths  ("The  Atoll  of "  Funafuti."  Harrison  and  Sons, 
London),  it  is  more  than  ever  desirable  to  discover  the 
conditions  under  which  calcium  carbonate  may  be  con- 
verted into  the  double  carbonate. 

■  At  an  early  stage  in  the  inquiry,  it  was  necessary  to  take 
into  consideration  the  basic  carbonates  of  magnesium  ; 
the  results  obtained  were  such  that  it  became  probable 
that  the  opinions  which  have  long  been  held  as  to  the 
nature  of  the  basic  carbonates  generally,  not  merely  those 
of  magnesium,  are  erroneous  in  no  slight  degree.  In  the 
interest  of  the  analyst,  as  well  as  of  the  student  of  qualita- 
tive analysis — to  whom  the  formation  of  "  basic  "  pre- 
cipitates is  the  source  of  much  tribulation — it  is  desirable 
that  clearer  views  should  prevail  than  those  which  are  now 
stated  in  the  text-books  ;  this  subject  will  be  dealt  with 
somewhat  fully  in  the  following  pages. 

The  formation  of  a  normal  carbonate  is  almost  confined 
to  the  alkaline-earth  metals — calcium,  strontium,  and 
barium.  In  all  other  eases  a  so-called  "  basic  carbonate  " 
is  obtained.  The  production  of  such  a  substance  is 
usually  regarded  as  the  consequence  of  the  hydrolysis  of 
the  normal  carbonate.  Mendeleeff,  for  instance,  in 
his  "Principles  of  Chemistry"  (1897  Edn.,  I.  p.  601), 
speaking  of  the  basic  carbonates  of  magnesium,  states 
that  "  their  formation  shows  the  power  of  water  to  decom- 
pose the  normal  salt."  The  universal  acceptance  of  such 
a  view  is  apparently  to  be  traced  to  Heinrich  Rose,  by 
whom  it  was  advocated  in  a  series  of  papers,  published 
in  1851  and  1852  ("Ueber  den  Einfluss  des  Wassers  bei 
chemischen  Zersetzungen,"  Pogg.  Annalen,  83,  132,  417, 
597  ;  84,  52,  461,  547  ;  85,  107,  304,  312;  86,  99,  279). 
Rose  considered  that  water,  acting  as  a  "  weak  acid,"  was 
able  to  decompose  more  or  less  completely  the  salts  of 
the   "  weak  "  acid,  carbonic  acid. 

There  has  been  a  tendency  hitherto  to  regard  all  the 
"  basic  carbonates,"  formed  from  any  one  metal  under 
different  conditions,  as  definite  compounds  ;  indeed,  no 
less  than  15  distinct  basic  carbonates  of  magnesium, 
eight  basic  carbonates  of  copper,  and  seven  of  zinc  are 
described  and  formulated  in  Dimmer's  Handbuch. 

Great  uncertainty  has  existed,  however,  with  regard 
to  the  basic  carbonates  of  magnesium.  The  magnesia  alba 
of  pharmacy  is  a  substance  of  a  very  indefinite  and 
varying  character.  In  Dammer's  Handbuch  the  formula 
assigned  to  it  is  4MgC03,Mg(OH)2,4H20  ;  in  Moissan's 
"  Traite    de    Chimie    Minerale  "     it    is    represented    as 


•  Taken  as  read. 


3MrrC03.Mi;(OH),.3H20  ;  in  the  British  Pharmacopai 
(1898)  it  tigures  as  3MgC03.Mg(0H)2,4H20  ; 
and  Schorlemmer  (II..  247)  are  more  explicit,  and  writ 
[<m.Mg.C03.Mg.C03.Mg.C03.Mg.OH]  plus  two  or  thr, 
molecules  of  water  of  crystallisation.  Brill  (Zeit.  anort 
Chem..  1905,  45.  275)  has  stated  quite  recently  that  win 
magnesium  carbonate  is  heated  between  the  temperatur, 
of  230°  and  510°,  no  less  than  seven  distinct  basic  cai 
bonates  are  formed  ;  and  he  not  only  assigns  definii 
formula?  to  the  several  products,  but  ascribes  to  each 
definite  dissociation  temperature.  Anderson  (Chei 
Soc.  Trans..  1905,  87,  261 ).  after  showing  that  the  a 
of  commercial  varieties  of  magnesium  carbonate  cannot  1 
reconciled  with  the  simple  formulae  which  are  given  in  tl 
text- books,  concludes  that  the  "  basic  carbonates  ai 
substances  of  high  molecular  weight,"  and  assigns  to  tl 
materials  which  he  analvsed  complex  formulae  such  i 
20MgC03,  21Mg(OH)2,  62H20. 

The  possibility  that  most,  if  not  all,  of  the  basic  ca 
bonates  are  mixtures  of  several  substances  does  not  sec 
to  have  occurred  to  anyone  hitherto.  The  only  hii 
to  be  found  in  the  literature  that  such  is  the  case  wool 
appear  to  be  the  description  given  in  the  British  Pharm: 
copceia  of  magnesia  alba  as  consisting  of  "  amorphoi 
particles  with  numerous  slender  prisms  intermixed." 

Not  only,  moreover,  have  the  "basic  car!" 
of  magnesium  been  regarded  as  definite  substances,  b 
special  hypotheses  have  been  brought  forward  to  expla 
their  formation  ;  thus  Bodlander  (Zeit.  phys.  Chem.,  190 
35,  31 ),  in  order  to  account  for  the  abnormal  properties  of 
solution  of  magnesium  bicarbonate,  as  compared  wil 
those  of  solutions  of  calcium  bicarbonate  and  barium  1 
carbonate,  goes  so  far  as  to  assume  that  the  complex  ii 
(MgC03)n,iIgOH',  can  exist,  considering  this  to  be  prov 
by  the  formation  of  a  "  basic  carbonate  "  when  the  solutb 
is  warmed. 

General  Survey  of  Results. 

Decomposition  of    magnesium    hydrogen    carbonate 
solution. — From  the  results  obtained   bv  Treadwell   ai 
Reuter  (Zeit.  anorg.  Chem.,  1898,  17,  170).  it  appears  th 
whilst     a     solution     of     calcium     hydrogen    carbonat 
Ca(C03H)2,  is  stable  at  ordinary  temperatures,  a  solutii 
of    magnesium    hydrogen    carbonate    is    only    stable 
presence  of  an  excess  of  carbon  dioxide  ;   when  the  pressu 
of   the    carbon   dioxide   in   the   atmosphere     above    ti 
solution    falls    sufficiently,    decomposition    sets    in    an 
crystals  are  deposited  of  a  compound  which  has  long  bci 
regarded    as    a    trihydrate    of    magnesium    carbonat 
MgC03.3H20.     When    equilibrium    is   established,   ea< 
litre  of  the  solution  is  found  to  contain  at  15°  C,  1-9. ! 
grms.,  Mg(C03H)2,  and  0-6410  grm.,  MgC03. 

The  conclusion  arrived  at,  in  the  present  paper,  is  th 
the  acid  carbonate  is  not  at  first  simply  resolved  in 
normal    carbonate    and    acid,    but   that   in   solution, 
ordinary   temperatures,   it   undergoes   hydrolysis  in  t 
sense  of  the  equation — 

Mg(C03H)2  +  H20  =  Mg(OH)(C03H)  +  H2C03, 
a  hydroxide-carbonate  being  formed  which  may 
regarded  as  a  true  basic  carbonate.  With  the  posail 
exception  of  the  mineral  hydromagnesite,  this  apparent 
is  the  only  basic  carbonate  of  magnesium  which  the 
is  any  reason  to  regard  as  a  definite  substance.  As  t 
temperature  is  raised,  however,  the  acid  carbona 
appears  to  undergo  alteration  in  other  ways  than  th 
which  is  here  contemplated  (comp.  p.  794). 

Magnesium    hydroxide-carbonate    dihydrate. — Tli 
elusion    that    the    compound    w:hich    has    hitherto    be 
regarded  as  the  trihydrated  carbonate,  MgC03.3H20, 
in  reality  a  dihydrated  hydroxide-carbonate,  is  1 
the  fact  that  this  salt  loses  only  two-thirds  of  its  wat> 
either  when  heated  in  a  dry  state  at  100°  in  a  curi'  I 
or  when  boiled  with  a  liquid  such  as  xylene  (b.p.,  137°),  t 
remaining  third   being  expelled  only  at  a  much  high 
temperature    and    always    together    with    some    carb 
dioxide. 

The  hydroxide-carbonate  dihydrate  is  formed  as  si 
product  when  solutions  of  hydrogen  magnesium  carboru 
are  heated  at  temperatures  not  exceeding  80°.     It  :s  al 
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produced   when   Hi dinury  "  basic  "   precipitate,  which 

in  formed  on  adding  an  alkaline  carbonate  t < >  a  solution 
i»t  magnesium  salt,   is  left   in  contact    with  a  solution   »»t 

Mrbon    dioxide    or    of    potassium    hydrogen    carl ate, 

and.  therefore,  when  the  precipitate  is  merely  I'll  in 
contact  with  its  mother  liquor  or  when  moisl  precipitated 
magnesium  hydroxide  is  exposed  to  carbon  dioxide. 

Ilic  Bubstance  obtained  by  these  methods  must  bo 
■apposed  to  In'  a  hydrated  polymeride  of  the  compound, 
1  t"()3ll,  as  it  is  hut  very  sparingly  soluble  in  u.it.  i 
extent  equivalent  to  only  about  lis  grm.  MgCl>3 
per  litre),  whereas  solutions  can  he  obtained  containing 
■bout  3  gnus,  ol  dissolved  HO.Mg.CO3H  per  litre  (and 
therefore  supersaturated  with  respect  to  the  ordinary 
form!,  either  bj  the  careful  decomposition  of  the  bicar- 
bonate or  by  tin'  action  of  water  on  the  curious  variety 
of  the  normal  carbonate  discovered  by  Kngel. 

Magnesium  carbonate,  (MgC03)n. — At  least  two  such 
substances  are  known,  natural  magnesite  and  the  carbonate 
I  by  Kneel  by  heating  magnesium  ammonium 
carbonate  at  130° — 1401  in  a  stream  of  dry  air  (Compt, 
rend..  1899,  129,598)  ;  this  latter  is  remarkable  on  account 
of  the  readiness  with  which  it  becomes  hydrated,  *'  slaking 
as  easily  as  lime  and  being  converted  ultimately  into  the 
dihvdratcd  hydroxide-carbonate.  It  dissolves  in  water 
more  readily  than  the  latter  substance,  giving  a  solution 
containing  about  2  grms.  of  MgCOj  per  litre;  but  the 
solution  is  not  stable,  and  after  a  short  time  deposits 
crystals  of  the  dihvdratcd  hydroxide  -  carbonate. 
Magnesite,  on  the  other  hand,  is  insoluble  in  water  and  is 
not  affected  to  an  appreciable  extent  by  boiling  with  water 
or  with  aqueous  alkaline  carbonates. 

It  cannot  be  supposed  that  either  variety  of  the  normal 
carbonate  represents  the  fundamental  molecule,  MgCOg  ; 
at  present,  unfortunately,  no  method  is  known  of  deter- 
mining the  degree  of  polymerisation  attained  to  in  such 
salts. 

Ifagnesite,  calcite,  and  dolomite,  being  isomorphous, 
arc  probably  polymeric  forms  of  the  general  type. 
(M"('<  >3)»,  in  all  of  which  n  has  the  same  value.  Magnesite 
and  dolomite  should,  therefore,  be  as  resistant  to  the  action 
of  water  as  is  calcium  carbonate;  this  is  found  actually 
to  be  the  cose,  no  change  whatever  taking  place  on  boiling 
tin  111  either  with  water  alone  or  together  with  alkali. 

Mixed  magnesium  carbonates. — The  so-called  "double 
salts."  represented  by  formulae  such  as — 

MgC03,K2C03,4H20 

MgC03.KHCt)3,4H20 

MgC03,Na2C03, 
which  were  first  obtained  by  Deville  (Ann.  Ch.  Ph., 
1851,  iii..  33,  86)  by  the  action  of  potassium  hydrogen  or 
sodium  hydrogen  carbonate  on  precipitated  magnesium 
carbonate,  are  to  be  regarded  as,  respectively,  normal 
or  acid  salts  of  magnesium  hydrogen  carbonate  ;  they 
may  be  represented  by  such  formula'  as — 

C03H 
C03K 

Reynolds  (Chem.  Soc.  Trans.,  1898,  73.  262)  has  shown 
that  a  large  number  of  such  normal  mixed  salts  can  be 
prepared  by  precipitating  a  concentrated  solution  of 
potassium  carbonate  with  the  appropriate  metallic  acetate  ; 
well-defined,  crystalline,  mixed  salts  of  potassium  with 
the  metals,  bismuth,  calcium,  cobalt,  copper,  iron, 
i  magnesium,  manganese,  nickel,  and  silver,  have  been 
prepared  in  this  manner.  Reynolds  appears  to  have  been 
the  first  to  recognise  the  existence  of  such  mixed  car- 
bonates. Arnold  has  also  recently  pointed  out  (Ber., 
1905.  38.  1173)  that  nearly  all  precipitated  carbonates 
are  soluble  in  an  excess  of  the  alkali  carbonate  used  as 
precipitant. 

Mixed  salts,  having  a  considerable  degree  of  solubility. 
are  formed  on  adding  a  caustic  alkali  to  a  solution  of 
iium  bicarbonate,   thus: — 
Mg(C03H)„  +  XaOH  =  Mg(C03H).C03Xa  +  H.,0. 
Mg(C03H)2  +  2\aOH  =  Mg(C03Xa)2  +  2H20." 

No  solid  is  separated  until  the  solution  is  heated  to  a 
temperature  sufficiently  high  to  cause  decomposition  of 
the   mixed   salt  ;     such   decomposition   may  give   rise   to 


Ml'  *  CO3K 


Mg 


yery    different     product  1,     •■  ■  ording    to   th 1 

The  acid  salt, 

Me1''"'" 

rise    initially    to    magnesium    hydroxide  carbonate 

dihydrate, 
"sIcojNal   ':tl1-'"     W*|oB?H|  •-"^"t  N""r" -• 

w  In Nt  the  disodiuin  salt  d mpOSM  in  two  ways  :  — 

Mfc-lcoS!  *,Ul     «8|cO,B   !      v""; 

M*  j  C0,Na}  +2H80=Mg(OH)8+2NaHI  0, 

giving  magnesium  hydroxide-carbonate  (or  its  dihydrate) 
and  magnesium  hydroxide,  the  proportions  depend 
on  the  conditions.  Hy  heating  it  in  boiling  water  O]  a 
solution  of  sodium  hydroxide,  the  hydrated  hydroxide- 
oarbonate  is  further  changed,  giving  a  mixture  of  mag- 
nesium   hydroxide   and    magnesium   hydroxide-carbonate. 

Decoillliii-sitiiiil         0/        imlijm  si  11  ill  lii/'l  1 1  u  iih  -nil  IhhiiiIi 

dihydrate  by  water. — When  crystalline  magnesium 
hydroxide-carbonate  dihydrate  is  heated  with  boiling 
water,  two  actions  take  place  simultaneously,  the  product 
consisting  of  a  mixture  of  anhydrous  magnesium  hydroxide 
carbonate,  OH.Mg.CO3H,  and  magnesium  hydroxide; 
if  the  boiling  be  continued  during  but  a  short  period, 
some  of  the  original  material  remains  undecomposed  in 
the  mixture  : — ■ 

Mg|cu3H!'2H20  =  M6{co3H|+2H20 
M«!cO  H  !   +H20  =  Mg(OH)2  +  H20  +  C02. 

After  boiling  during  about  half  an  hour,  the  change  goes 
on  very  slowly,  as  a  coating  of  magnesium  hydroxide 
is  formed  which  protects  the  crystals.  When  a  solution 
of  magnesium  hydrogen  carbonate  is  boiled,  at  first  a 
precipitate  of  crystals  of  the  hydrated  hydroxide- 
carbonate,  Mg(OH)C03H,2H20,  is  produced  ;  since  this 
undergoes  decomposition  as  the  boding  is  continued,  the 
ultimate  product  is  similar  to  that  formed  on  heating 
crystals  of  the  compound  with  boiling  water,  namely, 
a  mixture  of  unchanged  substance  with  anhydrous 
magnesium  hydroxide-carbonate.  Mg(OH).C()3H,  and 
magnesium  hydroxide.  The  mixed  character  of  the 
product  is  shown  by  its  appearance  under  the  microscope. 

Basic  carbonates  oj  magnesium. — The  substance 
obtained,  at  the  end  of  an  hour,  on  boiling  a  solution  of 
magnesium  hydrogen  carbonate,  having  a  concentration 
equivalent  to  11-1  grms.  MgC03  per  litre,  is  represented 
by  the  expression  0'31!iMgC<  >!,Mg(OH)2,l'2H20,  or, 
roughly,  3MgC03,Mg(OH)2.35H20.  Judging  from  their 
appearance  under  the  microscope,  such  substances,  and 
indeed  all  varieties  of  the  basic  carbonate,  are  not  definite 
salts  but  mixtures,  in  all  cases,  of  the  three  compounds, 
HO.MgC03H,  HO.Mg.CO3H.2HjO,  and  Mg(OH)2  in 
varying  proportions. 

The  extent  to  which  magnesia  alba  differs  in  compo- 
sition, according  to  the  manner  in  which  it  is  prepared,  is 
not  sufficiently  recognised.  Thus,  its  composition  may 
approximate  to  that  represented  bv  the  expression 
3— 4MgC03,Mg(OH)23— 6H20  ;  or  the  ratio,  MgO  )3  : 
Mg(0H)2  mav  be  nearlv  that  of  unity — for  example. 
20MgCO3,21Mg(OH)2,62H2O  (compare  the  analyses  made 
by  Anderson,  loc.  cit.,  of  commercial  varieties  of  magnesium 
carbonate).  When  prepared  with  cold  solutions  of 
sodium  carbonate  and  magnesium  sulphate,  the  air-dried 
product  has  the  composition  4MgCOs.Mg(OH)2.llH20 
(Rose).  That  this  substance  consists  almost  entirely 
of  a  mixture  of  the  dihydrated  hydroxide-carbonate  with 
hydroxide  in  the  proportions  4(<>H.MgCO3H.2H20) : 
Mg(OH)j  is  shown,  however,  by  its  behaviour  when  dried 
at  100°,  the  product  being  then  of  the  composition, 
4Mg0O3,Mg(OH)2.4R,O,  that  is  to  say,  a  mixture  of 
4(OH.Mg.C03H)  with  Mg(OH)j,  as  would  be  anticipated 
from  the  fact  that,  when  dried  at  100°,  the  compound, 
OH.Mg.C03H.2H20  is  converted  into  the  anhydrous 
hydroxide-carbonate. 
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The  so-called  "  basic  magnesium  carbonates  "  can  be 
obtained  by  two  methods  :  (a)  by  boiling  a  solution  of 
magnesium  bicarbonate  during  a  prolonged  period  or  by 
heating  magnesium  hydroxide-carbonate  dihydrate  with 
boiling  water  ;  (6)  by  precipitating  a  solution  of  a  magne- 
sium salt  with  an  alkaline  carbonate.  When  the  latter 
method  is  used,  a  basic  carbonate  may  be  formed  even  at 
ordinary  temperatures.  In  such  a  case  it  cannot  be 
supposed  that  the  water  acts  on  a  simple  magnesium 
carbonate  which  is  formed  initially,  converting  it  into  a 
basic  product,  if  the  important  fact  be  borne  in  mind, 
which  was  first  elicited  by  Fritzsche  in  1836  (Pogg.  Ann., 
1836.  37.  314),  and  afterwards  confirmed  by  Favre  (Ann. 
Ch.  Phvs.,  1S44  [iii.],  10.  483  ;  Jacquelain,  ibid, 
1851  [iii.],  32,  195)  and  Rose  (Pogg.  Ann.,  1851, 
84.  465).  that  if  the  basic  precipitate  which  is  formed  on 
mixing  solutions  of  magnesium  sulphate  and  sodium  car- 
bonate be  left  in  contact  with  its  mother  liquor  during 
several  days,  it  changes  completely  into  the  crystalline 
dihydrated  magnesium  hydroxide-carbonate.  OH.Mg. 
C03H.2H20.  In  other  words,  instead  of  the  normal  car- 
bonate or  hydroxide-carbonate  being  decomposed  by  water 
at  the  ordinary  temperature  and  converted  into  a  basic 
carbonate,  the  so-called  basic  carbonate  can  take  up  carbon 
dioxide  from  the  solution — which  contains  alkali  hydrogen 
carbonate — forming  a  substance  of  the  empirical  com- 
position of  a  normal  carbonate,  (MgC03,3H20),  the 
product  so  formed  being  affected  only  with  extreme 
slowness,  if  at  all,  by  water. 

When  an  alkaline  carbonate  is  added  to  a  solution  of  a 
magnesium  salt,  the  first  product  is  a  mixed  carbonate, 
formed  according  to  the  equation, — 

2XaC03Xa  +  MgS04  =  Mg(C03Xa)2  +  Xa,S04  ; 
but,  except  in  the  most  concentrated  solutions,  this  at  once 
undergoes  more  or  less  complete  hydrolysis  into  hydroxide- 
carbonate  and  hydroxide.  The  so-called  basic  carbonate 
which  is  formed  is  therefore  a  mixture  of  these  substances 
in  proportions,  which  vary  within  wide  limits  as  the 
conditions  are  varied.  Every  alteration  in  the  conditions 
tends  to  modify  the  composition  of  the  product :  thus, 
Rose  obtained  products  to  which  he  assigned  the  following 
formula? : — 

1.  4JIgC03.Mg(OH)„llH20; 

2.  4MgC03.Mg(OH)„,6H20; 

3.  3MgC03.Mg(OH)2,5H20; 

4.  2MgC03,Mg(OH)j,2H30. 

The  first  was  prepared  by  mixing  equivalent  quantities 
of  magnesium  sulphate  and  sodium  carbonate  dissolved 
in  three  parts  of  cold  water  ;  the  second,  by  using  the 
solutions  hot  and  boiling  the  liquid  ;  the  third,  by  sub- 
stituting potassium  for  sodium  carbonate,  and  boiling  ; 
the  fourth,  by  using  more  dilute  solutions  than  in  the 
third  case. 

Judging  from  the  great  variation  in  their  composition, 
it  is  probable  that  the  basic  carbonates  of  metals  gener- 
ally, not  only  those  of  magnesium,  are  in  most  cases 
mixtures. 

Evidence  supporting  the  foregoing  explanation. — ■ 
Various  observations  which  were  formerly  inexplicable 
may  be  interpreted  without  difficulty  in  the  light  of  the 
explanation  which  has  been  given  of  the  manner  in  which 
basic  carbonates  are  formed. 

1.  The  fact  that  it  is  possible  to  obtain  either  a  normal 
or  a  basic  carbonate  without  varying  either  temperature  or 
concentration,  as  shown  by  Fritzsche,  Favre,  &c.  (eomp. 
above). 

2.  The  fact  that  solutions  of  magnesium  sulphate  and 
potassium  carbonate  of  suitable  concentration  can  be 
mixed  in  equimolecular  proportions  without  giving  rise 
to  a  precipitate  (Rose,  Pogg.  Ann.,  83,  435).  This  is  clearly 
because  a  soluble  mixed  carbonate  is  formed,  according  to 
the  equation  MgS04  +  2K2C03  =  Mg(C03K)2  +  K2S04,  and 
is  proof  that  the  first  interaction  is  not  that  expressed  by 
th«  equation — 

Mg.S04  +  K2C03  =  MgC03  +  K2S04. 
As  the  proportions  used  are  in  the  ratio,  MgS04:K2C08, 
half  of  the  magnesium  sulphate  is  unaffected.  From  the 
time  of  Black  onwards,  {Magnesia  alba,  1755)  it  has  been 
constantly  observed  that  on  precipitating  a  magnesium 
salt  by  alkaline  carbonate    a  considerable  proportion  of 


the  magnesium  remains  in  solution,  and  is  only  removed 
by  continual  boiling.  The  explanation  of  this  fact  is  now 
obvious. 

3.   In  many  eases,  it  has  been  shown  that  the  precipitate 
which  is  at  first  formed,  on  adding  an  alkaline  carbonate 
to  a  solution  of   a    metallic    salt,  contains   more   or  less 
j    admixed  alkaline  carbonate. 

(a)  Magnesium. — Thus,  H.  Rose  has  stated  (Pogg. 
Ann..  1851,  84,  461)  that  when  magnesium  sulphate 
dissolved  in  ten  parts  of  water  is  mixed  with  2  mol. 
proportions  of  potassium  carbonate,  dissolved  in  a  similar 
quantity  of  water,  and  the  precipitate  is  separated  after 
24  hours,  but  not  thoroughly  washed,  a  product  is  obtained 
containing  11-6  per  cent,  of  potassium  oxide.  The  sub- 
stance prepared  by  Rose  must  therefore  have  consisted, 
to  a  considerable  extent,  of  the  mixed  carbonate 
Mg(C03K)2.4H20  previously  isolated  by  Deville. 

(£<)  Copper. — On  adding  an  alkaline  carbonate  to  a 
solution  of  a  copper  salt,  basic  carbonates  are  precipitated 
which  vary  widely  in  composition,  according  to  the  con- 
ditions under  which  they  are  prepared  :  ultimately, 
copper  hydroxide  or  copper  oxide  is  obtained.  Rose's 
analysis  (Pogg.  Ann.,  1851,  84.  466)  shows  that  the  blue 
precipitate,  which  is  at  first  formed  on  adding  a  solution 
of  potassium  carbonate,  owes  its  blue  colour  to  the  presence 
of  a  considerable  proportion  of  the  blue  mixed  carbonate, 
Cu(C03K)2.  or  hydrates  thereof  (compare  Reynolds, 
lot.  cit.).  When  the  blue  precipitate  is  stirred  up  with 
or  washed  with  water,  it  at  once  loses  its  blue  colour, 
becoming  green,  until,  under  favourable  circumstances, 
the  so-called  green  basic  carbonate,  CuCOj,Cu(OH)j, 
approximating  in  composition  to  malachite,  is  obtained. 
Whether  this  substance  is  a  true  basic  carbonate  remains 
to  be  determined.  On  adding  an  excess  of  alkali  car- 
bonate, the  precipitate  again  becomes  blue  and  dissolves, 
giving  a  solution  of  the  blue  mixed  carbonate. 

Considerable  difficulty  is  experienced  in  quantitative 
analysis  in  washing  many  precipitated  carbonates  (for 
example,  zinc  carbonate)  free  from  adhering  (in  reality 
combined)  alkali.  It  is  clear  that  the  alkali  will  only 
be  removed  on  washing  at  a  suitable  temperature,  and 
with  sufficient  water  to  decompose  the  mixed  carbonate 
present  in  the  precipitate.  The  significance  of  this  fact 
will  be  appreciated  on  reading  Rose's  papers. 

•  4.  If  the  conditions  be  such  as  to  prevent  the  formation 
of  a  mixed  salt  with  an  alkaline  carbonate,  a  normal 
carbonate  is  formed  in  the  case  of  metals  which  ordinarily 
give  rise  to  basic  carbonates  ;  lead  salts,  for  instance, 
give  more  or  less  basic  carbonates  when  precipitated 
with  alkaline  carbonates,  but  when  a  current  of  carbon 
dioxide  is  passed  into  a  solution  of  lead  acetate,  nearly 
pure  lead  carbonate,  PbC03,  is  obtained,  whatever  may 
be  the  proportion  of  water  (Rose,  Pogg.  Ann.,  1851.  84.  C6). 
Obviously,  the  basic  carbonate  of  lead  cannot  be  formed 
by  the  decomposition  of  the  normal  carbonate  by  water. 

Practical  applications. — Two  important  cases  in  which 
the  foregoing  views  receive  a  practical  application  may 
be  referred  to  : — 

1.  Softening  of  magnesian  waters. — When  caustic  soda 
is  added  to  a  very  dilute  solution  of  magnesium  bicarbonate 
containing  5 — 250  parts  "MgCOs"  per  100.000,  only  a 
j  soluble  salt  is  formed,  either  Mg(C03H)C03Na"  or 
Mg(C03Na)2,  according  to  the  proportions  used.  The 
solution  remains  clear  until  heated  sufficiently  to  decom- 
pose the  soluble  mixed  salt,  when  a  mixture  of  magnesium 
hydroxide  and  hydroxide-carbonate  is  precipitated. 
If  the  original  solution  contains  less  than  50  parts 
"  MgC03  "  per  100,000,  no  precipitate  is  formed  until 
the  temperature  is  raised  to  90°.  Indeed,  it  is  impossible 
to  completely  soften  magnesian  waters  containing  small 
quantities  of  magnesium  sulphate,  chloride,  or  bicarbonate 
by  means  of  either  sodium  hydroxide  or  carbonate, 
unless  the  temperature  be  above  90°.  The  difficulty 
that  is  often  experienced  in  practice  in  softening  such 
waters  is  undoubtedly  a  consequence  of  the  formation 
of  soluble  mixed  alkali  carbonates  of  magnesium.  When 
the  equivalent  quantity  of  caustic  soda  is  added  to  a 
solution  of  magnesium  bicarbonate  containing  about 
50  parts  of  "  MgC03  "  per  100,000  and  the  mixture  i» 
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nt  !>0  during  rive  minutes,  thi>  am. unit  ..( 
inn  carbonate  ri'iiut imii^  in  solution  docs  nut 
3  parts  per  1OO.0OO. 

,,ni  method  <>/  manufacturing  'potassium  enr- 
'amate  with  the  aid  "/  magnesia. — In  tins  process  the 
■areful  regulation  of  temperature  is  essential.  In  order 
that  the  mixed  carbonate  mav  lie  formed  according  to 
i  |,e  aquation  l3MgC0j,3H20  +  2KCl-rC02  =  MgCls  + 
HM|COj.KHC03,4H20)],  it  is  necessary  to  prevent  a 
1-erersal  of  the  action  b\  keeping  the  temperature  below 
.'I     h\    artitieial    cooling,    and    also    to    maintain    carbon 

in  excess  (See  Salzberg  Werke  Neu-Stassfurt., 
D.B.P.,  1900,  143.408,  143,409;  L901,  143,595,  Zeit. 
ingew.    ('hem.    1903,    16.    730.)      In    decomposing    the 

irbonate,  it  is  either  gently  heated  with  an  excess 
if  water,  or  it  is  mixed  with  magnesium  oxide,  which  Beems 
be  combine  with  the  carbon  dioxide  of  the  potassium 
bydrogen  carbonate  at  a  temperature  not  exceeding 
IP  (Deutsche  Solvay  Werke,  D.R.P..  1901,  135,329; 
1  •  m >3.  157,354).  In  either  ra>e.  potassium  carbonate  is 
ibtained  together  with  magnesium  hydroxide-carbonate 
lihvilrate.  If  a  low  temperature  be  maintained,  all  the 
magnesium  is  separated  from  the  mixed  carbonate  as 
ivdroxide-carbonatc ;  if  the  temperature  rise,  a  "  basic  " 
•arbonate  is  produced. 

formation  of  normal  earhonates  and  exceptional  con- 
ations giving  rise  to  basic  sulphates.— It  would  appear 
:hat  the  production  of  a  normal  carbonate  is  associated 
with  a  predominating  tendency  on  the  part  of  the  simple 
Doleenle  to  undergo  polymerisation.  Thus  the  sulphates 
if  the  three  metals,  barium,  strontium,  calcium,  are  the 
east  soluble  sulphates,  a  fact  doubtless  to  be  attributed 
o  polymerisation.  Most  sulphates  are  easily  soluble  in 
rater  and  probably  possess — at  least  in  solution — a  simple 
Uructure  ;  the  sparingly  soluble  calcium  sulphate 
anhydrite),  strontium  sulphate,  and  barium  sulphate 
<re  probably  polymerised  sulphates  of  the  type  (M"S04)n- 
The  tendency  to  polymerise  so  clearly  shown  in  the  sul- 
extends  to  the  carbonates.  It  is  still  uncertain 
[coin pare  Arzfuni,  Physikalische  Chemie  der  Krystalle) 
what  are  the  conditions  determining  the  formation  of 
oaloite  and  aragonite  on  precipitating  a  calcium  salt  with 
»n  alkaline  carbonate  ;  it  is  clear,  however,  that  the 
two  substances  can  only  differ  in  the  complexity  of  their 
molecules.  Such  a  view  would  help  to  explain  the 
peculiar,  indefinite  stages  which  are  usually  manifest 
during  the  precipitation  of  calcium  carbonate,  a  more 
H  less  gelatinous,  colloidal  form  being  first  produced 
which  only  becomes  crystalline  after  a  time  or  when  boiled 
with  water. 

Magnesium  hydroxide  carbonate  is  soluble  not  only  in 
solutions  of  alkali  carbonates,  but  to  some  extent  in  solu- 
tions of  magnesium  sulphate.  In  this  case  it  is  probable  that 

a  mixed  salt.  e.(/.,  Mg<J,Q4]>Mg,    is   formed   in  solution. 

Such  an  assumption  is  not  improbable  considering  the 
extraordinary  tendency  of  magnesium  to  give  mixed 
nits,  such,  for  example,  as  kainitc,  MgS04,KC1.3H.,o 
i perhaps  ClMg,S04K,3H20).  A  mixed  salt  of  this 
I  type  might  be  decomposed  by  water  in  several  ways, 
giving  :— 

(1)  OH.MgCOsH  +  MgS04; 

(2)  Mg(OH ).,  +  MgS04  +  C02  ; 

(3)  A  true  basic  sulphate,  thus  : — 

Mg4£>Mg 

OHH 

(4)  A  basic  carbonate-sulphate 

.jr.  HC03.MgS04.MgOH  ; 

^-U3  S04H.Mg.C03.MgOH. 

or  a  mixture  of  these.  Compounds  of  the  type  3  and  4 
have  not  been  isolated  in  the  case  of  magnesium,  but  Rose 
(/«.  cit.),  under  certain  conditions,  obtained  by  the  action 
of  alkali  carbonates  on  a  solution  of  copper  sulphate, 
(<i)  a  basic  copper  sulphate  ;  (b)  a  basic  sulphate  carbonate. 
Magnesium  carbonate  is  soluble  also  to  a  slight  extent 
in   solutions    of   potassium    sulphate,  potassium   nitrate, 


~^-C02  +  H20  +  HO.MgS04.MgOH ; 
HOH.       * 


and   potassium  chloride.     In   thi  the   preceding 

results.     Il     may     be    suggested     that     a     small     pri  >|  ic  ,1  I  n  'II     '.I 

the      mixed      salts,      KSO^.Mg.COjK,      NOg.Mg.CO.K, 

CIMgCOjK,  is  formed,  owing  I lourrenoi    ol  reversible 

interactions,  aneh  as — 

Mg804+K,C0,*:KS0,  Mg.COgK^rOH  MgCO»H.+ 

It  is  probable  that  t he  salt .  Km  I,  \l | [,(  '  I ,  K  .  -  formed  in 
addition  to  the  salt,  MgpCOjKJn,  when  potassium  carbonate 
ia  added  to  an  excess  01  magnesium  sulphate  in  a  solution 
containing  much  potassium  sulphate.  Such  ■  >alt  might 
give  rise,  according  to  the  condition  .  to  magnesium 
hydroxide  carbonate,  magnesium  hydroxide,  basic  mag- 
nesium  Bulphate,or  basii  magnesium  potassium  sulphate, 
OH.UgSOaK,   or    to  a   mixture  of  these  substances. 

Experimental. 

Four  scries  of  experiments  are  described  in  the 
following  account.  The  first  relates  to  the  decomposition 
of  magnesium  hydrogen  carbonate  in  solution  ;  the 
second  to  the  behaviour  of  the  magnesium  carbonates 
with  water  and  dilute  alkalis;  the  third  to  the  nature 
of  the  so-called  basic  carbonates  of  magnesium  ;  and 
the  fourth  to  the  decomposition  by  water  and  alkali  of 
the  magnesium  sodium  carbonates. 

I. — Decomposition    of    Maonkmi  m     Hykkooex 
Carbonate  in  Solution. 

Preparation  of  the  solution. — At  the  outset  of  the  inquiry, 
traces  of  alkali  were  found  to  cause  a  wide  variation  in 
the  results  ;  special  precautions  were  therefore  taken  in 
preparing  the  solution  of  the  bicarbonate.  Ordinary 
magnesium  carbonate  contains  sodium  carbonate,  which 
cannot  be  removed  even  by  repeated  extraction  with 
boiling  water.  The  following  method,  however,  ulti- 
mately gives  a  solution  of  magnesium  bicarbonate  which 
does  not  colour  a  Bunsen  flame  yellow.  Commercial 
purified  "  crystal  "  magnesium  carbonate  is  boiled  with 
successive  large  quantities  of  water  in  a  two-litre  Jena 
flask,  each  time  during  about  a  quarter  of  an  hour  ;  it  is 
then  converted  into  bicarbonate  by  passing  carbon 
dioxide  (purified  by  passage  through  powdered  potassium 
carbonate,  cotton  wool,  and  two  or  three  washing  flasks) 
into  about  7  litres  of  water,  in  which  about  150  grms.  of 
the  solid  is  suspended,  contained  in  a  large  hard  glass 
bottle ;  the  rate  of  dissolution  may  be  increased  by 
passing  in  the  gas  under  pressure.  When  nearly  all  the 
solid  is  dissolved,  the  solution  is  filtered  and  then  decom- 
posed by  boiling  :  the  liquid,  containing  practically  all 
the  alkali,  having  been  decanted  from  the  precipitate, 
a  fresh  quantity  of  water  is  added,  and  the  solid  again 
converted  into  bicarbonate  ;  if  necessary  the  treatment 
may  be  repeated. 

Decomposition  experiment*,  between  25c  and  65"  C. — The 
solution  of  magnesium  bicarbonate  which  was  used  con- 
tained 11-07  grms.  MgCO,  per  litre  (  =  19-21  grms. 
Mg(C03H)2  per  litre)  ;  usually,  carbon  dioxide  in  excess 
of  that  required  to  form  the  bicarbonate  was  present  to 
the  extent  of  -2  or  3  per  cent.  The  amount  in  the  stock 
solution  was  never  allowed  to  fall  below  that  corresponding 
with  the  presence  of  the  whole  of  the  magnesium  as 
bicarbonate. 

The  object  aimed  at  was  to  ascertain  the  actual  amount, 
at  different  temperatures,  of  magnesium  bicarbonate  and 
magnesium  carbonate  in  solution,  at  the  moment  when 
crystals  of  the  empirical  composition.  MgCO.i.3H20.  began 
to"  separate  from  a  solution  containing  originally  only- 
bicarbonate.  All  the  experiments  were  made  in  the  same 
way,  so  as  to  be  comparable.  In  order  to  exclude  alkali, 
Basks  of  Jena  glass  were  used  throughout.  About  55  c.c 
of  the  solution  of  magnesium  hydrogen  carbonate  was 
introduced  into  a  long-necked,  round-bottomed  flask, 
capable  of  containing  100  c.c.  and  heated  as  quickly  as 
possible,  over  a  small  flame,  to  the  temperature  required 
to  effect  the  decomposition.  The  temperature  was 
observed  bv  means  of  a  thermometer  reading  to  T"3', 
the  bulb  of  which  was  kept  immersed  during  the  whole 
period  of  heating.  During  the  decomposition,  the  liquid 
in  the  flask  was  thoroughly  shaken,  in  order  to  facilitate 
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the  evolution  of  gas.  As  the  manner  of  shaking  is  an 
important  factor  in  regulating  the  decomposition,  special 
care  was  taken  to  ensure  uniformity  in  this  respect.  The 
temperature  was  maintained  constant  to  within  J°. 
Directly  the  first  sign  of  a  crystalline  precipitate  hecame 
visible,  the  time  during  which  heating  had  been  effected 
having  been  noted,  the  solution  was  rapidly  cooled  under 
the  tap,  in  order  to  prevent  further  precipitation,  and 
filtered.  By  means  of  a  standard  pipette  25  c.c.  was 
measured  into  the  apparatus  in  which  the  total  carbon 
dioxide  was  estimated,  and  another  25  c.c.  was  titrated 
with  standard  acid  (1-005  A'/10  HO),  using  methyl 
orange  as  indicator.  The  operations  were  carried  out 
as  quickly  as  possible. 

Method  of  estimating  carbon  dioxide. — In  order  to  ensure 
complete  expulsion  of  carbon  dioxide  from  the  portion  of 
the  liquid  used  for  the  analysis,  the  following  method  was 
adopted  :— The  25  c.c.  of  the  solution  of  bicarbonate  was 
measured  into  the  round-bottomed,  100  c.c,  flask,  A, 
connected,  as  shown,  with  the  small  distilling  flask,  B, 
and  the  U-tubes,  C  and  D.  C  contained  calcium  chloride, 
and  D  was  filled  half  with  calcium  chloride  and  half  with 
pumice  impregnated  with  anhydrous  copper  sulphate. 
Into    A,  was   introduced  0-1    gr'm.    of   thin  *   aluminium 


Fig.   1. 


urnings ;  the  rubber  stopper  was  replaced  and  chlor- 
hydric  acid  (3  c.c.  of  acid,  1-2,  diluted  with  2  c.c.  of 
water)  was  added,  gradually  and  as  required,  from  the 
thistle  funnel,  T— a  screw  clip,  S,  serving  to  regulate  the 
addition  of  acid.  The  carbon  dioxide  was  a-bsorbed  in  a 
potash  bulb,  E,  of  the  remarkably  efficient  type,  described 
by  Wetzel  (Ber.,  1903,  36.  161).  A  guard-tube  con- 
taining soda-lime  was  attached  to  E.  Care  was  taken 
to  regulate  the  addition  of  acid,  so  that  the  carbon  dioxide 
was  evolved  slowly.  When  all  the  acid  was  added,  the 
liquid  was  gradually  warmed,  to  cause  the  aluminium 
to  dissolve  in  the  acid.  The  hydrogen  thus  generated 
not  only  drives  forward  the  carbon  dioxide,  but  expels 
the  greater  part  of  that  dissolved  in  the  water.  Finally, 
the  liquid  was  gradually  raised  to  the  boiling  point  and 
kept  in  ebullition  during  about  15—30  seconds.  After 
boiling,  a  U-tube  containing  soda-lime  was  put  in  place 
of  the  thistle  funnel,  and  air  aspirated  through  the  whole 
apparatus.  The  flask.  B,  served  as  a  condenser  to  prevent 
steam  passing  into  the  calcium  chloride  tube,  C;  for  it 
may  be  substituted  a  piece  of  thin- walled  glass  tube, 
about  2  ins.  long,  sloping  upwards,  and  drawn  out  at  one 
end,  so  as  to  pass  through  the  stopper  of  flask,  A,  and 
connected  at  the  other  with  tube.  C,  by  means  of  a  rubber 


•  The  turnings  must  not  be  so  thin  as  to  dissolve  rapidly 
at  the  ordinary  temperature.  Aluminium  powder  cannot  be 
used. 


stopper  and  a  piece  of  glass  tube.     To  boil  the  liquid  i 
is    usually    sufficient  ;     but    for    safety    the    boiling 
aspiration    of   air   should    be   repeated.     The   aluminiu 
serves  two  purposes:    (1)  it  ensures  the  rapid  expulsio 
of  carbon  dioxide  dissolved  in  flask.  A  :  if  it  be  not  i 
the  liquid  has  to  be  boiled  several  times  ;   and  (2)  it  cau 
the  liquid  to  boil  regularly.     Several  tests  made  with  pu 
calcite,  to  ascertain  the  degree  of  accuracy,  showed  th 
using  25  c.c.  of  liquid  in  A,  and  weighing  0-25 — 0-30  i 
carbon  dioxide  (as  in  the  experiments  in  Table  I.), 
probable  error  in  the  carbon  dioxide  weighed  does 
much  exceed  1  part  in  1000. 

Results  of  experiments. — Table  I.  summarises  th 
results*  obtained  at  different  temperatures  on  decom- 
posing a  solution  of  magnesium  hydrogen  carbonate,  con- 
taining 11  07  grms.  MgC03  per  litre. 

Note. — 25  c.c.  of  the  original  solution  =61*5  c.c.  of  acid 
(1-065  A*/ 10). 

•  Example    of   an    actual    experiment   showing   method  of 
calculation  : — 

Temp.  =  29°.     Time    until    first    sign    of    precipitation 
observed  =  58  mins. 

25  c.c.  of    filtered  decomposed  solution  required  61-20  c.c. 
of  1-065  .V  /10  acid  and  gave  0-2700  grm.  carbon  dioxide. 

61-20  c.c.  of  acid  =  61-20x  1-065x0-0022  =  0-1434  grm.  carbon 
dioxide. 

"  Half-bound  "  carbon  dioxide  =  0-2700  —  0-1434  =  0-1286  grm. 
carbon  dioxide.] 


In    25    c.c.     of    solution,     Mg(C03H)s  =  2  x  0-1286  x 


146-4 

880  ' 


0-4212  grm. 

In  25  c.c.  of  solution,  MgCO  3  =  (0-2700  -  0-2532) 


84-36. 
44 


0-0322  grm. 

Correction  for  OH.Mg.C03H,  2H20  separated  (calculated  : 
MgCO s )  : — 

25  c.c.  of  the  original  solution,  before  decomposition,  neutralUed 
61-5  c.c.  acid. 

.-.  MgC03    equivalent    to    61-5-61-2  =  03    c.c.  of  acid  h«j 
been  precipitated, 

i.e.  =  0-3  x  1-065  X  0-004218=0-00135  grm.  MgC03. 

Whence    MgC03   in   solution   when   crystallisation   began  = 
0-0322  +  0-0013  grm. 

Mg(C03H)2    per   litre  =  0-4212  x  40  =  16-85. 

JlgCOs  „  =0-0335x40=   1-34. 

MglCOsHlt, 16-85  _12,6 
MgCO  3        1-34 

Curve  J 
IfylV,  per  litre  m  se/atieft  at  mamexfMff&M%Mz/iT0le¥Uii  ttu-p&wlt 
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Tun  i     II 
I!,ii,  of  formation  of  UgCOt  from    Mg(H< 


iNnp. 

UgCOi 

Itane  in 

Rate  i 

n  gnu   Hgl  i  ■■ 

C. 

J. it    lltrr. 

nuns. 

|..r 

Iitr.    pi  i    linn. 

25-0 

1-20 

82-0 

0-015 

■jii-ii 

1-34 

68-0 

0-028 

•84-0 

1-u 

34-11 

0-068 

•87-0 

1-71 

21-0 

0-081 

2-21 

10-8 

0-216 

44-H 

2-02 

5-76 

49-0 

1-82 

3-5 

0-820 

54-0 

1-60 

2-5 

0-840 

58-5 

1-27 

1-75 

0-728 

•63-5 

3-09 

1-25 

2-47 

•  Average  of  three  experiments. 

Table  II.  show9  the  rate  at  which  magnesium  hydroxide 
carbonate    (calculated  as  MgC03)  is  formed  bom   n 
mi  bicarbonate  at  different  temperatures. 
Example    nt    2.">     C     Time,    before    separation    began 
=  82  minutes.     Total  MgC(  '    formed  =  1*20  arms,  per  litre 
1    'II 
Rate  of   formation  =     "    =001.'")  grin.  MgCOa    per  min. 

per  litre. 

The  results  given  in  the  tables  are  plotted  in  four 
i  urves. 

Curve  I.  shows  the  amount  of  OH.Mg.C03H  in  solution 
(calculated  as  MgC()3)  when  0H.Mg.C03H,2Hs0  (the 
so-called  trihydrate,  Mg(_'(>3.3H2<.>)  hetritis  to  separate. 
The  curve  thus  represents  the  apparent  solubility  at  the 
various  temperatures  of  OH.Mg.C03H,2H.jO  in  presence 
of  the  bicarbonate. 


Mp(n>,HL, 
MgCO,    '  attllL'  same 


tkrwtK    RaUM' ttrmjU-n  i/'.Vju,ir'r*m.<4g,u\3  . 


Curve    II.    gives  the  ratio, 

instant  for  olitTerent  temperatures. 

Curve  ///.  shows  the  time  of  heating  required  before 
rrvstals  of  OH.Mg.COjH.2H2O  begin  to  separate  from 
the  bicarbonate  solution  at  different  temperatures. 

'  >;/!■■•  IV.  shows  the  rate  of  formation  of  <)H.Mg.C03H 
from  the  bicarbonate. 

Interpretation  0/  result*. — The  crystalline  products 
separating  at  all  temperatures  between  23°  and  "0°  is 
the  hydroxide  carbonate  dihydrate,  OH.Mg.C03H.2H20, 
which  is  perfectly  homogeneous  under  the  microscope 
(Photograph  I.)  and  never  contains   "  basic  "  carbonate. 


Table  I. 
Relation    existing   between    MgC0„    and    Mg(HCOa)v   at  commencement   of    separati  •     \tg(  I  MIJi. 


Time 

in 

minutes. 

Temp. 
•  C. 

C.c.  of 

1-065 

.V/10aeid. 

Carb. 

diox. 

weighed. 

MgCO  s  per 
litre  of 
solution. 

MgCO, 

per  litre 
separated. 

Total 

M,.i'il 

Mg(HCO,). 
in  1  litre. 

MglHCO*). 
MgCO 

82 

58 

25 
29 

61-4 
61-2 

0-2728 
0-2700 

1-18 

1-29 

0-018 
0-053 

1-20 
1-34 

17-12 
16-85 

14-3 
12-6 

84 

36 
33 

34 
34 
34 

61-2 

i'.ii-s;, 
60-7 

0-2644 
0-2618 

1-716 

1-67 

1-75 

0-053 
0-116 
0-116 

1-77 
1-79 
1-86 

16-10 
16-12 
15-91 

9-09 
9-06 
8-55 

1  Average  MgCO,  =  1-80 
1  Mg(HCOsl!  =  16-04 
,       Ratio  =  8-90 
1       Time  =  34  min. 

22 
18 

■11 

37 
37 
37 

61-0 
81-8 

ao-9 

0-2630 
0-2668 
0-28S0 

1-76 
1-58 
1-68 

0-090 

0-036 
0-106 

1-85 
1-60 
1-69 

15-97 

16-4 

16-3 

8-64 
10-25 
9-65 

Average  MgCO,  =  1-71 
Mg(HCOi),  =  18-25 
Ratio =9-50 
Time  =  21  min. 

1<U 
101 
101 

39 
39 
39 

60-4 

60-75 

61-3 

0-2558 
0-2587 

0-2588 

2-10 
■MM 
2-17 

0-20 

0-135 

0-036 

2-:i0 
2-l:i 
2-21 

15-20 

15-5 

15-3 

6-60 
7-25 
6-94 

1  Average  MgCO ,=2-21 
Mg(HCO,),  =  15-3 

'      Ratio  =6-9 

5J 

44 

61-4 

0-2619 

2-00 

0-018 

2-02 

15-65 

7-74 

S| 

49 

6110 

0-2636 

1-76 

0072 

1-82 

18-02 

8-80 

2* 

- 

54 

54 

61-25 
60-6 

0-2670 
0-2652 

1-53 
1-48 

0-045 

0-16 

1-68 

1-62 

16-44 
16-40 

10-40 

10-12 

1  Average  MgCO,  =  1-60 
\     Mg'HCO,).  =  16-42 
Batio  =  10-25 

n 

58-5 

60-75 

0-2700 

114 

0-135 

1-275 

16-98 

13-32 

it 

n 
1} 

63-5 
63-5 
63-5 

61-3 

80-a 

61-0 

0-2486 
0-i4s4 
0-2440 

2-96 
2-85 
3-20 

0-036 

0-098 

3-00 
2-96 
3-30 

14-0 
14-1 
13-5 

4-03 

4-75 
4-1 

Average  MgCO  3  =  3-09 
Mg  HCO,),=18-8 

Ratio  =  4-5 
)      Time  =  li  min. 
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Separated  at 


Analyses. 

Found 


Ratio 


CO. 


I.  2.5°.   Mgo.  29-76.  COj,  32-71,     -'^  =  1-098 

II.  70°.  MgO.  29-43.  CO..  32-46,    T,U;  =M02 

.Mill  1 


III.  7s°.   MgO,  29-58.  CO.,  32-07 


1  -OS.". 


requires      MgO  =  29- 16, 

r<  > 

CO.  =  31-79.   H„0  =  39-05.    i—?-  =  1-090 
MgO 

All  three  products  contain  slightly  more   MgO  and  C02 

than    correspond    with    the    formula.  OH.Mg.CO3H,    but 

CO 
the  constancy  of  the  ratio  .,  7;  shows  that  this  is  due  to 
*  MgO 

a  slight  loss  of  water.  Von  Knorre  (Zeit.  anorg.  Chem., 
1903,  34.  260)  has  also  observed  that  the  finely  divided 
"  trihydrate."  MgCOs,3H20,  loses  a  little  of  its  water 
at  the  ordinary  temperature.  That  actually  the  same 
crystalline  variety  of  the  salt.  OH. Mg.C03H.2H20, separates 
at  70°  as  at  25°  is  apparent  on  examining  the  crystals 
under  the  microscope,  both  in  ordinary  and  in  polarised 
light.  The  peculiar  changes  in  the  "  apparent  solubility  " 
of  the  carbonate  seen  from  Curve  I.  to  occur  in  the  neigh- 
bourhood of  39°  and  59°  cannot,  therefore,  be  attributed 
to  the  formation  of  different  hydrates  or  crystalline 
varieties  of  the  salt.  Curve  IV.,  on  the  other  hand,  shows 
that  in  the  interval  from  25°  to  60°,  three  distinct  stages 
can  be  traced  in  the  decomposition  of  the  bicarbonate. 
Thev    are,    as    follows : — 

Region  I.  25°— 37°.—  The  Curve  I.  of  "  apparent  " 
solubility  is  in  reality  a  curve  of  supersolubility  :  all 
the  points  on  the  curve  represent  amounts  of  MgC03  in 
solution  (1'2  to  3'1  grms.  per  litre)  far  exceeding  those 
corresponding  with  the  solubility  of  the  so-called  tri- 
hydrate.  MgC03.3H.O.  which  separates.  According  to 
Auerbach  (Zeit.  Electrochemie,  1904.  10.  161)  the  solubility 
of  MgCOs.3H.O,  expressed  as  MgC()3.is  about  0  73  grm. 
per  litre  at  25°,  and  diminishes  as  temperature  rises. 

It  would  appear  that  between  25°  and  39°  two  changes 
are   taking   place,    viz.,    the   following  :  — 

Mg<C03H  +  H*°  =  M8<C03H  +  H*C°3  ••■•"* 

in  which  a  comparatively  soluble  and,  perhaps,  simple 
hydroxide-carbonate  is  produced,  and  a  second,  in  which 
the  hydroxide  carbonate   undergoes  polymerisation: 

i»Mg<£0IH+Aq *(MgOH.C03H.2H.O)../3 

At  all  points,  when  separation  begins,  the  solution  mav 
be  regarded  as  saturated  with  (OH.Mg.C03H.2H.O),  but 
not  saturated  with  the  simpler,  less  complex  form, 
OH.Mg.C03H.  which  is  being  produced  directly  from  the 
bicarbonate.  The  variation  shown  in  Curve  I.  as  regards  the 
amount  of  MgCU3  in  solution  at  different  temperatures, 
may  be  regarded  as  due  to  there  being  different  amounts 
of  the  simple  form.  OH.Mg.CO3H,  in  solution  at  the  moment 
when  crystals  of  OH.Mg.C03H,2H20  begin  to  separate.  The 
fact  that  up  to  37°  the  amount  of  Mg0'O3  in  solution  at 
the  moment  of  separation  of  crystals  increases  with 
temperature,  may  be  interpreted  by  assuming  that  rise 
of  temperature  accelerates  the  change,  a,  more  than 
it  does  /3.  Both  changes  occur  comparatively  slowly 
between  25°  and  37°,  so  that  the  bicarbonate  solution  has 
to  be  heated  during  intervals  varying  from  82  to  21  mins. 
(see  Table  II.)  before  solid  begins  to  separate.  The 
gentle  slope  of  Curve  IV..  between  25°  and  37°,  shows 
that  in  this  interval  the  actual  rate  of  decomposition  of 


•  An  analogy  may  be  traced  between  such  a  hydrolysis  of 
magnesium  bicarbonate  ajid  the  decomposition  by  water  of  the 
etherates  of  magnesium  bromide  and  iodide  (Menschutkin,  Bull, 
St.  Petersburg.  Polyt.  Inst.,  1905,  4.  See  Abstr.  Chem.  Soc.,  190S, 
i.  132)  ;    for  example  : 

MgI,.2Et,0  +  H,0  -»  MgIOH.JKUO+HI. 
Mg(CO,H)2.Aq  +  H20-»-  Mg(OHl.CO,H,Aq.  +  H2CO,. 


the  bicarbonate  is  only  slightly  influenced  by  tempera- 
ture. 

Region  II.  37° — 585°. — At  about  37°,  a  sudden  change 
in  the  direction  of  Curve  IV.  occurs,  showing  that  a  new 
kind  of  decomposition  of  the  bicarbonate  is  setting  in  ; 
the  slope  is  steeper,  indicating  an  increased  rate  of 
decomposition.  Curve  I.  shows  at  the  same  time  a 
gradually  decreasing  amount  of  OH.Mg.C03H  in  solution 
at  the  moment  when  crystals  of  OH.Mg.C03H.2H20  begin 
to  separate.  It  would  appear  that  the  decomposition,  7, 
of  the  bicarbonate,  which  sets  in  at  about  38°.  produces, 
nut  the  soluble  form  OH.Mg.C03H,  but  the  probably  more 
polymerised  form  (OH.Mg.C03H,2H20)n  directly.  It  is 
difficult  to  realise  how  this  occurs,  but  probably  several 
molecules  of  the  bicarbonate  take  part  simultaneously  in 
the  action,  thus : — 

»Mg(COjH)2  +  /!H.O^fMg<c°HH)n.2nH.O. . .y. 

The  low  solubility  of  the  crystals  having  the  com- 
position. 0H.Mg.C03H,2H20  {viz.,  about  0-7  grm.  per 
litre)  would  point  to  a  considerable  degree  of  polymerisa- 
tion. Between  37°  and  58-5°,  the  three  changes,  a,  /3,  and  y, 
are  probably  occurring  simultaneously  ;  the  slope  of  the 
Curve  IV.  and  the  constant  diminution  of  the  amount  of 
MgC03  in  solution  at  the  moment  when  crystals  begin  to 
separate  (Curve  I.)  would,  however,  indicate  that  the 
change,  y,  more  and  more  predominates  as  the  temperature 
is  raised.  A  "  lag  "  may  occur  in  the  beginning  of  the 
change,  y  ;  this  would  account  for  the  values  obtained 
between  34°  and  39°  on  the  Curve  I.  If  such  a  "lag" 
could  be  prevented,  the  Curve  I.  would  probably  follow 
the  course  marked  by  the  dotted  line.  MX. 

Region  III.  Above  60°.— Between  58-5°  and  63-5°, 
another  and,  as  it  were,  explosive  decomposition  of  mag- 
nesium  hydrogen  carbonate  sets  in  ;  the  result  of  this 
seems  to  be  the  direct  formation  of  the  soluble  hydroxide- 
carbonate,  OH.Mg.CO3H,  for  the  amount  of  MgCOj  in 
solution,  at  the  moment  crystals  begin  to  separate,  increases 
from  1-275  grm.  per  litre  at  58-5=  to  309  grms.  per  litre 
at  63-5;.  There  is  an  enormous  increase  in  the  rate  of 
decomposition  of  the  bicarbonate,  Curve  IV.  becoming 
almost  vertical.  The  velocity  of  the  change,  /3,  at  63-5°  is 
sufficiently  great  to  cause  a  separation  of  crystals  of 
OH.Mg.C63H.2H20  in  1J  minutes.  The  changes 
occurring  between  58-5:  and  63-5°  are  probably — 


.1 


JIg<CC03(HH-1Ig<CO3HH+C°2-- 

»Mg<c^H  +  Aq^(OH.Mg.C03H,2H20)n../3 

Above  63°. — The  hydrolyses,  a  and  y,  are  negligible  in 
comparison  with  the  decomposition  I. 

Magnesium  hydroxide-carbonate,  OH.Mg.COjH. — The 
foregoing  results  show  that  the  action  of  water  on  mag, 
nesium  bicarbonate  is  initially  one  of  partial  hydrolysis, 
giving  rise  to  MgOH.C03H  ;  the  actual  product  being 
the  dihydrate,  0H.Mg.C03H,2H20.  This  substance  does 
not  lose  water  when  boiled  with  absolute  alcohol 
(b.p.,  78;)  during  H  hours;  at  95°  the  rate  of  loss  begins 
to  be  appreciable,  and  at  100°  the  product,  OH.Mg.C03H, 
is  obtained  on  heating  until  the  weight  becomes  constant. 
Kven  at  110° — 115D  water  is  lost  comparatively  slowlv  ; 
2  grms.  of  OH.Mg.C03H,2H20  losing  25-43  per  cent, 
(constant)  of  its  weight  in  18  hours  when  heated  in  a 
crucible  at  110° — 115  .  At  125°  the  loss  of  weight  occurs 
more  rapidly,  but  does  not  (unless  the  heating  is  very 
prolonged*)  exceed  that  required  for  the  formation  of 
.H).COjH. 

At  125°,  2000  grms.  lost  26-45  per  cent,  (constant)  in 
4J  hours.     Theory  for  loss  of  2H.O  =  26-04  per  cent. 

Magnesium  hydroxide  carbonate  can  also  be  obtained 
from  the  dihydrated  salt,  Mg(OH).C03H,2H20.  by  boiling 
the  latter  with  xylene  (b.p.,  136°— 138°)  and"  distilling  off 


•  Prolonged  heating  of  OH.Mg.CO,H  at  125*  during  several 
days,  causes  slight  decomposition,  accompanied  by  loss  of  water  and 
carbon  dioxide. 


Aw    11,  H  l« 
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the  wat.  ..  il   is  liberated.*     For  tin-.  | 

the  hydrated  Ball   (3  grms  |   is  boiled   with   puriheii  dn 
xylene  (450  I,  and  the  lattei  dii  tilled  from 

lid,  until  it  no  longer  enrriea  water  with  it  ;  the 
distillation  is  so  regulated  as  to  be  continuous  during 
2$  hours,  the  arm  unit  of  \\  lene  then  remaining  undistilled 
being  about  75  i  c.  The  la  i  100  e.e.  of  xylene  passing 
I  ihould  I"-  perfectly  limpid  and  free  from  water 
ills  remaining,  after  being  heated  during  15  minutes 
hi  a  stream  of  air  at  130    to  ret  ol   r.vli 

MgO     39-97.CO.     42-36.H.O     17-67  percent.  ;cal 
Mg(OH).C03rl,  MgO     3U-39.  C02      13-06,  H.O 
Tin'  product    has  lost   ,i   little  carbon  dioxide,   prol 
owing   to  slight   decomposition    by   water;     the  analysis 
responds        with        a        mixture        Mg(OH).C03H  + 
Calculated:     MgO      3'.I-U2.     CO.,      12-27. 
H.0     17-82  per  cent. 

It  is  remarkable  that  the  hydroxide-carbonate  retains 
the  external  crystalline  form  of  the  dihydrate 
0H.Mg.COjH.2HjO,  front  which  it  is  prepared,  either 
by  heating  in  the  dry  state  or  with  xylene.  When 
[lined  under  the  microscope,  however,  it  is  seen  to 
differ  from  the  dihydrated  salt  (Photographs  I.  and  II.) 

showing  striatums  running  lengthwise  along  the  I 
and  small  "  blowholes  "  from  which  steam  was  probably 
■Bitted  (see  Photographs  III.  and  IV.).     The  hydroxide- 
would  thus  appear  to  be  pseudomorphous  with 
dihydrate,  but  it  is  to  be  observed  that   the  optical 
properties  of  the  latter  do  not  appear  to  be  destroyed  ; 
the  crystals  of   Mg(OH).C03H,  when  examined    between 
Med    N'icols,  appear    brighl    against    a    black    trround 
(Photograph    V.)  ;     Photograph    VI.    shows   a   crystal   of 
the    dihydrate.    OH.Mg.COsH,2H20,    under    similar    con- 
ditions.    The  extinction  is   in   both  substances  straight. 
It   would  appear  that  we  are  dealing  with  one  o(   those 
eases  in  which  loss  of  water  exercises  little  influence  on 
orystalline     shape:      as,    for   instance,    in    passing    from 
:■!>, .  loll.,  (i     to     Na2Cr04,4H,0     (Ar/rum.    Physik. 
Chemie  der  Krystall,  p.  270). 

II.  Magnesium  Carbonates. 

For    the    peculiar    properties     of     Engel's    variety    of 
MgCO,,   see   Compt.   rend..    18!l<J.   129.   508.     It   is  easily 
convertible   by   water  into   OH.Mg.COsH,    and   therefore 
can  be  decomposed   by   boiling  with  water  giving  at 
nesium  hydroxide. 

Magnesite,  (MgC03)n,  either  crystalline  or  massive. 
is  not  changed  when  boiled  in  a  state  of  tine  powder  with 
water  or  alkaline  carbonates. 

Crystalline. — Original  substance  contained  Mi;O  =  47-50 
per  cent.      Boiled  two  hours  with  water.  MgO==47-31. 

Massive.-  Original  substance  contained  MgO  =  49-3  per 

cent.      After  boiling  two  hours  with  water.  MgO  =  48-9. 

Crystalline. — Boi'ed  two  hours  with  -V/10  potassium 
Mrbonate,  MgO=47-4  |>er  cent. 


III.  The  So-called  "  Basic  "  Magnesu  m  Carbonates. 

Brill  (Zeit.  anorg.  Chem.,  1905,  45.  275)  considers  thai 

ries   of   seven   distinct    basic  carbonates  are  formed. 

between  the  temperatures  of  230=  and  510  .when  magnesium 

onate   is    heated,    and    attributes    to   each    a  definite 

lation  temperature.     The  fact  that  he  worked  with 

a    "  hygroscopic  "    magnesium     carbonate,     having     the 

composition,      MgC03,JH20,      however,      deprives     his 

results   of   real  significance   as   examples   of   the 

nation      of  magnesium  carbonate  ;    the  presence  of  water 

profoundly    modifies     the     decomposition    of    magnesium 

carbonate.     Brill's  material  began  (owing  to  the  present  e 

of  water)  to  "dissociate"  at  230°.     Magnesite  does  not 

lose  water  until  4H.V  (Anderson),  but  magnesium  hydroxide 

.       *  If  'he  water  is  uot  removed  in  this  way.  it  attacks  the 
hydroxide  carbonate  and  gives  rise  to  a  oroduct  containing  much 
magnesium  hydroxide,  similar  in  composition  to  that  ol 
boiling  the  hydrated  salt  with  a  large  quantitv  of  water. 


.  arbonate  is  know  n  n  dioxide) 

lerablj   below  .'tiin  . 

i/.///-./  ,,/  analysis  of  'I"  lo-catled  basic  • 
The  method  adopted  was  to  heal  about  0-3  0*7  grm.  of 
a  Donate,  conl  lined  in  ■  pi  itinum  boat  i  ei  |  gradu- 
ally by  means  ol  I  Ramsay  burner,  in  a  Jena  .'las.  combus- 
tion tube,  '.I  ins.  by  f.  in.,  through  which  a  i  urr.nl  of  dry  air 
was  slowly  passed  Hie  water  and  carbon  die 
formed  were  absorbed,  respectively,  in  a  weighed  calcium 
chloride  lube  and  Wetzel  potash  bulb,  as  m  an  ordinary 
oombustion.  The  decomposition  was  usually  complete 
within  20  -40  minutes  ;  during  the  last  10  minutes,  the 
largest  possible  flame  obtainable  with  the  Ramsay  burner 
v.. is  used,  and  the  decomposition  was  considered  to  be  at 
an  end  when,  on  stopping  the  current  of  air,  a  bubble  of  gas 
did  not  pass  forward  in  to  the  bid  bs  d  ii  rm  l'  about . ')(i  seconds. 
The  percentage  of  magnesium  oxide  was  ascertained  by 
igniting,  to  constant  weight,  in  a  muffle  furnace,  about 
0-8  grm.  of  the  carbonate,  A  check  on  the  accuracy  of 
the  analyses  was  obtained  bj  ascertaining  whether  the 
sum  of  the  percentages  amounted  to  100.  If  the  Bubstanoe 
analysed  was  at  all  hygroscopic  and,  therefore,  increased  in 
weight  whilst  being  weighed  in  an  open  boat,  the  method 
was  slightly  modified.      The  substance  was  weighed  from  a 

small  corked  ulass  tube,  about  \  in.  diameter,  directly  into 
the  com  bust  urn  tube,  being  poured  against  a  plug  of  asbesto 
placed  about  H  in.  from  the  end  connected  with  the 
.died  calcium  chloride  tube  ;  the  combustion  tube  was 
then  gently  shaken  so  as  to  distribute  the  powder  evenly, 
and  ensure  thai  the  whole  of  it  got  heated.  Before  an 
analysis,  it  is.  of  course,  neecssary  to  pass  dry  air  through 
the  heated  tube  to  expel  all  moisture. 

Formation  of  the  salt,  Mg.()H.C03H.2H2<  K  by  the  artionoj 
sodium  carbonate  on  magiu  tium  sulphate. — Cold  solutions  of 
equivalent  quantities  of  sodium  carbonate  and  magnesium 
sulphate,  each  dissolved  in  15  parts  of  water,  were  mixed, 
and  the  "  basic  "  precipitate  first  formed  left  with  the 
mother  liquor.  After  four  days,  the  precipitate  was 
entirely  crystalline,  and  contained  MgO  =  29-73  per  cent. 
i  air  dried.)  The  mother  liquor  after  standing  for  three 
months  gave  a  further  crop  of  needles,  which  on  analysis 
gave  MgO  =29-25.  Calculated  for  Mg(0H).C03H.2H._,o. 
MgO  =  29. 16.     The    experiment    clearly    shows    that    a 

basic  carbonate"  cannot  be  produced  by  the  decom- 
position of  the  hydroxide-carbonate  by  water  at  the 
ordinary  temperature;  the  crystals  separated  from  the 
mother  liquor  were  in  contact  with  water  containing  a 
slight  excess  of  alkaline  carbonate  during  three  months. 
and  yet  contained  magnesia  and  carbon  dioxide  in  the 
ratio  corresponding  with  a  normal  carbonate. 

The  following  experiment  shows  that  pure  water,  free 
from  alkali,  is  practically  without  action  on  magnesium 
hydroxide-carbonate  dihydrate  at  the  ordinary  tempera- 
ture. About  1  grm.  of  the  specially  purified  material  was 
I  ft  at  Is  for  three  weeks  with  150  c.c.  of  distilled  water 
in  a  well-stoppered  Jena  flask;  at  the  end  of  this  time,  the 
ion  was  perfectly  clear  and  the  crystals  transparent 
nil  unchanged.  After  about  one  month,  however,  the 
crystals  began  to  stick  to  the  glass  and  to  show  change 
where  they  were  in  contact  with  it ;  a  thin  film  of  hydroxide 
D  to  form  over  them.  The  decomposition  in  contact 
with  the  glass  is  perhaps  caused   by  the  glass  itself. 

Effect    of    boiling   the    salt.    0H.Mg.0O3H:2H20,    with 

. — 5  grins,  of  the  crystalline  salt,  consisting  of  small 
needles,  was  boiled  with  H-">  c.c.  of  water  in  a  Jena  flask 
during  15  minutes,  about  a  third  of  the  product  being  then 
irated,  dried    in    the    air.   and    analysed,  =  Product   I. 
The  remainder  of  the  solid  was  then  boded  with  the  same 
liquid  during  another  15  minutes,  and  half  of  it  separated 
dried. -Product   II.     The   remaining   portion   of  the 
solid  was  boiled  with  liquid  during  30  minutes,  the  volume 
being  kept  fairly  constant  by  adding  water  as  required,  = 
Product   III.     Product   I.  represents  the  effect  of  boiling 
OH.MrgC03H,2H2<  >  with  water  during  15  minutes.  Product 
II.    of    boiling   during  30   minutes,    and    Product   III.  the 
result  of  boiling  with  water  during  one  hour.      The  follow- 
in.'   table   summarises    the   results.     All    the   subst.u: 
air  dried. 
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Table  III. 


Time 

in 
mins. 

Concentrated    Composition  per  cent. 
MgCOa 

Formula. 

Mixture  of. 

H20 

CO  j 
found. 

H20 

expressed  as 

MgCO,           MgO 

CO, 

H20 

C02 
calculated. 

I. 

II. 
III. 

.15 
30 
60 

5-5                39-76 
3-7                41-17 
1-8             ',  41-45 

3516 
3528 
35-40 

25-12 
23-62 
23-18 

1  MgCO,, 

0-234  MglOH)  2,                *■ 
!  1-51H.O 
(MgCO  3. 

)  0-270  MglOH)  2,                t 
(  1-365   H20 
f  MgCO,. 

0  276   Mg(OH)2,                t 
I  1-323  H20 

r  1-1  Mg(OH)CO.,H,  2H20 
3-16Mg(OH).C03H 
1-0  MglOH).. 
0-70Mgi()HlCO-,H,  2H.0 
3-0  Mg(OH)C03H 
1-0  M?(OH), 
0-58  MglOH). CO  3H.2HoO 
3-05  Mg(OH).C03H 
MglOH)  2 

8-38 
8-06 
8-07 

8-32 
8-00 
8-10 

Calculated:  MgO  =  39-74 
Calculated:  MgO  =  41.03 
Calculated:   MgO  =  41.43 


C02  =  35-08  H20  =  25.18. 
C02  =  35.20  H20  =  23.76. 
C02  =  35.42  H20  =  23.15. 

The  products,  when  examined  under  the  microscope,  were 
seen  to  be  mixtures  (compare  Photographs  VII.  and  VIII.). 
They  may  be  considered  as  formed  by  the  two  following 
actions  : 

A.  Mg(OH)C03H,2H20  -*  Mg(OH)C03H  +  2H20 
Dehydration. 

B.  Mg(OH)C03H  +  H20  -*-  Mg(OH)2  +  H2C03 
Hydrolysis.  * 

An  easy  calculation  shows  that  the  nature  of  the 
products  I.  II..  and  III.  can  be  explained  in  a  simple 
manner  bv  such  a  hypothesis. 

In  the  original  substance  OH.MgC03H,2H„0, 

C02  H20 

1  grm.  MgO  is  associated  with  1-0902  grm.  and  1-3390 
In  Product  I., 

1  grm.  MgO  is  associated  with  0-8841  grm.  and  0-6317 


0-2061  0-7073 

Thus,   in   the  formation  of  the   "  basic  carbonate  "  I. 
from  the  original  substance, 

1  grm.  MgO  loses  0-2061  grm.  C02  and  0-7073  grm.  H20. 
Katio    of    loss    of    water    to    loss    of    carbon    dioxide 
0-7073 

=  343. 


Mul.  ratio, 


"  0-2061" 

loss  of  H20 

loss  COo 


=  343  x 


44 
18-02 


=  8-38. 


Thus,  in  forming  the  Product  I.  from  the  original 
material  8-38  mols.  of  water  are  lost  for  everv  1  mol.  of 
C02  expelled. 

Similarly,  in  forming  Products  II.   and  III.  from   the 
loss  of  H20 
same  substance  the  ratio  of~,  ,  _„,    is  found  to  be 

loss  of  COo 

8-06  and  8-07  respectively  (see  table). 

It  is  only  necessary  to  assume  that  the  action,  A  (dehy- 
dration), takes  place  about  8J  times  as  rapidly  as  change.-  B 
(hydrolysis),  to  explain  the  approximately  constant 
character  of  the  ratio  of  the  loss  of  water  to  loss  of  carbon 
dioxide.  The  change,  B,  takes  place  more  slowly  than 
change,  A,  owing  to  the  comparatively  small  solubility  of 
the  original  material. 


The  composition  of  substances,  I.,  II.,  and  III.  is  shown 

in  the  eighth  column  to  agree  with  this  view  ;  Product  I. 

can  easily  be  calculated     to  be  a  mixture  of   l'l  mols. 

OH.Mg.C03H.2HoO     (unchanged     material),    3-16    mols. 

Mg(OH).C03H,    and     1-0    mol.    Mg(OH)2,    and    similarly 

the  composition  of  II.   and  III.  agrees  with  that  of  the 

mixtures  given  in  the  table.     If  in  the  case  of  I.,  it  be 

supposed    that   5-26   mols.    of    Mg(OH).C03H,2H20    are 

started  with,  and  4-16  of  these  undergo  change  according 

to   A,    1-00    mols.    of    the    hydroxide-carbonate    formed 

undergoing  change  in  the  sense  of   B,  we  obtain  a  theo- 

loss  of  water     S'32 

retical  ratio  of  ~j         c  „,-.     =  ~ r~  =  8 -32 
loss  of  C02         1 

The  values  calculated  for  the  Products  II.,  and  III., 
assuming  them  to  be  mixtures  formed  in  a  similar  manner, 
in  the  last  column  of  the  table,  agree  closely  with  those 
calculated  from  the  composition  given  in  column  8. 

Progressive  decomposition  of  magnesium  hydrogen- 
carbonate  in  solution,  between  temperatures  of  80°  and  100°. — 
1200  c.c.  of  a  solution  of  magnesium  hydrogen  carbonate 
(free  from  alkali,  and  containing  11-07  grms.  MgCO, 
per  litre)  was  gradually  heated  to  a  temperature  of  78°. 
During  the  heating  between  65°  and  78°  a  crystalline 
precipitate  separated  in  quantity.  The  times  of  heating 
were  seven  minutes  to  raise  from  65°  to  70°,  five  minu 
to  raise  from  70°  to  78° ;  then  left  to  cool  to  70° ;  time 
of  cooling  from  78°  to  70°  =   18  minutes. 

Prcripitatc  =  a,  weight,  air  dried,  =  11-0  grms.:  under 
microscope,  entirely  crystalline  (see  Photograph  I.). 

The  mother  liquor  (containing  about  6-7  grms.  MgCOs 
per  litre)  was  then  heated  during  20  minutes  at  85° — 90°. 
Precipitate  =  /3,  weight,  air  dried,  =  2-5  grms. — a  light 
powder,  only  partly  crystalline  under  microscope  (see 
Photographs  VII.  and  VIII.). 

Mother  liquor  from  /3  (containing,  roughly,  3-0  grms. 
MgC03  per  litre)  boiled  at  100°  during  15  minutes.  Pre- 
cipitate =y,  weight  3-1  grms. — somewhat  more  compact 
than  /3,  and  only  very  slightly  crystalline. 

Mother  liquor  from  y,  containing,  as  shown  by  a  titration, 
0-26  grm.  MgC03  per  litre,  boiled  65  minutes.  Precipitate 
=  8,  formed  only  slowly,  gelatinous  when  wet.  horny  when 
dry,  and  resembling  magnesium  hydroxide.  Dried  in 
air  only  very  slowly.     Weight,  dry,  0-15  grm. 

The  following  table  gives  a  summary  of  the  results 
and  indicates  the  nature  of  the  precipitates:  — 


Table  IV. 


MgCOa 
Preei-     per  litre 
pitate.  in  solution 

Temp. 

of 

heating. 

Time 

of 

heating. 

Composition, 

expressed  by 

formula.* 

Mixture  of 

Found 
Mol.  ratio, 
loss  H.O 

Mol.  ratio. 
loss    11,(1 

loss  co2; 

calculated 

for 

mixture. 

loss  C02 

0  ,           11-1 

ll              5-5 

1  3-0 
0-26 

65'-78° 
85°-90° 

100° 
100° 

30  min 
20  „ 

15  ., 

60  ,. 

MgCOn.3H20 

MgCO 3,0-208  Mg(OH).;,l-64H20 

MgCO 3,0-246  MglOH)  j.1-44  H20 
Mg(OH)2,0-143  MgCO a.0-31  H.O 

„ 

( 1.50  mols.  Mg(OHlC03H,  2H20 
•!  8.30  mols.  MaiOHlCOjH 
I  1.00  mols.  MglOH)  2 
.0-90  Mg(OH)COaH,  2H..O 

3-10  Hg<OH)COsH 
1  1-00  MglOH  i. 

8-55 
8-33 

8-60 
8-20 

*  The  absorption  or  imbibition  of  benzene  by  magnesium    hydroxide    is    very  striking  :    it    makes    the    density  of  the  latter 
determined  in  benzene  appear  considerably  greater  than  that  determined  in  water,  which  is  not  absorbed  by  the  dried  hydroxide. 
Relative  density  of  magnesium  hydroxide  at  25°/25°,  determined  by  displacement  of  water  =  2-38. 
Relative  density,  referred  to  water  at  25  /25;,  determined  by  displacement  of  benzene  =  2-63. 
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a    MgO     29-20;    ('«'.     32-07  .  II." 
total  100-20;  calculated  for  OH.MgCO3H.2H20       MgO 
•Ml,.      C()2     31-79;    II.."     3<>05. 

il  "3S-77  :      CI'...      :il'.':i  ;      II,"     21.-50  ;      total 
calculated    for    mixture:      M-"      3S-77  ;     CI  i 
.    H.ll     2l!-2li. 

"      10-3S;     ('<>„     35-31  :      H„0     24-3!)  ;     total 
iteil     for    mixture    given:     MgO     10 
15-15:     II."     ■J4-r.ll 
MgO     IS0-75  .  COs     8-27. 
Photographs  VII.  anil  VIII.  of  the  precipitate,  d,  show 
lily  that    it    is   n    mixture;    ill    Photograph    VII 
inted    in    glycerin     jelly,    and    in     Photograph    VIII. 
re    hiuhlv    magnilied)    in    Canada    balsam.      The 
.luls  consist  of  the  unchanged  salt.  (  'I  I .  M  .  I '"  :  1 1 .  -  1 1  ." 
if    the    hydroxido    earbonate,     OH.MgC()3H  ;      the 
I  in-      masses        in        Photograph      Vlll.      rolisisl        of 
amorphous     magnesium     hydroxide     adhering     to     and 
Hting     crystals     of     the     hydroxide-carbonate.       (In 
ing   benzene  to  the  Canada   balsam   the   magnesium 
oxide    absorbs    il     and    becomes    transparent'    and 
i  rystals     of      the      hydroxide-carbonate     are     thus 
lered     plainly     visible.       Clyeerin     jelly     serves     the 
purpose   to    some   extent,    but    does    not    render    the 
hydroxide  so  transparent. 
The  decomposition  of  magnesium  bicarbonate  hv  water, 
•n  r,,    and  7NC.  gives   the  salt.   M_"ll  CD3H.2Ha( ', 
alone.     The    products,  ;3   and    y.  are  formed   by  the 
ni|xisition  hy  water  of  crystalline  hydroxide-carbonate 
Irate.     M.'.i'ill  ,i  ",  H.-'il.,".    initially     preeipitated  ; 
itliat  this  is  so  ami  that  the  decomposition  proceeds  in  the 
manner   explained   on   p.    796,   is  shown   by   the    identity 

loss    H.,0 
of  the  number  expressing  the  mol.  ratio,  :        - , "    .  cal- 

ted  for  the  formation  of  (?  and  7  from  this  salt,  with 
onstant  found  for  the  decomposition  of  the  crystalline 
LMgpOjH.^HjjO.      The  following  table  shows  this  :  — 

Table  V. 


Decomposition  of  magnesium 
hydrogen  carbonate. 

Decomposition  of  solid 
Mg(OH).C03H.2H  ,0 

llatio  found 
Mgl  11,  per            (or  loss 
litre  ol  water.  H;0/lossC02. 

llatio  found 
HgCOi  per              for  loss 
litre  of  water.       H.O/lossI  0 

5-5 
30 

8.55 
8-33 

5-5 
3-7 
1-8 

8-38 
8-06 
8-07 

The  values  found  with   the   solid    Mg(OH)COsH.2H20 

;htly  lower  than  with  the  bicarbonate  solution  at 

corresponding    concentrations  ;      this    is    perhaps    due    to 

the  presence,  in  the  latter  case,  of   :arbon  dioxide  in  solution 

retarding  the  change. — 

Mg [OH  |C0,H  +  H20     MgfOH  j+HjCOa 

■Molding  to  the  law  of  mas>  action.     In  both  cases,  the 

value  of  the  ratio  diminishes  as  the  concentration  of  the 

OMboaate  diminishes,  that  is,  as  the   proportion   of   water 

in   increase   of  dilution   favouring   hydrolysis 

Hid  loss  ol  carbon  dioxide  at  the  expense  of  the  decom- 

tion  by  dehydration. 

The  product,  c.  probably  consists  of  magnesium  hydroxide 

;:is   taken    up   a    little   carbon   dioxide   from    the 

!  »ir  during  the  long  exposure  required  for  the  gelatinous 

'  ite    to   dry  ;     its    appearance    and    the    following 

experiments   support    this    view.     Magnesium  hydroxide 

ited  from  magnesium  sulphate  solution  by  potas, 

slum    hydroxide,    after    draining    on    biscuit    ware    and 

rapidly  at  Un  — 130\  was  found  to  contain  is  11 

percent,  magnesia,  and  to  be  practically  free  from  carbon 

_  OH  o  requires  MgO  =  69-1  per  cent.).     When 

allowed     to     dry     in     the     air     the     product     contained 

I  MgO  =  57-75.  CO,  =  8-51  per  cent.     The  amount  of  carbon 

taken  up  agrees  closely  with  that  present  111 
eolation  from  which  c  was  formed  did  not  contain  sufficient 


magnesium  •  arbor  ite   to  allow    of   I 
either  ol  I  0H)l  ",M   01    Mgf.0H)C0»H,2H,0 

tturated       lotion    of    the    latter    1  1  1  kboul 

11.7.-,  gi  ru    M  ;(  ",  i"  1  litn    al  26         flu   onlj   pn  1  i] 

th.,t  en   therefore   be   1 led  on   boding  1-   magnesium 

ride,  formed  according  to  the  equation, — 

,11  11.11  •  B .."     Mg(OH)j-l  H  0    CO 

In  the  experiments  made  by  boilic 
,  iHMgl  03H,2Hji  1.  with   water,  if   might    ipp  tr,  a1   Eu   I 
siL'ht.from  tic    ,1, ol  ixitj  ol  Pro  lu,  I    il   ind  1 1 1    Table  III.' 
that  a  definite  b  ■  ing  formed.    During 

the  lirst  15  miiiiites'  he  , ting  with  water,  the  sail  tindei 

much  more  decomposition  than  oc  ore  during  the  nd 

IS  minutes  (Product   Hi.  whilst  there  is  very  little  change 

11  during  the  nexl   30   minute*   (Prodnol  111  I      An 

,  \pl,i,i;,tion  of  the  apparent  equilibrium  set  up  is  at  once 

a  bj  considering  1 tograph  VIII.  A  film  of  magnesium 

hydroxide  1-  deposited  on  the  crvstals  ,,f  the  original  salt 
and  of  the  denvedsalt,  0HMg|b03H,  during  the  earlier 
heating,  ami  thus  arrests  the  action  by  preventing  con 
with  water.  The  mixed  char  icter  of  the  basic  carbonates 
of  magnesium  precludes,  as  ilready  explained  on  pp.789-790 
the  acceptance  of  the  existen  e  of  definite  basic 

The  exacf  composition  of  the  product  obtained  ■ 

boiling    a    solution    of    mag ium    bicarbonate    depend- 

cntirclv  on  the  conditions,  suoh  as  the  original  coi 
tration  and  rate  of  he., tine,  which  determine  thi 
of   the   initially  precipitated   OH.Mg.CO,H,2H.O.       I 
whilst    in    the    foregoing    1  iperiment    7.    with   an    initial 

intration  "f   the   bicarbonate  solution   of  3-3  g) 
MgCO,   per  litre,   a   pre  ipitate   lining  the  composition, 
MgC03.l'-.Mti\l  'it'll  <'..\-<  lll.li.  w  1- 
of   the    bicarbonate,  containing    U-2grms.    MgCOj 
litre,    gave,   after     boiling  (see   p.    798)    for    one  hour,   a 
product.    MgCOg,0-319Mg(OH)x,l-20HsO.     In     the     firsl 
case   the  rati,,.  MgCOg  :  MgtOHl...   is  nearly  4:1;     m   the 
:i  1    case,    approximately  3 :  I.     The    approximation 
in  composition  to  simple  formula!  is  in  such  cases  delusive. 

[V.— Decomposition  ok  Macnksh  m  Shiuvm 

Carbonates  ix  Aqveous  Solution  at   100°. 

Decomposition  oj  the  salt,  M(i(COxIh'  1  i.y.,.  by  water  at 

100  .—To  100  c.c.  of  a  solution  of  magnesium  bicarbonate, 

containing   11-07  grms.    MgC03  per  litre.    1:17    c.c.    of   a 

decinormal  solution  of  BocUum  hydroxide  and  lOOc.c.of 

water  was  ad, led.  No  precipitate  was  foi 
solution  contained  3-3  grms.  MgC03,  in  the  form  ol 
MgtC().H)C(i,N'a.  per  litre.  On  warming  to  60°,  small. 
well-denned  erystals  of  the  salt.  Mgi  1  'II  ■<<  'dl.JIU  '. 
began  to  separate.  The  liquid  was  raised  to  the  bod  and 
kept  in  active  ebullition  for  one  hour;  the  product  wa- 
dded in  a  vacuum  desiccator  and  analysed.  Two 
separate  preparations  gave — 

(,i)   MgO  =  43-58         CO.,  -:i.V75         H20  =  21-04 

r.,1.,1.  100-37. 
(6)  MgO =42-83        C02=35-73        H20=2l-43 

Total.  99-99. 
Mean,     MgO=43-20       C02=35-74        Hj0=21-24, 
corresponding   with   the   composition. — 

MgCOg,0-319  Mg(OH)2,M3H20. 
The   product   is   identical   in     composition    with     I 
formed  on  boiling  a  solution  of  magnesium  bicarboi 
with   water   for    the   same    time   with   similar   trea'.i 

1.     798  It      has      been      formed,    no    doubt,     by 

the  decomposing  action  of  water  on  the  silt. 
0H.Mg.C03H,2H20,  initially  precipitated,  the  sodium 
hydrogen  earl  onate  present  in  solution  exercising  little 
influence. 

,011  r  of  the  a  '""'"' 

with  water.— To  100  B.C.  of  the  sum-  solution  of  mag- 
nesium bicarbonate  was  added  -74  c.c.  of  -V  10  sodium 
hydroxide  (i.e.,  l1  mols.,  NaOH) ;  no  precipitate  was  at 
first  formed,  but  after  250  c.c.  of  the  alkali  had  been  added 
.1    faint     opalescence    appeared:      on  -      a    little 

tlocculent   precipitate   began   to  separate.     The   mixture 
was    boiled    for  one   hour.      The   product   was   gelatu 
mbling    precipitated    magnesium    hydroxide.      II 
drained   on    a    tile   in   .1    vacuum   over   potash   to   prevent 
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absorption  of  carbon  dioxide,  then  finely  powdered,  and 
again  left  for  five  days  in  the  vacuum  desiccator. 

Analysis.  MgO  =  53-i:>.  CO,  =  18-39,  H„0  =  2S-79. 
Total.  "  100-33.  The  product  lias  the  composition, 
Mg(OH)j,,0-465MgCXX>0-78Hi!0,  and  consists  mainly  of 
magnesium  hydroxide  :  the  decomposition  of  the  salt 
MgfCOjNa)  with  water  at  100°  gives,  therefore,  about 
•2  mols.  of  Mg(OH),  for  every  molecule  of  OH.Mg.C03H 
produced. 

Decomposition  of  magnesium  hydrogen  carbonate  by 
3  mols.  sodium  hydroxide. — To  56  c.c.  of  a  solution  of 
magnesium  hydrogen  carbonate,  containing  20-1  grms.. 
MirCt>3  per  litre,  410  c.c.  of  X/ 10  sodium  hydroxide 
solution  (i.e..  3NaOH)  was  added  ;  the  amount  present 
was.  therefore,  2-4  grms.  MgCOa  per  litre  of  liquid, 
i.e..  nearly  the  same  as  in  the  two  previous  experiments. 
The  liquid  was  boiled  for  one  hour.  The  product  was 
highly  gelatinous  and  difficult  to  filter  ;  it  was  drained 
on  a  tile,  and  after  drying  as  in  the  preceding  experiment 
in  a  vacuum  desiccator,  analysed: — Found,  MgO  = 
67-31,  CO,  =  .v75,  H,O  =  27  00.  TotaUOO-06.  Composi- 
tion =  Mg(  OH  ),.0-036MgCO3. 

The  product  here  is  almost  entirely  magnesium 
hydroxide.  An  excess  of  alkali  thus  favours  the  hydro- 
lysis, Mg(CO3Na)2+2H0H=Mg(0H)2+2NaHC03.  at  the 
expense  of  the  decomposition  giving  hydroxide-carbonate. 

Decomposition  of  magnesium  bicarbonate  by  water,  free 
from  traces  of  alkali. — The  product  obtained  when 
magnesium  bicarbonate  is  boiled  with  water  (Product  y, 
Table  IV.)  is  so  similar  in  composition  to  that  formed 
by  decomposing  (p.  797)  the  same  substance  in  presence 
of  1  mol.  of  sodium  hydroxide,  that  the  question 
arises  whether  the  formation  of  magnesium  hydroxide 
from  the  bicarbonate  or  the  salt  OH.Mg.C03H,2H,0 
is  not  due  to  the  intermediate  production  of 
the  salt,  Mg(C03H)C03Na,  owing  to  the  presence 
of  traces  of  alkali  removed  from  the  glass  or  present 
in  the  original  solution.  A  solution  of  magnesium 
bicarbonate  prepared  from  ordinary  pure  magnesium 
carbonate,  which  has  been  repeatedly  boiled  with 
large  quantities  of  water,  always  shows  an  intense 
sodium  flame  when  heated  on  a  platinum  wire.  By 
alternately  dissolving  the  carbonate,  however,  in  water 
containing  carbon  dioxide  and  decomposing  the  solution 
so  obtained,  as  explained  on  page  791,  a  solution  of  the 
bicarbonate  may  be  ultimately  ol  tained  which  is  absolutely 
free  from  alkali.  A  large  platinum  bottle  having  a  capacity 
of  about  5  litres  was  used  throughout  the  preparation, 
and  purified  water  prepared  by  the  aid  of  a  Bousfield 
still  and  having  a  conductivity  of  "2-0  gemmhos  at  25  . 
The  solution,  ultimately  obtained,  contained  19-7  grms.  of 
HgC03  per  litre  and  did  not  show  a  sodium  flame  when  I 
heated  on  a  platinum  wire.  Fifty-seven  c.c.  of  this  I 
solution  diluted  with  43  c.c.  of  the  conductivity  water,  I 
giving  a  concentration  of  11-2  grins.  MgC03  per  litre,  was 
boiled  in  a  platinum  flask  of  a  capacity  of  300  c.c,  fitted 
with  a  ground-in  platinum  condenser-tube,  round  which 
water  circulated  in  a  jacket.  The  product  was  collected, 
dried  for  several  days  in  a  vacuum  desiccator,  and 
analysed:  — 

MgO= 42-83,  002=35-38,  H.O— 22-02.  Total.  100-23- 
Composition  =  MgCX fg,0-319Mg(<  >H  i,.  1  -20H2O. 

The  product  is  almost  identical  in  composition  with 
that  obtained  in  the  experiment  when  INaOH  was  I 
present  (MgO  =  43-20,  CO,  =  35-74,  H,0  =  21-24).  There  | 
can  be  no  doubt,  therefore,  that  water  at  100°  will  of  itself 
decompose  the  salt,  t  rH.Mg.Q  i:;H.2H,0,  and  that  in  both 
-  the  product  is  formed  by  the  decomposition  of  this 
salt    by   water. 

In  conclusion,  I  take  great  pleasure  in  acknowledging 
my  indebtedness  to  Prof.  Armstrong  for  much  valuable 
criticism,  to  Mr.  Geo.  Matthey,  F.R.S.,  for  the  loan  of 
platinum  apparatus,  and  to  Mr.  K.  Whyinpcr  for  his 
a>si  stance  in  preparing  the  microphotographs. 
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A      METHOD      FOR      THE      EXAMINATION     OF 
MARINE     OILS.— PART    I. 

Contribution    from  the  Leather    Industries  Laboratorie 
of  the  University  of  Leeds. 


BY  H.    R.   PROCTER  AND   H.   O.    BENNETT. 

It  is  well  known  that  the  investigation  and  analysis 
of  oils  is  attended  with  considerable  difficulty  on  account 
of  their  being  mixtures  of  substances  which  are  chemically 
very  similar.  The  oil  chemist  is  therefore  compelled  to 
fall  back  upon  the  determination  of  various  "  values." 
and  constants,  often  of  an  empirical  nature,  and  obtained 
by  following  analytical  processes  under  cetrain  definite 
conditions.  One  of  the  most  important  of  these  is  the 
iodine  value,  which,  being  the  percentage  of  iodine  absorbed 
by  the  oil,  gives  some  knowledge  of  its  unsaturated  con- 
stituents, and  is  practically  a  measure  of  the  number 
of  "  double- bonds  "  present.  This,  however,  yields  no 
information  as  to  the  nature  of  these  compounds,  and  we 
have  no  means  of  telling,  for  example,  whether  the  iodine 
value  is  due  to  the  presence  of  a  fairly  large  quantity  of 
the  glyceride  of  an  acid  with  one  double-bond,  or  it 
accounted  for  by  a  comparatively  small  quantity  of  the 
glyceride  of  an  acid  with  several  double-bonds.  Various 
attempts  have  been  made  to  gain  further  information 
in  this  direction,  notably  by  Hehner  and  Mitchell 
("Analyst."  1898.  313)  whose  "  hexabromide  test"  i« 
based  upon  the  differences  in  solubility  of  the  brominatcd 
glycerides  in  ether,  and  of  the  brominated  fatty  acids  in 
acetic  acid,  those  compounds  with  the  higher  percentage 
of  bromine  being  much  more  insoluble.  Quantitative 
determinations  of  the  yield  of  "  hexabromides "  from 
various  oils  have  also  been  attempted,  and  the  work 
was  supplemented  to  some  extent  by  Farnsteiner,  who 
investigated  more  closely  the  "  tetrabromides  "  of  the 
vegetable  oils. 

The  present  work  is  an  application  of  this  principle  ol 
different  solubility  to  the  marine  oils — information  as  to 
these  being  most  needed  in  the  institution  from  which  this 
research  comes.  It  is  well  known  that  these  oils  are  often 
adulterated  by  admixture  with  other  marine  oils  of  inferior 
quality  and  price,  and  that,  unfortunately,  it  is  usually 
quite  impossible  to  tell  by  any  known  test  whether  this 
has  been  done,  and  to  what  extent.  Hence,  one  of  the 
principal  hopes  of  the  authors  was  that  in  the  investigation 
of  the  more  highly  unsaturated  glycerides  of  these  oils. 
such  striking  differences  might  be'  observed  in  their 
quantity,  as  revealed  by  the  percentage  yield  of  "  bro- 
mides," as  would  serve  not  only  for  theii  identification 
but  also  for  the  detection  of  adulteration. 

This  hope  was  encouraged  by  the  results  already 
obtained,  a  summary  of  which  is  given  in  table  on  p.  799. 

As  far  as  the  glycerides  are  concerned,  the  method  of 
Hehner  and  Mitchell  as  it  stands,  is  open  to  several 
objections,  not  the  least  obvious  being  their  method  of 
adding  bromine  until  a  permanent  coloration  is  jnst 
obt  lined,  and  then  allowing  it  to  stand  three  hours. 
Evidently  if  there  is  to  be  complete  bromination,  it  will  be 
necessary  to  add  enough  bromine  to  leave  some  unali- 
sorbed  at  the  end  of  three  hours.  Moreover,  as  a  liquid 
in  which  to  do  a  quantitative  bromination,  ether  seems 
a  peculiar  choice.  Its  hygroscopic  nature,  its  ready 
volatility,  the  almost  invariable  presence  of  water, 
alcohol  and  aldehydes,  and  the  possibility  of  compli- 
cations due  to  the  action  of  bromine  upon  it  and  its  im- 
purities, may  be  all  urged  against  its  use.  The  presence 
of  water,  which  can  only  be  eliminated  by  long  tre 
with    dehydrating    agents,     and    final     treatment    with 
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io  sodium,  is  especially  an  objection  in  view  ol  the 
rations  of  Ingle  (tins'. I..  11)0*2.  587),  which  show 
clearly  how  readily  these  halogen  addition  products  are 
upon  bj  water,  producing  hydroxy  compounds  and 
free  hydxacids.  The  low  results  obtained  by  the  previous 
workers  may  be  due  to  some  extent  to  this  cause,  the 
hydroxy  compounds  being  of  a  more  soluble  nature 

-t  experiments,  made  w  uh  Hehncr's  method,  were 
baldly  reassuring.  The  precipitates  obtained  from  a  cod 
oil  were  almost  unfilterable  emulsions,  the  apparatus 
reeommended  by  Helmet-  and  Mitchell,  in  which  filtration 
is  made  through  chamois  leather,  being  quite  inetlY.  m.  . 

even  when  the  leather  was  sun- ided  by  a  tared  amount 

of  sand.  Filter  paper  was  also  hopeless,  except  in  the 
he  special  "  60S  "  paper,  which  gave  o  clear  filtrate, 
though  very  slowly.  This  tardy  filtration,  together  with 
the  rapid  evaporation  of  the  ether,  made  tins  appear 
altogether  hopeless  as  the  basis  of  a  quantitative  method. 
Moreover,  when  filtered,  the  precipitate  was  washed  with 
:  ether,  and  the  wash  liquor,  when  left  exposed  to  air  over- 
night, exhibited  a  very  distinct  turbidity  showing  clearly 
that  some  of  the  precipitate  had  been  dissolved  and  carried 
through  with  the  wash  liquor. 

The  authors,  therefore,  proceeded  to  investigate  other 
solvents  by  a  series  of  qualitative  tests  with  a  view  to 
finding  some  liquid  that  would  give  a  more  manageable 
precipitate.  An  alcohol-ether  mixture  made  the  pre- 
cipitate more  definite,  but  also  made  it  oily.  Benzene 
gaffe  a  turbidity  due  to  emulsifying  the  insoluble  parts, 
carbon  tetrachloride  only  gave  a  slight  turbidity,  but  it  was 
found  that,  if  after  the  bromination,  two  volumes  of 
at. solute  alcohol  were  added  to  one  volume  of  tetra- 
chloride solution,  a  precipitate  was  obtained  which  was 
only  slightly  oily,  and  which  could  be  filtered  through 
ordinary  "  595  "  filter  paper  when  fluted  in  the  usual 
way.  As  the  use  of  carbon  tetrachloride  excludes  the 
ility  of  complications  due  to  the  action  of  bromine 
on  the  liquid  medium  and  is  better  in  other  respects. 
quantitative  experiments  were  attempted  by  means  of  it. 

About  1  grin,  of  cod  oil  was  dissolved  in  25  c.c.  of  carbon- 
tetrai  hloride  and  cooled  in  tap  water;  24  drops  of  bromine 
were  then  added,  which  was  fouml  to  be  sufficient  excess 
and  the  mixture  kept  in  running  water  (GJ°  C.)  for  three 
hours.  A  filter  pa]ier  was  meanwhile  Huted  and  tared 
(being  dried  in  the  vacuum  oven) ;  50  c.c.  absolute  alcohol 
now  added  to  the  tetrachloride  solution  gradually. 
stirred  well,  and  the  precipitate  w ashed  once  by  deeanta- 
tion  with  a  mixture  of  the  two  liquids.  It  was  then  filtered 
and  washed  with  the  liquid  mixture,  left  to  dry  overnight, 
and  the  paper,  precipitate,  beaker,  and  glass  rod  were 
heated  in  the  vacuum  oven  '20  minutes  and  weighed. 
The  experiment  was  done  in  duplicate  and  the  following 
results  obtained  :  — 

1.  Yield  of  ■•  hexabromide  '" — 51*4  per  cent. 

-    Yield  of  "  hexabromide" — 51-3  per  cent. 

A-    tins   was   encouraging,    the    authors    proceeded    to 
investigate   the   conditions   affecting   the    result. 

When  the  bromination  was  continued  overnight  the 
yield  was  49'6  per  cent.,  but  when  only  allowed  a  quarter 
of  an  hour  the  results  Here  found  to  differ  about  5  per  cent. 
I'.rth.  therefore,  the  experiments  were  allowed  three 
hours  for  bromination.  and  though  it  is  probable  that  for 
many  oils  complete  bromination  might  be  accomplished  in 
e,  this  v. ill  lie  uncertain  and  variable,  and  it  is  to  be 


noun. 

remembered  that  the  double  bi  ■•  I  in  thesi 

(or  even  in  one  acid  chain)  will  not  brominate  with  equal 

readiness,  and  that   in. plete  bromination  will  have  a 

..'renter    effect    upon    experimental    resultfi    OD    the 
highly  unsaturated  portions  oi  the  oil   than  it  would  have 
in  the  ease  of  an  iodine  value  determination. 

It  was  found,  too,  that  the  results  were  nof  such  as  to 
be  seriously  affected  by  a  small  difference  in  the  tempera- 
ture of  the  I iromi nation,  but  in  order  to  keep  within  limits, 
and  fairly  low.  the  temperature  of  running  tap-water 
was  adopted  for  the  rest  of  the  work.  It  \wis  al~o  soon 
discovered  that  it  was  necessary  to  exclude  carbon-- 
tetrachloride  from  the  washing  liquid  and  to  use  alcohol 
alone,  as  the  tetrachloride-alcohol  mixture  exerted  a 
distinct  solvent  effect  on  the  precipitate,  as  shown  by  the 
following  results  :  — 

Yield  of  "  bromides  " — 

1.  44-31  When   washed   with   tetrachlorido- 
•2.  4!l'l  J      alcohol  mixture. 

4    59-1  1  ^  '"'"  wa>lu'''  "■'••  a*co--0-  alone. 

In  some  of  these  experiments  the  precipitates  obtained 
were  dried  in  the  steam  oven  for  half  an  hour,  weighed, 
reheated  half  an  hour,  and  reweighed,  &c,  and  the 
observation  of  Jenkins  was  unfortunately  confirmed, 
that  these  bromides  cannot  be  dried  to  constant  weight, 
but  gradually  darken  in  colour  on  heating  and  continuously 
lose  weight.  Hence  a  series  of  experiments  Mas  made 
in  which  the  precipitates  were  allowed  to  dry  (after 
washing)  and  weighed  air  dry.  the  filter  paper  being,  of 
course,  tared  air  dry.  The  results  were  not  quite  satis- 
factory, duplicates  varying  sometimes  3  or  4  per  cent., 
though  occasionally  in  fairly  good  agreement. 

For  example,  in  one  experiment  duplicates  gave 
53-5  per  cent,   and  .">3!i  per  cent.  "  bromides." 

In  another  experiment,  54  8  per  cent,  and  BO'S  per  cent. 
"  bromides." 

This  was  ascribed  to  the  products  produced  by  tho 
action  of  the  excess  of  bromine  on  the  alcohol  added  to 
cause  precipitation,  and  hence  experiments  were  made 
in  search  of  some  substance  which  would  remove  the 
excess  of  bromine  before  the  alcohol  is  added.  Finely- 
powdered  zinc,  magnesium,  copper,  and  iron,  were  tried 
unsuccessfully.  Mercury  and  antimony  dcbrominatc.l 
(the  latter  very  slowly)!  but  neither  were  so  satisfactory 
as  phenol  (which  forms  tribromphenol),  and  as  both 
reagent  and  product  are  soluble  in  both  alcohol  and 
carbon   tetrachloride,   no  further  filtration   was  involved. 

Quantitative  experiments  being  again  attempted  along 
with  the  use  of  phenol  it  was  found  that  varying  quantities 
of  phenol,  added  roughly  by  means  of  a  spatula,  produced 
considerable  variations  in  the  results,  and  that  a  fair 
excess  of  phenol  produced  an  appreciable  reduction  in  the 
yield  of  bromides,  thus:  — 

Experiment  1.— 24*1.         Experiment  3. — 36-9 
2.—15-7.  ■•  4.—15-2. 

Experiments  were  now  made,  using  75  c.c.  of  alcohol 
instead  of  50  c.c.  for  the  1  on,  the  idea  being  to 

anse  as  complete  a  precipitation  as  possible,  so  that  tho 
effect  of  the  phenol  would  be  inappreciable.     A  dupli 
experiment  gave  the  following  results  : — (1 )  93*4,    -'    74*8. 
This  unsatisfactory  result   was  no  doubt  due  to  variation 
in    the    quantity    of    the    tetrabromides    precipil 
Another  set  of  experiments  was  now  made  in  which  just 

c 


800 


PROCTER  &  BEXXETT— EXAMINATION*  OF  MARINE  OILS. 


[Aug.  31,  1906. 


sufficient  phenol  was  added  to  cause  the  disappearance  of 
the  colour  due  to  the  excess  of  bromine.  The  results  were 
fairly  satisfactory,   being  as  follows  :  — 

Moller's  Cod  Liver  Oil.* 
1      . .     38-9  2     . .     38-2 

Sroirn  cod  oil.  Bromine  percentage. 

1.  58-3  511-1 

2.  60-5  57-7 

3.  59-1  58-7 

4.  59-1  58-3 

It  seemed  of  interest  now  to  investigate  somewhat  the 
nature  of  the  precipitate  and  to  find  the  amount  of  bromine 
it  contained.  A  standard  solution  of  bromine  in  carbon 
tetrachloride  was  made,  and  a  definite  quantity — 
insufficient  for  complete  bromination — was  added  to  a 
carbon  tetrachloride  solution  of  cod  oil,  and  after  the 
disappearance  of  the  bromide,  the  bromides  were 
hydrolvsed  on  the  water-bath  by  the  action  of  alcoholic 
potash  for  three  hours.  This  not  only  saponifies  the 
glvceride.  but  removes  the  bromine  as  potassium  bromide, 
leaving  the  alkali  salts  of  the  hydroxy  fatty  acids.  The 
products  were  now  washed  into  a  calibrated  flask,  made 
distinctly  acid  by  formic  acid,  the  excess  of  it  neutralised 
bv  the  addition  of  some  magnesium  oxide,  and  the  solution 
made  up  to  the  mark  with  distilled  water.  The  insoluble 
portions  were  filtered  off,  their  volume  being  inappreciable, 
and  the  amount  of  potassium  bromide  estimated  in  aliquot 
portions  of  the  filtrate,  by  means  of  X/10-silver  nitrate 
solution,  using  three  drops  of  10  per  cent,  potassium 
chromate  solution  as  indicator.  This  method  was  found 
to  be  accurate,  and  hence  was  applied  to  the  precipitates 
obtained  from  the  brown  cod  oil.  above.  The  results 
are  given  in  the  column  adjoining  the  yield  of  bromine. 

Accepting  the  statement  of  Dicterich  that  the  mean 
molecular  weight  of  the  acids  of  cod  oil  is  approximately 
275,  the  "  hexabroraide  "  of  a  triglyceride  would  have 
t\2-~>  per  cent,  of  bromine,  a  "  tetra bromide  "  52-5  per  cent. 
of  bromide,  and  a  "  dibromide  "  35-8  per  cent.,  and  hence 
it  will  be  seen  that  the  above  precipitates  must  either  be 
the  bromide  of  a  mixed  glvceride,  or  a  hexabromide 
precipitate  with  lower  bromides  mixed  with  it,  or  both, 
the  variations  noticed  making  the  last  two  explanations 
the  more  probable.  It  will  be  noticed,  too,  that  where 
the  yield  of  bromides  is  greatest,  the  bromine  percentage 
is  least,  and  vice  versa.  This  bears  out  the  idea  that  we 
are  dealing  with  mixtures  of  bromides,  those  containing 
the  most  bromine  being  the  most  insoluble. 

An  experiment  was  now  made,  using  a  larger  quantity 
of  oil.  brominating  in  carbon  tetrachloride  as  usual. 
and  removing  the  excess  of  bromine  by  phenol,  and  then 
precipitating  the  bromides  gradually  by  alcohol,  filtering 
off  each  fraction  separately,  washing,  drying,  weighing, 
and  estimating  the  bromine  in  each  fraction. 

9-S53  grms.  of  brown  cod  oil  were  dissolved  in  200  c.c. 
of  carbon  tetrachloride.  After  the  bromination,  the  solu- 
tion was  slightly-  turbid,  but  nothing  could  be  filtered 
off. 

50  c.c.  of  alcohol  were  added — again  the  filter  retained 
nothing.  50  c.c.  of  alcohol  were  added  again — large 
precipitate.     (Fraction  1.) 

To  the  filtrate  from  (1)  100  c.c.  more  alcohol  were  added, 
but  nothing  could  be  filtered  ;  25  c.c.  more  alcohol 
however,  precipitated  an  oil  which  was  filtered  off  with 
difficulty.     (Fraction  2.) 

To  trie  filtrate,  75  c.c.  more  alcohol  were  added  and 
more  oil  was  precipitated.  (Fraction."!.)  100  c.c.  of  alcohol 
added  to  the  filtrate  precipitated  still  more  oil.  (Fraction 
4.)  Xo  further  precipitate  was  obtained.  The  total 
yield  was  133-6  per  cent.,  and  the  weights  of  each  fraction 
and  its  percentage  of  bromine  are  given  as  follows  : — 

per  cent, 
grin*.  bromine. 

(1)  9r6974  containing  00-3 

(2)  1-3883  containing  53-7 

(3)  0-0449  containing  54-0 

(4)  1-2125  containing  33-1 

•  It  will  be  noticed,  perhaps,  as  curious  that  Moller's  cod — 
which  is  supposed  to  be  unoxidised — should  give  a  lower  result 
than  an  ordinary  brown  cod.  This  fact  was  also  confirmed  by 
the  method  as  modified  later,  but  the  authors  do  not  as  yet  attempt 
to  explain  it. 


Keeping  still  to  the  assumption  of  275  as  a  mean 
molecular  weight  for  the  acids,  and  excluding  the 
possibility  of  mixed  glycerides,  we  see  that,  roughly 
speaking,  (1)  is  a  "hexabromide"  mixed  with  some 
tetrabromide,  (2)  and  (3)  are  tetrabromides  mixed  with 
some  hexabromide,  and  (4)  is  dibromide  mixed  with  some 
saturated  oil.  It  may  be  mentioned  that  part  of  (1)  was 
dissolved  in  carbon  tetrachloride  and  fractionated  further, 
and  two  fractions  were  obtained  which  gave  over  70  per 
cent,  of  bromine  ;  i.e.,  were  "  octabromides  " — corres- 
ponding to  the  triglycerides  of  an  acid  with  four  double- 
bonds. 

It  seemed  evident  from  this  experiment  that  it  would  be 
better  in  the  quantitative  work  to  add  less  alcohol,  and 
so  exclude  more  tetrabromide  (which  is  shown  above  to 
be  an  oil),  and  thus  render  the  filtration  more  easily  work- 
able. This  conclusion  was  strongly  confirmed  by  a 
quantitative  experiment,  in  which  the  precipitate  was  left 
IS  hours  before  filtration,  and  was  then  found  to  be  very 
oily,  difficult  to  filter,  and  to  give  a  bromide  yield  of  79-(> 
per  cent.,  thus  showing  the  tetrabromide  to  be  really 
insoluble  in  the  mixture  of  one  volume  of  carbon  tetra- 
chloride and  two  volumes  alcohol,  though  only  very 
gradually  precipitated. 

The  method  of  drying  in  air  was  also  dispensed  with, 
for  the  simple  reason  that  it  was  necessary  to  weigh  the 
precipitate  and  paper  under  the  same  conditions  of 
atmospheric  humidity  as  when  the  paper  was  tared,  and 
this  was  not  always  possible.  As  heat  has  been  shown 
to  decompose  the  precipitate,  it  is  necessary  to  have  an 
arbitrarily  fixed  time  for  heating,  and  as  it  may  he  necessary 
to  estimate  the  bromine  in  the  precipitate,  this  time  should 
obviously  beat  a  minimum,  so  that  the  precipitate  may  be 
as  little  decomposed  as  possible.  Henceforth,  therefore, 
the  precipitates  were  dried  in  air,  and  then  heated  for 
a  quarter  of  an  hour  in  the  steam  oven,  which  was  quite 
sufficient  to  get  atmospheric  moisture  out  of  the  filter 
paper. 

Again,  in  view  of  the  expense  of  both  absolute  alcohol 
and  carbon  tetrachloride,  and  from  the  standpoint  of  quick 
working,  it  seemed  desirable  to  make  some  reduction  in 
the  quantities  used.  Hence,  the  method  was  modified 
as  follows  : — 

Cod  oil — 0'4  grm.  (approximately),  is  weighed  out  into 
a  small  tared  flask,  and  10  c.c.  carbon  tetrachloride  added, 
and  12  drops  of  bromine,  the  mixture  being  kept  cool  for 
three  hours  in  running  water.  Remove  the  excess  of 
bromine  by  adding  10  c.c.  of  carbon  tetrachloride  con- 
taining 0"075  grm.  of  phenol,  and  add  20  c.c.  of  absolute 
alcohol  gradually,  with  constant  stirring.  Filter,  ami 
allow  to  drain,  wash  with  50  c.c.  absolute  alcohol,*  dry 
in  air,  place  in  a  weighing  bottle  which  has  been  first 
tared  along  with  the  paper,  and  heat  in  steam  oven  for  a 
quarter  of  an  hour,  cool  in  a  desiccator,  and  weigh.  The 
bromine  should  be  dropped  from  a  tap  funnel  at  a  rate 
convenient  for  counting,  and,  with  duplicate  experiments, 
should  drop  at  the  same  rate.  It  was  proved,  by  dropping 
into  excess  of  potassium  iodide,  and  titrating  with 
thiosulphate.  that  this  gives  very  approximately  the  same 
quantity  of  bromine.  For  any  given  oil  it  is  necessary 
to  keep  the  weight  taken  very  nearly  the  same,  for,  if  too 
little  be  taken,  more  bromine  will  be  left  over  than  will  be 
debrominated  by  the  small  quantity  of  phenol  added,  ami. 
if  too  much  be  taken,  there  may  be  no  bromine  left  in 
excess  at  the  end  of  the  three  hours.  With  these  pre- 
cautions and  some  care,  results  varying  within  1  per  cent, 
can  easily  be  obtained.  This  percentage  yield  of  bromides 
is  called  the  "  Bromide  value." 

E.g.,  Brown  cod  oil.     (Iodine  value,  150'7.) 

Bromide  value.  Bromine  percentage. 

1.  609  66-7 

2.  000  03  -3 

3.  00-4  <;:'•.*> 

4.  008  637 

As  the  quantities  of  liquids  and  the  amount  of  br Lne 

ami  phenol  which  are  added  are  made  definite  according 
to  the  above  method,  in  applying  the  process  to  other  oils, 
it  will  be  obviously  necessary  to  take  quantities  which  will 

•  This  absolute  alcohol  after  standing  overnight  with  potassium 
hydrate  and  distilling  twice  over  potash,  can  be  used  again  for  tin. 
same  purpose. 
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(Ire  in  solution  about  the  same  amount  of  unsaturation, 
iiml  bence  leave  about  the  name  amount  "t  bromine 
irbed.  These  quantities  will  evidently  be  obtained 
by  making  them  inversely  proportional  to  the  iodine  value 
ol  the  oil 

These  precipitates  do  not  always  filter  ofl  very  well  a< 

tu-st.  and  it  is  necessary  then  to  pass  the  liq ■  through 

until  it  filters  quite  clearly.  Usually  this  occurs  before 
the  liquor  has  been  passed  through  our.-,  mid  it  is  onl\ 
in  the  case  of  those  oils  which  give  a  very  small  yield  that 
the  filtration  is  really  difficult.  It  will  be  noticed,  too, 
that  in  these  cases  of  awkward  filtration  nut  only  is  the 
field  small,  but  also  the  amount  of  bromine  in  the 
tate  is  lower  than  usual,  indicating  that  the 
difficulty  is  partly  due  to  the  presence  of  greater  quantities 
of  tin'  lower  bromides.  In  all  cases  it  is  desirable  from 
the  point  of  view  both  of  accuracy  and  rapidity  of  work 
to  keep  the  lilt  it  paper  full,  when  once  the  filtration  i.- 
started. 

The  method  was  now  applied  to  various  vegetable  and 
animal  oils. 

•  r  oil   "as  turbid   slightly  before  the  addition  of 

bromine,    rather    more    so    after    bromination,    but    this 

lared  on  the  addition  of  alcohol.     Olive  oil,  sesame 

oil.  and  cotton-seed  oil  gave  no  precipitate.     Rape  oil  gave 

■  wry  small  precipitate,  and  lard  oil  a  trace  of  precipitate. 

infirms     to    some    extent     the    observations    of 

■  i  tier. 

The  method  was  also  applied  to  the  fatty  acids  obtained 
from  a  brown  cod  oil.  The  bromination  produced  a  dark 
blown  precipitate  which  was  apparently  little  changed  in 
quantity  by  the  addition  of  alcohol.     Bromide  value — 10'4. 

This  shows  that,  although  the  tree  acids  do  not  give  the 
same  results  a>  the  glyceride,  they  do  give  a  precipitate, 
and  hence  we  can  conclude  that  an  oil  of  high  acid  value 
will  not  have  its  bromide  value  seriously  affected.  The 
method  was  now  applied  in  duplicate  to  the  various 
marine  oils,  and  the  results  are  given  in  the  table  below. 

It  will  he  noticed  that  where  the  yield  was  small,  it  was 
-.try  to  add  together  the  precipitates 
1  in  the  duplicate  experiments  in  order  to  estimate 
the  bromine.  The  iodine  value  of  each  oil  is  given,  ami 
as  this  is  tht  percentage  of  iodine  absorbed  by  the  oil. 
one  can  get,  by  a  simple  calculation,  the  *'  bromine  value  " 
of  each  oil.  From  this  figure  and  the  weight  of  oil  taken 
in  the  experiment,  the  total  amount  of  bromine  absorbed 
by  this  amount  of  oil  is  easily  obtained,  and  as  the  weight 
of  bromine  in  the  precipitate  is  determined  during  the 
estimation  of  its  percentage  in  the  precipitate,  one  can 


thus  aae  how  iiiinli  of  the  total  bromine  i-  abaoi  bed  by  the 
glveeriiles  which  give  the  precipitate,  and  how  much  by 
those  which  do  not.     This  distribution  ia  beat  expn 
in  the  percentage  of  the  total  bromine  absorbed,  and  i- 

given  as  mob  in  the  table  below. 

Example :    0*4138  grm.  of  cod  oil  gave  0*2502  grin,  of 
preeipitate  containing  0*1501   grm,  of  bromine,      From 

the  bromine  value  we  see  that  O-il.'ts  grm.  of  oil  absorbs 

0*3027  grm.  of  bromine.  Hence  the  percentage  of  total 
bromine  absorbed,  which  is  taken  up  by  the  glyoeridea 
giving  precipitates. 

0*1501  x  100 

=  =  405 

0*3027 
Assuming  that   the  formation  of  these  bromide-  is  due 
rely    to    the    addition    of    bromine    to    the    unsaturated 
linkages  in  the  oils,  it  is  clear  that   by  subtracting  the 

Weight     of      bromine     found      ill     the     preeipitate.     from     the 

weight  of  the  precipitate  taken  we  get  the  weight  of  the 

glycerides  which  gave  the  precipitate,  and  heme  it  is 
simple  to  calculate  the  bromine  value  of  these  glycerides, 
and  by  the  use  of  the  factor  127  so  to  obtain  also,  therefore, 
the  iodine  value  of  the  more  highly  unsaturated  portions 
of  the  oil.  If  these  portions  are  the  most  readily 
oxidisable.  this  figure  may  be  of  even  more  value  than 
the  iodine  value  of  the  oil  for  indicating  its  quality  and 
its  state  of  oxidation.  This  is  illustrated  by  the  first  two 
oils  in  the  table. 

It  will  be  next'  necessary  to  make  investigations  of  tin- 
constants  of  a  series  of  oils  in  which  the  range  of  variation 
of  the  bromide  value  is  observed,  especially  in  relation 
to  the  iodine  value,  for  it  is  clear  that  unless  this  range  ia 
determined  the  method  will  be  of  no  great  practical 
in  the  detection  of  adulteration.  It  may  be  oberved, 
however,  that  the  figures  for  seal  oil  and  the  fish  oils  Beem 
promising,  the  bromide  values  being  much  lower,  and  it 
is  the  ho|>e  of  the  authors  that,  although  the  iodine  value 
of  an  oil  is  "  adjusted."  it  will  be  impossible  to  adjust, 
at  the  same  time,  the  bromide  valuo,  and  the  distribution 
of  the  total  bromine  absorbed. 

The  process  is  empiric,  but  the  oil  chemist  is  forced  to 
rely  at  present  upon  such  processes.  That  tin  ■ 
undesirable,  all  will  admit,  but  nothing  perfectly  satis- 
factory can  be  obtained  until  oil  chemists  know  what  they 
are  ana\ysing  This  can  only  be  realised  by  patient 
investigation  as  to  the  exact  chemical  nature  of  the 
glycerides  and  fatty  acids  in  particular  oils.  The  authors 
believe  that  the  above  work  is,  at  any  rate,  one  step  in  this 
direction. 


Oil. 


Iodine  value- 


Bromine  value 
(by  calculation) 


Bromide  value. 


Percentage 
of  bromine 
in  precipitate. 


Percentage  of  the 

total  bromine 

absorbed,  which  is 

taken  up  by  the 

glycerides  civing  the 

precipitate. 


Mean  iodine  value 
of  glycerides  giving 

precipitate. 


Brown  cod 


ondland  cod 

s  cod    

-  s  co  J  i  blown 
24  hear-    .... 

Liaseed    


Menhaden  (marked 
"4") 

Menhaden  (marked 



Pale  seal. 

Dark  «eal    

Pale  whale    

Dark  while 

bed  Bi  . . 
Shark  liver 

Sperm 

Coal  fish    

Fresh  herring 


150-7 

141-1 
163-2 
147-0 

158-7 
154-2 

157-3 

102-5 

90-6 

120-7 

H4-: 

1(19-7 

81-8 

130-7 

136-4 


91-9 

8S-8 
102-S 
92-60 

100-0 
97-1 

99-1 
61-5 
57-0 
76-0 
71-9 
69-1 
51-5 
82-3 
85-9 


60-4 
80-8 

49-5 

;-■•■• 

41-fi 
42-7 
30-2 
28-7 

24-s 
25-0  . 
24-6 

52- : 

54-7 
52-8 

60-5 
59-4 
13-2 
15-0 
13-4 
14-5 
27-.s 
27-2 

:-- 
15-4 
17-1'. 

fi-5 

8-2 
29-9 
29-6 
44-- 
44-7 


63-5 
63-7 
63-3 
52-4 
55-3 
60-9 

62-e 

..-■- 

61-5 

62-4 
61-7 
52-2 
58-8 
62-4 
51-3 

60-0 

58-4 
62-] 

59-6 
60-3 
55-4 
56-3 

45-7 

58-9 
5e-2 
47-7 
55-5 


40-5 
40-8 
4H-1 
29-1 
30-3 
24-2 
26-1 
19-2 
19-1 

15-5 

33-9 
34-5 

--■ 

36-9 

37-3 

11-2 


21-1 

.1.,... 

2-" 
31-4 
141 

14-:: 

5-6 

21-4 

20-5 
24-.< 


277- 

1-5 
267 
243 

253 

25S 
245 
147 
-  ■ 
242 
239 
205 
134 
216 
180 


*  The  glycerides  -'ivina  the  "  octabroniides  "  recorded  in  the  fractionation  experiments,  have  an  iodine  value  of  3S0  approximately. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

(Continued  from   page   7-45.) 

English  Patents. 

Straining  or  filtering  water  and  other  liquids  ;    Apparatus 

/or .     E.  Gobbi,  Paris.     Enc.  Pat.  S3,  Jan.  1,  1906. 

Under  Int.   Cony..   Jan.    11,    1005. 

A  number  of  pairs  of  dished  plates  of  "non-permeable" 
material  are  arranged  in  a  vertical  series  upon  a  central 
tube,  the  plates  of  each  pair  being  placed  with  their 
concave  surfaces  facing  one  another,  and  the  whole  series 
being  kept  pressed  together  by  a  spiral  spring  at  the  top 
of  the  tube.  The  pile  of  plates  is  placed  in  a  vessel,  and 
the  water  to  be  strained,  is  forced  into  the  latter,  and 
passes  between  the  edges  of  the  plates,  through  the 
central  tube  into  a  chamber,  from  which  it  is  drawn  off. 
The  plates  are  cleansed  from  deposit  by  reversing  the 
direction  of  flow  of  the  water. — W.  H.  C. 

Drying  pulverised,  granular,  and  like  material  in  vacuo  ; 

Apparatus  for  .     E.  Passburg,  Berlin.     Eng.  Pat. 

3432,  Feb.   12,   1906. 


The  material  to  be  dried  is  fed  into  the  vacuum  chamber, 
a,  from  the  hopper,  g,  by  the  rollers,  w,  and  u'1,  which  are 
provided  with  cavities,  v,  and  r,,  and  are  rotated,  air- 
tight, in  the  casing,  h,  by  suitable  external  mechanism. 
A  vacuum  is  maintained  in  the  space,  o1,  by  an  auxiliary 
air-pump,  connected  to  the  pipe,  /,  the  inner  end  of  which 
is  protected  by  a  wire  gauze  screen,  m.  The  material 
passes  into  the  drying-chamber,  a,  by  the  passage,  o2, 
and  is  distributed  by  the  arms,  p,  on  to  the  travelling 
bands,  c,  which  pass  round  the  rollers,  d,  and  d1,  and  over 
the  heating  plates,  b.  The  rollers,  d1,  pass  through  the 
casing,  a,  being  rotated  by  external  gearing,  and  the 
material  passes  from  band  to  band,  and  is  finally  expelled 
from  the  bottom  of  the  easing  by  an  apparatus  similar 


to  that  by  which  it  was  introduced.  The  material  is 
subjected  to  progressively  decreasing  temperatures  by 
varying  the  distance  between  the  bands,  e,  and  the  heaters, 
6.  which  touch  the  upper  bands  but  are  at  some  little 
distance  from  the  lower  ones.  The  same  result  may  be 
attained  by  keeping  the  bands  in  contact  with  the  plates, 
and  heating  the  upper  plates  by  steam  and  the  lower  ones 
by  hot  water.— W.  H.  C. 


II.— FUEL,   GAS,   AND   LIGHT. 

(Continued  from  page  748.) 

JJoss ;     White /or  fuel   in   Sweden.     T.   Palm 

Tcknisk  Tidskrift,  Stockholm.  1905,  General  sec 
283—284.  Proc.  Inst.  Civil  Eng.,  1905—1906,  163, 
63—64. 
In  the  Midlands  of  Sweden  there  are  large  tracts  of  white 
moss  ("  sphagnum ").  By  passing  the  wet  material 
between  rollers,  its  water  content  can  be  reduced  to 
50  per  cent.,  and  experiments  have  shown  that  a  mixture 
containing  as  much  as  70  per  cent,  of  the  coarse  powder 
thus  obtained,  together  with  30  per  cent,  of  air-dried 
peat,  can  be  burnt  in  a  Talin*s  so-called  "  combined 
gas-generator  and  half  gas-fired  furnace,"  without 
impairing  the  working  of  the  latter,  or  reducing  the 
steam-pressure  of  6  kilos,  per  sq.  cm.  (85  lb.  per  sq. 
in.).  Trials  in  a  tube-welding  furnace  showed  that 
616  kilos,  of  air-dried  white  moss,  cut  into  pieces, 
and  containing  a  little  over  38  per  cent,  of  water, 
gave  out  as  much  heat  as  356  kilos,  of  steam-coal. 
The  calorific  value  of  white  moss  is  4300 — 1700 
heat  units,  so  that  the  pressed  powder  containing  50  per 
cent,  of  water  would  be  equal  to  31 — 33  per  cent,  of  its 
weight  of  good  steam-coal,  or  probably  more,  if  used  in  a 
furnace  suitable  for  burning  the  water-gas  formed  by  its 
combustion. — A.  S. 

Gas-engine  exhaust  gases  ;  Resistance  of  metals  to  corrosion 

by    .     J.    Pintsch.     Gasmotorentechnik,    1906,    6, 

51—54.     Science  Abstracts,   1906,  9b,  293. 

Sheets  of  various  metals  were  exposed  in  the  exhaust 
vessel  (at  370°  C. )  of  a  gas-engine  supplied  with  producer 
gas  of  low  calorific  value  (800 — 900  kilo.-cals.  per  cb.  m.), 
and  the  loss  or  gain  in  weight  was  noted  after  five  months 
in  one  set  of  tests,  and  after  5£  months  in  another. 
Bronzes  containing  tin  were  attacked  most  by  the  gases ; 
copper  also  was  considerably  corroded.  The  metals  least 
acted  upon  were  nickel  and  brass,  the  latter  being  more 
resistant  the  higher  its  content  of  zinc.  Xickel  steel  was 
not  corroded  so 'much  as  cast,  iron,  and  was  better  the 
higher  its  content  of  nickel.  The  outer  crust  on  cast  iron 
exerted  a  strong  protective  influence,  but  even  machined 


Gases  ;    Optical  analysis  of  industrial .     F.   Haber. 

Z.  Elektrochem..  1906,  12,  519—520. 
The  refractive  power  of  a  gas,  or  mixture  of  gases,  can  be 
determined  with  great  accuracy,  by  observing  the  dis- 
placement of  image  which  occurs  on  looking  with  B 
telescope  at  a  distant  object  through  a  glass  prism  into 
which  the  gas  is  led.  In  applying  this  method  to  the 
analysis  of  gases,  the  author  uses  an  apparatus  (made  by 
Zeiss  of  Jena)  consisting  of  a  prism  telescope,  a  glass 
prism  for  the  gas  or  air,  and  a  mirror.  The  observer 
looks,  not  at  a  distant  object,  but  at  a  luminous  spot 
situated  in  the  telescope  itself.  On  looking  into  the 
instrument,  one  sees  a  dark  shadow,  which  falls  upon 
a  scale  in  a  position  corresponding  to  the  composition  of 
the  gas  in  the  prism.  The  method  is  simple,  and  I 
advantage  that  the  refractive  index  of  a  sample  of  gas 
(as  compared  with  air)  remains  the  same,  provided  any 
changes  of  temperature  and   pressure,  affect  equally  the 
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uuple.  and  the  air  under  comparison.     If  chiuinej 
t  led  through  the  prism,  an  increase  of  0-9  per  i  eut    in  the 
itben   dioxide  causes   the  shadow   to   l>e  displaced   one 
iririon  on  the  sc  lie.     The  instrument  can  be  adapt.  .1  for 

iphic   registration,   instead   of   for   dirccl    n 
r  the  image  of  the  shadow  can  be  made  risible  al 

I'h.-   apparatus   is  sensitive   to  0-0000003   in   the 
index,  corresponding  to  a  change  of  0-2— 0-23 
of  carbon  dioxide  in  chimney  gases      Methane, 
n,  hydrochloric  and,  ami  hydrocyanic  acid, 
I    in    air  with   the   same   delicacy.      In    thi 

or  sulphuretted  hydrogen,  the  exactitude  is 
great;    for  sulphur  dioxide,  21  times  as   .  ■■ 
nd  for  pentane  and  benzene  vapour,  nearly  ten  times 
t. — H.  B. 

black    bodies ;    Brightness  of . 

pyrometer.      YV.   Xernst.      Phvsik.  Zeits.,   1900, 

i  -3S3.     Chem.  Centr.,  1900,  2.  2H4. 

Uvious   determinations   of   the   quantity   of   light    (in 

iefner  candles)  emitted  by  1  sq.  mm.  surface  of  a   black 

.|\    it  different  temperatures,  have  yielded  the  following 

•Mil:*,  the  temperatures  being  given  in  absolute  degrees  :  — 

.:   lit1'  .  0-0042  candle;   at   1597°,  0-012;   and  at  170"  . 

indie.     In  the  author's  experiments,   a   Wanner 

vrometer.  graduated  optically  (Ber.  deutsch.  phys.  Ges., 

.  1401.  was  used  for  measuring  the  temperatures,  and  the 

nht   emitted   by  a  cylinder   blackened  with   manganese 

when  heated  in  an  electric  furnace,  was  measured. 

indard,  the   melting  point  of  gold   was   taken   «> 

273°  =  1337"  absolute. whilst  the  radiation  constant 

i»  t  iken  as  14,600.     The  radiation  of  the  black  body  was 

wertained  by  comparison  with  incandescent   electrodes 

mdardised    for   different   current-strengths.     The 

in  ii    above    were   confirmed,    and    the    following 

al   value-   were  determined: — 0-06   Hefner  candle 

2027    absolute.  1-80  at  2182°,  and  2-72  Hefner  candles 

t  2290    absolute.     The  values  obtained,  agree  well  with 

-     equation  :       logj0     Hefner     candles  =  - ...  +  B, 

I    is  the  absolute  temperature,  and  A  and  B  arc 

oast  mt-  (A  =11.230,  B  =  5-367),  and  temperatures   may 

lie  ascertained  in  this  way  by  determining  the  quantity 

f    light    emitted    by    a    black    body    (carbon,     osmium. 

int  dum.   or  a   Xernst  electrode).      A   photo-standardised 

- cent  electrode  is  thus  by  itself  a  fairly  accurate 
ivrometer.  For  higher  temperatures  1-ampere  electrodes 
rem    Xernst    lamp*    are   especially   suitable  ;     after    being 

some  time  at  normal  E.M.F..  they  give  concordant 
emits  with  a  lower  E.M.F.  At  the  melting  point  of 
l.itmum.  1  sq.  mm.  surface  of  a  black  body  emits  0-634 
Iefner  candle,  and  at  the  melting  point  of  iridium 
2348  |,  12-1  candles.  In  practice  the  Hefner  candles 
ronld  be  replaced  as  standards  by  standardised  electric 
imp*.     One  sq.  mm.  surface  of  a   black   body   at    lsl'.i 

ne  candle,  and  gives  light  which  is  not  so  red 
-  that  of  the  Hefner  candle.— A.  S. 


Virus/  lamp  ;  Temperature  of  the .     L.  W.  Hartmann. 

Phvsical   Rev.,    1906,   22,   351.     Electrician.    1906,   57. 

579—580. 

Vs  other   authors   have  indicated,  measurements  of  the 

eruiierature  of   the  Xernst  glower  based  on  its  radiating 

or    photometric  qualities,  give    values    which    are 

o  high.     This  is  due  to  the  fact  that  the  glower 

elective  radiation,  and  consequently  departs  from 

he  simple  laws  which  hold  for  the  '*  black  body.'' 

The  author  has  applied  the  method  of  using  a  series 
>f  thermo-junctions  with  wires  of  gradually  decreasing 
hiokness  and  extrapolating,  to  find  the  value  of  the 
etujierature    corresponding   to    a    couple    of    zero 

thus  eliminating  the  conduction  of  the  wires. 
Tiie  value-  obtained  with  six  different  glowers,  some  with 
lirect.  others  with  alternating  current,  and  with  the 
unctions  placed  verv  differentlv  in  the  single  cases,  vary 
rom  1505-  C.  to  1535°  C.  In" comparison" with  this  the 
>uthor's  measurements  bv  radiation  methods  indicate  a 
temperature  of  about  20903  C. 
These    values    are    of   importance    in    considering    the 


relative     ■til-  1.-11.%      Of      tin-      Xcm-t      glower.        If      tile      high 

temperatun         in  i    ated  by  the  i  idtaf  iremente, 

be   eorrect,    tie-  watte  lost    per  centimetre,  are  verj   low 
I  to  5  watte),  or  5  to  7  per  cent.,  compared  with  a  "bl 
body"  "f  the  same  temperature;    bat,  considering  the 
temperature    indicated   by  the  thermo-element,    12  n 
are  1"-'   per  centimetre,  which  i-  a   percentage  oi  70*5. 

— K.  S   II 

EWOI  i-u    I'll  i:n  i  9, 

Gas  producers ;   Impte  m .     E.  \V.  Anderson, 

Solihull.   Warwick,  and   Kynoch,   Ltd.,   Witton,  81 
Eng.  Pat.   14,098,  duly  8,   1905. 

The  producer  is  provided  with  a  perforated  water-supply 
pipe,  which  may  be  swung  beneath  the  fire-grate  as  Boon 

as  the  tire  is  lit.  on  starting  the  produoer.  Water  is  thus 
squirted  up  into  the  tire,  supplying  the  latter  with  -team. 
and  generating  good  gas,  until  the  vaporiser  is  hot  enough 

to  generate  steam  in  the  normal  working  manner,  where- 
upon the  perforated  pipe  is  withdrawn.  —  H.  B. 

Coal  g:n  and  producer  gas;    Manufacture  of  .     J. 

Parrv  and  H.  J.  Pillinger,   Newport.   Mon.     Eng.   Pat. 
15,226,  July  25,  1905. 

Oxe  or  more  inclined  or  vertical  retorts  are  arranged 
within  a  producer  having  the  form  of  a  blast  furnace. 
The  retort-  are  charged  with  a  mixture  of  coal  and  lime, 
and  after  the  illuminating  gas  has  been  driven  off  com- 
pletely from  the  coal,  the  residual  mixture  is  .1 
and  fed  into  the  top  of  the  producer.  The  heat  generated 
in  the  latter  is  controlled  by  regulating  the  blast  of  air 
(hot  or  cold)  admitted  by  the  tuyeres,  and  ordinary 
producer  gas  is  led  off  from  the  upper  portion  of  the 
furnace.  Owing  to  the  addition  of  lime  to  the  fuel,  the 
ash  becomes  fused  and  is  drawn  off  in  the  molten  condition 
through  a  tap  hole  at  the  base  of  the  furnace. — H.  B. 

Gas   and   dense    coke   from    coal   dust  :     Manufacture    of 

lighting   .      A.     Pistorius,     Schloss     Waldenburg, 

Germany.     Eng.  Pat.  3870,  Feb.   16,  1906. 

Dry  coal  dust  is  mixed  intimately  with  finely  ground 
lime  (say,  3 — I  per  cent.)  and  finely  ground  pitch  (say. 
5 — (5  per  cent.),  the  mixture  is  compressed  into  briquettes 
under  high  pressure,  and  the  briquettes  are  carbonised 
in  gas  retorts  in  the  usual  manner. — H.  B. 

Power-gas     producers;      Impls.     in .       F.    Midler, 

Darmstadt,  Germany.     Eng.  Pat.  4077,  Feb.  19,  1906. 

Ix  order  to  allow  of  the  use  of  fine,  granular,  and  brittle 
fuel  in  a  tall  producer,  and  to  avoid  the  blocking  or  choking 
effect  due  to  the  weight  of  the  charge,  one  or  more  rows 
of  hollow  bridges  with  an  inverted  V-shaped  top,  and  open 
bottom,  are  built  across  the  producer.  These  help  to 
support  the  fuel,  and  also  serve  for  the  introduction  of 
air  and  for  the  extraction  of  gas,  for  which  purpose  some 
of  them  may  be  perforated. — W.  H.  C. 

Filaments    [Vanadium    carbide]    for    electric    incandescent 
lamps  ;      Impts.     in     .     The     British     Thomson- 
Houston   Co.,   Ltd..   London.     From   General    Electric 
Co.   of  Schenectadv.   X.Y..    USA.     Eng.   Pat.    19,204, 
Sept.  23,  1905. 
Vanadium   oxide,    100   parts,    is    mixed   intimately   with 
Acheson  graphite.  47  parts,  and  with  enough  coal-tar  to 
make   a   stiff  doueh.     The  dough,   formed   into   ball-,    is 
baked  in  a  gas  furnace  and  then  heated  in  an  electric  arc 
furnace    until    reduction,    with    formation    of    vanadium 
carbide,   is  complete.      The   carbide   is   formed   into   lamp 
filaments  bv  mixing  it  with  a  small  quantity    of   cere-m. 
extruding  the  mixture  into  threads,  and  tiring  the  latter. 
packed  in  graphite,  in  a  vacuum  furnace  at  a  high  tempera- 
ture.    Filaments    of   carbide    may    also    be   obtained    by 
heating  wires  of  metallic  vanadium  to  a  high  temperature 
in   contact   with   powdered   carbon   or  a   gaseous  hydro- 
,    carbon. — H.  B. 
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United  States  Patents. 

Combustion  :     Process    of    regulating    .     P.    Larson. 

Copenhagen,    Denmark.     U.S.    Pat.    S24.728,    July    3, 
1906. 

The  combustion  is  regulated  by  changing  the  relative 
positions  of  the  openings  through  which  the  air  and  fuel 
are  separately  introduced  into  the  furnace,  and  also  by 
moving  the  point  of  their  introduction  further  into  or 
out  of  the  furnace. — YV.  H.  C. 

Furnaces ;     Process    of    combusting    coal    mixtures    in 

■ .     G.   Mielenhausen,   New  York,  X.Y.      U.S.   Pat. 

825,066,  July  3,  1906. 

The  coal  on  the  grate  is  surrounded  on  three  sides  by  a 
semi-tubular  mantle  of  steam  under  pressure,  introduced 
through  a  jet.  The  pressure  is  highest  in  the  centre 
above  the  fuel,  and  lowest  at  the  sides  near  the  bars.  The 
light,  completely  burnt  products  of  combustion  escape 
to  the  flues  through  the  steam  mantle  at  its  highest  point, 
whilst  the  particles  of  coal-dust  and  the  heavy  partially- 
burnt  gases  are  kept  in  contact  with  the  heated  bed  of 
fuel  bv  the  sides  of  the  mantle  until  thev  are  completely 
burnt.— YV.  H.  C. 

Gas-producer.     J.  Reuleaux,  YVilkinsbur£r,  Pa.     U.S.  Pat. 
824.883,  July  3.   1006/ 

The  producer  is  a  vertical  chamber  built  of  refractory 
material,  and  is  provided  with  two  systems  of  air-inlet 
openings.  One  is  a  vertical  pipe  which  passes  up  through 
the  water-seal  ash-pit  into  the  lower  part  of  the  producer, 
and  the  other  consists  of  a  number  of  air-inlets  which 
project  into  the  producer  from  an  annular  air-chamber 
built  into  the  brickwork  of  the  producer  just  above  the 
lower  conical  part  and  at  the  same  level  as  the  central 
inlet.  Both  systems  of  air-inlets  are  connected  by  pipes 
provided  with  cylindrical  dampers. — YV.  H.  0. 

Gas-analysis    apparatus.     J.    II.    Morehead.     U.S.    Pat- 
824,999.  July  3,   1906.      XXIIL,  page  828. 


Calcium    carbide  :     Producing 

U.S.   Pat.   825.234,  July  3,    1906. 

French  Patents. 


J.    M.    Morehead. 
XI.4.,  page   SI". 


Gas-producer  ;     "  Hydroxydric  "    .     E.    Bardot. 

Ft.  Pat.  362,994,  Feb.  5,   1906. 

The   producer,   which   is   intended   more   particularly  for 
use  with  gas  engines  of  8  h.p.  or  less,  is  fed  with  oxygen 
instead   of   air.   so   that   the   mixed   water-gas   generated 
may   contain    but   little   nitrogen.     The   oxygen   may   be 
obtained  from  an  ordinary  cylinder  of  that  gas.  a  floating 
bell-holder  being  interposed  between  the  cylinder  and  the    i 
engine,  or  it  may  be  generated  by  causing  the  hot  gases    ' 
"from  the  producer  to  flow,  on  their  way  to  the  engine, 
round    vessels   containing    barium    peroxide,-  the    oxygen 
liberated  •  being    drawn    into    the    producer.     Instead    of 
barium   peroxide,   a   mixture   of  manganese   dioxide   and    | 
caustic  soda  may  be  employed,  and  in  this  case  part  of  the    ' 
steam  generated  in  the  vaporiser  of  the  producer  is  led    ( 
into  the  mixture. — H.  B. 

Carburetter  for  the  production  of  [air]  gas  for  lighting  or    ! 
heating.     Soc.  Le  Radiogaz.     Fr.  Pat,  363,057,  Feb.  7, 
1906. 

The  apparatus  consists  of  two  gasholders  and  a  carburetter.    | 
The  bell  of  the  first  gasholder  (which  serves  to  draw  in  air   I 
and   deliver  it   under  pressure  to  the  second   gasholder)    j 
is  caused   to  rise  by  a   hydraulic   piston,   working  in   an 
upright  cylinder  attached  to  the  bottom  of  the  bell  tank, 
and  fed  with  water  from  the  mains.     As  the  bell  rises,  it 
draws  in  air  through  a  pipe  fitted  with  a  non-return  valve  ; 
it  also  raises  a  vertical  rod,  fitted  with  catches  which  bear 
upon    a    weighted,    tipping-arm   device.     YY'hen    the    bell 
reaches  a  certain  point,  the  tipping  arm  is  thrown  over, 
thereby  shutting  off  the  water  supply  to  the  hydraulic 
piston.     The   air   in   the   holder,    now    under   a    pressure 
corresponding  to  the  weight  of  the  bell,  is  forced  through 
a  non-return  valve  into  the  second  holder  ;    and  when  the 


bell  reaches  a  certain  point  in  its  descent,  the  tipping 
arm  is  thrown  back,  thereby  reversing  the  valves,  and 
again  admitting  water  to  the  hydraulic  piston.  From 
the  second  holder  the  air  passes  through  the  carburetter, 
composed  of  a  vertical  casing  having  superposed  horizontal 
trays,  over  which  benzol  or  the  like  trickles.  The 
apparatus  works  automatically  in  accordance  with  the 
consumption  of  the  compressed  air. — H.  B. 


Ill— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,   PETROLEUM, 

AND  MINERAL  WAXES. 

{Continued  from  page  748.) 

Paraffin   wax;    Determination    of    the    solidification   point 

of .      T.    Fischer.      Z.    angew.    Chem.,    1906,    19, 

1323—1326. 

YVith  the  object  of  obtaining  concordant  results  the 
Yrerein  fiir  Mineralolindustrie  at  Halle  devised  the  so- 
called  Halle  method,  which  has  recently  been  modified  as 
follows  : — A  beaker  is  filled  to  the  brim  with  water,  and 
a  thermometer  suspended  so  that  its  bulb  is  completely 
immersed.  The  water  is  heated  about  5°  C.  or  6°  C.  above 
the  melting  point  of  the  paraffin,  and  a  piece  of  the  wax 
about  7  mm.  in  size  is  taken  from  the  middle  of  the  sample, 
and  placed  on  the  surface  of  the  water,  care  being  taken 
not  to  touch  it  with  the  fingers.  The  water  is  allowed  to 
cool  slowly,  and  a  note  taken  of  the  temperature  at  which 
an  opaque  film  forms  over  the  surface  of  the  drop  of 
paraffin.  The  author  finds  that  if  a  fragment  of  paraffin 
solidifying  at  about  58°  C.  be  placed  on  water  at  about 
63° — 64c  C,  a  film  begins  to  appear  at  the  edges  of  the 
oily  layer  at  about  59c  C.  and  at  about  58D  C.  the  filming 
is  complete,  i.e.,  when  the  determination  is  made  as  in 
the  original  method  in  a  space  protected  by  glass  plates 
on  all  sides.  In  the  later  modification,  however,  there  is 
frequently  a  complete  filming  over  of  the  paraffin  between 
59°  C.  and  61°  C.,  the  film  disappearing  again  in  a  few 
minutes.  This  is  due  to  the  influence  of  the  colder  air  of 
the  surrounding  room,  and  with  the  other  observations 
made,  affords  some  explanation  of  the  variation  in  the 
results  (not  infrequently  l-5:  C.  to  2~  C. )  recorded  by 
different  observers  for  the  same  sample.  Hence  the 
author  has  devised  the  following  combined  method 
with  which  such  great  differences  are  not  possible  :  — 
About  120  grms.  of  the  paraffin  wax  are  melted  and 
poured  into  a  flask  of  about  125  c.c.  capacity,  whii  h 
is  thus  filled  nearly  to  the  neck.  The  flask  is  then  closed 
with  a  cork  through  which  passes  a  thermometer  graduated 
in  J0  C.  and  is  placed  in  a  wooden  box  closed  with  a  lid 
in  which  is  an  opening  for  the  thermometer.  Periodical 
readings  of  the  time  and  of  the  thermometer  are  now 
taken,  and  it  will  be  found  that  the  times  between  equal 
intervals  of  temperature  increase  shortly  before  the 
solidification  point,  until  finally  the  thermometer  records 
the  same  temperature  for  at  least  10  minutes,  this  being 
taken  as  the  solidification  point  of  the  paraffin  wax.  Con- 
siderable differences  in  the  temperature  of  the  room  do 
not  materially  affect  the  results,  and  readings  agreeing 
within  jV  C.  can  be  obtained  in  duplicate  determinations. 
In  experiments  with  different  samples  of  paraffin  the  author 
obtained  by  this  method  results  from  1-1:  C.  to  2-4  C. 
lower  than  by  the  original  Halle  method,  the  differences 
increasing  with  the  rise  in  the  melting  points  of  the 
paraffins.  In  the  case  of  a  mixture  of  paraffin  waxes  d 
widely  divergent  solidification  points  (e.g..  60c  C,  53  I  '■■ 
and  44c  C.  respectively)  the  thermometer  does  not 
keep  constant  for  10  minutes,  but  the  author  poil 
out  that  such  a  mixture  is  useless  for  most  practical 
purposes,  and  can  hardly  be  regarded  as  a  commercial 
product  of  paraffin  wax  factories. — C.  A.  M. 

English  Patents. 

Gases  obtained  from  the  dry  distillation  or  gasification  of 

fuels  ;    Treatment  of .     H.    Koppers.   Essen-Ruhr, 

Germany.     Eng.   Pat.   16.386,  Aug.   11,   1905. 
The  crude  gas  is  cooled  to  about  40° — 45°  C,  whereby 
much  of  the  water  and  about  half  of  the  ammonia  are 
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used:     it    i-   next    i • . i  — « - .  1    through   u    fur   -  |. .  i . ■  t . . i-  ; 

then  heated,  by  using  u  ns  n  cooling  medium  in  the  en 
throne))    whirl]    tlu'    Imt    crmli'    gas    down  ;     .111, 1    lin 
ihbe  I   with  snl|ihnrii"  in  ill  I"  ri'inovi'  tin-  ri-ina in. i<  r  of 
iniinonia.      Ilwing   to  the  heating  of  tin1  ga 
ntering  tin-  siTnlilirr.  no  dilution  of  the  liquor,  due  to 
lensation    of    water,    occurs.      Tin*    ammoniacal    liquor 
ined  on  cooling  tlir  crude  gas  1*  treated   with  In 
1  distilling  column,  and  the  hot   ammonia   vapour  is  I.  I 
into  the  same  acid  serubber.     The  aeiii  in  the  -.-nil.'. 

...,ii    so     ('..   to   minimise  the  condensation   and 
I  ion.      The  waste  liquors  from  the  distillation  11  ppu 

I    into   the   atmosphere    by   spraying    them 
into  hot  chimney  gases.  —  H.  B. 

../    ammonia  :      Apparatus    for     making     . 

S.    II.    II.    Langlands   and    H.    O'Connor.     Kn. 
17,207,  Aug.  20,   1905.     VII.,   page  811. 

United  States  I'm snts. 

■at  us   /or   distilling .      E.    G.    Jewett, 

Bellingham,  Wash.     U.S.  Pat.  824,872,  duly  3,  1906. 

The  distillation  is  carried  on  in  vertical  cylindrical  retorts 
n   brickwork   with   a    furnace   between   each    pail 
rts.     The  wood  is  lowered  into  the   retorts  in  crates, 
ed    of   radial    bors   connected    by   annular   bars,    and 
ng     conical     bottoms.     Water-spraying     pipes 
.1  to  the  crates.— \V.  H.  C. 

Process  of   tanking .      H.    It.    Chute. 

U.S.   Pat.  824,906,  duly  :s.   1906.     XVII..  page  S24. 


IV.— COLOURING  MATTERS   AND 
DYESTUFFS. 

(Continued  from  page  To—) 

Aromatic  nitro  compounds  ;   Introduction  of  amino  groups 

into   the    nucleus    of .     I.    Meisenheinier    and    £. 

ig.     Ber.,  1906,  39.  2o33— 2.i42. 

The  compound  obtained  by  the  action  of  hydroxy  limine 
on  m-dinitrobenzene  in  alcoholic  alkali  hydroxide  so 
was  found  lo  consist  of  2.4-dinitroaniline  and  m-dinitro- 
•i-phenylenediamine.  The  latter  is  obtained  in  almost 
theoretical  quantity  by  dissolving  the  Bodium  salt  resulting 
from  the  above  reaction  in  a  small  amount  of  water,  and 
strongly  cooling  the  solution.  It  crystallises  from  alcohol 
in  orange-yellow  needles  melting  at  2.~>3 — 2.~>4  C.  Under 
similar  conditions  1.3.5-trinitrobenzene  yields  a  sodium 
salt,  which  when  acidified  forms  picramide  in  fairly  large 
quantity  together  with  some  trinitrophenylenediamine. 
From  these  results  it  is  inferred  that  m-dinitro  compounds 
are  not  reduced  by  means  of  hydroxylamine,  but  form 
ititution   products. — D.  B. 

Xitro   compounds  :     Reduction    of .    by    lin 

H.    Goldschmidt    and    E.    Sunde.     Z.    phvsik.    them.. 
1906,  56.  1—42. 

It  has  been  previously  shown  (Z.  physik.  Chem.,  1904' 
48.  43."i)  that  in  the  reduction  of  nitro  compounds  by 
stannous  chloride  and  hydrochloric  acid  or  by  stannous 
bromide  and  hydrobromic  acid,  if  the  concentration  of  the 
kept  constant,  the  reaction  is  one  of  the  second 
order.  If  the  concentration  of  the  acid  be  varied,  the 
reaction  velocity  alters  also,  and  approximately  in  pro- 
portion to  the  change  in  the  concentration  of  the  acid. 
Stannous  bromide  and  hydrobromic  acid  effect  the  reduc- 
tion of  a  nitro  compound  about  eight  times  as  rapidly 
as  stannous  chloride  and  hydrochloric  acid  of  the  same 
concentration.  The  results  previously  obtained  indicated 
that  the  reduction  is  effected  not  by  stannous  1011s.  as 
has  been  generally  accepted,  but  either  by  complex 
oompounds.  SnCl3H  or  SnBr3rT.  or  by  the  ions.  SnCl3' 
or  BnBr-,'.  Further  experiments  with  m-  and  o-nitro- 
phenol  and  m-nitrobenzaldehyde  have  confirmed  these 
results.  In  the  case  of  o-  and  •>nitrobenzenesulphonic 
acids  and  e-nitrobenzaldehyde,  also,  the  reaction  velocity 
increases  with  the  concentration  of  the  acid,  but  to  a  greater 


extent  than  in  n  trobenzaldi  h 

r -  not   w ith   tnrei  tannous  chloridi 

other  nitro  1  ompounde  do,   but   on] .    with  two,  anthranil 
being  formed  :  — 

C„H,.\n...  HO  -  III     <'„ll,     v        o-l  2H-,0. 

CH 

In   experiments   with    m-nitrobenzeneeulphonic   acid   and 
o-nitrooenzaldehyde,  it   was  found  thai   0   portion  of  tho 

bydrochlorii   1  could  l»-  replaced  by  sodium  chloride  01 

barium   chloride,    without    anj  1    on    the 

on   reloeity.     Tin-  fact     ......     be    found    useful    in 

practice  in  cases  «  here   1  1 ions. 

The  behaviour  of  metal  chlorides  as  substitutes  for  hydro- 
.  hi. in.-  a.-id  proics  thai  it  1-  not  the  comp  -  .und, 

H.  but  the  ion,  Sn( ';,',  which  is  the 
it.     It    is    pointed    out    that    thi 
oht ained  by  the  authors  confirm  t  tness  of  Hal 

view    that    the    reduction    of   nitro   compounds    in    acid 
solution   proceeds  according  to  the  scheme: — 


R.X02->K.Xu   -i; .XHUH-.-R.XH.,. 


\.  s, 


Azoxy  compounds.     A.  Angeli  and  G.  Marchetti.     Atti  R. 

\  1  1  I.    dei    Lin.  .-i     lioin.i.     I'.H'i.    15.    [5  .     t80     1--'. 
Chem.  Centr.,  1906,  2.  325—326. 

Aniline  and  nitrobenzene  on  treatment  with  metallic 
sodium  yield  a  compound,  of  the  probable  formula, 
CjH6N(OONa)N(Na)CgHs,  which  ignites  spontaneously 
in  the  air.  and  is  readily  hydrolysed  by  water,  a  notable 
quantity  of  azoxybenzene  being  among  the  de.  omposition 
products.  a-Naphthylamine  and  a-nitronaphthalene 
yield  n-azoxynaphthalenc  in  an  analogous  manner. 
Aniline  and  a-nitronaphthalene  on  the  one  hand,  and 
nitrobenzene  and  a-naphthylamine  on  the  other,  yield 
two  isomeric  compounds,  probably:  <',;Hr,X:X,:Oi('10H7 
and  C-.HsN(:O):NCi0H7.  The  condensation  of  amines 
with  nitro-derivatives  in  presence  of  sodium  thus  appears 
to  be  a  general  reaction.  The  following  cases  have  been 
examined  by  the  authors  : — 

( <  IH  )X  Ho  +  XI  )2C6H5  =  OH(N20)CgH6  +  H,.<  I  ; 
(( iHiXH2  +  Xu,(  KoH.  -  ( 1H1  X_,(  hi  IH+CjjH-,0; 
C6H5XH2  +  X02OC.,H5  =  C-jH6| X20)OH  +  C2H6G  ; 
C6HSXH2  +  X02C6H5  =  C6H3(X20)C6H5  +  H20. 

—A.  S. 


Azo  dyestuffs  ;    Decomposition   of In/  sodium  hudro- 

sulphite.     E.  Grandmougin.     Ber..  1906,39,2494—2497. 

The  decomposition  of  azo  dyestuffs  by  sodium  hydro- 
sulphite  (hyposulphite)  affords  a  ready  means  of  deter- 
mining their  constitution,  and  is.  in  many  .  ases,  superior 
to  the  well-known  method  with  stannous  chloride. 
The  aqueous  or  alcoholic  solution  of  the  dye-stuff 
is  heated  to  boiling,  and  decolorised  by  means  of 
a  concentrated  solution  of  sodium  hydrosulphite, 
the  reaction-products  being  subsequently  isolated  in  any 
suitable  manner.     A  boiling  3  solution  of  Orange  II. 

decolorised  with  sodium  hydrosulphite.  and  then  filtered, 
yielded,  on  cooling,  glistening  colourless  needles  of  free 
aminonaphthol,  the  yield  being  the  same  as  by  the  stannous 
chloride  process  (Ber..  1892,  25.  981).  Benzenea: 
naphthol  when  treated  in  alcoholic  solution  with  sodium 
hydrosulphite  yielded  aniline  and  amino-/3-naphthol. 
From  2-benzeneazo-a-naphthol.  treated  in  a  similar 
manner.  2-amino-l -naphthol  was  obtained.  The  latter 
was  converted  quantitatively  into  a  diacetyl  derivative 
(rn.pt.  lib"  C.)  by  boiling  for  from  1  to  2  hours  with  an 
equal  weight  of  fused  sodium  acetate  and  six  times  its 
weight  of  acetic  anhydride.  By  partial  saponification 
of  the  diacetyl  compound,  the  X-acctvl  derivative. 
C,,,H1,M>Hi.XH."CtX,H3.  is  produced,  rn.pt  128°— 129  C. 
This  substance  combines  with  diazonium  compounds,  but 
the  resulting  dyestuffs  are  of  no  technical  value.  o-Xitroso- 
|3-naphthol  yields  amino-jS-naphtholsulphonic  acid  on 
reduction  with  sodium  hydrosulphite.  whilst  azobenzene 
is  converted  almost  quantitatively  into  hvdrazobenzene. 

—A.  S. 
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Disazo  compounds  of  p-phenytencdiamine  ;    Fatty-aromatic 

i/tirid    with    heterocuclic    side    chains.     C.    Biilow 

and  F.  Busse.     Ber.,  1906,  39.  2459—2466. 

Piazotised  p-amino-acetanilide  may  be  readily  combined 
with  benzoylacetone  in  acetic  acid  solution  to  form  aeetyl- 
p-aininobenzene-azo- benzoylacetone 

CH3CO.XH.C6H4.X:X.CH(CO.CH3).CO.C6H3, 

rn.pt.  171  C,  which  crystallises  from  alcohol  in  golden 
yellow  needles,  and  is  sparingly  soluble  in  water.  -  On 
treating  this  substance  with  hydroxyiamine  a  practically 
quantitative  yield  of  the  corresponding  isoxazole  [aeetyl- 
p-aminobenzeneazo-4]  -  3  -  methyl  -  5  -  phenvlisoxazole  is 
obtained.  This  product,  ni.pt.  22SC  C,  crystallises  from 
alcohol  in  yellow  needles,  practically  insoluble  in  water. 
It  may  be  hydrolysed  with  dilute  caustic  soda,  and  then 
rediazotised.  The  diazo  compound  combines  with  aceto- 
acetic  ester  in  acetic  acid  solution  to  form  a  disazo  body, 
which  crystallises  from  alcohol  in  orange  needles  melting 
at  151=  C.  The  disazo  compound  is  converted  into 
3-rnethyl-5-phenylisoxazole[l-azo-benzene-azo-4].l-phenyl- 
3-methvl-o-pvrazalone, 

'   X:C(CHsk  X(CH3):X 

C6H5.X  .  CO    /  V(C6H5).0 

if  treated  with  phenylhydrazine  in  glacial  acetic  acid 
solution.  The  new  substance  is  insoluble  in  water,  but 
may  be  obtained  from  nitrobenzene  in  light  red  needles 
rn.pt.  205° — 206c  C.  The  same  product  is  obtained  by 
reversing  the  above  procedure  and  combining  [p-amino- 
benzene-azo-4].  1  -phenyl-3-methyl-o-pyrazolone  with  ben- 
zoylacetone, and  subsequently  treating  the  product  of 
the  reaction  with  hydroxyiamine. — H.  L. 

Trinitromcthane     and     triphenylmethane.     A.     Hantzsch. 
Ber.,   190(3.  39.  247S— 2486. 

The  author  attempted  to  prepare  hexanitroethane  by 
treating  the  silver  salt  of  nitroform  (X02)3CAg  with  iodine 
in  ethereal  solution,  but  obtained  instead  iodotrinitro- 
methane  (X02)3CI.  m.pt.  5S:  C.  This  substance  is 
formed  immediately  even  at  a  temperature  of  — 75  C. 
It  reacts  readily  with  silver  nitrite  to  form  tetra- 
nitromethane.  but  is  quite  indifferent  to  the  very  reactive 
silver  salt  of  nitroform.  The  author  points  out  that 
hexa-nitroethane  is  thus  evidently  a  substance  of  abnormal 
reactivity  or  instability,  and  is  probably  not  capable  of 
existence.  He  argues  from  analogy  that  Gomberg's  very 
reactive  "  triphenylmethyl."  which  is  dimolecular,  is 
probably  hexaphenylethane.  The  analogy  between  tri- 
nitro-  and  triphenylmethane  derivatives  is  supported 
bv  the  stabilitv  of  both  tetranitro-  and  tetraphenvlmethane. 

— H.  L. 

Dyestuff -ammonium    bases;     A    physiological   contribution 

to  the  question  of  the  constitution  of  .     H.  Fiihner. 

Ber.,  1906,  39.  2437—2438. 

JlETHYLATED-ammonium  compounds  in  general  show  a 
characteristic  physiological  curara  reaction.  This  reaction 
is  obtained  with  Methyl  Green,  but  not  with  Auramine, 
Malachite  Green,  Crystal  Violet,  and  Methylene  Blue. 
According  to  the  views  of  Hantzsch,  Auramine,  Malachite 
Green,  and  Crystal  Violet  in  the  free  state  are  pseudo-bases, 
whilst  Methyl  Green  and  Methylene  Blue  are  true  ammo- 
nium bases.  The  two  latter  substances  should  therefore 
behave  physiologically  as  other  methylated  ammomium  ! 
compounds.  Methylene  Blue  is  thus  anomalous  in  this  ' 
respect,  and  the  fact  is  regarded  by  the  author  as  a  support 
for  Kehrmann's  o-quinonoid  azthionium  formula  for  this 
dyestuff.     (See  this  J.,   1906,   173.)— H.  L. 

Methylene    Green.     E.     Grandmougin    and     E.    Walder. 
Z.   Farben.-Ind.,   1906,  5,  285—286. 

By  a  method  of  quantitative  reduction,  Gnehm  and  Walder 
(this  J.,  1906,  368)  have  recently  proved  that  Methylene 
Green,  which  is  prepared  by  the  action  of  nitrous  acid 
on  Methylene  Blue  (this  J.,  1887,  508)  is  a  nitro  compound. 
The  dyestuff  in  question  may  be  obtained,  as  Xoelting 
has  shown,  by  the  action  of  nitric  acid  on  a  sulphuric 
acid  solution  of  Methvlene  Blue.     The  authors  find  that 


it  may  also  lie  produced  by  the  action  of  nitric  acid  on  a 
solution  of  the  same  dyestuff  in  acetic  acid.  To  this  end, 
a  solution  of  Methylene  Blue  (32  grms. ).  free  from  zinc, 
in  acetic  acid  (150  grms.  of  a  4(1  per  cent,  solution),  to 
which  nitric  acid  ( 14-3  grms.  at  36  B.)  is  added,  is  heated 
to  from  Ml  to  S2  (.'..  at  which  temperature  the  reaction 
takes  place.  When  this  is  completed,  water  (200  c.c.  of 
hot.  followed  by  300  c.c.  of  cold)  is  added,  and  then 
common  salt  (50  grms.)  and  zinc  chloride  (25  grms.  of  a 
solution  at  403  B. ).  The  zinc  chloride  double  salt  thus 
obtained,  is  purified  by  reprecipitation  from  a  solution 
containing  hydrochloric  acid. 

The  presence  of  Methylene  Blue  in  admixture  with 
Methvlene  Green,  which  is  difficult  to  observe  with  the 
spectroscope,  may  be  detected  by  means  of  ammonia. 
This  reagent,  when  added  to  an  aqueous  solution  of  the 
former  dyestuff,  has  the  effect,  after  the  lapse  of  a  little 
time  of  rendering  its  colour  slightly  paler,  while  it  gradu- 
ally destroys  the  colour  of  a  solution  of  the  green  dye- 
stuff,  at  the  same  time  giving  a  brown  precipitate. — E.  Bi. 

Hydroxyiamine;     Decomposition    of    ,    in    pre 

of  hydroferrocyanic  acid.  Formation  of  crystallised 
ferrici/aiiogin-iioli:!  and  nitroprusside.  K.  A.  Hofmann 
and  H.  Arnoldi.     Ber.,  1906.  39.  2204—2208. 

Ox  boiling  an  aqueous  solution  containing  equal  weight! 
of  potassium  ferrocyanide  and  hydroxyiamine  hydro- 
chloride, ammonium  chloride  and  a  nitroprusside  an- 
formed,  nitrogen  and  hydrocyanic  acid  are  evolved,  and 
a  deep  blue  crystalline  powder  with  a  purple  lustre  is 
precipitated.  A  filtered  solution  of  30  grms.  of  hydro- 
xyiamine hydrochloride  was  mixed  with  a  solution  of 
30  grms.  of  potassium  ferrocyanide.  and  the  whole  heated 
on  the  water-bath  till  neither  ferri-  nor  ferrocyanide 
could  be  detected  in  a  portion  of  the  filtered  solution.  The 
solution  was  then  decanted  off,  and  the  residual  blue 
powder  washed  with  a  hot  15  per  cent,  solution  of  hydroxyi- 
amine hydrochloride,  and  afterwards  with  water. 
The  blue  compound  forms  microscopic  cubes  with  a  brilliant 
purple  lustre.  When  treated  with  a  strong  solution  of 
alkali  in  the  absence  of  air.  it  yields  ferric  hydroxide  and 
potassium  ferrocyanide.  It  is  not  acted  upon  by  boiling 
potassium  nitrite  solution,  nor  by  ferric  chloride  solution. 
It  is  not  dissolved  by  water,  dilute  mineral  acids,  oxalic 
acid,  acetic  acid,  or  a  solution  of  Rochelle  salt  ;  it  is 
attacked  slowly  by  4  per  cent,  ammonia  solution  at  the 
ordinary  temperature,  with  formation  of  ferric  hydroxide. 
but  is  not  acted  upon  by  hydrogen  sulphide.  It  thus 
corresponds  with  respect  to  properties  and  colour  with 
Williamson's  violet  (this  J.,  1905,  1221),  and  it  must 
therefore  be  regarded  as  a  ferric-ammonium  ferrocyanide 
of  the  following  constitution  : — 

XH4(FeCy6)  :  Fe'"2(FeCy6)XH4. 
The  compound  is  quite  anhydrous,  and  this  affords 
another  objection  against  the  view  that  the  intense  colour 
of  the  blue  iron-cyanogen  compounds  is  due  to  the  presence 
of  combined  water.  The  true  cause  of  the  colour  is  the 
simultaneous  presence  of  ferric  and  ferrous  iron  in  the 
molecule  (see  this  J..  1905,  1221).  The  new  violet  com- 
pound can  be  obtained  perfectly  pure  in  a  crystallised 
condition,  whereas  Williamson's  violet  is  amorphous,  and 
usually  impure.  The  same  violet  compound  is  obtained 
if  ferricyanide  be  used  instead  of  ferrocyanide,  indicating 
that  the  ferrocyanide  is  in  the  first  place  oxidised  by  the 
hydroxyiamine.  In  (he  reaction,  one-half  of  the  ferro- 
cyanide is  converted  into  the  violet  compound,  and  the 
other  half  into  nitroprusside  :  the  quantity  of  hydro- 
cvanic  acid  evolved  is  equivalent  to  one-fourth  of  the 
ferrocyanide  used.     (See  also  this  J.,  1904,  1209.)— A.  S. 

Exolish  Patent. 

Dyestuff;     Manufacture   of  a   black [from    coal  or 

lignite],  with  by-products,  including  a  tanning  agent  or 
a  second  black  dyestuff.  D.  Lerman.  B.  B.  D.  Schwartz, 
and  P.  Pikos,  Pozega,  Hungarv.  Eng.  Pat.  3107, 
Feb.  8,  1906. 

Coal  or  lignite  is  pulverised,  and  heated  to  90= — 110°  C.  in 
an  open  vessel  or  under  pressure,  with  0-5  to  15  per  ceat. 
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/OH(l) 


/ 


OH(S) 


an  aqueous  solution  of  an  alkali  hydroxide  .>r  carbon  it.- 
Other  "solvent,"   varying  according  to  the  mil 
ic  material  used  ;   heating  is  continued  till  the  bitnn 
initituents   arc   dissolved   and    the   residue 
at  latter  ii  separated,  washed,  and  distilled,  the  distillate 
insisting  "I   gases,  which   may  he  used  for  illuminating 
of    tar   ami    other   oils  ;     the    residue, 
lien  pulverised,  is  said  to  he  a  valuable  blm  I,    l> 
I,,-  aqueous  solution  of   bituminous  substances   is   pre- 
pitated    by  addition  of    acid,   the    precipitate    bein 
doe  as  a  tanning  material,  it  ia  stated;   the  precipitate 
ay,  however,  be  converted  Into  a  black  dyestufl  similai 
that  iir>t  obtained  by  distillation,  as  above.— T.  !•'.  B. 

UNITED  States  Patents. 

Ortho-oxyazo .     K.     Schirinachet 

i  -  hinidt,  Assignors  to  Farkwerke  vorm.  Meister, 
Lucius,  unil  Briining,  Hochst  on  the  Maine.  Germany. 
I    S    Pat.  826,279,  July  IT.  1900. 

DjGer.  Pat.  167,333  of  1905  ;  this  J..  1906,  471.— T.F.B. 


.    Ortho-oxymonoazo .     K.  Schirmacher  and 

-  imidt,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  the  Maine,  Germany. 
1    -    Pat.  826,280,  July  17.  1906. 

he  o-hydroxyazo  dyestufl,  having  as  a  sodium  salt  the 
Uowing  formula,  is  claimed  : — 

-OH(l) 


C,Hs-.\  =  N-(2)-CI0H3<;. "^.    3 

W)  \|o33Xa(t.). 

s  aqueous  solution  is  bluish-red,  becoming  bluish-violet 
i  addition  of  sodium  carbonate.  It  dves  wool  red  from 
■id  baths,  and  chromed  wool  blue.  (See  also  Ger.  Pat. 
i7.333  of  1905;   this  J.,  1906.  471.)— T.  F.  15. 

yc  stuff  ;    Ortho-oxymonoazo  .      F.  Schmidt  and   K. 

Schirmacher.  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  the  Maine.  Germany. 
D.S    Pats.  826,281  and  820.282.  July  17,  1906. 

he  dyestufl  claimed  is  analogous  with  that  described  in 
,8.  Pat.  826.280  (see  preceding  abstract),  the  chlorine 
i  the  latter  being  replaced  by  the  methyl  group.  It 
yes  wool  blue-red  from  acid  baths,  the  dyeings  of  the 
ironic  lake  being  blue. — T.  F.  B. 

titarinsulphonic  acid  and  process  of  making  same. 
M.  Iljinskij,  Crefeld,  Assignor  to  R.  Wedekind  und  Co., 
Uerdingen,  Germany.  U.S.  Pat.  820,509,  July  17. 
1806. 

new  alizarinmonosul phonic  acid  is  obtained  by  the 
,'tion  of  fuming  sulphuric  acid  on  alizarin  in  presence  of 
lercurv.  Its  potassium  salt,  which  is  carmine-coloured, 
ives  a  deep  red  solution  in  potassium  chloride  solution, 
■Inch  gelatinises  on  cooling.  Its  aqueous  solution  gives  a 
■loration  on  addition  of  copper  sulphate. — T.  F.  B. 

Inthraflacindisul  phonic  acid  and  process  of  making  same. 
M.  Iljinskij.  Crefeld.  Assignor  to  R.  Wedekind  and  Co., 
Derdingen,  Germany.  U.S.  Pat.  826,510,  July  17. 
1906. 

iNTHrafla\ tn,  when  treated  with  fuming  sulphuric  acid 
ace  of  mercury,  is  converted  into  a  new  disulphonie 
a  Inch     forms     yellow-     microscopical     rectan 
not  pointed;    it  is  soluble  in  hot  water,  gn 

ad  solution,   which  is  converted  to  deep   red-brown    on 

ddition  of  copper  sulphate. — T.  F.  B. 


French  Patent. 

hganic  or  inorganic  compounds  ;  Process  for  the  reduction 

of  .     S.   Kapff.     Fr.   Pat.   362,985,   Feb.   3,   1900. 
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K\i:i  CSH    r 

Waterproofing  composition,  applicabli  also  a  ■'■  for 

pigments.     T.  1-  Leishman.     ISng.  Pat,  4.",:!:!,  I'd..  24. 
1906.     Mil/,'.,  page  $21. 

Dyed  or  naturally  coloured  mat*  rial  :   /.'•  moval  of  colouring 

matter   from .     J.    Y.    Johnson,    London.     From 

Badische   Anilin   und    Soda    Fabrik,   Ludwigshafen    on 

Khun-.  Germany.      l-'.iu.    l'at.    12.517.    M.iv    2! I.    linpii. 

The  alkali  salts  of  formaldchydc-sulphoxylic  acid,  either 
alone,  or  in  conjunction  with  formaldehyde-bisulphites, 
possess  only  feeble  re  lucing  properties  in  neutral  solution, 
even  when  boiling;  in  acid  solutions,  however,  the  reducing 
properties  are  much  increased,  hut  decomposition  also 
occurs,  with  precipitation  of  sulphur  in  the  tihre.  This 
objection  is  not  apparent,  if  the  sparingly  soluble  b 
-ilt  of  formaldehyde-sulphoxylic  acid  (described  in 
.cond  Addition  to  Fr.  l'at.  350,607  of  1905;  this 
J.,  1005,  1299  and  1300)  is  used  in  acid  solution, 
no  decomposition  taking  place;  acetic  acid, 
sulphuric  acid,  and  especially  formic  acid,  may  be  used. 
The  discharging  bath  may  contain,  for  example,  three 
parts  of  the  basic  zinc  salt,  and  three  t..  five  |.irts  of 
formic  acid  to  every  lllll  parts  of  the  material  to  be  treated  ; 
the  materials  are  heated  slowly  to  boiling,  and  boiled  for 
about  In  minutes,  or  until  a  portion  of  the  hath  does  not 
reduce  Indigo  Carmine  solution. — T.  F.  B. 

Oiling  of  cotton  and  other  vegetable  fibri  s  :   Process  for  the 

.     J.  C.  Fell.  London.     From  E.  Kornddrfer,  Asch, 

Bohemia.     Eng.  Pat.  13.580,  July  1,  l!Mi5. 

The  persistent  emulsions  obtained  from  vegetable  or 
animal  fat  with  mineral  oils  and  ammonia,  do  not  appre- 
ciably improve  the  appearance  of  cotton  yarn,  especially 
that  dyed  with  sulphide  blacks;  excellent  results  are 
stated  to  be  obtained,  however,  by  the  addition  of  alkaline- 
earth  salts,  preferably  chlorides,  to  the  emulsions.  100 
kilos,  of  cotton  yarn  dyed  with  a  sulphide  black  are  passed 
for  half  an  hour  through  a  hot  bath  containing  1000  grins. 
of  80  per  cent.  Turkey  red  oil,  800  grms.  of  olive  oil 
or  cocoa-nut  fat.  S00  grms.  of  "  best  relined  "  paraffin 
oil,  200  grms.  of  ammonia  (sp.  jr.,  0*91)  and  7i"i  grms 
of  crystallised  magnesium  chloride  ;  the  liquid  is 
removed  from  the  material  without  rinsing  ;  in  the 
case  of  other  black  dyestuffs,  the  emulsion  of  oil  as 
above  is  added  to  the  dyebath. — T.  F.  B. 

Drying  yarn  or  other  textile  materials  in  hanks  ;   Machines 

for .     A.    X.    Marr.    Thorner.    Yorks.     Eng.    Pat. 

15.133,  July  24,  1905. 

The  machine  consists  of  a  drying  chamber  open  at  both 
ends,  and  provided  with  a  perforated  floor  and  ceiling, 
which  communicate  with  air  spaces  above  and  below 
the  drying  chamber;  circulating  air  space-,  arranged  at 
either  end  of  the  drying  chamber,  are  divided  into  two 
sections,  one  of  which  contains  a  suitable  apparatus  for 
heating  the  air.  and  both  of  which  contain  a  fan  or  fans 
for  circulating  the  air  through  the  air  space-,  and  thence, 
through  the  perforations,  to  the  hanks  of  yarn,  which  are 
carried  on  a  travelling  web  within  the  drying  chamber. 
It  is  stated  that  the  drying  is  performed  quite  evenly  bv 
this  machine.— T.  F.  B" 

United  .States  Patent. 

Printing    indigo    colouring    matter ;     Process    of    . 

H.  S.  A.  Holt  and  K.  Reinking.  Assignors  to  Badische 
Anilin  und  Soda  Fabrik.  Ludwigshsien  on  Rhine, 
Germany.    U.S.  Pat.  826,428,  July  17.  1906. 

>EE  Eng.  Pat.  0405  of  1905  ;    this  J..  1905,  543.—  T.F.B. 
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French  Patents. 

Cuprammonium    solutions   [for    manufacture   of   artificial 

sill:]:     Purification    of .     A.    Lecoeur.     Fr.    Pat. 

362.9S6,  Feb.  3,  1906. 
The  ammoniacal  solution  of  enpric  hydroxide  is  subjected 
to  dialysis  to  deprive  it  of  crvstallisable  salts,  such  as 
sodium  chloride  and  potassium  sulphate,  the  presence 
of  which  is  stated  to  induce  decomposition  of  the  cupram- 
monium at  ordinary  temperatures  ;  whereas,  when  thus 
purified,  the  solution  is  said  to  be  stable,  and  in  suitable 
condition  to  dissolve  cellulose  to  a  viscid  solution,  appro- 
priate to  the  manufacture  of  artificial  silk. — E.  S. 

Dyeing     with     sulphide    due  stuffs ;     Process    for 

Farbenfabr.  vorni.  F.  Baver  und  Co.     Fr.  Pat.  363,028, 
Feb.    6,    1906.     Under   Int.    Conv.,   March   30,    1905. 

These  dyestuffs  are  dyed  with  the  addition  of  various 
organic  acids,  which  have  reducing  properties.  The 
acids  increase  the  affinity  of  the  dyestuffs  for  the  fibre,  and 
also  prevent  any  action  of  the  sulphur  compounds  on 
animal  fibres,  so  that  the  dyestuffs  can  be  used  for  dyeing 
solid  shades  on  half-silk,  half-wool,  or  other  mixed  fabrics. 
Example. — 1-6  kilos,  of  Katigen  Black  T.  G.  extra  are 
dissolved  in  a  solution  of  2-4  kilos,  of  crystallised  sodium 
sulphide  in  water.  This  solution  is  made  up  to  200  litres 
with  water,  and  4  kilos,  of  salt,  a  solution  of  600  grms. 
of  calcined  sodium  carbonate,  and  1-2  kilos,  of  commercial 
lactic  acid  are  added.  10  kilos,  of  half-wool  are  placed 
in  this  solution,  heated  to  60"  CL,  and  dyed  for  one  hour 
at  this  temperature.  After  dyeing,  the  materia!  is  rinsed 
with  water,  and  then  with  dilute  acetic  acid.  The  wool 
can  be  dyed  to  shade  by  topping  in  a  fresh  bath  with 
an  acid  dyestuff. — A.  B.  S. 

Organic  or  inorganic  compounds  ;  Process  for  the  reduction 

of  .     S.   Kaptf.     Fr.   Pat.   362,985,   Feb.   3,    1906. 

VII.,  page  811. 
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(Continued  from  page  757.) 

United  States  Patent. 

Tl  all-coverings  ;   Machine  for  printing  decorative  materials 

and .     E.  C.  Baeck  and  R.  R.  Bertelli.  New  Vork. 

Assignors  to  Baeck  Wall  Paper  Co..  Xew  York.      U.S. 
Pat.  825.693,  July  10,  1906. 

A  continuous  web  or  strip  of  the  material  is  gxiided  by 
rollers  over  and  around  an  impression-cylinder,  and  means 
are  provided  for  applying  to  the  material  a  background 
of  any  desired  character.  The  printing-roller  is  of  rela- 
tively liirL'e  Bize,  and  contains  a  complete  continuous 
design  suitable  for  so  much  of  the  wall  of  a  room  as  is  to 
be  covered  with  single  lengths  of  material.  A  device  is 
provided  for  applying  colouring  material  to  the  printing- 
roller,  and  a  belt  and  graduated  pulleys  for  driving  the 
impression-cylinder  and  printing-roller  in  unison  at 
the  same  surface  speed. — B.  X. 


French  Patent. 


Wood    dyeing ;     Process    of 

Pat.  3<i2.997.  Feb. 


Fr. 


M.     Giiinhut. 
1906. 

The  wood  is  first  steamed  in  order  to  remove  albuminous 
matters,  and  is  then  impregnated  with  chemical  products 
in  order  to  produce  the  colour  desired.  The  colours  are 
obtained  by  impregnating  the  wood  with  two  or  more 
chemicals  in  turn,  the  chemicals  employed  reacting  on  one 
another  inside  the  wood,  and  so  producing  a  very  intimate 
dyeing  effect — e.g.,  to  produce  a  reddish- brown."  the  wood 
is  first  impregnated  with  a  solution  of  potassium  thio- 
cyanate  (sulphocyanide)  and  then,  six  hours  later,  with  a 
solution  of  ferric  chloride. — A.  B.  S. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AN 
NON-METALLIC    ELEMENTS. 

{Continued  from  page  760.) 

Ozone  and  nitric  oxide  ;    Thermic  formation  of  — 
moling  gases.     F.   Fischer  and  H.  Marx.     Ber.,  19 
39.  2557—2566. 

The  formation  of  ozone  at  high  temperatures  in  air 
oxygen  can  be  shown  without  sudden  cooling  (see  th 
J.,  1906.  314),  if  the  stream  of  air  be  blown  away  fro 
the  high-temperature  space  with  sufficient  velocity.  ] 
this  way  the  authors  find  that  ozone,  hydrogen  peroxid 
and  nitric  oxide  are  all  formed  in  the  hydrogen  Hair. 
and  that  with  the  Xc-rnst  filament  the  product  varies  wi', 
the  speed  of  the  current  of  air.  nitric  oxide  being  formed  at 
low,  and  ozone  at  a  high  speed.  By  regulating  the  speed, 
may  be  possible  to  form  nitrogen  oxides,  and  ozone  i 
such  proportions  that  the  final  product,  after  reactiD 
with  water,  may  be  entirely  nitric  acid. — J.  T.  D. 

Hydr iodic  acid  ;  Sapid  method  for  the  preparation  of  - 
F.  Boudroux.     Bull.  Soc.  Chim.,  1906,  35,  493—494. 

Sulphur  dioxide  reacts  with  iodine  dissolved  in  bariu 
iodide  solution,  yielding  hydriodic  acid  and  insolub 
barium  sulphate.  Working  details  for  the  preparatic 
of  the  acid  are  given.  50  grms  of  iodine  are  slowly  adde 
to  60  grms.  of  barium  peroxide  suspended  in  100  c.c.  i 
warm  water.  The  clear  liquid  is  separated,  and  furth 
50  grms.  of  iodine  are  dissolved  in  it.  Then  a  currei 
of  sulphur  dioxide  is  passed  through  the  solution  unt 
colourless.  After  filtering,  acid  of  about  35  per  cen 
strength,  containing  only  traces  of  sulphuric  acid, 
obtained,  and  this  may  be  concentrated  by  distillatio 
140  grms.  of  the  hydrate  boiling  at  127"  C.  were  obtain* 
by  the  author  in  three  hours. — F.  Sodn. 

Alkaline-earth  halogenatcs  ;  Solubility  of .  /.  Bariu 

halogenates.     M.  Trautz  and  A.  Anschiitz.     Z.  physi 
Chem.,  1906,  56,  236—242. 

The  results  obtained  are  given  in  the  following  table,  tl 
figures  referring  to  the  percentage  of  anhydrous  salt 
the  saturated  solution,   although  in  all    three  cases  tl 
solid  phase  consisted  of  a  mono-hydrated  salt. 


Salt. 

Temperature. 
"C. 

Barium 

Barium 

Bariut 

chlorate. 

bromate. 

iodate 

(    -2-479 +  0-004 

15-28 



Eutectic  point   ]   -0-034  +  0.002 

— 

0-280 

— 

(    -  0-046  +  0-002 

— 

— 

0-008 

0-0     

16-90 

0-286 

— 

10-0     

21-23 

0-439 

0-014 

20-0     

25-26 

0-652 

0-022 

25-0    

27-53 

0-788 

0-028 

30-0     

29-43 

0-95 

[0*031 

40-0     

33-16 

1-31 

0-041 

50-0     

36-69 

1-72 

0-056 

60-0     

40-05 

2-271 

0074 

70-0     

43-04 

2-922 

0-093 

80-0     

45-90 

3-521 

n-115 

90-0     

48-70 

4-26 

0-111 

98-7     

— 

5-256 

— 

99-1     

51-17 

— 

— 

i     100-0    



— 

0-197 

Boiling  point   ]     100-39 

— 

5-39 

— 

1    105-0    

52-67 

" 

_ 

—A.  S. 

Substanc<  .,■  snlubh  with  difficult)/  ;   Studies  of  the  solubili 

of .      //.   Solubility  of  sitter  chloride.  bro>n 

thiocyanate  at  100"  C.     W.  Bottger.     Z.  phvsik.  Chen; 
1906".  56,  83—94. 

The  solubilities  were  calculated  from  conductivity  detc 
minations  made  with  the  solutions  contained  in  a  bon 
lined   with   platinum.     The  results,   together   with  soi 
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"mmv    obtained  at   20    C.   by   Kohlrausoh,  and    by 
uthor.  are  given  in  the  following  table:  — 


Bait. 


Qrm.-eqalvalentg  1 .  r  litre, 
at  100'  C.  at  20°  C. 


chloride   . . . 
thlocyanate 

bromide  .. . 


163  x  in-» 

20  x  l(>-« 


IOC.  x  10-« 
x  II.-" 

0-54  x  1U-" 


e  results  show  that  the  washing  of  precipitates  of  silver 
loride  with  h>>t  water  in  quantitative  analysis  is  nol  free 
m  nsk.  One  litre  of  the  solution  saturated  al  100  ('. 
ntains  0-0218  grin,  of  silver  chloride,  so  that  the  loss  on 

shine  mav  be  somewhat  considerable,  especially  if,  as 
iquentlv  happens,  unnecessarily  large  quantities  of 
lining  « ater  are  used.  —  A.  S. 

•Iphur  ;    Ionization  of .   and  the  complex   ions  of 

mercury.    I.Knox.    Z.  Elektrochem,  1906,  12.  477 — 4S1. 

>th    rod    and    black    mercuric   sulphide   are   soluble   in 

ilium  sulphide  solution,  the  amounts  dissolved  increasing 

urn  0-008  to  0-7*3  for  the  red.  and  from  0-011    to    0-856 

r  the  black   modification,  as  the  concentration  of  the 

ilium  sulphide  increases  from  0-10  to  1-52  (all  expressed 

molecules   per  litre).     The   solubility   is  due   to 

e  formation  of  a  complex  anion,  which,  from  the  rate 

inerease   of  solubility,  as   sodium   hydroxide   is  added 

the  sulphide  solution,  and  also  from  measurements  of 

M.K..  the  author  concludes  to  be  HgS2",  arising  from 

e  electrolytic  dissociation  of  Xa.,Hs;S.,. 

At  the  end  of  the  paper  are  calculated  the  concentrations 

S"  and  other  characteristic    ions    in  solutions  used  for 

e   precipitation    of   sulphides    (all    containing    a    gram- 

oleoule    in    the    litre,    save    the    solutions   of    hydrogen 

ilphide).     The  results  are  tabulated   below  : —  ' 


Detection   of by   meant  of  (ttrameihyldi- 

p.diaminodipheni/lmethane.     F.    Fischer  and    H.    M 
XXIII.,  pace   829. 

Sicilian  ndphur.    Chem.  and  Drug.,  Am:.  1,  1900.    |  I 
Tbbri  has  been  muoh  agitation  among  the    produoern 

of  Sicilian  sulphur  on  ac in  of  the  combination   known 

a-   the   "  Conaorzio   Obligal The   Ian     instituting 

the  "  Consorzio  "  has  now  pa  sed  the  Italian   Parliament, 
and  from   August    I   the   industry  will    be    placed    on    a 
new   footing.     The  chief   provisions  of   this    Bill   an 
follows  :  — 

1.  All    the    sulphur-producers    arc    constituted    into    a 
body  for  twelve  years. 

2.  The  crude  sulphur  will  he  -old  exclusively  for  account 
and  in  the  interests  of  its  membei 

3.  Refining,  grinding,   tnd  shipping  of  sulphur  are  free. 

4.  The    exportation    of   crude    sulphur    for    Europe   is 
open  to  all. 

.">.  The  Anglo-Sicilian  Sulphur  Co.  may  for  the  stock  it 
will  hold  on  August  1.  either  join  the' Trust  or  sell  it- 
stock  to  it  at  59  lire  per  ton  of  1.000  kilos.,  f.o.h..  paj 
by  debentures  at  par.  bearing  :h>.~>  per  cent,  per  annum 
interest,  free  of  present  or  future  taxes,  and  redeemable 
within  twelve  years  by  yearly  drawings.  The  capital 
and  interest  are  guaranteed  by  the  Government,  and  it 
is  said  the  Anglo-Sicilian  Co.  has  preferred  to  sell. 

6.  The  Trust  has  the  right  to  limit  production,  and  will 
be  controlled   by  the  following  organisation: — 

(n)  A    committee    of    fifty    members,    elected    by    the 

producers. 
(6)  A   board   of  nine   members,   named   in    part    by   the 

Minister  of  Commerce,  the  Banco  di  Sicilia,  and  the 

Chambers  of  Commerce  of  the  Sicilian   provinces 

in  which  the  mines  are  situated, 
(r)  A  general  manager  named  by  the  Government. 

7.  The  law  provides  (a)   for  the  institution  of  public 


Solution. 




.Ms      

>H.    ,S      

II,  Hs 

at.  r  saturated  with  H  .s    

lHi'^H  :<> ...  saturated  withH.S 
(lHi-1.  saturated  with  H  ,S    . . .". . 


HS' 


H.,S 


OH' 


0-09 

3-6  x  10-5 
3-0  X  10-« 
1-6x10-' 
1-2  x  10-1' 
0-6  X10-'8 
1-1  x  10-" 


0-91 

1-0 

1-0  (about) 

"•95  x  10-* 
2-0  x  10"« 
0-91  xl0-« 


1-8  x  10-' 

3-tl  x  10-* 

S-OxlO"3 

0-07 

0-1 

0-1 

0-1 


1-3  xlo-i* 
3-3  X10-" 
5-0  x  lll-"> 
0-7  xl0-» 
0-95  x  10"* 
4-0x10-* 
1-0 


0-91 

:M1  x  10-* 
2-5  x  HI--. 
1-7  x  lu-» 
1-8  x  10-1" 
3-0  x  10-" 
12-0  X  10-" 


The  low  concentration  of  S"  ions  in  solutions  of 
vdrogen  sulphide  is  rematkable,  in  view  of  the  cotu- 
leteness  of  the  precipitation  of  metallic  sulphides  by 
tese  solutions. — J.  T.  D. 

ulphur  :      Vapour    pressure    of .     W.     Matthies, 

Physik.     Zeits.,     190C,    7,    395—397.     Chem.     Centr., 
1900,  2.  2n4. 

he  author  determined  the  vapour  pressure  of  sulphur 
'  temperatures  below  its  boiling  point.  The  temperatures 
ere  measured  by  a  thermo-couple,  graduated  at  the 
rdinary  temperature,  at  100'  C,  and  at  the  boiling  point 
f  sulphur  (444-o:)  C.  at  7<H>  mm.  pressure).  The  values 
mud  by  the  author  were  as  follows  : — 


Pressure. 


Temperature. 


Pressure.  Temperature. 


mm. 
1-35 

I 
5-54 

s-4a 


mm. 

20-5 

53-5 

133-0 

250-1 


265-0 
306-5 
352-5 
379-4 


—A.  S. 

"•itroprussides :     Reaction     of    sulphides    on    .     F. 

Virgili.     XXIII..  page  S28. 

lydrorylamine  ;    Decomposition    of in  presence  of 

uydrojerrocyanic  acid.  Formation  of  crystallised 
Icmcynnogen-tioht  and  nitroprusside.  K.  A.  Hofmann 
and  H.  Arnoldi.     IV.,  page  806. 


warehouses  in  the  sulphur  ports  ;  (6)  that  the  Banco  di 
Sicilia  may  advance  up  to  ten  millions  lire  on  their 
warrants  ;  (r|  for  creating  a  mining  bank  with  four 
million  lire  capital,  with  the  object  of  assisting  small 
producers. 

s.  The  law  reduces  railway  freights,  and  exempts  from 
taxes  the  production  of  sulphur  and  all  the  industries 
in  which  the  national  sulphur  forms  a  principal  element. 
This  exemption,  it  is  expected,  will  benefit  the  sulphur 
industry  considerably. 

Government  intervention  in  the  sulphur  industry  had 
become  a  necessity,  as  the  American  competition  from 
the  Louisiana  sulphur  mines  had  made  itself  felt  even  in 
the  European  markets,  din-  Sicilian  producers,  however, 
may  now  lose  their  best  market — the  United  States — as 
Mr.  Frasch.  the  agent  of  the  Louisiana  mine-,  insisted. 
when  negotiations  took  place  at  Rome,  on  reserving  the 
whole  of  the  American  market  for  the  home  product. 
The  magnitude  of  this  loss  may  be  gathered  from  the  fact 
that  the  American  consumption  of  sulphur  last  year 
amounted  to  over  600,000  tons,  of  which  Sicily  supplied 
70,000  tons.  As  the  American  output  grew,  the  imports 
from  Sicily  gradually  declined.  In  1902,  1 7".<X»0  tons 
were  taken  from  Sicily  by  the  United  States,  so  that  there 
has  been  a  loss  of  100,000  tons  in  three  years.  Two  years 
ago  Italy  and  Sicily  produced  96  per  cent,  of  the  world's 
output  of  sulphur,  but  the  pendulum  is  now  swinging 
the  other  way.  One  of  the  features  of  the  new  Italian 
law  is  the  limiting  of  production  if  necessary.  In  May  last 
the  stocks  in  Sicilv  amounted  to  424.840  tons,  compared 
with  313,625  tons' in   1 


sio 


Cl.   VII.— ACIDS.  ALKALIS.  &  SALTS,  &  NON-METALLIC  ELEMENTS. 


[Aug.  31,  1906. 


Barium    carbonate.     U.S.  Customs    Circular.     Oil,  Paint, 
and  Drug  Rep.,  Aug.  0.  1900.     [T.R.] 

The  decision  of  the  Board  of  United  States  General 
Appraisers  (T.D.  23,364)  of  Nov.  16.  1901.  holding  that 
precipitated  barium  carbonate  was  dutiable  at  the  rate 
of  25  per  cent,  ad  valorem  as  a  chemical  compound,  under 
the  provisions  of  paragraph  3  of  the  Act  of  July  24, 
1897.  was  reversed  by  a  decision  of  the  United  States 
Circuit  Court  for  the  Southern  District  of  New  York,  in 
the  case  of  Gabriel  &  Schall  v.  United  States  (T.D.  24.331). 
which  held  that  said  article  was  free  of  duty  under  the 
provisions  of  paragraph  489  of  said  Act,  for  "  baryta  ; 
carbonate  of,  or  witherite."  The  department  is  now  of 
the  opinion  that  "  witherite "  being  a  narrower  and 
more  particular  term  than  "  carbonate  of  baryta,"  and 
being  included  therein,  the  inclusion  of  the  words  "  or 
witherite  "  in  said  paragraph  would  be  superfluous  and 
without  meaning,  unless  the  same  be  interpreted  to  limit 
the  barium  carbonate  therein  provided  for  to  the  form 
thereof  known  as  witherite. 

Duty  is,  therefore,  to  be  assessed  upon  precipitated 
barium  carbonate  at  the  rate  of  25  per  cent,  ad  valorem 
under  paragraph  3  of  the  Act  of  July  24.   1S97. 

This  ruling  will  applv  onlv  to  merchandise  exported 
after  July  26,  1906. 

Carbon  dioxide  ;    Production  oj ,  in  the  United  States. 

Oil,   Paint,  and  Drug  Rep.,  Aug.   6,   1906.     [T.R.] 

There  are  now  about  40  factories  producing  liquefied 
carbon  dioxide  in  the  United  States,  the  annual  output 
amounting  to  about  30,000,000  lb. 

Although  carbon  dioxide  occurs  in  almost  every  natural 
water,  it  is  rarely  present  in  quantities  sufficient  for 
commercial  purposes.  It  is  only  at  Saratoga  Springs.  New 
York,  that  practical  use  is  made  of  it  in  the  United  States 
in  the  production  of  liquefied  acid.  To  meet  the  increasing 
demand,  over  40  wells,  generally  6  ins.  in  diameter  and 
ranging  from  30  to  360  ft.  in  depth,  have  been  drilled 
to  secure  the  carbon  dioxide  gas,  the  total  yield  of  which 
is  estimated  at  about  '20,000  lb.  per  day.  It  is  reported 
that  a  considerable  proportion  of  the  "20,000  lb.  is  obtained 
from  the  drift  into  which  it  has  passed  from  the  under- 
lying rocks,  only  about  half  of  which  is  recovered.  The 
largest  producers,  therefore,  are  said  to  be  the  relatively 
shallow  wells,  30  to  100  ft.  in  depth,  of  which  many  have 
been  drilled  south  of  the  town.  Of  the  rock  wells,  those 
south  of  the  town  yield  the  most  gas,  at  depths  from  150  to 
600  ft.  The  rock  gas,  if  found  at  all  in  commercial  quan- 
tities, is  generally  encountered  at  the  junction  of  the 
argillaceous  Utica  shale  just  over  the  Trenton  limestone. 
Many  wells  have  been  drilled  which  have  proved  non- 
producing. 

Compression  of  the  gas. — From  the  wells  the  water  and 
associated  gas  are  piped  to  a  separator,  a  large  tank 
equipped  with  a  2-ft.  trap  at  the  bottom,  from  which  the 
water  escapes,  and  with  a  pipe  at  the  top  leading  to  the 
gasometer  into  which  the  gas  discharges.  From  the 
gasometer  the  gas  is  drawn  through  calcium  chloride 
driers  to  remove  the  moisture,  after  which  it  passes  to 
the  compressor,  working  generally  in  three  stages,  at, 
approximately,  60,  300,  and  1000  lb.  After  cooling, 
fixed  weights  of  the  liquid  are  admitted  into  cylinders  for 
shipment. 


The  cylinders  are  made  of  lap-welded  or  seamless  steel 
tubing  ;  the  smaller  cylinders  are  about  5J  ins.  in  outside 
diameter  and  4  ft.  long  and  are  charged  with  20  lb.  of 
liquid,  while  the  larger  are  Si  ins.  in  diameter  and  51  ins. 
long  and  are  charged  with  60  lb.  This  is  two-third-- 
of  the  water  capacity.  The  bursting  pressure  of  the  tubes 
varies  between  5100  and  5900  lb.  per  square  inch  in  the 
case  of  the  seamless  tubes  and  between  4900  and  5500  lb. 
for  the  lap-welded.  All  are  tested  to  3700  lb.  before  filling. 
Since  the  pressure,  even  at  55°  C,  is  only  2240  lb.,  there 
is  a  wide  margin  of  safety. 

Arsenic.     C.    C.    Sehnatterbeck.     Mineral    Resources   of 
the  United  States,  1905.     [T.R.] 

The  United  States  utilises  over  half  of  the  world's  pro- 
duction of  metallic  arsenic,  arsenious  oxide,  and  arsenic 
sulphides.  Every  year  several  hundred  tons  of  arsenic 
sulphide,  obtained  in  purifying  sulphuric  acid,  are  wasted. 
An  economical  method  of  treating  this  arsenious  by- 
product is  needed.  In  addition  to  the  arsenic  recovered 
from  arsenical  pyrites  mined  in  Washington  and  from  the 
ores  which  occur  in  Virginia,  attempts  are  being  made  to 
recover  the  arsenic  which  is  going  to  waste  in  the  smelter 
fumes  at  Anaconda,  Mont. 

In  1905  there  was  produced  in  the  United  States 
1.507.3S6  lb.  of  arsenious  acid,  valued  at  835,210,  as  I 
compared  with  72,413  lb.,  valued  at  82,185,  in  1904. 

Production  oj  arsenic  in  the  United  States,  1901 — 1905. 
[Pounds.] 

Year.                                                Quantity.  Value. 

1901 600.000  ..  818.000 

1902 2,706.000  ..  81,180 

1903 1,222,000  ..  36,861 

1904 72,413  ..  2.  Is; 

1905 1,507,386  ..  35.2101 

Imports  of  metallic  arsenic,  ichite  arsenic  (arsenious  oxide), 

and  arsenic  sulphides  (orpiment  and  realgar)  into  the 

United  States,  1900—1905. 

[Pounds.] 

Year.  Quantity.  Value. 

1900 5,765,559         ..      8265,8)0 

1901 6,989,668         ..       316,528 

1902 8,110,898         ..        280,0551 

1903 8.357,661         ..       294,602 

1904 6,800.235         ..       243,380 

1905 7,675,088         ..       256,540 

A  noteworthy  feature  of  the  industry  has  been  the 
growth  in  the  production  of  Spain,  a  country  which  shipped 
to  the  United  States  in  1905  approximately  1750  short  tons 
of  white  arsenic,  containing  99-8  per  cent,  of  arsenious 
oxide.  The  largest  producer  of  metallic  arsenic  and 
arsenious  oxide  in  the  world  is  Germany,  by  far  out- 
classing Great  Britain,  which  until  1902  held  "first  place 
among  the  producing  countries.  Hopes  are  entertained 
that  Canada  may  become  an  important  producer  through 
the  development  of  its  new  deposits  of  mispickel  in 
Ontario.  As  for  the  United  States,  there  are  signs  that 
the  domestic  production  of  arsenic  will  show  maiked 
expansion  in  the  near  future. 


The  i'", rld's  annual  production  of  arsenic.  1901 — 1905 


Year. 

Canada. 

Germany,  (a) 

Italy 

(o) 

Japan. 

Portugal. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Quantity. 

Value. 

1901 

m.  tons. 

630 

726 

233 

(c)  66 

54 

dols. 
41.676 
48.000 
15. 420 
6.900 
5,400 

m.  tons.         dols. 
2,549          256.750 

m.  tons. 
6 

<*» 

(6) 

dols. 
120 
(61 
(e) 

w 

ni.  tons. 
10 
12 
6 

16) 

m.  tons. 

527 

736 

698 

1.370 

dols. 
35,277 

1902 

2,827 

260,000 

33.063 

1903 

2.768 
2.800 

253,500 
244,917 

29,984 

1904 

1905 

58.8S7 

(a)  Metallic  arsenic  and  arsenious  oxide. 


(&)  Statistics  not  available  at  time  of  publication. 


(c)  Exports. 
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Bpaln.  •') 


Year. 


Quantity. 


in.  tons. 

dolt. 

120 

1  1,400 

(/I 

1,088 

-:  0*0 

United  Kingdom.  (<•) 


I   Stat.-.,  (<• I 


Quantity. 


Value. 


Quantity. 


Value. 


m.  tons. 
916 


ill 'Is 

107,270 


m.  tons. 

272 

l,22fl 

554 

38 

084 


doll 

18, 

91,180 
38,601 

35.210 


iJi  Ananlc  sulphide 
tenlous  oxide. 
(/)  Not  reported. 


in  addition  to  theae  guantiti.  -.  during  1903  there  were  produce  i  22  tons  ol  orplment  valued  al  18,1  i7. 


tile  sand.     Eng.  and  Min.  J.,  July  21,  1906.     [T.R.] 

The  total  European  demand  for  monazite  sand,  im  ludjng 

rted  from   Europe  to  America,  is   1200  to  1500 

tmis  per  year.      Brazil  alone  can  supply  10.000  tons 

,'.  which  exceeds  all  possible  consumption.     However. 

.   for  new   sources   of   supply   is  being  actively 

1  on.  and  not  with. mt  success.     The  result  is  tl 

the  monazite  sun, I   business  will   before  long  cease  to  be 

remunerative,   and   even    now,    owing    to    contracts,    the 

.-  m  Europe  are  sufficient   to  inundate  the  markets 

at  anv  moment.     In  such  circumstances,    observes  "  La 

Nature."  June  9.  the  German  Thorium  Convention  is  not 

likely  to  be  renewed  on  its  expiry  in  1907. 

English  Patents. 

Nitric  acid  or  the  salts  of  nitric  acid  ;    Utilisation  of  the 
nitrogen  of  the  air  by  the  oxidation   of  the   same,  and 

conversion  of  the  product  into .     O.  H.  U.  Briinler, 

Leipzig-Gohlis,  Germany.  Eng.  Pat.  5901,  March  10, 
1906. 
A  mixture  of  oxygen  and  nitrogen,  together  with  pont- 
ile gases,  is  passed  under  pressure  into  a  combustion 
clumber,  disposed  in  a  closed  vessel  containing  water. 
The  gases  are  ignited  within  the  furnace,  the  proportion 
of  the  constituents  and  the  pressure  being  so  adjusted 
that  a  temperature  of  about  25ih>  C.  is  attained.  The 
burning  gases  issue  from  an  opening  in  the  bottom  of 
the  combustion  chamber,  in  the  form  of  a  pointed  flame, 
which  shoots  down  into  the  water  in  the  containing  vessel, 
and  becomes  enclosed  by  an  envelope  of  superheated 
steam.  Under  these  conditions,  the  production  of  nitric 
acid  may.  it  is  stated,  be  carried  on  as  a  profitable  proci  n 
as  the  steam  is  decomposed  into  its  elements,  and  "  furthers 
the  chemical  action  by  the  formation  of  new  combinations." 
Instead  of  pure  water,  a  saline  solution,  such  as  of  sodium 
chloride,  may  be  used  as  absorber,  in  which  case  sodium 
nitrate  is  formed.  (Reference  is  made  to  Eng.  Pat.  5540 
of  1904;    this  J..   1905,  276.)— E.  S. 

Sulphate    of    ammonia  :     Apparatus    for    making    . 

B.  H.  B.  Langlands.  Glasgow,  and  H.  O'Connor,  Edin- 
burgh. Eng.' Pat.  17,267,  Aug.  26,  1905. 
The  saturator  and  draining  tray  are  made  of  porcelain, 
glazed  earthenware,  or  the  like,  being  constructed  in  parts. 
which  are  connected  by  means  of  suitable  holes  or  lugs 
contained  in  or  projecting  from  them,  through  which  holes, 
bolts,  preferably  made  of  lead,  are  passed. — E.  S. 

United  States  Patents. 

Sulphuric   acid  ;     [Electrolytic]    Method   of    making   • 

W.  M.  Johnson.  U.S.  Pat.  S25.057,  July  3,  1906. 
XI.!..  page  816. 

Alumina  :   Process  of  manufacturing  .     H.  C.  PeSer, 

East  St.  Louis.  111..  Assignor  to  the  Pittsburgh  Reduc- 
tion Co..  New  Kensington,  Pa.  U.S.  Pat.  S26.354, 
July  17.   1906.  . 

Bacxite  is  heated  with  lime  or  other  compound  of 
calcium,  to  produce  calcium  aluminate,  which  is  digested 
with  a  solution  of  sodium  carbonate.  From  the  filtered 
solution  of  sodium  aluminate  thus  obtained,  alumina  is 
precipitated  by  a  current  of  carbon  dioxide. — E.  v. 


Latching  ■  is  of  treating  arid .     P.  F. 

nil".    Assignor   to    P.    de    P.    KieketU,    New   York. 
O.S.  I'ii    B25.302,  duly  10,  1906. 
Pyrites  containing  iron  as  well  as  metals  capable  >>f  being 
precipitated   from  a   mineral  acid  solution   by   hydr 
sulphide,  is  (used  out  of  contact  of  air  and  in  pn 

lUa     iron.      The     fused     product,     containing     D 
sulphides,  is  subjected  to  the  action  of  an  '"'- 

-olution  containing  a  metal  whose  sulphide  is  insoluble 
in  the  acid  in  the  presence  of  hydrogen  Bulphide,"  du 
the  evolution  of  which  the  iron  dissolves,  whilst  the  other 
indicated  metals  in  the  product  and  in  the  leaching  solution 
are  precipitated,  or  remain  undissolved. — E.  S. 

Potassium    chloride;      Extracting    from    seaweed. 

D.   M.    Balch.   Assignor  to  A.   P.   Stephens,  Coronado, 

Cal.     U.S.  Pat.  825,953,  July  17.  1906. 
The  seaweeds  are  "  sweated."  and  dtied  in  an  enclosure, 
and  the  exuded   salts  are  then  separated    by   mechanical 
agitation.     (Compare  U.S.  Pat.  794,481  of  July  11,  1905  ; 
this  J.,  1905,  883.)— E.  S. 

French  Patent. 

Organic  or  inorganic  compounds  ;  Process  for  the  redi" 

of  .     v.    K.ii.tT.     Fr.   Pat.   362.985,   Feb.   3.    19ml. 

Under  Int.  Conv..  Feb.  S,  1905. 
Formic  and  sulphurous  acids,  or  their  compounds,  are 
used  in  combination  to  effect  reductions,  which,  in  many 
cases,  neither  reagent,  taken  separately,  can  realise.  For 
example,  on  heating  a  mixture  of  water,  sodium  formate 
sodium  bisulphite,  and  hydrochloric  acid,  with 
nitrobenzene,  aniline  is  produced.  Thus  also,  an  aqueous 
solution  of  sodium  bisulphite  and  formic  acid  reduces 
Indigo  Carmine  on  heating.  Solution  of  ferric  chloride 
may"  be  reduced  bv  the  same  reagents.  Many  examples 
are"  given  of  the  application  of  this  reducing  compound 
in  discharging  the  colours  of  certain  dyes  on  cotton, 
silk,  &c,  and  for  the  reduction 
cellulose  industry,  &c — E.  S. 


of  ferric  salts,  in  the 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

(Continued  from  pvge  760.) 

Smalt ;     Defects    of in    the    sail-glazing    kiln.     W. 

Scheller    and    O.    Geiz.      Sprechsaal,    19013,    39,    420 ; 

Chem.-Zeit..  1906,  30,  Rep.  239. 
The  addition  of  a  highlv  fusible  frit  to  the  pigment,  in 
order  to  fuse  the  particles  of  smalt  that  are  liable  to 
volatilise  in  the  salt-glazing  kiln  and  produce  irregular 
colouring  of  the  ware  (stoneware),  is  insufficient  to  obviate 
the  defect  at  the  places  where  the  salt  comes  most  in  con- 
tact with  the  ware  when  thrown  into  the  kiln,  and  it  is 
therefore  better  not  to  place  any  blue  ware  in  those  parts 
of  the  kiln.  The  following  mixture  is  recommended 
as  a  frit  for  smalt  :   .n-2K-U.'.i  2Xa-0  0-6CaO)lS— 2&I  k 


Stoneware  glaze.      E.  Berdel.     Sprechsaal,  1906,  39.  462  ; 

Chem.-Zeit.,  1906,  30.  Rep.  239. 
A  leadless  glaze,  rich  in  alumina  and  silica,  and  suitable 
for  use  on  stoneware  to  be  fired  at  a  finishing  heat  corre- 
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sponding  to  Seger  cone  1 — 3.  can  be  obtained  by  fritting 
Norwegian  felspar  56*6  parts,  calcined  borax  50-5,  marble 
or  calcspar  20.  and  quartz  sand  54  parts.  Of  this  frit  1 7" 
parts  are  ground  with  55-0  parts  of  felspar,  29-6  of  barium 
carbonate.  20  of  marble,  22-2  of  calcined  kaolin.  25-8 
of  raw  kaolin,  and  42  of  quartz  sand.  The  glaze  may 
be  coloured  with  metal  oxides,  preferably  added  to  the 
fritting  charge. — C.  S. 


Glass   articles  , 


French  Patent. 

Staining .     R.    Kessler. 

3152.972.  Feb.  3.  1900. 


Fr.   Pat. 


Fob  colouring  hollow  beads,  artificial  fruits,  and  other 
similar  articles  of  glass,  a  mixture  is  used  consisting 
of  powdered  aluminium  and  gelatin,  to  which  an  aniline 
colouring  matter  is  added. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

{Continued  from  page  760.) 

Portland   cement  :     Influence    of   added    substances  on   the 

strength  of .     Wormser.     Tonind.  Zeit.,   1906.  30. 

949  ;    Chem.-Zeit..   1906,  30.  Rep.  239. 

In  order  to  ascertain  whether  any  increase  of  strength  could 
be  imparted  to  a  mixture  of  cement  and  sand  (1:3),  by  the 
addition  of  acids  and  saline  solutions  that  form  insoluble 
or  sparingly  soluble  compounds  with  lime,  test  blocks 
of  cement  prepared  in  (a)  rotary  tube  furnaces,  (6)  shaft 
furnaces,  and  (c)  ring  furnaces,  were  treated  with  oxalic 
acid,  chromic  acid,  or  phosphoric  acid,  or  the  sodium 
or  ammonium  salts  of  these  acids  ;  also  with  ammonium 
fluoride,  sodium  silicate,  borax,  or  boric  acid,  in  solutions 
of  varying  concentration.  The  cements  (b)  and  (c)  gave 
better  results  than  when  mixed  with  water  alone,  especially 
after  standing  for  28  days,  but  only  a  slight  increase  of 
strength  was  exhibited  by  («). — C.  S. 

Portland  cement  ;    Influence   of   sulphates  on  the   setting 

properties  of .     L.  Perin.     Le  Genie  Civil.  Paris, 

46.    390—391.     Proc.    Inst.    Civil    Eng.,    1905—1906, 
163,  54. 

The  author  determined  the  rate  of  setting  of  (1)  plaster 
of  Paris  ;  (2)  Portland  cement  ;  and  (3)  mixtures  of 
Portland  cement  with  quantities  of  different  substances 
containing  equal  amounts  of  sulphuric  anhydride,  viz., 
(a)  with  1  per  cent,  of  plaster  of  Paris  ;  (b)  with  1-12  per 
cent,  of  raw  gypsum  ;  (c)  with  1-54  per  cent,  of  potash 
alum;  and  (d)  with  0-86  per  cent,  of  ammonium  sulphate. 
It  was  found  that  the  retarding  effect  of  plaster  of  Paris 
was  identical  with  that  of  raw  gypsum,  but  less  than  that 
of  ammonium  sulphate  ;  the  addition  of  alum  had  practi- 
cally no  effect.  The  author  expresses  the  opinion  that 
the  retarding  action  is  due  to  chemical  causes,  and  depends, 
within  limits,  on  the  quantity  of  sulphuric  anhydride  present. 
The  increased  action  of  ammonium  sulphate  is  considered 
to  be  due  to  the  relative  instability  of  that  compound, 
whilst  the  negative  result,  obtained  with  alum,  is  probably 
due  to  the  presence  of  aluminium  in  that  salt. — A.  S. 

United  States  Patent. 

Cement  ;     Apparatus  for   manufacturing -.      C.    Ellis, 

Assignor  to  Combustion  Utilities  Co.,  Xew  York.     U.S. 
Pat.  825,305,  July  10,  1906. 

The  apparatus  consists  of  a  rotary  kiln  with  a  blast  gas- 
burner  or  other  fuel-feeding  arrangement  at  its  lower 
end.  and  a  housing  enclosing  its  upper  end.  In  this  housing 
are  placed  baffle-plates,  which  cause  a  deposition  of  dust, 
and  force  the  products  of  combustion  to  adopt  a  cir- 
cuitous route,  thereby  heating  a  number  of  air-flues,  also 
placed  in  the  housing.  The  dust  deposited  is  removed 
through  doors.  From  the  air-flues,  a  connecting  pipe  leads 
the  heated  air  to  the  blast  burner,  which  is  fed  from  a 
producer  into  which  waste  gases  from  the  kiln,  after 
traversing    the    housing,    are    delivered. — A.  G.  L. 


Slags  ; 
of- 
Ind. 
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Xeic  apparatus  to  determine  the  melting  points 
— .     W.  McA.  Johnson.     Electrochem.  and  Metall. 
1906,  4,  262—263. 


Fig.  1. 


N\    \\\    \\\    \V\\  y: — 
Fig.  2. 

A  piece  of  a  round  4-in.  bar  of  Acheson  graphite.  3i  ins. 
long,  has  a  narrow  slot,  G.  i  in.  wide  and  1A  ins.  high, 
cut  in  its  bottom  (see  Fig.  1).  In  the  top  of  this  block 
a  hole.  E,  of  1  in.  diam.  (Fig.  2),  is  drilled  to  a 
depth  of  1  in.,  and  this  is  continued  by  a  hole.  H.  ^  in. 
diam.,  to  the  narrow  slot.  A  horizontal  1-in.  hole  is 
drilled  above  the  level  of  the  slot,  to  receive  a  Le  Chatelier 
pyrometer,  P,  to  a  point  as  near  as  possible  to  the  ^  in. 
"dripping  hole."  A  small  quantity  of  the  slag,  or  of  the 
mixture  of  slag-forming  materials,  is  placed  in  the  upper 
hole,  E,  and  the  whole  is  placed  in  an  oil-fired  experimental 
reverbeiatory  furnace  having  a  layer  of  sand  on  the  hearth. 
The  pyrometer  is  inserted  through  a  hole  in  one  Bids  Of 
the  furnace,  whilst  through  an  opening  in  another  side, 
the  point  at  which  the  slag  drops  through  the  hole.  H, 
into  the  slot.  G.  is  observed.  It  is  stated  that  results 
agreeing  within  5:  C.  can  be  obtained. — A.  S. 


O.  Honig- 
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Zirconium  and  titanium  ;    Siiicides  of  — 

schmid.     Compt.  rend.,   1906,  143,  224- 

The  reduction  of  zirconium  or  titanium  oxides  or  of  their 
double  potassium  fluorides  with  aluminium  gives,  in 
presence  of  a  large  excess  of  silicon,  the  siiicides.  ZrSio 
and  TiSi2,  respectively.  They  are  purified  in  the  same 
manner  as  thorium  silicide  (this  J.,  1906,  481).  These 
siiicides  are  obtained  as  minute  hard  iron-grey  crystals. 
The  zirconium  compound  has  the  sp.  gr..  488,  anil  bums 
when  heated  in  oxygen  ;  the  titanium  compound  has  the 
sp.  gr.,  4-02,  and  is  oxidised  with  difficulty.  Both 
compounds  are  unaffected  by  acids  (excepting  hydro- 
fluoric acid),  but  decompose  readily  when  fused  «itb 
caustic  potash. — F.  Sodn. 

Lead  and  calcium  ;  Alloys  of .     L.  Hackspill.     Couipt. 

rend.,   1906,   143,  227—229. 
By  melting  together  lead  chloride  and  metallic  calcium, 
allovs  of  lead  and  calcium  are  formed  (compare  this  J-. 
1906,  124).  but  the  yields  are  poor.     The  alloys  are  harder 
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I.  ami  tnmish  rapidly.     Water  decomposes  them 
ith  disintegration. 

\  ,  rystallised  compound  or  alloj  .  Pbjt '  <■.   mell 
jg    c,    H, ,1  of  sp.  l.t..  7-11.  is  obtained  bv  distilling  ofl 
K  excess  of  lead  cont  lined  in  the  crude  alloj  in  >  n 
boat  I F.  Sods 

Chemistry  of .     H.  von  Jiiptner.      Ber.,  1900, 

39.  2378    -2402. 

re,    summarising    the    present    position    of   our 
ze   of   the   chemistry    of   the    iron-carbon,    iron- 
mil    iron-phosphorus    compounds    in    iron    and 
.1   T.  1). 

and   graphilt  :     Influenei    of on 

Hearth  process.     A.  S.  Thomas,     tron  and  Steel  Inst.. 
July.   1906  [Advance  proof]. 

t  making  "  acid  "  steel,  the  author  finds  thai  to  obtain 
u»  best  results,  the  pig-iron  used  should  contain  from 
•2,">  up  to  2  per  cent,  ot  silicon  :  with  less  than  this,  the 
banks"  are  invariably  fluxed,  whilst  with  more,  bad 
bottoms  "  often  occur,  and  he  suggests  that  in  furnaces 
liking  acid  steel  with  low  silicon  iron,  the  acid  bo! 
m  used  should  be  replaced  by  basic  bottoms.  Be 
nd»  that  by  using  iron  with  a  high  percentage  of  combined 
nstead  of  highly  graphitic  iron,  the  output  is 
i  by  25  per  cent.,  whilst  the  wear  and  tear  of  the 
mace  is  reduced  100  per  cent.  When  using  high 
raphitic  iron  less  than  10  per  cent,  of  the  carbon  contents 
re  eliminated  during  the  melting  period.  In  all  cases 
ha  metal  must  be  kept  covered  with  a  proper  quantity 
f  slag  which  is  not  thick  and  viscous. — J.  H.  C. 

itmtns- Martin  furnact  ;   Chemical  reactions  in  the   

Deslandes.     Bull.  Soc.  d'Encourag.,  Revue  de  Metall., 
1906,  3   213—222. 

'he  author  has  studied  the  "  coefficients  of  distribution 
f  various  elements  (i.e.,  ratio  of  percentages  in  slag  and 
\  metal)  after  fusion  in  the  furnace,  when  equilibrium 
u»v    he    supposed    to    have    heen   attained.     These   eo- 
-   depend   on   the    temperature,  and   on   the  com- 

■Mt'.oii  of  slag  and  of  metal.  The  composition  of  the 
jetal  is  sufficiently  characterised  by  its  content  of  carbon. 
the  slag  by  its  content  of  silica. 
■. — If  the  percentage  of  silica  in  the  slag  be 
•lotted  as  abscissae,  (x).  and  that  of  carbon  in  the  metal 
s  ordinates.  it/),  then  for  metals  containing  from  0-15  to 
•30  of  carbon,  and  slags  containing  45  to  56  of  silica,  the 
me  ar+28-25y=59-6  separates  the  diagram  into  two 
egions — where  x  +  28-25y^>56  the  metal  contains  silicon, 
nd  in  the  other  region  it  contains  none.  Whether  the 
ilica  in  the  slag  be  saturated  by  iron  or  manganese  makes 
odifference.  Elevation  of  temperature  favours  retention 
•f  silicon  in  the  metal,  but  the  influence  of  temperature 
9  only  slight.  Equilibrium  is  long  in  being  attained,  or 
n  being  re-established  if  disturbed  by  addition  of  silicon 
0  the  metal.  Additions  to  the  slag  much  more  rapidly 
djust  themselves.     ' 

manganese. — For  percentages  of  carbon,  from  0*55  to 
'■in.  and  of  silica  from  59  to  53.  if  x  +  44y>30-S  the  metal 
vill  contain  more  than  0-2  per  cent,  of  manganese — if 
t+44y<^30-8  the  manganese  will  be  below  0-2  percent. 
lere.  too.  temperature  has  but  a  secondary  influence, 
hough  high  temperature  favours  increase  of  manganese, 
rhe  silicon  in  the  metal,  as  well  as  the  carbon,  has  an 
nfluenee  on  the  manganese  :  if  (a  being  the  percentage  of 
arbon,  and  b  that  of  silicon)  of><>33-l- 3-45.  the  percentage 
if  manganese  depends  onlv  on  the  silicon,  and  increases 
rith  it;  if  0-33 +  3-46>a>0- 12 +  0-96,  the  content 
n  manganese  depends  on  and  increases  with  both 
arbon  and  silicon:  if  0-12  +  0-9o>fl,  the  content 
D  manganese  depends  only  on  the  carbon,  and 
ncreases  with  it.  Thus,  while  the  metal  as  a  whole 
Day  not  he  in  equilibrium  with  the  slag,  internal 
■quilihrium  in  the  metal  among  carbon,  silicon,  and 
oanganese.  may  exist. 

Sulphur. — This  has  not  been  fully  worked  out.  but  the 
oefficient  of  distribution  seems  to  diminish  as  the  basicity 
■f  the  slag  (especially  the  basicity  in  manganese)  increases, 
ligh  temperature  favours  the  elimination  of  sulphur. 

—J.  T.  P. 


Copptr;   Solidification  of ,     P    I n.     Bull 

,lKn irag  .    Revue  de   Metall,,    1906,   3.    1  19 

The  author  has  determined  the  temperature  of  solidi- 
on  oi  copper  bj  a  thermo-electric  pyrometer,  com- 
paring the  indication!  of  the  same  instrument  given 
hi  each  sample  oi  copper  with  those  given  by  gold, 
taunting  th  it  the  Bolidifying  point  of  gold  i-  known 
to  be  1065   < '..  bis  conclusions  ire  as  follows : — 

1.  Pure  copper  solidifies  at  1085   C, 

8,  It  form-  with  cuprous  oxide  s  eutectic  'outlining 
4-.-, — 5-0  percent,  of  oxide. 

S.  This  eutectic  Bolidifies  near  to  1065    C.     The  solidi- 
fying point  falls  slightly  as  the   percentage  "t  "\' 
reduced,    probably     through     impurities   in   th*   copper, 
»  hich  are  all  dissolved  in  the  oxide. 

The  solidifying  point  of  copper  ma\  he  used  to  calibrate 
:,  thermo-electric  pyrometer.  For  this  purpose  it  is  1 1  -' 
to  melt  the  copper  in  an  open  crucible  ;  the  oxidation 
during  the  time  of  experiment  will  give  -  to  :'■  pel  cent, 
ind  the  mixture  will  usually  show  two  points  of 
arrest  on  cooling.  The  temperature  of  the  second  arrest 
may  be  taken  as  1062    •'.— J.  T.  D. 

Brasses  ;    Special  .     L.   Guillet,     Bull.    Soc.   d'En- 

irag.,  Revue  de  Metall.,  1906,  3.  L59— 204. 

V  more  detailed  memoir  than   that  abstractedin   tins  .)., 
1906,  540.     The  chief  additional  points  are  as  follows  : — 

Ordinary  brasses. — Those  containing  18—55  per  rent. 
of  copper,  consist  chiefly  of  the  constituent  3-  which  is 
forgeahle  hot;  yet  brasses  with  less  than  55  pel  cent, 
of  copper  are  rarely  met  with  industrially.  This  is, 
perhaps,  because  (1)  they  are  hard  and  difficult  to  work; 
(2)  the  interval  of  temperature  over  which  they  can  be 
rolled  or  hammered  is  restricted,  and  would  be  difficult 
to  maintain  in  practice.  Moreover,  small  amounts  of  im- 
purities have  an  important  influence  on  the  mechanical 
properties  ;  the  author's  experimental  brasses  were  all 
made  from  pure  materials,  which  could  not  be  used 
in  lustrially. 

Brasses  containing  Aluminium,  — Aluminium  can  he 
added  to  brass  to  the  extent  of  about  Up  per  cent,  before  it 
forms  a  special  constituent.  The  properties  of  the  alloys 
are  closely  similar  to  those  of  the  "equivalent" 
ordinary  brass  (i.e.,  having  really  the  "  imaginary  " 
percentage  of  the  alloy),  but  the  elastic  limit  is  distinctly 
higher  in  the  aluminium  brass  than  in  the  equivalent 
ordinary  brass.  In  alloys  with  the  same  "  imaginary  " 
percentage  of  copper,  the  elastic  limit  and  hardness  rise,  the 
elongation,  reduction  in  area,  and  resistance  to  shock 
fall,  as  the  percentage  of  aluminium  increases, 

Brasses  containing  manganese. — It  needs  8  per  cent,  of 
manganese  in  an  alloy  containing  60  per  cent,  of  copper, 
before  a  sensible  amount  of  a  special  constituent  is  formed  ; 
and  with  higher  percentages  of  copper,  even  15  per  cent, 
of  manganese  shows  no  trace  of  it.  Manganese  brasses 
resemble  in  properties  the  equivalent  ordinary  brasses. 
but  the  elastic  limit  and  breaking  stress  are  considerablv 
raised.  Manganese  alloys  with  the  same  "  imaginary 
percentage  of  copper,  but  different  percentages  of  man- 
ganese behave,  as  to  their  relative  mechanical  properties 
like  aluminium  brasses.  Theadditionof  manganese  dlows 
of  rolling,  industrially,  brasses  composed  entirely  of  the 
constituent  8. 

Brasses  containing  iron.— The  author  has  not  invi 
gated  these  very  fully.      Up  to  1-66  per  cent.,  iron  produces 
very    little    effect    on    the    mechanical    properties  ;      the 
breaking  stress  is  slightly  lowered,  the  hardness  incn 

Br,.--  lining    tin.— Tin    dissolves    first    in    the 

constituent  a:  the  more  zinc  this  contains  the  less 
tin  can  it  dissolve.  When  the  ot-constituent  is  saturated. 
the  tin  forms  a  special  constituent,  similar  to  that 
found  by  Hevcock  and  Neville  in  bronzes.  In 
brasses  containing  both  the  a  and  ,1  con-tit'. 
the  a-eonstituent"  first  takes  up  about  0-7  ]>er  cent. 
of  tin.  then  the  ^-constituent  an  equal  percentage,  then 
the  special  constituent  begins  to  be  formed,  first  at  the 
expense  of  the  |3-solution,  and,  when  that  is  all  absorbed, 
at  that  of  the  a-solution.  An  amount  of  tin  not  more  than 
necessarv  to  saturate  the  a  and  3  solutions  has  but  little 
effect  on  the  mechanical   properties,  but   when  it   exists 
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in  greater  quantity  it  is  injurious.  Brasses  with  these 
higher  proportions  of  tin  are,  however,  much  more 
resistant  to  sea-water  than  ordinary  brasses. 

Brasses  containing  lead. — Lead  dissolves  to  the  extent 
of  about  0-0  per  cent,  in  both  the  a  and  /3  solutions,  and 
in  that  condition  is  almost  without  effect  ;  but  in  larger 
amount,  when  it  exists  as  lead,  it  rapidly  lowers  the 
mechanical  qualities  of  the  alloy. 

Brasses  containing  silicon. — The  solution  /3  can 
dissolve  more  silicon  as  its  zinc  content  is  lower — 
1-4  per  cent,  at  03  per  cent,  of  copper.  2  per  cent, 
at    90    per    cent,     of     copper.  The    solution    ft    dis- 

solves about  1-4  per  cent.  Higher  percentages  give 
rise  to  a  special  constituent  similar  to  one  found  in  indus- 
trial copper-silicons.  The  properties  of  silicon  brasses 
not  containing  the  special  constituent  are  very  similar 
to  those  of  the  equivalent  ordinary  brasses,  but  the 
elastic  limit  is  raised.  When  the  special  constituent  forms, 
the  mechanical  qualities  undergo  rapid  degradation. 

Brasses     containing     magm  sium. — Xot      more      than 
0-2 — 0-3  per  cent,  of  magnesium  can  be  dissolved  without 
formation  of  a  special  constituent  which  is  highly  injurious.    I 
Magnesium    must,  therefore,  be  used  very  sparingly  and 
carefully,  if  used  at  all,  for  deoxidising  brasses. 

Antimony  behaves,  as  regards  its  solubility  and  its 
effects,  almost  identically  with  magnesium. 

Compter  brasses. — When  more  than  one  substance  is 
added  to  a  brass,  each  behaves  as  though  it  were  the  only 
substance  added. — J.  T.  D. 

Metallic     alloys     compounded     in     atomic     proportions  ; 

Physical   properties   of at    ordinary   and    higher 

temperatures.  W.  Rubel.  Ann.  Gewerbe-  u.  Bauw., 
1906,  59,  9  ;  Chem.-Zeit.,  1906,  30,  Rep.  243. 
Smelting  furnaces  with  natural  draught  give  alloys  of 
better  quality,  with  less  waste,  than  when  artificial  draught 
is  employed,  owing  to  the  smaller  excess  of  oxygen  in 
the  former.  The  conductivity  of  copper  smelted  under 
the  first-named  conditions  was  found  to  be  110  per  cent, 
(referred  to  standard  copper),  whilst  in  the  other  case  it 
was  only  73  per  cent. 

An  alloy  with  the  composition  Cu2Fe2XiAl  gave  the 
tensile  strength  82  kilos,  per  sq.  mm.  with  only  3  per  cent, 
of  elongation,  perfectly  uniform  structure,  and  only  two 
constituents  (a-  and  /3-crystals),  no  eutectic  being  formed. 
The  elongation  increased  to  13  per  cent,  (in  the  quickly 
cooled  state)  on  altering  the  proportions  in  such  ratio 
as  would  correspond  to  Cu2Fe2Xi2Al.  the  tensile  strength 
being  75-7  kilos,  per  sq.  mm. ;  surface  of  fracture,  copper 
red ;  worked  surface,  the  colour  of  nickel  ;  cost  of  pro- 
duction and  resistance  to  the  action  of  chemicals,  both  high. 
An  alloy  of  the  composition  Cu2Zn  was  melted  with  a 
small  proportion  of  the  foregoing,  and  gave  a  product  with 
the  tensile  strength  of  4S-7  kilos,  per  sq.  mm.,  elongation 
31  per  cent.,  limit  of  elasticity  20  per  cent.,  fusing  point 
950°  C.  Tin  is  unsuitable  for  alloys  of  the  kind  under 
consideration  that  are  to  stand  strain  up  to  250"  C,  and 
manganese  quite  unsuitable  for  such  as  are  to  be  exposed  to 
high  temperatures. — C.  8. 

Gas-engine  exhaust  gases  ;  Resistance  of  metals  to  corrosion 
by  .     J.  Pintsch.     II.,  page  S02. 

Antimony   and  tin  :     Separation   of .     A.    Czerwek. 

XXIIL,  page  !S29. 

Zinc ;     Analysis    of    industrial -.     A.    Hollard    and 

L.  Bertiaux.     XXIIL,  page  829. 

Copper  Mining  in  Japan.     Eng.   and  Min.  J.,  Julv  21, 

190G.  [T.R.] 
Accobdixg  to  recent  advices,  the  copper-mining  industry 
of  Japan  is  in  a  very  prosperous  condition,  and  the  pro- 
duction of  the  important  mines  is  rapidly  increasing. 
The  chief  feature  of  the  recent  history  is  the  remarkable 
development  of  the  Kosaka  mine,  in  the  northern  part  of 
the  island  of  Xippon.  This  property  was  originally 
worked  as  a  silver  mine,  but  in  passing  below  the  line  of 
oxidation,  the  ore  changed  into  an  enormous  mass  of 
mixed  sulphides. 

The  Kosaka  ore  deposit  appears  to  be  a  blanket  vein, 
dipping  at  an  angle  of  about  45'.  The  hanging  wall  is  an 
andesite  tuff  ;    the  foot  wall  is  diorite.     The  deposit  is 


about  400  ft.  in  thickness,  measuring  at  right  angles  to 
the  dip  of  the  vein.  Immediately  under  the  hanging  wall 
is  a  large  zone  of  mixed  sulphides,  so  closely  mingled  that 
mechanical  separation  is  impossible.  This  ore  aver 
40  to  45  per  cent,  of  barium  sulphate,  10  per  cent,  of  zinc, 
10  per  cent,  of  lead.  2  per  cent,  of  copper,  0-02  per  cent,  of! 
silver,  and  a  trace  of  gold.  Immediately  under  it  is  a  zone 
of  iron  pyrites  containing  1  to  2  per  cent,  of  copper,  and 
below  the  latter  occurs  siliceous  ore  containing  from  1  to 
1-5  per  cent,  of  copper. 

The  three  kinds  of  ore  are  mined,  and  mixed  in  such 
proportion  as  to  produce  a  self-riuxing  product.     This  is  I 
smelted  semi-pyritically,  about  2  per  cent,  of  anthracite 
being  employed'  as  fuel.     Smelting  is  done  in  six  furnaces, 
each  3-5  by  25  ft.  at  the  tuyeres.     These  furnaces  red 
the  charge*  at  the  rate  of  about  3  tons  per  square  foot  oi 
hearth  area  per  24  hours.     The  slag  is  essentially  a  silicate 
of  iron  and  baryta.     A  new  furnace,  3'5  by  60  ft.,  is  now 
being  erected.  '  The  product  of  the   blast  furnaces   i 
lead-copper  matte  containing  about  30  per  cent,  of  copper. 
This  is  crushed,  roasted,  and  smelted  for  blister  copper 
in  reverberatory  furnaces.     The  blister  copper  is  retmeil 
electrolytically,  and  the  capacity  of  the  refinery  is  now 
being  increased  so  as  to  work  the  entire  product  of  the 
works. 

The  Kosaka  mine  has  now  displaced  the  famous  Ashio 
mine  from  the  premier  position  among  Japanese  copper 
producers.  Its  output  last  year  was  approximately 
7200  tons  of  copper,  against  6600  tons  from  the  Ashio 
mine,  and  5500  tons  from  the  Besshi  mine. 

Mineral  production  of  Bosnia.    Eng.  and  Min.  J.,  Julv  21, 

1906.     [T.R.] 
The  mineral  production  of  Bosnia  and  the  Herzegovina 
for  the  year  is  reported  as  below,  in  metric  tons  : — 


— 

1904. 

1905. 

Changes. 

127,297 

640 

278 

1.114 

10.421 

483,617 

122,540 

670 

186 

4,129 

19.045 

540,237 

D.  4,757 

I.     30 

D.    92 

I.   3.015 
I.   8,624 
I.  56,620 

The  Bosnian  coal  is  all  lignite,  and  is  obtained  from 
a  few  mines. 

The  metal  production  of  all  kinds  was  as  follows,  also 
in  metric  tons  : — 


Mercury 

Copper  

Pig  iron 

Castings 

Steel  ingots    . 
Wrought,  iron 


8 
115 

47.678 

3,211 

24,111 

19,622 


1905. 


Change*. 


10 
39 

43.074 

3,951 

29.644 

23,200 


I.. 
D. 
D. 
I. 

I. 
I. 


4.604 
740 

5,533 
3,578 


The  steel  made  is  all  open-hearth  steel.  The  decreas. 
in  iron  was  due  to  the  partial  suspension  of  the  Vare 
works. 

Nickel;   Production  of .     Ch.  of  Com.  J.,  Aug.,  1906 

[T.R.] 
Reporting  on  nickel  production  for  the  Ontario  Bureau 
of  Mines.  Prof.  A.  P.  Coleman  says  that  Xew  Caledonia 
is  the  only  real  competitior  of  Ontario  as  a  nickel  producer. 
Though  the  United  States  has  dropped  out  of  the  race  a-  a 
producer  of  nickel  ore.  it  is  still  one  of  the  most  important 
countries  for  the  refining  and  utilisation  of  metallic 
nickel,  much  the  greater  part  of  the  Canadian  metal  being 
treated  at  Constable  Hook,  Xew  Jersey.  The  Sudbury 
nickel  field  has  long  been  known  as  the  most  important 
source  of  that  metal  in  America,  All  the  ore  deposits  of 
any  economic  importance  are  at  or  near  the  outer  margin 
of  "a  huge  laccolithic  sheet  of  eruptive  rock  a  mile  and  a 
quarter  thick,  36  miles  long,  and  17  miles  wide.  II 
rock  composing  this  sheet  is  diorite  at  the  outer  and  lower 
edce,  merging  into  granite  or  granodiorite  at  the  inner 
(upper)  edge.  The  ore  bodies  are  round  the  margin  of  the 
diorite,  or  along  dike-like  offsets  from  it.  Canada  is 
presently  to  have  a  mint,  and  Prof.  Coleman  recommends 


AM.  It.  1«0«  ] 


Cu  X.— MKTALLUKOY. 


BIS 


that  it  should  begin  its  work  by  coining  l-cen(  and 
piece*  of  pur.-  nickel,  making  us,.  of  a  distinctively  Cana- 
dian metal. 

World' a  production  <>/  nickel.—  The  nickel  production 
oftheSudbun  field  for  the  calendar  year  1904  i-  given 
,-  1.729  t..ns.  valued  .it  £302,656,  and  the  total  production 
„f  the  district  since  the  disoovery  of  the  nickel  deposit* 
■Me,  up  i"  and  including  the  yeai  1904,  at  43.S77  tons, 
valued  .it  £2.532.<>14.  A  tiibl'e  giving  the  world's  pro. 
auction  of  nickel  \i\\  inetrie  tons)  accompanies  the  report. 
ling  fractions  of  ions,  tins  table  is  as  follows: — 


Tear. 

and 

New 

Canada. 

1  nited 

Norway 

Caledonia. 

States. 

80 

1,882 

377 

115 

100 

1,834 

651 

101 

125 

2,494 

1,830 

54 

97 

1,888 

1.095 

42 

911 

2.493 

1,807 

1894    . . 

90 

.i  ,o£ 

2,228 

4 

Is   1   > 

40 

2.548 

1.764 

5 

20 

2,707 

1,541 

8 



8,858 

1,813 

11 

3,848 

2.503 

5 

UM 



4,206 

2.605 

10 



4.526 

3.211 

4 



5,210 

4,188 

3 



4.024 

4.850 

3 

— 

4.750 

6.348 

52 

Mercury    Production    in    U.S.A.     Oil,   Paint,  and    Drug 

Rev-.  Aug.  6.  [T.R.] 
There  was  an  important  decline  in  the  output  of  rneicury 
during  1905.  The  decrease  in  value  was  even  greater, 
a  marked  decrease  in  demand,  the  average  price 
for  the  year  being  $36.22  per  flask,  as  compared  with 
$43.. "m  in  1904.  The  following  is  an  abstract  of  this 
report  :  — 

The  production  of  mercury  in  the  United  States  during 
the  year  1905  amounted  to  30.451  flasks  (of  75  lb.  net 
each),  valued  at  SI.  103.120,  as  compared  with  34.570  tl.i^. 
I  valued  at  $1,503,795,  in  1904.  a  decrease  in  quantity 
of  4119  flasks,  and  in  value  of  $400,675.  This 
output  was  produced  bv  four  States  as  follows: — 
California.  24.1535  flasks  ;*  Texas.  4723  flasks  :  Utah, 
1050  flasks  :  Oregon.  43  flasks.  This  falling  off  in 
production  was  due  primarily  to  a  lack  of  demand  and 
a  consequent  decline  in  price,  and  also  to  a  depletion  of  the 
richer  ore  produced  in  some  of  the  larger  mines. 

California. — The  amount  of  mercury  produced  in 
California  during  1905  was  24.635  flasks,  valued  at 
}1,  as  compared  with  29,217  flasks,  valued  at 
11,270,200.  in  1904.  This  output  represents  81  per  cent. 
of  the  total  production  of  the  country.  The  decrease  of 
isks  in  the  quantity  of  mercury  produced  in 
California  during  1905  is  due  rather  to  a  lessened  pro- 
duction of  all  the  mines  than  to  any  serious  falling  off  in 
the  output  of  any  single  one.  with  the  exception,  perhaps,  of 
the  new  Almaden  property  in  Santa  Clara  county.  This  is 
the  oldest  mercury  mine  in  the  country,  and  for  years  was 
the  largest  producer  on  North  America.  Of  the  total 
output  of  the  whole  State  of  California  during  the  last 
fifty-five  years,  nearly  2.000.000  flasks,  fully  one-half. 
has  been  produced  by  the  New  Almaden.  At  present  the 
New  Idria  mine  in  San  Benito  county  is  the  largest  pro- 


. hirer  in  the  State.  The  Napa  Consolidated,  in  Napa 
county,  an.l  the  New  Almaden  oomi  next  as  regards  out- 
pat.  The  Oceania,  the  Great  Western,  the  Great  Eastern, 
the  Socrates,  the  Karl,  and  the  Altoona  aw  the  other 

principal    producing    mines    of    the    State. 

The  outlook  for  .in  increased  production  oi  mercury 
in  California  is  not  encouraging,  and  •>  further  decrease 
in  the  output  for  1906  is  indicated  bj  the  decline  in  pro- 
duction fr 3449  Basks  in    January  •lll'l    8526    6 

in  Februarv  of   1905  to  l.">ss  il.i-ks  m  January  and    1904 
February   oi    1906— a  decrease   of   sill    and   622 
flasks  reapei  tively. 

Texas.—  The  developments  of  the  mercury  industry 
in  Texas  during  1905  were  the  most  import. nit  in  tins 
country.  The  mercury  deposits  arc  situated  in  the 
extreme  south-western  part  of  the  State,  about  300  miles 

south-east  of  El  Paso,  about   1 uiles  south  of  the  line 

of  the  Southern  Pacific  Railway,  and  from  7  to   15  inih 
north  of  the  Bio  Grande.     They  lie  in  three  areas,  known 
respectively     as     Terlingua,     Study     Butte,    and     Chisos 
districts. 

The  Terlingua  district  comprises  an  area  of  about 
25  square  miles  in  the  immediate  vicinity  of  Terlingua. 
The  Study  Butte  district  embraces  about  six  square  miles 
about  ten  miles  east  from  Terlingua.  The  Chisos  district. 
the  last  discovered  and  the  least  developed,  lies  imme- 
diately cast  of  the  districts  mentioned,  and  south-east 
of  the  Chisos  mountains. 

The  mining  methods  employed  in  this  region  are 
extremely  crude.  The  deepest  shaft  in  the  region  is  down 
only  about  300  ft.  in  limestone.  The  shales  have  been 
penetrated  onlv  to  a  depth  of  20(1  ft. 

The  production  of  mercury  in  Texas  during  1905  was 
4723  flasks,  valued  at  $173,362,  as  compared  with  5336 
flasks  in  19114.  valued  at  $232,116,  a  loss  of  613  flasks  in 
quantity  and  of  S58.754  in  value.  This  output  for  1905 
represents  15-53  per  cent,  of  the  total  production  of  the 
country.  The  decrease  in  the  output  was  in  a  large 
measure  due  to  a  verv  heavy  decline  in  the  price  of  mercury 

Prices.— During  1905  the  price  of  mercury  suffered  a 
heavy  decline,  due  to  a  marked  decrease  in  demand. 
The  average  San  Francisco  price  for  the  year  was  $36.22 
per  flask  of  75  lb.  Corresponding  average  quotations  were 
$44.10  per  flask  in  1902,  S45.29  in  1903.  and  $43.50  in 
1904.  In  San  Francisco  wholesale  quotations  of  mercury 
for  domestic  delivery  ranged  from  S37  to  $42  per  flask, 
and  metal  for  export  was  quoted  at  S35  to  $41.  In  New- 
York  prices  were  S38  to  $42.50  per  flask,  and  in  London 
from  £7  2a.  CJ.  to  £7  12.?.  6d.  per  flask. 

Imports. — There  is  an  import  duty  of  7  cents  per  lb. 
on  mercury,  which  is  sufficient  practically  to  prohibit 
importation.  During  the  past  Ave  years  the  value  of  the 
product  imported  has  ranged  from  S789  to  $2166.  The 
quantities  are  not  stated. 

Exports.— The   exports    of    mercury    from    the    I  nited 
States  during  1905  were  1,009,444  lb.,  as  compared  with 
1,611,635  lb.  in  1904,  a  decrease  of  602,191  lb.,  or  37-4  per 
cent. 
Mineral  production  of  Tasmania  in  1905.    Bd.  of  Trade  J., 

Aug.  9,  1906.     [T.R.] 
The    following    statistics    of    the    mineral    production    of 
Tasmania  during  the  years  1904  and  1905  are  taken  from 
the   report     for     1905-06    of    the    Hobart    Chamber    - 
I    Commerce  : — 


of 


Quantity. 


Copper  (blister)  •    Tons 

Tin  and  tin  oret ., 

Fine  oz 

:  lead  ore Tons 

per  and  copper  ore 

ore 

r.ini    

Bismuth Cwt. 

Zinc  ore Tons 

Flux  ore    

Total  value 


8.371 

2.316 

65.921 

51,138 

316 

61.109 

6,840 

15 

6 

1.931 

9.869 


18.610 
3.891 

73.540 

75.270 

1.500 


£ 
582.540 
266.121 
280.015 
203.702 
16.056 


51.993 

6.300 

32 

70 

51.942 

2.975 

1.147 

15 

1,982 

4.697 

1.411.192 


£ 

362.670 

246,888 

44.194 
2.600 

2.371 
800 


1,729.129 


•  Value  of  gold  contents  deducted. 


t  Exported. 
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Cl.   XI.— ELECTRO-CHEMISTRY    &    ELECTRO-METALLURGY. 


[Aug.  31.  1909. 


English  Patents. 

Smelling  ores  in  blast  furnaces  ;    Method  of  and  means 

for .     \V.  Kemp.  Tucson,  Ariz.,  U.S.A.     Eng.  Pat. 

20,961,  Oct.  10,  1905. 

See  Ft.  Pat.  358,645  of  1905  ;  this  J.,  1906,  270.— T.  F.  B. 

Furnaces   for    re-heating    and   like    purposes.     H.    Hart, 
Rotherharn,  Yorks.     Eng.  Pat.  19,670,  Sept.  29.  1905. 

The  furnace  is  supplied  with  means  for  preheating  the 
air  needed  for  combustion,  consisting  of  a  culvert  built 
below  the  furnace  floor  level,  extending  from  the  firing 
end  down  one  side  to  the  opposite  end  or  thereabouts, 
crossing  over,  and  returning  down  the  opposite  side, 
where  it  terminates  in  a  nozzle  directed  under  the  fire- 
grate. The  entrance  end  of  the  culvert  is  provided  with 
a  regulating  valve  ;  air  is  blown  into  it  by  a  fan  or  blower  ; 
and  baffle-walls  may  be  placed  in  it.  The  firing-hole 
and  the  ash-pit  are  made  with  suitably"  closing  doors. 

—A.  G.  L. 

[Jig-washing  machine.]  Mineral  washing  and  separating 
apparatus.  R.  M.  Howatt,  London.  Eng.  Pat.  7541, 
March  28,  1906. 
A  number  of  jig  compartments  are  placed  around  a  refuse 
chamber  common  to  all  the  jig  compartments,  and  from 
which  the  refuse  received  is  removed  by  a  suitable  elevator. 
The  whole  is  preferably  made  in  the  form  of  a  y-shaped 
tank,  the  jig  compartments  forming  smaller  V-sli*Pe(I 
chambers  along  the  two  upper  edges  of  the  tank,  and  being 
provided  with  suitable  valves  to  drop  the  refuse  into  the 
common  central  channel.  Lateral  channels  may  also  be 
provided  between  the  compartments  to  allow  of  the 
removal,  by  means  of  valves,  of  refuse  collected  above 
the  sieves  in  the  compartments. — A.  G.  L. 

Alloy  for  bearings  or  the  like.  Siemens  und  Halske 
A.-G.,  Berlin.  Eng.  Pat.  10,513,  May  4,  1906.  Under 
Int.  Conv.,  Sept.  22.  1905. 

The  allov  consists  of  approximately  equal  parts  of 
cadmium  and  zinc,  to  which  up  to  10  per  cent,  (but  pre- 
ferably only  5  per  cent.)  of  antimony  is  added.  It  is 
claimed  that  this  alloy  is  easily  worked  and  turned, 
fills  the  moulds  completely,  possesses  relatively  great 
hardness,  and  has  a  verv  small  coefficient  of  friction. 

—A.  G.  L. 

United  States  Patent. 

Furnace ;       Tilting     ore-roasting     — • — .     T.      Edwards, 
Ballarat,  Australia.     U.S.  Pat.  825,446,  July  10,  1906. 

The  furnace  comprises  a  long  ore-roasting  chamber 
disposed  above,  and  connected  with  a  heating  chamber. 
The  ore  chamber  is  provided  with  a  series  of 
rabbles,  and  the  heating  chamber  is  divided  by  a  longi- 
tudinal partition,  to  provide  a  circuitous  path  for  the  hot 
gases.  Both  of  the  chambers  discharge  into  a  flue  atone 
end  of  the  furnace,  and  dampers  are  provided  so  that  the 
gases  from  the  ore-roasting  chamber  can  pass  either 
directlv  into  the  flue,  or  first  into  the  lower  heating 
chamber  and  thence  into  the  flue. — A.  S. 

French  Patents. 

Zinc  ;   Manufacture  of .     R.  Fritsch  and  E.  Xonnast. 

Fr.    Pat.   363,036,   Feb.  6,   1906. 

Before  being  distilled,  the  mixture  of  zinciferous  mineral 
and  carbonaceous  material  is  first  moulded  into  blocks 
corresponding  with  the  cross-section  ot  the  retort.  The 
moulding  may  be  done  by  adding  binding  agents,  or  in 
the  hydraulic  press,  or  by  a  combination  of  the  two 
methods.  It  is  claimed  that  this  invention  facilitates 
charging  of  the  retorts,  and  enables  from  35  to  40  per  cent. 
more  material  to  be  distilled  in  one  operation. — A.  G.  L. 

Gold,  platinum,  silver,  nickel,  and  copper  ;  Wet  method  of 

extraction    of .       A.    Seigle.       Fr.    Pat.    363,039, 

Feb.  6,  1906.     Under  Int.  Conv.,  Feb.  6,  1905. 

The  invention  consists  essentially  in  extracting  metals 
from  their  ores  by  subjecting  the  finely  powdered  mineral 


to  the  action  of  steam  under  pressure  in  the  presence  of 
silicic  acid  (or  boric  acid)  and  a  solution  of  chloride  of 
sodium,  calcium,  or  magnesium.  The  operation  is  carried 
out  in  a  suitable  autoclave  provided  with  stirrers  under  a 
steam  pressure  of  3  kilos,  per  sq.  cm.  If  the  ore  itself  is 
not  sufficiently  siliceous,  a  suitable  amount  of  silica  (or 
boric  acid)  is  added  to  it.  In  extracting  copper  and  nickel, 
the  ore  is  first  gently  roasted  ;  if  much  sulphur  or  arsenic 
is  present,  a  little  ferrous  sulphate  is  added  to  the  sodium 
(or  other)  chloride  used  in  the  extraction.  The  copper 
and  nickel  go  into  solution  as  more  or  less  complex 
chlorides,  and  are  recovered  in  any  usual  way.  If  a  silver 
ore  is  to  be  treated,  sufficient  sodium  chloride  must  be 
present  to  dissolve  the  silver  chloride  formed.  Com- 
paratively rich  gold  and  platinum  ores  are  treated  with 
sodium  chloride  and  nitrate,  the  nascent  chlorine  produced 
being  said  to  be  specially  active  in  dissolving  the  precious 
metals.  Poor  gold  ores  and  residues  are  first  treated  with 
a  solution  of  potassium  ferrocyanide  through  which  air 
is  blown,  after  which  the  whole  mass  is  treated  with 
steam  under  pressure  in  an  autoclave. — A.  G.  L. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  767.) 

(A.)— ELECTRO-CHEMISTRY. 

Ozone  ,-     Influence    of    pressure  and    the  character  of  the 

discharge  on  the  formation  of .     A.  Chassv.     Compt. 

rend.,  1906.  143,  220—222. 

The  percentage  of  ozone  formed,  when  equilibrium  is 
established,  decreases  slightly  as  the  pressure  is  lessened, 
though  the  initial  increase  in  concentration  per  unit 
of  time  is  greater.  Quite  abruptly,  however,  at  pressures 
below  60  mm.,  no  ozone  at  all  is  produced.  At  these 
low  pressures  the  discharge  is  seen  as  a  uniform  glow  quite 
different  from  the  appearance  at  higher  pressures,  and  the 
diffeience  in  results  seems  to  correspond  with  that  in  the 
character  of  the  discharge.  Ozonised  oxygen  below  this 
pressure  of  60  mm.  is  at  once  decomposed  by  the  action 
of   the   discharge. — F.  Sodn. 

Erratum. 

This  J.,  1906,  p.  765,  coL  2,  1.  7  from  top,  for  Brown 
read  Bronn. 

Mineral  waters ;  Difference  between  the  electrical  resist- 
ances  of    natural   and    artificial .     D.  Negreano. 

XVIIL4.,  page  824. 

English  Patent. 

[Vanadium  carbide]  Filaments  for  electric  incandescent 
lamps ;  Impts.  in .  The  British  Thomson- 
Houston  Co.,  Ltd.  From  General  Electric  Co.  Eng. 
Pat.  19,264,  Sept.  23,  1905.     II.,  page  803. 

United  States  Patents. 

Furnace  ;    Rotary   electric -.     W.  M.  Johnson,    Iolar 

Kans.     U.S.  Pat.  825,058,  July  3,   1906. 

The  furnace,  which  is  mounted  so  that  it  can  be  rotated, 
consists  of  separate  sections  with  insulating  material 
between  them.  Each  section  has  a  lining  of  refractory 
material,  and  the  furnace  is  heated  by  a  resistance  body 
of  divided  conducting  material  embedded  in  the  linings. 

— A.  S. 

Sulphuric  acid ;  [Electrolytic]  Method  of  making .     W. 

M.  Johnson,  Iola,  Kans.       U.S.  Pat.  825,057,  July  3, 

1906. 
A  solution  of  sulphuric  acid  containing  sulphur  dioxide 
is  electrolysed  by  means  of  electrodes  connected  in  series, 
the  anode  faces  of  the  electrodes  being  composed  of  lead, 
and  the  cathode  faces  of  a  metal,  such  as  electro-deposited 
copper,    having    a    low    cathode    potential.     When    the 
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en trati on  of  sulphuric  acid  in  the  solution  has  incn 
|0  the  desired  extent,  a  portion  is  withdrawn,  the  remainder 
is  diluted,  n  further  quantity  of  sulphur  dioxide  is  intro- 
I,  and  the  electrolysis  is  repeated.— A.  S. 

Calcium    carbide  ;     Producing    .     J.     \1      M 

Chicago,  111.     U.S.  Pat.  825,234,  July  3,  1906. 

The  oharge  is  fed  downwards  into  a  region  of  reduction 
established  under  a  gas-tight  hood  depending  into  the 
furnace  chamber,  the  lower  end  of  the  hood  and  the  upper 
end  of  the  furnace  chamber  being  sealed  by  the  charge 
material.     The  waste  gases  are  withdrawn  from  the  hood. 

— E.  S. 

Lead  into  had  sulphate  ;  \ Electrolytic]  Mtthod  oj  converting 

tpongy .     C.  J.  Heed,  Philadelphia.  Pa  .    \ 

arity  Investment  Co.      U.S.  Pat.  ts25.9Sl.Julv  17. 

1 1 

This  invention  relates  to  a  method  of  converting  the 
spongy  or  finely-divided  lead,  of  a  negative  pole  secondary 
battery  electrode,  into  lead  sulphate,  and  consists  in 
connecting  the  same  in  a  closed  circuit  with  an  electrode 
of  electro-negative  material,  having  a  coating  or  deposit 
of  platinum  black  or  finely-divided  platinum,  in  a  bath 
of  dilute  sulphuric  acid.  A  similar  method  of  reversing 
a  spongy-lead  electrode  and  charging  the  same  as  a 
peroxide  plate  is  also  claimed. — B,  \. 

S'itrogcn    compounds:     Electrochemical    process   of   pro- 
ducing     .     J.     \V.     Wood,    Moulton,    Iowa.     U.S. 

Pat.  826,301,  July  17,  1906. 
This  invention  relates  to  an  electrochemical  process  for 
making  nitrogen  compounds,  and  consists  in  continuously 
charging  a  liquid  electrolyte,  such  as  "  an  aqueous  solution 
of  nitrogen.''  with  air  under  pressure  in  order  to  furnish 
it  with  an  excess  of  nitrogen.  The  liquid  is  subjected  to 
the  action  of  an  electric  current  in  order  to  dissociate  the 
Water,  and  the  nitrogen  and  other  compounds  formed 
are  final) v  carried  off  at  the  anode  and  cathode  respectivi  W  . 

— B.  X.  ' 

(B.)— ELECTRO-METALLURGY. 

Fcrrosilicon  manufactured  in  electric  furnaces  ;  Phosphur- 

etted  hydrogen  poisoning  from .     P.   Lehnkering.    I 

Z.  Unters.  Xahr.  und  Genussm.,  1906,  12,  132—135. 

In  investigating  the  cause  of  death  of  two  children  upon  a   | 
Rhine  boat  carrying  ferro-silicon,  the  presence    of  some    I 
0-15  per  cent,  of  phosphorus  in  the  57-69  per  cent,  silicon    i 
alloy  was  determined.  The  product,  which  had  already  been 
exposed  somewhat   to  rain,  was  only  examined  some  five 
lys  after  the  loading  of  the  vessel,  but  still  evolved 
MB27  grm.  of  hydrogen  phosphide  per  kilo,  in  emit  i   t 
with  water.     The  evolution  of  this  gas  is  ascribed  to  the 
e  of  calcium  phosphide,  iron  phosphide  being  stable 
in  presence  of  water.     The  cabin  occupied  by  the  children 
tor  two  or  three  days  continuously  was  situated  over  the 
hold  in  which  the  kegs  of  ferrosilicon  were  stored. 

Mention  is  made  of  several  other  cases  of  sudden  death 
on  Rhine  boats  during  the  last  six  months,  and  to  the 
explosions  at  Liverpool  (this  J.,  1904,  324  and  622).  which 
mav  probablv  also  be  ascribed  to  phosphuretted  hvdrogen. 

— r:.«<  H 

Strontium  amalgams.     A.  Guntz  and  G.  Roederer.     Bull. 

Soc.  Chim.,  1906,  35,  494—503. 
By  the  electrolysis  of  a  saturated  solution  of  strontium 
chloride,  using  mercury  at  the  cathode,  the  authors  have 
succeeded  in  obtaining  crystals,  in  large  quantity,  of  an 
amalgam  SrHgu,  the  existence  of  which  had  been  disputed. 
The  electrolysis  was  carried  out  at  20  volts  and 
1 — 1 -5  amperes  per  sq.  cm.  of  cathode,  and  the  temperature 
was  maintained  at  20= — 30°  C.  by  special  cooling  arrange- 
ments. The  crystals,  which  contain  3-S  per  cent,  of 
strontium,  change  rapidly  in  the  air,  and  are  easily 
decomposed  by  water.  They  may  be  preserved,  however. 
in  an  atmosphere  of  dry  carbon  dioxide.  X~o  mercury  is 
lost  by  subjecting  them  to  a  pressure  of  5000  kdos.  per 
sq.  cm.,  but  on  heating  in  vacuo,  mercury  is  given  off,  and 
richer  amalgams  are  obtained.  In  one  experiment 
definite  crystals  containing  6-S  per  cent,   of  strontium, 


corresponding  to  the  formula  SrHga.  wen  The 

amalgams  with  (> — 10  pel  am  are  brittle, 

hard,  and  fine-grained,  and  are  not  mm  b  aff<    ted  '  . 
Experiments  at  high  temperature*  wen  I  out  in  a 

manner  similar  to  those  with  barium  amalgam  (this  J., 
1905.    278),    but    pure    strontium    o 

for  at   I ('.  instead  of  a  further  loss  of   men  ury.   the 

amalgam  containing  about  50  per  cent,  oi  strontium, 
di-tils  unchanged. — F.  Sodn. 

English  Patents. 

Metal  tubes  and  other  bodies;    Electrolytic   manufacture 

of  .     W.  Clark.  London.     From   F.   Darmstadter, 

Darmstadt,  Germany.     Eng.  Pat.  24.724.  N 

See  U.S.  Pat.  817,419  of  1906;  this  J.,  l'J06,  767.— B.  X. 

Metallic  deposits  ;    Process  for  obtaining  clcctroli/ti,- . 

L.  Trunkhahn.  Vienna.     Eng.  Pat.  1 1,498,  May  16,  1906. 

This  invention  relates  to  the  production  of  adherent  and 
lustrous  metallic  deposits  by  means  of  an  electrolytic 
bath  to  which  sugars  are  added,  and  consists  in  the 
addition  to  the  same  of  a  ferment.  The  following  is  given 
as  an  example  of  a  zinc  bath  : — 25  kilos,  of  crystallised 
zinc  sulphate  ;  15  kilos,  of  aluminium  sulphate  ;  1  kilo. 
of  calcium  carbonate  ;  4  kilos,  of  maltose  or  dextrose  ; 
0-5  kilo,  of  beer  barm. — B.  X. 


United  States  Patents. 

Furnace  ;    Electric  .     F.  T.  Snvder.  Oak  Park,  HI. 

U.S.  Pat.  825,359,  July  10,  1906. 

This  invention  relates  to  an  electric  furnace  of  the  trans- 
former or  induction  type,  and  comprises  a  core  contained 
within  a  chamber,  the  latter  being  adapted  to  hold 
material  forming  a  secondary  circuit  about  the  core.  A 
primary  induction-coil  winding  is  arranged  on  the  core 
substantially  concentric  with  the  secondary,  but  relatively 
displaced  along  the  core  such  a  distance  as  to  allow 
sufficient  magnetic  leakage  between  primary  and 
secondary  to  maintain  constant  current  in  the  secondary, 
upon  the  application  of  constant-potential  alternating 
current  to  the  primary  winding.  The  laminated  iron 
magnet  core  is  provided  with  means  for  clamping  the 
lamina?  together,  non-conducting  material  being  disposed 
about  an  arm  of  the  core  so  as  to  form  a  vertically-disposed 
annular  chamber  surrounding  the  core.  Between  the 
laminae  of  the  core  is  a  closed  trough  having  a  transverse 
web.  and  adapted  to  contain  water,  the  core  projecting 
outside  the  wall  of  the  chamber,  means  being  provided 
for  circulating  water  between  the  core  and  the  chamber. 
The  core  is  placed  within  a  bridge  of  refractory  material 
which  extends  across  the  central  portion  of  the  chamber, 
dividing  the  batter  into  two  vertical  wells  on  each  side 
of  the  bridge.  The  secondary  circuit  comprises  a  low- 
resistance  metal  conductor  consisting  of  multiple  bars  of 
copper  passing  under  the  core  from  one  well  to  the  other, 
and  molten  electrodes  of  the  metal  to  be  smelted  are  in 
contact  with  the  terminals  of  the  low-resistance  conductor, 
the  bridge  separating  the  two  electrodes.  A  slag  containing 
the  same  metal  is  supported  on  the  molten  electrodes  to  a 
level  above  the  level  of  the  bridge,  thus  uniting  electrically 
the  electrodes,  and  ore  to  be  smelted  is  fed  upon  the 
molten  material  through  a  suitable  opening  in  the  rever- 
berator}- roof  of  the  furnace.  The  slag  at  the  top  offers 
the  highest  resistance,  and  the  maximum  heating  effect 
is  thus  developed  in  the  upper  portion  of  the  secondary 
circuit.  The  chamber  is  provided  with  an  opening  through 
which  the  quantity  of  material  in  the  secondary  circuit. 
mav  be  varied  in  "order  to  vary  the  resistance,  and  the 
temperature  of  the  furnace  may  thus  be  adjusted  and 
automaticallv  maintained  constant.  The  resistance  of 
the  metal  increases  with  rise  in  temperature,  and  that 
of  the  slag  decreases,  and  the  relative  resistance  of  the 
metal  and  slag  are  so  proportioned  that  the  resistance  of 
the  secondary  will  increase  with  a  fall  of  temperature 
in  the  furnace. — B.  X". 
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Furnace  ;     Electric    .     J.    F.    Hammond.    Brewster, 

N.Y.     U.S.  Pat.  825,386,  July  10.   1906. 

The  furnace  consists  of  a  muffle  having  its  four  sides  and 
top  permanently  closed,  and  mounted  on  a  suitable  frame 
by  means  of  a  pivoted  joint  whereby  the  muffle  can  be 
inverted  from  its  normal  position,  switch-blades,  secured 
to  the  frame  and  muffle-body  respectively,  engaging  when 
the  muffle-bodv  is  swung  on  the  frame.  A  bottom 
member,  vertically  movable  in  the  frame,  engages  and 
closes  the  bottom  of  the  muffle,  the  bottom  member  being 
reciprocated  by  a  cam  controlled  by  a  handle-lever,  rollers 
connected  to  the  bottom  member  guiding  it  in  the  frame. 
Means  are  provided  for  locking  the  bottom  when  engaging 
the  muffle.  Electric  coils  are  arranged  in  each  of  the 
six  portions  of  the  muffle,  the  coils  being  divided  into  four 
groups,  one  group,  a,  being  disposed  in  the  top,  bottom, 
front,  and  back  of  the  muffle,  a  second  group,  6,  disposed 
in  the  bottom  and  top  of  the  muffle,  a  third,  c,  in  the  front 
and  back  of  the  muffle,  and  a  fourth,  d,  in  the  two  other 
sides  of  the  muffle.  The  terminals  of  the  coils  are  con- 
nected with  an  electric  switch  in  such  a  way  that  the 
"  groups  will  first  be  connected  in  series,  and  in  the 
successive  positions  of  advancement  of  the  commutator, 
the  latter  will  so  connect  the  terminals  of  the  groups 
whereby  in  the  second  position  a  shunt  of  low  resistance 
will  be  established  around  two  of  such  groups  as  c  and  d  ; 
in  the  third  position  of  the  commutator  the  groups  c  and 
d  will  be  out,  leaving  a  and  b  in  circuit ;  in  the  fourth 
position  of  the  commutator  groups  a  and  b  in  series  will  be 
connected  in  parallel  with  groups  c  and  d  in  series  ;  in  the 
fifth  position  of  the  commutator  a  shunt  of  low  resistance 
will  be  established  around  group  c  in  the  latter  multiple- 
series  arrangement  ;  in  the  sixth  position  the  groups 
a  and  b  in  series  will  be  connected  in  parallel  with  the 
group  d  ;  in  the  seventh  position  the  groups  a  and  b  con- 
nected in  series  will  be  connected  in  parallel  with  group  c 
and  also  with  group  d  ;  in  the  eighth  position  a  shunt  of 
low  resistance  will  be  established  around  the  group  b  in 
the  seventh  position  ;  in  the  ninth  position  thej  groups  a, 
c,  and  d  will  be  connected  in  parallel ;  and  in  the  tenth 
position  the  four  groups  a,  b,  c,  and  d  will  be  connected 
in  parallel.— B.  N. 

Nickel-copper  matte  ;  [Electrolytic]  Method  of  treating . 

\V.  M.  Johnson,  Iola,  Kans.     U.S.  Pat.  825,056,  July  3, 

1906. 
The  matte  is  treated  with  hot  dilute  hydrochloric  acid, 
whereby  a  solution  rich  in  nickel,  and  a  residue  rich  in 
copper  are  obtained.  The  solution  is  freed  from  iron,  and 
electrolysed  to  recover  the  nickel.  The  copper  is  recovered 
by  "  converting  the  residue  into  anodes  rich  in  copper," 
and  then  refining  the  latter  electrolytically,  the  refining 
solution  being  subsequently  treated  for  the  recovery  of 
nickel  salts. — A.  S. 

Ferro    alloys  ;     Process    of    producing    low-carbon . 

E.  F.  Price,  Niagara  Falls,  N.Y.     U.S.  Pat.  825,348, 

July  10,  1906. 
This  invention  relates  to  a  process  of  producing  low- 
carbon  alloys  of  iron,  such  as  ferro-chromium,  and  consists 
in  providing  a  charge  containing  ferro-silicon  and  an 
oxidised  compound  of  a  metal,  such  as  chromium,  which 
is  reducible  by  silicon  and  which  will  alloy  with  iron, 
together  with  a  basic  flux.  An  electric  arc  is  established 
within  the  charge,  a  considerable  body  of  the  latter 
surrounding  the  zone  of  reduction,  and  protecting  the 
electrodes  from  the  oxidising  effect  of  the  atmosphere. 
Between  the  electrodes  is  maintained  the  minimum 
potential  difference  requisite  to  effect  reduction,  thereby 
preventing  loss  of  electric  current  by  leakage  through 
the  charge.  The  resulting  slag  and  ferro  alloy  are 
separately  tapped  from  the  furnace  at  different  levels, 
and  the  charge  mixture  supplied  as  required. — B.  X. 

Metals  from  ores  ;   Extracting by  electrolytic  means. 

A.   Lenart,  jun.,   Buda-Pesth,  Austria-Hungary.     U.S. 
Pat.  826,435,  July  17,  1906. 

See  Fr.  Pat.  356,825  of  1905  ;  this  J.,  1906,  29.— B.  N. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  768.) 

Linseed  oil  and  cake  ;    Properties  of ,  in  connection 

with     various    solvents    and    physical    conditions.     A. 
Mitarewski.     Westnik   gigieni,  1906,  42,   578  ;     Chem.- 
Zeit,  1906,30.  Rep.  241. 
Oil   extracted    with   ether,     petroleum     spirit,    benzene   : 
or   carbon    bisulphide    lacks    the  characteristic    smell   of 
linseed. and  of  the  pressed  oil.  In  the  case  of  the  last  solvent, 
the  oil  has  a  strong  garlic  smell  and  a  dark  reddish-yellow 
colour,  the  others  giving  it  a  smell  of   fish  oil  and  a  more   i 
or  less  pronounced  greenish-yellow  tinge.     Solvents  do  not  i 
cause  any  determinable  alteration  in  the  nature  of  the  oil 
and  cake,  except  carbon  bisulphide,  which  increases  the 
quantity  of  the  volatile  acids,   and  therefore  raises  the 
saponification  value.     Pressed  oil  contains  more  true  fat. 
When   oil    is    stored,    the    temperature    influences    the 
degree  of  oxidation,  which  is  accelerated  by  storage  at 
70°  C.  and  also  by  exposure  to  the  air,  although  exposure 
to  light  for  26  days  was  found  to  have  little  effect. — C.S. 

Oil  from  the  seeds  of  the  berries  of  Shamnus  cathartica. 
[Purging  buckthorn].  X.  Krassowski.  J.  russ.  phys.- 
chem.  Ges.,  1906,  38,  144—161  ;  Chem.  Centr.,  1906,  2, 
348—349. 
The  seeds  were  disintegrated,  and  the  oil  extracted  by 
ether,  and  purified  by  treatment  with  light  petroleum 
spirit  and  sodium  carbonate  solution  ;  yield.  8-85  per  cent. 
The  oil  is  odourless,  slightly  soluble  in  alcohol,  and  easily 
soluble  in  ether,  chloroform,  and  benzene.  It  has  the 
sp.  gr.  0-9195  at  15°/4°  ;  saponification  value,  186; 
Hehner  value.  95-77  ;  iodine  value,  155  ;  Reichert-Meissl 
value,  0-89  ;  and  acid  value,  5-64.  The  non-volatile  fatty 
acids  have  the  iodine  value,  160-6  ;  acetyl  value,  25-8  ;  and 
mean  molecular  weight,  288-9.  The  unsaponifiable  matter 
contains  phytosterol  (0-48  per  cent,  of  the  oil),  and  a 
saturated  hydrocarbon  melting  at  81° — 82°  C.  (0-11 
per  cent.).  The  author  detected  the  presence,  in  the 
volatile  acids,  of  butyric  acid,  and  an  acid  crystallising 
in  leaflets  at  the  ordinary  temperature  ;  in  the  solid  acids, 
of  stearic  and  palmitic  acids  ;  and  in  the  liquid  acids,  of 
linolenic,  isolinolenic,  linolic,  and  oleic  acids.  The  following 
is  the  probable  composition  of  the  oil : — Unsaponifiable, 
matter  (phytosterol  and  a  hydrocarbon).  0-59 ;  volatile  acids 
(butyric  acid,  &c),  0-24 ;  stearic  acid,  6-00  ;  palmitii 
acid,  1-12  :  isolinolenic  and  linolenic  acids.  22-40  ;  linolic 
acid,  35-20  ;  oleic  acid,  30-10 ;  and  glyceryl  radical 
(C3H5),  4-32  per  cent.— A.  S. 

Japanese  sardine  oil  ;     Sew  unsaturated  fatty  acid  in . 

M.  Tsujimoto.  J.  Coll.  Engineering,  Imp.  Univ., 
Tokyo,  1906,  4,  1—9.  (See  also  page  798.) 
Japanese  sardine  oil,  obtained  from  Clupanodon  melano- 
sticta,  T.  and  S.  (Japanese,  ma-iwashi).  is  produced  in  large 
quantities  on  the  southern  and  eastern  coasts  of  Japan. 
The  larger  portion  of  the  oil  is  exported  to  Europe,  the 
figures  for  1905  being  2.379.267  kin.  (1,430,810  kilos.), 
valued  at  125,260  yen.  Three  specimens  of  oil.  from  dif- 
ferent localities,  examined  by  the  author,  varied  in  colour 
from  greenish-brown  to  reddish-brown  ;  all  of  them 
deposited  somewhat  large  quantities  of  "  stearine  "  at  low 
temperatures.  The  following  values  were  obtained  on 
examining  the  oils  : — 


Sample  1. 

Sample  2. 

Sample  3. 

Place  of  origin 

Chita  (Aichi 

Choshi  (Chiba 

Hakodate 

prefecture) 

prefecture) 

(Hokkaido) 

Sp.  gr.  at  15-5'  C.    .. 

0-9347 

0-931S 

0-9316 

1-32 

8-22 

5-15 

Free  acids,  as  oleic  acid 

0-66% 

4-13% 

2-59% 

Saponification  value.. 

195-76 

196-16 

194-81 

Iodine     value     (Wijs' 

180-70 

180-57 

187-25 

Refractive     index     at 

?0"  C 

1-4808 

1-4802 

1-4807 

Melting  point  of  fatty 

acids  (capillary  tube 

35-4" 

36-2° 

35-8* 

log.  si.  i»o«.]         Cl.   Xm.— PIGMENTS,  PAINT8;  KKsins.  \  ARNI8HES;  INDIA  in  1:1:1:1:    lVc. 


The  oil  is  practically  free  fr.>m  unsaponifiable  matter. 

From  the  fatty  acids,  n  bromine  addition  com] nd  was 

■•pared  bj  dissolving  about  I  grm.  in  10  c.c,  of  glacial 
acetic   acid,   cooling   tin-   solution,   and    adding   excess   of 
bromine,   drop    1>>    drop.     Ihe    precipitate,    after    being 
■ashed  "ii  .1  filter  with  a  large  quantity  of  ether,   was 
band  to  ha\  e  a  composition  corresponding  to  the  formula, 
i.J'.U'..      The   compound    is   thus   an   octobromide, 
I  from  an  unsaturated  fatty  acid.  C"I8H2s02.  which 
the  author  names  clupanodonic  acid.     The  yield  of  octo- 
bromide was  from  44-21  to  47-0)1  per  .nil.  of  the  weight 
of  the  mixed  fatty  acids,  corresponding  to  a  content  of 
from  13-34  to  14-20  per  cent,  of  clupanodonic  acid  111  the 
!-      The  free  acid  ".is  obtained  from  the  bro- 
mim'  compound    by   treatment   with   zinc   and   alcol 

Irochloric  arid,  but  the  yield  was  poor.  It  is  .1  yellow 
liquid  with  a  fishy  odour,  having  the  iodine  value  344-42; 
it   lu  xidised    when   exposed    to   the   sir,    drying 

completely  in  a  few  days. 

No  bexabromide  insoluble  in  ether  was  obtained  from 
the  fatty  acids  :  hence  the  occurrence  of  jecorie  acid  in  the 
oil  appears  to  be  doubtful  (compare  Fahrion.  Chem-Zeit., 
t«93,  521).— A.  S. 

Clupanodonic  acid  :    Occurrence  of in  herring  and 

whal<  oils.     M.  Tsujimoto.     J.  Coll.  Engineering,  [mp. 

Dniv.,  Tokyo,  1906,4.  11  —  14. 

The    author    found    that    clupanodonic    acid,    the    most 

characteristic   unsaturated   acid   of  Japanese  sardine  oil. 

is  also  present  in  herring  oil  (Clupea  pallasi,    C.   anil  V.  : 

Japanese,    Hi-shin]    (3*82     ti-.">4    per    cent,    of    the    mixed 

fatty  acids) ;  and  in  whale  oil  (Khachianectcs  glauca.  Cope) 

'    per   cent,    of   the    fatty   acids).     Xo   evidence    was 

obtained  of  the  presence  of  two  hiehlv  unsaturated  acids, 

and    Ci,.,H.i002,    stated   by   Bull   (Chem.    Zeit.. 

1899,  996)  to  be  present  in  herring  oil. — A.  S. 

Soaps  ;     Revised  classification  of ,  in  Bulgaria.     Bd. 

of  Trade  J..  Aug.  2,  1906.     [T.R.] 

A  circvlar  has  been  issued  by  the  Minister  of  Finance 
containing  modified  instructions  to  Bulgarian  Customs 
officials  with  regard  to  the  tariff  classification  of  imported 
soaps. 

The  following  are  declared  to  be  dutiable  under  Xo.  170 
of  the  tariff  as  "  toilet  soaps.  &c."  at  the  (conventional) 
rate  of  70  frs.  per  100  kilos.   (£1  8*.  5rf.  per  cwt.)  :— 

(a)  All  scented,  medicinal,  and  cosmetic  soaps,  without 
regard  to  their  size,  shape,  or  packing. 

(6)  All  unscented  soaps  of  the  usual  shapes  and  packed 
in  the  ordinary  manner,  where  it  is  proved  by  analysis 
that  the  bulk  of  the  stock  of  which  they  are  made  is  refined, 
as  in  the  case  of  toilet  soaps,  i.e..  that  it  contains  no  other 
admixture  than  refined  salts  of  sodium  or  of  sodium  and 
potassium. 

(c)  All  coloured  soaps,  scented  or  not,  having  the 
shapes  of  toilet  soaps. 

The  following  will  be  dutiable  under  Xo.  134  as  '*  soaps 
for  washing  and  other  ordinary  use  "  at  the  (conventional) 
rate  of  12  frs.  per  100  kilos.  (4*.  lO^rf.  per  cwt.)  :— 

(a)  All   soaps   with   regard   to   which   it  is   established 
by  analysis  that  they  are  made  of  an  unrefined  stock,  i.e., 
similar  to  that  of  which  common  soaps  are  generally  made,    | 
even  though  such  soaps  be  shaped  and  packed  like  toilet 
soaps. 

(6)  Unscented  soaps,   prepared  by  means  of  a  refined    | 
or  coloured  stock  or  not.  if  imported  in  the  shape  of  large 
cubes  (pains)  or  bars,  and  destined  for  laundry  purposes; 
and 

11   other  soaps   made   of  an   unrefined   stock   and 
destined  exclusively  for  laundry  purposes. 

In  their  reports  on  the  results  of  the  analyses  made,  the 
officials  are  to  state  specifically  that  "  the  stock  is  refined 
or  "  the  stock  is  unrefined."  in  order  to  intimate  that  in 
the  first  case  the  soap  is  dutiable  under  Xo.  170,  and   in 
the  second  case  under  Xo.  134. 

•Soap  for  tcool-icashing  in  Xatal.    Bd.  of  Trade  J.,  Aug.  2. 

1906.     [T.R.] 
The  "  Xatal    Government    Gazette,"    for   June    29  last. 
contains  a  proclamation  notifying   that  a  rebate  of   the    J 


whole    of    the    CoBtOnU    duties    will    l.e    allowed    upon 

and  other  substances  imported  for, 

in  connection  with  the  industry  of  wool-washing  in  the 

Colony. 
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Ultramarine  ;     Contributions    to    the    study    of .      I 

Chabrie   and   F.   Lcvallois.     Compt.   rend.,    1906,   143, 
222 224. 

When  ultramarine  is  heated  with  silver  nitrate  solution 
in  a  sealed  tube  at  I  10  C.  for  many  hours,  much  silver 
nitrite  is  formed  besides  the  products  noticed  by  former 
observers. 

Sodium  is  not  entirely  replaced  by  silver  in  silver 
ultramarine,  and  therefore  the  formula  based  on  this 
assumption  is  open  to  question.  The  ethyl,  phenyl,  and 
benzyl  derivatives  of  ultramarine,  on  treatment  with 
hydrochloric  acid,  do  not  give  off  sulphuretted  bydri 
as  does  the  original  blue,  being  unattacked  by  thai  a.  id  in 
the  cold.  They  lose  their  sulphide  ehaiacter  on  heating 
in  the  air.  wheieas  ordinary  ultramarine  is  little  altered  by 
this  treatment.  The  ordinary  blue  is  desulphurised  by 
heating  with  mercuric  oxide.  By  heating  with  water  at 
200° — 300  C.  for  100  hours,  ultramarine  is  completely 
decolorised,  sodium  sulphide  going  into  solution,  and  the 
residue  containing  no  sulphur. — F.  Sodn\ 

(£.)— RESIXS.  VARNISHES. 

Turpentine   oil;    Swedish .     J.    Kondakow   and   J. 

Schindelmeiser.     Chem. -Zeit.,     1906,    30,     722—723. 

Oil  of  turpentine  is  termed  pine-needle  oil  and  pine- 
wood  oil,  according  as  it  is  distilled  from  pine  needles  or 
the  thicker  parts  (roots)  of  the  pine  tree. 

These  oils,  whether  of  Russian,  Swedish,  or  French  origin, 
are  dextro-rotatory  (this  J.,  1906,  487),  and  contain 
rf-pinene,  rf-sylvestrene,  and  probably  bornyl  acetate. 
By  repeated  fractionation  of  a  specimen  of  Swedish 
turpentine  oil.  and  subsequent  treatment  with  hydro- 
chloric acid  gas,  the  authors  obtained  a  residue  which  was 
optically  inactive  and  consisted  of  p-cyniene.  This  is 
probably  the  first  time  that  the  existence  of  this  sub- 
stance in  turpentine  oil  has  been  proved. — C.  E.  F. 

Gum  elemi.     A.  Vesterberg.     Ber..  1906,  39,  2467—2472. 

The  crystallisable  part  of  Manila  gum  elemi  contains 
two  isomeric  monohydric  alcohols  (this  J.,  1891,  56): 
these  are  a-  and  j3-amyrin.  having  the  formula,  CjdH^OH, 
and  are  dextro-rotatory.  This  gum  elemi  contains  also 
brein.  which  is  separated  from  amyrin  by  crystallisation 
from  benzene.  Brein  is  a  dihydric  alcohol  and  has  probably 
the  formula  C30H4;.i(.iH  !2.  It  is  dextro-rotatory;  measure- 
ments on  an  alcoholic  solution  gave  [«^d  =  65-5". 

Brein  and  brein  acetate,  when  dissolved  in  acetic  anhy- 
dride and  treated  with  concentrated  sulphuric  acid,  give 
a  yellow  solution  which  on  warming  becomes  dark  brown. 
Amvrin  tested  in  this  way  gives  a  reddish-violet  colora- 
tion*.—C.  E.  F. 

Varnishes  ;     A    new   method   of  testing  the   hardness  and 

elasticity  of  .     A.  P.  Laurie  and  F.  G.  Bailv.     J. 

Roy.  Scott.  Soc.  Arts..  1906,  17,  101—110. 
The  method  devised  by  the  authors  consists  in  deter- 
mining the  degree  of  pressure  required  to  scratch  a  film 
of  the  given  varnish  by  means  of  a  hard  point  The 
apparatus  they  have  constructed  for  the  purpose  see  Kig.  i 
has  a  central  rod  moving  easily  in  openings  in  the  two 
horizontal  supports.  The  upper  part  of  this  rod  has  a 
screw  thread  on  which  is  a  running  nut.  prevented  from 
turning,  by  guides  which  project  into  its  wines,  but  made  to 
travel  up  and  down  by  turning  the  milled  head  at  the  top 
of  the  rod.  To  the  lower  part  of  the  nut  is  attached 
one  end  of  a  helical  steel  spring,  the  other  end  of  which  is 
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fixed  to  the  lower  bracket.  A  blunt  point  of  hard  steel 
with  a  radius  of  1  mm.  is  fixed  to  the  lower  end  of  the  rod, 
and  can  be  raised  or  lowered  by  screwing  the  nut  up  or 
down  so  as  to  compress  or  slacken  the  spring.  The  plate 
with  the  film  of  Tarnish  is  placed  beneath  this,  and  the 
point  brought  exactly  to  the  same  height,  which  is  taken  as 
zero.  Any  arbitrary  scale  can  be  used,  and  should  be 
attached  to  one  of  the  guides,  whilst  a  fiducial  mark  is 
made  on  the  wing  of  the  nut.  In  the  authors'  apparatus, 
the  spring  gave  a  maximum  pressure  of  1200  grins,  (which 
was  required  by  few  of  the  best  varnishes),  and  the  scale 
indicated  fractions  of  a  kilo.,  1  representing  0-1  kilo., 
2  representing  0-2  kilo.,  and  so  on.  The  film  was  prepared 
by  heating  the  thoroughly  cleansed  and  polished  plate, 
and  the  varnish,  together  in  a  hot  water  oven,  then  pouring 
the  varnish  on  to  the  centre  of  the  glass,  distributing  it 
with  the  finger,  warming  the  plate  to  make  the  layer  level 
and  uniform,  and  finally  leaving  it  to  dry  in  a  cupboard 
with  levelled  glass  shelves.  In  testing  the  varnished 
surface,  the  point  of  the  instrument  is  raised  to  the  zero 
position,  and  the  plate  drawn  slowly  and  smoothly  across 
it,  the  pressure  being  meanwhile  gradually  increased  by 
turning  the  milled  head,  until  a  white  scratch  becomes 
visible.  In  many  cases,  grooving  appears  long  before  the 
scratch,  but  so  long  as  the  transparency  of  the  varnish 
is  unaffected,  this  can  be  neglected.  It  is,  in  fact,  rather 
an  indication  of  toughness.  The  results  thus  obtained 
by  different  observers  usually  agree  within  5  per  cent. 
The  thickness  of  the  film  has  but  little  influence  unless 
it  be  excessively  thin  or  thick.  In  experiments  with 
varnishes  prepared  by  the  authors,  it  was  found  that 
mastic  varnish,  which  was  taken  as  typical  of  a  spirit 
varnish,  broke  down  at  a  pressure  of  1,  and  the  fracture 
examined  under  the  microscope  had  a  characteristic 
conchoidal  appearance.  Oil  varnishes  prepared  from 
rosin  varied  in  hardness  from  1  to  3,  according  to  the 
proportion  of  the  oil  ;  whilst  varnishes  prepared  from 
copal,  animi,  manila,  and  kauri  resins  with  oil  and 
turpentine,  required  a  pressure  of  9  to  12. 

Rosin  varnish  hardens  rapidly  and  the  process  is 
complete  in  a  short  time.  On  the  other  hand,  the 
hard  church  oak  varnishes  dried  very  slowly,  in  spite 
of    the    process     being    accelerated     by     heating    them 


to  70'— 80°  F.  for  a  fortnight,  after  eight  months' 
drying.  In  order  to  determine  the  influence  of  the 
atmosphere  and  frost  upon  the  varnishes,  plates  were 
exposed  to  the  air  for  three  months.  It  was  found  that 
the  amber  varnish  and  an  inferior  copal  had  deteriorated 
after  a  fortnight  and  had  quite  disappeared  in  three  months. 
The  oak  varnishes  showed  cracks,  and  one  of  them  had 
peeled  slightly.  The  other  trade  varnishes  were 
apparently  sound  and  transparent,  but  their  hardness 
had  fallen  to  1  or  2,  and  the  scratch  produced  had  a 
splintered  appearance.  It  is  pointed  out,  however,  that 
these  varnishes  would  probably  have  lasted  better  on  an 
absorbent  surface.  The  authors  conclude  that  the  test 
is  capable  of  detecting  deterioration  in  a  varnish  before 
it  becomes  manifest  to  the  eve. — C.  A.  M. 


Rosin  size  ;  Detection  and  determination  of  - 
XXIII.,  page  830. 


H.  Rebs. 


Turpentine  and  resin  industry  of  United  States.    Foreign 
Office  Misc.  Series,  No.  647.     [T.R.] 

The  British  Commercial  Agent,  Mr.  Bell,  has,  acting  under 
instructions  from  the  Foreign  Office,  made  an  investiga- 
tion of  the  turpentine  and  resin  ("  Naval  Stores  ")  industry 
of  the  United  States,  and  the  following  is  a  summary  of 
his  report  : — 

The  following  figures,  taken  from  the  United  States 
census  returns,  show  the  progress  of  the  industry  since 
1850  :— 

Number  of  Value  of 

Year.  Establishments.         Products. 


1850. 
1860. 
1870. 

1SSII. 

1890. 
1900. 


856 

$2,855,659 

625 

6,468,367 

227 

3.585,225 

508 

5,876,983 

670 

8,077.37'.' 

1,503 

20,344,888 

Resin  is  obtained  chiefly  from  the  long  leaf  pine,  of  which 
there  was  formerly  an  unbroken  forest  extending  from 
Southern  Virginia  through  the  South  Atlantic  and  Gulf 
States    to    Eastern    Texas.     More    than   one-half   of   the 
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original  forest,   however,   has   been  exhausted  unci  there 
)i  i-  been  1 1 1 1 1 «-  or  no  renewal. 

For  a  number  of  years  the  Beat  of  tin-  naval 
■dnatrj  continued  near  the  forests  of  North  Carolina. 
■  was  transferred  to  South  Carolina  at  a  later  period,  and 
within  ro.i-ii t  years  tin-  distriote  have  been  very  much 
■Blended,  ami  now  the  centre  is  in  Florida  ami  reaches 
into  Alabama,  Mississippi,  and  Louisiana. 

Under  the  present  methods  of  cutting  the  trees,  it  is 
mercl\  a  question  of  a  comparatively  short  tunc  before 
the  Bupply  "ill  '"'  exhausted.  The  I'ost  quality  of  crude 
terpentine  from  the  lone  hat  pine  i-  obtained  during  the 

first    year   the   tree  is   worked.       Each   succeeding   year   the 

colour  becomes  deeper  and  the  resin  is  poorer  in  volatili 

oil.      After    the    fourth    year    the    turpentine    orchard    i^ 

generally  abandoned.     It  is  only  in  North  Carolina  that 

tiler  landowners   work   their   trees  for   10  or  more 

essive    seasons,    protect    the    trees   against    tire,    and, 

I    after  giving  them  a  rest   for  a  series  of  years,  apply  new 

boxes  on  spaces  left  between  the  old  chips     "  reboxing." 

The  present  system  of  gathering  turpentine  in  the 
United  States  cannot  be  otherwise  than  wasteful.  It 
has  been  proved  that  the  cutting  of  the  box  does  not 
assist  the  How  of  turpentine,  but,  on  the  contrary,  it 
diminishes  the  flow.  The  cut  weakens  the  tree,  leaving 
it  more  subject  to  being  blown  down,  and  opens  the  trunk 
to  disease. 

With  a  view  to  avoid  if  possible  this  waste  the  United 
States  Department  of  Agriculture  undertook  in  15)01  a 
-cries  of  experiments.  Many  suggestions  were  made  and 
tested,  but  only  one  was  found  to  be  of  value,  and  it  has 
already  been  put  in  operation.  The  new  method  is 
styled  the  cup  and  gutter  system. 

The  value  exported  from  the  United  States  in  15)04 
and  1905  is  shown  as  follows: — 


Resin      

Tar     

Turpentine  and   pitch    .. 
Spirits  of  turpentine 


15)04. 

$6,621,870 
44,1144 
32.253 

■1.446,155 


s 


1905. 

I  Mill. list 

60.520 

74.5)38 

8.902,101 


Total      S16,145,224    ..     $16,106,643 

Of  the  spirits  of  turpentine  exported  in  1905,  43T  per 
cent,  went  to  the  United  Kingdom,  14-5  per  cent,  to 
Belgium,  and  14-1  per  cent,  to  Germany.  Of  the  remaining 
naval  stores  243  per  cent,  went  to  the  United  Kingdom, 
and  2ST  per  cent,  went  to  Germany. 


English  Patents. 

Waterproofing  composition,  applicable  also  as  a  vehicle  for 
pigment*.  T.  L.  Leishman,  Edinburgh.  Eng.  Pat. 
4533,  Feb.  24,  1906. 

The  following  compositions  are  claimed  :  (a),  a  vehicle 
for  the  preparation  of  waterproof  paints,  and  (6).  a  water- 
proof coating  for  fabrics. 


(a) 
Linseed  or  other  drying  oil . .  70 
Oxidised  rosin       15 

Casein     5 

Lime  water  (or  equivalent)  . .      10 
Algin  solution  (1   in   10)    ....      11 


(b) 

80 

5 

5 

10 

11 

—A.  S. 


Linoleum  for  writing  or  drawing  purposes  ;    Process  for 

the    manufacture   of   mono-coloured .      A.    Somnier, 

Siegen.    Germanv.     Eng.    Pat.    8884,    April    12,    1906. 
Under  Int.  Conv..  May  19,  1905. 

Suitable  quantities  of  powdered  glass,  powdered  pumice- 
stone,  and  the  constituents  of  wall  or  "  black  "  board 
varnish  are  added  to  the  linoleum  composition  during  the 
mixing  process.  The  mass  is  then  rolled,  pressed,  and 
dried  in  the  usual  manner.  It  is  stated  that  the  resulting 
linoleum  has  a  rough  surface,  which  remains  unaltered 
after  long  use,  and  is  suitable  for  writing  and  drawing 
purposes. — A.  S. 


(C.)— INDIA-RUBBER,  &c. 

India  rubber ;  Vulcanisation  of ■  in  pn  tenet  oflithargc. 

R.  Ditmar.     Gummi-Zeit,  1908,  20,  1077     1078 
A  mixtiiii:   of   Peruvian,  Manai  ind  "thimbles" 

n  .-  vuloanised  with  6  per  cent,  oi  ralph  ir,  and  increasing 
proportions  of  litharge ;  one  series  off  area 

in  the  autoclave  i"i  16  minutes,  at  145  ('..  and  another 
similar  series  in  the  hot-air  oven  for  two  hours  at  130  <  '■ 
The  elasticity  of  the  product!  Bhowed  no  regular  variation 
with  the  amount  of  litharge  added,  anil  was  throughout 
greater  in  the  latter  series  than  in  the  former,  The  strength 
increased  with  the  proportion  of  litharge,  but  reached 
a  maximum,  in  the  steam  cure  sine-,  at  :*."> — it t  per  cent. 
The  best  results,  on  the  "hole,  were  obtained  with  36  pel 
cent,  of  litharge  in  the  steam  cure,  and  30  per  cent,  in 
the  dry  cure.  Blank  specimens  without  litharge  were 
found  to  he  well  vulcanised  in  the  autoclave,  but  scarcely 
at  all  in  the  air  oven. — W.  A.  C. 

Indta    rubber  ;    Chalk    in    vulcanised .     E.    Herbst. 

(iummi-Zeit..  11106.  20,  5)98—999. 

A  STATEMENT  of  R.  Hit  mar  (this  J.,  1906,  326)  has  evoked 
a  controversy  on  the  influence  of  chalk  in  rubber,  which 
turns  mainly  on  the  meaning  of  the  term  "  colloidal 
combination."  However  this  may  be,  the  author  shows 
by  experiment  that  chalk,  when  present  in  vulcanised 
rubber,  is  certainlv  attacked  and  dissolved  out  by  dilute 
acids.— \V.  A.  C. 

English  Patent. 

Fabrics  ;   Manufacture  of .  by  covering  leather,  rubber, 

and  other  materials  with  cork.  Soc.  Anon,  du  Grimson, 
Charenton.  France.  Eng.  Pat.  26,55)5),  Dec.  20,  1905. 
Under  Int.  Conv..  July  5,  1905. 

Cork,  previously  cut  into  thin  sheets  and  "  molecularly 
transformed  "  (see  Eng.  Pat.  14,839  of  1904  ;  this  J., 
1905,  887),  is  "  demineralised."  soaked  in  a  solution  of 
pure  Para  rubber  in  benzine,  and  dried.  The  cork  thus 
treated  is  fixed  on  the  india-rubber  or  other  fabric  to  be 
coated  by  means  of  a  cement  or  an  adhesive  with  a  rubber 
base,  and  the  coated  fabric  is  vulcanised.  Claim  is  made 
for  the  manufacture  of  protecting  bands  for  pneumatic 
tyres  by  this  process. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  770.) 

Tannin  ;     Constitutional    formula    of .     J.    Dekker. 

Ber.,  1900,  39,  2497—2502. 

The  author  shows  that  Scruff  s  digallic  acid  formula  for 
tannin  is  not  in  accord  with  its  properties.  Tannin 
is  dextro-rotatory  (see  Walden,  this  J.,  1898,  190). 
A  sample  of  the  purest  tannin  (Tanninum  Urissimum 
purissimum)  had  [a]D  =  65°;  on  boiling  a  10  per  cent, 
aqueous  solution  with  one-quarter  of  its  volume  of  10  per 
cent,  sulphuric  acid  under  a  reflux  condenser,  the  rotation 
fell  to  [n]D  =  22°  after  1  hour,  [<j]d  =  7°  after  2  hours,  and 
[a]o  =  6'  after  6  hours,  whilst  after  the  same  periods  the 
percentages  of  unaltered  tannin  were  48-7,  26-6.  and  26 
respectively.  The  constitutional  formula  of  tannin 
should  afford  an  explanation  of  the  following  facts  :  — 
(1)  The  almost  complete  conversion  into  gallic  acid  by 
hydrolysis.  (2)  The  production  of  diphenylmethane  by 
distillation  with  zinc  dust  (Xierenstein).  (3)  The  pro- 
duction of  a  hexamethyl  derivative  of  tannin.  The 
compound  prepared  by  Herzig  and  Tscherne  from  tannin 
by  the  action  of  diazomethane  must  be  regarded  as  a 
hexamethyl  derivative,  both  on  account  of  its  analytical 
figures,  and  the  production  of  trimethylgallic  acid  from 
it  by  the  action  of  alcoholic  potash.  (4)  The  electric 
conductivity  of  tannin,  which  is  so  low  that  the  compound 
can  scarcely  be  regarded  as  an  acid.  (5)  The  properties 
of  the  benzoyl  derivative  (Bottinger),  which  point  to  the 
absence  of  a  carboxvl  group  and  the  probable  presence 
of  a  carbonvl  group.  Further,  the  acetyl  derivative  of 
tannin  is  shown  to  give  figures  which  agree  best  with  those 
of  a  hexa-acetvl  derivative.     The  formula  which  affords 
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the  best  explanation  of  these  facts,  and  also  the  formation 
of  rufigallic  acid  (hexahydroxyanthraquinone)  by  the 
action  of  concentrated  sulphuric  acid  on  tannin,  is  the 
following  : — 

OH 

H°rv°->o  /-°\ 

10l      l-C(OH)^/     ^>OH 

H  H  OH 

—A.  S. 


HC 


Jellies ;     Influence    of    foreign    substances    on    diffusion 

in .     H.    Bechhold    and    J.    Ziegler.     Z.    phvsik. 

Chem.,  1906.  56.  105—121. 

The  authors  made  a  series  of  experiments  to  ascertain 
the  effect  of  the  addition  of  certain  substances  (electrolytes 
and  non-electrolytes)  on  the  diffusion  of  other  substances 
(colouring  matters  and  electrolytes)  in  gelatin  and  agar 
jellies.  The  electrolytes  used  were  sodium  chloride, 
sodium  iodide,  and  sodium  sulphate  ;  the  non-electrolytes 
were  dextrose,  glycerol,  alcohol,  and  urea ;  and  the 
colouring  matters  were  Methylene  Blue,  Azolitmin  from 
litmus,  and  the  red  juice  of  the  beet.  The  influence  of 
the  added  substances  on  the  melting  points  of  the  jollies 
was  also  determined,  but  there  appeared  to  be  no  relation 
between  the  effect  on  diffusion  and  on  the  melting  point. 
The  diffusion  of  the  red  beet  juice  in  gelatin  jelly  is  only 
slightly  affected  by  the  addition  of  sodium  chloride  or 
sodium  iodide  to  the  gelatin  ;  any  influence  is  exerted 
in  the  direction  of  favouring  diffusion.  Addition  of 
sodium  sulphate  favours  diffusion.  None  of  the  three 
substances  mentioned  has  any  influence  on  the  per- 
meability of  the  gelatin  itself,  the  colouring  matter 
diffusing  just  as  far  into  a  20  per  cent,  jelly  as  into  a 
5  per  cent,  jelly.  Sodium  chloride  and  sodium  iodide 
have  no  effect  on  the  diffusion  of  beet  juice  in  agar  jellies, 
nor  on  the  permeability  of  agar.  Sodium  sulphate  retards 
diffusion,  but  has  no  influence  on  the  permeability  of  the 
agar.  Dextrose,  glycerol,  and  alcohol  retard  the  diffusion 
of  beet  juice  in  both  gelatin  and  agar  jellies  ;  they  also 
increase  the  permeability  of  gelatin,  but  have  no  effect 
on  that  of  agar.  Urea  accelerates  slightly  the  diffusion 
of  beet  juice  in  the  jellies,  but  has  practically  no  effect 
on  the  permeability  of  the  colloids.  Dextrose  and 
glycerol  accelerate  the  diffusion  of  Methylene  Blue  in 
gelatin  jellies;  alcohol  and  urea  also  accelerate  diffusion 
in  5  per  cent,  gelatin  jellies,  but  have  little  effect  in  the 
case  of  20  per  cent,  jellies.  The  permeability  of  gelatin  for 
Methylene  Blue  is  increased  by  dextrose,  hardly  affected  by 
glycerol,  and  diminished  by  alcohol  and  urea,  especially  by 
the  latter.  Gelatin  in  the  form  of  a  5  per  cent,  jelly  is  im- 
permeable to  Azolitmin,  but  becomes  permeable  even  up 
to  a  concentration  of  20  per  cent.,  if  urea  be  added  to  it. 
Dextrose,  glycerol,  and  alcohol  retard  the  diffusion  of 
sodium  chloride  and  sodium  sulphate  in  both  gelatin 
and  agar  jellies,  but  increase  the  permeability  of  the 
colloids.  Urea  has  a  much  smaller  retarding  influence 
on  the  diffusion,  and  at  times  even  acts  favourably. — A.  S. 

Eucalyptus ;  Recent  chemical  discoveries  relating  to  the . 

H.  G.   Smith.     XX.,  page  826. 

Egg-yolk  ;    Proposal  for  an  official  method  for  the  com- 
mercial analysis  of .     Report   of  Turin   Congress 

Commission.     XXIII.,   page   829. 

United  States  Patent. 

Tanning  ;    Process  of .     J.  L.  Martin,  Terrell.  Tex. 

U.S.  Pat.  825,852,  July   10,   1906. 
The  hide  is  tanned  with  a  mixture  of  10  galls,  of  "  broom- 
weed  ooze,"  4  lb.  of  gum-gambier,  1  lb.  of  powdered  alum, 
2  lb.  of  common  salt,  and  3  lb.  of  persimmon  bark. — A.  S. 

French  Patent. 

Leather  and  leather  articles  ;    Process  for  strengthening, 

stiffening,   and  waterproofing  .     E.  Laurent.     Fr. 

Pat.  363,045,  Feb.  7,  1906.     Under  Int.  Conv.,  March  2 
1905,  and  Feb.  6,  1906. 

The  process  consists  in  immersing  the  leather  in  a  bath 


of  molten  paraffin  at  a  temperature  not  exceeding  70°  C. 
The  soles  of  boots  may  be  dipped  in  the  bath,  and  in  the 
case  of  leather  for  wheel-tvres,  the  strips  are  mounted 
on  moulds  so  that  only  the  tread  of  the  tyre  is  immersed 
in  the  bath,  leaving  the  edges  of  the  strip  supple.— W.  P.  S. 


XV.— MANURES,  &c. 

(Continued  from  page  770.) 

Vinasse  and  molasses  ;    Treatment  of ,  for  recovery 

of  nitrogenous  matter  after  removal  of  potash.     Vasseux. 
XVII.,  page  823. 


XVI.— SUGAR,   STARCH,    GUM,    &c. 

(Continued  from  page  771.) 

Beetroot  ;   Process  for  complete  extraction  of  sugar,  without 

formation   of   by-products,    from   .     E.    Lallemant. 

Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1906.  23,  1428—1434. 

The  beetroot,  in  the  form  of  cossettes.  is  rapidly  dried 
at  a  medium  temperature  in  Lafeuille's  drying  apparatus  ; 
no  loss  of  sugar  occurs  in  this  operation  if  the  latter  is 
properly  conducted.  The  dried  cossettes  are  then  ground 
as  finely  as  possible,  and  heated  with  90  per  cent,  alcohol 
(150  litres  per  100  kilos,  of  dry  cossettes)  at  75°  C.  until 
the  latter  is  saturated.  The  alcoholic  solution  is  run  into 
n  cooling  apparatus  and,  when  cold,  is  seeded  with  a 
small  quantity  of  finely  ground  sugar.  The  sugar  readily 
separates,  impurities  being  left  in  the  solution.  The 
cossettes  may  be  treated  with  a  second  quantity  of  hot 
alcohol  while  the  first  solution  is  cooling.  After  separation 
of  the  sugar,  the  mother  liquor  from  the  first  solution  is 
used  for  another  extraction  of  the  cossettes,  the  second 
solution  being  run  into  the  refrigerator,  and  being  cooled 
in  its  passage  to  the  latter  by  the  cold  mother  liquor  of 
the  first  solution.  A  saving  of  fuel  is  thus  effected. 
The  above  cycle  is  repeated  until  all  the  sugar  is  dissolved 
out  of  the  cossettes  (10  to  12  operations  according  to  the 
sugar  content  of  the  beetroot).  The  mother  liquors  may 
be  used  to  dissolve  the  sugar  from  five  more  batches  of 
cossettes,  and  hence  the  amount  of  sugar  remaining 
dissolved  in  the  final  mother  liquor  is  comparatively 
very  small  (scarcely  0-15  per  cent,  of  the  beetroot).  The 
alcohol  is  recovered  from  the  mother  liquors  and  exhausted 
cossettes  by  distillation,  the  last  traces  being  removed 
from  the  latter  by  a  current  of  hot  air.  The  dried, 
exhausted  cossettes  form  a  very  good  cattle  food.  The 
sugar  which  is  deposited  in  the  refrigerating  apparatus, 
and  which  retains  a  small  quantity  of  alcohol,  is  at  once 
dissolved  to  a  syrup  in  slightly  alkaline  water.  The  syrup 
is  then  boiled,  the  alcohol  being  collected  separately  and 
returned  to  the  general  reservoir  of  the  factory.  Owing 
to  the  purity  of  the  syrup,  the  subsequent  refining  is  simpler 
and  more  economical  than  by  other  processes.  The 
amount  of  alcohol  required  in  the  above  process  is  com- 
paratively small  (131'25  hectolitres  for  21  tons  of  beetroot) 
and  only  a  small  quantity  is  required  to  make  up  for  loss 
due  to  leakage,  &c. — L.  E. 

Diffusion   juice  ;    Acidity  of .     A.   Grosjean.     Bull. 

Assoc.  Chim.  Sucr.  et  Dist.,  1906,  23,  1418—1420. 
From  the  estimations  of  acidity  of  various  samples  of 
diffusion  juice  by  L.  Herme's  method  the  author  draws 
the  following  conclusions  : — In  diffusion  juice  of  acidity 
corresponding  to  not  more  than  0-120  grm.  of  oxalic  acid 
(C2H204.2H20)  per  100  c.c,  the  apparent  purity  varies 
very  slightly,  and  the  amount  of  glucose  present  is  small. 
In  juice  of  higher  acidity  there  is  a  decided  decrease  in 
the  purity  and  a  considerable  increase  of  reducing  sugars. 
In  all  eases  the  degree  of  purity  and  the  amount  of 
reducing  sugars  in  the  juice  are  closely  connected  with  the 
acidity  of  the  latter.  The  author  also  quotes  experiments 
which  show  that  the  juice  deteriorates  much  more  rapidly 
when  kept  in  the  collecting  back  than  it  does  when  it 
remains  in  the  diffusion  battery  for  the  same  length  of 
time. — L.  E. 
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i/ion   o/   sugar  solutions;     Xew   researches  on  the 

total  (fleet  of  clarification  with  basic  hod  or, tot,   on . 

I.     Pellet.       Bull.    Soc.    Chun.     Sucr.     Dist  .     1906,    23. 

1466  1471. 
s  clarifying  sugar  solutions  with  basic  lead  acetate,  two 
outces  of  err. ir  arc  introduced;  ill  Owing  to  the 
oluinc  occupied  by  the  precipitate,  the  true  concentration 
•f  the  sugar  solution  is  greater  than  the  apparent  eon- 
entration,  the  polarisation  reading  being  thereby  increased. 
2)  The  precipitate  retains  a  quantity  of  the  sugar  mcchani- 
dlv.  the  polarisation  reading  being  thereby  reduced, 
ro  determine  how  far  these  errors  compensate  each  other, 
he  author  lias  made  the  following  experiments  : 

A  measured  quantity  of  molasses  was  placed  in  a 
rraduatcd  flask,  clarified  with  basic  lead  acetate,  mixed, 
nude  up  to  volume  at  a  known  temperature,  filtered,  ind 
■d.  A  similar  quantity  of  the  same  sample  was 
Uritu', I  in  n  small  flask  with  exactly  the  same  amount 
>f  basic  lead  acetate  as  before,  mixed,  filtered  rapidly 
I  hrough  a  small  filter,  and  the  filtrate  collected  in  the  same 
graduated  llask  as  was  used  in  the  first  experiment. 
The  precipitate  was  then  washed  perfectly  free  from  sugar, 
he  washings  added  to  the  filtrate,  the  whole  made  up 
o  volume  at  the  same  temperature,  passed  through  a 
liter  of  the  same  kind,  and  polarised  in  the  same  tube 
.nd  at  the  same  temperature  as  in  the  first  experiment. 

In  the  first  case  the  reading  was  affected  by  the  errors 
ibove  mentioned  ;  in  the  second,  these  errors  were 
■liiuinated.  Molasses  from  various  sources  were  examined. 
The  results  show  that,  on  the  average,  the  readings 
ibtained  after  removing  and  washing  the  precipitate 
ire  very  slightly  higher  than  when  the  clarified  solution 
s  read  directly  after  filtration.  The  differences,  however, 
ire  within  the  limits  of  experimental  error,  and,  practically, 
here  is  no  necessity  to  make  any  correction  on  account 
if  clarification  with  basic  lead  acetate.  The  author  also 
•i  experiment  on  Scheibler's  method.  Two 
quantities  of  50  c.c.  of  molasses  were  each  clarified  with 
22  c.c.  of  lead  solution,  and  made  up  to  100  and  200  c.c. 
■espectively.  The  first  polarised  50-395.  and  the  second 
•0-42U  (mean  of  20  readings  V  Owing  to  greater  concen- 
:ration.  more  sugar  was  retained  by  the  precipitate  in  the 
Be  than  in  the  second,  but  the  volume  of  the 
precipitate  also  bore  a  greater  proportion  to  the  volume 
if  the  solution  ;  hence  the  readings  were  almost  identical, 
the  latter  being,  contrary  to  Scheibler's  theory,  slightly 
higher. — L.  E. 


Maple   products 
value  of . 


Determination  of  the  lead  [malic  acid] 
A.  P.  Sy.     XXIII..  page  830. 


Yinasse  and  molasses  ;    Treatment  of .  for  recovery 

of  nitrogenous  matter  after  removal  of  potash.     Vasseux. 
XVII..    next  column. 

Sugar  duties  in  Great  Britain  in  1905—06.     Ann.  Rep.  of 
Oomm.  of  Customs.     Sugar  Customs  Rep.,  1906.    [T .R.] 

The  net  revenue  from  the  sugar  duties  reached  a  total  of 
£6.177.953,  or  practically  the  same  as  in  the  previous 
year.  Included  in  this  amount  is  £154.441  duty  received 
Ion  account  of  sugared  goods  and  saccharin,  and  £162.622 
for  glucose,  both  these  amounts  being  slightly  better 
than  the  previous  year.  Of  molasses  1.033.793  cwt.  was 
delivered  on  drawback  or  free  of  duty  to  the  British 
distiller,  thus  enabling  him  to  manufacture  cheap  spirit. 
compared  with  932.985  cwt.  in  1904-05.  Most  of  it  is  of 
foreign  and  colonial  make. 

XVH.— BREWING,  WINES,  SPIRITS,  &c 

(Continued  from  page  773.) 

Birleu  cultivation  experiments  of  the  Yercin  Yersuchs-  und 

Lehranstalt    fir    Brauerei  ;      Report    on .     C.    v. 

Eckenbrecher.  Woehenseh.  f.  Brau..  1906,  23,  365—368, 

377—382. 

The   report    deals    with  Original    Hanna    barley,  Heines 

Hanna  barley.  "  Hannchen  "  barley.  Primus  barley,  and 

Svanhals  barley  grown  in  various  soils  during  the  year 


1906.  The  season  was  a  wel  one,  and  con  equently  the 
grain  was  only  of  medium  quality.  Moreover,  in  the 
majority  of  the  experimental  fields  the  weather  .  onditiona 
during  harvest  were  very  unfavourable.  The  "  Bann- 
chen  "  barley  gave  the  most  abundant  j  ield  and  best  type 
of  grain  for  brewing  purposes,  particularly  when  grown  in 
light  soil,  and  in  many  cases  also  when  grown  in  better 
barley  soil.      The  yield  of  straw    wa  ly   to  that 

of  Beines  Hanna  barley.  The  "  Eannchen  barley 
showed  the  greatest  weight  per  hectolitre,  the  least  weight 
per  1000  corns,  and  the  lowest  percentage  of  albumin 
( 1 1-77)  of  tin-  a  hove- mentioned  hind..  The  quality  of  the 
grain  also  was  the  best.  The  two  Banna  barleys  stn.nl 
next  to  the  "  Bannchen  "  barley.  Original  Banna  barley 
a  better  yield  of  grain  than  Beinea  Hanna  barley; 
the  latter,  however,  was  oi  better  quality.  Their  albumin 
contents  were  12-26  and  12-16  per  cent,  respectively. 

The  two  Imperial  barleys.  Primus  and  Svanhals,  in  all 
cases,  especially  when  grown  in  light  soil,  gave  the  smallest 
yields,  and  were  decidedly  poorer  in  quality  than  the 
above-named  varieties.  Their  albumin  contents  were 
12-33  and  12-66  per  cent,  respe.-tively.— L.  E. 

Wines ;      The     "  graisse  "    disease    [ropiness]    of    . 

E.    Kayser    and    E.    Manceau.     Compt.    rend.,    1906, 

143.  247—248. 
The  results  of  experiments  with  the  ferment  described 
previously  (this  J..  1906.  386)  are  given,  particular  atten- 
tion being  paid  to  the  degree  to  which  various  sugars  are 
attacked  by  the  ferment  and  to  the  products  formed. 
Portions  of  a  white  wine  of  the  Champagne  district,  after 
receiving  the  addition  of  different  sugars,  were  inoculated 
with  the  ferment,  and  kept  in  closed  bottles  for  a  month. 
The  following  figures  represent  grms.   per  litre:  — 


Original 
sugar. 


Sugar  Sugar 

remainirjg.     destroyed 


Wine. 

no  added  sugar  . . 

1-60 
(as  lsevulose) 

1-31 

029 

Wine. 

34-09 

29-18 

8-9X 

Wine. 

33-57 

15-33 

1S-24 

Wine. 

OO.OJ       ' 

1-59 

20-62 

The  organism,  consequently,  thrives  best  in  a  medium 
containing  lsevulose.  The  products  formed  vary  according 
to  the  sugar  which  has  been  attacked  ;  lsevulose  gives 
mannitol,  lactic,  acetic,  and  traces  of  higher  acids ;  dextrose 
yields  lactic  and  volatile  acids ;  and  saccharose  gives  the 
products  of  la?vulose  and  dextrose. — W.  P.  S. 

I  inasse  and  molasses  ;    Treatment  of ,  for  recovery 

of  nitrogenous  matter  after  removal  of  potash.     Vasseux. 
Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1906,  23.  1381—1382. 

The  nitrogenous  matter  contained  in  molasses  is  more 
valuable  than  the  potassium  salts  contained  in  the  latter  ; 
it  is  generally  lost,  however,  by  incineration  during  the 
process  of  working  up  the  saline  matter.  The  author 
proposes  the  following  method  for  its  recovery : — The 
vinasse,  after  concentration  to  a  suitable  degree,  is  treated 
with  the  requisite  quantity  of  sulphuric  acid.  Nearly  the 
whole  of  the  potash  is  converted  into  sulphate  which 
crystallises  out.  The  mother  liquors  are  evaporated  to 
dryness  in  special  apparatus.  The  nitrogenous  organic 
residue  contains  5 — 7  per  cent,  of  nitrogen  and  6 — 7  per 
cent,  of  potash. — L.  E. 

Malt  extracts  ;    Examination   of  commercial .      E.    F. 

Harrison  and  D.  Gair.     XXIII.,  page  830. 

Yeast  ;     Acclimatisation    of    to    saccharine    mineral 

nutrient  media.  "Bios"  question.  H.  H.  Pringsheim. 
Centr.  Bakt..  Abth.  2,  1906,  16,  111—119.  YVoch.  f. 
Brau..  1906.  23.  401. 
Wildiers  observed  that  although  a  single  cell  of  yeast 
is  sufficient  to  start  a  culture  in  media  containing  organic 
nutrients,  it  is  necessary  to  sow  a  large  number  of  cells  in 
order  to  obtain  cultures  in  media   containing  nothing  but 
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sugar  and  mineral  salts.  The  difference  is  essentially  one 
which  concerns  the  nitrogen,  phosphorus,  and  sulphur. 
The  author  explains  that  if  these  elements  are  already 
present  in  the  form  of  albuminoid  derivatives,  e.g..  peptones, 
a  verv  much  smaller  expenditure  of  energy  is  necessary  on 
the  part  of  the  yeast  to  effect  their  reconversion  into 
albumin  than  if  they  are  present  as  ammonium  and  other 
mineral  salts.  Although  yeast  can  accommodate  itself 
to  the  greater  strain  involved  by  the  synthesis  of  its 
albumin  from  mineral  nutrients,  several  of  the  cells 
succumb  in  the  process.  The  organic  products  of  these 
cells  assist  the  survivors  in  the  same  way  as  an  addition 
of  a  yeast  decoction.  The  minimum  number  of  cells 
which  will  grow  in  a  mineral  medium  is  smaller  in  the  case 
of  yeast  taken  from  a  wort-culture  rich  in  nitrogen  than 
in  the  case  of  pressed  yeast  which  is  generally  poor  in 
nitrogen.  It  is  quite  unnecessary  to  assume,  as  Wildiers 
does,  the  existence  of  a  specific  principle  ["  bios "]  to 
explain  these  observations. — J.  F.  6. 

Spirit  duties   in    Great  Britain    in    1905-06.     Ann.  Rep. 

of  Coram,  of  Customs.  [T.R.] 
The  net  receipts  from  foreign  spirit  show  a  decrease  of 
£97.839,  or  2-56  per  cent.,  as  compared  with  1904-05, 
following  on  a  decrease  of  £635,936,  or  14-3  per  cent.,  in 
the  preceding  year.  This  is  mainly  due  to  a  falling-off 
in  the  importation  of  foreign  plain  spirit,  both  for  potable 
and  for  industrial  purposes,  the  amount  imported  from 
Germany  being  186.934  galls.,  against  338,836  galls,  in 
1904-05".  while  there  were  no  importations  of  foreign 
spirit  for  methylating  purposes  last  year,  the  decrease 
having  been  continuous  since  1902-03.  in  which  year 
1.196.167  galls,  were  imported  for  methylating.  During 
the  past  five  years  wide  variations  have  occurred  both 
in  the  quantities  imported  and  the  average  values  of  the 
imports  of  spirit  from  Germany,  which  variations  are 
mainly  governed  by  the  quantity  of  potatoes  available 
in  Eastern  Europe  for  conversion  into  spirit.  Low  prices 
ruled  from  1901  to  1903,  the  imports  in  those  years  being 
3,089,909  galls,  and  1,808,769  galls,  respectively  ;  con- 
sequently spirits  of  this  kind  displaced  home-made  spirits 
to  a  great  extent  during  those  years.  Now  the  position 
is  reversed,  as,  owing  to  the  advanced  prices  ruling  in 
German  spirit  during  the  past  two  years,  the  British 
distiller  has  been  enabled  to  hold  his  own  at  home,  and 
hence  the  trade  with  Germany  is  almost  at  a  standstill. 
The  quantity  of  foreign  spirits  retained  for  home  con- 
sumption again  fell  last  year  to  750.865  proof  galls., 
yielding  £477,290,  or  a  decrease  of  8-06  per  cent.  In  the 
caseof  perfumed  spirits  there  is  littlechange — 37.217  galls., 
yielding  £33,900,  having  been  imported,  compared  with 
38,163  galls.,  yielding  £34,707,  in  1904-05. 

Spirit;   Duty  free ,  in  U.S.A.  Oil.  Paint,  and  Drug 

Rep.,  Aug.  6,  1906.     [T.R.] 

The  preliminary  annual  report  of  the  Commissioner  of 
Internal  Revenue  for  the  fiscal  year  1906  is  unusually 
interesting,  owing  to  the  bearing  it  has  upon  the  newly 
adopted  free  alcohol  policy  of  the  Government. 

The  receipts  from  all  sources  of  internal  revenue  for  the 
fiscal  year  1906  were  8249,102,738,  as  compared  with 
(234,187,976  for  1905,  an  increase  of  6  per  cent.  The 
increase  in  1906  over  1904  was  only  0-5  per  cent.  The 
cost  of  collecting  the  revenue  in  1906  was  $4,720,768,  or 
about  2  per  cent.  The  principal  items  of  revenue  included 
S143,394,053  from  distilled  spirits,  S55,041,858  from 
fermented  liquors,  and  $48,422,997  from  tobacco.  While 
the  largest  relative  increase  is  noted  in  fermented  liquors, 
it  is  suggestive  that  the  increase  in  ihe  tax  on  distilled 
spirits  was  no  less  than  S7, 435,542  in  1906  over  1905, 
while  in  1905  the  increase  over  1904  was  less  than  S150.000. 

The  very  large  increase  in  the  tax  paid  on  distilled 
spirits  in  1900  is  highly  encouraging  to  the  administration, 
and  especially  to  the  officials  of  the  Internal  Revenue 
Bureau,  who  are  looking  forward  with  considerable 
anxiety  to  the  effect  upon  the  revenues  of  the  new  law 
granting  free  denatured  alcohol  for  industrial  purposes. 
The  most  authoritative  estimates  thus  far  made  with  regard 
to  the  effect  on  the  revenues  of  the  free  alcohol  statute 
predicts    a    loss    of     8200,000    to    S500.000.      This   is  a 


negligible  sum  in  view  of  the  magnitude  of  the  revenue 
from  this  source,  but  even  the  preposterous  figures  sub- 
mitted by  the  opponents  of  the  free  alcohol  law%  at  the 
recent  session  of  Congress,  indicating  a  loss  of  $5,000,000 
per  annum,  have  no  terrors  for  the  Treasury  officials  m 
view  of  the  current  increase  in  the  spirit  revenue.  This 
is  believed  to  be  due  not  only  to  increased  consumption, 
but  especially  to  better  administrative  methods,  which 
have  reduced  illicit  distillation  to  a  minimum  and  made 
it  practicable  to  collect  the  tax  on  nearly  all  the  spirits 
actually  produced. 

United  States  Patents. 

Fermentable  products  from  grain  ;    Process  of  developing 

the .     A.  F.   Kniesche,  Syracuse,  N.Y.     U.S.  Pat. 

825,662,  July  10,  1906. 

This  process  consists  in  preparing  a  mash  of  corn-meal, 
cooking  the  same  for  a  sufficient  length  of  time  at  a  tem- 
perature of  about  212  F.,  cooling  to  150°  F.,  and  then 
stirring  in  uncooked  dry  rye- meal ;  adding  to  this  mash 
a  mixture  formed  by  macerating  malt-meal  in  water  at 
a  temperature  of  50" — S0C  F..  until  the  water  has  extracted 
the  diastase  and  other  soluble  parts  of  the  malt  ;  then 
allowing  the  whole  mixture  to  rest  from  one  to  two  hours 
at  about  142°  F.  to  convert  the  contained  starch  into 
fermentable  sugar,  and  afterwards  cooling  the  entire 
mixture  to  75  — S0:  F.—  T.  H.  P. 

Soy  ;    Process  of  brewing .     T.   Suzuki,    Sunamura, 

Japan.     U.S.  Pat.  825.500,  July  10,  1906. 

This  improved  process  consists  in  initially  mixing  approxi- 
mately 5-1  bushels  of  barley  with  5-13  bushels  of  soy- 
beans, adding  about  2-05 — 3-6  "  bushels  "  of  salt  dissolved 
in  63-52  imperial  galls,  of  boiling  water,  slowly  and  con- 
tinuously stirring  under  a  substantially  constant  heat 
until  matured,  then  adding  further  saline  solution,  and 
continuing  the  stirring  for  several  days. — T.  H.  P. 

Wood-alcohol  ;    Process  of  making .     H.   O.   Chute, 

Cleveland,  Ohio.  U.S.  Pat.  824.906.  July  3,  1906. 
This  process  consists  in  distilling  from  crude  pyroligneous 
acid  a  concentrated  distillate  of  between  10  and  25  per 
cent,  alcohol  content  and  of  acid  nature,  in  which  oily 
impurities  are  insoluble  ;  allowing  the  distillate  to  stand 
to  permit  the  impurities  to  separate  ;  decanting  off  the 
clear  liquid,  and  adding  to  it  an  excess  of  alkali  ;  decanting 
from  the  resinous  deposit  formed,  and  refractionating 
the  decanted  liquid  to  form  a  strong  alcohol  which  is 
above  80  per  cent,  strength  and  perfectly  miscible  with 
water.— T.  H.  P. 

Alcoholic   spirits  ;    Process  for  producing  .     G.   W. 

Palmer,   Seattle.    Wash.     U.S.   Pat.   825,342,  July   10, 
1906. 

Claims  are  made  for  a  sour- mash  process  of  producing 
spirits  without  the  use  of  grain  or  malt,  consisting  in 
inducing  rapid  fermentation  in  a  new  or  sweet  mash 
composed  of  bran,  sugar,  and  water  by  adding  to  it  a 
retained  portion  of  the  old  or  sour  mash  composed  of  the 
same  ingredients  previously  fermented  and  soured. 

— T.  H.  P. 


XVIII.— FOODS ;   SANITATION;   WATER 
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(Continued  from  page  775.) 

(-4.)— FOODS. 

Mine  nil  waters  ;    Difference  between  the  electrical  resist- 
ances   of    natural    and   artificial .     D.    Negreano. 

Compt.  rend.,   1906,  143,  257—258. 

The  resistance  of  a  natural  mineral  water  is  practically 
constant  for  the  water  from  any  particular  spring,  whilst 
waters  prepared  artificially  in  imitation  of  the  natural 
spring  waters  have  quite  different    resistances  from  the 
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,ti,r      I  sample  of   Vichj    water  had   a 

r  of    1-10  ohms  .il    Is    ('..  and  similar  water,  pic- 

irtiticially,    a    resistance    of    112    ohms. 

,  iter  showed  .i   resistance  of   12sn    ohms;    similar 

water    had    a    resistance    of    1120    ohms.     The 

,■  of  a  natural  mineral  water  diminishes  with  the 

temperature.     For  moderate  ranges  of  temperature,  the 

i    temperature   of   I     may    he  calculated    to 

18     r     by    the    formula  :     Rt  =  K,,[  1      a(t      Is  , 

■    nut  of  variation  and  ia  approximately 

W.  1".  S. 

Malt  extracts:    Examination  of  commercial .     E.   F. 

Harrison   and    D.    Gair.     XXIII.,    page   830. 

United  States  Patent. 

Grain  ;  Process  of  conditioning .     H.  J.  Caldwell  and 

J.  R.  Barr.  Earl  Park,  Ind.     U.S.  Pat.  825,378,  July  10, 

I i 

Is  tins  process,  the  superficially-moistened  grain  is  sub- 
i  the  action  of  cooled  bleaching  chemical  fumes. 
sulphurous  fumes,  either  by  themselves,  or  diluted 
with  several  times  their  own  volume  of  air. — T.  11    P 

(0.)— DISINFECTANTS. 


larium  sulphide  ; 
[as  insecticide]. 
Feb.  3.  1906. 


French  Patents. 

Application   o/  

C    P.    Chalap.     Fr. 


in   agriculture 
Pat.  '  362,967. 


Bariim    sulphide,    and    especially    the    crude    sulphide 
ined  by  the  reduction  in  a  furnace  of  barium  sulphate, 
nely   powdered   and  dissolved  in  water,  the  solution 
being  applied  to  vines  attacked  by  oidium.     Or  the  sul- 
phide may  be  mixed,  for  special  purposes,  with  a  copper 
:    or  with  iron  sulphate  or  zinc  sulphate,  for  general 
I  use,  to  form  a  compost  containing  iron  or  zinc  sulphide 
barium  sulphate,  applicable  in  place  of  sodium  sul- 
phide or  calcium  sulphide  against  crvptogamic  nialadic-.. 

— E.  s. 

XIX  —PAPER,   PASTEBOARD,  &c 

(Continued  from  page  775.) 

Paper  machine  ;  Driiing  of  the .  and  drying  cylinders. 

C.  Hofmann.     Papier-Zeit..  1906.  31.  243U. 

The  essential  part  of  the  equipment  of  a  high-speed  paper 
machine  consists  of  a  very  larsze  number  of  drying  cylinders, 
-facrory  paper  can  be  made  if  it  has  to  be  dried  too 
rapidly,  and  in  order  to  ensure  gradual  drying,  every 
increment  in  the  speed  of  the  machine  should  be  accom- 
panied by  a  corresponding  increase  in  the  number  of 
drying  cylinders.  The  slower  the  drying,  the  less  is  the 
alteration  in  the  length  of  the  web.  and  if  a  sufficient 
number  of  moderately  heated  drying  cylinders  be  pro- 
vided, they  can  all  be  driven  at  the  same  speed,  and  the 
complicated  mechanism  for  the  regulation  of  the  "  draws  " 
becomes  unnecessary.  The  author  describes  a  machine 
recently  constructed  in  Germany  which  possesses  41 
drying  cylinders  and  eight  separate  felts  and  felt  dryers. 
The  machine  is  driven  by  a  300-h.p.  engine,  the  exhaust 
steam  from  which  is  condensed  in  the  drying  cylinders. 
The  speed  of  the  machine  can  be  varied  between  59-5 
and  160  metres  per  min.,  when  working  on  "  news."  by 
simple  regulation  of  the  engine,  whilst  an  alternative  drive 
is  provided  for  making  cardboard,  by  which  the  speed  can 
be  varied  between  25  and  66-5  metres  per  min.— J.  F.  B. 

Rosin  size  [in  paper] ;  Detection  and  determination  of . 

H.   Rebs.     XXIII.,   page  S30. 

United  States  Patents. 

Cellulose    acetate  :     Process    of    mating  .     A.    Corti, 

Diihendorf.  Switzerland.     U.S.  Pat.  S26.229,    Julv   IT. 
1906. 

Cellulose  is  heated  with  a  mixture  of  acetic  anhydride, 


id     ind   dimethyl    nilphate,    the    proportion  of 
i., -tie  anhydride  t., 
to  120.— J.  F.  B. 

Product  obtained  from ,  and  process  of  its 

M.  G.  Olivii  r,   A  -  ignoi    to    5o      I 

T.s.  Pat.  826,351.    Jnlj  IT.  1906. 

LULOSI    ranthate,   whilst    still  in  a  soluble  and  un- 
coagulatcd  condition,  is  ground  to  a  smooth  and   pi 

without  the  addition  of  water.     The  product  u  then 
compressed,  anl  forced  into  suitable  moulds,  in  which  the 
\  mthatc  is  coagulated  and  decomposed.      The  ri 
cellulose  is  then  washed,  dried,  and  moulded.— J.  K.  B. 

French  Patents. 

Cellulose   comjiound  ;     Process  of   making  a    non-nitrated, 

non-inflammable .      C.      Trocquenet.      Fr.     Pat. 

362,989,  Feb.  5,  1906. 

The  compound  consists  of  a  mixture  of  cellulose,  asbestos, 
and  the  organic  matter  contained  in  oyster  shells.  To 
obtain  the  cellulose,  seaweed  is  successively  treated  with 
alkali  and  acid,  and  washed.  The  asbestos  is  ground  to  a 
paste  with  petroleum  oil  of  -p.  ui\  O-SSO.  whilst  the  oyster 
shells  are  ground,  treated  with  hydrochloric  acid,  and 
the  insoluble  residue  boiled  with  water,  then  washed  with 
water  containing  a  weak  alkali,  and  finally  collected 
on  a  filter.  From  55  to  65  parts  of  the  cellulose. 
2  to  12  parts  of  the  oiled  asbestos,  and  20  to  45  parts  of 
the  oyster-shell  Bnbstance  are  mixed  together  and  treated 
with  formaldehyde.  After  removing  the  excess  of  the 
latter,  the  mass  is  suitably  coloured,  pressed,  and  is  then 
tit  for  use  as  a  substitute  for  celluloid. — \V.  P.  S. 

Organic  or  inorganic  compounds  ;  Process  for  the  reduction 

of  .     S.    Kapff.     Fr.    Pat.   362.985,   Feb.   3,   1906. 

VII..    page   811. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

(Continued  from  page  7TT.) 

JJeroguinine  and  the  constitution  of  the  cinchona  altaloids. 
\V.    Koenigs.     Annalen,   1906,   347.    143—232. 

Meroquinine.  CgHjgOgN,  can  be  obtained  either  by 
hydrolysing  cinchene  or  quinene  with  aqueous  phosphoric 
acid  under  pressure,  or  more  conveniently  by  oxidising 
cinchonine  with  chromic  and  sulphuric  acids.  Mero- 
quinine is  easily  soluble  in  water,  sparingly  so  in  alcohol, 
and  forms  colourless  crystals,  melting  at  223 — 224  I  : 
it  is  dextro-rotatory,  having  [a]D  about  27-6°.  and  yields 
a  characteristic  hydrochloride,  also  gold  and  platinum 
double  salts.  The  methyl  and  ethyl  esters  are  oils 
giving  crystalline  hydrochlorides.  Acetylmeroquinine 
crystallises  in  plates,  melting  at  100°  C,  whilst  nitroso- 
meroquinine  melts  at  6T3  C.  ;  the  formation  of  these 
derivatives  indicates  the  presence  of  an  imino  group  in 
meroquinine.  On  oxidation  with  chromic  acid,  mero- 
quinine is  converted  into  cineholoiponic  acid,  whilst, 
when  reduced,  cincholoipone  is  formed.  A  saturated 
base  /3-ethyl-y-methyl  pyridine  (/3-eollidine)  is  produced 
on  heating  with  mercuric  chloride  and  dilute  hydrochloric 
acid.  By  the  action  of  bromine  water  a  hydrobroniide 
of  bromomeroquinine  is  formed,  to  which  the  author 
assigns  a  lactonie  structure,  and  which,  on  boiling  with 
water,  is  converted  into  oxvmeroquinine,  a  colourless 
crystalline  substance  melting  at  208°— 210°  C.  These 
results  make  it  possible  to  assign  to  meroquinine  the 
formula 

XH  <^CH(.CH:CH|)>  CH.CH„.CO„H. 

The  formation  from  cinchene  takes  place  in  accordance 
with  the  equation 

C19H.,0X,  +  2H,0  =  CH3C9H6X  +  C9Hiim,\ 
Cinchene.  I.epidine.     Meroquinine. 

The  author  discusses  the  work  done  both  by  Skraup 
and  others  and  bv  himself  on  the  cinchona  alkaloids,  and 
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N 


CH.C0H3 


the  evidence  available  for  establishing  their  constitution. 
Applying  the  formula  above,  established  for  meroquinone. 
he  is  able  to  propose  structural  formulae  for  quinene, 
cinchonine,  quinine.  &c.  The  course  of  reasoning 
followed  is  briefly  as  follows  : — 

By  fusing  the  cinchona  alkaloids  with  potash  the 
following  compounds  have  been  obtained  : — Quinoline. 
lepidine  (y-methylquinoline).  p-methoxyquinoline, 
o-ethylpyridine  and  .S-ethyl-j-methylpyridine.  As  oxi- 
dation products,  the  following  have  been  identified  : — 
•y-quinolinecarboxylie  acid,  a,  /3,  y-pvridinetricarboxylic 
acid  and  r3.y-pyridinedicarboxylic  acid.  The  cinchona 
alkaloids  are  bitertiary  bases ;  they  yield  monoacetyl 
derivatives,  and  therefore  contain  a  hydroxyl  group, 
quinine  in  addition  containing  rnethoxyl.  They  are 
unsaturated,  adding  2  atoms  of  bromine  or  a  molecule  of 
the  halogen  hydrides,  and  therefore  contain  the  vinyl 
group. 

Quinine.  C.>0H.,40oXo,  mav  thus  so  far  be  expanded  to 
C9H5(OCH3)5;.C8Hi;(dH)X:CH  :  CH2. 

Cinchene  and  quinene  differ  from  the  corresponding 
alkaloids  in  being  broken  up  on  heating  with  concentrated 
hydrobromic  acid  into  apocinehene  C19H18(OH)X  and 
apochinene  C19H190.2X.  which  compounds  have  been 
proved  to  be  a-phenylquinoline  derivatives.  On  the 
other  hand,  on  heating  with  phosphoric  acid,  quinene  is 
converted  into  p-methoxylepidine  and  meroquinene.  The 
constitution  of  this  latter  being  established,  it  is  possible 
to  assign  to  cinchene  (C19H20X2)  the  formula 

C9H6X.CH  :  C.CH2.CH<^(^^^g2>X 

which  fully  explains  the  above-mentioned  decompositions. 
From  this  the  structure  of  quinine  may  be  deduced  as 

•CH2 CH\ 

CH3O.C9H5X.CH2.C(OH)<     ^[CH2]2-^ 

x  X CH2  --• 

The  author  draws  attention  to  the  great  unstability 
of  the  quinine  molecule  and  the  large  number  of  possible 
stereoisomerides.  He  forecasts  the  possibility  of 
synthesising  quinine  either  from  /3-ethyl-y-methylpyridine 
or  from  p-methoxylepidine,  but  does  not  expect  any 
possible  technical  future  for  this  process  any  more  than 
has  attended  the  svnthesis  of  atropine  or  cocaine. 

— E.   F.   A. 

Caffeine  ;    Sew  derivatives  of .  and  the   reactions  of 

its  glyoxaline  nucleus.    Brissemoret.     Bull.  Soc.  Chim., 
1906.  35,  316—321. 

When"  a  hot  solution  of  10-5  grms.  of  caffeine  and  7  grins. 
of  salicylic  acid  in  1000  c.c.  of  water  is  suddenly  cooled, 
the  compound  C8H10O2X4.C7H6O3  separates  out  in  the 
form  of  white  needles,  sparingly  soluble  in  cold  water, 
more  soluble  in  warm  water,  and  also  in  sodium  acetate 
solution.  The  aqueous  solution  of  this  compound, 
which  has  an  acid  reaction  to  litmus,  forms  Tanret's 
double  salt,  C7H503Xa.C8H1002X4.H20,  when  treated 
with  the  theoretical  amount  of  alkali,  and  evaporated  ; 
this  yields  up  its  caffeine  to  chloroform.  \\  hen  the 
base  is  treated  with  7*6  grms.  of  protocatechuic  acid, 
under  similar  conditions,  the  analogous  compound, 
C8H10O2X4.CTH6O4.  is  obtained.  If  9  grms.  of  gallic  acid 
be  employed  in  this  manner,  the  resulting  compound  is 
C8H1002X4.C7H6O5,  which  forms  grey,  micioscopic 
needles.     These  compounds  are  permanent  in  the  air. 

3-7-Dimethvlxanthine  forms  similar  compounds  with 
these  acids,  but  when  neutralised  with  sodium  bicarbonate 
the  aqueous  solutions  of  these  liberate  dimethylxanthine. 
Similarly,  glyoxaline  can  be  obtained,  but  on  account  of 
the  solubility  of  the  compounds  in  water,  solutions  in  ether 
must  be  employed.  Ethereal  solutions  of  1  grm.  of 
glyoxaline  and  2  grms.  of  salicylic  acid  give  the  compound 
C3H4X2.CTH6U3  in  white  needles  insoluble  in  ether. 
2-Methylglyoxaline  gives  similar  compounds  with  salicylic 
and  gallic  acids.  Benzoic  acid  reacts  thus  neither  with 
xanthine  nor  glyoxaline  bases. — J.  O.  B. 

Iso-coniine  and  the  synthesis  of  coniine. "  A.  Ladenburg. 
Ber.,   1906,   39,  2486—2491. 

Aftek  working  with  rf-eonline  purified  through  the 
bitartrate,  the  author  concludes  that  iso-coniine  is  present 


in  synthetic  coniine.  By  heating  a-picoline  with  aldehyde 
and  water  to  150°   C.   methylpicolvlalkine, 

XC5H4.CH2.CH(Oh').CH3, 
is  produced,  boiling  between  116°  and  120°  C  at  13  mm. 
This  substance  was  heated  with  hydrochloric  acid  to  185°  C 
and  the  product  reduced  with  sodium  and  alcohol.  The 
racemic  coniine  so  obtained  boils  at  166° — 168°  C  The 
bitartrate  of  this  base  was  cr\-stallised  from  water,  the 
solution  being  sown  with  a  crystal  of  d-coniine  bitartrate  ; 
the  product  obtained  melted  at  56°  C.  The  iso-coniine 
obtained  from  this  salt  had  [o]d  =  19-2°.  The  rotation 
of  the  purest  d-coniine  is  15-6°.  Iso-coniine  boils  at 
167°  C.  corr.  ;  sp.  gr..  0-8445  at  20°  C,  and  0-8472  at 
17°  C.  The  hydrochloride  melts  at  221°— 2223  C,  and  the 
platinum  double  salt  at  174  C.  after  drying.  These  result- 
and  the  crystallographic  properties  of  the  salts  agree  with 
those  of  d-coniine.  The  sole  difference  between  iso- 
coniine  and  rf-conline  lies  in  the  optical  rotation.  If 
i-coniine  be  heated  with  solid  caustic  potash  to  240° — 248°  C. 
for  several  hours,  a  base  with  [a]D  =  17-l°  is  produced. 
Also  if  i-conline  be  heated  by  itself  to  290c — 300=  C.  a  base 
is  produced  boiling  at  164: — 166°  C.  and  with  [a]D=15-67\ 
and  which  is  practically  pure  i-coniine. — F.  Shdx. 

Eucalyptus ;  Recent  chemical  discoveries  relating  to  the . 

H.  G.  Smith.     Brit.  Pharm.  Conf.,  Birmingham,  1906. 
Pharm.  J.,  1906,  77,  101—102. 

Kinos. — The  best  kino  for  pharmaceutical  use,  which  does 
not  gelatinise  in  tinctures,  is  the  product  of  Eucalyptus 
microcrys,  but  it  is  not  available  in  commercial  quantities ; 
the  next  best  is  that  from  E.  calophylla,  which  can  be 
obtained  in  quantity.  The  kino  of  E.  rostrata  is  not  so 
good,  since  it  tends  to  gelatinise,  and  is  not  so  astringent 
as  the  former  kinds.  There  are  two,  if  not  three,  tannms 
present  in  eucalyptus  kinos.  One  of  these,  which  gives 
a  violet  colour-reaction  with  ferric  chloride,  gelatinises 
in  alcoholic  solution.  It  is  found  in  the  kinos  of  the 
"  ironbarks,"  "  stringy-barks,"  and  "  peppermint " 
eucalypts.  The  other  tannin,  which  gives  a  green  colour- 
reaction  with  ferric  chloride,  does  not  gelatinise. 

Oxalic  acid. — Since  calcium  oxalate  occurs  in  consider- 
able quantity  in  the  bark  of  certain  eucalypts.  sometimes 
to  the  extent  of  16  per  cent.,  it  might,  when  accompanied 
by  tannin,  be  a  cheap  source  of  oxalic  acid.  In  the  case 
of  E.  salubris  the  considerable  amount  of  tannin  present, 
which  is  equal  in  tanning  properties  to  that  of  "  mallet- 
bark.1'  is  readily  extracted.  The  residual  bark  should 
yield  oxalic  acid  as  a  profitable  by-product. — J.  O.  B. 

Sodium  ajnide  and  cyclic  ketones.  Derivatives  and  con- 
stitution of  fenchone  and  eamphenilone.  F.  W.  Semmler. 
Ber.,  1906,  39,  2577—2582. 

In  dealing  with  fenchone  and  eamphenilone,  a  reagent 
is  required  which  will  attack  the  CO-grouping  and  split 
the  molecule  in  its  neighbourhood.  Where  a  dimethylated 
carbon  atom  is  next  to  the  CO-grouping,  the  action  of 
sodium  amide  results  in  the  breaking  of  the  ring  and  the 
formation  of  the  sodium  amide  of  the  corresponding  acid 

C.C(CH3)2  _^C.C(CH3)2  +  ccaNHXa. 

C.CO  H 

Dihydrofencholenic  acid  amide  (b).  Ci„H:9ON,  is  produced 
by  boiling  together  molecular  proportions  of  feuchone 
and  sodium  amide  in  benzene,  and  pouring  the  liquid  into 
ice- water.  The  amide  melts  at  94°  C,  and  boils  at  160°  C. 
at  11  mm.  This  amide  is  different  from  the  isomeric 
dihydrofencholenic  amide  (a)  obtained  by  Mahla  (Ber., 
1901.  34.  3777)  from  fenchonimine  and  melting  at  130-5°  C. 
Dihydrofencholenic  acid  (6),  C10H18O2.  boils  at  140°— 
141°  C.  at  10  mm.,  has  sp.  gr.,  0-9742  at  15°  C,  and  sets 
to  a  solid  at  the  ordinary  temperature.  The  methyl  and 
ethyl  esters  were  prepared.  On  reducing  the  acid  with 
sodium  and  alcohol,  dihydrofencholenic  alcohol  (b), 
C10H20O,  is  produced.  It  "boils  at  100°  C.  at  11  mm.  ; 
sp.  gr..  0-8869  at  22:  C.  ;  nD=  1-45662.  The  corresponding 
aldehyde.  C]0H18O.  boils  between  80° — 85°  C.  at  10  mm.; 
sp.  gr.,  0-885  at  20°  C.  ;  nD=  1-445.  The  semicarbazone 
of  this  aldehyde  melts  at  144° — 145°  C.  Camphenilone 
is  attacked  by  sodium  amide  in  the  same  wav  as  fenchone. 
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with   the   formation   of  Hihydrocamphoceenic   amide   (6), 
CaHpON.  melting  at  IBS    ('      The  corresponding  dihydro 

oamphoceenic   acul   (fc).   < '..ll,,,!  >._,.   boils  at    Ills       139     ' 
at  12  mm.  :    sp.  gr.,  < i ■ '. i s | . .  ;    „,,      1-45662.     The  hearinp 
,if   these    results    on    the    constitution    of     fenchone    and 
camphenilonc  is  thru  ilis.u-.scil       I     Sims. 

Di-itoapiol,   di-isoeugenol    methyl    ether,    and  di-a 
T.  Sieki.      Her..  11  Kill.  39.  2422—2424. 

As  ethereal  solution  of  isoapiol  was  saturated  with  hydro- 

chloric  acid  gas  ;   the  ether  was  distilled  off,  and  the  residue 

betted  in  a  sealed  tube  to  2imi    i '.     By  crystallising  the 

from   alcohol,    fine   white   crystals  of  di-isoapiol 

C^HM08,  were  obtained,  melting  at  9f°C.      The  substance 

does  "not  take  up  bromine.      Di-isoeugenol  methyl  ether, 

',.  "as   produced    by  a    similar   reaction   from  iso- 

■1  methyl  ether.      It  forms  snow-white  silky  needles, 

melting    at      lot;     (.'.,    and     does    not     take    up    bromine. 

one,    O^r^Ofi.   formed    from    asarone    melts    at 

100    C.,  and  does  not  form  a  bromine  addition  compound. 

Another    compound,    melting    at     9t>:   ('.   is    formed    with 

! di-asarone.     Its  analysis  agrees  with  that  of  symmetrical 

i uiethoxyphenylethylene. — F.  Shdn. 

acids  :  Differentiation  of  natural  and  synthetic . 

H    I'ormimbceuf  and  L.  Grosman.     Ann.  Chim.    anal. 
»ppl..  1906,  11,  243—244. 

i  ric  benzoic  acid  from  toluene  invariably  contains 
i  distinct  trace  of  chlorine,  whereas  the  natural  acid, 
sublimed  from  gum  benzoin,   is  free  from  that  clement. 

—J.  0.  B. 

\Sulphcxicdic  acid.     O.    Stillich.     J.    prakt.    Chem.,    1906, 
74.  51—50.     (See  this  J„  1906,  713.) 

Iiie  author  has  examined  the  action  of  sulphoaeetie  aeid 
on  amines,  and  found  that  it  behaves  similarly  to  acetic 
acid.  When  sulphoaeetie  acid  is  warmed  with  primary 
amines  (aniline,  p-phenetidine.  p-anisidine,  o-toluidine 
ind  a-naphthylamine)  neutral  salts  are  obtained : 
HBO,.CHg.COOH4-2RNH2  =  RNH3S03.CHs.COORNH3  : 
its  are  easily  decomposed  at  a  higher  temperature 
into  the  amine  salt  of  a  sulphoacetvlamine  : 

RXH3S03.CH.,.COORXH3  = 
RXH3S03.CHJ.CORXH  +  H„0. 

The  yields  obtained  are  almost  theoretical.  With  primary 
amines  containing  aeid  groups,  e.g.,  p-aminophenol,  the 
n  does  not  take  place.  By  the  action  of  sulpho- 
aeetie acid  on  methylaniline,  the  methyl  group  is  split 
off,  and  the  aniline  salt  of  sulphoaeetanilide  produced. 
These  amine  salts  are  soluble  in  warm  water  or  alcohol, 
and  in  dilute  acids,  from  which  they  separate  out  un- 
1  changed.  The  amine  salts  are  converted  into  hydro 
chlorides  by  concentrated  hydrochloric  acid,  and  into 
{the  corresponding  sodium  salts  bv  the  action  of  sodium 
hydroxide— C.  E.  F. 

Cerium  compounds  ;    Purification  of  .     X".  A.  Orlow. 

Chem.-Zeit.,  1906.  30,  733. 

Ceric.  in  contradistinction  to  eerous,  compounds  have 
the  property  of  forming  a  soluble,  readily  decomposable 
oxalate  with  excess  of  ammonium  oxalate,  analogous  to 
that  formed  by  thorium  salts  under  similar  conditions. 
This  reaction  affords  a  convenient  method  of  preparing 
cerium  salts  free  from  all  other  rare-earth  compounds.  A 
solution  of  the  impure  oxides  in  warm  sulphuric  acid  is 
diluted,  poured  into  a  large  excess  of  ammonium  oxalate 
solution,  and  filtered  rapidly.  The  dark  orange  filtrate. 
containing  the  double  oxalates  of  thoria  and  ceria  (the 
other  oxalates  remaining  insoluble),  gradually  becomes 
colourless  on  standing,  owing  to  reduction  of  the  ceric  salt, 
and  precipitation  of  the  eerous  oxalate  formed.  The 
thorium  oxalate  remains  in  solution,  and  the  eerous  oxalate 
is  perfectly  free  from  other  earths.  The  reduction  and 
precipitation  can  be  expedited  by  reagents  such  as  sodium 
sulphite.  Other  organic  acids  besides  oxalic  acid  form 
[double  salts  with  tetravalent  cerium,  e.g.,  double  salicy- 
late of  sodium  and  cerium. — H.  B. 


Formaldehyde  m,:t  formic  add ;    Volumetric  determination 

of by  means  of   permanganab 

II    Grossmann  and  A.  Aufreoht.     .Will.. 

Citratee  and  tartrate*  ;    Detection  of .     J-  I     I 

Will.,  page  829 

Ethers  and  esters;    British  duties  on .  •'«   litii.vnii. 

Ann.  Rep.  of  Comm.  of  Customs.  [T.R.] 
Among  dutiable  articles  there  was  an  all-round  decline, 
the  chief  item  heme  chloral  hydrate,  which  dropped  from 
£1216  to  £1060.  Ac,!..-  eater:  realised  £200,  butyric 
ester  £487,  sulphate  ether  £131  (£56  Una),  ethyl  bromide 
£2,  ethyl  chlonde  £422  (£139  leas),  ethyl  iodide  £1,  and 
transparent  soap  in  the  manufacture  ,,|  which  spirit  has 
been  used  declined,  by  £23,  to  £77. 

Hexamethyhntetramine.      U.S.    Customs    decision.      Oil, 

Paint,  and  Drug  Rep..  Aug.  6.  [T.R  1 
The  protest  of  the  importers  was  sustained  regarding 
merchandise  invoiced  as  "  hexamethylcnli-traniinc "  on 
which  duty  was  assessed  at  66  cents  per  pound,  under  the 
provisions'  of  paragraph  67  of  the  Tarilf  Act  of  1897, 
-  medicinal  preparation  in  the  manufacture  of  which 
alcohol  is  used  The  importers  claimed  the  goods  to  be 
,  i,l,-  at  26  per  cent,  ad  valorem,  under  paragraph  68 
of  said  Ait.  as  a  medicinal  preparation  in  the  manufacture 
of  which  alcohol  is  not  used.  The  merchandise  was  found 
to  be  identical  with  that  passed  upon  in  Gen.  A-ppr.  6403 
(T.  D.  "27,5051.  and  in  accordance  with  said  decision  the 
protest  was  sustained  and  the  decision  of  the  collector 
reversed  wi,th  instructions  to  reliquidate  accordingly. 

United  States  Patents. 

Borneol;    Process  of  making  .     A.  Hesse.   Assignor 

to  Chem.  Fabr.  anf  Aetien.  vorm.  E.  Schering,  Berlin. 
U.S.  Pat.,  826,165,  July  17.  1906. 

See  Fr.  Pat.  3.59.547  of  1905  ;   this  J..  1906,  392.-T.F.B. 

Creosote  compounds.     R.  Berendes.  Assignor  to  Farbenf  abr. 

vorm.   F.   Baver  und  Co.,   Elberfeld,   Germany.     U.S. 

Pat.  824,901,  July  3,  1906. 
Alkyloxy acetyl  compounds  of  creosote,  obtained  by 
the  action  of  alkyloxyacetyl  chloride  on  creosote,  are 
colourless  liquids,  soluble  in  ether  and  alcohol,  liberating 
creosote  when  treated  with  alkali  hydroxides  ;  they  are  said 
to  possess  valuable  therapeutic  properties.  The  ethoyy- 
acetyl  creosote  compound  is  especially  claimed:  it  boils 
from  152  to  176°  C.  (20  mm.  pressure).  (See  also  I  .6. 
Pat.  822.339  of  1906;    this  J..  1906,  653.)— T.  F.  B. 
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Mircurous     oxalate     emulsions.     L.      Castellani.      Phot. 

Korr.,  1906.  43.  2S1  ;  Chem.-Zeit.,  19011.  30.  Rep.  244. 
MJBBCUROtra  oxalate,  prepared  by  acting  on  mercui 
nitrate  with  oxalic  acid  at  80°  C.  was  washed,  and  made 
into  a  coagulable,  white,  fine-grained  emulsion  with 
dissolved  gelatin  and  salt,  the  latter  being  essential  to 
coagulabilitv.  Plates  coated  with  this  emulsion,  then 
bathed  in  bichromate,  and.  when  dry,  exposed  under  a 
negative,  were  fouud  suitable  for  phototype  printing,  and 
were  very  fine  in  the  grain,  though  not  standing  pressure 
verv  well.  Xo  heat  is  required  to  form  the  grain,  and 
the  films  on  the  used  plates  do  not  lose  the  property  of 
swelling  up. — C.  S. 

Photographic   process}    Investigations   into  the   theory  of 

the  —.     Liippo-Cramer.     Phot.   Korr.,   1906,  42.  80, 

241  ;  Chem.-Zeit..  1906,  30.  Rep.  244. 
The  substance  of  the  negative  cannot  be  made  entirely 
soluble  bv  oxidation  with  acid  permanganate,  conversion 
into  ferrocyanide.  or  by  ehlorination  with  nascent 
chlorine  or  eupric  chloride,  though  it  becomes  soluble 
when  exposed  to  bromination.  iodisation.  or  the  conjoint 
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influence  of  .silver  bromide  and  potassium  ferricyanide. 
The  residue  left  on  treating  a  negative  with  chromic  acid 
is  insoluble  in  thiosulphate,  but  is  soluble  in  a  strongly 
acid  fixing  bath  or  in  ammonium  thiocyanate  containiiiL' 
sulphuric,  nitric,  hydrochloric,  or  citric  acid.  The 
author  therefore  differentiates  two  substances  in  the 
finished  negative — one  soluble  in  chromic  acid,  nitric  acid, 
&C.,  and  presumably  pure  silver,  and  one  probably 
consisting  of  a  solution  of  silver  in  silver  bromide,  rather 
than  a  sub-halide. — C.  S. 

English  Patent. 

Photographic  plates,  films  and  the  like  ;•    Preparation  and 

development  of .     \V.  F.  C.  Kelly  and  J.  A.  Bentham, 

London.     Eng.  Pat.  8911,  April  27,  1905. 

The  various  substances  necessary  for  developing  photo- 
graphic plates  or  films  are  applied  to  the  back  of  the  plate 
or  film  by  aid  of  a  suitable  colloid  ;  a  preservative  such  as 
boric  acid  or  an  alkali  borate  is  also  added.  The  mixture 
may  be  applied  as  one  layer,  or  the  substances  may  be 
separated  into  different  areas,  containing,  for  example, 
the  alkaline  constituents  in  one  set  of  areas,  and  the 
reducing  agents  in  another.  In  order  to  avoid  reflection 
of  light  from  the  glass,  a  "  backing  "  layer  may  be  inter- 
posed between  the  sensitive  film  and  the  support,  or  a 
light-absorbing  substance  may  be  incorporated  with  the 
developing  constituents.  When  the  invention  is  applied 
to  "  roll  "  films,  an  impervious  band  is  rolled  with  the 
film  to  prevent  the  action  of  the  developing  substances 
on  the  emulsion.  The  plates  or  films  are  developed  by 
immersion  in  water.  (Compare  Eng.  Pat.  3164  of  1905  ; 
this  J.,  1906,  560.)— T.  F.  B. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

(Continued  from  page  778.) 

Nitroglycerin  explosives  ;    Uncongealable .   F.  Roewer. 

Z.   ges.   Schiess-  u.   Sprengstoffw.,  1906,  228  ;    Chem.- 

Zeit.,  1906,  30,  Rep.  240. 
Nitrated  monochlorhydrin,  being  able  to  withstand  tem- 
peratures of  -  25°  to  -  30°  C.  without  freezing,  and  being 
non-hygroscopic  and  insoluble  in  water  and  acids,  is 
recommended  as  an  adjunct  in  the  composition  of  nitro- 
glycerin explosives.  It  possesses  the  advantages  of  being 
easv  to  separate  from  the  nitrating  acid,  and  to  wash, 
besides  acting  as  a  good  solvent  of  trinitroglycerol.  An 
addition  of  5 — 10  per  cent,  of  dinitromonochlorhydrin 
considerably  lowers  the  freezing  point  of  the  product, 
and  20  per  cent,  gives  a  product  that  will  stand  very  low 
winter  temperatures.  Other  qualities  imparted  by  this 
addition  are  diminished  susceptibility  to  shock  and 
percussion,  without  injuring  the  other  properties  of  the 
explosives.  An  objectionable  feature  is  that  free  hydro- 
chloric acid  is  liberated  when  the  explosives  are  detonated, 
but  this  could  be  ameliorated  by  the  use  of  alkali  nitrates 
or  metals.  Explosives  prepared  in  the  above  manner 
have  stood  the  test  of  storage  for  18  months. — C.  S. 

Explosion'-      Circumstances    attending     an ,    winch 

occurred  in  the  Corning  House  of  the  Gunpowder  Factory  at 
at  Blackbeck,  in  the  County  of  Lancaster  on  April  30, 1906, 
Major  A.  Cooper-Key,  H.M.  Inspector  of  Explosives. 

A  quantity  of  press-cake,  amounting  to  nearly  half  a  ton, 
was  undergoing  the  process  of  "  corning  "  when  a  violent 
explosion  occurred,  killing  two  men. 

An  examination  of  the  debris  indicated  that  the  explo- 
sion was  due  to  the  friction  of  two  steel  surfaces  owing 
to  an  ill-fitting  key,  by  which  a  pinion  wheel  was  keyed 
to  the  shaft.  It  appeared  that  the  key  was  originally 
driven  into  position  from  the  outside,  and  retained  there 
by  a  coupling  piece  in  such  a  manner  that,  provided  the 
key  was  an  ordinary  mechanical  fit,  no  "  play  "  could  be 
possible,  and  the  shaft  and  pinion  would  be  virtually  one 
piece.  A  small  amount  of  "  play  "  would,  however,  soon 
cause  a  considerable  "  burring,"  and  a  gap  such  as  that 
found,  would  result,  in  which,  on  starting  or  stopping  the 
machine,    the    impact   of   one    steel    surface   on    another 


would  be  sufficient  to  explode  any  of  the  fine  dust  with 
which  everything  in  the  "  corning  house  "  is  covered. 
The  machine  had  been  erected  for  six  years,  and  the  key 
had  not  been  inspected  during  that  period,  and,  moreover, 
it  is  doubtful  whether  an  inspection  would  have  revealed  < 
the  misfit  until  the  machine  had  been  running  for  a 
considerable  time. — B.  J.  S. 


A 

23,920, 


English  Patent. 

Nitrating  cotton   or  the  like  ?    Apparatus  for  — 
Wolfshohl,    Spandau,     Germany.     Eng.     Pat. 
Nov.  20,   1905. 

See  Fr.  Pat.  359,625  of  1905  ;  this  J.,  1906,  393.— T.  F.  B. 

United  States  Patents. 

Smokeless  poicder,  and  process  of  making  same.  W.  J. 
Williams,  Philadelphia.  Pa,  U.S.  Pat.  825,168,  July  3, 
1906. 

The  grains  of  a  smokeless  powder  are  immersed  in  a 
solution  of  mononitronaphthalene  in  a  relatively  volatile 
liquid  until  they  begin  to  soften,  when  they  are  removed, 
and  dried  first  by  exposure  to  the  atmosphere,  and  then  at 
a  temperature  of  40°— 70°  C— A.  S. 

Explosive ;      Chlorinated     .       L.      Thomas,      Paris. 

U.S.  Pat.  826,389,  July  17,  1906. 

See  Eng.  Pat.  8746  of  1905  ;  this  J.,  1905,  986.— T.  F.  B. 


XXIIL— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  7S0.) 

APPARATUS,  &c. 

English  Patent. 

Gas;  Apparatus  for  analysing .  E.  Schatz,  Frank- 
fort on  Maine,  Germanv.  Eng.  Pat.  3417,  Feb.  12, 
1906.     Under  Int.  Conv.",  May  11,  1905. 

See  Second  Addition  of  Dec.  4,  1905,  to  Fr.  Pat.  359,352 

of  1905  ;    this  J.,  1906,  778.— T.  F.  B. 

United  States  Patent. 

Gas-analysis  apparatus.     J.   M.   Morehead.   Chicago,  HI. 

D.S.  Pat.  824,999,  July  3,  1906. 
The  apparatus  consists  of  a  graduated  explosion  burette, 
with  a  bulb-shaped  expansion  at  the  lower  end,  connected, 
by  a  three-way  tap,  and  rubber  tubing,  to  a  water-sealed 
outlet  and  to  a  levelling-bottle.  At  the  top  of  the  burette 
there  is  also  a  three-way  tap  which  serves  to  connect, 
it  with  a  funnel,  and  with  another  three-way  tap,  which 
communicates  with  a  "  storage-bulb,"  and  "  control- 
bottle,"  or  with  a  wash-bottle. — W.  H.  C. 


IXORGA  NIC—Q  UA  LIT  A  TI VE. 

Nitroprussides  ;    Reaction  of   sulphides  on  .     J    E. 

Virgili.  Z.  anaL  Chem.,  1906,  45,  409—439. 
A  soluble  sulphide,  reacting  on  a  nitroprusside,  soluble 
or  insoluble,  produces  a  blue  substance.  Alkali  must  not 
be  present,  nor  be  formed  during  the  reaction  :  certain 
salts  also,  by  the  hydrolysis  of  which  alkali  is  formed — 
carbonates  of  the  alkalis  or  alkaline  earths,  alkali  silicates, 
borates,  phosphates,  &c. — interfere  with  the  production 
of  the  blue  colour.  The  blue  substance  appears  to  be  8 
molecular  addition-product  of  the  sulphide  with  the 
nitroprusside. 

With  regard  to  the  use  of  nitroprussides  for  analytical 
purposes,  the  author  concludes  that  sodium  nitroprusside 
is  not  a  reagent  for  the  sulphide-ion,  but  for  un-ionised 
soluble  sulphides,  and  is  hence  less  sensitive  than  metallic 
salts  which  react  with  the  sulphide  ion.  Its  sensitiveness 
is  increased  by  the  addition  of  any  reagent  which  hinders 
or  lessens  the  ionisation  of  the  sulphide  ;    for  this  purpose 
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i  alkali  carbonate  ma\  I"'  employed,  bu(  ammonia 

la   teas   offective   than   the   fixed    alkalis.       \    -.till    further 

of    sensitiveness    is    attained    liy    cooling    to    the 

point    nf   the   solution;     luit    even   then.    <■ 

on    tin'    sulphide-ion    are    more    sensitive       It    is 

impossible,    bv    means    ol     nitroprusside.    to    distinguish 

between    sulphide    and    sulphydrate,    or    to    determine 

sulphides  eolorimetrieally  with  any  approach  to  accuracy. 

— J.  T    D. 

Detection   of 6//   means    of    tetramethyldi-p- 

diaminodiphenylmcthane.     F.     Fischer    and    H.     Marx. 
i:.  r..  1908,  39.  2555—2557. 
Paper  dipped  in  this    reagent— so-called  "  tetramethyl- 
base. paper"  —  while   moist,   is    coloured    violet    by    o/.one. 
whilst   nitrogen    oxides   colour   it    straw-yellow.     If  both 
-'il'-tan.vs    are    present,    an    intermediate    and    not    very 
i»   tint   is   produced.      1  lie  dry  paper  is  useless. 
I'o  detect    small   amounts   of   nitric   oxide   and   o/.one   in 
ol  each  other,  the  gas  to  be  examined  is  led  into 
1   air,   which   dissolves  the  ozone,   and   solidifies   the 
utric   oxide.     On   filtering,    the   presence   of   nitric   oxide 
in  the  filter  and  of  ozone  in  the  filtrate,  can  be  demon- 
strated by  the  tetramethylbase-paper. — J.  T.  D. 

INORGANIC— QUANTITATIVE. 

Zinc;     Analysis    of    industrial .      A.    Hollard    and 

L.  Bertiaux.     Bull.  Soe.  d'Encourag..  Revue  de  Metall., 

1906.  3,  138—139. 

If  the  zinc   contain    no    arsenic,  and  no  other  reducing 

uibstance   than    iron,    the   latter   can    be   determined   by 

(permanganate  in  the  sulphuric  acid  solution  of  the  zine, 

ind  the  lead  by  dissolving  10  grms.  of  the  zinc  and  10  grms. 

of  copper  in   87   c.c.   of    nitric   acid,   and  depositing  as 

t  peroxide  (0-3  ampere). 

If  other  substances  be  present,  5  grms.  are  dissolved 
in  hydrochloric  acid,  and  the  solution  boiled  to  expel 
irscnic  :  any  insoluble  metal  is  dissolved  by  adding  a 
little  hydrogen  peroxide.  The  acid  is  nearly  neutralised, 
md  the  liquid  saturated  with  hydrogen  sulphide.  The  sul- 
phides are  washed,  dissolved  in  nitric  acid,  and  evaporated 
to  dryness,  taken  up  with  nitric  acid  and  filtered  ;  any 
tin  is  cither  weighed  as  stannic  oxide  or  determined 
iectrolytically.  The  filtrate  is  evaporated  to  fuming, 
with  sulphuric  acid,  filtered,  and  the  lead  determined  as 
sulphate  or  as  peroxide.  The  filtrate,  after  adding  nitric 
is  electrolysed  for  copper,  and  the  remaining  liquid 
•vaporated  to  expel  nitric  acid,  and  made  up  to  300  c.c, 
which  should  contain  5  c.c.  excess  of  sulphuric  acid  and 
sodium  sulphate  equivalent  to  10  grms.  of  the  anhydrous 
It  is  then  electrolysed  for  cadmium  (I  ampere). 
_  a  cathode  plated  with  cadmium.  In  the  filtrate 
from  the  hydrogen  sulphide  precipitate,  the  iron  is  precipi- 
tated as  hydroxide,  and  determined  iodometricallv. 
Arsenic  is  determined  iodometricallv  after  removal  of  the 
antimonv. — J.  T.  D. 


Antimony  and  tin  :     Separation    of . 

Z.  anal.   Chem.,   1906.  45,  505- 
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iTdi  may  be  separated  from  antimony  by  precipitation 
as  the  double  compound  of  stannic  acid  and  phosphoric 
lacid,  but  it  is  necessary  that  chlorine  ions  should  be  absent. 
For  the  analysis  of  an  alloy.  0-5  grm.  is  covered  with  a 
mixture  of  15  c.c.  of  nitric  acid  (sp.  gr.,  1-42),  15  c.c.  of 
water,  and  about  6  grms.  of  tartaric  acid,  the  temperature 
being  40° — 50°  C.  When  solution  is  complete,  the  liquid 
lis  heated  to  boiling,  and  5—30  drops  of  45  per  cent, 
iphosphoric  acid  (sp.  gr.,  1-3)  are  added,  according  to  the 
nmount  of  tin  present.  After  diluting  with  about  300  c.c. 
|of  boiling  water,  and  allowing  to  stand  on  the  water- 
hath  for  15  minutes,  the  solution  is  decanted  on  to  a  filter. 
und  the  precipitate  washed  with  water  containing  am- 
jraonium  nitrate.  The  precipitate  is  dissolved  in  warm 
|»mraonium  sulphide,  and  then,  after  cooling  and  (hinting 
largely,  the  tin  is  again  precipitated  by  adding  sulphuric 
acid.  The  mixture  is  allowed  to  stand  some  time  on  the 
water-bath,  and  the  greenish-grey  precipitate  is  then 
,  altered  oil  ami  washed  as  before.  The  dried  precipitate  is 
jadded  to  the  filter  ash  in  a  crucible,  oxidised  with  nitric 


acid  (sp.  gr.,  1'42),  dried  on  the  water  bath,  ignited,  tad 

weighed   m   tin   dioxide.    The   filtrate   fr the   tit 

neutralised   with  ammonia,   and   then   wanned   with  am- 
monium sulphide,  ami  acidified   with  acetic  acid.      The 

precipitated  antimonj  sulphide  is  dissolved  in  ammoni 

sulphide,  evaporated  to  dryness,  and  oxidised  to  antimonj 
tetroxide  in  the  usual  way,  with  fuming  nitric  acid. 
Analyses  are  given  of  alloys  containing  antimony  and 

tin  only,  and   also  of  those  containing   lead,  copper,  and 

• in  addition.  In  dealing  with  these  latter,  tin  is  pre- 
cipitated as  before,  .md  ammonium  Bulphide  sepai 
the  other  metals  from  the  nitrate.  In  all  cases  in  which 
antimony  and  tin  have  been  obtained  free  from  other 
metals  by  solution  in  ammonium  sulphide,  eleotrolytic 
precipitation  has  been  found  satisfactory  as  a  preliminary 
to  their  separation.  —  F.  SoDN. 

Substances  solublt   with  difficulty  ;   Studies  of  the  lolvbUity 

oj .      //.   Sdiilnlilii  "I  stiver  chloride,  brumal,. 

thiocyanate  at  100°  C.  '  W.  Bottger.     VII.,  page  80b. 

ORGANIC— Q  UA  LIT  A  TI VE. 

Citrates  and  tartrates  ;    Detection  of  .     J.  F.  Tocher. 

Brit,    l'harm.    Conf.,    Birmingham,    1906.     Pharm.  J., 
1906,  77.  ST. 

Tartaric  acid. — On  adding  a  few  c.c.  of  cobalt 
nitrate  solution  to  a  solution  of  an  alkali  tartrate, 
a  line  red  colour  is  produced,  which  is  discharged  on 
adding  excess  of  sodium  hydroxide  solution.  If  the 
alkaline  liquid  be  boiled,  a  "deep  blue  colour  appears, 
which  fades  as  the  mixture  cools,  and  reappears  on  again 
heating. 

Citric  acid.— Alkali  citrates  give  an  immediate  deep 
blue  colour,  in  the  cold,  with  cobalt  nitrate  solution  in  the 
presence  of  free  caustic  alkali. 

Tartar  emetic  does  not  behave  like  other  tartrates  with 
cobalt  nitrate.  It  produces  an  immediate  blue  colour  in 
the  cold,  similar  to  the  reaction  obtained  with  citrates. 

—J.  0.  B. 

ORG  A  NIC-4  UA  XT  I TA  TIYE. 

Egg-yolk;    Proposal  for  an   official   method  for  the  com- 
mercial analysis  of .     Keport  of  Turin  Congress 

Commission.  Collegium,  1900,  24:2 — 244. 
The  following  conditions  are  proposed,  under  which  the 
determinations  of  water,  fat,  sodium  chloride,  and  ash 
in  samples  of  egg-yolk  are  to  be  performed.  Care  should 
be  taken  to  well  shake  and  stir  all  vessels  containing  the 
egg-yolk  before  drawing  the  samples. 

Water.— From  15  to  20  grms.  of  the  sample  are  weighed 
out  into  a  flat-bottomed  basin  tared  together  with  a  little 
dry  sand  and  a  small  glass  rotl.  The  mixture  is  heated 
cautiously  at  first,  and  well  stirred  so  as  to  break  up^all 
lumps  ;  it  is  afterwards  dried  at  a  temperature  of  100°^ 
105°  C.  to  constant  weight. 

Fat.—  The  dry  residue  is  extracted  in  a  Soxhlet  apparatus 
with  petroleum"  spirit  (b.pt.  70 -—  To  C).  When  the  ether 
which  siphons  over  is  colourless,  the  residue  is  withdrawn 
from  the  apparatus,  dried,  powdered,  and  extracted  for  a 
further  period.  The  extract  is  evaporated,  and  the  residue 
dried  for  one  hour  at  100°— 105°  C.  before  being  weighed. 
Should  the  sample  contain  boric  acid,  a  portion  will 
remain  in  the  fat,  and  its  quantity  must  be  determined 
and  allowed  for. 

Sodium  chloride.— The  residue  insoluble  in  petroleum 
spirit  is  dried,  dissolved  in  water,  the  volume  diluted 
to  250  c.c.  and  the  chlorine  titrated  in  a  known  volume 
of  the  solution  with  standardised  silver  nitrato  solution 
using  potassium  chromate  as  indicator. 

.i  jA.— Ten  suns,  of  the  sample  arc  placed  in  a  platinum 
basin,  dried,  and  carbonised  at  a  low  temperature.  The 
mass  is  extracted  with  hot  water,  and  the  extract-. 
evaporated  in  a  weighed  basin,  whilst  the  carbonaceous 
residue  is  burnt  to  a  white  ash,  which  is  added  to  the 
extract  in  the  basin.  When  dry.  the  whole  is  heated  for 
some  time  at  a  temperature  of  100" — 1"  ■  I  ■  hef ore- 
weighing. 

A  difference  of  more  than  1-5  between  the  percentage 
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amounts  of  sodium  chloride  and  total  ash.  points  to  the 
presence  of  boric  acid  or  other    added    mineral    matter. 

— \Y.  P.  S. 

Maple   products  ;     Determination   of  the  lead  [malic   arid] 

value   of .     A.    P.    Sv.     J.    Franklin   Inst,.    1906, 

162.  71—  72. 

The  precipitate  obtained  on  treating  maple  products  with 
basic  lead  acetate,  consists  principally  of  lead  malate : 
this  precipitate  is  more  or  less  copious  in  genuine  samples, 
but  only  slight  in  adulterated  samples.  The  following 
method  of  determining  the  "lead  value"  is  stated  to  be 
convenient  and  trustworthy:  A  portion  of  the  sample 
is  treated  with  lead  acetate,  and  the  precipitate  formed 
collected  on  a  filter.  After  washing,  both  filter  and 
precipitate  are  heated  in  a  beaker  with  nitric  and  hydro- 
chloric acids,  sulphuric  acid  being  added  finally,  and  the 
heating  continued  until  fumes  are  given  off.  If  blackening 
occur,  a  little  nitric  acid  is  added.  When  cold,  the 
mixture  is  diluted,  alcohol  is  added,  and  the  lead  deter- 
mined as  usual. — W.  P.  S. 


Malt  extracts  ;    Examination  of  commercial  .     E.  F. 

Harrison  and  D.  Gair.     Brit.   Pharm.   Conf.,  Birming- 
ham, 1906.     Pharm.  J.,  1906.  77,  94—95. 

Total  solids. — Twenty  grms.  are  dissolved  in  water,  and 
made  up  to  100  c.c,  and  the  sp.  gr.  of  the  solution  deter- 
mined.    The  percentage  of  total  solids  is  then  calculated    ' 
by  the  aid  of  the  formula 

TS    _Sp.   gr-10001 
& ?92 *° 

Maltose. — Five  c.c.  of  the  above  20  per  cent,  solution 
are  diluted  to  100  c.c,  and  10  c.c.  of  Fehling's  solution  are 
titrated  with  this.     The  percentage  of  maltose  is  found  by 


Sample. 


Total 

solids. 


Maltose.  Proteids. 


Diastatic 
value. 


Remarks. 


I.  .. 

II.  .. 

III.  . 

IV.  . 
V ..  .  . 

VI.    . 

VII. 
VIII. 
IX.  . 


per  cent,  pec  cent 


XI. 


XII 
XIII. 


73-2 
79-8 
69-  * 
77-0 
72-:i 
85-9 

76-8 

74-3 

73-0 

66-2 

78-7 

64-9 
73-9 


65-4 
64-4 
58-5 
54-0 
52-1 
B2-1 

66-0 

62-5 
47-1 
49-7 

74-2 

58-8 
63-6 


per  cent. 

6-7 

468 

5-3 

346 

5-5 

356 

3-6 

10 

3-8 

15 

5-7 

89 

6-1 

96 

6-1 

65 

3-8 

17 

3-9 

0 

5-5 

268 

3-9 

0 

6-6 

137 

Solid  extract, 
( Considerable 
!     salicylate 
!     present. 
Pitto. 
I  9-5  per  cent,  ol 

cane-sugar 
I     present. 

IHigh  maltose 
figure  proba- 
bly due  to 
glucose. 


the  aid  of  the  formula 


S05 


.  where 


=  the  number  of  c.c. 


of  malt  extract  solution  used  up. 

Diastase. — An  amount  of  potato  starch  equivalent  to 
1  grm.  of  dry  starch  is  weighed  off,  mixed  in  a  mortar  with 
a  few  c.c.  of  cold  water,  and  poured  into  65  c.c.  of  boiling 
■water.  The  mortar  is  rinsed  with  a  little  more  water, 
so  as  to  make  up  80  c.c.  of  mucilage  in  all.  which  is  again 
boiled  for  one  minute  to  ensure  complete  gelatinisation. 
The  mucilage  is  then  cooled  to  40°  C,  and  20  c.c.  of  the 
same  1  per  cent,  solution  of  malt  extract  as  used  for  the 
determination  of  the  maltose  are  added  to  it.  This  is 
equivalent  to  0-2  grm.  of  the  original  extract.  The  mix- 
ture is  maintained  at  40"  C.  for'half  an  hour,  and  then 
boiled  to  stop  further  hydrolysis.  When  cold,  10  e.c.  of 
Fehling's  solution  are  titrated  with  it.  From  the  total 
maltose  found,  the  maltose  introduced  with  the  extract 
is  deducted. 

The  calculations  may  be  combined  by  the  use  of  the 
following  formula  : — 

Weight  of  anhydrous  starch  |  _  .  ..     /8'35  _   1  C>1\ 
completely  converted....  j  —  V   n  ~m~ 

where  n  is  the  number  of  c.c.  used  in  the  last  titration 
to  (as  above)  represents  the  c.c.  used  in  the  former  maltose 

100 
titration,    and    1184    is    the  factor  gjj  for  calculating 

maltose  into  starch. 

The  figures  given  in  the  table  for  diastase  represent  the 
percentage  of  starch  which  the  extract  is  capable  of 
completely  converting  in  half  an  hour  at  40°  C.  Since 
0-2  grm.  is  the  weight  of  extract  taken  for  the  test  the 
above  result  must  be  multiplied  by  500  :    or 


Diastatic  value 


=  592(8-^-^) 
n  m  ' 


v  Proteid. — This  was  determined  by  the  Kjeldahl-Gunning 
method. 

The  following  table  gives  the  results  of  the  examination 
of_13  commercial  samples  : — 


—J.   0.  B. 

Rosin-size  fin  paper]  ;  Detection  and  determination  of . 

H.  Rebs.  Papier-Zeit,,  190«,  31,  2158. 
TrRFEXTiNE-RosiN  (ordinary  colophony)  is  a  mixture  of 
abietic  acid  with  varying  proportions  of  its  anhydride. 
The  acid  is  readily  soluble  in  alcohol  or  light  petroleum 
spirit,  but  the  anhydride  is  nearly  insoluble.  For  the 
determination  of  rosin  in  paper.  10  grms.  of  the  sample 
are  torn  up,  and  heated  with  25  c.c.  of  10  per  cent, 
alcoholic  potash  under  a  reflux  condenser.  The  liquid  is 
filtered,  and  the  rosin  is  precipitated  in  the  form  of  abietic 
acid  by  the  addition  of  dilute  hydrochloric  acid  to  the 
filtrate.  The  precipitate  is  collected,  washed  with  cold 
water,  and  dried  at  a  moderate  temperature.  The  crude 
product  is  then  purified  by  extraction  with  50  c.c.  of 
light  petroleum  spirit  on  the  water-bath.  The  petroleum 
extract  is  filtered,  and  a  little  ammonia  is  added  to  the 
solution.  Ammonium  abietate  is  thus  precipitated  in 
the  form  of  a  gelatinous  mass.  This  is  filtered  off  and 
dried  on  the  water-bath  :  the  combined  ammonia  is  then 
driven  off  by  carefully  heating  the  soap  bv  means  of  a  very 
small  flame,  and  the  residual  abietic  acid  is  weighed.  It 
is  stated  that  the  gelatinous  precipitate  formed  by  the 
action  of  ammonia  on  the  petroleum  extract,  is  absolutely 
characteristic  of  abietic  acid,  and  serves  for  the  separation 
of  colophony  from  all  other  resin-acids,  even  when  it  is 
present  in  very  small  quantities. — J.  F.  B. 

Formaldehyde  and  formic  acid  ;     Volumetric  determination 

of  by  means  of    permanganate    in    acid   solution. 

H.    Grossmann    and    A.     Aufrecht.     Ber.,     1906.    39, 

2455—2458. 
The  authors  confirm  a  statement  of  Vanino  and  Seitler, 
that  formaldehyde  can  be  completely  oxidised  by 
permanganate  in  acid  solution  in  the  cold  ;  the  excess  of 
permanganate  must,  however,  be  allowed  to  act  for  an 
hour,  otherwise  too  low  values  are  obtained. 

With  formic  acid  or  its  salts,  contact  with  permanganate 
in  the  cold  for  six  hours  is  requisite  :  then  the  solution 
is  warmed  to  40°  C.,  excess  of  standard  oxalic  acid  solution 
added,  and  the  remaining  excess  titrated  with  perman- 
ganate. The  fact  that  formic  acid  is  more  slowly  oxidised 
than  formaldehyde  seems  to  preclude  the  possibility  of 
formic  acid  being  a  stage  in  the  oxidation  of  formaldehyde  : 
the  authors  consider  that  an  addition  compound  is  first 
formed,  HCOH  +  02  =  H.C(0  :  0)OH,  which  then  breaks 
up  into  water  and  carbon  dioxide.— J.  T.  D. 


New  Books. 

Class  List  and  Index  of  the  Periodical  Publica- 
tions in  the  Patent  Office  Library.  2nd  Edition. 
Darling  and  Son,  Ltd.,  34-40.  Bacon  Street,  E.  Pub- 
lished at  the  Patent  Office,  25.  Southampton  Buildings, 
Chancery   Lane,    London,    W.C.     1906.     Price   fid. 

Duodecimo    volume    containing    246    pages    of    matter, 

and    alphabetical    index    of    titles,    followed    by   a    brief 

appendix. 


8>pt.  15.  1900.] 
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Muting  held  at  Sydney,  on    Wednesday,   May  9,    l I, 


Ordinary  name. 


Botanical  name. 


Mean 
thickness  of 
bark  in  mm. 


Ordinary  mallet  . 
Salmon  gum 
Mannah  or  wattle 

York  gum 

Morral    

White  gum 

Silver  mallet 

Black  mallet 

.  Yate 

Salmon  gum  (large) 
Salmon  gum  (small) 


Euca'yptus  occidentalis 

salmonophloia 
Acacia  decurrens 
Eucalyptus  loxiphleba 

„        longicornis 

„         redunca 

„        occidentalism 
(«) 

„         cornula 

,.        salmonophloia 


7 

15 

4 

6 

9 

13 

« 

8 

8 

10 

7 


With  the  exception  of  Nos.  1,  6,  and  8,  none  of  the 
barks  showed  much  signs  of  kino.     In  Nos.  1  and  8  the 

fnm  veins  were  very  prominent.  The  barks  were  sampled 
y  planing  off  a  strip  the  full  length  of  the  sheet,  which 
was  then  broken  and  ground  to  pass  a  40-mesh  sieve. 
The  methods  of  analysis  employed  were  those  of  the 
International  Association  of  Leather  Trades  Chemists. 
including  alterations  adopted  at  the  Leeds  Conference 
in  1902(s),  with  the  exception  that,  for  estimation  of  non- 
tannins,  the  chromed  hide-powder  method  of  the  Associa- 
tion of  the  Official  Agricultural  Chemists  of  America  was 
used.  Kaolin  was  not  used  in  any  filtration,  as  perfectly 
olear  solutions  were  obtained  without  its  use.  All 
dryings  were  done  at  100°  C.  for  eight  hours.  The  hide- 
powder  was  examined  and  found  to  contain  12-2i>  per 
«ent.  of  nitrogen  calculated  to  18  per  cent,  moisture. 

Table  I.  gives  the  results  of  the  analyses  of  the  samples, 
and  Table  II.  (see  next  page)  shows  the  behaviour  of 
"their  extracts  with  various  reagents.(*) 

Table  I. 


Crnis.  taken 

(or  1000  c.c. 

Moisture 

Xon-tannins 

Tannins 

of  infusion. 

percentage. 

percentage. 

percentage. 

1 

6 

10-45 

ld-28 

44-5 

16 

9-43 

7-08 

16-9 

3 

20 

7-05 

6-84 

15-1 

4 

24 

7-11 

6-75 

10-6 

5 

24 

5-56 

6-74 

S-73 

6 

20 

10-59 

7-46 

12-5 

7 

8 

10-76 

12,86 

34-57 

8 

8 

11-77 

9-92 

39-3 

» 

24 

3-89 

5-8 

10-1 

10 

14 

10-15 

6-63 

19-8 

u 

20 

4-56 

11-21 

12-25 

PROF.    LIVERSIDGE,    F.R.S.,    IN    THE    CHAIR. 

WII.VATION  OF  SOME  WESTERN  ACS  IK  U.l  AN 
BARKS. 

BY    E.    A.    MANN    AND    H.    E.    COWLES. 

I  If  late  years  there  has  arisen  a  considerable  industry  in 
Western  Australia  through  the  discovery  of  the  valuable 
tanning  properties  of  the  bark  of  the  so-called  "  mallet 

fum.  and  the  following  investigation  was  undertaken  to 
Btermme  whether  the  barks  of  any  of  the  other  com- 
monly occurring  trees  of  our  forest  areas  were  worthy 
of  special  attention  for  tanning  purposes.  The  mallet 
bark  has,  of  course,  received  considerable  attention  from 
leather  chemists!1),  but  the  only  account  which  we  have 
been  able  to  tind  of  the  examination  of  other  barks  from 
this  State  is  a  report  by  H.  G.  Smith,  published  in  the 
Western  Australian  Journal  of  the  Department  of 
Agriculture.  Vol.  XL,  Part  4.  1905. 

Through  the  courtesy  of  Mr.  K.  W.  Synnot  we  obtained 
the  following  specimens  : — 


Sample-  .No.  (i  has  a  peculiar  oharaoter.  Though  it 
apparently  acta  upon  the  hide-powder  in  the  ordii 
wav.it  decs  not  read  with  iron  aaltt  like  an  ordinary 
tannin,  and  presumably  true  tannins  ire  absent  from 
this  bark.  It  would  appear  from  the  above  reactions 
t  bat  the  tannins  all  belong  to  the  catechol  rather  than 
to  the  pyrogajlol  class.!') 

As  regards  the  colour  of  the  leather  produced  by  these 
various  barks,  the  following  observations  may  be 
recorded: — Nos.  1.  4,  8,  10,  and  11  were  similar  in 
appearance  and  colour,  and  would  probably  produce  a 
good  leather  of  light  colour.  Nos.  -'.  5,  7.  and  '.>  a 
reddish  tinge  to  the  leather,  and  would  not  be  COUSldl  red 
so  satisfactory  a-  the  preceding  numbers.  .No.  3  was  of 
indifferent  quality,  having  a  decided  purplish  tinge. 
No.  I!  was  very  highly  coloured,  giving  a  deep  brick-red 
coloration  and  harsh  character.  It  is  not  to  be  under- 
stood, however,  that  we  place  too  much  reliance  on  this 
classification.  We  recognise  that  it  is  only  by  practical 
trial  in  a  tanyard  that  the  real  value  of  a  bark  can  be 
ascertained,  and  it  is  in  the  hope  of  attracting  the  attention 
of  practical  tanners  to  these  barks  for  that  purpose  that 
these  results  are  published.  While  it  will  be  seen  at  once 
that  none  of  the  other  barks  are  equal  in  value  to  the 
"  mallets,"  and  none  of  them  rich  enough  for  prolitable 
use  in  tanning,  the  majority  of  them  could  probably  be 
used  with  great  advantage  in  the  preparation  of  tanning 
extracts,  provided  that  the  leather  produced  is  found  on 
trial  to  be  of  good  quality. 

We  have  been  much  indebted  to  Mr.  B.  Rosenstamm, 
of  Perth,  and  .Mr.  L.  Benjamin,  of  Footscray  Tannery, 
Melbourne,  for  advice  and  assistance  in  connection  with 
this  investigation.  A  further  investigation  has  now  been 
begun  as  to  the  percentages  of  tannin  contained  in  the 
woods  of  the  above  trees  as  well  as  in  some  other  Western 
Australian  barks,  the  results  of  which  we  hope  to  publish 
at  an  early  date. 

I1)  An  exhaustive  report  by  Professor  Eitner.  of  Vienna, 
dealing  with  the  mallet  bark,  and  published  in  "  Der  Gerber," 
is  not  available  here  at  the  time  of  writing. 

<*>  We  were  unable  to  And  out  whether  these  mallets  are 
distinct  species,  or  only  varieties  of  ordinary  mallet. 

(')  H.  R.  Procter.  "  Principles  of  Leather  Manufacture," 
1903,  Appendix  A.,  page  475. 

(♦I  Allen,  "  Comm.  Organic  Analysis,"  Third  Edition,  1901, 
Vol.  III..  Part  I.,  page  56. 

(*)  H.  K.  Procter,  "  Principles  of  Leather  Manufacture," 
page  294. 


Heeling   held   at   Sydney,    on    Tuesday,   June    19,    1906. 

PROF.    LIVERSIDGE,    F.R.S.,    IN   THE    CHAIR. 

THE  FERMENTATION  OF  CANE  MOLASSES,  AND 
ITS  BEARING  ON  THE  ESTIMATION  OF  THE 
SUGARS  PRESENT. 

BY   DR.    GEORGE   HARKER. 

The  question  of  the  determination  of  the  sugars,  and 
more  especially  of  the  saccharose,  in  cane  molasses  is 
one  which  has  caused  much  discussion.  On  account 
of  the  large  proportion  of  reducing  sugars  present  in  cane 
molasses,  it  is  recognised  that  no  reliance  can  be  placed 
on  the  saccharose  figure  obtained  by  direct  polarisation, 
since  the  reducing  sugars  present  also  affect  the  polarisa- 
tion. For  exact  determinations  recourse  is  generally  had 
to  the  Clerget  method,  which  is  not  affected  by  the  presence 
of  reducing  sugars.  In  this  method,  after  obtaining  the 
figure  for  direct  polarisation,  the  solution  is  inverted  with 
acid  and  the  polarisation  again  made.  The  reducing 
sugars  are  not  affected  by  the  acid  and  the  difference  in 
the  two  polarisations  is  taken  to  be  due  to  the  production 
of  invert  sugar  from  the  saccharose  originally  present. 
From  this  difference  the  saccharose  is  calculated. 

Fresh  interest  has  been  aroused  recentlv  bv  Remv 
(Bull.  Assoc.  Cbim.  Sucr.  Dist.,  1904,  21,  1002),  "who  has 
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noosed   the   Clerget    method    .m    the    ground    that    the 

ilarisation  of  the  levulose  prt-sent  in  the  molasses  is  not, 
assumed,   the  same  in   neutral   as  in   acid   solutions 

iiilt-t.  however  (Bull.  Assoc.  Chini.  Sucr.  Dint.,  1905, 
574),    haa  shown   that    the  error  can  only   be   a    verj 

gilt    one. 

An  important  paper  dealing  with  the  whole  question 
t!ie  determination  oi  saccharose  in  rune  molasses  has 

«i  published  recently  by  II.  anil  L.  Pellet  (Hull.  A>soc 
■mi  Sucr.  Disk,  1905,  22."  744—752).  Numerthis 
periments  have  been  made  by  the  authors  with  different 

*,    in    which    the    reducing    sugars    present    before 
i.ii  after  inversion  with  acids  were  determined  by  means 
Feliling's  solution.      The  saccharose  was  thus  calculated 
.•  a  method  independent  of  the  optical  properties  of  the 
.Mr-,   and   iii   all   cases   was  found   to  be   in   verj 
Teement   with   the  Clerget  figure  for   the   same   sample, 
lie  authors  consider  that   the  accuracy  of  the  ( 
is  beyond   question. 

« hen   cane   molasses   is   fermented,   the   quantity 

alcohol    produced    is   generally    much    less   than   that 

hich  is  indicated  by  calculation  from  the  figures  of  analysis 

r  the  saccharose  and  reducing  sugars  in  the  molasses  : 

id  it  is  evident  that  the  yield  of  alcohol  has  an  important 

on  the  question  of  the  determination  of  the  91 
i  this  connection  an  account  of  some  experiments 
idertaken  by  the  author  on  the  fermentation  of  cane 
-  may  be  of  interest,  as  they  seem  to  cast  some 
■iiht  on  the  methods  of  analysis  for  the  sugars  present. 
To  account  for  the  low  yields  of  alcohol  obtained  from 
,e  fermentation  of  molasses  several  explanations  have 
en  given.  Of  these,  apart  from  bacterial  losses,  the 
oat  important  seem  to  be  the  presence  of  organic  acids 
id  the  possible  presence  in  the  molasses  of  sugars 
rmentable  only  with  difficulty. 

Lafar  has  shown  (Z.   Spiritusind,    1S95,   18,   23S)  that 
ee  organic  acids  hinder  fermentation. 
Bau  (Z.   Spiritusind.    1894.   17,   366)  has  discussed  the 

e  of  beet  molasses  to  fermentation  and  concludes 
i*t  it  is  chiefly  due  to  the  presence  of  sugars  fermentable 
ily  with  difficulty.  Coiling  with  sulphuric  acid  not  only 
moves  volatile  acids,  but  also  inverts  such  sugars  as 
BjnitlTi  fermentable  only  with  difficulty,  and  so  increases 
ic  yield. 

The  majority  of  the  experiments,  of  which  an  account 
given  in  this  paper,  were  performed  upon  a  sample  of 
olasses  which  had  the  following  composition  : — 

Saccharose  (Clerget)    41-52 

Reducing  sugars 9*26 

Other  organic  matter     11-66 

Ash     11  -60 

Water     26-06 


100-00 

Brix    75-1 

Specific  gravity    1-3832 

Total    sugar  "as    reducing   sugar,    52-94    (43-68  +  9-26). 

Polarisation  direct,  38-80. 

After  inversion  with  acids,  55-12  per  cent,  of  reducing 
xlies.  estimated  by  Fehling's  solution,  were  present ; 
ihtracting  from  this  the  9-26  per  cent,  present  before 
iversion,  and,  following  Pellet,  calculating  the  saccharose 
mi  the  difference,  the  figure  43-57  was  obtained,  which 
-erned  to  show  that  the  Gerget  figure  was  if  anything 
iwer  than  the  truth.  It  was  only  as  the  investigation 
roceeded  that  a  contrary  opinion  was  formed. 

In  all  the  fermentation  experiments,  whether  saccharose 
r  molasses  was  employed,  the  solutions  were  always  made 
"  as  to  contain  10  grms.  of  sugar,  calculated  as  reducing 
agar,  in  every  100  c.c.  of  solution.  By  this  means  a 
iunparison  of  results  was  rendered  very  easy.  The 
olume  of  solution  fermented  was  in  all  cases  500  c.c. 
tie  solutions  were  placed  in  bottles  previously  cleaned. 
teiilised,  and  dried.  The  mouth  of  each  bottle  was 
losed  by  a  plug  of  cotton-wool  and  the  bottles  were  then 
laced  in  a  water-bath,  which  was  kept  at  a  temperature 
f  31°  C.  by  means  of  a  thermostat.  The  yeast  employed 
*  most  of  the  experiments  was  pure  culture  yeast  and 
as  obtained  fresh  for  each  set  of  inoculations.  In  a  few 
iperiments  ordinary  brewery  veast  was  used. 


The  attenuation   of   the  solution   on   fermentation   was 

taken  as  a   basis  for  calculating  the  yield  "I  ill  ohoL     The 

attenuation  is  the  figure  (multiplied  by  Iikhii  giving  the 

difference  in  the  specific  gravity  of  the  -olution  before  .ml 
after  fermentation.  When  id  or  2n  solutions  were  fer- 
mented in  one  operation,  as  was  often  the  case,  it  w 

be  difficult   I lunate  the  alcohol  in  each  by  distillation 

on  account  of  the  time  occupied.  The  yield  of  alcohol 
could  be  calculated   with  close  approximation  by  means 

attenuation  x  1  < h i 

of    the    following    formula  :     ;=-= . 

4, -.j 

At  the  end  of  a  number  of  experiment,  the  alcohol  was 
removed  by  distillation,  and  the  yield  so  obtained  com- 
pared with  that  calculated  from  the  attenuation.  The 
distillations  were  conducted  with  great  care,  a  long 
fractionating  column  being  used.  According  to  Pasteur. 
100  grins,  of  reducing  sugar  produce  on  fermentation 
4S-47  gnus,  alcohol,  and  as  each  solution  of  600  c.c. 
contained  50  grins,  of  sugar,  calculated  as  reducing  so 
the  maximum  yield  of  alcohol  obtainable  was  24*235  grms. 
The  following  table  gives  a  comparison  of  some  of  the 
yields  of  alcohol  actually  obtained  by  distillation,  with  the 
yields  calculated   from   the  attenuation  figures  :  — 
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In  the  case  of  the  eanc  sugar  the  yield  actually  obtained 
was  slightly  above,  while  with  molasses  it  was  somewhat 
below  that  calculated  from  attenuation,  and  this  was 
observed  in  other  cases  :  but  by  adding  0-5  per  cent,  to 
the  yield  calculated  in  the  case  of  the  saccharose  solutions 
and  by  subtracting  0-5  per  cent,  in  the  case  of  molasses, 
figures  were  obtained  which  were  in  good  agreement  with 
the  percentage  yields  of  alcohol  obtainable  by  actual 
distillation.  Accordingly  in  calculating  the  yields  from 
the  attenuation'figures  these  corrections  were  applied. 

Fermentation  of  the  molasses. — As  the  total  sugar  by 
analysis  in  the  molasses  was  52-94  per  cent.,  each  solution 
for  fermentation  (500  c.c.)  contained  94-45  grms.  of 
molasses.  When  the  molasses  was  fermented  in  simple 
aqueous  solution,  without  any  previous  treatment,  the 
attenuation  obtained  was  38-3,  corresponding  to  a  vield 
of  80-1,  per  cent,  by  calculation.  The  yield  of  alcohol 
was  not  increased  to  a  material  extent  by  boiling  the 
solution  to  sterilise  it,  nor  by  adding  sulphuric  acid  before 
fermentation.  The  addition  of  Pasteur's  mineral  nutrient 
increased  the  attenuation  to  39-3,  corresponding  to  a 
calculated  yield  of  82-2  per  cent.  In  a  few  experiments 
the  sugar  in  the  molasses  solutions  was  completely  inverted 
by  treating  with  excess  of  sulphuric  acid  (10  grms.  per 
500  c.c.)  at  70"  0.  After  this  treatment  the  acid  was 
nearly  neutralised  with  sodium  carbonate,  mineral 
nutrient  matter  was  added,  and  the  solution  fermented. 
Although  no  sugar  was  destroyed  during  inversion  the 
yield  of  alcohol  was  very  little  increased — attenuation  39-5. 
In  all  cases  in  which  the  molasses  was  fermented  the 
fermentation  was  vigorous. 

Although  treatment  with  sulphuric  acid  may  improve 
the  yield  from  beet  molasses,  it  was  of  very  little  value 
here,  and  consequently  the  explanation  given  by  Bau 
to  account  for  the  difficulty  of  fermenting  beet  molasses 
cannot  be  applied  to  thecane  molasses  under  consideration. 
Further,  as  after  the  acid  treatment  all  the  sugar  was 
present  as  reducing  susar,  the  low  vield  obtained  under 
ordinary  circumstances  cannot  be  due  to  incomplete 
inversion  of  the  saccharose,  as  has  been  asserted.  The 
maximum  attenuation  obtained,  viz.,  39-5,  corresponded 
to  a  percentage  yield  of  82-7.  so  that  even  under  the  best 
conditions  the  yield  of  alcohol  was  very  low. 
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To  whatever  treatment  the  molasses  solutions  were 
subjected  before  fermentation  there  was  always  a  small 
quantity  of  some  substance  present  in  the  spent  wash 
which,  although  unfermentable,  reduced  Fehling's  solution. 
The  quantity  of  this,  although  small,  was  constant,  and 
amounted  to  about  2-46  per  cent,  on  the  weight  of  molasses 
taken.  In  calculating  the  possible  yield  of  alcohol 
obtainable  from  a  given  molasses  it  is  always  taken  that 
the  reducing  sugars  given  by  analysis  are  completely 
fermentable  ;  but  if  we  assume  that  the  substance  left 
in  the  spent  wash,  which  reduces  Fehling's  solution,  is 
present  in  the  original  molasses  and  is  not  formed  during 
the  fermentation,  a  correction  must  be  applied  to  the 
analysis  figures  if  we  wish  to  know  the  amount  of  fer- 
mentable reducing  sugar.  Thus,  in  the  molasses  under 
consideration,  of  the  9-26  per  cent,  of  reducing  bodies 
present,  only  0-80  can  be  considered  as  fermentable  sugars  ; 
the  total  sugar  calculated  as  reducing  sugar  falls  to 
(52-94 — 2-46)  =  50-48  per  cent.,  and  the  percentage  yield  of 

alcohol    obtainable   becomes    — — — =95-3   per   cent. 

52-94 
of  that  originally  calculated  as  the  maximum  possible. 

The  yield  of  alcohol  of  82-7  per  cent,  actually  obtained 
was  calculated  on  the  basis  of  52-94  per  cent,  of  fermentable 
sugar,  but  this  is  still  considerably  less  than  95-3  per  cent., 
and  if,  after  making  the  allowance  for  the  reducing 
substance  in  the  spent  wash,  the  figures  of  analysis  for 
saccharose  and  fermentable  reducing  sugars  are  correct, 
then  the  low  yield  of  alcohol  can  only  be  explained  bythe 
harmful  effect  on  the  fermentation  of  bodies  either  present 
in  the  original  molasses  or  produced  during  the  course 
of  the  fermentation. 

Defecation  of  the  molasses  before  fermentation. — A  few 
preliminary  experiments  were  made  in  order  to  determine 
the  effect  of  removing  organic  matter  by  means  of  lead 
salts.  To  solutions  of  molasses,  not  too  concentrated, 
basic  lead  acetate  was  added  to  precipitate  organic  matter. 
After  filtering  off  the  precipitate,  the  excess  of  lead  was 
removed  by  sulphuretted  hydrogen,  and  after  boiling  to' 
remove  this  gas,  the  solutions  were  made  nearly  neutral 
and  were  fermented.  Before  fermentation  a  sample  was 
taken  for  the  determination  of  saccharose  and  reducing 
sugars  present,  and  the  percentage  yield  of  alcohol  was 
calculated  from  these  figures.  Although  the  solutions 
fermented  rapidly  the  yield  of  alcohol  was  not  improved. 
To  avoid  the  accumulation  of  acetic  acid  in  the  solution, 
resulting  from  the  employment  of  basic  lead  acetate, 
normal  lead  nitrate  and  lime  were  also  used  to  precipitate 
the  organic  matter,  but  the  yield  of  alcohol  was  not  raised. 
Fermentation  of  saccharose  in  pure  nutrient  solutions 
and  in  solutions  of*spent  wash. — To  determine  with  more 
certainty  whether  or  not  the  presence  of  the  non-sugar 
bodies  in  the  molasses  exerts  a  deterrent  effect  on  the 
fermentation,  as  is  constantly  asserted,  experiments 
were  made  in  which  saccharose  was  fermented  in  solutions 
of  spent  wash.  For  purposes  of  comparison  cane  sugar 
was  also  fermented  in  pure  nutrient  solutions  under 
similar  conditions.  In  these  latter  cases  the  solutions 
contained  47-5  grms.  of  pure  cane  sugar,  equal  to  50  grms. 
of  reducing  sugars  in  each  500  c.c,  and  in  addition  the 
nutrient  materials  necessary  for  the  growth  of  the  yeast 
cells.  Pasteur's  nutrient  mixture  was  found  the  best  of 
several  tried,  but  when  used  by  itself  the  fermentation 
of  the  cane  sugar  took  several  days  to  complete,  while  in 
the  case  of  a  molasses  solution,  or  of  a  solution  of  cane 
sugar  in  spent  wash,  the  fermentation  was  always  finished 
in  48  hours.  However,  by  the  addition  to  every  solution 
of  2  grms.  of  a  nitrogenous  yeast  food  sold  under  the  name 
of  "  levurogene,"  which  itself  contained  no  fermentable 
material,  the  time  taken  over  the  fermentation  was  reduced 
to  two  or  three  days. 

The  fermentation  of  saccharose  in  the  pure  nutrient 
solutions  did  not  proceed  so  regularly  as  was  expected, 
In  many  cases  the  attenuation  reached  the  figure  45-5, 
corresponding  to  a  yield  of  alcohol  of  96-3  per  cent.  ; 
a  considerable  number  varied  between  45  and  45-5,  but 
sometimes  with  poor  fermentations  the  attenuation  was 
as  low  as  43.  The  principal  aim,  however,  was  not  to 
obtain  a  theoretical  yield  of  alcohol,  but  to  find  out  how 
much  alcohol  was  produced  when  cane  sugar  was  fermented 
under   conditions   approaching   as   closely   as   possible   to 


those  employed  during  the  experiments  on  thefermentati 
of  molasses.  The  experiments  showed  that  under  th< 
conditions  from  a  definite  weight  of  cane  sugar  the  alcol 
obtained  was  about  9b  per  cent,  of  the  quantity  obtain 
by  Pasteur. 

In  the  case  of  the  fermentation  of  cane  sugar  in  Bolotai 
of  spent  wash,  the  solutions  were  prepared  by  evaporati 
the  alcohol  from  solutions  of  molasses  which  had  be 
completely  fermented,  care  being  taken  that  the  solntio 
were  not  being  too  strongly  heated.  In  many  cases  t 
solutions  had  been  allowed  to  stand  several  days  at"; 
all  fermentation  was  finished  before  the  alcohol  w 
removed.  47-5  grms.  of  saccharose  were  then  dissolv 
in  the  solution,  nutrient  matter  and  yeast  added,  and  t 
volume  made  up  to  500  c.c.  In  this  way  a  known  amou 
of  sugar  was  fermented  in  the  presence  of  all  the  nc 
sugar  bodies  contained  in  the  molasses,  with  the  except] 
perhaps  of  the  most  volatile  organic  acids.  The  quant  i 
of  these  removed  could  only  have  been  very  small,  as  t 
acidity  of  the  solution  of  spent  wash  did  not  alter  toe 
extent  during  the  removal  of  the  alcohol.  Many  exj.i 
ments  were  made  ;  the  fermentation  was  alwavs  Bit 
vigorous  and  the  results  obtained  more  regular  than  m 
saccharose  in  nutrient  solutions.  The  addition  of  Pasteu 
nutrient  improved  the  yield  slightly,  but  no  gain  result 
from  the  addition  of  ''levurogene,"  as  the  spent  wa 
itself  contained  sufficient  nitrogenous  food  for  the  grow 
of  the  yeast  cells. 

The  experiments  proved  conclusively  that  the  yi< 
of  alcohol  obtained  is  just  as  large  when  saccharose 
fermented  in  solutions  of  spent  wash  as  when  ferment 
in  pure  nutrient  solutions,  and  that,  consequently,  I 
non-sugar  bodies  present  in  the  spent  wash  exercise 
harmful  influence  on   the  fermentation. 

In  some  cases  the  attenuation  was  as  low  as  43  or  4 
but  in  most  it  varied  from  45  to  45-5.  In  one  or  ti 
cases  the  calculated  figures  were  checked  by  acti 
distillation  of  the  alcohol,  when  it  was  found,  as  1 
saccharose  in  nutrient  solution,  that  the  yield  by  dist 
lation  was  slightly  higher  than  the  calculated.  A  yit 
of  at  least  90  per  cent,  of  the  maximum  (taking  Pasteu: 
figures)  was  obtained. 

These  results  gave  rise  to  a  strong  belief  that  the  1< 
yields  obtained  in  the  case  of  the  molasses  were  due 
the  fact  that  the  percentage  of  sugars  present  in  t 
molasses  is  much  less  than  that  shown  by  analysis, 
might  be  said,  however,  that  in  the  case  of  niolass- 
the  bodies  originally  present,  whatever  they  may  1 
which  exercise  a  harmful  influence  on  the  fermentatic 
are  themselves  altered  during  the  course  of  the  ferme 
tation,  and  that  consequently,  although  pure  sugar  giv 
a  theoretical  yield  of  alcohol  when  fermented  in  spe 
wash,  it  might  not  do  so  if  fermented  in  the  origii 
molasses. 

Experiments  already  described  had  shown  that 
solution  containing  47-5  grms.  of  cane  sugar  in  500  c 
gave  an  attenuation  of  45-5,  and  one  containing  94- 
grms.  of  molasses  in  500  c.c.  an  attenuation  of  3fl 
Hence,  if  the  fermentation  of  saccharose  proceeds  as  \v 
in  molasses  solutions  as  in  pure  nutrient  solutions.  23- 
grms.  of  cane  sugar  and  37-22  grms.  of  molasses  in  500  c 
should  give  an  attenuation  of  41-5. 

The  average  figure  for  seven  separate  determinatio 
was  41-3,  giving  further  evidence  that  on  fermentati 
the  sugar  in  a  molasses  solution  is  completely  convert 
into  alcohol. 

Assuming  that  this  is  the  case,  the  amount  of  ferraer 
able  sugar  present  can  be  calculated.  On  the  basis 
52-94  per  cent,  of  fermentable  reducing  sugar,  it  w 
found  that  the  best  results  obtained  from  the  ferment 
tion  of  the  molasses  gave  a  yield  of  82-7  per  cent, 
alcohol  ;  when  pure  saccharose  was  fermented  in  spe 
wash  under  similar  conditions  the  yield  of  alcohol  w 
96  per  cent.,  or,  in  other  words,  only  a  small  proportii 
of  the  sugar  was  not  converted  into  alcohol.  Assumii 
that  this  slight  loss  of  sugar  takes  place  also  in  the  ca 
of  the  molasses,  we  may  consider  that 

82-7x100x52-94 

—96—      ~=45'63 

is    the    percentage    of    fermentable    sugar,    in    terms 
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',    present   in   the   molasses.      This  quantity 

r  cent,  of  the  amount  given  by  analysis. 

ituttum  o/    ratio   of   curium   t'.ti  ride  t<>   alrnhtd   nn 

mnlali-n    ■•/    lh<     molasses.— In    order    to    determine 

.ether  the   fermentation   of   the   molasses   was   normal, 

<>  ratio  of  the  carbon  dioxide  to  alcohol  was  obtained. 

u>  ratio  was  also  determined  for  pure  nutrient  solutions 

irose. 

olutions    for    fermentation    wero    prepared    as 

\    described,   and   out    of   each   500  c.c,  ."ill  c.c. 

loved  for  the  estimation  of  the  carbon    dioxide. 

under,  to  act  as  a  check,  was  placed  in  a  bottle  and 

i    under    the   same    conditions   as    the    smaller 

mtitv.     The  r>0  o.e.  were  placed  in  a  small  llask.  which 

II  immersed   in   water   kept   at    31°   C.      The    carbon 

Hide  was  estimated  from  the  loss  of   weight   sustained 

the    llask    and    attached    drying    apparatus.     In    the 

-t   experiments   on    molasses   and   saccharose,    the   gas 

licli  escaped  was  absorbed  in  potash  bulbs  to  ensure 

|aJ    the    loss    was    due    to    carton    dioxide,    but    this 

coalition    was   found    unnecessary.     A    current    of   dry 

■  (amoved  the    last    of   the    carbon    dioxido    from    the 

paratus. 

Remits. 


■ateital. 


Attenua- 
tioll- 


Grms. 
carb-  diox. 


r™.  Rati" 

^ohoi-  j£%£ 

<  carb.  diox. 


cch»ro«e  . . 


440 
45-5 
30-3 
30-3 


2-325 
2-34 

2-02 
2-00 


2-257 
2-336 
1-983 
1-993 


0-971 
0-998 
0-986 
0-996 


Each  50  c.c.   of  solution  contained  5  grins,   of  sugar. 

terms  of  reducing  sugar,  it   being  understood  that  in 

of    molasses    the   solutions   were   always    made 

i  on   the   assumption   that    the    analysis   figures    were 

rrect,  and  that  the  content  of  the  molasses  in  ferment- 

ir   was   5"2-94   per  cent.     Pasteur  gives  for  the 

tion    of    5    grms.    of    reducing     sugar,    carbon 

J  :!:!-<  grms.,  alcohol,  2-424  grms. ;   ratio,  carbon 

alcohol  =1:1037. 

rmentations  of  the  nutrient  saccharose  solutions 

era  never  so  good  as  those  obtained  by  Pasteur,  hence  the 

t    carbon    dioxide   to    alcohol  were   lower.     It   is 

ng  to  note,  however,  that  the  ratios  with  molasses 

•re  quite  as  high  as  those  obtained  from  the  nutrient 

rose  solutions. 

Hon  "/  sugar  in  molasses  by  means  of  invertase. — 

(though  all  the  evidence  derived  from  the  fermentation 

rpariments  seemed  to  indicate  the  presence  of  less  sugar 

an   was  given   by   analysis,   the   quantity  of   reducing 

-     iroauced   by  inversion  with  acids  supported  the 

figures.      Consequently  it  was  of  importance  to 

ine,  if   possible,    the    amount    of   reducing    bodies 

1  in  molasses  by  the  action  of  invertase. 

Tin-    invertase    was    prepared    by    mixing    a    weighed 

lantity  of  fresh  yeast   with  water,  and  keeping  it  at  a 

|  mperature  of  60°  C.  for  some  time.     The  solutions  for 

a  were  made  so  as  to  contain  10  grms.  of 

ted  as  reducing  sugar  per  100  c.c,  and   generally 

were  inverted  in  each  experiment.     The  tempera- 

|  ire  of  inversion  was  between  55"  C.  and  60°  C.   Sacchari  ise 

'  ther  in  aqueous   solution  or  dissolved  in  spent  wash  was 

iverted  rapidly  and  completely. 

Turning  now  to  molasses,  the  action  of  invertase  was 
und  to  be  much  slower.  In  solutions  of  saccharose  in 
-ent  wash  98  per  cent,  of  the  sugar  added  was  inverted 
i  84  hours,  while  4S  hours  were  required  for  the  maximum 
iversion  in  molasses.  If  the  figures  of  analysis  for 
iccharose  and  reducing  sugars  are  correct,  there  should 
ave  been  present,  after  inversion  with  invertase,  10  gnu.-, 
f  reducing  sugars  in  each  100  c.c.  of  solution,  but  the 
uantitv  obtained  actually  was  only  86  to  87  per  cent. 
I  this. 

Now  it  has  already  been  shown  that  the  quantity  of 
lcohol  obtained  on  the  fermentation  of  the  molasses 
•counts  for  about  SO  per  cent,  of  the  sugar  indicated 
y  analysis,  and  this  quantity  should  all  be  present  after 
lversion  with  invertase  ;    but  to  this  must  be  added  the 


iinferinentable  reduoing  Bubstenoe  found  in  the  spent 
wash  after  fermentation  of  a  molasses  solution,     Uthough 

tins  does  not  contribute  to  the  i luotion  oi  ah  "hoi.  it 

i-  present  111  the  solution,  It-  amount  mi  found  to  bo 
•j-iii  |mt  cent.,  calculated  on  the  molattse  .  oi  1*68  per 
cent,  of  the  total  sugar,  in  terms  oi  reduoing  sugar. 
Henoe,  after  inversion  with  invertase,  at  least  '.'I  pet 
cent  of  the  sugar  indicated  by  analysis  would  he  expected. 

The  amount   found  in   the  experiments   was  not    more 

than  Sii  to  87  per  cent.  Hut  when  the  solutions,  alter 
inversion  with  invertase.  were  fermented,  the  yield  of 
alcohol  obtained  was  some  2  or  3  per  lent,  lower  than 
usual,   so  that  evidently  a   little   fermentable   sugar   had 

been  destroyed  during  the  prolonged  inversion.  The 
amount  of  the  loss  was  easily  calculated  by  subsequent 
fermentation,  and  allowing  for  it.  the  total  quantity  of 
r,. luring  bodies  after  inversion  was  found  to  be  about 
90  pel  cent  (9  grms.  per  100  c.c.)  of  that  indicated  by  the 
analysis,  of  this  4"6B  per  cent  is  unfermentable,  and 
the  quantity  of  fermentable  sugar  in  the  molasses,  in 
terms  of  reducing  sugar,    becomes   45'18    per  cent.      The 

figure  obtained  before  from  consideration  of  the  alcohol 

produced  from  the  molasses  was  45-03  per  cent.,  and 
although  both  these  figures  are  only  approximations, 
the  agreement  between  them  made  it  clear  that  when 
the  molasses  was  treated  with  invertase  just  that  quan- 
tity of  reducing  sugar  was  formed  which  was  necessary  to 
produce  the  quantity  of  alcohol  obtained  when  the 
molasses  was  fermented.  Consequently  a  considerable 
portion  of  what  analysis  indicated  as  saccharose  was  not 
inverted  by  invertase,  and  was  in  reality  not  that  sub- 
stance. 

Although  the  action  of  invertase  on  molasses  took  a 
longer  time  than  when  cane  sugar  was  inverted  in  a  solution 
of  spent  wash,  the  results  obtained  were  fairly  concordant. 
This  was  also  found  in  the  case  of  another  molasses  treated 
in  a  similar  way,  though  with  one  particular  sample  no 
results  of  value  could  be  obtained,  as  the  action  of  invertase 
speedily  came  to  an  end.  there  being  evidently  something 
present  which  inhibited  the  action  of  the  enzyme.  The 
experiments  with  invertase  confirmed  in  a  striking  manner 
the  results  obtained  earlier  in  the  investigation,  and  left  no 
room  for  doubt  that  the  analysis  figure  for  saccharose  was 
considerably  too  high. 

The  quantity  of  reducing  bodies  produced  by  the  action 
of  acids  was  very  much  greater  than  by  that  of  invertase. 
but  on  subsequent  fermentation  the  yield  of  alcohol — 
allowing  for  the  slight  destruction  of  fermentable  sugar 
during  inversion  with  invertase— was  no  greater.  Hence 
the  reducing  bodies  produced  by  acids  and  not  by  invertase 
were  not  fermentable  sugars",  and  were  therefore  not 
derived  from  saccharose. 

H.  and  L.  Pellet,  in  the  paper  referred  to  above,  laid 
great  stress  on  the  close  agreement  of  the  figures  for  saccha- 
rose in  cane  molasses  obtained  by  the  Clerget  method  and 
by  calculation  from  the  reducing  bodies  present  before  and 
after  inversion  with  acids.  Thus  for  the  molasses  under 
consideration,  we  have  : 

Reducing       Reducing  I 
Saccharose      bodies  after  bodies  before    Difference.    Saccharose 
(Clerget).        inversion.       inversion.  |  calculated. 


41-52 


5512 


The  authors  mentioned  obtained  a  much  closer  agreement 
for  the  molasses  examined  by  them,  and  they  regard  it  as 
a  complete  confirmation  of  the  accuracy  of  Clerget's 
process,  but  since  a  considerable  proportion  of  the  reducing 
bodies  obtained  bv  inversion  with  acids  are  not  fermentable 
sugars,  no  figure  for  saccharose  of  any  value  can  be  deduced 
from  them. 

The  conclusion  of  the  investigation  was.  therefore,  that 
the  possible  yield  of  alcohol  from  cane  molasses  indicated 
by  analysis  is  considerably  higher  than  that  which  can  be 
obtained  by  fermentation,  and  that  this  is  due  to  the  fact 
that  the  analytical  figures  overstate  the  amount  of  ferment- 
able sugars  actually  present. 

By  making  use  of  the  figures  obtained  in  some  of  the 
experiments,  it   becomes   possible  to  apply  a  correction 
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to  the  ordinary  analysis.  Thus  for  the  molasses  under 
consideration,  the  quantity  of  fermentable  reducing  sugar 
being  6-SO  instead  of  9-26,  the  figure  for  saccharose  can 
be  obtained  by  first  subtracting  this  from  the  total  fer- 
mentable sugar,  expressed  in  terms  of  reducing  sugar. 
For  this  two  figures  were  arrived  at,  viz.,  45-63  and 
45-18.  Taking  the  mean  of  these,  viz.,  45-41,  and 
subtracting  6-80.  we  obtain  38-61  as  the  figure  for  saccha- 
rose   expressed    in    terms    of   reducing    sugars.     Whence 

saccharose  itself, —  '    =36-68  per  cent. 

On  making  these  corrections  we  have — 

Original 

analysis. 
Saccharose       . .  . .  . .  41-52 

Sugars  reducing         . .  . .  9-26 

Other  organic  matter  ..  11-66 

Ash 11-50 

Water 26-06 


100-00 
52-94 


Corrected 
analysis, 
36:68 
6-80 
18-96 
11-50 
26-06 

100-00 
45-41 


Total  sugar  as  reducing  sugar 

If  we  call  the  possible  yield  of  alcohol  calculated  from 
the  total  sugar  in  the  original  molasses  100,  then  the 
yield  possible  from  the  corrected  analysis  is  only  85-8. 

One  of  the  most  interesting  but  puzzling  questions  in 
connection  with  the  investigation  related  to  the  manner  in 
which  the  character  of  the  unfermentable  bodies,  appearing 
as  saccharose  in  the  original  analysis,  changes  during  the 
course  of  the  fermentation.  If  these  bodies  did  not  alter 
they  could  be  estimated  in  the  spent  wash  after  fermenta- 
tion, and  there  would  be  no  difficulty  ip  accounting  for 
the  low  production  of  alcohol  from  the  molasses.  But 
the  fact  that  only  a  small  quantity  of  reducing  bodies 
is  found  in  the  spent  wash  even  on  inversion  of  this 
with  acids  makes  it  appear  as  if  a  loss  of  sugar  actually 
took  place. 

When  measured  quantities  of  liquid  were  removed  from 
a  solution  of  molasses  at  different  stages  of  the  fermenta- 
tion, and  were  treated  with  acid,  and  the  reducing  bodies 
so  produced  estimated,  it  was  found  that  they  diminished 
rapidly  during  the  earlier  stages  of  the  fermentation. 
Thus  : — 

Reducing  bodies 
Attenuation.  (expressed  in  terms  of  reducing  sugars) 

grms.  per  100  c.c. 

0-0 10-3 

0-5 9-5 

2-5 8-62 

5-5 8-28 

Fermentation  complete  ..       0-7 

Hence  when  alcoholic  fermentation  had  only  just  started 
(atten.  0'5)  the  quantity  of  reducing  bodies  which  could 
be  produced  by  inversion  with  acids  had  already  become 
very  considerably  diminished  and  was  very  little  in  excess 
of  the  quantity  (9-0  grms.)  produced  by  treating  the 
molasses  with  invcrtase. 

A  similar  observation  was  made  in  the  experiments 
with  invertase.  When  inversion  with  invertase  was  com- 
plete an  estimation  of  the  reducing  bodies  produced  by 
inversion  with  acids,  including  those  already  produced 
by  invertase,  showed  that  the  quantity  of  these  was  not 
much  in  excess  of  these  latter,  whereas  before  the  action 
of  the  invertase  the  quantity  of  reducing  bodies  produced 
by  the  acid  treatment  was  much  greater.  Thus  if  we  call 
the  quantity  of  reducing  bodies  produced  from  a  given 
weight  of  molasses  by  the  action  of  acids  10-3  and  the 
quantity  by  invertase  8-7  grms.,  then  after  inversion  with 
invertase  further  treatment  with  acids  produced  a  total 
quantity  of  only  9-0  grms.,  showing  that  a  considerable 
change  in  the  character  of  the  bodies  invertable  by  acids 
and  not  by  invertase  had  taken  place.  This  was  quite 
apart  from  any  loss  of  fermentable  sugar  during  the 
inversion,  which  loss,  as  proved  by  subsequent  fermenta- 
tion, was  very  small.  Besides,  if  it  had  been  fermentable 
sugar  which  was  disappearing  owing  to,  say,  bacterial 
action,  the  loss  should  have  increased  with  the  time,  but 
it  did  not.     Sufficient  evidence  has  already   been  given 


that  the  loss  of  fermentable  sugar  due  to  bacterial  actioi 
during  the  fermentation  of  the  molasses  could  only  havi 
been  very  small,  since  even  prolonged  treatment  witl 
sulphuric  acid  failed  to  materially  raise  the  yield,  an< 
further,  if  bacteria  were  present  we  should  expect  the  wa.-l 
to  become  acid.  Under  ordinary  circumstances,  however 
the  increase  of  acidity  in  the  solutions  during  fermentatioi 
is  slight. 

It  appears  probable  that  the  bodies,  whatever  they  ma- 
be,  which  appear  as  saccharose  in  the  analysis  and  whici 
are  inverted  by  acids  but  not  by  invertase,  are  decompose 
by  some  enzyme  in  the  yeast  during  the  earlier  stages  o 
fermentation. 

Discussion. 

Mr.  J.  A.  Schofield  asked  if  the  ordinary  methods  o 
analysis  when  applied  to  beet  molasses  also  gave  higl 
results.  It  was  rather  strange  that  the  sugar  that  seemed  t< 
disappear  should  not  only  have  the  rotatory  power  o 
saccharose,  but  should  also  yield  bodies  with  the  sami 
reducing  power  as  invert  sugar. 

Dr.  R.  Greig-Smitk  suggested  that  the  apparent  loss  o 
sugars  might  arise  from  these  particular  bodies  bein, 
readily  decomposable,  and  thus  supplying  cell  materia 
for  the  growing  yeast.  During  his  researches  on  vegetabl 
gums  he  had  found  some  bodies  that  yielded,  on  hydrolysis 
reducing  substances  that  were  not  sugars  capable  of  formin, 
ordinary  osazones,  for  the  compounds  melted  at  too  lov 
a  temperature,  and  yielded  tarry  bodies  with  acetic  acid 
Possibly  some  similar  substance  might  be  present  ii 
molasses.  With  regard  to  sugar  in  molasses  fermentini 
more  quickly  than  pure  sugar  aided  by  Pasteur's  nutrient 
he  thought  this  was  due  to  the  high  proportion  of  salt 
present.  He  deprecated  the  assumption  that  sonn 
"  enzyme  "  had  been  acting,  when  as  a  matter  of  fact  th< 
nature  of  the  change  was  simply  unknown. 

Dr.  Harkeb,  in  reply  to  Mr.  Schofield,  said  that  ii 
beet  molasses  reducing  sugars  were  absent,  and  ramnos. 
was  the  only  substance  known  to  be  present  that  mad 
a  correction  necessary  in  the  polariscopic  reading.  Wit] 
regard  to  Dr.  Greig-Smith's  remarks,  he  thought  th' 
disappearance  of  the  apparent  saccharose  was  too  rapic 
to  be  explained  as  due  to  its  being  used  as  food  fo 
yeast  cells.  He  was  of  opinion  that  the  rapidity  o 
fermentation  in  molasses  was  due  to  the  large  proportiot 
of  nitrogenous  yeast  foods,  rather  than  to  the  salts. 
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DETERMINATION     OF     MINERAL     ACIDS     IN 
VINEGAR. 

BY     F.     W.     RICHARDSON     AND     J.     LEONARD     BOWES. 

There  are  upon  the  market  at  the  present  time  vinegar 
which  in  outward  appearance  resemble  malt  vinegar 
but  which  are  really  fabricated  articles,  and  consi> 
of  mixtures  of  acetic  acid,  burnt  sugar,  some  little  sal 
and  more  or  less  malt  vinegar  with  water.  As  long  ai 
these  are  not  sold  as  malt  vinegar  and  do  not  contaii 
objectionable  substances  such  as  free  mineral  acids,  thi 
law  cannot  prevent  their  sale.  It  is  another  matter  wbei 
the  article  sold  is  described  as  malt  vinegar.  A 
genuine  malt  vinegars  vary  considerably  in  their  com 
position,  the  amounts  of  nitrogen  and  phosphorus  beini 
so  variable,  it  is  not  easy  to  fix  a  standard,  and 
probably  no  two  analysts  would  agree  as  to  what  m&l' 
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Bhould     be.      To     make    a    really    satisfactory 

lalvsis  of  h   vinegar — to  ascertain   whether  it    has   lieen 

]  largely  b\  the  assistance  of  surrogates, or  whet  hi  r 

[Hire    article — a    very    full    analysis     1-     required. 

e  do  not    suppose  that    there   would   be  any   injury    to 

ilth    (nun    usin.;    vinegar   containing   0-1    per   cent,    ol 

ilphurie  acid  ;    but  some  limit  must   be  established,  and 

learlv   proved  that  the  addition  of  any  quantity, 

small,  of  sulphuric  arid  is  really  not   necessary, 

usion  of  mineral  acids  is  undoubtedly    advisable. 

itimation  of  mineral  acids  in  vinegar  is  nut  easy. 

uli    the   exception    of    Hehner'a   original    method,    the 

lUished    processes   are   all.    in   our   opinion,    unreliable. 

i  Konig's  recent  work  ("  Die  Unteraucnung der landwirt - 

h    mill    gewerblich   wichtigen  Stoffe,"   page  702) 

■   leveral   references    to   this    question,    and    we   do   not 

to  affirm  that  not  one  of  the   methods  cited  is 

ipable   of    giving   even    reasonably  approximate  results, 

1 1     the     Atuilyst     for     August,     1003,    is    a     paper    by 

.Indrowitz     upon      the     detection     and    estimation      ol 

•ural   acid  in  acetic  acid  and    vinegar.       The  method 

i  upon  the  supposition  that  the  addition  of  ethyl 

eohol  to  a  solution  of  acetic  acid  entirely  prevents  the 

of  the  latter  with  the  indicator.     We  were  quite 

to    make    anything    like    an  accurate  estimation 

f   free   sulphuric   acid   when   this   was   mixed   with   pure 

rid  and  water.      We  used  a  white  vinegar  which 

•   ncole  to  contain  5  per  cent,  of  acetic  acid  and  ol   per 

ent.   of  sulphuric   acid.      As   the   following   table   shows. 

Ire  could  get  any  results  we  wished  for  by  varying  the 

mounts  of  alcohol  and   vinegar.     A   very   pure   methyl 

range  wis   used  as  indicator,  and  25  c.c.  of  the  vinegar 

ere  taken  in  each  experiment: — 


92  per  cent. 

Katio  of  vinegar  to 

.X/10  sodium 

alcohol. 

alcohol. 

hydroxide. 

c.c. 

c.c. 

c.c. 

1 

IS 

1  to  0-6 

10-0 

2 

20 

1    .,    0-8 

5-0 

3 

25 

1    „    1-0 

3-0 

4 

80 

1    „    1-2 

2-5 

5 

50 

1    „    2-Oj 

nil. 

Schidrowitz  says,  "  The  best  results  are  obtained  by 
n  equal  volume  of  alcohol  to  the  solution  to  be 
itrated,  and  subsequently  1  c.c.  of  alcohol  for  every 
>  B.C.  of  deci-normal  alkali  run  in.'' 

Had  the  end  reactions  been  other  than  hope'essly 
•nderinite.  we  should  have  found,  according  to  our  third 
result,  about  two-thirds  of  the  actual  amount  of  sulphuric 
icid  present. 

It  is  obvious  that  a  method  which  depends  upon  the 
?xact  adjustment  of  the  amounts  of  an  adjunct  to  attain 
an  end  reaction,  which  at  the  best  is  indefinite, 
is  scarcely  suited  to  the  requirements  of  a  busy  analyst. 
mplete  suppression  of  all  acidity  by  the  addition 
of  a  further  amount  of  alcohol  shows  how  very  dubious 
tKe  results   obtained    by  such   a    method   must  be. 

From  a  large  number  of  experiments  we  are  of  opinion 
that  even  such  a  good  process  as  that  suggested  by  Hehner 
and  described  in  the  lirst  volume  of  the  Analyst — the 
method  which  is  taken  as  the  standard — when  wrongly 
applied,  may  miss  free  mineral  acids  in  vinegars.  In 
general  the  Hehner  method  consists  in  adding  standard 
alkali  to  some  of  the  vinegar,  evaporating  to  dryness, 
reducing  the  residue  to  ash  at  a  low  temperature,  treating 
the  ash  with  a  measured  quantity  of  deci-normal  sulphuric 
acid  (which  must  be  in  excess  of  the  original  alkali 
used)  and  noting  the  loss  of  acidity,  which  represents  an 
equivalent  amount  of  alkali  neutralised  by  the  free 
mineral  acids  in  the  vinegar.  When  acetate  of  soda 
or  potash,  which  would  be  formed  when  standard  alkalis 
are  added  in  sufficient  quantities  to  vinegar,  are  incine- 
rated, they  produce  alkali  in  quantity  corresponding 
to  the  alkali  used,  so  that  the  acetic  acid  does  not  interfere 
with  the  process. 

In  a  number  of  manuals  the  correct  Hehner  method  is 
not  properly  given,  and  the  reader  is  advised  to  simply 
ascertain  the  alkalinity  of  the  ash  after  evaporation  with 


a  measured  quantity  of  standard  alkali.  Here  a  serious 
error  ma v  arise  on  account  ol  the  conversion  ol  oaloium 

salts  men  as   the   sulphate   into   the    carl ate,     When 

the  ash  is  treated  with  an  exoetfl  ol  deoinormal  ralphtuio 

i-    Hehner  directs,  ,,f   course  the   carbonate   of    the 

lime  exerts  ii-  alkaline  riieet,  ami  the  mistake  does  not 

occur. 

The  ash  of  a  genuine  malt  vinegar  consists  to 
the  extent  of  more  than  halt  lis  weigh!  it  iM.l.i-siiiiu 
phosphate  :  but  it  is  wrong  to  say  that  the  ash 
oi     malt     vinegar    contains    free    phosphoric    acid.     The 

tot  of  the  presence  of  so  much  phosphate  of  potash  in 

vinegar    when    m  ■  ly    from    malt    should    be    taken 

into  consideration,  lest  complications  OCCUt  interfering 
with  the  accuracy  of  any  process  devised  for  the  purpose 
ol  estimating  free  mineral  aeids.  as  it  is  well  known 
that  should  SO]  of  the  phosphoric  a.  id  become  liberated 
during  the  carrying  out  of  the  method,  it  reacts  with 
standard  so. la  or  potash  with  methyl  orange  as  indicator 
in  a  very  different   way  to  ordinary  mineral  acids. 

Thomson  has  demonstrated  that  when  normal  potash 
is  added  to  a  solution  of  phosphoric  acid  the  pink  colour  of 
methyl  orange  is  discharged  when  diliydioeon  potassium 
phosphate  is  formed.  SO  that  one  only  really  obtains  one- 
third  of  the  actual  amount  of  phosphoric  acid  in  the 
titration  with  methyl  orange.  It  is  also  to  be  noted 
that  when  pheuolphthalcin  is  used  the  end  reaction 
occurs  when  dipotassium  hydrogen  phosphate  is  pro- 
duced. We  simply  instance  these  particulars  be. 
they  show  that  it  is  not  so  easy  to  estimate  the  absolute 
amount  of  free  sulphuric  acid  which  may  have  been 
:o  tnally  added  to  B  vinegar  ;  thus,  if  any  alkaline  acetate 
were  present,  as  well  as  free  sulphuric  acid,  and  the  Hehner 
process  were  applied,  to  the  extent  of  the  percentage  of 
acetate  present  there  would  be  a  corresponding  dis- 
appearance of  free  sulphuric  acid  in  the  analytical 
n  -mi. 

It  may  be  said  that  this  would  be  a  rather  desirable 
feature,  as  sulphuric  acid  would  really  decompose  the 
sodium  acetate  with  the  production  of  acetic  acid  and  the 
formation  of  sodium  sulphate,  and  no  longer  be  present 
as  free  acid  .  still,  there  are  no  facts  to  show  that,  when 
sulphuric  acid  is  present  to  the  extent  of  only  one  in  a 
thousand,  it  really  does  decompose  any  small  amounts  of 
alkaline  acetate  in  the  cold,  although  on  boiling  to  dry- 
ness and   incineration  such  decomposition  does  occur. 

One  would  like  to  know  whether  in  the  human  organism 
the  sulphuric  acid  in  such  cases  does  really  act  as  such, 
despite  the  presence  of  the  acetate.  That  the  ash  of  vinegar 
really  does  contain  normal  potassium  phosphate  is  suffici- 
ently evident  from  such  an  experiment  as  the  following  : 
100  c.c.  of  a  pure  malt  vinegar  gave  an  ash — obtained  by 
charring — the  soluble  constituents  of  which  showed  an 
alkalinity  equal  to5'2e.c.  of  .Y/lO  sulphuric  acid,  to  methyl 
orange,  followed  by  an  acidity  equal  to  exactly  half  this 
amount — ii:.,  26  c.c. — to  phenolphthalein. 

On  the  average,  a  good  malt  vinegar  will  contain  0-2 
per  cent,  of  mineral  matters  expressed  as  "  ash."  and  our 
analyses  show  that  0-1G  of  this  will  consist  of  potassium 
phosphate  (with  a  little  sodium  phosphate)  and  0-026 
per  cent,  of  calcium  phosphate. 

In  the  estimation  of  free  mineral  acids,  e.<].,  sulphuric 
acid,  what  error  would  be  introduced  by  these  quantities 
of  phosphates  :  (1)  In  the  presence  of  methyl  orange, 
and  when  the  neutralisation  point  has  been  reached, 
sulphuric  acid  reacts  with  potassium  phosphate  as 
follows  :  — 

K3P04  +  H»60«  =  K„.*04  +  KH2P04. 

1  c.c.  of  -Y/10  sulphuric  acid  is  equivalent  to  0-01062  grm. 
of  tripotassium  phosphate.  Therefore,  100  c.c.  of  the 
vinegar  would  contain  sufficient  phosphate  to  account  for 

15-0(ic.c.  of  .V   10  sulphuric  acid,  whence  15- 00049= 

0-0738  per  cent.  =- 1  part  of  sulphuric  acid  in  1350  parts 
of  vinegar  is  masked  by  the  phosphate  of  potassium. 

(2)  0-025  per  cent,  of  calcium  phosphate  would  produce 
the  following  somewhat  complex  changes  when  submitted 
to  the  full  Hehner  process  . — 

The  sodium  hvdroxide  becomes  carbonated  in  the 
incineration  process  and  reacts  with  the  calcium  phos- 
phate, forming  trisodium  phosphate,  which  is  decomposed 
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by  sulphuric  acid,  with  formation  of  sodium  dihydrogen 
phosphate.  The  calcium  carbonate  formed  neutralises 
exactly  as  much  sulphuric  acid  as  the  equivalent  amount 
of  soda  which  has  helped  to  produce  it  ;  therefore,  the 
sodium  phosphate  formed  exerts  extra  alkaline,  i.e., 
acid-masking  action,  and  1  c.e.  of  A/10  sulphuric  acid  = 
0-008207  grm.  trisodium  phosphate.  Also  0-025  grm. 
tricalcium  phosphate  =  0-02644  grm.  trisodium  phosphate 
=  3-22  c.e.  N/10  sulphuric  acid  =  0-0158  grm.  of  sulphuric 
acid  for  tricalcium  phosphate  in  ash,  0-0738  grm.  of 
sulphuric  acid  for  tripotassium  phosphate  in  ash, 
making  a  total  of  0-0896  grm.  of  sulphuric  acid, 
i.e.,  a  combined  obscuration  of  one  part  of  free 
sulphuric  acid  in  1116  parts  of  the  vinegar.  It  is  there- 
fore obvious  that  if  we  wish  to  estimate  the  actual 
amount  of  free  mineral  acid  added  to  a  vinegar,  wc 
shall  require  to  know  the  amount  of  phosphoric  acid 
present  in  a  combined  state  in  the  vinegar  itself.  If  we 
assume  all  the  phosphoric  acid  to  be  present  as  potassium 
phosphate,  and  introduce  the  calculation  given  above, 
onlv  a  very  slight  error  can  arise. 

As  an  illustration,  we  give  the  results  of  an  analysis  of 
a  genuine  malt  vinegar.  We  made  one  portion  to  contain 
0-098  per  cent,  and  another  0-049  per  cent,  of  sulphuric, 
acid,  and  we  also  submitted  the  untreated  vinegar  to  the 
same  process  as  the  acidified  samples. 

In  each  case,  25  c.c.  of  vinegar  were  mixed  with  25  c.c. 
of  A/10  sodium  hydroxide,  and  the  solution  was  evaporated 
to  dryness,  and  the  residue  heated  over  a  low  Bunsen 
llame  to  produce  a  thoroughly  charred  mass.  The  heat 
used  must  not  be  sufficient  to  cause  fusion.  The  biack 
ash  is  cooled  and  treated  with  5  c.c.  of  neutralised  peroxide 
of  hydrogen,  as  we  find  this  absolutely  necessary  to  prevent 
the  liberation  of  hydrogen  sulphide,  which  would  interfere 
with  the  accuracy  of  the  result.  Then  50  c.c.  of  AT/10 
sulphuric  acid  are  added,  and  the  mixture  boiled.  After 
filtration  and  thorough  washing  of  the  carbonised  mass, 
the  filtrate  is  coloured  with  methyl  orange  or  lacmoid, 
and  made  neutral  to  N / 10  sodium  hydroxide,  the  number 
of  c.c.  being  noted.  We  acidify  with  a  few  drops  of  AT/10 
sulphuric  acid  and  boil  for  five  minutes  to  remove  all  carbon 
dioxide.  After  neutralisation  by  xV/10  sodium  hydroxide, 
phenolphthalein  is  added  and  the  acidity  to  A7/10  sodium 
hydroxide  determined.  We  give  an  example  of  the 
method  of  calculation. 

After  carrying  through  the  first  part  of  the  above 
process,  26-1  c.c.  of  A'/10  sodium  hydroxide  were  required 
to  make  neutral  to  lacmoid.  After  expelling  carbon 
dioxide,  the  solution  was  treated  with  phenolphthalein, 
and  then  required  2-0  c.c.  of  A/10  sodium  hydroxide.  The 
first  part,  that  is,  the  part  previous  to  the  addition  of 
phenolphthalein,  and  with  the  exception  of  our  improve- 
ment in  regard  to  hydrogen  peroxide,  is  virtually  the 
Hehner  method. 

25  c.c.  of  A/10  Fodium  hydroxide  were  added  to  the 
vinegar,  and  26-1  c.c.  were  required  to  neutralise  the 
filtrate,  giving  a  total  of  51-1  c.c.  of  alkali  ;  50  c.c.  of  A'/IO 
acid  was  added  to  the  ash,  thus  the  excess  of  alkali  was 
11  c.c.  1-1  c.c.  x  i  X  0-0049= +0-0216  per  cent,  free 
sulphuric  acid  by  the  Hehner  method.    Our  method  carries 


the  results  and  calculation  further.  We  have  an  excess 
of  deci-normal  alkali  of  1-1  c.c.,  but  wo  must  add  twice 
the  number  of  c.c.  of  alkali  required  after  adding  the 
phenolphthalein,  and  the  result  will  therefore  be — 

+  1-1  A'/IO  alkali  by  Hehner  method 
2-0  c.c.  A/10  alkali  X  2  +  4-0       „  „         R.  &  B.      „ 

Total  ..      +5-1       „  „  in  25  c.c.  vinegar 

neutralised  by  mineral  acid  ;  therefore  =  0-0999  per  cent, 
sulphuric  acid,  instead  of  0-0980  per  cent,  actually  present. 
Error  +0-0019  per  cent. 

Tabulated,  the  results  appear  as  follows  : — 


Actual  per 

With  methyl  orance. 

With  lacmoid. 

cent,  of  sul- 
phuric acid 
added. 

Hehner 
method. 

B.  and  B. 

Hehner 
method. 

It.  and  B. 

A    0-098 
B    0-049 
C    nil. 

+  0-033 

—  0-033 

—  0-080 

+  0-099     j      +  0-0216 
+  0-064            —0-0450 
+  0-023      1      —0-0980 

+  0-0999 
+  0-0450 
+  0-0040 

Here  it  is  obvious  that  by  the  Hehner  method  as  much  as 
0-065  or  1  part  of  sulphuric  acid  in  1540  of  vinegar  would 
be  entirelv  obscured,  while  by  our  method  the  total  amount 
of  acid  originally  added  is  estimated.  Of  course  it  may 
be  said  that  the  analyst  is  only  asked  to  determine  the 
amount  of  free  sulphuric  acid  actually  present,  and  that 
our  method  does  not  do  this.  We  are  of  opinion  that 
this  contention  has  to  be  proved.  The  mere  fact  that  the 
sulphuric  acid  does  not  appear  as  such  in  the  residue 
does  not  for  a  moment  show  that  it  is  not  present 
in  a  free  condition  in  the  original  vinegar  :  in  any  case  the 
sulphuric  acid,  if  it  does  act  at  all  upon  the  potassium 
phosphate,  liberates  an  equivalent  quantity  of  phosphoric 
acid,  which  in  itself  is  a  mineral  acid,  and  its  presence  as 
such  in  vinegar  is  no  more  to  be  tolerated  than  sulphuric 
acid.  It  is  certainly  advisable  that  a  process  should  exist 
which  will  enable  one  to  ascertain  the  actual,  amount  of 
free  mineral  acid  which  has  been  deliberately  added  to 
a  vinegar  by  the  manufacturer,  and  we  claim  that  our 
method  enables  us  to  do  this.  On  the  whole  we  are 
inclined  to  the  contention  that  lacmoid  is  a  more  valuable 
indicator  than  methyl  orange  where  great  accuracy  is 
required.  As  is  well  known,  carbon  dioxide  does  exert 
some  influence  upon  methyl  orange,  but  with  lacmoid 
the  carbonic  acid  is  always  expelled  by  boiling,  and  it  is 
possible  to  ascertain  the  end  reaction  to  a  single  drop 
of  deci-normal  acid.  The  results  with  lacmoid  are  more 
reliable  than  those  witli  methyl  orange,  the  latter  results 
tending  to  be  somewhat  too  high,  and  we  think  that 
this  is  due  to  the  action  of  the  carbon  dioxide. 


Erratum. 

This  J.,  1906,  p.  784,  col.  2,  line  39,  for  "(1851-2) 
(1852-3). 


read 
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Electric    vacuum    furnace ;     The    .     W.    C.    Arsem. 

Xlff.,   page  854. 

English  Patents. 

Oases   or   vapours ;    Apparatus   for   subjecting to 

the  action  of  liquids.  J.  Y.  Johnson,  London.  From 
W.  Feld,  Hbnningen  on  Rhine,  Germanv.  Eng.  Pat. 
11,206,  May  29,  1905. 

See  Ft.  Pat.  360,373  of  1905  ;  this  J.,  1906,  467.— T.  F.  B. 


Qas  mixtures  for  turbines  or  other  engines  driven  by 
combustion  gases  or  a  mixture  of  combustion  gases  and 
other  gases ;  Improved  method  of,  and  means  or  apparatus 

for  producing .     A.  Greenwood  and  K.  Andersson. 

Eng.  Pat.  14,641  of  1905.     II.,  page  841. 

Separating  matters  in  suspension  from  liquids  ;  Apparatus 

for .     C.  Hannig,  Frankenstein,  Germany.     Eng. 

Pat.  15,514,  July  28,  1905. 

See  Fr.  Pat.  356,522  of  1905  ;  this  J.,  1905, 1292.— T.  F.  B. 

Drying  chambers  or  ovens.     A.   Schroder,   Berlin.     Eng. 

Pat.   17,451,  Aug.  29,  1905.     Under  Int.  Conv.,  Aug. 

30,  1904. 
See  Fr.  Pat.  357,768  of  1905  ;  this  J.,  1906,  113.— T.  F.  B- 
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Mixing  liquid)  in  definite  proportions  .     Device  /or . 

H    Schumacher,  Cologne,  Germany.     Eng.  Pat.  20,144, 
6,  1905. 
>n:  Fr  Pat  357,863  of  1005;   this  J..  1906,  113.— W.H.C. 


>ng  materials  in  proportional  mixtures  . 

lor .     11.  H.  Lake.  London.     From  K 

use,  New  York.     Eng.  Pat.  703.  Jan. 


A  I'fuirntus 
N.  Trump, 
10,  1900. 


tinted  -!■•".  .">,  ninl  is  tmt.-.l  to  ili'-  desired  coloui  bj 
being  passed  through  tin-  oolour  screen,  12.  The  latter 
i-t-.  "I  i  simple  "r  multiple  glass  cell  with  parallel 
faoes,  and  is  filled  with  a  suitable  coloured  liquid,  'in 
looking  through  tin-  opening,  9,  il  i-  possible  to  judge 
when    the   object    hat    the   same    tint    as    tin-    ilUum 

soman. — W.  11.  C 

Desiccating  or  evaporating  apparatus.  YV.  E.  Jaques, 
Grand  Rapids,  Mioh.,  Assignor  to  Intrrnational 
Desiccating  Co.,  Chioago,  111.  D.8.  Pat.  S27.153, 
July  31,  1900. 


> 

W&^rl 

\      I 

^ 

s 

m 

I 

//---f" 

r 

tl 

o 


- <l 


e 


A  horizontal  plate.  6,  is  attached  to  the  shaft,  c,  a  short 
listance  below  the  lower  edge  of  the  bottomless  cylinder, 
p.  to  the  lower  edge  of  which  is  attached  another  plate.  ». 
and  another  cylinder,  m.  The  materials  to  be  mixed  are 
fed  into  the  cylinders,  m  and  p,  by  the  shoots,  q  and  r, 
rough  the  bottom  openings  on  to  the  plates,  n 
and  6,  and  are  spread  out  by  the  rotatory  motion  imparted 
to  the  plates  by  the  shaft,  c.  By  setting  the  arms,  o 
and  d,  any  desired  proportion  of  the  materials  are  swept 
off  the  plates  into  the  shoot,  e. — W.  H.  C. 

Svgar    and     similar     materials  ;      Centrifugal     machines 

for  clarifying   and   washing   .     C.    Schiiler.     Eng. 

Pat.  10.278,  1906.     XVI.,  page  859. 

Filtering  and  leashing  apparatus,  more  particularly  for  use 
in  brewing.  A.  Jacobs,  and  L.  Desenfans.  Eng.  Pat. 
19,730,   1905.     XVII..   page  861. 

United  States  Patents. 

Temperatures  ;    Method  and  apparatus  for  gauging 

F.  L.  Morse,  Trumansburg,  X.Y.,  Assignor  to  H.  H. 
W.-un2house.  Xew  York.  U.S.  Pat.  S20.594,  July 
24.  1906. 

A  neutral  -  tinted 
screen,  5,  is  illu- 
minated with  light  of 
any  desired  tint,  and 
the  body,  10,  the 
temperature  of  which 
is  to  be  judged,  is 
inserted  through  the 
aperture,  8,  and 
yiewed  through  the 
eye-opening,  9.  Light 
from  the  lamp,  11,  is 
directed  by  the  mirror 
upon      the      neutral- 


A  cylindrical  drying  chamber,  a.  haying  a  conical 
bottom,  e,  is  surrounded  by  a  heating  jacket,  /.  and  has 
a  yapour  escape-opening,  c.  in  the  top,  underneath  which 
i-  arranged  an  open-topped  deflecting  cone,  10,  provided 
with  a  drain  pipe,  11.  The  liquid  to  be  evaporated  is 
forced,  under  pressure,  from  the  reservoir,  M,  through  the 
pipe,  /),  out  of  the  nozzle,  r2,  in  an  upward  direction,  and 
is  heated  and  sprayed  by  a  jet  of  air.  heated  by  being 
passed  through  the  coil,  m,  and  which  issues  from  the 
nozzle,  k:  and  strikes  against  the  jet  of  liquid  from,  r2, 
at  an  angle.  The  liquid  is  evaporated  in  the  chamber, 
and  the  vapour  escapes  through  the  top  openins.  c.  whilst 
the  solid  particles,  being  deflected  by  the  cone.  10.  fall  back 
into  the  chamber,  their  descent  being  retarded  by  the 
action  of  the  fan.  22.  carried  on  the  cross-bars.  15,  and 
driven  by  the  mechanism,  23.  25.  26.  The  dried  solids 
pass  out  of  the  chamber  by  the  opening,  d.  into  the  right- 
and  left-handed  screw-conveyor.  33,  34. — YV.  H.  C. 

Desiccating   apparatus.     J.    C.   McLachlan,    Chicago,   111. 
U.S.   Pat.   827.172.  July  31,   1906. 

In  order  to  obtain  the  solid  matter  of  a  solution  in  the  form 
of  a  dry  powder,  the  liquid  is  sprayed  from  an  atomising 
jet  by  the  aid  of  heated,  compressed  air.  into  a  tall 
chamber.  The  latter  is  open  at  the  top  to  allow  the 
escape  of  the  vaporised  liquid,  and  is  surrounded  by  a 
heating  jacket.  It  is  of  such  a  height  that  the  solid 
particles  which  fall  to  the  bottom,  are  removed  from  the 
influence  of  the  vapour  of  the  liquid  during  the  latter  part 
of  their  descent. — \V.  H.  (.'. 

Filter  ;    Centrifugal  .     T.  S.  Patterson,  Xew  Y'ork. 

U.S.  Pat.  S27.263,  July  31,  1906. 
A  droi  provided  with  a  series  of  concentric,  perforated, 
frusto-conical  partitions,  pitched  alternately  in  opposite 
directions,  and  attached  at  their  smaller  ends  to  the 
bottom  or  top  of  the  drum,  is  mounted  on  a  vertical  axis 
so  that  it  can  be  rotated  in  a  casing.  The  partitions  are- 
covered  with  filter  cloth,  and  the  drum  has  inlet  and- 
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outlet  openings  in  the  bottom  and  top.  opposite  the  wider 
eniis  of  the  conical  partitions.  The  casing  is  provided 
with  steam  inlet  and  outlet  pipes,  and  with  a  drain  pipe 
at  the  bottom.— W.  H.  C. 

Filter.  J.  T.  H.  Paul.  Assignor  to  E.  Goldman  and  Co., 
Chicago.  U.S.  Pats.  S27.389  and  S27.390,  July  31, 
1906. 

See  Eng.  Pats.  2992  and  2991  of  1906  ;    this  J.,  1906, 

682.— T.  F.  B. 

Separator ;    Centrifugal .     J.   J.   Berrigan,    Orange, 

X.J.  U.S.  Pat.  S27,903,  Aug.  7,  1906. 
The  apparatus  consists  of  a  horizontal  cylinder,  mounted 
on  bearings  so  that  it  can  be  rotated,  and  having  another 
horizontat  cylinder  fixed  eccentrically  within  it.  The 
inner  cylinder  is  divided  into  a  number  of  chambers  by 
■conical"  partitions,  all  placed  with  their  smaller  ends  in 
the  same  direction.  The  mixture  of  solids  and  liquid  is 
-fed  into  the  inner  cylinder  at  one  end,  and  enters  the 
larger  end  of  the  first  cone.  Here  some  of  the  liquid  is 
separated  from  the  solids,  and  is  drawn  off,  the  solids 
being  delivered  through  the  smaller  end  into  the  next 
cone,  where  the  process  is  repeated.  The  solids  pass 
from  cone  to  cone,  becoming  drier  as  they  advance,  and 
are  finallv  delivered  into  a  shoot  from  the  last  cone. 

— W.  H.  C. 
French  Patent. 

Evaporation,    concentration,    distillation,    and    drying    of 

liquids.        A.    Montupet     and      L.      Jannin.        First 

Addition,    dated    Feb.  7,   1906,  to    Fr.  Pat.  339,177, 

Xov.  21,  1903  (this  J.,  1905,  144). 

The  addition  relates  to  an  improved  method  of  regulating 

the    supply    of   live    steam,    and    consists    in   employing 

several  "  injector-mixers  "  arranged  in  groups.     When  it 

is  desired  to  reduce  the  supply  of  live  steam,  one  or  more 

of  the  injectors  are  shut  off,  leaving  the  others  to  work  at 

full  pressure. — W.  H.  C. 

II.— FUEL,  GAS,  AND  LIGHT. 

(Continued  from  page  804). 

.Acetylene  ;    Beactions  of  with  acidified  solutions  of 

mercury  and  silver  salts.  J.  A.  Xieuwland  and  J.  A. 
Maguire.  J.  Amer.  Soc.  Chem..  1906,  28,  1025—1031. 
See  Brit.  Assoc.  Rep.,  1904.  "  On  Double  Acetylides," 
Major  Edwards  and  Dr.  W.  R.  Hodgkinson,  this  J.,  1904, 
954. 
The  authors  have  obtained  a  number  of  acetylene-mercury 
and  acetylene-silver  compounds  by  passing  the  purified 
gas  into  solutions  of  the  metal  salts  acidified  with  the 
acid  contained  in  the  radical  of  the  salt.  Amongst  the 
■  compounds  obtained  were  :  acetylene-mercuric  chromate, 
acetvlene-mercuric  chlorate  and  perchlorate,  acetylene- 
mercuric  cyanide,  acetylene-mercuric  nitrate,  acetylene- 
mercuric  acetamide,  and  acetylene-mercuric  bromate  ; 
these  substances  are  not  necessarily  explosive  unless  there 
is  present  in  the  compound  an  acid  grouping  that  is  itself 
unstable,  such  as  chloric  or  perchloric  acid.  They  all  give 
off  aldehyde  when  heated  with  dilute  acids,  or  even  with 
water.  With  solutions  of  silver  salts,  similar  compounds 
were  obtained.  Those  yielded  by  acid  solutions  of  silver 
fluoride,  fluosilicate.  and  fluoborate  were  all  explosive. 
With  silver  chromate  no  precipitate  was  obtained.  Acety- 
lene-silver phosphate  appears  to  be  a  very  stable  com- 
pound, and  differs  considerably  from  the  other  silver 
compounds.  Acetylene-silver  perchlorate  is,  even  in  the 
moist  condition,  almost  as  explosive  as  nitrogen  iodide. 
Acetylene-mercuric  fluosilicate  and  fluoborate  could  not 
be  obtained,  the  boron  and  silicon  of  the  acids  either 
taking  no  part  in  the  reaction,  or  being  removed  by  the 
acetylene. — W.  P.  S. 

Incandescence   mantles;    New   process  of   manufacturing 

in  which  copper-cellulose  is  used,  as  fabric.     W. 

Bruno.     Z.  angew.  Chem.,  1906,  32,  1387—1389. 
Fabrics  made  of  copper-cellulose  are  impregnated  with 
mitrates    of    thorium    and     cerium,    then]    treated    with 


ammonia  to  convert  the  nitrates  into  hydroxides,  and 
finally  burned  off  for  use.  The  essential  step  is  the  con- 
version  of  the  nitrates  into  the  hydroxides.  Instead  of 
converting  the  nitrates  by  means  of  ammonia,  the  impreg- 
nated fabrics  may  be  treated  with  hydrogen  peroxide  at 
60°  C.  in  acid  solution.  This  converts  the  thorium  nitrate 
into  insoluble  hydroxide  ;  cerium  nitrate  is  not  converted, 
but  dissolves  in  the  peroxide  solution.  The  fabric, 
however,  mechanically  retains  sufficient  cerium  salt. 
The  author  states  that  mantles  made  according  to  the 
peroxide  process  do  not  consist  of  thoria  and  ceria,  but 
of  thorium  peroxide,  Tb20?,  and  a  cerium  peroxide. 

— H.  B. 

Coals  and  lignites  ;    Determination  of  volatile  combustible 
matter  in .     E.  E.  Somermeier.     XXIII. ,  page  870. 

Coke  production  of  the  United  States.     Bd.   of  Trade  J., 
Aug.   16,   1906.     [T.R.I 

The  Geological  Survey  reports  that  the  amount  of  coke 
manufactured  in  the  United  States  in  1905  was  28,777,794 
tous  (of  2240  lb.)  as  compared  with  21,125,986  tons  in 
1904,  an  increase  of  7,651.808  tons  or  36'22  per  cent. 
As  a  result  of  the  demand  created  by  the  unprecedented 
production  of  pig-iron  in  nearly  every  iron-making 
district  of  the  United  States,  the  average  price  per  ton 
advanced  from  2.18  dols.  in  1904  to  2.52  dols.  in  1905. 
In  1905  there  were  519  coke-making  establishments,  which 
owned  87,564  ovens,  against  507,  owning  83,599  ovens 
in  1904.  Of  the  total  number  of  completed  ovens  in  the 
United  States  in  1905,  3159,  or  3-6  per  cent.,  weie  of  the 
by-product  recovery  type,  and  the  total  amount  of  coke 
made  in  these  ovens  was  3.091.382  tons,  or  10-74  per  cent. 
There  were  under  construction  at  the  close  of  1905,  4751 
ovens,  of  which  417  were  of  the  retort  by-product  type. 

English  Patents. 

Coking  ovens ;    Impts.    in .     E.    Ledoux,    Sheffield, 

and  the  Simon-Carves  Bye-Product  |Coke  Oven  Con- 
struction and  Working  Companv,  Ltd.,  Manchester, 
Eng.  Pat.  4996,  March  1,  1906. 
The  coking  oven  is  heated  by  a  range  of  vertical  flues, 
the  coking  chambers  being  disposed  between  these  flues. 
The  gas  is  supplied  from  a  common  gas  main,  with  a  single 
longitudinal  gas  outlet  to  each  flue  separately,  and  the 
supply  is  controlled  by  dampers  which  can  be  operated 
from  the  end  of  the  "  canal  "  by  the  aid  of  a  suitable  tool. 
The  air  flues,  placed  below  the  coking  chambers,  have 
separate  openings  to  each  vertical  flue  provided  with 
dampers,  which  may  likewise  be  controlled  from  the  oven 
front  bv  the  aid  of  a  suitable  tool.  A  partition-wall  in 
the  lower  part  of  the  vertical  flue,  prevents  the  air  and  gas 
from  being  mixed  and  burned  before  they  reach  the  place 
where  the  heat  is  required,  which  place  is  at  the  base  of 
the  coking  chamber. — R.  L. 

■   Coke  ovens  ;    Impts.    in .     M.   E.   Rothberg,   Cleve- 
land, U.S.A.     Eng.  Pat.  8030,  April  3,  1906.     Under 
Int.  Conv.,  April  8,  1905. 
See  U.S.  Pat.  804,053  of  1905;  this  J.,  1905, 1220.— T.  F.  B. 

Coke  and    Gas ;     Manufacture   of   .     J.    Armstrong, 

London.  Eng.  Pat.  1642,  Feb.  15,  1906.  Under  Int. 
Conv.,  June  20,  1905. 
'  To  obtain  a  dense  coke  in  the  manufacture  of  illuminating 
gas,  coal  is  carbonised  in  a  high  and  narrow  chamber  or 
oven  with  thin  walls,  heated  on  the  outside  by  a  mixture 
of  gas  and  compressed  air,  which  forces  the  gas  high  up 
in  the  heating  flue,  the  air  being  preheated  in  secondary 
regenerative  flues.  The  coal  is  fed  into  the  bottom  part 
of  the  chamber  by  means  of  a  ram  acting  in  an  upward 
direction,  and  supplied  from  the  side  by  means  of  a  feeding- 
worm,  whereby  the  fresh  coal  passes  into  the  hottest  zone 
of  the  chamber.  The  ram  is  provided  with  an  arched 
head,  which  may  be  cooled  by  means  of  a  water-jacket. 
Whilst  the  heavy  hydrocarbons  are  decomposed  in  the 
hottest  region  of  the  oven,  a  gas  free  from  tar  and  naphtha- 
lene may  be  abstracted  from  the  top.  The  coke  can  be 
cooled   by   means   of  a   water-jacket  at  the    top  of  the 
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eluunbei  without  coming  into  contaot  with  air  or  wnteri 
,  and  it  is  removed  by  .1  lateral  conveyor  into  a  gas-tight 
shoot. — R.  L. 

Gas  mixtures  for  turbines  <>r  other  enginti  driven  liy 
combustion  gases  or  a  mittun  of  combustion  gases  and 
olhtr  gasi  -  ;  Improved  method  of,  and  means  or  apparatus 

for  producing .      A.  Greenwood  and  K.  Andersson, 

Eng.  Pat.  14.(141.  July  15,  1905. 
,\\  from  11  separate  generator  is  caused  to  flow  tin 
a  jacket  surrounding  a  gas  generator,  and  is  subsequently 
mixed  »ith  the  gas  produced  111  a  special  mixing  chamber. 
In  order  to  obtain  an  intimate  mixture,  the  steam  from  the 
jacket  enters  the  mixing  chamber  with  a  tangential  or 
rotary  motion,  and  the  mixture  of  gas  and  steam  passes 
on  to  the  turliine  or  engine. — W.  H.  C 

Gas  ;      Ma nu /act  11  re    of .     C.     B.    Tullv,    London. 

Km:.    Pat.    15.194,  July   24.    1905. 

DrRiNc.  the  "  blowing  up  "  stage  of  the  production  of 
iretted  water-gas,  only  the  lower  part  of  the  generator 
1-  supplied  with  air.  whilst  the  upper  part  is  heated  to  a 
high  temperature  by  the  combustion  in  a  space  or  chamber, 
surrounding  this  upper  portion  of  the  generator,  of  some 
of  the  iduced  below.     Incidentally,  tar  or  other 

heavy  hydrocarbon  is  supplied  to  the  upper  part  during 
its  external  heating,  the  solid  products  of  decomposition 
being  deposited  in  the  heated  fuel,  and  the  gaseous  or 
irous  products  being  led  downwards  through  the 
fuel,  and  mixed  with  the  gases  simultaneously  (lowing 
from  the  lower  portion  to  the  combustion  space,  and  thence 
to  the  carburetting  and  fixing  chambers.  In  the  second 
stage  of  the  process,  steam  and  tar  or  other  hydrocarbon 
is  introduced  into  the  lower  incandescent  part  of  the 
generator,  and  the  supply  of  tar  to  the  upper  part  con- 
tinued.  The  gaseous  and  vaporous  products  resulting 
from  the  decomposition  of  steam  and  tar  are  led  upwards 
through  the  upper  heated  portion,  where  the  solid  products 
an-  arrested,  whilst  the  gases  from  both  portions  are  mixed. 
and  conveyed  direct  to  the  carburetting  and  superheating 
chambers. — R.  L. 

Gas  ;    Apparatus  /or  generating .  and  usable  also  for 

healing  purposes.  R.  Reid.  South  Yarra,  Australia. 
Eng.  Pat.  18.923,  Sept.  19,  1905. 

Sec  Fr.  Pat.  3;>7,647  of  1905  ;   this  J.,  1906,  116.— T.  F.  B. 

Gas  generators  or  other  apparatus  producing  combustible  | 

gases  :    Impts.   in  .     G.   Marconnet,   Paris.     Eng.  1 

Pat.  24.433,  Nov.  25,  1905.     Under  Int.  Conv.,  Xov.  I 

2s.  1904. 

Coal  in  the  form  of  impalpable  powder  is  mixed  with  air, 
and  the  mixture  is  projected  upwardly  into  a  combustion 
chamber  containing  lump  coal  in  a  highly  incandescent 
state.  The  proportions  of  coal-dust  and  air  are  so 
adjusted  that  producer  gas  results  from  their  combustion, 
and  but  little  of  the  lump  fuel  is  consumed.  The  lump 
fuel  may  be  dispensed  with,  in  which  case  the  mixture 
of  coal-dust  and  air  is  blown  into  a  refractory  chamber 
which  is.  at  the  start,  raised  to  incandescence  by  burning 
fuel  in  it  with  excess  of  air. — H.  B. 


Gas-producer  furnaces  ;   Impts.  in .      E.  H.  Hudson,    , 

Normanton.   Yorks..  and  F.   C.  Sugden,   Leeds.     Eng. 
Pat.  69S5.  March  23.  1906. 

The  gas-producer  furnace  in  an  ordinary  retort  setting, 
is  provided  with  conduits  made  of  tiles  or  bricks,  whereby 
the  producer  gases  are  taken  from  the  sides  of  the  furnace, 
instead  of  from  the  top.  as  has  usually  been  the  case. 
The  gases  are  conveyed  up  the  side  walls  and  through 
special,  moulded  blocks  to  the  combustion  chamber,  along 
with  the  air  from  the  regenerative  ducts. — R.  L. 

Gases  ;    Improved  generation   of  combustible .      A.  A. 

Vaughan    Williams.    Old   Windsor,    Berks.     Eng.    Pat. 

7011,  March  23.  1906. 
Combcstible   gas   is   generated    by   the   introduction   of   ] 
waste  steam  from  a  gas  or  power  plant,  first  into  a  chamber 
filled  with  refuse  containing  waste  hydrocarbons,  and  then   i 
through  a  heating  coil,  into  one  or  more  chambers  con-    | 


turning   material    capable    of    di  111    and    oi 

combining  with  its  oxygen,    The  1  ioi]  and  chambers  are 

heated  externally  by  the  waste  heal    and  11m- 

hustion    of    the    ste.im    generator.  —  R.  L. 

Gas    producers  ;     Imptl.    in .      W.    C.     Pairweather, 

London.      From    Q.    Sevfarth    und    Sohn.     Hildesheim, 

Germany.  Eng.  Pat.  9988,  April  28,  1908. 
In  a  gas  producer,  when  the  masonry  surrounding  the 
hottest  zone  becomes  cracked,  pari  of  the  air  auppbj  linds 
its  way  up  between  the  masonry  and  the  outei  1  asing  to 
the  gas  above  the  fuel,  and  the  gas  generated  >-  burned 
partly  to  carbon  dioxide.  To  obviate  tins  defect,  the 
patentee  provides  1  sand  Beal  between  the  masonry  and 
the  casing  near  the  upper  part  of  the  former  ;  tin- 
prevents  air  from  passing  upwards  round  the  musonrv. 

— H.1S. 

Carbide  and  method  of  producing  the  same.  H.  L. 
Hartenstem.  ( tonBtantine,  Mich.,  U.S.A.  Eng.  Pat. 
10,169,   May    1.    1906. 

See  U.S.  Pat.  819.220  of  1906;  this  J.,  1906,  544.— T.  F.  B. 

Gaseous  mixtures  ;  Apparatus  for  separating  the  con- 
stituent   dements    of    .     E.    Mazza,    Turin,    Italy. 

Eng.  Pat.  7421,  March  27,  1906.  Under  Int.  Conv., 
April  29.   1905. 

A  D»nt  mounted  on  a  shaft  has  its  interior  divided  into 
a  number  of  spiral  compartments  by  several  "  involute  " 
partitions.  When  the  drum  is  rotated,  the  mixture  of 
gases  is  drawn  in  at  the  centre,  and  partakes  of  the  motion 
of  the  drum.  When  it  reaches  the  extremity  of  each 
compartment  at  the  periphery  of  the  drum,  it  is  found 
that  owing  to  the  centrifugalforce.it  is  separated  into  two 
livers  of  different  densities.  These  layers  are  then 
conveyed  by  separate  openings  into  separate  compart- 
ments in  the  casing  in  which  the  drum  rotates. — W.  H.  ('. 

Thorium  ;     Process    of    obtaining ,     applicable     for 

making  incandescent  lump  filaments.  The  British 
Thomson-Houston  Co.,  Ltd.  Eng.  Pat.  14,972.  19i>5. 
XX.,  page  866. 

Arc  lamp  [Flaming]  electrodes,  and  methods  of  making 
the  same.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.  of  Schenectadv, 
X.Y.,  U.S.A.  Eng.  Pat.  18,484,  Sept.  13,  1905. 
A  metallic  tube  or  casing  is  filled  with  powdered  electrode- 
material  in  stages,  and  the  powder  is  compressed  at  each 
stage  ;  or  the  tube  may  be  filled  with  short,  superposed 
lengths  of  moulded  pencils.  If  the  electrode  material  is 
of  such  composition  that  the  ingredients  do  not  volatilise 
uniformlv,  the  composition  may  be  graduated  from  one 
end  of  the  electrode  to  the  other,  to  compensate  for  the 
inequality  of  volatilisation.  A  small  quantity  of  easily- 
fusible  substance  may  be  provided  at  the  end  of  the 
electrode  (e.g.,  a  piece  of  paper  saturated  with  potassium 
titanate  or  carbonate  may  be  fixed  to  it) ;  this  obviates  the 
defects  which  appear  if  a  minute  pit  or  crater  forms  at 
the  arcing  end  of  the  electrode  when  first  used.— H.  B. 

Filaments  for  incandescent' electric  lamps;    Manufacture 

or  treatment  of  .     H.  Zerning,  Halensee,  Germanv. 

Eng.  Pat.  2437,  Jan.  31,  1906. 
Metallic  or  non-metallic  filaments  are  placed  in  a  closed 
container,  in  which  as  high  a  vacuum  as  possible  is 
maintained,  and  then  a  pure  metal,  or  mixture  or  alloy 
of  pure  metals,  previously  introduced  into  the  container, 
is  heated  so  as  to  become  vaporised  and  thereby  coat  the 
filaments.  The  coated  filaments  are  afterwards  removed, 
and  used  in  incandescent  lamps. — H.  B. 

Electric  incandescence  bodies  of  difficultly  fusible  conductive 

materials ;     Processes    for    manufacturing    ,    and 

for  uniting  such  bodies  to  supply  conductors.     H.  Kuzel, 

Baden.  Austria.     Eng.  Pat.  SU57,  April  3,  1906.     Under 

Int.  Conv.,  Aug.  3,  1905. 

Thi    process    described    in    Eng.    Pat.    28.154   of    1904 

(this  J.,  1906.  115),  in  which  incandescence  filaments  are 

made  from  colloidal  metals,  is  modified  by  the  use  of  a  pro- 
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portion  of  colloidal  oxides  or  hydroxides  of  difficultly 
fusible  metals.  For  example,  5  to  20  parts  of  colloidal 
oxide  of  tungsten  are  mixed  with  113  to  SO  parts  of  the 
plastic  masses  formerly  described,  and  the  threads 
obtained  are  converted  into  the  crystalline  state  by  heating 
them  to  a  white  heat  in  a  reducing  atmosphere.  The 
plastic  masses  containing  colloidal  oxides  or  hydroxides 
may  be  used  for  making  conductive  connections  between 
filaments  and  supply  conductors,  bv  applying  them 
(according  to  Eng.  Pat.  15,462  of  1905  ;"this  J.,  1906.  307) 
in  a  dilute  state  to  the  joints,  and  afterwards  heating  to 
a  white  heat  in  a  reducing  atmosphere. — H.  B. 

United  States  Patents. 

Agglomerates  [fuel]  and  agglutinants  ;   Process  of  making 

■      .     K.  A.  Le  Maitre,  Brussels.     U.S.  Pat.  826,948, 

July  24,  1906. 
See  Fr.  Pat.  356,961  of  1905  ;  this  J.,  1906,  10.— T.  F.  B. 

Furnace  ;    Roasting   or   oxidising .     C.    E.    Dewey, 

Assignor  to  The  American  Zinc  and  Chemical  Co., 
Denver,  Colo.  U.S.  Pat.  82S.095,  Aug.  7,  1906. 
The  body  of  the  furnace  is  provided  with  chambers 
arranged  above  each  other,  a  vertical  rotating  shaft 
being  located  centrally  in  the  furnace.  Rabble  arms, 
provided  with  ploughs  or  stirrers,  are  connected  with 
the  shaft,  which  is  geared  to  a  journaled  shaft  below  the 
furnace.  A  track  projecting  upwards,  and  consisting  of 
two  separated  members,  is  arranged  outside  the  furnace. 
An  outlet  conduit  communicates  with  the  lower  chamber 
of  the  furnace,  and  extends  downwards  from  it,  the  lower 
extremity  of  this  conduit  being  closed  by  a  shoot  pivoted 
and  weighted  ;  this  shoot  has  a  depending  portion  pro- 
jecting into  the  space  between  the  two  members  of  the 
track.  A  bucket  carrier  slides  on  the  track  members, 
and  carries  a  bucket  pivoted  so  as  to  tend  to  tip  it  inwards, 
and  prevented  by  a  guide  from  tipping  until  it  has  passed 
a  certain  elevated  point.  The  bucket  carrier  is  alter- 
nately raised  and  lowered  by  suitable  connection  with 
the  operating-shaft.  The  depending  part  of  the  shoot 
lies  in  the  path  of  the  bucket,  the  shoot  being  carried 
downwards  by  the  descending  bucket  so  as  to  allow  the 
conduit  to  discharge  into  the  bucket.  —A.  G.  L. 

Gas  ;     Method    of    manufacturing    .     J.    E.    Allen, 

Columbia,  Ohio,  'Assignor  to  A.  C.  Ellis,  Pittsburg, 
Pa.  U.S.  Pat.  826,511,  July  17,  1906. 
Air,  compressed  and  heated,  is  driven  through  successive 
portions  of  heated  petroleum  oil,  and  the  residual  oil, 
from  which  the  light  hydrocarbons  have  been  extracted, 
is  heated  in  presence  of  a  porous,  non-oleaginous,  car- 
bonaceous substance,  until  vaporised,  the  resulting 
vapour  being  mixed  with  the  first  product.  The  gas  is 
afterwards  subjected  to  the  action  of  heated,  porous,  non- 
oleaginous,  carbonaceous  matter,  by  passing  it  through 
a  mass  of  such  substance. — C.  S. 

Illuminating  gas  ;   Apparatus  for  the  manufacture  of . 

C.  W.  Bilfinger,  Brooklyn,  N.Y..  Assignor  to  Columbia 
Engineering  Works,  and  A.  P.  Bachman,  New  York. 
U.S.  Pat.  827,075,  July  31,  1906. 
A  vertical  cylindrical  retort  is  set  in  a  flue,  and  has  its 
sides  heated  by  gases  from  an  external  furnace.  The 
retort  has  a  removable  cover  at  the  top  and  a  branched 
outlet  pipe  at  the  bottom  ;  one  branch  of  the  latter  is 
horizontal,  and  is  normally  closed  by  a  plug,  and  the  other 
passes  vertically  upward  to  the  purifying  and  storage 
apparatus.  The  carbonaceous  material  to  be  distilled 
is  contained  in  a  "  cartridge  "  or  cylindrical  vessel,  open 
at  the  top,  which  is  lowered  into  the  retort  by  a  derrick, 
and  stands  vertically  on  the  bottom  in  such  a  manner 
that  an  annular  space,  of  equal  dimensions  all  round,  is 
left  between  it  and  the  walls  of  the  retort.  The  "  cartridge  " 
is  consequently  heated  only  by  radiation,  through  the 
annular  space,"  from  the  walls  of  the  retort,  and  the  gas 
given  off  leaves  the  "  cartridge  "  at  the  top,  and  passes 
down  through  the  annular  space  to  the  outlet  pipe  at  the 
bottom  of  the  retort.— \V.  H.  C. 


Gas;    Apparatus  for  manufacturing  .     P.  I.  Cohen, 

New  York.  U.S.  Pat.  827,081,  July  31,  1906. 
The  claim  refers  chiefly  to  the  method  of  regulating  the 
supply  of  liquid  or  semi-liquid  material  which  is  converted 
into  gas  by  passage  through  a  coil  heated  in  a  furnace. 
The  pipe  which  supplies  steam  to  the  pump  used  for 
forcing  the  liquid  into  the  coil,  has  a  governor  connected 
to  a  device,  or  valve,  on  the  delivery  pipe  to  the  coil. 
In  this  way  the  admission  of  steam  to  the  pump  is  regulated 
by  the  delivery  of  oil,  and  a  constant  and  regular  feed 
is  obtained. — W.  H.  C. 

Gas ;    Process   of   producing   .     H.    Gerdes,    Berlin, 

Germany,  Assignor  to  American  Suction  Gas  Producer 
Co.,  Lansing,  Mich.     U.S.  Pat.  827,862,  Aug.  7,  1906. 

The  claim  is  for  the  production  of  a  gaseous  fuel  practically 
free  from  tarry  matters.  The  raw  fuel  is  distilled  in 
the  upper  part  of  the  charging  tube  or  bell  of  the  producer, 
and  the  distilled  gases  produced  are  drawn  off  and  burnt 
with  excess  of  air  to  ensure  complete  combustion. 
The  products  of  combustion,  along  with  any  excess 
of  air,  are  then  passed  back  to  the  lower  part  of  the 
producer,  where  they  pass  through  a  layer  of  incandescent 
fuel  from  which  all  volatile  matter  has  been  previously 
driven  off.  The  resulting  gas  is  drawn  off  separately, 
and  is  said  to  be  free  from  tarry  matters. — W.  H.  C. 

Gas-purifying  apparatus.  S.  F.  Seager,  Assignor  to 
American  Suction  Gas  Producer  Co.,  Lansing,  Mich. 
U.S.  Pat.  826,691,  July  24,  1906. 

The  purifier  is  formed  of  two  concentris  cylinders,  the 
gas  entering  through  an  inlet  at  the  bottom  of  the  inner 
cylinder,  and  leaving  by  an  outlet  at  the  bottom  of  the 
outer  cylinder.  The  gas  passes  upwards  through  the 
inner  cylinder,  which  is  packed  with  coke,  and  is  washed 
;  by  liquid  from  a  spraying  nozzle  at  the  top.  It  then 
1  passes  down  through  the  annular  space  between  the  two 
cylinders,  and  is  further  purified  by  passing  through 
purifying  material,   supported   on  grids. — W.  H.  C. 

j    Gas  ;  Apparatus  for  purifying .     T.  Redman.  Bolton, 

Bradford.     U.S.   Pat.   826,747,  July  24,   1906. 

See  Eng.  Pat.  12,659  of  1904  ;  this  J.,  1905,  611.— T.  F.  B. 

Gas  calorimeter.  H.  L.  Doherty,  Madison,  Wis.,  Assignor 
to  Combustion  Utilities  Co.,  New  York.  U.S.  Pat. 
828,306,  Aug.   14,  1906. 

See  Eng.  Pat.  8866  of  1906  ;  this  J.,  1906,  633.— T.  F.  B. 

I    Carbide  ;     Manufacture    of    .     H.    L.    Hartenstein, 

Constantinc.  Mich.,  Assignor  to  Electro-Chemical  and 
Development  Co.,  Pierre,  S.D.  U.S.  Pat.  Reissue, 
12,519;  Original  Pat.  819,222,  May  1,  1906  (this  J., 
1906,  544).     Aug.  7,  1906. 

Powdered  limestone  is  calcined,  and  to  the  still  hot  lime, 
carbonaceous  material  is  added,  and  the  mixture  is  sub- 
jected to  fusion,  with  exclusion  of  oxygen.  Or.  to  the  heated 
mixture  of  lime  and  carbonaceous  material,  a  super- 
heating flux,  such  as  a  mixture  of  calcium  carbide,  man- 
ganese dioxide,  bituminous  coal,  aluminium  and  potassium 
chlorate,  is  added,  and  the  whole  subjected  to  fusion, 

— E.  S. 

Reducing  compounds  and  producing  carbides.  E.  F.  Price, 
Assignor  to  Union  Carbide  Co.  U.S.  Pats.  826,742— 
826,745,  July  24,  1906.     XL4.,  page  853. 

French  Patents. 

Gas  for  illuminating,  heating,  and  power  purposes  ;  Process 

and   apparatus   for   the    manufacture   of   .     H.    S. 

Elworthy.     Fr.  Pat.  361,450,  May  8,  1905. 

See  Eng.  Pat.  7713  of  1905  ;  this  J.,  1906,  527— T.  F.  B. 


Gas ;    Production     of    combustible   free    from    tar. 

Deutsche    Banke-Gas  Ges.m.b.H.       Fr.    Pat.    363,348, 

Feb.  16,  1906. 
The  fuel  is  charged  into  a  tube  which  descends  nearly 
to  the  grate-bars  of  the  producer  shell,  from  which  the 
gas  is  drawn  off  by  a  tube  at  the  upper  part.      The  tarry 
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vapours  given  off  in  the  upper  part  of  tin-  charging  tube 
an'  drawn  olT  by  means  of  an  injector  through  a  tulie 
which  passes  through  the  wall  "I  the  producer,  then  exU  nds 
downwards,  and  bnally  again  enters  the  producer,  air 
being  drawn  in  through  an  opening  at  the  bottom  of  the 
vertical  part  of  the  tube.  The  mixture  of  air  and  gas 
i>  injected  into  the  hottest  part  of  the  producer,  01  the 
reduction  lone,  where  the  tarry  vapours  are  completely 
burnt  and  gasified. — \V.  H.  (.'. 

Proa  is  and  apparatus  for  washing ,  particularly 

for  completely  eliminating  sulphuretted  hydrogen  from 

lighting  gas.  '   E.  Ott.     Fr.  Pat.  363,539,  Feb.  22.  l'.iOO. 

Under  [nt.  Conv.,  March  17,  1906. 

The  gas  is  treated  with  successive  small  portions  of  the 

w    Bhing  liquid,  and  each  portion  of  liquid  is  immediately 

removed  from  contact  with  the  gas  before  the  addition  of 

a  fresh  portion  of  washing  liquid,     This  is  done  to  prevent 

the  return  of  any  of  the  previously  absorbed  impurities 

to  the  gas.     The  gas,  in  each  stage  of  the  treatment,  is 

wn  through  an  injector  by  the  washing  liquid,  which  is 

delivered  under  pressure,  so  thai  a  very  intimate  contact 

between  the  gas  and  liquid  is  obtained. — W.  H.  C. 

Incandescence  [electric]  lamps;    Filaments  for .     A. 

.lust    and    F.    Hanaman.      Second  Addition,  dated    Feb. 

.->.   1906,  to  Fr.   Pat.  347.661.  Nov.  4,  1904.     (Tins  J., 

L905,  431,  1220.) 
The  impregnated  filaments  are  first  treated  with  an  acid 
to  convert  the  salts  of  molybdenum  or  tungsten  into 
molybdic  or  tungstic  acid.  The  acids  are  then  converted 
into  their  respective  metals  by  the  subsequent  treatment 
described. — W.  H.  C. 


in.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

{Continued  from  page  805.) 

Pctroltum    Spirit     ["Benzine"]  ;     Explosions    of , 

and  the  Martini- Huenelce  process.  Effenberger.  J. 
Gasbel..  1906,  49,  689. 

The  Martini-Hueneke  process  consists  in  replacing 
the  air  in  benzine  storage  vessels,  which  are  always  kept 
underground,  by  carbon  dioxide  or  other  indifferent  gas 
or  gaseous  mixtures.  A  special  system  of  service  pipes 
is  also  arranged  which  allows  no  escape  of  benzine,  in  case 
of  a  breakage.  There  are  also  automatically  closing  valves 
provided.  The  system  works  so  successfully  that,  in 
■one  case,  the  storage  "  without  a  protecting  zone  "  of 
17,600  litres  of  benzine  in  the  YVestphalian  mining  district, 
in  another  of  15,000  litres  in  the  heart  of  the  city  of  Berlin, 
was  permitted  by  the  authorities. — R.  L. 

English  Patent. 

Emulsifying  mineral  oils,  and  the  manufacture  of  mineral 

oil  soaps  ;   Process  for .     J.   C.   Fell.     Eng.  Pat. 

14.294,  July  11,  1905.     XII.,  page  856. 

United  States  Patents. 

Tar  ;    Treatment  of for  the  manufacture  of  pilch  and 

recovery  of  light  oils.  W.  Oppenheimer,  Ewell.  U.S. 
Pat.  827,113.  July  31,  1906. 

See  Fr.  Pat.  334.472  of  1903  ;   this  J.,  1904,  55.— T.  F.  B. 

Oil  from  oil-coitfed  fines  ;  Process  for  distilling  off  thr . 

E.   B.    Kirbv.   Rossland,   Canada.     U.S.   Pat.   825,909, 

July  17,  1906. 
The  oil-concentrated  "  mineral  fines "  are  fed  into  a 
retort,  and  heated  to  a  temperature  suitable  for  distilling 
off  the  oil,  the  feed  of  the  concentrates  through  the  heat 
zone  being  regulated  automatically  by  disposing  the  charge 
in  such  a  manner  that  the  concentrates  adhere  to  the 
supporting  medium  so  long  as  they  are  wet,  but  slip  down 


when  ilrv.  Means  arc  provided  for  collecting  t lie  dry 
concentrates,  and  carrying  off  the  distilled  vapour.— C.  8. 

French  Patent. 

iniistptic  :    A  new [from  petroleum],  and  method  "/ 

making  the   tame.     C.   Trocquenet.     Fr.   Pat.   302,991  p, 
Feb.  5,   1906.      XVIIIC,  page  863. 

German  Patent. 

Distillation  of  moist  materials  such  as  pent,  wood,  null  ; 

Process   for  the  .     A.   Jabs.      Gor.   Pat.    165,611, 

June  1,  1904. 
The  moist  goods,  before  passing  into  the  still,  areconveyt  d 
through  a  drying  chamber,  wherein  they  are  dud  bv  a 

current  of  air.  The  moist  effluent  air  from  the  drying 
chamber  is  dried  by  passing  it  through  an  air-conden-ir, 
then  warmed  by  leading  it  through  a  jacket  surrounding 
the  still,  and  again  passed  through  the  drying  chamber. 
The  air  used  for  cooling  in  the  air-condenser  is  also  passed 
through  the  drying  chamber,  and  is  then  used,  together 
with  fresh  air,  for  cooling  the  distillation  products  from  the, 
still  in  separate  coolers,  the  effluent  air  from  which  is  also 
passed  through  the  drying  chamber.  Dry  air  is  systemati- 
callv  withdrawn  from  the  plant,  and  used  for  burning 
fuel'  in  the  furnace  by  which  the  still  is  heated.  The 
uncondensable  distillation-products,  after  being  used  for 
cooling  the  distillation  residue,  may  be  burnt  in  the  furnace. 

— A.  S. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 


(Continued  from  page  807.) 


M. 
10, 


Arylamincs  ;  Conversion  of  aromatic  ketones  into  — 

Prud'homme.     Rev.    Gen.    des    Mat.    Col.,    1900, 

225—226. 
The  author  has  previously  shown  (this  J.,  1906,  64) 
that  reduction  products  (anthranols)  of  hydroxyanthra- 
quinones,  when  treated  at  the  ordinary  temperature  with 
aqueous  solutions  of  ammonia,  are  transformed  into  imino 
compounds.  He  now  finds  that  hydroxyanthraquinones 
are  dircctlv  transformed  into  the  corresponding  imines 
by  the  action,  at  about  200°  C  of  ammonium  salts  of 
organic  acids,  in  the  presence  of  glycerol.  Thus,  alizarin 
(0-3  grm.),  when  fused  with  ammonium  formate,  oxalate, 
tartrate,  citrate,  &c.  (1  grm.)  or  ammonium  carbonate 
(1-5  grm.),  and  glycerol  (4  grms.),  yields  a  compound, 
"  alizarinimine."  which  dyes  a  weak  iron  mordant  in  a 
blue  shade.  With  ammonium  thiocyanate  (5  grms.), 
alizarin  (1  grni.),  in  the  absence  of  glycerol,  gives,  at 
159°  C,  a  compound  which  dyes  the  same  iron  mordant 
in  a  greyish  purple  colour.  The  sulphur  of  the  thiocyanic 
acid,  itwould  appear,  enters  into  reaction,  as  the  same 
or  a  similar  compound  is  formed  when  a  little  sulphur  or 
sodium  sulphide  is  added  to  the  melt  containing  alizarin, 
glycerol,  and  the  ammonium  salt  of  an  organic  acid. 

"Tetramethvldiaminobenzophenone  reacts  imperfectly 
with  ammonium  carbonate,  but  readily  with  ammonium 
thiocyanate  and  the  ammonium  salts  of  organic  acids, 
forming  Auramine.  ,      ... 

Alizarin  Yellows  A  and  C  (B.A.S.F.).  when  fused  with 
ammonium  salts  of  organic  acids,  yield  dyestuffs  which 
dye  the  customarv  mordants  in  shades  of  yellow  and 
olive,  differing  from  those  given  by  the  original  dyestuffs. 
The  new  compounds  dissolve  in  alkali  solutions  with  a 
green  colour,  whilst  the  alkali  solutions  of  the  original 
dyestuffs  are   yellow  or  vellowish-orange. 

The  conversion  of  hydroxyanthraquinones  into  the 
corresponding  imino  compounds  may  be  effected  by  the 
following  methods  :  — 

(1)  The  action,  at  high  temperatures  and  under  pressure, 
of  ammonia  dissolve!  in  absolute  alcohol.  (Farben- 
fabriken  vorm.  F.  Baver  und  Co.)     (See  also  this  J.,  1906, 


584.) 


(2)  The  action,  at  the  ordinary  temperature,  of  a  dilute 
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aqueous  solution  of  ammonia  on  the  reduction-compounds 
(anthranols). 

(3)  The  action,  at  about  200°  C,  of  normal  ammonium 
salts  of  organic  acids,  in  the  presence  of  glycerol. — E.  B. 

Diazoamines    and    aminoazo    compounds  ;     Influence    of 

substitution     ore     the     formation     of .       Part     V. 

s-Dimethyl-i.d-diamino-m-iylene.     G.    T.    Morgan    and 
A.  Clayton.     Chem.  Soc.  Trans.,  1906,  89,  1054—1058. 

It  has  been  shown  previously  that  aminoazo  compounds 
can  be  obtained  from  primary  aromatic  meta-diamines 
containing  substituents  in  both  the  para  positions  with 
respect  to  the  amino  groups,  although  the  reaction  takes 
place  less  readily  than  when  one  of  these  para  positions 
is  still  unoccupied  (Chem.  Soc.  Trans.,  1902,  81,  86 ; 
1905,  87,  935.  944 ;  this  J.,  1902.  36 ;  1905,  795). 
The  present  communication  deals  with  the  effect 
of  partial  alkylation  of  the  amino  groups  in 
a  dipara-substituted  meta-diamine,  it  having  been 
found  (Chem.  Soc.  Trans.,  1902,  81.  656)  that  complete 
alkylation  prevents  the  formation  of  an  azo  compound. 
s-Dimethyl-4.6-diamino-7n-xylene  was  prepared  from 
4.6-diamino-m-xylene,  the  latter  being  first  converted, 
into  s-dibenzenesulphonyl-4.6-diamino-m-xylene  by  means 
of  the  Schotten-Baumann  reaction,  and  this  in  turn 
methylated,  and  the  methyl  derivative  hydrolysed  by 
heating  with  15  parts  of  concentrated  hydrochloric  acid 
in  a  sealed  tube  for  five  hours  at  160°  C.  On  cotton 
cloth  impregnated  with  diazotised  Primuline,  s-dimethyl- 
4.6-diamino-m-xylene  produces  a  reddish-brown  ingrain 
azo  colour.  With  diazotised  />-nitraniline  it  yields  about 
10  per  cent,  of  p-nitrobenzene-5-azodimethvl-4.6-diamino- 
m-xylene  and  about  25  per  cent,  of  a  diazoamino  com- 
pound, the  formation  of  the  azo  compound  probably  being 
as  follows  : — 

(CH3)2C6H2(NH.CH3)2-> 

NH(CH3).C6H2(CH3)2.N(CH3).N2.C6H4(NOo)-* 

(N02)C6H4.N2.C6H(CH3)2(NH.CH3)2. 

By  the  interaction  of  p-nitrobenzenediazonium  chloride 
and  5-bromo-a«(4)-dimethyl-2.4-diaminotoluene,  also  a 
diazoamine  and  an  aminoazo  compound  are  produced  ; 
and  it  may,  therefore,  be  accepted  that  the  dimethylation — 
both  symmetrical  and  unsymmetrical — of  a  dipara- 
substituted  meta-diamine  greatly  hinders,  but  does  not 
entirely  prevent,  the  introduction  of  a  diazo  residue  into 
the  aromatic  nucleus  of  the  diamine. — A.  S. 

Colouring  matters  [Dyestuffs]  ;    Prohibition  of  the  use  of 

injurious  in  Austria-Hungary.     [T.  R.]     XIII.4, 

page  857. 

English  Patents. 

Dyestuffs   of   the   triphenylmethane    series ;     Manufacture 

of .     C.    D.    Abel,    London.     From    Act.-Ges.    f. 

Anilinfabr.,  Berlin.     Eng.  Pat.  25,498,  Dec.  7,  1905. 

TETRA  -  ALKYLDIAMINODIPHENYLMETHANEMONOSULPHONIC 

acid  may  be  obtained  in  good  yield  by  the  action  of 
formaldehyde  on  a  mixture  of  dimethyl-  or  diethylaniline 
with  dimethylaniline-m-sulphonic  acid.  The  diphenyl- 
methane  derivative  is  oxidised  to  the  corresponding 
carbinol(e.y.,  by  means  of  lead  peroxide  and  dilute  sulphuric 
acid),  which  is  then  condensed  with  ethyl-  or  methyl- 
benzylanilinesulphonic  acid,  and  the  resulting  leuco- 
compound  oxidised,  for  instance,  by  lead  peroxide  and 
acetic  acid.  The  resulting  "  acid  "  dyestuffs  dye 
unmordanted  wool  clear  blue  to  violet  shades,  fast  to 
alkalis.— T.  F.  B. 

Compounds  of  the  Anthracene  series  [Nitrobenzanthrones]; 

Production    of    new .     J.    Y.    Johnson,    London. 

From  the  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 

hafen-on-Rhine,  Germanv.     Eng.  Pat.  12,518,  May  29, 

1906. 
Benzanthrone     and     benzanthrone    compounds,     other 
than  dvestuff  derivatives  (for  the  nitration  of  which  see 
U.S.  Pat.  796,393  of  1905;   this  J..  1905.  919),  are  acted 
upon  by  nitrating  agents,  with  the  production  of  nitro-    , 
derivatives. — E.  B. 


United  States  Patents. 

Dyestuff ;      Green    anthracene    .     R.     E.     Schmidt. 

Elberfeld,  Germanv,  Assignor  to  Farbenfabr.  of  Elberfeld 
Co.,  New  York.     U.S.  Pat.  826,750,  July  24.  1906. 

See  Fr.  Pat.  358,271  of  1905  ;  this  J.,  1906,  260.— T.  F.  B. 

Anthraquinone  aldehyde,  and  process  of  making  same. 
M.  H.  Isler,  Mannheim,  Assignor  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany. 
U.S.  Pat.  828,741,  Aug.  14,  1906. 

See  Eng.  Pat.  16,632  of  1905  ;  this  J.,  1906,  368.— T.  F.  B. 

French  Patents. 

Dyestuff  especially  adapted  to  the  manufacture  of  lakes  ; 

Process  for  producing  a  monoazo .     Act.-Ges.   f. 

Anilinfabr.     Fr.  Pat.  361.434,  May  3,  1905. 

See  Eng.  Pat.  9325  of  1905 ;   this  J.,  1906,  65.— T.  F.  B. 

Arylsul  phamides  ;    Process  of  making  nitro-derivalives  of 

aromatic .     Act.-Ges.  f.  Anilinfabr.     First  Addition, 

dated  May  5,  1905,  to  Fr.  Pat,  349,566,  April  2,  1904. 

See  Eng.  Pat.  9074  of  1905  ;   this  J.,  1906,  65.— T.  F.  B. 

Dyeshiffs  derived  from  "  naphtene  "  [naphthalene]  ;  Pro- 
duction   of    black .     Badische    Anilin    und    Soda 

Fabrik.         Fr.   Pat.  361,447,  May  5,   1905. 

See  Eng.  Pat.  9547  of  1905  ;  this  J.,  1905,  725.— T.  F.  B. 

Indigo  pastes  ;    Process  for  preserving  fermentable . 

Badische  Anilin  und  Soda  Fabrik.  First  Addition,. 
dated  Jan.  29,  1906.  to  Fr.  Pat.  348,292,  Feb.  4,  1904. 
Under  Int.  Con  v.,  Jan.  2,  1906. 

See  Eng.  Pat.  1954  of  1906  ;   this  J.,  1906,  470.— T.  F.  B. 

Dyestuff;  Process  for  making  a  black ,  a  tanning- 
material  or  a  second  black  dyestuff,  and  other  useful 
products  from  coal  or  lignite.  D.  Lerman,  B.  B.  D. 
Schwartz,  and  P.  Pikos.  Fr.  Pat,  363,244,  Feb.  13, 
1906. 

See  Eng.  Pat.  3107  of  1906  ;   this  J.,  1906,  806.— T.  F.  B. 


V.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,   AND    FIBRES. 

{Continued  from  page  808.) 

Colouring   matters    [Dyestuffs]  ;     Prohibition    of   the   use 

of  injurious   ire  Austria-Hungary.     [T.  R.]     See 

XIIL4.,  page  857. 

English  Patents. 

Vegetable  fibre  for  spinning  or  other  purposes  :  Preparation 

of .     B.   Summers,  Port  Huron,  Michigan,  U.S.A. 

Eng.  Pat.  2330,  Jan.  30,  1906. 

Linen,  hemp,  and  other  bast  fibres  are  separated  from 
the  woody  portions  of  the  stems  from  which  they  are 
obtained,  by  a  process  which  consists  in  subjecting  the 
latter  to  prolonged  artificial  refrigeration,  e.g.,  for  a 
period  of  from  sixty  to  a  hundred  hours,  at  a  temperature 
of  0° — 10°  F.,  and  then  breaking  the  woody  parts  of  the 
stems  and  removing  the  fibres  from  these,  e.g.,  by  a 
passage  through  a  "  cleaning  "  machine,  while  the  stems 
are  still  in  a  frozen  condition.  For  the  proper  working 
of  the  "  breaking  "  machine,  and  to  obtain  the  fibres  in 
as  perfect  a  state  as  possible,  the  stems,  when  operated 
upon,  should  contain  a  certain  amount  of  moisture, 
which  may  be  introduced  into  them,  if  necessary,  either 
before  or  after  they  are  refrigerated. — E.  B. 

Silk,  artificial  ;    Apparatus  for  the  manufacture  of  . 

H.  E.  A.  Vittenet,  Lvon-Monplaisir,  France.  Eng. 
Pat.  14,087,  June  19,  1906.  Under  Int.  Conv.,  June 
19,  1905. 

See  U.S.  Pat.  8-28,155  of  1906  ;  following  these.— T.  F.  B. 
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Red    [Thioindigo    lied]    on    tistilr    fibres  ;      Dyeing     and 

printing .     Kalle    und     Co.,     Aktiengesellschaft, 

Biebrich-ontheRlune.  Km;.  Pat.  14,201,  June  -I, 
1906.     Under  Int.  Com..  June  'J".  1905 

Su  Fr.  Pat.  359.400  of  1905  ;  this  J.,  1906,  420.— E.  B. 


Calico,  paper  and  the  like  printing.  W.  Longley,  Whalley 
Bridge,  near  Stockist.  Eng.  Pat.  19,328,  Sept.  25, 
(90S. 
I'm.Mi  it  mixturee  for  use  in  printing  oalioo,  paper,  ,v>  . 
are  prepared  by  dissolving  a  basic  dyeatufl  in  acetic 
acid  or  other  suitable  solvent,  and  adding  »  3 — 6  pet  cent, 
aqueous  solution  of  the  gelatinous  matter  extracted  from 
Irish  moss,  ami  also  phenol  or  other  phenolic  compound 
or  source  of  phenol,  the  latter  to  enable  the  mixture  to 
he  made  homogeneous. — T.  F.  B. 

Ornamental    effects   on    woven    fabrics   [Flock    printing]; 

■  or   improved   means  for   producing .     Tootal 

Broadhurst  Lee  Co..  Ltd.,  ami  A.  Brookes.  Manchester. 
Pat  27,048,  Dee.  23,  1905. 

Ornamental  effects,  in  imitation  of  those  produced  by 

sensing  upon  tissues  narrow  velvet  or  other  materials, 
are  obtained  by  printing  in  adhesive  substances  stripe 
or  other  patterns  on  tissie-,-.  and  then  dusting  upon  them 
flocks  or  Huff  "  such  as  may  be  produced  from  wool 
or  like  materials."  These  adhere  only  to  the  printed 
parts.  The  non-adhering  rlocks  are  Mown  off.  or  otherwise 
removed  from,  the  tissues,  leaving  the  patterns  in  relief 
upon  the  latter.  The  iloeks  before  use  may  be  dyed  in 
black  or  other  colours. — K.  B. 

bent  materials,  textiles,  /siper,  or  other  lamellar 
materials;  Improved  method  for  (renting,  or  impreg- 
nating   with  resins,  jnttii  acids,  or  M'  like.     H.  0. 

Brandt.  Manchester.      Eng.  Tat.  J3.787.  Nov.   IS.   1905. 
Under  Int.  Conv.,  Nov.  19.  1904. 

The  materials  aie  treated  with  dissolved  ammonium 
compounds  of  resinous  or  fatty  acids,  and  then  heated 
to  a  temperature  at  which  the  ammonia  is  expelled, 
leaving  the  free  resinous  or  other  acid  on  the  material.  j 
Suitable  tilling,  weighting  or  finishing  substances  may 
|  be  added  to  the  impregnating  solution,  and  they  are  I 
|  tiled  on  the  material  by  the  acids  liberated  during  the 
heating  process ;  or  powdered  metal,  glass,  sand,  or 
similar  substance,  may  be  sprinkled  on  the  impregnated 
material,  and  tixed  by  the  heating   process. — C.  S. 

Soap  for  use  in  finishing  woollen  goods  ;    Improved . 

J.  Provide,   HaUfax,  Yorks.     Eng.  Pat.  3864.  Feb.   16, 

1906. 
A  suitable  quantity  of  ordinary  white  curd  soap  is  heated 
in  a  steam-jacketed  pan.  When  the  soap  boils,  about 
0-074  per  cent,  of  Aniline  Violet  8B,  dissolved  previously 
in  water,  is  added,  and  thoroughly  mixed  with  it.  It  is  then 
cooled  and  cut  up  as  usual.  One  pound  of  this  coloured  i 
soap  is  mixed  with  every  5.  6  7.  or  more  pounds  of 
the  white  curd  soap,  used  in  milling  the  fabric.  The  better 
the  quality  of  the  latter,  the  less  the  quantity  of  coloured 
soap  needed  to  remove  all  natural  tints  and  to  produce 
a  perfectly  white  article. — W.  P.  S. 

Drying  fabrics  :    Vacuum  apparatus  for .      E.  Gessner, 

Aue.  Germany.     Eng.   Pat.   792S,  April  2,   1906. 

Is  order  to  prevent  air  from  entering  the  suction  chamber 
through  the  portions  of  the  suction  slot  not  covered  by 
the  goods  to  be  dried,  the  slot  is  provided  with  slides 
adapted  to  close  it  from  beneath,  and  adjustable  length- 
wise of  the  slot.  The  entire  width  of  the  slot  is  also 
covered  from  above  by  means  of  strips  of  fabric  fastened 
lengthwise,  at  suitable  angular  intervals,  around  a  rotating 
roller,  the  strips  of  fabric,  which  hang  freely,  hence 
falling  successively,  and  being  drawn  one  after  the  other 
transversely  across  the  slot,  in  the  direction  in  which  the 
fabric  to  be  dried  is  passing.  The  moisture  removed 
1  from  the  fabric  collects  in  a  suitable  chamber  provided 
with  valves  or  cocks,  by  which  it  can  be  alter- 
nately put  in  communication  with  the  suction  chamber 
and  the  outside,  thus  enabling  the  suction  chamber  to  be 


i«nodi.  ally  emptied.  A  sieve  or  filter  mounted  in  the 
suction  chamber  serves  to  arrest  hairs  or  othei  matter 
drawn  into  the  chamber  with  the  moisture.    T,  I'.  B, 

i  \.  i  i.i.  States  I'm  ihts. 

Threads  :    Apparatus  for  tt<<  production  "I  artificial . 

E.  W.  Friedrich,  Blaton,  Belgium.     tJ.S.  Pat.  827,484, 

July  31.   1906, 
See  Fr.  Pat  357.172  of  190S  ;   this  J.,  1906,  70.— T.  F.  B. 

Artificial  si'k  ;    Apparatus  for  thi    manufaeturi    "I . 

H.  E.  A.  Vitte.net,  Au.cc  but  Loire.  Prance.     U.S.  Pat. 

828,155,   Aug.   7.   1906. 
Apparatus    for    forming    a    filament    of    metamorphosed 
cellulose  is  provided  witn  s  ulosrd  "  fixing"  ml"-,  having 
a  small  orifice  for  the  passage  of  the  filament,  and  I 
attached  for  supplying  ami  exhausting  ■  fixing  gas. 
fixing  tube  comprises  two  com  eutric  tubes  having  elongated 
slots,  and  flaring  radial  slots  in  their  tops,  one  tube  being 
adapted  to  turn  relatively  to  the  other,  so   as    to  close  or 
open  the  tube  bv  bringing  the  slots  into  or  out  of  register. 

— E.  S. 

French  Patents. 

Diieing    wound    spindles,    cops,    bobbins,    dfce. ;     Machine 

-for  - Gebr.  Wanslehen.     Fr.  Pat.  363  079,  Feb.  8, 

1906.      Under    Int.    Conv..    March    1.    1905. 
See  Eng.  Pat.  3194  of  1906  ;    this  J.,  1906,  586.—  T.  F.  B. 

Dueina  fabrics  ;    Apparatus  for .     E.   \.  F.  Zillessen. 

Fr.  Pat  363,366,  Feb.   17.   1906. 
See  U.S.  Pate.  813.478  and   S13.479  of   1906;    this  J., 
1906,   372.— T.  F.  B. 

Ketone  sulphoxylaies-,    Manufaeturi  of .     Farbwerke 

vorm.  Mei-ter.  Lucius,  und  Bruiting.  Fr.  l'at.  363,495, 
Feb.   16.   1906.      Under  Int.  Conv..  Sept.  30,   1905. 

See  Eng.  l'at.  4073  of  1906  ;   this  J.,  1906,  474.— T.  F.  B. 

VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &e. 

{Continued  from  page  808.) 

English  Patent. 

Dyeing  of  u-ood  and  similar  pulp.  W.  Longley.  Whalley 
Bridge,  near  Stockport.  Eng.  Pat.  19,250,  Sept  23, 
1905. 
A  DiLt-TE  solution  {eg.,  1  to  2  per  cent.)  of  the  gelatinous 
substance  extracted  from  Irish  moss  or  analogous  sea- 
weed, is  added  to  the  usual  dve-bath  for  paper  and  similar 
pulo  The  following  quantities  serve  for  dyeing  100  lb. 
of  wood  pulp  :— 5  lb.  of  the  basic  dyestuff  in  suitable  solu- 
tion ;  4  lb.  of  resin  soap,  containing  excess  of  alkali  and  dis- 
solved in  10  galls,  of  water;  4  lb.  of  alum  dissolved  in  10 
galls,  of  water,  and  a  solution  of  1  lb.  of  the  gelatinous 
matter  in  10  galls,  of  water.  It  is  stated  that  the  addition 
of  the  gelatinous  substance  causes  the  dye-bath  to  be 
completely  exhausted,  and  also  removes  all  the  resin  and 
alum  from  it,  leaving  an  innocuous  effluent.—  T.  F.  13. 

Vn.— ACIDS,     ALKALIS,    AND     SALTS, 
AND   NON-METALLIC    ELEMENTS. 

{Continued  from  page  811.) 

Chamber  gases  ;  Detection  of  nitrous  oxide  in  ——.  VV 
Henipel  and  O.  Heymann.  Z.  Elektrochem.,  1906.  12. 
600— 604. 
In  the  course  of  a  laboratory  study  of  the  chamber  pr 
it  was  found  that  if  steam,  oxygen,  and  sulphur  dioxide. 
are  simultaneous! v  brought,  in  the  required  quantities 
into  a  glass  vessel  containing  nitric  oxide,  nitrogen,  and 
oxygen,  exceptionally  large  quantities  of  nitrous  oxide 
aw  produced.  The  conclusion  to  be  drawn  is  that 
the  steam  should  only  be  introduced  gradually,  as  is  the 
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case  in  technological  practice.  An  apparatus  was  devised 
for  detecting  the  presence  of  minute  quantities  of  nitrous 
oxide  in  chamber  gases.  Briefly  described,  the  method 
consists  in  cooling  the  gases  to  the  temperature  of  liquid 
air,  after  their  compression  to  about  10  atmospheres. 
The  gas  is  then  separated  into  two  fractions,  one  of  which 
contains  the  condensable  nitrous  oxide.  This  is  subse- 
quently estimated  by  causing  its  dissociation  by  explosion 
with  oxy-hydrogen  gas,  and  noting  the  increase  in  volume. 
Analysis  of  exit  cases  from  several  works  showed  the 
presence  of  from  0-063  to  0"23  per  cent,  of  nitrous  oxide, 
and' a  calculation  is  given  showing  that  0T  per  cent,  of 
nitrous  oxide  corresponds  to  an  expenditure  of  1-11  kilo. 
of  nitric  acid  per  100  kilos,  of  sulphuric  acid,  and  thus  it  is 
probable  that  the  greater  part  of  the  loss  of  nitre  may  be 
ascribed  to  the  formation  of  nitrous  oxide. — R.  S.  H. 

Hydrogen    peroxide,    and    potassium    persulphate ;     Study 

of  the  reartion  between .     J.  A.  X.  Friend.     Chem. 

Soc.  Trans..  1906.  89,  1092—1101. 

By  determinations  of  the  relative  amounts  of  hydrogen 
peroxide  and  potassium  persulphate  decomposed  in  a  given 
time,  and  by  determinations  of  the  rate  of  decomposition, 
it  was  found  that  the  reaction  between  these  tw  o  substances: 
Ho02-f-K2S2Os  =  2KKSt)4-(-02.  is  unimolecular,  owing 
to  the  formation  of  a  highly  unstable  intermediate  addition 
compound.  The  intermediate  compound  may  be  isolated 
in  an  impure  form  by  evaporating  a  mixture  of  hydrogen 
peroxide  and  potassium  persulphate  over  sulphuric  acid. 
The  presence  of  sulphuric  acid  has  a  retarding  effect  on 
the  reaction  between  the  two  substances,  as  also  have  the 
sulphates  of  sodium,  potassium  and  manganese  ;  the  last- 
named,  however,  slightly  accelerates  the  reaction  towards 
the  end.  The  reaction  is  accelerated  by  colloidal  platinum, 
the  hydrogen  peroxide  undergoing  rapid  additional 
decomposition. — A.  S. 

Aurous    halides  ;    Compounds    of 

ammonia  with .     F.  Meyer. 

Compt.  rend.,  1906,  143,  280— 

282. 
Liquid  ammonia  reacts  with 
aurous  chloride,  bromide,  and 
iodide,  forming  colourless  com- 
pounds. The  bromine  compound 
is  very  unstable,  but  the  others 
are  quite  stable  at  -  2v  C, 
having  respectively  the  formulae, 
AuCl,12XH3  and  AuI.6\H:).  At 
the  ordinary  temperature  they 
lose    ammonia,     and     leave     the 

compounds,  AuC'l,3XH3  and  AuI,XH3  respectively.  The 
iodine  compound  can  also  be  formed  by  passing  ammonia 
over  aurous  iodide  at  the  ordinary  temperature.  Aurous 
bromide  similarly  yields  AuBr,2XH3.  All  these  com- 
pounds are  decomposed  by  water,  with  formation  of 
ammonium  halide  and  metallic  gold. — J.  T.  D. 

Boron   sulphide ';    Preparation   of from  fcrroboron. 

J.  Hoffmann.      Z.  angew.  Chem.,  1906,  19,  1362—1363 

Ferroborox.  containing  20  per  cent,  of  boron,  is  heated 
in  a  glass  tuhe  to  above  400  C.  in  a  stream  of  dry  hydrogen 
sulphide.  The  boron  sulphide  formed,  along  with  some 
sulphur,  condenses  chiefly  in  the  hinder  portions  of  the 
tube,  and  any  escaping  vapours  are  caught  in  an  ice- 
cooled  U-tnbe.  The  substance  remaining  after  the 
reaction  still  contains  some  boron,  besides  iron  and 
sulphur.  Boron  sulphide  is  not  sensibly  dissolved  by 
carbon  bisulphide,  and  the  product  can  therefore  be  purified 
from  sulphur  by  means  of  this  reagent.  The  method  is 
much  less  costly  than  that  of  Wohler  and  Deville,  in  which 
amorphous  boron  is  used.— J.  T.  D. 

Sitric  arid;     Technical  production  of  from   nitrous 

yases.     J.    Klaudy.     XI-L,   page   852. 

Nitric  acid  in  commercial  hydrochloric  arid  ;    Determina- 
tion of  small  quantities  of .    B.  X.  Gottlieb.   XXIII. , 

.page  869. 


Nitric  oxide  ;    Determination  of in  air.  and  some  of 

tin   reactions  involved.     Le  Blanc.     XXIII.,  page  869. 

English  Patents. 

Nitric  acid;  Apparatus  for  the  oxidation  of  the  nitrogen 
of  the  air  for  the  purpose  of  obtaining  — .  O.  H.  V. 
Briinler,  Leipzig-Gohlis,  Germany.  Eng.  Pat.  5852, 
March  10,  1906. 
The  furnace  is  placed,  mouth  downwards,  within  a 
closed,  pressure-resisting  vessel,  partly  filled  with  water, 
and  supplies  of  compressed  oxygen,  and  of  combustible 
gas  or  oil,  eoal-dust  or  the  like,  are  admitted  through 
inlets  opposite  to  one  another.  The  nitrogen  is  either 
mixed  with  the  oxygen  or  is  introduced  through  a  separate 
pipe.  The  issuing  jets  of  burning  gas  are  said  to  gyrate 
within  the  furnace,  whereby  a  rapid  combustion  is  pro- 
duced, and  a  temperature  approaching  3000°  C.  is  attained. 
The  flame,  issuing  from  the  narrowed  mouth  of  the  furnace, 
is  shown  as  burning  under  water  in  a  pointed  form. 
Means  are  provided  for  withdrawing  the  nitric  acid  solu- 
tion thus  formed,  and  for  conveying  away  the  gaseous 
products  insoluble  in  water.  Compare  Eng.  Pat.  5901, 
of  1906  ;  this  J.,  1906,  811.  Reference  has  been  directed 
to  Eng.  Pats.  9855  of  1898  ;  16,506  of  1901  (this  J.,  1902, 
970)  ;    and  25,748  of  1903.— E.  S. 

Carbonic  acid  ;  Processes  for  solidifying ,  and  appa- 
ratus therefor.  E.  G.  Elworthv,  Administratrix  of  hue 
H.  S.  Elworthv,  St.  Albans.  Eng.  Pat.  2450,  Jan.  31, 
1906.     Under  Int.  Conv.,  Jan.  31,   1905. 

See  Fr.  Pat,  355,503  of  1905  ;  this  J.,  1905, 1231.— T.  F.  B. 

Heating  and  evaporating  solutions  [Brine],  and  apparatus 
therefor.  J.  Hargreaves,  Farnworth-in-Widnes.  Eng. 
Pat.  16,035,  Aug.  5,  1905. 


The  pan,  a,  has  a  sloping  bottom,  d,  and  is  heated  by  the 
steam  pipes,  b.  above  which  is  a  false-bottom  or  "  table," 
c.  The  liquid  to  be  evaporated  is  supplied,  preferably 
under  considerable  pressure,  through  the  perforated  pipe, 
k,  and  circulates  in  the  direction  indicated  by  the  arrows, 
under  the  "  table,"  c,  and  over  the  upturned  end,  /.  Here 
it  begins  to  cool,  and  deposits  crystals  on  the  upper  surface 
of  c,  which  become  larger  in  size  the  further  they  are 
deposited  from  /.  The  liquid  flows  over  the  partitions, 
h  and  i,  which  serve  to  prevent  the  crystals  from  getting 
beneath  the  table,  c,  and  blocking  the  coils.  The  crystals 
are  allowed  to  accumulate  until  they  have  attained  suf- 
ficient size  to  be  ready  for  removal.  A  modification  is 
claimed,  in  which  the  pan  is  built  over  a  flue,  and  heated 
by  direct  fire.— W.  H.  C. 

Sodium  monosilicale  :    Manufacture  of  crystallised 

W.  X.  Bacon,  London.  Eng.  Pat.  24,226,  Xov.  23, 
1905. 
Sodium  carbonate  and  silica  are  heated  together  in  such 
proportion  as  to  form  a  silicate  having  the  composition, 
Xa„Si03,  the  solution  of  which,  in  water,  concentrated 
until  a  temperature  of  about  219°  F.  is  reached,  cooled, 
and  then  stirred,  yields  the  crystallised  monosilicate, 
Xa.,Si03,9H20.  Or,  the  same  product  is  obtained  by 
adding  the  necessary  proportion  of  sodium  hydroxide 
and  water  to  a  strong  solution  of  commercial  sodium 
silicate  to  constitute  the  monosilicate,  and  stirring  to 
effect  crystallisation. — E.  S. 
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Buirosulphites  [II yposulphites] :  Manufacture  ami  pro- 
duction  of  ttabli    dry  .     J.   Y.  Johnson,   London. 

From  the   Badische  Anilin  and  Soda  Fabrik,  Lndwigs* 
hafen-on- Rhine,  Germany.     Eng.  Pat.  26,380,  D 
1005. 

pitated  and  dry    calcium    hyposulphite  is 
I  with  quicklime,  and  is  then  washed  with  a  liquid 
ible  with  water,  such  as  alcohol:  or  the  was] 
le  the  addition  of  the  lime.     Or.  the  calcium  !i \  [ .. >- 
: 1 1 o   may   be  stirred   with  a  mixture  of  alcohol  and 
lime.     The  quicklime  may  be  replaced  in  the  process  by 
other  alkaline  earths,  or  by  a  dry  alkali  hydroxide,  tin- 
proportion  of  which  may   be  varied,   but  should  not  be 
han   10  per  cent.     The  product,  however  obtained, 
should   be  dried,    in    vacuo,    preferably  at   an    "  elevated 
temperature."     (Reference  is  made  to  Eng.  Pat.  18,852 
Of  1900  ;    this  J.,  1901,  988).— E.  S. 

Bleaching  medium  :    Apparatus  for  producing  a  gaseous 

.     F.  H.  Loring.     Eng.  Pat.  22,101,  1905.  '  XIA„ 

page  853. 

United  States  Patents. 

Hydrochloric  acid  and  calcium  carbide  ;  Process  of  making 

.     \V.    H.    Seamon,    El    Paso,    Tex.      U.S.    Pat". 

B26.614,  July  24,  1906. 

A  QASEOUS  hydrocarbon,  particularly  acetylene,  is  passed 
through  fused  calcium  chloride,  which  is  thus  converted 
into  calcium  carbide.  The  hydrochloric  acid  set  free  in  the 
process  is  collected. — E.  S. 

Sulphur  triozide  ;  Process  of  making .  H.  S.  Black- 
more,  Mount  Vernon,  N.Y.  U.S.  Pat.  828,268,  Aug.  7, 
1906. 

A  SCBSTANCE  capable  of  forming  sulphur  trioxide  on 
oxidation,  such  as  sulphur  dioxide,  is  oxidised  by  the 
action  of  an  oxide  of  nitrogen,  such  as  nitrogen  tetroxide, 
in  the  presence  of  a  substance,  such  as  carbon  dioxide, 
capable  of  being  dissociated  by  the  action  of  and  by  the 
absorption  of  heat,  the  proportion  of  the  ingredients 
being  so  adjusted  as  to  prevent  the  generation  of  a  tem- 
perature capable  of  dissociating  the  sulphur  trioxide 
formed.  In  general  terms,  the  process  in  its  entirety, 
according  to  one  of  the  claims.  "  consists  in  controlling  the 
evolution  of  sensible  heat  while  oxidising  a  substance 
which,  upon  oxidation,  will  form  sulphur  trioxide.  by  the 
action  of  an  oxide  of  nitrogen,  by  removing  the  heat 
evolved  from  the  sphere  of  formation  of  the  sulphur 
trioxide  by  associating  therewith  substances  capable  of 
chemically  absorbing  heat  during  reaction,  separating 
the  compound  containing  the  chemically-absorbed  energy 
from  the  sulphur  trioxide.  discharging  the  energy  there- 
from thereafter  by  chemical  action,  and  producing  a 
substance  capable  of  being  re-used  as  a  chemical  refrigerant 
in  the  further  continuance  of  the  process."  See  also 
I"  B.  Pat   "78,099  of  1904  ;  this  J.,  1905,  90.— E.  S. 

Alkali-metal   oxides  ;     Process  of    ttiaking  .      G.   W, 

Meiser.  Assignor  to  Badische  Anilin  und  Soda  Fabrik. 
Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat.  S28.759, 
j.  14,  1906. 

See  Fr.  Pat.  321,416  of  1902  ;  this  J.,  1903,  212.— T.  F.  B. 

Bydrosulphite     [Hyposulphite]      solutions ;      Method     of 

making  .     P.  S.  Clarkson,   Beverlv.  X.J..  Assignor 

to  H.  A.  Metz,  Brooklyn.  N.J.  U.S.  Pat.  ;>27.420, 
July  31,  1906. 

Sulfhurous  acid  is  acted  upon  by  a  reducing  agent,  such 
as  zinc,  in  presence  of  "  an  alkali-metal  salt  of  a  tribasic 
acid  having  an  acid  reaction  to  litmus."  The  use  of 
"  tr.sodiuni  phosphate "  is  also  claimed  to  produce  a 
hyposulphite  solution. — E.  S. 

Salts  of  oxy-acids  of  chlorine  [chlorates,  e.g.]  ;  [Electrical]. 

Process  of  producing .     A.  E.   Gibbs,   Assignor  to 

The  National  Electrolytic  Co.,  Niagara  Falls,  N.Y. 
O.S.  Pat.  827,721,  Aug'.  7.  1906. 

A  solution   containing   a   chloride   is   electrolysed   in   a    I 


diaphragm  cell  with  a  carbon  or  graphite  anode,  at  a 
temperature  below  40"  C.  (to  avoid  disintegration  of  the 
anode),  and  the  resulting  solution,  now  containing  a 
hypochlorite,  is  heated  out  I  with  the  electrodes, 

to  produce  a  ohlorate  A  gi  neral  claim  is  also  made  for 
obtaining  a  chlorite  by  beating  a  hypochlorite  solution 
with  a  chromio  acid  compound,  applicable  in  the  case 
described. — E.  S. 


French  Patents. 

Carbonic  acid  ;  Chemical  product  for  use  in  obtaining . 

J.  A.  Ageron  and  B.  J.  M.  Remv.  Fr.  Pat.  361,416, 
April  22,  1905. 

A  compound  of  magnesium  sulphate  with  sodium  sulphate 
or  bisulphate  is  heated  with  addition  of  as  much  con- 
centrated sulphuric  acid  or  sulphuric  anhydride  as  it 
will  absorb,  consistently  with  leaving  on  cooling  a  solid 
product,  utilisable,  in  place  of  sulphuric  or  other  liquid 
acid,  in  liberating  carbon  dioxide  from  carbonates. — E.  S. 

Nitric  and  sulphuric  acids;    Process  for  obtaining  con- 
centrated    ,    from   nitro- sulphuric   acid   or   nitrous 

sulphuric  acid  [in  part  electrical].  Der  Norske  Akt.  f. 
Elektrokemisk  Ind..  and  M.  B.  F.  Halvorsen.  Fr.  Pat. 
363,157,  Feb.  13,  1906. 

Xitrosult-huric  or  nitrous  sulphuric  acid  is  dissolved 
in  an  excess  of  concentrated  sulphuric  acid,  a  little  water 
is  added,  and  an  oxidiser,  such  as  manganese  dioxide,  lead 
dioxide,  chromic  acid  or  a  chromate.  in  suitable  proportion. 
The  nitric  acid  thus  formed  is  distilled  off  in  iron  retorts, 
and  the  residue  is  diluted  and  electrolysed  to  recover 
the  oxidiser,  thus  represented  : — 

Ct2(SO.j)3  +  6H,0  =  2Cr03  +  3H2S04  +  3  H2. 
The  hydrogen  formed,  is  collected  ;    or  it  may  be  utilised 
in  electrolytic  apparatus  in  obtaining  electrolytic  copper 
from   copper   salts.     Ozone    or   hydrogen    peroxide    may 
be  used  as  the  oxidiser,  but  cannot  be  regenerated. 

— E.  S. 

Acids  [Sulphuric  acid]  ;    System  of  tubes  for  the  concentra- 
tion of .     G.  Krell.     Fr.  Pat.  363,604,  Feb.  24,  1906. 

Tubes  intended  to  be  used  in  the  concentration  of  acids, 
and  in  particular  of  sulphuric  acid,  are  formed  of  an 
unattackable  material,  such  as  well-tempered  white  cast 
iron,  in  comparatively  short  pieces.  Such  pieces  are 
superposed,  end  to  end,  and  ordinary  molten  cast  iron 
is  run  upon  them  so  as  to  form  an  exterior  coating,  making 
tight  joints  at  the  places  of  junction  of  the  pieces. — E.  S. 

Nitric  acid  ;  Apparatus  for  oxidising  atmospheric  nitrogen 

for  the   production   of  .       O.    H.    U.    Brunler   and 

G.  H.  Kettler.     Fr.  Pat.  363,617,  Feb.  24,  1906. 

See  Eng.  Pat.  5852  of  1906  ;  preceding  these.— T.  F.  B. 

Xitric  acid  or  nitrates  ;   Process  for  utilising  atmospheric 

nitrogenby  oxidation,  for  the  production  of .    O.  H.  U. 

Brunler  and  G.  H.  Kettler.     Fr.  Pat.  363.61S.  Feb.  24, 
1906. 

See  Eng.  Pat.  5901  of  1906  ;   this  J.,  1906,  811.— T.  F.  B. 

X it  rites ;     Production    of    .     Badische    Anilin    und 

Soda  Fabrik.     Fr.  Pat.  363,643,  Feb.  26.  1906.     Under 
Int.  Conv.,  Jan.  20,  1906. 

The  gases,  formed  by  passing  electric  discharges  tk.ough 
air,  are  heated  to  about  300:  C  before  bringing  them  into 
contact  with  alkali  or  alkaline-earthy  carbonates  or 
hydroxides,  to  form  nitrites,  as  at  that  temperature  oxida- 
tion beyond  the  state  of  nitrogen  trioxide  (X203)  does  not 
take  place.  Gases  containing  nitrogen  peroxide  even,  can 
be  utilised  in  obtaining  nitrites  by  heating  them  to  a 
sufficiently  high  temperature  before  presenting  them  for 
absorption,  as  they  thus  suffer  partial  decomposition. 

— E.  S. 
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Vm— GLASS,  POTTERY,  AND   ENAMELS. 

{Continued  from  page  812.) 

Glass  of  low  resistivity.     C.  E.  S.  Phillips.     Brit.  Assoc. 

(Sect.  A),  York,  Aug.   7,   1906  ;    through  Electrician, 

1906,  57.  707. 
The  glass  is  made  by  fusing  together  32  parts  of  sodium 
silicate  and  S  parts  of  calcined  borax  ;  an  addition  of 
l-2">  parts  of  Powell's  Hint  glass  ensures  greater  stability, 
and  improves  the  surface  without  greatly  affecting  the 
conductivity.  The  density  of  the  glass  is  2-490 ;  the 
resistivity  of  1  c.c.  at  20°  C.  is  of  the  order  of  109  ohms, 
about  one  fire-hundredth  of  that  of  ordinary  glass,  and 
changes  markedly  with  the  temperature.  The  glass  is 
somewhat  harder  than  ordinary  soda  glass  ;  it  shows  no 
fluorescence  under  cathode  radiation,  is  very  transparent 
to  X-rays,  and  opaque  to  ultra-violet  light.  When 
powdered  and  fused  on  to  clean  copper,  it  adheres  well 
without  cracking.  It  may  be  cast  into  plates,  but  is 
otherwise  not  very  workable  on  account  of  its  low  fusing- 
point. — A.  G.  L. 

United  States  Patent. 

Glass  ;    Device  for  miring  ingredients  for  making , 

and  for  feeding  them  to  furnaces.  H.  M.  Brookfield, 
New  York.  U.S.  Pat.  826,139,  July  17.  1906. 
The  ingredients  are  placed  in  separate  hoppers,  each  of 
which  is  fitted  with  a  tapering  screw-conveyor  for  impelling 
the  contents  toward  the  discharge  orifice.  Gearing  is 
provided  for  working  these  screws  at  predetermined 
speeds,  so  as  to  discharge  given  proportions  of  the 
ingredients  on  to  a  conveyor.  This  conveyor  carries 
them  to  a  lifting  device,  which  delivers  them  into  a 
receiving  hopper,  fitted  in  the  same  way  as  the  others, 
and  discharging  into  the  furnace.  All  the  operations 
are   performed  automatically. — C.  S. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  812.) 

Enolish  Patent. 

Cement  kilns  ;    Itnpts.  in  .     T.  M.  Morgan,  Longue 

Pointe,   Canada.     Eng.   Pat.   6946,  March  22,   1906. 

The  kiln  is  of  the  rotary  type,  fitted  with  circumferential 
baffle-plates  at  the  mouth,  and  provided  with  means  for 
discharging  jets  of  hot  air  or  steam  against  the  baffle- 
plates,  so  as  to  prevent  the  access  of  cold  air  into  the  kiln. 
The  arrangement  of  the  baffle-plates  is  such  as  will  impart 
a  revolving  motion  to  the  entering  air,  thus  facilitating 
its  admixture  with  the  inflammable  gas,  and  assisting  the 
complete  combustion  of  the  latter. — C.  S. 

United  States  Patents. 

Fireclay  retort  and  brick.     E.   C.   Hegeler,  La  Salle.  111. 
U.S.  Pat.  826,032,  July  17,   1906. 

The  retorts  or  bricks,  which  are  designed  for  zinc-smelting 
furnaces,  are  made  of  a  mixture  of  burnt  and  raw  fireclay 
rich  in  alumina,  the  burnt  portion  being  heated  to  a  higher 
temperature  than  that  reached  in  the  zinc-smelting 
furnace. — C.  S. 

Refractory  material ;    Manufacture   of .     H.    A.    D. 

Collins,  Abermellte.     U.S.  Pat.  826,763,  July  24,  1906. 

See  Eng.  Pat.  16,215  of  1902  ;  this  J.,  1903,  867.— T.  F.  B. 

Cement     clinker  ;     Process    of    burning by    flame 

impingement,  and  apparatus  therefor.  C.  Ellis,  White 
Plains,  N.Y.  U.S.  Pat.  827,517,  July  31,  1906. 
Into  a  rotary  kiln  is  delivered  from  a  suitable  burner 
a  stream  of  air,  products  of  combustion,  and  powdered 
fuel,  at  a  point  above  the  axis  of  the  kiln,  and  so  as  to 
impinge  directly  on  to  a  flattened  stream  of  raw  material 


moved  past  this  point.  The  quantity  of  inert  gas  in  the 
blast  is  regulated,  so  as  to  keep  the  temperature  within 
the  limits  of  safe  and  effective  clinkering. — A.  G.  L. 

French  Patents. 

Wood  ,-     Method  of  and  apparatus  for  the   impregnation 

and  colouring  of .     J.  Meverson.     Fr.  Pat.  363,072, 

Feb.  8,  1906. 

Trunks  of  trees  of  varying  diameter  are  impregnated 
and  coloured  with  liquids  by  placing  the  trunk  in  a 
horizontal  position  with  its  ends  in  two  cylindrical  vessels, 
one  of  which,  larger  in  diameter  than  the  other,  is  fixed,  I 
whilst  the  other  can  be  moved  on  rails  so  as  to  allow  for 
the  different  lengths  of  the  logs.  The  joint  between  the 
wood  and  the  cylinders  is  made  by  rubber  (or  other 
elastic)  cylindrical  envelopes,  which  are  kept  tightly 
pressed  against  the  wood.  The  impregnating  liquid  is 
first  forced,  under  great  pressure,  from  one  cylinder  to  the 
other  through  the  wood,  and  then  back  again,  without 
being  at  all  contaminated  by  contact  with  the  bark  of 
the  tree.— A.  G.  L. 

Wood ;     Apparatus    for    impregnating ,    used    for 

constructional  work,  with  antiseptic  liquids.     H.  Altena. 
Fr.  Pat.  363.S11,  March  3,  1906. 

The  wood  to  be  impregnated  is  placed  in  trucks,  which 
are  run  on  to  a  stage  near  the  top  of  a  vessel  resembling 
a  gas-holder.  This  vessel  can  be  raised  or  lowered  above 
a  reservoir  containing  the  impregnating  liquid  by 
admitting,  or  withdrawing,  compressed  air  from  it.  When 
it  is  in  its  lowest  position,  the  charge  of  wood  is  completely 
covered  by  the  liquid.  Air  is  then  quickly  admitted  so 
as  to  raise  the  vessel,  and,  at  the  same  time,  force  the  liquid 
into  the  wood,  the  operation  being  repeated  if  necessary. 
Special  means  of  regulation  are  supplied  to  guard  against 
too  rapid  an  ascent  or  descent  of  the  vessel. — A.  G.  L. 

Plaster  obtained  by  precipitation  ;     Preparation   of , 

for  stucco.     R.  Koepp  and  Co.     Fr.  Pat,  363,564,  Feb. 
23,  1906. 

The  plaster  is  obtained  chemically  by  precipitation, 
burnt  as  usual,  and  then  subjected  to  a  process  of  pounding 
and  pugging,  by  means  of  which  its  volume  and  porosity 
are  diminished,  and  its  specific  gravitv  is  increased. 

—A.  G.  L. 

Magnesian  cement,  and  method  of  making  the  same.  W. 
Jeroch  and  Deutsche  Ferrit-Cement  Ges.  m.b.H. 
Fr.  Pat.  363,103,  Feb.  9,  1906. 

The  cement  is  composed  of  a  mixture  of  calcined  magnesia  . 
and  magnesium  sulphate,  analogous  to  Sorel  cement ; 
it  is  claimed  to  have  greater  constancy  of  volume  than  the 
latter.  Sulphates  of  bases  weaker  than  magnesia  (e.g.,  of 
aluminium,  zinc)  may  be  added,  as  also  a  small  quantity 
of  any  lead  salt,  e.g.,  lead  acetate,  free  from  chlorine. 
A  suitable  composition  is  made  by  mixing  72  parts  of 
magnesium  oxide,  23  parts  of  magnesium  sulphate,  and 
5  parts  of  lead  acetate.  The  lead  salt  hardens  the  mass, 
and  prevents  the  formation  of  magnesium  sulphate 
crystals  on  the  surface. — A.  G.  L. 

X.— METALLURGY. 

(Continued  from  page  816.) 

Gold   from    cyanide    solutions ;    Electrolytic   precipitation 

of  .     B.    Neumann.     Z.    Elektrochem.,    1906,    12, 

569—578 ;     and    Electrochem.    and    Met.    Ind.,    1906, 
4,  297—302. 

For  the  recovery  of  gold  from  dilute  cyanide  solutions, 
the  author  finds  that  the  lead  peroxide  anodes  recom- 
mended by  Andreoli  are  unsuitable  ;  the  metallic  lead 
beneath  the  layer  of  peroxide  becomes  attacked,  forming 
lead  cyanide.  Experiments  were  carried  out  to  determine 
the  current  efficiency.  When  using  the  ordinary  process 
(lead  cathodes  and  iron  anodes),  this  was  found  to  be 
exceedingly  low,  under  all  practical  conditions  being  far 
below  1  per  cent. 

It   was   subsequently   found    that   graphite    electrodes 
are  quite  durable  in  dilute  cyanide  solutions,  and  may 
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sd  under  certain  conditions  in  plan-  ,.f  lead  catl 
If  such  electrodes  be  employed,  it  i-  possible  t,,  dir<  tly 
refine  tin-  cathode  deposit  by  employing  the  electrodes 
as  anodes  hi  a  gold  chloride  solution  containing  frc<  acid, 
as  is  used,  for  instance,  by  Wohlwill.  Bj  employing 
this  process,  the  latter  part  of  which  can  be  carried  > -n t 
with  very  high  current  efficiencies,  the  whole  difficulty 
of  treating  the  lead  cathodes,  containing  -  to  12  pei  cent, 
old,  is  overcome,  ind  fine  gold  ol  0-988  puriti  is 
obtained  instead  of  bullion  of  ti-soo  t..  u-900  puritv. 

— R.  S,  II. 

Xickel    wire;    Struclural   changes    in at   high    Inn- 

ratttres.     H.  ('.   II.  Carpenter.     Brit.    Usoc.,   \  ork  ; 
through  Engineering,  1906,  82.  222—223. 

The  author  has  investigated  the  cause  of  the  deterioration 
and  ultimate  failure  of  nickel  wire  used  as  the  resistance 
in  electrical  furnaces  of  the  Heraeus    type,  but  with   the 

platinum  replaced  1>\  nickel.  These  furnaces  stand 
temperatures  of  12003  C.  or  even  130O  C.  well,  but 
ultimately  break  down,  the  nickel  wire  being  then  found 
to  Ih'  very  brittle,  and  to  consist  of  a  mass  of  fibres,  "Inch, 
under  the  microscope,  can  be  seen  to  be  made  up  of  large 
lb,-  nickel  "ire  used  had  the  composition: 
nickel,    98-60;     cobalt,    trace:     iron,    1-22:    mangai 

total,     99-98    per    cent.      It     was     made     b\     the 
Fleitmanu  The    author    believes    the    remain- 

9-02  per  cent,  to  be  dissolved  gases,  probably 
nitrogen  and  carbon  monoxide,  of  a  volume  gn 
than  that  of  the  nickel  they  are  contained  in.  From 
a  micrographic  study  of  the  changes  in  the  wire,  it 
appears  that,  under  the  combined  int'.uence  of  the  eh 
current  and  the  high  temperature,  these  gases  are  liberated 
in  the  nickel,  and  by  alternate  heating  and  cooling  are 
concentrated  more  and  more  nearly  at  the  centre  of  the 
wire,  until  their  pressure  becomes  so  great  that  they  force 
a  wav  out  between  the  interstices  of  the  nickel  crystals, 
which  have  in  the  meantime  been  growing  larger  and 
larger.  The  vapour  pressure  of  the  nickel  itself,  which  is 
considerable  at  12imi  ('..  probably  aids  the  process.  As 
the  author  points  out,  this  theory  leaves  unexplained 
why  platinum  wire,  which  contains  no  dissolved  [ 
and  has  no  appreciable  vapour  tension  at  temperatures 
up  to  its  fusing-point,  does  not  give  results  very  much 
better  than  those  afforded  by  nickel. — A.  G.  L. 

Manganese  ,"   Theory  of  the  magnetic  alloys  of .     C.  E. 

Guillaume.     Bull.    Soc.    Intemat.    Electrieiens,    June, 
1906;    through  Electrician.  1906,  57.  707. 

Hevsler  discovered  in  1904  the  existence  of  magnetic 
properties  in  alloys  containing  only  manganese,  aluminium, 
and  copper.  Since  then  he  has  shown  that  the  coppei 
acts  only  as  solvent,  and  that  the  magnetic  properties 
are  due  to  a  manganese-aluminium  alloy.  JInAl  ;  also, 
that  another  alloy.  Mn3Sn,  is  also  magnetic.  Bismuth, 
arsenic,  antimony,  and  boron,  added  to  manganese,  also 
yield  magnetic  alloys,  but  magnetically  feebler  than  the 
tin  alloy.  Aluminium  and  tin  resemble  one  another  in 
that  they  give  alloys  with  other  metals  which  melt  at  a 
temperature  above  that  of  the  highest  melting  constituent. 
Thus  the  alloy,  ALAu.  melts  at  17  C.  above  the  melting- 
point  of  gold" ;  the  alloy.  AlSb,  at  about  400s  C.  above 
that  of  antimony  ;  and  N'aSn  at  344;  above  that  of  tin. 
Experiments  have  also  shown  that  very  pure  manganese 
is  perceptibly  magnetic,  but  that  probably  its  trans- 
formation point  is  too  low  for  it  to  exhibit  magnetic 
properties  in  the  ordinary  way.  The  effect  of  the  addition 
of  aluminium  and  tin  to  it  appears  to  be  to  raise  the 
transformation  point,  and  hence  to  render  the  magnetic 
properties  evident. — A.  G.  L. 

Manganese  and  molybdenum  ;   Alloys  oj .     Arrivant. 

Compt.  rend.,  1906,  143,  2S5— 2S7. 

By  fusing  the  metals  together,  or  by  reducing  mixtures 
of  their  oxides  with  aluminium,  the  author  has  obtained 
a  series  of  alloys  containing  from  12  to  29  per  cent,  of 
molybdenum.  They  are  all  well  fused  and  homogeneous, 
hard,  brittle,  and  non-magnetic  ;  dissolved  by  acids,  and 
oxidised   by   fusion   with   alkali   nitrates,  bisulphates,  or 


carbonates.  Alcoholic  solution  of  acetic  acid  or  of 
ammonium  acetate  dissolves  manganese  fr-.m  tbcm, 
leaving  the  definite  compound  MneMo  oi  Mn4Mo,  accord- 
ing to  the  percentage  of  mangani 

—J.  1    1 1 


Sulphur  ;    Determination  of in  iron. 

Will  . 


W.   Schulto. 


Tin  and  g«ld  in  Fed*  rated  Malay  Stat  I.      Bd.  of  Trad,-  .1., 

Aug.  ■-':;,  n ru.] 

The   total    mining   revenue  derived    from   all  sources  was 
89,501    for    1905,    against    $9,249,189    for    1904     an 
increase  in   1905  of   $447,312.     The  export  'buy  on  tin 
amounted  to   $9,249,627,  an  increase  ae  with 

1904  of  $434,939;  the  export  duty  on  tungsten  yielded 
$2213;    and  thi  "ti  gold   produced  only   $11 

as  compared  with  $28,148  in  1904  The  output  of  tin  is 
stated  to  have  been  856,660  pikuls.  a  decrease,  as  com- 
pared with  the  output  of  1904,  of  12,468  pikuls  ;  .",ls  :;:i 
pikuls  wire  exported  in  the  form  of  tin  ore.  and  308,289 
pikuls  as  I, lock  tin.  The  market  rate  was  subject  t,,  les* 
fluctuation  in  1905  than  during  the  preceding  year,  the 
highest  figure  reached  having  been  ?ss.7">  and  the  lowest 
$70.  The  average  rate  of  exchange  was  higher,  and  thus 
the  value  in  sterling  of  the  output  amounted  to  £7,063,407, 
being  at  the  rate  of  £138  10s.  5d.  a  ton.  The  Acting 
.■senior  Warden  sees  no  cause  for  alarm  in  tin-  decreased 
output,  and  l-  of  opinion  that  no  evidence  is  forthcoming 
to  show  that  the  stanniferous  deposits  of  the  country  are 
nearing  exhaustion. 


Pig-iron     production    of     United    States.     Bull. 
Iron  and  Steel  Assoc.     [T.R.] 

First  half 

of  1905. 

Long  tons. 

Bessemer  pig        5,930.790     .. 

Low-  phosphorus  nis;       77. '137 

Basic  pig      ' 1,966,592     .. 

Charcoal   pig     170,512      .. 

leisen.    ferro-inanganese, 

ferro-phosphorus,    Bessemer 

pig-iron     129,040     .. 

Other  kinds  of  pig-iron     2>->s.004     . . 

Total  ....    11.163,175      .. 


of   Amer. 

First  half 

of    1906. 

Lons  tons. 

6,784,619 

111    U7 

2,449,275 

Ji'U35 


160,833 
2,889,592 

12.602.901 


Pig-iron  production  of  Canada. 
Steel  Asa  c 


Bull,  of  Amer.  Iron  and 
[T.R.] 


The  production  of  pig-iron  in  Canada  in  the  first  half  of 
1906  amounted  to  2S2.010  tons,  against  210,206  tons  in 
the  corresponding  period  of  1905.  The  production  in  the 
first  six  months  of  1906  was  the  greatest  in  any  half-year 
in  the  history  of  the  Dominion,  exceeding  by  24.213  tons 
that  of  the  last  half  of  1905.  the  next  highest  half-year. 
It  was  also  greater  than  the  production  of  any  whole 
year  prior  to  1902. 

The  production  of  Bessemer  pig-iron  in  the  first  half  of 
1906  amounted  to  79.051  tons,  against  ti3.7$5  tons  in 
the  first  half  of  1905.  The  production  of  basic  pig-iron 
amounted  to  135.29$  tons,  against  68,378  tons. 

iron  ore  production  of  the  United  States.     Bd.  of  Trade  J., 
Aug.  23.   1906.     [T.R.] 

According  to  the  report  of  the  United  States  Geological 
Survey,  the  year  1905  stands  pre-eminent  in  production 
of  iron  ore.  with  a  total  for  the  United  States  of  42.526. 133 
long  tons,  an  increase  of  20  per  cent,  over  the  previous 
maximum  output,  35,554,135  tons  in  leo_>.  As  compared 
with  the  record  of  the  year  1904,  the  increase  in  1905  was 
54  pier  cent. 

The  following  is  a  summary  of  the  iron  ore  statistics 
for  the  United  "States  for  1905:— 
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Tons  of 
Domestic  iron  ore  produced —  2,240   lb. 

Red  ha?matite 37,540,108 

Brown  hematite  2,546,662 

Magnetite    2.4 1 7  274 

Carbonate        21,999 

Total    42,526,133 

Zinc  residuum  produced      90,289 

Concentrated  iron  ore  produced    755,677 

Stocks  of  iron  ore  at  mines.  31st  December, 

1905 3,812,281 

Stocks  of  iron  ore  at  lower  Lake  ports.  31st 

December,   1905     6,758,511 

Production  of  mines  in  the  Lake  Superior 

region       33,325,018 

Steel  hardening  metals  ;    Production  of in  the  United 

States.     Bd.    of   Trade   J.,    Aug.    23,    1908.     [T.R.] 

The  United  States  Geological  Survey  reports  a  decline 
in  the  total  production  of  steel-hardening  metallic  ores 
and  concentrates  in  1905,  as  compared  with  1904,  but  the 
value  of  the  output  shows  a  material  increase.  Under 
this  head  are  included  all  the  metals  that  are  used  for  steel 
hardening  purposes,  whether  or  not  this  is  the  main  use 
of  the  metal.  During  1905  the  total  production  of  steel 
hardening  metal  ores  and  concentrates  amounted  to 
922  short  tons,  valued  at  8288,836.  as  compared  with 
1004  tons,  valued  at  8259,620  in  1904.  Of  the  1905 
value,  over  nine-tenths  was  due  to  the  production  of 
tungsten  ores.  There  was  no  production  of  metallic 
nickel  or  of  cobalt  in  1905,  and  there  was  only  a  very 
small  quantity  of  nickel  and  cobalt  ore  reported  sold.. 
All  of  the  chromium  ore  produced  in  the  United  States 
during  1905  was  from  California  ;  it  amounted  to  only 
25  tons,  valued  at  S375,  as  compared  with  the  production 
of  123  tons,  valued  at  81845.  in  1904.  There  was  a  con- 
siderable increase  in  the  production  of  tungsten  ore  during 
1905,  as  compared  with  that  of  1904.  anil  also  a  general 
increase  in  the  price  paid  per  ton  for  the  concentrates 
containing  from  60  per  cent,  and  over  of  tungstic  oxide. 
The  total  production  of  the  ore  was  approximately 
18,851  tons,  from  which  there  was  obtained  S03  tons  of 
concentrates,  valued  at  S268,676.  During  1905  the 
production  of  molybdenite  and  of  wulfenite  was  in  excess 
of  the  1904  production  of  14i  tons,  valued  at  S2175. 
The  value  of  the  molybdenum  ores  varies  from  S230  to 
S430  per  ton,  according  to  the  contents.  The  production 
of  the  ores  of  uranium  and  vanadium  during  1905 
amounted  to  approximately  4  tons,  valued  at  S750.  This 
ore,  as  shipped,  contained  3-06  per  cent,  of  uranium  oxide. 
The  total  tonnage  of  ore  taken  out,  as  reported  to  the 
Surrey,  is  2081  tons.  The  production  of  titanium  was 
somewhat  larger  than  that  of  1904,  and  was  entirely 
from  Roselands,  Nelson  County,  Va. 

English  Patents. 

Heating,  smelting,  or  reducing  materials  ;  Process  of , 

and  means  for  carrying  out  the  same.  E.  A.  A.  Gronwall, 
Ludvika,  Sweden.  Eng.  Pat.  9799,  April  26,  1906. 
Under  Int.  Conv..  May  8,  1905. 

Gases  containing  carbon  dioxide  are  drawn  or  forced 
through  glowing  carbon  in  a  chamber  provided  for  the 
purpose.  The  carbon  dioxide  is  reduced  to  carbon 
monoxide,  which  is  then  forced  into  the  blast  furnace 
or  other  apparatus  containing  the  materials  to  be  treated. 

—J.  H.  C. 
Sand-moulding     powder     for      application     to     patterns. 
A.  Kemper  and  F.  Damhorst  (trading  as  Kemper  and 
Damhorst),  and  E.  Utke.  all  of  Berlin.    Eng.  Pat,  14,532, 
July  14,  1905. 

Calcicm  carbide,  quicklime,  or  other  powdery  mineral 
material  adapted  to  generate  gas  or  vapour  on  coming 
into  contact  with  the  moisture  of  the  moulding-sand,  is 
dusted  into  the  mould,  or  mixed  with  petroleum  or  other 
chemically  indifferent  liquid,  and  sprayed  into  the  mould. 

—J.  H.  C. 


Alloy  ;    A  new .     H.  Wilkins,  Sheffield.     Eng.  Pat. ! 

14.733.  July   18,   1905'. 

The  invention  relates  to  a  new  alloy,  stated  to  be  exceed- 
ingly ductile,  and  possessed  of  great  tensile  strength, 
for  use  as  a  substitute  for  German  silver,  nickel  silver, 
and  the  like.  The  proportions  of  the  metals  of  which  the 
alloy  is  composed,  may  be  varied,  but  the  following  is 
given  as  an  example  :  Copper,  50  parts  ;  spelter  (zinc). 
30  ;  and  nickel,  17  parts  ;  with  3  per  cent,  or  less  of 
manganese.  Reference  is  directed  to  Eng.  Pats.  2064  of 
1874  ;    and  8137  of  1S91  (this  J.,  1892,  533).— A.  S. 

Iron  or  steel  ;   Manufacture  of in  an  electric  furnace. 

P.   Gredt,   Luxembourg.     Eng.   Pat.    17,178,   Aug.   24, 

1905. 
See  Fr.  Pat,  360,404  of  1905  ;  this  J.,  1906,  546.— T.  F.  B.  ! 

Steel ;   Improved  process  for  the  manufacture  of  ,  and 

apparatus  there/or.  T.  B.  MacKenrie  and  D.  Colville 
and  Sons,  Ltd.,  Motherwell,  Scotland.  Eng.  Pat. 
21,963,  Oct.  28,   1905. 

In  the  manufacture  of  steel  from  molten  iron  in  the  open- 
hearth  furnace,  a  suitable  quantity  of  molten  slag  from- 
a  previous  charge  is  introduced  into  the  furnace,  preferably 
before  running  in  the  molten  metal  from  a  blast-furnace,, 
in  order  to  avoid  unnecessary  oxidation  of  the  iron,  and 
also  to  protect  the  bottom  or  bath  of  the  furnace  from  the 
corrosive  action  of  the  molten  metal.  The  furnace  is 
provided,  low  down,  with  an  extra  door,  upon  the  sill  of 
which  a  bank  of  sand  or  other  material  is  built,  to  allow 
of  the  draining  off  of  surplus  slag  as  the  process  goes  on. 

— A.  S. 

Steel ;    Electric   mixing  furnace  for  making  .     Soc. 

Electro-Metallurgique  Franchise,  Froges,  France.     Eng. 

Pat.  3004,  Feb.  7,  1906.     Under  Int.  Conv.,  Feb.   11, 

1905. 
See  Fr.  Pat.  360,072  of  1905  ;  this  J.,  1906,  485.— T.  F.  B. 

Steel ;   Process  of  treating  manganese .     W.  Brinton, 

High  Bridge,  N.J.,  U.S.A.  Eng.  Pat.  3901,  Feb.  16. 
1906. 

See  U.S.  Pat.  812,811  of  1906  ;  this  J.,  1906,  269.— T.  F.  B. 

Ore    concentration  ;     Impts.    in .     H.    L.    Sulman, 

London.     Eng.    Pat.    19,709,    Sept.    29,    1905. 

The  process  claimed  is  an  improvement  on  that  described 
in  Eng.  Pat.  7803  of  1905  (see  Fr.  Pat,  354,960  of  1905  ; 
this  J.,  1905,  1177).  The  powdered  ore  is  mixed  with 
acidified  water,  a  small  proportion  (5  per  cent,  on  the 
weight  of  ore,  or  less)  of  an  oily  substance  such  as  oleic 
acid,  insufficient  to  cause  the  notation  of  the  metal- 
liferous matter  is  added,  and  the  mixture  is  agitated, 
heated  approximately  to  boiling  point  until  the  oil-coated 
metalliferous  matter  forms  a  froth,  and  then  distributed 
on  the  surface  of  a  current  of  water,  so  that  the  froth 
is  floated  away  by  the  current,  while  the  remaining 
mineral   matter   (gangue)   sinks. — A.  S. 

Comminuted     materials;      Process    and    apparatus    for 

mechanically  discharging from  receptacles,  retorts, 

or  crucibles,  whether  cold  or  healed,  and  in  particular 
the  crucibles  of  zinc-smelting  furnaces.  Soc.  Anon,  de 
Fonderies  et  Laminoirs  de  Biache-Saint-Vaast,  Paris. 
Eng.  Pat.  98,  Jan.  1,  1906.  Under  Int.  Conv.,  Jan.  5, 
1905. 

A  current  of  compressed  air,  steam,  or  the  like,  is  con- 
>  veyed  through  a  hollow  rod  which  is  introduced  into  the 
retort  or  crucible.  The  compressed  fluid  passes  out 
through  two  openings  in  a  head-piece  fixed  on  the  end 
of  the  rod.  viz.,  one  jet  through  an  axial  opening  for  the 
purpose  of  disintegrating  the  material  in  the  retort,  and 
a  second  jet  through  a  peripheral  opening  so  formed  that 
the  loosened  material  is  propelled  rearwards  out  of  the 
retort. — A.  S. 

Aluminium   foil ;     Manufacture   of .     H.    H.    Lake, 

London.  From  Aluminiumwarenfabrik  Gontenschwil 
A.G.,  Gontenschwil,  Switzerland.  Eng.  Pat.  2146, 
Jan.  27,  1906. 

To  obtain  flexible  aluminium  foil  of  less  thickness  than. 
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n  I     nun.,    well-annealed     Bheel     aluminium     of     about 
I   mm.   thickness    is    rolled    to   0"3    mm.,    and    the    sheet 
then    folded    upon    itself,    and    again    rolled    between 
lers  boated  to  about   10    i '.,  but  in  no  ca  >    to  io  h 
iiperature  as    100°  ('.     The  sheet   is   then   unrolled, 
ml   coated   with   a   mixture  "I   "  mineral  oil  soluble   in 
r,"  .ii\> I  water,  and  is  again  folded,  and  passed  through 
the  beated  cylinders  until  the  length  has  again  been  doubled, 
ide  of  the  sheet  is  then  coated  with  the  oily  solution, 
folded,  and  again  rolled,  and  so  on,   there   being  alw 
a  slight   layer  of  the  oily   solution   between   the  Bheets. 
When   the   sheets   are   reduced    to   the   desired    thinness, 
(he  group  is  annealed  in  the  retort  of  a  furnace  in  which 
,i  vacuum  lias  been  formed.  — E.  S. 

United  States  Patents. 

.■■    .      Metallurgical .     R.  I..  Lloyd  and  P.  Thill, 

eat  Falls,  Mont.  U.S.  Pat.  12.51 1," July  24,  1906. 
Re-issue  of  U.S.  Pat,  781,834,  Feb.  7,  1905 ;  this  J., 
1905,  242. 

Tiik  hearth  of  the  furnace  forms  a  continuous  longitudi- 
nally-curved helical  path  for  the  ore,  from  the  feed  to  the 
discharge  end.  The  hearth  is  disposed  about  ;i  vertical 
axis,  and  rabble  mechanism  carrying  rabble  arms  is  pro- 
vided, the  rabble  arms  being  capable  of  conjoint  vertical 
and  rotatory  reciprocating  movement,  following  the  pitch 
of  the  helix. — A.  G.  L. 

Turnace ;  Calcining .     T.   A.  Edison.  Llewellyn  Tark, 

N.J.     U.S.   P.it.   S27.089,  July  31,   190o! 

See  Eng.  Pat.  4735  of  1902  ;   this  J.,  1<J03,  367.— T.  F.  B. 

Furnace  ;    Roasting  — — .     H.  W.  Fox,  Colorado  Springs, 
Colo.     U.S     Pat.    827.226    July    31,    1906. 

Tin:  invention  relates  to  a  roasting  furnace,  having  metallic 
portions  through  which  rabble-shafts  p«ss.  A  tine  leads 
from  the  fireplace  to  an  opening  at  the  top  of  the  ore 
chamber,  and  injectors  are  arranged  to  project  jets  of 
air.  or  of  air  and  steam,  across  this  opening,  in  order  to 
ect  the  gases  from  the  fireplace  away  from  the  parts 
•of  the  furnace  which  should  not  be  too  highly  heated. 

— A.  S. 

furnace  ;     Metallurgical   .       G.    H.    Benjamin,    New 

York.     U.S.  Pat,  827,498,  July  31,  1906. 

The  furnace  consists  of  a  heating  chamber  permanently 
closed  at  the  top  and  sides,  and  of  a  diameter  approximately 
equal  to  its  vertical  height  ;  also  of  a  separable  bottom 
furnished  with  means  for  rotating  it.  and  for  moving  it 
up  and  down.  A  number  of  hearths  can  be  moved  on  to 
and  oil  this  bottom  by  hydraulic  power.  A  gas-producer 
is  placed  at  the  side  of  the  heating  chamber,  the  producer 
being  divided  into  two  sections,  each  section  comprising 
an  air-regenerator,  and  a  producing  chamber.  By  me  ins 
■  of  suitable  ports  and  passages,  the  heating  chamber  can 
alnavs  be  tilled  with  llame  whatever  the  position  of  the 
bottom.— A.  G.  L. 

Oil  from  oil-coated  fines  :  Process  for  distilling  off  the . 

K.     li.     Kirl.v.        U.S.     Pat.     825,909,      1906.      III., 
page  843. 

Precious-metal    bearing    materials  ;    Process    of    treating 

.     C.   VV.   Merrill,   Lead.,  S.D..    U.S.A.     U.S.  Pat. 

825,920,  July  17,   1906. 

The  crushed  material  is  treated  in  a  container  with  a 
cyanogen-bearing  solution  then  with  an  alkali  or  alkaline- 
earth  hypochlorite  solution,  and  finally  with  a  cyanogen- 
bearing  solution,  each  solution  being  drained  off 
thoroughly  before  the  next  one  is  applied. — J.  H.  C. 

Uad-hullion  ;  Desilverising .      A.  Raht.  San  Francisco. 

U.S.  Pat.  826,114  July  17,   1906. 

Zinc,  followed  by  sal-ammoniac,  is  added  to  the  molten 
bullion,  which  is  then  well  stirred,  and  the  scum,  contain- 
ing a  portion  of  the  lead,  is  removed. — J.  H.  C. 


tolvi  nt  for .     F,  J.  Hi  '      ina- 

juato,    Mexico.     U.S.    Pat.   827,368,   Jnlj    31,    I I, 

Ci  u ji  i    made  for  the  use  oi  a  0-0      0-5  per  a  'it.  solution 

of   in.  i  Cl I     pota     i cyanide.    K  li     i  <  nee 

of  alkali,  as  a  solvent  for  .silver  when  ii  tion  with 

sulphur. — A.  S. 

.Silrr,  •  rtrai  i  on  :    Ptoi        of          .     F.  J.  Hi  anft- 

jnalo,  Mi  ideo.     U.S.  Pat  828,  !87,   iug.  7.  I 

Oiies  containing  Bilver  in  c bination  with  sulphur  are 

toiled  ivith  hi   dkaline  solut f  niercuri  ium 

cyanide  of  from  0*05  to  0-5  pei  cent,  itrength.  The 
mercury  sulphide,  which  precipitates,  is  removed,  and  tin- 
silver  is  recovered  from  the  solution. — A.  S, 

Silver  extraction  :   Process  of .     I'.  J.  Hobson,  Guana- 
juato, Mexico.      C.N.  Pat.  S2K/2SS,    \ug.  7.   1906. 

The  ore  is  treated  with  a  solution  of  potassium  cyanide  and 
potassium  ferrocvanide  in  presence  of  mercuric  chloride 
and  an  alkali,  and  the  .silver  is  recovered  from  the  solution. 

—A.  S. 

Matte  ;  Proc,  -~  of  tr>  nting .     J.  Savelsberg,  Germany. 

U.S.   Pat.  825,983,  July   17.   1906. 

The  matte  is  mixed  with  suitable  fluxes,  and  charged  in 
a  suitable  apparatus  on  to  a  bed  of  glowing  material  ;  an 
air-blast  is  then  forced  through  the  charge,  to  sinter  it, 
after  which  the  mass  is  cooled,  broken  up,  and  smelted  in 
a  shaft-furnace,  thus  slagging  otf  the  iron,  and  producing 
a  matte  free  from  iron.— J.  H.  C. 

Urate  or  other  copper  alloys  ;    Casting into   metallic 

moulds.       J.    E.    Fowler,    Assignor    to    H.    H.     Heck, 
Youngstown,  Ohio.      U.S.   Pat.   826,157,  July  17,  1906. 
The  interior  of  the  mould  is  treated  with  a  solution  of 
boric  acid  or  other  boron  compound. — J.  H.  C. 

Vlur  for   extracting    metals   from   ores.     A.    Gutensohn, 
Southend.     U.S.  Pat.  S26.568.  July  24,   1906. 

See  Eng.  Pat.  2619  of  1905  ;   this  J.,  190(5,  319.— T.  F.  B. 

Ores,    <{•<".  ,•     Process    of    sulphatising   .     E.    Enke, 

Kattowitz,  Germany.     U.S.  Pat.  826,925,  July  24.  1906. 

See  Ger.  Pat.  163.410  of  1904  ;  this  J.,  1906,  221.— T.  F.  B. 

Ores;    Treating  .     F.  J.  Crane.  I>eriver,  Colo.     U.S. 

Pat.  827.620,  July  31.   1906. 

The  apparatus  comprises  a  tank,  an  ozone  chamber  in 
the  upper  portion  of  the  tank,  a  pump,  and  a  i  "  arrester  " 
or  pan  with  a  perforated  bottom  and  a  perforated  false 
bottom,  disposed  above  the  ozone-chamber,  together  with 
the  necessary  connections.  The  solution  is  drawn  off 
from  the  tank,  and  returned  by  the  pump  through  a  feed- 
pipe, which  discharges  it  against  the  arrester  with  sufficient 
impact  to  ellect  the  pulverisation  of  the  ore.  Ozone  is 
introduced  into  the  ozone-chamber,  through  which  the 
solution  passes  on  its  way  from  the  arrester  to  the  tank, 
and  also  into  the  feed-pi pe. — A.  S. 

Zinc   and   other    metals  ;     Process  of    refining   .     J. 

Callmann  and  R.  Borinann,  Berlin.     U.S.  Pat.  827,418, 

July  31,  1906. 
See  Eng.  Pat.  3252  of  1906  ;   this  J.,  1906,  481.— T.  F.  B. 

Composite    metals ;     Process    of    tnaXing    .     T.    A. 

Edison,    Llewellvn    Park,    NY.     U.S.    Pat.    827,717, 

Aug.  7,  1906. 
A  solution  containing  salts  of  two  or  more  metals  is 
precipitated,  so  as  to  give  reducible  compounds  of  the 
metals  in  intimate  physical  admixture,  the  precipitate 
then  being  washed,  dried,  screened  into  granules,  and 
subjected  to  heat  in  a  reducing  at  niosphere.  For  example, 
a  solution  containing  nickel  sulphate  and  cobalt  sulphate 
may  be  precipitated  by  means  of  an  alkali,  and  the  mixed 
h  vdroxides  of  nickel  and  cobalt  reduced  as  above. — A.  G.  L. 
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Metals;  Apparatus  for  treating,  refining,  and  purifying 
.  W.  S.  Simpson,  London,  Assignor  to  the  Simpson- 
Cook  Co.,  Baltimore.     U.S.  Pat.  828,142,  Aug.  7,  1906. 

See  Fr.  Pat.  300,408  of  1905  ;  this  J.,  1906,  542.— T.  F.  B- 

Iron  ;     Manufacture    of .     O.     Thiel.     Landstuhl, 

Germany.     U.S.    Pat.    828,583,    Aug.    14,    1906. 

SEEFr.  Pat.  354,104  of  1905;  this  J.,  1905, 1071.— T.  F.  B. 

French  Patents. 

Nickel ;   Production  of  — .      H.  S.  Elworthv.      Fr.   Pat. 
361,452,  May  9,   1905. 

See  Eng.  Pat.  7714  of  1905  ;   this  J.,  1906,  257.— T.  F.  B. 

Iron  ores  ;  Process  for  reducing  — ■ — .     Westman  Process 

Co.     Fr.   Pat.   363,069,  Feb.   8,   1906. 
See  U.S.  Pat.  812,247  of  1906  ;  this  J.,  1906,  269.— T.  F.  B. 

Steel;    Method  of  treating   manganese .      \Y. Brinton. 

Fr.   Pat.   363,401,   Feb.   16,   1906. 

See  U.S.  Pat.  812,811  of  1906  ;  this  J.,  1906,  269.— T.  F.  B. 

Steel  ;    Process  of    producing  ■ in   small   quantities. 

A.    Tropenas.     Fr.    Pat.    363,507,    Feb.    20,    1906. 

See  Eng.  Pat.  6484  of  1906  ;   this  J.,  1906,  764.— T.  F.  B. 

Aluminium  foil  and  process  for  making  same.  Alurniniuin- 
warenfabrik  Gontenschwil  A.-G.  Fr.  Pat.  363,489, 
Feb.  14,  1906.     Under  Int.  Conv.,  March  25,  1905. 

See  Eng.  Pat.  2146  of  1906  ;   preceding  these.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  818.) 

(.4.)— ELECTRO-CHEMISTRY. 

Standard  cells  ;  Influence  of  the  size  of  grain  upon  behaviour 

of    mercurous    sulphate    in .     H.    von    Steinwehr. 

Z.  Elektrochem.,  1906,  12,  578—581. 

The  author  is  in  agreement  with  Hulett  (this  J.,  1904, 
665)  that  the  slight  variations  in  the  E.M.F.  of  the  Clark 
and  Weston  cells  must  be  ascribed  to  the  mercurous 
sulphate  ;  but  gives  evidence  against  the  latter's  conclusion 
that  the  presence  of  a  basic  salt  causes  the  discrepancies. 
Experiments  are  described  in  support  of  an  explanation 
that  the  variation  in  the  size  of  the  crystals  may  lead  to 
values  varying  by  as  much  as  50  x  10"5  volt.  A  method 
is  described  for  obtaining  crystals  of  the  necessary  physical 
constitution,  and  the  view  is  expressed  that,  unassisted, 
the  adjustment  of  the  size  of  crystals  occurs  too  slowly 
to  be  of  any  practical  use. — R.  S.  H. 

Xitric  acid  ;    Technical  production  of from  nitrous 

gases.  J.  Klaudy.  Z.  Elektrochem.,  1906,  12,  545— 
551. 
By  passing  an  electric  discharge  through  air,  some  nitric 
oxide,  NO,  and  nitrogen  peroxide,  N02,  are  produced. 
438  kilos,  of  nitrogen  peroxide  or  600  kilos,  of  nitric  acid 
are  obtained  under  present  working  conditions  by  the 
expenditure  of  one  kilowatt-year  of  electrical  energy,  and 
it  is  probable  that  with  improved  conditions,  900  kilos. 
of  nitric  acid  might  be  obtained.  If  water  power  be  used 
and  the  cost  of  one  kilowatt-year  be  taken  at  20*.,  then  the 
cost  of  producing  1  kilo,  of  nitrogen  in  the  form  of 
nitrogen  peroxide,  is  about  2d.  If  water  power  be 
replaced  by  gas  or  oil  engines,  the  cost  is  about  four 
times  this  value. 

The  best  method  of  utilising  the  nitrogen  peroxide  is 
to  bring  it  at  once  into  chemical  action — the  manufacture 
of  sulphuric  acid  by  the  chamber  process  or  the  manu- 
facture of  nitric  acid  and  nitrates.  In  the  manufacture 
of  sulphuric  acid  it  is  found  that  the  cost  of  the  necessary 
amount  of  N02  (using  a  gas  engine  for  generating  the 
electricity)  is  about  one-half  the  cost  of  nitre,  which  has 
hitherto  been  used. 


Air  containing  nitrogen  peroxide,  N02,  may  also  be 
used  directly  for  the  manufacture  of  nitric  acid  by  passing 
it  through  water  : 

2NOs  +  H,0  =  HN03  +  HN02. 
3HNO.  =  HN03  +  2NO  +  H20. 
Nitric  oxide,  NO,  is  evolved,  but  being  mixed  with  excess 
of  air  it  oxidises  again  to  nitrogen  peroxide,  and  is  absorbed 
by  water  in  another  vessel.  In  this  way  a  nitric  acid  of 
50  per  cent,  strength  is  produced,  and  this  is  concentrated 
by  distillation  with  sulphuric  acid.  The  total  cost  of 
producing  100  kilos,  of  nitric  acid  by  this  method  is  about 
5s.,  with  a  sale  price  of  40*. 

The  production  of  nitrates  for  manure  would  probably 
be  best  carried  out  by  using  lime  as  the  base. — C.  E.  F. 

Colloids    of    opposite    electric    sign  ;     Influence    of    non~ 

electrolytes  on  the  mutual  precipitation  of .     J.  L. 

des  Baneels.  Compt.  rend.,   1906,  143,   174—176. 

The  experiments  were  carried  out  with  the  couples 
colloidal  ferric  hydroxide  and  Aniline  Blue,  colloidal  arsenic- 
sulphide  and  Magdala  Red,  whilst  the  non-electrolytes 
employed  were  urea,  dextrose,  saccharose,  glycerol,  alcohol, 
formaldehyde,  and  acetone.  It  is  experimentally  shown 
that,  as  a  rule,  a  mixture  of  two  colloids  of  opposite  sign, 
in  presence  of  non-electrolytes,  causes  precipitation  which 
is  complete  when  the  elements  are  present  in  proper 
proportions.  Whilst  some  electrolytes  facilitate  the 
mutual  precipitation  of  the  two  colloids,  others,  on  the 
contrary,  retard  it.  These  latter  retarding  non- 
electrolytes  are  also  able  to  dissociate  the  resulting 
precipitate,  the  retarding  and  dissociating  actions  ap- 
proximately corresponding   in   intensity. — E.  F.  A. 

Nitric  oxide  ;    Determination  of in  air.  and  some 

of  the  reactions  involved.     Le  Blanc.     XXIII. ,  page  869. 

English  Patents. 

Electrodes;  Storage  Battery .     T.  A.  Edison  and  W. 

Aylsworth,  Orange,  N.J.     Eng.  Pat.  1928,  Jan.  25, 1906. 

Under  Int.  Conv.,  April  28,  1905. 
The  positive,  nickel  oxide,  electrode  consists  of  a  metal 
grid,  on  which  are  supported  a  number  of  perforated 
tubes  containing  the  active  material.  The  tubes  are 
filled,  under  pressure,  with  an  intimate  mixture  of  nickel 
hydroxide  and  conducting  flakes  of  cobalt,  or  cobalt- 
nickel  alloy  ;  after  which  the  tubes  are  closed,  the  flat- 
tened ends  serving  for  attachment  to  the  grid. — R.  S.  H. 

Electrode  for  storage  batteries.  T.  A.  Edison,  Orange, 
N.J.  Eng.  Pat.  1924,  Jan.  25,  1906.  Under  Int. 
Conv.,  Nov.  2,  1905. 

The  positive  electrode  comprises  a  number  of  tubular 
perforated  pockets  about  10  em.  long  and  6-5  mm.  internal 
diameter,  made  of  steel  of  about  0-1  mm.  thickness,  which 
has  been  plated  with  an  alloy  of  cobalt  and  nickel,  and 
submitted  to  a  welding  temperature  in  a  hydrogen  atmos- 
phere before  being  made  into  tubes.  These  tubes  are 
rilled  with  about  eight  grms.  of  the  active  mixture,  con- 
sisting of  relatively  large  particles  of  nickel  hydroxide 
and  conducting  flakes  of  cobalt  or  cobalt-nickel  alloy, 
the  latter  taking  the  place  of  graphite,  which  has  been 
found  to  deteriorate  in  use.  The  above-mentioned 
materials,  mixed  with  glucose  or  other  sticky  material, 
the  proportions  being  60  per  cent,  of  nickel  hydroxide, 
and  20  per  cent,  each  of  glucose  and  metal  flakes, 
are  stamped  into  the  tubes  in  very  small  increments, 
some  50  or  100  being  submitted  to  a  pressure  of  more 
than  1400  kilos,  per  sq.  cm.  In  this  way  the  active 
particles  are  deformed,  and  brought  into  good  contact 
with  the  conducting  flakes,  whilst  the  glucose  assists 
the  adherence  of  the  hydroxide  to  the  metal  flakes. 
Upon  subsequently  dissolving  out  the  glucose,  a  network 
of  circulating  channels  is  left,  which  enables  the  whole 
contents  of  the  pockets  to  be  acted  upon.  Before  the  ends 
of  the  tubes  are  closed  off,  metal  discs  are  inserted,  which 
serve  to  maintain  the  pressure  on  the  active  mass. 

— R.  S.  H. 
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lamp  [Flaming] 
$ame.     The  British  Thomson-Houston  Co.,  Ltd.     from 

«  ,.       U.S.    Pat     18,484,    Sept.    13, 
II  .  page  841. 

filaments  for  incandescent  electric  lamps;    Manufacture 

treatment  of .     H.   Zerning.     Eng.    Pat.    2437, 

Jan.  31,   1906.     II..   page  S41. 

Electric  u  ■  '  bodies  of  difficultly  fusible  conductive 

materials;     Process  /or   manufacturing .   and  /or 

uniting   such   bodies  to   supply  conductors.     II     Kuzel, 
Eng.  Pat.  8057,  April  3,  1906.     II..  page  841. 

Bleaching  medium  ;     Apparatus  for  producing  a   ga 

.       F.    11.    Loring,     London.       Eng.    Pat.    22,101, 

30,    1905. 
A  hollow   reciprocating    piston  forms  the  chamber  in 
which  an  electric  arc  is  struck  in  air.     The  terminal 
bodes,   between  which  the  arc  plays,  are  hollow  tubes, 
and  are  periodically  short-circuited    by  a  secondary  elec- 
moving  with"  the  piston.      Valves  arc  also  supplied 
(or  the  admission  of  air.  and  its  expulsion  after  treatment. 
A  felt  dust  jacket  prevents  the  particles  thrown  oil  from 
the  ire  from  coming  into  contact  with  the  sliding  sui  I 
of   the    piston.      A    special    form    of    O -shaped    link    is 
described     for     connecting     the     piston    to    a     m 
crank,    enabling     the     take-up    for    wear    to    be    easily 
carried  out. — R.  S.  H. 

Heating    matter   in    high    vacua   to   high    temperatures   in 

glass  vessels  :    Apparatus  for  use  in  [electrically]  . 

F.  Soddy,  Glasgow.     Eng.  Pat.  5348.  .March  5,  1900. 


when   the   bodj    to   be  heated  ia  tcondui  I  in  bo 

formed  into  i  ring,  Ci    tin-  ia  support 

K.  w  hioh  ia  placed  within  thi                 uum 
tube,  B.     \  bundle  "f  iron  wires  "i  stripe,  M,  i  ont I  in 

the  t  Inn  g  I  in 

the  ring.  < '.  and  a  helical  conductor,  N,  ia  placed  outside 
the    tube,    B.     Winn    an    alternatix  "f    high 

licity  is  passed  through  the  helix,  N,  the  arrai 
ment  become*  an  all  irrent  transformer,  and  ■ 

secon  ■  ''t  i-  induoed  in  the  ring,  C,  which  I 

a  single  Bhort-circnited  secondary,  this  current  serving  to 

heat   the  body,  t '.   -W.  11.  (.'. 


The  first  form  of  apparatus  is  shown 
in  Fig.  1,  and  consists  of  an  outer 
vacuum  vessel.  B.  into  which 
the  lower  part,  B2.  tits  by  an  air- 
tight ground  joint.  The  lower  part. 
B2.  has  two  pockets,  b.  which  contain 
mercury,  and  into  which  the  platinum 
electrode  wires.  I",  are  sealed.  The 
substance.  C,  which  is  to  be  heated, 
is  contained  in  the  porcelain  n 
L.  and  is  heated  by  the  resistance 
wires,    i2.    wound    on    the    poi 

tube,  J,  and  connected  to  the  mercury  cups  by  the  wires. 

i,  which  pass  through  holes  in  the  porcelain  rod.  I.     The 

glass  vessel.  B.  is  protected  from  the  heat  by  a  porcelain 

shield  tube.  K. 

The  other  form  of  apparatus,  shown  in  Fig.  2.  is  used 


United  States  Patents. 

Batten/  ;    Alkaline .      T.   A.   Edison.  Llewellyn  Park, 

N.J.,   Assignoi    to    Edison  Storage   Battery  Co.,    West 
Orange.  N.V.       D.S.  Pat.  827,297,  July  31,  1 

The  battery  is  provided  with  an  insulator,  or  support, 
which  is  exposed  to  the  action  of  the  electrodes,  and  an 
alkaline  electrolyte,  the  insulator  being  composed  of 
rubber  substantially  free  from  active  or  uncombined 
sulphur,  whereby  the  formation  of  sulphides  is  avoided. 

— B.  N. 

Reducing    metallic    compounds    and    producing    carbides. 
K.    F.    Pi  jnor  to   Union  Carbide  Co..  Niagara 

Falls,  N.V.      U.S.  Pat.  826.742.  July  24.  1906. 

The  process  described,  which  is  covered  by  twenty-six 
claims,  consists  essentially  in  preheating  the  charge  of  an 
electric  furnace,  by  passing  the  finely-divided  materials 
through  a  hot  atmosphere,  previous  to  smelting  with  elec- 
tric arcs.  The  heating  can  be  carried  out  by  utilising  the 
carbon  monoxide  or  other  gases  resulting  from  the  smelting 
After  passing  through  the  preheating  chamber,  the  finely- 
divided  particles  are  caused  to  coalesce,  and  the  relatively 
large  body  of  material  is  then  electrically  heated  to  the 
temperature  required  for  reaction.  The  process 
described  as  carried  out  in  a  rotating  drum  furnace,  the 
whole  arrangement  of  apparatus  being  that  described  in 
U.S.   Pat.  826,744.     (See  following  abstracts.)— R.  S.  H. 


Reducing  compounds  and  producing  carbides.  E.  F. 
Price,  Assignor  to  Union  Carbide  Co.,  Niagara  Falls, 
N.V.     U.S." Pat.  S20.743,  July  24.  1906. 

The  finelv-divided  substances,  which  are  to  react  together, 
are  showered  through  a  preheating  chamber,  and  after 
being  collected  to  a  body  of  material,  are  subjected  to 
heating  by  an  electric  current  passing  through  a  resistance- 
conductor.  By  an  increase  of  current  density,  the  heat 
supplied  by  the  conductor  increases  along  the  path  of  the 
electric  current  to  a  point  where  the  product  becomes 
molten  and  may  be  tapped.  The  preheating  may  be 
effected  by  burning  the  gases  resulting  from  the  electric 
smelting,  and  the  process  can  be  carried  on  continuously. 
The  detailed  description  refers  to  the  electric  furnace 
which  is  the  subject  of  a  separate  specification.  (See 
U.S.  Pat.  826,745,  below.)— R.  s-  H. 

Reducing    metallic    compounds    and    producing    carbides; 

Apparatus  for .      E.   F.   Price.   Assignor  to   Union 

Carbide  Co.,   Niagara   Falls.  NY.     U.S.  Pat.   826,744, 
July  21.  1906. 

A  preheating  chamber.  19.  is  combined  with  a  rotating 
drum  electric  furnace.  1.  Means  are  provided  for  shower- 
ing the  finelv-divided  material  through  the  preheating 
chamber,  in  which  the  wast     -  rbon  monoxide,  &c.), 

from  the  electric  smelting  are  burnt  by  introducing  air. 
The  finely-divided  particles  are  collected  at  the  bottom 
of  this  chamber  into  a  relatively  large  body  of  material, 
which  passes  on  to  the  electric  furnace,  where  it  is  heated 
by  an  electric  arc.  The  arc  is  >truck  between  electrodes, 
the  ends  of  which  are  embedded  in  the  material.  The 
electric  furnace  is  capable  of  rotation  so  as  to  withdraw 
the  product  from  the  zone  of  high  temperature  as  the 
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reaction  proceeds,  and  fresh  quantities  of  the  substances 
are  thus  caused  to  react. — R.  S.  H. 

Reducing  compounds  and  producing  carbides  ;    Apparatus 

jor .     E.  F.  Price.  Assignor  to  Union  Carbide  Co., 

Niagara  Falls,  N.Y.     U.S.  Pat.  S26,745,  July  24,  1906. 

The  electric  resist- 
ance furnace,  1,  is 
surmounted  by  a 
preheating  cham- 
ber, 12.  Before 
reaching  the  elec- 
tric furnace  the 
reacting  materials 
traverse  the  pre- 
heating chamber,  in 
which  the  waste 
gases  from  the 
electric  furnace  are 
burnt.  The  electric 
current  enters  the 
furnace  by  a  series 
of  electrodes,  9. 
which  project 

through  the  walls, 
and  flows  down 
through  the  con- 
ducting charge  to 
the  other  electrode, 
8.  The  temperature 
increases  towards 
the  bottom  of  the 
furnace,  on  account 
of  the  shape  causing  increased  current  density.  The 
conditions  are  so  proportioned  that  the  product  is 
brought  into  a  molten  condition,  and  flows  out  of  the 
furnace  by  the  tapping  hole,  7. — R.  S.  H. 

French  Patents. 

Incandescence  [Electric]  lamps  ;    Filaments  jor .     A. 

Just  and  F.  Hanaman.     Second  Addition. dated  Feb.  5, 
1900,  to  Fr.  Pat.  347,661,  Not.  4,  1904.    II.,  page  843. 


Electric  resistance  furnace  of  carbon  protected  against 
oxidation.  C.  Ferv  and  C.  Langlet.  Fr.  Pat.  363.437, 
Feb.  17.  1906. 

The  furnace  chamber  is  formed  of  a  tube  or  muffle  of 
refractory  material,  and  to  the' walls  of  this  the  heating 
resistance  of  carbon  is  applied.  The  carbon  conductor 
is  protected  from  oxidation  by  a  layer  of  lampblack  or 
powdered  wood  charcoal  which  may  have  some  refractory 
material  added  to  it.  The  heating  resistance  may  be 
formed  of  carbon  rods  of  various  shapes  connected  in 
series  or  parallel  according  to  the  voltage  of  the  current' 
available,  or  may  be  in  the  form  of  a  helix  worked  around 
the  furnace  chamber. — R.  S.  H. 

Copper  sulphide  ;    Process  for  making  for  use  in 

the  construction  of  thermo-electric  couples.  Comp. 
Thermo-Electrique  (Svsteme  Hermite).  Fr.  Pat. 
361,420,  April  27,  1905. 

SEEEng.  Pat.  11,300  of  1905  ;  this  J.,  1905,  805.— T.  F.  B. 


(£.)— ELECTRO-METALLURGY. 

Electric  vacuum  furnace;    The  .     W.  C.  Arsem. 

Amer.  Cheni.  Soc,  1906,  28,  921—935. 


The  author  points  out  that  previous  work  in  vacuo  at  high 
temperatures  was  limited  by  the  temperature  at  which 
the  vessel,  in  which  the  substance  experimented  with  was 
contained,  and  which  was  exposed  to  external  atmospheric 
pressure,  collapsed.  The  apparatus  described  obviates 
this  difficulty  as  only  the  crucible  containing  the  substance 
is  heated,  and  both  crucible  and  heater  .  re  contained  in  a 
vacuum  chamber  which  may  be  of  any  suitable  material, 
and  is  kept  at  a  low  temperature.  A  gun-metal  chamber, 
A,  Fig.  1,  has  a  cover,  B,  fastened  down  by  the  cap  screws, 
D,  the  joint  being  made  tight  by  a  lead  gasket,  C.     The 
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Ihe  heatei  is  surrounded  ■  a,  I '.  Eoi 

double-walled  cylinder  "t  graphite  t >  ■ 
between  the  walls  tilled   with   i  raphite.      This 

pported   by   the  copper    irms,   q,   from  whioh   it 
ted  by  thi    lava  butt<  I    erves  to  pre 

loss  of  heal   by  radiation  Erom  the  outer  the 

beater,  The  oruoibles  are  formed  of  anj  suitable  material 
i. rn  magne  ia  and  thorium  oxide  are  very  serviceable; 
former,  however,  must  have  been  previously  heated 
Btrongly  to  avoid  the  fracture  of  the  cruoible  Erom 
shrinkage.  The  oruoible  containing  the  substance  t,> 
be  experimented  upon  is  put  in  position,  ami  the  vessel, 

A.  closed  iiinl  exhausted,  tl uiTont  is  thi  a  passed,  and 

the  behaviour  of  the  substance  observed  through  the 
mica  window;  coloured  glass  is  used  to  protect  thi 
at  high  temperatures.  The  temperature  is  estimated 
from  the  electrical  energy  required  to  produ  •  the  oh  ■  rved 
effect,  and  the  apparatus  is  calibrated  by  determining 
the  energy  required  to  melt  copper  and  platinum.  The 
amounts  of  energy  measured  in  kilo-volt-aniperes,  a,  b. 
Fig.  3,  corresponding  to  the  melting  pnints  of  copper 
and  platinum,  are  plotted  on  squared  paper,  and  the  other 
points,  c,  d,  e,  /,  are  calculated  from  the  formula  yn  —  ax, 
in  which  y  =  the  temperature  of  the  crucible  above  that 
of  the  room,  .r=  the  energy  in  kilo- volt-amperes,  and  n  and 
a  constants,  the  values  of  which  were  found  to  be  n  =  l-895 
and  a  =  285200.  The  curve  is  completed,  and  the  chief 
error  was  found  to  be  due  to  variation  in  the  voltage  of 
the  generator,  and  may  amount  to  25s,  and  to  50  for 
higher  temperatures  in  the  neighbourhood  of  3000°.  It 
is  proposed  to  verify  the  temperatures  by  the  use  of  an 
optical  pyrometer.  The  number  of  turns  and  the  width 
of  the  slot  in  the  heater  must  be  adjusted  so  as  to  avoid 
arcing  and  "  Edison  effect,"  which  destroys  the  heater. 
The  apparatus  has  been  used  for  experiments  on  melting 
points,  the  direct  production  of  alloys,  and  for  following 
gas-producing  reactions,  and  the  author  consider  that  it 
will  be  useful  for  the  investigation  of  high  temperature 
phenomena  under  exact  and  easilv  controlled  conditions. 

— W.  H.  C. 

Molybdenum   dioxide;    Reduction   of  by  boron,  and 

the   combination   of    boron   with   molybdenum.      B.    du 
Jassoneix.     Compt.   rend.,    1906,   143,    169—172. 

MOLYBDENUM  dioxide,  mixed  with  the  theoretical  quantity 
of  boron,  and  heated  in  the  electric  furnace  in  a  boat  of 
pure  magnesium  oxide  until  the  mixture  begins  to  melt, 
is  reduced  to  metallic  molybdenum,  which  is  malleable, 
easily  riled,  and  does  not  scratch  glass.  In  presence  of  an 
excess  of  boron,  the  fusion  becomes  more  difficult,  a 
current  of  600 — 700  amperes  and  100  volts  being  required. 
Compounds  of  boron  and  molybdenum  containing  up  to 
20  per  cent,  of  boron  are  prepared  in  magnesium  crucibles, 
heated  in  an  oven  with  a  current  of  400  amperes  and  100 
volts  for  two  or  three  minutes  after  melting  ;  compounds 
with  more  boron  require  a  larger  current  of  500- — 600 
amperes  and  three  or  four  minutes'  fusing.  The  alloys 
containing  up  to  20  per  cent,  of  boron  are  brittle  and 
have  a  density  decreasing  to  about  six  with  increasing 
boron  content  :  the  hardest  of  them  scratch  quartz. 
Above  20  per  cent,  they  lose  their  metallic  appearance. 
and  become  slate-like  and  of  a  bluish-grey  hue  ;  their 
hardness  and  density  diminish.  The  alloy  richest  in 
boron  obtained  contained  45-6  per  cent.,  and  had  a  density 
of  3-3.  None  of  the  compounds  obtained  showed  a 
crystalline  structure.  They  are  all  attacked  by  lluorine 
in  the  cold,  and  by  chlorine  above  a  dull  red  heat.  The 
powdered  compounds  are  oxidised  in  the  air.  and  burn  in 
oxygen.  Hydrochloric  and  hydrofluoric  acids  are  without 
in.  Strong  sulphuric  acid  dissolves  them  on  heating  ; 
cold  dilute  nitric  acid  acts  but  slowly,  though  rapidly 
when   heated. — E.  F.  A. 

Gold   from    cyanide    solutions  ;     Electrolytic    precipitation 
of  .     B.  Neumann.     X.,  page  848. 

English  Patent. 

Electric  jumaces.     T.  Parker,  London.     Eng.  Pat.  14.SS4, 

July   19,   1905. 
The   furnace   described   employs   electric   resistance   and 
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induction  heating,  and  is  intended  for  refining  steel  and 
for  smelting  nickel  and  other  metals.  Electric  conductors 
of  carbon,  or  other  material,  are  embedded  in  spiral  form 
in  the  bottom,  sides,  or  top  of  the  furnace  casing.  On 
passing  an  alternating  current  through  these  conductors, 
the  molten  metal  in  the  furnace  is  heated  by  radiation 
from  the  incandescent  conductors,  and  also  by  magnetic 
and  current  heating  effects  produced  by  induction  in 
the  molten  metal  itself.— R.  S.  H. 

United  States  Patents. 

Iron-oxide  scale  ;  Process  of  elect  roluticalh/  dissolving . 

C.    J.    Reed,    Philadelphia,    Pa'     U.S.    Pat.    827,179, 

July  31,  1906. 
This  invention  relates  to  a  process  of  eleetrolytic-ally 
dissolving  iron-oxide  scale  from  the  surface  of  a  metal, 
and  consists  in  placing  the  metal  in  a  solution  of  sulphuric 
acid  having  a  density  above  1-06,  preferably  between 
1-15  and  1-25.  An  electric  current,  of  a  density  not  less 
than  40  amperes  per  square  foot,  is  passed  to  the  metal 
as  cathode  from  an  anode  of  lead. — B.  N. 

Iron   sulphate  ;    Process  of  electrolytically  removing  scale 

and   producing  .     C.    J.    Reed,    Philadelphia,    Pa. 

US.  Pat.  827,180,  July  31,  1906. 
An  electric  current  of  sufficient  density  to  remove  the 
scale  is  passed  to  the  metal  as  cathode,  in  an  electrolyte 
consisting  of  a  heated  strong  aqueous  solution  of  sulphuric 
acid.  A  diaphragm  is  interposed  between  the  cathode 
and  anode,  and  sulphur  dioxide  is  supplied  at  the 
anode.  The  cathode  electrolyte  is  afterwards  removed 
and  cooled,  ferrous  sulphate  being  thus  precipitated,  and 
the  residual  solution  is  returned  to  the  anode  compart- 
ment of  the  electrolytic  cell. — B.  X. 

Electro-plating  cylindrical  articles  ;    Apparatus  for . 

R.     C.     Totten,    Pittsburg,    Pa.     U.S.    Pat.     827,478, 

July  31,  1906. 
The  article  is  held  by  sockets  carried  on  supports  which 
are  made  to  rotate  in  bearings  fixed  in  the  plating  tank. 
The  bearings  are  adjustable  towards  and  from  each  other. 
but  the  supports  are  incapable  of  endwise  motion,  and 
are  fixed  opposite  each  other  axially. — R.  S.  H. 

Lead-refining  [Electrolytic]  apparatus.     A.  G.  Betts,  Trov, 
X.Y.     U.S.   Pat.   827.702,  Aug.   7,   1906.  # 

The  electrolytic  vat  is  provided  with  a  "  bus-bar,"  in 
which  is  a  relatively  wide  trough-shaped  cavity,  and  the 
latter  has  a  number  of  wells  of  relatively  small  cross- 
sectional  area,  each  containing  a  fluid  metal.  Several 
electrodes  of  unrefined  cast  lead  in  the  form  of  plates 
are  supported  within  the  vat.  each  electrode  having  a 
lug  overhanging  the  '"  bus-bar,"  and  terminal  pins,  driven 
into  sockets  in  the  lugs,  are  immersed  in  the  fluid  metal 
in  the  respective  wells.  The  under  surface  of  each  lug 
is  inclined  to  the  plane  of  the  plate,  and  these  inclined 
surfaces  are  received  on  upwardly-presented  knife-edges 
supported  on  the  electrolytic   vat. — ]!.  X. 

French  Patents. 

Metal  deposits  ;    Formation  of  brilliant by  electrolysis. 

A.Classen.  First  Addition,  dated  Feb.  1,  1906  (Under 
Int.  Conv.,  Feb.  2,  1905),  to  Fr.  Pat.  350,964,  Jan  23, 
1905. 
To  the  bath  for  the  deposition  of  the  metal,  substances 
belonging  to  the  class  of  glueosides  are  added.  These  may 
be  introduced  either  singly,  or  some  mixture  of  different 
glueosides  mav  be  emploved.     (See  this  J.,  1905,  806.) 

— R.  S.  H. 

Metals  from  ores  ;    Electrolytic  process  for  the  extraction 

of ,    and    treatment    of    copper     residues.      L.    M. 

Lafontaine.     Fr.  Pat.  363,701,  Feb.  5,  1906. 

As  electrolyte,  copper  sulphate  containing  free  sulphuric 
acid,  hvdrogen  peroxide,  and  lampblack,  is  employed. 
The  electrodes  are  arranged  close  together,  the  anodes 
consisting  of  the  minerals  either  agglomerated  or  merely- 
held   in   suitable   containers.     The   hydrogen   peroxide   is 


intended  to  prevent  iron  going  into  solution,  whilst  th< 
lampblack  "  ensures  the  conductivity  of  the  electrolyte 
and  assists  the  molecular  deposition  of  copper  at  thi 
cathode."— R.  S.  H. 

Tinning    of    lead  :     Ehctro-chcmical .     J.    Reczka 

Fr.   Pat.   363,649,  Feb.   27,   1906. 

The  lead  sheet  to  be  coated  with  tin  is  first  mechanical!; 
freed  from  oxide,  and  then  tinned  by  an  electrolytic 
process. — R.  S.  H. 
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Acyl   groups   of   esters   of   polyhydric   alcohols  ;    Kinetic* 

of  the  splitting-ofi  of by  hydroxyl  ions  in  an  aqueoui 

homogeneous  system  [Theory  of  saponification].  R 
Kremann.  Sitzungsber.  kaiserl.  Akad.  Wissensch.  it 
Wien,  1906,  115  [II.  6],  349—368.  Monatsh.  Chem. 
1906,  27,  607—626. 
In  view  of  the  discussion  between  Lewkowitsch  anc 
Balbiano  as  to  whether  the  saponification  of  triglyceride: 
proceeds  in  three  stages,  with  formation  of  di-  and  mono- 
glycerides  as  intermediate  products,  or  in  one  stage 
or,  in  other  words,  whether  the  reaction  is  bimoleculai 
or  polymolecular,  the  author  determined  the  reaction 
constants  for  the  saponification  of  triacetin,  glyco 
diacetate,  and  ethyl  acetate  by  sodium  hydroxide  in  aqueoi: 
solution  at  0=  and  19-8°  C.  The  values  obtained  for  th< 
velocity  of  the  reaction  were  approximately  constant 
when  calculated  by  the  aid  of  the  formula  for  bimole- 
cular  reactions,  but  increased  wth  the  duration  of  thf 
reaction  when  calculated  by  the  tried  formula?  for  tri 
and  quadri  molecular  reactions.  The  results  obtainec 
for  the  reaction-constants  show  that  the  rates  of  saponi 
fication  of  the  different  acetyl  groups  differ  so  little 
that  the  effect  is  the  same  as  in  the  case  of  the  saponi 
fication  of  an  ester  of  a  monohydric  alcohol  by  an  equi\. 
lent  quantity  of  alkali.  It  was  probably  owing  to  this 
cause  that  Balbiano  failed  to  recognise  the  formation  o: 
intermediate  products.  The  author  states  that  thf 
results  of  his  experiments  show  that  there  can  no  longei 
be  any  doubt  that  the  saponification  of  esters  of  poly- 
hvdric  alcohols  is  a  bi  molecular  and  not  a  polvmoleculai 
reaction.  (See  Lewkowitsch,  this  J.,  1898,  1107;  1899 
1031  ;    1900,  254.)— A.  S. 

English  Patents. 

Grease    or    oil  ;     Apparatus   for    rendering    or    redudnt 

vegetable    or    animal    matter    capable    of    yielding   

H.  J.  Haddan,  London.  From  the  Edson  Reductior 
Maehinerv  Co.,  Cleveland,  Ohio,  U.S.A.  Eng.  Pat 
22,241,  Oct.  31,  1905. 

See  U.S.  Pat.  803,050  of  1905;  thisj.,  1905,1$43.— C.A.M 

Vegetable    or   animal    matter  from   which   oily  or   gr> 
mutter  has  been  extracted;    Process  for  converting  in/i 

a  marketable  product .     H.   J.    Haddan,   London 

From  The  Edson  Reduction  Machinery  Co.,  Cleveland 
U.S.A.     Eng.  Pat.  22,242,  Oct.  31,  1905. 

See  U.S.  Pat.  803,051  of  1905  ;  this  J.,  1905, 1243.— T.F.B 

Emulsifying  mineral  oils  ;    Process  for .  and  for  tht 

manufacture  of  mineral  oil  soaps.  J.  C.  Fell.  London 
From  E.  Korndorfer.  Asch,  Bohemia.  Eng.  Pat 
14.294.  July  11,  1905. 
The  inventor  claims  the  compounding  of  a  stable  mixture 
(soluble  in  water)  of  mineral  and  other  oils,  by  takini 
the  following  proportions  of  the  materials  :  an  alkaline 
earth  sulphoricinoleate,  10—30  parts  ;  olein,  oleic  acid,  or 
steai  in.  10—30  ;  mineral  oil,  vaseline  oil,  or  spindle  oil 
70—30  ;  ammonia  (sp.  gr.  about  0-910),  2J — 10  parts 
The  sulphoricinoleates  mayT  be  replaced  by  Turkey  Red  oil 
and  calcined  soda  or  potash,  the  proportions  of  the 
other    ingredients    being    also    subject    to    modification. 
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onsists  in  treating  tho  alkali  compound  ol  a 
ited  oil  Willi  any   metallic  oxide  thai    furni 
labia  compound   with  the  sulphonated   fatty  acid 
ooraorating  the  product  with  oil  or  fat  and  ammonia, 
b\    the   mineral   oil.      The   product   is  soluble  in 
iter  containing  about  il  jut  rent    (referred  to  the  ■■ 
,i, lu.  li   of   calcined   so, In   or   potash.      The 
lined   by  the  inventor  is  prepared   by  mixing  approxi- 
of   strong  alkali  sulphoricinoleate  and 
immonin  till  the  mixture  is  clear  and 
saline   then   adding  mineral   or  tar  oil,  and   a   solution 
.1  sodium  carbonate,  the  mass  being  boiled  until 
nap  is  formed. — C.  S. 

United  States  Patent. 

Us  and  unsaturated  organic  compounds  ;  Process  of 
hardening  and  solidifying .  A.  Kxonstein,  Karls- 
ruhe. Germany.      l/.S.  Pat.  820.800.  July  24.  1906. 

MEng.  Pat.  17.378of  1900  ;  this  J.,  1901, 1123.— T.  F.B. 

French  Patents. 

ish  oil  ;    Process  fur  removing  the  odour  from .     A. 

dc  Hemptinne.  Kr.  Pat.  :Hi3,078,  Feb.  8,  1906.  Under 
Int.  Conv..  March  2S.  1905. 

Pat.  12,525  of  1905  ;  this  J.,  1906,  80.— T.  F.  B. 

'mulsions  from  oils,  fats,  and  fatty  matters,   stabl- 
cold  and  when  boiled  ;    Process  for  preparing  consisU  nt 

or  fluid  aqueous .     O.  A.  H.  H.  Rosters.     Fr.  Pat. 

303,675,  Feb.  28,  1906. 

u  Eng.  Pat.  4688  of  1906  ;  this  J.,  1906,  767.— T.  F.  B. 

cap  particularly  suitable  for  the  removal  of  stains  of  oil, 
tar.  etc.  P.  E.  Parquin.  Fr.  Pat.  361,412.  April  25, 
1905. 

i  certain  proportion  (say  30  to  50  per  cent.)  of  wood 
sh  is  incorporated  with  ordinary  soap. — C.  A.  M. 
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(J.)— PIGMENTS.  PAIXTS. 

Colouring  matters  ;   Prohibition  of  the  use  of  injurious 

in  Austria-Hungary.     Bd.  of  Trade  J.,  Aug.  '23.  1000. 
[T.R.l 

\  Government  Decree  prohibits  the  use  of  injurious 
■e-louring  materials  in  foodstuffs  intended  for  sale,  and  the 
■ale  of  the  same.  Colouring  matters  containing  antimony. 
irscnc  .  barium,  lead,  cadmium,  chrome,  copper,  mercury, 
iranium.  tin.  and  /inc.  are  held  to  be  injurious  under  this 
Decree,  as  well  as  picric  acid  and  all  its  compounds. 
bnitrocresol  and  its  metallic  compounds,  manchester 
»nd  naphthalene  yellow,  orange  II.,  auranti;e.  aurin, 
joralhn.  gamboge,  &c. 

Further,  the  above-mentioned  injurious  colours  must 
not  be  used  in  the  preparation  of  eating,  drinking,  or 
cooking  utensils  ;  cosmetics  :  toys,  picture  books  and 
water  colours  for  children.  In  the  finish  of  carpets. 
-.  artificial  (lowers,  leaves,  and  fruits,  and  similar 
.  for  use  in  connection  with  clothing,  colouring 
matter  must  not  be  used  which  contains  more  arsenic 
than  is  technically  unavoidable.  Textiles  containing 
more  than  15  mgrms.  of  antimony  per  100  sq.  cm.  must 
used  for  clothing  purposes.  The  use  of  lead  com- 
pounds in  the  weighting  and  dressing  of  textile  goods 
of  all  kinds  is  forbidden,  if  the  same  are  to  be  used  as 
clotlu 

The  Decree  comes  into  ettect  three  months  after  date 
of  publication,   which  was  on  July  20,   1900. 


I'HKN.   II     I'M  KNTS. 

Pigment  with  $ilicon  monoxidi  a  II    V .Pol 

Kr.   Pat.   363,168,  Jan.    17.   1906.     Dndei   Int.   Cony., 
Jan.  26,  1905. 

See  Eng.  Pat.  1279  of  1906  ;  this  J.,  1900,  434.— T.  F.  B. 

White  lead  ;  Apparatus  /or tin  manufacture  of .   Union 

Lead  and  (hi  Co.     Fr.   Pat.  363,833,  March  r>.  1906. 

Claim  is  in.nle  for  an  apparatus  provided  with  means 
for  the  mechanical  introduction  of  the  finely-divided  lead 
into  the  different  com  pari  incuts  of  the  oxidation  chan 
There  is  a  frame,  moving  on  rails,  and  capable  of  being 
regulated  in  height  so  that  the  lead  falls  directly  on  to 
the  trays,  which  are  then  run.-. I  on  ;m  endless  Chain  or 
other  mechanism  into  the  chamber,  where  superposed 
supports  arc  provided  to  receive  them.  The  feeding 
device  is  suspended  from  upright  supports,  which  can  be 
raised  or  lowered  telescopically,  by  means  of  a  screw,  the 
said  screw  and  the  endless  chain  being  under  independent 
control  if  required.  The  oxidation  chamber  is  open  at  both 
ends,  so  that  the  introduction  of  one  tray  expels  others  in 
which  the  conversion  of  the  lead  is  complete.  Several 
such  chambers  may  be  worked  in  conjunction,  with  an 
open  space  between  them,  in  which  is  placed  a  washing 
apparatus  to  receive  the  travs  containing  the  white  lead. 

— C  A.  M. 

Paint    and    varnish    remover ;     Son-inflammable    . 

C.  Ellis.     Fr.   Pat.   303.506,  Feb.  20,   1906. 

See  U.S.  Pat.  817.141  of  1900  ;  this  J.,  1900,  434.— T.  F.  B. 


(B.)— RESINS,  VARNISHES. 
English  Patent. 

Phenol-alcohols  ;    Manufacture  of  products  of  condensation 

of  ■ .     Fabr.  de  Prod,  de  Chimie  Organique  de  Laire, 

Paris.  Eng.  Pat.  15,517,  July  28,  1905.  Under  Int. 
Conv.,  Sept.  16,  1904. 

See  Fr.  Pat.  350,180  of  1904  ;  this  J.,  1905,  1244.— T.  F.  B. 

United  States  Patent. 

Oil-cloth  or  linoleum  :    Substitute  for .     \V.  Melville, 

Manchester.     U.S.  Pat.  828,623,  Aug.   14,  1906. 
See  Eng.  Pat.  22,114  of  1904  ;  this  J.,  1905,  1118.— T.  F.  B- 

French  Patent. 

Linoleum  ;     Treatment  of  granular  composition   for  . 

Rheinische    Linoleumwerke    Bedburg   Actien-Ges.     Fr. 

Pat.  363.253.  Feb.  13.  1906. 
The  composition  is  dusted  with  a  fine  vegetable  flour, 
preferably  rice  or  potato  Hour  or  other  substances  with  the 
property  of  leaving  the  suppleness  of  the  product  intact,, 
whilst  themselves  imparting  a  certain  agglutinating  power. 
The  object  of  the  addition  is  to  destroy  the  external 
stickiness  of  the  linoleum  composition. — C.  A.  M. 

(C.)— INDIA-RUBBER,  4c. 

Rubber   cultivation    in    Malay   States.     Bd.   of  Trade  J., 

Aug.  '23.  1906.  [T.R.l 
The  high  price  of  rubber  and  the  proved  suitability  of 
land  in  the  Federated  Malay  States  for  its  cultivation  have 
led  to  numerous  applications  for  land,  more  particularly 
in  Selangor.  where  almost  all  the  accessible  land  between 
the  Klantr  and  the  Selangor  Rivers  has  been  taken  up  for 
rubber  planting.  Next  to  the  coast  districts  of  Selangor, 
the  Sungei  Ujong  district  of  the  Negri  Sembilan  apj 
to  be  the  locality  most  in  favour  with  rubber  prosper  tors. 
The  area  alienated  for  the  planting  of  I'ara  rubber  is  some 
100.000  acres,  of  which  about  38,000  acres  have  already- 
been  planted.  Most  of  the  Para  rubber  trees  of  the  age 
of  five  years  or  more  have  been  planted  200  to  the  acre  ; 
some  estates  have  as  many  as  300  to  the  acre.  On  the 
more  recent  clearings  the  average  is  probably  175  to  the 
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acre.     The  number  of  trees  of  all  ages  in  the  Federated 
Malay  States  ruav  perhaps  be  put  at  "six  to  seven  millions. 
The   rubber  production  of  1905  is  estimated   to   have 
been  300.000  lb. 

English  Patents. 

Rubber  waste  of  all  kinds  ;   Process  for  regenerating . 

J.     Xeilson.     Linden,    Germany.     Eng.     Pat     17.402. 

Aug.  29,  1905. 
See  Ft.  Pat.  357,336  of  1905  ;  this  J.,  1906,  83.— T.  F.  B. 

India-rubber;    Process  for  the  devulcanising  of  vulcn 

.     M.     Korner,     Griinau,     Germany.       Eng.    Pat. 

22,504,  Xov.  3,  1905. 

See  Fr.  Pat.  35S.635  of  1905  ;  this  J.,  1906,  326.— T.  F.  B. 

.Skins  and  furs  ;  Process  of  treating  [waterproofing]  . 

J.  Klugmann,  Riga,  Russia.     Eng.  Pat.  25,957,  Dec.  13, 

1905. 
A  coating  of  caoutchouc  and  other  suitable  substances, 
such  as  zinc  oxide,  chalk,  and  liquid  hydrocarbons,  with 
or  without  the  addition  of  mineral  colours  or  the  like, 
is  applied  to  the  inside  of  the  tanned  skin,  and  then 
vulcanised  bv  means  of  carbon   bisulphide  and  sulphur 

•  chloride.  Advantages  claimed  for  this  process  are  that 
the  separate  cloth  covering  can  be  dispensed  with,  and  that 
the  waterproof  skins  are  cheaper  and  more  supple  than 
the  ordinary  "  smoked  "  goods. — C.  A.  M. 

French  Patent. 

•  Caoutchouc,  guttapercha,  and  analogous  substances ;  Process 

and  machine  for  purifying. .     F.  C.  Eood.     Fr.  Pat. 

363,291,  Feb.  16,  1906. 
See  U.S.  Pats.  821,716  and    821,717  of  1906;    this  J., 
,1906,  646.— T.  F.  B. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  822.) 

Depilatory    agents ;     The    action    of    .     E.    Stiasny. 

Gerber,  1906.  32,  200—202,  214—216,  and  228-231. 
"The  usual  depilatory  agents  such  as  lime,  alkalis,  sodium 
sulphide,  &c,  besides  removing  the  hair  also  increase 
the  weight  and  volume  of  the  hide  or  skin,  and  more  or 
less  improve  its  elasticity.  The  author  records  the 
results  of  experiments  undertaken  with  a  view  of  ascer- 
taining the  course  of  the  action  of  different  depilatory 
solutions.  The  action  is  shown  to  be  dependent  on  the 
concentration  of  the  solution,  but  even  in  the  same  con- 
centration, different  alkaline  solutions  have  very  varying 
effects.  For  instance,  when  X/20  solutions  are  employed, 
sodium  and  barium  hydroxides  make  the  hide  very  elastic 
and  increase  the  weight,  but  have  little,  if  any.  depilatory 
action,   whilst   calcium   hydroxide   and   ammonia,   which 

•  completely  remove  the  hair,  give  comparatively  little 
increase  in  the  weight,  and  do  not  improve  the  elasticity. 
Although    the    depilatory    action    is    dependent    on    the 

•  concentration  of  hydroxyl  ions  in  the  solutions,  such  is 
not  the  case  with  the  'increase  of  weight  of  the  hide, 
and  the  elasticity  diminishes  as  the  depilatory  action 
increases.  Ammonia,  however,  differs  considerably  in 
its  action  from  sodium  hydroxide,  in  that,  even  in 
dilute  solution,  it  completely  removes  the  hair.  Taking 
each  alkali  separately,  the  "actual  amount  absorbed  by 
the  hide  is  proportional  to  the  concentration  of  the  solution, 
but  from  X/20  solutions  more  than  twice  as  much  lime 
is  absorbed  as  soda.  The  quantity  of  hide  substance 
going  into  solution  is  also  proportional  to  the  strength 
of  the  alkali  solution,  and  sodium  hydroxide  and  ammonia 
dissolve   about   twice   as   much   as  calcium   and   barium 

.hydroxides. — W.  P.  S. 

Tannery  effluents;    Biological  purification  of .     W. 

Eitner.     Gerber,    1906,    32,    199—200,  213—214,    and 

227—228. 
Although  the  effluents  from  tanning  and  leather  works 


vary  considerably  in  their  composition,  the  biologica 
treatment  will,  in  most  cases,  effect  their  purification,  li 
is  necessary,  should  free  acids  be  present,  to  treat  the 
effluent  with  precipitants  in  a  settling  tank  before  il 
passes  to  the  decomposition  tank  and  filters.  By  earefu 
construction  of  the  plant  and  good  supervision,  effluents 
mav  be  obtained  which  are  free  from  tannin,  colour 
turbidity,  and  odour,  and  which  develop  no  trace  o: 
odour  even  when  kept  in  closed  vessels  for  a  considerable 
period  of  time.  Effluents  containing  soluble  arsenica 
compounds  cannot  be  treated  bv  the  biological  process 

— W.  P.  s. 

English  Patent. 

Skins  and  furs  ;    Process  of  treating  [waterproofing'] . 

J.     Klugmann.     Eng.     Pat.     25,957,     1905.     XTTTC, 
see  col.  1,  this  page. 


XV.— MANURES,  &C. 

(Continued  from  page  822.) 

Soil ;  Phosphohumic  constituents  of  the .     J.  Dumont 

XXIV.,  page  871. 

English  Patent. 

Nitrogen   compositions  [Fertiliser]  ;    Production  of  

O.  F.  Carlson,  Stockholm.     Eng.  Pat.   15,445,  July  7 
1906.     Under  Int.  Conv.,  Feb.  28,  1906. 

The  nitrogen  product  (calcium  evanamide),  obtained 
by  passing  nitrogen  over  highly  heated,  calcium  carbide, 
is  stated  to  be  produced  at  a  lower  temperature  if 
addition  be  made  to  the  carbide  before  heating,  of  one 
or  more  fluorides  of  an  alkali  or  alkaline-earth,  with 
also,  if  desired,  a  sulphate  of  an  alkaline-earth  or  ol 
an  alkali.  The  addition  of  calcium  chloride  to  the 
carbide  to  be  heated,  as  previously  practised,  is  stated 
to  be  objectionable,  and  is  deprecated,  since  the  product 
is  liable  to  get  moist  when  stored,  becomes  thus  difficult 
to  spread  as  a  fertiliser,  and  is  especially  difficult  to 
pack.— E.  S. 

French  Patexts. 

"  Phospho-guano  "  ;    Manufacture  of  in  part  from 

bones.     E.  Guerif.     First  Addition,  dated  Feb.  2,  1906, 
to  Fr.  Pat.  355,374,  Feb.  11,  1905  (this  J.,  1905, 1182). 

The  process  described  in  the  main  patent  as  applied  to 
bones  (treatment  with  sulphuric  acid,  followed  by  mixing 
with  calcium  phosphate)  is  herein  extended  to  animal 
refuse,  entire  animals,  leather  cuttings,  skins,  feathers, 
night  soil,  &c. — E.  S. 

Septic  tank  effluents  ;  Method  for  the  distribution  of  — — 
for  fertilising  purposes.  C.Harper.  Fr.  Pat.  363,297, 
Feb.  15,  1906.     XVIILB.,  page  863. 


XVI.— SUGAR,  STARCH,  GUM,  &c 

(Continued  from  page  823.) 

Beetroots  ;    High  polarising   substances  in  .     K.   C. 

Neumann.      Z.  Zuckerind.  Bohmen,  1906,  30  [10,  11], 
536—545. 

It  has  been  frequently  asked  whether  the  high  dextro- 
rotatory polarisation  of  beetroot  juice  is  due  to  sugar 
only,  or  whether  such  constituents  as  raffinose  and  com- 
plicated polysaccharides  (dextrans)  are  present.  The 
question  usually  arises  when  the  output  of  sugar  in  the 
factory  does  not  correspond  with  what  would  be  expected 
from  the  polarisation  of  the  beet,  the  undetermined 
losses  appearing  abnormally  high.  The  past  season  in 
Bohemia  was  marked  by  beet  products  of  high  polarisation, 
so  that  in  a  factory  making  white  sugar  (cubes,  granulated, 
&c),  and  employing  a  saceharate  process  (separation), 
the  runnings  of  the  second  product  showed  not  only  a 
high  polarisation,  but,  as  compared  with  the  previous 
year,  which  was  a  normal  one,  a  large  quantity  of  raffinose 
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up  to  :t  per  cent.),  nr  other  substance  of  similar  character 
he  presence  of  which  was  indicated  by  inversion  Bi 
rom  different  districts  of  Bohemia  Bhowed  differenci 
isjtween  direct  pol  irisation  and  sug  n  is  determined  by  the 
large)  inversion  of  0-35  to  0-47  per  cent,  when  the  juice  of 
fully  ripe  beets  polarised  1 S'. '  to  22-3  per  cent.  The  analyses 
rried  out  so  as  to  obviate  errors  due  to  the  volume 
if  lead  precipitate  during  clarification,  or  quantity  of 
kcid  used  for  inversion.  The  cause  of  the  observed 
1  (Terences  is,  therefore,  scarcely  to  he  sought  in  the 
loalytical  procedure,  but  in  the  special  character  of  the 
>eetroots  during  the  campaign  1905-6. — L.  J.  de  \V. 

Starch    [in    Cereals];      Determination    of .       B. 

Gschwcndner.   XXIII..  page  870. 

fermentable    mutter    in    grain  ;    Determination    of . 

Boidin    and    Lavallee,    XXIII.,    page    870. 

English  Patents. 

Evaporators   for    sugar.     D.    Stewart    and    Co.,  and    T. 
Wishart,  Glasgow.     Eng.  Pat.  10,269,  Aug.  10,  1905. 


Claim  is  made  for  an  evaporator  fitted  with  an  entrain- 
ment  preventer,  which  consists  of  an  annular  or  approxi- 
mately annular  chamber.  AA1,  closed  at  top  and  bottom, 
fitted  in  the  dome  or  upper  end,  B1,  of  the  evaporator.  B, 
and  composed  of  cylindrical  outer  and  inner  shells,  of 
jwhich  the  outer  one.  A1,  has  a  segment  cut  out  of  it  at 
A*  (Fig.  2),  so  as  to  present  an  opening  at  A3,  between  the 
inner  and  outer  shells,  outside  a  plate,  A4,  which  joins  them, 
and  extends  tangentially  from  the  inner  shell  to  the  outer 
one.  On  the  inside  of  A4,  an  opening  is  made  at  A5  in 
the  inner  shell,  so  that  a  free  passage  is  formed  for  the 
vapour  from  the  evaporator  entering  the  annular  chamber 
round  the  inner  shell.  A.  and  passing  thence  through  the 
-.  A5,  upwards  through  an  outlet  formed  by  a 
continuation  of  the  inner  shell,  extending  into  the  outlet 
funnel,  B*,  at  the  top  of  the  evaporator.     The  upper  part 


'   of  the  entrainmenf   ohamber   is   formed   bj    n    plal 
m  oontacl  with  the  domed  top,  is1,  of  the  evapoi 
or  the  said  dome  ma]  jerve  as  the  top  plate  of  thi 
whose  bottom  or  lower  Bide  is  closed  by  s  plate,  <  '.  "f 

|i  J  formation,  having  one  or   more  draining  holi 

rod  the  lowest  edge.  The  path  "f  the  vapour  is 
indicated  by  arrows;  any  particles  of  liquor  oarried  bj 
the  vapour  are  caused  bj  centrifugal  force  to  strike  the 
outer  shell,  \l.  whence  they  descend  and  drop  through 
the  orifices,  e.— T.  H.  P. 

Sugar  juices;    Purification    of    .      C.   H.    Bertcls, 

Brussels.  Eng.  Pat.  17,564,  Aug.  30.  1905. 
Claim  is  made  for  a  process  for  the  purification  of  sugar 
IS  by  means  of  hydrofluosilicic  acid,  according  to 
which  the  sugar  juice  at  about  22°  B.  is  cooled,  and  the 
acid  solution  at  abouf  32  B.  is  added  in  the  requi  ite 
quantity,  whilst  the  liquid  is  stirred,  and  after  the  pre- 
cipitate has  funned  and  settled,  the  clear  liquid  is  decanted, 
whereby  a  liquid  is  obtained  which  is  easy  to  filter  ;  tin- 
neutralisation  of  the  liquid  is  also  rendered  possible, 
and  the  recovery  of  the  hydrofluosilicic  acid  is  easy. 
This  recovery  of  the  acid  from  the  alkali  fluosilicate 
formed  is  carried  out  by  adding  an  equivalent  quantity 
of  sulphuric  acid  and  for  every  14(1  parts  of  the  latter. 
35  parts  of  silica,  and  then  applying  heat  as  in  the  ordinary- 
process  for  the  manufacture  of  hydrofluosilicic  acid  ; 
the  alkalis  present  are  transformed  into  sulphates  which 
furnish  a  valuable  manure.  If  the  addition  of  silica  bo 
omitted  in  the  recovery  process,  hvdrofluoric  acid  is 
obtained.— T.  H.  P. 

Sugar  ;  Mechanical  "blueing"  apparatus  for  use  in  the 
treatment  of  — — .  R.  Konig.  Brussels.  Eng.  Pat. 
22.435.  Nov.  2,  1905. 
The  apparatus  consists  of  a  closed  tank  of  given  capacity, 
having  a  vertical  central  pipe,  the  upper  end  of  which 
is  closed  bv  a  ball-valve.  At  the  bottom  of  the  tank  are 
two  openings,  one  under  and  in  connection  with  the 
central  tube,  and  the  other  a  short  distance  from  it. 
These  openings  lead  to  a  three-way  cock,  by  turning 
which  the  tank  may  be  filled  with  steam  ;  on  again 
turning  the  cock,  the  steam  is  directed  through  a  pipe  to 
a  tangential  distributor  containing  the  sugar  to  be  treated  ; 
the  steam  supply  being  cut  off  from  the  tank,  condensation 
takes  place,  and  a  supply  of  "  blueing  liquid  "  is  drawn  into 
the  tank.  On  once  again  turning  the  cock,  steam  is 
admitted  up  the  central  pipe  of  the  tank,  and  its  contents 
forced  out  into  the  distributor. — \V.  P.  S. 

Sugar  and  similar  materials;    Centrifugal    machines   for 

clarifying    and    washing .       C.    Schiller.    Greven- 

broich,  Germany.  Eng.  Pat.  10.278,  May  2,  1906. 
In  the  centrifugal  machine  described,  there  is  arranged  a 
series  of  moulds  and  clarifying  chambers,  the  latter  being 
pivoted  bv  means  of  links  to  a  frame  in  such  a  manner 
that,  by  moving  the  frame,  the  chambers  may  be  pressed 
against  or  moved  away  from  the  moulds.  The  clarifying 
or  washing  liquid  is  supplied  from  a  tank,  arranged  on  the 
frame,  to  the  chambers,  and,  as  the  lower  portions  are- 
narrow,  no  accumulation  of  the  liquids  can  take  place 
at  the  said  lower  parts.  In  this  way  the  layers  of  the 
material  contained  in  the  moulds  are  subjected  to  a 
uniform  clarifying  or  washing. — \V.  P.  S. 

French  Patents. 

Liquids  [Sugar  solutions,   <fec]  ;    Evaporation,  concentra- 
tion, distillation,  and  drying  of .     A.  Montupet  and 

L.  Jannin.     First  Addition,  dated  Feb.  7.  1906,  to  Fr. 
Pat.  339.177,  Xov.  21.  1903.     I.,  page  S40. 

Dextrin  ;     Process    and    apparatus   for   adding   moisture 

to  .     YV.  H.  Vhland,  G.m.b.H.     Fr.  Pat.  363,023, 

Feb.  26,  1906. 
The  dry  dextrin  falls  down  a  vertical  tower,  the  sides  of 
which    are    fitted    with    inclined    plates.     In    its    zig-zag 
course  down  the  tower,  the  dextrin  encounters  a  current 
of  moist  air  introduced  at  the  bottom  of  the  tower.— W.P.S. 
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XVII.-BREWING,  WINES,  SPIRITS,  &C. 

{Continued  from  page  S24.) 

Beer  yeast  ;    Comparative  studies  on  three  species  of  top- 
fermentation  .     P.  Regensburger.      Z.  ges.  Brauw., 

1906,  29,  430—433  and  440—442. 

The  author  has  submitted  three  races  of  top-fermentation 
beer  yeasts  to  a  close  botanical  study  similar  to  that  made 
by  Will  on  four  races  of  bottom  yeasts  (this  J.,  1904,'450). 
To  a  certain  extent  the  microscopic  form  of  the  cells 
■served  to  differentiate  one  race  from  another,  but  there 
was  no  specific  difference  between  the  cells  of  these  yeasts 
and  those  of  the  bottom  yeasts.  Differences  were  recorded 
as  regards  the  resistance  of  these  three  races  to  high 
temperatures,  the  time  required  to  start  fermentation, 
the  character  of  the  yeasty  head,  the  intensity  of  spore 
formation,  and  the  time  elapsing  before  spores  were 
formed  in  relation  to  variations  in  the  temperature.  As 
regards  film  formation,  the  fundamental  observations 
recorded  by  Will  for  the  bottom-fermentation  yeasts,  hold 
good  for  the  top-fermentation  yeasts.  As  a  rule,  the  long 
chains  of  sausage-shaped  cells  belonging  to  the  first  genera- 
tion of  film  cells  were  far  more  numerous  in  these  top- 
fermentation  yeasts  than  in  Will's  bottom  yeasts,  and 
the  production  of  films  was  more  intense.  One  of  these 
yeasts  was  distinguished  by  its  very  slight  tendency  to 
form  a  yeast  ring.  The  films  on  old  cultures  were 
mostly  composed  of  resting  cells  [chlamydospores] 
differing  from  those  of  bottom  yeasts  only  in  their  relative 
poverty  in  glycogen.  The  colonies  developed  from  single 
cells  on  solid  media  belonged  to  the  irregular  types 
(Will's  types  2  and  3).  which  are  rarely  observed  in  bottom 
yeasts,  most  of  which  develop  according  to  the  regular 
type  1  (mulberry  type).  With  large  sowings,  the 
yeasts  showed  differences  amongst  themselves  as  regards 
the  appearance  of  the  colonies  and  the  formation  of 
streamers.  The  old  colonies  also  differed  in  the  time 
of  formation  as  well  as  in  the  proportions  of  the  con- 
stituent cells  of  the  later  generations.  The  chief  difference 
between  colonies  from  large  sowings  of  these  top  yeasts 
and  Will's  bottom  yeasts,  was  the  relativelv  early  appear- 
ance of  resting  cells  amongst  the  delicate,  elongated  cells 
of  the  streamers,  and  the  production  of  cells  of  the  second 
generation  from  these  resting  cells.  In  the  case  of  bottom 
yeast,  Will  never  observed  these  cells  amongst  the 
streamers;  he  only  observed  them  on  the  surface  of  the 
central   portion  of  the  colonies. 

The  author  concludes  that  different  races  exist  amongst 
the  top-fermentation  beer  yeasts  just  as  much  as  amongst 
the  bottom  beer  yeasts,  and  that  these  races  are  capable 
•of  being  differentiated  by  careful  observations  of  their 
morphology  and  modes  of  development  under  various 
conditions,  as  well  as  by  their  physiological  properties. 
'The  analogy  between  the  life-history  of  the  top  yeasts 
and  that  of  the  bottom  yeasts  is  complete.  The  only 
differences  between  the  two  classes  are  the  greater  rapiditv 
and  intensity  of  growth,  budding,  spore  formation,  and 
film  development  shown  by  the  top  yeasts  as  a  rule. 
In  addition,  the  spar-like  growth  of  the  budding  chains, 
which  also  shows  itself  in  the  form  of  the  colonies  from 
single  cells  on  solid  media,  and  the  non-secretion  of  the 
-enzyme  melibiase,  are,  with  few  exceptions,  characteristic 
of  the  top-fermentation  races. — J.  F.  B. 

Yeast  ;  Plasmolysis  and  turgor-regulation  of .     X.  H. 

Swellengrebel.  Centralbl.  Bakt.  Abth.  2,  1905.  14, 
374—388  and  481—492.  Woch.  f.  Brau.,  1906,  23, 
300—302. 

When  yeast  is  subjected  to  the  osmotic  pressure  of  a 
highly  concentrated  solution,  the  cells  undergo  plasmolysis. 
Very  pronounced  plasmolysis  promptly  occurs  when  the 
yeast  is  placed  in  undiluted  glycerol.  The  behaviour  of 
the  protoplasm  under  these  circumstances  is  variable  ; 
sometimes  it  shrinks  entirely  away  from  the  cell-wall  ; 
at  other  times  it  remains  attached  thereto  tat  various 
points  ;  the  vacuole  becomes  flattened  and  sometimes 
divided.  With  less  concentrated  solutions  the  effects  are 
less  marked,  and  a  diminishing  range  of  effects  is  observed 
as  the  concentration  is  lowered,  until  a  minimum  limit 


of    concentration    is    reached    at    which    no    plasmolysi 
occurs.     With  dilute  solutions  of  glycerol  this  minimui 
limit  of  concentration  cannot  be  accurately  determine 
in  the  case  of  old  cells,  but  in  young  cells,  with  buds  stil 
adhering,  an  indication  of  incipient  plasmolysis  is  affordc 
by  the  appearance  of  a  narrow  zone  of  separation  on  eithe 
side  of  the  dividing  wall   between   the   mother  and  thi 
daughter  protoplasms.  Yeast  is  sensitive  to  sudden  change 
in  the  osmotic  pressure.     If  yeast  be  grown  in  a  highl 
concentrated  medium,  and  then  be  brought  suddenly  int 
water,    many   of   the   cells    burst,    whilst   others   develo 
elongated    swellings    with    extremely    thin    walls.     Th 
plasma   extruded    by  the    burst   cells,    brings  about  thi 
agglutination    of   the   others.      When  the  cells  are  kille- 
liv  plasmolysis.  the  vacuole  retains  its  vitality  for  a  longe 
period  than  any  other  portion  of  the  cell-contents.     Th  | 
minimum   limit   of  pressure  required   to   produce   visibl 
plasmolysis     is     taken    as    a    measure    of     the    turgo 
pressure  of  the  yeast  ;    it  is  the  resultant  of  the  osmoti 
pressure,  the  distension  pressure  of  the  plasma,  and  th 
surface  tension.     In  the  case  of  a  young  culture  of  yeas 
in  Fischer's  solution,  the  turgor  pressure  was  equivalen 
to  that  of  a  solution  of  0-24  grm.-mol.  of  sodium  chlorid 
per  litre,  =  8-4  atmospheres  ;  that  of  pressed  yeast  straigh 
from  the  factory  was  0-4  grm.-mol.  of  sodium  chloride,  = 
14  atmospheres  ;    and  that  of  yeast  grown  in  grape-mus^ 
was  0-6  grm.-mol.  of  sodium  chloride,  =  21  atmospheres 
The  yeast  responds  to  changes  in    its    surroundings    b;j 
changes   in  its    turgor    pressure,  but   on   the   whole   it   i 
not  so  sensitive  as  the  mould  fungi  are.    Temperature  ani; 
aeration      are      without     effect.       The      turgor      varie 
according  to  the  nature  of  the  carbonaceous  and  nitro- 
genous nutrients  supplied  to  the  yeast  ;    the  transferenc 
of  yeast  from  a  nutrient  medium  to  a  non-nutrient  niediun 
of  the  same  osmotic  pressure  causes  a  considerable  fal 
in     its     turgor     pressure.       Substances     vary     in    thei: 
plasmolytic  effects  according  to  whether  they  penetrati 
the  cell  wall  or  not.     A  substance  is  described  as  "  non 
intrameate,"    i.e.,    non-penetrating,    if    it    cause    visibli 
plasmolysis  at  concentrations  isosmotic  with  0-25 — 0*3! 
grm.-mol.  of  sodium  chloride  per  litre.      Non-intrameatt 
substances  exert  their  full  osmotic  pressure  on  the  yeast 
but   in    the    case    of   partially     intrameate     substance: 
the  osmotic  pressure  is  partly  balanced  by  the  penetratior 
of  the  dissolved  substance  through  the  membrane  ;    sucl 
substances  require  higher  concentrations  for  plasmolysis 
Most  of  the  salts  of  the  alkali  metals  are  non-intrameatc 
the    sugars    are    intrameate  ;     ethyl    alcohol    penetrate.- 
easily,  glycerol  with  difficulty,  and  mannitol   not  at  all 
chloral  hydrate  is  non-intrameate. 

Yeast  may  be  cultivated  in  solutions  of  increasing  osmotii 
pressures  up  to  2*5  grm.-mols.  of  sodium  chloride  per  litre. 

Cultivation  of  the  yeast  in  solutions  of  high  osmotic 
pressure  induces  a  corresponding  rise  in  the  turgor 
pressure  ;  yeast  can  be  grown  in  a  60  per  cent,  solution 
of  cane  sugar  as  soon  as  its  turgor  pressure  has  regu- 
lated itself  to  the  high  concentration.  Conversely  the 
turgor  pressure  is  lowered  by  transference  from  a 
concentrated  medium  to  a  dilute  one,  provided  the  change 
is  not  so  sudden  as  to  burst  the  cells. — J.  F.  B. 


Yeast;    Behaviour  of  butyric  and  allied  acids  in  /'"    MO 

of .     T.   Bokornv.     Allgem.    Brauer.-   u.   Hopfen.- 

Zeit.,   1906  ;    Z.  Spiri'tusind.,  1906,  29,  292. 

Ten  arms,  of  yeast  are  killed  by  between  0-0:5  and  0-1  grm. 
of  normal  butyric  acid,  though  a  0-05  per  cent,  solution  of 
the  acid  does  not  prevent  reproduction.  Lactic  acid  of 
2  per  cent,  strength  will  stop  reproduction.  In  the  case 
of  isovaleric  acid,  0-2  grm.  does  not  kill  10  grms.  of 
pressed  yeast ;  the  lethal  dose  is  in  excess  of  this  figure. 
The  lethal  dose  of  normal  valeric  acid  for  10  grms.  of 
pressed  yeast  is  between  0-25  and  0-5  grm.,  but  nearer 
the  former,  a  strength  of  0-1  per  cent,  being  sufficient 
if  the  quantity  be  large  enough.  For  the  same  weight  of 
yeast.  0-25  grin,  of  caproic  acid  is  insufficient  to  produce 
fatal  results ;  isocaproic  acid  is  still  less  poisonous. 
The  author  also  finds  that  the  ortho  compounds  of  the 
nitrotoluenes  and  nitrobenzaldehydes  arc  more  poisonous 
to  vegetable  and  animal  cells  than  the  para  compounds, 
the  converse  being  the  case  with  the  toluidines. — C.  S. 


tpt.  15.  1908] 


O.   XVH.— BREW  INC.    WINKS,   SPIRITS,   ic. 


tiled    .      Haclerial    fiora   of- .      /.    /' 

V.    Kiihrinanii.        l>ntralbl.    Uukt.  Alith.   2, 
1906,  16.  309;    '/..  ges.   Bran.,   1906,  29.    160. 

'ttudomoHa**    run  >\ui    at    22     ('.    on    neutral 

eitrient    gelatin,   agar-agar,    boiled   egg   albumin,    i 
latrient  broth,  i>r  peptone  water,  forma  motili 

i  tendenev  to  unite  to  form  chains".      \  tuft  ol   I     6 
adulating    llagcllao    is    present    on    one    pole  of   the  cell. 
-1    C.  is  the  optimum  temperature,  growth  pro- 
ii    C,  an. I  a  thin  tiln\  is  formed  on  agar-agar  at 
In  neutral  broth,  a  greyish-white  skin  is  formed, 
■ether  with   general  haze  and  a   whitish  sediment,   the 
jraduallv   turning   pah'  yellow.     Growth    pr< 
ir  lines,  though  less  decidedly,  in  peptone 
'    At  higher  temperatures,  long  rods,  uniting  to  long  til  i 
•ants     are    formed.     The    optimum    alkalinity    for    the 
i  in  broth  is  equivalent  to  a  ..intent  of  1  percent. 
t  .V   l  sodium  hydroxide  solution.     The  smallest  ti 
■etic   and    prevents   all   growth.      No   gas   is   liberated    in 
i.-.-h.inne  bi  sugar);   no  indole  can  be  di 

|>  cultures  in  peptone  water  or  broth.      The  organism  is 
1  iculutively     anaerobic.     Growth     occurs     in     Mayer's 
uneral  nutrient  solution  II.,  with  special  sources  of  carbon 
lad    nitrogen.     <  in    agar-agar    the   organism    will    stand 
to  tin    C.  for  an  hour.  1A  hours  being  necessary  for 
;  tenhsation.  but  half  an  hour  is  sufficient  in  beer  containing 
— ."i  per  cent,  (bj   vol.)  of  alcohol.     In  nutrient  broth  the 
Iddition  of  1  per  cent,  of  ethyl  alcohol  prevents  growth. 
I  Tie  bacterium  grows  badly  in  sterilised  beer,  and  produces 
| light    haze.      In    mineral    nutrient    solution    containing 
per  cent,  of  ammonium  chloride,  t he  short  rods 

nd  generally  unite  in  pairs,  one  member  develop- 

ir-shaped  terminal  enlargement.     The  chain 

t  laterally  a  number  of  small  warty  excrescences, 

!  welling  up  into  globular  bubbles  that  undergo  constric- 

lion.      These  growths,  when  transferred  to  fresh  nutrient 

Jution.  develop  lone,  large,  and  also  very  small,  short. 

ells.     Large  and  small  globules  are  also  found, 

■  by  sule.  with  a  tine  connecting  filament  between 

hem.  analogous  to  the  formation  of  zygospores  in  higher 

angi. — C.  S. 

lettic   ferment  :     Composition    of   an .     E.    Aliaire. 

Compt.  rend.,  1906,  143.  176—178 
"he  bacteria   were  collected   from   the   surface  of  about 
000  litres  of  liquid,   which  had  been   fermented   with  a 
ethnically   pure  culture,   washed  with  water  and  alcohol, 
nd    dried  ;     only    about    5    grms.    were    obtained.      The 
iJcohol  extracted  1-56  per  cent,  of  fatty  matter  from  the 
•uteris  ;    this  was  composed,  to  the  extent  of  from  50 — 00 
«r  cent,  of  lecithin.     The  product  free  from  fat  gave  6-9 
l*r  cent,   of  nitrogen  and  5-9  per  cent,  of  ash.  which  eon- 
chiefly    of    phosphoric    acid,    potassium,    calcium. 
im,  sodium,  and  iron  oxides,  and  also  contained 
ent.  of  copper  and  some  silica.     The  author  con- 
it  the  high  proportion  of  copper  and  iron  present, 
that  these  metals  play  an  important  part  in  the 
henomeua  of  acetiticatiou. — E.  F.  A. 


entailable    mailer    in    grain  : 
Boidin  and  de  Lavallee. 


/'•/•  -initiation    of 
XXI II.,  page  870. 


7  nit  juicts:   Determination  of  malic  acid  and  other  fixed 
acids  in  .     YV.   Mestrezat.     XXIII.,  page  S70. 

jl/coAoJ production  in  France.   Times,  Aug.  17,  190(3.    [T.R.] 

lODOBDISC  to  statistics  published  in  the  "  Journal  des 
>ebats."  there  were  2-1,038  "  professional  "  distillers  and 
private  distillers  in  France  in  1905.  The  total 
•roduction  of  alcohol,  which  was  2,181.362  hectolitres 
ibout  4S  million  galls.)  in  1VI04,  rose  to  2,530,116  hecto- 
tres  (about  5.H  million  galls.)  in  1905,  an  increase  of 
4S.754  hectolitres. 

English  Patents. 

•'eer,    and    oth-:r    liquids  ;     Apparatus    for    chilling    and 

carbonating .     E.  A.  Attack,  The  Farringdon  Works, 

and  H.  Pontifex  and  Sons.  Ltd.,  all  of  Loudon.     En_*. 
Pat.  17.622,  Aug.  31,  1905. 
BE  apparatus  consists  of  an  open  brine  tank  provided 


with  a  refrigerating  coil  ;   in  tin-  tank  i-  placed 

■  I  cylinder   the  end,  of  m1u.Ii  are  preferably  ooneave, 
and  the  nidea  corrugated  horizontally.     The  closed  vessel 
liarged  with  carbon  dioxide, and  the  beer  then  passed  in 
at  the  top  through  a  apraj  ing  device,  no  thai  it  Rows  down 
the  oorrugated  aides  of  thi  When  the  beet    has 

filled  the  '•  the  operation  of  drawing 

it  oil  is  commenced  :    tins  is  done  by  means  of  a  pipe  ■'' 
the    bottom    ol     the    i  ylinder,    by    which    tl 

•  to  the  filter  and  bottling  apparatus.  Carbon 
dioxide  tuaj  be  pumped  into  the  bottom  of  the  closed 
vessel  to  obtain  s  hi  jhet   :ail  onal .  m  W,  P.  8. 

filtering  and    icashin  I   l>r 

use  in  brewing.      \.  Jacobs,  Brussels,  and  L.  Deseni 
Lille,     Eng.   Pat,    19,730,  Sept.  29,   1905. 
Claim  is  made  fox  an  improved    ipparatus  for  lilt 
w..rts  an.l  extraction  of  mash  residues  for  brewer}   pur- 
poses, in  which  the  bottom  of  the  apparatus  is  provided 
with  channels   serving   l»>th   for   running   off   the 
and  for  the  introduction  of  the  washing  water  thn 
the  filter  plate,  covered  with  filter-cloths  into  the  i 
residues,  and  in  which  a  Bpace,  provided  above  the  filter- 
pi  it.-,  serves  as  the  mixing  chamber  in  which  the  residues 
and   the    washing   water   are   intimately    mixed,    for   the 
purpose  of  securing  the  complete  exhaustion  of  the  said 
residues.— T.  H.  P. 

llreicing  ;    ProceiS  of .      EL   C    Lee,    London.      1 

Pat.  26.274.  Dec.  16,  1905 
Cnmai.tf.i)  grain,  previously  gelatinised,  is  treated  in  a 
separate  vessel,  and  at  a  higher  temperature  than  the 
initial  mash  heat,  with  a  portion  of  the  wort  obtained  by 
mashing  malt.  Both  the  grain  and  the  malt  are  ti 
preferably  in  a  finely-ground  condition.  The  two  worts, 
after  being  drawn  off,  can  then  be  treated  separately  with 
hops  in  the  ordinary  manner,  or  may  be  mixed  together 
in  any  desired  proportion  for  such  treatment.  The  tna-h 
tun  and  the  grain  vessel  are  provided  with  the  usual 
agitating,  heating,  and  cooling  arrangements. — YV.  P.  S. 

Carbohydrates  in  general  ;    Process  of  treating  [Rendering 

soluble] principally    for    grain    distillation.     A. 

Boidin,  Seclin,  France.  Eng.  Pat.  16,589,  Aug.  15.  1905 
Is  order  to  remove  alkali  and  magnesium  phosphates, 
which  have  a  retarding  action  on  the  solution  of  the  starch, 
and  thus  to  facilitate  the  boiling  and  solution  of  carbo- 
hydrates, chiefly  in  the  distillation  of  grain,  the  obstructing 
phosphates  are  removed  by  washing  or  treatment  with 
alkali  or  with  salts  of  the  heavy  metals.  The  grain  may 
also  be  treated  by  the  addition  of  a  quantity  of  mineral 
or  organic  acid  not  more  than  sufficient  to  convert  the 
major  part  of  the  phosphates  into  the  condition  of  mono- 
basic phosphates.  The  solutions  thus  obtained  contain 
only  soluble  starch  and  traces  of  glucose,  the  object 
being  to  manufacture  soluble  starch  in  a  favourable 
condition  for  diastatic  saccharitieation.  It  is  stated 
that  the  final  process  of  boiling  (the  process  following 
that  of  removing  the  phosphates.  &c),  now  only  needs 
to  continue  from  three-quarters  of  an  hour  to  an  hour. 

— W.  P.  S. 

United  States  Patent. 

Malt  house  and  apparatus.     YV.  P.  Rice,  Chicago.     D.S. 

Pat.  826,886.  July  24.  1906. 
Seb  Eng.  Pat.  14.103  of  1905  :  this  J.,  1905,  1318.— T.  F.  B. 

French  Patent. 

Brandy  from  Algerian  grapes  ;   Process  for  making . 

E.  A.  Barbet.  Fr.  Pat.  361,428,  May  1.  1905. 
The  juice  obtained  from  the  grapes  is  saturated  with 
chalk,  and  then  heated  to  a  temperature  of  65s  to  7 
in  order  to  coagulate  the  albuminous  matters  present. 
A  little  ox-blood  and  milk  of  lime  may  also  be  added  to 
ensure  complete  clarification,  and  the  solution  is  then 
filtered.  If  the  juice  be  sliehtly  alkaline  it  is  neutralised 
bv  the  addition  of  phosphoric  acid  before  filtering.  Any 
excess  of  lime  is  thus  precipitated.     The  clear  juice  is  now 


S62 


Cl.  XVIII.— FOODS  ;  SANITATION ;  WATER  PURIFICATION  &  DISINFECTANTS.      [Sept.  15,  1906.' 


concentrated,  in  vacuo,  to  a  syrup  of  about  30°  to  35°  B. 
This  is  filtered  through  a  mechanical  filter  and  then 
through  animal  charcoal.  It  is  then  run  into  casks  for 
exportation,  or  for  brandy  production. — W.  P.  S. 


XVIIL— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  front  page  825.) 

(.4.)— FOODS. 

Sodium    sulphite    recoverable    from    food    products ;     The 

amount  of  as  a  basis  for  the  determination  of  the 

amount  originally   present.     C.    D.    Hollev.     J.    Amer. 
Chem.  Soc,  1906,  28,  993—997. 

The  results  of  a  number  of  experiments  are  given,  in 
which  known  amounts  of  sodium  sulphite  were  added  to 
meats,  and  the  quantity  of  sulphurous  acid  recoverable 
determined  after  allowing  the  meats  to  stand  for  varying 
lengths  of  time.  When  the  treated  meat  has  stood  for  36 
hours,  this  quantity  is  shown  to  be  approximately  one- 
fourth  of  the  amount  added  originally.  From  the  results 
of  analyses  of  sausage  meats,  &c,  bought  at  butchers' 
shops,  it  is  seen  that  the  amount  of  sulphites  mixed  with 
meats  to  preserve  them  is  much  larger  than  is  generally 
supposed.  One  sample  yielded  0-361  per  cent,  of  sodium 
sulphite  (calculated  from  the  sulphurous  acid  obtained), 
showing  that  about  1-44  per  cent,  had  been  added  origin- 
ally. The  amount  of  unoxidised  sulphite  remaining  in  fried 
meats  (sausages)  is  also  about  one-fourth  of  the  quantity 
added.  In  the  case  of  dried  fruits  which  have  been 
bleached  with  sulphurous  acid,  free  or  combined,  the 
amount  remaining  unoxidised  in  the  fruit  is  large,  averag- 
ing 0-124  per  cent,  in  14  samples  examined.  From  one 
sample  as  much  as  0-226  per  cent,  was  recovered,  cal- 
culated  as   sodium   sulphite. — W.  P.  S. 

Butter  ;    The  Polenske  method  for  the  detection  of  cocoanut 

oil  in .     S.  Rideal  and  H.  6.  Harrison.     XXIII., 

page  870. 

English  Patents. 

Food  ;  Sterilisation  of  articles  of  — - — .     C.  C.  L.  G.  Budde, 
Copenhagen.     Eng.  Pat.   15,304,  July  25,   1905. 

The  process  consists  in  adding  hydrogen  peroxide  with 
hydroxylamine,  or  hydrazine,  to  the  food  to  be  preserved, 
the  quantity  of  hydrogen  peroxide  added  being  in  excess 
of  that  required  to  decompose  the  hydroxylamine.  An 
example  is  given  in  the  case  of  milk  : — 0-15  grm.  of 
hydrazine  hydrate  and  1-35  grms.  of  hydrogen  peroxide 
are  added  to  each  litre  of  milk  to  be  sterilised.  The  milk 
is  then  heated  to  from  50°  to  55°  C.  for  about  three  hours, 
"  when  it  will  be  found  to  be  completely  sterile."  By 
using  larger  quantities  of  the  preservatives,  the  heating 
may  be  omitted. — W.  P.  S. 

Drying  foodstuffs  of  vegetable  origin  ;    Process  for  ■ . 

F.  Ziindel-Donati,  Schirmensee,  Switzerland.     Eng.  Pat. 
15,597,  July  29,  1905. 

See  Fr.  Pat.  356,335  of  1905  ;  this  J.,  1905,  1319.— T.  F.  B. 

United  States  Patent. 

Food  products  and  method  >>}  making  the  same  ;    Vegetable 

and  other .     J.  E.  Bloom,  New  York.     U.S.   Pat. 

825,888,  July  17,   1906. 

The  food  is  prepared  from  seed  meals,  such  as  cornmcal, 
by  adding  to  the  same  such  proportions  of  olein,  palmitin, 
and  stearin  as  will  cause  the  fatty  content  of  the  product 
to  have  the  approximate  composiiion  of  human  fat. 
(See  also  U.S.  Pats.  782,820  and  782,821  of  1905  ;  this  J., 
1905,  341.)— W.  P.  S. 


French  Patent. 

Animal  tissues  or  mixtures  thereof  with  other  substance. 

Process    of    preserving ,    and    products    obtain] 

thereby.  J.  R.  Hatmaker.  Fr.  Pat.  363,679,  Ft 
28,   1906. 

See  Eng.  Pat.  4351  of  1905  ;   this  J.,  1906,  332.— T.  F.  ! 

(J5.)— SANITATION  ;   WATER  PURIFICATION.  , 
English  Patents. 

Water  ;    Apparatus   for   purifying by   distillatit 

W.  Clark,  London.  From  The  American  Water  Pu 
fving  Co.,  Philadelphia.  Eng.  Pat.  16,177a,  Aug. 
1905. 

See  Ft.  Pat.  356,762  of  1905  ;  this  J.,  1905, 1319.— T.  F. 

Water,  or  other  liquids  ;    Apparatus  for  purifying  — , 
E.   Stephenson,   London.     Eng.   Pat.   25,016,   Dec. 
1905. 
Upon  the  spindle  of  the  hydraulic  measurer,  described 
Eng.  Pat.  3731   of  1886,  a  toothed  wheel  is  secured  ai 
gears  into  another  toothed  wheel  fixed  to  the  spindle  | 
the  concave  quadrant,  described  in  Eng.  Pat.   13,069  I 
1901.     To  some   convenient   part  of  the   apparatus  U 
brackets  are  fixed,  carrying  screw  bolts,  by  the  setting 
which  the  supply  of  the  quantity  of  the  reagent  to  t ; 
water  can  be  regulated  as  required. — W.  P.  S. 

United  States  Patents. 

Water;    Process  of  purifying .     A.  Brown,  Lorai 

Ohio,  Assignor  to  American  Wire  Co.,  New  Jerse 
U.S.  Pat.  825,637,  July  10,  1906. 

Ferrous  sulphate,  copper  sulphate,  and  calcium  hydroxit 
are  added  to  the  water,  and  the  precipitate  formed  allowi 
to  settle,  a  germicidal  layer  being  thus  produced  throuj 
which  the  water  is  filtered.  The  amount  of  copp 
sulphate  added  is  relatively  small. — W.  P.  S. 

Sewage  ;    Clearing  vat  for  .     B.   Schmidt,   Dresde 

Germany.     U.S.   Pat.   828,515,   Aug.    14,    1906. 
See  Eng.  Pat,  24,402  of  1905  ;  this  J.,  1906,  231.— T.  F.  '.' 

French  Patents. 

Water  ;  Process  for  the  purification  of .     G.  Lambei 

Fr.   Pat.   361,435,  May  3,   1905. 

The  water  is  treated  with  potassium  permanganate,  ari 
then  with  a  quantity  of  manganese  sulphate  sufficient  I 
decompose  the  excess  of  permanganate.  The  precipitatic 
is  rendered  more  complete  and  is  hastened  by  the  subs 
quent  addition  of  a  small  quantity  of  sodium  carbonat 
After  settling,  the  water  may  be  either  decanted  or  filter* 
from  the  precipitate. — W.  P.  S. 

Water,  sewage,  dc.  ;  Apparatus  for  the  purification  of 

H.  Riensch.  Second  Addition,  dated  Jan.  23,  190i 
to  Fr.  Pat.  314,450,  Sept.  24,  1901.  (See  this  J.,  190: 
1064.) 
Means  are  provided  by  which  the  sedimentary  matter 
separated  from  the  water  by  the  apparatus  described  : 
the  original  patent,  are  carried  off  by  lateral  conduit 
whilst  the  floating  substances  are  removed  from  th 
revolving  plate  by  means  of  brushes  which  work  aut< 
matically.  —  W.  P.  S. 

Water  ;    Process  and  plant  for  the  purification  of  

Grondel  Freres.     Fr.  Pat.  363,073,  Feb.  8,  1906.     Unde 
Int.  Conv.,  Dec.  9,  1905. 

The  water  to  be  purified  is  led  into  a  conduit  where  it  i 
mixed  with  chemical  reagents,  such  as  lime,  sodiur 
carbonate,  and  aluminium  sulphate,  solutions  of  whic 
are  contained  in  tanks  placed  above  the  conduit 
The  treated  water  then  passes  into  a  second  condui 
extending  across  the  top  of  a  series  of  cemente' 
settling  tanks ;  over  each  tank  is  an  opening  i) 
the    conduit    which    allows    the    water     to     fall     int 
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.  meal    j >i  j ■<■   reaching    to    the    bottom    of    the    tnnk, 
provided     with     perforated     radiating    arras 

•r,  as  it  falls  down  tin'  vertical  pipe,  carries  with  it  a 
frt.ini  volume  of  Mir.  which  aids  in  stirring  up  .1  qu  in 
of  mud  at  the  hot  tom  of  t  he  tank,  resulting  from  a  pre\  ious 
treatment  of  a  tankful  of  water.  The  openings  leading 
to  th.-  vertical  tubes  are  provided  with  valves.  When 
a -illation  has  taken  place,  the  water  is  decanted 
from  the  t.ink>  by  means  of  floating  pipes  which  collect 
the  water  at  the  surface,  and  carry  it  olT  through  the 
bottom  of  the  tanks.  The  reagent  tanks  are  pi 
with  water  and  steam  supplies,  and  an  arrangement  of 
travelling  buckets  allows  the  sediment  to  be  removed 
from  the  tanks  when  required. — W.  P.  S. 

f^fiumts  ;    Method  for  the  distribution  of  septic  tnnk  ■ 

for  fertilising  purposes.  C.Harper.  Fr.  Pat.  363,297, 
Feb.  15,  1906. 
The  effluent  from  the  septic  tank  is  led  into  a  covered 
chamber  and  (lows,  or  is  pumped,  thence  into  ordinary 
drain  pipes  set  in  cultivated  ground  at  a  convenient  depth 
below  the  surface,  so  that  the  effluent  at  once  conies  into' 
proximity  with  the  roots  of  plants  growing  on  the  ground. 
If  needed,  a  disinfecting  tank  may  be  placed  between 
the  septic  tank  and  the  closed  chamber. — \Y.  P.  S. 

(C.)— DISINFECTANTS. 

English  Patent. 

Bacteria  in  the  blood  and  tissues  ;    Apparatus  for  destroy- 
ing   .  by  the  influence  of  carbon  monoxide.     B.   11. 

Thwaite,  London.  Eng.  Pat.  18,492,  Sept.  13.  1905. 
To  destroy  tubercule  bacilli  and  other  organisms  in  the 
blood,  the  patient  is  treated  with  an  atmosphere  containing 
•  about  04  per  cent,  by  volume  of  carbon  monoxide,  the 
treatment  being  regulated  so  as  to  be  well  within  the  safety 
limit.  The  carbon  monoxide  generator  consists  of  a 
lined  metallic  furnace,  in  which  a  column  of  anthracite 
coal  or  charcoal  is  maintained  at  a  certain  height,  and 
means  for  forcing  or  drawing  a  regulated  quantity  of  air 
through  the  same.  The  gas  issuing  from  the  furnace  is 
I  lirough  filters  and  a  cooling  apparatus,  and  is  then 
collected  in  a  balanced  gas-holder.  Part  of  the  air-supply 
is  directed  into  a  second  holder,  and  both  the  volume  of 
air  admitted  to  the  furnace  and  that  leaving  the 
holder  are  regulated  by  valves  actuated  by  the  rising 
of  the  carbon  monoxide  gas-holder.  The  air  leaving  the 
second  gas-holder  is  mixed  with  a  portion  of  the  carbon 
monoxide,  and  the  mixed  gases  are  conducted  to  a  chamber 
from  which  they  are  drawn  off  for  use.  Finely-divided 
carbon,  produced  by  the  incomplete  combustion  of  a 
hydrocarbon  gas.  may  be  introduced  into  the  mixture 
of  carbon  monoxide  and  air. — W.  P.  S. 

French  Patent. 


[from    petroleum"],  and  method 

C.  Trocquenet.      Fr.  Pat.  362,990, 


Antiseptic  ;    A    new 
of  making  the  same. 
Feb.  5,  1906. 

Fossu.  shells  are  heated  to  redness,  then  mixed  with  a 
specially  prepared  petroleum  oil.  and  the  mixture  distilled 
at  a  high  temperature.  The  distillate  forms  the  anti- 
septic claimed.  The  above-mentioned  petroleum  oil  is 
obtained  by  emulsifying  6  litres  of  liquid  paraffin  with 
1  lure  of  water  containing  from  60  to  SO  grins,  of  potassium 
chloride,  calcium  phosphate,  and  calcium  malate.  The 
emulsion  is  heated,  strained  through  metallic  gauze  while 
boiling,  and  finally  filtered. — W.  P.  S. 

XIX.— PAPER,  PASTEBOARD,   &c. 

(Continued  from  page  825.) 

Fibres  and  fibrous  materials  for  papcrmaking  ;  Philip- 
pine   .     G.   F.   Richmond.     Philipp.  J.   Sci..   1900. 

1,  433—462. 

Thi   author   has   carried    out     experiments    on    a    semi-    I 

industrial  scale  in  order  to  test  the  suitability  of  various    i 

Philippine  fibre-materials  for   papermaking. 


lotted  [Manila  hemp],  Uvea  t*  xtilii.     The  ooi  lags  fibres 

are  only    taken    in    thin    ribbons   from    tie  .rfaco 

I  aver  -  of  the  petioles.    After  these  ribbons  have  1 n  taken, 

the  hulk  of  the  steins,  the  outer  sheaths,  ami  the  out  ends, 
(representing  the  greater  portion  of  the  plant)  remain  as  a 
fertiliser  on  the  land.  For  fertilising  purposes  it  1M 
luffioient  if  the  juice  of  the  plant  (90  pel  oenl  |  be  o  turned 
in  the  soil,  ami  the  solid  waste  Ming  good 

'making  fibres.      This  waste,  after  drying,  was  bo 
under    pressure    with    26    per   cent,  of    08,11  .   and 

M.-l, led  20  per  cent,  of  good  paper-pulp.  This  semi- 
fibrous  waste  is  quite  distinot  from  the  wholly  fibrous 
waste  obtained  in  stripping  and  cleaning  the  cordage 
lilires.  This  latter  waste  (machine-stripped)  when  boiled 
with  86 — 30  per  cent,  of  caustic  soda,  yielded  30 — 33  per 
lent,  of  pulp,  Band-stripped  waste  yielded  38  -12  per 
of  pulp.  This  class  of  pulp  consumes  12 — 14  pel 
cent,  of  bleaching  powder,  with  a  loss  of  6 — 7  per  cent, 
of  fibre  substance. 

Plantain,  M .  swpientium,  var.  paradisiaca. — The  banana 
and  plantain  lilires  are  inferior  to  abaca  for  cordage 
purposes,  but  yield  a  superior  pulp,  and  the  resolution 
of  the  fibres  is  more  easily  effected.  The  author  has  only 
experimented  with  the  cleaned  textile  filaments  obtained 
from  the  outer  strips  of  the  plantain.  These  yielded 
65  per  cent,  of  pulp  when  boiled  with  20  per  cent,  of 
caustic  soda. 

Maguey  (Sisal  hemp].  Agave  cantula.  The  filaments 
are  used  for  cordage,  but  the  waste  from  the  stripping 
and  cleaning  processes  is  available  for  paper-making. 
This  waste,  when  boiled  with  lime  without  pressure, 
yields  a  brown  half-stuff  with  a  loss  of  about  30  per  cent, 
of  its  weight.  The  product  is  not  a  paper-pulp,  but 
merely  a  concentrated  form  of  the  raw  material.  \\  hen 
boiled  with  10  per  cent,  of  caustic  soda,  calculated  on  the 
original  waste,  it  yields  31  per  cent,  of  good  pulp,  also 
calculated  on  the  original  material.  The  crude  waste  can 
be  boiled  with  lime  under  pressure,  yielding  56  per  cent. 
of  pulp  for  coarse  brown  papers.  With  2~>  per  cent,  of 
caustic  soda,  the  crude  waste  gave  35  per  cent,  of  good 
paper  pulp. 

Grasses. — Two  important  grasses  are  available  in  the 
Philippines   for   paper-making. 

Cogon  [Imperala  exaltata)  is  broad-leaved,  and  grows 
in  dry  districts,  attaining  a  height  of  2 — i  ft.  It  contains 
B0  per  cent,  of  cellulose  on  the  dry  substance  as  compared 
with  esparto  with  55  percent.  Under  industrial  conditions 
tliis  grass  yields  44 — 47  per  cent,  of  pulp  with  15 — 10 
per  cent,  of  caustic  soda.  Lime  is  not  suitable  for  the 
preparation  of  good  pulp.  The  pulp  consumed  15  per 
cent,  of  bleach  with  a  loss  of  5 — 6  per  cent,  in  weight. 

Taldhib  (Saccharum  spontaneum)  is  a  coarse-joint -d 
grass  growing  to  a  height  of  6 — 10  ft.  ;  it  springs  in  tufts 
from  stout  underground  root-stalks,  and  thrives  best  in 
low-lying  moist  districts.  If  allowed  to  become  too  dry- 
before  cutting,  the  nodes  harden  and  are  not  easily  resolved. 
Boiled  with  12-5  per  cent,  of  caustic  soda,  it  yielded  45-5 
per  cent,  of  pulp,  which  bleached  easily  with  a  con- 
sumption of  5-7  per  cent,  of  bleach  and  a  loss  of  only  3-2 
per  cent. 

Dimensions  of  Philippine  paper  fibres. 


Length  rani. 

Diameter  mm. 

Max 

Aver 

Min. 

Max. 

Aver. 

Min. 

Abaci 

:<-98 

^•4.'. 

0-021 

0-017 

— 

7-30 

,i-4.> 

4-15 

0-020 

0-018 

Maguev    

4-93 

g-sa 

1-00 

0-015 

1-82 

0-99 

0-46 

- 

0-011 

0-005 

Talahib  grass 

-■-- 

1-59 

- 

U-U15 

- 

-J.  F.  B. 

Parchment  paper  ;    Action  of  weak  alkaline  solutions  on 

.      C.    Bartsch.      Papier-Zeit..    190ti.    31.    -2547. 

The  author  has  found  that  slightly  alkaline  solutions  have 
a  deleterious  effect  on  the  mechanical  properties  of  parch- 
ment papers.  Strips  of  the  papers  were  steeped  for  24 
hours  in  1  per  cent,  solutions  of  sodium  carbonate,  caustic 
soda,   and   potash  soap  ;    they  were  then  removed,  and 
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dried  in  the  air,  without  washing;  finally  they  were  thor- 
oughly washed  and  dried.  Determinations  of  the  tensile 
strength  of  the  6trips,  as  compared  with  that  of  similar 
strips  treated  with  water  only,  showed  diminutions  in  the 
breaking  length  and  breaking  elongation,  amounting  in 
extreme  cases  to  21  per  cent,  and  44  per  cent,  respectively. 

—J.  F.  B.  * 

Celluloid.     W.  Will.     Z.  aneew.  Chem.,  1906,  32,  1377— 
1387. 

The  author  has  made  investigations  with  a  number  of 
specimens  of  celluloid  and  celluloid  articles,  as  well  as 
with  celluloid  prepared  by  himself  from  stabilised  nitro- 
cellulose, for  the  purpose  of  determining  its  liability  to 
ignition  and  explosion.  From  the  experimental  results 
obtained,  he  concludes  that  celluloid  of  good  quality  is 
a  comparatively  insensitive  substance.  Shocks,  blows, 
friction,  electric  sparks,  or  heating  to  100°  C.  neither 
ignite  it  nor  cause  it  to  explode.  Some  samples,  however, 
decompose  or  ignite  at  such  temperatures  as  may  readily 
obtain  in  the  neighbourhood  of  electric  arc  lamps  or  other 
sources  of  heat.  This  defectiveness  may  be  due  either  to 
the  use  of  unstable  nitrocellulose  in  making  the  celluloid, 
or  to  the  employment  of  too  high  a  temperature  in 
moulding  or  pressing  it  into  the  desired  shapes.  The 
author  suggests  that  it  may  be  necessary,  in  order  to 
ensure  the  production  of  stable  articles,  to  adopt  in  the 
celluloid  industry  the  precautionary  methods  prevailing 
in  the  manufacture  of  nitro-explosives.  Celluloid  which 
is  liable  to  decompose  at  a  comparatively  low  tempera- 
ture, may  be  detected  by  the  following  test :  0-1  grm.,  in 
small  pieces,  is  placed  in  a  strong,  lightly-corked  test- 
tube,  and  immersed  in  an  oil-bath  previously  heated  to 
100:  C.  The  temperature  of  the  bath  is  kept  uniform 
by  means  of  a  stirrer,  and  is  raised  steadily  at  the  rate  of 
5°  per  minute.  The  point  at  which  the  sample  fumes  off 
is  observed.  Samples  which  do  not  decompose  below 
160°  C,  when  thus  tested,  may,  in  the  author's  opinion,  be 
regarded  as  satisfactory  ;  instances  are  quoted  in  which 
the  decomposition  point  was  as  low  as  124°  C.  Compact 
celluloid  burns  without  explosion,  but  celluloid  dust  can 
be  ignited  by  powerful  electric  sparks,  and  can  explode 
when  ignited.  The  explosions  which  sometimes  occur 
during  fires  in  which  celluloid  goods  are  involved,  are 
most  probably  due  to  the  gases  given  off  by  the  burning 
material.  Thus  the  author  finds  that  when  celluloid 
is  heated  in  absence  of  air,  or  with  an  insufficient  supply 
of  air,  the  gases  evolved  are  rich  in  carbon  monoxide, 
methane,  and  hydrogen,  and  when  mixed  with  widely 
varying  proportions  of  air,  form  explosive  mixtures. 
Burned  with  insufficient  air,  celluloid  also  evolves  much 
nitric  oxide,  and  a  little  hydrocyanic  acid.  In  fire-extin- 
guishing operations,  the  presence  of  these  three  poisonous 
gases  must  not  be  lost  sight  of. — H.  B. 

Incandescence    mantles';     New   process   of   manufacturing 

-,  in  which  copper-cellulose  is  used  as  fabric.     W. 

Bruno.     II.,  page  840. 


English  Patents. 

Peat-moss  ;     Method   and  apparatus  for   manufacture   of 

hall-stuff  for  millboard  and  paper  from  - .     G.   D. 

Beresford,  London.     Eng.  Pat.  23.748,  Nov.   17,   1905. 

Sods  of  freshly-cut  peat  moss  are  disintegrated  in  a 
"  devil,"  between  fixed  and  rapidly  revolving  teeth.  The 
material  is  then  delivered  into  a  store  tank,  in  which  it  is 
immersed  in  water.  Thence  it  passes  by  means  of  con- 
veyors into  a  series  of  washing  tanks,  and  is  conducted 
through  the  who'e  series  against  a  counter-current  of 
water  introduced  at  the  discharge  end.  The  washing 
tanks  are  provided  with  endless  bands  carrying  stirring 
rakes  and  screens,  which  push  the  moss  along,  with  a 
combing  and  disentangling  action,  over  the  perforated 
bottoms  of  the  tanks.  A  discharge-conveyor  at  the  end 
of  each  tank  lifts  the  moss  into  the  next  tank,  and,  in 
the  process,  the  moss  is  passed  between  pairs  of  horizontal 
rollers  placed  between  each  pair  of  tanks. — J.  F.  B. 


Paper  ;   Means  for  applying  size  to .     J.  Lockett  and 

W.  J.  Baker.     Eng.  Pat.  15,417,  July  27,  1905. 

Size  is  applied  in  the  form  of  a  fine  stream  to  the  web  ol 
paper  in  the  course  of  its  manufacture,  the  point  of  appli 
cation  being  at  the  delivery  side  of  the  couch-rolls,  or  at 
some  point  on  the  "  wet  felt."  The  size  is  maintainec 
at  a  constant  level  in  a  trough  of  V-s'laPed  section,  ar- 
ranged over  the  upper  roll  of  what  are  known  as  the 
"  Duxbury  "  rollers.  At  the  point  of  the  V  there  is  an 
orifice  extending  the  whole  length  of  the  trough,  whirl- 
can  be  opened  or  closed  to  any  desired  extent.  A  strij 
of  felt  extends  from  this  orifice,  and  conveys  a  thin  layei 
of  size  to  the  upper  "  Duxbury  "  roll,  which  in  its  turn 
transfers  it  to  the  web  of  paper. — J.  F.  B. 

Absorbent  materials,  textiles,  paper,  or  other  lamellai 
materials  ;  Improved  method  for  treating  or  impreg- 
nating      with  resins,  fatty  acids,  or  the  like.     H.  0. 

Brandt.     Eng.  Pat.  23,787,  1905.     V.,  page  845. 

Paper,   pasteboard,   cardboard,   and  the  like  ;    Process  o) 
producing  highly  brilliant  transparent  coatings  on 
Kraemer  and  van  Elsberg,  G.  m.  b.  H..  and  G.  Kraemer, 
Cologne,  Germany.     Eng.  Pat.  26,201,  Dec.  16,  1905. 

Brilliant,  transparent  coatings  are  produced  by  applying 
to  paper,  card.  &c,  a  suitable  collodion  to  which  has 
added  a  chlorhydrin  and  also  a  derivative  of  an  aromatic 
sulphonic  acid  as  specified  in  Eng.  Pat.  25434  of  1899 
(this  J.,  1901,  62),  the  paper  being  subsequently  pressed 
for  a  time  with  hot,  polished  surfaces.  50  to  60  parts 
of  dichlorhydrin  and  250  to  350  parts  of  p-toluenesulpho- 
chloride  are  added  to  a  solution  of  100  parts  of  nitrocef 
lose  in  450  parts  of  alcohol  and  350  parts  of  acetone, 
the  mixture  is  applied  to  the  paper. — T.  F.  B. 

Paper  and  card;    Apparatus  for  impregnating hi 

paper-making    machine    during    its    manufacture. 
Dobler,  Paris.     Eng.  Pat.  4304,  Feb.  21,  1906. 

See  Fr.  Pat.  359,930  of  1905  ;  this  J.,  1906,  441.— T.  F.  B. 

Cellulose    from    vegetable    fibres;     Manufacture    of   . 

Sir  W.  Mather,  Manchester.     Eng.  Pat.  8960,  April  28, 
1905. 


S\"7-  / 


Cellulose  is  prepared  from  raw  vegetable  fibrous 
materials  by  the  chlorination  process  in  an  apparatus, 
working  in  a  continuous  manner,  in  which  all  the  successive 
operations  are  conducted  without  handling  the  material 
from  start  to  finish.  These  operations  consist  of  boiling 
with  dilute  alkali,  washing,  cooling,  and  partially  drying 
the  material  by  the  action  of  a  current  of  air  at  a  reduced 
pressure,  chlorinating  the  moist  fibre,  washing  out  the 
by-products  of  chlorination,  boiling  the  chlorinated  fibre 
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rith  alkali,  and  finally  washing  the  cellulose.  The  fibrous 
aw  material  is  suitably  packed  in  "  vehicles  "  of  resistant 
laterial  which  can  be  wheeled  from  one  treating  apparatus 
o  another,  and  which  are  divided  internally  by  vertical 
lerforated  partitions  into  a  number  of  cells,  ?h,  (see  Figs.). 
'he  vehicles  are  placed  in  connection  with  fixed  circulatory 
yatems  providing  the  reagents,  junctions  being  effected 
,t  the  top  and  bottom  by  the  pipes,  v,  p1,  p,  with  orifices 
■ading  to  the  separate  cells.  The  liquid  or  gaseous 
eagent — alkali,  water,  air,  or  chlorine  gas — is  then 
irculated  by  means  of  a  pump,  u,  in  a  vertical 
irection  through  the  perforated  distributing  sieves,  q, 
n,l  through  the  masses  of  fibre  in  the  cells,  the  course 
■f  the  current  being  reversed  from  time  to  time.  By 
iroviding  a  "  battery  "  of  circulating  systems  for  each 
liperation,  the  whole  cycle  of  treatments  can  be  effected 
rith  the  complete  utilisation  of  the  chemicals  emploved. 

—J.  F.  B. 

'ellulose  derivatives  and  process  of  making  the  same.     G. 

ft.  Miles.  Belmont,  Mass.,  U.S.A.     Eng.  Pat.   19,330, 

Sept.  25,  1905. 
;ee  Fr.  Pat.  358,079  of  1905  ;  this  J.,  1906,  195.— T.  F.  B. 

^ellulose  substitute.  F.  and  A.  van  den  Bosch,  and  O. 
Muller.  Cologne,  Germanv.  Eng.  Pat.  3211,  Feb.  9, 
1906.     Under  Int.  Conv.,'Feb.  10,  1905. 

The  non-fibrous  constituents  of  the  cotton-seed  husk 
ire  utilised  in  addition  to  the  fibrous  constituents  as  a 
'.  ubstitute  for  cellulose  in  its  various  applications.  The 
lion-fibrous  constituents  are  isolated  by  a  series  of  treat- 
ments comprising  a  treatment  by  a  boiling  dilute  alkali 
olution,  which  extracts  a  useful  red  colouring  matter, 
followed  by  treatments  with  bleaching  powder  solution, 
ltltite  acids,  and  boiling  alkali.  The  process  may  be  varied 
>y  oxidation  treatments  with  permanganates  followed  by 
jailphurous  acid.     (See  also  this  J.,  1906,  775.) — J.  F.  B. 

United  States  Patent. 

Paper  tceb  ;  Apparatus  for  smoothing  the in  paper- 
making  machines.  C.  Tittel,  Gratwein,  Austria- 
Hungary.     U.S.  Pat.  828,149,  Aug.  7,  1906. 

<ee  Eng.  Pat.  2795  of  1906  ;  this  J.,  1906,  775.— T.  F.  B. 

French  Patents. 

Strainers  for  paper-pulp.     P.  Billon.     Fr.   Pat.   363,279, 
Feb.   14,   1906. 

Is  flat-strainers  of  the  type  in  which  the  vibration  is 
■ommunicated  to  the  central  axis  of  the  plate-cradle, 
he  rods  supporting  the  cradle  on  the  cam-wheels  are 
generally  cast  in  a  single  piece.  In  this  invention,  these 
"ods  consist  of  two  portions,  the  upper  portion  of  the  rod 


Mating  on  t  In-  lower  portion  by  means  of  an  articulated 
cup-joint.  The  cup  which  forms  the  upper  and  of  the 
lower  portion  of  the  rod  enn  be  raised  or  lowered  on  a 
-crew-thread  for  adjusting  the  height  of  the  cradle  in  the 
trough.  It  is  claimed  that  tho  articulated  joint  mitigates 
the  shock,  and  prevents  the  breakages  which  often  occur 
in  the  usual  form  of  rod. — J.  F.  B. 

Celluloid  ;     Manufacture  of  a  substance  resembling  . 

C.  Claesseu.      Fr.  Pat.  303,090,  Feb.  s.   I'.IOO. 

A  substance  resembling  celluloid  is  manufactured 
from  nitrocellulose  by  replacing  the  whole  or  a  portion  of 
the  camphor  usually  employed  by  benzylidcne  di-  or 
mono-acetoacetic  ester,  prepared  by  the  condensation 
of  benzaldehyde,  with  acetoacetic  ester  in  presence  of 
an  organic  base.  The  nitrocellulose,  5  kilos.,  is  treated 
with  a  solution  of  3-5  kilos,  of  the  benzylidene  compound 
in  10  litres  of  alcohol,  and  the  mass  is  rolled  at  a  tempera- 
ture between  60°  and  90°  C— J.  F.  B. 
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Phaseolus    lunatus  7     Cyanogenetic    constituents    of    . 

Kohn-Abrest.     Compt.  rend.,   1906,  143,   182—184. 

The  author  has  obtained  from  Pois  de  Java,  Haricots  de 
Java,  <fcc,  a  colourless  crystalline  cyanogenetic  glucoside, 
melting  at  134° — 136°  C,  which  on  crystallisation  from 
ethvl  acetate  is  resolved  into  three  substances,  melting 
at  132°— 134°  C,  125°— 129s  C,  and  118°— 119°  C.  respec- 
tively, and  containing  8-3,  8-6,  and  7-3  per  cent,  of  hydro- 
cyanic acid.  They  are  all  hydrolysed  by  an  enzyme 
contained  in  the  Java  beans,  which  is  destroyed  by  boiling 
with  water,  but  has  its  activity  only  partially  impaired 
I  by  being  heated  at  78°  C.  or  at  122°  C.  for  two  hours. 
This  enzyme  differs  from  the  emulsin  of  bitter  almonds 
in  that  its  action  on  hydrogen  peroxide  is  more  vigorous, 
whilst  it  only  feebly  decomposes  amygdalin.  Emulsin 
is  without  action  on  the  .Pois  de  Java  glucosides.  The 
author  disputes  the  presence  of  acetone  in  his  glucosides, 
and  finds  that  they  yield  small  quantities  of  alcohol  when 
hydrolysed.  Analysis  proves  that  they  possess  the  formulae 
C,0Hl9"OgX  and  C9H„609X.  whereas  Dunstan  and  Henry 
found  C10H17O6X  ;  the  author  accordingly  regards  them 
as  mixtures,  and  considers  that  a  large  variety  of  cyano- 
genetic glucosides  occurs  in  Phaseolus  lunatus. — E.  F.  A. 

Oil  from  the  fruit  of  Pittospnrum  undulatum  ;   Constituents 

of  the  essential .     F.  B.  Power  and  F.  Tutin.     Chem. 

Soc.  Trans.,  1906,  89.  1083—1092. 

The  authors  examined  a  freshly-distilled  specimen  of  oil 
from  the  fruit  of  Pittosporum  undulatum,  Ventenat,  a 
tree  indigenous  to  south-eastern  Australia,  where  it  is 
known  as  "  Xative  Laurel  "  and  "  Mock  Orange  "  ;  220 
kilos,  of  the  fruit  yielded  960  grms.  of  oil  having  a  pale 
yellow  colour  and  an  odour  resembling  that  of  orange 
oil.  After  being  dried  with  anhvdrous  sodium  sulphate, 
and  filtered,  the  oil  had  the  sp.  gr.  0-861.5  at  15-/15°  C, 
and  an  optical  rotation  of  +74°  4'  in  a  100  mm.  tube  ; 
it  was  insoluble  in  ten  times  its  volume  of  70  per  cent, 
alcohol.  Twenty  grms.  of  the  oil  required  0-2  c.c.  of  X/2 
alcoholic  solution  of  potassium  hydroxide  for  the  neutra- 
lisation of  the  free  acids,  and  4  c.c.  for  the  hydrolysis 
of  the  esters  present.  The  oil  was  treated  with  dilute 
sulphuric  acid,  then  extracted  several  times  with  a  5  per 
cent,  solution  of  potassium  hydroxide,  and  afterwards 
washed  with  water,  dried  with  anhydrous  sodium  sulphate, 
and  distilled  under  60  mm.  pressure.  Fractionation  of 
the  distillate  failed  to  reveal  the  presence  of  an  olefinic 
or  other  unstable  terpene.  The  whole  of  the  oil  distilling 
above  190°  C.  at  the  ordinary  pressure,  was  hydrolysed 
with  alcoholic  potash,  and  the  residual  oil,  after  being 
washed  and  dried,  was  distilled  under  60  mm.  pressure, 
whereby  a  small  quantity  of  non-volatile  resinous  matter 
was  removed.  The  hydrolysed  oil,  together  with  the 
portion  which  had  previously  been  separated  under 
diminished    pressure,    was   fractionated   at   the   ordinary 
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pressure.  The  fractions  distilling  below  165°  C.  and 
let  ween  165°  and  169°  C,  consisted  of  a  mixture  of 
rf-pinene  and  rf-hmonene,  whilst  that  distilling  between 
173°  and  180°  C,  representing  by  far  the  largest  portion 
of  the  oil,  consisted  almost  entirely  of  if-limonene.  The 
fractions  205°— 215°  C.  and  215°— 225°  C.  consisted 
mainly  of  an  oxygenated  compound,  and  after  oxidation 
with  potassium  bichromate  and  sulphuric  acid,  yielded  a 
semicarbazone,  C10Hi7ON3,  melting  at  174°  C.  The 
oxygenated  compound  present  in  the  oil,  is  probably  an 
alcohol  of  the  formula,  C9Hj60).  From  the  fraction, 
255° — 270°  C.  an  optically  inactive  sesquiterpene  was 
isolated,  boiling  at  263°— 264°  C,  sp.  gr.  0-9100  at  15°/15° 
C,  n2?°  =  1-5030.  The  acids  present  in  the  oil  in  the 
form  of  esters  consist  mainly  of  valeric  acid  together  with 
verv  small  amounts  of  acids  of  a  lower  and  a  higher 
molecular  weight.  The  constituents  of  the  oil  identified 
up  to  the  present  are  : — About  4  per  cent,  of  d-pinene, 
about  75  per  cent,  of  d-limonene,  small  quantities  of 
esters  of  valeric,  formic,  and  other  acids,  about  15  per  cent. 
of  an  optically  inactive  sesquiterpene,  very  small  quantities 
of  palmitic  acid  and  an  undetermined  phenol,  and 
apparently,  a  trace  of  salicyhc  acid. — A.  S. 

Hydrogen  peroxide  ;     Preservation  o/  medicinal  ■ by 

meant  nf  sodium  chloride  or  calcium  chloride.  Allain. 
J.  Pharm.  Chim.,  1906,  24,  162. 
Sodivm  chloride  and  calcium  chloride  in  the  proportion 
of  1  per  cent,  are  found  to  be  more  efficient  as  preservatives 
of  medicinal  hydrogen  peroxide  than  phosphoric  or 
sulphuric  acid  in  the  proportion  of  1  per  mille,  or  95  per 
cent,  alcohol,  2  to  3  per  cent.  The  rate  of  decomposition 
with  the  two  first-named  salts  is  at  least  ten  times  slower, 
under  like  conditions,  than  with  the  other  preservatives. 
They  are,  moreover,  much  less  objectionable,  from 
the  therapeutic  point  of  view. — J.  0.  B. 

Colloidal   precipitates  ;     Washing   oj .     J.    Duclaux. 

Compt.  rend..  1906,  143,  296—298. 
It  is  maintained  by  some  that  colloidal  precipitates 
cannot  be  completely  washed,  because  they  form  with 
the  saline  substances  accompanying  them,  compounds 
not  decomposed  by  water.  Nicolardot  and  Wyrouboff, 
for  example,  consider  that  the  compound  Fe2(0H)„, 
•j-^  Fe2Cl6,  limits  the  possibility  of  removing  chloride 
from  colloidal  ferric  hydroxide.  The  author  combats 
this.  He  has  obtained'  by  dialysis  a  ferric  hydroxide 
containing  less  than  one-third  of  the  amount  of  chloride 
implied  by  the  above  formula,  and  sees  no  reason  why 
the  removal  of  chloride  should  not  be  carried  further. 
It  is,  however,  impossible  practically  to  remove  the  whole, 
because  of  the  extreme  slowness  of  the  process. — J.  T.  D. 

Sodium-mercuric,  iodide  and  barium-mercuric  iodide.     A. 

Duboin.  Compt.  rend.,  1906,  143,  313—314. 
These  two  compound  iodides  may  be  prepared  as  follows  : 
Sodium  iodide  and  mercuric  iodide  are  dissolved  alter- 
nately in  a  small  quantity  of  water  until  no  more  of  the 
substances  are  taken  up  (see  this  J.,  1905,  988).  After 
standing  for  some  months  in  a  dry  atmosphere,  the 
solution  at  first  deposits  mercuric  iodide,  and  afterwards, 
flat  crystals  which  have  a  composition  corresponding 
with  the  formula,  2NaI,HgI2,4H20.  The  crystals  are 
extremely  deliquescent,  and  their  sp.  gr.  is  about  3  at  a 
temperature  of  0°  C.  The  author  has  obtained  a  new 
barium-mercuric  iodide  by  evaporating  in  a  dry  atmosphere 
during  the  hot  summer  months,  a  solution  containing 
mercuric  iodide  and  barium  iodide,  and  having  the  com- 
position, barium,  12-45;  mercury,  22-53;  iodine,  51-68; 
and  water,  13-34  per  cent.  Large  flat  crystals  were 
deposited.  They  had  the  composition,  BaI„,HgI2,5H20, 
and  a  sp.  gr.  of  about  4  at  0°  C. — W.  P.  S. 

English  Patents. 

Iodine  preparations  \Jrom  fatty  acids]  ;    Manufacture  oj 

new .     H.  E.  Newton,  London.     From  Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat,   17,374,  Aug.  28,   1905. 

See  Fr.  Pat.  302,370  of  1906  ;  this  J.,  1906,  714.— T.  F.  B. 


Eserine  ;     Manufacture   of  a   new    salt   of .     G.    B- 

Ellis,  London.     From  E.  Merck,  Darmstadt,  Germany- 
Eng.  Pat,  26,818,  Dec.  22,   1905. 

See  Ger.  Pat.  166,310  of  1905  ;  this  J.,  1906,  443.— T.  F.  B. 

Polychloramidines  and  allcyl  derivatives  thereof  ;    Manu- 
facture of .     J.  Y.  Johnson,    London.     From  the 

Badische   Anilin   und    Soda  Fabrik,  Ludwigshafen-on- 
Rhine,  Germany.     Eng.   Pat.  10,228,  May  1,  1906. 

Claim  is  made  for  the  production  of  polychloramidines 
by  the  reduction  of  nitro-acylaminopolychlorbenzene,  or 
an  alkyl  derivative  thereof,  the  nitro-grouping  being  in 
the  ortho  position  to  the  amino-grouping.  If  ring  for- 
mation does  not  take  place  during  the  reduction,  the 
product  may  be  heated,  or  treated  with  a  dehydrating 
agent.  Polychloramidines  produced  in  this  way  can  be 
subsequently  alkylated  by  the  usual  methods.  The 
methods  of  preparation  of  the  following  are  described. 
Ethenyltrichloramidine,  m.pt.  285°  C.  ;  methenyltri- 
chloramidine,  m.pt.  303° — 304°  C.  ;  methylmethenyl- 
trichloramidine,  m.pt.  159°— 160°  C.  ;  ethylethenyl- 
trichloramidine,  m.pt.  116° — 117°  C.  ;  ethenyltetra- 
ehloramidine ;  ethylethenyltetrachloramidine,  m.pt. 
149°  C.  ;  benzvlethenvltetrachloramidine,  m.pt.  176  — 
177°  C. ;  benzenyltrichl'oramidine,  m.pt.  268°— 269°  C.  ; 
methylethenvltrichloramidine. — (See  this  J.,  1906,  608). 

— F.  Shdn. 

Thorium  ;  Process  of  obtaining ,  applicable  for  making 

incandescent    lamp    filaments.     The    British    Thomson- 
Houston  Co.,  Ltd.,  London.     From  the  General  Electric  '■ 
Co.    of   Schenectady,    New   York.     Eng.    Pat.    14,972, 
July  20,   1905. 

A  compound  of  thorium,  in  particular  thorium  dioxide, 
is  heated  in  the  vapour  of  sulphur  monoehloride  to  bright 
redness,  to  form  thorium  tetrachloride  (thus, 
Th02  +  2S2Cl2  =  S02  +  3S  +  ThCl4),  which  remains  behind 
when  the  sulphur  and  sulphur  dioxide  pass  off.  It  is 
recommended  to  repeat  the  process  on  the  powdered  fixed 
residue,  to  eliminate  impurities.  The  thorium  tetra- 
chloride, which  is  in  small  white  hygroscopic  crystals,  is 
heated,  preferably  mixed  with  a  certain  proportion  of 
potassium  chloride,  in  a  steel  crucible,  with  an  excess  of 
sodium,  in  the  vacuum  furnace  described  in  U.S.  Pat, 
785,535  of  1905  (this  J.,  1905,  446),  and  in  Eng.  Pat. 
20,809  of  1904  (this  J.,  1905,  976).  The  gas  formed  during 
the  heating  is  pumped  out  as  it  is  formed.  Towards  the 
end  of  the  reaction,  the  temperature  is  raised  sufficiently 
to  distil  off  the  excess  of  alkali  metal.  The  thorium 
remaining  after  the  product  is  washed  repeatedly  with  hot 
water,  and  is  treated  with  hot  dilute  nitric  acid  to  remove 
thorium  hydroxide.  The  thorium  is  then  washed  suc- 
cessively with  hot  water,  alcohol,  and  acetone,  and  is  dried. 

— E.  S. 

United  States  Patents. 

Alkamine  ester  [of  aminobenzoic  acids],  F.  Stolz  and 
G.  Korndorfer,  Assignors  to  Farbwerke  vorm.  Meister,. 
Lucius,  und  Briining,  Hochst  on  the  Maine,  Germany. 
U.S.  Pats.  828,070  and  828,071,  Aug.  7,  1906. 

See  Eng.  Pat.  17,162  of  1905  ;  this  J.,  1906,  607.— T.  F.  B. 

Alkamines    [Aminoalcohols]  ;    Process    of    making . 

E.  Fourneau,  Paris.     U.S.  Pat.  828,846,  Aug.  14,  1906. 

See  Fr.  Pat.  339,131  of  1903  ;  this  J.,  1905,  43.— T.  F.  B. 
French  Patents. 

Amino-alcohols  and  their  derivatives  ;  Preparation  of . 

J.  Rousset,  France.     Fr.  Pat.  361,471,  May  13,  1905. 

This  patent  relates  to  the  production  of  a-  or  jS- 
substituted  amino  tertiary  alcohols  of  the  fatty  series. 
The  preparation  of  dimethylaminodiphenylethanol 
(CH3)2N.CH2.C(C6H5)2OH  is  given  as  a  type.  According 
to  the  method  of  Grignard,  dimethylglycollic  ethyl  ester 
is  treated  with  magnesium-phenyl  bromide.     On  hydro- 
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lysing,  a    good   yield   of   the   amino-alcohol    if 
All  the  bases  formed  by  this  method  .1  r«-  soluble  in 
tad   crystallise    in    long   brilliant    needles  ;     thet    ■■ 
perm  ind  solutions  of  silver.     a-EthvldimethvI- 

aminobutanol,  a  (CHS),N.CH,  i  1  <  '..II- )._,i  >H    I 

at  2:1  mm.:  the  hydrochloride  of  its  benzoyl  derivative 
Belts  11!  175  C  Claim  is  made  for  the  process  and  the 
n.  w   products  obtained  by  its  means.  —  F.  Shdn. 


ng .     I. 


Photographic    papers:     Process    for    making 

HolTsiimin.T.     lii  11.11.    Germany,     I'.s.    Pi 
\  1      it.  1906. 

See  First  Addition  to  Fr.  Pat.  357,453  of  1905  :   following 
,1,,-c ._ t.  F.  B. 


\methylenetetramine    borates;      Preparation    of . 

Gee.   f    Anilinfabr.,  Germany.     Fr.   Pat.   363,764, 
March  I.  L906. 

Claim  is  made  for  the  production  of  hexamethylenctetr- 
aimtii'  borates  by  the  action  of  an  alcoholic  or  aqui 

ion  of  bono  acid  on  the  base.  Or.  the  necessary 
proportions  of  hexamethyleneamine  and  boric  acid  maj 
Ik-   mixed,   and  the  product  dried. — F.  Shdn. 
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Light  ;     The    chemical    action    of    .      F.     E.     Mentor. 

Phot.  Corr.,    1906,    43.    311;    Chem.-Zeit..    1906,    30. 
Hep.  260. 

The  author  has  studied  the  products  obtained  by  the 
interaction  of  a  number  of  organic  oxidising  and  reducing 
•gents  in  presence  of  light.  The  action  of  light  on  diiodo- 
acetylene  is  particularly  interesting,  since  it  causes 
separation  of  carbon  according  to  the  equation  : 
-'  '.■'_•  =C2I4  +  Ca.— B.  J.  S. 


English  Patents. 

Photographic  papers;  Process  for  making  — — .  I. 
Hoffsummer,  Diiren.  Germanv.  Eng.  Pat.  2057, 
Jan.  26.  1906. 

See  First  Addition  to  Fr.  Pat.  357.453  of  1905  ;  following 
these— T.  F.  B. 


Photography  ;    Sensitive  plate  for  colour  .     B.  J.   B. 

.Mills,  London.  From  Soe.  Anon,  des  Plaques  et  Papiers 
Photographiques  A.  Lumiere  et  ses  fils,  Lvon-Mon- 
plaisir^  France.     Eng.  Pat.  9100,  April  19,  1906. 

In  Eng.  Pats.  22,988  and  25,718  of  1904  (this  J.,  1905, 
104  and  152).  plates  for  colour  photography  are  described 
in  which  the  spaces  between  the  coloured  particles 
(between  sensitive  tilm  and  support)  are  filled  with  a  black 
powder.  This  filling  is  obviated  by  the  present  invention, 
which  consists  in  coating  the  support  with  an  adhesive 
layer,  and  applying  the  coloured  particles  as  before,  and 
then  bringing  the  particles  of  starch  to  a  suitable  h>  - 
metric  condition,  whereby  they  can  be  submitted  to  direct 
pressure  or  to  rolling,  so  as  to  form  a  coating  covering  the 
entire  support,  and  to  which  the  sensitive  film  is  applied. 

— T.  F.  B. 

Beproduction  of  pictures  by  aid  of  catalytic  action.  A.  G. 
Bloxarn.  London.  From  Xeue  Photographische  Ges., 
Steglitz.  Germany.     Eng.  Pat.  10,078,  April  30,  1906. 

Hydrogen  peroxide,  which  plays  an  important  part  in 
the  *'  catatype  "  process,  is  very  liable  to  cause  damage 
to  sensitive  papers,  or  to  adhere  to  negatives  and  cause 
damage  thereby.  This  is  prevented  by  enclosing  the 
papers  or  negatives  in  casings  or  envelopes  made  of  fabric 
impregnated  with  a  substance  which  will  decompose 
hydrogen  peroxide.  The  parts  of  the  copying  apparatus 
employed,  which  come  into  contact  with  the  negative, 
may  also  be  similarly  protected.  For  instance,  a  pro- 
tective substance  can  be  prepared  by  impregnating 
textile  fabric  with  an  alkaline  solution  of  potassium 
permanganate,  and  then  drying  it.— T.  F.  B. 


FkKM  II     1'VTFNTS. 

p-Hydrosyphenlgtyeineamidi  ;  Process  of  producing . 

'ographie  developer].  Act. -i.e..  f.  Anilinfabr.  Fr. 
I'at.  361  149,  Maj  8,  1905. 
Eqctmolecular  prop.. rti. his  of  p-aminophenol  and 
monochloroacetamide  are  allowed  to  react  in  presence 
"limn  acetate,  an  alkali  carbonate,  or  similar  acid 
absorbing  agent  j  the  resulting  p-hydroxyphenylglycine- 
amide.  when  recrystallised  from  water,  has  a  nipt,  of 
I'll  ('..  am!  is  soluble  in  alcohol  and  ether.  It  is  an 
energetic    photographic    developer,    being    employed    as 

described  in  Eng.  I'at.  9537  dl  1905    'his  J.,  11 ,  234). 

— T.  F.  J!. 


/'  1  lopmeni  of  th>  hit,  nt  pJuTtographic  image  :    Ptoca,  is  lor 

the .     Act.-Ges.   f.   Anilinfabr.     Fr.   Pat.   361,451, 

Mav  9,  1905. 

Seb  Eng.  Pat.  9537  of  1905  ;   this  J.,  1906,  234.— T.  F.  B. 

Photographic     /«/«  rs  ;       Process     of     making     .      I. 

Hocsiunmer.     F'irst     ami     Second     Additions,     dated 
Jan.  30.  1906,  to  Fr.  Pat.  3oT  4.1:!.  Sept.  2,   1905. 

Tht.  first  Addition  describes  how  the  protective  action 
of  the  intermediate  laver  of  paper,  oie.  (see  Kng.  Pat. 
17.303  of  1905  ;  this  J.".  1905,  [189)  may  be  increased  by 
addition  of  further  thin  layers  of  paper  or  fabric.  The 
second  addition  deals  with  the  preparation  of  prints  on 
a  support  composed  of  the  substance  which  is  to  constitute 
the  intermediate  layer  of  the  final  print,  the  print  being 
subsequentlv  attached  to  the  support  of  cheaper  material. 

— T.  F.  B. 

Papers  ;     Process  for   preparing   sensitive  printing  . 

Photochemischefabrik    K.     Kisse    G.m.b.H.     Fr.    Pat. 

363.0!<6.  Feb.  8,  1906. 
It  is  stated  that  paper,  card,  and  the  like,  can  be  made 
very  sensitive  to  light  by  treatment  with  mineral  acids 
or  with  solutions  of  certain  salts,  sensitive  forms  of 
hvilrocellulose  or  nitrocellulose  being  produced,  the  latter 
if  nitric  acid  has  been  employed.  Paper  may  be  immersed 
for  a  short  time  in  sulphuric  a.i.l  (."it;  — 6G  |  1!..  thoroughly 
washed,  treated  with  dilute  alkali,  dried,  and  calendered. 
A  concentrated  solution  of  zinc  sulphate  is  said  to  _ 
similar  results. — T.  F\  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c. 

(Continued  from  page  828.) 

Safety  explosives  ;  A  study  of .     From  the  Laboratory 

of  the  Dvnamit-Aktien  Gesellschaft.  A.  Nobel  and 
Co..  Hamburg.  Monit.  Scient..  1906,  20.  >95— 610. 
A  large  number  of  closed-vessel  measurements  were 
carried  out  on  various  powders  in  a  bomb  specially 
constructed  for  high  densities  of  charge.  The  results  go 
to  show  that,  for  explosives  such  as  carbonite  which  give 
solid  products  of  decomposition,  increased  density  causes 
an  increase  in  the  carbon  dioxide  and  methane  formed, 
and  a  diminution  of  the  hydrogen  and  carbon  monoxide. 
Tables  are  given  showing  the  heat  evolved,  the  volume  and 
composition  of  the  gaseous  products,  the  calculated 
temperature  of  explosion,  and  the  pressure  obtained,  on 
firing:  carbonite  extrvonet.  carbonite  I.  and  //..  tretttr- 
dynamite  (Sobel)  I.  and  //..  nobeUte,  aitralite.  fulmenite, 
tcettemstraliu.  weUerfultmnit-:.  The  following  is  a  com- 
parison  of  the  results  obtained  with  these  powders:  — 
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[Sept.  15.  1906. 


Heat  evolved — 

Calculated 

calories 

per  grm. 

Temp,  of 

Expansion 

Expansion 

explosion 

of  standard* 

compared 

Safety  of 

Explosive. 

(from  vol. 

Volume  of 

Trauzel 

with  gelatin 

a  1  grm. 

and  press. 

gases. 

cvlinder. 

dynamite. 

charge. 

Water  liq. 

Water  vap. 

of  gases). 

Cclatin  dynamite  65%  .. 

1393 

1242 

°C. 

2960 

720-0 

432 

100 

633 

579 

1773 

465-0 

185 

42-8 

1000 

,.       I 

685 

598 

1933 

560-6 

195 

45-1 

1000 

.,       II 

665 

— 

— 

— 

205 

47-4 

850 

705 

613 

1477 

578-8 

200 

46-3 

900 

II 

755 

688 

2003 

616-0 

220 

50-9 

800 

946 
1062 

768 
855 

2068 
2096 

635-0 

701-5 

280 
340 

68-8 
78-7 

550 

Wetter  fulmenite 

700 

1070 

868 

2088 

701-8 

350 

81-0 

Inot  yet 
J  determined 

1226 

967 

2132 

811-3 

420 

96-5 

1200 

944 

2091 

801-4 

410 

94-2 

•  Standard  suggested  at  the  International  Congress.  Berlin,  1903. 


-B.  J.  S. 


yitroccllulnse  ;    Decomposition  of  .     O.  Silberrad  and 

R.  C.  Farmer.     Chem.  Soc.  Trans.,   1906,  89,   1182— 

800  kilos,  of  a  gelatinised  nitrocellulose  were  stored  in 
a  magazine  which  was  maintained  at  a  constant  tempera- 
ture of  54-4°  C.  by  means  of  steam  pipes,  steam  being  also 
blown  directly  into  the  chamber  in  order  to  supply  enough 
moisture  to  facilitate  hydrolysis  of  the  nitric  ester.  After 
*23  weeks,  it  was  found  that  the  tubes  of  nitrocellulose 
were  in  many  instances  filled  with  a  crystalline  deposit 
of  oxalic  acid.  100  kilos,  of  the  explosive  were  now 
heated  to  80°  C.  with  an  equal  weight  of  water,  and  the 
solution  filtered.  The  residue  consisted  of  practically 
unaltered  nitrocellulose.  In  the  aqueous  solution  the 
presence  of  nitrous  and  nitric  acids,  ethyl  nitrate  and 
nitrite,  excess  of  alcohol,  ammonia,  and  also  formic,  acetic, 
butyric,  dihydroxybutyric.  oxalic,  tartaric,  isosaccharinic, 
and  hydroxypyruvic  acids,  was  detected.  In  another 
portion  of  the  aqueous  solution,  after  neutralising,  and 
■distilling  off  the  alcohol,  the  presence  of  fermentable 
■carbohydrates  was  detected  by  fermenting  with  yeast, 
when  carbon  dioxide  was  evolved,  and  the  residue  gave 
the   iodoform   reaction. — A.  S. 

Blasting  explosives  ;    Imports  of ,  into  Great  Britain. 

Rept.  of  H.M.  Inspector  of  Explosives  for  1905    [T.R.] 

The  imports  of  blasting  explosives  containing  nitroglycerin 
into  Great  Britain  in  1905  amounted  to  3,234,485  lb.,  as 
against  2,244,723  lb.  in  1904,  an  increase  of  about  44  per 
cent.  There  were  also  imported  in  1905  a  total  of 
278,736  lb.  of  blasting  explosives  not  containing  nitro- 
glycerin. Of  the  total  of  3,513,221  lb.  of  explosives 
imported  in  1905,  2,883,267  lb.,  or  about  82  per  cent,  was 
re-exported  to  other  countries.  The  number  of  detonators 
imported  during  the  year  totalled  28,S97,300,  as  against 
15,279,412  in  1904,  an  increase  of  about  88  per,  cent. 
Of  the  1905  imports  there  was  re-exported  8,945,000. 

Phosphorus  ^    Detection   o[  .white   in   maic]/,  heads. 

C.  Van  Eijk.     XXITI.,  page  869. 

English  Patents. 

Explosives-,     Manufacture   of   .     H.    C.   L.    Bloxam 

and   the   Maganite   Explosives  .Syndicate,   Ltd ,   Cape 
Town.     Eng.  Pat.  3005,  Feb.  7,  1906. 

Dinitrobenzene  and  ammonium  nitrate  are  fused  and 
mixed  together,  and  to  the  mixture  a  small  quantity  of 
ammonium  carbonate  is  added.  The  following  propor- 
tions have  been  found  suitable  : — 83  parts  of  ammonium 
nitrate,  0-5  to  2-5  parts  of  ammonium  carbonate,  and 
17  parts  of  dinitrobenzene.— B.  J.  S. 

Explosives  r    Process  and  apparatus  for  distilling  off  and 

recovering  the  solvents  used  in  the  manufacture  of . 

W.  Nikoisky,  St.  Fetersburg.     Eng.  Fat.  3661,  Feb.  14, 
1906. 

In  order  to  recover  the  volatile  solvents  used  in 'incor- 
porating and  pressing  guncotton  or  similar  materials  into 


"  cord,"  the  explosive  thus  obtained  is  placed  in  a  speeiall; 
constructed  chamber  surrounded  by  a  jacket  of  ho 
water.  The  vapour  evolved  is  slowly  pumped  off  an 
condensed,  special  care  being  exercised  to  prevent  th 
formation  of  "  blisters,"  which  would  interfere  with  th 
ballistic   properties  of  the  explosive. — B.  J.  S. 


to a    greate 

Reishoff,    Moscow 


Guncotton  *  Process  for  imparting 
intensity  of  explosive  force.  T. 
Eng.  Pat.  10,927,  May  10,  1906. 

The  combustion  of  guncotton  is  rendered  more  complel 
by  soaking  it  in  a  strong  solution  of  metallic  nitrate! 
The  solution  used  contains  4  parts  of  potassium  nitraf 
40  parts  of  ammonium  nitrate,  1-7  parts  of  barium  nitral 
17  parts  of  sodium  nitrate,  123  parts  of  strontium  nitrate, 
and  25  parts  of  water  by  weight.  Damp  guncotton,  40 
parts  (containing  about  15  per  cent,  of  water)  is  soaked  in 
(50  parts  of  the  solution,  or  dry  guncotton  is  used,  and  the 
requisite  quantity  of  water  added.  In  the  case  of  com- 
pressed guncotton,  sufficient  solution  is  taken  to  fill  all 
the  pores,  a  much  more  powerful  explosive  being  thus 
obtained. — B.  J.  S. 

United  States  Patent. 

Priming  composition.     K.   W.    Will,   Grunewald.   Berlin, 
Germany.     U.S.    Pat.    827,768,    Aug.    7,    1906. 

The  use  of  a  mixture  of  certain  specified  proportions  of 
tetranitromcthvlanihne  and  mercury  fulminate  is  claimed. 

— B.  J.  S. 

French  Patent. 

Powders ;     Process    and    apparatus    for    eliminating    by 

distillation  the  solvent  used  in  making  smokeless  , 

or  those   giving  little   smoke.     W.   Nikoisky.     Fr.   Pat. 
363,519,  Feb.  21,  1906. 

See  Eng.  Pat.  3661  of  1906  ;   preceding  these.— T.  F.  B. 
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(Continued  from  page  S30.) 

APPARATUS,    d-c. 

Calibration  of  thermometers  below  0°  C.  ;   Neu>  method  for 

the  .     T.   W.    Richards   and   F.   G.   Jackson.     Z. 

physik.  Chem.,   1906,  56,  362—365. 

The  undermentioned  values  are  given  for  the  depression 
of  the  freezing  point  of  water  by  different  proportions  of 
hydrochloric  acid,  determined  with  a  carefully  standard- 
ised thermometer.  By  the  use  of  a  curve  constructed 
from  these  values  any  thermometer  can  be  readily  cali- 
brated. The  method  recommended  for  measuring  the 
depression  of  freezing  point  is  to  immerse  the  thermometer, 
previously  kept  in  ice  for  24  hours,  in  a  mixture  of  crushed 
ice  and  water,  held  in  a  cylindrical  Fewar  vacuum  vessel. 
TO  the  ice  and  water  is  added  a  solution  of  hydrochloric- 
acid,  and  after  well  stirring,  the  thermometer  is  read,  and 
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.  1"  i  c.  sample  of  the  solution  is  taken  with  a  pipette 
from  the  neighbourhood   of   the   thermometer  bull 

.uhmittcd  I"  .mil  \  sis. 


W  i  ialit    il  sliver 

«*nin   .■( 

r  rt 

atratftm.  k'nn. 

chloride  p<  r  l 

PQUTV.    per    litre. 

of  culii  solution. 

0-199 

|.OO0 

0-277 

1  --».>.!- 

0-408 

J-000 

0-77  2 

-••:. 

0-6113 

0-951 

0-778 

1-109 

S-SOO' 

0-888 

1-271 

*000' 

0-097 

1-430 

Electric    vacuum    furnace  ;     The    ■ 
XI/}.,  page  854. 


— K.  S.  H. 
W.    C.    Arsem. 


INORGANIC— QUALITATIVE. 

Phosphorus  ;     Dejection   oj    while   - in    match    heads. 

a    Kijk.     C'hem.    Weekblatl..  1906,   3.  307—371  ; 
HM—408.     Chem.  Centr.,  1906,  2.  358—359. 

Thi  use  of  phosphorus  sulphide.  P1S3,  in  place  of  white 
phosphorus  for  the  manufacture  of  match  heads,  suffers 
from  the  disadvantage  that  this  compound  gives  the 
rlich  reaction  for  white  phosphorus.  It  may  be 
distinguished  from  the  latter,  however,  by  determining 
the  temperature  at  which  it  becomes  luminous.  A  test- 
tube  containing  250  mgrms.  of  the  sulphide  does  not 
luminous  until  a  temperature  above  70°  C.  is 
attained,  whereas  a  tube  containing  250  mgrms.  of  the 
sulphide  with  0-02  per  cent,  of  white  phosphorus  becomes 
luminous  below  60°  C.  A  better  method  is  to  extract 
the  substance  with  carbon  bisulphide,  evaporate  the 
solution,  and  distil  the  residue  with  lead  acetate  solution. 
The  phosphorus  sulphide  is  decomposed,  and  phos- 
phoreecenee  is  observed  only  if  white  phosphorus  be 
present.  The  presence  of  turpentine  interferes  with 
the  detection  of  white  phosphorus  in  phosphorus  sulphide. 
I  If,  however,  at  the  point  where,  in  the  Mitscherlich 
method,  steam  is  introduced  into  the  condenser,  water  be 
allowed  to  drop  in  (compare  Habermann  and  Oesterreicher, 
this  J..  1902,  IS'.').  0-2  per  cent,  of  white  phosphorus  in 
phosphorus  sulphide  can  be  detected  in  presence  of  4  ]vr 
cent,  of  turpentine.  By  extracting  the  substance  with 
carbon  bisulphide,  allowing  the  solution  to  evaporate 
tin  a  dark  chamber,  and  lightly  rubbing  the  residue.  0-2 
per  cent,  of  white  phosphorus  in  presence  of  4  per  cent. 
of  turpentine,  or  0-4  per  cent,  in  presence  of  6  per  cent. 
of  turpentine,  can  be  detected  by  the  appearance  of 
phosphorescence. — A.  S. 


INORGANIC— QUANTITATIVE. 

Xitric  acid  in  commercial  hydrochloric  acid  ;  Determination 

ill  quantities  of .    B.X.Gottlieb.    Chetu.-Zeit.. 

1906,  30.  766. 

Thb  author  remarks  that  the  Lunge  nitrometer  can  be 
used  for  the  determination  of  small  quantities  of  nitric 
acid  in  hydrochloric  acid.  The  manipulation  is  the  same 
»s  for  the  determination  of  nitric  acid  in  sulphuric  acid, 
with  the  exception  that  only  hydrochloric  acid  is  used. 
From  5  to  10  c.c.  of  the  acid  to  be  tested,  are  placed  111 
the  nitrometer,  and  the  cup  is  rinsed  with  pure  hvdro- 
chloric  acid  of  20:  B.  The  author  has  obtained  "satis- 
factory results  with  acids  containing  0-1 — 0-5  per  cent. 
of  nitric  acid.— J.  F.  B. 

Citric  oxide  ;    Determination  of  in  air,  and  some  of 

the  reactions  involved.     M.  Le  Blanc.     Z.  Elektrochem.. 
1906,  12,  541—545. 

By  allowing  air  to  traverse  an  electric  arc.  nitric  oxide, 
NQ,   and  nitrogen    peroxide,    X02,    are    produced.     The 


author  disousses  several  methods  (this  J.,  1905,  B8)  foi 
determining  the  nitric  oxide,  ind  considers  the  following 
method  the  most  satisfactory.  The  gas  (partially  decom- 
1  ain  1-  tirst  of  all  shaken  with  1  1  per  cent,  solution 
of  potassium  hydroxide  in  order  to  absorb  the  nitrogen 
ovules,  lii  the  residue  the  oxygen  is  determined  by 
shaking  with  |i\ rogallol. 

The  validity  of  the  steps  in  the  reactions  involved  here 
has  been  subjected  to  a  careful  examination.  The 
noil  according  to  which  nitrogen  peroxide  is  absorbed 
bj  a  potash  solution  1-  2NO,  t  2KOB  KN0»4  KNOg+ 
ll_.i  I.  Tin-  proportions  of  nitrate  and  nitrite  formed  in  tins 
reaction  have  Been  submitted  to  careful  measurement,  and 
the  ratio  was  found  to  lie  unity,  as  the  equation  demands. 
This  is,  however,  only  the  case  if  the  solution  be  analysed 
.1  once  ;  if  allowed  to  stand  for  a  few  minutes,  the  pro- 
portion of  nitrate  increases,  owing  to  oxidation  of  the 
nitrite.  The  author  has  found  that  in  some  trial-,  when  a 
high  voltage  (4000  volts)  iu-  used,  the  gases  from  the 
electric  arc  showed  an  excess  of  nitrite  over  nitrate.  Xo 
satisfactory  explanation  of  this  can  be  given,  but  it  is 
pointed  out  that,  with  suitable  conditions,  the  yield  of 
nitrite  could  probably  be  raised  so  as  to  be  almost  quanti- 
tative.— C.  E.  F. 


Sulphur;  Determination  of in  iron.  W.  Schulte.  Stahl 

u.  Eisen,  1906,  26,  986-491. 

The  author  has  confirmed  a  statement  of  Schindler's, 
made  in  1893.  that  if  iron  be  dissolved  in  strong  hydro- 
chloric acid,  the  whole  of  its  sulphur  is  evolved  as  hydrogen 
sulphide  ;  no  organic  sulphur  compounds  are  formed, 
as  they  are  when  dilute  acid  is  used,  and  Jience  an  accurate 
determination  of  the  sulphur  is  possible  without  the 
troublesome  ignition  of  the  evolved  gases  in  an  air-free 
atmosphere,  which  is  necessary  when  dilute  acid  is  used 
for  the  solution  of  the  metal.  The  author's  method  is  as 
follows  : — 10  grms.  of  the  sample  are  placed  in  a  flask 
provided  with  a  ground  stopper  .which  carries  a  tap- 
funnel  reaching  nearly  to  the  bottom  of  the  flask,  and  a 
delivery  tube  (preferably  provided  with  a  stop-cock). 
This  is"  connected  by  rubber  tubing  with  a  wash-bottle 
containing  160  c.c.  of  water,  the  exit  tube  of  which  is  in 
turn  connected  with  a  form  of  absorption  flask  containing 
about  35  c.c.  of  cadmium  acetate  solution  (25  grms.  of 
cadmium  acetate,  or  5  grms.  of  cadmium  acetate  and  20 
grms.  of  zinc  acetate,  dissolved  in  250  c.c.  of  water  and 
250  c.c.  of  glacial  acetic  acid,  and  then  made  up  to  a 
litre).  By  means  of  the  tap-funnel  two  successive 
quantities  of  50  c.c.  each  of  hydrochloric  acid  (sp.  gr., 
1-19)  are  delivered  upon  the  iron,  as  rapidly  as  is  consistent 
with  a  not  too  violent  evolution  of  gas  (3 — 4  bubbles  per 
second  through  the  wash-bottle).  When  the  evolution 
slackens,  a  Bunsen  burner  with  a  luminous  flame.  7  mm. 
high,  protected  by  a  chimney,  is  brought  under  the  flask 
and  about  6  cm.  "below  it.  The  flame  is  very  gradually 
raised,  as  necessary,  to  about  3J  cm.,  and  kept  at  that 
height  till  all  the  "iron  is  dissolved  (1 — 1J  hours).  The 
flame  is  then  heightened,  and  air  admitted  to  the  burner, 
so  that  the  liquid  bods  (the  funnel-tap  being  opened  to 
avoid  accidental  sucking  back),  and  gentle  boiling  is 
continued  for  about  eight  minutes.  The  burner  is  now 
moved  to  the  wash-bottle,  and  when  the  water  i 
the  stop-cock  between  wash-bottle  and  flask  is  closed; 
and  the  boiling  continued.  When  the  cadmium  acetate 
solution  is  heated  practically  to  boiling  by  the  steam,  the 
wash-bottle  connection  is  broken,  and  the  burner  removed. 
All  of  the  hvdrogen  sulphide  will  now  have  been  driven  into 
the  cadmium  solution.  To  determine  the  sulphur,  there  are 
now  added  to  the  contents  of  the  absorption  flask  5  c.c. 
of  copper  sulphate  solution  (1  litre  contains  120  grms. 
of  the  crvstallised  salt  and  12d  c.c.  of  concentrated 
sulphuric  acid),  the  flask  is  well  shaken,  the  copper  sulphide 
collected  on  a  7  cm.  ashless  filter,  well  washed,  and  burnt 
off  (raising  the  temperature  very  gently)  to  cupric  oxide, 
from  the  weicht  of  which  the  sulphur  is  calculated. 

The  author  has  proved  that  the  gases  passing  the 
cadmium  solution  contain  no  sulphur  in  any  form,  and 
that  the  results  agree  with  those  obtained  by  the  more 
laborious   oxidation   method. — J.  T.  D. 
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Butler  ;    The  Polenske  Method  for  the  detection  of  cocoanut 

oil  in .     .S.  Rideal  and  H.  G.  Harrison.     Analyst, 

1906,  31,  254— 258. 

The  authors  have  examined  by  the  Polenske  method  (this 
J.,  1904.  3S7)  a  number  of  pure  English  butters,  as  well  as 
butters  of  unknown  origin.  They  find  that  the  distillates 
from  pure  butters  do  not  give  "  soluble  "  and  "  insoluble  " 
figures  in  strict  ratio,  but  that,  starting  with  a  pure 
butter  fat,  the  admixture  of  cocoanut  oil  causes  the 
relative  increase  in  the  "  insoluble  "  figure  to  agree  with 
Polenske's  results.  The  figures  obtained,  are  given  in 
tabular  form,  and  from  them  curves  have  been  constructed, 
the  "  insoluble "  figures  being  plotted  against  the 
"  soluble."  The  English  butters  gave  a  curve  lying 
considerably  below  that  for  Polenske's  butters,  whilst 
the  curve  for  the  butters  of  unknown  origin,  lay  between 
the  other  two.  Between  the  figures  found  by  the  authors 
and  those  of  Polenske,  there  is  such  a  divergence  that 
an  appreciable  margin  of  possible  adulteration  mav  be 
inferred.— W.  P.  S. 


OSGA  NIC— QUA  XT/TA  TI  VE. 

Coals  and  lignites  ;    Determination  oj  volatile  combustible 

mutter  in .     E.   E.  Somermeier.     J.  Amer.  Chem. 

Soc.  1906,  28,  1002—1013. 

With  some  samples  of  lignite  the  author  has  found  it 
to  be  impossible  to  obtain  closely-agreeing  duplicate 
results  when  using  the  method  recommended  in  the 
Report  of  the  Committee  on  Coal  Analysis  appointed  by 
the  American  Chemical  Society,  for  the  determination 
of  volatile  combustible  matter  (see  this  J.,  1S9S,  608>. 
The  results  of  a  considerable  number  of  experiments, 
carried  out  with  a  view  of  explaining  these  discrepancies, 
show  that  the  value  obtained  for  volatile  matter  in  coal 
is  affected  to  an  important  degree  by  the  method  of 
heating  the  sample,  by  the  fineness  of  the  pulverisation, 
and  by  the  amount  of  loosely  held  moisture  present. 
In  bituminous  coals  these  differences  do  not  exceed 
3  or  4  per  cent.,  and  appear  to  be  due  entirely  to  the 
different  breaking  up  of  the  hydrocarbon  compounds 
under  varying  conditions  of  heating,  fineness  of  the  sample, 
and  amount  of  moisture  present.  In  the  case  of  lignites, 
where  the  difference  between  duplicate  determinations 
may  be  as  high  as  25  per  cent.,  it  is  due  largely  to  the 
mechanical  loss  in  the  sample  during  the  rapid  expulsion 
of  the  volatile  matter.  Finer  ground  samples  give  a 
somewhat  lower  amount  of  volatile  matter  than  do 
coarser  samples.  Whilst  the  official  method  may  be 
taken  as  giving  correct  results  in  cases  where  mechanical 
loss  cannot  be  shown,  it  does  not  necessarily  give  a  result 
approximating  very  closely  the  volatile  matter  as  given 
off  when  the  coal  is  burnt  under  a  steam-boiler,  where  the 
conditions  more  nearly  resemble  a  method  described  by 
the  author,  in  which  the  coal  is  subjected  to  a  preliminary 
heating  at  a  low  temperature  before  being  heated  as 
recommended  in  the  official  method.  It  is  considered 
desirable  that  the  latter  method  be  modified  in  order  to 
prevent  mechanical  loss  in  the  case  of  lignites. — W.  P.  S. 


Starch    [in     cereals]  ;      Determination    of . 

B.  Gschwendner.     Chem.-Zeit,  19015,  30,  701—763. 

The  author  proposes  the  following  simplified  method  for 
the  determination  of  starch  in  cereals  :  5 — 7-5  grms.  of 
meal  are  placed  in  a  50  c.c.  measuring  flask  together  with 
25—30  c.c.  of  acidified  brine,  and  the  mixture  is 
thoroughly  shaken  until  the  meal  is  uniformly  suspended 
in  the  liquid.  The  acid  brine  is  prepared  by  dissolving 
100  grms.  of  salt  in  400  c.c.  of  water  and  adding  to  the 
solution  50  c.c.  of  23  per  cent,  hydrochloric  acid.  The 
flask  is  then  attached  to  a  refiux  condensing  tube,  and  is 
heated  in  a  calcium  chloride  bath  (b.pt.,  107° — 110°  C.) 
for  1J  hour.  At  the  end  of  that  time  5  c.c.  of  basic  lead 
acetate  solution  are  added,  the  contents  of  the  flask  are 


cooled,  and  diluted  to  the  mark.  An  excess  of  water 
corresponding  to  the  volume  of  the  undissolved  residue 
is  added,  vi-..,  in  the  case  of  maize-flour.  0'7  c.c.  per  3  grms. 
of  flour.  The  solution  is  then  filtered  and  polarised. 
The  polarisation  value  is  calculated  as  dextrose,  and  th^ 
result  x  0-9  gives  the  quantity  of  starch.  Reasonable 
variations  in  the  concentration  and  time  of  heating  have 
no  influence  on  the  results,  but  it  is  not  advisable  to 
hydrolyse  solutions  containing  more  than  20  per  cent, 
of  meal.  The  results  are  lower  than  those  obtained  by 
the  high-pressure  conversion  method,  but  slightly  higher 
than  those  found  by  the  diastase  method,  in  which  traces 
of  starch  remain  unconverted.  The  author  has  only 
investigated  the  method  fully  for  the  valuation  of  maize  ; 
the  analysis  is  effected  with  the  minimum  expenditure  of 
time  and  trouble. — J.  F.  B. 


Fermentable  matter  in  grain  ;  Determination  of  — — . 
Boidin  and  de  Lavallce.  Bull.  Assoc.  Chim.  Suer:  et 
Dist..  1906,  23,  1383—1384. 

The  principal  causes  of  error  in  starch  determinations  by 
chemical  methods  are  :  1.  Non-fermentable  bodies  are 
reckoned  as  starch  ;  2.  During  the  acid  hydrolysis  of  the 
dextrin  a  portion  of  the  sucrose  is  destroyed.  The  authors 
suggest  the  following  method,  a  process  of  determination 
by  means  of  fermentation  : — The  whole  or  ground  grain 
is  boiled  with  an  organic  or  mineral  acid  under  a  low  | 
pressure  for  a  very  short  time  (until  the  starch  is. 
liquefied).  The  pasty  solution  thus  obtained  is  trans- 
ferred to  a  flask,  the  neck  of  the  latter  is  closed  with  a 
cotton-wool  plug,  and  the  whole  sterilised.  After  cooling, 
the  acid  is  neutralised  with  sterilised  chalk,  tho  neutralised 
solution  then  being  treated  with  a  saccharifying  mucedina 
and  pure  yeast.  This  method,  which  is  an  exact  copy 
of  the  commercial  amylo  process,  possesses  the  following 
advantages:  — 

1.  The  inclusion  of  non-fermentable  substances  such  as 
the  pentoses  as  fermentable  matter,  is  avoided. 

2.  By  the  use  of  mucedinse  in  an  aseptic  medium,  a 
fermented  solution  is  obtained  which  contains  neither 
reducing  sugar  nor  starch. 

3.  Nearly  the  theoretical  yield  is  obtained. 

4.  Analytical  details  may  be  modified  to  any  degree, 
so  that  in  the  majority  of  cases  the  yield  on  the  largt 
scale  may  be  calculated,  thus  rendering  it  possible  tc 
detect  any  faults  in  the  manufacture. — L.  E. 


Malic  acid  and  other  fixed  acids  ;     Determination  of 

in  fruit  juices.       W.  Mestrezat.       Compt.  rend.,  1906, 
143,    185—186. 

The  method  is  based  on  the  insolubility  of  barium  malate, 
tartrate,  and  succinate  in  75  per  cent,  alcohol.  A  known 
volume  of  the  fruit  juice  is  neutralised  with  barium 
hydroxide,  a  few  drops  of  3  per  cent,  acetic  acid  added,  the 
whole  concentrated  in  vacuo.  2  cm.  of  a  30  per  cent,  barium 
acetate  added  and  enough  alcohol  to  bring  the  alcohol  con- 
tent to  80  per  cent.  The  precipitate  contains  the  barium 
salts  of  the  acids,  also  the  gums,  pectins,  albuminoids,  and 
tannins;  whilst  the  clear  solution  contains  the  sugar, 
glycerol,  soluble  barium  salts,  and  other  substances. 
The  precipitate  has  enough  sulphuric  acid  added  to  it 
to  decompose  the  barium  salts,  along  with  10 — 12  c.c.  of 
water,  and  the  whole  is  made  up  to  100  c.c.  with  alcohol, 
when  the  gums,  pectins,  and  albuminoids  are  precipitated. 
Eighty  c.c.  of  the  filtered  liquid  are  taken,  potassium 
chloride  and  acetate  added,  and  the  volume  made  up  to 
100  c.c.  with  water,  whereby  the  whole  of  the  tartaric 
acid  is  precipitated.  From  the  filtrate  the  barium  malate 
and  succinate  are  precipitated  as  above,  dissolved  in 
water,  and  the  tannin  removed  by  precipitation  with 
Laborde's  mercury  acetate  solution.  The  malic  acid  is 
estimated  by  oxidation  with  permanganate,  the  solution 
being  then  evaporated  to  dryness  with  sand,  and  the 
succinic  acid  extracted  from  the  residue  with  ether. 

— E.  F.  A. 
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Phosphohumic  constituent*  of  the  J.  Ihimont. 

Oompt  rend,   1906,  143.   186—189. 

Oj  treating  potassium  liumate  with  phosphoric  a 

HMM  time,   a  certain  amount  of  the   phosphoric  arid  is 

I.  The  amount  fixed  in  this  manner  is  largely 
ncreased  ou  sulistitutiiit:  monocalcium  phosphate  for 
pttoephoric  acid.  A  further  proof  of  the  existence  of 
phosphohumic  acid  compounds  was  obtained  by  pre- 
ing  a  mixture  of  humic  acid  and  potassium  biphos- 
pnato  with  either  acetic,  citric,  hydrochloric,  or  sulphuric 

Hid  determining  the  amount  of  phosphoric   a<  id 
etamed  by  the  humus  and  the  water  respectively.-    K.  F  A. 


Trade  Report. 

Italy  ;    Tariff  -Modifications  is  . 

Bd.  of  Trade  J..  Aug.  23,  1906. 

A  Law,  dated  July  1"'.  modifies  the  duties  leviable  on 
oertain  articles  on  importation  into  Italy.     The  new  duties 
came  into  force  on  July  24,  and  are  to  remain  in  fi 
until  December  31,   iy()<>. 

Additions  to  the  Tariff  are  printed  in  italics. 


Tariff  No 


Articles. 


Rate  of  duty. 


Former. 


Present. 


6 

7 
(a) 


10 

14  bis 

IS 

to) 

(6) 


31 
(a) 


(6) 


(A 

"   I 

35 
te) 
id) 
39 

(a) 
(6) 

40  bis 
43 


(6) 


(/I 
43  bis 

(a) 

16) 
S*  bis 

(a) 

(6) 


Ether  and  chloroform,  including  the  weight  of  the  immediate  receptacles   

Oils.  Axed— 
Fish  oili'l— 

in  bottles  or  other  simitar  receptacles  o/  a  capacity  not  greater  than  5  litres .... 

In  other  receptacles    

Xote. — Fish  oil  prepared  lor  medicinal  use  with  the  addition  of  other  substances, 
is  dutiable  as  a  compound  medicament. 

Yeasts   

Sugar  of  milk 

Glucose —  i 

Solid - 


Lire    cts. 
Per  100  kilos. 
4     00(») 


Lire     cts. 

Per  lou  kilos. 

90     00 


Liquid    

Xote. —  Both  on  solid  and  on  liquid  glucose  a  surtax  equal  to  the  internal  manu- 
facturing tax  is  leviable,  in  addition  to  the  Customs  duty,  at  the  rate  of — Solid. 
40  lire  per  100  kilos.  ;   Liquid.  20  lire  per  100  kilos. 
Acids — 

Acetic,  impure  

Xote. — Crude  pyroligneous  acid  and  acetic  acid,  even  limpid  like  water,  con- 
taining substances  having  an  empyreumatic  or  bituminous  odour,  proceeding  from 
the  distillation  of  icood.  and  of  a  total  acetic  strength  of  less  than  50  per  cent.,  are 
regarded  as  impure  acetic  acid. 
Acetic,  pure,  containing  (by  weight)  of  anhydrous  acetic  acid — 

10  per  cent,  or  less    

More  than   10  and  less  than  50  per  cent 

50  per  cent,  or  more,  but  less  than  98  per  cent 

98  per  cent,  or  more  tglaciali 

Xote. — On  pure  acetic  acid  a  surtax  countervailing  the  internal  manufacturing 
tax  is  leviable,  in  addition  to  the  Customs  duty,  at  the  following  rates — 
Pure  acetic  acid,  containing  in  anhydrous  acetic  acid — - 

Lire  cts. 
100  bilos. 

10  per  cent,  or  less 15     00 

More  than   10  and  less  than  50  per  cent 90     00 

50  per  cent,  or  more  ISO     00 

Arsenious 


(Impure) 

6     00  I  10     00 

(Pure)  / 

10    oo  (  6    oo 


Free  12  00 

99     00(")  60  00 

90     00(*1  I  .„  „„ 

Til      ooi 'I  I  4U  U0 


: 


1     00 


30     00 


Citric 


Lactic  

Not  specially  mentioned    

Oxides— 

Of  lead    

Of  tin 

Chlorides — 

Of  lime,  of  potassium,  and  of  soda  (hypochlorites! 

Of  calcium    


15 

00 

2 

III! 

90 

00 

10 

Illl 

)        180 

00C) 

1 

18 

Il.l 

)"       200 

OO(') 

l 

20 

00 

Free 
10     00 


00 
00 


Salts  of  gold  and  of  platinum 
Sulphates — 


Free 
Free 
Per  Into. 
5     00(») 


Of  ammonia 


I  ,        Freed 

-'      Per  100  kilos. 

I  1     00(») 


4  00 

25  00 

25  00 

10  00 

8  00 

v  00 


oo 
oo 


I 


Of  manganese 

Silicates  of  potassium  and  of  sodium — 

Liquid  or  in  solution    '. 

Solid | 

Vaseline — 

Xatural    

Artificial    

Chlorate  and  perchlorate  of  potassium  and  of  sodium 


2     00 

0     50(")  ■] 

15      00(") 

As  mineral 
oils.] 


Sulphite,  bisulphite,  hyposulphite  of  calcium,  potassium,  and  sodium 

Salts  of  antimony 

Salts  of  tin 

Chemical  products  not  specially  mentioned    

Xote. — Chemical  products  not  specially  mentioned,  containing  alcohol,  or 
in  the  manufacture  of  which  alcohol  is  used.  pay.  in  addition  to  the  Customsduty. 
a  surtax  on  the  quantity  of  alcohol  so  contained  or  used,  as  determined  by  the 
Minister  of  Finance  in  consultation  with  the  Board  of  Customs  Experts. 

The  importation  of  mineral  water  or  spring  salts,  for  hygienic  or  curative 
purposes,  containing  more  than  25  per  cent,  of  chloride  of  sodium,  is  subject  to 
compliance  with  the  regulations  laid  down  by  the  Minister  of  Finance  for  the 
trade  in  salt.  Ac.  On  such  salts  containing  more  than  25  per  cent,  of  chloride  of 
sodium,  a  surtax  is  imposed,  countervailing  the  internal  tax.  of  12  lire  per  100 
kilos. 


10    00('«) 


Per  kilo. 
10    00 


Free 

j 

Per  100  kilos. 

5  00 

0  50 

1  20 

15  00 

30  00 

20  00 

5  00 

15  00 

10  00("> 

10  00 
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(l)  These  articles  formerly  paid  also  the  duty  on  alcohol  at  the 

rate  of  4'66  lire  per  kilo. 
(*)  Xo  distinction  is  made  between  pure  and  impure  fish  oils 

under  the  present  Law. 
(si  As  sugar  of  the  first  class. 

(«)  Of  first  class,  superior  to  >"o.  20  Dutch  standard  in  colour. 
(*)  Of  second  class. 

(•)  Liquid  containing  50  per  cent,  or  more  of  acetic  acid. 
(7)  Crystallised. 


(*)  As  nitrate  of  silver. 

(»>  Crude. 

i10 1  Refined. 

(")  As  sulphate  of  soda.  100  kilos,  of  solid  Bilicate  was  takeo 
as  equivalent  to  300  kilos,  of  liquid  silicate. 

(1J)  As  solid  paraffin. 

t11)  Not  applicable  to  perchloride  of  tin.  for  which  a  "  con- 
ventional "  rate  of  4  lire  is  established. 


Greece  ;    Tariff  Modifications  in  . 

Bd.    of   Trade   J.,  Aug.   16,   1906. 
[Note. — Additions  to  the  Tariff  are  printed  in  italic  type.] 


Tariff  >"o. 


Tariff  classification. 


Kate  of  duty. 


Former. 


91  (a) 
(ft) 
<c> 
id) 

M 

103  (6) 


Drachmas. 
Per  100  okes. 

Common  soaps  or  soaps  made  from  inferior  dive-kernel  oil.  /or  laundry  purpose* 40     00 

Soap  for  washing  wool,  in  blocks Free 

Soaps  in  rake*,  oblong  or  not,  not  perfumed,  for  toilet  purposes — 

pharmaceutical  soaps  in  general,  in  cakes,  oblong  or  not,  in   wrappers    or   not,    not 

perfumed  {except  medicinally)    — 

Glycerin  soaps  in  general  — - 

Carbon  bisulphide     : Free 


New. 


Drachmas. 

Per  100  oka. 

40    00 

No  change 

100     00 

150     00 

250     00 

10     00 


New   Books. 

A  List  of  Official  Chemical  Appointments  held  in 
Great  Britain  and  Ireland,  in  India  and  the  Colo- 
nies.   Compiled  by  direction  of  the  Council  of  the  Insti- 
tute of  Chemistry,   and  under  the  supervision  of  the 
Proceedings    Committee,    by    Richard    B.     Pilcher 
(Fellow  of  the  Chartered  Institute  of  Secretaries),  Regis- 
trar and  Secretary  of  the  Institute  of  Chemistry.    June, 
1906.     The    Institute   of   Chemistry   of    Great    Britain 
and   Ireland,    30.    Bloomsbury   Square,   London,    W.C. 
Price,  2s.  net.     Post  free,  2s."  3d. 
8vo  volume,  containing  123  pages  of  subject  matter,  the 
table  of  contents  at  the  beginning  serving  all  the  purposes 
of  index.     The  object  of  the  publication  is  stated  to  be 
"  to  provide  and  maintain  a  list  of  official  appointments 
■which  are  held  by  professional  chemists,  and  professors 
and  teachers  of  chemistry."     The  list  is  arranged  in  two 
main  divisions  : — The  first  contains  appointments  under 
the  various  departments  of  State,   and  professional  and 
teaching  appointments  in  Great  Britain  and  Ireland  ;  the 
second  containing  appointments  in  the  Empire  of  India, 
the  Dominion  of  Canada,  the  Commonwealth  of  Australia, 
and  the  British  Colonies  and  Protectorates,  including  New- 
Zealand.     The  work  ends  with  an  Appendix,  devoted  to 
Chemical    Societies    and    Institutions.     It  is  stated  that 
"  Suggestions   which    may  increase  the  usefulness  of  the 
list  will   be   welcomed,  and  should   be  addressed    to   the 
Registrar." 

Lehrbuch  der   Anorganischen   Chemie.     Von   Dr.  H. 

Erdmann.     Director   des   Anorg.    Chem.  Instituts    der 

konigl.     tech.     Hochschule    zu     Berlin.      4te    Auflage. 

Friedrich    Vieweg    und    Sohn's    Verlagsbuchhandlung. 

Braunschweig,    1906.     Price   15M.,   or   bound,    16M.   or 

17M. 
8vo  volume,  containing  744  pages  of  matter,  with  303 
illustrations,  95  tables,  a  calculations  table,  and  7  coloured 
tables  (spectra).  There  are  indexes  of  subjects  and  of 
authors.  The  matter  is  classified  in  the  following  groups  : 
— I.  Introduction  to  Chemistry.  II.  The  Metal- 
loids, general  properties  and  distribution,  (i)  Chief 
Gases  ;  (ii)  Rare  Gases  ;  (iii)  Air  ;  (iv)  Sulphur  Group  ; 
(v)  Halogens  ;  (vi)  Phosphorus  Group  ; "  (vii)  Carbon 
Group.  III.  The  Metals,  with  supplementary  group, 
containing  Osmium,  Ruthenium  and  Tellurium.  IV. 
General  Matter  on  the  Properties  of  the  Elements 
and  their  Compounds. 

ELEKTROLYTISCHE    ALKALICHLORIDZERLEGUNG    MIT    FLUS- 

sigen    Metallkathoden.     (Monographien   fiber   ange- 

wandte   Elektrochemie.)     Von    Dr.    R.    Lucion.     Wil- 

helm  Knapp's  Verlag.     Halle  a.  S.,  1906.     Price  9M. 

8vo  volume,  containing  204  pages  of  subject-matter,   and 

an  alphabetical  index  of  names  only,   the  subjects   being 


taken  as  indexed  by  means  of  the  table  of  contents 
at  the  beginning  of  the  work.  The  matter  is  thus 
classified : — Part  I.  Processes  with  the  Mercury 
Cathode,  (i)  Theory  of  the  Electrolysis  of  Alkali  Chlorides 
with  the  mercury  Cathode  ;  (ii)  Practical  Difficulties,  4c.  ; 
(iii)  Description  of  the  Patented  Processes  ;  (iv)  Historical ; 
(v)  Costs  of  Preparation,  &c.  Part  II.  Processes  with 
fused  Metallic  Cathodes,  (i)  General ;  (ii)  Practical 
Difficulties  ;    (iii)  The  Patented  Processes  ;  (iv)  Results. 

Lecture  Notes  on  Chemistry  for  Dental  Students, 
including  Dental  Chemistry  of  Alloys,  Amalgams, 
&c.  Such  portions  of  Organic  and  Physiological 
Chemistry'  as  have  Practical  bearing  on  the 
Subject  of  Dentistry,  Inorganic  Qualitative 
Analysis,  &c,  and  the  Chemical  Examination  of 
Urine  and  Saliva.  By  H.  Carlton  Smith,  Ph.G., 
Lecturer  on  Physiological  Chemistry  at  Harvard 
University  Dental  School,  &c.  John  WUev  and  Sons, 
New  York.  1906.  Price  10s.  6d.  Chapman  and  Hall, 
Ltd.,  London. 

8vo  volume,  containing  250  pages  of  subject-matter, 
6  further  pages  of  appendix,  and  the  alphabetical  index, 
followed  by  nine  plates  of  microscopic  figures.  The  work 
is  illustrated  further  by  21  engravings. 

Part  II.  of  the  work  deals  with  the  subject  of  Dental 
Metallurgy,  and  is  sub-divided  into  I.  The  Metals. 
II.  Alloys.  III.  Amalgams.  IV.  Dental  Cement. 
V.  Solders  and  Fusible  Metals.     VI.  Recovery  of  Residue. 

Modern  [American]  Soaps,  Candles,  and  Glycerin.  A 
Practical  Manual  of  Modern  Methods  of  Utilisation  of 
Fats  and  Oils  in  the  Manufacture  of  Soap  and  Candles, 
and  of  the  Recovery  of  Glycerin.  By  Leebert  Lloyd 
Lamborn.  D.  van  Nostrand  Co.,  23,  Murray  and  27, 
Warren  Streets,  New-  York.  Crosby,  Lockwood  and 
Sons,  7,  Stationers'  Hall  Court,  Ludgate  Hill,  London, 
E.C.     1906.     Price  30s.  net. 

Large  8vo  volume,  containing  665  pages  of  subject- 
matter,  followed  by  an  appendix  with  tables,  filling  18 
pages,  and  the  alphabetical  index.  There  are  225  illus- 
trations. The  text  is  sub-divided  as  follows : — I.  The 
Soap  Industry.  II.  and  III.  Raw  Materials  of  Soap 
Manufacture.  IV.  Bleaching  and  Purification  of  Soap- 
stock.  V.  Chemical  Characteristics  of  Soap-stock  and 
their  Behaviour  towards  Saponifying  Agents.  VI. 
Mechanical  Equipment  of  the  Soap  Factory.  VII.  Cold 
Process  and  Semi- boiled  Soap.  VIII.  Grained  Soap. 
IX.  Settled  Rosined  Soap.  X.  Milled  Soap  Base, 
Floating  Soap,  Shaving  Soap,  Medicated  Soap.  XI. 
Essential  Oils  and  Soap  Perfumery.  XII.  Milled  Soap. 
XIII.  Candles.  XIV.  Glycerin.  XV.  Examination  of 
Raw  Materials  and  Factory  Products. 
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I.-PLANT,  APPARATUS,  AND   MACHINERY. 

(Continued  from   page   S40.) 

English  Patents. 

rts  or  oilier  applianci  )  for  healing  or  cooling 
granular,   or   pasty    matt  rials,    with    or    without 
tantous   chemical   treatment    of    the    same    with     ga 
J.  Wetter,  London.     From  E.  R.  Besemfelder,  Ch 
tenburg,  Germany.     Eng.  Pat.  18,593,  Sept.  11.  1905. 

Thk  claim  is  for  improvements  in  the  apparatus  described 
in  K.ng.  Pat.  13,830  of  1899  (this  J.,  1900,  725).  II,.- 
coal  or  other  material  is  moved  through  the  heat-inter- 
_nu  apparatus  by  imparting  to  the  trough  or  retort 
scillating  or  vibratory  movement,  instead  of  turning 
the  inclined  retort  on  its  axis. — W.  H.  C. 

Drying    apparatus.      K.    Reyscher,   Bielefeld,  Germany. 
Eng.  Pat.  18.590".  Sept.  14,  1905. 

The  apparatus  consists  of  a  long  chamber  or  tunnel, 
through  which  the  materials  to  be  dried  are  caused  to 
There  is  a  primary  heating  chamber  under  the 
centre  of  the  tunnel,  and  a  secondary  heating  chamber 
under  each  end.  Air  is  drawn  from  the  open  ends  of  the 
tunnel,  over  the  materials,  and  through  the  secondary 
heating  chambers  by  fans,  and  is  delivered  into  shallow 
chambers  above  the  tunnel,  from  which  it  flows  again  over 
the  materials  to  be  dried.  Air  is  also  drawn  from  the 
centre  of  the  tunnel  by  a  compressor  driven  by  an  external 
motor  ;  it  is  heated  by  the  compression,  and  issues  through 
the  primary  heating  chamber  to  an  air  motor  which 
drives  the  fans.  It  is  thereby  cooled,  and  the  liquid  which 
it  has  absorbed  from  the  wet  materials  is  condensed,  and. 
if  valuable,  recovered.  The  only  source  of  heat  employed 
is  the  energy  of  the  motor  which  heats  the  air  by  com- 
ion. — W.  H.  C. 

Filler  presses.     M.  Ekenberg.  Stockholm.   Eng.  Pat.  6363, 
March    16.    1906. 

See  U.S.  Pat.  818,154  of  1906  ;  this  J.,1906,  462.— T.  F.  B. 

United  States  Patents.  ■ 

Evaporating  apparatus.     F.  D.  Smith,  Los  Angeles,  Cal. 
U.S.  Pat.  S2S.343,  Aug.  14,  1906. 


"^P 
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The  liquid  to  be  evaporated  is  fed  from  the  tap.  20,  into 
the  tank,  21,  from  which  it  flows  by  the  pipe.  6.  into  the 
cylinder,  1,  provided  with  a  heating  jacket,  5.  An 
agitator.  4,  drives  the  liquid  from  the  inlet,  6,,  to  the  out- 
let, 7,  and  to  the  tank,  19.      From    19,  the  liquid  flows 


along  the  pipe,  "'.  out  of  the  tubes,  1~>.  into  the  annular 
cups,   in1,  of  the  evaporator  tubes,   12,  down  which   it 
Bows  and   meets  an   ascending    lurrent   of  air  delivi 
through  the  tubes,  14,  13,  by  the  (an,  18.     The  con 

tratcd  liquid  flows  from  the  annular  cups,  23,  atthebott 
of  the  pipes,  by  the  tubes,  28,  into  the  main,   11,  from 

which  it  is  either  drawn  o|F  by  the  tap,  -2.  or  it  returned 
to  the  tank,  21,  for  circulatioE  0  W.  11.  I '. 

Evaporating  apparatus.  J.  \  \\  irren,  \\  ■■  tbrook,  Me.. 
Assignor  to  5.  D.  Warren,  W.  B.  M  ison,  and  F.  Warren, 
Boston,  Mass.     D.S.  Pat.  828,524,  Aug.  14,  1906. 

\\  evaporator,  having  a  Bupply  chamber  below  and  a 
vapour  chamber  above,  comic  I  i  raporator 

pipes  which  pass  through  a  steam  chamber,  has  a  di-- 
oharge  pipe  provide  1  with  an  overflow  bend,  which  has  a 
telescopic  joint  to  regulate  and  determine  the  "hydro- 
static level  "  of  the  liquid  in  the  tube-  The  vapour  and 
Bupply  chambers  are  connected  by  a  return  pipe,  and  the 
overflow  of  the  vapour  chamber  has  a  siphon-breaking 
pipe  with  a  telescopic  joint. — W.  H.  C. 


Evaporator. 


V.    Scherr,    Roosevelt,    X.Y. 
828,685,  Aug.  14,  1906. 


U.S.    Pat. 


A  cylindrical  outer  shell,  a,  is  set  at  an  angle  as  shown, 
and  has  an  interior  cylinder,  c,  placed  eccentrically  within 
it.  The  inner  cell.  c.  has  a  straight  lower  end,  and  a 
stepped  or  "  staggered  "  upper  one.  so  that  the  upper 
ends  of  the  tubes  which  pass  through  it  are  approximately 
in  the  same  horizontal  plane.  The  liquid  to  be  evaporated 
enters  by  the  pipe,  8.  and  passes  through  the  tubes  of  the 
inner  cylinder,  c  and  the  vapour  given  off  escapes  through 
the  dome,  /.  and  the  pipe,  7.  Steam  enters  the  space 
round  the  tubes  through  the  pipe,  d.  and  the  condensed 
water  escapes  through  the  pipe,  e. — W.  H.  C 

Drying-machine  ;     Continuous    roller    .      B.    Cohnen, 

Grevenbroich,  Germanv.     U.S.  Pat.  829,141,  Aug.  21, 
1906. 

A  vertical  series  of  shelves,  formed  of  a  number  of  rollers 
placed  close  together  in  horizontal  rows,  is  enclosed  in  a 
casing  through  which  a  current  of  warm  air  or  other  suit- 
able drying  medium  is  circulated.  Alternate  rows  of 
rollers  are  rotated  in  opposite  directions,  so  that  the 
material  which  is  fed  on  the  top  row  is  moved  forward, 
and  dropped  on  to  the  second  row  at  the  other  end 
through  a  space  left  between  the  shelf  and  the  end  of  the 
case  at  the  opposite  ends  of  alternate  shelves.  The 
material  is  moved  alternately  backwards  and  forwards 
until  it  reaches  the  bottom  shelf,  from  the  end  of  which  it 
is  discharged. — W.  H.  C. 
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Filltr.  C.  Sellenseheidt,  Assignor  to  Filter  und  Brau- 
technischen  Maschinenfabrik  A.-G.,  vorm.  L.  A. 
Enzinger,  Berlin.     U.S.  Pat.  829,807,  Aug.  28,  1906. 

See  Eng.  Pat.  11,979  of  1904  j  this  J.,  1905,  268.— T.  F.  B. 

French  Patents. 

Purification,  methodical  classification,  and  concentration 
of  all  kinds  of  materials  ;  Process  and  apparatus  /or 
.     L.  A.  Morel.     Fr.  Pat.  361,513,  May  26,  1905. 


The  materials  to  be  treated,  previously  brought  into  a  fine 
state  of  division,  are  delivered  from  the  hopper,  ;',  on  to 
the  distributor,  k,  and  are  mixed  with  water  or  other 
suitable  liquid  from  the  pipe,  m,  in  the  shoot.  /,  down 
which  the  mixture  flows  through  the  gratings,  n.  into  the 
funnel  tube,  g.  The  mixture  enters  the  vessel,  a.' which  is 
full  of  water,  and  separates  into  two  portions,  one  lighter 
and  the  other  heavier  than  water.  A  current  of  water 
forced  in  through  the  tube,  c.  and  the  hollow  plug,  6, 
agitates  the  mixture,  and  facilitates  the  separation. 
The  lighter  particles  are  carried  to  the  top  of  the  vessel, 
a,  and  flow  over  the  lip  into  the  trough,  /,  and  the  heavier 
portions  sink  and  collect  at  the  bottom  at  a3.  Thev 
are  removed  from  time  to  time  by  loosening  the  hollow 
plug,  b.  The  agitation  and  separation  are  further 
assisted   by  injecting  water  and  air  through  the  pipes,  h. 

— W.  H.  C. 

Evaporation  ;  New  apparatus  /or .     J.  F.  P.  Kestner 

Fr.  Pat.  361,524,  May  29,  1905. 
In  the  apparatus  described  by  the  author  in  Fr.  Pat. 
315,973  of  1901,  and  in  the  addition  thereto  of  1902 
(this  J.  1903,  788),  the  ascent  of  the  liquid  in  the  tubes 
known  as  "  grimpage  "  haB  been  found  to  work  well  in 
the  earlier  stages  of  a  multiple  effect  system.  It  is 
different,  however,  with  the  later  stages,  in  which,  owing 
to  the  high  vacuum  and  consequent  low  density  of  the 
vapour  and  high  relative  density  of  the  liquid,  and  its 
viscosity,  the  "  grimpage  "  only  takes  place  partially. 
This  defect  is  obviated  in  the  apparatus  described  in  the 


present  specification  by  causing  a  mixture  of  liquid  and 
vapour  to  flow  down  instead  of  up  the  tubes.  An  effect, 
which  the  author  calls  "  deseendage,"  is  obtained,  and  the 
liquid  passes  down  in  a  thin  film  on  the  sides  of  the  tubes. 
A  number  of  long  tubes  is  arranged  vertically  in  concen- 
tric rings  in  a  heating  jacket,  and  the  liquid  enters  the  outer 
ring  of  tubes  from  below.  It  passes  upwards,  and  is 
partially  vaporised,  and  on  reaching  the  top,  the  mixture 
of  vapour  and  liquid  descends  through  the  inner  tubes 
to  the  bottom,  where  the  separator  is  placed,  instead  of 
at  the  top  as  formerly.  The  mixture  enters  a  "  centrifugal 
separator,"  where  the  vapour  is  separated  from  the  liquid, 
which  is  drawn  off  from  below,  while  the  vapour  is  con- 
ducted bv  another  opening  to  the  vacuum  condenser. 

— W.  H.  C. 

Evaporator  ;     Single    effect with    auto-condensation 

by  continuous  compression  of  the  vapour.  C.  L.  Prache 
and  C.  G.  V.  Bouillon.  Fr.  Pat.  364,408,  March  19, 
1906. 

A  cylindrical  vessel  has  its  lower  part  divided  into  several 
separate  compartments,  through  which  the  liquid  flows  in 
succession.  Each  compartment  is  formed  of  a  number  of 
vertical  evaporator  tubes  grouped  round  a  larger,  central 
return  tube,  under  which  there  is  a  deflecting  plate. 
The  tubes  pass  through  and  are  held  in  position  by  upper 
and  lower  tube-plates,  which  are  common  to  all  the 
divisions.  The  liquid  flows  up  the  evaporator  tubes, 
and  returns  by  the  central  tube,  from  the  centre  of  which, 
about  half-way  down,  a  somewhat  smaller  tube  conveys 
a  portion  of  the  concentrated  liquid  into  the  bottom 
chamber  of  the  next  compartment.  The  vapour  given  of) 
collects  in  the  upper  part  of  the  cylinder,  which  is  common 
to  all  the  compartments,  and  it  is  drawn  off  by  a  rotary 
compressor  and  returned,  after  its  temperature  has  been 
raised  by  compression,  to  the  space  around  the  tubes, 
which  forms  a  common  heating  chamber.  The  liquid  is 
fed  through  a  special  float  valve,  and  tubes  are  provided 
to  conduct  away  the  finished  liquid  and  the  uncondensed 
gases  separately. — W.  H.  C. 

Cold  for  industrial  purposes  ;    Process  for  the  production 

of ,  by  the  use  of  volatile  liquids  such  as  ammonia, 

and  the  recovery  of  such  liquids.  K.  A.  Grimoin-Sanson. 
Fr.  Pat.  363.978,  March  8.  1906. 

Two  reservoirs  for  the  volatile  liquid  (ammonia)  are  each 
connected  on  the  one  hand  with  a  refrigerator-coil,  and 
on  the  other,  with  the  delivery  of  an  aspirating  and  com- 
pressing pump.  The  connections  are  controlled  by 
cocks,  actuated  by  a  tappet  carried  on  a  rod.  which  is 
from  time  to  time  moved  backwards  and  forwards  by 
mechanism  worked  from  the  piston  rod  of  the  pump. 
Starting  with  one  of  the  reservoirs  full  and  the  other 
empty,  the  pump  aspirates  a  charge  of  ammonia  from  the 
first  reservoir  into  the  refrigerator-coil,  where  it  is 
expanded,  and  does  work  in  cooling  the  space  round  the 
coil.  The  pump  then  compresses  the  charge,  and  delivers 
it  into  the  second  reservoir.  After  a  certain  number  of 
strokes,  the  first  reservoir  is  emptied,  and  the  second 
filled  with  liquid  ;  then  the  rod  carrying  the  tappet 
moves,  and  the  cocks  are  reversed  so  that  the  pump  now 
draws  from  the  second  reservoir  and  delivers  into  the 
first.  This  cycle  is  repeated  so  long  as  it  is  desired  to  work 
the  apparatus,  which  is  provided  with  a  valve  to  regulate 
the  rate  of  flow  of  the  ammonia  into  the  coil. — W.  H.  C. 

Liquid  separator  ;    Centrifugal .     G.  de  Laval  and 

E.  E.  F.  Fagerstrom.  Fr.  Pat.  364,385,  March  17, 
1906. 

See  Eng.  Pat.  5859  of  1906  ;  this  J.,  1906,  554.— T.  F.  B. 

Vacuum    distilling     apparatus,    with    automatic     cut-off. 
J.  Robert.     Fr.  Pat.  364,491,  March  22,  1906. 

The  apparatus  claimed.  Fig.  1,  consists  of  a  still,  e,  arid 
a  condenser,  g,  which  are  connected  by  two  glass  globes, 
k,  and  p,  resting  in  the  cups,  i,  and  n,  of  the  bronze  castings, 
A.  and  m,  and  connected  together  by  the  glass  tube,  V. 
The  joints,  ;',  and  o.  are  made  tight  by  cork  rings  smeared 
with  vaseline.  Liquid  may  be  added  to  or  taken  from  the 
still  during  distillation   by  the   pipe,   r,   and  the  still  is 
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connected  to  a  vacuum-gauge,  t.  by  the  pipe,  t.     Ther- 

sjometera  arc  inserted  :i t  »  and    w.     The   condenser,    ■/. 

terminates  in  a  reservoir,  :,  for  use  during  the  ohange  ol 

rs,  2,  to  which  it  is  connected  by   a  special  tap,  1. 
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This  tap  is  shown  in  detail  in  Bigs.  2 — 7  ; 
2.    4.    and    6    being    MOtlOOJ    through    '■"•■ 

pjAae  and  showing  the  connection  between 
thecoil.tln-  receiver,  and  tho atmosphere, 
and  3, 6,  and  7  being  seotioni  in  another 
plane  and  ahowing  the  connection  bet  vreon 
the  receiver  and  the  vaonum  pump. 
During  the  progress  of  the  distillation  the 
plugof  the  tap  is  in  the  position  shown 

I    .  -.  2  and   3  ;   8    being   tln- 
tion   in   the  coil ;  9   to   tin- receiver;    and 
12   to  the   pump  through    the    annular 

space  between  the  tubes,  9  and  15. 
The  joint  between  the  receiver.  2,  and 
the  flange,  16,  is  made  l>y  a  rubber  ring. 
When  it  is  desired  to  ohange  the  receiver,  the  tap,  1,  is 
turned  into  the  position  indicated  in  Figs.  4  and  5,  when 
the  connections  to  the  coil  and  to  the  vacuum,  12.  are 
closed  and  the  receiver.  2.  is  in  communication  with  the 
air  through  10.  The  vacuum  in  2  is  broken  and  the 
latter  can  he  removed  and  replaced  bj  a  fresh  receiver. 
The  liiiuiil  distilling  during  the  time  occupied  in  the  change, 
which  is  only  a  few  seconds,  collects  in  :■  When  the  fresh 
receiver  is  in  position,  the  tap  is  turned  into  the  position 
shown  in  Figs,  0  and  7.  when  the  receiver  is  cut  off  from 
both  the  coil  at  8.  and  from  the  air  at  10,  but  is  in  commu- 
nication with  the  pump  through  12.  As  soon  as  the 
receiver,  2.  is  exhausted  the  tap  is  turned  into  the  first 
position  (Figs.  2  and  3),  and  the  distillate  is  once  more 
collected  in  the  receiver.  2.  When  it  is  necessary  to  with- 
draw a  portion  of  liquid  from  the  still,  e,  during  distillation, 
the  apparatus  shown  in  Fig.  8  is  used.  It  consists  of 
two  concentric  tubes.  17  and  18,  which  pass  through  a 
cork,  20,  which  is  placed  in  the  neck  of  a  suitable  vessel. 
It  is  connected  by  17  to  the  tube,  r,  and  by  19  to  the 
pump.  When  it  is  exhausted  the  tap,  1,  is  turned  into  the 
position  shown  in  Figs.  4  and  5,  and  the  tap.  :.  is  opened. 
The  progress  of  the  distillation  is  watched  in  the  glass 
globe,  p,  and  as  there  are  always  a  few  drops  of  liquid  at 
the  point,  y,  in  the  tube,  r.  any  discoloration  due  to 
spurting  can  be  at  once  seen. — W.  H.  C. 


IL— FUEL,   GAS,   AND   LIGHT. 

(Continued  from  page  843.) 

Coal  production  oj  the  xcorld.    Eng.  and  Mining  J.,  Sept.  1, 
1906.     [T.R.] 

The   increase  in  coal  production  is  steady  in  most  of  the 

world's   fields.     The   production   given   in   the   following 

table  is  taken  from  statistics  compiled  for  "  The  Mineral 

Industry  "  : — 

Countries.                            1904.  1905. 

Asia  :                                                              Metric  tons. 

India    7,682,319  7,921,000 

Japan 11,600,000  11,895.000 

Australasia  : 

New  South  Wales     6.116.126  6.035.250 

New  Zealand      1,562,443  1.415,000 

Other  parts  of  Australia  . .            769,723  m'5.000 

Europe  : 

Austria  Hungarv 40.334,681  40.725.000 

Belgium   * 23.380,025  21,844.200 

France 34.502.289  36.048.264 

Germany   169.448.272  173.663.774 

Italv      "            359,456  307.500 

Russia      19.318.000  17.120.000 

Spain                 3.123.540  3,199,911 

Sweden                  320,984  331.500 

United  Kingdom   236.147.125  239.888,928 

North  America  : 
Canada — 

Western                       ....          2.619.816  3.183,909 

Eastern    4,194,939  4.77         - 

United  States     31f-.27o.92o  352,694,110 

South  Africa 3.015,000  3,218,500 

All  other  countries   4.250,000  4,550,000 

Total    867,020.658  929,622,648 
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In  most  cases  these  reports  are  from  official  sources  ; 
in  others  they  are  estimated  as  closely  as  possible  from 
shipping  returns  and  other  data. 

Oxygen  containing  hydrogen  ;  Influence  of  in  deter- 
mining calorific  values  [of  fuels],  E.  Graefe.  J. 
Gasbeleucht,  1906,  49.  666—667. 
In  burning  oils  of  known  calorific  power  in  oxygen  to 
which  hydrogen  has  been  added,  higher  calorific  values 
were  obtained,  the  increase  depending  on  the  quantity 
of  hydrogen  used.  Thus,  with  an  oil  yielding  10,020 
calories,  the  addition  of  1  per  cent,  of  hydrogen  brought 
about  an  increase  of  107  cals.  ;  2  per  cent,  a  further  rise 
of  309  cals. ;  and  3  per  cent.,  523  cals.  It  was  found 
that,  on  an  average,  1  per  cent,  of  hydrogen  raised  the 
calorific  value  by  180  calories,  equal  to  1-8  percent. — D.  B. 

Non-luminous  flames  colon  red  by  metal 'salts ;  Temperatures 

of .      F.  Kurlbaum  and  G.  Schulze.      Ber.  Deutsch. 

phvsik.  Ges.,  1906,  4,  239—247.  Chem.  Centr.,  1906, 
2,  "486. 
The  radiation  from  a  black  bod}-  behind  a  small  number 
of  thin,  luminous  strata  of  the  same  temperature,  is  exactly 
the  same  as  it  would  be  if  such  luminous  strata  were  absent. 
The  authors  measured  the  temperature  of  spirit,  Bunsen 
and  hydrogen  flames  (between  the  outer  edge  and  the  cone) 
rendered  luminous  by  different  salts,  by  so  adjusting  the 
temperature  of  a  Nernst  electrode  (by  regulating  the 
current),  that  its  radiation  was  not  modified  on  passing 
through  the  coloured  flame.  In  the  case  of  sodium 
salts,  the  effect  is  influenced  by  the  nature  of  the  acid 
radical.  Different  salts  give  different  temperatures  for 
the  same  flame,  e.g.,  from  1409°  C.  for  sodium  carbonate, 
up  to  1476°  C.  for  thallium  chloride,  in  the  spirit  flame  ; 
from  1660°  C.  for  sodium  carbonate,  up  to  1812°  C.  for 
rubidium  chloride,  in  the  Bunsen  flame  :  and  from 
1844°  C.  for  lithium  chloride,  up  to  1954°  C.  for 
potassium  chloride  (blue  line)  in  the  hydrogen  flame. 
The  temperature  rises  on  passing  from  longer  to 
shorter  wave  lengths ;  the  temperature  measured 
with  a  given  spectrum-line  of  one  salt  rises  on 
addition  of  a  second  salt,  the  increase  being  more  the 
greater  the  difference  between  the  wave-lengths  of  the 
rays  from  the  two  salts.  .  A  similar  effect  is  observed  in 
the  case  of  two  spectrum-lines  of  one  and  the  same  salt. 
The  actual  temperature  of  the  flame  is  lowered  by  the 
introduction  of  salts.  Salts  which  give  the  highest 
temperatures  are  those  which  are  the  more  strongly 
ionised. — A.  S. 

Tungsten  [Incandescence  electric]  lamp.      F.  Uppenborn. 
J.  Gasbeleucht,,  1906,  49.  756—759. 

The  tungsten-filament  incandescent  lamp,  which  is  now 
being  placed  upon  the  market  by  a  number  of  firms, 
using  various  methods  of  manufacture,  is  the  newest  of 
the  metallic-filament  lamps.  Its  efficiency  is  high,  varying 
from  about  1-0  to  1-2  watts  per  Hefner  candle  (1  Hefner 
candle  =  0-88  English  standard  candle),  and  it  is  claimed 
that  the  average  life  of  the  lamps  is  over  1000  hours,  no 
substantial  change  in  the  lighting  power  occurring  during 
that  period.  The  author  has  compared  the  tungsten- 
filament  lamp  with  the  carbon-,  tantalum-,  and  osmium- 
filament  lamps,  to  ascertain  their  behaviour  under  varia- 
tions in  the  voltage  of  the  current  used.  The  lamps  were 
all  designed  for  110  volts,  and  their  efficiencies  at  the 
start,  stated  in  watts  per  Hefner  candle,  were  as  follows  : — 
carbon  filament,  3-53  ;  tantalum  filament,  1-61 ;  osmium 
filament,  1-76 ;  tungsten  filament,  1-00.  The  voltages 
during  the  test  were  caused  to  vary  over  a  wide  range, 
photometric  tests  and  measurements  of  the  current  being 
made  at  various  points.  It  was  found  that  the  tungsten 
lamp  was.  comparatively,  very  insensitive  to  alterations 
in  the  voltage,  the  consumption  of  current  increasing  but 
slightly  with  increase  of  voltage.  By  means  of  this  lamp, 
it  is  stated,  electric  lighting  is  so  much  cheapened  that 
it  can  compete  more  favourably  than  hitherto  with  gas 
lighting.— H  B. 

Alkali,  inc.,  works  ;    Forty-second  annual  report  on , 

by  the  Chief  Inspector.     VII.,  page  881. 


Erratum. 

This  J..  1906,  page  803,  col.  1,  1.  26  from  bottom  :  for 
"  (2348°)  "  read  "  (2348°  C.)  "  ;  also  1.  24  from  bottom  : 
for  "  1819°  "  read  "  1819°  C." 

English  Patents. 

[Fuel]    Briquettes  ;     Manufacture    of .     Lord    Arm- 
strong, Rothbury,  Northumberland.     Eng.  Pat.  19,212, 
Sept,  22,  1905.  ' 
"  Brewers'  bottoms,"  i.e.,  the  liquid  found  at  the  bottom 
of  casks  returned  by  publicans  to  the  breweries,  is  evapo- 
rated  to   the    consistency   of   treacle,    and    then,    wh 
hot.   is   mixed   with   small   coal,   and  moulded   as   usual. 
The   briquettes  obtained  may  be  given  any  convenient 
coating  to  make  them  waterproof,   if  desired.     Or  I 
ingredients   may   be   mixed   with   the   syrup   before   the 
briquettes  are  made,  to  make  them  waterproof  throughout. 
Thus,  1  llx  of  resin  may  be  dissolved  in  i  oz.  of  linseed 
oil  foots,  and  this  added  to  9  or  10  lb.  of  the  syrup.     A 
good   but   expensive   mixture  is  obtained  by  mixing  8  to 
10  lb.  of  the  syrup.  9  lb.  of  resin,  1  lb.  of  linseed  foots. 
2  lb.  of  glucose. — A.  G.  L. 

Fuel  ;    Artificial .  and  method  of  making  the  same. 

W.  P.  Thompson,  London.  From  A.  Engle,  Met/,  and 
T.  Cahill,  Stuart,  Iowa,  U.S.A.  Eng.  Pat.  21,644, 
Oct."  24,  1905. 

See  Fr.  Pat.  358,831  of  1905  ;  this  J.,  1906,  308.— T.  F.  B.  ] 

Furnaces  for  burning  pulverulent  fuel,  and  for  treating 
pulverulent  ores.  A.  M.  Robeson,  Johannesburg,  and 
C.  A.  Bettington,  Boston,  U.S.A.  Eng..  Pat,  16,226, 
Aug.  9,  1905. 

See  U.S.   Pats.   817.989  and  817,990  of   1906  ;    this  J., 

1906,  465.— T.  F.  B. 

Retort  ovens  ;    Vertical .     J.  Bueb,  Dessau,  Germany. 

Eng.  Pat.  16,579,  Aug.  15,  1905. 

See  Fr.  Pat.  356,974  of  1905  ;  this  J.,  1906,  11.— T.  F.  B. 

Furnaces  for  vertical  gas  retorts.     E.  Derval,  Paris.     Eng. 
Pat.  2040,  Jan.  26,  1906. 

See  Fr.  Pat.  362,501  of  1906  ;  this  J.,  1906,  747.— T.  F.  B. 

Gas  for  illuminating  and  heating  purposes;    Apparatus 

for  producing from  petrol  or  other  suitable  spirit 

or  oil.  B.  K.  Green  and  H.  Mieville,  Great  Malvern. 
Eng.  Pat.  26,847,  Dec.  23,  1905. 
A  current  of  warm,  dry  air  is  divided  into  two  portions, 
and  the  main  stream  is  blown  through  a  carburetter, 
charged  with  petrol,  and  provided  with  transverse  wick- 
like screens,  which  dip  into  the  petrol.  The  latter  is  kept 
at  a  constant  level  by  means  of  a  ball-float  device.  A 
number  of  perforated  pipes  is  arranged  along  the 
bottom  of  the  carburetter  and  immersed  in  the  petrol ; 
through  these  pipes  the  second  portion  of  the  air  supply  is 
blown,  producing  a  spray  of  petrol,  which  falls  partly 
upon  the  transverse  screens.  The  bell -of  the  gas-holder,  in 
which  the  carburetted  air  is  stored,  operates  the  valve 
controlling  the  air  supply,  so  that  the  gas  production  varies 
automatically  with  the  consumption. — H.  B. 

Carbides  for  acetylene  lamps,    generators,    and  the  like; 

Prepared .      Sir    C.     S.    Forbes,    Bart.,    London. 

Eng.  Pat.  16,298,  Aug.  10,  1905. 
The  carbide  to  be   treated  is  placed  under  vacuum  in 
an    air-tight    vessel,    and    a    suitable    retarding   solution 
(preferably  a  solution  of  resin  in  petroleum)  is  then  run 
in,  the  impregnated  carbide  being  subsequently  removed. 

— H.  B. 

Explosive   fluids   or   fluids   under   pressure   [Acetylene] ; 

Means  for  storing .     C.  Hubert,  New  York.     Eng. 

Pat.  20,079,  Oct.  4,  1905. 
The  explosive  fluid  (acetylene)  is  stored,  in  a  cylinder  filled 
with  finely-granulated,  compressed  cocoa-nut  shell  char- 
coal.    The  cylinder  is   closed   by  a  conical   plug  valve, 
which   has   a   delivery   pipe,   a   narrow   duct   or   passage- 
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through  the  plug  lending  to  a  fixed  pressure  gauge,  and  a 
relief  duct  leading  to  a  I'limuber  closed   by   a  screw   i  ip, 
with  a  thin  central   portion  that   will  give  way  if  a  dan- 
pressure  occurs  within  the  cylinder.     The  valve  is 
■  tn  itcil    by     i    worm-wheel,    and    has  a   filter  chamber. 
;li  cotton,  'in  the  duct  leading  to  the  interior  of 
the  cylinder.     A  number  of  fusible  metal   plugs  are  in- 
n  various   parts  of  the  cylinder,  which  will  melt. 
Lit.  1  give  relief  t"  the  pressure  if    the  contents  b< 
rously  heated. — W.  H.  C. 

»j  producing  inc                         — .      H.  C. 
Albrecht,  Berlin.     Eng.  Pat.  15,295,  Jul}  5,  I  

-  are  impregnated  ns  usual  with  a   solution  of  the 
of  thorium  and  cerium,  then  dried,  impre 
with  hydrogen   peroxide,   dried,   and   finally   burned   off 
The    hydrogen    peroxide  converts  the  thorium    salt   into 
le,  and  it  is  stated  that  the  finished  mantle  con- 
tain- thorium  in  a  higher  tlegn t  oxidation  than  thorium 

■c  tin-  J.,   190  i,  Mm.— H.  B. 

■is  for  incandescent  lamps.     S.  Iseki,  Kan 
Ken.  Japan.       Eng.   Pat.  3509,  Feb..   13. 

is  filament  is  coatc  1  with  tungsten,  by  dep 
il  from   tungsten  chloride  vapour   "  according  to 
■  t  making  ordinary  carbon  filaments." 
ited  filament  is  then  fixed  in  an  exhausted  bulb. 
tnl  that  on  starting  the  current,  the  metal 
oines  with  any  oxygen  remaining  in  the  bulb,  forn 
Mid,  protective  Bhield  about  the  filament,  and  producing 
i  more  perfei  t  vacuum. — H.  B. 

United  States  Patents. 

Briquette !  ;  Process  for  preparing  a  mass  jor  making  — 
B.  Wagner.  Berlin.     U.S.  Pat.  829.042.  Aug.  21,  1906. 

nee  Fr.  Pat.  350,579  of  1905  ;   this  J.,  1905,  794.— T.F.B. 

Briquettes  ;     Apparatus    for    coking    .      B.    Wagner. 

Berlin.     U.S.  Pat.  829,448,  Aug    28,  1906. 

>ee  Fr.  Pat.  350.536  of  1905  ;   this  J.,  1905,  721.— T.F.B. 

las  producers  ;    Process  of  regulating  the  tempera! 

combustion    in   .     H.    L.   Dohertv.   Madison.    Wis., 

Assignor    to    Combustion    Utilities    Co.,    Xew    York. 

0.8.  Pat  829,105,  Aug.  21,  1906. 

The  claim  is  for  the  process   of  making   producer-gas   by 

a  current  of  gas  consisting  of  free  oxygen  or  air 

\ith   from   5   to    15   per  cent,   of  carbon  dioxide 

a  deep  bed  of  fuel,  and  conducting  the  resulting 

as,  unburnt.  to  the  place  where  it  is  to  be  used.     The 

ige  of  carbon  dipxide  is  adjusted  in  such  manner 

I  hat  the  heat-producing  or  exothermic  reaction.  C  +  O  =  C<  >. 

lad  the  heat-absorbing  or  endothermic  reaction.  C02-(-C  = 

balanced,   that  the  resulting  temperature  is 

sufficiently  high  to  completely  burn  the  fuel  to  an  ash, 

ut  not  high  enough  to  allow  of  the  formation  of  trouble- 

NftM  clinkers.— W.  H.  C. 

iat  producer.     J.  G.  Nash.  Adelaide.     U.S.  Pat.  829,541, 
Aug.   2s.   1906. 

<ElEng.  Pat.  17.712of  1904  ;   this  J..  1904,  1081—  T.F.B. 

iat ;  Apparatus  for  producing  power  — — .  L.  Hertzog, 
BerUn-Siidende.  Assignor  to  A.  Saurer,  Arbon.  Switzer- 
land.    US.  Pat.  829,919,  Aug.  28,   1906. 

>K  Fr.  Pat.  346,526  of  1904  ;   this  J.,  1905,  191.— T.F.B. 

rates  :    Apparatus  jor   subjecting  - to  the  action  of 

liquids.     W.    Feld,    Honningen    on  "Rhine,    Germanv. 
IS.  Pat.     829,261,  Aug.  21,  1906. 

^ee  Fr.  Pat.  360,373  of  1905  ;   this  J.,  1906,  467.— T.F.B. 

•as  purifying  apparatus.     M.  Drees,  Aplerbeck,  Germanv. 

U.S.  Pat.  829,700,  Aug.  28,   1906. 
>IB  Eng.  Pat.  1228  of  1905  ;    this  J.,  1906,  212.— T.F.B. 


Sledrodt  l<>r  areJightt.  P.  .1  Gerard,  Assignor  to  L. 
Fiedler,  London,     is.  i\,t    B28.644,   tag.  14,  1906. 

TBXelectrodeiscomposedof  an  intimate  mixture  of  carbon 

.mi  1   an   alloy   of   mi  infill  111    with   aluminium   or  another 
metal    to  which   may   be  added   ■   amaJl   per 
i  .Mum  nitrate,  or  a  salt  of  a  rare  earth.-  -W.  EL  C. 

French  Patent-. 

furnace.     I'    \     Parsv.     First  Addition,  dated 
March  1".  1906,  to  Fr.  Pat.  360,070,  Feb.  II,  190 
J..  1906,  466). 

Thk  retort  sett  bed   in  the  principal   patent  is 

provided   centrally    with    a     generator  and   recupei 

1  end  to  en  1.  p  irallel  with  copy 

the  entire  depth  of  the  setting,  and  having  their  gas- 
distributing  outlets  at  the  top. — H.  B. 

lueer  for  end  dock,  ist.     Uaschinenfab.  and  Mi.hlen- 
l.iu.ins.   G.    Lot]  Fr.   Pat.  364,116,   Feb.   21. 

1906. 

Thk  ted  for  utilising  coal-slack 

and  other  finely-divided  combu  provided  inter- 

nally with  two  or  more  horizontally  superposed  -cries  of 
baffles,  which  support  the  fuel  to  a  considerable  extent. 
and  prevent  the  obstruction  due  to  the  pressure  of  the 
superincumbent  mass.  Preferably  there  are  two  series 
of  baffles,  the  tops  of  which  are  /\-shaiwd.  the  air  supply 
being  admitted  beneath  those  of  the  upper  series,  which  are 
perforated,  whilst  the  gas  produced  18  drawn  off  beneath 
the  lower  series. — H.  B. 

Gas;    Process  of  carburetting .     [Carburetted  uater- 

gas].     F.   Dannert.     Fr.  Pat.   364,210.  March  13,  1906. 

I  A  PRODUCER,  which  is  charged  with  solid  fuel,  and  is  pro- 
vided as  usual  with  a  gas  outlet  at  the  top  and  steam  and 
air  inlets  at  the  bottom,  is  also  fitted  at  one  side  with  a 
vertical  channel  or  pipe  in  the  masonry,  the  lower  end  of 
which  opens  into  the  reducing  zone  of  the  fuel,  whilst  the 
upper  end  is  fitted  with  a  siphon  tube  for  the  admission 
of  liquid  hydrocarbon.  The  oil  becomes  vaporised  on 
dropping  down  the  channel,  and  on  issuing  into  the 
reducing  zone  is  converted  completely  into  incondensable 
gas,  without  undergoing  combustion. — H.  B. 

Filaments  jor  incandescence  electric  lamps.  Soc.  Zirkon- 
Qluhlampenwerk,  Dr.  Hollefreund  &  Co.  Fr.  Pat. 
364,181,  Jan  30,  1906. 

"  Hydrooenised  "  and  "  nitrogenised  "  compounds  of 
chromium,  molybdenum,  tungsten,  and  other  metals  of  the 
iron  group  mav  be  obtained  bv  proceeding,  according 
Fr.  Pat.  342,581  of  1904  (this  J.'.  1904,942).  the  magnesium, 
aluminium,  potassium,  or  sodium  formerly  used  as 
reducing  metal  being  replaced  by  powdered  zinc,  or  some 
other  metal  which  does  not  react  violently  with  oxidised 
compounds.  Or,  the  four  above-named  metals  may  be 
used  safely  for  the  reduction,  if  they  are  employed  in  large 
excess  (say  five  times  the  amount  theoretically  required)- 
The  reduction  may  also  be  effected  in  two  stages  :  first 
with  zinc  powder,  and  then  with  magnesium,  &c.  In  any 
case,  the  pulverulent  product  is  purified  with  acids,  dried. 
mixed  with  an  agglutinant  such  as  tar,  and  formed  into 
threads.  The  filaments  are  then  heated  at  1000* — 
l."><Ht=  C.  in  an  indifferent  gas  for  several  hours  ;  or.  pre- 
ferably, they  are  kept  incandescent  by  means  of  a  strong 
electric  current  for  several  hours  in  an  atmosphere  of 
nitrogen  at  180  mm.  pressure.  In  the  latter  case  they 
become  denser,  and  ultimately  yield  nitrogenised  filaments 
of  very  high  efficiency. — H.  B. 

Filaments  for  incandescence  lamps.  A.  Just  and  F.  Hana- 
man.  Fifth  Addition,  dated  Feb.  19,  1906,  to  Fr. 
Pat.  347.661.  Xov.  4.  1904  .this  J..  19".").  431  and  1220;. 
In  making  a  filament  of  tungsten  or  molybdenum,  the 
process  described  in  the  principal  patent  (wherein  the 
metal  is  first  deposited  upon  a  core  of  carbon) 
is  modified  bv  constructing  the  core  of  carbon  and  tungsten 
or  molybdenum,  instead  of  carbon  only.  The  filament, 
whether  made  of  carbon,  or  of  carbon  plus  metal,  is  then 
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coated  with  metal,  and  heated  to  a  high  temperature 
under  reduced  pressure,  in  an  atmosphere  of  hydrogen 
containing  a  small  proportion  of  an  oxidising  gas,  such  as 
steam.  This  modification  of  the  process  expedites  the 
elimination  of  the  carbon. — H.  B. 


m— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,   PETROLEUM, 

AND  MINERAL  WAXES. 

{Continued  from  page  843.) 

Tuels  ;    Decomposition  of  solid at  gradually  increasing 

ttmpcratures.  E.  Bornstein.  J.  Gasbeleucht,  1906, 
49.  627—630,  648—652,  667—671. 
Specimens  of  wood.  peat,  lignite,  and  coal  were  each 
subjected  to  fractional  distillation,  the  temperature  being 
kept  constant  at  certain  points  until  the  decomposition 
at  such  temperature  was  complete,  the  highest  tempera- 
ture in  the  experiments  being  450°  C.  The  distillations 
were  effected  in  an  iron  retort  fitted  with  a  Liebig's  con- 
denser, the  distillates  being  collected  in  a  series  of  Q- tubes 
and  towers  for  the  retention  of  tarry  products,  whilst 
the  sulphur  compounds  were  absorbed  in  tubes  containing 
anhydrous  copper  sulphate. 

One  kilo,  of  fir  wood  containing  carbon,  48-75 ;  hvdrogen, 
6-48  ;  nitrogen,  0-63  ;  oxygen,  40-75  :  sulphur.  0-08  ; 
water,  3-21  ;  and  ash  0-10  per  cent.,  gave  the  following 
results  : — 


Temp. 


Water. 


Sulphur 
compounds. 


250° 
250 — 300= 
300 — 350' 
350 — 400° 
400 — 450c 


grins. 

grnis. 

litres. 

c 

65-0 

— 

6-1 

c 

65-3 

4-9 

11-1 

c 

145-7 

32-3 

41-0 

c 

71-2 

24-0 

29-2 

c. 

20-9 

20-6 

29-2 

grins. 
1-3 


Composition  of  the  gas  :  — 

Temp. 

COj. 

Heavy 

hydrocarbons. 

CO. 

H. 

cm. 

300—350°  C 

350—400°   C 

400—450*  C 

53-5                  0-2 
55-0    ,               1-5 
28-0    i               5-0 

27-7 
32-6 
29-0 

3-7 

3-0 

17-3 

14-9 

7-9 
20-6 

One  kilo  of  peat  containing  carbon,  43-76  ;  hydrogen, 
4-16  ;  nitrogen,  2-30  :  oxygen,  24-57  :  sulphur,  0-24  : 
water,  17-03,  ;   and  ash,  7-94  per  cent.,  gave  : — 


Sulphur 

Temp. 

Water.  , 

Tar. 

Gas. 

componnds. 

grms. 

grms. 

litres. 

grms. 

250°  C 

91-1 

— 

3-0 

— 

250—300°  C 

56-4 

traces 

4-6 



300—350°   C 

|73-7 

2-5 

11-4 



350 — 400°   C 

44-1 

9-6 

33-2 

[         2-0 

400 — 450°   C 

42-5 

31-2 

42-0 

Composition  of  the  gas  : — 


Temp. 


C02 


Heavy 
hydrocarbons. 


CO. 


H.       CH,. 


300- 

-350* 

c 

88-2 

0-3 

1 
10-1 

0-3 

350- 

-400° 

c 

83-8 

0-4 

7-2 

3-1 

25-5 

400- 

-450° 

c 

55-4 

3-7 

1    12-3 

3-1 

25-4 

One  kilo,  of  Bohemian  lignite  containing  carbon,  63-94  ; 
hydrogen,  5-05  ;  nitrogen,  0-83  ;  oxygen,  21-70  ;  sulphur, 
<i-45  ;    water,  1-81  ;   and  ash,  0-22  per  cent.,  gave  : — 


Temp. 


250°  C 
250—300°  C. 
300 — 350°  C. 
350—400°  C. 
400—450°   C. 


Water. 

Tar. 

Gas. 

grms. 

grms. 

litres. 

55-6 

— 

1-9 

44-9 

— 

3-3 

50-4 

0-9 

8-1 

36-5 

8-3 

16-7 

40-5 

34-9 

29-5 

Sulphur 
compounds 


grms. 

0-7 
0-5 
0-4 


Composition  of  the  gas  : — 


Temp. 


C02 


300°  C. 
300 — 350°  C. 
350 — 400°  C. 
400—450°  C. 


91-4 
90-9 


47-8 


Heaw 

hydrocarbons. 

CO. 

H. 

0-7 

6-4 

0-3 

10 

7-6 

0-5 

2-5 

15-8 

8-8 

3-9 

15-1 

11-9 

CH, 


21-: 


The  experiments  with  different  kinds  of  coal  have  alre&d 
been  referred  to  in  previous  communications  (this  J.,  190 
213  and  583).— D.  B. 

Petroleums  of  North  America  ;  A  comparison  of  0 
character  of  those  of  the  older  and  newer  fields.  I 
Richardson.  J.  Franklin  Inst.,  1906, 162,  57—70,81—12 

The  author  has  collected  the  results  obtained  in  tl! 
examination  of  Ameiican  petroleums,  and  compares  tl 
oils  from  the  older  and  newer  fields.  The  subject  is  treatt 
under  the  following  headings  : — Development  of  petroleu 
as  an  industrial  product  in  Xorth  America;  character 
the  petroleums  of  Xorth  America  ;  Appalachian  fie! 
Ohio-Indiana  field,  Canadian  field,  Colorado  field,  Wyomil 
field,  California  field,  Texas  field,  other  fields,  Kans 
field,  Louisiana  field,  Alaska  field,  Cuban  field,  Jlexici 
field  ;    Comparison  of  Xoith  American  petroleums. — A.  I> 

Asphaltum  industry  of  the  United  States.  U.S.  Geol.  Surve 

Oil,  Paint,  and  Drug  Rep.,  Aug.  13,  1906.  [T.R.] 
The  output  of  bituminous  sandstone  has  decreased  fro 
46,641  short  tons,  valued  at  S138.465,  in  1904,  to  39,2' 
short  tons,  valued  at  394,972,  in  1905.  More  thi 
90  per  cent,  of  the  bituminous  sandstone  produced 
the  United  States  is  quarried  in  California,  and  t! 
decrease  in  production  and  value  was  probably  due 
the  keen  competition  of  the  "  oil  asphaltum  "  of  t 
same  State. 

The  production  of  bituminous  limestone,  which 
practically  confined  to  the  State  of  Kentucky,  increasi 
from  1798  short  tons  (84495)  in  1904  to  6029  short  to 
(842.000)  in  1905.  The  marked  increase  of  price  in  1!" 
has  not  been  explained.  The  production  of  mastic  fro 
Kentucky  bituminous  sandstone  increased  from  1200  she 
tons  (810.800)  in  1904  to  2200  short  tons  ($22,00 
in  1905. 

Hard  and  refined  or  gum  asphaltum  decreased  in  pi 
duction  from  6637  short  tons,  valued  at  $141,446, 
1904,  to  3036  short  tons,  valued  at  S41.438,  in  191' 
During  1905  the  hard  natural  asphaltum  of  Californ 
brought  812.07  per  short  ton  at  the  mines,  whilst  that 
the  Indian  Territory  brought  815.  The  more  valual 
grahamite,  important  veins  of  which  are  known  in  t 
Indian  Territory,  was  not  produced  at  all  in  1905,  c 
account  of  litigation  over  the  ownership  of  the  property. 

The  production  of  natural  liquid  asphaltum,  or  malth 
which  is  confined  to  California,  decreased  from  331 
short  tons,  valued  at  S36.320  in  1904,  to  3139  short  toe 
valued  at  S34.292,  in  1905. 

The  production  of  wurtzilite  decreased  from  550  slu 
tons,  valued  at  $50,000,  in  1904,  to  500  short  tons,  valu. 
at  $44,000.  in  li)05. 

The  production  of  gilsonite  increased  from  2978  she 
tons  in   1904  to   10,916  short  tons  in   1905.     The  vali 
increased  from   $14,175  in  1904  to  $47,000  in  1905^  b 
the  average  price  per  short  ton  decreased  from  $470 
1904  to   $4.31   in   1905. 

The  production  of  "  oil  asphaltum  "  has  increased  fro 
44,405  short   tons,   valued  at   S459.135,   to  50,169  sho 
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lued  nt    8430,911.     If.  however,  the   1300  short 

is  of  road  oil  (a  liquid  oil  asphaltum),  valued  at  81493, 

eliminated  from  the  oil  asphaltum.  there  will  remain 

,868  short  tons  of  hard  or  "  D  "  grade  oil  asphaltum, 

lued   at    8429,416,   giving   an   average   value   of    $8.78 

-  ikort   ton.      Tin'   production  of  oil  asphaltum   is  nn 

peculiar  to  California,  and  most  of  the  material 

is  .i   by-product   in   the  distilling  of  lubricating 

il    illuminating    oils    and    lighter    products    from    crude 

ml  of  asphaltic  base. 

rts. —  During  the  fiscal  year  ending  June,  1005, 
.ihaltum  and  manufactures  of  asphaltic  material  to  the 
M  .>f  $291,120  were  exported  from  the  United  States 
other  countries.  The  most  important  receivers  >>f 
?»e  products  were  in  the  order  named  : — Brazil, 
lited  Kingdom,  Canada.  Germany,  Chile.  Mexico, 
ntina.  The  chief  features  of  the  trade  were  the 
flung  of  important  markets  in  Mexico  and  the  three 
nth  American  countries  named,  a  marked  increase  of 
|Mrt^  to  the  United  Kingdom,  and  decrease,  as  corn- 
red  with  1904,  of  more  than  36  per  eent.  in  the  value 
exports  to  Canada.  The  total  value  of  the  exports 
•  the  fiscal  year  ending   June    30,    1904,    amounted   to 

80,186- 

The  imports  of  crude  asphaltum  in  1005  amounted  to 
-hort  tons,  valued  at  $479,296,  as  compared  with 
l.'.>4l  short  tons,  valued  at  8590,890,  in  1904.  About 
o-thirds  of  the  asphaltum  which  is  imported  into  the 
lited  States  from  foreign  countries  comes  from  the 
and  of  Trinidad,  off  the  coast  of  Venezuela.  Other 
portant  sources  are  Bermudez  (Venezuela),  Cuba, 
d  Italy. 

ould  lungut  capable  of  decomposing  paraffin  wax.  O.  Rahn. 
Centralbl.  Bakt.,  190o,  [II.].  16,  382  ;  Z.  ges.  Brauw., 
1906.  29,  478. 

E  organism  in  question,  a  species  of  Penieillium,  was 
ind   to  decompose   two   kinds   of   paraffin   wax   to  the 
tent  of  77 — 79  per  cent.,   when  the  experiments  were 
nducted  on  a  large  scale,  the  mycelium  then  containing 
light     brown     colouring     substance, 
luble  in  alcohol,  that  did   not  appear 
ien     only    small     quantities    of    the 
ratlin   were  present.    The   same   phe- 
menon  had  been  previously  observed 
the  case  of  mould  fungi  that  decom- 
se  fats.     On  ordinary  nutrient  media 
B   same    PeniciUium     forms  a    white. 
xuriant   growth  ;    in  gelntin  it  forms 
merous      small     crystals     producing 
rbidity.     It   also  grows  well  on  palm 
agar-agar,  but  not  on  the   same  fat 
presence  of  mineral  salts  of  ammo- 
ini.  though  in  a  solution    of  ammo- 
jm  salts  and   stearic    acid    it    grows 
th     vigour,    and     forms     very    thin 
remia.  3  cm.  in  length.     It  does  not 
compose  yellow    vaseline,   and  grows 
t    sparsely  on   white   vaseline.       On 
raffin  wax  it  forms  large,   white,   dished  growths,    the 
the  floating  mycelium  thrusting  themselves    up 
to  the  air—  C.  S. 

kali,  dec,  works  ;    Forty-second  annual  report  on , 

fey  the  Chief  Inspector.     VII.,  page  881. 


English  Patents. 

atte  heat  in   cuke  ;     Utilisation  of  .     A.    YVaddell, 

Dunfermline,  and  F.  Waddell,  South  Queensferrv. 
Eng.  Pat.  18,218,  Sept.  9,  1905. 

(I  hot  coke  is  drawn  from  the  ovens  or  retorts  into  a 
■ael,  open  at  the  top,  and  supported  on  a  carriage.  It 
then  wheeled  under  a  cover,  which  is  allowed  to  rest  on 
e  vessel  so  that  a  tight  joint  is  formed.  Ammoniacal 
uor  is  then  run  on  to  the  hot  coke  through  a  pipe  which 
sses  through  the  cover,  and  the  steam  and  ammonia 
■  en  off  are  conveyed  by  another  pipe,  which  also  passes 


through  the  cover,  to  a  still,  where  their  heat  is  utilised 
to  distil  oil  the  ammonia  from  a  further  quantity  of 
liquor. — W.  EL  ('■ 

Cote  Irom  fud  containing  <i  large  proportion  of  nut,  r,  nidi 
as  peat,  lignite,  and  tin  lik,  .  Method  of  and  up/xiratus 
for   producing .      \V.    Wiclandt,    Zwisi  henahn,   and 

Torfkoks,  ti.in.h.H..  Berlin.     Eng.  Pat,  968,  Jan.   13, 
1906. 

The  vapours  or  L'ascs  generated  by  the  material  in 
coke  oven  are  drawn  nil  from  the  colder  upper  zone, 
through  suction  pipes,  either  apart  from  the  gaseous  dis- 
tillation products  formed  m  the  coking  zone,  or  after  being 
drawn  through  the  latter  zone.  Means  are  provided  for 
varying  the  level  at  which  the  suetion  takes  place,  so  as 
to  modify  the  extent  of  the  zone  influenced  by  the  suction- 
pipe  removing  the  distillation  products,  and  to  form  a 
neutral  zone  from  which  the  gases  and  vapours  separate 
in  opposite  directions.—  !     S. 


I'mted  States  Patents. 

CoJtt'ny-oiTH  \lor  peat],  H.  J.  YVickham,  Manchester,  and 
F.  CL  Rockwell  and  YV.  L.  Shepard,  Hartford.  Conn. 
U.S.  Pat.  827,767,  Aug.  7,  1906. 

The  coking-oven  consists  of  a  vertical,  cylindrical  chamber, 
closed  at  the  upper  end.  and  having  a  screen  extending 
across  it,  near  the  open  lower  end.  Below  the  oven  is  a 
circular  base-plate,  the  outer  edge  of  which  is  turned  first 
downwards  and  then  upwards,  forming  an  annular  trough 
in  which  the  lower  open  end  of  the  coking-oven  rests. 

—A.  S. 

Distillation  apparatus  [Oils,  d-c]  ;  Automatic  and  con- 
tinuous film .     F.  J.  Clemenger,  Beaumont,  Tex. 

D.S.  Pat.  829,258,  Aug.  21.   1906. 

The  oil,  or  other  liquid  to  he  distilled,  is  fed  by  the  pump, 
A,  through  a  "  comminuter,"  A1,  and  delivered  as  a  film 


unon  the  flues.  B3,  of  the  primary  heating  chamber,  B. 
The  residual  oil  from  B,  flows  by  the  trapped  pipe,  B8, 
on  to  the  flues.  C2.  of  the  secondary  heating  chamber.  C. 
The  residual  oil  flows  from  the  chamber,  C,  by  the 
pipe,  C8,  into  the  reservoir.  C*.  The  chamber,  C, 
is  heated  by  the  furnace.  Cl.  the  gases  from  which  pass 
on  and  heat  the  other  chamber,  B.  The  vapours  given 
off  in  each  chamber  are  conducted  by  separate  pipes, 
B7,  C7,  to  an  air-jacketed  separator.  D.  provided  with 
air  cooling  pipes  and  with  superposed  "  resisting  plates 
From  the  separator  the  vapours  are  conducted  by  separate 
pipes,  E,  E1,  E2.  placed  at  different  heights  to  the 
receivers,  F.  F1,  F2.— \V.  H.  C. 

French  Patent. 

Mineral  oils  ;    Process  and  apparatus  for  refining  . 

t^The    Alcohol    Syndicate,    Ltd.     First    Addition,  dated 
Xov.  30,  1905,  to  Fr.  Pat.  325,636,  Oct.  27,  1902. 

See  Eng.  Pat.  28,243  of  1904  ;  this  J.,  1905,  1294.— T.  F.  B. 
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IV.— COLOURING  MATTERS   AND 
DYESTUFFS. 

(Continued  from  page  844.) 

Fluorescence  :  Theory  of .     G.  Woker.     J.  of  Physical 

Chem.,  1906,  10,"  370—391.  Chem.  Centr.,  1906,  2, 
4S5 — 1S6. 
It  is  known  that  fluorescence  and  colour  often  occur 
simultaneously,  and  the  author  has  found  that  fluorescent 
solutions  lose  their  fluorescence  on  addition  of  a  dyestuff; 
for  instance,  quinine  sulphate  solution  on  addition  of 
picric  acid,  and  petroleum  on  addition  of  methyl  orange. 
The  following  explanation  of  these  facts  is  offered.  The 
fluorescence  of  a  substance  can  be  diminished  or  destroyed 
by  a  complementary  colour.  Visible  fluorescence  is 
diminished  by  the  introduction  of  chromophor  groups 
.into  the  molecule,  because  the  absorption  bands  are 
thereby  displaced  towards  the  red  end  of  the  spectrum, 
and  the  possibility  of  fluorescence  is  thus  lessened.  Salt- 
forming  groups  usually  have  a  similar  effect,  and  indeed 
greater,  the  nearer  they  are  to  the  chromophor  groups. 
The  latent  fluorescence  that  all  benzene  derivatives 
possess  can  be  rendered  visible  by  the  same  means  that 
diminish  visible  fluorescence,  viz.,  by  the  introduction  of 
chromophor  and  salt-forming  groups,  especially  by  the 
introduction  of  two  phenol  residues  in  ortho  positions 
with  respect  to  one  another. — A.  S. 

United  States  Patent. 

Dyestuff ;     Bordeaux-red    sulphur    [Sulphide]    ,  and 

process  of  making  same.  A.  Schmidt,  Assignor  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hbohst 
on  the  Maine,  Germany.  U.S.  Pat.  829,740/ Aug.  28, 
1906. 

See  Eng.  Pat.  14,543  of  1905  ;  this  J.,  1906,  260.— T.  F.  B. 

French  Patents. 

Dyestuff s  x  Process  of  making  concentrated  liquid  solutions 
or  easily  liquifiable  pastes  from  sulphide  .  Farb- 
werke vorm.  Meister,  Lucius,  and  Briining.  Fr.  Pat. 
361,481,  May  17,  1905. 

See  Eng.  Pat,  9883  of  1905  ,  this  J.,  1906,  584.— T.  F.  B. 

Dyestuffs;     Process    of    making    yellow    sulphide    . 

Act.-Ges.  f.  Anilinfabr.  Fr.  Pat.  361,502,  May  23, 
1905. 

See  Eng.  Pat.  27,292  of  1904  ;  this  J.,  1905,  1167.—  T.  F.  B. 

German  Patents. 

Dyestuff s  ;   Process  for  preparing  blw-black  monoazo . 

Act.-Ges.  f.  Anilinfabr.  Ger.  Pat.  169,826,  Oct.  14, 
1904. 

Blue-black  dyestuffs  are  produced  by  combining  diazo- 
tised  2.8-aminonaphthol-3.6-disulphonic  acid  with  the 
acidyl  compounds  of  diaminocresol  ethers  (CH3:XH2: 
OCH3:XH2  =  1:2:4:5),  or  of  p-amino-o-anisidine,  and 
removing  the  acidyl  groups  from  the  resulting  dyestuffs  ; 
the  same  dyestuffs  are  also  obtained  by  combining  the 
diazotised  aminonaphtholsuphonic  acid  with  nitro- 
aminocresol  ethers  (CH3:NH.,:OCH3:NO.  =  1:2:4:5)  or 
with  p-nitro-o-anisidine,  and  then  reducing  the  nitro- 
group  by  an  alkaline  reducing  agent.  These  dyestuffs 
are  said  to  be  faster  to  light  and  of  better  shade  than 
those  derived  from  p-nitraniline  or  p-nitro-o-toluidine 
and  1.4-nitronaphthylamine. — T.  F.  B. 

Dyestuffs  ;  Process  for  preparing  red  or  bluish-red  monoazo 

susceptible     to     chroming.      Anilinfaxben-    und 

Extrakt-Fabr.  vorm.  J.  R.  Geigy.  Ger.  Pat.  168,123, 
March  4,  1905.  Addition  to  Ger.  Pat.  165,743,  July  9, 
1904. 

Instead  of  combining  l-phenyl-3-methyl-5-pyrazolone 
with    l-diazo-2-hydroxynaphthalene-4-sulphonic    acid    or 


its  nitro-derivatives.  as  in  the  principal  patent  i 
Eng.  Pat.  17,274  of  1904  ;  this  J.,  1905,  7251.  the  follow 
diazo-compounds  may  be  used  : — l-Diazo-2-hydro 
naphthalene-6-  or  -7-sulphonic  acid.  2-diazo-l-hydro 
naphthalene-4-  or  -5-sulphonic  acid  ;  1  -diazo-2-hvdro 
naphthalene-3.6-,  4.6-,  or  4.7-disulphonic  acids,  or  2-dia 
I-hvdroxynaphthalene-3.6-,  4.7-.  or  4.8-disulphonic  a< 
or  the  anhydrides  of  any  of  these.  Combination  ta 
place  best  in  presence  of  alkali  hydroxide.  As  a  n 
the  a-naphthol  derivatives  are  brown,  and  the  /3-na 
thol  derivatives  orange,  becoming  red  and  bluish-red  at 
chromine.  The  dyestuffs  produce  cochineal-colou 
aluminium  lakes,  and  are  all  capable  of  dyeing  on  chron 
wool.— T.  F.  B. 

Dyestuff:      Process     for     preparing     a     monoazo    — 
susceptible    to    chroming.     Farbwerke    vorm.    Meilt 
Lucius,   und   Briining.     Ger.   Pat.    16S.610,   March 
1905. 
Diazotised    p-chloro-o-aminophenol    is    combined 
1.8.3.6-dihydroxynaphthalene-disulphonic  acid  in  pre 
of  excess  of  alkali  hydroxide.     This  dyestuff  is  chan 
ised   by  its  fastness,   and   the  production   of  indigo-h 
shades  on  chrome  mordants,  distinguishing  it   fron 
dyestuffs    obtained    from    /j-chloroaminophenol   and 
aminonaphthol-3.6-disulphonic    acid    on    the    one 
or    nitro-p-chloro-o-aminophenol    and    chromotrope 
on  the  other  hand.— T.  F.  B. 


V.—  PREPARING,      BLEACHING,      DYEI 
PRINTING,     AND      FINISHING      TEXTILE' 
YARNS,  AND   FIBRES. 

(Continued  from  page  845.) 

Fabrics  ;    Stripping  of  dyed  .     E.  Hibbprt.     J.  B 

Dyeis  and  Col.,   1906,   22,   276—278. 

To  ascertain  the  comparative  stripping  power  of  sodi> 
hyposulphite  (hydrosulphite)  and  titanous  chloride  tl 
were  tried,  the  former  in  alkaline  and  the  latter  in  a 
solution,  on  cotton  dyed  with  2  per  cent,  of  Benzopurpu 
4B.  The  amount  of  titanous  chloride  necessary  to  desti 
the  colour  was  about  one-third  in  excess  of  that  requu 
by  theory.  With  an  equivalent  amount  of  hyposuiph 
only  slight  reduction  took  place  ;  with  twice  the  quant 
the  bulk  of  the  colour  was  discharged,  though  a  distil 
pink  shade  remained  ;  whilst  even  with  four  times  1 
amount,  the  white  was  less  perfect  than  that  yielded 
titanous  chloride.  A  similar  result  was  obtained  w 
cotton  dyed  with  2  per  cent,  of  Chrysophenine. 
disadvantage  to  the  use  of  titanous  salts  is  that  frequen 
a  certain  amount  of  titanic  hydroxide  is  deposited  on  1 
fibre,  which  is  not  easily  removed,  and  occasions  trou 
if  the  fabric  is  to  be  subsequently  dyed  with  basic  dyestol 
This  difficulty  may,  however,  be  overcome  by  addi 
potassium  oxalate  to  the  discharging  bath. — D.  B. 

English  Patents. 

Hemp-bast  and  the  like  ;    Process  for  the  manufacture 

artificial    .       Yereinigte     Kunstseidefabr.     A.-'. 

Kelsterbach  a/M.,  Germany.  Eng.  Pat.  7520,  Mar 
28,  1906.     Under  Int.  Conv.,  Jan.  2,  1906. 

See  Fr.  Pat.  363,782  of  1906 ;   following  these.— T.  F. 

Steaming  fibres  and  fabrics;    Process  of  and  apparal 

for .     E.  Simon,  Villefranche,  and  J.  B.  Weckerli 

Lyons,  France.  Eng.  Pat.  2830,  Feb.  5,  1906.  l'n«i 
Int.  Conv.,  May  22,  1905. 

See  Fr.  Pat.  355,081  of  1905  ;  this  J.,  1905, 1226.— T.  F. 

United  States  Patknts. 

Textile  fabrics  ;    Apparatus  for  treating  [washing,  dytih 

&C] .     W.  D.  West  and  V.  Mauck,  Conshohocke 

Pa.     U.S.  Pat.  823,834,  June  19,  1906. 

This  invention  relates  to  an  apparatus  for  subjectii 
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hie  fabrics  to  successive  operations,  Buch  as  washing, 
tag,  carbonising,  &c,  without  removing  the  material 
in  the  apparatus.     The  latter  consists   of  a   treating 
k.  which  i*  provided  with  a  perforated  drum  fur  carry- 
itcrial  1"  I"-  treated.      Two  conduits  connect  the 
I    the  drum  and  the  space  between  the  exterior 
rum,  and  tin-  inner  surface  of   the   treating  tank, 
cly,    with   a   four-way    valve.      By    means   of   the 
re  the  direction  of  the  liquid  in  the  conduits  may  be 
so  that  it  may  be  passed  to  the  interior  of  the 
n\  or  '"  the  outside  of  the  fabric,  until  both  drum  and 
I. ink  are  tilled  with  liquid.     Two  supply-conduits 
1 1  from  the  \  alve,  and  in  one  of  the  conduits  is  a  pressure- 
r,  working  automatically.      A  heater,  for  liquid  or 
ii  ed  in  a  bypass  connected  with  one  of  the  supply- 
duits,  and  a  cooler  in  a   by-pass  in  the  other,  valves 
the   passage  of  tliml  through  the  supply  con- 
's and  the  by-passes.      The  supply-conduits  arc  eon- 
separate  chambers  in  a  "  manifold."  the  latter 
noted  by  conduits  and  a  four-way  valve  to  two 
supply   tanks.     The  manifold  may   have  several 
nduits  for  introducing  compressed  air  or  different 
B.  X. 

ing  [Textile  fabrics]  ;   Process  of .   J.  Doux, 

.  NY.     U.S.  Pat.  828.644,  Aug.  14.  1906. 

:  material  is  washed  in  an  alkaline  bath  composed  of 
lene  and  anhydrous  ammonia. — 15.  X. 

4  :   Apparatus  for  the  extraction  of  grease  from . 

.  H.   Hurt.    Mosman,    11.   Jackson  and  C.   A.   Finch. 
alncy.     U.S.  Pat.  829,763,  Aug.  28,  1906. 

Fr.  Pat  354,667  of  1905  ;  this  J..  1905,  1107.— T.  F.  B. 

i:    Extraction    of   grease   from    .     A.    H.    Burt. 

oaman,  II.  Jackson  and  C.  A.  Finch.  Sydney.      U.S. 
i    829,764.  Aug.  28,  1906. 

Fr.  Tat.  354,667  of  1905  :  this  J.,  1905, 1107.— T.  F.  B. 

French  Patents. 

ip[batl] ;  Process  for  producing  artificial .  by  tightly 

i  together   brilliant   threads   into  the   form   of   a 
\"ereinis;te   Kunstscidcfabriken  A.-G.     Fr.  Pat. 
8,782,  March  2.  1906. 

-  invention  relates  to  a  process  for  producing  ribbons, 

■ntinuous  thongs  of  artificial  hemp,  from  silk,  artificial 

or  mercerised  cotton.     A  flexible  material,  or  "  glue." 

i  as  collodion,  a  solution  of  cellulose  or  viscose.  &c, 

nploved  to  stick  together  the  threads,  and  produce  a 

unions  ribbon,  without  knots.     By  adding  to  the  glue 

k  ibstance  such   as   powdered   chalk,   zinc   white.    &c. 

i  threads   may   be   partially   covered,   and   the   lustre 

<  Dved.  this  process  being  carried  out  either  during  or 

C  the  production  of  the  ribbon.     The  lustre  may   also 

emoved  by  chemical  treatment,  a  covering  substance 

ipitated  on  the  threads  at  the  same  time  that 

I    are    fixed    by    the    glue.      Thus,    by    using    an 

-  solution  of  viscose,  which  is  not  in  the  "  ripe  " 

I  then  afterwards  passing  the  threads  through  a 

i  of  mineral  acid,   the   threads  receive  the  required 

--.  and  have  their  lustre  removed  by  a  precipitate 

morphous  sulphur  which  is  formed  on  the  material. 

— B.  X. 

I   on    bobbins;       Machine    for    washing    ■ .      J- 

rnoult  et  Cie.     First  Addition,  dated  Jan.  26,  1906,  to 
.  Pat.  356.277,  July  13,  1905  (this  J.,  1906,  16). 

title  of  the  main  patent  should  also  be  interpreted  : 
ichine  for  bleaching  wool  on  bobbins." — B.  X. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

{Continued  from   page  H45.) 

French  Patent. 

Dyeing  skins  ;  Continuous  maehim  for .     R.  Martinet 

and  A.  Dulac.    First  Addition,  dated  Jan.  29,  1906,  to 
Kr.  Pat  352,096,  Feb.  7.  1905  (this  J.,  1905,921). 

Insteah   of  an   endless    band,    as   described    iii    the    main 

nt.  the  machine  is  provided  with  n  rotating  circular 

table,    divided    into   compartments,    and    intermittently 

turning  a  fracti I  a  ein  lc       The    iniu'dant,  dye-liquor, 

&c,  arc  Bpraved  and  distributed  as  described  in  the  main 
itl  nt. —  !!■  -V 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

(Continued  from   page  S47.) 

Alkali,   etc.  works;    Forty-second  annual  report  on  , 

by  the  Chief   Inspector.     Proceedings  during  the  year 
1905,  &c.     May  17.   1906.     Price  Bd. 

Th»  Alkali,  &c,  Works  Bill,  1905,  was  withdrawn  at  the 
end  of  July,  1905,  and  has  been  reintroduced  in  the 
present  year.  The  number  of  alkali  works  registered 
in  1905,  is  73,  the  same  as  in  the  preceding  year, 
but  the  (other)  scheduled  and  registered  works  are 
995  as  against  967  in  the  former  year.  The  principal 
increase  in  separate  processes  registered,  as  distinct 
from  works  registered,  is  under  the  headings  of 
ammonium  sulphate  and  muriate  of  ammonia  (ammo- 
nium chloride).  There  has  been  one  prosecution,  with 
exaction  of  penalty  and  costs,  for  infraction  of  the  rules 
respecting  the  escape  of  acid  gases.  Considerable  inert 
of  activity  took  place  in  the  autumn  of  1905  in  the  larger 
alkali  and  wet  copper  works,  and  in  the  majority  of  works 
full  production  was  carried  on. 

The  nitric  acid  process  for  the  manufacture  of  chlorine  is 
no  longer  in  operation.  In  the  Widnes  and  Runcorn  district 
(Xo.  3A),  in  which  the  Weldon,  Deacon,  and  electrolytic 
processes  for  making  chlorine  and  its  products  are  all 
represented,  considerable  difficulty  arose  from  escapes 
of  chlorine  in  the  fan  draught  exits  of  the  bleach  chambers, 
nuisance  being  caused  in  the  neighbourhood  (the  volume 
of  gases  to  be  finally  dealt  with  were  not  less  than  100,000 
cb.  ft.  per  hour),  but  the  difficulty  was  met  by  the  use  of 
absorbing  plant  consisting  of  pipe  towers  packed  with 
horizontal  earthenware  bars  of  triangular  aection,  and 
fed  with  a  strong  solution  of  caustic  soda,  through  which 
the  residual  gases  of  the  bleach  chambers  were  discharged 
by  means  of  flues.  This  system  proved  so  effective  as 
to  almost  completely  free  the  discharged  gases  from 
chlorine. 

The  active  demand  for  products  of  the  Leblanc  process, 
especially  in  the  latter  part  of  the  past  year,  led  to 
increased  production  of  alkali  waste.  In  several  instances 
the  acidity  of  the  chimney  gases  in  works  employing  this 
process,  showed  an  increase,  and  demanded  close  super- 
vision. Experiments  having  for  their  object  the  lessening 
of  the  escape  of  sulphur  in  gaseous  states  of  combination 
in  the  Claus  kiln  are  still  in  progress.  Mr.  Hemingway's 
Miggestion  to  use  ferrous  sulphite  as  an  absorbent  for 
r  -idual  gases  containing  sulphuretted  hydrogen  was  sub- 
-  laboratory  investigation,  followed  by  a 
prolonged  series  of  experiments  conducted  by  the  I  Dated 
Alkali  Co.  The  results  obtained  (shown  in  tabular  form) 
were,  however,  not  found  encouraging.  With  regard  to 
the  employment  of  ferrous  sulphite  as  an  absorbent,  it  is 
remarked  "that  "this  reagent  only  makes  one  journey, 
not  being  regenerated  during  the  progress  of  subsequent 
reactions."  This  is  because  one  of  the  products  of  the 
reaction,  ferrous  thiosulphate.  reacts  in  hot  solution  to 
produce  iron  disulphide,  which  is  inert  to  further  action. 
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ami  in  cold  solution  does  not  appreciably  act  on  sulphur- 
etted hydrogen  ;  and  so  the  "'  cycle  of  reactions  "  breaks 
down. 

In  the  chamber  process  for  making  sulphuric  acid,  the 
use  of  mechanical  means  for  creating  the  necessary  draught 
has  given  satisfaction  when  adopted,  especially  as  local 
escapes  from  the  burners  are  thereby  more  readily  avoided. 
With  respect  to  the  replacement  of  steam  by  water  sprays 
in  the  earlier  chambers  of  a  series,  minute  precautions  are 
found  necessary  to  ensure  a  continuous  supply  ;  in  the 
back  chambers,  steam  is  found  more  advantageous  than 
atomised  water,  on  account  of  the  temperature  require- 
ments. Reference  is  made  to  Inglis's  second  paper 
on  the  loss  of  nitre  in  the  chamber  process,  contributed 
to  this  Society  (this  J..  1906.  149—154),  wherein  it  is  held 
that  about  half  of  the  total  loss  of  nitre  is  due  to  incomplete 
absorption  of  nitrogen  peroxide  and  trioxide  in  the  Gay- 
Lussac  tower,  a  view  upheld  by  most  of  the  authorities 
dealing  with  the  question. 

With  respect  to  the  "  acid  mist "  occurring  in  the 
chambers,  Rase&ig's  researches  are  referred  to. 
according  to  which  the  nitroso-sulphonic  acid,  regarded 
as  formed  by  the  interaction  of  nitrous  and  sulphurous 
acids,  is  acted  upon  by  a  further  molecule  of  the  former 
to  produce  the  newlv  named  "  nitrosisulphonic  acid," 
thus:  (1),  OX.OH  +  S02  =  OX.S03H  (nitroso-sulphonic 
acid),  and  (2).  OX.S03H  +  OX.OH  =  XO  +  OH.OXS03H 
(nitrosisulphonic  acid)  ;  which  latter  splits  up  under  the 
influence  of  heat  into  nitric  oxide  and  sulphuric  acid 
(0H.0XS03H  =  X0  +  H„S04).  nitrous  acid.  OX.OH,  being 
regenerated  from  the  nitric  oxide  by  steam  and  oxygen 
in  the  air  present  in  the  chamber.  This  nitrosisulphonic 
acid  (called  also  peroxylaminesulphonic  acid,  and  known 
to  vitriol  makers  as  "  purple  acid  ")  occurring  fugitively  in 
"'  chamber  drips,"  is  so  unstable  as  to  be  a  difficult  subject 
for  investigation  ;  but  Raschig's  studies  have  led  him 
to  make  the  suggestion  that  the  addition  of  nitric  acid 
should  be  effected  in  the  acid  fed  upon  the  Gay-Lussac 
tower  instead  of  at  the  usually  adopted  spot,  viz.,  to  the 
gases  in  the  Glover  tower  before  entering  the  first  chamber. 
He  advises  also  using  some  excess  of  sulphurous  acid  in 
the  last  chamber.  The  unstable  purple  acid  is  thus 
oxidised  into  the  stable  familiar  nitro-sulphuric  acid, 
the  nitric  acid  itself  being  converted  into  the  same 
compound  by  the  action  upon  it  of  such  excess  of  sul- 
phurous acid  in  solution  of  strong  sulphuric  acid  as 
escaped  reaction  with  the  nitrous  vitriol.  (This  J.,  1905, 
923.)  The  chief  inspector  suggests  certain  difficulties 
attending  the  practical  working  of  such  changes  ;  but 
sums  up  the  conditions  that  should  regulate  the  pro- 
cedure. 

For  concentrating  and  rectifying  sulphuric  acid,  the 
Kessler  process  continues  in  favour  with  the  manufac- 
turers as  well  as  with  the  inspectors. 

The  number  of  works  engaged  in  catalytic  or  contact 
processes  for  the  manufacture  of  sulphuric  acid  remains 
the  same  as  in  the  previous  year,  and  generally,  somewhat 
lower  figures  are  recorded  as  to  the  acidity  of  the  residual 
gases,  several  minor  improvements  having  been  made 
in  steadying  the  operation  of  the  plants. 

Chemical  manure  works  are  entirely  dependent  for  the 
manufacture  of  superphosphate  on  imported  material. 
The  following  table  gives  the  amounts  imported  in  tons  : — 


1904. 


1903. 


Guano 

Mineral  phosphates 

Xitrate  of  soda 


1905. 

29,223  ..  24,276  ..  28,000 

421,026  ..  419,221  ..  392,714 

104,436  ..  120,526  ..  115.000 


The  exports  of  sulphate  of  ammonia  in  1904  were 
177.280  tons,  as  against  189,350  tons  in  1905;  and  the 
estimated  home  consumption,  including  use  in  manure 
manufacture,  was  68,500  tons  and  68,000  tons  respec- 
tively. The  large  quantities  of  superphosphate  produced 
in  Belgium  as  a  by-product  of  the  spelter  industry,  and 
exported  to  this  country,  have  induced  depression  of  trade, 
with  low  prices  here. 

In  sulphate  and  muriate  of  ammonia  and  gas  liquor 
works,  in  which  the  "  combustion  neutralisation  "  method 
for  dealing  with  the  foul  gases  is  applied  (chiefly  in  large 


works),  a  clear  effluent,  satisfactory  to  the  local  authorise 
is  not  always  supplied.  The  effluent  is  sometimes  of 
pale  green  colour,  due  to  reactions  on  the  phenoloid  bodi 
present,  and  the  presence  of  these  bodies  and  of  sulph 
cyanides  (thiocyanates).  is  supposed  to  retard  bacteri 
activity  in  bacterial  filter-beds.  The  matter  is  of  sm 
importance  that  objections  to  such  effluents,  if  maintain? 
might  eventuate  in  discontinuance  of  the  local  man 
facture  of  ammonia  products.  Experiments  dealing  wi 
the  subject  have  been  conducted  for  some  time  past,  wi 
some  success,  in  the  direction  of  reducing  the  oxygf 
consuming  power  of  the  effluent.  In  one  instant- 
company  has  adopted  a  process  designed  to  remo 
sulphocyanide  (thiocyanate)  from  the  spent  liquor,  a' 
thus  to  yield  a  clear  colourless  effluent.  On  purificati 
by  iron  oxide,  as  usually  practised  in  the  smaller  worl 
it  is  preferred  to  introduce  the  foul  gases  below  a  conit 
heap  of  the  oxide,  on  a  concrete  floor,  by  a  simple  gi 
distributing  device. 

The  conditions  under  which  ammonium  cyanide  is 
notable  constituent  of  ammoniacal  gas-liquor  have  be 
carefully  investigated.  When  hydrocyanic  acid  is  prese 
in  the  gases  from  the  ammonia  saturator,  and  these  gat 
are  passed  into  contact  with  iron  oxide,  some  means  mi 
be  applied  to  remove  the  acid.  But  as  amnionic 
cyanide  reacts  with  polysulphide,  with  formation 
ammonium  thiocyanate  (sulphocyanide),  it  is  possible 
exclude  cyanide  by  maintaining  polysulphide  always 
excess  in  the  liquor  sent  to  the  stills.  In  coke-ov 
works,  owing  to  the  high  temperature  reached  in  t 
ovens,  cyanogen  is  liable  to  occur  in  relatively  large  pi 
portion,  and  it  is  urged  that,  in  all  such  cases,  the  liqui 
should  be  specially  treated  for  removal  of  cyanides  befc 
undergoing  distillation.  Even  in  works  where  the  Cla 
process  is  in  operation  on  the  foul  gases,  and  conversion 
hydrocyanic  acid  into  ammonia  may  be  anticipated, 
prior  removal  of  cyanide  is  recommended.  E.  Lind 
presents  a  memorandum  on  the  analysis  of  ammoniac 
liquors  from  various  sources,  giving  the  result  of  his  extf 
sive   study   of   the   subject,   especially   dealing   with  t 

f>resenee  of  cyanogen  and  its  compounds  in  ammoniai 
iquors  (results  being  given  in  tabular  form),  and  givi 
methods  of  analysis,  which  the  chief  inspector  considi 
"  may  now  be  considered  as  perfected." 

The  chief  inspector,  having  made  special  inquiries 
medical  authorities  as  to  the  effects  produced  by  t 
absorption  of  hydrocyanic  acid  by  the  blood,  is  able 
state  that  "  hydrocyanic  acid  forms  a  compound  wi 
haemoglobin,  to  which  the  name  cyanmethsemoglol 
has  been  given.  The  spectrum  of  this  body  does  n 
resemble  that  of  carboxyhamioglobin  (the  compou 
formed  in  cases  of  carbonic  oxide  poisoning),  but  th* 
is  frequently  found  a  peculiar  bright  red  colour  of  t 
blood  and  mucous  surfaces,  which  might  suggest  t 
peculiar  colour  of  the  blood  in  carbonic  oxide  poisonii 
This  characteristic  colour  is  by  some  observers  attribut 
to  the  cyanmetha?moglobin  itself ;  by  others  to  t 
direct  effect  of  hydrocyanic  acid  interfering  with  t 
tissues  taking  up  oxygen  from  the  blood,  so  that  the  wh< 
of  the  blood,  both  arterial  and  venous,  becomes  bright 
coloured." 

Under  the  heading  of  the  "  Recovery  and  producti 
of  ammonia,"  the  following  table  is  given,  showing  t 
amount  of  sulphate  of  ammonia  produced  in  the  Unit 
Kingdom  : — 


1905. 

1904. 

1903. 

155.957 
20.376 
46.344 
30,732 

15.705 

150.208 
19.568 
42.486 
20,848 

12.880 

149.4- 

19.11'. 

Coke  oven  works 
Producer  gas;and  ca 
works  (bone  and 

rbonising 
coal)   . . 

37,35:; 
17,43; 

10,265 

Total 

269.114 

245,990 

233.66J 

The  increase  under  the  last  sub-heading  arises  er.tirt 
from  the  operation  of  producer  gas  plants,  still  more 
which  will,  it  is  stated,  be  in  operation  during  the  curre 
year  (1906). 
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The  occurrence  of  "  l>lu<-  salt  "  in  sulphate  of  ammonia 
turators.  in  some  ci.es  to  Biich  an  extent  as  to  render 
e  product  unsaleable,  was  the  Bubject  of  an  interchange 
news  between  the  inspectors  it  a  statf  meeting  held 
them  in  October.  The  discoloration  occurs  not  in- 
iquenth  in  works  where  sulphate  "f  ammonia  is  inanu- 
■lured  bv  the  distillation  of  ammoniacal  liquor  contain- 

■  oyanogen  compounds,  and  is  attributable  to  a  minute 
isntitv  of  an  oxidisable  ferrous  ferrocyanide,  formed  by 
htraction    between  ammonium    ferrocyanide    and    iron 

t-  \ccording  to  one  view,  the  impurity  is  due  I  i 
fining  over  of  the  gas  liquor  containing  it  from  the  still. 

Lander,  however,  in  his  elaborate  investigation  of  the 
meet,  gives  reasons  for  preferring,  as  a  working  hypo- 
esis.  that  the  ammonium  ferrocyanide  concerned  is 
med  by  interaction  between  ammonium  cyanide  vola- 
ised  from  the  still,  with  ferrous  oxide  or  Bulphide 
panned  in  the  saturator  through  deficiency  of  acid.  As 
iration  only  occurs  in  a  neutral  or  alkaline  liquid, 
follows  that  the  "  blue  salt  "  should  not  appear  from  a 
turator  in  which  acid  is  always  maintained  in  e 
lere  an-  three  stages  to  the  formation  of  "  blue  salt  "  : 
st.  the  formation  of  ammonium  ferrocyanide  ;    second, 

ferrous  ferrocyanide  ;  and  lastly,  the  oxidation  of 
Tons  ferrocyanide  to  Prussian  blue.  Experiments  on  the 
Meet,  conducted  by  Sutton  ami  binder,  -it  the 
st  Greenwich  Works  of  the  South  Metropolitan 
i..  are  given  in  detail.  J.  W.  Young  has  contributed  the 
lowing  interesting  facts  in  respect  to  the  sporadic 
nee  of  "  blue  salt  "  in  his  district  :  "  Last  autumn 
e  larger  still  and  saturator  consistently  made  '  blue 
It  '  for  a  few  days  :  a  most  unusual  occurrence  hire. 
)  reason  could  be  given,  till,  on  stopping  the  plant  for 
animation,  an  iron  stay  within  the  saturator.  which 
dually  was  protected  by  lead,  was  found  to  have  lost 
i  lead  covering,  and  to  be  almost  entirely  eaten  away 

■  the  vitriol.  There  was,  therefore,  an  exceptional 
,iount  of  sulphate  of  iron  in  the  saturator  bath.  After 
raedying  this.  '  blue  salt  '  ceased  to  be  formed.  W  lien 
e  larger  plant  was  stopped,  the  smaller  was  set  working. 

first  with  good  results,  hut  later  on,  '  blue  salt  '  was 
rmed  here  too.  On  testing,  ammonia  was  found  to  be 
.ssing  away  with  the  foul  gas.  and  it  was  also  not 
at  there  was  much  less  '  boil  '  than  usual  in  the  satu- 
tor.  On  stopping,  it  was  found  that  the  delivery  pipe 
:>m  the  still  had  broken  off  near  the  elbow  at  the  bottom 

the  saturator,  so  that  ammonia  vapour  was  not  getting 
i  usual  intimate  admixture  with  vitriol.   After  remedying 

hie  salt  '  ceased  to  be  formed." 
The  number  of  salt  works  is  now  53.  as  compared  with 
!  in  1904.  The  introduction  of  Mond  producer  gas  at 
te  of  these  works  is  favourably  referred  to.  The  total 
itput  of  white  salt  produced  from  brine  and  salt  con- 
ined  in  brine  used  for  making  alkali  by  the  ammonia 
da  process  was.  in  1904  (the  latest  date  for  which 
tums  are  issued),  1.703. 805  tons,  as  compared  with 
719,223  tons  in  1903.  There  was  again  an  increase  in  the 
ainty  of  Lancashire  ;    in  Durham,  however,  a  decrease 

21.659  tons  is  recorded.  In  the  counties  of  Chester 
id  Stafford  (grouped  together  in  these  returns),  there 
as  a  further  decrease  of  production  of  11, 260 tons,  whilst 
orcestershire  showed  an  increase  of  9,719  tons.  In 
re  salt  works  a  new  departure  has  been  introduced  in 
-ine  concentration.  Several  closed  circular  pans,  me- 
lanically  worked  and  discharged,  were  erected  in  front 

the  old  open  pans,  and  fired  by  Mond  producer  gas.  the 
aste  heat  from  which  passed  on  to  the  open  pans  behind 
ism.  A  considerable  saving  of  fuel  is  thus  said  to  have 
;?en  made  in  the  case  of  a  plant  tiring  with  Mond  gas.  and 
ie  number  of  these  closed  pans  is  being  increased. 

The  recent  enhanced  price  of  white  arsenic  has  favoured 
ie  output,  which  was  1528  tons  in  1905.  as  compared 
ith  976  tons  in  1904.  and  902  tons  in  1903.  The  pros- 
tata of  the  associated  industry  of  tin-smelting  are 
leanraging.  The  ores  have  to  be  calcined  before  smelt- 
g.  whatever  may  be  the  proportion  of  arsenic  present, 
id  when  the  proportion  is  small,  the  volatile  products  of 
donation  deposit  so  little  arsenic  as  to  be  unsaleable 
nder  former  conditions,  whereas  now,  with  increased 
due,  such  poorer  qualities  of  "  arsenic  soot "  may 
rave  marketable. 


(Vment  works  ha\e  fallen  off  fmm  the  number  regis- 
tered in   the   preceding  year,   low   prices  an  I   kern  OOl&pO- 

tition  haying  neceasitated  muoh  idleness  of  the  oldot  class 
of  kiln.     The  use  < > f  rotary  kiln-  is  extending,  and  high 

chimneys    (of    200     tO    260     feet  I     are     being     built     t,i     serve 

batteries  of  rotary  kilns  j    by  the  use  of  these  ohimm 

much  relief  is  expected  as  to  discharge  of  black  soot. 

In  Sootland  there  has  been  increased  production  of  nil- 
phate  of  ammonia  and  gas  liquor,  The  works  registered 
there  during  the  past  year  comprise  iron  works,  shale 
works,  coke-,  producer  gas.,  and  carbonising  works,  and  gas 
liquor  works,  the  largest  increase  relatively,  but  not 
absolutely,  being  in  the  coke  and  pro  lucer  gas  work-. 
due  to  the  extended  use  of  coke  ovens,  and  to  the  extension 
of  Mond  gas  plants  with  recovery  plant  attached.  A 
further  increase  in  these  is  anticipated  in  the  near  future. 
The  total  shale  mined  in  the  United  Kingdom  for  1904 
was  2,333,062  tons;  the  total  sulphate  of  ammonia 
recovered  from  the  same  42,486  tons,  and  the  yield  in  lb. 
per  ton  of  shale  mined  was  40-8;  the  correspond 
numbers  for  1905  were  2,496,785  ton,.  (6,344  tons,  and 
yield.  41-0  lb.  per  ton  of  shale.  In  1890.  the  yield  per 
ton  of  shale  mined  was  only  35  He 

The  Report  consists  of  I. "is  paces,  of  which  In  pages 
are  devoted  to  Scotland. — E.  S. 

Alkaline-earth  oxalates  :   1 1' rum  position  of by  aqueous 

solutions  of  alkali  sulphates.  H.  Cantoni.  Arch.  8c. 
phvs.  oat.  Geneve,  1906,  21  [41.  368—380.  469—494. 
Ch'em.  Centr..  1906.  2.  419 

CALCIUM  oxalate  is  practically  unaffected  by  potassium 
sulphate  solution  at  the  ordinary  temperature,  and  is  oiily 
slightlv  attacked  by  solutions  of  sodium  sulphate  and 
ammonium  sulphate.  Barium  oxalate,  on  the  other  hand. 
is  attacked  to  a  considerable  extent  by  alkali  sulphate 
solutions,  whilst  strontium  oxalate  occupies  an  inter- 
mediate position  in  this  respect.  It  appears,  therefore, 
that  the  affinity  of  the  alkaline-earths  for  oxalic  acid 
diminishes,  and  for  sulphuric  acid  increases,  with  rise  of 
atomic  weight.  (Compare  Watson  Smith,  J.  Chem.  Soc, 
1*77  [2],  245.)— A.  S. 

Bismuth  peroxides.     IV.     Oxidation  of  bismuth  oxide  by 

potassium  ferricyanide   in   presence   of    caustic  potash. 

and   the    so-called    bismuth    t*:troxid*\      A.    (iutbier    and 

R.  Buenz.     Z.  anorg.  Chem.,  1906,  50,  210—216. 

Ik  continuation   of   their   previous   work   (this  J.,    1906. 

263.  264,  695),  the  authors  have  repeated  the  experiments 

of  Hauser   and  Vanino  (Z.  anorg.  Chem.,  1904.  39.   381). 

They  find,  in  opposition  to  those  authors,  that  alkaline 

solutions  of  potassium  ferricyanide  have  the  same  action 

on  bismuth  oxide  as  the  other  oxidising  agents  examined 

previously,  and  that  there  is  no  evidence  of  the  formation 

of  a  '*  bismuth  tetroxide  "  or  a  hydrate  of  the  same. 

—A.  S. 

Ammonium   vanadate  and  sodium   uranate  ;    Preparation 

of .     J.  Ohlv.      Ossterr.  Z.  Berg.-  u.  Hiittenwesen. 

1906.  54.  232—234.     Chem.  Centr..  1906.  2.  465 — 166. 

The  author  describes  the  process  of  preparation  of  ammo- 
nium vanadate  and  sodium  uranate  from  carnotite-con- 
taining  sandstone  from  Utah,  U.S.A.  The  raw  material  is 
powdered,  screened,  treated  with  hydrochloric  acid  (or 
sulphuric  or  nitric  acid),  and  the  mixture  agitated  until  it 
acquires  a  reddish  colour.  It  is  then  heated  until  the 
vanadium  and  uranium  compounds  are  dissolved.  The 
insoluble  residue  is  used  for  the  manufacture  of  artificial 
fullers'  earth.  A  determined  quantity  of  ammonium 
chloride  is  added  to  the  solution,  and  the  latter  then 
evaporated  to  one-third  of  its  volume,  and  allowed  to 
stand  overnight.  The  separated  ammonium  metavana- 
date  is  recrystallised  from  a  concentrated  solution  of 
ammonium  chloride,  and  washed  with  alcohol.  A  further 
crop  of  ammonium  vanadate  is  obtained  from  the  mother- 
liquors  by  evaporation  and  crystallisation. 

The  solution  is  treated  with  excess  of  sodium  carbonate, 
boiled  for  half  an  hour,  the  precipitate  filtered  off.  and 
6odium  uranate  precipitated  from  the  filtrate  by  means 
of  caustic  soda. 

The    ammonium    vanadate    may    be    converted    into 
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vanadium  pentoxide  by  igniting  it.  If  the  pentoxide  be 
heated  to  440°  C.  it  melts  to  a  yellowish-brown  mass, 
which  crystallises  on  cooling.  If  the  crystals  be  heated 
with  gas-coke  in  an  electric  crucible  furnace,  a  regulus  of 
vanadium  containing  vanadium  carbide  is  obtained,  which 
can    be  emploved  in  the  manufacture  of  vanadium  steel. 

—A.  S. 

Liquefaction    of   air  :     Preliminary   cooling    in    the . 

\V.  P.  Bradlev  and  G.  P.  0,  Fenwick.    J.  of  Phvsical 

Chem..    1906,"  10,   275— 2S9.     Chem.   Centr.,   1906,   2, 

486—487. 

The  decrease  of  temperature  on  the  adiabatie  expansion 

of  a  gas,  owing  to  the  Joule-Thomson  effect  is,  according 

to  Schroetter's   formula:     D  =  ?l=?>(?i9)2,    where    T    is 

the  temperature  of  the  expansion-valve,  and  P,  and  P2 
are  the  respective  pressures  before  and  after  expansion. 
Preliminary  cooling  of  the  air  should,  therefore,  cause  an 
increase  in  the  yield  of  liquid  air.  The  authors  determined 
the  effect  of  :  (1)  cooling  the  air  before  its  entry  into  the 
liquefying  apparatus;  and  (2)  cooling  the  air  inside  the 
apparatus,  before  expansion,  by  means  of  previously 
formed  liquid  air.  In  the  first  case,  a  preliminary  cooling 
of  the  air  from  30°  to  2°  caused  an  increase  of  yield  from 
1-94  to  2-S0  litres  of  liquid  air.  or  about  twice  as  great  as 
that  calculated  by  Schroetter's  formula.  Cooling  the  air, 
before  expansion,  in  the  interior  of  the  liquefying 
apparatus  had  no  effect  on  the  yield  of  liquid  air. — A.  S. 

Potassium  chlorate  ;  Simple  continuous  electrolytic  prt  parti- 
tion of .     A.   Wallach.     XLL.  page  890. 

Oxidising  substances  [Potassium  permanganate,  potassium 

bichromate]  ;  Determ  i nation  of by  means  of  hydrazine 

sulphate.     L.  Medri.     XXIII. ,  page  911. 

Hydrogen  peroxide,  and  ferrous  salts  and  other  reducing 

agents  [Sodium  nitrite]  ;   Determination  of .     W.  E. 

Mathewson  and  J.  W.  Calvin.     XXIII..  page  912. 

English  Patents. 

Oxygen  ;     Preparation   of  by  the   decomposition   of 

oxygenated  salts.  G.  F.  Jaubert,  Paris.  Eng.  Pat. 
24.330,  Xov.  24,  1905.     Under  Int.  Conv.,  Dec.  7,  1904. 

See  Fr.  Pat.  350,377  of  1904  ;  this  J.,  1906,  180.— T.F.B. 

Gas  purifying  materials  ;    Treatment  of  spent for  the 

extraction  of  sulphur,  and  apparatus  therefor.  J.  J.  M. 
Becigneul.  Xantes.  France.  Eng.  Pat.  9800,  April  2ii, 
1906.     Under  Int.  Conv.,  April  26,  1905. 

See  addition  of  April  26.  1905.  to  Fr.  Pat.  345.071  of 
1904  ;   this  J.,  1905,  1067.— T.  F.  B. 


Fkench  Patents. 

Sulphuric    acid;    Process   and   apparatus  for   purifying 

[arsenical] .      The   United    Alkali    Co.,  Ltd.     Fr. 

Pat.  363,947,  March  7,  1906. 

The  purification  of  the  sulphuric  acid  is  carried  out  as 
described  in  Eng.  Pats.  7916  and  16,929  of  1905  (this  J., 
1906,  477).  The  arsenious  chloride  thus  produced  is 
mixed  with  just  sufficient  water  to  precipitate  the  selenium, 
and  filtered  ;  a  larger  quantity  of  water  is  then  added  to 
precipitate  the  arsenious  oxide. — T.  F.  B. 

Lithium  ;     Extraction    of as  lithium  carbonate  from 

initblugonite  and  other  ores  of  lithium.     Poulenc  Freres. 
Fr.  Pat.  361.517,  May  27,   1905. 

Powdered  amblvgonite  (or  other  lithium-containing  ore)  is 
intimately  mixed  with  powdered  sodium  bisulphate  (nitre 
cake),  and  the  mixture  is  heated  in  cast-iron  retorts, 
the  hydrofluoric  acid  and  silicon  fluoride  disengaged, 
being  collected.  The  mass  is  then  transferred  to  a  refrac- 
tory earthen  vessel,  which  is  heated  to  redness.  The 
product  is  lixiviated,  and  the  solution  should  be  neutral, 
and  contain  but  small  quantities  of  aluminium,  calcium, 
or  iron,  which  latter  are  precipitated  by  a  small  propor- 
tion of  sodium   carbonate.      The   cleared  liquor  is  then 


treated  with  the  same  reagent,  to  precipitate  lithium 
carbonate.  Sodium  sulphate  is  recovered  from  the  waste 
liquors.  The  insoluble  residue  of  the  lixiviated  product 
is  stated  to  be  rich  in  phosphorus,  and  utilisable  as  a 
manure. — E.  S. 

Ammonia  ;    Process  of  making .     H.   C.  Woltereck. 

First  Addition,  dated  March  9.  1906,  to  Fr.  Pat.  345.399, 

Aug.  6,  1904. 
See  Eng.  Pat.  835S  of  1905  ;   this  J.,  1906,  535.— T.  F.  B. 

Bauxite  and  an  alkali  sulphate  ;    Treatment  of  mix/" 

of for    transformation    into    alumina    and    alkali 

sulphur  compounds  [Thiosulphales].  A.  Clemm.  Fr. 
Pat.  363,893.  March  6,  1906. 

Bauxite,  or  other  aluminous  ore,  is  mixed  with  a  large 
excess  of  an  alkali  sulphate  and  carbon,  and  the  mixture  is 
furnaced.  The  solution  obtained  on  lixiviating  the  mass 
containing  alkali  sulphide  and  aluminate,  is  treated  with 
sulphurous  acid  to  precipitate  aluminium  hydroxide,  and 
to  form  a  thiosulphate,  and  the  filtrate  therefrom  is  con- 
centrated to  crystallise  out  the  thiosulphate.  The  residue 
left  on  lixiviating  the  roasted  mass  is  exposed  to  the  air. 
with  addition  of  milk  of  lime,  and  the  solution  obtained 
by  further  washing  is  concentrated  to  recover  the  alkali, 
&c,  as  a  thiosulphate.  Hydrogen  sulphide  may  be  used 
as  the  precipitant,  in  place  of  sulphurous  acid,  in  which 
case  the  filtered  solution  contains  sodium  sulphide  and 
hvdrosulphide  (Ger.  Pats.  62,265  of  1891  and  93.952  of 
1S95  are  referred  to).— E.  S. 

Aluminium  and  potassium  sulphates  ;  Process  for  separ- 
ating     from    solutions    obtained    by    decomposing 

aluminium  and  potassium  silicates  or  alunite  by  acid 
sulphates  of  the  alkalis  or  by  sulphuric  acid.  A.  Pezzo- 
lato  and  M.  T.  de  Felice.  Fr.  Pat.  364,265,  March  15, 
1906. 

See  Eng.  Pat.  6122  of  1906  ;   this  J.,  1906,  759.— T.  F.  B 

Salts   of   the    oxy-halogen   acids  ;     Electrolytic    production 

of .     Deutsche  Solvav-Werke  A.-G.    First  Addition, 

dated  March  9.  1906,  to  Fr.  Pat.  362,737,  Jan.  10,  1908, 
XI.4.,  page  891. 

Peroxidised  compounds  ;    Manufacture  of .    Kirchhoff 

and  Xeirath.  Fr.  Pat.  364,249,  March  14,  1906.  Under 
Int.  Conv.,  May  2,  1905. 
An  acid  solution,  e.g..  of  hydrochloric  acid,  is  neutralised 
with  sodium  peroxide,  and  the  saline  solution  of  hydrogen 
peroxide  resulting  is  used  in  obtaining  metal  and  organic 
peroxides.  For  example,  magnesium  chloride  solution  is 
added,  and  then  ammonia,  to  such  a  solution  of  hydrogen 
peroxide,  with  precautions  against  rise  of  temperature,  to 
obtain  a  precipitate  of  magnesium  peroxide.  Zinc  peroxide 
and  calcium  peroxide  are  similarly  obtained.  To  obtain 
sodium  perborate,  the  strong,  cooled  solution  of  hydrogen 
peroxide  is  poured  into  a  cooled  solution  of  borax, 'and  a 
solution  of  sodium  hydroxide  is  agitated  •with  it;  the 
sodium  perborate  slowly  crystallises  out,  and  is  collected, 
and  washed  with  iced  water.  Benzoyl  peroxide  is  ob- 
tained by  adding  an  ethereal  solution  of  benzoic  anhydride. 
in  molecular  proportion,  to  the  crude  hydrogen  peroxide 
solution  contained  in  a  closed  vessel  provided  with  an 
agitator,  and  cooled  during  prolonged  agitation,  or  until 
the  aqueous  portion  of  a  sample  withdrawn  shows,  on 
testing,  only  a  feeble  peroxide  reaction.  The  ethereal 
portion  of  the  product,  when  withdrawn,  is  distilled  for 
recovery  of  the  ether,  and  the  benzoyl  peroxide  is  crystal- 
lised out  of  the  residue. — E.  S. 

Iodine  ;    Rapid  process  for  the  extraction  of from 

liquids  containing  iodine  compounds.  Soc.  Francaise 
la  Xorgine.     Fr.  Pat.  361,499,  May  23,  1905. 

The  iodine  compounds  are  extracted  from  seaweed  and 
its  ashes,  and  the  iodine  is  liberated,  as  usual.  The  iodine 
is  then  extracted  by  systematic  treatment  of  the  liquid* 
with  "  oil  of  vaseline,"  in  the  proportion  of  60  litres  of 
this  solvent  to  1000  of  the  liquid.  From  the  "  oil  of 
vaseline  "  the  iodine  is  recovered  by  heating  this  in  a 
current  of  steam,  the  iodine  subliming,  and  being  con- 
densed as  usual.— A.  G.  L. 
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Pre  (Miration  of    —  -    '>;/    '/"     detompmilion    of 

nated  salts.      G.  K.  .Iiiubcrt.      First    Vililition,  dated 

M    •-   29.  1905.  to  Fr  Pat.  350.377  of  Dee.  7.  1904  (this 
J..  1900.  180 

Potassium  perchlorato  (preferably),  or  another  pci 
chlorite  or  a  nitrate,  is  mixed  with  a  small  proportion  of  a 
powdered  combustible,  such  as  carbon,  In  presence  of 
water,  to  form  .i  composition,  which  is  moulded  into  blocks 
or  briquettes,  and  dried.  The  use  of  water  in  the  manu- 
of  the  briquettes,  enabling  the  materials  to  be 
■pn  intimately  mingled,  constitutes  the  salienl  feature  of 
this  Addition.  -E.  S. 

and  their  manufacture.     G.  F.  Jaubert. 

Fr.  Pat  861,62%   Miv  29,  1905. 

This  patent  is  substantially  the  same  as  the  First  Addition 

to  Fr.  Pat.  350,377  (see  preceding  abstract).    The  advan- 

to    be   derived    from    the   addition   of   water   in   the 

manufacture  of  the  briquettes  having  an  oxygenated  salt 

,  are  described  in  detail. — E.  S. 

Hydrogen  ;     Process  and  apparatus  for  the   manufacturi 
of .  E.  Geisenberger.  Fr.  Pat.  361.492,  Dec.  21.  1 90.". 

The  hydrogen  is  generated,  alone  or  mixed  with  carbon 
Monoxide  or  carbon  dioxide,  by  the  action  of  heat  alone, 
or  of  heat  and  steam,  on  light  hydrocarbons,  e.g.,  benzine. 
■trol,  or  on  other  materials  containing  hydrogen  and 
earhon.  ..;/..  bitumen,  shale,  beeswax,  turpentine,  &c. 
The  organic  substance  is  heated  in  a  retort,  to  whioh 
steam  may  be  admitted,  to  its  point  of  decomposition 
The  hydrogen  is  separated  from  the  other  gases  in  the  mix- 
ture obtained,  either  by  physical  means  depending  on  the 
differences  in  density,  or  by  chemical  means,  such  as 
Dg  the  carbon  dioxide  by  means  of  sodium  car- 
Uonite  or  hydroxide  solution.  The  whole  apparatus, 
which  is  designed  mainly  for  the  filling  of  military  balloons, 
is  mounted  on  wheels  so  as  to  be  easily  movable. — A.  G.  L. 

.-    Manufacture  of  flowers  of .     J.  Lagaehe. 

Fr.  Pat.  364,279,  March  15,  1906. 

Thk  condensation  chambers  for  preparing  flowers  of 
sulphur  are  made  of  concrete,  reinforced  with  metal, 
or  with  a  lattice- work  of  metal,  or  of  brisks  resting  on  a 
net.  or  entirely  of  metal.  In  this  way  the  thick- 
ness of  the  walls  can  be  very  much  reduced.  The  gases 
in  the  interior  of  the  chamber  are  agitated  by  means  of  a 
powerful  fan.  placed  either  inside  the  chamber  or  outside 
it— A.  G.  L. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 


(Continued  from   page  848.) 

iHM  .    A  simple  iii' tlicd  for  pit  rring .      P.  X.  Raikow. 

Chem.-Zeit..  1906,  30.  867. 
Hoi  es  of  any  desired  size  may  be  readily  made  in  glass  of 
any  thickness  up  to  4  mm.  by  piercing  the  heated  glass 
with  a  red-hot  needle.  The  needle  should  be  as  pointed 
ami  as  hot  as  possible  :  the  glass,  on  the  other  hand. 
must  not  be  warmed  too  much.  The  best  procedure 
is  to  heat  the  needle  in  a  Bunsen  flame  in  such  a 
position  that  its  red-hot  end  penetrates  just  outside  the 
name  ;  the  previously-warmed  glass  is  then  pushed  up 
against  the  point,  and  gradually  brought  into  the  flame, 
the  needle  being  at  the  same  time  twisted  to  and  fro,  until 
it  penetrates  the  softened  glass.  Before  allowing  the 
cool,  it  should  be  well  covered  with  soot  to  prevent 
I  cracking.  Any  number  of  holes  may  thus  be  made  in  a 
■e.  flask,  &c.  For  convenience  in  handling,  the 
needle  may  be  fused  into  a  glass  holder ;  an  old  thermo- 
meter forms  the  best  holder  for  this  purpose,  as  other  glass 
usually  eracks  on  cooling  in  contact  with  the  steel  needle. 

—A.  G.  L. 

United  States  Patents. 

Glass-furnace.       D.   J.    Christ,   Assignor   to  S.   I.  Ghrist, 

Hites,  Pa.       U.S.  Pat  838,283,  Aug.  7.   1906. 
The    furnace    described    comprises    a    melting    chamber. 


below    and    parallel    to    which    arc    pairs   of     P 

chambers,   separated   one   from   another,  d   at 

adjacent  ends  by  a  transverse  walL  Baoh  pair  of  to- 
generating  ohai  onnected    by   a  Hue  with  ■ 

at  each  end  of  the  melting  chamber,  fuel-discharging 
devices  being  arranged  "so  as  to  project  through  the 
end-walls  at  the  upper  ends  ol  the  Buea  and  arranged  in 

hue   with   the   ports,   to  discharge  longitudinally  into  the 

melting  chamber."      \  ■  ntuated  on  one  aide  of  the 

regenerating  chambers,  near  the  centre,  and  formed  partly 
by  one  wall  of  the  latter.  The  furnace  ia  also  provided 
with  a  stack,  and  flue*  arranged  "in-  above  the  other,  on 
opposite  sides  of  the  transverse  wall,  and  formed  partly 
by    it.    communicate   each    with  >te   regenerating 

abor,  and  by  vertically  extending  conduits  with  the 

■  a\e.  \t  the  upper  ends  of  the  conduits  are  valves  for 
controlling  the  supply  of  air  from  tin  cave  to  the 
(lues,  and  tiler.-  are  also  independently  controlled  valves 
in  the  oonduits  for  regulating  the  supply  of  air  from  the 
oave  to  the  regenerating  chambers,  and  '  he  discharge  of  the 
products  of  combustion  from  tie    latter  to  the  stack. 

— \V.  C.  H. 

Ceramic     pruiluct.     M.     M.     Meran,     Paris.     U.S.     Pat. 
827,550,  July  31,   L906. 

A  PLASTIC  paste  is  mad.-  by  mixing  a  double  silicate  of 
lime  and  magnesia  with  a  trisilicate  of  magnesia,  or  by 
mixing  asbestos  and  steatite,  and  the  paste  is  tired  at 
a  temperature  below  the  vitrifying  point,  to  yield  the 
ceramic  product.  —  W.  C.  H. 

French  Patent. 

CHass  :   Apparatus  fur  pouring  molten direct  froti 

furnace.     V    T.    Sievert     Kr.   Pat   364,151,   March  8, 
1906.     Under  Int.  Conv.,  March  II.  1905. 

See  Eng.  Pat.  5605  of  1906;   this  J.,  1906,  760.—  T.F.B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  848.) 
English  Paten  is. 

Wood ;      Preservation    of .     W.     Hoettger,     Wesel 

a/Rhein.  Germany.  Eng.  Pat.  26,993,  Dec  27,  1905. 
Under  Int.  Conv..  March  22,  1905. 

See  Fr.  Pat.  352,615  of  1905  ;   this  J.,  1905,  971.—  T.F.B. 

Portland    cement;     Manufacture    of    .     H.     Peters. 

Rochester,  Kent.  Eng.  Pat.  19,180,  Sept.  22,  1905. 
uv  containing  about  40  per  cent,  of  moisture  is 
mixed  with  coal  slack  in  the  proportion  of  41  ewt.  of  coal 
per  ton  of  slurry.  The  mixture  is  dried,  and  broken 
into  lamps,  which  aie  charged  into  a  vertical  kiln 
without  the  addition  of  any  other  fuel  except  a  layer  of 
faggots  and  another  of  coke  at  the  bottom  of  the  kiln. 
In  working  a  charge,  the  faggot-  arc  tired,  and  when  the 
coke  above  them  has  become  thoroughly  ignited,  the  kiln 
door  is  closed,  and  an  air  blast  forced  in  from  below 
the  fire-bars. — A.  G.  L. 

United  States  Patents. 

Dust  ;  Method  of  and  agent  for  laying .     C.  E.  Dolbear, 

Longbeach.  Cal..  Assignor  to  G.  X.  Phelps,  Boston,  Mass. 
U.S.  Pat  828.643.  Aug.  14.  1906. 
"  Bittern,"  or  a  liquid  containing  an  excess  of  magnesium 
chloride,  is  applied  to  the  roads  to  render  them  dus- 
FF  — B.  X. 

Brick*    and    other    articles  formed  or  constructed  of  day  : 

Process   for   treating ■      J-   Simons,  Los  Angeles, 

Cal.     U.S.  Pat.  829.177,  Aug.  21,  1906. 
Whilst  the  kiln  containing  the  bricks,  &c,  is  at  its  highest 
temperature,  the  air  and  .-team  passages  leading  to  it  are 
shut,  so  that  only  carbonaceous  gases  are  evolved  within 
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Cl.  X.— METALLURGY. 


tSept.  29,  1906. 


the  kiln.  The  kiln  is  then  allowed  to  cool  whilst  its 
contents  are  exposed  to  the  action  of  these  carbonaceous 
gases. — A.  G.  L. 

Magnesia  cement.  E.  Biiitel,  Assignor  to  the  American 
Hvdrolite  Co.,  Hoboken,  N.J.  U.S.  Pat.  827,286, 
July  31,  1906. 

The  cement  described  consists  of  36  parts  by  weight  of  an 
absorbent  filler,  such  as  sawdust,  85  parts  of  magnesium 
chloride  solution  (36-8°  B.).  25  parts  of  infusorial  earth, 
75  parts  of  pulverised  burnt  magnesito,  and  4:?',  parts  of 
water.— W.  C.  H. 

Cement;     Process    for    rapid    hardening    of .     H. 

Schneider,  Cincinnati,  0.     U.S.  Pat,  S28.976,  Aug.'  21, 
1906. 

Cement  is  rapidly  hardened  by  passing  a  current  of 
electricity  through  the  cement  mixed  with  water  until  or 
after  the  mass  has  set  permanently.  The  current  must  be 
sufficiently  strong  to  heat  the  mass  so  much  as  to  prevent 
the  water  from  freezing. — A.  G.  L. 

French  Patents. 

Marble  ;    Process  for  the  manufacture  of  artificial . 

J.  Pasero.  Fr.  Pat.  361,494,  May  20,  1905. 
Portland  cement  is  mixed  with  mineral  colours,  and 
moulded  into  objects  with  water  containing  sodium  sili- 
cate and  potassium  silicate.  After  allowing  the  mass  to 
dry  for  several  days,  it  is  placed  in  a  mixture  of  5  litres 
of  "  silicious  "  water  and  1  litre  of  potassium  silicate 
solution,  which  is  then  heated  and  kept  boiling  for  24 
hours.     The  mass  obtained  is  dried  and  polished  as  usual. 

—A.  G.  L. 

Ceramic  bricks  ;    Burning  of .     Soe.  des  Ceramiques 

de  Pignans,  J.  Ardisson  and  A.  Barthclemv.  Fr.  Pal. 
363,918,  Feb.  5,  1906. 
The  ceramic  bricks,  as  they  come  from  the  hydraulic 
press,  are  at  once  surrounded  by  a  porous  mass  of  refrac- 
tory material,  previously  burnt  perfectly  dry,  the  whole 
being  carried  on  trucks"  which  move  along  a  furnace  in 
the  form  of  a  tunnel,  50  metres  in  length.— A.  G.  L. 

Portland    cement    from    blast-furnace    dag;     Process   for 

making .     K.     Zulkowsky.     Fr.     Pat.     364,022, 

March  10,  1906. 

A  calcareous  material,  preferably  good  limestone  or 
quicklime,  is  heated  in  a  basic  hearth  furnace.  The 
molten  blast-furnace  slag  is  then  run  in  in  suitable  pro- 
portion, the  whole  is  well  mixed,  and  then  rapidly  cooled. 

—A".  G.  L. 


X.— METALLURGY. 

[Continued  /runt   page   852.) 

Fin,    iron  ores  and  pyrites  cinder;    Nodvlising  and  de- 

sulphurisation  of .      A.   L.  Colby.      Iron  and  Steel 

Inst.,  July,   1906.     [Advance  proof.] 

The  author  gives  a  description  of  several  large  plants 
in  the  United  Statc-s,  where  there  lias  been  successfully 
worked,  on  a  large  scale,  a  process  for  the  conversion  of 
fine  ferruginous  ores  and  of  by-products,  such  as  pyrites 
cinder,  into  "nodules"  suitable  for  further  treatment 
in  blast-furnaces.  It  is  stated  that  since  last  summer  over 
24,000  tons  of  such  fine  materials  have  been  successfully 
and  economically  treated.  The  process  is  essentially  that 
described  in  U.S.  Pat.  794,073  of  1904  (this  J.,  1905,  894). 
The  plant  at  Newark,  New  Jersey,  is  under  the  control 
of  the  National  Metallurgy  Co.,  one  of  the  constituent 
companies  of  the  Newfoundland  Syndicate.  At  the 
present  time  there  are  three  kilns,  one'  for  the  nodulising 
process,  one  for  either  nodulising,  or  roasting  with  Bait 
as  a  preliminary  to  the  Henderson  copper-leaching 
process,  and  one  intended  entirely  for  the  latter  purpose. 
Two  more  nodulising  kilns  will  be  in  operation  by  next 
autumn.     It  is  stated  that  the  Newfoundland  Syndicate 


control,  for  the  next  five  years,  80  per  cent,  of  the  cinder 
made  in  the  U.S.A.  by  the  roasting  of  pyrites  or  copper- 
bearing  pyrites.  At  the  present  time  250  tons  of  nodulised 
pyrites-cinder  are  being  produced  per  day  of  24  hours. 
At  Aspinwall,  near  Pittsburgh,  Pa.,  two  large  kilns,  with 
an  output  of  250  tons  in  24  hours,  are  in  operation,  chiefly 
for  the  working  up  of  blast-furnace  flue-dust  and  pyrites- 
cinder.  At  Steelton,  Pa.,  one  kiln  is  working,  and  three 
others  are  about  to  be  built.  The  improvement  in  the 
composition  of  the  nodules  from  the  magnetic  concen- 
trates treated  at  Steelton  is  shown  by  the  following 
figures,  of  which  the  first  set  refer  to  the  raw  material, 
and  the  second  to  the  nodules: — Iron,  59-64.  61-25; 
sulphur,  1-15,  0-13  ;  phosphorus,  0-01,  0-01  ;  and  silica, 
8-50,  8-61  per  cent.  At  Hazard,  Pa.,  the  New  Jersey 
Zinc  Co.  have  erected  a  plant  for  nodulising  fine  franklinite, 
a  trial  run  on  300  tons  having  proved  successful.  From 
fine  ore  containing  17'40  per  cent,  of  zinc,  nodules  con- 
taining 20'4  per  cent,  were  obtained,  with  little  or  no  loss. 
A  description  of  various  labour-saving  devices  used  in 
connection  with  the  process  is  also  given.  A  bibliography 
is  appended  to  the  paper  — A.  S. 

Copper    steels.      P.    Breuil.       Compt.    rend.,    1906,    143, 

346—348. 
The  author  has  investigated  the  singular  points  in  copper 
steels  containing  from  0-56  to  0-79  per  cent,  of  carbon. 
From  0-5  to  20  per  cent,  of  copper,  the  point  Ar,  lies 
between  575°  and  600°  C,  80°  to  100°  C.  below  its  value  for 
a  similar  carbon  steel.  The  phenomenon  of  recalescence 
at  this  point  becomes  more  marked  as  the  percentage 
of  copper  increases.  Slight  separation  of  copper  takes 
place  when  as  little  as  3  per  cent,  is  present,  but  in 
such  minute  globules  that  sensibly  uniform  ingots  can  be 
cast,  even  up  to  10  per  cent,  of  copper.  The  metal  becomes 
brittle  only  when  10  per  cent,  is  exceeded.  Mechanical 
tests  show  that  copper  increases  the  tenacity  and  lowers 
the  ductility  of  steel,  but  to  extents  which  vary  greatly 
with  the  treatment  of  the  metal. — J.  T.  D. 

Copper   steels.       P.    Breuil.       Compt.   rend.,    1906,    143, 

377—380. 
The  'effect  of  shock  on  notched  bars  was  tried  with  both 
low-  and  high-carbon  steels,  containing  various  percentages 
of  copper,  up  to  4  per  cent.  The  fragility  of  the  steel  is 
increased,  when  the  carbon  is  0-15  to  0-18  per  cent.,  by 
proportions  of  copper  above  0-5  per  cent.  ;  but  in  the 
rase  of  the  higher  carbon  steels  no  definite  effect  due  to 
the  presence  of  the  copper  could  be  clearly  detected. 
Torsion  experiments  gave  similar  results  to  those  on  tensile 
strength  ;  in  all  the  steels,  when  the  copper  exceeds  2 
per  cent.,  it  increases  considerably  the  elastic  limit  and 
the  moment  of  rupture.  Similar  results  were  shown  by 
determinations  of  the  hardness  by  Brinell's  method  ; 
copper  steels  were  found  to  be  usually  superior  to  the 
corresponding  nickel  steels.  Corrosion  trials  with  dilute 
sulphuric  acid  showed  that  copper  has  a  very  powerful 
effect  in  lessening  the  rate  of  corrosion.  Micrographio 
examination  of  these  steels  confirms  the  conclusions  of 
■  Stead.  The  utilisable  steels  (below  4  per  cent,  of  copper) 
I  show  an  extreme  fineness  of  structure.  They  contain  more 
|  granulo-sorbitie  jiearlite  as  the  proportion  of  copper  is 
increased,  and  the  effect  of  this  is  to  produce  a  steel  with 
the  hardness,  but  without  the  brittleness,  of  a  steel  of 
higher  carbon  content.  Copper  steels  seem  in  many  respects 
as  promising  industrially  as  those  containing  nickel  or 
other  elements  much  more  costly  than  copper. — J.  T.  D. 

Manganese  ;    Compounds  of with   silicon.     F.   I)oc- 

rinckel.     Z.   anorg.   Chem.,   1906.  50,    117—126. 

A  study  of  the  heating  and  cooling  curves  of  manganese- 
silicon  alloys,  together  with  examination  of  their  micro- 
structure,  showed  that  two  well-defined  compounds  are 
formed.  Mn.,Si  and  MnSi.  In  the  alloys  poor  in  silicon 
there  is  a  series  of  mixed  crystals,  ranging  from  pure 
manganese  to  the  saturated  crystals  containing  17-7  atoms 
per  cent,  of  silicon.  In  the  alloys  containing  37*5  per 
cent,  by  weight  of  silicon,  or  more,  microscopic  examina- 
tion revealed  the  presence  of  parallel  bands  or  BtripeS, 
due    to   a   structural    elemeut   of    which   the   compos'tioif 
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■uld    »"i    be    determined      Starting    from    manganese, 

,1    1244     ('  ,   the  addition  of  silicon  i  a  Uses    I  low  el 

II  of  the  inciting   point,  and  n   series  of  mixed  crystals 
.mauling   from    0    to    10    per   rent,    of   silicon    sepal 

rve   representing   the    beginning   of  crystallisation 

'   the  ;illovs  wiili  from  In  to  30  per  cent,  of  silicon  has  a 

m  at  about  21 -3  l>er  cent,  of  silicon  and  a  tempera. 

mot  1320   C.  corresponding  to  the  compound,  Mn._.Si. 

Elimination  of  alloys  with  from   1(1     2t>   per 

■nt.  of  silicon  revealed  the  present f  an  eutecti 

om  the  proportions  ,,f  tins  eutectic  and  of  the  primary 
if  the  compound.   Mn.Ni.  the  eutectic   point   wa- 
.imd  to  I  to  about   12  per  cent,  of  silicon 

Hire  of  li>75    I '.      Between  30  and  50  per  cent,  of 

he  curve  has  a  second  maximum,  at  about  34  per 

silicon  and   1280    C.  corresponding  to  the  com- 

MnSi.      Between  the  two  maxima  there  is  a  second 

point    .it    1239     ('..    and    30    per  cent,    of   silicon 

hen  the  percentage  of  silicon  in   the  alloys  rises  above 

cnt.    the  amount  of  the  crystals  of  the  compound. 

illy   diminishes,   and   another  structural  ele- 

ent.  indicated   bj    parallel  markings,  makes  its  appear- 

■  wring    almost    the   whole  surface  of    the  section 

the   alloy   containing   45    per   cent,    of  silicon.      With 

1  |kt  cent,  and  upwards  of  silicon,  first  silicon  separates 

melts,  and  afterwards,  at   1  I3ti    C,  the  structural 

of  unknown  composition  crystallises.     (Sec  also 

\.  this  .1  .  lS'iti.  141  ;    1905,"  1235;   and  Lebeau. 

a  .1  .  1903,  168.  214  1     A   S. 

me-gold  slimes  ;    Proposed  proei  ts  for  treatment  uf 

1  before  smelting.    C.  E.  Mever,    J.  ('hem.  Met.  and  Mining 

S.   Africa.   1906.  6, '361— 364. 

steu!    of    decomposing    the    complex    cyanides    with 

Iphuric  acid,  the  zinc-gold  slimes  are  placed  in  a  vat. 

id  dried  by  means  of  steam,  any  incomplete  oxidation 

•inc   perfected   by   moistening   the   slimes   with  a   small 

lantity  of  nitric   acid.      Any  excess   of   acid   is  expelled 

I    the  heating,  but   as   little  as   possible  should   be.  used. 

itment     will     oxidise    all    easily    decomposable 

.inides.     The  difficultly-decomposable  cyanides  are  then 

!   by  acting  on  the  -Junes  with  ten   times  their 

■lunie  of  a  saturated  solution  of  ammonium  carbonate, 

is  compounds   of   silver,    zinc,    and    copper. 

resolution   obtained   is   filtered   off.   and  distilled   with 

or  dolomite,  to  recover  the  ammonium  carbon  ite, 

e  residue  left   in  the  still   being  worked  up  for  silver. 

dual  slime  left  is  very  rich  in  gold,  containing,  in 

i.lition  to  the  gold,  only  silica,  ferric  hydroxide,  and  lead 

It  should  be  fluxed  with  a  little  borax.    The 

I  ooess  is  at  present  onlv  in  the  experimental  stage. 

—A.  G.  L. 

Id:     Alloys   of   with    bismuth    and   antimony.      K. 

Vogel.  '  Z.    anorg.    Chem..    1906,    50,    145—157. 

m  melting-point  curve  of  gold-bismuth  alloys  c< 

two  branches  intersecting  at  an  eutectic  point  (240    C, 

!  |>er  cent,  of  bismuth).     Xo  compound  of  the  two  metals 

i  formed,  the  eutectic  crystallisation  of  all  of  the  alloys 

th  from  4  to  100  per  cent,  of  bismuth  taking  place. at 

temperature.    The  alloys  with  from  o  to  4  per  cent. 

ill  crystallise  as  solid  solutions  of  bismuth  in  gold. 

ith  from  4  to  s2  per  cent,  of  bismuth,  saturated  mixed 

ystals.  containing  4  per  cent,  of  bismuth,  separate  lirst. 

ltd   the    residual    melt    attains    the    composition    of   the 

which    solidities    at    240     C.      With  from    32 

•0  per  cent,   of  bismuth,   the  alloys  consist  of  crystals 

1'ismuth  embedded  in  the  eutectic.  which  is  a  mixture 

saturated    mixed   crystals   and   bismuth.     Microscopic 

lamination  of  the  alloy  containing  4  per  cent,  of  bismuth 

.owed  that  this  did  not  consist  entirely  of  mixed  crystals, 

•    would    have    been    expected  ;      this    is    due    to    the 

complete    diffusion     of    the     bismuth    into    the    gold. 

Iter  heating  at  400°,  500%  700°,  and  800;  C.  respectively. 

1  structure  of  the  alloy  was  found  to  he  quite  different. 

2  of  crystals  of  gold  embedded  in  the   eutectic. 

appears  therefore  that  at  high  temperatures  the  diffusion 

bismuth  into  gold  is  very  small,  but  is  much   greater 

temperatures  below  400    C. 

In  the  case  of  gold-antimony  alloys,  the  melting  point 
gold  1-  lowered  considerably  by  addition  of  antimony  : 


the  alloy  24  per  cent,  of  an  tiro  On;  still  remains 

liquid  above  3c  0  C  I  lie  melting-point  curve  of  the 
alloys  consists  of  three  branches.  Startim:  from  the 
melting  point  of  cold,  it  falls  rapidly  to  the  eutectic  point 
11  y  I,  then  ri-c  to  a  ixnnt  at 
ponding  to  the  compound,  \u8bj  (86  per 
,cnt.  of  antimony),  and  then  again  rise,  to  (he  melting 
point  of  bismuth.  From  the  melts  containing  less  than 
_'4  |>er  cent,  of  antimony,  crystals  of  gold  separate  out 

and  the  residual  melt  solidifies  at  tl ute.  tic  (mint  ; 

the  eutecti.  consists  of  a  mixture  of  gold  and  tiie  compound 
\11Sb._,.  With  from  24  and  ■*>.">  |kt  cent,  of  antimony,  the 
alloys  consist  of  crystals  of  the  compound,  \  ic  1  .ided 

in  the  eutectic  ;  whilst  with  from  55  to   100  per  cent,   of 

i.'iiv.  the  alloys  consist  of  crystals  of  antimony 
surrounded  by  the  eutectic.   The  compound,  AuSb.,.  oryatal- 

111  Cubes  :  it  is  harder  than  antimony  and  cold,  very 
brittle,  and  more  resistant  to  a.  ids  than  antimony  is.       K.S 

r ,'    Alloy*  of   with  thallium,   bismuth,  and  anti- 
mony.     Q.    1.     Petrenko.       Z.   anorg.    Chem..    1906,    50. 
133—144. 
The  melting-point  curve  of  silver-thallium  alio-. 
of  two  branches  startim:  from  the  melting  points  of  silver 
and  thallium  respectively,  and  intersecting  at  an  eip. 
point     287     (    .   '-••>   ]kt  cent,   of  Silver).      The   melts  con- 
taining  0 — 10    per    cent,    of   thallium   solidify   as    mixed 

rystals  of  thallium  and  silver.  As  the  percentage  of  thallium 
from  In  per  cent,  upwards,  the  amount  of  mixed 
crystals  decreases,  whilst  the  eutectic  is  formed  in  gradually 
increasing  quantities.  The  alloy  with  05  per  cent,  of 
thallium  consists  of  star-shaped  mixed  crystals  embedded 
in  the  eutectic.  but  at  97-5  |>er  cent,  of  thallium,  the 
alloy  consists  entirely  of  eutectic.  With  more  than 
'''■'<  per  cent,  of  thallium  the  alloys  consist  of  primary 
crystals  of  a-thallium  embedded  in  the  eutectic  ;  crystals 
ol  /3-thallium  separate  from  the  melt,  but  are  transformed 
into  a-thallium  at  226°  C. 

The  melting-point  curve  of  silver-bismuth  alloys  has 
a  somewhat  unusual  form  :  it  consists  of  two  branches 
intersecting  at  an  eutectic  point  (262°  C,  2-5  per  cent,  of 
silver),  but  the  branch  beginning  at  the  melting  point 
of  silver  is  distinctly  concave  at  the  part  corresponding 
to  about  40  per  cent,  of  bismuth.  Microscopic  examina- 
tion showed  that  the  alloys  containing  17  to  95  per  cent, 
of  bismuth  consist  of  two  structural  elements,  1  i...  white 
mixed  crystals  rich  in  silver,  embedded  in  the  grey,  micro- 
.  rvstalline  eutectic.  The  alloy  with  2-5  per  cent,  of  silver 
consists  entirely  of  the  eutectic.  whilst  that  with  1  per  cent, 
of  silver  consists  of  crystals  of  bismuth  embedded  in  the 
eutectic.  The  melts  containing  more  than  95  per  cent,  of 
silver  solidify,  on  cooling,  as  a  solid  solution  of  bismuth 
in  silver,  but  it  was  not  found  possible  to  determine 
exactly  the  composition  of  the  saturated  mixed  crystals. 
The  melting-point  curve  of  antimonv-silver  alloys  falls 
rapidly  from   the   melting   point   of  silver  to  a   point   at 

■  0  C,  corresponding  to  the  compound.  Ag^Sb.  and  then 
rapidly  to  the  eutectic  point  4S5  C.  45  per  cent  of 
antimony),  from  which  it  rises  to  the  melting  point  of 
antimony.  With  from  0  to  15  per  cent,  of  antimony  the 
alloys  consist  of  mixed  crystals  containing  up  to  15  to  lti 
per  cent,  of  antimony.  From  15  to  25  per  cent,  of 
antimony,  two  structural  elements  are  observed  in  the 
alloys:  saturated  mixed  crystals  and  the  compound 
-  1  27  07  •  r  ..nt.  of  antimony.  559  C.).  With  from 
27-07  to  45  |kt  cent,  of  antimonv.  the  compound.  AgjSb, 
sejiarates  first,  and  then  ai  185  I  .  lhe  eutectic  1 4.5  per 
cent,  of  antimony)  crystallises.  Between  45  and  iOO 
per  cent,  of  antimony  the  alloys  contain  two  constituents, 
metallic  antimonv  and  the  eutectic.  (See  also  Laurie, 
this  J..  1S!<4.  1204.1  —  A.  S. 

Copper  mining  in  Chile.      For.   off.    Ann.  Ser.,   No.  3698. 

[T.R.I 
There  was  an  increase  in  the  shipments  of  fine  copper 
from  Chile  to  the  amount  of  9,601  met.  quintals,  the  total 
amount  being  296,313  met.  quintals.  238,934  quintals  of 
bar  copper  were  exported  ;  of  this  amount  179.560 
quintals  were  shipped  to  the  United  Kingdom,  and 
47.104  quintals  to  France.  The  total  export  of  tins 
irticle  showed   an  increase  ..f  17.07H  quintals  over   It«>4. 
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In  copper  regulus  the  total  amount  exported  amounted 
to  15,683  met.  quintals  of  fine  copper,  as  compared  with 
0,654  met.  quintals  in  1904.  There  was  an  increase 
in  export  to  the  United  Kingdom.  The  total  amount  of 
ores  exported  equalled  41.696  quintals  of  fine  copper, 
or  1,560  met.  quintals  less  than  during  the  year  1904. 
Of  the  total  export  of  this  article,  the  United  Kingdom 
took  38,454  quintals. 

Copper  alloys  ;   Microscopic  structure  of .    J.  Jacolisen. 

Bull'.  Soo.  Chim.  Belg.,  1906.  20,  214—230. 
The  author  has  examined  and  gives  plates  of  the  micro-   ' 
scopic  structure  of  pure  copper  and  of  a  number  of  bronzes 
and   brasses.     Mechanical  tests   were   also   made  of  each 
sample   examined.     The   work   is   still   in   a   preliminary 
stage,   but  already  permits    the  following  conclusions  to 
be  drawn  : — 1.  Alloys  giving  good  results  in  both  tensional   | 
and  shock  tests  show  a  homogeneous  and  regular  structure    ' 
(by  regular  is  meant  that  the  crystal  axes  are  all  in  the 
same  direction).     2.  Alloys  giving   poor  results  both  in    | 
tensional  and  shock  tests  show  a  structure  neither  homo-    | 
geneous    nor    regular.     3.  Alloys    giving    poor    tensional 
results,   but   having  a  high  resistance  to  shock,  show  a 
homogeneous  but  irregular  structure. — J.  T.  D. 

Barium ;      Preparation     of from     its     suboxide.'   i 

Guntz.  Compt.  rend.,  1906,  139,  339—340. 
When  metallic  magnesium  and  barium  oxide  are  heated 
to  1100°  C.  the  reaction  2BaO  +  2Mg  =  Ba20  +  MgO  +  Mg 
occurs,  half  of  the  magnesium  volatilising.  If  a  larger  ' 
proportion  of  magnesium  be  used,  an  alloy  of  barium  and 
magnesium  may  be  condensed  in  the  apparatus  ;  and  if 
for  the  magnesium  be  substituted  a  non-volatile  metal 
such  as  aluminium,  the  dissociation  of  the  barium  suboxide 
gives  rise  to  pure  barium.  Barium  suboxide  decomposes 
water  in  the  cold.  At  a  red  heat  it  also  absorbs  nitrogen, 
giving  a  nitride  ;    and  hydrogen,  yielding  a  hydride. 

Strontium    behaves   in   all   these   respects   similarly   to 
barium. — J.  T.  D. 

Anlimony-thaUiutn    alloys.     R.    S.    Williams.     Z.    anorg. 

Chem.,  1906,  50.  127—132. 
Molten  antimony  and  thallium  are  miscible  in  all  propor- 
tions. From  the  melts  containing  from  22  to  100  atoms 
per  cent,  of  antimony  there  separate,  on  cooling,  either  I 
crystals  of  antimony,  or  saturated  mixed  crystals  of 
antimony  in  a-thallium,  containing  about  22  atoms  per  I 
cent,  of  antimony,  until  the  residual  melt  attains  the 
composition  of  the  eutectic  (29-8  atoms  per  cent,  of  anti- 
mony), which  solidifies  at  195°  C.  From  the  melts  con- 
taming  0  to  22  atoms  per  cent,  of  antimony,  on  cooling, 
crystals  of  /3-thallium  separate  ;  at  225°  C  these  are 
transformed  into  a-thallium,  whilst  at  195°  C.  the  remainder 
of  the  melt  solidifies  as  the  eutectic.  In  all  of  the  solid 
alloys,  at  187°  C,  or  8°  below  the  eutectic  point,  crystals 
of  the  compound,  SbTl3.  are  formed  according  to  the 
following  equations: — (1)  Alloys  with  from  22  to  100 
atoms  per  cent,  of  antimony  : — 

1  mol.  SbTl3  ;±  0-961  mol.  of   mixed  crystals  (22  atoms    j 
per  cent,  of  antimony)  +  0,154  mol.  Sb. 

(2)  Alloys  with  from  6  to  22  atoms  per  cent,  of  anti-    j 
mony  : — 

1  mol.  SbTl3  ;£  x  mols.  of  mixed  crystals-!-!/  mols.  Tl. 

Micrographic  examination  of  the  alloys  showed  that  the 
alloys  containing  from  29-8  to  100  atoms  per  cent,  of 
antimony  consist  of  three  structural  elements,  viz. ,  primary 
crystals  of  antimony;  a  homogeneous  straw-yellow  com- 
pound. SbTl3,  of  ill-defined  crystalline  structure  ;  and  a 
mixture  of  this  compound  with  very  small,  somewhat  bent  ) 
rods  of  antimony,  derived  from  the  eutectic.  The  alloy, 
with  29-8  atoms  per  cent,  of  antimony,  consists  of  the 
compound,  SbTl3,  and  the  small  rods  of  antimony.  ■ 
With  from  29-8  to  25  atoms  per  cent,  of  antimony,  the 
quantity  of  the  compound,  SbTI3.  increases,  and  that  of 
the  rods  of  antimony  decreases.  As  the  amount  of  anti- 
mony is  reduced  below  25  atoms  per  cent.,  the  amount  of 
the  small  rods  of  antimony  decreases  rapidly  (disappearing 
altogether  at  about  22  atoms  per  cent,  of  antimony), 
that  of  the  compound,  SbTl3,  decreases  slowly,  and  that 
of  the  mixed  crystals  of  antimony  in  a-thallium  increases. 

—A.  S. 


Thorium  ;    Preparation   oj  [metallic] .     H.    Moissan 

and    0.    Honigschmid.     Monatsh.     Chem.,     19011.    27 
685—696. 

Thorium  has  never  hitherto  been  obtained  free  fron 
oxide,  the  purest  specimen  having  been  that  prepared  bv 
Nilson,  which  contained  19-85  per  cent,  of  thorium  dioxide 
The  authors  endeavoured  to  obtain  a  purer  preparation 
by  first  heating  thorium  carbide  in  a  stream  of  chlorine 
and  re-subliming  the  product  in  a  current  of  hydrogen,  tr 
obtain  anhydrous,  oxygen-free  thorium  chloride  ;  tin 
chloride  was  then  placed  in  an  iron  crucible,  along  wit! 
alternate  layers  of  sodium  and  sodium  chloride  ;  and  tin 
crucible  was  closed  tightly  and  heated.  The  product  sr 
obtained,  however,  contained  over  15  per  cent,  of  thoriun 
dioxide,  the  oxygen  having  evidently  been  derived  from 
moisture  absorbed  by  the  hygroscopic  thorium  chloride 
during  its  transference  to  the  crucible.  To  meet  this 
difficulty,  the  experiments  were  repeated  in  glass  tubes 
in  such  a  way  that  the  sublimation  of  the  chlorulr.  aod 
the  reduction  with  sodium  were  conducted  in  vacuo.  The 
glass  of  the  tubes  was  found  to  be  attacked,  however,  with 
formation  of  some  silicon  chloride,  so  that  some  thoriun; 
oxide  was  produced  ;  nevertheless,  the  metal  obtained 
was  found  to  contain  as  little  as  3-08  per  cent,  of  oxide 
Attempts  were  made  to  improve  vipon  this  result  b\ 
electrolysing  anhydrous  thorium-potassium  chloride  in 
an  atmosphere  of  nitrogen.  Experiments  showed  that  only 
porcelain  vessels  were  available  for  the  purpose,  but  the 
porcelain  was  always  found  to  be  more  or  less  attacked, 
with  consequent  formation  of  oxide.  The  best  product 
contained  5-1  per  cent,  of  oxide.  Some  of  the  metal  so 
obtained  was  packed  in  a  cavity  in  a  tightly-rammed  block 
of  thoria,  contained  in  a  carbon  crucible,  and  the  whole 
was  heated  in  an  electric  flaming-arc  furnace.  On  open- 
ing up  the  mass  at  the  conclusion  of  the  experiment,  the 
metal  was  found  to  have  volatilised  partly  ;  but  a  few  small 
metallic  beads  were  encountered,  and  these  proved  to 
consist  of  perfectly  fused  thorium,  free  from  oxide. — H.  B. 

Mineral   industry  of   Austria.     Mining   World,    Sept.    1, 

1906.     [T.R.] 
In  1905  there  were  employed  136.316  men  in  the  mining 
industry  ;    8,289  men  worked  at  the  smelters,  and  7,210 
men  and  women  were  employed  at  the  salt  plants. 

The  output  in  the  last  two  years  compares  as  below, 
in  metric  tons,  unless  otherwise  specified  : — 

1904.  1905. 

Antimony  ore 103  l,67i! 

Antimony      36  90 

Coal  (bituminous)    .'...11.868,245  12,585,263, 

Coal  (lignite)    21,987.651  22,692,076 

Copper  ore    10,701  10,677 

Copper 889  870 

Gold  ore    12,653  35,937 

Gold  (kilos.) 71  204 

Graphite    28,620  34.416 

Iron  ore     1,719,219  1.913,782 

Iron,  pig  820,055  947,036 

Iron,  cast      168,309  172,579 

Lead  ore   22,514  23,339 

Lead 12,645  12,968 

Litharge     783  865 

Manganese  ore     10,189  13,788 

Mercury  ore 88.279  86,856 

Mercury 536  520 

Salt     .'. 369,877  343.37:. 

Silver  ore      21,948  21,047 

Silver  (kilos.)    39,032  38.453 

Tin  ore      77  52 

Tin 38  53 

Zinc  ore     29,226  29,983 

Zinc    9,159  9,326 

The  output  of  1905  was  valued  at  £15,276,000,  of  which 
£11,128.000  represented  minerals,  and  £4,128,000  metal- 
lurgical products. 

Mineral    industry   of   Sweden.      Mining    World,    Sept.    1, 

1906.     [T.R.] 
During  the  past  year  there  has  been  marked  activity  in 
mining,  notably  in  iron  mining.     There  were  employed  in 
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hi  .  i  total  of  I  I. .">7  I  men  in  the  mines  and  quarries,  anil 

i.. i. is  ;,i  metallurgical  works    making  in  all  :i I .'_'■_''_',  who 

i:i\«-  produced  approximately  £065,300  worth  of  mineral 

mil  metallurgical  products.   There  were  591    accidents  in 

!»•  mines  and  quarries,  of  which  24  were  fatal,  and  .Ms 

1 1 1 ' ■  r 1 1  —  in    tin-   metallurgical  industry,  of  which  0   were 

ii«l      The  ratio  of  accidents  to  the  number  i>f  employes 

paratively  small,  since  there  were  in  operation   in 

'-'.     H't    mines    ami    quarries,    and    ISO    metallurgical 

lulls 

I'll.-  production  in  the  last  two  years  compares  a-  follows, 
■  I  metric  tuns,  unless  otherwise  specified  : — 


'oal     

'upper  ore     .... 

upper 

topper  sulphate 


laid  (kilos.) 

ron   ore     -t.OS3.H4o 


1g   iron      

rronght   iron,  crude 

lesseruer  ingots 

tasic  ingots      

ingots     

tare.  &c,   of  iron  and  steel 

\'ire   rods       

'ubes.   steel       

licet-,  iron  and  steel    

.end 

nose  ore     

'\  rites    

ilver  (kilos.)    

itaer-leod  ore     

me    

inc  ore     


1904. 

1906 

820,984 

322,384 

36,834 

39,266 

r>33 

1,386 

1.248 

1.029 

IS.IlJI 

19.221 

100.SSS 

119.947 

til 

o.i 

083,945 

4,364,833 

528,626 

539,437 

189,246 

182,640 

7S.577 

78.204 

252.832 

288,675 

1.1(12 

1.319 

252,888 

284.380 

31.863 

36,009 

23.o(l4 

21.  si  id 

10.331 

14,700 

589 

o7ii 

2.297 

1 ,992 

15.957 

20,762 

66] 

606 

S.  IsT 

S.397 

333 

305 

57.634 

56  885 

In  1905  the  iron  industry  had  24  magnetic  separating 
lants  and  9  concentrators,  which  produced  221.744  tons 
f  cU  in  iron  ore.  The  139  blast  furnaces  worked  an 
ver age  of  270  days  each. 

immonium   vanadate  and  sodium   uranate  :    Preparation 
of .     J.  Ohly.     VII.,  page  883. 

Enolish  Patents. 

ton  and  steel  ;  Hardening  and  toughening  of  — — .  J. 
Churchward,  New  York.  Eng.  Pat.  15.423.  July  27. 
1905. 

mall  percentages  of  chromium,  nickel,  and  manganese 
re  mixed  with  the  metal,  which  is  cast  into  ingots,  in 
ontacl  with  a  surface  containing  manganese;  the  ingots, 
ftcr  being  reduced  in  thickness  by  pressure,  are  plunged 
hilst  hot  into  a  liquid  bath  containing  fattv  substance  and 
henol.— J.  H.  C. 

roa  ore  ;     Process  for   reducing .     P.    A.    Newton, 

London.  From  Westman  Process  Co.,  Jersey  I  it  v. 
l\S  A.     Eng.  Pat.  2988,  Feb.  7,   1906. 

n  D  S.  Pat.  812,247  of  1906  ;  this  J.,  1906,  269— T.  F.  15. 

faanttic  materials  ;   Treatment  of .     R.  A.  Hadfield, 

Sheffield.  Eng.  Pat.  6426.  March  16,  1906. 
I  HE  permeability  of  an  alloy,  lowT  in  carbon  and  manganese, 
i  which  a  magnetic  body  (iron)  and  silicon,  or  its  equiva- 
nt.  form  the  principal  constituents,  is  increased,  and  its 
vateresis  action  reduced  by  heating  within  the  range  of 
'mperature  of  "  gamma  iron "  or  above  the  critical 
aint  of  the  alloy  (about  1050°  C. ).  and  then  cooling  at  the 
ite  of  about  10°  per  hour.^I.  H.  C. 

idohide  and   other   ores   [Galena]  ;     Treatment   of  . 

<&  E.  Kingslev.  Toronto,  Canada.  Eng.  Pat.  10.374. 
Aug.   11.   Uln.V 

HE  ores  are  treated  in  a  closed  solution  tank,  provided 
ith  a  filter  bottom,  with  a  solution  of  nitric  acid  of  a 
rength  not  exceeding  7J  per  cent.,  and  preferably  heated 


,.is  describe  I  in  Eng    Pal    23.909  of  1904 ;    this  J.,  1905, 

681  I.  whereby  the  lead  is  entirely  dissolve. I.  tin    form  itlOO 

of  lead  sulphate  being  entirely  prevented     J,  II.  C. 

iii,  -  ,    Treatment  of  sulphidi  and  other .     A.J.  Hoult, 

London  Prom  II  P  Brown,  Chicago.  Eng  Pat, 
16,371,  Deo.  6,  1905 

Skk   D.S.   Pate.   SI7.414  and  B17.41S  of   1906;    this  J., 

1906,  481.— T.  K.  B. 

SUver  ;  Selectivi  solvent)  for .    F.J,  Hobeon,  Guana- 
juato. Mexico.      Kng.  l'.it.  17.310.  Aug   20.  1905. 

See  U.8.  Pat  827,368  of  1906  j  this  J.,  1906,851.     T.F.B 

Minus.    C.  H.  Birmingham.  Baltimore.  Md..  U.S.A.     Eng 
Pat.  13.180.  June  7.  1906. 

An  alloy  designed  to  replace  platinum  in  electrical  appli- 
ances, having  a  high  melting  point  and  high  induction  and 
resistance,  is  composed  as  follows:  Silver.  I0(  »■/..  troy; 
nickel.  4^  lb.  ;    bismuth.  J  oz.  ;    gold,  53  dwt.      A.  <!.  L 

United  States  Patents. 

(  upper  and  other  metals  ;   Process  of  treating  [deoxidising] 

.     J.    A.    Yunck.   South   Orange,    X.J.     U.S.   Pat. 

825,100,  July  3,  1906. 
Instead  of  using  an  alkali  metal  for  the  deoxidation 
of  copper,  the  patentee  uses  a  mixture  of  an  alkali  car- 
bonate with  free  carbon,  which,  it  is  claimed,  is  reduced 
it  the  temperature  of  the  molten  metal,  with  evolution 
of  the  vapour  of  the  alkali  metal.  In  order  to  prevent 
the  too  rapid  evolution  of  the  alkali  metal  vapour,  a 
small  quantity  of  a  "  retarder  "  is  added,  viz.,  calcium 
carbonate  when  sodium  carbonate  is  employed,  or  cream 
of  tartar  when  potassium  carbonate  is  used.  In  carrying 
out  the  process,  30  parts  of  powdered  carbon  and  5  parts 
of  granular  carbon  are  mixed  with  5  parts  of  calcium 
carbonate  and  60  parts  of  sodium  carbonate,  sufficient 
water  is  added  to  dissolve  the  sodium  carbonate,  the 
mixture  is  evaporated  to  dryness,  and  the  residue  is 
crushed.  This  product  is  added  to  the  copper  to  be 
deoxidised  in  the  proportion  of  1  part  to  19  parts  of  copper. 
Ten  per  cent,  of  the  required  quantity  of  the  deoxidising 
mixture  is  added  to  the  copper,  the  mixture  is  fused,  and 
then  the  remaining  90  per  cent,  of  the  mixture  is  added, 
and  the  whole  is  well  stirred   before  pouring  the  copper. 

—A.  B. 

Vanadium  ores  ;   Process  of  treating .     J.  H.  Havnes 

and  W.  D.  Engle,  Denver,  Colo.  U.S.  Pat.  828,850, 
Aug.  14,  1906. 
The  ore  is  crushed,  boiled  with  a  solution  of  alkali  car- 
bonate until  the  vanadium  is  dissolved,  the  solution  drawn 
off,  and  the  vanadium  precipitated  as  calcium  vanadate 
by  the  addition  of  slaked  lime. — A.  S. 

Metal  or   metallic  coinpound  ;    Deposition  of  upon 

metals  or  metallic  articles.  S.  O.  Cowper-Coles,  London. 
U.S.  Pat.  829,386.  Aug.  28,  1906. 

See  Eng.  Pat.  13.579  of  1904  ;   this  J.,  1905,  804.— T.F.B. 

Crucible     furnace.     M.     Harvev.     Cannock.     U.S.     Pat. 

829.471,  Aug.  "28.  1906. 
See  Eng.  Pat.  23,909  of  1903  ;  this  J.,  1904,  753.— T.F.B. 

French  Patents. 

Steel    alloys    for   armour    plates.        Schneider    and     Co. 

Fr.  Pat.  351,411.  April  25.  1905. 
The  new  allovs  have  the  following  composition  : — 

1.  Steel-nickel-molybdenum  contains  carbon  not  ex- 
ceeding 0-25  per  cent.,  nickel  about  3$  per  cent.,  molyb- 
denum at  least  0-5  per  cent. 

2.  Steel-nickel-chrome-molybdenum  contains  carbon  not 
exceeding 0-25  percent.,  nickel  about  3  percent.,  chromium 
about  0-5  per  cent.,  molybdenum  at  least  0-5  per  cent. 

3.  Steel-nickel-tungsten  contains  carbon  at  most 
0-25  per  cent..  nicKel  about  3-5  per  cent.,  tungsten  at 
least  1  per  cent. 
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4.  Steel-nickel-chrome-tungsten  contains  carbon  at 
most  0-25  jier  cent.,  nickel  about  3  per  cent.,  chromium 
about  0-5  per  cent.,  tungsten  at   least  1  per  cent. — J.H.C. 

Iron,  steel,  dc.  ;  Process  for  preventing  the  rusting  of . 

F.  Montefredini.  Fr.  Pat.  364,082,  Jan.  13,  1906. 
The  metal  is  heated  to  538c — 760"  C.  and  treated  under 
pressure  with  suitable  "  protective  gases  or  vapours  " 
{e.g.,  calcium  vapour,  or  the  vapour  from  litharge,  cither 
alone  or  mixed  with  turpentine).  After  cooling,  the 
metal  may  be  coated  with  vaseline.  In  carrying  out  the 
invention,  the  metal  is  cleaned,  and  heated  in  a  closed 
retort  into  which  a  suitable  quantity  of  quicklime  and 
of  litharge,  preferably  mixed  with  turpentine,  is  intro- 
duced.— A.  S. 

Iron  and  sttel  ;    Manufacture  of .      Hasper  Iron  and 

Steel  Works.     Fr.  Pat,  365,282,  Feb.  14,  1906. 

The  addition  of  ferro- manganese  in  the  converter  is 
rendered  unnecessary,  and  the  production  of  good  steel 
facilitated,  by  blowing  finely-divided  graphite  or  other 
carbon  powder  into  the  molten  iron  during  the  whole 
period  of  dephosphorisation. — J.  H.  C. 

Iron  ;    Process  for  the  partial  or  complete  transformation 

of into  steel.     A.  Darracq  and  Co.     Fr.  Pat.  364,112, 

Feb.  16,  1906.     Under  Int.  Conv..  Dec.  24,  1905. 

The  process  for  the  partial  or  complete  transformation  of 
iron  into  steel  consists  in  heating  the  metal,  whilst  it  is 
coated  with  a  mixture  of  powdered  horn,  potassium 
ferroeyanide.  potassium  bichromate,  and  ammonium 
chloride  in  variable  proportions,  and  then  cooling  it  by 
immersion  in  cold  water. — A.  S. 

Bronze  ;    Unoxidisable of  high  resistance.     C.  J.  M. 

Lagatinerie.     Fr.  Pat.  361  460.  May  11,  1905. 

The  principal  characters  of  this  new  bronze  are  that  it  offers 
great  resistance  to  oxidation,  has  great  tensile  strength,  is 
very  hard,  ductile,  and  malleable.  It  consists  of  copper 
57-4  per  cent.,  tin  0-4  per  cent.,  zinc  40-5  per  cent.,  alu- 
minium 0*1  per  cent.,  manganese  0T  per  cent.,  and  mild 
steel  1-5  per  cent. — J.  H.  C. 

Gilding  objects  of  metal,  other  than  copper,  bi/  simpli 
immersion.     A.  Weil.     Fr.  Pat,  363,092.  Feb.  8.  1906. 

A  band  of  zinc  is  placed  around  the  object  to  be  gilded  ; 
it  is  then  immersed  in  the  bath  of  potassium  cyanide  and 
gold  chloride  so  as  to  more  or  less  completely  cover  the 
zinc. — J.  H.  C. 

Minerals;  Concentration,  of .     H.' L.  Sulman,  H.  F.  K. 

Picard,  and  J.  Ballot.     Fr.  Pat.  363.418,  Feb    19,  190S. 

FiNELY-divided  mineral  while  suspended  in  water,  pre- 
ferably acidulated,  is  submitted  to  the  intermittent  action 
of  gas  under  pressure,  whereby  on  the  pressure  being 
relaxed,  certain  particles  are  floated  to  the  surface  by  the 
escaping  gas. — J.  H.  C.  , 

Minerals;   Separation  of .     H.  L.  Sulman,  H.  F.  K. 

Picard,  and  J.  Ballot.     Fr.  Pat.  363,419.  Feb.  19,  1906. 

Certain  finely-divided  minerals  may  be  separated  from 
each  other  by  being  brought  into  alternate  contact  with 
air  and  the  surface  of  a  liquid.  The  minerals  are  placed 
in  a  cylinder  which  rotates  on  a  horizontal  axis.  The 
cylinder  is  furnished  with  an  internal  helix  whereby  the 
bulk  of  the  mineral  is  gradually  pushed  forward.  A 
shallow  stream  of  water  is  made  to  flow  in  an  opposite 
direction,  and  certain  particles  which  float  to  the  surface 
of   this   current   are   carried   off   to   a   separate   receiver. 

—J.  H.  0. 

Minerals  ;    Process  for  reducing .     C.  P.  Townsend. 

Fr.  Pat.  364.379.  March  17,  1906. 
See  U.S.  Pat,  815.881  of  1906  ;   this  J.,  1906,  381.— T.F.B. 

Furnace  ;   Rotating .  for  the  treatment  of  ores  and  of 

combustible  substances.     A.   Ducco.     Fr.   Pat.   364,366, 
March  10,  1906.     Under  Int.  Conv.,  April  18,  1905. 
The   invention   relates   to   a   rotating   furnace,   intended 
more  especially  for  the   treatment  of  pyritic  ores.     The 


furnace  consists  of  a  long  cylindrical  chamber,  horizont 
or  slightly  inclined,  and  supported,  so  as  to  rotate,  n 
friction  wheels.  The  chamber  is  provided  at  either  en 
with  an  opening — one  for  the  introduction  of  the  materii 
under  treatment,  and  the  escape  of  the  products  of  con 
bustion,  and  the  other  for  the  discharge  of  the  roaste 
material,  and  the  introduction  of  air.  The  inner  surfai 
of  the  cylinder  has  helical  grooves  or  channels  cut  in  it,  s 
that  as  the  cylinder  rotates,  the  charge  is  moved  gradi 
ally  from  one  end  to  the  other.  The  charging  device 
fixed  to  the  cylinder  and  rotates  with  it ;  in  successiv 
positions  of  the  device,  material  is  taken  up  from 
receptacle,  and  is  dropped  (1)  through  a  flap-door,  whit- 
closes  after  it;  (2)  through  a  second  flap-door  which  ' 
closed  whilst  the  first  is  open,  and  vice  versa ;  and  (3)  int 
the  cylinder. — A.  S. 

Metals,  metalloids,  and  alloys  ;  Process  for  the  manufaa 

of .     K.  A.  Kuhne.     Fr.  Pat,  364,329,  March 

1906.  Under  Int.  Conv.,  Oct.  14.  1905. 
The  invention  relates  to  a  method  of  obtaining  met: 
or  metalloids,  or  alloys  of  the  same  with  aluminium,  wh 
cannot  be  prepared  by  Goldschmidt's  "  thermit 
process.  The  oxide  or  hydroxide  of  the  metal  or  metal]) 
is  mixed  with  aluminium  and  potassium  chlorate  or 
analogous  substance,  all  in  a  finely  divided  condition, 
the  mixture  is  ignited  as  in  the  "  thermite  "  process, 
example,  three  parts  of  an  oxygenated  compound  of  boro: 
are  mixed  with  nine  parts  of  aluminium  and  five  parts  o 
potassium  chlorate,  and  the  mixture  is  ignited  by  mean 
of  a  red  hot  iron  rod.  The  mixture  burns,  and  fuse.- 
After  solidifying,  the  residue  consists  of  two  layers  whic 
can  be  easily  separated — the  upper  one  of  slag,  and  th 
lower  one  of  aluminium  containing  crystals  of  boron. 

—A.  S. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  856.) 

(A.)— ELECTRO-CHEMISTRY. 

Potassium    chlorate  ;     Simple    continuous    electrolytic    pre- 
paration    of .     A.     Wallach.     Z.     Elektrochem. 

1906,  12,  667—668. 

The  electrolyte  consisted  of  a  25  per  cent,  potassiun 
chloride  solution  containing  0-2  grm.  of  potassium  bichro 
mate  per  100  c.c.  From  time  to  time  small  quantities  o 
concentrated  hydrochloric  acid  were  added,  in  all  soni' 
0-8  c.c.  per  100  c.c.  of  electrolyte.  The  electrolysis  wa 
effected  between  platinum  gauze  electrodes  with  a  curren 
density  of  0-15  amps,  persq.  cm.,  the  temperature  attainini 
70°  C.  The  experiments  lasted  from  24  to  90  hours,  th' 
electrolyte  being  stirred,  and  a  concentrated  solution  o 
potassium  chloride  being  continuously  added  in  proportioi 
sufficient  to  make  up  for  the  converted  salt  and  evapora 
tion.  In  some  of  the  experiments,  the  crystals  of  pot 
sium  chlorate,  which  settled  at  the  bottom  of  the 
were  removed  at  intervals.  The  current  yield  vari 
between  85  and  92  per  cent,  of  the  theoretical,  and  tin 
chlorate  obtained  was  practically  pure,  and  scarcely 
coloured  by  the  chromate. — R.  S.  H. 

Silver;    The  galvanometer  as  indicator  in  the  votumetri 
determination  of .     M.  Drapier.     XXIII.,  page  911 

Tungsten    [Incandescence   electric]   lamp  ;     The .     F. 

Uppenborn.     II.,  page  876. 

English  Patents. 

,4 res  ;     Impts.   in   and   means  for  the  production  of  long, 

stable    electric .     J.    Y.    Johnson,    London.     From 

Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.   14,955,  July  20,   1905. 

See  Fr.  Pat.  357,358  of  1905  ;   this  J..  1906,  79.— T.  F.  B 

Filaments  for   incandescent   lamps;     Impts.    ill .     S. 

Iseki.     Eng.  Pat.  350J,  Feb.  13,  1906.     II..  page  877. 
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\pparattis  /or  ihi   generation  of  .     .1.   Harris, 

London.     Eng.  Pat  24,849,  v-     30,  I90fi 

\\ n    .  r-losed  chamber  are  contained  a  nu mix 

of  elements,  e.g.,  of   aluminium,    provided    with    gpa 
points    i-  described   in   Eng.    I'm.    I7.su">  of   1901,   with  u 
suitable  dielectric,  e.g..  an  enamelled  iron  plate  between  the 
two    plates.      A    pipe   discharges   air   on    to   eacl 
through    a    number    of     perforations,     which     gradually 
Increase  in  size  with  the  distance  from  the  air-inlet. 

\.  G.  I.. 

Metallic  films  or  flak  ith   active    material 

albalit  'lytic]    Proc 

making .      T.    A.    Kilisun.    Llewellyn    Park.    I'.S.A. 

Eng.    I'at.    1926,    .lui.    ■_'.->.    1906.     Under    Int.    Conv., 
March  30,   1905, 

Sek  I'.S.  I'at.  821,626 of  1906  :  thisj.,  1906,  643.     T.  I'.  B. 


view    to  suppressing   the  oathodii    reduction  during   ill" 
electrolj  sia      R.  S.  EL 

Cettulosi  :     Nitration   "/  '"/   acids   concentrated  '"/ 

ity      G     G    de    Bri  nil,  i       Fr.      Pat,    364,349, 
Jan.  26,    IA08.     Wll  .   page  911. 

Filanu  ni     for     incan  Zirkon- 

Qliihlampenwerk,    Dr.    Hollefretmd   and   <  '<>.     Fr.    Pal 
181,  Jan.  30,    1906.     II  .   page  *77. 

Filaments   for  V    Jual    and    F. 

Hanaman.     Fifth   addition     dated    Feb.    19,    1908,    to 
Kr.   Pat.  347,661,   Nov.   I.   1904.     II.,  page  s77. 

Battery;    Electric with   liquid  chlorine.     E.    Buh.it, 

Firsl     Addition,    dated    Mar.  li    2,    1908,   to   Fr.    Pat. 
364,551,  Ma\  23,  1905  (this  J.,  1905,  1115). 


United  States  Patents. 

Liquids;      [Electrolytic]    Apparatus    for     treating . 

[  Water  purification].     L.  Dion.  Assignor  to  the  American 

Electro-Hermatie  Co.     U.S.  Pat  820,482,  May  15,  1 >. 

X\lll/>'..   page  904. 

.l/./'i/.i  and  other  substances  :    [Electrolytic]  Apparatus  for 

iting from    Hquids.     L.    Dion,    Assignor   to 

the  American  Electro-Hermatic  Co.       U.S.  I'at.  S'20.4S3. 
May  15,   IVIOo.      XVIIIB..  page  905. 

Elect rodi  for  arc-lights.  F.  J.  Gerard.  Assignor  to  L. 
Fiedler.  U.S.  Pat  828,544,  Aug.  14,  1906.  II., 
page  s77. 

Milk;    Process  o/  elect rolytically  treating [Separa- 
tion  .■/   proteids].     C.   T.    Willaon,   Assignor   to   \V.    II. 
Sheffield    and    L    C.    Raegener.     U.S.     Pat    829,308, 
21,  1900.     XVIIUl..  page  903. 

Copper    sulphati     ant    caustic    alkalis  :     Manufacth 

[by    electrolysis].     H.    M.    Granier,    ViUemombley 

Franc.-.'    U.S.  Pat  829,778,  Aug.  28,  1906. 

Pr.  Pat.  330.963  of  1903  ;  this  J.,  1903.  1086.-  T.  F.B. 

isinq  atmospheric  air  ;    Apparatus  f<<r .     E.   1-. 

Joseph,  London.     U.S.  Pat  829,790,  Aug.  28,   190S 

Eng.  Pat.  16.392  of  1905;  this  J.,  1905.  1115.— T.  F.  B. 
French  Patents. 

•    of   tin    ozy-hilogen    acids;     Electrolytic     production 

of .     Deutsche  Solvay-Wcrke   V.G.     First  Addition 

dated   March   9,    1906,   to   Fr.   Pat.   362.737.  Jan.    10, 
1908  (this  J..  1908,  766). 
Soluble  salts  of  titanium  or  iron  are  added  to  the  solution 
of   al  ;ali    or   alkaline-earth    halogen    compound,    with    a 


Thb  positive  electrode  is  formed  of  a  number  of  discs.  /. 
partially    immersed    in    the    ale  ted 

electrically  in  parallel.  The  negative  electrodes  (m.n.) 
consist  of  a  number  of  plates  which  are  completely 
immersed  in  the  electrolyte,  and  are  so  arranged  as  not  to 
take  part  in  the  rotatory  movement  which  is  applied 
to  the  apparatus.  The  cell  proper,  is  contained  in  a 
vessel  (h,g,)  of  insulating  material  (glass,  &c),  which 
is  enclosed  in  a  steel  chamber  [c,d,]  and  is  placed  in  connec- 
tion with  a  store  of  liquid  chlorine  in  a  subsidiary  vessel 
(a),  by  means  of  a  valve. — R.  S.  H. 

Oils  and  similar  organic  substances;    [Electrical]  hgdro- 

lysis  of .      E.   T.    B.   Simpson.      Fr.   Pat.   304,587, 

March  26,  1906.     XII.,  page  894. 

(B.)— ELECTRO-METALLURGY. 

r  and  gold;    Electro-chemical  processes  for  extraction 

of  .     M.  Vaygouny.     Electroehem.  and  Met.  Ind., 

1906.  4.  314—316. 
Two  processes  are  described,  in  the  first  of  which  a  chlori- 
nation   method  of  extraction  is  adopted.     The  leaching 
solution      ontains   a    small  .■•   of  ferric   chloride. 

15—20  per  .ent.  of  sodium  chloride,  and  some  free 
The  extraction  of  silver  from  sulphide  and  other  ore-  was 
over  95  per  cent.,  that  of  gold  80  88  per  cent,  but  the 
extraction  of  the  latter  metal  decreases  if  the  ferrous  salt 
Howed  to  xccumulate.  The  regeneration  of  the 
ferric         -  I  by  electrolysis  without  a 

diaphragm,  and  the  silver  and  gold  can  be  recovered 
electrolvtically. 

The  second  method  relies  on  the  use  of  persulphate*. 
which  not  only  dissolve  sold,  but  oxidise  sulphide  ores. 
converting  the  silver  present  into  sulphate,  which  is  soluble 
in  the  sodium  chloride  used  along  with  the  persulphate. 
The  solution  recommended  contains  '1  |>er  cent,  of  potas- 
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sium  persulphate,  5  per  cent,  of  sulphuric  acid,  and  20 
per  cent,  of  sodium  chloride.  It  is  stated  that  the  diffi- 
culty of  regenerating  t lie  persulphate  can  be  satisfactorily 
overcome  by  crystallising  out  the  potassium  sulphate 
from  the  spent  solvent,  and  separately  electrolysing  this 
to  obtain  the  persulphate. — R.  S.  H. 

United  States  Patents. 

Precious  metals  ;    Apparatus  for  recovering  .     E.  J. 

Garvin,  Assignor  to  the  Garvin  Cyanide  Extraction  Co.. 
Portland.  Oregon.     U.S.  Pat.  822,940,  June  12,  1906. 


The  patent  relates  to  improvements  in  the  apparatus 
described  in  U.S.  Pat.  809,939  of  1906  (this  J.,  1906,  187), 
the  chief  novel  features  being  improyed  means  for  feeding 
the  material  to  the  main  tank,  and  for  spreading  it  on  the 
bottom  thereof,  and  also  in  the  arrangement  of  the  precipi- 
tating tank.  In  the  figure,  13  is  the  amalgamating  tank, 
which  discharges  into  the  funnel,  25,  suspended  within  the 
main  tank,  1.  The  material  falls  from  the  funnel 
through  the  opening,  256,  and  is  spread  over  the  bottom 
of  the  main  tank  by  the  distributor,  30.  In  the  main 
tank  the  material  separates  into  two  layers — of  pulp,  P. 
and  solvent.  S,  respectively.  The  solvent  passes  through 
the  pipe,  16,  situated  above  the  discharge  opening  of  the 
funnel,  into  the  rectangular  precipitating  tank,  3.  In  the 
precipitating  tank  are  mounted  two  shafts,  5,  5a.  carrying 
sprocket-wheels,  56,  5c.  round  which  pass  endless  chains, 
5o,  formed  of  suitably  spaced  copper  strips,  5h.  The 
endless  chains  act  as  cathodes,  and  dip  into  mercury, 
contained  in  the  concave  bottom  of  the  tank.  The  tank 
also  contains  anode  plates,  4,  and  a  supplementary 
cathode  plate,  4m,  which  form  a  tortuous  passage  for  the 
liquid.  From  the  precipitating  tank,  after  separation  of 
dissolved  precious  metals  by  electrolysis  and  amalgama- 
tion, the  solution  passes  away  through  the  outlet,  36.  and 
the  pipe,  6,  mixes  with  pulp  issuing  from  the  main  tank 
through  the  opening,  8,  and  is  returned  by  the  pump,  11, 
to  the  amalgamating  tank,  13. — A.  S. 

Fbench  Patents. 

Copper ;    Metallurgical   and   electro-metallurgical   process 

for  obtaining  pure .     L.  Jumau.     Fr.  Pat.  364,430, 

March  20,  1906. 
A  solution-  containing  copper,  obtained  by  any  ordinary 
process,  is  submitted  to  the  following  treatment  : — A 
precipitate  of  cuprous  sulphite  is  first  formed  by  the  action 
of  sulphur  dioxide  or  a  sulphite  ;  or,  if  desired,  a  double 
sulphite,  with  ammonia,  is  produced.  The  precipitated 
cuprous  sulphite  is  either  directly  formed  into  bars  or 
rods,  on  a  core  formed  of  a  suitable  conductor,  such  as 
metallic  copper,  and  is  made  the  anode  in  an  ordinary 
electrolytic  copper-refining  vat ;  or  is  decomposed  with 
some  acid  incapable  of  forming  cuprous  salts,  e.g.,  sul- 
phuric acid.  In  this  latter  method,  for  example,  sulphuric 
acid     precipitates     metallic     copper     (012863  +  112804  = 


t.'u  +  CuSO^  +  SOj  +  HoO).  which,  after  either  compression 
or  fusion,  may  be  employed  in  the  ordinary  electrolytic 
refining  process. — R.  S.  H. 

Copper   from    old     bronzes  ;     Regeneration    of    electrolyte 

sirring  for  the   extraction   of .     A.   J.   M.   Thirot 

and  L.  A.  Mage  dit  Xonguier.  Fr.  Pat.  364,588.  March 
26,  1906. 
In  the  electrolytic  recovery  of  copper  from  old  bronze, 
the  electrolyte  gradually  becomes  poorer  and  poorer  in 
copper  sulphate,  owing  to  the  solution  of  foreign  metals. 
To  remedy  this,  the  patentee  proposes  to  add  to  the  elec- 
trolyte sulphuric  acid  and  copper  oxide  from  time  to  time, 
whereby  fresh  quantities  are  formed.  The  copper  oxide 
is  obtained  by  heating  metallic  copper,  or  the  bronze  itself, 
in  a  current  of  air. — R.  S.  H. 

Furnaces  ;  Electric .     A.  G.  Betts.     Fr.  Pat,  364.47U, 

Feb.  8.   1906. 

See  U.S.  Pat.  816,554  of  1906  ;  this  J.,  1906,  433.— T.  F.  B. 

Induction  furnace  ;    Sew  form  of  electric .     Soc.  des 

Precedes  Gin  pour  la  Metallurgie  Electriuue.  Fr.  Pat. 
363,937.  March  7.  1906. 
The  crucible  or  containing  vessel  consists  of  a  series  of 
uncovered  channels,  the  bottoms  of  which  are  inclined 
towards  closed  conduits,  which  form  the  lateral  connec- 
tions between  the  several  channels.  In  this  way  the 
deepest  portion  of  each  channel  is  put  into  communication 
with  the  top  of  the  succeeding  channel.  The  whole  series 
forms  a  closed  electrical  circuit,  and  the  heating  causes  a 
general  and  continuous  circulation  of  the  molten  charge. 

— R.  S.  H. 

Depolarization  of  electrodes  ;    Arrangements  employed  in 

electrolysis  for  the .     A.  Lew.     Fr.   Pat.  363.931, 

March  1,  1906. 

The  depositing  vat  is  supplied  with  a  system  of  pipes, 
and  a  pump,  enabling  the  electrolyte  and  the  bubbles  of 
gas  to  be  withdrawn  from  near  the  bottom  of  the  vessel. 
The  electrolyte  is  forced  back  again  in  a  fine  shower,  which 
falls  upon  the  articles  undergoing  plating. — R.  S.  H. 

Aluminium  ;    [Electrolytic]     Process    for    reducing    . 

A.  G.  Betts.     Fr.  Pat,  364.521.  March  23,  1906.     Under 

Int.  Conv.,  April  1,  1905. 
See  U.S.  Pat.  795,886  of  1905  ;  this  J.,  1905,  932.— T.  F.  B. 

Celluloid,   horn,    tbc.  ;   Decoration   of    with  metallic 

deposits  of  gold,  silver,  tic.  L.  Schwob  and  G.  H. 
Dilette.  Fr.  Pat.  364,559,  March  24,  1906.  XIX., 
page  906. 

Metallic  tin  ;    Production  of in  a  pure  and  adherent 

form  by  electrolysis.  A.  J.  M.  Thirot  and  L.  A.  Mage 
dit  Xonguier.     Fr.  Pat,  364,589,  March  26,  1906. 

Hydkated  tin  oxides,  obtained  in  the  electrolytic  recovery 
of  copper  from  bronze,  or  otherwise,  are  dissolved  in  a 
10  to  12  per  cent,  solution  of  sodium  hydroxide  ;  the 
solution  is  then  purified  by  addition  of  the  quantity  of 
sodium  sulphide  requisite  to  precipitate  the  foreign 
metals  in  solution.  The  solution  of  sodium  stannate, 
containing  45  to  50  grms.  of  tin  per  litre,  is  submitted  to 
electrolysis  at  80°  C,  employing  iron  anodes  and  thin 
sheet-tin  cathodes.  The  current  density  should  be  300 — 
400  amperes  per  sq.  m.  at  2-4  volts.  The  electrolyte, 
after  the  content  of  tin  has  been  reduced  to  about  10 
grms.  per  litre,  is  employed  for  extracting  a  fresh  quantity 
of  hydrated  tin  oxide. — R.  S.  H. 

XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

{Continued  from  page  857.) 

Linseed  oil ;    Examination  of  .     H.   Thorns  and  G. 

Fendler.     Chem.-Zeit.,  1906,  30,  832. 

Various  conclusions  arrived  at  by  Niegemann  (Chem.- 
Zeit.,  1904,  724)  with  regard  to  the  unsaponifiable  matter 
have  been  critically  examined  by  the  authors.     They  find 
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ill  it  linsocd  oil,  left  in  conflict  with  its  deposited  »edi 

loes  not  show  i  considerable  increase  in  the  proportion  of 

*,  nnsaponinable   matter   with   a   decrease   id   tin-   iodine 

\.iluc  of  i lie  unsaponifiable  matter.    For  example,  i  sample 

>t    fresh    oil,    yielding    I '08    per   cent,    of    unsaponitiablc 

natter,  with  iodine  value  95-24,  was  lift  in  contact,  with 

oastant     Btirring,    with    the    deposited    sediment     from 

oil,  und  tittered  after  six  week-,  and  it  thru  gave 

pent,  of  unsaponitiahle  nutter,  with  iodine  value 

Vgain,    the    authors    deny    that    the    amount    of 

maaponifiable  matter  i-.  increased  by  auto-oxidation  of   i 

mseed  oil.     Ttius.   the  above  named   Bample  of  oil  from 

1    seed    (with    I  -OS    per    cent,    of    unsaponitiabh 

ifter   being   exposed    to   air  and   light    for   three 

tenths  in  a  shallow  dish,  until   it  had  dried  to  a  varnish, 

uc  1-12  per  cent,  of  unsaponifiable  matter,  with  iodine 

due  60-13.      The  proportion  of  unsnponifiable  matter  is 

ill-  decreased  liv  the  "  breaking  "  of  tlic  oil,  for 

'ir  ~iinr  oil,  heated    oxer   a    naked    tlame   till    "breaking" 

lined,  and    then   filtered,  gave    l-OSS  per  cent,   of  mi- 

ible  matter,  with  iodine  value  86-78.     X'ormally 

lie    amount    of    unsaponitiablc    matter    does    not    exceed 

par  cent.,  and  although  Kiegemann  (this  J..  1904,  207) 

i*  found   higher  values,   the  authors  attribute   them  to 

:  his  method  of  determination,  or  to  his  linseed  oils 

■  t  being  pure.      There  is  no  great  variation  in  the  iodine 

f  the  unsaponitiablc  matter  from  different  linseed 

-.  and   the  determination  of  that   value  is  a  good   tot 

■r  the  detection  of  small  quantities  of  mineral  oil.    Under 

urinal  conditions  the  iodine  value  of  the  unsaponifiable 

i.ittcr  does  not  show  any  material  decrease,  even  when 

'ic  linseed  oil  has  been  exposed  in  small  quantities  to  the 

ir  for  a   month  in   the  dark,  although  it  is  appreciably 

iwere.l  when  the  oil  has  also  been  subjected  to  the  action 

f  light.     Vet.  even  then,  the  decrease  does  not  destroy 

ae  value  of  this  test  for  mineral  oil.  and  it  is  only  when 

'ic  linseed  oil  has  been  allowed   to  dry  to  a  varnish  that 

my  marked  reduction  in  the  iodine  value.      The 

icy  of  the  unsaponifiable  matter  and  its  solubility 

'  per  cent,  alcohol  have  also  some  value  for  the 

D  of  mineral  oil.      The  proportion  of  unsaponitiablc 

ittcr  in  extracted  linseed  oil  i-  not  less  than  in  tic 

■■  ssed  oil,  although  the  contrary  was  asserted  by 
inn.    Thus,  a  sample  of  freshly  expressed  oil  con- 
cue  1   1-09  per  cent,  of  unsaponifiable  matter,  whilst  oil 
ctracted  with  ether  from  the  same  seeds  yielded  1-24  per 
Bui— C.  A.  M. 

oil  and   ground    nut    [arachxs]   ml   from    Southern 
Rhodesia.     Hull.   Imp.   Inst..   1906,  4.  97—98. 

'he  castor  oil  was  of  good  quality,  but  was  slightly 
irbid.  After  filtration,  its  value  "would  be  £26— £28 
er  ton.  It  gave  the  following  analytical  figures  : — 
p.  gr.  at  15-5'~  C.  0-959  ;  acid  value,  1-2  ;  saponification 
slue,  179-6 ;  iodine  value.  ST.  One  part  of  the  oil 
1  in  five  parts  of  90  per  cent,  alcohol  to  a  clear 

lution. 

specimen  of  arachis  (ground  nut)  oil  was 
mnd  to  be  of  a  quality  probably  superior  to  that  of  the 
ighest  grade  oil  met  with  in  this  country ;  it  would  be 
orth  about  £40  per  ton.  The  following  analytical 
.'arcs   were   obtained   for   the   oil  :     Sp.   gr.    at    15-5     £, 

916;     acid    value,    2-0;     saponification    value,     188-1; 

line  value,  93.  —  A.  S. 

■tea  olives  ;  Oil  of .     K.  Wedemeyer.     Z.  Untersuch. 

Xahr.-  u.  Genussm.,  1906,  12,  210—212. 
HE  Java  olive  is  the  seed  of  a  plant  belonging  to  the 
'treuliacia?.  and  is  not  at  all  like  the  fruit  of  the  S. 
uropean  olive.  The  specimen  of  the  fruit  examined  by 
ic  author  was  exported  from  Java  as  an  experimental 
lipment.  The  black  parchment-like  hulls  contained  no 
1.  hut  the  shells  yielded  9-8  per  cent,  of  a  white  butter- 
W  fat.  and  the  cotyledons  46-6  per  cent,  of  a  pale  yellow 
ml  oil.  The  whole  fruit  (hulls,  shells,  and  cotyledons) 
ive  3u-3  per  cent,  of  a  similar  fluid  oil.  The  Java  olives 
'fore  extraction  of  the  oil  contained  29-3  per  cent,  of 
oteids.    The  oil  is  used  by  the  natives  of  Java  for  food. 

lamp  oil.     That  expressed  by  the  author  resembled 
ive  oil    in   appearance,   and   had   a    pleasant    taste,    but    I 
ghtly  rancid  odour.      It  was  miscible  in  all  proportion- 


uith  ether  and  petroleum  ipirit,  but  via  inaolnble  in  00 
per  cent  alcohol.  It  remained  fluid  at  the  ordinary 
temperature,  and  did  nol  rive  any  solid  depoait  h 
the  following  results ;  Free  fattj  acids,  2-6  per  cent  . 
sp.gr  at  18  C., 0-9260;  refraotive index,  1-4654 at  10  C 
visoosit*  in  Kniiler's  visoosimeter,  16-52  at  -jo  c.  ;  iodine 
value,  76*6 ;  saponification  value.  187*9;  Behner  value, 
n.'i-ii ;  Etoichert-Meiasl  value,  0-8  ;  acetyl  value  ( Benedikt- 
ri/.er),  23-.i  ;  and  unsaponifiable  matter,  n-17  per  cent. 
The  fatty  acids  became  tin,  k  and  VISCOUS  when  dried  at  a 
i lerately  high  temperature,  whilst  at  B  higher  tempera 

lure  they  were  converted  into  a  stioky,    gum-like  mass. 

The  oil,  too.  behaved  in  a  characteristic  manner  when 
heated  to  24n    —245°  C,  being  suddenly  transformed  into 

a   gelatinous   mass,   whilst    the   temperature   meanwhile 

became  spontaneously  higher.  When  a  larger  quantity 
(1  kilo.)  of  the  oil  was  used,  the  spontaneous  heating 
one  so  great  that  the  u'clatinised  oil  took  lire.  On 
heating  the  oil  for  a  short  time  at  240°  C,  and  taking 
rations  to  prevent  the  temperature  rising  above 
250  !'..  a  touch  gum-like  mass  was  left,  which  was  soluble 
in  none  of  the  known  Bolvents.  This  product  did  not 
resinifv  on  exposure  to  the  air.  but  remained  elastic. 

— C.  A.  M. 

Choala  <>>l.     K.   Wedemeyer.     ('hem.   Rev.  Fett- u.  Harz- 

Ind.,  190*6.  13,  210—211. 
The  seeds  of  Pentaclethra  macrophylla,  a  tree  growing  on 
the  west  coast  of  Africa,  arc  termed  'llwal.i  by  the 
natives.  They  vary  in  weight  from  8  to  20  grins.,  and  have 
the  flat  oval  shape  of  a  fresh-water  mussel.  One  kilo, 
of  the  fruit  yielded,  in  the  mean,  20-6  per  cent,  of  shells 
and  79-4  per  cent,  of  kernels.  The  whole  fruit  was  found 
to  contain  30-4  per  cent,  of  oil  and  29-39  per  cent,  of 
proteid  matter,  whilst  the  kernels  alone  gave,  on  extraction 
with  ether,  41'0  per  cent,  of  oil  and  left  48-25  per  cent. 
of  proteid  matter.      The  pale  yellow  oil.  which,  save  for 

i  slight  deposit,  was  fluid  at  the  ordinary  temperature, 
had  an  aromatic  smell  and  a  pleasant  flavour  with  a 
bitter  after-taste.      In  the  author's  opinion,  it   would    be 

uitable  as  a  food  after  being  refined.  It  became  semi- 
solid at  4°  C.  The  following  analytical  values  were 
obtained: — Sp.  gr.  at  25°  C,  0-9119;  refractometer 
reading  (Zeiss)  at  40°  C,  59-2°  ;  acid  value,  9-0  ;  saponifi- 
cation value,  186-0;  Reichert-Meissl  value,  0-6  ;  Hehner 
value,  95-6  ;  iodine  value,  99-3  ;  melting  point  of  fatty- 
acids,  53-9°  C.  ;  solidification  point  of  fatty  acids, 
52- lc  C.  ;  acetyl  value,  37-1  ;  and  unsaponifiable  matter, 
0-54  per  cent.— C.  A.  M. 

Volatile  fatty  acids  ;  Determination  oj  soluble  and  insoluble 

[in  better].     J.  Delaite  and  J.  Legrand.     XXIII., 

page  913. 

Mould    fungus     capable    of    decomposing     paraffin. 
O.  Rahn.     III.,  page  879. 

English  Patents. 

Oils;     Process    of   and    apparatus    fcr    extracting    . 

W.  H.  Gesner,  Brooklyn,  and  A.  R.  Brandlv,  Xew  York. 

Eng.  Pat.  16.371.  Aug.  11,  1905. 
See  Fr.  Pat.  357.329  of  1905  ;  this  J.,  1906,  81.— T.  F.  B. 

I i utter  :  Process  for  the  manufacture  of  artificial  — — . 
1).  Muller.  Eng.  Pat.  12.916.  June  2,  1906.  XVTLL4., 
page  903. 

Soaps,  ointments,  and  the  like.     J.  Kessler,  Berlin.     Eng. 

Pat,  25.204.  Dec.  5,  1905. 
See  Fr.  Pat.  360,174  of  1905  ;  this  J.,  1906.  493.— T.  F.  B. 

French  Patents. 

F  itty  matter  ;    Apparatus  for  recovering from  water. 

Ges.  f.  Abwiisserklarung.     Fr.  Pat.  364,068,  March  12, 

1906. 
See  Eng.  Pat.  24,030  of  1905  ;  this  J.,  1906,  382.— T.  F.  B. 
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Cl.    XIII.— PIGMENTS.  PAINTS;  RESINS,  VARNISHES;  INDIA-RUBBER.  &c.      [Sept.  29. 1900. 


Oils  or  fats,  notably  those  resembling  karite'  butter  ;    Treat- 
ment of .to  obtain  a  gummy  material.     Boo.  Rocca, 

Tassy.  and  de  Roux.    Fr.  Pat.  '304.308.  March  12,  1906. 

The  oil  or  fat  is  left  in  contact  with  a  strong  acid  (e.o.> 
5  per  cent,  of  sulphuric  acid  of  03c  B.)  for  a  sufficient  time, 
say  two  days,  at  a  temperature  of  about  50  C,  and  the 
gummy  matter  then  separated  by  the  addition  of.  say, 
three  times  the  volume  of  hot  water.  Claim  is  also  made 
for  the  special  gums  thus  obtained  from  karite  and  shea 
butters,  and  other  analogous  fats.  They  can  be  purified 
by  washing  with  water  and  with  a  solvent  for  fats,  or  by 
other  suitable  means. — C.  A.  M. 


Oils  and  similar  organic  substances  : 

lysis  of .     E.   T.   B.   Simpson. 

March  20,  1900.     Under  Int.  Conv. 


[Electrical]  Hydro- 
Fr.  Pat.  304,587, 
Jan.  2,  1906. 


The  oils.  &e..  are  submitted  to  the  action  of  an  electric 
current  whilst  being  simultaneously  acted  upon  by  heat 
(superheated  steam)  in  vacuo  or  under  reduced  pressure. 
It  is  stated  that  the  process  is  accelerated,  and  that  the 
products  are  purer  than  those  obtained  by  the  ordinary 
methods.  It  is  preferred  to  plunge  both  electrodes  into 
the  oil,  and  to  connect  them  with  a  dynamo  or  with  an 
electric  battery,  the  temperature  not  being  allowed  to 
exceed  270°  C.  during  the  process. — C.  A.  M. 

Wax   substitute  to  be   used   in   the   production   0/   coloured 

papers;     Manufacture   of .     F.    M.    Winter.     Fr. 

Pat,  364,069,  March  13,  1906. 

Neutral  or  slightly  alkaline  sulpholeates  or  sulphonated 
fats  are  melted  with  oleic  acid  or  fatty  acids  of  high 
melting  point,  and  with  hydrocarbons  of  high  molecular 
weight.  The  resulting  product  gives  with  hot  water 
and  without  saponification  a  lasting  emulsion  which  does 
not  injure  delicate  colours. — C.  A.  M. 


XIII.— PIGMENTS,    PAINTS  ;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 


{Continued  from  page  H57-) 

(.4.)— PIGMENTS,  PAINTS. 

Paints  ;     U.S.     Production    of     mineral    and    lead . 

U.S.  Geol.  Survey       Oil.  Paint,   and   Drug  Rep..   Aug. 
27.  1906.     [T.R.] 

The  materials  grouped  under  the  head  of  mineral  paints 
include  such  iron  ores  as  are  ground  and  used  in  the 
manufacture  of  metallic  paints  ;  ochres  and  other  clays 
rich  in  iron,  which  are  used  for  the  yellow  and  brown 
pigments  (ochre,  umber,  sienna),  and  which  are  occasion- 
ally roasted  to  give  red  pigments  ;  and  fine-grained  slates 
and  shales  of  attractive  colours,  which  are  ground  for  use 
as  paints. 

The  following  table  shows  the  production  of  the  various 
mineral  paints  in  1905  as  compared  with  1904  : — 


Ochre 
Umber    / 
Sienna   J 
Metallic  paint  . 
Mortar  colour   . 
Zinc  white     . .  . 

Slate   

Other  pigments 

Totals 115,699 


(91,673,   were   imported    in   a   dry  state,  and    15.985  lb 
valued  at  $880,  were  ground  in  oil. 

The  imports  of  umber  in  1905  aggregated  2.5N7.284  It. 
valued  at  821.224.  of  which  2,580,507  lb.  were  record.- 
as  "  drv-crudc  and  powdered,  washed  or  pulveria  d 
while  0783  lb.  were  ground  in  oil.  The  relative  valui 
of  the  dry  umber  and  umber  ground  in  oil  are  not  given 

The  imports  of  sienna  in  1905  aggregated  1.740,996  II 
valued    at    S26.324.    of    which    1,737,909    lb.,    valued 
826.097,   were  imported  in  a  dry  state,   while  2880   II 
were  ground  in  oil. 

France  is  the  largest  producer  of  ochre,  ami  its  out|n 
usually  amounts  to  more  than  the  combined  product .. 
of  the  United  States  and  Great  Britain,  which  usual] 
rank  second  and  third  in  the  output  of  these  pigment 
In  1904.  the  latest  year  for  which  statistics  are  avail.. I 
France  produced  38.520  short  tons  of  ochre,  while  ii 
output  of  Great  Britain  was  17,976 tons. 

Lead  paints  and  Venetian  red. — The  pigments  wbil 
have  been  noted  are  true  mineral  paints,  made  direct 
from  a  crude  mineral.  In  the  following  table  the  produ 
tion  of  certain  other  paints  in  1905  is  given  : — 


Quantity. 

White  lead—  lb. 

In  oil   125,534.000 

Drv 147,818.1101) 

Sublimed  lead    13,954,000 

Zinc  lead     13,558,000 

Red  lead     32.756,000 

Litharge 39.756.000 

Litharge,  orange  mineral     ....  39,750,000 

Venetian  red 13,758.000 


Value. 


.577.4: 
.201. J 
732..V 
474.- 
,049,8 

,307.2: 

:m<:.-: 
137,;. 


The  imports  of  ochre  in  1905  aggregated  10,632,481  lb, 
valued  at   S92,553,  of  which   10,616,496  lb.,   valued   a 


The   imports   of   the   above-named    products   iu    181 
were   as   follows  :  —  White   lead.    597.510    lb.,    valued 
834.722  ;  red  lead.  704.402  lb.,  valued  at  S26.553  ;    litharu 
177,757    lb.,    valued    at     $4139;      and    orange    miner; 
628.003  lb.,  valued  at  S31.106. 


French  Patents. 

Lakes  [from  azo  dyestu/j s"\  ;  Process  for  preparing  jast- 
Act.-Ges.    f.    Anilinfabr.     Fr.    Pat.    301.506,    May   S 
1(105. 

See  Eng.  Pat.  27.490  of  1904  ;  this  J..  1905,  1243.— T.F. 

Lakes  derived  from  monoazo  dyestuffs ;  Series  of ,  a 

process  of  making  them.     Act.-Ges.  f.  Anilinfabr.     1 
Pat.  301.532,  June  2.  1905. 

See  Eng.  Pat.  27  093  of  1904  ;  this  J.,  1905.  1180.— T.F 

Carbon  ;    Process  and  apparatus  for  the  manufacture 

amorphous .       J.    Machtolf.      Fr.    Pat.     304.o: 

March   10,   1900.     Under  Int.  Conv.,  March   13,   19< 

The  amorphous  carbon  is  obtained  by  the  dissociation 
hydrocarbons,  previously  heated,  under  suitable  preset! 
by  means  of  a  spark.  Almost  any  gaseous  hydrocarb 
may  be  used,  but  the  best  qualities  of  carbon  are  obtain 
from  ethylene,  or  from  ethylene  mixed  with  acetylei 
Just  before  sparking  the  gas,  a  little  air  may  be  aduiitt 
to  it  to  increase  the  heating  effect.  The  carbon  obtain 
is  collected  by  suitable  means,  and  used  as  pigment. 
compressed  into  pencils  for  arc-lamps,  &c.  The  hy.it"- 
liberated  is  also  collected  in  a  suitable  holder. — A.  ti.  L 


(B.)— RESINS,  VARNISHES. 

Dammar  r  tins  from  the  Federated  Malay  States.    Br 
Imp.  Inst.,  1900,  4,  100—102. 

The  results  of  the  examination  of  nine  specimens  of  cwi 
1    Rre  shown  in  the  following  table  : — 


■«.i90e.)      r,    Mil      PIGMENTS    PAINTS;    KE8IN8    VARNISHES;    INDIA-RUBBER,  &< 


Dammir 

r.n.ik 

D  mi iii. ir 
Eunuu.    Kuchlng  '), 

Dammar 

Dammar 
kterantl. 

Dammar 

M  ,.  , 
Kill-hint"* 

vt      Dammar 
fteogkong?    hferawan 

Strayak. 

Botanical  source      

Batthwoarpun 
u.i  timtm  or 

Wrayi] 
90   C 

r>26 

U  ; 

»:>:t 
"  clean,  p  lie 
yellow 

55s— 00s. 

Shorta 
tvecies 

■  i    , 
i.-ii, 

ra-o 

72-0 

"  black  " 

20). 

M7      C. 

- 

drop  " 
70s 

180  ( 

1 
"  black  " 

Us. 

185    (' 

0-03 

72  H 

72-0 

"  chalky" 

in. 

||.  oil 
33-0 

"   lio I.I 

pale  " 

200  i 

... ..I 

111-; 

Shorta 
0-2S 

i  ii.  o 
inferioi 

if  cent       

iflcation  value      ... 

Oomnierolal  description . . 
Commercial  value,  pef  ca  1 

"  green. like 
Ceylon  " 

"  whit.-  " 

[»)   From  Port  Dickson 

It  will  lie  Been  that  the  specimens  exhibit  considei  ible 
differences  in  chemical  composition  and  properties,  but 
th.-v  were  all  partially  soluble  in  alcohol,  and  completely 
soluble  in  oil  of  turpentine,  forming  fairly  light-coloured 
varnishes. — A.  8, 

United  States  Patents. 

Turpentine  ;     Digester    jar    extracting    spirit*    of . 

F.    D.    McMillan.    Atlanta.    Qa.      U.S.    Pat.    827.554, 
July  31.  1906. 

The  digester  consists  of  a  vertical  cylindrical  vessel  pro- 

I  with  inlet  and  outlet  pipes,  and  a  perforated 
bottom  at  its  lower  end.  Inside  the  vessel  is  suspended  .. 
aeetional  retort  constructed  of  movable  plates,  and 
open  at  the  top  and  bottom.  The  size  of  the  retort  may 
be  increased  by  means  of  adjusting  screws  and  rods 
passing  through  stuffing-boxes  in  the  side  of  the  outer 
vessel.  The  retort  is  suspended  from  turn-crews  fixed 
to  the  top  of  the  vessel.— W.  P.  S. 

Turpentine,  rosin,  etc.,  from  wood  ;    Process  of  obtaining 

.      \V.    K.    Hale.    Catskill.    X.Y..    and    ('.    \V.    Kur- 

stciner.  Englewood,  N'.J.     U.S.  Pat.  828,474,  Aug.   14. 
1906. 

The  wood  is  subjected  to  the  action  of  hot  water  in  a  suit- 
able bath  or  vessel.  The  initial  temperature  of  the  water 
should  be  about  130"  F..  and  it  is  raised  slowly  to  about 
Jin  F.  Water  is  added  to  the  bath  from  time  to  time  to 
cause  the  oils  which  rise  to  the  surface  to  float  or  flow  off 
into  a  still.  The  contents  of  the  latter  are  raised  to  a 
temperature  of  about  215°  F..  and  the  volatile  matters 
condensed.  Finally,  the  residue  in  the  still  is  heated 
to  a  higher  temperature  in  order  to  separate  the  rosin  oil 
from  the  rosin,  whilst  the  water  may  be  removed  from 
the  water-bath,  and  the  wood  subjected  to  destructive 
distillation.— \V.  P.  S. 

French  Patent. 

Resinous  oils;     Process    of    making    resinous     product* 

easily  soluble  in  dilute  alkalis  from .     Chem.  Fabrik 

Florsheim.    Dr.    H.    Xoerdlinger.       Fr.    Pat.    364,398, 
March  19.  1906.     Under  Int    Conv..  March  20,  1905. 

SlK  Eng.  Pat.  8590a  of  1905  ;    this  J.,  1906.  529.—  T.F.B 

(C.)— INDIA-RUBBER.     &c. 

English  Patents. 

Rubber  ;    Manufacture  of  tubes,  bars.  felt,  cable  covering'. 

or  the   lite   from    regenerated .       B.    Roux,    Paris. 

Eng.  Pat.  16.389.   Aug.  11,  1905. 

Claim  is  made  for  apparatus  in  which  waste  powdered 
rubber  is  regenerated  by  means  of  heat  and  pressure.  In 
the  manufacture  of  tubing,  for  instance,  the  waste  rubber 
is  placed  in  a  cylinder  into  w  hich  a  piston  can  be  driven  by 
hydraulic  or  other  pressure.  Near  the  closed  end  of  the 
cylinder  is  the  opening  of  a  tube  of  the  required  diameter. 
and  in  the  centre  of  this  is  a  metal  core.  The  rubber  is 
forced  by  the  pressure  into  the  annular  space  between  this 
core  and  the  tube,  the  heat  required  for  the  regeneration 
being  supplied  by  an  apparatus  on  the  outside,  whilst  lower 
down  there  is  a  cooling  device  to  bring  the  rubber  tubing 
to  the  required  temperature  before  its  removal.  Means 
are  also  provided  for  the  injection  of  some  lubricating 


Quid,  or  of  .-hilk.  to.,  into  the  tube.  Cables,  tc,  are 
coated  with  rubber  by  letting  them  take  the  place  of 
the  con-,  and  when  a  solid  rabbi  quired,  the 

is  omitted,  and  the  drawhole  made  of  any  shape  desired. 
If  necessary,  the  material  may  be  mixed  with  a  volatile 
or  vulcnnisable  solvent.  For  felting  the  rubber,  the 
powder  is  driven  through  longitudinal  holes  in  a  mandrel, 
-,i  as  to  form  filaments,  which  then  striking  on  suitable 
obstacles  become  interwoven  or  felted  together    —('.A.M. 

Rubber  ;     Method   of   and    means   for   purifying   crude   or 

reclaimed -.  applicable  as  well  to  gutta-pi  rcha  and 

similar  materials.      V.    ( '.    Hood.    Huston.   U.S.A.      Eng. 
Pat.  3410.  Feb.  12.   I'.ioii. 

See  US.  Pat   821,717  rf  1906;  this  J..  1906, 646— T.F.B. 

French  Patents. 

Caoutchouc,     guttii- pe  rrh't.    eiitel    analogous     substances; 

Process  for  obtaining in  a  pure  state.      B.  Graetz. 

Fr.   Pat.   363.339.   Feb.    16,    1906.     Under  Int.   Conv., 

Feb.  1.  1906. 
Substances  containing  caoutchouc  are  extracted,  at  a 
temperature  below  the  melting  point  of  caoutchouc,  with 
aniline  or  an  alkyl-aniline.  which  dissolves  resinous,  fatty, 
and  waxy  matters.  Water,  acetone,  or  an  alcohol  may  be 
added  to  the  aniline  to  depress  its  boiling  point,  In  the 
case  of  substances  containing  gutta-percha,  the  latter  is 
dissolved,  along  with  the  resins,  by  the  hot  aniline,  but 
can  be  recovered  by  cooling,  or  by  precipitation  with 
water,  acetone,  or  an  alcohol. — A.  S, 

Caoutchouc  ;   Process  for  the  production  of  pure from 

substances  containing  it.      B.  Graetz.     Fr.  Pat.  363.340, 
Feb.  16,  1906.     Under  Int.  Conv.,  Feb.  2,  1906. 

The  caoutchouc  and  resins  are  extracted  by  a  suitable 
solvent,  such  as  carbon  bisulphide,  benzene,  oil  of  turpen- 
tine, or  ether,  and  the  caoutchouc  is  precipitated  from  the 
solution  bv  methvl.  ethyl,  or  amvl  alcohol,  or  acetone. 

— A.  S. 

Rubber  ;  Process  for  the  preparation  of for  vulcanisa- 
tion. B.  Graetz.  Fr.  Pat.  363.341.  Feb.  16.  1906. 
Under  Int.  Conv..  Feb.  2  and  Feb.  5.  1906. 

The  rubber  is  prepared  for  vulcanisation  by  treating  it 
with  substances  which  dissolve  out  the  resins,  but  leave 
the  caoutchouc  unaffected.  For  example,  the  rubber  is 
heated,  under  a  reflux  condenser,  with  amyl  alcohol,  to 
which  water  has  been  added  for  the  purpose  of  lowering 
its  boiling  point — A.  S. 

Eleistic  substance  analogous  to  caoutchouc,  and  its  process 
of  manufacture.  L.  Roland.  Fr.  Pat.  364.075,  March 
13,  1906. 
A  substitute  for  caoutchouc  is  prepared  by  the  action  of 
chromic  acid,  or  a  chromate.  on  a  mixture  of  gelatin  and 
glycerin  in  a  liquid  condition.  For  example.  8  kilos,  of 
glue  and  6  kilos,  of  gelatin  are  soaked  in  cold  water  for 
from  i  to  24  hours,  and  well  mixed  with  about  15  kilos, 
of  glycerin  at  28c  B.  :  the  mixture  should  weigh  from 
30 — 35  kilos.  A  hot  solution  of  560  grins,  of  potassium 
bichromate  and  140  grins,  of  sodium  bichromate  in  1200 
grms.  of  water  is  then  added.  On  cooling,  an  clastic 
material  is  obtained,  which  is  said  to  be  specially  suitable 
for  the  manufacture  of  tyres. — A.  S. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

{Continued  from  page  858  ) 

Tanning  materials  of  the  Sudan.     Bull.  Imp.  Inst.,  1906, 

4,  93—97. 
Focr  products  used  as  tanning  materials  by  the  natives 
in  the  Sudan  have  been  examined,  viz.,  the  barks  of 
"  Mudus  "  [Parkia  filicoidea)  and  of  "  Abu  Surug  " 
(Prosopis  oblonga),  and  the  pods  and  bark  of  the  "  Sant  " 
tree  [Acacia  arabica).  The  following  results  were  obtained, 
the  tanning  experiments  being  made  on  "  limed  "  calf- 
skin : — 


Abu 
Mudus  Surug 
bark.       bark. 


Sant 
bark. 


Sant 

puds. 


Moisture,  per  cent 

Ash.  per  cent 

Total  extractive  matter,  per 
cent,  on  dry  substance 

Tannin  per  cent,  on  dry  sub- 
stance   

Nature  of  leather  produced  . . . 

Commercial  value,  per  ton  .... 


12-2 
6-1 

17-4 

14-6 

£2  10s. 


11-1 
2-7 


16-2 

(!) 

£2  10s. 


11-5 
6-8 

13-5 

9-9 
Is) 
£2 


10-6 
3-7 


39-4 
(4) 
£6 


(M  Harsh  dark  reddish-brown  leather. 

{*)  Firm  reddish-brown  leather. 

f*j  Harsh  dark-brown  leather. 

(«)  Soft  light-coloured  leather. 


-A.  S. 


Quebracho  tannin.  II.     M.  Xierenstein.     Collegium,  1906, 
141—142.     (See  this  J.,   1905.   907.) 

One  grm.  of  quebracho  tannin  was  dissolved  in  500  c.c. 
of  water,  and  the  solution,  in  one  case  mixed  with  100 
grms.  of  sodium  acetate  (see  Perkin  and  Yoshitake,  Chem. 
Soe.  Trans.,  1902.  81.  1164).  and  in  another  case  without 
such  addition  (see  Etti.  Monats.  Chem.,  2,  548),  was 
cooled  with  ice,  and  a  0-5  per  cent,  solution  of  diazobenzene 
chloride  added  drop  by  drop  until  a  turbidity  was  no 
longer  produced.  After  standing  for  24  hours,  the  deep 
red  precipitate  was  filtered  off,  and  repeatedly  boiled  with 
acetone,  the  colour  changing  to  light  red  during  this 
treatment.  The  azo  compound  thus  obtained  was  in- 
soluble in  alcohol  and  other  solvents,  and  did  not  melt 
below  360c  C.  It  contains  52-2—59-9  per  cent,  of  carbon, 
2-97 — 4  per  cent,  of  hydrogen,  and  13-17 — 14-55  per  cent, 
of  nitrogen.  By  extracting  the  reaction  product  with 
absolute  alcohol,  and  evaporating  the  solution,  a  red 
powder  was  obtained,  which  had  all  the  properties  of  a 
cateehol-tannin.  but  was  optically  inactive,  whereas 
quebracho  tannin  has,  according  to  Trimble,  a  rotatory 
power  of  from  +  IF  to  4-  26°.  This  indicates  that  the 
optical  activity  of  a  tanning  substance  may  be  due  to 
the  accompanying  sugar,  rather  than  to  the  tannin. — A.  S. 

Chromed  skin;    Absorptive  properties  of  for  tannin. 

J.  T.  Wood  and  \V.  E.  Holmes.     Collegium,  1906,  301  — 
303. 

The  authors  confirm  Kopeeky's  statement  (Collegium, 
1906,  100)  that  chromed  box-calf  shavings,  neutralised, 
and  washed  free  from  soluble  matter,  when  pressed  free 
from  excess  of  water  absorb  tannin  better  than  specially 
prepared  dried  chromed  powder,  since  the  drying  seems 
to  make  it  impossible  to  completely  wet  down  the  skin- 
fibres.  Five  grms.  of  such  shavings,  containing  78  per 
cent,  of  water  and  7-4  per  cent,  of  ash  (5-7  per  cent,  of 
chromic  oxide),  were  stirred  for  an  hour  with  500  c.c.  of 
a  solution  of  Hastings'  tannin,  and  left  for  15  hours. 
After  straining  off  the  leather,  the  soluble  matter  in  the 
filtrate  was  determined  This  deducted  from  the  total 
soluble  matter,  after  allowing  for  the  moisture  contained 
in  the  added  shavings,  gives  the  matter  absorbed  by  the 
skin.  Since  chromic  oxide  does  not  absorb  tannin, 
the  results  were  calculated  on  dry  ash-free  skin,  and 
plotted  on  a  curve.  A,  side  by  side  with  a  second  curve, 
B,  representing  amount  of  tannin  absorbed  per  100  parts 
of  dry  skin  substance  free  from  ash,  from  von  Schroeder 
and  Paesslcr's  figures  for  pure  skinsubstanee(v.  Schroeder's 


Gerberei  Chemie,  p.  39(3  ;  this  J..  1903,  1138).  The  curves 
show  that  the  absorption  by  chromed  skin,  though 
reaching  a  lower  maximum  than  that  of  pure  skin,  is  much 
more  regular. — S.  R.  T. 

Leather    formation  ;      Theory     of     .       \V.     Fahrion. 

Collegium.    1906,  286— 287. 

Lumiere  and  Seyewetz  (this  J.,  1906.  704)  have  observed 
that  when  phenol  is  employed  as  a  developer  in  photo- 
graphy, the  presence  of  air  is  necessary  to  render  the 
gelatin  completely  insoluble.  They  argue  that  oxygen 
must  play  a  similar  part  in  the  process  of  tanning.  The 
author  points  out  that  he  has  already  (this  J.,  1903, 
919)  advanced  this  theory.  It  is  not  the  tannic  acids, 
but  their  primary  oxidation  products  that  are  in  the  first 
instance  concerned  in  the  formation  of  leather,  these  being 
of  the  nature  of  peroxides,  and  containing  available 
oxygen,  which  they  give  up  to  the  skin  fibre  during  the 
tanning.  Heating  or  a  prolonged  contact  with  water 
changes  these  peroxidised  compounds  into  phlobaphenes, 
which  contain  no  available  oxygen.  Hence,  the  ready 
formed  primary  oxidation  products  are  only  very  incom- 
pletely used  up  in  many  cases,  such  as  liquor  tanning 
[Briihengerbung],but  a  new  formation  of  primary  oxidation 
products  may  take  place  during  the  drumming  and  other 
processes  in  which  air  is  present.  In  layer  tanning, 
where  the  access  of  air  is  much  more  completely  excluded, 
no  oxidation  can  take  place,  but  in  this  ease  the  ready 
formed  oxidation  products  are  completely  used  up,  since 
the  extraction  takes  place  at  ordinary  temperature 
and  in  the  presence  of  the  skin  fibre. 

It  is  known  that  there  is  a  close  relationship  between 
quinones  and  peroxides,  and  hence  the  observation  of 
Lumiere  and  Seyewetz  (this  J..  1906,  496),  that  an  aqueous 
solution  of  quinone  has  the  power  of  rendering  gelatin 
insoluble  in  the  absence  of  air,  may  be  regarded  as  a  com- 
firmation  of  the  author's  oxidation  theory. 

The  case  of  sumac,  which  shows  no  tendency  to  oxida- 
tion, may  be  urged  against  this  theory,  but  the  explanation 
is,  according  to  the  author,  to  be  found  in  the  fact  that  the 
tannin  in  this  case  js  entirely  derived  from  leaves  which 
offer  a  large  surface  to  the  air.  The  supposition  that  the 
tannic  acid  is  already  oxidised  is  confirmed  by  the  oxygen 
content  of  44  per  cent,  against  36  in  the  case  of  oak 
tannin.  In  Turkey,  sumac  is  used  in  the  following  way:  — 
The  skins,  having  been  made  into  water-tight  bags  with 
the  flesh  side  inwards,  are  filled  with  water  and  a  quantity 
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-nunc  leaven,  and  hung  up,  when  the  tannin 
,.(  it,  own  accord   in  a   manner  somewhal   analogous   i" 
that  of  pit  tanning.     S.  It.  T. 

drying  ;    Principles  of  F.    II.    Haenlein. 

Lecture  given  before  the  meeting  of  the  I'nion  of  the 

Leather  Makers  of  Saxonv  held  in   Dresden,  Oct.  23, 
Collegium.    1906,   212. 
mi     of  a  series  of  experiments,  the  author  Bhows 
that  ii  current  of  moderately  warm  air  should  be  employed 
(or  drying  leather,  for  if  the  temperature  be  raised  above 
hi  point   the  quality   of  the    leather   is   damaged. 
Tlie     maximum     tomperature     that     can     bo    employed 
without  danger  depends  upon  the  kind  of  leather,  vai    in 
from   about    20     C.     to   35°    C,    although,    in 

s,  still  higher  temperatures  are  successfully  used. 
A  mistake  commonly  made  in  the  arrangement  of 
iini|iiiitiirc  and  ventilation  is  that  the  latter  is  either 
it  or  too  small.  If  tlio  drying  process  be  hadlj 
managed,  the  leather  will  bo  une  [ual.  Thus,  for  instance. 
if  too  quickly  dried,  the  upper  layers  often  become  hard. 
whilst  the  inner  one,  are  still  wet,  and  the  leather  which  is 
apparently  dry  gradually  becomes  damp  when  kept, 
Owing  to  the  water  in  the  interior  working  its  way  to  the 
surface. 

The  water  content  of  non-fatted  tanned  leather  maybe 
taken  at  about  is  per  cent.,  whilst  in  fatted  leather  it 
is  somewhat  lower,  namely,  about  15-4  per  cent. 

The  variations  which  take  place  on  account  of  the 
varying  condition  of  the  atmosphere  are  about  2-5  per  cent, 
in  fat-free,  and  2  per  cent,  in  fatted  leathers.  Fat-free 
air-dried  leather  may  contain  as  much  as  20-5  per  cenl 
of  water  during  exceptionally  damp  weather,  and  under 
contrary  conditions  as  little  as  15-5  per  cent. 

In  order  to  avoid  differences  between  buyer  and  seller 
itis  advisable  not  to  use  a  store  which  is  subject  to  irregular 
conditions  as  to  temperature  and  ventilation. 

Experiments  by  Von  Schroder  have  shown  thai  the  so- 
called  horn  leather  can  take  up  and  hold  more  water  than 
ordinary  tanned  leather,  ranging  from  19  to  23  per  cent. 
So  far  as  is  at  present  known,  the  power  of  retaining 
water  gradually  diminishes  with  the  degree  ol   tanning. 

Experiments  carried  out  with  Valdivia  leather  (Colle- 
gium.  1902,  5—6)  gave  the  following  results:  — 

Percentage  of  iraler. 


Valdivia 
leather. 

German   leather   according   to 
different  systems  of  tanning. 

Rhcinisch. 

New 

North. 

Maximum 

21-7 
19-5 
15-1 

6-6 

20-4 
18-0 

15-0 
5-4 

19-8 
17-8 

14-n 

5-:) 

18-2 
16-8 

14-2 
40 

The  inllucncc  of  the  tannage  is  much  more  marked 
with  chrome  leather,  the  water  content  being  in  non- 
fatted  leather  about  61  poi  cent,  higher  than  in  bark- 
tanned  leather.  The  maximum  is  quite  10  per  cent, 
higher  and  occasionally  reaches  29  per  cent.  The  varia- 
tions arc  also  correspondingly  greater,  being  about  9 
as  against  5  per  cent.—  S.  R.  T. 

Tanning    matters  .      Qualitative    analysis    of .     M. 

Xierenstein.      XXIII.,  page  912. 

Tannin  analysis  ;    Use  of  chromed  hide  powder  in . 

E.  Nihoul.     XXIII.    page  912. 

Leather;    Determination    oj   sulphuric  acid   in   .     L. 

Meunier.     XXIII..  page  912. 

Detaniidocas:,  in.     Z.  H.  Skraup  and  P.  Hoernes.     XXIV. 
page  913. 

Desamido-glutin.     Z.    H.    Skraup.     XXIV..    page   913. 


atein  ;    Some  peptones  from 
R.    Witt.      XXIV 


— .     Z.   H.   Skraup  and 
page  913. 


Km.i.isii   Patents. 


Skins;    Process  for  treating /or  tht    manufacture  "I 

fur.  A.  (iranville,  London.  Kng.  l'at.  10,887.  Aug.  21 , 
1906. 
Thk  skms  as  imported  are  soaked  for  about  In  hours  in 
eoid  water,  and  then  rinsed,  and  soaked  for  two  or  three 
hours  in  dilute  hydrochloric  acid  (say  6  to  T  pet  oent.), 
after  which  they  are  drained,  rinsed  in  alkaline  water, 
drained,  scoured  oold,  I  mned,  dressed,  and  dyed.     Finally, 

the  Upper  wool  or  hair  is  removed   by  any  suitable  lie 

leaving  intact  the  short,  curly  under  layer  of  wool  upon  the 
-kin,  the  resulting  fur  having  the  appearance  of  astraehan, 
especially  in  the  case  of  lambs' skins  and  the  like,     C.  A.  M. 

Leather;    Process  of  hardening .     D.   Hryan,   Liver 

pool.     Eng.   Pat.    1787,  Jan.   24.    1906. 
The  leather  is  steeped  in  cold  water  for  about  24  hours, 
then   slowly   dried    in   the   air   for   about    the   same   time, 
and,  after  being  hammered,  left  in  a  drv  place  to  set  hard. 

— c.  s. 

French  Patents. 

leather  ;    Process  /or  the  manufacture  of  a  product  /or  the 

impregnation  of .     J.A.Jensen.     Fr.  Pat.  363  588, 

Feb.  24,  1906. 
FOB  rendering  leather  impervious  to  water,  it  is  impreg- 
nated with  a  composition  prepared  by  adding  to  degras 
(4  parts),  a  mixture  of  rosin  and  shellac  in  scales,  for 
example,  '"linoleum  cement"  (14  parts),  and  treating 
the  resulting  mass  with  any  suitable  lac  (4  parts),  which 
has  been  previously  mixed  with  8  solution  of  rosin  (1 
part),  and  a  small  quantity  of  "  earbolincum."  The 
product  is  rendered  more  or  less  liquid  by  adding  varnish 
or  the  like  (16  parts).— A.  S. 

Gelatin  ;    Process  for   rendering  more    resistant  to 

the  action  of  moisture  and  of  heat.  E.  Ohr  and  O. 
Schlegel.  Fr.  Pat.  363,592.  Feb.  24,  1906. 
Gelatin  and  objects  made  of  the  same  are  rendered  more 
resistant  to  the  action  of  moisture  and  of  heat  by  coating 
them  with  a  kind  of  varnish  composed  entirely  or  in  part 
of  ether,  alcohol,  amyl  acetate,  benzene,  camphor,  oil 
of  turpentine,  and  lavender  oil,  with  pyroxylin,  shellac, 
sandarac  resin,  borax,  dammar  resin,  and  similar  sub- 
stances.— A.  S. 

Catgut  threads  ;  Process  for  sterilising .     H.  Schmidt. 

Fr.  Pat.  364.53.").  March  24,   1906. 
See  Eng.  Pat.  7825  of  1906  ;  this  J..  1906,  770.— T.  F.  B. 

S'orgine    [Ammonium    tangate]  ;    Process    for    obtaining 

soluble in  a  dry  and  neutral  condition.     Soc.  Franc. 

La  Xorgine.  Fr.  Pat.  361,498,  .May  23,  1905. 
Tang  acid,  obtained  according  to  processes  previously 
described  (Fr.  Pats.  278,749,  278,785,  278,862,  283,  432.  and 
2s:U33of  1898,  and  287,964  of  1 899;  see  Kng.  Pats.  12.27". 
and  12.277  of  189S  :  this  J..  180.8.  704).  and  dried  as  far 
as  possible  by  heating  and  pressing,  is  subjected  to  the 
action  of  ammonia  gas  in  order  to  produce  directly  norgine 
or  ammonium  tangate.  which  is  obtained,  after  drying, 
as  a  neutral  powder,  completely  soluble  in  water.  (Com- 
pare Fr.  Pat.  358,398  of  1905  ;"  this  J.,  1906,  233.)— A.  8. 

Celluloid,   horn,    dec.  ;    Decoration  of  with   metallic 

deposits  of  gold,  silver,  Ac.    L.  Schwob  and  G.  H.  Dilette. 
Fr.  Pat.  364.559,  March  24,  1900.     XIX..  page  906. 

XV.— MANURES,  &c. 

(Continued  from  page  858.) 

Phosphoric  acid;  Cause  of  error  in  determining  - — -  in 
natural  phosphates  and  basic  slags  by  the  "  Cirro- 
mechamcai "  method.  E.  Guerry  and  E.  Toussaint. 
XXIII.,  page  912. 

Alkali,  <t-c.  tcorks  :  Forty- second  annual  report  on 

by  the  Chief  Inspector.     VII. .  page  881. 


Ci..  X\l.- SUGAR.    STARCH.    GUM,   &c 


tSept.  29,  I9«e. 


French  Patents. 


Manure  :    Manufacture  of  a .     V.  D.  Stevaert.     Fr. 

Pat.  364.272.   Mareh   15,   1906. 

F.ccai.  liquids  and  matters,  together  with  finely-powdered 
vegetable  matter,  are  submitted  to  fermentation,  at  first 
anaerobic  and  then  aerobic.  The  mass  becomes  heated, 
and  in  the  course  of  several  months  dries  up  "  progres- 
sively and  spontaneously,"  so  as  to  form  a  powder.  It 
is  stated  that  a  portion  of  the  nitrogen  present  is 
converted  into  ammonia  and  nitric  nitrogen,  and  that  the 
germinative  power  of  the  spores  present  (including 
"  spores  d'ustilagiiv.'es  "')  is  destroyed. — E.  S. 

Drying-drum  [/or  manures].     E.  Vial.     Fr.  Pat.  304.291. 
.Mareh  16,   1906. 

A  HORIZONTAL  metal  cylinder  is  supported  on  roller- 
wheels,  and  rotated  in  a  casing.  It  is  provided  with  man- 
holes on  either  side  for  the  introduction  and  removal 
of  the  materials  treated,  which  are  dried  by  a  current  of 
heated  gas  entering  through  an  axial  opening  at  one  end 
of  the  cylinder,  and  leaving,  along  with  the  vapour  given 
off,  by  a  similar  opening  at  the  other  end.  A  shaft,  driven 
by  mechanism  from  without,  passes  axially  through  the 
cylinder,  and  is  provided  with  a  series  of  radial  arms, 
attached  to  the  shaft,  and  connected  at  intervals  by  rods. 
The  arms  carry  at  their  extremities,  and  nearly  touching 
the  inner  surface  of  the  cylinder,  a  number  of  doubly- 
inclined  sheet-iron  scrapers,  each  of  which  extends  the 
whole  length  of  the  cylinder.  The  arms  are  rotated 
independently  of  the  cylinder,  and  have  additional 
scrapers  at  each  end  to  clean  the  end  plates  of  the  cylinder. 
To  further  assist  in  agitating  the  contents  of  the  dryer, 
a  number  of  chains  are  fastened  at  one  end  to  the  scrapers, 
and,  after  passing  round  the  connecting  rod  on  the  next 
arm,  are  attached  to  the  third  arm  at  the  point  where  it 
is  fixed  to  the  shaft.— W.  H.  C. 

Fertiliser  and  method  of  manufacturing  it.      W.  B.  Chisolm. 
Fr.  Pat.  364.460.  Mareh  21.  1906. 

See  Eng.  Pat.  6429  of  1906  ;   this  J..  1906,  647.— T.  F.  B. 

German  Patent. 

Potash    minerals,    insolubli     mid    soluble    with    difficulty  ; 

Process  for  the  utilisation  of for  fertilising  pit  rpo 

C.  Plock  and  H.  Mehner.     Ger.  Pat.  167.246.  March  17. 
1904. 

Potash  minerals,  insoluble  or  soluble  with  difficulty, 
especially  "  Phonolith  "  waste,  are  utilised  in  place  of 
sand,  as  an  addition  to  molten  Thomas  slag. — A.  S. 


of  neutrality  towards  methyl  orange  ;  for  instance,  the 
viscosity  of  a  5  per  cent  starch  paste  is  observed  to 
increase  or  diminish  if  sodium  carbonate  or  sulphuric  arid 
be  added  in  the  proportion  of  0-16  part  per  100  parts  of 
starch.— T.  H.  P. 


Starch  paste  ;    Influence  of  acids,  bases,  and  salts  on  the 

liquefaction    of .     A.     Fernbach    and    J.     Wolff. 

Coinpt.  rend.,  1906,  143,  380— 3S3. 

Salts  which  are  neutral  to  methyl  orange  exert  no  intlti 
ence  on  the  loss  of  viscosity  suffered  by  starch  paste 
heated  under  pressure  (calcium  sulphate,  magnesium  sul- 
phate, sodium  dihydrogen  phosphate)  ;  salts  alkaline  to 
methyl  orange  (disodium  hydrogen  phosphate)  retard  it 
considerably,  and  mere  traces  of  alkalis  prevent  it  alto- 
gether. No  doubt  the  liquefaction  of  starch  paste  by 
diastase  is  subject  to  similar  influences. — J.  T.  D. 

Manganese  ;    Deter  initiation  of  small  quantities  of , 

and  a  new  method  of  formation  of  glucerose.      N.  Tarugi. 
XXIII.,  page  911. 

English  Patent. 

Sugar  solutions  obtained  from  wood  that  contains  tannin; 

Process     for     facilitating     the     fermentation     of    ■. 

A.     Classen.     Aix-la-Chapelle.     Germany.     Eng.     Pat. 
22,709.  Nov.  6.  1905.     Under  Int.  Conv.,  Nov.  21,  1904. 

See  Ger.  Pat.  161,644  of  1904  ;  this  J.,  1905.  1078.— T.F.B. 


: 


United  States  Patents. 


Sugar  from  bagasse  ,■    Method  of  recovering .     C.  C. 

Cromwell,    New   Orleans,    and   F.    T.    Maxwell,    Baton 
Rouge,  La.     U.S.  Pat.  828,198,  Aug.  7,  1906. 

The  scums  from  the  settling  tanks  are  diluted  with  water, 
calcium  hydroxide  is  added,  and  the  mixture  steamed, 
and  allowed  to  settle  ;  the  unsettled  juice  is  also  diluted, 
treated  with  calcium  hydroxide,  steamed,  the  products 
mixed,  and  filter-pressed.  The  filter-press  cake  is  washed, 
and  the  crushed  cane  or  bagasse  saturated  with  the  wash- 
water;  the  juice  is  then  expressed  from  the  bagasse,  and 
evaporated. — W.  P.  S. 

Caramel  :      Production    of .     T.     D.     Lichtenstein, 

Silvertown.     U.S.  Pat.  829.478,  Aug.  28,  1908. 

See  Eng.  Pat.  28,547  of  1904  ;    this  J.,  1906,  1,30.— T.F.B- 


French  Patents. 


XVI.— SUGAR,   STARCH,    GUM,    &c, 

(Continued  from   pagt    859.) 

Starch  paste  ;    Influence  of  certain  mineral  compounds  on 

!)•■    liquefaction  of .      J.   Wolff   and  A.  Fernbach. 

Compt.  rend.,  1906*143,  363—365. 
To  ascertain  the  influence  of  bases  on  the  viscosity  of 
starch  paste  heated  under  pressure,  the  authors  have  made 
use  of  starch  either  thoroughly  washed  with  distilled 
water,  or  treated  with  (IT  per  cent,  hydrochloric  acid 
solution  and  subsequently  washed  with  distilled  water. 
The  starch  was  converted  into  a  paste,  treated  with  the 
basic  substance,  and  then  heated  under  pressure.  Alumina 
is  found  to  have  no  influence  on  the  viscosity  of  the  starch 
paste,  which,  however,  is  increased  to  about  the  same 
extent  by  magnesia,  lime,  ammonia,  or  sodium  carbonate. 
If  the  paste  prepared  from  an  impure  starch  containing 
bases  be  made  approximately  neutral  to  methyl  orange 
by  the  addition  of  a  strong  acid,  such  as  sulphuric  or 
phosphoric  acid,  it  readily  loses  its  viscosity  when  heati  il 
under  pressure,  the  presence  of  the  salts  formed  with 
the  acid  being  without  influence.  With  starch  free  from 
lime,  the  viscosity  of  the  paste  is  considerably  changed 
by,a  very  slight  modification  of  the  reaction  on  either  side 


Diffuser 


[Sugar      manufacture].     F.      Closs.      Fr. 
364.223,  March  13,  1906. 


Pat. 


The  apparatus  consists  of  a  vertical  cylinder  in  which 
is  suspended  at  about  half  its  height  a  perforated  plate. 
This  plate  is  placed  horizontally,  and  concentrically  to  the 
sides  of  the  cylinder,  and  its  object  is  to  prevent  the 
accumulation  or  heaping  of  the  beetroot  chips.  When  the 
diffuser  is  emptied,  the  plate  is  tilted  by  means  of  a  chain 
so  that  the  chips  above  the  plate  fall  towards  the  man-hole 
at  the  bottom  of  the  cylinder.  One  or  more  of  these  plates 
may  be  provided  in  each  diffuser.  or  annular  rings  may  be 
used  in  their  place. — W.  P.  S. 

Beet  chips  and  other  moist  substances  :    Mechanical  drying 

of .     J.  C.   F.  Lafeuille.     Second  Addition,  dated 

March  14.  1906,  to  Fr.  Pat.  334.411,  Aug.  4,  1903. 

The  drying  apparatus  consists  of  a  cylindrical  vessel. 
inside  which  is  a  rotary  strainer.  A  current  of  hot  air  is 
p  i-.sed  into  the  end  of  the  two  cylinders,  the  current  being 
divided  into  two  portions  by  means  of  a  diaphragm  pro- 
vided with  openings  fitted  with  regulators.  One  current 
is  directed  into  the  rotary  strainer,  and  the  other  passes 
between  the  latter  and  the  outer  casing.  The  rate  of 
drying  is  thus  increased,  and  the  chips  do  not  adhere  to 
the  strainer. — W.  P.  S. 


i,  mo«.) 


(L.    XVII.--  BUKWINt;      WINKS,    SPIIMTS.    Ac 


VC, 


agar;    Plant  for  the  crystallisation  ol  V    (ilovin- 

kovski.     Kr.   Pat,  384,422,   March  -Jo.   1906 

■ik  installation  consist*  of  three  cylindrical   vesw  I    each 

which  is  dividod   mi"  horizontal  compartments   by   a 

imber  of  plates.     The  plates  are  pierce  I  by  pipes  which 

g   bent    in   opposite   directions    below    the    plates,    thus 

the  liquid  I"  be  mixed  a-  n   Bows  from  one  com- 
rtiiu'iit    to  another.      An    internal    pipe   rises   from   near 

-in  of  tin'  lirsl  cylinder,  nil  enters  the  lop  of  the 

which    in    turn    is    m   connection    with    the    third 
n  ler  by  means  of  a   pipe  entering  the  sides  ol  the 

ii     about    half    their    height,    the    ends    of    the 

hing  to  the  bottoms  of  the  cylinders.     Means  are 

prided  for  cutting  off  the  connection  between  the  lirsl 

md  cylinders.  Inside  the  third  cylinder  is  a  ball- 
rat,  which  actuates  the  valves  on  pipes  connecting 
t  cylinders  with  vacuum  and  force  pumps  respectively. 
ban  the  third  cylinder  is  full  of  liquid,  air  under  pressure 
admitted,  ami  at  tin-  same  tune  the  first  and  - 
tinders  are  automatically  placed  m  connection  with 
••  air  pump.  The  ball-float  fall-  when  the  third  cylin  ler 
emptied,  ami  the  process,  an  I  current  of  the  liquid, 
■  ohanged  to  the  opposite  direction. — W.  P.  S. 

igar    \jor    brewing];     Process    for    denaturing . 

P     l.imlou/.v.     Kr.    Pat,    304,072,    March    13,     1906. 
XVII..  page"  901. 

It  or  fats,  notably  thas,   resembling  haritt  butter;    Treat- 
ment ol ,  to  Main  a  gummy   matter.      Soc.  Rocca, 

iml  ,le  Konv      Kr.  I'at.  3li4.308,  March  12,  1900. 
Ml.*,   page   MM 


XVII.— BREWING,  WINES,  SPIRITS,  &C. 

(Continued  from  page  S02.) 

att  ;    Division  of  tin   cell-nucleus  of  pressed .     \V. 

Swellengrebel.      Ann.     de     I'lnst.      Pasteur,     19.     503; 
/..  Spiritusind,  1900,  29.  231. 

or.ler  to  observe   the   process  of  division   of  the  cell- 
leleus.  the  pressed  yeast   is  grown  on   must-gelatin  for 
hours  :    a  few  cells  are  then  placed  on  a  drop  of  gelatin 
lotion   which  is  seiui-tiuid  at   the  temperature  of  the 
un.  ami  the  mixture  is  spread  on  a  cover-glass.     This 
isa  ie  then  placed,  without  drying,  into  a  fixing  solution. 
■    most    suitable    mixture    being    composed    of    water, 
parts;    alcohol,   3:   formaline,  3;    and  glacial  acetic 
d.    f>5    part.       Kor  staining    the     nucleus     the     fixed 
iparation  is  steeped  for  three  hours  in  a  10-1  per  cent. 
ution  of  acetic  acid,  and   is  then   placed  in  a  solution 
thedyestutf.  3  part-  in  200  of  water,  where  it  is  allowed 
remain    for    12  —  IS    hours,    finally    being    mounted    in 
- 1 mi.     The  author  gives  tiie  following  description 
the  process  of  division  in  this  variety  of  yeast  :    The 
lens,  in  the  quiescent   state,  is  round  or  slightly  flat- 
ted, and  generally  lies  close  to  the  vacuole  :    a  nucleolus 

ibservable.     In    the    "  pro-phase  "    of    nn 
ision  the  contour  of  the  nucleus  becomes  less  distinct, 
d   the   chromatic    substance    splits    up    into    tout     p 
he    chromosomes.     The    latter    an-    situated    in    the 
later  of  the  nucleus  in  the  form  of  a  ring  (the  mono- 
phase! ;      this    l-    especially    apparent    in    the 
budding  cells  of  young  cultures.      The  ring  has 
it  a  homogeneous  structure,  but  appears  to  be  made  up 
innumerable  and   varied  elements.      The  development 
the  spindle-shaped  figure,  though  only  rarely,  can   hi- 
de apparent   by  staining.      The  "  meta-pha.se  "   begins 
h  the  division  of  the  chromosomes  and  the  grouping 
these    into    small    branches,    which    are    directed    on 
th  sides  of   the  ring   towards   the   poles.      Finally   the 
•omosomes  collect   at    the   two  poles   (the  di-branched 
it  the  two  polar  nuclei  are  not  equal.      In  the 
na-phase  "   the   migration  of  one-half  of    the  nu 
0    the    daughter-cell    is    observed,    but    a    connecting 
■n  still  be  discerne  I.    rhe  completion  of  the  division 
the  nucleus  is  not  coincident  with  that  of  the  cell:    it 
y  proceed    .-  far  as   the   meta-phase   before  any   -  g 


..I  budding  an  apparent.      Tin-  nuoleai  division  ol  pi 

i  shuns  many  points  of  resemblance  to  the  division 
of  the  inicro-nuclcolus  of  Paramascia,   i"  nrhioh  also  the 

daughter  nuclei   remain    unifc  L         mooting  tl 

for  a  long  time  after  the  division.     J    I    r. 

Yeast;    Influence  of  mycod  thi    reproduction  ■•ml 

fermentation    <>/   A.    Kossowicz.       /..    landw. 

Versuohsv    I  It  iterr.,  H""'..     7.  gos,  Brau.,  1 ■.  29.  166 

I'kmiiii  a  m  greatlj    .--i-t-  the  fermentative  action  of 
i, i. ill   quantities  of  yeast    in    mineral   nutrient    solutions 

otherwise  left  unacted  upon,  inn  the  presence  of  over  a 

million    yeast    cells    is    apparently    an    essential    Condition. 
The    addition    of    a    few    ill  vcoilcrma    cells    set.    up    rapid 

reproductioi I  fermentation  on  th,-  part  of  a  few  yeast 

.lis  thai  otherwise  remain  apparently  stagnant.  Such 
contamination  by  tracet  ol  tnycoderma  "t  budding  fungi 
is  held  to  account  for  the  difference  between  the  results  ol 
Pasteur  ami  Liebig,  on  which  Wildiers  Beeks  to  rely,  in 
support  of  hi-  "  Bios  "  theory,  these  extraneous  organisms 

being  capable  of  direct  1\  a --inula  till'.'  ammoniaeal  nitrogen 

without   assistance  from  other  Bubsti b.     (See  this  J., 

1906,  823.)— C.  S. 

Yeatt'i    ' "•'"'  "/  "  stone   square" >'«   the  dropping 

system  of  fermentation.     K.  Rogerson.   J.Inst.  Brewing, 
1906.  12.  .)1S-  527 

The  author  gives  an  account  of  his  experiences  in  the 
application  of  "stone  Bquare  yeasts  to  fermentatiojis 
carried  out  on  the  dropping  anil  cleansing  Bystem,  instead 
of  the  ordinary  London  type  of  yeast.  At  first  he  found 
considerable  difficulty  in  keeping  the  yeast  in  a  healthy 
ami  normal  condition  for  any  length  of  time.  This  was 
found  to  be  due  to  the  fact  that  the  open  wooden  fermen- 
tation vessels  of  loll  barrels  capacity  were  too  large  to  be 
onveniently  pumped  ami  roused  in  such  a  manner  that 
sufficient  wort  could  be  continually  brought  in  contact 
with  the  yeast,  ami  the  cells  were  starved.  When  smaller 
tuns  of  40  barrels  were  used,  the  wort  could  be  easily 
manipulated.  In  working  '-tone  square"  yeast  on  the 
dropping  sysicni.it  is  desirable'  to  have  a  certain  number 
ol  stone  squares,  and  to  pass  the  pitching  yeast  through 
.  on  the  usual  stone  square  system,  from  time  to 
time.  Th,-  beers  prepared  by  "  stone  square"  yeasts  ire 
remarkable  for  their  freedom  from  "  frets,"  an!  their 
perfect  condition,  and  it  is  stated  that  these  beer-  "  I 
1  lb.  heavier  than  any  other."  owing  probably  to  their 
being  saturated  with  gas. — J.  K.  B. 

I >>■! Mates:    A    prnpirtq    of .      J.    Duclaux.     Compt. 

rend..    1906,    139.   344  —  340. 

Catalytic  actions  of  weak  acids,  say  of  acetic  acid,  are 
due  not  to  the  whole  of  the  acid  present  but  to  the  portion 
trolytically  dissociated,  the  amount  of  which  depends 
upon  other  factors,  besides  that  of  the  dilution.  Similarly. 
colloids  (to  which  class  disastases  appear  to  belong)  react  in 
virtue  of  the  variable  active  part— colloidal  ferric 
hydroxide,  for  example,  Ke2l  t  Hi  \,."'  Kcl'l3.  in  virtue  of  the 
ferric  chloride  present — and  this  active  part  depends  on 
\  circumstances  besides  t  he  concent  ration  of  the  whole. 
Ii    I-  very    probable,   then,   that   disastases   react   under 

similar  conditions,  and  it  can  only  lead  to  error  to  assume 
doubling  the  amount  of  a  diastase  present  in  a  reaction 
should  necessarily  double  the  effective  working  concentra- 
tion— J.  T.  D. 

Starch  paste  ;    Influena   of  acids,  basi  !    and  salts  on  the 

liquefaction     of .      A.     Kernbach     and     J.     Wolff. 

XVI..  page  898. 

Extracts  [Brewery]  :    A  *tudy  on //.      W.  S.  Smith. 

•1.  Inst.  Brewing.  1906,  12,572   -588.     (See  also  this  J., 
1906,  438.) 
i  ink  of  the  most  important  developments  in  brewery  prac- 
in  the  near  future  will  be  the  general  adoption  of  grists 
ground  to  a  state  of  fine  meal.     The  use  of  tins  tine  . 

i.  the  mosl  i  ir  ful  mashing,  ami.  secondly, 

ntific  ami  s>.  parging.      \     regards  mashing. 

ttention   must'  be  devoted   to  tie    manipulation  of  the 
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mashing  machine  and  mash-tun  rakes,  and  to  the  area  of 
the  mash-tun.  As  regards  sparging,  the  principle  to  be 
aimed  at  is  a  fairly  constant  ratio  of  liquor  to  malt  resi- 
dues. From  the  first  moment  of  setting  the  taps,  a 
gradual  decrease  in  the  volume  of  the  malt  contents  begins, 
and  the  lowering  of  the  level  does  not  necessarily  mean  a 
lower  proportion  of  liquid  ;  a  definite  and  regular  rate  in 
the  fall  of  the  level  should  be  aimed  at.  The  difficulties 
of  drainage,  which  have  always  been  associated  with  fine 
mashes,  can  be  overcome  by  good  sparging.  In  the  first 
place,  the  rate  of  discharge  of  water  through  the  sprinkler 
must  be  carefully  gauged.  The  main  object  is  to  get  the 
water  into  the  finest  possible  state  of  sub-division,  in  order 
to  avoid  any  definite  streams  of  liquid.  For  this  object 
the  holes  should  be  only  0-032  inch  in  diameter.  The 
number  of  holes  should  increase  towards  the  further  end 
of  the  sparge-arm,  corresponding  to  the  greater  path  of 
travel.  The  exact  ratio  of  sparge-arms  to  mash-tun  area 
must  be  determined  by  experiment  in  each  case.  The 
author  gives  a  table  showing  the  quantity  of  water  de- 
livered per  hour  by  sparge-arms  of  different  lengths  and 
different  numbers  of  holes  under  different  pressures.  In 
actual  practice  the  author  finds  it  an  advantage  to  provide 
two  sets  of  sparge-arms,  one  delivering  twice  as  much 
water  as  the  other  in  a  given  time.  In  this  brewery  it  is 
the  custom  to  draw  off  the  worts  into  two  or  three  coppers. 
The  first  copper  is  made  up  very  slowly,  using  the  sparge- 
arms  which  deliver  only  half  a  barrel  of  water  per  minute. 
After  gentle  raking  and  30  minutes'  stand,  the  second 
copper  is  made  up  twice  as  rapidly  as  the  first,  using 
sparge-arms  discharging  one  barrel  of  water  per  minute. 
The  goods,  not  being  called  upon  to  bear  any  appreciable 
weight  of  liquor  at  any  time,  remain  buoyant.  The  gain 
of  extract  obtained  by  fine  grinding  is  about  3  per  cent., 
and  most  of  this  increase  is  in  the  form  of  extract  which 
is  not  easily  fermented. — J.  F.  B. 

Wort  injection  on  the  cooler  and  refrigerator.     A.  C.  Chap- 
man.    J.  Inst.  Brewing,  1906,  12,  549—560. 

The  author  strongly  recommends  that  the  cooler  and 
refrigerator  rooms  should  be  situated  at  the  highest  point 
of  the  building,  since  his  experiments  prove  that  at  an 
altitude  of  45 — 60  feet,  the  air  is  very  much  freer  from 
germs  than  near  the  ground  level.  The  exposed  area  of 
the  cooler  should  also  be  reduced  considerably,  and  the 
depth  increased  to  a  corresponding  extent.  The  work  of 
cooling  the  wort  should  be  thrown  more  on  the  refrigerator- 
system  than  on  the  cooler,  the  latter  serving  chiefly  for  the 
aeration  of  the  hot  wort.  The  aeration  in  the  deeper 
form  of  cooler  recommended  should  be  effected  by  inject- 
ing filtered  air  through  the  hot  wort,  or  else  by  delivering 
the  wort  in  the  form  of  a  spray.  The  windows  of  the 
cooler-room  should  be  fitted  with  frames,  over  which  linen 
sheets  can  be  hung  on  the  side  from  which  the  wind  is 
blowing,  and  the  linen  should  be  moistened  with  an  anti- 
septic solution.  With  ordinary  precautions,  wort  leaving 
the  cooler  at  temperatures  above  140°  F.  is  very  nearly 
sterile,  and  by  far  the  most  numerous  cases  of  infection 
are  to  be  traced  to  the  refrigerators.  Those  forms  of 
refrigerator  which  consist  of  pipes  packed  very  close 
together  are  condemned.  Growths  of  infecting  organisms 
lodge  between  the  pipes,  in  places  where  they  cannot  be 
touched  by  a  brush.  Chemical  disinfectants  only 
sterilise  the  outer  layers  of  these  growths,  and  do  not 
penetrate  to  the  interior.  Such  growths,  being 
acclimatised  to  beer  wort,  are  far  more  virulent  than 
most  of  the  air-borne  germs.  The  cooling  surfaces  of  the 
refrigerators  should  be  perfectly  continuous,  and  accessible 
to  brushes  at  every  point.  The  refrigerator  rooms  should 
be  closelv  boxed  in,  and  protected  from  the  entrv  of  all 
but  filtered  air.— J.  F.  B. 

Vinegar  bacteria:    Studies  on  tin:   "  quick"    vimgnr  and 
— .     W.    Hcnneberg.     Woch.    f.    Brau.,    1906, 


23,    267- 


:<-,    611- 


-280,    289—291,    305—307,    321- 


323,  337—339,  and  353—356. 

The  author  has  made  an  exhaustive  study  of  the  various 
species  of  vinegar  bacteria  found  in  the  acetifiers  of  the 
"  quick  "  vinegar  process,  and  describes  three  new  species 
of  these  bacteria  and  two  new  specie-   of   wine-vinegar 


bacteria.  The  species  isolated  from  the  "  quick  "  vinegi! 
process  were:  B.  Schiizenbachi,  B.  orleanense,  and  i\ 
curvum. 

B.  Schiizenbachi  exists  as  longish  oval  cells,  sonietimi 
slightly    curved  ;      the    optimum    temperatures    for    i 
development  are  28° — 30°   C.   on  wort-agar.   and    25 
27-5°  C.  in  vinegar  wort.     The  films  formed  on  liquids  a 
non-coherent. 

B.  curvum  occurs  as  oval  or  elongated  cells,  with  pr 
nounced  curvature ;  the  films  are  non-coherent  ;  tl 
optimum  temperature  for  growth  is  30°  C. 

B.  orleanense  occurs  as  spherical  cells  or  elongati 
rodlets  ;  the  films  on  liquids  are  nearly  always  coheres 
the  optimum  temperature  for  growth  is  about  30'  C. 

The  new  species  of  wine-vinegar  bacteria  were  i 
xylindides,  which  closely  resembles  B.  xylinum,  and  B.  vi. 
acetati.  B.  xylinoides  occurs  as  roundish  cells  or  sho 
or  long  rodlets  ;  the  films  are  tough,  hut  are  distinguish! 
from  those  of  B.  xylinum  by  the  fact  that  when  grown  < 
wort-agar  they  are  slimy,  with  specks  of  yellow,  when 
those  of  B.  xylinum  are  hard  and  yellowish-brown.  Tl 
optimum  temperature  for  growth  is  28c — 30°  C.  The  eel 
of  B.  xylinum  are  generally  elongated  and  somctim 
assume  characteristic  spiral  forms.  B.  vini  acetati  occu 
as  round  or  oval  cells,  seldom  elongated;  the  films  ( 
liquids  are  non-coherent  ;  the  optimum  temperature  f 
growth  is  28°— 33°  C. 

The  various  species  show  different  requirements  . 
regards  nutrition.  The  bacteria  grow  best  with  a  supp 
of  organic  nitrogen,  and  plentiful  carbohydrate  nutrient 
a  little  alcohol  is  favourable  ;  beer- wort.  beer,  and  2rai 
mash  are  good  media.  All  these  species  are  capable 
producing  acid  from  arabinose.  dextrose,  erythrit< 
glycerol,  and  propyl  alcohol.  All.  except  B.  cttrvui 
produce  acid  from  galactose  ;  all,  except  B.  curvii 
and  B.  xylinum,  acidify  maltose  ;  all,  except  B.  xylinoidi 
produce  acid  from  dextrin.  La?vulose  is  acidified  only  1 
B  Schiizenbachi  and  B.  vini  acetqti  ;  cane  sugar  only  1 
B.  xylincides.  B.  xylinum,  and  B.  vini  acetati.  In  certa 
cases  a  growth  of  bacteria  takes  place  without  the  produ 
tion  of  acid  ;  in  other  cases  the  acid  which  is  produced 
consumed.  The  bacteria  are  somewhat  sensitive  to  fr 
acetic  acid  when  it  is  present  in  the  culture  medium  fro 
the  beginning;  the  presence  of  15  per  cent.,  hower 
does  not  retard  growth.  The  bacteria  appear  to  be  ah 
to  develop  in  the  presence  of  alcohol  up  to  a  concentrati' 
of  10  per  cent.  The  maximum  proportions  of  ace' 
acid  produced  in  wine-vinegar  worts  by  the  vario 
species  were :  B.  Schiizenbachi,  10'9  per  cent.  ;  B.  .nih 
aides,  93  per  cent.  ;  B.  orleanense,  9  per  cent. ;  at 
li.  vini  acetati,  8  per  cent.  Cultures  should  be  starti 
in  diluted  wine- vinegar  worts,  and  the  films  should  th« 
be  transferred  to  the  undiluted  wort.  The  author  giv 
results  of  experiments  on  the  small  and  large  scale  obtain 
bv  the  use  of  pure  cultures  of  B.  Schiizenbachi  in  "  quick 
vinegar  acetifiers,  showing  the  gradual  increase  of  ac 
strength  up  to  11-49  per  cent,  of  acetic  acid  after  ' 
days'  working. — J.  F.  B. 

Whisky  ;    The  distillation  of P.  Schidrowitz  ai 

F.    Kaye.     J.    Inst.    Brewing,    1906,    12,    486—511. 

The  authors  describe  the  apparatus  and  methods  employ 
in  the  distillation  of  whisk}'  according  to  the  "  pot  still 
and  "  patent  still  "  processes.  In  Scotland,  the  methi 
generally  followed  in  carrying  out  distillation  in  p 
stills  is  to  submit  the  wash  to  a  preliminary  distillatio 
in  which  it  is  separated  into  an  alcohol-free  residu 
"  pot  ale,"  and  a  distillate  containing  the  whole  of  tl 
alcohol,  called  the  "  low  wines."  The  "  low  wines 
are  then  re-distilled,  and  the  distillate  is  collected  in  thn 
fractions,  leaving  a  non-alcoholic  residue  called 
lees."  The  relative  quantities  and  the  alcoholic  Btreagtl 
of  l he  fractions  vary  according  to  the  character  of  tl 
"  low  wines."  the  judgment  of  the  distiller,  and  thedistrii 
In  a  typical  case  (Scotch,  all  malt)  cited  by  the  author 
3868  galls,  of  wash  yielded  1403  galls,  of ""  low  wine-- 
at  66-3  U.P.  In  the  second  distillation,  1323  galls. 
"  low  wines  "  yielded  110  galls,  of  "  foreshots  "  at  21  0.1 
17-'  sails,  of  "whisky"  at  19-4  O.P..  and  340  galls. 
"  feints  '    at  41-5  U.P.     The  residues  from  the  two  dist 
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i   20-lf>  galls,   of  "  pot   alo  "   and   651 

spent  lees."     The  foreshots  and  feints   ire  mixed 

*ith  tlw  "low  wiiir-"  of  a  subsequent  distillation.      The 

tuthors  huve  made  analyses  of  each  of  thi produ 

nes  to  wlnsk\    analyses,  ami  have  then 
ribution  of  Ha1   "impurities."     The   results  -how 
considerable  |iroportion  of  these  "volatile  impuri 
nil.  d    not  only  in  flic  "  spent   lees  "  ol  i  he 
inhibition,   but   even  in  the  "  pot   air"   fro 
istillation.      I'hey   are  highly  concentrated   in   the 
'foreshots,"   ami  occur  to  some  extent   in   the   "  t. 

returned  with  these  fractions  to  the  "  Ion   nines 
>till.     I"   'he   case   referred    to,    it    i-   shown    that   of  the 
iot»l  "  volatile  impurities  "  of  the  wash.  63  per  cent,  were 
ted    in    the    "  pot    ale."   37    per  cent.    passed    into 
the  "low   wines."  and  only   10  per  cent,  appeared  in  the 
Thus,  the  authors  prove  that  a  very  considerable 
of  rectification   of  the    spirit    is    effected    by   the 
"  pot    still  "     process       The    "  patent    still  "    is 
an    economical    means    of    effecting    continuously 
.■ration  chemical  separations  of  a  similar  nature  to 
[:hose  produced  in  the  "  pot  still  "  by  two  or  more  opera- 
ions  ;  the  methods  are  fundamentally  identical.    Incident- 
U'.v.  it  is  shown  that  a  partial  hydrolysis  of  the  compound 
■thcr-.   particularly  of  the  heavy  oily  ethers,  takes  place 
.ihenever  a  spirit  is  distilled. — J.  F.  B. 

\AUohol  in  industry.    Eng.  and  Min.  ,T..  Aug.  4.  1906.    [T.R.] 

\s  a  result  of  the  passage  of  the  Bill  allowing  the  sale  of 
ilcohol  without  the  Internal  revenue  tax  in  the  United 
states,    the    Department    of   Agriculture   has   decided   to 

jDublish  a  bulletin  on  January  1,  1907,  when  the  law  comes 
mo  effect,  pi  ing  a  collection  of  the  best  obtainable  data  on 
the  use  of  alcohol  in  small  engines.  For  this  purpose 
Tharles  E.  Lucke  has  been  retained  by  the  Department  as 
■Xpert  to  conduct  these  investigations  in  the  laboratories  of 

I  Columbia  University.  The  scope  of  the  work  being 
-xtensive,  it  is  desired  to  secure  the  co-operation  of  every- 
body interested,  by  tirst  giving  the  fullest  publicity  to  the 
nvestigations.  Inventors  having  patents  on  the  subject, 
ir  having   vaporisers,  carburetters    or  complete  engines, 

lire  invited  to  submit  the  data,  or  pieces  of  apparatus  to 
1  hese  tests  will  be  conducted  without  any  expense, 

lixcept  the  transportation  of  the  apparatus.  Any  data 
>r  shipments  should  I*  addressed  to  Prof.  Chas.  E.  Lucke, 
it  Columbia  University,  Xew  York. 

United  States  Patents. 

Diastolic  substance  and  method  of  making  the  sa/ne .     J. 

Takarnine,    Xew    York.     U.S.   Pat.    826,699,    Julv   '24. 
1906. 

\  SACCHARIFYD.fi  substance,  having  practically  no  lique- 
fying action  on  starch,  but  a  marked  saccharifying  action 
m  liquefied   or  gelatinised   starch,   may   be   prepared   by 
making  an  aqueous  extract  of  grains  or  roots  after  the  whole 
ir  part  of   their  starchy  constituents   has   been  removed, 
tract  is  subjected  to  acid  fermentation,  the  precipi- 
rmed  is  removed,  the  liquid  portion  is  treated  with 
and  the  precipitate  thus  obtained   collected  and 
-W.  P.  S. 

Strainer-tub    for     brewers.     J.     Schneible,     Weehawken, 
N.J.     U.S.  Pat.  826,891,  July  24.  1906 

i"hk  apparatus  comprises  a  rectangular  tub  having  a 
trainer  bottom,  and  a  gate  or  door  across  one  end  for  the 
lischarge  of  grains  from  the  strainer.  An  endless  chain 
r.  mounted  on  wheels  in  the  tub.  carries  the  grains 
owards  the  door  which  is  opened  automatically  by  the 
novements  of  the  conveyor. — W.  P.  S. 

Oistiilation  [Whisky,    dec]  ;    Apparatus  for  .     J.  J- 

Brennan,  Assignor  to  T.  J.  Hines,  Louisville,  Kv.  U.S. 
Pat.  822,574.  "June  5,  1906. 
rH«  liquid  to  be  distilled  enters  through  the  pipe.  A,  and 
ses  upwards  through  the  tubes,  C.  of  the  heater,  B. 
Che  warmed  liquid  leaves,  B,  by  the  pipe,  D.  and  enters 
he  compartment,  4.  of  the  still.  S.  The  construction  of 
he  still,  S,  is  not  claimed,  and  is  described  in  U.S.  Pat. 


I  ,f  1906  (tl  ml  the  olaima  extend  to 

all  cNc       I  In   liquid  ilou  -  .low  i,  t  hi 
b\  stc. mi.  whioh  i-  passed  into  '  hi    boil. 

oliinin.    and    by    t  In-     ■  1 1  riding    <  apoui  -    from 
tin.    liquid    treated,      The  leave    the 

compartment,  :(.  by  tin-  pipe,  1.  and  entei  the  top  of  the 
I,,. iter.  It.  They  oiroulate  round  the  pipes,  C,  warm 
tiic    incoming     liquid,     ami     arc     partially     condensed. 

I  lie     weak     condensate     returns     by     the     iiipc.     '.I.     into 

the  eompartment,  :!.  of  tl"'  -nil,  ami   the   um  omlenscd 


vapours  pass  through  the  pipe,  K,  into  the  "  doubler,"  M. 
This  is  a  separate  chamber  at  the  top  of  the  column,  S, 
from  which  it  is  completely  isolated  by  the  partition,  m. 
In  the  "  doubler,"  M,  the  vapours  are  rectified  by  the  heat 
from  the  pipe.  I.  assisted,  if  necessary,  by  the  steam  coil, 
X.  The  vapour  escapes  by  the  pipe.O,  to  the  condenser, 
where  high-strength  spirit  is  obtained,  and  any  low- 
strength  condensed  liquid  is  returned  to  the  compartment, 
3,  of  the  still.  S.  bv  the  pipe,  10.  It  is  stated  that  the  use 
of  the  "  doubler."'  JL  enables  a  distillate  of  high  strength 
and  purity  to  be  easily  obtained. — \Y.  H.  C. 

Brtvtrs'  and  distillers'  slop;  Treating .    [Recovery  of 

glycerol,  dextrin,  lactic  acid,  <fce.].  C.  J.  Roehr,  Phila- 
delphia, Pa.  U.S.  Pat.  823.366,  June  12,  1906. 
The  slop  is  heated  to  a  temperature  of  about  200°  F.,  and 
treated  with  a  solution  of  sodium  silicate,  or  alkaline 
solutions  of  aluminium  zinc,  copper,  nickel,  cobalt,  or 
silver  hydroxides.  The  precipitate  formed  is  separated 
by  means  of  a  filter-press,  and  the  filtrate  evaporated  to 
a  syrup,  which  may  be  added  to  sizing  compounds  for 
textile  purposes,  dve  solutions,  pastes,  soaps,  &c,  or  if 
desired,  the  component  parts  of  the  liquid,  namely, 
glycerol,  dextrin,  and  lactic  acid,  may  be  separated.  Par- 
tial neutralisation  of  the  slop,  before  precipitation,  may  be 
effected  by  passing  the  liquid  over  zinc  scraps. — \Y.  P.  S. 

French  Patents. 

Sugar  []or  brewing] ;    Process  for  denaturing  .     P- 

Landouzy.     Fr.   Pat.   3ti4.072.   March   13,    1906. 
From  2  to  10  grms.  of  tannin,  preferably  derived  from 
oak-bark,  are  added  to  each  kilo,  of  the  inverted  sugar 
used  for  brewing  purposes. — \Y.  P.  S.  A 

D 
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[.S/>»>»<]     Distilling    apparatus.     M.     Artaud.     Er.     Pat. 

364,130.  March  1,  1906. 
The  apparatus  consists  of  a  boiler.  A,  with  a  very  large 
heating  surface,  b,  and  surrounded  by  a  flue,  a  ;  a  distilling 
column,  B  ;  a  rectifying  column,  C  ;  a  rectifying  con- 
denser, D  ;  a  condenser,  F  ;  and  a  reservoir  for  the  liquid 
to  be  distilled,  E.  It  has  also  two  float-valves,  4,  and  d, 
controlling  respectively  the  feed  and  the  withdrawal  of 
the   exhausted  liquid ;   a  vapour  chamber.   J;   and   three 


pressure  indicators,  p.  10,  and  11,  which  serve  to  indicate 
how  the  process  is  going  on  in  different  parts  of  the  appar- 
atus. The  liquid  from  the  reservoir,  E.  flows  through  the 
valve,  4,  and  the  pipe.  S.  into  the  condenser  shell,  F, 
where  it  serves  to  cool  and  condense  the  distillate,  and 
becomes  heated.  It  passes  on  by  the  pipe,  9,  to  the 
condenser-rectifier,  D.  where  it  is  further  heated,  and  then 
overflows  by  the  pipe,  t,  into  the  centre  overflow  cups,  16. 
of  the  column,  C.     It  continues  to  flow  downwards  by  the 
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•  vertlow  pipes  shown,  and  meets  the  ascending  vapours, 
mil  becomes  gradually  exhausted,  so  that  little  else  than 
raite  liquor  reaches  tin'  boiler,  A.  The  ascending  vapours 
mbble  up  through  the  bonnets  of  the  columns,  B,  and  <'. 
md  finally  reach  the  coil,  u,  in  the  vessel,  1'.  The  lower 
arts  of  the  turns  of  tins  coil  are  connected,  i-  shown  at  .r, 
,i  »  pipe  provided  with  several  taps.  1.  'J.  3, 

i.-Mtv.l  proportion  of  tin-  liquid  condensing  here  can-  be 

•  in  either  t"  the  coil,  «,  in  condenser,  F,  together  with  the 
meondensed  vapours,  or  back  to  tin'  column,  t  *.  by  the 

The  condenser,  F,  has  two  coils,  one,  u,  fur  the 

ii-t iU:< t .■  proper    and  another    n   connected  bj   the  pipe, 

'.  to  the  coil,  i>",  in  D,  which  is  in  direct  communication 

iv  the  pipes,   15,  J,  «.  with  the  boiler,  A.     When  it   is 

:.i  test  the  exhaustion  of  the  liquid  in  the  boiler, 

\    i  portion  of  the  vapour  is  allowed  to  pass  to  tin !, 

.  from  the  end  of  which  it  is  collected  and  tested.  The 
liquid  is  controlled  by  the  Boat,  4,  in  the  following 
Banner  :  the  vessel,  5,  contains  a  liquid,  and  is  in  com- 
Dtmication  with  4  by  the  pipe,  ti,  and  with  the  boiler,  A, 
>v  the  pipes,  7.  1">.  J,  n.  When  the  pressure  in  the  boiler 
.  owing  to  a  greater  evolution  of  vapour,  the 
i<|iiitl  in  .">  is  forced  into  4.  ami  the  float  rises  and  opens 
he  vahe.  4a,  allowing  liquid  to  enter  the  still  ;  if  the 
wessure  in  A  falls,  the  Hoat  sinks,  and  closes  the  valve. 
The  float,  C,  in  the  vessel,  I, connected  by  /.  m,  J.  n  with 
the  boiler.  A.  is  under  the  same  pressure  as  A.  and  when 
la  level  of  the  liquid  in  A  rises,  the  Moat.  r.  also  rises 
tud  opens  the  valve,  h,  and  allows  the  liquid  to  escape 
Erom  A  by  the  pipes,  /,  g.  When  the  level  of  the  liquid 
n  A  falls,  the  float,  c.  sinks,  and  closes  the  outlet  valve. 

— \V.  H.  C. 
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{Continued  from  page  863.) 
(A.)— FOODS. 

"yanogtnesis   in    plants.     J.    W.    Leather.     Agric.   J.   of 

India.  1906,  1.  220—223. 
A  SAMPLE  of  immature  sorghum  fodder  that  had  proved 
poisonous  when  fed  to  bullocks,  was  found  to  yield  1-28 
train  of  hydrocyanic  acid  per  lb.  of  the  green  fodder. 
Mid  another  variety,  grown  in  the  same  district,  furnished 
2*5  grains  from  the  leaves,  1*1  grain  from  the  stalks,  and 
hSG  grain  per  lb.  from  the  flowers.  On  the  other  hand, 
lamples  of  the  first-named  variety,  left  to  mature,  were 
Harmless,  the  glucoside  (dhurrin)  present  decreasing  as 
maturity  advanced.  Sun-drying  the  fodder  does  not 
lecrease  the  amount  of  the  glucoside. 

All  the  varieties  of  the  tapioca  plant  contain  a  cyano- 
itenetic  glucoside,  associated  with  an  enzyme  which  de- 
composes it  with  formation  of  Hydrocyanic  acid,  when 
steeped  in  water,  though  the  free  acid  cannot  be  detected 
in  the  plant.  The  amount  of  acid  formed  ranges  from 
M5  to  1-5  grain  per  lb.  of  root.  The  enzyme  is  destroyed 
by  boiling  the  root  in  water,  and  probably  also  by  Crying 
it  in  butter  (ghee),  as  is  practised  in  Indian  native  cookery. 
When  the  acid  is  once  formed,  it  is  not  dissipated  by 
MXMSing  the  sliced  root  to  the  air  :  but,  since  the  acid  is 
soluble  in  water,  there  is  considered  to  be  no  risk  of  it 
being  left  in  the  tapioca  starch. 

Hydrocyanic  acid  has  also  been  obtained  by  steeping 
the  seeds  of  Rangoon  beans  (Phaseolus  lunatus)  and  \  al 
[Dt&ichos  lablab),  as  well  as  from  a  sample  of  immature 
;  hat  had  poisoned  cattle  in  the  Banda  district,  the 
amount  of  acid  furnished  in  this  latter  case  being  1-4 
grain  per  lb. — C.  S. 

Owala  oil.     K.  Wedemeyer.     XII.,  page  893. 

Volatile  fatty  acids  ;  Determination  of  soluble  and  insoluble 

[in  butter].     J.  Delaite  and  J.  Legrand.     XXIII., 

page  913. 

Desamido-eaeein.     Z.  H.  Skraup  and  P.  Hoernes.    XXIV., 
page  913. 


Dttamido-glutin.    '/..  EL  Skraup.     XXIV.,  page  913. 
Casein  ;    8<n  ■  from .     '/..   H.  Skraup  and 

R,      Witt.        XXIV.      page     018, 


ENQ]  in   Pi  i  i:nts. 

M  ilk ;     Proeets   <<f   treating    mUk   to    product    artificial 

human .     1/.  0.  Holgate,  Leeds,  and  J.    \    Fi 

Shipley.     Eng.    Pat,    19,621,   Sepf     27,    19 
l'w.>  ■-. 1 1 1 1 1  quantities  of  aevi    full  milk  are  taken;    oni 
quantity   is   set    aside,  whilst   the   othei    is  skimmed   or 

separated,    and    the   skimmed  milk    treated    with    rennet. 

After  removing  the  ourd,  the  oream  whiob  wot    eparated 

is   remixed    with    the    whey,    an   additional   quantity    of 

lactose,    or    whey,    being    added    if    i (as   seen 

from  an  analysis  of  the  milk),  and  the  mixture  is  incor- 
porated with  the  quantity  of  full  milk  set  aside  in  the 
first  place.  The  preparation  may  be  dried  to  a  powder 
by   means  of  any   suitable   process. — W.  P.  S. 

Mull    jin  parations ;     Process    of    manufacturing    . 

S.  Felix,   Dresden.  Germany.      Kng.  Pat.  2."i>>4.  Feb.  2, 
1900. 

See  Fr.  Pat.  362,773  of  1906  ;  this  J„  1906,  774.— T.F.B. 

Coffee  ;    Preparation  or  treatment  of .     J.   F.   Meyer. 

Lesum,  Germany.     Eng.  Pat.  0373,  .March  16,  1906. 

See  Fr.  Pat.  364.389  of  1906  ;   following  these.— T.F.B. 

Butter  ;    Process  for  the   manufacture   of  artificial  . 

D.  Miiller,  Cracow,  Austria.      Eng.  Pat.  12,916,  June  2, 
1906. 

A  oi-antity  of  neutral  fat,  such  as  cocoanut  oil,  margarine, 
&C,  is  heated  with  whey  obtained  in  the  manufacture  of 
cheese.  The  heating  at  a  temperature  of  from  40°  to 
60°  C.  is  continued  until  the  surface  of  the  fat  has  become 
covered  with  a  tiaky  or  curdy  layer  ;  the  aqueous  portion 
is  then  run  off.  and  the  fat  worked  up  in  the  usual  manner. 
During,  or  after,  the  heating  process,  the  fat  may  receive 
the  addition  of  milk,  cream,  and  colouring  matters. 

— W.  P.  s. 

United  States  Patents. 

Middlings  [of  flour]  ;     Process  of   utilising  the   nutritive 

properties  of  .     S.    B.    Apostoloff,   London.     U.S. 

Pat,  826,824,  July  24,  1906. 
The  process  consists  in  dissolving  out  the  soluble  portion 
of  "  middlings  "  by  means  of  water,  adding  yeast  to  the 
solution,  stirring  during  the  resulting  fermentation,  and 
then  straining  the  mixture.  The  strained  liquid  is  added 
to  flour  in  a  kneading  apparatus  for  the  purpose  of  making 
dough  for  the  manufacture  of  bread. — W.  P.  S. 

MUk;  Process  of  elect rolytically  treating .    [Separation 

of  protcids.]  C.  T.  Willson,  Amenia,  X.Y.,  Assignor 
to  W.  H.  Sheffield,  Hobart,  N.Y.,  and  L.  C.  Raegener, 
New  York.  U.S.  Pat.  829,308,  Aug.  21,  1906. 
Skimmed  milk  is  continuously  passed  through  an  electro- 
lytic tank,  and.  during  its  passage  through  the  latter,  is 
subjected  to  the  action  of  a  direct  current  of  electricity. 
The  separated  curd  resulting  from  this  treatment  rises  to 
the  surface  of  the  liquid,  and  is  removed. — \\    P.  S. 

Food  products  ;    Method  of  manufacturing  .     A.  I 

da  Silva  Braga,  Sao  Paulo,  Brazil.     U.S.  Pats.  829,253 
and  829,254,  Aug.  21,  1906. 

See  Eng.  Pats.  7896  and  7895  of  1904  ;    this  J.,  1904, 

724  and  619.— T.  F.  B. 

French  Patents. 

Coffee  free  from   caffeine  ;    Preparation  of  .     J.    F. 

Meyer.     Fr.  Pat.  364,389.  March  19,   1906. 

Coffee  beans  are  first  subjected  in  a  closed  vessel  to  the 
action  of  drv  steam  at  a  pressure  of  1-5  to  2  atmospheres. 
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This  treatment  causes  the  beans  to  swell,  and  loosens 
the  tissue.  Ammonia,  sulphur  dioxide,  or  hydrochloric 
acid  gas  is  then  introduced  into  the  vessel,  and  the 
liberated  caffeine  extracted  by  means  of  suitable  solvents 
such  as  benzene  or,  preferably,  a  mixture  of  benzene  and 
alcohol.  The  beans  are  boiled  in  the  solvent,  and.  after 
the  removal  of  the  latter,  are  further  subjected  to  the  action 
of  dry  steam,  preferably  in  a  rotating  drum. — W.  P.  S. 

MUk    potcder ;     Process    of    making    .     L.    Dupont, 

H.  Passega,  and  J.  Lehmann.  Fr.  Pat.  364.565,  March 
26,  1906.  Under  Int.  Conv..  April  4,  1905. 
Milk  is  heated  nearly  to  boiling,  and  then  poured  into 
a  receptacle  which  delivers  it  on  to  a  horizontal,  circular, 
revolving  plate.  This  plate  is  hollow,  and  its  interior  is 
supplied  with  steam  under  pressure  through  the  hollow 
central  shaft  on  which  it  is  fixed.  The  dried  film  of 
milk  is  removed  from  the  plate  by  means  of  a  screw 
conveyor  and  a  scraper,  the  former  also  serving  the 
purpose  of  conveying  the  dried  milk  to  a  receiver  placed 
at  the  circumference  of  the  plate. — W.  P.  S. 

German  Patent. 

Ligneous  substances,  such  as  straw,  wood,  and  the  like  ; 

Process  for  working  up  for  the  preparation  of  a 

cattle-food.  F.  Lehmann.  Ger.  Pat.  169,880,  March  26, 
1905. 
Straw,  wood,  or  the  like  is  converted  into  a  cattle-food 
by  heating  it  under  pressure  with  ammonia,  expelling  the 
ammonia  by  steam,  and  treating  the  residue  with  quick- 
lime. The  ammonia  is  recovered  for  use  again  in  the 
process. — A.  S. 

{B.)~ SANITATION  ;    WATER  PURIFICATION. 

English  Patents. 

Water,  sewage,  and  other  liquids  ;    Machines  for  the  filtra- 
tion of .     A.  J.  Bell  and  P.  A.  G.  Bell,  Manchester. 

Eng.  Pat.  22,645,  Nov.  6,  1905. 
To  prevent  clogging  of  the  filtering  material  between 
the  hollow  shaft  and  the  faces  of  the  footstep- bearing 
of  the  apparatus  described  in  Eng.  Pat.  2384  of  1897  (this 
J.,  1898,  178),  the  patentees  now  dispense  with  the  ball  or 
roller  bearings,  and  provide  a  bearing  for  the  hollow 
shaft  by  forming  a  conical  support  at  the  top  of  the  outlet 
pipe,  a  case-hardened  steel  block  being  inserted  therein  on 
which  to  rest  the  hollow  shaft  which  carries  the  radial 
arms.  The  base  of  the  shaft  is  fitted  with  a  curved  or 
conical  block  having  a  small  recess  in  which  the  cone  of 
the  outlet  pipe  rests.  The  shaft  is  prevented  from  moving 
sideways  by  means  of  set  screws  passing  through  lugs  or 
projections  around  the  conical  support. — W.  P.  S. 

Clarification   of  fluids   [Water]  ;   Apparatus  for  the   me- 
chanical   .     W.  Rottmann,  A.  Miller,  and  P.  Filler, 

Berlin,  Germany.     Eng.  Pat.  7878,  April  2,  1906. 


The  apparatus  is  shown  in  a  diagrammatic  section  in  the 
figure,  and  consists  of  an  outer  cylindrical  vessel,  1,  and  an 
inner  eccentrically  arranged  cylinder,  2,  with  or  without 
one  or  more  intermediate  vessels,  4.  and  a  dividing  wall, 


3.  The  water  to  be  clarified  either  in  its  natural  condition 
or  after  suitable  treatment  with  chemicals  and  by  heat 
enters  at  11,  and  flows  round  the  space  between  1  and  4 
in  a  "  bow  "  as  shown  by  the  arrows.  It  then  enten 
the  space  between  4  and  2.  through  the  opening.  6,  again 
flows  round,  and  enters  the  inner  cylinder,  2.  through  th< 
opening.  7.  It  is  finally  drawn  off  through  the  filter.  5 
which  is  attached  to  one  side  of  the  vessel.  The  depositee 
solids  are  removed  from  time  to  time  through  the  openings. 
8,  9,  and  10,  which  are  provided  with  suitable  flap  doors. 
The  apparatus  can  be  cleaned  bv  reversing  the  flow. 

— W.  H.  C. 


— .     G-  J.  Lambert,  Lille, 
April   30,    1906.     Undei 


Water  ;  Process  for  purifying  - 
France.  Eng.  Pat.  10,080. 
Int.  Conv.,  May  3,  1905. 

See  Fr.  Pat.  361,435  of  1905  ;  this  J.,  1906,  862.— T.F.B. 

Water  purifying  apparatus.  E.  Declercq,  Lille.  France. 
Eng.  Pat.  10,206,  Mav  1,  1906.  Under  Int.  Conv., 
May  13,  1905. 

The  water  enters  an  upper  reservoir  through  a  ball-tap, 
and  then  flows  through  a  pipe  on  to  a  water-wheel  mounted 
in  a  lower  reservoir.  This  wheel  also  carries  two  series 
of  lifting  buckets,  one  set  of  which  delivers  definite 
quantities  of  the  water  from,  the  lower  reservoir  into 
a  reaction  tank,  whilst  the  other  series  lifts  the  water, 
and  conducts  it  to  a  lime-saturator.  The  level  of  the 
water  in  the  lower  reservoir  is  maintained  at  a  constant 
level,  by  means  of  a  ball-tap  fixed  on  a  pipe  connecting 
the  two  reservoirs,  which  pipe  is  capable  of  passing  more 
water  than  can  enter  the  upper  reservoir  through  the 
first  ball-tap  ;  an  overflow  pipe  is  also  provided.  The 
shaft  of  the  water-wheel  is  prolonged  on  one  side  in  order 
that  it  may  actuate  the  stirring  device  of  the  lime- 
saturator,  and  on  the  other  side  so  that  it  may  operate  a 
chain  of  buckets  arranged  in  a  tank  containing  sodium 
hydroxide  solution.  These  buckets  raise  definite  volumes 
of  the  solution,  and  deliver  it  into  a  conduit  leading  to 
the  reaction  tank.  An  automatic  brake  may  also  be 
fixed  on  the  water-wheel. — -W.  P.  S. 

United  States  Patents. 

Liquids  ;     [Electrolytic]     Apparatus     for     treating . 

[  Water  purification].  L.  Dion,  Assignor  to  the  Americus 
Electro-Hermatic  Co.,  New  York.  U.S.  Pat.  820.4S2, 
May  15,  1906. 
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liquid  to  bo  treated  is  supplied  through  the  pipi 
mid   passes   between   i  In-  uroup   "I    |i< >-.it i vt-   and    m 
electrodes.  It.  the  latter  being  made  in  tho  form  o(  corru- 

I  plates,  the  negative  plates  being  placed  alternately, 
Hid  nesting  with  the  positive  so  :i<  to  form  a  -in 
passage-way  between  them.  The  purified  liquid  passes 
■way  by  tne  pipe,  I',  being  filtered  during  its  passage 
through  the  apparatus  by  the  filter,  A*,  which  is  cleansed 
by  the  reciprocating  brush,  A6.  Any  gas  liberated  passes 
Ml  through  K.  which  is  provided  with  a  discharge  pipe, 
/>,  and  ■  pressure-valve,  /.  The  particles  of  metal  or 
r  substance  liberated  from  the  water,  fall  by  gravity, 

ire  deflected  by  the  projection,  <i2,  so  that  tnej  are 
ributed  over  a  second  similar  series  of  electrodos,  Bl. 
particles  are  further  acted  upon  by  the  electric  current. 
in. I  ire  caused  to  aggregate  into  masses  of  larger  magni- 
tude, being  finally  removed  through  the  discharge  pipe,  L. 
If  tie'  latter  is  choked,  tho  material  may  be  forced  out  by 
opening  the  hand  hole.  \l,  and  introducing  a  suitable 
implement.  —  B.  X. 

'.»   and    other    substances;     [Electrolytic]    Apparatus 

for  separating from  liquids.     L.   Dion,  Assignor 

he    Americus    Electro-Hermatic   Co.,    New    York. 
D.S.  Pat,  B20.483,  May  15,  HI06. 

The  apparatus  is  a  modification  of  the  one  described  in  the 
previous  abstract  (see  U.S.  Pat.  S20.4S2.  above).  D 
and  Dl  are  tho  upper  and  lower  sets  of  electrodes,  the  liquid 
being  introduced  through  B.  and  the  purified  liquid 
discharged  through  II.  The  liquid,  passing  from  the 
electrodes,  |).  flows  upward  and  around  a  number  of 
horizontally-disposed  filter-cages.  F,  arranged  in  vertical 
reus,  with  filtering  material  applied  to  their  surfaces. 
Each  cage  is  provided  with  a  cylindrical  brush,  I.  which  is 


oscillated  by  a  pin  and  slot  arrangement  connecting  the 
brash  with  a  rod,  I1,  the  latter  receiving  an  up  and  down 
motion  by  the  cam.  l.  —  li.  X. 

Water;     Apparatus  for   purifying .      L.    Sheuerman 

and  J.  F.  Hand,  Des  Moines,  Iowa.  M.  N.  Baker, 
administrator  of  said  J.  F.  Hand.  U.S.  Pat.  827,399, 
July  31.  1906. 

The  water  to  be  purified  is  delivered  alternately  by  means 
of  an  oscillating  receiver  into  two  tanks,  above  which  is 
placed   a   reagent   tank.     A    pair   of   oppositely   inclined 


■  is  lea. i  from  the  reagent  tank  to  the  watei   • 

to  the  top  ol  teris  pivoti 

1 1 nt 1 1  v  of  the  reagent   to  the  gutter.     The  bu 

used  ami  lowered  bj  thi  tnovi  menta  ol  the  o 
receiver.     Means    ire  proi  ided  fdi    tgitating  thi 
of  the  re  igent  I  ink,  and  it  the  botto  n 

i-  '"  outlet  |u, loaed  bj  a  ralvi  ivei 

— W, 

H  ''     i       Ipparatus   /<.r    purifying   and   softening   . 

3    I.    Sheuerman  and  .1.   p.   Band,   D>     Moim   .  Iowa. 

M.  X.  Baker,  administrate]  Hand  deceased. 

0.8.  Pat.  827,400,  duly  31,  1906. 

apparatus  consists  of  a   vertical  cylinder  having  a 
conical  bottom,  and  divided  into  tin  itments  by 

means  of  two  vertical  partitions.     <  >ne  of  theso  partu 
extends  from  the  top  of  the  cylinder  to  a  point  near  its 
bottom,  and  the  second  reaches  from  the  lop  to  the  bottom. 

A  filter      'in d  of  a  number  of  plates  is  lix.-d  at  the  top 

of  the  cylinder  between  the  outer  wall  of  tho  latter  and 
the  second  partition,  and  a  pipe,  passing  through  the  filter, 
pierces  the  top  of  the  partition,  whilst  the  lower  end  of  the 
pipe  reaches  nearly  to  the  bottom  of  the  cylinder.— W.  P.  S. 

'I  iter:    Process  of  impurities  from  .      B. 

Kniffler,  Assignor  to  the  Vera  Chemical  Co.,  Milwaukee. 

Wis.     U.S.  Pat.  828,938,  Aug.  21,  1906. 
As-  emulsion  of  saponified  rosin  is  thoroughly  mixed  with 
the  water,  and  a  quantity  of  alum  is  afterwards  added. 
The  precipitate  formed  is  said  to  carry  down  the  suspended 
particles  of  solid  matter  in  the  water.— W.  P.  S. 

French  Patent. 

Waste  waters  [sewage,  <t-c]  :    Process  and  apparatus  for 

separating  the  solid  matter  contained  in  .     Ges.   f. 

Ahwiisserklarung.     Fr.   Pat.  364,362,  March  5,   1906. 

See  Eng.  Pat.  5908  of  1906  ;   this  J.,  1906,  711.— T.  F.  B. 

[O. )— DISINFECTANTS. 

French  Patent. 

Disinfection  by  means  of  a  new  gaseous  mixture  ;  Process 
and  apparatus  for ,  and  for  the  destruction  of  para- 
sites and  vermin.  G.  Gauthier.  Fr.  Pat.  364.086, 
Jan.  23.  1906. 

\  mixture  of  powdered  sulphur,  potassium  nitrate,  wood 
charcoal,  sodium  phenolate,  trioxymethylene,  and  formal- 
dehyde solution  is  heated  in  a  metal  chamber.  The  gas 
produced  is  forced  by  means  of  a  pump  through  a  cooling 
vessel  and  a  filter,  and  is  discharged  into  the  room  to  be 
disinfected,  &c.  Pipes  are  provided  by  means  of  which 
the  gas  may  be  pumped  back  again  from  the  room  to  the 
heating  chamber,  and  maintained  in  continuous  circulation 
until  the  charge  of  materials  in  the  chamber  is  exhausted. 

— W.  P.  S. 
German  Patent. 

Weeds  in   corn-fields  ,-    Process  for  destroying  .     F. 

Guichard.  Ger.  Pat.  167.. 529,  Feb.  11,  1903. 
For  destroying  weeds  in  corn-fields,  the  patentee  claims 
tho  use  of  ferrous  sulphate,  which  is  converted  into  an 
extremely  light  powder  containing  about  one  molecule 
of  water  of  crystallisation  by  carefully  heating  it  in  a 
current  of  air.  By  means  of  a  spraying  apparatus,  50 
kilos,  of  this  powder  can  be  distributed  over  1  hectare  of 
land.— A.  S. 


XIX— PAPER,   PASTEBOARD,  &c. 

(Continued  from  page  865.) 

Paper  ;  Determination  of  the  hardness  of  the  sizing  of . 

L.    Kollmann.     Centr.  oest.-une.    Papierind. ;    Papier- 
Zeit.  1906,  31.  2714. 

For  the  determination  of  the  hardness  of  the  sizing  of 
paper,  the  author  recommends  two  solutions  :  (a)  a  1  per 
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cent,  solution  of  caustic  soda,  and  (6)  a  solution  of  OS 
grm.  of  phenolphthalein  in  10  c.c.  of  alcohol,  1  c.c.  of  this 
being  then  diluted  to  40  c.c.  by  water.  A  square  piece  of 
the  paper  is  pinned  across  a  wooden  frame,  and  a  drop  of 
the  diluted  phenolphthalein  solution  is  placed  upon  it  by 
means  of  a  glass  rod.  The  frame  is  then  turned  over,  and 
a  drop  of  the  caustic  soda  solution  is  placed  on  the  other 
side  of  the  paper,  exactly  over  the  phenolphthalein.  At 
the  instant  of  dropping'  the  caustic  soda  on  the  paper, 
a  stop-watch  is  started,  and  the  frame  is  then  again  re- 
versed. When  the  red  coloration  first  appears,  the  watch 
is  stopped,  and  the  number  of  seconds  which  have  elapsed 
gives  the  absolute  resistance  of  the  size.  The  relative 
resistance  is  calculated  by  dividing  the  absolute  value 
bv  the  weight  of  the  paper  in  grnis.  per  sq.  metre.  Papers 
with  an  absolute  resistance  below  20  are  soft-sized  and 
unsuitable  for  writing  ;  good  writing  papers  should  show 
an  absolute  resistance  of  30 — 40  seconds. — J.  F.  B. 

Wood  pulp  ;    Reagent  for  detecting  mechanical  .     A. 

Berge.     XXIII,  page  912. 

English  Patents. 

Papers  [Mordanted]  for  typewriting,  copying,  <bc.  J. 
Hawke,  Xew  Barnet.  Eng.  Pat.  16,623,  Aug.  16,  1905. 
In  order  to  make  the  press-copies  of  typewriting  and  other 
fugitive  inks  more  permanent,  the  paper  is  impregnated 
with  a  salt  of  tin,  such  as  stannous  chloride,  in  the  propor- 
tion of  1 — 1-5  parts  of  tin  salt  to  1000  parts  of  paper,  in 
the  course  of  manufacture. — J.  F.  B. 

Paper-making  machines  [Control  of  drying].  G.  Harrison, 
London.  From  L.  P.  Strickland,  Brooklyn,  U.S.A. 
Eng.  Pat.  17,249,  Aug.  25,  1905. 
This  invention  relates  to  a  mechanism  which  is  adjusted 
on  the  last  drying  cylinder  of  the  paper  machine,  in  order 
to  regulate  the  dryness  of  the  web  of  paper.  The  attach- 
ment consists  of  a  tension  roller,  which  is  connected  with 
a  reversible  transmission  mechanism  by  means  of  a  rock- 
shaft,  levers,  pendulum  and  spur-wheels.  When  the  web 
is  passing  away  at  the  correct  degree  of  dryness,  the  tension 
roller  is  adjusted  so  that  the  pendulum  carrying  the 
spur-wheels  is  out  of  gear.  When  the  web  becomes  either 
too  damp  or  too  dry,  the  pressure  on  the  tension  roller  is 
either  relaxed  or  increased,  and  the  pendulum  swings 
either  to  the  right  or  left,  throwing  the  spur-wheels  into 
gear  with  a  mechanism  which  supplies  either  more  or  less 
steam  to  the  drying  cylinders. — J.  F.  B. 

[Cardboard,     <fcr.]     Substances ;     Rendering    non- 
conductive,   waterproof,    and   acid-proof.     H.  D.  Haigh, 
P.  Wheeler,  and  W.  Applevard,  all  of  Sheffield.     Eng. 
Pat.   1804.  Jan.  24,   1906." 
Cardboard,  paper,  or  other  suitable  porous  material,  or 
articles  made  therefrom,  are  treated  in  a  closed  vessel, 
under  the  exhaust   action   of  an   air-pump,   with   a   hot 
solution  of  3  parts  of  asphaltum  or  bitumen  and  1  part  of 
resin.-^J.  F.  B. 

Parchment   paper  ;     Manufacture   of .     G.    Sachsen- 

roder.    Barmen- Unterbarmen,    Germanv.       Eng.    Pat. 
6123,  March  13,  1906.     Under  Int.  Conv..  June  5,  1905. 

See  Ft.  Pat.  362,463  of  1906  ;  this  J.,  1906,  712.— T.  F.  B. 

United  States  Patent. 

Paper  ;     Grease-    and    moisture-proof    .     A.    Wein- 

gaertner,  Assignor  to  the  Xational  Biscuit  Co.,  Chicago, 
111.     U.S.  Pat.  828,004,  Aug.  7,  1906. 

The  paper  is  prepared  by  soaking  it  in  a  solution  containing 
casein,  sulphurous  acid,  ammonia,  and  a  fluoride  or  free 
hydrofluoric  acid.  The  impregnated  paper  is  then  coated 
on  one  side  with  a  film  of  paraffin. — W.  P.  S. 

French  Patents. 

Wax  substitute  to  be  used  in  the  production  of  coloured 

papers;  Manufacture  of .     F.  M.  Winter.     Fr.  Pat. 

364,069,  March  13,  1906.     XII,  page  894. 


Celluloid,    horn,    <kc.  ;     Decoration   of   with  metallic 

deposits    of   gold,    silver,   ti-c.     L.  Schwob   and   G.   H. 
Dilette.     Fr.  Pat.  364.559..  March  24.  1906. 

Articles  of  celluloid  or  horn  are  coated  with  a  deposit  of 
silver  by  a  special  method  (Fr.  Pat.  359,001  ;  this  J.,  1906, 
323).  then  the  space  on  which  the  design  is  to  appear  is 
covered  with  a  protective  varnish,  and  the  excess  of 
silver  is  removed  by  means  of  an  acid.  The  varnish  is 
nowremoved  by  a  solvent,  and  the  details  of  thedesignare 
executed  in  repousse  work.  The  portions  of  the  design 
which  are  not  to  be  gilded  are  again  covered  with  varnish, 
and  gold  is  deposited  electrolytically  on  the  exposed 
surfaces  of  silver,  and  the  varnish  is  again  removed.  If  a 
portion  of  the  silver  is  to  be  "  oxidised,"  the  remainder  is 
covered  with  varnish,  and  the  articles  are  immersed  in  a 
bath    of    ammonium    sulphide. — J.  F.  B. 

Celluloid;     Manufacture    of    materials    resembling   . 

C.  Claessen.     Fr.  Pat.  364,604,  March  26,  1906. 

In  the  manufacture  of  substances  resembling  celluloid, 
either  the  whole  or  a  part  of  the  camphor  usually  employed 
is  replaced  by  compounds  belonging  to  the  group  of  terra- 
substituted  ureas,  in  which  all  the  hydrogen  atoms  of  the 
amino  groups  are  replaced  by  organic  radicals. — J.  F  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

(Continued  from  page  867.) 

Ergot  alkaloids.  G.  Barger  and  F.  H.  Carr.  British 
Association  (Section  B),  York,  1906.  Chem.  Xews, 
1906,  94,  89. 

As  a  result  of  analyses  and  molecular  weight  determina- 
tions, the  authors  give  C28HJ2O4X4  as  the  formula  for  the 
crystalline  ergotinine.  Xo  crystalline  derivatives  could 
be  obtained.  It  contains  no  phenolic  or  methoxy- 
groups.  From  the  mother-liquors  an  amorphous  alkaloid 
was  obtained  in  a  state  of  purity,  for  which  the  authors 
suggest  the  name  ergotozine.  It  forms  crystalline  salts  with 
oxalic,  tartaric,  and  phosphoric  acids,  and  probably  con- 
tains a  phenolic  hydroxyl.  The  analytical  data  point  to  a 
formula  differing  but  slightly  from  that  of  ergotinine. 
Ergotoxine  produces,  in  doses  of  a  few  mgrms.,  all  the 
typical  effects  of  ergot.  It  is  probable  that  ergotoxine 
is  the  one  essential  active  principle,  whilst  pure  crystalline 
ergotinine  is  physiologically  almost  inactive. — F.  Shdn.  ' 

Columbo    root ;     Alkaloids   of   .     E.    Giinzel.     Arch. 

Pharm.,  1906,  244,  257—269. 

The  Columbo  root  (Jateorrhiza  palmata)  was  ground  and 
extracted  with  alcohol.  The  alcoholic  extract  was  taken 
up  with  water,  and  shaken  out  with  ether,  to  remove  the 
columbin.  The  aqueous  portion  was  treated  with  potas- 
sium iodide.  The  precipitate  was  boiled  with  alcohol, 
leaving  behind  the  iodide  of  a  base,  columbamine.  From 
the  alcohol  there  was  obtained  the  iodide  of  another  base, 
melting  at  210°  C,  and  designated  as  alkaloid  "  B." 
From  alcohol,  columbamine  iodide  can  be  crystallised  in 
orange-coloured  needles,  with  a  bitter  taste  and  strong 
tinctorial  properties.  The  iodide  melts  at  224°  C.  It 
contains  apparently  four  methoxyl  groups.  If  the  iodide 
be  digested  with  silver  chloride,  columbamine  chloride  is 
obtained,  which  crystallises  from  water  in  two  forms. 
viz.,  dark  brown  columns,  containing  4  mols.  of  water, 
and  melting  at  184=  C.  and  yellow  needles,  melting  at  194°  C. 
Analyses  of  air-dried  and  anhydrous  specimens  of  the 
chloride  point  to  C2IH22X05C1  as  the  formula.  An  acid 
sulphate  was  obtained  by  treating  columbamine  iodide 
with  silver  sulphate.  This  crystallises  from  alcohol  in 
yellow  tablets,  melting  at  220°— 222°  C.  On  treating  an 
ammoniacal  solution  of  the  iodide  with  ammonium  sul- 
phide, a  pentasulphide  was  formed,  melting  at  139°  C 
The  iodide  when  reduced  with  zinc  and  sulphuric  acid 
yields  tetrahydrocolumbaniine.  C21H2sX05.  This 
crystallises  from  methyl  alcohol  in  white  transparent 
leaflets,  melting  at  142°  C.  The  base  contains  four 
methoxyl    groups    and   a   free    phenolic    hydroxyl-     The 


pt.  29.  1908.)      Cl.    XX— FINK   (  HKMlru.s.    ALKALOIDS,  ESSENTIAL  OILS,  ft  EXTRACTS. 


907 


■U  nl<  melts  al  201°  C,  and  the  platinum  Ball  a1  228  C. 

Mambamine  acid  sulphate  was  reduced  electrolytically. 

,  Oadamer,  this  J.,  1902,  1294  !  -F.  Shdn. 


Eiihulrini-     and     pseudotphedrine. 

l'harni..    L906,    244.   241- 


H.     Emde, 
356. 


Arrli. 


his  i>f  crystallographie  measurements  and  •  I.  i .-r- 
mtnations  of  the  optical  rotation,  the  author  proves  the 
Identity  of  natural  pseudoephedrine  and  that  prepared 
from  ephedrine.  Epnedrine  and  pseudoephedrine  when 
treated  with  methyl  iodide  give  methyl  derivatives 
wlu.h  are  not  identical.  On  prolonged  boiling,  methyl- 
pnndoephedrine  methyl  hydroxide  decomposes  into 
trimcthylamine  and  an  alcohol,  C9H9OH,  boiling  at 
197  199°  C,  and  isomeric  with  cinnamic  alcohol.  A 
similar  alcohol  can  be  obtained  from  ephedrine.  Methyl- 
nhedrine  methyl  iodide  treated  with  moist  silver  oxide 
M,ld-  methylephedrine.  The  gold  salt.  t'10Hu .( 'II  ,i 
oN  HCl,AuCl3,    melted   at    1-26°    C,    and    the    platinum 

louble  salt.  (B.HClfePtCl,,  decomposed  at   198    C      The   j 
Jcohol    obtained    by    the    decomposition     of     diuiethyl- 

phedrine  hydroxide  boils  at  '214  C,  and  a]. pears  to  be  | 
ideiiticalwitha-phenylaUylalcohol,CgH6  CH(OH).CH:CHj. 
The  author  considers  that  the  difference  between 
ephedrine  and  pseudoephedrine  is  due  to  the  hydroxy] 
grouping  being  attached  to  different  carbon  atoms.  The 
following  formula  is  suggested  for  ephedrine :  C6H6. 
CH(l>H).CHi.\"H.CH3).t'H3.      (See    tins   J„    l'.IOi'.,    tintij 

— F.  Shdn. 

Essential  oil  ;    Formation  and  distribution  of in  a 

perennial  plant.  Roure- Bertram!,  tils.  Wiss.  u.  ind. 
Ber.  von  Roure- Bertrand,  fils.  1906,  3,  [2],  5—19. 
Chem.  Centr.,  1906,  2,  533. 
The  formation  and  distribution  of  the  essential  oil  in  the 
wormwood  (absinthe)  plant.  Artemesia  absinthium,  was 
investigated,  the  plants  being  examined  at  four  different 
stages:  (1)  in  the  first  year,  a  considerable  time  before 
flowering  ;  (2)  at  the  beginning  of  flowering  ;  (3)  towards 
the  end  of  flowering  ;  and  (4)  at  the  end  of  the  flowering 
period.  The  results  are  set  out  in  tabular  form.  They 
show  that  up  to  the  beginning  of  the  flowering  period, 
there  is  a  vigorous  formation  of  essential  oil,  but  immedi- 
ately the  flowers  have  fulfilled  their  function,  a  considerable 
quantity  of  oil  is  found  to  have  disappeared,  being  con- 
sumed in  the  process  of  fertilisation.  There  is  thus  a 
loss  of  essential  oil  if  the  crop  be  gathered  only  after  the 
fertilisation  of  the  flowers.  Towards  the  end  of  the  period 
of  growth  of  the  plant,  the  quantity  of  oil  increases  again 
to  some  extent,  but  this  is  due  to  the  formation  of  young 
shoots,  and  does  not  affect  the  loss  of  essential  oil  men- 
tioned. In  young  wormwood  shrubs  the  roots,  as  a  rule, 
contain  no  essential  oil,  and  the  stems  only  very  little, 
the  main  quantity  being  contained  in  the  leaves.  Later, 
at  the  beginning  of  the  flowering  period,  the  oil  makes  its 
appearance  in  the  root,  wherein  its  quantity  then  increases 
up  to  the  end.  the  loss  of  oil  during  the  fertilisation  of 
the  flowers  being  borne  bv  the  stems,  leaves,  and   flowers. 

—A.  S. 

Terpenic     compounds ;      Gradual     distribution     of     

beticeen  the  different  organs  of  a  perennial  plant.  Roure- 
Bertrand,  fils.  Wiss.  u.  ind.  Ber.  von  Roure-Bert- 
rand.  fils,  1906,  3,  [2],  19—35.  Chem.  Centr.,  1906, 
2,  534. 

Examination  of  the  essential  oil  from  different  organs 
of  the  wormwood  shrub  at  different  periods  of  growth 
(see  preceding  abstract)  gave  the  following  results: — - 
Essential  oil  is  found  in  the  plant  a  long  time  before  the 
appearance  of  the  first  flowers  ;  this  oil  contains  only  traces 
of  thujone,  and  the  oil  from  the  stems  is  less  soluble  than 
that  from  the  leaves.  The  oil  contained  in  the  first 
blossoms  immediately  after  their  appearance  is  less 
soluble  than  the  oil  from  the  leaves,  but  this  relation  does 
not  hold  at  a  later  period.  The  essential  oil  from  the 
roots  contains  the  largest  proportion  of  esters,  after 
which  follow,  in  the  order  given,  the  oil  from  the  stems. 
from  the  blossoms,  and  from  the  leaves.  No  considerable 
differences  with  respect  to  the  content  of  free  thujol  were 
observed.     Thujone,    which    is    less    soluble,    is    present 


most  abundantly  in  the  oil  from  the  loaves,  whilst 
the  oil  from  the  stems  contains  only  traces  of  it. 
With  the  approach  of  the  flowering  period,  the  I 
accumulate,  chiefly  in  the  roots,  ulnlsi  simultaneously, 
a  considerable  quantity  of  ihujuno  makes  its  appear- 
ance. At  this  stage,  the  total  increase  in  weight  ol  the 
.  <entialoil  is  greater  than  that  of  the  thujol.  The  consump- 
tion of  essential  oil  during  the  fertilisation  of  the  blossoms 
proceeds  in  the  flowers  themselves.  Although  the  con- 
Bumption    of    terpenic    compounds    during    this    stage    is 

chiefly  at  the  expense  of  fcne  thujol,  the  weight  of  this 
easily  soluble  constituent  in  the  blossoms  increases, 
notwithstanding  a  slight  decrease  in  the  total  quantity 
of  oil.  It  is  probable  that  a  relatively  easily  soluble 
mixture  of  terpenic  compounds  migrates  from  the  leaves 
to  the  blossoms,  where  certain  of  the  compounds  are  con- 
sumed so  rapidly  during  the  fertilisation  period,  that  a 
loss  of  essential  oil  takes  place,  notwithstanding  the 
inflow  from  the  leaves.  After  the  completion  of  the  fertili- 
sation period,  fresh  quantities  of  oil  are  formed  in  the 
young  shoots,  whilst  the  quantity  of  oil  in  the  blossoms 
continually  decreases. — A.  S. 


Essential  oils  ;    Contribution  to  the  study  of .     Roure- 

Bertrand.  tils.  Wiss.  u.  ind.  Ber.  von  Roure- Bertrand, 
fils,  1906,  3  [2],  35—40.  Chem.  Centr.,  1906,  2,  534— 
535. 

Wormwood  (Absinthe)  oil. — Three  specimens  of  oil 
were  examined,  two,  distilled  respectively  in  1900  (I.) 
and  1905  (II.),  from  wild  wormwood  (from  the  mountains 
near  Caussols.  Maritime  Alps),  and  one  (III.)  from  a 
plant  cultivated  at  Grasse.  The  figures  given  in  the 
following  table  relate  to  the  oil  separated  directly  from  the 
aqueous  distillate:  — 


i. 

II. 

III. 

Per  cent. 

Per  cent. 

Per  cent. 

9-0 

7-0 

71-9 

8-4 

5-5 

4-3 

76-3 

3-0 

35-6 

Combined  alcohol     

27-9 
12-3 

7-8 

These  oils  thus  contain  relatively  less  thujone  but  much 
more  thujol  than  those  obtained  from  America  and  from 
the  neighbourhood  of  Paris. 

Verbena  oil. — The  oil  from  plants  of  Verbena  triphylla 
L.,  cultivated  at  Grasse,  was  examined.  The  esters  and 
alcohols  were  determined  in  a  sample  of  the  oil  which  had 
been  freed  from  citral  by  shaking  with  a  dilute  solution  of 
sodium  sulphite  and  sodium  bicarbonate.  The  following 
results  were  obtained.  I.  representing  the  oil  from  the 
leaves,  and  II.,  that  from  the  blossoms:  — 


I. 

II. 

Decanted 
oil. 

Extracted  1 
oil. 

Total 
Oil. 

Total 
oU. 

Yield,   per  cent,  of 

the  fresh  plant  . . 

[<,]„    

—18*  20' 
3-4 

2"7 

13-6 

32-5 

—3*  Iff 
3-8 

2-8 

24-2 
43-2 

0-195 
—14*  16' 
3-5 

2-8 

18-5 
35-4 

0-132 
—8"  24' 

Ester?,  per  cent.    . . 
Combined     alcohol, 

per  cent 

Free     alcohol,     per 

3-2 

2-5 
13-8 

Citral.  per  cent.  . . . 

29-6 

The  roots  yielded  0-014  per  cent.,  and  the  stems  0-007  per 
cent,  of  oil  including  that  chained  by  extraction  of  the 
aqueous  distillate. 

Clary  oil. — Two  specimens  of  oil  extracted  from  the 
aqueous  distillate  obtained  from  the  clary  plant.  Salvia 
sclarea,  L.,  (from  the  neighbourhood  of  Grasse),  by  distil- 


90S 


Cl-  XX.— FINE  CHEMICALS,  ALKALOIDS.  ESSENTIAL  OILS.  &    EXTRACTS.       [Sept.  29,  1905. 


lation    with   steam,    were   examined    with    the    following 
results : — 


M.      

ta]o   alter  saponification     

Sp.  gr.  at   15°  C 

Saponification  value      

Eaters,  as  linalyl  acetate,  per  cent  . 
Saponification  value  after  acetylation 
Free  alcohols,  as  C10HlgO,  per  cent 
Total  alcohols,  per  cent 


1904. 


—25    54' 
_0«  LO' 

0-930 

123-2 

43-1 

147-7 

7-6 

41-5 


—62°  30' 

+  7*  8' 

0-906 

73-:! 

25-7 

114-7 

12-4 

32-6 


—A.  S. 

Otto  of  rose.     E.  J.  Parry.     Chem.  and  Drug.,  1 906,  69,  230. 

The  author  states  that  adulteration  of  otto  of  rose  is 
now  practised  to  a  greater  extent  than  at  any  time  since 
the  product  has  been  regularly  submitted  to  chemical 
analysts.  Otto  of  rose  distilled  in  vacuo  contains  a  large 
amount  of  phenyl-ethyl  alcohol,  and  is  also  abnormal 
in  other  respects,  and  this  has  led  to  the  sale  of  products, 
largely  adulterated  with  geraniol  and  other  substances. 
as  otto  of  rose  "  distilled  by  a  special  process."  The 
author  states  that  pure  otto  of  rose  distilled  in  the  normal 
Bulgarian  fashion,  never  has  a  specific  gravity  over  0-855  ; 
the  figure  usually  falls  between  the  limits,  0-850  and 
0-853  at  30°  C,  and  all  specimens  havinof  high  specific 
gravity,  but  not  containing  phenyl-ethyl  alcohol,  should 
be  rejected. — A  S. 


Ether  , 


Rectification   of  . 

Chim.,   1906, 


P.    Guigues. 
24,  204. 


J.    Pharm. 


Ether  containing  a  small  percentage  of  alcohol  may  be 
purified  by  distilling  with  about  0-5  per  cent,  of  colophony, 
which  retains  the  alcohol,  so  that  the  last  fractions  of  the 
distillate  maintain  a  sp.  gr.  of  0-720.  The  method  affords 
an  economical  means  of  obtaining  absolute  ether,  but  is 
only  applicable  to  a  product  containing  no  other  impurity 
than  alcohol. — J.  O.  B. 


Acetic  anhydride  ;    Stability  of  aqueous  and  alcoholic  solu- 
tions of .     A.  and  L.  Lurniexe  and  H.  Barbier.      Bull. 

Soc.  Chim.,  1906,  35,  625—629. 

The  authors  have  previously  shown  that  acetic  anhydride 
can  be  dissolved  in  water  without  hydrolysing  completely  ; 
12  parts  of  the  anhydride  dissolve  in  100  parts  of  cold 
water  on  merely  shaking.  Two  solutions  of  acetic  anhy- 
dride were  made  up,  the  strengths  being  5  and  10  per  cent, 
respectively.  At  intervals  of  10  minutes  10  c.c.  were 
withdrawn,  shaken  with  aniline,  and  the  free  acetic  acid 
titrated.  The  following  table  shows  some  of  the  results, 
the  figures  giving  the  percentage  of  acetic  anhydride 
hydrolysed. 


o  per 

cent. 

10  per  cent. 

rime. 

15°  C. 

0°   C.     1      15°   C. 

0°    C. 

9-2 

52-5 

100-0 

4-6 

35-0 

76-2 

96-9 

100-0 

11-5 

58-2 

91-7 

100-0 

9-8 

50     

100 

110       

160       

94-8 
100-0 

Two  solutions  of  acetic  anhydride  in  alcohol  were  pre- 
pared, one  equimolecular.  the  other  containing  10  per  cent, 
of  the  anhydride.  10  c.c.  were  removed  at  intervals 
of  a  day.  and  the  free  acid  titrated.  It  was  found  necessary 
to  dilute  the  solution  freely  with  water,  before  the  titration, 
to  secure  accurate  results.  At  the  end  of  30  days,  91-6 
per  cent,  of  the  acetic  anhydride  was  hydrolysed  in  the 
10  per  cent,  solution,  while  in  the  equimolecular  solution, 
95-6  per  cent,  was  hydrolysed. — F.  Shdn. 


Bismuth  salts  ;    Formation  of by  means  of  bismuth 

nitrate-mannitol    solution.     L.    Yaninc,    and    F.    Hartl 
J.  prakt.  Chem.,  1900.  74,  142—152. 

Molecular  proportions  of  crystalline  bismuth  nitrate 
and  mannitol  are  ground  together,  and  the  mass  dissolved 
in  water.  If  acetone  be  added  a  hard  crystalline  substance 
is  produced,  having  the  composition,  C6H1406,2Bi(N0j)«, 
By  a  similar  reaction,  the  compound,  C6H1406.Bi(N03)3, 
can  be  obtained  from  sorbitol  and  bismuth  nitrate.  If 
dulcitol  and  bismuth  nitrate  be  ground  together,  the 
mass  does  not  entirely  dissolve  in  water.  On  addino 
acetone,  a  basic  bismuth-dulcitol  compound  is  produced, 
C6H]406,BiO.N03.  Salts  of  bismuth  can  be  obtained  by 
mixing  together,  in  solution,  molecular  proportions  of  the 
bismuth  mannitol  compound  and  the  required  acid  or 
its  sodium  salt.  The  following  were  prepared.  Bismuth 
salicylate,  Bi(C6H4OH.COO)3,2H„0.  Bismuth  cam- 
phorate.  Bi„[C8H14(COO)2]3,C8H14(COOH)„.  Bismuth 
phthalate.  Bi[C6H4(COOH)(COO)]3.  Bismuth  citrate, 
BiC6rI50-.  Bismuth  benzoate.  Bi(C6H5COO)3.  Bismuth 
oxalate,  Bi2(C204)3,H20.  Bismuth  nitrite,BiO,N02,£H20. 
Bismuth  hvpophosphite  Bi(H2P02)3.  Bismuth  phosphite 
Bi2(HP03)3.3H20.  Bismuth  phosphate,  BiP04,3H20. 
Bismuth  borate,  BiB03.2H20.  Bismuth  ferrocyanide, 
Bi4[Fe(CN)G]3,2K4Fe(CN)6.— F.  Shdn. 

Thebaine  ;     Reactions    of .     C.    Reichard.     XXIII., 

page  912. 

English  Patents. 

Seaweed  ;     Manufacture    of    products    from .     The 

British  Algin  Co.  and  T.  Ingham.  Holywell,  Flint.  Eng. 
Pat.  25,187,  Dec.  5.  1905.^ 
Claim  is  made  for  a  method  of  preparing  soluble  double 
salts  of  alginic  acid,  sufficiently  pure  for  technical  purposes, 
by  neutralising  the  extract  from  the  seaweed,  and  adding 
a  soluble  salt  of  a  metal  {e.g.  zinc,  aluminium,  iron, 
cadmium,  copper,  &c),  the  alginate  of  which  is  insoluble, 
in  sufficient  quantity  to  precipitate  the  whole  of  the 
alginic  acid,  separating  the  insoluble  compound,  and  dis- 
solving it  in  a  solution  of  an  alkali  hydroxide  or  carbonate. 
Or,  a  solution  of  a  soluble  alginate  (e.g.  of  potassium, 
sodium,  ammonium,  or  magnesium)  may  be  treated  with 
a  soluble  salt  of  zinc,  aluminium,  &c,  and  caustic  alkali 
or  alkali  carbonate  added  to  bring  the  precipitated  mass 
into  solution. — C.  A.  M. 

Formates  ;    Process  for  the  production  of  .     Nitrit- 

fabrik  G.m.b.H.,  Copenick,  Germanv.     Eng.  Pat.  9008, 
April  14,  1906.     Under  Int.  Conv.."  April  15,  1905. 

In  order  to  facilitate  the  commencement  of  the  action 
of  carbon  monoxide  on  alkali  or  alkaline-earth  hydroxides, 
a  small  quantity  of  water  is  added,  or  of  some  substance 
which  will  generate  water  and  heat  when  added  to  the 
hydroxide  (e.g.  formic  acid).  Twelve  to  15  kilos,  of  water 
are  added  to  1000  kilos,  of  sodium  hydroxide  contained 
in  a  digester,  and  carbon  monoxide  is  introduced  into  the 
mass  either  during,  or  directly  after  the  addition  of  the 
water  ;  the  carbon  monoxide  is  preferably  heated,  but 
care  is  necessary  that  the  temperature  of  the  mass  does 
not  rise  to  the  point  at  which  sodium  formate  decomposes, 
i.e.,  it  should  not  rise  much  above  200°  C. — T.  F.  B. 

Oxyquinoline    salts  ;     Process    for    the    manufacture    of 

neutral    .     F.    F.    Fritzsche    and    L.    Ostermann, 

Hamburg,  Germany.     Eng.  Pat.  11,725,  May   19,  1906. 
Under  Int.  Conv.,  June  2,  1905. 

Neutral  salts  of  o-hydroxyquinoline  may  be  obtained  by 
mixing  solutions  of  the  quinoline  derivative  and  the  acid 
in  molecular  proportions,  and  in  presence  of  only  such 
quantity  of  the  solvent  (water,  alcohol,  or  ether)  that  the 
salt  is  precipitated  directly,  without  evaporation.  For 
example,  the  neutral  sulphate  is  prepared  by  mixing 
together  10-6  parts  of  sulphuric  acid  (65-5°  B.),  29  parts  of 
o-hydroxyquinoline  and  100  parts  of  96  per  cent,  alcohol, 
and  allowing  to  stand  until  the  salt  has  separated  out  : 
the  sulphate  thus  obtained  is  a  yellow,  crystalline  powder, 
of  m.pt.  177-5°  C.  The  phosphate  and  salts  of  organic; 
acids  are  obtained  similarly. — T.  F.  B. 
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Oamphent  ;    Manufacture  of .      Badische    Vnilin  und 

Kahr.,  I.udwigsh  afen.  Germain  In.  pal 
16,429.  July  20,  1 1100.  Cnder  Int.  Conv.,  Juh  20,  1005 
l>n  to  previous  processes  camphene  «  i  prepared 
mil;  pinertc  hydrochloride  with  m  alkali  phcnolatc 
■  Iv  dried  at  1 75  < '.  ^cci  irding  to  t  he  | 
ii  the  process  is  conducted  in  presence  of  water, 
hydrochloride,    1000    parts  ;    phenol,    U00 

idda,  230  parts  ;    I  water,  600  parts,  are  m i  \.-,  1 

ir,  and  heated  in  an  autoclave  for  five  to  Bis 
.it  .i  temperature  of  160   C.     When  the  reaction  is  finished, 
dure  is  cooled,  excess  of  caustic  sod  i  is  added,  and 
imphene   is   obtained    bj    distillation    with    Bteam 
id  of  phenol,  cresol  or  uaphthol   ina\    be   used. 

—J.  F.  B. 

United  States  Patents. 

Tannintirui    derivative  :     Bromine-substituted .  and 

ts  of  making  same.     A.  Voswinkel  and  R.  Lauch, 
rlin.      L.S.    l'.it.   s2s.9o.s.    Aug.   21.    1906. 

9)B  Eng.  Pat  23.569  of  1904  ;   this  J..  1905,  103.— T.F.B. 


Process  of  extracting  .     A.  G.   Manns 

Koch,     Assignors     to     Armour     ami    Co., 
D.S.  Pat  829,220,  Aug.  21.  1906. 


Suprarenal  in  . 
and     F.     C. 

Chicago.  III. 

Si'I'Kakenal  glands  arc  steeped  in  a  slightly  acid  aqueous 
solution  at  a  temperature  below  the  coagulating  point  o) 
albumin  ;  the  solution  is  then  heated  to  coagulate  the 
albumin.  So.,  and  the  precipitate  consisting  of  the  latter 
is  remove. 1.  The  solution  is  next  evaporated  under 
reduced  pressure  to  a  syrupy  consistence  ;  this  syrup  is 
treated  with  alcohol,  the  precipitate  formed  is  removed 
by  filtration,  and  the  filtrate  again  evaporated  under 
reduced  pressure  to  a  syrup.  The  active  principle  is 
then  precipitated  from  the  syrup  by  the  addition  of  an 
alkvl  amine,  collected  on  a  filter,  washed  with  water  and  a 
volatile  liquid,  and  dried. — W.  P.  S. 

Aminoalcohol  ;   Preparation  of .     E.  Fourneau.  Paris. 

U.S.  Pat.  829.262,  Aug.  21,  1906. 

$11  Fr.  Pat.  339.131  of  1903;    this  J.,  1905.  43.— T.F.B. 

Aminoalkyl    esters ;      Process    of    producing    .     E. 

Fourneau.  Paris.     U.S.  Pat.  829,374,  Aug.  21.   1906. 

Su  Fr.  Pat.  339.131  of  1903  ;   this  J.,  1905,  43.— T.  F.  B. 

Vanillin,  d-c.  ;    Process  of  making  .     E.   C.  Spurge, 

Niagara  Falls.  X.Y..  Assignor  to  the  Ozone  Vanillin 
Co.,  Xew  York.  U.S.  Pat  829,300,  Aug.  21.  1906. 
The  process  consists  in  adding  a  quantity  of  sodium 
•ivdrogen  sulphite  solution,  of  about  30°  B.,  to  isoeugenol, 
I  »nd  subjecting  the  mixture  to  the  action  of  ozone  or 
ionised  air. — W.  P.  S. 

French  Patents. 

'onone,    "  hydrolysed    pseudo-ionone."    and    their    homo- 

I    logues :     Preparation   of   .      Chuit    Xaef   and    Co. 

Fr.  Pat.  364.480.  Feb.  26.  1906. 

•Vhen  the  condensation  products  of  citral  with  cyanacetic 
|>r  malonic  acids  or  their  esters  or  with  primary  amines 
jire  treated  with  acids,  they  are  converted  into  the  corre- 
i  ponding  derivatives  of  cyclo-citral  and  of  *'  hydrolysed 
itral "  (see  following  abstract).  According  to  this 
nvention  these  condensation  derivatives  of  cyclo-citral 
j.nd  "  hydrolysed  citral '"  or  '"  hydrolysed  citral  "  itself 
re  caused  to  react  with  acetone  or  its  homologues  in 
>resence  of  alkalis,  whereby  ionone  and  "  hydrolysed 
"seudo-ionone  "  or  their  homologues  are  obtained. 

—J.  F.  B. 

Hydrolysed    citral";     Preparation    of    for     jxr- 

fumtry.  Chuit  Xaef  and  Co.  Fr.  Pat.  364.4s  1. 
Feb.  26,  1906. 
v  SUBSTANCE,  to  which  the  name  of  "'  hydrolysed  citral " 
'given,  is  made  by  first  preparing  the  labile  sodium  citral- 
ihydrodisulphonate  by  treating  500  parts  of  citral  with 
750  parts  of  crystallised  sodium  sulphite  and  4000  parts 


•f  water,   with  the  gradual  addition  "f  dilute  mlph 
i  id.     The    insoluble    residue    ia    then    eliminated 
the  sulphon  ited    produ  t  is  treated 
.Mi  )kt  cent,  Bulphuric  acid,  Mn>  mixtui 
temperature  of  0    C       Vfter  24   boui  .   9000 
30  per  cent,  caustic  soda  I;  rred  in,  the  oil  which 

■  ites  is  extracted  by  a  I  hen 

subjected    to    di itillal ion  "bydrol 

citral  "  doc-  not   pa  is  over  wi  im,  and  is  sul 

Ij    purified   03    Fi  distillation  Its 

density  is  0-960  a1  5  C  ;  b.  pt  1 12  1  r.  C  undea 
s  nun.  pressure,  It  oan  be  used  as  a  perfume  directly, 
or  aft.  1  version  into  other  produots,     J,  K.  R. 

/',  roxidised  compound*  ;   Manufacture  of .     Kirohhoff 

and     Xeirath.      Kr.      I'at.     364,249,      Mar.li      It.      1906 
\  11..    |..ij..   SSI 

Bornyl  ethers  <ui<l  isobornyl  ethers;    Production  "I  .. 

Badische  Anilin  und  Soda  Fabrik.  Fr.  I'at.  364,444, 
March  2a  1906.  Under  Int.  Conv.,  Nov.  2s.  190S 
and  March  s.  KIOH. 

See  Eng.  Pat.  6606  of  1906;    this  J.,  1906,  195,     T.P.B 

Gkrman  Patents. 

Pyrimidine    derivatives  :'    Process    for    preparing 

F.  Merck.  Ger.  Pat.  170,586,  May  20,  1905.  Addition 
to  Ger.  I'at.  158,591,  Sept  16,  1903. 

1  IfANvi.t  kf.v  is  condensed  with  malonic  esters,  malonyl 
halidos.  cyanoacetic  esters,  or  malonitrile,  or  th.-ir  mono- 
alkyl  derivatives,  in  presence  of  alkaline  condensing 
agents.  Since  guanylurea  can  act  in  two  tautomeric 
forms,  a  mixture  is  obtained  of  substances  of  the  three 
following  types  :  — 

NH(NrT2).CO.N-CX-CHR     NH..CO.N:C  -NH-C:X 

I  I 

HX  :  C-NH.CY  1IX  .  CY  .  CHR,. 

XH„(HX)C.X.  CX.CHR 
I  I 

OC-HN.C:  V 

where  R  is  hydrogen  or  alkvl  :  X  and  Y,  oxygen  or 
itnino-groups.  All  these  substances  can  be  completely 
converted  by  saponification  into  the  corresponding 
trioxypyrimidines  (barbituric  acids). — T.  F.  B. 

I'ittlkylbarbituric    acids  ;     Process    hr    preprirmg    

A.  Einhorn.     Ger.  Pat.   168.553.  July  2,   1904. 

By  heating  dialkylmalonamides  with  carbonic  acid 
diary]  esters  or  with  alkylcarbonic  acid  aryl  esters,  without 
the  aid  of  any  condensing  agent,  dialkylbarbituric  acid- 
are  obtained  in  good  yield.  The  reaction  proceeds  as 
follows : — 

CX.(C<».XXH).  +  (RO),CO  =  CX,:(CO.NX|„:CO  +  2R.OH. 

— T.  F.  B. 

Oialhylozypyrimidine  derivatives  :     Process  for  preparing 

.     Farbenfabr.    vorm.     F.     Baver    und    Co.     Ger. 

Pat.  168,407.  Jan.  6,  1905.  Addition  to  Ger.  Pat. 
163.136.  March  30.  1904.  (See  U.S.  Pat.  7X9.902  of 
1905  •    this  J..  1905,  749.) 

The  derivatives  of  thiocarbonic  acid  or  carbonic  acid, 
obtained  by  the  action  of  alkali  alcoholates  on  carbon 
bisulphide  or  carbon  oxysulphide.  are  allowed  to  react 
with  dialkvlmalonic  acid  diamides  in  presence  of  alkali 
alcoholates:  the  resulting  derivatives  of  thiobarbituric 
acid  or  of  barbituric  acid  are  similar  to  those  described  in 
the    main    patent.— T.  F.  B. 

Aminoaicohols  ;  Process  for  preparing .     J.  D.  Ri. 

Akt.-Ges.     Ger.  Pat.  169,746,  Oct  B,  1903. 

Amixoalcohols    of    the    composition:  — 

R1R2C(0H)CH2.NB,R< 

K.  and  R2  =  aryl  or  alkyl  :  R3. alkyl.  and  R4.  alkyl  or 
hydrogen)  may  be  prepared  by  the  action  of  primary 
or    secondary    aliphatic    amines    on    halohydrins  of  the 
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formula  RjRoQOHlCHoX.  where  X  is  a  halogen 
atom :  the  amino-alcohols  are  of  value  in  that 
their  benzoyl  derivatives  possess  local  anaesthetic 
properties  ;  the  process  of  preparation  above  given  is 
stated  to  be  impossible  technically,  owing  to  the  difficulty 
of  preparing  the  necessary  halohydrins. — T.  F.  B. 

Aminoalkyl  eaters  ;     Process   for  preparing .     J.   D. 

Riedel,   Akt.-Ges.     Ger.   Pat,    169,787,   Oct.   8,    1903. 

By  acidylation  of  the  amino-alcohols  described  in  Ger. 
Pats.  169,746  and  169,819,  containing  a  tertiary  amino - 
group,  aminoalkyl  esters  of  the  composition  RtR2C(OR). 
CH2.NR3R4  are'  obtained,  R  being  an  acidyl  group, 
R-,  "and  R2  aryl  or  alkyl,  and  R3  and  R4  alkyl  radicals  ; 
all  these  esters  are  stated  to  possess  the  property  of  pro- 
ducing powerful  and  permanent  anaesthesia  ;  their  salts 
are  soluble  in  water.  It  thus  appears  that  the  acidyl 
derivatives  of  the  majority  of  amino-alcohols  produce 
anaesthesia,  not  excepting  those  which  do  not  contain  the 
piperidine  nucleus.  This  property  is  possessed  in  the 
highest  degree  by  the  esters  in  which  the  alcohol  group  is  a 
tertiary  one  and  the  amino-group  is  in  close  proximity 
to  the  alcohol  group. — T.  F.  B. 

Amino-alcohols  ;    Process    for    preparing    .     J.     D. 

Riedel,  Akt.-Ges.     Ger.  Pat.   169,819,  Oct.  8,   1903. 

AMiNO-alcohols  of  the  same  composition  as  that  given  in 
Ger.  Pat,  169,746  (above),  save  that  R4  is  an  albyl  radical, 
are  obtained  by  the  action  of  organomagnesium  halides 
on  aminoacetone  or  the  esters  of  amino-acids  containing  a 
tertiary  amino-group  ;  the  process  is  stated  to  give  practi- 
cally theoretical  yields.  The  following  is  an  example  of 
the  various  stages  of  the  reaction: — CHiMgI  +  CH3.CO. 
CH2.N(CH3)2  =  (CH3)2C(OMgI)CH2.X(CH3)2:  -on  adding 
water,  this  is  decomposed  into  Mgl(OH)  and  (CH3)2C(OH). 
CH2.N(CH3)2.— T.  F.  B. 

,  Suprarenal  glands  ;   Process  for  preparing  stable  solutions 

of  the  active  principle  of .     W.  Straub.     Ger.  Pat. 

169,446,  May  25,  1904. 

'  The  only  known  method  of  preparing  stable  solutions  of 
the  active  principle  of  the  suprarenal  gland  has  been  by 
the  use  of  its  hydrochloride   in   presence  of  free  hydro- 

-  chloric  acid  ;  it  is  now  found  that  stable  solutions  can 
also  be  obtained  by  the  use  of  aldehyde-  or  ketone-alkali 
bisulphite  compounds,  with  or  without  addition  of  cocaine. 

— T.  F.  B. 


Diethylacetyldiethylamide  ;     Process    for    preparing . 

Kalle  und  Co.     Ger.  Pat.   168,451,  Aug.   19,   1904. 

Diethylacetvldiethylamide  is  obtained  by  the  action 
of  diethylacetyl  chloride  on  diethylamine  ;  it  is  of  medicinal 
value,  among  its  properties  being  that  of  raising  the 
temperature  of  the  blood,  a  property  not  possessed  by 
diethvlacetylmonoethylamide. — T.  F.  B. 

;  \-Ethyl-3.1-dimethylxanthine  and  the  alkali  salts  of  benzoic 
acid    or    salicylic    acid  ;     Process   for    preparing   easily 

soluble  double  salts  from  .     J.  D.  Riedel,  Akt.-Ges. 

Ger.  Pat.  170,302,  Sept.  29,  1904. 

Aqueous    solutions    of    equimolecular    parts    of    1-ethyl- 

3.7-dimethylxanthine  and  an  alkali  salt  of  benzoic  acid 

or  salicylic  acid  are  mixed  together,  and  the  double  salt 

which  forms  is  isolated,  either  by  evaporation  to  dryness, 

■  or  by  precipitation  from  its  aqueous  solution  with  alcohol 

.  or  acetone.     The  products  are  stated  to  be  easily  soluble 

in  water,  and  without  the  bitter  taste  possessed  by  the 

.  corresponding  salts  from  1.3.7-trimethvlxanthine. 

— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  867.) 

Silicic     acid     emulsions  ;      Experiments     with     .     K. 

Schaum  and   E.  Schloemann.      Z.  wissen.  Phot.  ;     Brit. 
J.  Phot.,  1906,  53,  687—688. 

A  silicic  acid  emulsion  was  prepared  by  adding  a  solution 
of  silicic  acid  (purified  by  dialysis)  containing  potassium 
bromide  to  a  solution  of  silicic  acid  containing  silver 
nitrate,  filtering  off  the  coarse-grained  silver  bromide, 
and  coating  on  plates  ;  the  dried  films  were  found  to 
separate  partially  from  the  glass,  so  wet  films  were  employed 
for  the  experiments ;  the  speed  of  the  emulsion  wa;, 
found  to  be  very  much  smaller  than  that  of  a  "  trans- 
parency "  plate,  as  measured  in  a  tube  sensitometer. 
Solarisation  was  very  marked  on  over-exposed  films, 
thus  showing  that  it  is  not  due  to  "  tanning  "  of  the 
vehicle  of  the  emulsion,  but  to  some  modification  of  tin 
silver  salt.  Further,  it  was  found  that  the  plates,  fixed 
immediately  after  exposure,  could  be  afterwards  developed 
secondary  development  was  also  found  to  take  place  aftei 
the  fixed  plates  had  been  treated  with  nitric  acid  (sp. 
gr.  1-3)  for  one  hour,  the  density  being  less  in  the  plates- 
treated  with  acid.  The  portion  of  the  latent  image 
stable  to  thiosulphate  and  nitric  acid  has  frequently 
been  ascribed  to  an  organic  compound,  but  from  the  above 
experiments  it  appears  that  Eder's  view  is  the  correct  one. 
viz.,  that  the  latent  image  consists  partly  of  a  silver  sub- 
bromide  stable  to  thiosulphate  and  to  nitric  acid. — T.  F.  B 

Emulsion  of  silver  erythrosinate  ;    A  panchromatic  

C.  E.   K.  Mees  and  S.   H.  Wratten.     Phot.  J.,   1906 
46,  300. 

An  emulsion  containing  silver  erythrosinate  in  place  of  i 
silver  halide  was  prepared  by  slowly  adding  silver  nitrati 
solution  to  a  mixture  of  gelatin  and  excess  of  erythrosin 
and  subsequently  digesting  for  40  minutes  at  150°  F.  : 
after  further  addition  of  gelatin,  the  mixture  is  allowed  to  sei 
and  washed,  and  digested  again  for  30  minutes.  It  provei 
to  be  exceedingly  slow,  but  gave  a  strong  black  image  witl 
ordinary  alkaline  developers,  without  fogging.  It  alsc 
proved  to  be  almost  panchromatic,  giving  approximately 
equal  densities  on  exposure  behind  the  three  -  coloui 
screens.— T.  F.  B. 

French  Patent. 

Reducing    agent    for    photographic     negatives ;      Produc 

constituting   a .  and    method   of   using    it.     H.    E 

Smith.     Fr.    Pat.    364,531,    March    24,    1906.     Unde 
Int.  Conv.,  March  24,  1905. 

See  Eng.  Pat.  6276  of  1905  ;  this  J.,  1905,  751.— T.  F.  B 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

(Continued  from  page  868.) 

English  Patents. 

Explosives  ;    Impts.    in    .     C.    E.    Bichel,   Hamburg 

Eng.  Pat.  5259,  March  3,  1906. 

To  increase  the  power  of  resistance  of  explosives  to  shoi' 
and  disintegration,  they  are  covered  with  elastic  fabri 
of  the  stockinette  kind,  and  coated  over  with  lac,  varnisb 
or  the  like. — C.  S. 

United  States  Patent. 

Explosive.     L.    Barthelemv,    Paris.     U.S.    Pat.    829,362 

Aug. '21,   1906. 
See  Fr.  Pat.  351,289  of  1905  ;   this  J.,  1905,  858.— T.  F.  I 
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French   I'atkm- 

CelluIo.li  .      Nitration    of   by   acids   concentrated   by 

electricity.     G.     C.    de     Briailles.     Kr     I'.it.     364,349, 
Jan.  25,  I900 

The  mixture  of  sulphuric  and  nitric  acids  used  for  the 
nitration  of  cclluloso  becoraea  diluted   by  the   watci 
aratcd  from  the  cellulose  as  a  result  of  the  nitration.     This 
r  is  eliminated  from  the  acids  by  electrolysis,  under 
i   an  electrical   pressure  of  3 — 4   volts.     The  electrode* 

made  of  platinum  or  gilded-platinum  wire,  and  the 
j  evolution  of  the  hydrogen  is  assisted  by  the  application 
of  i  vacuum.  An  apparatus  is  described,  in  which  the 
nitration  of  the  cellulose  and  the  decomposition  of  the 
t  can  be  effected  in  the  same  vessel,  the  latter  being 
divided  by  a  perforated  plate  into  two  chambers,  tlie  upper 
chamber  containing  the  cellulose  and   the  lower  chamber 

Is  in  the  course  of  concentration.     The  gas 
collected   separately   for  use. — J.  F.  13. 

'   Chlorate  explosive  for   mines.     S.   Laszczvnski.     Fr.    Pat. 
363.919.  Feb.  5,   1906.  " 

Claim  is  made  for  an  explosive  consisting  of  petroleum 
(kerosene)  with  the  theoretical  quantity  of  sodium  or  potas- 
sium chlorate.  The  mixture  requires  0-5  grin,  of  ful- 
minate to  cause  detonation,  and  when  exploded  in  a 
Trauzl  lead  cvlinder  it  gives  an  expansion  equal  to  two- 
thirds  that  of  dynamite  containing  75  per  cent,  of  nitro- 
glycerin.— B.  J.  S. 

Explosive  ;     Flameless  ,   for  guns  ;   C.    Duttenhofer. 

Fr.   Pat.   304.413.   March   19,   1906. 

Indifferent  bodies  such  as  vaseline  and  camphor  when 
I  introduced  into  propellants.  cause  a  lowering  of  the  temper- 
ature of  explosion,  and  hence  prevent  the  formation  of  a 
flame.  With  explosives  having  a  very  high  temperature 
of  explosion,  such  as  nitroglycerin  and  nitrocellulose, 
the  quantity  of  vaseline  required  would  be  so  large  as  to 
interfere  with  the  ballistics  of  the  powder.  In  this  case, 
it  is  found  advisable  to  introduce  in  addition  a  small 
1  quantity  of  an  alkali  carbonate.  1 — 2  per  cent.,  with  5 
per  cent,  of  vaseline.  The  resulting  powder  has.  it  is 
stated,  improved  keeping  qualities. — B.  J.  S. 

Explosive,  and  apparatus  for  its  practical  use.     W.  Venier. 
Fr.  Pat.  364,461.  March  21.   1906. 

A  new  detonator,  prepared  by  passing  acetylene  or  ethy- 
lene through  an  ammoniacal  solution  of  mercury  nitrate, 
is  claimed  for  use  in  cap  compositions.  It  is  used  in 
admixture  with  potassium  chlorate  and  sulphur,  or  with 
aluminium,  mercury  fulminate,  and  potassium  chlorate, 
owing  to  the  fact  that  when  used  alone,  the  explosion  is 
very  local  in  character.  Detailed  drawings  are  given  of  the 
arrangements  most  suitable  for  the  practical  application 
of  this  explosive  in  caps. — B.  J.  S. 
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APPARATUS.  «fcc. 

United  States  Patent. 

Crucibles  ;    Method  of  protecting  .     R.  A.  McDonald, 

Pittsburg,  Pa.     U.S.  Pat.  828.954.  Aug.  21,  1906. 
Ordinary   plumbago   or  carbon   crucibles   are   protected 
by  applying  a  film  or  coating  of  clay  or  other  non-carbon- 
aceous material  to  their  inner  surfaces. — W.  H.  C. 

INORGANIC— QUANTITATIVE. 

Silver  ;    The  galvanometer  as  indicator  in  the   volumetric 

determination  of .     M.  Drapier.     Bull.  Soc.   Chim. 

Belg.,  1906.  20.  148—149. 
The  E.M.F.  of  a  cell  (lead — silver  nitrate  solution — silver; 
rises  as  the  concentration  of  the  silver  salt  decreases  by  the 
addition  of  hydrobromic  acid,  and  a  well-marked  maxi- 
mum is  reached  at  the  moment  of  complete  precipitation. 


Tin-  indication  ,,1  the  end  of  the  re  i  I inter 

and  easier  to  observe  than  the  exa<  I  moment  when  .mother 
drop  of  precipitant  f.nls  to  produce  further  turbidity. 
The  silver  electrode  ghoul  I  lytically  coated  with 

silver  deposited  from  a  cyanide  solution. — j.  T.  I> 

/.me  ;    Titration  of .  by  the  8ehaffni  r  process.     Inftu- 

a    o/  ammonia   and  ammonium    nits.      \     l  >. 
Bull.  Soo.  Chim.  Belg  .  1996,  20.  164     167. 

Ammomi  m  salts  in  neutral  or  ammoniacal  solution 
decompose  sodium  sulphide  with  evolution  of  hydrogen 
sulphide.  They  react  .similarly  on  freshly  precipil 
zinc  sulphide  the  intensity  of  the  reaction  bicreaaing  with 
the  concentration  of  free  ammonia.  In  the  titration  of 
zinc  by  Bodinm  sulphide,  therefore,  not  only  must  the  assay 
the  known  zinc  solution  contain  equal  amount-  "f 
ammonia  and  ammonium  salts,  but  the  amount  of  the 
latter  must  not  be  too  considerable. — J.  T.  D. 

Manganese  ;     Determination    of    small    quantities   of   , 

and  a  new  method  of  formation  of  glycerose.     X.  Tarugi. 
Gaz.  Chim.  ItaL,  1906.  36  [1],  332—347. 

A  •  i. n  kim  ethh  method  for  the  determination  of  manganese 
may  be  based  on  the  fact  that  manganous  hydroxide  is 
soluble  in  glycerol,  and  that  the  solution  is  oxidised  bv  the 
air.  or  more  rapidly  by  oxygen  or  sodium  hypochlorite, 
with  formation  of  a  red  coloration,  the  intensity  of  which 
depends  upon  the  amount  of  manganese  present.  Five  c.c. 
of  a  1-1  per  1000  solution  of  manganese  are  treated  with 
3  c.c.  of  glycerol  and  1  c.c.  of  a  50  per  cent,  solution  of 
sodium  hydroxide,  and  then  a  slow  current  of  oxygen  is 
passed  through  for  10  minutes,  or  10  c.c.  of  a  solution  of 
sodium  hypochlorite  containing  3  per  cent,  of  available 
chlorine  are  added.  The  colour  is  matched  by  means  of 
standards  prepared  in  a  similar  manner  from  a  3-16  per  cent, 
solution  of  potassium  permanganate.  Iron  and  nickel 
have  no  influence  on  the  reaction,  and  cobalt  and  copper 
interfere  only  when  the  concentration  of  the  manganese 
is  1  ess  than  1  per  1000.  If  sodium  hypochlorite  be  n 
it  must  not  be  too  rich  in  available  chlorine,  otherwise  the 
smallest  traces  of  cobalt  will  interfere  with  the  test. 

The  author  has  also  observed  that  glycerol  is  converted 
into  glycerose  by  sodium  hypochlorite  in  presence  of  a 
drop  of  a  1  per  1000  solution  of  a  cobalt  salt.  This  is  stated 
to  be  due  not  to  a  catalytic  action  of  the  cobalt  salt,  but  to 
the  formation  of  an  unstable  peroxide-like  compound  of 
cobalt  as  an  intermediate  product,  recognised  by  the 
transient  blue  coloration  produced.  A  similar  formation  of 
a  peroxidised  compound  occurs  even  in  absence  of  sodium 
hypochlorite  with  solutions  of  cobalt  salts  of  over  2  per 
cent,  strength  :  in  presence  of  such  solutions  the  red 
coloration  of  manganese  salts  with  glycerol,  caustic  soda, 
and  oxygen  is  not  produced.  The  presence  of  copper 
salts  in  quantities  of  less  than  1  per  1000  has  no  influence 
on  the  manganese  reaction.  If  chromium,  copper,  and 
cobalt  be  present,  however,  it  is  best  to  heat  the  solution 
with  ammonia  and  ammonium  persulphate,  when  these 
metals  remain  in  solution  ;  the  manganese  precipitate 
can  be  filtered  off.  washed,  dissolved  in  hydrochloric  acid, 
and  examined  as  described  above. — A.  S. 

Oxidising  substatices  [Potassium  permanganate,  potassium 
bichromate]  ;  Determination  of  by  means  of  hydra- 
zine sulphate.  L.  Medri.  Gaz.  Chim.  Ital..  1906,  36  [1], 
373—378. 

The  author  is  unable  to  confirm  the  statement  of  Roberto 
and  Roncali  (this  J..  1904.  911).  according  to  which  5  mois. 
of  nitrogen  are  liberated  for  every  4  mols.  of  potassium 
permanganate,  when  the  latter  is  heated  with  hydrazine 
sulphate  (see  also  Petersen,  this  J..  1895,  772).  Experi- 
ments in  which  5  per  cent,  and  1614  per  1000  solutions 
of  permanganate  were  added  to  excess  of  3  per  cent, 
hydrazine  sulphate  solution  in  presence  of  10  and  of  50 
percent,  sulphuric  acid,  save  the  following  results: — By  the 
action  of  potassium  permanganate  solution  on  hydrazine 
sulphate  solution  acidified  with  sulphuric  acid,  the  hydra- 
zine is  not  completely  oxidised  :  nitrogen  is  evolved  in 
accordance  with  the  equation:  1  7N',H4.HoS04  + 130  = 
13H2O^-7lXH4)2SO4-fl0X2  +  10H2SO4r  The  amount  of 
sulphuric  acid  may  be  varied  within  wide  limits,  without 
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affecting  the  results.  In  absence  of  free  sulphuric  acid, 
the  oxidation  of  the  hydrazine  sulphate  proceeds  further, 
but  not  to  the  extent  stated  by  Roberto  and  Roncali 
(loc.  cit.).  The  author  states  that  hydrazine  cannot  be 
determined  by  means  of  permanganate,  nor  vice  versa. 
Potassium  bichromate,  on  the  other  hand,  oxidises  hydra- 
zine completely  (see  Purgotti,  Gaz.  Chim.  Ital.,  26  [2], 
559).— A.  S. 

Hydrogen  peroxide  and  ferrous  salts  and  other   reducing 

agents  [Sodium  nitrite]  ;    Determination  of .     W.  E. 

Mathewson  and  J.   W.   Calvin.     Amer.   Chem.  J.,  1906, 

36,  113—116. 
The  solution  of  hydrogen  peroxide  is  diluted  with  a  known 
amount  of  water,  so  that  its  strength  is  reduced  to  about 
0*2  A  (0-3  per  cent.).  About  2  grms.  of  ferrous  ammonium 
sulphate  are  weighed  out,  dissolved  in  a  little  water,  and  a 
few  grms.  of  ammonium  sulphate  and  some  phosphoric 
acid  added.  A  solution  of  titanium  potassium  sulphate, 
prepared  by  fusing  the  dioxide  with  potassium  hydrogen 
sulphate,  dissolving  in  cold  dilute  sulphuric  acid,  and 
filtering,  is  then  added  as  indicator,  and  the  mixture 
titrated  with  the  hydrogen  peroxide  solution.  The 
appearance  of  the  deep  yellow  titanium  trioxide  marks  the 
completion  of  the  reaction. 

The  method  may  be  employed  for  the  determination  of 
sodium  nitrite,  using  a  solution  of  hydrogen  peroxide 
already  standardised  by  this  salt.  To  prevent  loss  of 
nitrous  acid  the  approximate  quantity  of  hydrogen 
peroxide,  ascertained  by  a  rough  preliminary  titration, 
should  be  added  before  the  indicator. — F.  Sodn. 

Phosphoric  acid  ;     Causes  of  error  in  determining in 

natural  phosphates  and  basic  slags  by  the  "  cilro- 
mechanical "  method.  E.  Guerrv  and  E.  Toussaint. 
Bull.  Soc.  Chim.  Belg.,  1906,  20,  167—198. 

The  citric  acid  method  is  always  liable  to  error  through 
the  co-precipitation  of  silica  where  it  is  present,  and  in  all 
accurate  analyses  the  silica  should  be  first  removed.  The 
authors  find,  however,  that  the  presence  of  ferric  salts 
greatly  retards  the  precipitation  of  silica,  and  for  technical 
purposes  the  following  method  gives  sufficiently  accurate 
results  : — 2'5  grms.  of  the  substance  are  mixed  with  100  c.c. 
of  water,  30  c.c.  of  nitro-hvdrochloric  acid  are  added,  the 
liquid  is  boiled  for  half  an  hour,  cooled,  and  made  up 
to  250  c.c.  To  25  c.c.  of  this  solution  are  added  25  c.c. 
of  solution  of  ferric  chloride  (4  grms.  per  litre),  50  c.c.  of 
water.  30  c.c.  of  ammonium  citrate  solution  (containing  10 
grms.  of  citric  acid),  and  15  c.c.  of  ammonia  (0-910). 
This  is  mechanically  agitated  for  half  an  hour,  whilst 
50  c.c.  of  magnesia  mixture  are  added  drop  by  drop 
The  precipitate  is  allowed  to  settle  for  an  hour, 
filtered  off,  the  beaker  rinsed  with  water  containing  10 
per  cent,  of  ammonia  and  10  per  cent,  of  the  citrate 
solution,  and  the  precipitate  washed  once  with  this  liquid 
and  afterwards  with  dilute  ammonia  as  usual. 

As  a  general  method  of  decomposition,  the  use  of 
sulphuric  acid  is  recommended,  which  expels  hydrofluoric 
acid,  and  renders  the  silica  insoluble.  The  substance 
(2-5  grms.)  is  heated  in  a  Jena  flask  or  a  platinum  basin 
with  10  c.c.  of  concentrated  sulphuric  acid,  shaking  or 
stirring  from  time  to  time,  till  white  fumes  are  evolved. 
After  pooling,  water  is  cautiously  added  to  make  the  volume 
100  c.c.  then  25  c.c.  of  nitro-hydrochloric  acid,  the  liquid 
boiled  for  10  minutes,  cooled,  made  up  to  250  c.c.  and 
filtered  through  a  dry  filter.  Of  this  solution  25  c.c.  are 
taken,  5 — 10  c.c.  of  the  ferric  chloride  solution  are  added, 
the  liquid  nearly  neutralised  by  ammonia,  30  c.c.  of  citrate 
solution  and  15  c  c  of  ammonia  added,  and  the  phosphate 
precipitated  by  35  c.c.  of  magnesia  mixture  added  during 
half  an  hour  while  mechanical  agitation  goes  on. — J.  T.  D. 

ORG  A  NIC—Q  UA  LIT  A  TIVE. 

Tanning    matters  ;      Qualitative    analysis    of    .     M. 

Nierenstein.     Chem.-Zeit.,  1906,  30,  868. 

Not  only  quebracho  tannin,  as  previously  reported 
I  see  page  896),  but  all  pyroeateehol  tanning  matters 
yield   a   precipitate   with   diazobenzene   chloride,   whereas 


no  pyrogallol-tannin  gives  the  reaction.  The  reaction 
is  carried  out  by  adding  to  the  cold  solution  of  the  tanning 
material,  drop  by  drop,  a  £-per  cent,  solution  of  diazo- 
benzene chloride.  The  precipitate  appears  at  once.  The 
solution  of  the  reagent  may  be  kept  unchanged  for  months 
in  a  brown  glass  bottle. — A.  G.  L. 

Wood    pulp ;      Reagent    for    detecting    mechanical . 

A.  Bergc  Bull.  Soc  Chim.  Belg.,  1906,  20. 158—159. 
The  author  recommends  the  following  reagent  for  the  detec- 
tion of  mechanical  wood  pulp  [lignocellulose] :  p-nitraniline 
0'2  grm. ;  sulphuric  acid  at  66°  B.,  20  grms. ;  water,  80  grms. 
Paper  containing  mechanical  wood-cellulose  is  coloured 
orange  with  a  brick-red  shade.  The  coloration  is  easily 
recognised  in  the  single  fibres  under  the  microscope,  and 
the  reagent  gives  no  coloration  with  unbleached  chemical 
pulp  unless  the  boiling  has  been  deficient.  The  solution 
will  keep  indefinitely. — J.  F.  B. 

Thebaine  ;  Reactions  of  .     C.  Reiehard.    Chem.-Zeit., 

1906,  30.  Rep.  287;  from  Pharm.  Zentral-H.,  1906.  47. 
623. 
On  rubbing  together  a  few  crystals  of  thebaine  and 
mercurous  nitrate  in  a  glazed  porcelain  mortar,  and 
adding  a  few  drops  of  water  to  the  mixture,  the  latter 
assumes  a  blackish  colour  after  half  an  hour  or  an  hour. 
This  reaction  serves  to  distinguish  thebaine  from  narcotine, 
narceine,  and  papaverine,  or  to  detect  thebaine  in  a 
mixture  of  these  bases. 

Thebaine  may  be  distinguished  from  codeine  by  means 
of  its  reaction  with  diphenylamine  and  sulphuric  acid. 
On  mixing  a  little  diphenylamine  with  a  few  crystals  of 
thebaine  on  a  porcelain  tile,  and  adding  a  drop  of  cold 
concentrated  sulphuric  acid,  the  mixture  immediately 
assumes  a  deep  reddish-brown  coloration,  which  slowly 
changes  partly  into  green  ;  after  the  mixture  has  remained 
for  12  hours  in  the  air,  the  colour  changes  to  an  intense 
violet-blue.— T.  H.  P. 

ORG  A  NIC— QUA  NT  IT  A  TI  YE. 

Tannin  analysis  ;    Use  of  chromed  hide  powder  in . 

E.  Nihoul.    Bull.  Soc.  Chim.  Belg.,  1906,  20,  '236—240. 

The  author  has  compared,  using  the  I.A.L.T.C.  method, 
samples  of  chromed  hide  powder  with  an  old  hide  powder 
which  had  been  kept  for  a  year.  He  finds  that  from 
I  chromed  powder  containing  1  per  cent,  and  5  per  cent, 
of  chromic  oxide  respectively,  distilled  water  only 
extracts  about  '2  mgrms.  of  soluble  matter,  as  compared 
with  21  mgrms.  from  the  old  hide  powder,  in  the  50  c.c. 
of  the  filtrate  used  for  the  determination  of  the  non- 
tannins.  Working  with  a  standard  solution  of  quebracho 
extract  and  5-5  grms.  of  powder,  almost  exact  results  were 
obtained  with  the  lightly  chromed  powder  ;    those  from 


the  hide  powder  as  well  as  those  from  the  heavily  chromed 
preparation,     were     incorrect.     With     a     larger 
(13  grms.)  of  the  heavily  chromed  powder,  good 


were  obtained  ;  but  since  good  results  are  also  obtained  by 
the  use  of  5-5  grms.  of  lightly  chromed  powder,  the 
author  favours  the  adoption  of  the  latter,  providing  it 
contain  enough  chromic  oxide  to  keep  well. — S.  R.  T. 

Leather  ;    Determination  of   sulphuric  acid  in .,   L. 

Meunier.     Collegium,    1906,   296—300. 

The  following  modification  of  the  method  of  Nihoul  and 
de  Koninck  (Monit.  Scient.,  1904,  504)  gives  good  results. 
A  hard  glass  tube  about  50  cm.  in  length  is  bent,  and 
drawn  out  at  one  end.  A  plug  of  glass  wool  is  placed 
near  the  bend,  next  about  20  cm.  of  pure  granulated 
calcium  nitrate  (prepared according  to  directions  given  by 
Nihoul  and  de  Koninck),  and  then  a  mixture  of  small  frag- 
ments of  the  leather  and  calcium  nitrate.  A  current  of 
oxygen  is  led  through  the  open  end  of  the  tube,  the  bent 
•  delivery  tube  dipping  beneath  the  surface  of  an  alkaline 
solution.  The  portion  of  the  tube  containing  calcium 
nitrate  is  now  carefully  heated,  and  subsequently  the 
heating  is  extended  to  that  portion  containing  the  leather 
and  nitrate.  The  leather  burns  easily  in  the  presence  of 
oxygen,    and    any    volatile    products    escaping    primary 
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ombustion  arc  luinit  up  by  the  calcium  nitrate;  the 
rulphuric  acid  formed  is  retained  by  the  limo.  When 
lambustion  is  complete,  the  n  ing  the  alkali 

■  removed,  and  its  contents  evaporated  i"  dryness  in  .i 
.latinum    dish,     incinerated    over    a     spirit    lamp,    the 
asidue  dissolved   in    hydrochloric  acid,   and 
nlphates.    If  the  experiment  has  been  properlj 

i  hese  should  be  absent.  When  cool,  the  contents  ol  the  corn- 
tube  art'  transferred  to  a  beaker  with  wati 
urn    a,  nl    neutralised    if   present.      Hydrochloric   an. I    is 
Urn    added,    and   sulphuric   acid   is   determined    in   the 
isual  way.      The  process  is  accurate.  Init   somewhat   lone, 
ml  difficult   on  account  of  the  large  quantity  of    saline 
natter  in   the   solution. 
In  the  following  method,  these  difficulties  are  obi 
he  leather  is  burnt  in  oxygen  in  a  Mahler's  bomb  calori- 
icter  under  a  pressure  of  30  atmospheres.     Four 
f    about    20    mm.    diameter    and    2   grms.    in   weight, 
re  punched  out  from  different  portions  of  the  leather. 
.  similar  section  is  taken  from  each  as  an  average  sample 
>r  combustion,  the  remainder  being  used  for  the  deter- 
lination  of  moisture  and  normal  sulphates,  the  latter  by 
irect  incineration  without  alkali.     The  sample  for  com- 
nstion  is  moistened  with  a  3  per  cent.- solution  of  potas- 
um   carbonate,  and   dried.     Fifty  c.c.   of   -V    10   sodium 
irbonatc  solution  are  introduced  into  the  bomb,  and  the 

limple  is  then  placed  in  the  platinum  capsule  and  the 
jmli  closed.  The  combustion  is  carried  out  in  the  usual 
ay.  After  completion,  the  contents  of  the  bomb  and 
ipsulc  are  washed  out  and  mixed,  and,  if  necessary. 
tiered.  When  combustion  has  been  complete,  the  filtrate 
ill  be  colourless.  It  is  acidified  with  hydrochloric  acid, 
id  evaporated  to  dryness  in  a  porcelain  dish.  The  residue 
moistened  with  strong  hydrochloric  acid,  and  re-dried 
ice  or  twice  to  expel  nitric  acid  formed  during  the  com- 
istion.  It  is  then  dissolved  in  dilute  acid,  and  the 
lphuric  acid  precipitated  as  barium  sulphate. 
If  A  be  the  percentage  of  sulphuric  anhydride  calcu- 
ted  on  the  dry  leather.  B  the  percentage  present  in  the 
h  as  normal  sulphate,  and  C  the  percentage  corre- 
onding  to  the  average  sulphuric  acid  content  of  the 
in  substance  of  leather,  then  X  =  A-(B-C),  where  X  is 
e  percentage  of  sulphuric  anhydride  corresponding  to 
e  free  acid  of  the  leather.  C  must  be  experimentallv 
termined  once  for  all.— S.  R.  T. 

iatile  laity  acids  ;   Determination  of  soluble  and  insoluble 

[in    butter],     J.    Delaite    and   J     Leerand.     Bull. 

Soc.  Chim.  Belg.,  1906.  20,  230—235. 

'  obtain  concordant  results  in  the  determination  of  the 
•ichert-Mcissl  value,  all  the  details  of  the  process  must 
standardised  ;  variations  in  any  of  the  conditions  lead 
variations  in  the  results.  Especially  the  duration  of 
bonification  greatly  influences  the  results  ;  the  longer 
;  period  the  higher  the  Reichert-Meissl  value  obtained, 
e  authors  think  this  is  due  to  de-polymerisation  of  the 
da.  Saponification  by  glycerol  yields  a  lower  value 
in  saponification  by  alcohol,  probably  because  at  the 
rher  temperature  some  of  the  acids  are  completely 
composed.  The  figure  for  insoluble  acids,  on  the  other 
id.  is  always  hicher  with  glycerol  than  with  alcohol  ; 
|1  the  authors  consider  that  in  saponifying  with  glycerol, 
the  Polenske  process  for  cocoanut  oil,  there  is 
a  liability  to  error. — J.  T.  D. 
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igulation  ;      Xature     of     .      X.     Pappada. 

Chim.  Ital.,  1906,  36  [2],  259— 2m. 

author's  experiments  on  the  coagulation,  in  dilute 
ition,  of  colloidal  silicic  acid,  Prussian  blue,  copper 
■oeyanide,  and  colloidal  silver  gave  the  following 
ilts :  ( 1 )  Solutions  of  non-dissociated  organic  compounds 
■e  no  coagulating  action.  (2)  The  coagulating  action 
electrolytes  with  monovalent  cathions  depends  on  the 
xity  of  hydro-diffusion  of  the  latter,  and  incr 
this  velocity  increases.  The  following  series  gives 
cathions  arranged  according  to  the  decreasing  magni- 


tude  of    their  coagulating  actions:     hydrogen,   cassium, 
rubidium,  dium,     lithium ; 

the  livdro-en  1011  i-  in  exception   i-  n  m  "ii 

silii  iii  3     Pi  i   i  In  trolj  tea  with   bivalent 

the  coagulating  action  \  at  vi\  m  tin. same 

group  of  elements,  bu1  ie  greater  thai 
n ,ih    unii  alent  ad     I  lame    hold  I 

■  litis  with  tcrvalent  cathions. 
Tie-  coagulating  action  of  electrolyte!  depends  also  on 
tin   electric  charge  of  the  oathion,  and.  with  solutions  of 
chemically  equivalent  concentrations,  increases  with  this 
charge.— T.  H.  P. 

Desamido-casein.     '/..  H.  Skraupand  P.  Hoernes.    Monatsh. 
Chem.,   1906,  27,   631—662. 

Nitrous  acid  reacts  with  albumins  with  evolution  of 
nitrogen.  According  to  Schiff,  this  nitrogen  is  derived 
from  amido  groups,  CONHg,  whereas  l'aal  his  sue. 
that  it  is  derived  from  the  decomposition  of  free  amino 
groups  which  are  not  coupled  up  in  the  form  of  peptide 
compounds.  The  authors  have  investigated  the  case  of 
casein,  and  have  obtained  desamido-casein,  a  yellow 
body,  as  the  product  of  the  action  of  nitrous  acid.  In 
order  to  throw  light  on  the  above  constitutional  question 
they  have  made  a  complete  study  of  the  products  of  hydro- 
lysis of  desamido-casein.  For  instance,  if  any  amino 
gTOups  were  present  in  casein  in  the  free  form,  they  should 
have  been  replaced  by  hydroxyl  groups  by  the  action  of 
nitrous  acid,  and  the  residues  containing  them  should 
appear  amongst  the  products  of  hydrolysis  in  the  form  of 
hyilroxy-acids.  The  authors,  however,  could  detect  no 
hydroxy-acids  amongst  these  products.  Desamidocasein 
on  hydrolysis  yields  products  very  similar  to  those 
obtained  from  casein,  with  the  exception  that  the  tyrosine 
and  the  lysine  which  are  obtained  from  casein  are  absent 
in  the  case  of  desamido-casein. — J.  F.  B. 

Desamidoglutin.     Z.  H.  Skraup.     Monatsh.    Chem.,  1906, 

27,  653—662. 
A  stcdy  with  gelatin  on  exactly  similar  lines  to  that  on 
casein  (see  above),  and  leading  to  similar  results,  particu- 
larly as  regards  the  absence  of  lysine  from  the  products 
of  hydrolysis. — J.  F.  B. 

Casein  ;     Some    peptones    obtained    from    .     Z.     H. 

Skraup    and    R.    Witt.     Monatsh.    Chem.,    1906,    27, 
663—684 J.  F.  B. 


Trade    Report. 

Italy  ;  Tariff  Modifications  in . 

Bd.  of  Trade  J.,  Aug.  30  and  Sept.  6,  1906. 

The  following  are  additions  to  the  list  of  import  duties 
given  on  page  871  of  the  Journal  for  Sept.  15  : — 


Tariff 
Xo. 


Article. 


Rate  of  dutv. 
Per   100  kilos. 


Former.        Present. 


231 

231 


260 
307 


-       - 
354  bis 


Lire  cte. 


Arsenic,  metallic      1 

Aluminium  and  its  alloys  with 
copper  : — 

tide     i 

-     ■'       rods,  and  tubes  ..         10 

e     Wire 1" 

d     Manufactured 120 

Xatural  umber      j       4 

Palm  oil    1 

Cocoanut  oil     '.15 

Paraffin  candles*      1 

Celluloid  :— 

■  'igh.  in  lumps,  or  sheets 
or  leaves  not  polished  or  other- 

icisc  icorked      

(61  Sheets,  leaces.  Ae.,  pot- 
ished.  or  subjected  to  other 
surface  treatment    


nil 


As  fine 
card- 

I'O.irJ 


Lire  cts. 

7      50 


30      00 

50      00 

50 — 75  lire 

150       00 

Free 

I    I       00 
120      00 


Free 
15     00 


•  Candles    of   stearine    mixed    with    paraffin   in  a   proportion 
exceeding  30  per  cent  are  regarded  as  paraffin  candles. 
Additions  to  the  tariff  are  printed  in  italics. 
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New  Books. 

The  Clayworker's  Handbook.  A  Manual  for  all  engaged 
in  the  Manufacture  of  Articles  from  Clay.  By  the 
Author  of  "  The  Chemistrv  of  Clavworking."  &c. 
Chas.  Griffin  and  Co.,  Ltd.".  Exeter  "Street,  Strand, 
London.      1906.     Price  6s.  net. 

Svo  rolume.  containing  354  pages  of  subject  matter 
with  33  illustrations,  and  including  an  Appendix  with 
general  information,  tabular  matter,  and  a  bibliographic 
list  of  books  on  Clavworking,  concluding  with  an 
alphabetical  index. 

The  subject  matter  is  classified  under  the  following 
heads :— I.  Materials  used  in  Clavworking.  II.  Pre- 
paration of  the  Clay.  III.  Machinery.  IV.  Transport. 
Conveyors,  &c.  V.  Drying  and  Driers.  VI.  Engobing 
and  Glazing.  VII.  Setting  and  Charging.  VIII.  Kilns. 
IX.  Firing.  X.  Discharging,  Sorting,  Packing,  and 
Despatching.  XI.  Defects.  XII.  Waste.  XIII.  Tests, 
Analysis,  and  Control. 

Tecksisch-Chemisches  Jahbbuch,  1904.  Ein  Bericht 
iiber  die  Fortschritte  auf  dem  Gebiete  der  chemischen 
Technologic.  Herausgegeben  von  Dr.  Rudolf  Bieder- 
mann.  Druck  und  Verlag  von  Friedrich  Vieweg  und 
Sohn.     27'ster  Jahrgang.     1906.     Price  M.12. 

8to  volume,  containing  642  pages  of  subject  matter,  with 
50  illustrations,  and  an  alphabetical  index  of  names  and 
subjects.  The  matters  treated  of  in  the  text  are  as 
follows : — I.  Iron.  II.  Aluminium  and  noble  metals. 
III.  Gold  and  Silver.  IV.  Copper.  V.  Zinc.  VI.  Lead. 
VII.  Nickel,  Manganese,  and  Chromium.  VIII.  Tin  and 
other  metals.  IX.  Sulphur  and  Sulphuric  Acid.  X. 
Alkali  Industry.  XI.  Electro-chemistry.  XII.  Ammonia- 
and  Cyanogen  Compounds.  XIII.  Alkaline  Earths. 
&c.  XlV.  Gases.  XV.  Silicon.  Carbon.  Arsenic,  and 
Antimony.  XVI.  Glass.  XVII.  Earthenware,  &c. 
XVIII.  Cement  and  Artificial  Stone.  XIX.  Explosives 
and  Matches.  XX.  Illuminants.  XXI.  Fuels,  4c. 
XXII.  Sugar.  XXIII.  Starch  and  Glucose.  XXIV.  Fer- 
mentation Industries.  XXV.  Fats,  Soaps,  and  Resins. 
XXVI.  Essential  Oils  and  Scents.  XXVTI.  Water. 
XXVIII.  Foodstuffs.  XXIX.  Organic  Products.  XXX. 
Albuminoids,  &c.  XXXI.  Dyestuffs.  XXXII.  Textile 
Industries.  XXXIII.  Paper.  XXXIV.  Photography. 
XXXV.  Tanning  and  Glue.  &c.  XXXVI.  Manures,  &c, 
Disinfection.  XXXVII.  Apparatus.  XXXVIII.  New- 
Books.     XXXIX.  Register  of  Patents,  &c. 


L'Ozose.  Emile  Guarini.  Professor  de  Physique  et  do 
l'Electricite  a  l'Ecole  d'Arts  et  Metiers  de  Lima  (Perou). 
H.  Dunod  et  E.  Pinat,  49,  Quai  des  Grands-Augustins, 
Paris.     1906.     Price  2  fr. 

Pamphlet,  containing  24  pages  of  subject  matter,  and 
9  illustrations. 

The  matters  treated  of  are  the  following  : — I.  General 
Considerations  and  Discovery  of  Ozone.  II.  Nature  and 
Production.  III.  Ozone  in  Nature,  and  Influence  on 
Animal  Life.  IV.  Ozone  as  Bactericide.  V.  Destruction 
of  Miasma.  VI.  Ozone  in  Medicine.  VII.  Industrial 
Preparation  by  Electricity.  VII.  Sterilisation  of  Air  and 
Water.  IX.  Industrial  Applications  of  Water  thus 
Sterilised.  X.  Ageing  of  Wine  and  Spirit.  XL  Purifica- 
tion of  Sugar  Juice.  XII.  Bleaching  of  Starch, 
Textiles,  &c. 

I    SOFFIOXI     BoRACIFERI     E      LA    IXDUSTBIA    DELL'ACEOO 

Borico  ex  Toscana.  Relazione  del  Prof.  Raffaello 
Nasini.  Pubblicata  in  Occasione  del  vi  Congressc- 
Internazionale  di  Chimica  Applicata  che  si  terra  in 
Roma  nell'Aprile  del  1906.  Tipografia  della  R. 
Accademia  dei  Lincei.     Roma.     1906. 

4to  volume,  containing  109  pages  of  subject  matter, 
and  an  index.  The  latter  part  of  the  volume  includes 
five  pages  devoted  to  a  bibliographic  index  of  works  on  the 
subject  of  Boric  Acid.  The  text  is  illustrated  with  55 
engravings,  and  the  subject  matter  is  classified  under  the 
following  heads  : — I.  Dedication  to  the  Count  Florestano 
de  Larderel.  II.  General  Description  of  the  Boric 
Acid  Regions.  III.  Description  of  the  individual  localities 
where  Boric  Acid  is  produced.  IV.  History  of  the  Boric 
Acid  Industry.  V.  Manufacture  of  Boric  Acid  and  of 
other  Products.  VI.  Statistical  Notes  on  the  Production 
of  Crude  and  Refined  Boric  Acid,  and  on  the  Commercial 
Aspect  of  these  Products.  VII.  Scientific  Observations 
and  Considerations.     VIII.  Appendix.    IX.  Bibliography. 

Alkali,  lvc.  Works  Regulation-  Acts,  1881  and  1892. 
Forty-second  Annual  Report  on  Alkali,  4c.  Works, 
by  the   Chief  Inspector.     289.     Price  8d. 

According  to  this  report  the  number  of  works  now 
registered  under  the  above-mentioned  Acts  in  England, 
Ireland,  and  Wales  is  1068  ;  there  are  also  137  works- 
registered  in  Scotland,  bringing  the  total  number  of 
works  registered  in  the  United  Kingdom  to  1205.  These- 
numbers  show  an  increase  of  28  scheduled  and  registered 
works  as  compared  with  1904. 
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I.— PLANT,  APPARATUS,  &  MACHINERY. 

(Continued  from  page  875.) 
English  Patents. 

ttomising  liquids';    An  improved  machine  for  .     P. 

KMtner,  Lillo,  France.     Eng.  Pat.  -20,697,  Oct.  12,  1905. 

\  drvm,  formed  of  wire-gauze  or  parallel  wires,  is  rotated 
it  a  high  speed  on  an  axis,  and  the  liquid  to  be  atomised 
■  sprayed  into  the  drum.  The  edges  of  the  wires,  on  the 
mtsidc  of  the  drum,  are  sharpened,  so  that  the  liquid 
tares  the  drum  from  the  summits  of  very  sharp  angles 
>r  points.  It  is  stated  that  with  a  drum  30  em.  diameter 
ind  15  em.  deep,  20  tons  of  water  have  been  atomised  in 
in  hour.— W.  H.  C. 

Boiler  compositions  [for  preventing  incrustation].  F.  Smith 
and  K.  J.  E.  Smith.  Grantham.  Eng.  Pat.  21,330, 
Oot  20,  1905. 
["he  claim  is  for  a  boiler  composition  composed  of  fluid 
•xtracts  of  bark,  hemlock,  and  potatoes,  mixed  with 
■odium  carbonate  or  a  similar  alkali.  The  extracts  of 
>ark  and  potatoes  are  made  separately,  by  boiling  with 
vater.  and  the  other  ingredients  arc  subsequently  added, 
["witch  grass  and  grains  may  be  added  to  the  extract, 
f  desired.  — \V.  H.  C. 

feed-water  of  steam  boilers  ;    Treatment  of  the  .     W. 

Clark.  Hamilton,  Lanarkshire.     Eng.  Pat.  22.148,  Oct. 
31.  1905. 

The  claim  is  for  the  process  of  treating  the  feed  water 
.vith  rlue  gases  or  with  carbon  dioxide,  previous  to  its 
ntroduction  into  the  boilers.  This  is  effected  either  by 
•praying  the  feed  water  into  the  flue,  and  collecting  the 
muted  water  in  a  reservoir,  or  by  withdrawing  the  gases 
rom  the  flue  bv  a  fan.  and  forcing  them  through  the  water 
n  the  feed  tank.—  W.  H.  C. 

Smoke-consuming  furnace.  J.  S.  S.  Fulton,  Xew  York. 
Eng.  Pat.  24,620,  Nov-  28,  1905.  Under  Int.  Conv., 
April  10.  1905. 


The  fuel  is  fed  from  the  hopper,  7,  anil  passes  down  the 
inclined  urate  liars,  li,  to  the  bottom,  s,  where  the  a 
are  discharged.  A  primary  supply  of  air  reaches  the  fuel 
through  the  bars.  li.  and  the  gases  generated,  along  with 
the  smoke,  are  deflected  back  upon  the  fuel  by  the  walls, 
9,  10,  and  11.  A  secondary  supply  of  air  enters  through 
the  channel,  17.  controlled  by  the  damper,  Is,  arid  is 
heated  by  passing  through  a  series  of  tubes,  11.  set  in 
tho  walls,  9  anil  10.  The  tubes  terminate  alternately  at 
the  points  indicated  by  the  figures,  16  and  19,  and  the 
mixture  of  gases  and  air  passes  on  through  the  opening, 
12,  into  the  combustion  chamber,  13. — W.  11.  ('. 

Drifing  drums  lor  drying  sediments  and  other  wet  materials. 

E.  ViaL  Brussels.     Eng.  Pat.  5867,  March  10,  1900. 
See  Fr.  Pat.  304.291  of  1906  ;  this  J.,  1906,  898.— T.F.  B. 

United  States  Patents. 

Pyrometer.     F.    J.    Albrecht,    Pittsburg.    Pa.     U.S.    Pat. 
830,278,    Sept.    4,    1906. 

A  composite  tube,  composed  of  an  outer  tube  of  brass 
and  an  inner  tube  of  iron,  which  are  rigidly  fastened 
together  at  their  outer  ends  by  a  nut,  is  attached  to  a 
casing  containing  a  dial  and  pointer,  and  mechanism  for 
operating  the  latter.  The  casing  is  formed  of  two  sections 
provided  with  "  lugs,"  by  which  they  are  held  together, 
and  has  the  inner  end  of  the  outer  brass  tube  rigidly 
attached  to  it.  The  inner  end  of  the  iron  tube  projects 
beyond  the  end  of  the  brass  tube  into  the  casing,  and  is 
attached  by  an  arm  and  lever  to  the  dial  mechanism. 
The  differential  expansion  of  the  two  tubes  of  iron  and 
brass  under  the  influence  of  heat  is  indicated  on  the  dial. 

— W.  H.  C. 

Dryer ;     Revolving .     R.    C.    Hills,    Denver,    Colo. 

U.S.  Pat.  830,435,  Sept.  4,  1906. 

Two  concentric  cylinders,  arranged  so  as  to  leave  an 
annular  space  between  them,  are  supported  so  that  they 
can  be  rotated  on  rollers  in  a  position  slightly  inclined 
to  the  horizontal.  The  materials  to  be  dried  are  delivered 
on  to  a  floor  at  the  upper  end  of  the  cylinders,  and  are 
carried  through  the  inner  cylinder,  and  delivered  at  the 
lower  end  by  ploughs  or  rabbles  attached  to  an  endless 
chain,  which  passes  through  the  inner  cylinder,  and 
returns  over  the  top  of  the  outer  cylinder  on  suitable 
rollers.  The  heating  medium  enters  the  annular  space 
at  the  lower  end,  and  leaves  at  the  upper  end. — \V.  H.  C. 

Dryer  ;    Vacuum  .     E.  Passburg,  Berlin.     U.S.  Pat. 

830,521,  Sept.  11,  1906. 

SEEGer.  Pat.  166,945  of  1903  ;  this  J.,  1906,  683.— T.  F.  B. 

Liquids    from    solids:    Apparatus   for    separating . 

E.   P.    Starbird,    Victorville,   Cal.     U.S.    Pat.   830,684, 

Sept.  11,  1906. 
The  apparatus  consists  of  an  inner  filter-cylinder,  1, 
which  is  rotated  in  the  direction  indicated  by  the  arrow, 
and  enclosed  in  an  outer  stationary  cylindrical  casing,  2, 
supported  on  the  stand,  3.  The  annular  space 
between  the  cylinders  is  divided  by  the  partitions,  4, 
into  an  upper  space,  5,  and  a  lower  space,  6.  Suction 
is  applied  to  the  lower  space,  6,  through  the  pipe,  7,  by 
the  pump,  9,  and  air  is  forced  by  the  pump,  10,  through 
the  pipe.  8,  into  the  upper  space,  5,  producing  a  pressure. 
The  liquid  to  be  filtered  is  fed  into  the  interior  of  the 
inner  cylinder,  which  has  open  ends,  by  the  pipe,  11, 
extending  the  whole  length  of  the  cylinder,  and  having 
perforations  on  the  side  next  to  the  interior  surface 
of  the  filter.  As  the  filter  rotates,  the  liquid  is  drawn 
through  the  filtering  medium  into  the  space,  6,  by  the 
suction,  and  the  solid  portion  remains  behind  adhering 
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to  the  inner  surface,  from  which  it  is  loosened,  as  the 
cylinder  continues  to  rotate,  by  the  pressure  in  the  space,  5, 
and  is  finally  removed  by  the  scraper,  12. — W.  H.  C. 

French  Patents. 

Drying   apparatus :     Rotary .     R.    G.    Poncet.     Fr. 

Pat.  304,304,  March  16,  1906. 
A  horizontal  or  inclined  rotary  cylinder  is  provided  on 
its  inner  surface  with  a  number  of  longitudinal  shelves, 
which  raise  the  material  under  treatment  from  the  bottom 
of  the  cylinder,  and  allow  it  to  descend  on  to  a  series  of 
longitudinal  tubes,  mounted  in  the  ends  of  the  cylinder, 
and  extending  the  whole  length  of  same.  These  tubes, 
of  any  convenient  section,  have  their  walls  extended 
tangentially  to  form  longitudinal  ledges,  preferably 
helical  in  shape,  by  means  of  which  the  material  is  turned 
over,  and  discharged  from  one  tube  to  the  other,  finally 
reaching  the  bottom  of  the  cylinder,  from  which  it  is  again 
raised  by  the  aforesaid  shelves.  Means  are  provided  for 
drawing  a  current  of  hot  air  through  the  cylinder. — C.  S. 

Drying    pulverulent    and    other    materials ;    Process    and 

apparatus  for .     J.  Savarv.     First  Addition  dated 

March  20.  1906,  to  Fr.  Pat,"  362,315,  Jan.  10,  1906 
(this  J.,  1906.  683). 
The  addition  consists  in  arranging  the  drying  chambers 
in  tiers,  and  in  providing  them  with  double-jacketed 
bottoms  which  are  protected  by  an  insulating  covering. 
The  materials  to  be  dried  are  moved  through  the  chambers 
by  blades  or  stirrers,  carried  on  hollow  rotating  shafts 
which  pass  through  the  chambers.  The  heating  medium 
is  caused  to  pass  through  the  hollow  shafts  as  well  as 
through  the  jackets. — W.  H.  C. 

Clarifying    liquids  ';     Apparatus    for    ■mechanically . 

W.    Rottmann,    and   J.    A.    Miller   und   Co.     Fr.    Pat. 

365,265,      March      29, 

1906. 
See  Eng.  Pat.  7878  of 

1906;   this  J.,  1906, 

904.— T.  F.  B.         K\   C 

Radio- pyrometer  ;  Ex- 
pansion   .    C.  Fery. 

Fr.  Pat.  364,884, 
April  3,  1906. 

The  sliding  tubes,  A,  B, 

are  fitted  at  one  end  with 

a  lens,  C,  and  at  the  other 

with  an  eye- piece,  J.    At 

the  focus  of  the  lens,  C,  is 

placed  a  compound  spiral, 


D  (see  Fig.  2),  about  1  cm. 
long,  1  mm.  wide,  and  0-02 
mm.  thick,  composed  of  strips 
of  platinum  and  silver  which 
expand  unequally  under  the 
influence  of  heat.  The  spiral 
is  supported  on  a  light  arm,  H 
Fig.  1 ),  made  of  German  silver 
or  some  other  badly  conduct- 
ing metal,  and  has  a  disc,  F, 
attached  by  a  short  bar,  E. 
made  of  copper  or  some  other 
good  metallic  conductor,  to  the 
other  end.  The  face  of  the 
disc,  F,  which  is  turned 
towards  the  eye- piece,  J,  is 
polished  to  prevent  radiation, 
and  the  other  side,  the  spiral 
itself,  and  the  connecting 
piece,  E,  are  covered  with 
lampblack  to  render  them 
capable  of  easily  absorbing 
heat  rays.  The  apparatus  is 
focussed  by  the  rack  and 
pinion.  K,  so  that  the 
heat  rays   from  the  object  the 

temperature  of  which  is  to  be  determined,  and  towards 
which  the  lens.  C,  is  directed,  are  concentrated  upon  the 
spiral,  and  a  pointer,  G,  carried  on  the  disc,  F,  indicates  the 
temperature  on  the  scale,  I.  The  pyrometer  is  graduated 
by  observing  the  point  of  fusion  of  bodies  of  known 
melting  point,  or  by  comparison  with  another  thermo- 
meter.—W.  H.  C. 

German  Patent. 

Evaporating     apparatus  ,•       Vertical .     A.     Guder. 

Ger.  Pat.    169.243,   May  20,   1905.     Addition  to  Ger, 

Pat.  160,670,  Feb.  23,  1904. 
In  the  apparatus  described  in  Ger.  Pat.  160,670  (this  J.. 
1905,  1162).  the  liquid  to  be  evaporated  was  supplied 
to  the  heating  tubes  by  means  of  a  distributor,  which  fed 
it  to  pipes  discharging  vertically  into  a  chamber  below 
the  vertical  heating  tubes.  It  has  been  found  that  with  this 
arrangement  the  liquid  rises  more  rapidly  in  the  heating 
tubes  opposite  the  outlets  of  the  supply  pipes  than  in  the 
others.  To  overcome  this  defect,  it  is  proposed  in  the 
present  patent  to  bend  over  horizontally  the  ends  of 
the  supply  pipes  leading  from  the  distributor. — A.  S. 

II.— FUEL,  GAS,  AND  LIGHT. 

(Continued  from  page  878.) 

Oils   used   for    gas-making    purposes ':     Composition  and 

valuation  of .     R.  Ross  and  J.  P.  Leather.   Analyst, 

1906,  31,  284—298. 
In  a  former  communication  (this  J.  1902,  676)  the  authors 
showed  the  possibility  of  judging  the  value  of  an  oil  for 
gas-making  purposes  by  the  results  of  certain  chemical 
and  physical  tests.     Since  then  they  have  made  expert- 
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Tnrtit.il  determinations  of  the   value  of  different   classes 
itf  hydrocarbons,   and  have  examined  n  large  number  >»f 
typical    gas-oils   by   methods  substantially   the  same   us 
those   used   before.     Their  results,   given  in  detail,   have 
ltd  tin-tit  to  the  following  conclusions:     (I)  Open  chain 
tompounds    have    the    greatest     value    for    gas-making 
purposes.     (2)    Double  bonds  in  the  chain  reduce  the  value 
mmewhat.     (3)    \  considerable  reduction  in  the  value  is 
by  the  presence  of  one  or  more  rings.     (4)    Ring 
impounds  are  more  valuable  in  proportion  as  thej    are 
ully  hydrogenised.     (5)   Benzene  rings  arc  practi- 
calness for  "cracking"   purposes. 

ards  the  relationship  between  specific  gravitv  and 
effective  index,  it  was  found  that  the  specific  refraction 
.f  ojien  chain  compounds  whether  paraffin  or  olefine, 
. .lit  0-656  to  0-560.  The  specific  refraction  was 
reduced  by  the  presence  of  a  hexamethylene  ring,  and  still 
o  by  a  saturated  double  ring,  whilst,  on  the  other 
iiin.l.  tliis  value  was  increased  to  a  considerable  extent 
■y  the  presence  of  an  unsaturated  ring,  as  in  the  case  of 
etrahydronaphthalene. 

In  illustrating  the  application  of  these  conclusions,  the 
nitliors  here  only  compare  the  fractions  boiling  between 
.'so  and  300  C,  these  being  present  in  all  the  oils  examined. 
In  the  case  of  Pennsylvania!!  oils  the  specific  refraction 
A  this  fraction  (0-556)  was  lower  than  in  oils  of  other 
irigin.  and  pointed  to  the  presence  of  a  large  amount 
>f  paraffins  and  olefines.  But  the  specific  gravity  of  the 
-  13)  and  that  of  the  substance  fro/.en  out  from 
theralcohol  solution  (0-84°)  indicated  a  mixture  of 
laiaffins,  olefines,  and  "  paraffinoid  "  bodies,  i.e.,  com- 
mands with  one  or  more  long  open  chains,  together  with  a 
lexainethylcnc  nils;,  and  this  conclusion  was  confirmed 
iy  the  high  valuation  figure  of  these  oils  (14,967  to 
10,944).  In  like  manner  the  same  fraction  from  Russian 
■Us  was  judged  to  consist,  in  the  main,  of  paraffinoid 
•ompounds.  Texas  oil,  in  which  the  fraction  had  a 
ip.  gr.  of  0-895  and  a  specific  refraction  of  0-549, 
ipparcntly  contained  a  considerable  amount  of  fully 
nised  complex  ring  compounds  not  of  a  paraffinoid 
•haracter — a  conclusion  confirmed  by  the  valuation 
igure.  In  the  case  of  Roumanian  oils  the  average  specific 
rrevity  (0-882)  and  specific  refraction  (0-557)  of  the  fraction 
minted  to  the  presence  of  a  considerable  proportion  of 
insaturated  ring  compounds.  Certain  Roumanian  oils, 
lowever,  came  between  Russian  and  Pennsylvanian  oils 
n  their  characteristics.  Borneo  oil  was  remarkable  for 
containing  a  larger  proportion  of  unsaturated  and  par- 
ially  hydrogenised  ring  compounds  than  any  of  the  other 
>ils.  This  was  shown  by  the  high  specific  gravity  (0-936) 
ind  low  specific  refraction  (0-560)  of  the  fraction,  which 
xere  in  accordance  with  the  remarkably  low  valuation 
igure  of  the  oil  (7425  to  S067).  Kansas  oil,  the  fraction 
ruin  which  had  a  specific  gravity  of  0-850  and  specific 
efraction  of  0-555.  was  judged  to  be  inferior  to  Penn- 
.ylvanian  oil  for  gas-making  purposes.  Californian  oil 
ipparcntly  contained  a  considerable  amount  of  paraffins 
mil  paraffinoid  compounds,  together  with  some  incom- 
pletely saturated  compounds.  The  sample  of  Galician 
al  examined  was  concluded  to  contain  a  somewhat 
ireater  quantity  of  open  chain  compounds  than  the 
Kussiau  oils  did.  Grosny  oils  resembled  Russian  oils,  but 
vera  of  less  value  for  gas-making,  probably  owing  to  their 
containing  less  true  paraffins  and  more  paraffinoid  sub- 
stances. Scotch  gas-oils  yielded  fractions  of  low  specific 
gravity  and  high  specific  refraction  (0-560),  but  the 
•  aluation  figures  were  poorer  than  was  anticipated  from 
jhese  constants.  As  these  oils  were  the  products  of 
destructive  distillation  the  authors  inferred  that  they 
probably  consisted  of  a  considerable  amount  of  olefines, 
ogether  with  substances  containing  benzene  rings,  the 
atter.  judging  by  the  low  specific  gravity,  being  probably 
»f  a  paraffinoid  character. — C.  A.  M. 

Tar  :    Removal  of from  water  gas.     E.  H.  Earnshaw. 

J.  Gas  Lighting,  1906,  95.  637—639. 
tj  the  manufacture  of  carburetted  water-gas,  great 
hrhcultv  is  experienced  in  removing  from  the  crude 
•as  the  suspended  particles  of  oil-tar  carried  along  with 
he  gas  in  the  form  of  mist  or  fog,  the  ordinary  Pelouze- 
Audouin  impingement  extractor,   used  successfully  with 


coal  gas,  being   inefficient    with    she   former   gas.    The 

author    lias    niuile    a    Beriefl    "t    experiment  'tain 

how  tar  it  i-  possible  by  suitable  modifications  in  the  size 
of  perforations   and   number  of   plat.  instruct    a 

modified  Pelouze   extractor  «bich   »ill   also   effectual!] 

remove  th 1  -tar  fog,  and  an  the  out. nine  of  thest 

Mined  that  the  most  suitable  Size  Of  perforation  is 
1th  in.  diameter,  and  that  with  nine  plate-  spaced  j  in. 
apart,  a  very  effective  separation  of  the  oil-tar  fni;  it 
obtained  when  the  iimi  ol  gai  i  ated  thai  • 

of  pressure  ol  about  I  in.  per  plate  i>  experienced.  The 
temperature  ol  the  _m-  for  good  working  must  not  exceed 
about  100    K       H.  G.  C, 

Arttniuretted   hydrogen :     Removal  of from  crude 

hydrogen    (jus.     o.    Wentzki.     ('hem.    Ind.,    1906,    29, 

in..  106. 
The  hydrogen  i-  passed  upwards  through  a  cylinder 
packisl  with  a  mixture  of  two  parts  of  dry  chloride  of  lime 
and  one  part  of  moist  -and  or  other  inert  material.  If 
the  column  of  purification  material  be  sufficiently  high, 
the  whole  of  the  arsenic  is  retained.  A  small  quantity  of 
chlorine  is  set  free,  but  can  be  easily  removed  by  pasainfl 
the  hydrogen  through  a  second  cylinder  packed  with 
nearly  dry  slaked  lime. — A.  S. 

Tantalum  and  tin    tantalum  lamp.     Werner  von  Bolton. 
XLS.,  page  937. 

English  Patents. 

Briquettes  from  fud.on  .«■.  andtht  like ;  Manufacture  of •. 

J.  Noll.  Frankfort-nn-. Maine,  and  E.  Trainer  Wolfach, 
Germany.  Kng.  Pat.  12.516,  June  16,  1905.  Under 
Int.   Coin-..  Sept.   14,  1904. 

The  refuse  of  lixiviated  cellulose  or  wood-pulp  is  mixed 
with  powdered  coal,  and  the  whole  thoroughly  dried; 
the  powder  is  then  subjected  to  a  pressure  equal  to 
500  kilos,  per  sq.  cm.,  the  heat  thereby  produced 
rendering  the  mass  plastic.  Good  results  are  obtained  if 
one  mixes  with  100  parts  of  dry  coal  so  much  cellulose- 
lixivium  as  will  give  8 — 10  parts  of  dry  residuum. — J.H.C. 

Peat  and  similar  fuel  containing  a  large  quantity  of  water  ; 

Method  «f  and  apparatus  for  partly  coking in  con- 

function  with  coke  ovt  as.  Oberbayerische  Kokswerke 
und  Fabrik  Chemischer  Produkte  A.-G.,  Beuerberg, 
Bavaria.  Eng.  Pat.  5.503.  .March  7.  1906.  Under  Int. 
Con  v.,  .May  20,  1905. 

See  Fr.  Pat.  357,174  of  1905  ;   this  J.,  1906,  10.— T.F.B. 

Fire  damp  (methane)  or  other  light  gas  or  gases  in  mines 
or  other  places  ;   Apparatus  for  detecting  the  presence  and 

volume    of  .     J.   McCutcheon.     Eng.   Pat.   24,900, 

Dec.  1,  1905.     XXIII.,  page  954. 

Gas  manufacture  [Coal  gas  mixed  with  producer  gas]. 
R.  G.  Shadbolt,  Grantham,  Lines.  Eng.  Pat.  16,955. 
Aug.  22,  1905. 

Coal  gas  is  made  by  the  usual  method  of  carbonisation,  and 
a  portion  of  the  gas  from  the  producer  is  mixed  simulta- 
neously, w  liilst  at  a  high  temperature,  with  the  gas  passing 
from  the  retorts.  To  effect  this,  a  pipe,  coated  with 
non-conducting  material,  is  provided  between  the  generator 
and  the  pipe  which  connects  the  hydraulic  main  and  the 
foul  gas  main  ;  the  two  gases  mingle  in  the  connecting 
pipe.  The  quantity  of  producer  gas  introduced  is 
determined  by  the  suction  of  the  exhauster  commonly- 
employed  and  in  order  that  this  quantity  may  vary 
with  the  quantity  of  retort  gas  passing,  a  water  loading 
device  is  attached  to  the  steam  or  compensating  governor 
of  the  exhauster,  and  so  arranged  as  to  increase  the  speed 
of  the  exhauster  as  the  make  of  coal  gas  increases,  and 
rsd. — H.  B. 

Carburelting    apparatus.     F.    Gruenewald,   Schoeneberg, 

Germany.  Eng.  Pat.  12,129,  May  24,  1906. 
The  carburetter  comprises  an  outer  vessel  containing 
a  series  of  porous  concentric  tubes,  one  within  the  other, 
closed  at  the  top  and  open  at  the  bottom.  The  tubes 
dip  into  the  carburetting  liquid,  and  the  gas  to  be  car- 
buretted   passes    between    the    tubes   through    openings 
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arranged  alternately  at  the  top  and  at  the  bottom,  ledges 
of  porous  material  being  placed  between  the  tubes  to 
force  the  gas  to  follow  a  helical  or  winding  path. — R.  L. 

Carhon  dioxide  ;    Process  for  the  elimination  of from 

the  gaseous  combustion  products  of  combustion  engines. 
P.  Winand.  Cologne.  Eng.  Pat.  3570,  Feb.  13,  1906. 
Under  Int.  Conv.,  Feb.  18,  1905. 

For  condensing  the  gaseous  combustion  products  of  com- 
bustion engines,  especially  for  use  in  submarines,  the  carbon 
dioxide  contained  in  the  gases  is  fixed  by  adding  a  base, 
either  before  or  after  the  gases  have  performed  their  work. 
If  a  volatile  base,  as  ammonia,  be  used,  it  may  be  evapo- 
rated under  pressure,  and  thus  made  to  perform  work 
by  expansion,  either  separately  or  in  combination  with 
the  combustion  gases.  Sodium  nitrate  may  be  heated, 
yielding  the  oxygen  required  for  combustion,  together  with 
sodium  hydroxide,  which  can  be  dissolved  and  used  to 
absorb  the  carbon  dioxide.  Or,  alkali  peroxide  may  be 
employed  to  supply  oxygen,  or  to  oxidise  directly  car- 
bonaceous material,  in  both  cases  producing  a  base 
suitable  for  absorbing  the  carbon  dioxide. — R.  L. 

Gas  calorimeter.  J.  W.  B.  Stokes  and  D.  Stewart  &  Co. 
(19021,  Ltd.  Eng.  Pat.  21,872,  Oct.  27,  1905.  XXIII., 
page  953. 

Gas    analysis  ;    Apparatus    for .      W.    H.     Sodeau 

and  Brady  and  Martin,  Ltd.  Eng.  Pat.  12,225, 
May  25,  1906.     XXIIL,  page  954. 

Temperature  of  materials;  Compositions  for  use  in  raising 

and  maintaining  the in  the' manufacture  of  calcium 

carbide  and  other  processes.  H.  L.  Hartenstein,  Con- 
stantine,  Mich..  U.S.A.     Eng.  Pat.  10,157,  May  1,  1906. 

See  U.S.  Pat.  819,218  of  1906  ;  this  J.,  1906,  544.— T.  F.  B. 

Carbide  ;     Manufacture    of    .     H.    L.    Hartenstein, 

Constantine,  Mieh.,  U.S.A.  Eng.  Pats.  10,158  and 
10,160.  May  1.   1906. 

See  U.S.  Pats.  819,219  and  819,221  of  1906  ;    this  J., 

1906,  544.— T.  F.  B. 

Filaments  for  incandescing  electric  lamps  "    Manufacture 

of .     J.  R.  Crawford,  London.     Eng.  Pat.  14,898, 

July  19,  1905. 
A  filament  composed  of  a  conductor  of  the  first  class, 
e.g.,  a  carbon  filament,  is  immersed  in  a  bath  composed 
of  a  pure  hydrocarbon,  such  as  benzene,  in  which  silicon 
tetraphenyl  or  boron  or  silicon  triethylphenyl,  or  other 
"  organic  compound  of  a  metal  "  has  been  dissolved.  A 
current  is  then  passed  through  the  filament  to  raise  it 
to  incandescence,  whereby  graphitic  carbon  and  the 
"  metal  "  are  deposited  upon  it  as  a  dense  coating. — H.  B. 

Filaments  for  electric  incandescent  lamps  ;    Manufacture 

of .     H.  Zerning,  Halensee,  Germany.      Eng.  Pat. 

2554,  Feb.  1,  1906. 
The  filaments  are  formed  of  hydrogen  or  nitrogen 
compounds  of  chromium,  molybdenum,  or  tungsten, 
used  either  separately  or  in  admixture.  These  compounds 
are  obtained  by  reduction  of  the  corresponding  oxides 
by  zinc  powder  or  by  some  other  metal  which  has  less 
affinity  for  oxygen  than  magnesium,  aluminium,  potas- 
sium, or  sodium.  The  product  obtained  is  purified  by 
treatment  with  acid,  and  after  mixing  with  an  agglomerant 
is  formed  into  filaments, which  are  heated  in  an  inert  atmos- 
phere by  an  electric  current.  The  current  strength  used  is 
about  double  that  which  the  filaments  will  subsequently  be 
expected  to  carry  when  in  use,  and  the  heating  may  be 
continued  in  an  atmosphere  of  nitrogen  until  nitrogen 
compounds  of  the  metals  are  formed. — W.  H.  C. 

Incandescence  bodies  for  electric  lighting  ;    Manufacture 

of    .     O.    Imray,    London.       From    Siemens    und 

Halske  A.-G.,  Berlin.     Eng.  Pat.  8840,  April  12,  1906. 

See  Fr.  Pat.  364,925  of  1906,  following  these.— T.  F.  B. 


United  States  Patents. 

Fuel  ;    Artificial .     J.  W.  Leadbeater,  Leeds.     U.S. 

Pat.  830,086,  Sept.  4,   1906. 

See  Fr.  Pat.  364,305  of  1906,  following  these.— T.  F.  B. 

Peat  or  turf  ;    Apparatus  for  treating  wet  [for  fuel 

making].     M.  Ekenberg,  Stockholm.     U.S.  Pat.  830.311, 
Sept.  4,  1906. 

See  Fr.  Pat.  332,600  of  1903  ;  this  J.,  1903.  1238.— T.  F.  B. 

Fuel  ;   Artificial and  process  of  making  same.     V.  J. 

Kness,  Tunis.     U.S.  Pat.  830,333,  Sept,  4,  1906. 

See  Eng.  Pat.  7481  of  1904  ;  this  J.,  1904,  817.— T.  F.  B. 

Gas  r    Apparatus  for  producing  .   W.   A.   Fourness. 

New  York.     U.S.  Pat.  829.518.  Aug.  28,   1906. 

A  GAS  generator,  for  making  water-gas  and  producer  gas, 
has  a  fuel-charging  hole  provided  with  a  lid  in  its  upper 
wall,  and  has  a  single  outlet  which  communicates  with 
two  gas  mains.  The  connection  between  the  outlet  and 
the  mains  is  controlled  by  a  valve  in  such  a  manner  that 
on  opening  one  passage,  the  other  is  closed.  The  generator 
is  connected  with  a  casing  containing  a  heating  chamber 
and  a  retort  within  this  chamber.  The  heating  chamber 
receives  producer  gas  from  the  generator  by  a  separate 
conduit,  whilst  the  water-gas  and  producer  gas  issuing 
by  the  common  outlet  can  be  directed  either  to  the  retort 
or  to  the  heating  chamber  by  means  of  the  controlling 
valve. — R.  L. 

Gas  producer.     W.   B.   Hughes,   Philadelphia,   Pa.     U.S. 
Pat.  829,651,  Aug.  28,  1906. 

In  a  gas  producer,  a  revolving  body  is  combined  with  a 
revolving  base,  independent  of  the  body,  and  a  stationary 
ash  receiver,  into  which  the  base  extends,  leaving  an 
annular  space  between  the  latter  and  the  receiver  for  the 
discharge  of  the  ashes.  Adjustable  scrapers  are  arranged 
in  the  annular  space  for  regulating  the  discharge. — R.  L. 

Gas  ;    Apparatus  for  generating .     M.  L>.  Shaw  and 

W.  P.  Rhody,  Wapakoneta,  Ohio.     U.S.  Pat.  830*015,. 
Sept,  14,  1906. 

"  Crude  oil  "  is  forced  from  a  store  tank  into  a  reservoir 
by  a  pump  operated  by  compressed  air.  It  is  then  forced 
by  compressed  air  from  the  reservoir  into  flues  set  in  a 
furnace,  and  a  regulated  proportion  of  compressed  air  is 
mixed  with  the  oil  as  it  enters  the  flues.  Compressed  air 
from  an  external  source  of  supply  is  stored  in  a  reservoir, 
from  which  it  is  distributed  by  a  pipe  having  branches, 
controlled  by  valves,  and  leading  to  the  oil  pump,  the 
oil  reservoir,  and  the  oil  pipe  to  the  flues.  The  gas 
generated  in  the  flues  is  passed  through  a  cooler,  a  scrubber, 
and  a  purifier  on  its  way  to  the  holder  or  main. — W.  H.  C. 

Gas  generator.  W.  H.  Cone.  Berlin,  Ontario.  Assignor 
to  the  Cone  Gas  Machine  Co.,  Detroit,  Mich.  U.S.  Pat. 
830,883,  Sept,  11,  1906. 
The  claim  is  for  a  gas  generator,  having  a  conical  bottom 
to  the  "  fire-pot  "  and  a  conical  shaking  grate  super- 
imposed on  the  bottom,  and  provided  with  a  shaking 
handle.  At  the  apex  of  the  conical  bottom  there  is  a 
projecting  cylindrical  air-passage,  or  pipe,  which  is 
prolonged  downwards,  and  communicates  with  an  annular 
chamber  into  which  air  and  steam  can  be  introduced. 
The  air-passage  has  a  valve  at  the  top,  which  is  attached 
to  a  rod  passing  down  the  pipe,  and  which  is  raised  or 
lowered  by  another  rod,  extending  horizontally  beyond 
the  casing  of  the  generator.  At  about  the  level  of  the 
top  of  the  "  fire-pot  "  is  another  annular  air  or  steam 
chamber,  having  several  lateral  openings  into  the  gener- 
ator. A  ring,  with  a  series  of  holes  corresponding  to  the 
above-mentioned  openings,  and  which  is  situated  in  the 
annular  chamber,  can  be  adjusted  by  a  handle  from 
without,  so  as  to  entirely  or  partially  close  the  opening* 
into  the  generator. — W.  H.  C. 
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Gas  product  r.     W.   II.  Cone,  Berlin,  Ontario     Assignor  to 
the   Cone  Gaa  Machine  Co.,  Detroit,  Mich.      Is    Pat. 
ssi.  Sept.  I  1.  I'.'nf, 

\  "water-section,"  with  a  central  opening,  and  which 
r .<il   by  several  gas-Hues,   is  superimposed   on   the 
generator    described    in    the    preceding    abstract.       Tho 
"  water-section"  is   covered   l>y  a   dome,   with   a  corre- 
ding  central  opening,  and  is  provided  with  water-  and 
air-supply  pipes  and  a  valve-controlled  vapour  pipe,  which 
down  through  the  brickwork  of  the  wall  of  the 
ator  to  the  annular  chamber  surrounding  the  "  fire- 
pot  '     \V.  II.  c. 

Gas  producer.     G.  Campion   and    M.    Wyant,    Anderson, 

Ind.  D.S.  I'at.  830,968,  Sept.  11,  1900. 
I'm:  producer  has  ft  cylindrical  upper  portion,  a  conical 
intermediate  portion,  and  a  cylindrical  lower  portion,  and 
is  supported  on  "  arc-form  "  piers  over  a  central  "  water- 
It  is  provided  with  four  ribbed,  angular,  inclined 
grates  supported  on  pillars  projecting  upwards  from 
the  "  water-bosh  "  and  on  lodges  formed  on  the  interior 
of  the  lower  cylindrical  wall  of  the  producer.  Four 
charging  hoppers  are  arranged  on  the  top  of  the  producer, 
each  one  being  placed  immediately  over  one  of  the  four 
grates.   -\V.  H.  C. 

Coal   gas;    Process  of  treating for  extracting  tar. 

water,  and  ammonia.  \Y.  Fold.  Honningen  on  Rhine, 
Germany.     U.S.  I'at.  830,983,  Sept.   11,   190ti. 

See  Fr.  Pat.  360,528  of  1905  ;  this  J.,  1906,  529.— T.  F.  B. 

Storage  vessels  for  liquid  gases:    Appliance  for  [to 

prevent  freezing  on  discharge].  L.  von  Orth,  Berlin. 
assignor  to  Deutsche  Schiffs  FeuerlSschges.,  m.b.H., 
Bremen.  Germany.     U.S.  Pat.  830,248.  .Sept.  4.   1906. 

See  Eng.  Pat.  4694  of  1904  ;   this  J.,  1904,  483.— T.  F.  B. 

Filament  ;    [Electric]  Incandescent  lamp  ,  and  method 

of  making  the  same.  J.  M.  Canello,  Paris.  U.S.  Pat. 
829,568,  Aug.  28,  1906. 
A  filament  for  incandescence  lamps  having  a  core 
composed  of  the  oxide  of  a  rare  earth,  a  continuous 
conducting  coating  of  metal,  and  an  outer  coating  of 
oxide,  is  made  by  incinerating  a  combustible  thread 
impregnated  with  a  rare  earth  compound,  rendering  it 
conducting  by  the  application  of  a  metallic  deposit, 
heating  it  by  passing  an  electric  current  through,  and 
exposing  the  heated  thread  to  reducing  gases  and  to 
vapours  of  compounds  of  the  ruthenium  group.  The 
filament  is  then  subjected  to  the  action  of  a  thorium 
compound  of  aoetylaeetone,  to  form  an  outer  coating  of 
thorium  oxide. — R.  L. 

French  Patents. 

Fuel  :    Artificial  ,   and  method  of  making  the   same. 

■  J.  \V.  Leadbeater.  Fr.  Pat,  364.305,  March  16,  1906. 
The  briquettes  are  prepared  with  the  aid  of  an  enriching 
material  composed  of  petroleum  (approximately  56  per 
cent.),  sawdust,  peat,  or  other  granular  absorbent  (26  per 
cent.),  tar, -pitch,  resin,  or  wood  tar  (8  per  cent),  anil 
dry  slaked  lime  (10  per  cent,).  The  bulk  of  the  sawdust 
is  intimately  mixed  with  the  petroleum,  the  pitch,  lime, 
and  remainder  of  the  sawdust  being  gradually  added  in 
succession,  and  incorporated  in  the  mixer.  The  product 
is  mixed  with  the  substance  forming  the  basis  of  the  fuel  ; 
and  when  the  whole  is  to  be  made  into  briquettes,  a 
bother  proportion  of  the  enriching  material  is  incorporated 
after  the  fuel  has  passed  through  the  heating  apparatus. 
and  before  it  reaches  the  moulds. — C.  S. 

Briquettes;     Binding    agent    for    .      G.    0.    Besnard. 

Fr.  Pat.  364,341,  March  17.   1906. 

Variable  proportions  of  agar-agar,  vegetable  gum, 
caustic  soda,  and  strontium  nitrate,  are  dissolved  in 
boiling  water,  and  mixed  with  oleine  and  lime.  The 
syrupy  product  is  incorporated  with  small  coal,  or  the 
like,  at  a  temperature  of  about  40°  C. — C.  S. 


■•  liar/. .  t   •/■    tfott"   [Ohrittmai  logs);     Uanufacturt    of 

totnbuetitHee    known    hi    .     Entrepot    d'lvry      li 

Pat.  365,095,  April  II.  1908. 

1\  oidor  In  make  the  QOmbuatible  bodies,  known  as 
"  Bin  Ins  >]<■   Noel  "   (Chri  j  .  Buffii  i<  ntly  porous 

to    avoid    the    prodnoti f   carbon    monoxide   during 

i  In-  process  of  combustion,  sodium  bicarbonate  or 
other  body  susceptible  ..f  partial  or  complete  trans- 
formation into  gas  at  the  moment  of  csrbonisins  the 
combustible   in  a  closed   vessel,  is  added   to  the  other 

ingredients  in  the  course  of  the  manufacture.      W.  ('.  II. 

Glue  or  size,  unit  process  nf  making  the  same.  M.  Bonnet. 
Kr.    Pat.    365,285,    April    14,    1906.      XIV.,   page  942 

Gas  retorts  of  refractory  clat/.  T.  Jerratsoh.  Fr.  Pat. 
365,162,  April  11,  1906.  Under  Int.  Conv.,  July  20, 
1905. 

A  retort  for  the  manufacture  of  illuminating  gas  has 
its  extreme  ends  made  as  separate  pieces.  Thus  the 
centra]  part  of  the  retort  which  is  most  exposed  to  the 
heat  can  be  replaced  separately,  without  replacing  the 
end  parts.  These  ends,  which  carry  the  mouthpieces, 
may  have  a  rectangular  or  polygonal  section  where  they 
are  fixed  in  the  masonry  of  the  furnace,  whilst  at  the 
other  ends  they  have  openings  of  the  same  shape  as  the 
cross-section  of  the  central  part  of  the  retort.  The  body 
of  the  retort  is  thus  relieved  of  the  weight  of  tho  castings 
at  the  ends. — R.  L. 

Gas  from  rocks  and  other  carbonated  minerals  ;    Process 

for  the  extraction  of  lighting  and  heating .     S.  and 

A.  Seigle.     Fr.  Pat.  361.546,  June  9,  1905. 

Powdered  carbonates  of  lime  or  magnesia  are  mixed 
with  powdered  coal,  or  these  ingredients  may  be  com- 
pressed into  balls  with  the  addition  of  an  agglomerant, 
and  maintained  at  a  suitable  temperature  in  distillation 
retorts,  or  in  producers  constructed  for  the  purpose,  in 
such  a  way  that  in  proportion  as  the  carbon  dioxide  is 
liberated,  it  can  take  up  a  fresh  equivalent  of  carbon, 
or  in  certain  cases  that  arise,  a  fresh  equivalent  of  hydrogen, 
under  the  action  of  hydrocarbon  vapours  or  of  fragments 
or  powder  of  incandescent  carbon,  with  or  without  the 
intervention  of  steam,  in  order  to  yield  a  combustible 
gas.— W.  C.  H. 

Water-gas  ;    Manufacture  of .     L.  J.  Terneden  and 

J.  M.  Muller.     Fr.  Pat.  364,661,  March  19,  1906. 

The  improvements  in  the  manufacture  of  water-gas, 
claimed  are  :  The  "  blowing  up  "  in  parallel  is  so  effected 
that  the  current  or  blast  traverses  a  number  of  producers, 
at  least  equal  to  two,  and  the  gasification  in  two  or  more 
producers  arranged  in  series  ;  the  producers  are  worked  in 
such  a  way  that  the  gasification  goes  on  only  up  to  a  certain 
height  above  the  bottom  of  the  products  to  be  gasified, 
a  height  at  which  the  gas  is  also  drawn  off  ;  the  producer 
is  supplied  with  a  circular  gas  collector,  mounted  either 
in  the  masonry  of  the  producer,  or  outside  it,  in  which 
case  the  gas  collector  can  be  advantageously  cooled  by 
water.  The  objects  of  these  arrangements  are  to  give 
uniformity  to  the  production  of  gas.  to  diminish  the  amount 
of  carbon  dioxide  in  the  gas,  and  to  prevent  the  formation 
of  clinker  on  the  bars. — \V.  C.  H. 

.4i>  and  gas  ;   Production  of  a  mixture  of for  lighting 

purposes.  Soc.  par  Actions  pour  l'eelairage  Selas. 
Kr.  Pat.  364,840,  April  2,  1906.  Under  Int.  Conv., 
April  4,   1905. 

In  an  apparatus  for  the  production  of  mixtures  of  gas 
and  air  for  lighting  purposes,  the  orifices  admitting  gas 
and  air  into  the  aspiration  chamber  are  provided  with 
shutters,  whereby  their  size  can  be  varied,  this  variation 
being  controlled  by  a  governor  which  is  in  direct  com- 
munication with  the  aspiration  chamber,  and  therefore 
regulated  by  the  pressure  prevailing  in  it.  The  shutters 
controlling  the  orifices  are  placed  in  this  chamber  and  on 
the  side  of  the  orifices  nearer  the  aspiration  pump. 
Various  devices  for  altering  the  sectional  area  of  the 
orifices  may  be  employed. — R.  L. 
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Gas  ;    Combination  of  a  generator  for  poor with  a 

steam  generator.  A.  Guiot.  Fr.  Pat,  364,841,  April  2, 1906. 

The  fire-box  of  a  steam  generator  or  boiler  is  transformed 
into  a  gas  producer  by  closing  it  in.  and  burning  the  fuel 
with  artificial  draught.  The  poor  gases  produced  serve 
at  the  same  time  for  heating  the  boiler,  and  supplying 
motive  power  to  a  gas  motor. — R.  L. 

Combustibles;     Gasifying   and   superheating   liquid 

C.  Heinrichsdorff.  Fr.  Pat.  364,891.  April  4,  1906. 
Liquid  combustibles  are  gasified  and  superheated  in  an 
apparatus  consisting  of  two  concentric  tubes,  the  space 
between  them  being  divided  into  an  upper  and  a  lower 
chamber.  The  liquid  enters  the  lower  annular  chamber, 
and  passes  through  orifices  into  the  inner  tube,  which. 
in  its  lower  part,  is  filled  with  a  granular  filtering  material 
such  as  sand,  to  retain  residues  of  carbonisation.  The 
liquid  is  then  gasified,  and  passed  through  perforations 
in  the  upper  half  of  the  inner  tube  into  the  upper  annular 
space,  which  is  open  at  the  end.  The  jacket  spaces  being 
filled  with  liquid  and  gas  respectively,  the  heating  of  the 
bulk  of  liquid  and  the  superheating  of  the  vapours  takes 
place  more  uniformly  than  by  applying  the  heat  direct 
to  a  single  tube. — K.  L. 

Gas  producer.     E.  Lorin.     Fr.  Pat.  364,893,  April  4,  1906. 

Is  a  generator  for  the  production  of  heating  or  illuminating 
gas,  the  blast-pipes  supplying  the  necessary  air  are 
movable,  so  that  they  may  penetrate  the  incandescent 
mass  to  varying  depths,  according  to  the  quality  of  fuel 
burned.  They  are  surrounded  by  water  pipes,  which 
cool  and  protect  the  air  blowers  from  the  fire.  The 
steam  generated  can  be  blown  into  the  generator  together 
with  the  air.  A  movable  dust  chamber  is  provided  in 
the  exit  opening  of  the  generator,  and  the  gases  produced 
are  eonveved  through  a  tar  separator,  washer,  and  purifier. 

— R.  L. 

Gas  producers  for  poor  gases.     J.  L.  M.  Fornas.     Fr.  Pat. 

364,970,  April  5,  1906. 
The  poor  gas  formed  is  collected  in  an  annular  chamber 
around  the  base  of  the  producer.  This  chamber  is 
provided  with  a  water-jacket,  in  which  the  steam  required 
for  the  gas  producer  is  generated,  and  which  incidentally 
cools  the  lower  part  of  the  producer.  The  grate  is  pro- 
tected by  a  layer  of  ashes. — R.  L. 

Gas  ;     Process    for    the    production    of    .     Deutsche 

Bauke-Gas,  Ges.  m.b.H.  Fr.  Pat,  365.334,  April  17,  1906. 

According  to  this  process  for  the  production  of  power 
gas,  the  producer  is  worked  at  a  comparatively  low  tempera- 
ture, and  the  fire  zone  is  maintained  too  shallow  to  yield 
a  good  water-  or  producer-gas,  or  mixture  of  the  two, 
but  the  quality  of  the  gas  is  raised  to  a  suitable  value  by 
blowing  into  the  reducing  zone  carburetted  bodies,  either 
as  powder,  or  as  vapour  or  gas,  suitably  mixed  with  air 
or  steam.  In  cases  where  bituminous  coals  are  used, 
the  products  of  distillation,  tar,  &c,  drawn  from  the  upper 
part  of  the  producer,  are  re-introduced  into  the  fire  zone, 
which  is  kept  shallow  to  ensure  regular  working  of  the  gas- 
producing  process,  after  previous  admixture  with  air  or 
steam.— W.  C.  H. 

Suction  Gas   Producer.  Deutsche  Bauke-Gas.  Ges.  m.b.H. 
Fr.  Pat.  365,364,  April  18,  1906. 

The  producer  consists  of  an  outer  casing  from  near  the 
top  of  which  the  gas  is  drawn  off  to  the  engine.  Within 
this  casing  is  another  which  extends  downwards  nearly 
as  far  as  the  grate  bars  ;  fuel  is  fed  into  the  top  of  this 
inner  casing,  and  there  undergoes  a  process  of  distillation, 
the  products  of  which  are  drawn  off  near  the  top  and 
carried  down  by  a  pipe,  provided  with  an  injector,  capable 
also  of  introducing  steam  or  a  mixture  of  steam  and  air, 
and  forced  into  the  bed  of  incandescent  fuel  on  the  grate 
bars.  Near  the  lower  end,  and  nearly  fitting  the  inner 
easing,  is  a  hollow  inverted  cone,  which  can  be  raised, 
lowered,  or  rotated  by  suitable  mechanism  from  without. 
The  object  of  this  cone  is  to  ensure  by  its  movement  the 
regular  distribution  of  the   combustible   undergoing    dis- 


tillation, and  as  the  cone  is  hollow  and  open  at  the  bottom, 
the  distillation  is  favoured  by  the  heat  radiated  from  the 
reducing  zone  of  the  producer,  which  reaches  the  com- 
bustible through  the  wall  of  the  cone.  (See  also  Fr.  Pat. 
363,348,  Feb.  16,  1906  ;    this  J.,  1900.  842.)— W.  C.  H. 

Gases    or    vapours ;     Apparatus    for    the    elimination   of 

impurities  from .     R.  Scheibe.     Fr.  Pat.  365,003, 

April  7,  1906. 
The  invention  consists  essentially  in  the  introduction  of 
a  rotary  fan  or  blower  into  the  main  or  flue  through  which 
the  gases  or  vapours  pass  from  the  generators  to  the  place 
of  use.  The  rotation  is  effected  either  by  the  passage  of 
the  gas  itself,  or  by  external  mechanism,  and  the  centri- 
fugal force  throws  the  impurities  either  through  a  per- 
forated casing,  or  directly  on  to  the  walls  of  the  chamber 
in  which  the  fan  works,  and  from  which  they  are  removed. 

— W.  H.  C. 

Gas   calorimeter.     H.    L.    Doherty.      Fr.    Pat.    365,214, 
April   13,    1906. 

See  Eng.  Pat.  8866  of  1906  ;   this  J.,  1906,  633.— T.  F.  B. 

Incandescence    mantles ;     Manufacture    of .     H.    L. 

Cossard.     Fr.   Pat.   364,754,   March  30,    1906. 

A  mixture  of  thorium  nitrate,  1000  grms. ;  cerium 
nitrate,  10  grms. ;  and  beryllium  nitrate,  2-5  grms., 
is  placed  in  a  flask  and  treated  with  ammonia  gas  obtained 
from  "  the  aqueous  solution  of  ammonia  liquefying 
at  -40°  under  atmospheric  pressure."  The  product  is  then 
"  hydrated,"  and,  after  washing,  the  "  solution  "  of  oxide 
is  used  for  impregnating  a  fabric  woven  from  cotton  and 
natural  silk.  This  is  dried  rapidly  at  50° — 603  C,  and  then 
burned  off. — H.  B. 

Incandescence  mantle  for  automatic  ignition.  Fischel 
und  Pick,  and  G.  Imiela.  Fr.  Pat.  364,839,  April  2, 
1906.  Under  Int.  Conv.,  Aug.  2,  1905. 
An  igniting  body,  consisting  of  alumina  and  platinum 
black,  is  applied  to  the  interior  of  the  mantle  at  not  more 
than  3  cm.  above  the  mouth  of  the  burner,  and  is  connected 
to  several  igniting  strips  or  lines  formed  from  ammonium 
chloroplatinate  or  the  like. — H.  B. 

Incandescence  mantles  for  gas  burners.  J.  E.  T.  Woods 
and  M.  von  Schmidt.  Fr.  Pat.  365,341,  April  17,  190U. 
Under  Int.  Conv.,  April  17,  1905. 

See  Eng.  Pat.  8162  of  1905  ;   this  J.,  1906,  213.— T.  F.  B. 

Incandescence  lamps;  Process  of  increasing  the  electric 
resistance   of   certain  metals,   especially  those   used  for 

glow-bodies    of .     H.    Kuzel.     Fr.    Pat.    364,613, 

March  27,  1900.     Under  Int.  Conv.,  July  26,  1905. 

The  metallic  glow-body,  consisting  of  chromium,  man- 
ganese, molybdenum,  uranium,  tungsten,  vanadium, 
tantalum,  niobium,  titanium,  thorium,  zirconium,  plati- 
num, osmium,  or  iridium,  whether  in  the  colloidal  or 
crystalline  (wire-drawn)  state,  is  heated  to  whiteness  in  an 
indifferent  atmosphere  whilst  in  contact  with  small 
quantities  of  boron,  silicon,  or  carbon,  or  compounds 
capable  of  liberating  these  elements.  The  metal  absorbs 
a  certain  amount  of  the  boron,  silicon,  or  carbon,  whereby 
its  resistance  is  increased.  The  boron,  &c,  may  lie 
applied  in  the  gaseous  form  (as  boron  hydride.  &c.). 
mixed  with  an  inert  gas,  or  as  a  liquid,  in  which  the 
incandescent  metal  is  immersed. — H.  B. 

Glow-bodies    for  electric  lighting  ;     Manufacture  of 

Siemens  und  Halske  A.-G.  Fr.  Pat.  364,925,  April  5, 
1906.  Under  Int.  Conv.,  April  8,  1905. 
A  wike,  of  rolled  or  wire-drawn  metal,  is  transformed  from 
the  surface  inwards  into  a  chemical  compound  of  increased 
electrical  resistance,  by  causing  the  wire  to  absorb  sub- 
stances capable  of  forming  chemical  compounds  with  it. 
For  example,  a  wire  of  tantalum  is  stretched  upon  a 
support,  such  as  is  used  in  a  tantalum  lamp,  and  is 
immersed  in  a  liquid  capable  of  being  carbonised,  such  as 
petroleum  or  benzol,  whilst  heated  to  incandescence  by 
means   of   an   electric   current.     Carbide   of   tantalum   is 
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formed  progressive!}  from  the  Burface  towards  the  centre 
of  tin-  wire,  and  the  treatment  i-  stopped  when  the  desired 
is  reached.  -  H.  B. 

Ineandeseenc*    il,ctrir    lamps     with     metallic    filaments  i 
Manufacture    i'l  Deutsche   Gasgliihlichl        \    (.. 

(Auerges.).      Fr    Pat.  3(15.188,  April   12,   LS)0(5. 

Tiik  breaking  of  the  filament  in  a  metallic-filament  lamp 
Menu  to  be  due  to  the  fritting  of  the  filament  on  to  its 
supports,  owing  to  the  deposition  at  such  points  of  the 
metallic  particles  liberated  by  the  disintegrating 
of  the  current.  To  obviate  this  defect,  the  patentees 
the  lamp  internally  beforehand  with  surfaces 
carrying  a  Blight  metallic  deposit,  which  offers  numerous 
points  on  which  the  pulverised  metal  may  collect,  instead 
of  upon  the  filament.  To  provide  such  surfaces,  for 
example,  the  bulb,  before  it  is  sealed,  is  filled  with  hydrogen 
at  t  pressure  of  a  few  millimetres,  and  the  electric  current 
d  through  the  filament.  In  a  few  minutes,  disintegra- 
tion  of  the  filament  substance  occurs,  and  a  deposil 
i«  formed  on  the  various  surfaces  inside  the  lamp.  If 
tin-  rapports  for  the  filament  are  white,  the  formation  of 
the  deposit  is  indicated  by  the  appearance  of  a  greyish 
colour.     The  hydrogen  is  then  removed  from  the  bulb. 

— H    B 
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TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  879. 1 

Benzene  ;     Determination   of   carbon   bisulphide   and  total 
sulphur  in .     E.  S.  Johnson.     XXIII.,  page  955. 

Oil'    used  for    gas-making    purposes  :     Composition    and 

valuation  of .     K.  Koss  and  J.  P.  Leather.     II.,  page 

9  Hi. 

United  States  Patent. 

Wood,    peat    ami   the   like ;     Process    ior    charring 

(    .1.  K.  Miiller.  Sundvberg.  Sweden.     U.S.  Pat.  830,352, 
4,  1906. 

See  Ft.  Pat.  351,209  of  1905 ;   this  J.,  1905,  839.— T.  F.  B. 

French  Patents. 

Ammonium  nitrate  :  Manufacture  of [from  distillation 

oases].     \V.    Feld.     Fr.   Pat.   365,409,   April    19,    1906. 
VII  .  page  928. 

terrocyanides  :    Process  for  obtaining from 

of  distillation.      W.    Feld.      Fr.   Pat.   3(15.410.   April    19, 
1900.     VII..  page  928. 

Mineral  oils  ;    Process  and  apparatus  for  refining . 

The    Alcohol    Syndicate.    Ltd.     First    Addition,   dated 
Nov.  30,  1905.  "to  Fr.  Pat.  325,636,  Oct.  27.  1902. 

Sib  Eng.  Pat.  28,243  of  1904  :  this  J.,  1905,  1294.— T.  F.  B. 

Distilling  apparatus  [for  petroleum,   «fce.].     Dampfkessel- 

und   Gasometcrfabr.    vorm.   A.    Wilcke   and   Co.       Fr. 

Pat.  303.993.  March  9,  1906.     Under  Int.  Conv.,  July  29, 

1905. 

A  still  is  connected  with  a  column  and  a  condenser  by 

two  pipes,  each  of  which  is  fitted  with  a  tap.  to  enable 

the  vapours  liberated  in  the  still  to  be  diverted  at  will 

into  the  column  or  the  condenser,  according  as  the  vapours 

are  furnished  by  substances  of  low  or  high  boiling  point. 

— C.  S. 


Petroleum  ;    Process  for  extracting  — 
bituminous     rock.        K.    Endriss. 
March  20.  1906.     Under  Int.  Conv. 


—  from  outcrops  of 

Fr.     Pat.     3114.431. 

March  21,  1905. 


Galleries  driven  into  the  outcrop  are  filled  with  fuel, 
which  is  also  introduced  into  the  natural  fissures  in  the 


itorop  b<  ing  i  o\  ert  d  up  by  impei . 
material  to  prevent  loss  by  evaporation,  the  fuel  is 
ignited,  and  the  petroleum  which  di-iils  out  is  collected 
in  pipes  ,,r  gutters  (previously  arranged  within  and  upon 
tile  surface  of  the  rook).  Means  are  provided  for  admitting 
air  to  the  burning  fuel,  and  also  for  pumping  or  <"n\- 
th i  to  the  mii  face,     I '  s- 

Dislilling    hydrocarbonaeeous    substances ;     Process  and 

apparatus  for .     American  Eduction  Co,     Fr.  Pat. 

305.  HIS,  April   12.   190(1. 

i    S.  Pat  821,323  of  1906;  this  J.,  1906, 584      T.P.B. 

Lubricating  oil  which  •  milt  no  odour  or  even  I  abU 

odour   on    burning.     A.    Haenflein    and    I..   Kornfeld, 
Fr.    Pat    3115,335,   April    17.    1906.      XII.    pag 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  880.) 

Nitrophenolsulphonic   acids;     Contribution    to   the    know- 

I,  ./,,,   of  .     K.  Gnehm  and  0.  Knecht.     J.   prakt. 

Chem,,  1906.  74.  92—111. 
o-Siti'ianisiil-p-sulpheaiic  arid  is  ob tamed  quantitatively 
by  mixing  molecular  proportions  of  o-nitroanisol  and 
chlorosul phonic  acid  at  the  ordinary  temperature.  The 
neu  acid  dissolves  in  anhydrous  ethyl  acetate,  and  very 
readily  in  water,  crystallising  from  the  latter  in  lustrous 
transparent  plates.  By  treatment  with  phosphorus 
pentachloride,  o-nitroanisolsulplioncliloride,  m.  pt.  B6  I 
is  prepared,  and  this  substance  yields  a  sulphonamide 
m.  pt.  146-3  C,  which  is  identical  with  the  product 
obtained  by  Franklin  (see  Amer.  Chem.  J.,  1S90,  20.  463) 
by  the  nitration  of  anisob/i-sulphonic  acid.  The  sulphonic 
group  in  the  abovcacid  must,  therefore,  be  in  the  p-position 
By  reduction  of  the  nitrosulphonic  acid  with  tin  and 
hydrochloric  acid,  o-anisidine-/,. sulphonic  acid  is  obtained. 
This  easily  soluble  substance  when  diazotised  and  com- 
bined  with  /3-naphthol  in  alkaline  solution  produces  a 
bhrish-red  dyestuff.  By  complete  reduction  with  tin 
and  hydrochloric  acid  the  stuphonchloride  is  converted 
into  p  -  methoxv  -  m  •  aminothiophenolhydrochloride 

(ONH8)(OCHa).CsEIs.SH[OCH3:Nrlga:SH=  1:2:4],  which 
crystallises  in  odourless  white  needles,  m.pt  230  —235  < '. 
This  hydrochloride  is  an  unstable  substance  which  has  a 
great  tendency  to  go  over  by  oxidation  into  the  hydro- 
chloride of  the  corresponding  .  distil phide.  The  latter 
stance,  however,  is  readily  diazotised,  and  forms 
a  yellow  diazonium  solution,  which  combines  with 
/3-naphthol  in  alkaline  solution  to  form  a  crimson  azo 
dyestuff. 

The  authors  attempted  to  prepare  sulphurised  thiazines 
by  condensing  />-methoxy  m-aininothiophenolhvdro- 
chloride  with  dimetbyl-p-phenylenediaminethiosulphonic 
acid.  A  very  impure  reaction  product  was  obtained, 
from  which  a  homogeneous  substance  could  not  be  isolated. 
The  blue  coppery  powder  finally  prepared  by  partial 
purification  of  the  crude  mass  apjieared  to  be  intermediate 
between  a  thiazine  and  a  sulphide  dyestuff.  It  poesi 
a  great  affinity  for  tannin-mordanted  cotton,  on  which 
it  is  stated  to  produce  bright  sky-blue  shades  of  great 
fastness  to  washing.  Gn  the  other  hand,  it  does  not  form 
a  hydrochloride,  and  if  dyed  on  untreated  cotton  with 
the  addition  of  sodium  sulphide,  fairly  deep  but  not  very 
fast   blue  shades  are  obtained  after  oxidation  in  the  air. 

— H.  L. 

Brasilin  and   Haematoj-i/lin.     J.    Herzig    and   J.   Pollack. 
Monatsh.   Chein..    1906,   27.   743—771 

In  referring  to  the  different  formula'  which  have  been 
proposed  for  brasilin,  the  authors  mention,  that  in  view 
of  their  observations  on  the  behaviour  of  trimethyl- 
brasilone  and  tetramethylha matoxylin  with  hydroxyl- 
amine  and  phenylhydrazine,  they  prefer  to  adopt  a  form 
of  structure  which  sets  forth  the  ketonic  character  of 
trtmethylbrasflone.  They  show  that  on  heating  the 
phenylhydrazine    derivative    of    tetramethvlhaeniatoxyhn 
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with  acetic  anhydride,  sodium  acetate,  and  zinc  dust,  a 
reduced  acetyl  compound,  Co4H16N202(OCH3)4,  is  obtained, 
analogous  with  the  substance  prepared  in  a  similar  manner 
from  trimethylbrasilone.  It  crystallises  from  alcohol  in 
white  needles  melting  at  1S8° — 192°  C.  The  transformation 
product  obtained  by  treating  tetramethylhaematoxylone 
with  cold  sulphuric  acid  is  described.  It  contains  a 
highly  acid  hydroxyl  group,  does  not  react  with  hydroxyl- 
amine  and  phenylhydrazinc,  and  yields  a  methyl  ether 
melting  at  99° — 101°  C.  which  can  be  readily  hydrolysed 
with  alkali.  The  compounds  obtained  by  nitrating  the 
transformation  products  of  trimethylbrasilone  and  tetra- 
inethylhsematoxylone  are  described. — D.  B. 

Saponari?i,  a    new  glucoside,  coloured    blue    with    iodine. 
G.  Barger.     XX.,  page  951. 

English  Patents. 

Indigo';    Manufacture  of from  phenylglycine  or  its 

derivatives.  A.  G.  Bloxam,  London.  From  F.  Becker, 
Friedenau,  Germany.  Eng.  Pat.  19,353,  Sept.  25,  1905. 
It  is  found  that  the  formation  of  products,  easily  converted 
into  indigo,  by  the  action  of  sodium  amide  and  sodium 
cyanide  on  phenylglycine  or  its  derivatives,  is  primarily 
due  to  the  presence  of  disodium  cyanamide.  The  present 
process  consists,  therefore,  in  introducing  equal  weights 
of  disodium  cyanamide  and  phenylglycine  into  a  crucible 
heated  to  300° — 400°  C,  treating  the  mass,  when  cool, 
with  water,  and  blowing  air  through  the  solution.  The 
yield  of  indigo  is  stated  to  be  nearly  quantitative. — T.F.B. 

Indophenol  [for  sulphide  dyestuffs] ;    Manufacture    of  an 

.     C.  D.  Abel,  London.     From  Act.-Ges.  f.  Anilin- 

fabr.,  Berlin.     Eng.  Pat.  27,000,  Dec.  27,  1905. 

In  the  preparation  of  the  indophenol,  NH2.C6H4.X:C6H4:0, 
by  the  joint  oxidation  of  paraphenylenediamine  and 
phenol,  it  is  claimed  that  good  yields  are  obtained  by 
using  certain  insoluble  metal  peroxides,  e.g.,  lead  peroxide 
or  manganese  dioxide,  as  oxidising  agents,  especially  in 
presence  of  a  substance,  such  as  disodium  hydrogen 
phosphate,  which  facilitates  the  oxidising  action  of  the 
peroxide.  For  example,  11  parts  of  paraphenylene- 
diamine and  10  parts  of  phenol  are  dissolved  in  1500 — 
2000  parts  of  water,  and  the  solution  is  treated,  with 
agitation,  with  a  paste  containing  48  parts  of  lead  peroxide, 
50  parts  of  disodium  hydrogen  phosphate,  and  35  parts 
of  sodium  bicarbonate  ;  the  last-named  substance  is  for 
the  purpose  of  rendering  the  mixture  faintly  alkaline. 
The  precipitate  is  filtered  off,  and  the  indophenol  extracted 
from  it  by  alcohol  or  hot  water  ;  the  resulting  solution 
may  be  used  directly  in  the  manufacture  of  sulphide 
dyestuffs. — A.  S. 

Colour  lakes  [from  azo  dyestuffs]  ;    Manufacture  of . 

O.  Imray.  From  Meister,  Lucius,  und  Briining.  Eng. 
Pat,  27,252,  Dec.  30,  1905.     XIIL4.,  page  939. 

Azo  dyestuffs  ;    Manufacture  of  yellow .     O.  Imray, 

London.  From  Farbw.  vorm.  Meister,  Lucius,  und 
Briining,  Hoechst  a/Main,  Germany.  Eng.  Pat.  2622, 
Feb.  2,  1906. 

Yellow  dyestuffs,  stated  to  be  very  fast  to  light,  are 
produced  by  combining  diazotised  m-xylidine-o-sulphonic 
acid  [(CH3)2:N'H2:S03H=  1:3:4:5]  with  l-sulphoaryl-3- 
inethyl-5-pyrazolones  or  with  l-sulphoaryl-5-pyrazolone- 
3-carboxylic  acids.  The  same  compounds  are  obtained 
by  sulphonating  the  reaction  products  of  diazotised 
m-xylidine-o-sulphonic  acid  with  l-aryl-3-methyl-5- 
pyrazolones   or    l-aryl-5-pyrazolone-3-carboxvlic   acids. 

— H.  L. 

Dyestuff  ;  Manufacture  of  an  [azo] ,  and  colour  lakes 

made  therefrom.  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hoechst  a/  Main,  Germany.  Eng.  Pat.  9989, 
April  28,   1906.     Under  Int.  Conv.,  May  18,  1905. 

Diaminodixylylmethane,  obtained  by  condensing 
p-xylidine  with  formaldehyde,  is  diazotised  with  2  mols. 
of  nitrous  acid,  and  combined  with  2  mols.  of  "  R  salt  " 
(sodium    salt    of    2.3.6-naphtholdisulphonic    acid).     The 


resulting  dyestuff  is  stated  to  be  particularly  adapted  to 
the  preparation  of  lakes  in  the  usual  manner  ;  these  are 
said  to  be  absolutely  fast  to  water,  and  to  possess  very 
pure,  brilliant  blue-red  shades.  (See  Eng.  Pat.  15,386 
of  1892;    this  J.,   1893,  754.)— T.  F.  B. 

Naphthalene  derivatives;    Manufacture  of  new  colouring 

matters    [Azo    dyestuffs]    from .     J.    Y.    Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  7287, 
March  26.  1906. 

Azo  dyestuffs  giving  red  to  violet  shades,  fast  to  light, 
are  obtained  by  combining  monoalkyl-ethers  of  1.4-di- 
hydroxynaphthalene  with  sulphonated  diazo-  and  tetrazo- 
com pounds  of  the  benzene  and  naphthalene  series.  For 
instance,  the  diazo  solution  from  1 7-3  parts  of  metanilic 
acid  is  run  into  a  solution  containing  17-4  parts  of  the 
sodium  salt  of  the  monomethyl-ether  of  1.4-dihydroxy- 
naphthalene,  together  with  sufficient  sodium  carbonate 
to  render  the  solution  alkaline,  the  mixture  being  stirred, 
and  cooled  to  0°  C.  The  dyestuff  is  recovered  by  salting. 
out.     It  dyes  wool  very  level  bluish-red  shades. — A.  S. 

Naphthalene    derivatives ;     Manufacture   of .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabr.,  Ludwigshafen,  Germany.  Eng.  Pat.  7287a, 
March  26,   1906. 

Monoalkylethers  of  1.4-dihvdroxynaphthalene  are 
prepared  by  heating  1.4-dihydroxynaphthalene  with 
alcohol  and  a  mineral  acid. — H.  L. 

Thioindoxylcarboxylic    acid;    Manufacture   of   a    sulphur- 
containing    red    colouring   matter  from ,   and  from 

Thioindoxyl.  Kalle  und  Co.,  Biebrich  on  Rhine, 
Germany.  Eng.  Pat.  14,057,  June  19,  1906.  Under 
Int.  Conv.,  Dec.  22,  1905. 

Thioindoxylcarboxylic  acid  or  thioindoxyl  are  con- 
verted into  the  corresponding  red  dyestuff.  which  contains 
sulphur,  by  heating  with  sulphur,  sulphuretted  hydrogen 
being  evolved. — H.  L. 

United  States  Patent. 

Ortho-oxymonoazo    dye    [Azo    dyestuff],    and     process    of 

making    same .     K.     Schirmacher,     F.     Schmidt, 

C.  Pretzell,  and  W.  Schumacher,  Assignors  to  Farbw. 
vorm.  Meister,  Lucius,  und  Briining,  Hoechst  on  the 
Maine,  Germany.     U.S.  Pat.  827,468,  July  31.   1906. 

The  process  is  claimed  for  preparing  o-oxymonoazo 
dyestuffs  from  chromotropic  acid  and  diazotised  o-amino- 
oxybenzene  derivatives  containing  no  sulpho-group. 
which  consists  in  causing  these  bodies  to  act  upon  each 
other  in  presence  of  hydroxides  of  elements  forming  "  the 
five  middle  members  of  the  second  group  of  the  periodic 
system."  The  bluish-red  dyestuff  formed  by  the  com- 
bination above  referred  to  is  claimed  as  a  new  product 
(see  this  J.,  1906,  471).— H.  L. 

French  Patents. 

Phenylnaphthimidazole ;  Process  of  making  aminohydroxyl- 

ated  derivatives  of .     Act.-Ges.  f.  Anilinfabr.      Fr. 

Pat.  361,543,  June  8,  1905. 

See  Eng.  Pat,  11,759  of  1905  ;  this  J.,  1906,  215.— T.  F.  B. 

Dyestuffs  ;   Process  for  making  new  monoazo .     Act.- 
Ges.  f.  Anilinfabr.     Fr.  Pat.  365,040,  April  9,  1906. 

Aminosulphonic  acids  of  the  benzene  or  naphthalene 
series  are  diazotised,  and  combined  with  1.4-dichloro- 
2.6-phenylenediamine  ;  the  resulting  dyestuffs  dye  wool 
from  acid  baths  in  yellow  to  orange  shades,  of  satisfactory 
fastness  to  light  and  acids. — T.  F.  B. 

Dyestuffs  ;   Production  of  azo susceptible  to  chroming 

on  the  fibre.  Soc.  pour  l'lndustrie  Chimique  a  Bale. 
Second  Addition,  dated  June  19,  1905,  to  Fr.  Pat. 
351,125,  Jan.  4,  1905. 

The  presence  of  certain  organic  compounds,  such  as 
alcohol,  glycerol,  pyridine,  and  aniline,  has  been  found  to 
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increase  greatly  tho  power  of  combination  of  u-diazo- 
ntholsul  phonic  acids  with  other  components.  When 
alcohol  is  employed,  diazotisation  may  also  take  place  in 
alcoholic  suspension.  -I  kilos,  of  1.2.4-aminonaphthol- 
■nlphonic  acid,  previously  acetylated  in  the  hydroxy! 
group,  ns  described  in  the  principal  patent  (this  J.,  1005, 
MO).  Hre  diazotised  by  moans  of  7  kilos,  of  sodium  nitrite, 
the  acetyl  group  is  eliminated  (either  by  long  standing,  or 
l<v  neutralising  with  sodium  hydroxide),  and  the  solution 
Idod  to  a  solution  of  16  kilos,  of  1.5-dihydroxy- 
naphthalene,  25  kilos,  of  caustic  soda  solution,  :in  K  ,  and 
100  kilos,    of   pyridine;     the   formation   of   the  dyestuff 

mences  immediately;  after  two  hours  the  produ 
doted,  and  the  dyestuS  precipitated  by  acetic  acid  or  a 
mineral  acid.  It  dyes  wool  in  violet  shades,  transformed 
on  after-chroming  into  very  fast  greenish-black  shades. 
The  combination  of  similar  diazonium  compounds  with 
■-naphthol,  3-naphthol,  1 .8-dihydroxynaphthalene,  1.5- 
nanhtholsulphonic  acid,  and  l.ii-aminonaphthol  is  also 
deecribed.     (See  also  this  J.,  1905,  1168.)— T.  F.  B. 

Indigo;    Process  for  mating .     A.  Kahtjen.    Fr.  Pat. 

865,109,  Feb.  IT,  1900.  Under  Int.  Conv..  .March  6. 
1905. 

IsitiiO  can  be  formed  quantitatively  from  a-isatinanilide 
by  treatment  with  hydrogen  sulphide,  in  neutral  or  alkaline 
suspension,  at  temperatures  between  25°  and  70°  C. 
At  lower  temperatures  indigo  is  not  formed  directly,  but 
the  product  (probably  n-thioisatin)  can  be  readily  con- 
i-d  into  indigo.  Hydrogen  sulphide  may,  for  example, 
be  passed  into  a  solution  of  10  parts  of  a-isatinanilide  in 
30—40  parts  of  alcohol,  at  the  ordinary  temperature,  until 
the  solution  is  decolorised;  after  dilution,  the  indigo  is 
precipitated  by  means  of  air  or  other  oxidising  agent, 
alone  or  in  presence  of  alkali,  or  by  addition  of  alkalis 
or  acids.  Indigo  may  be  produced  directly  by  passing 
hydrogen  sulphide  into  an  aqueous  suspension  of 
a-isatinanilide  at  a  temperature  of  50°  C.  The  sulphur 
can  be  removed  from  the  indigo  by  any  suitable  method. 

— T.  F.  B. 

\.S-Arylaminonaphtholsulphonic  acids  ;  Production  of , 

and  of  azo  dyestuffs  derived  therefrom.  Farbenfabr.  vorm. 
F.  Baver  und  Co.  Ft.  Pat.  364,004,  March  9.  1906. 
I'nder  Int.  Conv.,  April  26,  1905. 

The  preparation  is  claimed  of  l.S-arylaminonaphthol- 
sulphonic  acids  by  heating  1.8-aminonaphtholsulphonic 
acids  or  their  salts  with  an  aromatic  base  in  the  presence 
of  water,  and  of  azo  dyestuffs  by  combining  these  sub- 
stances with  diazo  compounds.  Arylation  may  be  carried 
out  with  or  without  the  addition  of  a  condensing  agent 
or  of  a  salt  of  the  aromatic  amine.  Example  :  341  parts 
of  1.8-aminonaphthol-3-6-disulphonic  acid,  200  parts  of 
aniline,  and  1000  parts  of  water  are  heated  to  I40:  C.  for 
48  hours.  The  mass  is  then  made  alkaline,  and  the  excess 
of  aniline  driven  off  with  steam.  After  neutralising, 
1.8-phenvlaminonaphthol-3.6-disulphonic  acid  is  precipi- 
tated with  salt  in  the  form  of  white  needles.  The  shades 
of  a  number  of  the  combinations  made  with  the  above  and 
other  l.S-arylaminonaphtholsulphonic  acids  by  the  process 
claimed  are  shown  in  the  following  table: — 

Shade  produced 
DyestufT .  on  wool. 

Black 
Blue  black 


7-tlitraniune 


j-naphthylamine    | 

^naphthylamine    (   +  1.5-phenyIaiuinonaphthol- '  Violet  black 


diohloroaniline 

•-anisidine 

aminoazobenzene 

F-nitraniline 

i-naphthylamine 

aniline 


J3.6-disulphonic  acid        '  Violet  black. 
I  Violet 
1  Black 

(  +1.8-p-tolylaminonaphthol-    '  2!*^khl.,i, 
J  3.6-disnlphonic  acd  I  f^let  bUck 


■«-naphthylamine 

1  4-nitronaphthylamine-S- 

sulphonic  acid 
aitroaminophenol 

a-naphtbylamine 
o-aminophenolsulphooic 

acid 
eWoro-o-amroophenolstif- 

pbonic  acid 


1  +  1.8-phenylamino-  I  ^  lolet 
-      naphthol-4  S-di-       B,      blick 
J      sulphonic  acid       ,  yjolet  b|ack 

\  .  Blue  black 

I  +  l.*-ohenylamino-  ' 

naphthol  -  4  -  sul-    Dark  Violet 


|      ph 


onic  acid 


!  Dark  Violet 
— H.  L. 


A  nthracene  series  ;   Production  of  a  new  dyrsln/J  of  the . 

Farbenfabr.  rorm.  !•'.  Haver  und  Co.     I  : 
Uaroh  9,  1908.     I'nder  Int.  Conv.,  Nov.  20,   I 

i  v  f.i ~t  new  dye. tut!  of  unknown  constitution  is 
obtained  by  hasting  a  mixture  ..f  3-methylanthraquinoiu 
with    I   parts  of  sul|>hur  to  I    r  3      t   hours. 

After  purification, the  newdyestnS  is  obtained  as  a  dark- 
yellow  crystalline  powder,  insoluble  in  diluted  acids  and 
alkalis,  which  dyes  cotton  from  an  alkaline  hydrosulphite 
vat  in  orange  brown  shades,  turning  to  pure  yellow  after 
washing. — H.  I.. 

Anthracene   scries;    Production   of  dt/estuffs  of  the  . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Fr.  Pat  364,219, 
March  13.  1906.      I'nder  Int.  Conv  .  June  13,  1905. 

Dvksttffs  of  the  anthracene  series  which  dye  cotton 
from  an  alkaline  hydrosulphite  vat,  are  produced  by 
heating  n-aniinoanthraquinoncs  with  alkali  phenolates  or 
with  mixtures  of  caustic  alkalis  and  phenols,  with  or  with- 
out the  addition  of  oxidising  agents.  The  product  thu- 
obtained  from  a-aminoanthraquinone  yields,  it  is  stated, 
blue  shades:  that  from  1.4-diaminoanthraquinone, green 
shades;  and  those  obtained  from  1.5-  and  1.8-diamino- 
anthraquinone   respectively,   yield   bluish-green   shades. 

— H.  L. 

Azo    dyestuffs :     Production    of    new    .     Farbenfabr. 

vorm.  F.  Baver  und  Co.  Fr.  Pat.  364,406,  .March  19_ 
1906.     Under  Int.  Conv.,  Oct.  23,  1905. 

New  azo  dyestuffs  are  prepared  by  combining  the  tetrazo- 
compound  of  the  di-p-aminophenvl  ether  of  glvcol. 
XH,,.C6H4.O.CH2.CH2.O.C6H4..VH.,.  "with  two  molecules 
of  either  2.5-aminonaphthol-7-mono-  or  1.7-disulphonic 
acid,  or  substitution  products  thereof,  or  with  one  molecule 
of  the.se  substances  and  another  molecule  of  some  other 
suitable  compound.  The  products  obtained  are  stated 
to  possess  excellent  affinity  for  unmordanted  cotton,  pro- 
ducing bright  red  shades  fast  to  acids.  A  table  is  given  in 
which  twenty-one  such  combinations  are  described. — H.  L. 

Anthracene  series;    Production  of  derivatives  of  the . 

[Anthracene  dyestuffs.}  Farbenfabr.  vorm.  F.  Bayer 
und  Co.  Fr.  Pat.  365,305.  April  14,  1906.  Under  Int. 
Conv.,  Oct.  23,  1905. 

By  condensing  alizarin  or  its  derivatives  with  o-diamino- 
antliraquinones,  hydro-azines  are  obtained,  which  form 
"  vats "  when  treated  with  alkaline  reducing  agents. 
dveing  cotton  blue,  green,  and  brown  shades.  Twenty  kilos, 
of  alizarin,  20  kilos,  of  1.2-diaminoanthraquinone, 
20  kilos,  of  boric  acid,  and  200  kilos,  of  phenol 
are  heated  to  boiling  for  16  to  20  hours,  and  the  product 
is  poured  into  water,  and  purified  by  washing  with  hot 
water  and  hot  pyridine  ;  a  blue  "  vat  "  is  obtained  from 
this  product,  as  also  from  those  from  1.2-  or  2.3-diamino- 
anthra^uinone  and  purpurin.  The  products  from  1.2-  or 
2.3-diaminoanthraquinone  and  purpurin-a-sulphonic  acid 
give  bluish-green  vats,  those  from  2.3-diaminoanthra- 
quinone and  Alizarin  Blue  or  Alizarin  Bordeaux,  green 
vats,  whilst  those  from  2.3-diaminoanthraquinone  and 
alizarin  or  /3-nitroalizarin  form  brown  vats.  (.See  also  this 
J„  1902.  42;  1903,1192;  1904,1026,  1209,  1210;  1905, 
1167.)— T.  F.  B. 

Dyestuffs :     Production   of    new    mordant-dyeing   monoazo 

.     Farbenfabr.  vorm.  F.  Baver  und  Co.,     Fr.  Pat. 

365.415,  April  19,  1906.  Under  Int.  Cor.v.,  Dec.  20, 
1905. 
5-\itro-4-chlobo-2-amixophenol,  obtained,  together 
with  6-nitro-4-chloro-2-aminophenol,  by  nitrating  4-chloro- 
2-aminophenol,  or  its  ethenyl  derivative,  is  diazotised, 
and  combined  with  the  sulphonic  acids  of  the  naphthols, 
aminonaphthols,  dihydroxynaphthalenes.  or  their  deri- 
vatives. The  dveings  on  wool  from  acid  baths  are  various 
shades  of  red.  converted,  by  subsequent  treatment  with 
bichromate,  into  blue,  green,  and  black  shades. — T.  F.  B. 

Indigo  :    Preparation  of  an  instantaneously  soluble  . 

M.   Puaux.     Fr.   Pat.   364.031,   March   10,   1906. 
The  author  treats  powdered  indigo  containing  95 — 100  per 
cent,  of  indigotin  with  2  volumes  of  water  and  5  volumes 
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■  of  caustic  soda  of  38°  B.  for  30—45  minutes  at  80=  C. 
and  claims  that  after  precipitation  with  dilute  sulphuric 
acid  he  obtains  a  "  new  variety  "  of  indigo.  This  sub- 
stance is  said  to  be  practically  soluble  in  water  made 
slightly  alkaline  with  sodium  carbonate  or  ammonia, 
and  to  produce  shades  50  per  cent,  deeper  than  ordinary 
indigo  of  the  same  strength  under  equal   conditions   of 

•  dyeing. — H.  L. 

Dyestuff  suitable  for  the  preparation   of  lakes?    Proas, 

/or  making  an  [a:o] .     Farbwerke  vorm.  Meister, 

Lucius,  und    Briinine.     Fr.    Pat.    364.807.    March    31, 
1906.     Under  Int.  Conv..  May  IS.  1905. 

:  See  Eng.  Pat.  9989  of  1906  ;   preceding  these.— T.  F.  B. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

(Continued  from  page  S81.) 

'Sodium    sulphide-formaldehyde;    Reserves   under   Anil  in: 

Black    by    means    of    .     E.    Trepka.     Rev.    Gen. 

Mat-Col.,  1906,  10.  257—258. 

The  author  proposes  to  produce  coloured  reserves  under 
Aniline  Black  by  means  of  basic  dvestuffs  fixed  with 
zinc  sulphide.  (See  H.  Schmidt.  Bull."  Rouen.  1SS3,  291.) 
The  dyestuff  is  printed  together  with  a  soluble  zinc  salt 
and  sodium  sulphide-formaldehyde.  On  steaming,  zinc 
sulphide  is  formed,  and  is  precipitated  on  the  fibre, 
together  with  the  dyestuff.  The  sodium  sulphide-form- 
aldehyde is  prepared  as  a  thin  paste  by  adding  2000 
arms,  of  40  per  cent,  formaldehyde  to  a  solution  of  1000 
grins,  of  sodium  sulphide  in  4  litres  of  water  at  40°  C. 
After  24  hours  this  mixture  is  strained  through  a  cloth, 
and  is  then  ready  for  use.  The  following  are  the  recipes 
for  the  reserves  which  are  printed  on  cloth  prepared  with 
aniline  salt,  sodium  chlorate,  and  potassium  ferrocyanide 
in  the  usual  way  for  Aniline  Black. 


Dark      Sky 
Red.     Pink.    Yellow.    Olive,    blue.     blue. 


Thickening  S 400  400  400  400  400 

Zinc  sulphate  crvst.  100  100  100  100  100 

Rhodamine  6G.    ...  12  10  —  —  — 

Thioflavine    12  —  —  —  — 

Safranine     12  —  —  —  — 

Auramine    —  —  30  35  — 

Methvlene  Blue —  —  —  '5  30 

Water 104  240  100  100  220 

Methvl  alcohol 100  —  70  80  — 

Sod.  sulphide-form.  200  200  200  200  200 

Sod.  acetate    —  —  50  30  — 

Magnesium  acetate. 

24"'  B 60  50  50  50  50 

1000  1000  1000  1000  1000 


Artificial  silk;    Improved  apparatus  lor  the  manufacture 

of .     E.     Thiele.     Brussels.     Eng.     Pat.     16,078, 

July  16,  1906.     Under  Int.  Conv.,  Oct.  26,  1905. 

A  new  apparatus  for  spinning  artificial  silk  is  described 
(see  figure).  The  spinning  solution  enters  in  thread 
form  into  the  spinning  vessel,  b,  through  a  rose  or  nozzle, 
a,  and  after  passing  through  is  wound  upon  a  drum,  c. 
The  precipitation  liquor  is  allowed  to  flow  from  the  main 
reservoir,  (/.  into  the  open  auxiliary  tank,  e,  in  which  the 
level  of  liquid  is  kept  constant  by  means  of  an  adjustable 
overflow  pipe,  /.  It  is  conveyed  by  a  pipe,  g,  into  the 
spinning  vessel,  o,  from  which  it  flows  away  into  the 
trough,  h.     The  spinning  vessel  is  closed  at  the  top  and 


Thickening  S  is  made  up  of  320  parts  of  dextrin,  500 
parts  of  starch,  100  parts  of  water.  480  parts  of  potassium 
sulphite  40'  B,  100  parts  of  glycerol,  and  100  parts  of  olive 
oil.  After  printing,  the  goods  are  steamed  for  four  to 
five  minutes,  chromed,  linsed,  and  soaped.  The  colours 
ate  stated  to  be  as  fast  to  washing,  but  scarcely  so  bright 
as  those  obtained  with  zinc-white  and  albumin  prepara- 
tions :  but  the  mixtures  can  be  much  better  printed  as 
they  are  free  from  insoluble  substances. — H.  L. 

English  Patents. 

Silk,    artificial ;     Process   for   the    manufacture    of   . 

G.   Gorrand.   Saint-Etienne,   France.     Eng.   Pat.   6166, 
March  14,  1906. 

See  Fr.  Pat  354,424  of  1905  ;  this  J.,  1905,  1 106.— T.  F.  B. 


open  at  the  bottom,  so  that  the  whole  apparatus  actually 
represents  an  upright  siphon  filled  with  precipitation 
liquor,  of  which  one  leg  is  formed  by  the  spinning  vooocL 
and  the  other  by  the  tube,  g.  By  this  arrangement  the 
auxiliary  tank,  e,  is  at  a  lower  level  than  the  spinning 
vessel,  so  that  the  fluid  column  in  6  is  freed  from  the 
pressure  it  receives  in  the  apparatus  where  the  tank  is  above 
the  spinning  vessel.  In  the  figure  the  level  of  liquid  in  e  is 
higher  than  in  the  trough,  h,  so  that  the  precipitation 
liquor  flows  in  the  direction  mentioned.  On  the  other 
hand,  by  lowering  the  overflow  pipe,  /,  sufficiently,  the 
direction  of  the  flow  of  liquid  may  be  reversed.  By 
these  means,  it  is  claimed,  a  steadily  uniform  "'  vacuum." 
adjustable  without  interruption  of  the  continuity  of 
spinning,  may  be  obtained. — H.  L. 

Silk  ;    Process  for  simultaneously  ungumming  and  dyeing 

raw  .natural    .     J.    G.     Lorrain,    London.     From 

Gebrueder  Schmid,  Basle,  Switzerland.  Eng.  Pat. 
2359.  Jan.  30,  1906. 
One  hundred  kilos,  of  raw  silk  hanks  are  suspended 
within  a  vessel  containing  a  solution  of  33  kilos,  of  soap 
and  5  kilos,  or  a  rhodamine  dyestuff  in  580  kilos  of  water, 
the  silk  not  being  in  contact  with  either  the  solution  or 
the  walls  of  the  vessel.  The  solution  is  then  heated  to 
the  boiling  point,  the  lather  produced  rising  and  enveloping 
the  hanks^  After  from  20  to  50  minutes,  the  dyed  hanks 
are  removed,  and  washed  in  water,  whereby  the  softened 
sericin  (silk-gum)  is  completely  or  partly  removed  from 
the  fibroin.  The  formation  of  lather  may  be  accelerated 
bv  injecting  air  under  pressure  into  the  soap  solution 
at  or  near  the  bottom  of  the  vessel,  and  weighting  sub- 
stances may  be  added  to  the  bath. — A.  S. 

Warps  or  hanks  of  yarn  or  other  woven  or  felted  fabrics  or 

fibrous  materials  ;  Machinery  for  drying .     A.  X. 

Marr,  Leeds.     Eng.  Pat.  19,508,  Sept.  27,  1905. 

The  machine  consists  preferably  of  three  chambers  placed 
parallel  to  the  movement  of  the  material,  the  middle 
compartment  being  the  drying  chamber  and  the  lateral 
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Ones  the  fan  chambers,  though  one  ol  the  latter  ma)  be 
dispensed  with  if  desired.  The  fans,  working  in  the  fan 
chambers,  draw  the  moisl  air  from  the  drying  chamber, 
ami  also  circulate  the  air  over  :i  heating  apparatu  I 
:t  enters  the  drying  chamber.  "  Races,'  or  angle  iron 
paths,  are  mounted  si  the  top  and  bottom  of  the  dr_\ 
chamber,  and  rods  or  poles  intermittently  traverse  the 
races  ;  (lie  material  is  passed  alternately  around  the  upper 
in. I  lower  Beries  of  rods,  thus  forming  folds  or  festi 
in  which  the  material  passes  over  the  m » j ><■  i-  rod  and  under 
the  lower.  A  pair  of  horizontal  endless  chains  in  the  upper 
portion  of  the  drying  chamber,  and  a  (our  in  the  lower 
portion,  work  intermittently  over  sprocket  wheels  mounted 
on  shafts  carried  by  fixed  bearings  at  the  ends  of  each  of  the 
races,  ■mil  each  ■ham  is  provided  with  projections  for 
ping  along  through  the  drying  chamber  the  series  of 
rods  inserted  in  the  loops  of  the  material.  'Two  pairs  ol 
rertical  endless  chains  are  placed  at  the  feed  end  of  the 
machine,  and  one  pair  at  the  delivery  end.  each  chain  bi 
provided  with  projections,  and  arranged  to  intermittently 
reciprocate  in  pairs  over  sprocket  wheels.  These  chains 
convey  the  rods,  when  free  from  the  material,  from 
the  lower  to  the  upper  races,  and  vici  versd.  The  cycle 
of  intermittent  movements  of  the  whole  of  the  endless 
Uhaina  is  controlled  by  suitable  gearing.  The  rods  are 
thus  automatically  arranged  and  inserted  on  the  under  and 
upper  surfaces  of  the  material  for  forming  it  into  loops,  the 
material  is  made  to  traverse  the  diving  chamber,  and  the 
rods  afterwards  disengaged  from  the  festoons,  and  returned 
into  position  for  re-insertion  at  the  feed  end  of  the  machine. 

—  B.  X. 

■eds:    Treatment  of  certain for  the  production 

of  (i  thickening  suitable  lor  calico  printing  and  vari 
other  purposes.      The  Calico  Printers'  Association.- Ltd.. 
Manchester,    and    W.    Warr.    Stalybridge.     Eng.    Pat. 
82,301,  Nov.  1,  1905. 
Irish  moss  or  other  seaweed  (70  lb.)  is  treated  with  dilute 
hydrochloric  acid  (1  lb.  of  30  per  cent,  acid)  to  remove 
the  lime,  washed,  and  boiled  with  water  containing  sodium 
carbonate  (30  ozs. )  or  ammonia  ;    the  mucilage  is  freed 
from  the  fibrous  residue,  and  bleached,  6  lb.  of  bleaching 
powder    being    sufficient  :      when    sufficiently    bleached, 
111  lb.  of  sodium  bisulphite.  7u    Tw.,  are  added,  and  2  H>. 
of  22  per  cent,  ammonia  solution.     When  cool,  the  mucil- 
age forms  a  thick  transparent  jelly,  which  may  be  employed 
in  calico  printing  and  finishing,  especially  with  basic  dye- 
stuffs  dissolved  in  phenol  or  aniline. — T.  F.  B. 

Formaldehi/dc-siilphoxylic    acid  :     Manufacture    of    alkali 

tolls     of     .     [Discharges.]      J.      Rohner.      Basle, 

Switzerland.     Eng.  Pat.  14.343.  June  22.  1900. 

Sib  Fr.  Pat.  362,405  of  1906  ;  this  J.,  1906,  692.— T.  F.  B. 
United  States  Patent. 

Cotton;     [Electrolytic]    Method   of  treating .     G.    D. 

Burton,  Boston.  Mass.     U.S.  Pat.  827. 293.  July  31.  1906. 

Cotton  is  immersed  in  a  bath  in  which  wool  has  I  ei  a 
degreased,  and  sodium  carbonate  or  a  mixture  of  one  part 
of  sodium  chloride  with  two  parts  of  sodium  carbonate  is 
added.  An  electric  current  is  then  passed  through  the 
whole.  It  is  claimed  that  the  wool  grease  is  thus  absorbed 
by  the  fibre,  which  becomes  softened,  and  at  the  same  time 
rains  in  tensile  strength.  Several  methods  for  carrying 
out  the  process  are  described. — H.  L. 

Frbnch  Patents. 

Artificial  silk  works,   <t-c.  ;    Process  for  the  recovery  of  the 

alcohol   and   ether  contained    in  the  air  of  .     J-  M. 

E.  Dervin.  First  Addition,  dated  May  4,  1905,  to  Fr. 
Pat.  350.298,  Nov.  8,  1904. 
In  the  process  described  in  the  main  patent  (this  J..  1906, 
71)  the  air  is  passed  through  absorption  towers  containing 
sulphuric  acid,  and  the  acid  is  then  distilled  in  radio  in 
order  to  recover  the  ether.  In  the  present  addition,  the 
process  is  modified:  (1)  by  mixing  the  saturated  sulphuric 
acid  with  one  or  two  molecular  proportions  of  water 
before  distilling  off  the  dissolved  ether,  to  prevent  loss  of 
ether  by  conversion    into   ethylsulphuric    acid ;     (2)  the 


spinning  operal condui  ted  in  s  closed  'ham her,  with 

the  primary  obje>  I  of  limiting  the  volume  ol  sir  which  it 

is  necessary  to  treat,  and  thus  diminishing  the  ai in!  "f 

sulphuric  acid  necessary  for  absorption ;   (3)thedrii 
issuing  from  the  tower- 1-  led  baok  to  the  spinning  chamber, 
and  is  thus  forced  to  circulate  continuously.     In  ordoi 

to  o itcract  the  excessive  dryness  of  the  air  with  which 

it  is  brought  into  contact,  hygroscopic  substances,  such 
as  glycerol,  or  calcium  or  magnesium  chloride,  tie  tddedto 

the  collodion,  either  I"  fore  or  after  it  hat  Ue*n  drawn  out 

into  i  breads. — II.  1.. 

Artificial   tfflt  .    Tubular  apparatus  /or  forming 
coverings  round  the  filaments  formed  in  tin  manufacture 

of .      H.   E.   A.   Vittenet.      Fr.    Pat.   361,668,  June 

19.   1905. 

See  U.S.  Pat.  828,155  of  1900;  this  J.,  1906,  845.— T.  F.  B. 

Dialyser    [Purification    of    cuprammonium    solutions    in 

ma ii ii fact ii re   of  artificial    suk].     A.   Lecoeur.      Fr.    Pat. 
365,099,    April    11,    1906. 

'71 


h-      2      H"       ? 


The  apparatus,  which  is  especially  applicable  to  the  process 
of  purifying  colloidal  ammoniaeal  copper  hydroxide, 
described  in  Fr.  Pat.  362,986,  of  1906  (this  J.,  1906,  808), 

has  the  form  of  an  ordinary  filter- press,  as  shown  in  the 
figure.  The  dialysing  plates.  3,  are  formed  of  "  aabesl 
porcelain."  and  are  carried  in  wooden  frames.  2.  between 
which  are  placed  the  distance  frames.  4.  the  joints  being 
made  with  rubber  cord,  as  shown  at  0.  The  licpiid  to  be 
treated  enters  through  the  pipe,  7.  into  the  first  chamber, 
a.  and  circulates  through  the  other  chambers,  a.  a,  by  the 
channels.  8,  9,  10.      The  water  enters  through  the  pipes, 

11.  into  each  of  the  chambers.  Ik  b.  and  leaves  by  the  pipes, 

12.  carrying  off  the  crystalloids  in  solution. — W.  H.  C. 

Rabbit  fur;     Manufacture   of  an   antiseptic  product  from 

to    replace    wool    or    down.     J.    Serre.     Fr.    Pat. 

363.722.  Feb.  22.  L906. 
Rabbit  fur  is  first  beaten  into  a  woolly  or  downy  material. 
then  treated  with  an  "  and  antiseptic  '  solution,  consisting 
of  10  parts  of  ether  and  90  parts  of  carbon  bisulphide,  and 
afterwards  dried.  It  is  claimed  that  treatment  with  this 
"  acid  antiseptic  "  solution  renders  the  material  stronger 
and  more  coherent,  enables  it  to  be  spun,  completely 
protects  it  against  microbes  and  all  kinds  of  insects, 
renders  it  a  suitable  substitute  for  antiseptic  wadd 
and  makes  it  well  adapted  for  the  manufacture  of  all  kinds 
of  hygienic  fabrics. — H.  L. 

Bleaching  ;     Process    of    E.     Ringenbach.      First 

Addition,  dated  Feb.  10,  1906.  to  Fr.  Pat.  353.113, 
April  7.  1906. 

The  process  of  bleaching  described  in  the  principal  patent 
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Calcium  sulphate. 
gnus,  per  litre. 


Calcium  hydroxide, 
grms.  per  litre. 


Solid  phase. 


0-0 

1-166 

Ca(OH)a 

0-391 

1-141 

,, 

0-666 

1-150 

0-955 

1-215 

1-214 

1-242 

1-588 

1-222 

Ca(OH)2;CaSO„  2H20 

1-634 

0-939 

CaSO»,  2HsO  1 

1-722 

0-611 

1-853 

0-349 

1-918 

0-176 

2-030 

0-062 

2-126 

0-0 

" 

(see  this  J.,  1905.  1011)  is  modified   by  the   introduction 
of  a  kier,  in  which  a  continuous  boil  can  be  given,  so  that 
the  whole  process  of  bleaching,  from  singeing  to  drying,    | 
can,  it  is  claimed,  be  carried  out  in  one  operation. — H.  L. 

■Bleaching  and  scouring  of  textile  fabrics  and  vegetable  and 
animal  fibres  ;    Electrolytic  apparatus  applicable  to  the 

.     A.  Dossonville.     Fr.  Pat.  363,866,  March  3,  1906. 

The  material  receives  a  preliminary  washing  for  the 
removal  of  impurities  during  its  passage  over  a  washing 
roller,  and  is  then  passed  into  the  electrolytic  bath  between 
vertical  plates  of  carbon  insulated  from  each  other,  and 
supported  on  an  insulated  perforated  plate.  Two  or  more 
small  windlasses,  provided  with  blades,  convey  the 
material  through  the  bath,  the  blades  being  cleaned  by 
scrapers  actuated  by  cams,  in  order  to  prevent  the  material 
from  being  entangled.  The  material,  after  leaving  the 
electrolytic  bath,  is  conveyed  by  travelling  aprons  between 
squeezing  rollers,  on  to  which  streams  of  water  are 
falling,  in  order  to  thoroughly  wash  it. — B.  N. 

Bleaching    textile  fibres,   threads,   and    fabrics  ;    Process 

for .     H.  Zeitschner.     Fr.  Pat.  36-1,797.  March  31, 

1906. 

See  Eng.  Pat.  5296  of  1905  ;  this  J.,  1906,  372.— T.  F.  B. 

Shaded  effects  [on  fabrics'] ;  Process  for  obtaining  ■ — ■ — . 
Farbwerke  vorm.  Meister.  Lucius,  und  Briining.  Fr.  Pat. 
361,582  June  24,  1905. 

See  Eng.  Pat.  10,195  of  1905  ;  this  J.,  1906,  262.— T.  F.  B. 

Drying  installation  \jor  textile  materials].    E.  Mertz.     Fr. 
Pat.  364,914,  April  4,   1906. 

A  dkytxg-chamber  is  placed  over  a  heating-chamber, 
being  separated  from  it  by  a  floor  formed  of  gratings.  An 
air-flue,  with  a  damper  at  each  end,  passes  along  each  side 
of  the  floor  of  the  drying  chamber.  By  suitably  arranging 
the  dampers,  a  current  of  fresh  air  is  forced  by  a  fan  into 
the  heating  chamber,  rises  through  the  floor  into  the 
drying  chamber,  and  is  exhausted  from  the  side  flues  by 
a  second  fan,  placed  at  the  other  end.  Also,  by  altering 
the  arrangement  of  the  dampers,  the  same  air  can  be 
made  to  circulate  from  the  heating  to  the  drying  chamber, 
and  thence  by  the  side  flues  back  to  the  heating  chamber. 

— W.  H.  C. 

Glue  or  size,  and  process  of  making  the  same.     M.  Bonnet. 
Fr.  Pat.  365,285,  April  14,  1906.     XIV.,  page  942. 
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Lime,  gypsum,  water,  at  25°  C. ;    The  system .    F.  K. 

Cameron  and  J.  M.  Bell.     J.  Amer.  Chem.  Soc,  1906, 

28,  1220—1222. 
Two  series  of  solutions  were  prepared  ;  in  one  case  solid 
gypsum  was  added  to  solutions  containing  varying 
quantities  of  calcium  hydroxide,  and  in  the  other  lime  was 
added  to  solutions  of  gypsunn.  After  two  weeks,  at  25°  C, 
the  solutions  were  analysed.  The  results  are  shown  in 
the  following  table  : — 


It  thus  appears  that  the  solubility  of  lime  in  gypsum 
solutions  is  hardly  affected  by  the  concentration  of  the 
gypsum,  but  slightly  increases  with  it ;  whilst  the  solu- 
bility of  gypsum  in  lime  solutions  decreases  regularly  as 
the  concentration  of  the  lime  increases. — J.  T.  D. 

Gelatinous  inorganic  salts  of  the  alkaline-earths.  C.  Xeuberg 
and  E.  Neimann.  Biochera.  Zeits.,  1906,  1,  166—176. 
Chein.  Centr..  1906,  2,  590—591. 
If  dilute  sulphuric  acid  be  added  to  a  solution  of  barium 
oxide  in  methyl  alcohol,  a  coagulum  of  barium  sulphate 
separates,  which  retains  its  gelatinous,  character  after 
filtering  with  the  aid  of  the  pump.  On  drying  in  vacuo, 
and  even  after  gentle  heating,  the  product  retains  this 
character,  forming  a  very  hard,  porcelain-like,  translucent 
substance.  By  boiling  the  product  for  a  long  time  with  a 
large  quantity  of  water,  or  more  rapidly  by  addition  of 
hydrochloric  acid,  the  ordinary  form  of  barium  sulphate 
is  obtained  Colloidal  barium  phosphate,  BaHP04,  can 
be  obtained  in  a  similar  manner  On  leading  carbon 
dioxide  into  a  saturated  solution  of  barium  oxide  in  methyl 
alcohol,  the  liquid  suddenly  sets  to  a  jelly,  with  evolution 
of  heat.  On  draining  the  jelly  with  the  aid  of  the  pump, 
gelatinous  barium  carbonate  in  a  pure  condition  is  ob- 
tained. If  the  current  of  carbon  dioxide  be  kept  passing 
in  after  the  liquid  sets,  the  jelly  is  converted  into  a  white 
powder  of  the  composition,  BaC03  +  H20,  which  is  soluble 
in  a  much  smaller  quantity  of  water  than  ordinary  barium 
bicarbonate  is.  If  the  gelatinous  barium  carbonate  or  the 
white  powder,  BaC03  +  H20,  be  kept  under  methyl 
alcohol,  they  gradually  dissolve,  whereas  ordinary  barium 
carbonate  is  quite  insoluble  in  methyl  alcohol.  The  solu- 
tions have  the  appearance  of  colloidal  liquids,  contain 
barium  and  carbonic  acid  in  the  colloidal  condition,  give 
a  thick  jelly  of  gelatinous  barium  sulphate  on  addition  of 
sulphuric  acid,  and  have  a  high  viscosity.  The  methyl 
alcohol  may  be  partly  distilled  off  from  the  solution, 
without  injuring  the  colloidal  character  of  the  compound; 
on  evaporating  to  dryness  in  vacuo,  the  carbonate  remains 
behind  in  the  form  of  transparent  plates  resembling  cellu- 
loid. The  atomic  ratio  of  barium  to  carbon  dioxide  in 
the  solution  is  about  1:4.  On  adding  a  large  quantity  of 
water  to  the  solution,  a  gelatinous  precipitate  separates. 
Other  gelatinous  salts  of  barium  and  of  calcium,  strontium, 
and  magnesium  were  prepared. — A.  S. 

Sulphur;     Action   of   on    solutions   of  metal   salts. 

A.  Manuelli.      Atti  K.  Accad.  dei  Lincei  Roma,  1906, 15 
[lj,  703.     Chem.  Centr.,  1906  2.  667—668. 

Solctioxs  of  metal  salts  were  mixed  in  a  tube  with  sulphur, 
the  air  expelled  by  carbon  dioxide,  and  the  mixture  heated 
to  150° — 180°  C.  In  this  way  a  solution  of  cupric  chloride 
acidified  with  hydrochloric  acid  yielded  a  cuprous  salt, 
and  potassium  bichromate  in  solution  was  reduced  to 
chromic  oxide,  a  considerable  amount  of  sulphuric  acid 
being  formed  in  both  cases.  (See  also  Briickner,  this  J., 
1906,  476.)— A.  S. 

Sulphur  production  in  U.S.A.    Oil,  Paint,  and  Drug  Rep., 

Sept.  11,  1906.     [T.  R-] 
The  following  abstract  is  taken  from  the  annual  report 
of  the  United  States  Geological  Survey  prepared  by  Edwin 
C.  Eckel  :— 

The  sulphur  and  sulphuric  acid  supply  of  the  United 
States  is  at  present  derived  from  three  sources:  (1)  native 
sulphur,  (2)  iron  pyrites,  and  (3)  a  by-product  from 
sulphides  carrying  workable  percentages  of  copper,  lead, 
&c.  In  1905  the  production  of  sulphur  in  the  United  States 
amounted  to  181,677  long  tons,  valued  at  $3,706,560. 
The  bulk  of  this  output  was  from  Louisiana. 

The  following  table  shows  the  combined  output  of 
sulphur  and  pyrites  during  the  past  five  years  : — 

Quantity.  Value. 

Year.  Long  tons.  S 

1901     241,691  1,257,879 

1902 207.874  947.08U 

1903 233,127  1,109,818 

1904 334,373  3.47>,.">fe 

1905 434,677  4,645.052 
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Imports. — The  following  figure*  show  the  quantity  and 

miIiiu  of  various  grades  of  sulphur  imported  into  the 
United  States  in  1905  :  Crude,  82,961  long  tons,  \  slued  it 
$1,528,130;  Bowers  of  sulphur,  572  tons,  valued  at  $16,037; 
refined,  77'.'  tons,  valued  at  $19  960;  all  other  (including 
■ulphur  lao  and  other  grades  not  otherwise  specified,  but 
not  pyrites),  27  tons,  valued  at  $3,352;  total  value, 
$1,567,485.  During  the  past  three  years  there  has  been  a 
steady  decline  in  the  imports  of  sulphur  of  all  grades 
exoept  refined.  The  total  value  of  the.  imports  of  all 
grades  in  1903  was  $3  709,690,  or  nearly  two  and  one-half 
Bines  the  valuo  of  the  imports  of  1905. 

The  following  table  shows  the  origin  of  the  sulphur 
imported  into  the  United  States  iu  1905  :  — 

Quantity.  \  alue, 

Country.                                                Long  tons.  S 

England 2,322  51,348 

Italy     69,196  1,305.606 

Japan 19,887  327,662 

Other  countries      59  1,588 

Totals 91.464      $1,686,197 

It  will  be  noted  that  there  is  a  discrepancy  in  the  total 
amount  of  sulphur  imported  in  1905,  as  shown  in  the  above 
table  and  as  previously  summarised,  which  is  due  to  the 
fact  that  the  summarised  figures  represent  imports  entered 
for  consumption. 

Pyrites-  In  1905  the  production  of  pyrites  amounted 
to  253.000  long  tons,  valued  at  $938,492  as  compared 
with  207.081  long  tons    valued  at  S814.808  in  1904. 

The  quantity  and  value  of  pyrites  containing  less  than 
3-5  per  cent,  of  copper  imported  into  the  United  States 
during  the  past  five  years  is  as  follows  : — 

Quantity.  Value. 

gear.  Long  tons.  $ 

1901 403.700  1,415.149 

1902 440.303  1,650,852 

1903 420,410  1,636,450 

1904 422  720  1,533.997 

1905 511,946  1,774,379 

World's   production. — The    following    table  shows    the 

pyrites  production  in  the  principal  producing  countries  of 

the  world,  and  also  shows  to  what  extent  pyrites  has 
supplanted  sulphur  for  acid  making: — 

1903.  1904. 

Country.                                             Long  tons.  Long  tons. 

Spain    153,543  159.292 

France '      324,212  207,208 

Portugal 370,253  377,540 

United  States     233,137  253, 

Germany 168.307  172,030 

Norway" 127.887  131.499 

Hungary     95.560  95,618 

Italy     ." 99,857  110.240 

Canada    33.039  12,010 

Newfoundland     42.000  60,200 

I'nitcd  Kingdom 9.039  10,287 

Bosnia  and  Herzegovina      ....               0.4S4  10,267 

Belgium 709  1.058 

Sweden    7.07"  15.705 

Total    1.672.297  1,676,004 

Sulphur  displaced     752,534  754,202 

Consumption  in  the  United  States. — The  sulphur  content 
of  domestic  and  imported  pyrites,  which  taken  together 

constitute  the  total  domestic  consumption,  is  given  in 
the  following  table  : — 

1904.  1905. 

Source.  Long  tons.  Long  tons. 
Domestic  sulphur  and  sulphur 

content  of  pyrites     220.478  274. S03 

Imported  sulphur      129,532  84.339 

Sulphur    content    of    imported 

pyrites     190.224  230,376 

Total  domestic  consumption  540.234 

The  sulphur  content  of  imported  pyrites  in  the  above 
table  is  based  on  an  average  of  45  per  cent. 


Deacon  chlorine  process;    function  of  the  catalyter  m  the 

.    //.     M.  <;.  Levi  and  M.  Voghera.    Qaz,  Chim, 

[tal.,  1906,  36  1 1].  513-534. 
Tmk  authors  have  made  further  experiment     ai  to  the 
action  of  the  oatalyeer  in  the  Deacon  chlonn.  more 

.   |H-ciall\  i  n  whether  the  view  that  the  eeeeattal 

i]  is  the  oapacitj  of  the  oatalyeer  of  absorbing  moisture 
holds  good  with  other  Bubatancea  than  i  npric  i  hi  a 
this  J.,  1905,  B90).     Cupric  oxide,  when  heated  at  300   0. 
in  a  dry   mixture  of    hydrochloric   acid  and   air,  yii 
chlorine  and  ouprio  ohloride.     In  27  hours,  21   per  oent, 
of    the  cupric    chloride    produced    had    decomposed     into 

oxyohloride  and  ohlorine  ;  ai  100  C.  the  same  amount  of 

chlorine  was   produced    in   eight    hours.'   By  converting 
the  oupnc  chloride  superficially  into  oxychioride  1". 
rapid  drying,  the  production  of  chlorine  at  250°  C.  was 

pn  vented,  whilst  the  yield  at  loo  ( '.  was  diminished.     The 

\  ield  of  chlorine  increases  if  the  proporl »f  hydrochloric 

acid  in  the  gaseous  mixture  be  diminished.  With  cupper 
sulphate  at  400  C,  und  a  gaseous  mixture  containing 
six  parts  of  air  to  one  of  hydrochloric  acid,  a  yield  of 
chlorine  amounting  to  55  per  cent,  was  obtained  in  two 
hours  ;  the  copper  sulphate  remained  almost  unaltered, 
only  a  very  small  quantity  of  chloride  being  formed.  The 
yield  was' smaller  than  when  cupric  chloride  was  used 
as  catalyser.  By  the  action  of  dry  hydrochloric  acid  gas, 
copper  sulphate  is  partially  converted  into  cupric  chloride 
at  400  C.  When  copper  sulphate  is  used  as  catalyser,  its 
activity  diminishes  considerably  after  sometime.  Calcium 
chloride  is  not  very  effective  as  a  catalyser.  The  yield 
ol  Idorine  (3 — 8  per  cent.)  increases  slightly  with  rise  of 
temperature.  Barium  chloride  is  inactive  even  at  525'  C. 
Mi  u'liesium  chloride,  on  the  other  hand,  is  a  good  catalyser  ; 
it  loses  a  considerable  proportion  of  its  chlorine  during  the 
reaction.  Nickel  chloride  does  not  give  good  results.  It 
is  pointed  out  that  the  results  of  these  experiments 
can  be  explained  either  by  the  old  hypothesis  of 
Deacon  (formation  of  oxychlorides),  or  by  the  authors' 
theory  of  the  temporary  formation  of  hydrates.  The 
unfavourable  results  obtained  with  calcium  chloride  are 
probably  due  to  hydrolysis.  With  magnesium  chloride, 
also,  hydrolysis  would  come  into  play,  but  the  magnesium 
hydroxide  formed  decomposes  much  more  readily  than 
calcium  hydroxide.  The  results  of  the  experiments  with 
copper  sulphate  are  in  favour  of  the  hydrate  theory,  whilst 
the  results  previously  obtained  (loc.  cit.)  as  to  the  stability 
and  activity  of  oxvchlorides  at  different  temperatures  are 
opposed  to"  Deacon's  theory.  The  authors  conclude  that 
the  Deacon  chlorine  process  is  probably  a  case  of  double 
catalysis. — A.  S. 

Nitric    acid ;     Two    new    colour    reactions    of C. 

Reichard.     XXIIL.  page  954. 

Seaweed  industry  of  Japan.     C.  J.  Davidson.     XVIII.L, 
page  948. 

English  Patents. 

Acid  ;    Tubes  for  concentrating  .     G.   Krell,   Bruch- 

hausen,  Germany.     Eng.  Pat.  4003,  Feb.  19,  1906 

See  Fr.  Pat.  363,604  of  1906  ;  this  J.,  1906,  847.—T.  F.  B. 

Crystallisation  process  for  crystal  soda.  Glauber's  salt, 
and  other  solutions.  G.  Schicht,  Vienna.  Eng.  Pat. 
10.917,  May  25,  1905. 

SKEFr.  Pat.  354,522  of  1905;  this  J.,  1905, 1101.— T.  F.  B. 

Copper  sulphate  contaminated  with  salts  oj  iron  ;  Depura- 
tion of  ,  and  the  consequent  direct  extraction  of  the 

sulphate  ol  copper  from  ores.  K.  Oonedera,  Masaa 
Manttima.  Tuscany.  Eng.  Pat  1299,  Jan.  17,  190b. 
Under  Int.  Cony..  Feb.  19,  1905 

See  Fr.  Pat.  302,342  of  1906  ;  this  J.,  1906,  097.— T.  F.  B. 

Nitrites  ,    Production  of J.   Y.  Johnson,  London. 

From  Badische  Andin  und  Soda  Fabnk.  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  4219,  Feb   20,  1906. 

See  Fr.  Pat.  363,643  of  1906  ;  this  J.,  1906,  847.— T.  F.  B. 
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United  States  Patents. 

"Sulphurous    oxide"    [Sulphur    dioxide];      Process     of 

recovering [from  furnace  gases].     F.  R.  Carpenter. 

U.S.  Pat.  829,765,  Aug.  28,  1906.     X.,  page  934. 

Bisulphite  liquor  ;    Process  of  making  .     N.  Heath, 

Antioch,  Ca!..  Assignor  to  W.  S.  Wright  and  J.  \V. 
Stewart.  Chicago.  III.,  and  to  J.  H.  Winslow.  Glencoe. 
IU.     U.S.  Pat.  830.996.  Sept.  11,  1906. 

Continuously  generated  sulphurous  "  fumes  "  are  directed 
into  the  upper  portion  of  a  column  of  a  solution  of  lime, 
which  continuously  descends  within  a  pipe  of  such  height 
that,  in  falling,  it  causes  an  induced  flow  of  the  sulphurous 
"  fumes."  with  which  it  intermingles  in  an  attenuated  and 
divided  state. — E.  S. 

Liquefying   air  and   other   gases  ;    Apparatus  for  . 

R.  P.  Pictet.  New  York.  X.Y.  U.S.  Pat.  830,613, 
Sept.  11,  1906. 

The  apparatus  consists  of  primary  and  secondary  cooling 
chambers  in  which  liquids  of  progressively  lowe.-  boiling 
points  are  used  ;  the  former  surrounds  the  latter,  which, 
in  its  turn,  surrounds  a  heat-interchanger  having  an 
expansion  valve  for  the  gas  to  be  liquefied,  which  actuates 
a  turbine-motor  as  it  escapes  from  the  valve.  The  gas 
or  air  passes  successively  through  the  coils  in  the  series 
of  cooling  chambers,  and  then  through  the  heat-inter- 
changer coil,  and  the  portion  which  is  not  liquefied  returns 
over  the  coils  of  the  interchanger,  and  assists  in  cooling  the 
incoming  gas.  The  primary  cooling  chamber  is  provided 
with  a  second  coil,  through  which  the  liquid  evaporated 
in  the  secondary  cooling  chamber  is  forced  by  a  pump, 
in  order  to  be  cooled  and  returned.  The  liquid  evaporated 
in  the  primary  cooling  chamber  is  compressed  by  another 
pump,  cooled,  and  returned  for  use  over  again. — W.  H.  C. 

French  Patents. 

Xitric  acid  or  anhydride  ;  Process  for  producing from 

atmospheric  air.  Salpetersaure  Ind.-Ges..  m.b.H. 
Fr.  Pat.  365,070,  April  10.  1906. 
This  invention  relates  to  processes  in  which  nitric  acid  or 
anhydride  is  produced  from  atmospheric  air,  or  air  mixed 
with  oxygen,  at  a  temperature  exceeding  1200:  C,  and 
in  which  sudden  cooling  is  effected  by  causing  the  gases  of 
reaction  to  traverse  cooled  surfaces,  or  by  injecting  into 
them  inert  cold  liquids  or  gases.  The  present  process 
consists  essentially  in  employing,  as  cooling  agent,  the  ■ 
cooled  reacting  mixture  which  results  from  the  process 
itself.  The  rapidity  of  the  cooling  may  be  regulated  by 
increasing  or  reducing  the  quantity  of  the  reacting  gases, 
already  cooled,  added  to  the  gases  to  be  cooled. — E.  S. 

Liquid    sulphur    dioxide  ;      Tube     for    measuring  . 

P.  V.  Pacottet.     Fr.  Pat.  365,224,  April  13.  1906. 


definite  volumes  of 
graduated  glass  tube 
iquid  by  a  three-way 
in  a  small  hole,  which 
by  a  pointed  screw, 
opening  the  cock,  the 
isite  volume  without 
turning  the  cock,  the 
into  the  vessel  to  be 


This    arrangement    for   measuring 
liquid  sulphur  dioxide  consists  of  a 
connected  to  the  reservoir  of  the  1 
cock.    The  top  of  the  glass  tube  end 
can  be   closed   or  slightly   opened 
This  screw  is  so  regulated  that  on 
liquid    fills   the   tube   to   any   requ 
boiling  or  evaporating.     On  again 
measured  volume  of  liquid  escapes 
charged. — F.    Shdn. 

Salt  ;    Manufacture  of  white  from  rock  salt.     H.  Tee, 

Fr.  Pat.  364.731    March  29,  1906.     Under  Int.  Conv.. 
March  29,  1905. 

See  Eng.  Pat.  6611  of  1905  ;  this  J.,  1906,  697.— T.  F.  B. 

Magnesium  and  zinc  peroxides  :  Manufacture  of  rich . 

F.  Hinz.     Fr.  Pat.  364,825,  April  2,  1906. 

A  soluble  magnesium  salt,  such  as  the  chloride,  is  dis- 
solved in  a  concentrated  neutral  or  slightly  acid  solution 
of  hydrogen  peroxide,  and  sodium  peroxide  is  added  to 
precipitate  magnesium  peroxide,  which  is  separated  from 
the  solution,  and,  without  being  washed,  is  dried  at  about 
70°  C.  The  dried  mass  is  powdered,  washed,  and  again 
dried.     Zinc  peroxide  is  similarly  formed. — E.  S. 


Animoniacal    cupric     hydroxide     {Schweitzer's     reagent); 

Recipient  for  the  preparation  of .     E.  Mertz.     Fr. 

Pat.  364.911,  April  4,  1906. 

The  recipient  is  conical  in  form,  narrowing  towards  the 
top.  so  that  the  copper  scraps  subjected  within 
to  the  action  of  ammonia  may  descend  as  the  lower 
portions  dissolve.  The  recipient  is  jacketed  for 
circulation  of  a  cooling  agent.  The  narrow  cover  of  the 
recipient  is  closed  by  a  screwed-down  cap.  Means  for 
discharging  and  for  cleaning  the  vessel  are  shown. — E.  S. 

Alkali  bicarbonates  ;   Manufacture  of [jor  production 

of  carbon  dioxide].     J  .  G.  Behrens.     Fr.  Pat.  365,059, 
April  10,  1906. 

Iron  pipes,  charged  to  about  half  their  capacity  with 
anhydrous  sodium  carbonate,  are  heated  to  the  tempera- 
ture at  which,  under  atmospheric  pressure,  sodium 
bicarbonate  evolves  carbon  dioxide.  At  this  temperature, 
generator  gas,  containing  carbon  dioxide  with  water 
vapour  in  molecular  proportions,  together  with  nitrogen, 
is  admitted  under  pressure.  The  following  reaction  is 
stated  to  occur  :  Xa2C03  +  H20-t-C02  =  2NaHC03.  The- 
residual  nitrogen  is  discharged  and  the  pressure  released, 
the  temperature  remaining  unaltered,  when  the  bicar- 
bonate formed  decomposes,  and  the  pure  carbon  dioxide 
evolved  is  withdrawTi  for  liquefaction.  The  sodium 
carbonate  remaining  is  then  ready  for  exposure  under 
pressure  to  the  renewed  action  of  the  generator  gas. — E.  S- 

Ammonium  nitrate  ;•  Manufacture  of [from  distillation 

gases].     W.  Feld.     Fr.  Pat.  365,409,  April  19,  1906. 

A  solution  of  a  nitrate  of  an  alkaline-earth  is  brought  into- 
contact  with  distillation  gases  from  coal  or  the  like  (freed 
from  hydrogen  sulphide)  containing  ammonia  and  more 
or  less  carbon  dioxide.  The  alkaline-earth  is  thus  pre- 
cipitated as  a  carbonate,  and  ammonium  nitrate  remains 
in  solution.  In  case  a  concentrated  solution  of  an  alkali 
nitrate,  such  as  sodium  nitrate,  is  used  as  described,  and 
should  the  carbon  dioxide  present  in  the  gases  passed 
through  be  insufficient,  when  sufficient  ammonia  has  been 
absorbed,  to  form  sodium  bicarbonate,  the  solution  is- 
submitted  to  the  further  action  of  carbon  dioxide  from 
any  other  convenient  source,  to  complete  the  formation 
of  the  bicarbonate,  the  bulk  of  which  separates,  leaving 
ammonium  nitrate  in  solution,  as  in  the  former  case.  The 
solution  may  .be  evaporated  to  obtain  the  solid  salt. — E.  S- 

Ferrocyanides  ;     Process  for  obtaining   from  gases 

of  distillation.     W.   Feld.     Fr.   Pat.   365,410,  April  19, 
1906. 

To  abstract  cyanogen  from  coal  gas  and  other  gases 
containing  it,  a  washing  solution  is  used  to  which,  for 
example,  a  mixture  is  added  containing  two  molecules 
of  ferrous  chloride  to  one  molecule  of  calcium  ferro- 
cyanide,  which  latter  may  be  in  some  excess  of  this  pro- 
portion. A  precipitate  is  thus  produced,  and  slaked 
lime  is  added.  As  the  cyanogen-carrying  gases  pass 
through  the  suspended  mixture,  calcium  ferrocvanide 
is  formed.  Various  modifications  of  the  process  are 
given.  The  mud  remaining  from  the  reaction,  after 
separation  of  excess  of  liquid,  may  be  again  used  similarly, 
with  addition  of  milk  of  lime. — E.  S. 

Oxygen    generator.      G.    F.    Jaubert.      Fr.    Pat.    361,537, 
June  5,  1905. 

The  generator  consists  of  a  closed  vessel  formed  of  drawn 
steel,  and  charged  nearly  to  its  full  capacity  with  bri- 
quettes, containing  as  a  base  such  oxygenated  salts  as 
chlorates,  perchlorates.  or  nitrates.  (See  Fr.  Pat.  350,377 
of  1904  and  Addition  thereto  ;  this  J.,  1906,  180  and  885.> 
It  is  nearly  immersed  in  a  vessel  through  which  a  current 
of  cold  water  flows.  Two  such  generators  are  shown, 
immersed  in  a  common  vessel,  each  communicating  by  a 
valved  tube  with  a  pipe  leading  to  a  column  charged  with 
caustic  soda  or  the  like,  to  absorb  acid  fumes  or  carbon 
dioxide,  whence  the  oxygen  liberated  by  firing  the 
briquettes  in  the  generators  passes  into  an  iron  receiver- 
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When  n  pair  of  generators  is  used,  they  maj  !»•  worked 
in  rotation,  being  discharged  alternately,  bo  thai  there 
in.iv  be  ii"  interruption  in  the  produi  tion  of  the  oxygen. 

— K.  8. 


VIII— GLASS,  POTTERY.  AND   ENAMELS. 

i, tin  if/  from  i»ige  885.) 

Chert  mining  in  England  and  Wales.     H.  L.  Terry.     IX., 
next  column. 

(,7,,.  ,  ,,/  th    I  in''  d  Stati  ».     U.S.  Oeol.  S 

Oil,   Paint,  and    Drug   Rep.,  Sept.   17.  1906.     [T.R.] 

The  value  of  glass  products  manufactured  in  the  United 

in  round  numbers  §05.000.000.     Tin- rust 

rial  used  approximates   sis. 000.000.  and  in  tins 

the  cost  of  glass  sand  was  someu  hat  incur  than  s1.ooii.oini. 

usive  o!  freight  charges.    Within  the  half-century  pre- 

_:  1! the  value  of  glass  products  showed  an  a\c 

increase  of  To  per  cent,  for  each  decade,  and  the  growth 
•ill  vigorous.  Glass  of  four  general  classes  — plate, 
window,  green  bottle,  and  flint — is  made  in  the  middle 
ssippi  basin  from  materials  obtained,  for  the  most  part. 
in  the  region.  The  majority  of  the  glass  factories  are 
grouped  into  two  districts  -the  St.  Louis  district  and  the 
o-Eastem  Kansas  district.  Where  coal  is  the  basis 
of  the  fuel,  if  it  requires  1  ton  of  coal  to  1  ton  of  glass, 
■Marly  as  much  coal  by  weight  as  raw  material  has  to  be 
transported,  but  the  freight  rates  on  sand,  lime,  and  salt 
cake  are  decidedly  higher  than  on  coal  for  a  given  distance. 
Therefore,  it  is  important  that  plants  using  coal  should  also 
be  relatively  near  a  supply  of  sand.  When  natural  gas 
in  a  fresh  field  is  the  fuel,  it  is  so  much  cheaper  than  pro- 
ducer gas  made  from  coal  near  the  mines  that  the  glass 
can  stand  the  cost  of  a  long  haul  for  sand  and  other 
materials  if  necessary.  Bight  factories  are  situated  in 
the  St.  Louis  district — two  at  St.  Louis  and  one  at  Valley 
Park,  one  at  Crystal  City,  Mo.,  and  one  each  at  Hast 
ouis,  Belleville,  Alton,  and  Litchfield,  111.  Producer 
gas  from  southern  Illinois  coal  is  commonly  employed  as 
fuel,  although  the  furnace  at  Alton  is  tired  direct  with  coal. 
Plate  glass  is  made  at  Crystal  City  and  at  Valley  Park. 
The  factory  at  Crystal  City  has  been  established  about  30 
years.  Its  present  capacity  is  two  furnaces  of  20  pots 
each.  The  factory  at  valley  Park,  erected  within  the  last 
tvu   years,  contains  four  furnaces  of  20  pots  each. 

The  manufacture  of  glass  in  the  Kansas  gas  belt  was 
begun  less  than  three  years  ago.  There  are  now  21  plants 
all  using  natural  gas  for  fuel.  Many  of  them  have  been 
moved  from  the  waning  gas  fields  of  Indiana,  attracted 
by  the  cheapness  and  abundance  of  gas  in  the  new  field. 
Sand  is  supplied  mostly  from  the  belt  west  of  St.  Louis. 
A  little  sand  has  been  imported  from  the  Ottawa,  111., 
district.  In  regard  to  limestone  supplies,  the  Kansas 
factories  are  situated  more  advantageously.  Some 
crushed  limestone  has  been  obtained  from  neighbouring 
cement  mills,  and  a  portion  is  shipped  from  Sedan. 
Still  it  seems  to  be  necessary  to  import  the  greater  portion 
of  it  from  Missouri  points.  Salt  cake  is  brought  from 
Argentine.  Kan.  Illinois  and  Missouri  together  furnish 
at  present  about  350,000  short  tons  annually,  nearly  4n 
per  cent,  of  the  total  supply  of  glass  sand  in  the  United 
States.  Pennsylvania  produces  about  33  per  cent.,  and 
therefore  ranks  first  in  quantity  of  this  product,  with 
Illinois  second,  and  Missouri  third.  According  to  the 
complete  statistics  (or  1905)  the  average  value  of 
glass  sand  per  ton  in  Pennsylvania  was  $1.31  :  in  Illinois, 
03  cents  ;  and  in  Missouri!  00  cents.  This  difference  in 
price  is  accounted  for  in  part  by  the  fact  that  Pennsyl- 
vania sand  is  somewhat  more  expensive  to  produce,  being 
made  from  harder  rock. 

Exglish  Patent. 

(fast-melting  furnaces.  W.  P.  Gibbons,  Lower  Gornal, 
Starts.,  and  K.  Masters,  Dudley,  Worcester.  Eng.  Pat. 
15,560,  July  29,  1905. 

Ix  the  glass-melting  furnace  described,  each  pot  is  heated 


independently  of  thi  d  as 

fuel.  The  invention  is  described  both  as  applied  to  an  old 
furnace  burning  solid  fuel  in  ■  central  fireplace,  which  is 
suitably  altered,  and  also  as  to  an  entire!]  aace. 

i     ■  atially,  each  pot  is  placed  in  one  of  a  mall 

glass  melting  furnace  .  arranged  in  "i i-  f,  . 

An  arched  gas  producer  oi  main  gas  flue  extends  under- 
neath these  small  furnaces,  tin  1  the  gas  flues 
having  secondary  air  passage  secondary  air 
from  passages  underneath  the  gas  ii  i  i  iting 
with  these  gas  flues  and  with  the  furnaces,  are  placed 
combustion  chambers,  the  arches  of  which  are  supplied 
with  another  Bet  of  air  passages,  I  pro  idea  with 
da  in  pc>  Ica.l  'i  i"n  .by 
means  of  which  the  heal  of  each  furn  lated 
independently  of  the  others.— A.  (!.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  880.) 

Chert  mining  in  England  and  Wales.     II    L.  Terry.     Paper 
the  Institution  of  Mining  and  Metallurgy, 

May  17,  1900. 
Chert,  an  impure  form  of  flint,  is  a  silicious  rock  contain- 
ing calcium  carbonate  as  a  normal  constituent.  It  differs 
from  chert  in  physical  properties  :  for  instance,  a  sharp 
blow  will  break  a  flint  into  two  pieces,  but  will  splinter 
a  piece  of  chert  into  numerous  fragments.  Chert  beds 
IT  at  many  geological  horizons,  but  those  of  the 
carboniferous  formation  are  the  most  important  econo- 
mically,  and  are  mined  in  the  millstone  grit  of  North 
Wales'  in  the  carboniferous  limestone  and  in  part  of 
the  Voredale  shale  of  Derbyshire,  and  in  the  Upper 
Soredales  from  the  underset  limestone  to  near  the  base 
of  the  millstone  grit  in  Yorkshire,  the  districts  being 
Halkvn  Mountain  and  Gronant,  Iiakewcll,  and  Swaledale. 
respectively.  The  chief  use  of  chert  is  for  the  pavers,  and 
runners  of  wet  grinding  mills  for  grinding  calcined 
Hints,  china-stone,  and  bones  in  the  manufacture  of  pottery. 
The  pavers  form  the  bed  of  the  pan,  and  are  usually  from 
10  to  18  in.  thick,  and  otherwise  oi  variable  dimensions  ; 
the\  arc  chiefly  supplied  from  Flintshire,  as  the  beds  there 
are"  of  about  the  required  thickness,  and  consequently 
less  dressing  of  the  blocks  is  required.  The  large  blocks, 
or  runners,  travel  over  the  pavers  at  a  rate  of  about  15 
revolutions  per  minute,  and  vary  very  much  in  size  and 
weight,  16  cwt.  being  a  common  weight.  The  annual 
consumption  of  chert  may  be  taken  roughly  at  8,000  tons, 
the  price  varying  from  25s.  to  42s.  per  ton  delivered, 
according  to  quality. 

The  chert  from  Swaledale  has  a  flinty  appearance,  is 
semi-transparent,  of  a  bluish  tinge,  and  has  a  characteristic 
uniform  fracture.  It  is  about  7  in  the  scale  of  hardness, 
and  has  a  sp.  gr.  of  2-59.  It  exhibits  no  regular  cleavage 
planes,  but  tends  to  split  along  irregular  pressure  planes. 
It  consists  of  nearly  pure  silica,  with  a  small  amount  of 
ferrous  silicate  ana  carbonate  of  lime.  The  latter  is 
evidently  due  to  infiltration,  and  great  care  is  necessary 
in  selecting  an  average  sample  for  analysis.  The  following 
analyses,  made  by  the  author,  may  be  taken  as  repre- 
sentative :  — 

Analyses  of  ch:rt  sold  to  the  Pottcri,  j. 


Derbyshire. 

Swaledale. 

Flintshire. 

Water 

Silica    

Carbonate  of  lime  .. 

(1.1 

11.54 

• 

lai5 

is — 

(2.1 
0-60 

2-34 
33-66 

1-61 

95-69 

1-02 

1-86 

1-32 

93-56 
4-52 

0-43 

100-00 

100-00 

100-18 

99-83 

In  Derbyshire  the  percentage  of  limestone  is  the  most 
important  factor  in  determining  the  value  of  chert  property, 
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and  in  the  carboniferous  limestone  areas  of  the  North  of 
England,  though  there  is  a  large  amount  of  good  chert, 
yet  the  bulk  of  it  is  valueless,  owing  to  the  tendency  to 
split  up  into  fragments  during  the  dressing  operation. 
It  may  be  mentioned  that  a  '2-ton  Swaledale  chert  runner 
working  on  Hint  alone  lasted  10  months,  by  which  time 
it  was  reduced  to  7  cwt.  The  paper  also  contains  a  full 
description  of  the  mining  details  involved. — W.  C.  H. 

Cement  ;  Influence  of  the  sulphur  dioxide  contained  in 
illuminating  gas  on  the  determination  of  the  loss  on 
ignition  of .     L.  von  Szathmary.    XXIII.,  page  954. 

Cement  production  in    U.S.A.  in   1905.     Bd.  of  Trade  J., 

Sept.   13,   1906.     [T.R.] 
A   recently    published    bulletin    of   the   United    States 
Geological  Survey  gives  the  following  particulars  of  the 
production  of  cement  in  the  United  States  in  1905  : — 

Quantity.  Value. 

Barrels.  Dols. 

Portland    cement    35,246,812  33,245,867 

Natural           4,473,049  2.413,052 

Puzzuolana     „          382,447  272,614 


Total  production  in  1905  40,102,308      35,931,533 

Corresponding  total  for  1904       31,675,257      26,031,920 

The  total  capacity  of  United  States  cement  plants  for 
1905  is  estimated  at  129.000  barrels  per  day  ;  it  is  expected 
that  before  the  close  of  1906  the  total  possible  production 
will  exceed  140,000  barrels  per  day.  Some  concentration 
of  interests  in  the  cement  industry  is  noted,  but  the 
possibility  of  a  trust  or  combination  to  bring  about  unduly 
high  prices  is  dismissed  by  the  bulletin  as  out  of  the 
question. 

Magnesium    carbonate    manufactures.     Italian     Customs 
decision.     Bd.  of  Trade  J.,  Sept.  13,  1906.     [T.R.] 

Manufactures  of  carbonate  of  magnesia  mixed  with 
asbestos  are  assimilated  to  manufactures  of  magnesia 
cement,  which,  in  accordance  with  the  official  index  to  the 
Tariff,  are  dutiable  as  "  earthenware  "  under  Xo.  267  of 
the  Tariff. 

English  Patents. 

Artificial  stone;     Manufacture    of .      B.    Alexander  - 

Katz.    Gorlitz,    Germany.       Eng.   Pat.   3182,   Feb.   9, 
1900.     Under  Int.  Conv.,  Sept.  22,  1905. 

See  Fr.  Pat.  362,418  of  1906  ;  this  J.,  1906,  698.— T.  F.  B. 

Kilns  i    Brick  and  like  .     J.  T.  Price,  Brierley  Hill, 

Staffs.     Eng.  Pat.  7464,  March  28,  1906. 

The  object  of  the  invention  is  to  economise  heat  by  causing 
the  burnt  gases  from  the  burning  chamber  to  effect  the 
drying  of  green  goods  in  another  chamber.  For  this 
purpose,  the  kiln  is  provided  with  two  or  more  separate 
interchangeable  burning  and  drying  chambers,  and  with 
one  central  or  side  stack.  Flues  are  so  arranged  in  the 
walls  of  each  chamber  that  the  hot  gases  from  one  chamber, 
on  their  way  to  the  chimney,  have  to  pass  around  and  then 
through  the  second  chamber. — A.  G.  L. 

Cement ;    Manufacture  of .    W.  Jeroch,  and  Deutsche 

Ferrit-Cement  Ges.  m.  b.  H.,  Berlin.     Eng.  Pat.  3655, 
Feb.  14,  1906.     Under  Int.  Conv.,  Sept.  28,  1905. 

See  Fr.  Pat.  363,103  of  1906  ;  this  J.,  1906,  848.— T.  F.  B. 

Fireproof  or  heat-resisting  surfacing  composition  or  cement. 
R.  J.  Crowley  and  F.  F.  Payne,  London.  Eng.  Pat.  8027, 
April  10,  1906. 

Four  parts  of  granular  corundum  are  finely  ground, 
mixed  with  one  part  of  powdered  graphite,  and  made  into 
a  paste  with  a  10  per  cent,  solution  of  sodium  silicate. 
The  composition  is  intended  for  use  both  as  a  heat- 
insulating  and  fireproof  material  in  building  construction, 
&c,  and  also  as  a  non-absorbent  lining  for  furnaces  and 
crucibles. — A.  G.  L. 


United  States  Patents. 

Brick  ;     Method    of    making    refractory    [magnesia] . 

H.  N.  Potter,  New  Rochelle,  N.Y.,  Assignor  to 
G.  Westinghouse,  Pittsburg,  Pa.  U.S.  Pat.  829,427, 
Aug.  28,  1906. 

Refractory  magnesia  brick  is  prepared  by  heating 
magnesia  to  a  temperature  sufficient  to  vitrify  it,  cooling, 
grinding  the  vitrified  material  to  powder,  pressing  it  into 
shape,  and  subjecting  it  to  a  temperature  high  enough  to 
cause  some  of  the  magnesia  to  sublime  without  fusing. 

— A.  S. 

Cement  ;    Process  of  burning  — , — .     B.  E.   Eldred,  New- 
York.     U.S.  Pat.  829,956,  Sept.  4,  1906. 

The  powdered  material  is  continuously  burnt  by  passing 
it  through  two  independent  reverberatory  furnaces,  in  the 
first  of  which  it  is  calcined,  the  operation  being  carried 
to  incipient  fusion  so  as  to  reduce  the  quantity  of  dust 
produced  on  entering  the  second  furnace,  in  which  the 
material  is  clinkered  in  a  flame  "  regenerated  by  products 
of  combustion  "  abstracted  from  this  furnace. — A.  G.  L. 

Cement    clinker  ;     Apparatus    for    making .       B.  E. 

Eldred,  Bronxville,  N.Y.  U.S.  Pat.  829,957,  Sept.  4, 
1906.     (See  preceding  abstract.) 

An  inclined  horizontal  kiln  is  provided  with  a  number 
(generally  two)  of  successive  rotating  chambers,  forming 
sections  having  stationary  partition  walls  between  adjacent 
sections.  These  walls  allow  of  the  transit  of  solid  material 
from  one  chamber  to  the  other,  but  form  thermal  insulators 
between  the  chambers.  The  chambers  are  fed  with  gas 
from  a  producer,  and  are  supplied  with  separate  means  of 
firing.  The  calcining  of  the  materials  takes  place  in  one 
chamber,  and  the  clinkering  in  another. — A.  G.  L. 

Cement   blocks  ;    Process   of   rendering waterproof. 

J.  M.  Rauhoff,  Tinley  Park,  111.  U.S.  Pat.  830,003, 
Sept.  4,  1906. 

Metallic  iron  in  the  form  of  fine  dust  held  in  suspension 
in  water  or  other  liquid  is  supplied  to  the  surface  of  the 
cement  blocks  or  other  substance.  The  iron  is  then 
allowed  to  oxidise  and  expand,  and  thus  fill  the  pores  in  the 
surface  of  the  block. — A.  G.  L. 

French  Patent. 

Agglomerations  of   sawdust  and  magnesia  ;    Addition   of 

extra   hard  materials  to .     H.    Coppin.     Fr.   Pat. 

364,890,  April  4,  1906. 
This  patent  covers  the  addition  of  very  hard  materials, 
such  as  silica,  porphyry,  emery,  carborundum,  corundum, 
&c,  to  agglomerated  products  of  sawdust  and  magnesia, 
and  of  chlorides,  such  as  prismalith,  stucolyth,  xylolith, 
&c,  for  the  purpose  of  increasing  the  resistance  of  these 
products  to  wear  and  tear  in  their  various  applications. 

— W.  C.  H. 
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Sulphur   in   iron.     R.   Baumann.     Metallurgie,    1906,   3, 
416—417;  Science  Abstracts,  1906,  9A,  441. 

The  author  describes  a  simple  method  for  detecting  the 
distribution  of  sulphide  particles  in  sections  of  iron  or 
steel.  A  piece  of  photographic  silver  bromide  paper  is 
soaked  in  dilute  sulphuric  acid,  allowed  to  drain,  and  then 
pressed  against  the  surface  of  the  section  of  iron,  which 
has  previously  been  ground  flat,  and  cleaned  from  grease. 
At  parts  where  sulphide  particles  are  present,  sulphuretted 
hydrogen  is  evolved,  and  produces  a  blackening  of  the 
paper,  which  can  afterwards  be  fixed  and  washed  in 
the  usual  manner. — A.  S. 

Sodium   cyanide  ;    A    negative   experience   with  [•» 

gold  extraction!.  W.  Magenau.  Eng.  and  Mining  J., 
1906,  82,  363. 

On  using  sodium  cyanide  in  place  of  potassium  cyanide 
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for  the  extraction  of  gold  from  a  complex  ore  containing 

mlphides  of  copper,  iron,  and  arsenic,  p yields  were 

invariably  obtained,  in  some  cases  as  low  as  20  per  cent., 
a*  compared  «  ith  75  per  cent,  when  potassium  cyanide  «a^ 
used.  The  sodium  cyanide  used  was  almost  pur.-  ;  it 
contained  a  small  quantity  of  Bulphide,  but  not  nearlj  .. 
much  as  the  potassium  oyanide  with  which  good  results 
were  obtained.  —  A.  S. 

Sands;  Simple  device  for   separating  from    dime*. 

[Ore  treatment].         C.  De  Kalb.     Eng.  and  Mining  .!.. 
1906,82,  206. 


The  simple  device  shown  in  the  accompanying  figure 
has  proved  verv  efficient  as  a  separator  for  removing  tine 
sand  from  slime.  It  consists  of  a  4-in.  pipe.  12  ft.  long, 
set  at  an  angle  of  60°.  At  the  upper  end  the  pipe  is  pro- 
vided with  a  4-in.  T  and  nipple.  N,  above  which  is  a  short 
length  of  4-in.  pipe  fitted  with  a  cap.  C.  through  which    i 

■s  a  lj-in.  pipe,  F.  extending  2  ft.  below  the  nipple. 
The  lower  end  of  the  pipe  is  also  fitted  with  a  cap.  K,  I 
through  which  pass  a  2-in.  discharge  pipe.  P.  and  a  lj-in.  I 
pipe,  W,  which  extends  2  ft.  above  the  cap.  The  ore-pulp 
18  introduced  through  the  pipe.  F,  and  water  is  delivered 
through  W.  The  slime  is  carried  upwards  by  the  ascending 
current  of  water,  and  overflows  through  the  nipple,  X, 
whilst  the  washed  sand  is  drawn  off  through  P. — A.  S. 

Copper  matte  (coarse,  metal)  ;    Loss  of  silver  and  copper 

in    refining   to   highly   concentrated    matte   and   to    | 

black  copper  respectively.  E.  Giinther.  Z.  angew. 
Chemie,  1906.  36.  1558—1559. 
According  to  Ger.  Pat.  160,046  (this  J.,  1905,  897), 
coarse  metal  is  refined  by  the  converter  process  so  as  to 
yield  a  highly  concentrated  matte  containing  72 — 80 
per  cent,  of  copper,  and  this  product  is  used  directly  as 
anode  material  for  the  production  of  pure  electrolytic 
copper,  with  simultaneous  recovery  of  the  gold  and  silver. 
In  this  manner  the  various  steps  involved  in  the  usual 
process  of  first  refining  the  coarse  metal  to  black  (crude) 
copper  are  avoided.  The  author  has  made  comparative 
experiments  to  determine  the  losses  of  silver  and  copper 
in  the  two  processes.  The  results  show  that  on  Besse- 
merising  the  coarse  metal  to  highly  concentrated  matte. 
no  appreciable  volatilisation  of  metals  occurs,  whereas 
on  refining  up  to  black  copper  the  loss  may  be  very- 
considerable. — H.  B. 
Copper     residues.     Italian     Customs     decision.     Bd.     of 

Trade  J.,  Sept.   13,   1906.     [T.K.] 
Residues  of  copper  salts,  insoluble,  not  utilisable  directly, 


bnt  tit  only  t.j  I  I  .ii  order  to  extract  the  copper 

therefrom,  arc  t<i  be  tree  of  duty  m  copper  area  under 

No   208  (e)  of  theTaritt. 

Brass;   Effect  o)  arsenic  on .     E.  S.  Sperry.     Meoh. 

Eng.,    1906,    17.    763     764     -  -.    1906, 

9A.  437. 

Tiik  effect  of  arsenic  up  to  0-5  per  cent,  on  the  proper! 
of  Munt/.  metal  (copper,  60;  zinc,  4u  |*t  cent.)  was 
examined.  Sharper  and  cleaner  coatings  were  obtained 
from  the  alloys  containing  arsenic  than  from  those  free 
from  that  substance.  The  ductility  of  the  alloys  was 
unproved  by  addition  of  arsenic  up  to  0*02  per  cent., 
probably  owing  to  the  reducing  action  of  the  latter  on 
cuprous  oxide.  With  higher  percentages  of  orsenio  the 
alloys  became  brittle,  and  cracked  in  the  rolls. — A.  B. 

Vanadium;    New  occurrence  "/ in   Peru.     Foster 

Hewett.     Eng.  and  Mining  J.,   1906,  82.  38S. 

A  RICH  vanadiferous  mineral,  for  which  the  name  palronite 
is  proposed  has  Keen  discovered  by  A.  K.  Patron  in  the 
neighbourhood  of  Cerro  de  Pasco.  Peru.  It  has  a  dark 
green  colour  similar  to  that  of  olivenite,  and  shows  a 
conchoidal  to  uneven  cleavage,  and  a  greenish-black 
streak  ;  its  sp.  gr.  is  2-05,  and  hardness,  3-5.  An 
analysis  by  J.  O.  Handy  gave  the  following  results  : — 
Moisture,  trace;  silica,  10-88 ;  alumina.  3-85  ;  iron.  2-4".  : 
vanadium,  18-08;  sulphur.  54-08;  molybdic  oxide,  O'oO  ; 
sulphur  soluble  in  carbon  bisulphide,  ti  .">.">  per  cent. 
\V.  F.  Hillehrand,  of  the  U.S.  Geological  Survey,  reports 
that  the  vanadium  can  be  completely  extracted  by  caustic 
alkali  ;  the  iron  in  the  residue  is  probably  in  the  form  of 
pyrites.  After  dissolving  the  pyrites,  a  black  residue 
containing  carbonaceous  matter  is  left.  The  vanadium 
appears  to  be  present  as  a  sulphide.  The  mineral  occurs 
as  a  vein  about  S  ft.  thick,  in  which  the  vanadium  content 
varies  from  9-5  to  15-7  per  cent.  Associated  with  the  vein 
is  a  vein  of  asphaltite.  The  latter  yields  3-31  ]>er  cent,  of 
ash.  of  which  0-533  per  cent,  is  vanailic  oxide.  A  material 
apparently  intermediate  in  composition  and  nature  between 
the  vanadiferous  mineral  and  the  asphaltite  occurs  between 
them.  It  is  black,  has  a  conchoidal  fracture,  and  contains 
2  per  cent,  of  ash.  which  is  highly  vanadiferous.  This 
material  has  a  vesicular  structure,  some  of  the  cavities 
being  filled  with  coked  asphaltite.  Along  a  portion  of 
the  outcrop  the  vanadiferous  mineral  has  been  oxidised 
to  a  brownish  substance,  resembling  limonite.  containing 
as  much  as  45  per  cent,  of  vanadium  oxide.  \V.  F. 
Hillehrand  reports  that  this  oxidation  product  contains 
about  45  per  cent,  of  vanadium  in  the  quinquevalent'state, 
about  15  per  cent,  of  water,  a  small  proportion  of  sulphuric 
acid.  14 — 15  per  cent,  of  iron  oxide,  20  per  cent,  or  more  of 
silicious  gangue,  and  0-9  percent,  of  molybdic  oxide. — A.  S. 

Aluminium  lead   and   aluminium -bismuth   alloys;    Deter- 
mination  of    melting-points   of    by   thermoelectric 

pyrometers.  H.  Pecheux.  Compt.  rend.,  1906,  143, 
397—398. 
The  author  has  determined  the  melting  points  of  these 
allovs  by  means  of  two  couples,  one  platinum-iridio- 
platinum,  the  other  nickel-copper.  The  temperatures 
determined  were  : — 


Platinum- 

aluminium. 

iridioplatinum. 

Xickel-copper. 

°C. 

°C 

Lead  allovs — 

92 

643 

645 

94 

648 

652 

96 

937 

635 

Bismuth  allovs — 
75 

-. 

719 

85 

630 

674 

88 

663 

694 

94 

655 

650 

Aluminium,  pure — 

629 

93C 

Dp  to  720  C.,  then,  a  nickel-copper  junction,  well  protected 
from  oxidation,  can  be  used  instead  of  the  much  more 
expensive  platinum  combination  for  the  measurement 
of  temperatures. — J.  T.  D. 
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"Silicones."     O.    Boudouard.     Bull.    Soc.   Chim.,   1900, 
35,  710— 71 5. 

Silicones  may  be  prepared  from  steels  rich  in  silicon  by 
heating  with  hydrochloric  acid  until  all  the  iron  is  dis- 
solved, washing  the  residue  thoroughly  and  rapidly  with 
cold  water,  and  drying  for  some  daj*s  in  vacuo  over 
sulphuric  acid.  Amorphous  powders  varying  in  colour 
from  white  to  a  deep  grey  are  thus  obtained.  These 
contain  small  quantities  of  carbon  and  moisture,  but 
exhibit  the  general  properties  of  silicones,  being  insoluble 
in  acids,  excepting  hydrofluoric  acid  liberating  hydrogen 
with  alkalis,  and  reducing  metallic  salts  in  the  presence 
of  alkalis  They  are  apparently  decomposed  by  prolonged 
heating  with  hydrochloric  acid.  The  author  regards 
them  as  mixtures  of  silicoformic  anhydride,  SioH203, 
and  silico-oxalic  acid,  Si2Ho04. — F.  Sodn. 

Foam-structure    of   matter  ;     Transition  from   the  liquid 

to  the   solid   state,   and  the  .     G.    Quincke.     Roy. 

Soc.  Proc,  1906,  78a,  60—67. 
The  author  has  previously  (this  J.,  1905,  1259)  described 
the  foam-structure  of  ice,  and  he  now  states  that 
phenomena  similar  to  those  observed  in  the  freezing 
of  water  occur  in  all  bodies  in  nature.  The  present 
communication  deals  mainly  with  the  foam-structure  of 
solid  bodies,  especially  of  metals.  Molten  metals  on  cooling 
form  first  a  liquid  jelly,  and  later  a  solid  jelly.  The 
walls  and  contents  of  the  foam-cells  of  such  a  jelly  still 
consist  of  viscous  liquid,  i.e.,  the  jellv  itself  is  still"  liquid — 
like  ice — at  temperatures  lower  than  the  melting  points  of 
the  respective  metals.  The  welding  of  two  pieces  of  metal 
corresponds  to  the  running  together  of  the  cell  walls  and 
cell  contents  of  two  lumps  of  jelly,  or  the  regelation  of  ice. 
The  surfaces  of  solidified  drops  of  pure  molten  metals 
(gold,  silver,  platinum,  palladium,  iridium,  indium, 
copper,  zinc,  iron,  nickel,  cobalt,  bismuth,  sodium, 
potassium,  mercury)  show  a  network  of  straight  lines 
or  arcs  of  circles  (usually  inclined  to  one  another  at  120° 
or  90°),  or  foam- walls  with  embedded  lens-shaped  masses 
(compare  Ewing  and  Rosenhain,  this  J.,  1901,  1115  ; 
Holborn  and  Henning,  this  J.,  1902,  1332).  Similar 
phenomena  are  to  be  observed  on  the  surface  of  solidified 
drops  of  sulphur  and  selenium,  and  on  the  surface  of  carbon 
which  has  been  distilled  by  means  of  the  electric  arc  in  a 
magnetic  field,  and  deposited  on  the  cathode.  The  shapes 
of  the  bounding  surfaces  of  the  metallic  grains  formed  on 
cooling  molten  metals,  and  the  arcs  of  circles  in  the  net- 
work of  lines  on  the  surface  of  metals  raised  to  red  or 
white  heat,  indicate  that  these  bounding  surfaces  are  not 
crystalline  faces,  as  has  hitherto  been  believed,  but 
solidified  oily  foam-walls,  which,  as  in  the  glacier-grains  of 
ice,  enclose  foam-cells  with  contents  differing  from  the 
walls.  On  heating  the  metals  nearly  to  their  melting 
points,  larger  foam-cells  with  fewer  foam- walls  are  formed, 
just  as  the  glacier-grains  of  ice  run  together  and  become 
larger,  owing  to  the  bursting  of  the  foam-walls.  A  net- 
work of  lines  or  foam-walls  similar  to  that  on  the  natural 
surface  of  solidified  metals  becomes  visible  also  on  artificial 
surfaces  of  metal  castings  when  these  are  polished,  or 
suitably  etched  by  acids  or  other  liquids  (see  Beilbv. 
this  J..  1901,  992;  1903,  1107,  1108,  1166),  the  foam- 
walls  being  attacked  or  dissolved  either  more  easily  or 
less  easily  than  the  contents  of  the  foam-cells.  From 
a  study  of  Heyn's  photographs  of  etched  surfaces  of 
slowly  cooled  iron  containing  varying  amounts  of  carbon, 
it  is  concluded  that  iron  with  0-05  per  cent,  of  carbon  shows 
fine  circular  foam-walls  of  cementite  enclosing  foam- 
cells,  0-04 — 0-1  mm.  in  diameter,  filled  with  ferrite,  the 
foam- walls  meeting  at  angles  of  120°,  90°,  &c.  Islets  of 
perlite  are  suspended  in  the  partly  invisible  foam-walls. 
When  the  iron  contains  more  carbon,  the  cementite 
separates  periodically  in  parallel  layers,  or  as  parallel 
cylindrical  tubes  with  bulgings  and  rounded  heads,  or  as 
spherical  foam-walls  enclosing  "  foam-lenses  "  and  foam- 
cells,  0-001 — 0-003  mm.  in  diameter.  The  tubes,  lenses, 
and  foam-cells  are  filled  with  ferrite,  and  also  surrounded 
by  ferrite.  The  greater  the  percentage  of  carbon,  and  the 
more  quickly  the  molten  iron  is  cooled,  the  less  is  the 
distance  of  the  layers  from  one  another,  and  the  smaller 
are  the  foam-cells,  just  as  in  the  case  of  ice  containing 
a  dissolved  salt.     The  shapes  of  the  microscopic  structures 


in  solidified  iron  containing  carbon  are  the  same  as  in  ice 
containing  a  salt.  The  cementite  corresponds  to  the 
"  oily  "  salt  solution  in  freezing  water.  Other  foreign 
substances  in  iron — carbon  in  the  form  of  graphite  and 
temper  carbon,  silicon,  phosphorus,  sulphur,  air  or  other 
gases,  and  other  metals  such  as  manganese  and  nickel — 
even  if  present  only  in  small  quantities,  are  able  to  consider- 
a  bly  modify  the  surface  tension,  melting  point,  and  viscosity 
of  the  foam-walls  and  of  the  contents  of  the  foam-cells, 
and  the  size  and  shape  of  the  foam-cells  or  glacier-grains 
of  the  iron. — A.  S. 

Carbon    dioxide    and    carbon    [in    steel]  ;     Determination 

of .     J.  Macfarlane  and  A.   W.    Gregory.     XXIII., 

page  954. 

Arseniuretted   hydrogen';     Removal   of from    crude 

hydrogen   gas.     O.    Wentzki.     II.,    page   917. 

Bismuth  production   in    U.S.A.      Oil,    Paint,   and   Drug 

Rep.,  Sept.  13,  1906.     [T.R.] 
The  following  is  taken  from  the  Annual  Report  of  the 
U.S.  Geological  Survey,  prepared  by  C.  C.  Schnatterbeck : — 

During  1905  the  marketed  production  of  bismuth  ore 
in  the  United  States  amounted  to  24,405  lb.,  containing 
approximately  2288  lb.  of  metal,  valued  at  S4187.  The 
sales  in  1904  were  5184  lb.  of  ore,  valued  at  8314.  In  1902 
and  1903  there  were  no  transactions. 

Metallic  bismuth  to  the  amount  of  148,589  lb.,  valued  at 
8318,007,  was  imported  into  the  United  States  in  1905, 
as  against  185,905  lb.,  valued  at  8339,058  in  1904; 
147.295  lb.,  valued  at  8235.199  in  1903  ;  and  190,837  lb., 
valued  at  S213.704  in  1902.  Comparatively  little  bis- 
muth salt  is  imported,  suggesting  expansion  in  the  domestic 
manufacturing  industry. 

Features  in  the  bismuth  industry  in  1905  have  been  the 
shipment  of  ore  from  a  new  deposit  in  California,  the 
resumption  of  mining  on  the  Ballard  property  in  Colorado, 
and  the  reduction  in  the  combination's  price  of  the  metal 
in  London  from  10s.  (S2.43)  to  5s.  (S1.22)  per  lb.  More 
attention  has  also  been  given  to  the  development  of  the 
deposits  in  Saxony,  the  most  important  in  the  world, 
as  well  as  to  those  in  Austria,  Bolivia,  and  Australia. 
In  the  United  States  the  consumption  of  metallic  bismuth 
in  1905  was  between  175,000  and  200,000  lb.  Most  of 
this  was  imported  free  of  duty.  Small  quantities  of 
bismuth  salts  for  chemical  and  pharmaceutical  purposes 
have  also  been  imported.  It  is  a  fact  worthy  of  note  that 
the  import  trade  has  grown  over  50  per  cent,  in  the  last 
10  years,  while  the  bismuth-mining  industry  in  the  U.S.A. 
has  shown  comparatively  little  progress.  This  is  not 
because  there  is  a  scarcity  of  bismuth-bearing  deposits  in 
the  United  States,  as  they  have  been  found  in  Colorado, 
California,  Nevada,  Arizona,  and  Utah,  but  it  is  rather  the 
result  of  inadequate  methods  of  smelting  the  metal  here. 
The  refined  bismuth  imported  from  Great  Britain  and 
Germany  frequently  contains  over  96  per  cent,  of  pure 
metal,  whilst  crude  metal  will  contain  93  to  96  per  cent., 
having  as  impurities  antimony  and  arsenic,  or  other 
metals. 

Mining  for  bismuth  in  the  United  States  is  at  present 
centred  at  Leadville.  Colo.,  where  the  newly  incorporated 
Ballard  Consolidated  Mining  and  Milling  Company 
resumed  shipments  on  June  1,  1905,  from  properties  that 
have  heretofore  been  owned  and  leased  by  individuals. 
The  new  deposit  in  California,  from  which  early  in  the 
year  were  shipped  20  or  30  tons  of  ore,  is  situated  55  miles 
east  of  Banning.  Of  late  there  has  been  a  good  enquiry 
in  the  market  for  bismuth  sulphide  ore,  and  it  would  not 
be  surprising  if  in  the  near  future  the  metal  were  recovered 
from  the  immense  placer  dumps  of  schirmerite  (containing 
sulphides  of  bismuth,  silver,  and  lead)  in  Montana  and 
other  Western  States. 

Manganese  and  manganiferous  ores  ;    Production  of 

in  U.S.A.,  in  1905.  Bd.  of  Trade  J.,  Sept.  13,  1906.  [T.R.] 

The  production  of  manganese  ore  in  the  United  States 
in  1905  amounted  to  4,118  tons,  valued  at  S36.214,  as 
compared  with  3,146  tons,  valued  at  S29.466,  in  1904. 
The  production  of  manganiferous  iron  ore  amounted  to 
769,256  tons,  valued  at  Sl,554,969  ;   that  of  argentiferous 
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manganiferoua  iron  ore,  amounted  to  si,::is  tun.-*,  valued 
■t  3270,299;  ami  that  of  manganiferoua  tine  ore*  to 
90,289  tons,  valued  at  890.289.  This  makes  a  total 
production  of  manganese  and  manganiferoua  ores  in  the 
United  States  in  1905  of  945,401  tons,  valued  at$l,951.771. 

Tantalum    minerals    in    U.S.A.     Mineral    Resources    of 
D.S.A.   for   1905.     [T.R.] 

.ntu.im  mineral  has  recently  been  discovered  at  a 
felspar  quarry  at  Henryton,  Carroll  county.   Mil.,   about 

ilos  from  Baltimore.     It  occurs  in  irregular  ma 
ami  rough  crystals.     A  s|wcimen  sentto  the  \\  cstingl 

trie  Company  at  Pittsburg  on  analysis  gave  the 
following  result: — Tantalic  oxide,  38-19;  niobic  oxide, 
13-21  :  manganese  oxide,  10-4S  :  ferric  oxide,  21-42; 
and  silica,  12-98  per  rent. 

material  obtained  from  Tinton  S.D.,  was  concen- 
trated at  Portland,  Oregon,  and  a  heavy  black  mineral 
was  obtained  with  cassiti  rite  and  schcelite  as  concent] 
from  the  Wifley  table,  which,  upon  analysis,  pave  44  per 
cent,  of  tantalic  oxido  and  30-5  per  cent,  of  niobio 
oxide,  these  determinations  having  been  made  by  \V.  I'. 
Hillchrand,  of  the  United  States  Geological  Survey.  The 
apecilic  gravity  of  the  mineral  was  determined  to  be  6-8. 

Mineral  production  of  Spain.     Eng.  and  Mining  J.,  Sept.  8, 

L906.    [T.R.] 
The  output  of  mineral  and  metal  products  in  Spain  for 
the  past  two  years  is  officially  reported,  in  metric  tons,  as 
in  the  subjoined  tables.     The  production  of  fuels  was  as 
follows : — 

1904.  1905. 

Anthracite     119  09G  135,099 

Bituminous 2,903,67 1         3,067,826 

Lignite 100,773  168,994 

Total      3.1-23,540        3,371,919 

Of  the  more  important  metallic  ores,  the  output  was  : — 

1904.  1905. 

Copper  ore    2,646,126  2,621,054 

Iron  ore    7,964,748  9,077,245 

Manganese  ore     18.732  26,020 

Lead"  ore  93,230  105,113 

Mercury  ore      27.1S5  26,485 

Silver-lead  ore      177.104  160.381 

Silver  hematite  ore 122,109  152,027 

Zinc  ore    156,329  160,567 

Other  less  important  metallic  ores  were  produced  in  the 
following  quantities  : — 

1904.  1905. 

Antimony  ore 245  77 

Arsenic  ore 3,510  4,790 

Bismuth  ore     5  14 

Cobalt  ore     25 

Pyrites 161,841  179,079 

Silver  ore      303  540 

Tin  ore      299  209 

Tungsten  ore    60  375 

A  large  part  of  the  pyrites  mined  in  Spain — most  of  it 
exported — is  included  in  copper  ore.  as  it  carries  some 
copper.  The  pyrites  in  the  table  above  is  only  that  which 
carries  no  copper. 

In  the  final  table  are  given  the  output  of  the  lesser 
non-metallic  minerals  : — 

1904.  1905. 

Amblygonite    90  120 

Asphaltum    3,761  5,725 

Bituminous  rock     100  75(  I 

Barvtes      453  290 

Graphite    30  1"> 

Kaolin   1.700  720 

Magnesite      1,129  1.446 

Phosphate  rock    3,505  1 .370 

Salt    543,658  493,451 

Sulphur      _ 40,389  3S.153 


The  total  \  aJue  ■•(  this  production  in  19  .mated 

at   137,320,435.     Statiatii  tirgical  production  in 

1905  an-  not  yet  available.     The  prim  ipal  metals  smelted 

in  Spain  an-  /me.  copper,  iron,  lead,  and  mercury. 
The  total  metallurgical  output  in  1904  waa  valued  at 
144.166,631,   which   was   probably   largely  1   by 

that  of  last  year. 

Mineral   resources  of    Ceylon.      Bd.    of    Trade    J., 
Sept.  13,  1906.     [T.R.j 

Tmf.  Report  for  1905  on  the  trade  of  Ceylon,  just  issued 
by  the  Colonial  Office,  after  referring  to  the  discovery  of 
thonanite.  state-  thai  tnoi  lao  been  discovered, 

and  has  proved  to  I t  widespread  occurrence  in  Ceylon 

ri\  er  sands.  Small  deposits  of  cassiterite  and  galena  have 
been  found,  as  well  as  molybdenite.  The  output  ol  plum- 
bago,  in  spite  of  the  falling  of  value  from  lis.  20-88  per  cwt. 
in  1902  and  Rs.  12-50  in  1903  and  1904  to  I:-.  11 -7". 
which  in  some  cases  leaves  barely  sufficient  margin  to 
expenses,  shows  an  increase  over  previous  years. 
and  612,848  cwt.  were  exported. 

Mineral  resources    of    Algeria.      For.    Off.    Ann.    Series, 
No.  3712.     [T.R.] 

The  report  of  the  British  Vice-Consul  at  Bone  contains 
an  account  of  the  mineral  resources  of  that  locality.  The 
districts  of  Souk-Ahras  and  Tebessa,  he  says,  abound  in 
Einciferons  deposits  still  unworked.  Discoveries  of  car- 
bonate of  lead  at  Batna  and  of  cinnabar  near  Jeminapes 
are  not  being  worked  owing  to  lack  of  capital.  Peroxide 
of  manganese,  said  to  contain  65  per  cent,  of  metal,  is 
found  one  mile  from  Ain-Yagout  Antimony  mines  near 
Guelma  are  for  sale.  The  province  of  Constantine,  says 
the  Vice-Consul.  contains  more  ferruginous  beds  than  the 
provinces  of  Algiers  and  Oran  put  together 

English  Patents. 

Briquettes  from  fuel.  d  the  like  ;    Manufacture 

of  .     J.  Xoll  and  E.  Trainer.     Eng.  Pat.   12,516, 

June  16,  1905.     II.,  page  917. 

Metals;    Processes  for  purifying  .     H.  M.   Chance, 

Philadelphia.     Eng.  Pat.  17,449,  Aug.  29,  1905. 

See  U.S.  Pat.  800,984  of  1905 ;  this  J„  1905, 1116.— T.  F.  B. 


Cast-iron. 


E.   and  S.  Wallis,   Derby. 
April  23,    1906. 


Eng.  Pat.    9453, 


The  improved  cast-iron  is  made  by  melting  in  a  cupola 
furnace,  in  the  order  given,  and  mixed  with  a  suitable 
quantity  of  fuel :  3  cwt.  of  Warner  pig-iron  Xo.  4.  2  cwt. 
of  Warner  pig-iron  No  3,  1  cwt.  of  Stanton  pig-iron 
Xo.  3.  4  cwt.  of  good  scrap  iron,  consisting  preferably  of  old 
machine  castings,  and  5  lb.  of  mild  steel  in  small  pieces. 
The  mixture  of  pig-irons  used  contains  approximately : 
Carbon,  3-33  ;  silicon.  1-65;  sulphur,  0-04  ;  phosphorus, 
0-30 ;  and  manganese,  0-47  per  cent.  Other  irons  of 
similar  composition  may  be  used  instead  of  those  given 
above,  and  the  steel  may  be  melted  separately,  and  then 
intimately  mixed  with  the  molten  iron  if  desired. — A.  G.  L. 

Zinc  and  lead-sulphide  ores  i    Treatment  of  .     A.  H. 

Imbert,  Grand  Montrouge,  France.     Eng.  Pat.  10,303, 
May  2.  1906. 

The  ore  is  mixed  with  lime  and  ferric  oxide  or  other 
suitable  substances,  and  heated  in  a  retort  connected  with 
a  suitable  condenser  to  about  1100s  C,  whereby,  it  ia 
stated,  a  perfectly  fluid  homogeneous  bath  is  produced. 
If  now  metallic  iron  or  other  metal  in  a  solid  or  liquid  state 
be  introduced,  it  is  found  that  the  zinc  is  almost  completely 
volatilised  in  about  a  quarter  of  an  hour,  leaving  a  per- 
fectlv  liquid  mass,  which  on  being  run  out  and  cooled, 
consists  of  an  upper  layer  of  slag  and  a  lower  stratum  of 
sulphide  containing  scarcely  any  zinc.  When  lead  is 
present  in  the  ore,  most  of  it  is  found  in  a  metallic  state 
beneath  the  sulphide,  but  a  small  proportion  passes  over 
with  the  zinc  fumes. — J.  H.  C. 
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United  States  Patents. 

Furnace  for  the  immediate  production  of  metal  from  tires; 
and  metallurgical  process.  O.  B.  Dawson,  Caldwell, 
X.J.     U.S.  Pats.  829,574  and  829,575,  Aug.  28,  1900. 

The  invention  relates  to  a  process  of  producing  directly 
from  ores,  metals  which  do  not  form  carbides  at  the  temper- 
ature of  a  gas-tired  furnace.  The  ground  ore  is  subjected, 
in  the  absence  of  air  and  without  any  flux,  at  a  tempera- 
ture below  the  melting  or  volatilising  point  of  the  metal, 
to  the  action  of  finely-divided  carbon  and  of  the  carbon 
monoxide  which  is  instantaneously  produced  therefrom. 
The  process  is  carried  out  in  a  rotating  reducing  furnace, 
heated  internally  by  a  flame,  which  is  introduced  at  one 
end,  in  such  a  manner  that  it  can  be  directed  to  any  part 
of  the  charge  or  hearth.  Means  are  provided  for  regulating 
the  character  of  the  flame.  The  ends  of  the  furnace  are 
covered  with  caps  lined  with  fire-proof  material,  and  an 
inspection  tube  is  provided  passing  through  the  stack 
and  the  cap  at  the  flue  end  of  the  furnace. — A.  S. 


Furnace  ; 


Metallurgical  .     G.  W.  Shear,  Joliet, 

U.S.  Pat.  829,676,  Aug.  28,  1906. 


111. 


The  furnace  (see  figure)  has  its  roof  formed  with  straight 
portions  inclined  in  opposite  directions,  and  united  by  a 


"  rampant "  arch,  the  inclination  of  one  of  the  straight 
portions  being  greater  than  that  of  the  other.  The  lines 
of  the  arch  merge  into  the  lines  of  the  straight  portions, 
and  the  inclination  of  the  arch  is  towards  the  front  of  the 
furnace. — A.  S. 

Furnace  ;   Roasting  and  volatilising .     S.  I.  Clawson, 

Salt  Lake  City,  Utah.     U.S.  Pat.  829,843,  Aug.  28,  1906. 

The  furnace  comprises  a  muffle  fixed  in  and  extending 
through  a  revolving  cylinder  mounted  in  an  inclined 
position.  Between  the  muffle  and  the  cylinder  are  "  fire 
chambers "  (heating  chambers)  communicating  with  a 
fire-box  at  the  lower  end  of  the  cylinder.  The  upper  end 
of  the  muffle  communicates  with  a  vertical  "  fume- 
pipe,"  and  there  is  also  a  stationary  chimney  or  smoke- 
stack, from  which  a  longitudinal  branch  extends  above 
the  cylinder  for  its  entire  length.  The  ore  is  fed  into 
and  conveyed  through  this  branch  of  the  stack,  and  then 
falls  down  a  shoot  into  a  conveyor,  which  passes  trans- 
versely through  the  fume-pipe,  and  extends  into  the 
muffle.  The  branch  of  the  stack  also  contains  a  nest  of 
air-superheating  pipes,  the  air  from  which  is  forced  by  a 
fan  into  the  fuel-feeding  device,  which  delivers  powdered 
coal  to  the  fire-box.  There  are  also  longitudinal  air- 
superheating  pipes  disposed  in  the  wall  of  the  cylinder, 
communicating  with  a  coiled  pipe  surrounding  the  fire- 
box, the  coil  being  connected  to  a  blast-pipe  which  delivers 
the  hot  air  into  the  lower  end  of  the  muffle. — A.  S. 

Furnace'  Matte-producing .     R.  Baggalev,  Pittsburg, 

Pa.     U.S.  Pat.  830,039,  Sept.  4,  1906. 

The  invention  relates  to  a  furnace  for  producing  copper 
matte  or  copper,  and  consists  in  constructing  the  wall  of 
the  furnace  in  adjustable  water-cooled  sections,  one  of 
which  carries  a  slag-spout. — A.  S. 


Blast  furnace.  M.  Mannaberg,  Assignor  to  Frodingham 
Iron  and  Steel  Co.,  Frodingham  U.S.  Pat.  830,513, 
Sept.  11,  1906. 

See  Eng.  Pat.  26,263  of  1905  ;  this  J.,  1906,  319.— T.F.B. 

Furnace  for  roasting,  cMoridising  [chlorinating],  or  drying 
ores.  A.  V.  Leego,  Pendeen,  Victoria.  U.S.  Pat. 
830,904,  Sept.  11,"  1906. 

See  Eng.  Pat.  21,160  of  1905  ;  this  J.,  1906,  591.— T.F.B. 

Sulphurous      oxide      [Sulphur      dioxide]  ;       Process      of 

recovering [from  furnace  gases].     F.   R.   Carpenter, 

Denver,  Colo.     U.S.  Pat.  829,765,  Aug.  28,  1906. 

The  gases  from  furnaces  burning  sulphide  ores  are 
moistened  with  cold  water,  and  caused  to  deposit  sus- 
pended particles  of  solid  matter,  and  the  sulphurous 
oxide  (sulphur  dioxide)  in  the  gases  is  recovered  by 
absorption  in  water  cooled  to  about  0°  C. — A.  S. 

Ores  ;    Method  of  smelting  ,  and  separating  mattes, 

R.  Baggaley,  Pittsburg.  Pa.,  C.  M.  Allen,  Lo  Lo,  Mont, 
and  E.  W.  Lindquist,  Chicago,  111.  U.S.  Pat.  830,040, 
Sept.  4,  1906. 

A  body  of  molten  matte  is  formed  in  a  converter,  and  air 
is  blown  through.  Sulphide  ore  is  then  fed  in  at  one  end 
of  the  converter,  and  allowed  to  float  on  the  molten  matte 
in  the  direction  of  the  other  end,  being  oxidised  and  melted 
during  its  travel,  by  the  heat  produced  by  the  converting 
action.  The  resulting  slag  and  matte  overflow  continu- 
ously at  the  axis  of  the  converter,  and  are  protected  from 
the  chilling  effect  of  the  atmosphere  during  their  travel 
from  the  converter  to  a  fore-hearth  or  settling  chamber, 
wherein  they  are  separated  by  gravity. — A.  S. 

Crucible.     E.  A.  Colby,  Newark,  N.J.     U.S.  Pat. 
830,208,  Sept.  4,  1906. 

The  claim  is  for  a  lining  of  friable  material 
which  is  applied  in  sections  or  otherwise  to  the 
inner  face  of  the  inner  side  of  an  annular  crucible. 
It  is  formed  so  as  to  be  less  resistant  to  internal 
pressure  than  the  material  of  the  crucible,  in 
that    the    latter    may    not     be   fractured  by   the 

W.  H.  C. 


order 

expansive  force  of  the  solidifying  metal.- 


Zinc ;     Apparatus    for    obtaining .     J.    Armstrong, 

London.     U.S.  Pat.  830,283,  Sept.  4,  1906. 

See  Eng.  Pat.  20.543  of  1905  ;  this  J.,  1905, 1113.— T.F.B. 

Silicon;  Method  of  melting  and  casting .     H.N.Potter, 

New    Rochelle,    N.Y.,    Assignor   to   G.    Westinghouse, 
Pittsburg,  Pa.     U.S.  Pat.  830,738,  Sept.  11,  1906. 

The  silicon  is  fused  in  a  vessel  of  carbon,  the  temperature 
being  kept  too  low  to  form  silicon  carbide.  The  molten 
silicon  is  cooled  in  a  suitable  mould. — E.  S. 

French  Patents. 

Volatile  minerals  ;  Recovery  and  utilisation  of  heat  loss  in 

the  condensation  of  metallic  dust  from    roasting . 

Soc   Anon,  des  Mines  et  Usinesd'Antimoinede  Brioude- 
Auvergne.     Fr.  Pat.  361,530,  Dec.  21,  1905. 

By  means  of  an  arrangement  of  cooling  tubes,  each  open 
at  one  end  to  the  air,  whilst  the  other  end  opens  into  a 
common  channel,  through  which  air  is  supplied  to  the 
furnace,  the  heat  abstracted  from  the  volatilised  sub- 
stances is  utilised  in  the  roasting  furnace. — J.  H.  C. 

Metals  and  alloys  ;    Production  of  fused by  means 

of   their  oxides   and   other   compounds.     Weldite,    Ltd. 
Fr.  Pat.  364,949,  Feb.  24,  1906. 

See  Eng.  Pat.  10,881  of  1905  ;    this  J.,  1906,  763.— T.F.B. 

Furnaces ,'     Regenerative ,    with    arrangement     for 

regulating  the.  firing.      Bethlehem  Steel  Co.     Fr.  Pat. 

364,240,  March  14,   1906. 

The  furnace  proper  is  built  over  regenerative  chambers 

which  are  supplied  with  air  and  gas ;  these  having  become 

heated  in  their  passage  through  the  chambers  are  allowed 
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t..  mix  m  .1  conduit  whence  they  pass  into  the  furnace- 
nbcr   through   a   series   ol    orifices     the   Bpent 
a  tinnllv  allowed  !•>  escape  to  1 1  it-  chimney  through  a 

similar  series  of  orifices,  the  whole  circulation  being  <  on- 

trolled  by  valves  so  arranged  as  to  reverse  the  i  urrenta 

when  desired. — J.  H.  C. 

rmic  process,  bastd  on  the  action  of   - 
mill    magnesium   or   Us   compounds.     T.   Goldschmidt. 
Pat.  364.313,  March  16,  1906. 
Tins  process  is  based  on  the  mutual  reaction  oi  oxid 
sulphides  of  metals,  or  of  metallic  compounds  and  h 

tanccs,    or    of    combinations     of      Buch    bodies    with 
other  when  mixed  with  a  reducing  agent  consisting 
mixture,  or  alloy,  of  magnesium  and  silicon,  all  the 
substances  being  employed  in  a  finely  divided  or  granu- 
lated condition.     Such  mixture  is  analogous  to  "  alumino- 
thermite,"  which  forms  tin-  basis  of  the  "  Goldschmidt's 
-  ->."  wherein  aluminium  acts  as  the  reducing  agent. 

—J.  11.  C. 

per  and  other  metals  ;    Extraction  of  from  burnt 

pyrites  residues.    A.  Tixier.      Fr.  Pat.  364,612,  March  23, 

The  residues  are  treated  with  nascent  chlorine  in  an  acid 
solution  at  a  temperature  of  from  70    to  80    C,  whereby 

the  copper  and  other  metals  are  brought  into  solution  for 
subsequent   treatment   by  known   methods. 

The  nascent  chlorine  is  obtained  from  chloride  of  lime. 

or   alkali    or     alkaline-earth     hypochlorites.        The     dry 

burnt  pyrites  residues  may.  for  example,  be  treated  with 

from  2  to  3  percent,  of  chloride  of  lime,  and  then,  in  the 

.  the  mixture  is  treated  with  dilute  hydrochloric  acid. 

—j.  h.  a 

Minerals  ;    Process  and  apparatus  for  the    reduction   or 

fusion  of by  means  of  carbon  monoxide-     E.  A.  A. 

Gronwall.     Fr.   Pat.   365,412,   April   19,    1906.     Under 
Int.  Cony..  May  8,  1905. 

Eng.  Pat.  9799  of  1900  ;  this  J.,  1906,  850.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  892.) 

(A.)— ELECTRO-CHEMIsTKY. 

Paper  and  seJid  cellulose  [and  acetylceUvlose]  :    Electrical 

insulating  properties  of  dry .     A.  Campbell.     Proc. 

Roy.  Soc,  1906,  78A,  196—211. 
The  results  of  experiments  on  a  number  of  papers  used 
for  insulating  telephone  wires  are  giyen.  All  the  papers 
were  of  "  chemical  wood  fibre."  this  kind  being  considered 
the  most  durable.  For  telephonic  purposes  a  minimum 
specific  inductive  capacity  is  desirable;  this  constant 
ranged  from  1-8  to  2-5  (air=l)  in  the  papers  examined, 
after  thorough  drying,  and  was  found  to  be  approximately 
proportional  to  the  density.  The  best  material  is  that 
which  contains  the  greatest  proportion  of  air  spaces,  and 
in  which  the  fibres  lie  as  much  as  possible  parallel  to  the 

For  transparent  films  of  pure  cellulose  the  specific 
inductive  capacity  was  found  to  be  about  7.  for  normal 
cellulose  triacetate  about  3-9.     The  latter  material  is  far 

-  isceptible  to  temperature  changes,  as  regards  electrical 
properties,  than  cellulose.     Cellulose  as  an  insulator  is  very 

tly  affected  by  minute  amounts  of  moisture,  and  the 
author's  experiments  on  this  point  lead  to  the  infer. 
that  in  air-dried  material  a  part  of  the  moisture  is  chemi- 
cally  combined    with   cellulose    to    form  an  electrolytic 

tion,  possibly  of  water  in  cellulose  hydrate.  When 
the  temperature  is  raised,  dissociation  takes  place,  and 
an   altered    equilibrium    between    cellulose  and  water    is 

itually  attained.— W.  A.  C. 


lion  proa  o/  metal  hydridt  I  in 

data  m  to  tht  composition  of  certain  fat*  and  fish 
oUs.     S,   Fokm     ,1.  russ.   phys.-ohera.  Gee.,    1906,  38. 

U9     i  ,i.     I    ■       Cento.,  L906,  2,  '. 

I ,  been    bated  bj    Merit     I  Sompt  rend  .  136.  1331  ; 
lua  .1  .   1903,   i"":'.'  and   P<  tei  en  (Z.   Elektrochem., 

II.  549,  ;  a!s,,  t his.  .1..  1905,  895)  that,  in  the  electro 
reduction  •  kted  a<  ids,  the  nature  "f  the  catb 
Qged  has  no  appreciable  influence  upon  the  course  and 

ity   of   the   reaction.      I  l  •  however, 

thai  reduction  can  only  be  effected  with  cathodes  of 
palladium,  platinum,  rhodium,  ruthenium,  iridium. 
osmium,  nickel,  cobalt,  and  aid  thai  the  quantity 

and  the  physical  condition  of  the  metal  nac 

influence  on  th u  ■•■  ol  the  reduction.     It  is  known  that 

the  metals  named  have  the  capacity  ol  -  hydrogen, 

with  the  formation  of  unstable  hydrides.  It  is  these 
metals,  also,  which  have  been  found  hydrogen- 

carriers  in  the  redo  studied   by  Sabatier 

and  Senderens  [this  J.,  1901,  978  ;  1902,  504,  566,  L070, 
1157;    1903,1012;    1904,341,654).     The  author  is  of  the 

ion  that  all  reduction  i esses  taking  place  in  pre* 

OI    the    metals    mentioned,    viz.,    eli  reduction, 

reduction  of  gaseous  substances  by  reduced  metals  by 
the  process  of  Sabatier  and  Senderens,  reduction  by 
galvanic   couples,    and    reductions    by    metal    hydrides   ln 

ions,  are  due  to  a  special  activity  of  the  occluded 
hydrogen,  probably  owing  to  Buch  hydrogen  being  in  the 

iiomic  condition.  The  activity  of  the  metals  varies 
directly  with  their  capacity  of  occluding  hydrogen;  palla- 
dium is  the  most  efficient,  and  then  follow,  in  the  order 
given,  platinum,  nickel,  cobalt,  and  copper.  The 
results  eure obtained  by  the  electrolytic  process,  and  the 
author  has  studied  in  this  way  the  reduction  of  the  fatty 
acids  from  linseed  oil.  Japanese  wood  oil.  castor  oil,  and 
cod-liver  oil.  other  unsaturated  adds,  allyl  alcohol,  nitro- 
benzene, and  carbon  tetrachloride.  He  finds  that  linseed 
oil  contains  besides  Unolenic  a  id,  an  isomeride  of  linolic 
acid,  which  does  not  form  a  crystalline  tetra-bromo- 
denvative.  The  ekromargaric  acid  from  Japanese  wood 
oil  contains  Is.  not  17.  carbon  atoms,  and  appears  to  be 
an  isomeride  of  linolic  acid.     The  hydroxy-stearic  acid  from 

ir  oil  is  identical  with  the  acid  described  by  Kojanski 

(J.  russ.  phvs.-c.hem.  Ges.,  32.  149).     Cod-liver  oil  contains 

fatty  acids' with  from   18  to  21   carbon  atoms.      Carbon 

hloride  is  reduced  to  chloroform,  and  also,  in  part, 

to  methylene  dichloride  and  methyl  chloride. — A   S. 


English  Patents. 

Filaments  lor  incandescing  electric  lamps;    Manufacture 

,,f .     J.  R.  Crawford.     Eng.  Pat.   14,89^,  July   19, 

1905.     II.,  page  918. 

Filaments  for  electric  incandescent  tamps;    Manufacture 

of .     H.  Zerning.     Eng.  Pat.  2554,  Feb.   1,   1906. 

II.,  page  918. 

lie    strong-current    arcs;     Production    of    .      H. 

Pauling.    Gelsenkirchen,    Germany.     Eng.    Pat.    7869, 

April  2,  1906. 
In  order  to  produce  voltaic  strong-current  arcs  between 
electrodes  comparatively  distant  from  each  other,  the  dis- 
charges of  an  auxiliary  s'park-gap  are  blown  into  the  space 
between  the  electrodes.  The  horn-shaped  electrodes 
between  which  the  arc  is  to  be  struck  are  connected  by 
wires  to  a  source  of  electrical  energy.  In  parallel  with 
this  main  spark-gap  is  arranged  the  primary  coil  of  a 
transformer,  the  secondary  coil  of  which  is  connected 
to  an  auxiliary  pair  of  electrodes  disposed  below  and  in 
the  same  plane  as  the  main  electrodes.  The  two  pairs  of 
electrodes  are  contained  in  a  pipe  of  oval  cross-section, 
through  which  a  current  of  gas  is  blown  at  a  velocity  of 
at  least  50  metres  pel  second.  The  discharge  between 
the  auxiliary  electrodes  is  blown  by  the  current  of  gas 
between  the  main  electrodes,  and  allows  the  electrical 
energy  supplied  to  the  latter  to  jump  across  the  spark- 
gap.— A.  S. 
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United  States  Patents. 

Furnace  I  Electric .     B.Platschiek.  Paris.     U.S.  Pat. 

826,962,  July  24.  1906. 

This  invention  relates  to  an  electric  muffle,  consisting 
of  a  receptacle  of  fire-proof  material  and  a  casing  into 
■which  the  receptacle  fits.  The  casing  is  provided  with 
a  bottom  and  fixed  vertical  walls,  together  with  a  movable 
vertical  side  wall  which  is  pivoted  at  its  lower  edge  to 
the  bottom,  and  a  top  or  lid  pivoted  to  the  upper  edge  of 
the  movable  wall.  In  the  wall  of  the  receptacle  is  secured 
a  heating  conductor,  the  latter  being  connected  to  two 
contact  pieces  projecting  from  the  lateral  wall  of  the 
receptacle,  and  passing  through  apertures  in  the  casing. 
'When  the  receptacle  is  placed  in  position  in  the  casing, 
the  contact  pieces  engage  with  spring  contacts  fixed  to  a 
bed-plate  which  carries  the  casing.  In  the  back  of  the 
receptacle,  is  an  opening,  through  which  is  placed  a 
thermo-electric  couple,  one  end  of  the  latter  projecting 
into  the  heated  portion  of  the  furnace.  Resistance  wires, 
housed  in  the  wall  of  the  receptacle,  are  attached  to  the 
rear  end  of  the  couple,  the  couple  and  resistance  wires 
being  protected  against  the  influence  of  the  temperature 
at  the  outside  of  the  apparatus  by  a  '"  heat-repelling  pad." 
Rods  are  connected  to  the  resistance  wires,  and  project 
outside  the  receptacle,  so  that  connection  may  be  made 
with  a  suitable  galvanometer. — B.  X. 

Filament  :   [Electric]  Incandescent  lamp  ,  and  method 

of  making  the  same.  J.  M.  Canello.  U.S.  Pat.  S29,568, 
Aug  '28,  1906.     II.,  page  919. 

Cotton*    [Elect rub/tic]    Method   of  treating .     G.   D. 

Burton.  U.S.  Pat.  S27,293,  July  31,  1906.  V.,  page 
925. 

Gases ;    [Electrical]    Method  of  effecting   chemical   action 

in   .     D.    R.    Lovejov,    Assignor   to   Atmospheric 

Products  Co.,  Xiagara  Falls,  X.Y.  U.S.  Pat.  829.872. 
Aug.  28,   1906. 

This  invention  relates  to  a  method  of  causing  gases  to 
unite  chemically,  and  consists  in  changing  the  gases 
separately  with  electrostatic  charges  of  different  polarity, 
and  of  a  potential  sufficient  to  effect  chemical  combination. 
When  the  gases  are  mixed,  the  electrostatic  attraction  of 
the  molecules  of  one  gas  for  the  molecules  of  the  other  gas 
will  cause  combination  of  the  gases. — B.  X. 

Gases  ;•     Apparatus   for    subjecting   to   high-tension 

[electrical]  discharges.  D.  R.  Lovejoy,  Assignor  to 
Atmospheric  Products  Co.,  Xiagara  Falls,  X.Y.  U.S. 
Pat.  829,873,  Aug.  28,  1906. 

The  apparatus  comprises  a  chamber  for  receiving  the 
gases,  a  series  of  fixed  electrodes  mounted  adjustably  in 
the  walls  of  the  chamber,  and  a  series  of  movable  electrodes, 
both  sets  being  connected  in  parallel  with  a  high-tension 
alternating  current.  In  order  to  ensure  a  minimum 
volume  and  minimum  current  for  each  of  the  arcs,  each  of 
the  parallel  electrode  circuits  is  provided  with  an  induct- 
ance, and  the  electrodes  are  constructed  of  fine  wire. 
The  movable  electrodes  are  fixed  to  the  ends  of  supports 
carried  by  a  shaft  capable  of  rotation,  the  shaft  being 
provided  with  insulated  bearings.  As  the  shaft  turns, 
the  movable  electrodes  come  within  arcing  distance  of 
the  fixed  electrodes,  and  the  arcs  are  successively  formed, 
elongated,  and  extinguished.  The  arc  formed  between 
any  pair  of  electrodes  is  isolated  by  suitable  means  from 
the  arcs  formed  between  adjacent  pairs  of  electrodes. 
A  synchronous  motor,  mounted  on,  but  insulated  from, 
the  chamber,  is  connected  to  the  generator,  and  drives 
the  movable  electrodes,  means  being  provided  for 
adjusting  the  making  and  extinction  of  the  arcs  relatively 
to  the  alternation  and  phase  of  the  alternating  current. 
A  rectifier,  in  the  alternating  current  circuit,  with 
its  commutator  moving  with  the  movable  electrodes, 
is  arranged  so  as  to  cause  reversals  of  current  during 
extinction  of  the  arcs,  whereby  the  same  potential  relation 
between  the  electrodes  is  maintained.  The  gases  are 
supplied  to  the  central  portion  of  the  chamber  at  a 
pressure  higher  than  that  of  the  atmosphere,  and  the 
gases   receive   an   outward   spiral   motion.     Outlets   for 


the  products  are  arranged  in  close  proximity  to  the 
arcing  points,  and  each  outlet  is  provided  ivith  a  deflector, 
directed  contrary  to  the  direction  of  rotation  of  the 
shaft,  so  as  to  deflect  the  products  formed  by  the  arcs 
into  the  outlets..  Gas-ducts,  leading  from  the  outlets,  are 
provided  with  valves,  which  are  intermittently  opened 
and  closed  by  suitable  means,  thus  giving  an  intermittent 
flow  of  gases  into  the  chamber,  the  impulses  of  flow  being 
timed  to  commence  just  after  the  arcs  are  struck,  and  to 
cease  just  after  the  arcs  are  extinguished.  The  gases 
may  be  separately  charged  electrostatically  before  being 
led  into  the  chamber,  and  allowed  to  mix  in  the  presence 
of  the  arcs,  or  immediately  before  coming  into  contact 
with  the  arcs. — B.  X. 

Gases ;    [Electrical]    Method   of   effecting  the   combination 

of   .     T>.    R.    Lovejov.    Assignor    to    Atmospheric 

Products  Co..  Niagara  Falls.  X.Y.  U.S.  Pat.  82!>.s74, 
Aug.  28,  1906. 
This  invention  relates  to  a  process  of  forming  nitrogen 
compounds,  an  electric  arc  or  arcs  being  formed,  elongated, 
and  interrupted,  and  a  mixture  of  air  and  oxygen,  contain- 
ing about  equal  volumes  of  nitrogen  and  oxygen,  being 
introduced  into  the  presence  of  the  arc.  The  residual 
gas  may  be  again  treated  after  enriching  with  oxygen. 
Hydrogen  may  also  be  added,  so  as  to  form  a  mixture 
containing  less  than  10  per  cent,  of  hydrogen. — B.  X. 

Gases;  [Electrical]  Apparatus  for  effecting  chemical 
action  in .  D.  R.  Lovejoy.  Assignor  to  Atmos- 
pheric Products  Co.,  Xiagara  Falls.  X.Y.  U.S.  Pat. 
829,875,  Aug.  28,  1906. 

A  suitable  reaction  chamber  is  provided  with  one  outlet 
and  two  inlet-passages  for  supplying  gases,  the  latter 
passages  being  provided  with  electrodes.  Electrostatic 
charges  of  opposite  potential  are  given  to  the  electrodes, 
which  thus  impart  similar  charges  to  the  gases.  Means 
are  provided  for  heating  the  electrodes,  and  for  subjecting 
the  gases  to  the  influence  of  a  source  of  radiant  energv. 

— B.  X. 

Gases  ;     [Electrical]  Process  and  apparatus  for  effecting 

chemical  action  in  .     D.   R.   Lovejoy,  Assignor  to 

Atmospheric  Products  Co.,  Xiagara  Falls,  X.Y.  U.S. 
Pats.  829,876  and  829,877,  Aug.  28,  1906. 
The  molecules  of  the  gases,  such  as  nitrogen  and  oxygen, 
are  separately  charged  electrostatically  to  opposite 
potentials,  and  the  gases  mixed,  and  subjected  to  the 
action  of  an  electric  current  in  the  form  of  an  arc  of 
minimum  volume.  The  arc  is  maintained  at  a  minimum 
volume,  sufficient  to  prevent  the  breaking  of  the  arc,  or 
the  latter  may  be  repeatedly  formed,  elongated,  and 
interrupted. — B.  N. 

Ozonised  air  or  oxygen;    Apparatus  for  producing  higldy 

.     A.   Dechaux,   Paris,   Assignor  to   W.  Mallmann, 

Ruremonde,    Holland.     U.S.    Pat.    830,975,    Sept.    11, 
1906. 

See  Fr.  Pat.  335,092  of  1903  ;  this  J.,  1904,  193.— T.  F.  B. 

French  Patents. 

Incandescence  lamps  ;  Process  of  increasing  the  electric 
resistance  of  certain   metals.,    especially  those   used  for 

glcnv-bodies    of    .     H.    Kuzel.     Fr.    Pat.    364,613, 

March  27,   1906.     II.,  page  920. 

Glcnv-bodies  for  electric  lighting  ;    Manufacture  of  . 

Siemens  and  Halske,  A.-G.     Fr.  Pat.  364,925,  April  5, 
1906.     II.,  page  920. 

Incandescence     electric    lamps    with    metallic    filaments ; 

Manufacture     of     .      Deutsche     Gasgliih.     A.-G. 

(Auerges).     Fr.    Pat.    365,188,    April    12,    1906.     II., 
page  921. 

Sugar  from  molasses;    Process  of  extracting  by  the 

aid  of  a  new  compound.     R.  Battistoni  and  R.  RoteUi. 
Fr.  Pat.  364,639,  Jan.  6,  1906.     XVI.,  page  944. 
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Bleaching   and   scouring   of  textile   fabrics   and    vegetable 
md   animal  fibres  ;     Klectrolytic  apparatus  applicable. 

to  the .    A.  DossonviUe.     ft.  Pat  363.866,  March  8, 

1900.     \'..  page  926. 

Water;     Process   for    d< .-.  dectrolyticaUy. 

i     \.  Darby.      Fr.  I'.ii    305,274,  April  10,  11 

See  U.S.  Pat  si  1,155  of  1900;  this  J.,  1900,  321 T.  F.  B. 

furnace;     Electric   lor   treating    gases  by  electrc- 

dyntimicalh/  i>r  tUctromagneticatty  actuated  arcs.      V  .1. 
Ft.    Pat.   365,208,   April  13.  1906.     Under 
Int.  Conv.,  April  18,  1905. 

See  Eng.  Pat.  9164  of  1906  ;  this  J.,  190G.  593.— T.  F.  B. 
German  Patent. 

Electrode  consisting  of  a  core  of  carbon  enclosed  in  platinum 
or  platinum-iridium  foU.     F.  Oettel.    Ger.  Pat  170,176, 

April  13.  1905. 

Is  the  electrolytic  preparation  of  bleaching  liquors 
containing  more  than  12  grms.  of  available  chlorine  per 
litre,  carbon  electrodes  cannot  be  used  as  they  are 
whilst  thin  electrodes  of  platinum  become  deformed, 
and  lead  to  short-circuits.  According  to  the  present 
patent,  it  is  proposed  to  use  electrodes  consisting  of  a  cone 
of  carbon  covered  with  platinum  foil,  electrical  coi 
between  the  two  being  effected  by  means  of  wedges  or 
conical  pegs  of  non-conducting  material,  driven  tluough 
the  foil  into  grooves  of  suitable  shape  in  the  carbon  core. 

—A.  S. 

(B.)— ELECTRO-METALLURGY. 

Tantalum  and  the  tantalum  lamp.     Werner  von  Bolton. 
Z.  angew.  Cheni,  190(i,  36,  1537—1540. 

Having  discussed  his  researches  on  vanadium  and  niobium, 
the  author  describes  the  properties  of  tantalum,  which 
he  succeeded  in  obtaining,  first,  by  electrolysis  of  rods  of 
tantalum  tetroxido  with  an  alternating  current  in  a  vessel 
in  which  a  high  vacuum  was  maintained,  and  finally, 
on  a  practical  scale,  by  electrolysis  of  tantalum  potassium 
fluoride.  The  metal  cannot  be  obtained  by  melting 
oxides  of  tantalum  with  carbon,  as  the  product  of  this 
operation  is  a  mixture  of  carbide  and  oxide.  The  metallic 
powder  obtained  by  electrolysing  the  double  fluoride  can 
be  freed  from  any  oxides  present  by  melting  it  in  a  vacuum, 
when  the  oxides,  which  are  all  more  volatde  than  the 
metal,  pass  off,  leaving  the  latter  behind  in  the  pure  state. 
The  metal  is  extremely  ductile,  and  can  be  drawn  into 
very  fine  wires,  or  rolled  into  very  thin  sheets.  It  can  be 
rendered  so  hard  that  a  diamond  drill  cannot  bore  it  ; 
tantalum,  not  quite  free  from  oxide,  and  forged  under  a 
steam  hammer  at  a  red  heat,  is  as  hard  as  the  best  hardened 
steel,  but  the  latter  is  brittle,  whilst  the  tantalum  is 
extremely  tough.  Minerals  containing  tantalum  have 
already  been  discovered  in  relatively  large  quantities. 
The  melting  point  of  the  metal  is  about  2300°  C.  ;  specific 
heat.  0-0365;  atomic  heat,  6-64;  density.  16-5—16-64; 
coefficient  of  linear  expansion  between  0°  and  503  C., 
0-0000079  ;  and  specific  resistance,  referred  to  a  length 
of  1  m.  of  1  sq.  mm.  cross-section,  0-165.  The  formation 
of  metallic  dust,  under  the  influence  of  an  electric  current 
in  a  vacuum,  is  extremely  slight.  When  used  as  a  filament 
in  an  electric  lamp,  its  efficiency  is  about  1-5  watts  per 
Hefner  candle,  as  against  3-5 — 1  watts  per  candle  for  the 
carbon-filament  lamp.  Tantalum,  in  compact  forms, 
does  not  oxidise  readily  when  heated  in  air  or  oxygen, 
the  coating  of  pentoxide  first  formed  hindering  further 
action.  Heated  electrically  in  an  evacuated  vessel,  it 
will  not  combine  with  any  oxygen  admitted,  unless  the 
pressure  exceeds  20  mm.  The  author  describes  com- 
pounds and  alloys  of  tantalum  with  nitrogen,  sulphur, 
selenium,  tellurium,  molybdenum,  and  tungsten.  Iron, 
fused  with  5 — 10  per  cent,  of  tantalum,  yields  a  ductile 
and  very  hard  alloy.  Tantalum  does  not  combine  at  all 
with  silver  or  mercury.  It  is  hardened,  without  loss  of 
ductility,  by  traces  of  carbon,  but  additions  of  up  to 
1  per  cent,  render  it  brittle.  It  is  not  attacked  by  boding 
sulphuric,  nitric,  or  hydrochloric  acid,  or  mixtures  of  these, 


or  by  hot  or  col. I  solutions  of  oaustio  alkali*,  and  hence* 

could  probably  be  uaed  »nh  ml  i 

for  ohemioal  tad   physical   purposes.     Hydrofli 

attacks  it  slowly,  unless  the  metal  be  in  contact   with 

platinum,  when  it  diaaolvea  freely.     Fan  1  alkalis  convert 

it  into  a  crystalline  muss. — II.  K. 

English  I'm  km. 

ro-plating ;     Apparatus    used    in    .     W.    A      S. 

Benson  and  Co.,  Lid.,  and  A.  J.  Leaver,  London. 
Eng.  Pat.  616,  Jan.  B,  1906. 

\    ■  i;kw  or  like  propeller  working  in  a  trunk  is  employed 

16  purpose  of  agitating  the  solution  in  the  vat      i 
trunk  within  which  tin-  propeller  works  is  '.unci   by  a 
frame  pivoted  to  a  platform  secured  to  the  side  of  the 
vat,  so  that  it  can  be  introduced  into  or  removed  from 
the  vat.— J.  H.  C. 

United  States  Patents. 

Metals;   Apparatus  for  the  electrolytic  extraction  of . 

C.  F.  Carrier,  jun..  Assignor  to  Elmira  Klectrochemical 
Co.,  Elmira,  N.Y.     U.S.  Pat.  830,051,  Sept.  4,  1906. 

The  apparatus  comprises  a  pan,  having  its  bottom  raised 
in  the  middle  and  supported  above  a  fire- box  at  each  end. 
Above  the  shallow  portion  of  the  pan  is  an  anode-com- 
partment  lined  with  refractory,  non-conducting  material, 
and  on  either  side  of  the  anode-compartment  are  cathode- 
compartments  constructed  of  metal.  The  lower  ends 
of  both  anode-  and  cathode-compartments  are  open, 
and  dip  into  molten  metal  contained  in  the  pan.  The 
cathodes  have  their  lower  surface  in  contact  with  the 
electrolyte  contained  in  the  cathode-compartments,  this 
lower  surface  being  inclined  upwards  from  the  sides  to 
the  centre,  and  from  one  end  to  the  other  ;  near  the  higher 
end  is  a  draw-off  pipe,  with  its  orifice  at  the  surface  of  the 
electrolyte.  Between  each  cathode-compartment  and  the 
side  wall  of  the  pan  is  a  displacement  plunger  acting  on 
the  molten  metal  in  the  pan,  and  means  are  provided  for 
imparting  a  reciprocating  movement  to  the  plungers  in 
opposite  directions,  in  order  to  produce  a  flow  of  molten 
metal  back  and  forth  between  the  anode-  and  cathode- 
compartments. — A.  S. 

Copper  ;    Process  for  the  electrolytic  production  of  . 

J.  A.  W.  Borchers,  Aachen,  P.  R.  Franke,  Eisleben, 
and  F.  E.  Giinther,  Aachen,  Germanv.  U.S.  Pat. 
830,639,  Sept.  11,  1906. 

See  Ger.  Pat.  160,046  of  1904  ;  this  J.,  1905,  S97.— T.  F.  B. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

{Continued  from  page  S94.) 

Olive,    linseed,    and    cither    oils ;     Examination    of    . 

R.   T.  Thomson  and  H.   Dunlop.     Analvst,   1906,  31, 
281—284. 

Olive  Oil. — Mogador  olive  oil  of  undoubted  purity  was 
characterised  by  its  abnormally  high  iodine  value  (94-3) 
and  its  relatively  low  refractometer  reading  (60-50  ac 
25D  CL).  Its  other  values  were:  Saponification  value, 
190-7;  sp.  gr.,  0-9150;  and  free  fatty  acids,  24-72  per 
cent. 

Linseed  oil. — The  samples  examined  closely  resembled 
fish-liver  ods  as  regards  their  iodine  value,  refractive 
power,  saponification  value,  and  proportion  of  unsaponi- 
fiable  matter.  A  specimen  of  oil  expressed  from  hand- 
picked  Riga  seed  had  an  iodine  value  of  205-4,  as  deter- 
mined by  Wijs'  method. 

Fish  oils. — The  following  comparative  results  are  given  : 
Skate-liver  od  :  iodine  value,  191-1  ;  Zeiss  refractometer 
reading  at  253  C,  82-5\  Haddock-liver  od :  iodine 
value.  186-4 ;  refractometer  reading,  81-0°.  Whiting- 
liver  od :  iodine  value,  184-2 ;  refractometer  reading, 
81 -IT.— C.  A.  M. 
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Olive  marc  ;    Extraction  of  tfiVA   carbon    bisulphide 

or  carbon  tetrachloride.  R.  Jiirgensen.  Z.  angew. 
Cbem.,  1906.  36.  1540—1547. 
The  residues  left  after  the  extraction  of  oil  from  olives 
by  pressure  contain  from  10  to  10  per  cent,  of  oil.  which 
is  usually  recovered  by  means  of  volatile  organic  solvents, 
such  as  ether,  benzine,  and  especially  carbon  bisulphide. 
Carbon  tetrachloride  may  be  used  advantageously  in 
place  of  carbon  bisulphide,  as  it  is  now  obtainable  at  a 
moderate  price.  It  is  non-inflammable  and  leaves  no  odour 
in  the  oil.— H.  B. 

Herring  oil ;    Japanese  .     C.  E.  Sage.     Chem.  and 

Drug.,  1906,  69,  398. 

A  sample  of  Japanese  herring  oil  examined  by  the  author 
gave  the  following  results  : — Colour,  pale  brown  ;  sp.  gr. 
at  20°  C,  0-9116;  acid  value,  10-8  ;  saponification  value, 
193-7  ;  iodine  value,  137-0.     (See  also  this  J.,  1906,  819.)    I 

—A.  S. 

Reduction  processes  ;   Bole  of  metal  hydrides  in  ,  and 

new  data  as  to  the  composition  oj  certain  jots  and  fish 
I    oils.     S.  Fokin.     X1A.,  page  935. 

English  Patents. 

Fatty  acids;    Manufacture  of  from  fatty  acid  esters. 

Yerein.     Chernische     Werke     A.-G.,      Charlottenburg, 
Germany.     Eng.  Pat.  25,680,  Dec.  9,  1905.     Under  Int.    , 
Conv.,  Jan.  25,  1905. 

See  Addition  of  Dec.  11,  1905,  to  Fr.  Pat.  328,101  of 
1902  ;    this  J.,  1906.  654.— T.  F.  B. 

Tallows  ;  Process  for  purifying .     J.  Harris,  London. 

Eng.  Pat.  4290,  Feb.  21,  1906. 

Ozone  is  blown  through  the  melted  fat,  which  is  then 
treated  with  an  alkaline  solution  to  precipitate  impurities 
and  colouring  matters.  The  supernatant  fat  is  next  treated 
with  air  or,  if  necessary,  with  ozone  again,  and  is  finally 
mixed  with,  say,  5  per  cent,  of  an  alkaline  aluminous 
earth,  and  filtered.  In  the  case  of  abnormal  rancidity 
or  odour,  low-pressure  steam  may  be  blown  through  the 
fat  after  the  separation  of  the  precipitated  impurities, 
and  before  the  final  treatment  with  air. — C.  A.  M. 

Soap  powders  or  detergents  having  both  cleansing  and 
polishing  properties.  W.  Pochin  and  J.  H.  Richardson, 
Manchester.     Eng.  Pat.  26,119,  Dec.  15,  1905. 

The  powder  consists  of  a  mixture  of  soapstone  (say 
100  parts),  a  sodium  compound  such  as  anhydrous  sodium 
carbonate  (say  20  parts),  with  or  without  a  little  caustic 
soda,  and  soap  (say  7  parts).  Special  claim  is  also 
made  for  the  method  of  mixing  these  ingredients,  the 
soap  and  sodium  carbonate  being  first  ground  together, 
the  soapstone,  preferably  in  powder,  then  added,  and  the 
whole  ground  until  thoroughly  mixed. — C.  A.  M. 

I'nited  States  Patents. 

Lubricant.  H.  N.  Potter,  New  Rochelle,  N.Y..  Assignor 
to  G.  Westinghouse,  Pittsburg,  Pa.  U.S.  Pat.  830,739, 
Sept.  11,  1906. 

A  oeease  or  an  oil  is  thickened  by  the  mere  addition 
of,  and  mixing  with,  powdered  silicon  monoxide. — E.  S. 

Soap,  and  process  of  mal'ing  the  same.     M.  Kuess,  Tunis. 
U.S.  Pat.  S30.332.  Sept.  4,  1906. 

See  Fr.  Pat.  337,714  of  1903  ;   this  J.,  1904,  488.— T.F.B. 

French  Patents. 

Fatly    substances  ~     Saponification   of    .     A.    Haller. 

Fr.   Pat.    361,552,   June   13,    1905. 

The  process  claimed  is  for  the  simultaneous  saponification 
of  oils  or  fats  and  esterification  of  the  fatty  acids, 
by  treating  the  fats,  &c,  with  pure  or  concentrated 
alcohols  and  a  small  quantity  of  an  acid  such  as  hydro- 
chloric acid,  preferably  on  a  hot  water  bath,  under  a  reflux 
condenser.      The  resulting  esters  are  separated  from  the 


glycerol  and  excess  of  the  alcohol  by  treatment  with  cold 
water  or  salt  water,  and  then  isolated  from  one  another  by 
rectification,  filtration,  &c. — C.  A.  M. 

Olive  and  other  vegetable  oils  ;    Process  of  extracting  . 

Don   Miguel   del   Prado   y   Lisboa.     Fr.   Pat.   365,187, 
April  12,  1906. 

The  entire  olives  oi  other  fruit  are  introduced  into  a 
closed  vessel  surrounded  by  a  hot  water  chamber,  and 
provided  with  a  mechanical  agitator,  and  the  oil  liberated 
at  a  low  temperature  (20  C.  at  most)  is  drawn  off  below 
through  filtering  material  by  means  of  a  vacuum  pump. 
The  temperature  of  the  pulp  is  then  raised  to.  say,  about 
50°  C,  and  a  second  quality  of  oil  drawn  off  through  a 
filter  into  a  second  receptacle.  Finally  steam  is  blown 
into  the  vessel,  and  the  supernatant  oil  drawn  off  through 
a  pipe  at  the  top,  yielding  oil  of  the  third  class.  The 
olive  stones  separated  from  the  residual  pulp  can  be 
utilised  in  the  manufacture  of  alcohol,  acetic  acid.  &c, 
by  destructive  distillation,  whilst  the  fruit  pulp  itself  can 
be  used  as  food  for  cattle.  Special  claim  is  made  for  a 
form  of  apparatus  in  which  the  above-described  method 
of  separating  the  oil  can  be  carried  out. — C.  A.  M. 

Lubricating  oil  which  emits  no  odour,  or  even  has  an  agree- 
able odour  on  burning.  A.  Haenflein  and  L.  Kornfeld. 
Fr.  Pat.  365,335,  April  17,  1906. 

Claim  is  made  for  an  addition  to  ordinary  lubricating  oil 
of  substances  which  give  off  a  pleasant  odour  on  burning, 
and  have  a  boiling  point  lower  than  that  of  the  oil  itself. 
Suitable  substances  mentioned  are  oil  of  mirbane,  ''huile 
de  terpine  (C10H180),"  and  salicylic  aldehyde. — C  A.  M. 

Wax ;      Method    of    bleaching     .     E.     Weingartner. 

Fr.  Pat.  365.355,  April  17,  1906. 

The  crude  substance  (beeswax,  carnauba  wax,  &c.) 
is  heated  above  its  melting  point,  and  treated  with  about 
10  per  cent,  of  fullers'  earth,  which  is  added  little  by  little. 
The  temperature  is  then  gradually  raised  and  maintained 
at,  say,  150c — 170;  C.  until  the  wax  is  bleached,  after 
which  the  fullers'  earth  and  impurities  are  separated  by 
filtration,  and  the  wax  left  in  the  residue  subsequently 
extracted  by  means  of  a  solvent. — C.  A.  M. 

Detergent  for  use  with  hard  or  saline  waters.  R.  Mae- 
pherson  and  W.  E.  Hevs.  Fr.  Pat.  364,975,  April  6, 
1906.     Under  Int.  Conv.,  Nov.  16,  1905. 

A  soap  is  prepared  by  treating  cocoanut  olein  and  a  suitablo 
albuminoid  substance,  preferably  finely  powdered  cocoa- 
nut  pulp,  at  a  high  temperature  with  a  sufficient  quantity 
of  caustic  alkali  to  effect  saponification.  Flour  or  other 
filling  material  can  be  added  to  the  ingredients  before 
saponification.  It  is  claimed  that  the  product  is  cheap, 
that  it  is  easily  soluble  in  hard  and  sea  water,  that  it  does 
not  leave  any  odour,  and  that  the  small  quantity  of 
insoluble  soap  which  it  leaves  on  clothes,  &c,  is  easily 
removed  by  rinsing. — C.  A.  M. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(Continued  from  page  895.) 

(.4.)— PIGMENTS,    PAINTS. 

English  Patents. 

Paints  or  compounds  :    Anti-corrosive  .     A.  Milburn. 

trading    as    the    Firsoline    Manufacturing    Co.,    East 
Sunderland,  Durham.     Eng.  Pat.  18,683,  Sept.  15,  1905. 

A  preparation  specially  intended  for  metallic  surfaces 
is  made  by  incorporating  oils,  tallow,  rosin,  or  the  like 
with  a  mineral  colour,  such  as  zinc  white,  and  an  inert 
substance  such  as  plaster  of  Paris.  The  ingredients  and 
proportions  specially  claimed  are  as  follows  : — Fir  or  pine 
oil,  25;  zinc  white,  &c,  15;  plaster  of  Paris,  10;  Arch- 
angel or  Stockholm  tar,  5  ;  a  resin,  preferably  Kauri,  10  ; 
and  tallow,  35  per  cent.  — C.  A.  M. 
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r  lakes  \from  azo  dytstufft]  ;    Manu/acturi   of . 

(i.  Iriirav,  London.     Prom  Meister,  Lucius,  und  BrQning, 
Hoechst-on-the-Maine,    Germany.      Eng.    Pat,  27,262, 
Dec.  :io,   1905. 
The  patent  relates  to  the  preparation  of  colour  lake!  I 
tin'  azo  dyestuffs  obtained  by  combining  diazo  compounds 
«itli   the  (3-hydroxynaphthoic   an, I    melting   at   216     ('. 
Tin'  free  azo-carboxj  lie  acids  arc  treated  a!  a  high  tempera- 
ture with  one  or  more  alkaline-earth  salt>  . >f  a  feeble  a,  id 
(fatty  or  resin   acids),   or   the   sodium   salt   of   the   azo- 
cerboxylic  acid  is  treated  with  a  soluble  alkaline-earth 
in  presence  of  one  or  more  alkaline-earth  salts  of  a 
weak  ami.     l-dr  example,  100  parts  of  white,  finely  ground 
heavy-spar  are  well  stirred  with  250  parts  of  water,  and 
•■'.   parts  of  a  paste  containing  20  per  cent,  of  p-nitro- 
banzene-azo-/3-hydroxynaphthoic      acid,     diluted     with 
arts  of  water,  are  stirred  in.     Then,  whilst  Muring  is 
continued,  3-2  parts  of  calcium  chloride  dissolved  in  64  parts 
of  water,  2-4  parts  of  sodium  carbonate  dissolved  m  is  parts 
oi  water,  ami  '_'•.">  parts  of  Turkey  red  oil  (.Ml  per  cent.) 
in  25  parts  of  water,  are  added,  and  the  whole  is  boiled 
until  the  shade  no  longer  changes. — A.  S. 

Dyestuff  :    Manufacture  of  an  [azo] ,  and  colour  lata  » 

mad?  therefrom,  Farbw.  vorm.  Meister,  Lucius,  und 
Briining.  Eng.  Pat.  9989,  April  28,  1900.  IV.,  page 
922. 

United  States  Patents. 

White  had  :  Apparatus  /or  producing .     J.  YV.  Bailey, 

Jersey  (.'it v.  N.J.,  Assignor  to  United  Lead  Co.,  -New- 
Jersey.     U.S.  Pat.  830,196,  Sept.  4.  1906. 

The  apparatus  comprises  a  corroding  chamber  fitted 
with  overlapping  shelves  disposed  one  above  the  other. 
An  endless  chain  moves  over  the  shelves  in  succession, 
and  is  provided  with  cross-bars  to  which  are  pivoted  rows 
of  ploughs.  "  placed  alternately  in  reversed  positions." 
The  movement  of  the  chain  operates  mechanism  for 
feeding  comminuted  lead  to  the  top  shelf,  and  for  supplying 
a  limited  amount  of  moisture  to  the  lead.  By  means  of 
the  ploughs  the  lead  on  the  shelves  is  continually  turned 
over,  and  moved  along  the  shelves  and  from  one  shelf  to 
the  next  lower  one,  at  a  rate  slower  than  the  movement 
of  the  chain.  Means  are  provided  for  supplying  a  cor- 
roding gas  to  the  chamber. — A.  S. 

Paint.  H.  N.  Potter,  New  Rochelle.  N.Y.,  Assignor  to 
0.  Westinghouse,  Pittsburg  U.S.  Pat.  830,737,  Sept.  11, 
1906. 

See  Eng.  Pat.  1279  of  1906  ;  this  J.,  1906,  434.— T.  F.  B. 

Paint  ;     Method   of    making   .     H.    N.    Potter.    New 

Rochelle.  N.Y.,  Assignor  to  G.  YY'estinehouse,  Pittsburg, 
Pa.     U.S.  Pat.  830.740,  Sept.  11.  1906. 

A  silicon  monoxide  paint  is  made,  which  is  used  in  com- 
bination with  other  paints  or  pigments.  (See  Eng.  Pat. 
1279  of  1906;    this  J.,  1906,  434.)— E.  S. 

French  Patents. 

Lithopone ;     Manufacture    of    ■ ■    stable    to   light.      YV. 

tistwald.  Fr.  Pat.  364.713,  March  29,  1906.  Under 
Int.   Conv.,  April   1,   1905. 

See  Eng.  Pat.  7819  of  1906 ;   this  J.,  1906,  76S.— T.  F.  B. 

Pain/ ;   Liquid  cementing .     The  Standard  Paint  Co. 

Fr.  Pat.  364,752,  March  30.   1906. 

This  paint  is  intended  specially  for  filling  interstices  in 
roofing,  and  for  flexible  coverings,  and  is  stated  not  to 
crack  with  changes  of  temperature  or  when  the  material, 
which  may  contain  bitumen  or  pitch,  is  rolled  or  unrolled. 
It  consists  of  suitable  proportions  of  an  agglutinating 
substance  (e.g.,  30  parts  of  sterin  pitch),  of  a  colouring 
matter,  preferably  a  metallic  oxide  {e.g.,  30  parts  of  red 
oxide  of  iron),  and  of  a  volatile  solvent  {e.g.,  40  parts  of 
turpentine  oil).— C.  A.  M. 


r  bases;  J'roci  i.i  /or  preparing  salts,  siiulie  in 
water,  fate,  and  oUt,  \rmn  organic  — — .  Farbwerke 
vorm.  Meister,  Lucius,  und  Bruning.    !•>.  Pet  305,020, 

April  7.   1906.      Under  Int.  t'onv..  Mas    19,   If* 

Bog.  Pet  10,079  oi  1906;  tins  J.,  1906,  768.— T.  F.  It. 

(fi.)— REMNs.  VARNISHES 

Copals;    Action  of  naphthalene  upon  .     C.  Coffignier. 

Bull.  Soo.  chini.,  1906,  35,  762—767. 

The  author  has  compared  the  properties  of  a  copal  from 
.Madagascar  with  those  of  the  same  rendered  soluble  bj 
fusion  end  by  beating  with  naphthalene  under  pressure 
(Terrisse,   this   J.,    1904,    652).      The  "I     this 

latter  method  of  treatment  are:  li)  There  is  no  loss  of 
weight;  (2)  the  resulting  product  is  pale  in  colour; 
(3)  its  hardness  is  almost  unimpaired.  The  effects  of 
each  process  on  the  properties  of  the  copal  are  shown  in 
the  following  table  : — 


Specific  gravity  at  16°  C.  1-058 

Melting  point above  300°  C. 


Original 
oopaL 


Fusion 
process 


Naphthalene 
process. 


Acid  value    

93-0 

Saponification  value  . . 

70-1 

Percentage  insoluble  in — 

73-8 

79-6 

22*4 

Ether  

65-0 

69-0 

Carbon  tetrachloride . . 

85-0 

Spirit  of  turpentine. . 

60-3 

64-3 

Benzene  

78-4 

17-8 

21-8 

24-6 

1-062 
205°  C. 
88-2 
14-9 

91-8 
93-3 
66-7 
51-8 

1-7 

4-0 

3-6 
84-8 

1-5 
gelatinous 

2-0 
51-2 


1-961 

165°  C. 

68-0 

65-9 

74-4 

12-8 

19-7 

soluble 

25-8 

52-1 

65-0 

40-0 

soluble 

soluble 

soluble 


—  F.  SODN. 


United  States  Patents. 


ITood  distilling  and  preserving  apparatus  [for  extraction 
of  turpentine,  d-c.].  F.  8.  Davis,  Mulligan,  S.C., 
Assignor  to  J.  C.  Richardson,  Robertsville,  S.C.  U.S. 
Pat.  826,407,  July  17,  1906. 
This  invention  relates  to  an  apparatus  for  treating  wood 
with  a  heated  fluid,  such  as  melted  rosin,  the  latt.  r  i  i 
trading  turpentine  and  other  light  volatile  oils  without 
injuring  the  texture  of  the  wood.  The  material  to  be 
treated  is  placed  in  a  retort,  or  battery  of  retorts,  a 
valved  branched  supply  pipe  connecting  each  of  the 
retorts  with  a  centrifugal  pump  located  at  or  near  the 
bottom  of  a  tank.  The  latter  is  heated  by  a  suitable 
furnace  for  melting  down  the  material  used  as  a  distilling 
fluid,  and  the  fluid  is  thoroughly  agitated,  and  discharged 
from  the  tank  to  the  retorts  by  the  pump.  A  valved 
gravity  discharge  pipe  connects  each  retort  with  the  tank. 
The  distilling  fluid  is  maintained  at  an  even  temperature, 
after  being  charged  into  a  retort,  by  circulating  it  through 
a  reheater  and  back  to  the  retort  by  means  of  a  second 
pump. — B.  N. 

Turpentine  ;    Process  for  clarifying  and  deodorising  oil 

0j    lvood    .     E.     Heber,    New    York.     U.S.     Pat. 

830,069,  Sept.  4,  1906. 
Tarry  matters  are  removed  from  oil  of  wood  turpentine 
by  distillation  over  lime,  and  the  purified  oil  is  emulsified 
with  soap  solution  ;  the  emulsion  is  treated  with  oxidising 
agents  to  oxidise  the  colouring  matters  and  odoriferous 
substances,  the  soap  is  precipitated,  and  the  product 
distilled  with  steam,  the  purified  turpentine  oil  being 
subsequently  separated  from  the  water. — T.  F.  B. 

French  Patent. 

Resins  ;    Process  for  obtaining  transparent  synthetic , 

to  be  used  as  substitutes  for  natural  resins.  Fabr.  de 
Prod,  de  Chim.  Organ,  de  Laire.  Fr.  Pat.  361,539, 
June  8,  1905. 

Transparent  synthetic  resins,  which  can  be  used  in  place 
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of  copal,  amber,  shellac.  &c.  are  prepared  by  condensing 
commercial  phenol  or  its  hornologues  with  formaldehyde 
or  its  homologues,  and  heating  the  condensation  product 
in  the  air.  under  pressure,  or  in  vacuo.  For  example, 
10  parts  of  phenol  are  treated  with  5 — 10  parts  of  a  40  per 
cent,  solution  of  formaldehyde  and  about  10  parts  of 
15  per  cent,  hydrochloric  acid.  The  product  is  washed 
free  from  acid  and  excess  of  phenol,  and  the  resulting 
plastic  mass  is  heated  for  about  half  an  hour  at  140°  C, 
either  in  the  air  or  in  presence  of  an  inert  gas  under  pressure, 
when  a  hard,  transparent,  yellow  resin,  resembling  amber, 
is  obtained. — A.  S. 

(C.)— INDIA-RUBBER,    &c. 

India-rabber  latex  ;  Physical  chemistry  of .     V.  Henri. 

Gummi-Zeit.,  1906,  20,  1227—1229. 

The  latex  of  Hevea  brasiliensis  is  faintly  alkaline,  and 
contains  S'7  per  cent,  of  total  solids.  In  one  cubic 
millimetre  there  are  50  millions  of  microscopically  visible 
globules,  which  show  well-marked  Brownian  movement, 
but  can  be  brought  to  rest  by  dilution  with  at  least  500 
volumes  of  20  per  cent,  brine.  Latex  which  has  been 
freed  from  salts,  &c.  by  dialysis,  may  by  suitable 
reagents  be  either  precipitated  in  nocculent  particles  or 
coagulated  to  a  clot,  the  latter  phenomenon  being  experi- 
mentally proved  to  be  merely  an  advanced  stage  of  the 
former.  Alcohols  have  no  effect  on  dialysed  latex ; 
neither  have  alkalis  and  salts  of  univalent  metals.  Salts 
of  the  alkaline  earths,  in  at  least  N/1  concentration,  and 
salts  of  the  heavy  metals  as  dilute  as  N/20,  precipitate 
but  do  not  coagulate.  Acids  are  precipitants,  sulphuric 
acid  being  especially  active  and  causing  coagulation  in 
moderate  dilution.  Trichloracetic  acid,  even  dilute, 
and  acetone,  are  coagulants.  Coagulation  is  readily 
brought  about  by  mixtures  of  alcohol  with  very  small 
proportions  of  bivalent  salts  or  of  acids,  whilst  alkalis 
have  an  inhibitory  influence. — W.  A.  C. 

Latex  of  Kickxia  (Funtumia)  elastica.     H.  Strunk.     Ber. 

Dtsch.  pharm.  Ges.,  1906,  16,  214—226.     Chem.  Centr., 

1906,  2,  689. 
Specimens  of  the  latex  of  Kickxia  elastica  were  obtained 
from  cuts  in  the  barks  (1)  20  cm.  and  (2)  2J  m.  above  the 
ground,  (3)  from  cuts  in  thin  branches  4  m.  above  the 
ground,  and  (4)  from  leaf-stalks.  These  contained 
respectively:  (1).  49-09;  (2),  44-17  ;  (3),  35-3S  ;  and  (4) 
52-02  per  cent,  of  dry  substance  ;  and  (1),  44-84  ;  (2),  35-94  ; 
(3),  22-84  ;  and  (4),  44-94  per  cent,  of  pure  caoutchouc. 
The  percentage  of  caoutchouc  in  the  latex  thus  appears 
to  decrease  as  the  distance  of  the  cut  above  the  ground 
increases.  In  Kamerun,  the  natives  coagulate  the  latex 
by  mixing  it  with  one-half  or  one-third  of  its  volume  of 
water,  and  boiling  in  an  earthenware  vessel.  Coagulation 
can.  however,  be  effected  without  boiling  by  pouring  the 
latex  into  five  times  its  volume  of  water,  and  vigorouslv 
agitating  the  mixture.  An  addition  of  1  c.c.  of  25  per 
cent,  hydrochloric  acid  retards  the  coagulation  of  the 
caoutchouc  by  boiling  ;  an  addition  of  3  c.c.  of  32  per  cent, 
hydrochloric  acid,  on  the  other  hand,  so  accelerates  the 
process  that  coagulation  takes  place  at  45° — 50°  C.  ;  the 
caoutchouc  obtained  in  this  manner  shows  less  tendene}- 
to  decompose  than  that  obtained  in  other  wavs.  The 
average  specific  gravity  of  the  latex  was  0-9961  at  28°  C, 
and  the  average  content  of  dry  substance,  46-88  per  cent., 
with  0606  per  cent,  of  ash.  The  freshly  coagulated  rubber 
contains  5-31 — 7-41  per  cent,  of  resin.  On  keeping,  the 
rubber  softens  somewhat  owing  to  oxidation,  the  pro- 
portion of  caoutchouc  decreasing  and  that  of  resin 
increasing.  The  author  recommends  collecting  the  latex 
from  long,  vertical  incisions  in  the  tree. — A.  S. 

Latex  of  Dyera  costulata.     W.  A.  Tilden.     Brit.  Assoc, 
Section  B,  York,  1906.     Chem.  News,  1906,  94,  102. 

The  sample  of  the  latex  of  Dyera  costulata  examined  by 
the  author  contained  a  small  quantity  of  ammonia,  which 
had  been  added  to  prevent  coagulation.  It  was  a  white 
creamy  liquid  of  sp.  gr.  1-11,  miscible  with  water.  It  is 
coagulated,  sooner  or  later,  by  all  acids,  and  on  vigorous 
agitation  the  suspended    particles  unite  to  form  lumps. 


It  is  also  coagulated  by  strong  brine,  and  by  warming  with 
an  equal  volume  of  a  20  per  cent,  solution  of  sodium 
carbonate.  When  heated  to  70° — 803  C,  a  skin  forms  on 
the  surface.  The  latex  yielded  about  44  per  cent,  of  solid 
matter  when  coagulated  by  hydrochloric  acid ;  the 
coagulum  was  tough,  but  contained  very  little  rubber 
substance,  being  almost  completely  soluble  in  alcohol  and 
in  acetone. 

Pontianak,  which  is  stated  to  be  obtained  from  Dyera 
costulata,  contains  a  small  quantity  of  caoutchouc  mixed 
with  two  or  more  other  substances,  of  which  one.  melting 
at  173s  C,  can  be  crystallised  from  alcohol.  The  crystals 
contain  81-2  per  cent,  of  carbon  and  11-0  per  cent,  of 
hydrogen,  corresponding  approximately  to  the  formula, 
C14H02O.  The  molecular  weight,  as  determined  by  the 
freezing-point  method,  was,  however,  about  322,  as  com- 
pared with  206  required  by  the  formula  given. — A.  S. 

Rubber ;    Sicilian  .     E.    Marckwald   and   F.   Frank. 

Gummi-Zeit.,  1906.  20,  1254—1255. 

A  sample  of  crude  rubber  prepared  from  The  latex  of 
Ficus  elastica  plants,  grown  in  the  Botanical  Gardens, 
Palermo,  was  found  to  have  the  following  composition  : — 

Moisture  (loss  at  1003  C),  1-51  ;  mechanical  organic 
impurities.  2-30 ;  inorganic  impurities,  1-75 ;  resins, 
22-19  ;    and  rubber  substance,  72-29  per  cent. 

Although  the  change  of  habitat  of  the  plant  appears  to 
have  influenced  the  product  detrimentally  in  the  sense 
of  increasing  its  resin-content,  the  crude  rubber  was  yet 
of  apparently  good  quality. 

From  a  sample  of  the  latex  the  authors  obtained 
3S  per  cent,  of  dry  substance  by  coagulation. 

A  sample  of  a  rubber-containing  resinous  product, 
obtained  from  Abractylis  gummifera  L.,  indigenous  to 
Sicily  (cf.  Landerer,  Ueber  den  Akanthomastix  des  Orients. 
Buchners  Repertorium,  1874,  p.  437 ;  Lefranc,  Med. 
pharm.  Botanik,  1883,  p.  1105;  Wiesner,  Rohstoffe, 
2nd  Edition,  Vol.  I.  p.  SI, Vol.  II.  p.  495).  was  also  examined 
and  found  to  have  the  following  composition  : — ■ 

Moisture  (loss  at  100°  C),  4-24;  mechanical  organic 
impurities,  1-40  :  albuminoids,  4-07  ;  inorganic  impurities, 
2-31  ;  resins,  51-52 ;  and  rubber  substance,  36-46  per 
cent. 

The  product  has  been  stated  to  be  used  to  adulterate 
mastic  (Landerer,  loc.  cit.). — E.  W.  L. 

Bubber  industry  of  Brazil.    For.  Off.  Ann.  Series,  No.  3713. 
[T.R.] 

The  development  of  the  trade  in  seringa  rubber  is  evident 
from  the  following  figures,  showing  the  exports  from 
Brazil  for  the  past  five  years  :— 


Year. 
1901 
1902 
1903 
1904 
1905 


English  Patents. 

Caoutchouc  and  the  like  ;    Processes  for  obtaining  . 

B.  Gratz.  Berlin.  Eng.  Pat.  4692,  Feb.  26,  1906. 
Under  Int.  Conv.,  Feb.  1,  1906. 

See  Fr.  Pat.  363,339  of  1906  ;  this  J.,  1906,  895.— T.F.B. 

India-rubber,  artificial ;    Process    of   manufacturing . 

P.  Beresin,  St.  Petersburg.  Eng.  Pat.  8953,  April  14, 
1906. 

See  Fr.  Pat.  365.047  of  1906,  following  these.— T.F.B. 

United  States  Patent. 

India-rubber  ;     Process  for  devulcanising .     C.  A.  R. 

Steenstrup,  Assignor  to  Aktieselskabet  Gummi- 
Regenerations-Societet  (Svstem  Resen-Steenstrup), 
Copenhagen.     U.S.  Pat.  830,260,  Sept.  4,  1906. 

See  Fr.  Pat.  351,S16  of  1905  ;   this  J.,  1905,  935.— T.F.B. 


Quantity. 

Value. 

Tons. 

£ 

29.161 

8,454.179 

27.177 

7,052.586 

29.068 

9,293.839 

28.505 

10.515.877 

31,474 

13,795.372 

Oft.  15,  100ft] 
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French  Patent. 

Caoutchouc  ;   Proa  ss  for  the  manufacttirt  "/  artificial . 

P.  Beresine,     Fr.   Pat   366,047,   April  9,    LI 

rotable  oil,  preferably  thai 
from  the  Bowers  of  the  sunflower  (Hdiantl  i.  is 

treated  with  Bulpbur  chloride  (25  parts  to  100  pari    ol 

mixture  becomes  hot,  and  when  the  temperature 
tolls  C.  the  action  is  stopped  I  >y  cooling.  The  n 
is  then  exposed  to  the  air  for  at  least  10  days,  when  an 
.  yellow  substance,  called  "  i  aout  hi  n<  -  i  obi  unci. 
This  is  cut  into  small  pieces,  dissolved  in  benzene,  n 
with  a  solution  ol  "  matt-site  "  in  benzene,  and  isoprene 
added  to  the  mixture.  The  product  is  freed  from  benzene 
by  heating  in  vacuo.  The  "  matesite  "  is  obtained 
from  the  sticky  juice  of  a  plant  of  the  .1/  ecies, 

which  grows  in  Madagascar.  The  juice  is  added  to  a 
cent,  solution  of  sodium  chloride,  heated  to  30°  C. 
with  agitation,  for  half  an  hour,  the  salt  solution  decanted 
off.  the  residue  washed  with  cold  water,  and  dried.  The 
isoprene  is  prepared  by  treating  fusel  oil  with  fuming 
sulphuric  acid  whilst  blowing  a  current  of  air  through 
the  liquid,  filtering  the  resulting  black  mass,  treating  the 
filtrate  with  quicklime,  and  subjecting  it  to  destructive 
distillation  ;   isoprene  begins  to  distil  over  at  117    C 

—A.  S. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

'Continued  from  page  897.) 

Tannin  ;    Determination  of  in   tanning   materials. 

Boudet.     XXIII.,  page  956. 

Seaweed  industry  of  Japan.     C.  J.  Davidson.     XYIII.4., 
page  948. 

Chrome  tanning  industry  of  Madras.     Bd.   of  Trade  J., 

Sept.  13,  1906.  [T.R.] 
Mr.  A.  Chattertox,  Superintendent  of  Industrial 
Development,  Chrome  Tanning  Department,  Madras, 
reports  on  the  results  of  the  chrome  tanning  operations 
undertaken  under  his  superintendence  during  the  year 
ended  31st  March.  The  following  is  extracted  from 
Mr.   Chatterton's   report  :— 

*'  The  output  of  chrome  leather  from  the  Chrome 
Tanning  Department,  Madras,  has  risen  in  value  from 
Rs.  400  a  month  in  1904-05  to  Rs.  2500  a  month  in  1905-06. 
....  Experience  extending  now  to  more  than  two  years 
shows  that  the  leather  is  well  adapted  to  kavalais  (for 
well  irrigation),  but  that  the  price  at  which  they  can  be 
manufactured  in  Madras  is  more  than  the  ordinary  ryot 
will  pay.  .  .  . 

"  The  natural  colour  of  the  leather  is  a  pale  green  or 
liilht  lavender  blue,  and  for  boots,  shoes,  and  harness  it 
has  to  be  dyed. 

*'  The  cost  of  manufacture  of  chrome  leather  is  little 
greater  than  that  of  bark-tanned  leather,  but  in  order  to 
turn  out  presentable  chrome  tanned  leather,  a  superior 
class  of  hide  or  skin  is  required.  In  Madras  only  '  seconds  ' 
are  suitable  for  this  trade,  and  for  these  enhanced  prices 
are  asked,  as  the  demand  for  them  is  considerable.  .  .  . 

"  The  goods  certainly  do  not  possess  the  finish  of 
imported  material,  but  they  lack  nothing  in  respect  to 
strength  and  durability.  ..." 

Mr.  Chatterton  ascribes  the  failure  of  chrome  leather 
to  be  adopted  for  the  manufacture  of  kavalais  for  well 
irrigation   to   three   causes,   viz.  :— 

1.  The  fact  that  the  purchase  of  raw  skins  from  the 
market  is  itself  a  highly  difficult  art,  in  the  technique 
of  which  his  subordinates  are  just  beginning  to  acquire 
experience  ; 

8.  The  cost  of  the  chrome-tanning  process,  which 
cannot  be  reduced  unless  operations  are  carried  on  on  a 
much  more  extensive  scale  than  is  possible  with  the  present 
limited  demand  for  chrome-tanned  leather  and  chrome 
leather  articles  ;    and 

3.  The  fact  that  the  price  of  chrome  leather  articles  is 
prohibitive  to  the  ordinary  Indian  purchaser,  accustomed 
to  cheap  kavalais  and  to  shoes  and  sandals  made  of 
country  leather.  *"      "  "  •  -" 


■  i  -ii  Pati 

Leather  i     Jtanufaeturt    of .     F.    Kohl, 

Germany.     Eng,  Pat.  1 1,602,  ■ll""  26,  1906. 
I'm    patent  relates  to  an  improved  method  of  tanning 

hides.    Two  vats  are  used  i  after  being  treated 

the  hides  ate  passed  between  i n    rollers,  and  then 

transferred  to  the  othei  vai,  these  operations  being 
repeated  until  the  desired  effeol  is  produced,  [tisi  laimed 
thai  in  tin-  way  the  preliminao  ol  the  hides  is 

finished  in  one  to  two  noui  ind  loosening  ol 

the  hair  in  alM.nl    two  ind  tho  actual  tanning  in 

about  half  an  hour. — A.  S. 

Glutinous  subst"  I  and  v  ulral   -• 

obtaining  a  solubl  I  rang. 

La  Norgine,   Paris.     Eng.  Pat.  9022.  April  24,   l'.'oc. 

Under  tat.  Conv.,  May  23,  1906. 

SEEFr.  Pat.  361,498  of  1905  ;  this, I.,  1906. 897.— T.  F.  B. 

United  States  Patent. 

Plastic  masses  from  i  fee.  ;    Manufacture  of . 

L.  Gollaidon,   Leipsic,  Germany.     U.S.  Pat.  830,493. 
•    Sept.  11.  1906. 
See  Fr.  Pat.  359,073  of  1905  ;  this  J.,  1906,  327.— T.  F.  B. 

French  Patents. 

Tanning;     Process   of   .     M.    Guigneux.     Fr.    Pat. 

304,954,  March  17,  1906. 
The  skins  are  soaked  in  soft  water  for  about  24  hours, 
scraped  on  the  flesh  side  to  remove  fatty  and  other  matters, 

and  then  soaked  in  soft  water  for  from  four  to  eight 
days,  the  water  being  renewed  at  hast  every  4s  hours. 
They  are  next  treated  in  succession  in  four  baths  of  the 
following  composition : — 


Temperature. 

Water. 

Alum. 

Sea  salt. 

(2)  At  35°   C.    (3)   at 
40*  C.  and  (4)  at 
45°  C 

litres. 
100 

100 

kilos. 
60 

30 

kilos. 
37-5 

18-75 

Whilst  in  these  baths  the  skins  are  worked  with  the  hands, 
turned  over,  and  rubbed,  to  accelerate  the  penetration 
of  the  dissolved  salts  into  the  skin.  The  skins  are  after- 
wards treated  again  in  baths  of  the  same  composition  as 
those  described,  but  with  an  interval  of  7 — 8  days  between 
each  treatment,  until  they  are  sufficiently  tanned.  The 
tanned  skins  are  finished  by  oiling  on  the  flesh  side  with 
degras.  The  process  is  stated  to  be  very  economical, 
and  to  leave  unaltered  the  natural  colour  of  the  fur. — A.  S. 

Gelatin  ;      Process    for    rendering    iridescent.     A. 

Lecocq  nee  C.  Mouton.      Fr.  Pat.  361,562,  June   17, 

1905. 
The  gelatin  is  dissolved  in  water  containing  some 
ammonium  bromide  in  solution  (3 — 5  per  cent,  of  the 
weight  of  the  gelatin),  and  if  the  finished  product  is  to  be 
more  or  less  opaque,  zinc  white  or  the  like  is  added.  The 
solution  is  poured  on  to  glass  plates  in  the  usual  manner 
to  obtain  sheets  or  films  of  gelatin,  which  after  being 
dried,  are  soaked  in  a  bath  of  alcohol  or  ether,  or  a  mixture 
of  the  two,  or  in  alcohol  or  ether  to  which  has  been  added 
a  small  quantity  of  acetic  acid  or  ammonia.  The  gelatin 
is  then  dried,  and  afterwards  soaked  in  a  solution  of  silver 
nitrate  in  80  per  cent,  alcohol  (2  grata,  of  silver  nitrate 
per  litre),  with  or  without  the  addition  of  ether,  and  again 
dried.  Instead  of  soaking  the  gelatin  in  the  first  bath  of 
alcohol  or  ether,  it  may  be  moistened  with  water. — A.  S. 

(Matin  with  a  dull  surface  ■    Process  for  the  manufacture 

of .     A.  Lecocq  nee  C.  Mouton.     Er.  Pat  361,563, 

June  17,  1905. 

The  process  consists  in  incorporating  with  the  gelatin, 
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before  forming  it  into  sheets,  a  suitable  proportion  of 
starch  (from  5  to  20  per  cent,  of  the  weight  of  dry  gelatin). 
If  the  gelatin  be  then  allowed  to  set  on  a  surface  of  ground 
glass,  both  sides  of  the  sheet  are  dull  ;  if  the  mould  be  of 
smooth  glass,  the  gelatin  will  have  a  bright  surface  on  the 
side  which  has  been  in  contact  with  the  glass,  but  this  can 
be  made  dull  by  moistening  or  soaking  in  water. — A.  S. 

Casein  ;   Process  for  rapidly  drying  precipitated  hudrated 

.     J.  Ricard  and  C.  E.  Riche.     Fr.  Pat.  364,635, 

March  27.  1906. 

The  process  is  based  on  the  fact  that  at  about  100°  C. 
the  hydrated  casein  is  converted  into  a  pasty  mass.  The 
moist  casein  is  fed  from  a  hopper  between  two  drying 
cylinders  rotating  in  opposite  directions,  and  heated  to 
100: — 110°  C.  ;  it  forms  a  film  on  the  surface  of  the 
cylinders,  and  is  quickly  dried  ;  the  dry  casein  is  removed 
by  scrapers.  A  modification  is  also  claimed  in  which  only 
one  drying  cylinder  is  used. — A.  S. 

Glue  or  size,  and  process  of  making  the  same.     M.  Bonnet. 
Fr.  Pat.  365,285,  April  14,  1906. 

The  size  is  prepared  with  suitable  proportions  of  rosin, 
carbon  bisulphide,  cellulose,  caustic  soda,  and  water. 
For  example,  2  parts  of  rosin.  5  parts  of  carbon  bisul- 
phide, 8  parts  of  cellulose,  30  parts  of  caustic  soda  solution 
at  20°  B.,  and  55  parts  of  water  yield  an  agglutinant 
suitable  for  the  manufacture  of  briquettes,  &c.  If  115 
parts  of  water  be  used,  a  product  suitable  as  a  distemper 
is  obtained  ;  with  227  parts  of  water,  a  size  applicable 
in  the  manufacture  of  paper  is  obtained ;  whilst  with 
400  parts  of  water  the  resulting  product  is  suitable  as  a 
finish  for  textiles. — A.  S. 

German  Patents. 

Plastic  mass  ;    Process  for  the  preparation  of  a  .     A. 

Allers.     Ger.  Pat.  168,358,  Feb.  23,  1904. 

One  hundred  and  thirty  grms.  of  aniline  hydrochloride 
are  dissolved  in  130  grms.  of  water,  and  90  grms.  of  form- 
alin (40  per  cent,  solution  of  formaldehyde)  are  added. 
The  mixture  becomes  hot.  It  is  well  stirred,  cooled  to 
40° — 50°  C,  and  a  further  90  grms.  of  formalin  .added. 
After  stirring,  the  mixture  is  allowed  to  cool,  when  it 
sets  to  a  plastic  mass. — A.  S. 

Plastic    mass    from    ivory-   or    horn-cuttings ;     Process 

for  the  preparation  of  a  .     H.  Foerster.     Ger.  Pat- 

168,360,  April  14,  1904. 

Ivory-  or  horn-cuttings  are  softened  by  heating,  mixed 
with  a  binding  agent  such  as  albumin,  and  with  fibres 
of  "  wood  wool,"  or  crude  vegetable  fibres,  and  pressed. 
The  fibrous  material  increases  the  strength  of  the  mass, 
and  imparts  a  marbled  appearance  to  the  finished  product. 

—A.  S. 

XV.— MANURES,  &c. 

(Continued  from  page  898.) 

Beetroot  vinasse  ;    Concentration  of  with   regard  to 

the  production  of  manure.    P.  Kestner.    XVII.,  page  946. 

Artificial  manures  in  Japan.     For.  Off.  Ann.  Series,  No. 
3700.     [T.R.] 

The  demand  for  fertilisers  in  Japan  is  very  active  ;  the 
import  still  grows,  while  the  home  production  increases, 
and  yet  prices  continue  to  rise.  The  import  is  composed 
mainly  of  ammonium  sulphate,  oil-cake,  and  phosphates. 
The  greater  part  of  the  sardines  caught  in  Japanese  waters, 
in  value  about  £750,000  a  year,  are  ultimately  used  as 
manure. 

Guano,  dec.  ;  Licence  to  remove from  Ashmore  Islands. 

Bd.  of  Trade  J.,  Oct.  4,  1906.     [T.R.] 

Tenders  are  invited  for  an  exclusive  licence  from  the 
Secretary  of  State  for  the  Colonies  to  occupy  the  Ashmore 
Islands  (lying  off  the  coast  of  Western  Australia,  in 
Latitude  12  deg.  14  min.  S.,  Longitude  123  deg.  6  min.  E.) 


and  to  remove  guano  and  other  fertilising  substances 
therefrom.  Tenders  should  be  on  the  basis  of  a  fixed 
royalty  per  ton  of  guano  removed,  the  sum  payable  in 
any  one  year  not  to  be  less  than  a  fixed  amount,  whatever 
the  quantity  of  guano  removed  during  that  year.  The 
term  of  years  for  which  a  licence  is  desired  should  also 
be  stated.  Further  information  may  be  obtained  at  the 
Colonial  Office,  Downing  Street,  S.VV. 

Phosphate  of    lime    in    Algeria.       For.   Off.  Ann.  Series, 
No.  3712.     [T.R.] 

Phosphate  of  lime  is  found  in  such  a  great  number  of 
places  in  the  province  of  Constantine,  and  is  so  easily 
worked,  that  it  can  be  considered  one  of  the  first  mineral 
resources  of  Algeria. 

The  principal  beds  in  the  province  may  be  divided  into 
four  groups:  (1)  District  of  Tebessa;  (2)  district  of 
Setif  ;   (3)  district  of  Guelma  ;    (4)  district  of  Ain-Be'ida. 

The  rock  phosphate  extracted  is  of  two  qualities  :  No. 
1  containing  63  to  70  per  cent,  of  phosphate  of  lime ; 
No.  2,  58  to  63  per  cent. 

The  cost  price  of  the  phosphate  on  trucks  at  Tebessa 
station  is  about  4s.  per  ton.  This  includes  extraction, 
drying,  and  transport  from  the  mines  to  Tebessa.  The 
cost  of  carriage  from  Tebessa  to  Bone.  w:hich  is  already  very 
high  according  to  the  railway  tariff — 6s.  2d.  per  ton — 
is  further  increased  by  the  necessity  of  transhipping  the 
phosphate  at  Souk-Ahras  from  the  narrow-gauge  line 
of  Tebessa  into  the  true" 
Souk-Ahras  and  Bone. 

Altogether  the  cost  of  a  ton  of  phosphate  on  quay  at 
Bone  is  from  lis.  to  12s. 

French  Patent. 

Distillation  residues  of  starchy  matters  [Vinasse]  I  Process 

for  recovering  .     F.  and  E.  D.  Verbiese.     Fr.  Pat. 

361,534,  June  2,  1905.     XVII.,  page  947. 
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(Continued  from  page  899.) 

Sugar  content  of  the  beetroot  and  purity  of  diffusion  juice 
as  well  as  that   of  the   massecuite  obtained  therefrom ; 

Relation    between    .     F.     Sachs.     Sixth     Internat. 

Congr.    Appl.    Chem.,     Rome,    1906;     Z.    Ver.    deut. 
Zuckerind.,  1906.  827—838. 

The  author  considers  that  too  much  importance  is 
attached  to  the  "  coefficient  of  purity  "  of  sugar  juice, 
and  prefers  to  value  the  latter  by  the  estimation  of  the 
"  coefficient  of  impurity,"  i.e.,  the  amount  of  foreign 
matter  (non-sugar)  per  100  parts  of  sugar  in  manufacturing 
products.  Similarly,  the  "  coefficient  of  salts  "  should 
be  replaced  by  the  "  coefficient  of  ash,"  i.e.,  the  amount 
of  inorganic  matter  per  100  parts  of  sugar.  The  difference 
between  the  coefficient  of  impurity  and  that  of  ash 
represents  the  amount  of  foreign  organic  matter  per 
100  parts  of  sugar.  To  find  approximately  the  "  true  I 
coefficient  of  impurity,  the  author  recommends  the 
estimation  of  the  apparent  coefficient  (deduced  from  the 
polarisation  and  the  degrees  Balling),  the  ratio  between 
the  apparent  and  the  true  coefficients  of  impurity  being 
taken  as  10:  9. 

Analytical  results  from  a  number  of  Belgian  and  Dutch 
sugar  factories,  obtained  during  1892 — 1905,  are  tabulated 
and  compared.  In  one  series  of  tables  the  author  has 
classified  the  results  in  three  periods,  1892 — 1895,  1895 — 
1901,  1901—1905,  for  the  Belgian  analyses,  and  1892— 
1894,  1894—1900,  1900—1905.  for  the"  Dutch  analyses. 
In  both  cases  the  percentage  of  sugar  in  the  beetroot  shows 
a  progressive  increase,  and  the  impurity  coefficient  of  the 
diffusion  juice  and  also  of  the  first  product  massecuite 
shows  a  progressive  decrease.  In  both  cases,  also,  the 
results  show  an  improvement  in  the  factory  work  :  in 
the  first  period  ( 1892 — 1895)  33  and  36  per  cent"  respectively 
of  the  foreign  matter  in  the  diffusion  juice  were  removed 
during  the  preparation  of  the  first  product  massecuite, 
in  the  second  period  the  amounts  removed  were  32  and 
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-     .  r  cent.,  and  in  the  third  period   1"  and   il   per  cent. 
The  results  also  show  that  the  work  in  the  Dutch  fai  to 
is,  .hi   the  average,   better  conducted   than   that   in   the 
in  factories.     L.  E. 

Carbonation  [Sugar   manufacture];    Latest   imj 

i„ .     DutUloy.     Boll.  Assoc.  Chim.  Sucr.  et  Dist, 

1906,  24.  111—114. 


SCO 


The  continuous  carbonation  process  when  properly 
conducted  gives  excellent  results.  The  supply  of  juice 
and 'gas  is  regulated  by  frequent  testing  of  samples  taken 
from  the  carbonating  apparatus.     In  practice  the  pro 

mtrolled  by  the  adjustment  of  the  rate  of  supply  of 
juice,  that  of  gas  being  seldom  altered.  The  supply  of 
juice  must  be  regular,  and  the  proportion  of  lime  in  the 
juice  must  be  nearly  constant.  A  proper  degree  of 
alkalinity  of  the  carbonated  juice  is  not  a  sufficient 
guarantee  of  satisfactory  working,  since  this  may  be  the 
result  of  a  mixture  of  over-carbonated  juice  with  juice 
containing  too  much  alkali.  The  working  of  the  process 
is  simpler  than  that  of  the  older  methods,  but  it  requires 
constant  attention. 

In  factories  where  continuous  control  cannot  be  ensured, 
the  author  recommends  the  use  of  the  ordinary  cylindrical 
apparatus  with  a  new  form  of  gas  distributor.  This 
consists  of  a  bell-shaped  apparatus  (see  figure),  the  notched 
edge  of  which  causes  a  more  thorough  agitation  of  the 
juice  and  perfect  utilisation  of  the  gas.  Three  of  these 
distributors  are  employed  in  each  carbonating  vat.  Two 
vats  of  00  hectols.  working  capacity  are  sufficient  to  deal 
with  the  juice  from  500  tons  of  beetroot. — L.  E. 

Suerosc  ;      Polarimelric    determination    of    //.      F. 

Watts    and    H.    A.    Tempany.     XXIII.,    page    957. 

Sugars    and    glucosides ;     Benzal    derivatives    of . 

A.  v.  Eckenstein  and  J.  Blanksma.  Rec.  trav.  chim. 
Pavs-Bas.  1906,  25.  153  ;  Chem.-Zeit.,  1906,  30.  Rep., 
301—302. 

Is    the    presence    of    phosphorus    pentoxide,    arabinose 
combines   with   benzaldehyde   to  form  dibenzal-arabinose 
r  „  ^O.CH.6.CH.CH„.(k~  H 

C'H«<O.CH-CH 0>C:H6> 

a  well  crystallised  substance  (m.pt.  154°  C).  which  contains 
no  hydroxyl  groups.  Xylose  and  rhamnose  form  similar 
compounds.  Dilute  sulphuric  acid  decomposes  these 
benzal  derivatives  into  the  sugar  and  benzaldehyde.  The 
hexoses  also  react  with  benzaldehyde  in  the  presence  of 
phosphorus  pentoxide;  the  condensation  products. 
however,  could  only  be  obtained  in  the  form  of  syrups, 
and.  unlike  the  benzal  pentoses,  they  are  capable  of  taking 
up  an  acetyl  group.  The  glucosides  combine  with 
benzaldeyhde  much  more  readily  than  the  sugars.  By 
heating  a  glucoside  with  benzaldehyde  and  anhydrous 
sodium  sulphate,  a  well  crystallised  body  is  obtained 
which  does  not  reduce  Fehling's  solution,  and  which  is 
decomposed  by  dilute  sulphuric  acid.  From  a-  and 
(3-methylglucoside  monobenzal  derivatives  were  obtained  ; 
a-methylmannoside  yielded  a  mono-  and  a  dibenzal- 
niethylmannoside.  Salicin  and  arbutin  furnish  mono- 
benzal compounds.  The  aldehydes  of  toluic  and  cuminic 
acids  also  give  condensation  products  with  pentoses  and 
glucosides  :  salicylic  aldehyde  on  the  contrary  does  not 
react  with  the  sugars. — L.  E. 


Vinasst  ;   Influence  •<]  sulphur  compounds  ■•"  (/'•   r-fining 

of .     Lacombe.      Hull.    A*-".-.    Chim.     8uor:     et 

Dirt.,  1906,  24.  to -51. 

Ownra   to   il mployraenl    <>f   sulphites   as   olarifj 

agents  for  sugar  juice,  the  vinasse  obtained  from 
treated   contains   a   considerable  quantity  of 
sulphites,  hyposulphites,  and  thiocyanates.     The 
of  these  substances  interferes  with  the  accuracy  ol  the 
titration   of   the    potassium    carl. .mate  in  the   not 
the  hyposulphites,  in  oxidising  to  sulphates  on  calculation. 
decompose  some  <>i  the  potassium  carbonate     Moreover. 

t"  olitain  a  calcined  product  containing  75  *0  per  cent. 
of  carbonate,  the  lye  must  be  evaporated  to  a  greater 
concentration  when  these  substances  are  present,  the 
consumption  of  fuel  being  thereby  increased.  The  author 
considers  that  care  should  be  taken  that  the  secondary 
combustion  whichoccursthroughoontact  with  the  air,  when 

the  calcined    vinasse  leaves    the   furnace,  is  as   complete 

as  possible,  BO  that  the  sulphur  compounds  arc  convert.    I 

into  sulphates.      He  al-o  .■.insiders  that  in  the  analysis  of 

the    calcined    vinasse    the    lower     compounds    of    sulphur 

should    bo    oxidised    to    a    degree    corresponding   to   the 

oxidation  which  occurs  in  the  subsequent  refining  of  the 

calcined  vinasse.  so  that  the  value  of  the  sample  may  be 

irately  judged. 

In  the  discussion  which  followed,  H.  Pellet  recommended 

the  abandonment  of  sodium   bisulphite  as  a  clarifying 

■i  i .  —  L.  K. 

Waste    waters    [from    manufacture   of   beet    sugar] ;     Re- 
employment  and   purification   of  .     ApfJiratton   of 

carbonation.  H.  Pellet.  Bull.  Assoc.  Chim.  Sucr.  et 
Diet,  1900,  24.  58— G7. 
The  author  recommends  carbonation  as  a  means  of 
purifying  the  waste  water  from  the  beetroot  presses  and 
from  the  diffusion  process.  This  method  presents  the 
following  advantages:  I,  Reliable  purification  and  pro- 
duction of  a  clear  water  free  from  all  noxious  organisms. 

2.  Recovery  of  all  the  sugar  present  in  the  waste  waters. 

3.  Recovery  of  a  considerable  proportion  of  water  ready 
for  direct  use  in  diffusion.  4.  Reduction  of  the  number 
of  vats  required  for  decanting  and  purifying  the  waste 
waters.  5.  Elimination  of  all  the  trouble  caused  by 
running  the  waste  waters  of  the  refinery  into  rivers. 
6.  Small  initial  expense  of  installation,  which  takes  up 
less  space  and  is  always  ready  for  use  ;  the  cost  of  working 
is  covered  by  the  value  of  the  sugar  obtained. 

The  author  cites  the  results  of  a  bacteriological  analysis 
of  the  water  before  and  after  treatment  by  the  carbonation 
process,  which  show  that  the  process  is  very  efficient,  the 
purified  water  being  comparable  from  a  bacteriological 
standpoint  to  many  potable  waters.  The  purified  water 
may  readilv  be  preserved  without  alteration,  and  as  it 
would  be  used  at  once  after  purification  in  the  diffusion 
battery,  it  should  be  preferable  to  ordinary  water  for  this 
purpose,  since  the  latter  is  sometimes  contaminated 
with  dissolved  or  suspended  matters  which  are  injurious 
to  the  regular  working  of  the  battery. 

A  sample  of  purified  waste  water  from  the  press,  after 
concentration,  vielded  a  syrup  having  an  apparent  purity 
of  74-5.  A  blank  experiment  showed  that  12-2  per  cent, 
of  impuritv  was  due  to  mineral  and  organic  matter 
present  in  the  fresh  diffusion  water.  Hence  organic 
and  mineral  impurities  from  the  beetroot  are  contained 
in  the  purified  waste  water  in  comparatively  small 
quantity. — L.  E. 

Sugar  cane  and  bagasse  ;    Direct  determination  of  sugar 
in  .     H.   Pellet.     XXIII.,   page  95G. 

Polarimelric  sugar  analysis  ;    Clarification  with  dry  basic 
lead  acetate  in .     W.  Home.     XXIII.,  page  956. 

Maple  syrup  and  maple  sugar  ;    Determination  of  "  lead 

number"  in  .     A.  L.  Winton  and  J.  L.Kreider. 

XXIII.,  page  957. 

•  j  and  wines  :    Speed  of  inversion  of  sucrose  in  

L.   Matlueu.     XVII.,   page  945. 
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Sugar  production  of  &  rmany.     Bd.  of  Trade  J.,  Sept.  20, 

1906.  [T.R.] 
The  "  Reichsanzeiger "  of  September  14th  publishes 
statistics  of  the  production  of  sugar  in  Germany  during 
the  campaign  1905-06  (from  September  1st,  1905  to  August 
31st,  19013).  In  1905-Oli  the  quantity  of  raw  beet  used  in 
sugar  manufacture  was  15,726,425  metric  tons  as  compared 
with  10,071,211  metric  tons  during  the  1904-05  cam- 
paign :  the  amount  of  raw  sugar  produced  in  1905-06 
was  2,125.344  metric  tons  against  1,367.566  metric  tons 
in  1904-05,  whilst  the  production  of  refined  sugar  amounted 
to  1,709,099  metric  tons  in  1905-06,  as  compared  with 
1,286,328  metric  tons  in  1904-05.  The  total  output  of 
sugar  (raw  and  refined)  during  the  period  of  September, 
1905  to  August,  1906,  expressed  in  terms  of  raw  sugar, 
was  2,394,445  metric  tons  as  compared  with  1,605,438 
metric  tons  in  the  corresponding  months  of  1904-5. 

English  Patents. 

Sugar  masses';    Apparatus  for  promoting  the  crystallisa- 
tion  of  ,   and  for   intimately   mixing   other   pulpy 

masses  with  diluting  agents.     T.  Drost,  Charlottenburg, 
Germany.     Eng.  Pat.  6009,  March  12,  1906. 


For  promoting  the  crystallisation  of  sugar- masses  by 
stirring,  a  special  form  of  agitator  is  claimed,  which  is 
characterised  by  horizontal  stirring  arms  to  which  a 
rocking  motion  is  imparted  in  addition  to  the  rotary 
motion  of  the  stirring  shaft.  The  rocking  motion  is 
obtained  by  means  of  spur  wheels,  r,  r1,  r2  (see  figure), 
which  cause  the  rotation  of  the  crank  shafts,  s1,  s2, 
constituting  the  top  arms  of  the  stirrer.  These  rotary 
crank  shafts  actuate  the  connecting  rods,  I,  to  which 
the  other  arms  of  the  stirrer  are  linked,  these  other  arms 
being  connected  to  the  central  shaft  by  swivel  joints,  e. 
In  this  manner,  all  parts  of  the  fluid  are  maintained 
in  constant  motion. — J.  F.  B. 


locust  bean  (see  Eng.  Pats.  24,877  of  1894  and  6151  of 
1899;  this  J.,  1896,  112)  consists  in  steeping  3  parts 
of  prepared  kernels  in  10  parts  of  cold  water  containing 
about  1  per  cent,  of  formalin  for  about  one  hour.  The 
excess  of  water  may  then  be  drained  off,  and  a  further 
quantity  of  10  parts  of  water  with  1  per  cent,  of  formalin 
added.  After  a  short  time,  hot  water  is  added  at  inter- 
vals of  half  an  hour,  uutil  there  are  about  65 — 90  parts  of 
water  for  every  3  parts  of  kernels,  and  the  mash  is  main- 
tained at  a  temperature  of  about  185°  F.  Finally,  the 
solution  of  gum  is  strained  through  cloth.  The  formalin 
prevents  the  extraction  of  any  of  the  colouring  matter 
from  the  husks,  which  need  not  therefore  be  removed  before 
treatment. — J.  F.  B. 

United  States  Patent. 

Saccharine    liquids ;      Defecating .     F.   L.    Stewart, 

Murrvsville,  Pa.,  Assignor  to  S.  E.  Gill,  Pittsburg,  Pa. 
U.S.  Pat,  829,678,  Aug.  28,  1906. 

The  hot  juice  is  neutralised,  treated  with  a  mixture  of 
stearic  acid  and  the  sulphite  of  a  light  metal  or  of  an 
alkaline-earth,  e.g.,  magnesium  sulphite,  the  whole  heated 
to  boiling,  and  the  clear  juice  separated  from  the  precipi- 
tated impurities. — A.  S. 

French  Patents. 

Sugar  from  molasses  ';    Process  of  extracting  by  the 

aid  of  a  new  compound.  R.  Battistoni  and  R.  Rotelli. 
Fr.  Pat.  364,639,  Jan.  6,  1906.  Under  Int.  Conv., 
Jan.  14,  1905. 

The  molasses  is  diluted  with  water,  and  treated  with  a 
quantity  of  alkali  carbonate  solution  in  order  to  precipi- 
tate the  calcium  salts  present.  After  filtration,  the  liquid 
is  mixed  with  another  liquid  containing  carbon  and  barium 
hydroxide,  obtained  by  carbonising  barium  sucrate.  The 
barium  sucrate  may  be  washed  with  a  saturated  barium 
hydroxide  solution,  or  it  may  be  decomposed  by  treat- 
ment with  carbon  dioxide,  and  then  mixed  with  powdered 
charcoal  before  filtration.  The  mother-liquor  from 
the  barium  sucrate  precipitate  can  be  treated  with 
carbon  dioxide,  filtered,  and  the  filtrate  concentrated 
to  form  a  manure  after  being  mixed  with  calcium  sulphate 
or  peat.  The  mixture  containing  carbon  and  barium 
oxide  used  for  precipitating  the  sugar  is  called  "  bary- 
undum,"  and  is  prepared  by  heating  the  cakes  of  barium 
carbonate,  obtained  from  the  sugar  solutions,  in  an 
electric  furnace  ;  native  barium  carbonate  mixed  with 
charcoal,  sugar,  and  sodium  and  potassium  salts  may 
also  be  employed  for  preparing  the  compound.  Whilst 
in  the  furnace,  the  charge  is  subjected  to  heating  and 
electrolytic  actions,  and  the  process  may  be  applied  to  the 
preparation  of  pure  barium  oxide  or  a  mixture  of  the  oxide 
and  sulphide  from  barium  sulphite  or. sulphate.  Strontium 
oxide  can  be  obtained  in  a  similar  manner.  The  carbon 
dioxide  liberated  from  the  barium  carbonate  in  the  furnace 
is  collected  and  utilised  for  the  carbonation  of  the  sugar 
solutions. — W  P.  S. 

Starch ;    Process  of  preparing  to  render  it  capable 

of  swelling  in  cold  water.  The  Arabol  Manufacturing 
Co      Fr.  Pat,  365,161,  April  10,  1906. 

See  Eng.  Pat.  7705  of  1905 ;  this  J.,  1906,  601.— T.  F.  B. 

Gum  solutions  ;     Preparation  of    aseptic .      Zieger 

und  Wiegand.     Fr.  Pat.  365,193,  April  13,  1906. 

Solutions  of  gum  may  be  rendered  aseptic,  for  surgical 
use,  by  treating  them  with  formaldehyde.  The  latter  is 
added  in  the  form  of  an  ethereal  solution,  the  ether  serving 
as  a  carrier  for  the  formaldehyde,  and  preventing  the 
precipitation  of  the  gum  by  the  latter. — W.  P.  S. 

German  Patent. 


Gum    tragasol    from    locust-bean    kernels;     Manufacture  A  Animal  or  bone  charcoal :    Process  for  the  preparation  of 

of .     P.  C.  D.  Castle,  Bebington,   Cheshire.     Eng.    ,        purified ,  by  means  of  an  acid.     G.  Banfi.     Ger. 

Pat.  10,822,  May  24,  1905.  Pat.  168,034,  Dec.  1,  1904. 

An  improved  method  of  extracting  gum  tragasol  from  the    ,  Animal  charcoal  is  treated,  in  presence  of  water,  with 
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XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  903.) 

Preparation  of  run- .  and  its  properties. 

-     Frankel  and  M.    Hamburg.     Woch.  f.   Brau.,   1906, 

173     17."'. 
fjktl  kilos,  of  malt  grist,  prepared  from  highly  diastatic 
mail,  are  mashed  with  15  litres  of  water  at  25    C.     After 

,tirnii"  for  one  hour,  the  mash  is  allowed  to  stand 
for  half  an  hour.  The  diastatic  power  (liquefying  and 
ifving  power)  of  a  measured  quantity  of  the  aqueous 
extract  is  then  determined  To  an  equal  quantity  of  the 
extra,  t.  measured  amounts  of  basic  lead  acetate  solution 
are  added  so  long  as  the  diastatic  power  shows  no  sensible 
The  hulk  of  the  extract  is  now  treated  with  the 
calculated  amount  of  the  lead  solution,  the  avoid 

,  the  1  liter  being  assured  by  testing  a  small  portion 

of    the    filtrate    with    ammonium    sulphide.     The    lead 

precipitate  is  allowed  to  settle,  the  solution  filtered  through 

paper,  and  then  rapidy  through  a  sterilised  Pukal  filter 

sterile  Mask.     After  seeding  with  a  small  quantity 

re  culture  of  Frohberg  yeast  (previously  cultivated 

itrient  medium  poor  in  sugar  and  rich  in  diastase), 

ution  is  fermented  in  a  thermostat  at  28    C.      \\  hen 

■■mentation    is    finished,  the    solution    is    again    passed 

b  a  Pukal  filter,  into  a  previously  sterilised  vacuum 

:  as.  and  evaporated  at  10  mm.  pressure  to  a  volume 

.t  500  c.c.      If  the  solution  has  become  arid  it  must 

itralised    with   sterilised   calcium   carbonate,      [he 

solution    is    now    -own  with  a  very  small   quantity  of  a 

culture  of  Frohberg  and  Logos  yeasts  (previously 

cultivated  as  above).      In  this  second  fermentation,  which 

should   be  carried  as  far  as  possible,  the  yeast  employed 

should   be  cultivated  so  as  to  be  capable  of  assimilating 

nitrogen  verv  readilv.     After  filtration  through  a  Pukal 

filter  again, 'the  solution  is  concentrated   in  vacuo,  and, 

under  favourable  conditions,  a  syrupy  liquid  is  obtained, 

which  by  further  concentration  in  an  absolute  vacuum, 

over  sulphuric  acid,  can  be  converted  into  a  powder.     A 

substance  is  thus  obtained  which  is  free  from  fermentable 

and  reducing  carbohydrates,  and  which  gives  no  reaction 

for  albumin.     The  diastase  prepared   by   the   authors   is 

much  more  sensitive  to  the  action  of  chemicals  (alcohol, 

ether,    acetone)    than    ordinary  impure  diastase.      It    is   a 

light  yellow    powder,  easily  soluble  in  water,  insoluble  in 

alcohol  :    it  does  not   give'  the    biuret  reaction,  nor   does 

it    reduce    Fehling's    solution.      It    reacts   with  Mulons 

...  nt  slightly.     The  aqueous  solution  may  be  partially 

1  out  with  sodium  chloride,  ammonium  sulphate,  or 

magnesium  sulphate. 

The  authors  have  investigated  the  problem  of  pre- 
cipitating diastase  from  pure  aqueous  solutions.  Colloidal 
ferric  hydroxide  appears  to  be  the  only  substance  of  I 
investigated  capable  of  effecting  this  practically  com- 
pletely, but  bv  this  process  it  is  quite  possible  that  the 
dias:  stroved,   as  the   precipitate   has   practically 

no  diastatic  power.  The  incapacity  of  colloids  and  of 
electneallv  charged  colloids  to  precipitate  diastase  from 
us  solution  argues  against  the  colloidal  nature  of  the 
latter.  An  electric  current  passed  through  a  diastase 
solution  does  not  cause  the  diastase  to  travel  towards 
either  anode  or  cathode.  When  the  diastase  solution 
samined  with  an  ultraruicroscope,  bi-concave  pencils 
of  light  arc  observable,  indicating  the  presence  of  very 
minute  particles,  whence  it  would  seem  that  diastase  is 
of  a  colloidal  nature.  Bv  dialysing  diastase  solution 
against  boiled  spring  water  the  authors  have  succeeded  in 
separating  to  a  certain  extent  the  two  chief  groups  of 
dia--  ...  harifying  and  liquefying  diastases)  which 
constitute  ordinary  diastase. — L.  E. 


rathm  ha-  studied  the  action  of  oxygen,  hydrogen, 
and  carbon  dioxide  at  pressure*  of  two,  three,  four,  and 

five  atmospheres    on    Bacillus    tubtHis,   Batch.    im<  rl 
Sareina   aarantiaca.  Bacillus  typhi,  and  Batch,  eerevisiae. 
Hydrogen,  at  four  atmospheres,  in  the  presence  of  oxygen 
at  normal  partial  pressure  showed  no  injui  ;  on 

the  micro-organisms,  nor  on  the  activity  of  ferments; 
oxygen  and  carbon  dioxide,  on  the  contrary,  showed  in 
inhibiting  effect  on  the  development  of  the  organisms,  but 
did  not  affect  enzymes  injuriously.  Dnllke  oxygen, 
carbon  dioxide  at  four  atmospheres  retarded  alcoholic 
fermentation. — L.  E. 

Enzymes  (Inveriase)  :  Action  of  light  on in  absence  of 

oxygen.     A.  Jodlbauer  and  H   v.  Tappeiner.   Muncnener 
Med.  Woch..  1906,  663  ;    Woch  f.  Bran.,  L906.  23,  476. 

Tin:  authors  have  previously  shown  that  liL-ht  free 
from  ultra-violet  ra\s everts  an  injurious  action  on  enzymes. 
now  extended  their  investigations  to  the 
action  of  light  as  a  whole.  The  enzyme,  placed  in  an 
illuminated  Mask,  was  affected  injuriously  even  when  the 
Bask  was  rilled  with  hydrogen,  nitrogen,  or  carbon  dioxide, 
i.i .,  in  the  absence  of  oxygen. — L.  E. 

Wort  cooling;   Inexpensive  ■ .     T.  Pongratz.     Woch.  f. 

Brau..   1906.  23.  468—470. 

The  author  recommends  the  employment  of  a  cooling 
vat  placed  between  the  cold  water  cistern  and  the  liquor 
back  as  a  substitute  for  the  ordinary  wort  cooler.  The 
wort  from  the  hop  filter  is  sprayed  into  the  cooling  vat 
coming  in  contact  at  the  same  tune  with  a  current  of  cold 
air.  The  cooling  vat  contains  a  system  of  tubes  through 
which  passes  a  stream  of  cold  water  from  the  cold  «ater 
cistern  to  the  liquor  back.  A  continuous  stream  of  cold 
sterile  air  is  passed  over  the  surface  of  the  wort  when  all 
the  latter  has  been  pumped  into  the  vat.  in  order  to  pro- 
duce further  evaporation  and  absorption  of  oxygen ; 
at  the  same  time  albuminoid  matter  settles  to  the  bottom 
of  the  vat.  According  to  results  of  experiments,  tempera- 
tures below-  50  <"'.  have  no  influence  on  the  colour  or 
degree  of  attenuation  of  the  wort,  and  this  temperature 
is  attained  as  quickly  bv  the  above  method  as  by  the 
ordinary  cooling  process.  In  breweries  where  an  abundant 
supplv'of  water  is  not  available,  a  portion  of  the  w  iter 
which"  has  circulated  through  the  cooling  vat  may  be  passed 
into  a  special  cistern,  whence  it  may  be  pumped  back 
into  the  cold  water  cistern  on  the  following  day  to  be 
used  again  for  cooling  purposes. — L.  E. 

Musts  and  wines  :    Speed  of  inversion  of  sucrose  \n  — — . 

L.   Mathicu.     Bull.   Assoc.   Chim.   Sucr.  et  Dist..   1906, 

24.  79—82. 
The  author  has  investigated  the  speed  of  inversion  of 
sugar  added  to  actively  fermenting  wine  or  must,  to 
wine  undergoing  secondare  fermentation,  and  tocompletely 
fermented  wine.  With  wine  undergoing  active  fermenta- 
tion, the  sucrose  had  disappeared  in  all  cases  within 
■2i  hours.  Hence  if  sucrose  be  added  at  the  beginning 
of  fermentation  or  durins  active  fermentation  it  is  quite 
unneeessarv  to  invert  it  beforehand,  since  the  acidity 
of  the  wine  and  the  invertase  secreted  by  the  yeast  effect 
inversion  rapidlv.  In  the  case  of  wine  undergoing 
secondarv  fermentation,  the  inversion  is  slower  but 
complete";  hence  the  utility  of  preliminary  inversion  ot 
the  sucrose  added  is  doubtful.  In  the  case  of  completely 
fermented  wines,  inversion  proceeds  still  more  slowly, 
the  rate  of  inversion  decreasing  as  the  percentage  of 
alcohol  increases  :  in  a  sample  of  red  wane  containing 
16-4  percent,  of  alcohol,  all  the  added  sucrose  was  inverted 
after  three  months.  To  retard  or  arrest  the  hydrolysing 
action  of  must  or  wine,  it  is  sufficient  to  add  an  excess 
of  at  least  4  grms.  per  litre  of  crystallised  sodium  carbonate. 
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Wine  :      Ageing    of    .     M.    Schtseherbakow.      Wino- 

gradstwo  i  Winodjelie,  Julv  22.   1906.     Chem.   Centr., 
1906,  2.  623—626. 

The  author  has  studied  the  formation  and  decomposition 
of  volatile  and  non-volatile  esters  and  volatile  acids,  and 
the  alteration  of  the  amount  of  total  acid  during  fermenta- 
tion. If  the  quantities  of  alcohol  formed  during  the  fer- 
mentation of  wine-must  be  plotted  as  ordinates.  and  the 
time  as  abscissa?,  the  curve  rises  at  first  (20  days),  and 
after  attaining  a  maximum  becomes,  roughly,  a  horizontal 
line  :  there  are,  however,  irregularities  in  the  curve, 
indicating  periods  in  which  a  diminution  of  the  amount 
of  alcohol  produced  occurs.  The  curve  representing  the 
amount  of  volatile  acids  is  similar,  in  its  first  portion,  to  the 
alcohol  curve,  but  after  attaining  a  maximum  it  descends, 
the  amount  of  acids  formed  showing  a  decrease.     There  are 


Buchner  and  Meisenheimer  (this  J.,  1905.  246).  On  keeping 
wines  under  normal  conditions,  the  quantity  of  free  acid 
first  shows  a  distinct  diminution,  then  increases,  and  sub- 
sequently remains  fairly  constant.  The  flavour  of  the 
wine,  however,  becomes  more  pleasant  and  less  sour, 
probably  owing  to  a  change  in  the  nature  of  the  acids. 
The  quantity  of  lactic  acid  varies  considerable,  according 
to  the  kind  of  yeast  used  ;  in  general  it  increases  with  the 
age  of  the  wine. — A.  S. 


Wines;    Persian .     O.  Lecomte.     J.   Pharm.  Chim., 

1906,  24,  246—247. 

In  the  following  table  the  results  of  the  analysis  of  seven 
wines  from  the  districts  of  Cazevine  and  Schariare,  Persia, 
are  given  : — 


Red  wines. 

White  wines. 

Geographical  source  of  wine. 

Schahaghni. 

Cazevine. 

C'houcheboulard. 

Schahaghni. 

Schariare. 

Azandei. 

Askari. 

0-9921 

14-5° 

22-30 

0" 

2*50 

0-22 

0-09 

1-70 

0 

0-17 

2-87 
0-95 
6-61 
2-64 
3-25 

0-991 

15-0° 

20-20 

0° 

1-92 

0-1 S 

0-06 

1-60 

0 

0-44 

4-22 
1-17 

6-79 
2-40 
4-20 

0-9926 
14-0° 
24-6 
-0°  8' 

3-57 

0-28 

0-08 

2-44 

0 

3-27 

0-26 
6-22 
2-14 
3-24 

0-9916 
14-4  = 

21-68 
0° 
2-18 

0-24 

ii. 1.7 

2-".> 

0 

2-38 
0-56 
6-52 
2-30 
3-04 

0-9919 
14-5° 
23-40 
0°  6' 

2-20 

0-25 

0-11 

1-43 
0 

2-89 
0-32 
6-65 
3-69 
3-60 

0-994 

16-0° 

30-80 

-0°  10' 

4-76 

0-46 

0-09 

2-82 

2-89 
0-44 
6-87 
1-60 
4-24 

15-0° 
22-06 
-0°  6' 

3-66 

0-34 

0-09 

1-80 

Extract  'at   100s  CM grnw. 

Reducing  sugars  (as  dextrose)  jjrms. 
Sulphates  (as  potassium  sulphate)  . 
Chlorides  (as  sodium  chloride) 

Phosphates     (as     phosphoric     an- 

As  sulphuric  acid — 

0-32 

1-75 
3-75 

Ash 

-A.S. 


many  more  irregularities  in  the  curve  corresponding  to 
the  volatile  acids  than  in  the  alcohol  curve.  After 
fermentation  is  complete,  the  amount  of  volatile  acids 
becomes  less,  probably  owing  to  decomposition  by  certain 
enzvmes.  and  also  to  the  acids  being  utilised  as  food  by 
the  yeast.  The  quantity  of  volatile  acids  formed  by  the 
auto-fermentation  of  yeast  is  extremely  small  under 
ordinary  conditions.  The  volatile  acids  are  exposed  to 
continual  processes  of  formation  and  of  decomposition. 
Alter  fermentation  is  complete,  the  quantity  falls'gradually 
to  a  minimum,  and  then  in  the  course  of  two  to  three 
years  again  increases  to  twice  or  three  times  the  minimum 
quantity,  owing  to  the  action  of  atmospheric  oxygen. 
Esters  are  formed  chiefly  during  the  period  of  energetic 
fermentation,  and  only  in  smaller  quantities  afterwards. 
The  curves  representing  the  formation  of  volatile  and 
non-volatile  esters  respectively,  show  great  similarity,  but 
the  volatile  esters  are  produced  in  smaller  quantities 
than  the  non-volatile.  In  both  cases,  after  the  maximum 
is  passed,  the  curves  show  breaks  and  irregularities, 
indicating  continual  formation  and  decomposition  of  the 
compounds,  these  changes  being  probably  caused  by 
enzvmes  secreted  by  the  yeast.  The  formation  of  esters 
during  the  fermentation  period  is  not  to  be  attributed 
to  the  interaction  of  alcohol  and  acids,  but  is  a  result  of 
the  vital  activity  of  the  yeast  organisms.  Moreover,  the 
esters  are  only  intermediate  products  in  the  formation 
of  other  compounds,  the  nature  of  which  has  not  yet  been 
determined.  When  wine  is  kept  under  ordinary  conditions. 
the  quantity  of  non-volatile  esters  gradually  diminishes, 
and  the  development  of  bouquet  must  therefore  be  due  to 
other  factors.  The  quantity  of  volatile  esters  increases 
with  the  age  of  the  wine.  The  total  esters  decrease  in 
quantity  as  the  age  of  the  wine  increases,  the  diminution 
being  greater  the  more  the  bouquet  and  flavour  of  the  wine 
are  developed.  The  acidity  of  wine  varies  to  a  con- 
siderable extent  during  the  fermentation  period :  the 
largest  amount  of  acid  is  formed  concurrently  with  the 
production  of  the  largest  quantity  of  alcohol.  This  relation 
between  the  formation  of  acids  and  of  alcohol  can  be 
eadily  explained  in  the  light  of  the  results  obtained  by 


Hum  ;    Manufacture  of  Jamaica  . 

Ind.   Bull.,   1906.  7.   141- 


C.   Allan. 
-145. 


West 


Two  types  of  rum  are  produced  in  Jamaica,  known 
respectively  by  the  names  of  "  common  clean "  and 
"  flavoured  "  or  "  German  "  rum.  The  flavoured  rum 
is  only  manufactured  on  certain  estates  and  in  certain 
districts,  and  somewhat  complicated  processes  are  adopted. 
The  enhanced  value  of  the  highly  flavoured  rums  is 
directly  attributable  to  their  high  contents  in  compound 
ethers.  From  a  large  number  of  analytical  results,  the 
author  concludes  that  whenever  a  rum  contains  over 
1.000  parts  of  esters  per  100,000  of  alcohol,  that  rum 
invariably  commands  a  high  price.  In  the  manufacture 
of  flavoured  rum  the  wash  is  set  up  with  "  skimmings,"' 
"  dunder  "  (vinasse),  molasses,  "  acid,"  and  "  flavour." 
"Acid"  is  made  by  fermenting  "rum  cane  juice"  which 
has  been  warmed  in  the  coppers.  To  this  juice  "  dunder  " 
is  added,  and  sometimes  a  little  "  skimmings."  When 
fermentation  is  nearly  over,  the  fermented  liquor  is 
pumped  on  to  "  cane  trash,"  and  allowed  to  get  sour  ; 
the  ripe  "  acid  "  has  an  odour  like  sour  beer.  Sludge 
settled  out  from  fermented  wash  is  added  from  time  to- 
time.  "  Flavour  "  is  prepared  by  running  fermented  cane 
juice  into  cisterns  outside  the  fermentation  house  along 
with  cane  trash  and  "  dunder  "  which  has  been  stored 
from  the  previous  crop.  The  fermentation  of  the  "  flavour  " 
in  presence  of  cane  trash  with  the  addition  of  "  dunder  " 
is  effected  three  times  before  the  "  flavour "  is  ready. 
"  Skimmings  "  are  run  from  the  boiling  house  into  cisterns 
half-full  of  cane  trash,  and  are  allowed  to  ripen  for  four  to 
six  days  before  they  are  used  for  setting  up  the  wash. 
Fermentation  lasts  for  seven  to  eight  days,  but  a  period 
of  13  to  14  days  elapses  between  the  setting  up  of  the 
wash  and  the  distillation. — J.  F.  B. 

Beetroot  vinasse  ;    Concentration  of  ,   with  regard  to 

tin:    production   of   manure.     P.    Kestner.      Bull.    Assoc. 
Chim.  Sucr.   et  Dist.,   1906.  24.  86—90. 
For  the  recovery  of  saline  matter  from  vinasse  it  is  suffi- 
cient to  concentrate   the   latter  to  about  40°   B.   before 
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ition.  In  order  t"  recover  the  nitrogenous  matter 
H  well,  the  concentration  of  the  vinasse  must  be  carried 
,,,  in    i;  ,  the  resulting  uyrup  being  mixed  with  pi 

i  manure.  The  author  ha-  made  an  estimate  oi 
i  in-  oosl  of  the  latter  process  in  the  ease  of  .1  sample  ol 
diffusion  vinasse.  He  considers  that  the  margin  oi  profit 
is  sufficient  to  justify  experiments  on  n  1  ommen  ial  scale. 

. —  1..  r.. 

Mineral  acids  in  pre s<> no   o\  organic  aeidt  [in  win*  and 

,r\;     New  method  f»r  th,    detection   •  •/  free . 

irletti.      .Will.,  page  955. 

Vinasse  ;    Influence  <>/  sulphur  compounds  on  tin   refining 
of .     Lacombe.     XVI.,  page  943. 

ikohol  used  under  the  Act  of  1902.     Pharm.  .)..  Sepl    22, 

mini.    [T.R.] 

Tin:  report   of  the  Commissioners  oi   Inland    Revenue, 

juM  issued,  Btates  that  during  the  year  ended  March  31, 

1906,  354,516  proof  gallons  of  Bpirit  were  used  in  connection 

its   and    manufactures    under    the    Finance   Act, 

HMi2.      The    following    tabic    Bhows    the    quantities    used 

under  the  1902  Vi  since  its  provisions  came  into  force:  — 


Iter  ended  March  Si. 


r»c 


{Arts  and  manufacture!!   .. 
Scientific        (universities, 
hospitals,  &c.)    

II  Arts  and  manufactures    .  . 
Scientific        (universities, 
hospitals,  ATc.)    

I     Arts  and  manufactures  . . 

1904-05 J     Scientific        (universities, 

1        hospitals,  Ac.)   

[     Arts  and  manufactures    . . 
1905-06  \     Scientific        (universities, 

I        hospitals.  ,Vc.i    


Total. 


Proof  galls. 
841 

358 


206,452 
2,272 


2HS.V24 


267,706 

2.680 


354.516 
3.314 


357,830 


English  Patents. 

Grain;    Preparation  of  for  brewing  and  the  like. 

K.    J.    Somlo,    Temesvar,    Hungary.     Eng.    Pat.    3H7. 

Jan.  6,   1906. 

Addition  of  Jan.  12.  190(i.  to  Fr.  Pat.  331,578  of  1903  ; 
this  J.,  1906,  773.— T.  F.  B. 

Beer;    Improving  the  flavour  and  aroma  0/  carbonic 

gat  used  for  carbonating .     A.  Hartley,  Emsworth. 

Hants.  Eng.  Pat.  2559,  Feb.  2.  1906. 
The  carbon  dioxide  gas  intended  for  carbonating  beer  is 
led  through  a  cushion  or  mass  of  hops  at  a  temperature 
between  60°  and  120°  F.  The  hops  are  placed  in  a  verti- 
cally disposed  vessel  consisting  of  a  tube  or  cylinder, 
surrounded  by  a  heating  jacket,  the  arrangement  being 
carried  by  a  suitable  frame-work.  Caps  are  fitted  to  tin- 
ends  of  the  containing  tube  or  cylinder,  one  cap  being 
connected  with  an  inlet  nozzle  and  the  other  with  an  outlet 
nozzle  for  the  gas. — J.  F.  B. 

United  States  Patents. 

Ferment  and  process  of  producing  the  same.  G.  Johnson 
and  P.  R.  Hare.  Bromley.  U.S.  Pat.  830,500.  .Sept.  11, 
1906. 

See  Eng.  Pat.  10,093  of  1903  ;  this  J..  1904,  499.— T.  F.  B. 

ll'orf  ;     Process    of    treating    and    ageing .     H.    E. 

Deckebach.     Cincinnati,     Ohio.       U.S.     Pat.     803,576, 
Sept.  11,  1906. 
Wort  is  fermented  in  two  stages  in  the  following  manner  : 


The  wit  is  placed  in  oontaol  with  thi  nd  fermen 

latum  is  allowed  to  proceed  for  only  s  short  ' 1; 

then  checked  by  dulling  the  pari  ated  wort,  and 

the  main  portion  ol  the  yeasl  1     eparated  a!  a  low  1 « 

t in «-.     The  wort  still  containing  ftnelj  divided 

ami  suspended  condition  is  then  placed  in  s  closed  vi     -1 

at  a  higher  temperature,  and  fermental dlowed  to 

complete  itself  underpressure   0  1    I  iptheneci 

quantity  of  gas.  — J.  F.  B. 

Fhf.m  11    I'viESTS. 

Wines ;  Process  for  improving  befon    fermentation. 

[■:.  A.  Barbel.     Fr.  Pat  361,483,  May  is.  1905 

The  grape  juice  issuing  from  the  press  is  subjected  to 
(preferably  continuous)  distillation  in  a  column  -nil.  under 
reduced  pressure  ami  with  partial  aeration,  bj   means  ,,f 

low-pressure  steam  circulating  through  tubes,  ■ I.  01 

a  -team  jacket.     Tins  ircaimcni  removes  any  unpleasant 
odour-,  and  concentrates  the  juice  so  that   it   «ill  In' 
wines  containing  "  ll°— 12  "  of  alcohol  without  fortifying. 

— C  -S. 

Liquids   such    as   fruit   juices,   fermented   liquors,    ire; 

Process  and  apparatus  for  sterilising .     P.  M.  C. 

Mauvcrnay.   Fr.  Pat.  305,425.  April  19,  1906.    Will. I., 
page  949. 

Worts,  juices,   and   syrups;    Process  for  preparing  con- 
centrated   [retaining  tin  ir  natural  aroma}.     H.  Monti. 

Fr.  Pat.  3(i.">..'i:!S,  April  17.  I'.Miti. 

The  fruit,  such  a-  grapes,  lemons.  &e.,  is  cooled  to  a 
temperature  of  0  C.,  as  soon  as  possible  after  hen. 
gathered.  The  juice  is  then  expressed  at  the  same 
temperature,  and  concentrated  by  freezing,  the  ice  being 
removed.  After  filtration,  the  com  cut  rated  juice  may  be 
pasteurised  under  pressure  in  an  atmosphere  of  carbon 
dioxide.  Cream  of  tartar  may  be  separated  from  the 
residue  obtained  on  the  filter. — W.  P.  S. 

Alcohol  and  the  like  :   Rectification  of .     E.  Guillaume. 

Fr.  Pat.  305,417.  April  19.  1900. 

A  srECiAL  column  is  placed  between  the  rectifying  column 
and  the  final  purifying  column  in  order  to  combine  the 
process  of  "  final  purification  "  with  that  of  "  pasteurisa- 
tion." A  device  for  regulating  the  discharge  of  the-  vapours 
from  the  head  of  the  rectifying  column  1-  also  employed. 
This  device  consists  of  a  side  tube  fitted  on  the  tube  leading 
to  the  cooling  chamber  and  outlet,  and  serve-  the  purpose  of 
supplying  the  outlet  with  spirit  fiom  a  separate-  condenser. 
or  of  taking  up  any  surplus  of  condensed  liquid. — \Y.  P.  S. 

Distillation  rt  sitku  S  "/  starch*/  math  rs  [  Vinasse]  ;   Process 

for  recovering  .     F.  and  E.  D.  Verbiese.     Fr.  Pat. 

361.534.  June  2.  1905. 
The  vinasse  is  treated  with  quicklime,  slaked  lime,  milk 
of  lime,  or  lime  water,  the  resulting  precipitate  being 
recovered  in  a  filter-press,  and  utilised  as  a  manure,  since 
it  ci  ntains  part  of  the  nitrogenous  matter  and  nearly  all 
of  the  phosphoric  acid  of  the  vinasse.  The  filtrate,  which 
now  has  a  constant  alkaline  reaction,  is  passed  through  a 
multiple  evaporator  of  any  suitable  type,  and  the  resulting 
Syrup,  after  being  concentrated  if  necessary,  is  mixed 
with  oil  cake,  chaff,  or  other  solid  matters  for  use  as 
fodder.— C.  S. 

Amylaceous   matters;    Recovery  of  the  residues  from  the 

distillation  of .      F.   Verbiese  and  E.   D.  Verbiese. 

First  Addition,  dated  June  •  >■  1906,  to  Fr.  Pat.  361,534, 

June  2.  1905  (see  preceding  a  list  1 

Any  of  the  alkalis   or   alkali  carbonates  may  tie  used  in 

place  of  calcium  carbonate  to  neutralise  the  acidity  of  the 

vinasse  before  evaporation. — W.  P.  S. 

Tartaric  acid  and  tartrates  from   grape  residues  and  the 

like  ;     Extraction    of P.    P-    Carles.     Fr.    Pat. 

305,034,  April  9,  1906.     XX.,  page  952. 
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XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

{Continued  from  page  905.) 

(.4.)— FOODS. 

Seaweed    industry    of    Japan.     C.     J.     Davidson.     Bull. 
Imp.  Inst,,  190G,  4,  125—149. 

I>"  Japan,  seaweeds  are  utilised  as  foodstuffs,  in  the 
preparation  of  plaster,  glue,  and  isinglass,  as  manure  for 
rice  fields,  and  for  the  extraction  of  iodine.  The  present 
article  deals  with  the  preparation  of  kanten  (isinglass), 
kombu  (kelp),  amanori  (laver),  and  junori  (seaweed  glue), 
and  the  extraction  of  iodine.  It  should  be  noted  that  in 
Japan  the  word  "  nori  "  is  frequently  used  to  designate 
useful  seaweeds  generally,  but  properly  speaking  it 
should  only  be  applied  to  laver.  There  is  another  word 
"  nori,"  meaning  paste  or  mucilage,  which  is  used  in  the 
names  of  those  species  of  "funori"  (Gloiopeltis  sp.r 
from  which  paste  or  mucilage  is  prepared,  and  care  must 
be  taken  to  distinguish  between  the  two. 

Kanten,  or  seaweed  isinglass,  is  prepared  chiefly  from 
seaweeds  of  the  species  Gelidium,  especially  G.  swansii 
(Japanese  :  tengusa),  but  such  seaweeds  as  ego  (Campy 
Icephora  hypneoides),  tori-ashi  (Acanthopeltis  japonica), 
and  ogo  (GracUaria  confervoides)  are  also  frequently 
employed   as  substitutes,   or  are  added   to    the    tengusa 


Production. 

Exports. 

Year. 

Amount  in          A'alue. 
kwan.                    £ 

Amount  in 
kin. 

Value. 

£ 

1900 

1901 

1902 

1903 

1904 

284.462 
261.344 
271.436 
266.914 

115,300 

106.846 

95,027 

90.997 

1,444,499 
1,584,748 
1,665,501 
1,391,268 
1,776,098 

96,432 
121.719 
110,854 

81,817 
101,359 

1  kwan  =  8-2673  lb.     1  kin  =  1-32277  lb. 


The  greater  bulk  of  the  kanten  exported  goes  to  China 
and  Hong  Kong.  Kombu  or  kobu  belongs  to  the  family 
of  "  kelps  "  (Laminariacce),  and  is  the  most  prolific  sea- 
weed found  on  the  coast  of  Japan.  Kizam-  (sliced) 
kombu  is  prepared  by  boiling  the  kelp  with  water,  drying, 
and  shredding  the  dry  material.  Preparations  are  also 
made  from  oni-kombu  (Laminaria  diabolica)  by  soaking 
in  vinegar,  drying,  and  scraping  the  dry  substance,  and 
from  other  kinds  of  kelp.  Kombu  is  used  in  a  variety  of 
ways  for  culinary  purposes.  An  analysis  of  Laminaria 
longissima  by  K.  Oshima  gave  the  following  results : — 
Water,  25-944;  proteids,  6-724;  fat,  1-730;  soluble 
non-nitrogenous  matter,  31-896  ;  fibre,  6-415  ;  and  ash, 
27-290  per  cent.  The  production  and  exports  of  kombu 
during  the  five  years  ending  1904  were  as  follows  : — 


Production  of  Kombu.                                                                          Exports. 

1 

Amount  in                    Value, 
kwan.                             £ 

Kombu. 

Kizami-kombu. 

Amount  in 
kin. 

Value.                   Amount  in                    Value. 
£                             kin.                               £ 

1900   

1901    

1902    

1903    

1904    

6.454  078                        60,277                       30,988,010 
9,216.765                        92,816                       61,526,468 
5.073,689                        36,904                       33,021,851 
7,099.598                        60,698                       43,699,026 
5,043,200                        49.691                       45,158,836 

73.084 

109,292 

60.914 

83.929 

105.415 

5,053,001 
9,383,262 
6,346.523 
6,808,784 
5,847,738 

15,288 
32.540 
20  034 
20.430 
19,235 

in  larger  or  smaller  quantities  according  to  the  quality  of 
kanten  to  be  made  ;  the  best  quality  of  kanten  is,  how- 
ever, made  from  tengusa  alone.  The  seaweed,  dried  and 
partially  bleached  by  exposure  on  the  sea-shore,  is  freed 
from  mechanical  impurities  by  pounding  in  a  mortar, 
and  washing  with  water,  and  is  then  completely  bleached 
by  exposure.  It  is  next  boiled  with  water  (about  950 — 
1000  galls,  per  165  lb.  of  seaweed)  for  5 — 6  hours,  with 
occasional  agitation,  li  galls,  of  vinegar  or  2  oz.  of  sulphuric 
acid  added,  and  then  39  galls,  of  water,  and  the  whole 
boiled  for  a  further  30  minutes.  The  resulting  gelatinous 
solution  is  strained  twice  through  coarse  cloths,  and  then 
allowed  to  set,  the  jelly  being  called  "  tokoro-ten."  The 
jelly  is  congealed  by  exposing  it  at  night  during  very  cold 
weather,  and  is  finally  dried  by  exposure  to  the  rays  of  the 
sun.  Ordinary  kanten  or  "  kaku-kanten "  is  made  in 
the  shape  of  bars,  17  in.  by  1-4  in.  by  1-6  in.  ;  "  hoso- 
kanten  "  is  made  in  the  form  of  slender  sticks,  10 — 14  ins. 
long  and  i  in.  thick.  The  preparation  of  kanten  of  good 
quality  by  the  process  described  is  stated  to  depend  almost 
entirely  upon  the  atmospheric  conditions,  especially 
during  the  bleaching  and  congealing  operations.  Kanten 
is  used  for  the  preparation  of  edible  jellies,  for  clarifying 
wines  and  sake,  as  a  sizing  material  for  textiles  and 
paper,  and  as  a  cultivating  medium  for  bacteria.  A 
specimen  gave  the  following  results  on  analysis : — 
Water.  21-79;  nitrogenous  organic  matter,  5-95;  carbo- 
hydrates. 64-59  ;  cellulose,  3-54  ;  and  ash,  4-13  per  cent. 
In  the  following  table,  the  amount  and  value  of  the 
kanten  produced  in  and  exported  from  Japan  during 
recent  years  is  given  : — 


Asakusa-nori,  or  laver.  is  the  only  seaweed  which  is 
regularly  cultivated  in  Japan.  The  method  of  cultivation 
of  laver  (Porphyra  tenella ;  Japanese:  Asakusa-nori, 
nori,  or  amanori)  consists  in  planting,  at  about  the  middle 
of  September,  branches  of  trees  in  rows  from  30 — 70  yards 
long,  and  about  8  ft.  apart,  the  branches  being  inclined  at 
an  angle  of  about  45J  towards  the  flowing  tide,  and  rising 
6 — 9  ft.  above  the  mud.  The  floating  spores  of  the 
Porphyra  attach  themselves  to  the  branches.  The  laver 
is  gathered  from  January  to  near  the  end  of  March.  It  is 
freed  from  mechanical  impurities,  washed  in  salt  water, 
chopped  up  finely,  and  thrown  into  fresh  water  (12  galls, 
to  8  bushels  of  laver).  A  small  quantity  of  rape  oil  is 
added  to  destroy  the  froth  which  rises  to  the  surface  of  the 
water,  the  laver  is  removed,  drained  on  mats,  and  dried 
in  sunlight.  A  specimen  gave  the  following  results  on 
analysis: — Water,  15-475;  proteids,  34-350;  fat,  0-650; 
and  ash,  10-685  per  cent.  The  production  of  nori  during 
the  four  years  ending  1903  was  as  follows  : — 

Year.                      Amount  in  kwan.  Value. 

1900 154,853         ..  £51,394 

1901 433,501          . .  77,420 

1902 249,525          ..  71,158 

1903 335,940         . .  89,526 

The    exports  of    nori  are  increasing  yearly,   and  exceed 
10,000  yen  in  value. 

Funori,  or  seaweed  glue. — The  name,  junori,  is  applied 
to  seaweeds  from  which  mucilage  can  be  made,  and  also 
to  the  mucilage  itself,  but  the  word  is  written  with 
different    Chinese    characters    in    the    two    cases.     The 
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Wjweeds  ehictly   used   i'i  Japan   for   the   preparation   of 

mucilage    are    the    various    kinds    of    funori    (Gloiopeltia 

'ormis   anil   other  s|>ecies)   niul    tsunomata    (f  In  aid  r  us 

If  the  seaweed  he  of  a  tough  character,  it  i-  auhjei  ted 

preliminary  treatment  consisting  of  soaking  in  water, 

steaming,  cutting  into  small  pieces  and  drying,  but  Blender 

iml   soft    seaweeds  are   used   as  eolleeteii.      The   materia! 

i.  ail  on   tin'    ground,   sprinkled  with  water,  kneaded 

with  the  hands  and  feet,   washed  with  water,  and  dried 

and    bleached    by   exposure,    with   occasional    sprinkling 

with  water.     When  a  sticky  juice  is  observed    to   exude 

from  the  materia',,  no  more  water  is  used,  but  the  seaweed 

;;  for  one  night,  after  which  it  is  ready  for  sale.      It  is 

le  into  glue  or   paste   by  dissolving  in   boiling  water, 

i  and  is  used  as  a  tinish  for  textiles,   for   plastering   walls. 

land  for  decorating  chinaware.     Other  kinds  of  seaweed 

used  for  milking  mucilage,  besides  those  already  mentioned, 

are:  •    (Iridira    sp.\,    mukadc-nori     (tlrateloupia 

inus),   kotojitsunomaia   (Chondrua  etatua),   tamba-nori 

leloupia    sp.),  tobera    (Chondrua    ap.)t   aaimi  (Gymno- 

gongrus    sp.),     and     yanagi-funori    (Gloiopeltia    lenax). 

The  production  of  junori  during  the  four  years  ending  1903 

was  as  follows  : — 

Year.  Amount  in  kwan.  Value. 

1900 -257.93-2  ..  £15,406 

1901 355,481  ..  26,161 

1902 284,083  ..  26,794 

1903 181,513  ..  16.660 

Extraction  of  iodine. — The  seaweeds  chiefly  used  in 
Japan  for  the  extraction  of  iodine  are  : — Kombu  (Laminaria 
sp.),  kajime  (Ecklonia  cava),  arame  (Ecklonia  bicyclis), 
Kondauara  (Sargaasum  horneri),  and  ytitsumata-moku 
(Sargassum  patens).  Analyses  of  specimens  of  different 
kinds  of  seaweed  gave  the  following  results : — Waste 
kombu,  0T44  ;  kajime  stems,  0T4S  ;  kajime  fronds, 
0-002;  arame,  0-0003;  and  nagahijiki  (Cyatophyllum). 
0-005  |ier  cent,  of  iodine.  The  iodine  content  varies, 
however,  with  the  age  of  the  alga?,  and  also  with  the  time 
of  year,  being  greatest  during  June  to  September.  The 
iodine  is  extracted  by  charring  or  burning  the  seaweeds, 
leaching  the  ash  with  water,  evaporating  the  solution,  and 
heating  the  residue  with  sulphuric  acid  and  manganese 
dioxide.  The  amount  of  potassium  iodide  exported 
during  the  three  years  ending  1904  was  as  follows:  — 

Year.  Amount  in  kin.  Value. 

1902 3,051         ..  £1,482 

1903 22,371  ..  10,117 

1904 52,012  ..  26,680 

It  is  stated  that  investigations  are  being  carried  out 
under  Government  supervision  as  to  the  cultivation  and 
collection  of  useful  kinds  of  algae,  and  the  most  economical 
and  productive  method  for  the  extraction  of  iodine. 

The  total  value  of  the  seaweeds  prepared  in  Japan  in 
1904  exceeded  £400,000.  and  the  total  value  of  the  exports 
was  £124,651.  The  value  of  the  exports  of  seaweeds 
from  Japan  to  various  countries  during  the  live  years 
ending  1904  was  as  follows : — 


1901. 


1902. 


1904. 


Seaweeds — 

China 

rea   

Hoqk  Kong  . . . 
Other  countries 


Seaweeds  cut- 


68.611 

1.154 

2,734 

583 


105,239 
1,048 
2,577 

426 


57.592 
1,288 

1.779 
315 


Ml      '.!■! 

1.075 

2,002 

(89 


100.467 
2.015 
2,436 

498 


73.082   109.290   60.914   83.927   105.415 


China  

Other  countries 

14.45s 
830 

31.684 
856 

1-    Ml'.l 

1,224 

19.419 
1.011 

17,067 
2.168 

15.288 

32.540 

20,033 

20,430 

19,235 

I  ■  ■  i  i  B  I'll  i. x-is. 

Ohocdak  :     Process    l<>r    tin     manufacture    »/    malt-con- 

tuining .     J.    Meinl,    Vienna.     Kng     Pat.    24,414, 

Nov.  26,  1905. 

Vddition  of  Dee.  :i.  19115,  to  Fr.  Pat,  316.H6I  of  1901  ; 
this  J.,   1906,  651.     T.  P.  B. 

Homogenising  breaker  to  emulsionise,  pulverise,  and 
homogenise  liquid  and  semi-liquid  matters  [milk],  and 
break    fatty    or    albuminous    cettuL  I 

l'etit|.ierre.    I'ans.       KnL'.    l'at.    10,162,    May    I.    1906, 

See  Fr.  Pat.  353.753  of  1905;   this  J.,  1905,  1055.— T.  K.  B. 
French  Patents. 

Distillation  r<  -.idues  of  starchy  mattl  rs  [  Vinasse]  ;  Process 
for  recovering    -  F.  nnd  E.  D.  verbiese.     Fr.  Pat. 

361,534,  June  2,  1905.     XVII.,  page  947. 

Desiccation;     Process   of   .    applicable    especially   to 

vegetable  substances.     P.    Rassmus.     Fr.   Pat,  365,051, 
April  10.   1906.      Under  Int.  Conv.,  March  17,   1906. 

The  process  claimed  consists  in  exposing  the  materials 
to  be  dried  alternately  to  heat  alone  and  to  heat  while  a 
current  of  air  is  passed  over  them. — W.  H.  C. 


Process  for  treating   [rendering 
E.    Maris.    Fr.    Pat,    365.069, 


— A.S. 


Alimentary    materials  ; 

more    digestible]  — 

April  10,  1906. 
The  process  consists  in  treating  all  kinds  of  food  materials 
and  fodders  with  specific  ferments  and  yeasts,  the  opera- 
tions being  carried  out  in  closed  vessels  at  various  tempera- 
tures and  for  different  periods  of  time.  The  treatment 
increases  the  digestibility  of  the  foods. — W.  P.  S. 

Liquids    such    as   fruit    juices,    fermented   liquors,    dr.  : 

Process  and  apparatus  for  sterilising  .     P.  M.  C. 

Mauvernay.  Fr.  Pat.  365,425,  April  19,  1906. 
The  liquid  to  be  sterilised  is  heated  in  a  serpentine  tube 
surrounded  by  a  steam-jacket.  During  the  heating 
process  the  liquid  is  subjected  to  a  pressure  equal  to  at 
least  three  times  the  vapour  pressure  of  the  volatile 
constituents  present  in  the  liquid.  To  aid  in  the  thorough 
heating  of  every  part  of  the  liquid  during  its  passage 
through  the  steriliser,  boxes  or  enlargements  are  placed 
on  the  serpentine  tube  at  regular  intervals.  The  pressure 
is  kept  constant  automatically,  and  the  sterilised  liquid 
is  cooled  by  passing  it  through  a  coil  surrounded  by  liquid 
on  its  way  to  the  steriliser,  the  pressure  being  maintained 
during  the  cooling  operation. — W.  P.  S. 

(B.)— SANITATION ;     WATER  PURIFICATION. 

United  States  Patents. 

Garbage  and  seirnge  ;    Process  of  reducing  .     E.  R. 

Fdson,    Cleveland,    Ohio.      U.S.   Pat.   829,954,   Sept.   4, 
1906. 

The  garbage  or  sewage  is  digested  in  a  closed  chamber 
at  a  temperature  above  -285°  F..  and  under  a  pressure  of 
from  75  to  80  lb.  per  sq.  in.,  for  a  period  long  enough  to 
thoroughly  disintegrate  the  mass,  and  to  render  the  grease 
easily  separable  by  percolation.  The  liberation  of 
ammonia  and  the  volatilisation  of  glycerol  during  this 
digestion  are  prevented  by  the  high  pressure  used.  The 
digested  material  is  then  dried  so  as  to  remove  substan- 
tially the  whole  of  the  water,  and  the  dried  mass  is 
extracted  with  a  solvent. — A.  G.  L. 

Garbage    and    sewage  ;     Apparatus    for    reducing    . 

E.    K.    Edson,   Cleveland,    Ohio.     U.S.   Pat.    829,955, 
Sept.  4,  1906. 

The  apparatus  claimed  is  used  in  carrying  out  the  process 
described  in  the  preceding  abstract.  It  consists  of  an 
upright  shell  forming  a  jacket  and  provided  with  a  support 
for  this  shell.  A  receptacle  for  receiving  the  material  to 
be  treated  is  suspended  from  the  upper  end  of  the  shell. 
The  upper  portion  of  this  receptacle  consists  of  a  cylindrical 
cast-iron  section  removable  from  the  remainder  of  the 
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receptacle,  and  is  provided  at  its  upper  end  and  externally 
with  a  flange  resting  upon  and  removably  secured  to  the 
shell.  The  head  forming  the  top  wall  of  the  chamber  of 
the  receptacle  is  provided  with  a  charging  aperture, 
and  rests  upon,  and  is  removably  secured  to,  the  cast- 
iron  section  of  the  receptacle. — A.  G.  L. 


[Water]  Distilling  apparatus.  \V.  H.  Bartholomew, 
East  Orange,  N.J.,  Assignor  to  C.  B.  Hill,  Mont- 
gomery, NY.     U.S.  Pat.  829.756,  Aug.  '28,  1906. 

A  water  distilling  apparatus  is  claimed,  comprising  a 
still  which  is  connected  with  a  condenser,  surrounded  by 
a  jacket,  and  with  a  receptacle  consisting  of  a  pair  of 
telescopic  members.  A  feed-pipe  connects  the  still  with 
the  lower  of  these  members,  terminating  some  distance 
above  the  bottom  of  the  receptacle,  the  space  below 
forming  a  chamber  for  the  accumulation  of  sediments 
which  may  be  removed  by  a  discharge  pipe.  The  upper 
member  is  adjustably  supported  by  the  lower  one.  The 
condenser  jacket  is  provided  with  an  inlet  for  the  water 
supply,  and  an  overflow  at  its  upper  end  leading  to  a 
point  within  the  receptacle.  An  overflow  at  the  upper 
part  of  the  receptacle  allows  impurities  to  run  off.  The 
still  communicates  with  the  condenser  through  a  coil  in 
the  receptacle,  and  the  condenser  is  provided  with  an 
outlet  near  its  bottom. — R.  L. 

Water ;      Apparatus    for    distilling .     C.     Parker, 

Dubuque,  Iowa.     U.S.  Pat.  829,999,  Sept.  4,  1906. 

The  still  comprises  a  boiler,  a  diaphragm  arranged  in  the 
path  of  the  steam-current  and  constructed  with  openings 
so  as  to  direct  the  steam  at  right  angles  to  its  normal 
path,  a  condensing  chamber,  a  reservoir  placed  between 
the  condensing  chamber  and  diaphragm,  and  means  of 
communication  between  the  spaces  above  the  diaphragm 
and  the  condensing  chamber.  The  reservoir  is  provided 
with  a  normally  sealed  inlet  tube,  and  a  separating- 
chamber  is  arranged  between  the  diaphragm  and  reservoir. 

—A.  G.  L. 

XIX.— PAPER,  PASTEBOARD,  &c. 

(Continued  from  page  906.) 

Paper  and  solid  cellulose  [and  acetylcellulo.se]  ;    Electrical 

insulating  properties  of  dry .     A.  Campbell.     XL4., 

page  935. 

Cellulose  industry  of  Norway.     Bd.  of  Trade  J.,  Sept.  20, 
1906.     [T.R.] 

The  Canadian  Commercial  Agent  at  Christiania  reports 
that  the  cellulose  nulls  now  building  in  Norway  and  the 
enlargement  of  existing  mills  will  cause  an  increase  in  the 
Norwegian  output  of  cellulose  of  about  50,000  tons  per 
year.  The  manufacturers  reckon  on  a  total  increase  of 
production  in  Xorway  and  Sweden  of  about  130.000  tons 
in  the  two  years  1907  and  1903. 

The  Norwegian  and  Swedish  cellulose  production  has 
grown  in  the  last  seven  years  (including  1905)  by  some 
240,000  tons,  i.e..  from  "about  150,000  tons  in  1898  to 
394,000  tons  in  1905. 

English  Patents. 

Paper  pulp  [Draining]  ;    Treatment  of .     L.  Evans, 

Watford.  Eng.  Pat.  19,808,  Sept.  30,  1905. 
In  the  use  of  the  "  tower  "  system  of  treating  and  bleaching 
paper  pulp,  an  improved  form  of  drainer  is  claimed  for 
the  purpose  of  washing  or  draining  the  pulp  in  the  tower. 
This  drainer  consists  of  one  or  more  vertical  frames  or 
boxes  rising  from  the  base  of  the  tower,  and  covered 
with  wire  gauze.  In  this  arrangement,  both  sides  of  the 
drainer  box  are  available  for  use,  so  that  a  maximum 
draining  surface  is  obtained  as  compared  with  the  dis- 
placement caused  by  the  drainer. — J.  F.  B. 

Cellulose;      Manufacture     of     non-inflammable     material 

containing  non-nitrated .     C.  Trocquenet,  Colombes, 

France.     Eng.  Pat.  8167,  April  4.  1906. 

See  Fr.  Pat.  362,989  of  1906  ;  this  J.,  1906,  825.— T.  F.  B. 


Cellulose';     Manufacture    of    solutions    of    .     E.    W 

Friedrich,  Blaton,  Belgium.     Eng.  Pat.  17,164,  Aug.  24. 
1905.     Under  Int.  Conv..  Aug.  25,  1904. 

See  Fr.  Pat.  357,171  of  1905  ;   this  J.,  1906,  88.— T.  F.  B. 

United  States  Patent. 

Paper  pulp;    Process  of  making {from  the  Southern 

Pine).  J.  L.  Coker.  jun..  Hartsville,  S.C.  U.S.  Pat. 
830,570,  Sept.  11,  1906. 
Paper  pulp  is  made  from  the  wood  of  the  Southern  Pine 
by  subjecting  it,  with  its  bark  still  on,  to  the  action  oi 
"  natural  agencies."  until  tests  show  that  the  resinous 
constituents  have  become  so  modified  that  they  no  longer 
produce  any  injurious  influence  in  the  process  of  pulp- 
making.  The  bark  is  then  removed,  the  trunk  is  split  up 
into  suitable  lengths,  the  core  or  heart-wood  is  separated 
from  the  sap-wood,  and  the  latter  is  converted  into  pulp 
by  any  suitable  process. — J.  F.    B. 

French  Patents. 

Paper-making  ;     Utilisation    of    machine  "  hack-waters  " 
in .     C.  Gerard.     Fr.  Pat.  364,720,  March  29,  1906. 

All  the  "  back-waters  "  from  the  paper-machine,  together 
with  the  fibrous  waste  scraped  off  the  top  press-roll,  are 
collected  in  a  pit  below  the  machine,  and  are  pumped  into 
a  special  reservoir  at  the  top  of  the  mill.  This  reservoir 
consists  of  two  deep  conical  tanks,  one  relatively  small, 
into  which  the  pump  discharges  directly,  and  the  other 
very  large,  which  is  fed  by  an  overflow  from  the  small  one. 
The  two  conical  tanks  and  the  pump  catch- pit  can  all 
be  discharged  into  a  "  save-all "  if  necessary.  In  I 
normal  working,  however,  the  "back-waters"  are  con-l 
tinuously  re-utilised  in  the  beating  engines  and  stuff- 
chests.  The  discharge  pipes  from  the  large  tank  are 
situated  at  the  apex  of  the  cone,  and  are  covered  by  a 
conical  hood,  which  diverts  the  discharge  stream  in  such  a 
manner  that  any  deposits  of  solid  matters  are  washed 
through.— J.  F.  B. 

Paper  pulp  from   flax,   hemp,   ramie,    A-c.  ;    Preparation 

of .     Soc.  anon,  pour  la  Fab.  des  Pates  a  Papier 

de  lin  et  succedanes.     Fr.  Pat.  365,046,  April  9,  1906. 
Under  Int.  Conv.,  Oct.  6,  1905. 

Flax-straw,  and  similar  materials  consisting  of  bast 
(pectocellulose)  and  wood  (lignocellulose)  are  treated  in 
such  a  manner  that  the  two  components  are  separated, 
the  bast  fibres  being  purified,  and  the  wood  being  obtained 
in  the  state  of  short  fibres  suitable  for  making  millboards 
or  paper.  The  stems  are  first  passed  through  a  breaker, 
then  moistened,  and  subjected  to  a  retting  treatment, 
or  else  they  are  steamed  in  presence  of  air,  caustic  soda, 
&c.  The  mixture  of  fibres  and  wood  so  obtained  is  then 
exposed  to  the  action  of  an  oxidising  agent  such  as  chlorine 
gas  or  calcium  hypochlorite  in  presence  of  steam,  so  as  to 
disintegrate  the  wood  without  attacking  the  bast  fibres. 
Finally,  the  material  is  boiled  at  a  temperature  of  150°  C. 
in  an  alkaline  liquid  containing  caustic  soda  and  sodium 
carbonate,  sulphate,  and  sulphite.  The  short  wood  fibres 
are  then  separated  from  the  long  bast  fibres  by  washing 
on  suitable  sieves. — J.  F.  B. 

Glue  or  size,  and  process  of  making  the  same.     M.  Bonnet. 
Fr.  Pat.  365,285.  April   14,   1906.     XIV.,  page  942. 

Cork  ;   Artificial [from  cellulose].     G.  C.  de  Briailles. 

Fr.   Pat.   364,641,   Jan.   25,    1906. 

Artificial  cork  is  made  of  a  mixture  of  amorphous 
cellulose  (pith  of  rushes,  powdered  cocoanut  shells,  bark, 
or  paper  pulp),  fibrous  cellulose  (thistle-down,  cotton, 
textiles,  esparto,  wood  pulp),  and  agglutinating  cellulose 
(solution  of  nitrocellulose).  The  pasty  composition  is 
pressed  into  glass-lined  moulds  provided  with  very  small 
perforations  for  the  escaj>e  of  the  vapours.  The  volatile 
solvents  of  the  nitrocellulose  are  then  distilled  off  under 
vacuum  at  the  ordinary  temperature,  the  corks  are 
removed  from  the  moulds,  and  the  nitrocellulose  is  de- 
nitrated  by  a  suitable  reducing  agent.     Finally  the  corks 
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arc  •  ti | ■  j «-» 1  in  an  alkaline  solution  of  1 1 1 n l.- ~ 1 1 .   acid, which 
Imparts    "water-resisting"   qualities    to   the   product. 

—J.  F   H. 


I:       llasli 

ling ■ 

March  28,  litOll 


non-ittfammablt     composition     r.  • 
A.     Wan. -Inn.     I'i       Pat       364,690, 


Tin  kilos,  of  nitrocellulose  are  dissolved  in  ether-alcohol, 
I   spirit,   or  acetone,  and  to  the  solution  are  added 
I -'J  kilos,   of  castor  oil,  glycerol,  or  camphor,  0-3  — 
l-o  kilo,  of  sulphuric  acid  at  mi    B.,   1-0     2-5    kilo 

ium  chloride,  and  0-5  1-5  kilos,  of  manganese 
chloride.  In  order  to  impart  a  certain  amount  of  brilliancy 
to  the  product,  10-  500  grins,  of  a  chloride  of  carbon  may 
be  added.  The  mixture  is  thoroughly  incorporated,  and 
the  volatile  solvents  arc  distilled  off  under  vacuum  until 
the  product  has  a  thick  pasty  consistence.  The  mass  is 
then  treated  on  the  rolling  machine,  and  formed  into 
blocks  by  hydraulic  pressure.  The  denitration  of  the 
nitrocellulose  brought  about  by  the  action  of  the  sulphuric 
■oid  on  the  calcium  anil  manganese  chlorides  causes  the 
finished   product   to   he  non-inflammable. — J.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continual  from   jxige   910.) 

Quinine  :     Influence   of   haloiv  n    lalt.i   on    the    flimrt  «i 

of  - .     (i.   Deniges.     Bull    Soc.  Pharm.,   Bordeaux  ; 

through  Pharm.  J.,  1906,  77,  283. 

The  fluorescence  of  a  1  per  cent,  solution  of  quinine 
sulphate  containing  5  c.c.  of  pure  sulphuric  acid  is 
destroyed  by  the  addition  of  3-2  c.c.  of  .VI  potassium 
chloride  solution,  1-4  c.c.  of  .VI  potassium  bromide 
solution.  0-9  c.c.  of  .V/l  potassium  iodide  solution,  or 
96  c.c.  of  potassium  lluoride  solution.  It  is  apparent  from 
these  numbers  that  equal  quantities  of  the  different 
halogens  are  required  to  discharge  the  fluorescence. 
If  the  acidity  of  the  quinine  solution  be  diminished,  a 
smaller  quantity  of  halogen  suit  will  discharge  the  fluor- 
ine, but  the  amount  required  is  not  proportional  to 
the  quantity  of  quinine  present. — A.  S. 

Alkaloids     in     Strychnos     leaves.     I.otsv.     Apoth.-Zeit., 
1906,  475.     Chem.  and  Drugg.,    1906,  69.  332. 

Brfcine  and  strychnine  are  present  in  the  young  leaves, 
but  not  always  in  the  old  leaves  of  Strychnos  nux-vomica. 
On  cutting  the  leaves  the  amount  of  strychnine  appears 
to  increase,  and  that  of  brueine  to  diminish.  Frequently 
jio  strychnine  was  present  iu  the  leaves  in  the  early 
morning,  whereas  in  the  afternoon  it  was  present.  The 
leaves  of  Strychnos  taurina  are  free  from  both  of  these 
alkaloids.  Strychnine  is  present  in  both  the  young  and 
•old  leaves  of  Strychnos  tieuti.  The  leaves  of  most  of  the 
species  examined  also  contained  the  alkaloid,  strychnii 

—A.  s. 

iiarin.    i:    new    glucoside,    coloured   blue    with    iodine. 
C.  Barker.     Chem.  Soe.  Trans.,  1906.  89.  1210—1224. 

The  author  gives  the  results  of  his  further  investigation 
iponarin  (this  J..  1904.  1004).  The  air-dried  glucoside 
has  the  composition.  C21H24012  ;  it  is  lapvo-rotatory. 
!<i  p  =  -  T-SHi  .  When  boiled  for  a  few  seconds  with  a 
large  excess  of  acetic  anhydride  and  a  few  drops  of  con- 
centrated sulphuric  acid,  it  yields  an  ennea-acetvl  deriva- 
tive. C„HlsOw  <  \;H,(i|,,.  "  m.pt.  183°— 185°  C.  On 
hydrolysis  with  dilute  mineral  acids,  saponarin  yields 
dextrose  and  two  apparently  isomeric  compounds  of  the 
formula.  C13H1407.  One  of  these  compounds  proved  to 
be  identical  with  the  vitexin  obtained  by  A.  <•-  1'erkin 
from  the  dye-wood  of  the  New  Zealand  tree.  Vitex littoralis 
(this  J..  1898,  1138).  The  other  compound,  to  which  the 
name  saponaretin  is  assigned,  differs  from  vitexin  in 
being  readily  soluble  in  boiling  alcohol.  Both  substances 
yield  phloroglucinol  and  p-hydroxybenzoic  acid  when  fused 
with  caustic  alkali.  Vitexin  differs  from  apigenin  by 
2  mols.  of  water  :  it  is  probably  a  flavanone  derivative 
containing    either    a    reduced    uyrone  ring   or  a  reduced 


phloroglueinol    inn  leu  ll     WOuld    I 

ot  colouring   matters,  of   whii  (thi    J  . 

1899,  576  in  to  be  tnethoxyvitexin, 

would  also  be  a  member.  Saponaretin  is  possibly  a 
ehalkone  derivative  corresponding  to  vitexin,  or  it  may 

he  identical   with  I'crkin's  homm  itexiti.  — A    v. 

Poison  iry  plant  [RA  ndron];  Some  cox 

uf  —         S.  V   Aoree  and  u  .   \.  Byrne.     Amer.  Chem. 
J.,  1906,  36.  301—321. 
Thi  leaves  and  Bowers  of  the  poison  ivy  plant   (Rhus 
toxicodendron)  wen  extracted  with  ether      In  the  ethereal 

residue  the  following  substances  were  found:  Gallic 
and.  tisetin.  rhamnose,  and  a  poisonous  tar,  gum,  or  wax. 
The  poison  was  n,,t  volatile  with  the  vapour  of  alcohol  or 
acetic  acid.  The  poisonous  tar  or  wax  is  probably  of  a 
glucoside  oharaetcr  ;  it  is  decomposed  by  acid;  vi elding 
gallic  acnl,  tisetin,  and  rhamnose.  It  can  be  partially  pre- 
cipitated by  lead  acetate  from  a  solution  of  the  tar  in  50  per 
cent,  alcohol.  All  cases  of  poisoning  can  be  easilv  cured 
with  potassium  permanganate.  The  poisonous  substance 
can  be  isolated  as  follows  :  The  alcoholic  extract  is  precipi- 
tated with  lead  acetate.  The  precipitate  is  washed,  dried, 
and  extracted  with  ether.  The  ethereal  solution  is  mixed 
with  water,  and  hydrogen  sulphide  passed  through.  The 
ethereal  ]x)rtion  is  washed,  and  evaporated  at  a  low 
temperature. — F.  Shdn. 

Conifer  oils  ;    Notes  on  some  .     R.  E.  Hanson  and 

E.  X.  Babcock.     J   Amer.  Chem.  Soc.,  1906,  28,  1198— 
1201. 

The  authors  have  investigated  the  following  oils  ;  thev 
are  all  obtained  from  leaves  and  twigs  save  where  other- 
wise marked,  and  the  chief  results  obtained  are  tabulated  : — 


Yield 

per  cent 


Sp.  gr.       Change  in 

at         |     sp.  gr. 
15°  C.         for  1°  C. 


Black  spruce  {Picea  Mariana) 
Hemlock  {Tsitga  Canadensis) . 
American  larch  {Lasix  Ameri- 

0-57 
0-43 

0-149 

0-103 

0-25 

0-204 

0-38 
0-002 
(1-001 
0-18 

0-9274* 
0-9255 

u.-sie. 

0-9216 
0-899 
0-9539 
0-8600 

0-8531t 

0-0010 
0-0010 

White    spruce    {Pica    Carta- 

0-0012 

Red  spruce  {Picea  rubens)  . . . 

0-0014 

Pitcb  pine  iPinus  riaida)  .... 
Red  pine  ( Pinus  resinosa)   . . . 
Juniper  iJuniperus  communis) 

— 

•  19°  t  20° 

White  spruce  oil  contains  25-7  per  cent,  of  esters  calcu- 
lated as  bornyl  acetate.  It  differs  in  smell  from  black 
spruce  or  hemlock  oil. 

Red  spruce  oil  contains  66-2  per  cent,  of  bornyl  acetate, 
and  7-76  per  cent,  of  free  borneol.  It  has  a  very  agreeable 
odour,  suggesting  bornyl  acetate. 

American  larch  oil  contains  15-1  per  cent,  of  esters. 
calculated  as  bornyl  acetate,  and  the  remainder  is  largely 
pinene. — J.  T.  D. 

Cade  oil  [Empyreumatic  oil  of  juniper  wood]  ;   Characters 

and    tests    for    genuine    .     C.    Pepin.     J.    Pharm. 

Chim.,  1906,  24,  248—259. 

(itsriSE  cade  oil  should  be  fluid,  slightly  lighter  than 
water,  and  have  a  characteristic  smoky  odour.  The 
acidity,  in  terms  of  acetic  acid,  should  not  exceed  1-5 
per  100  e.c.  The  reaction  with  light  petroleum  spirit  and 
copper  acetate  (this  J.,  1906,  776)  should  give  a  brown 
colour,  not  green.  When  distilled  under  ordinary  atmo- 
spheric pressure,  at  least  65  per  cent,  should  pass  over 
between  150°  and  300  '.;  under  reduced  pressure  (65  mm.) 
from  70  to  75  per  cent,  should  distil  between  10  and  21  .r  C. 
Other  published  tests  have  lieen  examined,  and  are 
found  to  be  useless  to  differentiate  between  genuine  and 
sophisticated  oUs.  The  ods  employed  by  the  author 
were  authentic,  having  been  produced  under  his  super- 
vision from  the  wood  of  Juniperus  oxyecdrus  alone. 

-J.  0.  B. 
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Detection  and  determination  of  [in 

ethyl     alcohol].     E.     Voisenet.     XXIII.. 


Colchicine ;       Determination     of     .     A.      Panchaud. 

XXIII.,  page  957. 

Methyl  alcohol  ;  Detection  of .     H.  Scudder  and  R.  B. 

Riggs.     XXIII.,  page  955. 

Methyl  alcohol 
presence  of 
page  957. 

Citronclla  and  lemongrass  oils  in  Cci/lon.       Col.  Off.  Ann. 
Series,  No.  494.    [T.R.] 

The  output  of  eitronella  oil  in  Ceylon  (1.242.800  lb.) 
has  increased  by  80,000  lb.  over  that  of  the  preceding 
year,  the  price  having  risen  from  75  cents  to  84  cents 
per  lb.  Consignments  of  a  really  pure  oil,  grown  at  the 
Peradeniya  Experiment  Station,  have  been  sent  home,  and 
have  aroused  considerable  interest  among  manufacturers. 
The  cultivation  of  lemon  grass  for  oil  has  been  proceeded 
with  at  the  Peradeniya  Experiment  Station  with  fairly 
favourable  results,  and  as  the  price  of  this  oil  is  rising,  its 
cultivation  may  prove  profitable. 

Attar   of  roses ;  Export  of from  Bulgaria.     Bd.  of 

Trade  J.,  Sept.  20,  1906.     [T.R.] 

According  to  the  "Revue  Commerciale  du  Levant" 
the  export  of  attar  of  roses  from  Bulgaria  in  1905  amounted 
to  5316  kilos.,  valued  at  3,712,000  frs.,  as  compared 
with  an  average  of  4150  kilos.,  valued  at  2,750,000  frs., 
during  the  preceding  seven  years.  The  principal  pur- 
chasers of  attar  of  roses  in  1905  were :  United  States, 
30-8  per  cent.  ;  France,  28-8  per  cent.  ;  United 
Kingdom,  16-8  per  cent.  ;  Germany,  13-4  per  cent.  ; 
Russia,  4-5  per  cent.  ;  and  Turkey,  4-3  per  cent.  The 
United  States  bought  only  12  kilos,  in  1897. 

English  Patent. 

Carbamic  acid  esters  of  the  pyrogallol-l .%-dialkyl  ethers. 
O.  Imray,  London.  From  the  Basle  Chemical  Works, 
Switzerland.     Eng.  Pat.  17,167,  July  30,  1906. 

The  carbamic  acid  esters  of  the  pyrogallol-l -3-dialkyl 
ethers  are  prepared  either  (1)  by  treating  the  ethers  with 
carbamic  chloride,  ClCONH2,  in  ethereal  solution,  or  (2)  by 
causing  phosgene  to  react  with  a  salt  of  a  pyrogallol- 
dialkyl  ether,  and  subsequently  converting  the  chloro- 
formic  acid  ester  of  the  pyrogallol  ether  into  the  carbamic 
acid  ester  by  the  action  of  ammonia. — J.  F.  B. 

United  States  Patents. 

Salicylic  acid  menthol  ether  ;    Process  for  producing 

B.  Bibus  and  R.  Scheuble,  Vienna.     U.S.  Pat.  830,043, 
Sept.  4,  1906. 

See  Eng.  Pat.  8544  of  1905 ;  this  J.,  1906,  233.— T.  F.  B. 

Ketone;     Aromatic ,  and   process   of    making    same. 

H.   S.   Blackmore,  Mount  Vernon.     U.S.  Pat.   830,044, 
Sept.  4,  1906. 

Aromatic  ketones  are  obtained  by  oxidising  aromatic 
hydrocarbons  by  means  of  anhydrides  of  "  carbon  oxy- 
acids."  A  keto  derivative  of  tetrahydromethylpropyl- 
benzene  is  produced  by  heating  a  mixture  of  dipentene  and 
carbon  dioxide  to  a  temperature  below  the  decomposition 
point  of  the  product ;  the  resulting  ketone  is  a  colourless, 
semi-transparent  substance,  readily  soluble  in  alcohol, 
and  having  a  melting  point  of  210°  C. ;  in  its  molten  state 
it  readily  dissolves  pyroxylin. — T.  F.  B. 

Aldehydes ;    Manufacture  of  certain .     G.    Darzens, 

Paris.     U.S.  Pat.  830,213,  Sept.  4,  1906.   ,j 
See  Fr.  Pat.  360,513  of  1905  ;  this  J.,  1906,  496.— T.  F.  B. 

French  Patents. 

Camphor ;    Synthetic   process   for    preparing from 

lerpenes.     O.  L.  A.  Dubosc.     Fr.  Pat.  361,333,  April  6, 
1905. 

Oil  of  turpentine  or  other  source  of  terpene  is  dehydrated 
by  treatment  with  calcium  carbide,  and  the  crude  terpene 


saturated  with  hydrochloric  acid  gas  at  a  temperature 
of  30°  C.  The  hydrochloride  is  then  heated  with  a  metal 
and  an  oxidising  agent  to  180°  C,  when  it  is  stated  that 
camphene  is  formed  quantitatively ;  suitable  mixtures 
are  molecular  proportions  of  zinc  and  barium  peroxide, 
or  sodium  metal  and  barium  peroxide  ;  it  is  also  stated 
that,  if  manganese  peroxide  is  used,  no  metal  is  required. 
The  camphene  thus  produced  is  treated  with  an  oxidising 
agent  (chromic  acid,  &c),  at  180°  C,  when  it  is  said  to  be 
converted  into  an  ozonide.  C10H16O3,  which  loses  oxygen 
on  treatment  with  water,  and  is  converted  into  a  lactone, 
eamphenolide ;  this  is  transformed  into  camphor  by  heating 
in  presence  of  water. — T.  F.  B. 

Lecithin  ;  Process  for  the  manufacture  of  a  product  contain- 
ing lecithin  and  suitable  for  the  extraction  of  free . 

E.  Ziegler.     Fr.  Pat.  364,896,  April  4,  1906. 

The  germs  of  wheat  are  dried,  and  extracted  with  a  suitable 
solvent  to  remove  oil.  They  are  then  extracted  with  alcohol. 
The  alcohol  on  evaporation  leaves  behind  a  residue 
composed  chiefly  of  lecithin,  albumin,  and  sugar.  If 
this  residue  be  taken  up  with  60 — 80  per  cent,  alcohol, 
the  lecithin  can  be  precipitated  by  the  addition  of  mineral 
salts,  and  purified  by  known  methods. — F.  Shdn. 

Tartaric  acid  and  tartrates  from  grape  residues  and  the 
like ;  Extraction  of  ——.  P.  P.  Carles.  Fr.  Pat. 
365,034,  April  9,  1906. 

Products  such  as  marcs,  tartars,  vinasses,  &c,  are  treated 
with  dilute  sulphuric  acid,  so  as  to  obtain  a  solution  of 
tartaric  acid.  If  this  solution  be  saturated  with  potassium 
carbonate,  potassium  bitartrate  is  precipitated  in  a 
crystalline  form. — F.  Shdn. 

Monoalkylanilines ;  Production  of  acidyl  derivatives  of 
tri-  and  polyhaloge noted [for  use  in  making  cellu- 
loid]. Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat. 
365.297,  April  14,  1906.  Under  Int.  Conv.,  July  22, 
1905. 

See  Eng.  Pat.  8077  of  1906  ;   this  J.,  1906,  608.— T.  F.  B, 
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English  Patent. 

Printing  from  a  surface  in  relief  ;   Method  of .     A.  G. 

Bloxam,   London.     From  Neue  Photographische  Ges., 
A.-G.,  Steglitz,  Germany.     Eng.  Pat.  996,  Jan.  13,  1906. 

The  process  consists,  in  general,  in  applying  a  suitable, 
printing  medium  to  a  surface  in  relief,  of  which  the  parts 
in  relief  and  those  not  in  relief  have  a  different  effect  on 
the  medium,  and  then  imprinting  the  medium  on  a  suitable 
surface.  The  relief  surface  may,  for  instance,  be  composed 
of  gelatin  on  a  glass  support ;  if  this  is  flooded  with  an 
ethereal  solution  of  hydrogen  peroxide,  the  gelatin  will 
absorb  the  peroxide  in  proportion  to  its  mass,  so  that, 
when  the  peroxide  has  evaporated  from  the  glass,  the 
picture  can  be  printed  on  a  surface  of  gelatin  paper  or  a 
similar  surface,  and  developed  in  the  known  manner. 
Or  again,  the  support  may  be  prepared  by  treating  gelatin- 
coated  paper  with  potassium  permanganate  solution 
(manganese  dioxide  being  thus  formed),  and  the  relief 
may  consist  of  bichromated  gelatin,  in  which  ease  the 
hydrogen  peroxide  would  bo  unaffected  by  the  portions 
of  the  picture  in  relief,  but  would  be  decomposed  by  the 
catalytic  action  of  the  support. — T.  F.  B. 

United  States  Patent. 

Colour  photography.     W.   C.   South,   Berwyn,   Pa.     U.S. 
Pat.  827,188,  July  31,   1906. 

A  suitable  paper  is  coated  with  an  emulsion  of 
an  animal  glue  (e.g.,  fish  glue)  containing  a  red  dyestutf, 
for  which  alizarin  is  recommended.  It  is  slightly  hardened 
by  means  of  alum  solution,  and  sensitised  by  treatment 
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with  an  alkali  bichromate  solution.     An  image  is  printed 

on  this  paper  from  a  negative  taken  through  a  suitable 

ii,    ami    this    imago    is    coated    with    a     transparent 

i  sensitive  coating,  which  receives  a  blue  image  of  the  same 

object.     T.  F.  B. 

Mil    Patknts. 

itype  pictures  :    Proei  ts  "f  prmlucing ,  on  prepared 

ind  stable,   positivi    papers,   plates,  and  films 

•■.     S'euo  PhotographischG  Ges.,  A.-G.     Fr.  l'at. 

384.621,  March  27,  1906.     Under  Int.  Conv.,  March  31, 

I'm, 

Papers  or  films  for  receiving  impressions  from  negatives 
which  have  been  treated  with  hydrogen  peroxide  are 
prepared  by  means  of  substances  which  react  with 
hydrogen  peroxide,  forming  coloured  products,  either 
or  by  the  aid  cf  some  simple  solution  (e.g  .  ammonia). 
For  example,  papers  developed  merely  by  treatment 
with  a  dilute  solution  of  ammonia  may  he  prepared  by 
impregnating  paper  coated  with  gelatin,  with  a  5  per  cent, 
solution  of  a  manganous  salt.  1'apers  which  require  no 
sequent  development  may  he  produced  by  impreg- 
nating gelatin-coated  paper  with  cobalt  salts,  ,.;;..  with  a 
lo  per  cent,  solution  of  the  acetate.  This  process  can  also 
lie  applied  to  the  catalytic  preparation  of  prints  similar 
to  "  carbon  "  prints,  by  incorporating  a  suitable  pigment 
with  the  gelatin  coating  of  the  paper. — T.  F.  B. 

Photographs  in  colour  ;    Process  for  preparing  ,  by 

superimposing  the  various  coloured  monochrmio  images, 
produced  on  detachable  layers  of  silver  emulsion.  Chem. 
Fabr.  auf  action,  vorm.  E.  Schcring.  Fr.  l'at.  365,314, 
April  14,  1906. 

Emu  of  the  monochrome  positives,  except  that  which  is 
first  applied  to  the  permanent  support,  is  printed  on  a 
layer  of  silver  emulsion,  detachably  mounted  on  a  thin 
sheet  of  mica,  celluloid,  &c,  which  renders  superposition 
in  register  easv.  owing  to  the  transparency  of  the  temporary 
support.— T.  F.  B. 

XXIL— EXPLOSIVES,   MATCHES,    &c 

{Continued  from  page  911.) 

Phosphorus  in  presence  of  large  quantities  of  phosphorus 
sesquisulphide  ;  Detection  of  small  quantities  of  white 
.     L.  Aronstcin.     XXIII.,  page  955 

English  Patents. 

Powders:    Smokeless .     A.  T.  Cocking  and  Kvnoch, 

Ltd..  Birmingham.  Eng.  Pat.  21,779.  Oct  26,  1905. 
The  invention  consists  in  the  production  of  a  "  bulk  " 
powder  by  forming  the  nitrocellulose  into  grains,  and 
causing  the  grains  to  revolve  over  each  other,  at  the  same 
time  thoroughly  wetting  them  with  a  liquid  which  will  act 
as  a  solvent  for  a  portion  only  of  the  nitrocellulose.  About 
190  lb.  of  a  mixture  of  benzene  and  alcohol  are  added  to 
100  lb.  of  dry  nitrocellulose  grains,  and  the  digesting  of 
the  revolving  grains  is  continued  for  a  length  of  time 
depending  on  the  degree  of  density  required.  The  grains 
are  then  poured  into  250  lb.  of  water  at  a  temperature 
of  about  So  C.  and  the  mass  quickly  agitated  to  replace 
the  solvent  and  stop  gelatinisation.  An  increase  in  the 
temperature  of  the  water  produces  a  decrease  in  the 
density  of  the  grain. — G.  W.  McD. 

Explosives.      G.     Reschke.     Hamburg.    Germany.       Eng. 
Pat.  25.781,  Dee.  11.  1905. 

See  Fr.  Pat.  3*50.349  of  1905  ;  this  J.,  1906.  49$.—  T.  F.  B. 

Explosives  ;    Manufacture  of  safety .     B.  G.  Reschke, 

Hamburg.     Eng.  Pat.  12.716.  May  31,  1906. 

The  invention  consists  in  the  addition  of  fennel,  with  or 
without  wood  pulp,  to  explosives  of  the  ammonium  mtrate 
class.  The  following  are  examples : — (a).  Ammonium  nitrate 
i  per  cent.),  potassium  nitrate  (10),  fennel  (14-4  . 
dinitrobenzene  (1),  and  copper  oxalate  (5  per  cent.!. 
(6),  Ammonium  nitrate  (94-3  per  cent),  fennel  (3),  and 
wood  pulp  (2-7  per  cent.).— G.  W.  McD. 


I' .sited  States   Patent. 

Glycerin  nitrates ;   Manufacture  of .     A.  Ilikolajozak, 

k  istrop,  Germ  mj      U.S.  P« 

Ske  Fr.  Pat.  349,078  of  19(14  ;    tins  J.,  1900,686       I   I    B 

French  Patents. 
Explosive.     R.  Impcriali.     Fr.  Pat.  864,948,  Feb.  22,  I 
See  Eng.  Pat.  14,646  of  1905 ;  this  J.,  1905,  1084.— T.F.B. 

Sitroglycerin    explosives  of  low  freezing    point  ;     Method 

of  manufacture  of .     C.  Classen.      Fr.  l'at.  3m, 80S, 

March   31,    1906. 

tJl.ve-ERoL  is   converted    by   heating  at   ordinary    pioaWM 

into  diidycerol.  This  body  is  then  nitrated  and  used 
as  an   explosive  either  alone  or  admixed    with    trinitro- 

glycerol.  It  is  said  that  the  presence  of  •_•:,  per  oent,  of  tin- 
bodj  reduces  the  freezing  point  of  nitroglycerin  explosives 
to  -  18°  C— G.  W.  McD. 

Powder;      Manufacture    of    a    smokeless    cannon    . 

G.  Robreeht.  Fr.  Pat.  3(i4,973,  April  6,  1906. 
Vegetable  fibre  is  immersed  for  a  period  of  twelve  hours 
in  a  mixture  of  three  volumes  of  sulphuric  acid  and  one 
volume  of  nitric  acid,  at  a  temperature  of  2.r  C.  It  is  then 
removed,  and  allowed  to  stand  for  a  further  period  of 
two  hours.  The  nitrocellulose  is  then,  after  washing  in 
water,  dissolved  in  acetone  or  sulphuric  acid,  re-precipi- 
tated by  the  addition  of  water,  and  formed  into  powder 
in  the  ordinary  manner. — G.  W.  Mi  D. 

Sitroeellulose  ;   Apparatus  and  method  for  the  manufacture 

of .     J.  M.  and  W.  T.  Thomson,  England.     Fr.  Pat. 

364,981.  April  6.  1906. 

The  apparatus  consists  of  two  vessels  placed  side  by  side. 
furnished  with  false  bottoms,  and  joined  together  at  their 
lowest  points  by  a  pipe  provided  with  a  stop-cock.  Each. 
vessel  has  also  a  tap  for  the  purpose  of  emptying.  They 
are  used  alternately  for  the  nitrating  process  as  follows  : 
One  of  the  vessels  is  partly  tilled  with  nitrating  acid,  and 
the  cellulose  immersed  in  the  usual  manner.  A  thin  layer 
of  dilute  sulphuric  acid  is  run  over  the  surface  of  the 
nitrating  acid  to  prevent  fuming.  When  nitration  is 
complete,  water  is  slowly  and  carefully  run  into  the 
nitrating  vessel,  so  as  to  flow  over  the  surface  without 
mixing.  The  stop-cock  between  the  two  vessels  is  then 
opened  sufficiently  to  allow  the  nitrating  acid  to  pass  into 
the  empty  vessel  at  the  same  rate  as  the  water  flows  into 
the  other.  The  whole  of  the  acid  contained  iu  the  vessel 
first  used  is  thus  displaced  by  water  into  the  adjoining  one* 
where  it  is  revivified  and  used  for  a  further  process  of 
nitration,  after  which  it  is  returned  by  water  displacement 
to  the  vessel  first  used,  which  has  then  been  emptied  of 
its  charge  of  nitrocellulose.  (See  also  Eng.  Pat.  8278  of 
1903  ;   this  J.,  1904,  560.)— G.  W.  McD. 

Explosives  in  mints  ;    Process  for  destroying  the  noxious 

gases    resulting    from    the    use    of .     H.    Walker. 

Fr.    Pat.    364,999,    April   6,    1906.     Under  Int.    Conv , 
Nov.  21.  1905. 

See  Eng.  Pat.  24.002  of  1905  ;   this  J.,  1906,  609.— T.F.B. 


XXIIL— ANALYTICAL  CHEMISTRY. 

[Continued  from  page  913.) 

APPARATUS,  d-c. 

English  Patents. 

Gas  calorimeter.     J.    W.    B.    Stoke-.   Shettleton,   Lanark.. 
X.B..    and    D.  Stewart   and  Co.   (1902),    Ltd.,  Glasgow. 
Eng.  Pat.  21,872,  Oct.  27.  1905. 

The  instrument    consists  of  a  cylindrical  cast-iron  n 
which  may  be  tilled  to  any  desired  depth  with  mercury  by 
raising  or  lowering    a    mercury  reservoir  communicating 
with  the  vessel  by  means  of  flexible  tubing,  the  level  being. 
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shown  on  a  gauge  glass  which  may  be  closed  by  cocks. 
Two  stop-cocks  at  the  top  of  the  vessel  serve  for  supplying 
gas  and  air  respectively,  and  a  third  one  communicates 
with  a  pressure  gauge.  At  the  upper  end  of  the  vessel 
there  is  provided  a  device  for  electrically  igniting  the 
charges,  which  may  consist  of  a  sparking  plug  of  the  kind 
usually  fitted  to  small  internal  combustion  motors,  and 
may  be  operated  by  a  high  tension  coil.  A  water  jacket 
may  be  provided  in  order  to  maintain  the  vessel  at  a  given 
temperature.  In  operation,  the  vessel  is  filled  with 
mercury,  the  gas  cock  which  is  connected  with  the  source 
of  gas  is  opened,  and  a  certain  volume  of  gas  drawn  in  by 
lowering  the  mercury  reservoir ;  the  gas  cock  is  then 
closed,  the  air  cook  opened,  and  the  requisite  quantity 
of  air  drawn  in.  The  air  cock  is  then  closed,  the  stop- 
cock controlling  ingress  to  the  pressure  gauge  is  opened, 
and  if  any  initial  pressure  of  the  explosive  mixture  be 
desired,  the  mercury  reservoir  is  raised  to  a  corresponding 
height.  Subsequently  the  cocks  on  pressure  gauge  and 
level  gauge  are  closed,  and  the  charge  is  electrically  fired. 
From  the  pressure  then  recorded  with  the  proportions, 
volume,  temperature,  and  initial  pressure  as  factors 
(which  may  be  made  constants),  the  calorific  value  of  the 
gas  can  be  easily  calculated. — R.  L. 

Fire  damp  (methane)  or  other  light  gas  or  gases  in  mines  or 
other  places  ;    Apparatus  for  detecting  the  presence  and 

volume  oj .     J.  McCutcheon,  Edinburgh.     Eng.  Pat. 

24,900,  Dec.  1,  1905. 

The  apparatus  comprises  a  U  -shaped  tube,  the  right 
limb  of  which  is  connected  at  the  bottom  with  a  third 
vertical  tube,  the  connecting  tube  being  provided  with 
a  stop-cock.  The  latter  tube  has  an  enlargement  above 
the  level  of  the  U-t ube.  and,  above  this,  is  connected  to  an 
india-rubber  ball  provided  with  a  tap  or  valve.  In  the 
left  limb  of  the  U-tube  is  a  float  connected  above  with  a 
rod  of  aluminium,  the  rod  terminating  in  a  metal  disc 
.  coated  with  platinum  foil.  This  disc  is  directly  opposite 
the  spring  terminal  of  a  wire  which  is  connected  to  one 
pole  of  an  electric  battery,  and  also  to  a  scale  on  which 
the  percentage  of  fire  damp  is  indicated ;  the  rod  of  the 
float  carries  a  small  platinum  wire  dipping  into  a  cup  of 
mercury  connected  with  the  other  pole  of  the  battery. 
An  electric  bell  or  other  alarm  signal  is  included  in  the 
electric  circuit.  A  mobile  liquid,  preferably  "  azine " 
(paraffin  or  other  mineral  oil  treated  with  a  vegetable 
colouring  matter),  is  introduced  into  the  U-tube  and 
the  other  vertical  tube,  then  the  stop-cock  between  the 
latter  and  the  (J -tube  is  closed,  and  the  india-rubber 
ball  is  compressed  to  expel  air  through  the  valve  provided, 
which  valve  is  then  closed.  On  now  opening  the  tap 
between  the  L)-tube  and  the  other  tube,  the  liquid  in 
the  U-tube  is  drawn  partly  into  the  latter  by  the  vacuum 
in  the  india-rubber  ball,  the  float  in  the  U-tube  descends, 
and  the  electric  circuit  is  broken.  The  right  limb  of  the 
U-tube  carries  at  the  top  a  vessel  of  unglazed  earthenware, 
provided  with  a  tap.  If  fire  damp  or  other  light  gas 
be  present,  then,  owing  to  endosmose  action,  the  liquid 
in  the  U-tube  is  forced  down  in  the  right  limb,  and  up 
in  the  left  limb,  the  float  rises,  the  electrical  circuit  is 
closed,  and  the  bell  rings. — A.  S. 

Gas   analysis  ;     Apparatus   for .      W.    H.     Sodeau. 

and     Bradv     and     Martin.    Ltd.,    Newcastle-on-Tvne. 
Eng.  Pat.  12,225.  May  25,  1906. 

The  apparatus  comprises  a  water-jacketed  measuring 
vessel,  an  absorption-pipette,  a  combustion-pipette,  and 
an  aspirator,  with  the  requisite  connections.  A  three-way 
cock  with  the  handle  distinctly  marked  at  one  end  so  as 
to  indicate  which  way  communication  has  been  made  is 
specially  claimed.  The  gas  to  be  examined  is  measured, 
the  carbon  dioxide  absorbed  in  the  absorption-pipette,  the 
residue  measured,  then  transferred  to  the  combustion- 
pipette,  wherein  any  carbon  monoxide  and  hydrogen 
present  are  burnt  by  means  of  an  electric  current  passed 
through  a  platinum  spiral.  The  residue  is  again  measured 
in  order  to  ascertain  the  contraction  due  to  combustion, 
and  the  carbon  dioxide  formed  is  estimated  by  absorption. 
Claim  is  also  made  for  the  application  of  the  apparatus,  in 


conjunction  with  suitable  pyrometric  or  thermometric 
appliances,  for  the  purpose  of  determining  the  efficiency 
of  a  boiler  or  furnace. — A.  S. 

United  States  Patent. 

Gaseous  mixtures  ;    Testing .     F.  Haber,  Karlsruhe, 

Assignor    to    Carl    Zeiss,    Jena,    Germanv.     U.S.    Pat. 
830,2-25,  Sept.  4,  1906. 

See  Fr.  Pat.  356.388  of  1905  ;  this  J.,  1905,  326.— T.  F.  B. 

INORGA  XIC—Q  UA  LIT  A  Tl  VE. 

Nitric    acid ;     Tico    new    colour    reactions    oj .     C. 

Reiehard.     Chem.-Zeit.,  1906,  30,  790—791. 

A  small  volume  of  the  solution  containing  a  nitrate  is 
evaporated  to  dryness,  and  a  small  quantity  of  arbutin 
and  a  drop  of  concentrated  sulphuric  acid  added,  when 
an  intense  yellow  coloration  is  produced. 

A  more  delicate  reaction  consists  in  moistening  a  small 
quantity  of  berberine  hydrochloride  with  the  solution 
containing  nitrate,  and  adding  one  drop  of  concentrated 
sulphuric  acid ;  a  deep  reddish-brown  coloration  is 
produced.  If  hydrochloric  acid  be  used  in  place  of 
sulphuric  acid,  the  coloration  appears  only  on  warming. 

— A.  S. 

IXORGAXIC— QUANTITATIVE. 

Iron   and   manganese  ;     Separation   of from     nickel 

and   cobalt   bu   treatment   of  their   sulphides    with    ililute 
acids.     W.  Funk.     Z.  anal.  Chem.,  1906,  45,  562—570. 

The  author  finds  that  treatment  of  their  sulphides  with 
dilute  acids  does  not  afford  a  quantitative  method  for 
the  separation  of  iron  from  nickel  and  cobalt,  even  when 
formic  acid  is  used  instead  of  hydrochloric  acid.  It 
may  be  used,  however,  to  separate  manganese  from  nickel 
and  cobalt.  For  this  purpose  the  sulphides  of  the  three 
metals  are  treated  in  the  cold  with  N/\  formic  acid  in 
such  excess  that  the  solution  finally  contains  from  0-5  to 
1-5  per  cent,  of  free  formic  acid.  After  saturating  the 
liquid  with  hydrogen  sulphide,  the  manganese  solution 
is  filtered  from  the  insoluble  sulphides  of  cobalt  and  nickel, 
which  are  washed  with  a  solution  of  hydrogen  sulphide. 
In  the  filtrate  all  the  sulphides  are  again  precipitated  and 
treated  as  above  in  order  to  recover  the  small  quantity 
of  nickel  and  cobalt  dissolved  by  the  formic  acid. — A.  G.  L. 

Cement  ;     Influence  of  the    sulphur  dioxide   contained  in 
illuminating  gas   on   the   determination    oj   the   loss  on 

ignition  of .     L.  von  Szathmary.     Z.  anal.  Chem., 

1900.  45.  600—604. 

The  author  determines  the  loss  on  ignition  of  cement  by 
heating  in  a  platinum  crucible  over  the  blow-pipe,  and 
finds  it  impossible  to  obtain  constant  results  in  this  way 
unless  the  products  of  combustion  of  the  gas  are  prevented 
from  entering  the  crucible  (by  means  of  an  asbestos  shield), 
as  the  cement  takes  up  sulphuric  anhydride  from  the 
gases.  Direct  experiments  have  shown  that  it  is  really 
sulphuric  anhydride,  and  not  carbon  dioxide,  which  is 
absorbed,  and  also  that,  of  the  constituents  of  the  cement, 
neither  alumina  nor  magnesia,  but  only  lime,  takes  any 
part  in  the  reaction. — A.  G.  L. 

Carbon    dioxide    and    carbon    [in    steel]  ;     Determination 

of .     J.   Macfarlane  and  A.   W.   Gregory.     Chem. 

News,  1906,  94,  133—134. 

For  the  determination  of  small  quantities  of  carbon  dioxide 
evolved  by  the  combustion  of  steel,  cvC,  the  authors  h.\\<- 
devised  the  combined  absorption  and  filtering  apparatu> 
shown  (see  figure).  The  base  of  the  funnel,  A,  is  plugged 
with  a  filtering  layer  of  glass-wool  covered  with  asbestos 
or  paper  pulp.  When  the  apparatus  has  been  freed  from 
carbon  dioxide,  a  measured  volume  of  standard  baryta 
solution  is  introduced  at  B.  and  is  caused  to  rise  into  the 
spiral,  C,  and  cup,  D,  by  the  passage  of  a  current  of  air. 
The  gases  of  combustion,  entering  at  B,  are  then  passed 
through,  and  the  carbon  dioxide  is  absorbed  in  the  vessel. 
|    A,  and  in  the  spiral,  C ;    the  liquid  in  the  cup,  D,  should 
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•  mam  clear.  Lastly,  tin-  stem  ol  the  funnel,  A,  i-  opened 
nil  tlir  apparatus  is  washed  with  boiling  water  until  free 
■,.ni  banum  hydroxide.  The  carbon  dioxide  oan  be 
ptnnined  either  directly  by  titration  of  the  barium 
■rttonate,  or  indirectly  by  precipitating  the  barium  a- 
tlpliiti' 

Larger  quantities  of  carbon  dioxide  can  be  absorbed 
■  ,h\  ammoniacal  solution  of  barium  chloride  contained 
i  ordinary  flasks.  The  barium  carbonate  i-  precipitated 
alv    on    boiling.     When    cold,    the    precipitate    ran    be 


filtered  and  washed  in  the  open  air.  without  fear  of  further 
precipitation  of  barium  carbonate  bv  the  carbon  dioxide 
of  the  air.— J.  F.  B. 

Phosphorus  in  presence  of  large  quantities  of  phosphorus 
sesquisulphide  ;    Detection  of  small  quantities  of  white 

.     L.  Aronstein.     Chem.  Weekblad,   1906,  3,  283— 

287.  Chem.  Centr.,  1906.  1,  1906. 
Bv  means  of  a  T-tube  dry  hydrogen  which  has  been 
previously  washed  with  potassium  permanganate  solution 
and  sulphuric  acid,  or  dry  carbon  dioxide  washed  with 
water  and  sulphuric  acid,  is  mixed  with  a  small  proportion 
of  air.  and  led  over  the  phosphorus  sesquisulphide.  If 
white  phosphorus  be  present,  phosphorescence  is  produced. 
The  phosphorescence  disappears  if  the  proportion  of  air 
l>e  increased,  and  reappears  if  the  supply  of  air  be  again 
diminished.  Pure  phosphorus  sesquisulphide.  under  these 
conditions,  produces  phosphorescence  only  at  temperatures 
above  S0;  C.  It  is  stated  that  0-2  per  cent,  of  white 
phosphorus  can  be  detected  in  this  manner,  provided  the 
absolute  weight  is  not  less  than  0-04  mgrm.  If  the 
material  under  examination  contain  oil  of  turpentine. 
alcohol,  or  other  volatile  substance,  phosphorescence 
appears  only  after  the  current  of  gas  has  been  passing  for 
several  minutes. — A.  S. 


Photphotue  in  pretend  "/  lnrtj>   quantities  >>f  phospkt 
itulphidt  .       Detection     ••]      nimill     quantit: 

.rltiit .       L.  Aronstein.       Cham.  Weekblad,   1006, 

3.  LM  409. 
Tiik  author  state-  that  tin-  lead  acetate  method  recom- 
mended by  \  mi  Kijk  (this  J.,  1006,  860)  is  nol  suitable 
for  the  detection  of  white  phosphorus  in  presence  of 
phosphorus  sesquisulphide.  Phosphorus  is  attacked  by 
boiling  lead  acetate  solution,  ■  black  precipitate  I  i 
produced  even  if  air  be  carefully  excluded.  Moreover, 
when  phosphorus  sesquisulphide  i-  boiled  with  • 
of  lead  acetate  solution,  phosphorescence  is  produced  if 
air  be  alloued  to  enter  the  condenser,  The  method,  also 
mmended  by  Van  Hijk.  in  which  the  residue  lefl  after 
extracting  with  carbon  bisulphide  is  rubbed  in  the  dark. 
was  only  capable  of  detecting  the  presence  of  1-4  per 
cent,  of  phosphorus  in  phosphorus  sesquisulphide  in  the 
author's  hands.  Reference  is  made  to  the  method 
previously  des   ribed  by  the  author  (see  preceding  abstract). 

—A    - 
ORGANIC— QUAI.1T  ATI  YE. 

-■il  acids  in   pr,  n  net    of  organic  acids  [in  wine  and 

vinegar];    New  method  for  tin    detection  of  free  . 

0.    Carletti.      Boll.   Chim.   Farm.,    1006,   45.    449—4.1. 
Chem.  Centr..    1906,  2,  825. 

The  Jorissen-Lindet  reaction  for  the  detection  of  furfura 
in  alcohol  is  based  on  the  formation  of  basic  colouring 
matters  from  furfural  and  aromatic  amines.  The  author 
Ends  that  if  aniline  be  used  as  the  amine,  the  reaction  takes 
place  only  in  presence  of  organic  acids,  but  not  with  aniline 
salts  of  mineral  acids,  or  after  addition  of  mineral  acid 
to  aniline  salts  of  organic  acids.  This  fact  may  be  utilised 
for  the  detection  of  small  quantities  of  free  mineral  acids 
in  wine  and  vinegar.  Two  solutions  are  employed  : 
(a)  5  grms.  of  pure  aniline  and  20  grms.  of  concentrated 
acetic  acid  diluted  to  100  c.c.  with  water;  (6)  1  grm. 
of  freshly-prepared  furfural  diluted  to  100  c.c.  with  06  per 
cent,  alcohol.  Fifty  c.c.  of  the  wine  (or  vinegar),  pre- 
viously decolorised  by  means  of  animal  charcoal,  are 
treated  with  25  c.c.  of  95  per  cent,  alcohol,  and  10  c.c.  of 
the  mixture  are  treated  with  rive  drops  of  solution,  (a), 
shaken,  and  mixed  with  five  drops  of  the  furfural  solution. 
If  free  mineral  acid  be  present  (even  to  the  extent  of  1  per 
lOOOl  in  the  wine,  the  liquid  retains  unaltered  its  faint 

freenish  tint,  but  if  mineral  acids  be  absent,  there  is  pro- 
need    almost    immediately    a    distinct    pink    coloration. 
which  attains  its  greatest  intensity  in  half  an  hour. — A.  S. 

V  Ihyl    alcohol;     Detection    of    -.     H.    Scudder    and 

R.  B.  Kiggs.  J.  Amer.  Chem.  Soc.,  1906,  28,  1202— 
1204. 
Lexch  and  Lythgoe  (this  J.,  1905.  943)  recommend,  as  a 
confirmatory  test  for  methyl  alcohol,  oxidation  through 
the  medium  of  a  hot  copper  spiral,  and  testing  for  formal- 
dehyde by  means  of  milk  and  hydrochloric  acid  containing 
ferric  chloride.  The  authors  show  that  a  great  number  of 
organic  compounds  vield.  by  this  treatment,  sufficient 
formaldehyde  to  give  the  reaction,  and  that  therefore  the 
■inot  be  depended  upon  to  detect  methvl  alcohol. 

'  —J.  T.  D. 

ORGANIC— QUANTITATIVE. 

Benzene  ;    Determination   of  carbon    bisulphide   and  total 

sulphur  in  commercial .     E.  S.  Johnson.     J.  Amer. 

Chem.  Soe.,  1906,  28,  1200—1220. 

Carbon  bisulphide. — To  75  c.c.  of  the  benzene  contained 
in  a  250  c.c.  stoppered  flask,  alcoholic  solution  of  potassium 
hydroxide  is  added  (about  1  c.c.  of  the  saturated  solution 
for  each  01  grm.  of  bisulphide  expected)  and  agitated 
for  15 — 20  minutes.  Water  is  added  to  dissolve  the 
xanthate  formed,  and  after  shaking,  the  mixture  is  trans- 
ferred to  a  separatine  funnel,  and  the  xanthate  drawn  off. 
The  extraction  with  potassium  hydroxide  is  repeated. 
usiu2  about  three-quarters  of  the  original  amount,  and, 
if  necessary,  none  through  a  third  time.  The  extracts  and 
washings  are  made  up  to  500  cc.  An  aliquot  portion  of 
the  solution  is  acidified  with  "  well-diluted  "  acetic  acid 
in  not  too  great  excess,  and  precipitated  cold  with  20  per 
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cent,  copper  sulphate  solution,  adding  the  solution  in 
slight  excess,  and  stirring  frequently  during  li  hours. 
The  precipitate  is  filtered  off,  washed,  dried,  and  ignited 
in  a  porcelain  crucible.  Numerous  experiments  with 
varying  amounts  of  carbon  bisulphide,  varying  excess 
of  copper  sulphate,  and  varying  intervals  of  time  between 
filtration  and  precipitation,  showed  that  the  ratio  of  cupric 
oxide  obtained,  to  carbon  bisulphide  present,  varied  from 
1-593  to  1-825;  for  general  practice  the  working  factor 
of  1-75  is  adopted  by  the  author. 

Total  sulphur. — The  principle  of  the  method  is  the 
combustion  of  the  benzene  (5  grins. )  in  a  stream  of  oxygen. 
The  apparatus  used  is  shown  in  the  figure. 


Oxvgen  d 


//  — 


Products  of  Combustion. 


Vapor  oer 


The  sample  is  contained  in  the  flask.  Pure  dry  oxygen 
is  passed  through  the  combustion  chamber  from  top  to 
bottom,  and  passes  out  through  two  wash-bottles  con- 
taining jointly  25  grms.  of  crystallised  sodium  carbonate 
dissolved  in  ilO  c.c.  of  water,  to  which  has  been  added 
more  than  enough  bromine  water  (say  10e.c.)tooxidiseany 
possible  amount  of  sulphurous  acid.  The  little  pilot 
flame,  T,  of  pure  hydrogen  is  lighted  and  adjusted  in 
position  ;  the  flask  is  filled  with  pure  hydrogen  from 
another  supply,  then  connected  to  the  A,-tube,  and 
the  stream  of  hydrogen  continued.  The  benzene  vapour 
and  hydrogen  ignite  at  P,  and  pure  dry  air  is  then  sent  by 
A  through  the  X-tube  till  the  flame  is  but  slightly  luminous. 
The  flame  is  kept  about  an  inch  in  length,  and  the  flask 
warmed,  if  necessary,  till  the  whole  of  the  benzene  is 
burnt.  This  should  "take  about  three  hours,  and  the  end 
of  the  operation  is  readily  seen  by  the  vanishing  of  the 
luminosity  of  the  flame.  The  stop-cock.  S,  is  then  closed, 
the  pilot-flame  extinguished,  the  oxygen  shut  off,  and  air 
sent  through,  first  by  A,  and  then  from  the  top,  till  all 
traces  of  the  products  of  combustion  have  been  washed 
through  the  absorbing  liquid.  The  sulphur  in  this  liquid 
is  then  determined  gravimetrically. — J.  T.  D. 

Tannin ;      Determination   of 

Boudet,     Bull.  Soc.  Chim., 
In  the  estimation  of  tannin  by  means  of  standard  iodine 
and  thiosulphate  (Jean's  method)  it  is  necessary  to  allow 


in  tanning   materials 
1906,  35,  760—762. 


two  hours  for  the  reaction  between  the  iodine  and  tannin 
before  titrating  the  excess  of  iodine.  One  grm.  of  iodine 
has  been  found  to  react  with  1-137  grms.  of  pure  dry  tannic 
acid.  Gallic  acid  behaves  similarly,  1  grm.  of  iodine 
reacting  with  0-467  grm.  of  this  substance.  Both  tannin 
and  gallic  acid  may  be  determined  in  the  same  material 
by  treating  the  extract  with  standard  iodine  solution 
before  and  after  getting  rid  of  the  tannin  with  hide-powder, 
the  difference  between  the  two  titration  results  being  calcu- 
lated as  tannin  and  the  second  as  gallic  acid.  The  end 
of  the  titration,  using  starch  indicator,  may  be  seen  quite 
easily  even  with  the  highly  coloured  tanning  liquor 
obtained  from  cutch. — F.  Sodn. 

Sugar  cane  and  bagasse  ;    Direct  determination  of  sugar 

in .     H.   Pellet,     Sixth  Int.   Congr.   Appl.   Cheni., 

Rome.  1906  ;   Z.  Ver.  deut.  Zuckerind.,  1906,  838—840. 

The  author  considers  that  the  method  of  alcoholic  digestion 
for  the  estimation  of  sugar  in  sugar  cane  and  bagasse 
should  be  abandoned,  and  that  the  aqueous  digestion 
method  should  be  used  instead.  He  also  considers  that 
the  single  digestion  of  20 — 30  grms.  of  the  ground  material 
with  300 — 500  c.c.  of  water  does  not  give  a  trustworthy 
result.  Owing  to  the  non-homogeneity  of  the  material. 
50  grms.  should  always  be  taken  for  analysis,  and  the 
sample  should  be  subjected  to  several  successive  extrac- 
tions with  boiling  water,  since  one  extraction  does  not 
suffice  to  remove  all  the  sugar  from  the  material.  The 
author  recommends  Zamaron's  apparatus  for  extraction. 
For  practical  purposes  a  modification  of  the  single  extrac- 
tion process  may  suffice  :  50  grms.  of  the  material  are 
extracted  with  boiling  water,  the  solution  is  decanted 
off,  and  the  residual  bagasse  expressed  in  an  ordinary 
screw-press,  the  expressed  juice  being  added  to  the 
decanted  solution.  The  author  also  recommends  the 
estimation  of  the  sugar  in  the  expressed  juice  alone  for 
the  purpose  of  getting  an  idea  of  the  amount  of  sugar 
lost  in  the  working  operations. — L.  E. 

Polarimetric     sugar    analysis ;      Clarification     with    dry 

basic    lead    acetate    in    .     W.    Home.     Sixth    Int. 

Congr.    Appl.    Chem.,    Rome,     1906 ;     Z.    Ver.    deut. 
Zuckerind.,  1906,  825—827. 

According  to  results  published  by  Watts  and  Tempany. 
the  ordinary  polarisation  method  in  the  case  of  Muscovado 
and  partly  refined  products  gave  results  which  on  the 
average  were  0-3  per  cent,  too  high,  the  error  being  due 
to  the  volume  occupied  by  the  lead  precipitate.  On  the 
contrary,  by  the  use  of  dry  basic  lead  acetate  (according 
to  Home's  clarification  method),  the  results  obtained 
were  only  0-04  per  cent,  too  high.  H.  and  L.  Pellet  have 
objected  to  the  latter  method  on  the  ground  that  the 
lead  precipitate  absorbs  sugar,  and  thereby  compensates 
the  error  introduced  in  the  ordinary  clarification  method. 
(See  this  J.,  1906,  823.)  The  author  has  examined  this 
statement,  and  concludes  that  the  lead  precipitate  does 
not  absorb  sugar.  52-096  grms.  of  dry  granulated  sugar 
were  dissolved,  and  the  solution  made  up  to  200  c.c.  Of 
this  solution  50  c.c.  were  made  up  to  100  c.c,  and  polarised, 
the  reading  being  49-725.  Another  50  c.c.  of  the  solution 
were  placed  in  a  100  c.c.  flask,  treated  with  10  c.c.  of  an 
optically  inactive  organic  solution  of  an  earlier  lead 
precipitate,  and  then  with  2  c.c.  of  basic  lead  acetate 
solution,  and  finally  made  up  to  volume  with  water.  The 
filtrate  polarised  49-80.  The  calculated  value  (allowing 
for  the  volume  of  the  lead  precipitate)  was  49-755.  Hence 
the  value  obtained  was  higher  than  the  calculated  one. 
instead  of  lower  as  it  should  have  been  if  the  precipitate 
had  absorbed  sugar.  In  a  second  experiment  four  times 
the  amount  of  organic  solution,  i.e.,  40  c.c.  was  used, 
together  with  8  c.c.  of  lead  solution.  The  original  solution 
polarised  49-783,  whilst  after  treatment  it  polarised  49-916, 
the  calculated  value  being  49-903,  thus  showing  that  no 
sugar  had  been  absorbed  by  the  precipitate.  In  another 
experiment  1  grm.  of  dry  powdered  lead  precipitate 
was  shaken  for  15  minutes  with  50  c.c.  of  a  normal  pure 
sugar  solution  ;  the  polarisation  reading  was  practically 
unaltered  by  this  treatment.  In  conclusion  the  author 
shows  that  the  very  slightly  high  results  obtained  by  his 
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method   of  clnrilicntion   with  dry    basic   lend  are- 

due  in  part  to  the  presence  of  insoluble  matter  in  the  raw 

ii       I..  )■'. 

■  -•  .      Pdarimctric    determination    of //.     F. 

Watts  and    II.   A.   Tempanv.     West.   [nd.    Bull.,    L906, 
7.  132— 140 

l\  continuation  of  previous  work  (sec  1 1  i i  —  .1  .   1905.  817) 
on   the   changes   of   t In'   specific    rotatory   power   of 
;  sugar  solutions  with  changes  of  temperature,  the  authors 
n  have    made     further    determinations    in    the    following 

manner:  A  standard  solution  of  pure  cane  sugar  was 
U  mole,  and  its  rotation  was  observed  at  two  extreme 
H  temperatures    (about     1 1 i     and    X!     ('.).    care    being    taken 

fj  that  the  temperature  of  the  instrument  and  of  the  whole 

I  room  in  which  the  observations  were  made  should  follow 

I  closely    the    same    variations    as    the    temperature    of   the 

olution.     Having     thus     determined     the     total 

difference  of  rotation  of  the  same  sugar  solution  at   two 

diffeient    temperatures,    the    following   corrections    were 

tracted    from    it:     (u)    the    expansion    of    the    sugar 

ition ;     (o)    the   variation   due    to    the   change   of   the 

lie   rotation   of  the   quartz   wedge   of   the   instrument 

between  the  same  limits  of  temperature  :  (c)  the  expansion 

,   of  the  polarimeter  tube.     The  residual  difference  between 

■   the  sum  of  these  corrections  and  the  total  variation  in  the 

rotation  of  the  sugar  solution  is  expressed  as  the  influi 

of  the   change   of   temperature   on    the   specific   rotatory 

!   power   of   the   sugar.     In   this   manner   of   working,    any 

errors  due  to  the  making  up  of  the  solution  and  to  the 

presence  of  impurities  are  eliminated.      From  their  results. 

which  agree  well  with  observations   made   by   Wiley  and 

by  Schonrock,  the  authors  deduce  the  following  rule: — 

"'  Polarise  at   the  temperature  at   which  the  solution  is 

prepared,  and  correct   for  temperature   by  the  formula  : 

polarisation  +  (0-00031    0  X.    where  /   is   the   difference 

between    the    temperature    of    observation    and    that    at 

which   the   instrument    was   standardised,   and   N   is   the 

Yentzkc  scale  reading." — J.  F.  B. 

Maplt   syrup  ami   maple  sugar  ;    Determination  of  "  lead 

number  "  in .     A.   L.  Winton  and  J.  L.  Kreider. 

J.  Amer.  Chem.  Soc,   1906.  28.   1204—1209. 

Instead  of  measuring  the  volume  of  the  precipitate 
produced  by  adding  basic  lead  acetate  to  maple  products 
Hortvet,  this  J..  1904,  1241),  the  authors  determine 
the  amount  of  lead  in  the  precipitate.  Twenty-five  grins, 
of  the  material  1 26-048  grms.  if  sugars  are  to  be  determined 
polariscopieally  in  the  same  portion)  are  weighed  into  a 
100  c.c.  flask.  25  c.e.  of  standard  solution  of  basic  lead 
acetate  added,  the  liquid  made  up  to  the  mark,  shaken. 
allowed  to  stand  for  an  hour,  and  filtered  through  a  dry 
filter.  Ten  c.c.  of  the  filtrate  are  taken,  diluted  to  50  c.c, 
and  precipitated  with  sulphuric  acid  and  100  e.c.  of  95  per 
cent,  alcohol.  The  precipitate  is  allowed  to  stand  over 
night,  filtered  in  a  l.ooch  crucible,  washed  with  95  per 
cent,  alcohol,  dried,  ignited  at  a  low  red  heat  for  three 
minutes,  and  weighed.  The  lead  in  this  precipitate. 
subtracted  from  the  amount  in  2-5  e.c.  of  the  standard 
solution  and  divided  by  2-5,  gives  the  '"  lead  number.' 
The  standard  lead  solution  is  made  by  boiling  for  half 
an  hour  430  grms.  of  lead  acetate  and  130  grms.  of  lith 
with  a  litre  of  water,  allowing  to  cool  and  settle,  decanting 
the  clear  liquid,  and  diluting  to  sp.  gr.   1-25. 

The  method  gave,  on   15  samples  of  authentic  maple 
syrup  (total  solids  64  to  68-5  per  cent.)  and  maple  sugar 

19-2  per  cent.)  of  various  qualities,  lead  nun. 
of  Mil  to   1-77  for  the  syrups,  and   1-83  to  -J4s  for  the 
sugars,  whilst  12  adulterated  svrups  on  the  market  gave 
lead  numbers  of  002  to  0-92.  Al.  T.  D. 

Colchicine ■_  :       Iktirminalion     of .     A.      Panchaud. 

Schweiz.   Woch.   Chem.   Pharm..    1906.  44.  563 

1-5  op.MS.  of  coarsely  powdered  seeds  are  macerated  for 
30  minutes  with  150  grms.  of  chloroform,  with  agitation. 
Six  c.c.  of  a  10  per  cent,  solution  of  ammonia  arc  then 
added,  with  further  thorough  agitation  for  another 
30  minutes.  100  grms.  of  the  chloroform  extract  are  then 
filtered  into  a   tared   Erlenmeyer  tlask,   aud  distilled  to 


perfect  dryness.     The  residue  is  taken  up  in   I  grin,  of 

dry  chloroform,  to  which  'J  grms,  of  dry  elh.r  are  added. 

followed  by  30  grms.  ,.f  dry  light  petroleum  spirit.  The 
precipitate  is  collected  on  ■  small  filter,  washed  with  Light 

{(etroleiini  spirit,  well  dram,. I.  ami  dissolved,  and  washed 
tack  into  the  empty  Bask  by  means  of  warm  chloroform, 
the  filter  being  thoroughly  extracted  wit!  olvent, 

The  chloroform  is  again  distilled  off,  and  the  dry  residue! 
dissolved  in  15  drops  of  chloroform,  is  again  precipitated, 
as  before,  with  the  same  quantity     I  ber  and  dry 

liL'ht  petroleum  spirit.  The  precipitated  colchicine 
collected  on  a  small  tared  filter.  Any  alkaloid  adhering 
to  the  flask  is  dissolved  in  five  drops  of  chloroform,  and 
precipitated  with  1  grm.  of  absolute  ether  and  in  grms. 
of  dry  light  petroleum  spirit,  and  transferred  to  the  rest 
on  thi-  tiller.  The  llask  and  filter  contents  are  theo  washed 
with  a  little  petroleum  spirit,  the  filter  is  drained,  dried 
until  constant  in  weight,  and  weighed.  The  weight 
obtained  +  0-0022  cnn.  ■  10  gives  the  percentage  of 
colchicine  in  the  seeds      J.  O.  B. 

Methyl  alcohol;    Detection  and  determination  of  [in 

rust    "I    ethyl    alcohol].     E.    Voisenet.     Bull.    Soc. 
Chim.,  1906.  35.  748  -760. 

This  is  an  application  of  a  colour  reaction  of  formaldehyde 
already  described  (this  J.,  1905,  1326)  to  the  detection 
and  estimation  of  small  quantities  of  methyl  alcohol, 
more  particularly  in  samples  of  ethyl  alcohol.  Such  a 
volume  of  the  alcohol  is  taken  as  corresponds  to  10  c.c. 
of  absolute  alcohol.  It  is  diluted  to  50  c.c,  and  5  grms. 
of  powdered  potassium  bichromate  and  30  c.c.  of  sulphuric 
acid  (one  to  five  by  weight)  are  added.  The  mixture  i^ 
shaken  until  the  bichromate  is  dissolved,  and  left  for  one 
hour  at  the  ordinary  tcmjiorature.  In  this  pro 
Diethyls!  is  produced  which  readily  decomposes  to  give 
formaldehyde.  The  mixture  is  then  distilled  very  alowly 
SO  as  to  obtain  about  30  c.c.  of  distillate  in  the  first  hour. 
This  contains  the  whole  of  the  acetaldehyde  produced, 
and  is  rejected.  The  next  20  c.c.  contains  all  the  methylal, 
and  is  used  for  the  colour  test.  To  4  c.c.  of  this  distillate 
are  added  1  c.c.  of  a  solution  of  albumin  and  15  c.c.  of 
hydrochloric  acid  containing  nitrous  acid.  The  albumin 
solution  is  prepared  by  vigorously  beating  the  white-  of  an 
egg  with  one-fifth  of  its  volume  of  distilled  water,  and 
Straining,  the  clear  liquid  thus  obtained  containing  about 
10  per  cent,  of  albumin.  The  nitrous  acid  solution 
is  made  by  adding  0-1  c.c.  of  a  3-6  per  cent,  solution  of 
potassium  nitrite  to  200  c.c  of  pure  concentrated  hydro- 
chloric acid.  After  shaking  to  dissolve  the  coagulated 
albumin,  the  tube  is  placed  in  a  water-bath  at  50  C. 
If  methvlal  is  present,  i.e.,  i?  the  alcohol  contained  wood 
spirit,  a  violet  coloration  results  immediately  or  in  a  few 
minutes,  the  maximum  colour  being  developed  in  15 
minutes.  A  blank  experiment  should  be  carried  out 
under  precisely  similar  conditions,  using  pure  alcohol, 
and  if  standard  tints  are  prepared  by  adding  known 
quantities  of  methyl  alcohol,  the  reaction  may  be  made- 
quantitative.  The  standards  remain  unaltered  for  a 
weeks.  One  part  of  methyl  alcohol  in  20.000  parts  of 
ethyl  alcohol  may  be  detected,  the  above  directions 
being  most  suitable  where  the  proportions  lie  between 
one  in  10  and  one  in  1000.  If  the  proportion  is  found 
to  be  greater  than  one  in50.it  is  advisable  to  dilute  the 
distillate  for  quantitative  purpos 

As  before  described  {loe.  eit.).  some  other  aldehydes 
and  aldehydic  phenols  give  a  similar  colour  by  the  above 
treatment!  but  whereas  that  with  formaldehyde  is  at  once 
discharged  by  such  reducing  agents  as  sulphuretted 
hydrogen  or  sulphur  dioxide,  a  large  excess  of  these 
reagents  and  heating  is  required  to  destroy  the  colour 
produced  by  other  aldehydes.  The  reaction  is  therefore 
characteristic  of  methvl  alcohol  and  formaldehyde. 

— F.  - 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Presentations  to  Sib  W.  Perkin  in  America.     Times 

Oct.  8.  l'JUO. 
Sib  William  Pekkix  was  the  guest  of  honour  at  Del- 
monico's  on  October  6,  at  a  dinner  given  by  4UO  American 
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XEW     BOOKS. 


[Oct.  15,  1906. 


chemists  and  manufacturers  of  chemical  products.  Prof. 
Chandler  presided,  and  many  well-known  Americans 
wore  among  the  guests.  Dr.  Nichols  presented  to  Sir 
William  Perkin  the  lir-t  east  of  a  gold  medal  to  be  known 
as  the  Perkin  medal  and  to  be  awarded  each  year  to  some 
American  chemist  who  has  distinguished  himself  in  the 
field  of  research.  Another  gift  to  Sir  \V  Perkin  was  a 
silver  service  as  a  personal  tribute  from  the  chemists  and 
manufacturers  who  were  present. 


New   Books. 

Report  of  the  International  Committee  on  Analyses 
to  the  0th  International  Congress  of  Applied 
Chemistry  at  Rome.  1906.  By  Prof.  Dr.  G.  Lcnge. 
Verlag  von  Ziircher  und  Furrer.  Zurich.  1906.  Price 
M.   10  or  12.50  frcs. 

8vo  volume,  containing  421  pages  of  subject  matter. 
devoted  to  the  following  subjects: — I.  By-Laws  of  the 
International  Sub-Committee  on  Analyses.  II.  Intro- 
duction and  Report  by  the  President  (G.  Lunge).  Reports 
of  the  II  Sub-Committees  upon  the  various  questions 
presented. 

Toxines  and  Antitoxines.  Bv  Carl  Oppenheimer. 
M.D..  Ph.D.  Translated  from"  the  German  by  C.  A. 
Mitchell.  B.A.  Chas.  Griffin  and  Co..  Ltd.."  Exeter 
Street.  Strand.  London.      1906.     Price  Ts.  6d.  net. 

8vo  volume,  containing  "245  pages  of  subject  matter. 
followed  by  alphabetical  indexes  of  authors  ind  subjects. 
The  text  is  subdivided  as  follows  : — General  Part. — 
I.  Introduction,  with  definition  of  a  "  Toxine."  &c.  II. 
Behaviour  of  Toxines  towards  Antitoxines.  III.  Endo- 
toxines  and  Bacterial  Proteins.  Special  Part. — I.  The 
true  Toxines.  II.  Endotoxines  and  other  Bacterial 
Poisons.  III.  The  Vegetable  Toxines  (Phytotoxines.) 
IV.   The  Animal  Toxines.     (Zootoxines.) 

The  Laboratory  Book  of  Mineral  Oil  Testing.  By 
Jas.  A.  Hicks.  With  introduction  by  Sir  Boverton 
Redwood.  Chas.  Griffin  and  Co..  Ltd..  Exeter  Street, 
Strand,    London.     1906.     Price    2s.    6d.    net. 

Small  8vo  volume,  containing  frontispiece  (Abel  Petro- 
leum Testing  Apparatus),  preface.  68  pages  of  subject 
matter,  with  31  illustrations.  Appendix,  with  thermo- 
metric  tables,  and  the  alphabetical  index.  The  text  is 
classified  as  follows :  I.  Specific  Gravity.  II.  Flashing 
Point.   III.  Viscosity.    IV.  Colour.   V.  Sundry  Apparatus. 

Practical  Methods  of  Inorganic  Chemistry.  Bv 
F.  Mollwo  Perkin.  Ph.D..  head  of  the  Chemistry 
Department.  Borough  Polytechnic  Institute,  London. 
Archibald  Constable  and  Co.,  Ltd.,  London.  1906. 
Price  2s.  6d.  net. 

Small  8vo  volume,  containing  152  pages  of  subject 
matter,  with  27  illustrations,  and  the  alphabetical  index. 


This  is  essentially  a  treatise  on  "Inorganic  Methods  ol 
Preparation  for  Students."  as  defined  by  the  author  him- 
self. The  text  is  subdivided  and  classified  as  follows  :  — 
I.  General  Methods  and  Preparations.  II.  Salts.  III. 
Halogens  and  Halogen  Compounds.  IV.  Metallic  Oxides. 
V.  Acids.  VI.  Preparations  of  Metals  and  Metalloids. 
VII.  Special  Preparations.  VIII.  Tables.  Melting  Points, 
and  Specific  Gravities,  Approximate  Temperatures,  &c< 
IX.   Preparation  of  some  Reagents. 


The  Extra  Pharmacopceia  of  Martin-dale  and  West- 
cott.  Revised  bv  W.  Harrison  Martlndale.  Ph.D., 
and  W.  Wynn  Westcott,  M.B.Lond.,  D.Ph.  Twelfth 
Edition.  H.  K.  Lewis,  136,  Gower  Street,  London, 
W.C.      1906.     Price  10s. 

Med.  24mo  volume,  containing  1075  pages  of  subject 
matter,  and  including  an  alphabetical  index  and  noso- 
logical table.  The  text  is  classified  as  follows: — I.  Xew 
Chemicals,  Drugs,  and  Modes  of  Treatment.  II.  Abbrevi- 
ations, Weights,  and  Measures.  &c.  III.  Materia  Medica, 
Official  and  Xon-official,  alphabetically  arranged,  also 
Secondary  List  of  Drugs.  IV.  Physiological  Standard- 
isation, Note.  V.  Antitoxins.  Vaccines,  Antitoxic  Serums. 
VI.  Animal  Organotherapy.  VII.  Mineral  Waters; 
Xature,  Chemical  Constituents,  Medicinal  Uses,  and  Season 
VIII.  British  Health  Resorts.  IX.  Analytical  Memor- 
anda. X.  Xeutralisation  Table.  XL  B.P.  and  Inter- 
national (1906)  Atomic  Weights.     XII.  Freezing  Mixtures. 

XIII.  Percentage    and    Grains    per    ounce    Equivalents. 

XIV.  Approximate  Melting  Points  of  some  Fats  and 
Waxes,  and  .Mixtures.  XV.  Thermometric  Equivalents. 
XVI.  Poisons  Schedule.  XVII.  Drop  Measure  based  on 
the  Table  in  Farmacopea  Espafiola.  XVIII.  General 
Index  and  Posological  Table.  XIX.  Therapeutic  Index 
of  Diseases  and  Symptoms. 


A  History  of  Chemistry.  By  F.  P.  Armitage,  MA. 
Longmans.  Green  and  Co.,  39,  Paternoster  Row,  London. 
Also  Xew  York  and  Bombay.      1906.     Price  6s. 

8vo  volume,  containing  254  pages  of  subject  matter,  and 
indexes  of  names.  The  text  is  classified  into  the  following 
sections:— I.  From  Earliest  Times  to  the  Downfall  of 
"  Iatro-C'hemistrv."  II.  From  Boyle  to  Lavoisier,  and 
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DR.   JAMES  T.   CON  ROY  IN   T1IK   CHAIR. 

IHK    GRADUAL     DETERIORATION'     OF     NITRO- 
CKLLDLOSE  ON  STORAGE. 

BT  OSWALD  SII.BERRAI).  PH.D..  AND  ROBERT  CROSBIE 
FARMER.  D.SC.  PH.D. 

Among  the  characteristics  which  distinguish  the  nitric 
ster  explosives  from  the  true  nitrocompounds,  one  of  the 
most  important,  from  a  practical  point  of  view,  is  the 
tendency  to  decompose  gradually  but  continuously,  even 
»t  ordinary  temperatures.  Although  numerous  quali- 
hservations  have  been  made  as  to  the  character- 
istics which  accompany  the  deterioration  of  nitrocellulose, 
very  few  quantitative  data  have  hitherto  been  published. 
Indications  of  the  gradual  deterioration  are  given  by 
\M  (Phil.  Trans..  lsiiT.  157.  181)  ;  Thomas  (Zeits.  angew. 
1898,  1027);  Spica  (Atti.  del  Reale  1st  Veneto, 
I  v.'.  58.  289),  and  others;  but  no  systematic  examination 
if  the  progress  of  the  decomposition  has  hitherto  been 
pakBshed.  In  the  present  work,  the  explosives  have  been 
Automatically  examined  and  analysed  at  intervals  during 
itorage.  The  influence  of  temperature  has  been  examined 
•  \  a  series  of  trials  in  which  the  powders  were  stored  at 
liiferent  temperatures  in  large  thermostats  ;  the  effect 
>f  moisture  has  also  received  full  consideration.  In  order 
:o  approximate  as  closely  as  possible  to  the  conditions  of 
in  powder  magazines,  large  quantities  of  the 
ixplosives  have  been  taken  (in  many  instances  several 
Kindred  kilogrammes).  From  the  results  of  the  trials,  the 
following  conclusions  have  been  drawn  : — 

(1)  Physical  alterations  on  storage. — In  general,  an 
uternal  examination  of  the  powder  gives  very  little 
nformation  as  to  the  degree  of  deterioration  which  it  has 
indergone  ;  it  is  only  when  the  decomposition  has  pro- 
eeded  to  an  extreme  pitch,  that  any  marked  alterations 
n  the  physical  properties  are  observable,  although,  in 
Kussia,  the  usual  stability  tests  are  supplemented  by  an 
■xternal  examination  of  the  powders  (course  of  Naval 
Artillery.  1901-02). 

The  most  marked  characteristics  of  deterioration  in 
litroeellulose  powders  are  the  following  : — 

;  (a)  Odour. — Nitric  peroxide  is  liberated  during  the 
leeomposition,  and  permeates  the  nitrocellulose ;  thus 
lighly  deteriorated  powders  smell  strongly  of  this  product. 
in  cases  where  ether-alcohol  has  been  used  as  the  gelatin- 
-ing  solvent,  an  odour  of  ethyl  nitrite  is  frequently  also 
ible. 

(6)  Action  on  packing  materials. — The  nitric  peroxide 
■nd  free  acids  formed  on  storage  also  attack  the  silk 
loth  wrappers  of  the  cartridges  very  considerably,  weaken- 
ing the  fibres  of  the  cloth  and  bleaching  any  colouring 
natter.  Similarly,  oiled  paper  is  considerably  attacked, 
»hilst  if  india-rubber  sheeting  be  used  as  a  packing  material, 
he  sulphur  present  becomes  oxidised  to  sulphuric  acid, 
vnd  thus  accelerates   the  decomposition. 

For  this  reason,  the  use  of  rubber  sheeting  should  be 
'voided.  The  shalloon  of  the  primers  attached  to  the 
vrtridges  was  gradually  bleached  and  ultimately  dis- 
integrated. 

[•]  Appearance. — This  differs  according  as  the  powder 
las  been  stored  in  a  dry  or  wet  atmosphere.  In  a  hot,  dry 
'tmosphere,  the  sticks  gradually  shrink  and  become 
jrittle,  and  the  outside  layer  is  frequently  porous  and 


pitted,   and   shows    i   striated    tpp  trance,     In 
extreme  deterioration,   the  oolo  and 

sometimes   1 roes   almost    black,     Where   th 

position  takes  place  in  i  moist  atmosphere,  the  bydrol; 

to  deliquescent  acid  prodw  ts,  Hence,  the  sur- 
face tends  to  heroine  sticky,  and  water  is  taken  up  with 
considerable  avidity.     If  the  decomposition  proceeds  far 

igh,  the  interior  of  the  ones  filled  with  a 

semi-orystalline  'ore.  consi  ting  chiefly  of  oxalic  acid. 
The  Burfaoe  of  the  nitrocellulose  loses  its  explosive  proper- 
ties to  some  extent,  and  in  extreme  cases  the  stieks  burn 
with  great  difficulty,  and  leave  an  inner  and  outer  annulus 
ol  onbuml  substance.  This  occurs  also,  to  some  extent, 
in  a  dry  atmosphere,  but  is  chiefly  noticeable  in  the  presence 
of  moisture.  The  black  powder  in  the  primers  of  the  cart- 
ridges gradually  disintegrates  with  production  of  a  line 
brown  powder,  which   partially  cakes  together. 

2.  Effect  of  storage  upon  chemical  analyst's. — A  review  of 
the  analytical  data  shows  that  the  deterioration  is  accom- 
panied by  the  following  alterations  :  — 

(a)  Loss  of  weight. — A  gradual  but  continuous  loss  of 
weight  occurs  on  storage  ;  this  lias  generally  been  assumed 
ti  be  mainly  clue  to  the  gradual  volatilisation  of  the  gelatin- 
ising solvents.  The  results  show,  however,  thai  the  ]ht- 
ccntage  of  volatile  matter  does  not  in  any  case  decrease 
materially,  and  thus  the  lo-s  of  weight  1 1 m - 1  be  due  to 
the  decomposition  of  the  nitric  esters.  This  is  fully  con- 
tinned  by  measurements  of  the  velocity  of  gas  evolution, 
to  bo  published  shortly  by  the  authors. 

(/))  Loss  of  nitrogen. — A  decrease  in  the  percentage  of 
nitrogen  always  occurs  on  long  storage.  This  indicates 
the  breaking  down  of  the  nitric  groups,  with  formation 
of  oxides  of  nitrogen,  which  partially  escape,  and  parti- 
ally act  catalytically  upon  the  remaining  nitrocellulose. 

(c)  "Soluble"  and  "insoluble"  nitrocellulose. — The 
percentage  of  matter  soluble  in  ether-alcohol  tends  to 
increase,  and  the  insoluble  nitrocellulose  to  decrease. 
This  has  erroneously  been  taken  as  implying  that  the 
insoluble  cellulose  nitrates  break  down  first,  leaving  the 
soluble  cellulose  nitrates  intact.  In  reality,  the  two 
decompose  simultaneously,  but  the  tendency  is  to  form 
compounds  which  are  soluble  in  ether-alcohol,  possibly 
nitric  esters  of  polyhydroxy  acids.  These  will  appear  in 
the  analytical  results  as  "  soluble  in  ether-alcohol."  The 
increase  in  the  percentage  of  soluble  nitrocellulose  on 
heating  has  been  confirmed  bv  Bergmann  and  Junk 
(Zeits.  angew.  Chein.,  1904,  1075). 

(d)  Substances  insoluble  in  acetone. — The  acetone  residue 
shows  a  slight  tendency  to  increase.  This  does  not 
indicate  a  reconversion  of  nitrocellulose  to  cellulose,  but 
is  to  be  traced  to  the  formation  of  insoluble  decomposition 
products.  The  increase  in  the  acetone  residue  when 
nitrocellulose  is  heated,  has  been  shown  bv  Sy  (J.  Amer. 
Chem.  Soc.,  1903,  25.  5i>8). 

(e)  Aqueous  extract. — This  forms  a  valuable  guide  to  the 
degree  of  deterioration  of  nitrocellulose.  The  majority 
of  the  decomposition  products  are  readilv  soluble  in  water 
(Silberrad  and  Farmer,  Chem.  Soc.  Trans".,  1906,  89,  1182). 
and  thus  the  water-soluble  matter  increases  on  storage. 
Attempts  to  estimate  the  extracted  products  volumetri- 
cally  proved  unsatisfactory.  Potassium  permanganate, 
chromic  acid,  cuprammonium  tartrate,  and  iodine  were 
reduced  by  the  solution,  but  gave  no  satisfactory  end  points. 
Titrations  with  baryta  water,  using  phenolphthalein  as 
indicator,  were  somewhat  more  satisfactory. 

The  residues  obtained  on  evaporating  the  aqueous 
extract  were,  for  the  most  part,  insoluble  in  acetone  and 
in  ether. 

(/)  Heat  lest.— As  is  well  known,  the  heat  test  falls  as 
the  decomposition  proceeds,  and.  in  extreme  cases,  the 
colouration  of  the  test  paper  appears  almost  at  once, 
even  in  the  cold.  This  is  due  rather  to  accumulated  acid 
products  than  to  any  decomposition  which  occurs  during 
the  test. 

3.  Acceleration  of  the  decomposition. — Since  the  oxides 
and  oxy-acids  of  nitrogen,  produced  by  the  decomposition,. 
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react  detrimentally  upon  the  remaining  nitrocellulose, 
the  deterioration  is  auto-eatalvtically  accelerated.  This 
is  best  illustrated  by  a  comparison  of  the  percentages 
of  nitrogen  found  at  intervals  during  storage.  The  follow- 
ing table  is  extracted  from  the  large  scale  trials  recorded 
in  Table  I. 

Decrease    in    percentage   of    nitrogen    in    nitrocellulose   on 
storage. 

Nitrocellulose   powder,   diam.  8-75  mm.,  stored  in   a  dry 
atmosphere. 


Temp, 
of 

Percentage  of  nitrogen  (calculated  on 
substance). 

dried 

magazine. 

unheated. 

41  mths. 

9  mths. 

10}  mths. 

12  mths. 

38°  C. 
54-4°  C. 

60°  C. 

12-32 
12-32 
12-32 

12-38 
12-17 
12-24 

12-13              12-10 

11-78 
11-81              10-32 

11-77 
10-66 

The  oven  trials  (Tables  VIII.  to  XXV.)  show  a  similar 
acceleration,  though  in  a  number  of  instances  the  total 
decomposition  is  too  slight  to  give  any  distinct  indication 
of  this.  The  following  list  shows  the  loss  of  nitrogen  during 
the  first  and  second  periods  of  three  months  respectively 
for  the  powders  which  underwent  sufficient  deterioration 
to  affect  the  analytical  results  to  a  marked  extent. 

Decrease  in  percentage  of  nitrogen  in  nitrocellulose. 


Propellant. 


Alteration  in  percentage  of  nitrogen. 


Trial  at  60°  C.  in 
a  dry  atmosphere. 


First 
3  mths. 


Nitrocellulose  powder 

No.   63 

„      62 

..     63 

nameless  powder — 

No.   72 

„     73   

Pyrocollodion — 

For  15-pdr 

„  6-in.  Q.F. 
„  4-in.  Q.F. 
,,     8-in.  gun  .. 


—  0-1 


-0-1 
-0-3 

-0-2 

-0-1 

-0-3 

0-0 


Second 
3  mths. 


-0-5 

-0-5 

-2-0 
-3-0 

-0-9 
-0-5 
-0-6 
-0-2 


Trial  at  49°  C.  in 
a  wet  atmosphere. 


First 
3  mths. 


Second 
3  mths. 


+  0-2 
0-0 


—  0-4 

—  1-9 


— 1-2 
—  0-1 


-3-9 
-0-1 


-3-9 
-4-0 
-3-9 
-1-7 


4.  Influence  of  moisture. — The  trials  have  shown  very 
•conclusively  that  the  humidity  of  the  atmosphere  largely 
determines  both  the  velocity  and  the  nature  of  the  decom- 
position. At  any  given  temperature,  the  velocity  of 
deterioration  is  much  greater  in  a  moist  atmosphere  than 
in  absence  of  water,  the  reason  being,  obviously,  that  the 
hydrolytie  decomposition  of  the  nitric  esters  requires  the 
presence  of  water. 

As  mentioned  above,  the  physical  characteristics  of  the 
powder  differ  very  strongly,  according  as  the  deteriora- 
tion has  taken  place  in  a  wet  or  a  dry  atmosphere.  The 
hydrolytie  form  of  decomposition  is  characterised  bv  the 
formation  of  deliquescent  hydroxy  acids,  which  render  the 
nitrocellulose  more  difficult  to  ignite,  and.  for  this  reason, 
hydrolysis  does  not  readily  lead  to  spontaneous  ignition! 
The  nitrous  acid  formed  causes  the  heat  test  to  fall  con- 
siderably when  a  slight  hydrolysis  occurs,  and  in  such  cases 
the  heat  test  may  cause  a  powder  to  be  condemned, 
whilst  it  is  still  in  a  perfectly  stable  condition.  Results 
of  firing  trials  are  given  in  the  practical  part,  to  show  that 
the  heat  test  may  fall  to  a  very  low  point,  whilst  the 
ballistics  are  still  unaffected.  Even  when  the  ballistics 
■commence  to  suffer,  there  is  little  or  no  liability  to  spon- 
taneous   ignition,    and    it    appears    that   in    a 'saturated 


atmosphere  a  powder  would  ultimately  lose  its  explosive 
properties,  without  ever  having  passed  through  a  danger- 
ously unstable  condition.  Nevertheless,  all  possible  steps 
should  be  taken  to  minimise  the  amount  of  hydrolysis 
which  occurs,  for  this  form  of  decomposition  is  so  rapid 
that  it  tends  greatly  to  reduce  the  serviceable  life  of  the 
powder. 

5.  Influence  of  temperature. — The  climatic  trials  at 
different  temperatures  show  that  the  decomposition  takes 
place  very  much  more  rapidly  when  the  temperature  is 
raised,  even  by  a  few  degrees.  Experiments  at  higher 
temperatures  indicate  that  the  velocity  is  approximately 
doubled  by  a  rise  of  temperature  of  5°  C.  This  points 
to  the  necessity  of  carrying  out  stability  tests  very  much 
more  frequently  in  a  hot  than  in  a  temperate  climate. 
Thus,  a  powder  stored  at  40°  C.  (104°  F.)  should  be  tested 
16  times  as  frequently  as  one  stored  at  20°  C.  (68°  F.), 
to  ensure  an  equal  degree  of  safety.  Powders  manufac- 
tured with  modern  precautions  may  be  regarded  as  almost 
indefinitely  stable  at  temperatures  below  15°  C. 


Experimental. 

Method  of  storage. — In  order  to  store  such  quantities 
of  nitrocellulose  powder  as  would  adequately  represent 
the  conditions  which  occur  in  a  magazine,  it  was  necessary 
to  provide  chambers  of  considerable  size,  whose  tem- 
perature could  be  maintained  for  long  periods  at  a  given 
point.  The  magazines  were  situated  in  an  isolated 
position,  and  were  surrounded  by  earth  mounds,  which 
screened  them  from  each  other  and  from  the  steam- 
generating  station.  Each  magazine  consisted  of  a  zinc- 
lined  inner  chamber,  surrounded  with  a  suitable  thickness 
of  non-conducting  material.  This  chamber  was  enclosed 
in  a  corrugated  iron  building,  large  enough  to  allow  of  a 
passage  round  the  inner  chamber.  The  inside  clear 
dimensions  of  the  inner  chamber  were  as  follows  :  Length, 
2-4  m.  ;  breadth,  1-4  m.  ;  height,  1-8  m.  One  of  these 
magazines,  which  was  required  to  hold  exceptionally 
large  quantities  of  powder,  was  2  m.  instead  of  1-4  m.  in 
breadth.  The  chambers  had  small  double  plate-glass 
windows  in  line  with  the  windows  through  the  outer 
building,  for  the  purpose  of  making  thermometric  obser- 
vations with  the  help  of  a  telescope.  The  refrigerating 
chamber  (temperature,  — 18°  C.)  was  of  the  same  internal 
dimensions  as  the  heating  chambers,  but  had  thicker 
non-conducting  walls  (12  in.  thick  of  flake  charcoal). 
The  heating  was  carried  out  by  means  of  steam,  circulating 
through  coils  of  pipe.  In  most  cases,  the  trials  were 
carried  out  in  a  dry  atmosphere,  but  in  some  of  the  trials. 
the  atmosphere  was  kept  saturated  with  moisture,  by 
placing  the  heating  coils  in  a  tank  of  water,  and  also  bj 
blowing  part  of  the  steam  direct  into  the  magazine. 


Regulation  of  temperature. — The  accurate  regulation 
of  the  temperature  in  chambers  of  such  a  size  as  thf 
above  presented  considerable  difficulties.  After  a  numbei 
of  modifications,  the  method  eventually  adopted  was  t< 
control  the  flow  of  steam  by  means  of  a  valve  and  electro 
magnet.  The  valve,  which  was  placed  on  a  by-pass 
was  normally  open  to  such  an  extent  as  to  admit  rathe 
more  steam  than  was  necessary  to  retain  the  temperatup 
at  the  required  point.  When  the  current  was  allowe< 
to  pass  through  the  electro-magnet,  the  lever  whicl 
actuated  the  valve  was  raised,  and  the  flow  of  steam  wa 
interrupted  in  the  by-pass,  and  only  that  passing  througl 
the  main  pipe  admitted  ;  this  was  adjusted  so  that  i 
was  not  quite  sufficient  to  maintain  the  desired  ten) 
perature  alone.  The  current  was  regulated  by  mean 
of  a  contact  thermometer  with  a  spiral  bulb  plaeei 
inside  the  climatic  magazine.  The  mercury  thread  o 
the  thermometer  did  not,  however,  form  a  part  of  th 
main  circuit  which  controlled  the  electro-magnet,  as  i 
was  considered  undesirable  to  allow  a  current  of  sue) 
strength  to  flow  through  a  fine  column  of  mercury.  Fo 
this  reason,  a  current  of  low  potential  was  passed  througl 
the  thermometer  and  this  was  made  to  actuate  a  HnaJ 
relay,  which,  in  its  turn,  completed  the  circuit  of  th 
stronger  current  which  passed  through  the  electro-magne! 
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In  tins  waj  the  pasaAge  of  tin-  steam  was  ,,t  once  inter- 
rupted when  tin'  temperature  rose  above  the  desired 
limit.  By  means  of  the  two  adjusting  screws  at  the  ends 
of  the  lever,  the  valve  could  be  regulated,  bo  that,  when 
o|H-M.  tin-  amount  of  steam  allowed  to  pass  was  not  greatly 
in  excess  of  the  required  quantity,  and,  when  closed,  tin- 
armature  did  not  come  in  absolute  contact  with  the 
electro-magnet. 

The  temperatures  were  recorded  at  intervals  of  half 
an  hour  throughout  the  trials,  and  varied  only  aliout 
+  1°  (.'.  from  the  moan  temperature, 

fluctuations  in  com  position  of  nitrocellulose. — Nitro- 
cellulose, being  a  colloidal  mixture  of  various  nitric 
-esters  of  cellulose,  is  liable  to  fluctuations  of  composition, 
and  these  are  not  wholly  removed  by  the  prolonged 
incorporation  of  the  gelatinised  mass.  Since  this  has 
an  important  bearing  upon  the  analytical  results  of 
climatic  trials,  experiments  were  lirst  carried  out  t<> 
Main  to  what  extent  the  different  sticks  varied  in 
■composition,  and  whether  differences  could  be  detect,,! 
in  different  parts  of  the  same  stick. 

A  tubular  nitrocellulose  of  diameter  8-7")  mm.  was 
chosen  for  these  experiments.  Sticks  differing  as  widely 
as  possible  in  appearance  were  chosen  for  analysis,  and 
duplicate  analyses  were  carried  out  with  samples  taken 
from  different  ends  of  the  same  stick  (under  the  headings 
<1)  and  (2)  in  the  following  table). 


Method  <>/  sampling.  A  bundle  of  the  powder,  sufficient 
to  perform  the  whole  of  the  necessary  analyses  throughout 
the  tnal,  was  made  bj  tying  together  a  numbt 

Fot  the  analysis   of   the   unhealed   powder,  the   bundle  was 

sawn  across,  near  the  end,  so  as  to  give  enough  powder 
for  the  complete  analysis,  .mil  tic-  remainder  was  replaced 
in  the  magazine,  together  with  the  hulk  of  the  powder. 

At  the  expiration  of  stated  |K-nods.  the  bundle  Wis 
removed   and  sawn  a  tore,  so  that    the  samples 

taken  before  and  after  storage  wen-  made  up  of  short 
equal  lengths  of  a  considerable  number  of  different  sticks, 
and  were  strictly  comparable  with  one  another. 


Analytical  Results. 

(.1)  I.nrijr  scale  txperiments. — The  analytical  data 
given  in  Tahlcs  I.  to  VII.  were  obtained  by  storing  large 
quantities  of  nitrocellulose  powders  in  climatic  magazines 
as  described  above.  The  results  have  all  been  recal- 
culated to  show  the  composition  of  the  ashless  powder, 
since,  as  is  well  known,  traces  of  metal  are  unavoidably 
introduced  into  the  powder  during  grinding. 

The  volatile  matter  was  estimated  after  grinding  and 
allowing  the  sample  to  reach  an  approximately  constant 
weight  under  atmospheric  conditions,  and  is  used  to 
correct     the     analytical     results.     The     nitrogen     deter- 


Variability  in  composition  of  gelatinised  nitrocellulose. 


Per  cent,  in  sample 

Calculated  on  dried  substance. 

Light 

stick.        Medium  stick. 

Dark  stick. 

Light  stick.        Medium  stick. 

Dark  stick. 

Volatile  matter    

(1) 
T-s-J 
89-00 
0-38 
2-82 

(2) 
7-72 
89-25 
0-38 
2-65 

(11      1      (21 
6-«4          S-20 
89-29        89-71 
0-22          0-29 
3-85   ,       3-80 

(1) 

12-80 

82-89 

0-56 

3-75 

(2) 

13-10 

82-38 

0-82 

3-70 

(l)     ;     (2) 

8-05          7-93 

91-58        91-68 

0-37          0-39 

(1) 

6-91 

92-86 

0-23 

(2) 

6-44 

93-25 

0-31 

(1)             (2) 
13-30        13-61 
86-12       85-55 

0-58   J       0-84 

100-00 

100-00 

100-00     100-00 

100-00     100-00 

100-00     100-00 

100-00 

lllil-llil 

100-00 

llKI-lllj 

11-98 

1-02 

12-05 
0-87 

11-92        11-86 
,0-60          0-72 

11-79 
0-73 

11-80 
0-78 

12-34        12-38 
1-nj         0-89 

12-40   i     12-43 

0-62          0-75 

1 

12-25 
0-76 

12-26 
0-81 

From  these  analytical  data  it  is  seen  that  although 
the  opposite  ends  of  each  stick  are  almost  identical  m 
composition,  the  different  sticks  show  considerable 
variations.  This  will  give  rise  to  fluctuations  in  the 
analytical  results,  unless  the  sampling  of  the  powder  is 
matically  carried  out.  The  following  procedure  was 
ritual] y  found  to  be  the  most  satisfactory,  and  appears 
to  exclude   practically   all   possibility  of  error. 


ruinations  were  carried  out  as  usual  by  Lunge's  method. 
The  volatile  matter  was  estimated  by  heating  to  80  I  . 
for  24  hours.  The  aqueous  extract  was  determined  by- 
treating  the  ground  powder  with  boiling  water,  in  a 
Soxhlet  extractor,  for  1  hour,  evaporating  the  aqueous 
solution,  and  drying  the  residue  to  constant  weight  at 
80°  C.  Each  figure  given  is  the  mean  of  two  closely 
agreeing  results. 


Tam.e   I. — Xitrocellidose,    gelatinised   with  ether-alcohol. 
Tubular  sticks  of  length.  77  cm.  ;    external  diameter,  8-75  mm.  ;    internal  diameter,  3-oo  mm. 


Loss  of 
weight 
Time  of  on 

storage,     storage. 

per  cent. 


Analytical  results. 


Soluble    Insoluble  |  Heat 

in  in        Insoluble  Aaueous 

ether-       ether-  in         Volatile.    Nitrogen,  extract,     (mins.) 

alcohol,    alcohol,    acetone.  at 

180°  F. 


Physical  properties. 


(i.)  Storage  at — 18°  C.  (0°  F.).     Quantity  stored :   313  kilos.        Mode  of  storage:    6-in.  cartridges  xerapped  in  silk 

cloth  and   packed   in   wooden  cases. 


Cnheated 
sfi  mths. 


Per  cent. — 

On  sample  .... 
Dried  substance 

On  sample 

Dried  substance 


n-42  3-82  11-85  0-20 

0-44  —  12-32  0-21 

3-55  11-80 

—  12-23 


20         Xo  perceptible  alteration 
—  in  physical  properties. 

21 
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Table   I. — (continued). 


Analytical  results. 


Time  of 
storage. 


Loss  of 

weight 

on 

storage. 

per  cent. 


Soluble  Insoluble  In9oluble 


ether- 
alcohol 


ether- 
alcohol. 


in        Volatile.  Nitrogen 
acetone. 


Aqueous 
extract. 


Heat 

test 

(rains. ) 

at 
ISO'  F. 


Physical  properties. 


(ii.)  Storag-    at  .">S    <  \   (100     F.)    in    a    dry   atmospliere.      Quantity  -stored-    720   kilos.      Mode  o]  storage. 
cartridges   irrapped   in   silk-  doth  and  packed   in    wooden  cases. 


6- in. 


TJnheated 

— 

4J  mths. 

— 

9     „ 

— 

101  .. 

— 

12     „ 

6-75 

Per  cent. — 

On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 

On  sample 

Dried  substance 

On  sample 

Dried  substance 


88*97 


86-91 
89-7*2 


10-18 

0-42 

3-82 

11-85 

0-20 

itf 

10-59 

0-44 

— 

12-32 

0-21 

— 

— 

2-99 

11-91 

— 

13 



— 

12-28 

— 

— 



3-31 

11-73 

— 

5 



— 

12-13 

— 

— 



— 

3-29 

11-71 

— 

2 

— 

— 

12-10 

— 

— 

9-33 

0-63 

3-13 

1 1-41 

0-55 

3 

9-63 

0-65 

11-77 

0-57 

((ii.)  Storage   at    40°    C.    (120~    F.)    in    a  dry  atmosphere.     Quantity  stored:    251  kilos. 

cartridges  wrapped  in  silk  cloth. 


Per  cent. — 
On  sample 
Dried  substance 
On  sample 
Dried  substance 
On  sample 
Dried  substance 


TJnheated 

— 

3  mths. 

1-93 

6     „ 

2-40 

85-58 

10-18 

0-42 

3-82 

11-85 

0-20 

26 

88-97 

10-59 

0-44 

— 

12-32 

0-21 

— 

86-08 

10-17 

0-37 

3-38 

11-90 

— 

8 

89-10 

10-52 

0-38 

— 

12-32 

— 

— 



0-35 

3-15 

11-87 

— 

9 

— 

— 

0-36 

~ 

12-26 

1 

Alteration  in  physical 
properties  very  slight. 
Packing  material  ,not 
attacked.  Slight  odour 
of  ethyl  nitrite. 


Mode    of  storage  :    6-tn. 


N'ot  much  change  in 
appearance  after  stor- 
age. Slight  smell  of 
ethyl  nitrite. 


(iv).  Storage  at   54-4c    C.    (130=    F.)   in   a   dry  atmosphere.     Quantity  stored:    251   kilos.     Mode  of  storage:    silk- 


cloth  and  rubber  sheeting  in  wooden  boxes. 


TJnheated 

— 

4j  mths. 

— 

101  .. 

— 

12     ., 

9-46 

Per  cent. — 

On  sample  .... 
Dried  substance 

On  sample 

Dried  substance 

On  sample 

Dried  substance 
On  sample  .... 
Dried  substance 


85-58 

10-18 

0-42 

3-82 

11-85 

0-20 

26 

88-97 

10-59 

0-44 

— 

12-32 

0-21 

— 



-L- 

2-96 

11-81 

— 







12-17 

— 

— 

87-64 

7-03 

1-77 

3-56 

11-37 

— 

— - 

90-87 

7-30 

1-83 

— 

11-78 

— 

— 

89-63 

3-37 

2-36 

4-64 

10-08 

11-53 

i 

94-00 

3-53 

2-47 

" 

10-56 

12-08 

After  storage  the  sticks 
were  yellow  to  dark 
brown  in  colour,  and 
had  become  very 
brittle  and  porous. 
They  smelt  of  nitric 
peroxide  and  ethyl 
nitrite. 


(v.)  Storage  at   54-4°   C.    (130'    F.)   in   a   wet  atmosphere.      Quantity   of   powder:    272  kilos.      Mode  of  packing  r 
in    \0*)-lb.   boxes,  the  powder  surrounded  by  oil  paper  and  india-rubber  sheeting. 


TJnheated 

— 

3     mths. 

— 

5J     „ 

Per  cent. — 

On  sample  .... 
Dried  substance 

On  sample 

Dried  substance 

On  sample 

Dried  substance 


85-58 

10-18 

0-42 

3-82 

11-85 

0-20 

26 

88-97 

10-59 

0-44 

— 

12-32 

— 

— 

86-63 

9-37 

0-38 

3-62 

11-90 

— • 

8 

89-88 

9-72 

0-4O 

— 

12-34 

— 

— 

—. 

— - 

3-32 

11-19 

3-90 

— 

11-56 

4-03 

After  storage  for  5$ 
months,  the  surface  of 
the  powder  was  sticky 
and  strongly  acid.  The 
surface  layers  had  last 
most  of  their  nitrogen- 
and  burned  only  with 
difficulty,  leaving  a. 
charred  residue. 


(vi.)  Storage  at  60°  C.  (140Q  F.)  in  a  dry  atmosphere.     Quantity  stored:   251   kilos.     Mode  of  storage: 


TJnheated 

— 

4(  mths. 

— 

9     „ 

— 

m. 

28-2 

Per  cent. — 

On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 
On  sample  .... 

Dried  substance 


85-58 
88-97 


91-13 
96-03 


10-18 
10-59 


1-33 
1-40 


0-42 
0-44 


2-44 
2-57 


3-82 
2-87 
3-98 
5-10 


11-85 
12-32 
11-89 
12-24 
11-35 
11-81 
9-80 

10-32 


0-20 
0-21 


30-15 


26 

_H 

_i 

In  the 
cold 


This  powder  ignited 
spontaneously  one  day 
after  the  last  sample 
was  withdrawn.  It 
yielded  an  alcohol 
extract  of  50-50  per 
cent,  (on  sample).  The 
alteration  in  the  physi- 
cal condition  of  the 
powder  was  not  very' 
marked  after  nine 
months,  but  after  10*. 
months  (i.e..  just  before 
the  spontaneous  igni- 
tion of  the  powder) 
it  became  extremely 
brittle  and  porous, 
falling  to  powder  by- 
gentle  pressure.  The 
sticks  were  yellow  to- 
black  in  colour,  and 
smelt  strongly  of  nitric 
peroxide  and  ethyl 
nitrite. 
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Twh.k  II. — Nitrocellulose,  gelatinittd  with  ether-alcohol. 
Tubular  sticks  of  length,   105-6  em.;    external  diameter,    13-90  mm.;    internal 


Time  "i 
liorage. 


weight 
on 

pel  oenl 


Analytical  results. 


Salable   Insoluble  [i 


ether- 

alcoliol 


iiIimIuiI. 


In  Volatile 


Nitrogen 


m     I 

extract  i      at 

130"  F. 


u   properties. 


taheated 


0  mths. 


(i.)  Storage  at  54-4'    0.    (130     /■'.)    in   a   dry  atmosphere.      Powder  freely    • 


3-49 


Per  cent. — 

<  > ii  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 


80-92 
S4-6:i 
84-24 


14-24 

1  4-1)11 
11-49 
11-93 


(MS 

11-17 

0-50 


4-39 
3-70 


11-78 
12-82 

11-86 
12-31 


(ii.)  Storage  at  60°  O.   (140°   F.)   in  a  dry  atmosphere.     Quantity  of  powder:    420  kilos      Freely  > rjtosed. 


Unheated 

_  ' 

ii  mtbs. 

— 

«    .. 

— 

I0|  .. 

3-55 

Per  cent. — 

On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 
On  sample  .... 
Dried  substance 


80-92 
84-63 


85-21 
88-02 
87-82 
91-34 


M-24 

14-90 


11-09 

11-411 

6-60 

6-87 


0-45 
0-47 


0-51 
0-52 
1-72 

1-79 


4-39 
3- 16 
3-19 
3-88 


11-78 

56 

12-32 





11-80 



•« 

12-19 



— 

11-66 



| 

12-04 



11-45 

— 

1 

11-91 

Very  little  deterioration 
was  evident  from  the 
physical  condition  of 
the  cellulose  after 
storage.  The  sticks 
had  shrunk  some- 
what and  had  become 
BUghtiy  porous.  They 
gave  an  odour  of  ethyl 
nitrite  on  fracture- 
Alcohol  extract  after 
in)  months=12-76  per 
cent,  (on  sample). 


Table  III. — Nitrocellulose,  gelatinised  with  ether-alcohol,  stored  for  12  hours  daily  at  4ii    ('.  (ll.'i    /'. )  in  a  moist 
atmosphere.     Tubular  sticks  of  length,  77   cm.  ;    external  diameter,  8-75  mm.  ;   internal  diameter,  :'.--">o  mm. 


Method  of 
storage. 


[Quantity  Time  of 
stored,     storage. 


Heat  test 

(mins.)  at 

180"  F. 

(82-2°  C.) 


Loss  of 

weight.    Analytical  results. 


Soluble  Insoluble 

in  in        Insoluble  Aqueous 

ether-  ether-          in            extract. 

alcohol  alcohol,    acetone.  I 


Volatile 

matter.   Nitrogen. 


Before  26 

storage 
Hermetically  sealed    Sample     6  mths.  I        7 

in  tin  box.  only, 

lirtight  iron  case       78-5  kilos    6     „  4 


•Vooden  box 94-0 

?reely  exposed  . . .    78-5 


1 


0i 
01 




0-44 

0-36 

0-32 

6-40 

Per  cent. — 

Sample 

Dried  substance. 

Sample 

Dried  substance 

Sample 

Dried  substance 

Sample 

Dried  substance 

Sample 

Dried  substance 


85-58 
88-97 
89-15 
92-33 
88-32 
91-55 
86-06 
89-89 
89-59 
93-35 


10-18 
10-59 
6-77 
7-01 
7-44 
7-71 
7-31 
7-63 
5-64 
5-88 


0-42 
0-44 
0-64 
0-66 
0-72 
0-74 
2-37 
2-48 
0-74 
0-77 


0-20 
0  21 
1-02 
1-05 
1-92 
1-99 
2-69 
2-81 
1-81 
1-89 


3-82 
3-44 


3-52 
4-26 


4-03 


11-90 
12-32 
11-67 
12-09 
11-94 
12-38 
11-38 
11-89 
11-81 
12-31 


Table  IV. — Nitrocellulose,    gelatinised   with   ether-alcohol,  stored  at  38°  C.  (100°  F.)  in  a  dry  atmosphere.     Tubular 
sticks  of  length.   77  cm.  ;    external  diameter.  8-75  mm,  ;    internal  diameter,  3-55  mm. 


Heat  test 
Method  of  Quantity  Time  of .  (mins.)  at     Loss  of 

storage.  stored,     storage.       160J  F.       weight. 

(71-1°  C.) 


Analytical  results. 


Soluble  Insoluble 

in  in        Insoluble  Volatile 

ether-  |    ether-           in         matter, 

alcohol,  alcohol,    acetone. 


Nitrogen 


lermetically    sealed  in 

glass  tube. 
iir-tight  iron  case    . . . 

Jetective  iron  case  . . . 

Tooden  box  with  loosely 
fitting  lid. 


Before 
j  storage 
Sample  '  6  mths. 

only.    [ 
157  kilos.    6     „ 


157 
157 


0-056 

0-348 

0-749 

1-58 

Per  cent. — 

Sample 84-28 

Dried  substance  87-41 

Sample 87-75 

lined  substance  90-56 

Sample 86-21 

Dried  substance  88-39 

Sample — 

Dried  substance  — 

Sample 85-36 

Dried  substance  87-51 


11-59 

0-55 

12  02 

0-57 

8-37 

0-78 

8-64 

0-80 

10-90 

0-42 

11-18 

0-43 

— 

0-44 

— 

0-45 

11-62 

0-57 

11-91 

0-58 

11-99 
12-44 
11-75 
12-13 
.11-83 
12-13 
11-69 
12-00 
11-65 
11-94 


Table  V. — Nitrocellulose,  gelatinised  with  ether-alcohol,  stored  at  a  constant  temperaturt  of  60=  C.  (140°  F.)  in 
a  dry  atmosphere.  Tubular  sticks  of  length.  73  em.  ;  external  diameter,  7-S4  mm.  ;  internal  diameter, 
3-04  mm.     Specific  gravity,  before  heating,   1-584.      Mean  weight  of  stick.  44l>  grms. 


Method  of  storage. 

Quantity  stored. 

Time  of  storage. 

Nitrogen, 
per  cent. 

Ash, 
per  cent. 

Moisture  on  removal 

from  hot  magazine, 

per  cent. 

Heat  test 

(mins.)  at 

180°  F. 

Test  for 

brown  fumes 

at  135'  C. 

artridge  cases  (tight) 

..        (not  ti?^ 
tandoliers 

9  kilos. 

Before  storage 
3  months 

12-41 
12-41 
12-37 
12-33 

0-27 

1-35 
1-28 
0-80 
0-43 

14 
13 
11 
10 

over  60  mini. 
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Table  VI. — Cellulose  nitrate,  gelatinised  tcith    ether-alcohol,  healed  for  12  hours  daily  to  46°   C.   (115°   F.)   in  a 
moist    atmosphere.     Tubular    sticks    of   length.    73    cm,  ;   external  diameter,    7-84   mm.  ;     internal  diameter, 
3-64  mm.       Specific  gravity  before  heating.   1-584.     Mean  weight  of  slick.  44-0  grms. 

Method  of  storage. 

Quantity  stored. 

1 

Time  of  storage.       Nitrogen, 
]     per  cent. 

Ash, 
per  cent. 

Moisture, 
per  cent. 

Heat  test 
(mins.)  at 
at.  180°  F. 

Test  for  brown 
fumes  at  135°  C. 

20  lb. 

Before  heating            12-45 
3  months                 12-43 

0-27 

1-35                  14 
5-00                     13 

over  60  mins. 
60  mins.  (faint) 

Table  VII. — Xitrocellulose.  gelatinised  with  ether-alcohol,  stored  at  45° — 50°  C.  (113° — 122°  F .)  in  a  dry  atmosphere. 
(The  results  are  the  means  of  a  number  of  concordant  tests.) 


Dimensions  of  tubes  (mm.). 

Time  of  storage  (months). 

External 
Length,   diameter. 

Internal 
diameter. 

0.              3. 

6. 

9.               12. 

15. 

18. 

21. 

24. 

230-0 

4-5 

3-0 

Zinc   iodide    test 

at  80°  C.  (min.)     over  30           45 
Deflagration  test 

f  CI    176}           1764 

Nitrogen,  percent.      11-75    |       — 

50  to 
over  60         48             24 

176}           175}           176} 
—                                 11-62 

25 
175 

39 
176} 

46 
175} 

34 

176} 
11-73 

785-0 

12-5 

4-5 

Zinc   iodide    test 

at  80°  C.  (min.)     over  30 
Deflagration  test 

(°  C.)    177} 

Nitrogen,  percent.      12-38 

9 
177} 

over  60 
177 

over  60    over  60 

175}          177} 
—              12-30 

4 

175} 

5 
175} 

7 
175} 

4 

176 
12-32 

128-0 

4-0 

1-5 

Zinc   iodide    test 

at  80°  C.  (min.)     over  30 
Deflagration  test 

(°  C.)    175, 

Nitrogen,  per  cent.      12-43 

over  60 
173i 

over  60  :  over  60     over  60 

173}          173}          175} 
—             —            12-25 

over  60 
175} 

over  60 
176} 

over  60 
174} 

over  60 

174} 
12-42 

126-7 

2-6 

0-7 

Zinc   iodide    test 

at  80°  C.  (nun.)     over  30  over  60 
Deflagration  test 

(°   C.)     176        '      175} 

Nitrogen,  per  cent.      12-28    ;       — 

over  60     over  60     over  60 

175        i      176}      j      177 
—               —              12-34 

over  60 
177 

over  60 
175} 

over  60 
176 

10 

176} 
12-38 

(B)  Climatic  trials  in,  air  ovens. — On  carefully  com- 
paring the  foregoing  results  with  those  obtained  with 
smaller  quantities  of  powder,  it  is  seen  that  the  conditions 
•of  storage  can,  in  most  cases,  be  sufficiently  well  repre- 
sented by  trials  carried  out  with  quantities  of  about 
100  grms.  in  boxes,  designed  to  correspond  with  the  mode 
of  packing  used  for  large  quantities.  The  boxes  are 
stored  in  air  ovens,  maintained  at  accurately  regulated 
temperatures. 

In  the  present  trials,  the  conditions  chosen  were  : — 

(1)  60°  C.  (140°  F.)  in  a  drv  atmosphere. 

(2)  49°  C.  (120°  F.)  in  a  moist  atmosphere. 

The  temperatures  were  retained  at  the  required  points 
by    Scheibler's    regulators,    and    were    read    at    frequent 


intervals  to  ensure  constancy.  The  fluctuations  seldom 
exceeded  +  1°  C. 

The  sampling  was  carried  out  exactly  as  described 
above,  the  powders  being  tied  into  bundles,  which  were 
sawn  across  to  obtain  representative  samples.  The 
bundles  were  weighed  before  and  after  the  heating.  In 
order  to  eliminate  errors  in  weight  due  to  the  mechanical 
deposition  of  moisture  in  the  wet  trials,  the  bundles  of 
powder  from  these  trials  were  untied  and  the  sticks 
dried  for  24  hours  at  38°  C.  (100°  F.)  in  a  dry  atmosphere 
before  weighing. 

Strips  of  litmus  paper  were  enclosed  with  the  powders 
in  the  boxes,  and  were  examined  and  replaced  after  each 
three  months. 


Table  VIII. — Xitrocellulosc  powder.     Xo.  53. 
Tubular  slicks,  gelatinised,  external  diameter.  7-06  mm.  ;    internal  diameler,  2-98  mm.     Colour,  light  chocolate 

brown,  fairly  homogeneous. 


Unhealed. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C.          3  months  at  49°  C. 
(140°  F.)  dry.                 (120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.I  wet. 

Physical  alteration 

— 

Appearance 
unchanged  ; 
slight  smell  of 
nitrous  ester. 

AnnpAi-nnre                     Sticks  partly 
iPE"S                covered  with  mould                   Slight 
smell    fn  IfaSi 'ester           but  otherwise               inhomoceneity  ; 

suss?  |  -sRrtas    6meU  as  before- 

Paper  reddened.             Paper  reddened. 

i 

Paper  reddened.       1   Paper  reddened  and 
partially  bleached. 

Loss  of  weight  (percent.)  .   j           0  0 

2-15                                       6-12 

Nitrogen  (per  cent.) — 

On  sample    1         1 1-64 

On  dried  substance '         11-92 

11-57                                     11-05 
11-84                                     11-34 

— 

11-57 
11-75 

Aqueous  extract  (per  cent.) — 

0-89 
0-91 

0-92 
0-94 

5-66 
5-81 

— 

1-07 
1-09 

Abel  heat  test  at   160c   F.   , 

(71-1°  C.)  min |           12J 

1 
6}                                             2 

20 

Deflagration  test  (°  C.)   1       181-0 

181-5 

181-0 
181-0 

178-5                                         — 
178-0                                         — 

183-0 
183-0 
183-0 
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Table  IX. — Nitrotettulott  powder  containing  2  per  cmt.   vaseline.     No.  B6. 

Tubular    sticks,    gelatinised,    tzttrnal  diameter,  7*13  mm.;  internal  diameter.  2-.MJ  nun.     Odour,  ehoealatt  brown, 
not  qutte  homogeneous,  tomi  small  light  spota  being  vieible.     Smell,  reminiscent  of  voselini 


3  months  at  60"  C. 
Vnheated.    ,         (140    1   i  .try. 

6  months  at«"  ('. 
(140   F.I  dry. 

3" months  at  4(T  C. 
(ISO   k  i  wet 

6  months  at  49"  0. 
(110   1        u,r 

A  i-|  i. MUTMloe 

UTii'!i;itik''.t  . 

Pfltcdutlble  -uncii  of 

nitric  peroxide 
and  nitrous  eater. 

N.i  further  change  ; 

Miit'll  shghtlv   in.  r< 
pronounced. 

Bight 
Inbomograrity  : 

very  faint  smell  of 
nitrir  peroxide. 

No  further  change. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened  and 
partially  hleached. 

Paper  reddened  and 
partially  bleached. 

Low  o(  weigh'.  (per  cent.)    . . 

00 

l—.i 

3-02 

1-27 

l-M 

Nitrogen  (per  cent.) — 
On  sample    

11-54 
11-83 

11-50 
11-83 

11-57 
11-79 

11-68 

11-73 
11-02 

Aqueous  extract  (per  cent.) — 

0-50 
0-51 

0-76 
0-78 

1-25 
1-27 

0-58 
0-60 

0-54 
0-55 

Abel  heat   test  at   160°    F. 
(71-r  C.)  min 

471 

12l 

8 

25 

18f 

Deflagration  test  ("  C.) 

180-0 
181-0 

181-0 
182-0 

181-0 
181-5 

IM-n 
162-0 

182-5 
181-5 

Table  X. — NitroceUulost  powder,  ix^rimentol.  containing  1-5  per  cent,  vaseline.     Xo.  59. 

Tubular  sticks,  gelatinised,  star-shaped,     maximum     external    diameter,     9-29     mm.;    internal   diameter,   l-68  mm. 

Colour,  chocolate   brown,  free  from  spots. 


Cnheated. 

i     3  months  at  60°  C. 
(140°  F.)   dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120"  P.)  wet. 

6  months  at  49"  C. 
(120°  F  )  wet. 

— 

Appearance  and 
homogeneity  un- 
changed ;  no  nitric 
peroxide  detectable. 

Appearance 

unchanged  ; 

strong  smell  of 

nitric  peroxide. 

Appearance  and 
smell  unchanged. 

No  change  in 

appearance  ;  no 

perceptible  smell  of 

nitric  peroxide. 

Reaction  to  litmus 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened  and 
partially  bleached. 

— 

Loss  of  weight  (per  cent.)    . . 

0-0 

0-69 

2-08 

1-15 

too 

Nitrogen  (per  cent.) — 
On  dried  substance 

11-84 
12-09 

11-45 
11-80 

11-41 
11-67 

11-72 
12-04 

11-64 
11-87 

Aqueous  extract  (per  cent.} — 

0-27 
0-28 

0-60 
0-62 

1-20 
1-23 

0-52 
0-53 

1-01 

1-03 

Abel  heat   test   at   160°    F. 
(71.1°  C.)  min 

27 

15 

3 

18 

12 

Deflagration  test  (°  C.)    ... 

180-5 
181-0 

181-0 
181-5 

180-0 
181-0 

180-0 
180-0 

183-0 
182-0 

Table   XI. — X it roccllulose  powder,  experimental,  containing    1-5   pi  r  cent,    vaseline.     Xo.   60. 

Tubular  sticks,  gelatinised,  star-shaped,   maximum  external-diameter.  9-77  mm.  ;    internal  diameter.  2-35  mm. 

Colour,  chocolate  brown,  free  from  spots.     Slight  sweetish  smell. 


Unhealed. 

3  months  at  60°  C. 
(140"  F.)  dry. 

6  months  at  60°  C.          3  months  at  49°  C.          6  months  at  49°  C. 
(140°  F.)  dry.                  (120-  F.)  wet.                  (120°  F.)  wet. 

Physical  alterations    

— 

Appearance  and 
smell  unchanged. 

Sticks  slightly                                                      sticks  greatly 
disintegrated ;                                                     disintegrated  : 
moderately  strong           Appearance  and         longitudinal  cracks ; 
smell  of                   smell  unchanged.      '     moderately  strong 
nitric  peroxide.                                                             smell  of 

nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened.                    Neutral.                     Paper  reddened. 

Loss  of  weight  (per  cent .)    .. 

0-0 

1-35 

3-04                                       0-85                                        1-69 

Nitrogen  (per  cent.) — 
On  dried  substance    

11-7S 
12-06 

11-51 
11-82 

11-49                                     11-66                                      11-4A 
11-75                                     12-05                                     11-75 

Aqueous  extract  (per  cent.) — 

0-58 
0-59 

0-53 
0-54 

l-«7                                          0-52                                     0-60 

On  dried  substance    .... 

1-71                                              o-54 

Abel  heat   test   at    160°   F. 
iTi- 1    C.)  min 

97 

25 

2}                                           25                                           1J 

Deflagration  test  ("  C.)    

181-0 
1S0-0 

181-5 
180-5 

181-0                                 181-5                                          182-0 
181-0                                 1S1-5 
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Table  XII. — Nitrocellulose  powder,  experimental,  containing    1-5  per  cent,  vaseline.     No.  61. 

Tubular  sticks,   gelatinised,   star-shaped,   maximum   external  diameter.  9-90  nun.  ;    internal  diameter,  2-21  mm. 

Smell,  reminiscent  of  vaseline. 


1'nheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  month?  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.)  wet. 

— 

Very  little  change  ; 

some  sticks  showed 

slight  inhomogeneity; 

smell  unchanged. 

Shghtjinhomogeneity 
in  appearance ; 

smell  of 
nitric  peroxide. 

Very  little  change ; 

some  sticks  spotted  ; 

smell  unchanged. 

Slight  inhomogeneity 

but  no  alteration 

in  smell. 

Reaction  to  litmus 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened  and 
partially  bleached. 

Not  much  changed. 

Loss  of  weight  (per  cent.)    . . 

0-0 

1-43 

6-23 

0-72 

1-31 

Nitrogen  (per  cent.) — 

11-60 
11-93 

11-53 
11-89 

11-45 
11-72 

11-67 

11-80 

12-03 

Aqneons  extract  (per  cent.) — 

0-53 
0-54 

0-63 
0-65 

0-90 
0-92 

0-51 
0-53 

0-75 

On  dried  substance    .... 

0-76 

Abel   heat   test  at    160°   F. 
(71-1°  C.) 

43 

15 

3* 

35 

n 

Deflagration  test  (°  C.) 

180-0 
130-0 

181-0 
181-5 

180-0 
180-0 

181-0 
181-0 

182-0 
181-5 

Table    XIII. — Nitrocellulose    powder,  experimental,    containing  2  per  cent,  of  vaseline.     Xo.  62. 
Tubular  sticks,  gelatinised,  external  diameter.   4-15  mm.  ;   internal  diameter,  2-37    mm.     Colour,    brown   (slightly 


reddish 

.   no  spots.     Smel 

,  reminiscent  of  vast 

line. 

Unbeated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.)  wet. 

Appearance 

unchanged  ; 

slight  smell  of 

nitric  peroxide. 

Slight  inhomogeneity  ; 
strong  smell  of 
nitric  peroxide. 

Appearance  and 
smell  unchanged. 

Colour  much  lighter ; 
sticks  very  inhomo- 
geneous  (striated 

and  pitted)  ;  smell  of 
nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Neutral. 

Paper  bleached. 

Loss  of  weight  (per  cent.)   . . 

0-0 

1-43 

6-23 

1-85 

— 

Nitrogen  (per  cent.) — 

11-47 
11-72 

— 

11-06 
11-43 

11-70 
11-87 

7-62 

8-00 

Aqueous  extract  (per  cent.) — 

0-90 
0-92 

— 

2-33 
2-41 

1-33 
1-35 

15-61 

16-39 

Abel  heat  test  at   160°    F. 
(71-1°  C.)  min 

65 

43 

2i 

34 

0} 

Deflagration  test  (°  C.)    ... 

181-0 
179-5 

181-0 
181-0 

180-0 
179-5 

182-0 
182-5 

180-0,   180-5 
180-5,    180-0 

Table    XIV. — Nitrocellulose  powder,  experimental,  containing  2  per  cent,  of  vaseline.     No.  63. 
Tubular  sticks,    gelatinised,  external  diameter,    4-21   mm.  ;  internal  diameter,  2-45  mm.     Colour,  dull  brows,  free 

from  spots.     Slight  smell,  reminiscent  of  vaseline. 


Unheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.)  wet. 

— 

Colour  slightly  paler 

and  somewhat 

inhomogeneous  ; 

no  smell. 

Inhomogeneity  much 
more  pronounced  ; 

smell  of  nitric 

peroxide  and  ethyl 

nitrite 

Colour  slightly  paler 

but  still  free  from 

spots  ;    no  smell. 

Slight  inhomogeneity  ; 

very  slight  smell  of 

nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened 
and  partially  bleached. 

Paper  blackened. 

Loss  of  weight  (per  cent.) 

0-0 

2-27 

4-13 

1-43 

3-24 

Nitrogen  (per  cent.) — 

12-12 
12-39 

12-10 
12-41 

11-59 
11-96 

12-18 
12-35 

12-12 

12-26 

Aqueous  extract  (per  cent.) — 

0-69 
0-71 

1-02 
1-05 

1-70 
1-75 

0-82 
0-83 

0-65 

0-66 

Abel   heat   test   at    160°   F. 
(71-1°  C.)  min 

65 

4. 

1 

« 

— 

Deflagration  test  (°  C.)    ... 

180-0 
181-0 

182-0 
182-0 

180-5 
181-0 

184-0 
184-0 

— 
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Tubular 


Table  7LV .—Flamelets  y».i/>/.  r.     No.   1-. 

slicks,  gelatinised,  ij-tirnal  diameter,  :t:i."i  mm.;    internal  diameter,  1-7-4  mm.     Appearand    dull 
homogeneous.     Distinct  smell  «/  ttht  r  and  alcohol. 


Villi,  .it   .1 

S  months  at  60°  C. 
140    1   i  drj 

6  months  at  60°  C. 
(140    1       dry. 

3  months  at  49°  C. 

(120  1 1  wet 

6  months  at  49'  C. 

i.' 

Appearance 
unchanged  ; 

strong  smell   nf 

nitric  peroxide. 

LomdtutiiiiM  itreaka 
strong  imeU  "i 
nitric  peroxide. 

Colour  much  Ughtari 

itlcki  spotted  and 

deUaueacenl  .  imi  U  ol 

nitric  peroxide  and 

campbor. 

31  Ida  elmotl  srhlte  ; 

much  shrunk  and 

pitted  .    strung  smell 

of  camphor. 

Neutral. 

Paper  reddened. 

Papal  reddened. 

Paper  bleached 

Paper  Die* 

Lom  of  weight  (par  cent.) 

0-0 

3-28 

15-05 

3-51 

36-00 

•  n  Iper  cent.) — 
On  drioil  substance  . . . 

10-81 
10-96 

10-52 
10-87 

8-26 
8-91 

10-16 
10-57 

5-50 
5-91 

Aqueous  extract  (per  cent.) — 

On  sample    

On  dried  substance 

0-59 
0-60 

0-86 
0-89 

13-76 
14-14 

1-95 
2-06 

30-87 

82-28 

Abel   heat    teat  at    160°   F. 
(71-1°  C.)  min 

over  120 

0. 

Cold 

OJ 

Deflagration  test  (°  C.)    ... 

180-0 
181-0 

17U-0 
i  179-0 

169-0,    169-0 
very  feeble. 

179-0 
178-5 

180-0,   180-0 
very  feeble. 

Table  XVI.  —  Flameleti  powder.     Xo.  73. 
Tubular   sticks,  gelatinised,  external  diameter.  2-05  mm.  :    internal  diameter,  1-07    mm. 

free  from  spots.     No  smell. 


Colour,  light  dull  brown, 


Unheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

8  months  at  49°  C. 
(120°  F.)  wet. 

— 

Appearance 

unchanged  ; 

distinct  smell  of 

nitric  peroxide. 

Colour  almost 

unaltered 

Longitudinal  streaks  ; 

strung  smell  of 

nitric  peroxide. 

.Sticks  very  inhomo- 

geneous  ;   much  lighter 

in  colour,  ami   very 

spotted  and 

deliquescent ;  smell  of 

nitric  peroxide  and 

camphor. 

Further  disintegra- 
tion :    very  much 
spotted  ;    smell  of 
nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened 
and  partially  bleached. 

Paper  bleached 
almost  white. 

Lobs  of  weight  (per  cent.) 

0-0 

6-39 

20-84 

— 

— 

Nitrogen  (per  cent.)— 

10-62 
10-87 

8-60 
10-53 

7-42 
7-56 

7-47 
9-01 

— 

Aqueous  extract  (per  cent.) — 

2-32 
2-38 

— 

20-30 
20-79 

S-91 
10-75 

22-84 
24-39 

Abel  heat  test    at   160°   F. 
(71-1°  C.)  min 

51 

5 

U 

8t 

If 

Deflagration  test  (°  C.)    ... 

180-0 
181-0 

179-5 
180-0 

167-5,    168-5 
very  feeble. 

178-0 
178-0 

176-5.    179-5,    178-0 
gradual  decomposition. 

Table  XVII. — Smokeless   rifle  potcder.     Xo.    78. 
Small  square  lamina,  gelatinised  and  blackleaded.     Slight  smell,  resembling  alcohol. 


Vnheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(12U°  F.I  wet, 

— 

Appearance 

unchanged  ; 

slight  smell  of 

nitric  peroxide. 

Appearance 

unchanged  ; 

slight  smell  of 

nitric  peroxide. 

Appearance 

unchanged ; 

slight  odour   but  no 

nitxic  peroxide. 

Appearance 

unchanged  ; 

no  smell. 

Reaction  to  litmus   

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  slightly 
bleached. 

Not  much  change. 

loss  of  weight  (per  cent.)  . 

0-0 

- 

1-20 

— 

2-40 

Nitrogen  (per  cent.) — 

11-56 
11-78 

11-59 

11-71 

11-74 
11-92 

11-54 
11-68 

11-60 

On  dried  substance    .... 

11-81 

Aqueous  extract  (per  cent.) — 

0-74 
0-75 

1-10 

1-11 

— 

1-17 
1-18 

1-51 

On  dried  substance    .... 

1-54 

Abel  heat   test    at    160°   F. 
(71-1°  C.i  nun 

90 

16 

»« 

58 

18| 

Deflagration  test  (°C.)    

176-0 
177-0 

176-0 
176-0 

176-0 
176-5 

175-5 

175-5 

177-0 
1765 
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Table  XVIII. — Smokeless   blank,   experimental.     A'o.   80. 

Thin  tubular  sticks,  almost  angelalinised,  external  diameter,  --liti  mm. ;    internal  diamett  r.  2- 18  nun. 

white.     No  smell. 


Colour,  almost 


Unheated. 

3  months  at  60°  C. 
(140=  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
1120'  P.)  wet. 

6  months  at  49°  C. 
(120'  F.)  wet. 

— 

Appearance 

unchanged  ; 

no  smell. 

Appearance 

unchanged  ; 

no  smell- 

Appearance 

unchanged ; 

no  smell. 

Appearance 

unchanged ; 

no  smell. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  bleached. 

Paper  reddened 
and  partly  bleached. 

Lo«s  of  weight  (per  cent.  I  . 

0-0 

2-34 

2-91 

0-32 

0-61 

Nitrogen  (per  cent.) — 
On  dried  substance    .... 

12-58 
12-63 



12-52 
12-53 



12-54 
12-61 

Aqueous  extract  (per  cent.) — 

— 

0-60 
0-60 

2-01 
2-02 

0-60 
0-61 

1-10 

On  dried  substance    .... 

1-11 

Abel   heat   test  at    160'  F. 
(71-1°  C.)  min 

32 

25 

10 

35 

154 

Deflagration  test  (°C.)    .... 

184-0 
184-0 

181-0 
181-5 

185-0.   135-5 
185-0 

181-0 
181-5 

184-5 
184-0 

Table   XIX. — Smokeless  blank  (German  experimental).     So.  81. 
Small  crosses,  ungelatinised,  maximum  width,    12  mm.     Peculiar  smell,  somewhat  reminiscent  of  alcohol. 


Unheated. 

3  months  at  60°  C. 
(110°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
120  F.)  wet.) 

6  months  at  49°  C. 
(120°  F.)  wet. 

— 

Appearance  and 

smell  practically 

unchanged. 

Colour  slightly  paler ; 
no  9mell. 

Appearance  and 

smell  practically 

unchanged. 

No  change ;  no 

perceptible  smell  of 

nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  bleached. 

— 

Loss  of  weight  (per  cent.)  . 

0-0 

3-69 

4-96 

1-57 

— 

Nitrogen  (per  cent.) — 
On  dried  substance    .... 

12-56 
12-66 

12-38 
12-50 

12-54 
12-65 

12-48 
12-58 

12-28 
12-53 

Aqueous  extract  (per  cent.) — 
On  dried  substance    .... 

0-67 
0-68 

1-58 

1-60 

1-80 

1-82 

1-08 
1-09 

2-83 
2-89 

Abel  heat  test  at   160'    F. 
(71-1°  C.)  min 

6 

11* 

n 

20 

6* 

Deflagration  test  (°C.)    .... 

179-0 
179-5 

184-0 
184-0 

180-5 
180-5 

184-0 
184-5 

167-0 
168-0 

Table  XX. — U.S.A.  pyrocollodion  for  15- pounder  quick-firing  gun. 
Multitubular  sticks,  gelatinised,  diameter,  6'88  mm.     Appearance,  light  brown  and  translucent. 


Unheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.)  wet. 

— 

Sticks  shrunk  and 

not  so  translucent ; 

surface  frosted ; 

strong  smell  of 

nitric  peroxide. 

Sticks  lighter  in 
colour  and  frosted ; 

fine  longitudinal 

cracks  ;  strong  smell 

of  nitric  peroxide. 

Very  much  altered  ; 

almost  white. 

opaque,  considerably 

shrunk,  and  covered 

with  deliquescent 

spots ;  smell  of 

nitric  peroxide. 

Alteration  still  more 

pronounced ;  sticks 

white  and  opaque ; 

deliquescent,  and 

covered  with  cracks; 

strong  smell  of 

nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  bleached. 

Paper  bleached. 

Loss  of  weight  (per  cent.)  . 

0-0 

3-57 

10-3 

16-25 

51-60 

Nitrogen  (per  cent.) — 

11-72 
11-90 

11-38 

11-68 

10-36 
10-72 

8-02 
9-58 

5-33 

On  dried  substance    .... 

5-69 

Aqueous  extract  (per  cent.) — 
On  dried  substance    .... 

0-23 
0-24 

2-03 
2-08 

7-50 
7-76 

5-56 
6-62 

33-50 
33-73 

Abel  heat  test   at  160°    F. 
(71-1°  C.)  min 

17 

11 

1 

cold 

— 

Deflagration  test  (°C.)    .... 

181-0 
181-0 

181-5 
181-5 

178-5 
179-0 

1*4-5 
185-0 

183-0.  183-0 
Very'  feeble. 
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Tabu  XXL— PyrocofVo-iion.     Rifit  powder  [experimfi 
Small  equan  bin,  •  ,.,./  .,,„'  UaeUeaded,     .1/../"  weight,  0-00149  grtn. 


Onheated. 


ileal  alterations     — 

Reaction  to  litmus Neutral. 

Loss  of  weight  (p«r  cent.) —  0-0 

.il  (per  cent.) — 

On  sample    11-33 

i  >n  dried  substance    |  11*50 

Aqueous  extract  (per  cent.)  — 

Dn  sample    0-50 

On  dried  substance    0-51 

Abel   heat  test  at   160'   F. 

r  C.)  rain 36 

Deflagration  test  (  °C.)   176-0 

175-5 


3  month-.  ;ii 
(140  i     drj 


Appearance 

unchanged  . 

distinct  smell  ,.f 

nitric  peroxldo. 


Paper  reddened. 


,th«  at  no  c. 
1140   I   i  dry. 


3  imuiil..  ll   IS    I 
(120    I    I  wet 


i  .iniiini.  slightly 
distorted,  but  Other- 
Mi*.,   uiiflmilge,!   in 

appemOM  :  strong 

uneU  "i 

nltrlo  peroxide. 


Appearance 

unchanged  . 

smell  '.i 

nitric  peroxide. 


Paper  redde I  and 

partially  bleached. 


Paper  reddened  and 
partially  bleached. 


ii  months  nt  i«*  C. 
(120  i  .  wet 


Lamina   -lightly 

i.  but  other-' 
wlje  unchanged  In 
appearance  .  strong 
,i  i.t 
nitrio  peroxide; 


l'apcr  Hi 


23-0 


4-0 


844 

-.--a 


11-56 
11-73 


11-50 
11-69 


1-48 
1-55 


0-54 

ii--,;, 


1-35 
1-37 


n 


3i 


167-0 
168-0 


163-0 
1640 


176-0 
175-0 


177-0 
1780 


Table  XXII.— U.S.A.  Pyrocolladion.  No.  83,  for  4-7-in.   Q.F. 
Multitubular  sticks,  gelatinised,  diameter,  10-98  mm.      Appearance,  dull  brown,  practically  homogeneous. 


Unhealed. 

3  months  at  60'  C. 
(140'  F.)  dry. 

6  months  at  60'  C. 
(140"  F.)  dry. 

3  months  at  49'  c. 
(120'  F.)  wet. 

6  months  at  49'  C. 
(120*  F.)  wet. 

— 

Slightly  shrunk  and 

frosted  ;  smell 

unchanged  ; 

no  nitric  peroxide. 

No  further  change. 

Very  slight 

shrinkage  ;  pale 

spots  ;  smell 

unchanged. 

Spots  more  marked  ; 

some  longitudinal 

cracks  ;  smell 

unchanged. 

Reaction  to  litmus 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  reddened  and 
partially  bleached. 

Paper  almost 
bleached. 

Loss  of  weight  (per  cent.) . . 

0-0 

2-39 

4-02 

Ml 

2-81 

Nitrogen  (per  cent.) — 

12-97 
13-13 

12-87 

12-68 
13-13 

12-87 

12-78 

On  dried  substance    

13-20 

Aqueous  extract  (per  cent.) — 

0-75 
0-76 

0-95 
1-02 

0-95 
0-98 

0-95 
1-00 

1-03 

1-06 

Abel  heat  test  at   160°   F. 
(71-1*  C.)  min 

38 

36 

13 

35 

15 

Deflagration  test  (°  C.)    

176-0 
177-0 

178-0 
178-0 

177-0 
176-5 

178-0 
177-0 

177-5 
176-5 

Table  XXIII  — U.S.A.  Pyrocollodion  for  6-i'n.  Q.F.  naval. 
Multitubular  sticks,   gelatinised,  diameter.   10-67   mm.      Appearance,  light  brown,  very  frosted,  and  transluc-nt. 


Unheated. 


3  months  at  60'  C. 
(140'  F.)  dry. 


Physical  alterations 


Somewhat  shrunk. 

but  otherwise 
unaltered  in  appear- 
ance ;  distinct  smell 

of  nitric  peroxide. 


6  months  at  60°  C. 
(140*  F.)  dry. 


Mnre  shrunk  ;  much 

lighter  in  colour  and 

frosted  ;  longitudinal 

cracks  ;  smell  of 

nitric  peroxide. 


Reaction  to  litmus. 


Neutral. 


Paper  reddened. 


Loss  of  weight  (per  cent.) . 


3-54 


Nitrogen  (per  cent    — 

On  sample —    

On  dried  substance . 


11-64 
11-79 


11-37 
11-68 


Aqueous  extract  (per  cent  ) 

On  sample    

On  dried  substance    . . 


1-16 

1-17 


0-74 
0-76 


Abel  heat  test  at   160'   F. 
71-r  C.l  nun 


10 


Deflagration  test  (°  C.) 


182-5 
182-5 


182-0 
181-0 


Paper  reddened. 


7-90 


3  months  at  49°  C. 
(120'  F.)  wet. 


6  months  at  49°  C. 
(120*  F.)  wet. 


Highly  disintegrated ; 
some  sticks  almost 
white,  streaked  and 
deliquescent :  smell 
nitric  peroxide. 


Still  further 

disintegrated  ;  colour 

almost  white;  smell 

of  nitric  peroxide. 


Paper  bleached. 


Paper  bleached. 


•80 


50-66 


10-76 
11-14 


8-08 
8-37 


H 


180-0 
179-0 


-■■:; 

3-88 


5-63 
5-92 


2165 
26-63 


cold 


181-5 
181-5 


28-41 


181-0,  181-0 
very  feeble 
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Takle  XXIV.— T.. S.J.   Pyrocollodion  for  4-i'n.   Q.F.   naval. 
Multitubular  sticks,  gelatinised,  diameter.  tv$9  mm.     Appearance,  light  brown,  frosted  and  translucent. 


Unheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120°  F.)  wet. 

6  months  at  49°  C. 
(120°  F.)  wet. 

Physical  alterations    

Slight  sluinkage  ; 

rather  more  frosted  ; 

distinct  smell  of 

nitric  peroxide. 

Slight  increase  in 

shrinkage  ;  smell  of 

nitric  peroxide  and 

nitrous  ester. 

Highly  deteriorated  ; 

some  sticks  almost 

white  ;  cracks  and 

spots  ;  deliquescent ; 

smell  of 

nitric  peroxide. 

Further  disintegra- 
tion ;  sticks  almost 
white  ;  smell  of 
nitric  peroxide. 

Neutral. 

Paper  reddened. 

Paper  reddened. 

Paper  bleached. 

Paper  bleached. 

loss  of  weight  (per  cent.)    . . 

0-0 

3-70 

11-61 

9-17 

37-66 

Nitrogen  (per  cent.) — 

11-63 
11-79 

11-14 
11-48 

10-47 
10-92 

9-29 

10-56 

On  dried  substance    

6-65 

Aqueous  extract  (per  cent.) — 

— 

1-74 
1-79 

9-19 
9-58 

4-91 
5-58 

On  dried  substance    .... 

25-25 

Abel  heat  test  at   160"   F. 
(71-1°  C.)     

lit 

0i 



cold 

Deflagration  test  (°  C.) 

180-5 
181-0 

181-0 
182-0 

179-0 
178-5 

180-5 
180-5 

182-0,  183-0 
very  feeble 

Table  XXV. — U.S.A.  Pyrocollodion  for  S-in.  army  gun. 
Multitubular  sticks,  gelatinised,  diameter,  13-86  mm.     Appearance,  light  brown,  very  slightly  frosted,  and  somewhat 

translucent.     Slight  smell. 


Unheated. 

3  months  at  60°  C. 
(140°  F.)  dry. 

6  months  at  60°  C. 
(140°  F.)  dry. 

3  months  at  49°  C. 
(120"  F.)  wet. 

6  months  at  49°  C. 
(120°  F  )  wet. 

Physical  alterations    



Appearance 

unchanged  ; 

distinct  smell  of 

nitric  peroxide. 

SUght  shrinkage  ; 

longitudinal  cracks  ; 

strong  smell  of 

nitric  peroxide. 

Great  alteration  in 
appearance  ;  colour 
very  light  and 
opaque  ;  white 
deliquescent  patehes  ; 
distinct  smell  of 
nitric  peroxide. 

Deterioration  more 
pronounced  ;  colour 
almost  white  : 
powder  highly 
disintegrated ; 
strong  smell  of 
nitric  peroxide. 

Reaction  to  litmus 

Neutral. 

Paper  reddened. 

Paper  reddened  and 
partially  bleached. 

Paper  bleached. 

Paper  bleached. 

Loss  of  weight  (per  cent.) 

0-0 

2-51 

4-51 

2-85 

22-28 

Nitrogen  (per  cent.) — 

11-36 
11-73 

11-46 
11-76 

11-34 
11-59 

11-26 
11-65 

9-57 

On  dried  substance 

9-98 

Aqueous  extract  (per  cent.) — 

On  sample    

On  dried  substance  . . 

1-14 
1-17 

1-10 
1-13 

2-58 
2-64 

1-13 

1-17 

1-27 
1-32 

Abel   heat  test  at   160°  F. 
(71-1°  C.)  min 

83} 

OJ 

cold 

Deflagration  test  (°  C.)    ... 

182-5 
183-0 

175-5 
176-0 

181-5,  182-0 
182-0 

180-0 
179-0 

180-5 
181-0 

Effect  of  a  moist  atmosphere  on  the  ballistics. — The  following  results  show  that  the  heat  test  of  a  nitrocellulose 
powder  may  fall  to  a  very  low  point,  whilst  the  ballistics  are  still  practically  unaffected  : — ■ 
Firing  trials  of  nitrocellulose  powder  stored  at  46°  C.  {wet). 


Weight  of 

Pressure  (tons 

Heat  test  of 

Mode  of  packing. 

charge  fired. 

Temp,  of  charge. 

Muzzle  velocity. 

per  square  in.). 

powder  (180°  F.). 

kilos. 

•c. 

f.s. 

15-649 
15-649 
15-649 
15-649 

27 
26 
26 
26 

2763 
2720 
2741 
2791 

15-20 
14-35 
14-75 
15-80 

>           26 

( 

After  6  months 

Air  tight  iron  case 

\ 

,, 

,, 

15-649 

26 

2783 

15-85 

„ 

tt 

15-649 

26 

2768 

15-50 

[             l 

,t 

Jt 

15-649 

26 

2817 

16-50 

| 

„ 

„ 

15-649 

26 

2792 

15-30 

1 

„ 

15-618 

27 

2718 

15-10 

\ 

„ 

,, 

15-645 

27 

2725 

15-10 

„ 

)( 

15-413 

27 

2738 

15-80 

\          °* 

,, 

)( 

15-411 

27 

2702 

14-90 

" 



15-597 

27 

2734 

15-05 

1 

When    the    powder  was   directly  exposed   to   the   wet  atmosphere  the  ballistics  commenced  to  suffer,  as  shown 

by  the  following  data  : — 


"Unheated 

After  6  months 


kilos. 
15-649 
15-621 
15-521 
15-521 
15-521 


•c. 

26 
26 
26 
26 
26 


f.S. 

2741 
2702 
2645 
2584 
2586 


14-75 
14-40 
13-55 
13-00 
13-10 


26 
0} 


I        Our  thanks  are  due  to  the  Director  of   Artillery  and  to    the   Explosives  Committee  for  permission  to  publish 
"these  results. 
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London  Section. 

STUDIES    OF    BASIC    CARBONATES. 

B1      W.     A.     l'l\K. 

(This  J.,  Aug.  31,  1906,  pp.  78* 


Ebb  w\. 

P.  7!M.  ool.  1,  line  4(1 ;  for  "  Arzfuni  "  read  "  Axzruni." 
P.   793,  ool.   -'.   line  .">  from  bottom;    fur  "  produota " 
.read  "  product." 


]'.    794,    .-I     i.    line    8 .    for   nil  \iL.<  0..2H.0    read 
0H.MgCO,H,2H,O. 

Line  9,  for  OH.MgCO,B  read  "ii  MgOO,H,2B  ,0 

P.  795,  col.  1,  line  :i'.i ;  \>,r  Crystal!  read  Krystalle 

p    798,    read  heading  of  ool.   S,  Table   111.   thus: 
"  Concentration  OH.MgCO3H.2HjO  pet  lib 

The  asterisk  in  heading  of  col.  5,  Table  IV..  refers  to 
the  analyses  at  top  of  p.  7 ' * 7 .  whilst   the  footnote  n 

to  lli  on   |>.  797,  ool.    1,  hue-  81. 

P.  798,  col.  1,  line  7  ;  for  MgfCOjNa)  read  Mg(C03Xa)2- 
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(Continued  from  page  916.) 

English  Patents. 

Atomising  liquids  ;   Centrifugal  fans  or  machines  for . 

P.      Kestner.      Lille,     France.  Eng.      Pat.      20,698, 

Oct.    12,   1905. 

The  improvement  claimed  consists  in  constructing  the 
casing,  in  which  the  atomising  fan  works,  of  such  large 
dimensions  internally,  tint  the  mist  produced  by  the 
fan  is  not  thrown  violently  against  the  walls  of  the  casing 
and  condensed  to  liquid,  but  has  room  to  fall  slowly  to 
the  bottom  of  the  easing.  By  this  arrangement  the 
atomised  liquid  remains  for  a  comparatively  long  period 
in  intimate  contact  with  the  air  or  gas,  so  that  very 
complete  hunudineation  or  washing  is  attained. — W.H.C. 

Kilns  ;    Vertical .     E.  Schmatolla,  Berlin.     Eng.  Pat. 

21.110.  Oct.   18,   1905. 

Addition  of  Sept.   26,    1905.   to  Fr.   Pat.   352,549  of 
1905;    this  J.,  1906,  267.— T.  F.  B. 


French  Patents. 

urs  [Water,  alcohol,  ether,  <fcc] ;  Separation  of  , 

soluble  in  sulphuric  acid  and  mixed  with  air.       H.  de 
Chardonnet.     Fr.  Pat.  361,648,  July  26,  1905. 

The  mixture  of  air  and  vapour  is  driven  by  fans,  capable 
of  producing  a  pressure  equal  to  from  80  to  120  mm.  of 
water,  through  a  series  of  leaden  chambers  or  towers  in 
which  a  mist  of  sulphuric  acid  is  produced  by  suitable 
atomisers.  The  towers  are  provided  with  coils  through 
which  water  or  steam  is  circulated  to  produce  any  desired 
temperature.  The  towers  are  arranged  in  series,  in  the  first 
of  which  water  only  is  absorbed  by  the  mist  of  sulphuric 
acid,  and  in  the  last  only  the  alcohol  or  ether.  From  the 
Uquid  condensing  in  the  last  chamber,  the  alcohol  or  ether 
is  recovered   by'distillation. — W.  H.  C. 

Multiple     effect     evaporator ;  Process     for     causing    the 

liquid  to  trickle  down  the  tubes  in  a  .     F.  J.  L.  E. 

Lancelle.     Fr.  Pat.  365,945.  May  5.  1906. 

Is  ordinary  evaporators  the  liquid  is  introduced  below 
the  lower  tube-plate,  and  rises  up  the  wide  central 
tube     to     a     level     slightly     above     the     upper     tube- 

of 


upper 
always    full 


a 
plate ;  the  tubes  are  consequentlv 
hquid.  and  the  bubbles  of  vapour  are  generated 
the  pressure  of  this  liquid.  According  to  the 
specification,  the  liquid  is  introduced  through  an  1 
Placed  at  the  lower  end  of  the  central  tube.  The  liquid 
is  projected  vertically  upwards,  and  falls  as  a  spray  upon 
the  upper  ends  of  the  evaporator  tubes,  down  which 
it  trickles.  The  level  of  the  liquid  is  not  allowed  to  rise 
above  the  lower  tube-plate,  and  the  vapour  is  generated 
much  more  easily,  as  the  tubes  contain  no  column  of  Uquid 
the  pressure  of  which  has  to  be  overcome. — \V.  H.  C. 


Beating   and   evaporating   liquids   ),>/    meant   of   steam; 

Apparatus  for .      U.  B.  Morison.     Kr.  Pat.  366,413, 

May  19,  P.ni.i.      Under  Int.  Cone.  May  24,  1905. 

See  Eng.  Pat.  10.817  of  1905  ;  this  J.,  1906,  462.— T.F.B. 

Kinetic  energy  of  a  moving  fluid  ;  Process  for  transforming 

the  chemical  energy  of  a  combustible  into  the ,  and, 

apparatus     therefor.     A.     Vogt.     Fr.     Pat.     366,301, 
May    15,    1906. 

See  Eng.  Pat.  3607  of  1905  ;   this  J.,  1906,  746.— T.  F.  B. 

Drying  or  converting  liquids  into  the  solid  state  ;   Process 

and  apparatus  for .     J.  Kunick.      Fr.  Pat.  366,286, 

-May  16,  1906.  Under  Int.  Coin.,  March  3,  1906. 
The  cylinder,  on  the  surface  of  which  the  material  is 
to  be  dried,  is  encased  in  a  shell,  and  a  current  of  air  is 
forced  through  the  annular  space  between  tin-  two. 
The  rapid  current  of  air  enables  the  evaporation  to  be 
conducted  at  a  low  temperature,  so  that  the  solids  are  not 
overheated  and  injured.  Several  cylinders  may  be 
employed.  If  the  drying  is  conducted  at  temperatures 
in  the  neighbourhood  of  40°  C,  the  current  of  air  must 
lie  previously  heated,  but  at  higher  temperatures  this  is 
not  necessary. — W.  H.  C. 

Dryer.     Aktiebolaget-Separator.     Fr.  Pat.  366,546, 
May  23,   1906. 
The  claim  is  for  a  centrifugal  drying  machine  in  which 
the  perforations  of  the  drum  are  made  conical,  and  are 
provided   with   brushes  or  scrapers   to  remove  any  solid 
which  may  accumulate  in  and  stop  up  the  orifices. — W.H.C. 


IL— FUEL,  GAS,   AND   LIGHT. 

(Continued  from  page  921.) 

Oxygen,  carbon  dioxide,  and  steam  ;  Rates  of  action  of  

on  carbon.     P.  Farup.     VII.,   page  983. 

English  Patents. 

Agglomerates,  paint  material,  fuel  briquettes,  and  the  like  ] 

Manufacture  of .     R.  A.  Le  Maitre,  Ixelles-Brussels, 

Belgium.     Eng.  Pat.   15,818,  Aug.  2,  1905. 

See  Fr.  Pat.  356,951  of  1905  ;   this  J.,  1906,  10.— T.  F.  B. 

Briquettes  ;    Manufacture  of  weather-proof by  means 

of  binding  materials  soluble  in  water.  R.  Bock,  Smichow, 
Austria.     Eng.  Pat.  23,902,  -Nov.  20,  1905. 

See   Addition  of  Xov.    IS,   1905,  to  Fr.  Pat.  325,708  of 
1902  ;    this  J.,  1906,  466.— T.  F.  B. 

Petroleum ;      Manufacture  of   solidified  for   use  as 

fuel.  J.  M.  A.  Stillesen,  Brooklyn,  U.S.A.  Eng.  Pat. 
38,  Jan.  1,  1906. 

See  U.S.  Pat.  809,998  of  1906  ;  this  J.,  1906,  169.— T.  F.  B. 

c 
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[Suction]  Gas-producing  jJants.  H.  J.  Gripe,  Acocks 
Green,  Worcester.     Eng.  Pat.  10,410,  Sept.  26.   1905. 

Two  suction  pas  producers,  each  of  which  can  supply  all  the 
gas  required  by  the  engine,  are  connected  through  suitable 
valves  to  a  common  washing  and  cleaning  plant.  Whilst 
one  producer  is  in  use,  the  other  is  held  in  reserve.  When 
it  is  necessary  to  shut  off  the  first,  to  clean  out  the  clinker, 
the  valve  controlling  the  reserve  producer  is  opened 
slightly,  and  the  generation  of  gas  is  allowed  to  proceed 
in  it  until  it  is  in  full  working  condition,  whereupon  the 
valve  is  opened  fullv,  and  the  first  producer  is  shut  off. 

— H.  B. 

Gas  manufacture.  R.  G.  Shadbolt,  Grantham,  Lines., 
and  C.  B.  Tullv.  London.  Eng.  Pat.  21,124,  Oct.  18, 
1905. 

The  process  of  blending  producer  gas  and  coal  gas. 
described  in  Eng.  Pat.  16.955  of  1905  (this  J..  1906.  917). 
is  modified  by  causing  the  producer  gas,  before  it  mixes 
with  the  coal  gas,  to  pass  through  a  mass  of  incandescent 
coke  or  the  like,  whereby  the  carbon  dioxide  in  the  pro- 
ducer gas  is  to  a  large  extent  reduced  to  the  monoxide. 
In  carrying  out  the  process  in  a  bench  of  horizontal 
retorts,  one  of  the  retorts  may  be  employed  as  a  reducing 
retort,  being  connected  at  the  rear  end.  by  a  vertical 
channel,  with  the  top  of  the  gas  generator,  and  at  the 
front  with  an  ascension  pipe  leading  to  the  hydraulic 
main.  By  this  arrangement  the  producer  gas  is  led 
through  incandescent  coke,  contained  in  the  retort,  on 
its  way  to  the  hydraulic  main. — H.  B. 

[Surtion]  Producer  gas  generators.  T.  W.  S.  Hutchins. 
Manchester,  and  J.  B.  Wilkie,  Liverpool.  Eng.  Pat. 
22,974,  Nov.  9,  1905. 

The  vertical  pipe  conveying  the  hot  gas  from  the  top  of 
the  producer  to  the  foot  of  the  scrubber  is  wound  exter- 
nally with  a  helix  of  fibrous  material,  on  to  which  water  is 
fed  ;  and  the  pipe  is  surrounded  by  a  wider  pipe,  open 
at  the  top,  and  communicating  at  the  bottom  with  the 
space  beneath  the  fire  in  the  producer.  When  the  pro- 
ducer is  in  action,  the  air  supply  is  drawn  down  the  latter 
pipe,  and  carries  with  it  the  steam  given  off  by  the  wet 
fibrous  material.  The  producer  is  closed  below  the  fire 
grate,  by  a  horizontal  plate  on  to  which  water  is  fed,  and 
the  steam  generated  from  it  likewise  mingles  with  the  air 
supply. — H.  B. 

Gas   retort ;    Introduction  of   steam  or  gas   into  a  . 

G.  A.   Heckert,  Munich,  Germany.     Eng.   Pat.  25,045, 

Dee.  2,  1905. 
See  Fr.  Pat.  360,032  of  1905 ;  this  J.,  1906,  466.— H.  B. 

Producer  gas  plants.  Tangves,  Ltd.,  and  J.  H.  Pitt, 
Smethwick,  Staffs.     Eng.  Pat.  26,763,  Dec.  22,  1905. 

The  improvements  claimed  consist  essentially  in  the 
combination,  with  the  gas  plant,  of  a  heated  chamber,  on 
to  the  walls  of  which  the  gas-charged  water  from  the 
drain-box  of  the  scrubber  of  the  gas  plant  is  delivered,  in 
order  to  expel  evil-smelling  gases  from  the  water,  and 
render  it  fit  for  re-use.  In  applying  the  method  to  a 
suction  gas  plant  in  connection  with  a  gas  engine,  the 
water  from  the  scrubber  is  delivered  into  a  tank,  pumped 
thence  through  the  water  jacket  of  the  engine  cylinder, 
delivered  hot  in  the  form  of  a  spray  on  to  the  outside  of 
the  exhaust-gas  box,  and,  thus  purified,  is  led  into  a  tank  and 
again  delivered  into  the  scrubber.  The  carbon  monoxide, 
&c,  expelled  from  the  water,  may  either  be  allowed  to 
escape  along  with  the  exhaust  gases,  or  may  be  kept  apart 
from  the  latter  for  use.  This  system  enables  the  usual 
circulating  tanks  for  the  engine  to  be  dispensed  with. 

— H.  B. 

Gasifying  raw  combustible  materials ;  Method  of  and 
apparatus  for  — — .  P.  Hoering  and  W.  Wieland, 
Berlin.     Eng.  Pat.  2245,  Jan.  29,  1906. 

Gas  is  generated  from  combustible  materials,  such  as 
peat  and  the  like,  containing  large  quantities  of  water, 
by  first  carbonising  them  in  a  vertical  still  or  retort,  and 
then  producing  gas  from  the  coked  substance  in  a  generator, 


situated  beneath  the  retort,  and  separated  from  the  latter 
by  a  valve,  the  generator  being  fed  periodically  from  the 
retort.  The  retort  is  heated  externally  either  by  the  hot 
producer  gases,  or  by  the  combustion  of  the  distillation 
gases.  To  prevent  damage  to  the  separating  valve  by 
the  heat  of  the  coke  in  the  retort,  the  latter  is  provided 
centrally  with  a  vertical  pipe,  open  at  both  ends,  and 
extending  from  near  the  top  to  near  the  separating  valve  ; 
the  steam  generated  in  the  upper  parts  of  the  fuel  is  thus 
led  down,  and  discharged  into  the  coke  near  the  valve, 
cooling  the  coke,  and  then  mingling  with  the  distillation 
gases.  Alternatively,  the  valve,  or  the  portion  of  the 
retort  casing  near  it.  may  be  water-cooled,  the  steam 
generated  being  passed  into  the  apparatus.  The  gases 
and  steam  liberated  in  the  retort  may  be  led  down  into  the 
generator  either  directly,  or  after  having  been  burned  in 
fire-tubes  surrounding  the  retort. — H.  B. 

Suction    gas    producers.      F.    Bauke,  Berlin.      Eng.   Pat. 
8276,   April  5,   1906. 

See  Fr.  Pat.  363,348  of  1906  ;  this  J.,  1906,  842.— T.  F.  B. 

Gas    retorts.     T.    Jerratsch.    Schwerin,    Germanv.     Eng. 
Pat.  8433,  April  7,   1906. 

See  Fr.  Pat.  365.162  of  1906 ;  this  J..  1906,  919.— T.  F.  B. 

Gas  generators  ;    Suction .     F.  Bauke,  Berlin.     Eng. 

Pat.  8778.  April  11,  1906. 

See  Fr.  Pat.  365,364  of  1906  ;  this  J.,  1906,  920.— T.  F.  B. 

Protective  gas  :    Production  of  non-oxidising ,  for  use 

in  conjunction  with  petroleum  and  other  combustible 
liquids.  C.  Martini  and  H.  Hiineke,  Hanover.  Eng. 
Pat.  10,948,  Mav  10,  1906.  Under  Int.  Conv.,  Mav  15, 
1905. 

See  Addition  of  Oct.  31.  1905,  to  Fr.  Pat.  337,733  of  1903  ; 
this  J.,  1906,  363.— T.  F.  B. 

[/L'r-]  Carburetting  process,  and  apparatus  therefor.  F- 
Griinewald,  Schoneberg,  Germanv.  Eng.  Pat.  12.127, 
May  24,  1906. 
Air  is  carburetted  at  ordinary  atmospheric  temperatures 
by  passing  it  through  a  rotating  drum  containing  a  net- 
work of  intersecting  bars,  which  are  kept  constantly 
wetted  with  a  thin  film  of  "  viscous  liquid  fuel  "  (i.e., 
liquid  hydrocarbon  having  a  sp.  gr.  exceeding  0-7). — H.  B. 

Carburetting     apparatus.     F.      Griinewald,      Schoneberg, 

Germany.  Eng.  Pat.  12,128,  May  24,  1906. 
"  Non-absorbent  balls,  preferably  spherical  and  of  such 
a  size  that  the  interstices  between  them  are  not  filled  by 
the  liquid,"  are  used  as  filling  material  for  the  carburetting 
chamber  of  an  apparatus  for  carburetting  air  by  means 
of  liquid  hydrocarbon. — H.  B. 

Incandescing     bodies    for     electric    incandescent    lamps; 

Manufacture    of .     A.    Just    and    F.    Hanaman, 

Budapest.  H.  Landesberger  and  I.  Salzmann,  Vienna, 
and  Verein.  Electricitats  A.-G,  Budapest,  Hungary. 
Eng.  Pats.  20,175  and  20,175a,  Oct.  5,  1905. 

See  Fr.  Pat.  358,272  of  1905  ;  this  J.,  1906,  213.— T.  F.  B. 

French  Patents. 

Washer  for  coal  and  other  materials.     Hevl  and  Patterson, 
Incorporated.     Fr.   Pat.  364,640,  Jan.  23,   1906. 

The  washer  consists  essentially  of  an  oscillating  table, 
the  foundation  of  which  consists  of  a  series  ofjtransverse 
laths,  alternately  fixed  and  movable.  The  laths  placed 
at  one  end  of  the  table  are  close  together,  and  have  only 
one  side  inclined,  whilst  those  at  the  other  end  are  further 
apart,  with  the  intervals  gradually  diminishing  between 
them,  and  have  both  their  faces  inclined.  The  finest 
impurities  are  removed  at  the  former  end  of  the  table. 

—A.  G.  L. 

Fuel  ;    Method  of  preparing  solid  .     S.   Borlin.     Fr. 

Pat.  365,762,  April  30,  1906. 

Lumps  of  calcined  magnesium  carbonate  are  placed  in 
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petroleum  until  they  li.i\  .■  ab  orbe  l  aa  much  ns  thej  will 
t.ik.  up  (about  three  times  their  own  weight),  ..n. I.  alter 
draining,  the)  are  read)  for  use  as  fire-lighters,  &c.     C   S, 

Cokt     ovens;      System     "f     high-temperature       -  E. 

[ppolito.     Fr.    Pat,    366,888,    March    7,    1900. 
Int.  Oonv.,  March  9,  L905, 
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The  system  is  shown  in  the  accompanying  illustrations,  of 
which  Fig.  1  is  a  plan  and  Fig.  2  is  an  end  view,  partly  in 
section.  All  the  gases  issuing  from  the  oven.  E.  heat  the 
horizontal  channels,  H  and  I,  and  then  heat  the  sole  of 
the  oven  on  issuing  from  the  horizontal  channel  at  C. 
In  a  similar  manner  the  gases  from  the  oven,  K,  traverse 


the  horizontal  ohannwls,  S  and  l'.  and  unite  with  the  gases 
from  E  .it  C,  whence  thej    pa  i  under  thi  both  K 

and  S  to  eeoape  into  the  oolleetor,  u.  leading  t"  tli" 
ohinmi  that  i    to    ay,  the  gates  fr.nn  the  two 

nvciis  an nrnit rated  in  order  t.i  in.it  the  Bolea  ..i  both. 

The   horizontal   channels    maj    be   replaced    bj    rorti     I 

imrs.—  ('.  S. 

Cute  oven.     O.  A.  Qobbe,     BV,  Pat  366,002,  May  B,  1900. 
I  n. I.  i  Int.  Conv.,  May  16,  1906 

The  principle  involved  is  the  utilisation  of  tin-  gases 
distilled  from  the  coal  for  transmitting  the  calories  h  l,<-r- 
ated  by  the  red  hot  coke  to  the  coal  under  distill. iti..n, 
tlir  requisite  heal  for  keeping  the  apparatus  at  work  being 
furnished  by  burning  a  little  ooke,  coke-oven  gas,  or  other 
■_  .  -.  I  In-  i. Mil  .-.insists  of  a  number  of  ..vims  joined  in 
pairs,  and  communicating  by  means  of  conduits  fitted 
with  regulating  bells  and  an  aspirator.  Each  oven  is 
provided  with  a  bell  for  admitting  air  to  the  upper  part 
of  the  oven,  two  charging  orifices,  and  a  conduit  leading  to 
a  tank  for  the  surplus  gas.  Conduits  with  regulator 
bells  are  provided  under  the  sole  of  the  ovens,  for  the 
admission  of  air  under  the  sole. — C.  S. 


Boiler  fire-box  fur  lit/uid   or   gaseous  fuels.     A. 
Scigle.     Fr.  Pat,  361,597,  July  1,  1905. 


and    S. 


The  ordinary  fittings  being  removed  from  the  flue,  a, 
the  liquid  or  gaseous  fuel  is  injected  by  two  or  more 
injectors,  c.  c.  in  the  direction  indicated  by  the  line,  x,  y. 
At  the  bottom  of  the  flue,  a.  is  placed  an  air  chamber  or 
casing,  D,  the  upper  surface  of  which  is  stepped  as  shown, 
and  provided  with  rows  of  openings,  c.  in  each  of  the  steps. 
The  air  necessary  fur  combustion  is  drawn  through  these 
openings  by  the  natural  draught  in  the  direction  indicated 
by  the  arrows,  so  that  the  gaseous  fuel  burns  progressively 
along  the  whole  length  of  the  flue — W.  H.  C. 

Heat  energy;    Apparatus  for  the  production  of  in  a 

closed  receiver.  M.  Castelnau.  Fr.  Pat.  365.502, 
April  2,3,  1906. 

The  apparatus  consists  of  a  strong  closed  receiver,  into 
which  a  combustible  gas  or  liquid  (e.g.,  petrol)  and  a  gaseous 
or  liquid  supporter  of  combustion  (e.g.,  compressed  or 
liquefied  air  or  oxygen)  are  forced  simultaneously  by  means 
of  a  system  of  three  pumps.  A  certain  proportion  of 
water  is  also  injected  into  the  receiver.  The  combustible 
mixture  is  ignited  electrically  or  otherwise,  thereby 
producing  a  mixture,  at  high  pressure,  of  steam  and  the 
products  of  combustion,  which  is  led  off  from  the  receiver 
to  drive  a  motor. — H.  B. 

Smote  :    Process  of  washing  and  laying  .     J.   F.   P. 

Kestncr.  Fr.  Pat.  365,453,  April  21,  1906.  Under 
Int.  Conv.,  May  5,  1906. 

See  Eng.  Pat.  9549  of  1905  ;   this  J.,  1906,  555.— T.  F.  B. 

Gas  coniaining    suspended  dust   or    smote;    Process  /or 

the  rapid  u-ashing  of .     J.  F.  P.  Kestner.     Fr.  Pat. 

365,452,  April  21,  1906.  Under  Int.  Conv.,  May  5, 
1905. 

See  Eng.  Pat.  9548  of  1905  ;   this  J.,  1906,  464.— T.  F.  B. 

Gaseous  mixture  containing  hydrogen  and  methane  ;   Manu- 
facture   of    a    .     P.    Sabatier.     Fr.    Pat.    361,616, 

July  7,  1905. 

In"  the  patentees  earlier  French  patents  (this  J.,  1905. 
1164)   are   described   processes   for   producing   a   mixture 
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of  hydrogen  and  methane  by  (1)  decomposing  water-gas 
in  presence  of  reduced  nickel,  iron,  or  cobalt,  at  300° — 
500°  C.  and  (2)  causing  steam  to  react  upon  the  carbon- 
ised metals  at  4003 — 500°  C.  According  to  the  present 
invention  the  two  operations  are  conducted  simultaneously ; 
a  mixture  of  steam  and  water-gas  is  led  over  the  reduced 
metals  at  400°— 500°,  and  from  the  product  any  useless 
constituents,  such  as  carbon  dioxide,  may  be  removed 
if  desired.  Instead  of  water-gas.  any  gas  containing 
carbon  monoxide,  with  or  without  hydrogen,  may  be 
employed  ;   e.g.,  producer  gas,  blast-furnace  gas. — H.  B. 

Gas     producer.     G.      Viarme.      Sixth      Addition,     dated 
March  31,  1906,  to  Fr.  Pat,  309,432,  March  27,  1901. 

Ax  annular  steam  generator,  situated  at  the  base  of  a 
suction  gas  producer,  is  provided  with  lateral  holes  for 
escape  of  the  steam,  and  with  a  hole  in  the  bottom  through 
which  the  excess  of  water  may  drop  into  the  enclosing 
ash-box.  An  outlet  pipe  at  the  base  of  the  ash-box  allows 
the  water  to  flow  out  into  a  receiver,  whereby  the  workman 
is  enabled  to  judge  of  the  sufficiency  or  otherwise  of  the 
water  supply.  In  order  that  the  suction  of  the  producer 
may  not  disturb  the  free  flow  of  the  water  from  the  ash- 
box,  the  wall  of  the  latter  is  perforated  at  a  point  above 
the  water  outlet ;  the  water  thus  flows  out  at  a  pressure 
equal  to,  or  but  little  inferior  to.  that  of  the  atmosphere. 

— H.  B. 
Gaseous  mixtures  ?     Centrifugal   separator  for  .     E. 

Mazza.     Fr.    Pat.    365,534,    April    24.     1906.     Under 

Int.  Conv.,  April  29,  1905. 

See  Eng.  Pat.  7421  of  1906,  this  J.,  1906,  841.— T.F.B. 

Sulphuretted  hydrogen*    Process  for  removing  from 

gas.     E.  Burschell.     Fr.  Pat,  366,047,  May  9,  1906. 

To  remove  sulphuretted  hydrogen  from  gas  in  the  wet 
way,  the  gas  is  washed  with  an  alkaline  solution  of  ferric  salt, 
obtained,  for  example,  by  dissolving  3  parts  of  potassium 
tartrate  in  100  parts  of  water,  and  adding  an  excess  of 
ferric  hydroxide  containing  caustic  potash  or  potassium 
carbonate.  The  ferric  hydroxide  is  at  first  dissolved 
partly  by  the  tartrate ;  as  the  dissolved  portion  is 
precipitated  in  the  form  of  sulphide  by  the  sul- 
phuretted hydrogen  in  the  gas,  fiesh  quantities  pass 
into  solution,  the  dissolving  and  precipitation  pro- 
ceeding as  long  as  any  ferric  hydroxide  remains.  The 
sulphide  of  iron  produced  is  then  oxidised  in  the  air,  with 
liberation  of  sulphur  and  formation  of  ferric  hydroxide, 
soluble  in  the  liquid  as  at  the  start. — H.  B. 

Sidphur  and  cyanides  from  spent  oxide,  &c.  ';   Process  and 

apparatus  for  the  extraction  of .     J.  J.  M.  Becigneul. 

Third  Addition,  dated  April  7.  1906,  to  Fr.  Pat.  345,071 
July  23,  1904.     VII.,  page  985. 

Calcium  carbide  7   Method  of  making .     H.  L.  Harten- 

stein.     Fr.   Pat.   365,800,  May  1,   1906. 
See  U.S.  Pat.  819,219  of  1906  ;  this  J.,  1906,  544.— T.F.B. 

Calcium  carbide  and  method  for  its  manufacture.     H.  L. 

Hartonstein.     Fr.  Pat.  365,801,  May  1,   1906. 
See  U.S.  Pat.  819,220  of  1906  ;  this  J.,  1906,  544.— T.F.B. 

Calcium    carbide ;     Method    of    protecting    .     H.    L. 

Hartenstein.     Fr.  Pat.  365,802,  May  1,  1906. 
See  U.S.  Pat.  819,221  of  1906  ;  this  J.,  1906,  544.— T.F.B. 

Calcium  carbide  ;   Process  and  apparatus  for  making . 

H.  L.  Hartenstein.     Fr.  Pat.  365,803,  May  1,   1906. 
See  U.S.  Pat.  819,222  of  1906  ;  this  J.,  1906,  544.— T.F.B. 

Filaments  for  incandescence  lamps  ;     Manufacture  of 

J.  CaneUo.     Fr.  Pat.  361,602,  July  3,  1905. 
See  U.S.  Pat.  829,568  of  1906  ;  this  J.,  1906,  919.— T.F.B. 

Luminous  bodies  for  electric  incandescence  lamps  ;   Process 

for    making    .     H.    Kuzel.    First    Addition,    dated 

July  26,  1905,  to  Fr.  Pat.  359,025,  Jan.  9,  1905. 

See  Eng.  Pat.  15,462  of  1905  ;   this  J.,  1906,  307.— T.F.B. 


Filaments  for  incandescence  lamps.  A.  Just  and  F.  Hana- 
man.  Third  Addition,  dated  Feb.  14,  1906,  to  Fr.  Pat. 
347.661,  Nov.  4,  1904  (this  J.,  1905,  431  and  1220,  and 
1906,  843). 

Tungstes  filaments  obtained  as  in  the  original  patent 
are  amorphous,  and  therefore  break  readily.  By  incor- 
porating with  the  tungsten  a  small  proportion  of  certain 
more  readily  fusible  metals,  such  as  chromium,  vanadium, 
tantalum,  thorium,  &c,  the  filament  during  the  final 
heating  fuses  so  far  as  to  assume  a  crystalline  character, 
with  interlacing  needles,  whereby  its  fragility  is  overcome. 
The  process  consists  in  forming  into  filaments  a  mixture  of 
finely  pulverised  tungsten,  a  small  proportion  of  one  of  the 
metals  mentioned,  and  an  organic  binder ;  carbonising 
the  mixture ;  eliminating  the  carbon  by  heating  the 
filament  in  a  mixture  of  steam  and  hydrogen  ;  and  finally 
heating  the  filament  electrically  to  a  high  temperature. 

— H.  B. 

Filaments  for  incandescence  lamps.  A.  Just  and  F. 
Hanaman.  Fourth  Addition,  dated  Feb.  19,  1906, 
to  Fr.  Pat.  347,661,  Nov.  4,  1904  (see  preceding  abstract). 

A  filamest  of  carbon,  or  of  metal,  or  of  a  mixture  of 
carbon  and  metal,  is  coated  with  tungsten  or  molybdenum 
by  heating  it  electrically  in  a  low-pressure  atmosphere 
of  hydrogen  containing  a  gaseous  compound  of  the  metal. 
A  pressure  of  200  mm.  of  mercury  is  suitable.  It  is  stated 
that  at  a  low  pressure  the  deposition  of  the  metal  occur  ! 
more  uniformly,  and  the  deposit  has  a  crystalline  form. 
Several  filaments  may  be  mounted  in  series,  and  submitted 
simultaneously  to  the  process. — H.  B. 

Conductor  ;  Electric  ,  especially  suitable  for  incan- 
descence lamps.  Parker  Clark  Electric  Co.  Fr.  Pat. 
366,236,  May  14,  1906. 

See  U.S.  Pat.  821,017  of  1906  ;  this  J.,  1906,  594.— T.F.B. 

m.— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,   PETROLEUM, 

AND  MINERAL  WAXES. 

(Continued  from  page  921.) 

Carbonisation  of  wood  by  superheated  steam.  F.  Elfstrom. 
Teknisk  Tidskrift,  1905,  General  Section,  289—291. 
Proc.  Inst.  Civil  Eng.,  1906,  164,  60—61. 

Supekheated  steam  is  introduced  directly  into  the  first 
member  of  a  row  of  retorts  ;  the  steam,  together  with  the 
gases  evolved  from  the  wood,  then  passes  to  the  next 
retort,  and  so  on.  The  greater  part  of  the  heat  is  required 
for  evaporating  the  moisture  contained  in  the  wood,  but 
the  steam  need  not  be  so  highly  superheated  for  this 
purpose  as  for  the  subsequent  charring  of  the  wood. 
The  hottest  steam  is  therefore  introduced  into  the  retort 
in  which  the  carbonisation  is  nearest  completion,  whilst 
the  fresh  wood  is  charged  into  the  last  retort  of  the  series, 
wherein  it  is  subjected  to  the  action  of  the  steam  and  gases 
coming  from  the  other  retorts.  With  ten  large  retorts 
connected  in  series,  each  of  20 — 30  cb.  m.  (about  700— 
1000  cb.  ft.)  capacity,  carbonisation  is  completed  in  12 — 
20  hours,  whilst  drawing  and  charging  take  4 — 5  hours, 
so  that  each  retort  can  be  worked  off  once  in  24  hours. 
When  carbonisation  is  complete  in  a  retort,  saturated 
steam  is  passed  in  for  one  hour  ;  this  becomes  superheated 
to  some  extent,  and  after  passing  through  the  superheater, 
is  used  for  completing  the  charring  in  the  next  retort. 
Water  is  next  introduced,  in  small  quantities,  into  the 
cooling  retort,  and  afterwards,  for  one  hour,  a  fine  spray 
of  water  is  showered  upon  the  charcoal,  which  is  then 
ready  to  be  drawn.  The  mixed  steam  and  gases  from 
the  finished  retort,  on  their  way  to  the  superheater,  are 
led  through  boiling  water  in  a  covered  tank,  in  which 
the  heavy  oils  (b.  pt.  200° — 250°  C.)  are  condensed.  It  is 
stated  that  by  working  with  superheated  steam,  the  yield 
of  oil  is  increased  by  about  17  per  cent.,  and  the  oil  is  of 
much  better  quality,  whilst  the  consumption  of  fuel  does 
not  exceed  15  per  cent,  of  the  weight  of  charcoal  obtained ; 
woodman's  chips  and  saw-mill  refuse  can  be  used  for  fuel. 

— A.S. 
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icking    gas  "    from    Baku    crude    oil.  .-     /  i 
of .    C.  Engler  and  I..  Rosner,     Oesterr.  Chem   a 

Techn.  Zeit,,  1906  |9J.     Chem.  Kev.  Fetl    u.    II .,,     [nd 
1906,  13.   144-  1  i... 

Tiik  crude  oil  used  for  the  distillation  was  brownish-black 
very  viscous,  and  had  an  unpleasant  odour       It  had  a  bd! 

St.  of  0-912  at  15°  ('..  and  >>n  distillation  in  an  Engl 
gave  the  following  results:  Benzine  (at  95  to 
1111  C.),  sp.  gr.  0-775,  I  pel  cent.;  petroleum  (140  to 
280  C),  sp.  gr.  0-847,  31  per  cent.;  cracking  distillate 
.'SO  C.l.  sp.  gr.  o-'.io--',  59  per  cent.  :  and  loss  (gases), 
r  cent,  by  volume.  The  cracking  process,  carried  oul 
as  far  as  possible  under  the  same  conditions  as  in  prat  1  ice, 
,:i\c  the  following  yield  :  Cracking  distillate,  78  j  i 
2;  and  gas.  10  per  cent.  On  the  a.-Miniplum  that  the 
only  paraffin  hydrocarbons  present  in  the  gas  were  methane 
anil  ethane,  it  was  found  to  have  the  following  composition 
by  volume: — Carbon  dioxide,  0-0;  unsaturated  hydro- 
carbons.  12-0 :  oxygen,  1-0;  carbon  monoxide,  2-2 ; 
hydrogen.  8-8;  methane,  43-0;  ethane.  :i  I  -<J  ;  and 
hydrogen  sulphide,  0-6  per  cent.  A  comparison  of  these 
figures  with  those  of  various  naturally  occurring  mineral 
nascs  shows  a  striking  agreemont,  and  henco  the  author 
infers  that  tho  formation  of  natural  gas  and  of  crackinc 
gas  is  due  to  analogous  processes.  The  heat  of  combustion 
of  the  gas  analysed  calculated  from  its  chemical  com- 
position is  8400  calories.  The  author  points  out  that  on 
an  average  about  10  per  cent,  by  volume  of  the  petroleum 
residue  submitted  to  the  cracking  process  escapes  in  the 
form  of  gas,  and  suggests  that  factories  should  take  steps 
to  utilise  this  gas. — C.  A.  M. 

Mineral    lubricating    oils:     Chemical    constants    in    the 

analysis    of    .     R.     Kissling.     Chem.-Zeit.,     1906, 

30,  932—933. 

In  addition  to  the  iodine  value  and  Maumene  figure,  the 
author  has  determined  tho  amount  of  asphaltum-pitch 
formed  on  heating  the  oils,  and  terms  the  result  the 
"  resinification  number  "  (  Verharzungszahl).  In  making  a 
determination,  50  grms.  of  the  oil  are  heated  in  a  ther- 
mostat for  60  hours  in  five  periods  of  12  hours  each,  at  a 
temperature  of  1-25°  to  135°  C,  the  heating  being  dis- 
continued for  12  hours  each  night.  The  oil  and  the 
pitch-like  residue  are  then  washed  with  petroleum  spirit 
into  a  500  c.c.  flask,  which  is  rilled  to  the  mark  with  the 
same  solvent,  and  allowed  to  stand  for  12  hours.  The 
deposit  is  then  collected  on  a  weighed  filter,  washed 
with  petroleum  spirit,  dried,  and  weighed.  The  amounts 
of  asphaltum-pitch  thus  obtained  with  21  representative 
oils  ranged  from  0-044  per  cent,  to  3-114  per  cent.  The 
iodine  values  were  determined  by  Wijs'  method  upon 
9  grms.  of  the  oil  dissolved  in  25  c.c.  of  carbon  tetra- 
chloride, and  the  Maumene  figures  by  treating  50  c.c. 
of  the  oil  with  25  c.c.  of  sulphuric  acid  (100  per  cent, 
monohydrate)  in  a  well-isolated  apparatus  devised  by 
the  author.  The  following  are  typical  of  the  comparative 
results:  — 


Oil. 


American  spindle  . 
Do.      refined   . 
Russian  machine  . 
American  turhine 
Machine  (?  Texas) 


Sp.  gr.  at 
15°  C. 


0-870 
0-875 
0-907 
0-922 
0-948 


Viscosity  in 

Kngler's 

apparatus  at 

25"  C. 


5-20 

5-00 

27-0 

16-50 

13-00 


rednoed  by  refining  the  oil,     The  nature  oi  the  ornd I 

" which  the  lubrioanf  we    on  pari  d  b  id  i i. 

"Il1"1'" I""   COD    taut,   and    it    „,„,!, I   „,.„,    ,|iat    ,„    thl'l 

re  peol    Penn  ylvanian   ami    i:,,    ,  ,.    . 

|,'""r  ,"rl"' ila  examined  diffen  d  great!] 

• '""'  "<  i1"'  h    0-081  to  J- 1 J  per  cent.)    wl,. 

,l"1'"  «""  bu<  little  diii.. i, in  ,i i,,,,.  vaxuet  .,„t] 

Maumene  figures.  In  praotiee  the  font  oils  behaved 
approximati  n  in  accordance  with  th     i  ,  own 

by  the  nainification  number,  and  the  oi]  yielding  2-12  |ht 
''■"'•  aN"  dirtied  the  machinery  through  separation  of 
""'  ptoh  after  the  usual  Inbrioation  ulnl  i  thi  turbine 
was  not  being  used. — C.  A.  M. 

Petroleum    production   of   Roumania.     Bd.    of  Trado  J 
Oct.  4,   1906.     [T.R.] 

The  production  of  Roumanian  petroleum  during  tho  first 
half  of  1906,  as  compared  with  the  first  half  of  1905,  was 
as  follows  : — 

First  half,  1905.  First  half.  1906. 
Metric  tons.         Metric  tons. 
Production  of  crude  petro- 

fcum    272,167       ..        404,358 

Production     of     petroleum 

refineries 223,76 1        . .        352,287 

Export — 
Crude  distilled  petroleum         19,904       ..  18,387 

Lamp  oil 39,887       ..         98,913 

benzine    26,045        ..  34,016 

French  Patents. 

Hydrocarbons-;    Process  for  the   partial   dehydrogenation 

°f   •     Soc.    Anon,    des    Combustibles    Industriels. 

Fr.  Pat.  365,428,  April  19,  1906. 

It  is  stated  that  hydrocarbons  (tars,  tar  oils,  &c.)  can  be 
polymerised  or  condensed  to  form  other  hydrocarbons 
by  passing  air,  alone  or  mixed  with  oxygen,  ozone,  or 
some  inert  gas,  through  the  heated  hydrocarbon  ;  the  heat 
produced  by  the  partial  oxidation  and  condensation  is 
said  to  be  sufficient  to  complete  tho  distillation.  The 
products  are  similar  to  those  produced  by  ordinary  dis- 
tillation at  a  higher  temperature.  The  following  is  an 
example  of  the  process:  A  coal  tar  of  sp.  gr.  1-1705. 
and  elementary  composition,  carbon,  91-07  per  cent., 
hydrogen,  5-36  per  cent.,  is  first  heated  to  105°  C,  and  air 
is  blown  in  at  the  rate  of  about  2  litres  per  minute  per 
kilo,  of  tar  ;  the  distillation  is  continued  until  the  tempera- 
ture has  reached  180°  C,  when  a  pitch,  of  the  composition, 
carbon,  91  per  cent.,  hydrogen,  9  per  cent.,  and  of  sp. 
gr.  1-22,  is  obtained.  By  similarly  distilling  a  mineral 
oil  tar  (sp.  gr.  0-937),  previously  heated  to  300°  CL,  until 
the  temperature  is  375°  C,  it  is  stated  that  the  products 
consist  of  a  series  of  hydrocarbons  of  value  as  lubricants, 
and  a  pitch  which  is  well  suited  to  briquetting  purposes. 

— T.  F.  B. 


Solidification 
point. 


Flashing 
point. 


"C. 

o 

0 
fluid  at— 15 

2 

—9 


"C. 

200 

200 
215 

220 
214 


Ignition 
point. 


•c. 

225 
228 
255 
267 
260 


Asphaltum 
pitch. 


Iodine 
value. 


Maumen* 
figure. 


per  cent. 
0-696 
0-144 
0-250 
1-730 
1-612 


11-05 
10-20 

7-20 
10-88 

9-46 


•c. 

11-5 
10-7 
8-1 
15-1 
16-4 


There  was  but  little  parallelism  between  the  numbers 
in  the  last  three  columns,  but  the  agreement  between  the 
amounts  of  asphaltum-pitch  and  the  Maumene  figures  was 
closer  than  between  the  Maumene  figures  and  iodine  values. 
In  the  author's  opinion  but  little  reliance  can  be  placed 
upon  the  iodine  number  as  a  constant,  and  little  more  upon 
the  Maumene  figure.  But  he  considers  the  resinification 
number  as  a  useful  criterion  of  an  oil.  The  amount  of 
asphaltum-pitch     formed     on     heating     was     materially 


Ammonia  ;       Extracting from      gas-liquor.       A. 

Fillunger.  Fr.  Pat.  365,769,  April  30,  1906. 
The  gas  liquor  is  heated,  preferably  in  a  column  apparatus, 
without  addition  of  lime.  The  ammonia  is  collected,  and 
the  liquid,  freed  from  all  but  a  minute  proportion  of 
combined  ammonia  (005  per  cent.),  is  pumped  into  a 
cooling  tower,  whence  it  is  taken  to  the  scrubber,  to  be 
again  used  in  absorbing  ammonia  from  gas.  The  process 
is  repeated  indefinitely,  so  that  one  and  the  same  quantity 
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of  gas  water  circulates  continually,  and  further  additions 
of  washing  water  are  unnecessary.  Two  kinds  of  distilling 
columns  are  shown  :  one  adapted  for  use  when  super- 
heated or  dry  steam  is  directly  employed  to  drive  off  the 
ammonia  ;  and  the  other,  in  which  indirect  heating  by 
ordinary  vapour  is  used,  with  or  without  the  aid  of  dry 
steam.— E.  S. 


IV.— COLOURING  MATTERS   AND 
DYESTUFFS. 

(Continued  from  page  924.) 

Azo  dyestuffs  derived  from  the  pyridine  series.  R.  Baumert. 

Ber.,  1906,  39,  2971—2976. 
The  author  has  prepared  azo  dyestuffs  containing  the 
pyridine  ring  by  combining  the  diazo-derivati  ves  of  p-amino- 
y-stilbazol  and  p-amino-a-stilbazol  with  phenols  and 
amines.  a-Stilbazol-p-azo-fl-naphthol  hydrochloride,  pre- 
pared bv  combining  the  diazo-derivative  of  p-amino-a- 
stilbazol"  with  j3-naphthol  in  alkaline  solution,  and  subse- 
quently acidifying  with  hydrochloric  acid,  crystallises 
from  hot  alcohol  in  red-brown  leaflets,  m.pt.  252 — 253°  C. 
The  dyestuff  is  slightly  soluble  in  hot  water,  and  its 
solution  dves  silk,  wool,  cotton,  and  mordanted  cotton  red. 
y-StUbazoi-p-azo-^-naphthol  hydrochloride  was  prepared 
in  a  similar  manner  from  p-amino-y-stilbazol.  It  dyes 
rather  darker  shades  than  the  foregoing  compound,  and 
melts  at  257°— 258°  C.  a-Stilbazol-p-azoresorcinol  is  only 
slightly  soluble  in  water,  and  dyes  silk  and  cotton 
yellowish-brown,  wool,  and  mordanted  cotton  coffee- 
brown.  y-Stilbazol-p-azoresorcinol  gives  redder  shades 
than  the  corresponding  a-compound.  Sodium-a- stilbazol- 
p-azo-fi-naphthol  sulphonate,  obtained  from  Schaffer's  salt 
dyes  silk,  wool,  cotton,  and  mordanted  cotton  bright  red. 
Sodium-y-stilbazol-p-azo-f}-naphthol  sulphonate  possesses 
similar  properties  to  the  foregoing.  Disodium-a-stdbazol- 
p-azo-fi-naphtholdisulphonatc,  obtained  from  R  salt,  dyes 
silk,  wool,  and  cotton  bluish-red,  and  mordanted  cotton 
violet.  Disodium-y-stilbazol-p-azo-ji-naphtkol  disidphonate 
has  similar  dyeing  properties,  but  produces  redder  shades 
on  mordanted  cotton. — J.  C.  C. 

Isorosindone  and  analogous  compounds  [Azine  dyestuffs] ,; 

Constitution    of .     H.    Decker    and    A.    Wiirsch. 

Ber.,  1906,  39,  2653—2656. 
In  order  to  decide  between  the  para-  and  ortho-quinonoid 
formulae  for  dyestuffs  of  the  azonium  class,  the  authors 
have  studied  the  action  of  phenyl-magnesium  bromide 
on  isorosindone.  If  it  possessed  the  para- quinonoid  ketonic 
formula  it  should,  like  cyclaminone,  yield  a  tertiary 
carbinol  passing  into  a  phenylated  naphthazonium  salt 
on  treatment  with  acids.  No  such  reaction,  however, 
took  place,  and  the  conclusion  is  drawn  that  isorosindone 
possesses   the   ortho-quinonoid   formula, 


CBH,.0. 


The    molecular    weight   was   confirmed    by    a   cryoscopic 
determination  in  benzene  solution. — J.  C.  C. 

Rhodamines     [Pyrone     dyestuffs]  ;      Contribution     to    the 

knowledge  of  the .     E.  Noelting  and  K.  Dziewonski. 

Ber.,   1906,  39,  2744—2749. 


Aporhodamine  ethyl  ester  hydrochloride  was  obtained  by 
passing  dry  hydrogen  chloride  through  a  boiling  solution 
of  the  base  in  absolute  ethyl  alcohol  for  8  hours.  It 
crystallises  from  boiling  water  containing  a  little  hydro- 
chloric acid  in  bright  red  needles  possessing  a  gold  reflex. 
It  is  very  easily  soluble  in  cold  alcohol,  and  fairly  so  in 
cold  water.  It  melts  at  95°  C,  and  contains  5  mols.  of 
water  of  crystallisation,  of  which  four  are  lost  by  drying 
in  a  vacuum  over  sulphuric  acid,  and  the  remainder  by 
heating  to  120°  C.  By  treatment  with  aqueous  alkalis 
or  moist  silver  oxide,  a  coloured  base  appears  to  be  first 
formed,  which  gives  a  yellow  solution  on  extraction  with 
ether.  This  substance,  possibly  the  pseudo-carbinol  base 
of   the   aporhodamine   ester 


,C6Hj.N(CH3), 
(COOC2Hs)C6H4.C(OH)<'         >0 
C6H3.CH3 

however,  rapidly  passes  into  the  hydrolysed  aporhodamine 
base,  and  appears  not  to  be  capable  of  isolation,  owing 
to  its  readiness  to  form  the  lactone.  When,  however,  the 
ester  hydrochloride  is  treated  with  alkalis  in  cold  alcoholic 
solution,  the  ester  base  is  formed,  the  carbinol  hydroxyl 
group  becoming  at  the  same  time  etherified.  With 
ammonia  in  alcoholic  solution,  an  acid  carbinolimide  is 
produced.  The  aporhodamine  ester  salt  dyes  tannin- 
mordanted  cotton  yellowish-red.  The  dyeings  are  stronger 
and  a  little  bluer  than  those  of  aporhodamine  ;  they  are 
also  faster  to  washing. 

Aporhodamine  ethyl  esler-carbinol  ethyl  ether 

/C6H3.N(CH3)2     . 
(C00C2H5)C6H4.C(0C2H5)<'         >0 
C6H3.CH3 

is  formed  by  treating  the  cold  alcoholic  solution  of  the 
ester  hydrochloride  with  the  calculated  amount  of  potas- 
sium hydroxide.  It  separates  as  a  viscid  mass,  which 
becomes  crystalline  after  some  time.  It  crystallises 
from  hot  alcohol  in  small,  colourless  prisms  of  m.pt.  105°  C. 
It  is  easily  soluble  in  cold  alcohol,  ether,  benzene,  or 
xylene.  The  substance  dissolves  in  hot  acids,  with 
elimination  of  alcohol  and  formation  of  a  coloured  salt, 
identical  with  the  original  ester  salt. 

Aporhodamine-imide 

<C6H3.N(CH3)2 
>0 
CCH3.CH3 

is  obtained  by  treating  the  aporhodamine  ester  hydro- 
chloride with  ammonia  in  boiling  alcoholic  solution. 
Glistening  white  prisms  of  m.pt.  227°  C.  separate,  con- 
taining half  a  mol.  of  alcohol,  which  is  expelled  by  heat. 
The  substance  dissolves  in  boiling  dilute  acids,  yielding 
colourless  salts.  Saponification  experiments  with  alco- 
holic potash  or  concentrated  mineral  acids  were  without 
result.  Tetra-ethylrhodamine-silver  nitrate  and  aporho- 
damine-silver  nitrate  are  also  described.  (See  also  this  J., 
1905,  1296.)— J.  C.  C. 


Indigo  ;  Analysis  of  ■ 


C.  Rawson.  XXIII.,  page  1009. 


Dyestuffs ;     Recognition   and   discrimination   of   artificial 
organic .     G.  Gulinow.     XXIII.,  page  1007. 

English  Patents. 

Dyestuffs  :    Manufacture  of  new  azo  .     G.  B.   Ellis, 

London.  From  Chem.  Fabr.  vorm.  Sandoz,  Basle, 
Switzerland.     Eng.  Pat.  22,738,  Nov.  6,  1905. 

See  Fr.  Pat.  359,222  of  1905  ;  this  J.,  1906,  424.— T.  F.  B. 

Dyestuff  ;  Production  of  a  sulphuretted  [sulphide]  black 

E.  Vidal,  Paris.  Eng.  Pat.  23,733,  Nov.  17,  1905. 
A  new  dyestuff,  which  is  applicable  directly  to  cotton 
dyeing,  is  obtained  by  heating  sodium  sulphide  aud 
sulphur  with  amino-o-cresol  or  the  corresponding  nitro 
or  nitroso  compound  for  about  36  hours  at  a  moderate 
temperature  and  in  presence  of  water.  Example. — Boil 
in  an  iron  vessel  with  reflux  condenser,  100  kilos,  of  amino- 
o-cresol,  80  kilos,  of  sodium  sulphide,  50  to  80  kilos,  of 
sulphur,  and  800  litres  of  water. — D.  B. 

Dyestuffs  •       Manufacture     of     ortho-oxymonoazo . 

O.  Imray,  London.  From  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  26,383,  Dec.  18,  1905. 

See  U.S.  Pat.  827,468  of  1906;  this  J.,  1906,  922.— T.F.B. 

Dyestuffs  ;    Manufacture  of  new  azo .     Societe  pour 

"l'lnd.  Chim.  a  Bale,  Basle,  Switzerland.  Eng.  Pat. 
12,421,  May  28,  1906.     Under  Int.  Conv.,  May  29,  1905. 

See  Addition  of  Mav  29,   1905,  to  Fr.  Pat.  321,640  of 
1902  ;    this  J.,  1906,  14.— T.  F.  B. 
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United  States  Patent. 

Anthracene   derivative   [dyestuff],   and   process   ../   making 
.v.iin..     M.    H.    Isler,    Mannheim,    Germany,     \ 
to    Badische    Inilin   und   Soda    Fabrik,    Ludwigshafen 
on  Rhine,  Germany.     U.S.  Pat.  831,002,  Sept  II.  1906 

Ntw  anthracene  derivatives  arc  obtained  liy  treating  a 
logon- 1-aminoanthraquinone,  substituted  in  the  ortho 
position  i"  the  amino  group,  e.g.,  4-chloro-l-amino-2- 
methylanthraquinonc,  with  a  mixture  of  nitric  and 
sulphuric  acids,  and  then  with  phenol.  Thoj  are  obtained 
in  the  form  of  crystals,  insoluble  in  alkalis,  After  being 
■ulphonated.  the  products  dye  wool  in  blue  shades 
an  acid  bath.  —  A.  S. 

KitKNi  H   Patents. 

Indigo;     Production    of    finely    divided .     Badische 

Anilin  and  Soda  Fabrik.     Fr.  Pat.  361,689,  June  28, 
1905. 
F.ng.  Pat.  12,854  of  1905;   this  J.,  1905,  885.  -T.F.B. 

lA-Dihydroxynaphthale  ne  :    Production   of  monoalkyl 
of ,  and  mnn<>-  und  disazo  dyestuffs  derived  there- 
from.     Badische   Anilin   und   Soda   Fabrik.     Fr.    Pat. 
364,585,   March  26,   1906.     Under  Int.  Conv.,  Sept.  s 
and  13,  1905. 

Eng.  Pats.  7287  and  7287A  of   1906;   this  J.,  1906, 
-T.F.B. 

1.2-Diazonaphtholsulphonic  acids  and  their  salts  ;    Produc- 
tion   of    .     Badische    Anilin     und    Soda     Fabrik. 

Fr.    Pat.    365,919,    May   4,    1906.     Under   Int.    Conv., 
April    14.    1906. 

«ee  Eng.  Pat.  10.3-23  of  1906  ;   this  J..  1906,  751.— T.F.B. 

Dyestuffs :     Manufacture    of    red    vat    [anthracene]    . 

Badische    Anilin    und    Soda   Fabr.     Fr.    Pat.    365,920, 
May  4.   1906.     Under  Int.  Conv..  April  18,  1906. 

By  condensing  a  diaminoanthraquinone,  especially 
l..~>-diaininoanthraquinone  or  a-  or  (3-diaminoanthraqui- 
none,  with  2-ehloroanthraquinone.  new  vat  dyestuffs  are 
.obtained.  For  example,  20  kilos,  of  2-ehloroanthraquinone, 
10  kilos,  of  1.5-diaminoanthraquinone,  15  kilos,  of  anhy- 
drous sodium  acetate.  3  kdos.  of  cuprous  chloride,  and 
600  kilos,  of  naphthalene  or  nitrobenzene  are  boiled  for 
15  to  20  horfrs  under  a  reflux  condenser.  The  new 
•compound    has    probably    the    constitution — 

t'uH702(2)XH(5)Cj4H602(I)XH(6)C14H702> 
three  anthraquinone  residues   being  united   by  means  of 
two  imino  groups.        It  is  filtered  off,  washed  with  toluene, 
then  with  hydrochloric  or  glacial  acetic  acid,  and  finally 
with  water.     When   treated   with   strong   or  fuming   sul- 

S auric  acid,  with  or  without  addition  of  boric  acid,  it  yields 
yestuffs  giving  greyish-green  to  Bordeaux-red  shades  on 
wool  from  an  acid  bath.  With  an  alkaline  hyposulphite 
(hydrosulphite)  solution,  it  forms  a  yellowish-red  vat,  in 
which  cotton  is  dyed  in  red  shades,  very  fast  to  alkalis, 
acids,  chlorine,  and  light. — A.  S. 

Dyestuffs  7    Process  for  the   production  of  paluazo  . 

L  Cassella  und  Co.     Fr.  Pat.  361,590,  June  28,  1905. 

See  U.S.  Pat.  807,119  of  1905  ;   this  J.,  1906,  65.— T.F.B. 

Dyestuffs  ;     Process  for  the   production   of  trisazo   . 

L.  Cassella  und  Co.     Fr.  Pat.  361,624.  July   12,    1005. 

See  Eng.  Pat.  14,787  of  1905  ;   this  J.,  1906,  368.— T.F.B. 

Dyestuffs  ;     Process   for   the   production   of   polyazo   . 

L.   Cassella   und   Co.     First    Addition,   dated  July  24, 
1905,  to  Fr.  Pat.  361,590.  June  28,  1905. 

See  U.S.  Pat,  807,119  of  1905  ;    this  J.,  1906,  65.— T.F.B. 

Dyestuffs:    Process  for  preparing  red.  deep  red  to  violet, 

sulphide  .     Farbwerke  vorni.  Meister,   Lucius,  und 

Briining.     Fr.   Pat.   361,608,   July   4,    1905. 

.See  Eng.  Pat.  14.543  of  1905  ;   this  J.,  1906,  260.— T.F.B. 


Dyestuffs  .-    Process  of   making  o-hydroxumonoaxo   -. 

Farbwerke   vorm.    Meister,   Lucius,  und   Br&nmg      l  t 
r.it.  361,649,  July  26,  190(1 

See  I r.S  Pal .  827,468  ol  1906;  this  j_,  1906, 922.— T.F  B. 

Dyestuffs:   Process  for  preparing  red,  deep  red  to  violet, 
sulphide       --■     Farbwerke  vorm.  Meister,   I 

ing.     Fn--t   Addition,  dated    lug    5,   1905,   to   Pi 
Pal    361,608,  July  4.  1905. 

Sbi  Kng.  Pat.  14,543  of  1906  ;  this  J.,  1906,  260.— T.F.B. 

Di/estuff  suitable  fur  pr>  i»irintj  lakes  ;    Process  for  making 

•i/i  axo  .    Farbwerke  vorm    Meister,    Lucius,  and 

Briining.     Fr.    Pat.    366,110,    May    II.    1906,     Under 
Int.  Conv.,  July  12,  1906 

\\  mi:  wu.ir  acid  is  diazotised  and  combined  in  alkaline 
solution  »iih  2.6-naphtholsulphonic  acid;  the  resulting 
dyestuff    gives   a   yellowish  -  rod    solution   in    water,  and 

forms  brilliant  red  lake-  with  metallic  salts,  very  fast  to 
I. gin.  — T.  F.  B. 

Vegetable  bodies  ,     Proci  is  for  the  extraction  of  substances 

luffs,  tanning  matters,  <tc]  from .     J.Clarion. 

Fr!  1'at.  361,656,  Aug.  1.  1905. 
T.IE  process  claimed  consists  in  subjecting  the  vegetable 
substances,  in  a  finely  divide. I  oondition,  ore!  to  macera- 
tion with  a  suitable  solvent,  and  subsequently  to  pressure 
in  a  screw  or  other  form  of  press,  or  in  a  mill.  The  process 
is  repeated  as  often  as  i-  necessary  to  ensure  complete 
extraction,  and  can  be  arranged  so  that  the  materials 
are  treated  first  with  the  weak  liquor  from  a  previous 
extraction,  and  subsequently  by  weaker  liquors  or  by  the 
pure  solvent. — W.  H.  C. 

Dyestuffs  ;     Manufacture  of  new  azo  .     Farbenfabr. 

vorm'.  F.  Bayer  und  Co.     Fr.  Pat.  365,582,  April  25, 
1906.      Under  Int.   Conv..  Sept.  30,   1905. 

Azo  dyestuffs  giving  yellowish-red  to  scarlet  shades  on 
unmordanted  cotton  are  obtained  by  combining  one 
molecule  of  the  tetrazo-derivative  of  the  p-p-diamino- 
diphenyl  ether  of  quinol  either  with  two  molecules  of 
2-amino-5-naphthol-7-sulphonic  acid  or  its  substitution 
derivatives,  or  first  with  one  molecule  of  this  acid  or  its 
derivatives  and  then  with  one  molecule  of  another 
suitable  compound,  or  via  versa.  The  p-p-diamino- 
diphenyl  ether  of  quinol.  (XH2)C6H4.O.C6H4.O.C6H4(  N  H,  . 
is  obtained  by  treatiiiL'  p-chloronitrobenzene  with  the 
potassium  salt  of  quinol,  and  reducing  the  resulting 
nitro-derivative. — A.  S. 

Anthracene  derivatives    [dyestuffs]  ;    Manufacture  of  new 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

366,005,  May  8,  1906.  Under  Int.  Conv.,  Sept.  1,  1905. 
The  new  derivatives  are  obtained  by  nitrating  a-fi- 
dianthraquinonylamine  (see  Fr.  Pat.  357,138  of 
1905;  this  J.  1906,  66).  and  reducing  the  resulting  nitro- 
compounds. They  form  vat  dyestuffs  dyeing  unmor- 
danted cotton  in  green  shades.  For  example, 
20  kilos,  of  a-/3-dianthraquinonylainine  are  mixed  with 
1 10  kilos,  of  95  per  cent,  nitric  acid,  the  temperature  not 
being  allowed  to  rise  above  40"  C.  The  mixture  is  subse- 
quently heated  to  60° — 701  C.  ;  the  resulting  brown 
solution  deposits  golden-yellow  leaflets  of  the  nitro- 
compound. The  latter  when  heated  with  phenylhydrazine 
yields  a  green  dyestuff.  giving  olive-green  shades  on  cotton 
when  dyed  in  a  vat  containing  glucose  and  caustic  soda. 

V.—  PREPARING,      BLEACHING,      DYEING, 

PRINTING,     AND      FINISHING      TEXTILES, 

YARNS,  AND   FIBRES. 

(Continued  from  page  926.) 

Quinaldine  ;     Dyeing   properties  of  the  products  of  con- 
densation   of   with   aldehydes.      £.    Xoelting   and 

E.  Witte.     Ber.,  1906.  39.  2749—2751. 
The  authors  have  investigated  the  dyeing  properties  of 
benzalquinaldine,    C9HtiX.CH:CH.C<;Hi,    and    its    deriva- 
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lives.     A  3  per  cent,  solutiou  of  the  hydrochloride  dyes 
tannin  mordanted  cotton  intensely  yellow  ;    wool  and  silk 
an    only  very  slightly  coloured.      Bulach's  p-nitrobenzal- 
quinaldine    dyes    similarly    hut    greener ;      the    o-nitro- 
benzalquinaldine.    m.    ]>t.    147'    C.    (hydrochloride,    m.    pt. 
2T.V  C.)  and  m-nitrobenzalquinaldine.  m.  pt.  '.233'  C.  also 
dye  tannin  mordanted  cotton  yellow,  and  have  scarcely 
any  affinity  for  wool  or  silk.     The  piperonal-  and  nitro- 
piperonal-derivatives  give  similar  shades.     The  introduc- 
tion of  the   amino-group    into   benzalquinaldine  notably 
increases  the  dyeing  properties.     The  condensations  were 
effected    by   heating   equal    molecules    of   the    bases   and 
the  aldehyde  with  a  little  concentrated  hydrochloric  acid 
on  the  water-bath  for  10  hours.     p-Dimethylaminobenzal- 
quinaldine     was     obtained     by     heating     equimolecular 
quantities   of   the   components   for   three-quarters   of   an 
hour    to    150°    C.     Pale    yellow    leaflets    were    obtained 
by   recrystallisation   from   alcohol,    and   brownish-yellow, 
flat    needles    from    benzene.      The    compound,    which    is 
a  strong  base,   m.   pt.    177°   C,   dissolves  to  a  claret-red 
solution  in  dilute  acids.     It  is  soluble  in  alcohol,  glacial 
acetic  acid,   benzene,   &c.     A  yellow  polyhydrochloride  is 
precipitated    by   passing   hydrogen   chloride   through   the 
benzene  solution  ;   this  becomes  red  on  drying  in  a  vacuum 
over     potassium      carbonate.      p-Aminobenzalquinaldine 
obtained   from   p-aminobenzaldehyde   and   quinaldine,  or 
by  reduction  of  the  corresponding  nitro-compound,  is  at 
first  colourless,  but  on  drying,  becomes  bright  red,  m.  pt. 
154°   C.      The   hydrochloride,    m.    pt.   273°   C,   forms  red 
needles  ;    it  dyes  tannin  mordanted  cotton  red,  and  wool 
silk  orange.     3:4-Dihydroxybenzalquinaldine  described  by 
Nencki  is  a  basic  and  a  mordant  dyestuff.     The  hydro- 
chloride  dyes  wool,   silk,   and   tannin   mordanted   cotton 
orange-red,  and  the  base  gives  with  Scheurer's  mordanted 
cotton  strips  the  following  shades  :    aluminium,  brownish- 
red  ;      iron,    dark-brown    to    black ;      cerium,     thorium, 
zirconium,    yttrium,    uranium,    chromium,    bismuth,    and 
titanium,    brown   to   violet-brown ;     cobalt,    nickel,    zinc, 
and  cadmium,  a  light  or  Havanna  brown.     These  lakes 
are    fairly    fast    to    soaping.     The    acetyl    derivative    of 
dihydroxybenzalquinaldine  crystallises  in  yellow  needles, 
m.   pt.    165°  C.     It  is  soluble  in  alcohol,  acetic  acid,   or 
chloroform,  with  difficulty  in  ether  or  benzene,  insoluble 
in  water.     It  dyes  tannin  mordanted  cotton  yellow,  but 
the  compound  is  not  very  stable,  and  the  dyeings  gradually 
become  orange,  approaching  the  shade  of  the  non-acetyl- 
ated  substance. — J.  C.  C. 


Coal-tar  dyestuff  lakes  ;   Fastness  to  light  oj  different . 

E.  Valenta.     Chem.-Zeit,  1906,  30,  901—904. 

The  following  is  a  list  of  the  dyestuffs  examined  by  the 
author,  arranged  in  order  of  their  fastness  to  light.  Beds  : 
Alizarin  Red,  Pigment  Scarlet  3  B  and  G,  Fast  Orange  O, 
Permanent  Red  6B,  Autol  Red  BGE,  Cotton  Scarlet  extra, 
Permanent  Red  4B,  Lake  Red  P,  Autol  Red  BL,  Astazine 
Red  B,  Pigment  Red  G,  Pigment  Red  B,  Brilliant  Lake 
Red  R,  Astazine  Red  G,  Pigment  Bordeaux  N,  Autol  Red 
BLP,  Eosine  acid  ("  Eosinsaure")  L,  Permanent  Orange, 
Pigment  Orange  R.  azo  dyestuff  from  nitranilinesulphonic 
acid  and  /3-naphthol,  Lithol  Red  GG  and  R,  Brilliant 
Carmine  L,  Lake  Red  C,  and  Pigment  Purple  A.  Yellows  : 
Alizarin  Yellow  50,  Pigment  Fast  Yellow  G  and  R,  Pig. 
ment  Chrome  Yellow  L,  Pigment-Chlorin  GG.  and 
Flavazine  3GL.  Blues  and  violets  :  Indanthrene  S,  Alkali 
Blue,  Oxamine  Blue  ON,  Lanacyl  Violet  3B,  Oxamine 
Copper  Blue  RR,  Immedial  Pure  Blue,  Victoria  Blue 
GN,  and  Acid  Violet  P\V.  Greens :  Light  Green  SL 
and  Lake  Green  BW.  In  the  majority  of  cases  the 
dyestuffs  were  precipitated  with  barium  and  aluminium 
hydroxides,  and  in  a  few  instances  as  calcium  and  tin 
lakes.  Dyestuffs  deficient  in  salt-forming  groups  such 
as  Pigment-Chlorin  GG,  Pigment  Chrome  Yellow.  Pigment 
Orange,  Pigment  Red,  and  Pigment  Bordeaux,  were 
mixed  with  water  with  or  without  the  addition  of  salt 
solutions  such  as  barium  or  calcium  chlorides.  Victoria 
Blue  was  precipitated  with  tannin  and  tartar  emetic  in 
the  usual  manner. — B*.  B. 

Fats  from  refuse  material.     A.  Lob.     XII.,  page  995. 


Turkey-red  oils  ;  Analysis  of .     W.  Herbig.     XXIII., 

page  1009. 

English  Patents. 

Textile     fabrics ;       Washing     machines     for .     H. 

Dvdvnski,     Whaler    Bridge,     Derbvshire.     Eng.     Pat. 
6871",  March  22.  1906. 

To  obviate  the  destructive  action  of  the  beaters  in  machines 
for  washing  textile  fabrics,  the  goods  saturated  with  the 
cleansing  liquid  are  drawn  out  of  the  washing  vessel,  and 
acted  upon,  whilst  suspended  in  a  slack  state,  by  beaters- 
rotating  in  a  direction  contrary  to  that  in  which  the 
material  is  travelling.  The  beaters  are  preferably 
arranged  so  that  they  act  on  both  sides  of  the  fabric,  but 
when  two  beaters  only  are  used,  their  striking  edges  are 
placed  out  of  line  with  one  another,  to  divert  the  direction 
of  the  suspended  cloth,  and  prevent  undue  tension. — D.  B. 

Cloth  or  other  fabrics  ;    Drying  cylinders  for  .     F- 

Farnworth.    Ramsbottom,    Lanes.     Eng.    Pat.    20,279r 
Oct.  7,  1905. 

The  cylinders  are  constructed  of  tinned  iron  or  other 
suitable  metal,  and  are  provided  with  a  rough  surface  by 
electrically  depositing  copper  or  other  suitable  metal  on 
the  outside  face,  so  that  the  cloth  in  drving  will  adhere 
to  the  surface,  and  in  this  manner  be  prevented  from 
shrinking. — D.  B. 

Formaldehyde-sul phoxylate s    [Discharges] ;      Manufacture 

of  .     O.  Imray,  London.     From  Parbwerke  vorm. 

Meister.      Lucius,     und     Briining,      Hoechst     a/Main, 
Germany.     Eng.  Pat,  3222,  Feb.  9,  1906. 

Ketone-sulphoxylates  may  be  transformed  into  the 
more  stable  formaldehyde-sulphoxylates  by  treating  them 
with  formaldehyde.  For  instance,  to  a  solution  containing 
140  parts  of  acetone-sodium  sulphoxylate  in  1  litre  of 
water  are  added,  whilst  stirring,  75  parts  of  formaldehyde 
of  40  per  cent,  strength.  The  combination  occurs  rapidly, 
and  the  product  may  be  obtained  in  a  solid  form  by 
evaporating  in  a  vacuum,  when  the  acetone  distils 
off.— D.  B. 

Fkench  Patents. 

Silk    fibres    [Cellulose-coated    silk    fibres    retaining  their 
tenacity   when   wet]  ;     Manufacture    of    water  resisting 

artificial   .     Soc.  Anon,    pour   l'Etude   Ind.  de   la- 

Soie  Serret.     Fr.  Pat.  363,949,  March  7,   1906. 

Fibres,  having  the  same  tenacity  in  the  wet  as  in  the 
dry  state,  are  produced  by  coating  natural  silk  fibres 
with  cellulose  by  passing  them  through  a  solution  of 
the  latter.  To  protect  them  against  the  action  of  the 
solvents  employed,  the  silk  fibres  may  be  treated  with 
formaldehyde  or  other  compounds  having  a  similar 
action  upon  them.  The  fibres  thus  coated  are  spun  either 
together  with  one  another,  or  with  uncoated  silk  fibres. 
In  the  latter  case,  the  uncoated  fibres  are  preferably 
stretched  while  being  spun  or  twisted  with  the  coated 
fibres,  so  that  when  the  yarns  produced  are  submitted 
to  tension,  the  strain  mav  be  chiefiv  borne  bv  the  uncoated 
fibres.— E.  B. 

Cellulose  solutions,  adapted   for    use  in    tlie  manufacture 

of    artificial    fibres,    resembling    in    appearance    sill:  ; 

Manufacture    of   -.    and    of    such    fibres.      E.    \V. 

Friedrich.     Fr.  Pat,  364.066,  March  12,   1906.     Under 

Int.  Conv.,  March  13,  1905. 
Basic  copper  salts  in  ammoniacal  solution  have  the 
property  of  dissolving  cellulose,  but  the  solutions  pro- 
duced are  not  sufficiently  concentrated  to  be  applicable 
to  the  manufacture  of  fibres.  By  substituting  for  the 
cellulose,  however,  certain  of  its  derivatives,  namely, 
oxvcellulose.  hydrocellulose,  hvdrated  cellulose,  or  colloidal 
cellulose,  solutions  of  suitable  concentration  (containing 
10  per  cent,  or  more  of  the  cellulose  derivative)  may 
readily  be  prepared.  The  best  results  are  obtained 
with  cellulose  compounds  obtained  by  subjecting  cellulose 
to  the  action  of  either  an  oxidising  agent,  caustic  soda-lye 
at  30°  B.,  or  an  acid,  such  as  sulphuric  acid  at  50°  B., 
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11.    :iIi.t    washing,    .1-1111    treating    thi     products 
with  one  of  these  reagents,  but  n  different  one  from  that 

ily  applied.  I  'ompared  with  the  cupro-amn 
-mini i. 'ii~  of  cellulose  hitherto  prepared  for  the  same  pur- 
he  solutions  of  the  products  in  an  ammoniacal  or 
alkvlaminic  solution  of  a  basic  copper  salt,  such  as  the 
u-bonatc,  sulphate,  phosphate,  or  acetate,  have  the 
wham.!.'.  .  n  i-  stated,  of  remaining  unchanged  acid  lit 
for  use  in  the  manufacture  of  fihn  latively  long 

tune.     Textile    fibres    arc    produced    from    them    by    the 
usual  methods.     K.  B. 

Artificial  silk:     Machine  for  spinning .      E.    Mert; 

Kr.   Pat  864,912,   April  4,   1906, 

The  pi|>o  which  Bupplies  the  silk  solution  under  pressure 

is  surrounded    by    another   pipe   in   which   a  refrigerating 

Ii<I iii<1  circulates.     In  one  form  of  apparatus  the  spinning 

I  machining  consists  of  a  hollow  comb-shaped  vessel,  which 

lis  connected  to  the  supply  of  solution  by  a  pipe  and  tap. 

tooth  portion  consists  of  n  number  of  glass  tubes  with 

capillary  openings.     The  spinning  apparatus  are  placed  in 

links   containing   an   acid   solution   in   order   to   give   the 

I  thread  a  eertain  consistence,  and  these  tanks  are  them- 

-    placed    in   cooling    tanks.     The    threads    from    the 

required    number  of    spinnarcts  are  led  through  a  guide, 

which,  by  means  of  an  elliptical  arrangement  of  wheels,  is 

made  to  move  to  and  fro  in  front  of  a  revolving  bobbin,  so 

is  to  wind    the   thread  into  the  shape  of  a  bobbin   with 

conical    ends.     The    winding    rollers    dip    into    a    suitable 

washing  liquid.      Another  form  of  spinning  apparatu 

<ists  of  a  tube  in  the  shape  of  a  truncated  cone.      In  tin-  is 

nlaced  a  spindle  of  the  same  shape  which  has  several  fine 

ongitudinal  grooves  on  it.     This  spindle  is   pressed   into 

he   truncated   portion  of  the  other  tube  by   means   of  a 

libber  pad.      The  solution  enters  at  the  lower  part,  and  is 

oreed    through   the   grooves   on   the   spindle,   which   form 

openings    when    the    spindle    is    forced    into    the 

•liter   tube.     In  another  form  each   capillary  opening   is 

urnished  with  a  tap  so  that  any  desired  number  of  threads 

'an  be  spun    together.       By   means    of    conical     driving 

alleys  the  speed  of  the  machine  can  be  altered,  and  so  the 

niencss  of  the  fibres  obtained  may  be  varied. — A.  B.  S. 

Fi»rosc  ;     Process   for  forming    pliable    threads,    ribbons. 

6.J7H/..  dc.  from .      M.   Midler.     Fr.   Pat.   365,776, 

April  30.   1906.      Under  Int.  Conv.,  May  1.  1905. 

<EE  Eng.  Pat.  10.094  of  1906  ;  this  J.,  1900,  753.— T.  F.  B. 

Cleaning  fabrics  icith  benzene  or  other  volatile  degreasing 

agents  ;  Process  for .      E.  Weiss.      Fr.  Pat.  366.547, 

May  23.  190& 
"extile  fabrics  are  cleaned  with  benzene,  to  which  is 
dded  a  saponified  solution  of  oleine  or  other  vegetable 
•r  animal  fats  in  alcohol.  This  solution  is  prepared  by 
dding  a  hot  mixture  of  4  volumes  of  ammonia  of  sp.  gr. 
■•'.'In.  and  1  volume  of  alcohol  to  4  volumes  of  oleine. 
nd  heating  the  whole  to  boiling.  Solutions  saponified 
•y  caustic  soda  or  potash,  and  containing  the  above- 
lentioned  quantitv  of  ammonia,  may  also  be  used. 

—j.  c  a 

Vool.    silt,    and    other    fibres  ;     Process    for    treating    by 

carbonisation    rags    of    .     S.     Roberts.     Fr.     Pat. 

365.880.  April  21,   1906. 

EI  Eng.  Pat.  4593  of  1905  ;   this  J.,  1905,  1225.— T.  F.  B. 

ur6ino  [Dyeing  apparatus]  for  circulating  liquors  in 
a  dye-vessel  of  large  capacity.  Gebrueder  Wansleben 
and  L.  Hwass.  Fr.  Pat  364,281,  March  15,  1906. 
Under  Int.  Conv..  Nov.  3.  1905. 

he  textile  materials  to  be  dyed  are  placed  in  the  per- 
>rated  rotary  cage.  S  (see  figure),  of  a  centrifugal  machine, 
he  motion  of  the  cage  acting  in  conjunction  with  the 
■sistance  offered  bv  the  sides  of  the  cage,  and  aided  by 
le  directing  action  of  a  number  of  curved  blades.  L. 
:tached  to  the  bottom  of  the  vessel,  causes  the  dye- 
quor  present  in  the  latter  to  rise  up  against  the  sides, 
id  to  overflow  into  perforated  pockets,  T,  arranged 
nts reception  in  the  cover.  K.  surmounting  the  apparatus, 
hence  the  liquor  flows  into  the  cage,  S,  from  which  it  is 


projected,  through  the  textile  materials  being  dyed,  into 
the  outer  Teasel,  M.  As,  in  dyeing  by  this  method,  a 
relatively  large  volume  of  dye-liquor,  namely,  about  15 
times  that  of  the  materials  to  be  dyed,  is  needed,  it  is 
expedient  to  employ  vessels  of  large  size.  These  are 
made  by  increasing  the  height  rather  than  the  diameter 
of  the  smaller  sized  centrifugal  machines. — E.  B. 

Fibrous  materials  in  hanks  ;     Machine  for  dyeing 

C.  Corron.  Fr.  Pat.  364,692,  March  29,  1906. 
This  machine  consists  of  a  series  of  dye- vats  placed  side 
by  side.  The  framework  supporting  the  hank  reels  can 
be  lifted  out  of  each  tank  by  means  of  a  hydraulic  piston 
placed  centrally  in  the  tank,  and,  for  convenience  in 
moving  the  hanks  from  one  vat  to  another,  sliding  pieces 
fitted  with  rollers  are  fixed  to  each  end  of  the  frame- 
work. These  are  pushed  under  the  frame  when  the  latter 
is  in  the  vat.  but  can  be  pulled  out  when  the  framework 
is  lifted,  and  the  frame  can  then  be  run  along  on  these 
rollers  upon  a  pair  of  rails  placed  above  the  vats. 

—A.  B.  S. 

Artificial  silk  or  other  textile  material  wound  on  bobbins  ; 

Machine  for  washing  or  dyeing  .     E.  Mertz.     Fr. 

Tat.  364,913,  April  4,  1906. 

The  bobbins  carrying  the  material  are  supported  at  each 
end  by  bearings  fixed  to  two  endless  vertical  chains. 
These  chains  can  be  revolved  intermittently  by  means 
of  gearing  connected  with  a  lever  and  cam  arrangement. 
The  edges  of  the  bobbin  reels  are  in  contact  with  a  vertical 
plate  faced  with  caoutchouc,  and  placed  on  one  side  of 
them.  The  reels  press  against  this,  and  arc  thus  caused 
to  revolve  on  their  axes  during  the  upward  motion. 
I  he  liquid  to  be  applied  is  forced  over  the  uppermost 
bobbin  through  a  perforated  pipe,  and  is  caught  in  a  vessel 
placed  beneath  the  bobbin.  This  vessel  is  also  perforated . 
and  the  liquid  thus  falls  on  to  the  next  lower  bobbin. 
and  so  on  to  the  bottom.  The  material  is  thus  submitted 
to  a  liquid  becoming  more  and  more  pure  as  it  rises  to  the 
top  of  the  machine.  The  bobbins  arc  removed  at  the  top. 
and  fresh  ones  inserted  at  the  lower  part  of  the  endless 
chain.— A.  B.  S. 

Textile    fibres:      Arrangement    for    treating     [Bleaching, 

Jinny.     <{-r.|    with    liquids.      R.     Hausdorf.      Fr. 

Pat.  366,250.  May  15,  1906. 

Tkxth.e  fibres  are  treated  with  liquids  in  the  various 
operations  of  washing,  boiling,  bleaching,  and  dyeing  in 
a  rectangular  vessel  with  curved  and  perforated  ends. 
This  is  fixed  to  a  bar,  e,  which  is  connected  by  hanging 
bars  with  the  shafts,  a  and  6,  and  can  be  brought  into  - 
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vertical  and  horizontal  motion  by  means  of  the  crank,  d. 
The  vessel  is  fixed  in  a  bath  containing  the  liquid,  and 
the  mode  of  agitation  ensures  the  contact  of  the  liquid 
with  every  portion  of  the  fabrics. — J.  C.  C. 

Hosiery;  Machine  for  printing  the  ("  circulaire")  tubular 

fabrics  of .     Soc.   Anon,  de  Blanchiment,   Teinture, 

Impressions,  et  Apprets  de  St.  Julien.  Fr.  Pat. 
364,800,  March  31,  1906. 
To  keep  the  material  at  a  constant  width  during  the  print- 
ing of  hosiery  in  the  form  of  a  tube,  a  stretching  apparatus, 
previously  adjusted  to  the  correct  width,  is  placed  within 
the  tube,  and  the  whole  is  set  on  two  supporting  rollers 
placed  close  together.  The  end  of  the  stretcher  nearest 
the  printing  rollers  takes  the  form  of  two  thin  plates,  which 
pass  between  the  two  supporting  rollers,  nearly  to  the 
point  where  the  printing  cylinder  and  the  press-roll 
come  in  contact,  so  that  the  material  in  passing  from  the 
:  stretching  device  to  the  printing  cylinder  has  no  oppor- 
tunity of  contracting  or  shrinking. — A.  B.  S. 

Felts  and  other  textile  fabrics  ;   Process  for  rendering  

waterproof.     C.  A.  MeKerrow.  W.  B.  Hart,  and  W.  S. 
Mallandain.     Fr.  Pat.  366,518,  May  23,  1906. 

Felts  and  similar  fabrics  are  rendered  waterproof  by 
immersing  them  in  a  solution  of  glue  or  gelatin,  and  fixing 
the  latter  by  the  aid  of  bichromates,  alums,  ferric  salts, 
■  sulphate  of  zinc  or  magnesium,  and  other  similar  salts. 
The  material  after  immersion  in  the  glue  bath  may  be  also 
exposed  to  the  action  of  formaldehyde  vapour,  whereby 
a  similar  effect  is  produced. — J.  C.  C. 

Drying     apparatus     [for     fabrics]  ;       Vacuum     .     E. 

Gessner.     Fr.  Pat.  365,656.  April  23,  1906. 
.See  Eng.  Pat.  7928  of  1906  ;   this  J.,  1906,  845.— T.  F.  B. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  881.) 

English  Patent. 

Dyeing,    cleaning,    washing,    and     the     like     [Feathers]  ; 

Apparatus  for  .     J.   J.   Brossard.    London.     Eng. 

Pat.  16,902,  Aug.  21,  1905. 

Is  this  invention,  which  is  especiallv  applicable  to  the 
machine  described  in  Eng.  Pat.  18.194  of  1904  (this  J., 
1905,  1011),  the  casings,  within  which  the  dyeing  or 
cleaning  is  effected,  are  corrugated  on  their  internal 
periphery,  and  provided  with  perforations  passing  through 
the  convex  portions  of  the  corrugations,  the  object  being 
to  prevent  the  deterioration  to  delicate  goods  caused  by 
the  rotary  motion  of  the  casings.  For  the  treatment  of 
goods  requiring  a  great  amount  of  washing,  a  longitudinal 
partition  or  rubbing  board  is  provided  within  the  casings, 
which  is  perforated  through  the  convex  portions  of  the 
,  corrugations. — D.  B. 


French  Patents. 

Dyeing  hair  ;    Process  for  .     Act.-Ges.  f.  Anilinfabr. 

Fr.  Pat,  361,635.  July  19,  1905. 

See  Eng.  Pat.  14.212  of  1905  ;  this  J.,  1906,  532.— T.  F.  B. 

Dyeing  hair,  fur,  and  other  articles  ;    Process  for  . 

Act.-Ges.    f.    Anilinfabr.      Fr.    Pat,   366,427,    May    19, 
1906. 

Pyrocallolsclphonic  acid  is  used  instead  of  pyrogallol 
for  dyeing  hair  and  fur.  The  process  is  carried  out  in 
either  neutral  or  slightly  alkaline  solution.  It  is 
advantageous  to  add  a  mild  oxidising  agent,  such  as 
hydrogen  peroxide,  to  the  solution,  and  dark  shades  of 
brown  may  be  obtained  by  treating  the  hair,  &c,  after 
having  been  freed  from  excess  of  pyrogallolsulphonic  acid, 
with  solutions  of  iron  salts. — J.  C.  C. 

Leather  and  skins  ;   Process  for  printing  in  colour  on ■. 

A.  Dubois.     Fr.  Pat.  365,361,  April  18,  1906. 

Leather  and  skins  are  printed  by  any  suitable  apparatus 
with  alcoholic  solutions  of  the  requisite  dyestuff,  e.g.. 
50  grrus.  of  Magenta  dissolved  in  1  litre  of  alcohol.  It  a 
stated  that  the  colours  do  not  spread  beyond  the  limits  of 
the  design,  either  during  or  after  printing,  and  that  they 
are  quite  fast  to  water  and  light.  The  printed  leather  is 
preferably  coated  with  varnish.  Any  kind  of  undressed 
leather  is  suitable  for  this  process,  either  dry  or  chromed. 

— T.  F.  B. 
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NON-METALLIC    ELEMENTS. 

(Continued  from  page  929.) 

Sodium     hydroxide     solution ;      Explosion     in     Kuster's  I 

apparatus  for  the  preparation  of  pure  .     A.  Harpf 

and  H.  Fleissner.  Z.  chem.  Apparatenkunde.  1906,  1, 
534—535.  Chem.  Centr.,  1906,  2,  994.  (See  this  J., 
1904,   1027.) 


The  apparatus  used  by  the  authors  is  shown  in  the  accom- 
panying figure,  wherein  n  is  a  funnel-shaped  dish  of  nickel 
gauze  of  very  narrow  mesh,  which  is  supported  on  a 
tripod  above  the  nickel  bottle.  X.  The  glass-bell.  G. 
rests  on  glass  rods  in  the  glass  dish,  S,  which  is  filled  with 
water  to  above  the  lower  end  of  G.  Pieces  of  sodium 
are  placed  in  n,  and  a  strong  solution  of  sodium  hydroxide 
falls  slowly  into  the  bottle.  X.  After  being  in  use  for 
four  days,  during  which  time  large  gas  bubbles  escaped 
from  the  bell  from  time  to  time,  a  violent  explosion 
occurred  on  the  fifth  day.  The  authors  suggest  that 
the  explosion  was  one  of  oxy-hydrogen  gas.  the  ignition 
of  the  gas  being  effected  by  the  heat  of  formation  of  the 
sodium  hydroxide.  When  the  bell  was  replaced  by  a 
glass  bottle,  the  neck  of  which  was  fitted  with  a  cork, 
through  which  passed  a  tube  for  the  removal  of  the 
oxy-hydrogen  gas  as  it  formed,  no  explosions  occurred 
on  using  the  apparatus. — A.  S. 

Sodium     hydroxide     solution ;      Explosion     in     Kuster's 

apparatus   for   the    preparation   of   pure    .     F.    W, 

Kiister.     Z.  chem.  Apparatenkunde.  1906,  2.  535 — 536. 
Chem.  Centr.,  1906,  2,  994—995. 

The  author  points  out  that  the  explosion  described  by 
Harpf  and  Fleissner  (see  preceding  abstract)  could  not 
have  been  due  to  oxy-hydrogen  gas,  since  at  the  time 
when  it  occurred  there  could  have  been  only  pure  hydrogen 
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in  the  apparatus.     At  tin-  ordinary  temperature,  sodium 

not  become  notably  warm  in  an  atmosphere  ol  water- 

iur,  and  local  rise  of  temperature  in  prevented  by  tho 

rapid  heat  conduction  throughout   the  mass  ol  the  metal. 

Piro  explosions  were  observed  by  the  author  when  water 

dropped  very  slowly,  and  with  cooling,  upon  pieci 
bright  sodium  in  an  atmosphere  .if  pure  hydrogen.    Kxplo 
nous  .1"  not   occur  when  the  metallic  sodium  de'iqui 

>  moist  atmosphere  without  any  appreciable  rise  ol 
temperature,  but  are  caused,  even  with  the  well-cooled 
metal,  if  overheating  occurs  at  any  point,  >  g.,  bj  contact 
with  a  drop  of  liquid  water.  The  apparatus  used  by  Harpf 
Fleissner  differs  in  one  important  point  from  that 
ribed  by  the  author.  In  the  author's  apparatus,  the 
■odium  is  held  in  a  funnel  of  nickel  gauze  of  the  usual 
shape  with  an  angle  of  tiOJ  at  the  apex.  The  sodium 
hydroxide  solution  formed  flows  to  the  apex,  and  drops 
therefrom  into  the  bottle  below.  The  greasy  impurities  of 
the  sodium  remain  adhering  to  the  walls  of  the  funnel,  and 
da  not  hinder  the  dropping  of  the  solution  from  the  apex 
of  the  funnel.  The  pieces  of  sodium  cannot  move  down  to 
the  apex  of  the  funnel.  Harpf  and  Fleissner,  on  the  other 
hand,  use  instead  of  a  funnel,  a  dish  of  narrow-mesh 
nickel  gauze.  After  the  greasy  impurities  separate  out 
from  the  sodium,  it  is  quite  possible  for  a  few  drops  of 
■odium  hydroxide  solution  to  colled  on  the  bottom  of 
the  dish  :  those  would  be  gradually  diluted  by  conden- 
sation of  water,  and  might  cause  the  explosion. — A.  S. 

:  Barium  and  calcium  carbonates  :    Behaviour  of at 

high   temperatures.     H.   E.    Boeke.     Z.    anorg.    Chem., 
L906,  50.  244—248. 

Finkei.stein  has  recently  stated  (Her..  1906,  39,  1585; 
this  J.,  1906,  ,">34)  that  barium  carbonate  does  not  melt 
i  at  1350  C,  whereas  Le  Chatelier  had  given  its  melting 
point  as  795  ('.  (Bull.  Soc.  Chim.,  1SS7.  47.  300.)  Tho 
author  shows  that  these  conflicting  statements  are  due 
to  the  fact  that  the  two  authors  worked  under  different 
conditions.  When  heated  in  an  open  crucible,  barium 
carbonate  loses  carbon  dioxide,  and  then  melts  at  about 
but  when  heated  in  a  current  of  carbon  dioxide, 
fusion  does  not  take  place  even  at  1380  C.  It  appears 
that  barium  carbonate  undergoes  some  kind  of  trans- 
formation  at  Sll  £,  since  when  heated  in  an  atmosphere 
of  carbon  dioxide,  a  marked  diminution  in  the  rate  at 
which  the  temperature  rises  is  observed. 

When  crystals  of  aragonite  (sp.  gr.  2-943)  are  slowly 
heated  in  an  electric  *'  microscope-furnace,"  they  become 
opaque  at  4701  C.  ;  after  cooling,  the  crystals  are  found 
in  their  original  form,  being  thus  artificial  pseudomorphs 
of  calcite  after  aragonite.  The  transformation  temperature 
varies  with  the  rate  of  heating  ;  at  445:  C.  aragonite  is 
converted  completely  into  calcite  in  one  hour,  whilst 
found  that  the  transformation  proceeds  slowly 
even  at  410  C.  On  heating  powdered  calcium  carbonate 
under  a  pressure  of  30  atmospheres  of  carbon  dioxide,  it 
dissociates  partly  at  1400 — 14.50  C,  but  does  not  fuse; 
due  contained  OS  per  cent,  of  calcium  carbonate 
and  32  per  cent,  of  lime. — A.  S. 

Zinc    carbonate     and     precipitated    cadmium     carbonate  ; 

Kwnidedgt    of     precipitated,     basic .     M.     Kohn. 

Z.  anorg.   Chem.,   1906,  50,   315—317. 

Frbshly-precipitated  cadmium  carbonate  will  also 
completely  precipitate  cold  solutions  of  terric  salts,  but 
cold  solutions  of  chromium  nitrate,  uranyl  nitrate,  and 
aluminium  nitrate,  only  to  a  very  slight  extent. — A.  S. 

Lead  oxide ;    Different   modifications  of .     K.   Ruer. 

/..  anorg.  Chem.,  1906,  50.  265—275. 
The  author  has  investigated  the  two  differently-coloured 
modifications  of  lead  oxide.  A  specimen  of  lead  oxide, 
purchased  as  "  chemically  pure,"  had  a  brownish-yellow 
colour;  after  being  heated  to  between  520"  and  620  C. 
(corr.)  it  acquired  a  light  yellow  colour,  which  it  retained 
iling.  On  rubbing  the  light  yellow-  oxide,  even 
with  the  exercise  of  only  a  moderate  pressure,  the 
brownish-yellow  colour  returned,  but  the  light  yellow 
colour  was  not  affected  by  a  hydrostatic  pressure  of  up 
to  3200   atmospheres.     The   brownish-yellow   oxide  does 


not  owe  its  colour  to  the  |  I  ■  highei  oxide,  for 

large,  light  yellow,  transparent  crystals  of  pore  lead  ovule, 
when    pressed    with   ■   glass   rod    in   an   etmo 
livdro^.-n.  uc<|uired  a  reddish  oolour,      The  autiioj 
the  opinion   that   the  ordinary    brownish  yellow   oxid 
transformed  between  680  and  620  C  into  the  light  jrellow 
ovule,  which  i-  unstable  ai  the  ordinary  temperature,  but 
whioh  appears  stable  on  account  ol  the  extremely  low 
rate  of  transformation  into  the  darker  coloured   mi 
lication.     On    rubbing,    accompanied    by    pressure,    the 

strains    produced   cause   an   accelerati I    the    rate  of 

transformation,  and  the  brownish-yellow  oxide,  stable  at 
the  ordinary  temperature,  is  -lowly  formed.  The  red 
lead  ovule  prepared  according  to  (Souther's  direct! 
illns  .1..  1884,  179)  behaves,  in  general,  similarly  to  the 
brownish-yellow  ovule  described  above,  but  is  not  80 
readily  converted  into  the  liidit  yellow  modification  on 
heating.  The  light  yellow  ovule  is  about  twice  as  soluble 
in  water  as  Geutner'a  red  oxide— about  1-03x10**: 
0-56  X  10-*  gnu.  equivalents  per  litre  at   22    O      \.  8, 

Ckromates  of   mercury,   bismuth,    and  lead.     A.   J.    Cox. 
/..   anorg.   Chem.,    1906,   50,   226—243. 

The  author  has  made  use  of  the  phase  rule  in  an  investi- 
gation of  the  chromates  of  mercury,  bismuth,  and  lead. 
Km-  example,  in  the  systems  under  consideration,  the 
components  will  be  the  oxide  of  tho  metal,  chromium 
trioxide,  ami  water.  If  two  chromates  aro  present,  there 
will  be  four  phases — chromates.  solution,  and  va|iour, 
and  therefore  according  to  the  phase  rule,  only  one  of 
the  three  conditions — temperature,  pressure,  and  con- 
centration— can  be  altered  without  disturbing  the  equili- 
brium. By  working  at  constant  temperature,  the  only 
possible  displacement  of  the  equilibrium  on  altering  the 
concentration  is  by  the  disappearance  of  one  of  the 
chromates.  after  which  the  concentration  of  tho  solution 
will  alter  with  the  dilution.  In  other  words,  if,  on  diluting, 
the  concentration  of  the  solution  remains  constant,  this 
is  due  to  the  presence  of  two  compounds  in  the  solid 
phase,  the  relative  proportions  of  which  alter,  whereas 
if  tho  concentration  of  the  solution  changes  on  dilution, 
the  solid  phase  must  consist  of  one  definite  compound. 
By  working  in  this  manner  the  existence  of  the  following 
chromates  was  proved,  and  the  compounds  were  isolated: 
Mercuric  chromates,  HgCr._,UT.  HgCrt  >4  and  3HgO.CrU3  ; 
lead  chromates,  PbCr„07  and  l'bCr04  ;  bismuth  chromates, 
Bi.0,,400,  and  Bi203.2Cr03.  These  salts  possess 
definite  hydrolytie  dissociation  pressures,  i.e.,  they  can 
only  exist  if  the  solution  contains  some  free  acid,  the 
minimum  amount  for  the  several  salts  being  as  follows: — 
HgCr.O,.  10-46  ;    HgCr04,  0-40  ;    PbCr„<)T.  6-87  :  l'hCrU4, 

0-00002;    Bi203.4Cr03.   7-80;    and   Bi..,«  >3. 2Cr(  >.,.   if- 1 

gnu.  mol.  of  chromic  acid  per  litre  at  25°  C. — A.  S. 

Stannic  sulphate  ;  Compounds  of with  the  sulphates 

of  the  alkaline-earth  metals  and  of  lead.  R.  F.  Weinland 
and  H.  Kiihl.  Ber„  1906,  39.  2951—2953. 
W'hex  sulphuric  acid  solutions  of  stannic  sulphate  and 
calcium,  strontium,  barium,  or  lead  sulphate  are  mixed 
and  concentrated  by  evaporation  till  the  liquid  fumes. 
transparent  cubic  crystals  separate,  having  the  compo- 
sition (for  the  calcium  salt).  Sn(S04)2 ;  CaS04.  3H20.  The 
water  appears  to  be  constitutional,  as  it  can  only  be 
driven  off  at  temperatures  which  decompose  the  salt. 
The  crystals  can  be  washed  with  acetone,  but  are  decom- 
posed by  boiling  with  water. — J.  T.  D. 

Carbon ;    Rates  of  action  of  oxygen,   carbon   dioxide,   and 

steam  on .     P.  Farup.     Z.  anorg.  Chem.,  1906,  50. 

276— 296. 

The  author  determined  the  rates  of  action,  under  similar 
couditions.  of  oxvgen.  carbon  dioxide,  and  steam  on  carbon. 
It  was  found  that  at  about  850  C.  the  velocity  of  the  reaction 
is  about  the  same  with  carbon  dioxide  as  with  steam. 
With  oxygen  the  same  velocity  is  attained  at  about  450°  C. 
The  temperature-coefficients  of  the  reactions  were  deter- 
mined, and  from  the  value  obtained  for  the  reaction  of 
oxvgen  with  carbon,  the  velocity  of  this  reaction  at 
850  was  estimated  bv  extrapolation,  and  found  to  be 
3  X 10*    times    as     great    as    that    of.    the    reactions    of 


984 


Cl.  VII.— ACIDS.  ALKALIS,  &  SALTS,  &  NON-METALLIC  ELEMENTS. 


[Oct.  31,  1906. 


carbon  with  carbon  dioxide  and  steam,  respectively.  The 
results  obtained  by  Nernst  and  Wartenburg  for  the 
dissociation  of  carbon  dioxide  and  steam  at  high  tem- 
peratures (Nachr.  dor  K.  Ges.  Wissen.  zu  Gottingen, 
Mathemat.-physik.  Klasse,  1905,  Heft  1.1  show  that  pure 
oxygen  at  atmospheric  pressure  and  S50"  C.  has  a  con- 
centration about  0-7  X  106  times  as  great  as  in  the  gases 
mentioned  at  the  same  temperature  and  pressure.  There 
appears,  therefore,  to  he  a  certain  relation  between  the 
oxygen  concentration  and  the  reaction-velocity  in  the 
three  reactions  studied.  The  author  discusses  the  nature 
of  this  relation,  but  is  unable  to  supply  a  satisfactory 
explanation. — A.  S. 

Fluorine  ;    Action   of on  chlorine,  and  a  new  mode 

of  formation  of  hypochlorous  acid.  P.  Lebeau.  Compt. 
■  rend.,  1906,  143,  425—427. 
Fluortne  and  chlorine  do  not  combine  directly.  Liquid 
chlorine  dissolves  fluorine,  but  when  the  chlorine  is  frozen, 
the  fluorine  is  evolved.  In  presence  of  water,  fluorine 
oxidises  chlorine,  with   production  of  hvpochlorous  acid. 

—J.  T.  D. 

Metal  acid  anhydrides;    Action  of  liquefied  ammonia  on 

.     A.     Rosenheim    and    F.     Jacobsohn.     XXIV.. 

page   1010. 

Phosphoric  acid;    Quantitative  volatilisation  of from 

its    salts.     P.    Jannasch    and    E.    Heimann.     XXIIL, 
page  1007. 

Salt  purification  in    Utah.     Mining   World, 
Sept.   8,  1906.     [T.R.] 

In  the  evaporation  and  subsequent  treatment 

of  salt  water  from  the  Great  Salt  lake  in  Utah, 

the  brine  is  evaporated   by   solar  heat.     The 

refining  is  carried  on  by  the    drying  method. 

which    depends   upon   heating    the    salt    and 

driving    off    the    magnesium    salts    in    a  fine 

pulverulent    condition    by    a    current    of  air. 

The  refining  process   as    practised   near   Salt 

Air.  Utah,  is  a  continuous  one,   the  salt  being 

led  to  a  rotating  cylinder  about  30  ft.  long  by 

6  ft.  in  diameter,  in  the  inner  part  of  which  is 

fixed  an  iron  cylinder,  about  12   or  16  ins.  in 

diameter,    charged    with   superheated    steam. 

An  exhaust   fan   carries  off  the  water  vapour. 

and  the   fine  dust  of  magnesium  chloride  and 

magnesium  sulphate.     The    salt    thus  treated 

is    not    entirely    purified,    as   the    magnesium 

salts  are  not  entirely  removed.     The  salt   for 

table  use  has  to  be  treated  by  a  second  and 

third   grinding,    sifting,    and     blowing.     In 

produced    177,342   barrels   of    salt,    valued    at    8135,465. 

The  output  of  the  whole  country  was  25,966,122  barrels, 

valued  at  $6,095,922. 

Alkali  Works  Regulation  Act,  1906.  [T.R.] 
Certain  chemical  works  not  hitherto  liable  to  registration 
are  now  required  to  be  registered,  and  are  subject  to 
inspection  by  the  Local  Government  Board's  inspectors. 
In  order  to  ascertain  what  works  throughout  England 
and  Wales  have  thus  become  subject  to  registration,  a 
circular  letter  has  been  sent  by  the  Local  Government 
Board  to  the  town  clerks  of  boroughs  and  clerks  of  district 
councils  asking  to  be  supplied  with  information  so  far 
as  regards  works  carried  on  within  the  limits  of  the  district. 
These  include  smelting,  gas-liquor,  nitric  acid,  chlorine, 
hydrochloric  acid,  sulphide,  alkali  waste,  lead  depotit, 
sulphocyanide,  picric  acid,  paraffin  oil.  bisulphite,  tar,  zinc, 
and  chemical  manure  works. 

English  Patents. 
Cyanogen  compounds  and  by-products  ;   Production  of 

from   humus.     W.    F.    Cooper,    Watford,   Herts.     Eng. 

Pat.  2047,  Jan.  26,  1906. 
Humus,  such  as  peat,  farmyard  or  stable  manure,  or  the 
product  obtained  by  boiling  certain  carbohydrates  with 
acid,  is  treated  with  nitric  acid.  Hydrocyanic  acid  is 
stated  to  be  evolved,  together  with  some  nitrous  fumes, 
on  distillation.     The  gases  are  collected,  and  treated  in 


any  convenient  manner  for  the  separation  of  impurities, 
and  for  the  production  of  the  desired  cyanide  compound. 
The  residue  left  after  distillation  is  stated  to  form  a  by- 
product, valuable  as  a  manure. — E.  S. 

Copper   solutions  ;    Purification  of  ammoniacal .   A. 

Lecceur,   Rouen,   France.      Eng.    Pat.    8910,    April    12, 

1906. 
See  Ft.  Pat.  362,986  of  1906  ;  this  J.,  1906,  808.— T.  F.  B. 

French  Patents. 

Oven  for  calcining  alumina  at  a  high  temperature,  and 
generally  applicable  for  calcining  light  pulverulent 
materials.  Soc.  Electro-Metall.  Fran?.  Fr.  Pat.  364.736, 
March  29    1906. 

A  series  of  ovens,  C,  divided  into  chambers  by  horizontal 
partitions,  e,  on  which  the  alumina  to  be  calcined  is  placed 
in  thin  layers,  are  separated  by  combustion-chambers, 
A,  A1.  The  furnaces  are  arranged  in  a  double  row,  back 
to  back,  separated  by  a  division  wall  in  which  several 
separate  charging-shoots  for  each  bed  are  arranged,  and 
the  fronts  are  provided  with  doors  for  observing  and 
withdrawing  the  material.  The  gaseous  fuel  enters  from  one 
of  the  mains,  G.  by  the  conduit,  B,  into  the  cross  channels, 
c  and  /,  from  which  it  enters  the  combustion-chamber, 
A,  by  the  ports,  b  and  b1,  and  burns  in  the  air  which  enters 
by  the  ports,  a.     The  products  of  combustion  pass  through 


1905,    Utah 


the  ports,  a1,  into  the  chamber,  C,  over  the  material  on 
the  shelves,  and  into  the  next  combustion-chamber,  A1,  I 
bv  the  ports,  a.  The  combustion-chambers  have  passages, 
/,  closed  by  the  dampers,  g,  leading  into  the  flue,  D, 
which  communicates  with  the  chimney  flue,  E.  They 
are  also  provided  with  tiles,  </,  to  adjust  the  distribution 
of  the  hot  gases  to  the  ovens.  The  ovens  are  worked  in 
series  ;  the  gas  and  air  enter  and  burn  in  the  first  com- 
bustion-chamber, whose  damper,  g,  is  closed,  pass  over 
the  material  in  the  first  oven,  C,  through  the  next  com- 
bustion-chamber, and  so  on  to  the  last  of  the  series,  from 
which  thev  enter  the  flue,  D,  either  through  the  ports. 
/  or  h.  The  principle  of  the  ovens  is  that  the  alumina 
or  other  material,  spread  out  in  thin  layers,  remains 
stationary,  and  the  zone  of  combustion  is  progressively 
moved  forward  as  the  contents  of  each  chamber  become 
completely  calcined. — W.  H.  C. 

Alumina;     Furnace    for    calcining .     A.    Lambert 

Fr.  Pat.  365,744,  April  28,  .1906. 
The  furnace  adopted  is  stated  to  be  on  the  principle  of 
Hoffmann's  furnace,  in  which  chambers  containing 
successive  shelves  in  stages,  on  which  the  alumina  to  be 
calcined  is  thinly  spread,  and  heated  from  above  and 
from  below,  are  arranged  in  such  manner  that  the  gases 
may  circulate  throughout.  Through  openings  in  the 
walls  that  separate  the  chambers,  heated  eases  are  admitted 
in  such  quantity  as  not  to  disturb  the  powdery  charge. 


Oct.  31.  looo  ]        (Y.  VIII.—  GLASS,  POTTKKY,   4o.     (X  IX.— BUILDING  MATERIALS.  4a 


DM 


the*'  openings  communicating  with  vortii  i  channels 
leading  to  piped  convoying  the  gases  of  combustion 
Dampers  are  so  placed  as  to  give  control  throughout  to 
the  direction  and  force  of  the  currents  "i  gases.  It  is 
claimed  that  the  arrangements  made  permit  of  tbe 
complete  utilisation  of  the  heat  of  thi 
button,  and  of  the  heat  of  the  calcined  alumina.      I     S 

Carbonic  ucid  ;    Production   of [from  gases  "/  com- 

bustion].    {,.  A.  Schiitz.    Fr.  Pat.  365,606,  .March  :t.  1906. 

Sk  Eng.  Pat.  25,867  of  1903;    this  J.,  1905,  79.— E.  S 

Iodine:     Process  /or  the    rapid  extraction  of from 

liquids     containing     iodine    compounds.       Soc.     Franc. 

'•  La  Norgino."     First  Addition,  dated  March  30,  1906, 

r.    Pat.    361,499,    May    23,    1905.      (See    this  J., 

1906  864.) 

\  isi.usE  oil,  charged  with  iodine,  is  agitated  with,   for 

instance,  a  solution  of  sodium  sulphite,  until  the  colour  is 

discharged.     The  de-iodised   oil    may   then   be  separated. 

ami  more  iodised  oil  added,  and  so  on.  until  a  concentrated 

solution  is  obtained.     From  the  separated  saline  solution 

the  iodine  is  set  free  and  recovered  by  known  means. — E.  S. 

Sulphur  and  cyanides  from  spent  oxide,  ct-c.  ;    Process  and 

apparatus  for  the  extraction  of .     J.  J.  M.  Becigneul. 

Third  Addition,  dated  April  7,  1906,  to  Fr.  Pat.  345,071, 
July  'J3.  1904.  (See  this  J.,  1904,  1216;  1905,  1067; 
1906,  583.) 

To  the  hot  toluene  solution  of  the  sulphur  derived  from 
the  spent  oxide,  obtained  as  described  in  the  main  patent, 
cold  water  is  admitted,  as  the  solution  descends  through 
tubes  into  a  separator  having  a  funnel-shaped  bottom. 
The  sulphur  is  thus  thrown  down  as  a  powder,  and  does 
not  adhere  to  and  clog  the  tubes  through  which  it  passes. 
In  the  receptacle,  the  toluene  and  water  separate,  the 
former  rising,  whilst  the  sulphur  deposits  at  the  bottom, 
and  is  withdrawn.  Other  alterations  or  additions  relate 
to  details  of  the  apparatus. — E.  S. 
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English  Patents. 

<Xass  furnaces.  H.  G.  Slingluff.  Allegheny,  Pa..  U.S.A. 
Eng.  Pat.  12.159.  Mav  24,  1906.  Under  Int.  Conv., 
June  29,  1905. 

Sxb  U.S.  Pat.  804,775  of  1905  ;  this  J.,  1905, 1232.— T.F.B. 

Muffle  furnaces  [for  enamelling].     O.   Forsbach,   Coln- 
Miilheim,  Germany.     Eng.  Pat.  10.S52,  May  9,  1906. 

Su  Fr.  Pat.  366,021  of  1906  ;   following  these.— T.  F.  B. 

French  Patents. 

-Glass;      Apparatus    for    the      mechanical     production     of 

theel  .     E.  Fourcault.     Fr.  Pat.  366,383.  Mav  IS. 

1906.     Under  Int.  Conv..  June  8,   1905. 

Is  the  apparatus  described,  the  fined  glass  passes  from 

the  tank  to  a  channel,  surrounded  with  some  heat-insulating 

.material,  such  as  sand,  to  prevent  the  glass  from  cooling 

The  channel  is  provided  with  a  number  of  points  of  delivery 

ior  the  glass,   which  is   heated   by  burners  opening  into 

small  chambers  separating  the  drawing  holes,  and  by  other 

burners  that  can  be  used  in  the  drawing  holes  themselves 

at  the  moment  of  starting.     The  drawing  holes  are  heated 

by  conduction  through  the  walls  of  the  small  chambers, 

and  by  the  direct  action  of  the  flame  through  adjustable 

Above   the   drawing   holes,   drawing   rolls   are 

1.  the  diameter  of  which  diminishes  towards  the 

30  that  the  rolls  only  act  upon  the  edges  of  the 

uid  ensure  the  maximum  pull  with  the   minimum 

of  pressure,   the  rolls   only   coming   in  contact   with  the 


shoal  when  the  tattei  lidined.     In  aaoh  of 

the  drawing  hoi.  delivery,  In  the  form 

o  inverted  funnel,  which  allows  the  >:iii--  to  be  drawn 

from  a  depth,  at  which  the  oonaistenoy  of  the  metal  is 

r  suited  to  drawing,     The  drawing  slit  of  the  delivei  v 

mstrii  ted  at  tl itremities  in  order  to  redui  ■ 

..!   the  swellings  that  form  on  tin 

— W.  I     II. 

.1/ u/jle  furnace  \Jor  enamelling].     0    Forsbach.     Fr.   Pat. 
8,021,    May   9,    1906 

Is  the  furnace  described,  the  reheated  air  for  combu 

passes,  prior  to  its  mixture  with  the  gases  for  heating, 
through  channels  arranged  at  the  ride  oi  I  liich 

pass  round  or  envelope  the  muffle,  and  is  led  from  these 

channels  into  the  furnace,  by  a  channel  arranged  under 
the  furnace,  so  that  it  enters  this  al  a  temperature  about 
equal  to  that  of  the  furnace.  The  details  of  the  con- 
struction of  a  muffle  furnace  working  on  this  principle 
are  described. — \Y.  C.  II. 


I..   Hermsdorf  and 
July  26,   1904. 


German  Patent. 

Iron  :    Process  for  enamelling  . 

K.   Wagner.     Ger.   Pat.    166,672 

In  order  to  improve  the  fire-resisting  qualities  of  the 
enamel,  and  to  render  it  opalescent,  two  glazes  are  used, 
one  containing  phosphoric  acid,  and  the  other  calcium 
compounds,  whereby  calcium  phosphate  is  formed  during 
the  enamelling  process.  Suitable  compositions  for  glazes 
are:  (1)  Potassium  carbonate,  9-2;  sodium  carbonate, 
12-2  ;  alumina,  10-0;  phosphoric  acid,  14-0  :  boric  acid, 
13-8;  silica,  40-4;  and  nickel  oxide,  0-4  per  cent. 
(2)  Potassium  carbonate.  5-3  ;  sodium  carbonate,  14-3  ; 
sodium  fluoride,  5-2  ;  aluminium  fluoride,  3-5  ;  alumina, 
5-9  :  calcium  fluoride,  16-9  ;  boric  acid,  14-9  ;  silica,  33-6  ; 
and  nickel  oxide,  0'4  per  cent.  The  glazes  are  mixed  in 
the  proportions  of  100  parts  of  the  first  to  10 — 25  parts 
of  the  second.  If  a  white  glaze  be  desired,  the  nickel 
oxide  is  left  out. — A.  S. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

[Continued  from  page  930.) 

"  Flow "    of    under    pressure.     3.    H- 

Woolson.      Ent;.    News.    New    York,    1905,    459.     Proc. 
Inst.  Civil  Eng.,  1906,  164,  S6. 

Steel  tubes,  4  ins.  in  diameter.  12  ins.  long,  and  from 
J  in.  to  J  in.  thick,  were  rilled  with  a  finely  crushed  stone 
concrete,  which  was  allowed  to  set  for  17  days.  In  the 
thicker  tubes,  the  rods  of  concrete  were  able  to  bear  a 
load  of  150,000  lb.  without  injury,  except  a  shortening 
of  less  than  J  in.  Two  of  the  rods  in  the  thinner  tubes, 
however,  began  to  show  a  marked  deformation  at  about 
000  lb.,  whilst  at  150,000  lb.  they  were  compressed 
'i\  ins.  and  3i  ins.  respectively,  and  their  diameters 
increased  to  about  5  ins.  When  the  metal  tubes  were 
sawn  apart,  and  removed,  the  concrete,  though  still  quite 
solid,  was  found  to  have  taken  the  exact  shape  of  the 
distorted  tube,  thus  indicating  that  under  pressure  it  had 
behaved  like  a  plastic  material. —  \    9 

Concrete;  Effect  of  moisture  on  reinforced .     Maynard. 

Rev.    Techn.,    Paris.    26.    453—457.     Proc.    Inst.    Civil 
.  1906,  164.  87. 

The   author   determined   the   variation   in   volume   of   a 

Portland  cement   mortar  when  placed  in:    (1),  dry  air; 

damp  air;     (3),   a  limited   quantity   of  fresh  water; 

i  .  fresh  water  frequently  changed  ;   (5).  a  limited  quantity 

a-uater;     and  iter    frequently    changed. 

In    the    rirst    case    the    volume    gradually    decreased    with 

age;    in  the  second,   third,   and  fifth  eases,   it  increased 

more  or  less  rapidly  ;    whilst  in  the  fourth  and  sixth  cases 
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an  increase  was  at  first  apparent,  but  soon  attained  a 
maximum,  after  which  a  steady  decrease  took  place, 
owing  to  the  dissolving  out  of  calcium  hydroxide  by  the 
continually  renewed  water.  In  the  case  of  structures  in 
reinforced  concrete,  the  variation  in  volume  of  the  iron 
bars  is  dependent  on  stress  and  temperature  alone,  and 
is  quite  uninfluenced  by  the  presence  of  moisture.  Thus, 
as  the  climatic  conditions  vary,  the  stresses  in  the  re- 
inforced structure  will  also  vary.  If  the  thickness  of  the 
concrete  envelope  be  considerable,  the  variation  in  stresses 
is  great ;  whilst,  if  not.  fissures  are  apt  to  form  in  the 
envelope,  through  which  the  moisture  can  gain  access  to 
the  iron,  which  it  rapidly  corrodes.  For  instance,  in  a 
tank  of  reinforced  concrete  which  had  been  exposed  to 
the  action  of  sea- water  for  3i  years,  many  of  the  thin  bars 
of  iron  were  found  to  have  been  completely  eaten  away, 
a  lustrous  deposit  of  magnetic  oxide  of  iron,  Fe304,  alone 
being  left.  It  would  seem  that  reinforced-concrete 
structures  should  be  protected  with  some  covering  im- 
pervious to   moisture  wherever   possible. — A.  S. 

Cement  trade  of  Belgium.     For.  Off.   Ann.  Series, 
No.  3720.     [T.R.] 

The  prices  for  cement  during  the  whole  of  1905  remained 
very  low,  with  a  very  small  margin  of  profit.  The 
Belgian  cement  industry  has,  for  several  years  past) 
been  unremunerative,  and  consequently  cement  has  had 
to  be  sold  at  very  low  prices.  This  is  due  to  :  ( 1 )  over- 
production ;  (2)  the  practical  closure  of  the  French 
market ;  (3)  the  establishment  of  numerous  works  in 
countries  which  previously  imported  large  quantities 
from  Europe.  The  cement  trade  at  the  present  time 
(August,  1906)  is  decidedly  active,  and  prices  are  becoming 
more  and  more  steady.  The  export  statistics  of  Belgian 
cement  during  the  first  six  months  of  1906  show  a 
fair  increase  over  those  of  the  corresponding  period  of 
1905.  Down  to  June  30,  1906,  the  exports  amounted  to 
380,355  tons,  compared  with  319,769  tons  in  the  first 
six  months  of  1905.  The  augmentation  is  mainly  due 
to  large  exports  to  Germany,  which  in  the  six  months 
amounted  to  66,325  tons  ;  those  of  the  first  six  months 
of  1905  being  only  22,523  tons.  The  exports  during  the 
same  period  and  the  corresponding  period  of  1905  to  the 
United  States  of  America  amounted  respectively  to  41,332 
and  24.703  tons,  the  increase  of  1906  being  accounted  for 
by  the  San  Francisco  earthquake,  and  the  increasing  use 
of  cement-concrete.  The  exports  to  the  United  Kingdom 
fell  off  verv  considerably,  declining  from  113.067  tons  in 
1905  to  7*9.949  tons  in  1906.  The  United  Kingdom, 
however,  still  remains  the  principal  market  for  Belgian 
cement,  though  not  to  such  an  overwhelming  extent  as 
heretofore.  The  Colonies  also  show  a  certain  falling-off, 
though  only  of  minor  importance. 

Principal   exports   of   Belgian   cement    in    1905   compared 
with  1895. 


Country. 


1895. 


1905. 


Tons. 

Tons. 

United  Kingdom . . 

1,736 

196,584 

Argentine  Republic 

17,032 

66.192 

17,259 

41,912 

Canada  

15,175 

12,172 

Cape  Colon v 

1.336 

10,246 

Chile 

1,633 

9,805 

Cuba 

2.319 

7,320 

Egypt    

2,090 

24.22.3 

France   

14.490 

9,600 

1..548 

55,557 

India       

8.795 

12.063 

1,506 

22.10S 

9,367 

29,506 

79,449 

Portugal    

4,910 

13.378 

2.978 

19,086 

United     States     of 

137.335 

49,550 

Total     of     all 

exports  .... 

273,808 

678,826 

Principal    exports    of    Belgian    cement   during    the    year 
1904-05. 


1904. 

1905. 

Country. 

Quantity. 

Value. 

Quantity. 

Value. 

tons. 

£ 

tons. 

£ 

United  Kingdom 

231,213 

221,964 

196.584 

18S.720 

Argentine  Republic 

38,290 

36,758 

66,192 

63,548 

Cape  Colony    

14,148 

15,581 

10,246 

9.S44 

Canada  

15,278 

14,667 

12,172 

11,692 

32,675 

31,368 

41,912 

40.240 

Egypt  

15,321 

15,708 

24,225 

23,264 

3,094 

24,952 

2,970 
23,953 

55,557 
22,108 

53,340 

21,228 

Netherlands    .... 

58,599 

56,255 

79,449 

76,276 

14,912 

14,315 

19,086 

18,328 

United   States   of 

66,659 

63,993 

49,550 

47,572 

Other  countries  . . 

73,153 

67,230 

101,745 

98,187 

Total 

'   588,294 

564,762 

678,826 

652,249 

Cement  trade  of  Japan.     Chamber  of  Comm.  J., 
Oct.,  1906.     [T.R.] 

The  amount  of  cement  exported  during  the  last  10  years 
was  as  follows  : — 

Quantity.  Value. 

Kin.  Yen. 

1896   2,322,644  . .  25^372 

1897   938,188  ..  16.257 

1898 2,108.686  ..  36,955 

1899    4.648.722  ..  62,632 

1900  15.088,419  ..  194.469 

1901  17.815,512  ..  245,081 

1902  22.840.563  ..  308,349 

1903  41.749.234  ..  596,204 

1904  39.085,471  ..  548.497 

1905  31,614.437  ..  395,392 

1  kin  =  1-323  lb.     1  yen  =  florin. 

Up  to  the  end  of  May  this  year  the  value  of  cemer, 
exported  had  reached  over  423,000  yen,  whilst  the  figure 
for  the  corresponding  period  of  the  two  preceding  year 
were  198,000  yen  and  217,000  yen  respectively.  Tha 
is  to  say.  the  quantity  exported  during  the  first  fiv 
months  of  this  year  exceeded  that  for  the  whole  of  las 
year. 


French  Patents. 


— ,  composed  of  clay  c 
B.    Giscard.     Fr.    Pa 


Bricks;  Manufacture  of  light  - 
marl  and  vegetable  materials. 
366,291,  Feb.  17,  1906. 

According  to  the  process  described,  bricks  and  simila 
bodies  can  be  produced,  of  relatively  light  weight,  b 
combining  with  clay  or  marl  such  substances  as  sawdus 
bran,  various  straws,  maize  heads,  oat  or  wheat  husk 
various  kinds  of  fodder,  foliage,  shavings  and  woo 
charcoal,  oakum,  cork,  &c,  all  ground  very  fine. — W.  C.  I 

Stone  and  marble  ;    Manufacture  of  artificial .     T.  J 

Thorn.      Fr.Pat.   365.652,  April  20,  1906.      Under  In 
Con  v.,  April  26,   1905. 

See  Eng.  Pat.  8804  of  1905  ;  this  J.,  1906,  537.— T.  F.  P 

Building  materials.     W.  Spittler.     Fr.  Pat.  366,095, 
May  11,   1906. 

The  building  materials  described  are  made  of  coar* 
particles  of  wood  (shavings,  fibres,  bark,  &c.)  stuc 
together  so  as  to  form  a  thoroughly  solid  body,  which  : 
refractory  and  impermeable  to  sound,  by  means  of  som 
known  agglutinant  used  in  the  manufacture  of  artifick 
stone  and  wood,  such  as  magnesium  chloride,  burn 
magnesia,   &e. — W.  C.  H. 

Cement  to  resist  sea-water  ;    Process  for  the  manufactu: 

of  a  •     E.  Bougleux.     Fr.  Pat.  365,869.  March  1: 

1906.     Under  Int.   Conv.,  March   12,   1905. 

This  cement  is  made  by  adding  "  hydraulites,"  such  a 
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pmiuolnnii,    trass,    ,v. 
addition  may  be  made 
before  they  are  introdu 
Hue  powder  introduced 
nr  after   the   formation 
ordinarv   cement    kilns, 
material   is   still    red  ;     t 
ding  additions,   du 
either  hot  or  cold. — \V 


to   the  cement    materials,    The 

I  I  i  to  the  im«  cement  material! 
it'.l  into  the  kiln  ;    (2)  an  a  very 

into  rotary  kilns,  before,  during, 
of  the  clinker,  or  in  the  c  ise  of 

during  the  burning  whilst  tin- 
Si  and  also  with  or  without  the 
ruiL'   the  grinding  of  the  clinker, 

a  ii. 


Process   mill   apparatus    for    burning   in 

ru/urt/    tubular    furnaces.     T.     .\[.     .Morgan.      Fr.     Pat. 
365,523,  April  24.   1906. 

See  Eng.  Tat.  6946  of  1906  ;   this  J.,  1906,  $48.— T.  F.  B. 

Cement;    Process  and  apparatus  /•>>■  th    manufacturt    of 
.     B.  E.  Eldred.      Fr.  Pat.  3ii.->..->7!>.  April  2."..  I'. 

By  this  process,  the  two  operations  of  calcining  and  of 
bitting  the  raw  materials  for  the  production  of  Portland 
and  other  cements,  are  carried  out  as  two  distinct  phases 
of  the  manufacture,  and  in  separate  furnaees.  since  a 
relatively  low  temperature  i-  sufficient  for  the  calcining 

.  and  a  high  temperature  is  necessary  for  the 
fritting  process.  By  inc. ms  of  a  regenerative  system 
the  heat  of  the  gases  escaping  from  the  fritting  furnace 
is  used  to  heat  tin'  eas  and  air  employed  in  heating  that 
furnace,  and  similarly  the  heat  of  the  gases  escaping 
from  the  calcining  furnace  is  used  to  heat  the  1 
■applied  to  it.  The  apparatus  for  manufacturing  cement 
according  to  this  process  consists  of  two  furnaces  heated 
by  producer  gas.  m  each  of  which  the  temperature,  con- 
dition of  the  lire,  and  the  rate  of  supply  of  material,  can 
be  regulated  independently  and  without  alteration  of 
the  corresponding  conditions  existing  in  the  other  furnace. 
The  two  furnaces  may  be  entirely  separate,  or  they  may 
l*  combined  into  a  single  structure,  in  which  case  their 

it  ends  are  fitted  into  a  common  hood  or  box. 

— W.  C.  H. 


?etnent  for  coatings,   pavements,    and   mosaic*,   especially 
ajijilicable    for    binding    together     mother-of-pearl.     H. 
.baud.     Fr.   Pat.  366.122.  .May  12,   1906. 

\  ckment  for  coatings,  pavements,  and  mosaics,  and 
■pecially  applicable  for  binding  together  mother-of-pearl. 
wed  of  commercial  magnesia,  powdered  marble, 
>r  "other  silicious product,"  and  of  mother-of-pearl  flakes, 
ktund  together  with  a  solution  of  magnesium  chloride, 
to  which  is  added  10  per  cent,  of  zinc  sulphate,  and  In  per 
ent.  of  potassium  silicate,  with  or  without  the  addition 
louring  material  and  wood  sawdust. — \V.  C.  H. 

Cement  ;      Manufacture    of    Portland    .     H.     Peters. 

Fr.    Pat.   366.600.   May   26.    1906.     Under   Int.   Conv., 
22,   1905. 

S«B  Eng.  Pat.  19,180  of  1905  ;  this  J..  1906,  885.— T.  F.  B. 


German  Patent. 

Cork  substitute  ;    Process  for  the  manufacture  of  a  . 

J.  Fuchs.      Ger.  Pat.  167,780,  Jan.  25,  1905. 

Thk  process  claimed  consists  in  acting  upon  copper  or 
nickel,  or  oxides  of  these  metals,  with  acetylene  under  the 
influence  of  pressure  and  heat.  Copper  or  nickel,  or  an 
cxide  of  one  of  these  metals,  is  placed  in  a  rotating  drum 
of  aluminium,  and  heated  to  230r  C.  Acetylene  under  a 
pressure  of  15  cm.  of  mercury  is  then  introduced,  and  a 
similar  pressure  is  exerted  on  the  drum.  The  contents  of 
the  drum  are  stated  to  be  converted  into  a  compact,  light 
brown  mass  ("cuprene"),  which  can  be  cut  or  moulded 
into  any  desired  form.  It  has  a  specific  gravity  half  as  high 
as  that  of  cork,  and  an  elasticity  eitual  to  that  of  the 
latter.  It  is  stated  to  be  suitable  for  use  as  a  filling  for 
walls  and  floors,  being  a  non-conductor  of  heat  and  serving 
to  deaden  sounds,  and  also  for  filling  the  tyres  of  bicycles 
<md  automobiles. — A.  S. 


X.— METALLURGY. 

C 'nntinii.il  from  pagi 

.-  Struct ur,  of  hardened  and  tempered .      K.  Heyn 

and  ii.    Bauer.     Mitth.  konigl   VtaterialprOfungaunt   zn 
Qroae-Lichterfelde  West,  L908,  24.  29     50. 

Tut:  authors'  in  ins  were  made  with  a  tool-steel 

itectoid  composit (0-96  pec  cent,  of  carbon).     In 

the  first  series  of  experiments,  b  >  the  steel 

hardened  by  quenching  in  cold  water  from  a  temperature 

'on  <\.  and  wen-  then  tempered  by  reheating  for 
varying  periods  of  tunc  at  temperatures  ranging  from 
100   to  640°  0.    In  tin-  second  -cue,  of  experiments  the 

test-pieces     were    (|iienched     in    different    liquids    from    a 

temperature   of   900     ('•      The    test    | after    treatment 

were  examined  with  respect  to  hardness,  solubility  in 
dilute  sulphuric  acid,  and  behaviour  on  etching  with 
alcoholic  hydrochloric  acid  (1  cc  of  acid  in  100  c.c.  of 
absolute  alcohol).  Microphotographs  are  appended  to  the 
p.i|«r.  The  results  obtained  -bowed  t li.it  m  tlio  transition 
from  martensite  to  perhte  on  tempering  at  successively 
higher  temperatures,  there  is  a  weft-defined  intermediate 
stage  (corresponding  to  a  tempering  temperature  of 
4IMI    .('i.  for  which  the  authors  promise  the  name  osmondite. 

1'ioostite  is  retained  as  the  generic  name  for  the  -1 
between  martensite  and  osmondite,  and  sorbite  for  those 
between  osmondite  and  ]M-rlit<-.  (  l&mondite  is  more  soluble 
in  1  per  cent,  sulphuric  acid  than  troostite  or  sorbite. 
When  troostite  or  osmondite  is  dissolved  in  10  per  cent. 
sulphuric  acid,  the  residue  contains  no  iron  carbide,  but 
some  "  free  carbon."  the  greatest  quantity  being  obtained 
with  osmondite.  A  special  name  is  needed  for  this  form 
of  carbon  ;  it  is  not  present  in  the  ateel,  but  is  produced  on 
living  the  metal  in  dilute  acid.  Iron  carbide  is  found 
in     the     insoluble     residue    only    in    tin-    case    of    sorbite. 

I  be  coloration  of  tempered  sttels  on  etching  with  alcoholic 
hydrochloric  acid,  as  also  the  coloration  of  troostite  and 
osmondite  in  hardened  steel,  is  due  to  a  film  of  '"free 
carbon  "  which  is  deposited  on  the  surface  ;  the  coloration 
is  accordingly  deepest  with  osmondite.  The  results  of  the 
second  scries  of  experiments  indicate  that  all  forms  of 
quenching  of  the  steel  under  examination  are  equivalent  to 
an  ideal  undercooling,  with  consequent  complete  conversion 
of  the  perlite  into  martensite.  followed  by  a  more  or  less 
marked  tempering  effect,  with  formation  of  troostite  or  of 
•i  oostite  and  osmondite.  the  intensity  of  this  tempering 
being  dependent  upon  the  rate  of  cooling. — A.  S. 

Steels  containing  0-5  and  0-S   per  ctnt.  of  carbon;    H"it 

treatment   of   .     C.    E.    Corson.     Bull.    Amer.    Inst. 

Min.  Eng.,  1906,  725— 74-'. 

The  experiments  were  made  with  acid  open-hearth  steels 
containing  0-50  and  0-75  per  cent,  respectively  of  carbon. 
The  test- pieces  were  heated  to  temperatures  up  to  900  C, 
and  then  cooled  in  the  air,  and  also  immersed  in  ashes 
and  in  lime.  In  general  the  results  obtained  were 
analogous  to  those  obtained  with  other  grades  of  steel 
examined  by  different  investigators.  As  the  time  occu- 
pied in  cooling  increased,  the  tensile  strength  and  con- 
traction decreased,  whilst  the  elongation  showed  a  sUght 
increase.  Micrographs  illustrating  the  structure  of  the 
test-pieces  are  given  in  the  paper.  Sauveur  (Metal- 
4ographist.  2.  267)  has  stated  that  "  hot  work,  as 
such,  has  no  influence  upon  the  structure  of  the 
metal.  Indirectly,  however,  by  retarding  crystallisa- 
tion until  a  lower  temperature  is  reached,  it  may 
have  considerable  effect  on  the  structure,  but  the  same 
results  could  be  attained  by  heat  treatment  alone,  i.e..  by- 
reheating  the  unworked  metal  to  the  temperature  from 
which  the  worked  piece  was  allowed  to  cool  undisturbedly. 
In  order  to  test  this  statement,  two  test-bars  were  pre- 
pared from  one  and  the  same  ingot.  One,  after  being 
cooled,  was  reheated  in  a  coke  furnace  to  cherry-redness  : 
and  the  other  was  hammered  until  it  had  cooled  to  cherry- 
redness  (about  1350  F.).  The  two  bars  were  then 
cooled  side  by  side  in  the  air.     The  results  were  as  follows  : 
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Tensile 

Elongation 

Reduction 

Treatment. 

strength. 

on  4  in. 

of  area. 

lb.  per  sq.  in. 

per  cent. 

per  cent. 

(1)  Hammered  for  about  2 

mins.  to  chtrrv-redness 

109,271 

15 

26 

(2|  Cooled,    and    then   re- 

heated to  match  No.  1  as 

it  left  the  hammer 

106,271 

15 

33 

—A.  S. 

Steel  ingots  ;    Segregation  in  ,   and  its  efjects  on  the 

mechanical  properties  of  steel.  J.  E.  Stead.  Brit. 
Assoc.,  Section  G,  York,  1906.  Engineering,  1906, 
82.  405. 

The  author  gives  a  general  summary  of  the  present 
position  of  our  knowledge  on  segregation  in  steel,  and  its 
•effects  on  the  mechanical  properties  of  the  metal.  He 
states  in  conclusion  that  although  segregation  should  be 
avoided,  it  is  not  so  great  an  evil  as  is  frequently  asserted, 
unless  accompanied  by  unsoundness.  Unsoundness 
without  segregation  will  equally  lead  to  premature  failure. 
In  the  author's  experience  of  the  steel  rails  which  break 
when  in  use  on  English  railways,  not  more  than  one-sixth 
are  axially  segregated,  and  even  in  these  it  is  doubtful 
whether  the  rails  were  not  initially  unsound.  The  cause 
mainly  responsible  for  failure  is  unsoundness,  either 
internally  or  externally.  The  author's  opinion  is  that 
"the  only  reliable  method  of  producing  perfectly  sound 
steel  is  by  compression  of  the  molten  metal  in  the  mould, 
but  fairly  good  results  can  also  be  obtained  by  the  addition 
of   aluminium    or   silicon. — A.  S. 

Iron  and   steel   structures ;    Protecting  with    paper. 

L.  H.  Barker.  Paper  read  before  the  Amer.  Soe.  for 
Testing  Materials,  June  30.  1905.  Proc.  Inst.  Civil 
Eng.,  1906,  164,  41—42. 

Xumerous  experiments  with  different  kinds  of  paints 
did  not  give  satisfactory  results.  Good  results  were 
obtained,  however,  by  the  use  of  "  paraffin  paper."  The 
iron  is  carefully  cleaned  from  rust  by  means  of  stiff  wire 
brushes,  then  a  kind  of  "  tacky  "  paint  is  applied,  and  the 
paper  is  pressed  tightly  on  the  painted  surface,  the  joints 
of  the  paper  being  made  to  slightly  overlap.  The  paper, 
as  soon  as  it  is  in  place,  is  ready  for  the  first  coat  of  paint. 
After  exposure  to  smoke  for  two  years  and  three  months, 
it^was  found  that  the  paper  and  the  first  or  adhesive  coat 
©f  paint  were  quite  intact,  and  in  many  places  the  paint 
was  still  not  dry  ;  the  surface  of  the  steel  was  just  as 
when  painted.  Steel  protected  in  this  way  was  also  not 
affected  by  exposure  to  dampness  and  sewer  gases. — A.S. 

Platinum-silver  alloys.  [Separation  of  platinum  from 
i  gold,  iridium.  <L-c]  J.  F.  Thompson  and  E.  H.  Miller. 
W  J.  Amer.  Chem.  Soc,  1906,  28  [9],  1115—1132. 

It  has  long  been  knowrn  that  platinum,  alloyed  with 
silver,  will  dissolve  to  some  extent  in  nitric  acid,  but 
conflicting  results  have  been  obtained  by  different  workers. 
Thus  Winkler  (Z.  anal.  Chem.,  1874^  368)  regards  the 
strength  of  acid  as  of  small  importance,  whilst  J.  Spiller 
(this  J.,  1897,  539),  recommends  acid  of  sp.  gr.  1-42. 
Both  find  that  a  residue  is  left,  whereas  X.  W.  Perry  (Eng. 
and  Min.  J.,  Jan.,  1879)  states  that  the  whole  dissolves. 
To  account  for  these  and  other  results  the  authors  have 
made  a  study  of  the  melting  points  and  cooling  curves, 
rnicrostructure,  specific  gravities,  and  electrical  conduc- 
tivities of  a  series  of  alloys,  the  platinum  contents  of 
which  ranged  from  0*5  to  57  per  cent.  Great  care  was 
taken  to  free  the  platinum  used  from  iridium,  and  to  render 
the  alloys  quite  homogeneous.  For  their  analysis  the 
parting  method,  with  sulphuric  acid,  was  employed,  but 
it  was  found  necessary,  where  the  platinum  amounted 
to  20  per  cent,  or  more,  to  dissolve  the  residue,  after 
weighing,  in  aqua  regia,  and  precipitate  the  silver 
retained,  which  amounted  in  one  case  to  2-7  per  cent. 
Xo  appreciable  amount  of  platinum  is  dissolved  by  the 
acid  during  the  time  of  heating.  (Compare  Delcpine, 
this  J.,  1906,  304.)  It  was  found  that  in  no  case  would 
the  alloy  dissolve  completely  in  nitric   acid    (sp.    gr.    1-1 


and  1-4);  some  platinum  was  always  dissolved  with  th< 
silver,  and  some  silver  always  remained  with  the  residues.! : 
The  separation  of  platinum  from  gold,  iridium.  &c,  in 
one  operation,  by  alloying  with  silver  and  parting  witt 
nitric  acid,  is  therefore  impossible.  From  a  study  of  thf 
cooling  curves  and  rnicrostructure,  the  authors  conclude i 
that  the  allovs  consist  of  a  number  of  platinum-silveit 
compounds  of  different  solubilities,  the  relative  pro; 
portions  of  which  depend  on  the  rate  of  cooling.  Hen«i 
the  irregular  results  obtained  in  parting  with  nitri< 
acid. — F.  Sods. 

Carbon   in   steel ;    New  colorimeter  for  the  determinaiiot 
of .     C.  H.  White.     XXIII.,  page  1007. 

English  Patents. 

Tin  ;    Process  for  extracting  from  ore.      R.   W.   E 

Maclvor   and   M.    Fradd,    London.     Eng.    Pat.    10.943 
May  25,  1905. 

Tin  ore  or  oxide  is  exposed  to  the  action  of  producer- oi 
water-gas  whilst  being  heated  and  agitated,  preferabh 
in  a  closed  horizontal  vessel  to  which  a  slow,  rotator* 
movement  is  communicated. — E.  S. 

Pyritic    ores    containing    gold,    silver,    or    other    valuabli 

metals ;     Treatment  of   .     W.    Blackmore    and    A 

Howard,  London.     Eng.   Pat.   17,839,  Sept.  4,   1905.    I 

The  pyritic  ores  are  roasted  at  about  S00°  F.  in  the 
presence  of  air  and  steam  admitted  in  such  proportion- 
as  to  oxidise  the  sulphides,  as  far  as  possible,  into  sulphates 
The  sulphurous  gases  emitted  in  the  process  are  absorbei 
by  water,  and  the  solution  is  used  in  lixiviating  th< 
roasted  ore.  Or,  the  roasted  ore  may  be  washed  with  watei 
containing  about  5  per  cent,  of  sulphuric  acid,  the  objec 
being  to  remove  sulphates  of  iron,  copper,  cobalt,  ant 
nickel,  the  latter  metals  being  recovered  by  usual  means 
The  residual  ore  is  then  treated  to  obtain  the  preciou: 
metals  by  the  cyanide  or  chlorination  methods.  If  tht 
ores  contain  lead  or  zinc,  the  residues  are  further  treatec 
by  smelting  processes  to  recover  them.  Reference  ii 
made  to  Eng.  Pat.  28.992  of  1904  (this  J.,  1906,  481). 

— E.  S. 

Lead  and  silver  ;    Process  for  obtaining  from  thei< 

ores.     J.    Asbeck,    Westerwald,    Germanv.     Eng.    Pat 
23,408,  Nov.  14,  1905. 

Sulphide  ores  of  lead  and  silver,  containing,  in  addition 
sulphides  of  copper  and  iron,  are  decomposed  by  treat 
ment  with  a  fused  halogen  salt,  e.g.,  sodium  chloride  o? 
zinc  chloride,  to  which  oxide  of  lead  or  of  zinc  is  added  I 
in  quantity  at  least  equivalent  to  the  amount  of  coppei 
or  iron  in  the  ore.  The  lead  and  silver  are  afterward- > 
separated  in  the  metallic  state  by  means  of  the  electrii 
current  or  by  the  addition  of  an  electro-positive  metal 
e.g.,  zinc.  The  function  of  the  added  zinc  oxide  or  leac 
oxide  is  to  convert  the  copper  and  iron  compounds  into 
oxides,  and  to  prevent  the  formation  of  chlorides  of  thes< 
metals,  which,  if  formed,  would  afterwards  be  partly 
reduced,  thus  contaminating  the  silver  and  lead  obtained 
and  would  also,  as  far  as  they  remained  unreduced,  spoil 
the  bath  for  another  treatment  of  a  fresh  quantitv  of  ore 

—A.  G.  L. 

Metalliferous    ores    or    compounds;     Treatment    of    

preparatory  to  smelting  the  same.     F.  Heberlein,  London 
Eng.  Pat.  26.277,  Dec.  16.  1905. 

Metalliferous  (iron  or  manganese)  ores  or  compounds, 
in  a  fine  state  of  division,  are  mixed  with  coal  or  othei 
fuel,  moistened  with  water  if  necessary,  and  then  burnt, 
preferably  in  a  tip-apparatus,  of  conical  or  spherical 
form,  using  an  air-blast  of  gradually  increasing  force. 
The  sintered  mass  obtained  is  treated  as  usual  in  a  blast- 
furnace.— A.  G.  L. 

Ores  ;  Process  and  apparatus  for  smelting ,  and  con- 
verting mattes.  A.  M.  Dav,  Salt  Lake  City,  U.S.A 
Eng.  Pat.  3.32s,  Feb.   13.  1906. 

See  U.S.  Pats.  812,186  and  812,785  of  1906;  this  J.. 
1906,  269.— T.  F.  B. 
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compounds;     iLtloxl  of  desulphurising  and   nodu- 

Using   substances  containing .     T.   C.    kim.'.    V  m 

York.     Eng    Pat.  80,  Jan.   I.   1906. 

I'r.  Pat.  302,145  of  L906 ;   this  J.,  1906,  642.     T.  I.  I: 

Iron  ores;    Treatment  of  small  mine  or  waste  products  of 

calcined for  th*    more  complete  extraction  of  iron 

therefrom.     A.  Hodgkinson,  St 
(999,  March  1.  1906 

It  has  been  found  that   the  calcined  wast  -  of 

ironstone  seams  known  us  "  small  mine,"  and  the  i  ill  ined 
pieces  of  stone  or  rock  containing  iron,  left  on  the  mine 
hearths  after  tin'  puddle  or  furnace  mine  lias  been  removed, 
cannot  be  worked  up  except  when  the  proportion  of 
moisture  present  is  not  less  than  3  nor  more  than  35  per 
cent.  According  to  the  present  patent,  the  waste  is  either 
heated  or  moistened  until  the  proportion  of  water  is 
within  the  limits  mentioned  ;  it  is  then  moulded  into 
blocks,  and  pressed,  whereby  lumps  are  produced  which, 
after  being  annealed,  can  be  utilised  in  puddling  or  other 
furnaces.  Reference  is  din.  ted  to  Eng.  Tat.  4537  of 
1889  (this  J.,  1890,  519).      '    - 

Iron  ;     Processes  /-  /  cast into   steel  or 

malleable    iron.      M.    A.     Hunter,     Philadelphia.     U.S.A. 
Bag.   Pat  8507,  April  9,  1006. 

Skk  Kr.  Pat.  3ti.".,loH  of  1906  ;    following  these.— T.  F.  B. 

Filters  for  separating  water  or  solution  from  solids, 
as  slimy  ores,   pulp,  and  the  like.     G.   Ridgway,   Kal- 
goorlie.  W.  Australia.     Eng.  Pat.  11.623,  May  18,  I! 

\  MMiiEU  of  flat,  hollow  filter-frames  are  attached  by 
radiating    arms    to    a    central    rotating    spindle,    and    are 

rotated  above  an  annular  trough.  The  spindle  is  hollow, 
and  is  divided  into  three  separate  compartments,  each  of 

which  has  a  separate  outlet,  and  is  also  connected  to  each 
of  the  filter-frames  by  a  separate  valved  pipe.     In  two  of    ' 

these  compartments  a  vacuum  is  maintained,  and  in  the 
third  a  pulsating  movement  is  set  up  by  a  plunger  winch 

produces    a   vacuum    and    a   pressure    alternately.      The 
annular  trough  is  divided  by  partitions  into  three  or  more    j 
compartments:    the  tirst  contains  the  "pulp,"  the  second 
the  wash  water,  and  the  last  serves  to  receive  the  exhausted 
material,  which  falls  through  the  open  bottom  into  trucks 
placed  underneath.     At  the  outer  side  of  each  filter-frame 
-•Her.  which  runs  on  an  undulating  track  forming  the 
outer  edge  of  the  annular  trough.     Three  corresponding 
concentric,  undulating  tracks  arc  placed  round  the  spindle 
between   it    and   the   inner  side   of  the   annular  trough  ; 
each  of  these  tracks  guides  and  operates  a  roller  or  lever 
which  opens  or  closes  a  valve  on  one  of  the  pipes  leading 
from  the  filter-frame  to  one  of  the  chambers  in  the  hollow 
spindle.     The  apparatus   works   as  follows,   the  cycle  of 
operations  of  only   one   filter-frame   being  described   for    - 
the  sake  of  simplicity,  and  starting  with  the  filter-franc  . 
which    has    a    permeable    lower    face,    in    the    position 
which     it     occupies     just      before     entering     the     pulp    i 
compartment     of     the     trough.       As     the     frame     in- 
round     and     approaches     the     division,     the     roller     is 
raised    by    the   elevation    of   the   undulating   outer   trai 
and  the  frame  is  lifted  over  the  division  wall,  and  lowered 
into  contact  with  the  pulp  in  the  following  compartment 
of  the  trough,    it   the  same  time  the   valve  on   the   pipe 
which  communicates  with  the   tirst   vacuum  chamber   is 
opened  by  its  roller  passing  over  an  elevation  on  its  own 
undulating  track,  and  some  of  the  pulp  is  sucked  on  to 
the  lower  surface  of  the  frame.      It  is  held  there   by  the 
in,   and   the  strong  liquor   passes  through  into   the 
first    vacuum   chamber.     As    the    frame   approaches    the 
next  division,  it  is  lifted  over  as  before,  and  lowered  into 
the  washing  liquid   in   the   next   compartment.     At   the 
same  time  the  connection  to  the  first   vacuum-chamber 
is  closed  and  that   to  the  second  is  opened,   so  that   the 
washing  liquid  is  drawn   through   the   adhering  caki 
material  into  a  separate  chamber.     Finally,  the  frame  is 
again  lifted  over  the  next  division,  and  passes  over  the 
discharge    compartment.     The    connection    to    the    pul-    | 
sating  chamber  is  now  opensd  by  the  roller,  as  in  the  other 
cases,  and  that  to  the  second  vacuum  chamber  cl. 
and  the  alternate  pressure  and  vacuum  applied  to  the   | 


tilt.r  frame  loosens  the  oake,  which  falls  Into  the  truck 

below.     Thi ntenta  of  the  pulp  and  wash. water 

compartments  maj  be  kepi  in  motion  by  suitable  agita- 
tors, and  the  levels  kepi  bj  floai  ohamberi  i  he 
pulp-,  washing-,  and  di  oharge-ohambera  may  also  bo 
arranged  in  a  line  instead  of  iii  a  circle.      \V.  II.  ('. 

Aluminium    and    its    alloys ,  ind    a 

adder  therefor.     M.  Qruber,  Berlin.     Eng.  Pat.  12,599, 
M.n  80,  1906, 

The  aolder  contains  In  parts  "f  copper,  'J  of  aluminium, 

of  zinc,  lid  of  nn,  and  3  of  cadmium.  It  is  stated 
to  have  a  low  uniting  point,  and  is  applied,  with  the  aid 
of  paraffin  as  a  flux,  by  means  of  a  soldering  bit. — E.  S. 

United  States  Patents. 

l-t'ron    articles;     Method    of    making .     A.    W. 

Slocu Assignor    to    C.    V.    Slocum,    Pittsburg,    Pa. 

U.S.  Pat.  830,536,  Sept.   II.  1906. 

Moi.ten  cast  iron  from  a  melting  furnace  is  mixed  with 
I  per  unt.  or  less  of  titanium  oxide,  and  then  cast.  The 
titanium  oxide  is  reduced  by  the  carbon  of  the  cast  iron. 

—A.  S. 

Scrap-brass;    Process  of  treating .     H.   J     Krebs, 

Wilmington.  Del.     I"  8.  Pat.  830,601,  Sept.  11,  1906. 

The  brass  is  melted  in  a  cupola  furnace,  the  zinc  being 
oxidised  and  volatilised,  and  the  purified  copper  sub- 
sequently discharged.  From  the  oxidation  products,  the 
coarser  particles  are  first  removed  by  settling;  then,  after 
cooling,  the  zinc  oxide  is  collected  in  bags  or  the  like,  and 
the  residual  fume  is  treated  with  an  acid  solution  for  the 
production  of  a  zine  salt. — A.  S. 

Scrap-brass;    Process  of  treating .     H.   J.    Krebs, 

Wilmington,  Del.     U.S.  Pat.  831,010.  Sept.  11,  1906. 

The  process  is  essentially  the  same  as  that  described  in 
U.S.  Pat.  830,601  (see  preceding  abstract),  except  that  no 
I  i  o\  ision  is  made  for  collecting  zinc  oxide  from  the  cooled 
fume,  the  latter  being  treated  directly  for  the  production 
of  a  zinc  salt. — A.  S. 

Ores;    Apparatus  for  cyaniding .     '•'.    I<.    Rankin, 

Saekett    Harbor,    N.Y.      U.S.   Pat.   830,615,   Sept.  II, 
1906. 
The  ore  is  treated  with  cyanide  solution  in  two  rotary 
leaching  cylinders  with  a  valved    connecting  pipe.     The 
cylinders  are  lined   with  wood,  and  have  spiral  wooden 
ribs  starting  at  each  end  and  ending  near  the  middle. 
Compressed   air  is   admitted   to   the   first  cylinder,   and 
when  the  leaching  operation  in  this  is  finished,  the  valve 
in  the  connecting  pipe  is  opened,  and  the  excess  of  com- 
pressed air  allowed    to  pass  into  the  second  cylinder  to 
assist    the   leaching   process   therein.     The   foul    air   and 
"  cases  "    from    the   leaching   cylinders   are   led   into   the 
bottom   of  a   receptacle  containing  a  liquid  capable  of 
bing  the  "  gases,"  the  air  lu-ine,  subsequently  allowed 
iape.     This    receptacle   has  a    perforated    partition 

above   the  inlet    for  tin-  an    and    "  gases,"   ami   is   packed 

with  "  obstructing  substances  "above  the  partition. — A.  S. 

Fi:em  a  Patents. 

;s    of    extracting    from     mineral*. 

Gr.    R.    M.    Sweeting.      First    Addition,    dated    June    0. 
1906,  to  Fr.  Pat.  360,071,  Feb.  II,  1!«>5  (this  J.,  19 
485). 

The  liquid  left  in  the  anode  compartment  at  the  end  of 
the   electrolysis,    by   which    the   copper   is  deposited,   is 

evaporated  by  hot  waste  gases  passing  through  a  flue 
above  the  tank.  On  allowing  the  liquid  to  cool,  ferric 
sulphite  crystallises  out,  and  sulphuric  acid,  of  a  strength 
up  to  bcrU,  is  left  in  the  mother  liquor.  The  ferric 
sulphate  obtained  is  then  distilled  in  retorts  heated  to  a 
heat  for  the  production  of  colcothar  and  fuming 
sulphuric  acid  as  usual. — A.  G.  L 
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Castings  of  copper  and   copper  alloys ;    Process  for   the 

production  o]  dense  and  homogeneous .  b>i  n< 

the  addition  of  an  alkali  carbonate.  Laboratorium  fin- 
Chein.  Feuerschutz-  und  Loschmittel  Conrad  Gautsch 
G.m.b.H.     Fr.  Pat.  365.733,  April  28,  1906. 

L\T  order  to  produce  sound  castings  of  copper,  bronze,  &c, 
and  to  readily  introduce  iron  or  steel  into  such  alloys,  a 
small  quantity  (0-2  to  0-4  per  cent.)  of  sodium  bicarbonate 
is  added  to  the  metal,  preferably  partly  before  and  partly 
after  the  fusion.  The  salt  is  added  in  addition  to  the 
phosphorus  used  for  deoxidation,  but  without  the  sub- 
sequent use  of  a  current  of  air  for  re-oxidation. — A.  G.  L. 

Washer  ;   Mechanical for  all  minerals.      J.  Nicholls. 

Fr.   Pat.   304,771,  Feb.  2,   1906. 


The  addition  consists  in  arranging  the  interior  channels  or 
tlutings,  22,  so  that  they  form  only  a  slight  angle  with  the 
axis  of  the  rotary  cylinder,  and  in  providing  a  cylindrical 
extension  at  the  discharge  end  furnished  with  an  interior 
helical  blade  which  delivers  the  treated  material  into 
a  closed  chamber  provided  with  a  discharge  hopper. 
The  charging  device  is  shown  in  the  figure,  and  consists 
of  a  tube,  15,  15a,  bent  as  shown,  and  provided  with  self- 
closing  and  opening  flap- valves.  1(5  and  17,  one  of  which 
always  remains  closed  and  shuts  off  communication  with 
the  external  air.  As  the  cylinder  rotates,  the  pipe,  15, 
scoops   up  some   of  the   material   from   the   trough,   20, 


njC2 
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The  washer  consists  of  a  tank,  a.  in  which  the  mineral 
to  be  treated  is  stirred  up  with  water  by  means  of  a  shaft 
capable  of  a  reciprocating  motion.  Directly  attached  to 
this  shaft  are  two  rabbles,  1  and  2,  whilst  a  numbei 
of  others,  3  and  4.  are  attached  to  two  arms.  </. 
pivoted  on  the  shaft,  the  end  rabble,  3,  being  also  guided 
by  the  staple,  g.  which  slides  along  the  shaft.  The  rabble.  1, 
is  not  quite  as  wide  as  the  others,  and  hence  does  not 
come  into  play  until  the  shaft  has  been  raised  to  some 
extent. — A.  G.  L. 

Rotary  furnact  for  treating  minerals  and  'ill  combustible 
bodies.  A.  Dueco.  Fii>t  Addition,  dated  March  10, 
1906,  to  Fr    Pat.  364,36fi,  March  10,  1906. 


which  material  falls  into  the  bend.  As  the  cylinder 
continues  to  rotate,  and  the  pipe,  Ida.  comes  into  its 
highest  position,  the  flap,  16,  fails  on  to  its  support,  18, 
and  closes  the  open  end  to  the  air.  At  the  same  time  the 
flap.  17.  opens,  and  the  material  in  the  bend  drops  down 
the  pipe,  15a,  into  the  cylinder. — W.  H.  ('. 

Furnaces;     Metallurgical .     A.    Farkas   and   J.    de 

Moya.     Fr.  Pat.  365.940,  May  5,  1906. 

Rapid  heating  or  fusion  of  minerals  or  metals  is  effected 
by  introducing  into  a  closed  furnace,  gas  from  one  or  more 
independent  producers,  and  at  the  same  time  blowing 
in  air  front  one  or  more  tuyeres.  By  varying  the  pro- 
portions of  air  and  gas.  any  desired  degree  of  oxidation 
or  reduction  may  be  obtained.     No  chimney  is  necessary. 

—A.  G.  L. 

t  '*/../  iron   or  cast    steel;    Process  of  producing by 

mt  i"  of  th  ba  it  ■  mi  rt  r.  Soc.  Anon,  des  Mines  du 
Luxembourg  et  des  Forges  de  Sarrebruck.  Fr.  Pat. 
3114.7s.').   Much  31,  1906. 

A  basic  mineral  capable  of  evolving  a  large  quantity  of 
gas  when  heated,  preferably  limestone,  is  added  to  the 
charge  in  the  converter  before  or  during  the  blow  ;  the 
temperature  is  then  raised  so  as  to  evolve  the  gas.  and  to 
cause  the  lime  to  combine  with  the  phosphoric  acid 
produced,  after  which  the  temperature  is  allowed  to  fall 
to  a  point  convenient  for  casting. — A.  G.  L. 

Steel;     Manufacture  of in   the    Bessemer  convert,  r 

or  Talbot  furnace,  with  basic  or  "■  utr  il  lining.:.  H.  J.  B. 
Picaud.  Ft.  Pat.  364.N37.  April  2,  1906.  Under  Int. 
Conv.,  April  3,  190.5. 

To  the  mass  in  the  converter  or  furnace  a  flux,  such  as 

fluorspar,  is  added.  This  addition  increases  the  rapidity 
with  which  the  lime  takes  up  the  phosphoric  anhydride 
foimcd  during  the  blow  to  such  an  extent  that  the  metal 
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in   phosphorus  before  il    has   lie.  uinr  . omplct<  1\ 
rbnrised.      I  lie  result  in     >\  ".'  enn  I"'  use  I   i 
id  same  way  ms  ordinary   Tho  v    G    I 

\ ew  method  /..r  Me  production  <>/  reduced in 

lie.      P  C.  \V.  Timni.      Kr     Pat.    3li5,H7K. 
ril  7.   IftOti.      Under  Int.  Conv  .  April  10,   I '.in.'. 

oxide  is  ]>.i--.-. I  through  a   producer  containing 

uke,  wliieli  reduces  il   to  eai  '  on 

This    is    then    passed    whilst    hot    through    the 

bearing  mineral  to   I..-   reduced,   and   in   reducing   tins 

mi--  converted  into  twice  tho  initial  quantity  of  carbon 

Half  of   the  gas   having   been   removed  through 

lues,  the  remainder  goes  through  the  same  cycle 

n,  until,  after  about    In  minutes,   tho   producer    has 

•  cold  to  work.     The  process  is  then  interrupted, 

another   producer  interpolated   in    place   of   the    tirst. 

•his  in  the  meanwhile  revivified  by  blowing  air  through 

t  such  a  rate  as  to  produce  mainly  cart  on  dioxide. 

products    of   combustion    produced   in   this    way    arc 

le  to  heat   the  carbon    monoxide   on   its   way   to  the 

onl-containing  chamber,  by  means  of  a  Cow  |>cr  stove  ; 

1st  they  serve  to  heat  the  chamber  itself.      A.  G    I. 

tiron  :     Process   for    converting into    steel    or 

rough!    iron.     M.    A.    Hunter   (»ci    Webb).     Fr.    Pat. 

85,159,  April   10,   1906. 

:  process  consists  in  heating  the  east  iron,  in  bars 
to  a  temperature  approaching  but  below  its 
•  ■int  (about   925     to  980    C),   and  then  treating 

with    liquid,    vaporised,   or    atomised  sulphuric    acid. 

s  treatment  eliminates  most  of  the  carbon,  and  changes 
physical  characteristics  of  the  metal  so  that  it  can  be 

jed.— A.  t:.  L. 

i » T     Process    of    casting    ingots    of    icitliottt    tin 

idition  of  appreciable  quantities  of  aluminium  or 
ilicon.  und  trithout  air-holes  at  the  surfaces.  Rheinische 
.Ictalhvaarcn-  u.  Maschinenfabrik.  Fr.  Pat.  365.345, 
\pril  17.  1906.     Under  Int.  Coin.,  May  17.  1905. 

i  M.  ingots  of  iron  and  mild  steel  are  obtained  without 
use  of  appreciable  quantities  of  aluminium  or  silicon, 
casting  in  moulds  which  widen  considerably  towards 
top,   so  as  to  allow  of   the  ready   escape  of  the  air- 

.bles  liberated  during   the    cooling   .it    the   sides  of  the 

•iMs       \    U.  L. 

'/ ;    Process  for  the  maniifactur,    nf .     V.   Defays. 

•>.  Pat.  365,671,  April  26,  1906.  Under  Int.  Corn., 
vpril  29,  1905. 

8  or  more  .Siemens-Martin  furnaces  are  arranged  close 

one  or  more  gas  producers  in  order  to  be  able  to  utilise 

ble  beat  of  the   producer  for  the  conversion  of 

■  iron  into  steel.  This  is  donejby  charging  the  producer 
i  only  with  the  usual  combustibles  (coke,  i&c.),  but  also 
th  the  east  iron    and    materials,    such    as    ferric    oxide. 

.  designed  to  assist  in  the  process.  On  blowing 
through  the  producer,  the  iron  melts  and  runs  into  a 
.ler  at  the  butt.. m  of  the  producer,  from  which  it  flows 

-■  the  Siemens   M:u  In,    tin  11.1.  e  \     i  !     I. 

tottiferous   -//.-.'.-  lulising  and   treating . 

I .  C.  King.  I'r.  Pat.  365.432,  April  -_>0.  1906.  I  nder 
IV.,  May  4.  1905. 

IE  object  of  the  invention  is  to  form  the  metallifi 

-  into  nodules,  containing  the  metals  in  the 
ni  of  oxides,  without  using  any  binding  agent  which 
ill  either  leave  objectionable  impurities  in  the  nodules 
sensibly  diminish  their  content  in  metal.  To  this  end. 
•  finely-divided  materials  arc  either  mixed  with  watei 
Blse  with  a  binding  agent,  e.g.,  tar,  hydrocarbons. 
carbohydrates,  which  is  volatile  at  a  moderate  tempera- 
re.     The  mixture  is  then  heated  at  about  tioO    C..  and 

to  form  itself   into  nodules  of  the  req 
e.     This  treatment  aUo  removes  any  sulphur,  arsenic, 
..  present  in  the   materials,   and  the  resulting  nodules 

■  verv  porous.     (Of.  U.S.    Pat.   794,673,   this  J.,    I 

■t;  andFr.  Pat.  356,413,  this  J.,  1905,  1311.)— A.  G.  I. 


■il >  ;  Proa  •  I  /••<  0  ■  tn  it \nu  "/ ../ 
Pii  -i   Addition  dated  Vpril  21,  1906,  to  Fr,  Pat    3  il  535, 

F.-i.    i  ,.  i (thi    .i     190  i,  BW 

Tin:  invention  olaimed  in  the  prinaipa]   patent   ii  now 

d  to  minerals  oont&ining  sufficient  sulphur  without 

further  admixture,  and  to  minerali  w\ txeati 

n.ii  require  the  addition  of  Bulphnr,  •  ./..  iron  ores,  Bach 
minerals  are  simply  mixed  with  carbon,  and  treated  «ith 

the    air-blast     in     a    ..  m  \  .a  i.-i      until     they     have     beeouui 

red  together,  and  can  be  treated  as  usual  in  ■  I 
furnace,    The  invention  is,  of  course,  especially  applicable 
ur  in  a  finely-divided  condition. 

— A.  (i.  L. 

'tie  material  and  proceis  ../  making  tame.  H.  A. 
Badfield  Fr.  Pat.  365,915,  Maj  i.  1906  Under  Int 
Conv..  Jane  8,  1905. 

Si:k  Eng.  Pat.  22,130  ol  1905  ;  this  J.,  1906,  5  12       I    F.  B. 

Alloy  for  bearings;    Metallic .     Siemens  und  Ealske 

A.-G.     Kr.    Pat.   366,060,    Mav    10,    1900.     Under  Int. 
Conv.,  May  22,   1905 

Eng. Pat  10,513 of  1906 j  th  s.i  .  L906,  816.  -T.  F.  B. 

■.t.vx  Patents. 

Zinciferous  ores  and  metallurgical  products;    Process  fur 

th".  treatment  of .     Zinkircwinnungs-Ges.  m.  b.  II. 

Ger.  Pat  165,455,  Maroh  24,  1905. 
Tut:  zinciferous  material,  after  being  roasted  if  necessary, 
is  treated  with  sulphuric  acid,  and  from  the  solution 
the  zinc  is  precipitated  as  hydroxide  by  means  of 
sodium  hydroxide.  The  residual  solution  is  causticised 
with  lime  for  the  regeneration  of  sodium  hydroxide. 
If  the  original  material  contains  a  sufficient  quantity 
of  lime,  it  is  used  in  place  of  fresh  lime  for 
causticising  the  residual  solution.  In  the  ease  of  ores 
containing  dolomite,  the  solution  obtained  by  treatment 
with  sulphuric  acid  is  divided  into  two  portions  in  such 
:i  manner  that  the  quantity  of  magnesium  contained  in 
in  part  is  equivalent  to  the  amount  of  zinc  contained 
in  the  other.  The  first  portion  is  treated  with  sodium 
hydroxide,  and  the  precipitate  of  zinc  and  magnesium 
hydroxides  is  used  to  precipitate  the  zinc  from  the  second 
portion. — A.  S. 

Zinciferous  ores  and  metallurgical  products  .    Proa  is  for 

th,  treatment  of .     Zinkgewinnungs-Ges.  m.   b,   H. 

Ger.    Pat.   169,138,   May  J4.   1905.     Addition   to  Ger. 
Pat.  165,455,  March  24.   1905  (sec  preceding  abstract ). 

The  solution  of  zinc  and  magnesium  sulphates  obtained 
by  treating  the  material  with  sulphuric  acid  is  divided 
into  two  portions.  From  the  first  portion,  zinc  and 
magnesium  hydroxides  are  precipitated  by  quicklime,  and 
the  zinc  is  dissolved  out  of  the  precipitate  by  treatment 
with  a  solution  of  sodium  hydroxide  and  sodium  sulphate. 
The  solution  is  used  for  leaching  a  fresh  quantity  of  ore 
with  sulphuric  acid  diluted  with  sodium  sulphate  solution, 
whereby  the  sodium  zineate  is  converted  into  sodium 
sulphate,  and  the  whole  of  the  sine  and  the  magnesium 
are  precipitated  as  hydroxides.  The  precipitate  is  used 
lor  treating  the  second  portion  of  the  solution  tirst  obtained, 
the  magnesium  hydroxide  precipitating  the  zinc  a- 
hydroxide. — A.  S. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  page  937.) 
(.4.)— ELECTRO  '  HEMISTRY. 

Fcrromanganesc   anodes    in    solutions   of   caustic    potash. 

I !    l :.  White.     J.  of  Physical  Chern.,  1906,  10,  602—513. 

Cheni.  Centr.,  1906,  2,'999. 
In  the  anodic  electrolysis  of  ferromanganese  in  alkaline 
solutions,  there  is  formed  sometimes  permanganate  and 
sometimes    manganatc.     It    has    been    found    that    the 

D  2 
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formation  of  manganate  is  duo  to  the  presence  of  reducing 
impurities.  If  these  latter  he  absent,  permanganate 
only  is  formed  both  in  2  per  cent,  and  10  per  cent,  caustic 
potash  solutions ;  reduction  to  manganate  then  takes 
place  only  on  increasing  the  temperature  to  95°  C.  The 
reduction  is  effected  by  the  action  of  hydrogen  liberated 
at  the  cathode  :  a  spontaneous  evolution  of  oxygen  was 
never  observed.  Oil  electrolysing  at  95°  C.  alkali  ferrate 
is  produced  as  well  as  manganate,  and  iron  is  deposited 
at  the  cathode.  Anodes  of  metallic  manganese  are 
readily  oxidised  to  permanganate.  Manganous  hydroxide, 
Mn(OH)2,  formed  by  the  action  of  caustic  potash  on 
manganese,  can  be  oxidised  electrolytically  to  manganese 
dioxide,  but  not  to  permanganate.  The  anodic  formation 
of  permanganate  must  therefore  proceed  directly,  without 
the  intermediate  production  of  compounds  of  a  lower 
degree  of  oxidation. — A.  S. 


Copper  ;    Electrolytic  determination  of  - 
XXIII.,  page   1007 


— .     F.  Foerstcr. 


Lend;    Electrolytic   separation   of from  acetic  acid 

solutions.     R.  C.  Snowden.     XXIIL,  page  1007. 

English  Patents. 

Accumulators;      Electric .      H.     X.     Warren,     G. 

Busschots,  and  J.  M.  Wood,  Liverpool.  Eng.  Pat. 
17,674,  Sept.  1,  1905. 

This  invention  relates  to  an  improvement  in  the  manu- 
facture of  accumulators,  which  consists  in  incorporating 
in  the  mixture  used  for  covering  the  plates,  or  in  the 
electrolyte,  one  or  more  compounds  of  selenium,  such  as 
the  selenates  or  selenites  of  ammonium,  potassium,  or 
sodium,  or  selenious  acid,  for  the  purpose  of  preventing 
the  "  sulphating  "  of  the  plates  or  elements. — B.  N. 

Active  material  ;     Use  of  a  special for  manufacturing 

accumulators.  C.  Jeantaud,  Paris.  Eng.  Pat.  52, 
Jan.  1,  1906.     Under  Int.  Conv.,  Jan.  5,  1905. 

This  invention  relates  to  the  use  of  a  novel  form  of  lead, 
its  oxides,  or  salts,  unalloyed  or  mixed  with  ordinary 
lead  or  its  compounds,  in  the  manufacture  of  electric 
accumulators.  The  lead  is  obtained  by  the  electrolysis 
of  a  mixture  of  a  solution  of  an  alkali  plumbate  with  an 
alkali  plumbite,  the  density  of  the  solution  being  15°  B. 
With  a  current  density  of  not  less  than  2  amperes  per 
sq.  dm.  of  cathode  surface,  the  novel  form  of  lead  is 
deposited  on  the  cathode  as  dullish-grey  crystals,  having 
a  smaller  electro-chemical  equivalent  than  that  of  other 
substances  now  used.  This  form  of  lead  is  said  to  give 
an  E.M.F.  about  5  per  cent,  higher  than  ordinary  lead, 
and  to  have  nearly  double  the  capacity  of  the  ordinary 
metal.  —  B.  X. 

Insulating  material  ;   Manufacture  of  [electrical] ,  and 

the  coating  of  metal  and  other  surfaces  therewith. 
J.  Connoliv,  Manchester.  Eng.  Pat.  3345,  Feb.  10, 
191  Hi. 

Soft  stearine  pitch  is  applied  in  a  melted  or  dissolved 
condition  to  the  surface  to  be  coated,  and  is  then  heated 
i  temperature  exceeding  200  I '.,  but  not  above  300°  C. 
An  arrangement  i-  di  scribed  for  passing  wires  or  the  like 
through  the  stearine  pitch,  the  coated  material  being  then 
passed  upwards  between  heated  surfaces,  which  converge 
above  towards  the  wire.  The  covered  material  is  thus 
gradually  raised  in  temperature,  and  the  pitch  assumes 
lacquer-like  properties,  becoming  tough  and  incapable  of 
being  melted  or  dissolved.  —  B.  X. 

Furnaces  ;    Electrical .     B.  Platschick,  Paris.     Eng. 

Pat.  23,520,  Nov.   15,  1905. 

See  U.S.  fit.  826,962oi  1906  ;  this  J.,  1906,936.— T.  F.  B. 

Persulphate  i  ;  Prur,  is  for  dectrolytically  producing  — —. 
G.  Teichner  and  P.  Askenaey,  Nuremberg.  Bavaria, 
Eng.  Pat.  2823,  Feb.  5,  1906. * 

See  Fr.  Pat.  351,613  of  1905  ;  this  J.,  1905/S96.—  T.  F.  B. 


Ozone;    [Electrical]  Production  of .      E.   Appl 

and  J.  R.  Quain,  London.     Eng.  Pat.  3905,  Feb.  f 
1906. 

The  ozoniser  comprises  an  inner  glass  tube  contairL 
an  electrode  in  a  vacuum  ;  surrounding  this  is  a  dpi  « 
outer  glass  tube,  the  ends  of  the  two  outer  tubes  btk 
sealed  together  so  as  to  form  an  annular  space  betwlj 
them,  which  is  made  vacuous,  and  in  which  the  sec  A 
electrode  is  placed.  The  gas  to  be  ozonised  is  circula  u 
by  means  of  a  fan,  between  the  outer  surface  of  the  in  r 
tube  and  the  inner  surface  of  the  double  tube.  ' 
electrodes  are  suitably  connected  to  a  transformer  *i 
generator,  the  latter  also  driving  the  fan. — B.  N. 


Electrolytic  apparatus.     F.  McDonald,  Johnsonburg, 
U.S.A.     Eng.  Pat.  4716,  Feb.  26,  1906. 

See  U.S.  Pat.  814,864  of  1906  ;  this  J.,  1906,  380. 


T.I 


French  Patents. 


Filaments  for  incandescence  lamps.  A.  Just  and  F.  Ha  I 
man.  Third  and  Fourth  Additions,  dated  Feb.  14  and  , 
1906,  to  Fr.  Pat.  347,661,  Nov.  4,  1904.     II.,  page  «  . 

Electrolysis     without     porous     diaphragm  ;     Process  ill 

apparatus  for .     G.  Rambaldini.     Fr.  Pat.  3t>4,>  , 

April  2,  1906.     Under  Int.  Conv.,  April  3,  1905. 
In  order  to  maintain  a  uniform  regime  in  the  electro]] 
without    diaphragms,    of    a    solution  giving   one  soke 
product  and  one  product  which  is  gaseous  or  solid,  ill 
necessary  to  adopt  special  measures  for  the  regeneratU 
of    the    electrolyte.     The    present    invention    consist- 1 
adding,  in  the  form  of  a  solution,  only  a  portion  of  fill 
electrolyte,    equivalent    to    that   decomposed    in    contt 
with   the   electrode   at   which   a  soluble   product  resuli; 
the  other  portion  of  the  fresh  electrolyte,   equivalent!! 
that  decomposed  at  the  electrode  at  which  the  insokji 
or  gaseous  product  is  formed,  being  added  as  anhydr  < 
salt.     The  regeneration  of  the  electrolyte  can  be  cantt 
out  in  an  auxiliary  vessel  or  vessels  through  which    I 
\    electrolyte   or  its  two   fractions  are   caused   to  circuit! 
In  the    apparatus  which  is  employed  for  carrying  out  p 
process,     the     electrodes     are     disposed     horizontally  i 
superposed  layers  of  the  electrolyte,  which  are  sepaia 
solely  by  their  difference  in  density.     The  removal  of  il 
or    both    fractions    of   the    electrolyte    is    carried   out  I 
causing  a  circulation  of  the  two  superposed    layers.     } 
gaseous  products  formed  at  the  electrodes  are  withdra 
bv  covering  the  electrodes  with  bells,  or'bv  using  a  clo; 
cell.— R.  S.  H. 

Electrolysis  of  liquids;    Apparatus  for  .     L.  Lone 

Fr.    Pat.   364.978,   April   6,    1906.     Under  Int.   Cor 
Sept.  29,   1905. 

The  two  electrodes  are  separated  by  a  diaphragm, 
metal  or  other  good  electrical  conductor,  which  consi 
of  a  number  of  ribs  or  channels  of  Y-shape  so  dispoi 
that  the  upper  rib  forms  a  sealed  joint  with  the  I 
immediately  beneath  it.  The  diaphragm  is  insulat 
from  the  electrodes. — R.  S.  H. 


Electrolytic   eat  [for  fused  salts],     A.   Lambert. 
365,423,  April  19,   1906. 


Fr.  P 


The  vat  is  specially  intended  for  the  electrolyses  of  his 
salts,  and  differs  from  the  ordinary  carbon-lined  ir< 
vessels  in  the  following  particulars:  Blocks,  b,  of  we 
conducting  carbon  fcrm  a  uart  of  the  base  of  the  vat,  the 
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will)  thr  terminals  of  the 
•nt  and  with  the  electrolyte,  the  object  being  to 
n'  good  electrical  conductivity,  and  consequently 
Dished  loss  of  energy.  The  sides  of  the  vat  are  lined 
•tamped  carbon,  /.  and  are  provided  with  exl 
loting  walls,    .  to  increase  the  thermal  insulation. 

— R.S    II 

rkeating    compound.     II.     L.     Hartenstein.      Fr.  Pat. 
366,799,  May  I,   1906. 
S.  Tat.  819,218  of  1906  ;  this  J..  1906,  544.— T.F.B. 

ng    furnace;      Electric .       II     I.     Hartenstein. 

Fr.   Pat  365,806,  May  1,  1906. 

S.  Pat.  810.224  of  1906;   this  J.,  1906,  544      T.F.B. 

ace  ;    Electric  r<  si  stance .     J.  F.  Bottomlev  and 

Paget.     Fr.    Pat.    365.839.    May    2,     19U0.      (nder 
t.  Conv.,  May  5,  1905. 

Pat.  9522  of  1905;    this  J..  1906,  222.— T.F.B. 
(A)— ELECTRO  METALLURGY. 

;  Electrolytic  deposition  of from  aqueous  solutions 

Itrrous    chloride    and    sulphate.     A.     Ryss    and    A. 
gomolny.     Z.  Elektrochem.     1906,  12.  697—703. 
authors  have  sought  the  most  favourable  conditions 
bteining  thick  deposits  of  iron  by  electrolysis.     Pure 
f  ferrous  ammonium  sulphate  behave  best  when 
ilution  contains  T* ►  grms.  of  crystallised  salt    per  litre 
ater ;     increase    of    tcmivraturo   above    that    of   the 
sphere    is    deleterious,    and    the    current    density   at 
at  hod e  should  not   exceed  0-5  ampere   per  sq.   dm. 
ferrous    chloride    a    solution    containing     1     kilo. 
e  salt   per  litre  of  water,   a  temperature  of  60:    to 
'.,  and  a   maximum   current   density  of  0-4  ampere 
the    most     favourable    results.      The    electrolyte 
somewhat   dirty   from   the  formation  of  ferric 
ixide,  which  is  also  harmful  to  the  metal  deposition. 
ions  of  a  mixture  of  sodium  bicarbonate  and  mag- 
Iphate  to  the  above  electrolytes  give   improved 
The   authors   specify   the   following  as   the   most 
lie    conditions:     A    current    density  of  0-3  ampere 
q.  dm.,  an  electrolyte  containing  200  grms.  of  pure 
is  chloride  or  200  grms.  of  crystallised  ferrous  ammo- 
sulphate  per  litre  of  water  ;    in  each  case  with  an 
ion  of  50  grms.  of  magnesium  sulphate  and  5  grms. 
•dium   bicarbonate. — K.  S.  H. 

filicides  ;    Formation  of in  the  electric  furnace. 

L.  Vanzetti.    Gaz.  chim.  ital..  1900.  36  [1],  498—513. 
l|ie  interior  of  the    silicious   mass  obtained   from  an 
ic  furnace  in  which  coke,  sand,  and  lime  were  heated 
her  at  a  temperature  of  about  3000s  C,  the  author 
I   metallic    buttons    having   the   sp.    gr.    5-76 — ii-2'J 
tineas  of  about  7  on  Mohs'  scale,  and  the  composition, 
The  chemical  characters  of  the  substance  point  to 
ing  a  chemical  individual,  as  also  does  the  absence  of 
etic   properties.     The   3   per    cent,    of    iron    in   the 
of  ferric  oxide  in  the  coke,  doubtless  combines  first 
carbon,  the  latter  being  subsequently  displaced  by 
i  formed  by  reduction  of  the  silica  present, 
lilar    experiments    at    a    temperature    higher    than 
yielded  masses  varying  in  appearance  and  sp.  gr. 
■  ad  more  readily  acted  on  by  reagents  than 
impound  FeSi.     One  of"  the  buttons"  thus  obtained 
•p.  gr.  approximately  equal  to  that  of  the  compound,    j 
out  its  composition  did  not   correspond  with  this    : 
Ja. 

here  be  present,  besides  iron,  another  element  which 
n  affinity  for  silicon,  the  latter  combines  with  the 
letals  in  proportions  governed  by  the  reacting  masses 
y  their  affinities.  In  one  case,  for  instance,  when  a 
copper  found  its  way  into  the  furnace,  the  metallic 
iee  formed  had  the  greyish-yellow,  crystalline 
ra»ce  characteristic  of  copper  silicide,  the  crystals 
ich  were  found,  by  microscopic  examination,  "to  be 
with  other  crystalline  forms.  These  globules 
d  in   the   cold   with   dilute   nitric   acid    (1:1).    with 


evolution  of  dense,  red  fum<  ■  and  deposition  ol 

1 1 pi"'1   ™   ;  "   enl   in  anion.  than 

that  corresponding  with  the  formul      -      -       r.  H.  V 

Palladium  :    Electrical   n  V.    Fiat  her 

Ann.  der  Physik,  1906,20,503 
1906,  9A.  161. 

When    hydrogen  i~  occluded   bj    a   palladium   wire,   the 

electrical  rcM-t    ■  abruptly  at  lirst.  but 

after  as  much  hydrogen  has  been  absorbed  as  would  till 
thirty  times  the  volume  of  the  a  in  at  atmospheric  pressure, 
the   ■  proportional  to  tin- 

amount  of  hydrogen  occluded,  until  950  volumes  havi 
absorbed,  after  wbii  h  the  rate  of  increase  is  ret  irded.     In 
saturation,  palladium  contains  about  1000  vols, 
luded   hydrogen;    an  increase  in  the  quantity  of 
hydrogen  above  this  hunt  produces  no  further  in 

rhe    maximum    increase    of    resistance 
69  per  cent.     Tni  is  proportional  to  the  formula  : 

a  +  bH.  where  II  is  the  number  of  volumes  of  h\drogen 
rbed,  a  is  1-0292,  and  6  is  668  ■■'  In-6.  When  a  palla- 
dium wire  absorbs  hydrogen  it  expands  to  the  extent  of 
2539  >  In-8  em.  per  cm.  and  per  vol.  absorbed,  until  tin- 
saturation  point  is  reached,  after  which  the  expansion  is 
relatively  greater.  When  the  occluded  hydrogen  is 
expelled,  the  wire  becomes  shorter  than  it  was  originally, 
but  the  original  n  sistance  is  recovered  exactly.  —  a    v 

Exolish  Patents. 

EUct  rode  position  of  metals.  I.  E.  Lewis,  Stoke  Newington, 
and  J.  A.  Corey,  Twickenham.  Eug.  Pat.  lT.T-'T. 
Sept.    1,   1905. 

See  U.S.  l'at.  786,978  of  1905  :  this  J..  1905,  504.— T.  F.  B. 

Furnaa  t ;    Electric  transformer  .     O.  Friek,   Stock- 
holm.    Eng.  Pat.  25,771,  Dec.  11,  1905. 
See  Fr.  Pat.  365,456  of  1905  ;  this  J.,  1905,  1179.— T.  F.  B. 

Furnace* i     El  ctric .     G.    Gin,    Paris.     Eng.    l'at. 

1019,  Jan.   15,   1906. 
Instead    of    an    annular,    circular,    or    square    channel. 
previously  need  a>  the  crucible  and  secondary  in  induction 


electric  furnaces,  a  folded  channel  (see  Fig.)  is  employed. 
This  increases  the  ohmic  resistance  in  greater  proportion 
than  the  self-induction  or  the  mutual  induction. — B.  X. 


French  Patents. 

Electric  furnace  for  the   transformation   of  cast   iron   into 
Q.    EL    Gin.     Second   Addition,    dated   Jan.    26, 
1900  (under  Int.   Conv.,   Dec.    18,    1905),   to   Fr.    Pat. 
342.101.  March  30.  1904. 

In  the  channel  type  of  furnace  (Fr.  Pat.  342.101  :  this  .!.. 
1904.  9114  and  122.3).  an  electric  current  is  induced  in  the 
charge  of  metal  instead  of  being  led  in  and  out  by  means 
of  terminals.  The  induction  system  adopted  in  the 
present  addition  comprises  simple  or  multiple  iron  i 
disposed  around  a  portion  of  the  annular  channels  in  the 
hearth  of  the  furnace  ;  on  that  arm  of  the  iron  core  which 
is  exterior  to  the  furnace  the  primary  coils  are  wound. 
A  special  disposition  is  described  in  which  the  currents 
induced   in   three    parallel   channels,    connected    at   their 
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extremities,  flow  in  such  directions  that  the  centra] 
channel  is  traversed  by  an  electric  current  of  double  the 
intensity  of  that  in  the  two  outer  channels.  In  this  case 
two  iron  cores  with  a  common  exterior  arm  are  provided  ; 
upon  the  exterior  arm  the  two  primary  coils  are  wound 
so  that  the  current  in  them  flows  in  opposite  directions. 

— R.  S.  H. 


plants  examined  in  his  previous  research,  thi 
concludes  that  there  is  no  connection  between  the  nn 
of  an  oil  and  the  presence  of  a  lipolytic  enzyme.  1 
following  results  were  obtained  with  the  oils  from  Li  h 
reticulata  (37-5  per  cent,  of  oil)  and  celandine  (CA<  ; 
majus)  (46-6  per  cent,  of  oil),  the  seeds  of  both  of  \m 
were  lipolytically  active  : — 


Oil  from 


Oil. 


Sp.gr. 


Saponification     Iodine 
value.  value. 


Free 
fatty  acids. 


Fatty  acids. 


sp.  gr. 

at  19°  C 

19° 


Iodine 
value. 


Solidification 
point. 


Melting 

point. 


Acetvl ( 
(LewkOTi 


Linaria  reticulata 
Chelidonium  majus 


0-9217 

at^C. 

18° 
0-9170 


188-6 
198-2 


per  cent. 


0-903 
0-902 


148-5 
127-5 


°  c  °  c 

8-5—^13  14—22 


12-3 
12-6 


Furnace*  ;■      Electric    .     F.     T.     Snyder.     Fr.     Pat. 

366,302.  May  17.   1906. 
See  U.S.  Pat.  825,359  of  1906  ;  tins  J.,  1906,  817.— T.  F.  B. 

Electrolytic  deposits  ;•    Methods  adopted  jor  obtaining 

on  recessed  moulds.  E.  Fricdheim.  Fr.  Pat.  364.737, 
March  30,  1906. 
The  small  auxiliary  anodes  which  penetrate  into  the 
recesses  are  enclosed  in  an  insulating  covering  provided 
with  perforations,  with  the  object  of  preventing  the 
formation  of  short  circuits  betweenthe  anodes  and  the 
cathode.— R.  S.  H. 

Metallic  deposits  ;    Process  for  producing  electrolytic  . 

L.  Trunkhahn.     Fr.  Pat.  366,270,  -May  16.  1906. 

See  Eng.  Pat.  11,498  of  1906  :  this  J.,  1906,  817.— T.  F.  B. 

Sodium    chloride ;      Process    of    electrolysing    .     E. 

Castel.     Fr.  Pat,  364,847,  April  2,  1906. 

The  chlorine  and  hydrogen  generated  in  the  electrolysis 
of  sodium  chloride  are  led  separately  to  the  two  electrodes 
of  a  gas  cell  in  which  they  serve  to  generate  an  electric 
current.  The  current  is  applied  to  reduce  the  expenditure 
of  energy  incurred  in  the  electrolysis  of  the  sodium 
chloride.  The  hydrochloric  acid  formed  in  the  gas  cell  is 
utilised  for  extracting  roasted  copper  matte,  and  the 
cuprous  chloride  thus  obtained,  with  addition  of  sodium 
chloride,  is  subsequently  electrolysed  for  the  winning 
of  the  copper. — R.  S.  H. 

German  Patents. 

Metallic     deposits ;      Process     for     the     preparation     of 

electrolytic   ,   especially  on   wire,    by   the    use   of   a 

tubular    anode.     A.     Griinbaum.     Ger.     Pat.     165,875, 
June  26,   1904. 

The  wire  to  be  plated  is  suspended  within  the  tubular 
anode  in  the  loops  of  hook-shaped  supports  connected 
to  the  negative  pole  of  the  battery,  whereby,  it  is  claimed, 
short  circuits  are  avoided,  and  the  resistance  of  the  wire 
is  diminished. — A.  S. 

Aluminium  articles  5    Process  for  the  electrolytic  coating 

of  with    tin.        Basse     und     Fischer,     G.m.b.H. 

Ger.  Pat.  169,310,  Oct.  6,  1904. 

The  aluminium  articles  are  first  electrolytically  coated 
with  nickel,  and  afterwards  with  tin.— A.  S. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

{Continued  from  page  938.) 

Fats;    Enzytnic  hydrolysis  of  .     S.   Fokin.     Chem. 

Rev.  Fett-  u.  Harz-Ind.,  1906,  13,  130—133;  163— 
!66;  192—194;  219—221;  238—240.  (This  J.,  1904, 
259,  614,  1152. 

From  an  analysis  of  the  oils  of  the  seeds  of  two  of  th 


All  the  plants  yet  known  to  contain  lipase  are  poisoi 
yet  not  all  the  seeds  of  plants  containing  alkaloid 
able  to  hydrolyse  fats,  notable  exceptions 
Hcliotropum  europeum,  Cynoglossum  officinalis.  Dig 
purpurea,  Buxus  sempervirens,  and  Abrus  precaU 
The  hydrolysis  apparently  effected  by  the  two  last 
be  attributed  to  the  presence  of  bacteria  and  mould-f 
All  starch-containing  seeds  are  believed  to  produce  die 
on  germinating,  and  analogy  would  suggest  the  produ 
of  lipase  in  oil-containing  seeds ;  but  this  was  not 
out  by  the  results  of  experiments  with  the  seeds  of  Li 
bipartita,  or  with  linseed,  poppy,  or  mustard  seeds 
regards  the  effect  of  germination  of  seeds  which 
doubtedly  produce  the  enzyme,  the  author  confirm 
conclusion  of  Hoyer  (this  J.,  1904,  550)  that  it  h 
influence  upon  the  enzymic  activity  of  castor  seeds, 
the  other  hand,  certain  small  seeds  have  their  lip 
power  doubled  or  trebled  by  the  process  of  germin; 
The  stimulating  effect  was  greatest  with  the  smallest 
(Linaria  marrocana),  and  became  less  with  the  ini 
in  size  to  L.  purpurea,  then  to  celandine  seed,  and  t 
to  castor  seed. 

Celandine  seed  (Chelidonium  majus). — The  charact< 
property  of  the  seeds  of  this  plant  is  that  no  adi 
of  soluble  acids  is  necessary,  the  acids  in  the  seeds  1 
selves  being  sufficient  for  the  hydrolysis.  Acids  o: 
considerable  degree  of  concentration  (e.g.,  s  no 
destroy  the  enzyme,  as  is  also  the  case  with  castor  s 
but  variations  of  25  to  100  per  cent,  (on  the  weig 
the  oil)  of  acids  of  a  concentration  of  J5  to  y^  normal 
only  a  slight  influence  upon  the  yield  of  free  fatty  I 
whereas  in  the  ease  of  castor  seeds  the  influence  o  I 
factor  is  very  great.  The  optimum  for  the  prorxi 
of  water  is  also  very  different  from  that  required  by  <l 
seeds.  With  the  latter  the  maximum  of  hydrolysis 
reached  with  a  proportion  of  1  to  0-5  per  cent,  of 
is  60  to  66  per  cent.  Only  in  one  experiment  in  i 
the  glycerol  water  was  removed  was  a  yield  of  82- 1 
cent,  obtained.  On  the  other  hand,  celandine  seeds,! 
even  in  the  proportion  of  0-5  to  0-3  per  cent.,  gave  as  ! 
as  90  per  cent,  of  free  fatty  acids,  without  this  precai 
being  taken.  The  difference  between  the  lipase  in  celal 
seeds  (and  in  those  of  Linaria  plants)  and  the  lipf 
castor   seeds   is    also   shown    by   the    following   fac: 

(1)  Connstein,  Hoyer,  and  Wartenberg  (this  J.,  i 
1 54 1 )  hydrolysed  butter  fat  by  means  of  castor  I 
to  the  extent  of  67  per  cent,  of  the  theoretical  ami 
with  celandine  seeds  95-7  per  cent,  was  easily  obtjii 

(2)  Cocoanut  oil  was  hydrolysed  to  the  extent  of  91 1 
cent,  by  means  of  castor  seeds,  and  the  unattacked  p<  i 
isolated  and  treated  with  celandine  seeds  (20  per  ^ 
which  decomposed  it  to  the  extent  of  92-6  per  I 
Separate  experiments  showed  that  these  seeds  hydr<  I 
laurin  to  the  extent  of  91  per  cent.,  and  caprylin  f ' 
extent  of  78-4  per  cent.  (3)  The  glyceride  of  sebaci" 
was  hydrolysed  (73-7  per  cent.)  by  celandine  seed.-' 
not  acted  on  at  all  by  castor  seeds.  (4)  Glycol  est ' 
cotton-seed  oil  fatty  acids  were  hydrolysed  (86-3  per  " 
by  celandine  seeds,  but  not  attacked  by  castor  " 
These    results    disprove    the    conclusion    of    Connv 
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Boyer,  and  VVartenberg  {loe.  eii  i  that  lipase  cannot 
hydrolyse  the  glycerides  of  lowi  ids.      II"-  oon 

pleteness  of  the  reaction  depends  upon  the  action  "i  the 
liberated  fatty  acids  upon  the  en  yme  and  upon  their 
solubility  in  water.  It  is  noteworthy  thai  tho  esters  ol 
polyvalent    alcohols    (glycol,    mannitol,    &i   I    with    fattj 

acids  oan  I"-  hydrolysen  by  tho  •  elandine  onzy whi 

the  monovalent  alcohols  usually  act  as  a  poi  on  upon  it. 
tins  effect  increasing  with  their  Bolubility  in  w  i 
nature  of  the  acid  has  a  great  influence,  and  glyoeridi 
aromatic    acids    (e.g.,    benzoic    aoid)    are   quite    unacted 

upon  by  the  enzyme.     The  seeds  ol  tb landine  i  ontain 

from  400  to  BOO  times  more  lipase  than  is  required  to 
hydrolyse  the  whole  of  tlu>  oil  they  contain.     Om 
of  the  seed  is  able  to  hydrolyse  more  than  180  pari    of  oil, 
iiiul  one  part  of  the  seed  flour  (completely  fn    a  fro  a  fat, 
but  oontaining  the  husks)  more  than  300  parte  oi  oil. 

Qaator  seeds,  it  was  found  that  the  reaction  took  place 
much  more  rapidly  in  working  with  large  quantities.  Tims 
■jn  kilos,  of  oil  were  hydrolysed  in  7',  days,  whilst  30  gnus. 
required  .7  days.     In  working  with  solid  fate  the  pro 

iromoted  by  the  gradual  addition  of  a  oertain  amount 
of   petroleum  spirit    or  other   naphtha   distillate.     Thus 

ox-tallow  treated  with  10  per  cent,  of  castor  - I-  yielded 

after  this  addition  94-4  per  cent,  of  free  fatty  acids  in  a 

day  :   whilst  lard  with  8-3  per  cent,  of  - 1-  gave  90-5  per 

cent,  of  fatty  amis.      Experiments  on  the  u-e  ot  dii1 

soluble  acids  showed  that:  -(I)    A  concentration 

^  .V  checks  the    reaction  or  considerably  weakens    the 

enzyme.     (2)    Oxalic,    caprylie,    and    caproic    acids 

to  a  very   slight   hydrolysis.      On  the   other    hand,  the 

two  last  promote  the  reaction  if  they  are  dissolved  before 

hand  in  the  oil  (to  the  extent  of  7  per  cent.). 

aeuls.     asparagin,    &c,    do     not     promote     hydrolysis. 

(4)  Hydrocyanic,  phosphoric,  and  nitric  aoids  destroy 
the    enzyme,    but    hydrofluoric    acid    is    not    poisonous. 

(5)  In  the  ease  of  such  weak  solutions  as  j<s  to  ^  N, 
complete  dissociation  of  the  acid  must  he  assumed,  though 
Hoyer  holds  a  contrary  view.  One  part  of  castor  seeds 
freed  from  husks  can  hydrolyse  125  parts  of  fat,  and  one 
part  of  the  seed  meal  (freed  from  oil)  376  parts.  II  a 
suitable  fat,  e.g.,  olive  oil,  be  used  for  the  hydrolysis,  the 
liberated  fatty  acids  form  a  thick  emulsion  with  water. 
and  it  is  then"  hardly  necessary  to  use  mechanic 

to  promote  the  action  of  tho  enzyme.  The  products  of 
the  reaction  need  a  thorough  purification  from  impurities. 
The  fatty  acids  can  be  freed  from  the  seed-pulp  without 
much  difficulty  by  mechanical  means,  but  the  purification 
of  the  glycerol  is  much  more  difficult.  A  certain  pro- 
portion Vf  impurities  from  the  seeds  can  be  precipitated 
by  means  of  lime  or  baryta  water,  or  by  basic  lead  acetate 
or  tannin  solution,  but  no  satisfactory  method  has  vet 
been  devised  for  the  separation  of  the  remainder.  The 
ordinary  precipitants  for  proteids  and  alkaloids  give  no 
precipitate  with  the  crude  glycerin. 

From  several  experimental  determinations,  the  author 
concludes  that  the  reaction  with  lipa-e  i-  u 
One  experiment  on  a  large  scale,  in  which  1  per  cent,  of 
castor  seeds  was  used  with  20  kilos,  of  oil,  showed  that  the 
reaction  was  greatlv  accelerated  by  removing  the  glycerol 
water  and  replacing  it  by  fresh  acidified  water.  The 
liberated  fattv  acids  have  also  an  influence  on  the  process 
which  is  promoted  by  their  removal.  By  repeated 
treatment  the  yield  from  different  oils  and  fats  in  the 
author's  experiments  was,  on  the  average,  as  high  as 
99  per  cent.  In  certain  cases  there  was  a  decrease  in  the 
proportion  of  free  fatty  acids,  but  this  was  attributed  to 
combination  of  these  acids  with  certain  r  asic  decomposition 
products  of  the  proteids  of  the  seeds.  Wilhelmy's  general 
formula  for  catalytic  reactions — 

also  holds  good  for  the  action  of  lipase,  provided  that  the 
amounts  of  the  substances  used  in  the  experiments  are 
large  enough  to  check  the  influence  of  external  conditions 
upon  the  reaction.  (See  also  this  J..  1903,  639,  874 
1094,  1137.)— C.  A.  M. 
Fats  from  refuse  material.     A.   L6b.     Chem.-Zeit.,  1906, 

30.  935—936. 
Fats  from   leather    refuse.— The   cuttings   or   shavings   of 


leather  fi tannerii  i  a  •  ontain 

considerable  amounts  ol  fat,  introduced  during  the  manu- 
facturing   processes,   and   capal  ivered  by 
tion    "itli    petroleum    spirit,    leaving   a  nitrogenous 
residue  suitable  foi  rEen    li 

considerable  variation  in  the  propoi i  oi  fat  in  different 

frei  from 

whilst  uppor-leathor  contains  'roe,  s  to  28  par  cent  . 

the  amount  in  horse  Lin  b  ban  thai  In  call 

"Whitening"  shavings  contain  up  b  "  pal   Dent, 

,,i  fat,  which  is  lightei   in  colour,  riohei   in  ■tearine,  and 

has  li  than  the  fat   from  upper- 

the  following  result*  were  obtained  with 

mplos : — 


Fat  from— 
■•  Whitening  "  (having! 
Upper-leather      ,, 


( ion 
value. 


i-:.     is- 
i  in     i  in 


Uiuapniii-       BoUdldca- 

able  tie"  i it  ol 

matter.     I  fatty  aeidi. 


up  to  5 


■;-,    ia 

29—30 


Since  the  extraction  of  the                  the  one  whitening 
by  themselves  is  very  difficult,  whilst  the  upper- 
leather  yield  «  fat,  it  is  oust |  to  mix  the 

cuttings.     Hence  different    "leather-extraction   fats."  as 
the    luthor  terms   these   products,   to  distinguish   them 
from   degras,    have   similar   properties,    notwithstanding 
rious  origin.     'I  1.  "■  n  or  black,  have 

a  characteristic  tan  like  odour,  and  are  solid  at  the  ordi- 
nary   temperature.      They    invarie  tin    a    large 

tion  of  an-  matter,  and  a  considerable 

amount  of  free  fatty  acids.  Filtered  samples  gave  the 
following  results :  Acid  value.  B6-7  and  73-7;  saponifi- 
cation value  inme  samples),  165  to  177-4;  glycerol.  4-til 
and  5-3  percent.  ;  unsaponifiable  matter  -even).  11-1  to 
15-0;  and  iodine  value  (one).  62-3.  These  fat-  yield 
dark-colon  red  soaps,  the  value  of  which  is  further  reduced 
bj  the  large  amount  of  unsaponifiable  matter.  '1  hey 
form  emulsions  with  water,  and  to  separate  the  fat  again 
i  is  necessary  to  treal  the  mixture  for  several  hours  with 
sulphuric  acid  and  common  salt  at  96  <  .  and  then  to 
allow  it  to  stand  for  12  hours.  The  water  can  also  be 
removed,  all  but  about  3  or  4  per  cent.,  by  means  of 
centrifugal  force.  A  sample,  of  a  light -yellow  colour, 
contained  24  per  cent,  of  water.  0-15  per  cent.  OI  ash, 
11-40  per  cent,  of  unsaponifiable  matter,  and  64-45  per 
cent,  of  saponifiable  fat.  The  dark  colour  of  leather- 
extraction  fats  is  scarcely  improved  by  even  long-continued 
bleaching,  and  hence  they  are  usually  added  to  other 
fats  (preferably  bone-fat  containing  97  to  98  per  cent,  oi 
fat),  in  the  proportion  of  10  to  15  per  cent.     The  addition 

ly  detected  by  the  odour,  but  is  not  always  clearly 
indicated  by  analysis,  though  the  proportion  of  unsaponi- 
fiable matter  is  raised. 

Distillation  of  the  fatty  acids  of  leather-extraction  fat 
gives  light  vellow  products  suitable  for  the  stearin  and 
soap  industries.  They  contain  more  stearin  than  the 
original  fats,  whilst  the  amount  of  unsaponifiable  matter 
remains  unaltered.  A  commercial  sample  had  a  jsaponifi- 
cation  value  of  144  and  solidification  point  of  34"  C,  and 
contained  28  per  cent,  of  unsaponifiable  matter.  A 
second  sample  contained  13-5  per  cent,  of  unsaponitiable 
matter. 

Fats  from  wool  refute.— The  waste  fragments  from  the 
spinning  and   weaving  of  wool  contain  a  large 
of  the   fat   used   in   lubricating  the   wool. 


The 


amount 
amount 


ranged  from  12  to  27  per  cent,  in  the  author's  samples. 
"Wool-extraction  fats''  vary  widely  in  composition. 
They  are  black,  fluid  or  semi-solid,  contain  a  large  pro- 
portion of  unsaponifiable  matter,  and  have  a  characteristic 
odour.  The  author  obtained  saponification  values  of 
100  to  168,  and  from  14  to  45  per  cent,  of  unsaponitiable 
matter.  A  typical  sample  gave  the  following  results:— 
Acid  value.  78;  saponification  value,  110;  iodine  value. 
49;  unsaponifiable  matter  I  mineral  oil),  43  per  cent.; 
neutralisation  value  of  fattv  acids.  193;  and  iodine  value 
of  fattv  acids.  88.  The  fat  was  therefore  judged  to 
consist'of  40  percent,  of  free  fatty  acids  (oleine),  17  per 
cent,  of  neutral  fat.  and  43  per  cent,  of  mineral  oil.     Such 
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products  can,  at  best,  only  be  used  for  oiling  wool  again, 
or  in  the  manufacture  of  inferior  articles. 

Wool-fat  press-cake " — These  press-cakes  contain 
from  16  to  22  per  cent,  of  wool-fat.  and  2  to  3  per  cent. 
of  nitrogen.  The  extracted  fat  can  be  utilised  in  the 
same  way  as  ordinary  wool-fat. — ('.  A.  St 

Sesame  oil ;  Colour  reactions  of .     P.  Soltsien.   Chem. 

Rev.  Fett-  u.  Har7,-  Ind.,  1906,  13,  138. 

Additional  evidence  in  support  of  the  conclusion  that 
the  furfural  and  tin  reactions  are  not  due  to  one  and  the 
same  substance  in  sesame  oil  is  furnished  by  the  author's 
experiments.  Although  the  two  substances  can  be 
separated  from  the  oil  by  treatment  with  90  per  cent, 
alcohol,  yet  a  thorough  extraction  with  hydrochloric  acid 
(sp.  gr.  1-125)  removes  the  substance  that  reacts  with 
furfural,  whilst  the  residual  oil  still  gives  an  intense  tin 
reaction.  The  latter  reaction  is  also  quite  independent 
of  Bishop's  reaction,  so  that  even  when;  a  sesame  oil  no 
longer  gives  the  furfural  or  Bishop's  reaction,  there  is  still 
a  possibility  of  identifving  it  bv  means  of  the  tin  reaction. 
(This  J.,  1903,  1017.)— C.  A.  M. 

Beef  fat  ;  Detection  of in  lard.     P.  Soltsien.     XVII1.4.. 

page  1000. 

Turkey-red  oils  ;  Analysis  of .     W.  Herbig.   XXIII., 

page  1009. 

Soap  in  India.     Bd.  of  Trade  J.,   Oct.   4,   1906.     [T.R.I 

In  the  Review  of  the  Foreign  Trade  of  India  in  1905-06, 
the  steady  growth  in  the  imports  of  soap  is  noted.  There 
are  indications  that  there  is  an  increasing  appreciation  of 
the  merits  of  soap  among  the  natives  of  India,  and  it  is 
said  that  the  trade  is  one  with  great  possibilities. 

English  Patent. 

Fatty  substances  ;    Process  for  the  preparation  of  easily 

and  durably  cmul si fiahle .  R.  Wallbaum,  Charlotten- 

burg,  Germany.     Eng.  Pat.  4116,  Feb.  19,  1906. 

SEEGer.  Pat.  167,847  of  1904  ;  this  J.,  1906,  767.—  T.  F.  B. 
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(Continued  front  page  941.) 

(.4.)— PIGMENTS,  PAINTS. 

Coal-tar  dyestuff  lakes  ;  Fastness  to  light  of  different . 

E.  Valenta.     V.,  page  980. 

English  Patent. 

Lithopone  ;    Obtaining from  complex  ores  and  other 

substances.     L.    Brunet,    Briotide,    France.     Eng.    Pat. 
4199,  Feb.  20,  1906. 

See  Ft.  Pat.  360,518  of  1905  ;  this  J.,  1906,  486.— T.  F.  B. 

French  Patents. 

Lakes  derived  from  monoazo  dyestuff s  ;  New  series  of , 

and  process  for  their  manufacture.     Act.-Ges.  f.  Anilin- 
fabr.     Fr.  Pat.  361,647,  July  26,  1905. 

See  Eng.  Pat.  15,170  of  1905  ;  this  J.,  1906,  325.— T.  F.  B. 

Dyestuff  suitable  for  preparing  lakes  ;   Process  for  viaking 

an  azo  .     Meister,  Lucius,  und  Briining.     Fr.  Pat 

366,110,  May  11,  1906.     IV.,  page  979. 

(B.)— RESINS.    VARNISHES. 

Varnishes  ;    Theory  of .     A.  Tixier.     Monit.  Scient., 

1906,  20,  726—730.     (See  also  this  J.,   1904,  670.) 
It   is   impossible   to   assign    (as   Coffignier   does)   a   fixed 
melting  point  to  a  gum-resin  ;   the  melting  point  is  greatly 
influenced  by  the  mode  of  heating  and  even  by  the  shape 
of  the  containing  vessel  ;    and  although  it  has  been  main- 


tained by  Violette  and  others  that  a  copal  is  not  rendered 
soluble  by  heating  until  it  has  undergone  a  loss  of  25  per 
cent,  of  its  weight,  the  author  has  shown  that  by  fusing 
in  such  a  manner  as  to  retain  part  of  the  volatile  products, 
the  loss  need  not  exceed  10  per  cent.  The  method  for 
estimating  the  oil  in  a  varnish  (Coffignier)  is  open  to  serious 
objections.  A  layer  of  the  varnish  is  allowed  to  dry  on 
a  glass  plate,  the  film  is  extracted  with  amyl  alcohol,  and 
the  insoluble  residue  is  assumed  to  be  linoxyn.  the  numbers 
obtained  being  made  to  agree  with  the  known  weight 
of  oil  by  assuming  a  constant  absorption  of  6  per  cent, 
of  oxygen.  The  author's  experiments  show  that  linseed 
oil  may  absorb  from  5  to  18  per  cent,  of  oxygen  whilst 
drying,  so  that  no  constant  can  be  assumed  ;  also  that, 
contrary  to  the  statement  of  Coffignier,  the  product 
obtained  as  above  does  not  exhibit  the  properties  of 
linoxyn. — M.  J.  S. 

English  Patent. 

Turpentine  ;    Treating to  render  it   uninflammable. 

G.  H.  Harrison,  Stourbridge.     Eng.  Pat.  21,954,  Oct.  28, 
1905. 

The  treatment  consists  in  mixing  turpentine  with  about 
20  per  cent,  of  carbon  tetrachloride. — A.  S. 

French  Patent. 

Turpentine  substitute  ;    Preparation  of  a .     A.  Pollet. 

First  Addition,  dated  April  12,  1906,  to  Fr.  Pat.  354,425, 
May  20,  1905  (this  J.,  1905,  1118). 

The  turpentine  substitute  prepared  according  to  the 
process  described  in  the  main  patent,  by  mixing  turpentine 
with  rectified  petroleum,  is  mixed  with  sufficient  carbon 
tetrachloride  to  bring  the  specific  gravity  of  the  product 
up  to  0-860.  It  is  stated  that  the  carbon  tetrachloride 
destroys  the  characteristic  odour  and  bluish  tint  of 
the  petroleum. — A.  S. 

(C.)— INDIA-RUBBER,  &c. 

India-rubber  ;    Influence  of  the   resin-content  on  the  com- 
bined  sulphur   in .     R.    Ditmar   and   A.    Wagner. 

Gummi-Zeit.,  1906,  20,  1280—1282.      (See  this  J.,  1906, 
769.) 

In  connection  with  the  experiments  of  R.  Ditmar  on  the 
vulcanisation  of  rubber  with  approximately  constant 
proportions  of  sulphur  and  rising  proportions  of  resin, 
the  authors  have  determined  the  free  and  combined 
sulphur  in  the  specimens  in  question.  The  free  sulphur 
is  found  to  increase  from  1-6  per  cent,  to  2-4  per  cent, 
as  the  resin  increases  from  5  to  23  per  cent.  This  increase, 
together  with  the  fact  that  the  resin  extracted  by 
acetone  was  decidedly  less  than  that  originally  added, 
is  taken  to  prove  that  india-rubber  resin  is  itself 
capable  of  vulcanisation  with  formation  of  products 
insoluble  in  acetone. — W.  A.  C. 

French  Patents. 

Antimony  compounds  for  use  as  pigments,  <kc.  ;    Process 

for    the    preparation    of    .     E.     Chatillon.     First 

Addition,   dated   April   19,    1906.   to  Fr.   Pat.   353,565, 
April  20,  1905  (this  J.,  1905,  1023). 

By  adding  suitable  proportions  of  sulphur-containing 
substances  to  the  charge  of  antimony  ore,  and  adjusting 
the  amount  of  alkaline-earth  compounds  added  to  the 
product,  the  process  described  in  the  main  patent  is 
modified  so  as  to  obtain  antimony  pigments  mixed  with 
free  sulphur  and  lime  or  baryta,  for  use  in  the  vulcani- 
sation of  rubber. — A.  S. 

Benzene    and    other    volatile    products    evolved    in    certain 
industrial     operations     [Waterproofing     with     rubber]  ; 

Process  and  apparatus  for  the  recovery  of .     A.   E. 

Vincent.     Fr.  Pat.  361,603,  July  3,  1905. 
The  patent  relates  especially  to  a  process  and  apparatus 
for    recovering    the    vapours    of    benzene,    toluene,    &c., 
evolved    in    the    drying    of    fabrics    coated    with    rubber 
solution.     The  drying  table  is  enclosed  in  a  closed   bell. 
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,i  which    ho)    nir   from    a   superhcatci    i     forced        1 1„ 
:iir  tikes  up  the  vapours  ol  tin  iv.  lit.  and 

m.-    them     along     through     a     heal     intcrchanger    to 
■   or    more    condensers,    where    the    benzeni 
looted.     The   cold   .or   is   led    back    ><•   tho    heal  inter- 
where  it  serves  in  cool  a  further  quantity  .>t  hot 
laden   with   benxeno   vaimur  ;    H    then   [Misses  through 
or  more  superheaters,   back  t.>  the  closed   bell.     The 
illation  of  the    ur  is  effected  bv  means  of  a   pun 
\    - 


IV.— TANNING,  LEATHER,   GLUE,  SIZE. 

(Continued  from  jxv/,   042.) 

1  liquors;    -V,„.   and  accurate    method  fur   tl«    deter- 

n    of   frit    acid    in .      A.    W.    ileppenstedt. 

..MIL.   page   1000. 

m  refuse  material.     A.  Lob.     XII.,  page  005. 

Eroush  Patents. 

!m  and  leather  ;    Apparatus  for  treating .     \Y.  R. 

mith.    Buffalo,    U.S.A.     Eng.    Pat,    18,500,   Sept.    13, 
Under  Int.  Conv.,  Sept.   13,  1904. 

Q.S.  Pat  795,942  of  1905  ;  this  J..  1005.  035.— T.F.B. 

racts     containing     tannin  :      Decolorisation     of . 

.  Y.  Johnson,  London.  From  Badische  Anilin  und 
oda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
at.   1850,  Jan.   24.    1906. 

Kr.  Pat.  362,780  of  1906;   this  J..  1006,  770.— T.F.B. 
French  Patent. 

ftablc  bodies  ;    Process  for  tit,    extraction  of  subsl 

"bfcstujjs.  tanning  matti  rs,  <tc]  from .     J.  Clarion. 

r.  Pat.  361,656.  Aug.   1,  1005.     IV.,  page  979 


XV.-MANURES.  &c. 

(Continued  from  page  942.) 

English  Patents. 

nogen  compounds  and  by-products  ;   Production  ol 

Abiiiks.     W.  F.Cooper.     Eng.  Pat.  2047,  Jin.  20. 
•Oft     VII.,  page  9S4. 

tpkoric  and  silicic  acid  :    Process  for  rendering  mixed 

nominations   of easily   [citrate-]    soluble.     P.    A. 

ewton,  London.  From  Dr.  U'olters  Phosphat  t  !es. 
b.   H..  Schoenebeck  on  the  Elbe,  Germany.     Eng. 

it.  9183,  April  IS.  1900. 

I  phosphates  are  melted  with  artificial  alkali  silicates 
lime   in   a   regenerative   Siemens'   furnace,    and   the 

en  product  is  run  directly  into  cold  water.  Under 
conditions,  nearly  all  the  phosphoric  acid  present  is 

3d  to  be  citrate-soluble.  The  alkali  silicates  vised 
be  obtained  by  heating  together  raw  phosphates 
sand,  lime,   and   alkali  sulphates   with   addition  of 

cing   agents.     It    is    preferred   to   use   the    materials 

■oximately  in  the  following  proportions  : — Tricalcium 

paste.  40  per  cent.  ;  silica,  30  per  cent.  ;  lime,  14  per 
;  and  soda,  16  per  cent.  (Reference  is  J.iade  to 
Pat.  21.175  of  1807.  .See  also  Fr.  Pat.  335.500  of 
this  J.,   1004,  261.)— E.  S. 

French  Patents. 

Uiser  ;    Dry  from  by-products  or  residues  from 

gar  writs.  E.  Lallemant.  Fr.  Pat.  365.44S,  April  20, 
06. 

ibviate  the  difficulties  and  inconveniences  attending 
use  of  ihese  by-products  and  residues  in  the  damp 
'.  the  inventor  proposes  to  drv.  crush,  and  screen 
I.  This  may  be  effected  by  forming  the  damp  mass 
briquettes,  which  are  left  in  the  air  to  dry,   or  dried 


lerate  temperature  In   >  kiln,  fte   .    or  by  mixing 

■•'  e  or 

i,   in   lumps      I  he   pro  lai  I  a   be 

mi  orporated  with  other  t  .  _t<  rial     ' 

-( 

Manure  fr  I  paratus  for  obtaining 

.     C  H.  J.  ran  Haeften.     Fr.  Pat  366,107,  Mai   11, 

1906.     Under  [nl   Com  .  M  ij  12,  1905. 

Sb«  Eng,  Pat  10,023  of  1005  ;   this  .1  .  1006,  :i27.     T.F  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

(Continued  from  page  945.) 

Progress   in    methods   of   extraction   of  juice 

ir,,m   .      H.    daassen.      Sixth    Intemat    Congr. 

Appl.   Chcm..    Home,    lOliii;     /..    V,r.  dent.  Zuokerind., 
1908,  306     BOO. 

To  insure  a  higher  degree  of  purity  of  diffusion  juice, 
either  tin-  dissolved  non-sugar  in  the  cell  juice  must  be 
rendered  insoluble  and  thus  retained  in  the  beet  slices, 
or  solution  of  solid  non-sugar  must  be  avoided.  In 
order  to  render  non-sugar  insoluble  (i.e.,  to  coagulate 
albuminoid  matter',  the  beetroot  slices  arc  either  heated 
in  steam  or  hot  air  to  about  75"  C.  before  extraction,  or 
they  are  brought  to  the  same  temperature  immediately 
on  contact  with  the  juice.  The  author  points  out,  how- 
ever, that  juice  does  not  begin  to  diffuse  through  the  cell 
walls  of  the  beetroot  until  a  temperature  of  55°  C.  has 
been  attained,  and  that  in  the  ordinary  diffusion  process 
not  more  than  5 — In  minutes  is  required  on  the  average 
to  raise  the  temperature  from  5.V  to  75s  C.  Durin"  this 
period  only  a  small  quantity  ot  sugar,  and  very  little 
albumin,  pass  into  solution.  .Moreover,  it  has  not  been 
proved  that  the  pro.  ess  of  first  heating  the  slices  to  7."' 

-  dry  fodder  slices  containing  a  greater  proportion 
of  the  total  albumin  content  of  the  beetroot  than  that 
contained  in  the  slices  obtained  by  the  ordinary  diffusion 
process.  Heme  the  author  considers  it  preferable  to 
work  in  such  a  manner  that  the  amount  of  solid  non-sugar 
dissolved  is  reduced  to  a  minimum.  Of  the  solid,  more 
or  less  soluble  non-sugar,  e.g.,  pectin  substances,  organic 

turn  and  potassium  salts,  the  amount  dissolved  in- 
creases with  the  temperature  and  dilution  of  the  extracting 
liquor  and  with  the  duration  of  the  extraction.  Hence 
the  purest  juice  is  obtained  by  Steffen's  original  steeping 
process  (heating  the  ground  beetroot  with  undiluted 
juice),  but  this  method  presents  the  disadvantage  that 
the  su.-ar  is  not  thoroughly  extracted  from  the  root. 
Instead  of  the  beetroot  juice,  the  author  recommends  the 
use  of  the  diffusion  waste  waters.  (For  details  of  this 
process  see  this  J.,  1906,  327.)— L.  E. 

Maltodextrin-y,   an   intermediate  product  of  the  hydrolysis 
of  starch  by  diastase.     C.  Rheiufels.     XVII.,  page  998. 

-    Le    Docte   process   for    sugar   analysis ;     Further 
remarks  on  the .     A.  Le  Docte.  XXIII.,  page  1010. 

Sugar  industry  of  Belgium.     Chamb.  of  Coram.  J.,  Oct., 
1906.     [T.R.] 

There  are  in  Belgium  about  125  factories  and  a  large 
number  of  refineries.  The  sugar  industry  is  one  ol  those 
for  which  the  country  itself  can  produce  almost  all  the 
requisite  raw  materials.  I  Inly  the  factories  on  the  frontiers 
import  beetroots  from  Holland  and  France.  This  impor- 
tation amounted  to  317,173  tons  m  1905,  compared  with 
125,572  tons  in  lyu4.  Belgium  consumes  nearly  20  per 
cent,  of  the  sugar  produced.  The  exports  amounted  in 
1905  to  04.225  tons  of  raw  beet-sugar,  compared  with 
130,031  tons  in  VMM.  and  43.714  tons  of  refined  sugar  in 
1905,  against  54.022  tons  exported  during  the  preceding 
The  production  of  the  last  sugar  crop  in  Belgirfm 
is  considered  to  be  25  per  cent,  better  than  that  of  the 
year  1004.  This  increased  production  results  from  the 
extension  of  the  area  under  cultivation,  and  partly  also 
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from  an  increased  yield  per  hectare.  The  percentage  of 
su«ar  in  the  roots  was  equal  to  that  obtained  in  the 
previous  year.  However,  last  season  ended  with  losses 
on  the  part  of  most  of  the  factories,  and  the  susiar  makers 
propose  to  combine  to  lower  the  purchase  price  of  beet- 
roots during  next   season. 

English  Patent. 

Dextrine  ;      Apparatus    for    moistening .     W.     H. 

Uhland,   Ges.    m.b.H..   Leipzig-Gohlis.  Germany.    Eng. 

Pat.  16.535,  Julv  23.  1906.      Under  Int.  Con  v.,  July  21, 

1905. 
See  Fr.  Pat.  363,623  of  1906  ;  this  J.,  1906,  859.— T.  F.  B. 

French  Patents. 

Fertiliser  ;    Dry from  by-products  or  residues  from 

sugar  works.     E.  Lallemant,     Fr.  Pat.  365.448,  April  20, 
1906.     XV.,  page  997. 

Starch  u-hich  swells  up  in   waiter  and  gelatinises;  Method 

of  preparing .     J.  Kantorowicz.     Fr.  Pat.  365,834, 

May  2.  1906. 

The  starch  is  stirred  into  a  concentrated  solution  of  an 
alkali  salt  (for  example,  sodium  sulphate),  with  which  it 
does  not  gelatinise,  and  is  then  treated  with  a  solution  of 
caustic  alkali  and  of  the  same  alkali  salt  as  already 
mentioned.  At  the  end  of  ten  minutes  the  saline  solution 
is  expelled  by  the  aid  of  a  press,  and  the  starch  is  dried 
and  pulverised.  The  alkali  may  be  previously  neutralised 
by  an  acid,  or  converted  into  an  alkali  salt  by  the  addition 
of  a  salt  of  ammonium,  magnesium,  or  calcium.  A  typical 
formula  for  the  treatment  is:  starch,  1000  parts;  caustic 
soda  (35°  B.),  40;  concentrated  solution  of  sodium 
sulphate,  100  parts.— C  S. 

XVII.—  BREWING,  WINES,  SPIRITS,  &C. 

(Continued  from  page  947.) 

Barleys  ;    Determination  of  proportion  of  husks  in  exhi- 
bition   .     A.  Cluss  and  J.  Schmidt.     Woch.  f.  Brau., 

1906.  23,  4SI) — 181. 
In  connection  with  the  valuation  of  the  coarseness  and 
fineness  of  the  husks  by  expert  judges  at  an  exhibition  of 
barley,  the  authors  have  determined  the  proportion  of 
husks  by  two  chemical  methods,  viz.  :  the  sulphuric  acid 
method,"  as  used  in  Vienna,  and  Luff's  method.  The 
tests  showed  that  Luff's  method  gave  results  corresponding 
in  all  respects  with  the  opinions  of  the  judges,  but  that 
the  results  of  the  sulphuric  acid  method  differed  to  an 
extraordinary  extent  from  the  other  valuations.  The 
results  of  the  Luff  method  were  also  in  complete  harmony 
with  the  determinations  of  "  crude  fibre,"  starch,  and 
extract  in  the  barley.  The  sulphuric  acid  process  is 
therefore  quite  valueless,  but.  on  the  other  hand.  Luff's 
process  is  scarcely  suitable  for  the  valuation  of  large 
numbers  of  samples  in  a  short  time  as  in  the  case  of 
exhibitions.  The  differences,  also,  between  the  results 
afforded  by  barleys  of  distinctly  different  degrees  of 
fineness,  are  not  sufficiently  pronounced  to  form  a  basis 
for  a  convenient  scale  of  valuation. — J.  F.  B. 

ilallodsxtrin-y,  an  intermediate  product  of  the  hydrolysis 
of  starch  by  diastase.  C.  Rheinfels.  Woch.  f.  Brau., 
1906,  23,  510—511. 
MALTODEXTRiN-y,  was  first  obtained  by  Griiters  from 
the  products  of  hydrolysis  of  starch  by  oxalic  acid  (this 
J..  1904,  875).  Its  position  in  the  series  of  starch  degra- 
dation products  lies  intermediate  between  maltose  and  the 
raaltodextrin-/3  of  Ling  and  Baker  (this  J.,  1897.  154), 
which  is  identical  with  the  achroo-dextrin  III.  of  Prior 
(this  J.,  1896,  915).  The  author  has  now  shown  that  this 
maltodextrin-y  is  also  a  product  of  diastatie  hydrolysis, 
and  he  has  isolated  it  from  the  mixture  of  conversion 
products  obtained  by  the  action  of  diastase  on  starch 
paste  at  a  temperature  of  70°  C,  saccharification  being 
allowed  to  proceed  until  a  red  iodine  reaction  was  no 
longer  obtained.     After  an   elaborate  series  of  fraction- 


ations with  mixtures  of  alcohol  and  water,  a  maltodextrin- 
fraction  of  about  12  grms.  was  obtained  from  1  kilo.  0 
starch.  This  maltodextrin-')'  had  the  constants  [a]D  = 
I67.7  -,  R  =  60-l  per  cent,  of  maltose.  In  other  fraction 
not  quite  free  from  sugar,  the  quantity  of  maltose  w» 
roughly  estimated  by  the  osazone  test,  and  the  constant 
for=the  maltodextrin  portion,  corrected  for  malto* 
worked  out  at  [a]D=163°— 167°,  R  =  58— 62  per  cent 
maltose.  If  instead  of  referring  the  constants  to  the  tot? 
dry  substance  of  the  syrups,  the  calculations  be  based  0 
the  "  dextrose  equivalents,"  the  above  values  for  malt. 
dextrin-y  become  [a]j>=  170°— 173°,  R  =  61— 64  per  cent 
which  are  probably  nearer  the  truth.  The  author 
maltodextrin-y  was  fermented  by  Frohberg  yeast  to  th 
extent  of  50  per  cent.,  whereas  the  similar  maltodextri 
prepared  by  Griiters.  by  hydrolysis  with  oxalic  acid,  v. 
only  fermentable  to  the'extent  of  24  per  cent. — J.  F.  B. 

Alcoholic  fermentation;    The  chemical  mechanism  of  — 

III.     E.    Buchner   and   J.    Meisenheimer.     Ber„   190 

39.  3201—3218. 

The    authors   communicate    further    particulars   on   tl 

fermentation  of  sugar  effected  by  the  expressed  cell  juii 

of  bottom  fermentation  yeast.     The  question  of  the  pre 

duction    of    glycerol    and    succinic    acid    as    by-produc 

of  cell-free  fermentation  was  carefully  studied  by  meat 

of  control  determinations  of  the  quantities  of  these  bodii 

already    present    in    the    juice,    the    analytical    metha 

being  "checked    by   the    addition    of    known    quantise 

From  the  results  the  authors  conclude  that  succinic  acid 

not  formed  in  the  course  of  the  fermentation  of  sugar  I 

veast  cell-juice,   but  that   glycerol   is  produced  in  lar; 

quantities.     In  different  experiments  quantities  of  glycer 

corresponding  to  5-4—16-5  per  cent,  of  the  quantity 

alcohol  were  found.     The  authors  incline  to  the  view  th 

the  clvcerol  is  formed  in  some  indirect  manner  from  tl 

sugar,"  especially  since  the  quantity  of  sugar  disappear!! 

is  always  gTeater  than  the  sum  of  the  carbon  dioxide  ai 

alcohol"     This  question  of  the  credit  and  debit 

of  the  sugar  has  been  studied  by  the  authors  on  simi) 

lines  to  those  previously  followed  by  Harden  and  You: 

(this  J..  1904,  450),  with  cell-juice  from  top  fermentati. 

veast.     These  authors  showed  that  a  considerable  propc 

"tion  of  the  sugar  which  apparently  disappears  when  det 

mined   according  to  its  cuprie-redueing  power  is  re, 

converted  into  a  non-reducing  polysaccharide,  which  c 

be  redetermined  as  reducing   sugar   after   hydrolysis 

acid.     This   polysaccharide   is   apparently  not  glycop 

but  is  a  product  of  the  action  of  some  reverting  en*J 

in  the  yeast  juice.      The  results  of  the  authors  with  ju 

from  bottom  fermentation  yeast  confirm  those  of   Hard 

and    Young.     In    making    up    the    sugar    accounts,  t 

quantity  of  sugar  originally  present  in  the  juice  and   t 

quantitv   remaining    after'  fermentation    were   inclndi 

To  these  were  added,  on  the  one  side,  the  quantity 

sugar  added   to  the  juice,   and,   on  the   other  side,  t 

quantitv  of  sugar  corresponding  to  the  alcohol  and  I 

carbon  '  dioxide.     The    losses    found    when    the   resid- 

sugars  were  determined  by  the  direct  reduction  of  Pav 

solution  amounted  to  24—42  per  cent,  of  the  total      1 

when    the   residual    sugars   were   determined    by   Par 

solution,    after     hvdrolvsis     by    acid,    the     losses    0: 

amounted  to  2 — 11  per  cent,  of  the  total  sugar.     Hei 

the   authors  conclude   that  the   presence   of  a  revert 

enzvnie   in    the   juice   is   established,   the   propoition 

polysaccharide    thereby    produced    being    estimated  ; 

u_"l9  per  cent.     Apart  from  this  reversion,  a  portior. 

the  sucar  losses  must  be  put  down  to  the  produ< 

glycerol.     An   examination   of  the  alcohol   produced 

the  fermentation  of  sugar  by  yeast  cell-juice  yielded  c 

minute  traces  (about  0-01  per  cent.)  of  fusel  oil.-J.  1  ! 

(Beer)    Final    attenuation;     Determination    of   the   -". 

within  24  hours.     F.  Schonfeld.     Woch.  f.  Brau..  I!  I 

23,  489 — 491. 
The  ordinary  methods  of  determining  the  final  attenuai  1 
of  worts  take  several  days,  the  quickest  method  mtni 
practised,  namelv,  by  using  2  per  cent,  of  yeast,  requ»i 
48  hours.     This  latter  period  can,  however,  be  reau 
to  one-half  by  taking  1 0  per  cent,  of  yeast,  of  good  atte 
ating  power/that  has  been  well  pressed.     Flasks  now* 
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nut  o.o,  areoharged  with  200  o.o.  of  woi  i  and  10  per  cent, 
of  yeast,  and  are  placed  in  a  water  bath  at  a  temperature 
<>f  28  C  This  Deed  doI  be  exaotl]  maintained,  but 
89°  -SO0  ('.  will  jive  results  below  the  trutl 
j»«>rt  ii  >n  of  yeast  given  is  found  to  be  the  most  luitable, 
linoe  it   furnishes  the  same  results  in   U  are 

unod  with  0*fi  and  2  per  cent.  of  yeasl   iu  a  - 
ipondinglj  longer  time.     On  the  other  band,  20  pei 
of  yens!  gives  higher  results,  whiob  are  Inaccurate  owing 
to  the  formation  of  aloohol  by  the  autoiermentation  ol 
the  yeast.-  t     S. 

Antic  add   fermentation.     E.    Buchner   and    K.    Gaunt, 
ejinalen,  1906,  349.  140—184. 

"  AcETON-HAl'EK  "  .      preparations        were        11 .  ..!,.       from 

acetifying  baoteria  obtained  by  skimming  the  films  oft 
various  culture  media  infected  with  beer-vinegar  bacteria. 
The  nature  of  the  medium  and  the  conditions  of  cultiva- 
tion appeared  to  have  a  considerable  influence  on  the 
activity  of  the  preparations  obtained.  Whereas  those 
obtained  from  bacteria  grown  in  beer  dregs  wire  alt 
devoid  of  fermentative  power,  those  prepared  from 
bacteria  cultivated  in  unhopped  wort  were  fairly  active. 
Cultivation  of  the  bacteria  at  temperatures  of  10  22  C. 
had  a  favourable  influence  on  the  activity  of  the  "  dauer  " 
preparations  as  compared  with  cultivation  at  28  < '. 
The  manner  of  treating  the  living  bacteria  was  also 
important  ;  when  the  masses  of  bacteria  were  simply 
separated  by  the  centrifugal,  and  treated  direel  in  the 
wet  state  with  acetone,  the"  dauer"  preparations  were 
not  nearly  so  active  as  when  the  masses  were  drained  on 
porous  plates  before  treatment  with  acetone.  On  the 
other  hand,  the  sterility  of  these  latter  preparations  was  not 
perfect,  owing  to  the  resistance  of  the  semi-dxy,  leathery 
masses  to  the  penetration  of  the  acetone.  Several 
experiments  showed,  however,  that  the  error  introduced 
by  the  presence  of  traces  of  living  cells  in  the  dauer  " 
preparations  was  qtrite  negligible  when  toluene  was  added. 

In  carrying  out  the  fermentations,  the  "d 
preparations  were  robbed  to  a  paste  with  2 — 4  per  cent. 
alcohol,  with  the  addition  of  chalk  and  4  per  cent,  of 
toluene.  The  mixtures  were  then  exposed  in  flasks  to  a 
current  of  sterilised  air  for  three  days  at  a  temperature 
of  28°  C.  In  all  cases  the  quantity  of  acetic  acid  pro- 
duced was  corrected  by  the  results  of  similar  experiments 
carried  out  with  preparations  in  which  the  enzymes  had 
been  destroyed  by  heat.  The  yields  of  acetic  ai  id  so 
obtained  were  not  very  lariie  ;  the  highest  recorded  was 
4  per  cent,  of  the  quantity  of  "dauer"  preparation 
(after  the  treatment  with  acetone,  and  before  mixing 
with  the  alcohol,  chalk  and  toluene)  taken  ;  in  most 
cases  the  yield  was  much  smaller,  viz.,  0*5 — 2 
per  cent.  The  "dauer"  preparations,  like  the  living 
bacteria,  were  capable  of  oxidising  propyl  alcohol  to 
propionic  acid.  The  authors  conclude  that  there  is  no 
longer  any  room  for  doubt  that  the  acetifying  bacteria 
owe  their  oxidising  properties  to  the  presence  of  an 
enzyme,  an  oxydase.  Apparently  all  three  forms  of 
oxydase  are  secreted  by  the  bacteria,  viz.,  oxygenase, 
peroxydase,  and  eatalase.  As  in  the  case  of  the  lactic 
bacteria,  juices  prepared  by  trituration  and  pressure  were 
devoid  of  fermentative  properties. — J.  F.  B. 

Lactic  acid  fermentation.  E.  Buchner  and  J.  Meisen- 
heimer.  Annalen,  1906,  349.  125—139. 
The  authors  have  further  extended  their  studies  on  the 
enzyme  secreted  bv  the  lactic  acid  bacillus,  B.  Delbrucki 
(see  this  J.,  1903,  374).  The  bacilli  were  cultivated  in  a 
mixture  of  unhopped  beer  wort  and  rye-malt  wort  contain- 
ing about  20  per  cent,  of  sugar.  The  wort  was  sown  with 
pure  cultures  of  B.  Delbrucki,  and  was  fermented  at  a 
temperature  of  40  — 503  C.  for  8—10  days.  The  bacteria 
were  then  separated  by  means  of  a  centrifugal  apparatus, 
washed  with  water,  and  drained  on  clay  plates.  The 
preparations  were  treated  with  acetone  and  then  with  ether, 
and  were  finally  dried  in  i-acuo.  In  this  way,  "  aceton- 
dauer "  preparations  of  dry,  dead  bacteria  cells  were 
obtained,  which  were  perfectly  sterile,  but  which  retained 
the  enzymes  in  the  active  state.  The  fermentations  were 
started  "by  grinding  10  grins,  of  "dauer"  preparation 
with  10  grms.  of  sand,  2-0  grms.  of  chalk,  and  2-5  c.c.  of 


watei  for  al I   10  minutes,  and  mixing  the  mass  with 

a    solution    of    III   crms     ..I  |      n     |0  I    0,    of    Water. 

The  mixtures  wore  ini  iibat<  d    d    13    I     tor  six  da 
presence  oi   2  o.o.  oi    toluene ;   yield:    J  I   gnu 

ite.     Ait.  i   i  p  ire  an   active      pn 

in   i  In-   -i  mi    «    |    as  yeasi       p  I     owing 

either  in  i  tbility  of  the   enzyme  or  to  the  failure 

to  break  up  th II-  to  a  sufficient  extent.     The  reaidui 

r  trituration  ind  pp  isure,  when  treated  with  acetone, 
gave  a  "  dauer  "  preparation  oi  unimpaired  sotivity. 

Both  ranc  sugar  and  maltose  wen-  fermented  bv  the 
lactic'  arni  enzyme,  and  evidence  aed  oi  the 

preliminary  hydrolysis  oi  these  biosea  by  inverting  enzymes 

also  secreted    m    the  ells         I  I  M.t    ill   all   cases  'on 

<l  of  inactive  lactic  acid,  although  tie  teria 

in  the  living  state  produced  Marti, ■  acid.— J.  K.   B. 

Vinegar;     Tent   fur  distinguishing  between  fermentation 
vinegar  and  wood .     E.  Schmidt.    XXIII., page  1009. 

of  dotirl  llnj,,  ;    Marking 
of  -      .     I'd.  oi  Tradi    J.,  O  i.   I.  1906.     [T.R.] 

Till:  present  Customs  Onion  Tariff  provides  that  when 
medicinal  and  toilet  preparations  and  essences,  syrups, 
and  tinctures  contain  more  than  3  per  cent,  of  proof  spirit, 
they  shall  be  entered  under  item  36  H  of  the  Tariff 
as  spirits,  and  pay  a  duty  of  l'Hs.  per  imperial  gallon. 

It  would  greatly  facilitate  the  work  of  the  Customs 
Department,  and  assist  importers,  if  this  fact  could  be 
brought  to  the  notice  oi  manufacturers  and  suppliers  of 
these  articles,  in  order  that  they  may  take  .-teps  to  always 
indicate  on  their  invoices  those  preparations  that  contain 
spirit,  and  give  the  total  quantity  in  gallons  and  fractions 
thereof  of  the  liquid  contents,  as  duty  is  not  levied  on 
the  proof  gallon  under  item  :ti>  B  of  the  Tariff. 

English  Patents. 

Wine  mutt,  l.*-r.  beetroot  juice,  and  tin  lih  ;    Treatment 
of .     E.   Monti.  Turin.   Italy.     Eng.    Pat.   18,138, 

Sept.  7.  1905, 

SEEFr.  Pat.  357,770  of  1905  ;  this  J.,  1900,  113.— T.  F.  B. 

Fusel  oil  and  compom  nts  "I  fusel  oil  ;  Process  lor  making 

.     F.  Ehrlieh,  Berlin.     Eng.  Pat.  6640,  March  20, 

L906.  Onder  Int.  Conv.,  March  31,  1905. 
The  process  consists  in  subjecting  hydrolysed  or  pepton- 
ised  albuminous  substances,  or  decomposition  products 
of  nlhumin  rich  in  leucine,  to  the  action  of  yeast  in  the 
presence  of  carbohydrates,  such  as  molasses,  potatoes, 
&c.  Leucine  yields  isoamvl  alcohol,  and  isoleucine  gives 
rf-nmyl  alcohol.  The  products  of  the  fermentation  are 
distilled,  and  the  fusel  oil  separated  from  the  distillate. 
(See  this  J.,  19(15,  683.)— W.  P.  S. 

French  Pates  i  3. 

Diastolic  malt  extracts  ;  Method  of  rendering durable 

by  cone  rting  them  into  a  solid  state.     Deutsche  Diamalt 
lies.  m.  b.  H.     Fr.  Pat.  365.971,  May  7,  1906. 

The  concentrated  liquid  extract  of  diastase  is  mixed  to  a 
paste  with  the  Hour  of  malted  grain,  and  moulded,  the 
product  having  a  higher  diastatic  power  than  the  original 
extract. — C.  S. 

Brewing  ;     Method  of  nut    jJant  for .     H.    Breker. 

Fr.  Pat.  365,497,  April  23,  1906. 
Continuous  mashing  and  the  production  of  wort  are 
effected  in  three  principal  vessels,  two  of  which  arc  exactly 
alike,  and  serve,  each  in  turn,  alternately  for  mashing  and 
boiling  the  wort,  whilst  the  third  serves  to  filter  the  wort 
between  these  two  operations,  so  that  the  only  break  in 
the  continuity  of  the  work  is  while  any  of  the  vessels  is 
being  cleaned  out. — C   S. 

rater    [for    beer].     K.    H.    Loew.      Fr.    Pat.    365,562, 
April    24,    1906. 

The  claims  relate  to  an  upright  filter-press  surrounded 
by  a  casing  supported  by  trunnions  on  a  frame,  so  that  it 
can  be  inclined  at  any  angle  to  permit  access  to  the  interior. 
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The  inlet  and  outlet  orifices  form  part  of  the  casing,  and 
are  provided  with  fiances  to  which  the  supply  and  delivery 
pipes  can  be  accurately  attached.  The  cage  or  press  is 
formed  of  sections  to  facilitate  the  assembling  and  taking 
apart  of  the  filter,  and  the  cover  plate  is  arranged  so  that 
it  can  adjust  itself  to  any  irregularities  of  the  filtering 
mass,  and  is  provided  with  means,  such  as  a  pump  or 
ram,  by  which  it  can  be  raised  or  lowered. — W.  H.  C. 

Wood  cellulose   and   similar  products;   Processes  for  con- 
verting  info  fermentable  sugar  for  the  manufacture  of 

spirits  or  alcohol,  or  for  other  purposes.     A.   Classen. 
Fr.  Pat.  365,5115,  Jan.' 31.  1906. 

SEEGer.  Pat.  161,644  of  1904  ;  this  J.,  1905, 1078.— T.  F.  B. 

Fusel  oils  and  their    components  ;    Method  of  producing 

.     A.    Sultan    and    I.    Stern.     Fr.    Pat.    365,619, 

March  23,  1906.     Under  Int.  Conv.  March  31,  1905. 

Hvdrolysed  or  peptonised  albumin,  or  amino-acids, 
are  treated  with  ferments  (distillery  yeast)  in  presence  of 
carbohydrates  (preferably  in  the  form  of  distillery  wort). 
The  fusel  oil  produced  in  the  fermentation  is  separated 
from  the  ethyl  alcohol  in  the  usual  way.  If  desired, 
suitable  salts  may  be  added  to  the  liquid  to  be  fermented. 
(See  Eng.  Pat.  6640  of  1906;  preceding  these.)— C.  S. 


XVIII.— FOODS;   SANITATION;   WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  950.) 

(A.)—  FOODS. 

Beef  fat  ;   Detection  of in  lard.      P.  Soltsien.     Chem. 

Rev.  Fett-  u.  Harz-Ind.,   1906,  13,  240—241. 

Notwithstanding  the  fact  that  Kreis  and  Hafner  (this 
J.,  1904,  755)  showed  that  the  respective  crystals  had 
a  different  composition,  the  miscroscopic  detection  of 
beef  fat  in  lard  has  been  found  uncertain  by  various 
observers.  To  the  well-known  objections  to  the  method 
the  author  adds  the  further  one  that  Hat  tabular  crystals 
may  also  be  obtained  from  beef  fat.  If  1  grm.  of  the  fat 
be  dissolved  in  10  c.c.  of  ether,  and  the  solution  left  at 
below  15°  C,  and  the  deposit  of  crystals  mixed  with 
paraffin  oil,  slightly  pressed  under  the  cover  glass,  and 
examined  under  the  microscope,  apparently  only  the 
usual  tufts  of  needles  will  be  present.  The  author  asserts, 
however,  that  a  second  form  of  crystals,  in  platelets 
resembling  those  from  lard  "  stearin,"  can  be  detected 
in  places  where  the  paraffin  oil  has  not  touched  the  glass, 
or  has  evaporated.  These  by-crystals  can  also  be  seen 
under  the  same  conditions  in  the  crystals  deposited  from 
a  solution  of  lard  in  petroleum  spirit.  (See  also  Dunlop. 
this  J.,  1906,  458.)— C.  A.  M. 

Standards  of  purity  for  food  products  in  U.S.A.     Bd.  of 
Trade  J.,  Sept.  27,   1906.     [T.R.] 

A  circular  has  recently  been  issued  by  the  U.S.  Depart- 
ment of  Agriculture,  establishing  the  standards  of  purity 
required  for  certain  food  products.  The  standards 
established  by  this  circular  supersede,  and  are  supple- 
mental to  those  proclaimed  in  December,  1904,  and 
March,  1906. 

English  Patents. 

Foods  ;   Process  for  preserving  liquid .     Societe  "  Le 

Lait,"  Paris.     Eng.   Pat.   7936,   April  2,   1906.     Under 
Int.  Conv.,  April  3,  1905. 

The  liquid  to  be  preserved  is  heated  and  agitated  in  an 
atmosphere  of  oxygen  under  pressure,  the  heating  being 
continued  for  30  minutes  at  a  temperature  of  from  70° 
to  95°  C— W.  P.  S. 

Food  for  infants  or  convalescent  adults,  and  process  of 
manufacturing  the  same.  E.  de  Pass,  London.  From 
Societe  "  Le  Lait,"  Paris.  Eng.  Pat.  10,480,  May  4, 
1906. 

See  Fr.  Pat.  361,595  of  1905;  following  these.— T.  F.  B. 


Drying  or  condensing  apparatus  [Milk,  d-c.].  G.  A. 
Kammermann,  Glockenthal,  Switzerland.  Eng.  Pat. 
10.608,  May  5,  1906.     Under  Int.  Conv.,  May  9,  1905. 

See  Fr.  Pat.  365,970  of  1906  ;  following  these.— T.  F.  B. 

French  Patents. 

Margarine  ;      Manufacture    of    .     E.     A.     Pellerin. 

Fr.  Pat.  361.614,  July  7,  1905.  . 
In  the  process  described,  the  operation  of  mixing  the  fat 
and  water,  in  the  presence  of  an  emulsifying  agent,  is 
stopped  precisely  at  the  moment  when  an  emulsion  of 
j  the  fat  in  the  aqueous  liquid  is  obtained.  The  paste 
obtained  is  of  finer  texture  than  that  exhibited  by  an 
emulsion  in  which  the  aqueous  liquid  is  emulsified  in  the 
fatty  matters.  It  is  stated  that  the  margarine  thus 
prepared,  has  a  taste  more  nearly  approaching  that  of 
butter  than  one  prepared  by  the  reverse  method  of 
emulsification. — W.  P.  S. 

Malted  milk  for  use  as  infants'  food  ;  Process  of  making 
.     E.  Terrien.      Fr.  Pat,  361,595,  Oct.  20:   1905. 

Seventy  grms.  of  rice-  or  wheat  flour  are  added  to  a 
mixture  consisting  of  one-third  of  a  litre  of  milk  and 
two-thirds  of  a  litre  of  water.  The  mixture  is  heated 
to  a  temperature  of  100°  C.  for  15  minutes,  then  cooled  to 
80°  G,  and  treated  with  an  infusion  of  malt ;  the  latter  is 
prepared  by  heating  20  grms.  of  crushed  malt  with  a 
little  water"  to  a  temperature  of  60°  C.  for  15  minutes. 
After  adding  50  grms.  of  sugar,  the  whole  mixture  is  once 
more  boiled.     When  cold,  it  is  ready  for  use. — W.  P.  S. 

Malted  milk  for  use  as  infants'  food  ;   Process  for  making 

.     Societe     "  Le     Lait."     First     Addition,     dated 

April  9,  1906,  to  Fr.  Pat.  361,595,  Oct.  20,  1905.     (See 
preceding  Patent.) 

The  proportion  of  milk  to  water  employed  in  the  process 
described  in  the  principal  specification  may  be  varied 
according  to  the  use  to  which  the  food  is  put  (infants, 
adults,  invalids,  &c).  The  prepared  article  may  also  be 
preserved  under  pressure  in  an  atmosphere  of  oxygen, 
sterilised,  or  evaporated  to  a  syrup,  or  completely  dried 
to  form  a  powder. — W.  P.  S. 

Condensing  apparatus  [Milk,  <fec]  ;  Process  for  removing 
the  pellicle  of  condensed  material  detached  from  the 
exterior  surface  of    the  holloiv  rotary  drying   drums    by 

the   icrapers  in .     G.  A.  Kammermann.     Fr.  Pat. 

365,970,  May  7,  1906.     Under  Int.  Conv.,  May  9,  1905. 

A  roller  is  placed  parallel  and  close  to  the  drum  just 
below  the  point  at  which  the  pellicle  is  detached  by  the 
scraper.  The  roller  is  rotated  by  gearing  in  the  opposite 
direction  to  that  in  which  the  drying  drum  revolves,  and 
draws  off  the  pellicle  in  a  continuous  manner,  depositing 
it  in  a  receptacle  placed  below.  If  preferred,  two  parallel 
rollers  may  be  used,  one  being  placed  slightly  below  the 
other,  and  they  may  have  an  endless  band  of  cloth  passed 
round  them  to  assist  in  gripping  and  removing  the  pellicle. 

— W.  H.  C. 

Cereals,  die.  ;  Treatment  of to  form  a  flour  for  bread- 
making.     F.  Braunbeck.  Fr.  Pat.  365,827,  May  2,  1906. 

Cereals,  such  as  wheat,  rye,  barley,  oats,  rice,  and  maize, 
or  peas,  beans,  &c,  are  heated  with  water,  and  then  ground 
to  a  paste,  which  is  dried  on  rollers  heated  to  a  temperature 
of  from  100°  to  200°  C.  The  flaky  product  scraped  off 
the  rollers  is  ground  to  form  a  flour. — W.  P.  S. 

(II  )-SANITATION  ;     WATER    PURIFICATION. 

French  Patent. 

Water  ;    Continuous  process  for  the  removal  of  sulphuric 

acid    from .      H.     Reisert.      Fr.     Pat.     365,449, 

April  20,   1906. 
The  water  is  led  from  an  upper  reservoir  into  the  bottom 
of  a  tank,  which  is  divided  into  a  number  of  compartments 
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containing    barium    carbonate.     Tin-    outlets    from    the 
compartments  are  regulated,  .mil   tin-   barium  carl 
is  licit. ill. I   periodically   by   ">■    '  current   ol 

ui. I  air  discharged  into  tin-  tank  from  a  siphon.  '': 
an  pro  \  ided  for  cleansing  tin-  filtering  pari  "f  the  apparatus, 
11  ourrent  of  water  being  forced  through  the  filter  from 
timi'  to  time  in  or.lrr  to  raise  and  remove  tin-  Biter  ike 
or  residue  (See  also  U.S.  Pat.  74s,:sns  of  1903;  this 
.1..   1904,   127.)  -W.  1'.  S. 

DISDJFECTAN  Is 

Disinfectants  in  Victoria.     Chem.  and    Di  ig.,    Si  ,  !     -".', 
1906.     [T.R.] 

lv  oonformity  with  the  Pure  Food  Act,  1905,  the  Board 
of  1*111  >ln -  Health  of  Victoria  has  issued  as  a  circular  the 

following  regulations.  If  standards  for  disinfectants  are 
agreed  On  by  Victoria  and  Queensland  these  will  probably 
be  adopted  by  the  Commonwealth  Government  to  apply 
to    ill  importations  into  Australia  : — 

1.  Any  person  packing  or  selling  any  substance  or 
compound  under  the  name  or  description  of,  or  apparently 
with  the  intention  that  the  same  may  be  used  as,  a  dis- 
infectant or  germicide,  shall,  in  or  on  any  label  attached  or 
affixed  to  any  package  containing  such  substance  or 
compound,  set  out  explicit  information  and  directions 
as  to 

(a)  the  strength  or  proportion  and  the  manner  in  which 
such  substance  or  compound  must  be  used  in  order 
that  it  may  act  as  a  disinfectant  or  germicide  ; 

(a)  any  matter,  or  condition,  or  circumbtance,  in  the 
presence  of  which  the  disinfecting  or  germicidal 
effect  of  such  substance  or  compound  is  counter- 
acted or  rendered  inoperative,  or  is  interfered  with. 

2.  Any  person  packing  or  selling  any  substance  or  com- 
pound under  the  name  or  description  of,  or  apparently 
with  the  intention  that  the  same  may  be  used  as.  an 
antiseptic,  shall,  in  or  on  any  label  attached  or  affixed 
to  any  package  containing  such  substance  or  compound, 
set  out  explicit  information  and  directions  as  to 

(a)  the  strength  or  proportion  and  the  manner  in  which 
such  substance  or  compound  must  be  used  in  order 
that  it  may  act  as  an  antiseptic  j 

(6)  any  matter,  or  condition,  or  circumstance  in  the 
presence  of  which  the  antiseptic  cITct  of  such 
substance  or  compound  is  counteracted  or  rendered 
inoperative,  or  is  interfered  with. 

3.  Any  person  packing  or  selling  any  BUDstance  or 
pound  under  the  name  or  description  of.  or  apparently 
with  the  intention  that  the  same  may  be  used  as.  a  pre- 
servative, shall,  in  or  on  any  label  attached  or  affixi 
any    package   containing   such   substance   or   compound, 
set  out  explicit  information  and  directions  as  to 

(a)  the  nature  of  the  active  agent  or  agents  in  such 
preservative  substance  or  compound  : 

(6)  the  strength  or  proportion  and  the  manner  in  which 
such  substance  or  compound  must  be  used  in  order 
that  it  may  at  as  a  preservative; 

(c),  the  articles  of  food  for  sale  with  which  such  subsl 

or  compound  ma  v  lawfully  be  mixed,  or  incorporated, 
and  the  proportion  above  which  such  substance  or 
compound  must  not  be  mixed  with  or  incorporated 
in  any  article  of  food  for  sale  ; 

(d)  any  matter,  or  condition,  or  circumstance  in  the 
presence  of  which  the  preservative  action  of  such 
substance  or  compound  is  counteracted  or  rendered 
inoperative  or  ineffectual,  or  is  interfered  with. 

4.  These  regulations  shall  take  effect  from  December  31, 
1900. 

5.  Any  person  contravening  any  of  these  regulations 
shall  be  liable  to  a  penalty  not  exceeding  ten  pounds. 

Endeavours  are  being  made  to  obtain  data  for  estab- 
lishing   a    bactericidal   standard,  and    manufacturer- 
disinfectants  desiring  to  present  their  views  on  the  matter    I 
should  communicate   with   Dr.   Xorris.   Chairman  of  the 
Board  of  Public  Health.  Melbourne. 


XIX.     PAPER,   PASTEBOARD,  &c. 

ntinued  from  pag<   951.) 

Paper;    Telling  (hi   hardness  of  !>•■    tiring  o/     -  P, 

Klenim.     Papier-Zeit.,  1906,  81,  2937     29 
The  author  criticises  adverser]   the  method  proposed  by 
Kollmann  for  testing  the  hardness  ol  the    izing  ol  paper 

(this  J.,   1908,   90S).     In   addition   to  tl bjection   that 

a  variable  time  is  likely  to  elapse  between  the  application 
of  the  phenolphthalein  solution  to  one  ride  of  the  paper, 
and  that  of  the  oau  ilntion  to  the  other  side, 

i  here  is  a  fundamental  objection  to  the  choice  of  the  reagent 
solutions  proposed  Both  these  solutions  are  s\» 
solvents  of  rosin.  The  phenolphthalein  solution  contains 
about  26  per  cent,  of  alcohol,  which  must  have  a  solvent 
action  on  the  si/.e,  and  the  action  of  alkaline  solutions  in 
d  sitroying  the  sizing  of  paper  is  obvious.  The  results 
therefore  can  have  very  little  value  in  indicating  the 
behaviour  of  the  paper  on  the  application  of  inks  or 
adhesive  liquids  with  acid  or  neutral  reactions. — J.  F.  B. 

Iron   and   steel   structurt  -  .-     Protecting with  paper. 

I..   H.   Barker.     X.,  page  988. 

Ekgi  [SB  Patent. 

Paper  moisture-proof  and  durable;    Process  for    render' 

ing T.  Pritsch,    Neuss   on   the   Rhine,   Germany. 

Eng.  Pat.  0590.  March  19,  1906 

Pater  is  made  resistant  to  water  by  passing  the  dry  sired 
paper  through  a  mixture  of  sulphuric  and  hydrochloric 
-  or  sulphuric  and  nitric  acids,  or  through  hydro- 
chloric acid  or  nitric  acid  alone.  The  excess  of  acid 
is  then  removed,  and  the  paper  is  thoroughly  washed. 
Writing  on  papers  so  treated  cannot  be  removed  easily  by 
mechanical  means,  and  the  paper  is  also  stated  to  be  more 
durable. -J.  F.  B. 

French  Patents. 

Pulp    jmm    paper-works    effluents;     Recovery    o/    . 

H.  Parker.  Fr.  Pat.  365,866,  March  6,  1906. 
The  effluent  is  collected  in  a  tank,  whence  it  is  condui  ted 
to  a  filter  which  removes  Buch  foreign  substances  as 
pieces  of  wood,  rag.  &c  From  the  Biter  the  effluent  is 
led  into  a  second  tank  in  which  is  mounted  a  cylinder 
which  collects  and  drain-  the  pulp  contained  in  the 
effluent,   till    sufficiently    free    from    water.       When   the 

Sulp     has     thus     been     concentrated     to     its     original 
•  iiMtv.  it  is  pumped  back  again  to  the  Btufi  chest. 

— W.  P.  S. 

CeUulost  substitute  and  its  manufacture.  Gocher  Oel- 
miihlo  Gebr.  van  den  Bosch.;  Fr.  Pat.  366,125, 
Feb.  9,  1906.     Under  Int.  Conv.,  Feb.  10,  1905. 

See  Eng.  Pat.  3211  of  1906;    this  J.,  1906,  865.—  T.F.B. 

'■■si.  products;    Proc   ■•  foi   tht   direct  manufacture   •■/ 

coloured .     Gocher  Oelmuhle  Gebr.  van  den  Bosch. 

Fr.  Pat.  366,126,  Feb.  9,  1906.  Under  Int.  Conv.. 
April  1,  1905. 

See  Eng.  Pat.  ii'.i42    of  1906  ;    this  J..  1906,  775.— T.F.B. 

Cellulose  solutions,  adapted  for  use  in  the  manufacture  of 
artificial  fibres,  resentbling  in  appearance  silk;  Manu- 
facture of  ,  and  of  such   fibres.     E    W.   F'riedrich. 

Fr.  Pat.  364,066,  March  12,  1906.     V..  page  980. 

Celluloid;    Manufacture  uf  products  resembling  .  and 

substances  for  use  therein  [Pulyehloramidines].  Badische 
Anilin  und  Soda  Fabrik.  Fr.  Pat.  366.106.  Mav  11, 
190t;.  Undei  Int.  Conv.,  Aug.  5,  1905,  and  April  20, 
1906. 

Amidines  derived  from  o-diamines  and  containing  two 
chlorine  atoms  in  the  o-positions  to  the  nitrogen  atoms, 
prepared  as  described  in  Ent:.  Pat.  10,228  of  1906  (this 
J.,  1906,  866),  are  utilised  as  substitutes  for  camphor,  A;e., 
in  the  manufacture  of  celluloid  ;  other  amidines  derived 
from  c-dia  .  .lining  halogen,   may  also   bj 
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employed  for  the  same  purpose.  Thus,  30  kilos,  of 
mt'thenyl-o-toluylenediamine  and  70  kilos,  of  nitro- 
cellulose are  treated  with  alcohol  in  the  usual  manner  of 
celluloid  manufacture  ;  the  former  component  may  be 
replaced-  by  an  equal  weight  of  methylethenyltrichlor- 
amidine.  (Compare  Eng.  Pat.  8077  of  1906 ;  this  J., 
1900.  608.)— T.  F.  B. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

{Continued  from  page  952.) 

Xarceine  ;    Investigation  on .     /.  Alkylmircrines  and 

alkylhomonarceines.      R.    Tambach     and     C.     Jaeger. 
Annalen,  1906,  349.  1S5— 200. 

Titanium  ;    Reactions  of  .     H.   Grossmann.     Chem.- 

Zeit,  1906,  30,  907. 

The  author  has  studied  the  behaviour  of  titanium  chloride 
■with  organic  acids  and  their  salts.  Potassium  cyanide 
gives  a  black  insoluble  precipitate,  which  becomes  gradually 
Tighter  in  colour  on  standing,  but  more  rapidly  when 
heated,  being  eventually  converted  into  titanic  acid, 
a  reaction  which  precludes  the  existence  of  titanium 
double  cyanides,  R3Ti(CN)6.  Potassium  ferroeyanide 
develops  a  reddish-brown  precipitate,  which  after  shaking 
for  a  short  time  assumes  a  permanent  orange-yellow  colour. 
Potassium  ferricyanide  gives  a  dark  brown  precipitate. 
becoming  light  green  on  standing.  Sodium  acetate 
changes  the  violet  colour  of  titanium  chloride  to  dark 
green,  which  appears  brown  by  reflected  light.  On 
heating  the  solution,  a  basic  acetate  separates  which 
oxidises  slowly  on  exposure.  Acetic  and  formic  acids  are 
without  action;  sodium  formate  gives  a  dark  green  solution, 
depositing  a  basic  salt  on  heating,  which  rapidly  oxidises 
to  form  titanic  acid.  Oxalic  acid  gives  a  reddish-brown 
solution,  from  which  alcohol  separates  a  precipitate. 
Gallic  acid  gives  a  similar  solution  and  a  brownish-red 
precipitate  on  boiling.  Xanthate,  salicylate.  and 
succinate  of  sodium  form  yellow,  yellowish-brown,  and 
green  precipitates  respectively.  Tartaric  acid  is  without 
action,  but  in  the  presence  of  alkali  hydroxide  a  dark 
blue  solution  is  obtained.  Sodium  tartrate  gives  a 
yellowish  -  green  precipitate  soluble  in  an  excess  of  the 
reagent.     Citric  acid  behaves  similarly  to  tartaric  acid. 

— D.  B. 

Ali/j'iih  ;     Distinctive    reactions    of    .     P.    I,emaire. 

XXIIL,  page  1009. 

Formic  acid  ;    Determination  of  by  means  of  per- 
manganate.    J.  Klein.     XXIIL,   page   1010. 

Camphor    production    of   Japan.     For.    Off.    Ann.    Series, 
Xo.   3713.     [T.R.I 

FoBMOSAU  camphor,  though  plentiful,  grows  to  a  great 
extent  in  places  which  are  still  practically  inaccessible 
owing  to  the  savage  tribe-;  who  occupy  the  districts.  In 
Japan,  on  the  other  hand,  where  there  \t  no  such  artificial 
impediment,  the  supply  is  being  gradually  exhausted. 
Camphor  is  now  obtained  from  the  leaves  of  the  tree  as 
well  as  the  bark  ;  the  former  yield  about  LJ  percent. 
The  amount  of  crude  camphor  produced  in  1905  was  : 

•lb. 

Formosa        4,800,000 

Japan 1,226,607 

Total  0,026,607 

( If  this,  837,333  lb.  were  refined  in  Kobe  and  Osaka,  and 
400.000  lb.  sold  to  native  druggists  for  use  in  Japan. 
The  refined  drug  was  nearly  all  exported. 

English  Patents. 

Dialkylbarbituric  adds  .  Manufacture  of  — — .  H.  E- 
Xewton,  London.  From  Farbenfabr.  vorni.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  23,718,  Xov.17, 
.  1905. 

Ix     Eng.     Pat.     14,161     of     1905    (this   J.,    1905,     1188) 


the  production  of  dialkylbarbituric  acids  by  treating 
dialkylmalonyldiurethanes  with  sodium  ethylate  and 
alcohol  is  described ;  it  is  now  found  that  this  con- 
densing agent  may  be  replaced  by  other  condensing 
agents,  such  as  ammonia,  alkalis,  sulphuric  acid,  or  organic 
bases,  in  aqueous  or  alcoholic  solution.  The  condensation 
of  dialkylmalonyl  chlorides  with  urethanes  to  dialkyl- 
malonyldiurethanes does  not  take  place  quantitatively, 
but  other  products  are  formed,  all  of  which  can,  however, 
be  converted  into  dialkylbarbituric  acids  by  treatment 
with  any  of  the  above-mentioned  condensing  agents.  It 
is  not  necessary  to  isolate  the  first  condensation  products, 
since  these  can,  in  the  crude  condition,  be  easily  condensed 
to  the  pyrimidine  ring  as  described. — T.  F.  B. 

Salicylic  acid  derivative  [Cinnamylsalicylic  acid]  ;  Manu- 
facture  of   a    new .        H.    S.    Wellcome,    London, 

H.  A.  D.  Jowett  and  F.  L.  Pyman,  Dartford.     Eng.  Pat. 
7125,  March  24,  1906. 

Cixnamyl.saijcyi.ic  acid  may  be  prepared  by  heating, 
to  100°  C.  equimolecular  proportions  of  cinnamyl  chloride 
and  salicylic  acid  for  about  three  hours ;  after  recrystal- 
lisation,  the  acid  has  a  m.  pt.  of  155°  C.  The  methyl, 
ethyl,  and  other  esters  of  cinnamylsalicylic  acid  are  obtained 
in  a  similar  manner  from  cinnamyl  chloride  and  a  salicylic 
ester.  The  salts  of  the  acid  with  organic  and  inorganic 
bases,  especially  those  with  quinine  and  sodium  hydr- 
oxide, are  also  claimed.  All  the  foregoing  compounds 
find   application   in    medicine. — T.  F.  B. 

Camphor  from   isoborneol :    Manufacture  of  .     G.   B. 

Ellis.  London.     From  Chem.  Fabr.  von  Hevden,  A.  G., 
Radebeul,  Saxony.     Eng.  Pat.  10,407,  May  3,  1906. 

See  Fr.  Pat.  365,974  of  1906;   following  these.— T.F.B. 

French  Patents. 

Ai-Cycloij:  runic  acid ;  Process  of  making .     Farb- 

-werke  vorm.  Meister,  Lucius,  und  Briining.     Fr.   Pat. 
361.637.  July  19,   1905. 
See  U.S.  Pat.  805,924  of  1905  ;  this  J.,  1906,  39.— T.  F.  B. 


Camphor  from  isoborneol ;    Preparation  of .       C.   F. 

Boehringer  imd  Soehne.  Second  Addition,  dated 
April  24.  1906  (under  Int.  Conv.,  June  1,  1905).  to 
Fr.  Pat.  352.SSS.  March  31,  1905. 

In  a  previous  patent  (see  this  J.,  1905,  249)  the  oxidation 
of  isoborneol  by  means  of  chlorine  was  described.  It 
is  now  found  that  camphor  technically  free  from  chlorine 
can  be  obtained  bv  a  similar  process  from  borneol. 

— F.  Shdn. 

Isoborneol  esters  ;   Direct  process  for  preparing from 

lii/drochloride  or  hudrobromide  of  pinene.  Chem.  Fabr. 
von  Hevden  Akt-Ges.  Fr.  Pat.  365.814.  May  1.  1906. 
Dnder  Int.  Com  .  Sept.  4.  1905. 

See  Eng.  Pat  10.999  of  1906  ;  this  J.,  1906.  714.— T.  F.  B. 

Camphor  from  isoborneol ;    Preparation  of .     Chem. 

Fabr.  von  Hevden  Akt-Ges.     Fr.  Pat.  365,974,  Mav  7, 

1906. 
Isoborneol  can  be  oxidised  to  camphor  in  a  satisfactory 
manner  by  nitric  acid  containing  a  small  amount  of  nitrous 
acid.  The  nitric  acid  can  be  treated  previously  with  a 
little  sodium  nitrite  or  some  easily  oxidisable  substance. 
(See  this  J.,  1905,  1188.)— F.  Shdn. 

Guaiacol.  creosote,  or  their  homologucs  or  derivatives ; 
Process  for  preparing  new  esters  from .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Fr.  Pat.  365,683,  April  26, 
1906.     Under  Int".  Conv.,  May  5,  1905. 

See  U.S.  Pats.  822.339  and  S24.901  of  1906;  this  J., 
1906,  "o3  and  827.— T.  F.  B. 


:u.  num.]    c,-  XXI.     I'll HAPHIC  MATERIA]  0     XXII      EXPLOSIVES 


IIKI.'I 


for  i  i  inijtl  n  nj  l,irttir\  ; 

•  <  for  the  decolorisaiion  of in  pretend  of  iron 

t ',.   ( 'ondoiiris  and  '  I,     l'a  isopouli 
t    360.05S,  May  10,   1900 

'  r.  Invention  is  described  with  special   reference  to  the 
m  of  H  liile  and    pure  ere  un  of  tartai       V  ileium 
\\  ith    prescribed    prec  i 
Ipharie    acid    freed    from    arsenic,    fcc,    b\ 

i nd  the  filtered  solution  nf  tartaric  acid  obtained, 

ited  sin  til   pro|iorti f  sodium  thin 

Iphate,   and  then   with   purified  animal  charcoal.      After 

for   some   time,    the   solution   is   filter-pressed, 

I  tin-  accessary    proportion  of  potassium  carbonate  is 

•   form    potassium-hydrogen    lartr.a.'    (cream   of 

Jtar).    which    crystallises    from    the    solution.     .Minute 

Imctiom  are  given  a-  to  details  of  the  process,  and  as 

employed.      It    is    claimed    that,    by 

nttining  the  action,  as  described,  of  sodium  thiosulphate 

I  of  animal  charcoal,  iron  salts.   \,.,  are  reduced   so 

to  become  colourless,  without  separation  of  sulphur. 

— E.  S. 

lydroxyquinoline  ;  Neutral  salts  obtained  by  com- 
bination of with  polybasic  mineral  acids  or  organic 

lads,  and  process  for  their  preparation.  K.  Eritzsche 
nid  Oo.  Fr.  Pat.  366,100,  May  11.  1906.  Under 
Int.  Oonv.,  dime  2,  190 

lEng.  Pat.  11,725  of  1906;   this  J.,  1906,  908.— T.  I    B. 


XXL— PHOTOGRAPHIC   MATERIALS    AND 
PROCESSES. 

{Continued  from  page  953.) 

English  Patents. 

olographic  printing  process  for  obtaining  coloured  prints. 
E.  J.  Browne.  Liverpool.  Kng.  Pat.  22.580,  Nov.  4. 
1905. 

"  PRINTING-OUT  "    paper   is    printed    under   a    negative 

about  half  the  usual  depth,  developed  in  a  solution  of 
1.  I  grain,  in  water.  3  oz.,  and  fixed  for  lOminutes 

i  10  per  cent,  solution  of  "  hypo,"      It  is  then  imn 

ition   containing   lead    acetate,   ammonium    thio- 

inate,  potassium  bichromate,  and  gold  chloridi  until 
e  shadows  are  blue  and  the  half-tones  pink.  Winn 
y,  the  colours  are  susceptible  to  considerable  variation 
•  applying  heat.  If  desired,  however,  the  pink  luilf- 
nes  may  be  changed  to  heliotrope  by  means  of  pyro- 
.llol.  The  print  is  cleared  by  aid  of  potassium  ferri- 
anide  solution,  and  then  subjected  to  the 
Inperature.  Trie  blue  colourings  on  the  print  maj  he 
tcnsitied  by  the  usual  treatment  with  ferric  chloride 
id  ferricvanide ;    these  colour-  are  said   to   be  changed 

green  by  heat.  Yellow  colours  may  be  produced  on 
e  prints  by  precipitation  of  lead  chromate. — T.  F.  B. 

(producing  pictures  lit/  imprinting  an  original  picturi 
that  has  been  tr^i  roxidi    [Catatyp 

A.  G.   Bloxam.   London.     From  Xeue  Photo- 
lie  Ges.,   A,  G.,  Steglitz,  Germany.     Eng.   Pat 
April  2,  1906 

:r.  Fr.  Pat.  364,621  of  1906  ;  this  J..  1906,  953.— T.  F.  B. 

•.rii   Patents. 

holographic  plates  or  films;    Preparation  of which 

are  developed  by  immersion   in   water.     W.   F.   C.   Kellv 
and  J.  A.  Bentham.     Fr.  Pat.  365,677,  April  26, 
Under  Int.  Conv..  April  27.   1905. 

ee  Eng.  Pat.  8911  of  1905  ;    this  J.,  1906.  S2S.— T.  F.  B. 

reproduction   pro:    •>  ■   .  .     .Method  and  devic 

■  ride     of     hydrogen     in .      Xeue 

Photographische    fies..     Vkt.-Ges.     Fr.     Tat.    365,778, 
April  30.  1906.      Under  Int.   Conv..   May  5,    1905. 
tEEtig.  Pat.  10.07S  of  1906  ;  this  J..  1906,  S67.— T.  F.  B 


XXII.-EXPLOSIVES,  MATCHES,  &C. 

968.) 

— .    IV.    Sir  A.   Noble, 

Roj    So,     l  rana  .  190                 \  .  206.  l.".:i  iso,     (For 

Parts  I..  II..  and  III     set!       I  .  1895,  186  ;  1906,  940  ; 
1906,   U) 

I-    ■   prei  i   the  author  ji\c  the  results  of   in 

naive  series  oi  experiments  as  to  the  transformation 
experienced  on  explosion  of  Cordite  Mark  I,  Cordite  Ml>. 
and  Rottwei]  B.R.  powder  when  fired  in  s  closed  vessel 
with   i  charge  density   varying  from  0-06  to   0-60  (this 

■I  .    1906,    940;     1906,    l rl  un    anomalies,    chiefiy 

with  reference  to  the  temperature  of  explosion  at  diffen  al 

densities,   having  appeared,   experiments   have   been    n 
with   three  other  explosive-,    and   the   composition   of   the 

six  explosives  was,  approximately,  as  follows: — 

I       Marl;   I.    Cordite.  II.— M.D. 


per 

\  irogh  i  erin      58-0 
Nitrocellulose     37"0> 

Mineral   jelly  5-0 

III. — Norwegian   lti.">. 

per  cent. 

Nitroglycerin      36-0 

Nitrocellulose 

Xitronaphtha- 

lcne     

client 


520 
60 


ti-0 


V.— Italian 


per  cent. 
Nitroglyi  erin      17- 1 
Nitrocellulose 

(sol.)   52-3 

Nitrocellulose 

(insol.)   0-6 


i  lordite. 
per  cut. 
Nitroglycerin      30-0 
Nitrocellulose     65-0 

Mineral  jelly  5-0 

IV. — Norwegian  167. 
per  cent. 

Nitroglycerin      40-0 

Nitrocellulose      500 

Xitronaphtha- 
lene     5-0 

Secret  ingre- 
dient        5-0 

VI. — Nitrocellulose 
(Rottwei]  K.HI. 

per  cent. 
Nitrocellulose 

I.)   85-5 

Nitrocellulose 

(insol.)    ....     14-5 


In  modern  guns  the  chamber  density  vanes  from  about 
0-31  to  nearly  0-50.  This  chamber  density  is  not, 
however,  the  density  which  is  responsible  for  the  pressure 
developed  in  the  gun  The  difference,  winch  is  frequently 
very  considerable,  is  due  to  the  time  taken  by  the  explosive 
to  burn,  the  expansion  suffered  by  the  nascent  gases, 
and  the  heat  lost  due  to  work  done  upon  the  projectile 
and  by  communication  of  heat  to  the  gun.  Under 
these  circumstances,  the  pressure  developed  would, 
with  full  charges,  if  compared  with  closed-vessel  pressures, 
represent  densities  approximately  between  n  17  and 
0-23.  Analyses  were  made  of  the  eases  taken  from  the 
chamber  of  a  9-2  in.  gun  as  soon  as  possible  after  firing, 
and  after  deducting  the  air.  the  composition  of  the  gas 
nilar  to  that  obtained  by  firing  the  explosive  at  low 
ities  oi  charge  in  a  closed  vessel,  thus  showing 
thai     atmo  pi iet  >ustion     had     not     taken     c 

my  extent.  In  the  present  paper  the  observa- 
tions     have      been      corrected      by      drawing       curves      to 

represent  as  nearly  as  possible  the  whole  of  the  results. 
Wide  differences  exist  between  the  explosives,  not  only 
in  the  absolute  volume-  of  the  several  gases,   but  in  the 

ition   with  reference  to  the  densities  at   which  they 

tired.     Thus,  comparing    Norwegian    cud    Italian 

ballistites,    whilst    in    the   former   the   carbon   monoxide 

commences,   at   the  density  of  0-05,   with  a   percentage 

volume  of  38-5,  falling  at  a  density  of  0-45  to  22  per  cent., 

irbon  dioxide  commeni  i  s  with  13-3  per  cent.,  rising 

rapidly  to  31  per  cent.     In  the  latter  explosive,  the  carbon 

toxide  commences    at    20-5   per  cent.,  falling   slowly 

5  per  cent.,  whilst  the  carbon  dioxide  commeno  - 
26  pci  cents,  rising  slowlj  I  >  34  per  cent.     Italian  ballistite 
is  the  only  explosive  in  which  at  low  densities  the  volume 

rbon  dioxide  is  greater  than  that  of  carbon  monoxide. 
With  Italian  ballistit  ■  at  a  densit  c  ,.:'  0-05,  the  volume  of 
methane  is  0-02  per  cent.,  and  remains  very  much  lower 
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than  is  the  case  with  any  other  explosive,  being  only  1  -9  per 
cent,  at  a  density  of  0-45.  With  Norwegian  ballistite, 
on  the  other  hand,  although  the  volume  of  methane  at  the 
commencement  is  only  0-114  per  cent.,  at  a  density  of  0-45, 
it  is  11  per  cent.  As  might  be  expected  from  the  large 
quantity  of  methane  found  in  the  case  of  Norwegian 
ballistite,  the  volume  of  hydrogen  falls  from  over  20  per 
cent,  to  about  9  per  cent.  In  the  case  of  Italian  ballistite 
the  hydrogen  rises  from  about  8  per  cent,  to  about  10  per 
cent.     In    both    explosives    the    nitrogen    is    practically 


constant  at  about  12  and  16  per  cent,  respectively,  b 
there  is  a  very  great  difference  as  regards  the  water. 
Norwegian  ballistite  the  water  is  practically  constant 
14  per  cent.,  whilst  in  Italian  ballistite,  commencing 
density  0-05  with  a  volume  of  29  per  cent.,  it  falls 
density  0-45  to  about  24  per  cent.     No  other  explosi 
approaches  Italian  ballistite  in  respect  to  the  large  vohu 
of  aqueous   vapour  formed,  especially  at  low  densitii 
In  the  case  of  five  of  the  explosives,  there  is,  with  increasi 
density,  a  very  considerable  decrease  in  the  volume  of  t 
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permanent  and  total  pases  :  but  with  Italian  ballistite, 
throughout  the  ranee  of  the  experiments  there  is  hardly 
any  change.  In  regard  to  the  relation  between  the 
density  of  charge  and  the  pressure  developed  by  the 
explosion,  some  abnormal  pressures  have  been  obtained 
with  some  explosives  at  high  densities,  but  these 
pressures  are  far  above  those  with  which  artillerists  are 
concerned.  Fig.  2  gives  these  pressure  curves.  In  order 
to  determine  whether  these  slight  increments  of  pressure 
in  the  Norwegian  ballistites,  and  the  much  more  abnormal 
increments  in  Explosives  II.  and  VI.  at  densities  of  0'5 
are  real,  or  due  to  partial  detonation,  or  to  wave  action 
on  the  crusher-gauge  during  explosion,  the  author  has 
calculated  for  the  whole  of  the  explosives  the  value  of  the 
products  (volume  of  gas  multiplied  by  units  of  heat,  water 
gaseous),  because,  supposing  there  to  be  no  detonation 
or  violent  motion  of  the  gases,  the  pressure  on  the  walls 
of  the  explosive  cylinder  should  be  dependent,  in  a  vessel 
impervious  to  heat,  solely  on  the  quantity  of  gas  and  on 
the  amount  of  heat  generated  by  the  explosion.  The 
results  are  shown  on  Fig.  -3.  These  curves  practically 
confirm  the  pressure-curves  of  explosives  I.,  II..  V.,  and 
VI..  and  they  equally  show  that  the  abnormal  pressures 
of  II.  and  Vl.  at  densities  of  0-5  are  not  confirmed. 

Temperature  of  explosion. — This  was  calculated  by  two 
different  methods.  Knowing  the  units  of  heat  (water 
gaseous),  generated  by  the  explosion,  and  the  specific 
heat  of  the  gases,  the  temperature  of  explosion  is  given 
by  the  equation : 

grm.  units  of  heat 

t  = (1). 

specific  heat 

From  the  known  pressure  at  any  given  density  and  the 
pressure,  po,  when  the  volume  of  gas  generaced  is  reduced 
to  0C  C.  and  760  mm.,  we  have  the  equation 

P— Po 

t  = (2). 

O-00367.po 

At  low  charge  densities  it  has  been  found  that  the 
temperatures  calculated  by  means  of  equation  (1)  are 
very  much  higher  than  those  obtained  by  equation  (2). 
The  variation  is  clearly  shown  on  referring  to  the 
accompanying  figure  (see  p.  1004).  It  will  be  noted 
that  for  each  explosive  two  temperature  curves 
are  given  (see  Fig.  1).  Beginning  at  a  density  of 
O'Oo,  the  upper  curve,  in  each  instance,  embodies  the 
temperatures  as  calculated  by  equation  (1).  the  lower,  those 
calculated  by  equation  (2).  Thus,  beginning  with 
equation  (1).  Italian  ballistite.  which  shows  the  highest 
temperature,  commences  at  the  density  of  0-05,  with 
4943°  C,  this  temperature  hardly  varying  at  all  till  the 
density  of  0-25  is  reached,  when  it  slowly  but  regularly 
increases  to  about  5000°  C.  at  density  0-45.  Cordite 
Mark  1,  commencing  at  4742°  C,  with  a  very  slight  fall, 
is  practically  constant  up  to  density  0-30,  after  which  it 
rises  rapidly  to  a  temperature  of  5065°  C.  at  a  density  of 
0-50.  In  the  case  of  the  temperatures  given  by  equation  (2), 
however,  remarkable  differences  are  met  with.  At  the 
higher  densities  and  pressures,  there  is  generally  a  very 
fair  agreement  in  the  temperatures  obtained  from  the 
two  formula? ;  but  as  the  density  and  pressure  diminish, 
the  divergence  becomes  in  all  cases  considerable,  but 
is  much  greater  with  the  explosives  which  develop  very 
high  temperatures,  and  which  give  rise  to  large  percentages 
of  carbon  dioxide.  The  author's  explanation  of  this 
divergence  is  as  follows  :  The  nascent  gases  are  generated 
at  temperatures  approximately  as  given  by  equation  (1), 
and  by  the  upper  curve  of  each  explosive  as  shown  in 
the  figure.  Under  the  low  densities  and  pressures  at  the 
very  high  temperatures,  the  carbon  dioxide  and  probably 
some  water  are  partially  dissociated,  giving  rise  to  the 
fall  in  temperature  exhibited  by  the  results  obtained 
from  equation  (2)  at  low  densities.  The  great  difference 
between,  for  instance,  Italian  ballistite  and  Nitrocellulose 
R.R.  at  a  density  of  0-1  is  due.  first,  to  the  difference  of 
the  temperature  at  which  the  nascent  gases  are  generated, 
and  secondly,  to  the  proportion  of  carbon  dioxide  which 
is  subject  to  dissociation.     Formula  (1)  gives  for  Italian 


ballistite  at  density  0-1  a  temperature  of  nearly  5000°  C. 
while  the  percentage  of  carbon  dioxide  is  38-2.  The  same 
formula  gives  for  the  nitrocellulose,  at  the  same  density, 
a  temperature  of  formation  of  3200°  C,  whilst  the  per- 
centage of  carbon  dioxide  is  only  19-45.  The  dissociation 
of  carbon  dioxide  commences  at  about  1300°  C,  and  the 
very  much  higher  temperatures  of  formation  of  the  gases 
of  italian  ballistite,  combined  with  its  double  percentage 
of  carbon  dioxide,  appears  to  be  sufficient  to  explain  the 
results  obtained  with  this  explosive.  If  reference  be 
made  to  the  curves,  it  will  be  seen  that  whilst  at  density  0-1 
there  is,  with  Italian  ballistite,  a  difference  of  about 
1800°  C.  between  the  two  formula?,  there  is,  with  the 
nitrocellulose,  a  difference  of  only  under  800°  C.  At  the 
density  of  0-45  the  differences  between  the  two  formula? 
are  as  follows:  Italian  ballistite,  150°  C.  ;  Cordite 
.Mark  1,  200°  C.  :  Cordite  MD,  320°  C.  ;  Norwegian 
ballistite  (167),  250°  C.  ;  Norwegian  ballistite  (165), 
130°  C.  ;  and  nitrocellulose,  1S0°  C.  With  Italian 
ballistite  alone,  at  the  density  of  0-45.  the  temperature 
derived  from  equation  (2)  is  lower  than  that  derived  from 
equation  (1).— G.  W.  McD. 

Explosives   Ordinance    in    Belgium.       Bd.   of   Trade   J., 
Sept.  27,  1906.     [T.R.] 

The  "  Moniteur  Beige  "  of  August  3  publishes  a  Royal 
Decree  modifying  previous  decrees  and  establishing  new 
regulations  relative  to  the  production,  storage,  sale,  and 
carriage  of  explosives.  The  "  Moniteur  "  may  be  seen 
at  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73,  Basinghall  Street,  E.C. 


English  Patent. 

Explosives  for  use  in  torpedoes  and  the  like.     0.  Silberrad, 
London.     Eng.    Pat.  437,  Jan.   6,  1906. 

Secret  document  under  Section  44,  Patents,  &c,  Act, 
18S3.— T.  F.  B. 


French  Patent. 

Explosives  of  great  safety;    Process  for  the  manufacture 
of .     F.  Volpert     Fr.  Pat.  365.709,  April  27,  1906. 

The  safety  explosives  described  are  characterised  by  the 
addition  to  the  explosive  of  mixtures  of  ammonium 
chloride  or  other  salts  of  ammonium,  with  salts  of  acids 
of  manganese,  chromium,  and  chlorine,  especially  the 
permanganates,  chromates,  bichromates,  chlorates,  and 
perehlorates  of  fixed  alkalis  and  alkaline-earths,  in 
quantities  equivalent  to,  or  nearly  equivalent  to 
0-5  per  cent,  of  the  explosive  mixture.  The  salts  of  the 
metal  acids  may  be  replaced  partially,  by  approximately 
equivalent  quantities  of  metal  nitrates,  especially  alkali 
and  alkaline-earth  nitrates.  Or  the  additions  of 
ammonium  chloride,  &c,  may  be  made  in  quantities 
not  approaching  equivalence. — W.  C.  H. 
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{Continued  from  page    957.) 
APPARATUS,  <fce. 

French  Patent. 

Methane  and  other  light  gases  ;    Apparatus  for    detecting 

the  presence  of  in  mines,  and  for  indicating  their 

quantity.     J.  McCutcheon.     Fr.  Pat.   365,441,  April  20, 
1906.     Under  Int.  Conv.,  Dec.  1,  1905. 

See  Eng.  Pat.  24,900  of  1905  ;  this  J.,  1906,  954.— T.  F.  B. 
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llfOSO  WIG— QUANTITATIVE. 

isium  ;     Separation    and    determination     of    —       >"/ 
ins  of  perchloric  acid.     Pisani.      Nouveaux  Remi 
1906.  22.  250. 

A  «  Kii.iitu  qu  miii  j  of   adzed    potassium   and   sodium 

»»lts  is  treated  with  excess  of  perchloric  acid,  and  evapor- 

to  dryness   on   the  water-bath.     The  dried   residue 

1     over    the     naked      Same     to    complete     the 

d     into     perchlornte8.     Sodium     perchlorate     is 

thru  dissolved   out   by   means  of  36  per  cent,  alcohol,  in 

which    solvent   potassium    perchlorate    is  insoluble.     The 

latter   is   thrown    on   a    filter,  washed  with  36   per  cent. 

alcohol,  dissolved  in  water  in  a  tared  capsule,  evaporated 

to    dryness,    and    weighed.     The    alcoholic    solution    of 

sodium      perchlorate      is      also     evaporated,      and      tho 

residue   weighed  separately.—.!.  O.  B. 

Phosphoric    acid :      Quantitative    volatilisation     o/      

/nwi   its,   salts.     P.  Jannasch   and  E.  Heimann.     Ber., 
1006,  39.  2625—2628. 

The  authors  add  to  the  phosphate  (0-5  grm.)  in  a  flask 
about  t> — S  c.c.  of  a  liquid  formed  by  mixing  30  c.c. 
of  saturated  cane  sugar  syrup  and  10  c.c.  of  sulphuric 
acid  (1  vol.  acid  and  1  vol.  water).  The  mixture  is  care- 
fully heated  in  an  open  air  bath,  and  a  stream  of  air  passed 
through  the  flask  till  carbonisation  is  complete,  and  the 
mass  is  dry.  Then  the  tlask  is  connected  to  a  receiver, 
heated  to  "the  highest  temperature  the  flask  will  bear, 
and  a  stream  of  chlorine  passed  through  till  no  more 
condensable  products  come  over.  Oxygen  is  now 
substituted  for  chlorine  till  all  carbon  is  burnt.  After 
cooling.  3 — 4  c.c.  of  the  acid  sugar  solution  are  added,  and 
worked  round  the  tlask.  and  the  whole  process  repeated. 
In  this  way,  the  authors  have  volatilised  the  phosphoric 
acid  completely  from  ammonium  and  magnesium  phos- 
phates, and  they  are  now  working  out  the  details  of  the 
process  and  its  extension  to  other  phosphates. — J.  T.  D. 

Carbon   in    steel:    New  colorimeter  for  the  determination 

of  .     C.  H.  White.     Bull.  Amer.  Inst.  Min.  Eng., 

1906,  743—748. 

Equal  weights  of  the  steel  under  examination  and  of  a 
standard  steel  are  dissolved  in  equal  volumes  of  solvent, 
the  solutions  are  diluted  to  a  definite  volume,  and  poured 
into  hollow  glass  wedges,  as  nearly  as  possible  of  equal 
i,  and  with  the  sides  inclined  at  the  same  angle.  These 
wedges  are  mounted  in  a  box  so  that  they  can  be  moved 
vertically,  up  or  down,  and  there  is  a  narrow,  horizontal 
slit  in  both  the  front  and  the  back  wall  of  the  box,  to 
allow  of  the  direct  passage  of  light  through  the  wedges 
at  one  zone  only.  A  graduated  scale  is  mounted  along- 
side each  of  the  wedges.  When  the  wedges  are  so  adjusted 
that  the  colours  are  of  equal  intensity,  the  percentage  of 
carbon  in  the  steel  under  examination  can  be  readily 
calculated  from  the  ratio  between  the  thickness  of  the 
two  wedges  at  the  illuminated  zone,  or  between  the 
distancesof  the  thin  ends  of  the  wedges  from  tliis  zone. 
Suppose,  for  example,  the  standard  steel  contains  0-3  per 
cent,  of  carbon,  and  after  the  wedges  have  been  adjusted 
until  the  colours  match,  it  is  found  that  the  scale  on  the 
side  of  the  standard  reads  72.  and  the  scale  of  the  other 
wedge  reads  60 ;  then  the  proportion  (fiO:70  =  0-3O:x) 
shows    that     the     steel      under      exaniinaiion      contains 

— ijj —  =  0-36  per  cent,  of  carbon. — A.  S. 

Copper;    Electrolytic  determination  of .     F.  Foerster. 

Ber.,    1906,    39,    3029—3035. 

Usually  copper  must  be  deposited  from  nitric  acid 
solution,  so  that  towards  the  end  of  the  operation  the 
evolution  of  hydrogen,  and  consequent  pulverulent 
character  of  the  last  deposited  copper,  may  be  prevented. 
By  working  with  a  single  accumulator,  however,  the 
E'.M.F.  (2-05  volts.)  is  so  lessened  that  no  hydrogen  is 
evolved,  even  in  a  sulphuric  acid  solution,  nor  can  salts  of 
cadmium,  cobalt,  nickel,  iron,  or  zinc  be  electrolysed, 
whilst  copper  sulphate,  which  requires  a  voltage  of  only 


ill.  ia  Basil]  decomposed.     The  author  hi  ined 

s i  separations  t>l  copper  from  th i.J-.  naing  about 

•  mi   of  ooppet  as  sulphate  in  Km  c.o.,  acidified  with 
In  0.0.  of  2  y-Bulphurio  acid,  ■  >  Winkler's  gauze  oathode, 

ami  ■  spiral  wire  anode,     ai t  sight  hours  are  required, 

however,  for  complete  deposition;  but  this  tune  oan  be 
ihortened  to  an  hour  or  an  hour  and  ■  quarter,  by  woi 

it    80     C     In    this   ease,    when   deposition    i-   c plete 

(shown  by  the  fall  of  the  current  from  about  0*38  to  0"05 

ampere,  or  by  the  cessation  ol  oxygen-evolution  at  the 

i.-i,   the   eleotrodee   are   lifted    gradually   oul    of   the 

bath,  and  washed  as  they  rise,  so  that  the  ho!  u  id  and 

or    shall    ill..'  I,    the    deposited    Copper.      Separation, 

from  nickel,  cadmium,  or  sine  are  easQj  effected  in  tins 
«av;  but  not  more  than  0-1  gnu.  of  iron  |«-r  Kmj  e.c. 
may  be  present,  or  it*  alternate  oxidation  and  reduction 

interfere  with  the  deposition  of  the  copper.  Nor  may 
mote  than  a  few  centigrammes  of  nitric  acid  be  present. 

—J.  T.  D. 


Lead  :     Electrolytic    separation    of   from    acetic   acid 

solutions.       R.   C.  Snowdcn.       J.     of    Physical     (.'hem., 
1906,  10,  500—501.     Chem.  Ccntr.,  190(i,'2,  1021. 

On  electrolysing  lead  acetate  solutions  under  ordinary 
conditions,  feathery  crystals  of  lead  ate  deposited,  which 
do  not  adhere  firmly  to  the  cathode.     If  the  cathode  be 

rapidly  rotated,  however,  then,  just  as  in  the  case  of 
silver"  nitrate  solutions  (this  j.,  1905,  896),  adherent 
deposits  are  obtained.  With  the  cathode  rotating  at 
2.MMI  revolutions  per  minute  in  a  solution  containing  1  grm- 
cquivalent  each  of  lead  acetate  and  free  acetic  acid  per 
litre,  a  current-density  of  up  to  0-5  ampere  per  sq.  dm. 
can  be  used,  whilst,  if  1  per  cent,  of  gelatin  be  added  to  the 
electrolyte,  satisfactory  results  can  be  obtained  with  a 
current-density  three  times  as  strong. — A.  S. 


ORGANIC— QUAL1T ATI  IE. 

Dyestuffs  ;     Recognition    and    discrimination    of    artificial 

organic    .     G.    Gulinow.     Z.     Farben-Ind.,     1906, 

5,  337—343. 

From  an  investigation  of  the  different  schemes  constiucted 
for  the  identification  and  classification  of  organic  dye- 
stuffs  (see  Witt.  Chem.  Ind.  9.  1  ;  also  this  J.,  1886,  249  ; 
Weingartner.  Chem.-Zeit.,  1887,  11,  135  and  165;  also 
this  J.,  1887,  451;  Green,  this  J.,  L893,  3,  and  1905, 
1034;  and  Rota,  Chem.-Zeit.,  1898,  22.  437;  also 
this  J.,  1S98,  798),  the  author  concludes  that  the  most 
satisfactory  method  of  analysis  is  that  based  on 
the  reduction  of  the  dyestuff  with  either  zinc  dust 
in  acid  or  alkaline  solution,  or  stannous  chloride 
and  hydrochloric  acid.  In  applying  this  reaction 
to  dyestuffs  generally,  the  behaviour  with  other 
reducing  agents  has  been  studied,  the  results  of  which  are 
contained  in  the  subjoined  tables.  Thus,  zinc  dust  in 
neutral  solution  and  hydrosulphite  N.F.  have  been 
employed  with  advantage  in  determining  to  what  chemical 
group"  a  dyestuff  belongs  (e.g.,  triphenvlmethane 
derivatives,  see  Table  I),  whilst  to  ascertain  the  chemical 
properties,  the  ether  reaction  was  found  to  furnish  useful 
information.  In  carrying  out  the  new  scheme  of  analysis, 
the  unknown  dyestuff  is" in  the  first  place  examined  for 
the  presence  of  a  sulphur  group.  Some  sulphur  dyestuffs 
may  be  recognised  by  their  physical  properties,  such  as 
imperfect  solubility  and  evolution  of  hydrogen  sulphide, 
whilst  others  are  completely  soluble  in  water,  fail  to  liberate 
hydrogen  sulphide,  or  exhibit  an  alkaline  reaction,  and  give 
a  precipitate  with  tannin.  As  dyestuffs  in  the  form  of 
bisulphite  compounds  react  with  lead  paper,  a  test  for  the 
presence  of  sulphurous  anhydride  should  invariably  be 
made.  If  the  dyestuff  docs"  not  belong  to  the  sulphur  or 
oxyketone  groups,  it  is  further  investigated  for  solubility, 
anil  the  solution  reduced  with  zinc  dust  and  hydrochloric 
acid.  Should  a  precipitate  be  formed,  the  reduction  is 
effected  in  alkaline  solution.  The  reduced  solution  is 
filtered,  and  subjected  to  oxidation  with  persulphate, 
to  ascertain  whether  the  dyestuff  can  be  regenerated 
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TABLE  I. 


Sulphur  dyestuffs — Reaction  (H:S  and  SO») 


r 


Sulphur  dyestuffs 


!  +  (soluble) 


Reduction  with  Zn-dnst  +  HC1  (XaOH) 

and  oxidation 

I 


I- 
i 
Colour  doe?  not  reappear : 

Azo  dyestuffs 
Jtitro  dyestuffs 
Nitroso'  dyestuffs 
Auramine 
Tartrazine 


+  1 

I 
Colour  reappears : 

SnClj  +  HCT 


+  (decolorised) 


(unchanged)  —  I 

+■ 
Zn-dust 
I 


Alizarin  dyestuff*- 
I 


-Reaction 


Treatment  with  water 


+  I 

Alizarin  dyestuffs 
(oxyketones) 


(insoluble) 


Treatment  with  alcohol 
I 


I  +  (soluble) 

4- 
Eosines  (spirit) 
Indulines 
Nijjrosines 
Indophenols 
Qu  nolines 
Nitroso-dyestuffs 
Sudan  II. 


(insoluble)  —  i 


I 
Indigo 
x  Primuline  bast 
Indnnthrene 
dyestuffs 


4 

Thiamines 

Oxazines 

Azines 

Indigo  Carmine 


—  (unchanged) 


(decolorised)  + 


Quinolines 

Acridines 

Thiazols 


Hydrosulphite 

NF 
I  


+  (decolorised) 


4 

Triphenylmethane 


(unchanged)  —  I 

Rhodamine*  (and  Pyronines) 
Eosines  land  Erythrosines) 


TABLE  II. 


Azo  dyestuffs 
Nitro  dyestuffs 
Nitroso  dyestuffs 
Auramine 
Tartrazinea 


y>  +  Auramine 

basic  azo  dyestuffs 


>  —  Nitroso  dyestuffs 
Nitro  dyestuffs 
Azo  dyestuffs 
Tartrazine 


J>  —  Auramine 


>  +  basic  azo  dyestuffs 


>  +  Nitroso  dyestuffs 
Azo  dyestuffs 


N>  —  Tartrazine 

sulphurised  nitroso  dyestuffs 
„  nitro  dyestuffs 

azo  dyestuffs 


Thiazines 

Oxazines 

Azines 

Indigo  Carmine 


^>  +  not  sulphurised 


sulphurised— 
Indigo  Carmine 


. 


Acridines 

Ouinol  nes 

Thiazols  (without  azo  group) 


>   +  Acridines 


>  —  Quinolinc 

Thiazols  (Thioflavine  T 
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I  mi  :.   II       continued). 


,">  +  ba»ic  Triphenylmethane  dyeitiifli 


Triphenylmcthanes 


53 
3 


= 
X 

A 


>  +   I 


^>  —  sulphurised  Triplienylmctlian.   dyestufl 


RhodaminM  .and  Pyronines) 
Eosines  (and  Erythroaineal 


>  +  baste  Etbodamlnes 


Vinegar ;     Test    for   distinguishing    between    fermentation 

vinegar    and     u-ood     .     E.     Schmidt.     Z.     angew. 

Chem.,  1906,  19.  1610— 1612. 

Thk  author  describes  two  modifications  of  Rothenbach's 
test  for  the  identification  of  vinegar  produced  by  the 
fermentation  of  alcohol  (Z.  I'nters.  Xahr.  u.  Genussm., 
1902,  817).  These  modifications  are  stated  to  make  the 
test  more  delicate,  so  that  it  can  be  applied  to  mixtures  of 
the  two  sorts  of  vinegar.  One  method,  devised  by 
Kraszewski,  consists  in  making  the  vinegar  alkaline  by 
caustic  soda,  and  then  shaking  out  with  amyl  alcohol. 
The  amyl  alcohol  is  evaporated,  the  residue  is  dissolved 
in  water,  acidified  by  sulphuric  acid,  and  tested  with  iodine 
solution.  If  the  sample  consisted  of  or  contained  fermen- 
tation vinegar,  a  precipitate  or  turbidity  is  produced  after 
the  addition  of  the  iodine,  and  cooling  It  is  stated  that 
the  approximate  proportion  of  fermentation  vinegar  can  be 
judged  by  the  result.  The  second  method,  proposed 
by  the  author,  consists  in  distilling  off  100  c.c.  of  the 
sample,  and  testing  the  residue  with  iodine.  These 
methods  depend  on  the  presence  in  fermentation  vinegars 
of  by-products  of  bacterial  life,  which,  being  of  the  nature 
of  alkaloids,  give  precipitates  with  iodine.  Wood  vinegars, 
|  made  by  diluting  "  vinegar  essence,"  give  no  turbidity 
with  iodine. — J.  F.  B. 

Alypine ;     Distinctive    reactions    of    .     P.    Lemaire. 

Rep.   Pharm.,  1906,   18,  385—387. 

When  warmed  gently  with  strong  cobalt  nitrate  solution, 
!  a  few  particles  of  alypine  (benzoyltetramethyldiamino- 
;  pentanol  hydrochloride)  give  a  fine  blue  colour  ;  cocaine 
hydrochloride  gives  a  similar  colour.  A  solution  of 
0-05  grm.  of  alypine  in  20  drops  of  water  gives  an  almost 
immediate  crystalline  precipitate  with  9  e.c.  of  10  per 
cent,  zinc  chloride  solution.  Under  similar  conditions 
holocaine  hydrochloride  gives  an  immediate  white  pre- 
cipitate which  rapidly  aggregates  to  oily  droplets : 
cocaine  hydrochloride,  stovaine.  and  ji-eucaine  hydro- 
chloride, are  unaffected  ;  subcutine  slowly  deposits  a 
few  needle-shaped  crystals.  When  a  particle  of  alypine 
■  treated  with  1  c.c.  of  sodium  hypobromitc  reagent,  a 
white  precipitate  is  formed,  which  aggregates  to  oily 
drops.  On  warming,  no  reddish-brown  colour  is  produced, 
such  as  is  given  by  subcutine.  nirvanine.  holocaine 
hydrochloride,  or  orthoform.  A  one  per  cent,  solution  of 
alypine.  when  treated  with  two  or  three  drops  of  2  per 
cent,  iron  alum  solution,  does  not  give  a  violet  colour, 
like  subcutine  or  nirvanine,  nor  a  red-brown  colour, 
like  orthoform.^.  0.  B. 


/>  +  Eosines  (and  Brythrosinfn) 


^>  —  sulphurise  I  Rhodai - 
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Indigo;    Analysis  of  .     C.   Rawson.     J.  Soc.   Dyers 

and  Col..  1906,  22,  306—307. 

Thf.  author  criticises  the  paper  by  W.  P.  IMoxam  (this  J., 
735),  in  which  it  is  stated  that  the  permanganate  method 
of  analysis  is  inaccurate.  The  author  maintains,  however, 
that  this  method  as  worked  by  himself  and  his  colleagues 
fives  reliable  figures.  The  volumetric  and  the  gravimetric 
'  hyposulphite"  processes  recommended  by  the  author 
in  18S5  are  two  other  reliable  methods,  and  although 
the  combined  gravimetric  and  volumetric  hyposulphite 
method  involves  somewhat  long  and  tedious  operations, 
the  same  objection  applies  to  Bloxam's  "  tetrasulphonato  " 
method.— J.  C.  C. 

Tan  liquors  ;   New  and  accurate  method  for  the  determina- 
tion of  free  acid  in .      A.  W.  Heppenstedt.     J.  Soc. 

Dvers  and  Col.  1906,  22,  316.  (See  also  this  J..  1U05. 
1096.) 
Fifty  c.c.  of  the  liquor  to  be  analysed  are  diluted  to 
.".  N  i  c.c.  To  20()  c.c.  are  added  20  c.c.  of  a  quinine  solution 
made  by  dissolving  15  grms.  ot  pure  quinine  in  110  c.c. 
of  previously  neutralised  95  per  cent,  alcohol  and  diluted 
with  water  to  200  c.c.  After  mixing  thoroughly  and 
tiltering.  the  filtrate  is  titrated  with  A/10  caustic  alkali. 
Being  phenolphthalein  as  indicator.  The  number  of 
cubic  centimetres  used,  multiplied  by  0'066,  gives  the 
direct  percentage  of  acid,  reckoned  as  acetic  acid,  in  the 
original  liquor. — J.  C.  C. 

Turkey-red  oils  ;    Analysis  of .     W.  Herbig.     Chem. 

Rev.  lett-u.  Karz-Ind..  1906,13.  1ST  — 190;   211—213; 

241—244. 
It  is  shown  that  decomposition  of  a  Turkey-red  oil  with 
cold  hydrochloric  acid  for  the  determination  of  the  total 
fat  gives  results  ditiering  Lut  little  from  those  obtained 
on  treatment  with  boiling  hydrochloric  acid.  In  ordei 
to  obviate  the  confusion  that  is  found  in  commerce  with 
regard  to  the  exact  meaning  i  f.  [.<;..  "  50  per  cent,  lurkey- 
red  oil."  the  author  recommends  that  it  shall  be  accepted 
that  the  percentage  invariably  refers  to  the  percentage  of 
total  fat.  Jhe  following  method  of  determining  this, 
in  conjunction  with  a  determination  of  the  combined 
sulphuric  acid,  is  stated  to  give  closely  concordant  results  : 
In  grms.  of  the  Turkey-red  oil  are  heated  in  a  Mask  with 
50  c.c.  of  water  until  the  fat  has  dissolved,  and  the  liquid 
then  treated  with  .5  c.c.  of  "  dilute  "  hydrochloric  acid, 
and  boiled  for  three  to  five  minutes.  \\  hen  cold,  the 
contents  of  the  flask  are  washed  into  a  separating  funnel 
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with  water  and  ether,  the  amount  of  the  latter  being  about 
.'mi  c.c.,  and  the  whole  vigorously  shaken.  The  aqueous 
layer  is  drawn  off.  and  the  ethereal  solution  washed  with 
three  successive  portions  of  water,  which  takes  from 
30  minutes  to  one  hour.  The  united  aqueous  liquids  are 
heated  to  boiling,  and  after  all  ether  has  been  expelled, 
the  sulphuric  acid  is  precipitated  as  barium  sulphate. 
The  bulk  of  the  ethereal  layer  is  distilled  at  a  low  tempera- 
ture, the  residue  transferred  to  a  weighed  beaker,  and  the 
remainder  of  the  ether  allowed  to  evaporate  spontaneously. 
The  residue  of  fat  is  heated  for  one  or  two  minutes  over  a 
free  flame  until  bubbles  cease  to  appear,  and  is  then  dried 
for  30  minutes  at  105°  C,  and  weighed.— C.  A.  M. 

Beetroot  analysis  :     Which   is  the  best  method  for ? 

F.  Sachs.  '  Z.  Ver.  deut.  Zuckerind.,  1906,  91S— 924. 
On  scientific  grounds  the  method  of  alcoholic  extraction 
for  beetroot  analysis  is  the  best ;  owing,  however,  to  the 
great  care  required  in  its  execution,  it  can  only  be  recom- 
mended for  practical  purposes  as  a  means  of  occasional 
control  of  a  simpler  process.  For  the  same  reason  the 
methods  of  cold  and  warm  alcoholic  digestion  are  unsuit- 
able in  cases  where  a  large  number  of  analyses  is  to  be 
performed.  The  method  of  warm  aqueous  digestion  also 
requires  too  much  time  and  care  ;  it  is  useful  for  purposes 
of  control.  The  author  recommends  the  following 
(Sachs-le  Docte)  process,  a  modification  of  the  cold 
aqueous  method,  as  being  rapid  and  sufficiently  exact. 
The  beetroot  is  made  into  a  very  fine  pulp  by  means  of 
Keil  and  Dolle's  conical  beetroot  borer  or  other  similar 
instrument.  After  the  pulp  has  been  thoroughly  mixed 
with  the  hand  in  order  to  remove  any  lumps  which  may 
have  escaped  grinding.  26  grms.  (for  German  sacehari- 
meters)  are  weighed  into  a  tared  metal  beaker  of  about 
250  c.c.  capacity,  which  is  provided  with  an  india-rubber 
cover;  177  c.c*  of  water,  containing  5 — 6  c.c.  of  lead 
acetate  solution  (ot  about  30°  R),  are  then  added,  and  the 
mixture  is  thoroughlv  shaken  several  times.  The  solution 
is  filtered,  the  filtrate  treated  with  a  few  drops  ot  acetic 
acid,  and  polarised  in  a  400  mm.  tube.  The  reading  gives 
the  average  content  of  sugar  in  the  beetroot.  For  French 
polarimeters  32-58  grms.  of  pulp  and  171-2  c.c.  of  water 
and  lead  acetate  solution  are  employed,  the  observed 
reading  being  halved.  In  the  case  of  polarimeters  tor 
which  20  grms.  is  the  normal  weight,  20  grms.  of  pulp 
and  182-3  cc.  of  water  and  lead  acetate  solution  are 
taken.  The  author  quotes  experiments  which  show  that, 
provided  the  pulp  is  properly  prepared,  digestion  is  com- 
plete and  practically  instantaneous.  He  shows,  also, 
that  the  error  introduced  by  taking  177  c.c.  of  water  in 
all  cases  (i.e.,  with  samples  of  varying  sugar  and  juice 
content)  is  practically  negligible. — L.  E. 

Sachs-le  Dorte  process ;  Further  remarks  on  the .   A.  Le 

Docte.  Z.  Ver.  deut.  Zuckerind.,  1906,  924—931. 
(See  preceding  abstract.) 

The  author  gives  a  detailed  description  of    the    Sachs-le 

Docte  method  for  beetroot  analysis,  together  with  diagrams 

of  the  apparatus  required. — L.  E. 

Formir  acid  ;  Determination  oj  by  means  of  per- 
manganate. J.  Klein.  Ber.,  1906,  39.  2640—2641. 
The  author  points  out  that  in  1887  he  published  a  method 
for  this  determination,  in  which  the  tormic  acid  or  formate 
was  added  to  a  known  amount  of  boiling  alkaline  solution 
of  permanganate  ot  known  strength.  After  reaction, 
excess  ot  oxalic  acid  was  added,  then  dilute  sulphuric 
acid,  and  the  oxalic  acid  in  excess  was  finally  determined 
by  permanganate. — J.  T.  D. 
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Metal    acid    anhydrides  ;     Action    of    liquefied    ammonia 

nn .     A.  Rosenheim  and  F.  Jacobsohn.     Z.  anore. 

Chem..  1906,  50   297—308. 
The  authors  have  studied  the  action  of  liquefied  ammonia 
on    the    acid    anhydrides    of    chromium,    molybdenum, 
tungsten,    uranium,    arsenic,    vanadium,    and    antimony. 


In  no  cases  were  amino  compounds  produced,  but  in  all 
cases  where  reactions  took  place,  salts  of  imino-acids  were 
obtained.  Ammonium  salts  and,  in  some  cases,  lead 
and  potassium  salts  of  the  following  acids  were  prepared  : 
Iminochromic  acid,  NH:CrO(OH)„,  iminomolvbdic  acid. 
NH:MoO(OH)2  .iminotungstic  acid,  NH:WO(OH),,  and 
iminometa -arsenic  acid,  NHO(AsO.OH).,.  No  definite 
compounds  could  be  obtained  by  the  action  of  liquefied 
ammonia  on  uranium,  antimony,  and  vanadium 
compounds. — A.  S. 

Hydrogen    sulphide  ;     Liquid    as    a    solvent.     U. 

Antony   and    G.    Magri.     Gaz.    chini.    ital.,    1905,   35, 

[1  ].  206—226. 
As  a  solvent  liquefied  hydrogen  sulphide  has  somewhat 
similar  properties  to  those  of  carbon  bisulphide,  alcohol, 
ether,  and  benzene  ;  its  ability  to  cause  ionisation  is  far 
less  marked  than  that  of  water  and  other  strongly  disso- 
ciating solvents.  Electrically,  it  is  non-conducting.  It 
does  not  dissolve  salts  of  strong  bases,  but  non-metallic 
compounds  are  dissolved  in  it,  giving  conducting  solutions. 
Solutions  ot  iodine  in  liquefied  hydrogen  sulphide  possess 
very  considerable  conductivity,  those  of  phosphorus  iodide 
are  conducting  to  a  lesser  extent,  whilst  those  of  the 
haloid  compounds  of  other  non-metals  show  only  moderate 
conductivity.  Solutions  of  certain  organic  substances — 
for  example,  iodoform  and  tetramethylammonium  iodide — 
yield  solutions  having  conductivities  which  indicate  that 
organic  compounds  may  become  ionised  in  liquefied 
hydrogen  sulphide. — A.  S. 


New  Books. 

Technologie  et  Analyse  Chimiques  des  huiles, 
graisses,  et  cires.  Par  le  Dr.  J.  Lewkowitsch,  M.A.,  | 
&c.  Traduit  de  la  troisieme  edition  anglaise,  speciale- 
ment  revue  et  augmente  par  l'Auteur,  par  Emile 
Bontoux,  Directeur  technique  de  la  Soeiete  Anonyme 
de  Savonnerie  Marseillaise.  Tome  I.  H.  Dunot  et 
E.  Pinat,  Editeurs.  49,  Quai  des  Grands- Augustins ; 
Paris,  1906.     Price  20  fr. ;  bound  21.50  fr. 

This,  the  first  volume  of  the  complete  French  edition  of: 
this  work,  is  of  8vo  size,  and  contains  564  pages  of  subject 
matter,  with  53  illustrations.  Additional  matter  is 
incorporated  in  this  edition  by  the  author,  and  some 
special  French  methods  by  the  translator  with  the  author's 
approval.     (See  also  this  J.,  1904,  802,  and  1905,  214). 

Technologie  der  Fette  txnd  Oele.  Handbuch  der 
Gewinnung  und  Verarbeitung  der  Fette,  Oele,  und 
Wachsarten  des  Pflanzen-  und  Tierreichs.  Inter 
Mitwirkung  von  G.  Lutz,  O.  Heller,  Felix  Kessler,  und 
anderen  Fachmannern.  Herausgegeben  von  Gustav 
Hefter,  Director  der  Aktiengesellschaft  zur  Fabrikation 
vegetabilischer  Oele,  Triest.  Erster  Band.  Gewin- 
nung der  Fette  und  Oele.  Julius  Springer's  Verlag. 
Berlin.      1906.     Price  M.  20.     Bound,  M.  22.50. 

8vo  volume,  containing  705  pages  of  subject  matter  wit! 
346  illustrations,  and  10  tables,  followed  by  an  alpha- 
betical index  of  authors  and  subjects.  The  subject  mattei 
of  Vol.  I.  is  arranged  according  to  the  following  scheme  : 
I.  General.  Occurrence,  Formation,  and  Uses  or 
the  Natural  Oils,  Fats,  and  Waxes.  II.  The  Con- 
stituents or  Oils,  Fats,  and  Waxes.  III.  Chemistry 
Properties,  and  Behaviour  of  Oils,  Fats,  am 
Waxes.  IV.  Production  and  Further  Working  ui 
of  Oils  and  Fats  Generally-.  V.  Extraction  oi 
Vegetable  Oils  and  Fats.  VI.  Extraction  oi 
Animal  Oils  and  Fats.  VII.  Extraction  oi 
Waxes  and  Refuse  Fats.  VIII.  Purification  'oi 
Oils,  Fats,  and  Waxes,  (i.)  Removal  of  Meehanica 
Impurities,  (ii.)  Removal  of  Albumins,  &c.  (iii.)  B< 
moval  of  free  fatty  acids,  (iv.)  Removal  of  colouring 
matters,  (v.)  Removal  of  odourous  matters,  (vi. 
Methods  for  securing  better  preservation,  improvei 
flavour,  &c.  (vii.)  Methods  for  raising  the  meltim 
point  or  reducing  the  solidifying  point  of  fats  and  oils.  &c. 
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Death. 

Odling.    Francis    J.,    Princo's     Bridge,    Molbourno,   Vic, 
Australia.     Sept  10. 


Liverpool   Section. 


7  held  at   Liverpool   mi    Wednesday,    October    10, 


1>K.    JlMKS  T.    OONBOV    ISIIIEUUII;. 

mi:     CHEMICAL     TRADE     OF     ENGLAND     AND 
GERMANY     A  COMPARISON. 

BY   JAMES   T.    CONBOT,    H. SC,    1'H.P. 

Tlir  progress  of  chemical  Bcience  and  industry  is  a 
■abject  of  interest  to  all  o(  us,  and  to  place  on  record  the 
progress  made  and  to  further,  as  far  as  possible,  the  de- 
wlopment  of  chemical  industry  arc  to  be  counted  amongst 
the  chief  objects  of  our  Society.  In  viewing  the  results 
attained  it  is  not  sufficient  to  consider  merely  from  a 
purely  scientific  point  of  view  how  far  the  industry  has 
advaneed  :  it  is  further  essential  to  take  count  of  its 
growth  from  the  commercial  standpoint,  to  note  altera- 
tions in  volume  of  trade,  the  increase  in  earning-power, 
and  the  additional  employment  opened  out  for  wage- 
earners.  These  strictly  utilitarian  points  are  perhaps 
the  more  important  from  a  national  point  of  view  ;  they 
are  points  which  ought  to  appeal  to  all  members  of  the 
Society,  and  I  thus  propose  in  my  address  this  evening 
to  bring  before  you  some  facts  and  figures  bearing  on  the 
subject  I  havo  got  together  during  recent  years.  I 
choose  this  subject  the  more  readily  because  I  feel  there 
nsiderable  lack  of  knowledge  and  much  misconception 
with  regard  to  many  questions  bearing  on  our  trade  in 
chemical  and  allied  products,  and  because  a  study  of  the 
official  returns  of  this  country  does  not,  unfortunately, 
afford  much  help  in  making  our  position  clear.  F.  Ever- 
shed  has  already  called  attention  (this  J..  1903,  22.  398) 
to  the  unsatisfactory  manner  in  which  our  Board  of 
Trade  returns — so  far  as  regards  chemical  manufactures 
and  products — are  made  up,  and  how  insufficient  they 
ap|H'ar  when  compared  with  the  corresponding  returns 
made  in  Germany  and  France  and.  I  might  add.  in  most 
I  other  countries,  tin  this  occasion  improvement  was 
i  foreshadowed,  and  I  am  glad  to  say  that  during  the  last 
two  years  a  number  of  additions  have  been  made  to  the 
',  official  lists.  Nevertheless,  even  our  improved  lists 
i  .leave  much  to  be  desired.  The  lists  are  not  compiled  on 
any  scientific  basis;  a  very  large  proportion  of  the  returns 

i  as  comprised  under  the  heading  *' unenumerated."  and 

:  our  system  of  classification  renders  it  a  matter  of  extreme 
difficulty,  if  not  impossibility,  to  make  a  comparison 
of  our  business  with  that  of  other  countries.  This  diffi- 
culty of  making  proper  comparison  was  strongly  impressed 
upon  me  when  giving  evidence  some  two  years  ago  before 
the  Departmental  Committee  on  Industrial  Alcohol, 
when  Sir  Henry  Primrose,  the  Chairman  of  the  Com- 
mittee, said  that  from  our  Statements  of  Trade  he  did 
"  not  see  any  figures  that  would  seem  to  make  up 
£1,170,000,  or  anything  like  that  amount,  under  the 
head  of  chemicals."  The  figure  £3,170,000  was  the  value, 
given  in  my  precis  of  evidence,  of  our  then  imports  of 
micals  from  Germany.  As  a  matter  of  fact,  our  own 
Board  of  Trade  figures  showed  at  this  time  a  value  of 
,  only  some  £600,000,  of  which  bleaching  powder,  saltpetre, 
and  soda  compounds  contributed  20  per  cent.,  and 
'".other  chemicals "  the  remaining  SO  per  cent.  This 
i,  however,  does  not  include  medicines  and  aniline 
dyes,  alizarin,  indigo,  A:c..  which  are  grouped  with 
I  chemical  products  in  Germany  and  also  in  this  country 
in  making  up  the  annual  returns  relating  to  chemical 
industrv.     If  now  we   turn   to   the   Board  of  Trade   list. 


so  as  to  include  aniline  dyes,  what  do  we  find  1     Out  oi 

.1  ..i     in  round  figures     £1,000,000,  we  find  I 
oredited    with   lean   than   one-tenth;    thi    bull)    ii    ihown 

tuning   from    Holland.     <>ur   returns  are   hei 

nth   ai   fault,  and  in  this  item  on  by  th<> 

i  .d  Trade  has  substantial]]  confirmed  the 
of  the  i Serman  figures. 

Wnli  this  corroboration  I  feel  considerabl nfidenoa 

in   taking   the  German  figures  and  in   muuh 

that  follows  1  have  gone  to  German  my  infor- 

mation.    These  German  figures  will  not,  of  course,  give 
values  representing  the  trade  of  this  country  except   in 
ao  t  ir  as  the]  relate  to  trade  between  German]  and  our- 
lelves,    The]   will,  however,  tell  us  this,  and  do  so  in  a 
clear   ami   detailed    fashion.     They    will    further   en. 
us  to  learn  something  of  the  German   method  of  els 
fioation   and    Letter   hel|.   us,   after  consideration   of    the 
German  ehemical   trade   as  a    whole,   to  grasp  our  own 
position.       Dealing  with    the    inures    in  this  order  will,  1 
nope,  afford   thai  comparison  with  what  others  are  di 
which  is  often  the  surest  guide  to  our  own  progress,  and, 
more  especially,   to  our   own   possibilities   ,.| 

;  i,  in  chemicals  between  England  and  Germany, — 
With  tins  introduction  1  will  dravt  your  attention  to 
Diagram  I.,  which  represents  the  trade  between  this 
country  and  Germany  over  a  period  of  IS  years  in  all 

;  ones  included  in  the  German  official  list  under 
"  Drogen,  Apotheken,  and  Farbwaaren."  1'  will,  I 
think.  In-  a  revelation  to  most  of  you.  In  1890-02  the 
interchange  of  ehemical  products  between  the  two  coun- 
tries was  equal,  each  exporting  to  and  importing  from  the 
other  goods  of  the  value  of  some  £2,400,000  annually. 
To-day  our  exports  to  Germany  stand  at  less  than 
£1,200,000,    whilst    then-   exports    to    us    have   exceeded 

00,000.  The  picture  is  startling  and  disquieting,  and 
did  the  course  of  our  trade  with  Germany  represent  that 
with  the  rest  of  the  world  our  position  as  chemical  manu- 
facture!- would  be  sen. mis  indeed.  Fortunately,  it  does 
not,  tin  the  whole  our  industry  is  progressing;  whether 
the  progress  is  what  it  ought  to  be  remains  to  In-  seen. 
To  this  point  I  will  return  later;  for  the  present  I  propose 
to  trace  to  some  considerable  extent  the  nature  of  tho 
dealings  between  the  two  countries.  For  this  purpose 
I  have  tabulated  (Table  1)  the  exports  and  imports  m 
various  chemicals  for  the  two  years  IS'.).")  anil  litOo, 
choosing  these  years  so  a-  to  give  lie-  latest  available 
information  as  'to  our  present  trade.  I  may  say  that 
figures  for  any  other  two  years,  or  any  series  of  years 
from  1892  onwards,  would'  tell  the  same  tale,  possibly 
varying  slightly  for  individual  item-,  but  not  in  any 
way  affecting  the  general  view.  The  diagram  is.  1  feel 
sure,  sufficient  proof  of  this.  In  preparing  the  table,  I 
have  followed  the  German  system  of  classification.  In 
this  system,  the  various  materials  are  divided  into  the 
two  main  divisions:  raw  materials,  and  manufactured 
products.  These  main  divisions  are  further  subdivided 
into  six  classes,  or  groups,  as  follows  (the  values  in 
parenthesis  give  the  number  of  headings  appearing  in 
each  group    in    1895    and    1905    respectively): — 

No.  of 

I.— Bam  materials.  Headings. 
A.— Raw    materials    for    the    chemical 

industry              (12—14) 

B. — Drugs  for  medicinal  purposes  and 

perfumery          ..          ..          ..          •■  (      '•'_   ) 

C. — Resins  and  leather  waste               . .  (   R— 7   ) 

D. — Ferments  and  lining  materials       . .  (   5 — I   ) 

E. — Crude  colour  materials       ..          ..  (11 — 12) 

F. — Tanning  materials   . .          . .          . .  (  8 — 10) 

IL — Manufactured  articles. 

A.— Elements,  bases  (60 — 66) 

B. — Ethers  and  essential  oils,  medi- 
cines, and  perfumery..  ..  (18 — 22) 
C. — Resin  oils,  varnishes,  lacquers,  &c.  (  9  ) 
1). — Explosives  and  matches  ..  ..  (  7  ) 
E.  —  Pitch,  tar.  and  tar  products  ..  (  9  ) 
F. — Writing  and  drawing  materials  and 

colours  . .  . .  ■  ■  •  •  •  •  (29 — 341 
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On  the  whole,  the  classification  is  sound  and  good  ; 
inception  may,  however,  be  taken  to  the  inclusion  of 
certain  items  appearing  in  some  of  the  groups,  and  for 
such  instances  I  would  refer  to  Mr.  Evershed's  paper. 
The  total  import  and  export  figures  under  the  above 
headings  somewhat  exceed  the  values  given  m  the  various 
yearly  returns  from  which  Diagram  I.  has  been  prepared, 
inasmuch  as  they  include,  in  addition  to  Drog.,  Apoth., 
and  Farbwaaren,  certain  minerals  and  ores,  such  as 
pyrites,  manganese,  &c,  and  also  tar,  pitch,  resins,  and 
asphalt. 

Examining  these  figures  in  detail,  we  see  that,  as  might 
be  expected,  the  international  trade  in  raw  materials 
forms  but  a  small  percentage  of  the  total  interchange. 
The  period  covered  is  not  long  enough  to  show  the  great 
changes  which  have  taken  place  in  this  branch.  These 
changes  are  more  particularly  noticeable  in  quinine 
bark,  galls,  and  gums,  and  are  clearly  shown  in  the 
Appendix  to  Mr.  Tyrer's  presidential  address  (this  J., 
1890,  405).  London,  once  the  chief  market  for  quinine 
bark,  lost  this  distinction  many  years  ago,  and,  in  the 
matter  of  galls,  I  read  only  a  few  months  ago  that,  instead 
of  buying  in  London  or  Hamburg,  the  consumers,  are 
to-day  purchasing  direct  in  Shanghai.  Our  own  returns 
bear  this  out ;  our  export  of  galls  in  1905  amounting  to 
only  £13,197,  as  against  £37,632  in  1904  and  an  average 
of  well  over  £50,000  for  previous  years.  In  regard  to 
gums,  whilst  the  German  purchases  have  more  than 
doubled  during  the  last  ten  years,  the  quantity  bought 
from  us  has  fallen  to  about  one-half,  the  bulk  now  being 
drawn  direct  from  British  East  Indies  and  Egypt.  Of 
course  our  export  business  in  these  articles  was,  so  to 
say,  merely  in  the  nature  of  brokerage,  but  the  changes 
are  unsatisfactory,  inasmuch  as  they  tend  to  lessen  our 
control  over  and  touch  with  the  respective  markets, 
and   also  to  diminish  our  oversea  trade. 

Passing  now  to  manufactured  articles,  we  find  in 
Class  A  that,  apart  from  "  unenumerated "  products, 
potassium  compounds  account  lor,  say,  one-half  the 
German  exports  to  this  country,  having  risen  from  £266,000 
in  1895  to  £350,000  in  1905.  The  potassium  salts  industry 
is,  however,  practically  a  German  monopoly,  and  our 
increased  imports  of  these  salts  should  be  all  to  our 
benefit,  being  to  a  large  extent — one  might  almost  say — 
in  the  nature  ot  raw  material. 

As  regards  soda  and  bleaching  powder,  the  position 
is  not  so  satisfactory,  for  whereas  in  1895  there  was  a 
balance  in  our  favour,  there  is  now  a  much  larger  balance 
in  favour  of  Germany.  This  is,  no  doubt,  mainly  due 
to  the  introduction  of  electrolytic  methods  in  the  manu- 
facture ot  alkali  and  bleach,  and  to  the  immense  impetus 
which  such  introduction  has  given  to  the  working  up  in 
Germany  of  potassium  chloride  for  the  production  of 
caustic  potash.  In  this  connection,  some  interesting 
figures  were  published  in  the  eaily  part  of  last  year  by 
Hasenclever,  who  stated  that,  of  the  260,000  tons  of 
bleaching  powder  representing  the  world's  production, 
one-half  was  now  produced  electrolytically.  The  total 
bleach  production  in  Germany  now  exceeds  60,000  tons 

f>er  annum,  and  ot  this  65  per  cent,  is  prepared  electro- 
ytically,  and  in  the  main  from  potassium  chloride. 

Amongst  other  chemicals  in  Class  A,  the  group  com- 
prising benzoic  acid,  citric  acid,  tartaric  acid,  tannic  acid, 
salicylic  acid,  and  oxalic  acid  represents  an  important 
and  growing  item,  having  risen  from  £123,300  in  1895 
to  £140,000  in  1905.  Ot  this  sum,  two-thirds  is  due 
to  tartaric  acid,  of  which  commodity  we  take  nearly 
two-thirds  of  Germany's  total  export.  Germany  is, 
of  course,  a  wine-producing  country,  and  we  might  expect 
to  find  a  well-developed  industry  for  the  working  up 
of  the  lees  for  tartaric  acid.  It  would  appear,  in  fact, 
that  the  capacity  of  the  works  is  well  in  excess  of  the 
home  supply  of  raw  material,  and  that  constantly 
increasing  supplies  of  "  weinstein "  are  being  imported 
trom  France,  Italy,  and  Spain.  Our  own  returns  now 
include  tartaric  acid  and  cream  of  tartar  under  separate 
headings.  Great  expansion  is  shown  in  nearly  all  the 
other  articles  included  in  this  class  (A),  and  it  appears 
to  me  that  in  many  cases  we  are  importing  finished 
chemicals,  the  demand  for  which  ought  to  be  satisfied 
by   home   manufacture.     We   have,   however,   no   figures 


to  show  the    full  extent   of    our  requirements  in    these  | 
articles;    still  less  do  we  know  the  extent  to  which  the; 
are  manufactured  in  this  country,  and  thus  cannot  say, 
whether  we  are  allowing  Germany   to   supply  a  small   or 
a  large  percentage  of  our  wants. 

Turning  now  to  Germany's  imports  from  us  (Class  A). 
we  find,  at  first  glance,  an  apparently  satisfactory  state  | 
of  affairs,  for,  excluding  unenumerated,  we  note  a  rise 
from,  roughly,  £460,000  to  £600.000.  Dissection  of  the 
figures  shows,  however,  that  this  rise  is  accounted  for 
by  the  two  items,  ammonium  salts  and  iodine.  A; 
regards  ammonium  salts,  our  exports  to  Germany  in 
1905  were  much  above  the  average  value  for  the  preceding 
10  years,  whilst,  in  the  case  of  iodine,  the  chances  are 
that  most  of  it  was  merely  passing  through  this  country 
in  transit  from  Chili.  Excluding  these,  our  trade  in 
other  chemicals  shows  a  slight  loss,  such  loss  being  most 
noticeable  in  the  cases  of  barium  and  strontium  salts 
(£4500),  borax  (£29,200),  phosphorus  (£11,300),  and  white 
arsenic  (£4400)— in  all  £49,400.  Thete  are  satisfactory 
gains  in  copper  sulphate  and  in  chromates  ;  other  gains 
are  trifling  compared  with  the  gains  in  exports  by  Germany 
shown  under  the  same  headings. 

Passing  now  to  group  B,  that  is,  to  materials  usually 
associated  with  pharmacy,  we  find — again  excluding 
unenumerated — that,  whilst  our  exports  to  Germany 
have  only  increased  by  £1 7,000,  their  exports  to  us  have 
more  than  doubled,  and  show  a  gain  of  over  £60,000. 
The  only  satisfactory  item  in  this  list  falls  under  the 
heading  of  "  other  alkaloids."  and  here  I  am  glad  to  sayi 
we  appear  to  more  than  hold  our  own.  We  have  suffered 
big  drops  in  our  exports  of  essential  oils  and  quinine, i 
and  in  both  these  lines  Germany  shows  marked  gain. 

Turning  to  the  unenumerated  articles  under  Classes 
A  and  B  (not  given  separately  in  1895),  it  will  be  seeni 
that  the  German  exports  to  this  country  form  a  very 
considerable  item  (about  £350,000),  and  many  times I 
exceed  the  imports  from  us.  Under  this  heading  are 
included  many  chemicals,  some  of  which  represent  a 
large  annual  value.  As  to  their  nature,  the  "  Chemical 
Trade  Journal  "  affords  considerable  light.  Amongst  the 
more  important  items  may  be  mentioned  acetone,  formalde- 
hyde, pyrogallic  acid,  and  thorium  nitrate.  The  latter 
industry  alone  must  have  represented  a  considerable 
profit  to  Germany  (our  imports  for  the  last  three  months 
of  1905  amounted  to  over  £8000),  so  long  as  the  German 
Syndicate  had  control  of  the  ore  supply.  This  will  be 
evident  when  I  state  that,  as  soon  as  competition  was 
threatened,  the  price  of  thorium  nitrate  was  dropped  from 
53  to  27  marks  per  kilo. 

Classes  C  (resin  oils,  varnishes,  &c.)  and  D  (explosives) 
show  loss  to  England,  and  gain  to  Germany;  they 
may  be  passed  over  without  further  comment. 

Group  E,  dealing  with  coal  tar  derivatives,  such  as 
benzol,  anthracene,  naphthalene,  &c,  requires  notice, 
emphasising  as  it  does  the  complaints  recently  made  by 
Sir  George  Livesay  as  to  the  unsatisfactory  conditions  of 
the  English  tar  market.  Our  loss  here  is  considerable, 
and  is  largely  owing  to  the  fact  that  Germany  is  now  able 
to  supply  fiom  its  own  gas  works  and  coke  ovens  much 
of  the  raw  material  necessary  in  the  aniline  colour  industry. 
It  may  further  be  noted  that  Germany  is  drawing  con- 
tinually increasing  quantities  of  its  imports  in  these 
products  from  Austria-Hungary.  This  competition  has 
not  only  hit  us  as  regards  quantity,  but  it  has  also  had  a 
most  disastrous  effect  on  prices.  Thus,  the  average 
price  for  light  oils  imported  into  Germany  is  now  only 
£10  per  ton,  as  against  £22  10*.  in  1895,  and  £30— £31 
in  the  two  succeeding  years.  It  is  worthy  of  special  note 
that  Germany  has  now  developed  a  considerable  export 
trade  in  these  oils,  and  that  whereas  ten  years  ago  and 
earlier  their  export  price  was  well  below  the  import  price, 
it  is  now  some  25  per  cent,  higher.  The  German  imparl* 
of  anthracene  have  also  fallen  to  one-fifth  to  one-quarter 
of  the  1895-9  figures;  in  the  case  of  naphthalene,  how- 
ever, a  large  increase  is  to  be  noted.  '1  his  is  probably 
due  to  the  development  of  the  artificial'  indigo  industry, 
but  not  entirely  so.  The  exports  of  naphthalene  now 
reach  neatly  3000  tons,  and  for  years  past  the  export 
price  has  been  almost  double  that  of  the  import.  It! 
both  instances  the  better  prices  obtained  for  the  export 
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article  in1  probably  due  I"  a  greater  purity  "f  product, 
ami  our  tar  distillers  might  Knd  u  worth  their  while  to 
look  further  into  tins  quest 

Hi-  no«  come  to  On  s  I',  which   deals  with  the  aniline 
m. I    ''".1    i.ir    synthetic    dyestulls,    and    with    pi 

y.     This    is    the    most    important    branch    •  •!    the 

chemical    trade,    accounting    for    approx 
''lit.  of  the  total  chemical  i  rmany, 

50  per  cent   of  the  chemioal   exports 
oonntry. 

in.    aniline   dyes,    and    indigo   arc   now   exported 

from  Germany  to  Engl  ind  to  the  extent  of  over  £1 ,350,000 

■i    innum.  an   increase  of  over  50  per  cent,   compared 

with  the  figure  for   1895.     i>ur  exports  to  German]     ire 

10T.  less  ili  in  £30, .i  drop  oi  over  £250,000  from  the 

bare  of   lu  yens  ago,    w  lu-ii  natural  indigo  still  held  its 
•wii.     .ml    was   sold    through    tins   country.     Instead    oi 
indigo   to    this    value,    we    now    buy    the    artilieial 
product    l.i  the  value  of  i'l  TS.oi  in. 

The  other  items  in  this  class  are  in  the  main  inoi 
pigments,   such   as   white   lead,   zinc   white,   ultramarine, 
M,      Here  we  have  in  all  a   slight   gain  of  some  £14,000 
exports   as   compared    with    10   years   ago;     this, 
.    drops    into    insignificance    beside    the    German 
:   ..ver  1'Jihi.ikhi. 
Tin-  picture  is   sufficiently    depressing.     As  previously 
stated,  it  does  not   represent   the  course  of  our  chemical 
trade  generally,  but,  whilst  this  is  so,  the  trade  between 
is    and    Germany    is    fairly    typical,    certainly    as 
■ogards  exports,  of  what  Germany  is  doing. 

German  chemical  trade-  Diagram  II.  indicates  the 
■ourse  of  German  trade  over  a  period  of  20  years,  and 
ihows  at  a  glance  the  dimensions  and  nature  of  the  traffic 
nraw  materials  and  finished  products.  The  total  German 
nip.Hts  of  chemicals  to-day  amount  to  £21,5ihi,oiio,  nl 
rtliich  sum  a  trifle  over  two-thirds  is  for  raw  material. 
rhe  exports  have  now  a  value  of  over  £27,000,000,  nearly 
JO  per  cent,  of  which  represents  manufactured  products. 
The  diagram  shows  that  the  import  trade  has  doubled 
n  the  period  considered,  and  that  the  exports  have  even 
QCreased  more  rapidly  still.  Whilst  the  increase  in  the 
value  of  imports  is.  however,  almost  entirely  for  raw 
material,  the  increase  in  exports  is.  in  the  main,  confined 
to  finished  products.  The  importance  of  the  various 
nib-groups,  and  the  nature  of  tho  changes  in  these,  is 
in  Table  2.  Of  the  imports  of  raw  material, 
more  than  half  the  value  falls  in  Class  A.  and,  of  this 
jroup,  nitre  is  responsible  for  two-thirds  of  the  total. 
The  other  more  important  items  are  pyrites  and  manganese 
1  the  figures  for  these  for  the  two  countries  are 
five.     They  are  as  follows  : — 


Pyrites. 


England. 


Germany. 


Tou.9. 


Tons. 


582.483  837,165  288,000* 

698,748  1.152.759  510.000 


291,000' 
1.056.350 


•  Included  alum  ore. 


1*95 
190". 


Manganese 

ore. 

Encland 

Germany. 

Ton'. 

* 

Tons. 

£ 

131.519 

_    -.700 

296.948 

490.612 

22.200 
258,000 

56.450 
552.350 

The  pyrites  figures  alone,  as  affording  an  index  of  the 
manufacture  of  sulphuric  acid,  are  sufficient  to  show  the 

progress  and  development  in  the  two  countries. 
Sulphuric  acid  plays  a  considerable  part  in  many  important 

s,  and  Hasenclever's  figures  for  the  output  and 
JSe  ot  the  acid  in  Germany  in  1904  will  be  of  interest. 
rhe  acid  made  is  given  as  1.300.000  tons  of  60°  acid, 
made  up  as  to  1,100,000  tons  from  pyrites,  and  -200,000 
:ons  from   blend   and   gas   residuals.     Its   destination    is 


■  •  MM) 

tons  for  ammonium  aulph  19  per 

.•cut. |  by  contact   proccs  .  f..i  and 

the     remaining     :;      100,000   ton  bum     sulphate, 

aluminium  sulphate,  ,\  .     The  ammonium  sulphate  G 
i  -ome  idea  ot  ti 
industries  in  Germany,  whilst  the  260,000  tons  bi 
.lvcs  and  explosives  illustrates  the  import  tion 

between   these  mical 

trade. 

in    import  1    that 

i Haai  it    ■  i bird   ol   i be  t"1  .1    i 

that,  m  this  partionlai   group,  at on 

iodine   are   responsible   for   slightly    m than   one-half, 

(Three-fifths   to   two-l  birds   of  the  b  tte 

is  supplied   bj    Engl  ind.) 

Coming    now    to    the    export    trade    in    manufactured 

products,  we  find  that,    it   the  i at  time,  the  value  of 

substances    falling   m  Classes   a  and    ': 
the  v  due  of  the  goods  falling  out  groups.     <  iroup 

A.  amounting  to  nearly  L'Tjioii.iiOll.  Is    for  approxi- 

Iv  :iu  per  cent,  of  the  total  export,  and,  of  tins  sum, 

the    various    potassium    opounds  nsible    for 

nearly    £2,500,000.      Class     1'.  ag    the    various 

coal  t  ir  dyes,  alizarin  and  indigo,  together  with  other 
pigments,  organic  ami  inorganic,  amounts  to   I"  per  cent. 

of   the   exports   in  finished  _ Is.  totalling  very  nearly 

tlii.ii'in.iiiiii,  ot  which  over  l.i ,000  is  for  aniline  dye 

and  over  £2,000,000  for  alizarin*  and  indigo.  This  group, 
and  the  associated  croup  E,  have  undergone  the  most 
marks  in  the  course  of  trade  during  the  20  years 

considered.  Whilst  the  other  groups  show  more  or  less 
moreases  in  both  exports  and  import-,  these  two 
groups  show  marked  rise  in  exports  accompanied  by  fall 
in  imports.  Prior  to  lv.lT,  the  imports  of  tar  oils  and 
tar  products  considerably  exceeded  the  exports,  whilst 
to-day  the  value  of  the  exports  is  nearly  treble  that  of 
the  imp 

These  figures  indicate  a  iimst  healthy  condition  of  the 
I  ionium  chemical  industry  ;  it  is  interesting  to  see  whether 
this  view  is  borne  out  by  other  available  information. 

In  the  first  place,  I  will  give  some  statistics  relating  to 
the  number  of  workpeople  employed  in  the  whole  chemical 
(and  ies,    together    with    the    average 

wages  paid,  and  the  number  of  processes  in  operation. 
These   figures  are  published   from  year  to  year   by  the 

Association  for  the  Protection  of  Chemical  Interests," 
in  connection  with  the  system  of  accident  insurance 
followed  in  Germany,  and  undertaken  by  the  above- 
mentioned  association.  1  would  again  refer  to  Mr. 
Tyrer's  address  for  further  details  regarding  the  aims  and 
work  of  this  Society. 


Year. 


1885 
1890 

1900 

1905 


X«.  of 

-  - 


4.1«2* 
5.11+'. 

s.vt: 

7.169 
8,278 


No.  of 
workpeople. 


Average  v 
Marks  per  annum. 


70.9  "l 

ii4.:.si 

!-      SS 


17601 

S21  25 

89400 

1012  00 

103000 


tl886  year. 

This  table  shows  remarkable  progress,  the  number  of 
men  employed  having  almost  trebled  in  the  last  20  years. 
It  further  teaches  that  the  condition  of  the  workpeople 
has  vastly  improved,  the  rate  of  wages  bavins:  risen 
25  per  cent.,  and  that  the  annual  wages  bill  now  amounts 
to  nearly  £10, 1,00  I  sterling. 

Other  information  indicates  that  there  is  considerable 
difficulty  in  finding  sufficient  labour  to  meet  the  require- 
ments of  the  industry  :  in  fact,  during  the  second  quarter 
of  the  present  year,  lack  of  workers  in  the  sulphuric  acid 
industry  is  recorded,  notwithstanding  advances  in  wages 
of  from  8 — 15  per  cent.  In  the  aniline  dye  industry,  it 
has  also  been  found  necessary  to  make  very  liberal  con- 
cessions to  the  workpeople  to  maintain  the  manufacture 
in  full  swing. 

The   part  played   by  the  various  sub-divisions  of  the 

•  England  and  British  India  take  nearly  one-half  of  the  alizarin 
exported  from  Germany. 
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industry  in  furnishing  employment  is  shown  in  Table  3, 
which  gives  the  details  for  the  years  1802  and 
1902  respectively.  With  the  exception  of  gunpowder  all 
the  divisions  show,  in  general,  a  very  marked  increase  in 
employment,  the  greatest  activity  being  found  in  the 
manufacture  of  aniline  dyes,  other  coal  tar  derivatives, 
essential  oils,  varnishes,  rubber,  and  mineral  waters. 
This  is  in  accord  with  the  import  and  export  statistics 
already  given. 

Further  confirmation  of  the  growth  of  the  industry  is 
to  be  found  in  the  increase  in  invested  capital,  and  in  the 
sum  paid  annually  as  dividend.  The  figures,  so  far  as 
they  relate  to  limited  liability  companies,  are  as  follows  : — 


Xo.   of 

Paid  up 

Average  rate 

Year. 

companies. 

capital. 

Dividend. 

per  cent. 

£ 

£ 

1S86 

82 

8.127.042 

582,995 

717 

1990 

82 

9.903,655 

1.269.460 

1250 

1895 

95 

12.396,045 

1,575.427 

12-7 

1900 

121 

17.424.650 

2.147.707 

123    • 

1904 

148 

22.350.850 

3.109,785 

138 

The  growth  ot  invested  capital  is  probably  not  so  great 
as  the  figures  would  indicate,  owing  to  part  of  the  increase 
arising  from  the  conversion  of  private  concerns  into 
limited  companies.  Nevertheless,  the  table  is  of  interest, 
and  shows  the  large  annual  profits  made.  These  profits 
vary  much  for  the  different  industries,  and  even  for 
different  works  manufacturing  similar  products,  and  it 
must  not  be  assumed  that  all  works  give  satisfactory 
returns.  As  a  matter  of  fact,  in  1904,  26  of  the  works 
represented  in  the  table  paid  no  dividend  at  all,  and  only 
52  paid  over  10  per  cent.  Whilst  the  heavy  chemical 
trade  and  the  manufacture  of  fine  and  pharmaceutical 
chemicals  yield  handsome  returns,  the  greatest  results 
have  been  achieved  in  the  aniline  dye  industry.  There 
are  31  aniline  colour  works  in  Germany,  but  the  bulk  of 
the  trade  is  in  the  hands  of  five  firms,  forming  two  large 
combinations.  The  combined  nominal  capital  of  these 
five  firms  is  nearly  £5,000,000,  and  the  net  annual  profits 
£2.000,000,  60  per  cent,  of  which  is  paid  in  dividends, 
the  remainder  going  to  depreciation  and  reserve.  The 
average  dividend  of  the  aniline  dyeworks  has  exceeded 
20  per  cent,  for  years  past,  and  the  dividend  paid  by 
individual  firms  has  in  some  cases  exceeded  30  per  cent. 
The  firm  of  Bayer  alone  employs  5200  workpeople,  whilst 
the  Badische  Anilin  und  Soda  Fabrik  employs  7251. 
The  average  working  day  is  nine  hours  in  the  case  of 
the  first-mentioned  firm,  and  10  hours  in  that  of  the 
second,  which  latter,  in  1905,  paid  an  average  wage  of 
4-01  marks  per  day,  as  against  3-38  marks  in  1895.  The 
Badische  firm  began  business  in  1865,  and  started  with 
only  40  men.     The  progress  has  indeed  been  great. 

England's  chemical  trade. — And  now,  gentlemen, 
what  can  we  show  ?  We  have  successful  firms  in  this 
country,  some  remarkably  so,  and  able  to  present  a  rate 
of  growth  comparable  with  that  of  the  more  successful 
in  Germany  and  other  countries.  Still  our  progress  as 
a  whole  falls  far  short  of  that  of  Germany,  and  is  not 
what  it  ought  to  be.  I  must  further  add  that  we  are 
working  to  a  large  extent  in  the  dark.  Where  can  we 
find  details  similar  to  those  given  above  as  to  employment, 
number  of  processes  in  operation,  and  the  relative  impor- 
tance of  the  various  branches  of  our  industry  ?  At  present 
it  cannot  be  done,  but  I  am  glad  to  say  that  there  are 
hopes  of  improvement  in  this  respect  shortly.  I  refer 
to  the  Industrial  Census  which  the  President  of  the 
Board  of  Trade  proposes  for  1908.  The  announcement 
that  such  a  census  was  to  be  taken  has  aroused  opposition 
in  certain  quarters.  Personally  I  feel  that  the  infor- 
mation such  a  census  affords  should,  if  properly  used,  be 
ot  great  help  to  all  manufacturers  in  this  country.  Very 
full  information  of  this  kind  has  been  available  in  Germany 
and  the  United  States  for  some  years  past,  and  in  these 
countries,  at  all  events,  the  publication  has  not  hindered 
progress.  Whilst  welcoming  the  proposed  census,  I  might 
at  the  same  time  express  a  hope  that  the  information 
will  be  collected  and  tabulated  in  such  fashion  as  to  render 
comparison  with  the  figures  of  other  nations  easy  ;  the 
inquiry,   at  present   being  conducted   by  representatives 


of  our  Board  of  Trade  in  Germany,  would  rather  indicate 
that  such  will  be  the  case.  Our  present  census  figures 
certainly  leave  much  to  be  desired,  in  so  far  as  they  relate 
to  chemical  industry. 

Coming  to  such  figures  as  we  have,  that  is,  to  the  trade 
returns,  I  have  already  pointed  out  how  far  they  an 
wanting  in  exactness.  Improvement  is,  however,  taking 
place,  and  I  am  glad  to  see  that,  in  the  last  issue  (fifty- 
third)  of  the  "  Statistical  Abstract  ot  the  United  Kingdom," 
an  attempt  has  been  made  to  classify  our  imports  and 
exports  into  raw  material  and  manufactured  products, 
and  to  group  the  individual  items  under  definite  headings. 
whereas,  in  previous  issues,  the  articles  were  merely  listed 
in  alphabetical  order.  According  to  the  classification  at 
present  adopted  by  the  Board  of  Trade,  the  total  values 
of  English  imports  and  exports  of  chemicals,  drugs,  dyes, 
and  colours  (including  tanning  materials),  for  the  years- 
1895  and  1905,  were  as  follows: — 

1895.  1905. 

Imports     £8,714,360  £9,624,638 

Exports — 

English  and  Irish  prod.  11,463,304  14,536,85T 

Foreign  and  Colonial       2,309,209  1,473,578 

£13,772,513  £16,010,435. 

Examination  of  the  lists,  however,  shows  that  many 
articles  which,  I  think  most  people  will  agree,  ought  to  be 
classed  amongst  chemicals,  appear  under  other  headings. 
Thus  salt,  which  is  prepared  in  an  industry  long  regarded 
as  chemical,  and  which  finds  a  considerable  outlet  in 
alkali  manufacture,  is  classed  amongst  "  other  food  and 
drink."  Aerated  waters  (artificial)  also  fall  in  the  same 
group.  These  are  grouped  with  chemical  substances  in 
Germany,  and  certainly  chemicals  play  an  important  part 
in  the  manufacture  of  artificial  mineral  waters.  Isinglass 
and  yeast  are  further  to  be  found  under  the  same  sub- 
heading, whilst  essential  oils  are  grouped  with  the  various 
saponifiable  oils  under  "  oil  seeds,  nuts,  oils,  fats,  and 
gums." 

Classification  is  always  a  matter  of  difficulty,  and  no 
system — without  useless  elaboration — will  be  found 
perfect.  Much  depends  on  the  point  of  view  as  to 
whether  the  origin  or  the  presumed  destination  or  use  of , 
a  product  is  to  determine  its  place  in  the  system.  In  the 
English  classification,  undue  importance  appears  to  be 
given  to  the  destination  of  the  individual  articles — this  is, 
however,  a  matter  for  argument.  Of  more  importance  is 
the  grouping  into  raw  material  and  manufactured  products, 
and,  considering  the  weight  attached  to  this  point  in 
recent  controversies,  one  would  have  expected  at  least  an 
approximately  correct  classification  here.  Instead  of  this, 
we  find  essential  oils  and  turpentine  under  "  Raw  materials 
and  articles  mainly  unmanufactured,"  whilst  boracitc.  Peru 
bark,  the  various  tanning  barks,  myrobalans,  and  galls 
appear  as  "  Articles  wholly  or  mainly  manufactured." 
These  last-mentioned  articles  are  entirely  natural  in  their 
occurrence  and  origin,  and  have  not  undergone  any 
manufacturing  operation;  the  sole  labour  expended  has 
been  that  of  collecting.  They  represent  a  considerable 
percentage  of  our  imports  and  also  of  our  exports  of 
foreign  and  Colonial  pioduce,  and,  for  this  reason,  correct 
classification  is  a  matter  of  some  importance.  You  will 
thus  see  that  our  figures  are  not  directly  comparable  with 
those  of  Germany.  Much  addition  is  necessary,  and  also 
ceitain  elimination,  soap  and  artificial  manures  not 
appearing  with  the  other  chemicals  in  the  German  list 
already  given. 

I  have  made  an  attempt  to  compare  our  t.'ade  with  that 
of  Germany,  adopting  the  German  classification  as  a  basis 
and  taking  the  same  years,  1895  and  1 905.  as  before.  The 
result  is  embodied  in  Table  4,  but  I  do  not  wish  too 
great  importance  to  be  attached  to  this  table,  because  of 
the  impossibility  of  separating:  raw  products  from  manu- 
factured materials  in  the  cases  where  "  unenumerated, 
generally  of  large  value,  appears  in  our  list.  I  have 
ranked  such  "unenumerated  goods"  as  manufactured 
products,  both  when  appearing  as  ohemieals  and  as  drugs, 
though  in  the  latter  case  I  feel  certain  that  much  is  in  the 
nature  of  raw  material. 


Hot  15.  l»ot>] 


OONIWn      I  tn:\iKAi.  TRAD]     01     I  SGLAND   i    GERMANY. 


1010 


very  differ  ■   \<i>  \  iousl} 

\  •ii  from  our  own   rn  urn 

ic  imports,      hi  fact,  they  disclose  a  large  importati I 

w  material  for  the  chemical  industry,  which  importation 
not  apparent  in  the  ollicial  returns.     Our  export 

renter  ;   the}  are,  in  the  main,  com| -I  of  manu- 

otored  products.      Viewed  broadly,  the  figures  sho«   an 
crease  of  £2,660,000  in  imports,  of  which  £1,950,000  i 
r  finished  products,  and  a  gain  of  £2.35  1,000  in  ex] 
which    £1,850,000   is    f..r    manufactured    goods.     The 

..Hue  of  trade  has  increased,  but  the  gain  in  ei 
full}'  balanced   b}   the  increase  in  imports.      I  Ii 
>t  indicate   much   progress,   and,   when  compared   with 
■riii.m   figures,  our  results  are  very  disappointing. 
Comparison    of  our   progress   tntli    that   of  Germany. — 
iv  the  results  are  disappointing,  I  mean  so  in  an 
-solute  sense.     Whether   we   view    the  changes  as   per- 
ntage  gain  or  loss,  which  may  be  misleading,  or  whether 
ider    the    absolute    differences    in    value,    which 
hard    cash,    and    cannot    lead    us    astray,    the 
nelusions  are  the  same. 

The  final  figures  for,  and  the  differences  in,  the  volume 
trade  for  the  years  1895  and  L905  are  shown  in 
hie  5.  Considering  these  figures,  we  find  that  the 
tnparativcly  slight  difference  existing  between  the  trade 
the  two  countries  in  1895  has  been  magnified  to  an 
ormous  extent  during  the  last  ten  years.  Whilst  our 
port  of  raw  material  has  only  increased  bv  about 
00,000,  that  of  Germany  has  risen  by  over  £6,"00ti,t'KKt. 
this  latter  sum,  £2,000,000  represents  the  increase  in 
ill  nitre,  only  a  small  portion  of  which  finds  its  way 
the  works,  the  bulk  being  employed  as  a  manure, 
icre  an-,  however,  increases  of,  in  round  figures,  £750,000 
•  pyrites,  £500,000  for  manganese  ore.  £400,000  for 
ide  drugs,  and  £1,300,000  for  gums  and  rosin,  all  of 
iich  have  a  direct  bearing  on  manufacture.  In  manu- 
tured  material,  we  show  an  increased  import  of  nearly 
000,000,  against  the  £1,500,000  of  Germany.  Con- 
ning <  iroups  A  and  B  alone,  our  imports  have  increased 
s  than  those  of  Germany,  dyes  being  responsible  for  the 
iter  position  taken  by  Germany  in  the  sum  total  of 
inufaetured  goods. 

Turning   now    to   exports.    Germany   shows   a   gain   in 

port  of  raw  material  of  nearly  i'l  ..">  m.iHiii.  against   our 

in  of  £500,000.     Twenty-five  per  cent,  of  the  German 

port    in    this   division    is    for    the    naturally    occurring 

salts  (Abraum  silz),  but.  after  making  allowance 

this,  there  are  still  considerable  differences  in  favour 

Germany,    which  closer  investigation   shows   is   partly 

S  to  the  trade  in  gums  and  rosin,  where  an  increased 

port  of  over  £400.000  has  resulted.     Tanning  materials 

tribute,   Germany   here   showing  a  gain  of  over 

0,01X1,  where  we  have  suffered  loss. 

In    manufactured    articles,    our    gain    is    £1.861,931  ; 

rinany's  gain  is  £8,697,350.     Here  is  the  big  difference, 

I.  unfortunately  for  us.  it  is  in  this  division  that   the 

lustrv  of  the  country  is  most  affected,  and  the  1 

«ur  liecomes  felt.     Our  lack  of  progress  is  not  exhibited 

ill  the  groups  of  this  division,  for.  just  as  in  the  imports. 

here.  Groups  A  and  B  are  satisfactory.     For  these  two 

nips  we  can  show  an  increased  export  of  £2,468,301, 

linst  the  German  gain  of  £2,727,100  ;   further,  our  total 

de  here  is  on   a    higher  level   than   that    of  Germany. 

shows  increases  of  £1.000,000  in  each  of  the  two 

and  D.  that  is.  in  the   "  varnish  "  and  in  the 

'oeives       groups.     The    great   change,    however,    is 

last   group,  comprising  dye-   and  pigments.     Here. 

we  have  suffered  large  loss,  nearly  £1,000,000,  due 

"the  main  to  changes  in  the  indigo  market.     Germany. 

the  other  hand,  shows  a  gain,   nearly     £4,000,000,  for 

line  dyes,   alizarin,   and  indigo  alone.     German} 

sfactory  gain,   over  £500,000,  in  pigments. 

re,  too,  we  can  show  progress  if  exports  alone  be  con- 

'[ered,  but  if,  instead  of  taking  total  exports,  we  take  the 

>rts,  our  gain  almost  disappears.     In  paints  and 

-  our  increased  export  is  counterbalanced  by  the 

|reased  import.     The  difference  in  favour  of  Germany 

-  greater  still  when  varnishes  are  also  taken  into 

mint.     In   our   list,    these   are   included   with   paints  : 

Germany,  they  fall  in  Group  C. 

fne  conclusion  I  have  arrived  at  after  careful  study  of 


the 


1  Mrs]  ohemioali   and 

up     \  ami  B),  our  position 

volume  ..f  trade,  we  are  holding  our 
..wn.     I  am  noi  bo  satisfied,  however,  that  we    ■ 

with  the  times-    the  trade  m   pare  and    in  finer 
chemicals,  organic  and  inoi  .1--.  the  in-muf a- 

nth. -tie  alkaloids  and  therapeutic  oompounds,  ind  od 
artificial  perfumes,  is  not,  I  bar,  represented  in  this 
oountry  ai  it  ought  t"  I"-,  and  ...  its  importan 
the  tr.ide  between  the  two  countries,  as  shown  in  Table  1, 
lends  strong  support  to  this  view.  En  Group  C,  D,  udE, 
we  appear  to  make  bu1   little  progress,    -.- 

'"-  Bteadih  ;     rcg  inline    I  Iroup    K.   it    sh - 

ad  that  the  development  of  the  oolong  industr}  b  i-road 
has  considerably  reduced  .mr  outlet  for  tar  products, 
and  has,  by  greatly  increasing  the  foreign  output  of  coal  tax 
oils,  anthracene,  ,\...  produced  ,,1,-t  ,.|,  s  which  we  an 
hard]]  expect  to  overcome,  !i  it  in  Group  F  that  our 
golden  opportunity  has  been  lost.  and.  to  narrow  the  issue 
still  further,  almost  entirely  in  the  industry  of  the  coal  tar 
ilycs.  There  is  no  article,  nor  even  group  of  articles, 
appearing  in  the  German  list  which  approaches  in  com- 
mercial importance,  as  fudged  by  money  value,  the  coal 
tar  dyes.  The  money  value  of  the  exported  artificial 
dyeetuffs  even  exceeds  that  of  all  the  article-  m  Group  A, 
which  covers  not  merely  tl  trade  in  heavy  and 

finer  inorganic  chemicals,  but  also  includes  the  various 
organic  acids  and  the  important  group  of  potassium 
compounds.  In  considering  this  point,  we  have  to 
iiber  that  the  benefit  is  not  confined  to  the  dye 
industry  alone  ;  we  must  also  take  into  account  the 
ri  ated  demand  for  sulphuric  and  nitric  acids,  chlorine, 
ui  I  the  caustic  alkalies.  As  a  matter  of  fact,  the  require- 
ment* of  the  dye  industry  have  led  further  than  this, 
inasmuch  as  they  have  necessitated  advances  in  the  heavy 
chemical  trade,  and  have  led,  amongst  other  improvements, 
to  the  present  perfection  attained  in  the  manufacture  of 
sulphuric  acid  by  the  contact  process,  and  are  responsible 
for  the  enormous  scale  on  which  this  is  now  worked. 
i  in.-  might  almost  say  that  the  dye  industry  is  the  kev  to 
i  c  nnany's  strong  position  in  the  chemical  world.  The 
coal  tar  products  have  to-day  almost  entirely  replaced 
the  natural  dyestuffs,  and  have  found  their  way  to  every 
part  of  the  civilised  world.  With  the  dyes  go  also  many 
of  the  chemicals  used  by  dyers,  for  the  dye  manufacturers 
are  not  content  with  the  preparation  of  the  dyestuff — 
they  investigate  thoroughly  the  methods  of  application, 
send  trained  chemists  abroad  to  teach  these,  and,  where 
necessary  and  possible,  introduce  new-  or  improved 
materials  for  use  in  the  various  operations  of  the  dye- 
works. 

Germany  has  striven  for  success;  she  has  worked  for 
many  years  with  a  definite  object  in  view,  and  well  merits 
the  rewards  which  have  accrued.  To-day  she  has  nearly 
all  the  plums,  and  her  appetite  appears  to  be  increasing. 
It  is  for  us  to  see  that  we  not  only  maintain  our  place, 
but  even  improve  our  position,  relatively  as  well  as 
ibsolutery.  We  must  take  means  to  secure  a  full  share 
of  future  trade,  and  if  possible  in  all  the  branches  of  our 
industry.     The  question  is.  How  is  this  to  be  done  ? 

For  many  years  past,  the  reasons  for  (Jerman  progress 
have  been  discussed,  and  the  superior  technical  education 
of  the  masses,  the  different  course  of  training  at  the 
universities,  and  the  greater  time  and  money  devoted  to 
research  in  the  manufacturing  industries,  have  each  and 
all  been  advanced  in  explanation.  These  have  certainly 
had  much  to  do  in  the  matter,  but  the  much  lower  rate  of 
-  prevailing  until  recently,  the  more  favourable 
canal  and  railway  rates,  the  working  of  the  patent  laws, 
and  last,  hut  not  least,  the  closer  touch  between  the  Govern- 
ment and  the  manufacturers,  have  playe  I.  and  continue  to 
play,  no  small  part.  Our  Society  has  done,  and  is  doing, 
important  work  in  connection  with  such  points  as  these, 
and  the  position  it  has  taken  in  advocating  reform  of  our 
patent  laws,  in  collecting  evidence  on  canal  rates  and  on 
anal  system  generally,  and  in  the  agitation  for  duty- 
free alcohol  for  industrial  purposes,  merit-  our  thanks  and 
our  full  co-operation. 

Such  work  as  this  should  lead  to  improvement.  In  my 
opinion,  all  these  points  have  their  bearing  on  our  present 
position.     Our  hindrances  have  been  not  one  but  many, 
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and  all  must  be  removed  before  a  full  and  satisfactory 
advance  can  be  made.  In  addition,  steps  must  be  taken 
to  avoid  mistakes  in  the  future.  We  must  not  be  content 
to  wait,  as  we  have  too  often  done  in  the  past,  until  our 
grievances  have  become  acute,  and  then  expect  to  effect 
a  cure  bv  forming  a  deputation  to  the  Government  of  the 
day.  No,  we  must  act  before  matters  have  reached  this 
stage  ;  in  other  words,  we  require  a  close  and  continuous 
touch  and  co-operation  between  the  Government  and  the 
representatives  of  the  country's  industries.  With  such 
co-operation,  difficulties  would  be  officially  recognised  as 
they  arose,  and  preparations  made  to  prevent  them  assum- 
ing giant  and  almost  insurmountable  proportions.  There 
are  already  signs  of  improvement  in  this  direction,  for  we 
now  have  an  advisory  committee  of  business  men  to  the 
Board  of  Trade,  and,  in  the  near  future,  we  are  to  have  a 
Minister  of  Commerce.  Our  disabilities  must,  however, 
be  made  known,  and  united  effort  on  our  part  ought  to 
accomplish  much.  Our  Society  is,  as  regards  chemical 
industry,  a  thoroughly  representative  body,  and  holds 
to-day  a  strong  and  influential  position.  It  has  shown 
initiative  and  skill  in  dealing  with  matters  of  public 
importance,  and,  to  judge  from  Dr.  Divers'  presidential 
address  of  last  July,  it  is  prepared  to  continue  its  activities 
in  such  direction.  Dr.  Divers  expressed  the  hope  that 
"  the  Society  may  soon  have  a  Royal  Charter  to  work 
under,  and  so  secure  for  its  recommendation  even  greater 
consideration  in  legislation  and  other  public  matters  than 
they  have  already  received."  (Presidential  address, 
1906.)  The  fulfilment  of  this  hope  rests  largely  with  our 
members,  and  I  would  urge  them  to  carefully  consider  the 
facts  disclosed  in  this  paper  and  to  discuss  what  can  be 
done  to  remedy  the  present  state  of  affairs. 

We  certainly  ought  to  have  the  same  full  information 
as  to  our  industrial  progress  and  position  as  is  available 
in  Germany  and  in  the  United  States,  for  only  with  such 
information  can  we  know  where  we  are  strong,  and  where 
weak,  and  discover  the  road  in  which  improvement  lies. 

I  had  originally  intended  to  say  something  about  certain 
of  the  later  discoveries  and  inventions  in  manufacturing 
chemistry,  to  refer  to  the  number  of  uses,  many  of  them 
important,  now  being  found  for  elements  and  compounds 
which  were  until  recently  regarded  as  rare,  and,  to  the 
manufacturer,  comparatively  valueless.  I  had  also 
wished  to  discuss  the  industrial  development  now  taking 
place  in  countries  which,  up  to  a  year  or  so  ago,  were 
dependent  on  ourselves  and  others  for  the  bulk  of  their 
supply  of  chemical  products.  All  these  points  demand 
attention  in  considering  the  prospects  of  our  present 
industries,  and  in  helping  us  to  shape  our  future  course. 
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The  address  has,  however,  already  reached  a  sufficien 
length,  and  to  now  go  into  further  detail  would  only  lem 
to  weariness.  If  what  I  have  written  should  lead  to  : 
better  understanding  of  the  present  position  of  ou 
country's  trade  in  chemical  products,  and  further  empha 
sise  our  large  and  inexcusable  dependence  on  German; 
for  what  are  looked  upon  as  necessities  in  to-day's  pro 
gressive  age,  this  address  will  not  have  been  in  vain. 
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Table  1. 

Trade  in  Chemicals  between  England 

and  Germany. 

England  exported 
to  Germany. 

England  imported 
from  Germany. 

1895. 

1905. 

1895. 

1905. 

Raw  materials. 

£ 

£ 

£ 
21.700 

£        \ 

44,200 

Peruvian  bark   . . . 

21,600 
14.700 
12,600 

8,100 
15.100 
32.000 

600 

20.750 
8.500 

1.100 

13.700 
3,100 

48.900 

55,200 

29.850 

17.900 

C.   Gum  arable    

53.500 

16,100 

— 

— 

Bone  charcoal    .  . . 

7.200 

6,600 

— 

2,000 

7,200 

6.600 

— 

2.000 

— 

500 

— 

— 

13.000 
7.900 

4.200 
10,800 

6.000 

= 

4,700 

Quebracho  extract 
Other     tanning 

20.900 

21.000 

— 

4.700 
63,800 

U  Total  raw  material 

130,500 

99,400 

51.550 

Nov    15,  1906.) 


CONBO}      CHEMICAL    fKADE   <»K    ENGLAND   &    UKKMANi 


ion 


Table  1— (conti 


M.i  exported 
many. 


1895 


LOOS. 


England  lm| 
tram  G.  rn 


1895.  1905. 


Manufactured  product*. 

■  ISflllm  carl 
ChlO 

hydrate 

nitr.it.- 
suh 


160 


11.500 


58.000 


ISO 

265.900 

350.200 

3 

Blcacluns     powder 

ami 

7,600 
20.200 

2.600 
8.300 

8,800 

54.000 

27,800 

10.900 

— 

57,800 

Bromine,      Iodine, 

and 

64.200 

104,600 

26.300 

31.100 

\  in  monlum  carbon- 

ate, chloride  and 

186,000 

807,000 

— 

9,300 

Barium  and 

lium  salts 

7.000 

2.500 

15.400 

22,900 

Sod.  and  pot   .van- 

ides   and     ferro- 

cyanides 

250 

— 

8.300 

22.600 

Sod.  and  pot.  chro- 

14.600 

81,700 

3.600 

S.400 

(2,800 

13.000 

— 

900 

250 

19.100 

33,100 

Antiraonr.     lead. 

and 

silver  salts    .... 

700 

6.000 

24.200 

56.600 

Phosphorus  

33.800 

22,500 

— 

:  ■!•'     .  . 

4.700 

290 

— 



Benzoic    citric 

oxalic,     salicvlic. 

tannic    and    tar- 

taric acids    

1.500 

5.000 

123,300 

140.000 

Milksmzar 

— 

— 

— 

9.700 

*ium  carbon- 

ate and  chloride 

— 

400 

18,000 

17,500 

Copper    and     line 

vitriol 

5.000 

17,600 

1.600 

800 

489.250 

612.500 

505.700 

760,000 

B.  Ether,      collodion. 

chloroform 

180 

265 

— 

660 

•- 

— 

— 

— 

7,200 

Essential  oils     

38.400 

16.100 

8.900 

18,1 

Potato  fusei  oil  ... 

— 

— 

— 

1,200 

7,000 

4,500 

10.150 

Other  alkaloids  . . . 

72,300 

113,800 

47.700 

117.  smi        134.665  66.750        127,040 


A.  Vnenumerated   . . 

B.  Unenumerated   . . 


[96.000       {»£,«£     |.  363.000      ;j£000 


96.000          67.800 

363.000 

345.000 

C.                                              81.000         70.000 

75,000  i      98.000 

D.                                                 _               1.600 

19,200 

E.                                                397.000        175.000 

18.000       156.000 

Aniline  dyes     .... 

350            4.300 

28.800         20.400 

257.000           5.000 

171.000 
656.000 

- 

173.000 

1,000.000 

178.500 

2S5.650          29.700 

829.000 

1.351.500 

Oxide  of  iron  paint 
Lead       and      zinc 

Gold  preparations. 
Bronze  and  chrome 

Other  colours  (cop- 
per, barium.  Prus- 
sian blue,  colours, 
lakes.  Ac 

5,900            7,600 
4.000  |       24.000 

—  2, 1 

—  600 
400          2,200 
160           3,800 

19.000            2.700 

4-2.700 
24.000 

403.500 
55,000 

40.000 
44.200 

18.000 

24.000 

315.100          72.600 

1.217.700 

1.941.500 

Total  raw  material . . 
..    manufactures 


130.500  99.400 

1.496.230    1.134.165 


51.550  68.800 

2.265.350    8,47 


Tin, 
Import*  ant 


Total  all  kinds  . 


1.6-26.730    1.238.565    2.316.900    3.540.140 


Import*. 


Raw  material*. 

\     \:  .i  .  . 

Nitrate  of  soda 



Bulphur  

Stassfurt  salts    . 
other  materials 


56,4 

291,150     l,l 

-19.950 

160.050 


27...: 

97,000 


1.218,060    7.723.1C 


B.  Camphor    

Peruvian  bark  . . 

Sponger. 

I  ii'-ionii.-rat.-d    .  . 


87.850 
266,160 


325,600 
168,660 

121. 4'io 
I 


66.350 

12.o:,n 

210, 


791.200  1.240.700   382.450 


'  - 


Gum  arabie    

Gum  lac  and  shellac 
Turpentine,     rosin 

and  balsam  .... 
Other  rosins,  unenu- 

merut.-.i   

Other  materials. . . 


137.; 

220,500 


106,000 

779,800 


355.000       837.850 


525,550 
155.150 


300, 


63.750 


76,060 


14,   00 

101.300 


1.394.100 

2.709.800 

378.650 

811.650 

Other  materials. . 

70.800 
43.200 

111.400 
38.750 

107.800 
25.000 

41.000 

1   - 

114.000 

160,160 

132.800 

65,850 

K.   Logwood    

Graphite,  unformed 

Heavy      spar      and 

witherite    

Coloured  earths   . . 
Other  materials   . . 


18,950 
44.400 
32.600 


571,  100 


K.   Tannine  extr ■ 

Quebracho  extract 

,.       wood  (largel 

(small) 

Other    woods    and 

barks    

Galls 

Other  materials. . . 


187.100 


210,000 


520,600 
114,000 

304.200 


7-2.; 

223,350 

19,450 
54.450 
49.450 


74,000 

19.600 

71.200 

77  1 

30.750 


604,100 


102. 

106,(00 


107,100 


100,050 

207.200 


13,850 

16  1,400 

110.01  in 
15,150* 


419,300       272,550 


257.250 

36,450 

570,450 
110,550 
400.000 


52.450 
2.450 


10,150 

21.100 


29,300 

74.650 

26,000 

17.750 


Manufactured  product!  : 

A.  Ammonium     carb. 

and  chloride  . . . 

..  sulphate    

Potassium  carbonate 
chloride 
hydrate 
nitrate   . 
.,         sulphate 
Soda  compounds . . 
Bleaching  powder  . 
Chlorates  Kand  Na) 

Iodine    

Iodine    preps,    and 

pot.  iodide    

Acetate  of  lime. . . 

Alum    

Other  materials... 


1.354.800    2.284.900       134.350       461.100 


50,100 
321,250 

9.550 

7,000 

19,600 

14.900 
8,600 

S3, 

150,000  , 

26.500 

1.400 
330.360 


-  1,600 
600,060 

350 
800 

i4.:,:.o 

1.550 

54.400 

641.050 


58  150 
14.700 

221.800 

252. 1 1 10 

156.150 

376.700 

- 

29.950 

31.350 


-  .  160 

209.350 
1,106, 1 

-  ■.  

261.000 
-    I 

467.950 
138.000 

47.100 


45.000  173.050  263.950 

■n  — 

1.000  87.200  152.150 

630.350  1.124.000  1.812.550* 


1.010.650    2,370.800    3.134.550    5.749.000 


B.  Essential  oils    .... 

819.250 

339.100 

188,000 

338.100 

Essences  (alcoholic 

and  ethereal) 

7.200 

51.200 

26,300 

38,700 

Quinine   salts    and 

11.450 

9.300 

224.650 

Other  alkaloids  .  . . 

_ 

- 

Antipvrin.  a 

— 

— 

55,500 

Mineral  waters  .  . . 

92,600 

142.300 

-      - 

359.050 

Tooth  powd 

and  alcoholic  per- 

fumes    

32.400 

20.750 

- 

265.350 

.  oh-T  perfumes  .  . 

63.100 

52.900 

Other  materials. . . 

79.050 

195.000 

409.950 

794.100 

996.050 

1.733.050 

2.187,900 

101S 
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Table  2 — (continued). 


Imports. 

Exports. 

1895.      |     1905. 

1895. 

1905. 

A.  and  B-  Articles  on- 

enumerated  A  . . 

Ditto,  ditto     B     .. 

Ditto  incompletely 

378,100 
272,600          97,350 

1  308,900 
29,350 

996.500 
437,050 

62,500 

272,000   1     475,450 

1,830,258 

1,496,050 

C.  Turpentine  oil,  rosin 
oils,  and  camphor 

368,150 

97.000 
39,350 
5,800 
73,900 
12.200 

1,163,700 

103,650 

160,650 

16.500 

98.000 

10.400 

34,450 

73.300 

26.050 

62.700 

171.450 

119.300 

67,200 

Lacquers,   lac  var- 
nishes and  shellac 

140,600 
73,800 
90.200 

Glue  and  size 
Other  materials. . . 

170.950  ' 
192,050 

596,400 

1.552,900 

487.250 

734,800 

Fuses   and   percus- 
Other  materials. . . 

1  15,750 
19,200 

70,050 
15,150 

(318,350 
1  154,650 

1623.050 
114,350 

351,350 
266,400 

1,437,650 
165,600 

34.950 

85,200 

1,210,400 

2.221,000 

E.  Aniline  oil  and  salts 
Other  materials. . . 

23.200 
987.100 

73,050 
496.450 

338,900 
236,850 

119.440 
49.820 

1,010,300 

569.500 

575,750 

169.260 

3,500 

183.600 

1.076.700 

6,450 

45.050 
512,550 

5,400 

239,700 
60,100 
44,800 

3,850 

165,500 
445,300 

580,300 

3,157,800 
411.250 
206.750 

225,300 
1,533.500 

776,600 

Coal    tar    dyes 

Indigo    

White  lead    

Bronze  and  chrome 

Zinc     white,     zinc 

Other  materials.  . . 

5,082,700 

1,286,050 
263,650 

271,450 

503,250 
1,576.450 

1,827,850 

964,650 

6.114.900    9,710,150 

Total       manufactured 

articles 

,,   raw  materials     . . . 

5,546,850 
8,443,850 

7.014.550 
14.527,950 

15.094,150  23,791.500 
l,863,200j  3,325,550 

13,990,700 

21,542,500 

16,957,350 

127,117,050 

•  Of  which  benzoic,  citric,  oxalic,  salicylic,  tannic,  and  tartaric  acids 
and  salts  =  £443,000. 

Table  3. 

Workmen  in  German  Chemical  Industry 


1892. 

1902. 

"  Chem.  Ind.," 
1893.  p.   274. 

"  Chem.  Ind.." 
1903,   p.   337. 

Other  chemical  preparations  . . 

14.583 
15.574 
7.144 
10,904 
981 
2.2SC, 
8,277 
5,216 
7.136 
6,107 
1.772 
2.211 
1.635 
4.579 
8.569 
3.622 

23.384 
22.951 
10,262 
20,772 
3.396 
2,161 

Other  coal  tar  derivatives  .... 

Tallow  melting  and  soap    .... 
Stearin  and  wax  candles     .... 

5,979 
-  682 
8,278 
1.993 
3,207 
3.117 
9,859 
19.303 
8,097 

Varnishes  and  cements  (putty) 
Mineral  waters 

In  other  10  groups 

05,598 

6.505 

157,089 
8,800 

102,101 

165,889 

Table  4. 
Imports   and      Exports    of    Chemical  Materials. 
Kingdom.  * 


United 


Imports. 

Exports. 

1895.           1905. 

1895. 

1905. 

Haw  materials : — 
A.  Manganese  ore  ... 
Nitrate  of  soda   . . 

£ 

296,948 
998,897 
987,165 

£ 

490,612 

1,104.587 

1,152,759 

£ 
546.219 

£ 

Salt 

99,367 

99,973 

431.311 

2,383,377    2,847,931 

546.219 

431,311 

B.  Peru  bark  

Sponges 

58,804          74,724 
193,569   1    281,213 
158,837   1    220.230 

(40,553) 
(94,671) 
(66,572) 

(23,992) 

(128,508) 

(65,479) 

411,210       576,167 

(201.796) 

(217,979) 

C.   Gums 

1,319.618    1,782.932 

72,976   i     188,565 

346.798   1    687,842 

(777.882) 
(7,148) 

1,260,416 

(14,206) 

1,739,392    2,659,339 

(785,030) 

1,274,622) 

D.  Isinglass 

87,972       112,424 
491.351        365,860 

— 

|    579.323        478,284 

— 

— 

Mica.  French  chalk, 
<Sc 

527,081        119,140 

48,271       118,589 
177.420       236,420 

(23,341) 

(29,759) 
(24.930) 

(42,856) 
(57,145) 

(22,724) 

752,772       474,949 

(78.030) 

(122,725) 

F.  Tanning  extracts  . 

Cutch  and  gambier 
Sumach  and  valonia 

TJnenumerated   . . . 
Galls 

441.127        652.174 
146,491        243.580 
556,120   '    220.715 
553,164   j    366,895 
190,889  ]    159,474 
277,323        297,899 
59,815   ,       24,665 

(200.430) 

(202,596) 
(47,280) 

(64,617) 

(313.445) 
(13,197) 

2,224,929 

1,965,402 

(450,306) 

(391.259) 

Manufactured  products : 
A.  Chemical  manufac- 
tures   and    pro- 
ducts, unenumera- 
ted   

Potassium  nitrate 
Alkali     and     soda 

Bleaching  powder 
Ammonium       sul- 

1,276,670 
213,653 
114,586 

2,023,092 
173,684 
176.898 

2,210,036 
(261,571) 

1,557,533 
500,717 

1,187,988 

2.954.940 
(379,263) 

1,436,158 
192,019 

2.381.568 

Copper  sulphate  . . 

593.803    1.125.392 

1,604,909 

2,796,000 

6.050,077 
(261.571) 

8.090.077 
(379,263) 

B.  Drugs  uncnumerated 
Essential  oils    .... 

Perfumed  spirits    . 

1.012.466 
276.673 
130.386 
119.367 

1,170.599 
300,500 

71.076 
102.614 

(443.805) 

(52.833) 

97,008 

121,420 

1.048.310 

(401.013) 

(62.556) 

169.118 

91,608 

1. 464.598 

1,538.892 

1,644,789    1,266,788 
1    (496,638) 

1.725.324 
(463.569) 

C.   Turpentine    

520,065 

1,104.300 

— 

— 

362,900 

581.698 

87.3191         66.406 

(103.836)1    (116.888) 

181.507        164.620 

362,900 

581,608 

268.826        231.026 
(103,836)     (116.888) 

E.  Products  from  coal 
Pitch    

43,106 

S5.S6:, 
25.809 

65,388 
90.873 
54.262 

1,573.731 
748 

1,318.491 

Tar  

Methyl  alcohol  . . . 

16.257 

154.780       210.523 

1.574.479  1 1,364,748 

•  The   figures  in  parenthesis 
produce  ;  all  others  are  for  British 


are   for   Foreign  and    Colonial 
and  Irish  produce. 
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Table  4 — (contu 


V.  Aniline  dyes 

either  cool  tar  dyes 



Paints    


Importi 


1885. 


1006 


I 


1905. 


709.99:1    1,318,430      212.8*7 

—  —  260  -  "        1  - 

. 
11     1,433,745    1,556.570    -M< 


- 


Total  raw  material  . . 
,      manufactures  . . 


3,091.1111  :    -  (SD2.II72         "■•'■  -1  ■        :    :   311 

(1.615.16-: 

7,158,044    9.108.498    11,100.24513.0 
.   (1,857,007    1,01 


15.249,047  17,908.568  15.10S.833  17.481.997 


Table  5. 

England  and  Germany — Increases  in  Imports  nnd 
Exports.    1895—1905. 


England. 


Germany. 


Import*.  £  £ 

Haw  materials 1903         8.802.072  14.587,050 

1895  8.091.001!  3.44     - 


Id crease 
Manufactures    . . 


711,060 


Increase  

Of  which  Groups  A.  am!  B. 

Increase 


1905 
1895 


0,106,406 

I 


7.014,550 


1,048,452 


1   167  7l  " 


1905 
1895 


4.440,780 

3.143.861 


- 


1,784.950 


Bjpojts. 
Raw  nuiun.il  . . . 


1905 
1895 


2.006  :  - 
1,515,168 


1.863.200 


Increase  . 

Increase  . 
Of  which  Groups  A 

Increase  . 

and  B. 

491.423 

1,46! 

1905 
1895 

15.455,402 
13.593.471 

23.7  11 
15.094. 15<> 

1.861.931 

8.6y: 

1905 
1895 

11,089.544 
-     21,243 

12,950 

6,70    - 

2.468.301 

2.727.100 

Sole — In  the  Enelish  figures  exported  salt  has  been 
aanufactured  article. 


ranked  as  a 


Discussion. 
Prof.   Wn-HELM  Ostwald  said  that  the  causes  of  the 
present  situation  and  its  cure  were  so  well  known  that 
it  was  not  revealing  a  secret  to  repeat  them  once  more. 
They  might  sum  up  the  facts  by  saying  that  Germany 

;  had  managed  to  put  moie  brains  into  her  goods,  or.  if 
they  preferred  a   more   scientific   expression,    to   combine 

I  more  mental  energy  with  the  rough  energies  of  primary 

]  material.  As  mental  energy  was  the  most  valuable  kind 
of  energy,  the  value  of  the  goods  was  enhanced  in  pro- 

i  portion  to  the  percentage  of  the  mental  energy  embodied 
in  them.  Now  there  was  no  doubt  that  the  English 
store  of  mental  energy  was  at  least  as  great  as  the  German 
one  :  the  only  difference  was,  therefore,  that  here  the 
channels  leading  that  energy  into  industry  were  not  so 
broad  or  deep  or  numerous  as  in  Germany.  There 
seemed  to  exist  in  parts  of  Great  Britain  not  only  a 
disregard  for,  but  even  a  mistrust  in  science  or  theory. 
In  Germany  everybody  trusted  science,  even  the  Govern- 
ment. They  were  quite  accustomed  to  consult  a  scientific 
expert  before  going  into  a  new  business.  Of  course  there 
were  cases  in  which  they  failed  to  act  in  this  way.  but 
then  they  generally  fell"  into  scrapes.  Sometimes  even 
theory  led   into   scrapes ;    but   it   proved   to   be   bad   or 


incomplete  theory.     Bui  the  mm  t..i  il  ol  •   had 

convinced  them  of  the  value  oi  theory,   ind  their  trn 

it  was  rat  ill. 

ommon  argument   of  the  practieal   man 
theory  was  that   science  had  no  practical   \ 
could  be  disproved  at   oni  ■    b ■.  8  luriahing 

German  chemical  Eai  torii  at  no  small  sum  of  money 

on  scientific  laboratories.     Perhaps  he  might  tell  them  bis 
own  experience  as  a  theoretical  inventor.     Several   ■ 
when  the  newspapers  had   m  in 
tract   the  appearance  of  strained   relations   between 
Germany  and  England,  one  of  hifi  colle  igues,  a  very  clever, 
but  a  little  too  anxious  man,  pointed  out   that,  in  case 
of  war.  the  export  of  saltpetre  from  Chili    to  Germany 
could  he  interrupted  by   England,  and  then  they  * 
have    to    Btop  fighting  altogether.      This  position  b 
unbearable  to  a   patriotic  physieo-ehemist,   some  r  i 
had  to  be  discovered.     Before  a  fortnight  was  gone,  hit 
issistant,  1  'r.  Brauer,  and  himself  had  found  out,  experi- 
mentally, how  to  transform  ammonia  into  strong  nitri< 
acid,  with  an  output  of  1i»i  per  cent,  ol  lical 

value.  Thus.  In-  thought,  the  main  thing  was  done; 
but  when  the  process  was  tried  on  a  larger  scale  it  was 
at  once  clear  that  om  invention  was  ».<  in  very 

centra]  invention  requiring  quite  a  number  of  secondary 
ones  to  put  practical  life  into  it.     The  rnisunderstanding 
of  this  general  fact  had  surely  led  very  often  to  a 
understanding  of  the  value  of  science. 

In  a  year  or  so.  however,  these  difficulties  were  got  over, 
and  an  output  of  85  per  cent,  to  92  per  cent,  was  reached 
in  a  plant  built  on  the  scale  of  a  small  factory.  Now  they 
were  building  works  in  Westphalia  to  convert  about 
ma  of  ammonia  a  month  into  nitric  acid.  DuriiiL' 
this  whole  development  (and  this  was  the  reason  why  he 
related  this  bit  of  personal  experience)  he  never  found  any 
difficulty  in  getting  money  for  these  experiments  on  a  large 
scale.  The  leading  men  with  them  were  quite  accustomed 
to  spend  money  for  oostly  experiments,  the  issue  of  which 
was  uncertain,  though  hopeful,  when  the  thing  was  based 
only  upon  laboratory  experiments,  i.e.  upon  scientific 
evidence.  To  risk  a  considerable  amount  of  money  on 
such  a  small  evidence  seemed  the  most  convincing  proof 
of  the  real  trust  in  science  prevailing  in  Germany 

A  foreigner  was.  of  course,  the  last  person  to  teach 
them  how  to  develop  a  similar  state  of  mind  in  their  own 
land.  In  discussing  these  matters  with  his  English 
friends  he  had  been  told  over  and  over  again  how  difficult 
they  found  it  to  overcome  existing  resistances.  But  he 
was  sure  these  difficulties  were  considerable  only  in  the 
beginning  of  the  work.  Once  bring  the  carriage  over  the 
top  of  the  hill  and  it  would  go  by  itself. 

The  Chairman  said  that  Prof.  Ostwald  had  empha- 
sised, first,  the  belief  of  the  German  Government  and 
people  in  the  value  of  science,  and  secondly,  the  ( 
touch  between  scientific  men  and  the  German  Govern- 
ment, coupled  with  the  readiness  of  the  Government  to 
deal  with  a  scientific  problem  in  the  proper  way.  instead 
of  leaving  such  problems  entirely  to  politicians  as  they 
did  in  England.  They  certainly  wanted  closer  touch 
between  the  leaders  of  scientific  thought  and  the  Govern- 
ment than  they  had  had  up  to  the  present.  They  were 
all  glad  to  hear  that  Prof.  Ostwald  had  been  so  successful 
in  his  nitric  acid  manufacture. 

The  President  of  the  Society  expressed  their  indebted- 
ness to  Prof.  Ostwald  for  the  very  interesting  remarks  he 
had  made.  He  then  proposed  a  very  hearty  vote  of  thanks 
to  the  Chairman  for  his  address,  which  he  thought  well 
worthy  of  discussion  at  another  time. 

Dr.  J.  Campbell  Brown,  in  seconding  the  vote  of 
thanks,  said  that  in  order  to  bring  industries  in  this 
country  into  their  proper  position,  they  must  make  their 
power  as  a  united  body  felt  by  the  Government.  What- 
ever manufacturers  felt  they  required,  that  they  had  to 
impress  upon  the  minds  of  their  rulers,  whoever  they 
might  be  ;  and  that  was  the  great  lesson  that  Germany 
taught  them. 

Prof.  Donn.o."  understood  the  Chairman  to  say  that 
65  per  cent,  of  the  bleach  exported  from  Germany  was 
made   from    electrically-produced  chlorine.       Where  was 
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the  chlorine  got  for  the  production  of  bleach  in  England 
as  compared  with  Germany?  Ii  Germany  were  using 
65  per  cent,  of  electrolytic  chlorine,  why  was  not  England  ? 
Had  the  Germans  not  so  much  hydrochloric  acid  available 
as  the  English  ? 

The  Chairman  said  that  he  would  be  very  pleased  to 
follow  the  Presidents  suggestion  and  to  have  a  discussion 
upon  the  points  in  this  address  at  some  future  date,  if  the 
members  wished  it. 

With  regard  to  Prof.  Donnan's  question,  he  had  no 
personal  knowledge  of  what  was  done  in  Germany.  He 
merely  quoted  the  statement  made  by  Hasenclever,  that 
65  per  cent,  of  the  bleach  pioduced  in  Germany  was  pro- 
duced electinlytK-i.lly.  and  chiefly  from  potassium  chloride. 
There  were  three  points  to  be  considered  in  looking  at  the 
commercial  aspect  '•  In  the  first  place,  electrolysis  gave 
per  unit  of  current  a  much  greater  output  of  caustic 
potash  than  it  did  of  caustic  soda.  Secondly,  caustic  soda 
was  very  easily  produced  by  the  Leblanc  process,  caustic 
potash  "only  with  'jreat  difficulty  ;  and  thirdly,  caustic 
potash  had  a  relatively  high  selling  price,  and  caustic  soda 
a  low  one.  The  difficulty  of  making  caustic  potash  by 
the'old  process,  and  the  higher  price  of  caustic  potash,  were 
the"  main  points  which  made  the  electrolytic  potash 
industry  so  profitable  in  Germany,  and  explained  why 
electrolysis  should  be  so  much  more  profitable  in  the  case 
of  potassium  chloride  than  in  that  of  sodium  chloride. 

In  conclusion,  he  wished  to  express  his  indebtedness  to 
Mr.  Pritchard  and  also  to  Mr.  Anderson  for  the  care  they 
had  taken  in  the  production  of  the  diagrams  and  the  tables 
of  figures. 


London  Section. 


Meeting    held    at    Burlington    House,    on    Monday, 
June  11th,   1906. 


MR.    A.    GORDON   SALAMON   IN   THE   CHAIR. 


"RECENT  PROGRESS  IN  THE  CEMENT  INDUSTRY. 

BY    BERTRAM    BLOUNT. 

During  the  last  "20  years  the  cement  industry  has  under- 
gone a  process  of  evolution  which  has  been  of  great 
importance  and  significance  to  itself,  and,  as  a  consequence, 
to  those  arts  which  utilise  its  product.  It  is  not  much 
more  than  20  years  ago  when  the  manufacture  of  cement 
was  carried  on  as  an  empirical  trade  ;  at  the  present 
time  it  is  recognised  as  one  of  the  largest  chemical  in- 
dustries, and,  as  all  chemical  industries  must  be,  is 
directed  by  the  chemist  and  the  engineer.  Its  increase 
in  size  is  only  less  striking  than  its  growth  in  precision  ; 
both  are  probably  small  compared  with  the  development 
which  may  reasonably  be  expected.  The  growth  may  be 
judged  by  the  figures  for  production  and  export  given 
in  Appendix  A.  Although  not  as  complete  as  could  be 
wished,  they  will  serve  to  illustrate  the  great  expansion 
of  trade  which  has  taken  place  in  cement. 

In  the  earlier  days  of  the  cement  industry,  manufacture 
was  to  a  large  extent  confined  to  places  where  the  natural 
conditions  were  peculiarly  favourable,  and  even  at  the 
date  chosen  as  a  starting  point  (1886)  many  of  the  sources 
of  supply  which  are  now  in  active  operation  were  either 
unutilised  or  were  developed  to  so  small  an  extent  that 
their  influence  on  the  older  centres  of  the  trade  was 
trifling.  But  because  cement  is  a  heavy  and  cheap 
commodity,  and  because  with  proper  knowledge  and 
skill  it  can  be  made  from  a  great  variety  of  raw  materials 
very  widely  distributed  in  the  earth's  crust,  this  con- 
dition of  things  could  not  persist.  In  fact,  the  prepara- 
tion of  cement  is  naturally  a  local  manufacture,  and  the 
conveyance  of  the  material  for  long  distances  from  a 
few  iarge  centres  is  economically  anomalous.  The 
removal  of  this  anomaly,   though  of  great  ultimate  ad- 


vantage to  the  cement  industry  and  to  the  many  trades 
in  which  cement  is  used,  has  been  attended  by  those 
temporary  hardships  which  inevitably  occur  when  the 
conditions  of  commercial  success  in  .any  given  industry 
are  substantially  modified.  The  great  producing  centres, 
especially  those  in  this  country  and  in  German}',  which 
had  been  developed  rapidly  on  the  strength  not  merely 
of  their  command  of  their  home  market,  but  also  on  their 
reliance  on  a  great  export  trade,  found  themselves 
gradually  opposed  in  those  countries  to  which  they  were 
accustomed  to  export  cement  by  a  growing  local  manu- 
facture, and  in  consequence  had  to  be  content  with  a 
non- progressive  or  diminishing  export,  or  were  obliged 
to  lower  their  prices  in  foreign  markets  to  a  point  that 
was  barely  remunerative.  This  natural  shifting  of  the 
centre  of  gravity  of  the  cement  industry,  if  it  had  taken 
place  gradually,  would  have  inflicted  little  injury  to 
those  manufactories  whose  position  was  economically 
sound  ;  but  it  happened,  during  the  time  I  am  dealing 
with,  that  the  largest  single  customer  for  exported  cement 
— the  United  States — took  up  and  developed  its  home 
manufacture  on  so  huge  a  scale  and  with  such  rapidity 
that  the  European  works  found  themselves  deprived 
of  an  outlet  for  a  large  part  of  their  product  with  incon- 
venient celerity,  losing  a  valuable  consumer  before  they 
had  time  to  find  or  create  other  directions  in  which  their 
cement  might  be  profitably  disposed  of. 

As  a  result  of  this  alteration  in  trade  conditions  it 
became  of  urgent  necessity  to  effect  economies  in  manu- 
facture, and  it  is  the  steps  which  have  been  taken  for  this 
purpose  which  appear  particularly  worth  discussion, 
as  they  have  brought  about  such  alterations  in  the  mode 
of  manufacture  as  have  changed  the  whole  technique  of 
the  industry.  Perhaps  the  simplest  way  of  illustrating 
the  change  is  to  compare  a  works  typical  of  what  was 
general  practice  in  1886  with  one  which  represents  the 
practice  of  to-day. 

There  are,  of  course,  various  modifications  of  manu- 
facture according  to  the  nature  of  the  raw  materials, 
and  twenty  years  ago  these  differences  equally  existed  ; 
there  were  works  using  wet  raw  materials  and  washing 
them  to  a  slurry  ;  works  using  dry  raw  materials,  grinding 
them,  and  moulding  the  product  into  bricks ;  works 
using  discontinuous  kilns  of  the  chamber  type,  and  others 
continuous  kilns  of  the  shaft  or  of  the  ring  type  ;  works 
having  millstones  for  grinding  the  clinker,  and  others 
employing  pulverisers  with  metallic  grinding  surfaces  of 
various  design.  Similarly  to-day  there  are  works  hi 
which  slurry  is  prepared  and  others  where  the  material 
is  dried,  and  there  are  still  different  opinions  about  the 
best  form  of  grinding  apparatus.  But  in  all  this  diversity 
in  practice  then,  and  similarity  between  practice  then 
and  now,  two  facts  differentiate  the  two  periods  sharply. 
In  1886  the  fixed  kiln  and  the  millstone  were  in  general 
use  and  were  generally  approved  ;  in  1906  they  are 
obsolete  and  have  been  replaced  the  one  by  the  rotatory 
kiln  and  the  other  by  one  of  two  types  of  grinding 
apparatus,  which  will  be  particularised  later.  On 
account  of  the  shifting  of  the  centre  of  the  industry  from 
the  districts  using  wet  raw  material  to  those  employing 
dry  (due  largely  to  the  enormous  growth  of  the  manu- 
facture in  the  United  States),  and  on  account  of  the  fact 
that  already  there  is  a  tendency  even  in  the  wet  districts 
to  consider  whether  the  materials  should  not  be  dried 
before  they  are  mixed,  it  is  convenient  to  take  as  our 
illustration  a  works  such  as  once  was  common  on  the 
Thames  anil  Medway  using  wet  raw  materials,  to  exemplify 
1886  practice,  and  a  works  such  as  is  put  up  in  any  region 
where  dry  raw  materials  are  available,  to  represent  the 
practice  of  to-day. 

In  a  typical  wet  process  works  in  1886,  chalk  and  clay 
were  brought  to  the  wash-mill  in  their  natural  moist  state 
in  barrows,  as  quarried  or  dug,  and  there  mixed  in  the 
proportion  of  about  three  to  one,  using  a  barrow-load  as 
a  unit.  In  some  of  the  better  equipped  works  the 
loads  were  weighed,  but  in  most  this  was  regarded  as  a 
needless  refinement.  No  determination  of  the  water 
present  in  the  raw  materials  was  attempted,  and  the 
very  considerable  variations  which  occur  were  rectified, 
as  far  as  the  judgment  of  the  man  in  charge  of  the  wash- 
mill  allowed,  by  the  occasional  addition  or  withdrawal  of 
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a  portion  of  the  clay.     In  the  wash-mill  tin   n. 

made  into  a  slurry  containing  10  to  15  per  cent    ol  water, 

an<l    the    ilnits   eliminated.     The    slurr}     wa 

■fcjted   between  grinding   rings,   and   Eroqi fj 

ironi  the  wash-mill  to  wet   millstones,  whore  the  i 
panicle-   ol    i  balk    wore    ground.      Bui    at    I  hat 
Bh  ao(   universally    recognised  thai   the  grinding  ol   thi 
raw  materials  must  be  fine,  and  in  consequence  a  sample 

i\  slurry  often         i  idue  of  Be^  i  i 

,ni  ■  in  by  in  mesh  sieve.     This  residue  oonsistea 
of  i'Ii. ilk,  and  undoubtedly  was  a  source  ol  unsoundni 
in    th.'    finished    cement.     After    the    wash-mill    (or    the 
wet  stones  as  might  be  the  case)  the  slurry  went,  without 

further   preparation  as  a  rule,   to   the   drying    8 

chamber  kilns.     The  use  of  dosage  tanks  was  not  general, 

in  tins  country  at  least,  and  no  opportunity  w. 

for  correcting    tlie   composition   of   the   wash,    although 

means  of  correction  were  certainly  desirable  I 

of   the   primitive   method  of   measuring   the   prop 

of  the  raw  materials,  ami  because  even  when  wet  stones 

were   used    tlie  chalk   ground    by   them   had   little   chance 

of  being  uniformly  dial  ibutod  throughout  the  mass  of  the 

slurry,  so  that  the  full  advantage  of  the  liner  grinding 

was    unt    obtained.     The    usual    method    of    ascertaining 

whether  a  proper  mixture  had  been  obtained  was  to  burn 

a  small  quantity  in  a  trial  kiln  and  examine  the  resulting 

clinker.     Evidently  it    was  then  too  late  to  correct   the 

mixture.     The  use  of  the  caleimeter  was  not  at  that  date 

general. 

The  slurry,  dried  on  the  drying  floors  of  the  chamber 
kilns,  was  removed  by  hand  and  carried  to  the  kiln.  The 
whole  of  the  loading  of  the  kiln  was  by  hand,  slurry 
ing  brought  in  barrows  or  skips  and  stacked 
in  alternate  layers  until  the  kiln  was  full.  The  kiln  was 
then  tired,  aud  if  of  average  size  burnt  off  in  four  or  five 
lays.  Unloading  the  kiln  was  done  by  hand,  and  the 
.'linker  carried  in  barrows  to  the  grinding  plant.  During 
unloading  the  undcrburnt  material  from   the  top  of  the    | 

;e  was  kept  separate,  as  far  as  possible,  from  the 
bulk  of  well-burnt  clinker,  and  some  picking  out  of 
nferior  material  took  place;  but  it  will  be  easily  under- 
itood  that  there  were  great  difficulties  in  the  way  of  its 
•omplete  removal,  even  with  careful  and  vigilant  manage- 
ment. It  was  quite  common  to  omit  picking  and  -end 
substantially  the  whole  product  of  the  kiln  to  the  crushers. 

At  tins  period  millstones  were  in  almost  universal 
use  for  grinding  the  clinker.  They  were  relatively  cheap 
to  erect,  but  very  costly  to  maintain,  and  required  a 
number  of  skilled  artisans  to  dress  them.  The  output 
per  pair  of  stones  was  small  and  the  horse  power  required 
was  large.  In  fact,  as  a  comminuting  apparatus,  they 
have  nothing  to  recommend  them  except  the  difficulty 
sf  reducing  the  percentage  of  coarse,  gritty  particles  ; 
n  consequence   of   tins   difficulty,    the   remainder  of  the 

must  be  ground  for  a  long  time,  and  is  tin; 
very  tine,  or  "  floury."     When  sieves  are  used  in  conjunc- 
:ion  with  the  stones,  this  advantage  tends  to  disappear. 

The  cement  made  in  the  manner  described  was  regarded, 
Uid  rightly,  as  an  unfinished  material.  It  needed  to  be 
matured  by  aeration  and  storage,  or  in  works'  parlance, 
it  had  to  be  "  cooled."  The  notion  of  "  cooling  "  no  doubt 
wose  from  the  accident  that  the  cement  is  physically  hot 
when  it  comes  from  the  stones,  and  the  notion  was  con- 
leniently  extended  to  the  slaking  of  those  unsaturated 
ime  compounds  which  are  apt  to  exist  in  a  product 
mperfectly  mixed  and  irregularly  burnt.  there  is  no 
loubt  that,  under  the  conditions  then  existing,  this 
•torage  and  maturing  was  of  the  greatest  value  as  a  safe- 
jruard  to  the  user,  and  it  is  only  now — 20  years  later— 
■ken,  with  better  means  of  manufacture,  the  precaution 
s  almost  supertluous.  Even  now  cases  arise  in  which 
■enient  is  not  sound  when  it  leaves  the  grinding  machinery. 
nit  Buch  instances  arc  becoming  rarer,  and  may  reasonably 
ected  to  disappear  with  the  growing  improvement 
n    manufacture.     The    manufacturing    cost    of 

-  ago.  at  a  typical  works  of  fair  size,  say,  making 
>00  tons  a  week,  and  run  with  a  sufficient  application  of 
he  skill  and  knowledge  then  available,  may  be  taken 
it  an  average  figure  of  ISs.  a  ton,  assuming  a  normal 
irice  for  gas  coke  of  lis.  per  ton.  A  large  part  of  tins 
ost  (about  os.  6d.)  was  incurred  for  labour,  as  the  heavy 


work  of  loading  the  kiln  and  carrying  the  oliokei  to  thi 
grinding  plant  a  hand. 

\ii..i  in  i   leu  .  <    i  I  em  u  i     ha    i  for  power 

for  burning.     The  high   coil    foi    powoi  dui    to 

wasteful  met  hods  of  i 

then  '  he    nei  easity  coal 

anioal   de 

for  feeding  imall  oheap  coal,  the  produoti flow  pri     on 

...  and   the  use  ni    urn mica!  all   tended 

to  make  the  production  ol  powi  i  dearer  in  tho  i   d 
imt  as  these  oauses  ol   waste  were  equally  active  in  all 
indui  I  date,   no  spe.  ial    i  ommenl    ni  ed    be 

made  as  t.>  their  effect  on  the  oosl  ol  manufacture  of 
cement,  li  is  sufficient  to  note  that  as  a  good  deal  of 
power  is  used    in  in  i  m   .  i  he  amo  int    i  at 

from  I  to  -  tup,  per  ton  per  weel  t  of  prodm  I 

has   fallen  naturally  with   the   lowering   ol    the   price  of 
energy  which  has  been  achieved  within  the  last  quai 
of  a  century. 

But  under  the  old  manufacturing  regime  there  was 
another  serious  cause  of  expense  in  the  cost  of  the  coke 
needed  for  burning  the  raw  materials  t"  clinker.  At 
ono   time   the  cement   maker    v.  imed    t"    make 

his  own  coke,  but  in  more  recent  times  Ins  supply  was 
obtained  from  gas-works.  As  no  form  of  fuel  could  be 
satisfactorily  substituted  for  coke,  the  cement  maker 
was  a  good  deal  in  the  hands  of  the  gas  companies,  and  at 
times    he    expcrii  Jure    from    high 

These  three  items,  labour,  high  cost  of  power,  and 
high  and  uncertain  cost  of  coke,  made  any  permanent  or 
substantial  reduction  in  cost  ol  manufacture  seem  unlikely 
as  long  as  the  methods  of  lsMi  were  in  use. 

A  typical  works  of  the  present  time  differs  altogether 
from  the  works  of  20  years  ago  which  I  have  attempted 
to  sketch.  The  contrast  between  the  two  represents 
the  vast  difference  in  knowledge  which  separates  the 
two  periods.  The  empirical  stage  has  closed,  and  the 
use  of  scientific  methods  is  accepted  and  in  process  of 
blishment. 

It  seems  not  improbable  that  the  use  of  materials  in  a 
wet  state  will  be  superseded,  and  in  consequence  it  is 
convenient  to  take  a  works  using  dry  raw  materials  as 
typical  of  the  most  advanced    pi  'if  course,  wet 

raw  materials  will  continue  to  be  used,  but  they  will  be 
dried  before  their  manufacture  into  cement  is  begun. 
It  follows  that  a  works  using  dry  raw  materials  does  not 
merely  represent  the  greater  part  of  modern  manufacture, 
but  it  also  exemplifies  what  ma\  liversal  pra 

In  a  modern  works  using  dry  raw  materials,  these  are 
dealt  with  in  truck-loads  instead  of  barrows  ;  manual 
labour  is  suppressed  wherever  possible.  The  materials 
are  weighed  approximately,  crushed  in  crushers  of  the 
coffee-mill  type,  and  dried  in  rotatory  driers.  The 
drying  is  as  important  for  ensuring  the  proper  mixture 
of  the  raw  materials  as  is  the  thorough  mingling  with 
a  sufficient  quantity  of  water  in  the  case  when  wet  raw 
materials  are  used.  Although  in  all  eases  very  fine  grinding 
and  most  intimate  mixing  are  requisite,  yet  this  necessity 
is  more  urgent  with  some  raw  materials  than  with  others. 
For  example,  typical  dry  raw  materials  are  limestone 
and  shale,  and  these  may  vary  widely  in  composition. 
If  the  limestone  is  nearly  pure  calcium  carbonate,  evidently 
it  will  need  more  thorough  mixing  with  the  shale  than 
if  it  is  siliceous  and  consequently  already  contains 
naturally  and  intimately  mixed  with  it  a  lan*e  proportion 
of  those"  acid  oxides  with  which  the  lime  must  be  caused 
to  unite  in  order  to  produce  cement.  The  extreme 
case  is  reached  when,  as  sometimes  happens,  the  lime- 
stone contains  enough  silica  and  alumina  to  form  cement 
without  the  admixture  of  a  second  material.  Even  in 
this  instance  the  limestone  must  be  well  ground  and 
mixed,   be  -   rare  indeed  thai   the  siliceous  con- 

stituents are  distributed  through  the  mass  of  the  calcium 
carbonate  uniformly.     The  sin..  .  <  'f  course,  arises 

when  marls  containing  an  appropriate  amount  of  clay- 
are  used  instead   of  limesto 

In  a  typical  modern  works  the  grinding  of  the  raw 
materials  is  carried  out  in  mills  either  of  the  Griffin  or 
Hunt  of  the    ball   and   tube  kind.       Both 

sorts  have  their  merits  and  their  advocates,  and  both  are 
greatly  better  in  economy  of  power  and  in  output  than 
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the  millstones  which  they  have  replaced.  The  fine  dry 
meal  is  mechanically  transported,  generally  by  some  form 
of  screw  conveyor,  to  large  bins,  from  which  the  kilns 
are  fed.  These  bins  are  a  characteristic  necessity  of  a 
modern  cement  works.  The  necessity  arises  from  the 
fact  that  as  the  rotatory  kiln  runs  continuously  there 
must  be  a  store  of  raw  material  for  feeding  the  kiln  large 
enough  to  supply  the  kilns  over  Sunday  and  at  other 
times  when  the  grinding  plant  is  not  running.  The  bins 
are  naturally  placed  above  the  upper  end  of  the  rotatory 
kilns,  and  their  contents  are  fed  in  by  a  worm  or  similar 
device,  so  that  from  the  time  the  raw  material  is  tipped 
into  the  crusher  to  the  time  when  it  enters  the  kiln  it  is 
not  touched  by  hand.  On  account  of  the  fact  that  the 
raw  materials  are  dried  and  then  accurately  weighed, 
their  proportions  are  kept  within  very  narrow  limits. 
If  any  correction  is  necessary  it  is  done  at  once  by  the 
addition  of  a  small  quantity  of  one  or  other  of  the  two 
materials  before  the  bins  are  reached.  In  a  modern 
works  of  the  kind,  variations  of  the  composition  of  the 
raw  material  on  the  site  are  constantly  watched,  and 
the  mixture  correspondingly  controlled  by  analysis.  In 
consequence,   subsequent   correction   is   rarely   necessary. 

All  the  preceding  part  of  the  evolution  of  the  manu- 
facture might  have  been  expected  to  take  place  on  these 
or  parallel  lines,  even  if  no  successful  form  of  rotatory 
kiln  had  been  devised,  but  the  rapidity  of  evolution  and 
the  particular  line  along  which  it  has  proceeded  are 
directly  dependent  on  the  arrival  of  the  rotatory  kiln. 
The  history  of  the  rotatory  kiln  has  been  written  else- 
where, and  I  do  not  propose  to  repeat  it  now.  It,  is 
sufficient  to  consider  the  machine  as  it  exists.  A  few 
years  ago  the  rotatory  kiln  was  about  60  ft.  long  and 
6  ft.  external  diameter,  and  had  an  output  of  about 
1  ton  an  hour  or  170  tons  per  week.  At  the  time  of 
writing  the  size  has  reached  120  ft.  by  8  ft.  6  ins.,  and  the 
output  is  not  less  than  400  tons  per  week.  Thus  a  single 
kiln  is  capable  of  the  output  of  what  would  have  been 
considered  a  moderate  sized  works  in  1886.  At  the 
present  time  the  output  of  one  particular  factory  is  some 
2.3.000  tons  per  week,  equivalent  to  the  output  of  25 
largish  works  of  the  old  type. 

The  dry,  finely  powdered  raw  materials  find  their  way 
mechanically  down  the  rotatory  kiln  and  are  met  by  fuel 
propelled  mechanically.  The  preparation  of  the  fuel  is 
important,  and  characteristic  of  modern  practice.  It 
may  be  said  that  powdered  coal  is  almost  universally 
used,  and  that  it  is  conveyed  into  the  kiln  by  a  blast  of 
■air.  The  coal  must  be  very  finely  powdered,  and,  in 
consequence,  has  first  to  be  dried.  As  powdering  is 
necessary,  cheap  small  coal  is  used,  a  great  advantage 
being  secured  over  the  older  process,  where  a  dearer  fuel 
and  one  the  supply  of  which  was  limited  and  local  had  to 
be  employed.  The  small  coal  is  dried  in  a  rotatory  drier 
and  is  mechanically  taken  to  the  grinding  plant,"  which 
is  one  of  the  two  types  used  for  the  raw  materials,  viz., 
mills  of  the  Huntington  or  Griffin  type  or  those  of  the 
ball  and  tube  class.  The  powdered  coal  is  carried  to  bins, 
again  being  transported  mechanically,  which  hold  a 
sufficient  supply  for  the  kilns  on  Sunday,  during  the 
night,  and  at  other  times  when  the  coal-drying  or  grinding 
plant  may  be  out  of  operation. 

The  three  products  of  the  rotatory  kiln  are  clinker, 
coal  ash,  and  burnt  gases,  and  all  escape  from  the  kiln 
without  manual  aid.  The  process  of  unloading  the 
clinker,  which  is  laborious  and  disagreeable  in  fixed  kilns, 
disappears.  The  automatic  removal  of  the  burnt  gases 
is  the  same  in  both  cases.  The  removal  of  the  ash  of  the 
fuel  is  a  debatable  merit.  There  is  a  substantial  quantity 
of  ash  reckoned  on  the  weight  of  the  clinker,  and  this 
in  the  rotatory  kiln  goes  almost  wholly  up  the  flue ;  in 
the  older  method  it  was  incorporated  with  the  product 
from  the  kiln,  and  increased  the  output  by  about  3  per 
cent.  But  the  advantages  of  the  rotatory  kiln  are  so 
manifest  that  until  it  is  replaced  by  some  apparatus 
based  on  a  different  principle  it  is  the  only  burning  plant 
worth  consideration  under  ordinary  conditions  of°manu- 
facture.  These  advantages  were  apparent  nearly  20  years 
ago,  but  on  account  of  practical  difficulties  were  not  "fully 
attainable  until  some  10  years  later.  It  is  peculiarly 
gratifying    to    those— and  "they    were    few    indeed— who 


were  convinced  from  the  first  that  the  rotatory  kiln  would 
displace  the  older  forms,  to  find  at  the  present  time  that 
the  event  has  justified  their  views. 

At  present  only  one  of  the  three  products  of  the  rotatory 
kiln  is  utilised,  namely,  the  clinker,  and  as  this  is  "a 
description  of  contemporary  practice,  it  alone  need  be 
considered.  The  clinker  emerges  at  a  temperature  of 
about  1200°— 1300°  C,  and  has  to  be  cooled.  Usually  this 
is  done  in  an  inclined  revolving  cylinder  like  the  rotatory 
kiln,  but  smaller  and  unlined  ;  in  the  best  practice  the 
cooled  clinker  is  allowed  to  fall  into  trucks,  which  are 
run  on  rails  to  the  storage  bins,  or  on  to  a  travelling  band, 
or  into  the  boot  of  an  elevator,  and  by  these  to  the  bins, 
mechanical  transport  being  adopted  at  this  point  as  in 
the  earlier  stages  of  the  process  of  manufacture.  In  the 
process  of  cooling,  generally  at  the  exit  from  the  cooling 
cylinders,  the  clinker  is  usually  sprinkled  with  water. 
Ihis  is  done  to  slake  any  unsaturated  lime  compounds 
which  may  have  resulted  from  imperfect  mixing  and 
burning.  In  a  rotatory  cement  kiln  properly  run  there 
should  be  almost  no  badly  burned  clinker,  and  as  picking 
of  such  small  material  is  evidently  impracticable  it  is 
essential  that  this  condition  should  be  approached ; 
hence  the  sprinkling  with  water  is  a  precaution  rather 
than  a  necessity  as  far  as  slaking  lime  compounds  which 
might  cause  unsoundness  is  concerned.  But  the 
sprinkling  has  another  object :  it  is  done  to  regulate  the 
setting  time  of  the  cement,  which  may  be  necessary  for 
the  following  reason.  When  an  ordinary  mixture  of  raw 
materials  is  burnt  in  a  fixed  kiln  a  great  part  of  the  sulphur 
in  the  fuel  remains  as  sulphate  in  the  clinker ;  in  a 
rotatory  kiln  the  fuel  is  burnt  almost  out  of  contact 
with  the  clinker,  and  its  products,  even  the  ash,  pass 
away.  Hence  the  clinker  contains  sulphates  correspond- 
ing only  with  the  sulphur  present  in  the  raw  material. 
As  sulphates  tend  to  lengthen  the  setting  time,  it  is 
natural  that  clinker  from  which  the  sulphate  derived 
from  the  fuel  is  excluded  should  set  more  quickly  than 
that  which  contains  this  sulphate,  and.  as  a  matter  of 
experience,  clinker  from  a  rotatory  kiln  is  apt  to  be 
quick-setting.  Artificial  maturing  by  the  regulated 
addition  of  water  goes  far  to  qualify  this  tendency. 

The  slightly  moistened  clinker  is  kept  in  the  storage 
bins,  and  is  transferred  mechanically  to  the  grinding 
plant,  the  absence  of  manual  labour  at  this  point  being 
in  striking  contrast  to  the  old  plan  requiring  a  small 
army  of  labourers  with  barrows  to  carry  the  clinker  from 
the  kiln  to  the  crushers.  On  account  of  the  uniformly 
small  size  of  the  clinker,  crushers  can  as  a  rule  be  dispensed 
with,  or  used  at  most  to  crack  up  any  large  lumps  which 
may  have  formed  by  the  agglomeration  of  the  small  nut- 
like pieces  of  clinker  into  rough  balls.  The  grinding 
plant  is  usually  a  duplicate  of  that  used  for  the  raw 
materials,  consisting  of  Griffin  or  Huntington  mills,  or 
more  frequently  ball  and  tube  mills.  During  the  process 
of  grinding  the  small  quantity  of  water  added  to  the 
clinker  becomes  incorporated  with  the  finely  ground 
cement,  and  performs  its  function  of  slaking  any  loosely 
combined  lime  and  in  lengthening  the  setting  time,  la 
some  works  this  slaking  is  effected  in  the  tube  mills  by 
blowing  in  steam,  the  purpose  served  being  the  same  &s 
that  accomplished  by  watering  the  clinker.  The  cement 
is  carried  by  screw  conveyors  or  some  similar  method 
of  transport  to  storage  bins,  and  in  some  cases  fed  from 
these  by  gravity  into  sacks  or  barrels,  untouched  by 
hand  throughout.  To  one  familiar  with  the  older  type 
of  works,  nothing  is  more  striking  than  the  appearance 
of  a  modern  works,  in  which  full  advantage  has  been 
taken  of  mechanical  means  of  transport.  Throughout  the 
works  there  are  signs  of  great  activity,  and  yet  an  almost 
complete  absence  of  men.  At  the  crushers  for  the  raw 
materials  there  will  be  a  few  ;  about  the  fine  grinding 
plant  one  or  two  hands  sauntering  about  with  oilcans ;  on 
the  platforms  in  front  of  the  rotatory  kiln  a  few  burners, 
perhaps  one  to  each  pair  of  kilns;  and  a  greaser  or  two 
looking  after  the  driving  gear  of  the  kilns ;  in  the  cement 
grinding  plant  no  one  but  the  necessary  oiler — and  someone 
watching  the  conveyors,  perhaps.  The  whole  process  of 
manufacture  has  been  brought  very  nearly  to  that  ideal 
state  of  industry  where  the  man  is  put  into  his  proper 
place  of  supervisor  and  is  not  used  as  a  sentient  machine. 
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Almost   us  notable  a  change  from  ancient   to  i lern 

lure  as  that  of  tho  process  of  manufacture,  is  tho 
•Iteration   which   has   occurred   in   the   power   plant      It 
would  be  "lit   of   place  to  deal   with  this  in  detail 
because  tin  is   not    rhuracteristio  of  the  content 

industry,    but    is   general    in   industry.      Whereas  at    the 
earlier  date  (1886)   power  was   provided   by  curious  old 
steam  engines  working  at  something  above  att 
prossure  and   consuming  almost   as  many   pounds  ol    OOal 
pel    h.p.    hour    as    their   successors    oonBtime 
nowadays   a  coniont   works   rightly   thinks   itself    behind 

the  tunes  if  it  is  not  equipped  with  the  most  modern  I i 

of  engine.  I  say  "engine"  advisedly,  because  the  best 
form  till  i n i : 1 1 <  I \  to  be  adopted  has  yet  to  be  lettled. 
Usually  the  cement  maker  has  been  content  with  com- 
pound  or  triple  expansion  reciprocating  steam  entities, 
hut  he  is  passing  easily  to  tho  use  of  largo  ga 
or  of  Diesel  oil  engines.  Steam  turbines  ma]  pp 
a  little  difficulty  as  their  rate  of  rotation  is  inconveniently 
large,  but  they  are  by  no  means  to  bo  overlooked.  \\  hat- 
ever  tho  outcome,  it  is  certain  that  in  a  modern  works 
a  modern  power  plant  must  be  adopted,  because  the 
of  power  is  a  substantial  fraction  of  the  whole  cost  of 
cement  manufacture,  and  the  margin  of  protit  is  not  so 
groat  as  to  permit  of  any  but  the  best  appliances.  Tho 
same  limitation  makes  an  economical  method  of  dis- 
tributing tho  power  of  importance  only  second  to  that 
of  its  production,  and  in  consequence  electrical  methods 
of  distribution  are  freely  used  in  modern  cement  works. 

As  i  result  of  this  alteration  of  procedure,  the  manu- 
facturing cost  of  cement  has  been  substantially  reduced. 
As  stated  above,  the  cost  at  the  works  by  the  older  methods 
was  about  18s.  per  ton  under  ordinarily  favourable  con- 
ditions. By  the  modern  method,  and  under  similar 
conditions,  the  cost  is  about  13s.  per  ton.  These  figures 
Are  taken  as  representing  fairly  enough  the  difference  I 
in  cost  of  tho  two  processes.  It  would  be  easy  to  find 
exceptions  to  them,  and  no  doubt  examples  of  higher 
and  lower  cost  by  each  process  might  be  cited,  but  such 
citation  does  not  affect  the  argument  that  by  the  adoption 
of  modern  methods  a  substantial  economy  in  manufac- 
turing cost  has  been  obtained.  Incidentally  to  this 
change,  there  has  been,  as  already  indicated,  a  shifting 
of  the  centre  of  gravity  of  the  trade,  and  at  the  present 
time  the  users  of  wet  raw  materials  are  at  some  dis- 
advantage. 

The  expansion  of  the  manufacture  during  the  period 
under  discussion  is  shown  by  the  figures  given  in  Appendix 
ilready  mentioned.  The  utilisation  of  this  greatly 
increased  output  has  been  due  to  the  general  increase  m 
engineering  and  structural  enterprises  of  all  kinds,  and 
to  the  fact  that  all  builders — using  that  term  in  its 
broadest  sense,  from  the  greatest  architect  to  the  humblest 
building  contractor — have  been  gradually  replacing 
many  of  their  older  materials  of  construction  by  cement 
concrete  and  mortar.  It  is  beginning  to  be  realised  that  lime 
mortar  is  a  poor  structural  material,  and  wherever  possible 
cement  mortar  is  substituted  for  it.  A  great  variety  of 
ins  of  construction  in  what  is  known  as  armoured 
concrete  have  been  devised  and  are  being  daily  extended 
in  use;  the  manufacture  of  artificial  stone  is  constantly 
increasing,  and  requires  great  quantities  of  cement.  These 
causes  of  increased  consumption  fall  ultimately  under 
two  heads  :  (1)  The  greater  use  of  cement  for  well-known 
purposes,  and  (2)  the  growing  use  of  cement  for  new- 
purposes.  Both  follow  pretty  closely  the  enormous 
increase  in  constructional  work  which  has  occurred  during 
the  last  20  years. 

Comparison  of  the  ancient  and  modern  methods  of 
manufacture  being  completed,  it  may  be  useful  to  consider 
the  present  position  of  the  industry.  The  essentially 
local  nature  of  the  trade  will  be  allowed  on  all  sides,  and 
also  that  wherever  there  are  natural  deposits  of  suitable 
acid  and  basic  oxides  the  industry  can  be  established  if 
fuel  is  even  moderately  dear.  It  follows  that  profitable 
manufacture  in  this  country  is  no  longer  assured  by  the 
natural  advantages  of  excellent  raw  materials  and  cheap 
fuel,  but  depends  upon  the  skill  and  enterprise  of  the 
manufacturer.  Every  industry  goes  through  periods 
of  inflation  and  depression,  and  in  the  former  there  is 
too  great  a  tendency  to  be  content  with  old  and  imperfect 


methods,  and  in  the  latter  there  is  apt  to  'but 

there  Is  ii"  proper  inducement  for  oapital  to  embark  in 
t  deoaying  trade ;  and  something  of  th  irred 

m  tbi^   particular     industt  has   been  a   pel 

,,f  depression  partly  due  to  o!  which 

ire  permanent,  and   parti}    o>  s   want   ..t   recognition  of 
the   in!    that    industrial    methods   are   changing. 
tiii.  s  argue  I  ft  om  I  hi  new  industrial 

.hi  thai  the  oement  makei    in   thi    oountry  is  inert, 
but  moh  a  statement  i  I  ben  member  ■! 

that  his  old  position  ws i  apj  trity, 

and  that  more  than  usual  preeoienee  would  have  been 
required  to  foresee  (o)  that   he  would  mo  I   at   s 

stroke  his  importance  in  the  world's  output,  and  (6) 
that  with  diminished  resources  be  would  have  to  rebuild 
his  works.     To  adjust   oneseli    to    to  altered  a   position, 

easy  to  state  but  moat  one fortable  !•>  oi  oupy,  certainly 

needs  a  little  time,  and  the  tune  h  pent   in  a 

fruitful  manner.  There  are  now  in  operation  in  the 
United  Kingdom  cement  works  whioh  are  on  level  terms 
with  the  best  abroad,  and  the  quality  of  their  product 
is  of  equal  excellence. 

\  discourse  on  recent  progress  in  the  cement  industry 
would  be  incomplete  if  some  account  were  not  given  of 
the  relative  importance  at  the  present  time  of  the  chief 
varieties  of  hydraulic  cement.  Portland  cement  stands 
first,  a  long  way  ahead  of  any  of  its  congeners.  There 
is  little  doubt  that  the  greater  part  of  the  Portland 
cement  now  manufactured  is  made  from  dry  raw  materials 
of  the  limestone  and  -hah-  class  :  the  second  largest 
source  is  from  wet  raw  mat. rials  of  the  chalk  and  clay 
olass.  One  special  raw  material  is  blast-furnace  slag. 
which  is  mixed  with  limestone  and  burnt  to  make  Portland 
cement.  The  product,  from  its  origin,  has  acquired 
the  name  "  Eisen  Portland  Cement  "  in  Germany,  but  there 
seems  no  good  reason  why  it  should  be  distinguished 
by  any  qualification.  If  properly  made  of  suitable  acid 
and  basic  oxides,  Portland  cement  is  Portland  cement 
whatever  may  be  the  origin  of  its  constituents  or  what- 
ever their  previous  state  of  combination  may  have  been. 
The  second  great  group  consists  of  so-called  "  natural 
cements,  by  which  is  meant  hydraulic  cements  made 
from  raw  materials  which  occur  in  nature,  mixed  in 
approximately  correct  proportions,  and  prepared  by  burn- 
ing such  materials  without  previous  mixing  or  addition. 
Roman  cement  is  t>  pica!  of  this  class  ;  American  natural 
cements  belong  to  the  same  division,  but  may  be  regarded 
as  a  separate  group  on  account  of  their  frequent  high 
content  of  magnesia.  The  use  of  natural  cement 
declining  relatively  to  the  total  consumption  of  hydraulic 
cement,  as  is  shown  by  the  following  figures  : — In  1904 
the  world's  output  of  natural  cement  was  about  1,000,000 
tons,  as  against  11,000,000  tons  of  Portland  cement 
In  1880  the  respective  figures  are  GOO.000  tons  of  natural 
cement  and  2.500.000  tons  of  Portland  cement.  It  will 
be  seen  that  whereas  the  output  of  Portland  cement  has 
more  than  quadrupled  in  the  period  under  discussion, 
the  output  of  natural  cement  has  barely  doubled. 

This  change  is  due  to  the  cheapening  of  Portland  cement 
and  to  the  growing  understanding  that  a  carefully  manu- 
factured product  with  its  composition  chemically  con- 
trolled is  in  nianv  respects  preferable  to  a  material  which 
from  its  origin  and  mode  of  preparation  must  vary  accord- 
ing to  the  natural  fluctuations  of  the  raw  material.  There 
is  still  a  considerable  field  for  natural  cement  at  the  place 
of  its  production,  but  on  account  of  its  mediocre  quality 
it  will  not  bear  much  freight  ;  and  it  may  be  safely  pre- 
dicted that  in  cases  where  it  is  practicable  to  estabhsh 
a  manufacture  of  Portland  cement,  using  the  raw  materials 
formerlv  employed  for  making  '-natural''  cement,  this 
change  in  the  industrv  will  occur.  It  has  already  occurred 
in  the  Cambridge  district,  where  formerly  natural  cement 
was  made,  and  now  is  replaced  by  Portland  cement  of 
excellent  quality.  The  recognition  of  the  necessity  for 
intimate  admixture  of  raw  materials,  even  when  of  approxi- 
mated correct  composition,  has  been  commented  on  above. 

The"  present  position  of  the  trade  in  hydraulic  lime  is 
not  quite  similar.  It  is  true  that  hydrauUe  lime  is  being 
steadilv  replaced  bv  Portland  cement  for  most  purposes, 
but  there  are  someuses  in  which  it  still  holds  its  ground. 
Moreover,  there  are  some  deposits,  such  as  those  of  Theil, 
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which  c^uld  not  easily  be  utilised  for  making  Portland 
cement,  because  they  contain  so  little  alumina  that  no 
ordinary  clayey  material  would  bring  their  composition 
within  the  limits  proper  to  Portland  cement.  The  fact 
that  a  true  hydraulic  lime  can  be  slaked  and  used  after 
a  long  time,  and  that  its  ultimate  setting  is  very  deliberate, 
is  of  advantage  in  some  engineering  operations. 

The  utilisation  of  blast-furnace  slag  for  the  manufacture 
of  cement  is  of  more  than  a  little  interest.  One  directionin 
which  blast-furnace  slag  is  employed  is  to  produce  Portland 
cement  by  burning  with  a  suitable  proportion  of  limestone, 
and  has  already  been  mentioned.  Another  is  the  pro- 
duction of  a  puzzuolanic  cement  by  mixture  of  granulated 
blast-furnace  slag  with  lime  ;  this  mixture  at  one  time 
assumed  some  importance,  but  is  now  not  largely 
made;  about  350.000  tons  was  manufactured  in  1903. 
A  third  mode  of  turning  blast-furnace  slag  to  account  is 
of  more  modern  and  immediate  interest,  and  needs 
somewhat  closer  description.  About  six  years  ago,  Dr. 
Passow,  of  Hamburg,  discovered  that  when  blast- 
furnace slag  containing  a  fairly  high  percentage  of  lime, 
e.g.,  40 — 45  per  cent.,  was  cooled  in  a  regulated  manner, 
so  that  in  passing  from  the  liquid  to  the  solid  state  it 
was  reduced  to  a  granular  condition,  it  underwent  a 
surprising  modification  of  its  properties.  Whereas  the 
slag,  when  run  from  the  blast  furnace  and  allowed  to  cool  in 
blocks,  or  when  granulated  in  water,  as  is  done  in  making 
puzzuolanic  cement,  exhibits  only  the  feeblest  tendency  to 
set,  yet  on  being  treated  in  the  way  mentioned  so  that  the 
rate  and  mode  of  cooling  can  be  controlled,  this  same  slag 
when  finely  ground  will  set  and  attain  a  strength  com- 
parable with  that  of  Portland  cement.  It  is  an  advantage 
to  add  a  small  quantity  of  Portland  cement,  say  10  per 
cent.,  but  this  addition  has  no  sensible  influence  on  the 
strength  of  the  product,  its  function  being  merely 
to  cause  the  material  to  set  more  rapidly  than  the  slag  will 
set  by  itself.  When  asked  to  investigate  this  process 
I  felt  somewhat  sceptical  as  to  the  correctness  of  these 
statements  ;  but  as  a  matter  of  fact  experiment  showed 
that  they  are  accurate,  and  it  must  be  accepted  that  it  is 
practicable  to  prepare  hydraulic  cement  of  great  strength 
from  suitable  blast-furnace  slag  by  the  regulated  cooling 
of  the  slag  while  solidifying.  A  good  deal  of  this  Passow 
cement  has  been  made  in  Germany  and  in  the  United  States, 
and  a  considerable  amount  has  been  prepared  in  this 
country.  A  cement  of  this  kind,  on  account  of  its  cheap- 
ness and  the  fact  that  it  is  made  from  a  material  which 
has  been  actually  fused,  and,  therefore,  must  be  homo- 
geneous and  free  from  uncombined  lime,  has  noteworthy 
merits,  and  should  occupy  an  important  position  among 
cements  for  structural  purposes. 

There  is  another  cementitious  material,  the  present 
position  of  which  calls  for  comment.  This  is  puzzuolana, 
using  the  term  in  its  widest  sense.  Although  the  oldest 
of  all  materials  by  aid  of  which  hydraulic  cement 
can  be  prepared,  it  has  of  late  years  fallen  somewhat 
into  the  background,  because  of  the  great  growth  in 
importance  of  Portland  cement.  But  it  has  uses  of  its  own, 
and  there  are  signs  that  these  are  beginning  to  be  better 
understood.  For  example,  in  places  where  there  is  a 
supply  of  lime  but  no  suitable  argillaceous  material 
for  preparing  Portland  cement,  it  may  be  advantageous 
to  convert  the  lime  into  an  hydraulic  cement  by  mixing 
with  it  some  form  of  puzzuolana,  such  as  trass  or  granu° 
lated  blast-furnace  slag,  which  may  be  imported  more 
cheaply  than  Portland  cement.  A  much  larger  use  is  as 
an  addition  to  Portland  cement  concrete.  It  is  well 
known  that  when  Portland  cement  is  hydrated  in  setting, 
a  large  part  of  the  lime  which  it  contains  becomes  liberated 
as  calcium  hydroxide,  which  may,  under  some  conditions, 
be  a  source  of  weakness.  If  an  active  siliceous  material 
such  as  a  puzzuolana  is  added,  it  combines  with  this  lime 
and  forms  with  it  a  cement  as  useful  as  the  Portland  cement 
itself.  As  the  use  of  puzzuolana  turns  the  useless  and 
superfluous  lime  into  a  valuable  cementing  material,  its 
addition  is  of  particular  value  for  marine  work,  where 
resistance  to  the  known  destructive  action  of  sea-water 
depends  primarily  on  the  closeness  of  texture  of  the 
concrete,  and  the  absence  in  it  of  any  material  such  as 
uncombined  lime,  which  reacts  easily  with  the  magnesium 
salts    present    in   the   sea-water.     At    the    present    time 


these  advantages  are  not  so  generally  recognised  as  would 
be  expected,  and  the  production  and  use  of  puzzuolanic 
materials  is  not  very  large. 

There  is,  however,  evidence  that  a  better  understanding 
of  the  true  functions  of  these  substances  is  developing, 
and  the  demand  for  trass  and  its  congeners  may  be 
expected  to  increase.  That  the  older  engineers  fully 
understood  the  value  of  puzzuolana  is  shown  by  the 
following    passage   from   Smeaton   (1791)  : — 

"  On  this  subject  I  was  already  apprised  that  two 
measures  of  quenched  or  slaked  lime,  in  the  dry  powder, 
mixed  with  one  measure  of  Dutch  Tarras,  and  both  very 
well  beat  together  to  the  consistence  of  a  paste,  using  as 
little  water  as  possible,  was  the  common  composition, 
generally  used  in  the  construction  of  the  best  water- 
works both  in  stone  and  brick  ;  and  which,  after  being 
once  set,*  would  afterwards  become  hard,  without  being 
completely  dry  ;  nay,  that  it  would  in  time  grow  hard, 
even  under  water." 

"  Having  heard  of  a  lime  produced  from  a  stone  found 
at  Aberthaw,  upon  the  coast  of  Glamorganshire,  that  had 
the  same  qualities  of  setting  as  Tarras,  I  was  very  anxious 
to  procure  some  of  the  stone  ;  which  I  did,  and  burnt 
it  into  lime.  I  found  it  to  require  a  good  deal  of  fire 
to  make  it,  by  quenching,  fall  into  a  fine  powder.  This 
stone,  before  burning,  was  of  a  very  even,  but  dead  sky 
blue,  with  very  few  shining  particles  ;  but  when  burnt 
and  sifted  it  was  of  a  bright  bitfl  colour.  Having  made 
up  a  couple  of  balls,  according  to  each  of  the  former 
proportions,  and  also  a  couple  of  balls  with  common  lime 
(by  which  I  mean  Plymouth  lime),  the  difference  of 
hardness  after  24  hours  was  very  remarkable ;  the 
composition  of  two  measures  of  Aberthaw  to  one  of 
Tarras  considerably  exceeded  in  hardness  that  of  common 
lime  and  Tarras  in  equal  parts.  The  composition  of 
Aberthaw  and  Tarras  in  equal  parts  was  still  considerably 
harder,  and  this  difference  was  the  more  apparent  the 
longer  the  compositions  were  kept. 

'■  The  Puzzuolana  is  also  a  porous  substance,  and,  like 
the  Tarras,  produces  no  effervescence  with  aq-ua  fortis ; 
it  has  much  the  appearance  of  being  a  volcanic  production, 
is  of  a  brown  colour,  and,  as  mjT  friend,  Jlr.  Cookworthv, 
told  me,  contains  iron  ;  it  has  the  look  of  an  iron  ore 
rendered  porous,  or  burnt  to  a  cinder  by  fire.  It  is  said 
to  be  found  in  large  quantities  in  the  neighbourhood  of 
Mount  Vesuvius,  and  in  several  other  parts  of  Italy. 
That  which  was  the  subject  of  my  experiments,  as  well 
as  the  best  of  what  I  have  since  caused  to  be  imported, 
or  have  seen,  was  from  Civita  Vecchia.  I  have  seen  a 
kind  of  puzzuolana  said  to  be  brought  from  Naples,  of  a 
less  ruddy  and  more  grey  colour,  but  on  trial  I  did  not 
find  it  to  be  near  so  strong  as  the  former,  for  one-half  of 
the  quantity  from  Civita  Vecchia  would  cause  a  com- 
position of  calcareous  mortar  to  set  harder  in  water  than 
that  from  Naples  would  do.  It  is  said  that  the  ancient 
baths  and  water-works  of  the  Romans  were  built  with 
this  kind  of  mortar,  and  their  duration  has,  it  seems, 
proved  the  validity  of  the  composition  ;  but  I  apprehend, 
unless  they  have  the  Lyas  limestone  in  Italy, |  it  was 
reserved  to  the  Eddystone  to  have  those  two  materials 
first  combined,  and  of  consequence,  so  far  as  has  yet 
appeared,  the  perfect  composition  of  water  mortar  was 
now  first  ascertained  to  be  a  proper  mixture  of  blue  Lyas 
lime  and  puzzuolana." 

A  word  may  be  said  as  to  a  product  which  is  of  future, 
if  not  of  immediate,  interest.  This  is  white  Portland 
cement.  There  is  no  cement  suitable  for  external  use  which 
is  white  ;  all  the  ordinary  white  cements  are  of  the  plaster 
class,  and,  although  excellently  suited  for  interior  work, 
fail  when  exposed  to  the  weather,  because  of  the  fact  that 
calcium  sulphate  is  a  soluble  salt.  There  is  a  large 
field  for  a  cement  capable  of  resisting  moisture,  and  of 
lending  itself  to  decorative  effects  as  easily  as  Keene's. 
At  first  sight  it  would  seem  that  nothing  could  be  easier 

•  "This  is  the  term  used  in  the  application  of  calcareous  mortar, 
which  denotes  its  first  step,  or  degree  of  hardening  ;  but  in  this 
state,  though  it  has  lost  its  ductility,  it  is  a  very  friable  substance." 

t  "  Lyas  is  the  general  term  for  strata  of  stone  of  the  species  ot 
Aberthaw,  in  several  countries." 
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han    to    supply    this    architectural    requirement.     It    is 

oil  known  that  the  colour  of  Portland  cement  depends 

[i  tlic  oxido  of  iron  which  il  and  it  is  also  known 

hat  the  iron  compounds  contribute  little  to  tho  strength 

nt.   and    iro  not  essential  in  inducing  proper 

ination  of  the  acid  and  basic  oxides  during  hunting  ; 

be     replaced      by    corresponding    coi 

f   alumina,    and    these    arc    white.     It    follows    that    to 

lake  a  white  cement  identical  in 

nh   Portland  cement,  all  that   is  required  is  to  use  raw 

tatonals  free  from  iron,  and  to  prevent  tho  introduction 

m  from  the  fuel  or  grinding  apparatus.     It  is  not 

lit  to  obtain  raw  materials  that  contain  mere  traces 

in,    and   it   is   quite   practicable   to   avoid    tins   con- 

limitation    during   manufacture,  and    after  a  few    trials 

ortland    cement    very    nearly    white    can    be    prepared. 

hut  as   the   colour  approaches   white,    tho   influence   of 

us  small  impurities  becomes  apparent,  and  to  obtain 

true  Portland  cement   approaching  Keene's  cement  in 

nrity  of  tint  is  not  quite  an  easy  matter.     Still,  it  has 

ecu  and  can  be  done,  and  a  product  prepared  admirably 

dapted  for  ornamental  purposes. 

I  now  come  to  the  second  part  of  this  paper,  namely, 
hat  dealing  with  the  advance  in  methods  of  control  which 
as  taken   place  during  the  last  20  years.    This  advance- 
as  naturally  taken  place  pari  passu  -with  the  improve- 
tcnt  in  manufacture,  the  two  being  so  intimately  inter- 
oven  that  they  have  acted  alternately  on  each  other  as 
ausc  and  effect.     Perhaps  at  the  beginning  of  the  period, 
»y.  in  1886,  as  there  was  about  that  time  a  considerable 
lcrease  in  the  frequency  with  which  tests  were  applied 
nd  an  increase  in  the  reliance  placed  on  them,  improvc- 
lent  in  manufacture  owed  a  good  deal  to  the  greater 
ctivity  in  testing  ;    more  recently  the  rate  of  improve- 
tent  in  manufacture  has  been  at  least  as  great  as  the  rate 
f  improvement    in    testing,    and    some    of    the    altera- 
ions  for  the  better  in  testing  hare  been  made  in  order 
hat  the  system  of  testing  may  be  sufficiently  searching 
nd  exact  correctly  to  appraise  modern  cements,  the  great 
nlk  of  which  are  excellent,  and  some  even  a  little  ahead 
nt  demand,  though  not  of  present  need. 
It  is  interesting  to  compare  a  specification  of  1886  with 
tie  now  current,  and  for  that  purpose  I  have  chosen  cne 
luch   used   at   the  former  date,   and   have   placed   it   in 
oinpany   with   tho   British  Standard   Specification  as  at 
used.      These  are  given  in  Appendix  B. 
It   will   be   seen   that  the  improvement  is  great.     The 
oints    of    chief    importance    are    the    increased    fineness 
equired,    the    specification    of    a    proper    chemical    com- 
•osition,   and   the   insistence   on   a   quantitative   test  for 
oundness.     Incidentally  there  is.  in  the  later  specification, 
ecognition  of  the  fact  that  a  sand  test  in  necessary,  and 
reated  a  beautiful  blank  by  the  abolition  of  that 
lonstrous  survival,  the  weight  per  bushel  test.     Cement 
aithfully  complying  with  the   British   Standard  Specul- 
ation, is  some  100  per  cent,  better  than  a  cement  which 
omplied  without  much  margin  with  the  1886  specification, 
nd  is  about  30  per  cent,  cheaper. 
But  although  the  current  British  specification  is  in  all 
eapects  an  improvement  on  its  forerunners,  it  is  not  to 
lered  a  perfect  document.     As  one  who  had  some 
art  in  producing  it,  I  admit  this  freely,  but  I  say  without 
eservation    that  it  has  proved   to  be  a  useful  working 
tomproniise,  satisfactory  in  the  main  to  the  great  bulk  of 
rs    and    manufacturers.     Xo    doubt    there    arc 
lauses  which  may  stand  in  need  of  modification  or  amend- 
lent.  and  recognition  of  this  is  shown  by  the  impending 
ibly  of  the  committee  to  prepare  a  revised  edition 
apart  from  this  matter  of  revision,  I  may  perhaps 
■a  allowed  to  indicate  the  direction  in  which  the  specifi- 
aticn  of  the  future  should  be  carried. 
'   To  begin  with,  neat  tests  should  be  abolished.     Sand 
raid  be  on  a  weaker  mixture  than  1:3,  and  the 
ind   should   be   finer  ;     quite   possibly   a  sand   of   much 
-.  ariety  of  grain,   approximating   to   an  ordinary 
uilding  sand,"  might  be  made  the  standard.     The  testa 
]  it  fineness  and  soundness  should  be  a  good  deal  more 
igorous  than  at  present,  and  the  stipulations  as  to  chemical 
.omposition  should  ta  extended  to  the  limits  defined  by 
lodem    knowledge.     \Yith    a    specification    constructed 
a  these  lines,  cement  in  cases  of  urgency  might  be  passed 


on   ita   soundneaa,    fineness,    an  i  d    composition, 

leaving    ita    mechanical    strength    for    determination    at 

Improvement  in  the  naturt  of  methods  of  testing  has 
not   I  There  has  beon  a  substantial  improve- 

ment in  the  application  of  wad-known  processes  such  aa 
the  customary  mechanical  and  ohemioaj  modes  of  evalua- 
tion, but  there  h  ,,ii  in  eaaenoe.     tat 

ex  im pie,  there  h;is  I n  no  successful  attempt  to  appraiBe 

nt  from  its  proximate  composition,  although  that 
ia  the  natural  ami  right  method  of  deciding  ita  quality. 

The  most  pressing  and  practical  of  all  tho  questions 
relating  to  the  composition  oi  i  ement  is  the  determination 
of  what  is  called  "  free  lime,"  and  many  have  been  tho 
nptions  put  forward  for  tho  purpose.  On  examina- 
tion all  fail,  and  there  is  at  the  presont  timo  absolutely 
no  method  of  determining  by  any  chemical  process 
whether  a  given  cement  contains  free  lime  or  not.  There 
is  no  known  method  of  dissolving  "  free  lime "  from 
cement  without  acting  on  the  somewhat  labile  calcium 
compounds  which  constitute  the  cement  itself.  A  clever 
attempt  on  different  lines  was  made  by  Keiser  and  Forder, 
which  consists  in  treating  the  cement  with  a  small  quantity 
of  water  with  the  view  of  completely  hydrating  the  lime, 
and  driving  off  any  excess  of  water  which  may  have  united 
with  the  calcium  silicates  and  aluminates,  by  heating  to  a 
temperature  of  185°  C;  this  temperature  is  chosen  as 
being  below  the  temperature  of  decomposition  of  calcium 
hydroxide,  while  above  that  at  which  the  water  not  com- 
bined with  full  lime  is  expelled.  I  carried  out  a  series 
of  experiments  with  this  method  when  it  was  published 
and  abandoned  it  with  some  reluctance.  Its  radical 
defect  appears  to  be  that,  under  the  prescribed  conditions, 
a  portion  at  least  of  the  calcium  silicates,  aluminates, 
and  ferrites  are  decomposed,  and  yield  calcium  hydroxide, 
which,  by  this  method,  is  of  course  counted  as  if  it  had 
been  derived  from   the  hydration  of  CaO  itself. 

Fortunately,  although  it  has  hitherto  been  found 
impracticable  to  determine  "  free  lime  "  chemically,  the 
evil  effects  which  its  presence  involves  can  be  detected 
mechanically  with  simplicity  and  certainty.  The  old- 
fashioned  cold  water  pat  test  for  soundness  is  happily 
obsolete,  and  the  various  forms  of  hot  test  which  depend 
on  qualitative  observations,  and  whose  results  are  ex- 
-10ns  of  opinion  and  not  of  measurement,  may  be 
■tied  obsolescent.  Of  quantitative  soundness  teats 
there  are  two  which,  used  at  an  appropriate  temperature, 
give  excellent  results,  namely,  the  Bauschinger  and  the 
Le  Chatelier  tests.  The  whole  subject  was  investigated 
by  a  Committee  appointed  by  the  International  Society 
for  Testing  Materials.  As  Chairman  of  that  Committee 
I  had  the  duty  of  collating  the  results  obtained  by  my 
colleagues  in  their  examination  of  the  merits  of  these 
tests.  The  figures  showed  incontestably  that  admirable 
data  could  be  obtained  by  either  method.  On  the  ground 
of  its  greater  simplicity,  the  Le  Chatelier  test  was  pre- 
ferred, and  although  I  hold  that  the  direct  method  of 
measurement  in  the  Bauschinger  apparatus  has  much 
to  recommend  it.  yet  I  concur  fully  in  the  preference 
expressed  by  the  Committee  for  the  use  of  the  Le  Chatelier 
test  in  even-day  work.  Partly  as  the  result  of  this  inquiry, 
the  Le  Chatelier  test  has  become  general  in  this  country, 
and  is  prescribed  in  the  British  Standard  Specification. 
It  constitutes  a  valuable  safeguard  against  the  production 
or  acceptance  of  unsound  cement,  and  represents  one  of 
the  most  notable  improvements  in  methods  of  testing  in 
recent  vears.  Messrs.  Dounan  and  Barker  have  recently 
devised"  a  method  for  determining  the  total  dilatation  of 
cement,  which  f^r  laboratory  use  may  be  of  mu'h 
service. 

In  the  period  of  which  this  paper  treats  much  progress 
has  been  made  in  a  knowledge  of  the  chemistry  of  cement. 
Prior  to  1SS6  there  were  many  conflicting  theories  and 
little  real  knowledge.  The  condition  cf  things  may 
perhaps  be  judged  that  at  so  recent  a  date  it  was  possible 
to  put  forward'an  hypothesis  cited  by  Le  Chatelier  in  the 
delicately  ironical  words  : — "  M.  Merceron  has  proposed 
an  entirely  original  theory  w  hich  attributes  the  hardening 
to  the  desiccation  of  the  clay  under  the  influence  of  tho 
heat  disengaged  by  the  hydration  of  the  lime."  It  w«s 
Le  Chatelier   himself   who,  in    1887,  first   enunciated  a 
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definite  statement  based  on  sound  experimental  evidence 
as  to  the  chief  compounds  present  in  Portland  cement, 
and  added  to  that  a  coherent  explanation  of  the  principal 
changes  which  these  undergo  when  cement  sets.  Since 
then  other  chemists,  notably  the  Xewberrys,  hare  ex- 
tended and  consolidated  this  work,  and  recently  also 
Clifford  Richardson. 

The  two  chief  methods  which  have  been  successfully 
employed  in  investigating  the  chemistry  of  cement  are 
the  synthetic  and  the  microscopical.  All  analytical 
methods  have  failed,  as  they  have  failed  when  applied 
to  the  determination  of  the  proximate  composition  of 
natural  rocks.  Bv  svnthesis  three  calcium  silicates. 
CaOSiOo.  2CaOSi02,  3CaOSi02,  have  been  prepared  and 
are  recognised  as  individual  bodies  ;  the  four  aluminates, 
CaOAl203,  3Ca022Al203,  2CaOAl.,03  and  3CaOAl203, 
have  similarly  been  prepared  and  identified.  It  is  gener- 
ally accepted  that  of  these,  tricalcium  silicate,  3Ca0SiO2, 
is  the  essential  constituent  of  Portland  cement.  The  con- 
stituent of  next  importance  is  a  basic  aluminate.  but  there 
is  still  some  difference  of  opinion  as  to  whether  this  body 
should  be  represented  by  the  formula  3CaOAl2Q3  or 
2CaOAL203.  The  remaining  silicates  and  aluminates  are 
of  minor  moment,  and  their  presence  in  Portland  cement 
clinker  may  be  regarded  as  due  to  the  natural  imperfection 
of  the  raw  materials  employed  and  the  limitation  of  the 
means  of  uniting  these  raw  materials  under  the  conditions 
of  manufacture  at  preent  obtaining  ;  in  short,  if  a  mixture 
of  tricalcium  silicate  and  tri-  (or  di-)  calcium  aluminate 
in  suitable  proportions  could  be  industrially  prepared, 
it  would  be  an  ideal  cement.  The  silicates  and  aluminates 
going  to  make  up  commercial  Portland  cement  clinker, 
whether  essential  or  subsidiary,  are  not  necessarily  present 
in  the  clinker  as  separate  individuals.  There  is  gocd 
reason  to  believe  that  they  exist  as  solid  solutions,  and 
that  these  solid  solutions  may  have  been  mingled  whilst 
the  clinker  was  plastic,  and  have  separated  out  when  it 
cooled.  The  two  chief  minerals  which  have  been  recog- 
nised in  cement  clinker  have  received  the  names  alite 
and  celite,  and  according  to  the  best  current  knowledge 
consist  respectively  of  a  solid  solution  of  tricalcium 
aluminate  in  tricalcium  silicate,  and  one  of  dicalcium 
aluminate  in  dicalcium  silicate.  Of  these  two  substances 
ante  alone  is  of  value  in  the  setting  of  the  cement.  It  is 
generally  accepted  that  in  normal  Portland  cement 
clinker  containing  only  moderate  quantities  of  ferric 
oxide,  magnesia,  and  alkalis,  these  minor  constituents 
play  quite  a  subsidiary  part.  Xo  doubt  they  contribute 
to  the  fusible  magma  from  which  the  main  minerals 
crystallise,  but  the  fact  that  what  is  truly  Portland  cement 
can  be  prepared  from  materials  in  which  they  are  absent 
is  sufficient  proof  of  their  relative  insignificance.  Whether 
any  modification  of  this  very  clear  and  simple  view  of 
the  constitution  of  Portland  cement  clinker  may  later 
be  found  necessary  or  not.  it  is  in  my  judgment  the  nearest 
approach  to  the  truth  yet  obtained,  and  on  account  of 
its  philosophic  basis,  no  less  than  because  of  its  experi- 
mental foundation,  it  is  as  far  in  advance  of  the  explana- 
tions current  20  years  ago  concerning  the  chemistry  of 
cement  as  the  manufacture  of  to-day  is  ahead  of  that  at 
the  same  earlier  date. 

It  will  be  observed  that  this  theory  does  not  necessarily 
apply  to  cements,  such  as  Roman  cement,  less  basic  than 
Portland  cement,  or  containing  substantial  quantities 
of  constituents  which  are  subsidiary  in  Portland  cement, 
as,  for  example,  natural  cements  rich  in  magnesia.  Each 
of  these  will  have  to  be  examined  on  its  merits,  but 
although  the  inquiry  will  be  far  from  a  repetition  of  the 
Portland  cement  investigation,  yet  its  successful  prosecu- 
tion will  be  greatly  aided  by  the  knowledge  already  at 
our  disposal. 

Correspondingly  with  the  establishment  of  a  good 
working  hypothesis  of  the  constitution  of  Portland  cement 
clinker,  has  grown  a  reasonable  explanation  of  the  chief 
changes  which  occur  when  Portland  cement  sets,  and  it 
may  fairly  be  said  that  this  explanation  has  been 
reached  during  the  period  with  which  I  am  dealing.  The 
underlying  idea  is  derived  from  researches  on  the  setting 
of  plaster  of  Paris  which  is  known  to  be  due  to  the  disso- 
lution of  a  more  soluble  form  of  calcium  sulphate  and  the 
deposition  of  a  lc.-s  soluble  form  in  felted  bryst  i'.s   (he  ill 


solution  and  deposition  being  successively  accomplished 
by  the  agency  of  a  quantity  of  water  small  relatively  to 
the  mass  of  solid  matter  dissolved  and  deposited.  This 
idea  can  be  applied  to  those  constituents  of  Portland 
cement  which  are  soluble  in  water  and  will  form  hydrated 
crystalline  products,  provided  that  the  substances  dissolved 
have  a  transient  greater  solubility  than  the  substances 
deposited.  Now.  in  Portland  cement  the  most  important 
constituent,  alite  {i.e.,  a  solid  solution  of  tricalcium 
aluminate  in  tricalcium  silicate),  is  affected  by  water ;  and 
celite,  the  second  large  constituent,  is  but  little  influenced. 
Alite  when  acted  on  by  water  is  decomposed  according  to 
the  equation  : — 

n[2(3CaOSiO,)l  +  m[3CaO  A1203]  +  n[9H20]  +  m\  12H20]  = 
n[2(CaOSiO„)5H,01  +  »[4CaOH„0]  + 
m[3(CaOAl203)12H20], 

n  and  m  being  written  in  merely  to  recall  the  fact  that 
alite  may  contain  various  proportions  of  its  two  com- 
ponents, tricalcium  silicate  and  tricalcium  aluminate. 
It  is  believed  that  the  tricalcium  aluminate,  once  liberated 
from  its  solid  solution  in  tricalcium  silicate,  goes  through 
the  stages  of  hydration,  dissolution  in  a  more  soluble 
form,  and  deposition  in  a  less  soluble  form,  by  the  action 
of  a  relatively  small  quantity  of  water  as  an  intermediary,* 
precisely  as  does  hemi-hvdrated  calcium  sulphate  when 
plaster  of  Paris  sets.  The  behaviour  of  the  tricalcium 
silicate  is  not  quite  so  simple.  On  liberation  from  its 
solid  solution  it  is  decomposed,  yielding  hydrated  mono- 
calcium  silicate  and  calcium  hydroxide.  Both  crystallise 
and  form  a  hard  coherent  mass.  It  must  be  assumed 
that  one  or  both  substances  possess  two  degrees  of  solu- 
bility if  the  plaster  hypothesis  is  to  be  used.  Unfor- 
tunatelv.  there  is  not.  as  far  as  I  know,  any  direct  evidence 
on  this  question.  The  dual  solubility  of  hydrated  mono- 
calcium  silicate  has  not  been  established,  and  that  of 
calcium  hydroxide,  though  it  exists,  is  dependent  on 
alteration  of  temperature,  and  is  not  a  transient  pheno- 
menon occurring  at  the  time  of  dissolution.  It  is  possible 
that  these  two  substances  are  mutual  solvents,  and  com- 
municate to  each  other  the  necessary  property  of  tran- 
sition from  a  higher  unstable  solubility  to  a  lower  stable 
solubility.  If  no  proof  of  this  is  forthcoming,  the  plaster 
theory  may  have  to  be  displaced. 

Precisely  as  in  the  case  of  the  constitution  of  clinker, 
so  in  that  of  the  setting  of  cement  derived  from  it,  no 
serious  attempt  has  been  made  to  deal  with  other  cements 
than  Portland.  The  setting  of  that  noteworthy  product. 
Passow  cement,  to  which  I  have  already  alluded,  has  not 
been  explained,  and  is  certainly  worthy  of  study,  if  only 
for  the  fact  that  it  is  accompanied  by  the  combination  of 
a  proportion  of  water  so  small  as  to  appear  quite  inadequate 
for  hydration. 

There  is  an  ample  field  for  investigation,  and,  with  the 
present-dav  view  that  the  manufacture  of  cement  is  a 
great  chemical  industry,  workers  will  be  forthcoming, 
properly  trained  and  equipped,  and  in  adequate  numbers, 
to  carry  to  a  fruitful  conclusion  researches  whose  outlines 
I  have  endeavoured  to  indicate. 

In  the  foregoing  part  of  this  paper  I  have 
endeavoured  to  sketch  the  progress  which  has  been  made 
during  the  last  '20  years  in  the  methods  of  manufacture, 
in  the  methods  of  controlling  and  appraising  the  quality 
of  the  product,  and  in  knowledge  of  the  chemical  changes 
concerned  in  the  production  of  cement  clinker  and  in  the 
setting  and  hardening  of  cement.  I  may  now,  perhaps, 
be  permitted  to  indicate  on  what  lines,  in  my  opinion, 
further  progress  is  likely  to  be  made,  gathering  together 
the  statements  on  the  question  which  have  been  made 
as  commentary  on  particular  aspects  of  the  question. 

It  is  practically  certain  that  the  distribution  of  the 
industry  will  continue  until  every  considerable  centra  of 
trade  will  have,  its  local  supply  of  cement.  It  is  equally 
probable  that  the.  consumption  of  cement  will  increase 
at  a  rapid  rate.  Unless  and  until  it  is  replaced  by  an 
equivalent  cementitious  material,  it  will  become  the 
standard  binding  agent  and  will  gradually  displace  lime 
for  all   ordinary   building  operations.     In  addition,  it  is 


*,  I  <li>  not  know  whether  any  direct  expe'rim  'tit's  on  th 
haw  been  made. 
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in  likelj    thai    there  will   be  n   groat   development 
irmourcd  concrete,  w  hi.  h  from  il  -  mom 

Hi'   fitted   tor-  massivi'  and    permanent 
■  ■  ■  ■  i ■  <  1 1  \  -iii-'ti  in  inii.il   I"-  In.  ]n  ....:       i  .. 

f,   or  reinforced   with  steel,   will   I nine  the 

it  of  all  structural  nuiteri  lis,  and  will  ho  the  one 
win.  h  the  huilder  turns  naturally  when  first  considering 
it  method  of  construction  to  adopt  in  an)    given  . 

;. untie,    of    cement    will    he    inc. Id    for    the    pro- 
i  etc.  an. I  !  hat  content  must,  it  on 
il  cheaper  than  it  is  now. 
il  improvements,  not   involving  any  groat  ohsnge 
ting    arrangements,     though     necessitating    some 
from  current   practice,  may  be  expected..     The 
I   perhaps  the  most   important,  is  the  drying  of 
materials    before    mixing.      At    present    water    is 
lad   t.i   these  wet   materials  so   liberally  that  approxi- 
mco  as  much   water  as  is  naturally   present    lias 
riven    otT.      There    arc    certain    practical    reasons 
f  it  is  easier  to  work  with  a  slurry  than  to  abolish  the 
iptration   of   slurry,  to  dry   the  chalk   and   clay,  and  to 
\  them  precisely  as  limestone  and  shale  arc  mixed  in  tin- 
pro,  ess  ;    but  in  my  opinion  the  advantages  ol  working 
the  dry  method  arc  so  substantial  that   they  will  lead 
option.     Another  direction  in  which  improvement 
looked  for  is  the  hotter  utilisation  of  the  waste 
t  "t  the  kilns.     The  total  number  of  heat  units  escaping 
"us,   and   in    tho   case   of   dry  raw   materials   the 
no   of   the   waste   gases   is   relatively    high.     A 
..1  deal   of  saving   should   be  effected   by   using  these 
ther  direct  under  a  boiler  or  in  a  producer, 
vcr  may  he  the  details  of  operation,  the  funda- 
utal     necessity     for     finely     grinding     and     intimately 
igling  the  raw   materials  remains,  because  at  the    tem- 
.lturc  of  ,i    rotatory   kiln   the  clinker  is   merely    plastic 
I  the  acid  and  basic  oxides  can  only  unite    slowly.     If 

■  plasticity  is  modified  so  that  the  mass  is  a  little  more 
id,  the  rate  of  union  will  be  increased  and  the  size  of 

i  may  be  larger.    To  reap  the  full  benefit  of  the 
mobility  of  the   particles  at  a  high    temperature. 

■  whole  mass  must   bo  fluid.     As  soon  as  this  state    is 

he  need  for  grinding  the  raw  materials  disappears 
rotatory  kiln  becomes  an  obsolete  machine.       In 

■  furnace    of    the    future    the    raw    materials     without 
riding,    or    mixing,    perhaps    without    even    drying,    will 

tipped  in  by  the  truck-load,    and  tapped  out  as   liquid 
rtland  cement. 

there  is  no  physical  difficulty  iu  fusing  Portland 
nent.  Years  ago  Michaelis  fused  the  raw  materials 
an  oxyhydrogen  blow-pipe  Unite  and  obtained  an 
client  product  containing  70  per  cent,  of  lime  and 
•fectlv  sound,  and  at  the  present  time  no  competent 
perimenter  would  hesitate  to  undertake  the  preparation 
fused  Portland  cement  in  quantity  if  he  were  not  too 
iously  restricted  in  expenditure  of  money.  But  to 
ss  from  this  experimental  achievement  to  the  man  t- 
ture  of  fused  Portland  cement  is  a  step  of  some 
Attitude.  Several  attempts  ha,vo  been  made,  notably 
Messrs.  Hurry  and  Seaman,  to  adapt  the  blast  furnace 
this  end.  A  blast  furnace  is  an  ideal  apparatus  for 
I  purpose,  because  it  is  a  fairly  efficient  thermal  device, 
of  simple  construction,  and  can  handle  large  quantities 
material ;  it  also  has  sufficient  capacity  to  ensure 
erahle  uniformity  of  product  in  spite  of  moderate 
egularitics  in  burden.  Unfortunately,  the  temperature 
rmally  attainable  in  a  blast  furnace  is  below  the  fusing 
int  of  clinker,  and  some  modification  must  be  made  to 
ich  and  surpass  this  point.  In  the  Hurry  and  Seaman 
xess  the  temperature  is  raised  by  working  at  a  pressure 
10 — 20  lb.  above  that  of  the  atmosphere,  the  furnace 
ly  being  closed  so  as  to  prevent  the  waste  gases 
'aping  below  this  pressure.  Evidently  this  is  a  deVice 
increase  tho  partial  pressure  of  the  Oxygen  in  the 
' injected,  from  0-2  atmosphere  t'd 0-33 — 0-47  atmosphere, 
lich  moderate  increase  proved  to  be  sufficient  to  fuse 
nker  somewhat  low  in  lime.  As  the  lime  content  is 
sed  the  clinker  becomes  less  fusible,  until  at  the  satura- 
n  point,  represented  by  the  equation — 

CaO 


•   in  in  ordinary 

blast   furnace   u  needed.     Therefore,  if  the   Hurry   and 

i  m  system  i    adopted  the  furnace  moil  be  wot 
under  a  somewhat   heavy   pressure,  arbioh  may  involve 

iin  .ill  iee  in  con  trui  i  ing  an  apparatu    i  ■  pa  ble  at 
ght  to  this  pressure  and  oi 
high  temperature  n<   i     iry.      \u  aiternati  ■ 

partial  pressure  of  il icygen  by  using  a  gas  richei 

than  air  in  oxygen.    Tins  seems  to  me  ■  possible  solution, 

but     it    present    the  C08t  of  air  inn.  Ii.  .  f   in  OXygBTJ    il   fa 

b  use  in  the  manufacture  uf  so  cheap  a  material 

ciiiciit  to  be  practicable. 
There  remains  the  method  ol  raising  tho  charge  to  a 

temperature  somewh.  i i    its   melting  point   by  a  blast 

of  air  at  the  ordinary  pressure  or  at  the  highest  workable 
pressure  [and,  of  course,  at  the  highest  feasible  tempera- 
ture), and  thou  completing  tho  raising  of  the  temperature 
to  the  fusing  point  of  tho  clinker  by  some  other  method. 
To  introduce  a  limited  quantify  of  air  rich  in  oxygen 
below  the  plane  at  which  ordinary  air  is  injected  might 
serve  if  sufficient  fuel  remained  at  this  point  to  be  utilised 
by  the  extra  oxygon  ;  should  that  be  already  burnt,  fuel 
would  need  to  be  injected  together  with  the  enriched  air. 
Quite  possibly  the  secondary  heating  could  be  done 
1 1  ically ;  tho  heated  charge  in  a  semi-plastic  state 
would  descentl  into  the  crucible  of  the  furnace,  where  its 
temperature  would  be  raised  to  its  fusing  point.  Again, 
the  difficulty  in  realising  this  possibility  depends  on  the 
fact  that  cement  is  terribly  cheap. 

However  it  may  be  accomplished,  tho  commercial 
preparation  of  Portland  cement  by  fusing  the  raw  materials 
together  is  the  task  now  before  the  manufacturer.  The 
advantages  are  substantial.  Kvery  kind  of  raw  material 
— sandy  clay,  flinty  chalk,  irregular  limestone — can  be 
used  provided  that  the  ultimate  composition  of  the  whole 
charge  is  correct.  All  need  of  preparation  of  these  raw 
materials  is  abolished.  The  materials  are  tipped  in  by 
the  same  wholesale  methods  that  obtain  with  a  blast 
furnace.  A  single  furnace  will  give  the  output  of  a  good- 
sized  factory.  Tho  proportion  of  the  raw  materials 
can  be  so  adjusted  that  the  fused  cement  will  be  of  pre- 
cisely calculated  composition,  approaching  theoretical 
perfection,  and,  from  its  mode  of  preparation,  absolutely 
sound.  It  can  bo  granulated  by  air  or  steam  so  that  it 
is  readily  ground.  The  whole  process  of  manufacture 
will  be  reduced  to  a  simplicity  not  easy  to  surpass. 

Until  that  new  era  comes  we  must  accept  what  progress 
cen  made,  and  certainly  there  is  no  cause  for  dis- 
. '.intent.  The  very  appearance  of  a  modern  works, 
with  well-kept  machinery,  dust-removing  appliances, 
the  kilns  kept  almost  like  engines,  and  the  engines  kept 
like  a  gun,  is  a  sufficient  contrast  with  the  wonderful  old 
collections  of  tumbledown  sheds  full  of  discarded  mill- 
stonea  and  toothless  harrows,  and  having  nearly  as  much 
cement  on  the  floor  and  in  the  air  as  was  in  the  warehouse, 
where  clinker  grit  formed  a  large  percentage  of  the  lubri- 
cant, and  which  were  provided  with  power  by  an  asthmatic 
prime  mover  easily  recognisable  as  a  steam  engine  by  mere 
observation  of  any  gland  or  joint.  The  systematic  and 
business-like  control  of  a  modern  works,  the  high  technical 
equipment  of  its  staff,  the  constant  resort  to  scientific 
methods  of  inquiry,  are  equally  distinctive,  and  of  even 
greater  importance  for  the  successful  prosecution  of  a 
vast  and  growing  chemical  industry.  I  venture  to  think 
that  whUst  that  spirit  of  investigation  and  enterprise, 
which  has  done  so  much  during  the  last  20  years,  continues 
to  prevail,  progress  will  be  continuous  and  of  solid  advan- 
tage to  the  consumer  and  producer  alike. 


APPENDIX   A. 

EHGIi&HS. 

Production  of  Portland  ccmcrU.* 

Tons. 

1890   l.onn.000 

1902  ....  j.oco.eoo 


Si02-rAl;"i 


•Tons  =  2.240  lb      Barrels  =  :i74  lb.  net-. 
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Exports  of  Portland  cement. 


Year. 


Value 
per  ton. 


Total 
value. 


1886 
1888 
1902 
1905 


I  £    *.  d. 

425,880  2     0  5 

611.328  1   17  10 

303,252  1    14  4 

456,558  1   11  7 


£ 
860,633 
.146.429 
520,512 
721,786 


Barrels. 


2,555,280 

3,667.968 
1.819.512 
2,739,348 


Value  per 
barrel. 


$ 

1.62 
1.51 
1.37 
1.26 


I  rl   SHAKY. 

Production  of  Portland  cement. 


1886 
1890 
1903 


Tons. 

950.000 

1,525,000 

3,333.300 


Exports  of  Portland  cement. 


Year. 


Tons. 


Value 
per  ton. 


Total 
value. 


Barrels. 


Value  per 
barrel. 


£     s.    d. 

£ 

S 

1886 

360,100 

1    17     0 

667.000 

2,160,600 

1.48 

1894 

362.000 

— 

— 

2,172.000 

— 

1901 

551,800 

1    14     9 

960,000 

3.310,800 

1.39 

1902 

688,400 

1   10     3 

1.041.460 

4,130,400 

1.211 

1903 

730,700 

15     9 

937,550 

4,384,200 

1.03 

1904 

625,300 

17      9 

871,150 

3,751,800 

1.111 

France. 
Production  of  Portland  cement. 


Year. 


1890 
189S 
1903 


Tons. 


Value 
per  ton. 


266.600  — 

500.000  1  11 

583,300  1     4 


Total 
value. 


781,250 
699,960 


Barrels. 


1.600.000 
3,000,000 
3,500,000 


Value  per 
barrel. 


1.25 
0.96 


Exports  of  Portland  cement. 


Year. 


Barrels. 


1891    176,660  1,060,000 

1900    229.000  1.374.CVHI 

1905    273,200  1,639,200 


United  States. 
Production  of  Portland  n  mt  nt. 


Year. 

Tons                Va,Ue               To,ai             Barrel..              Va,ue 

10n3-      '    per  ton.         value.          Barrels.      per  barreI 

1886 
1890 
1894 
1898 
1902 
1HU4 

25,000 

55,830 

133,126 

615,380 

2  -.71. 771 
4,417,iH7 

£     *.   d.             £                                               | 

2     8     9            60,940          150.000             1.95 

335,000               — 

—                   —                798.757               — 

3.692,284               — 

1    in     :i      4,340,683    17,230,644            1  21 

1      2     11      4,Sr..'.,050    211.505,881   ,          0  90 

Imports  of 

Port/and  run.  nt. 

Year. 

T,™              Value            Total           ,,  _  . 
T"n?-          per  ton.          value.          I5arr"le- 

Value 
per  barrel. 

1886 
1890 
1891 
1901 
1903 
1904 

i    a     i 
107,533        1     8     0 
333,300             — 
500.000             — 
165.770         1   12     9 
406.658         1   11     0 
183,560         1   11      3 

150,537          645,197 

—  2,000.000 

—  3,000.000 
272.020         994.624 
630,648      2,439.948 
288,134      1,101,361 

S 
1.12 

1.31 

1  24 
1.25 

Canada. 
Production  of  Portland  cement. 


Year. 


Tons. 


Value 
per  ton. 


Total 
value. 


Barrels. 


V 

per 


alui 
bar 


1896 
1900 
1901 
1902 
1903 
1904 
1905 


13,064 

48,687 

52,844 

97,432 

104,623 

150,060 

255,605 


£  s.  d. 

2  5  0 

2  8  3 

2  4  6 

2  3  3 

2  5  9 

1  15  3 

1  15  6 


29,394 
117,274 
117,865 
214,295 
239,707 
265,206 
453,698 


78,385 
292,124 
317,066 
594,594 
627,741 
900,358 
1,533,628 


I 

1.81 
1.9; 
1.71 
1.71 

1.8; 

1.4 
1.4; 


Imports  of  Portland  cement. 


Year. 


Tons. 


1900 
1901 
1902 
1903 


57,077 

70,721 

86,474 

101,616 


Value 
per  ton. 


Total 


Barrels. 


Valui 

per  ban 


£    *. 
1  16 

1  18 

2  0 
1  15 


£ 
103,876 
136,374 
173,679 
180,860 


342,463 
424,324 
518,846 
609,700 


t 
1.4: 
1.5 
1.6 
1.4' 


Production  of  Portland  Cement. 


Tons. 


Barrels 


Russia — 

1890. 

1898. 

1901. 

1903. 
Belgium — 

1890. 

1892 

1903. 
Switzerland— 

1894. 

1900. 

1902. 
Denmark — 

1898. 

1904. 
Sweden — 

1894. 

1898. 

1904. 
Japan — ■ 

1892. 

1897. 
Austria — 

1898. 
Italy— 

1898. 

1899. 


133,330 
333,300 
491,660 
416,660 

116,560 
133,330 
250,000 

116,600 
200,400 
172,300 

66,600 
282,000 

55,830 

83,330 

125,500 

46,000 
100,000 


133,300 
176,000 


800,0' ; 
2.000.0C, 
2, 950.0C 
2,500,0C' 

700,00| 

800,00 

1.500.0C1 

699.0C: 
1.202.4CI 
1,033,80 

400.0C 
1.692,00| 

335,0C; 
500,00; 
753,00! 

276.0C 
600.0C 

1.000.0C 

800,00 
1,056,00' 


Estimated  World? s  Production. 


Tons. 

1886 

2.500,000 

4,170,000 

6,000.000 

10,700,000 

1892 

1898 

1903 

Barrels 


15,000,00 
25.000,00 
36,000,00 
64,000,00 


APPENDIX    B. 
Specifications  for  Portland  cement. 


1B86. 


British  Standard,  ly 


Fineness  : 

On  Bieve  50  by  50..  10  per  cent. 

76  by  76..  — 

180  by  180..  — 
Specific  gravity  ; 

At  works — 

After  delivery — 

Weight  per  bushel 116  lb. 

Soundness  Pats  warmed 

and  watered. 


3-0  per  cent. 
22-5  per  cent. 

3-15 
3-10 

le  Chatelier  test. 
Expansion      ai't^r     i 

hours — 12  mm.      ( 
Expansion  after  7  d; 

aeration — 6  mm. 


1000] 


IsI.Ol'NT      KKCKNT    l'Kni.KKSS    I  N'   Til  I)    <  I'M  E  \  I     LNDUBTm 





1888 


rth 
Mt  \\  by  1|  - 

2  days   

4  days   

7  .lays  

by  1  section — 

7  days   

2S  days   

:  nd.  1  cement  1  by  1  : 

7  d»v*   

I    28  dav»   






350  lb. 
500  lb. 
760  lb. 


Required. 


British  Standard.  1904. 


400  ll>. 
500  lb. 

120  lb. 
225  lb. 

Required. 


Discussion. 

'he  Chairman  suggested  that,  as  Mr.  Blount  had 
lioated  that  the  Standards  Committee  was  to 
I  it  very  shortly,  it  would  be  well  if  some  com- 
ml  authority  were  to  make  suggestions  on  that 
d,  which  would  certainly  receive  consideration 
the  hands  of  the  Committee.  They  would  also  liko 
hear  any  views  as  to  the  possibility  of  the  future 
irovements  to  which  allusion  had  been  made. 

Ir.  J.  L.  Spoor  said  he  thought  up  to  the  present  time 

l>tarv  kiln  could  not  burn  a  ton  of  cement  with  so  low 

I  ercentage  of  fuel  as  the  best  form  of  vertical  kiln.     A 

t    months  ago  he  examined  Mr.   Edison's  rotary  kiln 

i  iiis  works  at  Stewartsville,  N.J.     It  was  150  ft.  long, 

he  had  seen  it  make  1000  tons  a  week  of  excellent 

lent.     It  was  a  dry  process,  and  was  using  under   17 

cent,  of  fuel,  which  was  the  best  record  in  the  world.     At 

present  time  English  practice  could  not  compete  with 

t,  but  of  course  it  must  be  remembered  that  we  were 

line   with   rather   different   materials.     The   materials 

y  had   in   the   Lehigh   valley  were   exceedingly   well 

,pted   both  for  grinding  and  burning  cheaply.     Then 

re    was    a    vertical    kiln    which    was    taking   its    raw 

terial  in  the  shape  of  bricks,  or  pieces  of  dry  slurry, 

I    would    burn   it    into    excellent  clinker  of  a  specific 

vity  as  high  as  the  rotary  kiln  on  14  per  cent,  of  fuel. 

course  the  rotary  kiln  had  come  to  stay.     If  the  cement 

de  was  going  to  move  into  districts  where  the  cement 

i  to  be  used,  the  plant  would  have  to  be  adapted  to 

raw  materials  and  fuel  most  easily  obtained  on  the 

t.     At   present   the   rotary   kiln   held   the   field,    and 

» likely  to.     With  regard  to  the  Standard  Specification, 

did  not  quite  know  on  what  principles  it  was  framed. 

ooked  very  much  like  a  compromise,  and  not  a  scientific 

ndard.     Some  of  their  friends  were  a  little  bit  worried 

mt  magnesia,  as  to  which  he  was  not  quite  orthodox. 

sre  were  cements  made  out  of  dolomite  which  behaved 

y    well    for    a    number    of    years,   even    better   than 

I'tland  cement,   so    that  one  got  a  little   bit  sceptical 

i!>ut  the  various  theories  as  to  the  evil  of  magnesia. 

"t    at   any   rate   he   did   not   know   why   the   Standard 

■oification    Committee   drew    the   line   at   3    per   cent. 

other  countries  the  question  had  formed  the  subject 

inquiry    by    Commissions    of    cement    manufacturers 

1  engineers.      They  drew  the  line  at  about  4  per  cent. 

was  an  open  question,  and  if  it  was  a  hardship  pressing 

some    makers    it   ought   to   be    proved    that    cement 

.-ing  above  3  per  cent,  ought  not  to  be  put  on  tlie  market 

ore  adopting  a  Standard  Specification.     The  question 

•  the  use  of  puzzuolana  had  been  prominent  for  many 
;irs  on  the  Continent,  and  there  were  two  schools  of 
>  oion.  Michaelis  told  them  that  it  would  be  a  very 
I  id  thing  to  use  trass  as  an  admixture  with  cement, 
lecially  for  use  in  sea-water,  but  he  hoped  that  before  it 

•  3  done  they  would  carefully  consider  by  whom  it 
■  s  to  be  done,  and  in  what  quantities,  and  not  before 
I  y  had  thoroughly  proved  that  it  was  in  itself  desirable. 
i  doubted  its  advantage,  and  was  afraid  it  would  lead 

adulteration.    - 


>lr.  H.  K.  G.  Bambek  asked  the  author  for  his  reasons 
hoping  that  the  wet  process  would  become  obsolete, 
knew  that,  from  the  manufacturing  point  of  view,  with 

ny  materials  it  was  much  easier  to  produce  a  more 


perfect  mixture  with   the  aid    oi    water  m  a   medium 
than  i"  grind  the  dry  materials  together,  n h 

tome  knowledge  of  that   |»imt,  il   teemed  thai   Hi" 
prooeei   »as   very   effective   in    thai    >•   peot,    inasmuch 
i    the  common  practice  wee  to  reduce  the  raw  materials 
to  rooh  a  fine  state  oi  subdivision  thai  OT  or  68  pet  oent, 
of  the  whole  material   irai  capable,   before  leaving  the 

mixing  machine,  of  passing  through  ■  sieve  of  32,400  hoi, - 

to  the  square  inoh,  and  that  oaloulated  on  thi  dry  materials, 
of  course  the  difference  between  the  wet  and  dry  process 
only  applied  to  that  part  of  the  process  previous  to  cal- 
cination. The  author  told  them  something  about  the 
id  of  tho  fuel  ash  in  the  ordinary  or  chamber  kiltie. 
and  referred  to  the  sulphur  compounds  which  were 
in  sent  in  some  form  or  other,  which  had  the  effect,  cither 
by  becoming  mechanically  mixed  or  chemically  com- 
bined  during  calcination,  of  producing  a  somewhat  more 
slow-setting  cement  than  that  manufactured  by  the 
rotary  process.  Could  the  author  tell  them  whether 
the  presence  of  sulphur  in  some  form  in  the  cement,  pro- 
bably in  the  form  of  sulphates,  would  bo  equally  effective 
in  slowing  the  material,  if  it  were  present  in  tho  clinker 
derived  from  the  sulphur  compounds  present  in  the  raw 
material,  as  if  the  same  were  derived  from  the  fuel  used 
for  calcining  ?  An  instance  had  come  before  him  recently 
in  which,  by  selecting  portions  of  clinker  from  an  ordinary 
chamber  kiln,  which  had  cloarly  not  been  contaminated 
with  any  fuel,  ash,  or  dust,  and  by  grinding  those  portions 
and  analysing  carefully,  he  found  that  clinker  taken  from 
four  or  five  different  chamber  kilns,  manufactured  at 
different  works,  were  all  practically  free  from  fuel 
ash,  but  varied  in  the  content  of  sulphate  (SU3) 
from  0-3  up  to  1  per  cent.  All  these  clinkers,  when 
mixed  with  water,  oven  to  the  extent  of  35  percent.,  had  an 
initial  set  of  about  five  seconds,  and  an  increase  of  tempera- 
ture of  about  20°  F.  in  five  minutes  during  the  com- 
pletion of  setting,  which  was  about  that  of  a  clinker 
burnt  in  a  rotary  kiln,  where  the  ash  did  not  contaminate 
it.  Again,  Mr.  Blount  referred  to  the  great  importance  of 
reducing  the  raw  material  to  an  extremely  fine  state, 
which  was  well  known  to  cement  manufacturers.  A  case 
came  before  him  recently  in  which  a  material  which  con- 
tained a  very  large  percentage  of  sand  was  mixed  with 
chalk  in  the  right  proportion  to  make  a  good  Portland 
cement  clinker.  It  was  burned  in  a  rotary  kiln,  and  the 
clinker,  which  was  excellent  in  appearance,  was  entirely 
soluble  in  acids,  the  whole  of  the  sand,  which  was  in 
particles  of  considerable  size,  having  under  these  circum- 
stances become  combined;  but  the  clinker,  or  the  cement 
made  from  it,  was  quite  unstable,  and  not  volume  con- 
stant. Was  it  possible  that  portions  of  silica  on  the 
surface  of  the  particles  of  sand  might  by  intimate  con- 
tact with  the  lime  present  become  tri-calcic  silicate, 
whereas  a  portion  somewhat  nearer  the  interior  might 
only  have  become  di-calcic  silicate,  and  the  portion  in 
the  interior,  mono-calcic  silicate  ?  Was  that  a  possibility  ? 
Because,  if  so,  the  mixture  of  those  three  substances, 
although  all  soluble  in  acids,  might  be  the  cause  of  the 
unstable  condition  of  that  particular  clinker.  Reference 
had  been  made  to  a  new  apparatus  brought  forward 
before  this  Society  at  Liverpool,  which  determined  the 
expansion  of  cement,  which  he  believed  was  that  of 
Professor  Donnan.  He  had  had  an  opportunity  of  trying 
its  accuracy,  and  it  appeared  to  him  that  there  was  a  great 
difficulty  in  connection  with  it,  inasmuch  as  the  mercury, 
a  material  of  such  high  specific  gravity,  did  not  appear 
to  penetrate  into  the  cavities  of  the  briquette  or  block 
that  was  being  tested,  with  the  result  that  there  was  a 
certain  amount  of  expansion  on  boiling  the  block  ;  and 
if  there  were  cracks,  which  probably  there  would  be, 
the  mercury  did  not  find  its  way  into  them,  and  therefore 
in  accurate  measurement  of  the  expansion  of  that  par- 
ticular cube  was  not  obtained. 

Mr.  Gilbert  said  as  regards  the  automatic  handling 
of  the  material,  with  the  exception  of  the  rotary  kiln,  he 
rather  thought  the  upper  diagram  had  the  advantage. 
In  the  lower  diagram  there  was  a  great  deal  of  handling 
at  different  stages,  the  whole  of  which  i...=ht  be  dispensed 
with,  which  would  effect  a  saving  of  about  Is.  a  ton. 
With  regard  to  the  saving  in  the  cost  of  manufacture 
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from  the  rotary  kiln,  as  compared  with  the  Schneider 
kiln,  he  put  it  at  about  2s.  6d.  a  ton.  As  to  the  mechanical 
difficulties  connected  with  the  rotary  kiln,  he  had  been 
mainly  concerned  with  kilns  built  by  German  firms,  and 
one  defect  was  that  the  cooler  was  made  too  small  m 
diameter.  In  one  making  about  H  tons  of  clinker  per 
hour,  which  took  2S  per  cent,  of  coal,  there  should  be  about 
3000  cb.  ft.  of  cold  air  going  through  per  minute,  tc j  cool 
down  the  clinker,  and  support  combustion,  but  in  all  the 
experiments  he  had  made,  he  had  never  found  more  than 
1000  cb.  ft.  per  minute  of  cold  air  enter  the  clinker  cooler. 
The  effect  was  not  so  much  that  the  clinker  did  not  get 
cold,  but  the  end  of  the  cooler  got  red  hot.  and  its  life 
became  verv  short.  Another  difficulty  was  the  deposit 
of  a  large  quantity  of  coal  ash  and  raw  material  dust  in  the 
flues.  The  actual  length  of  kilns  working  on  the  dry 
process  depended  on  the  amount  of  moisture  in  the  raw 
materials,  if  the  waste  gases  were  used  for  drying  m  separate 
drums.  He  had  found  60  ft.  satisfactory  when  the  mois- 
ture amounted  to  16  per  cent.,  but  in  materials  containing 
only  3  or  4  per  cent.,  he  thought  the  kilns  might  be  90  to 
100'  ft.  long,  and  the  waste  gases  would  still  have  sufficient 
temperature   for  drying   purposes. 

Mr.  W.  F.  Reid  said  he  thought  the  contrast  drawn 
between  the  practice  of  1886  and  the  present  time  was  a 
little  exaggerated.     For  instance,  the  use  of  hand  barrows 
was    not    universal    in    cement    manufactories    in    1886. 
He  himself  in  1870  put  up  trucks  for  delivering  the  stuff 
at   the  top  of  the   stone   crusher.     With   regard   to   the 
specification  quoted,  he  could  only  say  that  any  engineer 
who    had    such    a    specification    in     1886    was    justified 
in  not  allowing  his  name  to  be  published.     The  specifica- 
tion of  Mr.  Grant,  of  the  Metropolitan  Board  of  Works, 
which  was  the  standard   specification  in   the  trade,   even 
in  the  sixties,  and  certainly  before  1870.  was  far  preferable. 
He  mentioned  that,  so  that  it  might  not  be  supposed  that 
these  points  in  1886  really  were,  as  they  were  represented 
to  have  been,  the  general  practice  in  this  country.     Our 
great  competitors,  the  Germans,  had  preceded  us  in  the 
scientific   testing   of   materials.     In    1869,   there   was   no 
cement  manufactory  in  this  country  that  tested  its  raw 
material  chemically.     He  brought  over  the  first  carbonic 
acid  apparatus.     Dr.  Michaelis  at  that  time  fused  a  piece 
of  cement  so  highly  limed,  that  it  raised  his  astonishment 
that   it  did  not   "  flv."     The   reason   was   a   very   good 
one.     Fused  cement  did  not  set  at  all.     They  could  get 
cement  fused  in  a  kiln  if  enough  fuel  were  put  in  ;    and  it 
ran  through  the  bars  ;    but  the  custom  was  to  throw  it 
away   because  it  would  not  set.     One   might,  perhaps, 
thus"  produce  a  setting  cement ;    but  the  fact  that  one  of 
the   most  highly   trained   scientific   men   who   had   tried 
fused  materials  s'ince  1870.  and  had  not  succeeded,  rendered 
this  improbable.     He  did  not  himself  think  that  the  fusing 
of  materials  in  that    way   would   produce    economically 
a  good  Portland  cement,  or  that  the  process  would  be  one 
which  would  be  advisable  in  any  way  as  regarded  the 
material.     When  the  materials  were  fused,  it  was  by  no 
means  certain  that  they  were  homogeneous.     There  was 
another  more  hopeful  way  he  thought.     The  composition 
of  the  slag  from  some  of  "the  blast  furnaces  in  the  United 
States   was  now   being   accurately   proportioned   for   the 
purpose  of  making  cement.    At  the  late  Congress  of  Applied 
Chemistry  in  Rome,  he  learnt  that  what  the  Americans 
chiefly   worked  for  now   was   not  the   iron  but  the  slag. 
which  thev  made  into  cement  and  carefully  proportioned 
the  materials    so    that    they    should    get    slag    suitable 
for    cement    making.     Apparently    the    iron    was    now 
becomina    a    by-product,    and    the    slag   was    the    chief 
product."   With   regard   to   the   puzzuolana,   that   was   a 
very  important  product  in  some  countries,   but  in  this 
country  he  thought  the  question  of  transport  was  altogether 
against   it,   as  they  had  to  use  a  large  proportion  of  it. 
In  the  ashes  recently  ejected  from  Vesuvius,  nature  had 
supplied  them  with  a  new  material  which  he  had  tested 
and  found  hydraulic ;  60  per  cent,  was  soluble  in  hydro- 
chloric acid.  "  With  r-gard  to  the  tests  at  the  present  day, 
he  thought  there  was" an  opening  for  some  modification. 
The  fineness  was  undoubtedly  the  one  thing  the  consumer 
wanted.     If  he  got  that,  he  could  utilise  the  cementitious 
properties  of  the  product  to  the  highest  degree,  and  the 


finer  the  cement  the  greater  the  trade  would  be.  Althoui; 
perhaps  the  manufacturer  might  object  to  greater  finene>| 
vet  if  he  could  only  increase  the  demand  and  suppla  j 
ordinary  lime,  he  would  be  working  to  his  own  interest 
He  should  have  liked  to  have  heard  something  about  t 
verv  extensive  plant  put  up  by  Mr.  Edison  in  the 
He"had  taken  the  whole  cement  industry  in  hand  ai 
remodelled  it,  and  started  cement  works.  W  hen  he  • 
in  the  States  he  endeavoured  to  see  them,  b 
was  unable  to  do  so,  and  if  any  gentleman  present  h 
been  there  it  would  be  very  interesting  to  hear  somethu 
about  them. 

Mr.  Frisweia  said  he  should  like  to  say  a  few  wor 
on  behalf  of  a  man  who  was  long  dead.  In  the  ye 
1887,  he  wrote  an  article  in  the  "  Engineer  "  *  on  the  ptow 
of  burning  cement  in  a  cylinder,  which  had  been  publish 
in  the   previous   year   by   Mr.    Frederick   Ransome.     > 

i   Ransome  had  nearly  ruined  himself  in  endeavouring 
get   this   process   introduced,   and   in   that   year  he  h 

1   succeeded  in   getting  a  kiln  at   work  at  Messrs.   Gibl 

*    kil 


Works   at   Grays.     He   went   down   and   saw   that 
It  was  an  iron  "cylinder  25  ft,  long  and  5  ft.  in  diamet., 
lined  with  fire   brick,  fired   by  means  of  small  Sieme 
producer,  about  3  cwt.  per  hour,  and  was  supplied  wi 
regenerative  chambers,  so  that  the  waste  heat  from  t 
kiln  was  returned  to  it.     Ransome  was  making  cement  th 
at  the  small  rate  of  something   less  than  1  ton  an  hoi 
but  it  was  quite  successful,  and  good  cement  was  produce: 
He   spent   many  months  after  that  in  endeavouring 
get  it  taken  up  here,  but  in  vain.     It  was  not  until  t 
invention  had  travelled  to  the  United  States,  was  adopt  | 
there,  and  had  then  been  brought  back   again,   that  t 
matter  became  interesting  to  English  manufacturers, 
was  a  sad  story,  but  one  which  ought  to  be  put  on  recon; 
Mr  A.  O.  Tkechmann  said  he  agreed  with  Mr.  Bamt 
that  no  better  method  of  bringing  the  raw  materialsin 
close  combination  than  the  wet  method  could  be  devise 
and  he  would  like  to  know  the  reason  of  Mr.  Blount  a  pi 
ierence  for  the  dry  process.     It  could  scarcely  be  on  t 
score    of    smaller    fuel    consumption    causing    less    co 
tamination   of   the   purity   of   the   product   through  cc 
ash,   because   in  the   rotary  kiln,   as   Mr.    Blount  state: 
practically    all    the    coal    ash    went    up    the     chimne| 
There  was  one  serious  objection  to  the  dry  process  wi, 
rotary  kilns.     In  America,  round  about  the  dry-proc*! 
works,  the  country  was  coated  with  a  covering  of  du:, 
which    was    anything    but    pleasing   to    the   neighbor,  I 
With  regard  to  the  setting  time,  Mr.   Blount  seemed 
consider  it  was  very  easy  to  bring  rotary  burnt  clink 
to  the  required  setting-time  by  the   addition   of    wat< 
but  he  thought  in  practice  it  was  not  so  easy.     The  a* 
of  the  fuel  used  in  the  fixed  kiln  acted  as  a  useful  retard! 
atrent  in  the  setting  process.     If  clinker  were  taken  qui 
free  from  impurities  of  that  kind,  the  setting  time  wa«| 
difficulty.     It  was  therefore  very  useful  to  mix  the  chnkl 
from  a  rotary  kiln  with  that  from  a  fixed  kiln  ;   the  produ 
might  not  be  so  pure  from  the  critic's  point  of  view,  b 
it  was  a  very  useful  article.     With  regard  to  the  btanda. 
Specification,  he  did  not  think  it  ought  to  be  made  mu 
more  severe.      So  far  it  had  been  very  useful  to  the  man 
facturer,  because  it  had  been  the  means  of  his  comi 
to  an  understanding  with  his  customers  as  to  their  requn 
rnents  ;    but  he  had  had  to  modify  his  plant  more  or  1< 
in  order  to  bring  the  whole  of  his  product  to  that  standai 
and  to  make  it  more  severe  now  would  be  rather  a  bar 
i    ship      He  did  not  agree  with  Mr.  Blount  that  the  manuff 
!   ture  of  cement  would  necessarily  for  the  future  be  localise 
'    in  the  large  consuming  centres.     It  took  about  oO  c\» 
of  material  to  make  1  ton  of  cement,  and  therefore  cc 
of   transport    would   prohibit   works   being   put   down 
districts  in  which  the  raw  materials  were  not  to  be  four 
As  to  the  use  of  puzzuolana,  he  really  thought  the  pi 
portion  to  be  added  and  the  reasons  for  which  it  was  to 
used,  should  be  very  carefully  stated.     It  would  not  i 
to  introduce  it  for  all  classes  of  work.     For  sea  work 
might    be    specified,    but    the    proportions    should 
accurately   stated.     He   thought   the   theory   of  Chffo 
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rdson  Hint  <-<■  unii t  linker  was  ■  solid  solution  «! 
quite  obvious,  liut  it  did  not  explain  anything  serviceable 
to  the  manufacturer. 

Mr.    W.    J.    A.    Buttkufiei.h    said    he    recollected    the 

introduction    of    the    rotary    kiln    by    Mr.    Kans and 

he   understood    that    one   of   the   chief   causes   oi    failure 

then    was    the    difficulty    of    fitting    a    Buffloientrj     g I 

basic  lining.  The  principal  change,  however,  was  that  then 
it  was  fired  by  gaseous  fuel:  now  n  appeared  to  bo 
always  fired  by  coal  dust,  and  he  would  bo  glad  to  hear 
if  the  author  considered  tlmt  this  change  in  the  mode  ot 
firing  had  been  in  a  large  measure  responsible  for  the 
present  success  of  the  rotary  kiln. 

Dr,  Stevens  said,  with  regard  to  the  specification  for 
Portland  cement,  there  was  one  standard  ho  looked  for 
in  vain  on  tho  table,  and  that  was  the  ratio  of  limo  to 
lilica  plus  alumina.  In  the  pamphlet  published  by  the 
Standard  Specification  Committee  this  ratio  was  given 
as  a  sort  of  footnote.  He  did  not  know  why  it  was  put 
as  a  footnote,  bocause  if  it  was  intended  to  hold  good  it 
should  have  been  put  in  the  text,  but  there  appeared 
some  difference  of  opinion  about  it.  and  it  might 
want  revising.  For  that  reason  he  should  liko  to  hear 
the  author's  opinion  on  tho  matter. 

Mr.  Rhodin  said  he  happened  to  consult  Mr.  Blount  with 
regard  to  making  white  l'ortland  cement  ;  they  were  bent  on 
the  idea  of  utilising  the  potash  in  felspar  for  agricultural 
purposes,  but  they  found  the  difficulty  of  having  about 
70  per  cent,  of  residue  which  they  did  not  know  what 
to  do  with.  Then  they  thought  of  utilising  it  for  making 
Portland  cement  which  should  be  white.  They  tried  it 
in  Denmark  and  other  places,  and  eventually  came  to 
Mr.  Blount  and  he  tried  it  and  actually  made  cement 
of  exactly  the  same  properties  as  ordinary  l'ortland 
cement  with  practically  very  little  colour.  Mr.  Blount 
ascribed  the  green  colour  to  the  002  per  cent,  of  manganese 
which  occurred  in  felspar.  But  it  appeared  to  him  that 
if  it  could  be  derived  from  any  trace  of  oxide,  even  a 
small  trace  of  iron  in  these  alkalis  would  cause  a  remark- 
able discoloration.  There  was  one  point  on  which  he 
differed  from  .Mr.  Blount,  and  that  was  that  tho  decrease 
in  the  cost  of  producing  power  should  have  made  such  a 
difference  to  chemical  manufacturers.  He  had  known 
of  a  case  where  £40,000  or  £50,000  was  spent  on  new- 
machinery,  and  a  saving  of  from  17  to  15J  per  cent. 
resulted  :  but  if  they  calculated  the  interest  on  the  money 
spent  he  believed  it  would  be  the  other  way  about.  Last 
year  he  saw  a  60  h.p.  rolling  mill  driven  by  one  of  the  old 
engines  made  by  Mr.  Watt  himself,  and  it  was  quite  econo- 
mical. 

Mr.  Clayton  Beadle  asked  what  was  the  best  length 
of  a  rotary  kiln,  and  whether  any  great  increase  in  the 
length  above  those  now  in  use  was  probable.  The  Edison 
kilns  were  made  of  cast  iron  instead  of  wrought  iron 
or  steel,  and  they  very  quickly  cracked  ;  one  of  them 
had  to  be  supported  by  iron  bands.  The  prevalent  idea 
then  seemed  to  be  that  kilns  50  ft.  long  were  the  best. 
although  some  manufacturers  were  building  them 
about  72  ft.  Now,  they  heard  that  Edison  had  them 
in  operation  at  a  length  of  150  ft. 

Mr.  Blount,  in  reply,  drew  attention  to  an  old  machine 
for  testing  the  strength  of  cement  which  had  been  lent  by 
-rs.  Cubitt,  which  was  an  interesting  forerunner  of 
modern  testing  machines.  He  said  he  should  prefer  to 
answer  the  criticisms  which  had  been  made  on  the  paper 
in  writing,  as  he  could  not  go  into  them  at  that  late  hour, 
and  he  would  only  refer  to  such  points  as  he  could  dispose 
of  very  briefly.  As  to  the  length  of  the  kilns  he  should  say 
a  maximum  length  of  120  ft.  was  not  far  out.  The  ratio  of 
lime  to  acid  oxides  was  based  on  Le  Chatelier's  equation. 
but  the  value  2-75  was  written  in  instead  of  3,  because  the 
consensus  of  opinion  on  the  Standard  Committee  was 
rather  against  going  the  full  length  :  he  quite  agreed  that 
the  figure  might  be  revised,  and  possibly  raised  a  little. 
With  regard  to  Mr.  Butterfield's  remarks,  it  was  quite  true 
there  was  trouble,  apart  from  the  basic  lining ;  the 
producer  gas  was  a  cause  of  difficulty,  because  with  it 
regeneration    was    necessary,    and    regeneration    with    a 


cement  kiln  was  no!  an  easy  matter  on  account  oi  ths  dust, 
among  other  things.     He  thought   thi  iln  in   the 

1 1 .,  had  no  nee  I  prospect  before  it  ant  II  oms 
Linn  .it  fuel  equivalent  to  oil  fuel,  whioh  had  already 
sd  a  suocess,  had  be«  a  devised,  Thi  and  was 
attained  when  powdered  ooal  w«  used,  With  regard  to 
sulphur  in  the  fuel,  he  did  no)  knera  whj  it  bould  be 
thai  sulphates  should  iter  influence  In  one  i 

than   ill  another,    but    he   admitted    that    there   wci.     mmiii 
peculiarities     in     their     action,     ami     that     so  inclines    an 

advantage  wa>  gained  bj  i,  ing  a  mixture.     With  regard 

to   the  silica   in   the  clink, -i.   he   thought    that    Mr.    I '.amber 

put  the  explanation  correctly,  but  perhaps  it  was  olearei 

to  sav  that  it  was  the  surplus  lime  whioh  made  tin  ot  mi  nl 
unsound.     He  should  like  to  join  issue  with   Mr,    Reid 

I   the  pie  tec  in  1886;    he  had  no  doubt  the  works 
with  which  Mr.  Reid  was  acquainted  pursued  *  practice 

Letter  than  he  (Mr.  Blount)  had  represented,  but  at  the 
sane-  tunc  the  methods  which  he  had  described 
typical  of  what  prevailed  at  that  tunc.  The  engineer 
to  whom  he  had  referred  was  one  of  the  largest  users  of 
cement,  and  had  constrm  ted  most   important    works. 

Mr.  Blount,  replying  in  writing  to  the  rest  of  tho 
discussion,  agreed  that  all  reasonable  nggestioni  would  be 
most  carefully  and  impartially  i  onsidered  by  the  Standards 
Committee,  He  was  much  interested  in  Mr.  Spoor's 
ounl  ot  a  vertical  kiln  using  as  little  as  14  per  cent, 
of  fuel,  and  should  like  further  details,  as  this  consumption 

aas  within  sight  of  the  calculated  minimum.  It  was  true 
that  there  had  been  much  debate  concerning  the  per- 
missible limit  for  magnesia,  and  that  some  magnesias 
tits  behaved  well  :  in  view,  however,  of  the  want  of 
precision  of  our  knowledge  of  the  i  hemistry  <>f  magnesian 
cements,  caution  was  obligatory,  at  least  on  those  respon- 
sible for  a  standard  specification.  With  regard  to  trass, 
he  did  not  think  there  could  be  two  opinions  as  to  its 
beneficial  effect  on  the  Btrength  of  concrete  ;  where,  when. 
and  by  whom  it  should  be  mixed,  was  another  matter; 
on  the*  whole  the  balance  oi  advantage  was  with  the  plan 
of  carrying  out  the  mixture  at  the  place  where  the  cement 
was  being  used  under  the  supervision  of  the  engineer. 

Mr.  Bamber  had  unintentionally  over-emphasised  his 
|  Mr  Hlount's)  views  regarding  the  obsolescence  of  the  use  of 
wet  raw  materials.  He  believed  that  from  tho  technical 
standpoint  it  was  desirable  that  the  wet  process  should  be 
abandoned  because  of  tne  necessity  of  driving  off  a  largo 
quantity  of  water,  superfluous  for  any  other  purpose  than 
aiding  "admixture.  There  was  really  no  difficulty  in 
mixing  dry  raw  materials  thoroughly  :  everyday  ex- 
perience was  sufficient  proof  of  this.  He  had  tombed 
on  the  sulphate  question  m  his  oral  reply.  He  thought 
the  difficulty  of  making  sound  cement  from  a  sandy 
raw  material  arose  from  the  fact  that  many  of  the 
particles  were  not  sufficiently  fine  even  after  careful 
grinding  to  be  in  such  intimate  contact  with  the  lime 
as  to  ensure  their  uniform  union;  thus  silicates 
lower  in  lime,  mixed  with  lime  uncombined  with  silica, 
would  exist  side  by  side  in  the  cement,  the  whole  of  the 
clinker  would  be  soluble  in  acids,  and  nevertheless,  because 
of  its  unsaturated  lime,  it  would  be  unsound.  Prof. 
I  Ionium's  apparatus  was,  as  he  understood  it,  designed  to 
measure  the  dilatation  of  the  test  piece  as  a  block,  and  not 
to  rake  account  of  pores  or  fissures  ;  if  that  was  tho  correct 
view,  the  best  measurement  was  obtained  when  the 
mercury  did  not  find  its  way  into  the  interior  of  the  block. 

In  reply  to  Mr.  Gilbert,  he  wished  to  remark  that  the 
diagram  given  of  a  modern  cement  works  was  chosen 
as  an  instance  of  contemporary  practice  ;  every  works 
had  its  different  conditions  to  be  met.  and  no  doubt  in 
some,  even  cheaper  and  simpler  methods  of  handling 
would  be  possible;  the  sketch  was  typical  and  illustra- 
tive, and  was  not  intended  as  a  rigid  standard  which 
could  not  be  departed  from,  whatever  the  situation  and 
facilities  of  the  works.  Ho  agreed  that  as  at  present  the 
rotatory  process  was  relatively  young,  and  was  being 
continually  applied  to  raw  materials,  and  in  situations 
that  were  not  quite  identical  with  the  materials  and  places 
where  it  had  already  been  used,  there  was  need  for  each 
case  to  be  studied  on  its  merits,  and  the  plant  modified 
ad  hoc 

He    would    add    to    what    he    had   already    said    to 
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Mr.  Reid,  that  he  felt  it  was  not  that  his  description 
failed  to  give  a  true  picture  of  the  condition  of  things 
in  1886,  but  that  Mr.  Reid  at  that  date  was  a  little  ahead 
of  his  time.  The  experiments  on  fused  clinker  referred 
to  were  of  much  later  date  than  1869,  and  proved  clearly 
that  fused  cement,  if  of  proper  composition,  was  sound  and 
strong.  The  fused  cement  which  would  not  set  and  had  to 
be  thrown  away  was  either  of  the  same  composition  as 
ordinary  clinker,  or  more  probably  was  even  lower  in 
lime  ;  in  consequence,  when  fused,  it  was  little  better 
than  a  slag,  and  generally  inert.  He  thought  that  so  far 
from  a  blast-furnace  process  failing  to  produce  a  homo- 
geneous cement,  it  was  an  apparatus  eminently  fitted 
to  turn  out  a  product  of  unfailing  uniformity.  He  was 
glad  to  know  that  Mr.  Reid  regarded  the  replacement 
of  ordinary  lime  by  cement  as  desirable,  and  not  improbable. 
He  thanked  Mr.  Friswell  for  his  reference  to  the  good 
work  in  early  days  of  Mi .  Frederick  Ransome ;  he 
had  himself  touched  on  it  some  years  ago  in  a  paper  pre- 


sented to  another  institution.  In  his  opinion  the  substi- 
tution of  coal  dust  for  gaseous  firing  had  had  a  most 
important  influence  on  the  development  of  the  rotary  kiln. 
Mr.  Rhodin's  remarks  were  of  particular  interest  as 
showing  how  a  waste  product  which  was  rather  an  incum- 
brance might  be  the  raw  material  of  a  new  industry ; 
white  Portland  cement  would  serve  many  constructional 
and  decorative  uses,  and  its  manufacture  might  well  be 
undertaken.  He  could  hardly  believe  that  Mr.  Rhodin, 
whom  he  knew  to  be  eminently  modern  in  his  ideas, 
was  serious  in  his  contention  that  it  was  impolitic  on  the 
part  of  chemical  manufacturers  to  adopt  modern  power 
plant.  Of  course,  if  the  cost  of  the  power  was  a  small  part 
of  the  whole  cost  of  manufacture,  it  might  not  be  worth 
while  to  replace  old  engines,  but  when,  as  in  the  case  of  the 
cement  industry,  the  cost  of  power  was  an  important 
item  in  the  cost  of  manufacture,  the  manufacturer  simply 
could  not  afford  to  go  on  using  the  heat  engines  of  a 
past  generation. 


Journal  and  Patent  Literature. 
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(Continued  from  page  973.) 

English  Patent. 

Distilling  and  evaporating  liquids   in  vacuo  ;    Method  of 

and  apparatus  for  .     0.   Unglaub,   Salford.     Eng. 

Pat.  18,172,  Sept.  8,  1905. 
The  liquid  to  be  evaporated,  or  distilled,  is  first  run  through 
a  coil  arranged  within  a  jacket  surrounding  a  vacuum 
chamber,  and  heated  by  steam  traversing  the  jacket. 
The  bottom  end  of  the  coil  discharges  into  the  vacuum 
chamber,  wherein  the  lighter  portions  of  the  liquid  are 
vaporised,  and  the  heavier  portions  are  discharged  into 
a  receiving  chamber.  (Reference  is  directed  to  Eng.  Pats. 
17,053  of  1896;  19,262  and  19,957  of  1898;  and  6972 
of  1902  ;   this  J.,  1897,  601 ;  1902,  765.)— C.  S. 

United  States  Patents. 

Vacuum   pan.     J.     Kostalek,     Prague,  Austria-Hungary. 

U.S.  Pat.  832,677,  Oct.  9,  1906. 
The  vacuum  pan  has  a  "  non-scorching  "  heating  system 
movably  mounted  within;  this  consists  of  a  series  of 
superposed  heating  coils  separated  by  inlet  and  outlet 
compartments,  and  so  arranged  that  the  outlet  of  one 
coil  is  connected  to  the  inlet  of  the  next.  Valves  are 
placed  between  the  coils,  so  that  the  heating  can  be  con- 
trolled, and  the  coils  are  provided  with  valved  outlets 
for  the  escape  of  condensed  liquid. — W.  H.  C. 

[Separating']  machine;    Centrifugal  ■ .     A.  J.  Ericsson, 

Assignor  to  Aktiebolaget  Separator,  Stockholm.  U.S. 
Pats.  832,047  and  832,048,  Oct.  2,  1906. 

See  Eng.  Pats.  10,862  and  19,109  of  1905 ;   this  J.,  1905, 

958,  and  1906,  418.— T.  F.  B. 

Separator  bowls  ;   Distributing  device  for  centrifugal -. 

N.  S.  Bok,  Stockholm.     U.S.  Pat.  832,837,  Oct.  9,  1906. 
See  Fr.  Pat.  355,062  of  1905  ;  this  J.,  1905, 1162.— T.  F.  B. 

Filter ;  Parallel  .  J.  Kostalek,  Prague,  Austria- 
Hungary.  U.S.  Pat.  832,678,  Oct.  9,  1906. 
The  claim  is  for  a  receptacle  for  the  filtering  medium, 
provided  with  inlet  and  outlet  pockets  arranged 
alternately,  and  connected  to  separate  gutters.  The 
pockets  comprise  a  lower,  unperforated  collecting  tube, 
an  upper,  perforated  inlet  tube,  and  a  perforated  collecting 
chamber,  connecting  and  communicating  with  the  tubes. 

— W.  H.  C. 


Drying  apparatus.  W.  J.  McElroy,  Assignor  to  W.  W. 
McElroy,  Buffalo,  N.Y.  U.S.  Pat.  832,874,  Oct.  9,  1906. 
An  upright  cylindrical  casing  is  divided  into  chambers 
by  horizontal  partitions  which  have  openings  alternately 
at  the  centre  and  at  the  sides,  through  which  the  material 
passes  from  chamber  to  chamber.  A  vertical  shaft, 
driven  from  above,  passes  through  the  centre  of  the 
casing,  and  is  provided  with  an  adjustable  rotary 
horizontal  shaft  in  each  chamber,  supported  at  its  outer 
end  by  a  wheel  which  runs  in  a  track  situated  round  the 
periphery  of  each  chamber.  A  screw-conveying  worm, 
supported  and  driven  from  the  horizontal  shaft,  moves 
the  material  towards,  and  away  from,  the  centre  of  alter- 
nate chambers. — W.  H.  C. 

German  Patent. 

Steaming    and    drying    apparatus ;     Movable    perforated 

shdf  in  .     H.  Meyer.     Ger.  Pat.  172,451,  May  3, 

1905. 
The  patent  relates  to  an  apparatus  which  can  be  used 
both  as  a  steaming  or  extracting  apparatus,  and  as  a 
dryer.  When  used  for  the  first-mentioned  purpose,  the 
material  under  treatment  rests  on  a  perforated  shelf  in 
the  rotating  drum  of  the  apparatus,  but  when  used  as  a 
dryer,  the  shelf,  by  means  of  a  suitable  arrangement  of 
levers,  is  made  to  hang  loosely  from  one  end,  so  that  as 
the  drum  rotates,  the  material  can  come  in  contact  with 
the  whole  of  the  heating  surface. — A.  S. 


II.— FUEL,    GAS,   AND    LIGHT. 

(Continued  from  page  976.) 

Sugar  cane  ;    Composition  and  percentage  of  woody  fibre 

in  .     Value  of  bagasse  as  fuel.     H.  Pellet.     XVL, 

page  1059. 

English  Patents. 

Filter -presses  [for  peat,  <fcc.].     J.  Hemmerling,  Dresden, 
Germany.     Eng.   Pat.   10,187,  May  1,  1906. 


To  avoid  the  contamination  of  the  expressed  liquid  by 
fine  particles  of  solid  matter,  a  hollow  chamber,  a  cross- 
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section  of  which  is  shown  in  th<>  figure,  is  placed  between 
each  layer  of  material  and  the  ordinary  perforated  sopa- 
riiting  plate.  The  liquid  accumulates  in  tho  Bpaces,  b, 
■fetch  are  made  sufficiently  largo  to  contain  fho  wholo 
ol  Ihe  liquid  expressed  from  each  layer  ol  n  itcrial,  the 
lino  particles  of  Bolid  matter  being  ki  by  the  air 

i  pressure  in  the  chambers.     The  latter  are  connected  by 
■hallow  cross   channels   at    e,    which    are     provided    with 
line  passages,  r.  through  which  the  air,  but  not  the  liquid, 
ape. — W.  H.  0. 

Burners  or  furnaces;  Hydrocarbon- fuel-.  A.  J.  Boult. 
[xmdon.  From  Soc.  in  Parteoipaz.  par  la  Combustione 
Liquida,   Genoa.     Eng.    Pat.   9121,   April    17.   1900. 

A  hollow  metal  casing  is  provided  with  a  compressed- 
air  inlet,  and  also  with  two  inclined  planes  (ono  forming 
the  hearth)  down  which  the  liquid  fuel  Hows,  these  planes 
being  perforated  with  slots  or  holes,  in  such  wise  that 
the  compressed  air  escapes  through  them  in  different 
directions,  but  substantially,  at  right  angles  to  each  other, 
i.e.,  the  perforations  in  the  one  inclined   plane  are  hori- 

!  zontal.  whilst  those  in  the  other  are  vertical.  A  series 
of  refractory  bricks  may  be  arranged  in  a  suitable  position 

|  above  the  burner,  to  ensure  complete  combustion,  and, 
by  reflecting  heat  on  to  the  descending  oil  fuel,  accelerate 

i  the  vaporisation  of  the  same. — C.  S. 

Coke    ovens.     W.     Hibv,    London.     Eng.     Pat.    27,001, 

,  Dec.  27,  1905. 

In  order  to  protect  the  workmen  from  the  smoke  which 
is  given  off  during  the  introduction  of  the  fresh  charge, 
the  connection  to  the  hydraulic  main  being  shut  off,  a 
pipe  is  temporarily  connected  to  the  soot  door  of  the 
ascension  pipe.  This  pipe,  which  projects  vertically 
upwards,  has  a  steam  jet  so  that  it  acts  as  an  ejector 
which  draws  off  the  gases  and  smoke,  and  delivers  them 
at  a  point  well  away  from  the  door  of  the  oven.  The  pipe 
is  slung  from  a  traveller  which  works  on  a  gantry  extending 
the  whole  length  of  the  battery  of  ovens,  so  that  it  can 
be  moved  from  oven  to  oven  as  required. — W.  H.  C. 

Power   Gas ;     Generation   of   .      H.    G.    Bovd    and 

\V.  R.  McKay,  London.  Eng.  Pat.  18,930,  Sept.  19, 
1905. 
A  mixture  of  oyster,  mussel,  or  other  marine  shells 
(9  parts),  with  iron,  copper,  or  other  metallic  filings  (say, 
1  part),  is  placed  in  a  vessel  fitted  with  a  rotary  shaft 
and  Stirling  blades.  Dilute  sulphuric  acid  is  fed  into  the 
mixture  according  to  requirements,  and  the  gas  generated 
is  led  off  through  a  moisture  trap,  and  storage  vessel,  to 
the  motor  to  be  worked  by  it. — H.  B. 

Gas  generator  furnaces.     L.    Bcmelmans,    Brussels. 

Eng.  Pat.  19,617,  Sept.  28,  1905. 

The  generator  has  a  rotary  central  shaft,  and  stationary 

'  outer  wall,  the  shaft  carrying  devices  which  continuously 

;  raise  the  fuel,  both  at  the  sides  and  in  the  centre,  in  vertical 
slices,  and  let  it  drop,  so  as  to  prevent  clinkering.  &c. 
To  agitate  the  main  body  of  fuel  in  this  way,  arms  carried 
by  the  rotary  shaft,  and  provided  with  scrapers,  extend  over 

I  the  stepped  grate  at  a  small  distance  above  it,  the  arms 
being  of  such  shape  that  the  upper  face  forms  an  incline 

I  in  the  direction  of  rotation  :  as  each  arm  moves,  the  fuel 
is  raised  by  the  inclined  surface,  and  then  suddenly  drops 

'  behind  the  arm.  In  the  centre  of  the  furnace,  where 
rotating  arms  have  but  little  effect,  a  cylindrical  body. 
forming  a  worm  or  screw-sbaped  incline,  is  provided  upon 
the  shaft  ;  this  likewise  raises  the  fuel  gradually,  and  then 
allows  it  to  drop  abruptly.  The  rising  and  falling  move- 
ments affect  the  fuel  throughout  its  entire  height. — H.  B. 

,  Gas  producer  fur^ice  '  Processes  of  regulating  the  tempera- 
ture of  combustion  in  a  for  heating  retort  ovens  or 

lor  other  uses.     H.  L.  Dohertv,  Madison.  U.S.A.     Ene. 
Pat.  19,716,  Sept.  29,  1905.     Under  Int.  Conv.,  Oct.  25, 
1904. 
Sk  U.S.  Pat.  829.105  of  1906  ;  this  J.,  1906,  877.— T.  F.  B- 

Gat     producers.     J.     J.     Bowmer,     Newcastle-on-Tyne. 

Eng.   Pat.   21,405,   Oct.   21,    1905. 
For  the  purpose  of  facilitating  the  removal  of  clinker 


Ironi  Um  grate  ol  the  producer,  tho  bars  of  the  grate  are 

ted  i f  on.,  end,  an  *  ~  <<r  other 

obstructions  below,  so  that  an  [.-shaped  pricker,  inaertod 
through  the  bars  from  below,  m  .  n  forward  the 

full  length  ol  the  bai  thai  pulling  out  the  clinker.  A 
box-like  device,  which  is  open  below  and  the  inner  side 
oi  whioh  reaches  down  to  near  the  fire-bars,  is  fixed 
over  their  front  end  ;  llns  maintains  a  dear  space  at  tho 
end    of    the    bars,    down    through     which    tho    extracted 

n  may  fall  into  the  ash  pit,  whilst  the  inner  sido  of 
the  box  holds  back  the  mam  body  of  fuel,  preventing  it 
from  falling  forward  over  the  front  ends  of  the  fir. 

—  11   a 

Carbonising  coals  for  the  prmluction  of  illuminating  and 
hating  gates,  and  apparatus  therefor.  W.  XOUng, 
Peebles,  and  S.  Glover,  St.  Helens.  Eng.  Pat.  23,650, 
Nov.  17.  1905, 
The  coal  is  carbonised  in  vertical  or  highly  inclined 
retorts,  which  are  heated  externally  by  means  of 
generator  gases  so  that  the  coal  becomes  progressively 
hotter  as  it  descends.  The  upper  section  of  each  retort, 
which  is  above  the  top  level  of  the  coal,  and  through 
whi(  li  the  coal-gas  has  to  pass,  is  heated  to  a  temperature 
lower  than  that  of  the  sections  below,  whereby  the  gas 
is  subjected  to  the  action  of  radiant  heat  sufficient  to 
"  crack  "  the  more  complex  vapours  efficiently.  The  gas,  on 
it*  way  from  the  top  of  tho  retort  to  the  hydraulic  main, 
is  led  through  the  charge  of  raw  coal  contained,  in  a  closed 
section  of  tho  hopper  surmounting  the  retort,  whereby 
tarry  and  sooty  matters  are  filtered  off. — H.  B. 

Petrol   and   other   oils ;     Process   and   apparatus   for   the 

vaporisation  of  for  tlte  production  of  carburetled 

air.  W.  P.  Thompson,  London.  From  Soc. 
d' Eclair,  et  de  Chauff.  par  les  Proccdds  A.  Guy,  Xeuilly, 
France.     Eng.  Pat.  3892,  Feb.   10,  1906. 

Ix  the  process  of  carbnretting  air.  wherein  the  petrol  or 
heavier  hydrocarbon  is  fed,  according  to  requirements, 
on  to  the  surface  of  a  body  of  water  within  the  carburetting 
chamber,  the  evaporation  of  the  hydrocarbon  is  quickened 
by  heating  the  water  by  means  of  an  external  source  of 
heat,  as,  for  example,  an  ordinary  hot-water  circulating 
device. — H.  B. 

Gas  [Carburetled  air]  for  illuminating  and  healing  purposes 
from   petroleum    spirit   or  other   volatile   oil  or   spirit  ; 

Apparatus  for  producing .     B.  K.  Green  and  C.  A. 

Horn,  Great  Malvern.     Eng.  Pat.  5222.  March  3,  1906. 

The  apparatus  consists  of  a  carburetting  chamber,  into 
which  a  part  of  the  air  supply  is  blown  through  pipes 
immersed  in  the  hydrocarbon,  so  as  to  produce  a  spray, 
whilst  the  other  portion  of  the  air-supply  is  projected 
into  the  spray  ;  a  series  of  vertical  pipes,  leading  the  gas 
upwards  to  a  drying  and  condensing  chamber,  which  is 
charged  with  calcium  chloride  or  bath-stone ;  and  a 
back-flash  safety  valve  fixed  in  the  outlet  from  the 
condenser  to  the  gas  mains.  In  order  that  the  gas  pro- 
duction may  vary  automatic  illy  with  the  consumption, 
an  air-escape  valve,  controlled  by  the  internal  pressure 
of  the  apparatus,  is  provided  on  the  air-supply  pipe  of  the 
carburetter  :  if,  owing  to  fall  in  the  gas  consumption, 
the  pressure  rises,  the  relief  valve  opens  more  or  less  and 
allows  more  or  less  of  the  air  to  escape  into  the  atmosphere. 

— H.  B. 

Carburetled  air;    Apparatus  for  the  production  of  . 

Economic  Safety  Gas  Co.,  Ltd.,  and  C.  C.  Fowler, 
London.  Eng.  Pat.  12,076,  May  23,  1906. 
The  apparatus  comprises  a  hot-air  motor,  the  burner  of 
which  is  fed  with  gas  from  the  apparatus  ;  a  blower,  driven 
by  the  motor,  and  forcing  air  through  a  pipe  which  is 
situated  near  the  motor  flame  so  as  to  be  heated  ;  a 
carburetter,  through  which  the  warmed  air  passes  ;  and 
a  gas-holder.  The  carburetter  consists  of  a  horizontal 
casing,  divided  by  a  partition  into  two  compartments. 
From  the  smaller  chamber,  which  is  in  communication 
with  the  petrol  and  warm-air  supplies,  three  perforated 
pipes  extend  into  the  larger  compartment,  along  the 
bottom,  and  the  air  forces  petrol  through  these  pipes,  so 
that  it  issues  upwards  as  a  spray  into  the  larger  com- 
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partment.  The  warm  air  flows  from  the  small  into  the 
large  compartment  through  several  nozzles  which  pass 
through  the  partition,  and  mixes  with  the  petrol  spray 
before  entering  the  gasholder. — H.  B. 

Gases;    Processes  and  apparatus  /or  purifying ,  and 

otherwise  treating  gases  with  liquids.  A-  Elsenhans, 
Essen-Riittenseheid,  Germany.  Eng.  Pat.  25,665, 
Dec.  9,  1905.     Under  Int.  Con  v.,  Dec.  13,  1904. 

See  Fr.  Pat.  360,341  of  1905  ;  this  J.,  1906.  466.— T.  F.  B. 

Explosive  and  other  gases  ;    Apparatus  for  detecting . 

H.  E.  Hauger  and  C.  P.  Pescheux,  trading  as  Soc.  H. 
Haugerand  Pescheux,  Paris.  Eng.  Pat.  3371,  Feb.  12, 
1906.     Under  Int.  Con  v..  Feb.  22,  1905. 

The  apparatus  consists  essentially  of  a  sensitive  balance 
enclosed  in  a  case  open  to  the  surrounding  air  by  means 
of  gratings  ;  one  arm  of  this  balance  carries  a  hermetically 
closed  receptacle  containing  air  at  the  usual  temperature 
and  pressure,  the  other  arm  carries  a  stirrup-shaped  tray 
(bell-jar)  of  the  same  surface  as  the  closed  receptacle. 
The  object  of  balancing  in  this  way  is  to  cause  dust  to 
settle  equally  on  the  receptacle  and  its  counterpoise. 
The  balance  is  adjusted  so  as  to  be  in  equilibrium  in 
ordinary  air  ;  when,  through  the  presence  of  foreign  gases 
in  the  outer  air,  one  side  becomes  heavier  than  the  other 
and  the  balance  inclines  either  way,  pointers  on  the  arms 
slip  into  mercury  cups  and  close  an  electric  circuit,  thereby 
ringing  an  electric  bell.  Difference  in  temperature  of  the 
enclosed  and  outer  air  are  equalised  by  a  compensator 
fixed  to  the  end  of  the  arm  which  carries  the  counterpoise. 
This  compensator  consists  of  a  spiral  of  soft  iron  and  zinc 
soldered  together,  with  the  zinc  on  the  outside.  Expan- 
sion or  contraction  of  the  spiral  through  differences  in 
temperature,  causes  a  reel  to  slide  horizontally  on  a  wire 
attached  to  the  beam  in  such  a  way  that  equilibrium  is 
maintained.  (Compare  Eng.  Pats.  15,694  of  1884;  7846 
of  1891  ;  and  11,703  of  1895  ;  this  J.,  1885,  746.)— A.  G.  L. 

Glow    lamps;     Process    of    manufacturing    light-emitting 

bodies  for  electric ,  and  of  connecting  them  with  the 

supply  conductors.  H.  Kuzel,  Baden,  Austria.  Eng. 
Pat.  5129,  March  2.  1906. 

See  Fr.  Pat.  366,267  of  1906  ;  following  these.— T.  F.  B. 

United  States  Patents. 

Combustible  gas  from  carbonaceous  liquids  ;    Process  and 

apparatus  for  generating  a .     F.  Cotton,  Hornsby, 

N.S.W.     U.S.  Pat.  831.835,  Sept.  25,  1906. 

See  Eng.  Pat.  18,29]  of  1904  ;  this  J.,  1904,  1021.— T.F.B. 

Solvent  and  combustible  for  internal  combustion  engines  ; 

Liquid  suitable  as and  process  of  making  the  same. 

W.   Oppenheimer,   Ewell.     U.S.   Pat.   832,409.   Oct.   2, 

1906. 
See  Eng.  Pat.  4271  of  1904  ;   this  J..  1905,  722.— T.  F.  B. 

Combustibles  ;    Process  for  determining  the  heating  power 

of     .     H.     Junkers,      Aix-la-C'hapelle,     Germany. 

U.S.  Pat.  832,611.  Oct.  9,  1906. 

See  Eng.  Pat.  18,847  of  1904;  this  J.,  1904,  1116.— T.F.B. 

Coking  apparatus.     W.    Kennedy,    Pittsburg,    Pa.     U.S. 
Pat.   831,163,   Sept.    18,    1906. 

The  plant  claimed,  comprises  coking  beds  on  which 
movable  ovens  are  mounted,  the  gas-exit  pipes  of  which 
communicate  with  a  gas-exit  flue  beneath  the  coking- bed, 
when  the  ovens  are  in  position.  When  the  coking  process 
is  complete,  the  ovens  are  lifted  by  means  of  a  kind  of 
travelling  crane,  moved  over  a  car,  and  the  mass  of  coke 
discharged  into  the  latter.  Means  are  provided  on  the  crane 
for  operating  a  charging-hopper  for  delivering  coal  to  the 
ovens. — A.  S. 

Gas :    Apparatus  for  making -.      L.    P.    Lowe.    San 

Francisco,  Cal.     U.S.  Pat.  833,070,  Oct.  9,  1906. 
The    gas-making    apparatus    consists    of    an     |_-shaped 
chamber,    the    upright   limb   being   filled   with    refractory 


material,  and  the  horizontal  limb  forming  a  coking  and 
combustion  chamber.  The  gases  are  withdrawn  through 
an  outlet  some  distance  up  the  vertical  limb  of  the  appa- 
ratus, and  means  are  provided  for  introducing  atomised  oil 
into  the  combustion  chamber.  Oil  and  steam  are  admitted 
irUo  the  chamber  at  a  point  on  the  side  of  the  outlet-pipe, 
opposite  to  the  coking  and  combustion  chamber.  Oil  is 
thus  burned  at  one  end  of  the  casing,  and  the  products  of 
combustion  pass  in  one  direction  entirely  through  the 
casing,  whereby  the  refractory  material  next  to  the  point 
i  of  combustion  is  more  highly  heated  than  the  rest  of  the 
material ;  also  means  are  provided  for  excluding  air, 
and  for  passing  oil  and  steam  through  a  portion  of  the 
refractory  material  nearest  the  point  of  combustion  in 
one  direction,  and  for  simultaneously  passing  oil  and  steam 
in  the  other  direction  through  a  portion  of  the  refractory 
material  on  the  other  side  of  the  outlet. — VV.  C.  H. 

Gas  Producer.      A.  M.  Gow.  Edgewood  Park,  Pa.     U.S. 
Pat.  831,854,  Sept.  25,   1906. 

The  producer  consists  of  an  upper  (down-draught)  chamber 
and  a  narrower  lower  (up-draught)  chamber,  the  two 
being  arranged  out  of  vertical  alignment  and  connected 
by  means  of  a  lateral  passage,  through  which  fuel  may 
be  discharged  from  the  upper  to  the  lower  chamber.  A 
gas  off-take  is  situated  adjacent  to  this  passage,  in  the 
gasification  chamber  formed  at  the  top  of  the  lower 
chamber.  Means  are  provided  for  feeding  fuel  to  the  upper 
chamber,  and  for  controlling,  independently,  the  supply  ; 
of  air  and  steam  to  the  upper  and  lower  chambers. — C.  S. 

Gases  ;    Apparatus  for  manufacturing  and  mixing . 

B.  Loomis,  Hartford,  Conn.,  and  H.  Pettibone,  New  | 
Rochelle,  N.Y.,  Assignors  to  Loomis-Pettibone  Gas  I 
Machinery  Co.     U.S.  Pat.  833,137,  Oct.  9,  1906. 

See  Eng.  Pat.  5911  of  1904  ;   this  J.,  1904,  929.— T.  F.  B. 

Gas  purifying  materials  ;    Apparatus  for  treating . 

J.  J.  M.  Becigneul,  Nantes,  France.  U.S.  Pat.  813,114,1 
Oct.  9,  1906. 

See  Addition  of  April  26,   1905,   to  Fr.  Pat.  345,071  of 
1904  ;    this  J.,   1905,   1067.— T.  F.  B. 


French  Patents. 

Coal ;  Aew  artificial composed  of  a  mixture  of  beet- 
pulp  and  powdered  coal,  wood-charcoal,  or  coke,  and  an 
agglomerant.  J.  P.  Reneaux.  Fr.  Pat.  366,141, 
April  28,  1906. 

The  residual  pulp  from  beet  sugar  works  is  ground  (after 
drying  if  desired),  and  is  then  mixed  with  about  30  per 
cent,  of  powdered  coal,  wood-charcoal,  or  coke,  the  whole 
being  rendered  coherent  by  an  admixture  of  about  10  per 
cent,  of  pitch,  or  other  suitable  adjunct,  and  pressed  into 
any  desired  shape. — C.  S. 

Fuel ;    Production  of by  treatment  of  "  vinasse  "  or 

the  liquid  residues  of  alcohol  distillation.  J.  T.  Connell, 
F.  F.  Haldane,  and  J.  Thomson.  Fr.  Pat.  366,655, 
May  29,  1906.     Under  Int.  Conv.,  July  6.  1905. 

See  Eng.  Pat.  13,914  of  1905  ;  this  J.,  1906,  604.— T.  F.  B. 

Carburctted  air  ;  Apparatus  for  producing .   Economic 

Safety  Gas  Co.     Fr.  Pat.  366,647,  May  28,  1906. 

See  Eng.  Pat.  12,076  of  1906  ;  preceding  these.— T.F.B. 

Hydrogen  gas  ;    Installation  for  the  production  of . 

A.    Thorns.     Fr.    Pat.    366,658,   May   29,    1906. 

j  A  centrifugal  pump,  which  takes  gas  from  a  hydrogen- 
generator  and  delivers  it  into  a  gas-holder,  is  driven  by 
means  of  a  gas  motor,  the  gas-supply  cock  of  which  is 
so  connected  to  the  bell  of  the  gas-holder  that  the  gas 
is  practically  shut  off  when  the  bell  is  full,  and  is  turned 
on  as  the  bell  descends.  The  cock  which  admits  the  gas 
from  the  pump  into  the  gas-holder  is  similarly  controlled 
by  the  movements  of  the  bell.  A  cord,  carrying  a  weight 
at  one  end,  and  attached  to  a  tripping  bar  at  the  other,  passes 
over  a  pulley  on  the  shaft  of  the  gas  motor,  and  serves 
to  giv«  the  latter  the  initial  impulse  required  on  restarting 
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after  being  at  rest  ;  the  tripping  bar  i>  connected   to   th* 
|H-holdcr  bell  in  suoh  a  way  thai   when  the  boll  roo 
Main  point  in  its  descont    tho  tripping  bar  is  I- 
■uddenly,  and  i ;  li  nlj  bj  i  hi 

o(  the  weight,  p>rs  the  initial  turn  to  the  pulloy.     The 
oentrifugal   pump  tnaj    be  i>eli  driven,  instead  i 
driven,  in  which  case  tho  slip-on  gear  ol  tho  driving  belt 
ia  controlled  bj  the  rise  and  fall  of  the  gas-holdei      II    B. 

for  the   separation   of  lor   in    gas  works 
ir    I'Eolair.  des   Villes  el   la   Fa  hi 
ippareds  Divers.     Fr.  Pat.  366,447,   Maj   21,   I 

A  BOEIlONTALLY-AJtRANOED  casing,  tin'  bottom  of  which 
ia  inclined  towards  an  opening  at  one  end,  from  which  the 
condensed  tar  Mows  into  an  ordinary  tar-pot,  is  provided 
internally  with  a  series  of  vertical  partitions.  The  b 
in  one  plate  are  not  opposite  to  those  in  the  adj 
plates  ;  hence  the  gas  is  obliged  to  pursue  a  tortuous 
ree  in  passing  through  the  apparatus,  and  the  tar  is 
retained  l>y  impact  against  the  surfaces  of  the  plates. 
The  sum  of  the  areas  of  the  perforations  in  each  partition 
is  equal  to  the  cross-sectional  area  of  the  inlet  or  outlet 
pipe.— H.  15. 

Khctrodes  and  filaments  of  pure  graphite  /or  electric  lamps. 
M.  Create,     Fr.  Pat.  366,142,  May  12,  1906. 

Graphite,  from  which  all  impurities  have  Keen  removed, 
is  mixed  into  a  paste  with  collodion  and  a  small  quantity 
4fl  petroleum.  The  paste  is  formed  into  pencils  or  fila- 
ments, and  the  solvents  are  then  driven  off. — H.  B. 

Incandescence  electric  lamps  :  Process  of  making  t 
connections,  of  metallic  character.   i>  filaments 

and  current  leads  of .      H.  Kuzel.      Fr.  Pat.  366,267, 

May  16,  L906.  Under  Int.  Conv.,  Aug.  4,  1905. 
For  making  the  joints  between  the  filaments  (especially 
carbon  filaments)  and  metallic  leads  of  incandescence 
lamps,  there  aro  employed,  as  solder,  the  carbides  of 
refractory  metals,  such  as  manganese,  tungsten,  thorium, 
tc,  the  carbides  being  either  pure,  or  containing  ei 
of  carbon,  or  in  solid  solution  in  excess  of  the  metal. 
For  example,  the  ends  of  a  carbon  filament  and  of  a  nickel- 
wire  lead  are  dipped  into  fused  tungsten  carbide,  and  the 
two  ends  are  then  united  ;  or  the  carbide,  finely  powder.  ,1, 
may  be  mixed  with  an  agglutinant,  such  as  gum  arable, 
and  then  applied  to  the  ends  to  be  joined,  the  joint  being 
next  dried,  and  finally  raised  to  a  white  heat  in  a  suitable 
atmosphere.  The  carbide  may  also  be  formed  in  the 
process  of  soldering  ;  for  example,  a  mixture  of  90  parts 
of  powdered  vanadium,  5  parts  of  graphite.  6  parts  of 
gum  arabic,  and  a  little  water,  may  be  applied  to  the  joint  : 
on  heating,  vanadium  carbide  is  produced. — H.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  978.) 

Crude  petroleum  ;    Determination   of   icater   in E. 

Graefe.  Petroleum,  1906,  1,  813—817. 
According  to  the  author,  the  methods  proposed  by 
Wielezynski  (this  J.,  1904,  504)  and  by  Xcttel  (tin-  i  ■ 
1904,  952)  for  the  determination  of  water  in  crude 
petroleum  do  not  give  concordant  results.  The  method 
of  inferring  the  proportion  of  the  water  by  the  differ 
of  specific  gravities  of  the  crude  oil  and  of  the  dehydrated 
oil  is  shown  to  be  inaccurate.  The  author  proposes  a 
process  based  on  the  decomposition  of  the  water  by 
metallic  sodium,  and  collection  of  the  hydrogen  evolved. 
From  5  to  10  c.c.  of  ether  free  from  water  and  alcohol  are 
placed  in  a  small  distilling  flask  of  30 — 40  c.c.  capa 
a  small  quantity  of  finely-divided  metallic  sodium  is 
introduced  quickly  through  a  funnel  with  a  wide  stem, 
and  the  latter  washed  with  a  further  5  c.c.  of  ether.  A 
cork  carrying  a  small  separa ting-funnel,  the  stem  of  which 
is  drawn  out  to  a  point,  is  now  fixed  in  the  neck  of  the 
fla»k,  so  that  the  stem  dips  below  the  surface  of  the  ether. 


The  deliver]  tub    of   thi    di  iiIIuil'   ilask  a  an 

inverted     burette    in    ■    |  [h    filled    with 

burning  oil,     ' lm  am,  previously  »,il 

shaken,  is  now  introduced  into  the  separating  funni 
well  mixed  therein  with   I  .       ,        , ,    mixture  if 

run  into  the  distillin  d  the  funnel  rinsed  with  a 

further   I   0.0.   of  ether,     From  the  volui -I   bydi 

obtained,  3  c.o.  are  deduoted  to  allow  for  the  air  dial 

by  the  petroleuE  introduced  through  thi  tunnel. 

From  the  number  ol t   hydrogi  n  the  weight  of  wab  i 

in  mgrme  can  be  calculated  bj  mean  formula — 

px  0-579x6 
SS73  +  J 
where  a  represents  the  volume  of  hydrogen  in  c.c,  b,  the 
barometric  pressure,  and  /,  the  temperature.-   A  B 

English  Patent. 

Sewage    sludge   and    other    waste    matters    of   an    organic 

origin  ;    Destructive  distillation  of ,  for  the  recovery 

of  by-products  such  as  ammonia  and  oil  therefrom, 
and  the  utilisation  of  the  residue.  J.  ('.  Buttertield, 
London,  and  G.  Watson,  1-eeds.  Eng.  Pat.  P.l.oirJ, 
-    ,  :     JT      I  oh:, 

Tin-:  precipitated  sludge,  from  which  the  greater  part  of 
the  water  has  been  removed  by  pressing  or  other  means, 
is  introduced  into  a  retort,  and  subjected  to  the  action  of 
heat  and  steam.  The  organic  matter  is  decomposed 
into  gaseous  and  oily  products,  which  are  recovered  in  the 
usual  manner,  whilst  the  residue  is  converted  into  ammonia. 
The  retort  is  surrounded  by  Hues  fitted  with  dampers, 
so  arranged  as  to  permit  of  the  formation  of  zones  of 
different  temperature,  some  of  which  may  be  so  far  heated 
that  the  carbonaceous  residue  may  be  burned  by  the 
oxygen  resulting  from  the  decomposition  of  the  steam, 
the  retort  being  heated  by  the  waste  gases  given  off  by  the 
material,  or  by  previously  treated  and  heated  air  with 
or  without  the  addition  of  producer  or  other  gas.  The 
retort  is  preferably  vertical,  and  is  fed  from  the  top. 
Provision  is  made  for  the  continuous  removal  of  the  spent 
material  through  the  bottom,  which  material  may  be 
employed  after  suitable  treatment  as  precipitant  for  fresh 
sewage. — D.  U. 

United  States  Patents. 

Retort  [jor  wood  distillation].  P.  Jackson,  Assignor  to 
J.  S.  Schofield's  Sons  Co.,  Macon,  Ga.  U.S.  Pat. 
832,976,  Oct.  9,  1906. 
A  CLOSED  cylindrical  vessel  with  a  removable  cover  at 
one  end  is  mounted  by  hollow  trunnions  on  a  support 
so  that  it  can  be  inclined  at  any  angle.  Two  parallel 
perforated  pipes,  connected  bj  a  cross  pipe  at  the  centre, 
extend  the  whole  length  of  the  \c>sel  parallel  with  and 
close  to  the  interior  surface,  so  that  when  the  vessel  is  in  the 
horizontal  or  working  position  they  lie  parallel  with  the 
bottom.  The  cross  piece  is  connected  by  a  pipe  with  one 
of  the  hollow  trunnions  through  which  steam  can  be  intro- 
duced into  the  perforated  pipes.  The  products  of  distil- 
lation escape  through  an  opening  opposite  the  steam 
inlet,  which  is  connected  to  the  other  hollow  trunnion. 

— W.  11.  G 

Hydrocarbon  oils  ;    Refining  and  purifying  .     D.    T. 

Day,  Washington,  D.G  U.S.  Pat.  826,089,  July  17. 
1906. 

The  distilled  oil  is  filtered  through  a  porous  absor- 
bent material  such  as  palladium  black  or  platinum 
sponge,  charged  with  hydrogen  or  absorbable  hydrogen- 
carrying  (hydrocarbon)  gas  or  vapour,  a  supply  of  such 
gas  or  vapour  being  kept  in  contact  with  the  absorbent 
material  during  the  filtering  process 

"Mastic"  :    Art  of  producing  .     H.    Paschke,  Xew 

York.  U.S.  Pat.  832.697,  Oct.  9,  1906. 
The  method  of  producing  "  mastic  "  described  consists  in 
granulating  a  cold,  soluble,  waterproof  (bituminous)  sub- 
stance, and  subjecting  it  to  the  action  of  a  volatile  solvent, 
whereby  the  evaporation  of  the  solvent  is  delayed  suf- 
ficiently to  enable  it  to  attack  the  outer  surfaces  of  the 
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grain?  of  granulated  waterproof  material,  and  soften 
them  so  that  they  adhere  to  form  a  stiff  plastic  mass. 
Such  a  mass  may  be  laid  in  any  desired  form  or  position 
before  the  action  of  the  solvent  extends  to  the  interior 
of  the  grains  of  granulated  waterproof  material. — W.  C.  H. 

French  Patent. 

Mineral  oils  furnishing  a  stable  emulsion,  and  mineral- 
oil  soaps  that  dissolve  to  a  clear    solution  ;    Method    of 

preparing    .     E.    Junginger.      Fr.     Pat.     366,293, 

March  29,  1906.  Under  Int.  Conv.,  June  20,  1905. 
An  alkali  compound  of  a  sulphonated  oil  (Turkey  red 
oil)  is  treated  with  a  salt  of  magnesia  or  other  soluble 
metallic  salt  that  will  furnish  a  soluble  product,  and  the 
resulting  compound  is  mixed  with  an  equal  quantity  of 
oleic  acid  and  sufficient  ammonia  (sp.  gr.  about  0-910) 
to  impart  an  alkaline  reaction  and  clarify  the  mixture, 
whereupon  the  whole  is  incorpoiated  with  mineral  oil 
and  allowed  to  cool.  To  produce  a  fairly  clear  and 
stable  soap,  this  product  is  dissolved  in  hot  water  along 
with  about  3  per  cent,  of  calcined  potassium  or  sodium 
carbonate  (calculated  on  the  weight  of  the  oil).  This  can 
be  concentrated  by  heat  to  the  consistence  of  ordinary 
soft  soap. — C.  S. 

German  Patents. 

Distilling  apparatus  jor  lar  and  other  inflammable  liquids 
and  those  liable  to  froth.  Be  Clercq's  Patent-Ges.  zur 
Fabrikation  der  Teer-  und  Dachpappenmaschineu 
m.  b.  H.  Ger.  Pat.  166,723,  Jan.  27,  1904. 
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The  feature  of  the  type  of  apparatus,  of  which  the  accom- 
panying diagram  is  an  example,  is  that  the  tar  or  other 
liquid  is  caused  to  circulate,  by  means  of  the  pump,  c, 
from  the  jacketed  still  proper,  d.  through  the  coil,  a.  in 
which  it  is  heated  by  the  gases  from  the  furnace  below, 
and  is  then  pumped  back,  through  b,  to  the  still.  In 
this  way,  it  is  stated  that  high  temperatures  can  be 
attained,  without  risk  of  frothing  or  fire. — T.  F.  B. 

Tar  oils  for   impregnating,   preserving,   and  disinfecting 

purposes ;    Process    for  working    up    heavy .     H. 

Nordlinger.    Ger.  Pat,  168,611,  Jan.  21,  1905.    Addition 
to  Ger.  Pat.  121,901,  May  24,  1899. 

The  antiseptic  properties  of  heavy  tar  oils  are  said  to  be 
considerably  increased  by  the  addition  of  normal  or  acid 
(metallic)  salts  of  fatty  acids  from  propionic  acid  to  caprvlic 
acid,  or  of  the  corresponding  acids  of  the  acrylic  acid 
series  ;  these  salts  are  more  readily  soluble  in  the  tar  oils 
than   are   acetates. — T.  F.  B. 

Lubricants ;    Apparatus   for    testing  .      J.    YValther. 

Ger.  Pat.  171,181,  May  29,  1904.     XXIII.,  page  1068. 

IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  978.) 

Aromatic    amines ;     New    metliod    for    the     preparation 
of  .     F.  Sachs.     Ber.,  1906,  39,  3006—3028. 

The  author  has  investigated  the  action  of  sodamide  on 
naphthalene  and  some  of  its  derivatives,  whereby  primary 
amines  have  been  obtained.  These  are  formed  in  three 
ways,   viz.  : — (1)   By  substitution  of  the  amino  for  the 


sulphonic  acid  group  ;  (2)  by  replacement  of  hydrogen  in 
the  naphthols  and  naphthylamines  ;  (3)  by  replacement  of 
hydrogen  in  naphthalene  itself  in  presence  of  substances 
capable  of  supplying  oxygen.  From  the  1:5-,  1:8-,  and 
2:7-naphtholsulphonie  acids  the  corresponding  amino- 
naphthols  were  prepared  in  good  yield.  In  the  case  of  the 
2:6-  and  2:8-naphtholsulphonic  acids  the  entering  amino- 
group  did  not  take  the  place  of  the  eliminated  sulphonic 
group,  but  l:6-aminonaphthol  was  produced  in  each  case. 
When  /3-naphthol  (30  grins.)  was  heated  with  1£  parts  of 
sodamide  in  presence  of  naphthalene  for  one  to  two  hours 
at  205° — 220°  C,  hydrogen  was  evolved,  and  l:6-amino- 
naphthol  (15-5  grms.)  obtained.  a-Naphthol  similarly 
yielded  l:5-aminonaphthol.  Naphthionic  acid  gave  1:4- 
naphthylenediamine  together  with  a-naphthylamine. 
Anthraquinone-/3-sulphonic  acid  gave  an  aminoanthra- 
quinone,  m.  pt.  256°  C,  which  did  not  correspond  to  the 
two  known  aminoanthraquinones.  The  naphthylamines 
behaved  similarly  to  the  naphthols :  thus  from  a- 
and  /3-naphthylamine,  1:5-  and  l:6-naphthylenediamine 
respectively  were  obtained.  Naphthalene  itself,  when 
treated  with  sodamide  in  presence  of  phenol,  formed 
substitution  products,  and  a-naphthylamine  as  well  as 
l:5-naphthylenediamine   resulted. — J.  C.  C. 

Phenylhydrazine  ;    Reduction    with    .     New    method 

for  the  preparation  of  the  5-amino-derivalive  of  salicylic 
acid.  E.  Puxeddu.  Gaz.  Chim.  Ital.,  1906,  36  [2], 
87—89. 

The  method  described  by  Oddo  and  Puxeddu  (this  J., 
1905,  1103)  for  the  reduction  of  hydroxyazo  compounds 
by  means  of  phenylhydrazine  can  be  used  for  the  prepara- 
tion of  5-aminosalicylic  acid,  which  has  recently  become 
of  importance  in  the  dyestuff  industry.  The  benzeneazo- 
derivative  of  salicylic  acid,  (COOH)(OH)C6H3N:NC6H6, 
(m.  pt.  211"  C),  was  prepared  by  combining  14  grms.  of 
salicylic  acid  dissolved  in  45  c.c.  of  20  per  cent,  sodium 
hydroxide  solution,  and  diluted  to  200  c.c,  with  the  diazo 
solution  obtained  from  9  grms.  of  aniline,  30  c.c.  of  40 
per  cent,  hydrochloric  acid,  and  50  c.c.  of  20  per  cent, 
sodium  nitrite  solution.  Five  grms.  of  the  azo  compound 
were  heated  with  excess  of  phenylhydrazine  to  100°  C, 
and  the  source  of  heat  was  then  removed ;  the  temperature 
rises  to  185°  C,  and  the  reduction  is  complete  in  about 
10  minutes.  The  pure  aminosalicylic  acid,  (COOH)(OH) 
C6H3.NH2.  is  obtained,  with  a  quantitative  yield,  by 
washing  the  product  with  petroleum  spirit.  It  forms  a 
white  crystalline  mass,  with  no  definite  melting  point, 
which  becomes  brown  when  exposed  to  the  air.  It  is 
soluble  in  dilute  alkalis  and  acids. — A.  S. 


\A-Anthraquinone. 


C.    Haslinger. 
3537—3538. 


Ber.,    1906,    39, 


Dienel  (this  J.,  1906,  309)  gives  the  melting  point  of  the 
above  compound  as  206°  C.  The  author,  however,  states 
that  at  190°  C.  blackening  takes  place,  the  substance 
undergoing  decomposition.  Its  conversion  into  quinizarin 
has  been  further  investigated,  and  the  progress  of  the 
reaction  followed  quantitatively.  From  2  grms.  of  the 
anthraquinone,  2-6  grms.  of  diacetyl-1.4-anthrahydro- 
quinone  were  obtained.  This  crystallises  from  alcohol  in 
almost  colourless  needles,  melting  at  169°  C,  and  is  con- 
verted into  diacetylquinizarin  when  subjected  to  oxidation 
with  chromic  and  glacial  acetic  acids,  2  grms.  of  the  hydro- 
quinone  yielding  1"4  grms.  of  the  diacetyl  compound. 
For  the  production  of  quinizarin  the  latter  is  treated  with 
sulphuric  acid,  0-9  grm.  of  diacetyl  derivative  giving 
,    0-6  grm.  of  quinizarin. — D.  B. 

il ydroxi/anthraquinones  ;  Methylationof .     C.  Graebe, 

C.  Thode,  and  H.  Bernhard.  Annalen„  1906,  349, 
201—231. 
Hydroxyanthraqudjones  containing  the  hydroxyl 
group  in  the  1  -position  either  resist  methylation  wholly  or  are 
but  imperfectly  methylated.  Better  results  are  obtained 
when  the  corresponding  desoxy-derivatives  are  subjected 
to  methylation.  From  the  resulting  ethers  the  respective 
methoxyanthraquinones  are  thereupon  obtained  by 
oxidation.  Desoxyalizarin  dimethyl  ether  was  prepared 
by   treating   desoxyalizarin    with   dimethyl    sulphate   in 
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alkaline  solution.  It  orystallises  in  yellow  oeodles  melting 
at  1611°  C,  and  fails  to  yield  an  oximo  >r  acot)  I  >l 
The  diethyl  ether  melts  at  128  ' '.  By  subjecting  the 
dimethyl  ether  to  oxidation  with  sodium  chromate  and 
tio  acid,  alizarin  dimethyl  other  (this  .'  1005, 
102)  is  obtained.  Alizarin  mono-methyl  ether,  like  alizarin, 
can  only  be  completely  methylated  when  it  is  first  redu 
then  methylated,  ami  eventually  ro  oxidised.  Alizarin 
dimethyl  ether  is  reduced  by  zinc  dust  and  ammon 
desox.valiz.inu  dimethyl  ether.  The  action  of  diethyl 
sulphate  on  alizarin  in  alkaline  solution  leads  to  the 
formation  of  a  diethyl  ether  which  crystallises  in  yellow 
needles  melting  at  lb'-*0  C.  Flavopurpuiin  dimethyl 
ether  obtained  by  treating  Uavopurpurin  in  alkalino 
solution  with  dimethyl  sulphate  forms  yellow  needles, 
which  melt  at  239°  ('.  It  is  also  prepared  by  he 
the  trimethyl  ether  with  sulphuric  acid  at  100°  C.  The 
latter  was  produced  by  methylating  desoxyflavopurpurin, 
and  oxidising  the  resulting  ether  with  sodium  chromate 
and  glacial  acetic  acid.  It  crystallises  from  alcohol  in 
needles  which  melt  at  225°— 226°  C.  When  hydroxy- 
anthrarutin  is  subjected  to  direct  methylation,  its  mono- 
methyl  ether  is  formed.  This  melts  at  202°  C,  and  does 
not  possess  tinctorial  properties.  Reduction  with  zinc 
dust  and  dilute  ammonia  gives  rise  to  the  formation  of 
1.2.5-trihydroxyanthrone,  the  desoxy-derivative  of 
hydroxyanthrarutin,  which  melts  at  253°  C.  and  gives  on 
methylation  a  methyl  ether  melting  at  140J  C.  Hydroxy- 
rhrysazin  tiimethyl  ether  was  prepared  by  reducing 
hydroxychrysazin  with  zinc  dust  and  ammonia,  me 
lating  with  dimethyl  sulphate,  and  oxidising.  It  melts 
at  157°  C.  and  is  converted  into  the  dimethyl  ether  when 
heated  with  sulphuric  acid  for  15 — 30  minutes  at  100°  C. 
The  mono-methyl  ether  is  produced  by  direct  methylation, 
forming  orange-yellow  needles  which  melt  at  220°  C. 
2-Mcthoxyanthraquinone  was  obtained  by  methylating 
2-hydroxyanthraquinone,  whilst  the  1-methoxy-derivative 
best  prepared  by  heating  the  sodium  salt  of  erythro- 
h\droxvanthraquinone  with  potassium  methyl  sulpha 
200°  C."  The  latter  melts  at  169-5°  C.  2.7-Anthrapurpurin 
dimethyl  ether,  melting  at  '-41°  C,  was  produced  by 
methylating  anthrapurpurin  or  heating  its  trimethyl  ether 
with  sulphuric  acid  at  100°  C.  The  latter  was  formed 
by  treating  desoxyanthrapurpurin  with  dimethyl  sulphate 
in  alkaline  solution,  and  subjecting  the  resulting  ether 
to  oxidation.  It  crystallises  in  yellow  needles  melting  at 
201°  C.  The  direct  methylation  of  purpurin  leads  to 
the  formation  of  an  orange-red  mono-methyl  ether  melting 
at  240°  C,  whilst  the  methylation  of  the  reduction  products 
of  purpurin  gives  rise  to  the  production  of  xanthopurpurin 
methyl  ethers. — D.  B. 

Phenosafranines ;    Symmetrical  and  unsymmetrical  

[Azinc  dyestufis].     II.     P.  Barbier  and  P.  Sisley.     Bull. 

Soc.  Chim.,  1906,  35,  858—868. 
When  the  two  phenosafranines  (see  this  J.,  1905,  1296)  are 
diazotised  under  similar  conditions,  the  solution  of  the 
symmetrical  isomeride  rapidly  changes  to  blue,  whilst 
that  containing  the  unsymmetrical  base  changes  very 
slowly;  this  difference  in  rates  of  diazotisation  may  be 
utilised  to  separate  a  mixture  of  the  two  isomerides.  if, 
after  a  fev.-  minutes,  the  diazotised  solution  is  extracted 
with  amyl  alcohol ;  the  greater  portion  of  the  unsymm- 
phenosafranine  is  extracted,  most  of  the  symmetrical 
isomeride  having  already  been  diazotised.  Another  method 
of  separation  consists  in  extracting  the  solution  of  mixed 
hydrochlorides  with  pure  chloroform  ;  no  *ymm-phenosa- 
franine  is  extracted,  but  the  major  part  of  the  unf 
metrical  compound  is  removed  ;  it  is  stated  that  5  pel 
cent,  of  '"  azophenosafranine"  can  be  detected  in  this  way- 
The  authors  conclude  by  describing  the  preparation  of 
the  pure  anhydrous  hydrochlorides,  the  hydrochlorides 
containing  1^  and  5  mols.  of  water  of  crystallisation, 
the  sulphates,  nitrates,  and  oxalates  ;  also  the  hydro- 
chloride of  unsymmetrical  phensoafranine  containing 
3  mols.  of  water,  and  that  of  symmetrical  phenosafranine 
containing  4  mols.  cf  water  of  crystallisation. — T.  F.  B. 
Azomethine   compounds  ;     Influence   of  the   carbon  double 

bond  on  the  colour  of  — — .     R.  Mohlau  and  R.  Adam. 

Z.   Farben-Ind.,   1906,  5,   377—363. 
The  authors  have  investigated  the  azomethine  compounds 


from  the  point  of  view  that  an  increase  in  the  number  of 
ohromophon  -  in  tin-  moleonle  loads  to  an  inoroaM  In  the 
depth  of  colour.     For  this  purpose  the  group    Ql      I    '■ 

was     eho  '■•"!'     »'  '• 

in, l  by  condensing  oinnamio  aldehydes  with  primary 
amm  i  nt:  iin  auxoohn  I"  determine 

the  influence  •  ■!   the  grou]  m  simple  azomethine 

compounds    w<  >  t   ,|     with     the    foregoing.     The 

following  substances  were  examined  with  regard  to  the 
increase  in  .lour  by  the  introduction  of  chroniophore 
and  anxoohrome  groups,  and  the  change  of  shade  due 
to  their  position :  the  condensation  prodootsofl  1  j  p-amino- 
dimethylaniline,  (2)  p-aminophenoL  (3)  o-aminophenol, 
14)  1  uniino  i  naphihol,  (6)  l-amino-2-naphthol,  (6) 
1  :■_' ^-aminosalicylic  acid  with  Unzaldehyde,  tho  three 
nitrobonzaldehydes,  and  /. -ib  me  thylamino- 1  unzaldehyde 
on  tho  one  hand,  and  with  einnamic  aldehyde,  tho  three 
mtrocinnamic  aldehydes,  and  p-dimcthylatuinocinnamio 
aldehyde  on  the  other  hand.  Thus  cinnan,ylidenc-p- 
aminodimethylaniline  is  yellow,  whilst  tho  three  isomeric 
nitro-compounds  are  orange  to  dark  red  ;  p-nitrocinnamyl- 
ideneaniline  is  yellow,  and  p-nitrocinnamylidene-p-amino- 
dimethylaniline  is  dark  red.  The  above-mentioned 
lubgtances  do  not  all  react  in  the  same  manner;  thus, 
under  normal  conditions  o-  and  p-aminophenol  form 
addition  products  with  the  three  nitrobenzaldchydes, 
and  judging  from  a  number  of  other  similar  cases  occurring 
in  literature,  it  would  appear  that  the  presence  of  acid 
groups  prevents  the  elimination  of  water  in  these  reactions. 
A  large  number  of  examples  from  literature  bearing 
on  the  subject  are  cited,  and  further  results  will  be  pub- 
lished later.— J.  C.  C. 

Synthetic  organic  dyestufis ;  Action  of  liquid  sulphur 
dioxide  on  certain .  E.  Grandmougin.  Z.  Farben- 
Ind.,  1906,  5,  383—385. 
Liquid  sulphur  dioxide  behaves  as  a  solvent  towards 
organic  dyestufis  ;  it  does  not  act  as  a  reducing  agent  or 
as  an  acid.  Benzencazo-p-naphthol  and  similar  dyestufis 
were  crystallised  from  solution  in  the  liquid  sulphur 
dioxide,  such  solution  being  very  similar  in  colour  to  those 
which  are  obtained  with  glacial  acetic  acid. — J.  C.  C. 

English  Patents. 

Colouring  matters  [Dyestufis}  :    Manufacture  of  blue  and 

black  [Azo]  .     Read  Holliday  and  Sons,  J.  Turner, 

and  H.  Dean,  Huddersfield.  Eng.  Pat.  22,513,  Xov.  3, 
1905. 
By  combining  diazotised  p-aminobenzeneazo-a-naphthyl- 
aminesulphonic  acids  (1:6  or  1:7)  with  1  mol.  of  amino- 
naphtholmonosulphonic  acid  in  alkaline  solution,  inter- 
mediate products  are  obtained,  which,  when  further 
diazotised  and  combined  with  1  mol.  of  m-phenylene- 
diamine.  m-toluylenediamine,  or  chloro-m-phenylene- 
diamine  (1:2:4),  lead  to  the  formation  of  blue  to  bluish- 
black  dyestufis.  dyeing  cotton  directly  and  possessing 
great  affinity. — D.  B. 

Colouring  matters  [Dyestufis]  ;    Production  of  .     E. 

Vidal,  Huddersfield.     Eng.  Pat.  23.740,  Nov.  17,  1905. 

Blue-black  dyestufis  which  dye  cotton  direct  are  produced 
by  heating  p-aminohydroxycompounds  with  sulphur, 
and  then  adding  caustic  soda  solution  (40°  B.)  to  the 
melt  at  below  100°  C.  The  fluid  mixture  solidities,  and 
dried.  Example : — A  mixture  of  p-aminophenol 
(100  kilos.)  and  sulphur  (60  kilos.)  is  melted,  and  is  then 
heated  at  160°— 200°  C.  until  the  whole  is  solid.  The 
product  is  crushed,  and  mixed  with  75  kilos,  of  caustic 
soda  solution  (40  B-).  After  solidification  the  mixture 
is  dried  below  100°  C,  and  crushed. 

A  dvestuff  producing  a  blacker  shade  may  be  obtained 
by  adding  sulphur  (13  kilos.)  or  sodium  sulphide  (30 
kilos.)  or  both  to  the  melt  before  the  final  solidification 
takes  place.  The  p-aminophenol  may  be  replaced  by  the 
corresponding  amino-ortho-  and  amino-meta-cresols, 
l:J:4-diaminophenol,  l:4-aminonaphthol,  or  a  mixture  of 
two  of  these  ;  the  quantity  of  sulphur  being  decreased 
in  proportion  to  the  increase  of  the  molecular  weight  of 
the  amino-compound. — J.  C.  C. 
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Dyestuff;     Minufacture  of    a  red [Thioindigo  Red]. 

Kalle  und  Co.     Akt.-Ges..  Ricbrich  on  Rhine.  Germany. 

Eng.   Pat.    17,16'2,  Julv   30,    1900.     Under  Int.    Conv., 

Nov.   13.   1905. 
It  has  been  found   that   the  products  described  in  Eng" 
Pats.  2-2,736  and  23,316  of  1 : »U.j  (this  J..  1906,  424  and 
750)  combine  readily  with  isatiu  resulting  in  condensation 
products  having  the  formula : 

CeH4<^>C:C<c^>NH 

and  forming  red  dyestuffs.  which  are  insoluble  in  water, 
but  dissolve  in  alkaline  reducing  agents. — D.  B. 

United  States  Patents. 

Dyestuff  ;    Process  of  making  a  red  vat-dyeing [from 

salieylthioacetic  acid].  G.  Engi,  Assignor  to  Society 
of  Chemical  Industry  in  Basle,  Switzerland.  U.S.  Pat. 
S31.844,  Sept.  25,  1906. 

See  Eng.  Pat.  46S7  of  1906  ;  this  J.,  1906,  470.— T.  F.  B- 

Dyestuff  ;    Black   polyazo ,   and   process  of  making 

same.  A.  L.  Laska,  Offenbach.  Assignor  to  Chem. 
Fabr.  Griesheim-Elektron,  Frankfort-on-Maine,  Ger- 
many.    U.S.  Pat.  832,393,  Oct.  2,  1906. 

See  Eng.  Pat.  6189  of  1906  ;   this  J.,  1906,  750.— T.  F.  B. 

French  Patents. 

Anthracene     compounds  ;      Production     of     new . 

Badische  Anilin  und  Soda  Fabrik.  First  Addition, 
dated  May  7,  1906,  to  Fr.  Pat.  357,239,  Aug.  25,  1905. 
Under  Int.  Conv.,  April  12,  1906. 

See  Eng.  Pat,  10,505  of  1906  ;  this  J.,  1906,  751.— T.  F.  B. 

Thionaphthene  ;    Process  for  preparing  derivatives  of . 

Kalle  und  Co.  Fr.  Pat,  366,61 1,  May  26,  1906.  Under 
Int.  Conv.,  March  9,  12,  and  27,  1906. 

Chloracetic  acid  is  condensed  with  o-aminothiophenol, 
and  the  product  further  condensed  to  form  an  inner 
anhydride  ;  this  may  be  saponified  by  heating  with  dilute 
alkali,  o-aminophenylthioglycollic  acid  being  produced 
This  is  diazotised  and  treated  with  cuprous  cyanide, 
whereby  the  o-cyano-derivative  is  obtained.  Saponifying 
agents  convert  this  successively  into  the  amide  of 
phenylthioglycol-o-carboxylic  acid,  and  u-aminothio- 
naphthenecarboxylic  acid, 

XX/C    NH2 

C.COOH. 

Twenty  per  cent,  sodium  hydroxide  solution  may  be  used 
for  the  condensation.  The  carboxylic  acid  may  be  con- 
verted into  a-aminothionaphthene  by  gently  heating 
with  dilute  acids,  and,  by  further  heating,  into  a-hydroxy- 
thionaphthene    (thioindoxyl). — T.  F.  B. 

Fhtnyltliiuglycol-o-carlozylic     acid ;      Process     for     pre- 
paring   .     Kalle  und  Co.     Fr.  Pat.  366,612,  May  26. 

1906.  Under  Int.  Conv.,  March  9,  12,  and  27,  1906. 
A  solution  of  diazoti6ed  anthranilic  acid  reacts  with 
sodium  polysulphides,  at  low  temperatures,  with  evolution 
of  nitrogen.  When  this  has  ceased,  the  original  yellow 
solution  will  have  become  colourless,  and  acids  will 
precipitate  from  it  a  thio-derirative  of  benzoic  acid.  If 
chloracetic  acid  or  one  of  its  salts  be  added  to  an  alkaline 
solution  of  this  compound,  and  the  mixture  heated  to 
about  803  C.  and  filtered,  phenylthioglycol-o-carboxylic 
acid  may  be  precipitated  by  addition  of  acids. — T.  F.  B. 

Thioindigo  Bid  ;  Pro:  its  for  preparing  the  leuai-diriva 
of .     KalleundCo.     Fr.  Pat.  366,613, May 26, 1906. 

Thioendigo  Red  (see  Fr.  Pat,  359,399  of  1905  ;  this  J., 
1906,  424)  may  be  reduced  to  a  leuco-derivative  of  acid 
character  by  treatment  with  a  reducing  agent.  If  the 
reduction  is  effected  in  alkaline  solution,  the  alkali  salts 
of  the  leuco-compound  are  obtained,  and  the  free  base  is 
prectpita*ed  from  these  by  addition  of  atrids ;    it  is  very 
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slightly  soluble  in  water,  and  only  oxidises  very  slowly 
in  air ;  it  is  so  stable  that  it  can  be  used  in  industry. 
Five  kilos,  of  the  dyestuff,  in  the  form  of  a  30  per  cent. 
paste,  may  be  reduced  by  means  of  a  solution  containing 
300  grms."  of  anhydrous  sodium  hyposulphite  (hydrosul- 
phite)  and  2-5  litres  of  caustic  soda  solution,  40°  B.,  heated 
gradually  to  60° — 70°  C,  until  reduction  is  complete ; 
the  product  is  run  into  dilute  acid,  in  absence  of  air,  and 
the  precipitate  filtered  and  washed  with  water.  Thio- 
indigo Red  may  also  be  reduced  in  alkaline  solution  by 
thioindoxyl  or  thioindoxvlcarboxvlic  acid  (see  Fr.  Pat. 
366,611,  preceding  this).— T.  F.  B." 

Chioroacelanilides  ;    Process  of  making .     Farbwerke 

vorm.  Meister,  Lucius,  und  Bruning.  Fr.  Pat.  366,646, 
May  28,  1906. 
Yields  of  CT-chloroacetanilide  or  its  homologues,  amount- 
ing to  70  per  cent,  and  upwards  of  the  theoretical  3*ield, 
are  obtained  by  heating  a  suitable  salt  of  aniline  or  one 
of  its  homologues  with  monochloracetic  acid,  in  presence 
of  a  chloride  of  phosphorus  or  of  sulphur.  For  example, 
260  parts  of  aniline  hydrochloride  and  200  parts  of 
monochloracetic  acid  are  heated  together  to  about  100°  C, 
in  a  vessel  provided  with  a  stirring  device  and  a  vertical 
condenser ;  100  parts  of  phosphorus  trichloride  are 
gradually  added  to  the  mixture,  and  the  heating  is  carried 
to  140°— 160°  C.  for  a  short  time,  and  the  product  allowed 
to  solidify,  when  it  is  introduced  into  water,  and  the 
chloroacetanilide  filtered  off  and  re-crvstallised  if  desired. 

— T.  F.  B. 

V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

[Continued  from  page  982.) 

Textile  fibres  ;    Chemical  functions  of  .     L.  Vignon. 

Compt.  rend.,   1906,   143,  550—552. 

The  author  has  continued  his  former  researches  (this  J., 
1890,  771  and  855)  on  the  behaviour  of  wool,  silk,  and 
cotton  when  immersed  in  solutions  of  acids,  bases,  and 
neutral  salts.  Known  weights,  usually  about  10  grms., 
of  the  scoured  fabrics  were  allowed  to  remain  for  one  hour 
at  the  ordinary  temperature  in  aqueous  solutions  (1 :  100 
and  1 :  1000)  of  these  reagents,  and  thoroughly  washed  with 
distilled  water  after  treatment.  In  the  following  table,  K 
is  the  weight  in  grammes  of  the  acid,  base,  or  neutral  salt 
in  100  grms.  of  the  solution  before  contact  with  the  fabric, 
Kt  the  weight  of  the  reagent  in  100  grms.  of  the  solution 
after  treatment,   K„   the   weight  of    substance  fixed    by 

100  grms.   of  the  fabric.     ~  is  called  the  coefficient  of 

division  of  the  acid,  base,  or  salt  between  the  fabric  and 
the  water. 

(1)  Action  of  acids.     Sulphuric  acid: — 


HoSCMl  :  100) ;    400  grms. 


Fabric. 

Weight 

of 
fabric. 

K 

K, 

K* 

10-0 
S-63 
9-12 
9-85 

1-015 
1-015 
1-015 
1-015 

0-959 
0-985 
1-016 
0-902 

2-169 

1-379 

nil 

4-379 

2-26 

Silk  (ungummed)    . 

1-40 

nil 

Wool 

4-85 

H.SOi(l 

:1000); 

,400  grms. 

Fabric. 

Weight 

of 
fabric. 

5 

Kx 

K,         — 

Silk  (raw)    

9-92 

10-30 

9-13 

9-70 

0-098 
0-098 
0-098 
0-098 

0-054 
0-070 
0-095 
0-026 

1-77 
1-06 

nil 

2-90 

32-77 

Silk  (uuguinuied)  ... 
Wool    

14-93 
nil 
111-5 

Ko».  i».  woe.]      Cl.  V— PREPARING.  BLEACHDN  TBXTILES,  YARNS        PT1 


1089 


I.M    Ittion  o/  bases.     Barium  hydroxide:  — 


Fabric 


llaiOHI.  (1  :  100)  ;    360  grins. 


Weight 

ol 
fabric. 


K, 


B 


Wool    . 

Cotton 


in-Ill 

'.I- 7  7 


I-10S 

llili        1-026 


K, 


5-7B 

•J-,,,, 


Ba(OH),  (1:1000); 

350  grms. 

Fabric. 

Weight 

of 
fabric. 

K 

K, 

k. 

K, 

Wool      

0-78 
0-53 

0-105       0-037 

0-388 

64-5 

0-105 

0-094 

i-vi: 

To  avoid  carbonation  of  t  he  baryta  the  samples  of  fabric 
and  the  baryta  solution  were  mechanically  shaken  for 
one  hour  in  a  closed  glass  vessel. 

(3)  Action  of  ncutrul  salts  (sodium  chloride). — Similar 
experiments  wore  made  with  cotton  and  wool  using 
solutions  of  sodium  chloride](l  :  100  and  1 :  1000).  but  no 
change  in  the  concentration  of  the  solution  was  observed. 
k  experiments  were  made  with  powdered  wood- 
charcoal  and  the  foregoing  reagents,  but  the  results  were 
■native  in  each  case,  no  absorption  taking  place.  The 
following  conclusions  are  drawn:  (1)  Textile  fabrics 
should     be    regarded     as    active    chemical     molecules  ; 

(2)  animal   fibres   possess   acidic   and   basic   properties  : 

(3)  vegetable  fibres  have  no  basic  properties,  bnt  are 
faintly  acidic  in  character,   being  comparable  with  the 

alcohols:    (4)  porous  substances  such  as  powdered  w I 

charcoal    are   chemically   inert.     The   chemical    activity, 

acidic  or  basic,  of  fabrics  increases  with  the  dilution  of 

ir 

the  solution.     This  is  shown  by  the  variations  of     "  anil 

hi 

is  connected  with  the  ionisation  of  the  solution  empl 

An  explanation  of  the  exhaustion  of  dye-liquors  by  textile 

fibres  is  thus  provided. — J.  C.  C. 

Chroma!-:  of  hud  ;    Suggi  Uions  for  the  amendment  of  the 
special  rules  for  factories  and  workshops  in  whici 
is  used,  or  in    which  guwls  dyed  with   it   undirgo    the 
processes  of  bundling  and  noddling,   winding, 

:ng,  or  other  treatment.  Report  to  the  Home 
Office  by  the  Medical  Inspector  of  Factories,  Oct.  1 ,  1 '."  16. 
Recbnt  inspection  of  dye-works  in  which  lead  compounds 
are  employed  has  shown  that  a  serious  percentage  of  the 
workers  are  more  or  less  affected  both  by  the  lead  and  by 
the  chromate  solutions  used  in  dyeing  yarn  with  yellow 
and  orange  lead  chromate.  (See  this  J.,  1906,  1262.) 
The  chief  danger  from  lead  seems  to  occur  in  the  operation 
of  "heading'  or  manipulating  the  yarn  over  a  bar  or 
post.  The  existing  Special  Rules  for  dye-works  in  which 
lead  chromate  is  used  have  given  rise  to  considerable 
difficulties  in  administration,  by  reason  of  their  very  wide 
application,  and  amendment  of  them  in  certain  n 
it  now  desirable.  It  is  therefore  proposed  that  they  should 
be  replaced  by  new  regulations,  which  should  be  limited 
to  those  factories  where  the  danger  of  lead  poisoning  has 
been  found  to  be  serious,  and  a  draft  of  thi 
regulations  is  submitted  for  consideration.  Many  of  the 
clauses  are  identical  with  those  contained  in  regulations 
for  factories  where  lead  compounds  ,are  used  for  the 
manufacture  of  Mint's  (this  J:,,  1006,  702),  such  as  - 
for  periodical  lnspec'tion  of  the  workers  (every  three 
months),  for  a  record  of  the  results  in  a  Health  Register, 
and  for  power  of  suspension  from  working  with  lead  com- 
pounds ;  also  for  the  provision  and  use  of  lavatory 
accommodation  and  overalls,  suitable  places  for  depositing 
food,  clothing,  &c,  and  of  a  separate  meal  room  in  cases 
where  the  factory  is  not  closed  during  meal  times.  The 
employment  of  efficient  exhaust  draught  is  regarded  as 
the  most  effectual  means  of  ensuring  safety,  and  altl 


it  is  thought  undeairabli  t lonely  how  the 

draught  should  be  applied,  tl pinion  ia  expressed  thai 

the  air  should  have  iO  it.  par  minute 

.it  hind  or  under  the  point  whore 

heading  ia  done.     The  speed  of  the  draught  al  the  exhaust 

Ding  is  to  If  determini  I  turn 

months  and  recorded  in  the  Health  Register.     To  pn 

M-t  the  local  ulcerating  action  ol  i  hn  itioni 

where  any  abrasion  of  the  skin  nrred,  adhi 

i  ssci  ibed  by  the  eertii 

surgi  I  kept  in  readinesi  for  the 

■ i     i  mployed.     The  Score!  iry  ol  State  invites 

observations  on  the  suggi   ted  n    i  '  ition       St  J.  8. 

i  a  black  dyi  tuff  printed  over  it. 

I.   Bloohand  K.  Zeidler.  '   Bull  Boo.  tnd.  Hulhouse,  lCKMi, 

76.  '-"-".i    230. 

StaBTWO    from  that    the   diazo  compound   of 

I .  i r.i in t r.itiilmt-    withstands    the    action   of  chromic   acid, 

Kllicrs,  Prey,  Kurz.  and  Grosheintz  obtained  a  red  dis- 

oliai  i  by  mixing  the  diazo  solution  with  alkali 

■•liroin.it.-.  and  afterwards  panning  the  material  through 

ii   .oi,|    bath.      The  authors  add   chromate  EO  the  usual 

rod.  which  is  printed  on   fabric  which  lias  been  prepared 

with   s  naphthol,  and  printed  over  with  a  dyeetun  which 

can  be  developed  on  (3-naphthol,  and  destroy  the  dyestufi 

rwards  by  the  chromic  acid  which  ia  formed  on  takinc 

the   goods   through   un   acid    bath.     Besides    Dianisidine 

Blue  and  Benzidine  Brown,  used  by  the  authors,  all  other 

-Mills  known  iiiulor  the  names  of  Diazo  Black,   \  lophor 

Black,  &c,  can  be  used  in  the  same  way. — H.  Be. 

vphthylamine  Claret  :  Discharge  of ,  by  means  of 

lormald-  hydi  ■  sulphoxylatt .  A.  Seheunert  and  J. 
Prossard.  Sealed  communication,  1574.  dated  Oct.  is, 
1905.     Bull.  Soe.  Ind.  Mulhouse,   1906,  76,  219— 321. 

The  authors  have   succeeded   in   discharging  a-Xaphthy- 

lamine  Claret    with   a   neutral   discharge,   which   at   the 

mpletely  discharges    IVrmitraniline    Red, 

t'hrvsoidino.  Ac.      On  heating  fornuldehyde-siilphoxylate 

with    a    thickening    material    and    aniline,    preparations 

are    obtained   which  completely  discharge    o-Xaphthyl- 

inline  Claret.      The  formaldehyde  sulphoxylate  is  he 

to  about  lilt    C,  the  aniline  or  xylidine  added,  and    the 

temperature  raised  to  about    70    C 

In  an  additional   note,   dated   June  27,    1906,   to   the 

l   communication,   it  is  stated   that  on  working 

aiding   to   the   process   therein   described   bad   results 

»oro    frequently    obtained    with    white    discharges.      It 

is  now  found  that  the  discharging  power  is  considerably 

increased  by  the  addition  of  certain  salts,  as,  for  instance, 

carbonate,  acetate,  citrate,  or  oxalate  of  ammonium.     In 

presence  of   xylidine  I  do  not   decompose  form- 

hyde-sulphoxylate       The     addition     of     those    salts 

is  only  required  for  white  discharges  and  not  for  coloured 

A    few    examples    are    given.      After    printing,    the 

goods  are  taken  once  or  twice  through  the  Mather  -Piatt. 

then   through   a    10  per  cent    bichromate  solution,   and 

soaped. 

discharge  on  a-Naphthylamine  Claret.— White 
I .  W.  I.  :  Rongalite  C,  300  grms.  :  tragacanth  solution, 
'200  grms.  ;  water.  126  grms.,  and  xylidine,  175  grms., 
the  whole  being  heated  to  40  C  Whih  T.  W.O.:  White 
T.  \V.  I..  800  grms.,  ammonium  oxalate.  60  erms.,  and 
icanth  solution.  160  grms.  i  this  white  is  the  one 
which  is  printed  on  Xaphthvlannne  Claret).  Yellow  T.  II'.- 
Thiotlavine  T.  50  grms.;  water,  .".n  £rrms.  ;  White 
T.  W.  I.,  S00  grms.  :  and  tannin  50  per  cent.  100  grms. 
Blue  T.  W.  ■  Thiomne  Blue.  60  inns.  ;  water  50  grms.  ; 
White  T.  W  I..  8W0  grms..  and  tannin  60  per  cent., 
Ifjfl      proM        /•  V.  If.  T.  :      Toluidine   Blue.   50  grms. 

Violet  T.  W.  :    Modern  Violet;  60  grms.  :   Whit..-  T.  W.  b, 
800   grms.,   and   tragacanth   solution,    150    grm-.     Pint 
l .  .-   Rhodamine  6  G.  i  one,  J'l  grms  ;   water  20  grins  ; 
White  T.  W.  I.,  soo  _!    ,-   .   tannin  i0  per  cent,  100  gi 
and  tragacanth  -  IS.      Otivt  T.  II'.  :    Mixture 

of  Blue  T.  \V.  and  Yellow  T.  W.  Grey  '/'.  W.  :  Immedial 
Black  oxtra,  50  grms. ;  caustic  soda  40  per  cent..  100  grms. ; 
warm  water.  50  grms.  :  White  T.  W  I..  200  grms.,  and 
White  T.  W.  L,  600  grms.— H 
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Dry  cleaning.     Home    Office    Memorandum    S24,    Oct., 
1906.     E.  A.  AYhitelegge,  Inspector  of  Factories. 

To  minimise  the  risk  of  ignition  of  the  "  benzine  "  by 
electric  sparks  generated  by  friction  of  the  materials, 
the  air  should  be  kept  moist,  so  that  the  relative 
humidity  does  not  fall  below  about  70  per  cent,  of  satura- 
tion. An  addition  of  0-1  per  cent,  of  antibenzinpyrin," 
or  a  soluble  oleate,  is  also  a  preventive.  The  working 
appliances  in  which  inflammable  spirit  is  used  should  be 
kept  closed  by  means  of  balanced  covers  that  will  fall 
back  into  place  if  disturbed  bj-  an  explosion.  For  such 
as  must  be  open  while  in  use.  easily  lowered  iron  covers 
should  be  provided.  Used  spirit  should  be  conveyed  in 
closed  pipes  to  the  settler  or  still,  situated  in  a  special 
room.  No  naked  lights  should  be  used  in  benzine  rooms  ; 
incandescent  electric  lights  should  be  enclosed  in  double 
airtight  glass  covers,  failing  which,  the  rooms  should  be 
lit  from  outside,  through  airtight  windows.  Blankets 
and  sand  should  be  kept  for  extinguishing  burning  spirit. 
and  water  hydrants  and  hose  for  preventing  extension  of 
flame,  steam  jets  being  also  useful.  Non-inflammable 
outer  garments  should  be  worn  by  all  employees.  Outside 
staircases  should  be  provided,  as  a  means  of  escape,  for 
all  rooms  above  the  ground  floor.  Ample  space  and  free 
ventilation  will  lessen  the  risk  of  accidents.  No  meals 
should  be  taken  in  rooms  where  inflammable  spirit  is  used. 
Periodical  medical  inspection  of  women  and  j  oung 
persons  exposed  to  the  fumes  is  desirable. — C.  S. 

Sill ;     Weighted  .     R.    Gnehm   and   W.    Diirsteler. 

XX1TI.,  page  1069. 

Serine  ;    Resolution  of  ractmic  ,  into  optically  active 

components.  E.  Fischer  and  W.  A  Jacobs.  XX1Y., 
page  1070 

English  Patents. 

Silk-like  threads  ;  Manufacture  of  ,  and  of  cellulose 

solutions  therefor.  E.  W.  Friedrieh,  Blaton,  Belgium. 
Eng.  Pat.  6072,  March  13,  1906.  Under  Int.  Conv., 
March  13,  1905. 

See  Fr.  Pat.  364,066  of  1906  ;  this  J.,  1906,  980.— T.  F.  B. 

Cellulose  threads  ;   Method  of  producing .     E.  Thiele 

and  Soc.  Gen.  de  la  Soie  Artificielle  Linkmeyer, 
Brussels.     Eng.  Pat.  15,133,  July  3,  1906. 

A  concentrated  solution  of  cellulose  in  ammoniacal 
copper  oxide  solution  is  allowed  to  pass  through  compara- 
tively wide  apertures  (of  about  0-5  mm.  in  diameter) 
into  water  or  water  mixed  with  a  small  proportion  of  acid 
or  alkali.  The  threads  thus  formed  are,  after  being 
stretched  in  the  bath,  drawn  through  an  alkaline  bath  of 
either  cold  caustic  soda  of  39°  B.  or  a  boiling  solution  of 
less  concentration.     They  are  finally  treated  with  acid. 

—J.  C.  C. 

Dyeing  and  printing  ;    Preparation  of  new  products  for 

use   in ,  and  as  pigment1!,  and  their  applications. 

E.  Feilmann,  London.  Eng.  Pat.  25,693,  Dec.  11,  1905. 

This  invention  relates  to  the  manufacture  of  products 
for  use  in  dyeing  and  printing,  and  as  pigments,  by  forming 
a  dyestuff  or  the  like  in  an  aqueous  medium  containing 
casein  or  paracasein.  The  dyestuff  may  be  precipitated 
as  a  colloidal  preparation  by  suitable  treatment.  The 
method  of  dyeing,  by  subjecting  the  material  to  such  a 
solution  as  the  above,  is  also  claimed. — B.  X. 

bronze  prints  ;  Manufacture  of .     C.  A.  R.  Ludewig, 

Hamburg.  Eng.  Pat.  11,951,  May  22,  1906.  Under 
Int.  Conv.,  Aug.  21,  1905. 

This  invention  relates  to  a  method  of  producing  bronze 
printings,  and  consists  in  making  a  mixture  of  powdered 
bronze  and  a  suitable  filling  material,  the  mixture  being 
applied  to  a  surface  previously  printed  with  colour,  whilst 
it  is  still  in  a  damp  state. — B.  N. 


Discharging  of  dyed  textile  fibre  ;  Impts.  in,  and  manu- 
facture of  discharging  pastes  for  use  in  the .     J.  Y. 

Jolinson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat. 
7617,  March  29,  1906. 

See  Second  Addition  to  Fr.  Pat.  355,117  of  1905;  fol- 
lowing these.— T.  F.  B. 

Washing    machines    [for    textiles]  ;     Rotary    .     H. 

Stitzel,  Zurich.     Eng.  Pat.  26,585,  Dec.  20,  1905. 

A  double-df.um  washing  machine  is  claimed  in  which 
the  inner  drum  has  the  walls  indented  to  form  troughs, 
which  can  be  closed  on  the  outside  by  plates  or  the  like, 
and  which  are  provided  with  spraying  holes.  A  great 
improvement  is  claimed  as  compared  with  washing 
machines  in  which  perforated  sheet  metal  or  perforated 
tubes  form  a  cylinder,  which  rotates  within  the  outer 
drum. — H.  Be. 

Drying  loose  wool,  yarn,  and  the  like  in  the  form  of  cops 

or  of  strands  ;    Process  and  apparatus  for  • .     R. 

Jahr,  Gera,  Germany.     Eng.  Pat.  12,938,  June  2,  1906. 

See  Fr.  Pat.  366.60S  of  1906  ;   following  these.— T.  F.  B. 

Dry-cleaning  fabrics  with  the  aid  of  benzene  or  other  volatile 
fat  solvents  ;  Process  and  cleansing  composition  for  ■ — — . 
E.  Weiss,  Weiden,  Bavaria.  Eng.  Pat.  12,080,  Ma-  23, 
1906. 

See  Fr.  Pat.  366,547  of  1906  ;  this  J.,  1906,  981.— T.  F.  B. 


United  States  Patents. 

Leaf  or  fabric  ;    Thin  ■ ,  and  method  of  making  the 

same.  H.  R.  Gregory,  New  York,  Assignor  to  W.  A. 
Ker,  Brooklyn,  N.Y.  U.S.  Pat.  826,781,  July  24, 
1906. 

ONE-quarterlb.  of  "soluble  cotton  "is  dissolved  in  1  gal.  of 
"  amyl  oil,"  and  a  "colouring matter,"  such  as  "  bronze," 
is  added  in  the  proportion — one  part  to  four  parts  of  the 
solution.  After  thoroughly  mixing,  the  solution  is  poured 
on  to  a  liquid,  such  as  water,  heavier  than  the  oil.  The 
latter  evaporates,  leaving  a  thin  leaf  on  the  surface  of  the 
water. — B.  N. 

Textile  and  paper  base.  V.  A.  de  Perini,  Assignor  to  C.  C. 
Stockle  and  T.  M.  Kentish,  Rio  de  Janeiro,  Brazil. 
U.S.  Pat.  831,521,  Sept.  18,  1906. 

Commercial  fibre,  as  an  article  of  manufacture,  is  obtained 
from  the  bark  of  the  developed  plant  Canhamo  brazilensis 
perini.  Reunited  fibres  from  the  plant,  and  paper-pulp 
from  the  core  of  the  plant  are  also  claimed. — B.  N. 

1   Silk    fabrics ;     Apparatus    for    ungumming .     P. 

Schmid,  Basle,  Switzerland.  U.S.  Pat.  831,997, 
Sept.  25,  1906. 

See  addition  of  Jan.  21,  1905,  to  Fr.  Pa..  345,173  of 
1904  ;  this  J.,  1906,  475.— T.  F.  B. 

Dyeing  apparatus.  G.  A.  Friedrichs,  Assignor  to  C.  A. 
Proulx,  Woonsocket,  R.I.  U.S.  Pat.  832,472,  Oct.  2, 
1906. 

A  tie  or  i.it  is  provided  with  an  opening  in  its  bottom, 
and  connected  to  the  opening  is  a  conduit,  through  whkh 
a  spindle  extends  into  the  tub.  A  "spider,"  located  in 
the  conduit,  is  fixed  on  the  spindle.  Thc^latter,  inside  the 
tub,  passes  through  a  perforated  tube,  surrounding 
which  is  a  basket  with  an  open-work  side,  the  base  of  the 
basket  resting  against  and  engaging  with  the  "  spider  " 
of  the  spindle.  Mounted  on  the  end  of  the  latter  is  a  nut, 
which  also  rests  against  the  end  of  the  perforated  tube. 
A  movable  cover,  comprising  a  tubular  portion  closed  at 
its  outer  end  and  resting  over  the  nut  and  the  foraminated 
tube,  and  a  flange,  surrounding  the  tubular  portion,  clow 
the  end  of  the  basket. — B.  N. 
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tier-printing.     .1. 
■  I  i  '<>..  Ltd., 


K.    Thorpe, 
Sfanohi 


Bept  -J."..  1906. 


i     t.i     Win. 
I  ,8.  Pat  831,68  !, 


Tin:  ii. |  lired  <  1  < ■  ~ i i.' 1 1  is  applied   to  n   suitable  supporl 
: i urn  by  means  of  a  mixture  oi  "indigo  salt  T  "  and 
'i.   the  hitter  acting  as    i   carrying   medium,   and 
_n  is  thru  transferred   to  the  fabric  by  the  action  of 
By  the  addition  of  an  alkaline  solution, 

inverted    into   Roan  and     may    be   readily    re ved, 

"the  indigo  sail   T"   I  ■<  in  ■_'  converted  into  indigo,  thus 
iulrlil.lv  [Tinted  on  the  fibres  ol  the  fabric. 

—  R  N. 


French  Patents. 

Filament*   of   artificial    ."ilk    nf    relatively    great    Jian 
suitable  /or  usi    in  thi    unspttn  condition  .     Proa 

differential  apparatus  f>>r  producing .     VT.    Kralft. 

Fr.  Pat.  363,92-2,  Feb.   13,  1906. 


Filaments,  B  (see  Figs.  1   and  2),   of    collodion-silk 
drawn    bv    winches,    C,    from    forming    nozzles.     A,    of 
relatively  great,  viz.,  30—500  "  deniers."  diameter.     After 
passing     spirally     several      times     round     the     win 
through  guide-combs,    G.    (Fig.    2)    they    are   taken  oyer 
travelling  guides,  H.  (Fig  1)  and  wound   upon    rev., 
bobbins,"  J     (Fig     1).      "The     circumferential    speed    of 
these  is  made  to  exceed  to  any    required   degree  that  of 


the  winches,  in  order    to    stretch    the    filaments    as   they 
leave  the  latter  in  a  partially  dried  state. — E.  B. 

Glass  rollers  for  list    in   manufacturing  artificial  threads. 

J.,  W.,  and  H.  Rohrens.     Fr.  Pat  364,269,  .March  15, 

1906. 
The  solid  glass  rollers  which  are  largely  employed  in  the 
processes  of  manufacturing  artitieial  threads  fur  the 
purpose  of  conducting  the  latter  through  baths  of  ammonia, 
sulphuric  aeid.  caustic  soda,  Ssa,  are  easil]  broken  and 
when  broken  have  to  be  replaced  in  their  entirety.  It 
is  proposed,  according  to  this  invention,  to  construct 
them  in  several  easily  replaceable  parts,  using  for  the 
bodies  of  the  rollers' hollow  glass  cylinders,  supported 
upon  rods  of  metal  or  other  acid-resisting  materials 
enclosed  in  sleeves  or  rings  of  indiarnbber.  The  sup- 
porting rods  are  fixed  m  the  ends  of  the  rollers,  by  nuts 
and  screws,  which,  on  account  of  their  being  the  a 
liable  to  become  damaged,  are  made  of  copper  or  acid- 
proof  bronze  or  other  suitable  material. —  ]■'..  B. 

Textile    fibres    [Artificial    sUk]    from    Cttpro-ammoniacal 

solutions  of  cellulate  :  Proa  ifacturing  ! 

.     Soc.     anon.     "  I  .a     Soie     Xouvelle. "     F'r.     Pat. 

366,067,    April    10,    1906.      Under   Int.    Conv.,    April    II 

and  July  14,  1905. 
A  crPRO-AMMONIAi  u.  solution  of  cellulose  is  forced,  under 
a  pressure  of  1'  2  atmospheres,  through  a  draw-plate 
containing  hole-"  0-15  0-12  mm.  in  diameter,  into  a 
precipitating  bath  of  glycerin,  rendered  acid  or  alkaline 
by  the  addition  of  suitable  compounds.     A  bath  suitable 
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for  lliis  purpose  consists  of  glyeerol-nionosuliihuric  acid 
(371  parts),  glycerol  (25  parts),  and  water  (37J  parts). 
The  filaments  thus  produced  may  next  be  passed  through 
a  "neutralising"  bath  of  a  salt,  such  as  common  Bait, 
sodium  acetate,  &c.  capable  of  reacting  with  the  acid 
still  retained  by  them.  If  not  decolorised  by  this  treat- 
ment, they  may  be  given  a  further  passage  through  a 
dilute  bath  of  sodium  bisulphate.  which  readily  removes 
the  copper  left  in  them.  They  are  afterwards  rinsed  in 
water.  The  copper  may  be  removed  by  the  action  of 
glycerin  alone  in  the  forming  and  washing  baths.  The 
filaments  obtained  by  this  method  are  stated  to  be  more 
silk-like  than  any  hitherto  produced. — E.  B. 

Cotton  tissues  :   Process  of  chemisa'.ly  t tailing  [Mercerising] 

.   «*i'M  the  object  of    rendering    them    stronger  and 

more  compact,  and  capable  of  being  dyed  in  deeper  and 
faster  colours.  P.  Beresin.  Fr.  Pat.  3134.577,  March  26, 
1900. 

Cotton  yarns  and  tissues  are  treated  for  a  length  of  time. 
which  may  extend  to  half  an  hour,  with  either:  (1)  a 
cold  solution  of  caustic  soda-lye  at  about  40°  B.  ;  or 
(2)  a  hot  solution  at  about  25c  B.  of  a  mixed  ammonia- 
soda-lye.  made  by  adding  a  solution  of  ammonia  to  one 
of  caustic  soda  prepared  by  causticising  sodium  carbonate 
with  lime  and  allowing  the  calcium  carbonate  produced 
to  settle  out.  Considerable  heat  is  evolved  when  the 
alkali  solutions  are  mixed  together,  and  a  "  double  salt"  of 
ammonia  and  sodium  is,  it  is  stated,  formed.  The  cotton 
materials  treated  with  these  solutions,  especially  those 
acted  upon  by  the  second  one.  after  being  washed.  &c. 
can  be  dyed  in  more  intense  shades  than  the  same  materials 
in  the  untreated  state,  and  the  dyeings  are  more  durable 
and  faster  to  light  than  those  obtained  on  the  latter. 
The  second  process  is,  it  is  stated,  more  economical  than 
the  first.— E.  B. 

Cotton  and   ramie   stubbing ;    Process  of  mercerising  and 

dyeing .     E.  Steiner.     Fr.  Pat.  364,965,  April  5, 

1906. 

The  slubbing,  sliver,  rovings,  &c,  of  cotton  or  ramie,  to  be 
mercerised  and  dyed,  is  wound  upon  metal  tubes  which  are 
slipped  over  the  winding  bobbins.  The  tubes,  which  are 
lluted  if  they  are  to  be  used  in  dyeing,  are  then  drawn  from 
the  bobbins,  and  placed  upon  wooden  supporting  rollers. 
They  are  thus  put  into  an  apparatus  where  they  are  treated 
under  high  pressure  with  tie  usual  scouring  agents,  or 
advantageously  with  compounds,  such  as  sodium  sulphide 
and  sodium  sulphoricinoleate,  which  act  as  efficient 
scouring  agents  whilst  increasing  the  strength  of  the 
fibres.  After  being  rinsed  and  drained,  the  slubbing 
whilst  still  in  the  wet  state,  is  unwound  from  the  tubes, 
made  up  in  the  form  of  hanks,  and  thus  mercerised  and 
dyed  in  the  same  manner  as  ordinary  hanks  of  yarn. 
It  is  next  again  wound  upon  the  tubes,  and  dried  thereon. 
It  is  then  ready  for  spinning  into  yarns.  If  the  slubbing 
is  to  be  dyed  without  being  mercerised,  the  tubes  upon 
which  it  is  carried  are  placed  in  an  ap]>aratus  in  winch 
the  dye-liquors  are  circulated  through  it. — E.  B. 

Mercerising  and  dyeing  cotton  or  ramie  slubbing  ;■   Process 

of  .     E.    Steiner.     First   Addition,    dated   May   1, 

1906,  to  Fr.  Pat.  364,965,  April  5,  1906  (see  preceding 
abstract). 

The  slubbing  is  opened  out  with  a  suitable  machine. 
and  the  fibres  and  waste  thus  obtained  are  mixed  in 
different  proportions  with  waste  silk,  and  spun  in  the 
ordinary  manner.  Brilliant  fibres,  consisting  of  a  mixture 
of  waste  silk  and  mercerised  cotton,  are  thus  obtained. 

— B.  N. 

/<       ,</    and    binding    threads    together   to   form    "baste" 
ribbons,  and   drying   Ike   same,   producing    several    such 

ribbons  simu.ltaiimti.Ji/  ;    Process  for ('    Jesehke     i 

Fr.  Pat.  364,664,  March  23,  1906. 
Several  "  baste  "  ribbons  are  simultaneously  manu- 
factured by  drawing  "  groups  "  of  threads,  each  con- 
taining a  sufficient  number  of  the  latter  to  form  a  ribbon 
of  the  desired  width,  successively  through  a  separating 
comb,  a   bath  containing  an  agglutinant  to  which  a  dye- 


stuff  may  be  added  to  colour  the  threads,  between  rollers 
to  press  them  together  into  sheets,  over  a  drying  apparatus ; 
then,  if  desired,  between  calender  rollers  to  give  them  a 
smooth  appearance,  and  finally  on  to  a  roller  upon  which 
the  ribbons  thus  simultaneously  made  are  wound  apart; 
from  one  another. — E.  B. 

Block  for  printing  tissues  in  several  colours.     E.  Gamby 
Fr.  Pat.  363,977,  March  8,  1906. 


The  printing-block  which  forms  the  subject  of  this 
invention  is  constructed  in  such  a  manner  as  to  be  capable 
of  printing  tissues  simultaneously  in  any  required  number 
of  colours.  It  consists  of  a  plate  or  board,  a  (see  figure),  to 
the  underside  of  which  are  screwed  vertical  partitions,  b, 
corresponding  in  shape  with  the  outlines  of  the  pattern 
'  to  be  printed,  the  colour  chambers  thus  made  being  filled 
in  at  the  bottom  with  a  perforated  sheet,  c,  beneath  which. 
is  placed  a  layer  of  felt,  d,  forming  the  printing-surface. 
Each  of  the  chambers  communicates  by  means  of  an 
aperture,  e,  in  the  board,  a,  above  it,  through  a  connecting 
nozzle.  /.  and  indiarubber  tube,  with  a  vessel,  g,  containing 
the  printing-mixture  to  be  applied  from  it,  as  many  such 
vessels,  g,  as  there  are  colours  to  be  printed,  being  pro- 
vided. The  block,  along  with  the  colour  vessels,  is  placed 
in  a  supporting  frame,  suspended  by  springs  from  a 
travelling  press.  The  tissue  to  be  printed  is  stretched 
below  the  block,  which  is  lowered  upon  and  held  against 
it  by  suitable  means.  After  printing,  the  block  is  lifted, 
and  the  press  is  moved  forward  through  a  distance  equal, 
to  its  length.  Another  length  of  the  tissue  is  printed  in 
the  same  manner  as  before,  and  the  press  is  again  moved 
forward. — E.  B. 

Discharging    on    coloured    grounds;     Method    of 

Badische  Anilin  und  Soda  Fabrik.  Second  Addition, 
dated  Mav  14.  1906  (under  Int.  Conv.,  Feb.  28,  19U6), 
to  Fr.  Pat.  355,117,  June  9,  1905. 
Salts  of  organic  ammonium  bases,  or  the  bases  them- 
selves, are  mixed  with  the  colour-discharging  agents,  such 
as  formaldehyde-sulphox)dates.  either  pure  or  in  com- 
bination  with  formaldehyde-bisulphites. — B.  N. 

Decolorising  textile  fibres  ;    Process  for  .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  366,701,  Mav  30, 
1906.     Under  Int.  Conv.,  Feb.  24,  1906. 

See  Eng.  Pat.  12,517  of  1906  ;  this  J.,  1906,  807.— T.  F.  B. 

Drt/ing   of  textile    materials;    Process  and  arrangement 

for  the .     M.  R.  Jahr.      Fr.  Pat.  366,608,  Mav  26, 

1906. 
The  moist  air,  leaving  the  chamber  in  which  the  material 
has  been  dried,  is  again  brought  into  contact  in  another 
chamber  with  the  drv  material,  until  the  latter  has  attained. 
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t|  normal  degree  of  humidity,  and  the  nir  is  then  with- 
",\m     from     the     apparatus.       Before    each    compart 

reiving   the   material    to   he  dried,    is  a  .1 
livided   hv  a    partition   into   two  channels,   one  of  which 
I  and  the  oilier  not,  and  the  air  ma\    In 
either  of  these  hy  suitnhly  opening  or  closing  the 
-.       IK,    external   air  entering   through   i>   channel 
„,t  heated,   as   well   as  the   moist   air  entering  the  dry 
chamber,  serves  to  cool  the  dried  material. — B.  N. 
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Murine    and    hydrogen  ;     Itilt  ruction    of .     C.    H. 

Burgess  and  D.  L.  Chapman.  Chem.  Soc.  Trans.. 
1906,  89.  1399—1434. 

|Thi  authors  have  ascertained  that  the  phenomenon, 
atherto  known  as  photochemical  induction,  is  not  exhibited 

>y  a  mixture  of  chlorine  and  hydrogen  in  the  absen f 

ueh  impurities  as  are  capable  of  being  destroyed  by  the 

nidation   of   the  gases.      What   has   been   known  as   the 

decav  "  of  the  activity  of  the  gases  in  the  light,  caused 

liy  leaving  them,  when  "active,  to  stand  in  the  dark  over 
rater,  has  now  been  traced  to  the  renewed  presence  of 
mpurities  taken  up  from  the  water.  The  inhibiting 
mrmritv  can  lec  removed  from  the  gases,  without  the  aid 
f  fight,  by  raising  the  temperature  to  100  C.  The  addition 
if  minute  quantities  of  ammonia,  or  of  a  substance  yielding 
mmonia.  has  been  found  to  cause  the  gases  to  exhibit  the 
■  •-called  induction  period.  The  effect  of  the  presence  of 
minute  quantity  of  suitable  impurity  in  inhibiting  the 
mnhination  of  the  gases  for  a  time  cannot  yet  be  satis- 
actorilv  accounted  for.  The  co-efficient  of  the  extinction 
f  light  by  a  mixture  of  hydrogen  and  chlorine  in  equivalent 
(©portions  is  almost  the' same  as  by  that  of  equal  volumes 
n  and  chlorine. — A.  S. 

\'Hric  oxide   and  air;    Solubility  of  in   sulphuric 

arid.     0.  F.  Tower.     Z.  auorg.  Chem.,  1906,  50,  382— 

388. 

"he  author  has  determined  the  solubility  of  nitric  oxide 

md  of  air  in  pure  sulphuric  acid  of  various  concentrations. 

.1  different  temperatures.     The  determinations  were  made 

q  an  absorption  apparatus  fashioned  after  the  style  of 

Bunsen  eudiometer.     With  9S  per  cent,  acid  no  constant 

esults  could  be  obtained  in  the  case  of  nitric  oxide,  mercury 

ieing  dissolved  by  the  sulphuric  acid  in  presence  of  this  gas. 

rated  sulphuric  acid,  therefore,  should  never  be  used 

n  the  Lunge  nitrometer.    Constant  results  were,  however. 

•btained  with  sulphuric  acid  of  concentrations  between 

>0  and  90  per  cent.,  the  volume  of  nitric  oxide  absorbed 

lerc.c.  of  acid  at  18°±  1°  C.  and  760  mm.  being  as  follows  : 

K)  per   cent,    acid,    0-0193   c.c.  ;    80  per  cent.,    0-0117; 

Opercent..  0-0113  ;    60  percent..  0-0118,  and  50  per  cent. 

cid,  0-01-20  c.c.     The  corresponding  results  for  the  solu- 

nlitv  of  air  in  sulphuric  acid  were:     98  per  cent,  acid, 

M»173  c.c.  ;    90  per  cent.,  0-0107  ;    80  per  cent.,  00069  ; 

opercent..  0-0055  ;    60  per  cent.,  0-0059,  and  50  per  cent. 

!cid,  0-0076    c.c.  ;    in   this  case,    constant    results   were 

J  btained  even  with  the  98  per  cent,  sulphuric  acid.     The 

•.-suits    obtained    show    that,    in    the    determination    of 

urates,  nitrites,  or  oxides  of  nitrogen  by  means  of  Lunge's 

utrometer,  the  solubility  of  nitric  oxide  in  sulphuric  acid 

I'f  a  concentration  below  90  per  cent,  is  so  small  that  it 

Ian  be  neglected,  provided  not  more  than  10  c.c.  of  acid 

re  used.     The  solubility  of  air  in  sulphuric  acid  is  also 

I  small  as  to  be  negligible.     The  best  results  will   be 

t>taiued   with  sulphuric   acid  of  70  per  cent,   strength. 

la   which   both   nitric   oxide   and   air   show  a   minimum 

ity.— A.S. 

'alcium  sulphate;    Solution  of in  salt  solution.     G. 

Arth  and  Cretien.     Bull.  Soc.  Chini.,  1906,  35,  778—782. 

"ive  grms.  of  pure  sodium  chloride  and  5  grnis.  of  precipi- 
ated    calcium    sulphate    were     heated    in    a     then 
Mthj200  c.c.  of  a  solution  of  sodium  chloride,  saturated 


it  the  ordinary  temperature,  for  l">  boura  (which  i- 
-uilic  lent  to  produi  ■  equilibrium),  at  tempi  I  ana 

fi n     to    99     C,   and    the   oalcium,   lulphurio   acid 

and  chlorine  wen-  determined  in  the  resulting  solution  . 
the  chlorine  ■ont. -nt  of  the  solution  increased  fairly 
regularly  from   15-263    grots,    per    .  cut.    at    n     t..    17-128 

mis,   it  nil  .      The  oalciui itent  incn  ..  irly 

From 0-1838  grm.  per  Dent.,  at  0  .  t..  0-2309  grm.  at  71  . 
and  then  ile.  rease.l  to  0-2068  grm.  il  B9  The  sul- 
phuric  anhydride  attained  its  maximum,  0-2993  grm.  per 
at  02-6  .  and  then  tell  nharplj  to  0-2204  grm.  at 
65°,  whence  it  dropped  gradually  to  0-2007  grm.  at  99  . 
It  is  thus  impossible  to  deduce  the  solubility  of  oaloinm 
sulphate  In  salt  solution  by  determining  oi f  the  constitu- 
ents. The  result-  w.rc-  similar  when  no  excess  of  sodium 
chloride  was  present. — T.  F.  B, 

Salts   of   iron,    chromium,    tin,    cobalt,    nickel,    and    zinc  ; 

Ih/drolysis  of  in   /iri  tenet  «/  iodides  and  iodatcs. 

S.   K.   Moody.     Amer.  J.   Science-.    Silhman.    1906  [4]. 
22,  176—184.     (hem.  Centr.,  1906,  2,  1106—1107. 

The  action  of  potassium  iodide  and  iodate  on  aluminium 
chloride  or  BUlph  it.  oan  be  utilised  for  the  iodometric 
determination  of  aluminium  (this  J.,  1905,  1033).  Ferrous 
and  ferric  salts  are  also  hydrolysed  by  the  iodide-iodate 
mixture,  the  former  being  also  oxidised.  Fe2(SO.i),  + 
r.KI  +  KIO:,  +  3IL.O  =  2Fe(OH)3  +  :!K,,Si  >4 +  61.  The 
hydrolysis  is  complete  after  boiling  the  solution  for  30 
minute's.  Sulphates  of  chromium,  tin,  cobalt,  and  nickel 
are  acted  upon  in  a  similar  in  inner.  In  the  case  of  stannic 
salts,  complete  hydrolysis  can  be  effected  at  the  ordinary 
temperature  if  the  iodine  be  removed  as  it  is  liberated. 
Cobaltous  hydroxide  is  oxidised  to  cobaltic  hydroxide  by 
excess  of  iodate  ;  a  corresponding  reaction  does  not  take 
place  with  nickelous  hydroxide.  Zinc  sulphate  is  hydro- 
iysed  only  to  the  extent  of  80-13  percent,,  a  basic  sulphate, 
Zn5(OH)sS04,  being  formed.— A.  S. 

Silicates ;     Chemistry   of   .     E.    .lordis.     Z.    angew. 

Chem.,  1906,  19,  1697—1701. 

The  author  has  investigated  the-  properties  of  silicates 
formed  in  the  wet  way.  Silicic  acid  being  so  weak  an  acid, 
is  but  slightly  dissociated  in  solution  ;  but  its  salts  are 
highly  dissociated,  and  the  more  so  the  less  soluble  they 
are,  BO  that  it  is  only  possible  to  obtain  them  in  the  presence 
of  other  salts  of  "the  same  metals,  added  to  check  the 
li--ociation.  Pure  colloidal  silicic  acid  does  not  exist 
a]one— onlv  in  presence  of  traces  of  other  substances 
(called  by  the  author  "  Sol-formers  ").  Gelatinous  silica, 
and  hence  also  the  dry  silica  prepared  from  it  by  evapora- 
tion, is  never  pure,  but  retain  chlorine,  alkali,  iron,  or 
organic  substances.  Pure  silica  is  obtainable  by  decom- 
I'-ing  silicon  tetrachloride,  and  expelling  traces  of 
chlorine  from  the  product  by  Meyer's  method  of  long 
ignition  at  1000°  C.  Orthosilicates  of  the  alkalis  or  alkaline- 
eirths  could  not  be  obtained  in  the  wet  way — only 
metasilicates  ;  but  fusion  processes  yielded  orthosilicates. 
Hisilicates  of  the  alkaline-earths  appear  to  exist,  more 
soluble  than  the  monosilicates.  Alkaline-earth  hydr- 
oxides react  with  alkali  silicates,  precipitating  alkali-free 
silicates  of  the  alkaline-earths.  Possibly  this  reaction 
occurs  during  the  hardening  of  cements.  When  solutions 
of  alkali  silicates  and  of  salts  of  the  heavy  metals  (iron, 
copper)  react,  the  results  are  very  complex,  and  are  no 
doubt  rendered  so  through  the  varying  degrees  of  hydro- 
Ivsis  of  reagents  and  products.  On  mixing  equivalent 
quantities,  not  only  is  precipitation  incomplete,  but  acid 
and  base  are  not  equivalent  to  one  another,  either  in 
precipitate  or  filtrate.  If  to  the  acid  filtrate  alkali  be 
gradually  added,  a  further  precipitate  falls,  which  when 
neutrality  is  reached  contains  all  the  iron,  but  only  part 
of  the  silica  present  :  and  this  precipitate  will  absorb  a 
-iderable  quantity  of  additional  alkali  before  the 
solution  becomes  alkaline  to  test-papera  The  colours  of 
the  precipitated  iron  and  copper  silicates  vary  with  the 
content  of  water,  and  still  more  with  the  temperature. 
Some  of  the  copper  silicates  are  very  bright,  but  they  have 
only  Blight  covering  power  and  are  not  likely  to  become 
of  anv  industrial  importance. — J.  T.  D. 
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Sulphur;    A   hydrate  of -.     W.   Spring.     Rec.   trav. 

chim.    Pavs-Bas,    25,     253—259.      Bui!":     Acad.    roy. 
Belg.,  1906,  452 — 459.     Chem.  Centr.,  1906,  2,  1036. 

The  author  finds  that  Debus's  sulphur  S,  formed,  together 
with  ordinary  sulphur  and  the  polythionic  acids,  by  the 
action  of  hydrogen  sulphide  on  sulphurous  acid  in  aqueous 
solution,  is  not  a  new  allotropic  form  of  sulphur,  as  stated 
by  Debus  (J.  Chem.  Soc.,  1888,  53.  282—6),  but  hydrate 
of  sulphur.  The  precipitated  sulphur  from  the  reaction 
was  washed  by  dialysis,  and  dried  in  vacuo  until  the 
weight  was  constant,  a  yellowish,  partly  transparent 
substance  showing  a  conchoidal  fracture  being  obtained. 
This  contained  about  51-6  per  cent,  of  sulphur  soluble 
in  carbon  bisulphide.  The  portion  insoluble  in  carbon 
bisulphide  begins  to  lose  water  when  heated  to  80°  C, 
and  the  total  quantity  of  water  evolved  at  the  melt- 
ing point  of  sulphur  corresponds  to  the  formula.  Ss,H20. 
The  hvdrate  when  pressed  into  the  form  of  a  rod  has  the 
sp.  gr."  1  -9385  at  19°/4C  C,  and  loses  1  -33  per  cent,  of  water 
when  left  standing  over  sulphuric  acid  for  seven  months  ; 
the  powdered  hydrate  under  similar  conditions  loses  2-41 
per  cent,  of  water.  As  the  hydrate  loses  water,  its  specific 
gravity  increases.  If  the  dehydrated  product  be  left  in 
contact  with  water,  its  specific  gravity  becomes  lower, 
indicating  that  there  is  a  form  of  sulphur  capable  of 
uniting  directly  with  water.  After  partial  dehydration 
in  an  exsiccator,  the  pulverulent  hydrate  contained 
3T  per  cent,  soluble  in  carbon  bisulphide,  and  the  com- 
pressed hydrate  5-8  per  cent. — A.  S. 


Phosphorus  ;  Investigations  on .     A.Siemens.     Arbb. 

Kais.   Ges.-A.,   24,   264—304.     Chem.   Centr.,    1906,   2, 
1084—1085. 

The  author  points  out  that  there  is  no  chemical  reaction 
of  yellow  phosphorus  which  is  not  also  given  by  red 
phosphorus.  The  differences  in  the  behaviour  of  the  two 
modifications  are  due  to  the  fact  that  the  red  phosphorus 
reacts  at  a  much  slower  rate  than  the  yellow  modification. 
With  regard  to  the  cause  of  phosphorescence,  the  author 
confirms  the  statement  of  Jungfleisch  (this  J.,  1905,  252) 
that  this  is  due  to  the  formation  of  a  volatile  lower  oxide 
of  phosphorus.  (Compare  Thorpe  and  Tutton,  J.  Chem. 
Soc.   1890,  57,  569.) 

Detection  of  yellow  phosphorus  in  commercial  red 
phosphorus. — The  following  process  was  found  to  give 
satisfactory  results,  five  grms.  of  the  sample  are  boiled 
for  half  an  hour  with  150  c.c.  of  benzene  under  a  reflux 
condenser.  After  cooling,  the  solution  is  filtered  from  the 
undissolved  red  phosphorus,  and  1  c.c.  is  shaken  vigorously 
in  a  test-tube  with  1  c.c.  of  ammoniacal  silver  solution 
(1-7  grms.  of  silver  nitrate  in  100  c.c.  of  ammonia  solution 
of  sp.  gr.  0-992).  If  the  sample  contained  no  yellow 
phosphorus,  the  solution  will  give  only  a  faint  Vellow 
coloration,  but  if  yellow  phosphorus  be  present,  a  reddish 
or  dark  brown  coloration  or  a  precipitate  is  produced. 
Regard  must  be  paid  only  to  the  coloration  produced 
during  the  first  half-hour.  Of  the  5  grms.  of  red 
phosphorus  taken  for  the  test,  1-5  mgrms.  are  dissolved 
by  the  150  c.c.  of  benzene,  and  the  author  suggests  that 
this  should  be  the  highest  permissible  limit  for  the  amount 
of  soluble  matter  in  commercial  red  phosphorus. 

The  author  states  that  the  work  of  Roozeboom  on  the 
phases  of  phosphorus  shows  that  the  view  frequently 
put  forward  that  red  phosphorus  is  transformed  into 
yellow  by  friction  is  incorrect.  On  striking  or  rubbing, 
red  phosphorus  is  merely  brought  into  a  finer  state  of 
division,  and  this  finely  divided  phosphorus  is  more 
soluble  and  chemically  active  than  the  ordinary  red 
variety.  This  explanation  is  confirmed  by  the  fact  that 
the  production  of  the  more  soluble  phosphorus  is  not 
influenced  by  the  weight  of  the  grinding  agent  (large 
earthenware  balls),  but  is  favoured  by  the  use  of  grinding 
stones  (granite)  with  sharp  edges.  Scarlet  phosphorus 
(this  J.,  1903,  494,  1225,  and  1256;  1904,  17).  also,  is 
stated  to  be  merely  red  phosphorus  in  a  very  fine  state 
of  division.  Various  points  of  difference  between  yellow 
phosphorus  and  the  finely-divided  red  phosphorus  are 
mentioned — A.  S. 


Hydrofluosilicic  acid  ;    Note  on  the  titration  of .     X 

Sahlbom  and  F.  \V.  Hinrichsen.     NXIIL,  page  1068. 

Permanganate    solution  ;     Titration    with    alkaline  

[Determination  of  formic  and  nitrous  acids.]     E.  Rupi 
XXIIL,  page  1070. 

Oxygen  ;  A  test  for .     A.  C.  Christomanos.     XXIII 

page  1068. 

English  Patents. 

Chromic   acid  ;    Electrolytic   production   of .     J.    ^ 

Johnson.     From    Badische    Anilin    und   Soda   Fabril 
Eng.  Pat.  27,009,  Dec.  27,  1905.     XLL,  page  1052. 

Lime  ;    Kilns  for  burning .     W.  E.  Benton.  Actoi 

Eng.  Pat.  11,820,  May  26,  1906. 
The  lime-kiln  described  is  of  the  continuous  type,  an' 
comprises  a  number  of  chambers  that  can  be  successive! 
charged,  fired,  cooled,  and  emptied.  Over  the  fire-bai 
of  each  chamber  is  an  arch  or  flue  of  perforated  fire 
blocks,  from  which  the  hot  gases  pass  either  into  a  flui 
arranged  lengthwise,  between  the  rows  of  chamber 
and  above  the  level  of  the  kiln-floor,  through  opening 
controlled  by  suitable  dampers,  or  else  into  outer  long  \ 
tudinal  flues  below  the  level  of  the  kiln  floor,  being  directe 
downwards  thereto  by  sheet  iron  plates  fitted  into  th 
doorways  of  the  firing  holes.  Footplates  are  provide 
to  close  the  openings  from  the  firing  hole  into  the  out< 
flue.  Both  the  upper  and  lower  flues  communicat 
with  the  chimney.  Forced  draught  is  supplied  b 
suitable  apparatus  through  a  flue  which  runs  the  lengt 
of  the  kiln  below  the  level  of  the  kiln  floor,  and  is  pre 
vided  with  side  flues  controlled  by  doors,  opening  int 
the  ash-pits. — \V.  C.  H. 

Lithium  carbonate  ;     Extraction  of  lithium  as fro. 

its  ores.     C.  Poulenc,  Paris.     Eng.  Pat.  9971,  April  2! 

1906. 
See  Fr.  Pat,  361,517  of  1905  ;  this  J.,  1906,  8S4.— T.  F.  I 

Nitrate  of  soda  ;    Manufacture  of ,  and  the  recovery  i 

by-products  in  connection  therewith.  C.  Stuart-Bailc 
London.  Eng.  Pat,  19,189,  Sept.  22,  1905. 
By  the  process  described,  carbonaceous  matter  containiu 
nitrogen  is  subjected  to  destructive  distillation,  to  yiel 
ammonia  and  other  by-products.  The  combustible  gasi 
and  waste  heat  derived  from  the  distillation  process  ai 
employed  as  the  source  of  power  for  generating  electricit 
with  which  to  obtain  caustic  soda  solution,  hydrogei 
and  chlorine  from  brine.  The  hydrogen  is  passed  throug 
the  incandescent  carbonaceous  matter  to  recover  an 
residual  nitrogen  in  it.  The  ammonia  produced  by  tl 
distillation  process  is  passed  with  air  or  oxygen  over  I 
heated  contact  substance,  preferably  platinum,  i 
successive  steps,  the  nitric  acid  and  ammonium  nitrat 
thus  produced  being  removediby  the  caustic  soda  solutio 
obtained  from  the  electrolysis  of  the  brine,  between  eai 
step  and  the  succeeding  one.  The  whole  may  be  worke 
as  a  composite  or  continuous  process,  in  apparati 
suitably  arranged   for  it. — \V.  C.  H. 

Hypochlorite  solutions  ;  [Electrolytic]  Manufacture  of 

W.  P.  Digbv  and  A.  W.  M.  Marshall.     Eng.  Pat.  91. 
Jan.  12,  1906.     XL4.,  page  1052. 

Oxygen    generators.     G.    F.    Jaubert.    Paris.     Eng.    Pa 
12,834,  June  1,  1906.     Under  Int.  Conv.,  June  5,  1901 

See  Fr.  Pat.  361.537  of  1905  ;   this  J.,  1906,  928.— T.  F.  I 

United  States  Patents. 

Lime  ;    Process  of  making .     J.  C.  Jones,  Carthagi 

N.Y.     U.S.  Pat,  832,485,  Oct,  2,  1906. 
Calcination  is  effected  in  an  inclined  rotating  cvlinde 

— E.  S. 

Ferrocyanidcs  ;    Production  of  from  gas.     W.  Fell 

Honningen   on   Rhine,   Germany.     U.S.    Pat.    (-32,461 
Oct.  2,  1906. 

See  Fr.  Pat.  365,410  of  1906  ;  this  J.,  1906,  92S 


.    S32.4& 

— T.  F.  I 
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Cl.   VI1L— GLASS    POTTERY,  «    ENAMELS. 
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FRSBOB    I'm  i:ms. 

acids  :     Electrolytic    production 
.    Deutsche  SolvavWerke  A.  (!.  Second  Addition, 
l'ii.  I'.MM).  tol'r.  Pat.  302,737.  Jan.  Hi.  I1HIU. 
\l   I.,  pngo   1053. 

'ysis  of  solutions  of  alkali  chlorides,    n 

tathodt  ;     Apparatus    tor   the   .     .1.    .1.    Rink.      Fr. 

P»l   305  S38,  M   >  2,  1900.     XI. I.,  pn  ;e  I"".:: 

Calcium    In/drill,  :    Manufacture  o/ .     Elektrochem. 

Werke,  G.m.b.H.     Fr.   Pat.  366,242,  Ma)    I.'..  I • 

See  Eng.  Put.  11,767  of  1900  ;    this  .1..  1906,  759.— E.  S. 

lide  ;    Method  of  working  combustion  motors 
engines]    in    order   to   obtain as   a    by- 
product.    F.     Hausser.     Fr.     Pat.     366,604,     May    26, 
1906.      Under   Int.   Conv..   May   31,    I 

The  oombustible  mixture  of  gases  with    air.  or  with  air 
mid  oxygen,  after  compression  is  ignited  m  an    exp 
(Mine.       When  the   mixture  has  attained  its  maximum 
temperature,  it  is  cooled   suddenly  by  a  jet  of   water  to 

lust  below  the  decomposing  point  of  nitrogen  |HToxide. 
At  this  temperature  however  the  gaseous  mixture  still 
has  considerable  pressure,  and  it  is  allowed  to  expand 
and  perform  mechanical  work  in  the  usual  way  —  E.  S. 

flowers    of    sulphur;     Process    and    apparatus    for    the 

manufaciurt    ft .     E.    Rasse-Courbet.     Fr.    Pat. 

i,280,  May  16,  1906. 
The   mineral    containing    sulphur    or  "  orpiment   (ai 

aide)  "  is  melted   in   receptacles   in  the  upper   part   of 

a  furnace,    from    each    of    which    the    melt    is    run    into   a 

1    muffle   immediately    beneath.     From    the    heated 

murnes.   the   vapours  are  drawn   into  chambers,   having 

conical    bottoms,    in    which    condensation    is    principally 

affected,  and  thence  into  and  through  other  chambers  in 

« In,  h  further  condensation  takes  place,  whence  thi 

papa  into  a  coke  town-  to  be  washed,  and  have  exit  finally 

pipe    for   combustion.     The   ore   receptacles,    the 

muffles,  and  the  communicating  channels  are  all  heated 

by  circulation  of  gases  of  combustion  from  a  single  tire- 

I  place.  —  E.  S. 

Okf/oen  ;  Apparatus  for  generating .     The   Roessler 

and  Hasslacher  Chem.  Co.  Fr.  Fat.  366,524,  May  23, 
1906.     Under  Int.  Conv.,  Feb.  s,  1906. 

The  apparatus  consists  of  a  cylinder  having  double 
sides,  inclosing  some  such  non-heat  conducting  substance 
aa  asbestos,  charged  with  a  certain  quantity  of  water. 
and  having  suspended  within  it  another,  considerably 
smaller  cylinder,  open  at  the  bottom,  containing  cart- 
ridges of.  for  instance,  compact  sodium  peroxide,  or  other 
ice  that  will  yield  oxygen  on  coming  into  contact 
with  water.  The  cartridges  are  supported  by  a  perma- 
nent  spring  resting  on  the  bottom  of  the  outer  cylinder, 
and  the  cover  of  the  inner  cylinder  is  formed  with  a  central 
tube,  attached  to  the  cover  of  the  casing.  This  tube  is 
continued  upwards  by  a  valve  piece  screwed  into  it.  to 
which  valve  a  flexible  delivery  tube  for  the  oxygen  given 
off  may  be  attached.  There  is  another  valve  in  the  cover 
communicating  with  the  interior  of  the  casing  and  the  outer 
atmosphere.      When   both   valves   are   closed,   the   water 

lined  in  the  enclosing  cylinder  does  not  gain  ai 

to  the  charge  in  the  inner  cylinder  ;    but  on  opening  the 

valves,  pressure  in  the  latter  cylinder  is  released,  whereby 

»  iter  has  access  to  the  peroxide,  and  oxygen  continues  to  be 

|  evolved  as  long  as  the  valves  remain  open.     The  rate  of 

j  evolution  of  the  oxygen  is  under  easy  control,  and  it  is 

d  that  the  apparatus  may  be  put  out  of  action  for 

I  weeks  by  closing  the  valves.     The  cover  to  the  casing  is 

I  secured  by  two  screws  ;    but  it  is  so  constructed  that  it 

on  partial  rotation,  be  removed  without  removing 

'  the  sirens.— E.  S. 

Oxygen  ;    Composition   disengaging  on  contact    with 

a  liquid.  The  P,oessler  and  Hasslacher  Chem.  Co. 
Fr.  Fat.  366,526,  May  23,  1906.  Under  Int.  Conv., 
April  14,  1906. 

ir  is  stated  that  when  an  alkali  peroxide  is  decomposed 


b)   water  in  pri                            Ilia  oxide  •.  the 

production  .ii  a  hydrate  "f  the  peroxide  or  of  hydrogen 
peroxide  is  lessened,  with  increase  of  the  a untoi  oxj 

free.  Amorphous  lodium  peroxide,  mixed  with  .">  per 
cent,  "f  a  metallic  oxide,  such  as  ouprio,  m  mg  inj  .  uiokel, 
■  i   i.-ri  ie  oxide,  \  ielda  ■■%  |  i~.rte.n  ..t 

hydrogen  peroxide  on  tn  atment  with  water,  and  the  reeult 
i-  not  materially  affei  ted  by  altering  the  i"  ij  the 

metallic  oxide,  But  it  odium  peroxidi  bi  melted  with 
6  per  cent,  of  sue h  a  metallic  oxide,  the  produol  yields,  on 

'uicnt  with  water,  oxygen  with  almost  explosive 
violenoa,  and  no  hydrogen  peroi  istio 

e.n.  If  less  than  S  per  cent,  of  metallic  oxide  be 
melted  with  sodium   peroxide,   the  subse  tion 

with  water  is  proportionally  leas  active.  Thus,  it  is 
possible  to  prepare  Bodium  peroxide  with  a  catalytic  body 
under  such  conditions  as  t . •  jive  any  deau  tj  in 

oxygen  production  "n  treatment  with  water.  (See  also 
D.8.  l'.it.  788,256  of  1905  ;   this  J.,  1906,  546.)— E.  S. 


VIII.— GLASS,  POTTERY.  AND   ENAMELS. 


[Continued  from  p<i*].   985.) 

Silicates;  Chemistry  of .      E.  Jordis.   VII.,  page  1013. 

English  Patents. 

Glass  ;  Manufacture  of .     J.  A.  Chambers.  Allegheny, 

Pa.,  U.S.A.  Eng.  Pat.  16,293,  July  ."..  1U06. 
Tuts  patent  refers  t..  modifications  of  the  apparatus 
described  in  Eng.  Pat  2879  of  1906  (this  J.,  [906,  427). 
In  the  present  invention  the  pot  furnace  is  divided  into 
two  chambers  by  a  depending  will  or  mantle,  which 
extends  from  the  roof  to  a  distance  above  the  rotating 
table  sufficient  to  allow  of  the  passage  of  the  pots  bene  ith 

the    mantle.      One    of    these    chamber-.    Ltaining    pots 

tilled  with  glass  ready  for  working,  is  provided  with  a 
door,  through  which  full  pots  can  be  withdrawn,  or  empty 
pots  replaced  upon  the  table.  The  replaced  emptj 
pass,  by  the  next  rotation  of  the  table,  into  the  second 
or  pot-heating  chamber,  when-  the  chilled  glass  adhering 
to  the  pots  is  re-melted,  before  the  pots  again  arrive,  by 
a  further  rotation  of  the  table,  below  the  trough  that 
supplies  molten  glass  from  the  tank.  .Means  are  provided 
for  heating  this  pot-heating  chamber.  By  modifying  the 
construction  of  the  depending  walls  or  mantles,  the  pot 
furnace  can  be  divided  into  three  portions;  in  the  first 
the  pots  are  filled  with  glass  from  the  tank,  and  carried 
by  the  table  into  the  second  portion,  which  is  open  to  form 
a  drawing  chamber,  from  which  the  empty  pots  are 
carried  by  the  table  into  the  third,  or  pot-heating  chamber. 
To  ensure  better  and  more  uniform  heating  of  the  pots 
at  all  stages  of  the  process,  heating  flues  may  be  arranged 
below  the  rotating  table,  and  instead  of  pots  placed  on 
the  table,  depressions  or  cups  may  be  made  in  it  to  hold 
the  glass,  and  the  cups  connected  by  openings,  to  maintain 
a  constant  level. — YV.  C.  H. 

Furnaces;     Smelting,    crucible,    heating,    annealing,    and 

like  ,   and  kilns    for  burning  and  glazing   pottt  ry, 

and  forother  like  purposes.  The  Incandescent  Seat  Co., 
Ltd.,  and  A.  Smallwood.  Eng.  Pat.  18,877,  Sept  19, 
1905.     X.,  page   1049. 

Kilns  employed  for  burning  or  firing  the  colours  or  glaze 
upon  glass  or  earthenware,  and  other  materia/*,  applic- 
able also  for  other  purposes.  H.  Thornton,  K.  N.  Sharp, 
and  J.  H.  Inele.  Leeds,  and  L  W.  Stanlev,  Rromlev, 
Kent.     Eng.   Pat.   25,639,    Dee.   ii.   1905. 

This  patent  describes  a  modification  of  the  apparatus 
described  in  Eng.  Pat.  28,078  of  1904  (this  J.,  1906,  122), 
in  which  the  furnace  chamber  is  heated  by  the  combustion 
of  gas.s  i mining  from  jets  arranged  on  each  side  of  the 
hearth.  In  the  present  modification  it  is  proposed  to 
use  a  combustible  mixture  of  air  and  gas  or  hydrocarbon 
vapour,  in  which  the  air  is  in  excess  of  the  amount  required 
for  complete  combustion  of  the  gas  or  vapour.  This 
mixture  is  supplied  to  the  jets  or  burners  at  a  speed 
greater  than  the  speed  of  propagation  of  the  Dame, 
ignition  occurring  by  impact  of  the  mixture  on  a  refractory 
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Cl.    IX.— BUILDING  MATERIALS,  &c.     Cl.  X.—  METALLURGY.  [Nov.  15.  1906. 


hood  or  cap  placed  over  the  nozzle  of  the  burner.  The 
tiring  compartment  is  provided  with  an  arched  top,  and 
with  guides  for  supporting  the  tray,  on  which  the  articles 
to  be  fired  are  placed.  The  burners  pass  through  holes 
in  the  floor  of  the  compartment,  and  each  is  provided  with 
a  perforated  hood  or  cap,  which  causes  ignition  of  the 
combustible  mixture  at  or  near  the  point  of  impact,  and 
is  stated  to  produce  a  tiameless  combustion.  Between 
the  underside  of  the  tray  and  the  surface  of  the  floor  is  a 
space  to  allow  for  the  hoods  over  the  burners,  which  may 
be  filled  and  made  level  with  asbestos  or  other  refractory 
material,  which  also  prevents  the  flame  escaping  too 
rapidly  from  the  perforations  of  the  caps. — \V.  C.  H. 

United  States  Patents. 

Glass    sheets;     Manufacture    of .     W.    L.    Clause, 

Sewicklev.  and  H.  K.  Hitchcock,  Tarentum,  Pa.  U.S. 
Pat.  832,842,  Oct.  9,  1906. 
The  process  described  consists  in  causing  glass  to  flow 
through  a  slot  or  orifice,  and  dividing  the  exuding  stream 
into  two  or  more  streams  by  the  application  of  tension  in 
two  or  more  directions  at  an  angle  to  each  other.  The 
outer  portions  of  the  exuding  stream  are  drawn  in  direc- 
tions at  an  angle  to.  and  out  of  the  line  of  flow,  whilst 
the  core  or  inner  portions  of  the  stream  are  drawn  approxi- 
mately in  the  direction  of  flow  of  the  glass,  more  glass 
being  exuded  from  the  orifice  than  is  sufficient  to  form 
the  articles  required. — W.  C.  H. 

Glass  :    Apparatus  for  the   manufacture   of   sheet   ■ . 

H.  K.  Hitchcock,  Tarentum,  Assignor  to  C.  W.  Brown, 
Pittsburg,  Pa.     U.S.  Pat.  832,860,  Oct.  9,  1906. 

The  apparatus  described  comprises  a  receptacle  for  glass, 
provided  with  a  discharge  slot,  with  outwardly  flaring 
walls,  which  slot  can  be  adjusted  relatively  to  the  height 
of  the  glass  in  the  receptacle.  A  spout  or  channel  extends 
from  the  glass-containing  receptacle,  and  means  are  pro- 
vided for  regulating  the  temperature  of  and  flow  of  glass 
in  the  channel.  The  glass  is  drawn  away  from  the  slot 
at  the  same  rate  as  it  passes  through  it.  The  mean  axis 
of  the  sheet  is  maintained  in  approximately  the  same 
plane,  regardless  of  the  variations  in  thickness,  and  the 
sheet  passes  between  pairs  of  driven  rollers  constructed 
to  yield  in  planes  at  right  angles  to  their  axes,  without 
distorting  their  peripheries,  and  without  shifting  their 
axes  of  rotation.  The  connections  from  the  driving 
mechanism  to  the  rollers  are  arranged  to  have  a  torsional 
strength  less  than  the  frictional  bite  of  the  rollers  on  the 
sheet.  A  cutter  is  provided  to  move  either  transversely 
to,  or  in  the  same  direction  as  the  sheet,  and  at  the  same 
rate,  and  means  are  also  provided  for  receiving  and  carry- 
ing away  the  severed  sections  of  the  sheet. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

(Continued  from  page  987.) 
Silicates;  Chemistry  of .     E.  Jordis.   VII.,  page  1043. 

English  Patents. 

Wood  ;    Apparatus  for  impregnating  or  colouring . 

F.    Parr   and   J.    Kopetz,   Vienna.     Eng.   Pat.   21,902, 
Oct.  27,  1905. 

The  apparatus  described  is  of  the  class  in  which  discs, 
into  which  liquid  under  pressure  can  be  introduced, 
are  forced  against  the  ends  of  the  logs.  Between  the 
packing  rings  of  the  pressure  discs  and  the  end  surfaces 
of  the  log,  intermediate  rings  can  be  inserted,  which  hold 
the  packing  for  the  end  surfaces  securely  in  position  in 
annular  grooves,  and  also,  if  desired,  by  rims  on  the 
interior  edges  of  the  intermediate  rings.  To  purify  the 
impregnating  liquid,  filters  can  be  arranged  in  front  of  the 
•end  surfaces  of  the  log,  and  within  the  intermediate  rings. 
The  pressing  discs  are  connected  with  their  supports  by 


means  of  ball  and  socket  joints  to  enable  the  discs  to  b 
forced  tightly  against  the  intermediate  rings,  when  the  em 
surfaces  of  the  logs  are  not  parallel. — W.  C.  H. 

Cement.      J.  T.  South  and  G.  Payne,  Brighton,  and  E.  G 
Payne,  London.     Eng.  Pat.  13,232,  June  8,  1906. 

Fob  the  improved  cement,  chalk,  albo-carbon  or  naphtha 
lene,  sodium  sulphate  or  other  suitable  alkali  sail 
zinc  sulphate,  alum,  and  coke-breeze  or  coal  ashes,  ar 
mixed  together  in  a  powdered  condition,  either  dry  or  wit 
water,  and  the  sediment  dried  and  powdered.  Th 
mixture  is  afterwards  mixed  with  Portland  cement  an 
sand,  and  the  whole  mixture  is  then  ready  for  use  z\ 
cement.— W.  C.  H. 

United  States  Patents. 

Stone,  artificial ;    Manufacture  of  .     J.   Purvis  at 

T.  Rouse,  London.  H.  C.  J.  Purvis,  executrix  of  , 
Purvis,  deceased,  and  T.  Rouse,  Assignors  to  W.  V 
Tait,  Philadelphia.     U.S.  Pat.  831,296,  Sept.  18,  190 

See  Eng.  Pat.  3294  of  1903  ;  this  J.,  1903,  629.— T.  F.  ] h 

Wood  ;  Process  of  preserving .     J.  T.  Logan,  Texa 

kana,  Texas.  '  U.S.  Pat.  831,793,  Sept.  25,  1906.  ! 
Wood  poles  are  treated  in  a  closed  vessel  with  live  stea 
until  the  sap  has  evaporated.  The  vessel  is  the 
exhausted  and  simultaneously  heated  with  dry  hea| 
after  which  zinc  chloride  is  injected  and  torced  into  til 
wood  by  pressure.  The  poles  are  then  kiln-dried,  ai 
the  end's  treated  in  quick  succession  with  a  bath  of  h 
creosote,  followed  by  a  bath  of  cold  creosote. — A.  G.  L.  I 

Pulp,  wood,  <bc.  ;  Method  of  treating ,  and  the  result; 

material.     C.   F.   Mabery,  Cleveland,   Ohio.     U.S.   Pi 

832,799,  Oct.  9,  1906. 
Pulp,  wood,  and  analogous  substances  are  waterproof 
and  rendered  tough  and  impervious  by  treating  the 
first  with  rosin  oil,  and  then  with  a  solution  compos 
of  a  vegetable  gum,  e.g.,  copal  gum,  a  drying-oil  or  oth 
binder,  and  a  solvent. — A.  G.  L. 


X.— METALLURGY. 

(Continued  from  page  991.) 

Steel ;    Manufacture  of in  the  basic.  Siemens-Man 

furnace.  W.  Schmidhammer.  Stahl  und  Eisen,  19( 
26,  1247—1249. 
The  article  is  based  on  one  by  A.  Mignot  in  the  "  Comp  i 
Rendus  mensuels  de  la  Societe  de  l'lndustrie  mincrah 
(May,  1906),  which  deals  with  the  basic  process  in  Fran 
The  basic  process  is  continually  replacing  the  acid  proce; 
on  account  of  its  elasticity  in  permitting  different  ways^ 
working,  and  allowing  of  the  use  of  all  sorts  of  raw  material 
It  is  usual  to  decarburise  completely  and  then  to  carburi 
again  by  suitable  additions.  But  since  1891  one  laii 
works  has  stopped  decarburisation  when  the  requiit 
carbon  content  has  been  reached.  This  method  is  us 
in  making  medium  hard  steels  with  0-35  per  cent,  of  carfci 
from  a  mixture  of  70  per  cent,  of  scrap  and  30  to  40  )fc 
cent,  of  pig-iron  containing,  on  the  average:  phosphor, 
0-58;  sulphur,  0-17;  carbon,  3-4;  silicon,  1-9;  ag 
manganese,  1-6  per  cent.  In  making  hard  steel  with  05 
to  0-70  of  carbon  for  cable  wire,  decarburisation  is  carr* 
to  the  0-35  point,  and  the  steel  then  re-earburised  by  add  z 
ferromanganese  or  ferrosilicon.  The  slags  are  rende  1 
liquid  by  the  addition  of  fluorspar.  In  another  cs 
soft  steel  was  made  from  ore  and  pig-iron  containii : 
carbon,  2-4;  silicon,  0-7;  manganese,  0-2;  phosphor* 
1  -4  ;  and  sulphur,  0-3  per  cent.  The  hearth  was  lined  w|l» 
powdered  limestone,  and  covered  with  limestone  in  pies 
(6  to  7  per  cent,  of  the  pig-iron) ;  on  this  was  pla« 
hajmatite  ore  (10  per  cent.),  and  the  whole  covered  w» 
the  pig-iron.  After  melting  down,  the  slag  was  remor, 
another  8  to  10  per  cent,  of  ore  was  added,  as  well! 
burnt  limestone  and  0-1  to  0-2  per  cent,  of  SO  per  cefc 
ferromanganese,  and  the  whole  cast  after  adding  anots 
1  to  1-25  per  cent,  of  ferromanganese.     The  steel  obtaujB 
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1:  carbon,  0-11  per  cent.;  manganese,  0-40; 
phosphorus,  0-028  .  sulphur,  0-052  :  .mil  a  trace  "t 
The  basic  furnace  may  also  be  used  to  purif)  m_  iron  for 
the  acid  process.  In  this  case  the  hearth  i-  charged  with 
layers  of  pig-iron,  haematite  ore  in  large  lumps  imhv  per 
of  the  pig-iron),  powdered  limestone  (In  to  15  times 
the  weight  of  tin-  mIh. i  produced)  mixed  with  Huorspar 
(2  per  cent,  of  the  pig-iron),  .mil  more  pig-iron  on  tup. 
. I ii -t  before  c  tsting  I  per  rent,  .if  ferromanganeso  is  added 
l'.\  adding  20  to  30  per  cent,  of  scrap  to  tin-  charge,  ore  and 
flux  may  be  saved.  In  this  way  a  pig-iron  with  i  arl>on, 
4  per  cent.  ;  silicon,  0-5;  manganese,  4-5;  phosphorus, 
•  :  ami  sulphur,  0-02  per  cent.,  gave  a  product  with 
■carbon.  2-1  ;  silicon,  trace  ;  manganese,  2-4  ;  phosphorus, 
002  ;  and  a  trace  of  sulphur.  Kg  iron  with  I  -5  per  cent, 
ami  more  of  phosphorus  and  0-5  per  cent,  of  sulphur  is 

essfully  treated  by  the  Bonnand-Verdie  method. 
In  this  the  working  is  divided  into  two  distinct  phases  : 
In  the  first  a  slag  is  produced  very  rich  in  lime,  and 
containing  I"  to  12  per  rent,  of  silica,  3  to  1  of  ferrous 
oxide,  and  8  to  10  or  less  of  total  metallic  oxides,  together 
with  most  of  the  sulphur  and  a  considerable  part  of  the 
phosphorus.  It  is  rendered  sufficiently  liquid  by  addiug 
fluorspar.  In  the  second  phase  the  phosphorus 
pletely  removed  by  a  slag  similar  in  basicity  to  the  first 
but  with  more  of  the  lime  replaced  by  ferrous  oxide,  of 
which  15  percent,  may  be  present.  This  process  has  been 
further  developed  by  working  it  in  three  stages.  In  the 
first  most  of  the  silicon  is  eliminated  by  forming  a  very 
eilicious  slag,  which  renders  it  easier  to  obtain  the  two 
very  basic  slags  required  in  the  two  later  stages  in  which 
sulphur  and  phosphorus  arc  removed.  In  the  b 
process  part  or  the  whole  of  the  pig-iron  may  also  be 
replaced  by  ground  coke  in  quantity  corresponding  to 
1J  to  2  times  the  carbon  in  the  pig-iron  it  replaces.     To 

•  1  against  its  too  early  combustion,  the  coke  is  wrapped 
DP  in  tdve  times  its  weight  of  planings.  For  a  charge  of 
SO  tons  about  500  kilos,  of  coke  and  3000  kilos,  of  planings 
are  used. — A.  G.  L. 

Precipitate  [Silver  and  gold]  ;    Treatment  of  the ,  and 

manipulation  of  the  lilting  furnaces  at  the  Redjang  Lebong 
mines,  Sumatra.  S.  J.  Truscott.  Inst.  ilin.  and 
Metall.,  Oct.  18,  1906.     [Advance  proof.] 

The  zinc-boxes  are  cleaned  up  twice  a  month;  the  precipi- 
"tate  and  the  "  short  zinc  "  are  collected  in  separate  tanks, 
and  subjected  to  acid  treatment,  followed  by  washing 
with  hot  water,  the  consumption  of  acid  being  0-117  lb. 
per  lb.  of  precipitate  treated  and  0-514  lb.  per  lb.  of  short 
■inc.  The  washed  precipitate  is  pressed  and  thencalcined  in 
quantities  of  about  500  lb.  upon  an  iron  tray  over  a  wood 
lire  ;  a  good  sample  after  calcination  contained  :  gold, 
•8-19  per  cent.;  silver,  58-10;  zinc,  5-90;  lead.  3-80; 
selenium,  3-56 ;  silica,  3-9ti ;  together  with  smaller 
■proportions  of  iron,  copper,  and  manganese,  and  14-76  per 
cent,  of  undetermined  matter.  One  hundred  part*  of 
clean  precipitate  require  lb'  parts  of  borax  for  fluxiiiL'; 
4ess  clean  precipitate  requires  17-8  parts  of  borax. 
y-0  parts  of  sodium  bicarbonate,  and  0-7  part  of  sand  ; 
the  precipitate  from  the  short  zinc  requires  22-7  parts  of 
"borax.  9-S  of  sodium  bicarbonate,  and  4-8  parts  of  sand. 
The  mixing  is  effected  in  a  large  enamelled  drum,  scrap 
iron  being  added  when  it  is  expected  that  matte  wilJ  form, 
as  is  always  the  case  when  the  short  zinc  precipitate  is 
.under  treatment.  The  matte  consists  principally  of  silver 
selenide.  which  is  readily  reduced  with  sodium  bicarbonate 
in  presence  of  scrap  iron.  The  furnaces  are  built  in  pairs, 
and  consist  of  box-shaped  castings  lined  with  tirc-bn  ks, 
two  of  the  sides  having  trunnions  carried  in  bearings  on 
iron  standards  ;  the  furnaces  are  tilted  around  these  by 
means  of  worm  and  wheel  gearing.  The  retort  rests  at 
an  angle  of  about  30;  from  the  horizontal  upon  an  arch 
of  fire-brick  placed  some  inches  above  the  level  of  the 
fire-bars.  The  furnace  inside  the  fire-brick  lining  is 
22  ins.  square  by  36  ins.  high ;  the  retort  is  3"  ins.  long, 
is.  diameter  at  the  back.  i:>4  ins.  at  the  middle,  and 
6J  ins.  at  the  mouth,  and  the  neck  protrudes  slightly 
through  the  front  casting.  The  charge  is  from  150  to 
200  lb.,  and  when  this  is  reduced,  more  is  added  until  a 
total  charge  of  '-'"in  to  3i«J  lb.  is  reached  :  after  complete 
-reduction,  the  slag  is  run  off  into  slag  pots  and  the  metal 


into  moulds  of  al t640oz  capacity,      I  .  r  t  «-•  1 

!  i  in.  with  no \i  ore  of  ohaj 

and  .like  is  used  ;   w  it  h  ordina  ry  precipitate  eight  barn  can 

n  i  day.  From 
July  to  December,  1906,  the  amount  of  slag  mule  was 
equivalent  to  1*32  on.  per  ounce  of  bullion,  » s .  - 

■.   Iiciiil'  gold,  9-6  os.  :    silver,  290-3  ox.  ;    the  bullion 

contained    [26-86  parts  ls.">l   pari-  of  -dyer, 

together  with  selenium  up  to  3  percent,  and  small  amo 

apper,  bad,  and  iron.      The  i  o-ts  of  smelting  2076  lb. 

dcined    precipitate   during    December,    1906,    which 

led   3336-8  oz.   of   gold   and    19,610-4  Iyer, 

■  anted  to  i'M  15s,  74.  of  which  £12  I"-    n  presented 

Europeans'  wages,  £8  6«.  id  a  itive  labour,  £22  0«.  x<l.  fuel, 

iio  16a,  acid,  £14    12s.  id,   borax,  £1    9s.  94  sodium 

bicarbonate,  ill!  retorts  (three),  and  £2  general  supplies; 

the  total  being  equivalent  to  6-098  pern  ■  per  ox.  of  line 

I  or  0-894  pei   oz,  of  fine  metal     The.  siting 

previously  employed  a  pots  and  fuel,  but  much 

more  in   manipulation. — I.  II.  i 

Copper  and  phosphorus.     K.  11.  %  ri  and  0.  Bauer.     Mitt. 
i.      \1  aterialprufungaamt     zu     Gross-Liehterfeldo 
\Ve,t.  1906,  24.  93  -  108. 

TiiE  authors  have  studied  the  influence  of  varying  amounts 
of  phosphorus  on  copper,  and  hue  prepared  a  number 
of  micro-photographs.  The  structure  is  found  to  be 
perfectly  homogeneous  in  the  case  of  alloys  containing 
not  more  than  0-175  per  cent,  of  phosphorus.  From  this 
point  onwards  dark  crystals  are  visible,  surrounded  in  the 
lirst  place  by  a  lighter  zone  in  her  in  phosphorus  and  then 
by  eutectic  veinings,  which  become  visible  with  about 
no  per  cent,  of  phosphorus,  and  very  marked  with 
n-75  per  cent.  The  eutectic  contains  s-27  per  cent,  of 
phosphorus,  and  has  a  melting  point  of  7073  C.  This 
point  is  well  marked  in  all  the  mixtures  of  up  to  141  per 
■  i  nt.  of  phosphorus,  the  melting  point  of  which  deer, 
at  first  from  10S43  (that  of  pure  copper)  to  7"7  (that  of 
the  eutectic),  and  then  rises  again  up  to  10203.  This 
point  is  the  melting  point  of  the  compound,  Cu3P,  the 
existence  of  which  is  conclusively  proved  by  measurements 
of  the  density  and  of  electric  potential  The  phosph 
of  copper  are  found  to  be  electronegative  towards  copper 
itself.  In  mixtures  with  from  0"i  to  14-1  per  cent  of  phos- 
phorus the  eutectic  ]wint  at  707  disappears  entirely,  these 
bodies  being  mixtures  of  CugP  and  (probably)  Cu5Po. 
It  is,  however,  impossible  to  prepare  homogeneous  bodies 
with  more  than  15  per  cent,  of  phosphorus  by  melting, 
since  forevery  temperature  there  exists  a  distinct  maximum 
of  phosphorus,  beyond  which  that  element  is  given  off 
at  that  temperature,  and  for  1020*  this  maximum  is 
14-1  per  cent.  Bodies  with  a  higher  phosphorus  content 
would  have  higher  melting  points,  and  hence  no  body 
with  more  than  about  15  per  cent,  of  phosphorus  can  be 
prepared  by  melting,  as  during  the  time  required  for  the 
melting,  any  excess  of  phosphorus  is  volatilised.  By 
heating  mixtures  of  amorphous  phosphorus  with  copper 
turnings  at  about  30n  to  -4< •' >  .  friable  masses  with  over 
20  percent,  of  phosphorus  can  be  obtained.  It  is  suggested 
that  this  heating  be  carried  out  in  a  series  of  crucibles 
filled  with  the  mixtures,  each  one  connected  with  the  next 
by  a  tube  reaching  some  way  down,  so  as  to  minimise  the 
loss  due  to  escaping  phosphorus  vapour.  Phosphorus 
hardens  copper  more  than  docs  tin.  the  compound,  Cu3P, 
being  much  harder  than  the  corresponding  tin  compound, 
-A.  G.  L 

Manganese-molybdenum    allot/*.     (I.    Arrivant.       Compt. 
rend.,   1906,  143.  464—466. 

The  author  has  extended  his  work  (this  J.,  1906,  849) 
on  this  subject,  and  has  made,  by  the  aluminothenuic 
method,  alloys  containing  up  to  75  per  cent,  of  molyb- 
denum. They  are  all  silver-white,  homogeneous,  non- 
magnetic alloys,  very  hard,  and  more  brittle  as  the  content 
of  manganese  is  higher.  They  are  unaffected  by  air, 
are  completely  soluble  in  nitric  acid,  hot  concentrated 
sulphuric  acid,  or  fused  alkali  bisulphates.  Acetic 
attacks  those  containing  less  than  63  per  cent,  of  molyb- 
denum, and  hydrochloric  acid  attacks  all,  though 
it   does  not   dissolve   all  completely      By   the  regulated 
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attack  of  alcoholic  acetic  acid  or  of  hydrochloric  acid  the 
author  has  separated  respectively  from  the  alloys  containing 
35 — 45.  47 — 50,  and  (io — 72  per  cent,  of  molybdenum,  the 
compounds,  MiigMo,  MnMo,  and  Mn.Mo.,.  These  are  all 
steel-grey,  non-magnetic,  crystalline  powders,  stable  in 
air  at  ordinary  temperatures,  attacked  by  chlorine,  by 
water  vapour  at  250°  C,  and  by  oxygen  or  sulphur  at  a 
red  heat.  The  alloys  appear  all  to  consist  of  one  or  other 
of  these  compounds  inassociation  with  metallic  manganese. 

—J.  T.  D. 

Lead    smelting  ;     Formation    o/   fume    in .     F.    0. 

Doeltz  and  C.  A.  Graumann.     Metallurgie,  3.  442.    Eng. 
and  Min.  J..   1906,  82.  584. 

The  authors  state  that  galena  is  far  more  volatile  than 
lead  oxide.  At  siiu  c.  it  suffers  a  loss  of  weight  of  18  per 
cent,  in  one  hour.  The  formation  of  scaffolds  of  lead 
sulphide  in  lead  blast-furnaces,  and  the  fine  needles  of 
sulphide  in  the  masonry  of  reverberatory  furnaces  are 
due  to  the  sublimation  and  condensation  of  galena. 

Lead  sulphate  is  only  slightly  volatile,  but  is  decom- 
posed at  about  1000D  CL  The  lead  sulphate  found  in  flue- 
dust  chambers  is  formed  chiefly  by  the  action  of  sulphur 
trioxide  on  lead  oxide,  or  by  oxidation  of  lead  sulphide. 

—A.  S. 

Sulphide  ores  ;   Roasting  of to  sidphates.     R.  Vond- 

riicek.     Oesterr.    Z.    Berg.-Hiitt.,  1906,    54,    437—441. 
Chem.  Centr.,  1906,  2,  1089. 

The  author  has  investigated  the  process  of  roasting 
sulphide  ores,  especially  lead  sulphide,  to  sulphates,  and 
concludes  from  his  results  that  for  the  formation  of  good 
yields  of  sulphates  three  conditions  are  necessary,  viz., 
excess  of  air  ;  the  presence  of  contact-substances  (cata- 
lysers),  and  a  favourable  temperature  for  the  contact- 
process  ;  and  the  presence  of  metal  oxides  and  a  suitable 
temperature  for  the  formation  of  sulphates.  These 
three  conditions  should  be  attained  in  succession.  The 
gases  formed  on  roasting  must  remain  in  contact  for  a 
certain  time  with  the  roasted  material  which  acts  as  a 
catalyser,  and  during  this  period  the  temperature  should 
not  be  raised  above  a  certain  point.  In  certain  cases, 
where  very  stable  sulphates  are  formed,  the  second  and 
third  phases  may  proceed  conjointly,  the  sulphur  trioxide 
formed  being  immediately  absorbed  by  the  metal  oxide 
acting  as  contact-substance.  All  conditions  tending  to 
prevent  rapid  rise  of  temperature  accelerate  the  formation 
of  sulphates.  The  presence  of  inert  gangue,  of  hygro- 
scopic and  combined  water,  and  of  carbonates  thus  all 
exert  a  favourable  effect,  as  also  does  the  presence  of 
moisture  in  the  air. 

If  it  be  desired  to  avoid  the  formation  of  sulphates  in 
the  roasting  of  sulphide  ores,  excess  of  air  must  not  be 
used  over  that  required  for  the  combustion  of  the  fuel 
gases  and  the  oxidation  of  the  ores,  and  the  ore  should 
be  given  a  preliminary  heating. — A.  S. 

Mineral  production  of  India.     Bd.  of  Trade  J.,  Oct.   18, 
1906.     [T.R.] 

The  quantity  of  minerals  raised  in  British  India  in  1905 
in  mines  regulated  by  the  Indian  Mines  Act  was  as 
follows  : — 


Statute  tons. 

Coal    7,561,338 

Manganese  ore     138,733 

Mica   21,320 

Limestone 50,847 

Salt     107,413 


Statute  tons. 

7,762,779 

204,194 

25,548 

93,170 

94,078 


The  above  table  does  not  include  the  mineral  production 
of  Hyderabad  and  other  great  native  states.  The  favour- 
able geographical  position  of  the  Bengal  coal  fields,  the 
excellent  quality  of  the  coal,  and  the  easy  mining  con- 
ditions, give  Bengal  a  great  advantage  over  other  provinces 


and  the  development  of  the  coal  industry  has  been  remark- 
able.  In  1898  the  output  was  only  3,622,090  tons; 
in  1905  it  amounted  to  7,234,103  tons.  The  Mining 
Inspector  traces  a  coke  output  to  the  extent  of  258,958 
tons,  as  carried  by  the  railways,  the  coke  being  all  produced 
in  crude  ovens,  which  do  not  average  more  than  40  tons 
of  hard  coke  per  100  tons  of  coal.  The  East  Indian  Rail- 
way Company  are  installing  a  battery  of  modern  retort 
ovens,  with  by-product  recovery  plant,  at  Giridih. 
Copper  appears  for  the  first  time  in  the  list  of  minerals 
raised  from  mines  classed  under  the  Indian  Mines  Act. 
Only  40  cwts.  were  raised,  but  a  serious  effort  is  being 
made  to  develop  copper  mining  on  a  considerable  scale. 
The  export  of  manganese  ore,  in  which  India  now  takes  a 
leading  position,  totalled  281,734  tons. 

Australian  mineral  production  and  export.     Mining  World, 

Oct.  6,  1906.     [T.R.] 
The  production  of  gold  in  the  various  Australian  States- 
is  as  follows  : — 

1904.  1905. 

Fine  ozs.  Fine  ozs. 

269,817  274,267 

639,151  592,620. 

29,100  20,447 

65.921  73,541 

765,600  747,166 

Western  Australia 1,983,230  1,955,316 


Total      3,752,829 


New  South  Wales 

Queensland    

South  Australia  . . 

Tasmania 

Victoria 


3,663,357 

It  is  anticipated  that  the  pioduetion  will  reach  its  former 
level  during  the  present  year.  The  exports  of  minerals 
during  1904  and  1905  from  Australia  were  as  under: — 

1904.  1905. 

£  £ 

Alunite 925  6,75ft 

Brass      512  796. 

Copper  : 

Bars,   &c 220  4,973. 

Ingots    1,550,281  978,384 

In  matte   —  1,100,139 

Ore     100,567  19,517 

Bullion 3,693  — 

Gold: 

Bullion,   &c 5,563,865  5,259,669 

Ore,  &c 9,637  HU74 

Specie     10,128,408  4,255,703 

Iron  and  Steel  : 

Bar,   &c 2,414  2.140 

Girders,  &c 172  117  I 

Lead  : 

Pig     872,000  783.S23 

In  matte  —  15,308 

Sheet,  &c 16,116  29,643 .  i 

Mercury      22  — 

Ores  : 

Antimony      503  5,260 

Bismuth     17,910  24,009 

Chromium 1,268  — 

Cobalt    76  350 

Iron    —  98 

Molybdenite      5,432  8,372 

Scheelite    1,980  10,409 

Tungsten    128,1 79  123,042 

Zinc   blende 8,375  ■ — 

Platinum   —  825 

Plumbago      165  188 

Silver  : 

Bullion,  &c 847,727  699,241 

In  matte   —  11 7,899 

Silver-lead  ore      564,025  236,461 

Bullion 793,596  770,623 

Spelter,  concentrates.  &c 47,231  780,003 

Tin: 

Ingots    611,820  765.221 

Ore     132,042  202  vis 

Zinc,  all  kinds     1,484  1,989 

Coal   production,   although   confined   principally   to   New 
South    Wales,    is   steadily   expanding,    despite    frequent 
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labour  disputes  and  other  difficulties.     The  value  of  the 

irts,    other    thim    interstate,    in    1905,    »  is    £861 
■gainst  £7811,490  in  IIHM.     The  ex  nted 

a   Tiilue    of    £3,105,    N'eu     Zealand  most    tbe 

customer.  Shale  production  is  likely  to  become 
a  leading  industry  within  the  next  fe«  years,  by  reason 
nf  tin-  large  amount  of  capital  invested  in  working  the 
aaormous  deposits  in  the  western  portion  of  N'ew  South 
Wales.  In  1004  the  value  of  the  export 
which  became  increased  to  £28,304  in  1905,  the 
Netherlands  taking  nearly  the  whole  quantity. 

Antimony   production    in    1905.     Mining    World,    Oct.    6, 
1906.    [T.R.] 

The  supply  "f  ore  marketed  continues  to  be  exceedingly 
small.  China  for  the  last  five  or  si\  yens  has  prodi 
the  greatest  quantity  of  ore.  but  since  June,  1904,  there 
has  been  a  heavy  falling  olT  in  these  shipments.  The 
production  of  antimony  as  a  by-product  and  from  imported 
ores  in  the  United  States  in  1905  amounted  to  3240  short 
tons,  valued  at  $705,787,  as  against   3057  tons,  valui 

5,524,  in  1904.     The  production  of  metallic  antin 
from  domestic  and   foreign  ores  in   the   Unite, I    si 
about  500  short  tons  per  annum,  whilst  that  contained  in 
hard  lead   has  amounted   to  somewhat   over    2500    short 
foi   the  last  four  years.     The  total  consumption  of 
antimony  in   the   United   States  in   1905  was  5712  short 

.  compared  with  4759  tons  in  1904.  Accurate  Ggi 
showing  the  output  of  China,  the  source  of  largest  supply, 
are  not  obtainable,  as  the  empire  does  not  collect  mineral 
and  metal  statistics.  From  the  most  authoritative  source 
— the  importers  of  Chinese  antimony — it  is  learned  that 
the  exports  from  China  in  the  lirst  six  months  of  1905 
amounted  to  2014  long  tons,  while  the  last  half  showed 
a  material  decrease.  In  1904  the  exports  from  (  tuna  were 
12,037  long  tons,  as  against  7341  tons  in  1903,  10,087  tons 
in  1902,  and  3633  tons  in  1901. 

English  Patents. 

furnace.';     Smelting,    crucible,    heating,    annealing,    and 

like .  and  kilns  for  burning  and  glazing  j>ottery  and 

for  other  like  purposes     The  Incandescent  Heat  Co., 
Ltd.,  and  A.  Sniallwood,  Loudon.     Eng.  Pat   18,877, 
.19,  1905. 

The  invention  consists  essentially  in  arranging  above 
a  horizontal  combustion  chamber  a  heating  chamber  for 
a  number  of  crucibles,  an  annealing  chain ber. and  a  chamber 
for  reheating,  &c,  all  these  chambers  being  so  conn, 
to  the  combustion  chamber  or  to  one  another  by  heat- 
distributing  passages,  that  heat  may  be  easily  supplied 
to  or  shut  "on  from  any  part  of  any  of  these  chambers. 
A  jacketing  chamber  is  placed  so  as  to  extend  above  all 
three  chambers,  the  burnt  gases  passing  from  this  into 
the  chimney. — A.  G.  L. 

Alloy*:     Manufacture    of    metallic    .     A.    Jacobsen, 

Hamburg.  Germany.  Eng.  Pats.  19,198  and  19,19Sa, 
Sept.  22,  1905. 

See  Fr.  Pat.  353,999  of  1905  ;  this  J.,  1905, 1071.— T.  F.  B. 

Metallic    alloy*  :     Manufacture    of   .     A.    Jacobsen. 

Hamburg,    Germany.     Eng.    Pat.    19,19Sb,    Sept.    22. 

1905. 
50  per  cent,  of  the  alloy  described  in  Eng.  Pat.  6945  of 
1904  (this  J.,  1904,  1220).  which  consists  of  two  ato 
weights  each  of  copper  and  iron,  and  one  atomic  weight 
each  of  nickel  and  aluminium,  there  is  added  50  per 
cent,  of  copper.  The  new  alloy  is  of  the  same  strength  as 
the  former  one,  but  is  considerably  softer,  and  n.ore 
ductile.  Useful  results  are  also  obtained  if  the  proportion 
of  copper  be  varied  from  20  to  SO  pier  cent. — A.  <  '•.  I.. 

Aluminium  alloys  ;  Process  for  improving hy  heating 

and  chillinq.  C.  Claessen,  Berlin.  Eng.  Pat.  19,282, 
Sept.  23,  1905. 

See  Fr.  Pat.  35S.irJS  of  19i>5  and  Addition  thereto;    this 

J..  1906,  185  and  4s2.— T.  F.  B. 


Metals;   Refining      — .  and  apparatus  therefor.     \\ 

Simpson.  London.      Eng,  pit.  19,781,  Sep!    30, 

See  Fr.  Pal   360,408 ol  l  •  542      I.  I     B. 

Crucibles  or  r<  ng  and  attoyagi  of  met 

\V.  s.  Simpson,  London.  Eng.  Pat  19,781a,  s.  pt  :ju. 
1 90S. 

Ski  I'r.  Pat.  360,408  of  I"  .  1906,542.    T.  P.  B. 

Metals  :    Method  of  manufacturing  ■ a 

alutninathermic  process.     B.  Goldschmidt  0    Wed. 

n  on  Ruhr,  Germany.     Fnu.  Pat  20,004,  0 
1905. 
Fr.  Pat  368,071  of  1006 ;  this  J.,  1906, 185.     T.  1    r 

and  their  by-products  ;    Process  for  the  sul  phot  i  sat  ion 

of  .     E.    Enke,   KattowitE,  Germany.     Eng.   Pat 

22,900,  Nov.  8,  1905, 

SEEGer.  Pat.  163,410  of  1904;  this  J.,  1906,221.— T.  F.  B. 

utriition.      H.    L.    Sitlman,    H.    F.    Kirkpatncl.- 
Picard,    and    J.   Ballot,    London.     Eng.     Pat    26,712, 
Dec.  21,  1906. 
See  Fr.  Pat.  363,418  of  1906  ;  this  J.,  1906,  890.— T.  F.  B. 

Screen  for  washing  ore*,  combustible  minerals,   and  the 

like.     C    J.    A.    Marty,    Limoges,    France.      Eng.    Pat. 
11,764,  May  19,  1906." 
The    screen    consists    essentially    of    two    sujierimposed, 

Eerforated    metal   plates,    between    which  solid   or  hollow 
lis  act  like  valves  above  each  hole  in  the  lower  plate. 
The  lower  plate  is  also  provided  with  one  or  more  additional 
-ponding  to  the  same  number  of  collectors 
below  them,   in   which  the  small   quantity  of  sand, 
collects  which  might  impede  the  action  of  the  balls. 

—A.  G.  L 

Metal* ;    Process  and  apparatus  for  obtaining  from 

their  sulphides.      T.  .1.    Heskett.   Brunswick,  Australia. 
Eng.  Pat.  26,9S0,  Dec.  27.  1905. 

Impure  sulphide  ores  are  first  smelted  in  a  blast-furnace 
with  sufficient  fuel  and  fluxes  to  produce  a  pure  sulphide, 
which  flows  in  a  continuous  stream  into  an  oxid. 
chamber.  Pure  sulphides  may  be  directly  charged  into 
and  melted  in  the  latter  through  a  hopper  at  the  top. 
In  the  oxidising  chamber,  rapid  oxidation  is  effected  by  an 
air-blast  supplied  through  tuyeres  below  the  level  of  the 
molten  sulphide.  The  volatilised  metallic  oxides, 
together  with  sulphur  dioxide,  pass  into  a  reducing  chamber 
supplied  with  solid  or  gaseous  reducing  agents,  in  which 
the  metals  are  reduced,  the  less  volatile  metals  collecting  in 
the  molten  condition  at  the  bottom  of  the  reducing 
chamber.  The  more  volatile  metals  are  also  reduced, 
but  pass  on  to  a  condensing  chamber,  where  they  deposit 
in  the  order  of  their  condensation.  The  sulphur  dioxide 
passes  on,  and  can  be  utilised  as  usual. — A.  (..  L. 

Steel ;     Manufacture    of   in    Martin    furnaces.     V. 

Defavs.     Brussels.      Eng.    Pat.    9996,  April    28,    1906. 

Under  Int.  Conv.,  April  29,  1905. 
See  Fr.  Pat.  365,671  of  1906  ;  this  J.,  1906,  901.—  T.  F.  B. 

United  States  Patents. 

Blast  furnace.     L.  Heckscher,    Radnor.    Pa.     U.S.    Pat. 
828,310,  Aug.   14.  1906. 

The  object  of  the  invention  is  to  secure  even  cooling 
of  the  walls  of  a  blast  furnace.  For  this  purpose  the 
masonry  of  the  upper  part  of  the  furnace  is  Supp 
not  on  the  main  mantle  itself,  but  on  a  false  mantle  placed 
ibout  the  point  where  the  walls  of  the  furnace  begin 
to  slop*  inwards.  The  false  mantle  is  supported  on  the 
main  mantle  by  a  number  of  radial  vertical  plates,  each 
of  which  has  an  opening  in  its  lower  part  to  allow  water 
to  pass  through  it.  The  main  mantle  is  placed  in  the 
usual  position,  a  little  above  the  bosh,  and  is  supported 
in  the  usual  way  on  columns  ;  its  outer  edge  is  turned 
upward  so  that  it  forms  an  annular  trough.  A  mantle- 
jacket  surrounds  the  walls  of  the  blast  furnace  between 
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the  two  mantles,  and  below  the  main  mantle,  ending  just 
above  the  tuyeres  is  an  annular  trough  leading  to  the 
waste  pipe.  Below  the  main  mantle  is  placed  an  annular 
flange,  tapering  downwards  and  surrounding  the  bosh, 
but  leaving  an  opening  between  it  and  the  mantle-jacket. 
This  flange  prevents  the  water  leaving  the  mantle-jacket. 
Water  is  projected  against  the  mantle-jacket  between 
and  below  the  mantles  by  means  of  two  circular  pipes. 

—A.  G.  L. 

furnace;     Roasting    .     F.     Klepetko.    Xew    York. 

U.S.   Pat.   $31,165,  Sept.   18,   1906. 


Furnace  ;    Ore-roasting  — 

City,  Western  Australia 

1906. 
See  Eng.  Pat.  24,124  of  1902  ;  this  J.,  1904,  22. 


The  furnaoe  comprises  a  number  of  superposed  hearths,  h, 
a  hollow  shaft,  3,  passing  through  the  hearths,  and  hollow 
arms,  4,  radiating  from  the  shaft  and  extending  into  the 
hearths.  The  shaft  is  divided  into  compartments,  a,  b, 
■e,  f,  by  partitions,  8  ;  from  each  compartment,  on  one 
■side  of  the  partition,  a  tube,  9.  leads  into  the  corresponding 
hollow  arm,  and  on  the  other  side  of  the  partition  a 
complementary  tube.  91,  leads  from  this  arm  into  the 
opposite  one.  A  limited  quantity  of  a  cooling  medium 
is  introduced  into  the  lowest  compartment  through  the 
tube,  6  ;  this  is  vaporised  by  the  heat  of  the  furnace 
charge,  and  the  vapour  circulates  through  each  com- 
partment in  the  shaft  in  succession,  following  the  path 
indicated  by  the  arrows,  and  finally  escaping  at  10. — A.  S. 

Furnace  ;     Roasting    .     F.     Klepetko.    Xew    York. 

U.S.  Pat.  831,166,  Sept.  18,  1906. 

The  furnace  comprises  a  number  of  superposed  hearths, 
with  a  vertical  hollow  shaft  passing  up  through  them. 
Hollow  arms  radiate  from  the  shaft,  and  extend  into  the 
hearths.  A  cooling  medium  enters  through  a  feed-pipe 
■passing  longitudinally  through  and  discharging  into  the 
lower  end  of  the  shaft.  An  outlet  pipe  for  the  cooling 
medium  also  extends  through  the  shaft,  and  discharges 
at  the  top,  and  branch  pipes  lead  from  the  interiors  of  the 
"hollow  arms  to  the  outlet  pipe. — A.  S. 


W.   A.   Maddern,   Boulder 
U.S.  Pat.  831,232,  Sept.  18, 

-T.  F.  B. 


Furnace ;     Ore-roastin  ■ .     T.     Edwards.     Ballarat, 

Victoria.     U.S.   .at.   832,248,  Oct.  2,   1906. 

See  Eng.  Pat.  28,464  of  1903  ;  this  J.,  1904, 1150.— T.  F.  B. 

Furnace  for  calcining  or  burning  briquettes  of  ore.  F.  J. 
Bergendal.  Herrang,  Sweden.  U.S.  Pat.  832,358, 
Oct.  2,  190& 

See  Eng.  Part.  6388  of  1905  ;   this  J.,  1905,  958.— T.  F.  B. 


Metal-bearing  materials  ;   Method  of  reducing .    A.  H.    I 

Helander,  Pueblo,  Colo.     U.S.  Pat.   831.067,  Sept.   18, 
1906. 

To  reduce  metal-bearing  materials,  they  are  formed  with 
fuel-bearing  and  fluxing  materials  into  a  viscous  mixture, 
which  is  injected  into  a  blast-furnace  at  the  zone  of 
fusion. — E.  S. 

Detinning  [tin-plate]  ;    Process  of .     K.  Goldschmidt 

and  J.  Weber,  Assignors  to  Th.  Goldschmidt,  Essen  on 
Ruhr,  Germany.     U.S.  Pat.  S31.223,  Sept.  18,  1906. 

See  Ft.  Pat.  356,228  of  1905  ;  this  J.,  1905,  1311.— T.  F.  B. 

Ore  separator  and  classifier.  E.  J.  Swvnv,  Balmain,  and 
S.  G.  Plucknett,  Newtown,  X.S.W.  U.S.  Pat.  831,252, 
Sept.  18,  1906. 

See  Eng.  Pat.  19,140  of  1904  ;  this  J.,  1904,  1150.— T.  F.B. 

Vanadium  ores  ;  Treating .     J.  O.  Handv.  Pittsburg, 

Pa.     U.S.   Pat.   831,280,   Sept.    18,    1906. 

The  ore  is  mixed  with  a  quantity  of  sodium  salt  (sodium 
chloride),  sufficient  to  form  sodium  pvrovanadate  with 
the  vanadium  present,  and  heated  to  distil  off  sulphur. 
Residual  sulphur  is  removed  by  roasting,  the  product  is 
extracted  with  hot  water,  and  the  solution  evaporated  to 
dryness.  The  residue  is  purified  by  washing  it  with  cold 
water,  dissolving  in  hot  water,  acidulating,  and  evapo- 
rating to  dryness,   and   again  washing  with  cold  water. 

—A.  G.  L. 

Allot/  for  bearings.  H.  Kreusler,  Wilmersdorf.  Assignor 
to  Siemens  und  Halske  A.-G.,  Berlin.  U.S.  Pat,  831.357. 
Sept.  18,  1906. 

See  Eng.  Pat.  10,513  of  1906  ;  this  J.,  1906,  816.— T.  F.  B. 

Fcrrophosphorus  ;  Manufacture  of .     J.  J.  Grav,  jun., 

Rochdale.  Tenn.     U.S.  Pat.  831.427,  Sept.  18,  1906. 

A  mixture  containing  iron  ore,   phosphate  rock,   and  a     I 
silicious  material  in  such  proportions  as  may  be  required 
to  liberate   the   amount  of  phosphorus  it    is  desired   to 
combine  with  the  iron,  is  charged  into  a  blast  furnace  and 
smelted.— E.  S. 

Armour  plates  ;    Manufacture  of  .     R.  A.  Hadfield, 

Sheffield.     U.S.  Pat,  831,858,  Sept,  25,  1906. 

See  Eng.  Pat,  15,220  of  1904  ;  this  J.,  1905,  736.— T.  F.  B. 

Steel;  Art  of  hardening  and  toughening .  J.  Church- 
ward, Xew  York.     U.S.  Pat.  832,770,  Oct.  9,  1906. 

The  process  is  the  same  as  that  described  in  Eng.  Pat. 
15,423  of  1905  (this  J.,  1906,  889),  except  that  tungsten 
is  added  to  the  steel  as  well  as  chromium,  nickel,  and 
manganese. — A.  S. 

Metals ;     Art    of    hardening    and    toughening    .     J. 

Churchward,  Xew  York.     U.S.   Pat.   832,772,   Oct.  9, 
1906. 

Vanadium  is  added  to  the  steel  in  addition  to  the  metals 
mentioned  in  U.S.  Pat.  832.77U  (see  preceding  abstract). 

—A.  S. 

Alloy  of  iron  and  steel ;  Self -hardening .  J.  Church- 
ward, Xew  York.     U.S.  Pat,  832,773,  Oct,  9,  1906. 

Claim  is  made  for  a  steel  containing:  carbon,  about  0-20 
to  0-60  per  cent  ;  nickel,  4  to  6  per  cent.  ;  tungsten, 
0-5  to  1-5  per  cent.  ;  chromium,  2-5  to  3  per  cent.  ;  man- 
ganese, 0-5  to  1  per  cent.,  and  vanadium,  0-25  to  0-5 
per  cent. — A.  S. 

Iron  and  steel ;    Method    of   recovering  from  slags. 

R.  Baggaley,  Pittsburg,  Pa.     U.S.  Pat.  832,948,  Oct.  9, 

1906. 
Iron-  is  obtained  from  the  ferruginous  slag  of  a  copper 
furnace  by  mixing  the  slag  with  carbonaceous  fuel  and  a 
flux,  and  subjecting  it  to  a  temperature  higher  than  that 
oidinarily  used  in  an  iron  blast-furnace.  The  iron  pro- 
duced is  then  bessemerised. — A.  G.  L. 
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{<  'oppt  1 1    Slinu  I  i    treating    II      \ 

Thomson  and    1'.    Laist,   Anaconda,   Mont.     I   >    Im 
1,176,  Oct.  -'.  1906. 

Siimk.s  from  metallic  (copper)  ores  an   dried  and  d 
grated,  and  then  roasted  at   a  dull  red  heat.      I  he  roasted 
product  is  then  treated  with  a  mixture  ol  aulphurii 
iron  Bulphate,  and  Bodium  chloride,  gases  From  b  roa 
furnace  containing  air  and  sulphur  dioxide  being  at   the 
same    time    passed    through    the    mass.     The    boIi 
obtained  is  filtered,  the  tailings  arc  washed,  and  hydrogen 
■ulphide   is   passed   through   the  combined    filtrate   and 
The     metallic     (copper)    Bulphide     is    finally 
smelted   1 tal  (copper)  as  usual.—  A.  G.  L. 


trting  mattes  and  speisses  and  other   metallic 

pounds  ;  Apparatus  for .     II.  Baas,  San  Francisco, 

Cal.     U.S.  Pat.  832,065,  Oct.  9,  1906. 

In  the  lining  of  the  converter  a  series  of  conduits  is  am  i 
about  a  central  axis,  these  conduits  all  having  an  upward, 
outward,    and    forward   inclination,    whereby   the    blasts 
of  air  which  arc  forced  through  them  tend  to  rotate  the 
-  in  the  converter  in  the  same  direction. — A.  S. 

r    matt.  ;     Process  of    smelting   .     W.    Kemp, 

Tucson,  Arizona.  Assignor  to  the  Kemp  Hvdro-Carbon 
Furnace  Co.,  New  Vm-k.  U.S.  Pat.  832,738,  Oct  '.>. 
1906. 

CoPPKB  matte,  mixed  with  silica  or  other  tlux,  or  alone, 
is  charged  into  a  furnace  in  the  solid  state,  and  reduced 
to  metallic  copper  by  subjecting  it  to  the  action  of  a 
burning  mixture  of  oil-vapour,  steam,  and  air.  containing 
an  excess  of  oxygen,  the  lower  zones  of  the  charge  being 
successively  reduced. — A.  G.  L. 

Ore  roasting  and  oxidising  apparatus.     F.  C.  Butterfield, 
Oakland,  Cal.     U.S.  Pat.  832,292,  Oct.  2,  1906. 

The  furnace  consists  of  a  horizontally  rotating  shell 
having  heads  with  openings  aligned  around  the  circum- 
ferences of  the  heads,  for  the  admission  of  ore  at  one 
end  and  the  discharge  of  solid  residue  at  the  other.  The 
openings  are  controlled  by  sliding  gates.  Reduced 
tuhular  ends  project  centrally  from  the  heads.  A  com- 
bustion chamber  is  provided,  movable  to  and  fro  from  the 
inlet  of  the  shell,  and  abutting  endwise  against  the  inlet, 
for  the  liquid-fuel  supply.  The  tubular  extension  at  the 
opposite  end  of  the  furnace  is  connected  to  settling  and 
condensing  chambers  for  the  delivery  of  the  separated 
gases  and  vapours. — A.  G.  L. 

Ores  ;   Process  of  treating  complex  sulphide .     W.  Q. 

Rumbald  and  G.  Patchin,  Loudon.     U.S.  Pat.  832,341, 

Oct,  2,  1906. 
See  Eng.  Pat.  2532  of  1905  ;   this  J.,  1906,  325.— T.  F.  B. 

Metals  ;     Process   of   separating   from    their   ores. 

G.  H.  Waterbury.,  Assignor  to  J.  J.  Huddart,  Denver, 
Colo.     U.S.  Pat*  832,563,  Oct.  2,  1906. 

The  powdered  ore  is  treated  with  a  solution  in  water  of 
salt,  alkali  nitrate,  and  sulphur  dioxide,  the  whole  being 
agitated  and  heated  by  the  simultaneous  introduction 
of  air  and  steam.  The  solution  obtained  is  drawn  off, 
and  the  metals  in  it  are  precipitated  by  hydrogen  sulphide, 
forced  into  the  liquid  by  air  under  pressure. — A.  Li.  L. 


Metal  values  ;    Method  of  extracting 


Baggalev,   Pittsburg,   Pa. 
1906. 


;rom  ores. 


U.S.   Pat.   S32.S33,   Oct     9, 


Ores  are  "  liquated  "  without  the  use  of  carbonaceous  fuel 
by  feeding  preheated  silicious  ores  into  a  bath  of  low- 
grade  matte  at  one  end  in  a  converting  furnace,  the  bath 
being  kept  hot,  and  its  contents  well  mixed  by  blov 
air  through  it.  The  silicious  ore  fed  in  is  in  excess  of  the 
amount  that  can  be  melted  through  the  formation  of 
tive  slags.  Molten  slag,  matte,  and  "  silicious  liquated 
matter  "  overflow  continuously  into  a  forehearth  at  a  lower 
level  for  separation  by  gravity. — A.  G.  L. 


[UM,  silver,  and  topper}.     Metal t  .    Art  of  precipitating 

fromcyanidi  solutions.     rV.  J.  Sharwood,  Berkeley, 

Cal.,   Vsaignor  to  C.  W.  Merrill,    Lead,  8.D.     1    -    I 
888,880,  Oct  9,  1906. 

>:k   and    the    prt    ii    II    metall    are    po  '    Erom 

alkaline  cyanide  solution!  by  neutral!  ing  the 
with  the   proper  quantity   of  aoid   material,   and   then 
bringing  them  into  contact  with  metallic  tine  or  an  alloy 
of  zinc  in  a  fine!]  dtt  ided    tate,      \  Q.  L 

Briquettes  of  ore,  dec.  .    Process  of  — . 

II     Schulte -Steinberg,    Dtiren,    Germ  □        I    3,    Pal 

833,006,  Oet  9,  1906 
see  Eng.  Pat.  3236  of  1904  ;  this  .1  .  1904,  44t  —  T.  !■'.  B 

French  Patents. 

ntation   of   objects   <//   iron   or    steel  ;     Process   and 

apparatus    lor    the .      A.     \V.    Machlet.      Fr.     Pat 

366,246,  -May  15.  1906. 
The  invention  is  especially  applicable  to  the  cementation 
of  a  number  of  small  objects  at  the  same  time.  I  he 
objects  are  heated  in  a  large  crucible  to  a  temperature 
exceeding  a  red  beat,  but  below  their  fusing  point,  the 
temperature  being  kept  very  even  and  uniform.  An 
osphere  of  carbonaceous  lis  is  kept  in  the  crucible 
during  the  heating,  and  the  articles  are  moved  about 
by  rotating  the  crucible.  The  articles  are  also  surrounded 
by  a  reducing  atmosphere  during  the  cooling.  After 
Beveral  heatings  and  coolings,  the  articles  an-  tempered 
as  usual  by  quenching.  The  apparatus  used  in  carrying 
out  the  above  process  is  also  claimed — A.  G.  L. 

Retort,  muffle,  crucible,  dec,  fur  tin-  reduction  of  zinc  ores 

and  other  purposes.     D.  Delville  and  Comp.  des  Metaux 

et  Prod.  Chim.  D'Overpelt.     Fr.  Pat.  366,380,  Max  Is. 

1906. 

The  retort,  if.,  is  provided  on  the  outside  with  a  number 

of    horizontal    channels    for    the    better    utilisation    and 

transmission  of  the  heat  supplied.     The  channels  are  of 

such   form   that   a    section   of   the   retort   appears   much 

like  a  cog  wheel. — A.  G.  L. 

Bismuth  ;   Process  for  the  extraction  of .     H.  Becker, 

Fr.  Pat.  366,439,  May  21,  1906. 
The  bismuth  is  extracted  from  its  ores  and  com- 
pounds by  a  solution  of  an  alkali  hyposulphite  or 
an  alkahne-earth  hyposulphite,  and  then  precipitated 
as  bismuth  sulphide  by  the  addition  of  an  alkali  (or 
alkaline-earth)  sulphide,  the  solution  being  at  the 
same  time  regenerated.  Or.  the  bismuth  is  extracted 
by  a  solution  of  a  "  per-salt,"  preferably  ferric  chloride 
or  sulphate,  to  which  also  other  salts  may  be  added,  and 
is  precipitated  from  the  solution,  either  as  basic  salt  by 
beating  or  diluting  the  solution,  or  as  metal,  by  the 
action  of  another  metal,  such  as  zinc,  or  by  electrolysis 
preferably  with  the  aid  of  a  diaphragm,  the  electrolysis 
also  regenerating  the  solution  which,  in  the  other  c 
must  be  regenerated  by  blowing  air  or  chlorine  through 
it.  If  other  metals,  e.g.,  copper,  which  would  render 
the  bismuth  obtained  impure,  are  present  in  the  ore,  they 
may  be  removed  by  a  preliminary  treatment  ;  e.g..  in 
the  case  of  copper"  the  ore  might  be  extracted  with 
ammonia  or  dilute  hydrochloric  acid. — A.  G.  L. 

Armour  plates  ;   Process  of  making .     Marrel  Freres. 

Fr.   Pat.  366.532.   May  23,   1906. 

The  armour  plates  are  made  from  a  crucible  steel 
containing  0-1SO  to  0-300  par  cent  of  carbon,  0-4  to 
0-8  per  cent  of  chromium,  and  3  to  4  per  cent,  of  nickel  ; 
the  chromium  may  1«  wholly  or  partly  replaced  by 
titanium,  tungsten,  molybdenum,  or  vanadium.  The 
steel,  after  rolling  once.  is.  if  desired,  subjected  to  the 
cementation  process  ;  it  is  then  heated  to  a  determined 
temperature,  and  cooled  in  such  a  manner  as  to  give 
the  desired  structure,  the  operations  being  repeated  until 
this  is  attained.  Both  the  faces  are  then  tempered  at 
the  same  time,  by  heating  the  whole  plate  very  gently  and 
evenly,  and  quenching  on  both  sides.  The  structure  of 
the  steel  obtained  should  show  an  amorphous  grain,  and 
be  porcelain-like   in   the   cemented   portions. — A.  G.  I- 


1052 


Cl.  XL— ELECTRO-CHEMISTRY  &  ELECTRO-METALLURGY. 


[NOV.  15,  1906. 


Ores  ;  Process  for  the  dry  concentration  of .     Minerals 

Separation  Ltd.  Fr.  Pat.  360,685.  -May  29.  1906. 
The  process  for  the  dry  concentration  of  ores  comprises 
the  use  of  a  concentrating:  table  provided  with  longi- 
tudinal ribs  or  corrugations  between  which  are  passages 
for  a  current  of  air.  The  ribs  or  corrugations  are  of 
truncated  conical  form  in  cross-section.  The  top  or 
cover  of  the  table,  on  to  which  the  ore  is  fed,  is  of  cloth 
or  other  material  permeable  to  air.  The  table  is  inclined, 
both  longitudinally  and  transversely,  and  a  longitudinal 
reciprocating  motion  is  imparted  to  it.  The  ore  is  fed 
on  to  the  upper  end  of  the  table,  and  by  the  motion  of 
the  table  and  the  action  of  the  air.  which  is  introduced 
below  and  rises  through  the  passages  between  the  corru- 
gations, is  separated  into  layers  of  different  density,  as 
it  travels  towards  the  lower  end  of  the  table. — A.  S. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  994.) 

(A.)— ELECTRO-CHEMISTRY. 

Xickel  salts  ;    Periodic  phenomena  during  the  electrolysis 

of .     A.  Thiel  and  A.  Windelschmidt.     Z.  Elektro- 

chem.,  1906,  12,  737. 
The  formation  of  nickel  peroxide  at  the  anode,  which  is 
noted  in  the  electrolysis  of  nickel  salts  in  ammoniacal  or 
oxalic  acid  solutions  is  followed  by  a  re-dissolving  of  the 
deposit.  The  formation  and  disappearance  of  the 
peroxide  occur  periodically.  This  is  clearly  observed  by 
the  deflections  of  the  ammeter  and  voltmeter.  The  poten- 
tial difference  between  the  electrodes  increases  with  the 
formation  of  the  deposit,  and  falls  with  its  re-dissolving. 
In  ammoniacal  solutions  the  periodic  deflections  are  first 
observed  when  almost  all  the  nickel  has  been  deposited  ; 
thev  cease  so  soon  as  the  metal  is  completely  removed 
from  the  electrolyte.  In  oxalate  solutions  the  phenomena 
are  still  more  marked,  and  commence  at  an  earlier  stage. 

— R.  S.  H. 


English  Patents. 

Batteries  ;    Primary  .     C.    Ruzicka,    London.     Eng. 

Pat.  18,931,  Sept.  19,  1905. 
The  battery  comprises  a  hermetically-sealed  vessel 
containing  electrodes  consisting  of  frames,  perforated 
plates,  or  gauze  sheets,  com]>osed  of  two  different  metals, 
or  of  a  metal  and  a  metallic  carbide,  or  of  a  metallic 
carbide  and  carbon,  wholly  or  partially  coated,  or 
charged,  with  like  substances  of  an  electro-conductive 
character,  or  capable  of  being  rendered  electro-con- 
ductive. The  electrolyte  may  consist  of  chlorine, 
fluorine,  oxygen,  nitrogen,  or  hydrogen,  under  suffi- 
cient pressure  to  maintain  it,  or  a  portion  of  it,  in  the 
liquid  state,  or  it  may  consist  of  water,  or  other  suitable 
liquid,  having  in  solution  salts  of  metals,  the  oxides 
of  which  are  strongly  caustic,  the  liquid  being  charged 
with  chlorine,  or  other  suitable  gas,  under  a  pressure  above 
that  of  the  atmosphere. — B.  X. 

Wood  ;    Treatment  of  to  be  used  in  electro-chemical 

apparatus.  D.  H.  Whitehead  and  Q.  Marino,  London. 
Eng.  Pat.  20,1 43,  Oct.  5,  1905. 
Wood,  to  be  used  for  the  construction  of  the  diaphragms 
or  cells  of  electric  batteries  or  accumulators,  in  the.  form 
of  plates,  tubes,  or  the  like,  is  submitted  to  the  influence 
of  an  "  ammoniacal-cupreous  "  liquor,  and  afterwards  to 
a  bath  of  "  liquid  ammonia  "  (sp.  gr.  0-88).  The  wood  is 
then  withdrawn,  well  washed  in  water,  and  immersed  in 
nitric  acid,  after  which  it  is  submitted  to  the  action  of 
sulphurous  acid.  Finally  it  is  immersed  in  a  solution 
composed  of  alcohol,  caustic  potash,  and  ethvl  acetate  in 
various  proportions.  The  wood  is  thus  rendered  porous 
and  permeable  to  the  electric  current,  whilst  remaining 
neutral  to  the  electro-chemical  reactions.     A  modification 


is  described  in  which,  at  the  end  of  the  above  processes,  a 
bath  of  ammonia  solution  is  employed,  in  order  to  render 
neutral  the  wood  impregnated  with  the  "  sulpho-nitric  " 
liquid. — B.  X. 

Jlercury  electrolytes  for  electrolytic  cells.  H.  S.  Hatfield 
and  The  Reason  Manufacturing  Co.,  Ltd.,  Brighton. 
Eng.  Pat.  20,500,  Oct.   10,  1905. 

The  electrolyte,  for  use  in  electrolytic  electricity  meters, 
consists  of  a  solution  of  a  double  salt,  or  two  or  more 
salts  such  as  mercuric  iodide  and  potassium  iodide. 

— B.  X. 

Furnaces  ;   Electric for  treating  gases.     H.  Pauling, 

Gelsenkirchen  IV.,  Westphalia.  Eng.  Pat.  S452, 
April  9,  1906. 

The  gas  is  subjected  to  the  action  of  electrical  discharges 
between  a  pair  of  diverging  electrodes,  the  gas  being 
separated  into  two  currents  of  different  velocities  which  are 
passed  between  the  opposite  ends  of  the  electrodes.  One 
current  of  gas  serves  to  convey  the  electric  discharges  from 
the  place  where  they  are  formed,  thus  preventing  short- 
circuiting,  whilst  the  other  current  causes  the  discharges, 
thus  conveyed,  to  continue  their  propagation  along  the 
electrodes,  so  as  to  form  arcs  of  the  desired  great  lengths. 

— B.  N. 

Emulsions   of   mercury  or  other  conducting    substances  ,* 

Process  and  apparatus  for  making  .     E.  Lederer, 

Vienna.     Eng.  Pat.  18,513,  Sept,  13,  1905. 

For  obtaining  very  fine  emulsions  of  metals  for  making 
salves,  &c,  a  continuous  electrical  sparking  is  brought 
about  between  two  electrodes,  whereby  the  cathode  metal 
in  thrown  off  in  a  fine  state  of  division.  The  disintegration 
is  brought  about  in  media  such  as  vaseline,  tallow,  or  lano- 
lin, which  during  the  process  are  in  the  molten  condition 
but  subsequently  become  hard  or  set.  The  electrodes 
are  caused  to  come  together  and  are  separated  by  the  action 
of  the  electric  current,  which  traverses  a  solenoid,  within 
which  is  an  iron  core  attached  to  one  of  the  electrodes. 
Several  forms  of  construction  are  described. — R.  S.  H. 

Chromic   acid;     Electrolytic   production   of  .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshi.fen-on-Rhine,  Germany.  Eng.  Pat. 
27,009,  Dec.  27,  1905. 

This  invention  relates  to  a  process  of  manufacturing 
chromic  acid  by  electrolytically  oxidising  a  chromium 
compound  of  a  lower  degree  of  oxidation  in  an  acid  solu- 
tion. A  cell  is  employed  in  which  the  cathode  and  anode 
are  separated  from  each  other  by  a  wall,  which  does  not 
reach  to  the  bottom  of  the  cell,  the  solution  to  be  electro- 
lysed being  supplied  in  such  a  manner  that  the  inner  or 
cathode  compartment  always  contains  a  sufficient  quantity 
of  the  acid  to  allow  the  electrolysis  to  proceed  properly. 
The  solution  is  preferably  introduced,  either  continuously 
or  intermittently,  as  a  layer  near  to  the  bottom  of  the  cell, 
so  that  it  approaches  the  anode  at  the  points  of  greatest 
current  density,  and  afterwards  passes  to  the  points  of 
lower  current  density.  Two  examples  of  results  are  given, 
with  the  proportions  of  substances  used,  in  one  of  which 

83  per  cent,  of  the  chromium  was  oxidised,  87-5  per  cent, 
of  the  current  supplied  being  utilised,  and  in  the  other, 

84  to  90  per  cent,  of  the  chromium  was  oxidised,  78  per 
cent,  of  the  current  being  utilised. — B.  X. 

Hypochlorite  solutions  ;  [Electrolytic]  Manufacture  of . 

W.  P.  Digby  and  A.  \\".   M.    Marshall.   London.      Eng. 

Pat.  915,  Jan.  12,  1906. 
In  the  production  of  hypochlorites  by  the  electrolysis  of 
saline  solutions,  a  diaphragm  of  ebonite,  slate,  or  other 
suitable  non-porous  material  is  interposed  between  the 
anode  and  cathode.  The  diaphragm  is  provided  with  a 
number  of  small  perforations  in  the  portion  below  the  liquid 
level.  By  having  a  higher  level  of  liquid  in  the  cathode 
chamber  or  by  other  means,  the  electrolyte  is  caused  to  pass 
through  the  perforations,  and  impinge  upon  the  anode 
surface. — R.  S.  H. 


Cl.  XI. -I'M  <  rRO<  in  \usIKY   it    lM-K'  IK"  Mi:  I  \LLURGY. 


A I  leal  im    chloride  solutions  ;    Apparatus  /or  thi  electrolytic 

decomposition    of   bt/    intuit*   >>/    mercury   cathoa 

,1.   .1.    Kink.   Copenhagen.     Eng.    Pat    10,219,    Maj    1, 
LQ06. 
Fr.  Pat  365,838  of  1900;    following  these.     T.  F.  K. 

I'm  i  i.i.  Si  m  i  a  Km  is  C8. 

Insulating  material  mit!  process  of  manufaetui 
.1.  Billwiller,  Goldach,  Switzerland.     U.S.  Pat.  831,321, 
Sept.  Is.  1906, 

-       Fr.  I'.ii.  349.850of  1904  :   tins. I.,  1905,  739.     T.  F  B. 

Furnace;    Electric .     E.    A.    Storey,    Newark,    N.J. 

I'.S.  Pat.  832,611,  Oct,  2,  1906. 

'This  invention  relates  to  an  electric  or  dielectric  ruru 
and  comprises  a  furnace  proper,  with  conductors  arranged 
horizontally  and  extending  through  opposite  walls  of  the 
furnace,  ami  a  "  resistor  "  supported  by  tin-  inner  ends  , >f 
the  conductors.  Other  conductors,  supported  by  the 
furnace  ami  movahle  vertically,  are  arranged  to  make 
•contact  with  the  "  resistor,"  alt  the  conductors  being 
freely  movable  into  and  out  of  operative  position.  Tracks 
»re  supported  within  the  furnace,  and  a  wagon  moves 
on  these,  means  being  provided  for  moving  the  wagon 
lengthwise  of  the  furnace. — B.  X. 

Air  or  other   gases  ;     Electrically  treating  .     J.    II. 

Bridge,  Philadelphia,  Pa.     U.S.  Pat.  832,767,  Oct.  '.'. 

1906. 
This  invention  relates  to  a  method  of  electrically  treating 
.air  or  other  pis  by  the  silent  discharge,  a  mi  in  her  of  annular 
•electric  discharges,  surrounding  a  corresponding  number 
of  air  spaces,  being  formed  on  the  surface  of  a  perforated 
•electrode.  Air  is  passed,  from  the  under  side  of  the 
electrode,  through  the  perforations,  in  minute  streams 
into  the  interior  of  the  air  spaces.  Each  stream  of  air, 
emerging  from  the  perforations,  is  continued  in  the  form 
of  an  outward  jet  from  the  surface  of  the  electrode,  whilst 
simultaneously  the  electric  discharge  is  caused  to  assume 
an  elongated  shape  in  the  same  plane  as  the  air  current. 
and  substantially  surrounding  it.  The  jet  of  air  is  then 
caused  to  break  through  the  luminous  walls  of  the  dis- 
charge, thus  securing  actual  contact  with  it.  The  streams 
of  air  are  finally  reunited,  and  led  in  bulk  away  from  the 
.action  of  the  electric  discharges. — B.  X. 

Electrifier  for  treating  air  or  other  gas.     J.   H.    Bridie. 
Philadelphia,  Pa.     U.S.  Pat  832,768,  Oct.  0.  1906. 

The  electritier  comprises  solid  and  perforated  tubular 
■electrodes  concentrically  arranged  with  respect  to  each 
other,  with  an  insulating  means  adapted  to  close  the 
electrodes  at  one  end,  and  form  in  conjunction  with  the 
electrodes  an  inlet  and  outlet  for  the  air  to  be  tre 
Each  electrode  is  provided  with  a  conductor;  a  fuse  and 
olisc  forming  part  of  the  conductor  for  the  positive  electrode. 
The  disc  is  so  arranged  that,  when  the  fuse  is  destroyed 
by  an  excessive  electric  current  passing  through,  it  closes 
the  inlet  for  air  leading  to  the  electrodes. — B.  X. 

Electrode  for  use   in  the   manufacture  of  bleaching  liquor. 
R.   Kother.   Cunewalde,  Germany,    Assignor    to    '    E. 
Waithman.    (Jadduni,    Cheshire."   U.S.     Pat.     832, 
Oct.  9,  1906. 

fcjig.  Pat  21,437  of  1905;  this  J..  1906,  379.— T.  F.  B. 

French  Patents. 

Voltaic  arcs  of  great  size  ;   Production  of .     Badische 

Anilin  und  Soda  Fabrik.  Second  Addition,  dated 
April  20,  1906  (under  Int.  Conv..  Feb.  26  and  27.  1906), 
to  Fr.  Pat.  357. 35$.  Aug.  30,  1905. 
By  using  several  reaction  tubes  and  polyphase  cur: 
the  arcs  may  be  directly  connected  without  the  use  of  a 
•counter-electrode.  Several  insulated  electrodes  may  be 
mounted  in  the  interior  of  each  tube. — B.  X. 

Electrodes  and  filaments  of  pure  graphite  for  electric  lamps. 
M.  Cresta.  Fr.  Pat.'  3oti,U2,  May  12,  l!""i.  II  • 
page  1035. 


[ncandcscenei    tlectrit    famj 

tlaetii,     COniK    '                       'nttti/lir    rl  tht 

fiftiint  nt ,   tuft  rnrrtitt  leads   "I  II.    Kuzel.     Fr. 

Pal    366,267,  U  ••■   16,  I II  . 

Salts   of    thi    oxyhal  •'"■" 

Deutsche      Solvaj  Werki       \   <  ■  v"  ond 

Addition,  dated    ipril  20,   1906,   to  Fi     p .-  862,737, 

Jan,  i".  1906     (&      J  o  thi    J     I 766  ■ 

l\  the  electrol]  -is  ol  the  Ik  di  and 

alkaline  eartl itah  in  cells  without  diaphragms  with  ■ 

to  produ  ing  salts  of  the  -  luble 

compounds  of  lead,   copper,  antimon  i   are 

added    to   the   electrolyte.     These    additi  on- 

siderably  the  wasteful  cathodio  reduction      B   E    BL 

Electrolysis  of  solutions  of  alkali  chlorich  -.  with  mercury 

cathodt  ;  Apparatus  for  the- .     J.  J.  Kink.     Fr.  1' 

365.N3S,  May  '.'.  1906. 
A  DIAFBBAOM  of  asbestos  or  other  suitable  material 
separates  the  cell  into  two  chambers,  e.e  b  of  which  is 
provided  with  a  circulation  system  for  the  solution  of  the 
alkali  chloride.  In  this  manner  the  salt  solution  in  prox- 
imity to  the  mercury  cathode  is  exempt  from  dissolved 
chlorine.  The  amalgam  is  decomposed  in  a  separate 
I  hamber.  where  it  falls  in  a  thin  stream  over  suspended 
sheets  of  metal. — R.  S.  H. 

F,  rtiliser  .     Highly  nitrogenous  product  specially  suitable 

as   a    ,    and    process   of     making     !!•■     ■-■aim. 

d'Electro-Chiimc.     Fr.    Pat.    366,376,    Hay    Is.    L906. 
XV.,  page  105'J. 

[Electrical]  Fusion  of  corrosive  or  non-corrosive  substanr.  j 
[Sodium  peroxidi).  The  Roeasler  and  Hasslacher 
Chemical  Co.  Fr.  Pat.  366.523,  May  23.  1906. 
The  material  to  be  fused  is  contained  in  a  vessel  the  walls 
of  which  are  cooled  by  water,  and  thus  remain  coated 
with  a  protective  layer  of  unfused  material.  Electrodes 
of  sheet  copper  or  other  metal  are  supported  inside  the 
vessel  at  some  distance  from  the  walls,  and  are  connected 
to  a  source  of  alternating  current,  which  can  be  regulated 
to  the  desired  intensity.  For  the  commencement  of  the 
operation  the  two  electrodes  are  short-circuited  by  a 
resistance;    but  so  soon  of  the  fused   material 

lills  the  space  between  the  electrodes,  the  process  can  be 
carried  on  continuously,  fresh  quantities  of  the  substance 
being  fed  in  at  the  surface,  and  the  fused  product  being 
allowed  to  flow  out  of  the  vessel  in  corresponding  amount. 
The  operation  is  described  in  its  application  to  the  fusion 
of  sodium  peroxide.  The  current  density  in  this  case 
should  range  between  235  and  390  amperes  per  Sq.  dm. 
of  the  submerged  electrodes.  Provided  the  current  is  not 
interrupted,  and  the  water  coding  of  the  vessel  is  main- 
tained, the  sodium  peroxide  is  undecomposed,  and  the 
vessel  and  electrodes  are  not  attacked. — R.  S.  H. 

(B.)— ELECTROMETALLURGY. 

Fused  electrolytes  ;    Factory  scale  experiments  with  . 

Part   III.     E.    A.    Ashcroft.      Elcctrochem.    and    Met. 

Ind.,  1906,  4,  357—358.  (See  also  this  J.,  1906,  594.) 
The  author  describes  several  possible  applications  of  his 
electrolytic  apparatus  with  two  chambers,  and  magnetic 
stirring'  and  circulation  of  the  intermediate  electrode. 
In  thetreatment  of  mixed  ores,  it  is  proposed  to  electrolyse 
the  sulphide  ore  directly,  all  the  metals  being  deposited 
on  to  the  fluid  lead  cathode  by  the  aid  of  a  high  current 
density,  the  sulphur  distilling  off  and  being  collected.  In 
the  second  compartment,  the  metals  are  dissolved  at  the 
anode,  and  are  received  fractionally  upon  a  suitable 
cathode.  A  special  form  of  magnetically  rotating  disc  is 
described,  which  would  be  applicable  as  a  cathode  for  such 
purposes.  The  molten  metals  separating  on  these  ■ 
are  collected  after  being  thrown  off  from  the  periphery 
or  by  the  centrifugal  action  arc  forced  inwards  along 
spiral  giooves  towards  the  centre.  In  the  case  of  solid 
metals,  the  condition  of  the  deposit  is  improved  by  the 
friction  with  the  molten  electrolyte  resulting  from  the 
rotation  of  the  disc. — R   S.  H. 
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United  States  Patents. 

Electroetatic  separation  ;  Method  of  and  apparatus  for . 

\\ .  Piekard,  Amesbury,  Mass.,  Assignor  to  Huff 
Electrostatic  Separator  Co.".  Maine.  U.S.  Pats.  S'27,115 
and  827,116,  July  31,  1906. 

The  patents  relate  to  a  process  and  apparatus  for  electro- 
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statically  separating  or  concentrating  mixed  comminuted 
materials.  The  apparatus  consists  of  a  casing,  C,  in  which 
hollow,  cylindrical,  metallic  electrodes,  E,  are  mounted 
one  above  the  other  on  hollow  trunnions.  These  electrodes 
rotate  in  the  direction  indicated  by  the  arrows,  and  are 
connected  by  the  wires,  X,  x1,  to  one  pole  of  a  source  of, 
electricity  (preferably  that  described  in  U.S.  Pat.  796,011  of 
1905),  of  which  the  other  pole  is  connected  by  the  wires. 
Y,  V1,  to  the  electrodes,  E1,  of  fine  metal  wires  enclosed 
in  relatively  thick  glass  tubes.  The  feed -hopper,  H,  is 
provided  with  heating  chambers,  H1,  H2,  and  H3,  into 
which  hot  gases  are  passed.  Hot  gases  are  also  passed 
through  the  electrodes,  E.  The  ore  is  fed  from  the  hopper, 
bv  means  of  an  agitator  disposed  at  A,  through  the  slot, 
C1,  on  to  the  upper  electrode,  E,  and  then  falls  in  succes- 


sion on  to  the  other  electrodes.  The  attracted  particles- 
collectjin  the  bin.  IU.  and  the  repelled  particles  in  B,  the 
two  streams  of  falling  material  being  separated  by  the 
dividing  plates,  D.  Any  material  adhering  to  the  rotating 
electrodes  is  removed  by  the  scrapers,  S,  S1. — A.  S. 

Zinc ;     Process   for   the    electrolytic    production   of   . 

V.    Engelhardt,    Vienna.    Assignor    to    Siemens     und. 
Halske  A.-G.,  Berlin.     U.S.  Pat.  831.843,  Sept.  25,  1906. 

SEEEng.  Pat.  16,396of  1904;  this  J.,  1904, 1098.— T.  F.  B. 

French  Patents. 

Electric    induction   furnace   for   high   frequency   currents. 

Schneider  et  Cie.  Fr.  Pat.  361,627,  July  13,  1905. 
The  furnace  consists  of  a  chamber  or  crucible  of  refractory 
material,  which  contains  the  metal  to  be  treated.  The 
outer  wall  of  the  furnace  is  bound  and  supported  by  a 
solenoid  of  copper  or  other  metal  through  which  a  high, 
frequency  alternating  current  is  passed.  The  solenoid  may 
consist  of  a  number  of  separate,  broken,  and  insulated 
coils,  which  are  connected  electrically  in  series. — R.  S.  H. 

Induction  furnace  for  continuous  fusion.  A.  Hiorth. 
Fr.  Pat.  365,655,  April  23,  1906.  Under  Int.  Conv.,. 
Jan.  4,  1906. 

In  electric  furnaces  of  the  induction  type,  a  common 
primary  coil  is  employed  for  two  or  more  furnaces.  The- 
iron  core  is  constructed  so  as  to  be  detachable  in  sections, 
and  it  is  arranged  so  that  it  can  serve  alternatively  or 
simultaneously  for  two  or  more  furnaces.  The  chief 
object  of  the  invention  is  to  ensure  the  continuity  of  the 
production,  and  avoid  delays  caused  by  the  relining  of  the 
furnaces  which  require  a  slow  and  lengthy  drying. — R.  S.  H_ 

Electric,  [Induction]  furnace.  Rochling'sche  Eisen  und 
Stahlwerke  G.  m.  b.  H.  and  W.  Rodenhauser.  Fr.  Pat. 
366,440,  May  21,  1906. 

The  furnace,  which  is  intended  for  the  production  of  steel 
by  the  refining  of  pig-iron,  or  for  other  metallurgical 
purposes,  is  characterised  by  the  fact  that  the  primary 
coils  serve  for  inducing  current  in  two  or  more  separate 
secondary  circuits.  In  the  first  place,  a  secondary  is- 
formed  by  the  charge  of  metal  contained  in  an  annular 
channel  surrounding  the  primary.  This  annular  channel 
is  widened  out  at  the  sides  of  the  furnace  so  as  to  form 
chambers  containing  a  considerable  mass  of  the  charge. 
An  auxiliary  secondary  circuit  is  formed  of  copper  coils, 
wound  over  or  between  the  primary  windings,  these  coils- 
being  connected  to  conducting  blocks  or  electrodes  placed 
at  the  sides  of  the  furnace  and  in  contact  with  the  charge. 
The  currents  in  the  two  secondary  circuits  thus  super- 
impose their  effects  in  heating  the  charge  in  the  furnace. 
It  is  proposed  to  construct  the  secondary  coils  of  copper 
tubes  through  which  a  water  circulation  is  kept  up,  and 
thus  utilise  them  for  protecting  the  walls  of  the  furnace 
and  the  primary  coils  from  excessive  heating. — R.  S.  H. 

Electro-deposition  of  metal  upon  metal  plates.  Hille  und 
Muller.  Fr.  Pat.  365,456,  April  20,  1906.  Under  Int. 
Conv.,  April  22,  1905. 

The  metal  plates  or  sheets,  upon  which  it  is  desired  to 
deposit  a  film  of  metal  electrolytically,  are  joined  together 
to  form  a  continuous  band,  which  is  transported  through, 
the  various  vats  in  a  similar  manner  to  an  ordinary 
straight  band  of  metal. — R.  S.  H. 


Xn.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

[Continued  from  page  996.) 

Castor    oil ;     Caucasian .     O.    Liebreich.     Therap. 

Monats.,  1906,  20,  444. 
A  SPECIMEN  of  expressed  castor  oil,  from  the  Caucasus, 
which  had  been  kept  by  the  author  for  eight  years  gave 
the    usual    characteristic    numbers.     When    8    c.c.    were- 
shaken  with  3  c.c.  of  carbon  bisulphide  and  1  c.c.  of  strong. 
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sulphuric    acid,    a    brown-orange    colour    \wu    produced. 
Under  similar  conditions  the  1>C8|  Italian  cnstoi  oil 
rellow-rcd    colour-reaction.     The    latter    had    a     higher 
BN  acid  value,  7\i  ;    the  acid  value  of  fresh  oil,  extracted 
i. in  seeds  with  ether,  was  onlj  "_'•>>     .1-  O.  I'.. 

Okie  acid;    Constitution  <>j ,  and  action  o\ 

ails  and  fait.     K.  Molinari  and  E.  Soncini       Ber  .  1900, 
39.  2736—2744. 

value  of  oils.— The  saturated  fatty  acids  of  linseed 
oil  were  found  to  absorb  no  ozone,  whilst  tin-  unsaturated 
fatty  acids  took  it  up  quantitatively.  A  good  solvent  to 
prevent  the  Bubstance  I ning  viscid  under  the  action 

of  the  gas  was  found  in  hexane.  which  could  be  easily 
expelled,  after  the  reaction,  by  means  of  a  current  of  ozone. 
The  authors  determined  the  ozone  values  of  various  oils 
(maize,  castor,  rape.  &c),  and  found  that  the  increase 
of  weight  corresponded  with  the  amount  calculated  from 
the  iodine  value.  Thus,  linseed  oil  with  an  iodine  value 
of  171  absorbed  30  per  cent,  of  ozone,  as  against  the 
theoretical  32-3  per  cent. 

A'rii'  method  of  determining  ozone. — Ordinary  olein  was 
used  is  the  absorbing  agent,  and  it  was  found  that  the 
increase  in  weight  corresponded  with  the  amount  of  ozone 
absorbed. 

Action  of  ozone  on  oleic  acid. — Oleic  acid  prepared  by  the 
authors  was  purified,  and  gave  a  product  with  the  correct 
elementary  composition,  and  an  iodine  value  of  90-03. 
On  treating  a  solution  of  10  grms.  of  this  acid  in  glacial 
acetic  acid  with  ozone,  the  increase  in  weight  was  1  -7(1 
grins.,  show  iii'_'  that  1  mol.  of  oleic  acid  had  absorbed  1  mol. 
of  ozone  (03).  The  oleic  acid  ozonide  produced  was  a 
fiaoous,  almost  colourless,  transparent  liquid,  heavier  than 
water,  and  absorbing  no  iodine.  It  was  stable  up  to 
r  90°  C,  but  decomposed  on  raising  the  temperature. 
Its  elementary  composition  and  molecular  weight 
corresponded  with  the  formula  ClsH3105.  It  had  only  a 
slight  reducing  action  on  Fehling's  solution.  No  salts 
could  be  prepared  owing  to  the  readiness  with  which  it 
decomposed  by  water  in  the  presence  of  alkalis.  When 
decomposed  by  dry  or  moist  heat,  it  yielded  five  products — 
a  mobile  liquid  (b.pt.  about  190c  C.)  with  a  pungent 
pleasant  odour,  and  four  fatty  acids,  viz.,  azelaic  acid, 
normal  nonylic  acid,  and  two  others  separable  by  dis- 
tillation in  i-acuo.  From  a  study  of  these  decomposition 
products,  and  the  mode  of  their  formation,  the  authors 
came  to  the  conclusion  that  the  double  bond  of  oleic  acid 
must  be  in  the  middle  of  the  normal  chain  between  I  '„ 
and  C  10.  and  that  the  following  equation  represented  the 
formation  of  the  ozonide  : — 

CH3(CH.,)7.CH :  CH.(CH.2)7.COOH  +  03  = 
t'H3(CHo)7.CH .  CH.(CH2>7COOH 

6.0.0. 

The  authors  consider  that|  their  results  prove  conclu- 
sively that  oleic  acid  absorbs  three  atoms  of  oxygen  and 
not  four  as  found  by  Harries  (Ber.,  1905,  1630).— C.  A.  M. 

Oleic  acid  ;  Ozonides  of .     C.  Harries  and  C.  Thieme. 

Ber.,  1906,  39.  2844—2846. 

Is.    i  previous  communication  (Annalen.   1906.  343.  318). 

:  the  authors  showed  that  on  treating  a  solution  of  oleic 
acid  in  chloroform  with  ozone,  a  thick  syrup  was  produced. 
and  the  addition  compound  was  found  to  have  absorbed 
4  atoms  of  oxygen.  They  now  find  that  if  this  substance 
be  washed  with  water  containing  sodium  bicarbonate. 
dried,  and  extracted  with  ether,  the  new  product  is  a 
liquid  containing  only  3  atoms  of  absorbed  oxygen. 
Hence  they  term  their  former  product  oleic  acid  perozomde, 
and  the  new  one  normal  oleic  acid  ozonide.  The  jierozo- 
nide  obtained  quantitatively  by  their  former  method  can 
be  purified  by  being  dissolved  in  ethyl  acetate  and  precipi- 
i  by  petroleum  spirit.  It  is  a  colourless,  almost  glass- 
like  product,   which  gradually   breaks  up  on  contact  with 

I  water,  yielding  a  deposit  of  azelaic  acid.  The  normal 
ozonide  is  a  colourless  viscous  oil.  which  is    also   slowly 

(decomposed  by  water  yielding  varying  amounts  of  azelaic 
acid.  The  two  ozonides  differ  mainly  in  regard  to  their 
behaviour  with  water,  the  perozonide  giving  a  far  more 
pronounced    reaction   for   hydrogen    peroxide   than   does 


the    norma]    ozonide,     The    d apoeition    product 

both  with  water  an  qualitativelj   identical,   i 
and  nonylic  acids  oi  their  aldehydes.     The  constitutional 
formula  given  for  the  normal  ozonide  lb  tin  that 

given  bj  Molinari  and  Soncini  ding  abstract). 

'     \   \i 

Unite  r ;    Detection  of  cocoa  nut  oil  and  i*  . 

1..   Robin.      Compl    rend  .   1906,   143.  612     61  i 
Tin:   fatty   acids   obtained    from    oocoanul    oil   are   almost 

entirely  soluble  m  (*i  ]>rr  cent  alcohol,  al  a  temperature 
of  16*  <'.,  whilst  the  fatty  acids  of  pure  battel  an  only 
partially  soluble,  and  those  of  margarine  very  slightly 
soluble.  It  is  well  known  that  the  proportion  of  tin- 
fatty  a  ids  which  are  soluble  in  water,  is  greater  m  the 
of  butter  than  in  the  case  of  cocoanut  oil  and 
margarine,  and  that  cocoanut  oil  yields  a  far  larger 
quantity  of  fatty  acids  soluble  in  60  jkt  cent,  alcohol, 
but  insoluble  in  water,  than  do  butter  and  margarine. 
I  )n  these  facts  tho  author  bases  a  method  for  the  detection 
of  cocoanut  oil  or  margarine,  or  mixtures  of  the  same,  in 
butter.  The  details  of  the  pro..--  are  as  follows: — 
Five  grms.  of  the  sample  are  placed  in  a  graduated  150  c.c. 
Mask.  26  c.c.  of  alcoholic  potassium  hydroxide  solution 
are  added,  the  flask  is  attached  to  a  reflux  condenser,  and 
the  contents  gently  boiled  for  five  minutes,  to  saponify  the 
fat.  After  the  solution  has  cooled  a  little,  water  is  added 
to  bring  the  percentage  of  alcohol  in  the  mixture  to  about 
56-5.  Sufficient  N/2  alcoholic  hydrochloric  acid  is  now- 
added  to  neutralise  the  excess  of  potassium  hydroxide 
exactly,  and  liberate  the  fatty  acids  from  the  soap. 
The  hvdrochloric  acid  is  prepared  by  mixing  the  requisite 
amount  of  acid  with  alcohol,  diluting  with  water  until 
the  solution  contains  56-5  per  cent,  of  alcohol,  and  then 
adding  5(i-5  per  cent,  alcohol  to  make  tho  solution  half 
normal.  The  quantity  of  acid  to  be  added  to  the  soap 
solution  is  ascertained  by  titrating  a  separate  quantity 
of  25  c.c.  of  the  potassium  hydroxide  solution  with  the 
acid.  The  contents  of  the  flask  are  now  cooled  to  15*  C, 
made  up  to  150  c.c.  with  56-5  per  cent,  alcohol,  mixed, 
and  filtered.  Fifty  c.c.  of  the  filtrate  an-  titrated  with 
N  in  alkali,  using  phenolphth alein  as  indicator.  The 
result,  expressed  in  c.c.  of  5."  10  alkali  per  1  grm.  of  fat, 
represents  the  fatty  acids  soluble  in  56-5  per  cent,  alcohol. 
Another  50  c.c.  of  the  filtrate  are  evaporated  to  a  volume 
of  15  c.c,  the  separated  fatty  acids  are  collected  on  a 
wet  filter,  washed  four  times  with  cold  water,  then  dis- 
solved in  alcohol,  and  the  solution  titrated.  The  result 
expresses  the  fatty  acids  insoluble  in  water,  but  soluble  in 
56-5  per  cent,  alcohol.  The  difference  between  the  above 
two  results  gives  the  fatty  acids  soluble  in  water.  The 
following  figures  were  obtained  as  the  results  of  a  large 
number  of  experiments  : — 


Soluble 

in 
alcohol. 

Insoluble 

in 

water. 

(a). 

Soluble 

in 

water. 

IM 

Ratio: 

(a) 

—  xl» 

(61 

Pure  butter,  maxi- 

14-83 

11-67 

2-67 

46-69 

8-31 

5-51 

2-56 

44-71 

6-6*. 
5-92 
0-11 
1-98 

12-7 

Do.    do.  minimum 
Cocoanut  oil  .... 

8-3 
232-7 
225-9 

Analyses  of  mixtures  containing  from  5  to  14  per  cent, 
of  cocoanut  oil  or  margarine,  gave  results  which  show 
that  the  method  is  capable  of  detecting  this  kind  of 
adulteration.  The  figures  given  above  do  not  represent 
the  exact  measure  of  the  quantities  of  the  various  fatty- 
acids  in  the  fractions,  as  no  account  was  taken  of  the  fatty- 
acids  which  were  insoluble  in  56-5  per  cent,  alcohol,  their 
volume  being  ignored  in  making  up  the  total  volume  to. 
150  c.c.  This  is.  however,  of  no  importance  if  the  con- 
ditions as  above  laid  down,  be  followed. — W.  P-  S. 

Arachis  oil -cake  ;   Poisonous  action  of  -.     E.  Kriiger. 

XYILL4.,  page  1062. 

Cholesterol   and  phyto.'terol  ;    Method  for  the   separation 
of .     A.  Windaus.     XXIII..  page  1069. 
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English  Patent. 

Filtering  apparatus  more  particularly  adapted  jor  the 
extraction  <>f  stearin*  from  fatty  acids  in  sulpho-oleic 
arid  solution.  M.  Lanza,  Turin.  Italy.  Eng.  Pat. 
11,877,  May  21,  1906. 

See  Fr.  Pat.  366,457  of  1906  ;  following  these.— T.  F.  B. 

United  States  Patent. 

Soap-drying  machine.     F.   H.  Merrill.   Los  Angeles,   Cal. 
U.S.  Pat.  831.884,  Sept,  25,  1906. 

The  soap  is  discharged  by  means  of  an  elevator  into  a  bin 
provided  with  a  series  of  deflectors,  sloping  downwards, 
and  having  an  air  space  between  each.  Or  there  may 
be  a  combination  of  two  such  bins,  with  the  deflectors 
on  their  inner  and  outer  walls.  A  deflector  at  the  top 
directs  the  soap  into  either  bin,  and  there  is  an  air 
chamber  below  the  partition  between  the  bins,  and  a 
deflector  for  directing  the  air  upwards  from  this  chamber 
to  either  side  of  the  partition.  The  soap  is  divided  in  a 
machine  before  reaching  the  elevator,  and  is  distributed 
■by  means  of  spreaders  before  entering  the  bins. — C.  A.  M. 

French  Patents. 

filter  particularly  suitable  for  the  separation  of  solid 
fatty  acids  from  sulpholeic  acid.  M.  Lanza.  Fr.  Pat. 
366,457,  May  21,  1906. 

Claim  is  made  for  a  filter  specially  suitable  for  the  separa- 
tion of  solid  particles  in  an  emulsion.  The  lower  part  of 
the  filtering  material  is  in  communication  with  an  air- 
pump  which  produces  alternate  aspiration  and  compres- 
sion, with  the  result  that  the  fine  particles  which  tend  to 
clog  the  interstices  are  detached,  clearing  a  passage  for 
the  liquid.  For  the  separation  of  sulphonated  fatty 
acids,  the  filter  cloth  is  first  covered  with  a  fine  layer  of 
fatty  acids  which  are  washed  several  times  at  25°  C. 
with  water  acidified  with  sulphuric  acid  and  containing 
a  little  sulpholeic  acid. — C.  A.  M. 

Oils  and  fats  ;    Process  of  bleaching .     H.  A.  Metz 

and  P.  S.  Clarkson.  Fr.  Pat.  366,630,  May  28,  1906. 
Two  hundred  parts  of  oil,  such  as  maize  oil,  are  agitated 
in  a  closed  vessel  for  10  hours  with  600  parts  of  water 
and  15  parts  of  sodium  hyposulphite  (hydrosulphite). 
The  mixture  is  then  allowed  to  stand  for  about  32  hours, 
and  the  oil  layer  separated.  Formaldehyde-sodium 
hyposulphite,  NaHS02CH20,  may  also  be  used  ;  10 
parts  of  the  compound  are  employed  for  the  above- 
mentioned  quantities  of  oil  and  water,  the  mixture  is 
heated  in  a  closed  vessel  to  a  temperature  of  70°  C,  and 
then  allowed  to  stand  until  bleaching  has  been  effected. 

— W.  P.  S. 

IV axes,  tarnish,  rubber  solutions,  and  analogous  sub- 
stances ;     Process    of    rendering uninflammable. 

V.  A.  Boucheron.     Fr.  Pat.  366,564,  May  25,   1906. 

The  claim  is  for  the  use  of  carbon  tetrachloride  as  a  substi- 
tute for  the  whole  or  part  of  the  solvents  usually  employed 
in  the  preparation  of  solutions  of  waxes,  resins,  india- 
rubber,  &c. — A.  S. 

Soap  ;   Method  a/  preparing  a  light  and  porous  lime . 

C.  Fcrriei.      Fr.  Pat.  366,460,  May  22,  1900. 

Claim  is  made  for  the  creation  of  a  partial  vacuum  in 
the  saponification  of  fats  by  means  of  lime  in  an  "auto- 
clave." This  enables  the  steam  to  be  maintained  at  a 
temperature  below  100°  C,  with  the  result  that  the  calcium 
soap  produced  is  only  slightly  hydrated,  very  porous,  and 
more  suitable  for  further  treatment  than  that  obtained 
in  the  usual  way.— C.  A.  M. 

German  Patent. 

Lubricants:    Apparatus  for  testing .     J.    Walther 

Ger  Pat  171,181,  May  29  1904.     XXIII.,  page  1068. 
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{Continued  from  page  997.) 

(A.)— PIGMENTS,  PAINTS. 

English  Patents. 

Pigments  ;      Manufacture     of     printing     ink .       P. 

Fireman.   Braddock    Heights,   Va.,   U.S.A.      Eng.   Pat. 
19.190,  Sept,  22.  1905.     Under  Int.  Conv.,  Jan.  19,  1905. 

See  U.S.  Pat.  802,928  of  1905  ;  this  J.,  1905,  1180.—  T.F.B. 

[Zinc]  Ores  or  zinc  waste  ;    Treatment  of  mixed  or  com- 
posite   ,  and  the  manufacture  of  zinc  white  and  other 

products  therefrom.     J.  W.  Worsev,  St.  Helens,  Lanes., 
and  E.  Hoal,  Liverpool.     Eng.  Pat,  19,839,  Oct.  2.  1905 

The  treatment  is  especially  applicable  to  poor  zinc  ore 
or  dross,  containing  zinc  (and  other  metals)  in  the  fonr 
of  oxide,  carbonate,  or  sulphide.  In  the  last  case,  the  ore 
&c,  is  first  desulphurised  as  usual  in  a  kiln.  The  roastec1 
ore  is  ground  so  as  to  pass  through  a  10  by  10-mesh  sieve. 
and  is  then  heated  with  its  own  weight  of  sulphuric  acid, 
of  90°  T.,  to  which  is  added  about  1  per  cent,  of  nitric 
acid,  sodium  nitrate,  or  an  equivalent  salt ;  or  else,  if 
the  ore  contains  silver,  the  nitrate  is  replaced  by  sodium 
chloride.  The  ore  and  acid  are  heated  in  a  pan  to  about 
300°  F.  until  the  mixture  becomes  pasty,  the  fumes  given 
off  being  collected,  and,  together  with  the  sulphur  dioxide 
obtained  in  the  roasting  of  the  ore,  utilised  for  making 
sulphuric  acid.  The  pasty  mixture  is  next  heated  at  a 
dull  red  heat  in  a  muffle  furnace,  air  and  steam  being 
passed  over  it  at  the  same  time.  When  no  more  fumes 
are  evolved,  about  2  per  cent,  of  ground  quicklime  or 
dolomite  are  spread  over  the  charge,  and  worked  into  it 
to  render  the  iron  insoluble.  The  charge  is  then  lixiviated 
in  vats  with  boiling  water,  to  which,  or  to  the  charge, 
sodium  chloride  has  been  added  if  the  ore  carries  silver  or 
lead,  in  order  to  convert  these  metals  into  insoluble 
chlorides.  The  solution  of  sulphates  obtained,  chiefly 
of  zinc  and  copper,  is  freed  from  the  latter  metal  by 
electrically  depositing  it  on  zinc  plates.  If  iron  is  present, 
chlorine  is  added  until  the  solution  smells  strongly  of  the 
gas,  and  the  whole  is  agitated  by  blowers.  The  liquid  is 
then  neutralised  by  adding  waste  zinc  oxide  or  calcium 
carbonate  until  a  dark  precipitate  appears,  when  air 
is  led  in,  and  the  liquid  finally  boiled,  in  order  to  remove 
any  manganese,  nickel,  or  other  "  subtle  "  metals  present. 
The  purified  solution  is  allowed  to  settle,  and  filtered,  after 
which  an  alkali  sulphide  or  carbonate  solution  is  added, 
and  the  whole  boiled.  The  precipitated  zinc  pigment  is 
filtered  off,  washed,  dried,  and  ground  as  usual.  (See 
also  Eng.  Pat.  3668  of  1900  ;   this  J.,  1901,  367.)— A.  G.  L. 

Dyeing  and  printing  ;    Preparation  of  new  products  for 

use  in ,  and  as   pigments,   and  their   applications. 

E.   Feilmann.     Eng.   Pat.   25,693,   Dec.    11,   1905.     V„ 
page  1040. 

French  Patents. 

Zinc  white  oil  paint.     Hentschel  et  Cie   Commandit-Ges. 
Fr.  Pat.  366,465,  May  22,  1906. 

Zinc  white  is  mixed  with  an  equal  quantity  (or  more)  of 
finely  ground  silica,  and  with  some  calcium  carbonate, 
and  then  incorporated  with  a  vehicle  consisting  of  linseed 
oil,  Japanese  wood  oil,  and  resin.  Other  preparations 
containing  resin  may  be  used  in  place  of  the  Japanese 
wood  oil. — A.  S. 

Silicon    monoxide    [Pigment]  ;      Method    of    transforming 

brown into  white  bioxide.     H.  X.  Potter.     Fr.  Pat. 

366.044.   May   28,   1906.     Under  Int.   Conv.,  June  14, 
1905. 

Silicon  monoxide,  in  the  state  of  an    impalpable  light- 
brown  powder,  is  blown  through  a  fiame,  whereby  it  is 
oxidised    and    whitened,    whilst    remaining    pulverulent 
Fr.  Pat.  36(1,875  of  1905  (this  J.,  190(1.  546)  is  referred  to. 

— E.  S. 
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(B.)     RESINS,  VARNISHES 


r    Levy. 


phony;    Composition   of   dm  riean  — 

Ber.,   1906,  39.  3tu:i  -304 

In  a  former  communication  the  author  asserted  that  the 

mam  ooustitucut  of  American  i-oluplumy  (yielding  abietio 

imposition,  C20H  |0O  lie  here  rcpl 

to  certain   objections   of    Klason   and    Kohler    based    on 
their  examination  of  the  crystallisable  acid  the 

resin  of  Pinus  nines.  He  states  that  the  acid  prepared 
by  him  differs  from  that  of  other  investigators  i  hi<  tly  in 
it*  greater  power  of  crystallisation  and  in  its  considerably 
higher  melting  point.  The  form  of  the  crystals  has  been 
proved  to  be  identical  with  that  already  described  for 
abietic  ai  id.  Fractional  distill  it  ion  in  vacuo  of  American 
colophony  has  yielded  a  viscous  substance,  which,  after 
purified  by  treatment  with  ether  and  sodium 
hydroxide  solution,  is  a  colourless  oil  with  sUght  refractive 
r,  having  the  composition,  C,<,H>0,  anil  boiling  at 
§10  -II  C.  under  a  pressure  of  26-5  mm.  It  is  fairly 
soluble  in  ether  ami  benzene,  but  dissolves  with  difficulty 
in  alcohol.  Its  specific  gravity  at  20°  C.  is  0-977.  It 
appears  to  be  formed  from  abietic  acid  thus — 

CjgHogCOOH  =  Ci9H3q  +  COo. 

Decomposition  of  colophony  on  these  lines  has  already 
described  by  Eastertield  and  Bagley  (this  J.,  1904, 
and  by  Schwalbe  on  heating  colophony  under 
ordinary  pressure.  In  the  author's  opinion  the  hydro- 
carbon," t'19H30,  is  probably  identical  with  Dcville's 
"  oolophene "  (C40H64)  and  with  tho  "  abietene  "  of 
rlield  and  Bagley  (l'i8H28)-  He  considers  that  both 
these  formulae  should  be  rejected  in  the  light  of  the  formation 
of  the  hydrocarbon  from  abietic  acid.  The  former  assump- 
tion that  abietic  acid  was  derived  from  eolophene  is 
negatived  by  these  facts.  The  action  of  phosphorus 
pentachloride  or  thionyl  chloride  on  the  and  yields  the 
corresponding  acid  chloride,  which,  however,  cannot  be 
purified  sufficiently  for  analysis,  since  it  is  decomposed 
even  on  distillation  in  vacuo.  By  repeated  fractionation 
of  the  decomposition  products  the  author  has  isolated 
a  colourless  oily  body  with  an  intense  blue  fluorescence. 
It  boils  at  -0<i  — 202°  C.  under  a  pressure  of  17  mm., 
and  has  the  composition.  C19H2S.  This  substance,  which 
the  author  terms  "  abietin."  behaves  exactly  like 
"  abietene  "  with  organic  solvents.  It  appears  to  be  one 
of  the  numerous  products  formed  in  the  dry  distillation  of 
colophony,  and  the  author  represents  its  formation  from 
abietic  acid  by  the  equation — 

Ci,Ha9COOH  =  C19H28  +  CO  +  H20. 

-      also  this  J.,  1903,  1250.)— C.  A.  M. 

United  States  Patents. 

Varnishing  composition  and  process  of  making  same. 
A.  E.  Nienstadt,  Newark.  N.J.  U.S.  Pat.  831,73(3, 
Sept.  25.  1906. 

■Clear  colourless  preparations  are  obtained  by  deodorising 
gum-pontianac,  freeing  it  from  acid  by  treatment  with 
alkali  (e.g.,  ammonia),  washing  it  in  cold  water  to  remove 
the  alkali,  drying  it.  and  dissolving  it  in  a  suitable  solvent 
such  as  a  liquid  hydrocarbon.  The  gum-pontianac  may 
be  shredded  into  thin,  irregularly  perforated  strips  before 
deodorisation. — C.  A.  M. 

Turpentine  still.     F.  M.  Gideon.  Ballston,  Va.     U.S.  Pat. 

832,311,  Oct.  2,  1906. 
Claim  is  made  for  a  still  containing  a  basket  of  wire  or 
like  material  suspended  from  the  top,  and  having  a  per 
forated  bottom  kept  in  position  by  means  of  a  catch  upon 
a  support  below.  The  still  has  a  movable  head  and  a  steam 
pipe  beneath  the  basket,  and  means  are  provided  for 
withdrawing  the  latter. — C.  A.  M. 

Terpenes    and    ro  in  ;     Apparatus    for    extracting    . 

G.  A.  Kerr,  Lvnchburtr.  Va.     U.S.  Pat.  832,863,  Oct.  9, 
1906. 

The  wood  to  be  treated  is  fed  continuously  into  one  end  of 
a  stil!  or  digester,  and  discharged  at  the  other  end.     It  is 


through  and  imitated  in  tin-  still  I  ■•r. 

provided  uitli  a  IimII.iu  shaft  with  opening!  through 
winch  steam  ia  introduced  into  the  still.  At  ■  number 
,,f  points  along  the  (till,  tho  steam,  lad.  n  with  terpenea, 
can  escape.  The  wood  passes  by  a  conduit  from 
tl„.  ..till  to  in  extractor,  withm  which  is  ■  similar 
conveyer  having  ■  hollow  -Lift  and  opening!  for  tho 
introduction  of  steam,     i  r  is  i  onetmoted  to 

contain  i  rosin  extracting  bath  in  H  I   with  an 

outlet     U    I     ll 

Wood  oil  ;  Process  for  treating with  oxidising  agents. 

L  Kronstein,  Karlsruhe,  German;       D.8.  Pat 

Oct  '•'.  1906. 
Saa  Eng.  Pat.  1386  of  1901  ;   this  J.,  1901,  186,    -I.  K.  It. 

French  Patents. 

Varnish  and  paint  ;    Manufacture  of .     E.  A.  Booh. 

Fr.  Pat  361,664,  Aug    -'.   1905 

Claim  is  made  for  the  use  of  aluminium  resinate  in  the 
preparation  of  varnishes  and  paints  by  incoriiorating  it 
with  oil  of  turpentine  or  the  like,  with  or  without  tho 
addition  of  colouring  matters. — A    8. 

Waxes,    varnish,    rubber    solutions,    and   analogous    sub- 
stances ;     Process    of     rendering uninflammable. 

V.    A     liouchcron.     Fr.    Pat.    366.564,    May    25,    1906. 
XII.,  page  1056. 

(C.)— INDIA-RUBBER,  &c. 

Mollendo  biscuit  rubber  ;  Analysis  of .  and  the  valua- 
tion of  raw  rubber.  D.  Spence.  Quarter.  J.  Inst,  of 
Comm.  Research  in  the  Tropics,  Liverpool  Univ.,  1906, 
1,  183—184. 
The  author  points  out  the  uselessness  of  judging  raw 
rubbers  from  their  appearance  and  physical  characters. 
A  specimen  of  raw  Mollendo  biscuit  rubber,  which,  from 
outward  appearance,  seemed  to  be  of  inferior  quality, 
proved  to  contain  less  proteid  and  resinous  impurities 
than  are  frequently  found  in  the  finest  Para  rubber. 
Its  elasticity  was  good,  and  it  withstood  fairly  high  tempera- 
tures without  showing  signs  of  "  tackiness."  The  follow- 
ing are  the  results  of  the  chemical  analysis  : — Caoutchouc, 
79-05;  resin,  ISO;  insoluble  matter,  2-35  (proteids, 
1-6) ;  moisture,  16-6,  and  ash.  0-50  ]>er  cent.  The  rubber 
was  thus  of  first-grade  quality,  but  very  imperfectly  freed 
from  moisture.  It  was  valued  at  4s.  lOd.  per  lb.  as 
compared  with  5s.  M.  per  lb.  for  fine  Para  rubber. — A.  S. 

United  States  Patent. 

Gum  chicle  or  other  adhesive  ;   Process  for  purifying . 

S.  A.  Davis  and  F.  V.  Canning.  New  York.     U.S.  Pat. 

831,041,  Sept.  18,  1906. 
The  material  is  heated  until  it  "  flows  "  ;  it  is  then  placed 
in  a  screening  bag.  or  sack,  and  passed  between  steam- 
heated  compression  rollers  or  rods. — \V.  P.  S. 

French  Patents. 

Rubber  substitute  :   Process  for  the  manufacture  of  a . 

E.  Luserna  di  Rora.  Fr.  Pat.  366,191,  Jan.  31,  1906. 
Forty-eight  grms.  of  glue  are  dissolved  in  352  grins,  of 
hot  water,  and  a  solution  of  28  grms.  of  tannic  acid  in 
372  grms.  of  hot  water  is  added.  The  precipitate  is 
separated,  dissolved  in  castor  oil,  and  the  solution  mixed 
with  an  equal  volume  of  ether.  The  mixture  is  treated 
with  one-tenth  of  its  weight  of  guncotton,  and  w  hen 
this  is  dissolved,  the  mass" is  subjected  to  the  action  of 
'•  CO.,  C03  and  C2H2  "  for  10—15  minutes  in  a  closed 
vessel,  after  which  it"  is  evaporated  until  it  acquires  the 
consistence  of  rubber.  The  product  can,  it  is  stated, 
be  vulcanised  in  the  same  way  as  natural  rubber. — A.  S. 

Caoutchouc ;      Manufacture    of M.     Wildermann. 

Fr.  Pat.  366.704.  May  30,  1906. 
IP  from  2  to  4  grms.  of  raw  rubber  be  treated  for  some 
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time  in  a  flask  with  30  c.c.  of  chloroform,  and  then  agitated 
with  a  further  270  c.c.  of  chloroform,  and  heated  on  the 
water-bath,  the  whole  of  the  rubber  dissolves  with  the 
exception  of  mechanical  impurities.  If,  then,  alcohol  be 
added  drop  by  drop,  without  agitation,  until  a  permanent 
turbidity  is  produced,  and  the  whole  allowed  to  stand, 
a  considerable  quantity  of  a  flocculent  precipitate 
("  caoutchouc  a  ")  is  obtained.  After  this  is  removed, 
a  second  quality  of  caoutchouc  ("caoutchouc  ^3")  can 
be  separated  from  the  solution  by  the  addition  of  a  further 
500  c.c.  of  alcohol.  The  evaporation  residue  of  the  filtrate 
from  this  product  contains  the  remainder  of  the  caoutchouc 
and  the  resin.  If  it  be  extracted  with  boiling  absolute 
alcohol,  the  resin  is  dissolved,  and  a  third  quality  of 
caoutchouc  ("caoutchouc  y")  is  left.  The  present 
patent  relates  to  a  method  of  treating  raw  caoutchouc 
on  an  industrial  scale,  and  by  an  economical  process, 
so  as  to  separate  it  into  caoutchouc  a  on  the  one  hand, 
and  caoutchouc  (3  and  y  and  resin  on  the  other,  or  into 
caoutchouc  a  and  j8  and  caoutchouc  y  and  resin.  The 
apparatus  for  carrying  out  the  process  comprises  a  dis- 
solving vessel,  a  drainage  vessel,  condensers,  and  recep- 
tacles for  the  solvents,  together  with  circulating  and  exhaust 
pumps,  and  the  necessary  connections.  Heating  coils 
are  provided  in  the  dissolving  and  drainage  vessels.  The 
crude  rubber  is  placed  in  pans  which  are  disposed  between 
the  turns  of  the  heating  coil  in  the  dissolving  chamber. 
A  mixture  of  suitable  solvents,  of  which  one  (chloroform, 
benzene,  carbon  tetrachloride,  solvent  naphtha)  will 
dissolve  the  whole  of  the  rubber,  whilst  the  other  (ethyl 
or  methyl  alcohol)  will  only  dissolve  the  resins  or  other 
constituents  which  it  is  desired  to  remove,  is  forced  by 
the  circulating  pump  into  the  dissolving  tank,  and  after  a 
certain  time  (about  12  hours)  the  solution  containing  the 
resin,  &c,  is  allowed  to  pass  into  the  drainage  vessel, 
leaving  behind  either  caoutchouc  a  or  caoutchouc  a  and  /3, 
according  to  the  composition  of  the  solvent  used.  The 
solvent  is  next  evaporated  from  the  residual  caoutchouc 
and  from  the  solution  of  resin,  &c,  the  apparatus  during 
this  part  of  the  process  being  connected  to  the  exhaust 
pump ;  the  vapours  pass  to  the  condensers,  and  the 
condensed  solvent  is  returned  to  its  receptacle. — A.  S. 

Waxes,    varnish,    rubber    solutions,    and    analogous    sub- 
stances ;    Process    of    rendering    uninflammable. 

V.   A.   Boucheron.     Fr.   Pat.   366,564,   May  25,   1906. 
XII.,  page  1056. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

{Continued  from  page  997.) 

Gelatin  rendered  insoluble  by  formaldehyde.  A.  L.  Lumiere 
and  A.  Seyewetz.  Bull.  Soc.  Chim.,  1906,  35,  872— 
879. 
The  maximum  amount  of  formaldehyde  which  is  per- 
manently absorbed  by  gelatin  is  between  4'0  and  4'8 
grms.  per  100  grms.  of  dry  gelatin;  this  absorption  takes 
place  when  a  10  per  cent,  formaldehyde  solution  acts  on 
dry  gelatin  ;  any  increase  of  this  concentration  results 
in  smaller  absorption  of  formaldehyde;  variations  of 
temperature  have  little  effect  on  the  absorption.  When 
gaseous  formaldehyde  is  brought  into  contact  with  gelatin, 
the  absorption  is  much  slower,  but  the  maximum  is  the 
same  as  when  absorption  takes  place  in  aqueous  solution. 
Hot  water  slowly  decomposes  formolised  gelatin,  repeated 
treatment  rendering  the  gelatin  completely  soluble. 
When  heated  alone  at  110°  C  ,  formolised  gelatin  evolves 
formaldehyde,  whilst  treatment  with  15  per  cent,  hydro- 
chloric acid  resolves  it,  in  the  cold,  into  gelatin  and  form- 
aldehyde. The  aldehydic  group  could  not  be  detected  in 
formolised  gelatin,  which  is  regarded  rather  as  an  addition 
product  than  a  true  compound. — T.  F.  B. 

Chromed  hide  powder  question  ;    The  .     F.  Kopeckv. 

Collegium,  1906,  97—100,  101  —  108,  110—116,  117—124, 
125—126. 

A  continuation  of  work  published  in  Collegium,   1904, 


Nos.  116,    117  (this   J.,    1904,   830).       For    the    manu- 
facture   of    a    good    chromed    hide-powder,    the    inferior 
parts  of  a  hide,  such  as  shoulders  and  flanks,  are  quite 
suitable,  and  the  fibrous  part  is  more  so  than  the  compact    I 
grain   surface.     The   very   serious   mechanical   difficulties 
of  grinding  raw   hide  are   almost  entirely   overcome  by    i 
chroming  the  material  before  grinding.     It  is  important,    I 
however,  that  the  material  should  be  uniformly  chromed 
throughout   its   substance,   as   an   insufficiently  chromed 
streak  in  the  centre  yields  an  irregular  and  too  soluble    | 
powder.     Chromed  powder  absorbs  slightly  more  of  the 
bodies    present   in    tanning    materials    than    unchromed, 
but  excessive  chroming  causes  unsatisfactory  action  by 
preventing  sufficient  absorption  of  water.     Chrome  oxide 
itself   has    practically   no  absorptive    power    for   tannin. 
A  good  neutral  powder  is  made  by  chroming  hide-bellies 
previously  delimed  by  a  sour  bran  drench,  with  10  per 
cent,  of  chrome  alum  and   3£  per  cent,  of  washing  soda 
on  the  wet  weight  of  hide.     The  materials  are  dissolved 
separately  in  the  cold,  and  the  mixed  solution  is  added 
gradually  to  the  hide,  revolving  with  water  in  a  drum. 
The  tannage  must  be  slow,  lasting  about  18  hours.     The 
leather  is  neutralised  with  3  per  cent,  of  borax,  partially 
dried,  and  shaved  thin  in  the  shaving  machine,  the  grains 
being  finished   as  leather,   and  the  shavings  thoroughly 
washed,  dried,  and  ground.     Good  analyses  can  be  made 
with  the  shavings  of  commercial  box-calf  simply  washed 
and  used  moist.     The  use  of  the  chromed  powder  in  detan- 
nising  by  the  filter  bell,  by  maceration,  and  by  shaking 
with  the  tannin  solution  was  studied,  and  by  experiments 
with   known  mixtures  of  tannin  with  dextrin  and   gallic 
acid,    it   was   shown   that  a  smaller   proportion   of  non- 
tanning  matters  was  absorbed  by  the  two  latter  methods, 
which  were  therefore  to  be  preferred.     The  method  recom- 
mended for  the  determination  of  non-tannins  is  as  follows, 
all  manipulations,  except  detannisation,  being  carried  out 
according  to  the  rules  of  the  International  Association :  The 
dry  chromed  powder  is  soaked  for  at  least  six  hours,  and 
is  then  squeezed  in  cheese-cloth  until  the  excess  of  water 
is  removed.     Thirty  grms.  of  this  wet  powder,  still  contain- 
ing  about   70   per  cent,   of  moisture   as    determined   by    ; 
drying   a  weighed   portion,  are  added  to  150  c.c.  of   the 
tannin  solution,  and  left  for  one  hour,  stirring  about  three 
times  during  this  period.     The  mixture  is  now  poured  on 
to  a  filter  paper  and  allowed  to  run  through,  returning 
the  filtrate  twice  to  the  funnel.     Fifty  c.c.  of  the  filtrate 
are  evaporated,  the  residue  dried  and  weighed,  a  correction 
being  made  for  the  water  introduced  by  the  wet  powder. 
In  the  filter  bell  the  absorption  of  the  tannin  takes  place 
in  a  comparatively  limited  quantity  of  powder,  and  the 
author  believes  that  acids  are  given  up  by  the  portion 
of  powder  in  which  absorption  takes  place,  which  are  again 
absorbed  in  the  upper  part  of  the  filter  bell,  where  the 
powder   is   not   acted   on   by   tannin.     The   tendency   of 
chrome  powder  to  give  higher  figures  for  non-tannins  in  the 
maceration  and  shaking  methods,  as  compared  to  the  filter 
process,  is  due  to  lessened    absorption  of  the  non-tannin 
substances,  and  not  to  soluble  hide  substance  ;   the  powder 
even  after  boiling  for  half  an  hour,  gives  practically  the 
same  results  as  powder  soaked  in  cold  water  overnight. 
It  was  found    that,  whilst    gallotannic  acid  was  readily 
and  completely  absorbed  by  neutral,  chromed  hide-powder, 
this  was  not  the  case  with  neutral  liquors  of  mangrove 
and  some  other  tanning  materials  unless  acid  was  added. 
An  exhaustive  study  of  the  effect  of  addition  of  various 
acids  to  the  chrome  powder  was  made,  and  it  was  found  that 
formic  or  acetic  acid  were  more  suitable  than  either  sulphuric 
or  lactic  acid,  but  were  too  volatile,  and  that  it  was  more 
satisfactory  to  acidify  the  tanning  solution  than  to  use 
acidulated  chrome  powder.     The  author  extends  his  work 
to  the  analysis  of  spent  and  fermented  tan-liquors,  which 
naturally  contain  organic  acids,  which  are  more  or  less 
absorbed    by    the    hide- powder.     The    amount    of    non- 
volatile acid  absorbed  by  the  hide-powder,  and  therefore 
estimated  as  tannin,  can  be  determined   by  titration  of 
the    residues    of    tannins    and    non-tannins    respectively, 
if  the  nature  of  the  acid  can  be  assumed.     Titration  BJ 
Procter's  method  with  lime-water  of  residues  of  a  liquor 
to  which  known  quantities  of  lactic  acid  had  been  added, 
gave  very  satisfactory  results. — H.  Br. 


Not.  is.  mua.j 
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United  States  Patents. 

Leather  and  process  of  manufacturing   ram         B    Treni  '. 
niuiin.   Assignor  to  Zephyrledorfabrik  Ges.    in.    b,    II. 
noberg,   Gornianv.     i.S,    Pat.    831,491,   Sept    18 
1906. 

Sax  Fr.  Pat.  34O.4S0  of  1904  ;   this  .T.,  1904,  830.—  1    I     I. 

Glut  and  gelatin  from  bones;    Method  of  manufacturing 

.     H.     Hilbert,     Heufeld,     Germany.      I   S.    Pal 

833,05:!.  Oct.  9,  1906. 

Sxx  Ft.  Pat.  349,045  of  1904  ;  this  J.,  1905,  628.— T.  F.  B. 

French  Patents. 

Waterproofing  solution  [Coal-tar  dissolved  in  petroleum, 
for  leather,  paper,  <fcc.].  t;.  Mongauzi.  Fr.  Pat. 
865,374,  March  26,   1906. 

iPitroleim  (1  litre)  is  added  to  coal-tar  (1  kilo.),  heated 
|to  a  temperature  of  00    (_'.     The  two  are  mixed  together, 

,iul  the  mixture  allowed  to  stand  for  a  few  minutes.  The 
{clear  solution  is  then  decanted  or  withdrawn  from  the 

residue,  which  is  again  heated  and  treated  with  petroleum. 

The  solution  is  applied  to  leather,  e.g.,  shoes,  &c.,  paper, 

or  other  materials,  to  render  them  water-resistant. — E.  B. 


XV,— MANURES,  &c. 

(Continued  from  page  997.) 

French  Patent. 

Ftrtilistr  ;    Highly-nitrogenous  product  specially  suit/ilk 

,     as  a   ,    and   process    of    making   the    fame.     Soc. 

j  d'Electro-Chimie.  Fr.  Pat.  366,376,  May  18,  1906. 
The  process  is  intended  specially  for  works  in  which  elec- 
;neal  power  is  used.  Part  of  the  electrical  energy  is 
jsed  for  the  production  of  nitric  aeid  from  atmospheric 
liteogen,  and  part  for  the  manufacture  of  calcium  carbide, 
roni  which  calcium  cyanamide  is  obtained  by  the  LCtion 
,f  nitrogen.  The  more  or  less  concentrated  nitric  acid 
s  then  neutralised  with  the  calcium  cyanamidi 
[smiting  product  forming  a  mixture  of  calcium  nitrate. 
,'vanamide  nitrate,  and  secondary  products,  such  as 
utrate  of  urea,  ammonium  nitrate.'  &c.  The  dried  mass 
ontains  20 — 25  per  cent,  of  nitrogen. — C.  S. 


XVI.— SUGAR,  STARCH,  GUM,  &c 

(Continued  from  page  998.) 

Sugar  cane  ;    Composition  and  percentage  of  woody  fibre 

">  •      Value  of  bagasse  as  fuel.     H.  Pellet.     Bull. 

Assoc.  Chim.  Sucr.  et  Hist.,  1906.  24,  277—284. 

rHE  author  has  made  a  critical  examination  of  a  paper 
!>y  Prinsen-Geerligs  (Archief  voor  de  Java  Suikerindustrie, 

Mo,  No.   7).  in  which  results  of  analytical  and  calori- 

aetnc    estimations    of    various    samples    of    bagasse    are 

Fifty-eight  samples  of  woody  fibre,  from  various 

kinds  of  sugar  cane,  gave  the  following   results  :    Sugar, 

43  per  cent.  ;    water,  39-25— 52-51  ;    ash,   1-04— 

e91;  silica,  0-75— 3-88  ;  and  cellulose,  C-43— 61-08. 
The  amount  of  woody  fibre  in  the  canes  varied  between 

'•24  and  19-1  per  cent.  The  calorific  power  of  several  of 
| he  samples  of  bagasse  was  also  estimated  ;    the  results 

lid  not  differ  much,  and  not   nearly  enough  to  explain 

he  great  variations  observed  in  the  fuel  values  of  different 
pagasses.     The  differences  also  in  the  amounts  of  cellulose 

•ere  insufficient  to  account  for  the  variations  of  the  fuel 

alue,  although  canes  which  give  a  bagasse  suitable  as 
luel  generally  contain  a  high  proportion  of  cellulose. 
,nferior  bagasse  has  a  comparatively  low  density;    the 

ensity  of  the  woody  fibre  is  greater  the  higher  tl 

of  the  fibre  in  the  cane.    Prinsen-Geerligs  considers 
jhat  the  calorific  power  of  the  woody  fibre  of  sugar  cane 

1  comparable  to  that  of  the  woody  'fibre  of  young  trees. 

ait  is  of  the  opinion  that  the  value  of  the  former  as   a 

uel  cannot  be  determined  by  analysis.     He  considers  also 


that   the  ; 

due  ( I )  t,i  the  rolui  b  on  the  Cunt 

(2)  to  the  amount  of  .or  whii  b  reaches  tin   ban  i   | 
the  draught,     The  anthoi  with    Prinaen-Geei 

i  onclut 9,  and  adds  thai  the  amount  ,.i  water  yapoi 

I  ex  kilo,  of    dry  baj  with   1 1,.  ,,i   ,,i 

the  furnace,  the  ih  mppl I  method  of  introducing  it, 

t  he  rate  of  oombustion,  I  hi  the  amonnl  of 

1  in  the  bagasse  and  i  ondition  ol  the  latter,  and  the  method 
and    regularity   of   oharging   the    furnaoe.    The   author 

oonriden  that  the  bagasse  (free  from  Be ',  water,  and  ash) 

from  I  (Mil i  kilos,  of  canes  containing  10  per  cent,  ol  woody 
roughly  equivalent  to  3s    4.">  kilos,  of  anthracite. 

— h.  K. 

Sucrose  ;  /Solubility  of in  watt  r  in  pr  n  net  of  invert 

sugar,      II.     Pellet    and    ('.    Fribonrg.      Hull.    Assoc. 
Chim.  Sucr.  ct  Dist.,  1906,  24,  304     315. 

I  sugar  solutions  were  prepared  by  dissolving  the 
requisite  quantities  of  pure  sucrose  in  water,  addii 
nt  pure  concentrated  hydrochloric  acid,  making  up  to 
ind  then  heating  in  a  boiling  water-bath  until 
the  rotation  was  constant.  The  eanc  sugar  solutions 
inverted  in  this  way  varied  in  concentration  troni  20  per 
cent,  up  to  saturation.  After  the  inverted  solutions  had 
cooled,  they  were  neutralised,  and  then  saturated  with 
sucrose  at  about  27  ('.  The  saturated  solutions  were 
then  analysed,  the  degrees  Bzix  (apparent  and  real),  the 
sucrose,  reducing  sugars,  and  ash  being  determined. 
The  authors  have  drawn  the  following  conclusions  from 
their  results:  (1)  A  saturated  solution  of  sucrose  can 
still  dissolve  invert  sugar.  (2)  If  a  saturated  solution  of 
sucrose  be  inverted,  the  solution  of  invert  sugar  thus 
obtained  can  dissolve  a  further  quantity  of  sucrose.  (3) 
In  an  invert  sugar  solution  saturated  with  sucrose  at  29°  C., 
and  containing  approximately  as  much  sucrose  as  invert 
sugar,  1  part  of  water  contains  3o  parts  of  solid  matter. 
whereas  in  the  case  of  a  sucrose  solution,  saturated  at 
the  same  temperature,  1  part  of  water  contains  2-18 — 2-20 
I  its  of  solid  matter.  In  an  invert  sugar  solution  satu- 
rated with  sucrose  at  29°  C.,  and  containing  09  parts  of 
sucrose  per  UK)  parts  of  invert  sugar.  1  pari  of  water 
contains  3-90  parts  of  solid  matter.  (4)  Hence  it  follows 
from  (3)  that  the  solubility  coefficient  of  pure  sucrose  is 
inapplicable  in  the  case  of  after-products  of  cane  sugar 
manufacture  when  thc-c  contain  considerable  quantities 
of  invert  sugar.  (5)  In  the  case  of  solutions  containing 
invert  sugar  and  sucrose,  it  may  be  admitted  that  by 
successive  crystallisations,  a  solution  of  invert  sugar 
saturated  with  sucrose  will  be  obtained,  in  which  the 
proportion  of  6Ucrose  to  invert  sugar  is  0-69:1.  Hence 
the  molassagenic  coefficient  of  invert  sugar  under  such 
conditions  is  0-69.  This  figure,  however,  is  not  applicable 
to  solutions  such  as  cane  molasses,  which  contain  organic 
non-sugar  and  salts  ;  these  substances  modify  the  mole 
genie  action  of  invert  sugar.  From  the  composition  of  a 
sample  of  average  final  molasses,  the  authors  have  calcu- 
lated a  mean  molassagenic  coefficient — 1-05 — applicable 
to  the  total  non-sugar  present  in  any  sample  of  sugar. 
The  authors  have  also  determined  the  viscosities  of  the 
saturated  solutions,  and  have  found  that  the  viscosity 
increases  rapidly  with  the  percentage  of  invert  sugar. 

— L.  K. 

"Glucose" ;     Report  on  the  determination  of  by  the 

volumetric  method.     A.    Watt.      Will.,   page  1069. 

United  States  Patent. 

Bone-black  ;    Process  of  treating  [purifying]  .     J.  E. 

Mebel,  Chicago,  111.     U.S.  Pat.  831,805,  Sept.  25,  1906. 

The  bone-black  is  treated  lirst  with  an  alkali  acid  sulphate 
solution,  and  then  with  an  alkali  carbonate  solution. 

— W 

French  Patent. 

Coal  ;     New    artificial .    composed    of    a    mixture    of 

beet- pulp  and  powdered  coal,  wood  charcoal,  or  cote, 
and  an  agglomcrant.  J.  P.  Reneaux.  Fr.  Pat.  366,141, 
April  28,  1906.     II.,  page  1034. 
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Cl.  XVII.— BREWING,  WINES,  SPIRITS,  &c. 


[Not.  15.  1906. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  1000.) 

Barley  ;  Nature  of  the  phosphoric  acid  compounds  in  , 

and  the  change  which  they  undergo  in  the  malting 
processes.  W.  Windisch  and  W.  Vogelsang.  Woch.  f. 
Brau.,  1906,  23,  516—519  and  556—558. 

The  authors  have  taken  advantage  of  the  observation  of 
Schulze  and  Castoro.  that  freshly  precipitated  calcium 
phosphates  are  soluble  in  a  perfectly  neutral  solution  of 
ammonium  citrate,  as  a  basis  for  an  analytical  separation 
of  inorganic  phosphates  from  phosphoric  acid  in  organic 
combination.  For  this  purpose,  100  c.c.  of  barley  or 
malt  extract  were  treated  with  10  c.c.  of  a  10  per  cent, 
solution  of  calcium  chloride,  and  made  alkaline  with 
ammonia.  The  calcium  phosphate  was  filtered  off  and 
washed,  and  the  precipitate  and  filter  were  digested  with 
50  c.c.  of  a  10  per  cent,  solution  of  ammonium  citrate  for 
24  hours,  the  phosphoric  acid  in  the  solution  being  then 
precipitated  with  magnesia  mixture.  For  the  determina- 
tion of  the  total  phosphoric  acid,  the  organic  compounds 
in  the  infusion  were  hydrolysed  by  boiling  with  sulphuric 
acid,  and  the  phosphoric  acid  was  precipitated  by 
molybdate.  In  this  way  it  was  found  that  a  cold-water 
infusion  of  barley  contained  a  considerable  quantity  of 
total  phosphoric  acid,  a  large  portion  of  which  was  in 
the  inorganic  state.  But  when  the  infusion  was  made 
under  conditions  which  precluded  the  activity  of  enzymes, 
eg.,  in  the  presence  of  1  per  cent,  of  hydrochloric  acid  or 
after  treatment  of  the  barley  with  boiling  alcohol,  the 
whole  of  the  phosphoric  acid  was  in  the  organic  state. 
Raw  barley,  therefore,  contains  no  inorganic  phosphates; 
these  are  only  produced  when  the  organic  compounds  are 
exposed  to  the  hydrolytic  action  of  the  enzymes  as  in  the 
steeping  and  malting  processes.  This  conversion  of  the 
phosphoric  acid  compounds,  already  far  advanced  in  the 
case  of  malt,  may  sometimes  be  completed  during  the 
process  of  the  saccharification  of  the  mash,  especially  if 
germination  has  been  conducted  in  the  dark.  The 
hydrolysis  of  the  organic  phosphates  during  germination 
appears  to  be  retarded  by  sunlight,  as  is  indicated  in  the 
table  below  under  the  heading  of  "  malts."  This  table 
shows  the  results  obtained  with  two  samples  of  barley, 
germinated  in  the  laboratory,  and  with  the  malts  obtained 
from  them.  Sample  A  was  exposed  during  germination 
to  direct  sunlight,  whereas  Sample  B  was  treated  only  in 
diffused  daylight.  The  values  for  phosphoric  acid  (as 
P206)  are  expressed  in  terms  of  the  dry  substance  in 
each  case. 

Barleys. 

A.  B. 

Per  cent.      Per  cent. 

Moisture 12-97  9-21 

Albumin 10-37  19-25 

Total  phosphoric  acid 0-940  1-126 

Cold  water  infusion — 

Total  phosphoric  acid 0-545  0-694 

Inorganic  phosphoric  acid  ....      0-477  0-569 

Cold  water  infusion  in  presence  of 
hydrochloric  acid — 

Total  phosphoric  acid 0-443  0-437 

Inorganic  phosphoric  acid   ....        nil.  nil. 

Green  malt  (four  days) — 

Total  phosphoric  acid    —  0-293 

Inorganic  phosphoric  acid     ....         ■ —  nUA 

Green  malt  (six  days) — 

Total  phosphoric  acid 0-550  0-413 

Inorganic  phosphoric  acid     ....      0-483*  trace. f 

Green  malt  (eight  days) — 

Total  phosphoric  acid —  0-550 

Inorganic  phosphoric  acid     ....         —  0-254f. 

Green  malt  (nine  days) — 

Total  phosphoric  acid 0-726  — 

Inorganic  phosphoric  acid    ....      0-663*  — 

*  Infusion  prepared  without  addition  of  acid. 

f  Infusion  in  presence  of  1  per  cent,  hydrochloric  acid. 


Malts. 

A. 
Per  cent. 

Moisture 5-88 

Total  phosphoric  acid 0-899 

Cold   water  infusion — 

Total  phosphoric  acid 0-557 

Inorganic  phosphoric  acid     ....  0-422 
Cold  water   infusion   in  presence   of 
hydrochloric  acid — 

Total  phosphoric  acid 0-424 

Inorganic  phosphoric  acid     ....  0-100 
Wort  mashed  in  laboratory — 

Total  phosphoric  acid 0-547 

Inorganic  phosphoric  acid     ....  0-383 


B. 
Per  cent 
5-75 
1-145 

0-800 
0-751 


0-603 
0-297 

0-738 
0-637 
F.  B. 


Teasts    and    fungi ;     Assimilation    of    the    auto-digestion 

products  of  beer  yeast  by  various  races  of .  //.     P. 

Lindner  and  F.  Stockhausen.  Woch.  f.  Brau.,  1906, 
23,  519—523. 
The  authors  have  repeated  and  extended  the  observations 
of  Lindner.  Riilke.  and  Hoffmann  (see  this  J.,  1905, 
1120)  on  the  availability  of  the  nitrogenous  products 
of  the  auto-digestion  of  beer  yeast  as  nutrients  for  the 
growth  of  various  yeasts  and  fungi.  The  different 
products  isolated  were  incorporated  separately  in  agar 
media  containing  dextrose  and  salts,  but  no  other  nitro- 
genous nutrient.  A  difficulty  presented  itself  in  the 
fact  that  many  of  the  yeasts  showed  a  distinct  develop- 
ment on  the  control  plates  to  which  no  nitrogenoufi 
substance  had  been  added.  This  was  due  to  the 
presence  of  residues  of  nitrogenous  matter  in  the, 
agar-agar  employed.  These  matters  .were  ultimatelj 
eliminated  by  exposing  the  agar  to  a  spontaneous  fermen 
tation  which  took  place  with  the  development  of  butyric| 
acid  ;  the  product  was  then  thoroughly  washed  witll 
water.  The  results  of  the  present  extended  series  of 
experiments  are  summed  up  in  several  tables.  They 
indicate  that  as  a  rule  the  top-fermentation  yeasts  art 
most  particular  in  the  selection  of  their  nitrogenoui 
nutrition,  and  that  the  bottom-fermentation  yeasts,  com< 
next.  The  only  digestion  product  generally  available  foi 
all  the  yeasts  is  leucine.  Other  substances,  more  or  lest. 
available  for  several  of  the  species,  are  tyrosine,  adenine 
asparagine,  aspartic  acid,  and  ammonium  sulphate 
Certain  species  of  top-fermentation  distillery  yeasts,  anc 
the  English  top-fermentation  beer  yeasts  in  general,  an 
capable  of  assimilating  arginine  in  addition  to  the  othe 
substances  mentioned  above.  The  bottom-fermentatioi 
beer  yeasts  are  generally  distinguished  from  most  of  th>, 
top-fermentation  varieties  by  their  stronger  developmen 
on  tyrosine,  adenine,  and  ammonium  sulphate.  The  will 
yeasts,  S.  pastorianus  III.,  and  ellipsoideus  I.  and  //. 
behave  like  the  bottom  yeasts,  only  more  vigorously 
S.  turbidans  [ellipsoideus  II.]  occurs  in  both  top  ani 
bottom  fermentation  forms  of  constant  type  ;  these  tw 
forms  behaved  alike  in  these  experiments,  except  that  th' 
growths  of  the  top-fermentation  forms  were  more  vigorous 
In  strong  contrast  with  the  highly  selective  behaviour  o 
the  above  culture  and  "  wild "  yeasts  is  the  almos 
omnivorous  behaviour  of  the  mycoderma  and  anomalou 
yeasts,  which  are  capable  of  assimilating  nearly  all  th' 
digestion  products  of  beer  yeast  to  a  full  extent,  am 
many  of  which  even  assimilate  potassium  nitrate. — J.  F.  B 

Micrococcus  {M.  esterificans)  which  forms  "  fruit-esters.' 
Beck.  Arbb.  Kais.  Ges.-A.,  24,  256—263.  Chem.  Centr. 
1906,  2,  1078. 
Micrococcus  esterificans  was  discovered  by  the  autho 
ten  years  ago  in  a  sample  of  butter.  In  the  arrangemen 
of  its  colonies  it  resembles  Staphyloc.  pyogenes  aureui 
On  ordinarj'  nutrient  media  it  develops  an  aroma  c 
"  fruit-esters,"  changing  after  some  days  to  one  resemblin 
that  of  freshly-baked  bread.  A  characteristic  propert 
of  the  organism  is  the  formation  of  an  orange  colourin 
matter  on  gelatin  and  agar.  It  grows  on  milk,  with  for 
mation  of  "  fruit-esters,"  but  without  curdling  the  milk 
or  causing  it  to  turn  sour.  It  does  not  produce  indole 
phenol,  or  nitrite  ;   in  saccharine  media  no  carbon  dioxid 
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ia  formed,  nor  is  hydrogen  Bulphido  produced  i itrienl 

solutions   of    peptones.     The   eonstituenl    to    which    Iho 
fragrant  arotnn  ia  ,1  m-,  is  soluble  in  ether,  chloroform,  and 
bon  bisulphide;    it  apwars  to  bo  present   in  the    coll- 
■nbstance,  and  to  be  combined  with  a  fattj  compound. 

—A.  S. 

Cult  r ;   Rapid  fermentation  of  .     L.   Meunior.     Hull. 

\     10.  Chim.  Suor.  el   Dist.,  1906,  24.  320—321. 
*      i   means  of  utilising  the  excess  supply   ol 

mi  seasons,  over  that  required  for  cider  manu 
failure,  the  author  recommends  [ho  conversion  of  ; i j > f ■  1 « - 
must  into  brandy.  Under  ordinary  conditions  however, 
thi>  must  ferments  very  slowly.  To  remedy  this,  it 
should  be  treated  with  10 — 15  grms.  of  ammonium 
phosphate  per  hectolitre,  and  should  be  fermented  with 
a  vigorous  yeast  at  -O  25  ('.  Under  such  conditions, 
tour  days  are  sufficient  for  the  complete  fermentation 
of  a  must  of  average  gravity.  The  brandy  obtained 
from  tlio  fermented  wort  is  of  satisfactory  quality. — L.  E. 

H  I       rian    red  and    white  o/    the   Mascara 

district.     V..  Jalade.     Bullet.  Fed.  Pharm.  du  Sud-ouest 

St  .In  Centre.  1906,  30.  2:13—241. 
Thb  red  wines  of  the  Mascara  district  are  eminently  suit- 
able to  replace  Spanish  wines  for  blending,  as  "  vins  de 
coupage"  They  possess  sufficient  colour,  extractive 
matter  and  alcohol,  to  allow  them  to  be  used  advan- 
tageously  to  improve  certain  poorer  French  vintages. 
Their  natural  bouquet  is  agreeable,  so  that  they  may  be 
used  at  once,  whilst  when  properly  matured  they  acquire 
in  a  few  years  characters  approaching  those  of  the  best 
brands  of  Burgundy.  The  white  wines,  in  addition  to 
their  value  for  ordinary  use,  are  suitable  for  employment 
for  medicinal  or  pharmaceutical  purposes.  The  charac- 
ters of  these  wines  are  shown  in  the  following  table  of  the 
results  obtained  with  15samplesof  red  wine  and  11  of  white. 


Red 

Wines. 

White  Wines. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

Specific  gravity. . 
Alcohol,  per  cent. 

1-0035 

0-994 

1-017 

0-9869 

by  volume    . . . 

14-7 

12-8 

16-2 

12-5 

Grms. 

Onus. 

Grms. 

Grms. 

Total    acidity    as 

pel  litre. 

per  litre. 

per  litre. 

per   litre. 

sulphuric  acid 

6-96 

3-234 

4-7U4 

2-548 

Volatile    acid    as 

acetic  acid    . . . 

1-296 

0-360 

1-8 

0-432 

Dry     extract     at 

100°  C 

54-7 

28-80 

57-94 

17-20 

Reducing  bodies  as 

24-73 

1-40 

36-15 

0-854 

Potassium  sulphate 

1-807 

0-299 

1-233 

0-359 

Potassium        acid 

3-948 

1-342 

3-440 

1-223 

Ash 

4-900 

2-150 

4-250 

2-400 

-J.  0.  B. 


- 1 null '  oe u  with  the  absorp- 
tion ol  "  it'  i .  the  i  h  bj  dj . 

ding  dextrine  and   finally   malto         ;  ,    on 

i   and     hi  In-  moulded 
into  any  required  form,  or  pnwdi  red        I  he  produi  I 

ions   a    greater    proportion    ol  than   ordinary 

milt  extract,  is  more  oonvenient  and  aleanly  to  a  e,  and 

e  hi  he  kept  as  long  oe  desired.     8.  II.  T. 

Fermenting  vats.    J.  House,  London.     Eng.  Pat  ls,836, 
18,   I'"  15. 

Invention  i  tpparatus  of  the  tvpc  de*  i 

in  Kng.  Pat  22,484  of  1899  (tins. I..  1900,  165).     Clou 
made  for  providing  both  the  fen  it    and   the  gas 

and  yeast  tank  with  water  jackets,  so  that  they  can  bo 
kepi  at  any  desired  temperature, — S.  R.  T. 

Math   tuns  and   infusion   decoction,  and  digester   vessels 
lee.      I.   Souse,  London.     Eng.  Pat.  18,837, 

Sept.    18,    1905. 

Tin:  lower  part  of  tho  mash  tun.  with  sides  and  |i 
false  bottom,  rests  on  rilts  within  an  annular  containing 
chamber.  Immediately  below,  and  opening  centrally 
into  tho  vat,  is  a  wort-receiver,  or  underback,  having  a 
vertical  circular  grating  or  screen,  and  two  lateral  open- 
ings, the  one  to  admit  air,  tho  other  connecting  with  a 
pump.  The  mash  tun  is  provided  with  a  central  hollow 
shaft,  opening  into  radial  loops  or  tubes,  or  concentric  spiral 
tnlmlar  coils,  for  tho  circulation  of  steam  or  hot  water. 
Where  radial  loops  are.  fitted,  the  shaft  is  partitioned  in 
Mich  manner  as  to  insure  perfect  circulation  through  them. 
In  addition,  tho  shaft  carries  arms  or  vanes,  provided  with 
inclined  or  helical  faces,  for  the  stirring  or  convection  of 
the  contents  of  the  tun. — S.  R.  T. 

Fermentation  [in  casks]  ;    Process  ol  .     E.  J.  Vloe- 

berghs,  Norderwijck,  Belgium.   Eng.  Pat.  5135,  March  2, 
1906. 

As  arrangement  is  described  by  which  the  system  of 
fermentation  in  casks  can  be  carried  out  without  exposing 
the  froth  expelled  from  the  bung-holes  to  contaminated 
air.  The  bung-holes  of  the  fermentation  casks  are  con- 
nected with  a  horizontal  main,  V.  which  is  constructed 
in  sections  that  can  be  readily  dismounted.  The  main,  C, 
conducts  the  froth,  expelled  from  the  casks,  into  a  tank,  B, 
which  is  jacketed  by  water  of  any  desired  temperature 
contained  in  an  outer  tank,  A.  The  tank,  B,  is  covered 
by  a  hood,  E,  closed  by  a  water-seal  after  the  manner  of 
a  gasometer.  The  hood  is  so  counterbalanced  as  to  rise 
and  expose  holes,  e,  in  its  sides,  by  which  the  gas  can 
escape,  as  soon  as  the  pressure  reaches  a  predetermined 
limit.  The  liquid  which  condenses  from  the  froth  collects 
in  the  bottom  of  the  tank,  B,  and  can  be  returned  to  the 
fermentation  casks  by  opening  a  cock  in  the  small  pipe,  F. 


ESGLISH    PaTESTS. 

Malt:     Treatment     [roasting] 


of 


G.  E.  M.  Cowell,  Saxmundham,  Suffolk. 
Eng.  Pat.  26,041,  Dee.  14,  1905. 

The  invention  relates  to  the  preparation 
of  the  amber,  crystal,  or  black  malt  used 
for  colouring  and  flavouring  beer,  &c,  and 
consists  in  roasting  malt  or  green  (raw) 
grain  in  rotating  cylinders,  a  current  of 
hot  air  being  passed  through  the  cylinders 
during  the  operation.  The  quantity  of  air 
is  regulated  according  to  the  object  for 
which  the  material  under  treatment  is 
intended.— W.  P.  S. 

Diastasic  malt  extracts  ;    Process  for  con- 
verting   into  solid  form  for  rendering 

the  same  durable.      I.    Pollak,    Vienna, 
Eng.  Pat.  9886,  April  27.  1906. 

Liquid  concentrated  malt  extracts  are  mixed  into  a  stitT 
dough  with  30  to  40  per  cent,  of  line  flour  of  germinated 


When   barm    is   required,  it    can    be   collected  from   the 
main,  C,  at  a  certain  stage  of  the  fermentation. — J.  F.  B. 
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Worts,  juices,  synips,  and  scented  extracts  ;    Process  for 

tin-  preparation  of  concentrated  .     E.  Monti,  Turin, 

Italy.     Eng.  Pat  9205,  April  18,   1906. 

See  Ft.  Pat.  305.33$  of  1906  :  this  J.,  1906,  947.— T.  F.  B. 

Wine  and  the  like  :    Method  of  and  apparatus  for  improving 

the  quality  of  .     F.  O.  Xilsson  and  J.  A.  Jonson, 

Stockholm.  Sweden.  Eng.  Pat  13.563,  June  13, 
1906.  Under  Int.  Conv.,  June  16,  1905. 
The  invention  relates  to  an  apparatus  for  subjecting  wine 
and  other  liquors  to  strong  preliminary  agitation,  and  then 
to  simple  centrifugal  rotation  and  filtration.  A  bowl, 
of  the  type  of  an  ordinary  milk  separator,  contains  a 
central  cylindrical  chamber  surrounded  by  two  concentric 
cylinders,  the  space  between  which  is  packed  with  a 
filtering  material.  The  central  cylinder  is  fitted  with 
radial  perforated  wings,  and  the  wine  falling  upon  these 
is  violently  agitated.  Passing  on.  the  liquor  is  forced 
through  tile  filter  and  out  of  the  bowl  again. — S.  R.  T. 

United  States  Patent. 

Iforf ;  Proces  of  fermenting  .  H.  A.  Schalk,  ■New- 
York.  U.S.  Pat  831,748,  Sept  25,  1906. 
The  process  provides  for  the  continuous  fermentation 
of  wort  in  a  series,  or  battery,  of  vats.  After  fermenting 
the  wort  in  the  first  vat,  a  portion  is  discharged  into  the 
next  vat,  and  so  on,  the  partly-filled  vats  being  supplied 
with  fresh  quantities  of  unfermented  wort.  The  con- 
•  tents  of  the  vats  are  subjected  successively  to  aeration 
and  to  the  action  of  air  which  is  forced  over  the  surface 
of  the  liquid.—  W.  P.  S. 

French  Patents. 

Antiseptics  and  yeasts  acclimatised  thereto  for  grain  dis- 
till- ry  purposes.  G.  Jacquemin  and  G.  Fritsche.  Fr. 
Pat. '361,643,  July  22,   1905. 

A  mixture  of  formaldehyde  and  milk  or  other  nitrogenous 
vegetable  or  animal  substance  is  added  to  the  wort, 
which  is  then  fermented  by  means  of  yeast  or  sacchari- 
fying mould  fungi,  which  organisms  have  been  previously 
acclimatised  to  formaldehyde  by  successive  cultivations 
in  media  containing  progressively  increasing  additions 
of  that  substance. — C.  S. 

Yeast ;       Method  of  cultivating  .     K.   Kruis   and  F. 

Ringhoffer.     Fr.  Pat.  366,533,  May  23,   1906. 

The  wort  or  culture  medium  is  prepared  by  mixing  beet 
juice  with  potato  juice  freed  from  starch,  the  two  being 
acidified,  sterilised,  and  filtered  either  before  or  after 
mixing.  Alternatively,  the  pulp  of  beet  and  potatoes  in 
the  fresh  or  dried  state  can  be  employed,  the  former 
being  lixiviated  and  the  latter  saccharified,  whilst  the 
liquids  resulting  from  these  treatments  are  converted 
into  a  nutritive  wort  by  adding  the  substances  in  which 
they  are  deficient,  and  by  sterilisation  and  filtration. 

— C.  S. 

XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  1001.) 

(A.)—  FOODS. 

Arachis  oil-cake  :    Poisonous  action  of  .     E.  Kriiger. 

Chem.-Zeit,   1906.  30,  999. 

In  November,  1904,  several  cows  died  with  symptoms 
of  acute  poisoning  after  eating  fodder  containing  arachis 
meal.  Examination  of  the  meal  showed  the  presence 
of  a  certain  proportion  of  castor  seeds  in  addition  to 
other  foreign  substances,  but  feeding  experiments  on 
sheep  and  rabbits  gave  negative  results,  all  the  animals 
remaining  healthy.  It  is  suggested  as  a  possible  explana- 
tion that  the  poisoning  may  have  been  due  to  products 
of  the  reaction  between  certain  constituents  in  the  arachis 
meal  and  in  the  fodder  given  with  it — C.  A.  M. 

Butter ;    Detection  of  cocoa-nut  oil  and  margarine  in . 

L,  Robin.     XII.,  page  1055. 


"  Crude  fibre  "  ;    Determination  of  cellulose,   lignin.  and 
cutin  in  .     J.    Konig.     XXIII.,    page    1069. 

United  States  Patents. 

Pasteurising  process.     H.  E.  Weber,  Canton,  Ohio.     U.S 
Pat.  831,812,  Sept.  25,   1906. 

The  liquid  is  caused  to  flow  by  gravity,  opposed  by 
centrifugal  force,  in  a  thin  film  of  gradually  increasing 
thickness  over  the  treating  surface. — W.  P.  S. 

Animal  tissues  [Meat] ;    Preserving  .     C.   E.   Calm, 

Chicago,   HI.     U.S.   Pat.   832,180,   Oct  2,   1906. 

Meat  or  other  animal  tissue  is  treated  with  ferric  nitrate 
in  the  proportion  of  4  oz.  of  the  salt  to  100  lb.  of  meat 
&c,  whereby  the  growth  of  bacteria  and  other  micro- 
organisms is  arrested. — A.  G.  L. 


(£.)— SANITATION"  ;   WATER  PURIFICATION". 

Industrial  Diseases  Committee. 

Times,  Nov.   1,  1906. 

The  departmental  committee  which  was  recently 
appointed  "  to  inquire  and  report  what  diseases  and 
injuries,  other  than  injuries  by  accident,  are  due  to 
industrial  occupations,  are  distinguishable  as  such,  and 
can  properly  be  added  to  the  diseases  enumerated  in  the 
Third  Schedule  of  the  Workmen's  Compensation  Bill, 
1906,"  has  now  begun  its  inquiry.  The  committee 
proposes  to  investigate  the  following  diseases  and  injuries 
which  have  been  suggested  for  its  consideration — viz., 
gradual  poisoning  from  the  vapour  of  carbon  bisulphide, 
dinitro benzene,  dinitrotoluene.  and  aniline;  gradual  poison- 
ing from  carbonic  oxide  gas.  sulphuretted  hydrogen  gas.  and 
chlorine  gas  ;  alkaloidal  poisoning  from  African  boxwood 
in  shuttlemaking  ;  illness  set  up  by  nitrous  fumes,  hydro- 
chloric acid  fumes,  ammonium  chloride  fumes,  and 
sulphur  fumes  :  compressed  air  illness  (caisson  disease) ; 
chrome  ulceration  of  the  skin  ;  various  trade  eczemas  ; 
fibrosis  of  the  lungs  from  inhalation  of  silicious  or  metallic 
particles  (potter's  asthma  and  grinder's  phthisis)  ;  pneu- 
monia from  inhalation  of  basic  slag  dust ;  miner's 
nystagmus  and  miner's  "  beat  knee  "  and  "  beat  hand  "  ; 
neurosis  due  to  vibration  ;  cardiac  dilatation  in  slate 
quarries ;  and  glanders.  Correspondence  relating  to 
the  inquiry  should  be  addressed  to  Frank  Elliott.  Esq., 
secretary  to  the  committee,  at  the  Home  Office,  Whitehall, 
S.W.  Anthrax,  ankylostomiasis,  and  poisoning  by  lead, 
mercury,  phosphorus,  and  arsenic  are  alreadj-  included  in 
the  Third  Schedule  of  the  Workmen's  Compensation  Bill, 
and  are  not,  therefore,  within  the  committee's  terms  of 
reference. 


English  Patents. 


A.  H.  Atteridge  and 
Ltd.,  London.     Eng. 


Air  ;  Purification  of  vitiated  . 

the  British  Submarine  Boat  Co 
Pat.  19,012,  Sept.  20,  1905. 

The  air  is  forced,  by  means  of  a  fan,  through  a  cylinder 
containing  granular  soda-lime,  and  then  through  water 
acidulated  with  an  organic  acid.  A  filter  containing 
"  carbolised  tow  "  is  placed  at  each  end  of  the  soda-lime 
cylinder,  and  a  small  proportion  of  oxygen  is  mixed  with 
the  air  before,  or  after,  its  passage  through  the  acidulated 
water.— W.  P.  S. 

Sewage  sludge  and  other  waste  matters  of  an  organic  origin  ; 
Destructive  distillation  of  ,  for  the  recovery  of  by- 
products such  as  ammonia  and  oil  therefrom,  and  the 
■utilisation  of  the  residue.  J.  C.  Butterfield  and  G. 
Watson.  Eng.  Pat.  19,502,  Sept.  27,  1905,  III., 
page  1035. 

Furnace  for  consuming  rubbish  and  other  matter  not  easily 
consumed.  H.  Self,  Diisseldorf,  Germany.  Eng.  Pat. 
22,847,  Nov.  7,  1905. 
The  firegrate  of  the  furnace  is  pivoted  so  that  the  hot 
clinker  may  be  discharged  into  a  truck  running  on  rails 
in  a  closed  space  below  the  furnace.  The  truck  is  provided 
with  a  false  perforated  bottom,  and  a  blast  of  air  ia  blown 
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into  the  space  below  the  false  bottom,  and,  passing  up   | 
through  tli.-  hoi  clinker,  enters  the  furnace  through  the 
itc      An    alternative   method   of  obtaining    >    hoi 
blast  fur  tin-  furnace  is  to  draw  air  through  tin-  clinkor  in 
tin-  truck,  iiinl  to  introduce  the  heated   air  into 
balow  the  grate  of  tin-  furnace.— W.  1'.  S. 

Water  and    other    liquids;      Sterilising,      softening,    and 

heating ,  and  apparatus  there/or.     (I.  W.  WVstrope    | 

anil  E.  E.  Cooper,  London.     Eng.  Pat.  26,527,  Deo.  20, 
1806. 

The  water  to  ho  treated  is  passed  from  a  small  reservoir 
mi. i  ;i  vessel  provided  with  a  number  of  baffle  plates 
arranged   horizontally.     Tin-  height   of  the  water  in  the 

il  is  so  regulated  by  the  position  of  the  small  reservoir  | 
and  the  level  of  the  water  in  the  latter,  that,  when  cold, 
the  surface  of  the  water  is  below  the  overflow  of  the  vessel, 
hut  when  I  lie  temperature  is  raised  to  boiling  point,  the 
water  overflows  continuously  from  the  top  of  the  vessel. 
Any  suitable  means  of  heating  may  be  employed  ;  the  over- 
flow may  consist  of  an  inclined  pipe  or  be  formed  by  a 
•conical  top  to  the  vessel  ending  in  a  pipe,  and  the  vessel 
may  be  open  or  closed.  If  desired,  the  hot  water  leaving 
the  vessel  can  he  used  for  partially  heating  the  incoming 
water.  The  heating  arrangement  may  he  regulated 
automatically,  and  a  waste  pipe  is  provided  in  the  small 
reservoir  to  take  up  any  leakage  from  the  ball-tap  admitting 
the  water  to  the  said  reservoir. — W.  P.  S. 

Incrustation  in  water  receptacles  ;  Composition  for  removing 
and  preventing .  S.  Rubert  and  P.  Rubert,  Barce- 
lona, Spain.  Eng.  Pat.  6806,  March  21,  1906.  Under 
Int.  Conv.,  Dec.  9,  1905. 

The  composition  consists  of  a  mixture  of  acid  sulphates, 
netitr.il  phosphates,  "potassium  and  sodium  oxides,"  and  a 
colouring  matter.  Varying  proportions  of  these  con- 
stituents are  used,  and  the  composition  is  prepared  in  the 
form  of  a  paste,  liquid,  or  powder,  or  it  may  be  com- 
pressed into  cakes. — W.  P.  S. 

United  States  Patent. 

Incrustation  ;     Preventing   .        S.    Rubert   and    P.R. 

Laporta,  Barcelona,  Spain.     U.S.  Pat.  831,107,  Sept.  18, 
1006. 

See  Eng.  Pat.  6806  of  1906 ;    preceding  these.— T.  F.  B. 

French  Patents. 

Water  ;   Process  for  the  purification  of .     G.  Lambert. 

First  Addition,  dated  Julv  19,  1905,  to  Fr.  Pat.  361,435, 
May  3,  1905  (this  J.,  1906,  862). 

CALCIUM  carbonate  is  used  instead  of  the  sodium  carbonate 
mentioned  in  the  original  specification,  and  the  water, 
r  treatment,  is  drawn  off  from  the  settling  tank  through 
a  floating  filter.  In  cases  where  large  quantities  of  water 
are  to  be  treated,  the  reagents  are  mixed  with  the  water 
in  a  tauk  provided  with  a  stirring  device  ;  each  tankful 
of  treated  water  is  then  led  into  the  settling  tank,  and 
filtered.— \V.  P.  S. 

Water  ,-    Sterilisation   and  clarification  of  . 

C.  F.  J.  Hy.     Fr.  Pat.  361.642,  July  22,  1905. 

The  water  is  treated  with  a  mixture  consisting  of  calcium 
permanganate,  four  parts,  and  anhydrous  sodium  car- 
i  booate.  26  parts  ;  the  mixture  is  added,  with  constant 
stirring,  in  quantities  of  0-1  grm.  per  litre,  until  the  water 
has  a  persistent  red  coloration.  A  mixture,  consisting 
of  anhydrous  ferrous  sulphate,  10  parts,  and  anhydrous 
aluminium  sulphate.  20  parts,  is  then  added  in  quantity 
equal  to  the  amount  of  the  permanganate  mixture  used, 
and  the  precipitate  formed  allowed  to  settle.  Finally, 
the  water  may  be  filtered. — W.  P.  S. 

Water  ;    Process  for  the  purification  of by  means  of 

suspended  filter-beds.     L.   Girerd  and  J.   Drapier.     Fr. 

Pat.  366,614.  May  26,  1906. 

The  water  is  led  into  the  bottom  of  a  small  settling  tank 

placed  at  the  top  of  a  tall  cylindrical  vessel ;    the  latter  is 

■divided   into  compartments   by   a  number  of  horizontal 


plates,  the  low.r  plates  i«  oil'  perforated  whilst  the  appex 

plat.,  is  nou -perforated,  and  form*  the  bottom  of  the  upper 

partmeui   ..f  which  the  settling  t  ink  forma  a  part. 

The  w .it.  r  rises  In  the  rattling  tank,  overflows  through  a 

siove,   and   gradually   tills   the   upper  c partment,     \ 

siphon,  oontained  in  a  box,  intermittent!]  disohargei 
small  quantities  ol  the  water  from  the  upper  oomps 
ment  on  to  a  layer  of  filtering  material  placed  on  the  perfor- 
ate, I  liottom  of  the  next  hover  oompartinenl  ;  from  the 
latter,  the  water  drips  on  to  two  more  livers  of  filtering 
material  oontained   in   the   lower  compartments   of   the 

vessel,  and   is  finally  collected  in  a  channel  at  the  hoii 

riie  si/..-  of  the  rattling  tank  and  of  the  upper  compart- 
ment) and  the  rate  of  the  How  of  the  water,  are  -o  regul  it.  d 
that  the  »  iter  takes  about  one  hour  to  pass  through  the 
tank,  and  Ave  hours  through  the  upper  compartment. 
The  layers  of  filtering  material  in  the  two  upper  filter 
compartments  consist  of  a  calcined  mixture  of  iron  oxide, 
manganese  dioxide,  and  barium  oxide,  whilst  the  lowest 
laver  of  filtering  material  consists  of  sifted  volcanic 
cinders.— W.  P.  S. 

Water ;     Process  and   apparatus  for    sterilising  by 

meant  of  ozone.  51.  Otto.  Fr.  Pat.  366,728,  5Iay  31, 
1906. 

The  apparatus  consists  of  a  large  metal  cylinder  mounted 
horizontally  on  bearings  at  either  end,  supporting  rollers 
being  also  provided  along  its  length.  The  interior  of  the 
cylinder  is  filled  with  inert,  granular  substances,  such  as 
fllttt  stones.  Pipes  passing  through  stuffing-boxes  enter 
both  ends  of  the  cylinder,  and  serve  as  the  inlet  and  outlet 
for  the  water  to  be  treated ;  smaller  pipes  are  also  provided 
for  the  introduction  of  the  ozone,  and  for  the  discharge 
of  the  exhausted  gas.  The  water  supply  is  so  regulated 
that  the  cylinder  is  kept  about  two-thirds  full,  and  by 
rotating  the  cylinder,  the  ozone  is  thoroughly  mixed  with 
the  water.  The  action  of  the  ozone  is  increased  if  pressure 
be  allowed  to  form  in  the  cylinder.  A  fixed  cylinder  may 
be  employed,  but  in  this  case  the  ozone  must  be  led  by 
bent  pipes  to  the  lower  part  of  the  cylinder. — \V.  P.  S. 

.4ir  ;   Process  for  the  regeneration  and  purification  of . 

The  Roessler  and  Hasslacher  Chemical  Co.  Fr.  Pat. 
366,525,  May  23,  1906.  Under  Int.  Conv.,  5Iarch  9, 
1906. 

Thb  air  is  forced  through  a  cylinder,  where  it  is  brought 
into  contact  with  an  alkali  peroxide,  preferably  sodium 
peroxide  ;  the  carbon  dioxide  is  thus  removed,  and  the  air 
enriched  bv  oxygen  liberated  as  the  result  of  the  action 
of  the  moisture  contained  in  the  air  on  the  peroxide.  The 
sodium  peroxide  is  contained  in  a  rotating  wire-gauze 
cylinder  mounted  in  the  main  cylinder ;  the  rotation 
causes  the  coating  of  carbonate,  &c,  to  be  rubbed  off  the 
surface  of  the  lumps  of  peroxide,  and  exposes  a  fresh 
surface  of  the  latter  to  contact  with  the  air. — \V.  P.  S. 

(C.)— DISINFECTANTS. 
French  Patents. 

Formaldehyde  disinfectant  ;    Process  of  preparing  a  . 

Chem.  Fabr.  Flick  in    Ichendorf,  G.m.b.   H.     Fr.    Pat. 

366.307,  5Iay  16,  1906. 
One  hundred  parts  of  40  per  cent,  formaldehyde  solution 
and  20  parts  of  96  per  cent,  alcohol  are  added  to  a  mixture 
of  70  parts  of  glycerol  with  30  parts  of  oleic  acid. 
Potassium  hydroxide  solution  is  then  added  untd  a  clear 
solution  is  obtained  ;  about  6  c.c.  of  33  per  cent,  potassium 
hydroxide  solution  are  required.  Sodium  hydroxide  or 
ammonia  may  be  used  in  place  of  potassium  hydroxide, 
and  the  oleic  "acid  may  be  replaced,  wholly  or  in  part,  by 
resin. — \V.  P.  S. 

Formaldehyde  ;   Production  of  gaseous .     Farbenfabr. 

vorm.  F.  Baver  und  Co.  Fr.  Pat.  366.605.  Jlay  26, 
1906.  Under  Int.  Conv..  July  12  and  Aug.  3,  1905. 
The  process  consists  in  treating  with  water  mixtures  of 
polymerised  formaldehyde  (paraformaldehyde,  trioxy- 
raethylene)  with  metal  peroxides  having  an  alkaline 
reaction,   or   with   salts   of   peracids  derived   from   these 
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peroxides.  For  example,  a  vigorous  evolution  of  gaseous 
formaldehyde  is  obtained  by  adding  15 — 20  c.c.  of  water 
to  25  grms.  of  a  mixture  of  1  part  of  paraformaldehyde 
and  21  parts  of  barium  dioxide. — A.  S. 

German  Patent. 

Tar  oils  for   impregnating,   preserving,   and  disinfecting 

purposes  ;    Process  for   working   up   heavy .     H. 

Nordlinger.     Ger.   Pat.    168,011,   Jan.   21,    1905.     III., 
page  1036. 


XIX.— PAPER,  PASTEBOARD,  &C. 

(Continued  from  page  1002.) 

"  Crude  fibre  "  ;    Determination  of  cellulose,  lignin.   and 
cutin   in .     J.    Konig.     XXIII.,   page    1069. 

English  Patents. 

Paper  ;    Substance  for  rendering  impervious    to  oil 

and  grease.  W.  H.  Pearson,  York.  Eng.  Pat.  24.563, 
Nov.  28.  1905. 

Milk  from  which  the  cream  has  been  separated  is  treated 
warm  with  a  small  proportion  of  sulphuric  acid.  The 
precipitated  curd  is  washed  and  pressed,  then  diluted  with 
water,  and  dissolved  by  the  addition  of  ammonia.  The 
paper  is  saturated  with  this  solution  by  immersion,  and 
when  dried  it  is  impervious  to  oil  and  grease. — J.  F.  B. 

Celluloid  ;    Manufacture   of   substances   resembling  . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germanv.  Eng. 
Pat.  10,228a,  May  1,  1906. 

See  Fr.  Pat.  366,106  of  1906  ;  this  J.,  1906, 1001.— T.  F.  B- 

Cellulose  threads  ;    Method  of  producing .     E.  Thiele 

and  La  Soc.  Gen.  de  la  Soie  Artif.  Linkmeyer.  Eng.  Pat. 
15,133,  July  3,  1906.     V.,  page  1040. 

United  States  Patents. 

Textile  and  paper  base.  V.  A.  de  Perini,  Assignor  to 
C.  C.  Stockle  and  T.  M.  Kentish.  U.S.  Pat.  831,521, 
Sept.   18,   1906.     V.,  page  1040. 

Asbestos  [Vulcanised  composition];    Method  for  treating 

.     A.  H.  Hippie,  Omaha,  Neb.     U.S.  Pat.  828,114, 

Aug.  7,  1906. 

The  process  described  in  U.S.  Pat.  694,859  (this  J.,  1902, 
474)  is  improved  by  thoroughly  incorporating  fibrous 
asbestos  and  powdered  sulphur  into  a  pulp  with  water, 
and  forming  the  pulp  into  paper  or  millboard  or  other 
convenient  article.  The  water  is  then  removed,  and  the 
dried  product  is  saturated  with  a  suitable  oil.  The 
material  is  subsequently  subjected  to  a  vulcanising  process 
by  the  carefully  regulated  action  of  heat,  a  temperature 
of  about  300°  F.  being  maintained  for  a  definite  time. 

—J.  F.  B. 

Celluloid ;      Manufacture     of    .     A.     Behal,     Paris, 

Assignor  to  Special  Products  Co.  U.S.  Pat.  831,028, 
Sept.   18,   1906. 

See  Eng.  Pat.  11,512  of  1905  ;  this  J.,  1905,  855.— T.  F.  B. 

Celluloid-like    substances  ;     Method   for    producing    . 

O.  B.  Thieme,  Potsdam,  Germany.  U.S.  Pat.  831,488, 
Sept,  18,  1906. 

The  whole  or  a  part  of  the  camphor  usually  employed  in 
the  manufacture  of  celluloid  is  replaced  bv  ureas  in  which 
the  hydrogen  associated  with  the  nitrogen  is  replaced  by 
organic  radicals.  (Compare  Claessen  ;  Fr.  Pat.  364,604; 
this  J.,  1906,  906.)— J.  F.  B. 


French  Patents. 

Paper  pulp  ;    Use  of  a  mixture  of  gypsum  and  plaster  of 

Paris   as   a    loading   for   .     A.    Monin.     Fr.    Pat. 

366,112,  May  12,  1906. 

Crude  natural  calcium  sulphate  (gypsum)  when  used  as 
a  loading  for  paper  pulp  does  not  form  a  pasty  mass  with 
water,  and  is  consequently  not  easily  retained  by  the  pulp. 
On  the  other  hand,  the  dehydrated  sulphate  (plaster  of 
Paris)  forms  hard  lumps.  According  to  this  invention  a 
mixture  consisting  of  thiee  parts  of  gypsum  and  one  part 
of  plaster  of  Paris,  or  other  suitable  proportions,  forms  a 
thick  pasty  mass  with  water  equal  to  china  clay  and  talc, 
and  far  superior  to  either  of  the  two  constituents  used 
separately. — J.  F.  B. 

Waterproofing  solution  [coal-tar  dissolved  in  petroleum, 
for  leather,  paper,  tfcc.j.  G.  Mongauzi.  Fr.  Pat. 
365,374,  March  26,  1906.     XIV.,  page  1059. 

Celluloid  ;      Production     of    products     resembling    . 

Badische  Anilin  und  Soda  Fabrik.  First  Addition, 
dated  May  16,  1906,  to  Fr.  Pat.  363,846,  March  5,  1906. 
Under  Int.  Conv..  Aug.  8,  1905.  (See  Eng.  Pat.  8077 
of  1906  ;   this  J.,  1906,  608.) 

Symmetrical  methylbenzoyltrichloranilide  can  replace 
the  acetyl  derivatives  of  tri-  or  polychlor-alkylanilines  in 
the  production  of  celluloid,  as  substitutes  for  camphor. 
The  other  benzoyl  derivatives  of  halogenated  alkylanilines 
are  not  sufficiently  soluble  for  the  purpose,  and  do  not 
cause  the  nitrocellulose  to  swell  sufficiently  (see  Eng.  Pat. 
10,228  of  1906  ;    this  J.,  1906,  866).— T.  F.  B. 

Textile  fibres  [Artificial  sdlk]  from  cupro-ammoniacal 
solutions  of  cellulose  ;  Process  of  manufacturing  lustrous 

threads    of .     Soc.    anon.    "  La    Soie    Nouvelle." 

Fr.  Pat.  365,057,  April  10,  1906.     V.,  page  1041. 

Cork;  Manufacture  of  artificial .     H.  Coale.     Fr.  Pat. 

366,586,  May  26,  1906. 

Cuttings  of  cork  and  other  cork  waste  are  reduced  to  a 
granular  condition.  The  granulated  material  is  then 
packed  into  a  vessel  having  the  shape  of  an  inverted 
truncated  cone  with  a  base  of  wire  gauze  and  a  hinged 
cover  at  the  smaller  end.  This  vessel  containing  the 
granulated  cork  is  immersed  in  a  bath  of  dilute  sulphuric 
acid,  which  dissolves  some  of  the  impurities  ;  the  hinged 
cover  is  then  raised,  and  the  particles  of  good  cork  float 
out  to  the  surface  whilst  the  heavy  inferior  particles 
remain  in  the  vessel.  The  floating  cork  is  removed, 
bleached,  and  packed  into  moulds  together  with  an 
agglutinating  agent,  preferably  albumin.  The  moulded 
masses  are  then  subjected  to  moist  heat  in  the  form  of 
steam  in  order  to  coagulate  the  albumin,  and  are  finally 
dried.  If  necessary,  the  finished  product  may  be  softened 
by  glycerol. — J.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  from  page  1003.) 

Morphine  ;    Separation  of from  solution  in  glycerol. 

H.  M.  Gordin  and  W.  H.  Harrison.     Amer.  J.  Pharni., 
1906,  78,  464. 

The  glycerol  solution  of  morphine  sulphate  is  treated 
with  excess  of  N/l  iodine  solution,  and  the  mixture  is 
diluted  with  water  to  about  three  times  its  volume.  On 
standing  overnight,  about  80  per  cent,  of  the  morphine 
present  crystallises  out  as  morphine  triodide  hydriodide. 
The  crystals  are  collected,  washed  with  water  containing 
a  little  Wagner's  reagent,  and  dissolved  in  a  few  c.c.  of 
10  per  cent,  sulphurous  acid  solution.  On  adding  a 
slight  excess  of  potassium  carbonate  to  this,  and  heating 
to  100°  C.  for  about  a  minute,  the  alkaloid  commences 
to  crystallise  out  within  half  an  hour  from  the  cold  liquid. 

—J.  O.  B. 
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Brucine  ;    Erlenmeyer  fun's   cinnamie  aeid  *nlts  of . 

U     Marckwald  und  R.  Meth.     Ber.,  1900,  39. 
MOO. 

smkvek,   jun.,  has  described   two   isomeric    1 :ine 

salt-   of   cinnamie    acid,    melting   ut    107° — 113°  C.    and 

lively,    and    further   has    based    imp 
theoretical  speculations  on  tle-ir  existence.     The  authors 
now  show  that  the  salt  melting  at   113°  C.   crystallises 
with    a    molecule    of     alcohol,    and    has    the    composition 
t\,li  Mji.  ,  i'.,  I  !,.,(>.     The     oth'  i     salt,     which 

th.-\  obtain  by  mixing  cinnamie  aeid  with  brucino  in  the 
proportion  of  -  mols.  to  1  mol.,  li  is  a  rot  tt  1-2°, 

melts    at     13.",'.    and    has    the    composition    '  j 1 1 '  ,.'  'iN'j 
(l\,ll„» '..)...  in   which  the  second   molecule  of  ■  > 
a  molecule  of  acid  of  crystallisation.     Erlenmeyer   j 
salts  are  thus  not  isomerides.— E.  I-'.  A. 

Eriodictyon    cali/ornicum    leaven ;      Chemistry    of    . 

K    I'..  Power  and  K.  Tutin.      Proe.  Amer.  Pharm.  Assoc, 

1906.  Pharm.  J..  1906,  77.  381. 
The  leaves  yielded  29-2  per  cent,  of  a  complex  mixture 
of  crude  resinous  substances,  about  75  per  cent,  of  the 
mixture  being  soluble  in  ether.  Three  new  subst  inces 
of  phenolic  nature  were  isolated  from  the  leaves : — 
Kriodiciyol,  C,5HI206  (m.  pt.,  267°  C),  about  0-23  per 
cent.  :  homo-eriodictyol,  C16Hu06  (m.  pt.,  223°  C),  about 
3  per  cent.  ;  and  about  0-014  per  cent,  of  a  yellow  sub- 
ttance,  t\6H12Og,  at  presect  unnamed.  Other  con- 
stituents of  the  leaves  are  about  0-7  percent,  of  triacontane 
(m.  pt..  05-2°  C),  and  pentatriacontane  (m.  pt.,  74-5°  to 
''.);  about  0-5  per  cent,  of  free  and  combined  acids, 
including  formic,  acetic,  cerotic,  and  other  acids  in  the 
free  state,  and  the  glycerides  of  formic,  butyric,  cerotic, 
and  other  acids ;  a  very  small  amount  of  a  phytosterol 
(m.  pt.,  136°  to  137=IC.) ;  a  considerable  amount  of  dextrose; 
and  about  0-1  per  cent,  of  a  yellow  volatile  oil  possessing 
the  characteristic  odour  of  the  drug.  Eriodictyol  was 
obtained  in  small  fawn-coloured  plates,  which  darkened 
and  melted  to  a  red  liquid  at  267°  C.  It  is  moderately 
soluble  in  hot  alcohol  and  in  acetic  acid,  very  sparingly 
soluble  in  boiling  water,  and  insoluble  or  very  sparingly 
soluble  in  other  organic  solvents  than  those  named,  but 
it  dissolves  readily  in  solutions  of  the  fixed  alkalis  and 
alkali  carbonates,  forming  almost  colourless  solutions, 
which  rapidly  absorb  oxygen  and  assume  a  deep  brown 
colour.  Homo-eriodictyol  was  obtained  in  lemon-yellow 
plates,  which  are  more  sparingly  soluble  in  water  than 
eriodictyol,  but  more  readily  soluble  in  alcohol  or  acetic 
aeid.  A  drop  of  ferric  chloride  solution  added  to  dilute 
alcoholic  solutions  produces  an  intense  red-brown  colour 
with  homo-eriodictyol,  and  a  deep  greenish-brown, 
changing  rapidly  to  pure  brown,  with  eriodictyol.  Basic 
lead  acetate  affords  a  bulky  yellow  precipitate  with 
eriodictyol  in  saturated  aqueous  solution,  but  homo- 
eriodictyol  is  not  appreciably  precipitated  by  the  same 
reagent.  The  existence  of  the  "  ericolin  "  of  Thai  was 
not  confirmed,  and  "  ericinol,"  the  assumed  hydrolvtic 
product  of  that  body,  appears  to  be  furfural,  the  chief 
volatile  body  resulting  from  the  action  of  a  dilute  mineral 
acid  on  a  purified  extract  of  the  leaves.  The  "  eriodic- 
tyonic  acid  "  of  Quirini  appears  to  have  consisted  of  impure 
homo-eriodictyol. — A.  S. 

Rheum    rhapontirum  ;     Constituents  of   the  root    of  . 

A.  Tschireh  and  Christofoletti.     Schweiz.  Woch.  Chem. 
Pharm.,  1906,  44,  361—370. 
The  crushed  root  was  extracted  with  70  per  cent,  alcohol, 

'  then  with  95  per  cent,  alcohol,  and  finally  with  5  per 
cent,  aqueous  ammonia.     The  latter  extract   was  red  in 

,   colour,   but  contained   only   traces   of  oxymethylanthra- 

'   quinones. 

Rhaponticin,    C,4Ho409.    was    obtained    in    colourless. 

I  tasteless  prisms,  m.  pt.  231°  C.  (after  becoming  coloured 
at  210°).  by  evaporating  the  70  per  cent,  alcoholic  extract 
to  a  syrupy  consistence,  and  treating  it  with  ether  I  In 
standing,  rhaponticin  separated  out  and  was  purified 
by  re-solution  in  70  per  cent,  alcohol,  precipitation  with 
water,  and  recrystalhsation  from  70  per  cent,  alcohol, 
after  treatment '  with  animal  charcoal.  It  is  insoluble 
in  ether,  benzine,  and  chloroform  ;    soluble  in  hot  water. 


lie.        alOObol,         Hid         litle        .1.1.1;  Pldllv       dillSolv©*!. 

especially  on  warming,  bj  sntaining 

[t  oonl  ind    yield 

ty]   compound,    m,    pt    138     '       Euj  only 

■lightly  reduces   Pehling'e  solution  when  boiled. 
•  /.  run,    < ' ,  - 1 1  . .  1 1 , .    in     pt     180      181 
ued  by  the  cautious  hydrolysis  of  rhapontimn  with 
dilute  inlphurio  aeid,  and  .■  with  ether.      The 

obtained  on  distilling  ofl  the  ether 

is  pm  .    it  then  forms 

well-defined  colourless  needles,  i  i  me, 

ether,  alcohol,  ethyl  acetate,  aoetio  acid,  and  pyridine; 
ingly  soluble  in  cold  water  and  only  slightly  more  so 
on  heating;  insolublo  in  benzene  and  in  light  |H.-trolcum 
spirit.  It  contains  a  methoxyl  group,  and  yields  dibenzoyl 
(in.  pt.,  145° — 140'  C)  and  diocetyl  compounds  (m.  pt., 
Ms     -no    C). 

Oxynuthyhvithraquinoncs. — The  ethereal  liquids,  after 
the  precipitation  of  the  rhapontiein,  when  evaporated 
to  dryness  and  treated  with  lo  per  <  ent.  sodium  carbonate 
solution, leave chrj  sophanic  aeid  undissolved.  After  partial 
purification,  this  has  the  m.  pt  181  -182°C,  but  it  still 
contains  1-4S  per  cent,  of  methoxyl.  Pure  chrysophanic 
i  id  nag  the  in.  pt.  190°  C.  It  is  suggested  that  this 
should  be  named  chrysophanol,  to  distinguish  it  from 
the  chrysophanic  acids,  containing  variable  quant  i 
of  methoxyl,  obtained  from  different  drugs. 

T'tfiliytlroniithoxychrysoplianol. — The  sodium  carbonate 
solution  from  the  above  contained  neither  rhein  nor 
emodin,  but  gave  a  new  body,  tetrahydromethoxychryso- 
phanol,  Ci0HI6O-.  in  golden  yellow  scales,  m.  pt.  216  C, 
iking  out  with  toluene  and  precipitating  the  toluene 
solution  with  light  petroleum  spirit. 

Antkraalucosides. — The  mother  liquors,  after  the  separa- 
tion of  the  free  oxymethylanthraquinones,  gave,  after 
hydrolysis  with  alcoholic  potash,  a  further  yield  of  oxy- 
methylanthraquinone,  rhubarb-red,  and  rheoginin,  thus 
indicating  the  presence  of  an  anthraglucoside. 

T-tr'iliydrom<_thylchrysophanol,  C^H^O^  crystallising 
in  orange-red,  glittering  scales,  m.  pt.  195° — 196°,  was 
isolated  by  shaking  out  with  ether  the  alkaline  liquid  of 
the  above  hydrolysis.  It  is  soluble  in  chloroform,  ether, 
benzene,  and  acetone,  and  is  precipitated  from  benzene 
solution  by  light  petroleum  spirit.  It  is  insoluble  in 
sodium  carbonate  solution,  and  very  slightly  soluble, 
with  a  red  colour,  in  ammonia.  It  gives  a  diacetyl 
compound,  m.  pt.  205°  C. — J.  O.  B. 

J uniperus  phcenicea  (L.)  ;  Essential  oil  of .  J.  Kodie. 

Bull.  Soc.  Chim.,  1906,  35,  922—92.",. 

The  fact  that  oil  from  Juniperus  phcenicea  has  been 
supplied  in  place  of  that  from  Juniperus  sabina  is  due  to 
the  close  resemblance  between  the  two  shrubs.  In 
examining  the  oil  of  J.  phcenicea  the  author  gives  some 
data  in  addition  to  those  found  bv  Umney  and  Bennett 
(see  this  J.,  1906,  88).  The  oil  was  distilled  from  the 
twigs  of  young  plants  cut  at  the  beginning  of  the  winter. 
The  constants  for  five  samples  were  : — 


I. 

II. 

in. 

IV. 

v. 

>p.  gr.  at  15°  C. 

0-868 

0-867 

,,..,-,« 

c.,... 

0-867 

Optical  rotation  in 
100  mm.  tube 

+  3°28' 

+  3*12' 

■H'lV 

-t-3'26' 

The  samples  were  soluble  in  4 — 5  parts  of  90  per  cent. 
alcohol.  The  smell,  which  is  characteristic,  resembles 
that  of  true  savin  oil.  The  yield  from  the  plant  is  0-45 
— 0-5  per  cent.  Of  the  oil  prepared  by  the  author,  923 
per  cent,  distilled  between  lo<>  and  180  G  The  sp.  gr. 
at  19"  C.  was  0-S5S,  and  optical  rotation  in  a  100-mm. 
1  tube,  +2°  56'.  The  oil  consisted  of  pinene,  with  traces 
of  camphene  and  phellandrene. — F.  Shd.n. 

Myrrh  ;   Essential  oil  of  .     K.  I^ewinsohn.     Pharm. - 

Zeit..   1906,  51,  788. 

Essextlai.  oil  of  myrrh  contains  1  per  cent,  of  cuminal ; 
[    eugenol ;    meta-eresol ;     free   acetic   and   palmitic   acids  ; 
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pinene  ;  dipentene  ;  linionene  ;  and  two  sesquiterpenes 
of  the  formula  C15H24.  one  of  which  is  probably  identical 
with  cadinene. — J.  0.  B. 

Elalerin.     J.  Pollak.     Ber.,  1906.  39,  3380—3382. 

The  elaterin  used  had  been  prepared  from  Elaterium 
album,  so-called,  the  dried  sap  of  the  fruit  of  Ecbaliium 
(Monordica)  Elaterium.  It  forms  handsome  colourless 
crystals,  which  melt  at  222=— 223°  C.  after  several 
rvstallisations  from  alcohol.  Analyses  point  to  the  for- 
mula C.,0H2805  or  C28H380T.  No  niethoxyl  groups 
are  present.  It  dissolves  slowly  in  alcoholic  potash.  On 
diluting  with  water  and  extracting  with  ether,  an  amor- 
phous product  results.  If  acidified  and  extracted  with 
ether,  the  residue  gives  water  and  acetic  acid  on  distilling 
in  a  vacuum.  Acetic  acid  is  given  off  when  elaterin  is 
treated  with  cold  sulphuric  acid.  If  the  resulting  liquid 
be  neutralised,  there  is  a  precipitate.  The  filtrate,  when 
distilled  in  a  vacuum,  yields  acetic  acid.  Determinations 
indicate  the  presence  of  only  one  acetyl  group. — F.  Shdn. 

Novocaine  ;    Characters  and  tests  /or .     P.  Lemaire. 

Repert.  Pharm.,  1906,  18,  433—436. 
Novocaine,  p-aminobenzoyldiethylaminoethanol  hydro- 
chloride, occurs  in  fine  white  needles,  m.  pt.  156°  C,  very 
soluble  in  water  ;  the  4  per  cent,  aqueous  solution  is 
optically  inactive,  thus  differing  from  cocaine.  A  few 
particles  of  novocaine,  added  to  1  or  2  drops  of  strong 
cobalt  nitrate  solution  and  gently  warmed,  give  a  fine 
blue  colour  ;  cocaine,  alypine,  and  stovaine  react  simi- 
larly. Nine  c.c.  of  10  per  cent,  zinc  chloride  solution 
give  with  1  c.c.  of  a  5  per  cent,  solution  of  novocaine 
hydrochloride  a  precipitate  of  fine  acicular  crystals.  Under 
similar  conditions  no  reaction  is  obtained  with  cocaine, 
stovaine,  or  eucaine  hydrochlorides ;  holocaine  forms 
only  droplets  on  the  side  of  the  tube.  0-5  c.c.  of  a  1  per 
cent,  solution  of  novocaine,  added  to  1  c.c.  of  sodium 
hypobromite  reagent,  gives  in  the  cold,  an  orange  precipi- 
tate, becoming  red  on  heating.  Alypine,  cocaine,  stovaine, 
and  tropacocaine  give  no  coloration.  Two  or  3  drops  of 
2  per  cent,  solution  of  ammonium  iron  alum  added 
to  2  or  3  c.c.  of  1  per  cent,  novocaine  solution,  give 
no  violet  colour  as  with  subuetine  and  nirvanine,  nor  a 
red  brown  as  with  orthoform.  Gold  chloride  solution 
(1  per  cent.)  gives  an  immediate  brown  precipitate  with 
novocaine  ;  with  cocaine  and  tropacocaine  hydrochlorides, 
and  with  alypine  and  stovaine,  the  precipitate  is  whitish. 
Like  cocaine  and  its  allied  bases,  novocaine  gives  a  precipi- 
tate, in  the  cold,  with  potassium  permanganate. — J.  O.  B. 

Xandina  domestica  ;    Hydrocyanic   acid  from   the   leaves 

of   four   varieties   of   .     J.    Dekker.     Apoth.-Zeit., 

1906,  21,  848. 
The  aqueous  distillate  from  the  fresh  leaves  of  Xandina 
domestica,  var.  fructu  albo,  contained  hydrocyanic  acid 
equivalent  to  0-12  per  cent,  of  the  material.  Xandina 
domestica,  var.  jructu  rubro,  gave  0-147  per  cent.  ;  the 
var.  major,  0-070  per  cent.  ;  and  var.  angustijolia,  0-070 
per  cent.  Acetone  was  also  present  in  the  distillates. 
Eijkman  has  previously  recorded  the  presence  of  berberine 
and  of  the  amorphous  alkaloid  nandinene,  C19H19N04,  in 
the  root-bark. — J.  0.  B. 

Carbon    bisulphide  ;    Spontaneous    ignition    of    on 

pouring.  Pape.  Rev.  Scientif.  ;  through  Rev.  Pharm., 
1906,  22,  213. 
A  case  of  spontaneous  ignition  of  carbon  bisulphide  is 
recorded,  when  the  liquid  was  being  transferred  from  a 
container  to  a  glass  carboy,  by  means  of  a  metal  funnel. 
The  operation  was  being  conducted  in  the  open  air,  and 
about  100  metres  from  any  naked  flame.  The  ignition 
is  attributed  to  an  electric  discharge,  excited  by  the 
friction  of  the  falling  liquid  on  the  iron  funnel,  which, 
resting  on  the  glass  mouth  of  the  carboy,  was  completely- 
insulated.  The  weather  at  the  time  was  very  hot  and 
dry.  Similar  cases  of  spontaneous  ignition  have  occurred 
when  carbon  bisulphide  has  been  filled  into  iron  drums, 
for  transport.  This  has  usually  also  been  attributed  to 
electrical    discharge,   but  T.  Ernst   points  out    that    this 


may  not  be  the  only  cause.  The  oxidation  of  ferrous 
sulphide  may  cause  sufficient  rise  of  temperature  to  ignite 
the  bisulphide.  This  has  been  shown  to  be  the  cause  of 
an  explosion  of  distillation  products  from  heavy  tar  oils. 
The  danger  may  be  avoided  by  filling  the  drums  with 
carbon  dioxide,  or  other  inert  gas,  before  introducing  the 
inflammable  liquid. — J.  O.  B. 

Sodium  chloride  ;    Organo-sols  and  -gels  of .     C.  Paal 

and  G.  Kiihn.     Ber.,  1906,  39,  2859—2862. 

By  the  interaction  of  sodium  ethyl  malonate  and  ethyl 
chloroacetate  in  benzene  solution,  sodium  chloride  and 
the  organic  condensation  product  are  formed,  but  the 
former  remains  dissolved  as  organosol,  giving  rise  to  an 
opalescent  orange-coloured  solution.  Petroleum  ether 
precipitates  this  and  the  absorbed  organic  compound  in 
an  amorphous  state,  the  fresh  precipitate  being  entirely 
soluble  in  benzene,  though  containing  58  per  cent,  of 
sodium  chloride.  Similar  results  are  obtained  on  carrying 
out  the  reaction  in  ligroin  or  xylene  ;  in  the  latter  case 
the  solution  on  standing  deposits  the  organogel  of  sodium 
chloride  as  an  orange  transparent  jelly.  On  adding  acetyl 
chloride  diluted  with  benzene  to  sodium  ethylmalonate, 
a  similar  orange  opalescent  solution  is  at  first  produced, 
following  which  a  voluminous  deep  orange  jelly  of  organo- 
gel is  obtained  ;  this,  in  the  dry  state,  contains  as  much 
as  87  per  cent,  of  sodium  chloride. — E.  F.  A. 

Sodium  bromide  ;    Organo-sols  and  -gels  of .     C.  Paal 

and    G.     Kiihn.     Ber.,     1906,    39,     2863—2866.     (See 
preceding  abstract.) 

Sodium  ethylmalonate  and  ethyl  bromoacetate  react  in 
benzene  to  form  the  soluble  organosol  which  is  precipitated 
by  petroleum  ether  and  then  dissolves  completely  in 
benzene  ;  this  contains  80  per  cent,  of  sodium  bromide. 
The  gel  is  obtained  as  a  voluminous  orange-yellow  jelly. 
On  condensing  with  acetyl  bromide  a  rose-coloured 
amorphous  gel  is  precipitated.  The  organosol  of  sodium 
bromide  is  less  stable  than  that  of  the  chloride  and  therefore 
more  easily  converted  into  the  corresponding  gel ;  traces 
of  water  rapidly  cause  the  partial  conversion  into 
crystalline  salt.  The  authors  were  unsuccessful  in  obtain- 
ing the  corresponding  sodium  iodide  sol  or  gel ;  crystalline 
compounds  always  resulted  from  the  interaction  of  sodium 
ethylmalonate  with  iodine,  ethyl  iodide,  or  p-iodoethyl- 
propionate,  either  in  benzene  or  xylene  solution. — E.  F.  A. 

Permanganate    solution  ;     Titration    v-ith    alkaline    . 

[Determination  oj  formic  and  nitrous  acids.]     E.  Rupp. 
XXIII.,  page  1070. 

Ether ;     Exemption    from    duty    of    sulphuric    in 

Holland.     Bd.  of  Trade  J.,  Oct.  18,  1906.     [T.R.] 

The  Xederlnndsche  Staatscourant  for  October  2,  contains 
the  text  of  a  decree,  dated  September  18,  authorising  the 
importation,  duty  free,  of  sulphuric  ether  tor  use  in  the 
manufacture  of  incandescent  mantles. 

English  Patents. 

Emulsions    of   mercury    or   other   conducting    substances ; 

Process  and  apparatus  for  making  .     E.   Lederer. 

Eng.  Pat,  18,513,  Sept.   13,  1905.     XIA.,  page  1052. 

Saturated  compounds  ;  Conversion  of  unsaturated  into . 

C.  Dreymann,  Turin,  Italy.     Eng.  Pat.  19,988,  Oct.  3, 
1905. 

See  Fr.  Pat.  358,212  of  1905  ;  this  J.,  1906,  224.— T.  F.  B. 

Aldehydes  ;    Manufacture  of  .     E.   Spurge,  Witham. 

From  E.  C.  Spurge.  Niagara  Falls,  U.S.A.     Eng.  Pat. 
21,814,  Oct,  26,  1905. 

The  process  described  in  U.S.  Pat.  829,300  of  1906  (this  J., 
1906,  909)  for  producing  vanillin  from  isoeugenol  is  applied 
also  to  the  oxidation  of  other  aromatic  compounds  with 
the  side  chain,  -  CH:CH.CH3  (c. g.,  isosafrol  and  anethol), 
to  aldehydes  ;  more  water  should  be  present  in  these  latter 
cases  than  in  the  oxidation  of  isoeugenol,  since  the 
bisulphite  derivatives  of  heliotropin  and  aubepin  are  much 
less  soluble  than  that  of  vanillin,  and  the  oxidation 
product  is  therefore  liable  to  become  too  thick. — T.  F.  B. 
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Therapeutical    preparations    containing    formic    aid 
P.   Rosenberg,    Berlin.     Eng.   Pat  2082,    Feb 

This  therapeutical  preparation  in  composed  ol  n  chomioal 
combination  of  .">  mols.  of  formaldehyde  with  one  "I  milk 
sugar.      The  product  is  a  solid  soluble  in  watt  i 
or  alcohol.     It   has   no  oarrosive  action   on   the   mu 
membranes.     It  is  broken  up  into  formaldehyde  and  milk 
sugar    by   decomposing   agents,    including   those    pi 
in  tlir  hum. m  body.     It  i~  prepared  by  mixing   i  - 
of  formaldehyde,   or  trioxymethylene,   with   the  an 
of  milk  sugar  indicated  by  tin-  above  composition.     The 
mixture  is  heated  in  a  vacuum  at  a  temperature  of  60 
To    ('..  ami  then  evaporated  to  dryness  in  the  open 
temperature  not  cm- ling  70"  C. — F.  Shdn. 

United  States  Patents. 

•ilene    and    chlorine;     Protest    of    making    , 

of  .     .1.    H.    I.i.lholm.    Alby,   Sweden.     D.8     Pal 

726,  Sept.  25.   1906. 

StK  Ft.  Pat.  358,146  of  1905  ;   this  J.,  1906,  197.—  T.  F.  B. 

Pinenr  ;    Derivative  of  ,  and  process  of  making 

X.  Thurlow.  Niagara  fills.  X.V..  Assignor  to  the 
Portchester  Chemical  Co.,  Port  Chester,  N.Y.  I'.S.  Pat. 
B33.095,  Oct  •>.  1906. 

Pis vi.  oxalate,  b.  pt  157°— 160°  C.  at  680  mm. 
vacuum,  is  prepared  by  heating  turpentine  with  oxalic 
acid  at  a  temperature  below  120  I'.,  distilling  the 
reaction  product  at  78° — 82°  C.  under  a  vacuum  of 
half  an  atmosphere,  ami  afterwards  distilling  the  residue 
with  steam  until  So — 90  per  cent,  have  come  over.  The 
distillate  is  an  oily  mass  (sp.  gr..  0-9.10— 0-935  at  20°  C.) 
containing  pinyl  oxalate,  having  a  harsh,  unpleasant 
odour,  and  becoming  brown  on  exposure  to  the  air.  i  >n 
heating,  it  decomposes  into  camphor,  carbon  monoxide, 
and  water  :  when  heated  with  water,  it  yields  oxalic  acid 
and  hydrocarbons. — A.  S. 

German  Patents. 

Camphor  ;  Process  for  the  purification  of .     A.  Hesse. 

Ger.  Pat.   164,607,  .May  19,   1904. 

The  patentee  has  discovered  that  camphor  is  soluble  in 
dilute  sulphuric  acid.  The  solution  of  the  crude  camphor 
rmed  to  decompose  impurities,  and  the  latter  or  their 
decomposition  products  arc  removed  by  decanting. 
filteriiiL:.  &c.  The  camphor  is  afterwards  precipitated 
from  the  solution  by  dilution  with  water,  or  by  extraction 
with  suitable  solvents.  The  process  is  stated  to  be 
specially  useful  for  the  purification  of  artificially  prepared 
camphor,  as  the  mixture  of  camphor  with  bomeol  or 
isoborneol  containing  small  quantities  of  manganese  and 
chromium  compounds  can  be  treated  directly.  The 
camphor  is  obtained  from  the  sulphuric  acid  solution, 
by  diluting  with  water,  as  a  white  pulverulent  precipitate. 

— A.  S. 

Salts  of  organic  acids  ;    Process  for  preparing  alkali  

from  the  corresponding  acid  nitrites  and  amides. 
Deutsche  Gold-  und  Silber-Scheide  Anstalt,  vorm. 
Rossler.     Ger.  Pat.   169,186,  July  9,  1903. 

Acid  amides  or  nitriles  are  converted  into  the  alkali  salts 
of  the  corresponding  acids  by  treatment  with  calcium 
hydroxide,  and  an  alkali  salt  of  an  acid,  the  calcium  salt 
of  which  is  with  difficulty  soluble  in  neutral  or  alkaline 
solutions.  By  thus  avoiding  the  use  of  free  alkali 
hydroxide,  the  process  becomes  cheaper,  whilst,  at  the 
same  time,  the  products  are  said  to  be  of  greater  purity, 
the  calcium  salt  carrving  down  the  impurities  with  it. 

— t.  f.  a 

Alcohols  ;    Process  for   preparing   symmetrical  dihalogen 

derivatives  of  tertian/   ,    of  the  formula   R.C(OH) 

{CHo.halogenX.     Farbenfabr.     vorm.     F.     Bayer     und 

Co.  "Ger.  Pat.   168,941,  Jan.  27,   1905. 

By   the  action   of  alkyl-   or  aryl-magnesium   halides  on 

symmetrical   dihalogenated    acetone     derivatives,   double 

compounds  are  obtained,   which  are  readily  decomposed 


i.v  water  oi    e  ids,  prodn  orreepondina  dinalo- 

ied    tertiary    all  ohols,    i:  i  n  hi  , .<  u  .  \  ,..    R    repra 
lentil  tnatic   radical,  and    \.  halo     a       I  Ethyl 

diohlorhydrin,  ,i  phenyldiohlorhydrin,  i  ethyldiiodohydrin 

and  .similar  compounds  can  be  prepared   bj   Mo,  pi 

— T.  p.  b 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

{Continued  from  page  1003.) 

Sodium    sulphite    solutions  ;     Stable  W.    W  eissen- 

berger.  Eider's  Jahrbnoh.  Brit  .1.  Phot.,  1906,  53 
839     B30 

Two  samples  of  a  5  per  cent,  sodium  sulphite  solution, 
one  of  which  also  contained  l'  per  cent,  of  mannitol,  were 
kept  tor  1 1  days,  at  the  end  of  which  timeea  hwaa  utilised 
for  development  with  amidol  ;  the  one  containing 
mannitol  possessed  strong  developing  properties,  whilst 
the  other  was  useless.  A  similar  solution  (containing 
mannitol).  after  keeping  for  three  months  in  a  COl 
bottle,  contained  1--  per  cent,  of  sulphite  ;  increasing  the 
quantity  of  mannitol  to  4  per  cent  gave  no  increase  of 
stability.  Solutions  prepared  with  anhydrous  sulphite 
w  ere  more  stable,  a  solution  of  25  grms.  per  litre,  containing 
t  per  cent,  of  mannitol.  still  containing  1-59  per  cent, 
after  three  months  and  0-66  per  cent,  after  six  months. 
Glycerol  and  isobuty]  alcohol  possess  similar  preservative 
properties  for  sulphite  solutions,  but  not  quite  so 
marked  as  those  of  mannitol.  Finally,  it  was  found  that 
a  concentrated  solution  of  sodium  sulphite  (anhvdrous 
sulphite.  2r>  grms.;  mannitol.  2  grms.;  water.  Kill  c.c.) 
was  verv  stable,  onlv  losing  1  per  cent,  of  sulphite  in  three 
months."— T.  F.  B. 

English  Patents. 

Photographs    on     silver    chloride    paper  ;      Printing    and 

developing .     H.  J.  Mallabar,  Liverpool.     Eng.  Pat. 

13,032.  June  23.  1905. 

SEKFr.  Pat.  355.790  of  1905  ;   this  J.,  1905,  1255.— T.  F.  B. 

Photographs ;     Process   for    producing    colour    .     A. 

Zimmermann,  London.  From  Chem.  Fabr.  auf  Actien, 
\orm.  E.  Schering,  Berlin.  Eng.  Pat.  22.725.  Nov.  6, 
1905. 

See  Ft.  Pat.  365,314  of  1906  ;  this  J.,  1906,  953.— T.  F.  B. 


XXIL— EXPLOSIVES,   MATCHES,    &c. 

(Continued  from  page  1006.) 

Explosion  :   Circumstances  attending  an ,  in  the  Press 

House  and  Incorporating  Mills,  which  occurred  at  the 
factory  of  the  Sedgwick  Gunpowder  Co.,  Ltd.,  at  Sedgwick, 
near  Kendal.  Westmorland,  on  June  23,  1906.  By 
Major  A.  Cooper-Key,  H.M.  Inspector  of  Explosives. 

During  a  severe  thunderstorm,  which  passed  over  the 
factory  in  question,  the  cake  press  house  and  four  incor- 
porating mills  exploded.  The  explosions  were  undoubtedly 
due  to  lightning,  and  they  all  took  place  at  the  same 
instant,  and  there  would  appear  to  have  been  at  least 
three  separate  strokes  from  the  same  flash.  Of  these 
three  strokes,  viz.,  those  which  struck  a  poplar  tree  in 
front  of  one  of  the  mills  and  the  copings  of  another  mill 
respectively,  could  not  have  l>een  due  to  surging,  side- 
Hash,  or  other  inductive  effect,  as  the  material  struck  was 
in  each  case  non-conducting,  but  it  is  not  impossible 
that  the  presshouse  was  blown  up  by  an  induced  spark  or 
Hash  in  the  interior  of  the  building.  There  is.  therefore, 
evidence  of  the  somewhat  rare  phenomenon  of  a  divided 
ti  ish  striking  .simultaneously  two  unprotected  objects 
nearly  liHI  yards  apart,  whilst  at  the  same  moment,  a 
third  object,  the  press  house.  4o  yards  from  the  nearer  of 
the  other  two.  and  protected  by  conductors,  was  separately 
exploded  either  directly  or  indirectly  by  a  portion  of  the 
same  flash.     A  description  is  given  of  the  "  cage  "  system 
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of  lightning  conductors  recommended  by  Major  Cardew 
for  explosives  factories  in  South  Africa,  where  thunder- 
storms are  so  frequent  and  severe.  The  following  modifica- 
tion of  that  system  is  recommended  as  securing  a  reason- 
able degree  of  safety,  in  the  case  of  explosives  factories  in 
Great  Britain.  Two  or  more  well-earthed  conductors 
should  be  raised  as  high  as  practicable  on  poles  standing  a 
yard  or  two  away  from  the  actual  building.  These  should 
be  connected  near  their  upper  terminals  by  means  of 
barbed- wire  cables.  The  "  finials  "  should  consist  of  as  many 
points  as  possible,  and  all  joints  should  be  made 
thoroughly  good  mechanically,  and  soldered  in  addition. 
If  the  conductors  are  actually  in  contact  with  the  building, 
there  is  an  increased  risk  of  a  portion  of  the  Hash  seeking 
an  alternative  path  through  some  metal  inside  the  building, 
with  disastrous  results,  many,  if  not  most,  building 
materials  being  better  conductors  than  dry  air,  and, 
moreover,  sharp  bends  are  not  so  easily  avoided  as  when 
separate  poles  are  used.  Internal  masses  of  metal  should 
be  thoroughly  well  connected  to  each  other  and  to  earth, 
and  should  be  situated  at  as  great  a  distance  as  practicable 
from  the  conductors.  All  external  metal,  such  as  rain 
gutters,  lead  flashing,  iron  door  plates,  &c,  should  be 
connected  to  the  conductors  or  otherwise  thoroughly 
earthed.  The  press  house  under  consideration  in  the 
report,  was  protected  by  two  conductors  of  copper  tape 
of  the  usual  weight,  one  at  each  end  of  the  building, 
connected  along  the  ridge  and  well  earthed  in  wet  soil. 
Neither  the  metal  inside  the  building  nor  the  pressure 
feed  pipe  leading  into  it  from  the  pump  were  connected 
to  earth,  and  the  conductors  had  not  been  tested  for  nearly 
three  years.  Moreover,  the  copper  tapes  were  attached 
to  the"  building  instead  of  being  raised  on  poles  some 
little  distance  away.  The  building  was,  thereiore,  exposed 
to  danger  from  all  the  sources  mentioned  above. 

— G.  W.  McD. 


Phosphorus  ; 


Investigations     on 
VII.,  page  1044. 

English  Patent. 


.     A.      Siemens. 


Gunpowder  ;    Manufacture  of  smokeless .     R.   F.  G. 

Robrecht,   Berlin.     Eng.   Pat.   8604,   April   10,   1906. 
See  Fr.  Pat.  364,973  of  1906  ;  this  J.,  1906,  953.— T.  F.  B. 

United  States  Patent. 

Explosives  ;  Manufacture  of .     G.  W.  Gentieu,  Peoria, 

Dl.     U.S.  Pat.  832,605,  Oct.  9,  1906. 
Nitrocellulose  is  mixed  with  alcohol,  and  then  subjected 
to  the  action  of  ether  vapour,  which  combines  with  the 
alcohol,  and  forms  a  solvent  for  the  nitrocellulose. — A.  G.  L. 

French  Patents. 
Nitroglycerin  ;     Manufacture    of .     F.    L.    Nathan, 

J.  M.  Thomson,  W.  Rintoul,  and  A.  Scott.     Fr.  Pat. 

366,593,  May  26,  1906. 
The  glycerin  is  nitrated  with  a  mixture  of  Nordhausen 
sulphuric  acid  and  nitric  acid  with  the  object  of  obtaining 
a  larger  yield  of  nitroglycerin  without  increasing  the  size 
of  the  plant.  Special  claim  is  made  for  the  treatment  of 
10  parts  of  glycerin  with  a  mixture  of  28  parts  of  nitric 
acid  of  about  91-5  per  cent,  strength,  and  of  34  parts  of 
Nordhausen  sulphuric  acid  containing  about  20  per  cent, 
of  sulphur  trioxide. — C.  A.  M. 

Explosives ;    Process  for  preparing  safety .     B.   G 

Reschke.     Fr.  Pat.  366.729,  May  31,   1906. 
See  Eng.  Pat.  12,716  of  1906;  this  J.,  1906,  953.— T.  F.  B. 

XXIIL— ANALYTICAL  CHEMISTRY. 

(Continued  from  page  1010.) 
APPARATUS,    <bc. 

German  Patent. 

Lubricants  ;    Apparatus   for   testing   .     J.   Walther. 

Ger.  Pat.  171,181,  May  29,  1904. 
The  patent  relates  to  apparatus  of  the  type  in  which  a 
loaded,  loosely  mounted  disc  is  pressed  against  a  rotating 


disc  with  the  interposition  of  a  film  of  the  lubricant.  The 
weight  or  power  necessary  to  prevent  the  rotation  of  the 
loose  disc  is  a  measure  of  the  friction.  In  order  to  allow 
of  changing  the  material  of  the  friction-discs,  and  of 
working  at  higher  temperatures  than  that  of  the  atmo- 
sphere, the  apparatus  is  enclosed  in  an  open  double- walled 
cylinder,  and  the  friction-discs  are  so  mounted  that  they 
can  be  exchanged  for  others  when  desired. — A.  S. 

INORGANIC— Q  VA  LIT  A  TI VE. 

Oxi/gen ;   A  test  for  ■ .     A.  C.  Christomanos.      Verh. 

Ges.  Deutsch.  Ntf.  u.  Aerzte,  1905,  II.  Teil.,  I.  Hiilfte, 
76—77.     Chem.  Centr.,  1906,  2,  1139—1140. 

If  phosphorus  tribromide  be  allowed  to  act  upon  copper 
salts,  especially  upon  copper  nitrate,  solid  or  in  solution, 
and,  after  cooling,  the  mixture  be  shaken  with  ether,  a 
liquid  is  obtained,  which  forms  an  extremely  sensitive 
reagent  for  the  detection  of  oxygen,  either  gaseous  or  dis- 
solved in  alcohol,  ether,  &c,  or  the  oxygen  of  hydrogen 
peroxide.  With  the  colourless  reagent  prepared  with  copper 
nitrate  solution,  the  presence  of  a  trace  of  oxygen  causes 
the  upper  ethereal  layer  to  become  green,  and  the  lower 
layer  purple-red  ;  the  colorations  soon  disappear,  but  are 
formed  again  on  exposure  to  fresh  oxygen.  The  reagent 
prepared  with  solid  copper  nitrate  has  a  yellowish-green 
tint ;  it  becomes  coloured  an  intense  green  in  presence  of 
oxygen,  the  coloration  being  deeper  and  more  persistent 
than  that  obtained  when  copper  nitrate  solution  is  used. 
The  reagent  contains  cuprous  bromide  and  phosphorous 
acid,  which  aro  oxidised  in  presence  of  oxygen. 

The  reagent  can   also    be   used    for    the  detection  of 
acetvlene. — A.  S. 


Phosphorus  ;  Investigations  on  — 
page  1044 


A.  Siemens.     VII., 

INORGANIC— Q  U  ANT  IT  ATI  VE. 

Potassium ;      Quantitative     determination     of     .     B. 

Pajetta.     Gaz.  Chim.   Ital.,   1906,  36  [2],   150—156. 

The  author  has  examined  the  method  for  the  deter- 
mination of  potassium  proposed  by  Tarugi  (this  J.,  1904, 
882),  and  finds  that  potassium  persulphate  is  more 
soluble  in  water  and  in  solutions  of  potassium  or  sodium 
sulphate  than  stated  by  that  author.  The  solubility 
of  potassium  and  sodium  persulphates  in  witter  is  increased 
by  the  presence  of  sodium  sulphate,  and  diminished  by 
the  presence  of  potassium  sulphate.  Since  even  in  the 
simplest  case,  namely,  the  determination  of  potassium 
in  potassium  sulphate,  by  Tarugi's  method,  sodium 
sulphate  is  formed  as  a  reaction  product,  accurate  results 
cannot  be  obtained. — A.  S. 

Hydrofluosilicic  acid  ;    Note  on  the  titration  of  .     N. 

Sahlbom  and  F.  W.  Hinrichsen.     Ber.,  1906,  39,  2609— 
2611. 

There  is  a  difference  of  opinion  in  the  literature  whether 
hydrofluosilicic  acid  can  be  titrated  as  a  monobasic  acid 
requiring  6  mols.  of  potassium  hydroxide  (Offermann's 
method),  or  as  a  dibasic  acid  requiring  2  mols.  (Weise's 
method).  Treadwell  advises  titration  in  presence  of 
alcohol  in  the  latter  case,  whilst  Penfield  makes  use  of  an 
indirect  method  by  treating  the  silicon  fluoride  with  a 
50  per  cent,  alcoholic  solution  of  potassium  chloride. 
The  authors  find  that,  inasmuch  as  hydrofluosilicic  acid 
is  a  strong  acid,  the  nature  of  the  indicator  used  is  of 
minor  importance,  but  that,  in  presence  of  alkaline 
solutions,  i.e.,  of  hydroxyl  ions,  the  hydrofluosilicic  acid 
is  hydrolysed  easily  into  silicic  acid  and  hydrogen 
fluoride.  It  can,  thus,  only  be  titrated  as  a  dibasic  acid 
when  removed  from  the  further  action  of  the  hydroxyl  ions, 
e.g.,  by  precipitation  with  alcohol  as  insoluble  potassium 
or  barium  salt.  On  heating,  the  hydrolysis  is  much 
accelerated,  and  the  acid  can  then  be  directly  titrated 
with  sodium  hydroxide  as  a  monobasic  acid  according 
to  the  equation  :  — 

H2SiF6  +  6NaOH  =  6NaF-l-Si(OH)4  +  2H20. 
The  thermal   springs  of  the   Kaiserbad  in  Aachen    were 
found  to  contain  0-0008  grm.  of  fluorine  per  litre. 

— E.  F.  A. 
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Permanganate     solution  ;     Titration  with    alkaline    . 

[Determination  0/  formic  anil  nitron*  aeids).     E.  Etapp. 
Will.,  pago  1070. 

Xitric  oxide  and  air  ;  Solubiliti/  of in  sulphuric  acid 

O.  F.  Tower.    \  11..  page  104:5. 

ORGANIC— QC  A  LIT  A  TI VE. 

Cholesterol   and   phytosterol ;    Method  for  the    separation 

of .     A.  Windaus.     Chem.-Zeit.,  1900,  30.  loll. 

Thk  author  is  of  opinion  that  a  process  for  separating 
cholesterol  and  phytosterol  can  be  based  on  the  great 
difference  in  solubility  of  the  dibromides  of  these  alcohols 
in  mixtures  of  ether  and  glacial  acetic  acid.  A  mixture 
of  40c. c.  of  ether  and  Gil  c.c.  of  glacial  acetic  arid 
.>i\ly  025  grm.  of  cholesteryl  dibromide,  and  this  slight 
solubility  is  further  reduced  by  very  small  additions  of 
water.  Phytosteryl  dibromide  is  much  more  soluble  in 
the  ether-acetic  acid  solution,  and  separates  only  after  the 
addition  of  considerable  quantities  of  water.  The 
dibromides  are  easily  prepared  from  the  alcohols  by  dis- 
solving the  latter  in  lit  times  their  volume  of  ether,  and 
treating  the  ethereal  solution  with  an  equal  volume  of  a 
5  per  cent,  solution  of  bromine  in  glacial  acetic  acid, 
allowing  the  mixture  to  stand  for  an  hour  in  ice-cold  water. 
In  the  case  of  cholesterol,  a  certain  quantity  of  dibromide 
separates  out,  and  this  can  be  increased  by  the  addition 
of  a  few  drops  of  water.  The  phytosteryl  dibromide 
does  not  separate  unless  a  considerable  volume  of  water 
be  added.  The  dibromides  thus  obtained  are  easily 
converted  into  the  alcohols  by  treatment  with  zinc  dust 
or  sodium  amalgam ;  the  author  prefers  the  former 
method.  Experiments  are  quoted  in  which  a  qualitative 
separation  of  the  mixed  alcohols  was  obtained. — J.  A. 

Butter;   Detection  of  cocoanut  oil  and  margarine  in  . 

L.  Robin.     XII.,  page  1055. 

ORGANIC— QUANTITA  TI  YE. 

Silk  :     Weighted   .     R.    Gnehm    and    W.  Diirsteler. 

Farber-Zeit..   1900.   14.  21S— 220,  233—237,  249—253, 

209—272,  286—288,  299—305. 
The  method  most  generally  applicable  for  determining 
the  amount  of  weighting  in  silk  is  the  nitrogen  method. 
The  authors  prefer  the  Kjeldahl  method,  the  first  operation 
consisting  in  digesting  the  silk  with  a  mixture  of  sulphuric 
And  phosphoric  aeids  in  presence  of  mercury.  This 
method  can,  however,  be  replaced  in  many  cases  by  the 
■extraction  process,  which,  in  addition  to  being  more  rapid, 
enables  the  nature  of  the  charge  to  be  examined  to  a  large 
extent. 

Examination  of  weighted  silk  dyed  with  colours  other 
than  black. — The  method  proposed  by  Gnehm  (this  J., 
1903,  968)  of  extracting  with  cold  hydrofluoric  acid  gives 
low  results  generally,  whilst  Zell's  method,  involving 
treatment  with  hot  5  per  cent,  hydrochloric  acid  (this  J., 
1903.  825),  is  also  unreliable,  the  results  being  too  high. 
The  best  method  is  found  to  be  to  extract  the  silk  twice, 
for  15  minutes,  with  1  to  2  per  cent,  hydrofluoric  acid 
at  50° — 60°  C.  using  a  platinum  thimble.  Extraction 
with  hydrofluosilicic  acid  appears  to  be  always  incomplete, 
and  was  therefore  rejected.  Silk  weighted  with  tin 
phosphate-silicate  may  be  advantageously  treated  for 
half  an  hour  with  hydrogen  sulphide  in  presence  of  dilute 
hydrochloric  acid,  at  ~0' — 80°  C,  then  for  five  minutes 
with  4  per  cent,  sodium  sulphydrate  solution  at  i 
50°  C,  and  finally  for  15  minutes  with  2  per  cent,  sodium 
carbonate  solution,  at  60; — 70"  C.  ;  a  pure  silk  fibroin 
remains  after  this  extraction.  If  the  silk  has  also  been 
weighted  with  an  aluminium  compound,  the  above 
extractions  must  be  repeated,  since  the  first  extraction 
will  only  remove  about  three-fourths  of  the  charge. 
Ordinary  mineral  weightings  can  also  be  satisfactorily 
determined  by  treatment  with  oxalic  acid  solution  at 
70*  C,  followed  by  treatment  with  dilute  sodium  carbonate 
solution. 

Examination  of  weighted  black  silks. — Black  silks  in 
which  the  weighting  consists  entirely  of  tin  phosphate, 
can  be  completely  extracted   by   heating  with    1 — 2   per 


hydrofluoric  acid  (or  8  S  per  oant  oxalic  acid), 
and  thru  with  2  per  cent  Mdiuin  oarbonate  *'>hiiion  ; 
both  these  methods  are  useless  when  iron  is  present 
By  raocessive  extractions  with  hydrogen  sulphide  in  1  per 
oant,    hydrochloric    add   solution!    I  litun 

sulphydrate,  .m<i  2  per  cent  sodium  solution, 

the  oharge  can  be  practically  completely  extracted  from 
all   bhu-k   silks.    without    materia]    deterioration   'if   the 
iilirc ;    the   results   are   usually    somewhat   low,   but 
sufficiently  accurate  foi  practical  purposes.     (See  also  this 
.1  .  1903,  622.) 

Determination  of  constituents  of  mineral  weightings. — 
It  is  recommended  that  the  charge  be  extracted  from  the 
silk  with  hydrofluoric  acid,  or,  preferably,  oxalic  acid, 
and  the  acid  extract  and  ash  remaining  after  ignition 
of  tho  residue,  examined.  The  hydrogen  sulphide  extr 
ion  method  is  of  little  value  for  this  purpose.  Silica  is 
determined  in  the  ash  aft  ion  with  oxalic  acid 

in  the  usual   manner.     Tin  can   best   be  determined   by 

trolytic   precipitation   from   the   oxalic    acid   exit 
Hydrofluoric   acid   extraction   is   not   suitable   for   deter- 
mining the  silica  in  the  oharge,  but  can  be  used  for  deter- 
mining all  other  mineral  weighting  materials. — T.  F.  B. 

Chromed  hide  powder  question  ;   The  .     F.  Kopecky. 

MY'.,  page  1058. 

"  Glucose "  ;   Report  on   the  determination  of  by  the 

volumetric  method.  A.  Watt.  Internat.  Sugar  Jour., 
1906,  8,  502—506. 
The  author  is  inclined  to  attribute  the  wide  differences 
between  the  estimations  of  "  glucose  "  in  beetroot  sugar 
by  British  and  Continental  chemists  respectively  to 
differences  of  method,  the  volumetric  process  (which, 
as  usually  worked,  is  liable  to  many  sources  of  error) 
being  used  by  the  former,  whereas  the  gravimetric  pro- 
cess is  used  on  the  Continent.  In  the  volumetric  process, 
variations  in  the  conditions  of  working,  cause  serious 
errors  ;  the  greatest  error  thus  introduced  (which  may 
amount  to  20 — 150  per  cent,  of  the  "  glucose  ")  is  due 
to  the  presence  of  sucrose.  The  author  recommends 
the  compilation  of  tables  of  correction  similar  to  those 
used  for  the  gravimetric  process,  and,  in  the  mean- 
time, he  suggests  that  the  volumetric  results  should  be 
corrected  by  standardising  the  Fehling  solution  with 
solutions  containing  sucrose  and  invert  sugar,  in  the 
proportions  present  in  the  samples  under  investigation. 

— L.  E. 

"  Crude  fibre  "  ;      Determination  of  cellulose,  lignin  and 

rutin  in .     J.  Konig.     Z.  Unters.  Xahr.  u.  Genussm., 

1906,  12.  3S5— 395. 
"  Crude  fibre,"  whether  obtained  by  the  well-known 
process  of  Henneberg  and  Strohmann  or  by  the  modified 
process  of  the  author  [hydrolysis  of  the  hemicelluloses  by 
sulphuric  acid  in  presence  of  glycerol]  is  a  mixed  product 
containing,  in  addition  to  the  more  resistant  ceUuloses, 
lignin,  and  the  complex  esters  known  under  the  general 
names  of  cutin  and  suberin.  In  order  to  determine  these 
constituents  of  the  complex,  the  "  crude  fibre  "  is  digested 
in  the  cold  with  hydrogen  peroxide  in  presence  of  aqueous 
ammonia.  The  treatment  is  continued  for  a  long  time, 
with  successive  additions  of  hydrogen  peroxide  until  the 
residue  is  colourless.  The  lignin  is  oxidised  by  this 
treatment,  and  is  converted  into  soluble  products.  The 
residue,  cellulose  plus  cutin,  is  then  treated  with  the 
cuprammonium  solvent,  whereby  the  cellulose  is  dissolved 
whilst  the  cutin  remains  unattached.  The  liquid  is 
filtered  in  a  Gooch  crucible,  and  the  residue  of  cutin  is 
weighed  ;  the  cellulose  is  determined  in  the  filtrate  after 
precipitation  bv  alcohol,  and  the  difference  between  the 
sum  of  these  two  values  and  the  weight  of  crude  fibre 
taken,  is  expressed  as  lignin.  These  determinations  are 
supplemented  by  combustion  analyses  of  the  respective 
products,  from  the  results  of  which,  in  the  case  of  meadow- 
hay,  clover-hay,  and  various  brans,  the  author  concludes 
that  the  lignin  contains  55-3—59-0  per  cent,  of  carbon, 
and  the  cutin  000 — 75-4  per  cent,  of  carbon.  In  many  of 
the  specimens  examined,  the  cellulose  separated  from 
solution  in  cuprammonium  was  found  to  contain  a  higher 
percentage  of  carbon  than  the  normal.     This  was  found 
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to  be  due  to  the  presence  of  niethoxyl  groups,  the  pro- 
portion of  which  ranged  between  0-4  and  2-82  per  cent., 
the  latter  number  being  found  in  the  cellulose  of  wheat 
bran.  This  is  in  accordance  with  the  observations  of 
Cross,  Bevan,  and  Beadle,  who  called  attention  to  the 
presence  of  methoxyl  groups  in  the  cellulose  from  jute.  The 
lignin  portion  of  the  "  crude  fibre  "  contains,  in  addition 
to  methoxyl  groups,  ethoxyl  and  acetyl  residues.  The 
percentage  of  lignin  in  the  plant  increases  as  the  vegetation 
develops,  and  this  increase  is  more  pronounced  than  that 
of  the  cellulose.  The  higher  the  percentage  of  lignin  and 
cutin,  the  lower  is  the  digestibility  of  the  "  crude  fibre  " 
or  cellulose,  and  vice-versa. — J.  F.  B. 

Crude     petroleum;      Determination    of    water    in    . 

E.  Graefe.     III.,  page  1035. 

Permanganate    solution  ;     Titration    with    alkaline    . 

[Determination  of  formic  and  nitrous  acids].     E.  Rupp. 
Z.  anal.  Chem.,  1906,  45,  687—692. 

Is  certain  cases  oxidation  by  means  of  permanganate 
takes  place  more  rapidly  in  alkaline  than  in  acid  solution, 
and  the  following  methods  are  given  for  the  determination 
of  formic  acid  and  nitrous  acid  : — 

Formic  acid. — A  measured  volume  of  formic  acid  (or 
formate)  solution,  containing  not  more  than  1  per  cent. 
of  the  acid,  is  placed  in  a  stoppered  flask,  an  excess  of 
A/10  permanganate  solution  and  0-5  grm.  of  anhydrous 
sodium  carbonate  are  added,  and  the  mixture  is  heated  in  a 
water-bath  for  30  minutes.  After  cooling,  75  c.c.  of  water, 
25  e.c.  of  dilute  sulphuric  acid,  and  2  grms.  of  potassium 
iodide  are  added,  and  the  liberated  iodine  is  titrated  with 
thiosulphate  solution.  Each  c.c.  of  A/10  thiosulphate 
solution  corresponds  with  0-0023  grm.  of  formic  acid. 
The  heating  in  the  water-bath  is  necessary,  as  at  the 
ordinary  temperature  the  oxidation  requires  from  six 
to  ten  hours  for  completion.  In  acid  solution,  the 
oxidation  of  formic  acid  by  permanganate  is  not  nearly- 
completed  after  the  lapse  of  ten  hours. 

Xitrous  acid. — The  oxidation  of  nitrous  acid  proceeds 
equally  rapidly  in  acid  and  alkaline  solutions  but  in  the 
former  there  is  a  danger  of  loss  of  nitrous  acid.  The 
determination  is  carried  out  as  in  the  case  of  formic  acid 
except  that  no  heating  is  required,  the  oxidation  being 
completed  in  10  minutes  at  the  ordinary  temperature. 
One  c.c.  of  A/10  thiosulphate  solution  is  equivalent  to 
0-0023  grm.  of  X0'2.     (See  also  this  J.,  1906, 41.)— W.  P.  S. 
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Autoxidation    and    oxidation    by    means    of    nitric    oxide. 
W.  Manchot.     Ber.,  1906,  39,  3510—3511. 

It  has  already  been  shown  by  the  author  and  Herzog, 
that  by  the  autoxidation  of  organic  compounds  of  the 
type  RH2,  such  as  oxanthranol,  indigo  white,  hydrazo- 
benzene,  and  the  like,  the  oxygen  taking  part  in  the 
reaction  leads  to  the  formation  of  hydrogen  peroxide 
according  to  the  equation  RH2  +  02  =  R  +  H202.  It  has 
been  found  by  further  experiment  that  oxidation  also 
takes  place  smoothly  and  with  the  same  rapidity  by  the 
action  of  nitric  oxide  on  the  above  compounds,  and  this 
without  the  production  of  hydrogen  peroxide,  the  reaction 
being  represented  by  the  equation — 

RH2+2XO  =  R  +  H,0  +  XoO. 
The  formation  of  hydrogen   peroxide  is,  in  the  author's 
opinion,  due  to  the  fact  that  the  chain  of  two  atoms  of 
oxygen  contained  in  the  oxygen  molecule  is  not  split  up 
by  the  reaction. — D.  B. 

Thiocarbamide   as   a   solvent  /or   gold.     J.    Moir.     Chem. 
Soc.  Trans.,  1906,  89,  1345—1350. 

The  author  has  previously  shown  (this  J.,  1906,  481)  that 
gold  is  dissolved  by  acid  solutions  of  thiocarbamide, 
especially  in  presence  of  suitable  oxidising  agents,  from 
the  solutions  of  gold  containing  hydrochloric  acid  and 
sulphuric  acid  respectively,  two  new  complex  salts  have 
since  been  isolated,  for  which  the  author  proposes  the 
formula? — 


3[C2H6X4S2AuC]].2CH4X„S  and 
(C2H6N4S2Au)2S04,2CH4N2S. 

The  complex  chloride  can  also  be  obtained  by  the  action 
of  thiocarbamide  on  gold-potassium  chloride  solution. 
.s-Diphenyl-  and  diacetyl-thiocarbamide  have  no  solvent 
action  on  gold  ;  hence  it  would  appear  that  the  activity 
of  thiocarbamide  itself  depends  upon  its  isomerisation 
to  the  compound,  XH:C(XH2).SH,  the  hydrogen  of  the 
SH  group  being  replaceable  by  gold.  The  author  is  of 
opinion  that  most  of  the  so-called  addition  compounds 
of  thiocarbamide  and  salts  of  the  heavy  metals  (compare 
Emerson  Reynolds,  Annalen,  1869.  150.  255)  are  con- 
stituted similarly  to  the  compounds  described  above,  and 
thus  contain  less  hydrogen  than  is  indicated  by  the 
accepted  formula;. — A.  S. 


-  into  optically  active 
Jacobs.     Ber.,  1906, 


Serine ;  Resolution  of  racemic  - 
components.  E.  Fischer  and  W. 
39,  2942—2950. 

Serine,  the  simplest  hydroxyamino  acid  occurring 
among  the  decomposition  products  of  proteids,  has  been 
known  hitherto  only  in  the  racemic  form.  The  j/-nitro- 
benzoyl  derivative  has  been  completely  resolved  by  means 
of  the  quinine  salt  into  the  isomeric  optically  active 
niti-obenzoyl-serines  which,  when  heated  with  hydrogen 
bromide,  are  converted  into  the  corresponding  active 
serines.  These  have  the  rotation  [a]n=  +6-87,  and  [a]o= 
-  6-83  respectively  in  water,  and  are  otherwise  very  similar 
in  properties.  rf-Serine  tastes  distinctly  sweet,  /-serine  is 
less  so  though  still  appreciably  sweet  and  has  a  peculiar 
after-taste.  /-Serine  is  probably  the  naturally  occurring 
form,  as  its  methyl  ester  yields  an  anhydride  identical 
with  a  substance  isolated  from  the  decomposition  products 
of  silk  fibroin.  The  authors  have  also  resolved  iao-serine 
and  diaminopropionic  acid. — E.  F.  A. 

Exhibitions ;     Committee    on  International   .     Times 

Oct.  25,  1906. 
The  president  of  the  Board  of  Trade  has  appointed  the 
following  gentlemen  to  be  a  committee  to  make  inquiries 
and  to  report  with  reference  to  the  participation  of  this 
country  in  gteat  international  exhibitions : — Sir  A.  E. 
Bateman,  K.C.M.G.,  chairman ;  Mr.  A.  Wilson  Fox, 
C.B.  ;  Mr.  C.  A.  Harris,  C.B.,  C.M.G.  ;  Mr.  Algernon 
Law;  Sir  James  Kitson,  Bart.,  M.P.  ;  Mr.  Malcolm 
Ramsay,  C.B. ;  Sir  Swire  Smith  ;  Mr.  S.  J.  Waring. 
Mr.  U.  F.  Wintour,  of  the  Board  of  Trade,  will  act  as 
secretary  to  the  committee.  The  terms  of  refeience  to  the 
committee  are  : — "  To  inquire  and  report  as  to  the  nature 
and  extent  of  the  benefit  accruing  to  British  arts,  industries, 
and  trade  from  the  paiticipation  ot  this  country  in  great 
international  exhibitions;  whether  the  results  have  been 
such  as  to  wairant  His  Majesty's  Government  in  giving 
financial  support  to  similar  exhibitions  in  futuie  ;  and. 
if  so,  what  steps,  if  any,  are  desirable  in  order  to  secure 
the  maximum  advantage  from  any  public  money  expended 
on  this  object." 


New   Book. 

Ammonia  and  its  Compounds.  By  J.  Grossmann, 
M.A.,  Ph.D.  Harper  &  Brothers,  45,  Albemarle  Street, 
London,  W. ;  and  Xew  York.      1906.     Price  2s.  6d.  net. 

Small  8vo  volume,  containing  127  pages  of  subject  matter 
with  seven  illustrations,  16  additional  pages  devoted  to 
tables  of  specific  gravity,  comparative  table  of  hydro- 
meter degrees  (Baume  and  Twaddell),  with  corresponding 
specific  gravities.  Finally,  the  alphabetical  index.  The 
subject  matter  is  subdivided  as  follows  ;  I.  Ammonia. 
II.  Concentrated  gas  liquor.  III.  Liquor  ammoniac. 
IV.  Liquid  ammonia.  V.  Ammonium  carbonates.  VI. 
Ammonium  sulphate.  VII.  Waste  gases  and  liquors  from 
the  sulphate  manufacture.  VTII.  Ammonium  chloride. 
]  IX.  Ammonium  nitrate.  X.  Ammonium  phosphate. 
XI.    Ammonium   sulphides.     XII.    Ammonium   fluorides. 

XIII.  Ammonium     sulphocyanide     and     ferrocyanide. 

XIV.  Ammonia  recovery  from  spent  oxide. 
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Till'     INFLUENCE    OF    SMALL    QUANTnTES    OF 

Kl.KMKMS  IN  (dl'I'Kl:   ITON   ITS  REA<    dONS 
WITH   NITRIC  A('ll). 

.1.    II.    STANSBIS,    B.SC,    F.I.C. 

The  investig  ition  dow  to  be  desi  ribed  i~  a  continuation 
of  th.it  contained  in  a  paper  (this  ,1..  UlOO,  45  -.".•'  in 
which  attention  was  directed  to  the  gases  liberated  bj 
the  aetion  of  nitric  acid  on  copper  containing  varying 

small   proportions  of  arsenic,   antimony,   and   bismuth. 

In  this  paper  some  of  the  changes   brought  about  in 
itjon  durum  tin-  dissolution  "f  the  metals  and  alloys 
and  the  escape  of  the  gaseous  products  are  described. 

Th<  nitric  arid. — The  ordinary  pure  aeid  used  in  the 
laboratory,  which  was  found  to  contain  traces  of  sulphate 
and  chloride,  ami  to  leave  a  small  residue  on  evap  i 
was  slowly  distilled  from  a  WurtZ  Mask.  The  distillate 
was  then  heated  on  a  water-bath  to  tin  C,  and  a  current 
of  pure   dry   air   aspirated   through    it    until   it    b 

Serfectly     colourless,     the     aspiration     being    continued 
uring  the  cooling  of  the  aeid. 

The  sp.  gr.  of  the  aeid  thus  prepared  was  found  to  be 
1-437.  and  it  was  diluted  to  give  a  solution  of  ap.  gr.  1-2 
the  water  used  being  redistilled  in  the  same  way  a-  the 
acid  itself.  The  1-2  acid  was  found  by  titration  to 
contain  396-27  grms.  of  nitric  acid  per  litre.  The  1-2 
acid  was  then  tested  for  impurities.  Xo  indication  of 
ehlorine  in  5(1  c.c.  of  the  solution  was  given  by  silver 
nitrate,  even  after  standing  for  several  days.  A  very 
faint  indication  of  sulphuric  acid  in  the  same  volume 
after  neutralisation  with  pure  sodium  carbonate  was 
l'ivcii  by  barium  chloride.  50  e.e.  of  the  acid  was  evapo- 
rated in  a  weighed  platinum  dish,  which  increased  in 
weight  0-2  mgrm.,  and  showed  a  small  stain  in  the  centre. 
A  careful  examination  for  nitrous  aeid  made  by  Griess's 
■St  with  standard  solutions  of  liietaphenvleiiediamine 
and  sodium  nitrite,  showed  1-5  mgrm.  of  nitrous  acid  in 
i.e.  of  the  acid. 
The  acid  obtained  as  described  above  was  used  for  the 
experiments,  and  sufficient  was  prepared  at  once  to  carry 
out  the  complete  series.  The  apparatus,  which  is  described 
in  the  paper  referred  to  above,  was  modified  by  passing 
lion  tube  through  the  bunt:  to  the  bottom  of  tin- 
beaker  in  which  solution  of  the  metal  was  effected  : 
this  was  used  to  transfer  the  solution  from  the  beaker 
to  the  tlask  without  bringing  it  into  contact  with  the  air. 
Preliminary  experiments  showed  that  it  was  necessary 
to  measure  accurately  the  volume  of  the  acid  solution 
so  that  instead  of  simply  bringing  the  end  of  the 
nozzle  of  the  burette  on  to  the  top  of  the  tube  delivering 
the  aeid  into  the  beaker,  it  was  ground  into  the  1 
of  the  tube  ;  it  could  be  thus  brought  into  exactly  the 
same  position,  and  the  accurate  delivery  of  the  same 
volume  of  acid  for  each  experiment   was  ensured. 

The  principal  aim  of  the  investigation  was  to  determine 
the  amount  of  nitrous  acid  formed  in  the  solution  during 
-olution  of  the  metal  or  alloy.  It  was.  therefore, 
Uoessary  to  keep  the  solution  out  of  contact  with  the 
air  until  the  free  acids  had  been  neutralised.  After  a 
number  of  trials,  it  was  decided  to  neutralise  the  solution 
with  excess  of  pure  sodium  carbonate,  and  to  determine 


the  amount    "f  nitrous    acid    in   it     by   titration   with 
i  oi.lar.l     solution      of     potassium  and 

ferrous  ammonium  .   . 

its  in  the  solution  n  i-  determined  bj    il  indard  aeid 
solution,  »ith  1 1 1 . •  1 1 , \ 
dwava  completely  precipitated  fro.,,  its  solution  in  nitric 

I  Sodium  carbonate  ;,l  the  al 

tore  until  it   has  -t I  foi    i-  i       ipitation 

impleted  on  boiling,  but  it  was  thought  tint  an  o] 
tion  would   I..  .    allowing  the  precipitation  to 

1 ome  complete  in  tin Id,  although  boiling  does  not 

nlcct  the  sodium  on  i  I  |  ii„. 

lability  of  the  nitrite  in  the  preeenci        -  of  sodium 

"  I <c    wa  ■    verj    k<  d      Boiling    I  hi      olutioi 

allowing  it   to  stand  for  several  days,  did  not   alter  the. 
i  mount  of  nitrite  as  determined  In   per  manga  n  it- 
Even  am  ..r  oxygen  may  b  I  through  the  solution 

without  affecting  the  nitrite.     So  that   when  the  nit 
acid  is  once  neutralised,   no  difficult]    i  l   in 

urate  determination. 
The  experiments  were  i  ondui  ted  as  follows  ■    l  hi 
Hoy  is  reduced   to  fine  filings,  sifted  through   b: 
gauze  with  til  meshes  to  the  tin  ml  magnet 

I   grm.  of  the  filings  is  transferred  to  the  dry  beaker  in 

b  the  dissolution  is  to  I fleeted.      I  run 

into  the  burette,  levelled,  and  raisetOo  66°  C.  by  hot 
water  in  the  water  jacket.  The  beaker  i-  placed  in  posi- 
tion, connected  with  the  gas  cylinder,  and  the  water 
run  round.  The  water  bath  is  brought  into  position. 
and   the   acid    allowed    to   run   in  drop   by   drop.     W 

o ion  is  complete,  previously  boiled  water  is  run  into 
the  beaker  from  the  burette  to  displace  the  gas,  the 
ylinder  is  disconnected,  and  the  delivery  tube  of  a 
wash  bottle  containing  boiled  water  connected  with  the 
cas-delivery  tube  leading  to  the  beaker.  The  siphon 
tube  is  then  opened,  and  a  5ini  e.e.  flask  about  half  full 
solution  containing  ii  Ogrms.  of  pun-  sodium  carbonate, 
brought  into  position  with  the  siphon  tube  reaching 
ii  oh  t,,  the  bottom.  The  solution  m  the  beaker  is 
then  siphoned  over  by  blowing  into  the  wash-bottle  to 
commence  the  aetion.  When  sufficient  liquid  has 
siphoned  over  the  connection  is  broken,  the  parts  of  the 
apparatus  which  have  been  in  contact  with  the  solution 
well  washed,  and  the  washings  added  to  the  flask.  The 
flask,  after  being  well  shaken,  is  made  up  mark  to  the 
mark,  well  stirred,  and  set  aside  till  the  next  "day  ;  it 
is  then  tilled  up  to  the  mark,  the  contents  well  mixed, 
and  allowed  to  stand  another  day  for  the  complete 
precipitation  of  the  basic  copper  carbon  it 

The  solution  is  filtered  into  a  dry  flask,  the  filter  having 
been  previously  washed  with  a  portion  of  the  same 
solution,  and  50  e.e.  withdrawn  by  a  pipette  for  del 
mining  the  nitrous  aeid.  and  the  excess  of  sodium  car- 
bonate. The  permanganate  solution  is  made  so  that 
1  e.e.  =  0-001  grm.  of  nitrous  acid.  It  was  standardised 
by  ferrous  ammonium  sulphate,  and  checked  by  titrating 
a  solution  of  pure  silver  nitrite  with  it.  The  ferrous 
ammonium  sulphate  solution  used  for  the  reduction  of 
KCess  of  permanganate  added  to  ensure  the  complete 
oxidation  of  the  nitrite,  was  made  so  that  10  c.c.  =  3  c.c. 
of  the  permanganate  solution. 

The  determination  of  the  mtrous  acid  is  carried  out  as 
follows:  5n  e.e.  of  the  solution  is  run  from  a  pipette 
into  a  conical  tlask,  excess  of  permanganate  is  then 
added  from  a  burette,  and  dilute  sulphuric  acid  added. 
When  the  oxidation  of  the  nitrous  aeid  is  complete, 
I"  e.e.  of  the  ferrous  solution  is  run  in.  and  the  excess 
oxidised  by  further  addition  of  permanganate.  After 
the  necessary  corrections  have  been  made,  the  volume  of 
the  permanganate  divided  by  100  gives  the  weight  of 
nitrous  aeid  in  mgrms.  in  50(1  c.c.  of  the  solution.  Always 
two.  and  sometimes  three  titrations  were  made  with  each 
solution. 

The  excess  of  sodium  carbonate  is  determined  bv  titra- 

with   standard   nitric   acid  solution,   of  which    1    c.c. 

0-01    grm.   of  sodium   carbonate.      The   volume  of  acid 

solution,  divided  by  1".  gii  ight  of  free  sodium 

I  c.c.  of  the  solution. 

1  he    arrangemen    of    the    results    is    based    upon    the 

following  considerations  :  — 

The  weight  of  nitrous  acid  formed  in  an  experiment 
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being  known,  the  weight  of  sodium  carbonate  required 
to  neutralise  it  can  readily  be  calculated.  The  excess 
of  sodium  carbonate  is  known,  so  that  the  total  weight 
used  for  neutralisation  is  obtained  by  difference.  This 
consists  of  the  part  used  to  neutralise  the  excess  of  nitric 
acid,  to  precipitate  the  copper  from  the  copper  nitrate, 
and  to  neutralise  the  nitrous  acid.  By  subtracting  the 
weight  of  the  latter,  the  weight  of  carbonate  used  up 
by  the  free  nitric  acid  and  the  nitrate  together  is  found. 
The  copper  nitrate  is  equivalent  to  free  nitric  acid,  so 
that  the  weight  of  the  free  and  combined  nitric  acid 
can  be  calculated.  The  weight  of  nitric  acid  used  in 
the  oxidation  of  nitric  oxide  to  nitrous  acid  is  given  by  : — 

•2X0  +  H„0  +  HN03  =  3HN02 
44,640  c.c.     '  63grms.   141  grms. 

And  the  volume  of  nitric  oxide  so  oxidised  can  be  calcu- 
lated. Also,  since  the  volume  of  nitric  oxide  liberated 
from  the  solution  is  known,  the  total  volume  of  nitric 
oxide  produced  during  the  dissolution  of  the  metal  is  also 
known,  the  solubility  of  the  gas  in  water  being  neglected. 

The  weight  of  nitric  acid  used  in  an  experiment  was 
determined  by  running  the  required  volume  of  the  acid 
solution  from' the  burette  into  a  500  c.c.  flask  containing 
6  grms.  of  sodium  carbonate  in  solution,  making  up  to 
500  c.c,  and  then  titrating  with  the  standard  acid 
solution  for  excess  of  the  sodium  carbonate.  This  was 
checked  by  running  through  a  blank  experiment,  in 
which  all  the  conditions  of  an  ordinary  experiment  were 
observed,  except  the  addition  of  the  metal. 

Excess  of  sodium  carbonate  when  the  acid  was  run  in 
=  1-014  grm. 

Excess  of  sodium  carbonate  with  the  blank  experiment 
=  1-018  grm. 

1  Of\ 

Then  4-984  X  ^=-,  =  5-926  grms.   of  nitric  acid. 
10b 

Pare  copper. — The  following  results,  which  are  the 
mean  of  five  experiments,  were  obtained  with  the  pure 
metal : — 

One  grm.  of  copper,  5926  grms.  of  nitric  acid,  and 
6  grms.  of  sodium  carbonate  were  used  for  each 
experiment. 

Titration  with  permanganate. 

Volume    of    permanganate    required    for 

50  c.c.  of  solution         . .  . .  . .      =  12-85  c.c. 

Weight   of   nitrous   acid   in   500   c.c.    of 

solution    . .  . .  . .  . .  . .      =   0-12S5  grm. 

Weight  of  sodium  carbonate  to  neutralise 

0-1285  grm.  of  nitrous  acid    . .  =   0-1442    „ 

Weight  of  nitric  acid  to  oxidise  dissolved 

nitric  oxide         . .  . .  . .  =   0-0574    ,, 

Titration  with  standard  acid. 
Volume  of  acid  required  for  50  c.c.   of 

solution    ..  ..  ..  ..  ..      =15-10  c.c. 

Weight  of  sodium  carbonate  in  excess  in 

500  c.c.  of  solution       ..  ..  ..      =    1-510  grm. 

Weight    of    sodium    carbonate    used    in 

neutralising  nitrous  acid  . .  . .      =   0-1442    „ 


1  -6542  grm. 

Then  4-3458X  126-M06  =  5-166  grms.  of  nitric  acid 
as  free  and  combined  acid.  The  volume  of  nitric  oxide 
which  would  be  produced  by  the  decomposition  of  the 
nitrous  acid  in  the  solution  is  given  0-1285  x  44640-^-141 
=  40-7  c.c.  So  that  the  total  volume  of  nitric  oxide  pro- 
duced by  the  secondary  reaction  is  1764-40-7  =  216-7  c.c, 
when  1  grm.  of  copper  is  dissolved. 

According  to  the  ordinary  equation,  1  grm.  of  copper 
would  liberate  236  c.c.  of  nitric  oxide  by  the  decompo- 
sition of  0-6667  grm.  of  nitric  acid,  and  convert  2  grms. 
of  acid  into  nitrate;  and  216-7  c.c.  of  nitric  oxide  would 
result  from  the  decomposition  of  0-612  grm.  of  acid. 

Therefore  the  results  show  that  90  mgrms.  of  the  acid 
disappear,  and  as  little  or  no  gas  other  than  nitric  oxide 
collects  in  the  cylinder,  it  is  probable  that  the  complete 
reactions  are  somewhat  more  complicated  than  those 
shown  by  the  ordinary  equations. 

Variation*  in  temperature. — A  number  of  experiments 
were  made  to  determine  the  effects  of  varying  the  tem- 


perature at  which  the  reaction  takes  place.  1  grm.  of 
copper  and  5'926  grms.  of  nitric  acid  were  used  in  each 
experiment,  and  the  other  conditions  were  kept  as  con- 
stant as  possible,  the  temperature  of  the  reaction  being 
the  only  variable.  The  results  are  given  in  the  following 
table,  in  which  the  weights  are  expressed  in  mgrms.  The 
total  volume  of  liberated  and  dissolved  nitric  oxide  is  also 
given. 
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An  examination  of  the  table  shows  that  variations 
in  the  temperature  at  which  the  reaction  takes  place 
have  practically  no  effect  upon  the  secondary  change  by 
which  nitric  oxide  is  produced,  although  the  rate  at 
which  the  changes  take  place  increases  with  increase  in 
temperature.  It  has  already  been  noticed  that  the 
volume  of  gas  other  than  nitric  oxide  liberated  during 
the  reaction  is  small,  and  decreases  as  the  temperature 
of  the  reaction  increases ;  and  the  table  shows  that  the 
weight  of  acid  used  up  in  changes  not  indicated  under 
the  conditions  of  the  experiment  varies  somewhat  with 
the  temperature,  but  is  by  no  means  negligible.  It 
would  seem  from  this  that  either  a  soluble  gas  is  liberated, 
or  that  some  of  the  acid  is  neutralised  by  ammonia  formed 
during  the  reactions. 

The  alkaline  solution  was  examined  for  ammonia 
by  Nessler's  test.  The  solution  from  the  reaction  at 
25°  C.  gave  0-9  mgrm.  of  ammonia,  and  that  from  the 
reaction  at  653  C.  gave  0-6  mgrm.  in  500  c.c.  These 
quantities  would  neutralise  3-33  and  2-2  mgrms.  of  nitric 
acid  respectively,  but  these  are  small  compared  with 
the  quantities  shown  in  the  table,  and  when  the  nitric 
acid  from  which  the  ammonia  is  formed  is  added  it  would 
not  increase  the  quantities  to  more  than  5  and  3  mgrms. 
respectively.  So  that,  though  ammonia  is  undoubtedly 
formed  during  the  reaction  of  the  copper  and  acid,  it  is 
not  in  sufficient  quantity  to  account  for  the  disappearance 
of  the  quantities  of  acid  indicated.  A  blank  experiment 
without  the  metal  was  carried  through,  and  the  alkaline 
solutions  examined  for  ammonia,  which  was  indicated 
by  the  Nesslertest;  but  the  difference  was  sufficiently 
marked  to  show  the  influence  of  the  dissolving  metal. 
The  distilled  water  used  for  the  experiments  was  found 
to  contain  a  trace  of  ammonia,  but  it  was  not  thought 
necessary  to  use  ammonia-free  water  for  the  whole  series. 
What  becomes  of  the  '"  lost "  acid  is  worthy  of  investi- 
gation, but  it  requires  more  extensive  apparatus  than 
has  been  used  so  far.  The  curve  A  (Fig.  1)  shows  the 
decrease  in  the  amount  of  nitrous  acid  in  the  solution  as 
the  temperature  increases,  and  the  curve  B  shows  the 
practically  constant  volume  of  nitric  oxide  formed  during 
the  reactions  at  varying  temperatures.  This  bears  out 
the  suggestion  made  by  Dr.  Frankland  that  the  difference 
in  the  volume  of  the  collected  gas  at  different  temperatures 
might  be  accounted  for  by  the  nitric  oxide  being  less 
soluble  in  the  hot  acid. 

The  instability  of  nitrous  acid  in  the  nitric  acid  solution 
containing  copper  nitrate  was  demonstrated  by  aspirating 
a  current  of  pure  air  through  such  a  solution  containing 
1  grm.  of  copper.  The  solution,  instead  of  being 
neutralised  directly  with  sodium  carbonate,  as  in  the 
other  experiments,  was  collected  in  a  flask,  which  was 
then  connected  with  the  apparatus  used  for  purifying 
the  nitric  acid,  and  a  moderate  current  of  air  aspirated 
through  it  while  its  temperature  was  kept  at  65°  C.  by 
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the  aid  of  a  water-bath.  A  long  bulbed  tube  was  inter- 
posed between  the  flask  and  the  flexible  tube  leading  to 
the  pump.  The  further  end  of  this  tube  showed  no 
trace  of  condensation  of  liquid,  and  the  tube  itself  was 
washed  at  the  conclusion  of  the  aspiration,  the  washings 
being  added  to  the  flask.  In  this  way  it  was  hoped  to 
prevent  any  free  acid  from  being  carried  off  by  the  moist 
air  leaving  the  flask.  The  solution  was  then  added  to  a 
500  c.c.  flask  containing  6  grras.  of  sodium  carbonate 
in  solution,  and  the  experiment  finished  as  described 
above. 

The  solution  was  found  to  contain  3-5  mgrms.  of  nitrous 
acid,  as  compared  with  129  mgrms.  found  in  the  solution 
which  had  not  been  aspirated.  This  shows  that  the 
nitrous  acid  is  either  oxidised  by  the  oxygen  of  the  air 
passing  through  the  solution,  or  that  it  is  decomposed, 
and  nitric  oxide  escapes  with  the  issuing  air.  If  oxidation 
takes  place,  the  quantity  of  free  nitric  acid  should  increase 
in  proportion  to  the  weight  of  nitrous  acid  oxidised ; 
but  if  nitric  oxide  escapes,  the  increase  in  the  quantity 
of  free  acid  would  only  be  one-third  of  that  weight. 

The  free  nitric  acid  and  nitrate  in  the  solution  required 
4455  grms.  of  sodium  carbonate  for  neutralisation,  which 
is  equal  to  5-297  grms.  of  nitric  acid.  Now  from  the 
table  given  above  it  is  seen  that,  in  the  normal  experiment, 
5-166  grms.  of  nitric  acid  is  indicated,  so  that  there  is  an 
ncrease  of  0-131  grm.  in  the  free  acid  when  the  solution 
s  treated  with  air  at  65°  C.  If  the  whole  of  the  nitrous 
icid  which  is  shown  to  have  disappeared  during  the 
aspiration  were  converted  into  nitric  acid  the  increase 
would  be  0-167  grm..  but  if  it  had  been  decomposed 
nto  nitric  oxide  and  free  nitric  acid  the  increase  would 
lave  been  0-056  grm.  Therefore,  the  evidence  is  strongly 
n  favour  of  the  statement  that  the  current  of  air  passing 
■.hrough  the  solution  oxidises  the  nitrous  acid,  and  that 
inly  a  comparatively  small  proportion  is  decomposed 
with  evolution  of  nitric  oxide  in  a  moderately  dilute 
•olution.  If.  however,  the  solution  is  concentrated, 
ind  exposed  to  the  air.  nitric  oxide  escapes  even  after 
the  whole  of  the     metal  has  disappeared. 

Bismuth  and  Arsenic. — As  these  metals,  together  with 
intimony,  were  dealt  with  alone  as  well  as  in  the  alloyed 
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111   the   previous  paper,  tho  experiments  were 
tinned  with  the  bi  imutb     1  1   ,,,,1   with  the 

mtniP'u\ ,  .,n    aooount    ol    t  he    praotioal  it  ty   of 

completely  oxidising  11  in  the   I 

''■     The  n  m I  with  the  bismuth  are 

very  interesting,    is  they  anon   thai   the  p  iking 

when  the  metal  dissolve!  in  the  L4  aoid  at  66"  •'. 
are  expressed  by  the  equation: — 

2Bi+8HNO,    Ji'.n\it1i,+  m.n  •  2N0 
415  grms.  44640  c.c. 

This  is  proved  bv  following  statement  of  reeo 
1  grm.  of  the  metal  dissolved  in  15  0.0.  ol  the  acid  eolation 
containing  5-926  grms.  of  nitric  aoid  gave  0-0866  grms, 
ol  nitrous  arid  =27-1  c.c.  of  absorbed  nitric  oxide  and 
79-6  0.0,  01  the  evolved  gas  =106-6  c.c.  =  total  volume 
of  nitric  oxide  liberated  by  the  reaction  of  the  acid  with 
the  metal;  the  volume  calculated  from  the  equations 
107-6  c.c. 

The  weight  of  free  and  combined  nitric  acid 
loft  in  the  solution  =  5-598  grms.  The  weight  of  aoid 
used  for  oxidation  of  nitric  oxide  in  the  solution  = 
0-038  grin.  The  weight  of  acid  which  disappears  in  the 
production  of  the  nitrous  oxide =0-294  grm..  as  compared 
with  0-301  grm.  as  calculated  from  the  equation.  The 
1  'i  l]  weight  of  aoid  thus  accounted  for  =  5-930  grms. 
It  is  clear,  therefore,  that  bismuth  has  little  or  no  tendency 
to  set  up  reactions  other  than  the  simple  ones  by  which 
the  production  of  nitric  oxide  can  be  explained. 

Arsenic. — The  experiments  with  arsenic  furnished 
another  interesting  investigation.  In  the  original  experi- 
ments as  described  in  the  first  paper,  the  so-called  pure 
arid  for  use  in  the  laboratory,  which  was  found  to  contain 
traces  of  sulphate,  chloride,  and  solid  matter,  diluted  to 
1-2  sp.  ar..  was  used,  and  the  arsenic  dissolved  rapidly 
111  it  at  66  C.  Hut  when  the  pure  acid,  prepared  as  already 
described,  was  substituted,  the  metal  dissolved  with 
difficulty,  and  much  more  slowly,  although  the  result 
was  the  same.  It  evidently  furnished  an  example  of 
the  influence  of  traces  of  impurity  in  the  acid  solution. 
Traces  of  sodium  sulphate,  sulphuric  acid,  sodium  chloride, 
and  hydrochloric  acid  were  introduced  separately  into 
the  pure  acid,  and  it  was  found  that  the  hydrochloric 
acid  was  the  only  one  that  accelerated  the  reaction  between 
the  arsenic  and  the  acid.  Since  sodium  chloride  itself 
produces  no  effect,  it  would  appear  that  the  acceleration 
is  due  to  the  presence  of  a  trace  of  free  chlorine,  which 
probably  exerts  a  catalytic  action,  and  thus  promotes 
the  general  reaction  between  the  arsenic  and  the  nitric 
a  id.  The  difference  is  very  marked,  for  with  the  impure 
acid  0-5  grm.  of  arsenic  dissolved  completely  in  15  c.e. 
of  the  impure  acid  at  65°  C.  in  live  minutes,  whereas 
the  same  weight  of  metal  under  the  same  conditions 
required  55  minutes  for  complete  solution  when  the  pure 

:id  was  used.  It  was  thought  that  the  presence  of 
nitrous  acid  in  the  acid  solution  might,  as  suggested  by 
Dr.  Price  in  his  remarks  on  the  first  paper,  exert  some 
influence,  and  on  that  account  the  pure  and  impure  acid 
were  examined  for  the  presence  of  the  lower  aoid.  The 
results  were  2-1  mgrms.  of  nitrous  acid  per  litre  for  tie- 
pure  acid,  and  3-2  mgrms.  per  litre  for  the  impure  acid. 
The  difference  is  not  sufficiently  marked  to  account  for 
the  increase  in  the  rate  of  action  ;  and.  further,  it  may 
be  remarked  that  nitrous  acid  is  formed  in  the  solution 
as  soon  as  the  action  commences,  so  that  the  presence  of 
more  or  less  nitrous  acid  in  the  original  solution  would 
not  account  for  the  difference  in  the  rate  of  action.  The 
presence  of  a  trace  of  free  chlorine  gives  the  best  explana- 
tion of  the  facts.  It  may  be  remarked  that  the  arsenic 
furnished  the  only  experiment  in  which  any  difference 
in  the  use  of  the  ordinary  pure  acid  and  the  specially 
purified  acid  was  noticed.  Even  in  the  case  of  the  arsenic 
i  small  differences  in  the  quantitative  results  could 
be  accounted  for  by  the  difference  in  the  rate  of  action. 
The  following  results  for  nitrous  acid  formed  in  the  solution 
were  obtained  by  the  dissolution  of  0-5  grm.  of  arsenic 
in  15  c.c.  of  the  acid  solution  at  653  C.  The  solutions 
were  neutralised  with  the  sodium  carbonate,  and  titrated 
with  the  standard  permanganate  in  the  usual  way  :  — 

(1)  Ordinary  acid   gave  236  mgrms.   nitrous  acid. 

(2)  Purified  acid  gave  231   mgrms.  nitrous  acid. 
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(3)  Purified  acid  with  trace  of  chlorine  gave  227  mgrnis. 
nitrous  acid. 

For  (1)  the  absorbed  and  the  evolved  nitric  oxide  = 
23$"c.c.  and  if  it  is  assumed  that  the  whole  of  the  arsenic 
is  oxidised  to  the  pentoxide  with  liberation  of  nitric 
oxide  and  the  formation  of  water  the  calculated  volume 
is  nitric  oxide  =  248  c.c.  which  is  a  close  approximation 
to  the  observed  result.  Also  it  was  found  that  4-549  grins. 
of  sodium  carbonate  was  required  to  neutralise  the  free 
acid  and  the  arsenic  anhydride.  Now  if  0-5  grm.  of  arsenic 
is  converted  into  0-707  grm.  of  pentoxide  it  requires 
1 1-7  LT-m.  of  nitric  acid,  so  that  there  would  be  5-7S4  -  0-7  = 
5-084  grms.  of  free  acid:  but  0-1076  grm.  of  nitric  acid 
is  required  for  the  oxidation  of  the  absorbed  nitric  oxide, 
and  the  actual  weight  of  free  acid  would  be  5-084  -  0-1076  = 
49764  grms. 

This  weight  of  acid  would  require  4-1S7  grms.  of  sodium 
carbonate  to  neutralise  it.  so  that  leaves  4-549-4-187  = 
0-362  grm.  for  the  neutralisation  of  the  arsenic  acid.  By 
calculation  0-767  grm.  of  arsenic  pentoxide  is  neutralised 
by  0-354  of  the  carbonate  with  formation  of  sodium 
dihydrogen  arseniate  (NaH2As04). 

The  facts  stated  above  may  be  put  into  the  form  of 
an  equation,  thus  :  — 

6As  +  lOHXOi  =  3As205  +  5H20  +  10X0 
and  show  that  the  reactions  between  arsenic  and  nitric 
acid  under  the  conditions  stated  are  simple  in  character. 

It  should  be  noted  that  the  weight  of  nitric  acid  in 
15  c.c.  of  the  ordinary  acid  is  smaller  than  in  the  same 
volume  of  the  purified  acid,  which  is  no  doubt  due  to 
different  methods  being  used  for  the  determination  of  the 
specific  gravity.  The  hydrometer  method  was  used  for 
tie  ordinary,  and  the  weighing  method  for  the  purified 
acid. 

Alloys  of  copper  and  arsenic. — The  alloys  used  for  the 
experiments,  the  details  of  which  are  given  below,  are  the 
same  as  those  used  for  the  experiments  described  in  the 
first  paper.  The  experiments  were  carried  through  as 
already  described  for  the  pure  metals,  so  that  1  grm 
of  the  finely-divided  alloy,  5-926  grms.  of  acid  in  15  c.c. 
of  the  solution,  and  6  grms.  of  sodium  carbonate  were  used 
for  each  experiment.  The  general  results  are  arranged 
in  the  form  of  tables  for  easy  reference,  and  the  important 
quantities  are  traced  on  curves  to  render  the  relations 
more  obvious.  All  weights  are  expressed  in  milligrams 
and  to  the  nearest  milligram,  as  this  enables  whole  numbers 
to  be  used,  and  thus  brings  out  the  general  relations  more 
readily. 

Alloys  of  copper  and  arsenic. 
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Sole. — All  weights  are  given  in  mgrms. 

It  will  be  noticed  that  the  decrease  and  increase  in  the 
nitrous  acid  in  solution  follows  the  same  general  law  as 
the  decrease  and  increase  of  the  liberated  nitric  oxide 
as  the  percentage  of  arsenic  increases.  See  columns  (1) 
and  (7)  in  the  table,  and  curve  B,  Fig.  2.  Column  (8), 
and  curve  A,  Fig.  2,  also  show  that  the  total  volnme  of 
liberated  and  dissolved  nitric  oxide  decreases  and  increases 
in  the  same  general  way,  giving  a  minimum  volume  below 
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Fig.  2. 

0-25  per  cent,  of  arsenic.  The  weight  of  the  "  lost  I 
acid  also  increases  and  decreases,  but  in  this  case  the 
increase  is  accounted  for  in  the  liberation  of  the  other 
gas.  most  probably  nitrogen  from  its  insolubility,  which 
follows  the  same  law. 

Alloys  of  copper  and  antimony. — The  remarks  made  in 
connection  with  the  alloys  of  copper  and  arsenic  also 
apply  generally  to  the  copper-antimony  series.,  but  the 
influence  of  the  antimony  is  less  marked  than  that  of 
arsenic.  This  is  seen  by  reference  to  columns  (1),  (7). 
and  (8)  of  the  table  given  below,  and  is  emphasised  by 
the  curves  A  and  B  in  Fig.  3. 


Alloys  of 

zopper  and  antimony- 

- 

a 

-:  /  ; 

. 

c 

o 
a 

t- 

& 
>> 

a 

I 

E 

< 

S> 

£§ 

9a 

>  a 

■as 

H  = 

^  a       m 

-  ■-  82 

-  i.     2 
to    "9  D 
-^  o'S 

>  :.—  c 

•ill! 
~  :t  z 

- .-  - 1 

111 

2  -— 
-  -  ~ 

-*  —    r. 

O    g 

So 

=  e 

ill 

3  J 

'-    .- 

oH 
£  i> 

=  -3 

>  a 

tl 

h3 

(1) 

(2) 

(3) 

(4) 

(5. 

(6) 

(7) 

18) 

0-00 

5,926 

5,166 

612 

57 

90 

129 

0-05 

5.926 

5.182 

593 

58 

95 

130 

0-10 

5.926 

5.218 

580 

57 

71 

129 

5,926 

5.217 

561 

54 

94 

120 

197 

0-50 

5,926 

5.193 

552 

56 

105 

126 

194 

0-75 

5.926 

5.210 

559 

57 

100 

127 

1-00 

5.926 

5,202 

564 

59 

101 

132 

1-50 

5,926 

5,217 

568 

60 

Si 

134 

208 

2-00 

5.926 

5,181 

586 

61 

98 

136 

5.926 

5,181 

584 

59 

102 

134 

3-00 

5,926 

5,168 

589 

60 

110 

135 

208 

Sole. — All  weights  are  given  in  mgrme. 

AUoys  of  copper  and  bismuth. — In  this  series  of  alloys 
the  characteristic  action  of  antimony  and  arsenic  « 
appears  entirely.  In  fact,  the  numbers  obtained  l 
to  point  rather  to  a  reverse  action  in  the  case  of  the  alloys 
up  to  about  0-25  per  cent,  of  bismuth.  It  has  b 
noticed  alreailv  that  pure  bismuth  seems  to  give  a  com 
tively  simple  set  of  reactions  with  nitric  acid,  and  this 
borne  out  by  the  alloys  up  to  0-25  per  cent. 
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The  general  relations  are  given  in  the.  table,  and   shown 
in  the  curves  A  and  B,  Fig.  4. 

Alloys  of  copper  and  bismuth. 
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Several  conclusions  can  he  draw™  from  the  results  given 
in  this  and  in  the  first  paper.  The  chief  experiments 
those  which  prove  that  the  introduction  of  small  quantities 
of  foreign  elements  into  pure  copper  has  a  marked  mllu- 
ence  on  the  character  of  the  reactions  between  the  metal 
and  nitric  acid.  This  is  so  decided  in  the  case  of  ar- 
and  antimony  as  to  leave  no  room   for  doubt   as  to 

lence.  Why  this  is  so,  still  requires  explanation. 
and  nothing  further  can  be  added  to  the  suggestion, 
alreadv  put  forward,  that  the  percentage  of  impurity 
which 'gives  the  most  marked  effect  is  that  winch,  when  in 
combination  with  copper,  forms  the  most  perfect  solid 
solution  of  the  compound  in  the  excess  of  copper.  > 
colour  is  given  to  this  bv  the  fact  that  bismuth,   which 

-    not   appear    to   form   any    compound    with    copper 
le    at    ordinary    temperatures,  seems    to    exert    an 
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influence  proportional  to  the  quantity  present  in  the  alloy.  . 
for  there  is  no  marked  minimum  such  as  occurs  with  the 
Die  and  antimony  alloys.      There  is  no  doubt  that  the 
presence  of  small  portions  of  these  elements  in  the  alloys 
have    a    maximum    disturbing    effect    upon    the    energ] 
relations  of  their  masses   with  the  acid  solution  into  which  i 
they    dissolve.      Whether    this    is    due    entirely    to    purely 
chemical  relations  is  an  open  question,   but    it   is  worthy 
of  note  that  as  the  atomic  volume  ot  the  impurity  men 
Meet  decrease-. 

The  two  variables  which  exert  the  greatest  inlluence  on 
the  rate  of  action,  and  in  the  distribution  of  the  product* 
of  the  action,  are  concentration  of  acid,  and  temperature. 
This  is  brought  out  clearly  in  dealing  with  pure  copper. 
I  here  is  no  doubt  that  the  main  reactions  by  which  nitric  • 
oxide  is  formed  are  influenced  verj  little  by  variations  in 
the  temperature  at  which  they  take  place,  but  the  dis- 
tribution of  the  gas  between  the  solution  and  the  atmos-  - 
phere  above  it  is  clearly  a  function  of  the  temperature. 
This  is  very  marked  o\er  a  wide  ranee  of  temperature. 
ind  there  is  no  difficulty  even  in  detecting  the  effect  of  a 
variation  of  °.c  or  T  in  two  experiments. 

The  formation  of  ammonia  is  also  apparently  a  function 
of  the  temperature,  but  it  may  be  that  the  effect  of  an 
increase  in  temperature  is  to  cause  the  decomposition  of 
ammonium  nitrate  with  liberation  of  nitrous  oxide  almost 
as  fast  as  it  is  formed.  This  would  account  for  the  smaller 
quantity  of  ammonia  at  the  higher  temperature. 

The  "lost"  acid  presents  a  problem  which  must  le 
solved  before  the  reactions  can  be  fully  explained,  bur  it 
mav  be  noticed  that  the  formation  of  ammonium  nitrate 
and  its  decomposition  into  nitrous  oxide  would  account 
fox  some  of  it.  as  the  solubility  of  the  nitrons  oxide  would 
cause  its  disappearance  from  the  main  bulk  of  gas  remaining 
'Measurement.  The  simple  character  of  the  reactions 
for  bismuth  and  arsenic,  winch  leave  very  little  "lost" 
acid  to  be  accounted  for.  should  be  noted. 


Plsi  r/SSION. 

Dr.  T  S.  Trice  asked  whether  the  shaker  considered 

that  nitrous  acid  was  produced  by  a  secondary  reaction. 

i:..  the  oxidation  of  nitric  oxide  by  nitric  arid,  or  did 

he  assume  that  it  might  also  be  produced  primarily  by  a 
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reduction  of  nitric  acid  during  the  reaction  ?  What 
evidence  was  there  in  support  of  the  supposition  that 
all  the  nitrous  acid  was  produced  by  oxidation  of  the 
nitric  oxide  ?  With  respect  to  the  effect  of  hydro- 
chloric acid  on  the  reaction  between  nitric  acid  and 
arsenic,  it  seemed  to  him  curious  that  certain  chlorides 
did  not  act  in  a  similar  way,  since  on  adding  a  chloride  to 
the  nitric  acid,  hydrochloric  acid  was  certain  to  be  pro- 
duced. 

Mr.  H.  L.  Heathcote  said  the  fact  that  arsenic  dis- 
solved so  slowly  in  pure  nitric  acid  called  to  mind  the 
behaviour  of  iron  in  nitric  acid  that  was  pure.  Iron 
was  passive  towards  most  grades  of  nitric  acid,  par- 
ticularly when  pure.  It  was  quite  possible  that  they  had 
to  do  with  the  passive  state,  or  the  partially  passive 
state,  of  arsenic.  Bismuth,  as  discovered  by  Andrews, 
showed  a  passive  condition  in  nitric  acid.  Copper 
also  exhibited  this  condition.  Arsenic,  so  far  as  he 
was  aware,  had  not  been  observed  in  a  passive  con- 
dition. This  might  be  the  first  observation  of  that. 
If  that  were  the  case,  then  the  electrolytic  processes 
which  went  on  when  the  metal  was  dissolving  might  have 
something  to  do  with  the  "  lost  "  acid.  He  suggested 
that  the  becoming  passive  of  a  metal  was  caused  by  the 
little  local  currents  which  were  produced  at  the  surface  ; 
since  such  local  currents  were  produced  in  the  case  of 
copper,  they  might  give  an  explanation  of  the  "  lost  " 
acid.  That  hypothesis,  he  thought,  was  borne  out  by 
the  becoming  passive  of  the  arsenic,  in  which  condition 
there  would  be  no  local  currents. 

Mr.  Lewis  asked  what  would  be  the  effect  if  pre- 
parations of  powdered  bismuth,  arsenic,  and  antimony 
were  mixed  with  powdered  copper  in  the  same  propor- 
tion as  the  alloyed  metals.  Did  lead  also  produce  the 
same  effect  as   bismuth  ? 

Mr.  J.  E.  Stacey  Jones  said  he  found  it  exceedingly 
difficult  to  get  nitric  acid  absolutely  free  from  sulphur 
for  the  determination  of  sulphur  in  rubber  as  well  as 
in  steel.  He  was  recently  in  want  of  some  acid  in  a 
hurry,  and  could  not  wait  to  get  it  in  the  ordinary  way 

•  of  commerce  :  he,  therefore,  had  to  attempt  to  make  it. 
He  tried  to  distil  it  as  the  author  described,  and  found 
there  was  practically  as  much  sulphuric  acid  in  the  dis- 
tillate as  previously.     Afterwards  he  distilled  it  over  barium 

; nitrate,  and  removed  80  to  90  per  cent,  of  the  sulphate 
But  there  was  some  sulphate  there  even  after  taking  all 
precautions.  He  also  asked  whether  the  author  could 
enlighten  him  on  a  good  process  of  purification  of  fuming 
acid. 

Mr.  Stansbie.  in  reply,  with  regard  to  Dr.  Price's 
question  about  the  reduction  of  nitric  acid  to  nitrous  acid 
direct,  said  that  was  a  matter  which  he  had  not  considered 
at  present.     In   the   experiments   he   had   been   carrying 

•  out,  it  had  proved  rather  difficult  to  get  results  on  account 

■  of  the  many  variations  which  might  take  place.  He 
was  modifying  the  apparatus  which  he  had  used  so  far, 
and  he  hoped  to  have  more  to  say  about  the  question,  later 

■  on,  as  to  whether  the  nitric  oxide  was  simply  liberated, 
and  then  oxidised  to  nitrous  acid  by  nitric  acid — that 
was  a  perfectly  possible  reaction — or  whether  nitrous  acid 
was  simply  the  result  of  partial  reduction,  or  more  than 
partial  reduction,  of  the  nitric  acid.  With  regard  to  the 
action  of  hydrochloric  acid  and  common  salt  when  added 
to  pure  nitric  acid,  he  could  only  say  that  he  got 
a  result  with  the  acid  that  he  did  not  get  with  the  salt. 
He  was  now  investigating  whether  nitric  peroxide  was  one 
of  the  products  of  the  decomposition  of  nitric  acid  by 
pure  copper.  He  thought  later  he  would  be  able  to 
prove  that  it  was.     The  subject  required  a  lot  of  work  to 

•  obtain  anything  like  accurate  information  about  it. 
As  to  what  Mr.  Heathcote  said  of  bismuth,  he  agreed 
that  a  passive  condition  was  usually  induced  when  the 
acid  was  strong.  The  stronger  the  acid,  the  greater 
tendency  for  the  passive  condition  to  be  induced  in  the 
case  of  a  metal,  whether  iron  or  bismuth  or  what  not. 
But  in  all  his  experiments  with  bismuth,  the  metal  dis- 
solved rapidly  in  the  1-2  acid.  As  stated  in  the  paper, 
the  arsenic  was  the  only  metal  he  had  dealt  with  in  which 


he  had  noticed  any  difference  whatever  in  the  action 
when  the  impure  acid  was  used,  and  when  the  purified 
acid  was  used.  He  was  still  making  investigations 
as  to  "  lost "  acid.  It  was  completely  lost  to  sodium 
carbonate,  and  therefore  he  had  called  it  by  the  name 
"  lost  "  acid.  The  only  objection  he  had  to  the  use  of 
oxalic  acid  for  titrations  was  that  it  was  rather  slower 
than  ferrous  ammonium  sulphate.  The  sulphate  worked 
consistently,  and  was  stable  in  dilute  solutions.  He 
would  try  oxalic  acid  again,  and  if  it  were  safer  he  would 
be  glad  to  use  it.  In  reply  to  Mr.  Alcock,  he  could  not 
say  whether  the  coloration  produced  in  nitric  acid  after 
dilution  was  due  to  the  presence  of  iron  in  the  acid ; 
that  was  a  matter  for  investigation.  Experiments  with 
simple  mixtures  of  copper,  bismuth,  antimony,  and 
arsenic  were  fully  described  in  the  first  paper.  For  every 
alloy  used  the  corresponding  mixture  was  prepared — the 
effect  of  the  added  element  was  found  to  be  simply  that 
of  an  added  constituent  of  the  mixture  ;  he  meant  by 
that  that  one  could  calculate  from  the  composition  of  the 
mixture  the  volume  of  nitric  oxide  which  had  been 
liberated,  showing  that  the  simple  act  of  mixture  had  no 
effect  upon  the  reaction  between  the  metals  and  the  acid. 
He  had  not  done  any  experiments  with  lead  in  copper 
at  present.  A  considerable  percentage  of  lead  (as  com- 
pared with  bismuth)  might  be  added  to  copper  without 
its  liquating.  Bismuth  sweated  out  in  small  globules 
over  the  surface  of  the  alloy.  Those  globules,  on  analysis, 
were  found  to  be  pure  bismuth.  The  only  copper  he  got 
in  the  solution  was  that  probably  scraped  off  in  removing 
the  globules.  He  had  taken  much  trouble  on  the  subject 
of  the  purification  of  nitric  acid,  and  found  that  any 
sulphate  present  was  concentrated  in  the  residue  from 
the  distillation.  With  the  first  experiments  his  object 
was  to  show  that  with  alloys  of  arsenic  and  copper  and 
so  on  there  would  be  a  differential  action.  He  took  the 
nitric  oxide  as  a  sort  of  indicator,  without  any  thought 
particularly  of  the  acid.  The  same  acid  was  used  in  the 
whole  series  of  experiments,  and  the  differential  action 
obtained  was  due  to  impurity  in  the  metal. 
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DR.  R.  GREIG-SMITH  IN  THE  CHAIR, 

A   POSSIBLE    NEW    COMMERCIAL   SOURCE    OF 
ALCOHOL. 

BY    E.    A.    MANN. 

Investigations  have  been  proceeding  for  some  months 
in  the  Government  Laboratory,  Perth,  W.A.,  on  the 
Xanthorrhaea  preissii,  a  plant  confined  to  Western 
Australia,  and  which,  in  common  with  other  species  of  the 
same  genus  occurring  throughout  Australia,  is  known 
as  the   "  grass  tree." 

From  its  peculiar  character  and  appearance,  which 
forms  a  striking  feature  of  our  bush  scenery,  this  plant 
naturally  excites  curiosity  and  interest ;  apparently 
useless,  it  nevertheless  occupies  large  tracts  of  country. 
in  the  clearing  of  which  it  has,  in  the  past,  been  ruthlessly 
destroyed,  and  it  is  hardly  surprising,  therefore,  that 
attempts  have  been  made  from  time  to  time  to  ascertain 
whether  it  could  not  be  turned  to  some  practical  use. 
It  is  said  to  have  been  used  as  a  source  of  picric  acid  ; 
and  being  of  a  very  resinous  nature,  its  exudations  have 
been  tried  in  the  manufacture  of  varnish,  samples  of  the 
resin  having  been  sent  to  England  to  ascertain  their  value 
in  this  respect,  but  it  is  reported  to  lack  "  body,"  and  to 
be  of  no  value,  except  for  the  cheaper  and  inferior  classes 
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of  varnish,  tin  the  other  hand,  n  is  said  I..  Ii...  >„.,, 
successfully  used  in  Queensland. 

A  more  interesting  attempt  to  turn  II  to  practical 
I  is  that  which  has  been  made  loenlly,  by  Mr. 
Charles  Harper,  of  Guildford,  in  this  State,  and  whioh  led 
largely  to  my  imn  investigation.  Mr.  Harper,  in 
endeavouring  to  produce  from  the  trass  tree  .i  loader  foi 
eattle,  prepared  from  the  interior  core  ol  the  stem  ol  the 
Hani  a  meal,  whioh,  I  believe,  has  I n  used  on  stork 

with  encouraging  results.  On  submitting  a  sample  of 
this  fodder  to  analysis,  the  following  results  were 
obtained  :  — 

Moisture,  9.19  p(.r  cent  ;  fat.  0-78  per  cent  ;  albu- 
minoids (N  x  t>33)  2-83  per  cent,  :  fibre,  35-93  percent  ; 
ash.  040  per  cent.;  carbohydrates  (by  difference),  50-87 
per  cent 

The  carbohydrates  were  found  to  consist  of: — 

Reducing  sugars  (calculated  as  dextrose),  10-26  per  out.: 
non-reducing  sugars  (calculated  as  cane  sugar).  I.Vm.  per 
cent.  ;  and  other  carbohydrates  (by  difference),  24-Tl"  |kt 
cent. 

Attempts  were  made  to  isolate  the  sugars  in  a  pure  form 
by  crystallisation,  but  this  was  found  to  be  impossible, 
owing  to  the  large  amount  of  interfering  substances 
present:  it  occurred  to  me.  however,  that  if  they  could  be 
fermented,  they  might  possibly  be  made  a  commercial 
sourco  of  alcohol.  350  grms.  of  the  meal  were  extracted 
with  boiling  water,  and  the  solution  thus  obtained  was 
fermented  with  yeast.  Fermentation  proceeded  vigor- 
ously.  It  was  found  that  the  sugars  had  Keen  practically 
all  fermented,  as  judged  by  the  action  on  l'avy's  solution. 
and  the  resulting  alcohol  was  separated  by  distillation. 
yielding  300  c.c.  of  an  alcoholic  solution  containing 
S-34  ]>er  cent,  of  absolute  alcohol  by  weight,  or  equivalent 
to  18-3  per  cent,  of  sugar  in  the  original  meal.  This 
return  was  equivalent  to  1-24  galls,  proof  spirit  per 
bushel  (00  lb.)  of  the  meal,  whereas  by  the  copper  reduc- 
tion method  25  per  cent,  of  sugar  had  been  found;  tho 
difference  between  the  original  amount  of  sugar  present 
and  that  represented  by  the  alcohol  formed  might  be  due 
either  to  variation  in  composition  of  successive  samples 
of  meal,  or  to  the  presence  of  other  substances  which 
reduced  the  copper  solution. 

Further,  theoretically,  pure  sugar  should  yield  51  per 
cent,  of  alcohol,  hut  only  about  1  proof  gallon  is  usually 
obtained  from  10  lb.  of  sugar.  Recalculated  on  this 
basis,  the  sugars  amounted  to  -20-6  per  cent. 

A  second  extraction  with   0  lb.   of  core,   and   a   third 
with  2J  cwt.,  gave  smaller  proportionate  yields,  p 
due  to  variations  of   moisture  in   the   meal,   and   to   the 
specimens  being  gathered  at  different  seasons  of  the  year. 

The  various  results  obtained  were  : — 


Month. 


Proof  galls. 
Weight  of  spirit 

sliced  core,     per  bushel  .  , 

(60  lbs.).       per  ludcore 


Equivalent 
sugar 


Per  cent. 
sugar  by 
analysis. 


September     350  grms. 
6  lb. 


Sept. 

Kebn 


ruary 
June  . . . 


21  cwt. 


1-24 

0-8 


0-5 


20-0 
18-8 


100 


26-1 

not 

determined. 

10-5 


The  yield  of  alcohol  from  various  materials  may  be 
stated  as  follows  : — 

Yield  in 
proof  galls, 
per  bushel. 
60  lb.). 

Pure  starch 4-68 

Wheat,      rye,      barley,      oats,      buckwheat. 

maize,  average     2-08 

Malt   2-00 

[Potatoes  (containing  21   per  cent,   starch)         1-26 
Sugar  cane  (containing   12  per  cent,   sugar)     0-72 
!Beet  (containing   10  per  cent,  sugar)      ....     0-60 
Jrass-tree  core     0-5  to  1-24 

There  are  certain  side  issues  which  might  be  worth 
pursuing  at  the  same  time,  if  the  manufacture  of  spirit 
from  the  grass  tree  were  taken  up  on  a  large  scale,  viz. : — 


I.   The   re. m    pic-. cut    m   the   outei    ihall   ■  ■ 

of  the  trunk  could  probably  l„-  utilised  for  making  . 

varnishes  as  tireadj   indicated  pirii    itself 

being  used  as  a  sol  rent. 

--    l'h iter  ■trippings  ol  the  trunks  i  onld  bt 

as  an  excellent  tuel  for  raising  heal  in  connection  with 
the  extraction  and  distillation, 

:).  The  whole  core  contains   a  rcentage  of 

fibre,  whioh  is  short,  and  already 

for   use.    and    it    has    •  ted    that    tins   could    be 

Used    tO    advantage    m    tic    man 
and  rough   paper. 

4.  The  green  leaves  of  the  plant  have  a  certain 
as  fodder  tor  stock. 

The  plants  are  readily  knocked  over,  and  the  outer 
scaly  protective  covering  or  shell  is  easily  remove.!. 

In  the  accompanying  photographs  are  Bhown  longi- 
tudinal and  transverse  sections  oi  the  trunk  of  the  grass 
tree,  iii  which  the  very  curious  and  interesting  arrange- 
i(  of  the  fibres  in  thi re  can  be  distinguished.     From 


Longitudinal  Section  of  Trunk,  showing  outer 
shell  and  core.  The  latter  exhibits  a  layer  of 
longitudinal  fibres  next  to  the  outer  shell. 
Average  diameter  of  core,  6J  ins. 


Transvff.sk  Section  of  Trunk  showing  radial 
character  of  cere,  and  outer  layer  of  longitudinal 
fibres  next  to  the  shell. 

the  centre,  fibres  radiate  to  the  circumference,  and  are 
interlaced  by  longitudinal  fibres  passing  down  through  the 
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core-  the  latter  are  specially  accumulated  in  an  outer 
laver  next  the  (surrounding  outer  shell  composed  of  dead 
leaf  bases.  Between  these  interlacing  fibres  is  contained 
the  "  meal  "  which  contains  the  sugar. 

I  have  to  acknowledge  valuable  assistance  given  by 
Pr.  W.  H.  Ince  and  Mr.  T.  J.  Wallas,  in  connection  with 
the  laboratory  work  arising  out  of  this  inquiry. 

Disccssion. 

Mr  T  C  Walton-  said  that  as  nothing  had  been  done 
in 'the  way  of  identifying  the  sugars  one  could  only 
peulate  as  to  their  nature:  but  tie, feet  of  the; non- 
reducing  sugar  being  completely  inverted  by  boiling  for  a 
hort  time  was  (sufficient  to  show  that  t  was  not  cane 
su^ar  Possibly  a  glucoside  was  present,  winch  .Melded 
the  additional  proportion  of  glucose  on  boiling. 

Mr  T  Steel  said  that  the  resin  of  the  grass  tree  was 
an  article  of  commerce,  being  collected  and  shipped  to 
Europe  and  America.  He  agreed  that  cane  sugar  would 
not  be  inverted  as  described,  but  doubted  if  a .glucoside 
could  be  present  in  quantity  sufficient  to  yield  15  per  cent 
of  glucose.  He  suggested  that  there  might  be  a  readily 
hvdrolvsable  gum.  'As  long  ago  as  1866  (Trans.  Roy.  Soc. 
Victoria).  Ligar  suggested  the  Xantliorrhoea  as  a  source 
of  alcohol,  and  in  1876  a  patent  was  applied  for  in 
Melbourne  for  the  manufacture  of  sugar  from  it.  As  a 
source  of  alcohol  he  did  not  think  the  plants  could  be 
profitably  used,  for  they  would  soon  be  cut  out  and  were 
slow  growers.  Besides,  in  Australia  there  was  molasses 
as  a  waste  product  containing  50  per  cent,  sugar. 

Mr  W  *  DlXOH  said  that  the  resin  from  the  grass 
tree  was  unsuitable  for  varnish  making,  because  it  con- 
tained the  soluble  benzoic  and  cinnamic  acids,  which  made 
the  varnish  show  stains  with  water. 


Yorkshire  Section. 


Heeling  held  at  the    Queen's  Hold,   Leeds,  on   Mondayt 
October  29,  1906. 


MB.    F.    W.    BRANSON    IN    THE    CHAIR. 

CHAIRMAN'S  ADDRESS. 

The    Canal    System    and    the    Means    of    Internal 
Transport. 


BY   F.    W.    BRANSON. 


I  propose  this  evening  to  briefly  introduce  for  the  con- 
sideration of  the  members  of  the  Yorkshire  Section  of 
the  Society  of  Chemical  Industry,  an  important  national 
question,  viz.,  the  improvement  of  the  canals  and  inland 
navigations  of  the  United  Kingdom. 

One  of  my  predecessors,  Mr.  James  E.  Bedford,  sug- 
gested in  1902,  important  extensions  of  the  waterways 
of  Yorkshire,  and  urged  that  the  entire  canal  systems  of 
the  country  should  be  improved.  Since  that  time  progress 
has  been  "made,  and  a  Royal  Commission  has  been 
appointed.  Careful  consideration  has  been  given  to  the 
project  by  the  Council  of  this  Society,  an  Internal  Trans- 
port Committee  having  been  appointed  to  co-opeiate 
with  any  similarly-constituted  authorities  with  a  view  to 
secure  much-needed  reform.  Various  Chambers  of 
Commerce,  &c.  have  also  given  much  attention  to  the 
entire  quest,..,,.  Fortunately  the  problem  to  be  solved 
i.  not  a  political  one,  but  it  is  difficult  and  complicated 
owing  to  the  extent  and  variety  of  the  vested  interests 
concerned  leg.,  two-sevenths  of  the  existing  canals  are 


controlled  by  various  railway  companies).      Other    diffi- 
culties are   the   variation  in  size  of  the  existing  canals, 
which    prevent    satisfactory    through    routes    being    ar-    i 
ranged,  the  deficiency  of  water  supplies,  and  many  other 
causes      The    proper' development    of   the   canal    systems 
of  this  country  will  not,  I  feel  sure,  affect  adversely  the 
interests  of  the  railway  companies  as  a  whole,  but  henent 
them      Mr.   Rowland  'H.   Barran.  M.P.,  has  again  intro- 
duced  a   "  Canals    Bill,"    which   is   supported   by   several 
leading   manufacturers   and   members   of   the   Society   ol 
Chemical  Industry.     The  careful  attention  of  all  traders 
should  he  given  'to  the  consideration  of  so  important  a 
measure     The  Bill  contains  the  following  memorandum  : 
•'  This  Bill  proposes  to  constitute  a  strong  Central  Canals 
Board  for  the  purposes  of  obtaining  Provisional  Orders 
authorising  the  Board  to  take  over,  improve,  and  manage 
in  the  first  instance,  certain  canals  which  form  a  chain  of 
navigation    between    the    principal     ports     of     England. 
Powers    are    also    taken    for    subsequently    acquiring    by 
Provisional   Orders   other  canals   (with  the  exception  of 
the  Manchester  Ship  Canal),  and  for  their  improvement 
and  management.     The  object  of  the  Bill  is  by  such  a 
consolidation   of   interests   and   management   to  improve 
the  facilities  for  water-carriage,  and  to  establish  a  com- 
plete   system    of    intercommunication.        ihe     bill    also 
provides :     "  That    no   chairman,    director     manager,    or 
other  official  of  a  railway  company  shall  be  eligible  for 
the  office  of  a  member  of  the  Board."     It  is  proposed  that 
the  Canals  Board  shall  consist  of  23  members    of  whom 
15  shall   be   appointed  and  8  elected.     A  carefully  con- 
sidered scheme  has  been  put  forward  by  Mr.  J.  A.  baner. 
whose  proposition  is  that  a  system  of  intercommunicating 
canals   shall   be   constructed   for   vessels   of   300   tons   to 
connect,  in  one  system,  the  ports  of  London,   Liverpool, 
Hull     and    Bristol    with    Birmingham    in   the   Midlands, 
and  that  two  transverse  systems  in  connection  with  the 
foregoin°-  shall   be   constructed   to  connect   Liverpool   to 
Hull    and  London  to  Bristol  respectively.     It  is  obvious 
that  without  legislation  little  can  be  achieved,  and  this 
will  be  difficult  unless  public  opinion  vigorously  supports 
the  action  taken  bv  the  Mansion  House  Association  on 
Railway  and  Canal  Traffic,  and  other  allied  organisations. 
As  to  the  cost  of  such  a  gigantic  scheme,  Mr.  Saner  has 
estimated  that  the  Hull  to  Liverpool  Section  would  cost 
£1  300  000  ;    Hull  to  Birmingham.  £2.700.000  ;    Birming- 
ham   to    London.    £2.300.000 ;     Birmingham _to Bristol- 
£1  600,000  ;     Birmingham  to   Liverpool.   £2,200,000.     10 
purchase  existing  canals  on  the  basis  of  20  years  purchase, 
Lsuming  an  annual  net  profit  of  £500.000.  and  allowing 
vl  000,000  for  contingencies,  would  mean,  in  addition  to 
the   above  sums,  about   £11,000,000,   making  a  total  of 
about  £°1  000,000.     Assessing  the  present  annual  income 

of  canals  at  £1,500,1 the  traffic   would,  in  his  opinion, 

require  to  be  practically  doubled  in  order  to  make  the 
scheme  a  financial  success.  On  such  a  system  as  Ml 
Saner  is  anxious  to  see  carried  out  it  is  calculated  that  it 
will  be  possible  for  the  mileage  ton  rate  to  cost  for  fuel, 
labour,  and  depreciation  as  little  as  Jd.  per  ton  per  mile 
for  barges  of  100  tons,  and  the  rate  would  be  considerably 
less  for  cargoes  carried  in  steamers  of,  say.  300  tons,  a 
is' perfectly  obvious,  therefore,  that  there  is  great  scope, 
especially 'in  Lancashire  and  Yorkshire,  for  water  carriage 
for  certain  classes  of  traffic,  such  as  heavy  and  risky 
chemicals,  coals,  minerals,  breakable  goods,  Kc,  fie. 

The  address  was  illustrated  by  lantern  slides  slum mg 
the  present  canal  system,  and  differentiating  the  canals 
owned  by  the  railway  companies  ;  also  a  map  showing 
the  new  'system  as  proposed  by  Mr.  Saner. 

DiscrssioN. 

Mr  WaBDLE  (Vice-President.  Leeds  Chamber  of 
Commerce)  said  that  the  cheapest  water  communication 
was  earned  on  by  private  boats  and  half  the  tonnage 
between  Hull  and  Leeds  was  of  this  description.  The 
1  eeds  Co-operative  Society  had  a  large  number  of  P"vate 
boats.  Be  th,  night  he  was  correct  in  saying  that  the  rate 
from  Hull  to  Leeds  was  a  good  deal  more  than  Id.  per  ton 
per  mile,  whilst  according  to  Mr.  Saner  s  estimate  he 
•  est  would  only  be  *L  per  ton  per  mile  if  the  suggested 


Nov.  30.  1006  ) 


LIVER] I.   1M\  ERSH  'i       Mi  SPH  \l  I    LABOR  ITOR1 


extensions   o(   the  canal   system   were    carried     out.      \- 
an  example  of  an  industry  which  had  ount 

_di  rates  "t  carriage,  he  mentioned  that  oil-  rushing, 
which  had    been   in   this  country   lirsl    started   in   Leeds, 
had    now    been   taken    to    Hull.      It    was,    there 
Important  thai    Leeds  and  the  West    Hiding  should 
eaper  communication  with  tic- 
rocates  « »f  improvement  were  tin-  people  ol  Birmin 
and   Bristol,   where  the  canal  trade  sullen-, I  on  account 
the  small  guage  oi  some  ol  the  connecting  canals  and 
the  want  of  a  uniform  depth  and   width  for  I 

.'c.     The   former  city   would   benefit   enor- 
mously   by   the   introduction    of   such    an    improvement, 
opposition  of  the  railway  companies  was  the 

ile  obstacle,  and  their  power  was  great,  especially 

Pailiament.     The  improvement   of  waterways  would, 

however,  be  an  advantage  even  to  them  by  the  resultant 

n  of  the  trade  of  the  country      On  thi 
the  action  of  the  French  and  German  Governments  had 
brought   down    the   inland    freight    in   some   cases    below 
per  cent,  of  that  in  this  country.     Thesu  rman 

-tries  as  shown  by  such  works  as  those  of  th 
Analin  und    Soda   Fahrik  on  the   Rhine  was  in  no  small 
degree  due  to  cheap  freights  and  adequate  internal  water 
munication. 

Mr.  W.  P.  Bowhak  thought  it  was  necessary  in  the 
interests  of  the  trading  community  to  reduce  the  rates. 
The  system  of  classification  adopted  by  the  railway 
companies  made  it  more  and  more  difficult  in  sending 
parcels  of  mixed  goods.  They  would  not  now  allow 
mixed    consignments,    but    insisted  ite    parcels 

for  each  different  class  of  goods.  Their  inspectors  were 
authorised  to  unpack  goods  in  the  yards  or  stop  them  in 
transit  for  the  purposes  of  exai  dnati  >n,  often  at  the  risk 
of  damage  or  delay.  It  was.  therefore,  advisable  to 
further  the  extension  of  waterways,  especially 
railways  and  most  of  the  present  .anal  companies  acted 
together  to  such  an  extent  that  there  was  only  a  slight 
difference  in  rates,  and  practically  no  competition  between 
them. 

Mr.  W.  Mel  I.  Mackey  drew  attention  to  the  fact  that 
under  the  railway  bills  as  originally  drawn  the  public 
had  a  right  to  use  the  railroad-  in  common  with  the 
railway  companies,  and  in  law  the  right  still  ev- 
That  is.  one  might  run  a  private  carriage  or  wagon  on  the 
railroad.  Unfortunately,  though,  for  the  public  the 
railway  company  was  under  no  obligation  to  work  the 
points  for  it.  In  the  ease  of  coal,  water  carriage  had 
the  great  advantage  over  the  railway,  in  freedom 
from  breakage.  lireakage  occurred  mainly  in  the 
shunting,  and  was  a  serious  and  recognised  source 
of  loss  in  the  coal  trade.  This  subject,  though  not 
strictly  chemical,  fell  well  within  the  scope  of  the 
Society;  and  he  thought  that  some  of  the  time  that 
was  annually  spent  in  discussing  Continental  methods  of 
technical  education  might  with  advantage  be  devoted  to 
other  subjects  such  as  this,  in  which  we  really  had  much 
to  learn  from  the  Continent,  where,  especially  in  France, 
■water  carriage  was  being  rapidly  developed,  whi 
with  us  it  was  actually  declining.  He  was  struck  when 
in  Staffordshire  with  the  usefulness  of  the  canal  system 
there.  It  seemed  to  fulfil  for  certain  districts.  »s  far  as 
the  carriage  of  heavy  material  was  concerned,  all  the 
duties  of  a  railway. 

Mr.  KaIcley  cave  an  instance  of  the  effect  of  heavv 
local  carrying  rates  on  industries.  He  mentioned  a  case 
in  which  it  was  cheaper  to  send  goods  by  rail  from  Man- 
chester to  London  and  thence  to  Macclesfield,  th?n 
direct.  This  showed  the  advantage  cheap  water  accom- 
modation would  give. 

Prof.  Gabdser  asked  if  figures  were  available  to  prove 
that  water  carriage  under  average  conditions  was  actually 
cheaper  than  that  by  land. 

Mr.   R.   K.   Calvert  thought   that   railways  could   not 
altogether  be  blamed  for  taking  np  canals,  since  in  many 
oases  in  the  early  days  of  railways  they  had  been  foi 
to  this.     One  reason  why  canals  had  not  developed  in 


.  ,-  i ii.it  t hi 
in. on  i  omp                     li  u  -in. dl  mileage.     If  th 
hud  been                                      ight  havi  idopl 

a  uniform  gauge,     The  question  would  li- 
cit In  r  by  .r  by  ■   I 
Difficulties  in  the  waj  ol  this  wen-  I 
panics    might    object    I i  pi t    non  | 

I-     and     other     public 

bodies  not   gaining  dip    |    benefit   by  the  system   might 

dcimc   to  contribute.     I 

plan  i  appeared  to  be  for  the  Government  to  take 

up  the  matter  rather  than   for  it   to  be  left   t..  pi 

enterprise.     It   was  impossible  to  estimate  the  cost,  but 

it  would  no  , ion l it  be  a  good  thing  if  the  State  wen 

a-  had  Ik-ch  suggested,  to  buy  up  the  waterways  on  the 

of  a   twenty  year-'    purchase  of  the  nett    pro! 
the  canal  Bystem.     It   wa-  advantageous  to  lie-      anals 
made  like  tin-    Bl  '    I  anal,   without   lock-.      I 

owed  much  of  it-  prosperity  to  the  waterways  of  tic-  Aire 
and   ('alder   Navigation,    and    the    Leeds   and   Liver] 
Canal. 

Mr.  1'.  \V.   Bra>"SON',  in  reply.  mals  should 

be  used  for  what  suited  them.      ■  I   material 

could   not    he   conveyed    bj    rail.     Figures   showed   that 
there  was  no  comparison  between  the  rates  by  rail 
water.     Although    Leeds    was   indebted   to  the  Aire  and 
i  r.   it    wa-   advisable   that   the  rate,  should   be  still 
furtl  |.     Many    interests,  ,-uch    as    agriculture, 

would  benefit  enormously  by  development  of  water  com- 
munication. 

The  Chairman  exhibited  the  following  : — A  new 
enabling  the  operator  in  micro-photography  to  -.-.-  and 
adju-  lied   and   etched  -urface  immedi- 

ately before  taking  the  photograph. 

preparing  metals  for  photo-micrography  ;  apparatus  for 
photographing  metallic  surfaces  with  high  powers  ; 
various  kind-  of  pyrometers,  &c  :  sections  of  tic-  .Madder 
plant  used  by  Sir  W.  H.  Perkin.  F.  U.S.,  in  his  early 
•  -  on  alizarine. 

Prof.  W.  M.  Gardner  showed  a  sample  of  mauve  dye 
made  by  Sir  William  Perkin  at  the  time  of  his  first  dis- 
covery, and  samples  of  silk  dyed  with  the  same. 


LIVERPOOL     UNIVERSITY.      MUSPRATT 
LABORATORY. 

A  new  building,  which  is  to  lie  ready  for  occupation 
before  the  end  of  the  year,  has  been  presented  to  the 
University  of  Liverpool  by  Mr.  K.  K.  Muspratt.  Under 
the  title  of  "  The  Muspratt  Laboratory,"  it  i-  to  be 
wholly  in  the  study  of  physical  chemistry,  and  especially 
electro-chemistry,  and  will  afford  accommodation  for  at  least 
4o  worker-.  It  i-  one  of  the  best  equipped  laboratories  for 
that  purpose,  and.  together  with  its  electrical  machinery, 
apparatus,  and  furnace-,  will  have  cost  its  donor  little  less 
than  £16,000.  The  building  is  one  of  four  storeys,  with 
its  exterior  faced  with  pressed  red  brick  and  stone,  in  har- 
mony with  the  surrounding  buildings  of  the  University. 
It  stands  behind  the  existing  Chemical  Institute  building 
of  the  rjniversitv,  an  1  communicates  with  this  on  the  base- 
ment level.  The  basement  contains  a  dynamo  room, 
a  battery  room,  a  store,  a  large  electric  furnace  room, 
and  a  research  room  for  four  students.  The  generating 
machinery  will  in  so  kw.  alternator,  with  two 

windings,  to  give  1000  amperes  at  80  volts,  or  500 
amperes  at  150  volts:  a  30  few.  direct  current  generator 
supplying  current  at  80 — Iihi  volts.  ;  and  a  In  kw.  charging 
set  for  the  batteries.     Tin    _  -  machinery  is  to  be 

driven  by  current  taken  from  the  town  mains  at  JJi'i  volts 
pressure,  each  dynamo  having  a  direct  coupled  motor  on 
the  same  bed-plate.  The  battery  room  is  to  receive  a 
battery  of  30  Tudor  cells,  arranged  in  six  sets  of  six  cells 
each.  The  current  from  these  will  be  employed  for  ele 
chemical  work  demanding  low  voltage.  An  80  kw. 
electric  furnace  is   to   be  installed   in   the   larje  furnace- 
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room  in  the  basement.  The  first  floor  of  the  building 
contains  a  lecture  theatre,  with  accommodation  for 
between  80  and  90  students,  a  library,  a  photographic 
room,  a  workshop,  and  a  preparation  room  for  the  lecture 
experiments.  The  students'  large  laboratory,  with 
accommodation  for  21  students,  is  located  on  the  second 
floor,  and,  in  addition,  the  research  rooms  for  advanced 
students  and  for  members  of  the  staff,  and  the  balance  and 
instrument  store  rooms  will  also  be  found  on  this  floor  of 
the  building.  The  third  floor  of  the  building  contains  a 
laboratory  for  the  senior  students  and  Ave  rooms  which 
will  be  chiefly  devoted  to  research  work,  whilst  the  flat 
roof  of  the  building  is  also  planned  to  give  additional 
accommodation  for  students,  when  required,  for  certain 
classes  of  experimental  work.  The  working  benches 
for  the  students  in  the  two  main  laboratories  and  in  the 
research  rooms  will  be  provided  with  gas,  water,  and 
electricity  supply.  The  draught  cupboards  and  general 
ventilating  shafts  throughout  the  building  are  served  by 
gas  burners,  it  being  considered  unnecessary  to  arrange  for 
mechanical  ventilation  by  exhaust  fans.  The  main 
lighting  of  the  buildings  is  by  brackets  or  pendants 
carrying  incandescence  gas  burners  ;  but  the  fume  chambers 
and  certain  of  the  rooms  will  be  lighted  by  tantalum 
lamps.  Prof.  F.  G.  Donnan  is  in  charge  of  the  new 
laboratory. 

On  Oct.  13,  the  laboratory  was  formally  presented  to 
the  University  by  Mr.  Muspratt,  and  then  declared  open 
by  Sir  William  Ramsay.  The  gift  was  acknowledged  by 
the  Vice-Chancellor  of  the  University,  and  an  address 
was  given  by  Sir  William  Ramsay  on  the  value  and 
importance  of  research  work  in  scientific  training.  He 
pointed  out  that  the  highest  purpose  of  a  University 
must  be  to  make  young  men  and  women  acquire  the  habit 
of  conscious  thought,  and  that  the  occupant  of  a  chair  of 
physical  chemistry  finds  much  difficulty  in  getting 
students  to  think  for  themselves — a  task  which  could  be 
best  achieved  through  the  medium  of  research  work. 
The  study  of  organic  and  inorganic  chemistry  elsewhere 
in  the  University  should,  of  course,  not  be  neglected  by 
those  who  would  work  in  the  new  laboratory.  Prof. 
Ostwald,  of  Leipzig,  gave  a  lecture  later  in  the  day  on  the 
"  Relation  of  New  Facts  to  the  Older  Theories  of 
Chemistry,"  in  which  he  showed  how  much  better  it  would 
seem  to  be  to  introduce  the  study  of  chemistry  by  means  of 
simple  examples  of  Willard  Gibbs's  phase  rule,  than  through, 
as  at  present,  the  ill-defined  and  difficult  notions  of 
molecules  and  atoms.  In  isolating  any  substance,  the 
chemist  had  to  work  upon  bodies,  apparently  homogeneous, 
such  as  solutions,  and  endeavour  to  resolve  them,  more 
and  more  nearly,  but  never  completely,  into  so-called  pure 
substances,    which   are    unattainable    limits.      Thus,    for 


example,  he  can  resolve  aqueous  alcohol  more  and  more 
accurately  into  pure  alcohol  and  pure  water  as  limiting 
substances,  without  ever  actually  obtaining  either  of  these 
unchemical  entities.  On  the  following  evening,  the  Liverpool 
Section  of  the  Society  of  Chemical  Industry  received  as 
guests  at  dinner  in  the  University  Club  House  the  English 
and  foreign  visitors.  Dr.  Conroy,  Chairman  of  the 
Section,  presided,  and  the  President  of  the  Society,  Mr. 
Eustace  Carey,  was  also  present.  It  is  not  without 
interest  that  both  Mi'.  Muspratt,  the  donor  of  the  labora- 
tory, and  Sir  William  Ramsay,  who  opened  it,  are  Past 
Presidents  of  the  Society  of  Chemical  Industry. 


EXAMINATIONS  IN  CHEMICAL  TECHNOLOGY. 

The  Institute  of  Chemistry  of  Great  Britain  and  Ireland 
has  adopted  u  scheme  for  periodical  examinations  of  its 
Fellows  and  Associates  in  the  principles  and  practice  of 
chemical  technology,  with  the  object  of  encouraging 
them  to  acquire  a  fuller,  a  wider  and  more  thorough 
knowledge  of  the  subject.  Knowledge  of  such  matters  as 
the  following  is  required  of  the  candidate  : — 

The  application  of  well-known  chemical  and  physical 
laws  to  industrial  operations  ;  the  development,  control, 
and  transmission  of  power  and  heat ;  a  working  knowledge 
of  operations  and  plant  in  general  industrial  use,  also 
of  treatment  and  handling  of  materials  ;  the  properties 
of  materials  affecting  their  application  to  the  construction 
of  plant  and  apparatus  in  chemical  works  ;  some  ability 
in  interpreting  drawings  and  in  making  dimensioned, 
rough  sketches  ;  the  calculation  of  working  costs,  and 
a  general  knowledge  of  the  clerical  work  connected  with 
manufacturing  operations.  Questions  which  might  involve 
the  disclosure  of  unpublished  processes  and  details  of 
plant  in  particular  works  are  not  put.  The  present 
Board  of  Examiners  consists  of  Ludwig  Mond  (Chairman), 
David  Howard  (Deputy  Chairman),  George  Beilby, 
Bertram  Blount,  Charles  C.  Carpenter,  R.  Forbes  Car- 
penter, Edward  Divers,  Percy  F.  Frankland  (President 
of  the  Institute),  Oscar  Guttmann,  Julius  Lewkowitsch, 
Raphael  Meldola,  Edmund  J.  Mills,  H.  R.  Procter, 
A.  Gordon  Salamon.  and  J.  Millar  Thomson.  The  first 
examination  was  held  in  October,  and  lasted  three  days. 
One  candidate  out  of  three  passed  the  examiners.  In 
addition  to  the  Board  of  Examiners,  Dr.  Harold  G. 
Colman  specially  examined  candidates  in  gas  manu- 
facture, and  Messrs.  F.  W.  Harbord  and  John  E.  Stead 
in  steel  manufacture ;  Dr.  Lewkowitsch,  a  member  of 
the  Board,  specially  examined  in  the  oils  and  fats 
industry. 
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English  Patents. 

Heat  interchanging  or  temperature  equalising  apparatus. 
A.  E.  A.  Birk,  Copenhagen.  Eng.  Pat.  18,321,  Sept.  11, 
1905. 

The  apparatus  consists  of  a  coil  of  tubes,  the  convolutions 
of  which  touch  one  another  throughout  their  entire 
length.  The  liquid  or  gas  to  be  heated  or  cooled  flows 
through  or  over  the  coil  in  one  direction,  and  the  heating 
or  cooling  medium  flows  over  or  through  the  coil  in  the 
contrary  direction,  so  that  the  counter- current  principle 
is  fully  made  use  of.  The  liquid  which  flows  over  the  coil 
is  fed  from  a  distributor  on  to  a  corrugated  cooling  plate, 
from  which  it  flows  on  to  the  coil,  and  the  other  gas  or 
liquid  is  forced  through  the  coil  underpressure,  so  that  the 
whole  of  it  has  to  traverse  the  entire  length  of  the  coil 


in  order  to  obtain  a  maximum  of  efficiency.  Tw  o  or  more 
of  these  coolers  may  be  combined  into  a  series,  and  the 
pressures  in  the  coils  may  be  kept  different  to  allow  of.  a 
progressive  effect.  In  this  case,  the  connection  between 
the  separate  coils  is  made  by  a  suitable  pressure-regulating 
valve.  (Reference  is  directed  to  Eng.  Pats.  3169  of  1887. 
17,570  of  1891,  17,735  of  1895,  17,094  of  1902,  and  3917  of 
1904.)— W.  H.  C. 

Cooling  and  drying  moist  ai r ;  Processes  for  conlinuou  sly 

in  large  quantities,  and  plant  for  use  in  the  same.  C. 
Lean,  London.  From  Maschinenbau  Anstalt  Hum- 
boldt, Kalk,  Germany.     Eng.  Pat.  24,309,  Nov.  24,  1905. 

See  Fr.  Pat.  358,513  of  1905  ;  this  J.,  1906,  270.— T.  F.  B. 

Agitating  apparatus  /or  use  in  evaporating,  distilling, 
emulsifying,  gas-tcashing,  pulping,  and  all  similar 
industrial  purposes.  A.  Z.  Clark,  Melbourne,  Victoria. 
Eng.  Pat.  6062,  March  13,  1906. 

An  agitator   furnished   with   propeller   blades  is   rotated 
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in  »  horizontal  plane  partly  within  the  lower  end  of  an 
open-ended  vertical  cylinder,  adjustably  suspended  in  ■ 
tank  or  still,  ami  11  deflecting  plate  i>  arranged  in  the  space 
in  the  tank  around  the  cylinder  to  prevent  circular  motion 
of  the  contents.     If  the  apparatus  is  to  be  used  foi 
washing,   the   vessel  i>  covered,   and   is  provided   with  a 
bent  inlet-pipe  which  passes  centrally  through  the  cover 
and  terminates  just  below  the  latter,  within  the  suspended 
cylinder,  which  is  in  this  case  made  of  gauze  or  perfoi 
plate.     The  annular  space  in  the  vessel  is  divided 
horizontal  perforated  plate  which  extends  from  the  inlet- 
pipe  at  a  point  slightly  above  its  lower  end  to  the  sides  of 
the  vessel,  the  ..ivii   of  which  is  also  furnished    with    an 
axil  pipe.     \\ '.  II.  C. 

Vacuum  ;   Apparatus  jar  creating  and  maintaining  a . 

A.  J.  Moult,  London.  From  A.  Manvers  and  11 
Phillips,  Sydney,  N.S.W.  Eng.  Pat.  11,724,  May  19 
1906. 


vW^\\\\^W\W^ 


The  claim  is  for  a  small  portable  appliance  which  may  be 

connected  to  any  apparatus  in  which  it  is  desired  to  produce 

a  vacuum.     It  consists  of  an  outer  casing.  A.  which  can  be 

attached  to  the  apparatus  to  be  evacuated,  by  a  nozzle,  B, 

j  provided  with  a  non-return  ball-valve.   K.     Water  under 

i  a  pressure  of  at  least  35  lb.  to  the  square  inch  enters  the 

compound  inner  tube.  C,  and  is  broken  up  into  jets  by  the 

'  perforated  cap.  c.     The  tube.  C.  is  made  up    of    several 

parts   connected    by   perforated   sleeves.    D,   through   the 

perforations,  d,  of  which  air  is  drawn  from  the  annular 

space  jA1,  by  the  jets  of  water.     The  mixture  of  air  and 

water   finally  enters    the   expanded  portion.   E,  which   is 

ed  on  to  the  end  of  the  casing.  A,  and  serves  as  a  seal 

to  prevent  back-pressure  of  air  from  the  escape  pipe.  F. 

The  joints  of  the  apparatus  are  made  tight  by  the  rubber    i 

washers.   G,   H,   e,   and   the  metal   washer,   h.     The  inlet 

ends,  c1,  of  the  segments  of  the  tube,  C,  have  a  trumpet 

shajie  and  the  outlet  ends,  c2,  a  square  shape  as  shown. 

1   water  be   drawn   into   the  annular  space.   A1,   in 

tuence  of  any  accident,  the  vacuum   in  A1    can   be    | 

destroyed  by  opening  the  valve,  M. — W.  H.  C. 

fugal  machines;    Continuously  operative   .     R.    \ 

Haddan,      London.     From      Aktiebolaget       Separator, 
81     kholm.     Eng.  Pat.  16,000,  July  14".  1906. 

The  claim  is  for  a  continuously  operating  centrifugal 
nachine  for  separating  solids  from  liquids.  The  drum 
s  formed  of  a  number  of  superposed,  conical,  perforated 
.Mates  with  solid  plates  interposed  between  them  to  guide 
the  liquid.     Modifications  are  claimed,  in  which  the  out 


Bon   openings  are  formed   bj  iging  with  ami 

movable  in  relation  to  i  m  b  other,  oi  the  solid  and  perfoi 

ut.il  plates  may  be  tie  piece  with  channels  formed  In 

the  plate-body  to  allow  the  material  to  pass  from  the  out- 

i|mnings  to  the  |»ripliery  of  the  drum.      W  .  II.  ( '. 

Centrifugal  machines  for  drying  »r  tjlir  purposes  . . 

K.    Haddan,   Londi         I  Separator. 

Stockholm.     Eng.  Pat  16,001,  duly  U,  l 

Tut:  improvement  oonsiste  in  introducing  supplementary 

.  between  the  usual  ones.     The  nun. 'rial  to  be  tr. 
is  introduced  into  the  drum  through  the  spares  between 
one  side  of  the  supplementary  due  and   the  adja 

ordinary  disc,  and  through  the  ■  mg  spare  on  the 

other  side  any  desired   gaseous  or   liq  vy  be 

introduced  to  aet  on  the  material  111  the  drum.    -W.  H.  C. 

I'm  ted  States  Patents. 

Muffle  or  furnace  for  annealing.     A.  Smallwood,  Assignor 
t..  The  Incandescent    Heat  Co.,   Ltd.,    London.     I    3 
Pats.  833,640  and  833,641,  Oct.  16,  1906. 

Seb  Eng.  Pat.  18,877  of  1905  ;  this  J.,  1906,  1049.— T.  F.B. 

Separator ;      Centrifugal    .     J.     J.     Bcrrigan,     East 

Orange,    N.J.,    Assignor    to    F.    J.    Arcnd.    New    York,, 
and  J.    Bernstrom,    Stockholm.       U.S.    Pat.    834,043, 
Oct.  23,   1906. 

The  material  to  be  separated  is  introduced  through  an 
axially-mountcd  feed  tube,  fitted  with  a  worm  conveyor, 
and  discharging  through  a  lateral  opening  rotating  with 
the  horizontal  rotary  separating  vessel.  The  outlet  for 
the  separated  liquid  portion  is  arranged  between  the 
circumferential  wall  and  the  axis  of  the  vessel,  whilst 
the  solid  portion,  deposited  in  the  vessel,  is  removed  to 
a  discharge  opening  by  means  of  a  spiral  conveyor 
mounted  on  a  cage  which  surrounds  the  feed  tube  inside 
the  vessel,  and  is  rotated  at  a  rate  of  speed  different 
from  that  of  the  vessel  itself. — C.  S. 

Pyromrter  ;     Eltctncat-rtsiftance  .      E.    F.    Northrup. 

Philadelphia,  Pa.     U.S.  Pat.  834,162,  Oct,  23,  1906. 

The  pyrometer  comprises  a  porcelain  tube,  a  low-resistance 
temperature-measuring    conductor    mounted    inside    and. 
near  one  end  of  this  tube,  supports  for  the  conductor, 
separate   insulating    tubes,   inside  and  nearly  as  long  as- 
the    porcelain    tube,    and    enclosing    current    leads    and 
potential  leads  connected  with  the  resistance  conductor; 
a  head  receiving  one  end  of  the  porcelain  tube,  and  fitted- 
with   terminals  for  the  potential   and  current  leads,  and. 
an  outer  metal  tube,  surrounding  the  porcelain  tube  near 
the  head,  and  fitting  into  a  metal  cap  secured  to  the  face 
of  the  head.— C.  S. 

French  Patents. 

Crucibles  of  sand  and  lime  ;    Process  for  the    manufacture 

of .     S.  W.  Berglund.      Fr.  Pat.  366,830,  April  -27. 

1906. 
The  mixture  of  sand  and  lime,  to  which  other  materials, 
such  as  cement,  may  be  added,  is  brought  into  the  moulds  - 
in  a  state  of  suspension  in  water,  and  submitted  to  pressure  - 
without    removing    the    water.     The    pressure    may    be- 
applied  at  temperatures  above  100'  C. — A.  G.  L. 


Filter  ;  Recuperative 


June 


51.  Lamort.  Fr.  Pat.  366,807, 
2,  1906. 


The  liquid  to  be  filtered  is  placed  in  a  vessel,  through, 
the  perforated  bottom  of  which  it  descends  on  to  a  movable 
endless  belt  of  wire  gauze,  which  is  caused  to  oscillate 
continuously.  The  solids  separated  from  the  liquid  are 
discharged  into  a  suitable  receptacle.  The  liquid  adhering, 
to  the  under  side  of  the  gauze  is  removed  by  contact 
with  blades  of  wood  arranged  below  the  belt. — C.  S. 

Vacua  ;    Process  and  apparatus  for  obtaining  high   . 

F.  Soddy.     Fr.  Pat.  307, 5»7,  June  30,  1906. 
See  Eng.  Pats.  17,933  of  1905.  and  5348  and  5349  of  1906  ;: 
this  J.,  1906,  682  and  853.— T.  F.  B. 
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■Coals  ;    Determination  of  calorific   value   of by  the 

Parr   calorimeter.     E.    J.    Oonsfcam    and   R.    Rougeot. 
Z.  angew.  Chem.,  1900,  19,  1796—1806. 

The  authors  have  measured  the  calorific  values  of  a 
large  number  and  variety  of  coals  by  Parr's  method,  and 
have  investigated  the  effect  of  a  number  of  details  in  the 
working,  comparing  the  results  with  those  obtained  from 
the  same  coals  with  the  .Mahler  bomb.  The  chief  con- 
clusions are  as  follows: — (1)  The  factor  to  be  used  (no. 
of  calories  corresponding  to  1°  C.  observed  rise  of  tempera- 
ture in  the  instrument)  is,  with  the  same  coal,  variable 
with  the  quality  (content  of  sodium  peroxide  and  of 
water)  and  with  the  coarseness  of  grain  of  the  sodium 
peroxide  used,  and  also  according  as  correction  for  loss  of 
heat  by  radiation  is  or  is  not  made.  The  variation  from 
these  causes  may  amount  to  3  per  cent,  of  the  total  value. 
(2)  The  magnitude  of  other  errors  renders  it  superfluous 
to  correct  for  loss  of  heat  by  radiation.  (3)  The  difference 
between  the  Parr  result  and  the  Mahler  result  is  not 
greater  when  ordinary  high-grade  commercial  peroxide 
is  used  than  when  the  peroxide  is  finely  powdered  ;  the 
closest  agreement  is  obtained  by  using  excess  of  finely- 
ground  peroxide,  together  with  potassium  persulphate. 
In  no  circumstances,  however,  have  the  authors  ever 
obtained  complete  combustion  of  a  sample  of  coal  in  the 
Parr  calorimeter,  and  they  do  not  regard  its  results  as 
sufficiently  trustworthy  to  serve  as  basis  for  a  decision 
as  to  the  calorific  value  of  a  coal. — J.  T.  D. 

Naphthalene   from    coal   gas ;     Removal   of   .     A.    H. 

White  and  J.  M.  Barnes.     J.  Gas  Lighting,  1900,  96, 
181—183;    244—245;    324—326. 

In  continuation  of  the  investigation  of  White  and  Clary 
on  this  subject  (this  J.,  1906,  59)  the  authors  have  further 
investigated  the  effect  on  the  naphthalene  content  of  the 
gas,  of  the  removal  of  the  suspended  tar  from  the  crude 
gas.  The  experiments  were  canied  out  at  different  works 
by  analysing  the  gas  at  the  inlet  and  outlet  of  the  Pelouze- 
Audouin  tar  separator,  placed  in  all  cases  between  the 
primary  and  secondary  condensers,  i.e.,  before  the  gas 
had  been  completely  cooled,  and  at  the  same  time  a 
sample  of  the  gas  from  the  inlet  was  treated  for  the 
complete  removal  of  the  tar  by  means  of  a  specially- 
constructed  centrifugal  separator,  the  gas  passing  from 
this  apparatus  being  also  analysed.  The  results  obtained 
show  that  the  separation  of  the  suspended  tar,  whether 
by  the  Pelouze  or  the  centrifugal  separator,  simultaneously 
effects  the  removal  of  a  considerable  proportion  of  the 
naphthalene  vapour  from  the  gas,  although  no  material 
reduction  of  temperature  occurs  during  the  separation. 
The  authors  believe  that  this  reduction  is  due  to  the 
fact  that  in  the  process  of  separation  the  gas  is  brought 
into  intimate  contact  with  the  tar,  thus  enabling  the  latter 
to  effect  its  full  solvent  action  on  the  naphthalene  still 
present  as  vapour  in  the  gas.  The  amount  of  naphthalene 
left  in  the  gas,  however,  becomes  greater  as  the  tempera- 
ture at  which  the  gas  passes  through  the  separator 
increases.  Whilst  in  most  cases  it  is  found  that  the 
complete  or  nearly  complete  removal  of  the  suspended 
tar  is  advantageous,  experience  at  one  works  examined, 
has  shown  that,  under  the  particular  conditions  p/evailinf 
there,  such  complete  removal  is  undesirable,  as,  if  carried 
out,  stoppages  from  deposited  naphthalene  quickly  occur 
in  the  secondary  condenser  and  scrubbers,  which  are 
obviated  by  working  the  Pelouze-Audouin  separator  in 
such  a  manner  as  only  to  remove  a  portion  of  the  sus- 
pended tar.  The  exact  causes  of  the  abnormal  results  at 
this  works  have  not  yet  been  elucidated.  The  authors 
tind  that  it  is  impossible  to  obtain  from  large  mains  a 
true  average  sample  of  crude  gas  containing  suspended  tar, 
the  amount  of  the  latter  being  about  three  times  as  great 
near  the  edge  as  at  the  centre  of  the  main.  Further  tests 
have  been  made  with  regard  to  the  absorption  of 
naphthalene  by  solvents  at  high  temperatures,  and  it  is 
shown  that  under  suitable  conditions   heavy   tar,    pitch. 


and  even  the  so-called  "  free  carbon  "  of  coal-tar  all  absorb 
considerable  quantities  of  naphthalene,  the  amount 
absorbed  under  the  conditions  of  the  experiment  increasing 
with  rise  of  temperature.  The  authors  also  reply  to 
some  of  the  criticisms  made  upon  their  previous  paper 
(this  J.,   1906,  60).— H.  G.  C. 

Steam  ;   Dissociation  of .     I.     H.  v.  Wartenberg.    II. 

W.  Nemst  and  H.  v.  Wartenberg.     VII.,    pages    1093 
and  1094. 

Carbon  dioxide  ;    Dissociation  of  .     W.   Nernst  and 

H.  v.  Wartenberg.     VII.,  page  1094. 

Water  vapour  and  carbon  dioxide  ;    Dissociation  of at 

high  temperatures.    I.  Langmuir.     VIL,  page  1094. 

English  Patents. 

Fuel ;     Combustible    gaseous    for   the    generation   of 

motive  power.  G.  M.  S.  Tait,  New  York.  Eng.  Pat 
9501,  April  23,  1906. 
Air,  substantially  free  from  moisture,  is  passed  without 
the  admixture  of  steam  through  a  deep  bed  of  fuel  (say 
3  ft.  to  5  ft.),  so  as  to  produce  a  gas  consisting  substantially 
of  carbon  monoxide  and  nitrogen,  with  less  than  5  per 
cent,  each  of  carbon  dioxide  and  hydrogen.  The 
cooled  and  purified  gas  is  mixed  with  air  in  pre- 
determined proportion  in  the  cylinder  of  a  gas  engine, 
compressed  to  between  11  and,  16  atmospheres,  and  then 
ignited.  It  is  claimed  that  the  elimination  of  hydrogen 
from  the  gas,  leads  to  increased  efficiency,  owing  to 
the  high  compression  thereby  rendered  permissible.  If 
the  fuel  used  be  coal,  or  other  chnkering  material,  a  mix- 
ture of  air  and  carbon  dioxide  or  gaseous  products  of 
combustion,  may  be  used  instead  of  pure  air  ;  the  endo- 
thermic  reaction  of  the  carbon  dioxide  upon  the  carbon 
thus  reduces  the  temperature  and  prevents  chnkering. 

— H.  B. 

Coke   ovens.     W.    Klonne,    Magdeburg,   Germany.     Eng. 
Pat.  21,135,  Oct.   18,  1905. 

See  Fr.  Pat.  358,624  of  1905  ;  this  J.,  1906,  309.— T.  F.  B. 

Carbureited   air  apparatus.     T.    H.    Glasscoe,   Wanstead, 
Essex.     Eng.  Pat.   14,226.  July  10,  1905. 

The  carburetter  is  constructed  in  sections,  each  provided 
with  its  own  air-inlet  and  gas-outlet  valves,  these  being 
so  connected  to  the  bell  of  the  gas-holder  that  the  number 
of  sections  in  operation  is  controlled  by  the  movements 
of  the  bell.  Each  section  is  fitted  with  a  jacket  through 
which  hot  water  or  other  heating  fluid  can  be  passed,  the 
admission  valves  being  likewise  controlled  by  the  move- 
ments of  the  gas-holder  bell,  so  that  only  the  sections  in 
operation  are  heated.  Thermostatic  devices  are  also  used 
in  connection  with  the  air  valves,  so  as  to  counteract  the 
influence  of  changes  of  temperature  upon  the  richness  of 
the  carburetted  air  produced. — H.  B. 

Furnaces  used  in  connection  ivith  gas  retorts.  J.  H. 
Brown,  Nottingham.  Eng.  Pat.  18,723,  Sept.  16,  1905. 
In  a  generator  for  heating  gas  retorts,  having  a  series  of 
overlapping  flat  bars  under  its  charging  inlet,  the  level 
grate  at  the  foot  of  the  said  step-like  arrangement  of  bars, 
and  the  door  at  the  front  of  the  same,  are  dispensed  with 

— H.  B. 

Gas    generators ;      Suction .     J.     G.     L.     Bormann, 

Charlottenburg,  Germany.     Eng.   Pat.  7499,  March  28, 
1906. 

See  U.S.  Pat.  817,035  of  1906  ;  this  J.,  1906,  421.— T.  F.  B. 

Fe.rrocyanides  ;    Jlanufacture  of  from  gas-purifying 

masses    or    other  ferrocyaniferous  masses.        T.    Bello- 
uitsch.    Eng.  Pat.  8362,  April  6,  1906.    VIL,  page  1095. 

Gases  ;    Process  for  removing  sulphide  of  hydrogen  from 

.     E.     Burschell,     Landau,     Bavaria.     Eng.     Pat. 

11,133,  May  12,  1906. 

See  Fr.  Pat.  366,047  of  1906  ;  this  J.,  1906,  976.— T.  F.  B. 
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Metals  ;    Inert  electrical  ./ [for 

lamps],  II.   Kuzel,  Baden, 

i.     Eng.  Pat.  7655,  March  30,  1906.     Under  Int. 
.  Jul)  26,   1905. 

SuFr.  Pat  364,613  ol  1906;   this  J.,  1906,920.     T   F.  B. 

-■!    incandescence    bodies;      Method    of    producing 

ir  [tungsten]  .     Deutsche  (■asgluhlicht    A   G 

Berlin.     Ene.    Pat    14,901,  June  30,   1900. 
Under  Int.  Conv.,  Oct  28,  1005. 

r  t.i  obviate  the  distortion  which  occurs  when 
electrical  glow-bodies,  during  their  manufacture, 
irr  heated  white  hot  in  suitable  ;»»«  by  the  i 
urrent.  the  proce  a  is  bo  conducted  that,  when  an  alter- 
i a 1 1 1 1 _-  current  is  used,  its  periodicity  is  increased  to,  say, 
the  form  of  curve  of  the  current  is  selected  so  as 
o  make  the  periodic  fluctuations  of  temperature  less  than 
n   the   case   of   the   usual,   approximately   sums  ; 

ing   current    having   a    periodicity   of   60   or   less. 
*Vhi  u  a  continuous  current  is  used,  the  influence  of  the 
d  permeating  the  workroom  is  eliminated  or 
Arrected,  as,  for  instance,   by  enclosing  the  room  in  an 
ron   casing,   by   compensating   the   magnetic   field   by  a 
■  uit.iMe  additional  field,  by  setting  the  loops  of  6 
■trpendicular  to  the  horizontal  components  of  the  mag- 
eld,  or  by  changing  the  position  of  the  tilanient 
■ring  the  operation,  so  that   the  terrestrial   magnetism 
■arte   a    twist   in   the  opposite  direction  to  what  it  did 
-H.  B. 

United  States   Patents. 

Furnnc,    gases;    Apparatus  fur  purifying  and   re-heating 

.     I).    Lamond,    Pittsburg,    an. I    P.    I>.    Lamond, 

Allegheny,  i'a.     U.S.  l'at.  833,467,  Oct  16,  1906. 

I'n k.   apparatus   consists   of   a    series   of   communicating 

■ttling  chambers  arranged  within  a  series  of  communica- 

low  walls  ;   means  for  admitting  impure  gas  to  the 

unlier  of  the  series;   a  gas  washer  communicating 

with   the  last  chamber  of  the  series  ;    a   connect 

passing  the  washed  gas  through  th  hollow  walls 

ing  with  the  last  of  the  scries),  in  order  to  reheat 

:    and  an  outlet   for  the  purified  and  heat 

from  the  hollow  wall  of  the  first  chamber  of  the  series. 

— c  - 

B«V    and  gas;    Process  of  producing  .     F.    Logan, 

Phccnixville.  Pa.     U.S.  Tat.  833.471.  Oct.   16,  1906. 

The  oven  (see  U.S.  l'at.  833,611;  following  abstract) 
s  charged  with  coal,  and  when  the  charge  is  hot 

for  coking  off,  steam  is  admitted  below.  The  resulting 
water-L'as  is  mixed,  in  the  oven,  with  gas  distilled  from 
:oal  in  another,  and  with  oil-gas  generated  simultaneous!) 

in  the  tirst  oven,  the  mixed  gas  being  then  drawn  off  to 
the  gasometer. — C.  S. 

Cole  and  gas  :   Apparatus  fur  making .     F.    I 

Phccnixville.  Pa.     U.S.  Pat.  833,611,  Oct   16,   1906. 

A  number  of  coke  oven.-,  each  with  a  perforated  i 

or  grate,  and  a  steam  inlet  below,  and  an  oil  inlet 

the  same,    are   connected   together    by    means   of   a    pipe 

■Mending   through    their   upper    walls,    and   lined    with 

valves  between  the  ovens.     A  valved  pipe  leads  from  the 

ovens  to  a  suction  fan  for  withdrawing  the  gas.- 

Betort  ;     Vertical   for  the  destructive   distHlat 

11.  \V.  YVoodall,  Wimborne,  Assignor  to  V  M. 
Duekham,  Parkstone.  U.S.  Pat.  $33,861,  Oct.  23, 
1906. 

See  Eng.  l'at.  21.447  of  1905;   this    '  i    1     B. 

ing .     J.  S.  S  '  hicago, 

111.     U.S.  Pat  833,182,  Oi  t  16,  1906. 
-   is   passed    from   a  generator   up   through   a    i  ar- 
bnretter,  and  from  the  top  of  this  to  a  second  carburetter. 
lowu  which  it  also  passes.     At     r  near  the  bottom  of  th* 

second  carburetter   a   i   •< 

returned   through  a   passage   at   the   bottom   of   tl. 
huretters   to   the   rirs!    carburetter,   whilst   the  remainder 


of  tl  n   to  it-  destination  itned 

the  lirst  ,  arlmrctter 

I lnr  with  .  ng  from  tl  and  on 

mixed  w ith  steam  or  oil  or  both.     (See  following 

at.stra    t]       W.  C.    II. 

producing    apparatus.     J.    S.    Smith.    Chicago,    III. 
U.S.  l'at.  833,266,  Ool    16,  1906. 

1  •-  this  apparatus,  tl  led  with  a  cone 

that  forms  the  upper  part  ol  -  hamber, 

and  supports  some  chequer-work,  which  is  surrounded  by 
a  supplementary  combustion  chamber.     Means  are  pro- 
vided  for  supplying   hyd  to   both   combustion 
chambers,    and    also    air    and    steam    to   either.      The   gas 
from  the  generator  enters  the  tirst   of  a  aeries  of  two  or 
more  carburetters    it    or   near   the   bottom,   and   passes 
up  the  carburetter  t,,  the  top,  and  thence  through  a  passage 
to  the  top  of   the  second   carburetter.      The  carburetters 
are  alio  connei  ted  at   their  lower  ends  by  ■  passage,  m 
which   is   a    fan    or  other   means   for  inducing   the   return 
rtion  of  1       a       rhich  has  passed  down  the  second 
carburetter,  to  the   first     The   lower  part  of  the  second 
bcretter  is  provided   v  rge  pipe,  con- 
.:  it  with  th.                          W.  < '.  H. 

Gas;   Method  of  producing  heating  and  illuminating  . 

J.  S.  Smith,  Chicago,  III.     U.S.  Pat.  833,346,   Oct  L6, 
1906. 

( .  \s. producing  materials,  oil,  steam,  and  air  are 
forcibly  conducted  through  a  decomposing  degree  of 
in  a  generating  chamber,  and  then  subjected  to 
a  violent  impact,  whereby  their  molecules  are  finely 
divided,  and  concurrently  subjected  to  an  amount  of 
heat  Sufficient  to  dissociate  their  vapours.       These  vapours 

are  then  confined  in  the  presence  of  the  heat,  until  re- 

•1    into   a    volume    of    tixed    gas.      When    this   gas 
i-  discharged  from  the  retort,  additioi  is  forcibly 

delivered  at  ross  the  path  of  the  gas,  with  a  violent  in.i 
by  which  means  the  molecules  become  finely  divided  in 
the  presence  of  a  degree  of  heat  sufficient  to  dissociate 
-team   into   gases,    which   become  thoroughly   mixed 
with  the  a  led  in  the  earlier  part  of  the  pr. 

and  the  leai-  of  generation  produced  are  utilised  for 
maintaining  a  decomposing  temperature  in  the  generating 
chamber.  A  heating  and  illuminating  gas,  containing 
an  excess  of  oxygen  and  hydrogen,  derived  from 
decomposed  steam,  is  tliu*  continuously  produced.  S 
also  r  s  Pats  B17.279  r,d  S17.2S0  of  1906;  this  J.,  1906, 
465.)— W.  C.  H. 

Apparatus    for  producing  hydro-oxygen .       A. 

I    and     H.    F.    Smith,    Assignors    to   C.    H.    Zink, 
Philadelphia.  Pa,     U.S.  Pat  833,399,  Oct  16,  1906. 
The  apparatus  described  has  a  chamber  with  which  are 

...ted  two  others,  one  an  air  and  the  other  a  _ 
chamber.  Each  of  these  can  be  heated  by  separate 
burners,  connected  with  the  first-mentioned  chamber, 
which  is  beyond  the  heat  zone  of  the  burners,  e.g.,  below 
them.  Air  under  pressure  is  supplied  to  the  air  chamber. 
where  it  is  superheated,  and  the  gas  can  lie  similarly  super- 
heated in  its  chamber,  the  supplies  of  air  and  gas  to  the 
chambers  being  under  separate  control.  The  heated  air 
and  gas  mix  in  the  first-mentioned  chamber,  from  which 
the  new  gas  is  led  to  a  desired  point  for  use. — \\  .  <  .  H. 

Mtthod  of  producing  .      A.  Lang   and    H.   F. 

Smith.  Assignors  to  ( '.  H.  Zink.  Philadelphia.  Pa.     D  S 
....  Oct    1'-.  1906. 
Tut;  method  ..f  producing  a  new  and  diss;:  •  -  - 

in  superheating  a  hydrocarbon  gas,  and  leading  this  in 
its    heated   con. I  i   a  chamber,  where  it    is    mixed 

with  air,  supplied  under  pressure,  and  superheated  or 
not.  The  product  of  the  union  of  the  heated  gas  and  air 
mav  also  he  highly  heated  in  the  chamber  in  which  they 
unit        W.  '  .  M.  ' 


ng   hoit    in    . 

Fiankiort     on    Maine,  Germanv.     U.S. 
i     t.  16,  1006. 

See  Fr.  Pat.  353.0S5  oi  1905  ;  this  J.,  1905,  961.— T.  F.  B. 
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Carburetter.  J.  C.  Smith.  Assignor  to  \V.  E.  Smith, 
Gouverneur,  N.Y.      U.S.  Pat.  834,029,  Oct.  23.  1906. 

The  apparatus  comprises  an  aerometer,  with  an  air-supply 
pipe,  and  a  gasolene  or  oil  tank  connected  by  a  pipe  with 
the  carburetter,  to  which  air  is  supplied  from  the  aerometer. 
A  series  of  sprocket-wheels  and  chains  arc  connected  with 
the  aerometer,  and  with  a  clutch  mechanism  mounted 
on  a  shaft.  By  this  means  the  aerometer  can  be  raised, 
and  the  valve  regulating  the  flow  of  oil  from  the  tank  can 
be  operated.  Air  under  pressure  is  supplied  to  the 
carburetter  from  the  aerometer,  and  the  combustible  gas 
removed  from  the  carburetter  to  its  destination  by  a  pipe. 
An  escape-pipe  is  provided  to  conduct  oil  or  liquid  from 
the  carburetter  back  to  the  oil  tank. — \V.  C.  H. 

Gas-generator.  G.  Cotbran.  Assignor  to  Chicago  Title 
and  Trust  Company,  Chicago.  U.S.  Pat.  834,109, 
Oct.  23,  1906. 

The  gas-generator  consists  of  a  conical  fire-pot,  that  has 
below  its  apex,  and  within  the  transverse  plane  of  the 
upper  portion  of  the  fuel,  lateral  passages,  each  of  which 
opens  into  a  vertical  passage  extending  upwards. 
Above,  and  in  direct  communication  with  the  apex  of  the 
fire-pot,  and  of  the  full  cross-sectional  area  of  the  apex, 
is  a  vaporising  chamber,  into  which  commingled  hydro- 
carbon and  superheated  steam  are  projected.  The 
vertical  passages  from  the  fire-pot  communicate  with  a 
final  fixing  chamber,  so  that  vapour  produced  in  the 
vaporising  chamber  is  drawn  downwards  into  the 
incandescent  material  in  the  fire-pot,  from  which  it  escapes 
laterally  into  the  lower  end  of  the  fixing  chamber.  This 
chamber  consists  of  annular  passages,  the  inner  of  which 
communicates  at  its  lower  end  with  the  vertical  passages 
from  the  fire-pot,  permanent  gas  being  withdrawn 
for  distribution  from  the  lower  end  of  the  outermost 
passage  of  the  final  fixing  chamber.  These  annular 
passages  are  partly  filled,  and  closed  with  chequer-work. 
A  pipe  connection  leads  from  the  permanent-gas  outlet, 
and  is  combined  with  a  draught  pipe  and  water  seal. 
Means  are  provided  for  supplying  superheated  steam  and 
air  below  the  incandescent  material  in  the  fire-pot.  At 
the  top  of  the  furnace,  and  subjected  to  its  heat,  is  a 
coil  for  superheating  steam.  This  coil  is  connected  with 
an  up-take  and  down-take  air  pipe,  located  in  the  wall  of 
the  generator,  to  supply  air  and  superheated  steam  to  the 
furnace  below  the  grate  of  the  fire-pot.  to  create  a  blast  foi 
firing  the  furnace.  The  air-supply  pipe  is  provided  with  an 
upward  relief  pipe.  The  superheated  steam  from  the  coil 
is  also  used,  by  means  of  suitable  pipe  connections,  to 
inject  the  hydrocarbon  and  superheated  steam  into  the 
vaporising  chamber. — W.  C.  H. 

Gas  analysis  ;  Apparatus  for .     A.  Bayer.     U.S.Pat. 

834,040,  Oct,  23,  1900.     XXIII.,  page  1120. 

French  Patents. 

Liquid  fuel  for  explosion  motors.  L.  A.  A.  Htnnequin 
and  G.  J.  B.  Cayeux.  First  Addition,  elated  .May  2'.' 
1906,  to  Ft.  Pat.  350,210,  I  tat,  6,  1904.  (See  Em-.'  Pat 
11,680  of  1905  ;    this  J.,  1905,  1006.) 

Two   to   three   grms.    of   camphor   arc    mixed    with  8 7 

grms.  of  naphthalene,  and  10 — 25  grms.  of  the  mixture 
are  dissolved  in  1  litre  of  petroleum  ;  or  the  proportion 
of  camphor  may  be  raised  till  it  is  equal  to  or  gri  ater  than 
that  of  the  naphthalene. — ('.  S. 

B  Apparatus  for  ,                        ooling 

for  use  ii  rhe  Blast  1  uraace  Power 

Syndicate,  Ltd.  Fr.  Pat.  366,955,  April  II.  1906      \ 
page  1102. 

Gases;   Cleaning .     H.  X.  Potter.     Fr.  Pat.  366,814. 

June  2,  1906.     Under  Int.  Com.,  June  Id,  11105. 

SEEEng.  Pat.  12.210  of  1900;  th,    J.,  1906,  684      T.  F.  11. 

Qui  furnMes.     J.   II.   Ladd.     Fr.  Pat.  367,242,  June  18 

1906.     I'ndcr  Int.  Conv.,  Dec.  1.  1905. 
HieNH   temperatures   are   attained  in   a  gas-fired    furnace, 
by  burning  the  in  under  pressure.     The  fnn.;u 


employed  in  carrying  out  the  invention  comprises  a  strons 
combustion  chamber,  preferably  lined  with  refracton 
material,  and  provided  with  a  removable  door  forcharginj 
and  discharging  the  substance  to  be  heated,  one  or  more 
burners  or  tuyeres,  fitted  with  wire  gauze  diaphragms 
through  which  the  self-burning  gaseous  mixture  is  drivei 
into  the  furnace,  and  an  outlet  for  the  products  of  combus 
tion,  the  regulation  of  the  outlet  serving  to  control  the 
pressure  within  the  furnace. — H.  Ii. 

Gas  for  lighting,  heating,  and  motive  power  ;    Manujaetur 
of .     P.  Sabatier.     Fr.  Pat.  361,704,  Aug.  18,  1905 

CARBON  monoxide,  produced  by  passing  carbon  dioxide 
through  incandescent  carbonaceous  matter,  is  puritiet 
from  sulphurous  products,  and  then  passed  over  reducet 
nickel,  cobalt,  or  iron,  at  a  temperature  of  about  500°  CI 
The  carbon  monoxide  is  thus  decomposed  into  the  dioxide 
with  deposition  of  finely  divided  carbon  upon  the  metal;  the 
carbon  dioxide  is  returned  to  the  generator,  and  thus  acts 
continuously  as  a  vehicle  for  converting  the  carbon  of  the 
fuel  into  the  fine  material  deposited  upon  the  nickel,  &ct 
Steam  is  passed  over  the  mixture  of  metal  and  carbon 
either  alternately  or  simultaneously  with  the  carbonisinj 
process,  whereby  a  mixture  of  methane,  hydrogen,  ant 
carbon  dioxide  is  produced.  The  carbon  dioxide  i: 
removed  by  means  of  an  alkaline  solution.  (Compart 
this  J.,  1906,  975).— H.  B. 

Generator  of  gas  at   high   temperature  and  pressure.     M 
Castelnau.     Fr.  Pat.  367,025,  June  9,  1906. 

A  REcnrRocATTSG  pump,  driven  by  a  motor  or  othei 
suitable  means,  is  fed  with  petrol  or  other  combustible 
liquid  at  atmospheric  pressure,  and  with  compressed 
oxygen,  and  drives  the  explosive  mixture  produceq 
into  a  vessel  wherein  it  is  igniteel.  If  desired,  the 
temperature  of  the  combustion  may  be  reduced  by  forcinij 
a  certain  proportion  of  water  into  the  explosion  vessel j 
by  means  of  a  water  pump.  The  resulting  gases,  at  I 
high  temperature  and  pressure,  are  utilised  for  driving 
turbines,  piston  motors,  or  the  like. — H.B. 

Suction    Gas    producer.      J.    Hulet.      Fr.    Pat.    367,064 
June    11,    1906. 

The  producer  is  provided  with  a  covered  rotatable  hoppei 
having  a  conical  base  and  resting  on  a  conical  seat,  openings 
being  provided  at  one  side  of  the  base  and  seat,  througl 
which  fuel  may  descend  into  the  combustion  chamber  a 

1  required.  I  In  rotating  the  hopper  so  that  the  two  opening: 
do  not  coincide,  it  may  be  re-charged  with  fuel  (sufficient 
to  last  for  several  hours)  without  any  air  gaining  access  t> 
the  producer.  The  fire  rests  upon  a  grate  which  may  be 
withdrawn,  to  facilitate  the  cleaning  of  the  apparatus 
Two  vaporisers  are  provided,  an  annular  one  surroimdin: 
the  combustion  zone,  and  one  placed  above  the  fuel  it 
the  path  of  the  hot  gases  ;  the  water  supply  is  led  first  inte 
the  former  and  then  through  the  latter,  the  steam  producee 
passing  through  perforations  in  the  pipe  through  whicl 
the  air  is  sucked  into  the  producer.  The  scrubber  com 
prises  two  superposed  chambers,  the  lower  eontainin; 
wet  coke,  the  upper,  dry  coke,  the  distribution  of  the  crude 

'  gas  being  effected  at  the  bottom  of  the  lower  chamber  bi 
causing  it  to  bubble  up  through  a  peripheral  water-seal. 

— H.  13. 

Luminous  bodii  s  lor  iiienmh  set  nee   electric  lau>)is  :    ProC<  • 

c/   manufacture  of .     11.  Kuzel.     Second  Addition 

elated  March  S,  1906,  to  Fr.  Pat.  359,025  of  Jan.  9,  1905. 

According  tie  tins  modification  of  the  process  of  manu 
facturing  luminous  bodies  for  incandescence  electric  lamp 
from  plastie*   masses  containing  refractory  materials  in  • 

j  colloidal  condition  (see  Eng.  Pat.  28,154  e>f  1904  :  this  J. 
1906,  1 151,  tin  liquid  or  gelatinous  components  are  replace! 
wholly  or  in  part  by  colloidal  oxides  ejr  hydroxides  eif  the 

,  elements,  in  a  liquid  or  gelatinous  condition,  with  oi 
without  the  addition,  to  an  amount  exe      ding  50  per  cent. 

I  of  arsenic  or  antimony,  or  both,  or  their  oxygen  or  sulphui 
compounds  in  a  colloidal  condition,  nr  in  line  powder 
The  resulting   masses   are-  dried  slowly,   then   heated  '■ 

I   abovb  CO"  C,  and  finally  heated  to  a   white   heat  in  I 
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inert  atmosphere  (or,  when  oxygen  or  sulph  n.l- 

arc   uaed,    in   a   reducing   atmosphere).      I  li nn 

between  i In1  filaments  ami  the  supply   luctoi     may   be 

iniiliir  plasti  .  in  n  thinner  paste,  » 

i„  heated  (o  a  «  Kite  Kenl   in  n  neutral  or  i 

fhere.     (S  102  ol   1 1 H >;""«    m  I     SO.">7   o( 
;     tin-  J.,    1906,   307  ;  Ml  ;   and    Fi     I'at.   304,(51 

|906;    tins  J.,    11)00.  920.)     W.  C.  II. 

Luminous  bodi  s  for  electric  ineai 

of    making .     H.     Kuzcl.     Third     Vd 

April  3,  1906,  to  Fr.  Pat    359,025,  Jan.  9,  191 
Int.  Com  .    Vug.  3,   : 

See  Eng.  Pat.  8057  ol  1900;    this  J.,  1900,  841.      I.  I 

Luminous    bodies    of     tungsten    for     incaml  amps 

and  their  modi  oj  m  mufacturc.  Consortium  tur  Elektro- 
chem.  lnd..  G.m.b.H.  Fr.  I'at.  367,009,  June  9, 
1906,      Under  Int.  loin.,  July  5,  1905. 

By  this  i in riu ion,  a  tungsten  body,  suitable  foi  use  as  a 
lilaini'iit  in  incandescence  electric  lamps,  is  obtained  by 
heating    the    tungsten,   preferably    by    electrical    means, 

ost  to  its  fusing  point,  u  inert   ati  10  phere, 

ts    introduction    into    the    lamp.     The    claims 
in. -hide  bodies  obtained  bj  this  process.     W.  C  II. 

Illuminating     metallic    bodies    for    incandi 

lamps;   Process  of  manufacture  of .    Dent- 

gluhlichl  A.-G.l  Vuerges)    Fr.  Pat  367,033,  June  9,  1906. 

Tins  patent  is  for  a  process  of  manufacturing  illuminating 
metallic  bodies  for  incande  i  lectric  lamps,  that  shall 
be  of  uniform  size  and  suitable  shape,  and  consists  in 
heating  to  redness,  by  an  electric  current,  the  threads, 
bent  into  the  form  of  a  stirrup,  after  they  have  been 
finished,  and  in  stretching  the  m  b\  a  force  applied  to  the 
lower  part  of  the  stirrup.      \\ .  i '.  II 

Incandescenci  bodies  for  electric  lamps.  Consortium  fur 
Elektrochem.  lnd.,  G.m.kH.  Fr.  I'at.  307,04o, 
June  11.  1906, 

This  patent  is  for  an  incandescence  body  for  el, 
lamps,  supplied  preferably  with  an  alternating  current, 
and  burning  in  vacuo,  or  in  inert  gases.  The  body  is 
composed  of  a  couductor  of  the  second  group,  such  as 
thoria,  zirconia,  yttria.  &c,  and  a  metal,  in  this  case, 
tungsten  or  an  alloy  of  it.  In  order  to  obtain  as  fine  a 
division   and   as   intimate  distributioi  ble   of  the 

tungsten  in  the  conductor  of  the  second  group,  compounds 
of  tie  two  constituents  are  first  produced  b;  heating  them 
together  (for  example,  a  tungstate  of  thorium  is  formed), 
and  these  compounds  are  afterwards  heated  in  a  redu 
atmosphere,  by  which  means  metallic  tungsten  and  the 
conductor  of  th  .roup  are  re-obtained  in  a  finely 

divided  and  intimately  mixed  condition. — W.  C.  H. 

Incandescence  bodies  of  high   illuminating  pou-er  ;    P 

lor   making   strong .      II.    C.    Aline,  lit.     Fr.    Pat. 

367,628,  June  25.  1906 

See  Eng.  Pat.  15,295  of  1900  ;  this  J.,  1906,  877.— T.  F.  E. 


III.— DESTRUCTIVE  DISTILLATION, 

TAR   PRODUCTS,   PETROLEUM, 

AND  MINERAL  WAXES. 

(Continued  from   i>ti'jc   1036.) 

h'ois  and  mineral  oils  .     >  '  of ,   and 

nctic  connection  bet  M.  A.  I'akiisin. 

Chem. -Zed..    1906,   30.    1041     -1042. 

so    animal    oils.    fish-liver   oil    and    lanolin   give    the 
reactions,  and  their  optical  activity  i 
mainly  due   to   that   substance   or   an   isomeride   ol 
same.*    He  assumes  that  almost    all   mineral  oil 
boiling  point  also  contain  i  holesterol  producl  .  the  i  o 
reactions  in  some  casi  ilmost  identical  with  tl 

of  fish-liver  oil;    and   the   cholesterol   content  seems 
increase  with  the  sp.  gr..  boiling  point,  and  viscosity  of 
the    distillate,    the    pi  rtainahle  colori- 


inetrioally   when   the  rmed  quiokly. 

opti  r 

oils,   sinoe  of  the  naphth 

lubi 

o 

eighl  time  I 

i  li  tin-  phj 
of  mineral  oils.     The  author  r. 
anoe  ol  oholestero  inic  origin 

of    petroleum     III    oil!  ' 

imstanoe    p  tinting  to  a  mi; 

in.    The  low 
derivative  l"'  attributed  to  the  presence  of 

r.uenn  ed  oholesterol.     No  artificially  prepared  petroleum 
ean  be  considei  d   with  the  natural  oil  no 

it  exhibits  optical  activity,  opacity  to  the  polarise, i 
in  dilute  solution,  tl  and  the 

phenomenon   of   dichroism,   even   though   only    man 
in  dilute 
in  the  form  ol    holesterol  an  Is,  and  sulphur, 

phosphorus,    and    oiti 

mineral     oils  ted.     The 

possession   oi    I 

importance  for  the  geology  of  petroli 
and  in  conjunction  with  "  Day's  filtration  phenomena," 
is    considered    to    afford    valuable    information    on 
relative  geological  age  of  mineral  oils,  and  on  the  conditions 
of  deposition  in  a  given  li,  1,1      C  s- 

French  Patent. 

Lubricant  for  machine  parts,  <fcc.  L.  A.  A.  Hennequin 
and  li.  J.  I'..  Cayeux.  Second  Addition,  dated  May  29, 
1906,  to  Fi  Pat.  350,090,  Aug.  1, 1904.  (See  Eng.  Pat. 
11,679  oi   1905  ;    this  J.,  1905,  1008.) 

Approximately  equal  quantities  of  powdered  camphor 

and  naphthalene  arc  mixed  together,  and  60 — 125  grms. 

of  this  mixture  are  dissolved  in  1  litre  of  petroleum. — C.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  from  page  1038.) 

Aminoalizarins  :    Derivatives  of  .     G.   Schultz  and 

I.  Erber.     J.  prakt.  Chem.,  1900.  74.  273-296. 
(  in  boiling  a-aminoalizarin  with  acetic  anhydride 
the  diacetyl  derivative  is  obtained.     This  forms  reddish- 
brown  melting   at   245°   C,   dissolves   in   glacial 
acetic  acid,  chloroform,  and  toluene,  is  sparingly  soluble 
in    benzene   and   acetone,  and   almost   insoluble   in  ether. 
Moderate    action    with    acetic    anhydride    leads    to    the 
ition    of    an    isomeric    diacetyl    derivative,    which 
tsee     from    alcohol    in     yellow    lustrous    needles, 
205    C.      The  benzoyl  derivative  obtained  by- 
heating  a  suspension   of  the  a-base  in  nitrobenzene   v,  ith 
iyl  ,  bloride  forms  reddish-brown  needles,  melting  at 
310°  C     It    is   almost    insoluble   in   alcohol    and   ether, 
sparingly  soluble  in  other  media,  and  remains  unchanged 
when    boiled    with    hvdrochloric    acid.       The   action   of 
benzoyl   chloride   in   excess   leads   to  the  formation  of  a 
dibenzoyl   derivative,    which   crystallises   in   fight    brown 
needles   melting    at    255     I       The    benzoylation    of 
0-base  gives  rise  to  the  formation  of  a  dibenzoyl  derivative 
talhsing   in    matted    yellow   needles,    which    melt    at 
''..  and  are  changed  into  the  mono-derivative  melting 
.   ,     when  dissolved  in  strong  sulphuric  acid.     Di 
ion  of  ,i-  and  |3-an  inoahzarin  leads  to  the  formation 
nf  corresponding  diazo  derivatives.      The  diazonium 
pound   ol    tin     .  elds    purpurin    bj    Bublimation, 
whilst  tb      i                ompouud  decomposes  when  similarly 
o-d.     On  boiling  the  latter  with  alkali  ition 

a   brown    prc- 

yielding   alizarin   by   sublimation.     Atl 

prepare  dvesturfs  gave  negative  results  in  the  case  of  the 

a-diazonitim  salt  ;i3-diazoalizarin.  however,  was  found  to 

interact   with   3-naphtholdisulphonic   acid    K   in   alkaline 

c  2 
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solution  to  form  a  product  possessing  dyeing  properties, 
although  only  to  a  slight  extent.  When  a-aminoalizarin 
is  heated  with  sulphuric  anhydride.  1.2-dihydroxy-4- 
aminoanthraquinonc-3-sulphonic  acid  is  obtained,  which 
gives  purpurin-  and  alizarinsulphonic  acids  on  diazoti- 
sation. — D.  B. 


,  [Formation  of  an 
J.    Schwab.       Ber., 


3A-Diaminoguai<icol ;  Note  on  — 
azinc  dyestuff],  F.  Fichter  and 
1906,  39,  3339—3341. 

4-Aminoguaiacol,  on  acetylation  and  nitration,  yields, 
after  elimination  of  the  acetyl  groups,  3-nitro-4-amino- 
guaiacol  melting  at  169° — 171°  C,  winch  on  reduction 
gives  the  o-diamine,  3:4-diaminoguaiacol.  When  a  current 
of  air  is  passed  through  the  aqueous  solution, 
2:3-diamino-S-hvdroxv-l:9-diniethoxyphenazine, 

(HO)(CH30)C6H2<(     \C6H(OCH3HXH,U 

is  obtained,  which  crystallises  from  water  in  nearly  black, 
glistening  needles.  The  substance  gives  a  green  solution 
with  concentrated  sulphuric  acid,  which  on  dilution  with 
water  turns  successively  blue,  violet,  and  red.  The  aqueous 
solution  is  brown-red,  and  on  addition  of  alkalis  becomes 
reddish-yellow.  The  brown-red  alcoholic  solution  has  a 
green  fluorescence.  Animal  and  vegetable  fibres  are  dyed 
brownish-red  from  a  bath  acidified  with  acetic  acid. 

—J.  C.  C. 

Triphenylmethyl.     XV.     M.   Gomberg  and  L.   H.   Cone. 

Ber.,  1900,  39,  3274—3297. 
A  LARGE  number  of  halogen-substituted  derivatives  of 
triphenylmethyl  chloride  have  been  prepared,  which  by  the 
action  of  molecular  silver  in  benzene  solution  and  in  absence 
of  air  give  rise  to  coloured  substances.  The  o-substituted 
derivatives  acquire  the  deepest  shades,  and  the  phenomena 
correspond  with  the  variation  in  colour  observed  by 
Xoelting  consequent  on  the  introduction  of  halogen  in 
the  o-position  of  the  phenyl  group  in  Malachite  Green. 
By  the  action  of  silver  the  "  carbinol  chlorino  "  is  removed, 
and  on  exposure  of  the  coloured  solution  to  the  air, 
the  colour  disappears  and  peroxides  are  formed.  In  the 
ease  of  the  p-substituted  derivatives,  however,  if  the 
action  of  the  silver  be  continued  so  as  to  remove  as  much 
halogen  as  is  possible  by  this  means,  the  colour  is  not 
thereby  diminished,  but  is  lost  on  exposure  to  the  air, 
peroxides  in  this  case,  not  being  formed.  The  authors 
consider  that  these  coloured  compounds,  obtained  by 
removal  of  the  "  carbinol  chlorine,"  must  possess  the 
same  constitution  as  triphenylmethyl  itself,  as  they 
yield  peroxides  of  the  same  type  as  (1ms  the  latter. 
There  must  be  a  very  close  similarity  in  the  constitution 
of  the  stable  triphenylmethane  dyestuffs  and  the  unstable 
coloured  substances  here  described.  The  origin  of  colour 
in  the  latter  must  be  due  to  one  of  the  phenyl  groups 
assuming  a  quinonoid  structure  ;  and,  as  the  colour  of 
the  triphenylmethane  dyestuffs  is  attributed  to  the 
similar  behaviour  of  one  of  the  phenyl  groups,  the  hypo- 
thesis of  a  quinonoid  structure  for  these  colouring  matters 
receives  direct  experimental  support  from  the  foregoing 
researches. — J.  ('.('. 

Benzidinedisulphonic  arid;    Constitution  of  Griess' . 

G.  Schultz  and  \V.  Kohlhaus.      Ber.,  1906,  39,    3341  — 

3345. 
Behzidtnedisuxphonio  acid,  prepared  by  Griess  by 
treating  benzidine  with  fuming  sulphuric  acid,  was 
diazotised,  and  the  diazo-group  eliminated  by  alcohol, 
whereby  diphenyl-3:3'-disulphonic  acid  was  obtained. 
The  free  acid  is  a  yellow,  syrujjy  mass;  the  potassium 
salt  -  from  water  in  colourless  leaflets  containing 

two  molecules  "f  water  >>f  crystallisation.  On  fusion  with 
potash,  3:3'-dihydroxydiphenyl  resulted  which  was 
identical  with  the  compound  known  t<>  possess  thai 
constitution.  Hence  Griess'  benzidinedisufphonia  acid 
is  4:4'-diaininodiphcnyl-3:3'-disulphonic  acid. — J.  G  C, 

Benzidine;    Oxidation  of  \Azo  dyestuffs].     ]].  Will- 

statter  and  L.  Kalb.     Ber.,  190G,  39,  3474-34^2. 

Bv  the  oxidation  of  benzidine  with  silver  oxide  or  lead 


peroxide  in  presence  of  an  indifferent  solvent,  the  authors 
had  previously  observed  the  formation  of  a  substance 
crystallising  in  yellowish-red  needles  which  easily  vielded 
benzidine  on  reduction  (this  J.,  1905,  432).  It  is  now 
shown  that  this  consists  of  diaminoazodiphenyl, 
NH„.C6H4.C6H4.N„.(Y,H4.C6H4.NHo.  Theexact  behaviour 
of  benzidine  towards  oxidising  agents  is  as  follows  : — 
(l)In  neutral  solvents — An  ethereal  solution  of  benzidine 
shaken  with  lead  peroxide  becomes  brownish-yellow ; 
on  adding  very  dilute  acetic  acid  to  a  filtered  portion 
and  shaking,  an  indigo-blue  coloration  is  produced  which 
on  further  addition  of  acid  turns  violet.  This  colour 
reaction  can  only  be  due  to  the  presence  in  the  solution 
of  di-imino-diphenyl  NH:CCH4:C6H4:NH,  which  is  probably 
the  first  product  of  oxidation  of  benzidine  in  the  above 
reaction,  and  which,  by  the  coalescence  of  two  molecules, 
is  rearranged  into  diaminoazodiphenyl.  (2)  In  aqueous 
solution — On  adding  lead  peroxide  or  a  solution  of 
permanganate  to  a  solution  of  benzidine  in  dilute  acetic 
acid,  a  deep  indigo-blue  coloration  is  produced  ;  with 
more  of  the  oxidising  agent  this  becomes  pure  yellow. 
Both  solutions  are  unstable,  the  former  gradually  becom- 
ing violet-red  (especially  with  acids),  and  the  latter  turning 
blue  and  finally  colourless,  a  dark  precipitate  being 
formed.  Probably  the  yellow  solution  contains  the 
di-imonium  salt,  and  the  blue  an  intermediate  product 
of  a  quinhydrone  character.  The  diaminoazodiphenyl 
produced  in  the  above-mentioned  way  was  identical  with 
the  substance  prepared  synthetically  as  follows  : — 1  grm. 
of  4-nitro-4'-aminodiphenyl  was  dissolved  in  250  grmB. 
of  alcohol,  and  amixture  of  150  grms.  of  water  and  75  grnis.  I 
of  a  33  per  cent,  caustic  soda  solution  added.  Five  grms.  I 
of  zinc  dust  were  now  shaken  with  the  hot  liquid  until 
the  colour  disappeared.  The  mixture  was  boiled  for 
a  short  time,  until  the  air  was  expelled  from  the  flask, 
and  filtered.  The  filtrate  rapidly  became  orange,  and 
the  oxidation  was  completed  by  a  stream  of  air ; 
0-4  grm.  of  diaminoazodiphenyl  separated  in  yellowish- 
red  microscopic  needles  which  on  crystallising  from 
benzene  melted  at  287°C.  The  substance  has  practically 
no  affinity  for  the  fibre  ;  wool  and  silk  are  dyed  a  faint 
brown,  which,  however,  disappears  on  washing.  The 
tetrazochloride  was  prepared  by  grinding  the  hydrochloride 
of  the  base  (4  grms.)  with  400  c.c.  of  1  per  cent,  hydro- 
chloric acid,  cooling,  and  shaking  with  a  large  excess  of 
sodium  nitrite  (40  c.c.  of  a  10  per  cent,  solution).  The 
resulting  clear  solution,  on  standing  for  half  an  hour  in 
ice,  began  to  deposit  the  tetrazochloride,  which  was 
completely  precipitated  by  the  addition  of  40  c.c.  of 
concentrated  hydrochloric  acid,  and  allowing  to  stand  a 
further  half-hour.  Prismatic  crystals  with  a  violet  reflex 
were  obtained  which,  on  powdering,  became  orange-red. 
The  substance  contains  2  mols.  of  water  of  crystallisation. 
This  tetrazochloride  is  a  substantive  cotton  dyestuff, 
and  also  dyes  silk  remarkably  well.  A  1  per  cent,  solution 
dyes  mercerised  cotton  from  a  cold  bath  ochre-yellow, 
silk  fiery  orange.  The  dyestuff  has  so  great  an  affinity 
for  silkthat  the  bath  is  exhausted  in  15  minutes.  The 
dveings  are  fast  to  soaping,  alkalis,  acids,  and  boiling. 
The  dye-stuff  produced  by  combining  the  tetrazo-salt 
with  2*mols.  of  naphthionic  acid  is  less  substantive  than 
Congo  Red  and  of  little  value. — J.  C.  C. 

.dso    dyestuffs;     Heats    of   combustion   and   constitutional 

formulas  of .     P.    Lemoult.     Coiupt.    rend.,    1906, 

143,  003—005. 
Results   of  determinations   of   the   heat   of  combustion 
of     a     number     of     azo-dyestuffs     confirm     the     azoic 
(RN:N.C6H4.XH,    or    OH)    rather    than    the    quinonoid 

(H>N.N:CCH4:NH  or  O)  formula  for  these  substances. 

—.1.  T.  D. 

Quinoni  a   im       R   Willstiitter  and  M.  Benz.     Ber.,  1906, 

39,  3482—3491). 
The  authors  have  studied  the  behaviour  of  o-  and  /)-aminc 
and  hydroxy-derivatives  of  compounds,  consisting  of  two 
benzene  rings  united  by  groups,  capable  of  yielding 
quinones,  towards  silver  oxide  or  lead  peroxide  in  benzene 
solution.     Oxidation  of  azophenol. — A  solution  of  5  grms. 
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of  p-azophenol  containing  water  ■  crystallisation,  in 
1    litre    of   ether,    was    shaken    mechanically    with    sil 

prepared  from   15  in  ins.  of  silver  nitrate  (double  the 
theoretical   amount)  and    ID  grins,    of   nnhy  lium 

sulphate.      After  a  few    minutes  the  liquid 
atici  finally,  after  about   nn  hour,  dci 
etui   of   the   re  n  i!.  n    «        reached   wl 
immediate  precipitate  on  shaking  with  water  nnd  a  little 
dilute  ammonia,  and  adding  a  drop  of  lea  I 
Hon.     i'ii  evaporation  of  the  ethereal  solution  _ 
ouinonc  azine     <>•',.  1  i ,  N  \  ' ',  II,  ■<  <     weri 
further  quantity  being  vie], led  by  exti  lue 

with  chloroform.     The  total  yield  was  about  90  per 
of  the  theoretical.     The  oxidation  of  anhydrous  azophenol 
proceeds  much  more  slowly,  and  the  use  of  lead  perox 
.itfer^  no   advantage.      Quinone-azine  is  easily  solubl. 
hot  ethyl  acetate,  acetone,  alcohol,  or  glacial  aci 
sparingly  so  in  the  cold  ;    it   is  also  readily  soluble  in 
benzene  or  chloroform,  sparingly  so  in  ether,  and  nearly 

ble  in  liL'ht   petroleum.     ]t   is  only  slightly 
in  boiling  water,  and  may  be  crystallised* from  this  solvent 
by  boiling  for  a  short  time  with  a  large  quantity  (2000: 1 ), 
and  quickly  cooling.     In  general,  however,  quinone-a 

sed  by  water  :  on  heating  the  aqueous-alcoholic 
solution  a  brown  t.ir  separates.  Alkalis  convert  the 
substance  into  an  amorphous  black-green  mass,  and  it  is 
dissoh  Is  with  a  carmine-red  colour.   The  solutii 

of  quinone-azine  are  much  more  intensely  coloured  than 
those  of  azophenol  ;  ethereal  solutions"  of  the  latter 
are  pure  yellow,  whilst  dilute  solutions  of  the  former 
deep  orange-red.  Quinone-azine  crystallises  from  organic 
solvents  in  two  modifications,  namely  :  in  large,  "dark 
orange-red  prisms  or  needles  yielding  a  brick-red  powder, 
and   in   dark-yellow  rhombohedj  the 

powder  of  which  is  deep  yellow.  Both  forms  exhibit  a 
blue  reflex  under  the  microscope.  The  substance  is  stable 
in  the  air.  odourless,  and  non-volatile.  On  heating,  it  does 
not  melt,  but  burns  at  15S°  C,  previously  becoming  dark. 
It.-  ethereal  solution  liberates  iodine  from  iodine-starch 
solution  and  oxidises  hydroquinone  (quinol),  con- 
verting it  into  the  corresponding  quinhvdrone. 
The      quinhydrone     of      quinone-azine     i  i  m 

blue-black,  bronzy  needles,  melting  at  181°-  182°  ('. 
from  a  solution  of  equimoleeular  quantities  of 
quinone-azine  J  and  azophenol  in  ether.  Quinone- 
aiine  is  reduced  by  powerful  reducing  agents,  such  as 
aluminium  amalgam,  zinc  dust,  and  water,  or  stannous 
chloride  and  hydrochloric  acid  to  p-aminophenol,  by 
sulphurous  acid  or  phenylhydr azine  to  azophenol.  This 
is,  however,  not  identical  with  the  azophenol  from  which 
the  substance  is  derived  (see  succeeding  extract),  ihcida- 
tion  of  p-dihydrorystilbene. — 2  grms  of  dihydroxystilbene 
were  suspended  in  500  c.c.  of  ether,  and  shaken  for  some 
hours  with  25  grms.  of  lead  peroxide.  The  lead  residue 
which  contained  the  product  was  heated  for  a  short  time 
on  the  water-bath  with  500  c.c.  of  benzene  and  50  grms. 
of  peroxide.  The  quinone  OiCgH^CH.CrLCgH^O  crystal- 
lised from  the  nitrate  in  brown  needles.  p-Azoanilin 
not  attacked  by  silver  oxide  in  ethereal  solution,  and  only- 
very  slightly  by  lead  peroxide  in  benzene  solution.  In 
the  preparation  of  this  substance  from  diazoacetanilide 
and  aniline,  p-acetaminodiazoaminobenzene  was  obtained, 
which  crystallises  from  an  ethyl  acetate  solution  on  addit 
of  light   petroleum   in  orange-yellow  needles   melting  at 

-152  C.  It  is  easily  soluble  in  alcohel  or  ethyl 
acetate,  sparingly  so  in  ether  or  benzene,  and  only  very 
slightly  so  in  light  petroleum.  On  saponification  with 
sodium  ethoxide,  p-aminodiazoaminobenzene  is  obtained 
which  crystallises  from  dilute  alcohol  in  brownish-yellow 
needles,  melting  with  decomposition  at  157;  C.  It  is 
easily  soluble  in  alcohol,  sparingly  so  in  ether,  and  insoluble 
I  in  light  petroleum  or  water.— -J.  C.  C. 

henoU  ;    Contribution  to  our  knotdedge  oj  .     R.    | 

\\  lllstitter  and  M.  Benz.     Ber.,  1906,  39,  3492—3503. 

When  quinone-azine  (see  preceding  abstract)  is  reduced  to 
pazophenol  a  new  modification  results,  which  differs  in 
many  physical  properties  from  that  prepared  in  the 
brdinary  manner,  and  from  which  quinone-azine  is  obtained 
Jy  oxidation.     The  ordinary  azophenol  is  called  a,  and  the 


new  modi'  i  f  p., mis  ,,f  difference  aro 

D  in  the  following  t  ible  : — 


Properties. 


Appearance  of 
•  'al». 

irof  powder. 

when  h 

r  with  moist 

air. 
Solubility    in    ben- 
zene at  17  *C. 


Amber-yellow  or 
light-brown  tablet 

I  lurk 
Clir 

No  action. 


1  10800 


I  aih-browu 

blue-ri 

Brio 

Combinea    with 
1  mol.  of  « 


The  two  modification!  have,  however,  so  many  i 

in  common  that  they  are  probably  geometrical  isomerides. 

Azophenol    ji    is    converted    into   a  by  distillation   in  a 

aim,  but  much  decomposition  occurs.  Both  varieties 
yield  the  same  diammonium  salt,  and  give  the  same 
addition  compound  with  phenylhydrazinc.  o- Azophenol 
readily   absorbs    1    mol.    of   ammonia,    but   when   fused, 

nned  in  a  vacuum,  or  distilled,  passes  into  a  condition 

m  which  no  reaction  with  ammonia  takes  place.     When, 

vcr.  the  Btream  of  ammonia  gas  is  passed  over  the 

r  modification  in  presence  of  aqueous  ammonia,  tho 
ammonium  salt  is  finally  obtained. — J.  C.  C. 


A  zomethine    dyeMufjs ;     Influence    of    the    carbon    double 

linking  on  the  colour  of .     R.  Muhlau  and  R.  Adam. 

Z.  Farben-Ind.,  1900,  5,  402—412.     (See  this  J.,   1906, 
1037.) 

A  ivroe  number  of  azomethine  dyestuffs  has  been  pre- 
pared and  their  colour  investigated  by  rubbing  them  in  a 
finely-divided  condition  on  coarse  filter  paper.'  The 
shades  observed  were  compared  on  the  "  Radde  "  inter- 
national colour  scale.  The  characteristic  colorations 
obtained  with  concentrated  sulphuric  acid  were  useful  in 
indicating  the  influence  of  the  various  chromophore  and 
auxochrome  groups  on  the  tinctorial  properties.  The 
s  are  shown  in  the  following  table  : — 


Components. 


Aldehydes. 


Amine 


Benzaldehyde 

Cinnamic  aldehyde    ... 
Xitrobenzaldehyde,  o- 


5  i 


Xitrocinnamic  aldehyde,  »-    ...  ~i 

„         m-  ...  =  ; 

p-    ...  I' 

Pimethyl-p-aminobenzaldehyde  *? 

Dimethyl  -  p   -  aminocinnamic  a 

aldehyde    


8r 
7m 
le 
4m 

27  1 

li 

25  h 

7s 


Colour  in 

concentrated 

H1SO4. 


colourless 
pale  yellow 
i  arlesa 


yellow 
pale  yellow 
yellow 
pale  yellow 


4  k        dark  yellow 


Benzaldehyde  

(.  innamic  aldehyde   

Nitrobenzaldehyde,  0-    

„  m- 

p-    

Xtrocinnamic  aldehyde,  o-  ... 

m  „  m-... 

p-  . . . 

r>i  m.thyl-p-aminobenzaldehyde    1 

Dimethyl  -  p  -  aminocinnamic 

aldehyde    


pale  yellow 
orange-yellow 
yellow 
pale  yellow 
orange 
dark  yellow 
yellow 
dark  orange 
pale  yellow 


12  v 
8p 
8n 

34  n 
00 
«p 
8q 
51 
5i 


4  1         yellow 


Benzaldehyde 

Cinnamic  aldehyde    

Mtrobenzaldehyde.  o-    . . 

„  m-  . . 

p-    . . 

Xitrcvcinnamlc  aldehyde  o- 


Dimethyl-p-aminobenzalJehyde 

Dimethyl  *  p  -  aminocinnamic 

aldehyde    


34  k 

<'n 
8s 

f 
8p 

7s 

8p 


pale  orange 
orange 
dark  yellow 
yellow 
orange 

dark  orange 
7.r         yellow 

3  I         dark  yellow 


[H.sS 
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Components. 


Aldehydes. 


Colour 

on 

Radde 
Amine     scale. 


Colour  in 

concentrated 
H*SO«. 


35  p 

i      ° 
- 

6q 

orange 

reddish-orange 

& 

41 

pale  orange 

l       ^ 

1  1 

red 

Nitroeinnaniic  aldehyde,  o*    ... 

4h 

dark  orange 

m-    .. 

Vq 

orange 

V      •• 

jj- 

2  m 

red 

Pimethyl-p-aminobenzaldehyde 

6m 

pale  orange 

Dimethyl  -  p  -   aminocinnaniie 

*-• 

— 

Is" 

35  0 
6m 
5  m 

yellow 

reddish-orange 

*? 

6p 

orange 

r 

29  i 

dark  red 

Mtrocinnamic  aldehyde,  o-    ... 

^     § 

51 

reddish-orange 

.1                    »»        m-  .. . 

6n 

dark  orange 

p-    ... 

g 

27  h 

dark  red 

Dimethyl-p-aminobenzaldehyde 

8o 

dark  orange 

Dimethyl  -  p  -   aminocinnamie 

/            H 

— 

8s 

S3 

50 

$ 

8q 

vellow 

8s 

pale  vellow 

P-    

Nitrocinnamic  aldehyde,  o-    ... 

,li 

8q 
li 

yellow 

..                   ..        m-  . . . 

cS 

4n 

pale  yellow 

^         ..                            P-   ... 

dS 

31 

dark  yellow 

Dimethyl-p-amincbenzaldehyde 

ta 

3m 

pale  yellow 

Dimethyl  -  p  -   aminocinnamie 

261 

dark  yellow 

The  conclusions  drawn  are:  (1)  the  influence  of  the 
— C:C— group  on  the  shade  of  azomethine  compounds 
can  in  each  case  be  detected.  (2)  When  the  nitro-group 
is  present  in  the  aldehydic  component  an  increase  in 
colour  is  produced.  The  p-position  of  the  nitro-group 
exerts  the  greatest  influence,  the  o-position  rather  less, 
and  the  m-position  the  least.  The  influence  of  the  auxo- 
chrome  dimethylamino-group  in  the  aldehydic  component 
is  weaker  than  that  of  the  chromophoric  nitro-groups  in 
the  same  relative  position.  (4)  The  auxochrome  groups, 
OH  and  N(CH3)2,  contained  in  the  amino-component 
likewise  produce  an  increase  in  colour,  the  latter  group 
to  the  greater  extent.  Among  the  hydroxy-compounds 
the  OH-group  exerts  the  greatest  influence  when  it  is 
in  the  ortho-position. — J.  C.  C. 

Bixin,  the  dyestu/f  of  Bixa  Orellana  ;  Studies  on .     /. 

L.  Marchlewski  and  L.  Matejko.  Anz.  Akad.  Wiss. 
Krakau,  1905,  745—753.  Chem.  Centr.,  1906  2 
1264—1265. 

The  bixin  was  prepared  by  drying  Orlean  (annatto) 
on  the  water-bath,  and  extracting  it  for  two  davs  with 
cold  chloroform,  the  first  extract  being  rejected."  From 
the  solution,  after  evaporating  the  chloroform,  a  brittle 
reddish-brown  mass  was  obtained,  which  yielded  rhombic 
crystals  (m.pt.  198°  C,  or  191-5°  C.  on  slow  heating) 
from  a  mixture  of  chloroform  and  alcohol,  or  from  boiling 
glacial  acetic  acid.  Bixin  is  slightly  soluble  in  chloroform 
(0-34  grm.  in  100  grms.  at  25°  C),  and  almost  insoluble 
in  alcohol,  ether,  and  glacial  acetic  acid  ;  its  best  solvent 
is  pyridine,  and  it  is  also  soluble  in  quinoline  and  boiling 
nitrobenzene.  It  has  the  composition,  C27H3104(OCH3), 
and  on  methylation  with  dimethyl  sulphate,  yields 
the  dimethoxy-compound,  C27H3p03(OCH3)2.  Mono- 
sodium  and  potassium  salts  of  bixin  were  prepared. 
On  reduction  with  zinc  dust  and  glacial  acetic  acid,  bixin 
yielded    a   substance   forming    orange-coloured    rhombic 

crystals  having  a  metallic  lustre,  m.pt.  200-5°  C.  (208° 

210°  C.  on  rapid  heating),  soluble  in  glacial  acetic  acid, 
and  slightly  soluble  in  chloroform,  alcohol,  and  ether.' 
This  product  contains  75-3—75-42  per  cent,  of  carbon 
and  7-64  to  7-73  per  cent,  of  hydrogen.  On  standing  in 
the  air,  and  more  rapidly  on  heating  at  100°  C,  the  colour 
of  the  product  fades,  and  an  almost  white  substance  is 
finally  obtained  containing  58-2  to  58-83  per  cent,  of 
carbon  and  5-82  to  5-93  per  cent,  of  hydrogen.— A  S. 


Dyestuffs  of  the  root  of  Datisca  Cannabina  ;     Studies    on 

the .     A.    Korczvnski   and   L.   Marchlewski.     Anz. 

Akad.    Wiss.    Krakau,    1906,    95—101.     Chem.    Centr., 
1906,   2,   1265. 

Schunck  and  Marchlewski  (Annalen,  277.  261)  isolated 
from  the  root  of  Datisca  Cannabina  a  glucoside,  which, 
on  hydrolysis,  yielded  rhamnose  and  a  compound, 
C15H1206,  probably  a  dihydroxymethoxyxanthone.  The 
authors  have  worked  on  fresh  material  from  the  Punjaub. 
By  extracting  the  roots  with  boiling  alcohol,  evaporating 
the  alcoholic  solution,  extracting  the  residue  with  boiling 
water,  and  cooling  the  solution,  a  glucoside  was  obtained 
as  a  yellowish-white  precipitate,  melting  at  190°  C.  After 
recrystallising  from  a  mixture  of  alcohol  and  ether,  the 
product  was  hydrolysed,  yielding  a  sugar  and  a  com- 
pound, C16H10O6,  named  datiscetin,  which  was  purified 
by  crystallisation  from  glacial  acetic  acid  and  dilute 
alcohol.  Datiscetin  contains  four  hydroxyl  groups, 
yielding  tetra-acetyl  (m.pt.  138°  C.)  and  tetrabenzoyl 
(m.pt.  190° — 191°  C.)  derivatives.  It  is  isomeric  with 
luteolin  and  fisetin,  and  is  probably  a  fiavone- or  flavonol- 
derivative ;  on  heating  with  alkalis,  it  yields  phenol 
and  salicylic  acid. — A.  S. 

Fluorescence    and    chemical    constitution    of    organic    sub- 
stances ;    Relations  between .     L.   Francesconi  and 

G.  Bargellini.     Atti  R.  Accad.  dei  Lincei  Roma,  1906, 
15  [2],  184—191.     Chem.  Centr.,  1906,  2,  1240—1242. 

In  examining  substances  for  fluorescence,  the  authors 
place  the  solution  of  the  substance  in  a  small  tube,  the 
lower  portion  of  which  is  disposed  in  a  dark  chamber. 
The  tube  is  then  placed  at  the  focus  of  a  converging  lens 
about  12  cm.  distant,  which  is  exposed  to  the  rays  of  the 
sun.  On  looking  at  the  solution  through  the  mouth  of 
the  tube,  fluorescence  is  indicated  by  the  appearance 
of  a  luminous  sphere  having  a  different  colour  to  that 
of  the  solution.  The  authors  have  examined  in  this  way 
about  500  different  organic  substances  in  various  solvents, 
at  different  concentrations  and  tempeiatures,  and  have 
in  many  cases  detected  fluorescence  where  it  was  not 
visible  to  the  naked  eye — for  example,  in  solutions  of 
naphthalic  anhydride  and  naphthalic-imide  in  alcohol, 
acetic  acid,  and  acetone.  Fluorescence  was  never 
observed  with  compounds  of  the  methane  series.  It 
depends  upon  special  modifications  of  the  molecule,  such 
as  can  only  occur  in  aromatic  nuclei,  and  is  possibly  due 
to  a  kind  of  tautomerism  (compare  Hewitt,  this  J.,  1903, 
127).  All  aromatic  compounds  are  capable  of  exhibiting 
fluorescence,  but  the  different  nuclei  possess  the  power 
in  different  degrees  ;  in  some  it  is  latent,  in  others  very 
weak,  and  in  others  strong.  Where  the  fluorescence  is 
latent,  it  can  be  made  visible  by  introducing  certain 
radicals  into  the  compound.  Benzoic  acid,  for  example, 
is  non-fluorescent,  whilst  o-amino-,  methylamino-,  and 
dimethylamino-benzoic  acid  are  fluorescent.  The  authors 
classify  substituting  groups  as  "  auxoflors "  and 
"  batoflors "  according  as  they  increase  or  diminish 
(or  destroy)  the  power  of  exhibiting  fluorescence.  Amino 
and  alkylamino  groups  are  the  most  energetic  auxoflors, 
to  which  class  belong  also  the  groups,  OH,  CN,  COOH 
(and  COOC2H5),  and  CHCH.  The  groups,  N:N,  N02, 
CI,  Br,  I,  and  COC6H6,  especially  the  first,  are  batoflors, 
as  also  is  the  group,  COCH3,  if  it  replaces  a  hydrogen  of 
a  hydroxyl  or  an  amino  group.  The  groups,  S03H  and 
CHO,  have  no  decided  action,  but  are  not  batoflors. 
(See  also  this  J.,  1902,  1327  ;    1903,  1311.)— A  S. 

Catechu;.    Detection  of  adulteration  in .     D.  Hooper. 


Detection  of  adulteration  in 
XXIII.,  page   1121. 


Indigo  crop  of  India.     Chem.   Trade  J.,   Oct.    10,    1906. 
[T.R.] 

The  first  General  Memorandum  on  the  indigo  crop 
of  the  season  1906-07  has  now  been  issued  by  the  Com- 
mercial Intelligence  Department  of  the  Government  of 
India.  The  provinces  dealt  with  in  this  Memorandum 
contain  97-7  per  cent,  of  the  total  area  under  indigo  in 
British  India,  calculated  on  the  averages  of  the  five  years 
ending  1904-05.  The  average  acreage  under  the  crop 
in  that  period  was  755,900  acres,  but  in  1905-06  the  total 
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acreage  reported   at   i In-  corresponding   period   na  only 

UK),    and    (In-    figures    for    1  ■  simi.    the 

contraction    in    Benzol,    the    United    Provinces,    and    the 

Paniab  being  almost 

in    Mn.lr.i-.    attributed    to    seasonable    rainfall.      The   con 

dition   ol   i  In \<  is   reported   to   be   "  fail  in 

Madras,  and  "average"  in  the  Panjab,  but  there  hag 
Ikh'ii  some  damage  don,-  to  the  young  plants  by  •  v  i  asive 
rainfall   in    Bengal    and    the    I'uited    I'rovinei 

ENGLISH     PATENT. 

,/]  of  the  ,111th'  Mil nu /net  11  re  of  <i    - 

P.  A.  Newton,  London.  Prom  Farbenfabr. 
vorm.  F,  Baver  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  5890,  March  10,  1906. 

Sik  Fr.  Pat.  364,005  of  1906  :   tins  J.,  1906,  923.  -T.  F.  B. 
United  States  Patents. 

Dye  :    tireen    nnth raquinone .    [Anthrac  fjs\. 

E.  Schmidt,  Elberfeld,  Germany,   Vssignoi  to  I    • 

fabr.  of  Elberfeld  Co,  New  York.      Reissue  No.   12.54s. 

date,!   Oct     23,    1906,   ol    I  .S.    Pat.   812,284.    Feb     13, 

1906. 
l>i-t  uphonic      acids      of      1.4-diaryldiamino-8-hydroxy- 
■nthraquinones,    probably    containing    one    snipho-group 
in  the  anthraquinone  nucleus,  and  one  in  the  aryl  nuc  1 
are  produced   bv  sulphonating  the   monosulphonic   acida 
(see  Fr.  Pat.  353,549  of  1905 ;   this  J.,  1905,  1010).     They 
Oye    wool     yellowish-green      shades.     On     heating    with 
Stannous  chloride  in  hydrochloric  acid  solution,  tin  \ 
decomposed,    a    leuco    compound    of     1.4.8-trihydroxy- 
anthraquinone-monosulphonic  acid  Icing  formed. — T.F. B. 

Hydro-azo  derivatives  ;    \ Electrolytic}  Manufacture  of . 

0.  Dieffenbach.  U.S.  Pat.  833,513,  Oct.  16,  1906. 
X1A.,  page  1103. 

Dyest  uff  ;   Blue  a  so .     P.  Julius,  Assignor  to  Badis 

Anilin  und  Soda  Fabrik.  Ludwigshafen  on  Rhine. 
Germany.     U.S.  Pat  833,605,  Oct.  16,  1906. 

See  Eng.  Pat.  72ST  of  1906;   this  J..  1906,  922.     T  F.B. 

Indigo  white  ;  Alkali  salt  of .  and  process  of  making 

same.  R.  Whinner,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
US.  Pat  833,654,  Oct  16,  190& 

SEE  Fng.  Pat.  23,122  of  190S  :   this  J.,  1906,  65.    -T.  F.  B. 

French  Patents. 

Dyestufjs    of    the    quinolinc    series    [Cyaninc    dyestuffs]; 

Process  for  making  blue .     Farbwerke  vorm.  Meister, 

Lucius,  und  Briining.     Fr.  Pat.  361,686,  Aug.  10,  1905. 

See  Eng.  Pat.  16,227  of  1905  ;  this  J.,  1906,  368.— T.F.B. 

Dyestuffs  ;     Process  for  making  acid  mordant .    [Tri- 

phenylmethane    dyestuffs].      Farbwerke    vorm.     M 
Lucius,  und  Briining.     Fr.  Pat.  361,736,  Sept.   I 

See  Eng.  Pat.  17,382  of  1905  ;   this  J.,  1900.  750.— T.F.B. 

Dyestuffs  susceptible  to  chroming  on  the  fihr.  ;    Production 

of  azo .  Soc.  pour  l'lnd.  Chim.  a  Bale.  Third  Addit., 

dated  Feb.  6,  1906,  to  Fr.  Pat.  351,125,  Jan.  4,  1905. 

In   certain    places   in   the   original    specification    and    its 

First  and  Second  Additions  (this  J..  1905.  840  and  1168  ; 

1906,  923).   the   words  "caustic  soda  of  3d     B."  occur; 

these  should  be  replaced  by  the  expression  "  30  per  cent. 

caustic  soda  liquor." — T.  F.  B. 

Tkioindozyl  derivatives  with  isatin  ;  Process  for  pre- 
paring a  condensation  product  of ,  and  its  applications 

for  dyeing  and  printing.  Kalle  und  Co.  Fr.  Pat. 
360.^75.  June  5,  1W6.  Under  Int.  Conv.,  Nov.  13  and 
14,  1905. 

See  Eng.  Pat.  17,162  of  1906;  this  J.,  1906,  1038.— T.F.B. 


1    11    r-d 

Kalle   und   1  Pat. 

12,  Julj  ."..  11 I  r  ....  1006. 

I  thii  .1  .  1900,  922,      1  1   B 

I  i' 

\i,il.ii  und  Soda   Fabrik.     Fr.    I 

lone,      1  nd.  1  tal    1  .....  .  Maj   17,  1 

..-.  Pat  13,057  01  1 ,,   thi    .1  .  II 761.    T.F.B. 


V.— PREPARING,      BLEACHING,      DYEING, 

PRINTING      AND      FINISHING      TEXTILES, 

YARNS,  AND   FIBRES. 

linifd  jmin    i*igc   1043.) 

>.<7  processes.    X.     8  ind  mordanting  pc 

../    metallic     mordants.     P.     Herrmann.     Farber-Zeit, 
1906,  17,  343     344. 

BolLED-off    silk    was    mordanted    with    solutions    of    tin, 

I,  .ind  chromium  mordants,  in  water,  and  mixtures  of 

el  and  alcohol,  and  water  and  ill  the  solutions 

nil  I.-    up    to   contain    the   same   amounts   of   metal. 

and    the    mordanting    ma   oarried    out    under   the   same 

physical  conditions  in  each  ease.     The  use  of  alcohol  as  a 

solvent,  up  to  a  mixture  .  .  1  i|cr  cent,  of  alcohol, 

found   to  have   very  little  effeot   on   the  quantity  of 

nint  taken  up  by  the  fibre  :   in  faot,  with  tin  and  iron 

tly.     In  the  case  of 

.  rol     however,    although    small  exerted 

very  little  influence,   the  use  of  solutions  containing  25 

per  cent    of  glycerol  or  more  caused  a  very  considerable 

r    ln.tion  in  the  amount  of  mordant  absorbed  by  the  silk  : 

unous  chloride  mordant  dissolved  in  water  gave  a 

silk  containing  8-7  per  cent,  of  tin  compounds  calculated 

i,  whilst  the  same  weight  of  mordant  dis- 

1  in  a  mixture  of  3  parts  of  glycerol  to  S  parts  of 

water  (by  volumi  ataining  only  0-26pet 

cut.  of  tin  compound  calculated  as  Btannic  oxide — T.F.B. 

Indigo;  Addition-compounds  of  alkalis  and .    A.  Binz. 

Z.  angew.  then:..  1906,  19,  1415     I4lv 
In    view  of  the   facts   (1)   that    neutral   sodium   indigotin- 
disulnhonate  form-,  as  has  been  shown  (this  J.,  1903)  t»nl), 
addition-compounds  with  the  hydroxides  of  sodium  and 

1. nu.  (2)  that  indigo  is  electrolyticaUy  reducible  by  a 
zinc  anode  (loe.  cit),  Binz  and  Walter  conclude  that  in 
the  setting  of  a  hypi  hydrosulphite)  indigo  vat 

the  following  r.  .  .r  :  — 

(1)  CwH1()NsOa+2NaOH     r,,  n1(,\  .1  >,,2NaOH 

HO.C.ONa  HO.C.'i'Vi 
f«H4/       /C:C\.    ^>C«H.1  +  Na8S104  = 

/QONaV  >C(ONak 

CSH4<  >C-C<  >C6H4  +  2NaHSOj' 

\    NH    /  \    NH   ' 

analogous  changes  taking  place  in  the  preparation  of  the 
zinc  powder  and  ferrous  sulphate  vats.  In  the  tirst  phase  of 
.  reactions,  the  particles  of  dyestuff  become  coated  with 
the  sodium-  or  calcium  hydroxide-indigo  compounds  which 
are  formed.  In  the  next  phase,  these  compounds  are  deoxi- 
dised, the  resulting  products  passing  into  solution  as  salts 
of  Indigo  White.  The  changes  proceed  in  this  manner 
until  the  whole  of  the  indigo  has  been  acted  upon.  The 
lirst  reaction  has  been  made  the  subject  of  a  patent  by  the 
I  Badische  Anilin-  und  Soda-Fabrik  (Ger.  Pat.  158,625  of 
1903),  who  have  described  the  formation  of  addition- 
compounds  of  alkali  and  alkaline-earth  hydroxides  and 
indigo,  the  existence  of  which  had  previously  been  pointed 
out  "by  Binz  and  Walter.  The  preparation  of  these  and 
similar  compounds  in  the  pure  state  offers  considerable 
difficulties.  In  the  present  communication,  the  results 
of  experiments  made  with  this  object  are  described. 
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1.  The  addition  of  sodium  hydroxide  to  Indigo. — 20  grms. 
of  99  per  cent,  indigo  ponder  were  shaken  for  11  days 
with  840  c.c.  of  a  filtered  alcoholic  sodium  hydroxide 
solution  prepared  by  dissolving  96  grms.  of  sodium 
hydroxide  in  104  c.c.  of  water,  and  G40  c.c.  of  alcohol. 
Part  of  the  mixture  was  filtered.  The  remainder  of  it 
was  agitated  during  eight  days  longer.  Part  of  this  was 
also  filtered.  The  residues,  after  pressing  on  porous 
plates,  appeared  as  dark  green,  dry  powders.  On  immer- 
sion in  water  or  allowing  to  stand  for  some  time  exposed 
to  the  air,  their  colour  changes  to  blue.  Decomposition  into 
indigo  and  alkali  is  effected  still  more  slowly  by  alcohol. 
On  analysis,  the  pressed  masses  were  found  to  contain, 
per  mol.  of  indigo,  L90  and  2-0  mols.  of  sodium  hydroxide. 
A  determination  of  the  amount  of  alkali  mechanically  or 
less  powerfully  retained  by  the  indigo,  was  made  by  agitat- 
ing the  dyestuff  with  alcoholic  potash,  and  immediately 
filtering,  the  pressed  residue  containing,  per  mol.  of  indigo, 
0-89  of  a  mol.  of  sodium  hydroxide.  The  differences, 
namely,  1-01  and  HI,  give  the  molecular  proportions  of 
alkali  combined  with  1  mol.  proportion  of  indigo.  The 
regenerated  indigo,  on  testing,  was  found  to  be  as  pure  as 
the  original  product.  From  the  above  results,  it  would 
appear  that  the  alkali  becomes  strongly  combined  with  half 
of  the  indigo  molecule,  the  latter  thus  behaving,  in  relation 
to  alkalis,  the  same  as  it  does  towards  acids,  with  which  it 
forms,  e.g.,  a  stable  and  crystallisable  monohydrochloride 
and  monosulphate,  but  an  unstable  disulphate  (this  J., 
1903,  20).  The  combination  of  indigo  with  alkali  hydr- 
oxides may  be  brought  about  more  rapidly  by  heating,  than 
by  agitating  the  aqueous  or  alcoholic  mixtures.  It  begins 
to  take  place  at  about  40°  C. ;  at  60°  C.  it  is  completed  in  a 
few  minutes. 

2.  The  addition  of  sodium  phenolate  to  Indigo. — Mixtures 
of  indigo  and  sodium  phenolate  were  heated  together  in 
absolute  alcohol,  in  one  experiment,  for  20  minutes  at 
77°  C,  in  another,  for  an  hour  at  80°  C.  073  and  0-60 
mol.  of  sodium  phenolate,  per  mol.  of  indigo,  were  respec- 
tively found  to  have  become  combined.  Although  the 
attraction  of  indigo  for  sodium  phenolate  is  weaker  than 
its  attraction  for  alcoholic  sodium  hydroxide,  the  green 
coloration  of  the  dyestuff  produced  on  heating  it  with 
the  former  compound  indicates  that  a  reaction  occurs, 
and  that  indigo,  like  quinone,  has  the  power  of  forming  an 
addition-compound   with  sodium   phenolate. 

3.  Influence  of  alcoltol  on  the  reduction  oj  Indigo. — The 
results  of  experiments  made  with  aqueous  and  alcoholic 
mixtures  of  indigo,  zinc  dust,  and  sodium  hydroxide,  show 
that,  under  similar  conditions,  reduction  of  the  dyestuff 
takes  place  about  30  times  more  rapidly  in  the  alcoholic 
than  in  the  aqueous  mixtures.  Alcoholic  sodium 
hydroxide  itself  has  no  reducing  action  on  indigo.  At  the 
temperature  of  boiling,  a  slight  reaction  occurs,  with  the 
formation,  not  of  Indigo  White,  but  of  a  decomposition- 
product  which  dissolves  in  alkalis  with  a  green,  and  in 
acids  and  ether  with  a  red  colour.  Alcohol  aids  the 
reducing  action  by  its  solvent  action  on  the  sodium-indigo. 
The  latter  in  the  aqueous  mixtures,  like  the  analogous 
calcium  compound  in  the  lime  vats,  continuously  passes 
in  minute  quantities  into  solution,  and  in  this  condition 
becomes  reduced.  The  fact  that  the  reduction  is  retarded 
by  the  presence  of  a  large  excess  of  alkali,  which  hinders 
the  solution  of  the  sodium-indigo  compound,  is  a  further 
proof  of  this. 

The  essential  difference  between  alkaline  and  acid 
reduction-processes,  in  the  opinion  of  the  author,  is  that, 
in  the  former,  a  molecular  addition  of  alkali  takes  place, 
followed  by  a  de-oxidation  of  the  resulting  product,  whilst 
in  the  latter,  hydrogen  is  directly  added. — E.  B. 


Aniline    black.     C.    Sunder.     Z.    Farben-Ind.. 
400—401. 


1906,    5, 


In  order  to  obtain  Prud'homme's  Aniline  Black,  which  does 
not  turn  green,  the  following  conditions  should  be  observed: 
The  oxidation  should  not  be  too  violent,  or  the  colour 
may  be  dulled  or  even  partially  destroyed.  Great  care 
is  necessary  if  an  after  treatment  is  resorted  to ;  this 
also  takes  up  much  time,  and  is  not  a  practical  method. 
The  black  should  not  become  appreciably  darker  on  drying 
and  storing  before  being  printed,  and  should  bemore  neutral 
than  a  "  Printing  Black."  If  it  is  more  difficult  to  obtain  an 


ungreenable  Prud'homme  Black  by  the  use  of  pure 
aniline  than  with  the  help  of  Oehlor's  salt  (containing 
toluidine),  it  is,  nevertheless,  possible  to  approach  this  very 
nearly  by  careful  choice  of  conditions.  It  is  possible  to 
oxidise  so  far,  that  the  fabrics,  after  steaming,  are  not 
green  but  black.  The  shade  is  deepened  by  chroming 
or  washing,  but  it  is  not  greened  by  treatment  with 
bisulphite  and  hydrochloric  acid.  Considering  that  a 
black  is  never  greened  so  much  by  exposure  to  the  air  as  bv 
treatment  with  sulphurous  acid,  it  is  possible  to  say  that 
a  sufficiently  nongreening  Prud'homme  black  may  bo 
obtained  with  pure  aniline,  and  it  is  very  seldom  necessarv 
to  use  other  bases.— J.  C.  C. 


Silk ;  Determination  of  the  Weighting  oj 
XXIII.,  page  1121. 

English  Patents. 


— .     J.  Persoz. 


Silk,    artificial ;     Manufacture    of    .     W.    R.    Lake, 

London.     From    R.    Linkmever,    Brussels.     Eng.    Pat. 
3549,   Feb.    13,    1906. 

See  Fr.  Pat.  361,061  of  1905 ;   this  J.,  1906,  692.— T.F.B. 

Dyeing  or  treating  with  liquids,  raw  cotton,  loose  wool,  or 

silk  and  like  loose  fibre  or  material ;    Machine  for . 

F.    Milan,    Huddersfield.     Eng.    Pat.    21,311,    Oct.    20, 
1905. 

The  machine  comprises  a  rotary  cage  having  an  inner  shell 
or  casing  and  an  outer  perforated  shell,  with  radial, 
perforated,  dividing  walls  or  partitions.  V-shaped 
perforated  hollow  ribs  or  prominences  extend  from  the 
inner  and  outer  shell,  and  from  each  partition,  into  the 
several  chambers  for  the  purpose  of  opening  out  the 
material  to  allow  of  the  even  distribution  of  the  dye 
liquor.  Buckets  may  also  be  fixed  at  or  near  the  outer 
corner  of  each  chamber,  for  the  purpose  of  lifting  liquor 
from  the  vat,  and  discharging  it  upon  the  fibres  in  the 
compartments,  when  the  material  is  out  of  the  liquor  in 
the  vat.— B.  N. 

Cleaning,  dyeing,  or  otherwise  treating  tvool,  textile  fabrics, 

and    other    like    material;     Apparatus    for .     M. 

Nicholas,  London.     Eng.  Pat.  23,509,  Nov.  15,  1905. 

A  cylinder  is  provided  at  each  end  with  stuffing-boxes, 
through  which  pass  two  rods,  the  latter  being  connected 
inside  the  cylinder  to  two  perforated  plungers  placed 
some  distance  apart.  The  material  to  be  cleaned  or  dyed 
is  introduced  through  water-tight  man-holes  in  the 
cylinder,  and  is  placed  between  the  plungers.  The 
outer  ends  of  the  rods  are  attached  to  an  outside  frame, 
which  may  be  given  a  reciprocating  motion  by  means  of 
a  suitable  handle,  and  the  dye-liquor  is  thus  passed  to  and 
fro  through  the  material.- — B.  N. 

Bleaching  or  dyeing  hanks,  cops,  and  other  fibrous  materials  ; 

Apparatus  for  .     J.   Wilkinson,   Colne,   Lancaster. 

Eng.  Pat.  12,117,  May  24,  1906. 

The  bleachiDg  or  dyeing  liquid  contained  in  a  receptacle 
separate  and  apart  from  the  vat,  in  which  the  fabric  is 
treated,  is  forced  by  means  of  a  pump  through  the  bottom 
of  the  vat,  and  after  percolating  through  the  material 
is  returned  to  the  receptacle.  This  operation  is  repeated 
until  the  desired  shade  or  colour  is  obtained,  the  yarn 
being  compressed  by  mechanical  means  and  retained  in 
this  state  during  the  entire  process. — D.  B. 

Cleaning,  dyeing  or  otherwise  treating  wool,  hair,  cotton, 
and  other  animal  or  vegetable  fibrous  or  textile  material ; 

Apparatus  for  ■ .     T.  A.  S.  Wood,  London.     Eng. 

Pat.  14,344,  June  22,  1906. 

Water  is  admitted  into  the  fixed  tank,  1,  (see  figure), 
having  stationary  blades,  14,  across  the  bottom  to  prevent 
centrifugal  movement.  After  heating  to  the  desired 
temperature  by  introducing  steam  at  33,  the  doors,  28, 
are  opened,  and  the  fabric  placed  in  the  revolving  cage,  12. 
The  reciprocating  action  of  the  plunger,  18,  in  its  down- 
ward movement,  forces  a  great  part  of  the  liquid  in  the 
cage  out  through  the  perforations,  13,  and  opens  out  the 
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iii.ii.-n.il,     whilst     during     the     upward 

Bore nt  ;i   vacuum   is   created    in    the 

age,  thus  lifting  tho  material,  and 
■Muring  the  conl  ict  of  the  liquid  with 
n,T\   poi  lion  of  tho  fubi  ic      1 ».  B. 

Forma' dihijd--     hydrosulphitcs    and    sul- 

pkoxylates :      Manufacture     of     . 

Q,  B.  Ellis,  London.  From  Cliom. 
Fabr.  von  Hcyden  Aki  Ge9  .  Rndcbeul, 
Baxony.  Eng.  Pat.  13,788,  June  15, 
1006.  ' 


Sik  Fr.  Pat.  366,867  of  1906 
these.— T.F.B. 
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Silt;    Treatment  of  ■ with  thiourea, 

its  salts,  or  its  substitution  derivatives. 

H.     11.     Lake,     London.      From    Soc. 

talon.  ( !o-operativa  per  la  Stagional  ura 

<■.    I'Asaaggio    delle     Sete    ed     Affini, 

Milan.     Italy.        Eng.      Pat.     25,752, 

Dec.  II.  i 
Sib  Fr.   Pat.   358,033  of  1905;    this  J., 

1906,  262.— T.F.B. 

Drying    cylinders    [for    fabric*]  ; 

.       \\\.     .1.   G.,    and  .1.   A.    Buck, 

Manchester.    Eng.  Pat  21,594,  Oct.  24, 
1905. 

To  facilitate  repairs  in  connection  with 

■team-drying    cylinders,     and     provide 

means    for    automatically     discharging 

condensed  water,  an  iron  flange   having 

f -shaped  apertures  is  fitted  within  each 

■id  of  the  cylinder.  T^headed  Bcrewbolts 

are    placed    in    the    apertures,   and    the 

cylinder    doors    arc  secured   by   passing 

the     bolts      through      holes     formed    at 

corresponding     distances     apart.       Each     half     of     the 

cylinder  is  provided   with  a  pair  of  double  condensing 

water-lifting  buckets,  semi-circular  in  shape,  and  tapering 

longitudinally,  and  arranged  so  that  the  water  scooped  up 

by  the  bucket  nearest  the  steam  inlet  end  is  tipped  into  the 

adjacent  bucket,  which  delivers  it  into  one  of  tho  buckets 

at  the  other  end  of  the  cylinder,  and  this  in  turn  discharges 

it  into  its  adjacent  bucket,  which  is  provided  with  mi 

for  removing  the  condensed  water. — D.  B. 

Oil  from  cleaning  wool,  cotton  waste,  and  the  like ;  Centrifugal 
machines  for  removing  - — -.  E.  Fischer,  P.  Arnold,  and 
E.  Illig,  Chemnitz,  Germany.  Eng.  Pat.  10,517.  May  4, 
1906. 

Su  Fr.  Pat.  365,910  of  1906  ;   following  these.— T.F.B. 
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United  States  Patent. 


to   facilitate    treatment 
Kheims,  France.     U.S. 


Silk :     Method   of   winding   

thereof  [with  liquids],     L.  Detre 

Pat.  833.374,  Oct.  16,  1906. 
See  Fr.  Pat.  348,368  of  19U4  ;   this  J.,  1905;  495—  T.F.B 


French  Patents. 

Artificial   silk   and   collodion    products ;     Manufacture   of 

.     Fabr.  de  Soie  Artifieielle  de  Tubize,     Kr.   Pat 

361,690,  Aug.  11,  1905. 
By  adding  a  sulphonated  hvdroxy-acid  or  a  sulphonated 
fatty  acid  in  acid,  neutral,  or  alkaline  solution  to  the 
materials  used  in  the  manufacture  of  nitrocellulose 
or  collodion,  it  is  found  that  the  nitrated  product  is  much 
more  soluble  in  the  usual  solvents  than  the  ordinary 
product.  The  acids  mentioned  form  a  stable  compound 
with  the  nitro-cotton.  so  that  the  artificial  silk  produced 
does  not  consist  only  of  nitrocellulose,  but  of  this  compound, 
and  as  a  result,  the  specific  gravity  of  the  product  is 
nearer  to  that  of  real  silk.  The  sulpho  acids  can  be  added 
to  the  cotton  before  or  after  nitration,  or  else  to  the  solvent 
liquid.—  A.  B.  S. 


Artificial    film*;      Washing  and    dri/ing  cf .      E.    W. 

Friedrich.     Fr.    Pat    366,793,    dime   2,    1906.     ' 
Int.  Con  v.,  June  15,  1905. 
The  bobbins  of  artificial  silk  fibres,  after  being  removed 
from  the  spinning   machine,  are  placed   in  a  horizontal 
position  in   washing  baths,  the  liquid   in   which  rea 
up  to  the  axis  of  tho   bobbin.     The   bobbins   are  slouh 
rotated  on  their  axes  in  the  liquid.     The  action  of  centri 
fugal  force  i-  avoided    by  the  slowness  of  the  rotation 
that  the  liquid  is  absorbed  by  the  fibre,  and  penetrates  to 
the  lower  layers.     To  dry  the  bobbins,  they  are  placed  in 
a  drying  chamber,  and  a  similar   alow  rotary   motion   is 
given  to  them. — A.  B.  S. 

Sheet  or  film  ;  Thin  ,  and  process  for  making  same 

\V.  A.  Ker.     Fr.  Pat.  366,891,  June  5,  1906. 
See  U.S.  Pat.  826,781  of  1906 ;  this  J.,  1900,  1040.— T.  F.  B. 

ning  wool.    dec.  ;    Centrifugal  turbine  for  degreasing 

triih  the  aid  of  steam.      E.   Fischer  and   Co.      Ir 

Pat  365,910,  Maj  4.  1906. 
The  grease-charged  materials  to  be  treated  are  packed 
in  baskets  or  perforated  boxes  of  a  special  shape,  which 
fit  into  the  perforated,  rotary  drum  of  a  centrifugal 
machine  into  which  they  are  placed,  in  such  a  manner 
that  spaces  are  left  between  and  around  them.  Steam  is 
1  into  the  chamber  in  which  the  drum  is  inclosed. 
penetrates  into  the  spaces  surrounding  the  ba.- 
and  thence  into  the  materials,  which  it  heats,  thus  melting 
the  grease  and  facilitating  its  removal  from  the  materials 
by  the  centrifugal  action  "of  the  apparatus.— E.  B. 

Antimony   compounds,    obtained   by    reaction    with    lad 
of   alkalis   or    alkaline-earths ;     Process    and    materials 

for  mordanting  with  tannic  acid  and .     A.  Elhardt 

Soht,  5,722,  April  28,  I 

Antimony  compounds  which,  liko  "  Antimonine  "  (this 
J.,  1897,  737),  are  advantageously  employed  as  fixing 
agents  for  tannic  acid,  in  the  mordanting  of  textile  materials, 
are  obtained  bv  mixing  together,  in  solution  or  in  the  dry 
state,  lactates  "of  alkalis  or  alkaline-earths  and  antimony 
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salts,  such  as  tartar  emetic,  "de  Hactis's"  (dc  Haen's) 
'antimony  salt.''  SbF3.(Ml  [loSC^.  Kopp's  salt, 
ShFs.NaF,  von  Raad's  double  fluoride  salt,  &c,  in  the 
proportions  required  for  the  replacement  by  lactic  acid 
of  the  acid  combined  «ith  the  antimony,  e.g.,  2SbF3.NaF 
and  3Ca(C3H503)2,  and  "  2KSb(C4H406)AH20 "  and 
Ca(C3H502)2.  When  the  salts  are  mixed  in  solution,  a 
clear  solution  is  obtained  with  tartar  emetic  and  calcium 
lactate  ;  the  fluoride  double  salts  give  with  the  latter 
salt  a  finely  divided  precipitate  of  calcium  fluoride, 
which  does  not,  however,  interfere  with  the  fixing  of  the 
tannic  acid.  The  mixtures,  e.g.,  powders,  of  the  respective 
compounds  in  the  dry  state,  have  the  advantage,  compared 
with  "  Antimonine,"  of  being  obtainable  in  a  colourless, 
drv,  easilv  soluble  state,  containing  definite  amounts  of 
antimony  oxide,  whilst  the  latter  preparation,  in  which 
at  least  6  mols.  of  lactic  acid  are  combined  with  "  1  mol." 
(2Sb)  of  antimony,  is  sold  as  a  strongly  smelling,  cheese- 
like mass,  in  which  the  content  of  antimony  oxide  (about 
15  per  cent.)  varies  according  to  the  degree  of  humidity 
of  the  pasty  mass.  According  to  the  salts  employed, 
the  (calcium  lactate)  mixtures  contain  the  following  per- 
centages of  antimony  trioxide  :  De  Haen's  salt,  IS  per 
cent.  ;  Kopp's  salt,  21  per  cent.  ;  von  Raad's  salt,  25 
per  cent   ;   the  tartar  emetic  mixture,  30  per  cent. — E.  B. 

Cotton,  ramie,  and  other  textilt  fibres  in  tin  loose  or  partially 

■spun  state  ;    Apparatus  for  bleaching  and  dyeing . 

E.  Steiner.     Fr.  Pat.  305.793,  May  1,  1906. 

Cotton,  ramie,  &c,  in  the  loose  state  or  in  the  form  of 
sliver  or  slubbing,  are  placed  in  a  cylindrical  vessel,  pro- 
vided with  liquor-circulating  pipes,  a  steam-injector, 
and  a  steam-coil  placed  below  a  false  bottom.  Loose 
fibres  are  directly  pressed  into  the  vessel,  and  covered 
with  a  perforated  plate.  Slubbing  is  put  into  the  apparatus 
in  compact  masses,  coiled  round  short  rods,  and  com- 
pressed between  cross-shaped  end-pieces.  The  til  its 
are  then  bleached  or  dyed  by  circulating,  by  means  of  a 
centrifugal    pump,  the   necessary    liquors   through    them. 

— E.  B. 

Fur;   Apparatus  for  the  "  secretage"  and  (hieing  of . 

T.  Pernin.     Fr.  Pat.  307,163,  June  14,   1906. 

The  machine  consists  essentially  of  a  large  cylinder, 
around  which  a  number  of  revolving  brushes  and  pressure 
rollers  are  fitted  which  are  in  contact  with  the  central 
cylinder.  The  skin  to  be  treated  is  placed  on  a  sloping 
table,  and  is  seized  by  a  revolving  brush  which  passes  it 
along  the  face  of  the  large  cylinder  until  it  comes  under  a 
small  spring  roller,  which  the  thickness  of  the  skin  pushes 
away  from  the  central  cylinder.  This  spring-roller  is 
connected  by  means  of  a  series  of  levers  with  the  driving 
arrangement  of  the  first  brushing  wheel,  and  its  movement 
causes  the  direction  of  rotation  of  the  latter  to  be  reversed. 
Thus,  as  soon  as  the  skin  is  seized  by  the  second  roller, 
the  brushing  of  the  fur  takes  place  in  the  opposite  direc- 
tion. One  or  more  other  brushes  may  be  fitted  around  tho 
large  cylinder.  The  brushes  dip  into  vessels  containing 
the  liquids  which  it  is  desired  to  apply  to  the  skins,  these 
vessels  being  furnished  with  a  constant  level  arrangement. 

—A.  B.  S. 

Printing   with  sulphide  dipstu/Js  ;    Process  for .      L. 

Cassella  und  Co.     Fr.  Pat.  361,742,  Sept.  2,  1905. 
See  Eng.  Pat.  1300,  of  1906  ;   this  J.,  1900,  586.— T.  F.  B. 

Ketone    and   aldehyde  ■hyposulpjhilcs    [hydrosulphites)     and 

sulphoxylales  ;  Preparation  of .     Chem.  Fabr.  von 

Heyden  A.-G.     Fr.  Pat.  366,867,  June  5,  1906. 

Ketone-hyposulphites  (hydrosulphites)  of  the  type, 
R2S204,2(CH3)2CO,  can  be  obtained  by  treating  free  or 
combined  sulphurous  acid  with  zinc  powder,  or  with  zinc 
powder  and  an  acid,  in  the  presence  of  ketones.  The 
proportions  to  bo  employed  are  about  one  atom  of  zinc 
lor  every  2  mols.  of  sulphurous  acid  taking  part  in  the 
reaction,  and  2  mols.  or  an  excess  of  ketone.  Example  : 
120  kilos,  of  sulphurous  acid  are  introduced  with  constant 
stirring  into  a  mixture  of  120  kilos,  of  acetone,  70  kilos, 
of  zinc  powder,  and  200  litres  of  water,  the  temperature 
being  kept  at  20° — 30°  C.     The  zinc  acetone-hyposulphite 


obtained  can  be  converted  into  the  sodium  salt  by  treat- 
ment with  sodium  carbonate  in  the  usual  way.  The 
ketone-sulphoxylates  are  obtained  by  complete  reduction 
of  sulphurous  acid  in  the  presence  of  acetone  by  means  of 
zinc  or  of  zinc  and  acid.  This  reduction  is  carried  out 
warm.  One  atom  of  zinc  is  taken  for  1  mol.  of  sulphurous 
acid  and  one  of  acetone.  The  reaction  probably  proceeds 
as  follows  :  — 

(CH3)2CO  +  S02  +  Zn  +  H20  =  (CH3)2C.(OH)(S02)ZnOH. 
The  acetone  hyposulphite  may   be  formed  first,  and  then 
further  reduced  by  zinc  dust  to  the  sulphoxylate,  thus  :  — 
ZnS2b4,2(CH3)„CO  +  Zn  +  2H„0  = 
2(CH3)2.C(OHHZnOH)S02. 
The    acetone-sulphoxylates    are    employed    as     reducing 
agents  for  Indigo,  &c, — A.  B.  S. 

Waterproofing  of  fibres,  fabrics,  paper,  &c.     E.   Meulders 
and  C.   Bourlet.     Fr.  Pat.  366,951,  March  17,   1906. 

The  material  is  padded  with  a  solution  of  aluminium 
acetate,  and  after  drying  is  soaked  for  two  days  in  a  dilute 
solution  of  tannin.  Another  method  is  to  soak  in  a  solu- 
tion prepared  by  mixing  a  solution  of  aluminium  acetate 
with  a  very  dilute  solution  of  tannin.  The  material  is 
exposed  to  the  air  for  some  days,  whereby,  it  is  stated,  a 
"  sub-tannato  "  of  aluminium  is  produced. — A.  B.  S. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  982.) 

Dyed  materials  [If'ooii]  ;    Penetration  of  the  bleaching  action 

of   light    on .     W.    H.    Schramm    and    A.    Jungl. 

Earber-Zeit,  1906.  17,  333—342. 

The  authors  have  investigated  the  action  of  light  on 
various  dyed  materials,  especially  on  wood  of  various 
kinds.  After  exposure  to  light  a  section  was  cut  at  right 
angles  to  the  surface,  and  the  thickness  of  the  bleached 
layer  was  measured  with  a  micrometer  eye-piece.  It  was 
found  that  for  the  dyestuffs  and  woods  employed,  the 
thickness  of  the  bleached  or  altered  layer  after  six  weeks' 
exposure  to  the  sun  in  July  and  August  averaged  0O33  mm. 
The  effect  of  longer  exposure  showed  that  the  bleached 
layer  had  little  moderating  action  on  the  effect  of  the 
light  on  the  lower  dyed  layers.  The  placing  of  thin 
coloured  layers  of  wood  or  other  semi-transparent  material 
on  the  surface  of  the  dyed  wood  had  a  very  large  effect 
on  the  bleaching  of  the  latter.  The  authors  conclude  that 
for  wood  dyeing,  in  cases  where  the  wood  has  to  stand  no 
mechanical  wear,  a  dyed  layer,  0-03 — 0'06  mm.,  is  enough, 
and  this  is  obtainable  by  simply  brushing  the  dye-liquor 
over  the  surface  of  the  wood. — A.  B.  S. 

English  Patent. 

Skins,    waste  of  skins,  and  hair  ;   The  dyeing  and  secreting 

of .     C.  and  E.  Pichard,  Paris.     Eng.  Pat.  9629, 

April  24,  1906.     Under  Int.  Conv.,  June  9,  1905. 

See  Fr.  Pat,  355,121  of  1905  ;  this  J.,  1905,  1227.— T.  F.  B. 
French  Patent. 

Wood  dyeing  ;    Apparatus  for .     M.    Schmidt.     Fr. 

Pat.  367,059,  June  11,  1906. 

The  wood  to  be  treated  is  supported  in  a  horizontal 
position  by  means  of  metallic  supports  placed  at  each 
end.  The  wood  is  gripped  between  two  vertical  pieces 
attached  to  the  metallic  supports  and  faced  with  a  layer 
of  caoutchouc  to  make  good  contact  with  the  surface 
of  the  wood.  One  of  the  supports  can  be  moved  hori- 
zontally by  means  of  a  screw  worked  by  a  capstan  wheel 
in  order  to  fit  various  lengths  of  wood.  A  tube  passes 
through  each  support,  emerging  at  the  centre  of  the 
rubber  surface,  the  other  ends  being  connected  by  flexible 
pipes  with  the  vessels  containing  the  dyeing  or  other 
liquids.  The  liquid  is  contained  in  a  hermetically-sealed 
vessel,  from  which  it  is  forced  by  means  of  compressed 
air  into  the   tube   passing   through   one  of  the   supports 
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of  the  wood.     The  liquid   passes   along   the   w I    in    a 

horizontal  direction,  and  the  through  tin- 

Si|H'  ai    the   other  end.     It    •  i ion   "f 
■    reversed.      A.  B.  s. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 

NON-METALLIC     ELEMENTS. 

[Continual  from  page  104 

Sulphuric  acid;    Contact    \  .     L.    Wohler, 

\    I  .  ■      in. I  \V.  Pliiddemann.       Ber.,  L906,  39.  3638 

The  authors  have  used  as  contact  substan 
platinum,  palladium,  and   iridium,  and  their  oxides,  and 
have  measured   the  speed   of  the   reaction   in  ■ 
In  every  case  the  oxide  was  inferior  as  a  catalyst    to   the 
metal  which  it  contained,  ami  the  intensity  of  its  action 
increased  just  in  proportion  as  it  decom]  into  metal 

and  oxygen.     Mqreover,  whilst  the  stability  of  the  03 
increases  in  the  order  :    platinum,  palladium,  iridium,  the 
temperature  of  maximum  catalytic  activity  rises  in  the 
order,    platinum,    iridium,    palladium.     The    working    of 
the  contact-process,   therefore,   is   clearly  not   dependent 
0D    the    formation    and    decomposition    of   either    of    the 
oxides.  PtO  or  Pt02.     The  authors  have  already  obti 
indications  that  the  decomposition  of  hydrogen  pero; 
by    platinum   is   due   to   the    presence   and    action   of   an 
endothermic    platinum    peroxide,    and    they    suggest    the 
possibility  of  this  peroxide  bcin.  e  in 

the  contact    process   of  sulphuric    aeid    manufacture. 

-J.  T.  D. 

Hydrogen    sulphide  ;     Oxides    of    .     K.    Fromm    and 

J.  de  S.  Palma.     Ber..  1906,  39,  3317 

As   from   sulphurous   acid,   H2S03.   are   derived   the  sul- 

E'  lie  acids  R.SO3H,  so  from  hyposulphurous  acid, 
02  (Bernthsen's  sulphoxylic  acid),  are  derived  the 
hinio  acids.  R.SO0H,  and  the  sulphones,  K.Si  >._..  K  ; 
whilst  the  unknown  H2SO  may  be  looked  on  as  the  parent 
of  the  sulphoxides  R.SO.R.  The  authors  have  found  that 
benzvl  chloride  in  alkaline  solution  reacts  quantitatively 
with  sodium  sulphite  to  form  sodium  benzylsulphonate, 
and  they  have  applied  this  reaction  to  the  other 
oxides  of  hydrogen  sulphide.  Sodium  hyposulphite. 
N0oS.,O4.  thus  treated,  yields  sodium  benzylsulphonate 
and  sodium  benzylsulphinate.  the  latter  of  which  is 
converted  by  excess  of  benzyl  chloride  into  benzyl- 
sulphone  ;  thus  evidence  is  afforded  111  favour  of  liinz's 
formula  for  sodium  hyposulphite.  0:(SNa  0 
The  same  reaction  has  enabled  the  authors  to  prove  that 
when  sulphurvl  chloride  and  zinc  dust  react,  there  is  formed 
not  zinc  hyposulphite,  2S02C12  +  3Zn  =  2ZnClo_ +  ZnS 
but  line  sulphoxylate,  S02Cl2  +  2Zn  =  ZnCl2  +  ZnSOi,,  for 
the  reaction  of  benzyl  chloride  and  alkali  on  the  product 
yields  benzylsulphone  unmixed  with  any  sodium  benzyl- 
sulphonate. The  reaction  of  benzyl  chloride  and  alkali 
on  sodium  hyposulphite  is  very  sharp,  and  may  possibly 
be  used  for  the  quantitative  determination  of  1. 
sulphites.  Attempts  to  form  the  substance.  H2S"  or 
HS:OH  (which  may  be  regarded  as  intermediate  between 
hydrogen  peroxide  and  hydrogen  piersn'phide).  and  to 
prove  its  formation  by  the  benzyl  chloride  and  alkali 
reaction,  were  all  fruitless. — J.  T.  D. 

Sodium     hypochlorite  ;      Depreciation     of     ehctrolytically- 

produced  solutions  of  .      YV.  P.  Digby.      Paper  read 

before  Faraday  Soc.,  Nov.  13.  1906.  [Advance  proof.] 
Details  of  experiments  are  given,  showing  that  certain 
conditions  of  storage  injuriously  affect  the  stability  of 
hypochlorite  solutions  ;  more  particularly  contact,  in 
such  cases,  with  dissimilar  metals,  resulting  in  galvanic 
action,  is  liable  to  result  in  decomposition.  The  re; 
order  of  values  of  different  metals  is  given  as  causing 
such  depreciation,  but  these  figures  are  stated  to  be 
absolute  only  as  regards  the  product  of  the  factory  dealt 
with.  The  author  has  devised  a  "  galvanic  couple  I 
which  in  a  given  time,  for  any  solution,  will  indicate  what 


may   lie  called   it-       Btabilil 

poohlorite 
Ik. 1I1  i  '    and  »nli   a    \  !■• 

simplify  the  methods,  and  ■  birth" 

B.  Y 

.  I  >»/.•■■  '  \ 

and  A.  Rii  !  '  bom.,  1906,  74 

\   m  ed  by  thi 

of  whi'-h  the  hydrolysu   ol  ilcu- 

I  a  ted  from  the  quantity  of  amn  tilla- 

I'.y  lis  ii-c.  determ  -  tent  "f  hydro- 

■    iation  have   been   n 
of   aqueous   solutions   of    the    folio 
Ammonium  chloride,  bromi  ihun 

■  to  Bulphate,  Ml  |N.im  i,.:!ll.i  1 ;  ammonium  lulpj 

bichromate,    and    oxalate,     (NH4OOO    .'■'<  0; 
Nh >lir-    salt.     Ml,    5<  j.BHjO ;     iron    ammonium 

\  II,  jSi  ■■,.1  >   -'  '.     24  b     ■" 
s  II  ,  1  Nail  i'<  >,.4  II.."  ;         ammonium         plo-p: 
MI^IK.i'i  ',  .    diammonium     phosphate,       Ml ,  Jll'i  >,  ; 
triammonium    phosphate,     Ml,  . f '*  > ,  :     and    ammonium 
bdate,      Ml,  ■,'\l.i7"._,,.4II...".       The    distillation    of 
solutions  of  am:  results,  which  proved  the 

absence  of  proportionality  between  the  concentration  of 
the  solution  and  the  partial  pressure  of  ammonia.  The 
latter  was  found   i"  di  nsidcrably 

tration    diminishes,    a    circumstance      which    hariuoi 
with   the   conclusions   previously  drawn   concerning   the 

of    ammonia.     The 
hydrolysis  of  salts::  th  decreasing  salt  concen- 

tration,   although    not    in    accordance    with    Ostwaid's 

equation  governing  the  law  of    mass  action;  K. 

which  can  be  made  to  apply  only  to  ammonium  chloride 
and  bromide.  1  ataining  strong  monobasic  a 

It  is  stated  that  titrations  of  ammonia,  especially 
in  dilute  solution,  should  be  made  with  hydro- 
chloric acid.  Sulphuric  acid,  owing  to  the  dissociation  of 
ammonium  sulphate,  tends  to  exhibit  an  acid  reaction 
at  too  earlv  a  stage.  See  also  Watson  Smith,  this  J., 
4.)— D.  B. 

Potcasivm-kad  cMoridt  t.     I'..   Lorenx  and  W.  RuckstuhL 
Z.  anorg.  Chem.,  1906,  51.  71—80. 

The  authors  determined  the  cooling  curve  of  fused  mixtures 
of  lead  chloride  and  potassium  chloride,  the  mill 
being  heated  in  a  tube  of  hard  glass  in  which  a  thermo- 
nce  was  obtained  of  the  forma- 
tion of  three  double  chlorides,  and  the  existence  of  I 
compounds  was  confirmed  by  crystallographic  examination 
of    the    solidified    melts.      The    compound,    2PbCl2.KCl. 

obtained  as  a  marly  trans  I  -y  mass,  on  the 

surface  of  which  a  distinct  crystalline  structure  could  be 

rved.  The  compound.  i'bt 'l.,,2Kt.'l.  was  obtained 
in  a  fairly  pure  condition  by  repeated  very  slow  cooling 
of  the  melts,  the  solid  being  ]>owdered  each  time  before 
fusing.     It  formed  a  mass  of  tightly-packed,  well-defined 

'als.    which    had    a   tendency   to    appear    in    twisted 

matic     forms.     The     crystals     exhibited     a     distinct 
clarity  to  rhombic  cerussitc  [PbO  •»).     The  compound, 

..4KC1.  was  obtained  by  slowly  cooling  a  melt  of  the 
requisite  composition,  as  a  reddish-white  mass  of  granular 
,-trueture.     The  compounds.  I':  I  K.C1, 

decompose  when  heated  above  440°  C.  and  4S0°  C. 
respectively. — A.  V 

Ml  ;     Dissociation    of .     H.    v.    Wartenberg.     Z. 

physik.  Chem.,  1«J06,  56.  513—533. 

Two  methods  were  used,  and  it  is  shown  that  at  about 

1100°  C  the  reaction   is  trimolecular.     A  porcelain  bulb 

of   13  c.c.  capacitv.   with    two   long  capillary  arms,    was 

csd  electricallv.  and  the  temperature  measured  by  a 

thermo-couple  placed  outside  the  bulb  to  avoid  catalytic 

action.      A  current  of  steam  was  passed  through  the  bulb 

at  different  rates,  and  the  amounts  of  free  hydrogen  and 

.en   formed    were    measured    in   a   3   c.c.    eudiometer 

luated  to  0-02  c.c.      At    1130    the  reaction  was  slow, 

and  equilibrium  was  not  reached.     Experiments  were  also 

made  with  steam  mixed   with   known   amounts    of  .oxy- 
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hydrogen  gas  obtained  electrolytically.  Curves  drawn  with 
the  observed  dissociations  as  ordinates  and  the  reciprocals 
of  the  rates  of  flow  of  steam  as  abscissa?  enable  the  degree 
of  dissociation  for  equilibrium  at  this  temperature  to  be 
determined  by  extrapolation.  The  value  found  is  0007 
per  cent.  The  value  calculated  for  a  trimolecular 
reaction  is  0-0078  per  cent.  Similar  experiments  with 
carbon  dioxide  showed  that  at  1200°— 1300°  the 
reaction  is  probably  trimolecular  in  this  case  also.  The 
second  method  used,  suitable  for  higher  temperatures, 
consisted  in  measuring  the  partial  pressure  of  the  hydrogen 
which  diffused  into  a  vacuous  iridium  bulb  placed  in  a 
current  of  steam  passing  through  an  iridium  tube  heated 
to  nearly  2000°.  The  temperature  was  measured  by  the 
optical  "method,  and  is  probably  correct  within  10°  or 
15°.  The  degree  of  dissociation  was  found  to  be  1-18 
ver  cent,  at  1882°,  and  1-77  per  cent,  at  1984°. 
^  —A.  T.  L. 


Steam ;    Dissociation   of   .     W.    Nemst   and    H.    v. 

Wartenberg.     Z.  physik.  Chem.,  1906,  56,  534—547. 

The  experiments  were  made  with  apparatus  similar  to 
that  described  in  the  preceding  abstract  (first  method), 
but  the  temperature  was  measured  by  means  of  a  thermo- 
couple in  a  sealed,  thin-walled  porcelain  tube  placed 
inside  the  porcelain  bulb.  The  quantity  of  electrolytic 
oxvhydrogen  gas  added  to  the  steam  was  determined  from 
measurements  of  the  current  used  ;  the  water  used  was 
slightly  alkaline,  to  avoid  the  formation  of  hydrogen 
peroxide.  Experiments  were  carried  out  at  three  tempera- 
tures ;  in  each  case,  curves  were  plotted  having  as 
ordinates,  the  oxyhydrogen  gas  found,  and  as  abscissae, 
the  oxyhydrogen  gas  added,  and  were  interpolated  to 
find  the  equilibrium  value  at  which  the  ordinates  and 
abscissae  of  the  curve  are  equal.     The  final  values  are  : — 

Temperatures.  Degree  of  dissociation. 

1124°  C 0-0078  per  cent. 

1207°          0-0189  per  cent. 

1288°          about  0-034     per  cent. 

A  formula  is  deduced  from  thermal  data,  from  which 
the  degree  of  dissociation  at  any  temperature  can  be 
calculated,  and  the  agreement  with  the  observed  values 
is  practically  complete.  The  formula  is  used  to  calculate 
the  degree  of  dissociation  of  steam  at  several  pressures 
and  temperatures. 

Degree  of  dissociation  (z)  of  steam  at  atmospheric 
pressure. 


Temp, 
absolute. 

X 

per  cent. 

Log.  x. 

Temp. 

absolute. 

X 

per  cent. 

Log.  x. 

1000 

3-00x10-' 

-4-523 

1800 

0-199 

-  0-702 

1100 

1-82x10-* 

—  ri-740 

1900 

0-354 

-  0-451 

1200 

8-13x10-* 

-3-090 

-mill 

0-588 

-  0-231 

1300 

2-91x10-' 

-2-536 

2100 

0-935 

-  0-029 

1400 

8-61  xl0-» 

-2-065 

2200 

1-42 

+  0-152 

1500 

2-21  x  10-2 

-1-655 

2300 

2-08 

+  0-318 

1600 

5-07  xlO-2 

- 1-295 

2400 

2-92 

+  0-465 

1700 

0-105 

-0-980 

2500 

3-98 

+  0-599 

Values  at  intermediate  temperatures  may    be   found    by 
taking  proportional  differences  of  log.  x. 


Degree  of  dissociation  of  steam  at  different  pressures. 


Temp. 

absolute. 


P  =  10  atm. 


1000 
1500 
2000 
2500 


l-39xlO-» 
1-03  x  10-» 
0-273 
1-98 


P  =  l  atm. 


P  =  0-1  atm. 


P  =  0-01  atm. 


3-00x10-'  6-46x10-'       1-39x10-* 

2-21  XlO-2  4-76x10-'       0-103 

0-588  1-26  ,    2-70 

3-98  8-16  I  16-6 


The  results  are  used  to  show  that  the  electromotive  force 
corresponding   to   the   reaction   is 

l-232-0-0008o(«-17)  volts, 
where  t  is    the    temperature  (°C),  a  value  considerably 
higher  than  that  obtained  by  direct  measurements. 

—A.  T.  L. 

Carbon   dioxide  ;    Dissociation  of  .     W.   Nemst  and 

H.  v.  Wartenberg.  Z.  physik.  Chem.,  1906,  56, 
548—557. 
The  method  and  apparatus  used  were  similar  to  those 
described  in  the  preceding  abstract.  The  carbon  dioxide 
could  be  mixed  with  its  dissociation  products  by  sparking. 
It  was  found  necessary  to  dry  the  gas  very  thoroughly, 
as  water  exercises  a  powerfid  catalytic  influence  on  the 
reaction.  The  degree  of  dissociation  at  1205°  C.  was 
found  to  be  0-029  per  cent.  The  degree  of  dissociation 
at  1300°  C.  is  deduced  indirectlv  from  the  equilibrium 
CO+H20  5^  C02  +  H,,  and  the  results  given  in  the 
preceding  abstract.  The  value  obtained  is  0-00414  per 
cent.  Thermal  data  give  a  formula,  connecting  the  degree 
of  dissociation  with  the  temperature,  which  agrees  with 
these  values.  The  following  values  are  calculated  from 
this  formula : — 

Degree  of  dissociation  (x)    of  carbon  dioxide  at  atmospheric 
pressure. 


Temp, 
absolute. 

X 

per  cent. 

Log.  x. 

Temp, 
absolute. 

X 
per  cent. 

Log.  X. 

1000 

1-58  X10-' 

-  4-71 

1800 

0-507 

-  0-295 

1100 

2-00  x  10-* 

:;-mi1 

1900 

0-978 

-  0-010 

1200 

8-94x10-* 

-  3-048 

2000 

1-77 

+  0-248 

1300 

3-89x10-' 

-  3-410 

2100 

3-03 

+  0-481 

1400 

1-38x10-2 

-   1-861 

2200 

4-88 

+  0-688 

1500 

4-06  x  10-2 

-  1-392 

2300 

7-55 

+  0-878 

1600 

0-104 

-  0-981 

2400 

11-3 

+  1-054 

1700 

0-242 

-    0-617 

2500 

15-8 

+  1-200 

Degree  of  dissociation  of  carbon  dioxide  at  different  pressures. 


Temp, 
absolute 


1000 
1500 
2000 
2500 


P  =  10  atm.      P  =  l  atm.     P  =  0-1  atm.  P  =  0-01  atm. 


7-31  xlO- 
1-88  x  10- 
0-818 
7-08 


1-58x10-' 
4-06  XlO-2 
1-77 
15-8 


3-40X1O-' 
8-72  x  10-a 
3-73 
30-7 


I 


7-31X10-' 
0-188 
7-88 
53-0 


— A.T.  L. 

Water  vapour  and  carbon  dioxide  ;   Dissociation  of at 

high  temperatures.     I.  Langmuir.     J.  Amer.  Chem.  Soc, 
1906,  28,  1357—1379. 

The  experiments  described  by  the  author  were  made 
with  the  view  to  test  a  suggestion  of  Nemst,  that  around 
a  glowing  metallic  wire,  in  a  gas  capable  of  dissociating, 
there  would  probably  be  only  very  slight  re-combination 
of  the  dissociation  products  during  the  short  time  required 
for  these  to  diffuse  from  the  surface  of  the  wire  into  the 
comparatively  cold  layers  only  a  short  distance  from 
the  wire  ;  and,  also,  that  if  the  wire  exerted  a  sufficiently 
strong  catalytic  action,  there  would  be  equilibrium  at  the 
surface  of  the  wire,  and  hence  the  cold  gas  some  distance 
from  the  wire  would  have  the  same  composition  as  would 
have  been  the  case  had  the  whole  gas  been  uniformly 
heated  to  the  temperature  of  the  wire.  Experiments  on 
the  dissociation  of  steam  and  carbon  dioxide  showed  that, 
by  this  method,  equilibrium  around  the  wire  is  reached 
with  great  rapidity,  and  that  the  degree  of  dissociation  is, 
within  wide  limits,  independent  of  the  velocity  of  the 
current  of  gas  passed  over  tho  glowing  wire.  The  tempera- 
ture of  the  wire  was  ascertained  by  means  of  the  change 
in  its  electrical  resistance.  The  results  obtained  with 
steam  and  carbon  dioxide  at  temperatures  between 
1000°  and  3000°  absolute  were  9-5  and  7  per  cent,  respec- 
tively lower  than  those  obtained  by  Nemst  by  another 
zncthod  (see  preceding  abstracts).    The  method  has  many 
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advantages,  and  would  probably    be  especially    u  eful  in 
measuring  dissociation  at  high  pressures.     In  tho  i 
of   the    experiments,    it    was    found    that    platinum    and 
platinum-rhodium  (In  per  cent,  of  rhodium)  i  not 

disintegrate   [Ksrceptiblj    In   Bteam  or  carbon  dioxidi 
to   1300  C.   but   at    1400°  ('.  platinum  rhodium   I 
disintegrate  in  steam. — A.  S. 

con  [chlorine]  pro*  lilibrium  in  the. .     G    V 

Lewis.     J.   Aiiht.  I'lu'in.  Sue..   I  ill  Hi.  28,   K!S(l 

I'M  s  investigations  of  the  Deacon  pro  been 

conducted  under  actual  working  conditions  in  which  the 
passed  over  the  catalyser  too  rapidly  for  tho 
establishment  of  equilibrium  (see  Lunge  and  Marmicr, 
Z  angew.  Chem.,  Iv.'T.  105).  In  the  author's  ex] 
tin-  catalyser  was  prepared  by  boiling  pumice  stone,  in 
pieces  about  the  size  of  a  pea,  with  hydrochloric 
saturating  them  with  a  In  per  cent,  solution  ol  cupric 
chloride,  and  drying  in  a  current  of  dry  hydrochloric  acid 
gas  at  '.'.">  i  C,  until  evolution  of  water  vapour  ceased. 
On  passing  the  mixture  of  oxygen  and  hydrochlorii 

no  concordant  results  could  be  obtained  until  after 
several  days,  owing  to  slow  changes  in  the  catalyser.    The 
time    required    to   attain    a    state    of   equilibrium    in    the 
eous   mixture  wis  greater  the  lower  thi  tuie, 

and   the   smaller   the    percentage   of   oxygen    present.     A 
summary  of  the  results  obtained  is  given  in  the  following 
table,   wherein  .r  represents  the  ratio  of  free   chlorii 
total  chlorine  in  the  final  gaseous  mixture,  and  K  is  the 
equilibrium  constant  of  the  reaction: — 


Mi--  of  oxygen  per  100  mots. 

Average 

of  hydrochloric  acid 

Temp. 
•  C. 

pressure, 

atmo- 

. ,  . 

X. 

K. 

spheres. 

In  original  gas. 

In  final  gas. 

352 

100 

92-7 

544-0 

0.808 

4-15 

352 

0-93 

29-7 

49-5 

3-95 

-,-. 

0-98 

:i27-o 

19700 

0-845 

2-94 

386 

0-96 

48-8 

1460 

0-804 

3-01 

419 

►08 

327-0 

1700-0 

2-  in 

It     is     shown     that     the    equilibriui  at,    K,    at 

any    temperature    can    be    calculated    by    the    formula: 

1 5i  >9 
log  K  =  -ttt^-  1-811.  where  T  is  the  absolute  temperature. 

The    yield   of   chlorine   from    a    given    mixture    is  gn 
the  lower  the  temperature. 

From  the  results  obtained  in  this  investigation,  i 
with  some  results  of  Dolazalek  {'/,.  phvsik.  ('hem..  1898, 
26.  334),  the  E.M.F.  of  the  hydrogen-oxygen  cell  at 
25°  C.  is  calculated  to  be  1-207  volts,  a  result  agreeing 
well  with  that  previously  obtained  by  the  author 
(J.  Amei.  Chem.  Soc.,  1906,  28.  158)  in  a  diffei 
manner,  viz.,  1-217±0-010  volts,  but  about  one-tenth  of 
a  volt  higher  than  the  value  accepted  at    present       A    V 

Oxygen  and  nitrogen  ;    ilixtures  of  liquid .      A.  Stock 

and  ('.  Nielsen.  Ber.,  1906,  39.  3393— 3397. 
As  the  result  of  a  series  of  very  careful  experiments, 
the  authors  show  that  the  boiling  point  even  of  dilute 
solutions  of  nitrogen  in  liquid  oxygen  is  lower  than  that 
of  pure  oxygen,  and  accordingly  that  liquid  oxygen  can 
be  completely  freed  from  nitrogen  by  boilins.  On  mixing 
cquimolecular  weights  of  liquid  oxygen  and  nitrogen 
at  - 197"  C.  a  rise  in  temperature  of  about  J°  and  a  diminu- 
tion in  volume  of  about  i  per  cent,  are  observed  :  these 
small  changes  are  ascribed  to  association  phenomena,  and 
are  of  the  same  order  as  those  observed  on  mixing  in- 
different substances,  -u  h   is  hydra  irbons. — E.  F  A 

Hermit,      electrolytic     nrocess.     [Manufai  •      hypo- 

chlorites.]    C.    V.    Biggs.     XI.4..    page    1102. 

r   rhlorid--  ;    Soluhilitu  of  :?i   h'/drochloric  acid 

and    in    sodium    chlondc    solutions.  Hon    of 

sulphur    in    organic     compound*.]      W.     E.     Barlow. 
XXIII.,   page   1121. 


Italy;  Chemical 

.1  .   01     27,   1906. 


1  hi  and  Colour  1 
[T.B.] 

mo  m.  indu  1  - •     "1  [talj   havi    bet  d  '1  by 

t  in  operat  i  m  and  oommi  n 

iddition  to  tl  lie  want  of  1  oaL  dear- 

it  1.  and  dirncultii  ■ ition. 

ted  "i  late  foi  I  lie 
manufacture    oi    beeti  ix,    calcium    oarbido,    the 

electrolytic    production   of   cau  and   of   hypo- 

chlorites.    The    factories    foi    d  I    manures 

:  ■  iid  hue  develop!  d  con  iderably,    The  pro- 

dui  tion  1  hi  I  value  of  chemicals,  te  .  during  the  year  IMS 
was  as  follows:  Sulphuric  acid,  '-'.77s.  1  in  quintals, 
1  (68,070    lire  :     calcium    1  irbide,    273,1 19,    6,872  B 

.    1,590,190,  87,391,730;    lead  carbonate, 
t  oss,   2,226,300;     carbon    bisulphide,   26,230,    726,416; 

nesiiiiii  Bulphate,  61,640,  360,880;    -odium  aulpl 
250,000,825,000.    (1  quintal     2  cwts.,  nearly;  25  lire     11 
rig  )     The  total   value  of  the  yearly  output   of  the 
I tah  .  1  il  works  is  considerably  over  Hhi.imki.ikmi 

lire.     A  revival  in  the  trade  1  eable,  which  is 

full  of  promise  ;  but  it  is  thought  that  a  more  general 
and  at  the  same  time  more  rational  utilisation  of  water 
power,  coupled  with  the  progress  thai  electro-chemistry 
is  making,  would  render  it  possible  for  many  industries 
to  b  n   Italy  whiofa  have  hitherto  only  existed 

in  coal-producing  countries.    With  the  object  of  protecting 
and  fostering  chemical  industry,  an  association  under  the 
k  iazione  per  I'incremente  e  per  la  tutela 

h  1    I  li 1  1    Italians  "   was  formed   in    Italy 

...in.-   months  ago,   with   headq  I    Milan,    by   an 

influential  body  of  chemists,  and  supported  then. 

usil   Patents. 
mem   salt;    Manufacture  of  — — ■  by  evaporation  of 
brine.     G.  1'.  Ray,  Manistee,  D.8.A.     Eng.  Pat  6427, 
b  ii,  1906. 
The  main  through  which  the  brine  is  conveyed  to    the 
"leg"  of  an  evaporating  pan  is  also  connected  to  the 
upper  portion  of  the  pan  by  means  of  a  pipe  which  com- 
municates with  the  pan  above  the  brine-einiilating  tubes, 
preferably  at  a   point    between   the  top  of  the  tubes  and 
the  normal  surface  of  the  brine  when  the  apparatus  is  in 
use.     The  larger  portion  of  the  brine  is  supplied  to  this 
upper  inlet  :    the  lower  inlel  m  13   I"-  disposed  on  the  side 
of  the   "leg"   nearest    the   elevator  to    present    clogging. 
A  pipe  is  also  provided,  leading  from  the  brine  main  to  a 
reservoir  above,   from    which  another  pipe  leads  to  the 
sail   elevator.      A   portion   of  the  brine  is  pumped  to  this 
reservoir,  which  is  provided  with  a  ball  valve,  and  thence 
flows  in  regulated  quantity  to  the  pan   by  way  of  the 
i.\  washing  the  sail  as  it  is  elevated.     This 
"  salt  wash  feed"  may  consist  of  the  brine  which  strains 
from    the    salt.      Thus,     in    triple    effect     apparatus,    the 
elevators  of  the    first    and   second    effects   are  fed  from  a 
singli  .    whilst   the  elevator  of  the  third  effect 

pan  is  fed  by  brine  drained  through  the  perforated  floors 
of  the  salt  bins. — A.  G.  L. 

Fcrrotyanides ;    Manufactun    of  from  gas-purifying 

no/.  rous  masst ».     T,  Bellow 
Vienna.     Eng.  Pat   -  16,  1906. 

M  \sses  of  the  material  used  in  purifying  gases,  after 
having  been  washed  with  water,  arc  heated  to  about  90°  C. 
in    an   apparatus    provided    with    stirring   and   loosening 

is  added,   and  slowly,    by  small   portions. 

an  intimate  mixture  of  6  to   14  per  cent,   of  lime,  with 

I  to  10  per  cent,  of  manganese  peroxide,  or  its  equivalent 

of  Weldon  mud.  of  the  weigh*  of  the  mass  treated,  air  or 

■n    being    admitted    throughout    the    process.     The 

mil  ami  lixiviated,  and  the  lixivium  is 
worked  up  by  known  methods  tor  the  production  of  alkali 
ferrocyanid  Pat.   3551, 

ol  1876;  and  to  U.S.  Pal    649,048  of  1900.)— E  B. 

Oxide  of  nitrogen  :    Method  of  producing  by  mi 

zplosion*  K    H  r 

■.slautern.  Germany.     En?    Pat   12,401,  May  28, 
1906.     Under  Int.  Conv.,  May  31,  1905. 
See Fr. Pat  366,604 of  1906;  this  J.,  1906,  1045.—  T.  F.  B. 
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Oxygen  briquettes;    Manufacture  of .     G.  F.  Jaubeit, 

Paris.     Eng.   Pat.   12,262,   May  25,   1906.     Under  Int. 
Conv.,   May  29,    1905. 

See  Fr.  Pat.  361,522  of  1905  ;  this  J.,  1906,  885.— T.  F.  B. 


United  States  Patent. 

Sulphur:  ]_,  • from  gas-purifying  materials. 

J.  J.  M.  Becigneul,  Nantes,  Fiance.     U.S.  Pat.  833,573, 
Oct.  16,  1906. 

See  Fr.  Pat.  345,071  of  19U4  j  this  J.,  1904,  1216.— T.  F.  B, 


French  Patents. 

Aluminium;     Manufacture    of    nitrogenised     compounds 

of  [for  production  of  ammonia].     O.  Serpek.      Fr. 

Pat.     367,124.    June     13,     1906.     Under    Int.     Conv., 
June  20,  1905. 

The  object  of  the  invention  is  to  produce  nitrogenised 
compounds  of  aluminium,  which,  on  contact  with  water, 
preferably  under  pressure  in  an  autoclave,  and  at  a  higher 
temperature  than  100°  C,  give  off  ammonia.  For  this 
purpose,  aluminium  carbide,  alone,  or  mixed  with  carbon, 
alumina,  or  aluminium  chloride,  or  any  mixture  of 
these ;  or  with  metals,  such  as  copper,  aluminium,  or 
iron,  or  their  alloys,  all  in  powder,  is  subjected  at  a  high 
temperature  to  the  action  of  nitrogen  or  air,  to  which 
may  be  added  hydrochloric  acid  gas  or  sulphuric  anhydride 
vapour.  Instead  of  starting  the  process  with  a  preformed 
aluminium  carbide,  a  mixture  of  alumina  with  carbon 
may  be  heated,  preferably  by  resistance  in  an  electric 
furnace,  in  presence  of  nitrogen,  with  addition  of  one  or 
more  of  the  substances  contributory  to  the  formation 
of  the  required  product  already  named. — E.  S. 

Sodium   monosilicate ;    Manufacturi    of    crystallised  . 

W.  N.  Bacon.     Fr.  Pat.  366,896,  June  5,  190ti.     Under 
Int.  Conv.,  Nov.  23,   1905. 

See  Eng.  Pat.  24,220  of  1905  ;  this  J.,  1906,  846.— T.  F.  B. 

Salt ;   Process  for  making  common .     G.  T.  Hollow  a  v. 

Fr.    Pat.    300,904,    June    6,    1906. 

See  Eng.  Pat.  16,279  of  1905  ;  this  J.,  1906,  758.— T.  F.  B. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 
(Continued  from  page  1046.) 

English  Patent. 

Waste  sand  from  glass-works  commonly  known  at    burgy  ; 

Treatment   and    utilisation   of [as   filling   material 

for    linoleum,    leather,    paper,     <fcc].     W.    Thompson, 
Birkenhead.     Eng.  Pat.  26,893,  Deo.  23.  1905. 

The  waste  sand  or  burgy  from  plate  glass  works  is  levi- 
gated, and  the  finest  portions  are  used  as  a  tilling  in 
making  linoleum,  brown  paper,  "  American "  cloth,  or 
leather,  boot  soles  and  heels,  floor  coverings    &e. — A.  G.  L. 


Feench  Pate 

Glass   furnaces.     II.    <:.    Slinglufe      Fr.     Pat.     300,708. 
June  1,  1906.     Under  Int.  Conv.,  June  29,  1905. 

See  U.S.  Pat,  804,776  of  1905  ;  this  J.,  1905,  1232.-   T.F.B. 

bined  containing  a  tank  and  pots. 

J.    A.   Chambers.     Fr.   Pat   367,780,  July  5,    1906. 
I  a  Eng.  Pat,  15,293  of  1006;  this  J.,  1906,  L045     T.  F.  1!. 


IX.— BUILDING     MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  1046.) 

Wood  supply  of  the  world.      Ch.  of  Com.  J.,  1906.      [T.R.] 

The  American  Consul  at  Eibenstock,  reporting  on  the 
world's  supply  of  wood,  states  that  the  demand,  instead  of 
diminishing  as  was  expected  when  coal  came  in  use  as  a 
substitute  for  wood,  has  gone  on  increasing,  until  the 
question  of  a  continued  supply  to  meet  the  present 
rapidly  increasing  rate  of  consumption  is  a  very  serious 
problem.  The  coal  mines  of  Belgium  called  for  1,742,740 
square  yards  of  wood  in  1903.  Each  year  a  renewal  of  | 
old  supports  is  taking  place,  and  new  ones  are  being  put 
into  new  galleries.  Railroads  use  enormous  quantities 
of  wood  in  sleepers.  The  following  table  shows  the 
importations  of  wood  into  the  countries  named  : — 

Cub.   yds. 

England 16,342,600 

Germany 11,766,667 

France.". 8,496,300 

Belgium      1,897,777 

Italy     915,148 

Denmark     849,630 

Spain    392,222 

Switzerland     313,778 

The  exportation  of  wood  from  the  centres  named  below  i 
was  as  follows  : — 

Cub.  yds. 

Russia*    9,544^074 

Sweden     8,328,180 

Austria-Hungarv    6,929,260 

Finland    " 4,340,451 

Norway    1,961,1 10 

Bosnia- Herzegovina 542,574 

•Exclusive  of  Finland. 

North  America,  Siberia,  Africa,  India,  China,  Korea,; 
and  South  America  still  contain  great  unutilised  and  almost 
unknown  forests.  Many  African  forests  are  really 
composed  of  nothing  better  than  thin  bushes,  and  Siberial 
is  already  being  systematically  subjected  to  de-foresting, 
which  will  also  begin  in  Korea  in  the  near  future.  North: 
America,  however,  at  one  time  the  wood  storehouse  foi  i 
the  world,  has  not  now  enough  wood  to  supply  its  owiii 
demand,  notwithstanding  its  506,555,000  acres  of  woodedj 
area.  It  now  depends  upon  Canada,  which,  with  its 
798,133,000  acres  of  forests,  represents  probably  thel 
largest  single  area  of  any  country  in  the  world. 

Timber;     Experiments   on   the   strength   of  treated .1 

\\.    K.    Hatt.     U.S.   Dept.  of  Agric,  Circular  No.  39 
31    pages. 

This   circular   gives   an   account  of  an  investigation  o  J 
processes  of  preserving  timber,  and  the  influence  of  thi II 
processes    upon    the    strength    of    the    wood.     The    test  I 
were  confined  to  sap-wood,  both  green  and  seasoned,  anal 
were  made  upon   11 -ft.  railroad  sleepers,  and  upon  sinal 
pieces  cut  from  them.     The  only  preservatives  used  wen| 
zinc  chloride  and  creosote.     Tests  were  made  of  bending; 
compression  parallel  to  the  grain  (both  static  and  impact); 
compression   at   right   angles  to   the  grain,   and   shearing 
(static).       The    tests    were    made    upon   untreated   piecesjj 
treated  pieces,  and  treated  pieces  that  were,  if  nccessarjl 
re-soaked    to    restore    the    original    degree    of    moisture 
The  capacity  of  the  wood  to  hold  a  spike  was  also  deter; 
mini  d,  and  the  physical  characteristics  of  the  wood  noted 
The  results  of  the  tests  are  given  in  a  number  of  tablet 
and    the    following   general    conclusions   are   drawn   tron 
tin  in  :     The    steaming    process    is    injurious    to   wood,  il  ■ 

it    i^  conti d    too   long    or   beyond   a   certain   pressor 

(temperature).  The  injurious  effects,  or  otherwise,  als' 
depend  upon  the  quality  of  the  wood,  and  its  degree  of 
seasoning.  For  one  wood  tested  (loblolly  pine)  the  limit: 
were  30  lb.  for  four  hours,  or  20  lb.  for  six  hours  ;     beyotn 


Not.  so,  limit  | 
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!,.■,: 


Iheeo    the    wood    was    scorched    an  I    becaui in  I 

Up  to  a  certain  duration  of  the    ti  i     in     |>ro  eight 

of    tlii'    sleepers    increased,    hut     bcyund    tli.u    point, 
increase  in   weighl    «..-  negligible,     tireenv  had 

been    steamed    and    saturated,  showed    weakness    in 
portion   to  the  duration  of  the  steaming    proci  --  and  the 
pressure  attained   therein,   lint    if  air-dried   the 
tied  the  greater  part  of  their  strei 

eedi  (I  tin  '    '  ■.      I  I  ■ 

dried  specimens,  it  again  imuicrscd  in  water,  wen 
than  natural  wood  similarly  dried  am  1.      Wood 

treated   with  ziw    ehloride  was  not   weakei    than  steai 
wood  under  static  loading,  bul  i   under  impact, 

ami   also    weaker    than    natural    wood.     Tin  i     of 

creosote  does  nol  ol  itself  atTei  t  the  Bin  ngth  of  tin 
probably    because    it    does    not    enter   the  but 

only    fills    the   openings  of  the  cells.      [1    does  however 
retard  the  rate  at   which  woo, I  will  season.     The  steamed 
and  creosote.  1  wood  was    weaker    than   the   natural   « 
but  not  weaker  than  the  steamed  wood.    -W.  t '.  II. 

\U  r    of    Paris  ;      I  on .  ind. 

BulL  Soc.   i  hit  l,  II  06,  35.   781     T 
The  author  has  made  some  experiments  on  thi 
solution  in  water  of  the  various  modifications  of  calcium 
sulphate.      For      gypsum,      CaS04.2H20,      he      accepts 
Thomsen's   value   of   .'iliu  calorics   with   reserve  ;    for  the 
hemi-hydrate,  CaS(  l*.JH2(  >.  he  finds  3560  :   for  anhydrous 
calcium    sulphate.    CaSl^,    prepare.!    at     155      I 
and  prepared  at  a  rcl  heat.   l'!'Jii  ;    Thomsen's  valui 
anhydrous    calcium    sulphate    prepared    at    a    low    tem- 
perature  being  only  4440  calories.      The  authoi 
that  anhydrous  calcium  sulphat.  of  a  polymi 

moditication,  which  is  incapable  of  changing  to  the 
hemihydrate  in  presence  of  water,  the  formation  of  hemi- 
hydrate  with  its  high  degree  of  solubility  in  water  i 
necessary  for  the  formation  of  the  difficultly  :-oluble 
hydrate,  CaS04.2H20.  On  the  other  hand,  anhydrous 
calcium  sulphate  formed  at  low  temperatures  is  not 
condensed,  and  readily  takes  up  water  to  form  the  hemi- 
hydrate,  which  then  passes  into  solution,  the  dihydrate 
0aSO4.2H20  crystallising  out.— A.  t:.  L. 

Portland  cements  :    Somi    conditio)      influencing 

of  volume  in .     E.   D.  Campbell  and  A   EL  White. 

J.  Aincr.   (hem.   Soc.,    1906,  28,    1273—1303. 

A  series  of  experiments  has  been  made  with  the  view 
of  studying  the  effect  of  changes  in  chemical  composition 
upon  the  properties,  especially  the  constancy  of  volume 
of  finished  cement.  The  present  paper  deals  with  cements, 
not  very  highly  limed,  in  which  the  percentages  of  alumina 
and  iron  oxide  are  together  less  than  half  of  the  silica. 
The  tests  were  made  with  bars  of  neat  cement,  and  the 
changes  of  volume  were  determined  by  direct  micron:- 
measurements;  added  materials,  such  as  .sand  01 
stone,  act  simply  as  diluent-,  f-o  far  as  constancy  of 
volume  is  concerned,  and  would  render  the  results  less 
comparable.  The  detailed  results  are  set  out  in  table.-. 
They  show  that  free  lime  in  Portland  cement  is  not  slaked 
during  the  mixing  and  settiin;  of  the  cement,  nor  does 
it  become  completely  hydrated  until  after  about  14  days, 
even  when  the  cement  is  immersed  in  water.  This  gradual 
slaking  is  the  cause  of  the  abnormal  expansion  of  cements 
containing  free  lime.  When  the  cement  is  kept  under 
water,  any  evil  effects  due  t..  the  presen  •■  ol  fre<  lime 
are  shown  within  two  months  ;  when  t  lie  cement  is  employed 
in  places  where  it  i>  usually  dry.  the  expansion  due  to 
hydration  of  tree  lime  will  be  more  gradual,  but  several 
times  greater  in  volume,  and  alter  several  months  may 
become    so    great    as    to    i  iplete    disintegration. 

Cement  containing  free  lime  can  be  rendered 
by  ageing  the  ground  cement,  or  Ivy  exposing  the  .linker 
to  the  weather,  until  a  pat  will  show  a  perfect  boiling 
lest.  An  exposure  of  three  months  is  usually  sufficient 
in  the  case  of  clinker,  whilst  under  favourable  condition-. 
ground  cement  may  be  properly  a^cl  in  one  month. 
I  !■■■  boiling  test  ifford  i  reliable  method  for  deh 
the  presence  of  free  lime. 

Combined     magnesia,    like   combined     lime,     hi 
injurious  effect  on  the  constancy  of  volume  of  Portland 
ut.     n. .i      has      tree      m  gm    ;  i     any       ippn    iablc 


influence    when 

always  dry.     I  ml 

for  a    part    or   the    wbo|.-   ..f   the  tun.,   however,  dee 

rnagni  hydration 

i.     nol 

appreciable   Until    after   two    niol.i  i.elit 

tinotly  evident 

after  a  year,  and  continual  at  an  in                  ■'••  for  al 

leaal    five  years   and    pro  ' 

not  destroyed   bj    ageing  the 
nt.     Free  ted   with  cer- 
tainty by  the   ;  on  of  free 
magnesia  i-  prol  u  ntly 

npaniod    by  more 

often   obsi  rved  <    the  lapse  of 

sevi  ml  years.     \\  hen  unm 

iicly 

hue  (see  tin-  J.,   190  unount  of 

[oi  ed  •'■  per  cent.,  a  well-made 
ni    should    not  at   free   magnesia  to 

produce    injurious    expansion    under    any    conditions    of 
practice.     In  structures  where  suitable  provision  can   be 
i    ion  joints,  more  than  3  per  cent,  of  total 
l>e  allowed,  but  even  under  these  circum- 
cceed  5  ]>er  cent.     Oemi  nt 
intend  I  icy  of  volume  is  of  para- 

mount importance  should  always  be  aged ;  a  disadvantage 
of  this  course  is  that  the  cement  tends  to  become  I 
quio  bul  if  the  ageing  be  continued  for  a  sutii- 

ciently    long    period,    the    cement    beconv  tting 

again  o  this  J.,  II  02,  1396.).— A  S. 

.   .-,1      I'M  ' 

Stone  ;    Artificial  .      T.    M.   Thorn,   Cheshunt,   lb 

Eng.  Pat,  20,070,  Oct  4, 
The  object  of  this  invention  is  the  production  of  artificial 
uilding  purposes.  The  dibris  from  quarry- 
ing and  dressing  stone  is  crushed  and  screened  to  reduce  it 
to  its  natural  granular  condition.  The  crushed  material 
i-  mixed  with  lime,  with  ..r  without  the  addition  of  colour- 
in.'  matter,  and  the  mixture  slaked  and  moulded  into  blocks, 

mated.      Building  material 
SO  li 

i  Eng.  Pat.  13,467  ol  1900;  this  J.,  1901,719.)     W.C.H. 

.  blocks,  pipes,  :  .'  Manufacture 

«,/  artificial .      A.   .1.    Boult,   London.     From  Coln- 

Musener  Bergwerks  Aktien-  Verein,  CreuzthaL  Germany. 
2207,  -Ian.  29,  1906. 
SkkFt.  Pat.  362,808  of  1906;   this  J.,  1906,  700.— T.  F.  B. 

Bricks;  B ng  ,  and  kilns  therefor.    J.  Parkes,  Wee! 

Bromwich,  Mails.     Eng.   Pat  20,153,  Oct 
The  improved  method  of  burning  bricks  in  a  kiln,  noi 
in  first  causing  the  heat    to  pass  upward   from   the  tirmc 

ind  through  the  bricks  in  the  upper  part  ol 
kiln,  ami  down  through  the  ma-s  to  the  main  heating  tlue 
,ii  tin-  ti.... r  of  the  kiln.   i. id  when  th<  have  been 

sufficiently  burnt.  I  Mising  the  heat  to  pass  directly  from 
the  tirinu  holes,  through  holes  in  the  back  walls  of  the  firing 
holes,  to  the  brick-  in  the  lower  part  of  the  kiln,  thence  to 
the  main  heating  flue.  To  put  this  method  into  practice, 
i  he  back  walls  of  the  lirin-  holes  are  provided  with  a  loose 
brick  or  stopper,  win  b  i  an  Ik-  pushed  into  the  kiln  at  the 
proper  time  of  the  burning,  to  allow  heat  to  pass  directly 
into  the  lower  par'  ol  thl  kiln  from  the  firing  h 
rence  is  made  to  Eng.  Pat  22  562  ol   1891.— W.  C  EL 

1  tin  like. 
..    Sutcliffe    and     F.    5  both   of    I.,  igh, 

Lam  -.     Eng.  Pat  20,646,  '  i  t  12,  l 

Is    a   tunnel   kiln,   for  continuo  burning,   and 

ble  dampei  ■  ■  ■!  between 

the    cooling    and    coi   bustion  which,    when 

:.  deflects  the  air,  heated  by  il  g     over   the 

burnt  brie  ...  nee  which  conduct   the  air  into 

conni  ■im     the   furni r  firing  holes,  with  the 

,.,.i  Along  tin-  whole  length  of  the  kilu 


lO'.cs 


Cu  X.— metallurgy. 


[Nov.  30,  1906. 


is  an  air  supply  passage  in  the  floor  of  the  kiln,  and 
below  the  wagon  platforms,  which  are  consequently 
cooled  by  the  incoming  air  ;  the  air  from  this  passage 
enters  the  further  end  of  the  cooling  chamber.  There  is 
an  outlet  from  the  drying  chamber,  and  means  are  provided 
for  producing  the  necessary  draught  through  the  kiln. 
The  wagon  platforms  tit  into  grooves  at  the  sides  of  the  kiln, 
which  is  thus  divided  into  two  horizontal  portions,  through 
the  lower  of  which  the  incoming  air  passes.  The  damper 
between  the  cooling  and  combustion  chambers  touches  a 
wagon  platform,  and  thus  forms  a  cross-partition.  In 
connection  with  these  kilns,  claim  is  made  for  use  of  a 
coal-fired  furnace,  connected  with  the  combustion  chamber 
by  a  flue  into  which  the  hot-air  flue  leads,  provided 
with  adjustable  means  of  supplying  air  above  and  below 
the  grate,  and  for  supplying  steam  below  the  grate.  The 
use  of  fuel-supply  hoppers,  provided  with  counterpoised 
bell  dampers  for  the  introduction  of  fuel  without  an  undue 
amount  of  cold  air,  is  also  claimed.  By  a  modification  of 
the  kiln,  by  a  suitable  arrangement  of  the  flues,  heated 
air  can  be  taken  direct  from  the  cooling  chamber  to  the 
drying  chamber,  and  the  products  of  combustion  can  be 
taken  direct  from  the  combustion  chamber,  and  not 
allowed  to  enter  the  drying  chamber,  either  by  a  separate 
flue  to  the  stack,  or  by  a  separate  stack. — W.  C.  H. 

Bricks;    Manufacture  of  .     A.  Gordon,  Weiser,  Id., 

U.S.A.     Eng.    Pat.    7927,    April   2,    1906.     Under   Int. 
Conv.,  May  4.  1905. 

See  U.S.  Pat.  809,053  of  1906  ;  this  J.,  1906,  123.  — T.  F.  B 

Wood  and  goods  of  different  kinds  ;    Apparatus  for  heating, 

steaming,  and  chemically   treating  ,  and  for  drying 

such  goods.     C.   McWhirtcr,  London.     Eng.  Pat.  6681, 
March  20,    1906. 

The  present  patent  relates  to  a  modified  form  of  the 
apparatus  described  in  Eng.  Pat.  14,869  of  1904  (this  J., 
1905,  443).  The  apparatus  consists  of  an  oven  or  boiler, 
within  which  is  a  steam  generator,  heated  by  a  coil  through 
which  high-pressure  steam  is  passed.  Steam  is  passed 
from  the  inner  generator  through  a  pipe  controlled  by 
a  valve  into  the  oven  or  boiler  ;  in  order  to  produce  a 
vacuum  in  the  oven,  it  is  provided  with  an  ejector,  steam- 
tight  cover,  safety-valve,  &c.  Reference  is  made  to  Eng. 
Pat.   4636  of  1885.— W.  C.  H. 


United  States  Patents. 

Kiln  for  burning  clayware.     F.  YV.  Buttenvorth.  Danville. 
111.     U.S.  Pat.  826,831,  July  24,  1906. 

The  kiln  consists  essentially  of  a  vertical  shaft,  joined 
near  its  bottom  to  a  chamber  slightly  inclined  to  the 
horizontal.  The  furnace  gases  are  introduced  near  the 
top  of  the  shaft,  pass  down  it,  and  then  go  up  the  inclined 
chamber,  being  then  drawn  by  a  fan  into  a  chimney. 
The  raw  clay  goods  (bricks,  &C.)  are  stacked  on  trucks 
which  roll  by  their  own  weight  down  the  inclined  chamber, 
on  to  the  top  of  a  hydraulic  elevator,  placed  at  the 
bottom  of  the  shaft.  This  elevator  raises  one  truck  at 
a  time  to  a  point  in  the  shaft  corresponding  to  the  roof 
of  the  inclined  chamber.  At  this  point  supporting  rods 
are  pushed  below  the  load  of  bricks  through  holes  in  the 
kiln,  in  such  a  way  as  to  relieve  the  truck  entirely  of  the 
weight  of  the  load  ;  the  trucks  are  constructed  of  I-beams 
placed  longitudinally  on  the  axles  in  such  a  way  as  to 
facilitate  this  operation.  The  elevator  with  the  empty 
truck  then  sinks  ;  the  truck  is  removed  through  an  opening 
in  the  shaft  opposite  to  the  im  lined  chambi  r  ;  the  next 
truck  is  raised  on  the  elevator  after  withdrawing  the 
supporting  rods,  and  all  the  operations  repeated.  In 
this  way  a  practically  continuous  movement  of  the  bricks 
up  the  shaft,  and  their  gradual  burning  is  secured.  At 
the  top  of  the  shaft  a  similar  method  of  introducing 
supporting  rods  into  the  spaces  between  the  bricks  i.-. 
used  for  withdrawing  a  truckful  of  burnt  bricks  at  a  time. 
Air  is  supplied  at  various  points  in  the  kiln  to  promote 
combustion,  and  also  to  cool  the  burnt  bricks  at  the  top 
somewhat  rapidly  to  permit  of  their  handling. — A.  G.  L. 


Cement  ;    Apparatus  for   producing .       R.    C.    Car- 
penter, Ithaca,  N.Y.     U.S.  Pat.  833,918,  Oct.  23,  1906. 

The  upper  end  of  a  rotary  cement  kiln  is  connected 
with  a  hood  from  which  the  burnt  gases  from  the  kiln 
pass  to  an  economiser  and  an  upright  water-tube  boiler 
having  widely  spaced  vertical  tubes.  The  gases  are 
finallv  drawn  by  an  exhaust  fan  into  a  stack.  The  boiler 
is  provided  with  an  auxiliary  furnace,  situated  close  to 
the  hoods,  and  provided  with  suitable  flues  and  dampers. 

—A.  G.  L. 

Cement ;    Magnesium ,  and  process  of  manufacturing 

same.  W.  Jeroch,  Berlin.  U.S.  Pat.  833,930,  Oct.  23, 
1906. 

See  Fr.  Pat.  363,103  of  1906  ;   this  J., 1906,  848.—  T.  F.  B. 

French  Patents. 

Marble,    granite.    <f-c.  ;     Manufacture    of    artificial . 

L.  Lefranc.  First  Addition,  dated  May  26,  1906,  to 
Fr.  Pat,  355,222,  of  May  23,  1905  (this  J.,  1905,  1173). 

By  running  the  molecular  mixture  of  fused  fluorspar  and 
calcium  sulphate,  entitled  "  spathite "  and  claimed  in 
the  principal  patent,  into  moulds  containing  flints,  pebbles, 
&c,  a  kind  of  concrete  is  obtained.  By  suitable  dis- 
position of  the  flints,  &c.,  to  which  carborundum  may 
also  be  added,  in  the  moulds,  patterns  may  be  obtained. 
Or  else,  the  moulds  may  contain  a  metallic  skeleton, 
instead  of  the  flints,  &c.,  in  which  case  a  reinforced 
"  spathite,"  similar  to  reinforced  concrete  is  obtained. 
Finallv,  the  calcium  sulphate  may  be  replaced  by  barium 
sulphate,  or  strontium  sulphate,  or  by  a  mixture  of  the 
two. — A.  G.  L. 

Silicates  of  lime;    Process  for  increasing  the  binding  power 

of   basic   .     W.    Schumacher.     Fr.    Pat.    366,755, 

June  1,  1906. 
The  binding  power  of  basic  silicates  of  lime,  e.g.,  Portland 
cement,   blast-furnace  slag,   &c.,   is  greatly  increased  by 
adding    finely    powdered    quartz,     and    submitting    the 
mixture  to  the  action  of  steam  under  pressure. — A.  G.  L. 

Agglomerate  for  building  materials,  and  process  of  making 
the  same.  C.  Gramiccia.  Fr.  Pat.  366,879,  June  5, 
1906. 
Volcanic  scoriae,  puzzuolana,  tufa,  &c,  is  mixed  with 
one-twelfth  its  weight  of  well-slaked  lime,  compressed 
into  bricks,  tiles,  &c,  and  treated  for  10  hours  in  an 
autoclave  under  a  pressure  of  six  to  eight  atmospheres. 
The  bricks,  &c.,  obtained  are  claimed  to  be  of  great 
strength.  If  they  are  then  burnt,  a  very  refractory 
material  is  said  to  be  obtained.  The  scoria?,  &c.,  may  be 
partly  replaced  by  sand,  gravel,  or  calcareous  material ; 
in  the  last  ease  a  little  cement  is  also  added.  In  any 
case  a  suitable  colouring  material  may  be  added. — A.  G.  L. 

Clay  and  similar  plastic   materials  ;    Method  of  treating 
.     A.  A.  Scott.     Fr.  Pat.  367,775,  July  5,   1906. 

See  U.S.  Pats.  816,385  and  816,386  of  1906;  this  J., 
1906,  427  and  428.— T.  F.  B. 


X.— METALLURGY. 

(Continued  from  page  1052.) 

High  carbon  steels;    Heat  treatment  of  some .     W. 

Campbell.     J.  Amer.  Chem.  Soc.,  1906,  28,  1304—1322. 

The  author  gives  an  account  of  some  work  carried  out  in 
conjunction  with  Committee  F  on  the  "  Heat  Treatment 
of  Steel."  American  Society  for  Testing  Materials.  The 
steels  examined  had  the  following  composition: — 
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Test  pieces  12  ins.  long  and  ,,,  in.  square,  were  heated 
at  i'm(».  71.'.  .  700  .  sun  ,  855  .  905  .  1050  ,  and  1200  C. 
respectively,  the  heating  and  cooling  curves  were  plotted, 
an. I  the  bars  subsequontli  submitted  to  mechanical  ti 
anil  examined  is  to  fracture  and  microstrueture.  The 
il  points  of  the  sleds  were  found  to  be  :  Ac,,  on 
ing,  between  T.'to  and  Tin  ('.  :  and  Ar,.  on  cooling, 
between  Tin  and  700  C.  ;  Ac2-3  and  \>  could  not  be 
detected.  The  detailed  results  of  the  experiments  are 
i  in  tallies  ami  curve-diagrams.  The  steels 
mined  fall  into  two  groups,  ri:..  Nos.  I  1.  consisting 
of  pearlite  with  excess  of  cementite,  an. I  Xos.  .".  ami  0, 
hi:  entirely  "t  pearlite,  or  nearly  so.  In  Xos.  1 — 4, 
two  changes  in  microstrueture  take  place  on  heating  ;  the 
transformation  of  the  pearlite  at  the  critical  point,  Act,  and 
the  change  in  tho  cementite,  which,  on  heating,  tends 
to  segregate,  ami  to  dissolve  in  the  solid  solution  formed 
by  the  transformation  of  the  pearlite.  At  a  certain 
temperature,  varying  with  the  composition  of  the  steel. 
the  undissolved  segregated  cementite  breaks  down  into 
fcrrite  ami  graphite,  or  may  also  be  completely  dissolved 
l.y  the  solid  solution,  separating  out  on  cooling  as  an 
irregular  envelope  to  the  grains  of  pearlite.  The  impor- 
tance of  these  changes  in  the  manufacture  of  malleable 
castings,  cutlery,  &c  .  is  referred  to.  In  steel  No.  .">,  on 
heating  to  S00  ('..  the  excess  of  cementite  separates  as  a 
thin  film  round  the  pearlite  grains.  On  heating  to  855°  C, 
the  film  of  cementite  disappears,  and  the  grains  of  pearlite 
become  so  coarse  as  to  indicate  overheating.  In  steel 
No.  ti,  heating  to  the  critical  point  causes  marked  segre- 

fation  of  the  cementite  ;  at  sou  (_'.,  the  steel  is  o\  cr- 
eated, the  grains  of  pearlite  becoming  very  large,  ami  the 
film  of  ferrite  seen  in  the  alloy  as  rolled  changing  to  grains. 
The  results  of  the  mechanical  tests  are  summarised  as 
follows : — Heating  to  temperatures  up  to  the  critical 
point  causes  an  increase  of  ductility,  but  decrease  of 
strength.  Complete  refining  of  the  alloys  is  attained  only 
by  heating  to  a  temperature  just  above  the  critical  point. 
The  strength  of  the  alloys  after  heating  at  higher  tempera- 
tures as  compared  with  that  of  the  refined  alloys,  does  not 
show  much  difference  in  the  case  of  the  high-carbon  steels 
(Xos.  1 — 4).  until  a  temperature  of  1200°  C.  is  attained. 
when  considerable  overheating  is  indicated  by  a  sudden 
decrease  in  the  maximum  load.  The  ductility,  on  the 
other  hand,  shows  a  steady  fall  almost  to  nil  on  heating 
at  temperatures  above  the  critical  point.  In  the  case 
of  the  low-carbon  steels  (Xos.  5  and  6),  the  strength 
compared  with  that  of  the  refined  bars  was  increased  by 
heating  to  temperatures  above  the  critical  point,  whereas 
the  ductility  decreased.  In  general  it  may  be  stated 
that  so  close  a  relation  exists  between  change  of  micro- 
structure  and  of  fracture  and  alteration  in  mechanical 
properties,  that  the  latter  can  be  predicted  with  certainty 
from  the  former. — A.  S. 
Iron  slags  ;    Reduction  of  ,  by  carbon  monoxide  and 

hydrogen.     G.     Kassel.     Stahl     u.     Eisen,     1906,     26. 

1322—1323. 
The  author  has  examined  the  effect  of  hydrogen  and  of 
carbon  monoxide  at  definite  temperatures  upon  two 
tvpical  slags  —  a  highly  silicious  Bessemer  slag, 
(6-02FeO,33T8MnO,53-23SiO2),  and  a  slag  rich  in  iron 
(1811FeijO3,60-70FeO,0-79SIn(  l,19*70SiO2).  The  Bessemer 
slag  was  unaffected,  save  that  some  of  its  sulphur  was 
converted  into  carbon  bisulphide  or  oxysulphide ;  no 
reduction  of  ferrous  oxide  to  metallic  iron  took  place. 
The  slag  caused  the  separation  of  carbon  from  the  carbon 
monoxide  ;  this  began  at  420: — 450J  C,  reached  a  maxi- 
mum about  500°  C,  and  ceased  at  870c—  900;  C.  In  the 
of  the  other  slag,  reduction  of  ferric  to  ferrous  oxide 

.in  at  350° — 400;  C.  with  hydrogen,  and  at  410° — 
150°  C.  with  carbon  monoxide.  In  no  case  was  any 
metallic  iron  formed  until  the  whole  of  the  ferric  oxide 
had  been  converted  into  ferrous  oxide.  Reduction  to 
tal  began  in  hydrogen  just  below  500°  G,  in  carbon 
monoxide  between  500°  and  520°  C,  and  reached  its 
maximum  activity  for  either  gas  about  700°  C.  In  no 
case  was  the  iron  completely  reduced,  the  percentage  of 
metallic  iron  after  the  experiment  never  rising  above  21. 
The  same  separation  of  carbon  was  observed  here  as 
with  the  Bessemer  slag,  at  temperatures  at  which  no 
metallic  iron  was  present. — J.  T.  D. 


Kiettt-iron-manganae    all  itk 

S&vtnth  report  on  '  '."/.  "/  iron-nickel  oil 

M.  Rudeloff,     \eih.  .1.  Vei    zu  Befdrd.  <.. -w.-ii.il..  I 

('hem./.  <0.  Rep.,  368. 

I  hi    influent f  the  niokel  contenl  in  these  alloys  i 

follow         1.    castis         ■    phite-free  alio]  -  with  "■•• 
I  0*12     0*16  as  well    i 

0-3  |ier  cent,  of  carbon,  and  al t   l1  of  nickel 

the  greatest  si.  ductility, 

in    this    way    re  '.itl t     mi  I  m 

other  hand  gi  ee  alloys  with  4*5    5-0  per  c. 

ol  manganese,  and  0*5  1*0  pei  cent,  of  carbon,  with 
iii. mi  h'.  per  cent.  ..i  nickel  Bhow  the  least  itrength,  ami 
the  greatest  ductility  ;  and  with  30  per  cent,  <<\  < 
trength  is  again  greater,  ami  the  ductilitj  less,  The 
i  is  shown  as  follows  :  In  material,  almost  free  from 
in.  I. el  (0*08  per  cent,  ol  nickel),  with  about  1*0  percent. 
..f  carbon,  the  strength  both  "t  the  cast  and  ol  the  rolled 
material  increases  with  increase  ..f  the  manganese  content, 
and  the  capacity   fur  change  of  form  decreases,      (in   the 

other  hand,  rolled  bars  with  •!•.">  pet  cent,  of  manganese 

wire  so  hard  that  they  could  nut  l.e  worked.  In  material 
with  :i  per  cent,  of  nickel,  the  strength  also  increases,  and 
the  capacity  for  change  of  form  decreases.  The  greater 
the  content  of  carbon,  the  more  noticeable  is  the  elf.  t 
"f  the  increase  in  the  content  of  manganese,  In  particular, 
it  is  to  be  noted  that  material  with  S  — 16  per  cent,  of 
nickel  and  less  than  2  per  cent,  of  manganese  acquires 
a  marked  increase  in  strength  by  being  heated  to  redness. 
and  subsequently  slowly  cooled,  whilst  quick  cooling  and 
quenching  are  without  effect — W.  C.  H. 

Manganese-tungsten   alloys.     G.    Arrivaut.     Compt.  rend., 
1900,  143,  594     596. 

Alloys  containing  up  to  2.">  per  cent,  of  tungsten  can  be 
obtained  by  heating  the  compressed  powdered  metals  in  a 
stream  of  hydrogen  in  a  Schloesing  furnace  ;  those  richer 
in  tungsten  can  be  made  by  the  thermite  process,  provided 
a  certain  proportion  of  the  higher  oxides  (  VY<  >a  and  Mm  \t) 
of  the  metals  be  contained  in  the  mixture:  tho  author 
has  thus  formed  alloys  containing  as  much  as  00  per  cent. 
of  tungsten.  The  manganese-tungsten  alloys  seem  to 
contain  no  compound  of  the  two  metals,  for  acids  dissolve 
out  the  manganese  from  them  completely,  and  leave  a 
residue  of  practically  pure  tungsten.  This,  indeed,  forms 
a  good  method  of  preparing  tungsten,  for  whilst  it  is 
difficult  to  prepare  tungsten  itself  by  tho  thermite  process, 
the  manganese-tungsten  allovs  are  prepared  with  great 
ease.— J.  T.  D. 

Aluminium-bronze    industry ;     Explosions    in    the    . 

0.  Edelmann.  Chem.-Zeit.,  1900,  30,  925—920, 
951—952.  (See  this  J.,  1906,  430  and  639.) 
The  author  has  carried  out  experiments  on  the  electrical 
conductivity  of  aluminium  powder,  both  in  the  condition 
in  which  it"  occurs  in  the  industry,  and  also  when  com- 
pletely freed  from  grease.  He  finds  that  though  for  low 
voltages  a  layer  of  the  powder  8  mm.  thick  is  practically 
a  non-conductor,  at  3(M)  volts  and  above,  it  conducts  ; 
and  for  the  high  voltages  concerned  in  frictional  electricity 
it  may  be  regarded  as  a  very  good  conductor.  In  polish 
mills,"  the  brushes  themselves  are  such  good  conductors 
that  there  is  no  possibility  of  sparking  inside  the  mill  ; 
freedom  from  sparking  is  rendered  still  more  certain  by 
the  fact  that  the  whole  apparatus  is  lined  with  a  practically 
•  ntmuous  coating  of  aluminium  powder.  The  electricity 
occasionally  observed  on  the  outside  of  the  mill  arises  from 
friction  of' the  driving-belt  ;  as  forms  a  com- 
pletely closed  conductor,  this  electricity  cannot  affect 
the  iriside  of  the  mill,  but  the  author  recommends  earth- 
connecting  the  mill  SO  as  to  carry  it  away  or  neutralise 
it.  His  opinion  is  that  explosions  in  polishing  mills 
cannot  be  caused  by  electrical  ignition.  Acidification  of 
the  brush.  1  by  Hi.  liter,  is  superfluous,  trouble- 
some, and  mav  be  dangerous.  It  does  not  prevent  the 
generation  of"  electricity,  the  brushes  are  sufficiently 
good  conductors  without  it.  and  it  may  give  rise  to  the 
generation  of  hydrogen,  which  i  5e  risk  of  explo- 
sion.    As  to  elevators,  th nstruction  of  these  renders  it 

possible  that  their  upper  ends  might,  during  a  thunder- 


1100 


Cl.  X— metallurgy. 


[Nov.  30,  1906. 


storm,  become  charged  with  electricity,  ami  that  the 
"  backstroke."  or  the  sudden  discharge  of  the  inducing 
cloud,  might  cause  a  spark.  This  danger  is  remote,  but  it 
is  easily  and  completely  provided  against  by  good  earth- 
connection. — J.  T.  D. 

Nitrides  of  zinc,  aluminium,  and  iron.  A.  H.  White  and 
L.  Kirschbraun.  J.  Ainer.  (.'hem.  Soe.,  1906,  28, 
1343—1350. 

The  most  favourable  temperature  for  the  action  of  dry 
ammonia  gas  on  zinc  dust  is  600°  C,  but  the  nitride 
produced  decomposes  to  a  considerable  extent  even 
at  its  temperature  of  formation,  and  cannot  therefore 
be  obtained  in  a  pure  state  by  this  method.  The  purest 
specimen  obtained  by  the  authors  contained  10-6  per 
cent,  of  nitrogen  as  compared  with  the  12-52  per  cent, 
required  by  the  formula,  Zn3N2.  The  product  has 
properties  similar  to  those  of  the  nitride,  Zn3N2,  prepared 
by  Frankland  (Phil.  Mag.,  15  [4],  149)  by  heating  zinc 
amide.  It  is  probably  a  solid  solution  of  the  nitride  in 
metallic  zinc  (compare  Baur  and  Voerman,  Z.  phvsik. 
Chem.,  52,  467).  Finely-divided  aluminium  and  iron 
are  also  attacked  by  ammonia  gas,  the  most  favourable 
temperatures  being  700"  and  450° — 475°  C.  respectively. 
The  best  preparation  from  aluminium  contained  1-8 
per  cent,  and  from  iron  10*1  per  cent,  of  nitrogen.  The 
iron  preparations  are  regarded  by  the  authors  as  solid 
solutions  of  iron  nitride.  Fe3N2,  in  metallic  iron. — A.  S. 


Molybdenum  ;    Preparation  oj  fused  - 
R.    Gartner.     Ber.,    1900.    39, 


.     E.  Biltz    and 

3370—3371. 


The  aluminothermic  preparation  of  molybdenum  has 
hitherto  given  a  very  poor  yield,  on  account  of  the  volatility 
of  molybdenum  trioxide.  The  authors  find  that  the 
yield  is  largely  increased  by  substituting  the  dioxide  for 
the  trioxide.  The  dioxide  is  easily  obtained  by  reducing 
the  trioxide  at  a  red  heat  in  a  stream  of  hydrogen  ; 
80  grins,  of  it  fired  with  21  grms.  of  aluminium  powder 
yielded  52  grms.  (ealc.  55J)  of  melted  molybdenum  of 
98-5  per  cent.— J.  T.  D. 

Platinum  production  in  1905.     Mining  World.     [T.R.] 

A  bemaeejsble  rise  in  the  price  of  platinum  and  a  greatlv 
increased  production  in  the  United  States  took  place  in 
1S05.  Early  in  March,  1905,  the  price  of  ingot  platinum 
advanced  from  S19.50  per  ounce  to  S21,  thus  surpassing 
that  of  gold.  On  April  1.  1905.  the  price  fell  to  S20.50, 
and  remained  firm  at  this  quotation  until  February  1, 
1906,  when  it  rose  to  S25,  where  it  remained  until  Sept.  1, 
when  it  leaped  to  S34.  The  production  of  platinum 
in  the  L'nited  States  increased  from  200  oz.  in  1904  to 
318  oz.  in  1905.  The  rise  in  the  price  of  platinum  and 
its  increased  production  in  America  may  be  ascribed 
to  the  growing  demand  and  to  the  reduced  yield  of  the 
Russian  placers.  This  reduction  of  the  output  is  due 
to  the  fact  that  the  entire  product  for  a  varying  term  of 
years  was  bought  up  under  contract  and  at  prices  that 
now  seem  ridiculously  low.  As  the  mine  owners  receive 
only  the  fixed  price,  they  do  not  participate  in  any  gain 
due  to  rise  in  value,  and  are  therefore  not  desirous  of  a 
large  production,  but  are  husbanding  the  limited  resources 
of  their  mines  until  such  time  as  they  can  dispose  of  their 
product  to  better  advantage.  Meanwhile  the  small 
mines,  which,  generally  speaking,  are  not  hampered  by 
such  agreements,  are  working  to  their  full  capacity,  to 
take  advantage  of  the  stimulated  prices  ;  but  their  entire 
output  is  only  a  small  percentage  of  what  is  usually 
produced.  A  gTeatly  increased  consumption  of  platinum 
in  the  electrical  and  chemical  industries,  together  with 
this  stringency  of  supply,  accounts  for  the  prevailing 
high  prices.  The  examination  of  black  sands  commenced 
in  1905  by  the  L'nited  States  Geological  Survey  has 
done  much  toward  placing  platinum  mining  in  America 
upon  a  stable  footing,  and  developing  it  into  a  permanent 
and  profitable  industry.  Not  only  have  many  discoveries 
of  platinum  in  new  localities  been  made,  but  the  tests 
have  revealed  the  fact  that  there  are  districts  which 
contain  surprising  quantities  of  platinum.  I'latinum  is 
now  known  to  exist  in  California,  Oregon,  Idaho.  Colorado, 
\\  ashington,  Montana,  Utah,  Arizona,  and  in^Wyoming. 


The  metal  is  also  rarely  found  in  Alaska,  and  in  the  gold- 
bearing  sands  of  Corozal  River,  Porto  Kico.  Isolated 
occurrences  of  single  nuggets  or  mere  traces  of  the  metal 
have  been  found  in  many  other  counties  of  these  states, 
as  well  as  in  four  of  the  eastern  states,  namely,  New  York, 
Pennsylvania,  North  Carolina  and  Georgia.  In  manv 
of  these  localities  the  metal  occurs  but  sparingly.  The 
more  promising  fields  are  in  the  counties  of  southern 
Oregon  and  northern  California.  With  proper  methods 
a  considerable  annual  output  should  be  obtained.  The 
platinum  metals  are  usually  found  in  working  gold  placers, 
especially  where  the  gravels  are  derived  from  peridotites. 
Many  have  been  convinced  for  a  long  time  that  it  would 
pay  to  save  the  platinum  in  the  gravels,  if  it  could  be 
done  by  some  inexpensive  method.  The  experiments 
of  the  L'nited  States  Geological  Survey  have  shown 
conclusively  that  95  to  98  per  cent,  of  the  precious  metals, 
both  gold  and  platinum,  contained  in  the  sluice  box 
sands,  can  be  saved  on  concentrating  tables  of  the  Pinder 
or  Wilfley  type,  such  as  are  used  in  everyday  practice; 
and  that  in  most  cases  the  concentrates  thus  obtained 
will  represent  less  than  1  per  cent,  of  the  total  weight  of 
sand  fed  to  the  table  ;  a  test  on  15  oz.  of  black  sand, 
recovered  from  200  lb.  of  original  gravel,  yielded  0-7  grm. 
of  platinum,  and  0'023  grm.  of  irodosmium.  The  imports 
of  platinum  into  the  United  States  during  1905  were 
valued  at  $2,173,263.  as  against  Sl,879,155  in  1904, 
an  increase  of  S294,108. 

Mineral   industry  of  Peru.     Bd.   of  Trade   J.,    Nov.     1, 
1906.     [T.R.] 

During  the  first  half  of  1903,  the  number  of  mining 
claims  recorded  in  the  register  was  5.310,  subject  to  a 
charge  of  £9,752,  while  the  register  of  the  first  half  of 
1906  contains  10,421  mining  claims,  which  pay  in  taxes, 
fines,  etc.,  £32,357.  The  following  is  a  resume  of  the 
mineral  production  during  1905  : — 


Gold*   Kilos. 

Silver*     

Copper     Tons 

Lead     

Petroleum,  crude  .... 

Coal      

Salt 

Borates    

Nickel Kilos. 

Mercury   

Bismuth Tons 

Molybdenum  and  vana- 
dium in  small  quan- 
tities      


Total  value —  ..£1,636.179 

•  In  bars,  in  metallurgical  products,  and  ores. 

English  Patents. 

Ores  ;    Dry  concentration  of .     A.  J.  Boult,    London. 

From   H.   M.  Sutton.  W.   L.  Steele,  and  E.  G.  Steele, 
Dallas,  Texas.     Eng.  Pat.  17.561,  Aug.  30,  1905. 

See  Fr.  Pat.  366,685  of  1906  ;   this  X,  1906, 1052.— A.  G.  L. 

Sulphide    ores ;     Treatment    of .     J.    E.    Bousfield, 

London.     From    F.    Mackav.    Melbourne,    and    A.    J. 
Beckwith.  South  Yarra.  Australia.     Eng.  Pat.  20,380. 
•  Oct.  9,  1905. 

Gold,  silver,  zinc,  lead,  and  other  metals  are  obtained 
from  complex  sulphide  ores  by  finely  powdering  the 
ores,  and  blowing  the  powder,  mixed  with  air,  into  a 
chamber  previously  heated  by  producer  gas  to  the  ignition 
point  of  the  sulphide  ores.  The  air  current  keeps  the 
powder  in  suspension  in  the  chamber,  and  oxidises  it, 
a  fume  consisting  of  zinc  oxide,  lead  sulphate,  &c, 
being  obtained  besides  gases  containing  sulphur  dioxide 
and  trioxide.  If  the  ore  is  not  rich  enough  in  sulphides 
to   maintain  the  chamber  at  the  temperature  necessary 


Quantities. 

Yalue. 

£ 

733 

97.072 

176,000 

648,000 

i      11,000 

622,268 

1,270 

5,420 

49,700 

124,250 

72,665 

98,300 

21,083 

21,038 

1,594 

14.346 

1,778 

145 

1,554 

340 

i             12 

5,000 

not 

stated. 

Nov.  30.  1906.] 
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lor  their  proper  oxiilntion.  extraneous  heal  mav  bo  sup- 
plied, or  coal-dust  or  produ  blown  in.  The  fume 
•nil  ore  dust  obtained  are  either  passed  into  Bottling 
chambers  or  filtering  apparatus,  or  they  may  I"-  p 
into  wet  condensation  chambers.  Tho  zinc  oxide  may 
be  leached  out  from  the  lend  sulphate  by  treatment  with 
■ulphuric  acid,  which  may  be  ma  le  from  the  oxides  of 
sulphur  contained  in  the  gases  obtained  by  the  reaction. 
The  insoluble  residue  may  then   be  Bmelted  as  usual. 

\.  Q.  1.. 

Sulphitlc  ores  or  compounds  :    I!  Auction  of .     C.    P. 

Townsend,     Washington,     U.S.A.      Eng.     Pat,     6569, 
March  19,  1900. 

See  V.S.  Pat.  S15.881  of  1900 ;  this  J.,  190G,  381.—  T.F.B. 

Mitels,  metalloids,  or  their  alloys  :  Process  for  the  pro- 
duction or  isolation  of  .     K.   A.    Kiihne,   Dresden, 

Germany.     Eng.  Pat.  20,884,  Oct.   14,   1905. 

See  Fr.  Pat.  364,329  of  1906  ;   this  .T.,  1906,  890.— T.  F.  B. 

Minerals ;    Separation   of H.    L.    Sulinan.    H.    F. 

Kirkpatriek-Picard,  and  J.  Ballot,  London.     Eng.  Pat. 
26,711,  Dec.  21,  1905. 

See  Fr.  Pat.  303,419  of  1906  ;  this  J.,  1906,  890.— T.  F.  B. 

[Gold  and  silver}   metals  ;    Frtraction  of  from  their 

ores.    J.     Turton.     Johannesburg,     Transvaal.     Eng. 
Pat.  25,672,  Dec.  9.  1905. 

The  process  described  is  designed  especially  for  the 
extraction  of  gold  and  silver,  but  may  also  lie  used  for 
platinum  and  base  metals.  It  consists  in  systematically 
treating  the  powdered  ore,  after  roasting  if  it  contains 
pyrites,  in  vats  with  a  solution  containing  :  water. 
400  lb.  ;  sulphuric  acid,  80 ;  sodium  chloride,  40 ; 
sodium  or  potassium  nitrate.  221  :  sodium  or  potassium 
permanganate,  2  :  and  saccharin,  about  2  lb.  The  vats 
used  may  be  made  of  pitch-pine  bound  with  iron  bands, 
or  of  bricks  lined  with  "  non-perishable  "  cement  on  a 
concrete  foundation,  or  of  other  acid-proof  materials. 
The  solution  is  always  brought  up  to  its  original  strength 
in  passing  from  vat  to  vat  by  suitable  additions.  When 
it  has  become  saturated  with  gold  (or  other  metals)  it  is 
diluted  with  from  three  to  five  parts  of  water,  and  the 
diluted  solution  is  passed  through  charcoal,  which  may  be 
enclosed  in  bags  of  muslin.  The  charcoal  retains  the  gold, 
which  is  recovered  by  burning  the  charcoal,  and  fluxing 
the  ashes  as  usual. — A.  G.  L. 

Goldschmidi  or  alumino-thermic  process  ;  Impts.  in  the . 

H.  Goldsehmidt.  Essen  on  the  Ruhr,  Germanv.     Eng. 
Pat.  926.  Jan.   12,  1906. 

See  Addition  of  Jan.  10,  1906,  to  Fr.  Pat.  361,197  of  1905  ; 
this  J.,   1906,   765.— T.  F.  B. 

[Thermite.]  Mixtures  for  heating  by  reduction  of  metallic 
compounds.  P.  Jensen.  London.  From  E.  Maemecke, 
Berlin.     Eng.  Pat.  3<>so,  Feb.  8,  1906. 

A  material  similar  to  thermite  is  obtained  by  mixing 
15  per  cent,  by  weight  of  granulated  marnesium,  10  per 
cent,  of  granulated  silicon,  and  75  per  cent,  of  magnetic 
oxide  of  iron.  Fe304.  or  ferric  oxide.  Fe203.  or  of  a  mixture 
of  the  two.  a  liquid  slag  corresponding  approximately  to 
the  formula  34  MgO,  2Si02  being  obtained,  together 
with  an  "  appreciable  amount  "  of  molten  iron.  The  propor- 
tions of  the  ingredients  may  be  varied  from  9  per  cent. 
of  magnesium.  13  of  silicon,  and  78  of  magnetic  oxide. 
to  21  per  cent,  of  magnesium,  6  of  silicon,  and  73  of 
magnetic  oxide.  The  magnesium  may  be  partly  replaced 
by  aluminium,  calcium,  barium,  strontium,  sodium,  or 
the  like,  and  the  silicon  may  be  used  in  the  form  of  high- 
grade  ferro-silicon.  The  iron  oxide  may  be  partly  or 
wholly  replaced  by  oxides  of  chromium,  manganese, 
molybdenum,  &c.,  and  metals  such  as  copper  may  be  added 
to  the  molten  mass  if  it  is  desired  to  produce  alloys. 
The  process  mav  also  be  used  for  welding.  (See  also 'It. 
Pat.^364,313,  this  J.,  1906,  935.)— A.  G.  L. 


l'\n  1 1.  Statu  I'm 

Uetalbcaring  ores,  dkc  ;    1  Iraetory .    .1    W 

B  James,  Media,  I'       i    -  94,  Oel    16,  1906. 

Thi  are  is  pa Lin  te  through  a  retort,  hi 

externally,  from  which  air  is  excluded,  and  in  which  < 

generated.     The  escaping  water-gas  i^  treated  for 

the  removal  of  other  gases  and  volatile  compounds  oarried 
oil  from   the  ore. — A.  S. 


A.  .i    Mason,  A 
111.     U.8.    Pat    833.406, 


Ores  ;    Method  of  smelting  

in    F.     K.     Hoover.    Chicago, 

Ool    Id,  1906, 

Thin  streams  of  flux  and  of  ore,  both  in  a  finely-divided 
condition,  are  caused  to  impinge  one  upon  the  other, 
and  the  resulting  stream  of  mixed  ore  and  tlux  is  din 
into  a  reduoing  and  smelting  chamber,  wherein  it  is  sub- 
je>  ted  to  the  action  of  a  forced  blast  of  burning  air  and 
fuel,  impinged  upon  it  in  a  substantially  transverse 
direction.  The  stream  of  partially-reduced  and  melted 
ore  is  then  directed  upon  an  incandescent  bed  of  carbon- 
is  material  such  as  coke.  The  hot  waste  gases  are 
utilised  for  the  preliminary  heating  of  the  air,  fuel,  ore, 
and  fluxes. — A.  S. 

Or, « ,•     Process   of   briquetting   friable   .     C.    Rcinke, 

Bredelar,  Germany.     U.S.  Pat.  833,630,  Oct.  10,  l'.Hiii. 

See  Eng.  Pat.  19,464  of  1904  ;   this  J.,  1905,  974.— T.  F.  B. 

Treating  substance*  [On  <.  <{-c]  by  the  aid  of  heat ;   Process 

of .     W.   B.    Dennis.   Blackbutte,  Oreg.     U.S.  Pat. 

833,679,  Oct.  16,  1906. 

The  ore  receives  a  preliminary  heating  from  the  escaping 
gas  current,  and  is  then  divided  into  portions  which  are 
progressively  heated  by  a  burning  mixture  of  gas  and  air. 
Both  the  gas  and  the  ore  or  other  material  treated, 
travel  in  the  same  general  direction  through  the  apparatus, 
and  both  leave  it  at  the  hottest  end.  To  keep  up  the 
temperature  fresh  supplies  of  air  and  gas  are  introduced 
at  intervals.     (See  following  abstract.) — W.  H.  C. 

Treating  substances  [Ores,  <fcc]  by  the  aid  of  heat ;    Appa- 
ratus   lor    .     W.    B.    Dennis.    Blackbutte.    Oreg. 

U.S.  Pat.  833,680,  Oct.  16,  1906. 
The  claim  is  for  an  apparatus  in  which  the  process  described 
in  the  preceding  abstract  can  be  carried  out,  and  con- 
sisting essentially  of  a  vertical  tower  furnace  down  which 
the  ore  or  other  material  is  caused  to  pass.  The  inner 
space  of  the  tower  is  divided  into  a  series  of  chambers 
by  horizontal  grates,  the  alternate  bars  of  which  are 
tixed  and  movable,  so  that  by  turning  the  movable  bars 
from  without  the  furnace,  the  ore  can  be  let  down  from 
chamber  to  chamber  to  the  bottom  where  it  falls  into  a 
discharge  apparatus.  The  air  and  gas  enter  through  ducts 
in  the  walls  of  the  furnace  from  which  they  pass  to  primary 
and  secondary  combustion  chambers  formed  on  opposite 
sides  of  the  grates.  These  are  alternately  on  opposite 
sides  of  the  chambers  so  that  they  face  one  another. 
The  gases  pass  across  the  chambers  downwards  from  the 
cooler  to  the  hotter  part  of  the  furnace,  receiving  fresh 
supplies  in  each  chamber,  and  then  enter  a  dust-separating 
chamber  from  which  they  again  pass  up  through  flues 
in  the  furnace  wall  to  the  top,  where  they  pass  to  the 
apparatus  where  the  preliminary  heating  of  the  ore  is 
effected.—  W.  H.  C. 

Metals  [Zinc,    <L-c],   and  compounds  thereof ;    Process  of 

obtaining .     H.  Mehner,  Berlin.     U.S.  Pat.  S33.472, 

Oct.  10.  1906. 
Zinc  ore  is  added  to  a  molten  and  incandescent  silicate, 
and  the  fluid  compound  is  caused  to  pass  through  an  excess 
of  carbon.  Air  is  admitted  to  the  vapours  generated, 
in  order  to  produce  zinc  oxide,  which,  with  the  gases, 
is  led  away  for  separation.  The  impoverished  silicate 
is  collected  after  passage  through  the  fragments  of  carbon, 
and  is  reheated  with  further  addition  of  zinc  ore,  to  repeat 
the  process. — E.  S. 
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Metals  [Xickcl-copper] ;  Jiecovery  of .     R,  R.  Maffett, 

Bayonne,  N.J.,  Assignor  to  International  Nickel  Co. 
U.S.  Pat.  833,722,  Oct  16,  1906. 

Matte  containing  metal  sulphides  unequally  soluble 
in  the  fused  sulphide  of  an  alkali  metal,  such  as,  for 
instance,  matte  containing  Sulphides  of  nickel  and  copper, 
is  brought  into  contact  with  fused  alkali  sulphide,  and  the 
sulphides  thus  dissolved  out  of  the  matte  are,  together 
with  the  alkali  sulphide,  converted  in  part  into  sulphates, 
by  oxidation.  The  sulphates  thus  formed  are  dissolved  in 
water,  and  the  crystals  obtained  tlierefrom  on  concentra- 
tion are  re-smelted  "  with  matte  anda  reducing  agent  such 
as  coke."  (See  U.S.  Pat.  802,148  of  1905;  this  J.,  1905, 
1177).— E.  S. 

Gold;     Apparatus    for    extracting .     J.    A.    Comer, 

Los  Angeles,  Cal.  U.S.  Pat.  833,999.  Oct,  23,  1906. 
The  apparatus  comprises  cyanide  tanks,  in  which  the 
crushed  ore  is  treated  with  a  solution  of  potassium  cyanide ; 
these  tanks  are  provided  with  pipes  entering  near  the 
bottom  for  the  introduction  of  compressed  air.  Leaching 
and  filtering  tanks  and  means  for  connecting  them  are 
also  provided,  together  with  means  for  electrically 
depositing  the  metals  in  the  solution. — A.  G.  L. 

Metals ;   Apparatus  for  separating from  ores.     R.  K. 

Evans.  Assignor  to  The  Cyanide  Vacuum  Filter  Co., 
Ltd.,  London.     U.S.  Pat,  834,233,  Oct,  23.  1906. 

See  Eng.  Pat.  3962  of  1904  ;    this  J.,  1905,  501.— T.  F.  B. 

French  Patents. 

Tantalum  ;  Process  for  the  manufacture  of  ductile,  commer- 
cially pure,  metallic .     Siemens  \md  Halske  Akt- 

Ges.  Fr.  Pat.  367.293,  June  20,  1906.  Under  Int. 
Conv.,  Aug.  19,  1905. 
Ductile,  commercially  pure,  metallic  tantalum  is  pre- 
pared by  heating  hydrogenised  tantalum  in  vacuo  nearly 
to  its  melting  point.  The  hydrogenised  tantalum  is 
obtained  by  heating  a  mixture  of  tantalum  chloride 
vapour  and  hydrogen  ;  it  is  deposited  in  the  form  of  an 
extremely  brittle  substance  having  a  metallic  appearance. 

— A.  S. 

Pyritous    ores    containing   gold,    silver,    or   other    precious 

metals  ;    Treatment  of .      W.    Blackmore   and   A. 

Howard.  Fr.  Pat.  367,085,  March  29,  1906.  Under 
Int.  Conv.,  Sept.  4,  1905. 

See  Eng.  Pat,  17,839  of  1905  ;  this  J.,  1906,  988.— T.  F.  B. 

Blast-furnace  gases  ;    Apparatus  for  purifying  and  cooling 

for  use  in  gas  engines.     The  Blast  Furnace  Power 

Synd.,  Ltd.  Fr.  Pat.  366,955,  April  11,  1906. 
The  hot  gases  are  first  led  through  two  washing  and  cooling 
tanks,  which  are  filled  to  a  certain  level  with  water,  and  are 
divided  into  compartments  by  several  partitions,  which 
descend  some  distance  below  the  level  of  the  water  so  as 
to  cause  the  gases  to  pass  through  the  latter.  At  the 
lower  edge  of  each  partition  is  suspended  a  frame  carrying 
a  screen  of  wire-gauze,  which  divides  the  gas  into  fine 
streams  ;  by  means  of  external  handles  these  screens  can 
be  shaken  occasionally,  to  loosen  the  muddy  deposit. 
The  gases  next  pass  through  centrifugal  washers,  and  are 
driven  thence  through  a  filter  into  a  gas-holder.  The 
filter  contains  an  outer  annulus  of  dense  filtering  material 
and  a  central  mass  of  loose  material,  such  as  shavings, 
which  is  loosened  from  time  to  time  by  means  of  a  rotatable 
central  shaft  furnished  with  arms.  The  eentrifugal 
washers  are  provided  with  a  return  valve,  controlled  by 
the  movements  of  the  gas-holder ;  when  the  latter  is 
full,  the  gas  from  the  washers  returns  automatically 
through  the  return  valve  to  the  washers. — H.  B. 

Magnesium;     Process  for  the   manufacture  of .     A. 

Guntz.     Fr.  Pat.   366,761,  Juno   I,  1906. 

An  excess  of  dry  magnesia  or  magnesium  oxychloride  is 
heated  in  vacuo  or  in  a  closed  vessel  with  finely-divided 
metallic  calcium.  When  magnesium  oxychloride  is  used, 
the  magnesium  collects  on  the  surface  of  the  fused  mixture. 
\\  hen   magnesia    is    used,    the    magnesium   remains   dis- 


seminated  throughout  the  mass  in  the  form  of  globules  ; 
it  can  be  recovered  by  distillation  in  a  current  of  hydrogen 
or  in  vacuo,  and  condensation,  or  by  adding  magnesium 
chloride  or  calcium  chloride,  with  or  without  calcium 
fluoride,  to  the  mixture,  and  fusing  the  whole,  when  the 
magnesium  rises  to  the  surface.  Metallic  barium  or 
strontium  can  be  prepared  in  a  similar  manner  from 
baryta  or  strontia. — A.  S. 

Plates  covered  on  one  or  both  sides     with  a    determined 

proportion  of  silver  :  Manufacture  of for  jewellery, 

<{:<•.     E.  Martin.     Fr.  Pat.  366,785,  June  2,  1906. 

The  plates  are  made  of  a  special  bronze  composed  of 
87  per  cent,  of  copper,  12  per  cent,  of  zinc,  and  1  per 
cent,  of  tin,  together  with  a  small  proportion  of  aluminium. 
They  are  first  covered  with  a  thin  galvanic  deposit  of 
silver,  and  then  with  a  coating  of  copper.  The  silver,, 
which  is  to  form  the  final  covering  of  the  plates,  is  pre- 
pared by  separately  rolling  1  kilo,  of  pure  silver  and  1  kilo, 
of  silver,  950  fine,  alloyed  with  aluminium,  each  into 
ten  sheets,  1  mm.  thick,  100  mm.  wide,  and  200  mm. 
long.  These  leaves  are  then  superposed  in  alternate 
layers  of  pure  silver  and  silver  alloy,  and  formed  into 
an  ingot  by  heating  and  hydraulic  pressure.  The  ingot 
thus  obtained  is  rolled  into  sheets,  which  are  applied  to 
the  plates  of  bronze,  to  which  they  are  welded  by  heating 
and   hydraulic   pressure. — A.  S. 

Alloys;  Process  for  the  manufacture  of .     F.  Dannert. 

Fr.  Pat.  366,866,  June  5,  1906. 
The  process  claimed  consists  in  melting  one  of  the  metals;. 
and  adding  to  it  a  fused  mixture  of  powdered  glass  and1 
the  oxide  of  the  second  metal.  For  example  a  copper- 
lead  alloy  can  be  prepared  by  fusing  together  lead  oxide 
and  powdered  glass,  and  adding  the  resulting  frit  to  a. 
bath  of  molten  copper.  It  is  stated  that  in  this  way- 
alloys  containing  from  40  to  70  per  cent,  of  lead  and 
60  to  30  per  cent,  of  copper  can  be  obtained. — A.  S. 

Antimony  and  arsenic  ;    Process  for  the  recovery  of 

in  the  wet  way  from  ores,  concentrated  solutions,  <<■<■., 
containing  the  same.  J.  R.  Masson.  Fr.  Pat.  366,873,. 
June  5,  1906. 
Ores  or  other  materials  containing  antimony  and  arsenic- 
sulphides  are  vigorously  agitated  with  a  solution  of  caustic 
alkali,  preferably  caustic  soda,  the  solution  is  removed, 
and  the  antimony  and  arsenic  sulphides  are  precipitated 
bv  addition  of  acid,  and  worked  up  bv  known  methods. 

—A.  S. 

Thorium  ;     Process  for  making .     Cie.   Franc,  pour 

PExploitation  des  Precedes  Thomson-Houston.  Fr. 
Pat.  367.395,  June  15,  1906. 

See  Eng.  Pat.  14,972  of  1905  ;  this  J.,  1906,  866.— T.  F.  B. 

Heating   certain   materials  [Ores']  ;  Process  and   apparatus 

for .     W.  B.  Dennis.     Fr.  Pat.  367,658,   June   7, 

1906. 

See  U.S.  Pats.  833,679  and  833,680  of  1906 ;  preceding 

these.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY. 

(Continued  from  page   1054.) 
(.1.)— ELECTRO-CHEMISTRY. 

llermite  electrolytic  process  [Manufacture  of  hypochlorites]. 

C.  V.  Biggs.     Paper  read  before  Faraday  Soc,  Nov.  13, 

1900.  [Advance  proof.  J 
The  Hermite  electrolytic  process  as  used  at  Poplar  for 
the  production  of  hypochlorites,  is  described.  Four' 
troughs  are  used,  each  containing  ten  elements  or  cells ; 
each  element  consists  of  one  positivo  plate  of  platinum 
wire  wound  on  a  slate  slab,  and  two  negative  plates  of 
zinc.  One  hundred  litres  of  saturated  salt  solution  an 
mixed  with  20  litres  of  saturated  magnesium  chloride 
solution,  and  made  up  to  840  litres  with  water;    thi 
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passed  through  the  apparatus  during  eight  hours,  resulting 

in    the    production    ol    hypochlorite    solutioi staining 

over  4  gnus,  ol  available  chlorine  per  litre.  The  pri 
oi  manufacture  is  practically  automatic,  the  abovi 
output  being  obtained  at  a  capital  cost  not  exceeding 
i.VHi.  including  buildings  and  linings.  The  series  system 
is  1 1 1 » >s  i  suitable  where  continuous  ourrenl  ia  available, 
but  with  alternating  current,  q  motor-generator  must  be 
installed,  and  fewer  colls  may  then  be  employed.  \t 
Poplar  there  is  an  increase  of  1  grm.  cif  chlorine  per  litre 
each  ten  cells  employed.  It  is  stated  thai  a  warm 
climate  does  nol  affect  the  manufacture  of  magnesium 
hypochlorite.  —  B.  N. 

■'■  «  and  sulp)  mduciivity  of .     .1.   Konigs- 

barger  and  0.  Reichenheim.  Physikal.  Zeits.,  1906, 
570— 578.  Eleotriciao,  1906,  58. 'uki  -101. 
I'm:  electric  conductivities  of  natural  crystals  of  specular 
iron  ore,  iron  pyrites,  galena,  and  marcasite,  were  deter- 
mined at  temperatures  between  -  130  C  and  +240  •'. 
The  higher  the  temperature,  the  more  closely  did  the 
electrical  behaviour  resemble  thai  of  a  metal;  the  lower 
the  temperature,  the  more  pronounced  was  the  increase 
of  resistance.  No  chemical  action  could  be  detected 
during  the  passage  of  the  elei  trie  current,  and  the  authors 
conclude  that  the  conduction  of  these  oxides  and  sulphides 
cannot  be  of  an  electrolytic  nature. — T.  F.  B. 

Sodium     hypochlorite:      Depreciation     of     dectrolyticaUy 

produced    solution*    of .     W.    1*.     Digby.     VII., 

page   1 093. 

Engljsk  Patents. 

■  Catliodes.     H.  S.  Hatfield  and  The  Reason  Manufacturing 

Co.,  Ltd.,  Brighton.     Bug.  Pat  20,770,  Oct  13,  1905. 
The  cathode  is  constructed  of  a  substance  of  the  *'  iridium 
group."    stated    to    include    iridium,    tantalum,    niobium. 
vanadium.  "  graphitoidal  silicon."  and  magnetite  (artificial 

■  or   natural),  and   is   for   use  with  electrolytes  containing 
mercuric  salts  in  solution. — B.  X. 

Electrical    incandescence    bodies;     Method    of    producing 

metallic  [tungsten] .     Deutsche  (^asgluhlicht  A.-G. 

(Auerges.).     Eng.    Pat.    14.901.    June    30,    1906.     II., 
page  10S3. 

Water  and  other  liquids  ;   Apparatus  for  purifi/ing  [ilictm- 

lyticaUy]    .     G.    W.    J.    Allen.     Eng.    Pat,    9002, 

April  14.  1906.     XVIIL3.,  page  1114. 


available  for  the  gaw prodoi  t-  ol  reaction.      I  he  cooling 

of  tin-   protei  live  io\  ii  e   ma]    b< 

plates.    The  sleeve  can  bi  -  rvlkm  the 

rumace  to  be  almost  completely  eni  losed,   provision  being 

made  for  i  In-  ind   f..r  leading 

away  the  gases.      K.  S.  II. 

■,,J,i*,r   for    superheat  F. 

ai,  and   V  Colombani.     IV.  Pat  367,048,  M;ir.  h  5, 
1906. 

\  i  f  !  I.\  the  steam  it  pro*  ide  1  with  i 

conm  Btirrent,  and   with  in  annular 

chamber  containing  apparatus  capa 
steam  to  the  influence  of  "  radio-active  radiations." 

i:.  8.  H 


Electrolysers.     E.  A.  Ashcroft     Fr.  Pal   367,166,  June  14, 

I L 

See  Eng.  of  L905;   tins  J.,  1906,  766.  -T.  F.  B. 

in  Manufacturing  Co.,  Ltd.     Fr.  Pat. 
367,067,  June   12,    1906.     Under   tut   Conv.,   Oct   13, 
1905. 
Eng.  Pat  20,770  of  1905;   |  T.  F.  B. 

ng    or  resistanct    /Jatr.     The    Electric    and 

Ordnance  Co.,    Ltd.,    and    E.    G.    Rivers. 

Fr.    Pat   367,213,  June   16,    1906.     Under  Int.   Conv., 
April  9,  1906. 

The  heating  plates  are  formed  of  baked  clay  or  other 
refractory  material,  and  are  provided  with  a  groove  in 
which  siiicated  carbon  (a  mixture  of  carbon  and  water- 
glass)  is  placed.  The  terminal  connections  are  made 
with  metallic  wires  pressed  into  and  surrounded  by  the 
silicated  carbon. — K.  S.  H. 

Ozoniser  with  dielectric.     H.   .1.    Weasels   de   Prise.     Fr. 

Pat.  367,244.  June  18,  1906. 
The  chief  feature  of  this  invention  is  the  construction  of 
the  electrodes  in  the  form  of  thin  metal  tubes  capable  of 
being  cooled  by  gases  or  liquids,  with  a  view  to  preventing 
thermal  decomposition  of  the  ozone. — K.  S.  H. 

Incandescence  electric  lam  pi ;    Process  of  mnnu/actur 

luminous  bodies  lor .      H.  Kuzcl.      Second  addition, 

dated  March  8,  1906,  to  Kr.  Pat.  359,025,  Jan.  9,  1905. 
II.,  page  1084. 


I'mted  States  Patents. 

Insulating  composition  J   Electrical ,   and  process  for 

manufacturing  the  same.  C.  Clement.  Assignor  to  Soe. 
Anon.  Matthev  et  Cie.,  Vallorbe.  Switzerland.  U.S. 
Pat.  833.5SO.  Oct.  16,  1906. 

See  Eng.  Pat.  18,920  of  1904  ;   this  J..  1905.  B50.— T.  F.  B. 

Hydroazo  derivatives  ;    [Electrolytic]  Manufacture  of . 

0.      Dieffenbach.     Darmstadt.     Germany.     U.S.     Pat. 

833,513.  Oct  16,  1906. 
Xitko-,  azoxy-,  and  azo-compounds  are  reduced  clectro- 
lytically,  in  alkaline  solution,  in  presence  of  a  suitable 
solvent,  insoluble  in  the  electrolyte,  which  will  dissolve 
the  reduction  products  formed,  and  thus  prevent  their 
deposition  in  solid  form,  and  facilitate  their  removal 
from  the  cathode  compartment  of  the  apparatus.  — T.  F.  B. 


French  Patents. 


A. 


Protective  deeice  for  electrodes  of  electric  furnaces.     L. 

David.     Fr.  Pat  361,683,  Ang.  9,  1905. 
A  SLEEVE  of  metal  or  refractory  material,  cooled  by  water, 
surrounds  the  electrode,  and  protects  it  from  the  air  and 
from  the  flames    of    the    furnace,   a  lateral  egress  being 


Incandt  set  net  lamps  ;  Luminous  bodies  of  tungsten  for , 

ami  tin  ir  moile  of  manufacture.  Consortium  fiir  Elektro- 
chem.  Ind.  C  ni.b.H.  Fr.  Pat  367,009,  June  9,  1906. 
II.,  page  1085. 

Incandiir,  nee     il.rtric    lamps';      Process    of    manufacture 

of     illuminating     metallic     bodies    for .      Deutsche 

ihlicht   Akt-Ges.    (Auerges.).     Fr.   Pat   367,033, 
.Tune  9,    1906.      II.,   page    1085. 

Incandescence  bodies  for  el-rtric  lamps.  Consortium  fiir 
Elektrochem.  Ind.  (J.m.b.H.  Fr.  Pat.  367,045,  June  11, 
1906.     II..  page  1035. 

{B.}— ELECTRO-METALLURGY. 

(Inld  ;    Electrolytic  precipitation  of  ,  with  tht 

a  rotating  anode,  [and  tlictniiitic  analysis  of  alkali 
halides].     J.  K.  Withrow.     J.  Amer.  Chem.   -      ,1906, 

28.  13511—1357. 
The  author  has  made  experiments  to  ascertain  the  best 
conditions  for  the  rapid  electrolytic  deposition  of  gold. 
The  apparatus  used  «  .is  similar  to  that  described  by 
Ingham  (thi>  J..  1904,  11141.  The  conditions  under 
which  the  best  results  were  obtained  in  cyanide  solutions 
were  as  follows  :  — 
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Gold  taken. 

KCX.                Dilution.                Current. 

E.M.F. 

Speed  of  anode. 

Time. 

Gold  found. 

0-2611 
0-2611 
0-5222 
0-5465 

grms.                   c.c. 
2-5                       80 
2-5                         80 
2-5                           55 
5                             60 

amperes. 
10—10-2 
10— 10-5 
10—10-8 
10 

volts. 
10—11-4 
10 — 13-5 
9-6 — 14-5 
6-8—  7-8 

Revs,  per  min. 
800 
830 
800 
790 

mins. 

5 

7 

10 

12 

grms- 
0-2612 
0-2611 
0-5222 
0-5467 

In  electrolytes  to  which  sodium  sulphide  solution 
(sp.  gr.  1-165)  was  added,  the  best  results  were  obtained 
under  the  conditions  given  in  the  following  table.  In 
these  tests,  the  sodium  sulphide  solution  was  placed  in 
the  platinum  disli  serving  as  cathode,  the  anode  was  set 
in  rotation,  and  the  gold  solution  then  run  in  from  a 
pipette. 


solutions  known  as  a-crystals ;  those  with  from  67  to 
74-5  per  cent,  of  copper  consist  of  another  series  of  solid 
solutions,  known  as  ^-crystals  (supposed  by  Heycock 
and  Neville  to  be  the  compound,  Ci^Sn),  whilst  those 
with  74-5  to  87  per  cent,  are  composed  of  mixtures  of 
a-  and  ^-crystals.  Alloys  containing  from  40  to  41  per 
cent,  of  copper  consist  of  a  third  series  of  solid  solutions 


Gold  taken. 

Xa2S.               Dilution. 

Current. 

E.M.F. 

Speed  of  anode. 

Time. 

Gold  found. 

grins,                     c.c.                     c.r.                    amperes.                     volts. 
0-2878                        30                           60                        10-1 — 10-3                       6 — 6-9 
0-2878                        30                           60                        10-2—10-5                    7-4 — 8-8 

Revs,  per  min. 
840 
830 

mins. 
7 
7 

erms. 
0"-2879 
0-2883 

Some  experiments  were  also  made  on  the  electrolytic 
analysis  of  alkali  halides  by  a  modification  of  Smith's 
method  (this  J.,  1903.  1150),  a  silver-plated  dish  being 
used  as  anode,  and  a  platinum  spiral,  rotating  at  300 — 500 
revs,  per  min.,  as  cathode.  Adherent  deposits  of  silver 
halide  were  obtained,  and  after  washing  these,  the  alkali 
metal  was  determined  by  titration  of  the  free  alkali  in 
the  solution  and  washings. — A.  S. 

Micrographic    examination    of    alloys ;      Application    of 

metallic  deposits  in  the .     F.  Giolitti.     Gaz.  chim. 

ital.,   1906,  36  [2],   142—147. 

In  order  to  render  the  micro-structure  of  an  alloy  visible, 
the  author  recommends  electrolytically  coating  the 
polished  surface  of  the  metal  with  a  thin  deposit  of  another 
metal,  which  can  subsequently  be  polished  or  subjected 
to  chemical  treatment.  The  test-piece  of  the  alloy,  after 
being  polished,  can  be  coated  either  by  using  it  as  cathode 
in  an  electrolyte  consisting  of  a  dilute  solution  of  a  salt 
of  a  heavy  metal,  or  by  merely  immersing  it  in  such  a 
solution,  without  the  use  of  an  electric  current.  In  the 
latter  case  the  different  solution-tensions  of  the  con- 
stituents of  the  alloy  causes  differences  in  the  character 
of  the  deposit.  In  the  first  case,  also,  on  using  a  short 
current-circuit  and  a  dilute  solution,  the  electrolytic 
deposit  is  not  homogeneous,  but  shows  the  contour  and 
structure  of  the  different  constituents.  The  differences 
in  the  character  of  the  deposit  can  be  rendered  more 
pronounced  by  mechanical  treatment,  and  by  etching 
with  suitable  reagents. 

Some  experiments  were  made  with  a  low-carbon  steel, 
which  was  used  as  cathode  in  a  0-2 — 0-5  per  cent,  solution 
of  copper  sulphate,  with  an  E.M.F.  of  2 — 3  volts.  After 
quite  a  short  time  the  test-piece  was  removed,  and  on 
lightly  polishing  with  a  fine  cloth,  the  granular  structure 
of  the  ferrite  showed  up  prominently,  together  with 
filaments  of  pearlite  or  cementite.  On  merely  immersing 
a  piece  of  the  same  steel  in  copper  sulphate  solution,  the 
deposited  copper  adhered  only  to  the  ferrite  ;  on  sub- 
sequently polishing,  the  pearlite  became  visible.  In 
steel  containing  0-9  per  cent,  of  carbon,  ferrite  and 
cementite  were  recognised.  In  a  steel,  containing  0-45  per 
cent,  of  carbon,  which  was  heated  to  825°  C,  cooled  slowly 
to  690°  C,  and  then  quenched  in  water  at  10° — 15°  C, 
the  copper  adhered  to  all  of  the  constituents  containing 
ferrite,  but  could  be  detached  with  different  degrees  of 
ease  from  martensite  and  troostite  respectively.  In  a 
similar  manner  saturated  martensite  (hardenite)  could 
be  distinguished  from  austenite. — A.  S. 

Bronzes;    Electrolytic  corrosion  of .      B.   E.   Curry. 

Trans.   Amcr.  Electrochem.  Soc,   1906,  9,   173—196. 

Experiments  by  Shepherd  and  Blough  have  shown  that 
bronzes  annealed  at  temperatures  between  200°  and  400°  C. 
ran  be  classified  as  follows : — Alloys  containing  more 
than  87  per  cent,  of  copper  consist  of  a  series  of  solid 


known  as  t-crystals,  those  with  41  to  61-3  per  cent, 
contain  t-crystals  and  the  compound,  Cu3Sn,  those  with 
61-3  to  67  per  cent.,  mixtures  of  the  compound.  Cu3Sn,  and 
o-crystals,  and  those  with  from  0 — 40  per  cent,  of 
copper  contain  crystals  of  tin  and  t-crystals.  Test- 
pieces  of  alloys  containing  5,  15,  25,  35,  40,  45,  50,  55, 
60,  65,  70,  75.  80,  85,  90,  and  95  per  cent,  respectively 
of  copper  were  used  as  rotating  anodes  in  7  per  cent, 
solutions  of  sodium  sulphate,  sodium  nitrate,  sodium 
acetate,  alkaline  sodium  tartrate,  acid  ammonium  oxalate, 
sodium  chloride,  and  copper  sulphate,  platinum  wires 
being  used  as  cathodes.  Tests  of  chemical  corrosion 
were  also  made  by  bubbling  air  through  solutions  of 
sodium  persulphate,  alkaline  sodium  persulphate,  and 
sodium  chloride,  in  which  test-pieces  of  the  alloys  were 
immersed.  The  a-  and  tJ-bronzes  were  annealed  at 
400°  C,  and  the  others  at  217°  C.  A  few  experiments 
were  also  made  with  bronzes  containing  65,  70,  75, 80, 
and  85  per  cent,  respectively  of  copper,  after  annealing 
at  625°  C.,  and  quenching  in  water.  The  detailed  results 
are  given  in  tables  and  curve-diagrams.  It  was  found 
that  the  effects  of  chemical  corrosion  are  practically 
identical  with  those  of  electrolytic  corrosion.  The 
rt-bronzes  corrode  more  rapidly  than  any  others,  and 
with  no  appreciable  change  of  composition.  The  a  +  S- 
bronzes  become  richer  in  tin  on  corrosion.  The  bronzes 
consisting  of  o-crystals,  ^-crystals  and  the  compound 
Cu3Sn,  t-crystals  and  the  compound,  Cu3Sn,  and  t-crystals 
alone  are  practically  unaffected,  and  tend  to  become 
passive  owing  to  the  formation  on  them  of  a  film  of 
stannic  oxide  containing  more  or  less  occluded  copper. 
The  alloys  consisting  of  t-crystals  and  tin  become  richer 
in  copper  on  corrosion,  practically  only  tin  being  dissolved. 
in  consequence  of  which  the  alloys  exhibit  a  tendency  to 
disintegrate.  The  bronzes  consisting  entirely  of  t-crystals 
are  more  resistant  than  any  others.  None  of  the  bronzes 
becomes  passive  in  chloride  solutions,  alkaline  tartrate 
solutions,  and  acid  ammonium  oxalate  solutions,  and, 
none  is  corroded  in  sodium  carbonate  solution.  An 
examination  of  laboratory  water-pipes  made  of  pure 
block  tin  showed  that  the  protecting  film  on  surfaces 
of  pure  tin  breaks  down  in  presence  of  the  stronger  acids, 
and  that  corrosion  then  takes  place  more  rapidly.  In 
air  or  in  presence  of  oxygen  and  carbonic  acid,  the  film 
is  stable,  and  practically  no  corrosion  takes  place.  It 
is  pointed  out  that  the  results  obtained  show  that  the 
solution  method  for  proving  the  existence  of  metallic 
compounds  is  impracticable.  Heycock  and  Neville 
(Phil.  Trans.,  1904,  202A,  1)  by  this  method  claimed 
to  have  detected  compounds  of  the  formula,  Cu4Sn  and 
CuSn,  neither  of  which  actually  exists. — A.  S. 

Bronzes  ;   Electrolytic  precipitation  of .     B.  E.  Curry. 

Trans.  Amer.  Electrochem.  Soc,  1906,  9,  249—253. 

On  electrolysing  the  ordinary  salt  solutions  of  copper 
and  tin,   the  copper  is  deposited  first,  and  the  solution 
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becomes  rich  in   tin,   bo  thai   n   continuoua  precipitation 
of   i  bronze  of  definite  composition   is  impossible  under 

such    conditions.        hi    experi nts    on    t hi'    electrolytic 

corrosion  of  bronzes  (see  preceding  abstract)  it  had  been 
found  that,  over  a  considerable  range,  bronzes  dissolve 
quantitatively  in  alkalino  tartrate  and  icid  unmonium 
I'-  solutions.  Attempts  to  deposit  bronzes  from 
alkaline  tartrate  solutions  were  unsuccessful,  but 
results  were  obtained  with  acid  ammonium  oxalate 
solutions.  Electrolytes  were  prepared  by  mixing  together 
varying   proportions  of  the  following  solutions: — 


add.           oxalate.          (c'ryst , 

Tin 
oxalate. 

Water. 

5  grms.          55  grms. 
5      ..            55 

15  grms. 

18  grms.        1  litre. 

1     '     " 

Experiments  showed  that  better  results  were  obtained 
by  using  copper  chloride  in  place  of  copper  sulphate. 
The  electrodes  should  be  rotated,  and  a  low  current 
density  (0-2  to  2  amperes  per  sq.  dm.)  at  the  cathode  is 
ssary.  It  is  not  posaible  to  precipitate  eleotrolytically 
a  good  bronze  with  less  than  To  per  cent,  of  copper. — A.  S. 

Sulphides  ;   Reduction  of  metal,  <l-e. .     O.  W.  Brown. 

Trans.  Amer.  Electrochem.  Soc.,  1900,  9,  109—115. 

Molybdenum  sulphide. — The  author  has  found  that 
molybdenite  can  be  completely  reduced  to  metal  by 
■melting  with  lime  and  carbon,  without  any  loss  of  metal 
by  volatilisation  of  molybdenum  oxide  as  in  the  usual 
ing  process.  The  molybdenite  used  contained 
36-3  per  cent,  of  molybdenum,  28-96  per  cent,  of  silica, 
and  about  5  per  cent,  of  iron.  A  mixture  of  160  grms. 
of  molybdenite,  120  grms.  of  lime,  and  84  grms  of  graphite, 
all  powdered  to  pass  a  20-mesh  sieve,  was  smelted  in  a 
small  electric  resistance  furnace,  and  about  4<>  grins,  of 
white,  hard  metallic  molybdenum  were  obtained.  In 
other  experiments,  the  charge  consisted  of  h>o  grms.  of 
molybdenite.  112  grms.  of  lime,  and  24  grms.  of  graphite, 
and  experiments  were  made  with  various  forms  of  electric 
furnace  and  different  amounts  of  electrical  energy.  Good 
yields  of  metallic  molybdenum  were  obtained  in  most 
cases,  the  fused  metal  being  generally  at  the  bottom  of 
the  furnace,  covered  by  a  layer  of  impure  calcium  sulphide, 
free  from  molybdenum.  Analysis  of  a  specimen  of  the 
molybdenum  obtained  gave  the  following  results : — 
Molybdenum.  93-8  :  iron,  5-51 ;  carbon,  0-87  ;  and  sulphur, 
0-032  per  cent.  An  ingot  prepared  by  fusing  together 
the  metal  obtained  in  several  experiments  was  still 
purer,  a  large  portion  of  the  iron  having  been  removed, 
probably  by  volatilisation.  It  contained  : — molybdenum, 
97-41;  iron,  1-50;  carbon,  1-51;  and  sulphur,  0-05  per 
cent. 

Attempts  to  reduce  the  sulphides  of  lead,  copper,  iron, 
nickel,  and  antimony  by  smelting  with  lime  and  carbon 
failed  to  give  satisfactory  results. — A.  S. 

Molybdenum  silieide  ;  A  new .     0.  P.  Watts.      Trans. 

Amer.  Electrochem.  Soc.,  1906,  9,  105—  H>7. 
A  mixttke  of  70  grms.  of  "  molybdic  acid.  Mo03,"  30  grms. 
of  silica,  5i)  grms.  of  boric  anhydride.  106  grms.  of  copper. 
and  120  grms.  of  aluminium,  together  with  some  cryolite 
as  a  flux,  and  lime  as  a  retarder  to  prevent  too  violent 
a  reaction,  was  placed  on  a  bed  of  magnesia  in  a  horizontal 
electric  arc  furnace,  and  heated  for  16  minutes  by  a  current 
of  350  amperes  at  70  volts.  The  ingot  obtained  was 
powdered,  treated  for  several  days  with  frequently 
renewed  quantities  of  nitric  acid  (1:1).  and  the  residue 
freed  from  silica  by  means  of  dilute  hydrofluoric  acid, 
washed  with  water,  alcohol,  and  ether,  and  dried.  In 
this  way  a  product  consisting  of  aggregations  of  flat- 
dark  crystals  with  a  metallic  lustre  was  obtained,  having 
the  following  composition  : — Molybdenum.  (<2-4  :  silicon. 
34 -2  :  iron,  1-1,  and  boron.  2-3  per  cent.  By  treatment 
with  hot  hydrofluoric  acid,  the  whole  of  the  iron  was 
removed,  and  must  therefore  have  been  pr.  - 
silieide.  since  iron  boride  is  not  attacked  by  hydrofluoric 
acid.  If  the  silicon  required  for  iron  silieide.  FeSi;..  and 
the   molybdenum   required   for   molybdenum    boride,    be 


deduoted  from  the  quantities  present,   the  ■ unta  of 

molybdenum    and    silicon    remaining   correspond    olo 
with    the    formula,    UoSif.    The    product    u   n 
upon   b\    boiling   nitric   or  hydrofluoric   said,   or   boiling 
aqua   rtgia :    it   ii  decomposed   slowly   by  fused  sodium 
nitrate,   anil  readily   with   m<  landi  .    fused  sodium 

carbonate      h-   so.   gr.    ii   fl-31  C      a  product 

ontaining  molybdenum  and  silicon  in  the  same  proportions 
obtained   by   the   reduction  of  a  mixture  of    molyb- 
denite and  silica  with  calcium  carbide. — A.  S. 

Dielectric    separator!.     A.     J.     Boult,     London.     From 

H.   M.  But! W.   L  steel.-,  and   E.  G.  Steele,  all  of 

Dallas,  Texas.      Eng.  Pat   17,653,    lug,  31,  1906. 

Tut:   process   del  onsista   in   separating   parti 

which  need  not  be  electrically  condu  tive  oi  magni 
by  what  the  inventors  term  "dielectrio  hysteretic 
lance."  The  particles  fall  from  the  shaking-pan  at 
t  he  end  of  a  hopper  on  to  the  circumference  of  a  horizontal 
cylinder  provided  with  an  insulating  covering  and  an 
outer  conducting  surface,   to   which   alternating  chat 

distantly  given,  by  means  of  a  brush,  as  the  cylinder 
revolves.  On  one  side  of  the  cylinder,  and  at  a  short 
nice  from  it.  there  is  placed  a  curved  metallic  plate  or 
screen,  which  is  either  earthed  or.  preferably,  kept  supplied 
with  a  constant  electrostatic  charge.  Some  of  the  parti 
which  fall  between  the  rotating  cylinder  and  this  plate  are 
not  influenced  by  it  ;  their  charge  at  any  moment  is  the 
same  as  that  of  the  outer  surface  of  the  cylinder,  and 
they  leave  the  latter  under  the  influence  of  gravity, 
at  the  earliest  possible  point  I  rther  parti  ilea,  on  the  other 
hand,  develop  hysteresis  in  falling  through  the  electrical 
tield  :  their  charge  lags  behind,  and  is  at  any  moment 
opposite  to  that  of  the  outside  of  the  cylinder,  to  which 
they  are  consequently  attracted,  and  which  they  Ii 
some  distance  beyond  the  non-attracted  particles.  Elec- 
;  trical  devices  for  obtaining  alternating  charges  of  vai 
periodicity,  as  well  as  pulsating  charges,  are  also  described 
in  the  patent.  Certain  substances  are  best  separated  with 
certain  kinds  of  charges.  ,.,/.,  with  charges  having  2  to  25 
alternations  per  second.  &c  — A.  G.  L. 

Electroplating  apparatus.     A.  W.  L'Hommedieu,  Chicago. 

Eng.    Pat.    9393,    April    21,    1900.     I'nder   Int.    Conv., 

April  22.  1905. 
See  C.S.  Pat.  809,309  of  1906  ;  this  J.,  1906,  187.— T.  F.  B. 

United  States  Patents. 

Furnace  ;      Electric    .     L.     Waldo,    Plainfield,    N.J. 

U.S.  Pat.S33.357.nct.  16,  1906. 
1    Claim  is  made  for  an  electric  furnace  having  a  charge- 
receiving   chamber   and   an   inducing-circuit   for   m. 
the  charge.    In  the  chamber  also  are  electrodes  connected 
with    a   source    of   direct   current,    whereby    the    melted 
charge  is  electrolysed. — A.  S. 

Silicides    and     silicon      alloys ;       Manufacture    of    

[electrically].  F.  J.  Tone,  Niagara  Falls.  XV.    L.S.Pat. 
833,427.  Oct.  16,  1906. 
A   mixture   of   silicon   carbide   with   a   metal-containing 
l    substance  or   silicious  ore,  in  granules  or  in   powder,   is 
subjected    to    electrically-developed    heat,    such  as  nov- 
ice to  dissociate  the  carbide   and   cause   the  silicon  to 
combine  with  the  metal  of  the  metalliferous  compound. 

— E.  S. 

French  Patents. 

Electro plating    apparatus.     W.    A.    S.    Benson    and    Co.. 

Ltd..   and   A.   .1.   Leaver.     Pr.    Pat   368,930,   June  7, 

1900.      I'nder  Int.  Com..  Jan.  S,   1906. 
See  Eng.  Pat.  510  of  1900  ;    this  J.,  1906,  937. -T.  F.  B. 

R.lractory  electric  furnace  ;    Arrangement  of  . 

i     Cornelius  and  L- Fehn.     Fr.  Pat.  :;■ 

June  S,  1906. 

In-  electric  furnaces  in  which  the  current  traverses  a  refrac- 
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u.rv  layer  of  slag  or  similar  material,  which  is  caused  to    ■ 
melt  arid  may  be  used  to  transmit  heat  to  other  materials,    I 
the   electrodes    are   so   arranged   that    the   area   of   their 
contact  with  the  layer  of  slag  is  only  a  small  fraction  of  the    | 
total  surface  c,f  slag  available.     In  this  manner,  the  greater 
part  of  the  heat  is  generated  at  the  surface  of  contact    ( 
between    the     electrodes    and     the    slag.     Water-cooled 
insulators  are  provided  to  protect   those   portions   of   the 
electrodes  which  pass  through  the  wall  of  the  furnace. 

— R.  S.  H. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  1056.) 

Enzyme    action  ;     Studies   on Lipase.  II.     H.    E. 

Armstrong  and  E.  Ormerod.  Rov.  Soc.  Proc,  1906, 
B.  78.  376—385.  (See  also  this  J.,"  1905,  1242.)  - 
The  authors  have  continued  their  investigations  on  the 
action  of  ricinus  lipase  in  the  form  of  the  air-dried  residue 
obtained  after  the  extraction  of  the  oil  from  crushed  castor 
seeds  bv  means  of  ether.  This  preparation  has  very  little 
action  on  ethvl  acetate,  but  gradually  hydrolases  the 
butyrate.  The  action  is  stimulated  by  the  addition  to 
the  medium  of  dilute  acetic  acid  up  to  a  certain  point. 
In  the  hvdrolvsis  of  castor  oil  the  maximum  effect 
was  obtained  when  the  total  concentration  of  acetic  acid 
was  about  N  '17.  Other  organic  acids  have  a  similar 
influence.  Long  digestion  of  the  prepared  seed,  free  from 
oil,  with  water  or  dilute  acetic  acid  causes  only  a  very 
gradual  loss  of  lipolytic  activity,  but  the  material  loses  to  a 
great  extent  its  property  of  causing  oil  to  emulsify  with 
water.  Glycerol  has  but  little  action  on  the  activity  of 
the  enzyme,  at  any  rate  at  concentrations  up  to  25  per 
cent.;  alcohol,  on"  the  other  hand,  is  directly  inhibitive, 
and  the  retardation  is  approximately  proportional  to  the 
qauntity  of  alcohol  present.  The  authors  formulate  the 
hypothesis  that  the  mechanism  of  the  action  involves  a 
direct  association  of  the  enzyme  with  the  "  carboxylic 
centre "  of  the  ester,  and  that  this  association  may  be 
prevented  by  the  hydration  of  this  "  centre."  Thus, 
in  a  given  series,  the  action  will  be  less,  the  greater  the 
solubility  of  the  ester  in  water  ;  as  a  rule,  the  solubility 
decreases  as  the  molecular  weight  of  the  acid  increases. 
Preliminary  experiments  with  lipase  extracts  from  pig's 
liver  as  compared  with  the  lipase  of  ricinus  seeds,  indicated 
that  the  differences  were  those  of  degree  only.  In  experi- 
ments with  lipase,  the  heterogeneous  nature  of  the  system 
is  an  impediment  to  comparative  quantitative  measure- 
ments. For  accurate  comparison,  it  is  highly  desirable 
that  the  substances  should  be  in  solution,  which  is  a 
condition  difficult  to  realise  in  the  case  of  sparingly  soluble 
esters  and  natural  fats.  In  the  latter  case,  the  lipase 
extracts  from  liver  show  very  poor  results  as  compared 
with  ricinus  lipase.  This  is  probably  due  to  the  impossi- 
bility of  preparing  fine  emulsions  with  the  liver  extracts. 
whereas  the  superiority  of  the  ricinus  seed-residue  is 
attributed  mainly  to  it's  specific  property  of  emulsifying 
oils. 

Lastly,  comparative  studies  on  the  hydrolysis  of  the 
ethvlie  "esters  of  a  series  of  dicarboxylic  acids  with  a 
chain  of  four  carbon  atoms,  viz.,  succinic,  malic,  and  tartaric 
acids,  showed  that  the  succinate  was  hydrolysed  most 
readilv.  whilst  the  tartrate  suffered  very  little  change, 
the  raalate  occupying  an  intermediate  position.  This 
relation  was  the  Bame  both  with  liver  lipase  and  ricinus 
lipase. — J.  F.  B 

Saponification;     Ttu on/    of   .     J-    Mareusson.     Ber., 

190C,  39,  3466—3474. 

Lewk'iwitsch  (this  J.,  1900,  254)  concluded  that  mono- 
and  diglycerides  were  formed  in  the  saponification  of  fats, 
their  presence  being  indicated  by  high  acetyl  values. 
Since  Balbiano  (Ber.,  1903,  1571  ;  also  this  J.,  1904,  905) 
has  shown  that  hydroxy-aeids.  lactones,  &c,  may  be 
formed  during  saponification,  the  author  has  modified 
Lewkowitsch'sexperiments,  by  diluting  the  incompletely 


saponified  mass  with  water,  and  dividing  it  into  two 
equal  parts,  one  of  which  was  acidified  and  acetylated 
at  once,  whilst  in  the  other  the  excess  of  alkali  was 
neutralised,  the  soaps  separated  by  the  method  of  Spitz 
and  Honig,  and  the  residual  neutral  fat  acetylated.  In 
no  instance  was  the  anticipated  higher  acetyl  value  of 
the  neutral  fat  obtained  ;  on  the  contrary,  the  mixture 
of  neutral  fat  and  free  fatty  acids  in  the  first  portion 
usually  gave  the  higher  results.  Lewkowitsch's  filtration 
method  was  used  in  each  case  (this  J.,  1897,  503).  In 
experiments  on  similar  lines  on  the  partial  hydrolysis  of 
olive  oil  by  means  of  castor  seeds,  the  highest  acetyl  value 
of  the  products  was  2S-6.  The  acetyl  values  of  the  neutral 
fat  were  higher  than  those  of  the  mixture  of  neutral  fat  and 
fatty  acids,  yet  the  highest  difference  was  9  units  ;  and  this 
the  author  opines  may  be  due  to  the  presence  of  hydroxy 
derivatives  or  decomposition  products  of  the  proteids  in 
the-  seeds.  His  experiments  on  rancid  fats  gave  analogous 
results,  and  he  therefore  concludes  that  if,  as  Kremann 
(this  J.,  1906,  856)  found  in  his  physico-chemical  investiga- 
tions, the  hydrolysis  of  fats  does  proceed  in  stages,  it  is 
difficult,  if  not  impossible,  to  isolate  the  intermediate 
compounds ;  and  he  attributes  the  high  acetyl  values 
observed  by  Lewkowitsch  to  alterations  of  the  fatty 
acids  by  absorption  of  oxygen,  formation  of  anhydrides, 
&c,  rather  than  to  the  presence  of  mono-  or  diglveerides, 
(See  also  this  J.,  1898,  1107;    1899,  1031.)— C.  A.  M. 


Beeswax;     Annamese    .     J.     Bellier.     Ann.     Chim. 

anal,  appl.,   1906,   11,  366—368. 

The  commercial  wax  has  a  variable  greyish-yellow  colour, 
and  is  not  homogeneous.  It  appears  to  have  been  kneaded 
by  hand  into  a  suitable  consistence  for  moulding.  When 
nielted  and  strained,  it  resembles  European  beeswax  in 
appearance,  but  differs  somewhat,  however,  from  the 
latter  in  characters,  which  are  as  follows: — Loss  at 
100°  C,  5-02  per  cent. ;  matter  insoluble  in  benzene,  0-5  per 
cent.  ;  ash,  0-08  per  cent.  The  dried  and  filtered  wax  has 
the  following  constants  : — Sp.  gr.,  0-964  ;  m.  pt.,  61°  C. : 
acid  value,  7-8;  saponific.  value,  944  ;  iodine  value.  C  per 
cent.  ;  hydrogen  evolved  at  250°  C.  with  potash  and 
potash-lime,  60-3  c.c.  per  grm.  at  0°  C.  and  760  mm. ; 
hydrocarbons  (unsaponifiable)  at  250°  C,  10-5  per  cent. 
The  above  figures  for  free  acid  are  lower,  and  those  for 
esters  markedly  higher  than  those  obtained  with  European 
beeswax,  and  the  amount  of  hydrogen  evolved  with 
alkali  is  also  somewhat  higher.  The  characters  closely 
approximate  with  those  of  the  wax  of  Apis  dorsata  from 
British  India  (this  J.,  1904,  828).— J.  O.  B. 

Fats  and  mineral  oils  ;   Cholesterol  content  of  ,   and 

probable  genetic  connection  between  them.     M.  A.  Rakusin. 
III.,  page  10S5. 
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(Continued  from  page  1058). 
(A.)— PIGMENTS,    PALXTS. 

Esglish  Patent. 

Paint    material  ;     Manufacture   of   .     LV    Lance   and 

C.  L,  de  Joannis.  Paris.  Eng.  Pat.  3446,  Feb.  12,  1906. 
Under  Int.  Cony.,  Feb.   16,  1905. 

See  Fr.  Pat.  360,215  of  1905  ;  this  J.,  1906.  486.— T.  F.  B. 

United  States  Patent. 

Lake    [from    azo  dyestuff];     Colouring    matter .     C. 

Immerhciser,  Assignor  to  Badische  Anilin  und  Soila 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  C.% 
Pat.  833,602,  Oct.  16,  1906. 

See  Eng.  Pat,  10,895  of  1904  ;  this  J.,  1905,  506.— T.  F.  15. 
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(A)— RESINS,    VARNISHE8. 

Turptntint  ;    Crude 'from    Eastern    Asia   and    from 

Mexico.     (.  Weigel.  ['harm.  Oentralh.,  1906,  47.  806. 

S<utern  Asian  turpentine  has  tin1  usual  viscous  fluid 
crystalline  consistence,  a  brownish-yellow  colour  and  a 
characteristic     odour    of     pinene.     Acid     value,    145-45; 

nification    value,   149-38.     On    steam    distillation    it 
yields     14-5    per    cent,    of     essential     oil     having    nj 
+  89°  9'. 

Mexican  turpentine  is  of  horny  crystalline  consistence, 
pale  lemon-yellow  colour,  and  has  a  fragrant  odour  of 
limonene.  Acid  value,  107-54;  saponification  value, 
115*12.     i'u  distilling  with  steam  it  gives  11  per  cent,  of 

itial  oil,  withan  =  +33    4.      J.  O.  B. 


Pitch  ami  tir/Hiiii  <»/  the  Soncay  pine  nv.l  Douglas  fir. 
i..  B.  Frankforter.  J.  Amer.  Cnem.  So,-..  1906,  28. 
14(17—1472. 

The  pitch  obtained  from  the  Norway  pine,  Pinus  •■  rinosa, 
by  the  "  boxing  process,"  or  from  stumps  unci  waste  by 
steam  distillation,  by  slow  destructive  distillation,  an. I 
by  extraction  with  various  solvents,  was  examined.  By 
extraction,  lean  wood  yielded  0-2  per  cent,  of  pitch  ; 
average  wood,  8-6  per  cent.;  stumps,  19-4  per  cent  ; 
pitchy  wood.  39-]  per  cent.,  and  very  pitchy  wood, 
42-6  per  cent.  The  pitch  has  the  sp.  gr.  0-8137  at 
20°  ('.  ;  refractive  index  at  20  .  1-47869;  optical  rotation 
[a]p  =  +4°.  It  contains  22-1  per  cent,  of  turpentine. 
77-3  per  cent,  of  colophony,  and  0-6  per  cent,  of  water. 
The  wood  of  the  Douglas  lir  or  spruce,  Pseudott 
tarifolia,  yields  by  extraction  from  11-0  to  42  4  per  cent, 
of  pitch  having  the  sp.  f*r.  n-!is21  at  20":  refractive 
index  at  20",  1-51745  ;  and  optical  rotation  f'<lD=  -8-82. 
The  pitch  contains  about  22  per  cent,  of  turpentine.  <  In 
examining  the  terpenes  from  the  two  kinds  of  wood,  it 
was  found  that  those  obtained  by  destructive  distillation 
of  the  wood  appeared  to  be  of  a  more  complex  character 
than  those  obtained  from  the  wood  and  from  the  pitch 
by  steam  distillation,  or  from  the  wood  by   extraction. 


Norway  pine  terpene. 


Douglas  fir  terpene. 


Steam        Destructive       steam         Destructive 
distillation,    distillation,     distillation      distillation. 


Sp.  (jr.  at  20° 
Boilint!  point 
Refractive  in- 
dex at  20° 
Optical    rota- 
tion. [a]o. . 


0-8636  0-8666 

153°— 154°      158'  — 160° 


1-47127 
-1-17  39° 


1-4716 
-7  56° 


0-8621 
153-5'-154' 


1-47290 
-472° 


0-8662 
157"— 160° 


1-47246 
-29  4° 


—A.  S. 

Pinrne  and  firpene  ;    Chlor-hydrochlorides  of  .     G.  B. 

Frankforter  and  F.    C.   Fran.     J.   Amer.   C'hem.    - 
1906,  28,   1401—1407. 

'  By  the  action  of  hydrochloric  acid  gas  on  a  chloroform 
solution  of  pinene  or  firpene  the  corresponding  hydro- 
chlorides were  obtained.  Firpene.  C10H,6,  is  the  terpene 
from  the  western  fir.  It  has  the  following  characters: — 
B.  pt..  153°  —  153-5=  C.  :  sp.  gr.  at  2o;  C,  0-8598; 
refractive  index  at  2n  .  1-47299;  and  [o|d=-47c,2. 
From  pinene  hydrochloride,  the  following  chlor-hydro- 
chlorides  were  prepared  by  the  action  of  hydrochloric 
acid  and  potassium  permanganate  : — Pentaehlorhydro- 
chloride,  C^HnClj.HCl  ;         hexachlorhydrochloride, 

f.oHmC'.B.HCl  ;  and  nonachlorhydrochloridc. 

C10H7C'l.,.HC'l.  Firpene  hydrochloride  has  the  - 
meltinu  point  (130—131  C.)  as  pinene  hydrochloride,  but 
is  more  volatile  than  the  latter,  and  more  soluble  in  most 
«f  the  common  solvent-.  Firpene  diohlorhydroehloride. 
Ci0HuCl„,HCl,  and  hydrobromide,  C10H1G.HBr.  were  also 
prepared. — A.  S. 


Km. i  i-n    I'll  in  i. 

II  ast(  land  from  gla 
Treatment  "•"/  utilisation  of  [as  filling    material 

/„r    linoleum,    leather,    \*ii*r.    Ac].     \\ .    Thompson. 
Eng.   I'at.  26,803,   Dec  23,   1905.     VIII,   pagi    1036 

Flu  -.1. 

Copal;    Method  of   Extracting  l:.   Qroppler.     Kr. 

I'at.  366,980,  June  8,   1906. 

The  dried  and  crushed  portions  (fruit  especially)  ol 
trees  are  treated  with  liquid  solvents,  and  itmg 

extracts  an-  evaporated,     <    B, 

l\UI  \  RUBBER, 

India-rubber;    Effect  of  zinc  oxidt     on    tht    vulcanisation 

and  oxidation  of  -    -  .     R.  Ditmar.     Gummi-Zeit.,  H , 

21.   103     104. 

I'ekivun  rubber  was  mixed  with  4  [K-r  cent,  of  sulphur 
and  rising  proportions  of  zinc  oxide,  and  vulcanised  for 
two  hours  at  six  atmospheres,  it  having  been  found  that 
milder  treatment  led  to  under-vulcanisation.  1  In- 
products  were  tested  BS  usual.  The  results  show  that 
the  strength  of  the  rubber  is  in  general  increased  by 
admixtures  of  zinc  oxide,  whilst  the  elasticity  is  favoured 
by  I  per  cent,,  but  diminishes  with  larger  quantities. 
I'endencj  to  oxidation  is  decidedly  enhanced  by  zinc 
oxide.    -W.  A.  ('. 

English  Patents. 

Uuhher  ;    Manufacture  of  .     M.  Wildermann,  Ealing. 

Eng.  Pat.  20,606,  Oct   1  I,   1905. 

si  i:  Kr.  Pat.  366,704  of  1906  ;  this  J.,  1906, 1057.— T.F.  B. 


Rubber :     Preparation    of    for    vulcanisation.    B. 

Criitz.   Berlin.     Eng.   Pat.   Sss'.i.    Feb.    10,    liHlG. 

See  Fr.  Tat.  303,341  of  1906  ;  this  J.,  1906,  895.— T.  F.  B. 

French  Patents. 

Rubber  ,-    Process  of  making  tithes  and  rods  of    regenerated 

.     B.  Koux.      First  Addition,  dated  Aug.  10,  1905, 

to  Ft.  Pat.  350,113.  Aug.  11,  1904. 

See  Eng.  Pat.  16,389  of  1905;  this  J.,  1906,895.— T.  F.  B. 

Rubber  ;    Extraction   of  from    rvbbi  r  watte.      W.    A. 

Koncman.     Fr.  Pat.   300.S05,  June  2,   1906. 

see  l.s.  Pat  823,053  of  1906  ;  this  J..  1906,  704.— T.  F.  B. 

Uiilihcr  :     Extraction    of    from     wattt      [vulcanised] 

rubber.     \V.   A.   Koneman.     Fr.   Pat.   366,806,  June  2, 
1906. 
See  l.s.  Pat.  823,054  of  1906;  this  J..  1906,  704.— T.P.B. 

Elastic  product;  Artificial .    [Rubber  substitute].   E.  de 

Dorlodot     Fr.  Pat.  366,808,  June  2.   1906. 

ArrRoxiMATELY   equal   quantities   of   gelatin   (or   similar 

albuminoid  substance!   and   glycerol  are  hi  il  her, 

and  the  resulting  syrupv  mas,  is  treated  with  a  10  per 

•  nt.   solution   of  formaldehyde.     The   product   is  added 

to  about  an  equal  quantity  of  a  rubber  mixture  prepared 

for  vulcanisation,   and   after  thorough  mixint:.  the  whole 

is  vulcanised  in  the  usual  manner.     The  els  tance 

ire  1    from  the   gelatin   and   glycerol    may.   if  desired. 

ruloanised    by   heating   with   sulphur,    before   mixing 

with  the  rubber.— A.  S 

Rubber;  Process  for  forming  articles  of .     F.  Ephraim. 

Fr.    I'at.    367,693,   July   3. 
See  U.S.  Pat  819,529  of  1906 ;  this  J..  1906,  547—  T.F.B. 
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XiV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  1059.) 

Catechu  ;    Detection  of  adulteration  in .     D.  Hooper. 

XXIII.,  page  1121. 

Cutch    and     gambier    trade    of    India.     Agricul.     Ledger, 

190G,  [3],  49—50.  [T.R.] 
Indian  cutch  is  manufactured  chiefly  in  Burmah  :  in 
1n72.  5240  tons,  value  £124.458,  were  exported  to  the 
United  Kingdom ;  the  total  export  in  the  same  year 
was  10,782  tons.  Tho  average  export  during  the  five 
years  ending  1895-6  was  9522  tons,  valued  at 
£227.522,  whilst  for  the  five  years  ending  1904-5.  the 
average  was  only  4135  tons  (value  £98.475).  The  United 
Kingdom  took 'one-half  of  the  1905  export.  In  1872 
England  imported  21,000  tons  of  gambier,  of  the  value 
of  £451,737.  The  total  export  from  Singapore  in  1871 
was  34.24S  tons  ;  in  1876  it  reached  50,000  tons,  but 
fell  to  39.000  tons  in  1877.  In  1903,  the  sales  amounted 
to  35,000  tons ;  in  1904,  25.000  tons,  and  in  1905,  33,000 
tons. 

English  Patent. 

Waste  sand  from  glass-works,  commonly  known  as  burg;/  ; 

Treatment   and   utilisation  of  [as  filling  material 

for    linoleum,    leather,    paper,     etc.],     W.    Thompson. 
Eng.  Pat.  26,893,  Dec.  23,  1905.     VIII.,  page  1096. 

United  States  Patents. 

Hides  ;    Apparatus  for  treating  .     W.  Coupe,  South 

Attleboro,  Mass.  U.S.  Pat.  833,443,  Oct.  16,  1906. 
The  apparatus  consists  of  a  vat  in  which  a  wheel  is  caused 
to  revolve,  and  which  is  intermittently  supplied  with 
liquor  from  a  supply-tank  communicating  with  the  vat 
at  or  near  the  bottom  of  the  latter.  The  valve  controlling 
the  supply  of  liquor  to  the  vat  is  operated  automatically 
by  the  wheel.  At  or  near  the  top  of  the  vat  is  an  over- 
flow pipe  through  which  the  liquor  passes  to  a  receiving 
tank,  wherein  it  is  agitated  or  stirred,  and  whence  it  is 
pumped  back  to  the  supply-tank. — A.  S. 

Leather  ;    Process  of  treating with  coal  tar.     L.   H. 

Francis,  Princeton,  Cal.,  Assignor  to  C.  L.  Donohoe 
and  F.  Freeman,  Willow,  Cal.  U.S.  Pat.  834,199, 
Oct.  23,  1906. 
The  leather  is  immersed  in  a  bath  of  coal-tar,  at  a  tem- 
perature of  about  110°  F.,  for  one  to  six  days,  after  which 
it  is  passed  between  pressure  rollers,  then  partially  dried, 
and  rolled  again. — C.  S. 

French  Patent. 

Tanning  process  ;    Rapid .     F.  Kohl.     Fr.  Pat. 

367,454,  June  26,  1906. 

See  Eng.  Pat.  14,602  of  1906  ;  this  J.,  1906,  941.— T.F.B. 
XV.— MANURES,  &c. 

(Continued  from  page  1059.) 
English  Patent. 

Fertilisers  ;    Manufacture  of .  and  apparatus  therefor; 

J.   Crone,  D.   C.  Tavlor,  and  F.   Williams,  St.   Helens. 

Eng.  Pat.  26,780,  Dec.  22,  1905. 
Shoddy,  hide,  leather  scraps,  and  the  like  are  heated  in 
a  rotarv  furnaoe,  as  described  in  Eng.  Pat.  5618  of  1905 
(this  J.\  1906,  326),  but  the  quantity  of  sulphuric  acid 
added  is  reduced.  When  the  reaction  is  nearly  completed, 
saturated  sodium  chloride  solution  is  sprayed  over  the 
material  ;  the  excess  of  sulphuric  acid  is  thus  converted 
into  sodium  sulphate,  and  the  liberated  hydrochloric 
acid  i-  drawn  oil  with  the  other  gases,  and  passed  through 
the  condensing  tower.  The  outlet  of  the  latter  discharges 
the  washed  gases  into  the  lower  part  of  a  filter  chamber  ; 
at  the  upper  part  of  this  chamber  is  a  perforated  plate 


supporting  a  layer  of  peat  moss  through  which  the  gases 
pass  before  being  discharged  into  the  atmosphere.  About 
28  lb.  of  calcium  phosphate,  gypsum,  or  chalk  may  be 
added  to  the  material  in  the  furnace  before  adding  the 
brine,  in  order  to  break  up  any  lumps  of  material  which 
may  have  formed.  The  quantity  of  brine  added  varies 
from  0-5  to  0-75  cwt.,  according  to  the  nature  of  the  raw 
material. — W.  P.  S. 

French  Patents. 

Phosphate  ;  Organic  limed .  [Fertiliser  and  insecticide], 

Comp.  Ind.  des  Mines  et  Carrieres  de  Cierp.  Fr.  Pat. 
367,006,  June  10,  1906. 
The  black  calcium  phosphate  of  the  Pyrenees  is  mixed 
with  quicklime  derived  from  a  pure  calcium  carbonate, 
and  the  mixture  is  calcined  in  a  furnace  with  good  draught. 
The  product  is  crushed,  screened,  and  stored  in  sacks.  It 
is  stated  to  contain  from  10  to  20  per  cent,  of  calcium 
phosphate  with  from  50  to  70  per  cent,  of  calcium  oxide, 
besides  2  per  cent,  of  graphite,  and  small  proportions  of 
magnesia,  alumina,  and  iron  oxide,  and  to  be  applicable 
as  a  fertiliser  and  insecticide. — E.  S. 

Nitrogen    compositions    [Fertilisers]  ;     Process    for    pro- 
ducing   .     0.  F.  Carlson.    Fr.  Pat.  367,198,  June  16, 

1906.     Under  Int.  Conv.,  Feb.  28,  1906. 

See  Eng.  Pat.  15,445  of  1906;  this  J„  1906,  858.— T.  F.  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

(Continued  from  page  1059.) 

Sugars,    higher    alcohols,    and   hydrozy-acids ;    Action    of 

alkaline  copper  solutions  on  the  rotatory  power  of . 

H.     Orossmann.     Z.     Ver.     deut.     Zuckerind.,     1906, 
1024—1035. 

The  author  has  investigated  the  influence  of  alkaline  copper 
solutions  on  the  rotatory  powers  of  a  number  of  opticallv 
active  organic  compounds.  The  method  of  procedure  was  as 
follows : — Measured  quantities  of  the  solutions  of  known  con- 
centration of  copper  sulphate  and  of  the  organic  compound 
were  mixed,  sodium  hydroxide  then  being  added  until  the 
precipitate  first  formed  was  dissolved.  The  mixture  was 
made  up  to  20  c.c,  and  read  in  a  20  mm.  tube.  The 
source  of  illumination  was  a  Xernst  projection  lamp,  the 
light  being  filtered  through  Landolt's  "  bright  blue  filter." 
("  hellblau  "  (hb)  ;  optical  "  centre  of  gravity,"  488-5  pp). 
The  following  are  some  of  the  results  obtained  :  The 
rotatorv  power  of  dextrose  was  changed  from  [a]hb  = 
+  78°  to  -375°;  that  of  laevulose  from  [a]hb=  -134-5° 
to  +142-3°;  that  of  sucrose  from  [a]hb  =  +  101-2°  to 
-  111-3°;  that  of  rhamnose  from  [a]hb=  +  12°  to  -551°  ; 
that  of  quinic  acid  from  [afob=  -61°  to  +410°.  The 
above  represent  the  maximum  variations  observed.  The 
rotatory  powers  of  mannitol,  tartaric  acid,  isosaccharin, 
and  asparagine  were  unchanged  in  direction,  but  much 
increased  in  amount.  Hence  copper  must  be  classed 
amongst  those  elements  which,  as  a  result  of  a  strong 
tendency  to  form  complex  ions,  affect  rotatory  power  to 
a  high  degree.  Further  investigations  on  the  influence  of 
increasing  quantities  of  sodium  hydroxide  on  the  rotatorv 
power  of  copper  tartrate  showed  that  in  presence  of 
excess    of    alkali,    the    stronglv    dextro-rotatorv    salt 

^Cu^ 
CO0Na.CHO  .  CHO.COOXa.     is    capable    of    existence. 
With  increasing  dilution,  or  in  the  absence  of   free  sodium 
hydroxide,  a  la>vo-rotatorv  phase  occurs,  which  is  probably 
represented   by  the  formula — 

Na02C(CHOH)2C02.Cu.0.02C(CHOH)2C02Xa. 
This  salt  suffers  further  hydrolytic  decomposition  on 
greater  dilution,  and  the  rotation  of  neutral  sodium 
tartrate  results.  The  author  also  shows  that  by  adding 
sodium  hydroxide  to  ammoniacal  copper  tartrate  solution, 
a  great  increase  in  the  rotatory  power  of  the  latter  is  pro- 
ihned.  This  increase  is  due  to  the  fact  that  the  copper, 
which  in  ammoniacal  copper  tartrate  forms  a  con- 
stituent of  the  cation,  is  transferred  to  the  anion  on  addition 
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.■I  sodium  hydroxide.  The  following  conclusion 
drawn  from  the  investigation:  ["he  iKjwer  of  forming 
intensely  coloured  alkaline  copper  solutions,  possessed 
In  s,,n  o  organic  compounds,  i-  connected  with  the 
Dumber  of  hydroxy!  group*  present  in  the  latter.  The 
rotatory  powers  of  these  solutions  i~  very  high,  on 
often  much  influenced  by  the  presence  of  free  alkali. 
In  reuse  of  rotatory  power,  caused  by  addition  of  alkaline 
oopper  solutions,  is.  in  many  cases,  accompanied  bv 
ohange  of  direction  of  rotation.     Amino-eompounds,  such 

as  asparagine,   behavo   similarly  to   hydroxyl-c pounds. 

like  copper,  chromium  also  possesses  the  power  ol  tot 
coloured  complexes  of  high  rotatory  power.      I..  E. 

oae    and     raffinose     in    the     mot)  from    the 

■charificaiion    of   molasses   t»/  Steffen's process ;    K. 
Vn.lrlik.     '/..  Zuckerind.  Bijhm.,  1906,  31.  1     6. 

It  is  to  be  expected  that,  in  the  desaccharification  of 
molasses  by  Steffen's  process,  a  portion  of  the  raffinose 
will  Ik-  retained  in  the  mother-liquors.  On  the  assump- 
tion that  no  raffinose  is  so  retained,  the  author  has  com- 
piled a  table  which  shows  that  the  accumulation  of 
raffinose  in  the  molasses  at  the  end  of  a  campaign  would 
be  much  greater  than  is  actually  found  in  practice.  Hence 
it  must  be  assumed  that  the  raffinose  does  gradually  , 
into  the  mother-liquors.  The  author  has  proved  that 
such  is  the  case.  Three  samples  of  calcium  saccharate 
(obtained  by  Steffen's  process),  :u  the  preparation  of  which, 
definite  degrees  of  alkalinity  towards  the  end  of  the  pre- 
cipitation were  maintained,  were  examined.  The  mother- 
liquors  from  these  samples  wire  also  investigated.  With 
regard  to  the  determination  of  the  proportions  of  sucrose 
and  raffinose  in  the  mother-liquors,  the  author  found  that 
by  the  following  method,  both  sugars  were  precipitated 
practically  quantitatively.  The  mother-liquor  was  bo 
down.  |hltered  from  precipitated  saccharate  (which 
amounted  to  l>2 — 70  per  cent,  of  the  whole),  the  residual 
saccharate  being  precipitated  with  2  per  cent,  strontium 
hydroxide  solution  and  an  equal  volume  of  96  per  cent. 
alcohol.  The  amounts  of  sucrose  and  raffinose  in  both 
precipitates  were  then  determined.  The  results  showed 
that  the  proportion  of  raffinose  to  sucrose  in  the  mother- 
liquor  increased  with  the  alkalinity  of  the  latter.  The 
author  concludes  that  in  Steffen's  process  for  the 
desaccharification  of  molasses,  ratfinosc  is  left  in  the  mother- 
liquors,  the  amount  of  raffinose  removed  in  tms  way 
increasing  with  the  alkalinity  of  the  liquors.  By  mam 
taming  a  comparatively  high  degree  of  alkalinity,  a 
saccharate  containing  only  a  small  proportion  of  raffinose 
is  obtained  ;  the  loss  of  sucrose,  however,  is  gTeater  by 
2— 2  J  per  cent.— L.  E. 

Reducing  substances  and  their  determination.     H.   Pellet. 
XXI1L,  page  1222. 

United  States  Patent. 

Sulphite    liquor  ;      Treating     waste    ,    and    [adhesive] 

compound   obtained   [therefrom].     J.    S.    Robeson.      I  .S. 
Pat.  S33.634,  Oct.  16,  1906.     XIX.,  page  1115. 

French  Patent. 


from  locust-beans  or 

Ft.  Pat.  3e.;,792.  June  2, 


Gum  tragasol  ;  Manufacture  of 
their  kernels.  P.  C.  D.  Castle. 
1906. 

See  Eng.  Pat.  10.822  of  1905 ;   this  J.,  1906.  944.— T.  F.  B. 
XVn.— BREWING,  WINES,  SPIRITS,  &C. 

(Continued  from  page  1062.) 

Protein.*  of  barley  :  their  importance  f<>r  Us  valuation  and 
their  relations' to  steeliness.  E.  Prior.  Z.  ges.  Brauw., 
1906,  29.  613— Hi:.. 
The  influence  of  proteins  on  barley  depends  on  the  forms 
in  which  they  exist,  these  being,  according  to  Osborne:  — 
(1)  Leucosin".  which  is  soluble  in  water,  together  with 
small  quantities  of  albumoses  :  2)  edestin.  which  belongs 
to  the  class  of  globulins,  and  is  insoluble  in  water  but 


soluble  m  lo  pei  ition;    (3)  hardain,  which 

is  insoluble  iii    water  or  salt   solution,   but  dissolves  in 

'it.  alcohol:    ill  insoluble  protein-,   which  resiit 

all   these   solvent        Co    group     I)   I  o   oertain 

decomposition  pi  ich  a-  peptones,  amides,  ir 

of  aiiiiii a,  enzymes,  tc.,  and  in  the  embryo  and  cell 

nucleus    small    quantities    of    mi  Lei]  md,     The 

.i  ithor's  invest!  twentj  one  barleys  of  all  lands 

lead  to  the  following  results:  — 


Per  cent,  of  the 


i  enooain    

Edestin     

Efordein     

Insoluble  protein     

Honlein  -(-insoluble  protein 


L-39  2-79 
ii-TI  1-79 
Mil  ii-nl 
4-47—  8-62 
6-77-   14-55 


lo  l'     18-70 
12-0  ■ 
10-27 

41-7" 
70-80—80-52 


From  the  curves  given,  it  is  seen  thai  no  relation  exists 
between  the  amount  of  lcucosin  or  edestin  and  that  of 
the  total  protein,  but  as  the  latter  increases,  the  amount 
of  hordein  plus  insoluble  protein  also  increases.  Front, 
the  quantity  of  total  protein  present,  no  conclusion  can, 
Ik-  drawn  concerning  the  quantitative  relations  of  the 
separate  proteins,  for  the  brewing  process,  honlein 
and  the  insoluble  proteins  alone  arc  of  importance,  since 

tin  and  leucosin  occur  mainly  in  the  aleurone  grains. 
It  is  a  general  rule  that,  as  the  protein  content  of  barley 
increases,  the  starch  content  diminishes,  but  many 
exceptions  occur  to  this  rule.  Steeliness  in  a  barley  is 
due   to   the   cementing   of   the   starch-containing  cells   by 

i  la]  substances,  which  may  be  cither  nitrogenous  or 
non-nitrogenous.  In  the  latter  case,  the  cementing 
-'it-stance  is  largely  dissolved   in   the   steep  water,  and  a 

■  proportion  of  the  corns  hence  rendered  mealy. 
Hut  when  the  starch  cells  are  attached  by  means  of 
nitrogenous  substances,  these  do  not  dissolve  in  water. 
so  that  the  steeliness  persists  after  Bteeping.  That  the 
transition  from  the  steely  to  the  mealy  condition  is  not- 
due  to  enzyme  action  is  shown  by  the  fact  that  water 
containing  chloroform  has  the  same  effect  as  water  alone  ; 
confirmation  of  this  is  given  by  the  observation  that  the 
mealiness  is  increased  by  treating  the  barley  with  75  per 
cent,  alcohol,  which  dissolves  the  nitrogenous  substances. 
Steeping  in  a  vacuum  also  produces  a  higher  degree  of 
mealiness,  the  removal  of  the  air  from  the  corns  facilitating 
theaccessof  water  to  the  cementing  substance.  Hordeinis 
found  principally  in  the  neighbourhood  of  the  embryo,  of 
which  it  forms  the  first  nitrogenous  nutriment,  whilst  the 
insoluble  proteins  occur  mainly — at  any  rate  in  good 
barleys — in  the  periphery  of  the  endosperm  ;  only  in 
steely  barleys  does  the  layer  of  insoluble  proteins  extend 
towards  the  middle  of  the  corn. — T.  H.  P. 

Protein  constituents  of  barley.     H.   Schjernine.      Compt. 

rend.  Trav.  Laborat.  Carrlsberg.  1906,  6.  229—307. 
The  author  has  investigated  the  formation  and  trans-, 
formation  of  protein  substances  during  the  growth, 
ripening,  and  storage  of  barley.  The  samples  of  barley 
investigated  were  the  following  : — I.  Two-rowed  Prentice 
barley  of  the  Lyngby  type,  grown  in  1901  ;  the  period 
of  development,  reckoned  from  green-ripeness  to  full 
maturity — 20  days — was  very  short.  II.  The  same 
barley  as  in  I.,  grown  in  1903  :  the  period  of  development 
— 32  days — was  rather  longer  than  the  averace.  III.  Pure 
Primus  barley,  grown  in  1905  :    the  period  of  development 

28  days — was  approximately  normal.  Samples  from. 
these  crops  were  gathered  and  examined  at  various 
s  of  development.  The  chemical  composition  of 
the  dry  matter  of  36  different  samples  of  barley  was  also 
investigated.  From  the  results  of  his  work  the  author 
lias  drawn  the  following  conclusions : — (1)  Owing  to  the 
comparatively  great  error  (about  1  per  cent,  of  protein i. 
which  must  be  allowed  for  in  determining  the  percent 
of  protein  matter  in  a  barley  crop  or  lot  of  barley,  it 
misleading  to  use  this  quantity  (percentage  of  protein! 
as  a  factor  for  determining  the  quality  of  malting  barley. 
Moreover,  the  fact  that  the  malting  and  brewing  proce--  - 
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•vary  in  different  localities,  renders  the  valuation  of  barley 
according  to  nitrogen  content,  somewhat  uncertain. 
(2)  Barleys  which  have  had  a  growth  and  ripening  period 
•of  short  duration  are  much  more  liable  to  suffer  a  loss  of 
dry  matter  by  over-ripening  than  barleys  which  have 
had  a  long  period  of  development.  Moreover,  with  the 
same  species  and  variety,  it  appears  that  the  size  of  the 
^rain  depends,  to  a  certain  extent,  on  the  duration  of 
the  period  of  development.  (3)  Barley  has  acquired 
full  maturity  when  the  conversion  of  soluble  into  insoluble 
carbohydrates,  and  soluble  into  insoluble  proteins,  has 
ceased,  or  reached  its  maximum.  (4)  When  the  develop- 
ment of  the  barley  grain — from  green-ripeness  to  yellow- 
ripeness — takes  place  during  a  normal  period  of  develop- 
ment, there  exists  an  absolute  equilibrium  between  the 
quantity  of  nitrogen  received  in  a  given  time  and  the 
quantity  converted  in  the  same  time  into  insoluble  com- 
pounds, whereas  the  transformation  of  soluble  into  insoluble 
nitrogen  compounds  in  a  short  period  of  development 
takes  place  more  quickly  than  does  the  intake  of  nitrogen, 
the  reverse  being  the  case  in  a  long  period  of  development. 
(5)  Condensation  of  amine-amide  compounds  into  soluble 
proteins  proceeds  more  quickly  during  a  short  than 
during  a  long  period  of  development,  and  this  process 
is  very  nearly  in  equilibrium  with  the  further  intake  of 
nitrogen  as  soon  as  the  stage  of  yellow-ripeness  has 
been  reached.  (6)  The  proteoses  cannot  be  supposed 
to  act  as  intermediate  terms  in  the  condensation  of 
.amine-amide  compounds  into  proteins  of  a  higher  order, 
but  are  exclusively  to  be  regarded  as  hydrolytie  cleavage 
products  of  higher  proteins.  (7)  An  appreciable  amount 
■of  proteose  in  a  barley  crop  must  always  be  considered 
.as  indicative  of  rather  unfavourable  harvest  conditions. 
(8)  Provided  that  barley  has  properly  matured  before 
being  reaped,  and  that  it  is  stored  under  suitable  conditions, 
.a  loss  of  dry  matter  (respiration  loss)  is  not  likely  to 
•occur  during  storage.  (9)  The  ripening  barley  grain  is 
tending  towards  a  state  of  equilibrium  in  respect  of  its 
nitrogenous  constituents  ;  when,  on  reaping  the  barley, 
this  state  has  been  leached,  it  is  not  disturbed  during 
storage  except  in  the  cases  of  albumins  I.  and  II.  (See 
this  J.,  1898,  1191.)  (10)  The  amount  of  albumin  I., 
in  proportion  to  dry  matter,  decreases  in  a  greater  or 
less  degree  according  as  the  barley  is  allowed  to  attain 
a  greater  and  greater  degree  of  maturity,  whereas 
the  quantities  of  albumin  II.,  insoluble  nitrogen, 
total  nitrogen,  and  acidic  substances  soluble  in  water, 
increase  more  or  less.  The  amount  of  nitrogenous  com- 
pounds, soluble  in  water,  is  also  subject  to  considerable 
fluctuations,  which,  however,  are  sometimes  positive, 
sometimes  negative.  Denuclein,  proteose,  peptone, 
ammonia,  amine-amide,  and  mineral  constituents — in 
■  each  individual  barley  sample — show  a  constant  weight 
in  the  dry  matter,  as  soon  as  the  corn  has  reached  its  full 
development  ;  consequently,  the  quantities  of  these 
substances  remain  constant  during  the  real  maturation 
process.  (11)  Reaped  at  an  early  stage,  barley  is  less 
rich  in  nitrogen  than  when  reaped  later.  (12)  The 
chemical  -composition  of  dry  matter  in  respect  of  the 
various  groups  of  nitrogenous  substances,  mineral  con- 
stituents, and  acidic  substances  soluble  in  water  is 
not  dependent  on  the  species,  variety,  or  type  of  barley. 
( 1 3)  The  cultural  condition  of  the  soil,  as  well  as 
climatic  conditions,  exert  some  influence  on  the  amount 
of  mineral  constituents  in  the  dry  matter  of  barlev, 
and  to  a  certain  extent  also,  upon  the  amounts  of  total 
nitrogen  and  amine-amide  nitrogen,  whereas  with  regard 
to  the  other  groups  of  nitrogenous  substances,  the 
influence  of  "these  factors  is  less  marked  than  that  of  the 
degree  of  maturity  and  time  of  storage. — L.  E. 


M'i/i  :     The    nitrogenous   constituents   of which    are 

solubb  in  add  utati  r  and  are  nut  coagulated  on  boiling. 
H.  T.  Brown.  F.  Escombe,  A.  McMullen,  and  J.  H. 
Millar.  Trans.  Guinness  Research  Lab.,  1906.  1, 
Pt.  2.   167—283. 

A  preliminary  examination  of  the  aqueous  extract  of 
malt  "  culms  "  resulted  in  the  identification  of  asparagine, 
allantoin,  betaine,  and  choline.  Subsequent  work  on  a 
boiled,  cold-water  extract  of  malt  showed  that  in  cases 


of  this  kind  phosphotungstic  acid  cannot  be  regarded  as  a 
definite  group-precipitant.  This  acid  precipitated  51  per 
cent,  of  the  total  nitrogen  of  the  extract,  but  the  actual 
quantity  of  the  substances  precipitated  was  found  to 
depend  on  an  equilibrium  determined  by  the  particular 
conditions.  It  is  true  that  the  simpler  organic  bases  are 
found  in  the  precipitate  and  the  amides  and  amino-acids 
remain  in  the  filtrate,  but  the  main  bulk  of  the  more 
complex  constituents  of  the  extract  is  divided  in  a  variable 
manner  between  the  liquid  and  precipitate.  It  is  shown 
that  the  property  of  evolving  nitrogen  on  treatment  with 
nitrous  acid  is  not  confined  to  the  free  amino-acids  and 
their  amides,  but  is  possessed  by  the  more  complicated 
nitrogenous  bodies  which  contain  apparent  amino  groups 
of  this  kind  in  their  complex.  Thus  the  "  amino  index." 
i.e.,  the  percentage  of  the  total  nitrogen  which  reacts 
with  nitrous  acid  as  amino-acid  nitrogen  is  used  as  a 
specific  constant  (AoN)  of  any  given  nitrogenous  complex, 
and  serves  as  a  measure  of  homogeneity  in  fractional 
separations.  This  constant  is  analogous  to  the  cupric- 
reducing  constants  R  and  K  in  the  case  of  carbohydrate 
complexes.  Instead  of  an  aqueous  extract  of  malt,  it  was 
found  more  convenient  to  continue  the  work  on  an  extract 
prepared  with  70  per  cent,  alcohol,  with  the  subsequent 
extraction  of  the  dry  alcoholic  extract  by  water.  This 
"  alcohol-water "  extract  contained  about  48  per  cent, 
of  the  nitrogenous  constituents  of  the  boiled,  cold-water 
extract.  Part  of  the  difference  was  made  up  of  albumoses 
sparingly  soluble  in  alcohol,  whilst  the  rest  remains 
uninvestigated.  The  alcohol-water  extract  yielded  aspara- 
gine, tyrosine,  leucine,  and  allantoin,  not  precipitated  by 
phosphotungstic  acid,  whilst  betaine  and  choline  were 
isolated  from  the  precipitate.  Practically  the  whole  of 
the  amides  and  amino-acids  were  eliminated  from  the 
extract  by  fermentation  with  large  quantities  of  yeast, 
under  conditions  which  restricted  reproduction.  The 
residual  liquid  was  then  saturated  with  ammonium 
sulphate,  which  threw  out  malt  albumoses,  and  separated 
into  fractions  I.  and  II.  by  means  of  84  per  cent,  alcohol.  The 
ammonia  remaining  after  evaporation  and  the  organic 
bases  were  next  precipitated  as  platinochlorides.  Further 
"  salting  out  "  of  the  solution  with  zinc  sulphate  then 
yielded  a  malt-albumose  III.  From  the  filtrate  from  this, 
phosphotungstic  acid  precipitated  most  of  the  malt- 
peptones,  some,  however,  remaining  unprecipitated,  as 
the  result  of  equilibrium,  together  with  a  little  leucine 
which  had  escaped  assimilation  by  the  yeast.  The  malt- 
peptone  fraction  was  separated  into  peptones  I.  and  II., 
according  to  the  relative  solubilities  of  their  phospho- 
tungstic compounds.  The  malt  albumoses  and  malt- 
peptones  differ  from  the  similar  derivatives  of  other 
proteins  in  the  fact  that  they  give  no  biuret  reaction,  and 
are  not  precipitated  by  iron  ammonium  alum.  The 
malt-albumose  I.  possesses  the  property  of  producing  a 
persistent  froth  in  aqueous  solutions.  The  composition 
of  the  uncoagulable  nitrogenous  cold-water  extract  of 
malt  is  estimated  to  be  as  follows,  the  results  being  ex- 
pressed as  nitrogen  per  cent,  of  the  total  nitrogen  : — 
Ammonia.  3-5  ;  malt-albumoses,  20  ;  malt-peptones,  31  ; 
amides  and  amino-acids,  8-5  ;  organic  bases.  4-0  ;  balance 
(uninvestigated),  soluble  in  water  but  insoluble  in  711  per 
cent,  alcohol,  33  per  cent.  The  albumoses  and  peptones 
are  probably  the  conversion-products  of  the  alcohol- 
soluble  protein  of  barley,  the  hydrolysis  of  which,  whether 
by  enzymes  or  acids,  results  in  the  production  of  bodies  of 
similar  character  to  those  studied.  This  hydrolysis  takes 
place  with  the  progressive  elimination  of  part  of  the 
amide  nitrogen  as  ammonia  and  of  the  amino-nitrogen  as 
free  amino-acids,  with  a  corresponding  accumulation  of 
the  basic  nucleus  in  the  products. — J.  F.  B. 

Barley;    Culture  of  excised  embryos  of on   nut  rim! 

media  containing  nitrogen  in  different  forms.  H.  T. 
Brown,  F.  Escombe.  A.  McMullen,  and  J.  H.  .Millar. 
Trans.  Cuinness  Research  Lab.,  1906,  1,  Pt.  2.  288—299. 

Tins  investigation  was  undertaken  in  order  to  differentiate 
to  some  extent  between  the  "  downgrade  "  (katabolic) 
products  of  the  nitrogenous  reserves  of  the  endosperm, 
and  the  "  up-grade "  (anabolic)  nitrogenous  bodies 
directly  convertible   by  the  growing  embryo   into  living 
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For    this    i •> i r | ■.   excised    embryos    oi    barley 
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solution  containing  non  nitrogenous  salt,  and  cane  sn 
To   tin-    •olution    were    added,    in    separate   experiniet 

!  ipiantitics  of  nitrogen  in  h  In..-  number  of  dillcrent 

-    and  tlie  .i\  uilaliilil  v  of  I  lu-~o  nitro 

itrients was  measured  :  («),  In  the  incrcosi  in  u-ight 
of  the  dried  plants,  and  {!>).  by  the  increase  in  the  quantity 

of  nitrogen  the\   contained.      B\     comparing  the  

result,   with   those  of  a   control   experiment    m   which 
nitrogen   was   a. hied,    a   ratio  was  obtained  expressing  the 
"  specific     nitrogen     assimilation"     for    each     particular 

.in -e.  In  this  way  the  quantity  of  nitrogen  in  the 
oontrol  plants  being  HI,  the  specific  assimilation  of  tyrosine 

'•■■'''  and  of  phenylalanine  0-87,  showing  thai 
bodies     exert     u     definitely     poisonous     in  fne 

llation  value  of  leucine  was   1-14.  but  since  the  dry 

weight  of  the  plants  fell  short  of  that  of  the  control  plants, 

it  must   be  concluded  that   leucine  also  has  an  inhibitire 

\   result   of  a  similar  order  was  obtained   with  a 

mixture    of    "down-grade"    products    from    malt. 

sting  mainly  of  malt  peptones  and  albumoses,  together 
with  some  "  unclassified  holies  "  ;  here  also  the  develop- 
ment of  the  plants  was  retarded,  although  the  nitr 

lilation  was  1  -  IS.  The  other  substances  tested 
allowed  both  an  increased  development  of  dry  substance 
and  higher  nitrogen  ratios  when  compared  with  the  result-  of 
the  control  plants,  viz.,  choline.  1-46;  allantoin,  1-49 • 
betainc.  1-50;  ammonium  sulphate,  D64;  aspartic  acid, 
l<84 ;  glutamic  acid.  1-95;  potassium  nitrate.  2-1*: 
asparagine.  2-70.  Although  asparagine  is  the  "  up-grade," 
nitrogenous  nutrient  par  excellence,  the  plants  grown  on 
artificial  asparagine-cane  sugar  media  are  never  so  vigorous 
as  those  grown  on  their  natural  endosperms,  in  spit 
an  increased  nitrogen  assimilation  amounting  under  the 
beet  conditions  to  .">(>  ]>er  cent.  This  is  probably  due  to 
a  defect  of  the  cane  sugar  as  the  carbohydrate  nutrient, 
which,  although  the  best  artificial  nutrient  known,  is 
inferior  to  the  natural  material  and  thus  becomes  the 
limiting  factor  of  the  growth. — J.  F.  B. 

Btirla/    and    malt  ;     The    water-soluble    pdlysaccharidi 
— -.       H.  T.   Brown,  F.  Escombe,  A.    M.Mullen.    and 
J.  H.  Millar.     Trans.  Guinness  Research  Lab.,  1906,  1. 
It.   2.  312—337. 

The  authors  have  begun  a  thorough  reinvestigation  of  the 
soluble  gummy  carbohydrates  which  exist  in  barley,  ami 
to  which  O'Sullivan  gave  the  names  of  a-  and  0-amylans. 
The  liest  way  of  separating  these  is  to  make  a  full  conver- 
sion of  the  raw-  grain  by  means  of  an  extract  of  kilned  malt 
at  a  temperature  of  50° — 55°  C.  On  the  addition  of  alcohol 
of  a  certain  strength  to  the  filtered  wort,  the  amylans  are 
precipitated,  whilst  the  conversion  dextrins  remain  m 
solution.  The  quantity  of  crude  amylan  thus  obtained 
amounted  to  1> — 10  per  cent,  of  the  dry  weight  of  the 
barley.  When  freed  from  nitrogenous  matters  the  amylans 
gave  a  viscous,  opalescent  solution  with  water,  possessing 
no  eupric-reducing  power,  and  [o]d=  4-31-6".  The 
rotatory  powers  of  different  preparations,  however,  varied 
Considerably.  The  substance  is  readily  soluble,  and  give- 
clear  solutions  when  potash  is  added  to  the  water,  but  the 
pre-ence  of  potash  influences  the  rotatory  power, 
hydrolysis  for  24  hours  by  oxalic  acid,  it  ms  found  that 
the  solutions  contained  quantities  of  r-tartaric  acid, 
amounting  to  10  per  cent,  of  the  original  amylan.  I 
acid  is  formed  by  the  action  of  oxalic  acid  on  pent 
-.  the  primary  products  of  the  hydrolysis.  Dextrose 
the  only  fermentable  sugar  present  in  the  solution. 
The  amount  of  dextrose  disappearing  on  fermentation 
corresponded  to  60 — 70  per  cent,  of  the  original  amylan. 
Of  the  unfennentable  residue,  about  one-fifth  consisted  of 
pentoses,  both  arabinose  and  xylose,  and  the  remainder 
of  an  unknown  body  with  low  ciipric-reducing  power  and 
low  rotatorr  power.  Determinations  of  thepercentag 
amylan-  and  starch  at  different  periods  of  the  development 
of  the  corns  showed  no  genetic  connection  between  the 
two.  and  their  formation  is  apparently  independent. 
Livorotatory  amylans  can  be  extracted  from  barley  by 
the  joint  action  of  diastase  and  yeast.  The  amylan  pre- 
cipitated by  alcohol  from  the  unfermentable  residue  was 
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Stalling  process;    Migration  "I  nitrogen  from 
sperm  lii  tin    embryo  </  II     I.    Brown, 

I-'.   Escombe,   A.    M.  Mullen,  and  J.    II.    Millar.        Tr.. 
Guinness  Research  Lab.,  1906,  1.  l't.  2.  2s  l 

When  the  embryo  of  the  barley  corn  is  excised  and  is 
allowed  to  grow    m   water  or  in  .  arl.ohy.li  .   the 

restricted  development  of  the  root  and  the  early  appear- 
ance of  signs  of  starvation  suggest  'hat  the  embn 
suffering  from  the  absence  of  nitrogenous  nutrition  which, 
under  normal  condition-,  it  would  obtain  from  the  endo- 
sperm. This  migration  of  nitrogenous  compounds  from 
the  endosperm  to  the  embryo  during  germination  was 
confirmed  by  the  analysis,  at  intervals  of  two  days,  of 
Iiki  corns  each  time,  taken  from  the  same  lot  of  barley 
.luring  the  malting  process.  The  corns  were  d 
and  the  nitrogen  was  determined  separately  in  the  endo- 
iiis.  in  the  embryos  deprived  of  their  rootlets,  and  in 
the  rootlets  alone.  In  this  way  a  gradual  and  continuous 
decrease  of  the  nitrogen  in  the  endosperms  was  observed 
side  by  side  with  a  corresponding  increase  of  the  nitrogen 
in  the  embryos  and  rootlets,  until,  after  9  days'  germination, 
about  36  iht  cent,  of  the  nitrogen  originally  present  in 
the  endosperm  had  migrated  to  the  embryo.  A  very 
considerable  proportion  of  this  nitrogen  must  have  been 
converted  from  the  form  of  insoluble  protein  into  soluble 
and  diffusible  compounds  before  the  migration  could  take 
place.— J.  F.  B. 

)".  ast-jvice  ;  Alcoholic  ft  rmt  ni  <•} //.     Tin  co-It  i 

of  yeast-juice.     A.  Harden  and  W.  J.  Soring.     Row  Soc. 
l'roc..   1906,  B..  78.  3<ilJ — 374. 

In  the  first  paper  (this  J..  1906,  490)  it  was  -hown  that 
\.  a-t-juice  could  be  separated  by  filtration  through  a 
Martin  gelatin  filter  into  two  portions,  both  of  which  are 
incapable  of  fermenting  dextrose  by  themselves,  whereas 
a  mixture  of  the  two  produces  a  vigorous  fermentation. 
The  inactive  residue  which  does  not  pass  through  the 
tilter  may  be  regarded  provisionally  as  the  ferment,  whilst 
the  filtrate  may  be  called  the  "co-ferment."  The  com- 
plete removal  of  the  co-ferment  is  not  generally  effected 
by  a  single  filtration,  but  if  the  residue  be  re-dissolved 
and  again  submitted  to  the  treatment,  it  can  be  obtained 
in  a  condition  in  which  it  is  perfectly  inactive  towards 
dextrose  by  itself.  This  inactive  residue,  when  dried 
iruo,  retains  its  potential  fermentative  properties  for 
a  considerable  time.  When  a  small  quantity  of  boiled 
yeast-juke  is  added  to  a  solution  of  the  inactive  residue 
in  presence  of  dextrose,  fermentation  proceeds  until  the 
quantity  of  co-ferment  added  with  the  boiled  juice  is 
exhausted;  a  further  addition  of  boiled  juice  then  in- 
duces a  second  fermentation,  and  so  on  until  the  original 
quantity  of  ferment  is  exhausted.  Cassation  of  fermen- 
tation "may  be  due  to  the  disappearance  either  of  the 
ferment  or  of  the  co-ferment,  according  to  the  relative 
amounts  of  each  originally  present.  The  authors  have 
studied  the  rate  of  the  disappearance  of  the  co-ferment 
from  yeast-juice  as  the  result  of  autolysis.  This  dis- 
appearance takes  place  in  about  4S  hours  at  a  temperature 
of  26°  C,  but  in  presence  of  dextrose  a  small  quantity 
still  exists  after  4  days;  the  ferment  remains  active, 
-  resei  e  can  be  observed  by  the  addition  of  fresh 
boiled  juice  to  the  autolysed  juice.  lastly,  the  authors 
-how  that  the  addition  of  soluble  mineral  phosphates  to 
the  solution  of  the  inactive  residue  cannot  supply  the  place 
of  the  co-ferment  :    the  latter,  therel  not  consist 

of  phosphates  precipitable  by  magnesium  mixture.     This 
is  confirmed  by  the  fact  that  autolysed  juice,  which  con- 
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tains  lajfre   quantities   of  phosphates  in  the   precipitable 
condition,  is  devoid  of  co-fermentative  properties. 

—J.  F.  B. 

Lactic  aciil  bacteria';     Vitality  and  fermentative  capacity 

of   industrial   .     C.    Wehmer.     C'hem.-Zeit.,    1906, 

30.  1033—1035. 
Although  it  is  generally  supposed  that  the  purely  vege- 
tative forms  of  bacteria  are  possessed  of  but  little  vitality 
in  the  dry  state,  the  author  shows  that  this  is  not  always 
the  case.  He  has  studied  a  non-sporulating  species  of 
industrial  lactic  acid  bacterium,  possessing  a  maximum 
acid-producing  power  at  a  temperature  of  40°  C.  The 
culture  was  preserved  in  the  same  flask  in  which  it  had 
carried  out  its  fermentation.  In  the  course  of  time  the 
bacteria  had  dried  down  on  the  surface  of  the  crystalline 
calcium  lactate  which  they  had  produced.  Under  these 
conditions  the  vitality  of  the  bacteria  was  quite  unim- 
paired after  5  years ;  after  6  years,  however,  it  was 
necessary  to  sow  larger  quantities  of  the  deposit  in  order 
to  find  living  cells,  and  after  10  years  the  whole  culture 
was  apparently  dead.  This  great  vitality  of  vegetative 
bacteria  cells."  almost  equal  to  that  of  anthrax  spores, 
was  only  exhibited  when  the  cultures  were  allowed  to 
ferment  in  presence  of  chalk.  When  the  acid  produced  in 
the  fermentation  was  not  neutralised,  the  cultures  died 
in  6 — 10  weeks.  Determinations  of  the  fermentative 
power  of  this  species,  in  presence  of  chalk,  showed  that 
in  a  solution  containing  15  grms.  of  dextrose,  10-5  grms. 
of  lactic  acid  were  produced,  and  that  at  the  end  of  that 
time  the  dry  weight  of  the  bacteria  was  20  mgrms., 
equivalent  to  100  mgrms.  living  weight.  This  is  a  pro- 
duction of  100  times  the  weight  of  the  bacteria,  or  at  the 
rate  of  10  times  their  weight  per  day.  Although  dextrose 
should  yield  theoretically  an  equal  weight  of  lactic  acid, 
this  result  is  never  attained,  even  under  the  best  con- 
ditions ;  90 — 91  per  cent,  of  lactic  acid,  calculated  on  the 
dextrose,  is  the  highest  yield  which  is  ever  obtained,  and, 
under  industrial  conditions,  a  yield  of  60 — 70  per  cent, 
is  usual.  In  practice  it  is  necessary  to  choose  between 
losses  by  incomplete  fermentation  and  losses  by  infective 
fermentation,  the  danger  of  which  increases  with  the 
time.  The  completeness  of  the  fermentation  depends 
largely  on  the  completeness  of  the  saccharification  of  the 
mash.  Butyric  ferments,  moulds,  and  even  yeasts  enter 
into  competition  with  the  lactic  bacteria,  and  the  calcium 
lactate  which  is  already  formed  may  itself  be  consumed 
in  the  later  stages  of  fermentation  by  other  organisms. 
When  all  accidental  sources  of  loss  have  been  eliminated, 
there  still  remains  a  quantity  of  sugar  disappearing  from 
the  medium,  but  not  converted  into  lactic  acid,  which  is 
greater  in  this  kind  of  fermentation  than  in  others  ;  the 
manner  in  which  this  sugar  is  consumed  is,  however,  still 
undetermined. — J.  F.  B. 

Enzymatic  action  of  the  radish  (Raphanus  sativus,  L.). 
T.  Saiki.  Z.  phvsiol.  Chem.,  1906,  48,  469—472. 
Chem.   Centr.,    1906,   2,    1275—1276. 

The  author  has  detected  in  radishes  a  very  powerful 
diastatic  ferment.  Daucas  carota  and  Brassica  carota 
also  contain  a  diastase,  but  this  is  less  active  than  that 
of  the  radish.  No  evidence  could  be  obtained  of  the 
presence  of  a  proteolytic,  a  lipolytic,  or  an  alcohol-forming 
ferment  in  radishes.  Among  the  reducing  substances 
formed  on  treating  the  expressed  juice  of  the  radish  with 
a  freshlv-prepared  paste  of  purified  wheat  starch,  maltose 
was  detected.  After  four  hours  at  40°  C,  83-3  to  91-6 
per  cent,  of  the  starch  was  saccharified,  the  reducing 
substances  being  calculated  as  maltose.  The  diastase 
prepared  from  radishes  according  to  the  usual  method 
formed  a  vellowish-white,  moderately  hygroscopic  powder. 

— A.  S. 

Svgar  ;  Fermentation  of without  enzymes.     H.  Schade. 

Z.  physik.  Chem.,  1006,  57,  1—46. 

The  decomposition  of  dextrose  by  alkalis  under  various 
conditions  is  attended  by  the  production  of  an  intense 
brown  coloration,  and  the  possible  formation  of  an 
immense  number  of  products,  some  simple  and  some 
more  or  less  uncharacterised.     But  the  author  has  found 


that  if  the  decomposition  be  carried  out  in  presence  of 
hydrogen  peroxide,  it  takes  place  without  the  slightest 
browning,  so  long  as  the  peroxide  is  in  excess.  The 
author  explains  this  by  the  fact  that  acetaldehyde  is  nne 
of  the  main  primary  products  of  the  decomposition,  and 
that  the  brown-coloured  complex  products  are  the  result 
of  secondary  resinitication  of  the  aldehyde.  Any  agent 
which  combines  with  the  aldehyde  prevents  the  brown 
coloration,  the  most  efficient  being  hydrogen  peroxide, 
which  oxidises  it  to  acetic  acid,  and  sulphites  or  cyanides, 
which  fix  it  by  combination.  The  removal  of  the  volatile 
aldehyde  by  the  rapid  passage  of  a  current  of  gas  is  also 
efficient  up  to  a  certain  point.  Under  certain  conditions, 
viz.,  2  grms.  of  dextrose,  4  grms.  of  caustic  potash,  and 
200  c.c.  of  water,  digested  for  8  days  at  40°  C.,  with  the 
passage  of  a  rapid  current  of  air,  a  quantitative  yield  of 
formic  acid  in  the  ratio  of  2  mols.  of  acid  to  1  mol.  of 
dextrose  is  obtained.  With  la?vulose  at  similar  concentra- 
tions, but  at  a. temperature  of  15° — 18°  C,  and  with  the 
addition  of  hydrogen  peroxide,  an  additional  proportion 
of  2  mols.  of  acetic  acid  is  also  produced,  owing  to  the 
oxidation  of  the  acetaldehyde  in  situ.  The  decomposition 
of  any  monose  sugar  by  alkali,  when  the  solution  remains 
colourless,  is  therefore  represented  bv  the  equation : 
C6H1„06=2CH3CHO  +  2HCOOH,  with' only  traces  of 
other  products  ;  this  decomposition  proceeds  at  different 
velocities  with  different  monoses.  It  was  to  be  expected 
that  an  equimolecular  mixture  of  acetaldehyde  and 
formic  acid  would  be  convertible  into  alcohol  and  carbon 
dioxide.  This  transformation  was  in  fact  brought  about 
by  the  catalytic  action  of  spongy  rhodium.  A  5  per  cent, 
solution  of  sodium  formate,  slightly  acidified  with  acetic 
acid,  was  treated  with  spongy  rhodium  and  gradually 
heated  under  a  reflux  condenser  to  60°  C.  At  the  same 
time  an  equivalent  quantity  of  acetaldehyde  was  distilled 
into  the  liquid,  the  vapours  being  caused  to  enter  at  the 
bottom  of  the  vessel.  An  evolution  of  carbon  dioxide 
then  took  place,  and  ethyl  alcohol  was  recovered  from  the 
liquid,  with  a  yield  of  60 — 70  per  cent,  of  the  theoretical. 
Thus,  in  two  stages  of  purely  chemical  reaction,  the  sugar 
had  been  converted  qualitatively  and  quantitatively  into 
the  same  products  as  are  obtained  in  fermentation  by 
yeast.  The  splitting  up  of  the  sugar  into  aldehyde  and 
formic  acid  is  a  typical  catalytic  phenomenon  taking 
place  under  the  influence  of  hydroxyl  ions,  since  equivalent 
quantities  of  caustic  soda  and  potash  decompose  the  same 
amount  of  sugar  in  the  same  time  ;  thus  both  stages  are 
spontaneous  breakdowns.  The  author  postulates  two  ways 
in  which  the  sugar  molecule  can  break  down,  viz. :  the 
aldehyde  and  the  acid  breakdown.  These  are  analogous  to 
the  two  typical  decompositions,  ketonic  and  acidic,  of  ethyl 
acetoacetate.  A  third  way  is  left  unformulated  to  account 
for  the  complex  decompositions  which  ensue  under  less 
regulated  conditions.  The  general  tendency  is  vastly  in 
favour  of  the  aldehydic  breakdown  described  above, 
but  with  higher  concentrations  of  hydroxyl  ions  the  acidic 
breakdown,  with  production  of  lactic  acid,  becomes 
predominant.  Lastly,  the  author  discusses  the  analogies 
between  the  various  biological  breakdowns  of  sugar,  i-iz,, 
alcoholic,  lactic,  acetic,  and  formic  fermentations,  and 
his  purely  chemical  decompositions,  and  shows  that  they 
are  all  variations  or  special  cases  of  one  and  the  same 
phenomenon,  viz.,  migrations  and  rearrangements  of  the 
hydrogen  and  hydroxyl  ions  of  the  labile  carbohydrate 
molecule,  with  or  without  secondary  oxidation. — J.  F.  B. 

Xitrogenous   constituents  from  malt  extract,   by   porcelain 

filtration;  Separation  of  ■ .  H.  T.  Brown,  F.  Escombe, 

A.    McMullen,     and    J.    H.    Millar.      Trans.    Guinness 
Research  Lab.,  1906,  1,  306—311. 

A  special  form  of  porous  porcelain  filter  is  described 
(see  figure).  The  apparatus  consists  of  a  porcelain  filtering 
bulb.  A,  which  is  porous  only  in  the  lower  half  ;  this  bulb 
is  fitted  to  a  bronze  lid.  B,  which  is  screwed  into  the  con- 
taining vessel,  C.  The  liquid  to  be  filtered  is  placed  in 
the  cylinder,  H,  and  is  forced  by  means  of  carbon  dioxide 
under  pressure  into  the  bottom  of  the  vessel,  C,  by  way 
of  the  tube,  D.  Filtration  through  the  lower  half  of  the 
porcelain  bulb  then  takes  place  under  the  pressure  of  the 
gas,  the  filtrate  being  withdrawn  from  inside  the  bulb  by 
an  aspirator  tube.     The  pressure  can  be  released  by  the 
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valves,  K  and  L.  This  apparatus  lias  been  used  for  the 
removal  of  complex  nitrogenous  matters  from  a  state  of 
colloidal  solution.  The  degree  of  fractionation  obtained 
mis  measured  by  determination  of  the  "'  ammo-index  " 
of  the  liltrate  (see  page  1110)  as  compared  with  that  of  the 
original  liquid,  the  complexity  of  the  compounds  being 
inversely  proportional  to  the  "  amino-index."  It  was 
found  that  the  efficiency  of  the  removal  of  the  complex 
colloids  depended  to  a  very  large  extent  on  the  clogging 
of  the  pores  of  the  filter,  and  that  a  second  filtration 
vielded  better  results  than  the  first. — J.  F.  B. 


English  Patents. 

Drying  apparatus  for  malt  and  the  like.     E.   Ellermann, 
Berlin.     Bag.  Pat.  26,730.  Dec.  22,  1005. 

See  U.S.  Pat.  817,698  of  1906  ;  this  J.,  1906.  491.— T.  F.  B. 

Filters  [for  beer].     K.  H.  Loew.  Lakewood.  U.S.A.     Eng. 
Pat.  9502,  April  23,   1906. 

See  Fr.  Pat.  365,562  of  1906  ;  this  J..  1906,  999.— T.  F.  B. 

French  Patent. 

Wine,  beer,  and  similar  beverages  :    Process  for  improving 

the  quality  al  by  centrifugal  action.     F.  O.    NU-n 

and   J.    A.   .lonson.     Fr.    Pat.    367.020.   June   9,    1906. 
Under  Int.  Conv.,  June  16,  1905. 

See  Eng.  Pat.  13,563  of  1906  ;  this  J.,  1906, 1062.— T.  F.  B. 
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(J.)— FOODS. 

Formaldehyde ;       Pretence    of    'in     certain     foods. 

G.  Perrier.     Compt.  rend.,  1906,  143.  600—603. 
The  author  has  examined,  for  formaldehyde,  eiders    made 
from  apples   sterilised  according  to  his  proposals  /this  J., 
905,  247).      Trillat's  method    gave  negative  results,   but 


tlii-  mora  '!'■!!  'ate  nie1  hod  of  ' 

,  l  that  most  of  thi  ontained  from  1  500,000th 

i.i  l   300,000th  of  fori 
of  formaldehyde  in  the  ah  tnboation, 

i  il l \    irood    moke,    led    the    author    t"    examini 
number  of  smoked  foo 

in  all  "i  v,  hieh  he  foil  il  formaldehvdi . 

Ting  from  1   3,000,000th  to  l/40,000th.    Strict  ada 
t  rat  ion  of  the  Ian  prohibiting  the  presence  "I  formaldehyde 
would  preclude  the  oaeol  I;  and  the 

author  contends  in  favour  of  an  alteration  in  the  law 
with  prescription  of  allowance  np  to  a  maximum  limit, 
l  .it  prohibition. — J.  T.  1). 

|  NTS. 

Proteids  from  ground-  [earth]  n  'ration  of . 

W.    M.    Williams.    Harhsih-n.    Middlesex.     Eng.    Pat 

17,1  HI.  July  30,  1906. 
Thi  earth-nuts  (Arachxs  hypogan),  are  decorticated,  as 
much  as  possible  of  the  oil  is  removed,  and  the  residue 
reduced  to  a  fine  meal.  This  meal  is  then  extracted 
with  a  16  per  cent,  sodium  chloride  solution,  using  about 
1  gall,  for  each  0-75  lb.  of  meal  :  the  mixture  is  stirred 
frequently  for  one  hour,  ami  filtered  through  cloth  of  very 
line  texture.  The  proteids  in  the  filtrate  are  then 
imitated  by  saturating  the  solution  with  carbon 
dioxide  under  pressure,  or  by  the  addition  of 
small  quantities  of  dilute  hydrochloric  acid,  with  or 
without  previous  treatment  with  carbon  dioxide,  using 
the  minimum  of  acid  required  for  a  distinct  precipitation 
at  each  operation.  The  proteids  obtained  are  washed 
with  water  saturated  with  carbon  dioxide,  and  re-diasolved 
in  ammonium  carbonate  solution.  If  desired,  the  paste 
may  be  dried  in  thin  sheets  or  layers,  or  forced  through 
small  holes  in  a  plate,  and  dried  in  the  form  of  threads. 
the  product  may  be  mixed  with  other  foods,  such  as  flour, 
meat  preparations,  &c. — W.  P.  S. 


I'ntrifugal  separators  for  cream  and  oilier  liquids. 
('.<;.  P.  De  Laval  and  E.  E.  F.  Fagerstrom,  Stockholm. 
Eng.  Pat.  18,708,  Aug.  21,  1906. 

Annclab  flanges  are  placed  on  the  wall  of  the  separator 
drum  opposite  to  partition  plates  extending  from  the 
centra]  feed-pipe  nearly  to  the  wall  of  the  drum.  The 
flanges  project  inwardly  towards  the  edges  of  the  plates, 
and  cause  any  sediment  in  the  liquid  to  bo  deposited  in 
annular  chambers  formed  below  and  above  the  flanges. 
Obstruction  of  the  openings  between  the  plates  and  the 
Manges  is  thus  prevented. — \V.  P.  S. 


French  Patents. 

Milk  and   other    liquids   containing    proteids;    Process  for 

ticeation    of   .     J.    R.    Hatmaker.     Fr.   Pat. 

366,751,  June  1,  1906. 

MILS,  or  solutions  of  eggs,  blood,  and  the  like,  are  dried 
on  rotating  rollers  heated  to  a  high  temperature;  the 
liquid  is  not  in  contact  with  the  roller  for  more  than  two 
i  Is,  and  the  dry  film  is  removed  by  means  of  a  scraper. 
It  desired,  the  operation  may  be  carried  out  under  reduce  J 
i  ressure.  The  drv  products  obtained  are  also  claimed. 
'  —  \V.  P.  & 


Butter  ;    Process  of  making  artificial    .     D.    Midler, 

J.  Gottlieb,  and  A.  Meisels.     Er.  Pat  366,766,  June  1. 

See  Eng.  Pat.  12,916  of  1906  ;  this  J.,  1906,  903.— T.  F.  B. 

Flour,    grain,    rice,  ami   other    ■  Process     and 

apparatus  for  the  electrical  purification  of  .     J.  L. 

Lawson.     Fr.  Pat.  367,596,  July  2,   1906.     Under  Int. 
Conv.,  July  6,  1905. 

Skb  Eng.  Pat.  13.909  of  1905  ;  this  J.,  1906,  231.— T.  F.  B 
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(A)— SANITATION ;     WATER    PURIFICATION. 

English  Patents. 

Water,    garage   effluent,   and  the   lih  :     Process   for    the 

purification  of  .     P.  Kestner,  Lille.  Franco.     Eng. 

Pat.  20.750.  Oct.   13,  1905. 

The  water,  with  or  without  the  addition  of  an  antiseptic 
agent,  is  sprayed  on  to  a  centrifugal  fan  having  a  large 
number  of  blades  placed  close  together,  or  preferably, 
into  the  open  end  of  an  atomising  drum  such  as  is  described 
in  Eng.  Pat.  20,697  of  1905  (this  J..  1906,  915).  The  fan. 
or  drum,  is  rotated  at  a  high  speed,  and  a  current  of  air 
is  forced  in  so  as  to  be  mixed  intimately  with  the  atomised 
water.— W.  P.  S. 

Water  ami  other  liquids  .-  Apparatus  for  purifying  [electro- 

lyticall,/]   .     G.    W.   J.   Allen.   Bristol.     Eng.   Pat. 

9002,  April  14,  1906. 

The  water  is  passed  through  a  narrow  earthenware 
channel,  in  which  it  is  repeatedly  electrolysed  by  means  of 
electrodes  placed  in  pairs  across  the  channel.  The 
electrodes  consist  of  platinum  wire  gauze,  and  each  pah- 
is  connected  with  a  separate  trembling  coil.  Between 
the  electrodes,  the  bottom  of  the  channel  is  slightly 
depressed  so  as  to  form  a  hollow  in  which  some  water 
will  always  remain  to  make  electrical  connection  between 
the  poles  of  each  pair.  To  prevent  the  coils  becoming 
over-heated  through  continuous  working,  an  automatic 
contact-breaker  is  provided,  consisting  of  a  rotating 
shaft  on  which  are  placed  a  number  of  metallic  arms 
corresponding  with  the  number  of  coils  in  use.  The 
rotation  of  the  shaft  causes  the  arms  to  dip  consecutively 
into  mercury  troughs,  and,  the  necessary  conducting 
wires  being  provided,  allows  the  current  to  pass  through 
the  separate  coils.  The  arms  are  so  arranged  on  the  shaft 
that  one  coil  is  cut  off  while  the  other  two  are  in  connection 
with  the  battery,  and  so  on.  The  shaft  is  rotated  at  a 
suitable  speed  by  a  small  motor,  or  other  device,  and 
means  are  also  provided  for  cutting  out  the  contact- 
breaker,  and  connecting  the  coils  directly  with  the  battery. 

— W.  P.  S. 

United  States  Patent. 

[Water]  Distilling  apparatus.     G.  F.  tt'entz.  St.  Louis.  Mo. 
U.S.  Pat.  833,271,  Oct.  16.  1906. 


A  still  or  generator,  10,  heated  in  any  suitable  manner, 
has  a  vapour-pipe,  31,  leading  to  the  condensing  coil. 
24.  which  is  provided  with  an  injector,  33.  to  draw  in  air 
through  the  capped  opening.  40.  The  air  and  vapour 
pass  through  the  coil  where  the  latter  is  condensed,  and 
liquid  and  air  pass  to  the  receiver,  30,  by  the  pipe,  29, 
which  dips  into  the  liquid,  as  shown,  so  that  the  escaping 
air  is  compelled  to  bubble  through  the  condensed  liquid. 


The  condenser  is  connected  to  the  water  store  tank.  43. 
by  the  pipes.  44|and  [45.  and  the  still  is  fed  by  the 
pipe,  47,  with  water^iroin  43.  The  capped  air  inlet.  40, 
is  so  arranged  that  the  supply  of  air  can  be  regulate. 1  bv 
screwing  down  the  cap  over  a  perforated  nipple,  and  th<- 
air  may  be  filtered,  if  desired,  through  porous  material 
placed  in  the  cap. — W.  H.  C. 

Fkench  Patents. 

Effluents:    Apparatus  for  filtering  and  purifying   works 

and    other    .     G.    Dunkelberg.     Fr.    Pat.    366,991, 

June  8,  1906.     Under  Int.  Conv.,  June  6,  1906. 

See  Ger.  Pat.  165,414  of  1904  ;  this  J.,  1906, 492.— T.  F.  B. 

Sewage   and   waste   waters;    Apparatus  for  the   bacterial 

purification    of    .     A.    Gilson.     Fr.    Pat.    366.U74. 

June   9,    1906. 

The  process  and  apparatus  provide  for  the  anaerobic  and 
aerobic  treatment  of  sewage  and  the  like,  the  latter  being 
conducted  to  the  bottom  of  a  vessel,  which  is  closed  to 
the  air,  and  consists  of  several  concentric  chambers 
connected  with  each  other  alternately  at  the  top  and 
bottom.  After  passing  through  a  further  series  of  rect- 
angular closed  vessels,  the  sewage  enters  the  aerobic 
part  of  the  plant,  which  consists  of  a  number  of  compart- 
ments filled  with  porous  and  other  materials,  and  con- 
nected with  each  other  by  means  of  automatically  acting 
siphons.  Traps  are  provided  to  prevent  the  admission 
of  air  to  the  anaerobic  parts  of  the  plant,  whilst  air-supply 
pipes  are  fitted  to  the  aerobic  compartments. — W.  P.  S. 

(C. )— DISINFECTANTS. 

French  Patent. 

Phosphate  ;  Organic  timid .  [Fertiliser  and  Insecticide.^ 

Comp.  Ind.  des  Mines  et  Carrieres  de  Cierp.     Fr.  Pat. 
367,006,  June  10,  1906.     XV.,  page  1108. 
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(Continued  from  page  1064.) 

Bamboo  and  Pousolsia  [for  papermalcing].  Kaindler. 
Monit.  Pap.  Fran?.  ;  through  Paper  Making,  1906,  25,. 
522—523. 

The  possibilities  of  bamboo  as  a  paper-making  material 
are  well  known  ;  it  closely  resembles  straw  in  character,, 
with  a  slight  advantage  from  the  point  of  view  of  quality. 
Its  use  for  paper-making  is  limited,  first,  by  the  fact  that 
it  has  a  considerable  value  for  other  purposes,  and, 
secondly,  because  in  order  to  get  good  results  the  plants 
must  be  converted  into  pulp  whilst  still  in  the  green  state. 
Pousolsia  (ilemorialis  pentandra)  is  a  member  of  the 
nettle  family  which  grows  in  India,  but  has  not  yet  been 
cultivated  for  exportation.  The  isolated  bast  fibre  is 
extremely  long  and  wide  ;  it  easily  attains  a  length  of 
750  mm.  It  possesses  the  peculiarity  of  splitting  up- 
longitudinally  into  fine  fibrillse,  with  a  minimum  amount 
of  mechanical  treatment.  This  property  would  be 
extremely  valuable  for  the  preparation  of  strong  white 
papers  of  even  texture  and  smooth  surface.  The  fibres 
in  present  use,  viz.,  flax  and  hemp,  which  are  capable  of 
giving  these  fibrillse,  require  such  prolonged  beating  to 
produce  this  effect  that  the  paper  acquires  a  greyish 
appearance.  The  cleaned  bast  of  Pousolsia  requires  only 
a  very  slight  chemical  treatment  with  caustic  soda  and 
"  bleach  "  to  convert  it  into  a  pure  white  pulp  of  the  best 
quality  ;  it  is  stated  that  several  crops  a  year  could  be 
obtained  without  special  care  in  the  cultivation. — J.  F.  B. 

Paper  industry  of  Russia.     Bd.  of  Trade  J.,  Xov.  1,  1906. 
[T.R.] 

The  demand  for  paper  in  Russia  is  still  very  small  :  it 
is  mostly  satisfied  by  Russian  paper  mills,  of  which  there 
are  98,  the  production  being  1,300,000  metric  quintals 
(1  met.  quintal  =  100  kilos.).  Finland  is  the  chief 
"  foreign  "  purveyor  of  paper,  turning  out  510,000  quin- 
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"Uls.  Finland  supplies  mostly  .0111111.111  sorts  and  news- 
paper paper,  which  is  cheaper  than  Russian,  in  ^i- 
Customs  duties  and  oth  r  expenses  on  delivery  mi.. 
Russia  Tin*  1-  due  to  the  abundant  and  inexpensive 
motive  power  and  vast  resources  ..f  material,  necessary  in 
the   manufacture   ..f   paper,    ..f    which    I  poses. 

Of    Russian    linn-.    only    on  ,  Ul,|( 

Finland  in  the  commoner  sorts  of  paper,  due  to  this  mill 
"having  free  water  power  at  it>  disposal,  Russia  is 
■becoming  more  dependent  on  her  own  re 
•applies  of  cert  mi  kin. Is  of  paper  and  of  material  f..r  its 
manufacture.  Imports  of  rags  from  Germany  have 
declined,  and  exports  of  them  from  Russia  t.>  Germany 
"have  increased.  Decreases  are  also  shown  in  the  imi 
of  paper  pulp,  cellulose,  and  wall  papers. 

English  Patent. 

■itl  from  glass-works,  commonly  known  n<  burgy  ; 

Treatment  and   utilisation   of  [as  filling   material 

for  linoleum,  leather,  paper.  <<-r.l.      \V.   Thompson.      Bag 
Pit.  26,893,  Dec.  23.  1905.     VIII..  page  1096 

United  States  Patents. 

Vegumming  fibrous  plants  ;   Process  for .     C.  Colahan, 

Chicago.     U.S.  Pat.  833,507.  Oct.  10.  1906. 

Fibrous  plants  are  degummed  by  heating  with  the  waste 
products  of  petroleum  or  other  mineral  oil  refineries, 
-steam  being  iujected  during  the  process  ;  the  fibres,  thus 
thoroughly  freed  from  mucinous  substances,  are  dried  in 
the  open,  and  subjected  to  a  "  braking  "  action  to  remove 
the  "  hurds."— T.  F.  B. 

TT,«<f   pulp:    Manufacture  of  chemical  or  sulphite  ' 

R.  Roc.  jun..  Niagara.  Wis.  U.S.  Pat.  833,760,  Oct.  23. 
1906. 

Unseasoned  or  wet  wood  is  cut  up  into  chips,  which  are 
then  dried  artificially,  subsequently  being  digested  with 
an  acid  liquor  under  steam  pressure. — J.  F.  B. 

■Sulphite    liquor ;     Treating    waste    ,    and    [adhesive] 

compound  obtained  [therefrom].  J.  S.  Robeson,  Camden, 
X.J.     U.S.  Pat.  833.634,  Oct.  16,  1906. 

Waste  sulphite  liquor  from  the  digestion  of  spruce  wood 
ns  neutralised  by  milk  of  lime,  and  concentrated  in  vacuo 
"to  a  density  of  about  30°  B.  to  form  an  adhesive  product, 
soluble  in  water,  clear  or  translucent,  and  in  strong  solu- 
tion not  precipitating  glue  solution. — E.  S. 

.[H'txxf  pulp]  Sulphite  process;    Recovery  of  valuable  gases 

in  the .      E.   Morterud,  Christian: a.  Norway.      D.S. 

Pat.  833.936.  Oct.  23.   1906. 

In    the    manufacture    of    sulphite    wood    pulp,    the    liquid 

and  gaseous  contents  of  the  digester  are  discharged,  after 

boiling,  iuto  a  closed  chamber  in  which  a  low  pressure 
■(about    or    below    atmospheric    pressure)    is    maintained. 

The  gases  and  steam  collected  in  this  chamber  are  passed 
through  a  closed  apparatus  where  they  come  in   contact 

with  water  of  such  a  temperature  that  the  vapours  are 
■condensed  without  an  appreciable  absorption  of  the  g 

The  heated  liquid  is  then  cooled,  and  used  again  for 
■condensing    the    vapours    of   a    subsequent    charge.     The 

uncondenscd  gases  ire  passed  on  to  a  chamber  in  which 
they  are  absorbed  and  utilised  for  the  production  of  fresh 
•digesting  liquor. — J.  F.  B. 

■Sesin  soap;    Process  for  emulsifying  in   water.     M. 

Erfurt.  Straupitz,  Germany.  Reissue  No.  12,649, 
dated  Oct.  23.  1906,  of  U.S.  Pat.  7S1.506,  Jan.  31.  1905. 

See  Addition  of  Aug.  29.  1903,  to  Fr.  Pat.  325,901  of  1902 
this  J..  1904,  202.— T.  F.  B. 

French  Patents. 

J'aper  marbled  on  one  side;     Preparation  of  in  the 

paper  machine  by  carrying  the  colour  on  the  continuous 
uxb  of  paper  by  means  of  cloths,  felts,  <t-c.  K.  Franz. 
Ft.  Pat.  301.725,  Aug.  26,  1905. 

See  Eng.  Pat.  3799  of  1905 ;  this  J.,  1905,  1251.— T.  F.  B. 


11 '"'  '.   .(•<-      K.   Meuldors 

and   C.    Bourlet.     IV     l',i.    366,951,    ■faroh   17.   1906. 

V..  1 

A  rtifirial  silk  and  ccOodion  product*  .    Uanufaeturt  of . 

F&br.  de  8oie  Vrnii.i.n.-  de  Tubize.     Fr    I'.t    .nil, 690, 

Aug.    II,    1905.       V.,    page    lll'.H. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

(Continued  from  page  1067.) 

Calumba  [Columba]  root ;  Alkaloids  of .     J.  Gadamer. 

Chem.-Zeit.,  1906,  30.  924. 
I'omi.ks  amorphous  alkaloids,  calumba  root  .out  uns  con- 
siderable quantities  of  two  orystallisable  alkaloids,  and  a 
small  amount  of  a  third.  Lftei  extracting  the  root  with 
alcohol,  treating  the  extract  with  water,  ud 
gammy  and  resinous  matters,  the  alkaloids  are  precipi- 
ad  with  potassium  iodide,  and  the  iodides  separated 
by  a  laborious  fractional  solution,  and  crystallisation 
from  alcohol.  The  most  soluble,  for  which  the  name 
'  jateorrhiziii'  is  proposed,  has  been  investigated  by  K.-ist. 
anil  has  the  formula  < "  ,,,H..,, Xi ),.( )H  ;  the  second  is 
GtinzeVs  calumbamine,  C2IH"2„NOs.OH  j  and  the  least 
soluble  is  called  by  the  author  palmatine — its  formula  is 
probably  C22H21\(  i.nll.  I.ut  it  has  as  yet  been  obtained 
in  such  small  quantity  that  this  is  not  certainly  established. 

—J.  T.  D. 

Hordenine.     G.    0.    Gaebel.     Arch.    Pharm.,    1906,    244, 
435—441. 


When  hordenine.  the  base  isolated  from  malt  culms  by 
r,  to  which  the  empirical  formula  <'10H,-NO  has  been 
given,  is  methylated,  and  oxidised  with  alkaline  perman- 
ganate, it  yields  anisic  acid  Since  the  base  is  optically 
inactive,  and  when  methylated  and  subsequently  decom- 
posed, yield-  tnmethylamine.  it  must  have  theconstitution. 
(l)HO.C6H1.CH2.t'H2X(rH3)2(4).—  J.  0.  B. 

Peppermint    oil ;      Russian    .       J.     Schindelmeiser. 

Apoth-Zeit.,   190(5,  21,  927—928. 

The  oil,  distilled  from  plants  cultivated  in  the  Province 
of  Tamliow.  had  the sp.  gr.  0-908  at  19  '  ;  aD  =  —  \9°4&  ; 
20ir—  255  C  :  solubility  in  70  per  cent,  alcohol  1:4, 
in  95  per  cent,  alcohol,  2:1.  It  solidified  on  long  exposure 
in  a  mixture  of  ice  and  salt.  It  contained  16-30  per  rent. 
of  menthone.  51-22  per  cent,  of  free  menthol,  and  4-8  per 
cent,  of  menthyl  esters,  calculated  as  acetic  ester:  but 
valeric  acid  was  present  as  well  as  acetic  acid  in  these 
esters.  Pinene,  /-  and  d-limonene,  cineol,  and  a  sesqui- 
terpene were  also  present.  No  phellandrcne.  which  occurs 
in  American  peppermint  oil.  and  no  menthene,  as  recorded 
by  Andrejetf  and  Andres  as  occurring  in  Russian  oil,  were 
found. -J.  0.  B. 

Myrrh;  Essential  oil  of .     K.  Gorter.     Arch.  Pharm., 

1906,   244,  412—435. 

iVALDEHVDE  was  isolated,  to  the  extent  of  1  percent., 
from  three  of  the  four  specimens  of  oil  examined.  Eugenol 
and  a  small  trace  of  m-cresol  was  present  in  all  four  oils. 
Old  myrrh  oil  has  an  acid  reaction,  due  to  the  presence  of 
free  acetic  and  palmitic  acids.  In  the  freshly  distilled 
oils  these  acids  exist  as  esters.  A  resin  was  isolated  from 
old  oils  by  shaking  out  with  light  petroleum  spirit.  On 
reducing  this  with  sodium  and  amyl  alcohol,  a  hydro- 
carbon was  obtained,  which  gave  a  crystalline  hydro- 
chloride, probably  cadinene  dihydrochloiide.  On  frac- 
tionating over  sodium,  several  terpenes  were  obtained  ; 
pinene,  dipentene,  and  limonene  were  identified,  and  a 
fourth  body  with  the  same  formula,  belonging  to  the 
limonene  group,  was  isolated.  This  had  the  optical 
rotation  an  =  +  S0J,  and  afforded  a  crystalline  tetra- 
bromide  and  hydrochloride.  It  is  not  certain  whether 
the  dipentene  originally  occurs  as  such,  or  is  formed  from 
the  limonene.  and  whether,  as  is  probable,  the  new  terpene 
may  be  an  intermediate  product   between  limonene  and 
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dipentene.  Two  sesquiterpenes,  one  with  the  sp.  gr. 
0-926,  b.pt.  163°  under  12  mm.,  the  other  with  the  sp.  gr. 
0-911,  b.  pt.  151°  under  15  mm.,  were  isolated,  and  could 
not  be  definitely  identified  with  the  known  sesquiterpenes. 
The  sesquiterpene  which  forms  a  well-crystallised  hydro- 
chloride is  closely  related  to,  or  identical  with  cadinene. 

—J.  0.  B. 

Carbon    disclenidc.     A.    von    Bartal.     Chem.-Zeit,    1906, 

30.  lU44—ln4.:-. 
Superheated  steam  is  passed  through  a  tube  containing 
phosphorus  pentaselenide  at  a  low  red  heat,  and  the 
liberated  hydrogen  selenide  is  conveyed  into  a  flask 
charged  with  a  nearly  saturated  solution  of  cadmium 
sulphate  at  70° — &&  C,  a  deposit  of  reddish-brown  flakes 
of  cadmium  selenide  being  produced.  The  precipitate  is 
filtered,  washed  with  water  until  the  washings  cease  to 
give  a  turbidity  with  barium  chloride,  and  then  dried 
for  several  hours  at  130  —140  C.  This  product  is  mixed 
with  asbestos,  and  placed  in  a  bulb  tube  connected  with  a 
flask  containing  about  150  c.c.  of  carbon  tetrachloride 
and  with  a  Liebig  condenser,  the  receiver  of  which  is 
cooled  with  ice-water.  The  tetrachloride  flask  is  warmed 
on  the  water-bath,  and  the  liberated  vapour  is  passed 
through  the  bulb  heated  to  low  redness,  this  operation 
being  repeated  twelve  times  with  the  liquid  collected  in 
the  receiver.  The  final  distillate  is  fractionated  on  the 
water-bath  ;  the  bulk  passes  over  at  79 — 80'  C,  and 
consists  mainly  of  carbon  tetrachloride.  The  fraction, 
80° — 80°  C.  (a  red.  somewhat  fuming  distillate),  after 
being  diluted  with  water  and  boiled  under  a  reflux  con- 
denser to  decompose  selenium  chloride,  is  filtered  and 
redistilled,  furnishing  at  78° — 90°  C,  a  gTeenish-brown 
liquid,  smelling  like  carbon  bisulphide.  Treated  with  a 
concentrated  solution  of  caustic  potash  in  absolute  alcohol, 
added  drop  by  drop,  this  liquid  deposits  dark,  orange- 
yellow  needles  of  potassium  selenoxanthate,  thus  demon- 
strating the  possibility  of  producing  carbon  diselenide 
by  the  above  process.  The  operation  is,  however,  difficult, 
and  the  product  is  extremely  unstable.  Carbon  oxy- 
selenide,  or  an  analogous  product,  can  be  prepared  by 
passing  phosgene  over  cadmium  selenide  at  red  heat,  and 
cooling  the  gaseous  product  with  ice  water  and  a  mixture 
of  solid  carbon  dioxide  and  alcohol  in  succession.  The 
gas  burns  with  the  characteristic  blue  flame,  and  gives 
an  abundant  deposit  of  selenium. — C  S. 

Citral  in  lemon  oils  and  extracts  ;    Method  for  the  deter- 
mination of  .     E.   McK.C'haee.      J.   Amer.     Chem. 

Soc.,  1906,  28,  1472—1476. 

The  author  has  applied  the  magenta-sulphurous  acid 
reaction  of  aldehydes  (see  this  J.,  1897,  265)  to  the  colori- 
metric  determination  of  eitral  in  lemon  oils  and  extracts. 
The  reagents  used  are  : — (1)  0-5  grm.  of  magenta  dissolved 
in  100  c.c.  of  water,  and  a  solution  containing  16  grms. 
of  sulphur  dioxide  added.  After  standing  until  decolorised, 
the  whole  is  made  up  to  1  litre.  (2)  1  grm.  of  pure  citral 
dissolved  in  and  made  up  to  1  litre  with  50  per  cent, 
(by  vol.)  alcohol,  free  from  aldehydes.  The  solution  of  the 
lemon  oil  or  extract  in  alcohol  is  treated  with  a  definite 
quantity  of  the  magenta  solution,  and  compared  with 
standards  prepared  in  an  exactly  similar  manner  with 
known  quantities  of  citral.  It  is  important  that  the 
comparison  of  colours  be  made  at  a  temperature  not 
above  15°  C.  The  method  gives  very  good  results  with 
lemon  extracts,  whilst,  in  the  case  of  lemon  oils,  the 
maximum  error  is  usually  less  than  0-5  per  cent. — A.  S. 

Pinene  and  firpene  ;    Chlor-hydrochlorides  of  .     G.  B. 

Frankforter  and  F.   C,   Frary.     XIIIB.,  page  1107. 

Pitch   and  tervenes  of  (he   Norway   pine   and   Douglas   fir. 
G.  B.  Frankforter.     XIIXB.,  page  1107. 

Origanum  oil  ;    Manufacture  of  .      Bd.    of  Trade  J., 

Xov.   1,    1906.      [T.R.I 

According  to  the  annual]  report  for  1905-6  on  Cyprus, 
the  manufacture  of  origanum  oil  in  the  island,  undertaken 
by  the  Agricultural  Department,  has  during  the  last  year 
assumed  more  important  proportions,  and  a  sample  of  the 
product  was  submitted  to  Professor  Dunstan,  F.R.S.,   of 


the  Imperial  Institute.  The  preliminary  report  showed 
that  the  oil  was  of  good  quality,  and  would  sell  readily  to 
soap  manufacturers,  makers  of  perfumery,  and  dealers 
in  essential  oils,  and  actual  sales  were  effected  at  remunera- 
tive prices.  The  Agricultural  Department  has  been  carry- 
ing on  the  distillation  of  this  oil  for  some  four  years,  and 
has  proved  that  the  product  is  easily  made,  and  can  be 
profitably  disposed  of  in  a  ready  market.  The  origanum 
plant,  from  which  it  is  made,  grows  freely  in  the  forests. 
Permission  to  utilise  the  plant  can  be  obtained  from 
the  Department,  which  is  ready  to  withdraw  from  the 
business,  and  to  give  advice  and  assistance  to  any 
approved  person  who  may  desire  to  engage  in  the, 
industry. 

United  States  Patent. 

Cmiiphene  ;   Production  of .      E.  Bergs,  Assignor  to 

Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine.  Germany.     U.S.  Pat.  833,666.  Oct.   16,   1906. 

See  Eng.  Pat.  16.429  of  1906;  this  J.,  1906,  909.— T.  F.  B. 

French  Patents. 

Gli/cidic  esters  and  aldehydes  ;    Process  for  sunthesising- 
.     G.  Darzens.     Fr.  Pat.  361,698,  Aug.  16,  1905. 

A  variety  of  alkaline  condensing  agents  can  be  used  for 
condensing  ketones  with  monohalogenated  acetic  esters, 
to  form  glycidic  esters  (see  Fr.  Pat.  337,175  of  1903  ;  this 
J.,  1904,  455);  for  example,  a  sodium  aleoholate,  sodium 
amide,  sodium  cyanamide,  or  dicyanodiamide.  The 
glycidic  esters  may  be  saponified  by  either  aqueous  or 
alcoholic  solutions  of  alkali  hydroxides.  The  alkali  salts 
may,  in  certain  cases,  be  decomposed  at  once  by  distilla- 
tion, in  vacuo,  or  the  free  acids  may  be  converted  into  the 
corresponding  aldehydes  by  heating  or  by  any  other 
suitable  means.  A  list  is  given  of  eighteen  new  /3-glycidic 
esters  and  fourteen  aldehydes  obtained  by  the  above- 
process,  all  applicable  to  perfumer}-. — T.  F.  B. 

&i-Cyclogeranic  acid  ;    Process  of  making .      Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining.  First 
Addition,  dated  Aug.  17,  1905,  to  Fr.  Pat.  361,637, 
July  19,  1905. 

This  addition  is  for  the  purpose  of  including  in  the  process. 

(see  U.S.   Pat,   805,924  of   1905;    this  J.,   1906,   39)  the 

preparation  of   derivatives  of  A4-cyclogeranic  acids   from 

isophoronecarboxylic  acid. — T.  F.  B. 

Hydroxy-derivatives    of   the    benzene    series ;     Process   for 

preparing .     Soc.    Chim.    des    Usines   du    Rhone, 

ancien.  Gilliard.  P.  Monnetet  Cartier.  Fr.  Pat.  361,732, 
Aug.  31,  1905. 

See  Ger.  Pat.  167.211  of  1904  ;  this  J.,  1906,  608.— T.  F.  B. 

Aminobenzoic  acid  alkamine    esters    [amino-alcohols]   and 

their  derivatives;    Process  of  making  .     Farbwerke 

vorm.  Meister,  Lucius,  imd  Briining.  Fr.  Pat.  361,734, 
Aug.  31.   1905. 

See  Eng.  Pat.  17,162  of  1905  ;  this  J.,  1906,  607.— T.  F.  B. 

Formates "       Process     of     making .        Xitritfabrik 

G.m-b.H.  Fr.  Pat.  367.088,  April  13,.  1906.  Under 
Int.   Conv..  April   15,   1905. 

See  Eng.  Pat.  9008  of  1906  ;   this  J.,  1906,  909.— T.  F.  B. 

Isoborneol  esters  ;    Direct  process  for  preparing  from 

pinene  hydrochloride  or  hydrobromide.  Chem.  Fabr. 
von.  Hevden  A.-G.  First  Addition,  dated  June  5, 
1906.  to  Fr.  Pat.  365,814.  Mav  1,  1906.  (See  Eng.  Pat. 
10,999  of  1906  ;    this  J.,  1906,  714.) 

Fatty  acid  esters  of  isoborneol  may  be  obtained  direct 
from  pinene  hydrochloride  or  hydrobromide  by  heating 
with  a  fattv  acid  and  an  oxide  or  carbonate  of  a  heavy 
metal,  or  with  fatty  acid  salts,  oxide,  or  carbonate  of  mag 
nesium,  or  of  metalloids  which  form  salts  with  acids 
[e.g.,  vanadium,  arsenic,  antimony,  or  titanium) ;  the 
zinc  salts  of  organic  acids,  or  inorganic  acids  not  possessing 
oxidising   properties  may  also  be  used,  as   also   may  the 
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halidos    of    heavy    metals,    earths,    or    magnesium.     IT'J 

Sarts  of  pinene  hydrochloride  arc  boiled  with  500  parts  of 
•  r  cent,   formic  acid,   200  parts  of  antimonv  oxide, 
ami  lii>  parts  "f  ferric  chloride,  for  2i>  limirs  under  a  i 

n-iT  :     the    product    it    |>oured    into   water,    washed, 
and  distilled  in  ixieuo.      \  good  yield  of  isobornyl  fori 

.1  to  be  obtained.     Thirteen  other  examples  are  given. 

— T.  I 

Vanilia  :      Process    and    apparatus    j'ir    preparing    . 

I.,  de  Monteequoiu.     Fr.  Pat  367,285,  June  9,  1906. 

Vvmm  v    beans   collected    in   cool   countries   (e.g..   Gu 
loupi  lily  dried    rapidly,    by  artificial    heat,   bul 

il  i<  stated  that   by  this  method  a  portion  of  the  vanillin 

sod  :    to  prevent   this,   it   l-   proposed   to   p] 

the  beans,  in  single  layers,  between  sheets  of  fabric,  and 
to  keep  them  for  si\  to  ten  days  at  a  unit. inn  temperature 
BO3  C.     This  process  is  stated  to  pi  ins  as  rich 

in  vanillin  as  those  prepared  by  natural  heat  in  tropical 
poultries,  .  ,g.,   Mexi  io.     T.  1".  B. 

[Alkyloxya  ■>  of  alcohols  of  the  (■  rpane  ore 

group:    Process  for  preparing  new .     Farbenfabr. 

vorm.  F.  Haver  and  Co.  Fr.  I'.it.  367,057,  June  II, 
1906.  Under  Int.  Conv.,  .'an.  Is.  1906. 
A-.  alkylhydroxyacetic  acid  or  one  of  its  derivatives 
chloride)  is  estorified  by  means  of  santalol,  menthol, 
borneol.  or  other  terpane  or  caraphane  alcohol,  in  presen  te 
of  a  suitable  solvent.  Thus,  122-5  parts  of  ethoxyacetyl 
chloride  are  added  to  a  solution  of  l">4  parts  of  iiorneol 
in  500  parts  of  benzene  and  7'.'  parts  of  pyridine;  the 
product  i-  washed  first  with  dilute  ail.  and  then  with 
water,  dried,  and  fractionated  :  ethoxya  etyl-horneol 
as  thus  obtained  has  a  b.pt.  of  17".  !7s  C.  20  mm. 
pressure). — T.  F.  B. 

Hi/lrogen  peroxide  ;    Manufacture  of .     R.   Wolffen- 

Kr.    Pat  367,199,  June  10.  1906.     I'nder  Int. 
Oonv.,  .June  17.   l!)05. 

Barioi  peroxide  (or  its  "hydroxide")  instead  of  being 
decomposed  by  water  saturated  with  carbon  dioxide 
(in  which  case  the  peroxide  is  liable  to  become  coated 
by  a  layer  of  carbonate  which  arrests  the  reaction  is 
treated  with  water,  and  only  so  much  carbon  dioxide  as 
.  leave  the  solution  alkaline,  under  which  conditions 
it  is  stated  that  barium  perearbonate  (and  perhaps  a 
soluble  "  biperearbonate  ")  is  formed,  which  is  subse- 
quently decomposed  into  barium  carbonate  and  hydrogen 
peroxide  on  further  treatment  with  carbon  dioxide. 
Directions  are  given  for  dealing  with  solutions  of  varying 
strength.  —  E.  S. 

XXI—  PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  1067.) 

Photographic    plates;     Causi     <•/    the    fogging    of    in 

tropical   climates.     J.    MeDowall.      Chem.    News.    1906, 

94.  209. 
Photographic  plates  which  had  been  kept  in  wooden 
dark  slides   in    Egypt,    when   the   temperature   was  about 
4o     C.,   were  found  to  fog  badly  on  development   :    this 
was    traced    to    vapo  1   from   the  wood  at  the 

high  temperatures,  which  reduced  the  siher  halide.  It 
can  be  prevented  by  interposing  a  piece  of  tissue  paper 
between  the  plate  and  the  shutter  of  the  dark  slide. 

— T.  F.  B. 
English  Patent. 
Printing  papers  for  use  in  photograph//  :    Self-toning  silver 

chloride     .     0.     H.     Steudel.     Dresden,    Germanv. 

Eng.  Pat.  10,051,  April  30, 

-  i.f-t.'ntno  "  papers,  as  known  at  present,  can  only 
be  toned  to  a  purplish  tint  by  the  use  of  a  special  toning 
bath,  in  addition  to  the  sodium  chloride  Laths.  The 
present  invention  relates  to  papers  on  which  cold  tones 
can  be  produced  simply  by  the  use  of  sodium  chloride 
solution  :  this  result  is  achieved  by  the  addition  of  a 
lead  salt  (e.g.,  the  nitrate  or  acetate)  to  the  emulsion, 
suitable  proportions  being  10  to  16  parts  of  lead  nitrate 
and   2   to  5  parts  of  gold  chloride  to  every  100  parts  of 


1  in  the  emulsion.     Thi  1  to 

be  more  permanent  asi  ;    1 

I  Patknt. 

Photographic  yiyr  which 
11I  11  -  9        \  -•  ■  ■  -il    dot   1 

i  |uee    \     1  fil».     i-v.  p.,-.  38I  720, 

■ 
Photoor  wiiic  "  printing  out  \   by 

.  ut  »ith  asilvei  on; 

the  tMturing  agent  may  Ik-  either  a    hydroxv -derivative 
of  bencene,  ..r  an  inoi  nite, 

or  manganoua  s;ilt.     Further  details  are  given  in 
by  Lumiere    this  J.,  1 90        I    1     B. 

XXII. -EXPLOSIVES,  MATCHES,  &c. 

(Continued  f  ron   puiji    lobs. 

Nitrocellulose;    Causes  nf  decomposition  "/.  and  mihods 
terminingtht  degrei  of  instability  of .   M,  Jacque. 

'/■■  '."•-    3  •  i 1.  395    v 

The  author  reviews  the  various  tests  proposed  for  deter- 

miaing  tin-  stability  of   nitrocellulose  .tin-  .1  .   1905,   148 

1904,  953;    I""::.  511,  924,  L208  ;    I  -1':.. 

1470-  1.     1554  :     1901,    B     13,    6 17:     L899,    174. 

-  ■:     B       1898,    1180;     ls:t7.  The    method 

proposed  by  the  author  is  a  modification  of  the  test  intro- 

ists   m   heating   the  sample  of 

nitrocellulose  (4  grms.)  at  a  temperature  of   115°  C,  for 

ral  day-,   for  a  period  of  eight  hours  per  day,   and 
determining  tie  g  m  weight.     The  latter,  taken 

in  conjunction  with  the  time  of  heating,  i<  an  index  of  the 

ility  of  the  compound.  Kor  purposes  of  factorv 
control  this  tost  has  the  disadvantage  of  being  rather 
prolonged,  and  the  author  has  modified  it  as  follows:  — 
The  sample  to  be  tested  is  heated  at  130'— 140°  CL,  and 
ghed  after  successive  periods  of  heating  of  two  hours 
duration.  Nitrocellulose  when  dried  to  constant  weight 
at  50? — 6fF  C.  still  retains  a  certain  percentage  of  moisture 
which  is  only  driven  off  at  temperatures  above  100  C, 
or  by  prolonged  exposure,  in  vacuo,  over  sulphuric  acid. 
It  is  important  that  tins  last  trace  of  moisture  should  be 
got  rid  of  l.ef,. re  beginning  the  test  proper.  From  2 — 3 
grins,  of  nitrocellulose  are  placed  in  a  glass  dish  provided 
with  a  light,  well-fitting  cover  to  prevent  absorption 
of  moisture  > I ;irin^  weighing.     The  sample  is  heated  to 

i  afterwards  for  10 
minutes  at  ISO3  C.  to  drive  off  the  lust  traces  of  moisture, 
and  then  weighed.  It  is  kept  for  two  hours  at  a  tem- 
perature of  130°  —  Uu  ('..  cooled  in  a  vacuum  dessicator 
over  sulphuric  acid,  and  thi  I   rapidly  deter- 

mined on  a  Curie  balance.  This  process  is  then  repeated 
some  fifteen  times  further.  The  results  are  calculated 
on  the  basis  of  the  loss  in  mgrmx  per  grm.  of  nitrocellulose 
taken,  and  these  are  the  figures  which  appear  in  the  sub 
joined  tables.  In  general,  the  samples  are  heated  with 
free  access  of  air.  Should  it  be  desired,  however,  to  study 
the  decomposition  in   the  presence  of    the    products    of 

imposition,  the  glass  weighii  an  be  enclosed 

in    another,     provided     with    a    cover     fitting     air-tight 
by    means     of     a    rubber     ring  In  the 

author's  experience  it  is  only  when  the  nitrocellulose 
is  unstable  that  the  presence  of  the  products  of  decom- 
position accelerates  the  rate  of  decomposition.  Standard 
stable  samples  of  nitrocellulose  are  prepared  by  careful 
purification  in  the  laboratory,  and  the  factory  output 
is  checked  against  these  as  a  standard  of  comparison. 
The  following  tables  show  the  effect  of  the  various  steps 
in  the  manufacture  and  purification  and  at  the  same  time 
the  corresponding  results  obtained  by  other  tests  are  also 
given.  For  a  description  of  Obermuller's  manometer 
test  see  this  J..  1905,  347.  The  fume  test  at  135  I 
carried  out  as  follows: — Nitrocellulose  (2-5  grms.)  dried 
.  is  tilled  into  a  tube  32  cm.  long  and  lb  mm. 
diameter,  to  a  height  of  4  cm.  The  tube  is  corked  and 
placed  in  a  bath  heated  to  135°  C,  to  a  depth  of  10  cm. 
At  the  expiration  of  ten  minutes  the  moisture  condensed 
in  the  upper  part  of  the  tube  is  removed  wdth  a  piece  of 
filter  paper,  and  the  till*-  recorked.  A  standard  for 
estimating  the  depth  of  tint  of  the  evolved  oxides  of 
nitrogen  is  obtained   by  filling  one  of  the  tubes  with  a 
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solution  of  8  mgrms.  of  potassium  bichromate  and  0-4  grm. 
of  cobalt  sulphate  dissolved  in  1  litre  of  water. 

Collodion  cotton  (11-8  per  cent.— 11-9  per  cent.  N.)  for 
blasting  gelatin. 
Purification. — Boiled  twice,  before  pulping,  for  12  hours 
in  slightly  acid  water.  Washed  six  times  for  three  hours. 
The  boilings  and  washings  are  followed  by  rinsing  with 
cold  water. 

Temperature  of  test   140c   C. 


Weighings  after 
2  hrs.  beating. 


Loss  in  mgrms. 
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grm.  of  nitrocellulose. 
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Manometer  test 

fi 

8 

7 

5* 

(Obermullert 

6 

9i 

8 

64 

(mm.  of  Eg.) 

7 

10 

8 

74 

9 

11 

9 

9 

Abel  test,  80=  C. . . 

33  min. 

10  min. 

17  min. 

21  min. 

VleiUe  test,  110°  0. 

23  hrs. 

8  his. 

12  hrs. 

19  hrs. 

Light  brown  fumes. 

135=   C. 

45  min. 

18  min. 

29  min.  . 

4d  min. 

Explosives ;    Velocity  of  detonation  of .     M.  Dautriche, 

Compt,  rend.,  1906,  143,  641 — 4. 

The  method  depends  upon  the  use  of  detonating  filaments. 
The  volocity  of  detonation  of  such  filaments,  has  been 
determined  by  placing  the  explosive  in  a  tube  some  50m. 
long,  and  determining  the  velocity  by  means  of  a  Schulta 
chronograph  owing  to  the  breaking  of  the  conducting 
wires  at  either  end  of  the  tube.  The  filaments  used  in 
the  experiments  had  a  determined  regular  velocity  of 
6500  ni.  per  second.  Such  a  filament  can  be  utilised  to 
register  very  accurately  small  intervals  of  time,  sines- 
1  mm.  in  length  corresponds  to  wwJoos  part  of  a  second. 
The  experiment  is  carried  out  as  follows  : — Two  lengths 
of  filament  of  2  2  m.  are  taken,  and  an  end  of  each  pieco 
inserted  in  the  opposite  ends  of  a  tube  primed  with  ful- 
minate. The  free  ends  of  the  filaments  are  then  over- 
lapped for  a  length  of  400  mm.-  and  bound  together. 
There  is  formed  thus  a  circuit  along  which,  after  the 
primer  of  fulminate  is  exploded,,  the  detonating  waves 
in  each  filament  meet  in  an  opposite  direction  at  a  point 
midway  along  the  overlap  ;  i.e.,  2  m.  from  the  end  at 
which  the  explosion  originates.  If  the  filaments  so 
arranged  are  detonated  in  contact  with  a  sheet  of  lead  of 
25  mm.  thickness,  there  is  produced  a  depression  in  the 
lead  corresponding  to  the  position  of  the  filaments,  and 
at  the  point  where  the  detonations  have  met,  a  very 
characteristic  mark,  lying  at  an  angle  of  45°  to  the  direction 
of  the  filaments.  If  the  point  in.  the  filaments  where  the 
detonations  should  meet,  be  placed  on  a  line  drawn  on 
the  sheet  of  lead,  any  displacement  of  the  detonating 
mark  from  this  index  line  can  be  measured.  By  length- 
ening one  of  the  filaments  by  100  mm.,.  200  mm.,  and 
300  mm.,  measurements  of  displacement  of  50  mm., 
100  mm.,  and  145  mm.,  have  been  obtained.  In  order  bo- 
determine  the  velocity  of  detonation  of  any  explosive, 
one  of  the  filaments  is  cut,  and  a  tube  of  zinc,  20  mm. 
diameter  and  50  cm.  long,  filled  with  the  explosive, 
is  interposed.  The  lengths  of  the  filaments  in  the  tw* 
branches  of  the  circuit  still  remain  equal,  but  a  retarda- 
tion of  the  velocity  of  the  detonation  results  owing  to  ths- 
interposed  explosive,  with  a  consequent  measurable- 
displacement  of  the  detonating  mark  described  above- 
To  compensate  for  the  delay  of  transmission  from  fila- 
ment to  explosive,  and  again  from  explosive  to  filament, 
the  other  branch  of  the  circuit  can  be  furnished  with  a  similar 


Nitrocellulose  (12-35  per  cent.  N.)  for  military  powder. 
Purification. — Boiled,  before  pulping,  three  times  for  12  hours,  in  slightly  acid  water, 
three  hours.     Each  washing  with  hot  water  is  followed  by  washing  with  cold  water. 

Temperature    140°   C. 


Then    six    times    foo 


Loss  in  mgrms. 

per  grm.  of  nitrocellulose. 

Weighings  after 

2  hrs.  heating. 

Standard 

Pulping  and 

Fine  pulping  and      Four  extra 

Addition  of 

nitrocellulose. 

one  washing. 

three  washings.  .       washings. 
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Manometer  test  (Ober- 
irullerl  at  140°  C. 
(mm.  of  Hg.) 
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Abel  test.  80°  C 

31  min. 

4  min. 

8  min. 

18  min. 

over  1  hr. 

Vifi'le  lest.  110°  C 

22  hrs. 

7  hrs 

11  hrs. 

17  hrs. 

154  hrs. 

-own  fumes. 
135°  C 

48  min. 

19  min. 

26  nun. 

39  min. 

33  min. 
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Purification.     Boiled,   befori    pulping,  three  foi  12  hours  in  slighth  acid  water 

three  hours.     Kaeh   washing   with   hoi                            ,,,l   b>  a  washing  with  cold  watei 
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zinc  tube  containing,  however,  only  ."•  cm.  of  explosive. 
The  velocity  is  thus  determined  fur  a  length  of  45  cm. 
of  explosive  ami  the  delays  oi  transmission  balanced. 
A  siiuly  lias  been  made  of  the  influence  of  density  on 
velocity  of  detonation,  in  tin-  case  "f  Cheddite.  Tins 
explosive  has  a  composition  of  potassium  chlorate  (80 
per  cent),  caster  oil  (5),  mononitronaphthalene  (13),  ami 
dinitrotoluene  (2  per  cent).  It  has  been  found  that  the 
curve  of  velocities,  as  a  function  of  the  density,  "  •  hi 
a  maximum  at  density  1*10.  The  following  figures  have 
Hen  obtained  : 

A  =  Density.     B     vela  ity  m.  per  8ec. 
A       0-7        (is        nil        1-0        1-10      1-20      1-3        1-38 
B      2100     224S     2430     2504     2550     2510     2360     2166 
Xo   compensating   tube   was   used   in   these   experiments. 
When  using  a  compensating  tube,  at  a  density  of   I  -2.  a 
velocity  of  20(54  m.  per  second  was  obtained.     It  has 
found  that  tamping  the  explosive  with  sand  did  not  in  anj 
way  influence  the  velocity.     ( In  using  zinc  tubes  of  40  mm. 
diameter,  results  have  Keen  obtained  as  follows:  — 


A 
B 


0-7 


A  =  Density.      B  =  Veloeity  m.  per 

0-8       0-9       1.01      1-17      L-29      1-35      1-4 
23S5     2608     2969     27(>1     2846     2777     2451 
— G.  W.  MeD. 
English  Patents. 

■■'■i  -  :     Manufacture    of    .     M.     Ahelli.    Turin. 

Ene.   Pat   21,529,   Oct.   2:;.    ©05. 

DicVAMHAMii'iNF  nitrate,  niirosiuanidine.  and  nitroso- 
guanidine  are  introduced  into  propulsive  powders, 
haviniz  nitroglycerin  or  nitrocellulose  as  a  basis,  tor  the 
purpose  oi  considerably  reducing  the  temperature  of 
explosion  without  diminishing  the  ballistic  effect.  These 
bodies  are  stable,  unchanged  by  moderate  heat,  insensible 
to  shock  and  friction,  and  contain,  apart  from  a  high  per- 
centage of  nitrogen,  nearly  sufficient  oxygen  to  convert 
them  completely  into  jias  on  explosion.  They  may  be 
suitably  mixed  with  pulped  iritrocellulose,  and  the  mixture 
can  be  gelatinised,  with  or  without  the  addition  of  nitro- 
glycerin, by  the  usual  solvents.  A  satisfactory  comp 
is  as  follows:  Nitroglycerin  (45),  nitroeellulos 
and  nitroguauidine  (25  per  cent.).  The  same  bodies  tan 
also  be  used  in  the  manufacture  of  disruptive  explosives. 


Nitrognanidine  may  be  mixed  with  picric  acid  when  tie- 
latter  is  in  a  state  of  fusion,  with  the  addition  of  oxidi 
salts,  as  for  example:     Nitrognanidine  (30),   picric 
20),    ammonium    nitrate    (40),    and    dinitrotoluene     I" 
per  cent.).     In  the  ease  oi  explosives  for  mining  purpo 
containing  finely-divided  metallic  particles,  the  following 
composition   is   given:      Nitroguanidin  mmoniuui 

nitrate  (65),  aluminium  (10),  dinitrotoluene  (8),  and  rosin 
(2  per  cent)     G.  W.  McD. 

-  for  shot  or  other  guns.     C  C.    Dawson-Smith, 
Stem-    Stratford,    Bucks.     From    a.   ('.    Luck,   Zarate. 
Argentina.     Eng.  Pat  25,939,  Dec.  13,  1905. 
A  process  is  described  for  preparing  from  nitrocellulose, 
hiuh  explosives  of  regulated  form  and  relative  weight  by 
the  use  of  gelatinising  solvents  which  are  subsequently 
removed  from  the  ma--,  by  treatment  with  hydrocarbon 
solvents  such  as  benzene,   toluene,  and   paraffin.     Nitro- 
cellulose (15(i  parts  i  i-  gelatinised  by  means  of  amyl  acetate 
(160  parts),  an.l  the  paste  formed  into  the  required  shape. 
The  amyl  aeetale  is  then  removed  by  treatment  in  closed 
Is  with  benzene  or  alcohol,  or  a  mixture  of    th 
Is.  and  the  explosive,  on  divine,  is  obtained  in  the 
finished  -tat.,     i ..  w.  McD. 

llycerin  Westfalisch-Anhaltis 

Sprengstofl   A.-G.,   Berlin.     Eng.   Pat.    17,891,   Aug.  9, 
1906.     Cnder  Int.  Com..  Oct  21.  1905. 

A  MtXTlUE  of  dinitronionm  lilorhvdrin  and  nitrodichlor- 
hvdrin  when  added  to  nitroglycerin  explosives  pre-,' 
them  from  freezing,  and  also  renders  them  much  less 
sensitive  to  shock.  The  following  composition  has  given 
good  results : — Nitroglycerin  (25  per  cent),  dinitromono- 
chlorhydrin  ononitrodichlorhydrin    (10),    dinitro- 

toluene (3-5),  collodion  cotton   (1*5),   ammonium   nitrate 
te  (10).  aluminium  stearate  (9).  and 
■H  chloride  (16  per  cent).     G.  U .  UoD. 

United  Statm   P\tent. 

Mixrr  for  explosives.     H.   Auehu.    Emporium,    P 
Pat.   833,(  58,  0  I     16,   1906. 

The  apparatus  comprises  a  mixing  bowl,  centrally  above 
which  is  mounted  a  vertical,  hollow  shaft.  Horizontal, 
hollow  rake-heads  radiate  fr.un  the  lower  portion  of  the 
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shaft,  and  are  provided  with  hollow  teeth  extending  down- 
wards into  the  bowl,  these  teeth  being  disposed  at  varying 
distances  from  the  shaft,  so  that  the  paths  of  travel  of 
the  teeth  upon  adjacent  rake-heads  do  not  coincide.  The 
teeth  on  the  outer  ends  of  the  rake-heads  are  deflected 
outwards,  and  those  nearest  the  driving  shaft  arc  deflected 
inwards,  whilst  the  intermediate  teeth  are  vertical. 
Means  are  provided  for  supplying  fluid  to  the  shaft  and 
rakes,  for  rotating  the  shaft,  and  for  imparting  a  longi- 
tudinal movement  to  the  same  during  the  rotation. 

—A.  S. 


XXIII.— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  1070.) 

APPARATUS,  &c. 

■  ;     Analysis   of    ncarli/    pure .     A.    Stock    and 

C.   Nielsen.     Ber..    L906,   39.   3389— 3393. 

A  small,  accurately-graduated  burette  is  fused  on  to  an 
ordinary  Hempel  absorption  pipette,  and  the  residual 
gas.  after  absorption  of  the  main  constituent,  is  returned 
to  this  for  measurement.  In  analysing,  for  example, 
nearly  pure  oxygen,  a  number  of  determinations  are  first 
performed,  so  as  to  "  wash  out  "  by  the  oxygen  any 
nitrogen  dissolved  in  the  absorbing  reagent,  of  which  the 
free  surface  is  covered  with  liquid  paraffin  to  reduce  the 
absorption  of  nitrogen  from  the  atmosphere  to  a  minimum. 
The  amount  of  nitrogen  thus  taken  up  by  the  oxygen 
diminishes  in  successive  tests  :  finally,  a  small  constant 
amount  is  always  yielded  by  the  reagent,  but  this  error 
is  too  small  to  be  of  any  consequence.  The  actual  analysis 
of  the  oxygen  tobt  tested  is  then  carried  out,  and  the  amount 
of  residual  nitrogen  measured  as  before.  By  means  of  the 
small  burette,  quantities  such  as  02  per  cent,  can  be  readily 
measured.  The  authors  point  out  that  water,  which  has 
been  boiled  to  expel  air,  very  rapidly  absorbs  this  again  : 
1360  c.c.  of  water  absorbed  5-8  c.c.  of  gas  in  less  than 
two  minutes. — E.  V.  A. 


Distillation  and  desiccation 
D'Arsonval    and    Bordas. 
.JtiT— 570. 


vacuo  at  low  temperatui   -. 
Compt.    tend  .    1906,    143, 


reached  its  limit,  it  is  shut  off,  the  second  vacuum  vessel 
is  brought  up  over  E,  communication  between  D  and  E 
established,  and  the  apparatus  left  till  the  distillation  or 
desiccation  is  complete,  after  which  air  is  admitted. 
The  height  of  the  vacuum  vessel  round  1)  must  be  regu- 
lated so  as  to  avoid  the  condensation  of  solid  ma; 
on  the  end  of  the  tube  in  D,  and  consequent  blocking  of 
this  tube.  Should  the  tube  become  blocked,  the  distil, 
lation  must  be  interrupted,  the  apparatus  taken  apart, 
the  tube,  I),  cleaned  and  replaced.  With  this  apparatus, 
three  hours  suffice  for  the  desiccation  of  extracts  from 
wines,  and  a  few  minutes  are  enough  for  drying  complete!} 
flours,  sugars,  serums,  vaccines,  &c. — J.  T.  D. 

Nitrogenous  constituents   from    malt    extract,  by    porcelain 

filtration  :  S, ;»;  ration  n) .    H.  T.  Brown  and  others. 

XYIl..  page   1112. 

United  States  Patext. 

Gas  analysis  ;    Apparatus   lor .     A.    Baver,   Briinn, 

Austria-Hungary.      U.S.   Pat.  834,040,  <)ct.'-23.  1906. 

The  apparatus  comprises  two  gas-meters,  connected  with 
the  gas  pipe,  which  drive  shafts  in  opposite  directions, 
and  an  absorbent-container  connected  between  the  two 
meters.  The  motion  of  the  shafts  is  transmitted  by 
differential  gearing  to  a  toothed  rim,  which  engages  with 
a  toothed  wheel  mounted  on  a  third  shaft,  on  which  a 
friction  pulley  is  also  keyed.  A  sliding  bar.  guided  to 
move  vertically,  is  pressed  against  this  pulley  by  a  spring, 
and  a  style  is  mounted  on  the  bar,  and  marks  a  rotary 
drum.  A  pinion  with  a  lateral  stud  may  be  mounted  on 
one  of  the  first-named  shafts,  and  combined  with  a 
toothed  wheel,  which,  on  rotating,  causes  the  stud  to 
engage  a  projection  on  a  pivoted  lever,  actuated  by  a 
spring  and  pressed  against  the  pulley,  the  lever  also 
carrying  a  friction  roller.  Before  entering  the  first  meter, 
the  gas  passes  through  one  compartment  of  a  cooler,  and 
after  leaving  the  absorbent  container,  it  passes  through 
the  second  compartment  of  the  cooler,  before  entering  t  he- 
last  meter.  The  cooler  consists  of  a  vessel  with  chambers 
at  the  ends,  separated  by  perforated  partitions  from  t he- 
rest  of  the  vessel.  Each  chamber  is  divided  by  a  wall 
into  two  compartments,  the  compartments  at  one  end  of 
the  vessel  being  provided  with  gas-inlets,  and  those  at  the 


The  apparatus  consists  of  a  eondensing-tube,  D,  communi- 
cating on  the  one  hand  with  the  flask,  C,  or  the  bell-jar. 
\.  containing  the  substance  to  be  distilled  or  dried,  and 
on  the  other  with  the  tube.  E.  containing  charcoal,  and 
with  the  Crooki-  tube,  I  '■■  On  passing  sparks  through 
the  latter,  the  nature  of  the  discharge  observed  therein 
indicates  the  state  of  vacuum  in  the  apparatus.  The 
3-way  cock,  F,  allows  of  connection  to  a  water-aspirator, 
or  of  communication  between  "r  separation  of  I)  and  E. 
All  the  joints  are  ground  and  greased,  and  the  tube 
connecting  D  and  E  reaches  about  three-quarters  of  the 
way  to  the  bottom  of  D.  To  work  the  apparatus,  the 
.  filled  with  liquid  air,  or  carbon  dioxide 
Ived  in  acetone,  is  gradually  brought  up  over  D.  and 
the  water-pump  set  in  action.    When  the  effect  of  this  has 


other  end  with  gas-outlets.  The  holes  in  one  perforated 
partition  are  connected  by  pipes  with  the  corresponding 
holes  in  the  other  partition,  and  water  is  made  to  circulate 
round  the  pipes.  The  apparatus  also  includes  a  solid 
absorbent  container,  comprising  a  vessel  with  a  gas-inlet 
near  the  bottom,  and  an  annular  trough  to  hold  a  fatty 
scaling  medium  at  the  top.  Into  this  trough  the  guttered 
rim  of  a  cover  fits,  the  cover  being  provided  with  a  gas- 
outlet.— W.  C.  H. 

INORGA  NIC—Q  UA  LIT  A  TI  YE. 

Nickel  ;    Delicate  reaction  for .     H.   Grossmann  and 

B.  Schiick.     Ber.,   1906,  39.  3356— 3359. 

The   test  depends   on  the  formation   of  nickel-dicyandi- 
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amidine,    \i,  \  ,  II  ,i  .1 '       1 1  .( '.    which    i  htlj 

soluble,    \  ellow  1  oupcd    1 

It  is  less  soluble  mi  ammonia  thnn  in   water,    ind   1 
deoomposed  l>\  boiling  with  potassium  hydroxide  solution. 
•  nun  1  \  mide  di     oh  bs  h  readih        l'o«  pplv  the  t ■  - — t . 
1  ri\  0  per  rent,  solution  oi   di<  candi  unidc   is   boiled 
minute  with  n  fev  drops  ol  1  ydroohloric  ai  id  ;    the  nickel 
solution    is    added,    and    then    an     excess    ol     potassium 
hydroxide     solution.         In     very     dilute     solutions     the 
precipitate  onlj  comes  down   alter  long  standing.      The 
presence  of  a  largi 
with  the  reaction.— J.  T.  I). 

INOEO  [NIC    Ql    iNTITATIVE. 

nun    unit    i-a  nail  in  111  ;  ition    of  .     \.    V 

Finn.     .1.   Amer.  Chem.  Soc.,   1906,  28.  1443     1  1 1  <  >. 

[n  the  usual  metho  parating  uranium  and  va 

tli"  former  is  pri  nate, 

but   tlic  precipitate   is   gelatinous,   and   cannol    be   washed 

from  vanadium.     The  author  de  I  in 

which  the  uranium  is  precipitated  as  ammonium  uranyl 
phosphate.      An    amount     of    the    substai  ning 

not    more    than   0-25   gnu.    of   urani  1 
ili--.'!\ cil     in     sulphuric     acid     1  l:j  .     and     the 

iorated   till   white   fumes  appear.      An    1 

lion  1-  diluted,  an  excess  of  sodiu  1  «■  added, 

and  the   whole   boiled   until   the  ittles  well. 

The  precipitate  is  filtered  off,  washed  with  hoi  water, 
dissolved    in   the   smallest    possible   quanti  ihuric 

acid,  the  solution  diluted,  an  excess  of  sodium 
added,   and   the   whole   again    boiled.     The   pn 
filtered  off  and  washed,  and   the  combined   nitrates  and 
washings  are  acidified   with  sulphuric  acid.      Immonium 
phosphate  (about  O.")  gnu.)  is  nexl  lie  solution 

heated  to  boiling,  and  made  alkaline  with  ammonia,  and 

after   boiling   for   .1    few    min  a ionium   uranyl 

phosphate    is    filtered    off,    and    washed    with    hot    v. 

..lining  a  little  ammonium   sulphate.      In   the  filti 
the  vanadium  is  determined  as  usual  by  acidifying  with 
snlphurio    acid,    reducing    with     sulphur     dioxide,    and 
titrating    with    permai  The   uranium    precipitate 

is  dissolved  in  sulphuric  acid,  and  the  uranium  deter- 
mined in  the  ordinary  manner  by  reducing  with  zinc  and 
titrating  with  permanganate.      A.  S. 

Ben/Ilium  :      Separation     of from    aluminium.      \\. 

Glasamann.  Ber.,  1906,  39.  3366    3367. 

The  solution  is  nearly  neutralised  by  sodium  carbonate, 
mi  thiosulphatc  added,  the  liquid  boiled 
till  all  sulphur  dioxide  is  expelled,  then  heated  for  half 
an  hour  longer  on  the  water-hath,  and  filtered.  The  pre- 
cipitated alumina  and  sulphur  are  ignited  together,  and 
the  remaining  alumina  is  weighed.  The  beryllium  in 
the  filtrate,  after  destroying  excess  of  thiosulphate  with 
hydrochloric  acid,  is  precipitated  cither  by  ammonia  or, 
by  iodide  and  iodate  (see  following  abstract).-  J.  I*.  1>. 

Ben/Ilium;      Determination     of .        11.     Glassmann. 

Bcr..  1906,  39.  3368  -3369. 
Berylua  is  precipitated  completely  from  hot  solutions 
of  beryllium  salts  by  a  mixture  of  potassium  iodide  and 
iodate:  the  completion  of  the  reaction  is  hastened  bj 
removing  the  resulting  iodine  by  means  of,  thiosulphate, 
and  the  precipitate  is  in  a  form  which  rapidly  subsides 
and  can  be  easily  and  thoroughly  washed.  The  solution 
must  be  neutral  or  very  slightly  acid  :  to  it  is  added 
ess  of  a  mixture  of  equal  volumes  of  :?.">  per  cent, 
potassium  iodide  solution  and  saturated  potassium 
iodate  solution.  After  about  (i\e  minutes  the  separa 
iodine  is  exactly  decolorised  by  20  per  cent  thiosulphate 
solution,  a  few  c.c.  of  the  iodide-iodate  solution  arc  added 
in  order  to  ensure  that  excess  is  present,  then  a  few  di 
of  the  thiosulphate  solution,  ami  the  liquid  is  heated  on 
the  water-bath  for  half  an  hour.  The  precipitate  is 
filtered  off  through  filter-paper  of  open  texture,  washed 
with  boiling  water,  ignited,  and  weighed. — J.  T.  D. 

Gold;    Electrolytic   precipitation   of with   the    use   0/ 

a    rotating    anode,    [and    electrolytic    analysis     of   alkali 
halides].     J.  R.  Withrow.      XLB.,  page  1103. 


hility  of 
in  sodium  ehlot idi 

tanic  compounds.]   w  .  K.  Barlow,     .1    \ 
L900,  28.  I  Hi.     I  149. 

hi  di  '    1  hem.  J„  1902,  28. 

whan   -odium   dioxidi  the 

plex  oxide  being  tor I. 

It   the   melt    be  evaporated   or  heated   with   hydrochloric 
acid  ias  in  the  method  of  determining  sulphur  by  f. 
with  sodium  dioxide  ,  thi     ilvei 
which  dissolves  to  a  ci  n<  in  the  lolul  ion      Bai 

sulphate  precipitated  in  Bueh  bo]  iably 

.  ..ntmiis  Btlyei       ; 

chloride  in  solutions  of  sorh hi 

chloric  mill  shoue.l  1  hat  111    odium  chlori  ition    t  Ik- 

radnally  diminishing 
rate  as  the  cc 
and  that  in  hyd 

tlj    proportional   to 

I  tuple,  it    ma      '  00  if  solution 
taining  23  grms.  ol                                    red  0*0745  grin. 

I\er  chloride  ;il   '.III    I  '..   u  lnl-1 

on  cont  lining    10  ineentr  tted 

rod    lie    acid    di    olved    0-01 69    grm.     TJ  1 
immends  the  li  h  in   making  di 

.us  of  Bulphur  by  fusion  «  u  h  oxide. 

—A.  8. 

ORGANIC    QUALITATIVE. 

I  11  .-    I  '■  r  .    D.  Hoopei 

Ledger,  IS  15. 

1     9.  of  finebj  -dh  ided  catechu 
H  hours  with  90  percent,  alcohol,  withe 
the  extract    1-   removed,   and    the   1  until 

uless.  the  extract  and  washings  t|!  m  raporated 

to  dryness  at  100    C      a  g i  quality  of 

'  Is.  and  a  fair 
quality,  00  to  70  per  cent.,  whilst  50  per  cent,  or  less 
should  be  regarded  as  very  inferior.  The  Indian  and 
1  onial  Addendum  to  the  Brit.  Pharmacopoeia  gives 
80  per  cent,  as  the  limit  of  extract,  which  is  consid 
too  high;  the  same  work  also  mentions  f,  per  cent 
the   maximum   for  ash.   whilst   the    U.S.    Phan 

!  5  per  cent.  ;    the  average  ash  of   a  targe 

number  of  samples  of   Burmese  cutch  was  only  2-9  per 
-T.  F.  B. 

OliGA  NIC— QUA  A  VITA  TIVE. 

Silk  •  1  "I   .1.1'' 

Rev.  Gen.  Mat.  CoL,  1906,  10.  321—328. 
Tin:  used  by  the  author  for  a 

number  oi  the  determination  "i  the  weighting 

of  black   m11,s: — The   silk   is  dried    by   keeping   for   - 
time  in  a  dry  place  at   the  ordinary  1 
at    higher   temperatures   removes    moisture    which   it    is 

iidered  should  be  regarded  as  weighting.  The  dry 
simple  is  heated  for  some  tune  in  dilute  ammonia,  and 
then    subjected    to  extractions    m    the    cold 

with   hydrochloric    acid    (1    vol.  I    cent,    acid    to 

:;   \ols.    of   wateri   and   subsequently   with   caustic 

t-.">     B. ).   until   the  acid   ■  e  no 

precipitate,  or  only  a  very  slight  one,  with  ammonia.  It 
is  advantageous  to  add  alkali  sulphide  to  the  alkali 
solution,  as  If   in  the  removal  of  the  tin.     1  hie  of 

the  extractions  with  hydrochloric  acid  is  replaced  by 
extraction    with    dilute    hydrochloric    acid    1  1  ■.">    per   1 

10°  C  In  all  cases  tried  except  one,  this  had  the  effect 
of  producing  a  silk  fibroin  which  gave  no  ash  on  incinera- 
tion. The  silk  is  finally,  washed,  dried,  ;hed. 
The  percentage  weighting  can  then  be                     I  from  the 

II  (100  -  w)   "  -  100.  where  a = weighted  silk  used, 

6=  pure  silk  obtained.  n=per  cent,  decrease  in  weight  of 
original  (unweighted)  silk  on  boiliiiL'  off.  For  silks  other 
than  black,  extraction  with  hydrofluoric  acid  is  recom- 
mended as  generally  applicable,  the  extent  of  weighting 
being  calculated  in  the  known  manner  from  the 
centaje   of   ash   obtained    from   the   extracted    silk. 

i.nehm  and  Dursteler,  this  .]..  1906    1069.)— T.  F.  B. 
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Beduciny  substances  and  their  determination.  H.  Pellet. 
Internat.  Coiiiin.  for  standard  methods  of  sugar  analysis, 
Berne.  1906;  Z.  Ver.  Dentsch.  Zuckcrind..  L906,  1012 
—  1022. 

Of  the  numerous  copper  solutions  recommended  for  the 
determination  of  reducing  substances  in  products  of  sugar 
manufacture,  the  author  gives  preference  to  that  pro- 
posed by  Yiolette.  It  is  prepared  as  follows  :  34-66  grins. 
of  crystallised  copper  sulphate  are  dissolved,  and  made 
up  to  500  c.e.  with  distilled  water;  200  grms.  of  Rochelle 
salt  and  130  grms.  of  caustic  soda  are  dissolved  and  made 
up  to  500  cc.  Equal  volumes  of  the  solutions  are  mixed 
as  required.  Tenc.c.  of  the  mixture  are  equivalent  to 0-050 
grin,  of  invert  sugar.  The  author  recommends  the 
following  volumetric  process  for  products  containing 
small  quantities  of  reducing  bodies,  and  which  arc  not  too 
dark  in  colour  :  2.  5  or  10  c.e.  of  Violette's  solution  are 
measured  into  a  boiling  tube  (length  20 — 22  cm,,  diameter 
20  mm.)  ;  the  solution  under  investigation  is  then  added 
in  small  portions,  the  whole  being  boiled  after  each 
addition.  The  end  point  of  the  reaction  is  indicated  by 
the  disappearance  of  the  blue  colour,  and  is  readily 
detected  after  a  little  practice,  even  in  artificial  light. 
If  excess  of  reducing  solution  has  been  added,  the  liquid 
becomes  yellow  in  colour.  The  copper  solution  is  standard- 
ised with  a  solution  containing  0-050  arm.  of  invert  sugar 
per  10  c.e.  and  a  small  quantity  of  salicylic  acid,  to  render 
it  more  stable.  If  the  sample  contain  a  very  small 
quantity  of  reducing  bodies,  the  standardising  solution  of 
invert  sugar  must  be  correspondingly  diluted.  For  products 
the  colour  of  which  does  not  permit  the  use  of  the  above 
process,  the  author  recommends  the  following  modification 
of  the  gravimetric  process.  If  the  sample  contain  a  large 
proportion  of  reducing  substance,  it  must  be  diluted  so 
as  to  contain  5 — 10  grms.  of  reducing  substance  per  litre. 
If  necessary,  the  solution  is  heated  with  a  trace  of  sodium 
carbonate  to  remove  a  possible  excess  of  calcium  salts  ; 
it  is  then  filtered  in  order  to  remove  suspended  mineral 
matter.  40  cc.  of  the  copper  solution  are  poured  into  a 
Bohemian  flask  of  special  glass,  and  20  or  10  c.e.  of  the 
solution  under  investigation  are  added,  the  total  volume 
being  made  up  to  00  cc  The  flask  is  then  heated  in  a 
boiling  water-bath  which  contains  so  much  water  that  the 
surface  of  the  outer  liquid  is  slightly  above  that  of  the 
solution  in  the  flask.  The  solution  is  heated  to  85  ^  C., 
and  kept  at  this  temperature  for  three  minutes  :  50  cc. 
of  distilled  water  are  then  added,  the  flask  is  shaken,  the 
cuprous  oxide  allowed  to  settle  somewhat,  and  then 
filtered  off  through  an  ashless  filter  (9 — 11  cm.  diameter) 
previously  moistened  with  water,  and  finally  washed  with 
hot  water  until  the  washings  are  neutral.  The  precipitate 
and  filtrate  are  incinerated  (preferably  in  a  muffle  heated 
with  gas  or  electricity),  the  copper  oxide  (CuO)  being 
weighed.  From  2 — 5  nigrms.  must  be  subtracted  from  the 
weight  of  copper  oxide  to  compensate  for  the  absorption 
of  salts  by  the  filter  paper  ;  the  actual  amount  must  be 
directly  determined.  The  amount  of  invert  sugar  is 
determined  by  multiplying  the  weight  of  cupric  oxide  by 
0-454.  For  very  accurate  work,  however,  the  coefficient 
must  be  determined  by  a  control  analysis  with  invert  sugar. 
The  above  method  possesses  the  following  advantages 
over  those  which  involve  boiling  the  copper  and  sugar 
solutions: — (1)  Several  determinations  can  be  made 
simultaneously  :  (2)  heating  is  very  uniform  :  (3)  reduction 
complete;     (4i    influence   of  secondary   products,   and 

pecially  of  sucrose,  on  the  copper  solution,  is  diminished. 
Numerous  experiments  have  shown  that  heating  to 
85° — 88°  C.  is  sufficient  to  cause  reduction  by  all  the 
reducing  substances  ;  the  method  gives  very  concordant 
results,  and  clarification  with  lead  acetate  is  unnecessary. 

Sup/h  m  i'i  1.  In  filtering  the  alkaline  copper  solution 
through  filter  paper,  the  latter  retains  both  copper  and 
tartrate. 

SuppU  •'"  rd  2. — The  author  quotes  analyses  from  various 
sources  which  show  that  Clerget's  inversion  method  gives 
an  accurate  result  for  the  amount  of  crystallisable  sugar 
in  a  product  containing  this  together  with  invert  sugar. 

7U  nt  3. — The  author  is  of  the  opinion  that  the 
reducing  substances  in  cane  and  beetroot  sugar  products 
are  identical,  that  they  differ  only  in  amount,  and  that 
they  consist  of  dextrose  and  kevulo.-e  in  varying  proportions. 


If.  in  the  determination  of  the  invert  sugar  in  molasses  by 
the  gravimetric  method  above  described,  the  heating  be 
continued  considerably  beyond  the  prescribed  period,  a 
much  higher  result  is  sometimes  obtained  than  that 
obtained  under  normal  conditions.  The  author  does  not 
consider  that  this  is  due  to  the  presence  of  reducing  sub- 
stances, other  than  lsevulose  antl  dextrose,  in  the  molasses. 
but  that  it  is  caused  by  non-reducing  substances  which 
act  on  alkaline  copper  solution  during  protracted  heating. 
Hence,  by  using  the  gravimetric  process  described  above, 
and  adhering  to  the  conditions  defined,  the  amount  of 
hcvulose  and  dextrose  is  determined  accurately. — L.  E. 

Citral  in  lemon  oils  and  extracts;    Method  for  the  deter- 
mination of .     E.  McK.  Chace.     XX.,  page  1110. 


XXIV.— SCIENTIFIC  &   TECHNICAL    NOTES. 

{Continue'!  from   page   1070.) 

Steam  ;     Dissociation    of .     H.    v.    Wartenberg. 

VII.,  page  1093. 

Steam  :    Dissociation  of .     W.  Nernst  and  H.  v. 

Wartenberg.     VII..  page  1094. 

Carbon   dioxide  :     Dissociation   of .      W.    Xernst   and 

H.  v.  Wartenberg.     VII..  page  1094. 

11*//'  r  tap  on-  and  carbon  dioxide  ;    Dissociation  of at 

high   temperatures.     I.   Langmuir.     VII.,  page  1094. 

Nickel  and  cobalt  ;     Distribution   of in    nature.     K. 

Kraut.     Z.  angew.  Chem.,  1906,  19.  1793—1795. 

With  the  aid  of  TschugaefFs  reagent  (dimethvlglyoxime  ; 
see  this  J.,  1905,  941),  the  author  has  proved  the  presence 
of  nickel  in  the  ashes  of  a  number  of  Oerman  peats  and 
coals,  and  in  tufa  from  Vesuvius.  If  the  nickel  compound, 
after  evaporation  to  dryness,  be  taken  up  with  water 
and  ammonia  and  a  little  additional  oxime,  and  filtered 
off.  any  associated  cobalt  passes  into  the  filtrate  ;  and  on 
adding  to  this,  hydrogen  sulphide  or  ammonium  sulphide, 
a  blue-violet  or  deep  red  coloration  is  struck,  which  forms 
a  most  delicate  test  for  cobalt.  Most  of  the  peat-  and 
coal-ashes  mentioned,  showed  the  presence  of  cobalt  when 
thus  tested,  as  did  also  the  spent  salt  from  a  potash 
factory.— J.  T.  D. 

Colloidal  solutions;    Action  of    lectroh/tcs  on .      E.  F. 

Burton.     Phil.    Mag..    1900.    12,    472—478. 

Veky  dilute  solutions  of  aluminium  sulphate  were  added 
to  colloidal  solutions  of  silver  (containing  05  nigrnis. 
per  litre)  and  of  gold  ((52  mgrms.  per  litre),  and  the  velocity 
of  migration  of  the  particles  was  measured.  It  was 
found  to  lessen  as  the  amount  of  electrolyte  added,  increased 
till  it  passed  through  zero,  and  then  after  changing  sign 
gradually  increased.  The  original  solutions,  and  those 
containing  enough  electrolyte  to  impart  a  considerable 
reversed  speed,  were  stable,  while  those  exhibiting  a 
slow  speed  in  either  direction,  readily  coagulated.  The 
results  confirm  those  of  Hardy  on  egg-albumin,  and 
indicate  that  the  metallic  particles  absorb  the  metallic 
ions,  and  thus  neutralise  their  charges ;  when  the  iso- 
electric point  is  reached,  the  surface  tension  of  the  particles 
is  a  maximum,  and  they  tend  to  decrease  the  surface 
exposed  to  the  liquid  by  uniting  with  each  other,  thus 
bringing   about   coagulation. — J.  T.  D. 

Methylamine  :    Liquid as  a  solvent,  and  a  study  of 

its  domical  activity.     H.   I).  Gibbs.     J.  Amer.   Chem! 
Soc,  1906,  28,  139.3—1422. 

Liquid  methylamine  is  a  remarkably  good  solvent  for 
organic  compounds,  being  better  in  this  respect  than 
liquid  ammonia,  and  also,  probably,  than  methyl  alcohol. 
It  is  not  such  a  good  solvent  for  inorganic  compounds 
as  liquid  ammonia  is.  It  combines  readily  with  both 
organic  and  inorganic  compounds,  and  new  addition 
products  of  methylamine  with  the  following  compounds 
have  been  prepared  :  Phenol,  quinol,  resorcinol,  a-naphthol, 
m-nitrohenzaldehyde.     acetic     acid,     phenylacetic     acid. 
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diphenvl-ketoxime,  nitromethane,  bismuth  chloride, 
cadmium  iodide,  calcium  chloride,  chromic  chloride, 
lithium  chloride,  lithium  nitrate,  lead  nitrate,  mercurio 
ohloride,  methyl-mercuric  chloride,  mercuric  iodide,  and 
silver  nitrate. — A.  S. 

BtversibU    reaction*   among   organic    acid   derivatives,     J, 

Biehringer  and  W.  Boraum.     Ber.,  1906,89,3348     3366 

The  qualitative  conditions  are  discussed   under   which  a 

number  of  Bimple  interactions  of  derivatives  of  organic 

I-  take  plate  in  either  direction.     Thus,  in  sealed  tubes 

st   l.")(i    ('..  benzoic  iirul  inn!  acetyl  chloride  form  benzoyl 

ohloride  and  acetic  acid,  but  at   120    ('..  under  ordinary 

issure,    change    proceeds    in    the    contrary    direction. 

Whereas  the  interact if  benzoic  acid  and  acetamide 

takes  place  in  one  direction  only,  ethyl  acetate  ami 
benzamide  yield  acetamide  and  ethyl  benzoate  when 
heated  for  six  hours  under  pressure  at  260°  C,  whilst  the 
reverse  change  takes  place  on  heating  under  pressure  from 
-290°  C.  Phenyl  benzoate  ami  ammonia  interact 
in  sealed  tubes  at  150°  C,  whilst  benzamide  ami  phenol 
yield  phenyl  benzoate  on  heating.  Other  cases  considered, 
are  the  interaction  of  oxalic  acid  and  acetamide,  of  benzoic 
acid  and  acetanilide,  and  of  acetanilide  and  benzoyl 
chloride.— E.  F.  A. 


Trade  Report. 

Patent  Law  Reform. 

Cham,  of  Com.  J..  Nov.,  1906. 

A  deputation  from  the  Associated  Chambers  of  Com- 
merce waited  upon  the  President  of  the  Board  of  Trade  on 
Oct.  18,  in  continuation  of  the  larger  deputation  on  April  9, 
on  the  subject  of  Patent  Law  Amendment.  Although  the 
proceedings  were  private,  it  is  understood  that  the  Govern- 
ment intend  to  introduce  a  Bill  into  Parliament  at  an 
early  opportunity,  dealing  with  the  grievances  of  the 
manufacturing  and  commercial  community  in  regard  to 
the  present  working  of  the  Patents  Act. 

Australian  Commerce  Act  Regulations. 

Cham,  of  Com.  J.,  Nov.,  1906. 

With  reference  to  the  new  Australian  Commerce  Act.  the 
following  is  the  text  of  Part  II.  of  the  (Amended)  Pro- 
visional Regulations  relative  to  imported  goods,  and 
which  become  operative  on  Jan.  I.  1907  :  — 

5.  (1)  The  importation  of  the  goods  enumerated  in  this 
regulation  is  prohibited  unless  there  is  applied  to  the 
goods  a  trade  description  in  accordance  with  this  Part. 

(2)  The  goods  to  which  this  regulation  applies  are  as 
follows  : — ■ 

(a)  Articles  used  for  food  or  drink  by  man,  or  used  in 
the  manufacture  or  preparation  of  articles  used  for  food 
or  drink  by  man  ; 

(6)  Medicines  or  medicinal  preparations  for  internal 
or  external  use  ; 

(c)  Manures,  including  all  articles  for  use  as  fertilisers 
of  the  soil,  except  farmyard  or  stable  manures,  and  crude 
materials  for  the  manufacture  of  manures  ; 

(</)  Apparel  (including  boots  and  shoes),  and  the 
materials  from  which  such  apparel  is  manufactured  ; 

6.  ( 1 )  The  trade  description  to  be  applied  in  accordance 
with  this  Part  shall  comply  with  the  following  provisions: — 

(a)  It  shall  be  in  form  of  a  label  or  brand  affixed  in 
a  prominent  position  to  the  goods,  or  to  the  coverings 
containing  the  goods  ;    and 

(6)  The  label  or  brand  shall  set  out  in  legible  characters 
a  true  description  of  the  goods,  and  the  name  of  the  country 
or   place   in   which   the   goods   were   made   or   produ. 
and 

(c)  In  cases  where  any  weight  or  quantity  is  set  out, 
the  label  or  brand  shall  specify  whether  the  weight  or 
quantity  so  set  out  is  gross  or  net. 

(2)  In  the  case  of  the  following  goods,  the  trade  descrip- 
tion shall,  in  addition,  comply  with  the  following  pro- 
visions : — 


(a)  In  the  i  •'  ■•■  of  medioinee  prepared  ready  for  u 
containing  l<>  per  cent,  or  more  ol  ethyl  alcohol,  if  the 

average    dose    rccoiiiinciiilci    exceeds    i    teBepoonfnl 

(60  minims),   the  trade  description   shall  set   out   the  pro 
portion  or  quantity  ol  aloohol  in  the  medii  ins. 

(6)   In  the  case  of  medicines  prepared  raadj 
containing  any  of  the  following  drugs  ior  the 
derivative!   thereof),    viz.:     Opium,    morphine,   cocaine, 
hcrom,  stramonium,  mix   vomica,  oannabis   indica,   bro 

iniiles.    sulplional.    trional.    veronal,    paraldehyde,    or    an\ 

synthetic    hypnotic    substance,    phenazonum 

num.  m  i  am,  n   .inv  allied  synthetic  sub 

chloral  hydrate,    belladonna,    cotton-root,  ergot,   or  anj 

aliortifacicnt,    the    trade    description    shall    set     out     thi 
names  of  all  such  drugs  so  contained. 

(e)  In  the  case  of  manures,  the  trade  description  shall 
set  forth  the  principal  active  constituent   thereof. 

[g]  In  the  case  of  leather  containing  any  loading  of  any 

mineral  or  other  weighting  substance,  the  trade  description 

hall   state  the  name  of   the   loading   or  other   weighting 

substance  contained    in    the    leather,    and   the   percentage 

t  hereof. 


New  Books. 

I'iik  Cyanide  Process.     An  Introduction  to  the  Cyanide  ■ 
Process,  including  the   Determination  of  the  Applica-  - 
bility  of  the  Process  to  an  Ore.      By   Alfred  S.   Miller. 
Second  Edition,  revised  and  enlarged.      John  Wiley  and  i 
Sons.   New  York.     Chapman  and  Hall,   Ltd.,  London, 
I'M  Hi.     Price  4s.   6d.   net.  "J 

Small  8vo  volume,  containing  89  pages  of  subject  matter, 
29  illustrations,  table  of  atomic  weights,  and  the  alpha 
betical  index.  The  text  is  subdivided  as  follows: — 
1  General  description  of  the  cyanide  process.  II.  Inter- 
fering substances.  III.  Chemistry  of  the  cyanide  process. 
IV.  Determining  the  applicability  of  the  cyanide  process 
to  an  ore.  V.  Notes  as  to  strengths  of  solutions,  and 
general  processes.  VI.  Special  descriptions  of  some 
cyanide  processes.     VII.  Volumetric  methods. 

The  Mineral  Industry  during   1905:    Its  Statistics,  . 
Technology,   and  Trade.      Founded   bv   Richard   P. 
Rothwell.     Edited   by   W.    R.    Ingalls.     Vol.   XIV. 
Engineering    and     Mining    Journal.     New     York    and 
London,   1906.     Price,  £1  0s.   10d.,  or  5  dollars. 

Large  8vo  volume,  containing  728  pages  of  subject 
matter,  and  the  alphabetical  index.  There  is  a  staff  of 
51  contributors,  the  names  of  whom,  with  their  subjects, 
are  given  on  the  first  page.  The  subjects  treated  of, 
after  an  introduction  setting  forth  the  methods  pursued 
in  the  volume,  are  the  following: — I.  Aluminium.  II. 
Antimony.  III.  Arsenic.  IV.  Asbestos.  V.  Asphaltum. 
VI.  Baxytes.  VII.  Bauxite.  VIII.  Bismuth.  IX.  Borax. 
X.  Bromine.  XI.  Carborundum.  XII.  Cement.  XIII.  . 
Chromium  and  Chrome  Ore.  XIV  Coal  and  Coke. 
XV.  Copper.  XVI.  Copperas.  XVII.  Corundum  and 
Emery.  XVIII.  Fluorspar.  XIX.  Fuller's  Earth.  XX. 
Garnet.  XXI.  Gems  and  Precious  stones.  XXII. 
Gold  and  Silver.  XXIII.  Graphite.  XXIV.  Gypsum. 
WW  Iron  and  Steel.  XXVI.  Lead.  XXVII."  Lime- 
stone. XXVIII.  Macnesite.  XXIX.  Manganese.  XXX. 
Mica.  XXXI.  Molybdenum.  XXXII.  Monazite,  XXXIII. 
Nickel  and  Cobalt  XXXIV.  Petroleum.  XXXV.  Phos- 
phate Rock  XXXVI.  Platinum.  XXXVII.  Potassium 
Salts.  XXXVIII.  Mercury.  XXXIX.  Salt.  XL.  Sodium, 
and  Soda  Salts.  XIX  Sulphur  and  Pyrites.  XLII. 
Talc  and  Boapstone.  X  I.I  II  Tin.  XI. IV.  Tungsten. 
XLV.  Zinc.  XLVI.  Progress  in  Ore-dressing  and  Coal- 
washing  in  190-3.  XI. VII.  Improvements  in  Sampling 
and  Assaying.  XLVIII.  Statistics  of  Production  and 
Commerce. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1905.  Part  II.— Labour.  [Cd.  3179.]  Wyman 
and  Sons,  Fetter  Lane,  London,  E.C.     Price,  10J. 

This  publication  contains  a  general  report  and  statistics 
relating  to  persons  employed,  and  accidents  at  mines  and  I 
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qu.i-ries  in  the  United  Kingdom,  and  to  the  enforcement 
of  the  Mines  and  Quarries  Acts.  According  to  these 
statistics  the  total  number  of  persons  employed  at  mines 
and  at  the  quarries  under  the  Quatries  Act  in  the  United 
Kingdom  and  the  Isle  of  Man  duiing  the  year  1905  was 
982,343,  of  whom  887,524  were  employed  in  or  about 
mines,  and  94,819  in  or  about  quarries.  Compared  with 
the  preceding  year,  there  is  an  increase  of  10,407  persons 
employed  at  mines.  In  1905.  1 103  separate  fatal  accidents 
occurred  in  or  about  mines  and  quarries,  causing  the  loss 
of  1304  lives,  showing  a  deciease  of  55  in  the  number  of 
fatal  accidents  and  an  increase  of  102  in  the  number  of 
lives  lost  as  compared  with  1904. 


Church's  Laboratory  Guide.  A  Manual  of  Practical 
Chemistry  for  Colleges  and  Schools,  specially  arranged 
for  Agricultural  Students.  Revised  and  partly  re- 
written by  Edward  Kinch,  F.I.C.,  &c,  Professor  of 
Chemistry  in  the  Royal  Agricultural  College,  Ciren- 
cester, &c.  8th  Edition.  Gurney  and  Jackson,  10, 
Paternoster  Row,  London,  E.C.  Oliver  and  Rbyd, 
Edinburgh.      1900.     Price,  6s.   6d.  net. 

Small  8vo  volume,  containing  33G  pages  of  subject 
matter,  with  42  illustrations.  The  subject  matter  is 
subdivided  as  follows  : — I.  Chemical  Manipulation.  II. 
Qualitative  Analysis.  III.  Quantitative  Analysis,  which 
includes:  (i.)  Sampling  and  Analysis  of  Manures;  (li.) 
Analysis  of  Soils ;  (iii.)  Analysis  of  Waters ;  (iv.)  Analysis 
of  Foods. 


Die  Elektrochemischen  Deutschen  Reiohspatente. 
[Monographien  iiber  angewandte  Elektrochemie,  XXIV 
Band.]  Ausziige  aus  den  Patentschriften  gcsammelt, 
geordnet  und  mit  Hinweisen  versehen  von  Dr.  P. 
Ferchland  und  Dr.  P.  Rehlander.  YVilhelm  Knapp's 
Verlag,  Halle  a.   S.    1906.     Price,   M.  10. 

Bvo  volume,  containing  230  pages  of  subject-matter,  with 
124  illustrations.  The  text  is  distributed  under  the 
following  heads  : — Part  I.  Inorganic  Electrochemistry. 
— I.  Light  Metals.  II.  Alkalis  and  Halogens.  III.  Hypo- 
chlorites ("Bleaching  Liquor").  IV.  Oxygenated  Salts. 
V.  Alkaline  Earths.  VI.  Carbides.  VII.  Water  Decom- 
position. VIII.  Ozone.  IX.  Nitrogen  Compounds.  X. 
Heavy  Metals.  XI.  Compounds  of  the  Heavy  Metals. 
XII.  Apparatus.  XIII.  Furnaces.  Part  II.  Organic 
Electrochemistry. — I.  Aniline.  II.  Benzidine  and 
its  Intermediate  Products.  III.  Paraniinophenols.  IV. 
Dyestuffs  and  Intermediate  Products.  V.  Pharma- 
ceutical Products.  Appendix. — Brief  Abstracts  of  Patents 
granted  during  period  from  Jan.  1,  1905,  to  May,  1906. 
Also  Patents   which  were  still  in  force  in  May,   1906. 


Probenahme  und  Untersuchung  vox  Koks,  Kohlen, 
und  Briketts.  Taschenbuch  fur  Chemiker,  Hiitten- 
ingenieure,  Kohlen-  und  Zechenlaboratorien  und  Gasan- 
stalten.  Von  Dr.  Adolf  Berthold.  G.  D.  Baedeker, 
Verlagsbuchhandlung,  Essen-Ruhr.      1906.     Price.  M.  2. 

Small  volume  of  pocket-book  size,  containing  61  pages 
with  37  illustrations,  and  an  alphabetical  index.  The 
text  is  subdivided  as  follows: — I.  Investigation  of  Cokes, 
including  Sampling.  II.  Investigation  of  Coals  and 
Briquettes,  inclusive  of  Sampling. 

Producer  Gas.     By  J.    Emerson  Dowson  and  A.   T. 

Lartep.,    B.Sc,    &c.     Longmans,  Green,  and   Co.,    39, 

Paternoster   Row,    London,   Xew  York,   and   Bombay 
1906.      Price,    10s.    Ocl. 

8vo  volume,  containing  270  pages  of  subject  matter, 
including  two  Appendixes,  filling  24  pages,  and  the 
alphabetical  index.  There  are  73  illustrations.  The 
subject  mattei  is  subdivided  as  follows: — I.  Theory  of 
Producer  (ias.  II.  Furnace  Work.  III.  Heating  Work. 
IV.  Engine  Work.  V.  Suction  Plants.  VI.  Gas  from 
Bituminous  Coal  for  Engine  Work.  VII.  Stand-by 
Losses.  VIII.  Comparison  of  Gas  and  Steam  Power. 
IX.   Fuel.     X.    Analysis   of   Fuel   and   of   Producer   Gas. 


XI.  Calorific  Power  of  Solid  and  Gaseous  Fuels.  XII. 
Practical  Xotes.  XIII.  (Appendix)  Theoretical  Explana- 
tions and  Reference  Data. 

Smaller     Chemical     Analysis.     By     G.     S.     Newts, 

Demonstrator  in  the  Royal  College  of  Science,  London, 
&c.  Longmans,  Green,  and  Co..  39,  Paternoster  Row, 
London,  New  York,  and  Bombay.      1906.     Price,  2s. 

Small  8vo  volume,  containing  144  pages  of  subject 
matter,  with  10  illustrations,  and  the  alphabetical  index. 
It  is  "  practically  an  abridged  edition  of  the  qualitative 
section  of  "  the  author's  "  Manual  of  Chemical  Analysis." 
and  designed  for  students  taking  a  less  advanced  stage 
than  those  for  whom  the  latter  and  larger  work  was 
intended. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1905.  Part  III.— Output.  [Cd.  3196.]  Wyman 
&  Sons,  Fetter  Lane,  London,  E.C.     Price  Is.  6d. 

This  return,  which  is  prepared  annually  by  the  Home 
Office,  contains  statistics  as  to  the  quantity  and  value  of 
various  minerals  raised  in  the  United  Kingdom.  The 
value  of  the  mineral  output  of  the  United  Kingdom  in 
1905  was  £95,S70,723.  a  decrease  of  £1,606,916  as  com- 
pared with  the  preceding  year. 

Imperial  Institute.  Indian  Section.  Annual  Report 
for  the  year  1905-6.  [Cd.  3210.]  Wyman  &  Sons, 
Fetter  Lane,  London,   E.C.     Price  2|d. 

This  report  deals  with  the  work  of  the  Indian  Section  of 
the  Imperial  Institute  during  the  year  ended  31st  March 
last.  To  the  statement  of  the  Indian  Committee  of  the 
Imperial  Institute  is  appended  a  report  by  Professor 
Wyndham  Dunstan,  F.  R.S.,  on  the  Indian  work  of  the 
Imperial  Institute,  together  with  a  detailed  account  by 
Mr.  C.  E.  Jones,  superintendent  of  the  Indian  Section, 
on  the  work  of  the  section  during  the  year.  A  report  by 
Mr.  B.  J.  Rose  on  the  Indian  trade  Inquiry  Office  at 
73,  Basinghall  Street,  E.C,  is  also  appended. 

Colonial  Import  Duties  Return.  [Cd.  3195.]  Wyman 
&  Sons,  Fetter  Lane,  London,  E.C.     Price  2s.  6d. 

This  is  a  new  issue  of  the  return,  showing  the  rates  of 
import  duty  levied  in  the  British  Colonies,  Possessions, 
and  Protectorates,  upon  the  principal  and  other  articles 
of  trade,  which  is  prepared  annually  in  the  Statistical 
Department  of  the  Board  of  Trade.  The  present  issue 
contains  a  statement  of  the  duties  in  force  in  1900.  The 
duties  leviable  in  British  Protectorates  are,  for  the  first 
time,  incorporated  in  the  body  of  the  return,  with  the 
exception  of  those  enforced  in  the  Federated  Malay 
States,  British  North  Borneo,  Sarawak,  and  Zanzibar, 
which  are  given  as  appendices. 


Foreign  Import  Duties,  1900.     [Cd.  2340.]     Wyman  & 

Sons,  Fetter  Lane,  London,  E.C.  Price  2s.  lOd. 
This  return,  which  has  been  prepared  in  the  Commercial 
Department  of  the  Board  of  Trade,  contains  a  statement 
of  the  rates  of  import  duty,  with  their  equivalents  in 
English  weights  and  currency,  which  are  leviable  in  the 
principal  European  countries,  the  United  States,  China, 
Japan,  Egypt,  Persia,  and  Mexico,  upon  textiles,  manu- 
factures of  iron  and  steel  and  other  metals,  earthenware, 
glass,  leather  and  india-rubber  wares,  paper,  stationery 
and  books,  paints,  chemicals,  articles  of  food,  and  numerous 
other  articles  of  trade  when  imported  from  the  Unite! 
Kingdom.  The  changes  observable  on  a  comparison 
of  this  return  with  that  issued  a  year  ago  [Cd.  2797]  arc 
numerous  and  important,  owing  mainly  to  the  enforce- 
ment during  the  current  year  of  new  tariffs  in  Switzerland, 
Bulgaria,  Russia,  Germany,  Austria-Hungary,  Roumania, 
Spain,  and  Japan,  while  important  alterations  have  also 
been  made  in  the  tariffs  of  Ital}',  France,  Sweden,  BelgjuEJ, 
and  (ireeee.  Particulars  as  to  Mexico  are  included  for 
the  first  time.  A  table  is  included  showing  the  equivalent 
in  English  weights  and  currency  of  unit  rates  of  duty 
expressed  in  various  foreign  weights  and  currenoy. 
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ALLEN-MARQUARDT    PROCESS     FOR    THE 
ESTIMATION  OF  HIGHER  ALCOHOLS.* 

BY  E.  A.  XIAMN  AND  C.   E.   STACY. 


Is  the  course  of  an  extended  investisation  of  samples  of 
whisky  for  the  Western  Australian  Government,  in  which 
the  Allen-. Marquardt  method  was  employed  for  the  esti- 
mation of  higher  alcohols,  certain  results  were  obtained 
which  led  us  to  make  a  Bpeoial  examination  of  this 
process.  The  method  was  used  exactly  as  described  by 
Allen  and  Chattaway  (Analyst,  Vol  XVI.).  In  sub- 
tropical countries  like  Western  Australia  we  are  doubtless 
sonfronted  with  difficulties  in  chemical  processes  .which 
never  occur  to  workers  in  colder  climates,  and  this  occurred 
in  the  present  instance. 

We  had  been  engaged  for  six  months  in  examining  a  large 
lumber  of  samples  of  whisky,  which  were  worked  otf  in 
batches  of  10  each.  The  examination  was  begun  in  early 
sinter  (June)  and  concluded  in  the  middle  of  summer  (the 
Blowing  January).  Early  in  December,  when  the  tirst 
wvere  heat  of  summer  began  to  make  itself  felt,  dis- 
srepancies  began  to  appear  in  our  estimations  of  the 
ligher  alcohols.  Very  much  higher  proportions  of  these 
constituents  appeared  than  the  rest  of  the  analysis  would 
lave  led  us  to  expect,  and  we  naturally  looked  to  the 
dimatic  conditions  for  an  explanation.  In  winter  the 
aboratory  temperature  frequently  falls  as  low  as  50°  F., 
vhile  in  summer  it  frequently  rises  to  96° — 9S°  F.f  One 
leries  of  tests  was  specially  designed  to  investigate  the 
nfluence  (if  any)  of  these  temperatures  upon  the  pr 
the  other  series  of  tests  was  made  with  a  view  to  studying 
.he  end  reactions   obtained   in   the   final   titration   with 


itad     by    and     propoi  I  ir.-  ? 

low  oould    i  oom    ti  in   ;      n     li    ■  n   tl rror  thus 

introdnotd  Id  the  Bnal  titration. 

In  order  to  test  the  firsl  question  pur.-  alcohol  had  to  l*> 
prepared,  and  known  quantities  "f  higher  I  led. 

■  at    two  lit 
meroial   abeoluti 

ti  .ted  alkali  solution  added  to neutrali  nifv 

■  1  the  whole  boiled  under  a  •  i  for 

in  hour  without,  howet  listil  over. 

tl       re  o.i    were  tie  ■  boat 

trap  i  ind    rejeoted  ;   ■   further 

750  c.o.  was  then  collected  at  the  rate  of  about  one  drop  per 

i       i  ;  ras  diluted  to  a  strength  of  15-8 

uieler  proof — and  used  for  the  subsequet 

Addition  of  higher  alcohols. — To  700  c.c.  of  the  diluted 
alcohol  was  added  0-777  grm.  of  amyl  iving 

0-111  gnu.  |ier  HKI  o.o.  The  anivl  alcohol  used  was 
\|er  is,"  boiling  between   128    and   131    C.     It 

was  i  a  small,  specially-blown  glass  bulb,  pre- 

viously tared,  which  was  sealed  off  before  weighing ;  the 
bulb  was  then  broken  after  immersion  in  the  ethyl  alcohol. 

Three  lots  of  100  c.c.  of  pure  alcohol  were  shaken  out, 
ind  titrated  according  to  Allen  and  Chattaway's 
method.  The  laboratory  temperatures  during  the  shaking 
out  gradually  rose  from  86°  to  92"  F. 


Table   1. — Tests  on  pure 

alcohol. 

Test. 

.  i- 

■ 

3. 

Barium   hydroxide   required 

Ban  am   hydroxide   required 
:  r  mineral  acid  in  organic 

H-7 
0-1294 

l-« 

15-4 

1-6 
14-9 

lit    to  amyl   alcohol 
per  100  c.c.  (in  grins.) 

0-1311 

These  results  seemed  extraordinarily  high  for  purified 
ethyl  alcohol,  and  we  therefore  took  the  combining  weight 

(■ids  in  the  barium  sail  obtained,  and  founi. 
supposed,  that  the  greater  portion  of  the  acid  was  acetic 
acid.      In  all  cases,  therefore,   the  true  amount  of  valeric 
icid  was  arrived  at  by  calculation.*  The  above  three  results 
then  became : — 


Table  No.  2. 

Volume  of 

N/10  barium 

hydroxide 

used. 

Equivalent 
amyl  .. 
by  tii 
hug. 

Weight  of 

barium  salts, 

less  barium 

chloride. 

Combining 

- 
mixed  acids. 

Calculated 
barium 
tate. 

Calculated 
barium 
rate. 

True 

amyl 

alcohol. 

Grms.  per  10a 
litres  of 
absolute 
alcohol. 

1 

2 
3 

r.c. 
14-7 

15-4 
14-9 

0-1294 
0-1355 
0-181] 

0-1959 
0-1985 

65-7 
67-4 
65-7 

0-1615 
0-1618 
0-1640 

0-0344 

9-0459 
0-0345 

0-0178 

- 

0-0170 

36-96 
49-60 
37-14 

•arium  hydroxide,  and  especially  as  to  the  necessity  and 
testability  of  the  preliminary  titration  with  methyl 
■range  for  mineral  acids. 

Influence  of  temperature. — In  cases  where  the  higher 
Icohols  had  been  extracted  with  carbon  tetrachloride 
uring  high  summer  temperatures,  we  obtained  very  low 
ombining  weights  for  the  acids  contained  in  the  tinal 
arium  salts,  in  other  words,  large  proportions  of  acetic 
cid  were  present  with  the  valeric  acid.  This  indicated 
hat,  at  the  higher  temperatures,  the  ethyl  alcohol  was 
issolved  in  the  tetrachloride  to  an  increased  extent. 

This  suggested  the  following  questions: — (1)  Were  the 
igher  alcohols  completely  extracted  under  these  circum- 
tances  ?     (2)  Was  the  amount  of  ethyl  alcohol  dissolved 


•  This   paper   was   received   iu    June    last,   just    after  the  last 
fleUng  of  tiie  Sesiion  1905-1906,  and  was  taken  as  read. 

t  A  temperature  of  100°  F.  has  been  recorded  on  one  occasion 
■  the  laboratory  during  the  past  summer. 


From  this  it  would  appear  that  even  the  carefully-pre- 
pared ethyl  alcohol  contained  quite  notable  quantities  of 
higher  alcohols.  This,  however,  was  largely  corrected  by 
subsequent  investigations. 

Three  lots  of  100  c.c.  of  the  control  amyl  alcohol  solution 
were  then  treated  in  similar  manner.  The  titration  of 
these  gave  inrtated  figures  tor  amyl  alcohol  in  the  same  way 
le  pure  alcohol  solutions,  but,  when  checked  by  the 
combining  weight  determination,  the  following  results 
were  obtained : — 


W— 

•  By  the  following  formula  x= 1 

Where   x=acetate   of   barium  in    mixed    salts;      W  =  barium 
hyd:  t  titration  in  grms.)  calculated  to  barium  valerate. 

\v  =  Weigtit  of  mixi  .  if  barium  fou 

=  ratio  ot  molecular  weights  oi  barium  aeetate  and  barium  valerate. 
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Table  No.  3. 
Tests  on  ethyl  alcohol  containing  0-111  grin,  amyl  alcohol  per  100  c.c.  (230  grms.  per  100  litres). 


No.  of  c.c. 

A'/IO  barium 

hydroxide 

used. 


Equivalent 

amyl  alcohol 

by  direct 

reading. 


Weight  of 
barium  salts, 

less  barium 
chloride. 


Combining 

weight  of 

mixed  acids. 


Calculated 
barium 
acetate. 


Calculated 
barium 
valerate. 


True 
amyl 
alcohol. 


Grms.  per  100 
litres  of 
absolute 
alcohol. 


■22-9 
22-6 
23-8 


0-2015 
0-1989 
0-2094 


0-3372 
0-3217 

lKi:,4n 


M-l 
79-4 
Bl-2 


0-1184 
0-1496 
0-1496 


(I-21SX 

0-1721 

0-2044 


0-1099 
11-omi:: 
0-1061 


228-11 
195-36 
220-22 


The  amyl  alcohol  found  in  each  case  was,  therefore, 
considerably  less  than  that  taken.  As  we  expected,  at 
these  high  temperatures,  considerable  quantities  of  ethyl 
alcohol  were  removed  by  the  tetrachloride  in  the  shaking 
out — also  apparently  the  extraction  of  amyl  alcohol  was 
not  quite,  though  nearly  complete.  Considering  the 
great  difference  effected  in  a  result  by  a  very  small  error 
in  the  determination  of  the  combining  weight  (vide  infra), 
we  think  that  some  at  least  of  the  discrepancies  are  due 
to  slight  errors  introduced  into  the  combining  weight 
determination  through  the  presence  of  large  quantities 
of  barium  acetate. 

The  above  experiments  were  under  actual  working 
temperature  conditions ;  it  now  became  necessary  to 
compare  the  results  with  those  obtained  at  low  tem- 
peratures. The  use  of  ice  to  cool  the  solutions  while 
shaking  out  was  not  found,  satisfactory  in  reducing  the 
working  temperatures,  as  it  was  found  difficult  by  this 
means  to  maintain  uniform  conditions.  Arrangements 
were  therefore  made  to  cany  out  the  extractions  with 
tetrachloride  for  a  series  of  tests  in  a  refrigerating  chamber. 
Through  the  courtesy  of  the  manager  of  the  Government 
Refrigerating  Works,  a  room  was  placed  at  our  disposal 
at  which  a  uniform  temperature  of  00°  F.  was  maintained. 
The  solutions,  previously  prepared,  and  the  required 
apparatus  and  reagents  were  transferred  to  this  chamber, 
and  allowed  to  acquire  the  temperature  of  the  air  before 
any  shaking  out  was  attempted — the  processes  were  then 
carried  out  as  usual,  and  the  separated  tetrachloride 
containing  the  higher  alcohols  was  returned  to  the  labora- 
tory for  oxidisation  and  the  subsequent  manipulation. 
Six  tests  corresponding  precisely  to  those  described  above 
were  carried  out  with  the  following  results.  Nos.  7,  8 
and  9  were  made  with  pure  ethyl  alcohol.  Nos.  10,  11, 
and  12  with  solutions  containing  0-111  grms.  of  amyl 
alcohol  per  100  c.c.  : — 


show  a  much  smaller  proportion  of  higher  alcohols,  i.e., 
that  little,  if  any,  of  these  bodies  remains  in  the  purified 
spirit,  as  we  expected.  The  difference  between  the  tests 
1,  2,  and  3,  and  7,  8,  and  9  in  this  respect,  is,  we  believe, 
due  to  the  presence  of  the  larger  proportion  of  barium 
acetate  present  in  the  first  three  tests,  which  tends  to 
introduce  slight  errors  and  magnify  the  effect  of 
those  errors  in  the  determination  of  the  combining 
weights. 

3.  The  extraction  in  tests  10,  11,  and  12  is  again  con- 
siderably below  the  theoretical. 

The  first  two  of  these  conclusions  confirmed  our 
expectations.  The  third  called  for  further  inquiry. 
This,  however,  was  conducted  in  connection  with  the 
other  series  of  experiments  already  referred  to,  and  these 
will   first  be  described. 

Experiments  with  regard  to  the  titration. — At  an  early 
stage  of  our  work  we  became  convinced  that  the  preliminary 
titration  "  for  mineral  acids,"  using  methyl  orange  as 
an  indicator,  was  not  reliable,  because  the  methyl  orange 
was  sensibly  affected  by  fatty  acids.  Thus  acetic  acid 
gives  an  acid  reaction  with  methyl  orange  which  is  not 
quantitative.  Even  after  a  titration  with  barium 
hydroxide  has  been  conducted  to  distinct  alkalinity  with 
methyl  orange,  a  considerable  amount  of  acidity  is  dis- 
closed by  the  further  addition  of  phenolphthalein.  The 
following  tests  illustrated  this  : — Four  solutions  of  acetic 
acid  in  distilled  water  were  prepared  containing  respec- 
tively (13)  0-03012  grm.,  (14)  0-06024  grin.,  (15)  0-09036 
grin.,  (16)  0-12048  grm.  of  acetic  acid  in  100  c.c.  These 
were  titrated  with  N/\Q  barium  hydroxide  using  methyl 
orange,  and  the  neutral  and  distinctly  alkaline  points 
noted.     The  titration  was  then  continued  to  the  end  point 


Table  No.  4. — Tests  at  temperature  of  60°  F. 


No.  of  c.c. 

Equivalent 

Weight  of 

Grms.  per  100 

N/10  barium 

amy]  alcohol 

barium  salts. 

Combining 

Calculated 

Calculated 

True 

litres  of 

hydroxide. 

by  direct 

I.  bs  barium 

weight  of 

barium 

barium 

amvl 

absolute 

used. 

reading. 

chloride. 

mixed  acids. 

acetate. 

valerate. 

alcohol. 

alcohol. 

1. 

3-4 

0-0299 

0-0478 

70-3 

0-0297 

0-0181 

0-0094 

19-57 

8. 

3-5 

0-0308 

0-0480 

69-6 

0-0343 

0-0137 

0-0071 

14-72 

». 

3-5 

CI-II3HS 

0-0494 

73-6 

0-0300 

0-0194 

0-0100 

20-67 

10. 

126 

0-1109 

u-l"l.s 

88-7 

0-0534 

0-0434 

0-0744 

154-35 

11. 

11-9 

0-1047 

0-192.'. 

94-3 

0-0276 

0-1649 

0-0856 

177-65 

12. 

12-0 

0-1076 

0-1906 

91-5 

0-0386 

0-152 

0-0789 

163-81 

The  following  points  were  at  once  suggested : — 

1.  That  the  ethyl  alcohol  apparently  goes  into  solution 
in  the  tetrachloride  to  a  much  smaller  extent  at  the  lower 
temperature,  and  consequently  much  less  acetic  acid  is 
obtained  on  oxidation,  but  that  nevertheless  titration 
alone  cannot  be  relied  upon  ;  in  all  cases  the  combining 
weights  of  the  organic  acids  must  be  determined,  and 
the  amount  of  valeric  acid  calculated  therefrom.* 

2.  That  the  figures    for  the   "  purified  "  ethyl  alcohol 


•  ThiB  latter  conclusion,  however,  was  found  to  be  fallacious. 


with    phenolphthalein.     The   amounts   of   2V/10    barium 
hydroxide  required  to  titrate  acetic  acid  were  : — 

Table  N    o. 


Test. 

Methyl  Orange 

neutral  point 

c.c. 

Distinct 

alkalinity 

c.c. 

Phenolphthalein 

end  reaction 

c.c. 

13 

14 
15 
16 

0-6 
1-6 
2-7 
3-9 

0-9 
2-0 
3-9 
5-0 

4-9 

9-8 

14-7 

19-6 

Deo.  16.  looe.]    maw  .v   BTACTS      mi.    m.i.i  \  \i  LRQ1   IRDT  PR0CE8S  FOR  HIQHEB    ILCOHOL6    IU: 


therefore  evident  that  the  use  of  methyl 
issible  when  I  is  present.* 

We  then  proceeded  to  inquire  what  was  the  probability 

ion    of    mineral    acid    in    the   process,    and 
ther  the  preliminary  I  iould 

Ik-  entirely  dispensed  with.     Three  lots  of   100 
irbon    tetrachloride    were    treated    with    the 
amount  of  oxidising  mixture,   .nil  in  exactly  thi 
as  in   an   estimation   of  higher   alcohols,   except    i1 

no    ethyl    alcohol  sent.     The    distillate 

ined  after  1 1, hi  whatever  with 

methyl  orange,  so  that  no  mineral  acids  were  present  as 

the  result   of  the  oxidising  mixture  alone  or  from  action 

n   the  tetrachloride.      In   one  case,   however,   the 
two  drops  of  methyl  orange  were  bleached  and  chlorine 
!    be   detected    bj    smell;     tries   of    this   substance 
d  also  be  detc  ted  by  smell  in  the  residues  of  the  other 
hi      tests.     This   bleaching  of   methyl   orange   his 

ed  in  a  number  of  eases  where   potable  spirits  have 
been  examined,  ami  may  be  due  to  (1)  decomposition  of 

ion  tetrachloride^  ;    (■_')  oxidation  of  chlorides,  pres 
as  impurities  in  the  oxidising  mixture;  or  (3)  introdu 
of  chlorine  compounds  in  the  sample  in  the  case  of  potable 
spirits. 

Three  extractions  (each  with  100  c.c.  of  tetrachloride) 
then  carried  out  precisely  as  in  the  Allen-Marquardt 
process,  in  all  respects  except  that  alcohol  was  absent. 
That  is  to  say,  the  shaking  with  salt  solution,  and  sub- 
sequent washing  with  saturated  salt  and  sodium  sulphate 
oris,  was  applied  in  each  case,  and  then  the  oxidation 
again  carried  out  as  in  the  last  three  tests.  Again  no 
action  on  the  indicator  (except  slight  bleaching)  was 
discernible  on  adding  methyl  orange ;  the  smell  of 
chlorine  was  again  detected.  It  would  appear  therefore 
that  no  mineral  acids  are  formed  in  the  process  or  from 
the  materials  used. 

The  following  table  gives  the  results  of  tests  Xos.  1  to 
12  recalculated  so  that  no  deduction  is  made  for  mineral 
acid,  but  all  acidity  is  taken  as  organic  acid  : — 

•  Vidt  also  Sutton — "  Volumetric  Analysis,"  and  Biedemann, 
Chem.  Kal..  1906. 

t  Throughout  the  experiments  pure  carbon  tetrachloride 
prepared  by  Merck,  specially  procured  from  Europe,  was  employed. 


It  was  now  pon  the  ai  tton  on   miner, 

b  id  bean  eliminal 

methyl  orange      I  bii  «  ii  dooi    u  folli  imylia 

(b.   pt.   128°— 131°)  mus  added  m  the  following 
■  I  i 
chloride:— (231    0-0383    grm.,    (24)    0-0877 
0-1560  grm.     These  solutions  were  oxidised    ind  I 
with  both  indicator.,  as  m   •  experiment 

I — 4,  with  the  following  results:  — 

Table  No.  7. 
JV/I0  Barium  hydroxide  reqttinj  to  tilratt  valeric  acid. 


Phenolplilhali' 

u. 

\    •:■■  ,. 

Alkaline 
c.c. 

End 

c.c. 

Equal  to 

amyl 
alcohol 

from 
theoretical. 

sa 
u 

0-4 
0-6 
l>0 

0-6 
0-9 
1-5 

0-04111 

7-2               0-0634 

0-1408 

0-0018 
0-0047 
0-0152 

It  is  evident,  therefore  (as  was  of  course  to  be  expected), 
that  valeric  as  well  as  acetic  acid  effects  methyl  01 
In  the  last  two  tests  it  will  be  noticed  that  app 
1  m-iderable  loss  of  amyl  alcohol  occurs,  equal  to  In  and 
">l  gnns.  respectively  in  Iimi  litres  of  absolute  alcohol,  and 
this  loss,  apparent  in  tests  I  — 12,  has  already  been  referred 
to  in  connection  with  the  first  series  of  tests.  This  was 
further  investigated.  The  residues  from  the  final  dis- 
tillation (after  oxidation)  in  tests  24  and  -Jo  wete  diluted 
and  asain  distilled.  The  distillates,  when  titrated 
required  0-1  c.c.  and  0-2  c.c.  AT/10  barium  hydroxide 
solution  respectively.  The  corks  used  during  the  oxida- 
tion* were  boiled,  and  the  solutions  obtained  in  each  case 
took  a  further  0-1  c.c.  of  alkali.  These  figures  give  a 
further  yield  of  0-00176  grm.  and  0-00264  grm.  of  amyl 


foil. 


All  corks  used  throughout  the  process  were  protected  with  tin 


Table  No.  6.  —  Tat*  on  pure  alcohol. 
Temperature  rising  from  86°  to  92°  F. 


Test. 

Volume  of 

-V/lo  barium 

hydroxide  used. 

Equal  to  amyl           Combining               Barium 
alcohol.              weight  of  acid             acetate. 

Barium 
valerate. 

Equal  to  amyl   ,         *myl  a  ^h,?L. 
alcohol           1    Parts  per  100  Utres 
a,co,K>1-                absolute  alcohol. 

1. 
3- 

c  c. 
IS- 3 
17-0 
16-5 

grms.                                                      grnis. 
0-1434                          61-1                        0-2027 
0-1496                            62-7                          0-2027 
0-1452                          61-1                        0-2048 

grms. 
0-0069 
0-01-7 
0-0074 

0-0036 

,...  197 
0-0038 

7-46 

20-04 
7-88 

24-9 
24-3 
25-8 


Tests  on  elhyl  alcohol  containing  0111   grm,  of  amyl  alcohol  per  100  cc. 


0-2101 
0-2270 


76-3 
■  - 
77-8 


0-1945 
0-18M 


0-1635 
0-1068 
0-1052 


0-0840 
0-0555 
0-1013 


176-25 
115-21 
210-24 


on  pure  alcohol. 
Temperature  of  60=  F. 


Test. 


Volume  of 

A*/10  barium 

hydroxide  used. 


Equal  to  amyl 
alcohol. 


Combining 
weight  of  acid. 


Barium 


Equal  to  amyl 
alcohol. 


Amyl  alcohol, 
parts  per  100  litres 
absolute  alcohol. 


7. 
S. 


C.C. 
4-0 
3-9 
3-9 


grms. 
0-0343 


66-3 
59-9 


grnis. 
0-0466 


_r"t- 
0-012 
0-0086 
0-0159 


0-0062 


7-06 

17-02 


10. 
11. 
12. 


13-7 

13-2 
13-0 


I   elhyl  alcohol  containing  0-111   grm.  of  amyl  alcohol  per  li«>  c.c 


0-1205 
0-1162 
0-1144 


S4-4 
88-6 
86-8 


0-0660 

0-0595 


0-1412 
0-1522 
0-1411 


0-0733 

....  r ... 
0-07  - 


loS-16 
16  -j.< 
151-95 
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alcohol  respectively.  The  loss  could  not  therefore  be 
ac-ounted  (or  in  these  directions.  In  ease  the  error 
might  be  due  to  impurities  in  the  amyl  alcohol  used,  that 
employed  in  the  previous  tests  was  refraetionated,  and 
only  that  portion  boiling  between  129-5°  and  130°  C.  was 
used  for  a  further  series  of  tests. 

Tests  26  to  35 — ten  lots  (each  100  c.c.)  of  purified 
ethyl  alcohol  were  diluted  to  15°  under  proof,  and  amyl 
alcohol  added  so  that  the  first  five  solutions  contained 
grm.,  and  the  second  five  0-04906  grin.  They 
were  then  salted  out  and  extracted  in  the  usual  way, 
except  that  two  successive  washings  of  40  c.c.  of  tetra- 
chloride solution  were  used,  and  then  the  usual  washings 
of  30.  20.  and  10  c.c,  making  140  c.c.  of  tetrachloride  in 
all.*  The  end  titration  was  made  with  phenol phthalein 
alone,  and  the  total  acidity  reckoned  as  organic  acids.  In 
other  respects  the  process  was  conducted  in  exactly 
the  usual  way.  The  room  temperatures  during  the  tests 
varied  from  68° — 74°  F.  The  results  are  given  in  Table 
No.  8. 


loss  in  others,  trifling,  in  fact,  as  compared  with  the  loss 
when  oxidation  was  conducted  under  a  reflux  condenser. 
After  titration,  the  carbon  tetrachloride  was  separated 
from  the  aqueous  solution  of  barium  valerate,  the  flask 
and  separator  washed,  and  the  washings  added  to  the 
aqueous  solution,  which  was  evaporated  in  large  platinum 
dishes  to  dryness,  and  the  residues  further  dried  for  one 
hour  at  100°  C.  In  no  case  was  the  theoretical  amount 
of  barium  valerate  obtained,  and  in  most  cases  the  loss 
was  very  serious.  In  one  experiment,  a  weighed  quantity 
of  barium  carbonate  was  added  to  the  solution  during 
evaporation,  to  see  if  this  would  prevent  loss  of  valerio 
acid,  but  without  result. 

In  any  attempt  to  correct  the  titration  result  in  the 
Allen-Marquardt  method,  when,  by  reason  of  the  tem- 
perature of  "  shaking  out,"  acetic  acid  may  be  present, 
it  is  obvious  that  this  loss  of  valeric  acid,  by  lowering  the 
apparent  combining  weight  of  the  organic  acids,  will  intro- 
duce a  grave  error.  Thus,  taking  the  maximum  loss  in 
the    present    series    of    experiments    (test    No.    43),    the 


Table  No.  8. 

Experiments  on  ethyl  alcohol  of  85  per  cent,  proof  spirit,  containing  quantities  of  amyl  alcohol  boiling  between 

129-5°  and  130°  C. 
Temperature  ol  60*  F. 


Amount 

Amount  of 

Loss  of 

of  amvl 

amyl  alcohol 

amyl 

Laboratory 

Vol.  Of 

Weight  of 

Amount  of 

Amount  of 

Combining 

alcohol 

recovered. 

alcohol. 

tempera- 

N/10 

barium 

amyl 

ethvl 

weight  of 

taken,  ex- 

expressed 

expressed 

ture 

No.  of 

barium 

salts 

alcohol 

alcohol 

mixed  or- 

pressed as 

as  grms.  per 

as  grms.  per 

during  the 

test. 

added. 

hydroxide 
used. 

obtained. 

recovered. 

recovered. 

ganic  acids. 

grms.  per 

100  litres  of 

absolute 

alcohol. 

100  litres 

of  absolute 

alcohol. 

100  litres 

of  absolute 

alcohol. 

the  process 
of  shaking 

out. 

°F. 

c.c. 

grnis. 

grms. 

grms. 

26. 

0-0867 

19-6 

0-2873 

0-07850 

0-0491 

79-1 

178-70 

161-80 

16-90 

74 

27. 

0-0867 

19-7 

0-2860 

0-07320 

0-0523 

77-7 

178-70 

150-88 

27-82 

74 

28. 

0-0867 

19-2 

0-2803 

0-07471 

0-0492 

78-5 

178  70 

154-00 

24-70 

74 

29. 

0-0867 

19-2 

0-2754 

0-0644 

0-0546 

75-7 

178-70 

1:12-74 

45-96 

74 

80. 

0-0867 

16-9 

0-2480 

0-0682 

0-0431 

78-6 

178-70 

140-56 

38-14 

68 

31. 

0-114906 

14-4 

0-2029 

0-04050 

0-0450 

73-4 

101-11 

83-48 

17-63 

68—69 

33. 

0-04906 

14-7 

0-2083 

0-04376 

0-0447 

74-9 

101-11 

90-19 

10-92 

68 — 69 

33. 

0-04906 

13-2 

0-1868 

0-03910 

0-0402 

74-0 

101-11 

80-59 

20-52 

68—69 

34. 

0-04906 

14-2 

01995 

0-03873 

0-045 

73-0 

101-11 

79-77 

24-34 

70 

35. 

0-04906 

12-8 

0-1795 

0-03444 

0-0408 

72-8 
Average 

101-11 
loss  of  amyl 

70-99 
alcohol 

30-12 

70 

25-40 

It  will  be  seen  that  a  loss  occurred  in  all  cases,  which 
has  been  calculated  into  grms.  per  100  litres  of  absolute 
alcohol.  The  original  alcoholic  strengths  of  the  solutions 
were  those  of  ordinary  bottled  commercial  spirits,  and 
therefore  the  loss  is  that  which  might  be  expected  in  the 
examination  of  such  spirits.  The  average  loss  is  more 
than  half  the  maximum,  and  more  than  twice  the  minimum. 
The  uniform  amount  of  ethyl  alcohol  extracted  in  these 
testa  as  shown  in  column  6  is  particularly  interesting. 

It  has  been  pointed  out  by  Schidrowitz  (Analyst,  30, 
p.  191)  that  some  loss  is  incurred  through  the  incomplete 
condensation  of  tetrachloride  containing  valeric  acid  in 
the  reflux  condensers  used  during  the  oxidation  process, 
and  he  recommends  the  use  of  special  rod  and  disc  con- 
densers and  ground  in  glass  connections.  These  were 
not  procurable  here,  so  we  made  experiments  with  the 
oxidation  process  carried  on  in  pressure  bottles.  The 
results  of  these  were  so  satisfactory  that  in  future  we 
intend  to  use  this  apparatus  in  preference  to  reflux  con- 
densers. The  method  has  also  the  great  advantage  of 
saving  at  least  half  the  time  in  oxidation,  though  it 
requires  more  personal  attention  on  the  part  of  the 
analyst. 

Tests  in  closed  bottles. — Thirteen  tests  with  varying 
quantities  of  pure  amyl  alcohol  dissolved  in  purified 
carbon  tetrachloride  were  carried  out.  The  tests  were 
enclosed  in  8  oz.  flat  stoppered  bottles,  clamped  in  specially 
prepared  brass  frames.  They  were  heated  for  four  hours 
in  a  water  oven,  at  a  temperature  of  about  96°  C,  and 
were  shaken  for  one  minute  about  every  seven  minutes. 
From  the  annexed  table  it  will  be  seen  that,  by  direct 
titration,  there  was  no  loss  in  some  cases  and  very  slight 

•  This  precaution  was  taken  to  see  if  any  further  extraction  of 
amyl  alcohol  occurred.  The  results  showed  that  no  such  effect 
was  obtained. 


theoretical  amount  of  barium  valerate  was  0-161  grm., 
but  the  actual  weight  of  barium  valerate  obtained  was 
only  0-1468  grm.*  ;  the  difference,  0-0142  grm.,  indicates 
di  r'cctly  a  loss  of  0-007  grm.  of  amyl  alcohol ;  this  difference 
however,  also  increases  the  apparent  amount  of  barium 
acetate  present,  and  taking  into  account  the  lowering 
effect  of  this  upon  the  combining  weight,  it  represents 
a  loss  of  0-0298  grm.  of  amyl  alcohol  on  a  total  of  0-0836 
grm.  as  found  by  titration.  The  error  thus  introduced  is 
described  in  the  appended  table  as  "  working  error," 
while  the  direct  error  is  shown  in  column  5. 


Table  No.  9.- 

-Tests  in 

pressure  bottles. 

1 

2 

3 

4 
Amyl 

5 

6 
Resulting 

alcohol 

Loss  of  amyl 

working 

Amyl 

found  by- 

alcohol  calc. 

error. 

No. 

Amyl 

alcohol 

combined 

directly   from 

Loss  of 

alcohol 

found  by 

weight 

loss  of 

amyl 

used. 

titration. 

method. 

valeric  acid 

alcohol. 

grm. 

grm. 

grm. 

grm. 

grm. 

36 

0-ii:-,45 

0-0356 

0-0239 

0-00-0 

0-0117 

37 

0-0392 

0-0370 

0-0348 

00005 

0-0022 

38 

0-0003 

0-0585 

0-0435 

0-00;.=, 

0-0150 

39 

0-0633 

0-0633 

0-0438 

0-0050 

0-0195 

40 

0-0716 

0-0713 

0-0430 

0-0071 

O-02-Mi 

41 

0-0741 

0-0729 

0-0585 

0-0035 

0-0144 

42 

0-0777 

0-0765 

0-0552 

0-0050. 

0-0213 

43 

0-0834 

0-0836 

o-o;,:ii! 

0-0073 

0-0298 

44 

0-0863 

0-OS40 

0-0687 

0-0038 

0-0153 

45 

U-II92  : 

0-0902 

0-0626 

n  ootls 

0-0276 

46 

0-0986 

0-0959 

0-0661 

0-0073 

n.0298 

47 

0-0996 

0-1012 

0-0741 

0- 17 

0-0271 

48 

0-1040 

0-1047 

0-0763 

0-007 

0-0284 

*  These  are  working  figures  not  shown  in  the  table. 
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The  loss  in  the  reflux  condensers  ir  then  for* 

to  be  a  vorj  Bcrioua  and  oonstanl  one.  aa  pointed  "'it  by 
Bohidrou  il  ■  ;  bul  a  -till 

boon   overlooked,    viz.,   thai    due   to   thi  ralerio 

laid    bj  ion    from    the   barium 

tion    of   the   combining    wei  I 

groat  that  in  our  opinion  il  the  value  ■■<" 

t  In  ~  operation, 

\    pe  uliar  « as    noticed    dui  in  |    I  lie  e 

al  tests,  which  we  huve  not  teen  previously  reoo 
II  cases  where  the  amount  o<  amyl  ilcohol  i  ■(  id  upon 
approached  0-1  grm.,  a  heavy  precipitate  was  produced 
during  the  oxidation.  In  the  subsequent  distillation, 
at  the  point  when  the  last  tetrachloride  was  boiled  off 
a  heavy,  dry  looking  scum  formed  in  the  distilling  Bask, 
Hid  only  disappeared  when  the  remaining  [iiid, 

had  boiled  for  some  little  time.  Only  in  one  case  during 
the  analysis  of  over  100  samples  of  commercial  spirits 
was  this  effect  observed,  ami  that  was  a  case  where  the 
higher  aloohola  were  present  in  exceptionally  large 
quantities. 

Uthough  the  conclusions  arrived  at  may  appear  in 
■Dme  instances  to  be  based  on  a  very  small  series  of  tests. 
we  would  like  to  say  that  in  every  instance  the  results 
of  these  special  series  have  been  confirmed  by  others 
obtained  in  a  very  extensive  examination  recently  made 
in  the  laboratory,  embracing  1 ' '5  different  brands  of 
commercial  spirits. 

Conclusions. 

1.  In  order  to  obtain  complete  oxidation  of  the  amyl 
alcohol  and  recovery  of  the  valeric  acid,  the  pressure 
bottle  method  is  preferable  to  the  use  of  reflux  condensers. 

■J.  Serious  loss  of  valeric  acid  occurs  in  the  process  of 
drying  the  barium  salts  for  estimation  of  the  combining 
weight  of  the  acid. 

3.  At  temperatures  exceeding  60'  F.,  the  solubility  of 
ethyl  alcohol  in  carbon  tetrachloride,  and  subsequent 
formation  of  acetic  acid  during  oxidation,  render  it 
impossible  to  calculate  the  higher  alcohols  from  the 
titration  alone  ;  this  solubility  increases  with  the  working 
tem|H>rature. 

4.  The  titration  for  mineral  acids  is  unnecessary,  and 
introduces  errors. 

5.  Accurate  results  may  be  obtained  by  observing  the 
.following   points : — 

(<i)  The  shaking  out  to  be  performed  at  a  temperature 

of  00°  F..  or'less. 
(6)  The  oxidation  to  be  conducted  in  pressuie  bottles, 
(r)  The    higher    alcohols    to    be   determined    by   direct 

titration    only,    calculating    all    acidity    as    valeric 

acid. 


Newcastle  Section. 


1  I     at       I  on      Thursday, 

\  1906. 


dr.  j.  t.  inw  in  rata  i  u  uk. 


I  die  Slnw  Mi  I  d  (awarded  annually  to   a     ' 
of  \rmstrong  College)  was  presented  to  Mr.  !•'.  ( 1.  Trobridge. 


THE  GASES  ENCLOSED  IN  COAL   AND   CERTAIN 
COAL    DUSTS. 

BY    F.    G.    TBOBRIDOE. 
Communicated  by  Professor  Bedson. 

This  note  sets  forth  the  results  of  the  analysis  of  the 

*  enclosed  in  the  coal  constituting  the    Busty  Seam, 

•  irtlev.  in  the  County  of  Durham,  together  with  the 
examination  of  the  gases  enclosed  in  the  dust  formed 
in  the  screening  of  the  coal,  and  in  samples  of  dust  col- 

ad  on  the  timbers  in  the  mine.  The  samples  were 
i  led  by  Mr.  Philip  Cirkup,  who  also  kindly  gave 
a  section  of  the  seam,  showing  the  relative  proportions  of 
bright  coal  and  "  dant  "  which  constitute  this  seam.* 

The  method  of  extracting  the  gas«s  from  the  coal  is 
practicallv  that  adopted  by  W.  J.  Thorns.  \  weighed 
amount  of  the  coal  or  dust  contained  in  a  round  bottomed 
Bask  is  sealed  on  to  a  mercury  air-pump,  e.g.,  either  a 
Copier  or  Geissler  pump.  The  air  was  removed  in  the 
usual  manner,  and  in  establishing  a  vacuum  the  last 
portion  of  air  was  collected,  and  analysed.  The  coal 
was  now  allowed  to  remain  in  the  exhausted  flask,  &c, 
for  several  days,  the  gas  evolved  being  pumped  oB 
from  time  to  time,  collected  over  mercury,  and  subse- 
quently  analysed.  After  removal  of  these  gases  the  coal 
was  next  heated  for  several  hours  by  means  of  water  kept 
boiling,  the  gas  so  driven  off  was  pumped  oB,  collected, 
measured,  and  analysed.  This  procedure  was  repeated 
until  it  was  nidged  that  the  whole  of  the  gas  obtainable 
under  these  conditions  hod  been  expelled. 

The  gases  obtained  in  this  manner  were  analysed,  the 
apparatus  devised  by  Dr.  Sodeau  being  used  for  this 
purpose. 

The  following  table  contains  a  statement  of  the  results  : — 


Weight  of  coal    . . 

Last  portion  of  air 
it     ordinary 
temperature 

lime  ot  9U1 
■    100     < 

Time  of  heating. . 

Volume  of  gas  at 
100  C.  per  100 
grms.  of  eoal 


Carbon  dioxide    . . 

Sen    

Carbon  monoxide 

Oleftnes    

Paraffins  CnHm+il 
Nitrogen    


Bright  coal. 


•296  grms. 
22-04  c.c.  N.T.P. 

63-1    c.c.  XT. P. 

16  davs 
414-0 c.c.  N.T.P. 

68  hours 


139  c.c.  XT. P. 


3-0 
22-5 


16-1 
58-4 


7-0 

3-2 
0-7 

53-4 
35-7 


4-0 
0-3 
0-8 

93-9 
1-0 


•  Dant.' 


Surface  dust. 


246  grins. 
30-47  c.c.  XT.  P. 

35-62  c.c    XT  P. 

167  hours 
86-0  c.c.  XT.  P. 


35-0  c.c.  X.T.P. 

Parts  per  cent, 
b. 


156  grm*. 
11-17  c.c.  X.T.P. 

8-54  cc.  X.T.P. 

7  days 
14-25  c.c.  XT.  P. 


9-2  c  e.  X.T.P. 


2-9 
25-1 


3-1 
6S-9 


17-1 
10-8 


9-4 

62-7 


35-8 
0-8 
1-5 

60-S 
1-6 


3-0 

23-5 

0-0 

4-7 

68-8 


4-0 

S-5 


84-9 


Dust  from  timbers. 


55-8 

4-2 

22-5 
14-9 


201-0  grms. 
17-46  c.c  XT  P. 

2-92  c.c  X.T.P. 

22-67  c.c.  X.T.P. 

11-4  c.c.  XT.  P. 


5-6 

19-4 
1-4 

1-9 

71-7 


4-7 


2-2 
79-4 


S5-1 
2-9 
0-4 


-1-8 
-9-8 


(a)  Last  portion  of  air.     (6)  Ordinary  temperature,     (e)  At  100'  C. 
•  The  term  "  dant "  applies  in  the  North  of  England  to  the  black  substance  sometimes  called  "  it  Jtaer  of  Coal  "  or  "  Mineral  Charcoal." 
■which  is  found  in  thin  layers  in  the  seams  of  coal. 
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The  proximate  analysis  of  these  samples  of  coal,  dust, 
&c  .  has  leen  made  by  Miss  E.  Oliver,  B.Sc. ;  the  following 
table  contains  a  statement  of  the  results  : — 


Bright 
coal. 

"  Dant." 

Surface 
dust. 

Dust  from 
timbers. 

Volatile  matter  . . 
Filed  carbon    . . . 
Ash 

0-63 
31-47 
64-12 

3-78 

1-09 
15-20 

75-41 
8-3 

0-81 

28-4 
61-82 
8-97 

3-07 
22-33 

29-01 
45-59 

100-00 

100-00 

100-00 

100-00 

Although  the  investigations  of  von  Meyer.W.  J.  Thomas, 
Fedson,  and  McConnel),  Dr.  Brookmann,  the  Reports  of 
the  Fire-Damp  Commissions  in  Prussia  and  Austria,  &c, 
have  made  us  familiar  'with  the  general  character  of  the 
gases  enclosed  in  coal  and  coal  dust,  there  are  still  some 
points  of  interest  brought  to  light  in  the  analyses  detailed 
above.  In  the  tirst  place,  it  is  evident  that  the  bright 
coal  is  mainly  responsible  for  the  occluded  gases  in  a 


showing  that  coal,  after  removal  from  the  mine,  not  only 
gives  off  its  "  enclosed  gases,"  but  takes  up  gases  from 
the  air  and  oxygen  preferentially  to  nitrogen. 

Attention  is  being  directed  to  the  nitrogen  contained 
in  the  occluded  gases,  with  the  object  of  ascertaining  the 
presence  or  otherwise  of  the  inert  gases,  which  are  asso- 
ciated with  atmospheric  nitrogen.  As  the  experiments 
are  still  in  progress  it  has  not  been  thought  desirable 
to  include  an  account  of  these  in  this  note. 

A  similar  examination  has  been  made  of  the  occluded 
gases  in  a  sample  of  coal  dust  from  the  Fernie  Mine  in 
British  Columbia,  where  an  explosion  occurred  in  1902. 
The  sample  of  dust  (remarkable  for  its  fineness),  and  also 
of  the  coal  from  the  same  mine  were  obtained  by  Dr.  Bedson 
from  Mr.  J.  Ashworth,  Mining  Engineer,  Derby,  England. 

The  gases  differ  from  those  of  the  Busty  seam,  in 
character  of  the  combustible  constituents,  which  are 
undoubtedly  mixtures  of  higher  homologues  of  the 
marsh  gas  series.  In  fact,  the  composition  of  these  gases 
is  not  dissimilar  to  that  of  the  gases  obtained  by  Bedson 
(loc.  cit.)  from  the  Rvhope  coal  dust  and  coal. 

The  following  table  contains  the  results  of  the  analyses  of 
the  occluded  gases  : — 


Fernie  coal. 


Vol.  from  100 
grms.  coal. 

Carb.  diox. 

Oxygen. 

CnH2n. 

Carbon 
monoxide. 

C11H2I  "f*  2- 

Nitrogen. 

Coal  Dvst — 
(a)  Gas  at  ordinary  temperature 
(fci  Gas  at  100°  C 

c.c. 
12-8 
16-2 

22-2 
23-1 

25-5 

36-7 

7-5 
16-5 
35-4 

9-7 
11-7 

10-6 
7-2 
1-0 

0-0 
0-0 

0-0 
0-0 
0-4 

0-0 
0-0 

0-0 
0-9 
7-9 

5-3 
10-8 

8-6 
24-3 
52-7 

59-5 
40-6 

Coal— 

{d)  Gas  at  ordinary  temperature 

73-3 

57-1 
2-6 

sample  of  coal,  yielding  not  only  the  larger  volume,  but 
also  the  larger  proportion  of  combustible  gas.  Further,  the 
results  of  the  explosion  of  the  combustible  gas  show  this 
constituent  to  be  almost  entirely  marsh  gas,  as  is  that 
from  the  "  dant  "  also  ;  whereas  the  combustible  gas 
yielded  by  the  dust  formed  in  screening  the  coal  gives 
results  which  are  most  easily  interpreted  as  indicating 
the  presence  with  marsh  gas  of  other  hydrocarbons  of 
the  paraffn  series  ;  although  this  indication  is  not  so  marked 
as  that  obtained  by  Bedson  in  his  examination  of  the 
gases  obtained  from  the  dust  produced  in  the  screening 
of  coal  at  Eyhope,  and  communicated  to  the  North  of 
England  Mining  Institution  in  1888.  The  presence  of  the 
higher  homologues  of  marsh  gas  in  similar  dusts  has  also 
been  drawTi  attention  to  in  the  Report  of  the  Austrian 
Fire  tamp  Commission. 

The  proportion  of  oxygen  in  the  last  portion  of  air 
removed  in  the  evacuation  of  the  vessels  containing  the 
coal  calls  for  remark.  It  will  be  noted  that  its  proportion 
to  the  nitrogen  is  greater  than  in  air.  This  confirms  an 
observation  described  by  Bedson  (Trans,  of  Federated 
Institution  of  Mining  Engineers.  1902).  in  which  pieces  of 
freshly  hewn  coal  were  let  up  into  the  Torricellian  vacuum 
of  a  specially  constructed  barometer;  and  the  gases  given 
oS  removed  and  analysed.  Coal  of  the  same  origin  was, 
after  being  exposed  to  the  air  of  the  laboratory,  treated 
in  a  similar  manner.  The  analysis  of  the  gases  obtained 
in  this  way  gave  the  following  results  : — 


Carbon  dioxide 

Oxygen 
Marsh  gas 
Nitrogen 


Freshly 

hewn 
coal. 

1-65 

8-79 

44-60 

44-76 

100-00 


Coal  after 
exposure 
to  the  air. 

1-18 
23-80 

3-58 

71-44 

100-00 


The  results  of  the  explosion  of  the  combustible  con- 
stituents of  these  gases,  gave  the  following  values  for 
"  n  "  in  the  formula  CnH0n  + 2- in"  °"  n  =  (approximately) 
1,  in  "6,"  n  =  4-4,  in  "c,"n  =  2-l,  in  "  d,"  n  =  l-8,  and 
in  "  c,"  2-5. 


Scottish  Section. 

Meeting  held  at   Glasgow  on  Friday,    November  9,  1906. 


PROF.    THOMAS    GRAY    IN    THE    CHAIR. 


THE  MANUFACTURE  OF  CYANOGEN  BROMIDE. 

BY   THOMAS    EWAN,    M.SC,    PH.D. 

The  use  of  cyanogen  bromide  as  a  solvent  for  gold  was 
first  proposed  by  Dr.  Gaze,  of  Westport,  New  Zealand, 
in  1892,  shortly-  after  the  introduction  of  the  cyanide 
process  of  gold  extraction.  Sulman  and  Teed  in  1894 
showed  that  it  was  only  efficient  as  a  solvent  for  gold 
when  used  with  an  alkali  cyanide,  its  function  being  the 
same  as  that  of  oxygen  in  the  solution.  The  greater 
rapidity  of  extraction  which  may  be  obtained  by  the 
use  of  cyanogen  bromide  does  not,  as  a  rule,  make  up 
for  the  extra  cost  of  the  reagent,  and  its  use  is  therefore 
limited  to  a  few  refractory  ores  which  cannot  be  treated 
satisfactorily  by  cyanide  alone. 

Before  the  introduction  of  Sulman  and  Teed's  process 
cyanogen  bromide  was  made  by  adding  a  solution  of  a 
cyanide  to  bromine,  thus,  Br,  +  KCN  =  KBr  +  BrCN.  It 
was  soon  found,  however,  that  cyanogen  bromide  itself 
polymerises  much  too  readily  to  permit  of  its  transport, 
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more     especially     through     tropical     latitudes.     Similar 
difficulties  in  the  case  "I    hromine  led  to  the  introduction 
of  two  new  processes  of  manufacture,  which  weredesi 
l'\   C    Itopner  in   1901   (Zeits.  angew.  Chein.,   1901, 
In  the  lir-t   of  these  dilute  sulphuric  acid  was  added  to 
a    solution    containing    sodium     bromide,     brori   lb 

tide   in   the   proportions   5N  I 

To    t'.,   tin-  cyanogen    bromide   produced  distilling 
In  this  proi  ess  only  one-half  of  the  bromine  is  obtained  In 

the    form    of    cyanogen    bromide.     The    sec 1    pro 

which  is  that  now  employed,  avoids  the  loss  of  bromine  by 
using  a  larger  quantity  of  bromate,   the  reaction    b< 
2NaBr  +  NaBr03+3Xa<  \'  +  3H.S04      :U'.rc.\  +  :;\ 
+3H.O. 

Ilu-  reaction  of  bromio  and  bydrobromic  acida  mis 
studied  by  Judson  and  Walker  (J.  t  hem.  Soc,  1898, 
73.  410).  They  showed  that  it  occurs  in  stages;  the 
lirst  change  is  a  slow  one  represented  bv  the  equation, 
•jll  +Br'+BrO,  KBrO  +  HBr02.  This  is  followed  bj 
the  two  instantaneous  changes,  HBrO  +  HBr  I  '.r.,  +  H.,1 » 
and  HBr02+3HBr=2Br?  +  2H20.  The  rate  at  which 
tlu-  change  proceeds  is  that  of  the  firsl  reaction  and  is 
expressed  bv  the  equation  — 

_d^rv  =  k  [Ch,]2  [Cb/j  [CROi#] L 

where   Cif.Cn/,    and    CbiOs'    are    the   concentrations,   in 

frnin  molecules  per  litre,  of  the  hydrogen,  bromide,  and 
romate  inns  respectively. 

Judson  and  Walker  made  two  sets  of  measurements 
of  the  velocity  of  the  reaction  between  pure  bromic  and 
hydrobromic  acids  in  aqueous  solution  at  l'.'i  .  The 
average  values  of  k  in  equation  ill  calculated  from  the 
results  of  these  measurements  are  285  and  309. 

I  n  idea  few  measurements  by  the  method  described  by 
Judson  and  Walker,  using  a  commercial  "  bromine 
salt  "  containing  sodium  bromate  and  bromide  in  the 
proportion  XaBr03:5XaBr.  The  reaction  was  started  by 
adding  the  exact  quantity  of  hydrochloric  acid  required  to 
liberate  the  bromic  and  hydrobromic  acids  and  to 
neutralise  a  small  quantity  of  sodium  carbonate  which  was 
present  in  the  salt.     The  results  obtained  at  2.V  were: — 


Time  in 
rains. 

CBrOj'. 

k. 

Time  in 
mills. 

CBro,'. 

k. 

0 

3 

6 

15 

0-0254 
0-0126 
0-0094 

(Mills;! 

Average  . . 

269 
34S 
211 

(1 
5 

17 

0-0127 
0-0094 . 
0-0068 

Average  . . 

27S 
296 

276 

285 

The  presence  of  sodium  chloride  has,  therefore,  as  was  to 
be  expected,  no  effect  on  the  rate  of  the  reaction.  The 
value  of  k  at  2o"  may  be  taken  as  290. 

When  bromic  and  hydrobromic  acids  react  in 
presence  of  hydrocyanic  acid,  it  appears  possible  that 
in  addition  to  the  simple  reaction  of  bromine  on  hydro- 
cyanic acid,  Br2+HCN  =  HBr+BrCX.  other  chai 
mav  occur.  The  bronious  and  hypobromous  acids 
produced  as  intermediate  products  of  the  change  might 
react  thus.  HCX  +  HBrO  =  H20+  BrCX 

3HCX  +  HBr02  =  2H„U  +  BrCX  +  C.,X., 

The  first  of  these  reactions  would  not  affect  the  rate 
of  change,  because  it  is  equivalent  to  the  rea. 
HBrO  +  HBr  =  Br2+H20  and  Br.,  +  HCX  =  BrCX  +  HBr. 
but  the  second  reaction  would  leave  hydrobromic  acid 
in  solution  which  would  otherwise  have  been  decomposed, 
and  in  this  way  would  accelerate  the  reaction.  The  same 
woidd  be  true  of  the  reaction  HBr03  +  oHCX  = 
BrCX  +  2C,X2  +  3H20. 

Measurements  of"  the  velocity  of  reaction  were,  there 
fore,  made  partly  in  order  to  clear  up  the  mechanism 
of  the  reaction,  partly  to  find  the  time  required  for  com- 
plete reaction  under  various  conditions. 

The  experiments  were  made  as  follows:  The  necessary 
quantities  of  sodium  bromate,  bromide,  and  cyanide  were 
mixed  in  small  flasks  with  india-rubber  stoppers,  diluted 
to  the  strength  desired  and  placed  in  a  water  bath  heated 


to  26"  c.  mi  id  the  solution*  bad  acquired  tl  'urc 

The  quantity  of  hydrochloric  add  required  to  neuti 
the  ite  the  bromio  and  hydrobromic 

in  in  quickly,  and  the  mixture  allowed 
|  at  26    foi    *   men  ured  ' 

oda,  winch 

on  verts  the  oyanogen  bromide  mt  o  oyanate  and  bromide. 

The   mi  ■  then    titrated    with   silver 

nitrate  and   potassiun tide  indicator,  after  which  the 

Inn, hi  was  acidified,  excess  "t  potassium  iodide  added. 

and  the  iodine  liberated  bj   I  hi    ai  t  ion  of  the  

I ii'  acid  on  the  hydi  I  titrated  with  sodium 

The  results   obtained    •< ntained    in    thi    i"llowing 

The    inil  i  i 
I   i  he  bromic  acid   i 
quantities  of  the  other  substances  the  lolution. 

jence  of  a  little  Bodiuro  carl ate  in  t  he  salts  used 

accounts  for  the  extra  sodium  chloride  pri  sent. 


Initial   concentration   of  bromic  acid  =  0-0102  gr.   mol 
per  litre.     Composition  of  solution — 

HBrOs+4-96HBr+3-04HCN+9-88NaCL 


at.  ol 

rime  in 

hydrocyanic  add 

bromic  add 

k. 

MIIIIS. 

niged. 

unchanged. 

8 

69-2 

72-7 

270 

14 

51  - 

64-1 

244 

27 

43-2 

4C.-1 

264 

(14 

24-4 

266 

87 

14-3 

16-6 

307 

117 

1U-3 

12-2 

297 

275 

If. 

Initial   concentration   of  bromic  acid  =  0-0204  gr.   mol. 

per  litre.      Composition  of  solution  — 

HBrO3  +  4-96HBr+3-04HCX  +  9-8SXaCI. 


Per  cent,  of 

Per  cent,  of 

Time  in 

hydrocyanic  add 

bromic  acid 

k. 

lnios. 

unchanged. 

unchanged. 

2 

56-2 

58-3 

250 

3 

48-5 

i.-.-l 

262 

4 

39-ft 

43-0 

253 

6 

31-6 

34-4 

- 

9 

22-3 

260 

30 

1-7 

5-8 

255 

m. 

Initial  concentration  of  bromic  acid  =  0-O2136  gr.  mol. 
per  litre.     Composition  of  solution — 

HBr03  +  -2HBr+3HCX  +  ('ellXaCl  +  (Mil-2XaBr03  + 
0-024NaBr. 


Per  cent,  of 

Per  cent,  of 

Time  in 

hydrocvanic  acid 

bromic  acid 

k. 

nuns. 

unchanged. 

unchanged. 

4 

B5-2 

V-.-6 

314 

12 

70-6 

72-2 

27:. 

21 

61-8 

27(1 

38 

52-8 

;.4-2 

78 

410 

11-8 

288 

1(11 

36-5 

38-3 

'.44 

247 

25-5 

2--4 

338 

304 
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IV. 

Initial  concentration  of  the  bromie  acid  =  0-02322  gr.  mol. 
per  litre.     Composition  of  solution — 

HBrO3  +  2HBr  +  3HCN  +  6-llXaCl  +  0-15HCl. 


Time  ii 
mins. 


Per  cent,  of 

hydrocyanic  acid 

unchanged . 


Per  cent,  of 
bromie  acid 
unchanged. 


3 

83-5 

83-2 

316 

5 

:--i 

80-4 

2fi4 

13 

62-7 

640 

344 

29 

49-7 

51-0 

254 

73 

^5-4 

38-0 

322 

300 

The  nearly  constant  difference  between  the  loss  of 
hydrocyanic  acid  and  of  bromie  acid  which  is  apparent  in 
the  above  tables  appears  to  be  due  to  volatilisation  of 
hydrocyanic  acid.  Two  blank  experiments,  in  which 
no  bromie  acid  was  used,  gave  losses  of  1  -3  and  2-3  per  cent, 
of  the  hydrocyanic  acid  in  30  and  45  minutes  respectively. 

It  is  now  necessary  to  deduce  the  equations  for  the 
velocity  of  the  reactions  studied  ;  for  comparison,  the 
reaction  between  bromie  and  hydrobromic  acids  may 
also  be  included. 

Provided  that  no  secondary  reactions  occur  the  changes 
are  : — 


HBr03  +  5HBr+  3HCX  =  3BrCX  +  3HBr  - 
HBr03  +  2HBr+3HCN  =  3BrCX  +  3H20 
HBr03  +  5HBr  =  3Br2  +  3H2  O. 


3H.,0 


(A) 
(B) 
(C) 


Regarding  the  strong  acids  as  completely  dissociated 

and  the  hydrocyanic  acid  as  entirely  undissociated,   the 

concentrations  of  the  reacting  ions  after  t  minutes,  when 

the  fraction  m   of  the  bromie   acid  remains  unchanged, 

-are  : — 


A 


B 


C'ROs'Ca' 

mC 

mC 

mC 

C'Br' 

(3— 2m)C 

2mC 

omC 

Ch- 

(3— 3m)C 

3mC 

GmC 

where  C  is  the  initial  concentration  of  the  bromie  acid. 

Substituting  these  values  in  the  differential  equation  (1) 
and  integrating,  we  obtain  finally, 


0>t-- 


(l-5  +  m)4 


27i(2-302fflogl0)H(1  +  mJ, 


3 
l+m~ 


0-086) 


o4A  ;/.•>' 

540i-v        m3 


(Ai) 
.(Bi) 

(C'1) 


The  values  of  k  in  Tables  I.  and  II.  are  calculated  by 
means  of  equation  A1.  Equation  B1  does  not  apply 
exactly  to  the  figures  in  Tables  III.  and  IV.,  because  in  one 
case  there  was  a  slight  deficiency  and  in  the  other  a  small 
excess  of  acid.  The  values  of  k  in  these  tables  were, 
therefore,  obtained  directly  from  the  differential  equation, 
the  values  of  the  differential  co-efficients  being  obtained 
graphically  from  a  curve  drawn  through  the  experimental 
points.  The  values  calculated  by  means  of  B1  are,  how- 
ever, very  little  different  from  those  obtained  in  this  way. 

The  values  of  A,  at  25°,  for  the  three  different  reactions 
are,  (A)  255  and  275,  (B)  300  and  3"4.  (  '  276  to  309  ; 
the  agreement  is  sufficiently  close  to  warrant  the  conclu- 
sion that  no  secondary  changes  of  any  importance  occur. 

Exjn  rimenU  with  sulphuric  acid. — Two  experiments  were 
made  in  exactly  the  same  way  as  those  described  in  Tables 
I.  and  II.,  except  that  sulphuric  acid  was  used  instead  of 
hydrochloric  acid.  The  results  are  given  in  Tables  V.  and 
VI.,  and,  for  comparison,  the  times  required  to  reach  the 
.same  stage  in  the  change  using  hydrochloric  acid  are  inter- 
polated from  Tables  I.  and  IL 


Table  V. — Initial  concentration  of  bromie  acid,  0-0102 
grm.  mol.  per  litre.  Composition  of  solution, 
HBrO3+4-96HBr  +  3-04HC.\  +  4:i4.\a2SO4:— 


Per  cent,  of 

hydrocyanic  acid 

unchanged. 


Time  in 
mins. 


Time  with 
hydrochloric  acid. 


Ratio. 


89-3 

8 

76-9 

20 

6-0 

3-3 

69-5 

37 

9-0 

4-1 

60-4 

52 

14-4 

3-6 

53-9 

70 

19-4 

3-6 

27-9 

224 

51-8 

4-3 

23-4 

334 

60-8 

2-3 

971 

— 

Table  VI. — Initial  concentration  of  bromie  acid,  0-0204 
gr.  mol.  per  litre.  Composition  of  solution, 
HBrO3  +  4-96HBr  +  3-04HC.N  +4-94NasSO<  :— 


Per  cent,  of 

hydrocyanic  acid 

unchanged. 


Time  in 
mins. 


Time  with 
hydrochloric  acid. 


72-4 
54-5 
37-0 
11-4 
0-0 


5 
13 

31 
116 
980 


2-3 
4-4 

16-0 


Ratio. 


5-6 
7-0 
7-3 


It  appears,  thus,  that  a  given  stage  in  the  decomposition  is 
reached  from  three  to  seven  times  sooner  with  hydrochloric 
than  with  sulphuric  acid. 

It  is  impossible  to  calculate  the  concentration  of  the 
hydrogen  ions  in  the  solutions  containing  sulphuric  acid, 
because  the  value  of  the  equilibrium  constant  of  the 
reaction  H'  +  S04"5£HS04'  is  unknown.  A  rough  esti- 
mate may  be  based  on  O.  Tower's  determinations  of  the 
concentrations  of  the  hydrogen  ions  in  solutions  of  sodium 
hydrogen  sulphate  (Zeits.  phys.  Chem.,  18J5,  18,  45),  and 
on  the  conductivity  of  sulphuric  acid  solutions. 

The  initial  solutions  in  Experiments  V.  and  VI.  mav  be 
regarded  as  containing  3-92  XaHS04  :  1-02  H?S04.  At  the 
concentrations  used,  these  two  substances  yield  approxi- 
mately equal  quantities  of  hydrogen  ions,  and  therefore  the 
dissociation  of  either  of  them  is  not  affected  much  by  the 
presence  of  the  other. 

The  concentrations  of  the  hydrogen  ions  in  the  two 
solutions  used  in  Experiments  V.  and  VI.,  estimated  in 
this  way,  are  0-027  and  0-05  grm.  mol.  per  litre,  that  is  2-2 
and  2-4  times  less  than  in  the  corresponding  experiments 
with  hydrochloric  acid.  Since  the  velocity  of  change  is 
proportional  to  the  square  of  the  concentration  of  the 
hydrogen  ions,  it  should  be  4-8  and  5-8  times  greater  with 
hydrochloric  than  with  sulphuric  acid.  The  difference 
between  the  rate  of  reaction  observed  with  sulphuric  and 
hydrochloric  acids  appears,  therefore,  to  be  satisfactorily 
accounted  for  by  the  smaller  dissociation  of  the  sulphuric 
acid. 

The  results  obtained  are  valuable  as  affording  a  clue 
to  the  effect  of  the  initial  concentration  of  the  solution  on 
the  yield  of  cyanogen  bromide  which  can  be  obtained  in  a 
given  time.  The  following  table  (calculated  by  means  of 
Equation  B1)  applies  to  the  reaction,  HBr03  +  2HBr  + 
3HCX  =  3CXBr+3H20  which  is  the  only  one  which  is  of 
importance  in  practice. 


Initial 

concentration  of 

bromie  acid 

Percentage  of  the  possible  cyanogen 
bromide  formed. 

(grm.  mols.  per 
litre.) 

90. 

95. 

99. 

005 
0-1 
0-2 
0-5 

8}  hours 
63  mins. 
8       ,. 
0-5    ., 

67}  hours 
8}       .. 

63  mins. 
4        .. 

1  year 
6}  weeks 
132  hours 
8}  hours 
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Since  the  a.  id  u n  pi     tioe  is  Bulphurio  . 

Hired    will    be  st ill   greater   than    I 
oourse    (he    time    required    for    1 1 1 .  the 

ml, I  bo  shoi  tcne  i  by  usin     an  ■  :.  but 

since  tin  ution  is  to  be  m 

quently  with  a  solution  o 

n  o  it  as  near  I  \  neul  ral  us  possibl 
Mixing  th  In  mixing  a  charge,  the  temi 

should  nut    be 

'  61°  ('.     (......I  agitai -n 

also  In'  provided,  in  order  in  prevent   the  solution 
becoming    locally    alkaline.     Although    In  aoid 

and  cyanogen    bromide   have   no  action   on   each   other, 
pota  icts  quickly  with 

bromide,    thus,    KCX  +  CXBr     KBr  +  CjXj;    i 
carbonate  which  is  often  present  in  coalmen 

'mi. lo    thus,   CNBr+2 
HjO     2X'aHC03  +  XaCNO  +  XaBr.     The  further  action  of 
sodium  bicarbonate  is  so  alow  that  it  may  be  negleoted. 

It    may    be    remarked    that    even    watei 
cyanogen  bromide;  although  the  reaction isextremeK 
at  the  ordinary  temperature,  n  is  very  easily  ob 
100°.     Probably  this  accounts  for  the  instability  of  ire 
fectly  dried  cyanogen  bromide  ;  the  trace  of  In  I 
acid  formed  by  the  action  of  moisture  would,  in  presence 
of   atmospheric    oxygen,   yield    the   bromine   required    to 
bring  about  rapid  polymerisation. 

The  reactions  of  cyanogen  bromide  with  alkali 
hydroxides  and  carbonates,  and  water,  appear  to  be 
fundamentally  the  same,  namely,  CNBr  +  20H'  = 
Br'  +  cN\.'+'H.,o.  The  different  velocities  of  the  n 
tions  are  due  to  the  different  concentrations  of  the  hydroxy] 
ions  in  the  reagents. 

Analysis  of  solutions. — The  working  of  the  process  mav 
be  controlled  by  analyses  of  the  tinal  solution.  I  have 
found  the  following  methods  to  be  convenient  and  accurate. 
To  an  aliquot  portion  of  the  solution  considerable  cv  ess 
of  potassium  iodide  and  hydrochloric  acid  are  added,  and 
the  iodine  liberated  titrated  with  sodium  thiosulphate. 
The  quantity  of  iodine  found  should  be  the  same  as  that 
which  would  have  been  produced  by  the  bromic  acid 
originally  used.  Any  difference  indicates  a  loss  either  of 
bromic  acid  or  cyanogen  bromide. 

A  second  sample  is  treated  in  the  same  way  after 
destroying  the  cyanogen  bromide  by  adding  sodium 
hydroxide.  The  difference  between  these  res 
the  cyanogen  bromide  present.  The  second  result  gives 
the  quantity  of  bromic  acid  left  unchanged.  The  quantity 
of  cyanide  left  unchanged  is  determined  in  the  way 
described  previously.  If  the  quantities  left  unchanged 
are  excessive,  it  indicates  that  the  time  allowed  for  the 
reaction  was  insufficient,  or  that  too  little  acid  ws 
The  quantity  of  free  acid  in  the  final  solution  is  easily 
determined  by  titration  with  a  standardised  solution  of 
sodium  bicarbonate,  using  methyl  orange  as  indicator. 

A  few  preparations  of  cyanogen  bromide  were  carried 
out  in  order  to  confirm  the  results  obtained  bj  the  study 
of  the  reaction.  The  "  bromine  salt  "  and  cyanide  used 
had    the    following   compositions  : — 


Bromine 

salt. 

(  j  anide. 

XaBr03 

14-61 

KCX          30-33 

KBr03 

23-ill 

XaCX        51  17 

XaBr 

49-39 

Xa.C03      13-70 

XajCOa 

5-22 

NaCNO       3-61 

XaUH 

0-46 

NagO          0-54 

Water 

5-24 

Na.,S             0-01 

Fe,03 

0-78 

XaCl            0-82 

99-60 


100-18 


5*21  grir.s.  of  the  bromine  salt  and  --47  grms.  of  cyanide 
were  used  in  each  experiment.  The  calculated  quantity 
of  64  per  cent,  sulphuric  acid  (4-35  c.e. )  was  placed  in 
■  200  e.  burette  with  a  tap  funnel  ground  to  lit  its  upper 
end.  and    provided  with  a    small  apparatus  to 

catch    cyanogen    bromide    vapour.     The    solid    bi 
salt  was  then  placed  in  the  tube,  out  of  contact  with  the 
acid,    the    ground    stopper   carrying    the    funnel    inserted. 
and  the  salt  and  acid  mixed  together,  shaking  and  cooling 


D 
added,    ilowlj    in 
i  In   whole  i 

bromide. 

Irawn   ofl    i  ..,    two 

I "  : — 


.a. •. -Miration  of  bromic  acid 

ion  

ry — 

x  el.!  of  cyanogen  bromide    . . . 

inged  bromate 

cyanide , 

"el 

Free  arid  calculated  


7  nuns. 
0-5 


II 


n-7 
17}  hours 

5-4 
85-7 

8-0 

0-6 
3-8 


In  the  first  experiment,  the  time  was  too  short,  and  in 

■■°th  i  i  was  too  leu  i  tnxe 

"   thick   owing   to   the   separation   of  cyanogen 

'iide  that  proper  mixing  was  impossible.     The  main 

'.however.  of  sulphuric  acid  ;     .">7  per 

•  nt.  of  the  acid  is  r.  neutralise  i  and 

the   carbonate   in   the   bromine  salt;    of  the  "remainder. 

14-5  -kt  cent,  should  be  left  unchanged  in  Experiment  I., 

that  is,  6-5  per  cent,  of  the  total  quantity  D 

A  larger  quantity  of  the  a.iid  was.  therefore,  used  in 
the  next  experiments,  and.  in  order  to  avoid  the  difficulty 
of  mixing,  the  bromine  salt  and  cyanide  v  and 

i  to  the  sulphuric  acid  in  the  form  of  a  concentrated 
i  ion.     Although  the  solution  was  only  about  one-half 
the    former   strength    it    still    became  pastv  i    the 

crystallisation     of     cyanogen     bromide.     The     following 
results  were  obtained  : — 


Initial  concentration  of  bromic  add 

Time  of  reaction   

Per  cant,  of  theoretical  e,uantity— 

Loss  of  cyanogen  bromide   .... 

Yield  of  cyanogen  bromide 

Per  cent    of  the  quantity  used — 

Unchanged  bromate  

cyanide 

add 

Free  acid  calculated  


III. 


IV. 


0-407 
:1  lira.  *_'i  mnis. 


8-5 
6-4 
3-5 
3-9 


0-372 
17Jhrs. 

1-9 

94-2 

3-9 
1-7 
3-7 
1-8 


The  results  of  these  experiments  show  that  the  more 

th<  experii  lental  conditions  approach  those  which 

the  theoretical  study  of  the  reactions   has  shown  to  be 

ry.  the  more  nearly  do  the  yields  obtained  approach 

the  theoretical  value. 

I  am  indebted  to  the  courtesy  of  the  directors  of  the 
Cassel  Cyanide  Company,  Ltd.,  for  permission  to  publish 
these  results. 


THE   RELATION   OF  SOLUTION   PP.ESSURE  TO 
SURFACE   CONDITION   IX   METALS. 

CHARLES    E.    FAWSITT,    D.SC,    PH.D. 

1  he  manner  in  which  a  metal  is  dissolved  by  an  acid 
depends  on  the  concentration  of  the  acid  and  on  the 
nee  of  impurities  in  it.  It  also  depends  on  the  tem- 
perature, the  presence  of  impurities  in  the  metal,  and  on 
the  state  of  the  metal  surface.  Many  observers  have 
noticed  that  the  condition  of  the  surface  has  a  very  great 
effect  on  the  rate  of  solution.     From  a  recent  investigation 

Inns.  Amer.  Chem.  Soo.,  1906,  9,  199;  see  page  1149)  by 
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Burgess  and  Engle  into  the  rate  of  solution  of  iron  in  acids, 
the  following  figures  are  taken  : — 

Loss  in  grms.  per  square  inch  of  iron  in  normal  sulphuric 
acid  on  a  l'-hour  run. 

Compact,  soft   sheet   iron   0-0279 

Coarsely  crystaline  electrolytic  iron 0-4805 

The  same,  but  denser  deposit     0-3201 

The  same,  heated  red  hot,  and  slowly  cooled  ....  0-225 

The  variation  in  these  numbers  may  be  taken  as  being 
solely  due  to  difference  in  the  surface  condition. 

The  exact  investigation  of  the  surface  condition  by 
experiments  of  this  kind  is  somewhat  difficult,  as  the 
original  surface  is  soon  dissolved  away  and  a  new  one 
exposed.  There  exists  a  more  accurate  method  of  treating 
the  surface,  which  is,  however,  a  measure  of  the  static 
condition  with  regard  to  solution,  and  not  the  kinetic- 
condition.  This  method  lies  in  the  determination  of  the 
electrolytic  potential  of  a. metal  with  respect  to  a  solution 
of  any  one  of  its  own  salts  in  water.  The  potential  varies 
with  the  concentration  of  the  solution  employed,  but  by 
using  always  a  particular  concentration — say  normal — 
different  specimens  of  metal  may  readily  be  compared. 

The  metals  employed  were  in  the  form  of  thin  rods. 
These  were  mostly  about  4  ins.  long  and  one-eighth  of  an 
inch  in  diameter.  When  being  tested,  the  surface  of  the 
metals  was  coated  with  wax,  except  for  a  very  small 
part  specially  selected  for  examination.  The  E.M.F. 
determinations  were  made  by  the  compensation  method, 
the  calomel  normal  electrode  being  taken  as  standard  for  a 
single  potential  difference  =  +0-560  volt.  It  was  often 
noticed  that  the  potential  of  a  rod  of  metal  changed  con- 
siderably when  left  in  the  solution.  Iron  is  very  bad  in 
this  respect,  whether  placed  in  a  ferrous  or  ferric  solution  ; 
in  fact,  it  is  impossible  to  obtain  any  constant  readings  at 
all  if  the  rods  are  kept  still.  By  rotating  the  rods  at  about 
six  revolutions  per  second,  I  obtained  constant  results  ; 
an  increased  rate  of  rotation  had  in  most  cases  no  effect. 

The  metals  experimented  with  were  silver,  gold,  and 
iron.  The  silver  and  gold  used  were  pure  ;  the  iron  was 
used  in  several  grades  of  purity.  The  presence  of  im- 
purities in  iron  did  not,  however,  have  any  considerable 
effect  on  the  potential,  as  the  following  figures  show.  The 
surface  in  these  cases  was  rubbed  clean  with  coarse  emery. 


Single  potentials  in  ferrous   sulphate  (^-molecular). 


Iron  (purest  obtainable)        -  0-082  volt. 

0-1 8  per  cent,  carbon  steel  (slowly  cooled)     ..  -0-078    „ 

0-23  per  cent.  „  „  -  0-078     „ 

0-4    per  cent.  „  „  -  0-077     ,, 

0-9    percent.  „  „  -0-076     „ 

The  potential  of  those  steels  is  the  potential  of  the  ferrite 
they  contain  ;  any  cementite  present  has  very  little  effect. 
It  has  been  shown  by  Beilby  (this  J.,  1904,  788)  that  metals 
exist  in  two  phases,  hard  and  soft.  I  have  found  that  when 
(the  surface  of)  a  metal  is  in  the  crystalline  or  soft  con- 
dition, its  solution  pressure  is  not  so  great  as  when  in  the 
amorphous  or  hard  condition. 


Silver  in  silver  nitrate  {molecular). 

Brightly  polished  silver     +1-055  volt. 

The  same  annealed  by  heating  red 

hot      +1-066       " 

The    annealed    silver    after    being 

hammered  till  hard    +1  -057 


The  potential  in  the  case  of  the  silver  hardened"  by 
hammering  differs  by  about  0-01  volt  from  the  annealed 
variety.  The  effect  of  polishing  is  to  form  a  surface 
skin  of  hardened  metal  whichjs  extremely  thin,  but  the 
potential  as  found  above  is  very  nearly  the  same  asMor 
the  hammered  silver. 


I  give  next  similar  measurements  for  gold  : — 

Gold  in  gold  chloride  (l-100-molecular). 

Polished  gold   +1.447  volt. 

The  same  annealed     + 1 .454 

Hammered  gold +1.422 

Here  again  the  hardened  variety  has  a  greater  solution 
pressure  than  the  annealed,  but  apparently  the  polished 
layer  is  not  thick  enough  to  give  the  same  potential  as 
the  hammered  specimen. 

I  wish  next  to  show  that  a  rough  surface  of  a  metal 
has  a  greater  solution  pressure  than  a  smooth  surface, 
the  metal  surfaces  being  otherwise  in  a  similar  condition. 

Thus,  a  specimen  of  annealed  silver  with  a  smooth 
surface  was  found  to  have  a  potential  of  +1-066  volt. 
The  rod  was  then  etched  with  nitric  acid  until  the  surface- 
became  quite  rough.  The  rod  was  then  found  to  have 
a  potential  of  + 1  -051  volt. 

I  give  next  some  measurements  on  iron  and  steel  in 
solutions  of  ferrous  sulphate  (^-molecular)  and  ferric 
chloride  (j-molecular). 


Pure  compact  iron — 

Polished     

Rubbed  with    coarse  emery 

Electrolytic  iron- 
Fresh  from  depositing  bath 
Heated    gently  in  hydrogen 
Heated  red  hot  in  hydrogen 

Steel  containing    0-4     per   cent, 
carbon — 

Polished     

Rubbed  with    coarse  emery 
Etched  with  nitric  acid     . . 

Pumice  blasted    

Cast  iron  shot  blasted   .... 


With  iron  or  steel,  a  roughening  of  the  surface,  whether 
produced  by  etching  or  blasting,  produces  an  increase  in 
the  solution  pressure.  One  may  conclude  that  the 
greater  solution  pressure  is  due  to  the  larger  number  of 
points  exposed  to  the  liquid.  Theoretical  considerations 
indeed  would  show  that  a  point  of  metal  should  have  a 
greater  tendency  to  dissolve  than  a  plane  surface. 

Ii  will  be  noticed  that  the  numbers  obtained  for  electro- 
lytic iron  are  similar  to  the  solution  numbers  as  found  by 
Burgess  and  Engle.  It  may  be  assumed  that  an  electro- 
lytic deposit  is  crystalline,  but  that  it  is  also  somewhat 
loosely  attached  to  the  metal  underneath,  and  will  present 
many  points  or  surfaces  of  great  convexity  to  the  solution. 
As  a  crystalline  modification  its  solution  pressure  should 
be  small,  but  as  a  surface  exposing  many  points  its  solution 
pressure  should  be  large.  The  freshly  precipitated  form 
has  a  large  solution  pressure  which  is,  however,  greatly 
reduced  by  heating.  This  may  possibly  be  due  to  the 
iron  shrinking  to  a  more  compact  form,  as  well  as  to  a 
rounding  off  of  the  points  of  metal  at  a  temperature  far 
below  the  melting  point.  I  am  much  indebted  to  the 
Brymbo  Steel  Co.,  Ltd.,  for  specimens  of  steel  which 
they  placed  at  my  disposal,  and  to  Mr.  H.  L.  Heathcote, 
of  Coventry,  for  several  suggestions  in  regard  to  the 
potential  of  iron  and  steel. 

ERRATUM. 


Ferrous 
sulphate. 

Ferric 
chloride. 

-  0-082 

+  0-129 
+  0-128 

-0-147 
-0-071 
-  0-037 

+  0040 
+  0-121 
+  0-138 

-  0-074 

-  0-077 

-  0-087 

-0-104 

+  0-146 
+0-144 
+  0-132 
+  0-118 

+  0-097 

This   Journal,   Nov.   30th,   p.   1080,  col.   2,  line  4,  for 
"  unchemical "  read  "  as  chemical." 


Deaths. 

Chandler,  Prof.  Wm.  H.,  Lehigh  University,  South 
Bethlehem,  Pa.,  U.S.A.,  Nov.  30. 

Poole,  Herman,  331,  West  57th  Street,  New  York  City, 
U.S.A. 
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I.— PLANT,  APPARATUS,  &  MACHINERY. 

•  limit  t  from    /wje    1081.) 

I  for  • 

11     1.    Brown,   F.  .    \.    MoMullen,  and  J.    II. 

Millar.     Trans.     Guinness    Research    Lab.,     1900,    1., 
300-305. 

The  authors  have   di  diffusion  apparatus  which 

the  advantage  of  enabling  a    relatively   small 
volume  of  liquii 

membrane,  the  liquid  on  either  side  of  the  membi 
kept  m  motion,  and  humus  being  ma\  ided  for  ensurin 
sterility  of  the  liquid  in  the  cell.    The  dialysing  cell  is  shown 
in  the  figure  at  A.     U  consists  of  two  brass  frames  clai 

ther  with  the  membrane  of  parchment  paper  between 
them.     The  faces  of  tin-  two  frames  arc  oast  in  a  zig-zag 


h  'j  into  II,  in  whioh  its  Bow 
From   II.    n    | 

at  <i" .      The  diffu  ..  whioh 

;  at  the  rat" 
of  .">  litres  in  8  hours.      \-  the  d 

Iced  into  t  he  \  acuuru  pan,  I.,  in  which 
(rated,  ami  the  product  i^  withdrawn  into  the  i! 
notion  applie  I  to  the  vessel,  \.     J.  I'.  I!. 

NTS. 

Measuring  th    flow  of  gases  a  and  liquids; 

Apparatus    j<>r .     EL    W.    Monkhouse,     London, 

r.    U.    Bnrstall,    Birmingham.     Eng.    Pal 

Jan.  1-'.  1906. 
The  claim  is  for  a  method  of  applying  the  principle  of 


or  corrugated  form  so  as  to  afford  rigidity,  and  a 
maximum  length  in  a  minimum  of  space.  The  faces  are 
channelled  out  to  the  depth  of  £  in.,  so  that  when  clan 
together  they  form  a  diffusion  cell  \  in.  deep,  divided  into 
two  equal  compartments  by  the  paper  diaphragm.  The 
brass  tubes,  o,  a',  are  in  eonneetion  with  the  two  end 
of  the  upper  chamber  and  the  tubes,  a",  a"',  with  those 
of  the  lower  chamber.  The  solution  flows  through  the 
upper  compartment  from  left  to  right,  and  the  water 
through  the  lower  one  from  right  to  left.  The  solution. 
1000  c.c.  is  placed  in  the  tapped  funnel,  C,  about  30 
being  allowed  to  flow  down  the  tube.  C,  into  the  \ 
D.  in  th  bottom  of  which  is  placed  a  seal  of  mercury  to 
prevent  back  suction  up  C  The  circulation  of  the  liquid 
takes  place  bv  gravity  from  C.  through  D.  P'.  o,  A.  a", 
into  E.  From  E,  it  "is  sucked  by  a  pump  through  the 
vertical  tube,  e,  passing  through  a  coil  in  the  oi 
sterilising  vessel,  F,  and  then  by  way  of  /,  back  into  C 
The  liquid  is  re-sterilised  every  day  by  boiling  the  water 
in  F.  The  circulation  of  water  takes  place  from  the 
8-litre  vessel.  G,  fitted  with  a  5-litre  funnel  in  its  neck, 
constituting      a      constant-level      reservoir.     The      water 


measuring  the  flow  of  fluids  by  observing  the  difference 
of  pressure  between  two  points  in  a  pipe.  The  difference 
of  pressure  between  the  two  points  depends  upon  the 
length    and  onal    area    of   the    pipe,    and    the 

quantity  of  fluid  flowing  through  it  in  a  given  time.  The 
invention  consists  in  causing  the  fluid  which  is  to  be 
easured  to  pass  equally  through  a  number  of  calibrated 
parallel  pipes,  so  that,  by  measuring  the  flow  in  any  one 
or  more,  the  flow  through  the  whole  number  can  be 
calculated.  The  pipes  are  arranged  either  in  an  annular 
ring  or  in  groups  between  two  plates,  which  are  attached 
at  each  end  to  a  casing  which  serves  to  connect  the 
apparatus  to  the  main.  If  the  pipes  are  of  equal  diameter 
and  arc  arranged  in  a  ring,  the  equal  distribution  of  the 
fluid  is  attained  bv  placing  a  distributing  cone  with  its 
apex  pointing  in  the  opposite  direction  to  that  in  which 
the  fluid  is  moving.  If.  however,  the  arrangement  in 
>r  concentric  rincs  is  adopted,  the  cone  is  omitted, 
and  the  pipes  arc  made  of  different  diameters,  those  in 
the  direct  path  of  the  fluid  being  smaller  than  the  outer 
ones  in  order  that  an  equal  volume  may  flow  through 
each  of  the  pipes. — \V.  H.  C. 
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Centrifugal  machines  for  drying  purposes.  R.  Haddan, 
London.  From  Aktiebolaget  Separator,  Stockholm. 
Eng.  Pat.  10,003,  July  14,  1906. 
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In  the  figures,  two  constructional  forms  of  the  invention 

are  shown  ;    one  on  the  left  and  the  other  on  the  right. 

The  material  to  be  separated  is  fed  through  the  opening, 

i,  and  flows  between  the  upper  perforated  disc,  a,  and  the 

lower  solid  disc,  6.     The  disc,  a,  is  carried  by 

the  cover,  c,  which  is  attached  to  the  bottom 

piece,   d,  carried  and  rotated  by  the  hollow 

shaft,   e.      The  disc,   b,   which   is  provided 

with  rings,  g,  shown  attached  to  the  disc, 

b,  on  the  left,  and   to   the    disc,    a    on   the 

right  of  the  figure,  is  carried  and  rotated  by 

the  solid  shaft,  /.     The   material  is   pressed 

against  the  disc,  a,  and  the    upper    ling,  g, 

by  centrifugal   force,   and  the  liquid  p 

through      the    perforations    to    the    liquid 

outlet,    I.     The    two    discs  are    i 

different  speeds,  and  the  ring,  g,  which   has 

an   opening,    h,    moves,   in   the  case  shown 

on   the   left   of   the  figure,  relatively  to  the 

mass   pressed   against   the   disc,  a,    so  that 

the  solid  matter  passes  continuously  through 

the    opening,    h.      It    then    presses    against 

the   next   ring,    g,  and  passes  from    ring    to 

ring  until  it  escapes  from  the  solids  outlet,  Ic. 

On  the  right  of  the  figure  the  rings,  g,  are 


shown  attached  to  the  disc,  a,  and  scrapers,  m  (see  Fig.  2), 
are  provided,  attached  to  the  disc,  b.  to  cause  the 
solids  to  pass  through  the  openings,  h. — W.  H.  C. 

Centrifugal  separators  /or  liquids.  C.  G.  P.  de  Laval 
and  E.  E.  F.  Fagerstrom,  Stockholm.  Eng.  Pat, 
18,707,  Aug.  21,  1906. 

The  proportion  between  the  quantities  of  the  liquids 
separated  is  controlled  by  the  insertion  of  a  ring  or  !l.m_, 
inside  the  neck  portion  of  the  drum-cover,  or  of  the  top 
plate,  or  both.  The  flanges  or  rings  are  provided  with  one 
or  more  apertures,  the  size  of  which  tan  be  adjusted  by 
other  rings  which  are  relatively  movable  and  are  provided 
with  corresponding  openings. — W.  H.  C. 


United  States  Patents. 


Separator ;    Centrifugal   .     N.    S. 

U.S.  Pat.  834,254,  Oct.  30,  1906. 

See  Eng.  Tat.  9115  of  1905  ;    this  J 


Bok,    Stockholm. 
1905,  1004.— T.F.B. 


Dehydrating     apparatus.      E 

Assignor  to  The  Cokel  Co. 

1906. 
See  Eng.  Pat.  14,854  of  1905  ;  this  J.,  1905,  1319. 


\Y.     Cooke,     New     York, 
U.S.  Pat.  834,265,  Oct.  30, 


-T.F.B. 


Dryer.     J.    M.    White,    JIapletonborough,    Pa.,  Assignor 

to  P.    O'Connor,   ilapleton   Depot,   Pa.,  and  R.   Tyne 

Smith,     jun.,     Baltimore,     Ind.     U.S.     Pat.  834,696, 
Oct.  30,  1906. 

A  furnace  is  built  at  the  bottom  of  a  stack  or  drying- 
tower,  the  lower  half  of  which  is  fitted  with  alternately 
disposed,  inclined  plates,  having  curved  upper  edges  and 
upturned  lower  rims.  Spaces  are  left  at  the  sides  of  the 
plates  to  allow  the  upward  passage  of  the  gases,  and  the 
material  to  be  dried  travels  downwards  from  plate  to  plate. 
In  the  upper  part  of  the  tower,  above  the  plates,  are 
oppositely  inclined  series  of  sloping  screens,  the  upper- 
most series  of  which  is  surmounted  by  a  conical  screen. 

— W.  H.  C. 

Air-drying  apparatus.  C.  O.  Williams,  Assignor  to 
Federal  Gas  Co.,  St.  Louis,  Mo  U.S.  Pat,  834,698, 
Oct.  30,  1906. 

The  air  is  passed  through  chambers  provided  with 
slightly  inclined  corrugated  shelves  on  which  the  drying 
medium  is  placed.  Ihe  shelves  spring  alternately  from 
opposite  sides  of  the  chamber,  leaving  a  space  on  alternate 
sides  of  each  shelf,  so  that  there  is  a  continuous  passage 
through  the  chamber  for  the  air.  Several  chambers  may 
be  combined  into  a  series,  and  provided  with  a  suitable 
arrangement  of  pipe  connections  and  valves  so  that 
any  chamber  in  the  series  may  be  cut  out  of  action.  Each 
chamber  has  a  drain  pipe  at  the  bottom  to  convey  away 
any  liquid  to  a  bank  placed  below. — W.  H.  C. 

Filter.     J.  T.  H.  Paul,  Assignor  to  E.  Goldman  and  Co.. 
Chicago,    111.     U.S.  Pat.  834,637,  Oct.  30,  1906. 

The  claim  is  for  a  filter,  a  half  sectional  view  oi  which  is 
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n    m   tin'   figure,   and    which  consists  of   b 
having  an  inlet   pipe,   B,  and  a  central  outlet,  C.     I 
elements,  D,  ai  '  in  the  casing,  an  i  1 1 

be  filtered  enters  at  B,    irculatea  in  the  direction 
by  the  arrows,  passes  through  the  perforal  id  pi 
through  the  filtering  material,  I I 
perforated  sides,  F,F,  of  the  collecting  chamb  i 
which  it  flows  through  the  openings,  II,  into  the  cen 
,hs  harge  pipe,  C.     \V.  II.  C. 

French  Paten  re. 

Concentrating   liquids;       Ipparatus    /or .     .1.    F.    ]'. 

ler.     Fr.  Pat.  361,739,  Sept  2,  1905, 
The  claim  is  for  increasing  the  ordinary  single 

or  multiple  effect  evaporators  bj  the  addition  to 
effect  of  the  "  Kestner "  evaporator  tubes  di  cribi 
Fr.  Pat  316,973  of  1901  (this  J.,  1903,  788).     W.  II.  C. 

Drying  chamber.     C.    II.    Vandamme.      Fr.    Pat.   357 
June  25,   1908. 

The  claim  is  fur  the  division  of  the  drying  chamber  into 

Jtaral  ind   for  the  sub-dh  ision   of  the 

atter  into  triangular  spaces.     This  i  ising 

the  continuous  travelling  band  which  carries  i  he  matei 
pass    over   rollers    arranged    in    triangles    in    the    parallel 
chambers.     The  latter  are  provided  with  fans  and  hi 
pipes,  which  are  close  to  but  do  not  touch  the  band. 

w.  II.  c. 

Drying    apparatus  ;       Continuous .        Aktic holaget 

'Separator.     Fr.    Pat.    368,118,    July    17.    1906. 
SEEEng.l'at.  16,000  of  1906  ;  thisj.,  1906,  1081.     T.K.I'.. 

Ammonia  vapour  of  high  I  fusion  for  use  as  a  mot: 

Process  for  the  cont:-  n  of  .     Meue 

Betriebskraff  Gee,     Fr.  Pat  367,679,  June  l'h.  1906. 

A  25  per  cent,  solution  of  ammonia  is  heated  under  a 
pressure  of  eight  atmospheres  in  the  boiler,  A.  to  about 
I"11   C,  so  that  a  portion  only  of  the  gas  is  evolved. 

s  leaves  the  boiler  by  the  pipe.  ■/.  which  is  surrounded  by 
the  concentric  pipe,  6,  and  the  hot  weak  liquor  from  the 
boiler  is  drawn  oil  through  the  pipe,  61,  and  the  annular 
space  between  the  pipes,  a  and  6.  The  two  travel  side 
by  side  as  far  as  the  inlet  valve,  c,  of  the  engine,  I*,  so 
that  the  temperature  and  consequently  the  pressure  of 
the  gas  is  maintained.  The  exhaust  ammi 
from  the  cylinder  by  the  pipe,  <i,  to  the  oil-catcher.  ■. 
and  thence  to  the  interior  of  the  surface  condenser,  C, 
by  the  pipe,  d1.  The  condenser.  C,  contains  a  large 
number  of  cooling  pipes  through  which  cold  water  circu- 
lates, and  cool  weak  liquor  from  the  heat  interchanger,  B, 
is  injected  into  C  in  the  form  of  fog  by  the  pulveriser,  g. 
The  gas  and  fog  condense  together,  producing  a  vacuum 
in   the  condenser,   C,  and  collect   at    the   bottom  in  the 


chamber,  A.      From  h,  the  oold  Iruwn 

oil  through  the  pipe,  <•.  by  th 

■  •.  /.  nit"  1 1 

i .  B ;    i  I   pn 
the  hot  weak  liquor  whi  top  ol  i  hi 

surrounding  the  ti  b*,     When  thi 

liquor  tl  nearly 

it  tli"  same  tempi  i he  liquid  in  th 

to  which  it  is  returned  bj   the  p 

liquor,  b  ime  quite  cold  i  of  the 

B,  by  the  pip 

C.     1 1  only  a 

■  'n.ill  quantity  oi  heat  is  required  to  bo  rtion  of 

i  in  the  boiler.   \  ;  with  the  amount 

required  to  completely  deprive  the  liquor  ol 
consumption  of  fuel  is  very  low.     \V.  II.  0. 

ttion  and  desiccation  of  matt  rialt  nt  n  low  />«i/»  ra- 

Apparatus    for    th  ve .       '       I 

Chamberland.     Fr.  Pat  367,783,  Julj  5,  I 
The  apparatus  consists  of  a  dryir  .  preferably 

with  a  glass  top.  in  which  the  n  be  dried  is 

la  ed  in   layers  and   through  which  air  or  some  other 
,-uitable  nedium,  maintau 

saturation,  is  circulated   by  a  pump  or  fan.     The  same 
volume  of  gas  .  being  drawn  fn 

i  hambi  i  through  a  water-cooled  condenser,  where 

|uid   it    has  taken  up  is  condensed  and  drawn  off 

by  the  pump  or  fan,  and  delivered  to  a  heater  from  which 

it    returns   to  the  drying  chamber.     The  pump  may    be 

driven  by  a  water  motor,  and  the  waste  water    used  to 

'he  condenser. — W.  H.  C. 

Herman  Patent. 

Centrifugal  apparatus  for  th*    separation  nj  liquids  from 
suspended   mid    matter.     C.    <•.    Baubold,    jun. 
Pat   171,291,  Oct  25,   1903. 


The  apparatus  is  shown  in  the  accompanying  figure. 
A  movable  ring,  b.  is  suspended  in  the  upper  part  of  the 
rotating  bowl,  a,  so  as  to  leave  an  annular  slit,  c.     The 
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liquid  is  introduced  through  the  pipe,  k ;  as  the  bowl  is 
rotated,  the  heavier  solid  particles  passing  through  the  slit, 
c,  over  the  edge,  <•,  of  the  bowl  into  the  containing  vessel,  /, 
from  which  they  are  removed  at  g.  The  liquid,  freed  from 
solids,  overflows  into  the  channel,  k,  and  is  removed 
through  the  pipe.  /. — A.  S. 

II.— FUEL,  GAS,  AND  LIGHT. 

[Continued  /mm  page  1085.) 

Coal    and    other    combustibles;     Calorific    value  oj . 

G.    Arth.     Bull.    Soc.    d'Eneouragement,    1900,    Rev. 

Metall..  407—408. 
The  author  points  out  that  in  the  usual  determination 
of  the  calorific  value  of  a  fuel,  it  is  assumed  that  the 
products  of  combustion  are  cooled  to  the  ordinary  tempera- 
ture, and  that  the  result  is  therefore  higher  than  can  ever 
be  realised  in  technical  practice,  where  the  resulting  gases 
always  leave  the  tiues  at  a  temperature  above  100°  C. 
The  association  of  German  and  Austrian  engineers  have 
agreed  that  calorific  values  should  be  calculated  on  the 
assumption  that  the  whole  of  the  products  are  cooled  only 
to  100"  C.  and  that  the  water  formed  remains  as  steam. 
The  author  advises  the  adoption  of  this  plan  in  France, 
under  the  name  of  "  lower  calorific  value,"  distinguishing 
the  calorific  value  as  at  present  stated  as  "  higher  calorific 
value."  With  bituminous  coals  or  other  fuel  containing 
4 — 6  per  cent,  of  hydrogen,  the  difference  between  these 
values,  due  to  hvdrogen,  will  be  from  3 — 45  per  cent, 
of    the    total.— J.*T.  D. 

Acetylene ;     Causes    of   explosions   with   .     N.    Caro. 

Yerein     z.    Beford     des    Gewerbefleisses    Verh.,    1906. 

205—236,     245—292.     Science    Abstracts,     1900,    9A, 

523. 
To  explain  the  causes  of  the  mysterious  explosions  which 
have  sometimes  occurred  with  acetylene,  the  author  has 
made  an  exhaustive  investigation  of  (1)  the  explosive 
properties  ;  (2)  the  effect  of  the  decomposition  process  upon 
explosive  properties;  (3)  the  effect  of  heat  and  steam; 
(4)  effect  of  impurities.  With  regard  to  (1)  the  author's 
experiments  on  the  explosion  of  acetylene  under  various 
pressures  in  a  steel  bomb  gave  resulting  pressures 
considerably  higher  than  Berthelot's  (viz.,  at  12  atmos. 
initial,  the  end  pressures  are  :  Berthelot,  93 ;  Caro, 
128  atmos.).  The  closer  approximation  of  the  acetylene 
molecules  increases  the  propagation  of  the  decomposition, 
and  gives  rise  to  the  explosive  effect ;  even  when  dissolved 
in  acetone,  acetylene  is  explosive,  and  gives  the  same  final 
pressures  as  pure  acetylene,  and  even  higher  end-pressures 
with  higher  initial  pressures,  owing  to  decomposition  of 
the  acetone.  Acetylene  mixed  with  inert  gases  under 
pressure  (for  the  purpose  of  separating  the  molecules) 
has  a  somewhat  diminished  explosibility.  At  -80°  C. 
neither  compressed  nor  liquid  acetylene  can  be  exploded, 
hence  the  diluting  substance  which  reduces  explosibility  is 
considered  to  act  as  an  internal  cooling  agent.  As  regards 
dilution  with  air.  25  per  cent,  of  air  to  acetylene,  or  3  per 
cent,  of  acetylene  to  air,  is  enough  to  produce  an  explosive 
mixture.  (2)  The  heat  set  free  during  decomposition  of 
the  carbide  neither  directly  nor  indirectly  increases  the 
explosibility  of  pure  acetylene  at  atmospheric  pressure. 
(3)  Heating  produces  an  increase  in  the  explosibility  at 
higher  pressures,  so  that  sometimes  at  little  over  1  \  atmos. 
only,  acetylene  has  been  exploded,  in  the  case  of  dry  gas. 
With  steam  present,  the  explosibility  is  increased,  without 
the  usual  softening  influence  of  the  hydrogen  being 
observable.  As  regards  acetylene  and  air  mixtures, 
heating  increases  the  explosibility  ;  the  presence  of  water 
vapour,  which,  being  endothermic,  should  reduce  the 
explosibility,  was  found  to  actually  do  so  when  the 
explosion  takes  place  at  constant  pressure  (when  the 
gases  can  at  once  expand).  In  closed  vessels,  how:ever, 
with  excess  of  acetylene  the  explosibility  is  apparently 
increased.  Finely-divided  metals  or  sulphides  cause 
.ignition. 

Power    obtainable    from    metallurgical    waste    gases. 
C.  Riehter.     X,,  page  1151. 


Carbon  monoxide  ;    Action  of on  steam  at  red  heat, 

and  action  of  hydrogen  on  carbon  dioxide.     A.  Gautier. 
VII.,  page   1145. 

English  Patents. 

Coke   ovens.     A.    O.    Jones,    New    Brancepeth,    Durham. 
Eng.  Pat,   11,660,  May  18,  1906. 

A  vertical  coke  oven  is  heated  by  a  series  of  independent, 
horizontal,  combustion  Hues  which  extend  along  one  side 
of  the  oven,  from  the  front  to  the  back,  across  the  back, 
and  along  the  other  side  to  the  front,  where  they  open 
into  a  common  flue  leading  to  the  chimney.  The  upper 
portion  of  the  oven  is  provided  with  a  surrounding  flue, 
through  which  air  is  circulated,  to  cool  the  upper  portion, 
and  prevent  decomposition  of  the  evolved  gases.  The 
oven  is  charged  through  an  opening  at  the  top,  of  the  full 
size  of  the  upper  part  of  the  oven,  by  means  of  a  travelling 
hopper,  running  on  rails  mounted  on  the  front  and  rear 
walls  of  the  battery  of  ovens.  The  charging  opening  is 
closed  by  a  hinged  cover.  Discharging  is  effected  by 
means  of  a  sliding  door  at  the  foot  of  the  oven. — H.  B. 

Gas  producers.  Cleland's  Graving  Dock  and  Slipway 
Co.,  Ltd.,  Willington  Quay  on  Tyne,  and  A.  B.  Rox- 
burgh, Whitley  Bay,  Northumberland.  Eng.  Pat. 
22,046,  Oct.  30,  1905. 
The  producer  is  preferably  of  rectangular  cross-section, 
and  has  a  grate  consisting  of  vertical  bars  forming  a 
vertical  surface  in  line  with  the  brick  lining  above  it  to 
allow  free  descent  of  the  fuel ;  or  the  grate  may  be  out- 
wardly inclined  towards  the  bottom.  By  this  arrangement 
the  air  is  admitted  above  the  ash  and  clinker.  The  grate 
is  carried  by  a  casing  in  the  producer  wall  closed  by  a 
door,  and  forming  a  chamber  for  admission  of  air  and  steam. 
The  lining  opposite  the  grate  slopes  inwardly,  and  the 
bottom  of  the  producer  terminates  in  a  water  seal  with 
sloping  front  for  removal  of  ash  and  clinker.  The  gas 
outlet  is  near  the  top  of  the  side  opposite  the  grate,  and 
is  provided  with  a  grating  of  slats  inclined  upwards.  The 
hot  gas  passes  through  a  brick-lined  chamber  containing 
a  boiler,  from  which  steam  is  led  to  the  admission  chamber. 

—A.  T.  L. 

Gases  under   pressure  for   power   purposes  ;    Combustion 

apparatus  for  production  of G.  J.  Weber,   Kansas 

City,  U.S.A.     Eng.  Pat.  22,229,  Oct.  31,  1905. 

A  combustion-chamber  with  non-conducting  lining  is 
connected  by  a  pipe  to  the  valve-chest  of  an  engine  of 
the  condensing  and  expansion  type.  The  chamber  is 
fitted  with  a  grate,  doors  for  charging  with  coal  and  with- 
drawing ashes,  and  a  safety  valve.  The  fuel  is  ignited, 
the  doors  closed,  and  air  admitted  under  pressure  from  a 
receiver  by  an  inlet  pipe  below  the  grate.  The  receiver 
is  charged  by  a  hand-pump  at  starting.  Products  of 
combustion  are  generated  under  pressure  and  used  in 
the  engine,  which  drives  an  air-compressor  from  an 
eccentric  on  the  crank-shaft,  to  supply  air  for  combustion. 
The  pressure  in  the  combustion  chamber  actuates  a  piston 
controlled  by  a  spring,  so  that  when  the  pressure  exceeds 
the  desired  limit,  the  piston  is  forced  back  and  operates 
the  air-supply  valve  through  a  system  of  levers.  A 
second  combustion  chamber  may  be  used  for  burning  oil, 
such  as  gasoline.  The  oil  and  air  enter  by  concentric 
pipes,  and  the  supply  of  each  is  controlled  by  the  pressure 
in  the  combustion  chamber,  as  described  above.  The  top 
of  the  oil  tank  is  connected  to  the  air  reservoir  to  obtain 
the  pressure  necessary  to  force  oil  into  the  combustion- 
chamber. — A.  T.  L. 

Gas  producer  apparatus ;  Construction  and  working  of  . 

T.    W.    S.    Hutchins,    Manchester,   and    J.    B.    Wilkie, 
Liverpool.     Eng.  Pat.  24,443,  Nov.  27,  1905. 

A  oas  producer  plant,  in  which  the  gas  is  drawn  from  the 
scrubbers  and  producer  by  an  exhausting  fan,  is  combined 
with  a  gas  pressure  governor  connected  to  the  outlet 
of  the  fan.  and  arranged  so  that  an  increase  of  pressure 
causes  a  throttling  of  the  gas  supply  from  the  fan.  The 
producer  thus  delivers  a  variable  supply  of  gas  at  constant 
pressure  according  to  the  consumption,  without  the  use 
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of  a   gas-bolder.       Hie    governoi    dee  i  bed    has   a    bell 

working   in  a  water  it  other  sea),  and  actuatin 

whioh  brings  a  plate  opposite  the  outlet  of  the  fan.      \  \ .  I.. 

Illuminating  and  heating  <:  tin- 

production  of  permanent .     W.  .1.  Dibdin  and  II 

Woltereok,  London.     Bug.  Pat  26,666,  Dec.  21,  1905. 

tXTCRl  of  hydrocarbons  (paraffin]   and  superb 
p.  in  fines)  division,  i-  passed  at   high  temperature 
(bright  orange)  over  a  porous,  spongy  contact   mati 
consisting  ol   ferrous-ferric  oxide,  containing,   preferably, 

protoxide.     The  contact   matei 
preferably,    by    passing   steam   and   an   excess   "f   hydro- 
carbons for  Beveral  davs  through  an  iron  or  Bteel  retort, 
tilled  with  thin  iron  tubes  and  kepi  at  a  bright  red  : 

until  ii"  metallic  u -  left   in  the  thin  tubes.     For  the 

produi  tion,  with  bui  h  material,  o)  gas  of  16-candle  power, 
the  ratio  of  hydrocarbons  to  steam  is  kepi  at  about  I  to  10 
lr   is  stated  thai   I  ton  of  crude  petroleum   will    prod 
about    Iimi.immi  rli.   ft   of    16-candle   gas,   ol 
resembling  that  of  ordinary  Uluminath  H.  B, 

Incandtsa  nl  elt  ciric  lump  filanu  nls  :   Manufactn  n  of 
from   thorium.     British    Thomson-Houston    Co.,    Ltd., 
London.     From  General   Electri 
N.V.     Eng.  Pat  14,972a,  July  20,  1903. 

TiinuiiM   powder    obtained,   for  example,  accordinj 
Eng.  Pat   14. 972  "i   lOOo  ;    this  J., 
with  from  20  to  l'"1  per  cent  of  clean  magnesium  Blii 
the  mixture  is  compressed  into  a  lump,  and  heated  in  a 
vacuum  furnace    such  as  described  in  Eng.  Pat  20,809  of 
1904;    this  .1..  1905,  976)  till  all  the  magnesium  has  been 
driven   off;    and   the    porous,   sintered   mass   of   thorium 
thus  obtained,  after  cleansing  with  nitri  in   be 

compressed  into  a  dense  metallic  state,  and  rolled  aud 
drawn   into  wire.  -  II.  B. 

United  States  Pai 

lueer-gas ;       Apparatus     for     manufacturing . 

\Y.  II.  Adams  and  F.  Powell.  Portland,  signers 

to  the  Ladd   M  .  in.     O.S.    Pat    -;;;  \ 

Oct  30,  1906. 

The  fuel  chamber  of  the  prod  icer  descril 

in  a  horizontal  direction,  and  fuel  is  led  in  at  the  centre 
from  above.  1  ;"  air  inlets  ire  all  arranged  at  one  end 
of  the  longer  dimension,  and  tlet  is  a  forward 

horizontal  extension,  at  the  other  end.     The  inlets 
outlet  are  both  located  at  the  same  level,  and  below  the 
plane  of  the  bed  of  fuel  in  the  chamber.     In  tl 
horizontal    zone    of    incand  long 

the   chamber,    the   anterior   portion   of   which 
rator,   and  irior   portion  as  a  reg 

ng  on  the  prod  ibustion  from  the  anterior 

portion.     The  grate  of  tl  r  is  surrounded  by  a 

"  ~kirt  "  that  dips  into  the  water  of  the  ash-pan.  and  the 
•   enclosed    b\    the   skirt    is   divided    by   a   vertical 
diaphragm.      This    diaphragm    shuts    off    air   or    steam. 
•  admitted    by  suitable  inlets  into  the  water-sealed   - 
below  the  !  ortion  of  the  grate. — W.  C.  11. 

Illuminating  gas  ;  -!/'/•■<  • 

YV.  H.  Adams  and  1".  Powell,  Portland.  Oreg.,  Ass 
to  The  Ladd  M  '  i-      U.S.   I 

The  generator  of  this  apparatus  is  in  a  hori- 

zontal direction,  and  provided  with  a  fuel  supply  hopper 
at   the  top.  to  supply  fuel  without   admitting  air  t 

rator.      The  air  "supply  inlets  are  at  one  end  ol 
longer  horizontal  dimension,  and  the  outlet  for  pro  I 
of  combustion  at   the  other  end.   both  being   below    the 
level  of  the  top  of  the  bed  of  fuel,  whereby  a  horiz 
zone  of  combustion  is  maintained  in  the  generator,  which 
is    provided    with    a    wat< 

abstract1.        The    products    of   combustion    pass   into    a 
chamber  containing   a   retort,    which   is   thereby   he 
Above  the  top  of  the  bed  of  fuel  in  the  generator 
outlet    for    products    of   distillation    of    the   fuel  ;     I 
products  are  led  into  the  heated  retort,  and  there  con- 
verted into  fixed  gases. — YV.  C.  H. 


Illuminating  gat  :  Proa  M  "/  manufacturing \\  .  EL 

VUinx  and     F   Powell,   Portland,  On 
l  he    Ladd    Mi  I  da  Co.,   Oregon.       I 

■ 

l  h  i  process  dea  ribed    on 

zone  of  oombustion  in  .»  long  horizontal   body  of   I 

and  a  zone  of  distillation  above  the 

t  he  products  of  these  two  sow 

separata  ohannels,   and    'i' itflow    ol    the  distillation 

prodi  ;ulated   in  accordance  with  the 

t  he  two  products  when  but 
W.  C.  H. 

C.  O.  Williams,  Assignor  to! 
«i       i    -  17,  Oct  30,  1906. 

\    \  i-iiil'    i-   divided    into   compartment* 

horizontal  plates,  which  I  tie- 

opposite  sides  of  alternate  plates,  bo  that  the  .or  oi 
which  enters  through  a  pipe  at   tin-  bottoi 
,,  [,,i  I b  through  tin-  appai 

i  is  delivered  inl  i  itus  through  a  pipe  « 

enters  the  casing  some  distance  up.  and  i  trally 

down  through  tin-  plat.-  into  a  heating  dram 
iu  a  ow    the  lowest    plate,   and   provided   with  a 

pipe  for  tin-  escape  of  condensed  water.     Oil 
the  apparatus  through  a  pipe  above  the  steam-inlet  | 

irops  on   to  the   bend  of  the  -team  pipe,  and  thi 
into  a  series   of  ml    funnels,   surrounding   tin-  steam  pipe 
where  it  passes  through  tin-  plates.     The  oil  >-  vapoi 
m   tlics,-   funnels,   ami   the   vapour  is  -taken   up   by  the 
ascending  current  of  air  or  ga~.    -\\. 

French  Pathj 

ificial  —     . 

pulp.  ■  iniling 

,./.     ,1     P.    Reneaux,     Addition,   dated  June   19, 

1906,  to  Fr.  Pat.  366,141,  April  28,  1906. 

The  ingredients  mentioned  in  the  original  patent  may  be 

supplemented    by    powdered    anthracite    and    tine   coal, 

the 
tion    and 
lilt r. i r  t   juice.  I"  due, 

or  all  waste  and  by-products  from  tie-  treatment  of  ■ 
in  sugar  making. — C  S. 

A.  Sickert     Fr.  Pat 
July  o.   1906. 
The  fuel  is  the  inclined  baa 

.  down  to  be  finally  completely  burnt  on  the 
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horizontal  bars,  c.  Air  is  drawn  from  the  ash-pit,  h, 
through  openings,  d,  on  each  side  into  the  flues,  e,  where 
it  is  heated  and  discharged  downwards  upon  the  fuel  on 
the  inclined  bars,  b,  through  the  ports,  e1,  so  that  it 
effects  the  complete  combustion  of  the  smoke. — W.  H.  C. 

Gas-producer ;    Carburetting  .     G.   Lezier.     Fr.   Pat. 

361,752,    Sept.    6,    1905. 

This  producer  is  arranged  to  yield  a  mixture  of  gas 
obtained  from  the  distillation  of  wood,  water-gas,  and 
the  permanent  gases  derived  from  a  carburetting  liquid, 
and  a  portion  of  the  gases  from  the  fire  used  to  heat  the 
distillation  retort,  after  they  have  been  reduced  by 
passing  through  the  incandescent  material  in  the  retort. 
The  apparatus  consists  of  a  retort,  heated  by  a  suitable 
fire,  in  which  wood,  &c,  can  be  distilled.  Air,  water, 
carburetting  liquid,  and  products  of  combustion  from 
the  fire  can  be  admitted,  in  regulated  quantities,  into 
the  upper  part  of  the  retort,  and  the  mixed  gas  produced 
is  withdrawn  from  the  bottom  of  the  retort  in  such  a 
way  that  the  gaseous  elements  admitted  to  the  upper 
portion  become  reduced  by  passing  through  the  incan- 
descent carbonaceous  material  in  the  lower  portion. 

— W.  C.  H. 

Hydrogen  ;    Manufacture  of .     Mme.   Elworthy,  nee 

E.  G.  Cooper.  First  Addition,  dated  June  16,  1906,  to 
Fr.  Pat.  355.324,  of  June  17,  1905  (this  J.,  1905,  1164). 

The  present  addition  relates  to  the  separation  of  carbon 
dioxide  from  the  mixture  of  gases  derived  from  water 
gas,  containing  hydrogen,  carbon  monoxide,  methane, 
and  carbon  dioxide,  described  in  the  main  patent.  The 
carbon  dioxide  is  separated  by  simple  compression  of  the 
cooled  gaseous  mixture,  or  by  compression  followed  by 
expansion,  when  the  carbon  dioxide  is  liquefied  or  solidified, 
and  can  be  removed.  The  gases  escaping  from  the 
apparatus  are  utilised  for  cooling  the  incoming  gases. 

— E.  S. 

Incandescence   gas    mantles.     T.    P.    Laycock.     Fr.    Pat. 
367,488,  June  27,  1906.    Under  Int.  Conv.,  May  17,  1906. 

This  invention  consists  in  coating  or  impregnating  mantles 
for  incandescence  gas  lighting  with  platinum  bichloride, 
by  immersing  them  in,  or  spraying  them  with  an  alcoholic 
solution  of  the  salt. — W.  C.  H. 

Candles  or  other  illuminating  bodies  jor  nightlights,  lamps, 

or  otlier  applications  ;     Process    jor   making   by 

means  of  petroleum  or  other  mineral  oils.  V.  J.  Kuess. 
Fr.  Pat.  367,448,  June  26,  1906.     III.,  page  1141. 

Luminous  bodies  ,;  Manufacture  of  electric by  heating 

to  incandescence  metallic  filaments  in  an  atmosphere  of 
a  suitable  gas  by  means  of  the  electric  current.  Deutsche 
Gasgliihlicht  A.-G.  (Auerges.).  Fr.  Pat.  367,467, 
June  26,  1906. 

See  Eng.  Pat.  14,901  of  1906  ;  this  J.,  1906,  1083.— T.F.B. 
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TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  1085.) 

Petroleum    fields    of     Trinidad.     C.     Craig.     Petroleum, 
1906,  2,  86—88. 

The  position  of  Trinidad  at  the  mouth  of  the  Orinoco 
has  led  to  the  gradual  deposition  of  alternating  fluvial  and 
marine  strata,  favouring  the  formation  of  petroleum  from 
accumulations  of  vegetable  matter,  such  as  can  be  seen 
in  adjacent  marshes  and  lagoons.  Where  the  cover 
rock  of  the3e  accumulations  has  permitted  the  escape 
of  the  gaseous  decomposition  products,  the  residue  has  the 
character  of  lignite  or  coal  ;  but  where  such  escape  was 
impossible,  the  residue  is  petroliferous  or  bituminous, 
without  any  trace  of  vegetable  matter.  The  tertiary 
strata    contain  three  oil  horizons,  the    Galeota  oil  sand 


being  lowest  and  nearest  the  chalk.  Next,  at  an  interval 
of  3600 — 4000  ft.,  is  the  Rio-Blaneo  oil  sand  ;  and  some 
1400 — 1500  ft.  above  this  is  the  La  Brea  oil  sand,  forming 
the  source  of  the  pitch  lake,  and  only  containing  oil  in 
the  western  side  of  the  island.  These  oil  horizons  rise  to 
or  near  the  surface  along  three  anticlinals — one  extending 
from  Galeota  Point  to  Icacos  Point  ;  the  second  from 
Mayaro  Bay  to  Point  Ligoure,  and  the  third  from  Mayaro- 
Point  to  the  mouth  of  the  Vance  River.  There  is  also 
another  anticlinal  in  the  central  mountain  chain,  with  a. 
few  smaller  ones  elsewhere.  Surface  indications  of 
oil  are  frequent  in  the  cliffs,  along  watercourses,  and  in 
springs  in  the  forests,  in  addition  to  numerous  mud 
volcanoes,  many  of  which  are  active,  especially  in  the 
Cedros  district.  Shows  of  oil  are  plentiful  all  along  the 
first  anticlinal  ;  and  in  the  second  between  Mayaro  and 
Point  La  Fortunee,  as  well  as  in  the  Guapo  district, 
where  the  cliffs  show  five  layers  of  petroliferous  and 
bituminous  sand  120  ft.  thick.  Further  inland  the  same 
formation  furnishes  enormous  deposits  of  soft  and  hard 
asphalt.  The  only  known  deposits  of  any  extent  in  the 
La  Brea  oil  sand  are  near  La  Brea  and  the  pitch  lake. 
All  three  horizons  are  accessible  to  boring  along  the  anti- 
clinals, and  many  of  the  shows  are  favourably  situated 
for  proving  the  deposits.  The  oil  is  low  in  sulphur,  and 
the  oil  from  the  Galeota  oil  sand  has  the  sp.  gr.  0-880 — 
0-910,  and  yields  12 — 20  per  cent,  of  petroleum  naphtha 
30 — 50  per  cent,  of  burning  oil,  30 — 45  per  cent,  of 
lubricating  oil,  and  only  about  5  per  cent,  of  residual 
resin.  That  from  the  Rio  Blanco  sand  is  richer  in  lubri- 
cating oil  and  residue.  The  total  area  of  the  oil-field  is 
estimated  at  not  less  than  500  sq.  miles. — C.  S. 

Petroleum  ;     Bromine   value    of .     Utz.    Petroleum, 

1906,  2,  43—45 
The  Vaubel  method  for  determining  the  bromine  value  of 
oil  of  turpentine  requires  modification  before  it  can  be 
advantageously  applied  to  petroleum,  the  best  results 
being  obtained  with  a  solution  containing  2-783  grms. 
of  potassium  bromate,  instead  of  13-92  grms.  per  litre. 
The  following  values  were  obtained  in  this  way  :  Rou- 
manian petroleum,  0-56 — 0-8  ;  Russian  "  Meteor  "  oil, 
0-72  ;  "  Nobel  "  oil,  0-8  ;  Austrian  oil,  0-88  ;  Galician 
export  oil,  1-44;  Deutsch-Amerikanische  Co.'s  oil,  1-76; 
Pennsylvania  oil.  2-0  ;  "  Are  light  "  oil,  2-56.  American 
oil  has  thus  the  highest  bromine-absorption  value ; 
Russian  and  Austrian  the  lowest,  whilst  Galician  occupies 
an  intermediate  position.  The  results  follow  the  same 
general  trend  as  the  iodine  values,  though  the  figures 
are  lower ;  but  there  is  no  regular  relation  between  the 
two  values,  the  bromine  absorption  of  the  several  fractions 
varying  irregularly  in  the  different  oils.  Nevertheless 
the"  method  enables  American  oil  to  be  easily  dis- 
tinguished from  that  of  European  origin,  and  the  modified 
Vaubel  method  enables  the  determination  to  be  made  in 
less  time  than  the  iodine  test.  The  bromate  solution 
should  be  added  by  degrees,  1  c.c.  at  a  time  at  the 
beginning,  and  l/10th  c.c.  afterwards.  The  Graefe 
method  may  also  be  used  as  a  preliminary  test. — C.  S. 

Petroleum  ;  Bromine  value  of  .  M.  Weger.  Petro- 
leum, 1906,  2,  101—102. 
The  author's  determinations  of  bromine  values  of  various 
samples  of  petroleum  agree  fairly  well  with  those  cal- 
culated from  Graefe's  iodine  values,  except  in  the  case 
of  Roumanian  oils.  Both  sets  of  figures  have,  in  his 
opinion,  less  importance  than  in  the  case  of  fatty 
oils,  which  are  of  more  accurately  known  compo- 
sition. He  also  thinks  the  bromine  value  gives  no 
reliable  indication  of  the  origin  of  petroleum  samples  as- 
claimed  by  Utz  (see  preceding  abstract).  The  circumstance 
that  water-white  oil  has  a  bromine  value  only  about  half 
that  of  standard  white  seems  to  indicate  that  the  difference 
is  due  to  decomposition  of  the  oil  during  distillation — 
to  which  American  oil  is,  from  its  composition,  more 
liable  than  Russian  oil. — C.  S. 

Petroleum    distillates    and    residuum  ■     Determination    of 

the  pitch  content  of by  the  sulphuric  acid  method. 

K.  Charitschkow.     Petroleum,  1906,  2,  99—101. 

The  method  furnishes  results  that  are  in  no  wise  con- 
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lant  with  the  depth  of  colour  of  the  oils.  For  example, 
in  one  oaae  win-re  the  colour  in 

between    two    samples,    the    sulphu  teat 

(diminution  ol  volume  on  treatment  with  the 
the  proportion  as  1:2  ;    and  in  others  a  -till  gri 
orepanoy   "a-  observed.     Potassium   bichromate  i^  also 
inefficient  a-  .1  decolorising  agent  ;    and   the   Land 
'no  method  only  dissolves  out   the  heavier  port 
of  the  oil,  masut,  for  instance,  being  soluble  to  the  extent 

"  per  cent,  and  "  goudron  "  to  :i2:(  per  cent.,  the 
residue  having  the  appearance  of  solar  oil,  though  of 
higher  viscosity  than  the  latter.  The  acetone  method, 
ho«ever,  appears  suitable  for  the  cold  t'ra.  tionation  of 
petroleum. — c.  s. 

Petroleum    refining:    U.S.     Census  of  .        Oil,  Paint, 

and  Drug  Rep.,  Oct.  29,  1906.     i  I'.R.l 

The  industry  engaged  in  the  refining  of  petroleum  reported 

98  establishments  in   11)05  having  a  product  valued  at 

$175,005,320,  as  compared  with  07  establishments  having 
a  product  of  $123,929,384  in  1900.  Tho  capital  of  the 
industry   in   1906   was    $136,280,641,   as  compared   with 

$96,327,892  in  1900.  It  should  be  understood  in  this 
connection  that  the  item  of  capital  in  all  census  reports 
embraces  tangible  asset,  only  and  bears  no  relation  to 
issues  of  stocks  and  bonds.  Tho  following  table  shows 
tin-  materials  used  by  kind,  quantity,  and  cost,  and  the 
products,  by  kind,  quantity,  and  value: — 

1905.  1900. 

Materials  used,  total  cost..  $139,387,213  $102,859,341 

Crude  petroleum — 

Barrels  (42  galls.) 66,982,862  52,011,006 

Ooet    $107,487,091  $80,424,207 

Sulphuric  acid — 

Short  tons    102.152  * 

Cost    $2,003,031  * 

Caustic  soda — 

Pounds 11,101.376  * 

'    $208,440  * 

Sulphur- 
Short  tons    888            

Ooet    $13,380  fSl, 735,782 

Pyrites  — 

Long  tons     20.661  * 

st  _ $79,784  t 

Coopers*    and   carpenters' 

materials   $5,628,274  $3,576,943 

Tinners'   materials $0,301, 764  S4,643.'..s."> 

Barrels,     cases,    and     tin 

cans    $5,880,310  $2,930.80.". 

Fuel   $6,139,934  $3,120,441 

All  other  materials     S6,585,205  $6,427,178 

Products,  total  value     §$175,005,320  $123,929,384 

Illuminating  oils — 

Barrels  (50  galls.)   26,S'J7.9>4  25,171 .2v.i 

Value $91,360,434  $74,694,297 

Fuel  oils — 

Barrels 7,281,584  6,095.224 

Value $9,205,391  $7,5 

Residuum — 

Barrels 2.514.198  596  616 

Value $3,138,361  $688,455 

Paraffin  oils — 

Barrels 1.644,400  1,606,783 

Value $6,210,279  $3,9? 

Reduced  oils — 

Barrels 2,783.148  676.1.;:; 

Value $6,068,360  $1,669,287 

Neutral  filtered  oils — 

Barrels    504.042  60s 

Value $1,942,153  $2.2 

Filtered  cvlinder  oils — 

Barrels' 1,366,661  565.V4 

Value $9,332,299  $3,443,491 

Grease  (lubricating.  &c) — 

Barrels 202,439  524.033 

Value $1,394,130  $1,9! 

•  Reported  as  acids,  alkalis,  and  sulphur. 

t  Includes  value  of  sulphuric  acid  and  caustic  soda. 

J  Xot  reported  separately. 


190  i 
Naphtha  and  gaeolin. 

5. si  I.L'S',1 

Value $21,31  I.s:s7 

Paraffin  wax — 

B  .rrels    ;  u,,s 

Value S10,O..7.27t 

Sludge  acid — 

>hort    tons     

Value 0,480 

and  I. lark    naphtha  si  | 

All  other   products $14,47 

Equipment  :  — 

Mills- 
Heated  by  steam    ....  282 
Heated  by  superheated 

a     15 

Heated    by   lire     1,610 

itors   .  .' :;;  I 

Chilling     houses     for 

paraffin    .,7 

Hydraulic  or  other  presses  311 

storage  tanks — 

For  crude  petroleum — 

Number      :)i.4 

Capacity  (galls.) 245.70...  193 

For  refined  petroleum — 

Number     3,575 

Capacity  (galls.) 576,4 

Cooper  shops    64 

Tin  shops      17 


1900 

....... 

• 

771  924 

£7.791.149 


1176,281 


290 

26 
1,468 

327 

48 
510 


267 


2,869 

48 
13 


United  States  Patent. 

Emulsions  [of  bitumen,  <fcc]  and  process  of  producing 
them.  K.  Mann,  Zurich,  Switzerland.  U.S.  Pat. 
*34.830,  Oct.  30,  1906. 

See  Fr.  Pat.  354,648  of  1905  ;  this  J.,  1905,  1 103.— T.F.B. 

French  Patents. 

,  ,■  or  other  illuminating  bodies  for  nightlights, lamps, 

or  other  applications,  ;     Process  for   making  by 

-  of  petroleum  or  other  mineral  oils.  V.  J.  Kuess, 
l'r.  Pat.  367.448,  June  26,  1906.  Under  Int.  Conv. 
April  3,    1 

Ten  parts  each  of  an  animal  and  vegetable  fat  (e.g.,  stearin 
and  coprah  oil)  are  melted  together  and  saponified  with  9 
parts  of  commercial  caustic  potash  dissolved  in  18of  water. 
.  toe  hundred  parts  of  petroleum  are  stirred  in  at  a  tempera- 
ture of  30" — 35;  C,  the  whole  setting  to  a  solid  mass.  After 
several  days,  this  mass  is  melted  at  105 — 115  C.  and 
incorporated  with  2 — 3  parts  of  water  containing  in 
solution  alum,  boric  acid,  or  magnesium  sulphate 
(according  to  the  result  desired)  equivalent  to  2 — 5  per 
cent,  of  the  mass.  The  operation  is  conducted  so  that 
only  a  little  over  5  per  cent,  of  water  is  left  in  the  product, 
the  remainder  being  removed  by  evaporation.  This 
product  may  be  incorporated  with  its  own  weight  of  a 
mixture  of  equal  parts  of  melted  stearin  and  hard 
paraffin  scale,  and  moulded  into  candles. — C.  S. 

Petroleum  or  other  mineral  oils ;  Process  of  solidifying , 

and  transforming  them  into  a  solid  hydrocarbon  soap. 
V.  J.  Kuess,  Ft.  Pat  367.44'...  June  26.  1906.  Under 
Int.  Conv.,  April  3,  1906.        (See  preceding  abstract.) 

Petroleum  is  mixed  with  10  per  cent,  each  of  melted 
saponinable  animal  and  vegetable  substances,  the  mixture 
being  saponified  with  9  parts  of  caustic  potash  dissolved 
in  24  parts  of  water,  and  left  for  1 — 2  days,  after  which 
the  mass  is  remelted  and  mixed  with  2 — 5  per  cent,  of 
boric  acid,  borax,  or  other  boron  derivative  (dissolved  in  a 
little  water),  and  cast  in  moulds.  The  hardness  of  the 
product  is  in  proportion  to  the  amount  of  added  boron 
derivative.     To  convert  the  product  into  soap,  it  is  boiled 


§  In  addition,  49,379  tons  of  sulphuric  acid  were  made  and 
consumed  by  the  establishments  reporting. 
'    Not  reported. 

c2 
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Cl_   iv.-COLOURING    MATTERS    & 


DYESTUFFS. 


[Dec.  15,  1906. 


a  lye  (18°  B.)  of  caustic  soda  and  potash  in 
eSS  pro portions!  5  per  cent,  of  coprah  od  bemg  f  ded 
for  24  hours  at  a  temperature  of  110-1  15  C.  1  he  soap 
contains  about  33  per  cent,  of  water.— t.  b. 

IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  1089.) 

Sodium    hyposulphite    [hydrosulphite\i     Us< 
a  redwing  agent.     E.    Grandmougm.     Ber 


Products,  total  value 
Dyestuffs,  natural — 

Pounds  

Value 

Do.,  artificial — 

Pounds 


of as 

1906,   39, 


3561—3564. 
TVrther  examples   are   given   (see 
oMnTvTse  of  sodium  hyposulphite  as  a  reducing  agent. 


this    J., 


1906.    805) 
nt. 

by 


II. 


Thus  ^-naphthoquinone  is  obtained  from  Orange 
boding  a  solution  of  100  grms.  of  the  dyestuff  in  750  c.c. ^ot 
wateriith  100  grms.  of  sodium  hyposulphite,  ^centrated 
(B\SF.).     which    have     been  gradually    added,     ifte 

immonaphthol  is  filtered  off.  and  oxidised  by  dissolving 
ta  200  cl  of  dilute  sulphuric  acid  (1:2),  and,  after  cooling 
ri£L  a  solution  of  30  grms.  of  sodium  bichromate.  The 
naphthoquinone  separates  and  is  faltered  off.  In  a 
m  nilar  i  "rmer  l:4-naphthylenediamine  is  obtained  from 
benzeneazo-a-naphthvlamine.  The  reagent  may  also  be 
u'edTor  the  reduction  of  the  nitro-group  in  nitrobenzene 
and  o-nitrophenol.  but  in  this  case  does  not  F^^ 
advantage  over  the  sodium  sulphide  method.  Q"'none* 
are  easifv  reduced  to  the  corresponding  quinols  ;  thus 
benzoquinone  gives  quinol,  ^naphthoquinone  gives 
fl-iiaphthoquinol,  from  phenanthraqumone  is  obtained 
phenanthraquinol.  and  anthraquinone  yields  oxanthranol. 
Benzil  is  reduced  smoothly  to  benzoin.— J.  U.  U. 

Colouring  matters  in  ^pastry-ware  ;  Use  of  carbon  tetra- 
chloride jor  ffc  detection  of-—  forbidden  by  &*>hc 
health  laws.  A.  Piutti  and  G.  Bentivogho.  X\  111-4., 
page  1168. 

Dyestuffs  and  extracts ;  U.S.  census  of  - — -.Oil,  Paint, 

•  and  Drug  Rep.,  Oct.    29,    1906.     [T.R.] 

A  very  important  increase  in  the  output  of  dyestuffs 
and  extracts  was  recorded  in  1905,  as  compared  with  1900 
Ninetv-ei  hi  establishments  reported  an  output  valued 
af  810,893,113,  as  compared  with  77  establishments  having 
an  output  of  87,350,748  in  1900.  The  following  table 
shows  materials  used,  bj  kind,  quantity,  and  cost,  and  the 
products,  by  kind,  quantity,  and  value  :— 


1905. 
86,829,340 


Materials  used,   total  cost.. 
Wood — 

(  i  ii  ds      

Cost    

Bark- 
Tons  

Cost    

Logwood — 

Tons  

Cost    

Sumac  leaves — 

Tons  

Cost    

Indigo,  natural — 

Pounds  

Cost    

Coal-tar  colours — 

Pounds  

I  ost    

Iphuric  acid — 

Pounds  

i  tost    

( ithcr  acids — 

Pounds  

Cost    

Ml   other   components   of 

'   products    WfiM.m 

All  other   materials      . 


258,981 
8795,786 

103.119 

8948,997 

37,733 
$678,590 

4,456 
!,519 

96,500 
182,000 

1.802,826 
$293,573 

3.557,884 
$49,779 

5,301,413 
$71,393 


$981,527 


1900.- 
S4. 745,912 

211,040 
$675,321 

99,587 

$502,853 

4H.494 
$1,064,746 

s.333 
$150,259 

82,500 
§98,500 

3,022,217 
81,140,979 

1,628,000 
816,757 

364,428 
$9,197 

$487,836 
8599,404 


1905. 
$10,893,113 

8,172,552 
S233.935 

4,600,462 

vduT. :'.::.'.'... »i,764,«4 

Mordants — 

Pounds  

Value 

X!ndT~ 1-860,744 

vX .::: §30,757 

Turkey  red  oil- 
Pounds  

Value 

L°|oi1seXta.a0.17 29,709,606 

VaC     .:. SP472.047 

Ground  bark— 

Pounds 38i2°l'V" 

Value 

Ground  and  chipped  wood- 
Pounds  

Value 

Ground  sumac — 

Pounds  

Value 

Extracts  : — Sumac — 

Pounds  

Value 

Hepmo^s_      18.833.450 

vXT.:::: S406,6i9 

^l^.11.^ 156.520,123 

vXe  .:.. 82,411,184 

Palmetto — 


733,245 
864,656 


3,022,470 
8159,666 


$249,101 

9.999,906 
S95.237 

5,061,333 
$65,190 

4,093.619 
$95,958 


1.740.000 
$34,800 

T1C^rr" 44,418,929 


Pounds 
Value . 


Value 

Tannic  acid — 

Pounds 

Value 

Sizes — 

Pounds  

Value . 
All  other 


$1,704,243 

5,165.500 
$200,136 

7.812,433 
$2 17,859 

$1,687,271 


products 
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1900. 
$7,350,748 

7,409,280 
$1,035,711 

6,581.850 
$1,806,730 

734,000 

S85.466 

954,240 
S7.525 

2.210.000 
S14.757 

39,252,743 
$1,485,971 

27.028,000 
S149,3t>5 

12,690,037 

$201,931 

9,284,000 
$114,060 

4.349.742 
8103,085 

26,011.714 
$563,591 

28,983,03<j 

$529,670 

1.050.1  mil 
$20,000 

16.144,292 

$405,659 

1.326.515 
$149,662 

1(11,920 

$2,541 

$674,417 


0  1  red ; 


Phenylnaphthimidazole  orhomohgues  or  dcrin, 

lidooxy  sulphonic  acids  of .ana 

Abel,  London.     From 
Pat.     21,175, 


C.    D. 

Berlin. 


Eng 


combining 


diazo 


Manufacture  of  am 

of  it,:'  rmt  diate  products. 

\ct.-Ges.    f.    Anilinfabr 

Oct.  18,  1905. 
\  MONOAZO  dyestuff,  obtained  by  - 
compound  with  a  suitable  monoannnonaphtholsulpho  c 
acid  tea  2-8:6,  or  1:8:4),  in  which  the  azo  group  is  m the 
o -Position  to  the  amino  group  in  the  naphthalene  nucleus 
^condensed  al   ordinary^  or  reduced  temperatures  wi  h  a 

,U  '  „■  aminobenzaldehyde  or  a  homologue  or  denv  ,e 
of  one  of  these,  and  the  product  is  reduce,!,  e.g.,  bj  *  tan 
nouTcUorloe  in  hydrochloric  acid  solution;  the  result  J 
the  reduction  is  that  one  diazo  component  is  split  off  as  all 
amino  compound,  whilst  the  residual  compound 
goes  intramolecular  condensation,  to  form  an 
hydroxvsulphonic  acid  of  pheny  naphth.midazole 


under- 

uuino- 

If  a 


tobeS  ,:r^:i:Z 


grou) 


ill  be  reduced  to  an  amino  group. 


L"  1906721 5  and  750.)-T.F.B: 


for 


Sulphur    erdours   W^<$^^^%£m. 

^L^sXUV-^orfon  3U  Germany. 

En-    Pat.  4097,  Feb.  19,  1906. 
When   dehydrothio-p-toluidine,   or  one  of  its  derivative* 


h 
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1 1  l.l 


>ro    sulphur    in 

I'll    sulplu  I 
ben   idine,    vellow 

'i  alkali  s»!| 
ilos.    of    dehvdrol 
benzidine,  and  "0  kilos,  of  sulphur. 
12  h  'Hi '.      ll 

i  sulphide 
melted,  and  the  mixture  heated  to   120    or  125 
u  i-  soluble  m  water  ;    u  is  then  dilul 
water,   and    the   solution  I    with    7"' 

hydrochlo  r.  I"    B 

■  the  anthi  icturt 

— .  .1.  Y.  Johnson,  London,  From  Badische 
Anilin  and  Sods  Fabrik,  Ludwigshafen-on-Rhine, 
Germany.     Eng,  Pat.  20,633,  Sept.  17,  I 

Tin:  acel  ■  !    derii  itives   of   hal  nthra- 

quiri  tted  either  alone,  or  in  presence  of  a  solvent 

or  a  condensing  agent,  whereby  they  are  converted 
dyes  tuff  s   which   dye   from   the   vat,   yielding   yellow    to 
orange-yellow  shades.     If  the  acetyl  compounds  are  he 
alone  for  some  time,  at  temperatures  above  their  m< 
points,  the  dyestuffs  may  be  extracted  bj  nitro- 

benzene, or  the  impurities  may  l»-  removed  from  the 
by  treatment  with  sodium  hypochlorite.     It  is  preferable, 
however,  to  carry  out  the  condensation  in  presence  of  a 
solvent  or  diluent,  such  as  nitrobenzene  or  naphthalene, 
the  yield  and  purity  of  the  dyestuff  being  thus  enhu 
The  products  are  soluble  in  alkaline  hydrosulphite  solul 
yielding  yellow-brown  vats  which  dye  cotton  dull  brown 
shades:    on  washing,  these  shades  become  first  greenish- 
yellow  and   then  slowly  orange  (or  more  rapidly  by  treat- 
ment with  sodium  hypochlorite).     The  dyed  fibre  becomes 
blue  by  treatment  with  neutral  hydrosulphite  solutions. 

— T.  F.  B. 

United  States  Patents. 

Colouring  matter  for  producing  nilh-likc  or  pearl-lustre 
effects.  L.  Lilienfeld.  Vienna.  U.S.  Pat!  834,739, 
Oct.  30,  1906. 

See  Eng.  Pat.  l4.4S3of  1903:  this  J..  1903,  1345.—  T.  F.  B. 

Indigo  white;   Process  of  making  halogenated .     P.  E. 

Oberreit,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen-on-Rhine,  Germany.  U.S.  Pat. 
835.4(v2,  Nov.  0.  1906. 

See  Eng.  Pat.  21.741!  of  1905;  this  J..  1905,  1298.— T.F.B. 


French  Patents. 

Anthracene  ;    Production    of  a    new   series    of   derivatives 

and  dyestuffs  from  .  and  their  application   in  dyeing 

and  printing  [Nitrobenzanthrones].  Badische  Anilin 
und  Soda  Fabrik.  Eighth  Addition,  dated  June  25, 
1906,  to  Fr.  Pat.  349,531,  De  .  21,  1904.  Under 
Int.  Cony..  April  27,  1906. 

See  Eng.  Pat.  12,518  of  1906  ;  this  J.,  1906,  <44.— T.  F.  B. 

Dyestuffs  ;  Production  of  sulphurised  vat [T!  io-indigo 

Red,  de.].  Badische  Anilin  und  Soda  Fsbrik.  Fr.  Pat. 
367.431,  June  25,  1906.  Under  int.  Conv.,  May  16, 
1906. 

The  chlorides   of    arylthioglycolic 

when    treated    with    aluminium    chloride,    undergo    intra- 
molecular condensation,  hvdn "  liloric  acid  beinc eliminated, 

g 
and   compounds   of   the    general    formula    R<CfcP>< ^- 

produced :     on   oxidation,    these   litter   are   readily   con- 
verted  into   the   correspondent;    "  vat  "   d  .  hich 

similar  in  properties  to  indigo.     The  acid  chl< 
need  not  be  isolated  in  the  first  place,  the  leueo-eompound 
being  prepared  in  one  operation  from  the  arylthioglycolic 
acid    by    the    action    of    phos]  bonus    oxychloride    and 
aluminium  chloride. — T.  F.  B. 


Int.  < 

h  alknli  ;    I 

led       154 

:,     Willi     |IHI 

I'd. 

'aiued  until 
lolid  product  i-  - 
with  800  kilos,  "f  alknli  hydroxide,  foi  I  an  hoar, 

>20    '  .   -I.  F.  B. 

•''  I  ' 

ind  \nilin    und    Soda    Fabrik. 

ily   4,    1906.     Dnder   Int.   Conv., 

June  o.    1906. 

pounds  of  thioindigo  derivatives  (see  Fr. 
id  367,709;   this  J.,  1906,  (24  and  thi 

inverted  into  thi  nding 

en(    with  sulphur  or  sulphur  chl 
in  presence  or  in  absence  of  i  solvent.     A  red  dye-tuff  is 

ued  by  adding   15  parts  of  thioindoxyl  to  28 
of  melted   sulphur;    colour  formation    is   complete   in  a 
!    time,    when    the   dyestul  iium 

Bulphide  or  hydrosulphite,  or  by  an  organic  solvent. 

— T.  F.  B. 

Aminonaphtlnls  ;    Process  for  producing .     F.Sachs. 

First  Addition,  dated  June  •_'■_'.  1906,  to  Fr   I'  I   359,064, 
Nov.  •->.  1905.     Dnder  Int.  Conv.,  Aug.  23,  1905. 

AmTKOWaphthols  may  be  obtained  by  heating  naphthols 
or  their  alkali  salts  with  sodium  amide,  with  or  without 
a  diluent  (a  high  boiling  point  substance  not  attacked  by 

.:n  amide).  For  example,  a  mixture  of  equal  pan 
vnaphthol  and  naphthalene  is  heated  with  one-fourth  of  its 
weight  of  sodium  amide,  at  220"  C.,  for  two  hours;  the 
melt  is  poured  into  water  and  acidified,  the  naphthalene 
distilled  off  by  means  of  Bteam,  the  unaltered  /3-naphthol 
I  off,  and  the  I .(i.a minon.i phthol  precipitated.  By 
similar  means    1.5  v  be   obtained  from 

a-naphthol.  When  no  diluent  is  used,  the  temperature 
of  the  melt  should  not  exceed  200*— 210°  C.  (See 
also  this  J..  1906,  369.)  Two  errors  occur  in  the  original 
patent  Hoc.  cit..  col.  2,  lines  23  and  24):  "2.5-amino- 
naphthol  "  should  r  tninonaphthol." — T.  F.  B. 

Dyestuffs;     Production    of    new    mordant    monoazo . 

Farbenfabr.  vorm.  F.  Haver  und  Co.     Fr.  Pat.  367,604, 
June    28,    1906.       Under    Int.    Cony.,    Dec.    19,    1 

Oiazo  derivatives  of  o-aminophenol  derivatives  contain- 
nitro  group,  or  a  halogen  group,  or  both,  but  not 
containina  a  sulphonic  acid  t_rroup.  are  combined  with 
■_>arvlaniino-5-naphthol-7-s.i]phonicjacids.(5-nitro-4-chloro- 
-  aninophenol,  which    is    claimed  in   Fr.    Pat.   365,415  of 

.    this    J.,    1906,    923,    is    excepted.)     The    result 
dyestuffs    dye    wool    from    acid    baths    in    red   to   violet 

bich  are  modified  bv  chroming,  to  blues,  vio: 
and  blacks.— T.  F.  P.. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

_-non  and  J.  Mollard. 
this    J..    1892,    131.)     Pull.    Soc    Ind. 
Mulhouse,  1906.  76.  254—262. 

if  wool  were  submitted  to  the  action  of  chlorine 
under   the tfollowint;    conditions:      1     Chlorine  gas  : 
dry  at  the  ordinary  temperature  and 
at  the  ordinary  temperature  and  at  rine 
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-water  in  neutral,  acid,  and  alkaline  solution.  (3)  Bleaching 
ponder  ;  the  samples  being  in  one  set  of  experiments  after- 
wards treated  with  sodium  bisulphite.  The  wool  was 
afterwards  dyed  with  Orange  I.,  and  also  with  Methyl 
Violet.  Under  these  conditions,  wool  acquires  certain 
altered  properties:  (1)  it  loses  weight,  and  the  elas- 
ticity and  tenacity  are  diminished ;  (2)  it  is  moistened 
very  easily,  and  gives  deeper  and  more  brilliant  shades  on 
dyeing.  The  authors  reject  the  hypothesis  of  a  direct 
combination  of  wool  and  chlorine,  as  free  chlorine  can  be 
detected  in  the  wool  by  the  usual  reagents.  When  treated 
with  sodium  bisulphite,  which  destroys  the  free  chlorine, 
the  wool  retains  its  new  properties.  The  action  of  the 
chlorine  appears  to  consist  in  reacting  with  the  organic 
substances  to  form  hydrochloric  acid  and  oxidation 
products  by  which  the  molecule  is  changed  and  the  weight 
altered.  This  action  may,  in  certain  cases,  extend  to  the 
ultimate  decomposition  of  the  albuminoid  constituents, 
with  formation  of  ammonia,  oxalic  acid,  &c.  On  the 
large  6cale  the  treatment  with  chlorine  is  carefully 
regulated.  It  is,  however,  sufficient  to  destroy  the 
most  prominent  parts  of  the  wool-scales,  and  on  this 
account,  apparently,  the  tendency  of  the  wool  to  felt  and 
to  shrink,  is  much  diminished.  Lastly,  the  increased 
affinity  of  chlorinated  wool  for  dyestuffs  may  be  due  to  an 
augmentation  of  its  acidic  and  basic  properties,  owing  to 
the  rupture  of  some  of  the  chains  of  amino-acids. — J.  C.  C. 

English  Patents. 

Textile  fibre  from  reeds  or  the  like  ;  Method  of  obtaining . 

C.   de   Hatvanv-Deutsch.   Budapest,   Austria-Hungarv. 
Eng.  Pat.  21,7(58,  Oct.  26,  1905. 

See  Fr.  Pat.  358,828  of  1905  ;  this  J.,  1906,  372.— T.  F.  B. 

<Si7i  ;•    Manufacture  of  artificial  .     J.   E.   Bousfield, 

London.     From  La  Soc.  Anon.  Fabr.  de  Soie  Artificielle 
de  Tubize,  Belgium.     Eng.  Pat.  3,025,  Feb.  7,  1906. 

To  unwind  skeins  of  silk  in  an  almost  perfect  manner, 
when  used  by  manufacturers,  the  reeling  is  effected  by 
passing  the  silk  from  an  ordinary  reel,  upon  which  it  is 
wound,  to  a  measuring  reel,  thus  forming  the  silk  into 
skeins  of  given  length  directly  without  an  intermediate 
winding. — D.  B. 

Dressing  or  sizing  for  yarns  and  other  textile  materials. 
L.  Paechtner,  London.     Eng.  Pat.  15,300,  July  5,  1906. 

In  preparing  dressings  by  boiling  flour  with  water  in 
presence  of  acids  or  alkalis,  the  finished  base  has  to  be 
carefully  neutralised  before  it  can  be  used,  whilst  by 
treating  starch  paste  with  a  solution  of  chloride  of  lime, 
a  calcium  starch  compound  is  formed.  A  more  useful 
and  economical  product  is  obtained  by  replacing  the  above 
substances  by  chlorine  water  or  a  solution  of  sodium  or 
potassium  hypochlorite,  although  when  the  former  is 
used,  the  solution  has  to  be  carefully  neutralised,  by  an 
alkali  before  application. — D.  B. 

United  States  Patents. 

Threads  from  collodion ;  Machine  for  producing ,  and 

recovering  the  solvents  of  nitrocellulose  or  cellulose.     M. 
Oenis,  Mons,  Belgium.    U.S.  Pat.  834,460,  Oct.  30,  1906. 

See  Fr.  Pat.  341,173  of  1904  ;  this  J.,  1904,  864.— T.  F.  B. 

Dyeing  machine.     W.  H.  Fletcher,  Paterson,    N.J.     U.S. 
Pat.  834,284,  Oct.  30,  1906. 

The  machine  consists  of  a  frame,  supporting  rollers  with 
gearing  attached,  in  order  to  give  the  skeins  on  adjacent 
rolls  such  a  motion  that  the  portions  likely  to  touch,  move 
in  the  same  direction.  Suitable  means  are  provided  for 
raising  the  frame  and  the  skeins  out  of  the'liquid,  for  the 
purposes  of  loading  and  unloading. — B.jN. 

Printing    warps "      Apparatus    for    .     G.      Morton, 

Carlisle.     U.S    Pat.  834.396.  Oct.  30,   1906. 

See  Eng.  Pat.  9341  of  1904  ;   this  J.,  1905,  616— T,  F.  B. 


Textile  goods  ?  Finishing P  Krais,  Ilkley,  Assignor 

to  The  Bradford  Dyers'  Association,  Ltd.,  Bradford. 
U.S.  Pat.  834.913,  Nov.  6,  1906. 

See  Eng.  Pat,  18,742  of  1904  ;  this  J.,  1905,  886.— T.  F.  B. 

French  Patents. 

Silk,    artificial,    <fcc.  ,•     Recovery  of  the   alcohol  and  ether 

contained  in  .     Soc.  pour  la  Fabr.  en   Italie  de  la 

Soie  Artif.  par  le  Proceed  de  Chardonnet.  Fr.  Pat. 
367,803,  July  6,  1906. 

The  bobbins  on  which  the  artificial  fibre  is  wound  are 
washed  during  the  winding  process,  either  with  pure  water 
or  with  water  containing  a  calcium  or  magnesium  salt, 
the  latter  making  the  artificial  fibre  uninflammable.  The 
water  is  distilled  to  recover  the  alcohol  and  ether. — A.  B.  S 

Cellidose  threads  ;    Process  of  making  .     E.    Thiele, 

and  Soc.  Gen.  de  la  Soie  Artificielle  Linkmeyer.  Fr. 
Pat.  367,979,  July  11,  1906. 

See  Eng.  Pat,  15,133  of  1906  ;  this  J.,  1906,  1040.— T.F.B. 

Silk,  artificial;    Apparatus  for  the  manufacture  of . 

E.  Thiele.  Fr.  Pat,  367,980,  July  11,  1906.  Under 
Int.  Conv.,  Oct.  26,  1905. 

See  Eng.  Pat.  16,078  of  1906  ;  this  J.,  1906,  924.— T.  F.  B. 

Scouring,  dyeing,  or  otherwise  treating  fabrics,  textile 
materials,    and     other    similar     material ;      Apparatus 

for  .     M.    Nicholas.     Fr.    Pat.    368,017,    June   23, 

1906. 

See  Eng.  Pat,  23,509  of  1905  ;  this  J.,  1906,  1090.— T.  F.  B. 

Fabrics;    Apparatus  for   steaming,    treating,  and   drying 

.     Mather    and     Piatt,     Ltd.     Fr.     Pat.     367,911, 

July  9,  1906.     Under  Int.  Conv.,  Aug.  4,  1905. 

See  Eng.  Pat.  15,951  of  1905  ;  this  J.,  1906,  586.— T.  F.  B. 

Drying  apparatus,  with  arrangement  for  washing,  impreg- 
nating, dyeing,  heating,  or  cooling  the  material.  Aktie- 
bolaget  Separator.     Fr.  Pat.  368,119,  July  17,  1906. 

See  Eng.  Pat.  16,001  of  1906 ;  this  J.,  1906,  1081.— T.  F.  B. 

Printing  of  fabrics  ;    Machine  for  the  ■ .     W.   Pickup 

and  W.  Knowles.  Fr.  Pat.  367,  S37,  July  6,  1906. 
Under  Int.  Conv.,  April  26,  1906. 

The  claim  is  for  a  printing  machine  fitted  with  an  arrange- 
ment of  cams  and  levers  whereby  the  printing  rollers 
can  be  removed  from  contact  with  the  material,  so  as  to 
cause  intermittent  printing. — A.  B.  S. 

Finishing  material  for  braids,  laces,  or  fabrics  in  horse- 
hair or  artificial  silk.  P.  Forest.  Fr.  Pat,  361,759, 
Sept.  9,  1905. 
A  hot  aqueous  solution  of  gelatin  or  other  albuminous 
matter  is  prepared,  to  which  is  added  at  least  an  equal 
amount  of  acetic  acid.  After  cooling,  alcohol  is  added. 
This  liquid  is  applied  to  the  materials  in  a  thin  layer,  and 
allowed  to  dry  in  the  air,  a  hot  iron  being  finally  passed 
over  the  surface  to  render  it  uniform. — A.  B.  S. 

Finishing  soap  [for  textiles  and  paper]  ;    Manufacture  of 

a .     E.  Agostini.     Fr.  Pat.  361,772,  Sept.  16,  1905. 

XII.,  page  1160. 

Cotton   impregnated   with    methylene   ditannate   [Antiseptic 

fabrics]  ;    Manufacture  of .     W.  Merck.     Fr.  Pat. 

367,725,  July  4,  1906.     Under  Int.  Conv.,  Feb.  27,  1906. 

The  cotton  material  is  treated  for  about  half  an  hour  in 
a  boiling  concentrated  solution  of  tannin.  It  is  dried, 
and  then  introduced,  first  into  a  bath  of  tartar  emetic, 
and  then  into  a  cold  bath  containing  10  parts  of  formalde- 
hyde (40  per  cent.),  10  parts  of  common  hydrochloric 
acid,  and  100  parts  of  water.  The  material  is  finally 
washed  with  soap  and  dried. — A.  B.  S. 
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HalfimJ   fabric*    impregnated    with    methylene    ditannatt 

Mnhseptie  fabrics'] ;    Manufacture  of \V    M.-rck 

ft.   Pal     367,72%    July    4.    L906,     l'„,|,r    |,lt 
July  7.   1906. 

The  materia]  is  treated  for  half  an  hour  with  a  boiling 
concentrated  Bolution  of  tannin,  an, I  then  washed  in  cold 
water  in  order  to  remove  the  excess  of  the  tannin  from 
tlw  ootton.     The   material   is  thru   treated  in  a  cold  bath 

uniiiK  15  parts  of  formaldehyde  (Jo  per   cent) 
15  parts   of  crude   hydrochloric    acid    per   100   parts   ,,f 
water    for  1— H  hours.     It  is  then  wash,, 1.  pressed,  and 
dried  in  the  air.— A.  B.  S. 


VII,— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

[Continued  from  page  1096.) 

Jfolybdic  acid  ;  Reduction  of  in  solution  by  molyb- 
denum, and  the  titration  of  the  reduced  solution  by  means 
of  permanganate.  M.  Qnichaid.  Compt.  rend.,  1906 
143.   744-740. 

When  neutral  or  slightly  acid  solutions  of  molybdic 
acid  are  reduced  by  means  of  metallic  molybdenum,  the 
blue  oxide  of  molybdenum  (molybdenum  molybdate)  is 
formed.  If.  on  the  other  hand,  the  solutions  ar 
acid,  containing  more  than  200  grms.  of  hydrogen  chloride 
or  560  grms.  of  sulphuric  acid  per  litre,  the  reduction  goes 
further,  and  the  brown  oxide  is  obtained.  To  this  oxide 
the  formula  Mo02  is  usually  assigned.  From  the  author's 
analysis  of  the  brown  solution  it  appears,  however,  that 
this  brown  oxide  has  a  composition  corresponding  to 
Mo205.  The  molybdenum  was  determined  in  the  brown 
solution  by  evaporation  to  dryness  and  ignition  of  the 
residue  to  constant  weight;  the  oxygen  was  determined 
by  titration  with  permanganate  in  an  atmosphere  of 
hydrogen.— A.  G.  L. 

Alkali    carbonates  ;    Causticising  of  by  lime.     II.  Le 

Blanc  and  K.  Xovotnv.     Z.  anorg.  Chem.,    1906,    51, 
181—201. 

The  authors  have  determined  by  direct  as  also  by  con- 
ductivity methods  the  solubility  of  calcium  carbonate  in 
water  at  18°  and  100°  C.  The' actual  amounts  dissolved 
at  these  temperatures  are  13  and  21  merms.  per  litre 
respectively :  but  as  65  and  72  per  cent,  of  these 
amounts  respectively  are  hydrolvsed.  the  amounts 
actually  existing  in  solution  as  carbonate  are  4  mgrms. 
-er  litre  at  18°,  and  nearly  6  mgrms.  per  litre  at  Inn  c. 
Tith  the  aid  of  these  data  and  those  already  existing  for 
the  solubility  of  calcium  hydroxide,  the  authors  have 
calculated  the  equilibrium  constants  for  the  reaction  of 
calcium  hydroxide  on  potassium  or  sodium  carbonate; 
and  they  have  also  carried  out  direct  experiments,  starting 
both  from  alkali  carbonate  and  lime  and  from  alkali 
hydroxide  and  calcium  carbonate.  The  results,  given 
in  very  great  detail  in  the  paper,  are  summarised  below  : — 

Temp.  °C. 

100 
100 

100 
150 
150 

18 

18 
100 
100 
100 

Temperatures  (and  also  pressure)  are  practically  without 
nfluenee  on  the  final  result ;  the  speed  of  reaction  is 
Jerhaps  greater  at  higher  temperatures,  but  the  experiments 
how  that-  equilibrium  is  in  all  cases  rapidly  reached, 
fone  of  the  various  patents  that  have  been  taken  out 
cr  working  at  high  temperatures  or  increased  pressures 
lave  therefore  had  any  scientific  foundation,  except  in  so 


Percentage  of  total 

Solution  used. 

alkali 

converted  into 

hvdroxide. 

-V  'l-lWOj 

99-1 

2.V.Xa.,('03 

S7-2 

3-V-Xa.,C03 

93-6 

2.V-Xa„C03 

97-2 

3.Y-Xa„C03 

93-3 

.V   1-K  ,CQa 

98-1 

:!.V-K.,C03 

92-1 

.V  1K.,C03 

"s.s 

2.Y-K 

97-3 

:i.V-K.,C03 

.. 

92-3 

fir  u  the.v   all  (applied  the  oanditioni  f,.r  rapid  work 

temperature,     thorough      agitation,     considerable 
exoessof  lime.     On  the  other  Kan, I.  tl„-  nnivenal  indo 
practice  of  not  working  with   i  abated  lotation 

of  alkali  ■  ie  jiistiti,,i  both  by  the  theory  of  the 

process  and  by  the  experiment  i    i    D 

Aluminum  phosphaU  .     Transformation  o/  volcanic  rock* 

into under  tht    influence  <>/  substances  ,./  , 

logical  origin.      A.   I.acroix.      Oompt    rend.,    1906     143 
661    -664. 

LABOl   deposits   of   aluminium    phosphate    are    found   on 
the  island  of    St.  Thomas  and  other  islands  in  the  gulf  of 
Guinea.     This  results  from  the  reaction  on  tbi 
.'mil  other  v-'canie  rocks  of  the  islands,  of  the  dung  of 
fowl.      Pho:  -mates    formed    in    a    similar    manner    from 
limestone  r-K-ks  are   well   known,    but    this  de  omposition 

ilicious  rocks  seems  not  to  have  been  befor, 
The  alkalis  contained  in  the  rocks  are  not  present  in  the 
phosphate,    having   no  doubt   been    washed    out 
■pious  rains  to  which  the  islands  are  subject     J.  T.  I  >. 

I    Potassium  persulphaU  .    Behaviour  of  towards  some 

saline  solutions.      K.   Pajetta.     (Jaz.   ,  him.   ital.,    l'.Hni 
36  [2],  298—304. 
The  solubility  of  potassium  persulphate  in  water  ami  in 
saturated  solutions  of  different  salts  at  12    I  ieter- 

mined;  the  results  are  expressed  in  grms.  per  100  c.c: 
Water,  3-181  ;  sodium  sulphate,  5-987  ;  sodium  bisulphate, 
8-72;  disodium  phosphate,  4-693  ;  borax,  3-795  ;  sodium 
nitrate.  19-143;  sodium  carbonate,  5-613;  sodium 
bicarbonate.  4-947  ;  potassium  sulphate,  0-792  ;  potassium 
bisulphate,  0-329;  potassium  nitrate,  0-896;  potassium 
carbonate.  0-0118;  potassium  bicarbonate.  0-309; 
nesinm  sulphate.  2-961,  and  calcium  sulphate.  3-37. 
It  will  be  seen  that  the  solubility  of  potassium  persulphate 
is  L'reater  in  presence  of  sodium  salts  an,l  less  in  presence  of 
potassium  salts  than  in  pure  water.  The  solubility  in 
solutions  of  sodium  salts  is  a  function  of  the  concentration 

|  of  sodium  in  the  solution,  equal  volumes  of  solutions 
containing  equivalent  quantities  of  different  sodium 
salts  dissolving  equal  amounts  of  persulphate.  According 
to  the  autho  these  results  show  that  in  presence  of  sodium 
salts  double  decomposition  takes  place  according  to  the 
equat  ion  :  K»S„U8  +  Xa.,S(  >4  =  XaoS„08  +  KjSOj.  (See 
also  this  J.,  1906,  1068.)— A.  S. 

Barium  ferrate  ;   Properties  of .     E.  Baschieri.     Gaz. 

chim.  ital..  1906.  36  [2],  282— 28a 

BARirjj  ferrate.  BaF< •<  i4,H20,  is  scarcely  acted  upon 
by  sulphuric  acid  at  the  ordinary  temperature,  but  is 
attacked  immediately  by  hydrochloric  and  nitric  aci 
With  dilute  hydrochloric  acid,  chlorine  is  evolved,  and 
•olution  is  coloured  red  ;  after  some  days  the  evolution 
of  chlorine  ceases,  and  the  red  colour  disappears  ;  barium 
chloride  and  ferric  chloride  arc  found  in  the  solution.  A 
red  coloration  is  also  produced  when  the  ferrate  is  decom- 
posed by  very  dilute  nitric  (evolution  of  ozone),  acetic 
(evolution  of  carbon  dioxide),  oxalic,  formic,  citric,  and 
salicylic  acids.  Xo  red  coloration  is  produced  when  the 
ferrate  is  decomposed  by  carbonic  acid  or  by  hydrocyanic 
acid  ;  in  the  latter  case,  metallic  iron  and  barium  ferri- 
nide  are  formed.  It  is  probable  that  the  red  coloration 
is  due  to  the  presence  of  Fe<  >t"  anions  in  solution,  the 
properties  of  barium  ferrate  resembling  those  of  peroxides. 

—A.  S. 

Carbon  monoxide  ;    Action  of on  steam  at  red  heat, 

and  action  of  hydrogen  on  carbon  dioxide.     A.  Gautier. 
BuU.  Soc.  Chim..  1906.  35.  929—934 

BotTDOVAKO  (Bull.  Soc.  Chim.,  1901,  25.  4^.4)  determined 
the  ratio,  CO/C02,  in  the  equilibrium  between  carbon 
monoxide,  steam,  carbon  dioxide,  and  hydrogen  at 
different  temperatures  ;  and  Hahn  (Z.  phvsik.  Chem.. 
1903.  42.  70.5  ;  44,  513  :   1904,  48.  73.3  ;   this  J.,  1903,  II     - 

CO  x  H  O 
determined    the    coefficient,     K  =  -t^t n-.  at  different 

C  i  i-2  x  H2 

temperatures.  The  author  shows  that  when  a  current  of 
carbon  monoxide,  mixed  with  a  varying  excess  of  steam 
is  passed  through  a  porcelain  tube  heated  to  1200* — 1250°C> 
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at  the  rate  of  about  1  litre  of  the  mixed  eases  per  hour,  or 
when  a  dry  mixture  of  equal  volumes  of  carbon  dioxide 
and  hydrogen  is  similarly  treated  at  1300  .  the  reaction 
proceeds  until  the  volume  of  hydrogen  is  about  double 
that    of    carbon    monoxide.      I  tions    correspond 

with  the  equation-  : 

3CO+  3H.,( I  =  CO+H.,0  +  2H.,  +2C02. 

3<  '  >.,  +  3Ha  =  CD  +  H.2l)  +  2H2  +  2C<  »2. 
Under  these  conditions,  any  mixture  of  carbon  monoxide. 
Bteam,  hydrogen,  and  carbon  dioxide  tends  towards  the 
composition.  l/O-t-  H;(.)  +  2H.,  +  2C02.  Small  quantities 
of  formic  acid,  but  no  formaldehyde,  are  produced. 
These  results  are  discussed  with  reference  to  the  compo- 
sition of  volcanic  gases,  and  attention  is  directed  to  the 
occurrence  of  formic  acid  in  certain  hot  mineral  springs 

—A.  T.  L. 

Hydrofluosilicic  acid  ;  Dett  rminalion  of .     L.  Schucht 

and    W.    Moller.     XXIII..    page    1176. 

Dithionic  acid  and  dithionales  :   Analysis  of .     R.  H. 

Ashley.     XXIII..    page    1176. 

Chlorine  and  bromine  ;  Separation  of in  acid  solution 

by  hydrogen  peroxide.    P.  Jannasch.    XXIII..  page  1176. 

Borax  ;  Production  of  .    The  United  States  Mineral 

Resources,    1905.     [T.R.] 

The  production  of  borax  during  1905  was  almost  entirely 
confined  to  California.  Only  small  quantities  are  ever  taken 
from  the  marshes  of  Xevada  during  the  summer  months. 
The  total  output  of  crude  borax  in  the  United  States  for 
1905  was  46.334  short  tons,  valued  at  81,019,154,  as 
against  45.647  tons,  S698..S10.  in  1904.  an  increase  of 
687  tons.  S320.334.  From  2  to  4  tons  of  crude  borax 
are-required  to  make  1  ton  of  pure  anhydrous  boric  acid. 
When  the  crude  product,  worth  at  the  mines  from  S15  to 
S50  per  ton,  is  refined,  it  is  worth  on  the  market  from  SI 20 
to  SI40  per  ton.  Xo  pure  borax  is  shipped,  about  six- 
sevenths  of  the  total  product  being  only  25  per  cent.  ore. 
The  crude  material,  as  it  comes  from  the  ground,  varies  in 
boric  acid  content  from  about  5  per  cent,  to  about  35 
per  cent. 

Uranium  sodium   acetate  ;     U.S.    Customs  Decision.     Oil, 
Paint,  and  Drug  Rep  ,  Oct.  22,  1906.     [T.R.] 

The  protest  of  the  importers  was  sustained  regarding  the 
duty  on  merchandise  invoiced  as  '*  uranium  and  sodium 
acetate."  The  importation  was  assessed  at  the  rate  of 
25  per  cent,  ad  valorem,  under  paragraph  3  of  the  Tariff 
Act,  as  a  chemical  compound,  and  was  claimed  to  be  free, 
under  paragraph  691  of  the  same  Act.  From  the  evidence 
presented,  the  merchandise  was  found  to  be  a  double  salt 
of  uranium,  and  therefore  entitled  to  free  entry,  as  claimed. 
The  decision  of  the  collector  was  accordingly  reversed. 

English  Patents. 

Xii'ir  arid  and  concentrated  sulphuric  arid  ;     Production 

of    concent  rated    from     nitrosulphonic     acid    and 

•  '■    arid.     Dct     Xorske    Aktieselskab   f. 

Elektrokemisk  Ind..  and  B.  F.   Halvorsen,  Christiania. 

Eng.    Pat.    3680,    Feb.    14.    1906.     Under   Int.    Conv., 

Feb.  15,  190 
SEEFr.  Pat.  363.157  of  1906;   this  J.,  1906,  847.— T.F.B. 

Hypochlorite  solutions;    Manufacture  of  hi/  electro- 
lyte                    \Y.  P.  Digby.     Eng.  Pat.  21,949,  <  let.  28, 
i.     XIA..  page  115ft 

Gases;    Process  and  apparatus  for   lepa  —  [e.g., 

a/gen  from  the  air],     A.  A.  Humphrey,  London.     Eng. 
Pat.  14,809,  July  Is,  1905. 

The  process  is  based  upon  the  different  solubilities  of 
gases  in  water,  and  is  intended  especially  for  separating 

ji)  from  the  air.  Water  flows  from  a  reservoir  into  a 
funnel  disposed  above  the  open  funnel-shaped  top  of  a  tall 
vertical  pipe.  The  upper  funnel  has  a  piece  of  gauze 
stretched  across  the  bottom  in  order  to  break  up  the 
stream  of  water.      Air  is  drawn  in  by  the  water  through 


the  spare  between  the  funnels,  and  as  the  mixture  oi 
and  water  descends,  the  nitrogen  and  oxygen  are  dissolved 
according  to  their  respective  solubilities,  and  to  the 
pressure  (height  of  the  column  of  water).  The  lower 
end  of  the  pipe  opens  into  a  closed  tank,  from  the  top  of 
which  a  second  pipe  ascends  for  the  escape  of  undissolved 
gases.  The  water  containing  the  dissolved  gases  i- 
withdrawn  from  near  the  bottom  of  the  tank,  and  forced 
by  a  circulating  pump  up  a  third  pipe  to  the  water  reservoir 
at  a  higher  level  than  the  top  of  the  first  vertical  pipe. 
In  the  reservoir,  owing  to  the  low  pressure,  the  dissolved 
gases  (air  enriched  in  oxygen)  escape,  and  are  withdrawn, 
and  either  utilised  directly  or  passed  through  another 
similar  apparatus,  or  through  the  same  apparatus  again. 
The  water  is  used  over  again.  Various  modification-  ol 
the  apparatus  are  described. — A.  S. 

Oxi/gen  gas  ;   Means  for  gene  rating .      R.  von  Fore:. ; 

New  Vork.  Eng.  Pat.  11,979.  Mav  22,  1906.  Under 
Int.  Conv.,  Feb.  8,  1906. 

See  Fr.  Pat.  366,524  of  1906  :  this  J.,  1906,  1045.  Refer- 
ence is  directed,  under  Section  1,  Subsection  2,  of  the 
Patents  Act.  1902,  to  Eng.  Pats.  21.372  of  1897,  and 
20.430  of  1S98.— T.  F.  B. 

Oxygen  ;     Preparation    of by    the    decomposition    of 

oxygenated  salts.  G.  F.  Jaubert,  Paris.  Eng.  Pat. 
12,246.  May  25,  1906.     Under  Int.  Conv.,  May  29,  1905. 

See  Addition  to  Fr.  Pat.  350.377  of  1904  ;    this  J..  1906, 

885.— T.  F.  B. 

United  States  Patent. 

Nitric   acid  ;     Apparatus   for    making  ' .     O.    H.    U. 

Briinler.  Leipsic-Gohlis.  Germanv.  U.S.  Pat.  834,257, 
Oct.  30,  1906. 

See  Eng.  Pat.  5852  of  1906  ;  this  J.,  1906,  846.— T.  F.  B. 

French  Patents. 

Sulphuric  acid;    Apparatus  for  the  concentration  of . 

A.   Gaillard.     Fr.   Pat.   367,376,   June  23,    1906. 

The  acid  to  be  concentrated  is  sprayed  from  an  atomiser 
at  the  top  of  a  cylindrical  tower.  In  its  passage  down 
the  tower  it  meets  hot  products  of  combustion  from  an 
auxiliary  stove  ;  these  gases  enter  near  the  bottom  of 
the  tower  and  emerge  by  a  pipe  in  the  top,  which  leads 
them  to  the  chimney,  through  a  scrubbing  tower  filled 
with  coke.  Just  below  the  inlet  pipe  for  the  hot  gases 
is  placed  a  perforated  plate  on  which  the  acid  collects, 
and  through  which  it  drops  into  a  shallow  trough  at  the 
base  of  the  tower.  This  trough  is  cooled  by  a  spiral  cold 
water  pipe  inside  it,  and  outside  it  another  cold  water 
pipe.  The  top  of  the  tower,  made  of  lead,  meets  the 
walls  in  a  hydraulic  seal  :  the  walls  aie  of  stone,  with  or 
without  an  outer  coating  of  lead. — A.  G.  L. 

Alumina  ;    Process  for  the  preparation  oi  pure .      H. 

Arsindaux.     Fr.   Pat.   361.766,  Sept.   13,   1905. 

Lyes  of  sodium  aluminate,  such  as  those  occurring  in 
the  Iixiviation  of  the  product  obtained  by  furnacing  a 
mixture  of  bauxite  with  sodium  carbonate,  and  containing 
silicates,  arc  treated  villi  sodium  carbonate  solution, 
and  then  with  an  equivalent  quantity  of  milk  of  lime, 
or  with  finely  divided  or  recently  precipitated  calcium 
carbonate,  in  order  to  form  calcium  silico-aluminate, 
which  is  separated  by  filtration.  Aluminium  hydroxide 
is  then  precipitated  from  the  cleared  solution  by  carbon 
dioxide  in  the  usual  manner. — E.  S. 

Aluminium   hydroxide    and   aluminates ;    Process  for  the 

manufacture  of .     Chem.  Fabr.  Griesheim-Elektron. 

Fr.    Pat.    367.728,    Julv    4.    1906.      Under   Int.    Conv., 
Nov.  24,  1905. 

Bauxite  is  heated  to  a  temperature  between  180 
2on  { '.  in  an  open  vessel,  and  a  strong  boiling  hot  solution 
of  potassium  hvdroxide  (in  the  proportion  indicated  by 
.\U>.,:.\a,,{  i.  or  KoO  =  l:l-3— U5)  is  gradually  added. 
The  heating  is  continued  for  half  an  hour  or  more,  after 
which  the  potassium  aluminate  formed  is  extracted  and 
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ted   Hi.  usual.      SiKliiini   In  In 

inn'    hydroxide,    but    in    i! 

.     B.  L.  Kin. nan.     Fr.  r 

.-.nil  lining     thin  iiiium,     mch 

.l.-r.'.l 
.ml  intimately  mixed  with  an  ammonium  salt, 
ammonium   sulphate   or  chloric]  lineral    may   be 

used  in  the  crude  state  or  after  s  prelimin  irj     olcin  ition. 
The  mixture  is  then  heated  I  i  c  temp 
ammonium  Bait  i  ted,  an  aluminiui 

ammonia  being  formed.   The  aluminium  salt  i-  le 
of  thi  with  water;    aluminium  hydroxide  may  be 

made  from  it  by  treating  it  with  the  ammonia  evolved 
during  the  reaction,  the  <  mmonium  sail  being  regenei 
If  alkalis  are  present  in  the  mineral,  their  salts  will  also 
be  found  in  the  solution.  When  ammonium  chloride  i> 
employed  as  the  decomposing  agent,  Bubiimed  aluminium 
chloride  may  be  obtained  from  the  mixture  by  first  heating 
under  a  pressure  of  2  to  :(  atmospheres  at  350  C.  until 
no  more  ammonia  is  evolved,  and  then  low 
pressure  whilst  maintaining  the  temperature.—  A.  6.  I. 

HypotulpHitet  [hydrosulphitea]  ;  Productio,  . 

Badische  Anilin  und  Soda   Fabrik     IV    Pat.  367,524, 
June  5,  1906.     Under  Int.  Conv.,  Nov.  8,  1905. 

I'unni    hyposulphite,    precipitated    by    sodium    1 
sulphite   from  calcium   chloride   solution.   i<   filtered 
washed  with  water,  and  with  alcohol,  and   the   alcol 
paste    is    incorporated    with    finely   powdered   quicklime. 
After  removal  of  the  hulk  of  the  alcohol,  the  mass  is  dried 
in  a  vacuum,  and  preserved  in  hermetically  closed  vessels. 
Lime  may  be  replaced  in  the  process  by  the  oxides  of  other 
alkaline-earth  metals,  or  bv  the  dry  hydroxides  of  alkali 
metals.      Reference  is  made  to  Fr.    Pat.   300,735  of   L900. 
(Compare  Eng.  Pat.  1S.S52  of  1900;    this  J.,  1901,  988 

— E.  S. 

Cyanogen  compounds;    Preparation  of from  rinassc. 

them.    Fabr.   Schlempe.   G.m.b.H.     Fr.    Pat.    367,502, 
June  28,  1906.      Under  Int.  Conv..  Jan.   16,   1 
The  tar  produced  in  the  destructive  distillation  of  vin 
containing  nitrogen,  is.  according  to  oi  -.  partially 

burned  with  access  of  air,  and  the  mixture  of  gases  and 
vapour  is  passed  through  a  highly  heated  tube  to  induce 
the  formation  of  cyanogen.  Another  process  consists  in 
distilling  the  tar.  without  contact  of  air.  direct  in' 
carburetter  used  in  the  production  of  water-gas,  tin- 
transformation  into  cyanogen  being  effected  when  these 
vapours  and  the  water-gas  traverse  the  superheater  raised 
to  a  very  high  temperature.  It  is  Mated  that  thus  the 
nitrogen  in  both  the  tar  gases  and  in  the  water  - 
transformed  into  cyanogen,  whilst  the  carbon  compounds 
in  the  former  serve  to  enrich  the  latter. —  1'    S 

ral  salts  from  mineral  waters  :  Apparatus/or 

of  by  evaporation  on  a  water-bath,     J.  J.   Deprin. 

Fr.   Pat.  3l>7,7ti-\  July  4.   1906. 
The   mineral  water,  after  undergoing  a   preliminary  con- 
centration in  an  ordinary  steam  boiler,  is  heated  in  a  - 
of   rectangular  enamelled    basins    with   concave    bottoms, 
supported  in  a  water-bath.     The  water-bath  is  heated  by 
a  furnace  and  is   provided  with  a   tilling  hole,   a   vapour- 

••  pipe,  and  an  emptying  pipe  and  tap.      The  coir 
of  the  basins  are  kept  in  movement  h- 

nded  by  hollow  arms  from  a  hollow  shaft,  and  the 
solids  are  left   as  crystals   in   the   basins.— W.  EL  I  . 

Glucina[Beryllia] ;  Process  for  separating from  alumina 

and  iron  by  acids  and  acid  salt.-.  byearbonic  acid 

and  alkali   bicarbonate*.      F.    Bran    and    G.    van    Oordt. 

St.    Pat    367,861,    July    7.    1906     Under   Int.    Conv.. 

July   15.   1905. 

A   mixture   of   the   hydroxides  of  glucinum    [beryllium] 

aluminium,  and  iron  is  treated  with  a  solution  of  sodium 

carbonate  and   with  carbon   dioxide  :     or     with     sodium 

rbonate  solution,    the  proportion  being  maintained  of 

at  lea*t  1  mol.  of  the  sodium  salt   to  one  of  the  glucinum 
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VIII.-GLASS,  POTTERY.  AND   ENAMELS. 

i  :  ■■  -         p 

p 

-.     W.   Atkinson,  Shipley,    York  .   ind  J 
Bradford.      Eng.  Pat.  12,554,  Mis  30,  1906. 

The  metallic  ai  <  ii  les  to  I  ined  with 

in,   acid,  after  which  a  Mux  i-  applied.      Th 
a  130  parts  of  white  opal  cullet,  20  ot  sodium  bii 
ind  12  of  boric  arid,  for  wrought  iron  or  steel  articles  :  for 
iron,  a  tlux  consisting  of  [30  pin-  of  white  opal  cullet, 
_'.".  of  s.xlium  bicarbonate,  and  13  of  boric  acid,  is  used. 

In  ■    i  the  tlux  i-  tir-t    melted,  run  into  water, 

powdered  before  it  is  applied,     Th ated   irticle  is  then 

dried   and    fired.      The   .old    article    i-    covered  with  a 
oo  't  of  white  opal  cullet,  or  flint  glass,  or 

d-o  previously  melted,  run  into  water,  and  powdered.    The 

ad  out    i-  allowed   to  dry.   after  which  the  article  is 
0    lired.    preferably    to  i!mv    just     below    the 

melting   po  '1.     Broken   porcelain   may  !><• 

substituted  for  tie-  glass,  but  in  thi-  case  the  porcelain  is 

heated  only  to  redness,  not  fused,  before  it  is  thrown  into 
r  and    powdered.      Pottery   may   !>•■  enamelled  in  the 
same  way. — A.  G.  I.. 

United  States  Patent. 

Glass  plates  .   Man  afacture  of  ■ .     B.  1 1.  White,  Chicago, 

III.    u.s.  Bat.  s::;».i4s,  Nov.  ,-,.  [906. 

The  method  described  of  manufacturing  glass  plates  con 
in  depositing  a  mass  of  glass  upon  a  table  between  two 

rollers,    moving    the    rollers    along    the    table    to    spread    a 
ion  of  the  glass  into  a  sheet,  and  then  reversing  the 
direction  of  movement  of  the  two  roller-  and   introducing 
a  fabric  or  web  between  tin-  portion  of  gla>s  spread  in! 

and  the  roller  effecting  He'  -pleading  operation,  and 

by  the  action  of  the  other  roller,  spreading  tie-  remaining 

portion  of  glass  into  mt  and  upon  the  fabric  or 

web.    and    the    sheet     previously    spread.      The    axes    of 

the    two   rollers    arc    linked    together    so    that    the    rollers 

■    forwards  and    backward.-  as  a  single  body  ovel 

See  al-o  U.S.  Bat-,  sos.boli  and  S05.610  of  1905; 

I'.mc.  20.)— W.  C.  11. 

French  Patents. 

Glas*  '•'  and  Ua 

application  to .     J.   I.  Ueur  et  tie.      i 

Addition,  dated   June    18,    1906,    to  Fr.     Bat.     346,012, 

Sept. 'J.  1904.       Eng.  Bat.  19,067  of    B.NI4;    this   J., 

1!X>5.  111). 
This  addition  to  the  principal   patent  is  for  an 

;  for  the  continuous  su]  to  the  "  mono- 

lithic "  tank  to  avoid  the  repeal 
molt   ■  .    intern, itte.it   additio  rial. 

onomise  material,   to 
t  inks,  and  prevent  cl  by  molten 

goal  dripping  into  them.     1  -ted 

aer  a  trough  or  ;  lich 

toed  over  tlie  melting  '  ink.  and 

•  led  with  an  op.  rial  to  fall 

into  the  compartment,  or  a  shoot,  on  which  the  mate 
gradually  melted  by  tin-  heat  of  the  furnace,  and  slide 
He  melting  com]    rtment. — W.C.  H. 

ids  ;  Proc.  >>>le 

B.   Wagret.     Fr  Lpril   12,   1906.     Under 

Int.  Conv.,  .Mar.!.  IT. 
The  vitritiable  enamels  are  produced  by  the  employment  of 


114S 


Cl.  IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS,  &  CEMENTS. 


[Dec.  15.  1906. 


the  following  materials  : — For  red  :  Minium,  Paris  red, 
grey  earth  ("Terre  grise "),  borax.  For  black:  indigo 
blue.     For  white  :    fluorspar. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 


{Continued  from  page  1098.) 


Wood 


Effect  of  moisture  on  the  strength  and  stiffness  of 
— .     United  States  Forest  Service    Rep.     Eng.    and 
Min.  J.,  Nov.  10,  1906,  865. 

The  United  States  Forest  Service  has  studied  this  subject, 
with  the  following  results  : — The  relation  of  moisture  to 
strength  follows  a  definite  law.  Proper  drying  greatly 
increases  the  strength  of  all  kinds  of  wood,  the  amount  of 
increase  depending  upon  the  species  and  the  degree  of 
dryness.  For  example,  the  strength  of  a  piece  of  un- 
seasoned red  spruce  may  be  increased  over  400  per  cent, 
by  a  thorough  drying  at  the  temperature  of  boiling  water. 
Strength  decreases  again,  however,  as  the  wood  reabsorbs 
moisture.  Air-dried  wood,  protected  from  the  weather 
and  containing  12  per  cent,  of  moisture,  is  from  1-7  to  2-4 
times  stronger  than  when  green,  according  to  the  species. 
Stiffness  is  also  increased  by  drying.  These  conclusions, 
however,  are  drawn  from  small-sized  pieces,  not  exceeding 
4  by  4  in.  cross-section.  Large  timbers  require  years  of 
drying  before  the  moisture  is  reduced  to  the  point  at  which 
strength  begins  appreciably  to  increase.  More  or  less 
"  checking "  always  occurs  when  large  timbers  dry, 
and  if  this  "  checking  "  be  excessive  it  may  cause  enough 
weakness  to  counter-balance  the  strength  gained  by  the 
drving.  Consequently  it  is  not  safe  to  assume  that  the 
average  strength  of  large  so-called  seasoned  timbers  is 
much  greater  than  that  of  green  or  wet  ones.  The  fibre- 
saturation  point  of  a  number  of  species  has  been  deter- 
mined. This'point,  which  varies  with  conditions  and  species 
of  wood,  designates  the  percentage  of  water  which  will 
saturate  the  fibres  of  the  wood.  It  has  been  found 
that,  under  normal  conditions,  a  given  kind  of  wood 
fibre  will  absorb  a  definite  amount  of  moisture  ;  additional 
water  simply  fills  the  pores  of  the  wood.  Only  that  water 
which  permeates  the  wood  fibre  has  an  influence  upon 
strength.  For  the  following  species,  the  saturation  point 
occurs  at  the  given  percentage  of  moisture  based  on  the  dry 
weight  of  the  wood  :  Longleaf  pine,  25  ;  red  spruce,  31  ; 
chestnut  25 ;  loblolly  pine  sapwood,  24  ;  red  gum,  25  ; 
red  fir,  23  ;  white  ash,  20-5  ;  Norway  pine,  30  ;  Western 
tamarack,  30  per  cent.  Prolonged  soaking  in  cold  water 
does  not  reduce  the  strength  of  green  wood  below  that  at 
its  fibre-saturation  point,  provided  it  remains  in  perfect 
condition.  When  wood  has  been  dried  and  is  resoaked,  it 
becomes  slightly  weaker  than  when  green.  Wood  soaked 
in  heated  water  absorbs  more  moisture.  This  causes  a 
reduction  in  strength  and  stiffness,  as  is  seen  in  wood 
steamed  for  bending. 

English  Patents. 

Stone,  artificial,  from  slag';    Manufacture  of  .     W. 

Schumacher,  Osnabriick,  Germany.     Eng.  Pat.  18,806, 
Sept.  18,  1905. 

In  this  process  for  the  manufacture  of  artificial  stone, 
slag  is  first  subjected  to  a  coarse  disintegrating  process, 
and  after  being  heated  by  steam,  and  with  or  without 
a  small  admixture  of  lime,  but  without  admixture  of  other 
silicious  material,  is  pressed  into  blocks,  which  are  ready 
for  use  within  a  short  time  after  their  production.  The 
blocks  so  prepared  may  be  subjected  to  a  hardening 
process  by  means  of  steam  under  pressure. — W.  C.  H. 

Stones,  artificial,  and  other  plastic  articles  ;    Manufacture 

of  .     W.  J.  Apperlev  and  F.  J.  D.  Hullinghorst, 

London.     Eng.  Pat.  17,569,  Aug.  3,  1906. 

Two  parts  by  weight  of  a  solution  of  lead  acetate  at 
10° — 30°  B.  are  added  to  1  part  of  ammonia  (sp.  gr., 
0-880).  The  clear  solution  obtained  on  standing  (10  to 
30  parts)  is  added  to  magnesium  chloride  solution 
(350  parts)  at  25°— 35°  B.     Of  the  mixed  solution,  1   part 


is  added  to  A — 1  part  of  burnt  magnesite,  various 
organic  or  inorganic  substances  being  added  as  filling 
materials.  Liquid  oils,  or  fats,  may  be  used  for  this 
purpose,  after  mixing  them  with  a  solution  obtained  by 
acting  with  caustic  potash  solution  (at  15° — 35°  B.)  on 
powdered  resin.  To  produce  a  material  resisting  moisture , 
cold,  and  heat,  bituminous  materials  or  tar  may  be  added 
to  the  solution  obtained  on  dissolving  barium  dioxide 
in  hydrochloric  acid,  and  this  mixture  used  as  filling 
material. — A.  G.  L. 

Drying  ;    Apparatus  for ,  suitable  for  bricks,  timber, 

and  other  purposes.  W.  B.  Hughes,  London.  Eng. 
Pat.  21,816,  Oct.  26,  1905. 
A  drying  chamber,  provided  with  doors  and  shelves  to 
support  the  materials  to  be  dried,  is  built  over  a  trench. 
In  the  upper  part  of  the  latter  a  number  of  horizontal 
pipes  are  arranged  through  which  steam  or  some  other 
heating  medium  can  be  passed.  A  blast  of  air  is  delivered 
by  a  fan  into  a  perforated  pipe  placed  below  the  heating 
pipes,  the  perforations  being  made  progressively  larger 
the  further  they  are  from  the  point  at  which  the  air 
enters.  The  air  passes  up,  around  and  between  the 
heating  pipes,  and  then  around  and  between  the  materials 
on  the  shelves  of  the  drying  chamber,  and  finally  escapes 
along  with  the  vapour  given  off  through  openings  in  the 
sides.— W.  H.  C. 

Stucco;    Manufacture  of .     J.  Y.  Johnson,  London. 

From  R.  Koepp  und  Co.,  Oestrich  on  Rhine,  German  v. 
Eng.  Pat.  4503,  Feb.  23,  1906. 

See  Fr.  Pat.  363,564  of  1906  ;  this  J.,  1906,  848.— T.  F.  B. 

United  States  Patents. 

Clay  products  ;   Dryer  for .     R.  W.  Lyle,  New  York. 

U.S.  Pat.  834,584,  Oct.  30,  1906. 

The  dryer  consists  of  one  or  more  drying  tunnels  or  com- 
partments. The  products  of  combustion  from  a  system 
of  kilns  are  conveyed  to  a  main  flue  chamber,  which 
extends  across  one  end  of  the  drying  compartments,  and 
is  contained  entirely  within  the  dryer,  in  which  the  radiating 
top  of  the  flue  is  directly  exposed.  Longitudinal  heat- 
radiating  flues  are  arranged  in  the  drying  compartments, 
and  are  connected  with  the  main  flue  chamber,  from  which 
they  can  be  independently  closed.  The  ends  of  the 
longitudinal  flues  that  enter  the  main  flue  chamber 
are  supported  by  the  wall  of  the  main  flue  and  a 
second  wall  a  little  outside  it,  the  space  between  the 
walls  being  filled  with  packing  to  form  a  loose-joint 
connection.  Forced  draught  can  be  produced  in  the 
flue  chamber,  and  in  any  of  the  longitudinal  flues  that 
are  in  open  communication  with  it  at  the  time.  The 
flues  are  provided  with  openings,  that  can  be  closed  with 
covers,  when  necessary,  for  the  passage  of  products  of 
combustion  from  the  flues. — W.  C.  H. 

[3Iortar]  Composition  of  matter.     M.  W.  Beique,  Colorado 
Springs,  Colo.     U.S.  Pat.  834,252,  Oct.  30,  1906. 

The  composition  described  consists  of  unslaked  lime 
(100  lb.),  plaster  of  Paris  (200  lb.),  and  tailings  from  ore 
that  has  been  treated  by  a  cyanide  process  (2000  lb.). 
These  are  mixed  together  with  enough  water  to  give  the 
desired  consistency  to  the  mass,  and  common  sand  is 
added  "  to  overcome  excess  of  slimes  "  in  the  tailings  ; 
hair  or  fibre  may  also  be  added. — W.  C.  H. 

Cement ;    Manufacture  of  hydraulic ,  and  apparatus 

therefor.     B.  Enright,  South  Bethlehem,  Pa.     U.S.  Pat. 
834,374,  Oct.  30,  1906. 

The  process  described  consists  in  passing  the  highly 
heated  gaseous  products  of  combustion  and  decomposition 
issuing  from  a  rotary  cement  lain  through  a  charge  of 
cement-forming  materials  in  a  vertical  kiln,  to  which  the 
sensible  heat  of  the  gases  is  imparted.  The  whole  or  part 
of  the  carbon  dioxide  produced  in  the  vertical  kiln  is 
reduced  to  carbon  monoxide  and  returned  to  the  vertical 
kiln,  and  there  again  burned  to  the  dioxide  while  calcining 
the  charge  of  material  in  the  kiln.  The  apparatus  com  - 
prises  a  rotary  kiln  connected  at  its  upper  endjjwith^the 
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bottom  of  ii  vertical  kiln,  the  top  of  the  latter  being  •  ion- 
Deoted  with  a  gas-producer.  A  heat-absorber  is  inter- 
posed between  the  vertical  U i In  and  the  producer,  from 
which  nir  .-.'in  be  conveyed  to  either  or  both  of  the  kilnH. 
from  tin-  producer  ran  be  conveyed  to  either  or  I ••  > 1 1  > 
of  the  kiln*,  and  means  are  provided  fur  heating  thi 
prior  to  us  introduction  into  the  kilns.  A  suction  pump 
or  blower  is  interposed  between  the  vertical  kiln  and  the 
producer  to  assist  the  draught,  or  reduce  the  pressure 
in  the  vertical  kiln.  (See  also  U.S.  Pat.  815,080  of  ; 
tins  ,1.,    1906,   :t?5.)— \V.  C.  H. 

Cement.     B.  Xeuburger  and   K.  Witz.   Nuremberg,  Ger- 
many.    U.S.  Pat  834,633,  Oot  30,  1906 

This  invention  relates  to  a  process  of  producing  weather- 
proof cement,  which  consists  in  acting  upon  magnesite 
with  hydrochloric  acid,  adding  carbonic  acid   gas  to 
liquid  residue  until   it    is  saturated,   and   finally  adding 
magnesia  to  the  saturated  liquid. — W.  C.  H. 

French  Patents. 

Rotary  kilns  for  calcining  cement  ;    Process  and  arrange- 
tnent  /or  the  supply  of  air  /or  combustion,    ;■ 

Ixniol,    to .     F.    I..    Schmidt    and    Co.     Fr.   Pat. 

367,817,  dune  20.   1906.     Under  Int.   Conv.,  dan.   12. 
1906. 

This  invention  relates  to  rotary  kilns  provided  with  an 
arrangement  for  making  cold  air  traverse  chambers 
which  communicate  with  the  interior  of  the  kiln,  and  in 
which  the  air  can  be  heated  before  it  enters  the  kiln. 
The  chambers  into  which  the  cold  air  for  supporting 
combustion  is  introduced,  surround  a  cooler,  which 
receives  material  coming  from  the  kiln,  and  with  the 
interior  of  which  the  air  chambers  can  be  connected. 
The  air  is  made  to  circulate  in  the  direction  op] 
that  in  which  the  material  from  the  kiln  is  moving.  The 
end  of  the  cooler,  into  which  the  material  from  the  kiln 
enters,  can  be  arranged  as  a  chamber,  placed  in  front, 
from  which  the  heated  air  can  be  drawn  into  the  kiln  by 
different  paths,  or,  if  necessary,  a  portion  of  it  can  be 
expelled  into  the  external  atmosphere  if  a  smaller  quantity 
of  air  is  required  for  combustion. — \V.  C.  H. 

Cement  or  other  similar  materials  .    Drum  for  roastiitg  or 

calcining    .     F.    L.    Schmidt    and    Co.      Fr.    Pat. 

367.S18,  June  20,  1906.     Under  Int.  Conv.,  March  23, 
1906. 

This  invention  comprises  a  modification  of  the  shape  of 
the  drum  of  a  rotary  cement  or  other  kiln,  which  consists 
in  giTing  a  greater  diameter  to  the  part  in  which  the 
highest  range  of  temperature  is  required  than  to  any- 
other  part  of  the  length  of  the  drum,  in  order  to  afford 
greater  space  for  the  air  and  gases  expanded  by  the  high 
temperature  prevailing  in  that  part.  The  enlarged 
portion  is  preferably  near  one  end  of  the  drum,  and  the 
outer  iron  casing  is  also  enlarged  to  correspond  with  the 
enlargement  of  the  inner  portion  of  the  drum. — W.  C.  H. 


X.— METALLURGY. 

{Continued  from  page  1102.) 

tlron  r     Obsermtions  on   the   corrosion  of  bit   aciels. 

C.  F.  Burgess  and  S.  G.  Enale.     Trans.  Amer.  Electro- 
chem.  Soc,  1906,  9,  199—206. 

^Different  specimens  of  iron  were  submitted  to  corrosion 

in  A'   1 -solutions  of  pure  sulphuric  and  hydrochloric  acids 

Hat  about  22°  C.  fresh  additions  of  acid  being  made  to  keep 

Ithe  concentration  of  acid  nearly  constant.     The  specimens 

Ppf  iron  examined,  comprised   electrolytic  iron  deposited 

I  from  a  mixed  sulphate  and  chloride  solution,  the  same 

I  iron  after  being  heated  to  about  1000°  C,  and  allowed  to 

Irool  slowly,  soft  sheet  iron,  low  in  carbon,  such  as  is  used 

n  the  manufacture  of  transformer  plates  ("'transformer 

ron"),   temper  steel   as  used   for   knife   blades,   and   an 

!  prdinary  grade  of  cast  iron.     A  summary  of  the  results  is 

liven  in  the  following  table,  together  with  corresponding 


figures     for     "  chemically     pure "     and     "  commer.  la] 
line. 


Loss  of  weight  in  urms.  per 
sq.  in.  pet  boni  in  a  17-hourrun. 

In  .V/l 
sulphuric  acid. 

In  .V  1  hydro- 
chloric  acid 

Fie.  trolytic  iron    .... 
Heated  electrolytic  iron 

0-4678 
0-0209 
0-0946 
0-0796 
0-0279 
"1410 
0-2607 

0-2146 

niH)83 
0-0026 

n-1058 

Transformer  iron     .... 
Chem.  pure  sine     .... 

rnal   zinc       .... 

0-0095 

The  crystalline  structure  of  the  electrolytic  iron  appears 
to  have  a  distinct  influence  on  the  ease  with  which  it  i- 
The  iron  as  deposited  has  a  marked  crystalline 
structure  (needle-  and  fern-like  forms),  which  disappears 
when  the  iron  is  heated  to  bright  yellowness.  Comparative 
tests  were  made  with  a  specimen  which  was  deposited 
from  ferrous-ammonium  sulphate  .solution  containing 
a  little  ferrous  chloride,  and  had  a  coarsely  crystalline 
structure,  and  with  one  deposited  from  a  solution 
containing  more  chloride,  which  had  a  denser  and  more 
fibrous  structure.      The  results  were  as  follows,  i  I 

seating  loss  in  grms.  per  sq.  in.  per  hour  in  a  17-hour 
run  in  -V/l  sulphuric  acid. 


Coarsely  crystalline  iron. 

Denser  and  more  fibrous  iron. 

As  deposited 

After  heating 

As  deposited 

After  heating 

"•4805 

0-0685 

0-3291 

0-0225 

Xone  of  the  specimens  were  appreciably  corroded  in 
sulphuric  acid   containing  a  small   quantity   of  arsenic. 

The  authors  point  out  that  from  equal  surfaces  of 
-ed  metals,  electrolytic  iron  liberates  hydrogen  from 
dilute  acid  about  twice  as  rapidly  as  commercial 
zinc  and  four  times  as  rapidly  as  pure  zinc.  One  lb. 
of  iron  will  liberate  16  per  cent,  more  hydrogen 
than  1  lb.  of  zinc,  and  it  is  stated  if  a  suf- 
ficient demand  for  electrolytic  iron  for  this  purpose 
should  arise,  it  could  be  supplied  at  a  cost  materially 
less  than  that  of  zinc. — A.  S. 

Sickel-chromium    steels.     L.    Guillet.     BulL    Soc.    d'En- 
couragement,  1906,  Rev.  Metall,  332—354. 

A  lengthy  study  of  the  micrographic  and  mechanical 
properties  of  steels  of  low  and  high  carbon  content,  with 
varying  percentages  of  nickel  and  chromium.  The 
structures  found  are: — pearlite  with  ferrite  or  carbide, 
martensite,  martensite  and  carbide,  y-iron,  y-iron  and 
carbide.  The  martensite  may  be  pure,  or  accompanied 
by  ferrite  or  y-iron.  As  more  chromium  is  introduced 
into  a  nickel  steel,  the  changes  observed  are  as  follows  : — 
With  pearlitic  steels,  the  tirstjadditions  produce  no  change, 
save  that  the  ferrite  becomes  more  finely  srranular;  but 
with  more  chromium,  and  especially  if  the  carbon-  or 
nickel-content  be  high,  the  structure  becomes  martensitic. 
The  formation  of  martensite  depends  on  the  total  content 
of  carbon,  nickel,  and  chromium  ;  1  -65  per  cent,  of  carbon 
is  equivalent  in  this  respect  to  2!i  per  cent,  of  nickel  or 
Is  per  cent,  of  chromium.  With  martensitic  steels,  small 
additions  produce  no  change,  but  larger  additions  tend 
to  form  carbide,  the  more  readily  as  the  carbon  in  the 
steel  is  higher  ;  ultimately,  there  is  usually  a  mixture  of 
martensite,  carbide,  and  y-iron.  With  y-iron  steels, 
small  additions  do  not  change  the  structure,  but  larger 
additions    form    carbide,    the    tendency    to    this    being 
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greater  as  either  the  chromium  or  the  carbon  increases. 
The  mechanical  prop  i  are  in  i  cerj  case 

r  to  those  of  ili  Is,  the  effect 

of  the  chromium  I"  ing,  however,  to  raise  the  breaking 
stress  Bad  the  elasti  limit  without  sensibly  lessening 
the  elongation  or  the  resistance  to  shock  :  but  the  chrome- 
nickel  steels  containing  carbide  (a  structure  not  met  with  in 
nickel  steels  under  the  same  conditions)  are  brittle,  though 
having  medium  values  for  elongation.  "•  ticking  a 
pearlitic  chronic-nickel  steel  increases  the  breaking 
stress  and  elastic  limit  to  a  greater  extent  than  in  the 
corresponding  nickel  steel  or  chromium  steel  :  it  pro- 
duces little  effect  on  a  martensitie  chrome-nickel  steel, 
softens  a  y-iron  steel  slightly  whilst  not  sensibly  changing 
its  micrographie  structure,  and  is  without  action  on  a 
carbide  steel  unless  the  initial  temperature  be  above 
1200  C  Reheating  softens  slightly  all  the  chrome-nickel 
steels,  without  sensibly  altering  their  structure.  Cemen- 
tation affects  them  as  it  does  the  nickel  steels.  The  only 
chrome-nickel  steels  which  seem  capable  of  industrial 
application  are  the  pearlitic  and  -y-iron  steels ;  the 
former  are  much  harder  after  quenching,  and  the  latter 
have  a  much  higher  elastic  limit  than  the  corresponding 
nickel  steels.  By  cementation,  a  pearlitic  chrome- 
nickel  steel  yields  a  steel  with  an  outer  martensitie  shell 
much  harder  than  that  yielded  by  a  nickel  steel  under 
similar   treatment. — J.  T.  D. 

Ammonia-copper-cyanide    process.     [Gold   extraction.]     E. 

Le  Gay  Brereton.     Inst.  Min.  and  Met.,  Bulletin  No.  26, 

27—31. 
The  author  shows  that  when  an  ammoniacal  copper 
solution  is  titrated  with  an  alkali  cyanide,  a  certain 
amount  of  free  cyanide  is  indicated  by  silver  nitrate,  not 
only  when  the  solution  is  decolorised,  but  at  all  stages  of 
the  titration.  This  is  the  case  both  with  ammonium 
cyanide  and  potassium  cyanide,  and  appears  to  be  due 
to  ordinary  mass  action,  a  greater  excess  of  "  ammonium 
hydrate  "  in  the  solution  causing  a  greater  excess  of 
free  cyanide.  This  free  cyanide  always  increases,  on 
standing,  up  to  a  certain  point  (two  days),  after  which  it 
remains  constant,  the  increase  possibly  being  due  to  the 
breaking-down  of  the  last  of  the  cupric  cyanide.  The 
addition  of  more  ammonia  to  a  decolorised  solution  does 
not  cause  a  return  of  the  blue  colour  even  after  prolonged 
standing  (three  months),  unless  the  free  cyanide  is  also 
removed.  In  extracting  gold  by  means  of  the  ammonia- 
copper-cyanide  process,  the  best  results  with  a  0-25  per 
cent,  solution  of  potassium  cyanide  were  obtained  in  the 
presence  of  only  Oil  per  cent,  of  ammonia,  from  which 
it  appears  that  the  efficiency  depends  mainly  upon  the 
quantity  of  cyanogen  liberated  by  the  decomposition 
of  the  cupric  cyanide  to  cuprous  cyanide,  and  not  merely 
upon  the  protection  of  the  potassium  cyanide  by  the 
ammonia. — A.  G.  L. 

Copper-  palladium    alloys.     H.    Ruer.      Z.    anorg.    Chern. 
1906.  51.  223—230. 

Coolisg-cueves  of  alloys  of  palladium  and  copper  have 
shown  the  authors  that  while  the  two  metals  may  be 
melted  together  in  all  proportions,  the  alloys  are  simple 
mixtures,  and  there  is  no  evidence  of  any  compound  of 
the  two  metals,  or  even  of  a  eutectic.  Alloys  containing 
less  than  20  per  cent,  of  palladium  show  the  colour  of  the 
copper  they  contain,  but  those  containing  more  palladium 
are  white.  The  alloys  are  harder  than  either  of  their 
constituents,  the  hardest  alloy  being  that  which  contains 
equal  proportions  of  the  two  metals. — J.  T.  D. 

i  tdphid  ■■  :    Arlimi  of  steam  on at   red  heat.      For- 

mation  aj  nativi   metal  .     A.  Gautier.     Bull.  Soc.  Chim., 
1906,  35.  934r-  939. 

The  action  of  steam  on  iron  sulphide  at  incipient  red  heat 
proceeds  mainly  in  accordance  with  the  reaction  : — 

:i  I'VS  +  4H20  =  Fe304  +  3H2S  +  H2. 

With  excess  of  steam  and  at  a  higher  temperature,  sulphur 
rlioxide  and  free  sulphur  are  formed  (Gautier,  Bull.  Soe. 
Chim.,  1901,  25,  408).  With  the  sulphides  of  metals 
which  do  not  decompose  steam  at  red  heat,  the  action 
proceeds  differently.      When   steam    is    passed    through   a 


tube  in  which  is  placed  an  earthenware  boat  containing 
galena,  the  latter  commences  to  volatilise  at  incipient 
red  heat  and  crystallises  with  a  little  lead  sulphate  in 
the  cooler  parts  of  the  tube.  After  cooling,  the  boal 
contains  metallic  lead  with  about  2  per  cent,  of  free 
sulphur.  Some  free  sulphur  sublimes,  and  the  only 
gaseous  product  is  a  trace  of  sulphur  dioxide.  The 
m;i.  lions  whioh  occur  are:  — 

3PbS  +  2H20  =  3Pb  +  2H.,S  +  SO.,  ; 
2H2S  +  S02  =  2H20  +  3S  • 
PbS+2S02=PbS04+2S. 

These  experiments  show  how  a  native  metal  may  be 
formed  from  its  sulphide  by  the  action  of  steam  under 
conditions  similar  to  those  which  obtain  in  the  depths 
of  the  earth,  and  indicate  one  of  the  sources  of  the  free 
sulphur  emitted  from  fissures  in  volcanic  rocks.  The 
action  of  steam  on  cuprous  sulphide  at  bright  red  heat 
yields  sulphur  dioxide  and  hydrogen  without  hydrogen 
sulphide.  The  cuprous  sulphide  is  partly  reduced  to 
copper.     The  principal  reaction  is  : — 

Cu2S  +  2H20  =  2Cu  +  S02  +  2H2. 

A  small  quantity  of  free  sulphur  is  produced.  The 
sulphides  of  silver  react  even  more  readily  and  yield 
metallic  silver,  sulphur  dioxide,  and  free  sulphur.  Native 
silver  occurring  with  free  sulphur,  and  in  some  cases  with 
native  copper,  is  probably  formed  in  this  manner.  A 
mixture  of  steam  and  hydrogen  sulphide  passed  through 
a  tube  at  bright  red  heat  yields  free  sulphur,  condensed 
steam  containing  sulphurous  and  sulphuric  acids  with 
traces  of  thionic  compounds,  and  a  mixture  of  gases 
containing  from  17  to  10  per  cent,  of  sulphur  dioxide 
and  from  83  to  90  per  cent,  of  hydrogen.  Thus,  steam 
oxidises  metallic  sulphides,  hydrogen  sulphide,  and  free 
sulphur  at  red  heat,  with  the  formation  of  sulphur  dioxide 
and  small  quantities  of  sulphuric  acid,  and  it  is  no  longer 
necessary  to  assume  that  atmospheric  oxygen  penetrates 
deeply  into  the  earth's  crust  in  order  to  explain  the 
presence  of  these  compounds  in  volcanic  gases  and  in 
springs  of  volcanic  origin. — A.  T.  L. 

Hydrogen  sulphide  ;  Action  of on  metallic  and  non- 
metallic  oxides  at  high  temperature.  A.  Gautier.  Bull. 
Soc.  Chim.,  1906,  35,  939—944. 

The  action  of  excess  of  hydrogen  sulphide  at  bright  red 
heat  on  the  oxides  of  iron  yields  iron  sulphide,  FeS, 
mixed  with  a  lower  sulphide.  The  resulting  gases,  after 
removal  of  hydrogen  sulphide.  Contain  about  11  per 
cent,  of  sulphur  dioxide  and  88  per  cent,  of  hydrogen 
when  ferric  oxide  is  used,  and  about  83  per  cent,  of 
sulphur  dioxide  and  17  per  cent,  of  hydrogen  when  the 
magnetic  oxide  is  employed.  The  reaction  with  ferric 
oxide  is  represented  by  the  equation  : — 

2Fe203+7H2S  =  4FeS  +  3S02  +  7H2. 

The  action  of  hydrogen  sulphide  on  steam  has  been 
described  in  the  preceding  paper  (see  preceding  abstract). 
The  action  on  silica  yields  silicon  sulphide,  the  oxysulphide 
Si()2.SiS2.  sulphur  dioxide,  and  hydrogen.  With  alumina 
the  reaction  is  : — 

4  A1203  +  9H2S  =  2A1203,2A12S3  +  3S02  +  9H2. 

Natural  aluminium  silicates  react  similarly,  having  partt 
of  their  oxygen  replaced  by  sulphur,  and  part  of  theii 
silica  separated  as  oxysulphide.  A  mixture  of  hydrogel 
sulphide  and  carbon  dioxide  at  bright  red  heat  yield 
carbon  monoxide,  carbon  oxysulphide,  free  hydrogen,' 
and  a  considerable  quantity  of  water,  but  no  sulpha 
dioxide.     The  reaction  is  :  — 

8C02  +  9H,S  =  3COS  +  SCO  +  H,  +  8H20  +  6S. 
The  absence  of  sulphur  dioxide  is  due  to  the  reaction  : 
2CO  +  S02  =  2C02  +  S. 

Carbon  oxysulphide  has  been  found  from  time  to  time  in 
volcanic  gases  and  in  hot  springs  in  volcanic  districts. 
It  has  probably  been  frequently  overlooked  on  account 
of  its  rapid  conversion  into  hydrogen  sulphide  and  c 
dioxide  in  the  presence  of  moisture  at  ordinary  tem- 
peratures. It  is  found  that  all  the  reactions  in 
sulphur  dioxide  is  formed  at  red  heat  also  yield  small 
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quantities  of  sulphuric  acid,  which  is  thus  produced  without 
the  presence  of  oxygen,  in  accordance  with  the  equation: 
•m  '_     SOj+O+S. 

The  steam  formed  bj  the  action  i  I 

(hide  "ii  carbon  dioxide  is  stated  i"  be  sufficient   to 
in!   for   the  large  quantities  emitted    bj 
ai\.l  ii  may  also  be  the  source  of  the  hot  springs  in  their 

nity.      \    1  '.  I-. 

btairuiblt     from     metallurgical  ('. 

Richter.     I  atechnik,  1906, 6.  ?:t     76. 

Al.-tra.t-.  1906,  BB,   126     127. 

The  author  gives  a  formula  whereby  the  volume 
gases  from  blast-furnaces  and  other  metallurgical  turn 
be   calculated.     In    mo  *  it    is    imp 

devise  any  accurate  system  of  asuring  the  volar. 

these  gases,  and  estimates  of  the  power  which  i-  available 
are    therefore    not    always    trustworthy.     The    autl 
method  depends  upon  taking  some  "critical"  clement, 
such  as  carbon,  winch  is  converted  during  the  fui 
process  into  gas,  and  from  the  amount  of  tl 
into  the  furnace  during  a  given  tunc  and  amount  present 
in  the  solid  materials  discharged  from  the  turns  :e,  cal- 
culating the  volume  of  gas  which  must  ha\  e  been  produced. 
,.m    of    the   was  -   of 

course  required  in  the  application  of  this  method,  as  well 
as  the  chemical  composition  of  the  charge.  The  method 
can  also  be  applied  to  the  calculation  of  the  heat  and 
power  value  of  the  exit    _  a   blast-furnaces,  and 

examples   are   given   in   the  original   article  of  all   three 
ons.     The    method    has     pro  If    reliable 

when  applied  to  the  gi  -  production  of  three  blast-fum 
and  should  prove  of  considerable  value  in  the  designing 
and    planning   of   gas-power   installations   in   connection 
with  large  ironv. 

tbdenum  ;    Determination  of  .     J.   Darroch  and 

a    A.    Meiklejohn.     XXIII..   page    1176. 

ml  production  of  th<  United  Kin  I   R. 

The  following  table,  showing  the  quantity  and  vail 
the  minerals  produced  in  the  L'nited  Kingdom  in   1905, 
as  compared  with  1904,  is  taker,  from  the  General  R 
and  Statistics  on  Mines  Part    III.. 

ntly  issued  by  the  Home  Ofl 
The  'decrease  in  the  total  value  of   the 
during  the  year  is  ti  for  by  a  further  fall 

in  the  average  price  0  2-58 

-.   1 1 -US  I.  in  1905.     The  total  oul 
highest  hitherto  recorded.      The  quantity  of  coal  expo 
ex  lusive  of  coke  and  patent  fuel  ana  of  1  oal  shipped  for 
the  use  of  steamers  enj  "6,707 

,  an  increase  of  nearly  1!  million  tons 
for  1904.     Germany  received  over  7'.  million  tons,  i 
and  Italy  each  over  six   million  tons,  Sweden 
million  t'ons.  and  Russia,  Spain,  Denmark,  an  1  !'. 
over  two  million  tons.    Adding  the  2,287,7!  - 
in  the  form  of  coke  and  patent  fuel,  and    the 
tons  shipped  for  the  use  of  British  and  I 
;aged  in  foreign  trade.  th<   total  quantity  of 
the   country   was   67.160,045   tons,      the 
remaining   for   'con.  18. 291 

tons,  ox  3.9]  tons  per  head  of  the  population. 
tons  were  used  in  the  blasl  -  for  the  manufacture 

of  :i-t    17,535,337  tons  in  th 

33,452,943  tons  were  used  in  the 

;   -ons  in  the  manufacture  ol  I 
in  1905.     Particulai 

and  briquettes  are  given  for  the  first  tune,  the  quantity 
of   coke    obtained     being     18.  '     at 

£10,625,799.     The  number  of   coke  ovei  urine 

the  vear  was  31,060.     The  quantity  of  briquet* 

219  586   tons,   valued   at    £717,671.     The   output 
of  iron  ore  shows  an  increase  of  816,421  tons.and  th< 
an    m.rease    of    £356,370    on    that    of     1904. 
yielded  4,760,187  tons  of  iron,  or  nearly  one-half 
total  quantity  of  pig  iron  made  in  the  country.     7,3  • 
-  of  iron  ore  were  imported  during  the  year.  01 
per  cent,  of  which  came  from  S] 
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-    ivered   in    ' 
mining  was  in  full  s«  '  March  and  Aug 
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,n,l    _  il   made  ready   for   immediate 

meat.     On  Nrs   m   nodules 

and  boulders  cement  r  with  a  form  of  latcnte 
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and  contains  over  V>  per  cent  of  mangan. 
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Uranium  discovery  in  Canada.     Mining  World,  Xov.  10, 

1906.  [T.R.] 
An  important  discovery  has  been  made  in  the  Laurentian 
mountains  not  far  from  Labell,  Que.,  and  close  to  the 
Canadian  Pacific  Railway,  of  graphite  and  uranium. 
The  minerals  from  which  radium  is  extracted  have  been 
found  in  paying  quantities. 

English  Patents. 

Iron  and  other  metals;     Manufacture  of  ,   and  the 

utilisation  of  lignite  or  other  fuel  therein.  H.  T.  Simpson, 
known  as  A.  T.  Simpson,  Bilbao,  Spain,  and  A.  E. 
Bourcond,  Gijon,  Spain.  Eng.  Pat.  21,060,  Oct.  17, 
1905. 

The  iron  ore  is  first  reduced  by  hot  carbon  monoxide 
produced  from  the  lignite,  and  the  reduced  metal  is  then 
smelted  electrically.  For  this  purpose,  the  ore  and  flux 
are  fed  into  a  closed  blast-furnace,  through  the  tuyeres 
of  which  carbon  monoxide  at  about  1000°  to  1200°  C.  is 
blown ;  the  carbon  dioxide  formed,  together  with 
unaltered  carbon  monoxide  passes  from  the  top  of  the 
furnace  into  a  pipe  leading  to  a  circulating  pump.  From 
this  the  gases  pass  through  a  heater  to  the  producer, 
which  contains  incandescent  coke  made  from  the  lignite ; 
here  the  carbon  dioxide  is  reconverted  into  twice  its 
volume  of  carbon  monoxide.  The  gases  then  traverse 
a  second  heater,  and  afterwards  pass  again  to  the  furnace. 
Suitable  means  are  provided  for  removing  the  extra 
volume  of  carbon  monoxide  formed  during  the  cycle  ; 
the  gas  so  removed  may  serve  to  heat  the  two  heaters 
through  which  the  remaining  gas  passes.  In  order  to 
keep  the  carbon  monoxide  as  pure  as  possible,  lime  may 
be  employed  instead  of  limestone  as  a  flux  for  the  ore. 
The  lower  part  of  the  blast-furnace  forms  the  crucible 
or  hearth  of  an  electric  furnace  (preferably  of  the  Kjellin 
or  Gin  types)  ;  the  reduced  metal,  together  with  the 
gangue,  drops  into  this  crucible,  and  is  there  smelted. 

—A  G.  L. 

Manganese   steel    rail ;    Cast   .     W.    Brinton,    High 

Bridge,  U.S.A.     Eng.  Pat.  3900,  Feb.  16,  1906. 

See  U.S.  Pat.  812,811  of  1906;    this  J.,  1906,269.—  T.F.B. 

Steel  ;  Manufacture  or  treatment  of .     R.  A.  Hadfield, 

Sheffield.     Eng.  Pat.  4107,  Feb.  19,  1906. 

See  U.S.  Pat.  834,904  of  1906;  following  these.—  T.  F.  B. 

Iron  or  steel;    Case-hardening  of  .     F.   Griinewald, 

Berlin,  Germany.     Eng.  Pat.   12,130,  May  24,  1906. 

The  iron  or  steel  plates  to  be  treated  are  heated  in  a 
muffle  furnace  from  which  external  air  is  entirely  excluded, 
and  into  which  air  is  passed  from  a  carburetter.  The 
quantity  of  carbon  absorbed  by  the  metal  can  be  regulated 
by  using  hot  or  cold  air,  or  by  altering  the  duration  of 
heating.  Suitable  carburetters  are  those  described  bv 
the  inventor  in  Eng.  Pats.  12,127.  12.128  and  12.129  of 
1906.— A.  <:.  L. 

Gold,   silver,  and  other  metals;   Extraction   of from 

metal-bearing  matter.     J.   G.   Slater,   Toronto,   Canada. 
Eng.  Pat.  21,549,  Oct.  23,  1905. 

The  metal-bearing  matter — ores,  sand,  quartz,  &c. — is 
first  reduced  to  an  impalpable  powder,  and  treated  by  the 
usual  amalgamation  and  cyanide  processes.  The  residue 
(1  part)  is  then  mixed  with  potassium  nitrate  (1  part),  and 
sea  salt  (4  part),  the  whole  ground  together,  and  put  into 
a  crucible  or  retort,  on  the  bottom  of  which  has  been 
placed  one-sixth  part  of  copper.  The  mixture  is  then 
boiled  in  a  hard  coke  furnace  at  a  temperature  of  2000  °  C. 
for  one  hour.  The  button  of  copper  obtained  will  then 
contain  the  metals  from  the  residue.  The  furnace  used  is 
provided  with  a  close-fitting  cover  connected  to  an 
accumulator  "  in  which  any  gaseous  metallic  sulphides 
condense  and  settle. — A.  G.  L. 

Disintegrating,  washing,  and  screening  machines  \jor  ores]. 
C.  B.  C.  Storey,  Lancaster.     Eng.  Pat.  14,418,  July  12. 
1905. 
See  Fr.  Pat.  367,477  of  1906  ;   following  these.— T.  F.  B. 


Ore  separators  ;   Centrifugal .     TV.  H.  Peck,  Chicago, 

Illinois.  Eng.  Pat.  21,634,  Oct.  24,  1905. 
Essentially  the  invention  consists  in  an  ore  separator 
in  which  the  size  of  the  passage  between  the  deflector  and 
the  containing  vessel  can  be  increased  or  decreased.  This 
lateral  movement  of  the  deflector  is  accomplished  without 
destroying  the  continuity  of  the  wall  of  the  deflector,  by 
providing  the  latter  with  movable  sections  which  col- 
lectively form  an  approximately  circular  circumferential 
contour,  and  giving  these  sections  a  flexible  watertight 
covering  of  rubber  and  canvas,  which  covering  forms  the 
wall  of  the  deflector.  The  containing  vessel  and  deflector 
are  revolved  at  different  speeds. — A.  G.  L. 

Ore  separators  ;   Centrifugal .     W.  H.  Peck,  Chicago, 

Illinois.  Eng.  Pat.  21,635,  Oct.  24.  1905. 
The  object  of  this  invention  is  the  same  as  that  of  the  pre- 
ceding. A  differentially  rotatable  core  or  deflector  is  made 
capable  of  substantially  uniform  radial  expansion  or 
contraction  by  constructing  it  in  a  number  of  sections, 
which  can  be  pushed  further  from,  or  nearer  towards,  the 
centre,  and  which  are  covered  by  a  watertight  material 
forming  the  outer  wall  of  the  deflector. — A.  G.  L. 

Ore    concentrators ;     Centrifugal    .     P.    H.    Adams, 

Chicago,  Illinois.    Eng.  Pat.  21,639,  Oct.  24,  1905. 

The  ore  concentrator  consists  of  a  rotatable  tapering  treat- 
ment vessel  and  a  rotatable  tapering  deflector  or  core.  By  • 
raising  or  lowering  the  latter  in  the  treatment  vessel,  the 
channel  between  the  two  can  be  diminished  or  enlarged. 
Means  are  provided  by  which  material  can  be  removed  by 
means  of  a  current  of  water  from  a  desired  portion  of  the 
separating  apparatus  near  the  discharge  end  without 
disturbing  the  richer  material  near  the  feed  end.  Auto- 
matic means  are  provided  to  prevent  the  water  from 
flowing  up  into  the  channel  beyond  a  desired  distance 
during  the  removal ;  these  means  open  when  the  deflector 
is  rotating  at  a  low  speed  and  close  when  it  is  at  a  high 
speed. — A.  G.  L. 

Ore  separators  ;   Centrifugal .     W.  H.  Peck,  Chicago, 

Illinois.    Eng.  Pat,  21,650,  Oct.  24,  1905. 

The  invention  relates  to  a  brake  which  lowers  the  speed 
of  rotation  of  the  treatment  vessel  of  an  ore  separator 
during  the  time  that  material  is  to  be  removed  from  its 
surface.  The  motive  power  which  rotates  the  vessel  being 
partly  discontinued  by  any  suitable  means,  a  friction  wheel 
is  brought  into  contact  with  the  treatment  vessel ;  the 
consequent  revolution  of  the  friction  wheel  rotates  a  fly- 
wheel governor,  which  is  regulated  so  that  as  long  as  the 
rotation  of  the  vessel  exceeds  a  certain  speed,  the  governor 
opens  a  valve  admitting  water  into  a  hydraulic  cylinder, 
which  then  applies  suitable  brakes  to  the  treatment  vessel. 
The  whole  is  regulated  so  that  during  the  removal  of 
material  from  the  surface  of  the  treatment  vessel,  the  latter 
should  revolve  at  the  (low)  speed  best  suited  for  this 
operation. — A.  G.  L. 

Ore  separators  ;  Centrifugal .     P.  H.  Adams,  Chicago, 

Illinois.  Eng.  Pat.  21,663,  Oct.  24,  1905. 
The  ore  separator  consists  of  a  rotatable  treatment  vessel 
tapering  towards  one  end,  and  a  rotatable  deflector  of 
similar  shape,  horizontally  movable  within  the  treatment 
vessel  so  as  to  enlarge  or  decrease  the  channel  between  the 
two.  Means  are  provided  for  feeding  material  and  water 
into  the  vessel  at  a  distance  from  its  feed  end  substantially 
equal  to  the  distance  through  which  the  deflector  moves, 
and  means  for  discharge  are  placed  at  a  similar  distance 
from  the  discharge  end.  The  deflector  is  of  sufficient 
length  substantially  to  cover  the  points  of  feed  and  the 
discharge  openings. — A.  G.  L. 

Ore    concentration.     Jlinerals    Separation,    Ltd.,    London. 

From  G.  A.  Chapman,  Broken  Hill,  X.S.W.     Eng.  Pat. 

17,328,  Aug.  1,  1906. 
The  process,  consisting  in  agitating  finely-divided  ore 
suspended  in  acidulated  water,  described  in  Eng.  Pat. 
7803  of  1905  (this  J.,  1906,  184;  also  Fr.  Pat,  354,960  of 
1905;  this  J.,  1905,  1177),  is  now  modified  by  first  intro- 
ducing the  ore,  water,  and  acid  into  an  agitating  vesseL 
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''>l""lU  "M">-'  <""  '"■  mall   proportion  ol  ...I 

or  the  like  in  a  second  agi(  itin     vessel,  and  finally  h. 
the  pulp  in  a  third  agitating  vessel,  in  whioh  thi 
practically  neutralised.  —  B.  S. 

Sulphide  ores;    Process  and  apparatus  for  the  treatment 
of  [complex  or  ferruginous]         .     H.    Baker  and    \    I 

Smith,    Weston    Point,    Cheshire.     Km-     Pal     ■■(. 

Oot  31,  1905.  b  '    ' 

I'iNF.LY-DivuiEi)  sulphide  ores,  while  being  agitated  with 
water,  are  treated,  indirectly,  will,  ohloruie,  in  the 
form  of  ferric  chloride  prefcral.lv.  ferric  chlo 
derived  from  solutions  taken  from  previous  wo, 
containing  ferrous  chloride,  converted  into  ferric  ohlaride 
by  direct  treatment  with  chlorine.  The  large  tank 
shown  in  the  drawing  is  constructed  of  stone,  and  the 
accessories  are  of  earthenware  or  the  like,  except  the 
agitator,  D,  suspended  adjustably  from  the  pipe  C,  which 
agitator  is  made  of  wood,  tarred  or  otherwise  proteoted 


Water  and  the  finely-divided  ore  are  introduced  into  the 
tank,  and  the  agitator  being  kept  in  motion,  liquor  from 
previous  working  in  the  column  or  tower.  G,  re 
stream   of   chlorine   through   the   valved    pipe,    H.    for 
conversion  of  a  portion  of  the  ferrous  chloride  present 
into    ferric    chloride.     The    liquor    descends    the    tower 
packed  with  earthenware  tubes  or  the  like),   and   Hows 
jhrough  the  pipe.  K,  into  the  magma  of  ore  and  water, 
the  liquor  is  withdrawn,  and  forced   to  the  top  of    the 
•olumn.  G,  by  the  centrifugal  pump.  T.  and  after 
igain  treated  with  chlorine  is  returned  to  the  tank  through 
he  pipe,   K.   as  before.     I'nabsorbed  gases   have  outlet 
hrough  the  pipe,  L.  Steam  is  preferably  injected.  Towards 
he  end  of  the  working,   sulphur  is  set   free,   and   floats 
o  the   surface,    whence   it   may   be   withdrawn    tl 
he  manhole,  M,  and  is  drained  and  pressed  into  cakes. 
\hen    the    sulphide    ore    contains    metals    precipitable 
•y  iron  or  zinc,  such  as  lead,  copper,  silver.  &c.,  the  slurry 
f  chlorides  prepared  as  described,  i-  treated  with  finely- 
Bided  sulphide  ore,   to  convert   most   of  the  ferric  into 
;rrous    chloride.     The    solution    is    then    digested    with 
on  or  zinc  powder,   or  scrap,   with  constant   agitation. 
rystals   of  lead   chloride   suspended    in    the    liquor   ab- 
ated to    thus    yield    spongy    lead,    whilst    copper    also 
parates  from  cuprous  chloride.     The  slnrrv  containing 
lese   precipitates,    drawn   off   from   outlets 'at   different 
vels,   so   as   to   keep   apart   portions   containing   metals 
cm   the   lighter   superincumbent     layers    with     gangue, 


i    filtered,  and    the  ni  |„ 

■   '"""  "'   apparatus,   the  .■  ■  tin  ■  tan                    i   to 

■  «  Borieontal  u  .  ,,  madefoi 
withdrawal    o     thi    slurry,     Cblorin 

to  theore  bj  thi  i  hJorideol  anothei  m  ,,,„., 

capable   of    forming    a    bighei    i  bloride,  ol    bv 

i  bloride.     E.  s.  ' 

Flux  or  phytic  foi   thi    ir. .,/,„,  „i  ,./ 
metals.     .1.    Daviee,    Birmingham.     I 

\"\       Is.     I''!'.. 

1  "   !h"   ""  '  '"ti   "r  other   metal   is  added  n  flux 

con  harcoal,   rock  salt.   I,- 

-'"'"""  oirbonate,  manganese,  and  niokel  in  suitable  pro- 
portions. The  metal  obtained  can  be  hardened  and 
tempered  like  Bteel.     A.  Q.  I.. 

Metals  l  Annealing  of .     D.  Bates  and  G    W.  l'eard 

bvuyton,  Lanes.     Eng.  Pat.   324.  .Ian.   .,.    1906 
In  k  articles  are  annealed  in  anon-oxidising  atmosphere  by 
placing  them  on  an  endless  i  onveyar  which  passes  t hr. 

an  inclined  chamber.  Part  of  tins  chamber  is  heated  in 
a  furnace;  the  other  part,  which  forms  the  discharge 
end.  dips  into  a  trough  of  water  or  other  cooling  liquid  by 
whirl,  the  articles  are  cooled  below  then-  oxidising  point 
before  thej    emerge  into  the  atmosphere.       The  upper  or 

and  "t  the  chamber  is  either  ..pen  or  else  closed  to 

-neli  an  extent  as  to  admit  only  of  the  continuous  entry 
oj  the  articles.  Steam  or  ano"ther  non-oxidising  gas  is 
bh.un  into  the  chamber,  from  a  pipe  entering  near  the 
discharge  end.  in  Buch  volume  as  to  Bon  continuously 
out  at  the  feed  end,  which  latter  may  in  addition  be 
proteoted  by  means  of  a  steam  curtail  icam 

under  pressure  emerging  from  a  number  of  suitably-  placed 
jets.     .\.  <:.  L. 

Lead  and  alloys  of  h  ml  ;  Sol i-<  nt  /or .,..  r„,Uy  suitable 

l<tr  tin  removal  of  lead  /o„i,,uj  from  gun  barrels.  Kings 
Norton  Metal  Co.,  Ltd..  T.  A.  Baylies,  and  II.  VV. 
Brownsdon,  London,  and  II.  M.  Smith.  Abbey   Wood 

Kent.     Eng.  Pat.  2506,  Feb.  1.  II 

To  a  solution  formed  bv  dissolving  25  u-rin-.  of  sodium 
hydroxide  in  100  c.c.  of  water.  Ill  grms.  of  ammonium 
persulphate  are  added,  immediately  before  applying  the 
solution  as  a  solvent  for  the  deposits  in  gun  barrels,  &o. 
Or,  tablets  are  formed,  which  may  be  stored,  and  dis- 
solved in  a  solution  of  alkali  hydroxide  for  application 
when  needed,  by  mixing  ammonium  persulphate  with 
from  5  to  20  per  cent,  of  its  weight  of  ammonium  carbonate, 
and  compressing  in  moulds.  ( ither  persulphates  than  that 
of  ammonium,  and  other  oxidising  salts  than  persulphates, 
such   as  perborates  or  hypochlorites,   may   be  employed.' 

e  is  made  to  Eng.  Pat.  13,2!>7  of  1905  ;    thi-  .1 
1906,  378.)— E.  S. 

Aluminium  alloys,  and  process  for  producing  the  same. 
J.  O.  O'Brien.  Manchester.  From  A.  Chambaud, 
Paris.     Eng.  Pat.  9750,  April  26,   I'm., 

The  constituents  of  the  alloy  are  :— Aluminium,  99-02; 
iron,  0-31  ;  zinc,  0-01  ;  magnesium.  0-041  ;  and  copper, 
0-610  per  cent.  About  one-tifth  of  the  aluminium  is 
first  melted,  the  copper  is  then  added,  followed  by  the 
zinc  and  iron  ;  the  remainder  of  the  aluminium  is  next 
added,  and  after  withdrawal  from  the  source  of  heat. 
the  magnesium  is  introduced.  The  alloy  is  stated  to  be 
malleable  and  ductile,  easily  welded,  and  resistant  to 
corrosion  by  sea-water  and  a'ir.  —  B.  S. 

Cxited  States  Patents. 

armour-plates  :     Manufacture,   or  treatment  of 

I'..  A.  Hadtield,  Sheffield.      0.&  Pat.  834,904,  Xov    6 

The  castings  are  cooled  slowly  in  a  furnace,  cleaned, 
heated  for  several  days  at  9005— 1100=  C.  while  in  contact 
with  carbonaceous  material,  allowed  to  cool  gradually 
in   the  furnace,  reheated    to    700°— 850°   C.  and  cooled 

-lowly.      The  eastings   are   then   again    heated    to   700° 

850     C.,   cooled  690°   C,   quenched  in   water 

reheated    to    5703— 640°    C,    cooled,    heated    again    to 
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570°— MO  (.'..  quenched,  and  then  tajier-heated  to  700c— 
77i  C.  al  the  faro,  tapering  to  400—600°  C.  at  the  back, 
and  dipped  in  or  sprayed  with  oil  and  water. — A.  S. 

iling  ;   Process  of .      W.  H.  Adams  and  F.  Powell, 

Portland,  Dreg..  Assignors  to  The  Ladd  Metals  Co., 
Oregon.     U.S.  Pat.  834,240,  Oct.  30,  1906. 

The  smelting  process  is  carried  out  by  means  of  gas. 
The  gas  is  generated  from  a  long  horizontal  body  of  fuel 
in  a  generator,  so  arranged  that  a  horizontal  zone  of 
incandescence  is  maintained  in  it.  and  through  this  zone 
the  products  of  combustion  and  volatile  portions  of  the 
fuel  must  pass  (see  U.S.  Pat.  834.238,  page  1139).  The 
gas  generated  is  burned  in  a  suitable  Hue.  which  leads 
to  the  base  of  a  column  of  coarse  ore.  a  blast  of  sufficient 
pressure  to  force  the  heat  upward  through  the  column 
of  ore  being  maintained.  Fine  ore  to  be  smelted,  com- 
bined with  fresh  air,  is  fed  into  the  flue,  and  added  to  the 
bath  of  molten  ore  at  the  base  of  the  column. — \V.  C.  H. 

Metals  and  ores';    Process  and  apparatus  for  separating 

-.     T.     Groesbeck,     Cincinnati.     Ohio.     U.S.  •  Pat. 

834,722,  Oct.  30,  1906. 

The  apparatus  consists  of  a  receptacle  mounted  on  a 
horizontal  axis,  and  provided  with  a  charging  door  near 
the  periphery,  and  a  discharge  door  at  one  side  near  the 
axis.  The  material  containing  metals  or  ores  of  high 
specific  gravity  is  introduced  into  the  receptacle,  and  the 
latter  is  slowly  rotated  one  or  more  complete  revolutions. 
whereby,  it  is  stated,  the  material  of  high  specific  gravity 
concentrates  about  the  axis  of  rotation,  and  is  removed 
through  the  door  provided  for  that  purpose. — A.  S. 

Furnao        Smelting .     F.   L.    McGahan,   St.   Louis, 

Mo.  U.S.  Pat.  834,747,  Oct.  30,  1906. 
The  apparatus  comprises  an  ore-smelting  chamber  com- 
municating with  an  '"  inclined  inclosure,"  the  latter 
being  divided  by  a  "  water-grating  "  into  a  roasting 
chamber  and  a  gas-flue.  The  roasted  ore  is  discharged 
from  the  roasting  chamber  into  the  smelting  chamber, 
which  is  separated  from  the  former  by  a  movable  "  water- 
grating."  The  smelting  chamber  is  heated  by  a  com- 
bustion chamber  or  chambers  provided  with  fuel  injectors 
with  steam-pipe  connections.  The  hot  products  of 
combustion  and  unconsumed  gases  from  the  ore-roasting 
and  combustion  chambers  are  passed  to  a  carburetter 
supplied  with  suitable  fuel,  thence  to  superheating  pipes 
surrounding  the  smelting  chamber,  and  then  back  to  the 
combustion  chamber,  steam  is  supplied  to  the  super- 
heating pipes. — A.  S. 

Metals  ;  Apparatus  for  recovering .     \V.  A.  Hendryx, 

Denver,  Colo.     U.S.  Pat.  834,803,  Oct.  30,  1906. 

The  metal-bearing  material  and  solvent  solution  are 
circulated  and  aerated  in  a  tank,  and  a  number  of  pre- 
cipitating cells,  each  composed  of  a  precipitating  agent 
(metallic  zinc  in  a  divided  form),  covered  by  a  filtering 
medium,  are  arranged  in  position  to  be  submerged  in  the 
material  contained  in  the  tank.  The  metal-bearing 
ition  i-  withdrawn  from  the  tank  through  the  pre- 
cipitating cells,  and  afterwards  returned  to  the  tank. 

—A.  S. 

Molybd  num  at  ■  '  Process  of  producing  . 

1".  M.  Becket,  Niagara  Falls.N.Y., Assignor  to  l.h  fcro- 
Metallurgiea]  Co.,  W.  Va.  U.S.  j'at  835,052,  Nov.  6, 
1906. 

For  the  production  of  molybdenum,  thi    process  consists 

in  smelting  a  mixture  of  lybdenum   sulphide,   carbon, 

and  an   o  pound  of  a  metal  with  a  relatively 

high  affinity  for  sulphur,  such  as  lime  or  other  alkali  or 
line-earth    compound.     If    it    be    desired    to    obtain 
alloj  I   "I   the  metal  to  be  alloyed  with  the 

molybdenum  is  added  to  the  charge.  —  A.  S. 

ntratt  n.  if.  L.  Sulman,  H.  I'.  Kirkpatrick- 
Pii  aid,  and  .).  Ballot,  London.  U.S.  Pats.  835,120  and 
835,479,  Nov.  6,  1906. 

Fr.  Pate.  354,960  of  1905,  and  363,418  of  1906;   this 
•)..   1905,   1177.  and  1906,  890.— T.  F.  15. 


Ore  concentration.     H.   L.   Sulman,   Loudon.     U.S.    Pnt. 
835,143,  Nov.   6,   1906. 

See  Kng.  Pat.  19,709  of  1905  ;  this  J.,  1906,  850.— T.  F.  B. 

Fine  ores  ;  Method  of  agglomerating .     F.  E.  Bachman, 

Assignor    to    Northern    Iron    Co.,    Port    Henrv.    N.Y. 
U.S.  Pat.  S35.232.  Nov.  6,  1906. 

Fine  ores.  Hue  dust,  and  the  like  are  mixed  with  a  suitable 
quantity  of  coke-breeze  or  other  carbonaceous  material, 
and  the  mixture  is  passed  through  a  rotary  kiln  wherein 
it  is  heated,  by  a  flame  produced  with  blast-furnace  gas, 
to  a  temperature  below  the  fusing  point  of  the  ore.  but 
sufficient  to  effect  the  combustion  of  the  carbonaceous 
material,  and  the  fusion  of  its  ash.     The  fused  ash  effects 

-A.  S. 

French  Patents. 

Manganese  steel  rail.     YV     Brinton.      Fr.    Pat.    363, 4m1. 
Feb.  19,  1906. 

See  U.S.  Pat.  812,81 1  of  1906  ;  this  J.,  1906,  269.— T.  F.  B. 

Smelting    [steel,    <(•<".].'     Process   and   furnace   for . 

A.  Koch.     Fr.  Pat.  367.470.  June  27,  1906.      Under  Int. 
Coin..  June  27.  1905. 

Two  fusion  chambers  are  built  side  by  side  with  air-  and 
oil-heating  chambers  between  them  ;  they  are  used 
alternately  for  preheating  the  charge  and  for  melting  it. 
The  liquid  fuel  and  air  enter  the  working  chamber  and 
burn,  and  the  waste  gases  pass  through  the  preheating 
chamber  and  then  to  the  oil  heater,  where  they  serve  to 
liquefy  and  vaporise  the  oil  residues  used  as  fuel,  and 
finally  they  pass  through  the  air  heater  to  warm  the  air. 
A  modification  is  claimed,  in  which  the  goods  as  they  pass 
from  the  melting  to  the  heating  chamber  traverse  a  crucible 
chamber  placed  in  front,  where  they  serve  to  superheat  the 
molten  metal  which  collects  in  the  crucible. — W.  H.  C. 

Washing  apparatus  for  all   mini  rals  ;    Mechanical . 

J.  Nieholls.     First  Addition,  dated  March  5,  1900.  to  Fr. 
Pat.  364,771.  Feb.  2,  1906  (this  J.,  1906,  990). 

The  present  addition  relates  to  a  form  of  apparatus  for 
treating,  for  example,  cobalt  ores  containing  finely-divided 
chromium  minerals.      It  consists  of  an  inclined  trough,  a 
short  distance  above  the  bottom  of  which  is  a  metallic  plate 
provided    with   a   slot,   or   a   perforated    plate,    extending 
nearly  the  whole  length  of  the  trough.     The  ore  is  intro- 
duced at  the  upper  end  of  the  trough,  as  also  is  a  current* 
of  water,  and  a  vibratory  motion  is  imparted  to  the  troughs 
The    heavier    and    more    finely    divided    chromium   ore 
gradually  passes  to  the  bottom  of  the  trough,  below  theJ 
plate,  whilst  the  lighter  and  coarser  cobalt  ore  is. carriedj 
along  above  the  plate.     The  two  minerals  are  collected  i 
separate  receptacles  at  the  lower  end  of  the  trough. — A.  : 

Minerals  and   cither  substances  :    Process   and   ap 

for  the  treatment  of by  powdering,   washing,  an 

sifting.     C.   B.  C.  Storey.     Fr.   Pat  367.477,  June  27 
1906.     Under  Int.  Coin.'.  July  12.  1905. 

The  apparatus  for  the  disintegration  of  the  minerals,  &o 
consists  essentially  of  a  number  of   horizontal   concentr:' 

rotating  cylinders.      Each  cylindi  r  or  evi  ry  si ml  eylinde; 

is  provided  at  one  end  with  a  sieve  of  increasing  fineness 
in  the  second  case  the  alternate  cylinders  serve  mere' 
to  prolong  the  path  of  the  mineral,  being  furnished  wit] 
an  opening  at  the  ends  remote  from  the  sieves. 
mineral  is  introduced  into  the  innermost  cylinder,  togeth 
with  water,  air,  or  chemicals  ;  as  it  is  crushed,  it  gradual! 
passes  through  the  sieves  to  the  outer  cylinders,  a  numb 
of  residues  being  finally  obtained  in  the  different  eylinde 
The  principle  of  the  invention  is  that  friable  partio 
should  be  ground  and  crushed  by  harder  particles  of  f 
same  size. — A.  G.  L. 

Cupola    with   lore-hearth    heated    bij    regeneration.      J. 
Pignarre.     Fr.  Pat.  367,650,  April  21,  1906. 

The  blast-furnace  is  provided  with  an  adjacent  fore-heartl 
at  its  bottom.     By  closing  the  top  of  the    blast-furna 
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ntirelv,  the  products  of  combustion  from  it  are  foroed 
through  the  forc-hcarth  on  their  way  to  a  Hue, 
1.1I1 l-way  up  tin-  I>1m-i  furnace,   which  leads  them  t"   the 
himncv.     The  molten  metal  from  tho  blasl  I 
aj  run  into  the  fore-hcartli   bj    means  ol       channel  con- 
nOed  bj  a  valve.     When  the  fore-hearth  is  hoi  enough, 
ho  tlm-  leading  from  u   to  the  chimney  ran  be  shul 
he  top  of  the  blast-furnace  opened,  so  that  the  latter  then 
iorks  in  the  normal  way.     A  removable  plate  underneath 
he  blast-furnace  allows  t In-  latter  to  be  entiri 
ftiT  each  run.     A.  t  '■.  I.. 

tmrnace  for  the  i  xtraction  nf  zinc  'iii'l  its  ores.     P    3 

fed  Desgras,  G.m.b.H.     Fr.  Pat.  367,368,  June  23,  1906. 

'he  claim  is  for  a  furnace  heated  by  gas,  with  a  continuous 
lame.  The  muffles  are  arranged  along  two  sides  of  a 
eating  ohamber  extending  the  length  of  the  fui 
vera]  burners,  arranged  in  pairs,  are  disposed  in  the 
earth  of  the  heating  chamber,  each  pair  communicating 
,ith  the  gas  supply  by  a  ralve  whii  •'!  by 

and  from  outside  the  furnace.  The  air  Bupply 
rom  a  recuperator  to  a  common  conduit,  wherein  it  is 
Kted,  and  whence  it  passes  to  the  burner.-,  through  valved 
■Dings,  which  also  can  be  regulated  by  hand  from 
baide  the  furnace.  It  is  stated  that  in  this 
Worm  degree  of  heating  is  attained  in  all  parts  of  the 
urnace,  and  that  the  temperature  can  be  easily  controlled. 

—A.  5. 

hes  of  iron  and  manganese,  burnt  pyrites,  blast-furnace 
dust,  and  similar  products  :  Process  for  the  agglomeration 
of .     F.Heberlein.     Fr.  Pat  367,394,  June  14 

"he  finely-divided  ore  or  other  material  is  mixed  with  a 
uitable  combustible,  with  or  without  addition  of  water. 
"he  mixture  is  ignited,  and  a  current  of  air  under  pn 
)  blown  through  the  mass,  whereby  sufficient  heat  is 
roduced  to  cause  the  mineral  to  frit,  whilst  volatile 
tatters  are  expelled. — A.  S. 

'opper  ;   Metallurgical  and  dectro-metallurgica 

obtaining    pure .     L.    Jumau.     Fr.    Pat.    367,452, 

June  2t>,  1906. 
'he  process  is  based  on  the  fact  that  if  a  copper  salt  be 
eated  in  a  closed  vessel  under  pressure  with  sulphurous 
cid,    the    latter     is     oxidised     to     sulphuric     acid,    and 
netallic    copper    is   produced.      Copper    sulphate    solution 
pained  by  the  usual  method  is  treated  with  sulphurous 
cid  or  a  sulphite,  and  heated  in  a  lead-lined  vessel,  under 
Assure,  to  about  170°  C.     .Metallic  copper  oi  99-9  pi  r  cent. 
mritv  is,  it  is  stated,  thus  obtained,  and  can  ! 
nto  bars  by  fusion  or  by  pressure.      If  precious  mef 
■Bant,  they  can  be  removed  by  eleetrolytically  refining 
he  precipitated  copper,  or  they  can  be  precipitated  from 
he   copper    sulphate    solution    by  a  preliminary  heating 
vith  calcium  sulphite  under  atmospheric  pressure.  -  A.  S. 

Wbeit  and  nick- 1 :  Proem  for  the  extraction  ati 
from  ores  and  oxid  The  Metals  Extrac- 
tion Corporation.  Ltd.  Fr.  Pat.  307,717.  July  4.  1906. 
The  finely-ground  ore  or  roasted  matte  is  heated  in  an 
utoelave  under  steam  pri  SSUre  with  a  concentrated  solu- 
ion  of  magnesium  chloride.  It  has  been  found  that  prac- 
ieallv  the  whole  of  the  cobalt  is  converted  into  chloride 
,nd  dissolved  before  the  nickel  is  attai  !..  I.  After  a 
uitable  time  the  cobalt    solution  is  drawn  off,  and    the 

then  repeated  until  the  nickel  is  dissolved 
obalt  and  nickel  are  recovered  from  the  solution  by  known 
nethods. 

In  a  modification  of  the  process,  the  powdered  ore  is 
nixed  with  magnesium  chloride  and  water  to  a  paste,  which 
s  dried  and  then  heated  to  about  300°  C.  The  cobalt  and 
lickel  chlorides  produced  are  removed  by  lixiviation  with 
vater,  and  the  metals  separated  from  the  solution  by  known 
nethods. — A.  S. 

I   and  soldering:    Process   and   powder  fur   . 

F.  Plathner  and  V.   Dora.     Fr.   Pat.  367,776,  July  5. 

1906.     Under  Int.  Co    ,      !         -  20,  lt'Ob. 
.'wo  kilos,  of  powdered  tin  or  lead,  or  of  a  mixture  of  the 
wo   metals,   are   mixed  with    1   kilo,   of  powdered  zinc 


chloride,  ammonium  chloride,  or  oth  tig  agent) 

and  ">>hi  0.0.  of  water,  alcohol,  or  other  inert       .]-.•  nt 

mixture  is  applied  to  the  object  to  be  coated,  which  is  then 
he  it-  d  in  any  usual  n  ij  until  the  metal  melts  and  ad] 

to   the   obje.  I  \     '  .      I.. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

1 
(.1.)     ELECTRO  I  BEM1STRY. 

jration  of in  electrolyte  of 

I .      .i      Kemmi  rex.    Trans. 
1906,  9.  117—119. 

Willi  si-  graphite  ;,  unit  i  i  iked,    "id  other  forms  of  carbon 

nlv  durable,  when  used  .is  anodes  in  the  electrolysis 

of  fused  sodium  chloride,  they  are  readily  attacked  when 

used  as  oathodes.      \   quantity  of  sodinm  ohloride   wan 

fused  with  the  aid  of  a  graphite  cathode,  which 
afterwards  repined  by  s  weighed  rod  of  carbon  (as  used 
in  an  lamps)  or  graphite,  |  in.  square,  dipping  11  in. 
below  the  surface  of  the  elect  rolyte.  A  current  of 
.  was  employed,  the  I-:. MP.  being  24  volts  with 
the  graphite  and  '-'7  \olts  with  the  carbon.  After  a 
definite  period  of  time,  the  rods  were  withdrawn,  well 
washed,  dried  at  Iihi"  ('..  and  the  loss  of  weight  ascer- 
tained. In  every  experiment  with  the  carbon  rods,  the 
portion  dipping  into  the  electrolyte  was  completely 
disintegrated  in  1'—-  mins.  A  graphite  rod  weighing 
29-79  iffered  a  loss   of  0-134  gnu.  in  10  mins., 

whilst  a  carbon  rod  weighiiu  39-215  gmu   losl  B-735grms. 
in  1 A  mins. — A.  S. 

Ozone  ;  Production  of .     C.  Harries.     Annalcn,  1905, 

343.  341—344. 

The   oxoniser   used    by    the    author   consists   essentially 

of  a  set  of  in  Berthelot  tubes  arranged  in  parallel.     One 

of  tho  Berthelot  tubes  is  shown  in  Fig.   1.  and  a  plan  of 

s  shown  in  Fig.  '2.     The  tubes  are  disposed 
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Fiq.  2. 

in  a  containing  vessel,  c,  of  glass,  and  both  tubes  and  outer 
vessel  are  filled  with  water  to  a  certain  level.  The  whole 
is  placed  in  a  wooden  box,  d.  Each  tube  has  an  electrode 
of  aluminium  wire,  and  these  wires  are  joined,  above  the 
apparatus,  by  a  long  wire  which  forms  one  pole,  /,  for 
the  current.  Another  aluminium  wire  dips  into  the 
water  in  the  containing  vessel,  and  forms  the  other  pole,  e. 
The  ends  of  the  Berthelot  tubes  dip  into  mercury  seals. 
The  oxygen  enters  at  a,  and,  after  ozonisation,  leaves  at  6. 
With  a  current  of  about  2  amperes  at  110  volts, 
transformed  to  about  10,000  volts,  and  with  the  oxygen 
led  through  at  a  rate  of  5 — 6  litres  in  12  mins.,  a  yield  of 
about  5-6  per  cent,  of  ozone  was  obtained.  It  is  advan- 
tageous to  keep  the  water  in  the  ozoniser  cold,  and  to 
carefully  dry  the  oxygen — A.  S. 

Ozone;    Preparation    of .     C.  Harries.     Ber.,   1906, 

39,  3667—3670. 
The  author  had  previously  (see  preceding  abstract) 
obtained  ozonised  oxygen  containing  5'6  per  cent,  of 
ozone.  It  is  now  found  that  by  using  10  Berthelot  tubes 
arranged  in  series  instead  of  in  parallel,  a  gas  containing 
11-2  per  cent,  of  ozone  is  produced.  The  speed  of  the 
stream  of  oxygen  is  of  great  importance  ;  with  10  Berthe- 
lot tubes  arranged  as  above,  and  a  stream  of  oxygen 
passing  at  the  rate  of  0-25 — 0-2  litre  per  minute,  the 
resulting  gas  contained  as  much  as  13  per  cent,  of  ozone. 
This  is  the  greatest  amount  which  has  hitherto  been 
observed. — J.  C.  C. 

English  Patents. 

Incandescent  electric  lamp  filaments  ;   Manufacture  of 

from  thorium.  British  Thomson-Houston  Co.  From 
fjeneral  Electric  Co.  Eng.  Pat.  14,972a,  Julv  20, 
1905.      II.,  page  1139. 

Electric    conductor;     Method    and    means    of   hermetically 

sealing  a  wire  or  metallic or  other  substance  through 

or  into  vitreous  substance,  such  as  lead,  Jena,  or  quartz 
glass.  C.  0.  Bastian  and  G.  Calvert.  London.  Enc. 
Pat.  21,383,  Oct.  20,  1905. 

The  method  described  of  hermetically  sealing  a  wire  or 
other  suitable  electrical  conductor  through,  or  into,  or  on 
to  a  hard  vitreous  substance,  such  as  Jena  or  quartz  glass, 
consists  in  utilising  the  difference  between  the  coefficients 
of  both  expansion  and  contraction  of  the  electrical  con- 
ductor and  of  the  glass.  In  order  to  utilise  these  physical 
properties,  the  conductor  is  provided  at  two  or  more 
points  with  heads  or  enlargements,  at  a  suitable  distance 
apart.  These  enlargements  are  arranged,  relatively  to 
the  glass,  in  such  a  way  that  as  the  portion  of  the  con- 
ductor between  them  contracts  on  cooling,  they  arc 
pressed  against  the  glass  to  form  and  maintain  an  air- 
tight joint.  If,  however,  the  glass  and  conductor  are 
reheated  sufficiently  to  cause  any  unsealing  of  the  joint, 
due  to  the  enlargements  not  pressing  tightly  against  the 
.  the  (cubical)  expansion  it  tin'  conductor  i  so 
chosen  that  it  still  maintains  the  joint  gas-tight  by 
pressing  against  the  glass  surrounding  it. — \V.  ('.  H. 

Electrolytic   apparatus.     E.    Hermite.    Paris.     Eng.    Pat 
2465,  Jan.  31,   L906. 

This  invention  relates  to  an  apparatus  for   the  electro- 
decomposition   of   solutions,    such    as   common    salt   and 


magnesium  chloride.  Several  pairs  of  electrodes  are 
connected  in  series  in  a  single  continuous  electrolytic  tank, 
the  latter  being  divided  by  partitions  into  narrow  com- 
partments.  The  anode  consists  of  a  fine  platinum  wire 
threaded  through  holes  in  a  slate  slab,  and  on  each  side 
is  bound  a  cathode  zinc  plate,  the  two  plates  being  con- 
nected by  metal  bolts.  Space  is  provided,  between 
anode  and  cathode,  for  the  circulation  of  the  electrolyte, 
and  the  zinc  plates  are  provided  with  shoulders,  so  that 
the  electrodes  may  be  supported  on  the  walls  or  partitions 
of  the  electrolytic  tank.  The  pairs  of  electrodes  aie 
so  spaced  that  the  resistance  of  the  electrolyte  between 
successive  pairs  is  relatively  great  as  compared  with  the 
resistance  from  one  member  to  the  other  of  any  one  pair. 
Leakage  between  successive  pairs  of  electrodes  is  avoided, 
and  high  potentials  may  be  used,  without  cutting  down 
by  interposed  resistances  or  using  a  number  of  separate 
electrolytic  tanks  in  series. — B.  N. 

Hypochlorite  solutions  ;  Manufacture  of by  electrolytic 

methods.     W.    P.    Digby,    London.     Eng.    Pat.    21,949, 
Oct.  28,  1905. 

The  decomposition  products  at  the  anode  and  cathode  are 
isolated  from  the  mam  body  of  the  electrolyte,  one  of  the 
products  being  conveyed,  either  as  an  alkaline  solution  or 
as  a  gas,  into  a  porous  cell  closely  enclosing  the  electrode  of 
opposite  sign,  in  order  to  prevent  combination  of  the  pro- 
ducts of  decomposition  in  the  main  body  of  the  electrolyte. 
The  combination  thus  takes  place  in  the  compartment, 
where  one  of  the  products  is  liberated  in  a  nascent  condition. 
The  porous  cells,  enclosing  the  anode  and  cathode,  may  be 
connected  by  conduits,  and  water  or  an  alkaline  solution 
may  be  supplied  to  the  cathode  cells,  the  resulting  solution 
being  led  directly  to  the  anode  cells,  or  the  gaseous  pro- 
ducts may  be  drawn  off  from  the  anode  compartments,  and 
passed  into  the  cathode  compartments.  A  mercury 
cathode  may  be  employed,  and  the  resulting  amalgam 
washed  with  water  in  a  separate  compartment,  the 
alkaline  solution  formed  being  led  into  the  anode  porous 
cells.  The  electrodes  may,  if  necesssary,  be  cooled  by 
expanding  ammonia  or  other  compressed  gas  within  them. 
The  porous  cells,  surrounding  the  anode  and  cathode, 
consist  of  an  asbestos  sheet,  boimd  between  ebonite  plates, 
the  outer  one  being  provided  with  vertical  and  the  inner 
with  horizontal  slots. — B.  N. 

Fusion  of  materials  by  electricity  ;    Effecting .     G.  F. 

Brindley,    Niagara    Falls.     Eng.   Pat.   11,675,  May  18, 
1906. 

See  Ft.  Pat.  366,523  of  1906  ;  this  J.,  1906,  1053.— T.  F.  B. 

French  Patents. 

Electrolytic  process.  J.  Tanne  and  E.  Papenbruch, 
Ft.  Pat.  367,440,  June  26.  1906.  Under  Int.  Conv., 
June  29,  1905. 
The  materials  to  be  submitted  to  electrolysis,  either  in  the 
form  of  gases  or  finelj'-pulverised  solids,  are  passed  through 
the  hollow  electrodes  under  pressure,  the  orifices  of  the 
electrodes  being  opposite  to  each  other  in  a  reaction 
chamber,  so  that  the  materials  differently  charged  with 
electricity  are  brought  into  mutual  collision.  The  reaction 
chamber  is  connected  to  a  cooling  chamber,  both  being 
cooled  by  a  continuous  flow  of  cold  water. — B.  N. 

Diaphragm ;    Electrolytic .      I.    L.    Roberts,    United 

States.     Fr.  Pat.  367,835,  July  6,  1906. 

The  invention  relates  to  an  electrolytic  diaphragm,  com- 
prising a  rigid  element  of  poious  material  covered  by  a 
layer  of  non-porous  material,  the  latter  being  maintained 
in  position  on  the  rigid  element  by  means  of  linen  cloth. 
The  latter  may  also  be  covered  by  an  open-work  metallic 
support. — B.  N. 

German  Patent. 

Mercury  lit/lit  ;  Apparatus  for  the  illumination  of  liquids  by 

for   the   purpose   of  producing   chemical    reaction. 

Schott  und  Gen.     Ger.  Pat.  172,681,  March  3,  1905. 

The  mercury  lamp  is  placed  in  a  glass  tube,  and  the  latter 
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immersed   in   the  liquid 

linlit  from  tin'  lamp.     Thi 

of  constructing  n  special   form  of  lui  1   would  be 

lired  if  tin-  lamp  weic  pi  1   c  1  directly  i nl  1   1   with 

the  liquid,  ow  ino  to  the  1  1  piil    .    ' 
Utter    from    th<  tf    it     I"'    'I 

tinnously,  the  tube  conl  lining  the  lamp  is  surrounded  by 
ra]  concentric  tubes,  opening  alterni  I 

torn.     The  liquid  is  fed  in  at  the  top  between  the 
most   tiil»    and   the  containing  vessel,   flows  through  the 
annul. 11  spaces  between  the  tubes,  and  is  withdrawn  at  the 
bottom  from  the  smallest  tube.      \   V 

(/>•.)— ELECTP.O-METALL I  ROY. 

Electro-deposits  [Iron]  ;    V    id  /  .     C.  F.  Bui 

an. I  o.  P.  Watts.  Trans.  Amer.  Electrochem.  Soc,  1906, 
9.  229  237. 
The  authors  describe,  and  show  micro-photographs  of, 
le  peculiar  variations  in  the  phy  sical  structure  of  electro- 
deposited  iron.  It  is  stated  that  by  el 
of  ferrous  sulphate  and  ammonium  chloride  al  20  30°  C. 
with  a  current  density  of  about  li  foot, 

the  electrolyte  being  circulated  tlirough  the  scries  of  1  ' 
lytic  tank-  by  means  of  a  centrifugal  pump,  and  .are  being 
n  to  excludi  m  the  solution, 

sible  to  obtain  satisfactory  deposits  of  iron  of  a  thickness 
of  at  least  1  in.,  with  almost  the  same  ease  and  rapidity 
a*  is  the  ease  with  copper.-  A.  S. 

Copper  ore  ;   Electrolytic  treatment  of  — —  at  Miedzianka, 
111    Poland.     \Y.    Stoeger.     Oesterr.    '/..    B 

Hiittenwcsen.    1906,54    387     391.     Electrochem.  and 

Metall.  Ind.,  1906,  4.  366. 
The  ore  (chiefly  copper  glance,  but  occasionally  containing 
azurite  and  malachite)  is  crushed,  formed  into  briqm 
with  3  percent,  of  moist  loam,  r.nj  ro  inner 

as  to  obtain  a  mixture  of  copper  sulphate  and  copper 
oxide.  This  is  lixiviated  with  dilute  sulphuric  acid,  and 
the  copper  recovered  from  the  solution  by  electrolysis. 
Sheet-lead  anodes  mapped  in  I    fabric  are  einpl 

with  a  current  of  1000  am]  to  1  ampere 

per  sq.  dm.  of  cathode  surface,  at  2-5  volts  per  vat. 
l-l  grin,  of  copper  is  deposited  per  ampere-hour.  It  is 
stated  that  the  deposited  copper  is  purer  than  electrolytic 
copper  from  refineries.  The  sulphuiic  acid  produced 
during  electrolysis  is  used  for  treating  fresh  quantities  of 
roasted  ore. — A.  S. 

I'niteo  States  Patents. 

Ores  [zinc-lead]  :   Process  of  treating .      K.  T.  Snyder, 

Oak  Park,  III.     U.S.  Pat.  834,614,  Oct.  30 

Ores  containing  metallic  constituents  reducible  at  different 
temperatures    are    mixed    with    carbon    and    slag-forming 
materials,  and  introduced,  in  absence  of  air,  at  the  di 
end  of  a   bath  of  molten   slag.      An    electric    current    is 
passed  through  the  slag  between  the  deeper  and  shall' 
ends,    whereby  a   temperature   is   produced   progressively 
increasing  in  intensity  towards  the  shallower  end  of  the 
slag-bath,    and    sufficient    to    reduce    in    succession    the 
different   constituents  of  the   ore.     The  unreduced  1 1 
gradually   moved   forward    until    it    reaches    the    shallow 
end  of  the  bath,  where  the  heat  is  sufficient   to 
the  metal  last  reduced,  and  completely  exjiel  it  from  the 
molten    slag.     The    metal    tirst    reduced    is    withdrawn 
from   below   the   deeper   portion   of   the   slag-bath.     The 
process  is  especially  suitable  for  the  treatment  of  zinc- 
lead  ores,  the   zinc*  being  volatilised  at   the  shallow    end 
of  the  bath,  and  subsequently  recovered  by  condensation. 
whilst    molten   lead  is   withdrawn   from   the  deep  end  of 
the  bath.— A.  S. 

M,Jai?  :    Metallurgical  process  for  tht    extraction   <•/   

from  their  ore?,  and 

G.  H.  Benjamin,  New  York.     U.S.  Pat.  834,656,  t  let  30, 

L906. 
The  ore  is  mixed  with  a  liux.  and  subjected  10  a  gradually 
increasing   temperature,   and   to   the   action   of   reducing 
gases.     The  partially  reduced  ore  is  then  caused  to  move 
ov  gravity  into  a  zone  of  high  temperature,  wherein  it  is 


.111   thn 

ody  which  will  Ith  or 

1    under   1 1 

. .  it  \  from   1 

panying 

atmosphere    and    of  lb1,   gases 

b  of  the 

v  S. 

'■■r  :    Means  for  [eUetrolyticaUy]  precipitating 

.     .1.   Snodgrass,  Johannesburg,   Transvaal     0.8. 

I'at.  886,329,  Nov.  6,  1906. 
Tut:  apparatus  consists  ol  a  n   eptacle  in  which  cathodes 
and  anodes  are  disposed  alternately.      The  cathodes  each 
consist  of  a  metallic    Frame,  on  both  sides  of  which  are 
I   metallic  screens  of  fine  mesh,   the  whole  being 
covered  with  a  fabric  provided  with  a  condni  I 
They  rest  on  a  metal  plate,  contained  in  the  receptacle, 
by  which  they  are  placed  in  electrical  connection.     The 
anodes  are  disposed  in  frames  of  non-conduotive  material, 
li  are  slots  or  holes  by  means  of   which 
■  thrnii.di  the  receptacle 
without  passing  through  the  anodes. — A.  S. 

French  Patent. 

itmentof by  electrolysis      N.  H.  M.  Dekker. 

Ft.  Pat.  367,495,  J         --     ■ 

The  electrodes  are  arranged  alternately  in  the  electrolytic 
cell,  one  electrode  being  formed  of  a  simple  carbon  or 
metallic  plate,  and  the  other  of  a  Hat  vessel,  of  plaited 
wood,  lined  with  a  fabric  containing  the  material  to  be 
The  material  is  divided  into  two  parts  by  a 
carbon  or  metallic  plate,  which  is  bound  to  one  of  the 
ic   terminals.— 15.  N. 
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(Continued  from  page  1106.) 

Lipa  in   of   .     A.    K.    Taylor.     J.    of   Biol. 

Chem.,     L906,    2.    s7      104     Chem.    Centr..     1906,    2, 

1344  134... 
The  lipase  was  prepared  from  fresh,  ripe  castor  beans 
by  removing  the  husks,  pounding  the  kernels,  and  exhaust- 
in.'  the  latter  with  anhydrous  ether.  The  ferment  is 
insoluble  in  ether,  but  completely  soluble  in  ether  con- 
taining dissolved  fats.  If  it  be  mixed  with  water  and 
ether,  a  portion  is  taken  op  by  the  water,  but  none  by  the 
ether;  the  greater  part,  however,  remains  as  an  inter- 
mediate layer.  If,  now,  an  ester  soluble  in  ether  but  not  in 
water  be  added,  the  lipase  passes  into  the  ether.  If,  on  the 
other  hand,  an  ester  soluble  in  both  ether  and  water  be 
introduced,  the  lipase  passes  into  both  the  ether  and 
the  water,  and  into  the  latter  medium  in  greater 
quantity.  Ground  castor  beans  contain,  besides  lipase, 
amylase,  invertase,  uialtase,  and  an  endotrypsin,  but  no 
ixydaee.  Several  protein  substances— globulin, 
albumin,  nucleoalbumin.  and  a  glycoprotein — are  also 
[•resent.  The  greater  the  degree  01  purity  of  the  lipase, 
the  less  stable  it  is.  as  the  protein  substances  serve  to 
protect  it  from  the  action  of  the  endotrypsin.  If  turbid 
aqueous  suspensions  of  lipase  be  repeatedly  filtered 
through  paper,  the  ferment  13  retained  completely  by  the 
paper.  In  the  dry  condition  the  ferment  is  not  injured 
by  heating  above  loo  1 '..  but  is  decomposed  by  heating 
suspension,  more  rapidly  in  presence  of 
alkali  than  when  the  water  is  acid.  In  presence  of  fats, 
the  ferment  is  more  rer-'.-t.uit  against  the  action  of  heat. 
In  experiments  on  the  hydrolysis  of  triacetin,  it  wa»  found 
that  the  reverse  reaction  -the  synthesis  of  triacetin — 
takes  place,  but  only  with  very  low  velocity.  On  hydro- 
utions  of  triacetin  of  different  eoncentration, 
by  means  of  sulphuric  acid  and  lipase  respectively,  till 
equilibrium  was  established,  the  results  obtained  in  the 
two   sets   of   experiments   agreed  fairly  well   (see   table). 
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indicating  that  the  ferment  acts  as  a  true  catalyser,  and 
does  not  cause  a  displacement  of  the  equilibrium. 

Concentration  of  triacetin  solution,  per 

cent 0-5        1-0        2-0 

Percentage  of  ester  decomposed  by — 

(1)  Sulphuric  acid ". ...     88        82        78 

(2)  Lipase 86         79         70 

Experiments  on  the  hydrolysis  of  triolein  showed  that 
the  amount  of  hydrolysis  is  a  linear  function  of  the  time, 
and  the  degree  of  acceleration  of  the  hydrolysis  is  directly 
proportional  to  the  amount  of  ferment  present.  It  is 
stated  that  dry  lipase  from  castor  seeds  is  capable  of 
effecting  the  synthesis  of  all  higher  fats  from  glycerol 
and  fatty  acids.  The  author  has  also  succeeded  in 
synthesising  triolein  from  anhydrous  glycerol  and  oleic 
acid  by  means  of  pancreas  powder,  but  failed  in  similar 
attempts  with  palmitic  and  stearic  acids.  (See  also  this 
J.,  1905,  977,  1242;    1906,  994,  1106.)— A.  S. 

Cod-liver  oil  ;    Separation  of  the  fatty  acids  of :     H. 

Bull.     Ber.   1900,  39.  3570—3576. 

Fractional  distillation  of  the  fatty  acids  in  a  current  of 
superheated  steam  having  proved  an  ineffectual  means 
of  separation,  the  author  tried  distillation  in  vacuo  of  the 
methyl  esters,  which  have  a  considerably  lower  boiling 
point  than  the  fatty  acids.  It  was  found  that  about 
80  per  cent,  of  the  fatty  acid  esters  passed  over  below 
240°  C.  at  a  pressure  of  10  mm.  Two  kilos,  of  Lofoden 
cod-liver  oil,  almost  devoid  of  free  fatty  acids,  were  con- 
verted into  methyl  esters  of  the  fatty  acids  (yield 
1960  grms. ),  and  these  were  fractionated  three  times  in 
a  special  vacuum  distillation  apparatus,  the  first  time 
at  intervals  of  about  10°  CL,  and  subsequently  at  smaller 
intervals.  The  three  main  fractions  thus  obtained 
boiled  at  186°  C,  206°  C,  and  224°  C.  respectively,  and 
there  were  also  considerable  fractions  boiling  at  161-5 
to  165°  C.  and  242°  C.  respectively.  The  fraction  boiling 
at  161-5°  to  165°  C.  was  partially  crystalline  at  the  ordinary 
temperature,  and  when  recrystallised  from  alcohol 
chilled  with  ice  yielded  the  methyl  ester  of  mvristic  acid 
melting  at  19°  C.  The  fraction  185°  to  186°  C,  recrystal- 
lised from  alcohol  at  about  — 15°  C,  gave  considerable 
quantities  of  the  methvl  ester  of  palmitic  acid  melting  at 
29-5°  C. 

New  acid  oj  formula  C16H30O2  : — This  was 
separated  from  the  alcoholic  solution  from  which  the 
palmitic  acid  ester  had  been  crystallised.  The  fatty 
acids  in  this  solution  were  first  converted  into  barium 
salts  and  recrystallised  from  ether.  The  residual 
palmitic  acid  was  then  separated  in  the  form  of  a  lead 
salt  insoluble  in  ether,  and  a  final  purification  of  the  new 
acid  effected  by  converting  it  into  the  zinc  salt  and  treating 
the  latter  with  hot  ether.  The  portion  that  separated 
on  cooling  the  solvent  yielded  a  fatty  acid  melting  at 
—  1°  CL,  and  having  a  neutralisation  value  of  219  and  an 
iodine  value  of  91-5.  On  oxidation  with  alkaline  per- 
manganate solution  it  yielded  a  dihydroxypalmitie  acid 
crystallising  from  alcohol  in  flat  plates  (m.  pt.  125°  C). 
This  fatty  acid  is  present  to  the  extent  of  about  6  per  cent. 
in  cod-liver  oil,  and  is  also  a  constituent  of  herring  and 
whale  oils.  It  is  not  identical  with  the  fatty  acid  of  the 
same  formula  found  by  Ljubarsky  (this  J.  1898,  358) 
in  seal  oil,  since  the  dihydroxy  acid  from  the  latter 
melted  at  115°  C.  The  fraction  distilling  at  205  206  C 
contained  the  methyl  esters  of  stearic  acid  (in  small 
proportion)  and  oleic  acid. 

Gadolinic  acid :— The  fraction  223°  to  225°  C. 
contained  a  new  acid  melting  at  24-5°  CL,  and 
having  a  composition  corresponding  to  the  formula 
C20H38O2,  a  neutralisation  value  of  180-5,  and  iodine 
value  of  80-3.  It  occurs  in  considerable  quantity  in 
cod-liver  oil  (whence  its  suggested  name),  and  is  also 
present  in  herring  and  whale  oils.  In  the  author's 
opinion  Scharling's  docglic  acid  (Lewkowitsch,  Oils  and 
Fats,  p.  110)  must  have  consisted  of  a  mixture  of 
gadolinic  and  oleic  acids.  Winn  oxidised  with  alkaline 
permanganate  solution  the  new  acid  yielded  a  dihydroxy 
acid  (which  the  author  termed  dihydroxygadinic  acid), 
crystallising    from    alcohol    in    brilliant    while    crj'stals 


(m.  pt,  127-5°— 128°  C).  From  the  distillation  curve 
the 'author  concluded  that  Heyerdahl's  jecoleic  acid 
( I.cwkowitsch,  lot.  cit.)  could  not  have  been  present  in  any 
considerable  quantity,  and  that  Heyerdahl's  dihydroxy 
derivative  was  probably  a  mixture  of  the  hydroxy  deriva- 
tives of  oleic  and  gadolinic  acids.  The  fraction  boiling 
at  239°— 240°  C.  contained  a  fatty  acid  melting  at  34°  C, 
and  having  a  neutralisation  value  of  165-4.  It  was 
identified  as  erucic  acid,  C22H4202.  The  lead  salt,  like 
that  of  gadolinic  acid,  was  only  slightly  soluble  in  ether, 
and  the  potassium  salt  was  nearly  insoluble  in  cold 
alcohol.     (See  also  this  J.,  1906,  818.)— C.  A.  M. 

Oleic  acid ;   Remarks  on  Molinari  and  Soncini's  paper  on 

tlie  constitution  of .     C.    Harries.     Ber.,  1906,  39, 

3728—3732.      (See  this  J.,  1906,  1055). 

In  reply  to  criticisms  of  Molinari  and  Soncini  the  author 
asserts  that  his  critics  must  have  failed  to  observe  the 
formation  of  a  perozonide,  and  only  obtained  the  normal 
ozonide.  He  points  out  that  their  own  analytical  figures 
indicate  that  they  were  dealing  with  a  mixture  of  the  two 
ozonides,  since  the  amounts  of  carbon  found  were  half 
way  between  those  calculated  for  the  two  compounds. 
Similar  results  have  been  obtained  by  himself,  when 
sufficient  care  had  not  been  given  to  the  purification  of  the 
normal  ozonide.  In  the  author's  opinion  the  following 
equation  represents  the  decomposition  of  the  ozonides 
by  water  : — 

CH3(CH„)7.CH  —  CH.(CH2)7C02H  +  H20  = 

o=o=o 

H202  +  CH3(CH2)7.CHO  +  OCH(CH2)7.COOH 

He  further  asserts  that  Molinari  and  Soncini  overlooked 
the  facts  that  hydrogen  peroxide  was  formed  on  heating 
the  ozonide  with  water  ;  that  the  decomposition  by  water 
gave  rise  to  no  evolution  of  gas,  which,  however,  was 
given  off  when  sodium  hydroxide  solution  was  used,  the 
hydrogen  peroxide  being  then  destroyed  ;  and  that  by  the 
action  of  hot  water  on  the  ozonide,  aldehydes  were  formed 
in  addition  to  acids.  As  regards  the  constitution  of 
oleic  acid,  the  position  of  the  double  bond  was  established 
long  ago,  e.g.,  by  the  work  of  Baruch. — C.  A.  M. 

Oleic    acid    ozonides ;    Decomposition    products    of . 

C.  Harries  and  H.  O.  Turk.     Ber.,  1906,  39,  3732—3737. 

Oleic  acid  perozonide. — On  heating  15  grms.  of  the  heavy 
oil  (this  J.,  1906,  1055)  with  60  grms.  of  water  for  30 
minutes  on  the  water-bath,  decomposition  took  place, 
and  the  water  gave  a  strong  reaction  of  hydrogen  peroxide. 
The  resulting  supernatant  oil,  which  solidified  on  cooling, 
was  dissolved  in  ether,  and  shaken  with  sodium  bicar- 
bonate solution,  which  separated  it  into  two  fractions. 
The  portion  taken  up  by  the  alkali  solution  consisted  of 
the  whole  of  the  azelaic  acid  and  the  bulk  of  the  semi- 
aldehyde  of  azelaic  acid,  whilst  the  part  remaining 
dissolved  in  the  ether  consisted  of  pelargonic  acid, 
nonylic  aldehyde  and  the  remainder  of  the  semi-aldehyde 
of  azelaic  acid.  These  fractions  were  separated  further 
by  distillation  under  a  pressure  of  17  mm.,  and  the 
products  purified.  The  total  yield  amounted  to  14-3  grms., 
and  consisted  of  2-0  grms.of  nonylic  aldehyde  (b.  pt.  80° 
— 105°  C.  under  a  pressure  of  17  mm.)  ;  4-2  grms.  of 
pelargonic  acid  (b.  pt.  120°— 150°  C.)  ;  3-7  grms.  of 
distillation  residue  ;  and  4-4  grms.  of  azelaic  acid  and  its 
semi-aldehyde. 

Si  in  i-aldehyde  of  azelaic  acid. — Thiswas  insoluble  in  water, 
and  solidified,  on  cooling,  to  a  solid  white  mass,  which 
began  to  melt  at  57°  CL,  and  was  completely  fluid  at  63°  C. 
When  heated  it  had  a  pleasant  penetrating  aldehydic  odour 
recalling  that  of  roses.  It  gave  the  usual  reactions  of  alde- 
hydes and  formed  a  semicarbazone  (m.  pt.  164°  C).  It 
was  extremely  unstable,  and  was  readily  attacked  when 
heated  with  dilute  mineral  acids,  being  converted  into  a 
dark  oil  insoluble  in  hot  petroleum  spirit.  The  aldehyde 
itself  was  readily  soluble  in  ethyl  acetate  and  benzene,  but 
was  insoluble  in  cold  petroleum  spirit.  When  dried  on 
a  porous  tile  in  vacuo  its  elementary  composition  corres- 
ponded with  the  formula  CHO(CH2)7COOH.  It  darkened 
at    about  140°  C.  and  decomposed  with  evolution  of  gas 
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at  160  C.     It  forim-.l  .1  bci  ii    of  metallic  salt.-,  ..!'  which  the 

inbled  soap  and  was  only  solublo  in  a 
proportion    of    water,    whilst    the    ammonium 
readily  soluble,  the  silver  salt  solublo  with  difficulty,  and 
the  calcium  salt   insoluble.     In  the  authors'  opinion 
•••id,  CigH3iOg,  found   by  Molinari  and  Soncini 

it.)  among  the  dec  omposition  |  i 
osonide  was  a  polymerisation  derivative  of  this  aldehyde- 

Normal  oleic  acid  ozonid    when  i  ed  l'\   water 

in  the  same   way  as   the   peroz*  following 

yields  from  lii  grms.  o(  i  hi 

aldehyde,  2-8;    pelargonic  acid,  5-0;  distillation  n 
4  2  ;  and  azelaic  acids  (m.   pt.  80    C  I,  3-5  grms,      I 

15-5  grms.     The  mixed  azelaic  acids  were  found  I 

jrms.     of  the  aldehydo-acid.      The  yield  of  thi     . 
reduced  when  the  decomposition  of  the  ozonide  bj   water 
m.in  continued  for  too  long  a  time.     ( '.  A.  M. 

Gravimetric    determination    of ,  and    ozone 

numbers  of  oUa.     P.  Fenaroli,     Gaz.  .him.  itaL,  1906  36 
[2],  292— 298. 

The  author  has  obtained  good  results  in  numerous  experi- 
ments with  oleic  acid  and  linseed  oil  for  the  determination 
of  ozone  by  the  method  reeoinmended  by  Molinari  and 
Soncini  (this  J,,  1906,  1055).  The  oil  is  contained  in  a 
5-bulb  apparatus  as  u<e<l  in  combustions,  and  the  gas  con- 
taining ozone  is  passed  through  at  the  rate  of  about  180 
bubbles  per  minute  :  the  temperature  is  maintained 
between  In  and  40  < .'.  \  •  al,  uim-chloride  tube  mu 
joined  on  to  the  absorption-bulbs,  as  even  a  carefully-dried 
oil  will  still  give  up  a  small  quantity  of  moist ure "during 
the  test.  The  increase  of  weight  of  the  oil  corresponds 
exactly  to  the  addition  of  1  mol.  of  ozono  (03)  for  each 
double  linking  in  the  molecule  of  the  fatty  compound. 
The  ozone-numbers  of  some  oils  are  given  in  the  following 


Iodine  value. 

Ozone  number. 

Calculated  from 
iodine  value. 

Found. 

Olive  oil    . . 
Maize  oil  .. 
Linseed  oil  . 
Castor  oil    . 

83-8 
llt-1 
176-8 

86-4 

15-9 
21-6 
33-5 
16-3 

•    16-3 
22-1,  8M 
33-4,  34-6 
16-3,  16-1 

—A.  S. 

Cocoanut  oil  in  butter  jut  ;   Determination  of .     F.  \Y. 

Harris.     Analyst,  1900,  31.  353—360. 

The  utility  and  reliability  of  the  different  methods  pro- 
posed for  the  detection  and  determination  of  cocoanut  oil 
in  butter  ore  dealt  with  in  this  paper.  Juckenack  and 
Posternack's  line  of  reasoning  (this  J.,  1904,  339), 
was  found  to  be  useless  for  indicating,  with  any 
degree  of  certainty,  the  presence  of  less  than  15  per  cent, 
of  cocoanut  oil.  Methods  based  on  the  precipitation  of 
certain  of  the  fatty  acids  as  silver  salts  (this  J..  1905,  1025  . 
1906,  324)  also  gave  unsatisfactory  results,  but  the  Polenske 
process  (this  J..  1904.  3s7 1  was  found  to  be  of  considerable 
value  in  detecting  this  class  of  adulteration.  The  e 
conditions  of  the  method  must,  however,  be  adhered  to, 
and  particular  attention  paid  to  the  condition  of  the  pumice- 
stone  added  to  the  distillation  tlosk.  The  most  concordant 
figures  ore  obtained  by  the  addition  of  01  gnu.  of  finely- 
powdered  pumice-stone,  an  equal  weight  in  the  form  of 
small  pieces  giving  lower  results.  Provided  that  a 
reliable  basis  of  comparison  has  been  obtained  by  the 
analysis  of  a  large  number  of  samples  having  varj 
Reichert-Meissl  values,  it  is  quite  possible  to  detect  tie- 
presence  of  10  per  cent,  of  cocoanut  oil  in  butter,  by  the 
Polenske  process  ;  the  admixture  of  15  per  cent,  can  not 
only  be  detected,  but  determined  fairly  accurately.  If 
the  proportion  of  cocoanut  oil  indicated  be  relatively 
small,  confirmation  by  Bomer's  phytosteryl  acetate  test 
(this  J..  1902,  192)  is  essential,  but  it  must  be  remembered 
that  this  test  shows  the  presence  of  all,  or  any,  vegetable 
oil,  and  not  that  of  cocoanut  oil  alone. — W.  P.  S. 


,/ ,,,/  jr,,m      — .     Hull. 

Imp.    In  i  .    i 4,  201. 

[sot  "  kernel!  from  thi 
from    West    At.  •    ,,(  ,„i   when 

extracted  with  The  oil 

e  and  peculiar  odour  .  it 
noteolidil  I  on  keeping.     Sp.  irr  al  l 

0-896  ;  -aponili  i 

Hehm  i   value,  93-00  ;  R<  l  value,   li .".  ; 

-'  '"   17-8  ;  i.i.  i  i.  -i    iolidifj  ing   point  of  I 

"II   of  oil   g.iv     II  >o1 

1  ..t  i.  .in.  in 

•  per  rent,  of  otbj 

-  .-nt. 

i  i   19-1   pei  ei  m    of  phoephorio 

auln  nt  a .  pho  iphate  .     In  g  meral  ohara 

tb 1  approximates  to  cotton  eed  oil,  but   In-  ■  lower 

titer  niinii  renders   it   less   valuable  f..r  soap- 

.i.  0.  i'.. 

nvestigations  of  .     F.  Canzoneri. 

Gaz.  ehim.  itaL,   1906,  36  [■->].  372 

The  author  has  continued  his  study  of  olive  leaves  (Gaz. 
.linn  itaL,  27  [2],  1).  On  extra. tin.;  dry  olive  leaves 
i  lays  with  95  per  ..nt.  alcohol,  and  allowing 
the  solution  to  eool,  small  quantities  of  crystals  were 
obtained,  consisting  apparently  of  two  wax-like  sub- 
Btancea,  melting  at  85    -100    mil  69      To   C.  ret 

exhibiting  different  degrees  of  solubility   in   boiling 
1.     From  the  alcoholic  solution  there  were  isolated: 

v  white  compound,  c.  ,11, ,n.  or  '  j,ll,  ,i  >,.  melting 
at  297" — 298°C.  with  decomposition,  soluble  in  ether,  and 
insoluble  in  petroleum  ether;  (2)  a  white,  crystalline, 
resin-like  substance,  m.  pt.  253  255  i ' .  probablyidenf 
with  the  substance  isolated  by  Peano  (this  J.,  1903.  35) 
from  the  epicarp  of  olives  ;  (3)  a  compound,  crystallising 
in  tetrahedra,  m.  pi  !36  C.  :  (4)a  crystalline  acid, 

m.  pt.  165°.  insoluble  in  ether  :    (5)  a  compound,  m.  pt. 
180°  when  crystallised   from   aeetie  acid,   and  200°-  - 
after  reerystallising  from  alcohol ;    (6)  an  acid  of  dough- 
like consistence,  turning  brown  when  exposed  to  the  air; 
and  (7)  mannitol  and  gallic  and  tannic  acids. — A.  S. 

Fatly    substances;  of    .     A.    Haller. 

Compt.  rend..  1906,  143.  657—661. 
The  author  finds  that  different  fats  and  oils  react  with 
very  varying  degrees  of  facility  on  methyl  alcohol  con- 
taining   1 — 2    per    cent,    of    hydrochloric    acid,    to    form 
r..l  and  the  methyl  esters  of  the  acids  present.      In 
the  process.   100  grms.   of  the  fat  (freed  from  moisture) 
are  boiled  under  a   relln\   .    mil.  n-.-r  with  200  c.c.  of  the 
a  ilitied  methyl  alcohol  till  the  solution  becomes  homo- 
geneous, and  the  liquid  is  then  poured  into  water  or  brine, 
which  dissolves  the  glycerol  and  excess  of  alcohol,  whilst 
the  esters  rise  to  the  top  and  can  be  separated.     Should  the 
whole  mass  form  an  emulsion,   it  is  treated  with  ether, 
and  the  ethereal  solution  of  esters  treated  with  sodium 
mate,     dried,     and     the    ether     distilled     off.     The 
rs    are    then    separated     by    fractional    distillation, 
the   ordinary   or   at   reduced    pressure   according   to 
circumstances.        Volatile    tatty    esters   are    thus    easily 
ated    from    methyl     oleatc  :      but    the    separation 
the   latter   from    palmitatc   or   stearate   can   only   be 
effected  by  drainage  on  a  porous  tile  at  0°  C,  extracting 
the  liquid  from  the  tile  by  ether,  distilling  off  the  ether, 
and  repeating  the   process  as  long  as  any  solid  ester  is 
obtained.     The  process  promises  to  be  of  use  as  a  method 
of  analysis. — J.  T.  D. 

Carbon   tetrachloride  ;    Action  of  on  cast  iron.     R. 

Bolis.     Chem.-Zeit.,    1906.   30,    1117— 11  IS. 

The  author  finds  that  perfectly  dry  carbon  tetrachloride 
may  be  boiled  in  cast-iron   vessels,  and  will  exert  very 

'  action  on  them;  moreover,  the  metal  seems  to 
become  covered   with  a   protective  coating,   so  that  the 

a  becomes  slighter  in  time,  and  ultimately  ceases.  If 
moisture  be  present,  however,  the  iron  is  very  sensibly 
attacked,  and  the  rate  of  attack  increases  with  the  pro- 
portion of  moisture.  In  this  case.  too.  the  last  of  successive 
boilings   with   carbon   tetrachloride  shows  as  strong  an 
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attack  as  the  first.  When  bones  are  boiled  in  east-iron 
vessels  with  carbon  tetrachloride  to  extract  the  fat, 
there  is  always  some  corrosion  of  the  vessel,  which  is  less 
with  fresh  and  well-dried  bones  than  with  older  and 
tnoister  bones.  Under  ordinary  working  conditions  this 
attack  may  be  very  serious  in  amount. — J.  T.  D. 

Maize   oil    exports  from  the  United  Stales.     [T.R.] 

The  following  figures  have  been  compile. 1  from  the 
"  Statistical  Abstract  of  the  United  States,"  published  by 
the  Bureau  of  Statistics  : — 

Year.  Galls.               Value. 

$ 

1898 2,646.560              575.646 

1899 2,360,623              565.293 

1900 4,383,926  1.351,867 

1901 4.S0S.545  1,831,980 

1902 4,266,398  1,769,370 

1903 3,778,035  1,467,493 

1904 3,222,875              998,613    . 

1905 3,108,917             890,937 

Cotton-seed  pitch ;     U.S.    Customs  Decision.     Oil,   Paint, 
and  Drug  Rep.,  Oct.  22,  1906.     [T.R.] 

On  Oct.  21,  the  Board  of  General  Appraisers  held  that 
cotton-seed  pitch  used  in  connection  with  insulating  cables 
for  electrical  purposes  must  pay  duty  at  the  rate  of  20  per 
cent.  The  importing  firm  made  several  claims  for  exemp- 
tion from  duty  and  two  claims  for  assessment  at  the  rate 
of  10  per  cent.  The  Board  held  that  assessment  as  a 
non-enumerated  manufactured  article  will  stand. 

Soap  •     U.S.    Census   of   .       Oil,    Paint,    and   Drug 

Rep.,  Oct.  29,  1906.      [T.R.] 

Eh  1900  soap  and  candles  were  shown  as  one  industry 
without  details  and  segregation  is  impra<  tiraM.-.  The 
total  cost  of  materials  in  1900  was  833,143,230  and  the 
value  of  the  products  S53,231,017.  In  1905  the  cost  of 
materials  used  in  the  manufacture  of  soap  and  candles 
was  S46,536,823  and  the  value  of  the  products  S72, 164,062. 
The  following  table  shows  the  materials  used  and  the  value 
of  products  for  soap  only  in  1905  : — 

Materials  used,  total  cost   $43,625,608 

Tallow,  grease,  and  other  fats — 

Pounds    475,618,277 

Cost      $19,723,311 

Cocoanut  and  palm-kernel  oil — 

Gallons    6,833,132 

Cost      $2,692,034 

Cotton-seed  oil— Galls 13,276,006 

Palm  oil— Galls 449,490 

Olive  oil— Galls 602,909 

Castor  oil — Galls.      79,707 

Turkey-red  oil,  distilled  and  saponified — 

Galls 465,245 

Other  oils — 

Gallons    952,695 

Cost      $233,434 

Rosin— lb 168,107,246 

Foots— lb 59,761.740 

Petroleum  products — ■ 

Gallons    4,277,289 

Cost      (218,798 

Caustic  soda — Tons 71,551 

Soda  ash — Tons     53,777 

Potash— lb 4,453,800 

Lime— lb 211,276 

Common  salt— lb 44.1U3 

Essential  oils  and  perfumes — lb 1,104,338 

Alcohol  (grain  and  wood) — 

Gallons    95,648 

Glycerin— lb 2,867,206 

Sodium  silicate— lb 63,234,620 

Borax— lb 1,704,234 

Mineral  fillers — 

Pounds     31,075,233 

Cost      $238,393 

Sulphuric  acid — lb 6,954,435 


Hydrochloric  acid— lb 393,246 

All  other  materials  $6,081,278 

Products,*  total  value     •j-S6S,274.7W 

Hard  soaps     $56,878,481 

Tallow  soap — 

Pounds    846,753,798 

Value   S32,610,850 

Olein  soap — 

Pounds     29,363,376 

Value   $1,363,636 

Foots  soap — 

Pounds     85,000,133 

Value   $3,090,312 

Toilet     soaps,     including     medicated, 
shaving,  and  other  special  soaps — 

Pounds     130,225,417 

Value   S9,607,276 

Powdered  soaps,  sold  as  such — 

Pounds     120,624,968 

Value   $4,358,682 

All  other — 

Pounds     143,390,957 

Value   $6,097,670 

Soft  soap — 

Pounds    33,613,416 

Value   $667,064 

Special  soap  articles     $554,881 

Glycerin — 

Pounds     27,660,661 

Value   S2,958,105 

All  other  products    $7,216,154 

French  Patents. 

Fatty  acids  ;    Production  of  mono-iodo  [and  mono-bromo] 

substitution    products    from    higher    .     Farbenfabr. 

vorni.  F.  Bayer  und  Co.  First  Addition,  dated  June  21, 
1906,  to  Ft.  Pat.  362,370,  Jan.  12,  1906.    XX.,  page  1173. 

Lubrication ;     Product    suitable    for    .     The    Emery 

Pneumatic  Lubricator  Co.  Fr.  Pat.  367,320,  June  21, 
1906. 

The  product  consists  of  a  mixture  of  soap  or  other 
saponaceous  material,  graphite,  fluid  extract  of  red  elm 
bark  (say,  2  parts  of  each),  common  salt  or  a  suitable 
saline  compound  (1  part),  to  prevent  solidification  under 
the  influence  of  compressed  air,  and  water  (4  parts). 
These  ingredients  are  heated  together  to  boiling  point, 
well  stirred  until  the  mass  becomes  plastic,  and  then 
moulded  into  a  convenient  shape  and  wrapped  in  metal 
foil,   or  other  impermeable  material. — C.  S. 

Finishing  soap  [for  textiles  and  paper]  ;    Manufacture  of 
a .     E.  Agostini.     Fr.  Pat.  361,772,  Sept.  16,  1905. 

Insoluble  soaps  such  as  those  of  lime,  alumina,  zinc,  &c, 
are  mixed  at  a  high  temperature  with  fatty  bodies  or 
hydrocarbons  so  as  to  form  a  homogeneous  mass.  Weighting 
materials  such  as  talc,  kaolin,  &c,  can  be  added  to  this 
material.  The  insoluble  soaps  may  be  previously  prepared 
or  may  be  obtained  in  the  fatty  mixture  by  double 
decomposition  between  a  fatty  acid  and  a  metallic 
hydroxide  such  as  aluminium  hydroxide.  This  material 
when  applied  to  fabrics  or  paper  yields  a  finish  which  is 
highly  insoluble  and  also  resistant  to  mechanical  treatment. 

—A.  B.  S. 
Candles  or  otlier  illuminating  bodies  for  nigktlighls,  lamps, 

or  other  applications  ;  Process  for  making by  means 

of  petroleum  or  other  mineral  oils.  V.  J.  Kuess.  Fr. 
Pat.  367,448,  June  26,  1906.     III.,  page  1141. 

Petroleum  or  other  mineral  oils  ;  Process  of  solidifying  , 

and  transforming  tliem  into  a  solid  hydrocarbon  soap. 
V.  J.  Kuess.  Fr.  Pat.  367,449,  June  26,  1906.  III., 
page  1141. 

•  Products  consumed  in  establishments  where  produced  were  :— 
Turkey  Bed  oil.  1,149,346  galls.;  tallow,  10,613,271  lb.;  cotton- 
seed oil,  920,410  galls. ;  causticlye,  30iB.,  9,568,532  galls. ;  sodiuni 
silicate,  1,597,886  lb. ;  glycerin,  3,433,359  lb. ;  framed  soap, 
114,452,424  lb. 

t  In  addition,  Boap  products  to  the  value  of  11,437,118  were 
made  in  establishments  engaged  primarily  in  the  manufacture  of 
other  product*. 


Dec.  is.  l hob l      (•,..   XIII.     PIGMENTS,  PAINTS;  RE8INS,   VARNISHES;   INDIA-RUBBEH 


llr.l 


•Glycerins  of   civry  description,    including     .  lyt  < 

and    distillery     by-products    (vii 
apparatus  for  the  purification  of crude  I.   P»ivi£re. 

'it.    307,752,    .Ii.lv    I.    1906.      Under    Int.    I 
July  <l.   1905. 

rs  of  sodium  .mil  |  m.i  i^siimi  iii  the  crude  rIj    i 
precipitated   by   menus  ol   hydrolluosilieic  acid,   whi 
subsequently  recovered  from   the  lluosili.  itcs.     The 
hydrochloric  acid  in  the  filtrate,  resulting  from  the  da 
position    of   the   sodium    chloride,  is 

llation  with  steam,  and  then  saturated  with  lime ;  or  it 
inverted  into  an  ester  by  treatment  with  alcohol  bi 
distillation  ;    or  i^  precipit  itod  as  lead  chloride  ( 
of  lead  fluosilicate.     The  precipitated  sodium  and  potas- 
sium   fluosilicates    may    be   converted   into  carbonates  by 
treatment  with  sufficient  lime  to  form  th<  riding 

silicates   and   calcium    fluoride,    after   which   the    silii 
sre  decomposed    by    means   of   carbon    dioxide    and   the 
resulting    carbonates    separated     from    the    precipit 
silica.     The   latter   is   dissolved    in    hydrofluoric   acid    to 
form    hydrofluosilicic    arid,    or    is    converted    into    lead 
fluosilicate.     All    these    different    operations    are    carried 
out   in  autoclaves   to   which,   when  required,  conden 
and    absorption    vessels    are   attached. — C.  A.  M. 

XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &C. 

{Continued  from  page  1107 

(A.}— PIGMENTS,    PAINTS. 

Eh<  i  D3B   Patents. 

Pain/  :    Manufacture  of .     M.  F.  L.  Oolignon,  M 

Carlo.     Eng.   Pat  22,262,  Oct.  31,   1905.  '  Under  Int. 
Cony..  Nov.  26,   1904. 

Bbs  Fr.  Pat.  348,277  of  1904  ;  this  J.,  1905,506.  Reference 
is  directed  under  Section  I.  Subse  tion  2.  of  the  Patents 
V  i.  L902,  to  Eng.  Tats.  3623  of  ISTti  and  4415  of  L885. 

— T.  F.  B. 

Basic  had  salts  [Pigments]    insolubli    in    water,     /' 

of  producing  .     J.   Kronen,  Mulheim-on-the-Rhine, 

Germany.     Eng.  Pat.  19,732,  Sept.  4.  1906. 

The  normal  lead  salt,  insoluble  in  water,  is  made  into  i 

paste  form,  and  then  mixed  with  the  i  alculated  quantity 

of  lead  oxide  or  lead  ochre. — B.  N. 

French  Patent. 

Luminosity  ;     Method    of    imparling    permanent    to 

inccs.  [Luminous  paint].  P.  L.  Despax.  Fr.  Pat. 
307.30'.!.  June  20,  I '.tun. 
The  object  is  treated  with  phosphorescent  calcium  sul- 
phide incorporated  with  a  special  colourless  varnish 
(dammar  resin,  wax  and  oil  of  turpentine)  which  is  -t 
to  preserve  the  luminosity  by  protecting  the  sulphide  from 
the  action  of  the  air. — C.  A.  M. 

(B.)— RESINS.    VARNISHES. 

Turpentine  and  rosin  ;    U.S.  Census  of .     Oil,  Paint, 

and  Drug  Rep.  [T.R.] 
In  1905  there  were  1287  establishments  engaged  in  the 
production  of  turpentine  and  rosin,  the  aggregate  output 
being  valued  at  $23,927,034.  In  1900  there  weri 
establishments,  but  the  output  was  only  $20,344,888. 
Follow  ing  is  a  statement  of  the  products  by  kind,  quantity, 
and  value  : — 

1905.  l 

Products,  total  value     ....  *$23,917,024  $20,344,888 

Turpentine — 

Gallons 30,687,051  38,488,170 

Value $15,170,499  $14,960,235 

Rosin — 

Barrels t3,508,347  *2,5I 

Value SS.725.U19  $5,129,268 

All  other  products $40,906  $255,385 

•  In  addition,  turpentine  and  rosin  to  the  value  of  126,780  w  re 
produced  by  establishments  primarily  engaged  in  the  manufacture 
of  other  products. 

t  Barrels  of  280  lb. 

{  Including  some  barrels  of  500  lb. 


Km.i.i-ii    I'm  i 

Pitch  oH*  [turp  real  oUs  obtained  >aj 

destrv   I  I'uri 

lying  \     II.     o,    Wilmei  .birf.  Germany,     Eng. 

7984,  April  2,  1006 

The    malodorou  I    by   the 

.     ili  itillati f  res ■<  lubsten 

.  ,.iiii.l.i.  h    ind  mi.  ally  removed  by  treatment 

with    an    alkali    nut  il    or    in    alk  ■    •  >"U* 

I.,   distill  vtion  ;    a  pi                                                   'kali 

hydroxide  "r  lime  m                                             «      '  '"•■ 

i. il.,-    ni  i: ■     ian  oil  oi  I  m 

with  :i  kilo  . .Imiii.    mil  tic                  tilled 

mi. i,  i    ii  mospb  i  if  n -.  the  di  tillate 

a  h  sodium. 

— T.  V.  Ik 

DOTTED    STATES     PATENTS. 

Turpentito  lor     distilling .     J.     <:. 

[ere,  Lake  Park,  Ca      U.S    Pal    834,759,  Oot  'MK 
1906. 
The  worm  of  the  still  di  ft  receiver, 

provided  mar  the  top  with  an  outlet  for  the  turpentine, 
and  with  a  cold-water  inlet  and  outlet  at  lower  levels, 
the  «  j  admitted  from  an  elevated  tank,  whilst 

the  water-outlet  pipe  is  bent  u]  its  .onnection 

with  the  receiver,  in  order  to  maintain  the  level  of  water 
therein,  and  is  fitted  with  a  tap  for  regulating  the  outflow. 

— c.  s. 

Turp  <  — ■    J-    T.    Denny. 

lartie,   N.C.     U.S.    Pat.   834,876,  Oct  30,   1906 

Wood,  placed  in  a  holder,  I  in  a  still,  and  sub- 

jected  to  non-destructive   distillation,   after  which    it    is 
taken  out  of  the  still,  and  the  holder,  and  subjected  to 
tive  distillation  in  a  retort,  in  the  ordinary  way. 

— C.  S. 

(C.)— INDIA-RUBBER,  &c. 

Enqush  Patent. 

Fibn  -'d]  . 

<       \.   i  ■.   ih'   i 

'.'710.  April  25,  1906.      Under  Int.  Conv.,  May  1".  1906. 

(,801  of  1905;  thi   J.,  1905, 1118.— T.F.B. 
United  States  Patents. 

r  .     Process  of  : from   rubber    waste. 

W.    A.    Koeneman,    Chioago,    111      U.S.    Pat    834,623, 
Oct  30,   L906. 

THE  finely-divided  waste  material  is  mixed  with  a 
'suitable  proportion"  of  a  miscible  fixed  hydrocarbon, 
such  as  tar.  pitch,  resin,  or  balsam,  and  boiled  in  a  solution 
of  a  mineral  acid  containing  a  halogen  salt  of  an  alkali 
metal.  The  acid  and  dissolved  matter  are  then  separated, 
and  the  rubl>er  is  boiled  in  a  solution  of  a  salt  of  an 
alkali  metal,  washed,  and  dried. - 

Gum  ;    Rubber-like  .     B.   F.   Spencer.    Denver.   Col., 

.nor  to  the  Western  Parent  Crude  Rnbbi 
Santa  Fc.  N.  Mex.  U.S.  Pat  834,769,  Oct.  30,  1900. 
The  gummy  particles  in  the  plant  Picradenia  floribunda 
utilis  are  separated  from  the  fibrous  portions,  and  agglo- 
merated, being  then  converted  into  a  plastic,  rubber-like 
waterproof  mass  by  dissolving  them  in  a  light  hydro- 
■i.  such  as  gasolene.-    ' 

French  Patents. 

Pubber  and    rubber  watte;    Treatment  of  .     W.   A. 

Konemau.      Fr.   Pat  368,144,  June  2.  1906. 
See  U.S.  Pat.  834,623  of  1906;    preceding  these.—  T.F.B. 

Compound  (Rubber  substitute)  formed  of  the  gums  of  certain 
Sapotaceae,  and  m<  (hod  of  producing  same.  M.  M.  Dessau. 
Fr.    1'  72,   June  27.    l'JOO.      L'nder   Int.   Conv., 

April  26,   1906. 

The  gums  of  certain  Sapotacese— such  as  those  of  the 
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Cl.   XIV.— TANNING,  LEATHER,  GLUE,  SIZE.     Cl.  XV.— MANURES,  &o.       [Dec.  15,  1906. 


Mimusops  and  Chrysophyllum  genera  and  the  gum  of 
Sap.  Muelleri —  are  washed  in  water,  then  treated  in  a 
boiling  5  per  cent,  solution  of  potassium  nitrate,  and 
afterwards  in  a  boiling  5  per  eent.  solution  of  sodium  or 
potassium  silicate,  borax,  or  sodium  tungstate,  the  gum 
being  then  drained  and  boiled  in  a  bath  containing 
5  per  cent,  of  quicklime.  After  washing,  to  remove  any 
excess  of  alkali,  the  mass  is  kneaded  and  rolled. — C.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  1108.) 
Usited  States  Patent. 

Gelatin  and  glue  from  bones;  Manufacture  of .      H. 

Hilbert,  Heufeld,  Germany.     U.S.  Pat.  834,806,  Oct.  30, 

1906. 
See  Eng.  Pat.  13,682  of  1903  ;  this  J.,  1903,  1007.— T.  F.  B. 

Fkexch  Patexts. 

Tanning  ;  Sapid  process  of for  producing  sole  leather. 

S.  Bocciardo  and  Co.  Fr.  Pat.  367,768,  July  5,  1906. 
The  hides  are  first  subjected  to  the  action  of  a  bath  con- 
taining sodium  chloride,  22-5  per  cent ;  sodium  sulphate, 
3-0  per  cent.  ;  and  hydrochloric  acid,  1-5  per  cent.  They 
are  next  immersed  successively  in  baths  containing  : — 
First  bath:  tannin,  150  per  cent.;  sodium  chloride,  12-0 
per  cent.;  sodium  sulphate,  1-5  per  cent.  ;  and  hydro- 
chloric acid,  0-75  per  cent.  Second  bath  :  tannin,  30-0  per 
cent.  ;  sodium  chloride,  60  per  cent.  Third  bath :  tannin, 
30-0  per  eent.  The  tanned  hides  are  then  well  washed 
to  remove  the  salts  and  acid.  The  process  takes  from  two 
to  three  days. — \V.  P.  S. 

Horn-like  masses  ;  Process  for  the  manufacture  of from 

casein  or  similar  substances,  or  from  other  albuminoid  or 
protein  substances.  G.  W.  Betz.  Fr.  Pat.  367,407, 
June  23,  1906. 
The  solution  of  casein,  after  being  rendered  faintly  acid, 
or  after  adding  a  small  quantity  of  ammonia  or  other  basic 
substance,  is  treated  with  formaldehyde.  Or,  casein  is 
dissolved  in  acidulated  water,  and  the  solution  treated  with 
formaldehyde.  Or,  casein  is  dissolved  in  water,  precipi- 
tated by  addition  of  acid,  and  redissolved  in  presence  of 
ammonia  or  other  basic  substance,  and  the  solution  treated 
with  formaldehyde.  The  coagulated  casein  is  separated, 
dried,  and  hardened,  finally  under  the  influence  of  pressure 
or  heat.  The  product  may  also,  during  or  after  drying  or 
hardening,  be  again  subjected  to  the  action  of  formalde- 
hyde. Protein  or  albuminoid  substances,  such  as  albumin, 
glue,  gelatin,  gluten,  &c,  may  be  used  in  place  of  casein. 

—A.  S. 


XV.— MANURES,  &c. 

(Continued  from,  page  1108.) 

Denitrification    process ;    Influence    of    carbohydrates  and 

organic  acids  on  the  .     J.  Stoklasa  and  E.  Vitek. 

Z.  Zuckerind.  Bohm.,  1906,  31,  67—119. 
The  micro-organisms  investigated  were  grown  in  a  solution 
containing  sodium  nitrate,  small  quantities  of  potassium 
phosphate  and  sulphate,  calcium  and  magnesium  chlorides, 
sodium  carbonate,  and  iron  phosphate,  along  with  the 
particular  carbohydrate  or  neutralised  acid.  After  a 
period  the  nitrogen  present  in  the  solution  a»  ammonia, 
nitric  or  nitrous  acid,  and  in  organic  form  respectively  was 
determined.  The  results  are  incorporated  in  a  series  of 
tables.  Clostridium  gelatinosum  proved  the  best  ammonia 
former  in  the  case  of  dextrose,  Baccillus  subtilis  the  best  from 
levulose  and  galactose.  Arabinose  is  a  better  medium 
than  xylose,  whilst  the  neutralised  organic  acids  offer  less 
.avourable  conditions  than  do  the  carbohydrates.  Bacterium 
Hartlebi  gives  rise  to  the  formation  of  much  organic 
nitrogen  in  arabinose  solutions,  whilst  it  decomposes  83 
per  cent,  of  the  nitrate  in  xylose  solution  ;  for  all  the  other 
bacteria  the  pentoses  are  shown  to  be  an  entirely  unsuitable 


material.  The  acids  all  form  excellent  media  for  the 
decomposition  of  the  nitrate  to  elementary  nitrogen  and 
the  formation  of  organic  nitrogen  compounds,  Bad. 
Hartlebi  being  again  found  to  give  the  highest  results. 
A  more  detailed  investigation  into  its  action  showed  that 
the  first  stage  in  the  denitrification  process  is  the  reduction, 
of  nitrate  to  nitrite  by  hydrogen  formed  along  with  carbon 
dioxide  in  the  decomposition  of  carbohydrate  or  organic 
acid  by  the  enzymes  of  the  micro-organism.  It  is  pointed 
out  that  the  carbohydrates  in  the  soil  are  more  adapted 
for  the  conversion  of  nitric  acid  into  ammonia  than  as 
nutrients  for  denitrification  bacteria. — E.  F.  A. 

Fertilisers  ;    U.S.  Census  of .     Oil,  Paint,  and  Drug 

Rep.,  Oct.  29,  1906.     [T.R.] 

The  fertiliser  industry  in  1905  followed  the  general 
tendency  towards  consolidation,  the  number  of  establish- 
ments reported  being  400,  as  compared  with  422  in  1900. 
The  capital  employed  in  the  industry  rose  from  S60,685,753 
to  S69,023,264,  while  the  value  of  the  products  increased 
from  S44,657,385  to  S56,632,853.  The  following  table 
shows  the  materials  used  by  kind,  quantity,  and  cost,  and 
the  products  by  kind,  quantity,  and  value  : — 


1905. 

Materials  used,  total  cost..  S39.343.914 

Fish    S880.142 

Kainite — 

Tons 190,493 

Cost    (1,891,073 

Limestone — 

Tons 20,281 

Cost    S10.731 

Phosphate  rock — 

Tons 888,571 

Cost    S4,244,554 

Pvrites — 

Tons 342,962 

Cost    82,020,759 

Sulphur — 

Tons 4,210 

Cost    S92.234 

Lime — 

Bushels      22.131 

Cost    S3.475 

Potash  salts — 

Tons 122,107 

Cost    $3,606,701 

Xitrate  of  potash — 

Tons 1,160 

Cost    $39,039 

Xitrate  of  soda — 

Tons 42,213 

Cost    $1,760,432 

Wood  ashes — 

Bushels      17,083 

Cost    S2.050 

Sulphuric  acid — 

Tons 197,865 

Cost    Sl,084,304 

Acid  phosphate — 

Tons 320,559 

Cost    S2,912,010 

Ammoniates — 

Tons 125,888 

Cost    S2,445,051 

Ammonium  sulphate — 

Tons Hi.540 

Cost    $600,856 

Common  salt — 

Tons 2,406 

Cost    $13,245 

Cottonseed  and  meal      . .  $2,376,448 

Bones,  tankage,  and  offal  S5,094,149 

All   other   components   of 

products     S5,591,236 

All  other  materials      S4,675,425 

•  Not  reported. 

t  Included  with  bones,  tankage,  and  offal. 


1900. 

$28,958,473 
S183.542 

54,700 
S520,833 

7,158 
$7,322 

787,927 
S3,554,174 

288,778 
$1,466,285 

12,728 
$268,670 

13,130 

S887 


S3,098,400 

884 
S32.156 

19,518 
$709,841 


231,527 
SI, 355,382 

286,898 
$2,176,245 

t 
t 

4,120 
$186,609 

481 

$2,211 

S167.410 

$9,766,735 

SI, 058,385 
$4,403,386 
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1006.  i 

Products,  total  valuo     $50,632,853     $44,08 

Fertilisers  : — 
Superphosphates 

Prom  minerals,  bones,  .Vc — 

I  cms 70fl  023,198 

Value $7,515,257        $8,4 

Ammoniated 

Tons 775,987  1 12,898 

Value $12,001,057        $2,440,388 

Complete — 

Tons 1,329,149  1,436,682 

Value $26,673,511      $25,446,046 

All  other- 
Tons  396,303  291,927 

Value $4,416,469        $4,178,284 

Sulphuric  aoid  : — 

60°  B.— Tons   ....  337  2,816 

Value $9,251  |  i0,004 

50°  B.— Tons  23,997  66,032 

Value $185,327  W.921 

Other  acids — 

Tons 45,689  * 

Value $241,506  SIT.^TJ 

Epsom   salts    • 

Tons 764J        1,400,000 

Value S13.710  $10,600 

Soda  products — 

Tons 3.241  * 

Value $36,935  $1,522 

All  other  products $5,630,824        $3,643,905 

•  Not  reported. 

Engi  ob  I  i  pss  p. 

Manure  [from  sewage  sludge].     J.  T.  Sidebotham,  Stale- 

bridge,  Cheshire.  Kng.  Pat.  1!I70.  Jan.  26.  1906. 
Sewage  or  "slush  cake."  as  taken  from  the  presses 
of  various  sewage  winks,  is  mixed  with  about  one- 
eighth  of  its  weigh!  each  of  lime  and  granulated  peat  moss, 
and  the  mass  is  ground,  with  the  addition,  if  desired,  of  a 
small  proportion  of  ammonium  sulphate,  sodium  nitrate, 
or  steamed  bono  flour. — E.  S. 

French  Paten  p, 

Fcecal  mutter*:    Process  and  apparatus    for  tin   treatment 

of for  the  manufacture  of  manure*.     Em.  Charles 

et  Cie.     Fr.  Pat.  307,670,  June   19,   1906.      .Will/.'., 
page  1160. 

XVI.— SUGAR,  STARCH,  GUM,  &c 

{Continued  from  page  1 109.) 

Sugar   beds;     Analysis    of   .     1).    L.    Davoll.    jun. 

J.  Amer.  Chem.  Soc.,  1906, 28.  1606— 161 1. 
For  the  analysis  of  sugar  beets,  the  author  recommends  a 
modification  of  the  warm  aqueous  digestion  method,   in 
which  the  solution   is   made   up,   not    by   volume,    but    by 
weight.     It    was    found    that    the     average     weight     of 
52-096  grms.  of  pulp.  14  c.c.  of  basic  lead  acetate  solution, 
and  water,  when  mixed,  digested,  cooled  to  20    C,  and 
made  up  to  201-2  c.c,  was  209-2  gnus.,    and    thai    the 
weights  ranged  between  207-67  grms.  (for  11-9  per  cent 
beets)  and  210-08  grms.  (for  17-9  per  cent,  beets).      Hi 
209-2  grms.  may  be  taken  as  the  correct  weight  to  which 
the  digested  pulp  is  to  be  adjusted.      This  method  al 
of  the  substitution  of  beakers  for  graduated  flask-. 
weights  of  a  large  number  of  300  C.C.   Jena  beakers  are 
ascertained.     The  heaviest  of  these  is  provided   with  a 
A  iu.  glass  tube,  sealed  at  both  ends  and  fitted  with  a 
rubber  tip  secured  by  copper  wire,  of  suitable  length,  to 
act  as  a  stirrer.     The"  beaker  and  stirrer  are  then  weighed 
together,  and  this  weight  is  taken  as  the  standard  to  w  Inch 
all  the  beakers  and  their  respective  stirring  rods  are  •■ 
brought.     The  weights  of  the  other,  lighter  beakers,  with 
stirring  rods,  are  adjusted  to  the  standard  by  introducing 
the  requisite  quantities  of  mercury  into  the  hollow  stirring 
rods    before    sealing.     The    beakers    and    corresponding 
stirring  rods  are  then  etched  with  consecutive  numbers. 


The  pulp  :  out,  mi  ed  into  the  beaker,  tn-ated 

with  Jo     I I  bo  muoh 

i  from  an  overflow  pi] 
required,  after  digc  tionund  uptheweight 

1   '     rms.     The  amc 
.1.  termined  bj  i  must  In-  ma  Is 

for  evaparal in.     The  |> 

for  30  minutes  a!  B0   <     and  cooled  in  s  i  old  watai  bath. 

The  beaker  is  thru  dried  on  fl •  I  on  ■ 

■i,  e,  and  made  up  i"  weigh!  with  water,     The  anal 

is  oompleted  as  usual.     The  ad  I  hod 

I.  The  i  intro- 

i  into  the  bi  il.rr  than  into  a  flask.     2.  Stirring  may 

be  done  muoh  more  efficiently,     3.   Addition  of  ether  is 

unnecessary,     The    method    is,    oi    oourse,   applicable   to 

hi   w lin  h  oases,   weight    being 

applied  instead  i  the  quantities  may  be  propor- 

I  and  the  difficulty  in  sampling  thereby 

overcome.     I.   E. 

ilii/  <d  plus-sugar,  calculated  as  anhydrous 
raffinose,   present   in      — .     H.   and    L    Pellet.     Bull. 

Chun.  Su  i     ■  -    hi.   1 i.  24.   CI     460. 

1 1'  i-  now  known  that  the  raffinose  which  i-  found  in  I 

molasses  is  not  formed  in  the  course  of  manufacture, 
but  thai  it  is  pre  existent  in  the  beetroot  itself.  A. 
Herzfeld   has   advanced    the    opinion    that    raffinose    is 

ni  in  exceptionally  large  quantity  in  beetroots  whioh, 
after  having  been  Buojecb  l   to  con  iderable  cold,  h 
continued  to  grow,  and  that  this  raffinose  results  from 
the    transformation     of     pectin     sub  onsly 

rendered  soluble.  This  hypothesis  has  been  confirmed 
by  the  researches  of  W'ohl  and  Nic-scn.  Moreover,  it 
is  well  known  that,  during  the  germination  of  many 
plants,  i.y..  potatoes  and  barley,  Btarch  is  transformed 
into  sieri'se.  The  authors  quote,  from  a  paper  by  A. 
Herzfeld  ('/..  Ver.  de.lt.  Zuckel  ind..  1906,  7-">l|.  results  of 
analyses  of  raw  beet  sugar  and  molasses  of  the  campaigns 
1902  3.  1903—4,  1904  5,  and  1905  6,  which  show 
that    the   amount    of   raffinose    in    this    year's    beetroot  is 

ptionally  high.  The  authors  have  analysed  a  sample 
of  German  molasses  which  contained  2-04  )>er  cent,  of 
raffinose  (calculated  on  dry  matter),  and  have  shown 
that  a  Berious  error  is  introduced  in  the  determination  of 
the  purity  coefficient,   if  the     amount   of  raffinose  is  not 

ii  into  account.  Hence,  to  obtain  the  real  purity 
coefficient,  the  authors  recommend  the  determination 
of    the    polarisation    (before    and    after    inversion)    from 

which   the   am I    of  crystallisable  sugar  may  be  found 

by    Herzfeld's    formula,    and    the   determination    of   the 

content  of  water  from  the  lo-s  in  weight  on  drying 
the  sample. — L.  E. 

Purities,  apparent  and  real;    The  different  ,  which 

may  be  calculated  for  tlie  same  product.  Variations  in 
the  ratio  nj  organic  matter  to  ash  and  in  the  saline  co- 
efficient, according  t<>  th>  method  ■•/  analysis.  H.  Pellet 
Bull.   Assoc.  Clnni.  Su.r.  et    l>i-t..   1906,  24,  460 — loo'. 

The  author  has  analysed  a  sample  of  Egyptian  cane 
molasses  by  determining  tucrotl  by  means  of  direct 
polarisation  cither  with  or  without  treatment  with  basic 
lead  acetate,  and  also  by  Clcrgct's  method  :  reducing 
sugars  by  reduction  of  an  alkaline-copper  solution  either 
with  or  without  pre\  ions  treatment  with  basic  lead  acetate ; 
dry  solids,  by  determining  the  density  either  by  the 
I'.nx  saccharometer,  or  by  a  pyenometer,  or  else  by 
directly  drying  the  molasses  in  presence  of  powdered 
pumice-stone.  The  results  varied  as  follow-: — Cryatal- 
e  sugar,  30-6  -37  per  i  ent  ;  reducing  sugars,  13 — 16  ; 
water.  Is — 26;  organic  matter,  12  -28;  purity  coefficient. 
•{7-."> — 50;  proportion  of  reducing  sugars  to  HKI  parts  of 
sucrose,  39 — 50  :  ratio  of  organic  matter  to  ash,  1-34 — 3-16. 
To  ascertain  the  true  composition  of  cane  molasses, 
the  author  points  out  that  the  sucrose  must  be  determined 
by    i  nethod.    and    the    water,    by   drying    the 

molasses.  To  prevent  the  molasses  from  undergoing 
any  alteration  during  drying,  one  or  two  drops  of  ammonia 
should  be  added  to  the  sample.  The  author  has  also 
analysed  a  sample  of  beetroot  molasses  containing  a  con- 
siderable proportion  of  raffinose,  the  sucrose  being  deter- 


1164 


Cl.    XVI.— SUGAR,   STARCH.    GUM,   &c. 


[Dec.  15,  1906. 


mined  by  Clerget's  method,  and  by  means  of  direct  polarisa- 
tion, and  dry  solids  by  density  according  to  Brix.  or  with  the 
pycnometer,  or  by  direct  drying.  The  results  obtained  by 
the  various  methods  showed  considerable  differences.  (For 
determining  the  true  purity  coefficient  in  such  cases,  see 
the  preceding  abstract.)  In  order  to  make  an  accurate 
determination  of  the  dry  matter  in  beetroot  molasses, 
the  latter  should  first  be  neutralised  with  the  requisite 
quantity  of  sulphuric  acid  (determined  by  titration), 
a  drop  of  ammonia  being  subsequently  added  to  ensure 
absolute  neutrality.  The  weight  of  acid  retained  by  the 
alkali  in  the  molasses,  is  deducted  from  the  weight  of  dry 
matter. — L.  K. 

Saturation  ;      Some    remarks    on  — — .       E.   Back.       Z. 

Zuckerind.  Bohm.,  1906,  31,  119—124. 
In  the  first  saturation  of  sugar  juice  with  carbon  dioxide, 
subsequent  to  treatment  with  lime,  it  is  commonly  con- 
sidered advisable  that  the  degree  of  alkalinity  should  not  be 
reduced  below  0T  per  cent,  of  calcium  oxide,  since  it  is 
supposed  that,  if  the  saturation  be  carried  beyond  this 
point,  a  portion  of  the  separated  non-sugar  is  re-dissolved. 
The  author  considers  that  this  supposition  is  ill-founded. 
During  the  last  15  years  he  has  carried  the  first  saturation 
to  an  alkalinity  of  0-05 — 0-07  per  cent,  of  lime  (indicator 
phenolphthalein)  with  good  results.  Analyses  of  diffusion 
and  thick  juices  during  this  period  showed  that  the 
removal  of  non-sugar  was  very  satisfactory.  The  author 
has  confirmed  his  opinion  by  the  following  experiments  : — 
The  diffusion  juice,  heated  to  85°  C,  was  treated  with 
3  per  cent,  of  lime  in  the  form  of  milk  of  lime.  The 
juice  was  then  saturated  to  an  alkalinity  of  0T  per  cent, 
of  lime  (phenolphthalein),  a  portion  of  the  juice  and  mud 
was  removed,  and  the  saturation  of  the  remainder  was 
carried  to  about  0-05  per  cent,  of  lime,  a  second  sample  of 
juice  and  mud  then  being  taken.  Both  samples  were 
filtered,  the  filtrates  being  saturated  to  neutrality  in 
order  to  eliminate  the  influence  of  the  different  amounts 
of  lime  in  the  samples  on  the  analytical  results.  The 
saturated  filtrates  were  again  filtered,  evaporated,  and 
analysed.  Three  such  analyses  were  made,  and  in  one 
case,  the  mud  also  was  analysed.  The  results  showed 
that  the  thick  juice  from  the  diffusion  juice  saturated  to 
0-05  per  cent,  of  lime,  contained  less  non-sugar  and 
nitrogen,  and  had  a  higher  coefficient  of  purity  than  the 
thick  juice  from  diffusion  juice  saturated  to  0-1  per  cent. 
of  lime.  Moreover,  the  mud  from  the  juice  saturated 
to  O05  per  cent,  of  lime  contained  less  saccharate  than 
that  from  the  juice  saturated  to  0-1  per  cent.  The 
author  concludes  that  the  alkalinity  may  be  reduced  to 
0-05 — 0-06  per  cent,  of  lime  in  the  first  saturation  without 
re-dissolving  the  non-sugar,  and  that  the  coefficient  of 
purity  of  the  juice  is  higher,  and  the  desaccharification 
of  the  mud  is  easier  than  when  the  alkalinity  is  only 
reduced  to  0-1  per  cent. — L.  E. 

Sugars  ;    Determination  of by  means  of  the  refracto- 

meter.     L.   M.   Tolman   and    W.    B.    Smith.     J.    Amer. 
Chem.  Soc,  1906,  28,  1476—1482. 

Stolle  (Z.  Ver.  deutsch.  Zuckerind.,  1901,  335,  469)  has 
determined  the  index  of  refraction  of  sucrose,  dextrose, 
lsevulose,  and  lactose  with  the  aid  of  the  Pulfrich  refracto- 
meter,  and  showed  that  the  relation  between  the  index 
of  refraction  and  specific  gravity  as  calculated  by  the 
No  -  1 

Lorenz    formula was    a  constant,    0-206.     The 

(X3  +  2)D, 
authors  have  made  a  series  of  determinations  with  the 
Abbe  refractometer  on  the  sugars  mentioned  and  also  on 
maltose,  commercial  glucose  (a  mixture  of  dextrose, 
maltose,  and  dextrin),  and  dextrin.  It  was  found  that, 
for  the  same  concentration,  the  index  of  refraction  is 
practically  the  same  for  sucrose,  maltose,  commercial 
glucose,  lactose,  dextrose,  and  lsevulose,  but  is  somewhat 
higher  for  dextrin.  In  the  following  table  the  values  of 
the  index  of  refraction  for  solutions  of  sucrose  ranging 
from  1  per  cent,  to  90  per  cent,  strength  are  given,  and  for 
ordinary  work  this  table  may  be  used  for  all  sugars  in 
the  same  way  as  the  Brix  table  is  used  in  the  case  of 
specific  gravity  determinations  : — 


Sucrose, 

Index  of 

Sucrose, 

Index  of 

Sucrose. 

Index  of 

per 

refraction 

per 

refraction 

per 

refraction 

cent. 

at  20°  C. 

cent. 

at  2d  . 

cent. 

at  20°. 

1 

1-3343 

31 

1-3828 

61 

1-4442 

2 

1-3357 

32 

1-3847 

62 

1-4465 

3 

1-3372 

33 

1-3865 

63 

1-4488 

4 

1-3387 

34 

1-3883 

64 

1-4511 

5 

1-8402 

35 

1-3902 

65 

1-4534 

6 

1-8417 

36 

1-3921 

66 

1-4557 

7 

1-3432 

37 

1.3940 

67 

1-4581 

8 

1-1447 

38 

1.3959 

68 

1-4605 

9 

1-3462 

39 

1-3978 

69 

1.4629 

lu 

1-3477 

40 

1-3997 

70 

1-4653 

11 

1-3492 

41 

1-4017 

71 

1-4677 

12 

1.3508 

42 

1-4036 

72 

1-4701 

13 

1-3524 

43 

1-4056 

73 

1-4726 

14 

1-3539 

44 

1  4076 

74 

1-4751 

15 

13555 

45 

1-4096 

75 

1-4776 

16 

1-3572 

46 

1-4117 

76 

1-4801 

17 

l-:;,-,ss 

47 

1-4137 

77 

1-4826 

18 

1-3604 

48 

1-4158 

78 

1-4851 

19 

1-3621 

49 

1-4179 

79 

1-4877 

20 

1-3637 

50 

1-4200 

80 

1-4903 

21 

1-3654 

51 

1-4221 

81 

1-4929 

22 

1-3671 

52 

1-4242 

82 

1-4955 

23 

1-3688 

53 

1-4263 

83 

1-4981 

24 

1.3705 

54 

1.4284 

84 

1-500/ 

25 

1-3722 

55 

1-4306 

85 

1-5034 

26 

1-3739 

56 

1.4328 

86 

1-5061 

27 

1-3756 

57 

1-4351 

87 

1-5088 

28 

1-3774 

58 

1-4373 

88 

1-5115 

29 

1-3792 

59 

1-4396 

89 

1-5142 

30 

1-3810 

60 

1-4419 

90 

1-5170 

The  temperature  correction  for  index  of  refraction  is 
practically  the  same  as  that  for  specific  gravity.  The 
determination  of  the  index  of  refraction  is  stated  to  possess 
considerable  advantages  over  that  of  the  specific  gravity 
with  respect  to  speed,  ease  of  manipulation,  &c. — A.  S. 

Gum    of  Cochlospermum    gossypium.     H.   H.    Robinson. 
Chem.  Soc.  Trans.,  19U6,  89,  1496—1505. 

Cochlospermum  Gossypium  is  a  small  deciduous  tree 
growing  abundantly  in  N.W.  Himalaya,  and  also  found 
in  Central  India.  The  gum  has  been  examined  by 
Lemeland  (this  J.,  1904,  994).  The  gum  examined  by 
the  author  contained  15-5  per  cent,  of  water  (loss  at 
100°  C.)  and  5-2  per  cent,  of  ash.  It  was  investigated 
according  to  the  method  proposed  by  O'Sullivan  (Chem. 
Soc.  Trans.,  1884.  45,  41  ;  this  J.,  1892.  48  ;  1901,  733). 
It  probably  consists  of  the  tetra-acetyl  derivative  of  a 
gummy  acid  to  which  the  name  a-c-ochlosperminic  acid  was 
given."  This  acid,  probably  C34H54O30.  was  isolated  by 
treating  100  grms.  of  the  gum  with  2  litres  of  5  per  cent, 
sodium  hydroxide  solution,  and  after  standing  for  a  long 
time,  nearly  neutralising  the  mucilage  with  dilute  hydro- 
chloric acid,  again  allowing  to  stand  for  a  few-  days,  and 
then  adding  excess  of  strong  hydrochloric  acid  solution. 
The  solution  was  purified  by  dialysis,  and  the  free  gum-acid 
precipitated  by  alcohol  and  a  small  quantity  of  hydro- 
chloric acid,  washed  with  alcohol,  and  dried.  It  is  a 
white  granular  substance,  having  a  rotatory  power 
[a]D=+57°;  it  gelatinises  with  water,  but  does  not 
dissolve.  On  hydrolysis  with  dilute  sulphuric  acid,  the 
gum  yields  14-4  per  cent,  of  acetic  acid,  a  gum-acid 
(gondic  acid),  and  two  sugars — xylose  and  a  hexose, 
possibly  galactose.  Gondic  acid,  C23H36021,  is  soluble 
in  water,  and  is  precipitated  from  solution  by  alcohol 
as  a  white  amorphous  substance.  It  is  an  anhydride, 
and  has  the  rotatory  power  [«]d=  +97-7. — A.  S. 

Araban  ;    Formation  of  by  bacteria,  and  its  relation 

to  gums  of  the  Amygdalae.  W.  Ruhland.  Ber.  dtsch. 
botan.  Ges.,  1906,  24,  393—401.  Chem.  Centr.,  1906,  2, 
1348. 
Aderhold  and  Ruhland  have  previously  isolated  from 
young  shoots  of  diseased  cherry  trees,  a  fission  fungu6, 
Bacillus  spongiosum,  Aderh.  and  Ruhl.,  which  when  sown 
in  various  parts  of  a  cherry  tree  causes  the  production 
of  a  gum  consisting  of  a  mixture  of  araban  and  galactan. 
The  author  has  grown  this  bacillus  on  bouillon-agar  with 
additions  of  pentoses,  hexoses,  disaccharides,  raffinose, 
glycerol,  ammonium  lactate,  and  mannitol.  In  presence 
of  sucrose,  a  slime  was  produced  immediately,  and  also, 
after  some  time,  in  presence  of  raffinose.     Xo  slime  was 
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produoed  on  the  media  containing  dextrosi   01    .  mixture 
of  dextrose  and  lovulose,  und  either  none 
quantity  on  mediu  conl  lining  \e\  ido 

luccd  on  media  containing  mount.. I.  bnl  onlj  in  small 
quantity,      rhe   best   concentration  o 

duotion  of  Blime  is  very  high  ;    much .-  slim. 

.I...  r.l  iii  presence  oi  30  per  i  ont.  than  in  presei  from 

5  to  20  per  cent,  of  sugar.      II.  ined  in  the 

was   pure  arab  m,   no   gal  id  in,    hemii  ellulo  .....    nitro- 
is  subst  in.  es  b  it.     ]         i .. -.i r~.  therefore, 

thai   a   bacillus   producing  a  gum-flux  in   plant 
different  gum  when  grown  in  an  artificial  nutrient  medium, 
m. I  the  author  considers  that  Grieg  Smith's  view  ..f  the 
bacteri  .1  origin  ...  gums  is  nol  proved.     (See  thi 
lor..  972.)— A.  S. 

Charcoals;      Adsorptive     properties     of     various . 

L.  Rosenthnler  and   P.  Turk.   XX.,  page    117:;. 

uses  for  fermentation  :    Observations  <.»  tht    prepara- 
tion of  .  Q.  Qarbarini.   Wll.   page    1166 

Sueroelastic  action  of  aciiii  as  influenced  '../  salts  and  non- 
electrolytes.     R.  ,J.  Caldwell.     XXIV.,   page    1177. 

Lcvulinic    acid;      Iodometric     determination     of . 

B.  Savare.     XX..  page  1172. 


Influence   of   carbohydrates   and 
.     J.   Stoklas.i  and   E.    Vitek. 


Denitrificution    process  , 
organic  acids  on  the 
XV..  page  U62. 

Starch:     I'.s.    Census  of .     Oil.   Paint,   and    Drug 

Rep.,  Oct.  29,  L906.     [T.  R.J 

Is  1005  there  were  131  establishments  engaged  in  the 
manufacture  of  starch,  but  the  product  was  valued  at 
only  SS.0S2.004.  as  compared  with  124  establishments 
having  an  output  valued  at  $9,232,084 in  1900.  The  reason 
for  this  apparent  reduction  in  output  is  that  starch  to 
the  value  of  $4, 224. 200  was  produced  in  1908  in  glucose 
factories,  as  compared  with  $2,850,888  worth 
in  the  same  factories  in  1900.  This  exception  should  be 
borne  in  mind  in  connection  with  the  statistics  in  the 
following  table  showing  the  materials  by  kind,  quantity, 
and  cost,  and  products  by  kind,  quantity,  and  value  : — 

1905.  1900. 

Materials  used,  total  cost..  $5,260,854  $5,806,422 

Corn — 

Pounds 245.712.4s.-)  462,213,456 

Cost    $2,142,998  $2,723,241 

Potatoes — 

Pounds 209,572,349  237,141,445 

Cost    563,651  $699,808 

All  other  materials     $2,554,205  $2,383,373 

Products,  total  value     $8,082,904  $9,232,984 

Starch  :— 

Pounds 196,074,530  297,803,139 

Value $6,751,397  $8,037,965 

Corn — 

Pounds 150,520,009  247,051,744 

Value $4,702,309  $6,133,001 

Potato- 
Pounds 27,709,400  33,941,826 

Value $924,476  $1,129,129 

All  other- 
Pounds 17.S45.121  16,809,569 

Value $1,124,612  $77 

Cattle  food- 
Pounds 58,626,677  68,745,819 

Value 5,723  J.023 

All  other  products $822,784  S9:i> 

United  States  Patent. 

Grape-sugar  [Dextrose]  ;  Process  of  manufacturing  anhy- 
drous   .     T.    B.    Wagner,   Chicago,   111.      IS.    Pat. 

835,145,  Xov.  6,  1906. 

The  process  consists  in  preparing  a  solution  of  dextrose 


at    a    ten  of    110      130      I   .  d 

nperature 
until    the   dexl  out      The    mother- 

liquoj  lently  removi  .1      U    p 

I'll . 

composed  of  a  mixturt  of  beet- 

/.'"•    coal,                                   ../.. .  and  a  '■ 
m      l     P     '                   Addition,   dated   June    19, 
1906,  to  1'.    I'  I   366,1  II.  Ipril  28,  l II  .  page  1139. 

'  NT. 

taU :     Ajyparat  form         -  from 

M    \\     \ 
Pal     167,050,   M.H  h   Is.   1903. 
solution  from  whi.li  .1  is 

ini  I  ...    ■     -.  lindrical  dram,  through  «  bich 

ll  .It  ofoctfl  i.       Alternate 

..f  the  shaft  carry  arm-,  to  which  are  ii.v.1  tl 
rods.  tic.  on  whioh  the  crystals  form.     By  rotating  the 
shaft,  the  string  iii  in-  moved  from  the  lower  to 

the  upper  pari  ol  the  containing  vessel,  as  desired,  and  the 
obtainment  ..f  uniform  orystals  is  thu  I  possible 

—A.  S. 
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Mo't   rootlets. 


M.   Hermann.     Wooh.  f.   Brau.,   1906, 
802  -603. 


The    careful    observation    and    regulation    of    the    rootlet 
th  is  an  import  int  duty  of  the  maltster,  as  the  quality 
and  iiio.li:  the  malt  may  be  affected  by  faulty 

growth,  bu1  owing  to  the  fact  that  the  dried  roots  (combs) 
■  'I.  the  i  lull  -.  traced  bj  the  analyst  It 

is  true  that  a  determination  of  the  coagulable  and  uncoagu- 
albuminoids  M1av  afford  jome  indication,  but  this  is 
too  laborious  for  ordinary  use.      The  natural  tendency  for 
the  rootlet  to  grow  towards  the  centre  of  the  earth  and  the 
iway  from  it  exists  in  the  malting  process.    But 
direction  of  the  acrospire  is  determined  by  its  position 
in  the  husk,  whereas  that  of  the  rootlet  is  changed  every 
tune  the  grain  is  turned,  thus  producing    the  well-known 
"  curlincss."     This  curlincss  is   therefore  a  record  of  the 
frequency  of  the  turning  ai  igee  at   which  this  is 

performed,  and  is  an  indication  of  all  that  the  turning 
entails.  Numerous  and  small  spirals  denote  frequent 
turning  of   the  md  are    characteristic    of    the 

■  iiiii  ni  ilt--.  whilst  longer  spirals  show  that  the 
couches  have  been  allowed  to  lie  more  solid,  as  in  the 
preparation  of  Bavarian  malts.  Long,  straight  rootlets 
always  indicate  faulty  malt.  In  this  ease,  if  the  malt  shows 
a  co'  ire  but  inferior  modification,  it 

shows  that  the  barley  was  steely  und  that  the  maltster 
obliged  to  make  what  is  called  "felted  malt."  If 
the  modification  is  correct,  the  fault  is  due  either  to 
carelessness  or  to  a  desire  to  curtail  the  time  of  malting 
by  not  turning  the  couches  it  an  early  stage.  The 
growth  of  the  rootlet  is  not  uniformly  rapid  ;  it  is  slow 
at  first,  reaches  a  maximum  intensity  on  the  third  or  fourth 
md  subsequently  slackens.  A  good  rootlet  growth 
should  be  uniform  and  bushy;  if  two  or  three  of  the  fila- 
ments are  long  and  the  otiiers  scarcely  developed,  the 
malt  is  inferior  ;  this  generally  in  her  unmatured 

barley  or  overloading  the  floor  out  of  harmony  with  the 
temperature.  No  rule  can  be  laid  down  for  the  length 
of  the  rootlet;  it  generally  vaxii  I  }  and  2  corn- 

is  ;  the  growth  must  lie  adjusted  to  the  nature  of  the 
barley  and  the  uses  of  the  malt.  Within  certain  limits 
the  development  of  the  rootlet  and  a.  rospire  can  be 
varied  independently;  the  rootlet  responds  more  to  a  full 
steep  or  early  sprinkling,  whilst  the  acrospire  growth  is 
favoured  by  incomplete  steeping  and  repeated  sprinkling 
at  a  later  stage.  Frequent  turning  over  at  first  and  only 
allowing  the  malt  to  lie  after  the  fifth  day  has  been  reached, 
favour  the  development  of  the  acrospire  as  compared  with 
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that  of  the  rootlet,  whilst  leaving  the  couehes  alone  in 
the  early  stages  has  the  opposite  effect.  Lastly,  the  rootlet 
growth  should  remain  fresh  and  rigorous  right  up  to  the 
withering  stage,  and  should  have  a  characteristic 
'"  cucumber "  odour.  Premature  withering  with  a  bad 
odour  is  a  sign  of  forced  working  or  overloading  of  the 
floor.— J.  F.  B. 

Mali  ;    Rapid  method  for  the    determination  of  the  colour 

of  .      M.    Bermann.     Woch.    f.    Brau.,    1906,    23, 

584—585. 
In-  making  malt  of  a  definite  colour,  a  rapid,  if  not  quite 
accurate,  method  for  the  determination  of  colour  is 
desirable.  The  author  proceeds  in  the  following 
manner  : — A  certain  weight  of  malt  is  ground  in  the  Seek 
mill,  and  is  at  once  mixed  with  400 c.c.  of  water  at  a  tem- 
perature of  75°  C.  The  mash  is  stirred  continuously  for 
five  minutes,  and  filtered  at  once  without  cooling,  the 
colour  being  then  determined  in  a  colorimeter.  As 
regards  the  weight  of  malt  which  should  be  taken,  the 
author  remarks  that  this  method  does  not  give  the  same 
results  as  the  standard  laboratory  mashing  method,  since 
only  the  more  friable  portions  of  the  corns  are  dissolved. 
The  quantity  of  malt  mashed  in  400  c.c.  of  water  must 
therefore  be  larger,  and  the  increased  weight  must  be 
adjusted  according  to  the  condition  of  the  endosperm. 
The  quantities  empirically  determined  for  various  types 
of  well-modified  malt  are  about  55  grms.  for  Munich  malt, 
60  grms.  for  Vienna,  and  67  grms.  for  Pilsener.  With 
only  moderately  modified  malts  these  quantities  should 
be  increased  by  5  grms.  This  rapid  method  of  colour 
determination  is  especially  convenient  in  the  preparation 
of  Bavarian  malts,  the  colour  of  which  is  largely  subject 
to  control  during  the  curing  process.  One  of  the  kilns  is 
started  half  an  hour  before  the  others,  all  being  worked  in 
the  same  manner.  The  malt  from  the  kiln  in  advance  is 
then  tested  for  colour  at  intervals  of  half  an  hour,  and  the 
other  kilns  are  stopped  according  to*  the  indications  thus 
obtained.— J.  F.  B. 

Extract    in    the    mashing    process;     Simple    method    for 

increasing  the  yield  of .     R.  Heerde.    Woch.  f.  Brau., 

1906,  23,  628. 
For  breweries  in  which  two  mash  tuns  are  worked  con- 
tinuously, and  in  which  filter-presses  are  not  used,  the 
author  recommends  the  employment  of  two  filtering  vats 
instead  of  one,  in  order  to  increase  the  filtering  surface 
and  reduce  the  depth  of  the  layer  of  grain.  The  mashing 
processes  in  each  tun  are  worked  alternately,  a  fresh  mash 
being  started  in  each  tun  once  in  eight  hours,  so  that  the 
filtering  vats  receive  a  fresh  charge  every  four  hours.  The 
wort  from  both  vats  is  run  into  one  copper.  By  using 
two  vats,  the  speed  and  efficiency  of  filtration  are  increased, 
and  a  finer  malt  grist  may  be  employed.  Thus,  the  yield 
of  extract  is  increased,  and  the  rapid  filtration  has  a 
favourable  effect  on  the  taste  of  the  beer,  and,  in  the  case 
of  pale  beers,  on  the  colour  also. — L.  E. 

Molasses  for  fermentation  ;  Observations  on  the  preparation 

of  .     G.   Garbarini.     Bull.    Assoc.    Chim.    Sucr.   et 

Dist.,  1906,24,521—523. 

It  often  happens  that  molasses  are  infected  with 
organisms  which  are  so  resistant  to  heat  that  they  are  not 
destroyed  during  the  sterilisation  previous  to  fermentation. 
In  such  cases  it  is  usual  to  increase  the  quantity  of  sul- 
phuric acid  added  to  the  liquor.  This  involves,  in  addition 
to  the  extra  consumption  of  acid,  a  reduction  of  the  value 
of  the  saline  residue.  Moreover,  the  calcium  sulphate, 
formed  by  the  addition  of  sulphuric  acid  to  the  liquor, 
causes  incrustation  on  the  evaporating  pans.  To  remedy 
these  defects,  the  author  proposes  the  following 
method  : — After  diluting  the  molasses  to  a  gravity  of 
1-25 — 1-30,  sulphuric  acid  is  added  to  the  extent  of 
2 — 2-5  grms.  per  litre,  and  the  liquor  is  heated  and  treated 
with  an  agglutinating  agent  such  as  blood,  or  colophony 
dissolved  in  caustic  soda.  The  liquor  is  then  passed 
through  a  sand  filter,  the  greater  part  of  the  calcium 
sulphate  and  a  large  number  of  organisms,  being  thus 
removed.  A  quarter  of  the  filtered  liquid  is  again  treated 
with  acid,  so  that  when  diluted  to  a  gravity  of  about  1.080, 
its   acidity  will  amount  to  2-5 — 3  grms.  of  sulphuric  acid 


per  litre  ;  it  is  then  sterilised  and  afterwards  used  for 
glowing  the  pure  yeast  employed  for  fermentation.  The 
remainder  of  the  liquor  is  diluted  with  the  hot  condenser 
water  from  the  distillation  column,  and  sterilised.  Both 
liquors  (gravities  about  1.080)  are  run  into  the  fermenting 
vat ;  three-fourths  of  the  mixture  will  have  an  acidity 
of  0-5 — 0-6  grm.  per  litre,  whilst  that  of  the  remainder  will 
be  2-5 — 3-0  grms.  pe,'  litre  (expressed  as  sulphuric  acid). 

— L.  E. 

Distillery  and   pressed  yeasts ;     Influence   of    acids    and 

other    substances    on     infected .     W.     Henneberg. 

Woch.  f.  Brau.,  1906,  22,  527—529,  568—571,  580— 
584,  597—602. 
The  best  means  of  cleansing  the  yeast  in  distilleries  and 
pressed-yeast  factories,  which  do  not  employ  pure  cultures, 
is  by  the  use  of  suitable  poisons  which  have  a  stronger 
action  on  the  infecting  organisms  than  on  the  culture 
yeast.  The  poisons  may  be  applied  either  by  steeping 
the  yeast  in  a  solution  of  the  substance  for  a  sufficient 
time  to  kill  the  infection,  or  by  conducting  fermentations 
in  presence  of  small  quantities  of  the  poison  sufficient  to 
restrict  the  growth  of  the  bacteria,  and  to  allow  the 
yeast  to  get  the  upper  hand.  The  author  has  studied 
the  conditions  as  to  time  and  concentration  under  which 
these  substances  can  be  used  to  the  best  advantage, 
and  their  relative  efficiencies  for  separating  the  culture 
yeast  in  the  pure  state.  Hydrofluoric  acid  is  of  little 
use  for  cleansing  the  yeast  by  steeping,  because  the  yeast 
is  more  sensitive  than  the  bacteria  ;  when  fermentations 
are  conducted  in  presence  of  hydrofluoric  acid  the  yeast 
is  slightly  more  resistant.  Hydrochloric  acid  gives  a 
good  separation  of  yeast  from  bacteria  by  the  steeping 
process  ;  for  cleansing  by  fermentation  it  is  moderately 
good.  Sulphuric  acid  gives  an  excellent  separation 
both  by  the  steeping  and  the  fermentation  processes. 
Nitric  acid  resembles  hydrochloric  acid  in  its  action. 
Phosphoric  acid  is  not  of  much  use  for  purifying  yeast 
by  the  steeping  process,  but  in  purifying  by  fermentations 
it  can  be  used  at  concentrations  of  0-2  per  cent.  Formic, 
acetic,  and  butyric  acids  afford  no  separation  by  either 
process.  Lactic  acid  is  only  moderately  good  for  cleansing 
by  the  steeping  process,  but,  as  is  well  known,  it  is  one 
of  the  most  valuable  means  for  purifying  by  means  of 
fermentation.  The  proportion  used  in  practice  for 
obtaining  pure  fermentations  depends  on  the  method 
of  mashing  and  the  nature  of  the  raw  material ;  in  grain 
mashes  the  concentration  may  lie  between  0-47  and 
0-13  per  cent,  of  lactic  acid.  Oxalic  acid  is  suitable  for 
cleansing  by  steeping,  but  quite  unsuitable  for  fermen- 
tations. With  tartaric  acid  successful  treatment  by 
steeping  is  only  obtained  by  the  prolonged  action  of 
solutions  containing  more  than  2-5  per  cent.,  but  con- 
centrations over  0-5  per  cent,  give  good  results  by  the 
fermentation  process.  Citric  acid  is  weaker  in  its  action 
than  tartaric  acid  :  cleansing  is  obtained  by  the  action  of 
2-5 — 5-0  per  cent,  solutions  in  24  hours  ;  in  fermentations, 
purification  takes  place  in  presence  of  1  per  cent.  Alcohol 
cannot  be  used  for  purification  by  either  process.  Form- 
aldehyde is  very  powerful  in  its  action,  but  does  not 
afford  a  good  separation  of  yeast  from  bacteria.  On  the 
other  hand,  the  addition  of  0-005  per  cent,  of  formalde- 
hyde to  the  mashes  is  a  most  valuable  means  for  prevent- 
ing the  flocculation  of  the  yeast  which  takes  place  under 
the  action  of  a  species  of  lactic  acid  bacteria.  Caustic 
soda  is  quite  unsuitable  for  cleansing  the  yeast  from 
infection. — J.  F.  B. 

Beer ;  Method  for  the  separation  of  mycoderma  and  acetifying 

bacteria  in  .     C.  Bergsten.     Woch.  f.  Brau.,  1906, 

23.  596—597. 

When-  acetifying  bacteria  are  present  in  beer  they  are 
nearly  always  accompanied  by  mycoderma  yeasts.  In 
an  examination  of  such  beers  the  liquid  becomes  covered 
with  a  film  of  mycoderma  which  grows  more  rapidly 
than  the  bacteria,  and  may  suppress  them.  An  analytical 
separation  of  the  two  is  obtained  by  favouring  the  growth 
of  the  bacteria  by  the  addition  to  the  beer  of  dilute  acetic 
acid,  towards  which  mycoderma  yeasts  are  very  sensitive. 
The  quantity  of  acid  necessary  to  suppress  the  growth 
of  mycoderma  depends   on   the   temperature  employed, 
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since  high   temperatures  an  to  the  tnyoo- 

derma.     A  temperature  of  10°  C  proven! 

(he  development  of  mycoderma  without   the  add 
acid:    al  25°  C,   IS  per  cent,  of  .V  acetic  a 
added ;   ,ii  15   C,  25  per  cant      Cultures  Bhould   bi 
.ii   various  temperatures,  since  some  species  "t  acetifying 
bacteria   are  favoured   by   low    temperatures    md   others 
by    high    temperatures.     In    the    acidified    cultui 
beer  beoomes  covered  with  a  thin,  delicate  film  ol  b 
whilst   in   the  unacidified  sample,    incubated   at 

a  thick,   white,  leathery  film  of  mycoderma   is   I I 

The  films  can  be  tested  under  tin'  microscope  with  iodine 

solution.     Most    of    the    :i  '■'  ii\  ing    bacfc  ria    an 

yellow,    II.    Pastturianum    and    /;.     A. 

Rained   bine,  whilst    /.'    xylinum  ^ms   the  blue  cellulose 

■    lotion  after  treatment  with  sulphuric  acid.     Mycoderma 

masts  are  rich  in  glycogen,  and  the  films  thei 

brown   reaction   with   iodine. — J.  F.  B. 


Sarcina  ;    Detection   of  .     11.   Will   and    M.    I!i 

Z.  ges.  Brauw.,  1006,  29.  577—582  and  599     601. 

The  nutrient  liquid  recommended  by  Bettges  and  Heller 
(this  ,1..  1906,  '-'-'7)  for  tin-  detection  of  sarcina  in  brewery 
yeast  seems  to  be  generally  applicable.  When  this  liquid 
is  used  for  an  object  glass  preparation  Bealed  bj  me  ins  of 
vaseline  in  tin'  manner  recommended  by  Lindner,  the 
sarcina  can  be  detected  earlier  and  more  certainly  than 
when  yeast  water  is  employed.  Sueh  sealed  preparaf 
are  to  lie  preferred  to  inoculations  into  Freudeni 
Masks.  A  slight  degree  of  acidity  or  alkalinity  of  the 
culture  liquid  does  not  interfere  with  the  development 
of  the  sarcina  under  the  above  conditions.  Schonfeld 
(this  J.,  18I1S.  7S1)  showed  that  sarcina  in  beer  could  he 
detected  by  completely  tilling  a  bottle  with  the  beer. 
closing  the  bottle  with  a  paraffined  cork,  and  keeping  it 
at  room  temperature.  Under  these  conditions,  the 
sarcina  develops  rapidly  both  in  the  deposit  and  in  the 
beer,  and  in   some  cases  the  beer   I'  lite  turbid. 

It  was  shown  later  by  Lull  {'/..  ges.  Brauw.,  1902,  25.  82) 
that,  after  a  beer  is  forced,  any  sarcina  originally  present 
is  found  in  abundance  in  the  deposit.  The  authors  find, 
however,  that  the  time  required  for  any  considerable 
increase  of  the  sarcina  to  occur  in  this  way  is  at  least 
two  to  three  weeks,  so  that  the  method  ol  Bettges  and 
Heller  (he.  cit.)  is  to  be  recommended. — T.  H.  1'. 

Fusel    oil;     Production    of in     /•/>■ 

sterilised    ii<<i*t    preparations.     H.    Pringsheim.     Ber., 
1906,  39,  3713—3715. 
Buchner  and   Meisenheimer   (this    .1..     1906,    998)    had 
observed    that    in    the    fermentation    of    sugar    by 
cell-juice   only   minute   traces   of   fusel    oil    are    produ 
The  author  has  studied  the  same  question  in  ferment  itions 
by    "'  Aceton-dauerhefe,"    a    preparation    of    drj 
sterilised  by  treatment    with  acetone.      Tl 
were  made  both  with  pure  siiL'ar  and  with  the  additic 
increasing   quantities   of   leucine,    which    is   regarded    by 
Ehrlich  (this  ,1..   1905,   683)  as  the  mother  sub 
amyl  alcohol  in  fermentations.      The  fusel  oil  determina- 
tions were  made  by  Beckmann's  method,  but  in  no 
did  the  quantity  of  amyl  alcohol  found  exceed  the  normal 
limit   of  error  of  the   method.     On    the    other    hand,   in 
fermentations  by  living  yeast  cells  conducted  in  pres 
of  leucine,  considerable  quantities  of  amyl  alcohol  were 
.found.— J.  F.  B. 

Wim  s  containing  a  high  percmiage  of  alcohol.     N.  Passerini. 
sperim.  agrar.  ital.,   1906,  39.  350-   .""'I 
Centr.  1906,  2.  1514—1515. 
Ix  general  it  i-  a,,  epl  d  that  if  a  wine  contain 
15—10  per  cent,  (by  vol.)  of  alcohol,  it  his  been  fort 
by  addition  of  alcohol.     According  to  the  author,  hov 
choice   wines,   named     '  vinsaiiti.      prepared   in   Tuscany 
and   other  districts  of   Italy,   chiefly  from 
Trubbiano  variety,  contain  a  higher  proportion  of  alcohol 
than    is    customary    in    wines.  "For    the    preparation    of 
"vinsanti,"  the  dried  grapes  are  pressed,  usually  in  the 
early  part  of  November,  and  the  must  allowed  to  ferment   | 


in  wooden  ty.    Alter  tin 

the  wine  is  bottled,  general!)  in  Novi  I  ithor 

mined  "    of   the 

i  868     19  I : 

than    15  pet    cent      b  ohol,   nine  contained 

than   17  |"  i   oent.,  and  '  ■■■■ nt I  ovei   20  i«-r 

cent.     'I'l>'  11 -4  per  cent. 

wi f  tl  ii  186        i 

,  omposition  ;— P  il  "hoi    by    weight,    17-1: 

ih  v  extract,  125  1000  ;    ash,  2*67  ; 

;   rtaric   a  id),   8*84  :     v  olat  ill     toid  icetii     icid), 

.    li-'.M  ;     dextl  15      oid 

glycerol,  1 1  •-'-  i  100  lycerol   to 

alcohol     in     the     w  lie  I'e  I  :   1 1 II I  :        111     two      other 

wines  the  ratio  hoi   the   values   7-t    md  6  respectively: 
100      i.  S 


yaiuit,  '/••   c "'"  '  '"'" 

and  iiti/  M    I  ari-Mantraiid.  Hull.   5 

i  him.,   1906,  35.    L017     1022. 

1  r  ins  not   been  found   possible  to  extract   tic  colouring 

r  from  >_'rapc  marcs  md  Ice  of  wine  with  satisfactory 

results,  tint  red  wim-  di  itined  for  distillation  Berve  as  a 

in       The  authoi 
in    the    following    manner:     The    wine    is    treated    with 
ite  to  precipitate  the  colouring 
matter :    the  precipitat     i     coll       d  on    i   filter,  and   is 
washed  until   the   filtrate  i  ont  i 

This   operation    take-,    place    vis    slowly.    > 

■Jt  boms.  The  precipitate  i-  weighed  moist,  and  the  dry 
substance  and  lea  1  oxide  are  determined  in  an 

ion.  The  rem. under  is  then  fare  ited  with 
the  calculated  equivalent  of  Bulphuric  acid,  and  tie-  liquid 
is  filtered  let.  Tic  i  ilouring  matter  passes  into  the 
filtrate,  and  the  lead  Bulphate  is  washed  with  hot  water. 
During  the  concent)  ition  of  the  solution,  the  oanocyanin 
tends  to  resinify  and   to   '■  i   into  a   tarry 

I,    insoluble    m    water    and    only    partially    soluble    in 
al.ohol.     This    tend.  ii.  \    is    entirely    prevented    by    the 
ion  ot  in  L'l'ins.  of  glycerol  to  tic  om  I  litre 

,,f  wine,  and  the  liquid  can  i-  ted  to  tic  consistency 

.,1  a  fluid  extract  perfectly  soluble  in  water  or  wine.  This 
extract  can  be  employed  for  increasing  the  colour  of  poor 
wmc-.    also    lor    colouring    confectionery,    liqueurs,    ftc. 

The  detent  ■   " bonld  be  included 

in  tie-  analysis  ot  red  » -.   is  i1  forma  part  ot  the  solid 

,  ter :     proportion      ran    ng     from    9-2    to 
I  s-7  grills,  per  litre  have  ben  OEnocyanin  is 

n  ,:  a  uniform  substam  e      In  i  ertain  win 

it    separates   from    the   hot    filtrate    from   the   lead   snip 

r  cooling.      This    insoluble    portion   should    be   filtered 
dissolved  in  strong  alcohol,  and  i  <    r  irated  in  presence 

,,f  glycerol,  the  product   being  then  mixed  with  the  rest 

of  the  extract.— J.  F.  I'.. 

furfural  in .     I..  M    Col i  and  C.C  rrescot, 

.1.  Amcr.  I 'hem.  So...  1906,  28.   1619— 1630. 

I       i.  tho  1  is  proposed  :    Add  2">  cc. 

of     water     to  200    c.c.     of     tic     sample,  and    distil    off 

.,.  into  a   receiver   provided   with  a   mercury 

Neutralise  50  -100  c.  .   of  the  distillate  in  presence  of 

phenolphthalcm.   and   add   exci  10  caustic   soda. 

Allow   to  stand  all  nighl  and  heat  for  half  an  hour  under 

flux  condenser.    Lastly,  determine  the  excess  of  alkali  by 

;.iii.     No  method  i-  proposed  tor  the  separation  of 

fixed  esters,  if  any  an  present,  from  colom  none 

rs  which  also  react  with  cat 

The  temperature    (15°  <'.)    at    which  the 

lixed  and  compared  is  an  essential  factor. 

hould    be    made    in    a    colorimeter.     The 

determinations  "  ''"  1"  fared 

ination.     It  is  not  possible  to  effect 

the    determination    on    the    undistiUcI     -ample-     cUnlied 

iiidrowitz  ;    this  J..    1902,   BI4), 

because   spirits,  coloured   artiiually    by   caramel,  are   not, 

the   lead    solution.      Experiments    have 

t  alhehyde  is  in  no  way  a!: 

by  the  distillation. 
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furfural. — This  determination  is  made  on  the  distillate  ; 
the  temperature  of  15°  C.  is  important.  The  authors 
prefer  to  employ  hydrochloric  acid  instead  of  acetic 
acid  for  making  the  aniline  reagent,  since  some  samples 
of  acetic  acid  give  a  coloration  with  aniline.  In  all 
colorimetric  determinations  the  time  allowed  for  com- 
parison with  standards  should  be  15  minutes.  The  pro- 
portion of  furfural  is  not  affected  by  distillation. — J.  F.  B. 


Sucroclastic    action    of   acids   as    influenced   by   salt<    and 
non-electrolytes.     R.  J.  Caldwell.     XXIV.,  page  1177. 


Methyl  and  ethyl  alcohols  ;   Preparation  of  chemically  pure 

,   and  their  specific  gravities.     P.   Klason  and   E. 

Norlin.     XX.,  page  1172. 


English  Patents. 

Filters   for   beer   and    other   sedimentary   liquids.     H.    C. 
Russell,  London.     Eng.  Pat.  15,046,  July  2,  1906. 

This  specification  describes  a  combined  filter  and  press 
for  the  paper  pulp  or  other  filtering  material,  provided 
with  inlet  and  outlet  pipes  for  the  liquid,  a  filter  cover 
adapted  to  receive  the  press  plate,  and  means  for  raising 
and  lowering  and  putting  final  pressure  on  the  press  plate. 
The  filter  is  made  up  of  a  series  of  filtering  sections  placed 
in  juxtaposition  and  separated  by  metal  gauze  spacing 
discs,  a  metal  gauze  shell,  and  top  and  bottom  gauze 
discs,  a  perforated  base-plate,  and  a  flanged  cover-plate 
adapted  to  be  closed  tightly  on  the  body  of  the  filter  casing 
by  the  press  plate.  A  central  core-tube  is  used  to  prevent 
the  compressed  material  passing  through  the  central 
rings  to  the  liquid-outlet  pipe.  An  interrupted  screw- 
threaded  spindle  on  the  press  plate  engages  at  its  upper 
part  with  a  pinion  above  the  press  crosshead  and  at  its 
lower  part  with  the  interrupted  threaded  interior  of  a  sleeve 
which  is  provided  with  internal  thrust  keys  or  stops  and 
is  externally  threaded  and  works  through  a  threaded 
aperture  in  the  crosshead  of  the  press,  this  sleeve  being 
provided  with  a  wheel  or  lever  whereby  it  can  be  rotated 
to  cause  the  sleeve  to  engage  with  or  be  disengaged  from 
the  screwed  spindle  on  the  press  cover,  and  to  raise  or 
lower  the  sleeve  and  the  screwed  spindle  and  press  cover 
together.— T.  H.  P. 

11  hiskey  ;    Treatment  of for  the  purpose  of  removing 

the    noxious    dements   from    the    higher   alcohols.     J.    Ii. 
Hilliard,  Glasgow.     Eng.  Pat.  6770,  March  21,  1906. 

In  this  process,  the  higher  alcohols,  together  with  noxious 
materials  and  impurities,  are  collected  separately  from  the 
main  bulk  of  alcohol  during  the  distillation,  and  are 
treated  with  pure  oxygen  gas,  whereby,  it  is  stated,  the 
noxious  substances  are  deposited  at  the  bottom  of  the 
vessel,  and  can  be  run  off  ;  the  purified  higher  alcohols 
are  then  added  to  the  bulk  of  pure  alcohol. — T.  H.  P. 


Vinegar;      Process    and    apparatus    for     manufacturing 

fermentation    ■ ,  employing     stationary    coalings    of 

pure  vinegar-generating  bacteria.  H.  Frings,  jun., 
Aachen,  Germany.  Eng.  Pat.  13,178,  June  7,  1906. 
Under  Int.  Conv.,  June  7,  1905. 

SEEFr.  Pat.  359,115  of  1905;  thisj.,  1906,  386.— T.  F.  B. 


French   Patbm  i  -. 

Desuljhiting  grapt    juia    and  apple  and  ■  Is  that 

have  been   preserved  by   means  of  potassium  bisulphite. 
C.  Bonnard.     Fr.  Pat'.  367,703,  July  :t,   1906. 

The  juice  or  wort  is  sprayed  in  a  vessel  traversed  by  a 
current  of  ozone,  which  oxidises  the  bisulphite  into 
sulphate. — C.  S. 


Cyanogen  compounds  ;    Preparation  of  from  vinasse. 

,'Chem.    Fabr.    Schlempe,    G.m.b.H.     Fr.    Pat.    367,502, 
June  28,  1906.     VII.,  page  1147. 

Glycerins  of  every  description,  including  spent  soap  lyes  and 
distillery  by-products  (vin/isses)  J  Process  and  apparatus 

for  the  purification  of  crude .     L.   Riviere.  Fr.  Pat. 

367,752,  July  4.  1906.     XII.,  page  1161. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

{Continued  from  page.  1114.) 

(A.)— FOODS. 

Wheat  proteins  ;    Investigations  on  the  properties  of . 

J.    S.    Chamberlain.     J.   Amer.    Chem.   Soc,    1906,   28, 
1657—1667. 

For  the  proper  extraction  of  the  proteins  of  wheat  by 
alcohol,  cold  70  per  cent,  alcohol  should  be  used  on  the 
air-dry  wheat  or  flour,  either  hot  alcohol  or  dry  flour 
giving  abnormal  results.  The  best  results  are  obtained  by 
using  large  amounts  of  solvent,  viz.,  100  c.c.  of  alcohol  to 
2 — 4grms.  of  flour.  The  same  conditions  of  extraction  apply 
to  saline  solutions.  4 — 6  grnis.  of  flour  being  extracted 
with  100  c.c.  of  5  per  cent,  potassium  sulphate  for  24  hours ; 
the  use  of  potassium  sulphate  is  preferable  to  that  of  sodium 
chloride,  as  it  avoids  the  evolution  of  hydrochloric  acid 
in  the  Kjeldahl  operation.  Alcohol  extracts  a  large  pro- 
portion of  the  proteins  soluble  in  salt  solution,  probably 
the  albumin  and  proteose,  as  well  as  gliadin.  The 
author  considers  the  separation  of  wheat  proteins  into 
more  than  two  groups, — viz.,  (1)  alcohol-soluble,  and  (2) 
alcohol-insoluble,  to  be  unwarranted.  Dry  gluten,  as  pro- 
cured by  washing  whole  wheat  or  flour  in  a  stream  of 
water,  is  about  75  per  cent,  proteins  and  25  per  cent,  non- 
proteins, whilst  of  the  total  proteins  of  wheat,  from  60 — 65 
per  cent,  are  contained  in  the  gluten,  and  35 — 40  per  cent, 
lost  in  the  washings.  The  balance  between  the  non- 
proteins present  in  the  gluten  and  the  loss  of  proteins  in 
washing  makes  gluten  determinations  agree  roughly  with 
total  proteins  calculated  from  total  nitrogen,  but  they  will 
usually  fall  below  with  whole  wheat  and  above  with  flours. 
The  loss  of  proteins  in  the  determination  of  gluten  is  at  the 
expense  of  gliadin  or  glutenin. — E.  F.  A. 

Colouring   matters  in  pastry-ware;     Use  of  carbon  tetra- 
chloride for  the  detection  of  which  are  forbidden  by 

public    health    laws.     A.    Piutti    and    G.  Bentivogolio. 
Gaz.  chim.  ital,  1906,  36  [2],  385—391. 

Since  1888,  the  use  of  llartius'  Yellow,  iletanil  Yellow, 
Victoria  Yellow,  and  picric  acid  for  colouring  foodstuffs 
has  been  forbidden  in  Italy.  The  usual  methods  for 
the  detection  of  these  colouring  matters  are  unreliable 
in  the  case  of  mixtures,  such  as  are  frequently  used 
for  the  colouring  of  pastry-ware.  The  following  method 
is  recommended  by  the  authors  :  50  grms.  of  the  material 
under  examination  are  mixed  with  500  c.c.  of  boiling 
water,  made  alkaline  with  2  c.c.  of  concentrated  ammonia 
solution,  boiled  for  40  minutes  with  60 — 70  c.c.  of  alcohol, 
rapidly  filtered  through  cotton-wool,  and  the  solution 
acidified  with  2 — 3  c.c.  of  dilute  hydrochloric  acid.  Five 
or  six  pieces  of  wool,  free  from  fat,  each  weighing  0-5  grin., 
are  now  dyed  in  the  solution ;  the  dyed  pieces  are 
washed  repeatedly  with  water,  and  then  boiled  with 
ammoniacal  water  to  extract  the  colour.  The  solution 
is  next  acidified  in  order  to  again  deposit  the  colour 
on  the  wool,  and  the  dyed  pieces  of  wool  are  again  boiled 
with  ammoniacal  water.  The  extract  is  now  evaporated 
to  dryness,  and  the  residue  treated  with  water  to  obtain  a 
solution  of  the  colouring  matters,  which  solution  is  acidified 
with  acetic  acid  and  shaken  vigorously  with  carbon 
tetrachloride.  The  detection  of  the  different  colouring 
matters  follows  according  to  the  scheme  :  — 
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C""«-'"i  .■     The    carbohydrates    occurring    in    .      A.    D. 

nfaurenhrecher  and  B.  Tollens.      Ber.,  II 39.  3676 

8681. 

Cocoa  nibs,  after  removal  of  husk  and  fat,  were  found  to 
contain  5-51  per  cent,  of  pentosans.  \  Bolution  was 
obtained,  on  hydrolysis  of  the  fat-free  powder,  in  which 
(-arabinoee,  ({-galactose,  and  dextrose  were  detect 
xylose  did  not  appear  to  be  present.  The  thin  liusk 
surrounding  the  Ivans  yielded  9-09  per  cent,  of  pentosans, 
and  the  products  of  hydrolysis  contained  J-arabinose, 
ef-galaetose,  dextrose,  and  probably  xylose.  These  same 
sugars  were  also  found  in  the  fleshy  part  of  the  cocoa  pod, 
after  hydrolysis  of  the  latter.  Araban  and  gala,  tan 
are.  therefore,  present  in  the  nibs.  husk,  and  fleshy  part  of 
the  cocoa  fruit.  Only  traces  of  water-soluble  carbo- 
hydrates were  obtained  directly  from  the  cocoa  powder. 
The  fat  extracted  from  the  cocoa  nibs  yielded  a  quantity 
of  phytostcrol.  which,  apparently,  contained  a  little 
cholesterol.  —  W.  P.  S. 

Tea:      The    carbohydrates    occurring    in    .       A.     D. 

Maurenhreoher  and  B.  Tollens.     Ber.,  1906,  39.  3581  - 
3682. 

A  sample  of  Java  tea  [Thea  assamica)  examined  by  tin- 
authors  contained  5(30  per  cent,  of  pentosans,  alculated 
on  the  dry  substance.  On  extraetion  with  water, 
leaves  yielded  a  trace  of  sugar  which  was  proved  to  be 
dextrose.  Further  quantities  of  dextrose,  together  with 
arabinose  and  (/-galactose,  were  obtained  after  submittiiiL' 
the  leaves  to  hydrolysis.  Araban,  galactan,  and  a 
carbohydrate  yielding  dextrose,  are  consequently  present 
in  the  leaves.— W.  P.  S. 

Cocoanui  oil  in  butlir  jut  :    Determination  of .     F.  W. 

Harris.     XII.,  page    1159. 

United  .States  Patent. 

Milk  :  Process  for  reducing to  a  a  1..  Gath 

matin,    Assignor    to    M.    K.    Dayton    and    H.    Bartle, 
Washington?  D.C.     U.S.  Fat.  834,516,  Oct  30,  1906. 
A  thjx  layer  of  milk  is  fed  on  to  a  continuously  rot.. 
conical  drum  which  is  heated  by  steam  to  a  temperature  ol 
over    10ff    C.        The  drum   forms  the  cone  of  a  grinding 
machine.     As  the  water  i-  driven  off,  the  solid  constituents 
of  the  milk  are  tirst  kneaded,  and.  as  the  drying  contin 
arc  submitted  to  a  grinding  action,  and  issue  from  the 
machine  as  a  dry  powder. — t;.  \V.  MoD. 

French  Patent. 

Milk:   Process  of  treating  [concentrating] .    A.  W'urni. 

Fr.  Pat.  367,846,  July  7.  I 

Milk,  skimmed  milk,  or  whey  may  be  concentrated  by 
allowing  it  to  tlow  m  a  thin  stream  over  inclined  trays,  or 
channels,   which  arc   suitably  heated.       The  lowest   buy 
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Fatal  mutt:  re  :  Process  and  apparatus  for  tin  treatment  nf 
•  ■irturi  of  manures.     Km.  Charles  et  Cie. 
Kr.  Pat.  367,670,  June  19,  1906. 

The  plant  described  compripi  ■  ntral  tank,  at  the 

orners  of  which  are  oiler  tanks  fur  receiving  the 
separated  solid  matters,  whilst  on  three  Bides  of  the  main 
tank  are  disposed  filtering  tanks.     The   ■  .enters 

the    mam  tank  tin  pe    in    the   cover,   and    rlowa 

through  an  inclined  hearth  or  screen  arrai  Tally  in 

the  upper  pari  of  the  tank.  Any  noxious  gases  evolved 
pass  av,  titral  outlet  pipe  in  the  cover,  to  a 

furnace  wherein  thej  are  burnt.      I  solid  matters 

remaining  on  the  heart]  red  from  time 

to  time  through  manholes  in  the  rover  of  the  tank,  which 
holes  also  >cr\  e  for  the  introdu  emical  reagents  for 

atment  of  the  sewage.     Thi  fall  on  to  a 

distributing  tabl.-  below  the  screen,  which  table  is  divided 
into  comportments  h\  curved  radial  arms,  and  is  caused 
to  rotate  by  the  inflowing  current  of  sewage.  After  the 
solid  matter  has  deposited  on  the  bottom  of  the  tank,  the 
liquid  flows  into  on,,  or  other  of  the  filtering  chambers, 
wherein  it  passes  in  succession  through  layers  of  coke  of 
medium  size,  line  coke,  coarse  -and.  tine  -and,  powdered 
harcoal,  and  "  wood  wooL"  The 
solid  matter  collected  on  the  bottom  of  the  main  tank  is 
conveyed   to  the   tank-   mentioned   above,  and  therein  is 

by  suitable  means  with  calcium  sulphate,  calcium 
phosphate,  &c,  for  the  production  of  manure-.  Provision 
is  made  for  cleaning  the  filtering  layers  in  any  one  of  the 
filtering  tanks,  without  interrupting  the  process.  —A.  8. 


XIX.- PAPER,   PASTEBOARD,  &C. 

(Continued  from  page  1115.) 

Camphor  tin  celluloid]  ;  Deft  rmination  of .  A  Amost. 

Z.  Inters.  Xahr.  u.  Genussm.,  1906,  12,  532—539. 

In   the  method  described  by  the  author,  the  camphor  is 

obtained  in  alcoholic  solution,  which  is  shaken  out  with 

petroleum  spirit,  and  the  increase  in  volume  of  the  spirit 

read  off  in  a  special  apparatus.     This  increase,  subject  to 

un  corrections,  represent-  the  volume  of  the  camphor 

Ived  out  by  the  petroleum  spirit.     The  details  of  the 

process  are  as  follows  : — Ten  grins,   of  the  finely  rasped 

celluloid  are  mixed  in  an  Krlenmeyer  lla-k  with  100  grms. 

percent,  sodium  hydroxide  solution,  and  the  mixture 

allowed    t..   stand   for  one   hour,   with  frequent  agitation. 

The  tla-k  is  no  1  with  a  cork  pier'  cd  with  two  holes, 

through  which  pas-  a  delivery  tube  and  a  tapped  funnel, 

respectively.     Aftei  i.e  delivery  tube  to  a  con- 

denser,   the  contents  ol   the  flask  are  heated  to  a  tem- 

perature  of  ah.'       -  intil  the  celluloid  is  completely 

mtied  ;    tins   i-  seen   by   the   mass  becoming  homo- 

ous.     The  heat   is  now    increased,  and  the  camphor 

volatilised  into  the  delivery  tube  and  condenser.     A  few 

e.c.  of  alcohol  are  then  added  to  the  contents  of  the  flask 

by  means  of  the  ta]  |  1  distilled  off.     This 
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addition  of  alcohol  is  repeated  several  times, 

until   the  whole  of  the  volatilised  camphor 

has  been  carried  over  into  the  receiver,   a 

100   c.c.    flask  serving   the   latter    purpose. 

The    distillate    is   diluted    to  100  c.c.    with 

alcohol,  and  the  quantity  of  camphor  in    it 

determined  in   the  following   manner.     The 

piece  of  apparatus  shown  in  the   illustration 

is  thoroughly  dried  and  suspended  vertically 

in  a  water-bath  at  a  temperature  of  15°  C. 

By  the  aid  of  a  long-stemmed  funnel,  the 

bulb    B,  is  filled  up  to  the  90  mark   with 

acidulated  water  ;  5  c.c.  of  dilute  sulphuric 

acid    to    100   c.c.    of    water    is    a    suitable 

strength,  and  a  trace   of  an  aniline  dyestuff 

may    be    added    to   facilitate    the  reading. 

Ten  c.c.  of  the    alcoholic  camphor  solution 

are    now    added    and,     finally,    50    c.c.    of 

petroleum    spirit.     The   apparatus   is    next 

closed  with  an  india-rubber  stopper,  shaken 

for  two  minutes,   and  allowed   to   stand   in 

the   water-bath   at   15°   C.   for   30   minutes, 

when   the   increase   of    the   volume  of    the 

petroleum  spirit  is  read  off.      As  a  certain 

amount    of    contraction  takes  place   when   the  alcoholic 

solution    mixes    with    the    water,     a     correction     must 

be     applied,     the      amount    to      be      subtracted     from 

the      increase     in     volume      of      the     petroleum     spirit 

depending   on    the    actual   quantity    of   alcohol   present. 

To    ascertain   this,    the    contents    of   the    apparatus    are 

transferred  to  a  separating  funnel,  50  c.c.  of  the  aqueous 

portion  are  measured  off,   placed   in  a  distillation  flask, 

rendered  alkaline  with  sodium  hydroxide,  and  distilled, 

the   distillate   being   collected   in   a   50   c.c.    flask.      The 

specific  gravity  of  the  distillate  will  then  give  the  quantity 

of  alcohol  present,  and,  from  the  quantity  of  alcohol,  the 

contraction  due  to  it  is  ascertained  by  reference  to  tables. 

(See  below.)     Results  of  analyses  are  given,  which  show 

that  the  method  yields  accurate  results  ;    although  after 

four  hours' distillation  the  contents  of  the  flask  have  still 

a   distinct   odour  of  camphor,   the  experiments  recorded 

show  that  at  least  99-6  per  cent,    of  the  camphor  distils 
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(Continued  from  page  1117.) 

Cinchona     alkaloid.*    [First     communication].     1'.     Rabe. 
Annalen,   1906,  350,  180—203. 

After  discussing  the  work  done  by  other  investigators, 
the  author  gives  two  formula?  for  cinchoriine,  the  first  of 
which  has  been  put  forward  by  Koenigs  (see  this  J.,  1906, 
825).  Both  the  formula  proposed  by  Koenigs  and  the 
following  one 

^CHo.  CH2 C  H 

--  "   ,/[CH2]2^  >CH.C„H3 

C9H6N.C  (OH)  -  N —  CH2 

put  forward  by  the  author  are  supported  by  the  facts 
that  on  oxidation  cinchonine  yields  cinchoninic  acid 
and  meroquinene,  and  that  on  boiling  with  acetic 
acid,  cinchonine  rearranges  itself  into  cinchotoxine, 
:C(OH).\ :  -*  :C0  HX:.  The  formula  proposed  by 
Koenigs  explains  the  behaviour  of  cinchene  on  hydrolysis. 
But  the  second  formula  is  a  simple  explanation  of 
the  two  following  facts  :  that  cinchotoxine  forms 
but  one  mono-isonitroso  compound,  and  that  isonitroso- 
cinchotoxine  is  decomposed  into  cinchoninic  acid  and  the 
nitrite  of  meroquinene  by  the  Beckmann  reaction.  At 
present  it  cannot  be  decided  which  of  these  two  formulae 
is  correct  Methylcinchotoxine  on  treatment  with  amyl 
nitrite  yields  isonitrosomethylcinchotoxine  melting  at 
about  150°  C.  This  was  shaken  with  phosphorus  penta- 
chloride  and  chloroform,  and  the  resulting  liquid  treated 
with  ice-water  and  caustic  soda  solution.  The  nitrile  of 
N-methylmeroquinene,  Ci0H16N2,  was  obtained  on  steam 
distillation.  The  nitrile  is  a  clear  liquid  base  with  a 
characteristic  smell  resembling  piperidine  ;  it  boils  at 
252—255'  C.  at  741  mm.,  and  162°  C.  at  49  mm.,  it  has 
sp.  gr.  0-9505  at  20°  C,  and  [<z]f  =  +  17-1L.  It  was 
hydrolvsed  into  X-niethylnieroquinene,  of  which  several 
salts  and  the  ethyl  ester  are  described.  Isonitrosoethylcin- 
chotoxine, 


Contraction  Table. 


Water  (c.c.)- 

Alcohol 
(c.c). 

89       90 

91       92 

93       94 

95 

96 

97 

98       99 

3-00  

3-50  

4-00  

4-50  

5-00  

5-50  

6-00  

7-00  

8-00  

9-00  

10-00  

176       176       175 
209      209      209 
242      24.'      242 
276      276      276 
311      311       311 
::4«      :-,4R      346 
384      384 
459      459      458 
540      539      538 
628      626      024 
717      7)5      713 

175 
208 
241 
276 
310 
345 
382 
458 
537 
621 
711 

175 
208 
241 
275 
310 
345 
381 
457 
536 
618 
709 

175 

21 1* 

241 

275  ' 

310 

345 

381 

456 

534 

616 

706 

174 
207 
241 
275 
310 
344 
380 
455 
533 
614 
704 

174 
207 
240 
275 
309 
344 
379 
454 
532 
613 
702 

174      174      173 
207      206      206 
240      240      240 
274      274      274 
309      308      308 
344       343       343 
379      378      378 
453      451       450 
531      530      529 
612      611      610 
700      1  "-       696 

over  in  three  hours.  In  calculating  the  weight  of 
camphor  present,  it  must  be  remembered  that  the  reading 
gives  the  volume  ;  the  sp.  gr.  of  camphor  at  15"  C.  is  0-993. 
The  above  contractions  are  expressed  in  cubic  millimetres. 
In  the  original  tables  the  contraction  is  given  for  each 
0-05  c.c.  difference  in  the  quantity  of  alcohol. — YV.  1'.  Is, 


French  Patbxt. 

Finishing  soap  [for  textH  ■  and  \ 

.     E.  Agostini.     Fr.  Fat.  361,1 

XII.,  pac;e  1160. 


Manufacture  0/  a 

r2,  Sept.  16,  1905. 


needles  melting  at  136   C.    (in  decomposing,  the  nitrile  of 

S-ithyln |«w»i,   t')1H]8X2,   was   obtained,   boiling  at 

268  C.  at  750  mm.  It  is  a  base  with  a  piperidine-like 
smell.  The  salts  of  X  tthvlmeroquinene  ethyl  ester  are 
described.  From  isonitrosocinchotoxine,  the  nitrile  of 
meroquinene,  t',jH14X2,  can  be  obtained.  This  resembles 
the  two  other  nitriles  and  boils  at  147° — 150"  C.  at  12  mm. 
The  three  nitriles  are  miscible  with  water  and  volatile  with 
steam. — F.  Shdx. 

Quinine   acelylsalicylatt  :    Basic  L.   Santi.      BolL 

chim.  farm..  1906,  45.  557.     J.  Pharm.  Chim.,  1906,  24, 
462. 

Although  theoretically  both  neutral  and  basic  quinine 
acetylsalicylates  can  exist,  it  is  found  that,  in  practice, 
only"  the  latter  salt,  CHg.COa.CeH^.COoHlCaoH^NgOak 
is  obtained,  in  whatever  proportions  the  constituents  are 
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nixed.     It  is  a  white,  bitter  sail  .    m.  pt,  151    C     Sola- 

bility  in  water,  If:  1000  ;   in  alcohol,  2.6:  Khi  :  in  ohlorofarm, 

10:100  .  almost  insoluble  in  ether.     It  is  best  obtained  by 

■nixing  equi molecular  proportions  ol  acetyl 

anil  hydrated  quinine,  dissolved  separately   in 

ether.     Basic  quinine  acetylsalicylate  then  separat 

oily  liquid,  »  hich  Bpeedily  assumes  the  form  of  a 

The  salt  is  useful  us  an  antipyretic.  -J.  It.  B. 

Strychnine  ;      A    colloidal    preparation    "I  .    and    lis 

pharmacology.     (>.  II.  Brown.     J.  i>t  BioL  Chem,,  1906, 
2.  148—157.     Chem.  Centr.,  1906,  2.  134ft 

If  a  mixture  of  hydrogen  peroxide,  albumin,  and 

nine  be  allowed  to  stand,  aftea  about  six  weeks  it  is  oon- 

vet  ted  into  a  jelly,  orawhiteflocculenl  precipitate  separates. 

Adrenaline  chloride  behaves  in  a  similar  manner  to 

nine.     The  strychnine   is   not  oxidised  by  the  hydrogen 

peroxide.     The  strychnine  contained   in  the  jellj    has  a 

mueli  weaker  toxic  action  than  pure  atrychnine.      \    S 


Pareira  root  ;  The  alkaloids  of .     M.  Scholtz.     Arch. 

I'harin..  1906,  244.  555     .51)0. 
The  author  lias  previously  shown  (Arch.  Pharm.,  1898,530, 

and  1899,  199)  that  the  alkaloid  bebeerine,  isolated  from 
Pareira  root,  exists  in  two  forms,  one  amorphous, 
m.  pt.,  180°  C,  and  the  other  crystallised  from  methyl 
alcohol,  in.  pt,  214  ('.  Further  studies  have  confirmed 
the  tertiary  nature  of  the  base  by  the  preparation  of 
quaternary  derivatives  with  methyl  iodide  and  benzyl 
iodide.  The  crude  alkaloid  extracted  from  the  root  |.\ 
dilute  sulphuric  acid  only  yielded  about  10  per  cent,  of 
bebeerine  soluble  in  ether.  The  residual  alkaloid  was 
soluble  only  in  pyridine,  ami.  when  purified,  it  melted  at 
300°  C.  Its  composition  and  chemical  properties  were 
similar  to  those  of  bebeerine,  but  its  physical  properties 
and  solubilities  were  entirely  different.  The  bebeerine 
isolated  some  years  ago  was  Uevo-rotatory,  [a]c=  -298  . 
whereas  that  obtained  in  the  present  case  was  dextro- 
rotatory to  an  equal  extent,  the  melting  points  1. 
identical.  When  equal  quantities  of  these  two  antipodes 
are  dissolved  in  chloroform  and  mixed  together,  a  precipi- 
tate of  the  racemic  alkaloid  is  ,, I, tamed,  m.  pt,  :(IK>  ('., 
identical  in  all  respects  with  the  sparingly  soluble  residual 
alkaloid  mentioned  above.  The  alkaloids  of  Pareira  root, 
therefore,  consist  chiefly  of  r-bebeerine,  together  with  an 
excess  of  either  the  </-  or  the  /-modification  according  to 
circumstances.  These  modifications  differ  from  i 
other  in  their  physiological  properties. — J.  F.  B. 


Aconitine  :  A  new  reaction  oj .     N.  Monti.     Gaz.  chim. 

ital.,  1906,  36  [2],  477-480. 
Most  of  the  reactions  for  aconitine,  including  the  one 
proposed  by  l'inerua  y  Alvarez  (this  J.,  1905,  562),  are 
stated  to  be  not  characteristic  of  that  alkaloid.  The 
following  test  is  recommended  by  the  author  : — From 
0-0002  to  0-001  grm.  of  the  alkaloid  is  treated  in  a  porcelain 
capsule  with  2 — 4  drops  of  sulphuric  acid  of  sp.  gr.  1  - 7 ."> — 
1-76,  and  the  mixture  is  heated  on  the  water-bath  for 
5 — 0  minutes.  Aconitine  is  coloured  by  this  treatment 
at  the  most  only  a  faint  yellow,  but  if  a  crystal  of  pure 
resorcinol  be  now  added,  and  the  heating  continued,  a 
yellowish-red  coloration  is  produced,  which  gradually 
becomes  stronger,  being  at  its  maximum  intensity  after 
heating  for  about  20  minutes.  It  is  stated  that  no  other 
alkaloid  gives  this  reaction. — A.  S. 

Linaria    vulgaris;    Some    chemical  constituents    of    . 

Fandre.     Rep.  Pharm.,  1906,  18,  499. 

The  extract  obtained  from  the  plant  with  light  petroleum 
spirit  contains  a  saturated  hydrocarbon,  crystallising  from 
;he  solvent,  almost  insoluble  in  alcohol,  m.  pt.  57°  <-'.  It  also 
:ontains  a  phytosterol,  crystallising  in  hexagonal  plates, 
n.  pt.  13*c  0.  From  the  alcoholic  extract,  mannitol, 
everal  sugars  (including  dextrose),  and  linarein,  ha\  e 
solated.  The  latter  is  identical  with  the  linaric  acid  of 
khlagdenhauffen  and  Keeb,  but  according  to  the  author, 
t  possesses  no  characters  of  an  acid.     It  has  the  formula, 


i  i,H,„'>,:    in.   pt 


I  indonly  in  I  be 


ind    Bowers,     On    oxidation,    it  yields  linarodin, 
< '  ,M  |,,t  >2  ;  in.  pt.  36*6*  t '. .  whioh  is  a  soluble  body  with  an 

i. able  odo  It  oumarin.     It 

distilled  with  ind  has  the  oharaoters  neither  of  • 

phenol  nor  of  mi  aldehyde.      .1    I  I.  B. 


Terpenet    and     essential    oOs.      (82  nieation.). 

inane.    0.  Wallach.   Annaien,  1906,  860, 141— 179. 

I  r.ni-i.sKSK  gives  crystalline  addition  products  with  the 

balogi  a   m  ids,    ■■  hi  fa   at     liable  to  a  lor  the 

oorn                                   fa  in  .ii  iv<  i.  I  b                    i  ide, 

<  l.i I ,,..-JH(  l.  mi  )i     it 51      52   I  il  108      10 

ii      In     nun.        The      hvdrolnoMiide,  I  ',,,11 ,,  .211  I'.r,      melts 

and  the  hydriodide,  (  ,„ll, ,..211 1,  at  76  I 
These  addition  produote  are  readilj  farmed  bj  treating 
sabinene  or  the  terpineol  ol  majoram  oil  dissolved  in  acetic 
arid  with  a  halogen  acid.  Terpinene  bihydrochloride 
appears*  to  be  1,4-blchlorohexahydro  p-cymene.  If 
terpinene   bihydrochloride  I    with   aniline,   pure 

terpinene  results;  this  boils  at  IT:.  lsl°,  and  has  the 
sp.  gr.  0-846 at  2o°  t'..  and  nD  1-4789.  Ii  has  s  charao- 
tenstic  odour  of  lemons,  and  yields  a  nitrosite  melting  at 
uid  the  above-mentioned  halogen  acid  addition 
produote.  The  author  discusses  the  boiling  point  ami  con- 
stitutional formula  of  dipentene.  Terpinene  bihydro- 
bioiu.de   on    treatment    with    silver  elds    a  ter- 

oL      The    following   Bubstanc  I  lined    by 

treating  the  respective  halogen  terpei  innds  with 

aqueous  alkali  solution  :  limonene  monohydrochloride  gave 

-■  a-terpineol ;  dipentene  bihydrochloride.  m.  pt 
50  C,  gave  dipentene  and  a-terpineol  together  with  cis- 
and  (rans-terpine  :  ets-dipentene  bihydrochloride,  m.  pt. 
22°  C,  gave  only  CM-terpine  :  terpinene  bihydrochloride, 
m.  pt.  52°  C,  gave  y-terpineol,  I  l0H18O,  boiling  at 
ii.l  with  sp.  gr.  0-9290,  together  with  a  new 
terpine,  C10HI8(OH)2,  which  crystallised  in  leaflets  melting 
at  130-5° — 137-5°  C.  The  author  describes  the  behaviour 
of  halogen  acids  towards  a-terpineol,  /3-terpineol,  y-ter- 
pmeoi  (which  yields  a  mixture  of  dipentene  and  terpinene 
hydrochlorides),  cis-terpine,  and  the  active  terpineols  of 
Ceylon  cardamom  oil  and  majoram  oil.  Dipentene 
bihydrochloride  and  terpinene  bihydrochloride  can  be 
separated  from  each  other  owing  to  the  fact  that  the  former 
is  more  rapidly  acted  upon  by  aqueous  alkali  Sabinene 
yields  On  treatment  with  hydrochloric  acid  in  glacial 
acetic  acid,  terpinene  bihydrochloride  with  no  trace  of 
dipentene  derivatives.  Sabinene  is  converted  into  ter- 
pinene by  boiling  with  dilute  sulphuric  acid.  From  the 
results  of  Kondakojw  ((  hem. -/..it..  1902,  II..  722)  it 
appean  that  a-thujene  on  treatment  with  bydrobromio 
acid  yields  terpinene  bihydrobromide.  Ceylon  carda- 
mom oil  contains  a  hydrocarbon  yielding  terpinene 
bihydrochloride,  m.  pt.  52J  t '..  terpinene,  and  a  terpineol 
identical  with  that  contained  in  majoram  oil.  The 
remainder  of  the  paper  is  taken  up  with  thi  u  of 

this  terpineol,  terpinene  nitrosite.  and  the  constitution  of 
terpinene. — F.  Shdx. 


Essx  nliiil  oils  ;  Use  of  artificial  ,  stem  as  adulterants  of . 

C.  T.  Bennett.     Chem.  and  Drug..  1906,  69.  091. 

The  author  draws  attention  to  the  adulteration  of  French 
lavender  and  bergamot  oils  by  ethyl  citrate.  This  sub. 
stance,  when  added  in  small  quantities,  has  little  effect  on 
the  physical  characters  of  lavender  and  borgamot  oils, 
but,  owing  to  its  high  saponification  value,  will  appreciably 
increase  the  apparent  ester  content  of  the  oils.  It  can  be 
readily  detected  by  chemical  analysis.  Other  esters  which 
might  be  used  for  similar  purposes  of  adulteration  are 
alkvl  oxalates,  tartrates,  benzoates.  and  cinnamates. 

— A.S. 


J'i/ramidone ;    Some    mic  reactions   of    .      F. 

Ucchuizen.     Pharm.  Weekblad,  1900,  43.   1105—1106. 
Chem.  Centr.,  1900,  2.  1628—1629. 

The  following  reactions  are  described  : — 
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Dilution  of 
py  ."ami- 

After  stir- 

Appearance 

Reagent. 

Reaction. 

ring  and 

under 

solution. 

shaking. 

microscope. 

1:100 

Iodine  in 

Reddish- 

Dirty  yellow 

Yelow  prisms. 

potassium 

brown 

ppt. 

with  manv 

k 

iodide 

ppt. 

fine  needles. 

— 

Bromine 

Green, 

Colour 

Colourless,  ir- 

rs => 

in 

changing 

disappears  ; 

regular  needles, 

potassium 

to  violet. 

white  ppt. 

longer  and  finer 

>,£ 

bromide. 

red.  and 

than     with 

t'5- 

yellow. 

iodine  and 

Is 

potassium 

iodide. 

1:400 

Slayer's 

White 

— 

Triangular 

reagent. 

ppt. 

forms. 

1:400 

Potassium- 
cadmium 
iodide. 

White  ppt. 

Rosettes    of 
crystals,    to- 
gether   with 
pentagonal  and 
hexagonal 
leaflets. 

— 

Mercuric 
chloride. 

White  ppt. 

— 

Feathery 
needles. 



Sodium- 

Yellow 

— 

Very     fragile 

palladium 

ppt. 

yellow  needles, 

chloride 

occasionally 

arranged  in  X- 

and  Y-  forms. 

— A.S. 

Levulinic    acid  ;    Iodometric    determination   of   .      B. 

Savare.     Gaz.  chim.  ital.,  1906,  36,  [2],  344—348. 

The  importance  of  levulinic  acid  as  a  product  of  the  hydro- 
lysis of  hexoses,  and  of  the  oxidation  of  terpene  alcohols, 
renders  a  satisfactory  method  for  the  determination  of  this 
acid  necessary.  The  author  recommends  converting  the 
acid  into  its  calcium  salt,  (C5H703)2Ca,2H20,  and  deter- 
mining this  iodometrically  by  Messinger's  method.  A 
solution  of  the  calcium  salt  is  treated  with  known  quantities 
of  A/10  iodine  solution  (in  potassium  iodide)  and  Ar/1 
potassium  hydroxide  (in  excess).  The  following  reactions 
occur  : — 

CHsCO(CH2)2COOH  +  3I2  +  5KOH  = 

CHI3  +  COOK(  CH2  )2COOK  +  3KI  +  4H20. 

The  precipitated  iodoform  is  filtered  off  into  a  Gooch 
crucible,  the  solution  is  treated  with  a  quantity  of  AT/1 
hydrochloric  acid  equal  to  that  of  potassium  hydroxide 
previously  added,  and  the  free  iodine  is  titrated  with  A/10 
thiosulphate  solution.  The  iodine  combined  as  calcium 
iodide  and  iodate  remains  unaltered.  The  number  of  c.e. 
of  thiosulphate  used  subtracted  from  the  volume  of  iodine 
solution  added  in  the  first  place  gives  the  number  of  c.c.  of 
iodine  solution  consumed,  of  which  each  c.c.  =00019344 
grm.  of  levulinic  acid. — A.  S. 

Methyl    and    ethyl    alcohols ;     Preparation    of    chemically 

pure  ,  and  their  specific  gravities.     P.  Klason  and 

E.  Norlin.     Arkiv  for  Kemi,  1906,  2  [3],  No.  24.     Chem. 
Centr.,  1906,  2,  1480—1481. 

Methyl  alcohol  was  prepared  in  a  purer  condition  than 
from  methyl  oxalate,  by  dissolving  500  gims.  of  pure 
potassium-methyl  sulphate  in  water,  adding  a  little  more 
than  the  calculated  quantity  of  pure  sulphuric  acid, 
making  up  the  solution  to  about  2  litres,  separating  the 
free  methyl-sulphuric  acid,  and  distilling  methyl  alcohol 
therefrom.  Nearly  the  theoretical  amount  of  methyl 
alcohol  was  obtained  in  the  first  litre  of  distillate.  The 
methyl  alcohol  w  as  concentrated  by  repeated  fractionation, 
finally  after  addition  of  recently  ignited  potassium 
carbonate.  The  last  traces  of  water  were  removed  by 
repeatedly  heating  with  filings  of  metallic  calcium  and 
distilling.  The  pure  methyl  alcohol  thus  obtained  was 
quite  odourless,  and  was  not  coloured  on  heating  with  an 
equal  volume  of  sulphuric  acid  on  the  water  bath.  Pure 
ethyl  alcohol  was  prepared  in  a  similar  manner  from 
potassium-ethyl  sulphate  ;  it,  also,  was  odourless,  and 
was  not  coloured  on  warming  with  sulphuric  acid.  The 
results  of  specific  gravity  determinations  were  as  follow  : — 
For  methyl  alcohol :  sp.  gr.  at  15°/15°  C,  0-796742  ; 
referred  to  water  at   +4°  and  in  vacuo:  at   0°,  0-80999  ; 


at  10°,  0-80069;  at  20°,  0-79134;  at  30°C,  0-78184  ;  at 
f=|( between 0°  and 30°  C. ),  0-80999  - 0-00093*  - 0-00000025!2. 
For  ethyl  alcohol:  sp.  gr.  at  15715°  C,  0-794130; 
referred  to  water  at  +4°  and  in  vacuo:  at  0°,  0-80628; 
at  10°,  0-79792  ;  at  20°,  0-7893S,  and  at  30°C,  0-78080. 
These  figures  are  nearer  to  those  of  Winkler  (this  J., 
1905,  1253)  than  to  those  of  Mendelejeff.— A.  S. 


Charcoals ;     Adsorptive    properties    of    various    .     L. 

Rosenthaler  and  F.   Turk.     Arch.    Pharni.,   1906,   244, 

517—536. 
The  authors  have  studied  the  adsorption  of  various 
pharmaceutical  substances  from  their  solutions  when 
treated  under  standard  conditions  with  different  kinds 
of  charcoal.  These  charcoals  may  be  divided,  according 
to  their  adsorbent  powers,  into  strongly  adsorbent :  bone, 
flesh,  and  "  vegetable  blood  "  charcoals,  in  the  above 
order ;  and  weakly  adsorbent  or  non-adsorbent :  blood, 
lime-wood,  and  sponge  charcoals.  For  the  same  kind 
of  charcoal,  the  adsorption  of  any  substance  varies  with 
the  solvent  which  is  employed.  The  adsorption  is  by 
far  the  strongest  in  aqueous  solutions  ;  it  is  less  with 
ethyl  alcohol,  methyl  alcohol,  ethyl  acetate,  acetone, 
and  least  of  all  with  chloroform  solutions.  The  speed  of 
adsorption  depends  on  the  same  factors  as  influence  the 
amount  of  adsorption,  being  greatest  in  the  case  of  bone 
charcoal  and  aqueous  solutions.  The  quantity  of  sub- 
stance adsorbed  by  a  given  quantity  of  charcoal  is  relatively 
less  for  concentrated  solutions  than  for  dilute  solutions. 
All  the  circumstances  which  favour  adsorption  act  in  a 
similar  degree  in  resisting  the  re-extraction  of  the  adsorbed 
substance.  The  decolorising  power  of  the  charcoal  is 
dependent  on  its  adsorbing  power.  As  regards  the  use 
of  charcoal  for  decolorising  purposes,  the  authors  state 
that  the  charcoal  must  be  carefully  purified  before  use, 
either  by  repeated  extraction  with  the  solvent  which  is  to 
be  used,  or  by  igniting  gently  and  washing  with  acid. 
The  quantity  of  charcoal  employed  should  be  as  small 
as  possible.  It  is  not  necessary  to  heat  the  liquid  with 
the  charcoal ;  several  hours'  contact  at  the  ordinary 
temperature  will  suffice.  ■  The  decolorisation  should  not, 
for  preference,  be  effected  on  an  aqueous  solution,  because 
the  loss  of  substance  by  adsorption  is  at  a  maximum  in 
that  solvent  ;  the  solution  should  be  as  concentrated  as 
possible.  Easily  oxidisable  substances  should  not  be 
decolorised  by  animal  charcoal,  because  this  charcoal  has 
a  powerful  oxidising  action  ;  the  oxidation  of  alkaloids 
is  retarded  by  treating  them  in  the  form  of  salts.  Blood 
charcoal  has  the  strongest  oxidising  action,  lime-wood 
charcoal  has  hardly  any.  Bone  and  flesh  charcoals  can 
be  employed  in  the  determination  of  caffeine  without 
loss  of  alkaloid,  but  in  the  determination  of  sugars,  &c, 
in  wine  and  other  liquids,  charcoal  should  not  be  used 
unless  it  has  been  proved  that  no  loss  by  adsorption  takes 
place  under  the  conditions  of  the  experiment.  The  close 
interdependence  of  the  decolorising  and  adsorbent  pro- 
perties of  charcoals  suggests  that  the  decolorisation  is  due  to 
adsorption  of  the  colouring  matters.  The  fact  that 
successful  results  can  be  obtained  in  practice  depends 
first  on  the  circumstance  that  the  amount  of  colouring 
matter  is  generally  only  a  fraction  of  the  total  substance 
in  solution,  and  secondly,  on  a  selective  adsorption, 
according  to  which  the  quantity  adsorbed  is  generally 
proportional  to  the  molecular  weight,  most  colouring 
matters   being  substances  of  high  molecular   weight. 

—J.  F.  B. 

Camphor    [in    celluloid]  ;     Determination    of    .       A. 
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Essential  oils  :     U.S.    Census  0}  .     Oil,   Paint,     and 

Drug  Rep.,  Oct.  29.     [T.R.] 

In  1905  there  were  52  establishments  engaged  in  the  manu- 
facture of  essential  oils,  having  a  product  of  $1,464,652, 
as  compared  with  47  establishments  having  a  product  of 
8813,495  in  1900.  The  principal  items  of  increase  were  in 
peppermint  and  witchhazel  oils.  The  products  of  the 
industry  by  kind,  quantity,  and  value  are  shown  in  the 
following  table  : — 
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I'',.:,. 
Products,  total  value     *$1,464,662         |813 

I         11 1 ml   oils  : —      ■ 

uriil  oils — peppermint — 

ads 130.022 

Value 1470,037           $18* 

Sassafras — 

Pounds  30.2:!"»            119,131 

Value $17,673                 },165 

Wintergreen — 

4.::!7                2,166 

579 

Other  natural  oils— 

Pounds 297,673            518 

Value 1520,648           $470,347 

Wilchhazel — 

Callous 797,700             110 

Value ,873            (54 

Artificial  oils    $65,250                 2,050 

All  other  products     ST. 602              (6,087 

•  in  addition,  essential  oils  to  the  value  of  114,500  were  made 
1  \  BtabUshmenta  engaged  primarily  In  the  manufacture  of  other 
products. 

Fmilish  Patents. 

Magnesium  compounds  ;     Manufacture    of  organic    . 

A.  Zinuuerniann,  London.  From  C'hcm.  Falir.  auf 
Action,  vorm.  E.  Sohering,  Berlin.  Eng.  Pat.  21,757, 
I  I  25,  1905. 
Auvirdixc  to  tin-  invention  organic  magnesium  com- 
pounds can  be  obtained  in  good  yields,  if  a  solution  of 
a  pinene  hydrohalide  be  allowed  to  react  on  metallic 
magnesium  in  the  presence  of  a  catalytic  agent  such  as 
iodine  or  an  alkyl- or  ary  1-halide  which  renders  magnesium 
active,  such  as  methyl  iodide,  broniobenzene,  benzyl 
chloride,  &c.  Ether,  benzene,  or  toluene,  or  a  mixture 
of  ether  with  a  suitable  hydrocarbon,  is  used  to  dissolve 
pinene  hydrochloride.  The  following  is  given  as  an 
example  of  the  method  of  preparation : — To  metallic 
magnesium  (1-6  kilos.)  a  solution  of  iodobenzenc  (0*3  kilo.) 
in  dry  ether  (0-7  kilo.)  is  gradually  added.  When  the 
reaction  is  proceeding  briskly,  a  solution  of  pinene  hydro- 
chloride (2-5  kilos.)  in  ether  (1-8  kilos.)  is  added,  the 
mixture  being  kept  constantly  -erred,  and,  further,  a 
solution  of  pinene  hydrochloride  (7-5  kilos.)  in  benzene 
(5  kilos.)  is  also  added.  By  regulating  the  supply  of  the 
solution,  or  by  cooling  the  vessel  in  which  the  reaction 
takes  place,  the  temperature  is  regulated  so  that  it  does 
not  exceed  50° — 60°  C.  When  the  whole  solution  is  added 
and  the  product  is  cool,  stirring  is  continued  for  one  or 
two  hours,  during  which  operation,  as  during  the  whole 
process,  moisture,  oxygen.  &c,  must  be  prevented  from 
reaching  the  product  of  the  reaction. — G.  \V.  McD. 

Organic  substances  ;   Process  for  the  transformation  of 

by  partial  combustion.  J.  Walter,  Geneva.  Switzerland. 
Em:.  Pat.  21,941,  Oct  27,  1905.  Under  Int.  Conv., 
Oct  27.   1904. 

See  Fr.  Pat.  360,785  of  1905  ;  this  J.,  1906,  493.— T.  F.  B. 

Formic  acid ;  Process  for  the  manufacture  of  concen- 
trated     .     Chem.    Fabr.    Griinau.    Landshoff    und 

Meyer  Akt.-Ges.,  Grunau,  Germany.  Eng.  Pat  14.t:;s. 
June  23,  1906.     Under  Int.  Conv",  July  1.  1905. 

See  Fr.  Pat.  367,316  of  1906  ;   following  these.— T.  F.  B. 

French  Patents. 

Fatly  acids  :     Production  of  mono-iodo  [and  mono-bromo] 

substitution    products    from    higher    .     Farbenfabr. 

vorm.  F.  Baver  unci  Co..  First  Addition,  dated  June  21. 

1906.  to  Fr."  Pat.  362,370,  Jan.   12.  1906.     Under  Int. 

Conv..  July  29.   1905. 
The   monobromo   derivatives   of   the   higher    fatty  acids 
form  salts  with  magnesium  and  the  alkaline-earth  mi 
similar  to  those  obtained  with  the  iodo-acids  described  in 
the  principal  patent   (this  J.,    1906,   714).     For  exai 
25  parts  of  hydrated  calcium  chloride   are   dissolved    in 
120  parts  of  hot  alcohol,  ammonia  is  passed  through  the 


solution  until  prei  irritation  ol  ammonium  ohloride  ceases, 

noil  Kt<i  parts  ol  92  per  oent  sloohol  are  added.     Whan 

eool,  a  solution  of  4"  parts  of  monobromobebenio  acid 

(obtained  by  the 

acid)  hi   120  parts  ol  sloohol,  is  added  to  the  m 

the  preaipitatid  -'It  is  filtered,  washed  with  water  until 

lungs  are  fri  then  with  si 

anil  finally  dried  in  van        II     B. 

Manufacture  of  concentrated 

.     (.'hem.  Fabr.  Gi  lahofl  and  Meyer  Akt.- 

l'r.    Pat    367,316,   June   21,    I  I  ■ 

Conv.,  July  I.  1906. 
Formic  soid  of  a  concentration  of  97  to  98  i»r  oent    is 

0  be  produce. I   in 
with  .in  acid  salt  of  a  polybaaic  acid.     •  Ine  part  of  sodium 
is    iiitmiii. I\    mixed   "i1  "'    acid 

sodium   sulphate   (90  peg    oent]  d   in  a  still, 

with  or  without  an  agitating  device  •    tho  residue  consist* 
of  anhydrous  sodium  sulphate,      I    I'.  B. 

CampAene;     Production  of  .     Badische    Anilin    und 

Soda  Fahrik.     Fr.  Pat.  368,170,  July  1H,  1 
Int.  Conv.,  July  20,  1905. 

Og.  Pat.  16.429  of  1906;   this  J.,  1906,  909.— 1    I     B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  1117.) 

riant*  ;  Action  of on  a  photographic  plate  in  the  dart. 

W.  .1.  Russell.  Roy.  Soc.  Proc,  B,  1906,  78,  385—390. 
The  property  possessed  bv  wood  of  acting  on  a  photo- 
graphic plate  (see  this  I  .1904,  988;  also  [906,  UI7 
possessed  by  leaves,  and  also  by  seeds,  roots,  bulbs,  and 
I  vegetable  substances.  To  obtain  this  action,  the  leaves 
must  be  partially  dried,  e.g.,  by  pressing  between  blotting 
paper.  The  time  necessary  for  exposure  varies  from  a 
few  minutes  to  IS  hours,  according  to  the  nature  and  con- 
ii  of  the  leaf.  The  action  may  be  accelerated  by  heat, 
but  the  temperature  must  not  be  above  55°  C.  Fresh 
leaves  are  more  active  than  old  dried  ones,  but  the  activity 
of  the  latter  may  be  considerably  increased  by  moistening 
slightly.  It  is  found  that  the  liquid  expressed  from  leaves 
and  absorbed  by  blotting  paper  is  also  capable  of  acting  on  a 
photographic  plate. — T.  F.  B. 

Selenium  ;   Studies  on  the  sensitiveness  of to  light. 

P.  von  Schrott.     Phot.  Korr.,  1906,  43,  432.      Chem.- 
Zeit.,  1906,  30,  Rep.  384. 

Crystalline  selenium  obtained  from  potassium  selenide 
is  not  sensitive  to  light,  nor  does  it  conduct  electricity. 
By  warming,  it  is  partially  converted  into  metallic 
selenium,  conductive,  and  sensitive  to  light.  The  red, 
crystalline  variety  of  selenium,  obtained  from  its  solution 
in  carbon  bisulphide,  is  also  converted  into  the  metallic 
condition  by  heating.  The  modification  obtained  by 
allowing  amorphous  selenium  to  remain  in  contact  with 
quinoline  for  fourteen  days  is  also  sensitive  to  light.  This 
property  disappears  at  temperatures  near  the  melting  point 
about  210c  C. ) :  when  cool  again,  its  resistance  is  found  to  be 
ased.  The  author  considers  that  the  increase  or 
decrease  of  electric  conductivity  is  probably  due  to 
ionisation  or  polymerisation  respectively  of  the  selenium. 

— T.  F.  B. 

English  Patents. 

Photographic  print.'  on   -self-toning"   paper;    Treatment 

of  .     F.   J.   Shepherd,   East   Molesey.    and    J.    J. 

Criftin  and  Sons,  Ltd.,  London.     Eng.  Pat.  527'!,  March 
...   1906. 

Prints    on    "  self- toning"   papers  are  immersed,  before 
on,  for  about  10  minutes    in  a  solution  of  aluminium 

chloride  (about  2  per  cent),  an  1  then  lixej  as  usual  :  the 

resulting  print.- are  stated  to  be  permanent,  and  of  excellent 

tone.— T.  F   B. 
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Photographic  pigment  paper.  A.  G.  Bloxam,  London. 
From  Neue  Photographisohe  Ges.,  A.-G.,  Steglitz, 
Germany.     Eng.  Pat.  14.435,  Juno  23.  1906. 

See  Ft.  Pat.  367.461  of  1006  ;    following  these.— T.  F.  B. 

Fbench  Patents. 

Photographic  pigment  paper.  Xeue  Photographisohe  Ges., 
Akt.-Ges.  Fr.  Pat.  367,461,  June  26, 1906.  Under  Int. 
Conv.,  Sept.  7,  1905. 
Pigment  papers  have  already  been  prepared  with  an  inter- 
mediate him  of  gelatin  or  other  colloid  soluble  in  hot 
water,  to  facilitate  the  removal  of  the  sensitive  pigment 
film  from  the  support  ;  however,  the  bichromate  solution 
used  for  sensitising  penetrates  into  this  intermediate  film 
in  places,  and  the  latter,  becoming  partly  insoluble,  does 
not  altogether  fulfil  its  purpose.  This  defect  is  overcome 
by  the  present  invention,  in  which  the  gelatin,  &c,  of  the 
intermediate  film  is  mixed  with  some  substance  which 
converts  bichromates  into  normal  chromates ;  sodium 
carbonate  is  stated  to  be  very  suitable,  as  also  are  other 
alkaline  compounds,  such  as  magnesium  oxide,  borax, 
sodium  phosphate,  &e.  The  intermediate  film  may  be 
prepared,  for  example,  by  dissolving  100  grins,  of  gelatin 
and  20  grms.  of  crystallised  sodium  carbonate  in  100  c.c.  of 
hot  water.— T.  F."B. 

Printing  from  relief  plates  with  a  liquid  medium  ;  Process 

of    .     Neue    Photographische    Ges.,    A.-G.      First 

Addition,  dated  June  27,  1906.  to  Fr.  Pat.  362,400,  Jan. 
13,  1906. 

See  Eng.  Pat.  996  of  1906  ;  this  J.,  1906,  952.— T.  F.  B. 

Photographic  printing  ;  Impts.  in .     T.   Manly.     Fr. 

Pat.  368,260,  July  21,  1906.     Under  Int.  Conv.,  Aug.  22, 
1905. 

See  Eng.  Pat.  17,007  of  1905  ;  this  J.,  1906,  655.— T.  F.  B. 
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Camphor    [in     celluloid]  :      Determination    of    .     A. 

Arnost.     XIX.,   page   1169. 

English  Patents. 

Nitrocellulose  ;   Solvents   for in  the   preparation   of 

explosives.     A.  T.  Cocking  and  Kvnoch,  Ltd.,  Birming- 
ham.    Eng.  Pat.  25,081,  Dec.  4,  1905. 

In  gelatinising  soluble  nitrocellulose  with  ether-alcohol, 
the  sheets  or  cords  are  very  liable  to  curl  up  or  become 
distorted  on  leaving  the  machine,  owing  to  the  rapid 
evaporation  of  the  ether.  The  use  of  acetone  and  amyl 
acetate  for  insoluble  nitrocellulose  and  nitroglycerin  com- 
pounds, is  also  attended  with  certain  manufacturing  diffi- 
culties, such  as  overheating  during  incorporation,  in  the 
case  of  acetone,  and  the  difficulty  of  removing  amyl  acetate 
on  drying,  owing  to  its  high  boiling  point.  The  invention 
consists  in  the  use  of  suitable  mixtures  of  acetone  and 
alcohol  as  a  solvent  for  nitrocellulose,  the  proportion  of 
the  two  ingredients  being  chosen  with  regard  to  the 
degree  of  nitration  of  the  nitrocellulose  used.  The  manu- 
facturing difficulties  mentioned  above  are  thus  avoided. 
In  the  manufacture  of  cordite,  Mark  1 ,  a  mixture  of  acetone 
(60  per  cent.)  and  alcohol  (40  per  cent.)  is  used  as  the 
equivalent  of  100  per  cent,  of  acetone.  Cordite  MD  can 
be  gelatinised  with  acetone  (70  per  cent.)  and  alcohol 
(30  per  cent.).  The  same  proportions  are  also  used  for 
aguncotton  containing  10  per  cent,  of  soluble  nitrocellulose, 
whilst  a  soluble  nitrocellulose  is  gelatinised  with  a  mixed 
solvent  containing  acetone  (40  per  cent.)  and  alcohol  (60 
per  cent.)  It  is  thus  possible,  by  the  use  of  suitable  mix- 
tures of  acetone  and  alcohol,  to  produce  a  complete  solvent, 
or  partial  solvent,  for  anv  form  of  nitrocellulose. 

— G.  W.  McD. 


Explosive  or  gunpowder  ;    Machines  for  making  grains  or 

flakes  of .     C.  Dobbs  and  J.  R.  Pitman,  Haskell, 

N.J.,  U.S.A.  Eng.  Pat.  13,S60,  June  16.  1906.  Under 
Int.  Conv..  June  29,  1905. 

See  Fr.  Pat.  367,548  of  1906  ;   following  these.— T.  F.  B. 

Powder;     Manufacture    of .     C.   Claessen,   Berlin. 

Eng.  Pat.  16,725,  July  24,  1906. 

Reduction  of  the  temperature  of  explosion,  and  increase 
of  the  stability  of  nitrocellulose  and  nitroglycerin  powders 
can  be  obtained  by  adding  to  them  completely  substituted 
ureas.  Diethvldiphenylurea  has  been  found  to  be  par- 
ticularly suitable  for  this  purpose.  These  tetrasubstituted 
ureas  present  the  advantage,  as  compared  with  such  a 
substance  as  camphor,  previously  used,  that  they  are 
non-volatile,  and  constitute  advantageous  gelatinising 
media  for  nitrocellulose. — G.  W.  McD. 

Lead  and  alloys  of  lead. ;  Solvent  for especially  suitable 

for  the  removal  of  lead  fouling  from  gun-barrels.  Kings 
Norton  Metal  Co.,  Ltd.,  T.  A.  Bayliss,  H.  W.  Brownsdon, 
and  H.  M.  Smith.  Eng.  Pat.  2506,  Feb.  1,  1906.  X., 
page  1153. 

Exjilosives  ;    U.S.  Census  of  .     Oil,  Paint,  and  Drug 

Rep.,   Oct.    29,    1906.     [T.R.] 

In     1905,     124     establishments,     having    a    product    of 

$29,602,884,  were  engaged  in  the  manufacture  of  explos- 
ives, as  compared  with  97,  having  an  output  of  S17, 125,41 
in  1900,  an  increase  of  73  per  cent,  in  the  value  of  products. 

The  following  table  shows  the  principal  materials  used  by 
kind,  quantity,  and  cost,  and  the  products  by  kind, 
quantity,  and  value  : — 

1905.  1900. 

Materials  used,  total  cost..  $17,203,667      $10,334,974 
Pyrites — 

Tons 12,256             * 

Cost    $67,261              * 

Sulphur — 

Tons  19,574               12,742 

Cost    $507,469           $317,383 

Nitrate  of  soda — 

Tons 133,034               88,524 

Cost    $5,608,557        $2,902,866 

Nitrate  of  potash — 

Tons 2,336                 1,847 

Cost    $175,258            $150,544 

Chloride  of  potassium — 

Tons 1,329             f 

Cost    $51,831             f 

Sulphuric  acid — 

Tons 18,298                 7,864 

Cost    $247,301            $130,699 

Nitric  acid — 

Pounds 2,699,500              467,587 

Cost    $122,047             $17,171 

Mixed  acids — 

Pounds 105,552,404         66,906.146 

Cost    $3,093,429         $1,505,754 

Glycerin — 

Pounds 24,561,527         16,983.918 

Cost    $3,129,665         $2,016,557 

Aqua  ammonia — 

Pounds 997,830             649,703 

Cost    $46,916             $11,303 

Alcohol — 

Gallons 850,560              136,520 

Cost    S231.353             $57,937 

All   other   components   of 

products    $1,516,859         $1,056,602 

All  other  materials     $1,765,665         $2,163,358 

Products,  total  value     $29,602,884       $17,125,417 

Explosives     $27,695,963       $16,950,976 

Gunpowder — 

Pounds 215,820,144       123,314.103 

Value $8,919,460         $5,310,351 

Nitroglycerin — 

Pounds 7,935.936             3.618,692 

Value SI. 620,117           $783,299 

•  Included  in  "  all  other  materials." 

t  Included  in  "  all  other  components  of  products." 
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1>\  11. mute — 

Pounds 130,920,829        85,841 

\  -i   ■      $12,900,193        $8,247,223 

Gun  cotton  or  pyroxj  tin 

ida ' '. ..  970             228 

Value $167,322               (3,702 

ikeless  powdet 

Pounds 6, '  B6  i  2,973,12(1 

Value $3,938,073        $1,655,948 

\l!  i                      res  ..  $160,798 

All  other  produots $1,906,92]           SI7U 12 

I'm  ii.  ii   Sr\  US    I'm 

Quncotton  blocks;    Pressing  o/          .     <•.  \V.   Bell,  Hayle. 
D.a   Pats.  B35.296  and  835,297,   Nov.   6,    II 

Ski-  Eng.  Pat.  17,415  of  1903  ;  this  J.,  1904,  B82.      I'.  I'.  B. 

Guncotton  blocks  ;   1' rasing  of .     G.  \V.  Bell,  [pswich. 

U.S.  Pat.  835,298,  Not.  6,  1906. 
See  Eng.  Pat  10,663  of  1904  ;  this  J.,  1905,  690.  -T.  V.  B. 

French  Patents. 

Rocket*  ;   Process  for  the  manufacture  of .      .1.  Stern 

and  S.  Molndr.     l'r.  Pat  367,537,  June  is.  1906. 

To  minimise  the  production  of  sparks  in  signalling  rockets, 
and  increase  their  luminosity,  it  is  proposed  to  use  coal 
in  the  composition,  in  place  of  the  wood-charcoal  usually 
employed.  The  following  is  given  as  a  suitable  com- 
position : — Barium  nitrate  (2  partsi.  milk  sugar  (2  parts), 
coal  (5  parts),  and  potassium  chlorate  (10  parts). 

— G.  W.  McD. 

Powder  ;   Machine  for  the  manufacture  of  polygonal  grains 

of .     C.  Dobbs  and  J.  R.  Pitman.     Fr.Pat.  307,54*. 

•June  28,  1906.     Under  Int.  Conv.,  June  29,  1906. 
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'.   \\.  Mi  li. 


By  means  of  two  feeding  cylinders  a  sheet  of  explosive 
is  passed  over  a  horizontal  knife  furnished  with  teeth  of 


imokeless  .     C.  Claeasen. 

it  368,344,  Julj   24,  1906. 


i.  16,725  of  1906;   preceding  these      I    I'.  B. 


XXIII.— ANALYTICAL  CHEMISTRY. 

(Continued  from  page   1122.) 
APPAS  1/  IS.   ,lr. 

Dialysis  under  sterile  ,-  method  for  . 

H."  T.    Brown,  F.    Escombe,   A.   M. -Mullen,  and  J.   H. 
Millar.     I.,   page   1135. 

I  m.msh  Patents. 

Oases;  Apparatus  for  analysing .     A.  Bayer,  Briinn, 

Austria.      Fnj;.    Pat.   2o.  Jan.    I.    190ft 

8.  Pat  834,040  of  1906;  this  J.,  1906,  1120. 
Reference  is  directed  under  Section  1,  Subsection  2,  of 
the  Patents  Act,  1902,  to  Eng.  Pats.  22,303  of  Is1.'.".  ; 
17. .".27  of  1900 j  24,948  and  27,063  of  1902;  and  20,770 
oi    1903.— T.  F.  B. 

INORGANIC— QUANTITATIVE. 


Determination   of  — 
Rhead.     Chem.    Soe. 


—    In/  titanium  trichloride. 
Trans.,    190b,   89,    1491  — 


K.    I.. 
L495. 

The  method  proposed  consists  in  reducing  an  acid  solution 
of  acupricsalt,  towhieh  potassium  thiooyanate  (10  20o.o 
of  a  10  per  cent,  solution)  has  been  added,  by  means  of 
titanium  trichloride  solution.  It  is  best  to  preserve  the 
titanium  solution  in  an  apparatus  with  a  hydrogen 
generator  attached  (see  Knecht  this  J.,  1903,  825).  In 
order  to  obtain  a  sharp  end  reaction,  the  titration  is 
ried  out  in  presence  of  a  ferrous  salt,  which  may  lie 
added  to  the  titanium  solution  or  to  the  copper  solution, 
preferably  to  the  latter.  The  ferrous  salt  is  oxidised  to 
the  ferric  Btate  bj  the  cupric  salt,  and  the  end  of  the 
titration  is  indicated  by  the  disappearance  of  the  red 
colour  due  to  ferric  thiocyanate.  The  titanium  chloride 
solution  is  prepared  by  boiling  50  i  .c.  of  a  strong  solution 
(commercial  2(1  per  cent.)  with  50  cc  of  strong  hydro- 
chloric acid,  and  diluting  to  2  litres.  It  j-  -tandardised 
by  ferrous  ammonium  sulphate  (compare  Knecht,  1>jc.  cit.). 
The  presence  of  ammonium  chloride,  sodium  acetate. 
zinc  sulphate  or  chloride,  ferrous  sulphate,  and  stannic 
chloride  have  no  influence  on  the  results.  Nitric  acid 
must  not  be  present,  and  if  ferric  salts  are  contained  in 
the  solution  they  are  determined  with  the  copper,  and  a 
correction  must  be  made.  The  titration  should  be 
carried  out  below  .'So  c.  The  results  compare  favourably 
with  those  obtained  by  the  electrolytic  and  iodide  methods. 

—  A.  - 


Mercury  , 


Volumetric  determination  of  .     E.  Kupp. 

Ber..   1906,  39.  3702-  -3704. 


Mercury  is  precipitated  from  an  alkaline  solution  by 
means  of  formaldehyde,  an  excess  of  A  10  iodine  solution 
is  added  to  convert  the  mercury  into  mercuric  iodide, 
and   the  excess*of  iodine   is   titrated   with   thiosulphate. 
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To  the  mercury  solution  (containing  about  0-2  grni.  in 
25—50  e.c.)  is  added  1  grm.  of  potassium  iodide,  so  that 
the  mercuric  iodide  formed,  goes  into  solution  again. 
The  liquid  is  made  alkaline  with  caustic  soda,  and  2 — 3  c.c. 
of  40  per  cent,  pure  formaldehyde  diluted  with  10  c.c. 
of  water  are  added.  After  30—60  sees.,  the  mixture  is 
acidified  with  acetic  acid,  and  an  excess  of  N/10  iodine 
solution  (25  cc.)  introduced.  Finally  the  free  iodine  is 
titrated  with  S/ 10  thiosulphate.  using  starch  as  indicator. 
Although  the  first  stage  of  the  reaction  is  somewhat 
modified  by  the  presence  of  nitric  acid,  in  the  case  of 
mercuric  nitrate,  yet  the  end  product  of  the  reaction  is 
the  same.  Mercurous  salts  must  first  be  converted  into 
mercuric  salts  before  treating  with  formaldehyde.  In 
the  case  of  mercuric  cyanide  it  is  advisable  to  acidify 
with  sulphuric  acid  instead  of  acetic  acid,  when  any 
cyanogen  iodide  formed  decomposes  again  into  cyanogen 
and  free  iodine. — B.  J.  S. 

Molybdenum  ;    Determination  of  .     J.    Darroeh   and 

C.  A.  Meiklejohn.  Eng.  and  Jlin.  J.,  1806,  82,  818. 
This  is  an  adaptation  of  the  well-known  molybdate 
method  of  estimating  lead.  From  0-5  to  1  grm.  of  the 
material,  ground  to  pass  a  100-mesh  sieve,  is  fused  with 
4  grms.  of  sodium  peroxide  in  a  nickel  crucible.  Ihe 
assay  is  kept  in  a  fused  state,  not  above  a  dull  red  heat, 
for  three  to  five  minutes,  and  is  then  allowed  to  cool, 
the  crucible  being  gently  rotated  during  the  whole  time. 
After  extracting  the  mass  with  boiling  water,  the  extract 
is  boiled  down  to  about  150  c.c,  filtered,  washed,  and 
the  nitrate  acidified  with  acetic  acid.  This  acid  solution, 
which  should  be  colourless,  is  then  titrated,  boiling, 
with  lead  acetate  solution  (25  grms.  per  litre),  which  has 
been  standardised  with  ammonium  molybda'-e  solution, 
itself  standardised  in  the  usual  way  with  lead  sulphate. 
The  titration  is  carried  out  as  in  the  estimation  of  lead 
by  the  molybdate  method,  tannic  acid  being  used  as 
indicator.  The  end  point  is  reached  when  the  brown 
colour  can  no  longer  be  obtained  with  a  drop  of  the 
solution  removed  to  a  plate.  If  the  ore  contains  much 
silica  and  iron,  it  is  better  to  mix  the  weighed  portion  with 
3  grms.  of  sodium  peroxide,  and  add  gradually  to  10  grms. 
of  fused  caustic  soda.  When  completely  fused,  another 
3  grms.  of  sodium  peroxide  are  cautiously  added,  and  the 
fusion  conducted  as  before.  The  method  was  found  to 
give  excellent  results  with  ores  and  ferro-molybdenum, 
the  complete  assay  occupying  not  more  than  an  hour. 

— F.  Sod>\ 

Hydrofluosilicic  acid  ;  Determination  of .    L.  Schucht 

and  W.  Moller.  Ber.,  1906,  39.  3693—3696. 
The  method  given  by  Sahlbom  and  Hinrichsen  (this  J., 
1906,  1068)  for  the  estimation  of  hydrofluosilicic  acid, 
though  accurate,  is  rather  involved.  The  authors  have 
been  working  for  some  years  to  obtain  a  method  based  on 
simple  titration.  Titration  with  alkali,  using  methyl 
orange  or  phenol phthaleln  as  indicator,  gave  results  which 
varied  with  the  concentration  of  the  solution,  owing  to 
hydrolytic  decomposition  caused  by  the  hydroxyl 
ions.  If  an  excess  of  neutral  calcium  chloride  solution  be 
added,  however,  titration  can  be  carried  out  in  the  cold, 
using  methyl  orange,  the  following  reaction  taking  place : — 

H2SiF6  +  3CaCl2  +  6XaOH  = 

3CaF2  +  6XaCl  +  H4Si04  +  2H20. 
In   practice  a  4-AT  calcium   chloride   solution   is  used, 
consistent   results    being   obtained    with    widely-varying 
dilutions. — B.  J.  S. 

Dithionic  acid  and  dithionates  ;    Analysis  of .      R.  H. 

Ashley.     Amer.  J.  Science,  Silliman,  1906,  22,  259—262. 

Chem,  Centr.,  1906,  2,  1356—1357. 
The  method  of  determination  examined  by  the  author 
consisted  in  decomposing  the  dithionate,  by  heating  its 
solution  with  hydrochloric  or  sulphuric  acid,  driving  over 
the  sulphur  dioxide  into  an  iodine  solution  by  means 
of  carbon  dioxide,  and  titrating  the  excess  of  iodine 
with  thiosulphate.  The  method  gives  good  results  when 
sulphuric  acid  is  employed,  but  unsatisfactory  ones  when 
hydrochloric  acid  is  used.  The  author  oflers  the  explana- 
tion that  with  sulphuric  acid,  the  liberation  of  the  whole  of 


the  dithionic  acid  is  soon  complete,  as  the  insoluble  1  arium 
sulphate  produced  is  removed  from  the  system,  Moreover, 
the  solution  can  be  concentrated  until  white  fumes  Legin  to 
appear,  without  any  appreciable  quantity  of  acid  distilling 
into  the  iodine  solution,  whereas  when  hydrochloric  acid 
is  used,  some  of  it  passes  over,  and  interferes  with  the 
sharpness  of  the  starch  reaction.  The  experiments  were 
made  with  barium  dithionate,  prepared  by  acting  with 
sulphur  dioxide  on  manganese  dioxide  suspended  in  water 
in  a  vessel  cooled  by  melting  ice.  adding  excess  of  barium 
hydroxide  solution,  filtering,  precipitating  the  excess  of 
baryta  from  the  solution  as  barium  carlonate,  and 
evaporating  the  filtered  solution.  The  salt  has  the  com- 
position, 1  aS206,2I  2U.  The  author  was  unable  to  obtain 
the  compound,  La!-2(J6,4H2(J,  which  has  Leen  previously 
described. — A.  S. 

Chlorine  and  bromine  ;  Separation  o] in  acid  solution 

hi/  lii/miii' it  j  i  iiuidc.  V.  Jannasch.  ter.,  1806,  39, 
3655—3659. 
A  method  for  the  quantitative  separation  of  iodine  from 
iodides  in  presence  of  bromides  and  chlorides,  by  heating 
with  hydrogen  peroxide  in  acetic  acid  solution,  has  been 
previously  oescriled  (this  J.,  1906,  199).  It  is  now  found 
that  an  efheient  separation  of  bromine  from  bromides  in 
presence  of  chlorio.es  can  be  efiected  in  a  similar  manner 
by  heating  with  hydrogen  peroxide  in  a  solution  con- 
taining a  considerable  quantity  of  free  sulphuric  acid. 
The  solution  (25  c.c.)  containing  the  halogens  is  heated 
with  a  mixture  of  25  c.c.  of  concentrated  sulphuric  acid, 
15  c.c.  of  water,  and  30  c.c.  of  6 — 8  per  cent,  hydrogen 
peroxide  solution,  and  the  liberated  bromine  is  carried  over 
by  a  current  of  carbon  dioxide,  and  absorbed  in  ammoniacal 
hydrazine  sulphate  solution,  from  which  it  is  subsequently 
precipitated  as  silver  bromide. — A.  S. 

Molybdic  acid  ;  Reduction  of  in  solution  by  molyb- 
denum, and  the  titration  of  the  reduced  solution  by  means 
of  permanganate.     M  Guichard.  VII.,  page    1145. 

Ozone ;    Gravimetric    determination    oj ,    and    ozone 

numbers  oj  oils.     P.  Fenaroli.     XII.,  page  1159. 


ORGANIC— QUALIT  AT  HE. 


Aconitine  , 


A    new    reaction    of   — 
page  1171. 


X.    Monti.    XX., 


Pyramidone ;    Some    microscopic    reactions    of .     F. 

Weehuizen.     XX.,  page    1171. 

Colloids ;     Contribution    to    the    chemistry    of    .     K. 

Winkelblech.     XXIV.,  page  1177. 

ORG  ASIC—  QC  A  ST  IT  AT  I VE. 

Sugar  beets  ;  Analysis  oj .     D.  L.  Davoll,  jun.     XVI. 

page   1163. 

Sugars  ;  Determination  of by  means  of  the  re/racjometer. 

L.  M.  Tolman  and  W.  B.  Smith.     XVI.,  page  1164. 

WhisJtt  v  ;  Mttlwds  for  the  determination  of  esters,  aldehydes, 

and  furfural  in  .     L.  M.  Tolman  and  T.  C.  Trescot. 

X\IL,  page  1167. 

Camphor  [in  celluloid]  ;  Determination  oj .    A.  Arnost. 

XIX.,  page    1169. 

Lcvulinic    acid;    Iodometric    determination    of . 

B.  Savare.    XX.,  page  1172. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

(Continued  from  page  1123.) 

Rare  earths  ;  Toxicity  and  action  on  fermentations  of . 

A.  Hebert.     Comptes  rend.,  1906,  143,  690—693. 

Pla>ts  were  not  injured  in  water  containing  the  sulphates 
of  zirconium,  thorium,  cerium,  and  lanthanum,  until 
the    concentration    reached    5    grms.     per    litre,     \east. 
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diastase,   and    eraulsin    were   "killed"    b 
thorium  an  I  zirconium  even  at  o  con 
per  litre,  whilst  cerium  and  lanthanum  salts  a 
have  no  ■''  tion.     J.  I .  D. 

Sucroclastic  action  oj  ac\  h  ns  in/lit* 
K.   J.   Caldwell,     r 

78  -V.  272     295.      (I  ddwell, 

this  J.,  1904,  1166.) 
Btmss  i-  laid  "'i  the  need  of  maintaining  the  proportions 
of  water  and  acid  as  well  as  that  of  the  hydi  -taut 

throughout  experiments  of  this  kind,  bo  that  the  amount 
of  the  added  Bubstance  >>  the  only  variable.  Che  experi- 
ment !.  the  results  ol  whioh  lt  i  in  tabular 
form,  show  that  oane  sugar  itself  an, I  several  othei  oarbo- 
hydrates  have  a  relatively  Bmall  though  verj  distinct 
increasiu  t  on  the  rate  of  inversion  of  cans  -iiL'cr 
by  acids  ;  alcohol  has  a  marked  inhibit  .  probably 
because  it  enters  into  competition  with  the  water  anil 
withdraws  hydrogen  chloride  from  it;  glycerol — a 
non-electrolyte  -occupies  an  intermediate  position  bet  ween 
alcohol  and  the  carbohydrates,  and  the  weak  electrolyte, 
acetic  acid,  also  has  but   little  influence.      metallic 

the  rate  of  change,  the  influence  of  those  derived 
from  monad  metals  being  already  considerable,  and  that 
of  salts  derived  from  deals  at  least   twice  This 

aeti\  it  v  is  due  to  their  dehydrating  influence.  To  ascertain 
the  "  degree  of  hydration  "  of  the  salt,  the  extent  to  which 
it  was  necessary  to  dilute  the  weight -normal  solution  in 
order  to  reduce  the  value  of  the  constant  K  to  510  -the 
standard  value — was  determined  in  each  case.  The 
values  arrived  at  were  as  follows,  the  figures  indicating 
mols.  of  water  per  tool,  of  the  salt  :  ammonium  chloride, 
10;  potassium  chloride,  10;  sodium  chloride  1:5: 
barium  chloride.  Ill  :  and  calcium  chloride.  22.  Tables 
are  also  given  to  show  the  Influence  of  various  carbo- 
hydrates on  the  electrolytic  conductivity  of  solution 
hydrogen  chloride  and  sulphuric  acid. — E.  F.  A. 

Colloids  ;     Separation   of bu    /  Bechhold. 

7..  (hem.  und  ind.  der  Kolloide.  L906,  1.  107     108. 

The  now  accepted  fact  that  colloidal  solutions  are  of  the 
nature  of  suspensions  rather  than  solutions  proper,  entails 
the  supposition  that  colloidal  particles  can  be  sepai 
from  their  "solvent"  by  means  of  suitable  tillers.  The 
author  has  bu  teee  led  in  preparing  such  filters  by  impreg- 
nating bases  of  vegetable  fibre  or  wire  gauze  with  gelatinous 
materials  of  varying  concentration.  Filtration  is  carried 
out  in  a  specially  designed  apparatus  at  pressures  of 
0-2  to  4  atmospheres.  In  this  way  pure  "  sohent  "  may 
be  withdrawn  from  colloidal  solutions  of  arsenic  sulphide, 
ferric  hydroxide,  egg-albumin,  hemoglobin,  and  globulin. 
Jellies  of  different  concentration  act  as  filters  of  different 
permeability  ;  thus  it  was  found  possible  to  separate 
mixtures  of  colloidal  silver  and  hemoglobin,  and  to 
fractionate  mixtures  of  peptone-albumoses.  Enz 
and  toxins  have  a  tendency,  not  shared  by  ordinary 
albuminoids,  to  combine  with,  or  "dye."  the  filtering 
material. — W.  A.  C. 

Colloids  ;     Contribution    to    the    chemistry    of    .     K. 

Winkelblech.     Z.  angew.  Chem.,  190b.  19.  1953 

When  a  solution  of  gelatin  is  vigorously  shaken  with 
benzine  (petroleum  spirit  I.  some  of  the  colloid  is  preci- 
pitated as  a  stiff  emulsion  of  gelatin,  benzine,  water,  and 
air.  With  very  dilute  solutions  the  result  is  a  permanent 
■whitish  ring  of  exceedingly  small  bubbles.  -  >und 

the  walls  of  the  vessel.  This  reaction  is  very  delicate. 
serving  to  detect  a  few  mgrms.  of  gelatin  per  litre.  It 
is  best  carried  out  with  quantities  of  10  c.c.  in  a  vessel 
of  the  diameter  of  an  ordinary  test-tube.  Slight  acidity 
of  the  solution  is  favourable,"  but  in  presence  of  much 
acid,  alkali,  or  salt,  the  test  must  lie  performed  on  larger 
quantities.  It  is  found  that  petroleum,  united  paratfin. 
benzene,  chloroform,  and  carbon  bisulphide  may  also  be 
used.  .Solutions  of  other  colloids,  both  organic  and 
inorganic,  give  the  reaction.  Tannin  reacts,  but  gallic 
acid  does  not.  Conversely,  solutions  of  fats  in  hydro- 
carbons give  similar  permanent  layers  of  emulsion  with 
water  or  (better)  dilute  alkaline  or  acid  liquids. — \V.  A.  C. 
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in/   i-    .  mi  of  some  rccnt   decisions  given 

by  the  J  ;  — 


Article. 


I  ,u  ill 
whioh 

dutiable. 


Casein,   as  an   albumen    not 
specially  provided    ■ 
as  lactarene      

Si  moKnO,  a  by-product  m  the 

manufacture  of  wheat 
flour,  used  as  a  farinaceous 
food,  and  for  making  pud- 
dings, &c,  as  an  unenume- 
rated  manufactured  art  iole 

Printing      pa /•<  r.      A      thin, 
flimsy  coloured  papal 
to  be  used  for  "  printing 
circulars   and    printing   of 
all  kinds."   but 
to  be  suitable  for  books  or 
newspapers,     dutiable    as 
paper    not    specially    pro 
led  for 

Zinc  white  paint,  or 
ichite  paint.roul-.uiui. 
but  not  containing  lead. 
ground  in  oil  and  reduced 
liquid  form  by  the 
addition  of  varnish  and 
turpentine,  and  thus  ready 
for  use  as  a  liquid  paint,  is 
not  dutiable  as  "  zinc. 
oxide  of,  and  white  paint 
or  pigment,  containing 
zinc,  but  not  containing 
lead,  .  .  .  ground  in 
but  is  dutiable  as  paint, 
not  otherwise  specially 
provided   for      

Bipolins. — Paints  or  colours, 
known  as  ripolins  are  sub- 
ject to  the  same  rate  of 
duty,  under  the  same  pro- 
vision      

Wood  charcoal  produced  by  a 
burning  process  by  which 
every  characteristic  of 
wood  is  eliminated  is  not 
dutiable  as  a  manufa  ture 
of  wood,  but  as  a  non- 
enumerated  manufa 
article     

Chemical  glasswan  — Articles 
composed  exclusively  of 
blown  glassware  in  the 
form  of  fla 
designed  for  use  in 
chemical  laboratorie- 

Articles  designed  for 
similar  use  but  composed 
of  moulded  or  pressed  glass 
or  of  blown  glass  in  com- 
bination with  parts  of 
moulded    glass    or    other 

material      

WoultT  bottles,  or  flasks 
(both  terms  interchange- 
ably applying  to  the  same 
article)   


41, s 
or 
694 


Section  6 


402 


58 


do. 


Section  6 


100 


! 


112 
99 


Bate  ot  Duty. 


Free. 


20  %  ad  vol 


25% 


30% 


do. 


20  %       „ 


60% 


Various  rates 
according  to 
'  capacity. 
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Herman'  Chemical  Industry. 

Chern.   Trade  J.,  Xov'  17,   1906. 

The  report  of  the  Association  for  the  Protection  of 
the  Interests  of  the  Chemical  Industry  of  Germany 
refers  to  the  development  which  took  place  during  1905, 
and  to  the  profitable  nature  of  the  chemical  undertakings 
as  revealed  by  the  reports  of  a  number  of  companies. 
The  Association  has  drawn  upon  the  returns  issued  by 
142  companies,  with  an  ordinary  share  capital  of 
£23.000,000,  and  bonds  and  mortgage's  totalling  £4,200.000, 
while  the  reserve  funds  stand  at  £7,100,000.  These 
companies  paid,  for  1905,  £3.475,000  in  dividends  and  as 
bond  and  mortgage  interest,  being  an  average  of  10T2  per 
cent,  as  compared  u ith  9-52  per  cent,  in  1904.  If,  however, 
only  the  average  dividends  distributed  in  recent  years 
are  compared  with  one  another,  and  the  most  prosperous 
year  hitherto  (1899)  be  taken  as  a  unit  at  100,  the  ratios 
work  out  as  follows  for  the  past  few  years  : — 1S99,  100  ; 
1900,  91-1  ;  1901,  90-9  ;  1902,  87-8  : '  1903,  93-3  ;  1904, 
97-7  ;  and  1905,  106-2.  It  will  thus  be  seen  that  the 
year  1905  has  eclipsed  1899,  which  was  the  record  year 
of  the  last  period  of  prosperity.  It  is  assumed  that  the 
present  year  will  not  exhibit  any  material  change  in  the 
favourable  development  of  the  German  chemical  industry, 
notwithstanding  the  operation  of  commercial  treaties 
disadvantageous  to  the  export  trade  of  the  country. 


New   Books. 

Savons  et  Bougies.  Paul  Puget,  In-,.  Chimiste 
E.C.P.,  Prof,  a  l'Ecole  Superieure  de  Commerce  de 
Nantes.  Librairie  J.  B.  Bailliere  et  Fils,  Rue  Haute- 
feuille,  19.     Paris.     1907.     Price  5'frs. 

Small  8vo  volume,  containing  382  pages  of  subject 
matter,  and  an  alphabetical  index.  The  text  is  illustrated 
with  79  engravings,  and  treats  of  the  following  subjects  : — 
Soaps.  I.  Fatty  Hatters.  II.  Soaps  and  Candles. 
III.  Decomposition  of  neutral  fatty  matters.  IV. 
Glycerin.  V.  Hard  Soa-  s.  VI.  Soft  Soaps.  VII.  Toilet 
Soaps.  VIII.  Soaps  icr  Industrial,  Medicinal,  and 
Veterinary  application.  IX.  Soap  Analysis.  Candles. 
I.  General  considerations.  II.  Stearic  and  Palmitic 
Acids.  III.  Tallow  Melting.  IV.  Separation  of  Solid 
from  Liquid  Fatty  Acids.  V.  Manufacture  and  Analysis 
of  Candles. 

Contribution  a  l'Etude  de  la  Saponification  des 
Corps  Gras.  Par  M.  Maurice  Nicloux,  D.es.Sc,  M.D. 
Librairie  Scient.  A.  Hermann,  Rue  de  la  Sorbonne,  6, 
Paris.      1906.     Price  3  frs. 

Pamphlet,  8vo  size,  containing  73  pages  of  subject 
matter,  and  a  table  of  contents.  The  subject  is  treated 
under  the  following  heads  : — I.  Introduction.  II.  His- 
torical. III.  Extraction  of  the  active  substance  of  the 
seed  of  the  Castor  Oil  plant — the  cytoplasm.  IV.  Disso- 
ciation of  the  Cellular  Constituents.  V.  Cytoplasm  and 
grains  of  Aleuron.  VI.  Measure  of  Activity.  VII.  Study 
of  the  Hydrolysing  properties  of  the  isolated  Cytoplasm. 
VIII.  Are  the  active  powers,  specially  the  Hydrolysing 
power  of  the  Cytoplasm,  not  due  to  the  presence  of  a 
soluble  ferment  ?  IX.  Application  of  the  preceding 
experimental  results  to  the  study  of  some  points  in 
Vegetable  Physiology.  XII.  Detailed  study  of  Saponi- 
fication.    XIII.  General  conclusions. 

Outlines  of  Qualitative  Chemical  Analysis.  By 
Frank  Austin  Gooch  and  Philip  Embury  Browning, 
Professor  and  Assistant  Professor  of  Chemistry  in  Yale 
University.  John  Wiley  &  Sons,  New  York.  1906. 
Chapman  &  Hall,  Ltd.,  London.     Price  5s.  lid. 

8vo  volume,  containing-  139  pages  of  subject  matter, 
and  an  alphabetical  index.  Ihe  subject  matter  is 
comprised  under : — I.  Introductory.  11.  The  Basic 
Analysis.  III.  Acidic  Analysis.  IV.  The  Systematic 
Examination      V.   Organic  Compounds. 


Ice  Formation,  with  Special  Reference  to  Anchor- 
Ice  and  Frazil.  By  Howard  T.  Barnes,  M.A.Sc, 
D.Sc.,  &c,  Associate  Professor  of  Physics,  McGill 
University,  Montreal.  John  Wiley  &  Sons,  New  York. 
1906.     Chapman  &  Hall,  Ltd.,  London.     Price  12s.  6tJ. 

8vo  volume,  contains  250  pages  of  subject  matter 
with  39  illustrations  and  a  chart  with  sectional 
plans.  There  is  also  an  alphabetical  index.  The  subject 
matter  is  treated  under  the  following  heads  : — Intro- 
duction. I.  Physical  Laws  governing  the  Transfer  of 
Heat.  II.  Physical  Constants  of  Ice.  III.  Formation 
and  Structure  of  Ice.  IV.  Sheet,  Frazil,  and  Anchor  Ice. 
V.  Precise  Temperature  Measurements.  VI.  River  Tem- 
peratures. VII.  Theories  to  account  for  Frazil  and 
Anchor-Ice.  VIII.  Methods  of  overcoming  the  lee 
Problem  in  Engineering  Work. 


Ferric  and  Heliographic  Processes.  A  Handbook 
for  Photographers,  Draughtsmen,  and  Sun  Printers. 
By  George  E.  Brown.  Dawbarn  &  Ward,  Ltd., 
6,  Farringdon  Avenue,  London,  E.C.,  1906.  Price 
2*.  net. 
Small  8vo  volume,  containing  126  pages  of  subject 
matter,  two  pages  of  bibliography,  and  an  alphabetical 
index.  There  are  17  illustrations.  The  subject  matter 
treats  of  the  following  items  : — I.  The  Ferroprussiate 
Process.  II  Toning  Blue  prints  and  their  Uses.  III. 
Ferroprussiate  in  Tri-colour  Work.  IV7.  Kallitype  Process. 
V.  Obernetter  Process.  VI.  Uranotype  Process.  VII. 
Prints  on  Fabrics — Prints  in  Dyes.  VIII.  Heliographic 
Processes  compared.  IX.  Preparation  of  Heliographic 
Papers.  X.  Marking  Tracings  for  Sun  Copying.  XL 
Outfit  for  Heliographic  Printing.  XII.  Ferroprussiate, 
or  White  Line  on  Blue  Ground.  XIII.  Pellet,  or  Blue 
line  on  White  Ground.  XIV.  Ferrogallie,  or  Black  Line 
on  White  Ground.  XV.  Brown  Line  on  White  Ground. 
XVI.  Minor  Heliographic  Processes.  XVII.  Paper  and 
Sizing.     XVIII.   Chemicals. 


Practical  Radiography.  A  Handbook  of  the  Appli- 
cations of  the  X-Rays,  with  many  Illustrations.  By 
A.  W.  Isenthal  and  H.  Snowden  Ward.  Second 
Edition.  Dawbarn  &  Ward,  Ltd.,  6,  Farringdon 
Avenue,   London,   E.C.     1898.     Price  '2s.  6d.  net. 

8vo  volume,  with  157  pages  of  subject  matter  and  68- 
illustrations.  The  matter  is  classified  under  the  following 
heads  : — 1.  Practical  Radiography. — Historical.  II. 
Apparatus.  Ill  Electrical.  IV.  Photographical.  V. 
Medical.  VI.  Diagnostical  Applications.  VIII.  Thera- 
peutic Value  of  the  X-Rays.  VTII.  General  Applications, 
and  Probabilities.     IX.   Theory  of  the  X-Rays. 


Paper  Technology*  :  An  Elementary  Manual  on  the 
Manufacture,  Physical  Qualities,  and  Chemical  Con- 
stituents of  Paper  and  of  Paper-making  Fibres.  By 
R.  W.  Sindall.  Technical  Adviser  to  the  Government 
of  India.  Chas.  Griffin  &  Company,  Ltd.,  Exeter 
Street,  Strand,  London.    1906.     Price  12s.  6d.  net. 

8vo  volume,  containing  247  pages  of  subject  matter,  and 
an  alphabetical  index.  The  text  is  illustrated  with  a 
frontispiece,  13  plates,  and  158  illustrations.  The  subject 
matter  is  classified  under  the  following  heads  : — I.  Intro- 
duction. II.  Technical  Difficulties  relating  to  Paper. 
III.  Rag  papers.  IV.  Esparto ;  Straw ;  Notes  on 
Beating.  V.  Wood  Pulp.  VI.  Wood  Pulp  Papers.  VII. 
Packing  Paper.  VIII.  "Art "Papers.  IX.  The  Physical 
Qualities  of  Paper.  X.  Chemical  Constituents  of  Paper. 
XI.  The  Microscope.  XII.  Fibrous  Materials  used  in 
Paper-making.  XIII.  Analysis  of  a  Sheet  of  Paper. 
XIV  The  C.B.S.  Units.  XV.  Cellulose  and  its  Deri- 
vatives. XVI.  History,  Chronology,  and  Statistics.  XVII. 
Dictionary  of  Technical  Terms.  XVIII.  Glossary  of 
various  Papers,  with  brief  notes  as  to  origin  of  same,  and 
use  of  the  Papers.  XIX.  Questions  on  "  Paper  Manu- 
facture "  set  by  the  City  and  Guilds  of  London  Institute, 
1902—1906. 
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Official  Notices. 

JAMESTOWN    EXPOSITION:     BPBCTAL    ILCOHOL 

i:\mr.i 1. 

An  exposition  is  to  ba  held  al  Jamestown,  Vs.,  r.s  A., 
from  April  itith  to  Nor.  30th  1907,  ' ■■■  attobrnta  the  300th 
anniversary  of  the  tir~t  English  settlement  on  North 
American  soil.  A  special  feature  will  be  an  exhibit  of 
the  various   apparatuses,    machines,  and    appliances    b\ 

which  the  heat,  light,  and  power  which  can  I btained 

from  alcohol  may  Ik'  utilised  for  domestic,  agricultural, 
ami  manufacturing  purposes,  and  also  of  the  irl 
manufacture  into  which  alcohol  niters  as  a  component 
or  factor.  The  exhibit  will  be  under  the  superintendence 
of  Prof.  Charles  B,  Monroe,  of  George  Washington 
University,  to  whom  all  applications  for  spare  shook]  lie 
addressed. 

SECRET  COMMISSIONS  AND  BRIBERS 
PREVENTION  LEAGUE. 

A  league  for  the  prevention  of  secret  commissions 
and  bribery  has  been  formed  under  the  auspices  of  the 
London  Chamber  of  Commerce.  Among  the  objects  of 
the  league  are  to  expose  flagrant  cases  01  bribery,  rorrnp. 
tion,  and  blackmail,  and,  if  necessary,  to  take  step,  to  prose- 


L 11 K      DETERIORATING  01  tCID 

PICKLE"     ON     STEEL    RODS,     AND    THEIR 
PARTIAL  RRSTORA1  [ON  OS  "  BAKTN 

IIV    IIFHIIKUl      \      IUKKK    AND    W.    K     LAM 

lr   is    the    oniveraal     practice    in    wire    mannfaobu 

"  pickle  "  tie-   ite    '   I   nls  >n  Oldef  to  remove  the  bl 

of  oxide  before  drawing  them  into  wire  This  has  l"in.' 
ben  known  i  i  deteriorate  the  quality  of  the  rods,  but  it 
has  been  found  that,  if  the  .t  250    K. 

for  some  h  they  ■•re  in  ■  ^mi 

-nre  restored,  and  can  then  l»-  drawn  into  wire 
The  following  physical  testa  were  mole  in  order  to  Bnd 
out  qnantil  iravely  the  amount  of  such  deterioration  and 
sobseqoenl  restoration  of  the  tods,     The  work  ■  u   1  na 

imples  token  in  the  differenl  -ul'-s   if  the  pro.,--,  ,,f 
mannfacture  at  the  ImperiaJ  Steel  and  Wire  Compel 
plant  at  Collingw 1.  Ontario,  al   tie-  suggestion  of  the 

>k.vr.  Mr.  .1.  A.  Currie.  Simples  of  tone  different 
coils  of  rods  were  tiken  in  the  following  -ii;«: — 
il)  Before  treatment  with  acid;  (2)   after  acid  nktanhig ; 

ftcr  rusting;  (4)  after  lime  coating;  (5)  after 
Inking.     Table  1.  shows  tie-  tensile  strength,  percentage 

^ition  over  8  ms..  and  percentage  contraction  of  the 
r'«ls  ;  the  strength  of  the  hath,  time  immersed,  and  time 
■  if  baking  are  also  given  :  — 


Tablk  I. 


Strength  in  lb.  per  sq.  in. 


Klongation  over  8  ins 


Percentage  contraction. 


Rod 


Before  treatment     65,700 

After  acid  cleaning 61,400 

„     rusting   62,*oo 

„     lime  coating    I     65,700 

„     baking 65,700 


per  cent. 

1  ■  r  ■    at 

n r  oral 

per  cent. 

per  cent 

59.700 

69,1011 

16 

18 

12 

63 

66 

•7 

59.700 

94,200 

16 

13 

13 

38 

44 

47 

57,000 

64.700 

17 

14 

11 

38 

47 

44 

59,700 

07.111)11 

16 

14 



37 

47 

41 

58,000 

67,600 

16 

13 

— 

57 

66 

56 

The  strengths  of  acid  used,  at  1U0'  C.  were  :  A,  38  per  cent.  ;    li.  11  per  cent   ;  and  C,  10  per  cent.  :  and  'lie  Unas  Of  uano 
in  the  baths  :    A,   1  hr.  ;    B,  45  mins.  ;    C,  1  hr.   10  mios.     All  the  rods  remained  in  the  "  baker  "  for  about  4  hours. 


cute;    and  also  to  assist  its  members  ami  subscribers  in 
any    action    which    may    be    considered    by    the    Council 

necessary  to  recover  secret  commissions  paid  or  received. 

All  communications  should  be  addressed  to  the  v 

Mr.  A.  E.  W.  t.wvn,  68,  Coleman  Street.  London.   K.C. 


Deaths. 

Bernavs.  Joseph,  l/o  96,  Newgate  Street.   London.   E  i '. 

1        Dee.  24. 

Blass,  Edward,  Essen  (Ruhr),  Germany. 

Cabot,  Samuel.   141.   Milk   Street,   Boston,  Mass.,   U.S.A. 

Nov.  26. 
Potts.  Jos.  T  .  Price's  Patent   Candle  Co..   Bromborough 

Pool,  Dec.  11. 


Canadian  Section. 

M,  ding  held  at  Toronto,  <  /.    October  25,    1906. 

PEOT.    W.    H.     ELLIS    IN    THE    CBAIE. 


A  paper  on  "•  Industrial  Alcohol  and  its  Uses  «  u  read 
by  Dr.  W.  P.  Cohoe,  and  a  number  of  the  members  took 
part  in  the  discussion  thereon. 

Sir  William  Peekts.  who  was  the  guest  of  the  evening, 
was  then  introduced  by  the  Chairman,  and  gave  the  meeting 
an  account  of  his  discovcrv  of  mauve  in  1856,  and  of  the 
obstacles  which  had  to  be  overcome  before  it  couldbe 
produced  on  a  manufacturing  scale  (see  this  J.,  1906,  759). 
(See  also  pages  1207-8.) 


The  tests  were  made  with  a  Richie  machine,  by  the  kind 
permission  and  with  the  assistance  of  the  staff  in  the 
iSngmflering  Department,  L'niversity  of  Toronto.  It  may 
be  observed  that  the  ultimate  strength  remains  through- 
out the  process  as  constant  as  can  be  expected  of  that 
kind  of  test.  The  percentage  elongation  over  S  ins.  rather 
unexpectedly  remains  constant,  but  the  sudden  drop  in 
the  ability  to  contract  to  a  small  '"neck,"  before  break 
occurs  immediately  after  acid  treatment,  and  remains 
practically  constant  until  after  *'  baking,"  when  a  marked 
recovery  in  this  property  occurs,  the  three  rods  agreeing 
well  in  this  behaviour.  It  is  important  to  note  that  on 
this  property  of  "  necking  in,"  or  contracting  in  area  on 
stretching,  depends  the  property  of  drawing  well  through 
the  die.  which  i~  a  conical  hole  in  a  block  of  tungsten 
steel. 

This  deterioration  and  recovery  at  the  same  st    I 
the   process  is  also   well   showu   in   the  following  bending 
tests,  which  corroborate  the  contraction  tests  :  — 

Table  II. 


el  suing 


After 


Bod  A 
..  B 
..    C. 


100 

70 

100 

60 

100 

71 

64 
56 
55 


64 
57 
53 


After 

baking 


100 

99 

100 


These   figures  are   relative,   of  course,   and  equ- 
ability  to   bend   a   certain   number   of   times   through   a 
definite  angle   before   breaking.     They  are  the   result    of 
averaging  eicht   or  ten   tests   in   each  case.      The  highest 
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number  was  taken  as  100.  and  the  rest  calculated  propor- 
tionately. The  results  show  a  break  in  the  bending 
properties  of  the  rod  immediately  after  acid  treatment, 
and  a  recovery  after  "baking."  thus  corresponding  to  the 
effect  on  the  rods  as  indicated  by  the  contraction  tests. 

Shearing  tests  were  also  made,  but  the  differences  were 
so  small  that  no  conclusions  could  be  drawn  from  them. 

An  examination  of  the  wires  of  different  diameters 
drawn  from  these  rods  (correspondingly  marked  A,  B,  C) 
was  also  made  in  the  same  manner  : — 


Table  III. 

Tensile  strength  and  percentage  contraction  of  wires. 
1.  Tensile  strength. 


Wires  A. 


Wires  B. 


Wires  C. 


Diam.  in. 

lb.  per  sq.  in. 

lb.  per  sq.  in. 

lb.  per  sq.  in. 

(a) 

0175 

72,900 

93,700 

93,700 

<t» 

0142 

112,600 

113,900 

113,900 

(c) 

0-112 

117,300 

122,400 

122,400 

(d) 

0-091 

— • 

138,400 

131,000 

(e) 

0-072 

137,000 

150,000 

150,000 

2.  Percentage 

contraction. 

per  cent. 

per  cent. 

per  cent. 

(a) 

0-175 

62.0 

54 

47 

(6) 

0-142 

450 

38 

36 

(c) 

0-112 

285 

31 

32 

id) 

0-091 

— 

36 

33 

(«) 

0-072 

20-0 

37 

30 

It  will  be  observed  that  wires  B  and  C  have  a  higher 
tensile  strength  than  wire  A.  Incidentally  the  increase  of 
tensile  strength  on  drawing  out  will  be  observed.  The 
fall  in  contraction  area  percentage,  as  the  diameter  of 
the  wires  tested  decreases,  is  not  so  great  in  B  and  C  as 
it  is  in  A.  This  means  that  these  wires  could  probably 
be  drawn  through  two  more  dies  before  annealing 
would  be  necessary,  while  wire  A  would,  in  all  likelihood, 
stand  no  more  drawing.  Thus  B  and  C  appear  to  be  the 
better  wires.  The  only  difference  in  the  treatment  uf  the 
rods  was  that  rod  A  was  cleaned  in  38  per  cent, 
sulphuric  acid,  while  rods  B  and  C  were  cleaned  in  10  per 
cent.  acid.  They  were  all  "  baked  "  about  four  hours — 
longer  than  usual — and  are  probably  restored  as  much 
as  possible.  The  results  indicate  that  strong  acid  causes 
an  unnecessary  amount  of  deterioration  in  the  rod,  and 
that  only  weaker  acid  should  be  employed. 

Table  IV.  gives  the  comparative  bending  abilities  of 
the  wires  :  this  also  would  indicate  that  wires  B  and  C  are 
the  better. 

Table  IV. 

Bending  tests  on  the  wires. 


Wire  A. 

I 

Wire  B. 

Wire  C. 

Diam.  in. 

to) 

0-175 

91 

100 

100 

|h) 

0-142 

90 

97 

100 

(c) 

0-112 

89 

100   . 

83 

Ml 

0-091 

— 

100 

80 

If) 

0-072 

86 

100 

94 

Many  superintendents  of  plants  have  attributed  the  de- 
terioration to  the  presence  of  sulphur,  knowing  that  sulphur 
renders  steel  "cold  short."  This  appears  to  the  authors  to  be 
highly  improbable,  as  careful  analyses  show  no  difference 
in  the  sulphur  content,  which  was  0-051  per  cent,  both 
before  and  after  treatment.  It  seems  much  more  probable 
that  a  "  hydride  "  of  iron  is  formed,  as  has  often  been 
suggested.  Several  tests  confirmatory  of  this  idea  were 
obtained,  but  not  sufficiently  conclusive  for  present 
publication.     The  investigation  is  beinj    continued. 


London  Section. 


Heeling  held  at  Burlington.  House,  on  Monday, 
November  5,  1906. 


MR.    K.    J.    FMSWELL  IN   THE   CHAIR. 


The  Chairman  announced  that  the  Committee  had 
elected  Dr.  Lewkowitsch  to  the  position  of  Vice-Chairman. 

Before  calling  on  Sir  William  Ramsay  to  give  his  dis- 
course he  had,  at  the  request  of  the  Committee,  to  appeal 
to  the  members  to  endeavour  to  increase  the  membership 
of  the  London  Section. 


THE     ADVANTAGES     OF    INVESTIGATING     THE 
UNLIKELY. 

BY   SIR    WILLIAM   RAMSAY,    K.C.B.,    F.R.S. 

I  have  been  asked  to  give  an  address  to  the  members 
of  the  London  Section  to-night — I  will  not  call  it  a  paper. 
One  of  the  luxuries  in  which  I  can  only  too  seldom  indulge 
is  to  say  something  not  for  publication,  and  you  have 
gratified  my  wish  in  this.  But  you  have  laid  on  me  the 
injunction  to  talk  to  the  members  of  the  Section  from  my 
personal  experience  ;  and  this  must  excuse  my  egotism. 
For  you  will  have  noticed,  gentlemen,  the  already  too 
frequent  use  of  the  first  personal  pronoun  singular. 

"  De  minimis  non  curat — lex."  I  suppose  this  is  true  : 
lawyers  say  so.  What  I  am  here  to  do  is  to  try  to  con- 
vince you  that  science  and  industry  should  attend  to 
trifles.  It  is  possible,  I  suppose,  in  real  life  to  judge  what 
are  trifles  and  what  are  not ;  I  am  not  convinced  that  it 
always  is.  But  in  science  it  Is  not  so  easy.  And  yet — 
a  man  who  studies  the  markings  on  a  butterfly's  wing, 
or  counts  the  bristles  on  the  antennae  of  a  bee  surely 
cannot  be  doing  anything  very  important ;  but  I  am 
judging  of  a  science  not  ours,  and  of  one  of  which  I  know 
next  to  nothing.  Such  markings,  however,  may  have 
led  a  Darwin  or  a  Wallace  to  propound  the  theory  of 
natural  selection  ;  and  the  bristles  may  be  the  organs  of 
a  sense  unknown  to  us  by  means  of  which  the  bee  gains 
impressions  from  some  form  of  radiant  energy  incapable 
of  impressing  our  grosser  or  differing  sense-organs.  No, 
I  fancy  there  are  no  negligibles  in  Nature. 

"  Flower  in  the  crannied  wall, 
I  pluck  you  out  of  the  crannies, 
Hold  you  here,  root  and  all  in  my  hand, 
Little  flower — but  if  I  could  understand 
What  you  are,  root  and  all,  and  all  in  all, 
I  should  know  what  God  and  man  is." 

It  would  be  easy  to  illustrate  this  theme  by  instances 
taken  from  the  work  of  others  :  work  which  in  its  final 
form  has  revolutionised  science  and  industry.  I  should 
like  to  quote  the  much-quoted  instance  of  Faraday,  when 
he  withdrew  a  magnet  out  of  a  coil  of  wire,  and  observed 
that  a  current  flowed  during  the  withdrawal.  Think 
what  that  simple  experiment  has  taught  us  of  the  nature 
and  method  of  the  action  of  electricity,  and  of  its  relation- 
ship to  magnetic  strain  ;  and  think  too  of  the  wonderful 
development  of  this  simple  deed :  how  myriads  of 
dynamos  are  transmitting  energy  over  thousands  of 
miles  of  wire — energy  which  furnishes  us  with  light,  with 
power,  and  which  may  some  day  be  utilised  for  distribut- 
ing heat  over  our  cities  ! 

No  tale  about  my  own  attempts  can  compare  in  interest 
with  such  a  fairy  tale  of  science  ;  but  I  shall  obey  the 
Chairman's  behest  and  tell  you  what  there  is  to  tell. 

(The  author  then  gave  a  sketch  of  the  discovery  of  argon, 
helium,  neon,  krypton,  and  xenon,  and  of  the  spontaneous 
change  of  the  emanation  from  radium  into  helium ;  these 
subjects  are  treated  in  full  in  "  Gases  of  the  Atmo- 
sphere," 2nd  Ed.,  Macmillan  &  Co.,  1905.) 

The  lecturer  concluded  as  follows: 

These,  gentlemen,  are  the  results  of  some  uf  inv  investi- 
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gations  of  the  "  unlikely."     It   w  is  improbable  that  air 
should  be  found  to  contain  five  overlook)  d  and 

perhaps  still  more  improbable  thai  a  m ■■.-.  tld  I"' 

evolved    in    quantity    on    heating    oertain    well-known 
minerals.     The     acme     of     unlikeliness     was,     howi 
reaclii'd  when  it  was  proved  that  a  gas,  oontinuoualy  t 
evolvi'd  from  compounds  of  radium,  itself  spontaneously 
ohanged   partially   into   helium.     It    Buggests   thai    it    is 
worth  while  looking  for  similar  changes  m  other  torn 
matter,  and  points  towards  universal  of  the 

elements  to  the  lowest  members  of  their  p  riodic  oolumns, 
I  have  bean  engaged  in  that  research  for  about  two  years. 

As  to  the  advantages  of  rach  invi  is,  it  is  hardly 

necessary  to  expound  them  to  an  audience  nn  h  a 
First  of  all,  it  satisfies  the  curiosity  which  all  members 
of  the  human  race  possess,  or  at  least  should  possess — 
the  curiosity  to  taste  of  the  tree  of  knowled 
it  correlates  knowledge  :  by  supplying  miBsing  links,  it 
increases  the  value  of  what  is  known  ;  and  lastly,  it 
shows  that  more  is  sometimes  gained  bj  speculative 
chemistry — trying  for  results  against  long  odds  than  in 
slowly  and  laboriously  accumulating  results  which  could 
have  been  foretold. 

Dr.  Divers  expressed  the  opinion  that  Sir  William 
Ramsay's  lecture  would  be  valuable  in  print  in  order  to 
place  it  in  the  hands  of  those  aspiring  I  D  chemical 

research,  as  an  illustration  of  its  methods. 

Following  some  general  remarks,  Mr.  Tykkr  said.  "  If  we 
cannot  believe  a  little  bit  in  what  we  do  not  see,  it  is 
perfectly  certain  we  shall  noi  get  very  much  out  of  what 
we  may  see." 

Mr.  I.Ko\  Caster  pointed  out  that  the  neon  vacuum 
tube  shown  had  been  made  use  of  by  1'rof.  Fleming  in 
his  Cantor  Lectures.  It  could  be  used  as  a  very 
sensitive  detector  of  the  distribution  of  potential  of 
stationary  waves,  by  the  variation  of  its  glow.  When 
moved  in  space  and  brought  next  to  anode  of  potential,  it 
did  not  glow,  but  when  held  near  a  loop  of  potential  it 
glowed  brightly.  With  the  aid  of  the  neon  tube,  the 
practical  application  of  the  Cymometer  (wave  meter)  for 
measurement  of  long  electric  waves  was  demonstrated. 
This  was  an  instance  to  show  how  the  unexpected  might 
turn  out  to  be  very  useful. 

Mr.  .1.  C.  Richardson  asked  if  Sir  William  1 
could  say  anything  about  the  later  discoveries  of  l'ro- 
fessor  Rutherford's  with  reeard  to  the  absorption  of  the 
rarer  gases  by  means  of  cocoa-nut  charcoal.  There  was 
a  letter  from  Sir  James  Dewar  in  "  Nature  "  recently,  and 
the  previous  week  from  Professor  Rutherford,  from  which 
it  appeared  that  the  radio-active  material  from  radium 
was  absorbed  by  cocoanut  charcoal. 

The  Chairman  said  some  30  years  ago  he  was  a- 
to  Sir  Norman  Lockyer,  and  had  many  times  obsi a 
the  D  3  line  in  the  chromosphere  of  the  sun.  For  a 
long  time  they  were  unsuccessfully  engaged  in 
endeavouring  to  discover  helium  in  various  minerals, 
amongst  others  in  the  Lenarto  meteorite  which  fell  in 
Sicily  about  the  year  1860.  This  lecture  has  shown  how 
the  unsuccessful  attempts  of  older  workers  are  gradually 
corrected,  and  presently  out  of  apparent  chaos  order 
ensues.  With  regard  to  the  question  of  the  investigation 
of  the  unlikely  technologists  may  learn  a  great  deal, 
because  they  are  continually  meeting  with  small  diffi- 
culties which,  in  the  hurry  of  manufacturing  operations. 
are  put  aside,  but  all  of  which  more  or  less  deserve  investi- 
gation. Sometimes,  of  course,  these  matters  are  in. 
gated.  The  successful  working  of  Lightfoot's  black  was 
traced  to  the  aniline  salts  used  on  copper  rollers  for 
printing  on  the  cloth,  entering  into  the  reaction  and 
causing  the  production  of  that  colouring  matter,  the  most 
permanent  cotton  black  known  until  the  last  few- 
years.  Again,  within  recent  years  there  was  the  dispute 
about  the  preparation  of  rhodamine,  when  it  turned 
out  that  one  of  the  reasons  for  the  success  of  a  particular 
patented  process  was  because  the  material  of  the  auto- 
clave neutralised  the  hydrochloric  acid  of  the  so-called 
anisoline  hydrochloride"  and  allowed  the  methylation 
to  take  place.  When  an  enamelled  autoclave  was  used 
the  reaction  failed.  That  explained  a  direct  conflict  of 
evidence  on  the  part  of  distinguished  investigators  before  a 
court  of  justice. 


Sir  \\  ll  I  MM  RaMSAI  Mid  if  it  ha  I  not  I-  •  n  f-r  I  >r 
Travers  and  his  efficient  aid,  he  thought  the  last  part  ol 
the  work  would  not  have  been  don  rily  at 

it    was.     After    all.    the    most     Important    d 

,Miic  <>r  technii  i  taut. 

All  the  gaaea  of  the  at  1  in  i  harcoal. 

helium  least  and  tenon  most    01  oourse  the  emanation 

-.sill  also  be  absorbed,   being  an  easily  oondensible  gas; 

sir  James  Dewar  had  point  it  to  bo  as 

orbable  as  carbon  dioxide.    Their  boiling  punts  ,i 

differ  very  much,     1 1  Rutherford 

mid  have  written  what  he  did;    it  was  obviously  an 

oversight     There  was  no  reason  why  thi  iiould 

not  eondi  a  matter  ol  hot  they  afl  did  d  - 

helium    less   easily    than    hydro  I    more    volatile. 

The  condensation  of  helium  is  very  slight,  but  neon  is 
fairly  easily  condensed    ;    indeed  thl  lins  in  the 

reoal  at  atmospheric  tcm|>eraturc  to  a  considerable 
extent,  and  requires  a  high  temperature  before  it  can  all 
bo  pumped  out.  of  course  with  increase  of  atomic 
weight,  and  consequent  increase  of  density,  the  absorption 
by  charcoal  becomes  greater  and  greater.  He  should  be 
quite  prepared  to  hear  that  the  emanation  oould  be 
easily   absorbed   and    ret  harcoal,    so   that    by 

leaving  air  containing  the  emanation  over  charcoal,  it  is 
as  certain  that  the  emanation  would  be  absorbed  as  it  is 
that  carbon  dioxido  would  be  absorbed  under  similar 
imatances. 
In  conclusion  he  should  like  to  elaborate  his  last  sentence 
a  little.     "  We  aro  a  sporting  race.     There  are  two  ways 

i  <>f  working.  You  can  either  do  what  is  already  done — you 
•  an  earn  your  daily  bread,  get  in  your  money,  save  it  and 

do  a  day's  work  in  a  day,  and  BO  i ontent.     Or  you  can 

speculate.     These   tw lira  •    have   their   analogs 

chemistry.  You  can  either  follow  the  regular  routine 
and  prepare  organic  compounds,  each  new  one  of  which 
is  so  like  the  last  that  its  properties  and  behaviour  can 
be  predicted.  Occasionally  an  interesting  compound 
turns  up;  interesting  because  it  differs  from  what  might 
have    been    expected.     Though    there    are    some    giants, 

1  for  example.  Prof.  Emil  Fischer  of  Berlin,  the  average  man 
is  content  to  do  little  bits  of  work  of  this  nature  and  is 
quite  happy.  On  the  other  hand,  it  is  possible  to  give  a 
hostage  to  fortune,  as  it   were  mething  tl 

i  not  very  probable.  Some  people  like  to  do  ordinary 
routine  "work  :  some,  on  the  contrary,  like  to  tempt 
Providence,     I   am   one   of   those    who   prefer   the   latter 

'•  course,  and  I  venture  to  think  that  Providence  has 
recompensed  mo  to  some  extent." 


Meeting  held  at  Burlington  House,  on  Monday.  Dee.  3,  1906. 


DR.    J.    LEWKOWITSCH   IN   THE   CHAIR. 

THE    DIRECT    ESTIMATION    OF    ANTIMONY. 

BY    nERBEET    W.    ROWELL 

The    extensive    use    of    antimony    alloys    makes    their 

!    analysis  a  matter  of  importance  to  the  chemist  and  metal- 

1    lurgist,  and  any  improvement  upon  the  tedious  separation 

of   antimony    by   the   gravimetric    process   is   worthy   of 

-deration.     The     method     to     be    described,     which 

depends  upon  the  oxidation  of  antimonious  to  antimonic 

chloride    bv    potassium    bromate    in    hydrochloric    acid 

i   solution,  according  to  the  equation 

KBrU-  -  3Sbl '!,  +  6H<3   - 3SbClt  +  KRr  +3H-0 
I    was  first  suggested  by  Gyory  and  modified  by  Nissenson 
nd  Siedler  (Chem.-Zeit,   1903,  27.  749;    this  ,T .   1903, 
'.'"71    for   testing   hard    leads.        After   many   trials   their 
!    process  was  modified  to  the  meth  >d  following: — 

The  sample  to  b  inld  be  in  as  line  a  state  of 

division  as  possible.  Samples  of  alloys  should,  if  possible, 
first  be  cast  into  thin,  narrow  bars,  so  that  they  may 
solidify  with  a  minimum  amount  of  "  piping,"  for  large 
slowly  solidified,  give  a  "  piping "  which  often 
differs  considerably  from  the  rest  of  the   ingot     Alloys 
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are  conveniently  sampled  with  a  line  hack-saw,  and  the 
sawings  rejected  which  do  not  pass  a  30-mesh  sieve. 


Samples  of  antimonial  lead. 


Taken  from 


Antimony. 


Small  bar  quickly  solidified 
1  cwt.  bar  slowly  solidified 


Small  bar  filed  completely 


Alloy  Z  in  sawings  from 
thin  bar 

AUoy  7.  in  sawings  from 
thin  bar  


per  cent. 

Outside  of  bar 10-80 

"  Piping  "  (very  slight)     ,  10-80 

Outside  of  bar "-59 

"  Piping  "   7-79 

Filings  through  60  mesh 

sieve     7-89 

Filings  through  30  and 

on  60  mesh    7-89 

Filings  left  on  30  mesh  .  7-89 

Sawings  through  30  mesh         9-42 

Sawings  left  on  30  mesh    j         9-42 


Standard  arsenious  chloride  solution. — 0'8236  grm.  of 
pure  powdered  arsenious  oxide,  dried  carefully  at 
100°  C,  is  weighed  into  a  500  c.c.  graduated  Bask. 
About  5  c.c.  of  10  per  cent,  sodium  hydroxide 
solution  are  added,  and  the  flask  shaken  and  gently 
warmed  until  the  arsenic  is  completely  dissolved  ;  5  c.c. 
of  strong  hydrochloric  acid  are  added  and  the  solution 
made  up  to  the  mark  with  water.  Fifty  c.c.  of  this  solution, 
equivalent  to  O'lO  grm.  of  antimony,  are  measured  off  with 
a  pipette,  the  delivery  of  which  has  been  checked  against 
the  500  c.c.  flask.  A  solution  made  in  this  way  and  kept 
in  a  well-stoppered  bottle  remains  unchanged  for  a  fort- 
night without  oxidation. 

The  indicator. — 0-1  grm.  of  pure  methyl  orange  is  dis- 
solved in  100  c.c.  of  hot  water.  Drops  of  this  indicator 
should  be  taken  out  with  a  tube  to  avoid  the  stain  left  about 
the  neck  of  the  bottle,  as  this  or  an  old  solution  is  liable 
to  leave  a  stain  and  spoil  the  sharp  finish.  Methyl  Blue 
and  other  methyl  colours  stable  in  hydrochloric  acid 
generally  stain  the  solution,  while  indigo  turns  green 
toward  the  finish,  and  the  end  is  not  so  easily  distin- 
guished as  with  methyl  orange.  More  of  a  solution  of 
indigo  is  also  required  to  produce  a  sufficient  colour,  which 
makes  the  test  a  trifle  higher. 

The  standard  potassium  bromale  solution  is  approxi- 
mately N/20,  and  is  made  by  dissolving  1-41  grms.  of  the 
"  pure  "  salt  in  1  litre  of  water.  The  theoretical  quantity 
is  1-3926  grms.  per  litre,  but  the  "  pure  "  salt  always 
contains  bromide,  which,  however,  makes  no  difference 
to  the  test.  To  standardise  the  solution,  '20  c.c.  of  strong 
hydrochloride  acid  are  added  to  50  c.c.  of  the  standard 
arsenic  solution,  and  the  mixture  just  brought  to  the  boil. 
Thirty  c.c.  of  the  bromate  solution  are  then  added,  and 
the  titration  is  finished  in  exactly  the  same  way  as  in  the 
method  below,  observing  all  the  precautions.  The 
solution  should  be  standardised  every  week,  as  it  loses 
value  at  the  rate  of  about  2'5  c.c.  per  litre  per  week. 

A  one-fifth  normal  solution  may  be  used  for  titrating 
larger  quantities  of  antimony. 

Bromine  solution. — Thirty-five  c.c.  of  pure  bromine, 
thoroughly  shaken  up  with  250  c.c.  of  strong  hydro- 
chloric acid,  makes  a  saturated  solution,  and  leaves  excess 
of  bromine.  The  required  quantity  is  conveniently 
measured  by  dipping  in  a  pipette  without  any  stem  below 
the  bulb  and  so  allowing  it  to  fill. 

Method  of  analysis. — One  grm.  of  ore  or  alloy,  containing 
not  more  than  0-15  grm.  of  antimony,  is  weighed  off  into 
a  500  c.c.  Bohemian  beaker.  These  quantities  may  be 
varied,  providing  that  more  of  the  substance  can  be  con- 
veniently dissolved,  and  that  the  amount  of  standard 
bromate  solution  required  is  within  the  compass  of  the 
burette  used.  To  the  sample,  25  c.c.  of  concentrated  hydro- 
chloric acid  and  5  c.c.  of  the  saturated  solution  of  bromine 
in  hydrochloric  acid  are  added ;  the  covered  beaker  is  then 
rilaced  on  a  warm  iron  plate,  so  that  the  temperature  is  not 
nigh  enough  to  drive  off  the  bromine  before  complete 
solution  is  effected,  and  occasionally  shaken  until  complete 
solution  takes  place. 

Antimony  oxides,  and  precipitates  of  mixed  oxides 
of  antimony  and  tin  which  do  not  dissolve  readily  in  this 
way,  may  be  fused  with  eight  times  their  weight  of  caustic 
soda  in  a  silver  crucible  at  a  dull  red  heat,  till  the  mass  turns 


yellowish-green.  The  fused  mass  is  dissolved  in  as  little 
water  as  possible,  and  transferred  to  a  500  c.c.  beaker, 
and  the  solution  acidified  with  hydrochloric  acid  and 
evaporated  down  to  10  c.c,  when  20  c.c.  of  hydrochloric 
acid  are  added.  To  reduce  the  antimony,  3  or  4  grms. 
of  fresh  sodium  sulphite  crystals  are  added,  the  cover  and 
sides  of  the  beaker  lightly  rinsed  down  with  water,  and  the 
liquid  evaporated,  with  the  cover  on,  to  10  c.c.,  or  a  little 
less  if  possible.  Although  there  seems  to  be  little  risk  of  the 
antimony  oxidising  during  the  evaporation,  the  cover  is 
better  kept  on,  as  it  retards  the  evaporation  very  little, 
and  often  saves  a  test  when  it,  or  one  near  to  it,  spirts 
through  evaporating  too  far. 

Sodium  sulphite  is  better  than  sulphurous  acid  for 
effecting  the  reduction,  as  it  raises  the  boiling  point  con- 
siderably towards  the  finish,  and  ensures  complete 
volatilisation  of  the  arsenic.  If  more  than  2  or  3  per  cent, 
of  arsenic  is  present,  20  c.c.  of  strong  hydrochloric  acid 
and  5  c.c.  of  saturated  sulphurous  acid  are  added,  and  the 
liquid  boiled  down  again. 

To  the  concentrated  solution,  20  c.c.  of  strong  hydro- 
chloric acid  and  40  c.c.  of  hot  water  are  added,  the  cover 
and  sides  of  the  beaker  are  rinsed,  and  the  whole  is  boiled 
for  one  minute  to  remove  traces  of  sulphurous  acid.  The 
standard  solution  of  potassium  bromate  is  now  run  in  to 
within  a  few  c.c.  of  the  necessary  amount,  with  constant 
and  thorough  stirring,  and  at  the  rate  of  30  c.c.  at  most 
every  50  seconds.  If  lead  chloride  begins  to  crystallise, 
the  solution  must  be  boiled  again,  but  otherwise  two  drops 
of  Methyl  Orange  solution  are  added,  and  bromate  run  in 
drop  by  drop  till  the  colour  of  the  indicator  is  destroyed. 
The  solution  should  be  at  a  minimum  temperature  of 
60°C.  and  should  be  kept  thoroughly  stirred  during  the 
titration  so  that  a  local  excess  of  bromate  never  forms, 
otherwise  some  of  its  value  is  lost  before  attacking  the 
antimony.  The  result  is  calculated  from  the  equation 
(c.c.  of  bromate  required  by  1  grm.  sample — blank)  10  _  0,  „, 
c.c.  of  bromate  required  by  50  c.c.  of  arsenic  solution. 

A  blank  test  should  be  made  occasionally  in  exactly  the 
same  way  as  above,  omitting  the  sample,  and  the  result — 
which  should  not  exceed  0-2  c.c. — subtracted  from  each 
test. 

Possible  sources  of  error. — The  most  probable  sources 
of  error  are  the  incomplete  removal  of  arsenic  or  sulphur 
dioxide. 

Oxidation  need  not  be  feared  if  the  cover  is  kept  on. 
The  liquid  must  not  be  allowed  to  evaporate  to  dryness, 
as  antimonious  chloride  begins  to  volatilise  at  about  195°C, 
and  boils  at  220°C. 

I<ead,  zinc,  tin,  silver,  chromium,  and  sulphuric  acid 
have  no  effect  upon  the  test,  but  large  quantities  of 
calcium  and  ammonium  salts  tend  to  make  the  result  too 
high. 

Iron  tends  to  make  the  results  high,  but  not  in  as  great 
a  ratio  as  copper.  Iron  is  very  slightly  reduced  by 
sulphurous  acid  in  a  strong  hydrochloric  acid  solution, 
and  if,  before  adding  the  sodium  sulphite  to  a  test,  it  is 
boiled  down  to  as  small  a  volume  as  possible  and  made  up 
again  with  cold,  strong  hydrochloric  acid,  the  effect  of 
iron  is  almost  destroyed.  With  this  precaution,  1  per 
cent,  of  iron  raises  the  test  about  0-02  per  cent.,  while  5  per 
cent,  has  very  little  more  effect. 

The  effect  of  copper. — Copper  is  partially  reduced  by 
sulphurous  acid  in  a  strong  hydrochloric  acid  solution, 
and,  under  the  conditions  of  the  method  given,  raises  the 
test  in  a  fairly  constant  ratio  as  shown  by  the  following 
figures  : — 

Grm.  Sb 
0-001  grm.  copper  as  cupric  chloride  in  a  blank  test  =  0-0001 
0-005  ..  „  „  „  „        =0-0005 

0-01O  „  „  ,.  „  .  =0-0012 

Alloy  Z— 9-42  %  Sb. 


+  0-1 
+  0-3 
+0-6 

+  0-6 
+  0-9 
+  1  -0 
+20 
+  5-0 


%  of  copper  as  cupric  chloride 


9-45 
9-48 
9-51 
9-51 
9-55 
9-55 
9-75 
10-37 
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The  quickest  and  most  satisfactory  method  ol  obviating 

the  offeot  of  copper  is  to  dissolve  the  substance  in   IS 
hi  nitric  in-ill  1:2,  evaporate  jusl  todryn      ,  and  boil  fi 
few  minutes  with  50  c.c.  ol  I  percent    niti  How 

to  settle  and  pour  oil  the  liquid  through   i  fine  filter,     Vdd 
30  o.o.  of  f>  per  cent    solution  of  ammonium  nitrate,  boil 
i.  and  transfer  :ill  the  precipitate  to  tho  filter,  wash 

m\, i   or  three  times    with  a  hot   ;">  per  cent,  solutu i 

ammonium   nitrate,  ami   drj    the   filter   and    preoipi! 
Separate  the  latter  from  the  filter  and  fuse  it  and  tin- filter 
ash  together  as  directed  above.     Alloy  /.  oontained  9*42 
per  cent,  of  antimony;    when  5  per  cent    of  copper  was 
added  and  separated  as  above  two  determination! 
percentages  of  9-40  and  hut. 

Perhaps  as  exact  a  way  when  the  oopper  amounts  to 
about  1  percent,  is  to  subtract  0-012  percent,  of  antimony 
for  every  01  per  cent,  of  copper,  the  copper  being  esti- 
mated by  a  separate  oolorimetrio  test. 

The  efficiency  of  the  method. — An  estimation  of  antimony 
in  an  antimonial  lead  can  be  carried  out  in  one  hour  from 
the  time  of  weighing.  Over  "200  estimations  have  been 
made  in  connection  with  this  paper,  and  the  following 
typical  examples  show  the  accuracy  of  the  method: — 

Alloy  Z —  Per  cent. 

(Commercial   lead   and   antimony),    highest 

test  (one) " 9-45 

(Commercial    lead    and    antimony),    lowest 

test  (two)      .* 9-39 

(Commercial  lead  and  antimony),  averageof 

22  tests ". 9-42 

Average  of  four  tests,  gravimetric,  weighed 

as  Sb2S3     9-37 

A  Hon    A— 

(Lead,     arsenic,     antimony),     four     tests, 

bromate  method       8-65 

t,Lead,  arsenic,  antimony),  two  tests,  gravi- 
metric as  Sb2S3       ■  •  •  8-70 

men  of  well-formed  stibnite  (traces  Fe  and  Ask  jj.oj 

prepared  Sb2S3  |  71-36 

The  Tetical   value  of  Sb2Su       71-4J 

Discussion. 

Mr.  Benedict  Kitto  said  most  people  had  expel 

alty  in  getting  exact  results  in  the  analysis  of  antimony 

alloys  and  ores,  further,  most  of  the  processes  in  use  were 
long  and  tedious,  and  required  great  care.  He  should 
have  much  interest  in  trying  the  author's  process.  If  it 
was  possible  to  carry  out  an  antimony  assay  in  an  hour 
or  an  hour  and  a  half  with  accuracy,  it  would  be  a  gi 
advantage. 

Mr.  T.  C.  Cloud  said  this  paper  was  of  value,  inasmuch 
as  a  rapid  method  of  determining  antimony  in  had  was 
described,  which,  to  mineralogists  interested  in  lead,  was 
a  great  consideration.  It  it  was  possible  to  make  an 
estimation  in  one  and  a  half  hours  or  even  two  hours,  lead 
chemists  would  be  extremely  gratified.  He  was  sure 
many  of  them  would  try  the  process  and  see  if  it  was 
really  all  the  author  claimed  for  it. 

.Mr.  A.  Pump  said  that  since  1889  he  had  u- 
process  first  devised  by  Herroun  in  1SS5  for 
the  volumetric  determination  of  antimony.  This  con- 
sisted in  dissolving  the  alloy  in  hydrochloric  acid  with 
potassium  chlorate,  and.  after  removing  all  free  chlorine, 
adding  potassium  iodide  and  titrating  with  thiosulphate 
as  in  the  iodide  process  for  copper.  An  allowance  for  any- 
copper  present  was  made  by  determining  that  metal 
colorimetrically.  The  presence  of  iron,  however,  seriously 
interfered.  The  method  adopted  for  sampling  the  alloy- 
was  similar  to  that  described  by  the  author,  a  hack  saw 
being  used  to  obtain  finely  divided  particles,  but  in 
order  to  obtain  homogeneous  samples,  the  alloy  as  received 
was  melted  under  paraffin  wax  or  heavy  petroleum 
oil,  and  then  cooled  suddenly  by  pouring  on  to  a 
slab  of  iron.     In  ordinarv  work  the  time  taken  for  making 


a    determination    by     Herroun       pro.  ,        v..      loin."  r    than 
I  hat  u  Inch  the  author  clamed  for  tin-  |  bed, 

but,  including  the  oorrection  foi  Inlj 

under  two  horn        I  whether  the  i 

"i  one  hour  stated  to  bi    '  far  the  Be*   pro 

He  luded  the  time  required  loval  of  the  ooppei 

and   "on.    The  limii     ol   m  ouraoy   in   the  nen      root 

repealed  to  be  higher  than  in  the  Herroun  -  pro 
in  «luch.  under  usual  laboratory  cond 
of  about  0*2  to  0*3  per  cent,  on  an  alloy  ol  about  in  to 

12   pat   oent,    ant  it i  idirj    obi  unable.    This 

lowei  degree  of  aocoj  i  however,  quiti     at!  factory 

for  practical  purposes  when  dealing  with  commercial  wl 
and  anti-friction   all 
Mr.  T,  B.  Met  in ik  referred  to  the  iodine  procoai  r»  ently 
deviled    by    Dr.   John    Clark.     There   was   no  doubt    that 
method    was   susceptible   of   gri  y,    and    at 

e    time    was    very    speedy.      The    ordinary    il 
which    occurred    in    type-metal    alloys    and    anti-'rn  tion 

■  i-  appeared  to  exercise  very  little  prejudicial  effect 
on  the  author'-,  process,  and  he  thought  it  very  remarkable 
that  copper  should  have  so  Blight  an  influence. 

Mr.  W.  K.  Kkii>  said  he  did  not  understand  why  the 
samples  were  sifted.  He  would  have  thought  that  the 
liner  and  coarse  portions  had  different  compositions. 
lie  had  met  that  difficulty  himself,  and  found  a  good  way- 
was  to  use  a  number  of  fret  saws  lixed  side  by  side.  The 
tilings  so  obtained  were  pra  Ideally  identical  in  size  and  of 
similar  composition. 

Mr.    A.    ('.    Ciiu'mw    referred    to   a    method   recently 

i  libed  for  the  separation  of  arsenic  from  antimony  and 
some  other  metals  by  driving  it  off  as  methyl  arsenious 
ester;    good  results  were  said  to  Ik-  obtained.      He  would 

jest  that  the  author  should  try  if  it  would  sufliie  to 
n  move  1  to  .'i  per  cent,  of  arsenic  from  antimony  and  tin, 
as,  if  so,  it  might  shorten  his  process  to  some  extent. 

Mr.  Rowell,  in  reply,  said  the  sample.-  should  be  in  a 
fine  state  of  division  so  as  to  rapidly  effect  Bolutkm  :  if 
the  particles  were  large,  considerable  time  was  occupied  in 
dissolving  them,  which  had  to  he  done  at  a  low  temperature. 
He  had  found  the  same  fault  as  Mr.  Reid  with  some  ail 
On  tho  average,  the  savings  through  a  30-inch  sieve  never 
varied  from  those  left  on  the  sieve,  but  those  through  a 
i  h  mesh  might  vary  if  there  was  a  "piping"  in  the 
sample.  That  was  why  the  30-inob  sum-  was  used,  which 
was  as  large  as  was  compatible  with  speed.    The  i  I 

of  the  iron  was  greater  when  reduction  took  place  in  more 
dilute  solution.-.     If  2  to  3  per  cent,  ol  re  present, 

it  was  necessary  to  boil  down  with  a  tittle  more  Bulphurous 
acid,  which  might  take  another   15  or  20  minutes.     Hi 
tried  every-  other  method  l«foiv  Bottling  on  this  process, 
iding  modifications  of  the  iodini  and  could 

never  get  satisfactory  results.  The  extreme  difficulty  of 
estimating     antimony     gravimetricafly      i  rally- 

admitted.  There  were  many  chance-  of  losing  antimony 
and  for  including  other  element-  in  the  t'mal  precipitate. 
There  was  possible  loss  of  antimony  oxide  soluble  in  the 
nitric  acid  solutions,  and  antimony  Bulphide  soluble  in 
sulphuretted  hydrogen  solutions;  there  was  passible 
incomplete  separation  of  tin  and  arsenic  and  incomplete 
separation  of  lead  and  copper  soluble  in  alkaline  sulph- 
antimonate  solutions,  and  in  case-  where  the  sulphide 
was  converted  into  the  trioxide.  sulphur  was  invariably 
included.  He  frequently  met  with  differences  of  I  to  11 
per  cent,  on  the  same  sample  tested  by  several  different 
chemists,  The  method  he  had  described" was  not  free  from 
difficulty',  but  he  believed  it  would  be  found  to  be  a  great 
deal  better  than  any  other  in  use.  In  the  hands  of  an 
ordinary  laboratory  "assistant  the  analyses  ought  to  be 
within  0-1  per  cent,  of  the  correct  result. 
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It  is  difficult  to  arrive  at  any  just  or  even  approximate 
estimate  of  the  amount  of  chemical  disinfectants  used  in 
this  or  any  other  country.     Some  slight^idea  of  what  va-t 
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quantities  must  bo  consumed  in  the  course  of  each  year 
may  be  gathered  from  the  fact  that,  as  calculated  from 
statistics  kindly  supplied  to  me  by  medical  officers  of  health, 
a  low  estimate  would  place  the  amount  used  for  municipal 
work  in  English  towns  in  the  engineers"  departments  alone 
at  10  galls,  of  liquid  disinfectants  and  300  lb.  of  solid 
disinfectants  per  1,000  people;  by  adding  to  this  the 
quantities  used  by  Government  Departments,  hospitals, 
public  and  private  institutions  and  l>\  private  individuals, 
.■ne  ean  readily  realise  that  the  production,  distribution, 
and  application  of  disinfectants  must  concern  a  large 
industry. 

Whether  the  free  use  of  disinfectants  could  largely  and 
with  advantage  be  dispensed  with,  is  a  question  which 
does  not  come  into  the  scope  of  this  paper.  There  is. 
however,  no  doubt  that  the  judicious  use  of  good  chemical 
disinfectants  is  a  great  and  valuable  means  of  fighting 
disease,  while  on  the  other  hand  the  use  of  worthless 
disinfectants  is  a  public  danger.  On  this  account  it  is 
essential  that  we  should  have  a  reliable  method  for 
estimating  the  value  of  all  substances  used  as  germicides. 

Iu  the  course  of  time  the  substances  used  as  disinfectants 
have  tended  to  become  more  and  more  complicated. 
<  hemist.s  have  vied  with  one  another  in  attempting  to 
mix  the  most  varied  substances  in  the  hope  of  producing 
the  perfect  disinfectant,  until  a  point  has  been  reached 
where  the  analytical  chemist  finds  himself  practically 
defeated  ami  unable  to  determine,  in  many  cases,  the 
constituent,  parts  of  the  mixture — and  it  avails  him 
little  in  those  cases  where  he  is  successful,  for  the  germi- 
cidal properties  of  a  mixed  disinfectant  depend  quite  as 
much  on  the  method  of  mixing  as  on  the  substances 
mixed.  Chemical  analysis  is,  therefore,  in  the  majority 
of  cases  out  of  the  question,  and  is  in  no  way  necessary, 
since  as  disinfectants  are  intended  for  the  destruction 
of  the  germs  of  specific  diseases,  it  has  long  been  recog- 
nised that  the  only  satisfactory  method  of  judging  the 
value  of  a  substance  which  is  to  be  used  for  this  purpose 
is  by  measuring  the  actual  quantity  that  is  required  to 
kill  some  given  organism  under  certain  fixed  conditions. 
It  must  be  clearly  understood  that  in  this  paper  I  am  only 
dealing  with  disinfectants  as  germicides,  and  that  the 
question  of  the  standardisation  of  disinfectants  as  germi- 
cides has  nothing  whatever  to  do  with  poisonous,  oxidising, 
deodorising  or  any  other  property. 

Bacteriologists  have  in  the  past  determined  the  actions 
of  a  variety  of  disinfectants  on  a  great  variety  of  micro- 
organisms, but  owing  to  the  use  by  different  observers 
of  different  methods,  different  organisms,  and  different 
standards  of  comparison,  the  most  extraordinary  dis- 
crepancies as  to  the  relative  values  of  disinfectants  may  be 
found  in  the  literature  on  the  subject.  To  take  a  concrete 
example  of  the  different  estimates  which  may  be  formed  of 
a  disinfectant  by  competent  observers,  let  me  quote 
the  case  of  the  di-.infct.int  1  will  call  "  A."  line  observer 
says  "'a  dilution  of  1:150  acting  for  five  minutes  on 
B.  coli  kills  the  organisms,  while  1:20  carbolic  is  required 
to  kill  the  same  It.  coli  with  certainty."  These  results 
indicate  that  "  A  "  is  about  7-">  times  more  efficient  than 
is  phenol,  or,  to  put  the  matter  in  the  modern  form,  "A" 
has  a  carbolic  acid  coefficient  of  7-5.  Another  observer 
finds  that  a  dilution  of  1:1000  of  the  same  disinfectant, 
'"A,"  kills  11.  typhosus  in  I"  minutes,  while  1:200  phenol  is 
required  to  kill  the  same  organism  in  the  same  time. 
These  results  are  equivalent  to  a  co-efficient  of  about  40. 
Yet  another  observer,  experimenting  with  typhoid  excreta, 
gives  results  which  would  appear  to  place  the  coefficient  of 
this  disinfectant  at  from  (ill  to  30,  according  to  the  time  of 
contact.  .Mori-  recently  the  coefficienl  of  '  A.''  as  deter- 
mined  by   the   dro] tho.l    using    11.   prodigiosus,   has 

been  placed  at  onlj  0-2.  I  myself  have  found  working 
by  the  drop  method  with  I!,  roll,  a  coefficient  of  0-25. 
So  there  is  a  choice  of  from  0-2  to  60  for  the  value  of  a 
disinfectant,  and  these  discrepancies  cannot  he  wholly 
explained  by  the  fact  thai  B.  typltosua,  coli,  and  prodigiosus 
were  used,  since  the  resistance  of  these  organisms  to  dis- 
infectants, although  not  identical,  is  somewhat  similar. 
They  can,  however,  possibly  be  explained  by  the  fact  that 
the  organisms  were  grown  in  different  » ays,  and  the 
methods  of  working  were  different  in  each  ease.  Similar 
:ases  of  widely  different  result-  may  be  found  recorded 


for  almost  every  well-known  disinfectant.  These  dis- 
crepancies had  long  been  apparent,  and  several  suggestions 
were  made  from  time  to  time  as  to  more  uniform  methods 
of  working:  but  it  was  left  to  Dr.  S.  Rideal  and  Mr.  Ainslie 
Walker  to  make  the  first  definite  practical  proposal  as  to 
a  standard  method  of  determining  the  efficiency  of  dis- 
infectants. 

Their  method  of  working  is  as  follows  (J.  Roy.  San, 
Inst.,  24  [III]  Oct.  1903).  "To  5  c.e.  of  a  particular 
dilution  of  the  disinfectant  in  sterilised  water  add  five 
drops  of  a  24-hour  blood-heat  culture  of  the  organism  in 
broth  ;  shake  and  take  sub-cultures  every  2J.  minutes 
up  to  15  minutes.  Incubate  these  sub-cultures  for  at 
least  4ls  hours  at  38°  C."  "  The  strength  or  efficiency  of 
the  disinfectant  is  expressed  ill  multiples  of  carbolic  acid 
performing  the  same  work — i.e.,  when  we  have  obtained 
a  dilution  of  the  disfeetant  which  does  the  same  work  as 
the  standard  carbolic  acid  dilution,  we  divide  the  former 
by  the  latter  and  so  obtain  a  ratio  which  we  call  the 
carbolic  acid  coefficient."  They  further  recommended  a 
temperature  during  medication  of  from  15°  to  18°  C, 
and   a   reaction  of  +  15  for  the  standard   broth 

This  method,  as  may  be  seen,  is  the  familiar  drop 
method  used.  I  believe,  first  by  Mr.  A.  Wynter  Blyth  for 
the  examination  of  disinfectants  (Roy.  Soc.  Proo.,  1880. 
No.  - 40),  with  certain  stringent  and  necessary  precautions. 
Whatever  may  be  thought  of  Rideal  and  Walker's  method 
as  a  guide  to  the  strength  or  efficiency  of  a  disinfectant, 
they  have  undoubtedly  given  us  a  standard  method  of 
working  which  has  been  of  the  greatest  value  in  the  study 
of  germicidal  values. 

As  a  result  of  Rideal  and  Walker's  suggestion,  the 
Council  of  the  Royal  Sanitary  Institute  appointed  a 
committee  to  consider  the  desirability  of  establishing  a 
standard  bacteriological  method  for  determining  the 
efficiency  of  disinfectants.  This  committee,  which  con- 
sisted of  a  number  of  eminent  men — but  unfortunately 
no  representative  of  the  commercial  side  of  the  question 
— after  having  some  experiments  carried  out.  and  con- 
sidering the  question,  no  doubt  with  great  care,  presented 
in  April,  lllllli.  the  following  report  to  the  Council  of  that 
body. 

1.  "  The  Committee  are  of  opinion  that  no  one  method 
of  testing  disinfectants  can  indicate  their  relative  values 
under  every  possible  condition.  These  must  be  specially 
determined  for  the  given  case  required,  and  where  pene- 
tration is  important  a  '  Thread  method  '  is  indicated." 

2.  "  For  general  purposes,  on  account  of  its  simplicity 
of  working,  the  Committee  recommend  tin-  '  Drop 
method,'  as  described  in  the  J.  of  the  Roy.  San.  Inst., 
Vol.   WIV.  (1903),  page  424." 

"'  The  test  to  be  carried  out  with  pure  broth  cultures 
of  the  11.  typhosus,  using  sterilised  distilled  water  as  the 
diluent  of  the  disinfectant." 

"  All  nutrient  broth  to  have  a  constant  reaction  of 
+  15." 

"  Where  special  conditions  exist,  which  may  interfere 
with  the  activity  of  the  disinfectant,  the  consumer  should 
be  advised  to  call  for  the  same  conditions  to  be  embodied 
in  the  test." 

This  report  was  adopted  by  the  Council  of  the  Royal 
Sanitary  Institute,  but  almost  immediately  withdrawn, 
and  flu-  Committee  have  since  then  been  silent.  I  should 
have  passed  over  this  abortive  report,  but  that  it  has  had 
an  important  effect  on  tin.  question  of  the  standardisation 
of  disinfectants.  Whether  the  report  should  ever  have 
appeared  in  the  public  press  is  not  a  question  I  am  pre- 
pared (o  answer,  hut  as  a  fact  it  was  published  in  the 
"  Lancet  "  and  other  journals,  and  has  given  more  or  less 
an  official  sanction  to  the  Rideal- Walker  method  of 
testing  and  expressing  flic  efficiency  of  disinfectants. 
This  report  and  the  publicity  which  has  been  given  to 
the  question  by  papers  in  scientific  journal-,  tnd  the 
free  advertisement  oi  carbolic  acid  coefficients,  combined 
with  the  real  need  which  is  felt  for  some  guarantee  of 
the  germicidal  value  of  disinfectants,  has  resulted  in 
the  Rideal-Walker  method  being  more  or  less  generally 
accepted.  The  position  to-day  being  that  Government 
departments,  municipal  councils,  and  other  large  bodies 
arc  contracting  for  disinfectants  on  flu-  Ridl  ll-Walket 
coefficient,     while    manufacturers    are    vicing    »ifii    one 
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nee,  1         '  'ylin,   Kerol,  \.\  sol,  ind  similui  - 
M  ---r-.    Rideal   and    \\  alker,   in   prop 

evidently   thought  that  they  had  at  li  ison- 

tial-  <>f  .1  method  sufficient!}  reliable  to  distinguish  '■>•  I 
1..--  disinfectants. 
I   propose  in  this  paper  first   to 

b  influence  the  germicidal  value  of  n  disin 
determined  by  the  drop  method,  and  then  to  criticis 
Rideal-Walker  method,  and  to  make  a  fi  » 
:•>  the  direction  in  which  1  consider  tests  rmi- 

cidal  value  of  disinfectants  might  be  improved 

li    i-     i    matter   beyond 
dispute  that   in  anything  requiring  disinfection,  organic 
matter  is  always  present,  and  in  the  vast  majorit 
tlic  quantity  of  organic  matter  is  largi  ompared 

with    the    volume    of    the    disinfectant,    enormous.     In 

idering    the    real    efficiency    of    a    disinfectant,    the 

ible  influence  of  organic  matter  cannol  be  negli 
I'he  difficulty  i-  to  know  what  organic  matters  i"  w 
In  the  experiments  recorded  lure  I  have  taken  as  typioal 

inic  matter  to  which  disinfectants  arc  likely  to 

in  contact  in  practice:    fasces,  urine,  and  blood.    I  have 

taken  milk  in  order  to  compare  the  effects  of  tlii> 

substance  with  that  of  the  other-.     The  possible  number 

of   organic    substances    with    which   a   disinfectant    may 


I 
the  i  a 

iheli 

1 

lusion,    thai 
redu 
examined.      II- 

iinieni-.    ii    -Icuilcl    be    mentioned,    wi 
i  onnectod   with  the  influi  n 
but  were  intended   to  dei 

-    when     . 
onditions. 

o    ihe    experiments   carried    out 
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find   live   recorded    as    the   coefficient    ol    "  DU 
No.  I  "  .:  "<■  experiment  only), 

Disinfei  tanl  No.  -     (onoi  i  peril 
These    coefficients    were    obtained    by    adding 
dilution-  of   the  disinfectant   t"  tubes   which 
when  diluted   half  their  volume  ol   a   filtered    mixtui 
I  m  in.  of  fresh  humat  1  100  »h  human 

II,,    solid  fa   al  matter  present  in  such  a  mixture 
would  Ik-  extremely  small,  and  the  experimen 
few  in  number  to  deduce  any  definil 
as  far  a-  they  go  they  confirm  the  fact  ti 
of  urine  has  not  a  great  influence  on  the  coefficient  of  the 
disinfectants  examin 


Table  I. — Carbolic  acid  t  '  '    i  ■■'  organic  /»■'"■ 


Ken  wow 

and  He 

il.-tt. 

Fowler. 

l  oli 

Natural  i  oli. 

f.rotn 

Temp 
H. 

Temp. 
C. 

Temp 
water.          C. 

water. 

:.-7 

is 

■Jll 

- 

5-0 

-50 

- 

Disinfectant  No.  l    

No.  2    

17             2-4             4-0 

17               -1-k               4-', 

17 
17 

17 
1-1)               17 

- 

7 
- 

come  in  contact  is  very  large,  bul    1  submit   that  i 
urine,  blood,  and  milk  will  at  least   give  an  idea   as  to 

matter  is  of  sufficient 
taken    into  account    when    considering    the  <  J    "' 

disinfectants.     But  little  work  has  bei 
on  the  influence  of  the  presence  of  orgai 
coal  tar  disinfectants,  although  the  oxidising  disinfei  I 
have    late',-  ble    attention.       Ken 

and  Hewlett    (J.   Roy.  San.  In-r..  Vol.  27,  Xo.   I) 

fectants  of  a  uniform  strength  of  5  per  cent.,  which 
were  added  directlv  to  and  thoroughly  mij 
nt   typhoid   fajces  and  of  urine,  and.  after  hall 
exposure,  inoculation-  were  made  into  a  suitabli 
[McConkey's  bile  salt-  medium  in  Durha 
i  lonradi  plates).     These  wen 

,c    to  4-     C,   and   the  carbolic   acid 
tained  by  beating  standard  phenol  in  thi 
i  orbolic  acid  coefficients  of  the  disinfectants  in  tap 
and  inldistilled  water,   without  the  organic   matter. 
obtained.     (See  Table  I. 
There  are  one   or  two  important    poin  lust 

I  tken  into  consideration  in  comparing 
1-t,  the  amount  of  organic  matter  is  variable,  i 

,  than  in  the  control; 

-    1    shall  show,   would  tend  to  make   the   real  co- 
ifficicnte  too  low.     Secondly,  tap  watet 

shown   bv  Mr.  T.  H.  Lloyd  (this  J.,  1906,  V  •  nds 


-   i  \  ill.-  and  W  alker  (The  s  initarj    i: 

\o.   887,    p.    185     record   some  experiment 

ion  to  urine  1  per  cent    solutions  of  serum,  m 
peptone,  casein  and  gelatin,  were  taken  as  types  of  dif- 
ferent  matter,  and  it 

method  can  be  utilised  to  classify  disinfectan 
pare  their  a  value  wi 

form-  of  organic   matter.     With   regard   '■ 
of  peptone  at  clue  to  the  inflm 

that 

upon  the  gcrmi 
have  dissolved  the  substar 
experiments  "ii  serum  and 
natural  -• 

drawing   any   eonclu 

quantities  of  organic  matter  with  dish  sD, 

!    that  ."""i   per   cent.   - 
Id     render     them     a 

would  be  i 
the  i 

In   the   experim 
slightly   different    method   from    that    r.  I    by 

and     Walker,     the 
1"  ■  ..-.  ol  the  diluted  disinfect  int  in  distilled   n 
■t  culture  in 

My  only  :• n  for  using  this  modifk 

beingthat  1  haveiesults  ibtained  by  the  method  extending 


use 
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over  several  years.  It  gives  results  in  distilled  water 
almost  identical  with  the  Rideal-Walker  values. 

Germicidal  values  in  water. — These  were  taken  in  dis- 
tilled water  at  temperatures  varying  from  14c  C.  to  18°  C, 
were  obtained  with  typical  B.  coli  eomm  anis  (Houston*s 
"  Flaginae  ").  The  numbers  recorded  in  the  tables  are  the 
mean  values  of  a  large  number  of  experiments,  and 
indicate  the  volume  to  which  the  disinfectant  has  to  be 
diluted  with  distilled  water  (or  with  the  particular  organic 
fluid)  in  order  to  kill  the  organism  in  12i  minutes'  contact, 
but  not  in  10  minutes. 

Faxes. — A  little  water  was  added  to  normal  faeces  and 
the  mixture  ground  up  in  a  mortar  to  as  homogeneous  an 
emulsion  as  possible.  Five  grins,  of  this  mixture  (faeces- 
eimilsion),  or  definite  dilutions,  were  weighed  into  several 
corked  test  tubes.  The  total  solids  in  rive  grms.  of  the 
emulsion  were  determined  by  drying  at  100°  C.  The 
nitrogen  was  determined  by  Kjeldahl's  method,  and  fat 
by  extracting  with  ether.  To  the  test  tubes  containing 
5  grms.  each  of  fa?ces  emulsion  or  the  diluted  emulsion 
was  added  5  c.c.  of  various  dilutions  of  the  disinfectant ; 
the  volume  so  obtained  was  considered  to  be  equal  to 
10  c.c,  and  the  dilutions  have  been  calculated  on  this 
assumption.  The  mixture  of  the  disinfectant  and  faeces. 
after  thoroughly  shaking,  was  allowed  to  stand  at  least 
one  hour.  Inoculations  were  then  taken  into  nutrient 
broth,  the  tubes  incubated  in  the  usual  way,  and  later 
sutxultured  to  detect  organisms  of  the  coli  group  ;  if  any 
positive  results  were  obtained,  all  further  experiments 
with  these  tubes  were  rejected.  Six  drops  of  a  24-hour 
culture  of  typical  B.  coli  communis  were  then  added  and 
the  tubes  shaken,  and  inoculation  made  into  broth  at 
intervals  of  2i  minutes,  three  platinum  loopfulls  of  the 
faeces-disinfectant  mixture  being  taken  for  each  inocula- 
tion. The  experiments  were  made  at  temperatures 
between  14°  C.  and  18°  C.  By  diluting  the  original 
faeces  emidsion  with  distilled  water,  the  5  grms.  of  faeces 
were  made  to  contain  less  and  less  organic  matter  as 
required.  The  total  solids  of  each  dilution  of  the  emulsion 
were  always  checked  by  drying  at  100°  C. 

It  was  not  found  possible  to  work,  or  to  get  a  satisfactory 
mixture  with  a  disinfectant,  with  an  original  faeces  emul- 
sion containing  more  than  14  to  15  per  cent,  of  dry  solids 
(7 — 7-5  in  the  faeces  disinfectant).  Experiments  by  this 
method  were  made  on  mixtures  containing  about  2-0  per 
cent.,  4-s  per  cent.,  G-l  per  cent.,  and  7-2  per  cent,  of  total 
solid  matter.  Where  the  solid  matter  was  slightly  different 
from  these  figures,  a  slight  correction  has  been  made  for 
the  purpose  of  comparing  the  figures  recorded  in  the 
table. 

In  illustration  of  the  method  the  following  results  of 
one  series  of  experiments  may  be  giveu.  The  results  given 
in  the  tables  are.  however,  the  mean  results  of  many  such 
experiments,  and  this  plan  has  been  followed  throughout 
the  experiments  with  urine,  blood,  and  milk. 


the  broth  culture.  The  specific  gravity  and  nitrogen 
of  the  urine  was  determined  in  every  case. 

Blood. — A  few  experiments  were  made  with  fresh  human 
blood,  5  c.c.  of  the  blood  being  mixed  with  5  c.c.  of  the 
diluted   disinfectant. 

Mill:. — Experiments  were  made  with  (1)  fresh  milk 
with  all  its  fat ;  (2)  condensed  milk  with  all  its  fat  (Anglo- 
Swiss  brand) ;  (3)  separated  milk ;  (4)  condensed 
sweetened  separated  milk. 

It  was  found  possible  in  the  case  of  the  condensed  milks 
to  work  with  40  per  cent,  milk  solids  (20  per  cent,  in  the 
dilution)  in  the  sweetened  milk,  and  30  per  cent,  of  milk 
solids  (15  per  cent,  in  the  dilution)  in  the  sweetened  milks. 
Dealing  only  with  the  coal  tar  disinfectants,  it  was  found 
that  results  similar  to  those  obtained  with  diluted  un- 
sweetened condensed  milk  were  obtained  with  fresh 
milk,  provided  the  solids  were  the  same,  and  they  con- 
tained the  same  percentage  of  the  fat,  and  results  similar  to 
those  obtained  with  diluted  sweetened  milk  were  obtained 
with  separated  milk  containing  the  same  fat  and  solids  ; 
in  other  words,  the  influence  of  cane  sugar  upon  these 
disinfectants  is  very  small.  Experiments  previously 
recorded  ("Analyst,"  31,  No.  362)  show  the  influence  of 
milk  sugar  to  be  also  very  small,  and,  further,  from  my 
experiments  with  faeces,  I  think  it  is  not  too  much  to 
say  that  the  whole  class  of  carbohydrates  has  little  if 
any  influence  on  the  germicidal  efficiency  of  coal  tar 
disinfectants.  The  following  table  gives  the  average 
composition  of  the  organic  substances  used  in  these 
experiments  : — 

Table  III. — Fccces-emidsion  : — Total  solid*.  12-4  per 
cent.  ;  ether  extract.  2-6  per  cent.  .  nit  main,  0-9  percent.; 
carbohydrates,  about  3-0  per  cent.;  ash,  1-2  per  cent. 
Blood,  human,   not  analysed,  50  per  c  at.   used  in  experi- 

i ts.     Urine,  sp.  gr.  1-020  ;    nitrogen,   1-5  percent. 


Milk    

Separated  milk  . 
Condensed  „  1 
Condensed     „     2 


Total 

Fat 

Nitrogen 

Milk 

Cane 

solids. 

per  cent. 

per  cent. 

sugar. 

sugar. 

13-0 

4-0 

0-6 

4-7 

_ 

9-6 

0-3 

0-6 

4-9 



68-90 

1-00 

1-7 

15-2 

39-80 

39-01 

11-14 

1-80 

14-04 

— 

Ash. 


0-7 
0-8 
2-3 
2-4 


For  the  purpose  of  reference  the  disinfectants  examined 
have  been  roughly  divided  into  the  following  classes  : — 

Class  A.,  Phenol.  Class  B.,  Cresylic  acid  (Tricre 
sol).  Class  C,  Disinfectants  containing  carbolic 
or  cresylic  acids,  and  giving  a  clear  solution  with 
distilled  water.  Examples :  Lysol,  Cooper's  fluid, 
cresylic  acid  and  soft  soap,  &c.  Class  D..  Division  (a) 
disinfectants  containing  little  or  no  carbolic  or  cresylic 
acids  and  giving  an  emulsion  with  distilled  water. 
Examples :  Kerol,  Cyllin,  Izal,  Bactox,  &c.  Division 
(0)  disinfectants  containing  carbolic  or  cresylic  acids,  and 


Table  LI. 
Experiments  ivith  fccccs. 
Six  drops   24  :.    coli   communis    in  broth    +    15.   incubated  at  3S°  G. 


2  per  cent,  solids,  temp.  15°  C. 

4-1  per  cent,  solids,  temp.  ID   C. 

6  per  cent,  solids,  temp.  16*  C. 

Dilation. 

7;  i„. 

10  m. 

121  m. 

7J  m. 

10  m.          12i  m.          7i  m.      !      10  m.      |     12V  m. 

+                +               +                +               +               +               +               +                + 
+               +               +               +                +               +               +                + 

,,       1:80 

1:75 

l:7ci 

—               — 

—                 +                 —                —                 +                 +                 — 

Results 

75 

75 

70 

. — The  experiments  were  carried  out  in  the 
same  manner,  except  that  fresh  mint  or  mine  and  dis- 
tilled water  were  substituted  for  distilled  water  in  makinc 
up  the  various  dilutions  of  the  disinfectants;  the  urine 
wi  -  not  sterilised,  but  the  disinfectant  and  urine  were 
allowed  to  stand  in  contact  for  one  hour  before  adding 


giving  an  emulsion  with  distilled  water.  Examples : 
Emulsified  cresylic  acid  and  many  commercial  disinfec- 
tants. Class  E.,  Disinfectants  giving  a  clear  solution^both 
in  distilled  water  and  tap  water.  Examples :  Formalin, 
ChinoBol,  pyrogallic  acid,  &e.  Class  F.  Oxidising^or 
semi-oxidising   disinfectants. 
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In  the  following  tabli  bow  the 

rolume  to  which  1  vol   of  the  disinfectant  must  be  diluted 
in  order  to  kill  the  organisms  i /•'   eoli  communis),  under 

the  conditions  of  the  experiments,  during    i   t    ol 

exactly    12|    minutes.    Temperature,    it      to    is     C. ; 
average  temperature,  IS   I  . 

I' mii  b   1\  .     Expt  rimentt    with 


Dialnfi 


Class  A.  Phenol 

Class  C.  I 

Clous  D..il 

oil    ... 

..     fin.  .. 

Class  IX    I 

II.    .- 


Table  V. — Experiments  with  wkok  milk. 


Milk  solids.  per  cent. 


Disinfectant. 

0-0 

2-4 

3-6 

«-3 

10 

15 

20 

Class  A.  Phenol  . . . 

80 

76 

70 

T.i 

65 

50" 

.SO 

*  'lass  B.  Cresvhe  acid 

175 

140 

126 

100 

— 

160 

120 

110 

70 

— 





Class  D.al 

480 

ISO 

110 

65 

— 





oil 

480 

160 

120 

90 

70 

50 

50 

Class  E.  I 

30 

30 

30 

30 

_ 



II 

20 

20 

20 

20 





Class  Ft.  I 

350 

120 

100 

40 

_ 

_ 

_ 

Potassium    perman- 

ganate     

2000 

800 

700 

400 

— 

— 

— 

Solid  matter,  per 

0-0 

2-0         4-8 

6-1 

74 

80 

70 

70 

70 

7u 

160 

1  10 

100 

80 

96 

(80 

200 

150 

120 

00 

480 

200 

ISO 

110 

too 

140 

110 

80 

76 

76 

30 

30 

30 

20 

20 

20 

20 

0 

duotioD  ol  fsoea  <t  milk  <>r  U 1 

their  germicidal  effii  Iged  by  the  drop  method 

It  will  further  be  nol I  thai   while  the  <lr-ip 

hup,  ii  i<n-!-  to  beoome  leu   md  leu  u  wo  introduce 
more  and  more  matter,  nntil  il  .-.•  altogel 

Wt  in. iv.  hi  fact,  bj  the  amoimt  •■! 

organic    matter    present    in    eaoh    experiment)    and 

ihe  effective  dilute. i.li  experiment,  di 

mine  the  position  ..i  .1  nnmber  of  poinl       These,  when 
joined  up  by  lines,  form  rough  ourvea,  which  if  the  in 

h.id  been  il<i<riiiiN<i|,  and  if  no  error  of 
experiment   existed,   would    probably   be   perfect 

whioh  all  tend  to  bee ■  straight  lim    .    m  othei  stnd  . 

a  point  is  reached,  its  position  dej ling  on  the  nature 

of  the  organic   matter  and   the   partiotuai    'if  infi   tant, 
where  the  introduction  of  more  organic  matter  into  the 

test  would  have  no  further  influe n  tb 

the  disinfectant.    This  is,   1   think,   a    most    important 
point  to  keep  in  mind  when  considering  disinfi 
1 1 1 1  ->  class,  for  it  shows  thai  although  a  disinfectant  may 
lose  a  certain   amount    ol  in   the   pri 

organic  matter,  yel  it  may  be  .1  most  excellent  and  1  ertain 
oioide  even  in  the  presence  ol  an  enormous  quantity 
of  this  organic  matter. 

The  milk  curve  for  a.  particular  disinfi 

found  to  be  lower    than    the    separated    milk   1  01 
This  difference  is  undoubtedly  due  to  the  fat.   whii 
one    of    the    chief    factors   in   lowering   the    germicidal 
efficiency,  nitrogenous  bodies  of   the   albumin   class   brill'.' 

the  other.  ("Analyst,"  81,  No.  302.)  The  influence  of 
albumin  is  well  illustrated  by  the  effect  of  50  per  1 
blood  on  disinfectant  Dal.  In  every  case  the  curve  for 
each  disinfectant  in  fasces  lies  somewhere  between  the 
curves  for  the  disinfectant  in  separated  milk  and  milk, 
and  follows  the  same  course. 

The  fat  (ether  extract)  in  the  farces  experimented  on 
has  an  average  value  of  2-6  per  cent.,  and  the  fat  in  the 
milk  an  average  value  of  4-0  for  more  or  less  the  same 
amount  of  solid  matter  ;   so  that  if  we  only  had  to  con-id'-r 


Table  VI. — Experiment* 


,11  pa  rated  milk,  ami  .  ,  d  separated  milk  , 

actual  milk  solids  present. 


the  solids  express  the  quantities  of 


Disinfectant. 


Milk  solids,  per  cent. 


2 

4 

6 

8 

75 

70 

70 

65 

150 

1  10 

111! 

inn 

130 

110 

95 

85 

100 

90 

80 

7.'. 

200 

150 

120 

100 

210 

180 

150 

130 

— 





— 

80 

30 

30 

:lll 

20 

20 

;n 

20 

170 

140 

120 

— 

10 


•Class  A.  Phenol 

.,  B.  Cresylic  acid 

.,  C.  I 

„  C.  II    

„  D.  »I  

„  oil  

„  Emulsified  Cresylic  acid 

„  E.  1 

„  E  II  

.,  F.  It  


80 
177. 
160 
120 
480 
480 
260- 
:to 
20 
350 


tin 
90 
76 
70 

-.1 
115 

30 

20 

100 


60 
80 
65 
55 
60 
100 

-  • 

30 

•j,, 


•  Calculated  on  the  real  eresylic  aeid  present  in  the  emulsion. 

t  These  disinfectants  were  tested  by  a  slightly  different  method,  see  page  1188. 


Table  VII. — Experiments  u-ith  blood,  50  per  cent,   human 
blood  used  in  each  case. 

Disinfectant   of   Class    D.    (a    I.)   required,   1:100,  and 
phenol,   1:80. 

Table    VIII. — Experiment*    u-ith    urine. 


Per  cent,  of 

urine. 

Disinfectant. 

0. 

10. 

20. 

50. 

Phenol  

CI 

80 
160 
120 
480 

80 
150 
110 
410 

80 
140 
110 
400 

80 
140 

€  II 

110 

Doll 

400 

If  we  examine  these  tables,  it  at  once  becomes  apparent 
that  with  the  disinfectants  of  Gass  A  to    D,  the  intro- 


the  fat,  we  might  expect  the  curves  to  lie  almost  exactly  as 
they  do.    The  nitrogen  in  the  faeces  is  higher  than  that  in 
the  milk,  and  its  influence  cannot  be  neglected  ;   however, 
all  the  nitrogen  of  the  faces  docs  not  exist  as  proteids.  anil 
if  these  substances  or  closely  allied  ones  are  the  only  ones 
in  addition  to  fat  which  influence  the  germicidal  efficiency 
of  the  disinfectants,  we  cannot  speculate  on  the  probable 
influence  of  the  nitrogen,  unless  we  actually  estimate  the 
amount  of  proteid  nitrogen  present.      Farces  is,  however. 
such   a  complicated   and   variable   mixture   that   it   i-    1 
profitless    task    to    consider    all    the    possible    influ- n 
which    may   come   into    play.      I    think,    however,    I 
carbohydrates   may   be   neglected  (with   disinfectants    of 
classes   A    to    D) ;     and    the   influence   of    bile    salt- 
practically  nil.     The  broad  fact  remains  that  the  curv.  - 
in  farces  follow  those  in  milk  and  separated  milk,  and  it  is 
obvious  that  by  making  a  mixture  of  milk  and  separated 
milk,  the  influence  of  farces  of  ai.v  given  composition 
be,  if  not  be  exactly  imitated,  at  least  very  closely  indi- 
cated. 

1  ri  Using     disinfectants. — With      oxidising      or 
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oxidising  disinfectants  there  are.  1  think,  two  things  to  be 

;  <1  with  regard  to  their  notion  in  organic  matter. 

I     What  is  their  value  when  added  to  substances  already 

cont  lining  the  germs  !     (2)  What  is  their  value  when  the 

dded    to   the   organic   matter  containing  the 

disinfectant  ! 

With  regard  to  (2),  the  value  obtained  will  depend  in 
the  presence  of  a  large  amount  of  almost  any  organic 
matter  alnm-r  entirely  on  the  time  which  is  allowed  to 
elapse  before  adding  to  the  disinfectant — in  other  word-, 
if  the  germs  are  not  added  fairly  quickly  they  will  not  be 
killed  at  all.  And  this  is  one  of  the  main  advantages  of 
the  coal  tar  disinfectants  over  the  oxidising  disinfectants. 
With  the  ooal  tar  disinfectants,  whatever  may  he  the 
influence  of  organic  matter  on  the  initial  efficiency,  it 
doe*  not  destroy  the  disinfectant.  The  disinfectant  will. 
if  given  sufficient  time,  exert  its  influence  even  in  the 
presence  of  large  amounts  of  organic  matter. 

Experiments  were  made  with  potassium  permanganate 
and  F.I.  in  milk,  six  drops  of  the  coli  broth  culture  being 
added  to  sterilised  milk  before  adding  the  disinfectant. 
the  time  being  taken  from  the  time  of  emptying  the 
pipette.  It  may  be  said  at  once  with  regard  to  F  I.,  that 
it  apparently  had  no  oxidising  effects,  the  values  and 
curves  obtained  corresponding  very  closely  to  the  coal  tar 
disinfectants,  except  that  it  is  influenced  very  much  by  the 
presence  of  fat. 

With  potassium  permanganate  no  curve  was  obtained, 
the  fall  in  efficiency  being  a  straight  line.  Unfortunately 
want  of  time  has  prevented  me  making  experiments  in 
-  ami  in  separated  milk;  but  it  is  obvious  that,  pro- 
viding it  is  proved  that  carbohydrates  influence  this 
disinfectant,  as  it  is  certain  they  will,  the  fall  of  efficiency 
in  faces  would  be  greater  than  that  in  unsweetened  milk. 

The  point  I  wish  to  emphasise  here  is  that  the  fall  in 
efficiency  in  organic  matter  of  a  real  oxidising  disinfectant 
is  proportionate  to  the  organic  matter,  and  may  be  repre- 
sented not  by  a  curve  but  by  a  straight  lino,  and  that  these 
disinfectants  will  lie  influenced  by  any  oxidisable  organic 
matter  whatever. 

The  micro-organism  used  and  tin  strain  of  micro- 
organism.— The  particular  micro-organism  which  is  to  be 
used  in  a  standard  test  is  of  considerable  importance, 
especially  when  we  remember  that  it  is  suggested  that  the 
quantity  of  any  given  disinfectant  which  may  be  used  in 


higher  resistance  than  B.  typhosus,  and  that  then,  even  if 
the  drop  method  on  naked  organisms  did  represent  a  real 
difference  between  any  two  different  disinfectants,  tin- 
difference  would  not  bo  the  same  when  the  disinfectants 
were  required  to  kill  a  more  resistant  organism. 

The  influence  of  variation  in  strain  of  the  micro- 
organism used  has  been  referred  to  bv  Lieut. -Col.  Firth 
and  Prof.  Macfadyean  (J.  Roy.  San.  Inst,  27,  No.  1). 
'*  Too  much  importance,"  they  say,  "  must  not  be  attached 
to  it.  as  the  experiments  show  that  the  behaviour  of 
several  strains  of  B.  typhosus  in  the  presence  of  various 
disinfectants  in  corresponding  solutions  is  remarkably 
similar.  We  are  impressed  with  the  fact  that  different 
strains  of  B.  typhosus  present  certain  differences  as  to 
tendency  to  clump,  and  for  this  reason  admit  some  predi- 
lection for  the  employment  of  filtered  cultures  of  this 
micro-organism,  but  the  error  from  this  source  we  think 
is  small,  provided  that  due  care  be  taken  to  see  that  the 
particular  strain  employed  is  normal  in  all  its  cultural 
features.  If  we  now  turn  to  the  record  of  the  experiments 
carried  out  by  Major  Fowler,  and  upon  which,  pre- 
sumably, the  above  remarks  were  based,  we  find  that  tor 
one  disinfectant  the  carbolic  acid  coefficient  determined  on 
broth  cultures  of  B.  typhosus  varies  from  less  than  f>  to 
more  than  11  as  the  result  of  eight  recorded  experiments — 
it  is  true  that  these  observers  say  that  "  before  stating  that 
any  given  disinfectant  has  a  definite  coefficient  as  against 
a  particular  micro-organism  by  this  or  any  other  method, 
the  same  result  should  be  obtained  in  not  less  than  three 
out  of  five  observations."  I  suggest,  however,  that  the 
influence  of  different  strains  of  organisms  might  account 
in  part  for  these  different  results,  and  tnat  before  any 
organism  is  adopted  as  a  standard  organism,  especially 
if  the  organism  is  liable  to  clump,  and  has  such  appa- 
rently widely  different  powers  of  resistance  as  judged  by 
the  experiments  of  Major  Fowler,  sufficient  experiments 
should  be  carried  out  to  settle  the  question  decisively  if 
possible.  As  the  work  recorded  here  was  performed  with 
typical  B.  coli,  the  question  of  strain  of  organism  naturally 
arose — although  in  this  ease  it  is  not  so  important,  as  my 
figures  are  based  on  average  results.  Dr  A.  C.  Houston 
kindly  supplied  me  with  a  series  of  typical  and  n-tvpieal 
coli  organisms;  time  has  not  yet  permitted  me  to  make 
a  complete  examination  of  the  whole  of  these  organisms. 
Of  those  examined  the  following  results  were  obtained  : — 
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the  practical  work  should  be  governed  by  the  experimental 
EH "ient.  It  has  been  proved  by  several  workers  that 
the  carbolic  acid  coefficient  of  a  disinfectant  which,  tested 
by  the  Rideal-Walker  method  against  B.  gives  a  value  of 
11,  gives  with  typical  B.  coli  communis  a  value  of  from 
ii  tn  8.  From  a  number  of  observations  made  on  organisms 
of  varying  resistance  to  phenol,  and  from  an  examination 
of  the  figures  given  by  other  workers.  I  do  not  think  it  is 
too  much  to  say  that  in  the  majority  of  cases,  if  not  in  every 
.  if  carried  out  under  exactly  the  same  conditions, 
the  higher  the  resistance  of  the  organism  to  phenol  the 
lower  will  be  the  coefficient  obtained.  B.  typhosus  is  no 
doubt  the  best  representative  of  the  fa?cal  pathogenic 
organism,  but  the  fact  must  not  be  lost  sight  of  that  dis- 
infectants will  often  be  required  to  kill  organisms  of  a 


The  four  strains  of  typical  coli  examined  gave  as  the 
average  of  six  experiments  on  each  a  value  of  80. 
One  typical  in  every  one  of  the  above  characteristics 
except  that  it  did  not  ferment  cane  sugar  peptone, 
gave  a  value  of  70.  It  would  appear,  as  far  as  these 
limited  experiments  go,  that  when  working  with  B.  coli  it 
is  sufficient  to  determine  its  '*  flaginac  "  character  and 
its  power  to  ferment  cane  sugar. 

These  cultural  features  must,  however,  be  determined, 
as  o-typical  coli  (some  at  least)  have  very  different 
resistances  and  give  quite  different  carbolic  acid  co- 
efficients. For  instance.  Coli  X'o.  S  with  disinfectant 
Dall.  gave  a  coefficient  (one  experiment  only)  which  was 
nearly  as  high  as  that  which  B.  typhosus  gives. 

Tin  thread  method. — A    number    of   experiments    were 
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in. ulo  with  the  thread  method,  usuij 

•■'  B.  •  -  "in-  grown  on  agar,  «  ith  1 1 s„lt 

I    coefficients    conspicuously    lower    tli  iven 

bj    the  drop   met  hod    were   obi  lined       Pbi     i     qi 

ardance  with  the  work  of  other  ol  \  ,|iii- 

nun  ol  the  thread  method  was  tried  in  ordei  to  ascertain, 
n  possible,  if  the  disinfectants  containing  soaps  had  any 
power  "i    removing    and    penetrating    th<    dried 

edinm  in  which  organisms  might  be  embedded 
modified  method  was  as  follows:  Standard  sterile  silk 
threads  were  placed  in  standard  broth,  which  was  then 
inoculated  with  t In-  organism  and  incubated  for  'Jl  hoars 
I  blood  heat  I  he  threads  were  then  removed  and  hung 
singly  over  a  sterile  wire  suspended  inside  a  sterile  beaker 
and  oovered  with  a  Bterile  lvtri  dish.     Thej    were  then 

■  d  in  the  inoubatoi  and  dried  al  blood  he  d  for  _l  horns 
the  snbseqnent    proceedings   were  as   in   the   ordinan 

thread  method  with  naked  organisms.  The  method 
.if  working  gave  with  the  majority  of  the  emulsion-foi  mine 
saponaceous    disinfectants    a    conspicuously    higher    co- 

■  nt  th.il>.  does  the  ordinary  thread  method, 

t.ir  more  uniform  results.     It  i-.  I  think,  also  a  little 
analogous  to  the  conditions  whioh  might  be  met  with  in 
disinfection,    when    the   organisms   are   always 
imbedded  in  a  more  or  less  resistant  organic  medium. 

The  following  results  were  obtained  by  the  two  methods, 
the  figures  representing  dilutions  effective  in  12 j  minutes 
aa  bet 
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In  the  light  of  these  experiments,  let  us  consider  whether 
the  Rideal-Walker  method  or  any  other  modification 
of  the  drop  method  carried  out  on  naked  organisms 
reliable  guide  to  the  germicidal  efficiency  of  a  disinfectant 
when  used  for  practical  purposes.  The  answer  to  this 
has  been — No,  bat  it  is  the  best  test  we  have  it  present, 
and  it  gives  a  very  good  idea  of  the  relative  value  of  diain- 
'•■•  lants.  Further  it  has  been  stated  that  it  can  be 
modified  to  meet  the  requirements  of  special  oases.  I 
would  ask  those  who  say  this  to  give  any  instance  where 
disinfection  was  required  which  was  not  a  "  special  i 
or  any  instance  of  bacteria  living  without  organic  matter 
to  live  on.  What  modification  would  a  borough  engineer 
call  for,  when  ordering  disinfectants  in  bulk  for  putting 
on  the  roads,  pouring  down  gullies.  Bushing  urinals, 
'rciting  refuse  heaps':  This  plea  for  modification  for 
special  cases  is.  I  am  quite  convinced,  absolutely  imprac- 
ticable, it  would  lead  to  endless  trouble  and  discrepancies, 
and  be  desirable  neither  from  the  consumer's  nor  from  the 
manufacturer's  point  of  view.  Let  us  first  consider  the 
question  as  to  the  utility  of  the  Rideal- Walker  coefficients 
from  the  commercial  point  of  view.  Disinfectants  are 
being  bought  and  sold  at  present  on  this  coefficient,  Is 
this  always  fair  to  all  disinfectants.'  The  tendency  of 
the  germicidal  values  of  the  high-class  coal-tar  disinfectants 
in  the  presence  of  some  forms  of  organic  matter,  is  to 
approach  one  another,  and  even  in  some  cases  to  actually 
change  places  in  order  of  merit  as  shown  by  the  tables. 
The  points  of  greatest  different  e  oincide  with  the  value 
obtained  in  distilled  water. 

To  take  a  concrete  instance,  a  disinfectant  A  costing  2s. 
per  gall.,  has  a  Rideal-Walkcr  value  of  7.  and  another.  B. 
at  Is.  per  call,  has  a  coefficient  of  '2.  In  the  one 
seven  units  arc  obtained  for  2s..  in  the  other  four  units  for 
•_'s.  A  is  better  than  B.  Now  introduce  4-S  ]ier  cent,  of 
solid  faecal  matter  into  the  test,  and  let  us  suppose  we 
coefficients  of  2  and  1-5  respectively,  i.e.,  in  A  one  obtains 
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ditions,  could,  and  I  have  no  doubt  do.  supply  artieli 
widely  different  germicidal  value,  and  the  introduction 
oi  ;i  guarantee  ol  germii  > ■  1  'l  •  ffii  ieney  i  not  only  desirable, 
lull  m  view  o!  tin-  importance  of  municipal  disinfection, 
lately  es-ential.  Lei  us  for  the  sake  "'  argument 
introduce  the  words  "  Bhall  have  i  oorbolic  ...  el  '  1 1,  lie  ii  hi 
i-  determined   by  tin-   Etideal-Walkei  method  of  0 

In  other  "old-,   what   i-  requited  1-  an  .i.  nl  or  mixturi 

i.  ids  equal  in  effioienoy  to  96  per  cent  carbolic  acid.  Now 
the  carbolic  acid  coefficient  of  cresylic  ooid  is  about  2, 
so  that  one  contractor  might  supply  an  article  containing 

98   pel  cent,   of  real  carbolic   add.   another    In   pel    •  ent.    01 
lliO  acid,  and  sonic  60   per  cent,   of  cresylic  acid,    b  .tli 

would  have  about  tin-  -.me    apparent  efficiency.     Intro 

a  fasces  emulsion,  however,  into  tin-  test,  and    the 

el  mixture  al  once  i  ills  l..  low  the  96  per  cent. 

phenol.     It   is  obvious  thai   the  two  substances  cannot 

ompaxed  as  to  their  red  value  by  their  action  on  naked 

n-Mi-       Incidentally  it  may  be  mentioned  that  II.      • 
under  investigation  ^t   present   a  method  for  deterinc 
the  proportions  of  carbolic  acid  to  oresyiio  in  a  mi 
of  these  two  substan  e     by  observing  the  difference  in 
germicidal  value  in  organic  matter  (milk).     If  we  disre- 
gard the  commercial  side  of  the  question  and  look  upon 
the  carbolic  acid  coefficient   as   a    Lriii.lo   to   the  quantity 
of  disinfectant  we  should  use  for  any  practical  disinfection, 
it  can  be  clearly  sen  that,  if  we  disregard   the 
influence  of  organic  matter,  we  run  a  erne  risk  of  not 
nsinii  sufficient    disinfect  ant.   and  this  is  true  even   when 
we    allow   a    very   large    margin    of   safety.      Nobody    will 
deny  that  it   is  desirable  to  introduce   organic    matter  in 
-..me   form    into   the   drop    method    test— the    question    i~ 
what    organic    matter,    and    what    quantity.      Faeces   i- 
niy  mind  the  type  of  all  organic  matter  that  requires  dis- 

'iin.  Ii  a  disinfectant  will  disinfect  faeces,  I  think 
we  may  safely  infer  that  it  will  disinfect  blood,  pus,  urine, 
or  any  other  common  organic  fluid. 

If  various  dilutions  of  a  disinfect  ant,  mixed  with  various 
definite  qualities  of  a  perfect  emulsion  of  fieces,  had  con- 
sistently a  carbolic  acid  coefficient  of  at  least  10,  what 
quantity  of  faecal  solids  was  present,  provided  the  same 
quantity  of  faecal  solids  was  present  in  the  control,  then 
I  should  have  no  hesitation  in  saying  that  the  disinfectant 
had  an  efficiency  coefficient  of  nt  least  1(1.  But  faeces  vat\ 
very  greatly  in  composition,  especially  as  regards  the  fat. 
We  luisrht  take  the  average  composition  of  faeces,  and 
decide  that  a  certain  quantity  of  such  faeces  should  be  our 
standard  organic  matter.  But  it  would  be  impossible 
to  insure  a  supply  of  such  av.i  ■-.   and   further. 

apart  from  the  disatrrceablcncss  of  working  with  such 
a  medium,  consistent  results  cannot  be  got  even  with 
careful  grinding  and  mixing,  unless  we  average  up  a  con- 
3  !.t able  number  of  experiments.  If  faeces  cannot  be  used, 
can  we  use  a  substance  in  the  place  of  faeces  that  will  give 
the  same  result  '.'  I  have  already  shown  that  with  certain 
disinfectants  the  curve  obtained  from  faeces  of  a  given 
composition  lies  between  the  curves  obtained  from 
separated  milk  and  whole  milk.  Milk  can  be  obtained 
practically    anywhere ;     it    contains    no    lumps,    it   gives 

-tent  result-,  and  by  the  use  of  separated,  rich  or 
poor,  condensed,  skimmed,  or  condensed  whole  milk,  its 
composition  can  be  varied  at  will.  Its  analysis  is  probably 
simpler  and  more  accurate  than  any  other  natural  organic 
thud.  I  believe  it  is  possible  to  decide  on  a  composition 
of  milk  which  will  exactly  represent,  with  regard  to  its 
influence  on  germicidal  action,  an  equal  weight  of  solid 
acreage    fiecal    matter.     What    the    composition    of    the 
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milk  should  be,  or  what  is  average  faeces,  or  what  quantity 
of  solid  matter  should  be  taken,  I  do  not  at  present  feel 
in  a  position  to  suggest.  My  present  feeling  is  that  we 
should,  if  we  can  imitate  faeces,  find  out  the  lowest  limit 
to  which  the  coefficient  of  each  disinfectant  can  be  driven 
down  by  the  addition  of  our  artificial  fasces,  and  that 
we  should  then  give  the  disinfectant  credit  for  this  value 
and  for  every  value  above  this  right  up  to  the  value  in 
distilled  water.  This,  I  think,  would  be  fair  to  those  coal- 
tar  disinfectants  with  a  high  Rideal-Walker  value,  and 
•which  are  so  very  effective  in  the  presence  of  small  quan- 
tities of  organic  matter,  and  would  give  us  some  idea 
of  a  relative  efficiency  of  disinfectants  as  judged  by  the 
drop   method. 

Even  if  we  introduce  some  organic  matter  into  the 
drop  method,  the  question  arises  as  to  whether  it  is  safe 
or  expedient  to  judge  disinfectants  upon  the  results  of 
one  particular  method  of  working.  In  other  words,  can 
the  efficiency  of  a  disinfectant  be  expressed  by  one  figure. 
Desirable  as  this  may  appear,  at  least  from  a  commercial 
point  of  view,  I  personally  do  not  think  it  possible.  For 
instance,  I  do  not  think  we  can  entirely  ignore  the  results 
obtained  by  the  thread  method,  or  a  modification  of  this 
method.  This  method,  whatever  its  failings  may  be,  at 
least  indicates  that  there  are  certain  conditions  undei 
which  certain  disinfectants  more  nearly  approach  the 
germicidal  value  of  carbolic  acid.  And  these  conditions 
in  the  case  of  more  or  less  naked  dried  organisms  on 
onimal  and  vegetable  tissues  are  likely  to  be  met  with 
very  frequently  in  practical  disinfection. 

Can  the  efficiency  of  a  disinfectant  be  expressed  by 
more  than  one  figure  ?  Here  I  see  no  insurmountable 
difficulty.  Analytical  chemists  are  in  the  habit  of  judging 
the  value  of  articles  by  not  one  figure,  but  by  a  whole 
series  of  figures — in  fact  few,  if  any,  articles  are  judged  by 
the  result  of  one  test:  why  then  should  bacteriologists 
be  bound  down  to  one  test"  if  that  test  be  shown  to  be 
inadequate?  I  submit  that  it  is  impossible  to  assign  to 
disinfectants  on  figure  which  will  represent  their  relative 
or  absolute  efficiencies,  but  that  we  may  by,  a  combination 
of  the  drop  method  in  water  and  in  organic  matter 
with  thread  methods,  assign  to  disinfectants  a  series  of 
figures  which  will  more  or  less  indicate  their  relative 
efficiencies  as  tested  against  the  particular  organism 
used. 

In  conclusion  I  must  tender  my  best  thanks  to  those 
medical  officers  of  health  who  have  supplied  me  with 
information  as  to  the  quantity  and  nature  of  the  disin- 
infectants  used  in  their  districts,  and  the  purposes  to  which 
they  are  applied  ;  to  Dr.  A.  C.  Houston  for  supplying  me 
with  a  series  of  cultures ;  to  Mr.  L.  Goodban  for'making 
some  of  the  analyses  in  connection  with  this  work ;  and 
to  various  manufacturers  for  sending  me  samples  of 
disinfectants. 


Discrssiox. 

The  Chaibman  said  that  these  different  disinfectants 
most  probably  consisted  of  varying  quantities  of  soft 
soap,  hard  soap,  more  or  less  water,  and  a  little  cresylic 
or  carbolic  acid.  He  should  like  to  know  whether  the 
organic  matter  was  determined  by  drying  at  100°  ;  under 
such  conditions  carbolic  acid  would  volatilise  to  some 
extent,  and  the  soap  and  other  solids  would  remain 
behind.  He  did  not  think  it  right  to  replace  faeces 
•which  was  the  ultimate  substance  they  wished  to  disinfect' 
by  milk — a  substance  of  very  different  composition. 

Dr.  A.  Wynter  Blyth  thought  it  was  very  creditable 
to  the  Royal  Sanitary  Institute  that,  when  a  report  was 
put  forward  somewhat  prematurely,  they  had  the  courage 
to  withdraw  it.  This  was  done  because  the  Disinfectant 
Committee  believed  certain  points  required  further  con- 
sideration. One  of  the  chief  points  of  the  paper  seemed 
to  be  that  a  considerable  amount  of  organic  matter 
altered  the  relative  values  of  various  disinfectants.  Those 
engaged  in  the  manufacture  of  tar  acids  and  other  dis- 
infectants knew  that  it  was  of  very  great  importance  to 
get  8ome  standard  test.  He  was  sure  that  Messrs.  Rideal 
and  Walker  would  be  the  last  to  consider  their  proposal 
as  final.  No  doubt,  like  all  teste  when  first  proposed  it 
was  susceptible  of  improvement. 


Dr.   Martin  pointed  out   that  the  credit  of  finding  a 
rational  standard  method  of  comparing  disinfectants  was 
due  to  Messrs.  Rideal  and  Walker.      Most  workers  agreed 
that  the  same  organism  must  be  employed  for  the  com- 
parison.    The  same  temperature  was  essential,   for  Miss 
Chick's  researches  had  shown  that  different  disinfectants 
had  varying  temperature  coefficients.     Again,  the   number 
of  organisms  must  be  constant  in  a  series  of  experiments, 
and  a  standard  time  must  be  agreed  to,  because  the  influence 
of  dilution  upon  the  time  taken  to  kill  bacteria  varied 
with    different    germicides.     Mr.    Blyth    had    put    it    at 
12J  minutes.     It  was  necessary,   therefore,   to  have  the 
same  organism,  the  same  number,  the  same  temperature, 
and    the    same    time.     He    was    in    complete    agreement 
with  Mr.  Blyth  on  the  question  of  organic  matter.     They 
did    not   want   to   disinfect   drinking   water,    but   messes 
containing    much    organic    matter.     From    experiments 
which  had  taken  place  under  his  inspection  he  could  con- 
firm the  results  represented  on  the  curves  for  such  sub- 
stances as  milk.     One  of  the  test  conditions  they  would 
have  to  consider  would  be  stools  from  infectious  diseases 
such  as  typhus.     Every  chemist  would  realise  that  the 
effect    of    an    oxidising    disinfectant    or    of   one   forming 
precipitates    in    presence    of    organic    matter    would    be 
greatly  diminished.     Disinfectants  were  readily  absorbed 
by    porous    matter   such    as   animal    charcoal.     All    the 
emulsified  disinfectants  were  made  of  the  higher  cresols, 
together  with  soap  or  glue,  or  something  of  that  nature, 
to  keep  them  in  suspension.     He  did  not  wish  to  depreciate 
them  ;    they  were  very  useful  disinfectants,   but  it  was 
necessary  to  find  out  what  their  real  value  was.     Twenty 
years  ago  both  Behring  and  Esmarck  experimented  with 
Pearson's  creolin,  in  presence  of  faeces  and  of  blood  serum, 
and     obtained    the     same     results     as    Mr.    Blyth    did. 
As  regards   the   suggested   standard,   he  had,  personally, 
an  objection  to  using  milk  instead  of  faeces,  because  for 
some  purposes,  e.g.,  a  sporing  organism,  he  would  have 
to  standardise  against  mercuric  chloride  and  not  carbolic 
acid.     With  faeces  it  was  possible  to  approximate  towards 
accuracy    by    utilising    emulsions    made    with    constant 
amounts    of    dry    sterile    faeces.        Dry    faeces    were    un- 
objectionable and  gave  consistent  results,  and  possessed 
the  advantage  of  being  one  of  the  types  of  organic  matter 
to  be  dealt  with  in  practice. 

Peof.  Kenwood  said  that  Prof.  Hewlett  and    himself, 
almost  immediately  after  Dr.   Rideal  and  Walker's  sug- 
gestion  was   made,   criticised   it  adversely   on   the   score 
that  it  did  not  include  organic  matter,  and  he  thought 
now  that  the  authors  themselves  were  convinced  of  the 
necessity   of   including   organic    matter   in   a   test  of   the 
germicidal    powers    of    a    disinfectant.     It    might    be    of 
academic  interest  to  learn  that  certain  naked  organisms 
were  killed  by  disinfectants  of  certain  strengths,  but  when 
those  strengths  were  advertised  and  used  for  trade  purposes, 
they  gave  a  terribly  misleading  conception  to  the  general 
public  and  to  purchasers  of  how  these  disinfectants  should 
be  employed  in  practice.     The  author  asked  whether  it 
was   fair   that   disinfectants  should    be   bought  and   sold 
under  the   Rideal-Walker  test,   and  conclusively  showed 
by  his  experiments  that  it  was  not  fair,  and  that,  until 
it    included    organic    matter,    the    method    was    not    of 
real   value.       H  disinfectants  were  to  be    purchased  on 
the   Rideal-Walker   basis,   there  was  one   which  far  sur- 
passed  all   others,   and   was   much   cheaper.     He   meant 
permanganate   of   potassium,  which  was   the  disinfectant 
par  excellence  by  the  Rideal-Walker  method  upon  a  naked 
germ,  whereas  in  the  presence  of  a  little  organic  matter 
it  figured  very  badly.     Mr.  Blyth  first  of  all  pointed  out 
the  marked  effect  which  fat  had  on  all  these  disinfectants, 
and  he  had  confirmed  his  results  upon  milk.     He  agreed 
with   Dr.    Martin   that  faeces   was   undoubtedly   the   best 
medium  to  work  with.     The  author  had  shown  that  with 
even  7  per  cent.,  which  in  his  opinion  was  not  an  excessive 
amount  of  solid  matter,  all  the  disinfectants  in  the  first 
two   groups   were   practically   equal.     H   he   had   carried 
the   experiments   on   with  a  little   more   organic    matter, 
doubtless   they   would   have   been   almost,   if  not   quite, 
identical.     In   an  endeavour  to  ascertain  what  material 
other   than   faeces   could   be   used   for   standardising   dis- 
infectants, he  had  experimented  with  flour  and  found  that 
that   had   too  little   disturbing   effect,   no  doubt   due   tu 
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Its    freedom    from   fat.     tin    ii„.   othei    band,    Hewlett 
and   bimsell   ha. I    been  recently   conducting  oxperin 
on  dm,  and  with  t his  tin-  disinfectants  in  the  in.i   two 
(jroiiiw  had  coefficients  of  about  '.'.     The  great   levelling 

effect  of  pna  wag  explained  by  the  fai  i  th  u | 

a  large   percentage   of   fatty    matter,     li    was    perfectly 
obvious  to  him  that  ii   was  not   right   to  demand  that 
disinfectants    should    always     be     used     at     the     )ta 
found  necessary  to  disinfect   fasces.     Considei 
would  result,  and  therefore  be  agreed  with  Mr.  BIyth' 
suggestion  that  for  each  disinfeotanf  a  series  of  factors 
was  necessary  to  determine  what  was  its  real  value  nn< In- 
varying  conditions  and  circumstances. 

Mr.  C  T.  Kinozktt  said  with  respect   to  fat   it   must 
be  borne  in   mind   that    most   disinfectants   with    whioh 

the   author   experimented    were    ih of  an   emul 

character,  which,   when  diluted   with   water,   im 
split  up  into  their  aqueous  portion,  and  the  oily  portion 
constituting    tho    active    principles.     These    would    vary 
with  each   preparation.      The   interference  of  the   Eat    was 
brought   about    doubtless    by    assimilation    of    these    oily 
particles   with   those  of  the  fat  present  in   the   mixture, 
and  this  was  one  of  the  most  disturbing  factors  in  a 
tabling  tho  germicidal  value  of  such  preparations.      |- 
apart  from  the  disinfection  of  stools  in  infcetii 
was  not  a  matter  of  much  difficulty,  and  could   In-  done 
quite  well  by  the  use  of  common  lime.     All  that  had  to 
lie  done  with  the  faces  of  town  and  country  was  to  collect 
it,   remove  it,   and  dispose  of  it.     The  question   of  dig. 
infection  did  not  arise  on  so  large  a  scale.      The  bach 
method  of  testing  disinfectants  was  open  to  the  cardinal 
objection  that  it  did  not  test  the  real  disinfectant  value, 
but  only  the  relative  germicidal  values  under  the  particular 
set  of  conditions   observed,   and   those  did   not  simulate 
the  conditions   under   which   disinfectants   were   used    in 
practice.     There  was  no  absolute  scientific  test  for  ascer- 
taining  the   relative   values   of   disinfectants,   and   could 
not  be  until  they  had  greater  knowledge  of  their  nature 
and  constitution.     Bacteria  were  not  themselves  infectants, 
only   the   agents   of   their   production,   and   nothing   was 
known    with   certainty   of   the    precise   conditions   under    j 
which    they    were    produced,    or    of    their    constitution,    j 
The  relative  values  of  disinfectants  could  not  be  measured    • 
by  germicidal  power  under  an  artificial  set  of  conditions, 
but  only  by  the  determination  of  all  contributory  chemical 
and    physical    qualifications    and    disqualifications.      The 
germicidal  value   was  of  importance,   but  the  antiseptic 
value   was  equally  important,   and   more  important   still 
was  what  might  be  called  the  "oxidative  value."     All  these 
properties,    however,    were    of    mere    temporary    value, 
because   in   the   end   the   organic   matter  containing   the 
infect  ant  must  be  disposed  of  by  oxidation,  either  rapidly, 
as    by   combustion,    or,    more   generally,    in   the   natural    i 
manner   by   the   action   of   the   very   micro-organisms   to    j 
which  germicides  were  fatal.     To  that  extent,  therefore,    ; 
the  use  of  strong  germicides  was  objectionable,   because    | 
they  prevented  the  natural  operation  by  which  ultimate    ] 
purity   and    freedom   from   infection    would    lie   secured. 
The  relative  values  of  disinfectants   primarily  depended    ' 
upon   their  adaptility   to   the   required   purpose,   and   no 
bacterial  test  afforded  an  acceptable  basis  for  comparison.    ', 
•tine  strong  objection   to   the    bacterial   test    was   the   im- 
possibility   of    standardising    the    culture,    upon    which 
subsequently    everything    depended.      The     most    expert    ' 
bacteriologist  could  not  guarantee  the  purity  and  unmixed 
nature    of    the    organisms.     Another    difficulty    was    the 
varying  chemical  and  physical  actions  of  the  disinfectant, 
not  merely  on  the  organisms  themselves,  but  also  in  respect 
of     the     culture     medium.     Combination,     coagulation, 
precipitation,  obscuration  were  all  experienced  in  pracl 
and  the  results  were  only  of  value  as  regarded  the  one 
preparation  in  question.     For  the  last  twelve  months  Mr. 
K.  C.  Woodcock  and  he  had  subjected  the  Rideal-Walker 
test   to  considerable  study,   and   they   found   that   while 
fairly  uniform  results  might  be  obtained,  using  the  same 
preparation  and   the  same  culture,  by  the  same  experi- 
menter,  varying  results  were  obtained   by  other  experi- 
menters,   using    the    same    materials.     For    example,    a 
certain  disinfectant  which  exhibited  a  relative  efficiency 
•of   12-6  and   13  respectively  as  determined   by  A.,  only- 
cave  8-6  as  determined  by  B.,  using  the  B.  typhosus  test. 


The  effl  known  to  .    i i, 

was  n, -uli  u    01     -    id.       In    th!     ■  I  -    tho   Inch    I 

obtained   u  !nu   plu     I  •  broth,   whilst  onlj   an  <  it 

■i    s  5    p        obtained    bj    thi  ■    ,,,,„ 

neutral  broth.     Wh.-n  i.   ted  againa!  /;.  cj,  by  the    ami 
experimenter,    the   n  lative   •  ,,,,i    %\    ,;.- 

With   certain   othei    disinfectants   identical   results    were 
obtained  whether  the  broth  |  or  acid 

impartial!  li    was   further   to   Ik-   , 

that  one  di  infectant  would  show  ■  raperiorit]    I 
l»red  with  om  bnf  an  inferiority  when  tested 

ust  inother  organism.     Finally  be  would  call  attention 
to  a  remarkable  experience,     A  certain  liquid  ol    b 
germicidal    value    was   determined    to    hi  itive 

efficiency   ol    9-5.      li    was    then    split    up    by   chemical 
extraction   into   two   pin-,   constituting   .'7   and   7.".   per 
■  cut.   respectively;   the  smaller  portion,   when   tested   in 
iselv  the  same  way.  showed  an  efficient  \  ol  only  Is. 
whilst  th,-  7:1  per  cent,  gave  a  figure  of  3-8  only.     Anol 
liquid  with  an  original  relative  efficient 
spht  op,  wh.-n  is  per  cent,  showed   a  rebj 
of  3.   whilst   the  other  85   per  cent   showed   .,   relativi 
efficiency  of  B-5.     He   felt  quite   sure   they   would   ni 
arrive  at  any  chemical  or  other  standard  tor  determining 
the   relative  value  of  all  disinfectants. 

l>r.  s.  KuiKAi.  said  the  paper  resolved  itself  practically 
into  (1)  a  recommendation  of  carbolic  and  a-  s  standard, 
and  (2)  of  expressing  the  efficiency  of  i  disinfectant  as  a 
coefficient    ol    such  standard,  in  the  i  Jly  intro- 

duced by  Mr.  Walker  and  himself.      Mr.  Blytfa  had  brought 
forward  a  certain  amount  of  destructive  criticism 
the  incompleteness  of  this  test  alone,  but  bi  jted 

no   alternative,    but  contended    that,   in    additii 
test,    another    should    be   simultaneously   carried    out,    in 
which    organic    matter    was    purposely    added,    Inst) 
of  fares,  a  mixture  of  separated  and  whole  milk  was  used, 
and  the  author  contended  that  this  mixture  would  gri 
a  result  which  was  similar  to  that  of  fasces.      He  had  not. 
however,  produced  this  mixture  or  shown  that  the  curve 
was  identical  with  that  of   faces,  but    had    relied  on  ■ 
diagram  of  his.  tests  indicating  that  fares  influenced  the 
coefficient  in   an  intermediate   way   between    whole    and 
separated    milk.     The   expression   "average   fares"    was 
somewhat  startling,  and  he  could  not  understand  what 
was   meant   by   such   a   mixture.     He  differed   from    Dr. 
Martin   in  considering  that   faces   was   a   material   which 
could    be    used    as  a  standard  in  any  test.     He  thought 
Mr.    Kingzett   was  correct    in   saying  that   it   was  not    the 
disinfection  of  typhoid  stools  that  all  these  tons  of  di~- 
infectants  were  sold  for,  and,  moreover,  a  typhoid  stool 
was  not  normal  or  average  faxes.     They  got  from   the 
paper  the  idea  that  the  Rideal-Walker  test  was  net  essary  ; 
and,  secondly,  that  this  substitution  of  a  mixture  of  milk 
to  imitate  average  fares  was  a  corollary  to  the  lir-t   test. 
But  why  should  this  be  ?     It  could  only  l>c  in  the  limited 
number  of  cases  in  which  the  disinfectants  were  to  be  used 
in  contact  with  fares  :    the  result  of  introducing  organic 
matter,  whether  milk  or  fares,  into  a  test   was   to  bring 
closer    together    the    carbolic    acid    coefficients    for     the 
different    disinfectants.      Xo   one    had    put    forward    anv 
medium    which   would   separate   the   different    classes   of 
disinfectant  to  a  greater  extent  from  another  than  when 
the  test  was  carried  out  as  originally  suggested  by  himself 
and  Mr.  Walker,  riz..  in  the  presence  of  distilled  water. 
The  modified  test,  therefore,   had  the  effect  of  bringing 
the    disinfectants    closer    together    in    numerical    value 
instead    of   separating    them  ;     but    surely    if   the    Rideal- 
W'alker  method  did  not  separate  the  various  disinfectants 
sufficiently,  they  ought  to  supplement  that  test  bv  one 
which  would  separate  them  still  further  from  one  another. 
It   must   be   obvious   that   if  the   "  naked   bacteria  "   are 
sufficiently  enveloped  in  fats  and  other  organic   matter, 
they  are  more  difficult   to  kill   by  all  disinfectants.     By 
pushing  Mr.    Blyth's  argument  far  enough,  one  gets  to 
a    condition    when    the    bacteria   are    so    protected    that 
the    earlxilic    coefficients    for    all    the    disinfectants     are 
identical.     He  agreed  with  Dr.  Martin  that  there  should 
be  uniformity,  whatever  test  was  adopted,  but  it  seemed 
a  pity  that  a  test  which  had  been  adopted  by  the  War 
( Irricc.  the  Navy,  several  of  the  Colonies,  and  Municipal 
authorities  in   this  country,  even  if  it   was  not   perfect, 


: 


BLYTH— THE    STANDARDISATION    OP    DISINFECTANTS. 


(Dec.  31,  1906. 


should  be  displaced  by  some  other  tc^t  based  on  slender 
evidence  anil  of  which  they  knew  comparatively  nothing. 

l>r.  SoxXBVTJ  1.1:  ^ ;> i •  1  he  ^w^s  glad  to  find  SO  many 
.,1   thai   son*   such  standard  test   was  necessary,  and 

90  that  there  should  l>e  an  addition  of  organic  matter, 
so  as  to  meet,  as  far-  as  possible,  the  conditions  which 
obtained  in  practice.  It  was  required  to  compare  various 
disinfectants  on  the  market  with  regard  to  their  germicidal 
efficiency  :  to  his  mind  that  was  the  only  point  of  import- 
■  ■.  There  were  other  qualities  in  disinfectants,  but 
he  held  that  the  destruction  of  pathogenic  germs  in  all 

■see  assumed  the  premier  position.  If  they  were  going 
t.i  standardise  disinfectants,  chemists  would  agree  that 
one  of  the  first  requisites  was  that  they  should  deal  with 
standard  reagents,  and  standard  substances.  Mr.  Walker 
and  he  had  found  that  it  was  possible  to  obtain  a  substan- 
tially standard  organism  by  adopting  a  standard  broth 
and"  growing  B.  typhosus  under  uniform  conditions — an 
organism  which  constantly  produced  fairly  uniform 
results.  With  regard  to  the  addition  of  organic  matter, 
he  had  listened  with  interest  to  Mr.  Blyth's  experiments 
on  milk,  and  had  considered  the  question  of  fat.  No 
doubt  fat  in  milk  did  diminish  the  coefficients  of  a  number 
of  coal  tar  products,  but  he  did  not  know  that  milk 
would  ever  come  before  them  for  disinfection.  Moreover, 
the  fat  in  milk  differed  so  much  chemically,  physically, 
and  biologically,  from  faecal  fat,  that  he  was  not  prepared 
to  accept  milk  a.  a  substitute  for  faeces.  He  did  not 
think  it  possible  to  get  any  form  of  fa?cal  material  of  even 
an  approximately  uniform  compqsition.  Until  something 
definite  was  known  about  the  effects  of  such  bodio  as 
mucin,  gelatin,  blood,  and  any  other  substances  which 
could  be  obtained  in  the  simplest  form  possible  by  experi- 
ments of  the  type  Mr.  Blyth  had  described  upon  the 
coefficients  of  the  coal  tar  products,  they  were  not  in  a 
I'cisition  to  adopt  a  standard  material.  Mr.  Walker 
himself,  and  Dr.  Kenwood  had  protested  against  the 
employment  of  faeces.  In  a  -particular  typhoid  stool 
there  were  often  sloughs  and  portions  of  intestinal  mucous 
membrane,  and  in  another  there  might  be  a  large  haemorr- 
hage resulting  in  coagulated  blood,  but  nothing  in  milk 
would  represent  such  conditions.  The  same  must  be 
said  of  certain  dysentery  stools  containing  90  per  cent, 
of  mucin.  To-apply  principles  of  disinfection,  based  on 
•  \|H?riments  with  milk,  to  such  conditions  as  these,  he 
could  not  accept. 

.Mr.  A.  E.  'LrsG  said  the  author  had  left  the  matter 
quite  open  as  to  the  selection  of  a  method,  giving  data 
on  which  work  could  be  continued  and  a  method  elaborated. 
Many  of  the  preparations  on  the  market  were  more  or 
less  of  equal  merit  as  disinfectants,  consisting  as  they 
did  of  tar  acids  and  bases,  and  the  fact  that  they  were 
brought  closer  together  when  organic  matter  was  intro- 
duced into  the  bacteriological  test,  appeared  to  him  to 
indicate  that  the  author  was  proceeding  on  the  right 
lines,  and  lie  certainly  deserved  the  thanks  of  manu- 
facturers. 

Mr.  AiysLiE  Walker  said  he  was  afraid  that  the 
procedure  advocated  by  the  author  was  scarcely  calculated 
to  advance  the  movement  in  favour  of  standardisation: 
this  procedure,  quite  apart  from  the  impossible  material 
i  as  a  source  of  organic  matter,  was  one  which,  in  his 
opinion,  could  yield  no  uniformity  of  result  from  day 
to  day.  even  in  the  hands  of  the  same  investigator.  Then 
as  regards  the  use  of  milk,  if  the  introduction  of  organic 
matter  was  designed  to  make  the  conditions  of  the  test 
resemble  more  closely  those  known  to  exist  in  practice, 
why  suggest  milk  ?  Any  attempt  to  reintroduce  the 
now  universally  discredited  "  thread  "  method  was  to 
imprecated.  Yon  GSerlach  referring  to  results  obtained 
on  transferring  the  medicated  threads  to  sub-culture 
tubes  had  admitted  that  "  he  had  to  ascribe  the  absence 
•t  growth  to  insufficient  washing  of  the  threads,  as  sub- 
sequent  inoculation  with  vigorous  cultures  proved": 
and  anyone  familiar  with  the  structure  of  the  silk  cell 
would  appreciate  the  difficulty  of  attempting  to  eliminate 
the  inhibiting  action  of  the  disinfectant  absorbed  by 
capillarity,  without  washing  away  the  coating  of  bacterial 
emulsion. 

Mr.  G.  C.  Jones  asked  the  author  to    accentuate    one 


sentence  in  the  paper.  He  had  made  the  astonishing 
assertion  that  this  question  of  the  standardisation  ot 
products  which  were  sold  in  this  country  to  the  value  of 
many  thousands  of  pounds  annually  had  been  referred 
to  a  committee  on  which  there  was  no  representative  of 
the  commercial  side. 

Mr.  I!.  ORCHARD  wrote  : — "  The  employment  of  such 
objectionable  substances  as  normal  faeces  would  militate 
against  the  general  adoption  of  any  standard  method 
involving  their  use — fasces  requiring  disinfection  arc 
usually  abnormal :  but  Mr.  Blvth's  suggestion  that 
they  can  be  replaced  by  a  mixture  of  whole  and 
separated  milk  is  very  valuable  for  experimental  purposes 
It  does  not  appear  easy,  however  to  obtain  a  standard 
sterile  milk,  and  the  fat.  which  the  author  considers  a 
most  important  factor,  is  its  most  variable  constituent. 
In  so  far  as  bacteria  are  protected  by  the  presence  of  fat. 
it  is  obvious  that  phenol  and  tar  disinfectants  are  more 
valuable,  as  they  are  able  to  penetrate  a  fat  envelope. 
The  Rideal-Walker  method  was  devised,  I  believe,  as  a 
primarv  sorting  test,  to  include  all  classes  of  disinfectants. 
and  as  the  possible  basis  of  some  legal  control  over  their 
sale.  The  introduction  of  large  quantities  of  organic 
matter  into  the  test  at  once  defeats  this  object  by  eliminat- 
ing a  number  of  valuable  germicides,  including  some 
capable  of  destroying  spores  which  resist  most  of  the 
'coal-tar'  disinfectants.  It  is  difficult  to  agree  with 
Dr.  Kenwood  that  permanganate  is  the  disinfectant  par 
excellence  by  the  Rideal-Walker  test,  as  the  amount  of 
organic  matter  present  in  this  method  (1  drop  of  broth 
per  c.c.  of  diluted  disinfectant)  is  sufficient  to  render 
inert  very  dilute  permanganate  solutions.  From  Mr. 
Blvth's  results  with  B.  coli  and  potassium  per- 
manganate (Table  V.)  the  coefficient  would  appear  to 
be  about  25  ;  many  substances  give  far  higher  coefficients. 
as,  for  example,  chlorine — 220.  It  should  not  require 
any  elaborate  bacterial  test  to  demonstrate  that  per- 
manganate will  not  sterilise  large  quantities  of  organic 
matter.  If  disinfectants  were  solely  prepared  to  be 
thrown  down  the  drains,  there  might  be  an  advantage  in 
testing  them  in  presence  of  large  quantities  of  sewage 
matter." 

Major  C.  G.  Fowxer  wrote  that  he  was  in  agree- 
ment with  the  general  tenor  of  Mr.  Blyth's  views 
regarding  the  importance  of  introducing  organic  matter 
in  the  standardisation  of  disinfectants,  and  such  a  pro- 
cedure had  been  carried  out  in  the  Army  Hygiene  Labora- 
tory during  the  past  two  years  in  the  routine  examination 
of  disinfectants.  The  phenol  coefficient  was  first  obtained 
with  a  stock  laboratory  culture,  such  as  the  B.  coli 
communis,  and  the  result  was  then  checked  by  stan- 
dardising against  natural  bacteria,  such  as  the  B.  coli 
communis  in  faeces.  He  thought,  however,  that  the 
author  was  adding  too  much  organic  matter,  and,  by  so 
doing,  was  losing  the  real  relative  value  of  the  various 
disinfectants.  By  making  use  of  such  strong  emulsions 
of  faeces  and  whole  milk,  the  method  put  forward  practic- 
ally brought  all  disinfectants  into  one  line,  and  surely 
this  was  not  the  object  to  be  aimed  for.  Mr. 
Blyth  criticised  the  method  used  by  the  writer  when 
working  with  an  emulsion  of  faeces  (5  per  cent.)  in  urine, 
and  coarsely  filtering,  by  saying  that  the  filtrate  was 
little  better  than  simple  urine.  But  the  emulsion 
of  faeces,  as  used  by  Jlr.  Blyth,  was  little  better 
than  lumps  of  faeces.  However  carefully  the  emulsion 
was  ground,  it  was  quite  impossible  to  get  rid  of  lumps, 
perhaps  not  perceptible  to  the  naked  eye,  but  most 
obviously  present  on  a  coarse  microscopic  examination. 
Imagine  each  or  any  of  these  lumps  to  contain  several 
hundred  bacteria  within  and  without  their  substance, 
and  the  certainty  of  action  of  any  disinfectant  upon  them 
was  altogether  obscured  ;  and,  again,  what  an  element 
of  chance  must  enter  into  the  fishing  out  of  the  mixture 
with  the  platinum  loop.  The  method  of  coarsely  filtering 
was  crude  enough,  but  surely  the  use  of  such  unfiltered 
and  richer  material  was  open  to  more  serious  error. 
Again,  when  employing  whole  sterilised  milk,  was  it 
possible  to  use  it  without  encountering  lumps  unless 
homogenised  '!  The  figures  brought  forward  with  regard 
to  the  action  of  separated  and  whole  milk  in  reducing  the 
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figure  were  in  agreement   ivitli  his  own  exn 
t    those   obtained    when    dealing    with    a    I 
l-i. 'n  were  widely  different.     Moreover,  a  ."»  per  cent. 
:ili.r.  il  emulsion  ..i    !     es  was  amph   sufficient    to  bi 
down  the  false  lignres,  obtained   «i(li  a  pure  cultun 
distilled  water,  "I  -m  h  dfeinfi  ctari  ,.    I.  , 

manganatc,     iodine    ami     .  hlorino    eoi 

"i   organic    i  <•   nol    b\    itsell   the  onlv 

the  coefficient   of  a  diaini  now 

test  claim  for  i  he 
was  the  fart  thai  ii  conts 
heir  natural  eondition  ami  environment     The  action 
nt  might  lu-  quite  diffi  .  artificial 

laboratory  culture  t<>  thai   on   bacteria  in  their   ■' o 
re,   tin-   being  the  eondition   under   which   pract 
on  was  required.    Tho  const 

■  i  Hi.-  natural  bacteria  might   bo  vary  from  thai  "i  the 

ratory  culture,  a-  t.>  offer  a  very  different   la- 
the action  of  a  disinfectant,  putting  aside  the  presence  "i 

■  i-    matter.     To    the    question,    which    the    author 
nently  asked  at  tin-  conclusion  of  his  paper,  on  the 

i  la.  Ileal    utility    of     tin'    "drop"    method    a-    a    in.  ;in.    nt 

.ar.li-in-  disinfectants,  In-  would   mosi  emphatically 

i,r    in    the   affirmative.     After    several    years'    trial. 

«."■  hi-  opinion  that,  used  in  a  common-sense   manner 

.■ml  by  an  expert,  the  "drop"  method  of  standardising 

disinfectants   was    thoroughly   trustworthy,   bul   reliance 

must   nol   l>i'   placed  on  one  kind  of  examination  only, 

Firstly,  tin-  pure  cultun'  eoeffieienl  must  !><•  ascertained, 

followed  by  its  trial  of  constancy  against  natural  bacteria 

present  e  of  organic  matter,  but  tin'  amount  of  this 

alter  must  certainly  be  limited.     He  was  interested  to 

observe  that  the  figure  obtained  by  the  "  thread  "  method 

was   in  '■■•'  ordance   with   that    found   in   hi--   own 

experiments  working  on  entirely  different   lines. 

Mr.  M.  Wyntei:  Bi.yth.  in  reply,  sai  I  he  quite 
«ith    Dr.    Martin    that    faeces    was    tar    Letter    than    milk, 
hey  i  ould  get  it  to  give  good  results.     In  standardising 
lismfectants  with  organic  matter  the  fat  inn-' 

account,     Plenty  of  substances  contained   fat,   but 

the  observer  avoided  fat.  standardising  with  organic 

after  would  not  In-  worth  more  than  the  Rideal-Walker 

lethod    in    water.     The    fact    that    these    disinfectants 

re  separated   by   the  Rideal-Walker   method   «a-  the 

■  objection  to  it.  because  it  was  a  false  separation  : 
further,  its  use  as  a  commercial  standard  was  cutting 
out   of  the   market,   he   believed   wrongly,   old-fashioned 

ofectants  containing  large  quantities  of  carbolic  acid 

■  r  ereaylic  arid,  which  gave  in  organic  matter,  oi   matter 

Boning  abnormal  or  normal  fasces,  the  same  or  nearly 
he  same  efficiency  value  as  in  water.     It  was  not  always 

tired    to    disinfect    fasces,    hut    many    varied     matter-. 
He  quite  agreed  that  it  would  he  as  well  to  Btart   this 
■  Mem  at'the  other  end,  and.  instead  of  taking  com- 
ated  bodies  like  milk   or  fanes,  to  take  simple  l  o 
and   work  them  out  ;    but  in  the  meanwhile  the  Rideal- 
Walker  values   were  being  used  commercially,  and  one 
his   main  objects  was   to  call   the  attention   of   buyers 
I  t  disinfectants  on  the  Rideal-Walker  figures  to  the  fact 
I    the  presence  of  organic  matter  caused  the  value-  to 
enormously.      He   wished   to  reiterate  the   fact    that 
this  was  not  in  any  way  an  attack  on  the  work  of  Messrs. 
d  and  Walker,  but  only  on  tin'  uses  to  which  it  had 
been   put.     He   quite   agreed   with   other    Bpeakers   that 
theirs  was  a  most  admirable  method,  and  hoped  they  would 
."  further  experiments,  in  which  they  would  introdm  e 
quantities  of  organic  matter  and  fat. 

Mr.  Wvnter  Ulytk  wrote,  in  reply  to  Mr.  Orchard:— 

•'  The  variations  in  the  composition  of  normal  and  abnormal 

-.  as  well  as  in  the  other  organic  mixtures  requiring 

lection    makes    it    essential    that    the    bottom    limit 

•  .    which    we    can    force    the    germicidal    value    oi    a 

■  fe-  tant  by  the  introduction  of  faces  or  artifii  ial  feces 

Bid   be   known.      It   is   easy    to   net    a   standard    milk; 

that  is  necessary  is  to  get  a  normal  milk  rich  in  fat 

:    break   it   down   by  the  addition   of   separate!    milk. 

I  quite  aeree  that  the 'coal  tar  disinfectants  are  \  dui 

value   is   not    indicated    by   the    Rideal-Walker 


"  In    ropl)     ti.     Vi  ,•■    mil, .|u   i 

.no mil   i.t  organii    mattpi   do     nol    b 

llto  on.-  level   In  did   H 

would  not   in  oi' i,  for  it  two  thii  '.v  •  - .  *  1 1 

them    unequal  J    On   readii  Kowlei 

.nil   ice   'hat    he    retrial 
not  applii 
"The  portion  "t   my   paper  which  dealt   with  oi 
.-  an  ai  tempt   to  sin. |\    the  inrlueni 

ii  an\    variution 
in   the  .  nt  a   pun-  culture 

..t  a  definite  organii  m  I  fulli  i 

natural  bacteria  have  not  thi 

iltures  :    unfortunately  in  a  itan  he  tit  it 

ity    l-    a    -t.  I  , in-Ill.   u  hi.  Ii.    n 

argument  to  prove,  •  annot  be  .  natural  I 
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(Contribution     from     the     London     I.,  ither     [ndusl 
Laboi  itories,  Heruld'     tnstitu    .  London.) 

If  there  i-  anj   point  upon  which  the  members  of  the 
International  Association    "t    Leathei    Trades'    in 

..re  perfectly  agreed,  it  i-  that  the  present  official  method 
detannising   solutions    for   analysis   (i.e.,    tin-    use 
iromed   hide-powder  in  tin-   filter   bell)  i-  i 
unsatisfactory      In  order  to  meet  with  these  diffi 
various   proposals   have   recently   been   made   t.,   modify 
the  present   system  of  analysis,   hut   notably  bi    Di     t 
ler    (Collegium,    1906,  '■-':!(     236)     ind   by   Mi     I 
Kopecky     (Collegium,     1906,     199    203).     The     former 
proposes  the  ua  tly  chromed  hide-powder  "f  his 

own  manufacture  in  the  filter  hell,  whilst  the  lal 
cates  a  hea\  ily  chromed  and  neutralised  powder  of  In-  own 
preparation,  used  with  a  definit  ■  quant  it  - 
and   with    i    maceration    method.     It    seemed    desii 
that  the  claim-  of  the-e  two  powders  should   he  Hi'. 

I   by  others  than   the   makers  of  them,   and   hence 
the   authors   proceeded    to   do   a   sei  itivi 

analyses,  the  same  extracts  beini  6  by  the  ..ii 

method    and    by  the  method-  oi   Paessler  and   Kopecky, 

powders  prepared  by  them.     The  re-ults  of  tl 
analyses  are  shown  in  the  tables  below. 

It  has  lone  been  recognised  that  hide-powder  is  capable 
of  absorbing  many  non-tannin  substances,  and  hence 
it  i-  clear  that  a-  long  a-  tannin  i-  estimated  gravimetri- 
eallv  by  the  difference  between  the  amounts  of  "  soluble 
Bolids"  and  "soluble  non-tannin  matters,"  the  most 
correct  result  will  he  that  which  yield-  the  highest  | 
centage  of  "non-tannins,"  bo  long  as  tic  residue  is  pri 
free  from  tannin  and  soluble  hid.-  substance.  With 
the  various  chestnut  and  oakwood  extracts  lir-t 
used,  the  method  of  Kopecky  appeared  to  Ik-  very 
promising,   being  convenient   to  work,  and  the 

figures  show,  distinctly  higher  result-  m  noil  tans.  When, 
however,  tried  upon  a  hemlock  extract,  even  with  the 
increased  amount  of  hide-powder  recommended  by 
K  ipeoky  (-Hi  grins,  wet),  the  non-tannin  filtrates  clearly 
contained  tannins,  and  this  tannin  was  not  removed 
even  by  extending  tin-  time  of  maceration  t,.r  anothei 
hour      This  is  also  evident   in  the  results  obtained 

The  same  difficulty  occurred  later  in    the    anal;. 
quebracho    extract-    by    this     method,    the    non-tannin 
tiltrates  when  tested   with  a   1    per  <■■  ie,    10  per 

eent.  salt  solution,  showing  at  once  the  presence  of  . 
considerable  amount  of  tannin. 

Further,  in  the  analy-  is  sulphited  extracts  by 

Kope-ky's  method,  it  wa-  clear  that  something  wa-  wrong. 
A-   Kopecky's  powder  .-  neutralised,  it   i  |    to 

add   acid   to   the   solution-   for   analysis,    and   it-    n. 
recommends  the  use  of  o  grins,   of  acetic  acid  per  litre. 
This   acid   causes   complication-    which   are    very   oh'. 
in   the  detannised   solutions.     A-   -  ion    is   the   solutions 
T   and   the   evaporation   commenced,    the 

•  Taken  as  real. 
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liquids  begin  to  show  a  darkening  of  colour,  first  deep 
orange,  then  brown,  and  finally  black.  After  adding 
oO  c.c.  of  distilled  water  and  evaporating  again  to  dryness 
(as  Kopec ky  suggests  for  driving  off  the  last  traces  of 
acetic  acid),  this  colour  was  intensified.  This  blackening 
also  occurred  with  the  undetannised  solutions,  though 
their  first  colour  made  the  change  less  obvious.  What 
is  the  exact  cause  of  this  phenomenon  is  a  little  difficult 
to  state.  Kopecky.  in  writing  to  one  of  the  authors  upon 
inquiry,  suggested  that  the  blackening  was  due  to  "  traces 
of  iron  which  oxidises  and  forms  blacks  with  the  traces  of 
gallic  acid  always  present  in  non-tan  filtrates,"  the 
oxidation  becoming  possible  when  the  sulphur  dioxide  is 
driven  off  by  the  action  of  acetic  acid,  or  that  some 
"  sulphuric  acid  or  bisulphates  might  be  present  in  the 
extract  which  would  cause  the  residues  to  char."  Both 
these  suggestions  seem  rather  improbable.  Other 
suggestions  to  account  for  this  are  that  the  acetic  acid 
acts  upon  the  sulphite  compound  in  the  extract,  driving 
off  sulphur  dioxide,  and  forming  sodium  acetate,  which, 
acting  upon  the  tannin  and  phenolic  non-tannin  bodies, 
caused  oxidation  and  blackening ;  or,  that  the  acetic 
acid  dissolves  out  chromium  from  the  powder  (see  below), 
partly,  at  any  rate,  as  chromium  acetate,  which  acts 
upon  the  tannin  and  phenolic  non-tannin  matters,  pro- 
ducing readily  oxidisable  compounds.  It  is  quite  possible, 
of  course,  that  both  these,  and  other  causes  not  suggested, 
might  combine  to  produce  the  effect  noted.  Whatever 
the  cause,  however,  it  is  clearly  undesirable  to  use  solutions 
acidulated  with  acetic  acid  for  the  analysis  of  sulphited 
extracts.  It  should  be  mentioned,  perhaps,  that  even 
the  sulphited  extracts  were  not  completely  detannised 
by   Kopecky's    powder. 

1.  Various  Chestnut  Extracts. 

Method  of  Non-tannins 

Detannising.  per  cent. 

1.  Kopecky    11-9 

LA.L.T.C. 11-9 

Paessler 9-9 

2.  Kopeckv    11-3 

LA.L.T.G 8-1 

Paessler 7-3 

3.  Kopeckv    8-36 

I.A.L.T.C 7-0 

4.  Kopeckv    8-7 

I.A.L.TX 7-3 

2.  Various  Oakwood  Extracts. 

1.  I.A.L.T.C. 14-8 

Kopecky    13-3 

Paessler 12-3 

2.  I.A.LT.C 14-7 

Kopeckv 14-4 

Paessler 12-2 

3.  Kopeckv    16-9 

I.A.L.TX 13-3 

3.   Valonia  Liquor. 

LA.L.T.C 7-2 

Paessler 6-8 

Kopecky    6-3 

4.  Gambier. 

Kopecky    18-4 

I.A.L.T.C. 13-3 

5.  Spent  Tan. 

Kopeckv    5-1 

I.A.L.TX. 1-7 

6.  Mangrove  Extract. 

Kopeckv   21-3 

I.A.L.T.C 20-6 

Paessler 20-6 


7.  Hemlock  Extract. 

Kopeckv    24-2 

LA.L.T.C 16-7 

Paessler 161 

8.  Quebracho  Extracts. 

1.  (Solid)  Kopeckv    11-3 

I.A.L.TX' 9-3 

2.  „        Kopeckv    8-5 

I.A.L.T.C 6-5 

Paessler 6-0 

9.    Various  samples  of  Mimosa  D.,  containing  bisulphites 
of  soda. 

1.  Kopeckv    13-9 

I.A.L.TX 10-0 

Paessler 9-8 

2.  Kopeckv   14-0 

I.A.L.TX 9-7 

Paessler 9-2 

3.  Kopeckv    13-2 

LAL.TX. 9-8 

Paessler 8-9 

As  the  experiences  of  the  authors  with  Kopecky  s 
method  were  so  very  disappointing,  they  concentrated 
their  attention  for  the  time  being  upon  comparative 
detannisations  with  the  official  unchromed  powder  and 
with  Paessler's  powder.  These  results  are  given  below, 
and  are  the  mean  of  duplicate  analyses. 

I.A.L.T.C.     Paessler. 

Mangrove  extract    1.        19-8     ..     19-2 

2.        20-7     ..     20-0 

3.        20-6     ..     19-6 

Chestnut  extract 1.  10-2  ..  10-0 

„       2.  10-6  ..  10-0 

3.  10-2  ..  10-1 

„       4.  9-8  ..  9-4 

Sumach  samples      1.  16-2  ..  15-0 

2.  16-2  ..  15-6 

, 3.  17-2  ..  16-0 

4.  16-9  ..  16-6 

Solid  Extract  (Mvrabs)         1.        26-8     ..     26-0 

„  2.        27-9     ..     26-2 

..     3.        24-9     ..     23-2 

Sumach  Extract      1.        20-2     . .     18-2 

2.        22-0     ..      20-0 

, 3.        24-4     ..     22-2 

I'ndescribed  extracts      . .  1.  16-2  . .  12-8 

2.  15-3  ..  12-1 

, 3.  16-5  ..  15-1 

....  4.  14-6  . .  13-4 

It  will  be  noticed  at  once  that  in  all  these  cases,  and  in 
all  the  previous  work,  the  results  given  by  Paessler's 
powder  are  lower  in  the  percentage  of  non-tannins,  the 
usual  difference  being  about  H  per  cent.,  though  some- 
times as  great  as  4  per  cent.  They  are,  therefore,  even 
further  divergent  from  the  real  truth  than  the  analyses  by 
the  official  method  with  the  use  of  unchromed  powder. 
This  is  extremely  unfortunate,  for  Paessler's  powder  is  a 
distinct  improvement  upon  the  unchromed,  in  both  the 
packing  of  the  filter-bell  and  in  the  rapidity  with  which 
the  tannin  solution  soaks  up  the  hide-powder.  Such 
minor  improvements,  however,  are  quite  overshadowed 
by  the  unfortunate  readiness  with  which  this  chromed 
powder  absorbs  the  non-tannin  matters,  which  causes  the 
percentage  of  tannin  to  be  recorded  much  higher  than  it 
really  is.  As  we  know  our  present  official  method  to  be 
defective  in  that  the  powder  absorbs  non-tannins  as  well 
as  tannins,  it  would  clearly  be  very  undesirable  and 
unwise  to  modify  it  by  the  replacement  of  unchromed 
powder  (bad  as  it  is)  by  the  ponder  of  Dr.  Paessler. 

As  is  well  known,  the  filter  method  rejects  the  first 
30 — 35  c.c.  of  the  filtrate  in  order  to  eliminate  as  far  as 
possible   the   error   due   to   soluble   matter   in   the   hide- 
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powder.     Tins  error  is  not  completely   eliminated  in  thl 
way,   however,   and   there   is   no  doubt    that    the  soluble 
erfrom  tho  hide- powder,  being  weighed  along  with  the 
non-tannin  matter,  tends  to  raise  the  pei  I  the 

non-tannins,    and    incidentally     make    the    result     more 

t.  Now,  utth  n  chromed  powder  it  is  known  I 
the  soluble  matters  are  usually  less,  and  it  appeared 
desirable  to  find  out  how  far  tho  variation  observed 
between  chromed  and  unchroraed  powders  oould  bi 
accounted  for  by  a  difference  in  solubility.  That  thi 
1 1 miIi I  only  partially  explain  the  differenoe  in  the  percentage 
.it  non-tannins  commented  upon  above,  was  dear  from  the 

itions    in    tlic   extent    of    tliis   difference  :     it    I 
influenced,  no  doubt,   by  the  nature  of  the  non  tannin 
matters  in  the  various  extracts  analysed. 

The  authors,  therefore,  proceeded  to  do  "blank"  t 
with  each  of  the  powders,  first  with  distilled  water  only, 
and  afterwards  with  \  per  cent,  acetic  arid,  which  is  the 
concentration  necessary  in  the  analysis  by  Kopecky's 
method.  It  was  thought  desirable  to  include  here 
experiments  with  Miller's  cellulose-tree  hide-powder, 
chromed  and  used  as  in  the  American  official  method. 
In  each  case  50  c.c.  were  pipetted  oil  and  evaporated 
just  as  in  tho  course  of  the  usual  analysis  l>v  each  of  tho 
methods.     The  results  are  stated  in  the  tables  below  • 

\      S  '  biliiy  of  poi  i  distilled 

Residue  in  mgrms. 

1.  1.A.L.T.C  nnchromed  powder  A.  B. 

Experiment  1    4-4  4>5 

2 5-0  5-0 

„        ;{ 6-5  Q-6 

2.  Kopecky's   powd 

K\p<  Tinicnt    1 I  -I  l-l 

2 1-6         1-7 

3.  Paessler's  powder — 

Experiment! 3-3        -•■'• 

2 3-6        3-7 

4.  Miller's  powder  (A.O.  LC 3-7         3-7 

.  — Solubility  <■/'  acetic  acid. 

Residue  in  mgrms, 
A.        B. 

1.  I.A.L.T.C.  unchromed  powder     [  Powder  swells 

much   to 

2.  P  s  essl  e  r's    lightlj  '     the  til  - 

' I  tration. 

:;.   Kopecky'i    powder 6-0        6-0 

4.  American  snake  method 1*6         1-9 

The  results  of  Table  A  confirm  1 
der,  though  less  soluble  than  the  unchromed,  is  not 
iently  so  to  account  for  the  difference  in 
.  non-tannins  foundin  the  comparativi 
hence  that    this  difference  must    bt  id  for 

bj   the  absorption  of  more  non-tannins  in  tl  •<  the 

chromed  powder.     Kopecky's  powder  is  shown  to  i  ontain 
t    quantity   of   matter   soluble    in   distilled 

The  results  of  Table  B  confirm  what  has  been  previously 
served  as  to  the  difficulty  of  working  in  the  tilter-bell 
with  acid  solutions.  In  the  case  of  Kopecky's  powder 
the  results  were  unexpectedly  high,  the  increase  being 
evidently  due  to  the  solvent"  action  of  the  acetic  acid. 
The  residues  were  bluish  in  colour,  and  when  re-diflsolved 
in  a  small  quantity  of  distilled  water  answered  the  ordinary 
qualitative  tests  for  chromium  and  sulphate.  It  is  clear, 
however,  that  in  the  analysis  0f  an  extract  the  worst 
due  to  solubility  will  occur  in  the  analysis  by  Kopecky  s 
method. 

The  authors  now  turned  their  attention  to  the  analysis 
of  tanvard  liquors,  comparative  detannisations  heme  made 
by  the  various  powder-  and  methods.  The  results  are 
stated  below.  In  the  first  three  tables  the  powder  used 
for  the  analvsis  bv  Kopecky's  method  was  freshly  pre- 
pared by  one  of 'the  authors,  following  directions  of 
Kopecky,  and  was  used  in  the  shake  machine.  In 
Table  4".  powder  of  Kopecky's  own  make  was  used,  with 
his  maceration  method,  and  in  each  case  the  liquor  was 
incompletely  detannised. 
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Tl,.  how   up  again  emphatically  the  immense 

.  .it  the  American  shake  method  ovex  tho  Blter- 

b.  II  methods  in  the  matter  o)  used  liquot  "el 

at  the  same  time  confirm  the  contention  ol  Kopecky  tli.it 

his  neutralised  powder  will  not  give  good  results  unless 

the  residues  are  re-dissolved,  and  -  made  for 

free  acid,  in  the  way  suggested  by  Professor  Procter 

Leather  End.  Lab.  Book,"  126).    This  pro  •  --.  if  d 

into  an  official  decree,  would  make  the  analysis  ,.f  liquors 

I  tedious  business,  and  involve  almost  more  labour  than 

is  justified  by  the  valt I  the  results.     In  u  well-regulated 

tannery,    however,    the   acidity    is    kept    approximately 

onstanl  at  different  Btagee,  and  the  difficulty  might  be 

overcome  by  makin(  "  which  should 

weeks  in  the  i 

The  advantages  of  the  American  shake 
came  out  strongly  in  the  analysis  ol  aft  rhich  were 

known   to  contain   practically  no  tannin.     The  ana1 

arc   as   follows  :  — 

'  Tanyard  l/iqtt 

Sample  I.     Total  Bolids  4--"'  pet   i  ent. 

Non-tans.         Tannin. 
Method.  ent,        percent. 

M  i.A.I' 4-r.  ..  0-0 

LA.L.T.C 3-7 

ky    *■<■        ••        °-!l 

I 'a. —  ler 3-5  -•  1" 

Sample  II.     Total  solids  3-7  ■•  f  cent 

AO.A.C 3-6  ..  0-1 

I.A.I..  T.< 2-9  •■  .    0-8 

Kopecl '-'•"  -■  I'l 

ler 2-4  ..  1-2 

LO.A.C 3-4  ■■  l"" 

LA.L.T.C 2-S  -•  "'" 

Kopeck}     2-6  ..  0-8 

ler 2-5  ..  "!' 

The  above  shows  most  emphatically  the  absolute 
superiority  of  the  A.o.A.C.  method  for' the  analysis  of 
tanvard  liquors,  and  the  LA.L.T.C  are  to  becon- 
■ilatc'd  on  having  adopted  this  method  for  that 
purpose  ;  it  also  shows  how  inaccurate  and  misleading 
are  the  results  obtained  by  Paessler's  method,  as  all  the 
above  liquors  were  completely  denuded  of  all  tannin 
properties  before  analvsis. 

The  use  of  unchromed  powder  being  rejected  as  bad, 
and  having  found  that  the  two  methods  which  were 
proposed  to  supply  its  place  were  worse:  and  as  the 
\merican  shake  method  was  alreadv  the  official  method 
even  of  the  LA.L.T.C  for  used  liquors,  advisable  for 
extracts,  etc.,  containing:  quantities  of  gallic  acid,  and 
permissive  always  ;  it  will  be  readily  understood  that  the 
authors  becamc'at  once  very  strongly  inclined  to  urge  the 
acceptance  of  the  A.O.A.C.  method  of  dctannising  in  all 
cases,  and  to  make  it  the  official  method  of  the  I.A.L.T.C. 
This,  of  course,  is  not  by  anv  means  a  new  recommendation 
to  the  I.A.L.T.C.  being,  in  fact,  proposed  by  Professor 
H.  li.  Procter  at  the 'Leeds  Conference  of  1902.  The 
pity  is  that  it  was  not  accepted  then.  Now  it  is  the  only 
course  left. 
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The  superior  accuracy  of  this  method  lias  been 
repeatedly  demonstrated  both  by  Americans  and  by 
members  of  the  I.A.L.T.C..  and  the  work  of  the  presenf 
authors  fully  confirms  this  view.  Even  the  analysis  of 
the  following  few  tanning  materials  makes  this  quite 
clear. 

I.  Solid  Quebracho  Extract  (A). 

Total  solubles  7  TS  per  cent,     lnsolubles  7-5  per  rent. 

Non-tannins.  Tannin. 

Method  percent.  percent. 

A.O.A.C 10-8       ..       01-0 

Kopecbv* 10-3       . .       61-5 

I.A.L.TC. 6-5       ..       65-3 

Paessler 6-1       . .       65-7 

2.  Solid  Qui  braeho  Extract  (B). 

Total  solubles  73*9  per  cent.     lnsolubles   6-5    per   cent. 

Method.  Non-tannins.     Tannin. 

per  rent.  per  cent. 

A.O.A.C 13-0       ..       60-9 

Kopcckv* 11-1        ..        62-8 

I.A.L.TC 7-0       ..       66-9 

Paessler 7-0       . .       66-9 

3.  Snlphited  Quebracho  Extract. 

Total  solubles  77-4  per  cent.     lnsolubles  0-0  percent. 

Non-tans.  Tannin. 

Method.                       percent.  percent. 

Kopecky* 21-8  . .  55-6 

A.O.A.C 17-0  ..  59-8 

I.A.L.T.C 12-3  ..  05-1 

Paessler 10-1  ..  07-3 

4.   Sample  of  Leaf  Sumach. 

Total  solubles  38-S  per  cent. 

Non-tans.  Tannin. 

Method  per  cent.         percent. 

A.O.A.C 1U-6  ..        22-2 

1.A.L.T.C 10-2  ..       22-6 

Paessler 15-0  . .       23-S 

5.   Hemlock  extract. 
Total  solubles  40-S  per  cent.     lnsolubles  2-7  per  cent. 

Xon-tans.         Tannin. 
Method.  percent.         percent. 

Kopecky*     24-6  ..       22-2 

A.O.A.C 21-3  ..       25-5 

I.A.L.T.C 17-0  ..       29-8 

Paessler 16-0  ..       30-8 

*  Incompletely  detanniscd. 

The  rest  of  the  work  in  this  investigation  consisted  in 
the  detannising  of  artificial  mixtures  of  tannin  and  non- 
tannins,  in  various  proportions,  by  all  the  four  proposed 
methods.  This  method  of  working  had  already  been  used 
to  some  extent  by  Procter  and  Bloc  key  (Collegium.  1903, 
114  and  124)  for  comparative  work  on  the  two  "  official  " 
methods.  In  the  present  work,  however,  the  same  amount 
(4-o  grms.  per  litre)  of  a  sample  of  commercial  "pure" 
gallotannic  acid  was  used  every  time,  and  the  quantities 
of  (he  soluble  non-tannin  matter  added  were  gradually 
increased  from  \  grm.,  1  grm.,  1J  grms.  to  2  grms.  per  litre. 
The  method  of  calculating  results  was  the  same  as  is  used  by 
Procter  and  Blockey.  'J  he  first  column  gives  the  weight  of 
matter  used  for  each  experiment  and  the  weight  of  residue 
from  100  c.e.  (twice  50  c.e.)  evaporated,  from  which  the 
ilry.  or  at  least  the  non-volatile  matter,  can  obviously  be 
'lated.  The  "Total  Soluble,"  the  "  Tannin,"  and  the 
"  Non-tannins  "  arc  given  in  percentage  of  the  dry  total 
soluble  of  the  tannin  employed,  and  obviously  in  each  case 
the  effect  of  the  added  non-tannins  will  be  obtained 
separately  by  deducting  the  corresponding  figures  given 
by  the  determinations  of  the  tannin  alone  by  thai  particular 
method  of  analysis.  Ihe  fifth  column  gives  the  differenei 
between  the  amount  of  tannin  estimated  in  the  "  pure  " 


sample  and  the  amount   shown  after  the  additioi 
non-tannin   Bubstance.     The   last   column   gives   the   pro- 
portion of  the  added  non-tannin  substance  estimate 
tannin  by  the  respei  tive  methods,  calculated  on  the  a  tual 
dry   non-tannin    matter   in   excess   of   the     loo    |»i    ■  i-nt. 
reckoned  for  the  "total  soluble"  of  the*"  pure '"  tannin. 
Each  of  the  "  non-tannin  "  filtrates  in  all  these  experim 
are  tested  with  a  1  per  cent,  gelatine  10  i)er  cent,  sail  solution, 
and  in  every  case  where  Kopecky's  method   was  used  the 
presence    of    tannin    was    revealed,    showing    incomplete 
absorption  by  the  powder,  but  this  was  observed  in 

ease. 

Table  1.  gives  the  analysis  of  the  "  [aire  "  tannin  by  each 
of  the  four  methods,  and  Table  II.  gives  the  results  for  the 
mixtures  of  tannin  with  gallic  acid. 

The  analyses  by  the  official  method  with  unchroined 
powder  show  up  the  long-known  errors  due  to  the  absorp- 
tion of  gallic  acid  by  the  unacted-upon  hide-powder  in  the 
upper  part  of  the  filter-bell  Curiously  enough,  the  propor- 
tion of  the  gallic  acid  present  absorbed  in  this  way  appears 
to  be  approximately  constant.  The  analyses  with  Paesilf r  - 
powder  all  show  a  higher  amount  of  tannin  than  in  the  ■-> 
of  the  official  method  of  the  I.A.L.T.C.  and  also  reveal 
the  fact  that  the  proportion  of  the  added  gallic  acid  absorbed 
is  decidedly  more  marked. 

In  the  Kopecky  analyses  the  added  gallic  acid  appears 
to  make  his  powder  absorb  tannin  even  less  readily.  SO  that 
after  the  gallic  acid  is  added  less  "  tannin  "  i-  recorded 
than  before,  and  hence  negative  quantities  ap]>car  in  the 
fifth  and  sixth  columns.  As  the  proportion  of  gallic  acid 
is  increased,  however,  these  negative  figures  decrease,  and 
finally  become  increasingly  positive,  pointing  t"  the  i  in- 
clusion that  the  powder  absorbs  gallic  acid  in  considerable 
quantities,  and  that  this  error  finally  overwhelms  the  other. 

In  each  case  of  analysis  by  the  A.O.A.C.  method,  the 
results  show  up  much  the  best,  in  that  they  are  always 
nearer  the  real  truth,  and  also  that  the  proportion  oi  the 
added  gallic  acid  estimated  as  tannin  is  much  smaller. 
This  confirms  the  work  of  Itecd  (American  Leather 
Chemists'  Journal,  1906,  2S8). 

Table  III.,  givin;;  the  results  obtained  with  mixtures  of 
tannin  and  dextrin,  show  up  again  the  errors  due  to  the 
absorption  of  non-tannin  matters  by  the  filter-bell  methods, 
which  errors  are  greater  in  the  ease  of  Paessler s  powder. 
It  is  observed,  however,  that  as  the  proportion  of  dextrin 
is  increased,  the  percentage  of  it  estimated  a.-  tannin  is 
decreased.  The  reason  for  this  is  not  very  obvious,  but  it 
may  possibly  lie  connected  with  the  method  of  rejecting  the 
first  3o  e.e.  from  the  filter-bell,  or  may  possibly  be  partly 
accounted  for  by  the  influence  of  varying  quantities  of 
dextrin  on  the  absorption  of  the  other  non-tannin  matters 
present  as  impurities  in  the  sample.  In  the  Kope  :ky 
analyses,  we  have  incomplete  absorption,  and  hence  also 
irregular  variations  on  the  results,  illustrated  by  t] 
tain  extent  on  the  negative  values  in  column-  ">  and 6. 
The  American  method  shows  that  very  little  desl 
absorbed,  whatever  the  proportion  of  it  present,  and  the 
results  are  a  strong  justification  of  the  A.u.A.C.  method 
of  detannising. 

Table  IV. gives  the  results  with  the  various  mixtun  •>  with 
glucose.     The  filter-bell   methods-   again   show   their   usual 
position   in   the   amount   of   tannin  estimated    both    with 
regard  to  one  another  and  to  the  shake  method.    It  will  be 
noticed  that  as  the  glucose  increases  in  amount,  negative 
values  are  recorded  in  the  last  two  columns,  and  as  this : 
due  to  the  non-absorption  of  tannin,  it  is  an  interesting 
continuation  of  the  observations  of  Procter  and  1  li- 
as to  the  solvent  action  of  carbohydrates  on  hide-powder. 
With   Paesslcr's   powder   this  solvent  action   is   distini  tly 
more    marked.     With    Kopecky's    method    we    find     , 
again  incomplete  absorption,  and  along  with  the  solvent 
action  of  the  glucose,  we  find  tremendous  negative  errors 
of  an  irregularity  which  might  be  expi 

The  A.O.A.C.  method  again  shows  up  strongly  in  ■•■  very 
favourable  light,  the  error  being  always  extremely  small 
and  not  increased  with  the  increasing  proportion   ■■ 
to  tannin. 

Table  V.  illustrates  the  effect  oi  increasing  q  IS  of 

calcium  acetate.      Here  we  notice  at   on.  !   the 

values  in  columns  .">  and  li  are  decidedly  negative,      i 
observed,  too,  that  in  all  residues  (both  "  solubles"  and 
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ii    .til  the  mi  it 
coloured.     The  i  x]il  motion   of  these  I  fat    i., 

seek.     The  prosi  n. 
m  id  iona  (in  i  hi    non  tannin  lilt 

ill-    in    thi  i     < 

ite,  which  readily  oxidise  when  thcii    iq        i  lions 

■re    ovaporatcd    at     steam    heat,    producing    tl lark- 

ooloiired    products    of    unknown    composition     which 

familiar  to  those  who  lire  necusl I 

suspender  liquors.      [I  is  possible  that  thi 

have  Icwi  some  ol  their  carbon  in  volatile  a ip 

produots,    « In.  h  at  for  tl 

urn  recorded,  but  it  .  isible  that 

this  may  also  be  partly  accounted  for  bj  1 1 ..   fact  thai  the 
formation  of  calcium  tani  illate,  being  a  double 

composition,  involves  the  font         i  etio  acid  which 

volatilises,  and  hence  that  all  the  matter  added 
weighed,  and  consequently   the  amount  of  tannin  appears 
to  have  decreased. 

In  this  table  the  more  significant  column  i-  thai  which 
-hows  the  decrease  in  the  amount  ol  tannin  estimated 
m  tlmt  case  the  figures  obtained  depend  more  directly 
upon  the  non-tannin  results,  which,  being  affected  onlj 
by  the  presence  ol  gallic  acid,  should  have  an  appi 
niatrly  constant  error,  for  the  quantity  ofgallii  ai  id  annol 
vary  much.  Strictly  speaking,  only  the  results  for  one 
definite  mixture  are  comparable,  because  in  the  estimation 
of  the  "total  soluble"  we  have  also  the  error  due  to  the 
oxidation  of  calcium  tannate,  which  varies  with  the 
quantity  of  calcium  acetate  added,  and  which  "ill  no!  be 
approximately  constant  until  calcium  acetate  is  in  excess 
As  caoh  molecule  of  t ho  tannin  of  gallotannic  acid  (con- 
taining six  hydroxyl  groups)  will  require  3  molecules  of 
calcium  acetate  (shown  by  Procter  and  Bennett,  this  J., 
1906,  -.">l  l'o4i.  I  grm.  of  tannin  would  require  1  I  grms. 
calcium  acetate  for  excess  of  the  latter,  and  this  pi  oportion 
is  never  reached  in  the  above  experiments,  [t  is  quite 
possible,  however,  that  this  variation  in  error  has  a  small 
influence  on  the  comparative  value  ol  the  figures  and  may 
be  left  out  of  consideration. 

The  analyses  with  Paessler's  powder  again  reveal  a 
greater  amount  of  tannin  than  that  estimated  by  the 
l.A.l„T.v"..  and,  as  the  tannin  figure  i-  low  because  of  the 
oxidation  phenomenon,  by  a  compensation  or  errors 
Paessler's  powder  shows  a  less  percentage  error.  In  the 
analysis  of  liquors,  therefore,  Paessler's  powder  would  tend 
to  give  a  rosutt  nearer  the  actual  truth,  because  of  its 
tendency  to  absorb  "non-tannin"  matters,  hut  it  is 
scarcely  to  be  recommended  on  that  ground. 

Table  VI.  gives  the  results  for  the  mixtures  with  calcium 
lactate.     In  this  case  the  observations  were   almost 
isely  similar  to  the   mixtures  with  acetate  of  calcium; 
the  residues  were  black  and  oxidised,  and  the  "differ 
in  tannin  estimated  "  i-  again  a  negative  quantity.     With 
calcium  acetate  the  extent  of  this  is  not  so  great,  but  thi- 
can  be  readily  understood  when  we  n  memb  i  the  tardiness 
with    which    lactic    and    volatilises.     There  again,   after 
allowing   for   the  factor    of    oxidation,    we   see   that   the 
A.O.A.C    method   is    very    much    letter   than    that    of   the 
I.A.LT.C.  and  thai  Paessler's  method  i-  very  ru 
Kopeeky's  being  really  out  of  the  question  ":i   account  of 
the  uncertain  amount  of  tannin  left  unabsorbed. 

Table  Vll.  give-  another  series  with  the  use  ol  Epsom 
-  It-.  Once  more  the  "difference  in  tannin  estimated"  is 
usually  a  negative  quantity.  Thi-  was  rather  surprising, 
for  the  metal  of  the  -ait  is  combined  in  £nis  case  with  a  strong 

■i  radical,  which  would  prevent  the  formation  of  any 
magnesium  tannate  or  gallate.  It  i-  known,  howi 
that  tannin  is  capable  <>t  combining  with  -"Me  metallic 
-alts,  so  that  the  acidic  radical  as  well  as  the  basic  i-  taken 
up  by  the  tannin  molecule,  and  it  i-  possible  that  the 
decrease  in  the  amount  of  tannin  recorded  may  Ik- 
accounted  for  by  the  conversion  of  the  gallotannic  acid  into 
some  such  "non-tannin"  compound.  Thi*  point, 
however,  needs  further  investigation. 

In  this  series  also  we  notice  that  thi  V  lerican  method 
jive*  results  not  only  lower  in  tannin  than  the  other 
methods,  but  much  nearer  the  actual  figure  obtained  by 
the  analysis  "i  thi  gallotannic  acid  alone,  a-  shown  in 
Table  I." 
h.  Table  Vlll.  shows  the  results  obtained  by   the    use   of 


■  oni 

hi I    Lain 

■ 
.'i  the  : 

it     t  llele    had     bd  II     0\i(! 

common  -ah  ami  tannin  ■  omb 

ll    i-   well    known   that    -all        ■ 

solvent  effi pon  pai  t  "i  the  hi 

amount   ol  tannin  recorded  ;    '"it   t hi 

it  doubtful  whether  1 1 
In*  the  sole  explanation  ol  the  nega 
especially  when  we  bear  in  mind  that  tho  concentration  ol 
the  sail  i-  not   large.     Whatever  I ' 
cloai   ii>  splendid   justihi  ation 

American  sha  id       l  I  i  innin  shown 

i-  always  greatej  for  I '.,.  —  I.  r  -  chromed  powdci  than  by 
the  official  unchromod,  which  is  readily   explained  b\  it- 

ption  of  salt,  shown  also  by  the  lower  m 
values  In  the  last   two  columns.     The   K  aalyscn 

tompletc  absorpl  ion  ol   tannin. 
IV  gives  analysis  of  Bodium  bisulphite  mixt 

The  amount-  of  tannin  n led  are  again  Ii  - 

the  addition  o|  bisulphite,  this  being  obviously  due  t  i 
expulsion  of  sulphur  dioxide  and  consequent  lowering 
of  the   "  total   soluble  "    percentage.     As   in 

calcium  acetate,  this  error  will  altei  with  the  proporti f 

bisulphite  used,  bo  that   only  the  results  i te  definite 

mixture  arc  strictly   comparable.      In   any   mixture,   how- 
ever, it  i-  clear  that  tho  American  method  gives  thi 
error.      In    the    Kopecky    analyses    thi  much 

intensified  by  the  presence  of  the  acetic  acid  essential  to  his 
method,  and  hence  huge  negative  quantil  i  in  tho 

last  column.  This  again  emphasises  tho  undesirability  "t 
acidifying    tho  solutions    in   the  v,  od    by   him. 

It  was  also  noticed  that  in  all  these  analyses  the  non-tannin 
filtrates  contained  appreciable  amounts  of  chromium. 
Tlv  abot  ■  experimental   work  has  placed  theau 
hi  close  familiarity  with  the  working  of  each  ol  the 
proposed  methods  mentioned  above,  and  they  ire,  thi  I 
in  a  position  to  pass  some  judgment  upon  i 

1.  Kopeeky's  powder  awl  method.     In  this 

i   believe  that  the  powderwas  in  the  same  condition 
as   when   freshly   made,   or  as  it   was   used   by   tv 
himself.     The  loss  in  absorbency  was  clearly   due 
facl  that  the  powder  after  being  kept  -.cue  time  would  not 
wet    back,   <\'u    with   24   ho  can   no 

doubt    be    partly  accounted    for   by   its  being   so   heavily 
bromed,  though  possibly  the  neutralisation  of  the  powder 
lirection  also.     It   i-  extremely 
pointing  to  find   this  cheap  source  of  a   workable  hide- 
powder  cut  otf  in  this  way.  but  it  i>  hardly  surprising  when 

nember   the    previous   disappointments  in    \ 
American  at  b  repare  a  di  j 

that  will  kc 
The  use  ol  j.  idified  solutions,  which  is 

■ .  has  also  been  shown 

tionable,  m especially  in  the  cae 

and  if  llu-  course  were  to  be  finally  chosen  it  would  !»■ 

obviously  necessary  to  reduce  the 

minimum.     The  quantity  advocated  by    ■ 

]«t    litn  -  r.    the 

addition  acid  to  the  solution   of   I 

such  as  the  action  ol  "n  the 

tannin,   which   makes  quite 

the  amounts    ••)'   "total   -ol  lubles "' 

estimated,  and  .:!-  upon  the  - 

solubles  n  tintoiiK  ■■  -  -.     i  In  the 

hand,  the  addition  ol  ai  id  just  ng  involves 

another  correction. 

2.  Pa  ■ 

of  the  filter-bell,  it  is  open  to  all  those 
strong    oloc,  tions    which    have    bi 
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DSt  that  method,  and  which  hare  been  once  more 
emphasised  in  the  results  of  the  analyses  in  this  investigation. 
Dr.  Paessler  has  also  had  the  misfortune  of  making 
a  ]  powder  which,  though  in  some  respects  an  improvement 
upon  the  unchromed,  possesses  a  decidedly  more  marked 
affinity  for  '"non-tannin"  matters,  which  feature  is  just 
the  one  that  it  is  most  strongly  desirable  to  avoid.  Again. 
the  keeping  properties  of  this  powder  have  not  been  tested 
thoroughly,  and  in  view  of  the  difficulties  already  observed 
in  preparing  dry  chromed  hide-powders  which  will  remain 
constant  in  quality,  it  is  exceedingly  important  that  this 
should  be  done  before  its  adoption  as  an  official  powder. 

3.  The  American  method. — There  can  be  no  doubt  in  this 
case  that  the  method  is  workable  and  reliable,  for  it  has 
been  very  thoroughly  tested  by  both  American  and 
European  chemists.*  In  comparison  with  the  other 
methods  the  authors  find  that  it  stands  in  an  exceedingly 
favourable  position.  It  is  the  easiest  to  work,  the 
soundest  in  principle,  the  most  accurate  in  its  results,  and 
duplicate  experiments  will  always  agree.  Moreover,  in 
spite  of  the  supposed  trouble  in  preparing  the  powder,  the 
authors  find  that  it  is  decidedly  the  quickest  to  work. 

There  can  hardly  be  much  difference  of  opinion  as  to 
the  conclusions  to  be  drawn  from  the  above  facts.  It  is 
perfectly  clear  that  the  I.A.L.T.C.  cannot  with  any  wisdom 
it  either  the  methods  of  Dr.  Paessler  or  of 
Mr.  Kopeckv,  and  it  is  equally  clear  that  the  American 
method  of  detannising  is  much  superior  to  our  present 
method.  The  authors,  therefore,  very  strongly  urge  that 
the  International  Commission  which  is  now  at  work  upon 
this  question  should  recommend  the  adoption  of  a  uniform 
and  universal  method,  which  should  be  on  the  lines  at 
present  used  by  the  American  Leather  Chemists' 
Association. 

In  conclusion,  the  authors  desire  to  thank  Mr.  D. 
Stewart,  M.A.,  and  Mr.  A.  T.  Hough  for  assistance 
rendered  in  doing  some  of  the  analyses  in  this  investigation 
Table  L — Commercial  "pure"   gaUotannic  aci<l. 


Grms.  per  litre. 

Percentage  on  dry  g 
acid  taken. 

allotannic 
Xon-tans. 

Method. 

Total  sol. 

Tannin. 

4*5  grms.  dry  | 
soluble   per 
100     c.c.= 
0-3964    ...  i 

100-0 
= 

83-4 
91-2 
93-9 
94-6 

16-6 
8-8 
6-1 
5-4 

A.O.A.C. 
Kopeckv 

I.A.L.T.t  . 
Paessler. 

Table  II. — Mixtures  of  thii  "toi  '   gallic  acid. 

Tannin  =  4-5.     Gallic  acid=0-5.       Dry  sot.  matter  per  100  c.e.= 

0-4606.      Total  sot.  =  116-2. 


Method. 


A.O.A.C.  ... 
Kopeckv  . . . 
LAX.T.C.  .. 
Paessler 

Tannin  =  4-5. 


A.O.A.C. 
Kopeckv 
I.A.L.T.C. 

Paessler   . . 


Xon- 
tannins. 


per  cent. 
32-8 
31-8 

9-7 

9-0 

Gallic  acid- 
0-4972. 


'I  i:  Bin 


per  cent. 

-.  -i 

>4-4 
107-2 


Difference 

in  tannin 
estimated. 


Dry 
non-tannin 
estimated 

as  tannin. 


+  0-0 

—  6-8 

+  12-6 

+  12-6 


per  cent. 
+     0-0 

—  42-9 
+  77-7 
+    77-7 


1-0.     Dry  sol.   matter  per   100  c.c. 
Total  .•.ot.    =125-4. 


26-5 

37-9 

11-6 

9-0 


98-9 

87-5 

113-8 

116-4 


+  15-5 
—  3-7 
+  19-9 
+   21-8 


+   61-0 
—  14-5 

+   78-3 
+    85-8 


Tannin=4-5.     Gallic  acid     1-5.     Imi  sol.    matter  per  100  c.c. 
0-5450.     Total  sol.  =  137-5. 


A.O.A.C  .. 
Kopeckv  . . 
I.A.L.T.C.  . 
Paessler  . . . 


31-6 
25-8 
16-0 
15-3 


105-9 
111-7 
121-5 

122-2 


+  22-5 

+  20-5 

+  27-6 

+  27-ti 


60-0 
54-6 
73-8 
73-8 


Tannin =4-5.     Gallic  acid=2-0.     Dry  sol.  matter  per  100  c.c.= 
O-5400.      Total  sol.  =0-6108. 


A.O.A.C.    .. 

44-0 

110-1 

+ 

26-7 

+ 

49-3 

Kopeckv    . . 

28-7 

125-4 

+ 

34-2 

+ 

63-2 

I.A.L.T.C... 

11-6 

132-5 

+ 

38-6 

a. 

71-3 

Paessler  . . . 

7-0 

147-1 

+ 

52-5 

+ 

970 

Table  III. — Mixtures  of  "tannin"  with  dextrin. 


Tannin  =4-5.     Dextrin— ^o.     Dry    sol.     matter    per     100 
0-4388.     Total  sol.    =110-7. 


Mrth.M, 


Non- 

tannins. 


Tannin. 


Difference 
in  tannin 


Dry 

nun- tannin 
estimated 


estimated. 

as  tannin. 

per  cent. 

per  cent. 

per  cent. 

A.O.A.C.    .. 

25-1 

85-6 

+ 

o.o 

+ 

20-5 

Kopecky    . . 

30-8 

79-9 

— 

12-3 

— 

24-2 

I.A.L.T.C... 

13-6 

97-1 

+ 

3-2 

+ 

29-9 

Paessler  . . . 

13-5 

97-2 

+ 

,6 

+ 

24-3 

Tannin  =  4-5.     DexJrin  =  l'0.     Dry    sol.    matter    per    100    c.c.-- 
0-4832.     Total  sol.  =  121-9. 


A.O.A.C.  .. 
Kopecky  . . 
I.A.L.T.C... 
Paessler  . . . 


37-8 
42-6 
22-8 
26-4 


84-1 
79-3 
99-1 
95-5 


+  0-7 
—  11-9 
+  5-2 
+     0-9 


+  3-2 
—  54-S 
+  23-4 
+     4-1 


Tannin  =  4-5.     D&rfrm  =  1-5.     Dry    sol.    matter    per    100    c.c- 
0-5280.     Total  sol.  =133-2. 


A.O.A.C.  .. 
Kopeckv  . . 
I.A.L.T.C... 

Paessler   . . . 


57-2 
33-6 
33-3 


84-4 
76-0 
99-6 
99-9 


+     1-0 

—  15-2 
+  5-7 
+     5-3 


+  3-0 
—  45-8 
+  17-2 
+   16-0 


Tannin  — 4-5.     Dextrin  =  2-0.     Dry    sol.     matter    per     100    c.c- 
0-5764*    =0-5S14t.      Total  so?.  =  145-6' =  146-9t. 


•A.O.A.C.  . . 

60-0 

85-6 

+ 

2-2 

+ 

4-8 

tKopecky  . . 

57-4 

89-5 

— 

2-7 

— 

5-7 

tl.A.L.T.C. 

45-4 

101-5 

+ 

7-6 

+ 

16-2 

t  Paessler   . . 

46-9 

100-0 

+ 

5-4 

+ 

11-5 

Table  IV. — Mixtures  of  tannin  with  glucose. 

Tannin  =  4-3.     Glucose  =  0-5.     Dry  sol.   matter   per   100  c.c. 
0-4364.     Total  sol.  =  110-1. 


Xon-  Difference 

Method.         tannins.        Tannin,    i    in  ianuin 

estimated. 


Dry 
non-tannin 
estimated 
as  tannin. 


A.O.A.C.    .. 

Kopecky  . . 
I.A.L.T.C... 
Paessler   . . . 


pel   i  ■  nt . 
24-2 
40-3 
16-0 
15-8 


per  cent. 
85-9 
69-8 
94-1 
94-3 


B.B 


—  21-4 
+     0-2 

—  0-3 


per  cent. 
+     24-7 
—  211-8 
+       2-0 

-       2-9 


Z,annin=4*5. 


A.O.A.C. 

Kopeckv 
I.A.L.T.C. 

Paessler   . . 


r«m»i«  =  4-5. 


A.O.A.C.  .. 
Kopeckv  . . 
I.A.L.T.C... 
Paessler  . . . 


Tannin  =  4-0. 


A.O.A.C.  .. 
K  opecky  . . 
I.A.L.T.C... 
Paessler  . . . 


Glucose  =  1-0.     Dry  sol.  matter' per  100  c.c.  =  0-4788 
Total  sol.  =  120-7. 


33-9 
51-3 
28-5 
26-2 


86-8 
69-4 
92-2 
94-5 


+  -4 

—  21-S 
+  1-7 

—  0-1 


+     16-4 

—  153-1 
+      8-2 

—  0-4 


Glucose  =  l-o.     Dry  sol.  matter  per  100  c.c.  =  0-5168- 
Totul  sol.  =130-3. 


41-1 

62-t; 

43-1 
39-2 


87-2 
91-1 


+     5-8 

—  23-5 

—  6-7 

—  3-5 


+  19-1 ! 

—  77-5 

—  22-1  ii 

—  11-5  _ 


Glucose  =  2-0-     Dry  sol.  matter  per  100  c.c.  =0.5528 
Total  sol.  =  H2-2. 
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60-6 
99-1 
50-7 
50-7 


43-1 
91-5 
91-5 


1-8 
4-1 
2-4 
3-1 


—  4-2 

—  113-9 

—  6-7 

—  .7-3 
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Tabli   \.     Mixture*  <<j  tannin  and  calcium  acetate. 

Tannin  -4-6.     Calcium  act!  Dry  sol    mailer  per  100  c.c.  — 

0-4188.      Total  «oi.  =  105-8. 


Drj 

Hon- 

inn.  i 

1  innln 

Method. 

taming 

Tannin 

in  tannin 
estimated. 

it.'. l 
as  tannin. 

per  cent. 

per  oent. 

per  cent 

\  0  LC.   .. 

25-4 

BO.] 

-   »; 

—    57-1 

Kopecky   .. 

38-5 

67-1 

—  241 

—  4311-3 

LA.L.T  0, 

24-3 

Bi-a 

—  12-6 

—  226-0 

Paessler   . . . 

20-0 

85-e 

-    -90 

— 180-7 

Tannin  =  4-5. 


A.O.A.C.    .. 
Kopecky 

I    \  l.T.C... 
Paessler     . . 


Tannin  =  4-5. 


A.O.A.C.  .. 
Kopecky  .. 
La.L.T.0... 
Pansier  ... 


Calcium  acetate—  1-0.     Dry  tot.  matter  per  100  c.c. 
0-4578.     Total  s4,=  U4-2, 


37-7 
53-1 
28-  I 
34-2 


76-5 
61-1 
75-9 
80-0 


—    6-9 

—    48-6 

—  30-1 

—  212-0 

—  18-0 

—   120-7 

—  14-6 

—  102-7 

Calcium  acetate  =  1-5.     Dry  sol.  matter  per  100  c.c. 
0-4908.      Total  tot.    =125-3. 


49-6 
64-4 
49-0 
47-5 


tabi  •  vn 

Tannin     l-i       UgSO.TB   0  Dry  tat    maUer  per  100  «.«.- 

0-4!it  l        I  174. 


\  u    \  C 

I    \   I 

Pansier  . . . 


V.n 


■ 


l 

pi  r  cent 

+    1-8 

. 

71-7 

—  II 

—    1 

87-3 

—    4-7 

—  B5-» 

—  37-7 

—  «74 


48-3 

84-9 

+    14 

+     4-6 

60-2 

7  1-0 

—  18-2 

—  54-8 

49-1 

-II 

—    9-8 

—  29-6 

44-4 

88-8 

—    5-8 

—  17-4 

75-7 
60-9 
76-0 

77-8 


-    7-8 

—    34-3 

\  ,0  A  1'.     .. 

aa-4 

—  30-S 

—  119-7 

Kopecky    . . 

7a-5 

—  17-9 

—    69-1 

1    I  l.T.C... 

84-2 

—  16-8 

—    06-4 

PaeSSllT    . . . 

eo-7 

Tannin  =4-5.      MgSO,7U1O  =  10.      Dry  tol.  matter  per  100  re. 
(80.     Total  «of.  =  133-2. 


1.0   l.C 
I   I. L.T.C 


Tannin  =  44.      MqSO, 111 s0  =  1-5.     Dry  tol.  matter  per  100  «.c.= 
0-5850.     Total  »of.  =  147-5. 


•    4-8 
-42-6 

-22-3 
-16-5 


81-1 

—    2-3 

71-0 

—  20-2 

83-S 

—  10-8 

88-8 

—    7-8 

Tannin  =  i-b. 


Calcium  acetate  =  2-0.     Dry  sol.  matter  per  100  c.c. 
0-5384.     Total  «oi.  =  135.S. 


A.O.A.C.    .. 

Ols 

784 

9-9 

254 

Kopeckv    . . 

78-5 

56-8 

— 

:!4-4 

— 

97-4 

1  A  1  T  0. . . 

6:1-1 

72-2 

— 

21-7 

— 

61-5 

Paessler  . . . 

59-0 

78-3 

— 

18-3 

— 

61-8 

Tannin  =  4-5.      MgSO,7II, 0-2-0.     Dry  tol.  matter  per  100  c.c. 
0-6540.     Total  tol.  =  195-0. 


\  'i  A  ('.    .. 

Kopeck)'    .  . 

I    \  l.T.C... 

iter.  . . . 


84-1 

01-7 
80-3 
73-8 


80-9 
70-8 
M-7 
98-4 


-  2-5 
-20-9 
■    9-2 

-  8-2 


'■  - 

—  32-1 

—  14-1 

—  12-8 


Table  VL-Mirturr,  „/  tannin  and  calcium  lactate.  Tabu  Via.-Mixtures  of  tannin  with  common 


Tnnnin  =  4-5.     Calcium  lactate  =  0-b.     Imi  tol.  matter  per  100  c.e. 
0-4208.      Total  su(.  =  107-0. 


Dry 

Non- 

Difference 

non-tannin 

Method. 

tannins. 

Tannin. 

in  tannin 
estimated. 

est  multeJ 

as  tannin. 

per  cent 

per  cent 

per  cent 

A.O.A.C.    .. 

24-6 

—    0-4 

—     :>-2 

Kopecky   . . 

35-7 

71-11 

—  19- :l 

—  25     ■ 

[.A.L.T  (. ... 

17-2 

90-4 

—  .!•:> 

—    46-0 

Raessler  . . . 

te>o 

91-0 

—    3-0 

—    :!l)-4 

Tannin  =  4-5.     Salt  =  0-S.     Dry   sol.   matter   per    100  c.c.  =  0-4481. 
Total  tol.  =  112-8. 


Method 


1  0  AC.    .. 

Kopecky 

1   \  l.T.C... 
Paessler  . . . 


per  cent. 
+     12-7 

—  107-4 

—  7V4 

—  40-4 


Tannin  =  4-5. 


A.O.A.C.    .. 

Kopecky    . . 

1  A. l.T.C... 
Paessler  . . . 


Calcium  lactate     1-0      Dry  tot.  matter  per  lOOc.c.: 
0-4668.     Total  .«o/.  =  107-6. 


33-7 
45-6 

2S-8 
25-2 


16-0 
72-1 

s,     I 

92-5 


+     2-6 

—  10-1 

—  J-C 

—  2-1 


+     14-7 

—  107-9 

—  14-7 


Tu  nnin  =  4-5.     Calcium  lactate  =  2-0.     Dry  sol.  matter  per  100  c.c.  = 


A  0   l-C 
Kopecky 

1  A  LTC. 
Paessler   . 


0-4996.      Total  sol.  =  1260. 


48-7 

85-8 

37-7 
33-1 


60-2 
38 

92-  ' 


—  11 

—  31-0 

—  5-6 

—  1-7 


+       4-2 

—  119-2 

—  21-5 


Tnnnin  =  4-5.     Salt 


i.O  .A.( 

Kopecky    . 
■    \  I    1  i 
Paessler 


Ml.      Urn    sol.    matter    per    100    c.c.  =0-4980. 
Total  idi.  =125-1. 


4  1-7 
55-7 
45-3 
86-4 


83-4 
89-7 


0-0 

0-0 

21-8 

—    86-o 

141 

—    56-1 

4-9 

—    19-6 

T.innin  =  4-5.     Sott=l-5.     Dry  tol.   matte1   per   100  c.c.  =  »-5452. 
Total  tol.  =  137-5. 


\  ii  L.i 
Kopecky 
I    K  L.T.C. 
Paessler  . . . 


54-1 
72-0 
57-0 
53-0 


6.i-5 

-  i    i 


0-0 

—  25-7 

—  13-4 

—  lii-l 


0-0 
88-5 
36-0 
27-0 


Tamiin  =  4-5. 


Calcium  lactate  =2-0.  Dm  sol.  matter  per  100  c.c. 
0-5398.     Total  so!.  =  136-1. 


A  M  AC.     .. 

52  9 

- 

n-2 

Kopecky    . . 

53-3 

82-8 

— 

S-4 

— 

I.A.L.T.C... 

47-7 

88-4 

— 

d-o 

— 

15-2 

Paessler 

43-7 

92-4 

2-2 

6-0 

Tnnnin  =  4-5.     Salt  =  2-0.     Dry  sol.  matter   per   100  c.c.  =  0-5940 
Total  tol.   =149-8. 


A  O.A.C.    .. 

68-9 

Kopeckv    . . 

84-9 

I.A.L.T.C... 

69-3 

raessler  . . . 

61-8 

82-9 

—    0-S 

—      10 

84-9 

—  26-S 

—    52-8 

— 18-4 

—    27-3 

88-0 

—   6-8 

—   13-2 
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Table  IX. — Mixtures  of  tannin  with  sodium  bisulphite. 

Tannin  =  4-5.     XaHSO,  =  0-5.     Dry    sol.    matter    per    100    e.c.= 
0-4264.      Total  sol.  =  107-5. 


Method. 


Non- 


Tannin. 


A.O.A.C.  , 
Kopecky  . 
I.A.L.T.C. 
Paessler   . . 


per  cent. 
26-0 
36-0 
26-5 
17-9 


Difference 
in  tannin 
estimated. 


per  cent. 
81-5 
71-5 
81-0 
S9-6 


-  1-9 
■19-7 

-  12-9 

-  7-5 


Dry 
non-tannin 

estimated 
as  tannin. 


per  cent. 

—  25-3 

—  261-6 

—  172.6 

—  66-6 


Tannin 


=  4-5.    SaHSO,  =  10.    Dry  sol.  matter  per  100  c.c.=  0-4500. 
Total  sol.  =  113-5. 


A.O.A.C.    .. 
Kopecky    . . 
I.A.L.T.C... 
Paessler  . . . 

37-1 
49-4 
33-2 

27-2 

76-4 
64-1 
80-3 
86-3 

—  7-0 

—  27-1 

—  13-6 

—  8-3 

—  51-S 

—  200-7 

—  100-7 

—  61-5 

Tannin  =  4-5. 

SaHSO,= 
t0-4884 

1-5.     Dry    sol.    matter 
.     Total  sol.  =  123-2. 

per 

100    e.c. 

A.O.A.C.    .. 
Kopecky    . . 
I.A.L.T.C... 
Paessler  . . . 

45-4 
65-5 
53-0 
40-1 

77-8 
57-7 
70-2 
83-1 

—  5-6 

—  33-5 

—  23-7 
— 11-5 

—  24-1 

—  144-4 

—  102-1 

—  49-6 

Tanm'n  =  4-5. 

J\'oHSO,= 

2-0.     Dni 

sol.    matter    per    100    c.c.~ 

0-5272 

.     Total  sol.  =  133-0. 

A.O.A.C.    .. 

53-4 

79-6 

—    3-8 

—    11-5 

Kopecky    . . 

76-5 

56-5 

—  34-7 

—  105-1 

I.A.L.T.C... 

57-7 

75-3 

—  18-6 

—    56-4 

Paessler  . . . 

51-1 

81-9 

—  12-8 

—    3S-8 

Table  X. — Mixtures  <•)  Tannin  with  Oxalic  Acid. 

Tannin  =  4-5.     Oxalic  acid  —  0-5.     Dry  sol.  matter  per   100  e.c.  = 
0-4520.      Total  sul.  =  108-6. 


Method. 


Non- 
tannins. 


A.O.A.C.  .. 
Kopecky  . . 
I.A.L.T.C... 
Paessler  . . . 

Tannin  =  4-5. 


A.O.A.C.  . 
Kopecky  . 
I.A.L.XC  . 
Paessler  . . 


Tannin  =  4-5. 


A.O  AC.    .. 

Kopeckv 
I.A.L.T.C... 
Paessler  . . . 


Tannin  =  45. 


Tannin. 


Difference 
in  tannin 
estimated. 


Dry 
non-tannin 
estimated 
as  tannin. 


per  cent. 

94-8 

96-5 

93-9 

102-1 


11-4 

5-3 
0-0 
7-5 


per  cent. 

+  132-3 

+     61-6 

0-0 

+    88-2 


Oxalic  acid=l'0.     Dry  sol.   matter  per   100   e.c.' 
0-4520.     Total  soi.=ill4-o. 


16-2 

i  ;-u 
20  6 


97-8 
100-4 

93-4 
105-2 


+  11-4 
+  U-2 
+  0-5 
+  10-6 


+  102-8 
+  65-7 
+  3-5 
+     7  5-7 


Oxalic  o<-i'd=l-5.     Dry  sol.   matter  per   100   e.c. 
0.4960.     Tulal  »rf.=125.1. 


20-5 

26-5 

23-0 

9-9 


104-a 

98-6 
102-1 

115-2 


+  21-2 

+ 

B4-4 

+     7-4 

+ 

.:•■.. 

+     8-2 

+ 

::j-7 

+  20-6 

+ 

S2-0 

Oxalic  acid=2-0      Dry  so!,  matter  per  100  e.c. 
0-5264.     Total  sol.  =  132-8. 


A.O.A.C.    .. 

27-8 

1050 

+  21-6 

+ 

65-8 

Kopecky    . . 

32-2 

100-6 

+     9-4 

+ 

31-7 

1  .A.L.T.C... 

25-8 

107-0 

+  13-1 

+ 

39-9 

Paessler  . . . 

19-1 

113-7 

+  19-1 

+ 

58-2 

Table  XI. — Quassia  chips  only. 

Tannin  =  0-0.     Dry  sol.  matter  per  100  c.c.  =  0-0815. 
20-6. 


Total  «rt.= 


Method. 


Non- 
tannins. 


Tannin. 


M™"       non-tannin 

S,£?E5        estimated 
estimated.  Umlhu 


A.O.A.C.  .. 
Kopecky  . . 
I.A.L.T.C... 
Paessler  . . . 


per  cent. 
17-3 
16-9 
14-1 
12-7 


per  cent. 
3-2 
3-6 
6-4 
7-9 


per  cent. 

—  80-2 

—  87-6 

—  87-5 

—  86-7 


per  cent. 
+  15-97 
+  17-45 
+  31-45 
+  38-3 


Manchester  Section. 


Meeting  held  at  Manchester  on  Friday,  November  2,  1906. 


DR.    G.    H.    BALLET   LX   THE   CHAIR. 


REMARKS    ON    THE    WORK    OF    THE    SECTION. 

The  Chairman  referred  in  some  detail  to  the  activity 
that  was  being  displayed  in  developing  new  products,  and 
hoped  that  communications  might  be  made  to  the  Section 
by  those  directly  engaged  in  manufacture  more  freely  than 
hitherto.  He  then  supplemented  these  earlier  remarks 
by  touching  upon  some  questions  of  general  interest  to 
all  branches  of  chemical  industry.  From  time  to  time  the 
united  efforts  of  the  Sections  had  been  devoted  to  the 
discussion  of  such  matters  as  river  pollution,  technical 
education,  sampling,  patent  laws,  traffic  rates,  and  means 
of  transit  for  goods.  But  in  cases  where  the  information 
was  required  in  support  of  public  measures  of  reform,  it 
was  manifest  that  this  want  of  completeness  and  the  delay 
which  occurred  in  getting  together  the  necessary  detail 
acted  very  prejudicially.  Thus  in  regard  to  more  ready 
and  cheaper  methods  for  the  transit  of  goods,  which  had 
occupied  the  attention  of  a  Committee  of  the  Council 
for  some  years,  there  was  surely  no  reason  why  it  should 
not  be  part  of  the  ordinary  business  of  this  or  any  other 
Section  to  constitute  itself  a  medium  for  collecting 
information.  In  this  way  the  necessary  details  would 
be  ready  to  hand  when  called  for,  and  with  the  further  great 
advantage  that,  after  preparation  by  a  Committee  of  the 
Section,  they  might  be  thoroughly  sifted  and  discussed 
before  a  meeting  of  the  members.  Any  question  affecting 
the  relations  of  their  industry  with  local  or  imperial 
authorities  was  capable  of  being  so  treated. 

Dr.  Bailey  then  considered  the  question  of  sampling  in 
its  various  applications  in  order  to  indicate  that  even  with 
such  a  topic  there  were  many  points  which  might  with 
advantage  receive  further  attention  from  the  Section. 

He  had  chosen  sampling  as  an  example  of  the  com- 
plexity and  the  many-sided  character  of  an  operation  of 
wide  application.  Any  of  the  other  questions  touched 
upon  would  equally  serve  to  show  how  essential  it  was  to 
recognise  the  manifold  conditions  which  surround  science  in 
its  application  to  industry.  The  experience  of  any  one 
branch  of  chemical  industry,  or  even  of  several,  however 
important  or  however  well  represented,  could  not  suffice, 
and  we  were  brought  to  realise  how  necessary  it  was  that 
full  use  should  be  made  of  the  opportunity  of  securing  a 
sufficient  array  of  facts  and  ample  discussion,  and  of 
bringing  together  for  this  purpose  representatives  of  all 
the    branches   of   industry   concerned. 

It  was  also  manifest  that  the  chief  responsibility  in 
bringing  about  a  satisfactory  issue  rested  upon  those 
actually  engaged  in  manufacturing  operations. 

Moreover,  it  was  only  by  the  adoption  of  such  means 
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thai  a  satisfactory  modus  vivendi  oonld  be   i 
between  manufacturers  and  the  loeal  or  imperial  autho- 
rities, with  whom  thoy  desired  to  work  in  ami 
Thi-  wes  indeed  one  of  the   most    imiM.it  mi    problems 

001  ill  front  ofilirniir.il  industry,  and  n 
was  urgently  called  for. 


Curve  :t.     In  bis 
hi  the  exit  gasos. 


A    GRAPHICAL    METHOD    OF    RECORDING    mi: 
WORK  OF  VITRIOL  CB  AMBERS. 

BY  w.  H.  COLKHAK. 

When  looking  at  the  daily  report  of  the  work  of 
vitriol  ohambers  it  is  not  easy  to  till  at  a  glance  how  it 
compares  with  the  previous  reports,  ami  I  have  found  the 
method  about  to  he  described  very  helpful  in  judging 
the  history  of  the  plant,  with  the  view  of  giving  Suoh 
instructions  as  may  servo  either  to  remi  ot  in 

the  working,  or  to  increase,  if  necessary,  the  work  done. 
The    method    adopted    consists    in    plotting    on    sip. 
paper  the  results  of  certain  daily  tests  ami  d  ming 

the  plant  ;    the  result-,  chosen  have  been  arrived  at  after 
considerable   thought,   and  form   a  record  of  those   I 
which  it  is  most  important  for  the  vitriol  plant  man 
to  keep  in  view.     The  method   has   been  in  use  for  about 
18  months,  and,   for  the  sake  of  illustration,  a  dis 
is   given   of   the   curves    plotted    during   the    month 
September  and  October,  1905.     The  curves   are  els 
into  two  scries,  and  in  the  actual  records  they  are  drawn 
in  dilTcrcnt  coloured  inks  to  render  them  more  distinct, 
but  in  the  diagram  different  kinds  of  lines  have  been  used. 
The  horizontal  line  represents  the  days,  and  the  vertical 
lines  are  numbered  in  the  upper  series  so  that  each  small 
division  represents  2,  and   in   the   lower  series   1   unit  or 
decimal   part,   as   the  case   may   be. 

On  the  upper  half  of  the  sheet  are  recorded  daily  : — 

Curve  I.— In  black.  (.-.-.-.-.-)  the  cubic  feet  of  chamber 
space  per  lb.  of  sulphur  charged  per  24  hours ;  the 
figures   represent   units. 

Curve  II. — In  red  ( )  the  percentage  of  nitre 

used  on  the  sulphur  charged  ;  the  figures  represent 
tenths. 

Curve  III.— In  blue  ( )  the  total  dip  of  acid 

in  the  chambers,  that  is  the  sum  of  the  dips  of  the  Sep 
chambers  ;    the   figures  represent   units. 

Curve   IV. — In   green   ( )  the  daily  s 

difference  in  temperature  in  degrees  Centigrade  between 
the  gases  entering  the  Brsl  Gaj   I  u  iwcr  and  the  air; 

the  figures  represent  units.  On  the  lower  half  of  the 
sheet  are  recorded  daily  :  — 

Curve   1.— In  red  ( )   the   numbei  ins   per 

cubic  foot  of  total  acids  calculated  as  mi.  in  tic-  exit 
gases. 

Curve  2.— In  green  ( )  the  percentage  of  carbon 

dioxide  in  tie    esil   uases. 


utago  of  01 


fm       i    i      ad    h.     In    blue    i  I  tie-  Dumber 

from  1  c.e.  of  arid  from  the  bottom  ol  tl  ao 

towers,   fie-   upper   blue  i         ..wing  the    result* 

the  first  and   tic   lower  4'.,  bom  the  second  Q»y 

In    all   ease.,    tie-     ■-,  d!    .  old 

tho  figures  represent  eitb  .or   the 

t   several   taken  at  intervals  during  the  day 

1 1  would,  no  doubt,  be  bettej   to  drav<  an  avi  rage  daily 

1.1.      ill  I      to    plot     the     resullK 

of  the  tests  of  i  owing  to  tho 

unreliability  of  the  ordinary  method!  iples 

of  gases  fro  ttet 

u  used.     I   hope  in   the 
near  future  to  be  able  to  devote  more  time  to  this  snbii 

I  do  not  preten  l  to  anj   great  novelty  in  the  method, 

Put  as  I  I  or  hi  ii  I  of  a  graphic  method 

applied  in  tins  way,  I  thought  thai  it  might  be  of  interest, 

I  lly    found    it    helpful    in    many    way. 

It  keeps  very  vividly  befoi ie*s  muni  not  only  the  pr- 

but  tho  past  condition  of  the  plant,  it  pointa  out  any 
continued  carelessness  on  the  part  of  the  men,  or  any  other 
inue  1  source  of  bad  or  irregular  work,  and  enables 
a  remedy  to  bo  sought  for  and  applied;  it  also  creates  a 
healthy  rivalry  between  the  chamber  managers  who  super- 
intend" different  Bets,  and  has  finally  tho  merit  of  keeping 
tho  chemist  himself  up  to  the  mark,  as  it  compels  attention 
in  a  way  never  attain.-  1  by  written  0  1  records, 

however  perfect.  It  should  be  remarked  that  during  tho 
month  of  0  portion  of  the  sulphuretted  hydrogen 

from  the  sulphate  of  ammonia  plant  was  burned  in 
addition  to  tho  oxide,  and  as  the  amount  varied  very 
frequently  owing  to  causes  which  have  nothing  to  do  with 
the  acid  department,  tins  accounts  for  the  rather  rapid 
variations   in    the    nitre    percentage. 

few  details  concerning  tho  plant  and  its  working 
may  Iks  of  interest.     The  set  consists  of  a  row  of  spent 
oxide  burners,  a  Glover   tower,  three  chambers,  and   two 
Gay  LuSSac  towers,  the  latter  being  worked  in  series  with 
a   kestner  fan   between   them.     Tho  acids  are  raised  by 
automatic     Kestner    elevators,    so    arranged     that     tho 
distribution  of  tho  acid  is  not  loft  to  tho  tower  man,  but 
ulatcd  by  the  chamber  manager  from  the  indications 
of  the   meters"  attached   to  the  elevators,   and   that  the 
w  hole  of  the  weak  nitrous  acid  coming  from  tho  second 
l.u-sie  tower  has  to  be  passed  down  the  first, 
s  condition  of  the  drips,  &a,  was  as  foil- 
No.   1  chamber  drip  130    Tw.  temperature  85°  C.     No.  2, 
12.V    Tw..  I'.;     and    No.    ;!.    OS     Tw..     35°     C. 

Temperature  of  the  Glover  to  No.  1 

chamber  avera.  acid  left  the  Glover  t 

;    i  p.    r.  and   140     l».      I  h.-  ail  supplied  to  No.  2 
.  at  23°  <_'.  and  14:!    Tw..  and  to  No.  1 
Gay   Lussao  tower  30    G,  and   141°  Tw.     These  figure* 
vary    somewhat     from    those    obtained     with    ordinary 
pyrites   plants,  but  the   manufacture  of  acid  from  spent 
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oxide  is  neither  sc  simple  nor  so  steady,  and  requires  close 
and  careful  watching.  As  the  connections  between  the 
chambers  have  all  been  constructed  on  the  plan  suggested 
by  Mr.  Porter  in  the  paper  which  he  read  before  this  Section 
some  time  ago,  I  may  perhaps  be  permitted  to  make  a 
few  remarks  on  the  results  obtained  in  actual  practice. 

There  is  no  doubt  that  the  capacity  of  the  chambers  is 
increased,  and  that  the  greater  part  of  the  work  of  con- 
version of  the  sulphurous  acid  into  sulphuric  acid  takes 
place  in  the  first  three-quarters  of  the  chamber's  length. 
On  the  other  hand,  the  conditions  seem  less  stable,  and 
the  plant  must  be  verv  carefully  and  closely  watched  for 
the  first  signs  of  something  wrong,  and  the  proper  remedy 
applied  at  once,  or  it  will  soon  get  out  of  hand — in  fact,  it 
becomes  more  sensitive  and  responds  much  more  quickly 
to  alterations  in  the  conditions  of  working. 


Djscussion. 

The  Chairman  thought  if  it  had  been  customary  to 
express  such  results  on  curves  such  as  those  shown,  we 
might  long  ago  have  been  in  a  position  to  diagnose  what 
was  going  wrong  in  chambers,  and  many  phenomena 
which  were  still  obscure.  It  struck  him  that  the  acid 
in  the  bottom  of  the  chamber  played  a  very  much  more 
important  part  in  the  process  than  had  hitherto  been 
thought  of,  a  view  which  received  considerable  support 
from  a  comparison  of  the  curves  on  the  diagram. 

Mr.  H.  Porter  thought  the  diagrams  would  be  a  great 
assistance  to  managers,  foremen,  and  workmen.  The  blue 
line  showing  the  level  of  acid  in  the  chambers,  and  the 
red  line  indicating  the  consumption  of  nitre,  were  exceed- 
ingly interesting.  At  the  point  where  the  acid  line  showed 
variation,  the  nitre  line  also  fluctuated,  and  there  would 
appear  to  be  a  relation  between  the  bottom  acid  and  the 
gases  in  the  chamber.  That  was  not  a  new  subject,  and 
recent  observations  he  had  made  pointed  to  this,  especially 
in  hot  weather.  Sir.  Coleman  had  mentioned  the  bottom 
inlet  into  chambers,  which  he  (Mr.  Porter)  demonstrated 
before  this  Society  three  years  ago,  and  he  stated  that 
undoubtedly  they  increased  the  make  of  the  acid. 
Experiments  lately  had  shown  this,  and  one  firm  introduced 
the  bottom  inlet  at  an  angle  instead  of  at  right  angles  to 
the  chambers,  with  the  result  of  impinging  the  gases  on 
to  the  surface  of  the  acid  in  the  chambers,  causing  a  rippling 
of  the  surface.  This  caused  the  liberation  of  the  nitrous 
compounds  from  the  chamber  acid,  and  had  a  very 
marked  influence  on  the  general  working,  especially  in 
hot  weather. 

Mr.  Herbert  Morris  thought  it  would  be  a  rather 
dangerous  thing  to  draw  conclusions  from  the  lines  shown 
upon  the  diagram.  Mr.  Coleman  had  not  mentioned 
that  it  was  very  probable  that  the  oxide  used  varied  in 
its  sulphur  content  during  the  period  in  which  the  tcsls 
had  been  carried  out ;  this  might  account  for  very 
considerable  variations  in  the  lines. 

Mr.  Coleman,  in  reply  to  Mr.  Porter,  said  there  was  no 
doubt  that  the  variation  in  the  nitre  line  was  due,  not 
only  to  the  irregular  supply  of  sulphuretted  hydrogen, 
but  also  to  the  falling  stock  of  acid  in  the  chambers  as 
indicated  by  the  dip  line.  If  there  was  one  fact  more  than 
another  that  was  important  in  the  manufacture  of  acid, 
it  was  the  maintenance  of  the  stock  of  acid  and 
consequently  the  stock  of  nitre  in  the  acid  of  the  chambers. 
If  the  capital  of  the  plant  as  represented  by  nitre  was 
allowed  to  fall,  it  had  a  very  prejudicial  effect  upon  the 
working.  With  regard  to  the  rippling  of  the  acid,  this 
would  cause  an  increased  surface  ul  (lie  arid  in  the  chamber 
to  be  exposed  to  the  action  of  the  gas  with  a  resulting 
increased  rate  of  interchange  between  the  molecules. 
In  reply  to  Mr.  Morris,  he  said  that  the  oxide  w?s  tested 
daily,  and  no  great  variation  in  the  amount  of  sulphur 
burnt  took  place,  which  would  be  seen  from  the  black 
line  in  the  upper  diagram,  which  showed  the  relation 
between  the  sulphur  charged  and  the  chamber  space. 
As  to  the  ammonia,  as  a  matter  of  fact,  none  did  pass  into 
the  chambers,  and  the  variation  in  the  percentage  of  nitre 
was  explained,  not  by  the  fact  that  sulphuretted  hydrogen 


was  being  burnt,  but  by  the  fact  that  the  supply  of  this 
gas  wras  very  irregular,  and  caused  the  conditions  in  the 
chambers  to  be  constantly  changing.  If  everything  could 
be  kept  perfectly  steady  and  constant,  the  manufacture 
of  acid  would  be  much  simpler. 


Nottingham  Section. 


Meeting  held  at  Nottingham,  on  Tuesday,  November  21, 1906. 


MR.   J.   M.   C.   PATON  IN  THE  CHAIR. 


THE  SELECTION  OF  BENZINE  FOR  DEGREASING. 

BY   S.    B.    TROTMAN,   M.A.,  F.I.C. 

The  so-called  benzine  used  in  degreasing  is  a  mixture  of 
petroleum  hydrocarbons  of  varying  boiling  points. 
Both  the  efficiency  and  economy  of  degreasing  processes 
depend  to  a  large  extent  upon  the  careful  selection  of  the 
solvent.  It  may  be  taken  as  a  general  rule  that  the  suit- 
ability of  a  benzine  varies  inversely  with  the  percentages 
it  contains,  distilling  below  80°  C.  and  above  110°  C,  and 
directly  with  the  shortness  of  the  range  of  boiling  points. 
The  fractions  distilling  below  80°  C.  are  very  wasteful, 
owing  to  the  difficulty  of  •  completely  condensing  them, 
and  to  their  high  vapour  tension.  The  high  boiling 
fractions,  on  the  other  hand,  require  more  fuel,  and  are 
very  difficult  to  expel  from  the  residual  grease  without 
causing  deterioration  of  colour,  and  sometimes  loss  of 
glycerin  owing  to  decomposition  of  the  fats.  If  they  are 
left  in  they  spoil  the  grease  for  soap  making.  There 
is,  however,  no  doubt  that  the  low  fractions  are  by 
far  the  more  expensive.  A  perfect  spirit  would  be  one 
having  a  constant  boiling  point  of  about  95°  C.  The 
value  of  commercial  samples,  in  the  absence  of  the  low 
and  high  boiling  fractions,  depends  upon  the  percentage 
distilling  over  within  a  short  range  of  temperature  on 
either  side  of  this  point,  say  from  90°  to  100°  C.  The 
following  are  examples  of  good  and  inferior  spirits  (distilled 
by  the  method  described  below) :  — 


Fraction  distilling. 

Good. 

Poor. 

Below  80°  C 

3-0 
12-0 
82-0 

3-0 

25-0             «-0 

Between    80°— 90° 

„         90°— 100°     

100°— 110° 

Above  110° 

330 
16-0 
14-0 

12-11 

14-0 
33-0 
26-5 
20-5 

The  good  sample  will  cause  little  waste,  and  contains 
much  more  spirit  distilling  between  80°  and  90*  than  the 
other  samples. 

These  facts  make  it  obvious  that  the  chief  test  upon 
which  a  benzine  must  be  evaluated  is  a  fractional  dis- 
tillation, with  the  proviso  that  the  method  employed  must 
be  capable  of  differentiating  between  the  valuable  and 
valueless  fractions.  This  being  so,  it  is  a  remarkable  fact 
that  the  method  of  testing  adopted  by  the  trade  is  incapable 
of  distinguishing  between  a  good  and  a  bad  spirit,  and  is 
therefore,  from  a  buyer's  point  "I  view,  absolutely  useless. 
For  this  test.  100  c.e.  of  spirit  is  placed  in  an  ordinary 
distilling  flask  of  about  100  c.e.  capacity  connected  with  a 
condenser,  and  is  heated  with  a  naked  flame.  The  rate 
of  distillation  is  such  that  the  drops  fall  into  the  receiver 
as  quickly  as  possible  short  of  a  stream.  If  the  object  of 
the  test  were  to  conceal  the  presence  of  fractions  of  low 
boiling  point,  it  is  difficult  to  see  how  a  better  test  could 
have  been  devised.  A  prolonged  experience  of  the  test 
has  convinced  mc  that  it  entirely  fails  to  distinguish 
between  a  good  and  bad  sample  from  a  degreaser's  point 
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of  view.  The  following  method  has  f,.r  some  time  past 
been   used    by    me   with   \m    nati  facl  '  ine 

hundred  o.c.  o(  the  benzine  arc  placed  in  .1  round 

flask  of  about  150  e.c.     ty,  Jim  1  having  a  ihorl  n 

1   in.   in   length.      I  he   latter   •-  n«  ted    to 

rod    nnd   disc    fractionating    column    with    hi 
tlw  distance  from    tl  t,,  the   ! 

axil   tube  being   13  in.      The   bulb  ,,  t,r 

is  placed  I  in.  below  the  lateral  exil  tube.  The  fraction- 
nt"''  bat  ing  been  connected  to  a  tpter, 

the   Bask   fa   placed    upon   a    p  ith   a 

olrcular  hole,  and  heated  with  a  shaded  dira  I  Bame  from 
a  small   Bunsen  burner,  tl  pply  being  controlled 

by  :i  screw  clam],  placed  on  the  supply  tube.     The  rat,-  of 
distillation  is  maintained  a1   approximately  one  di 
second.     The  distillation  is  started  with  a  Bame  which 
«ill   produce   the   required   rato.   and   its   height   is  only 
altered  when  the  temperature  or  rati  tion  shows 

any  inclination  to  fall.  The  method  is  capable  of  giving 
perfectly  consistent  results,  This  may  be  Been  from  the 
following     table,     which     gives     thi  lined, 

Independently  by  three  different  persons,  from  the 
benzine;    the  fourth  column   gives  the  results   of   the 

trade  test  upon  the  same  sample:  — 


Fraction 


Below  70°  C     ..    . 

between    70°— 80° 
80°— 90° 
90°— 100° 
„       100°— 110° 

Above  110° 


2-5 

2-5 

2". 

2i-e 

20-5 

22-0 

31-0 

32-0 

31-5 

23-0 

23-6 

220 

140 

130 

13-5 

8-0 

8-5 

8-5 

5-0 
45-0 
36-0 
11-0 

40 


An  inspection  of  these  figures  will  at  once  show  the 
extreme  difference  between  the  two  methods,  if  the 
sample  lie  judged  upon  the  trade  test  it  is  an  uncommonly 
good  one,  while  in  reality  it  should  be  condemned.  The 
present  method  is  suggested  as  one  that  is  simple 
to  work,  does  not  require  very  delicate  apparatus, 
and  gives  results  comparable  with  practical  experii 
It  is,  of  course,  necessary  that  both  buyer  and 
seller  should  use  the  same  test,  and  that  the  conditions 
of  experiment  should  be  carefully  defined.  It  should 
not  be  difficult  to  do  this  if  the  question  were  treated 
in  the  same  manner  as  the  analysis  of  tanning 
materials  by  the  International  Association  of  Leather 
Trades  Chemists.  The  persistent  retention  of  a  method 
which  is  admittedly  unscientific  and  has  been  proved  to 
be  inaccurate  cannot  be  too  strongly  condemned. 


Discussion. 

Mr.  J.  T.  Wood  was  of  opinion  that  an  ideal  spirit  for 
degreasing  should  have  a  constant  boiling  point  of  about 
90°  C.  Such  a  spirit  might  be  found  in  benzol  if  the  | 
admitted  of  its  use.  Spirit  distilling  above  1  RV  C.  was 
very  undesirable,  as  it  was  difficult  to  remove  it  from  the 
grease,  so  that  it  was  not  only  lost,  but  also  diminj 
the  value  of  the  grease.  He  quite  agreed  that  the  analysis 
of  benzine  ought  to  be  put  upon  a  proper  basis,  and  some 
uniform  and  scientific  method  of  distillation  accepted. 
He  suggested  that  the  LA.L.T.C.  might  do  somethiug 
in  the  matter. 

Mr.  F.  I>.  T"YNE  wTOte  that  analysis  of  spirit  should 
always  be  directed  to  the  estimation  of  the  first  runnings, 
sac  up  to  BO  C,  and  the  last  above  HOP  C.  The  most 
valuable  fractions  were  those  which  had  the  highest 
boiling  point  consistent  with  their  ready  expulsion  from 
the  residual  grease.  He  trusted  Mr.  Trotman's  paper 
would  have  the  effect  of  bringing  about  a  change  in  the 
test  upon  which  sellers  of  benzine  approached  the  market. 

Mr.  F.  V.  Barnes  said  that  coal-tar  benzines  w 
upon  a  simple  distillation  test,  but  when  he  really  wanted 
to   obtain   any   information   about   them,   he   invariably 
substituted  some  form  of  dephlegnator. 


Mi    Q,    \    Siiwki  \m,  laid  that  experience  hud  ihowi 
him  that  the  low  boiling  Eraotiani  wen  dwiv. 
and  though!  it  of  lupreme  Import 

-honld  !«■  sold   upon  the  results  i  really 

nave  tome  Information  upon  thai  point.  Be  would  IiUo 
to  know  whether  the  author  thought  the  hint  runnings  as 
i  cpenaive  as  the  iir-t. 

Mr.   T.    A.   i.ii'.u.o     poke   of   the  diHiroaaed  valuo  of 
kpmakexi  oauied  by  the  uho  of  an 
pint. 

Mr.   .1.    DrnrroRn   drew    attention    to   the   fact    that 

-pints  were  often  offered  whioh  showed,  according  to  the 

trade  i  of  boiling  pointa,  but 

whioh  had  very  different  specific  gravities.     Would  then 

if    properly    fractionated  ? 

Mr.  s.  I:    i  .hiin  in  reply  thought,  thai  while  on  tho 
whole  the  low  fractions  were  the  most  ■  it  was 

irgottan,  firstly,  that  the  fraction!  boiling  abovo 
were  liable  to  lag  behind  and  not  do  much  work, 
it  they  finally  required  thi 
of  a  considerable  quantity  of  steam  to  completely  expel 
the  ooal  of  which  should  be  reckoned  in  addition 
lx  their  deleterious  effect   upon   tl  He  had  no 

doubt  that  the  spirits  mentioned  by  Mr.  hunford  would 
prove  to  be  dissimilar  if  properly  distilled.  The  ohief 
ristic  of  tho  "  accepted  "  tost  was,  that  it  totally 
failed  to  distinguish  between  spirits  of  dissimilar  com- 
position unless  the  dissimilarity  was  very  great,  Ho  had 
rarely  met  with  a  benzine  which  would  not  pass  the  test. 


Yorkshire  Section. 


/  held  at  Leeds,  on  December  3,   1908. 


MR.    F.    W.    BRANSON"   IN   THE   CHAIR. 


'I  hi:  present  development  OF  THE  ANALYSIS 
OF  TANNING  MATERIAL8. 

BY  PROF.  H.  R-  PROCTER  AND  MR.  H.  O.   BENNETT,  B.SO. 

t Contribution  from   the   Leather  Industries   Laboratories 
of  the  University  of  Leeds.) 

That  there  is  a  pressing  need  of  some  advancement  in 
our  methods  of  analysis  of  tanning  materials  will  scarcely 
be  questioned  by  anyone.  The  dissatisfaction  which  is 
felt  with  regard  to  the  present  official  method  of  tho 
I.A.L.T.C.*  involving  the  percolation  of  the  tannin 
solution  through  unchromed  powder  in  the  filter  bell,  is 
almost  universal,  both  with  regard  to  tho  accuracy  and 
concordance  of  its  results,  and  the  length  of  time  necessary 
to  obtain  them.  In  the  earlier  processes  for  tannin 
analysis,  stronger  solutions  were  used  (1  per  cent,  of 
total"  solids)  than  at  present,  and  it  was  thought  necessary 
to  macerate  a  tannin  solution  for  many  hours  with  repeated 
portions  of  hide-powder,  in  order  to  ensure  complete 
detannisation.  At  the  same  time,  the  hide-powders 
available  were  often  imperfect,  and  contained  always  a 
certain  amount  of  soluble  and  putrescible  matters.  The 
filter  bell  was  therefore  invented  to  get  over  these  diffi- 
culties. The  comparatively  rapid  detannisation  effected 
by  percolation  through  the  bell  effectually  prevented 
any  dangers  due  to  putrefaction,  and  the  method  of 
rejecting  the  first  portions  of  the  filtrate  overcame  to  a 
considerable  extent  the  difficulties  due  to  the  presence  of 
soluble  matter.  It  is  now,  however,  well  known  that  with 
tannin  infusions  of  the  strength  used  at  present  (about  0-4 
per  cent,  tannin)  the  detannisation  can  be  completely 
effected  by  about  15  minutes'  agitation  with  no  more 
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hide-powder  than  is  used  in  the  filter  bell,  and  such 
treatment  is  the  basis  of  the  indirect  gravimetric  method 
used  by  the  American  Leather  Chemists*  Association, 
and  known  as  the  "  shake  "  method.  The  adoption  of 
such  a  method  as  this  by  the  American  Leather  Chemists, 
and  its  subsequent  improvement  in  their  hands,  has 
brought  into  a  strong  light  the  defects  of  the  filter  bell 
method,  the  chief  of  which  may  be  mentioned  here. 

In  the  first  place,  the  method  of  rejecting  the  first  30  c.c. 
of  filtrate  to  get  rid  of  soluble  matter  is  far  from  being  a 
complete  elimination  of  this  difficulty,  and  much  of  our 
trouble  may  be  traced  to  this  imperfect  removal  of  these 
*'  solubles  "  in  the  powder.  Moreover,  it  has  been  shown 
that  the  composition  of  the  filtrate  is  not  only  variable  with 
regard  to  the  "  solubles  "  of  the  hide,  but  also  with  respect 
to  the  amount  of  soluble  non-tanning  matters,  there  being 
in  fact  a  continuous  change  in  the  composition  of  successive 
portions  of  the  filtrate,  according  to  the  degree  to  which 
the  powder  in  the  bell  has  been  tanned  by  the  solution 
in  use.  and  according  to  the  regularity  of  the  flow  of  the 
infusion  through  all  parts  of  the  powder,  this  latter  being 
always  an  uncertain  factor.  Again,  the  method  assumes 
that  any  variability  in  composition  of  the  filtrate  due  to 
dilution  by  the  moisture  contained  in  the  air-dry  powder 
used,  is  eliminated  by  the  rejection  of  the  first  portions, 
whereas  this  conclusion  is  really  open  to  considerable- 
doubt. 

Another  objection  to  this  method  is  found  in  the 
difficulties  experienced  in  the  satisfactory  "  packing " 
of  the  filter  bell  with  the  powder.  This  operation,  as  is 
well  known,  requires  considerable  care  and  some  skill, 
differences  in  the  manner  of  packing  producing  a  distinct 
effect  upon  the  results ;  and  in  the  hands  of  different 
operators  and  with  various  powders  this  difficulty  becomes 
very  much  more  pronounced. 

In  the  first  place,  we  may  note  the  impossibility  of 
obtaining  satisfactory  powders,  and  more  especially  in 
getting  them  sufficiently  absorptive,  and  at  the  same 
time  sufficiently  free  from  soluble  matter.  The  complete 
detannisation  of  certain  extracts  by  neutral  powders  is 
practically  an  impossibility,  and  these  difficulties  have 
been  accentuated,  rather  than  removed,  by  the  unauthor- 
ised acidification  of  powders  with  lactic  and  other  acids, 
which  has  caused  swelling  of  the  hide-powder  in  the  bell, 
and  an  increase  in  the  soluble  matters  of  the  powder. 
These  same  troubles  are  also  manifest  to  an  even  greater 
extent  in  an}-  attempt  to  analyse  acid  liquors  by  the 
filter  bell  arrangement.  The  powder  swells  so  much  as  in 
many  cases  to  render  the  filtration  practically  impossible, 
and  even  if  successful,  the  amount  of  powder  dissolved 
is  enough  to  seriously  vitiate  the  result. 

One  of  the  greatest  objections  to  the  filter  bell  is  that 
large  quantities  of  soluble  non-tanning  matters  are  removed 
by  the  powder  when  used  in  this  manner.  The  solution  is 
almost  completely  detannised  by  the  first  portions  of  the 
hide- powder  it  meets,  and  hence  the  detannised  solution 
has  to  flow  through  a  certain  amount  of  fresh  and  very 
absorptive  hide-powder,  which  will  readily  take  out  of 
solution  many  soluble  non-tanning  matters  which  are 
of  an  acid  nature,  or  from  some  other  cause  are  capable 
of  absorption.  Many  derivatives  of  the  tannins,  such, 
for  example,  as  gallic  acid,  are  thus  reckoned  as  tannins. 
This  objection  applied  also  to  the  earlier  maceration 
method  of  treating  the  solution  with  several  successive 
portions  of  fresh  powder ;  and  when  the  filter  method 
was  first  introduced,  the  danger  of  removing  such  non- 
tannins  by  these  methods  of  successive  treatment  with 
hide-powder,  was  not  so  fully  appreciated  as  it  now  is. 
Most  of  these  strong  objections  are  inseparably  associated 
with  the  method,  and  they  are  therefore  only  very  par- 
tially overcome  by  the  use  of  Dr.  J.  Paessler's  "  lightly 
chromed  "  powder,  and,  as  far  as  the  absorption  of  non- 
tanning  matters  is  concerned,  Dr.  Paessler's  powder  is 
djstinctl}-  worse  than  the  unchromed  powders,  though  it 
is  decidedly  better  in  concordance  of  results. 

The! superiority  of  the  American  method  in  this  respect 
otqt  all  methods  involving  the  use  of  the  filter  bell,  has  been 
repeatedly  urged,  and  is  proved  quite  conclusively  by  an 
extensive  investigation  recently  made  by  Parker  "and 
Bennett  (6ee  this  J.,  pages  1193-1200),  in  which  it  is 
demonstrated  that  in  the  American  method  the  absorption 


of  the  non-tannins  by  the  powder  is  very  much  reduced, 
and  in  many  cases  completely  prevented.  The  American 
method  has  also  other  claims  to  scientific  accuracy.  It 
employs  a  definite  quantity  of  powder,  chromed  with  a 
fixed  amount  of  chrome  alum,  which  not  only  makes  the 
powder  sufficiently  acid  for  the  efficient  absorption  of 
tannin,  but  also  renders  it  more  insoluble ;  and  all 
remaining  soluble  matters  are  removed  by  a  thorough 
washing  of  the  powder  immediately  before  use,  so  that 
the  residues  observed  on  "  blank  "  experiments  may  be 
reduced  to  quantities  of  the  order  of  1  mgrm.  of  dissolved 
matter  on  50  c.c.  of  the  non-tan  filtrate.  It  has  also 
been  show-n  clearly  that  by  chroming  in  this  way,  the 
quality  of  the  hide-powder  used  has  a  much  less  influence 
on  the  result,  and  that  suitable  powders  can  be  prepared 
with  much  greater  ease.  Moreover,  as  the  method  consists 
in  bringing  the  powder  into  contact  with  every  part  of  the 
liquid  to  be  detannised,  by  rapid  agitation  for  a  given 
time,  it  is  (especially  with  the  improvements  suggested 
below)  more  rapid,  more  uniform,  and  less  troublesome 
than  the  filter  method,  while  it  demands  no  special 
manipulative  skill. 

At  the  recent  Conference  of  the  International  Association 
of  Leather  Trade  Chemists  at  Frankfort,  at  which  the 
American  Association  was  represented  by  its  President, 
the  defects  of  the  official  filter  method  were  made  so 
obvious  that  a  Commission  was  appointed  to  consider 
the  whole  question,  and  if  possible  bring  the  European  and 
American  practice  into  harmony.  There  can  be  little 
doubt  that  the  result  will  be  the  abandonment  of  the 
filter  method  for  some  modification  of  the  shaking  process, 
but  as  the  form  adopted  by  the  American  Association 
does  not  seem  in  all  respects  adapted  to  European  require- 
ments without  modification,  the  authors  desire  to  bring 
forward  at  this  stage  various  criticisms  and  suggestions. 
From  the  point  of  convenience,  the  principal  objections 
to  the  American  method  are  the  long  time  (nearly  24 
hours)  required  for  chroming  the  powder,  which  should 
be  freshly  done  for  each  set  of  analyses  ;  and  the  some- 
what tedious  method  of  determining  the  water  correction 
by  drying  a  portion  of  the  squeezed  powder.  A  theoretical 
objection  may  also  be  raised  that  the  percentage  of  chrome 
actually  absorbed  by  the  powder  under  the  American 
conditions  is  extremely  small,  and  scarcely  seems  enough 
to  secure  the  sufficient  insolubility  of  the  powder  under 
unfavourable  conditions,  while  the  large  amount  of 
unabsorbed  chrome  salt  leaves  scope  for  great  variations 
in  the  amount  of  acid  taken  up,  which  as  regards  absorptive 
powers  seems  a  more  important  factor  than  the  chrome 
itself. 

As  regards  rapidity  of  chroming,  it  may  be  noted 
that  the  American  official  method  stipulates  that  the 
amount  of  water  used  in  soaking  and  chroming  the 
powder  should  be  25  times  the  weight  of  the  powder 
used.  This  seems  to  be  a  quite  unnecessarily  large 
quantity,  and  a  course  of  experiments  with  varying 
quantities  of  water  leads  us  to  suggest  10  times  the 
weight  of  powder  as  an  alternative.  This  quantity  is 
found  to  be  quite  enough  to  render  the  mixture  suf- 
ficiently liquid  for  the  agitation  required,  and  will 
make  the  powder  wet  enough  to  ensure  a  sufficient  regu- 
larity in  chroming.  It  is,  moreover,  much  more  con- 
venient in  practice,  and  if  the  time  occupied  in  chroming 
is  to  be  reduced,  which  is  strongly  desirable,  it  will  be 
necessary  to  use  a  more  concentrated  chroming  liquor. 
As  it  stands  the  method  is  a  mere  waste  of  distilled  water. 
In  the  next  place,  the  A.L.C.  use  only  3  per  cent,  of 
chrome  alum  on  the  weight  of  the  powder.  One  of  the 
main  reasons  for  chroming  is  to  render  the  powder  in- 
soluble, and  all  practical  experience  and  all  recent  work 
on  the  hide-powder  question  show  that  the  greater  the 
chroming  the  less  is  the  error.  It  has  also  been  shown 
by  Kopecky  and  by  various  American  chemists  that  heavily 
chromed  powders  havo  their  absorbency  for  tannin  very 
little  affected  by  the  degree  of  chroming,  so  that  it  would 
appear  that  the  quantity  used  in  the  American  official 
method  was  decidedly  small.  If  all  the  chromium  used 
in  this  method  is  absorbed  by  the  powder,  it  will  only 
contain  0'45  per  cent,  of  chromic  oxide ;  and  this  is  by 
no  means  a  true  assumption,  the  percentage  absorption 
of  chromium  varying  with  the  quality  of  the  powder  used. 
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The  authors  have  used  .1  powder  in  which  only  22  pei 
of  tin-  chromium  was  absorbed,      \gain,  ii  wi 

guarded    against     variat a    in    tL i  il  ti    ol    the 

unohromed   powder,  a  gr. 

desirable,  enough,  in  I  i.  I   to  render  all  powdi . 

nt  nil   useable,   practically    uniform   when  chromed      The 

authors  desire  to  suggest  that  075  to  I  percent  of  ehi 

oxide  or  its  equivalent  in  chromium  is  not  too  much  for 

this  purpose. 

An  equally  important  point  is  tin-  time  required  fur  the 
preparation   of   the   powder.     Tin-   official   method   is   t,, 

digest   the   powder   with   -J.",  times  its  weight  of  ... 
till  thoroughly  soaked.     A.I.I  :i  per  cent  chrome  aJom  in 
solution.     Agitate  bj  either  shaking  or  stirring  occasion- 
ally for  several  hours,  an,  l  ],  i  stand  overnight     Wash,  &c  " 
This  practically  means  that  it  is  necessary   to 
ili.-  preparation  of  the  powder  24  hotu 
it   is  required   for  use.      Ii   is  imperative   that    this    i„. 
oonvenient     time    should    bo    shortened.      The    authors 
fin. I  that  this   oannot    be    .Ion.-  satisfactorily  by  merely 
increasing    the    amount    of   chrome    alum,  'l 
shows  that  16  per  cent  of  chrome  alum  will  put  into  a 
powder  in  one  hour  no  more  chromium  than  :i  per  nut. 
under   the  same   conditions,   and    will   jirol.al.lv  give   the 
powder   far    more    an, I    than    is    necessary.      The    an- 
therefore  Buggest  the  use  ..f  a   basic   chroming  solution, 
such  as  is  already  used  at  tie-  Vienna  Versuchsanstalt    In 
this    way   a  rapid   ehroming    may    he   effected,    an, I    there 
seems  no  objeetion  to  this  except  that  the  amount  of  washing 
required   may   be   slightly   increased.     Any  objection   ol 
this  kin.l  is  quite  overcome  when  we  consider  the  saving 
in  lime  by  the  rapid  chroming  of  the  powder.     It  is  known, 
too,    that    fresh    and    well    washed    and    ground    ehromo 
leather  will  detftnnise  quite  well. 

The  following  table  gives  the  results  of  experiments 
made  in  chroming  powders  under  varying  conditions. 
To  make  the  figures  comparable,  the  results  are  stated 
as  percentages  of  chromic  oxide  (CrgQj)  in  the  dry  powder, 
after  it  is  chromed,  washed,  and  ready  for  use,  though 
this  may  not  be  strictly  correct  in  all  cases.  In  parallel 
experiments  with  chrome  alum  and  chromic  chloride, 
such  a  quantity  of  the  latter  was  taken  as  would  give 
the  same  quantity  of  chromium  as  in  the  former. 

Chromium  absorbed  under  varying  conditions. 


Chroming  material. 


Absorption 

Amount      of  total  Chromium 

Tie.          of        chromium  oxide  in 

water.          used.  powder. 


Per  cent.                              hours 

per  cent. 

3-0    Chrome  alum    ...      24 

,     22-0 

0-10 

1-65  Cryst.         chromic            \ 

/ 

16-5 

0-07 

1*65  Cryst.         chromic 

chloride     (made 

25 

times 

31-0 

0-14 

3  0     Chrome  alum    . . . 

1 

weight 

of 
powder 

•          4-4 

0-02 

1*85  Cryst.         chromic 

1-65  Cryst.         chromic 

•  > 

10-3 

0-05 

chloride     (made 

s     13-2 

basic)*    

/ 

0-06 

3-0     Chrome  alnm    . . . 

1     | 

23-1 

0-10 

3-0     Chrome  alum  (made 

„ 

52-7 

0-23 

15*0  Chrome  alum    . . . 

1 

4-0 

0-09 

16-0  Chrome  alum  (made 

10 

times 

40-4 

0-91 

8-25  Cryst.         chromic 

weight 
of 

chloride 

8-25  Cryst.         chromic 

1 

powder 

14-3 

0-32 

chloride  (made 

basic)'    

,. 

40-9 

0-93 

3-0     Chrome  alum    . . . 

24 

71-7 

0-32 

3-0     Chrome    alum    (if 

I 

totally  absorbed) 

" 

100-0 

0-45 

•  These  solutions  were  made  basic  to  such  an  extent  as  would 
correspond  to  the  theoretical  tall  Cr  (OH)SOi  or  CrCl,(OH). 

T  These  solutions  were  made  basic  to  the  same  extent  as  Is  used 
In  the  manufacture  of  the  Vienna  hide-powder,  which  Is  60  per 
cent,  greater  than  in  the  other  cases. 


I"  «']  '  ion  »a>i  estimated  by  drying 

ng  the  powder,  and  afterwards  igniti 
with  n  mi  x  t  ii ,  ■  ijrjde  and  aodiui 

by  which  mi  :.  i  to  sodium 

•  inornate.     By   the  addition   of   hydrochloric   acid   and 
nm  Iodide,  the  i  hromate  liberate*,  an 
•  of  iodine  which  i-  estimated  In  the  usual  way  with 
Btaroh  and  .\\iii  thiosulphate  solution. 

It  will  be  noticed  from  the  table  given,  that  with  only 
..ii.-  hour's  chroming  under  A  UC  v  .  very  little 

is    absorbed,     the     resulting    powder    being    practically 
unohromed;  but  that  when  the  amount  .,f  water  wad  ■ 

..1    to    10  times   tie-   weight    ,,f  the    powdir.   abODl    the 

same  degree  •-'  |  lined  u  with  the  1 

quantity  of  water  and  the  longer  timi  over,  when 

the  ohlOining   Solution    is    ma. I.-    has,,',    more   than    half   the 

chromium  |,  and  if  the  longer  tun.  be  used, 

the  absorption  is  again  increased  considerably.     By  far 
the    most    satisfactory    results    are    obtain.-.!,    however, 
through  the  us,-  of  larger  quantities  of  chromium.  Whan 
quantities   of   chromium    wero    taken    equivalent   to   the 
amount  used  in  making  the  Vienna  hide. powder,  and  the 
solutions    made    basic,    the   resulting   powders   contained 
practically  1   (ht  cent  chromic  oxide  even  with  onlv  one 
hour's  chroming,  but  the  required  washing  was  somewhat 
ased. 
lie   amount  of  chromium  is  not  the  only  point  of  import- 
ance in  the  manufacture  of  a  suitablo  hide-powder,  and 
in  rendering  the-  powder  sufficiently  absorptive  for  tannin 
and  at  the  same  time  less  absorptive  of  gallic  and  other 
acids  it  is  in  all  probability  the  amount  of  acid  which  is 
the  determining  factor.     The  use  of  volatile  organic  acids, 
such  as  formic,  acetic,  and  lactic  acids,  is  open  to  various 
strong  objections.      They  are  all  difficultly  volatile,  and 
have  been  shown  to  have  a  decided  effect  upon  the  residues, 
and  in  addition  they  are  difficult  to  estimate  with  accuracy. 
This  last  point  is  especially  important  when  we  remember 
the  desirability  of  fixing  some  limits  to  the  acidity  of  the 
powder,  of  the  estimating  the  extent  to  which  the  acids 
occur,  in  tho  non-tannin  filtrates  and  residues,  and  also  of 
the  control  of  the  washing  process,  if  some  method  such 
as  is  suggested    below  should   be   adopted.     Hence,   the 
chromic  salt  of  some  mineral  acid  would  appear  to  be  the 
best,   and   we   are   practically  limited   to  either   a   basic 
chrome  alum  solution  or  a  basic  chromium  chloride  solution, 
since  these  are  the  only  soluble  salts  which  are  readily 
obtained  of  constant  composition.     The  authors  have  made 
various  experiments  with  each  of  these,  and  find  that  both 
ere  fairly  satisfactory,  but  that  on  the  whole,  the  chloride 
solution  is  preferable,  especially  on  account  of  the  easv 
and  accurate  estimation  of  chlorino  for  purposes  of  control. 
The  chloride  solution  is  aiso  free  from  the  complication 
due  to  the  useless  presence  of  potassium  sulphate  in  the 
solution  of  chrome  alum,  and  hence  less  washing  will 
probably  be  required.     Again,  the  chloride  and  its  basic 
salts  are  more  readily  soluble  in  water  and  leas  liable  to 
precipitation  when  diluted  by  the  water  used  in  the  chrom- 
ing of  the  powder  ;  and  it  appears  from  the  results  in  the 
above  table,  that  a  less  basic  chloride  will  chrome  a  powder 
to  a  greater  extent   than   a   more   basic   sulphate  under 
similar  conditions.     A  point  not  fully  explained  is  that 
even  if  chromed  powders  are  washed  until  the  wash  liquors 
show   no   reaction    for   sulphate    or   chloride,    these   ions 
always  reappear  in  the  non-tannin  filtrates,  possibly  due 
to  substitution  by  tannic  acids,  or  in  some  cases  to  double 
decomposition   of   the   basic   chrome   salt   with   alkaline 
tannates.     Investigation  has  shown  that  some  portions 
at  least  of  these  compounds  are  volatile,  and  are  in  all 
probability  free  hydrochloric  and  sulphuric  acids,  so  that 
in  considering  the  effect  upon  the  nature  and  weight  of 
the  residues,  we  think  that  the  balance  is  in  favour  of 
hydrochloric   acid   as   being  the   more   volatile  and  lees 
drastic  reagent.     The  chromic  chloride  used  in  this  work 
lias    been    Kablbaum's    "crystallised    chromium    sesqui 
chloride,"  the  estimation  of  chromium  in  which  is  in  agree- 
ment  with  the  formula  CrCl,6H20.      As  to  what  is  the 
most  convenient  and  desirable  quantity  to  adopt  for  an 
official  process,  we  do  not  at  present  wish  to  be  dog- 
matic.     What    is    wanted,   is   to   get   into   the   powder 
sufficient  chromium  to  render  it  insoluble  and  uniform, 
and  sufficient  acid  to  ensure  its  efficiency  in  absorptivo 
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powers.  It  is  practically  certain  that  the  required 
proportion  of  chromium  to  acid  is  much  greater  than  that 
of  a  normal  salt,  and  by  supplying  a  basic  salt  in  the  first 
instance,  equilibrium  is  much  more  rapidly  and  certainly 
reached  them  by  the  slow  hydrolysis  of  protracted  washing. 
There  is  some  apparent  advantage  in  selecting  a  basicity 
that  has  some  theoretical  significance,  and  the  authors 
have  found  that  a  chromic  chloride  made  basic  with  sodium 
hydrate  until  it  corresponds  to  the  salt  Cr2Cl3(OH)3,  is 
convenient.  They  also  suggest  that  5  per  cent,  of  crystal- 
lised chloride  on  the  weight  of  air-dry  powder,  rendered 
basic  by  gradual  addition  of  0265  per  cent,  of  sodium 
carbonate,  is  a  suitable  quantity  to  use,  but  are  at  present 
engaged  in  investigating  this  point  more  closely.  In 
this  connection,  the  variable  absorption  of  powders  of 
different  origin  and  manufacture  will  have  to  be  considered, 
since  this  becomes  a  more  prominent  factor  when  the 
chroming  is  limited  to  one  hour  only.  It  might  be  better, 
in  fact,  to  stipulate  a  certain  amount  of  chromium,  and 
a  definite  amount  of  chlorine  in  the  powder,  rather  than 
to  fix  exact  details  of  chroming,  more  especially  so  when  we 
consider  the  ease  with  which  both  can  be  determined. 

For  the  purpose  of  rapid  washing  it  would  perhaps  be 
better  to  use  basic  solutions  free  from  alkaline  salts,  but 
the  authors  have  so  far  found  it  impossible  to  prepare 
suitable  solutions  of  this  nature.  The  methods  attempted 
without  success  have  been  to  dissolve  chromium  hydroxide 
in  a  solution  of  chromic  chloride,  to  add  to  chromic 
hydroxide  such  a  quantity  of  hydrochloric  acid  as  is 
insufficient  to  form  the  normal  chloride,  and,  in  the  case 
of  the  sulphate,  to  add  a  definite  quantity  of  barium 
hydroxide  to  the  normal  salt. 

It  has  been  mentioned  that  a  disadvantage  of  the 
American  method  is  that  the  powder  when  prepared  is 
in  a  wet  condition,  and  is  used  wet.  It  is  therefore 
necessary  to  know  the  amount  of  this  water,  and  to  correct 
for  it  in  some  way.  The  American  chemists  take  20  grms. 
and  dry  this  in  the  oven  to  find  the  loss  in  weight ;  this 
loss  is  taken  as  representing  the  amount  in  the  powder 
which  would  act  as  a  diluent,  and  thus  a  factor  is  obtained 
which  is  used  to  multiply  the  weight  of  the  residues  to 
bring  them  to  the  value  they  would  have  had  at  some 
concentration  as  the  residues  of  "  total  solids "  and 
"soluble  solids."  The  authors  have  tested  the  legitimacy 
and  accuracy  of  this  method  of  water  correction,  and  find 
it  correct  enough  for  the  purpose,  but  slow  and  trouble- 
some. It  is  of  course  conceivable  that  the  powder  might 
act  «-  a  semi-permeable  membrane  to  the  non-tannins, 
and  withdraw  from  the  solution  a  certain  amount  of  water, 
thus  rendering  the  solution  of  non-tannins  more  concen- 
trated, but  the  authors  find  that  if  this  does  occur  at  all, 
it  is  to  a  quite  negligible  extent.  Some  experiments 
were  made  with  common  salt,  which  was  chosen  on  account 
of  the  very  slight  affinity  between  it  and  the  powder. 
The  results  showed  that  even  when  the  moisture  in  the  air- 
dry  powder  was  allowed  for,  the  solution  of  salt  after  treat- 
ment with  the  powder  was  more  dilute,  and  hence  a  small 
amount  is  really  absorbed  by  the  powder.  This  absorption 
was  slightly  greater  after  a  more  vigorous  shaking, 
probably  owing  to  the  establishment  of  a  more  complete 
equilibrium.  Experiments  by  Stiasny*  have  shown 
that  the  whole  of  the  moisture  in  a  wet  powder,  as  deter- 
mined by  drying,  will  act  as  a  diluent  of  alcohol. 

The  A.L.C.  also  prescribe  a  limit  (70 — 75  per  cent.) 
to  the  water-content  of  the  wet  powder  used  in  detannising, 
owing  to  difficulties  experienced  in  obtaining  complete 
detannisation  with  powders  containing  less  than  70  per 
cent,  water,  and  to  the  fact  that  powders  containing 
more  than  75  per  cent,  water  are  too  liquid  for  convenient 
manipulation.  The  cause  of  the  difficulty  with  dryer 
powders  does  not  seem  to  have  been  investigated  by  the 
American  chemists.  Regarding  it  as  possible  that  the 
powder  might  act  as  an  irreversible  colloid,  i.e.,  that  water 
could  be  squeezed  out  of  it  which  could  not  be  reabsorbed, 
the  authors  have  made  the  following  experiments  : — 

Equal  weights  of  dry  hide-powder  were  chromed  and 
washed  according  to  the  conditions  of  the  A.L.C. A.  and 
were  then  squeezed,  one  rather  lightly  to  about  75  per  cent, 
watar,  and  one  heavily  under  a  press  down  to  about  50 
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per  cent,  water.  Weighed  portions  containing  equal 
quantities  of  dry  hide  were  added  to  equal  volumes  of 
various  tannin  solutions  in  tared  bottles,  and  made  up  to 
the  same  weight  with  water.  After  agitation  in  the 
"  milk  shake,"  and  filtering  in  the  usual  way,  50  c.c.  of  each 
were  evaporated  and  weighed.  The  residues  were  either 
absolutely  identical,  or  the  differences  were  negligible 
fractions  of  a  milligram,  sometimes  one  way  and  some- 
times the  other,  showing  that  mere  pressure  produced  no 
permanent  effect.  On  the  other  hand  it  was  noticed  later 
that,  with  the  less  violent  agitation  of  a  rotating  "  churn  " 
instead  of  the  shake  machine,  and  with  a  more  fibrous 
powder,  incomplete  detannisation  was  occasionally 
experienced  with  highly  squeezed  powder,  and  that  in 
these  cases,  the  mass  was  not  completely  broken  up.  The 
authors  conclude,  therefore,  that  the  difficulty  is  a  purely 
mechanical  one.  It  may  be  advisable,  therefore,  in 
practice  to  keep  the  moisture  within  the  limits  prescribed, 
but  it  is  not  necessary  from  any  theoretical  standpoint, 
and  its  importance  will  vary  with  the  quality  of  the 
particular  powder  in  use,  and  in  the  method  of  agitation. 

Although  correction  by  actual  drying  of  a  portion  of 
the  powder  seems  theoretically  correct,  it  is  tedious  ;  and 
as  the  detannisations  have  usually  to  be  made  before  the 
moisture  of  the  powder  is  known,  it  is  impossible  to  employ 
quantities  containing  accurately  the  same  amount  of 
dry  hide-substance,  and  the  fractional  factors  obtained 
complicate  the  calculation  of  results.  It  may  also  be 
pointed  out,  that  as  the  method  is  an  empirical  one,  and 
the  absorption  is  no  doubt,  an  equilibrium  dependent  on 
the  concentration  of  solutions  employed,  there  are  at  least 
theoretical  advantages  in  employing  a  constant  volume  of 
liquid.  The  authors  have  therefore  endeavoured  to  give 
the  method  a  more  convenient  form  as  follows  : — 

The  moisture  of  the  air-dried  powder  is  determined 
once  for  all,  as  it  keeps  practically  constant  in  an  air- 
tight vessel,  and  a  quantity  is  calculated  equal  to  6-5  grms. 
of  actual  dry  powder.  Any  multiple  of  this  quantity, 
according  to  the  analyses  required,  is  chromed,  washed, 
and  squeezed  as  prescribed,  and  the  whole  of  the  wet 
powder  is  weighed.  This  weight  divided  by  the  multiple 
above-mentioned  gives  the  quantity  Q  to  be  used  for  each 
analysis,  which  is  weighed  out  quickly  and  with  as  little 
exposure  as  possible  to  avoid  loss  of  moisture,  transferred 
to  the  shaking  vessel,  and  100  c.c.  of  the  solution  to  be 
detannised  is  at  once  added,  and  in  addition  (56'5  -  Q)  c.c. 
of  distilled  water  from  a  burette,  thus  making  up  the 
entire  volume  of  liquid  to  150  c.c.  including  the  moisture 
contained  in  the  hide-powder.  Either  75  c.c.  of  the 
detannised  filtrate  is  evaporated,  representing  50  c.c.  of 
the  original  liquor,  or  the  residue  of  50  c.c.  is  multiplied 
by  three  and  represents  100  c.c. 

To  test  the  reliability  of  this  method,  experiments 
have  been  made  in  which  the  factor  of  dilution  has  been 
determined  by  both  methods,  the  water  added  being 
included.  The  factor  by  the  authors'  method  is  of  course 
always  1-5  ;  those  found  by  actual  drying  are  as  follows  : — 
1-499,  1488,  1-487,  1-499,  1-498,  1-499,  1-497,  1-502, 
1-502,  1-506,  1-501,  1-505,  1-501.  Taking  the  extreme 
cases,  it  may  be  noted  that  the  lowest  factor  obtained  is 
1-487.  This  was  for  a  quebracho  extract  in  which  only 
6  grms.  per  litre  were  dissolved  ;  and  the  percentage  of 
non-tans  accorded  to  the  suggested  method  of  weighing 
the  chromed  powder  comes  out  as  5-15  per  cent.,  while 
correcting  by  actual  drying  it  is  5-10  per  cent.  The 
'  largest  factor  obtained  was  1  -506,  and  the  result  from  this 
is  16-76  per  cent.,  whereas  the  suggested  method  yields 
the  figure  16-70  per  cent.  Usually,  therefore,  there  will 
not  be  the  slightest  difference  in  results  caused  by  this 
modification*  while  even  if  slight  differences  exist,  it  is 
quite  uncertain  which  is  correct,  since  both  methods  have 
sources  of  error,  though  only  of  negligible  character. 

A  disadvantage  of  wet  powder  is  that  it  may  not  always 
be  necessary  or  possible  to  use  the  whole  at  once  ;  and 
hence  the  question  of  its  keeping  properties  after  chroming, 
washing,  and  squeezing  comes  into  consideration,  and 
more  especially  the  possibility  of  variation  in  the  amount 
of  moisture  present.  To  make  the  conditions  as  favourable 
as  possible,  the  powder  was  kept  in  a  closed  vessel,  an 
ordinary  desiccator  being  convenient,  with  the  substitution 
of  a  pad  of  cotton-wool  enclosed  in  muslin  and  made 
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distinctly     .limp,     for    the    t.r.lin  ,r ., 
A  few  drops  of  chloroform  were  added  ..     in 
(Aider    tins,'    conditions,    thi  in    the     p 

remains  practical!}   oonstant   I  bul     ftor 

48    hours  detannisations  of   the   Bame   -..in' 
rather  higher  non  tannine.     Ii  is  possible  thai  even  after 
leaping  lor  some  days,  re- washing  might  make  the  powder 
quite  satisfactory,  bul  this  would  involve  a  fresh  deter- 
mination of  moisture  in  a  portion  of  it   bj   dryin 
weighing  ..s  in  (he  case  of  the  A.L.C.  \ 

One  of  the  features  peculiar  to  the  \l.i'  method 
is  the  agitation  of  the  solution  in  detannising,  by  "  shaldng 
for  10  minntes  in  some  form  of  mechanical  shaker,"  the 
usual  form  being  the  ordinary  "milk  slink,-  "  machine. 
.Mr.  H.  ('.  Reed,  in  an  essaj  for  the  Klipetein  Prize,  states 
that  a  rotating  arrangement  of  about  60  revolutions  per 
minute  used  for  15  minutes  will  give  practically  the  same 
results  as  lo  minutes  in  the  milk  shake,  while  the  rol 
maohine  is  muoh  simpler  and  more  convenient,  The 
authors  can  confirm  this  si  ttement  in  general  terms,  but 
think  that  further  experiments  are  desirable  to  determine 
whether  a  longer  time  is  required  in  the  case  of  certain 
tanning  materials  whioh  detannise  with  difficulty.  It  is 
certain  that  a  "churn"  arrangement  would  be  more 
generally  acceptable  than  the  shake  machine,  which 
is  noisy  and  uses  considerable  power,  while  its  adt  ml 
over  a  slow  maceration  method  are  equally  evident. 

The  regulations  of  the  A.L.C.A.  state  thai  "  the  mm. 
tannin  filtrates  must  not  give  a  precipitate  with  a  solution 
of  1  per  cent,  gelatin  and  lo  per  cent,  salt  The  dis- 
advantage of  this  testing  solution  is  that  it  gel  ttinisea  at 
the  temperature  of  the  laboratory,  and  as  a  substitute 
a  solution  of  gelatin  peptones  (practically  a  modified 
"  collin  ")  was  made  up  as  follows  : — 5  grms.  of  good 
gelatin  was  soaked  in  water  and  dissolved  on  the  water- 
bath  to  50  c.c. ;  10  c.c.  of  N/\  sodium  hydroxide  were 
added  and  the  mixture  heated  in  the  water-bath  for 
20  minutes ;  10  c.c.  of  N/\  hydrochloric  acid  were  then 
added,  the  liquid  made  up  to  100  c.c,  filtered,  and  two 
drops  of  chloroform  added  as  a  preservative.  The 
mixture  is  at  least  as  sensitive  as  the  gelatin  solution, 
and  eithei  will  just  show  visible  opalescence  with  a  solution 
of  gallotannic  aeid  of  1  part  in  100,000.  Since,  therefore, 
all  detannised  filtrates  are  tested  in  this  way.  any  error 
caused  by  imperfect  detannisation  cannot  exceed 
0-0005  grm.  per  50  c.c,  and  obviously  any  higher  result 
in  tanuin  obtained  by  other  methods  must  depend  either 
on  lessened  solubility  of  the  powder,  or  absorption  of 
substances  which  are  not  tannins.  As  the  total  solubility 
of  the  powder  can  be  reduced  by  careful  washing  to  less 
than  0-001  per  50  c.c,  there  is  obviously  not  much  room 
for  the  first  of  these  explanations. 

The  authors  propose  continuing  their  work  regarding 
the  details  of  the  process,  and  especially  with  regard  to 
the  filtration  of  opalescent  tannin  solutions,  but  in  view 
of  the  deliberations  of  the  Commission  now  sitting,  have 
been  anxious  to  publish  the  results  of  their  investigation, 
so  far  as  it  has  proceeded,  without  delay. 


Discussion. 

Mr.  H.  G.  Bensett  said  a  great  many  interesting  points 
had  arisen  in  connection  with  the  constitution  of  chromium 
salts.  A  slightly  different  etfect  was  Obtained  in  the  chro- 
ming of  hide-powder  by  chrome  alum  dissolved  in  the  cold, 
and  by  a  similar  solution  previously  boiled.  They  hoped  to 
deal  with  the  actual  constitution  of  basic  chromium 
at  a  future  date.  The  fact  that  Prof.  Procter  advocated 
the  abolition  of  a  method  of  his  own  invention  which  had 
been  in  vogue  for  many  years  showed  clearly  how  much 
he  desired  improvement  in  the  methods  of  analysis  The 
German  Section  of  Leather  Chemists  had  raised  objei 
to  any  change,  and  their  conservative  attitude  had  been 
an  obstacle  to  advancement. 

Mr.  J.  A.  Craven  realised  the  importance  of  obtaining 
more  accurate  results,  but  thought  it  was  a  serious  thing 
to  change  a  method  which  had  been  in  use  so  long  and  to 
which  tanners  had  grown  accustomed.     Probably  altera- 


tion- would  be  t.  ii  more  by  people  in  thi  a  the 

ohemisl  could  re  disc      M  ,,,,1, 

i   on   the    peroi 
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•m  He  b   them   th  a   thej 
for  their  money  it  the  new  met 
the  old  on 

Mr,  X  Ue  to  devise  a 

tor    showing    thi  hip    between    the    former 

method  and  tin-  later  one     Reports  oould  then  I*-  given 

with  .  by  •■  toh  method, 

Mr.  w.  MoD.  Mi.  Kin  pointed  out  that  if  ■  fetor  were 
-  to  prov  that  the  old  method  a 
is  tins  one,  whereas   what  1  at  was  a  nearer 

approach    to   ac.  in  ,     ,  [t  Wl       In         II    ■   im    '   ■      'ii       the 

method   used   in   e  i  b    report       Uorohants  and   t  uu 

had  built  up  their  .i  |  ,,n  methods,  

would   be  awkward.     Would  it   col    be  advanl 

have    ■    standard    temperature   for   the   shaking    in    the 

I    method? 

Mr.  \V.  B.  llti.t.  hoped  that  Prof.  Pro  I  have 

said  more  about  the  absorption  of  acid.     The  n 
method  required  over  an  hour  to  get  goo-l 

I'luf.  Pbooteb,  in  reply,  mentioned  a  pane*  given  by 
Kopeoky  (Collegium,  17)  in  whioh  he  dea  ribed  a 

method   of   iismg    the    maceration    i  th    highly 

chromed  powder.  The  first  results  were  good;  but  as 
the  hide-powder  was  kept,  worse  Unl  »in  vere 

the  difficulty  arising  from  ohanges  which  took 
place  in   the   powder,   probably  due  -ture 

which  lessened  its  aba  irbenoy.  It  was  not  improbable 
that  the  i  Serman  lightly  chromed  powder  would  ultimately 
suffer  in  the  same  way.  Mr.  Kopccky  in  the  States,  and 
Mr.  J.  ']'.  Wood  of  Nottingham,  had  used  commercial 
chrome  leather  machine  shavings  damp,  after  washing, 
and  had  obtained  good  results.  Heavy  chroming  did  not 
interfere  with  absorption.  The  chemists  working speci  illy 
for  the  leather  trade  in  England  had  agreed  to  give  the 
results  by  both  methods  for  a  few  months  without 
extra  charge,  and  in  view  of  the  approaching  change  it 

desirable  to  determine  contracts  by  more  than  one 
method.  The  Commission  could  not  unfortunately 
report    before    April.     No    advantage    was   gained    bv    a 

ir  connecting  the  two  if  ono  of  them  gavo 

wrong  results. 


THE    JUBILEE     OP     THE    COAL    TAR     COLOUR 
INDUSTRY. 


AMERICAN    CELEBRATIONS. 


New    York. 


On  Saturday.  October  6,  a  banquet  was  given  to  Sir 
Win.  H.  Person  at  Delmonico's.  \h.  Cbas.  V.  Chandler 
occupied  the  .hair,  an  100  g  tests   were  present. 

Mention  was  made  of  the  general  fund  that  was  being 
solicited  for  a  l'erkin  Chemical  Library,  to  be  installed 
at  the  Chemists'  Club.  After  the  usual  loyal  toasts,  and  a 
welcome  from  the  City  of  New  York  by  the  Hon.  i'atriek  P. 
McGowan,  Dr.  Hugo  Schweitzer.  Secretary  of  the 
Organising  Committee,  gave  an  address,  in  which  he 
described    eloquently    tho    history    of    the    discovery   of 
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mauve,  the  evolution  of  the  coal  tar  colour  industry,  the 
synthesis  of  medicinal  remedies,  and  the  new  fields  now 
opened,  in  all  of  which  coal  tar  forms  the  base. 

Dr.  Wni.  H.  Nichols  then  handed  to  Sir  Win.  H.  Perkin 
the  first  impression  of  the  Perkin  medal,  in  gold,  which  is 
to  be  given  annually  to  the  American  chemist  who  has 
most  distinguished  "himself  by  bis  services  to  applied 
chemistry.  Mr.  Adolf  Kuttroff.  treasurer  of  the 
Organising  Committee,  next  presented  a  tea  service  as 
a  token  of  gratitude  from   American  friends. 

Dr.  W.  F.  Hillebrand,  president  of  the  American 
Chemical  Society,  presented  the  honorary  membership 
of  the  American  Chemical  Society.  The  other  speakers 
were  President  N.  Murray  Butler,  Prof.  Hermann 
Schumacher  (Bonn),  President  Ira  Bemsen,  Prof.  Nernst 
(Berlin),  Dr.  H.  W.  Wiley,  and  Mr.  H.  A.  Metz. 

Sir  Wm.  H.  Perkin,  in  reply,  expressed  himself  as  both 
honoured  and  gratified  by  the  warm  welcome  extended 
towards  him,  and  for  the  presentation  made.  He  trusted 
that  the  medal  would  encourage  and  stimulate  chemists 
to  increased  activity  in  research,  and  he  felt  sure  that  the 
tea  service  -would  be  valued  not  only  by  himself,  but  by 
I.adv  Perkin  and  his  family.  He  also  greatly  appreciated 
the  "association  of  his  name  with  the  American, Chemical 
Society.  After  thanking  the  various  speakers  for  their 
kind  references,  Sir  Wm.  Perkin  gave  the  history  of  his 
life's  work  from  the  discovery  of  mauve  to  the  establish- 
ment of  the  coal-tar  colour  industry.  He  then  referred  to 
the  subsequent  developments  which  enabled  him  to  retire 
from  business  and  once  more  occupy  himself  with  pure 
scientific  research.  In  conclusion,  he  alluded  to  the  influ- 
ence which  the  industry  had  had  upon  the  development 
of  science,  and  the  vast  amount  of  employment  it  had 
eiven  to  the  working  classes. 


Boston. 


On  Wednesday,  October  10,  Sir  Wm.  H.  Perkin  was 
entertained  at  the  Algonquin  Club  at  Boston.  About 
170  representatives  of  chemical  industry  were  present. 
The  chair  was  taken  by  Mr.  F.  E.  Atteaux,  and  Prof. 
H.  P.  Talbot  of  the  Mass.  Inst,  of  Technology  acted  as 
toastmaster.  After  the  usual  loyal  toasts,  Governor 
Curtis  Guild,  Jr.,  welcomed  Sir  William  on  behalf  of  the 
Commonwealth  of  Massachusetts,  the  first  textile  State 
in  the  Union  ;  and  the  Hon.  Thos.  A.  Mullen  followed 
on  behalf  of  the  City  of  Boston.  After  speeches  by 
Senator  Cabot  Lodge;  Capt.  W.  Wyndham,  British 
Consul  at  Boston  ;  President  Henry  S.  Pritchett,  Mass. 
Inst,  of  Technology;  and  Mr.  Wm.  Whitman,  President 
of  the  Arlington  Mills,  Dr.  W.  H.  Walker  presented 
Sir  Wm.  Perkin  with  a  silver  punch  bowl,  for  which  Sir 
William  expressed  his  thanks. 

On  Thursday  morning  Sir  William  and  his  party  visited 
Harvard  University,  where  they  were  received  by  Presi- 
dent and  Mrs.  Eliot,  and  in  the  afternoon  the  Mass.  Insti- 
tute of  Teclmologv. 


Obituary. 


Edmund  H.  Miller,  M.A.,  Ph.D. 

Edmund  H.  Miller  was  born  at  Fairfield.  Con- 
necticut. U.S.A.,  on  September  12,  1869.  He  was 
admitted  to  Harvard  University  in  1886,  and  in  1887  he 
entered  the  School  of  Mines  of  Columbia  University 
for  special  preparation  in  the  branches  of  analytical  and 
applied  chemistry.  He  graduated  as  Ph.B.  in  1891. 
From  1891  to  1S94  he  held  the  post  of  Assistant  in 
Assaying,  and  from  1894  to  1897  that  of  Tutor  in 
Analytical  Chemistry  and  Assaying.  In  1897  he 
was  appointed  Instructor  in  Columbia  University, 
Adjunct  Professor  in  1901,  and  Professor  of  Analytical 
Chemistry  and  Assaying  in  1904.  In  conjunction  with 
his  students,  Dr.  MiUcr  published  some  forty  papers  on 
subjects  in  inorganic  and  analytical  chemistry, 
including  papers  on  Ferro-,  Chromic-,  and  Cobalti- 
cyanides,  and  on  the  Platinum  metals  and  their  alloys. 
He  published  the  following  books  :  "  Notes  on  Assay- 
ing," in  conjunction  with  Dr.  Ricketts  ;  "  Calculations 
in  Analytical  Chemistry,"  and,  "  Quantitative  Analysis 
for  Mining  Engineers."  In  addition  to  his  duties  in 
the  Department  of  Chemistry,  Dr.  Miller  was  engaged 
with  the  administrative  affairs  of  the  Columbia  Uni- 
versity, serving  on  the  Committee  of  Admissions  for 
three  years,  during  two  of  which  he  was  Chairman. 
As  a  technologist,  he  had  had  some  practical  experience 
in  the  laboratories  of  Messrs.  Ricketts  and  Banks  in 
1891,  and  as  Chemist  for  the  Arlington  Manufacturing 
Company.  Dr.  Miller  was  a  member  of  the  Society  of 
Chemical  Industry,  and  of  the  Committee  of  its  New- 
York  Section  ;  a  member  of  the  American  Chemical 
Society,  Viee-Chairman  of  its  New  York  Section  in 
1902-3,  Chairman  in  1904,  and  later  he  was  made  a 
Vice-President  of  the  Society.  His  death  took  place 
on  November  the  8th. 


William  H.  Chandler,  Ph.D. 

William  H.  Chandler  was  born  at  New  Bedford, 
Mass.,  on  December  13,  1841.  and  graduated  at  Union 
College,  Schenectady,  in  1862.  In  1872  he  received 
the  degree  of  Ph.D.  from  Hamilton  College.  Having 
taught  for  four  years  in  the  Columbia  School  of 
Mines,  in  1871,  he  received  an  appointment  in 
Lehigh  University,  as  Professor  of  Chemistry.  He 
finally  became  President  of  the  University,  acting  also 
as  Emeritus  Professor  of  Chemistry.  Dr.  Chandler,  in 
1898,  published  an  encyclopedia  of  universal  know- 
ledge. He  was  a  member  of  this  Society,  and  also  of 
the  American  Chemical  Society,  a  Fellow  of  the  Chemical 
Society  of  London,  member  of  the  Societe  Chimique 
de  Paris,  and  of  the  American  Association  for  the 
Advancement  of  Science.  He  died  on  November 
the   30th. 
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Esoush  Paths  ra 

Drying  of  granular,  pulverul,  nl,  and  oil*  i  . 

A.  .1.  Lehniann,  Liverpool.     Eng.  Pat  23,100,  \  >\    m. 
IOCS. 

'I'iik  materials  to  be  dried  are  supported  on  trays,  or  by 
other  suitable  means  in  a  ohamber  into  which  a  cu 
of  air  is  forced,  under  pressure,  throw 
•»»<  W  I"-  !i  the  chamber  and  over  the  m  it 

with   ■   whirling    motion    in   a   aimilai   manner   to 
described  in  Eng.  Pafe    1 1.70S    if  1904  and  364  i 
The  moisture-laden  air  is  withdrawn  ai  a  alightlj   l 
rate  than  the  fresh  air  enters  lmn 

in  the  ohamber.     When  dry  the  contents  ol  the  traj 
tipped  on  to  the  inclined  bottom  of  the  chamber  from 
whioh  they  are  removed.     W.  H.  C. 

Coding  and  drying  fluids ;  Processes  for .    F.  Kneller, 

Kalk.   and    W.   Schumacher,    Berlin,   German] 
Pat  24,927,  Dec.  I.  1906. 

The  fluid  is  cooled  by  causing  it  to  exchange  heat  with 
a  single  cooling  medium  only,  which  circulates  through 

ils.     The  cooling  medium 
to  evaporate  at  different    pressures  and  consequently  at 
different  temperatures  in  successive  coils.— W.  H.  ('. 

Purifying,  humidifying,  or  tooling  of  air  or  other  gu- 
!luiJ.<.      T.   P.  Shillington  and  J.   A.    Hanna,    i 
Eng.  Pat  L003,  Jan.  13,  1906 


-'IL..*.. 


s^sS^^V^C^^^ 


The  claim   refers   to   the   spraying   device   described    in 
Eng.  Pat.  10,662  of  1905  (this  J..  1906,  419).      The  air  or 

other  gas  enters  the  top  of  the  inverted  eonieal  chamber, 
o,  and  after  becoming  mixed  with  the  spray  from  the 
nozzles,  c,  passes  in  the  direction  indicated  by  the  arr 
through  the  spaces,  a2,  between  the  louvres,  a1,  which  form 
the  sides  of  the  chambers,  into  the  distributing  flue,  d. 
The  excess  of  liquid  is  stopped  by  the  louvres,  a1,  trickles 
down,  and  collects  in  the  reservoir,  6,  carrying  with  it  any 
impurities  taken  up  from  the  air. — W.  H.  C. 


Mixtur  Process  for  /*<• 

•i    .     ■  Pr.     Pal 

235,  Julj  20,  19 

•  liquid  am 

they  bei  ome 
intimafa  from   ■  dil 

tributinf  the  rim  of  whioh  i*  divided 

1  he 

width  of  the  partition  from  the  inlot  to  the 

I  shie  of  the  wheel,  which  i-  rotated  in  front  of  ■ 

similarly  divided  wheel,  so  thai  the  width  of  the  partitions 

-  tli  ■  length  of  each  Buid  piston.     As  each  liquid 

i  he    oilier,   it   draws    in    a 

short    piston  nee    between,   and   the 

mixture  is  delivered  on  the  further  side. — \V.  II.  C 


II.— FUEL,    GAS,    AND    LIGHT. 

pag\    II  4i  i.) 

Hi/ 1  of .    //.    W.  \. 

.1.   Drugman,  and  <i.  W.  Andrew.       Chem    - 
Crans.,  1906,  89,  1614     1625      [8      I     J  J.,  1906,  626.) 

Mi\ti'i:ks    of   ethane    and    oxygen,    and    ethylene    and 
.en.  corresponding    to    '  _H,,  -  '  >_■    and    :!< '.,11, -•-•_'<  ^. 
respectively,  were  ignited  in  vi — Is  having  different  sur- 
'        ilume,  with  I  riminating 

between  the  various  combustion  products,  it  being  argued 
that  the  greater  the  cooling  effect  of  the  walls  of  the  con- 
taining vessel,  the  larger  will  be  the  proportion  of  primary 
products  of  combustion.  The  results  obtained  wen 
entirely  in  accord  with  the  view  previously  put  forward 
(toe.  erf.)  that  combustion  both  above  and  below  the 
ignition  point  involves  the  initial  formation  of  hydruxyl- 
ated  molecules. 

iments  were  also  made  on  the  explosion  of  an 
equimolecular  mixture  of  ethane  and  oxj  gen,  and  a  mixture 
of  butane  and  oxygen  correapon  ,  i  I , ,,  |  21  K,  in  a 

-tout  leaden  coil  immersed  in  a  water-bath,  which,  after 
the  explosion,  could  be  rapidly  emptied,  and  then  inline- 
diately  tilled  with  cold  water.  Examination  of  the  pro- 
hat  in  all  eases  a  considerable  proportion 
of  methane (6-2 — 8-1  per  cent.)  was  present, and  that  from 
15  to  22  per  cent,  of  the  original  oxygen  appeared  in  the 
condensed    products    of   CO  As    a    whole,    and 

taking  in'-  m  the  higher  temperature.it  appears 

almost  certain   that    in    exploding,  as  in  ordinary  inflam- 
mation,  hydroxylited     molecules  are    initially    prodo 
and  there  is  no  evidence  of  a  preferential  combustion  of 
carbon. — A.  i>. 

Coal  production  and  consumption  in  the  principal  countries 
of  the  world,     lid.  of  Trade  J  .  Nov.  29,  1906.     [T.R.] 

The  following  particulars,  relating  to  the  production  and 

unption   oi   coal   in   the   m  :    the 

world,  are  extracted  from  a   Return   [321    1906]  recently 

.  by  the  Hoard  of  Trade  :  — 

Production. — The  production  of  coal  in  the  five  principal 

producing  countries  of  the  world  in  1903,  1904,  and 

-  follows,  in  long  tons  : — 


Countries. 


1903. 


U  14 


LOOS. 


Tons. 

United  Kingdom I  230.334.000 

Germany 114,763,000 

France 33.683,000 

Belgium 23,415,000 

United       States       of 

America 319,063,000 


Tons. 

-s.000 

4.000 

32,964,000 

22,395,000 


Tons. 

236,129.000 

119,349,000* 

34.778.000* 

21,506,000 


314,563,000      350,821,000« 


*  Provisional  figures. 
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The  production  of  coal  in  1905,  in  the  United  Kingdom, 
Germany,  France,  and  the  United  States  was  greater  than 
in  any  previous  year.  Imt  in   Belgium  the  output   again 

shows  a  decline.  The  total  known  coal  production  of  the 
world  (exclusive  of  brown  coal  or  lignite)  in  \W>~>  was 
about  840  million  tons.  The  following  statement  shows 
the  production  of  coal  in  the  principal  British  Colonies 
and  possessions  in  the  years  1903,  1904,  and  1905,  in  long 
tons : — 


Countries. 

1903. 

1904. 

1905. 

British  India    

Australian      Common- 

Tons. 
7,438,000 

7,112.000 
1,420,000 
6,825,000 
2,012,000 
185,000 
714,000 

Tons. 
8,217,000 

6,854,000 
1,538,000 
6,705,000 
2,151,000 
154,000 
858,000 

Tons. 
8,425,000 

7,496,000 
1,586,000 
7,836,000 
2,327,000 

Cape  of  Good  Hope  . 
Natal   

147,000 
1,129,00'.! 

Nearly  the  whole  of  the.  output  of  the  Australian  Common- 
wealth is  produced  in  New  South  Wales.  The  principal 
litmite-producing  countries  are  Germany,  Austria,  and 
Hungary,  which  in  1904  produced  47,853,000  tons, 
21,635,000  tons,  and  5,430,000  tons  respectively,  whilst 
the  provisional  figures  available  for  the  production  of 
Germany  in  1905,  indicate  an  increased  production  of 
51,655,000  tons.  In  Austria  the  output  of  lignite  for  1905 
was  22,327,000  tons.  The  quantity  of  lignite  produced 
in  the  United  States  is  included  in  the  figures  for  the 
production  of  coal  already  given.  The  latest  available 
figures  giving  the  production  of  lignite  separately,  relate 
to  1904,  when  it  amounted  to  5,725,000  tons. 

Consumption. — The  consumption  of  coal  in  some  of  the 
chief  consuming  countries  is  shown  in  the  following 
statement : — 


Countries. 


1903. 


1904. 


Tons.                Tons.  Tons. 

United  States 314,114,000  1307,610,000  343,280,000' 

United  Kingdom 166,532,000,166,609,000  169,017,000 

Germany 100,164,000   I   104,094,000  \   106,715,000* 

France      46,571,000,     45,433,000  46,046.000* 

Russia           20.882,000*1     22,724,000*  20,890,000* 

Belgium     20,682,000,      19,726,000  I     19,661,000 

Austria-Hungary   17,987,000       18,421,000  |     19,390,000* 

*  Provisional  figures. 


English  Patents. 

Fuel';  Artificial ,  and  manufacture  thereof.     Internal 

Patent  Fuel  Svndicate,  Ltd.,  and  J.  J.  Shedlock, 
London.  Eng.  Pat.  22,677,  Nov.  6,  1905. 
Small  or  refuse  coal,  mixed  according  to  its  character 
with  a  suitable  quantity  of  liquid  hydrocarbons,  such  as 
gas  tar,  astatki,  refuse  petroleum,  &c,  is  fed  into  a  hopper 
and  conveyed  to  an  automatic  mixer.  The  mixture  is 
passed  through  an  automatic  measuring  and  feeding 
device  into  a  cylindrical  gas-tight  chamber.  The 
chamber  contains  a  number  of  hollow  circular  shelves  or 
trays,  and  the  mixture  is  moved  along  each  shelf,  by 
radial  arms  on  a  central  vertical  spindle,  until  it  drops 
through  an  aperture  to  the  shelf  below.  Steam,  hot  air, 
or  furnace  gases  are  drawn  through  the  hollow  shelves  by 
a  fan,  and  the  fuel  mixture  is  heated  so  as  to  produce  a 
tacky  pitch-like  coating.  The  heated  mixture  is  dis- 
charged at  the  bottom  of  the  chamber  through  an  auto- 
matic device  which  does  not  allow  the  escape  of  gas,  and 
is  formed  into  briquettes  in  a  press.  The  gases  and 
vapours  evolved  in  the  heating  chamber  are  withdrawn 
by  an  exhauster,  and  passed  through  a  condenser. — A.  T.  L. 

Coal-washing  installations  ;  Fine-coal  or  schlamm  extractor 

for .    G.  Smith  and  the  Hardy  Patent  Pick  Co.,  Ltd., 

Sheffield.     Eng.  Pat.  £5,135,  Dec.  4,  1905. 

The  water  from  the  coal  washers,  having  the  fine  coal  in 


suspension,  is  led  through  a  long  settling  tank,  of  suitable 
length  and  depth,  from  the  discharge  end  of  which  the  top-  or 
clean  water  overflows  into  a  receiver,  whence  it  is  pumped 
back  into  the  washers.  An  endless  chain,  provided  with 
scrapers,  travels  slowly  along  the  lied  of  the  tank  and  up  an 
inclined  shoot,  carrying  with  it  the  sediment  of  coal, 
allowing  the  water  to  drain  back  on  the  shoot,  and 
delivering  the  coal-mud  where  desired.  Preferably,  the 
sides  of  the  settling  tank  converge  towards  the  bottom, 
and  the  scrapers  are  shaped  so  that  they  will  always 
fit  themselves  to  the  sides  and  bottom  and  thus  com- 
pensate for  wear. — H.  B. 

Washing  coal,  coke,  minerals,  and  tin  like ;  Machine  for . 

G.  H.  Rayner  and   The  Hardv  Patent   Pick  Co.,  Ltd., 
Sheffield.  '  Eng.  Pat.  1660,  Jan.  22.  1906. 

In  the  type  of  apparatus  in  which  the  material  to  be 
treated  is  conducted  up  an  inclined  trough  against  a 
current  of  water,  which  carries  the  small  coal,  &c,  to  the 
lower  end,  whilst  the  dirt  settles  between  the  scrapers 
of  the  conveyor,  and  is  collected  at  the  upper  end,  means 
are  provided  for  raising,  or  raising  and  rotating,  some  of 
the  scrapers  at  certain  parts  of  the  trough,  so  that  the 
material  is  carried  back  and  re-washed ;  efficient  re- 
washing  is  ensured  by  admitting  air  or  water  under 
pressure  through  perforations  in  the  trough  of  the  con- 
veyor. In  the  arrangement  described,  the  material  is 
released  for  re-washing  by  every  second  scraper  at  one 
point,  and  by  the  other  scrapers  at  another  point,  both 
points  being  near  the  upper  end  of  the  trough. — A.  T.  L. 

[Flue]   Gases ;  Method  and  apparatus  for  estimating  and 

recording    the    quality   of .      Cambridge    Scientific 

Instrument  Co.,   Ltd.,   and  C.   V.    Burton,   Cambridge. 
Eng.  Pat.  22,919,  Nov.  8,  1905. 


The  valves,  E1,  F1,  and  G1,  being  closed  and  the  valves 
B1,  C1,  open,  flue  gas  is  continuously  circulated  by  the 
pumping  apparatus,  D,  from  the  chimney,  A,  by  way  of 
the  supply  pipe,  B,  through  the  diffusion  chamber,  E, 
and  back  by  the  return  pipes,  C,  to  the  chimney.  Thus 
a  sample  of  flue  gas  is  secured  in  the  chamber,  E.  At 
the  same  time  the  valve,  H1,  remains  open  so  that  the 
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pre  the  ohambei ,  H,  i    I 

rounding    atmosDheric    pro  isurc       \t;.  ■    tl 
short  intei  <  al  of  timi       iy,  one  minuti  |,  th     ra!      .I!1. 
0*i  are  oloaed,  while  the  valve,   f.1.  after  being  m< 
tardy  opened  to  equalise  thi    i 
tin-  ohambei .   I  .  I 

ilu-  valve,   II1.  La  closed  and  the  valves,  I'1.    uid  I  ■ ' 
opened.         Fine  gas  oan  now  oiroolate  h  i'i'lv 

pipe,   B,  to  ili'-  >'  'i.i  o   pipe,  I '.  through  tie-  bj 
while  tin'  ohambei  -.   I-:.  and   II.  are   unit 
munioatiou    with    anything    but    one    another,    and 
initially  at   atmosphi  ire.     The   i  i   the 

chamber,   E  (composed  ol   porous  material  or  i   ml 
a  parous  septum)  being  of  greater  density  than  tl 
outside  diffuses  onto  b  the  porous  Beptum  more 

slowly  than  the  air  diffuses  in      I  uses  the  pn 

in  the  chambers,  E,  H.  n>  r i-~i-  above  the  atmospherio 
pressure  and  to  oontinue  ri-ing  until  a 
after  which  it  again  begins  t"  diminish.     Th  ■  maximum 
pressure  is  greater  the  greater  the  denBity  of  the  flui 
and  where  the  fuel  being  burnt  is  i  oal  or  ooke  I 
of  the  Hue  gas  is  generally  determined  bj   the  p  oportioii 
of    carlum    dioxide    present.     Thus    by  the 

variations  of  pressure  within  the  chambers,  E,  II.  a  : 
is  obtained  showing  from  time  to  tune  the  '   the 

flue  gas,  and,  approximately,  it-  carbon  dioxide  content. 
After  momentarily  opening  l'1  to  the  air,  the  valves,  G1 
and  F1,  are  opened,  thus  connecting  the  box,  E,  with  a 
manometer  box,  II,  to  which  is  attached  an  indicator,  ML 
\  hammer,  .N.  actuated  by  olookwork,  strikes  the  in.li- 
eator,  M,  at  regular  intervals,  thus  recording  the  pressure 
in  the  box,  E,  after  the  gas  has  diffused  for  a  given  I 
More  gas  is  then  automatically  admitted  by  a  turn  of  the 
spindle  operating  the  three  valves  mentioned  above,  tie- 
pressure  inside  and  outside  the  box  again  equalised  by 
opening  Kl.  and  diffusion  allow,  place  as  before. 

B.  J.  S. 

Fin-day  and  other  retorts  for  making  gas  </«•/  Air  other 
purposes.     G.  B. Timmis,  8tourbridge,  and  W.  1) 
Bristol.     Eng.  Pat  23,464,  Nov,  16,  1905 

Two  or  more  horizontal  tire-'  lav  retort-  are  made  in  one 
piece,   the  one  above  the  other,  anil  are  united   for  the 
whole  of  chair  length,  or  are  provided  with  holes  or  pass 
through  the  connecting  wall,  for  the  of  the  le.t 

«ases  between  them.  The  retorts  are  fitted  with  a  single 
east-iron   mouthpiece,   gas-outlet   *nd   aa  pe   in 

common.  A  movable  tray,  adapted  to  he  fitted  upon 
lugs  on  the  sides  of  the  mouthpiece,  i-  provided  to 
faeilitate  the  charging  and  drawing  of  the  upper  retorts. 

— H.   B. 

Filaments  of  electric  glow  lamps  :    I 

connecting  the  with  tl  y  win  -.    EL    rLuzel, 

Baden,    Austria.     Eng.    Pat.    12,153,    Maj    24,    1906. 

I'nder  Int.  Coin..  Aug.  4,  1905. 

See  Fr.  Pat  366,267  of  1906  ;  this  J.,  I  106,  1035       I    F.  B. 


Fkench  Patem-. 

Coke-oven ;     Recovery working     with     or    without 

rnjtto  Hilton  of  In  at  without  r-  '-.  rsaloftht  </-/• 

within  the  oven,     E.  CSere.     IV.  Pat  368,217,  July  1'.'. 

1906. 

The  gaseous  fuel  mixed  with  air  i-  burnt  in  ■  combus 
chamber  situated  beneath  the  oven-,  and  thi 
only  admitted  to  thi  heating  Sues  after  the  combustion 
has  been  completed.  When  it  i-  desired  to  utilise  the  heat 
of  the  waste  gas  -.  the  reversal  of  the  currents  is  effected 
in  a  subsidiary  chamber,  tie  direction  in  tin-  oven  flues 
remaining  always  tin-  same      \\    II    C. 

Hydrocarbon  liquid  ;  Manufacture  of  a .     E.  l.uscrna 

di  Rora.     Fr.  Pat.  3oS.4n3.  Feb.  19,  i 

Acetylene    and    water-gas    are     passed    simultaneously 
through  a  vessel  heated  to  about  200*  C,  and  the  gaseous 
mixture   is  then  led   through   a   refric   - 
within  which  it  i-  said  to  deposit  a  highly  refractive  liquid    ' 


(named  "  Uurrol    |,  ••(  .,.  ..,   fj ,,    .,  -  .. 

"  nuiy 

ileum  -im .t.   oil  II.  K. 

hoi  for  lighting.  A,.//,  irposes;   Treat- 

I  of .     i.    I.    Lebc  Fi     P.t    367,9*6,  July 

11.   P. 

Tins   treatment  out    with   a  view  of 

ud  1 1 1 H  timi  it  in  u  mixture  useful 
for    lighting,    heating,    or    motii  in 

partiilU   transformin  ihol   into  more  highly  illu- 

iiim  re-,  or  benzoin,  ami  in 

adding,  aa  required,  an  animal,  veget  ible,  or  mineral  hydro- 
hi.     The  process  is  applicable  to  aloohola  of  all  kind. 
ud  all  concentrations,  and  to  the  et  other  com- 

pounds derived  from  them.      ft   II.   p. 

gas  <ut'l  th     iik    :   I'rocess  of  cooling  and  condensing 
so  o-<  /"  avoid  decomponti  l>/>tr',. 

P,    -\.    .Mall.  t.      Fr.    Pat. 

:;>d.77>.  Sept.  p.i,  i 

A  jet  of  atomised  liqn  h  d  into 

nioi  pipes  or  the  like,  so  as  to  reduce  suddenly  the 
temperature  of  tie-  gas  to,  say,  l"11   C,  whereby  tie 
denied    tar  is   kept    in  a   Quid  state,   ami    pri 
stoppages, — II 

Suction   gas    producer.     A     P..    bevot      Fr.  Pat    361  792, 

l>. 

The  hoppci  of  the  produeer  is  provided  at  its  lower  part 
with  a  oonical  extension,  which  projects  into  the  com- 
bustion ohamber  oil  is  i"  "^  ided  with  an  external  Bange  at 
a  level  below  I ;  prodocer. 

rea  of  tie-  annular  spa  ■'■  between  the  Bange  and  the 

wall  of  the  produeer  i  liat  of  the  gas  outlet  pipe  : 

by  this  means  the  formation  of  channels  in  the  fuel, 
through  which  the  gas  may  take  a  short  cut  to  the  outlet, 
eeiited.  The  fuel  in  the  producer  rests  on  a  corneal, 
hollow,  steel  lied,  which  Berves  aa  i  vaporiser,  thr 
which  the  air  supply  is  drawn  on  it-  way  to  the  bottom  of 
the  fuel  ;  this  device  is  kept  filled  to  a  const  mt  level  with 
w  iter  overflowing  from  the  main  vaporiser,  which  latter 
i-  situated  at  the  side  ot  the  prod  i  .  r  and  is  heated  by  the 
hot  gases.  The  air-inlet  to  the  producer  is  controlled  by  a 
ll  ip-v.dve,  which  can  he  set,  by  means  of  an  adjustable 
stop,  to  any  desired  limit  of  movement. — H.  U. 

Process    and   apparatus    /or    making    .       I'.    I. 

Cohen.     Fr.   Pit.  368,508,  duly  30,   1906. 

see  O.S.  Pat827,081  0f  1906;  thisJ.,  1906, 842.-    T.  I    B 

vorks  ;    Process  t"r  increasing  !!>■    yidd  of   gas,  with 
ficalion    of   thi    purifying 

i   ../  iron)  in .      K.  F.  P.  M.  P 

P.  A.  i   .ton.     Fr.  Pat.  368,520,  JoJj  30,  1906. 

A  certain  proportion  of  air  is  mixed  with  the  coal  gas,  tin- 
air  having  previously  been  brought  into  contact  with  tar 
heated  to  a  temperature  short  of  -Jim  ('.,  whereby  the 

1  with  lighting  hydrocarbons  eon 
t  lined  in  the  tar.  The  mixture  of  gas  and  air  is  enriched 
further  with  benzol,  and  i-  then  passed  through  purifiers 

in  the  ga.-.  tie-  revivification  of  the  oxide  proceeds  con- 
tinuously  and   simultaneously   with   tie-   removal   of  the 

-ulphur  from  the  gas. — H.  B. 

\uer  von  Welsbach.     Firsl  Addition,  dated  July  18, 
1906,  to  Fr.  !  31.  1903  (this  J.,  1904, 

184). 

In'  preparing  the  pvrophoric  alloys  of  irou  and  an  earth 
metal,  such  as  thorium,  as  described  in  the  principal  patent, 
a  small    proportion   of       rium  is  added.     This   may   be 

d  by  using  the  commercial  salts  of  thorium,  i 

■  o.H  tin  cerium  as  an  impurity.  —  H.  I 
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Glow-bodies,  especially  filaments  oj  tungsten;  Manufacture 

of  metallic for  electric  lamps.    Deutsche  Gasgluhlicht 

A.-G.  (Auerges.).     Fr.  Pat.  367,386,  June  8,  1906. 

A  continuous,  instead  of  an  alternating,  current  is 
employed  in  the  process  of  concretion  of  tungsten  fila- 
ments, wherein  the  crude  filament  is  heated  to  incan- 
descence in  a  neutral  atmosphere. — H.  B. 

Glow-bodies  for  incandescence  electric  lamps  ;   Manufacture 

of     metallic     .  Deutsche     Gasgluhlicht     A.-G. 

(Auerges.).     Fr.  Pat.  368,225,  July  19,1906. 

Filaments  composed  of  powdered  metallic  molybdenum, 
tungsten,  vanadium,  or  tantalum,  and  a  carbonaceous 
agglutinant,  are  heated  in  an  atmosphere  of  ammonia 
gas,  or  of  a  mixture  of  hydrogen  and  nitrogen,  whereby  the 
carbon  is  eliminated  from  the  filaments  in  the  form  of 
cyanogen  and  hydrocyanic  acid,  and  the  risks  attendant 
upon  the  use  of  an  oxidising  gas  are  avoided. — H.  B. 

Filaments  of  vanadium  carbide.  Cie.  Franc.  pourl'Exploita- 
tion  des  Precedes  Thomson-Houston.  Fr.  Pat.  368,506, 
July  30,  1906. 

See  Eng.  Pat,  19,264  of  1905 ;   this  J.,  1906,  803.— T.F.B. 

German  Patents. 

Lignite  briquettes  ;  Process  and  apparatus  for  scrubbing  the 

fumes  ('    Wrasen")  evolved  in  the  manufacture  of . 

H.  Emonds.    Ger.  Pats.  166,355,  March  26,  1904,  and 
166,356,  Jan.  1,  1905. 

The  fumes  are  passed  by  means  of  forced  draught,  or  by 
a  fan  or  the  like,  up  a  washing  tower  divided  by  horizontal 
partitions  into  a  number  of  compartments,  each  provided 
with  a  rose  through  which  water  is  forced  under  pressure. 
The  carbonaceous  particles  in  the  fumes  and  the  particles  of 
water  move  in  opposite  directions,  in  nearly  straight, 
vertical  lines,  and  on  meeting,  the  former  are  brought 
to  a  standstill  and  saturated  with  water,  whereupon  they  fall 
with  the  descending  water.  According  to  Ger.  Pat.  166,356, 
the  washing  tower  is  divided  into  compartments  by 
inclined,  helical,  or  horizontal  partitions  of  wire  gauze  or 
of  perforated  sheet  metal,  and  the  carbonaceous  particles 
are  separated  as  a  mud  by  impact  with  water,  steam,  or 
other  fluid  substance.  The  tower,  also,  may  be  pro- 
vided with  a  head-piece  with  the  walls  tapering  down- 
wards, and  resting  in  the  upper  part  of  the  tower.  The 
upper  parts  of  the  walls  of  the  head-piece  taper  upwards, 
and  inside  are  baffle-plates,  whereby  a  whirling  motion  is 
imparted  to  the  fumes,  and  the  separation  of  the  carbon- 
aceous particles  is  improved. — A.  S. 

Briquettes  /rum  lignite  and  lime  ;  Process  lor  the  manu- 
facture of  weather-resistant .     F.  Richter.     Ger.  Pat. 

165,804,  Aug.  12,  1904,  and  Ger.  Pat.  160,,s3o,  Dec.  9, 
1904,  Addition  to  Pat.  165,804. 
To  the  powdered  lignite  is  added  as  much  quicklime  as 
will  correspond  to  the  sulphuric  acid  present  in  the  lignite, 
and  the  mixture  is  formed  into  briquettes  in  the  usual 
manner.  It  is  stated  that  calcium  sulphate  is  formed,  if 
a  sufficiently  high  pressure  be  employed,  and  acts  as 
binding  agent.  According  to  Ger.  Pat.  166,836,  the 
mixture  of  Lignite  and  lime  is  warmed  ln-fore  being  com- 
pressed  into  briquettes.— A.  S. 

Water-gas  or  mixed  gas;  Procei  /"i  ili<  continuous  pro- 
duction of .     G.Horn,     Ger.  Pat    167,112,  May  2, 

1903 
The  apparatus  comprises  a  vertical  retort,  the  height 
of  which  is  varied  according  to  the  kind  of  combustible  used, 
and  a  decomposing  chamber  below  the  retort,  and  forming 
a  direct  continuation  of  the  same.  One  or  more  sides  of 
the  decomposing  chamber  are  formed  of  gratings  through 
which  highly  superheated  steam  is  introduced.  The 
combustible  in  the  form  of  fine  powder  or  Bpray  is  allowed 
to  fall  freely  through  the  vertical  retort,  which  is  heated 
to  incandescence.  The  incandescent,  carbonaceous 
material  reacts  with  the  steam  in  the  decomposing 
chamber,  with  the  production  <>f  water-gas,  whilst  non- 
volatile impurities  are  deposited  below  the  < i . ■<  umposition- 
znne. — A.  "- 


Air-gas  [Carburcttcd  air]  of  uniform  composition  ;  Process 

and  apparatus  for  the,  manufacture  of .     G.  Speiii. 

Ger.  Pat.  169,179,  Jan.  17,  1904. 

The  cylinder  in  which  the  carburetted  air  is  produced 
has  a  valve  near  the  exit  end  for  the  introduction  of  the 
carburetting  liquid,  and  a  second  valve  nearer  the  other 
end  of  the  cylinder  for  the  introduction  of  air.  When  the 
piston  working  in  the  cylinder  is  set  in  motion,  the  air 
is  partially  exhausted  from  the  cylinder,  and  a  definite 
quantity  of  the  carburetting  liquid  is  drawn  in.  This 
rapidly  evaporates,  and  mixes  with  the  air  drawn  in  after 
the  piston  passes  the  air-inlet  valve,  whilst,  on  the  return 
stroke  of  the  piston,  the  mixture  is  compressed  and  forced 
out  from  the  cylinder  into  a  gas-holder. — A.  S. 

Heating  gases  ;  Device  for  the  production  of .     P.  Mon- 

genast.     Ger.  Pat,  169,751,  March  4,  1904. 

The  gases  produced  in  a  combustion-shaft,  before  they 
como  iu  contact  with  any  cold  surfaces,  are  led  through 
a  mixing  chamber,  in  the  walls  of  which  are  air-inlet 
openings.  In  the  mixing  chamber  is  a  series  of  horizontal 
partitions  forming  parallel  passages  for  the  gases.  Air- 
supply  pipes  pass  vertically  through  perforations  in  the 
horizontal  partitions. — A.  S. 

Gases  evolved  during  the  charging  of  vertical  gas-retorts  ; 

Device  for  leading  away  the .     Dessauer  Vertikal- 

Ofen  Ges.  m.b.H.  Ger.  Pat.  167,277,  Oct.  1,  1904. 
Protecting  walls  or  plates  are  fixed  on  the  sides  of  the 
charging  hoppers,  and  abut  against  the  charging  floor  above 
the  retorts,  in  order  to  prevent  the  evolved  gases  having 
exit  sideways.  Also,  above  the  charging  floor  is  a  flue, 
acting  as  a  chimney,  between  the  coal  wagons,  whereby 
the  tendency  of  the  gases  to  rise  is  favoured. — A.  S. 

Erratum. 

This  J.,  1906,  page  1139,  col.  2,  line  4  from  bottom,  for 
"  Sickert  "  read,  "  Sichert." 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  1142.) 
United  States  Patent. 

Furnace  ;    Retort [for  wood  distillation].     P.  Brown, 

Bellingham,  Wash.  Assignor  to  Troy  Chem.  Manu- 
facturing Co.,  Ltd.,  Troy,  Idaho.  U.S.  Pat.  835,237, 
Nov.  6,  1906. 
The  apparatus,  which  is  adapted  for  the  distillation  of 
wood,  comprises  a  chamber  containing  a  series  of  inter- 
changeable retorts  filled  with  flanged  covers,  each  retort 
having  an  opening  in  the  end  to  receive  a  pipe,  which 
passes  through  the  wall  of  the  furnaco  and  is  capable 
of  longitudinal  movement,  so  as  to  permit  of  its  being 
fitted  into  the  hole  in  the  particular  retort  to  which  it 
belongs.  Each  pipe  has  a  separate  delivery  for  the 
by-products  escaping  from  the  retort. — 1).  B. 

German  Patent. 

Ammonia  ;    Process  and  apparatus  fur  the  recovery  of 

fmm  coke-ovi «  gases.  W.  Heinemann.  Ger.  Pat. 
166,380,  Nov.  25,  1903. 
The  patent  relates  to  a  process  for  the  recovery  of  ammonia 
from  coke-oven  gases  by  leadingsuch  gases  into  concentrated 
acid,  provision  being  made  for  the  continuous  removal  of 
the  separated  tar,  which  collects  on  the  surface  of  the 
acid.  By  means  of  a  jet  of  steam,  to  which  sufficient 
acid  may  he  added  to  neutralise  the  ammonia  iu  the  gases, 
the  latter  are  caused  to  enter  the  acid-bath  at  such  an 
angle  that  they  set  the  supernatant  layer  of  tar  in  motion. 
The  vessel  containing  the  acid  is  divided  transversely 
by  an  overflow  device,  o\er  which  the  tar  passes  into  a 
separate  i  ompartment,  from  which  it  is  withdrawn. — A.  S. 


Deo.  31.  1M«.] 
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Oohtmn  still  /<t  ammoniacal  liquor,    c.   EVanok 

Fat.  180,444,  June  -i.  1904 
In  .i  minimi  still  forammoniaca]  Liquoi .  the  immersi 
in  the  still  are  connected,  either  linglj  oi  in 
kind  of  frame,  which  can  be  raised  from  outside 

the  apparatus.     By  this  means  the  depth  t>>  which    the 
balla  are.  immersed  in  the  liquid  can  tx 
and  stoppages  avoided— A.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

ilimud  from  paijc  1143.) 

Nitration  ;    A  new  process  of .    0.  X.  Witt  and    \ 

Utermann.  Her.,  1906,  39.  3901—39 
The  method  consists  in  the  uso  of  acetic  anhydride 
or  glacial  acetic  acid  instead  of  sulphuric  aoid  as  a 
means  of  absorbing  the  water  produced  in  nitration 
operations.  Example:  45  firms,  of  acetanilide  are  dis- 
solved in  22  grms.  oi  gla.  ia]  acetic  acid,  and  to  the  solution 
is  added  a  mixture  of  23  grms.  of  nitric  acid,  sp.  gr.  1-5. 
and  1  grm.  of  urea  (to  destroy  any  nitrous  acid)  with 
23  grms.  of  glacial  acetic  acid.  After  24  hours  300  grms. 
of  ice  are  dropped  in.  and  the  crude  products  which  separate 
arc  treated  with  a  mixture  of  1  vol.  of  60  per  cent,  caustic 
potash,  4  vols,  of  alcohol,  and  1  vol.  of  water.  On 
filtering,  pure  /initro.u  ct.miliJc  remains  behind,  and  the 
filtrate,  after  gentle  warming  to  complete  the  saponifica- 
tion, yields  the  o-nitroaniline.  The  yield  (calculated  on 
the  acetyl  compounds)  was  10-8  grms.  of  p-  and  32-8  grms. 
of  o-nitroacetanilide.  The  process  is  recommended  as  a 
very  convenient  one  for  the  preparation  of  o-nitroaniline 
on  the  large  scale,  being  simpler  and  cheaper  than  that  of 
Nietzki  and  Benekiser  (this  J.,  1885,  276).  —J.  C.  C. 

b(b)b'-DAsa zo-compounds     of     p-pfk  n  with 

heterocyclic  component*.     C.  Biilow  and  F.  Busse.    Ber.. 
1906,  39,  3861— 386a 

By  combining  diazotiscd  aceto-p-phenylenediamine  with 
benzoylacetic  ester  in  presence  of  sodium  acetate,  aoeto- 
p-phenylenediamine-azo-benzoylacetic  ester 

GHe.CO.NH.C,H4.Ng.CH(COaC2H6).CO.C6H6 

is  obtained  in  yellow  needles,  m.  pfc,  95-5°  C  Fatty 
aromatic  azo-compounds  of  this  kind  arc  comparable  with 
the  corresponding  .vnaplitliol  dyestufrs.     On  boiling  with 

phenylhydrazine  in  glacial  a. cm  acid  solution,  this  mm- 
pound  gives  rise  to  [aceto-p-phenylonediaminc-azo-4]- 
l:3-diphenyl-5-pvrazolone,  which  crystallises  from  dilute 
acetic  acid  in  red  needles,  and  on  saponification  yields 
[p-phenylenediamine-azo-4]-l:3-di)ihenvi-5  pyrazolone, 

MH.H)--\rGH5, 

crystallising  from  alcohol  in  red-brown  needles  melt 
at    208° — 2091     C.     This    amino-azo-compound    can     be 
further  diazotiscd.  and  then  on  combination   withaceto 
acetic  ester  in  sodium  acetate  solution,  yields  l:3-diphenyl-5- 
pyrazolone-[4-azo-p-  phenylenedi 

.  ster,  which  crystallises  from  alcohol  in  red  needles  melting 
at  195 — 196*  C.,  and  on  condensation  with  phenyl- 
hydrazine  gives  l:3-diphenyl-5-pyraiolone-[4-aao-p- 
phenylenediamineazo-4]-l-phenyl-3-methyl-5-pyrazol 

N   :    C(C6H3)    x  yC{CH3).S 

V-X,.C6H4.X.,-C< 

X(C6H3).C(OHK  "       *'    "H)— N.CsHg 

crystallising  from  benzene  in  brown-red  leaflets  with  a 
greenish  metallic  reflex,  melting  at  above  270*  C  This 
disazo-eompound  dissolves  with  a  deep  red  colour  in  con- 
centrated sulphuric  acid.  It  is  also  obtaiued  by  com- 
bining diazotiscd  l-plicnyl-3-inethyl-5-pyrazolone-|4-azo- 
phenvlenediamine]  with  benzoylacetic  ester  and  condensing 
the  product  with  phenylhydrazine. — J. 


I ' norosindonr  and  ' 

on ,  and  formation  ../  h<i/i/i// 

done.     0     r.    her    and    K      \<  1906,    39. 

;    S812. 

•  'staie. •  ol.t a ii  in  the  action  of  hydroxylamine 

on  iaaroaindone,  hithei  I 

is  shown  to  be     imino  indoni      By  boiling  the  diaxo- 

compound  of  the  latter  base  with  alcohol, 

I.  whilst   the  amino-oompound  on  living  ii>-  ,t<-<i 
»itli    glacial  id    and    hydroohlorio    actd  under 

to    I  so        190     '       _•  in-    rise    t  .  iidoin-. 

which  on  treatment   with  i  until    potash  and  methyl- or 

.thyl  iodide  yielded  the  corresponding  ether  of  the  i 

n iphthosafranoi.     As  a  eon-.-, |, i,  ii  ,-  of  these  experiment 

tho  SO-ealled   m--,,  to|\ll-,.r., -111,1,, lie    I-   iiou    to    I.,     i 

as  im-o-tolylaminorosindone.     By  tie-  action  of  hydroxyl- 
amine on  thiorosindone  a  buI  i   the  composition 
1  JL. H,  ,( INj  is  obtained,  which  is  Menu,  ial  with  the  product 
ot  the  interaction  of  hydroxylamin  nylnaphtho- 
phenazonium-6-sul phonic  acid.     It  is  not  ye>  possible  t.. 
say  whether   this  compound    is  rosindoneoxime  01 
aminophenylnaphtl                inium  anhydride.    By  I 
:  lone  with  glacial  a.-etic  aeid  and  hydro  tuoi 
to  200    C.,  oxyrOBindone  [naphthosafranol)  is  obtained 

-^J.  I 

Il'iizil  with    resoreinol ;   Condensation  of .     /'/.  //. 

Derivatives  of   m-tctra-2;&-dihydroxytritanol.      H.    von 
Liebig.     J.  prakt  (hem.,  1906,  74,  345— 4 1:1. 

Bl  fusing  benzil  (2nd  grms.)  with  resoreinol  (160  grms.) 
in    presence  potash   or   potassium   carbonate 

(200  grms.)  at  1 30° — 140°  C.,  a  mixture  of  10  new  compounds 

results,  from  which  a  red  dyestiitT,  C7sH5l(  .»,„.  is  separated 
by  extraction  with  boiling  glacial  acetic  acid.  This  is  said 
to  possess   the   constitution — 

/7\ ,/\ /\ /\ 

\u\  111  IV 

-°JvbH  HOU-°-yoH 

HO.C\7)  (7)C O C(7)  (7)C.OH 

II  II  II  II 

(<-'sH.)2        (CM!..  «..ll,;,_.         ,,r.,H,K 

Mid  is  given  the  name  ;  _'i  .. ,-  to.\y-m-tetra-2:i>-dihydro\v- 
tnt  uioI-6r2n6in2iv-diether-7n7ni-anhydride.  (The  word 
"  tritan "  represents  the  triphenylmethane  nucleus 
'.."iU*  '■>  "ether"  denotes  the  phenyl  ether  linking 
<  ,-,  H-, .t  I  1  ,  II 5,  and  u.  m- 11  before  the  Greek  numerals  tetra, 
indicate  that  a  direct  union  takes  place  between  tho 
■poii, hug  number  of  phenyl  groups  (in  the  ab 

a-,  or  p-poeition.  "  Anhydride  "  indicates 
the  atneric  union  between  the  aliphatic  carbon  atom-. ami 
"  anhydro "  denotes  that  ».itor  has  been  eliminated 
between    the    groups    numbered.)     The   sui  only 

sparingly  soluble  in  the  usual  organic  solvents  (with  the 
exception  of  the  aliphatic  hydrocarbons);  its  solutions 
arc  yellow  with  a  bright  green  fluorescence.  Concentrated 
solutions  of  the  alkali  silt-  are  dark  violet-red  and  do  not 
fluoresce.  On  dilution,  however,  an  intense  green 
fluorescence  is  noticed,  and  tin-  diluted  solutions  are  bluish- 
red,  resembling  that  of  .-. .-m.      The  red  dyestufi  is  red 

colourless  subel  mi  e  bj   sine   md 
and  on  king  he. t.d  alone  t..  280      320   C    ..-II     1  dark 
brown  compound  soluble  in  chloroform  giving  a  brown 
solution   with  green   fluorescence,  and,   according  to  tho 
author,  possessing  the  constitution  — 


V 


CHj.CO.O^I- 


II 


If.,,  c 

I 

ICsHs), 


I 

c 
I 


c 


I 

I 

!■ 

(C6HS)» 


this  also  yields  a  colourless  substance  on  reduction. 
When  the  original  red  dyestuff  is  suspended  ill  boiling 
alcohol,  and  hydrogen  chloride  led  in,  or  when  warmed 
with  gi  acid  to  which  a  few  drops  of  concen- 

trated sulphuric  acid  have  been   idled,  the  - 
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converted  into  the  red  "  tritonone  ether"  crystallising 
from  chloroform  in  red  needles,  m.  pt,  '274°  C.  and  stated 
to  be  of  the  following  constitution  : — 

Hoix/n^z(x/Loo=^- 

n 


-o-'x/!oh 


(C6H5)2:C- 


C(C6HS)2 
O- 


C(C,H-,), 


-C  :  (CCH5)2 


This  compound  yields  a  colourless  substance  on  reduction. 
When  either  of' the  two  preceding  compounds  is  heated 
with  acetic  anhydride  and  sodium  acetate,  a  blue  tetracetyl- 
derivative  is  obtained  stated  to  have  the  formula — 


/\_ 


COO  \J—  0 

I 


/\H  H/\ /\ 

1     l!o\/Lo   I      O'co 
II  II 

C.O.COCH3  C.O.COCH,  C CH2 

II  II  II 

(C6H5).,       (C6H5)2        (CGH5)2 


I 

CH2 C 

I 

(CCH5),, 
This  bodv  yields  a  deep  blue  solution  in  benzene,  and 
melts  at'  "about  i2< M 1=  C.  A  large  number  of  salts, 
acetyl-derivatives,  and  addition  compounds  of  these 
substances  is  described,  and  their  constitution  discussed 
with  reference  to  the  existing  theories  of  colour  and 
fluorescence. — J.  C.  C. 

Dyestuffs  of  the  stilbene  group.     Part  III.     A.  G. ■Green 
and   P.   F.   Crosland.     Chem.   Soc.   Trans.,    1906,    83, 
160-2—1614. 
It  has  been  shown  previously  (this  J.,   189S,   146,   837  ; 
1904,   1142)  that  in  the  production  of  stilbene  dyestutfs 
from   p-nitrotoluene   or   its  ortho  substituted  derivatives 
by  heating  with  caustic  alkalis,  the  first  step  is  the  forma- 
tion  of  unstable   and   easily   oxidisable   dmitrosostilbcne 
compounds     of     the     type:     (XO)(X)C6H3.CH:CH.<-6H3 
(X)(NO).     These    nitroso    compounds    have,    in    alkaline 
solution,    a    deep    crimson,    violet,    or    blue    colour.     In 
order  to  ascertain  the  nature  of  the  change  of  the  nitroso 
compounds  into  stilbene  dyestuffs  on  further  heating  with 
caustic   alkalis,   a  number  of  dyestuffs   (Stilbene  Yellow 
8  G  and  4  G,  Direct    Yellow  RT,  and    Mikado  Orange 
were    (1),    reduced    to    diaminostilbenedisul phonic     acid 
by  titration  with  titanium  trichloride  (see  Knecht,   this 
J.,   1903,  825:    J.  Soe.   Dyers  and  Col.,   1905,   21,  292), 
and    the    quantity    of    hydrogen  consumed,  determined  ; 
C>)  oxidised   with"  perma'nsanate   in   cold  dilute  aqueous 
solution  to  aldehydes  (see  Eng.  Pat.  1431  of  1898  ;    this 
J.,  1899,  133),  in  order  to  determine  the  number  of  ethy- 
lene groups.     The  aldehyde  groups  produced  in  (2)  were 
determined  by  titration  with  phenvihydrazine  ;    and  the 
aldehydes    wire     isolated     and     identified.     The    results 
obtained,  indicate  that  the  second  step  in  the  production 
of     stilbene    dyestutfs    from     the      intermediate    nitroso 
compounds  consists  in  the  oxidation  of  one  nitroso  group 
al  the  expense  of  the  other,  and  the  union  of  the  remaining 
nitrogen  atoms  of  two  molecules  of  the  nitroso  compound 
to  form  an  azo-group. 

CH.CeH3(S03Xa)N0 
2  CH.C6H3(S03Na)N0 
CH.rr,H,(Sii3.\.,)-.\  N.CgHgfSOaNaJCH. 

CH.CcH3(SO=Xa)(NU2)     (X02)(S03Na)C6H,.CH 

In  the  case  of  the  redder  yellows  and  of  the  orange  dye- 
stuffs,  the  two  nitro  groups  are  reduced  first  to  an  azoxy-, 
and  finally  to  an  azo-group. 

Stilbene  Yellow  80.— The  dyestufi  was  purified  by 
repeated  precipitation  as  the  potassium  salt,  and  the 
latter  finally  washed  with  50  per  cent,  alcohol  On 
reduction  with  titanium  trichloride  according  to  Knecht  s 
method  (toe.  rit.).  the  amount  of  reducing  agent  agreed 
well  with  thai  required  for  the  reduction  of  dinitro- 
azodistilbenedisulphonie  acid,  and  this  view  was  confirmed 
by  the  result  of  the  oxidation  with  permangi  uate.  The 
aldehydes  produced  were  identified  as  nitrobenzaldehyde- 
sulphonic    (acid    [and     azobenzaldehydesulphonic     acid. 


Stilbene  Yellow  8  G  thus  consists  almost  entirely  of  the 
sodium  salt  of  dinitroazodistilbenedisulphonic  acid, 
formulated  above. 

Stilbene  Yellow  4  G.— This  consists  substantially  of  the 
same  compound  as  the  8  G  brand  of  dyestufi,  but  contains 
in  addition  a  small  quantity  of  the  corresponding 
azoxy  compound  : 

CH.C6H3(S03Xa).N  =  N.C6H3(S03Xa).CH 
CH.C6H3(S03Na).N-X.C6H3(S03Na).CH 

\o/ 

Direct  Yellow  RT  (Direct  Yellow,  Curcumine  S. 
Sun  Yellow,  Naphthamine  Yellow).— This  dyestuff  con 
tains  considerable  quantities  of  an  azomethine  compound. 
After  purification,  it  gave  results  showing  that  the  pure 
stilbene  dyestuff  was  the  sodium  salt  of  azoxyazodistiLbene- 
disulphonic  acid.  It  was  not  found  possible  to  effect  a 
separation  of  the  two  aldehydes  produced  on  oxidation, 
but  the  mixture  gave  the  characteristic  colour  reactions 
of  azobenzaldehydedisulphonic  acid,  and  on  titration  with 
phenvihydrazine  gave  a  result  corresponding  with  that 
required  by  a  mixture  of  equimolecular  proportions  of 
azobenzaldehydedisulphonic  acid  and  azoxybenzaldehyde. 

disulphonic  acid.  .  „ 

Mikado  Orange.— Of  the  various  brands  of  this  dyestuff, 
that  marked  3RO  appears  to  be  the  most  completely 
reduced  product,  the  brands,  4RO  and  5RO,  being 
probably  mixtures  of  this  with  a  red  dyestuff.  It  was  not 
found  possible  to  completely  free  the  dyestuff  from  an 
accompanying  azomethine  compound,  which  was  present 
in  large  quantities.  As  the  purification  progressed, 
however,  the  results  obtained  on  reduction  of  the  dyestuff 
with  titanium  chloride,  and  on  oxidation,  approximated 
more  and  more  to  those  required  for  the  alkali  salt  ot 
disazodistilbenedisulphonic  acid, 

CH.C6H3(S03Na).N:N.C6H3(S03Na).CH 
CH.C6H3(S03Na).N:N.C6H3(S03Na).CH 

From  the  oxidation  products  two  aldehydes  were  isolated 
of  which  one  proved  to  be  azobenzaldehydesulphonic  acid 
formed  from  the  disazodistilbenedisulphonic  acid,  whilst 
the  other  was  probably  an  oxidation  product  of  the  azo- 
methine compound. — A.  S. 

English  Patents. 

Sulphi„c    clours    [Sulphide    dyestuffs];    Preparations    of 

— —      R   B.  Ransford,  Upper  Norwood,  Surrey.    From 

L  Cassella  und  Co..  Frankfort  on  Maine,  Germany.   Eng. 

Pat,  7273.  March  26,  1906. 

The   transformation   of   sulphide   dyestuffs   into   colours 

which  dissolve  easily  in  dilute  alkalis  may  be  effected  by 

desiccating    their    pastes    with    glucose.     The    following 

example  illustrates  the  method  of  working :— 100  kilos,  ol 

Immedial  Black  NG,  40  per  cent,  paste,  are  mixed  with  a 

concentrated  solution  of  40  kilos,  of  glucose,  and  desiccated 

in  a   vacuum,   at    140°   C.    The  dried  product  is  readily 

soluble  in  dilute  alkalis,  and  dyes  cotton  direct  a  black 

shade.     The    dyeings    are    best    carried     out    with     tne 

addition  of  sodium  sulphate  or  chloride.— D.  B. 

PhenMyeine  or   its  homologues ;    Manufacture  of  — — . 

I )    Imray.     London.     From  Farbwerke  vorm.  Meister, 

Lucius,  and  Bruning,  Hoechst  a/Main,  Germany.    Eng. 

Pat.  y70u.  April  25,  1906. 

The  process  consists  in  heating  nitrobenzene  or  a,  homo- 

lo^ue   with   iron   and   chloracetic   acid,  e.g.,  620  kilos,  ot 

mtrobenzene,   1 1  kilos,  of  finely-divided  cast  iron,  and 

7(i  kilos,  of  aniline  arc  introduced  into  a  vessel  provided 
with  an  agitator,  reflux  condenser,  and  thermometer. 
The  whole  is  heated  to  about  70°  G,  whereupon  a  solution 
of  470  kilos,  of  monochloracetic  acid  in  1000  litres  of  water 
is  gradually  run  in.  The  chloracetic  acid  is  added  in 
such  a  manner  that  the  mass  may  remain  boiling,  lne 
heating  is  continued  for  another  couple  of  hours  at 
98°— 100°  C  .  and  the  mass  is  then  neutralised  with  a  con- 
centrated solution  of  sodium  carbonate,  and  distdled 
with  steam,  about  70  kilos,  of  aniline  passing  over,  which 
cm 'be   used    again.     The   mixture   is   passed   through  a 
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Biter-press    '"'1    1 1 1 »-   residue   washed    with   watet        the 
phenylglycine  is  -  parated  from  the  combined  filtrate  iod 

lungs   by   the   addition   oi   the   requisite   quantil 
a  mineral   loid      The  nitrobenzene  ean  be  replai 
homologuea. —  A.  I'   B 

Iniigoi   Vanufacturt  of  tubttancet   mitabl 

production  of .      i  ottky,  Loudon. 

Pat  10,606,  Maj   I.  1906. 

It  his  been  found  thai  alh 

be   need   w  1 1  > <   gre  it     tdvanl  ge  in   the    p 
eztraoting  indigo  froni   Hi.'  plant     For  their  product 
100  parts  of  caustic  soda  are  dissolved  in  about  200  i 
of  water,  and  after  bringing  the  solution  to  a    temperature 
of  140°— 160°  F..  100  parts  of  glucose  are  gradual!}    tdded 
to  the  mass  with  constant  Btarriu     durirj  I  In 

minutes,   to  cause  Mi-'  temperature  to  rise    either 
taneously,  or,  i!  ne<  essarj ,  with  the  aid  ol  beat   to  240    P. 
The    resulting    solution    is    employed     in    tin-    foil..  . 

manner:     For  treating  1000  ob  ft.  of  indigo  plants  fi 10  to 

so  11.  in'  diluted  with  alumt  I11  times  the  weight  oi  water, 
the  solution  is  mixed  with  the  steeping  water,  ^nd  allowed 
to  remain  for  Id  hours  or  more  in  contact  with  the  pi 
The  steeping  liquor  is  then  removed  and  treated,  prior  to 
being  heated,  with  about  40  lb.  oi  caustic  soda,  after  which, 
and  before  boiling,  20  lb.  of  concentrated  sulphuric  acid, 
previously  diluted  with  I"  times  the  weight  of  water,  arc 
added  to  the  indigo  fecula. — D.  B. 

French  Patents. 

B-Hydroxg-1.2~naphthimidazole-l-sulphonic     acid ;       Pro- 

ductioii  af  derivatives  at .     Act-Ges.  f.  Anilinfabr. 

Ft.  Pat,  368,297,  July  19,  1906. 
The  derivatives  of  1.2-naphthimida?.ole-5.7-disulphonic 
acid,  obtained  by  oomhining  a  suitable  diazo-componnd 
with  2.6.7-naphthylamine-disulphonic  acid,  diazotising 
the  product,  oombining  with  an  aromatic  aldehyde,  ami 
reducing,  are  converted  into  the  corresponding  derivatives 
of  6-hydroxy-1.2-naphthimidazole-7-8ulphonic  acid  by 
fusion  with  an  alkali  hydroxide.  When  combined  with  a 
diazonium  compound,  these  compounds  produce  dyestutfs 
which  dye  unmordanted  cotton  directly,  in  a  variety  of 
shades  from  red  to  blue.  (Compare  Eng  Pat.  11,759  of 
1905:  this  J.,  1906,  215.)— T.  F.  B. 

Di/estuff  ;  Process  /../■  pri  paring  n  ». ,.  ioazo 

Act-Ges.  f.  Anilinfabr.  Fr.  Pat.  368,259,  July  21, 
1906. 
The  combination  of  diazotised  o-chloro-p-nitraniline  with 
3-naphthol  gives  rise  to  a  dyestufl  which  produces  orange 
shades  when  dyed  on  textile  fibres.  The  dyestuif  may. 
when  desired,  bo  produced  on  the  fibre  in  the  same  manner 
as  p-Xitraniline  Red.  or  it  may  be  formed  in  presence  of 
the    various    compounds    ■  for    lake    formation. 

Both  the  dyeings  and  the  lakes  obtained,  are   said   to  be 
extremely  fast  to  light — T.  F.  B. 


V.-PREPARING,      BLEACHING,        DYEING, 

PRINTING,       AND    FINISHING       TEXTILES, 

YARNS,     AND     FIBRES. 

(Continued  from  /xtge  1145.) 

Fibres  in  a  mixed  fabric  ;  Identification  and  cutting 
various .      O.  Lecomte.      J.  Pharm.  Chun.,  1906, 

24.  447 

One  hundred  sq.  cm.  of  the  bleached  fabric  are  soaked  in 
30  c.c.  of  10  per  cent,  nitric  acid  until  saturated.  Thirty 
c.c.  of  a  5  per  cent  sodium  nitrite  solution  are  then 
added  a  little  at  a  time  during  three  minutes.  The 
diazotisation  is  completed  in  10  minutes,  and  the  fabric  is 
well  washed  with  water  for  two  minutes  and  then  cut  in 
halves.  One'p°rti°n  is  placed  in  40  e.c.  of  an  all- 
solution  of  plumbite  and  naphtholate  of  soda  and  the 
other  portion  in  40  c.c.  of  an  alkaline  solution  oi  plumbite 


oid  i  rried  rat 

below  20  <  \t  the  end  ol  two  hours  the  operation  is 
terminated       ITn    •■  bed  with  water 

ind  then  soaked  For  I  ■  ion 

of  bydroohloric  acid,  and  finally  well  washed  and  dried 
in  the  dark.  In  the  portion  tn  ited  with  plumbiU  and 
naphtholate,  I  be  sill  '  be  wool 

black,     nut    the    vegetable    fibri      white.     In    the  other 
portion  the  Bilk 
fibres  the  same  <    with  I  .1  ite,      \ 

I . 
Woll.  ,i  mii.I  Leinen  I 
i    .1  .  1906,  22.  883 

ted  with   a   join  hum 

bisulpnate  at  10°  T.,  and 
what  ciod   than    when   sulph 

.  ial  is  dried 
whereby,  it  is  stated, 

but  not  blackened.     The  pi  luld  appear,  therefore, 

to  be  specially  n   white  or  light  «>ds, 

and  is  also  -tat..l  to  be  very  advantageous  for  loose  wool. 
neutralism)  ds   solution'    of  not    more  than 

I     :-  employed.     The  great  advantage  oi  carbon 
with  sodium  bisulphate  is  said  to  he  that  the    "nature" 
of  the  wool  is  preserved,  especially  with  regard  to  ten. 
softness,  and  nulling  qualities.     A.  S. 

Antimonine   [Antimony  lactate]     .1.    i".    Ozley.     .1.    Boo. 
Dyers  and  i    I.,  IS  16,  22   36  I     370. 

I  in.  author  point-  ..in  -  of  antimonine  over 

other  antinioii.  .1.    [800,    llo7l.      In    ,.r.-- 

paring     the    mordant,    ant  B         oiled    with 

very  little  water;    about  2  acid  are  added 

1000  galls,  of  mordant  liquor.     It  is  stated  that  the 

nit i ay  i-  completely  exhausted  from  the  bath,  and  the 

-hades  obtained  are  raster  and  deeper  than  those  pro- 
duced with  tartar  emetic  or  antimony  salts  (antimony 
fluoride  and  ammonium  sulphate).  Antimonine  is  stated 
to  be  specially  suitable  For  darkening  with  iron  -alts,  and 
for  dyeing  half-silks.     It  is  also  useful  in  calico  printing, 

mtitative  pri  cipitation  of  tie-  tannin  being  obtained ; 
it  doe-  n. .t  crystallise  out  from  the  printing  paste. — A.  S. 

:  Carting  and   fraying  -  and 

R.    Sansonc,    jun.     Rei     '■■„.    Mat    Col.,     1906,     10. 
:tot     362. 

The  authors  givi  racl  of  a  paper  published  bj 

<    Milan.     The  curling  and 

fraying  ."it  ol  -.1!-  dm  and 

dyeing  have  been  observed  foi  man]  rears,  and  a  number 
of  attempt-  have  i n   made  to  explain  thecause.     The 
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defect  shows  itself  by  the  presence  of  a  number  of  little 
knots  or  bundles  of  very  tine  filaments  which  are  irregularly 
distriouted  and  appear  of  a  lighter  colour  than  the 
remainder  of  the  thread  or  the  surrounding  fabric.  The 
diameter  of  these  fine  filaments  is  sometimes  less  than  one- 
tenth  of  that  of  the  single  degummed  ordinary  fibre. 
These  twisted  filaments  are  railed  "  flocons "  or 
'*  pelotons."'  and,  as  they  consist  of  fibroin,  attract 
colouring  matters  well,  but  appear  lighter  than  the  main 
thread  owing  to  their  extreme  fineness.  When  the  ordinary 
raw  silk  fibre  or  "bave"  has  had  its  sericin  removed,  the 
single  fibres  or  "  brins  "  frequently  exhibit  irregularities. 
The  fibroin  appears  to  be  swollen  up  in  places,  and  these 
places  frequently  show  a  striated  appearance  and  even 
longitudinal  fissures.  These  fissures  and  the  division  of 
the  fibre  into  filaments  can  also  be  obtained  by  chemical 
and  mechanical  means,  and,  as  a  result,  it  is  concluded 
that  the  fibroin  fibre  is  not  a  single,  continuous,  homo- 
geneous mass,  but  consists  of  a  bundle  of  very  fine  filaments 
which  can  become  separated  by  certain  treatments  and 
then  become  entangled  together,  giving  rise  to  "  flocons." 
(see  figure).  The  authors  state  that  all  silks  are  subject 
to  this  "  fraying,"  the  tendency  to  fray  being  influenced 
by  the  breed,  method  of  culture,  and  diseases  of  the  silk- 
worm, and  also  by  the  degumming,  dyeing,  and  mechanical 
operations  to  which  the  silk  is  subjected.  The  formation 
of  "  flocons  "  is  not  observed  in  raw  silk,  but  only  appears 
after  degumming.  The  amount  of  fraying  has  been 
measured  by  the  number  of  knots  in  a  length  of  1000  m. 
of  the  thread.  By  this  method  it  was  found  that  a  silk 
degummed  once  in  a  3  per  cent,  soap  solution  showed 
from  110 — 155  knots  per  1000  m.,  whilst  after  a  second 
treatment  the  number  had  increased  to  414 — 559.  With 
an  alkaline  soap  containing  0-5  per  cent  of  caustic  soda, 
the  number  after  four  treatments  was  5540.  The  presence 
of  an  excessive  quantity  of  sericin  in  the  boiling-off  bath 
favours  the  formation  of  "  knots."  The  mechanical 
treatment  of  the  fibre,  and  especially  the  method  of 
degumming,  has  a  great  influence  on  the  fraying.  Silk 
degummed  at  the  boil  followed  by  "chevillage"  showed 
1254  per  1000  m.  The  same  silk  degummed  on  a  water- 
bath  showed  649,  whilst  on  bobbins  it  only  showed  16. 
These  figures  show  that  the  fibre  should  be  moved  as  little 
as  possible  during  the  degumming.  Weighted  silk  shows 
a  large  increase  in  the  number.  In  the  old  method  of 
degumming  in  sacks  there  was  little  formation  of 
"  flocons,"  as  the  silk  did  not  move.  For  use  on  the  large 
scale  the  authors  recommend  an  apparatus  in  which  the 
silk  should  remain  at  rest  whilst  the  scouring  liquid  should 
be  circulated  by  means  of  a  pump.  It  is  also  shown  that 
the  best  results  are  obtained  by  degumming  at  a  moderate 
temperature. — A.  B.  S. 

Indigo  ;    Action  of  chlorates  on  on  the  fibre.      A.  A. 

Radkiewicz.     Z.      Farben-Ind.,      1906,     5,     422—425, 
436—441. 

The  author  has  studied  the  influence  of  the  chlorates  of 
certain  metals  belonging  to  each  group  of  the  periodic 
system,  used  in  conjunction  with  vanadium  salts  or 
potassium  ferricyanide  for  discharging  indigo  on  the 
fibre.  The  nature  of  the  chlorate  exerts  a  very  distinct 
influence  on  the  process,  and  the  presence  of  vanadium 
salts  has  a  deteriorating  action  on  the  fibre.  When 
potassium  ferricyanide  is  used  as  oxidising  agent,  the 
chlorates  examined  can  be  arranged  in  the  following  series 
according  to  their  action  on  indigo,  those  exerting  the 
greatest  action  coming  first.  Copper,  in  combination 
with  chloric  acid,  shows  the  greatest  destructive  effect  on 
both  indigo  and  the  fibre.  Then  follow  iron,  aluminium, 
and  calcium  chlorates,  which  give  a  sharp  design,  but  rot 
the  fibre.  Sodium  and  barium  chlorates,  the  former  with 
ammonium  ferricyanide  and  the  latter  with  ammonium 
and  potassium  ferricyanides,  yield  a  good  white  discharge, 
and  the  fibre  is  not  weakened.  Potassium  and  ammonium 
chlorates  give  rather  a  weaker  discharge,  and  are  therefore 
not  suitable  for  dark  shades  or  for  very  heavy  materials. 
The  strength  of  the  fibre  is  not  affected  by  potassium 
chlorate  and  ammonium  ferricyanide,  or  ammonium 
chlorate  and  potassium  ferricyanide.  Chromium, 
magnesium,     and     manganese     chlorates     give     a     poor 


result,  and  chromium  and  nickel  chlorates  produce 
hardly  any  discharge,  and  the  weakening  of  the 
fibre  is  appreciable.  Zinc  chlorate  does  not  act  on 
indigo.  The  best  results  were  obtained  with  a  mixture  of 
ammonium  ferricyanide  and  sodium  chlorate.  The 
chlorate  is  dissolved  in  water  and  mixed  cold  with  the 
solution  of  ammonium  ferricyanide;  a  small  quantity  of 
an  organic  acid  (citric  or  tartaric)  is  then  added.  In  an 
example,  400  grins,  of  crystallised  sodium  chlorate, 
200  grins,  of  ammonium  ferricyanide  solution  of  21°  B.. 
60  grins,  of  citric  acid,  and  1000  grms.  of  water  were  used. 
The  mixture  is  allowed  to  stand  for  one  to  two  days  in  a 
cool  place,  when  the  excess  of  salts  crystallises  out.  After 
filtering,  the  solution  is  mixed  in  the  cold  with  the 
thickening  material  (tragacanth,  1:1).  The  goods,  after 
drying,  are  steamed  for  three  to  four  minutes  and  then 
soaped  at  50°  C.  The  advantages  of  this  method  are  that 
the  discharge  can  be  kept  for  a  week,  no  crystals  separate 
on  the  rollers  of  the  printing  machine,  a  three  to  four 
minutes1  steaming  is  sufficient,  washing  in  hot  caustic 
alkali  is  avoided,  the  fibre  is  in  no  way  weakened,  and  the 
chemicals  used  are  comparatively  cheap. — J.  C.  C. 

English  Patents. 

Leaf  or  fabric;  Thin ,  and  method  of  making  the  same. 

W.  A.  Ker,  Brooklyn,  U.S.A.     Eng.  Pat.   13,005,  June 
5,    1906. 

See  U.S.  Pat.  826,781  of  1906  ;  this  J.,  1906,  1040.— T.  F.B. 

Wool ;  Process  for  cleansing and  recovering  the  grease 

and  the  solvent  used.     A.  P.  Quackenbos,  Boston,  U.S.A. 
Eng.  Pat.   16,159,  Aug.  8,  1905. 

See  U.S.  Pat.  796,530  of  1905  ;  this  J.,  1905,  966.— T.  F.  B. 

Sterilisation  [Electrolytic]  of  wool,  cotton,  rag,  hair,  fibres, 
or  similar  material  for  prevention  of  anthrax.  I. 
Ickringill,  Keighley,  York.  Eng.  Pat.  23,345. 
Nov.  14,  1905. 

The  material  is  placed  in  a  tank  containing  a  suitable 
liquid  such  as  sulphuric  acid  of  1° — 5°  T.,  and  an  electiic 
current  is  passed  through  until  the  material  is  sterilised. 

—A.  B.  S. 

Dyeing    apparatus.     P.     Klug,     Krimmitschau,     Saxony. 
Eng.  Pat.  23,050,  Nov.  10,  1905. 

See  Ft.  Pat.  359,344  of  1905 ;  this  J.,  1906,  373.— T.  F.  B. 

Dyeing  acetylated  cellulose  or  artificial  silk  made  therefrom  ; 

Process  for .     C.  D.  Abel,  London.     From  Act. -Ges. 

f.  Anilinfabr.,  Berlin.     Eng.  Pat.  1939,  Jan.  25,  1906. 

See  Ft.  Pat.  362,721  of  1906  ;  this  J.,  1906,  692.— T.  F.  B. 

Fabrics  ;  Apparatus  for  the  wet  treatment  of .     G.  R 

Richter.  Seifhennersdorf,  Germany.   Eng.   Pat.    19,182. 
Aug.  28,  1906. 

Claim  is  made  for  a  machine  for  the  dyeing,  &c,  of  textile 
fabrics  in  the  open  width.  For  use  with  fabrics  of  various 
widths,  a  number  of  "liquor  troughs  "  of  various  lengths 
are  provided.  These  are  similar  in  shape  and  can  be  fitted 
one  within  the  other,  so  that  the  trough  most  suitable  for 
the  particular  fabric  may  be  readily  selected,  thus 
economising  the  liquor.  Each  trough  contains  steam 
pipes,  guide  rolls,  &c. — A.  B.  S. 


United  States  Patent. 

Drying    apparatus    [for    textile    fabrics].     J.     Tattersall. 

Enschede,    Netherlands.     U.S.    Pat.    835,168,    Nov.   ft 

1906. 
The  apparatus  consists  of  a  series  of  drying  chamber, 
separated  by  floors  of  transversely  arranged  boards  with 
adjusting  devices  for  pressing  the  boards  laterally  together, 
each  device  comprising  a  bent  piece,  a,  having  a  part,  b, 
adapted  to  engage  the  edge  of  the  board,  and  a  part,  c. 
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from 

Duinat.      Fr.     Pat. 


and  a  screw.  /.  engaged  with  part  r.  by  means  of  a  pivot, 

and  a  tixed  nut  engaged   by  said  screw.  —  I).  B. 


French  Patents. 

Broom  ;    Process    for   obtaining   textile   fibres   from   . 

E.  Genii  and  II.  Colomb.     Fr.  Pat.  361,806,  Sept.  29, 
1905. 

The  green  broom  is  boiled  for  about  an  hour  in  a  2  per 
cent,  solution  of  crystal  sodium  carbonate  in  order  to 
separate  the  bark  from  the  wood.  It  is  next  soaked  m 
cold  water  for  two  hours,  and  then,  after  draining,  it  is 
ground  in  a  revolving  mill,  similar  in  principle  to  a 
mechanical  kneading  trough,  in  order  to  detach  the  fibre. 
The  material  is  then  passed  between  two  or  more  drums 
covered  with  teasles  and  combs  in  order  to  separate  the 
fibre.— A.  B.  S. 

Silt,   artificial  ;  Production   of from  collodion*  made 

with    acetone    or   itlii/!   acetate.     J.    A.    E.    H.    Boullier. 
Fr.  Pat.  368,190,  July  19.  1906. 

Acetone  or  ethyl  acetate  alone  are  not  suitable  for  use  in 
dissolving  the  nitrated  cotton,  as.  owing  to  the  fact  thai  they 
have  a  rather  low  vapour  tension,  they  evaporate  too 
slowly  from  the  silk  thread,  and  so  do  not  give  a  satis- 
factory product.  This  defect  is  removed  cither  by  raising 
the  temperature  at  which  spinning  is  carried  on,  or  else 
by  the  addition  of  a  small  quantity  of  a  liquid,  such  as 
ether,  which  has  a  high  vapour  tension.  The  absence  of 
water  is  also  of  great  importance,  as  small  traces  lower  the 
vapour  tension  of  the  solvent  considerably. — A.  B.  S. 


Imitation-fabrics;     Production     of 

mat&riah     [collodion.      <fcc],      E. 

368,393,  July  27.  1906. 
The  viscous  material  is  forced  under  a  suitable  pros 
through  a  slit  the  length  of  which  is  equal  to  the  desired 
width  of  the  fabric  and  the  breadth  of  which  is  the  same 
as  the  required  thickness  of  the  fabric.  In  front  of,  and  in 
eontact  with  this  opening  works  a  plate  with  openings  of 
a  particular  shape  depending  on  the  pattern  desired.  This 
works  to  and  fro  in  front  of  the  slit,  and  so  cuts  the 
flat  sheet  of  viscous  material  into  a  definite  pattern.  The 
sheet  so  formed  is  received  on  a  drum  or  endless  band, 
and  dried  in  a  suitable  manner. — A.  B.  S. 


Scouring  of  old  textile  materials,  cotton  waste.  <ic.    E.  Favier. 

Fr.  Pat.  3oS,036\  July  13.  1906. 
Old  materials  containing  cotton,  linen,  hemp,  jute,  ramie, 
or  other  vegetable  fibres,  are  treated  with  carbon  tetra- 
chloride in  order  to  eliminate  fatty  or  resinous  matters, 
and  then  with  soluble  sulphites  to  remove  pectic  matters 
and  leave  the  pure  cellulose. — A.  B.  S. 


Bleaching  !"•■■/  .    /  /<,r  [rirctncaiiii\ 

— .    (.    r.u.  i  tod    \    Romberg.    Fr.  Pat   868 
June  18,   i 

Tin  wool  is  placed  in  the  middle  portion  ol 
Tease]  which  ts  divided  into  threi  two  parallel, 

perforated  plates,  parallel 

t.i  the  perforated   pai  til 

suitable  lolvcnl   foi   fattj    irbon  bisul- 

phide, i 

i 

When  the   proci  run  oil  and 

i  h<-  portion  adhering  to  the  wool  is  removed  by  avi 
pump.   To  bleat  h  the  wool  it  is  placed  in  ■  vessel  the  top 
and  bottom  of  which  form  two  electrodes,  and  are  oon- 
in-,  ted  with  a  suitable  source  of  electricity.     The  oathode 
is  a  plate  of  lead,  and   the  anode  a  pi  ite  of  n  I 
grapnitised     wood -charcoal,     or.     preferably,     plat 
/.in-'.     The  vessel  is  filled  with  a  dilute  solution  containing 
chloride  of   lime,  ferrous   chloride,    sodium    thioMdphate, 
and  a  little  sulphuric  acid  to  give  conducting  power  to 
the  bath.     After  allowing  the  current   to   pat 
feu  hours,  the  wool  i-  -aid  to  In-  bleached.      \    B 

Spindle   !<>r  bobbin-dyeing.     Soc.    Anon,    des    DsineB    de 
Navarre.      Fr.  Pat  367,859,  .July  7.  1906 

Tin.  upper  end  of  the  tube,  r,  (Fin.   1).  through  which  the 
dye  liquor  i>   introduced,   is   formed    with  groove-,  '),  and 


Fio.  2. 


Fig.  1. 


d  2 
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into  these  are  soldered  the  radial  wings  of  a  metallic  rod, 
a  (Fig.  2).  The  upper  end  of  a  is  fitted  into  a  closed 
cylindrical  tube,  e.  a  cone.  /,  slipping  easily  over  this  tube 
and  closing  the  end  of  the  bobbin.  The  lower  end  of  the 
latter  is  closed  by  a  cone,  d,  soldered  to  the  tube,  c. — B.  X. 

Dyeing   spindle    with    fibrous   cover.     0.    Bauer   and    K. 
Suttner.     Fr.  Pat.  368,355,  July  25.  1906. 

The  spindle  consists  of  three  wires,  which  meet  at  one  end 
in  a  cap  and  are  fastened  at  the  other  into  a  metal  tube 
furnished  with  a  screw  for  connecting  with  the  dyeing 
apparatus.  The  wire  support  is  covered  with  a  tube  of 
some  thin  fabric  which  slips  on  the  wire  frame  and  is  held 
there  by  friction.  The  thread  to  be  dyed  is  wound  on 
the  spindle,  and  the  dye  is  forced  through  in  the  usual 
manner.  After  dyeing,  the  tube  can  be  removed  with  its 
bobbin  of  cotton. — A.  B.  S. 

Dyeing  apparatus  which  can  be  taken  to  pieces.     J.  Sehmitt 

and  E.  Handschin.  Fr.  Pat.  368,485,  July  28,  1906. 
The  machine  consists  of  a  cylinder  with  perforated  wall, 
which  is  fixed  by  means  of  keys  on  a  circular  bed-plate. 
The  cylinder  consists  of  four  quadrants  which  are  also 
held  together  by  keys.  These  quadrants  can  be  easily 
removed  by  means  of  handles  on  releasing  the  keys. 
The  perforated  cylinder  is  placed  inside  another  unper- 
forated  cylinder,  which  can  be  taken  to  pieces  in  a  similar 
manner.  A  perforated  pipe  connected  with  the  supply 
of  dye  liquor  passes  centrally  through  the  middle  vessel. 
The  material  to  be  dyed  is  placed  inside  the  middle  vessel, 
and  a  suitable  top  is  screwed  down  on  to  it.  After  the 
material  has  been  dyed  in  the  usual  manner  by  the  circu- 
lation of  the  dye  liquor,  the  two  cylinders  are  taken  to 
pieces,  and  the  dyed  materials  removed. — A.  B.  S. 

Sulphide  colours  ;   Process   of   dyeing   by  means   oj    . 

Farbenfabr.  verm.  F.  Baver  und  Co.  Fr.  Pat.  367,921, 
July  9,  1906.     Under  Lit.  Conv.,  June  28,  1906. 

Lv  dyeing  with  sulphide  colours,  ammonia  or  ammonium 

salts   are   added    to   the   dye-bath   in   addition    to    alkali 

sulphides. — B.  X. 

Ossein  ;  Preparations  and  applications  oj .     A.   Hel- 

bronner  and  E.  A  Vallee.  Fr.  Pat.  361,796,  Sept.  26, 
1905.     XIV.,  page  1227. 

German  Patents. 

Wool  and  other  animal  fibres ;  Process  jor  altering  the 
affinity  of  for  dyestuffs  by  treatment  with  concen- 
trated sulphuric  acid.  M.  Becke  and  A.  Beil.  Ger. 
Pat.  168,026,  Oct.  28,  1902. 

Wool  is  treated  in  sulphuric  acid  baths  of  successively 
diminishing  concentrations,  starting  with  acid  of  about 
66°  B.,  and  finishing  with  very  dilute  acid  or  water.  After 
this  treatment,  it  is  stated,  the  wool  has  entirely  lost  its 
affinity  for  the  usual  acid  dyestuffs,  but  can  be  readily- 
dyed  with  basic  dyestuffs. — T.  F.  B. 

Wool  ;  Process  for  partially  altering  the  affinity  for  dye- 
stuffs  of  a  spun  fabric  containing .     M.  Becke  and 

A.  Beil.     Ger.  Pat.  168,113,  Feb.  28,  1903. 

Fabrics  containing  wool  or  other  animal  fibre  are  treated 
or  printed,  in  the  desired  portions,  with  sulphuric  acid 
(64°— 66°  B.),  thickened  with  kaolin  or  the  like  :  this  has  the 
effect  of  rendering  the  portions  treated  capable  of  being 
dyed  with  basic  dyestuffs.  whereby  a  variety  of  effects  may 
be  produced.  The  fabric  must  be  thoroughly  washed  after 
the  treatment.— T.  F.  B. 

Aniline    Black    on    wool  ;     Process    for    producing     . 

G.  Bethmann.  Ger.  Pats.  170,228,  March  31.  1904,  and 
171,351,  May  7,  1904. 

I>  Eng.  Pat.  26,962  of  1905  (this  J.,  1906,  753)  the  words 
"sodium  chloride"  should  be  replaced  by  "sodium 
chlorate."  The  wool  may  also  be  treated,  before  dyeing, 
with  a  solution  of  aluminium  chloride,  magnesium  chloride, 
or  similar  salt  capable  of  forming  an  insoluble  salt  with  the 
organic  compounds  in  the  wool. — T.  F.  B. 


Dyeings  and  printings  with    basic   dyestuffs  ;     Process  for 

rendering   fast  to  light.     Anilinfarben  und  Extrakt 

Fabrik.  vorm.  J.  R.  Geigv.  Ger.  Pat.  169,923,  April  12, 
1904. 
The  fastness  to  light  of  dyeings  and  printings  with  basic 
dyestuffs  is  greatly  increased  by  a  subsequent  treatment 
with  a  solution  of  glucose  and  a  copper  salt  (e.g.,  the 
sulphate).  Such  treatment  gives  results  fully  equal  to  those 
obtained  with  zinc  polvglucosate  (Ger.  Pat.  141,508),  witr 
the  advantage  that  the  solution  containing  a  copper  salt 
does  not  become  dark  in  colour  on  keeping. — T.  F.  B. 

Dyeings  produced  with  "chroming"  dyestuffs;    Improve- 
ment of .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.     Ger.  Pat.   166,351,  Nov.   1,  190-1. 

Faster  dyeings  with  dyestuffs  which  can  be  chromed 
are  obtained  by  adding  to  the  mixture  of  dyestuff  and 
chromium  salt  a  substance  which  is  easily  oxidised,  or 
readily  forms  lakes,  e.g.,  gallic  acid,  tannin,  anthranilic 
acid,  quinol.  a-naphthol,  dihydroxynaphthalenes,  or 
aminonaphthols  ;  or  these  substances  may,  if  desired,  be 
used  subsequent  to  the  dyeing  process.  The  dyeings 
are  said  to  be  exceptionally  fast  to  fulling  and  water ; 
the  fastness  to  alkalis  and  soaping  is  also  much  increased. 

— T.  F.  B. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

(Continued  from  page  1093.) 

German  Patent. 

Wood ;     Process   for   producing   a    dark   colour   on.   , 

without    injuring    it.     Chem.-Tec.hn.    Laboratorium    E. 
Bartels.     Ger.  Pat.  170.565,  Nov.  7,  1905. 

Dry  or  green  wood  is  heated  in  a  closed  vessel,  to  between 
200°  and  350°  C.  in  a  mass  of  a  liquid  hydrocarbon,  animal 
oil,  mineral  oil,  or  vegetable  oil,  of  high  boiling  point, 
until  the  desired  colour  is  reached  ;  the  temperature  should 
be  sufficiently  high  to  remove  the  sap.  When  the  process 
is  finished,  the  liquid  is  run  off,  and  the  wood  kept  in  the 
vessel  until  cool. — T.  F.  B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

(Continued  from  page  1147.) 

Oxides;  Behaviour  of  metallic at  very  high  tem- 
peratures. F.  O.  Doeltz  and  C.  A.  Graumann.  Metal- 
lurgie,  1906,  3.  212—216.  233—238,  372—375,  and 
406— 40S.  Science  Abstracts,  1906,  9A,  5S7. 
The  experiments  were  made  with  zinc  oxide,  cadmium 
oxide,  and  lead  oxide.  For  the  lower  temperatures  the 
oxides  were  heated  in  a  platinum  boat,  but  above  1,400°  C. 
the  micro-furnace  of  Doeltz  was  employed.  This  consists 
of  an  electrically-heated  (5  amps,  at  1 — 2  volts)  horizontal 
platinum  wire  0-15  mm.  diameter  and  6  to  8  mm.  long. 
The  material  to  be  examined  is  spread  upon  the  wire,  and 
observed  through  a  microscope.  Below  1200°  zinc  oxide 
loses  practically  nothing,  the  loss  gradually  increasing 
(1  per  cent,  at  1300°,  13  per  cent,  at  1400°,  in  two  hours) 
until  at  1710°  C.  immediate  evaporation  takes  place  with 
formation  of  needle-shaped  crystals.  The  behaviour  of 
the  cadmium  and  lead  oxides  was  examined  up  to 
1000°  C. 

Platinised  electrodes  for  alkali  chloride  electrolysis  ;   Appli- 
cation of  grey .     /.     W.   Geibel.     XL4.,  page  1224. 

2V Urates ;      Determination      of .       F.    S.     Sinnatt. 

XXIIL,   page   1233. 

Hydrazine  salts  ;    Iodometric  determination  of ,   and 

its    application    in    volumetric    analysis.     E.     Rimini. 
XXIIL,  page  1233. 
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Sodium   nitratt   ;    Dissolving  plant  for  the  ■ 

from  caliche.     W.  C.  Fairweather,  London      Prom  J.  B 
Beaver   and    K    de    Nordenflvoht,    \  Chile. 

Pal    7478,  M  it   28,  1906 
I'm        dil   Diver "    or    boiling   tank,    fur    the    n 
sodium  in'  ■  ih'  Ik-,  is  an  upright  oylinder  h  i'\  mi: 

conical   ends,    the    top  of  tin  ne  being   foi 

witli   a   oylindrioal   collar   having    an    aii  tight    balanoed 

door.     The  lower  conical  end   is  ol 1   bj    i    p  rforated 

bottom  formed  of  two 

revolved,  below  which  is  d  air- 

tight  door  similar  to  tint    above.     An   open   tube  leads 
upwards    from    th.>  outside    the     apparatus, 

nearly  to  tin-  top  of  the  dissolver,  through  whioh,  by  mi 
of  a  pump,  air  is  drawn  bo  as  to  agitate  the  charge  of 
oaliol  i    .>u  the  false    bottom,    in    pp 

water  or  solution.  The  dissolvers  .ire  arranged  hori- 
zon tally  in  a  battery  of  five,  and  from  the  lower 
of  eaeli,  ■  valved  tube  p  tsses  into  i  horizontal  pipe  through 
whieli.  by  suitable  adjustment  of  valves,  any  dissolver 
may  independently  be  charged  with  liquid,  or  be  pi 
in  connection  with  any  other  dissolver.  In  practice, 
the  weak  liquors  from  one  end  of  the  battery  pass  through 
elements  of  the  same,  to  emerge  from  the  last 
at  full  strength.  Each  dissolver  is  provided  with  a  steam 
coil,  and  arrangements  ire  made  whereby  primary  or 
secondary    steam    ma]      I  led.        The 

apparatus  includes  a  steam  boiler,  a  settling  mil  "  relave  " 
tank,  valved  pipe  connections  between  the  tanks  and  the 
dissolvers,  a  source  of  water  supply,  and  pipes  for  n 
liquor,  ordinary  water,  and  "  relaves  "  or  second,  or  weak 
washings,  connected  to  the  upper  conical  ends  of  the 
dissolvers,  besides  accessory  details.  —  E.  S. 

Iodine  ;  Method  of  extracting  — —  from  liquids  containing 
compound*  of  iodine.  Soc.  Franc.  La  Nbrgine,  Paris. 
Eng.  Pat.  9621,  April  24,  1906.  Under  Int.  f'onv., 
May  23.   1905. 

Sek  Fr.  Pat.  361,499  of  1905  ;  this  J..  1906,  864.— T.  F.  B. 

Oxygen  gas  ;  Composition*  of  matter  for  \u  era- 
lion  of  .     G.    F.    Brindlev.    N  i,   U.S.A 

Eng.   Pat.    11,981,   May  22.    1906.     Under  Int.   Conv., 
April   14.   1906. 

See  Fr.  Pat.  366,526  of  1906  ;  this  J..  1906,  1045.— T.  F.  B. 


French  Patents. 

Sulphur  dioxide  ;    Process  r^r  the   utilization  of  the 

produced  in  th  smelting  of  antimony.     G.  R.  M.  Sweeting. 

Fr.  Pat.  361. SOS,  Oct.  3.  1905.     X..  page  1224. 

Nitric  acid  ;   Manufacture  of by  'mospheric 

air.  Chem.  Fabr.  Gladbeck.  G.m.b.H.  First  Addition, 
dated  July  13.  1906,  to  Fr.  Pat.  341,109,  -March  10, 
1904  (this  J.,   19114.   823). 

By  the  present  Addition  the  scope  of  the  main  patent  is 

made  to  include,  as  the  source  of  nitric  acid,  any  mixture 

whatever  of  oxygen  with  nitrogen. — E.  S. 

Aluminatex.    hydrochloric    acid,    and    sodium    carbonate ; 

Process  for  the  production  of by  means  of  alumit 

materials.  P.  Klein.  Fr.  Pat.  368,106,  July  17,  19 
Bauxite,  clay,  or  other  aluminous  bodies,  in  tine  powder, 
are  added  to  sodium  chloride  melted  in  a  closed  vessel, 
connected  with  apparatus  for  condensing  the  hydrochloric 
acid  evolved  Superheated  steam  is  injected  into  the  melt 
during  the  process.  The  mass  is  lixiviated,  and  carbon 
dioxide  is  passed  into  the  cleared  solution  of  sodium 
aluminate  obtained,  from  which  the  aluminium  hydroxide 
precipitated  is  removed,  the  filtrate  being  evaporated  to  I 
recover  sodium  carbonate.     The  process  may  be  repeated   i 


with  the    iiiiniiniiiin  hydroxide  thus  obtained,  in  which 

■  ha    end    of 

the  prooe    .  may  !"•  dispensed  « 

Irochloric  acid~\  and  liquid*  ;   Purification  <>/ 

herein  Cham.  Fabr  In  Mannheim. 

Kr.    I-  .lull    JT     1 

IIviphoi-hi  .,,.  manufaotnre 

of  so  limn  mlph 

and  in  some  i  through 

intimate  contact   in  ■  tower  or  otherwise,   wit 

preferably  a  mineral  oil,  or  oil  from  ligni  1 

lilj  absoi  b  hloride  without  iteell 

chlorinated,  provided  the  tempo  kepi  low. 

oil  thus  used  is  recovered,  and  maj  be  fitted  for 
re-use  by  washing  with  Lime  water,  and  Is  tly  with  hydro- 
chloric acid.       Ordinary  liquid  hydro  .    be 

freed  from  am  it  with  tl il  in  su  I 

proportion.     To  free  Bulphuric  aoid  from  arsenic,  h 
chloric  acid  is  tdded  to  it,  in  order  to  i  oni 
nresi  >ri<l->.   when   the 

dissolved  out  bv  the  oil  treatment,  as  alrea  ly  dea  ribe  I. 

— E 

Antimony  oxid-  -  .     I'r-  vt  nting  the  for  rystallised 

oxides   in   the    manufacture    of .     If.    L    Herren- 

schmidt.     Fr.   Pat  368,037,  April  10,  1906. 

Brickwork   and    masonrj  by    sheet    or 

n   the  chambers  and   adjuncts  used 

for  colic:  timony  oxides,  whereby  quick  cooling 

i-   insured,   and    the   formation  of  crystallised  oxides  is 

StUphatcs    [Copper    sulphate]  ;     Manufacture    of    metallic 
.     H.  Abraham.     Fr.  Pat,  367,947,  July  10,  1906. 

The  invention  I   with   reference  to  obtaining 

copper  sulphate  from  the  sulphide,  which  latter  is  granu- 
lated and  submitted  to  the  action  of  a  mixture  of  nitric 
and  sulphuric  acids  with  water.  The  nitrogen  oxides 
evolved  ar.-  led  away  to  bo  converted,   by  air  and  " 

team,   into   nitric  acid  for  use  over  again:    and  the 
nitrogen,  remaining  after  .'en  of  the 

air.     may.    if    desired,    be    coll'  utilised.     The 

copper  sulphite  solution  obtained,  after  separation  from 
the  sulphur  Set  free,  is  set  to  crystallise,  and  the  mother 
liquor  is  treated  for  the  recovery  of  precious  metals  by 
immersing  in  it  pairs  of  plates  of  copper  and  silver,  in 
metallic  contact,  when  it  is  stated  the  precious  metals 
deposit  chiefly  on  the  silver  plate. — E.  S. 

Hydrogen  peroxide  solutions;    Stable  .     W.  Htinrici 

First  Addition,  dated  .lulv  4.  1906,  to  Fr.  Pat.  350,»*0, 
Aug.  8,  1905  (this  J.,  1906,  19).  Under  Int.  Conv.. 
Aug.  28,   190.3. 

Acid  solutions  of  hydrogen  peroxide  are  rendered  com- 
paratively  Btable  by  the  addition  of  a  small  proportion 
of  an  amide,  imide.  or  acetyl  derivative  of  an  aromatic 
base,  and  derivatives  of  organic  compounds  of  ammonia. 
The  use  of  phenacetin  for  the  stated  purpose  is  specially- 
indicated. — E.  S. 

Gebmas  Patents. 

Absorption  tou-er  for  sulphuric  anhydride.     Dr.   Schlamp 
voni  Hofe  un d  fiir    Einrichtung  von  Saure- 

fabriken  m.b.H.     tier.   Pat.    166,599,  dune  22.   1904 

The  tower  is  constructed  in  sections  (a.  6,  c,  d,  see  figure) 
each  of  which  is  divided  by  a  partition  into  a  cooling 
chamber,  /.  and  an  absorption  chamber,  g,  disposed  as 
shown  in  the  illustration.  The  cooling  chambers  have 
their  bottoms  shaped  in  the  form  of  steps,  e,  and  are 
provided  with  hollowed  covers,  »  ;  in  each  chamber  is  a 
coil,  h,  leading  from  the  cover,  and  opening  above  the 
adjacent  absorption  chamber.  The  plates  forming  the 
top  and  bottom  of  the  absorption  chambers  are  perforated. 
Above  the  upper  section  of  the  tower  is  a  cover,  m,  having 
inlets,  i,  /,  for  the  sulphuric  acid  used  as  absorbing  agent  ; 
the  walls  of  the  cover  are  cut  awav  in  the  form  of  teeth 
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to  form  a  mixing  chamber,  which  communicates  with 
the  upper  section  of  the  tower. — A.  S. 

Kieserite  ;    Process  for  obtaining  from  a  mixture  of 

kieserite  and  rock  salt.  Gewerkschaft  Carlsfund.  Ger. 
Pat.  166,187,  Jan.  12,  1904. 
The  mixture  of  kieserite  and  rock  salt  is  treated  in  a 
solution  more  or  less  saturated  with  common  salt.  The 
minerals  disintegrate,  and  the  resulting  crystalline  mass 
is  separated  into  its  constituents  by  sifting.  The  crystals 
of  rock  salt  cannot  dissolve  in  the  solution,  and  thev 
can  be  separated  from  the  kieserite  crystals  on  account 
of  their  larger  size. — A.  S. 

Potassium    chloride  ;     Process    of    obtaining from 

crude  potassium  salts.     J.   Maurer.     Ger.  Pat.  166,558, 
June  1,  1904. 

The  hot  solution  (at  90°— 100°  C.)  of  the  crude  salts  is  run 

into  the  first  crystallising  vessel,  and  cooled  to  from  15c 

30°  C.  ;  during  the  crystallisation  of  the  potassium  chloride, 
fresh  hot  solution  is  run  in.  When  the  crystallisation 
is  complete,  the  cool  (15° — 30°  C. )  mother  liquor  is  run 
into  a  second  crystallising  vessel,  wherein  it  is  heated  to 
about  80°  C.  and  a  quantity  of  crystallised  potassium 
chloride  added  to  facilitate  the  separation  of  the  potassium 
chloride  still  contained  in  the  mother  liquor.  The 
mother  liquor  from  this  vessel  is  mixed  with  a  further 
quantity  of  fresh  hot  (90° — 100°  C.)  solution  of  crude 
potassium  salts,  and  the  operations  described  are  repeated. 

—A.  S. 

Nitrite  ;  Process  for  the  manufacture  of .     M.  Binsfeld 

Ger.  Pat.   168,450,  Sept.  1,  1904. 

The  production  of  nitrite  by  the  reduction  of  alkali 
nitrate  with  zinc  and  small  quantities  of  ammonia  is 
already  known.  The  author  finds  that  much  better 
yields  are  obtained  in  less  time  by  the  use  of  a  considerable 
excess   of  ammonia. — A.  S. 

Ammonium    nitrate    free    from    nitrite ;     Process    for   the 

manufacture  of .     J.  Rudeloff.     Ger.  Pat.  166  4?7 

Sept.   4,   1904. 

In  the  denitration  of  the  spent  acid  from  the  nitration 
of  glycerin,  cellulose,  &c,  the  mixed  acid  is  heated  in  a 


suitable  vessel,  and  the  nitric  acid  vapours  are  expelled 
by  steam  or  hot  air.  It  is  found  that  these  vapours  may 
be  suitably  utilised  for  the  manufacture  of  ammonium 
nitrate.  The  hot  vapours  are  treated  with  ammonia 
solution,  and  the  resulting  solution  of  ammonium  nitrate 
is  concentrated  in  pans  heated  by  the  residual  sulphuric 
acid  from,  the  denitrating  apparatus.  The  ammonium 
nitrate  is  then  separated   by  crystallisation. — A.  S. 

Selenium  ;  Process  for  obtaining  pure from  "  chamber 

mud,"     H.  Koch.     Ger.  Pat.  167,457,  Dec.  %  1903. 

The  mud  obtained  from  lead  chambers  used  for  the 
manufacture  of  sulphuric  acid,  is  heated  moderately  with 
sulphuric  acid  and  potassium  permanganate,  some  sodium 
chloride  is  added,  the  solution  is  diluted  and  filtered,  and 
the  selenium  precipitated  from  the  solution  by  reducing 
agents  according  to  known  methods.  Care  must  be  taken 
not  to  add  too  much  permanganate,  otherwise  explosions 
may  occur.  The  selenium  separates  in  the  cold  as  a  red, 
amorphous  powder,  which  on  warming  the  solution 
melts  together  to  coarse  lumps,  which  can  be  removed  by 
ladles  without  filtration. — A.  S. 


Carbon  dioxide  absorption  apparatus.     E.  Chur.     Ger.  Pat. 
166,973.   April   28,    1905, 

The  absorption  vessel  is  divided  into  rectangular  chambers 
by  vertical  partitions.  The  gases  containing  carbon 
dioxide  are  introduced  to  the  chambers  through  immersion- 
bells,  and  the  chambers  are  so  connected  that  the  absorb- 
ing liquid  (milk  of  lime)  follows  a  tortuous  course,  in  order 
that  efficient  washing  of  the  gases  may  be  attained 
without  the  bells  being  immersed  deeply  in  the  liquid- 
Baffle-plates  may  be  arranged  parallel  to  and  along  both 
sides  of  the  immersion-bells  in  order  to  ensure  good 
contact  between  the  gases  and  the  milk  of  lime. — A.  S. 


Vin.— GLASS,  POTTERY,  AND  ENAMELS. 

[Continued  from  page  1148.) 

Glass  ;    Electrically-conducting   .     C.    E.    S.    Phillips. 

Oesterr.    Zeits.    Elektrotechn.    und   Maschinenb.,    1906, 
24,  811.     Chem.-Zeit.,  1906,  30,  Rep.,  392. 

The  glass  is  prepared  from  a  mixture  of  32  parts  of  sodium 
silicate  and  8  parts  of  calcined  borax  :  an  addition  of 
1-25  parts  of  flint  glass  improves  the  surface  and  the 
durability  of  the  resulting  glass.  The  glass  melts  at  a 
low  temperature,  and  can  be  easily  formed  into  sheets, 
rods,  and  threads.  It  has  a  sp.  gr.  of  2-49,  is  harder 
than  ordinary  glass,  and  has  an  electric  conductivity 
500  times  greater.  It  is  impermeable  to  ultra-violet 
rays,  but  allows  Rontgen  rays  to  pass  ;  it  does  not  exhibit 
fluorescence  under  the  influence  of  cathode  rays.  In 
the  powdered  condition  it  can  be  fused  on  to  copper,  and 
remains  adherent  on  cooling. — A.  S. 


French  Patents. 

Glass-furnace.     C.  Krug.     Fr.  Pat.  368,206,  July  19,  1906. 

The  glass-furnace  described  has  no  hearth,  and  is  heated 
by  one  or  more  burners  situated  at  one  end,  from  which 
liquid  fuel  mixed  with  air  or  oxygen  is  sprayed  into  the 
furnace.  The  burners  are  placed  so  that  the  flame  does 
not  impinge  directly  on  the  glass  to  be  melted.  The 
resulting  products  of  combustion  escape  through  openings 
placed  preferably  at  the  other  end  of  the  furnace. — A.  G.  L. 

Ceramic    product.     Meran     Freres.     Fr.     Pat.      361,814, 
Oct.  6,  1905. 

See  U.S.  Pat.  827,550  of  1906;  this  J.,  1906,  885.— T.  F.  B. 
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IX.— BUILDING     MATERIALS,    CLAYS. 
MORTARS,    AND    CEMENTS 

ntinued  from  pagi    1149.) 

Portland   run' nl:    Colloidt    in    tin    hardening   of . 

I".   Rohlaml.     Tonind.-Zeit,   1906,   t820 i    /.    Chem.  a. 
tod.    Kolloidc,    1906.   l.    U!». 

As  important  influence  on  thi  hardening  pro  ieas  is  exerted 
by  the  oolloidal  silica  and  aluminium  hydroxide  formed, 
along  with  hydroxy!  ions,  by  the  action  of  water  on  oei 
Theee  oolloidal  products  are  probablj  coagulated  by  the 
hydroxy!  ions,  and  then  retard  the  penetration  of  the 
water  into  the  mass,  their  imperviousness  to  magnesium 
stilts  also  tend  in  i:  I"  prevent  tin-  injurious  action  oi 
water  on  cement.  A  test  block  was  found  to  contain 
no  more  magnesium  in  the  centre  than  was  naturally 
present  in  the  cement.  Heine  the  law  that  crystalloids, 
dissolved  in  coagulated  colloids,  will  diffuse,  whilst  colloidal 
solutions  will  not.  does  not  appear  to  be  general  :  and 
Medians  has  also  found  that  colloidal  Solutions  will  even- 
tually diffuse  through  coagulated  colloids.-  I     S 


English  Patent. 

Timber  ;   Process  and  meant  for  the  production  of  weather- 
proof  and   non-inflammable .   and   lor  drying  the 

same.     M.  Salomon.   MerBeburg,  Germany,      Eng.   Pat. 
4486.  Feb.  23.  1006. 

See  Fr.  Pat.  352,960  of  1905  ;  this  J„  1905,  971.— T.  F.  B. 


French  Patents. 

Bricks  and  stone:  Manufacture  of  refractory  — — -.  A. 
Deidesheimer  and  F.  Jurschina.  Fr.  Pat  368,096. 
July  17,   1906. 

Pieces  of  burnt  clay,  sand,  cinders.  &c.,  are  mixed  with 
1  to  4  per  cent,  of  very  finely-divided  clay  and  a  small 
quantity  of  water,  in  such  a  way  as  to  coat  each  piece  of 
burnt  clay,  &c,  with  a  thin  layer  of  the  binding  agent.  The 
mass  is  then  formed  into  bricks,  &c,  under  great  pressure, 
which  removes  the  water,  and  is  then  directly  burnt  without 
further  drying. — A.  G.  L. 

Stone,  artificial ;  Process  of  making  .     T.  M.    Thorn. 

Fr.  Pat.  368,462,  Julv  27.  1906.    I'nder  Int.  Conv.,  Oct.  4, 
1905. 

See  Eng.  Pat.  20,070  of  1905  ;  this  J.,  1906,  1097.— T.  F.  B. 


Dust ;     Composition     for     binding     .      E.      Vollbehr. 

Fr.  Pat.  368,112.  July  17.  1906. 

The  claim  is  for  the  preparation  of  a  cheap  material  for 
laving  or  binding  the  dust  on  roads,  by  mixing  oil  with  such 
bodies  as  rubber,  dextrin,  milk.  &c.  The  mixture  is 
emulsified  by  aeitation  after  the  addition  of  glycerin,  and 
the  resulting  emulsion  diluted  to  the  required  extent  with 
water.— W.  H.  C. 

Cement ;  Refractory for  building  purposes.  P.  Timofeeff . 

Fr.  Pat.  36S.339,  July  24,  1906. 

Either  calcium  sulphate  mixed  with  calcium  carbonate, 


burnt  at   160  <'. 

sulphate,  burnt  at 

aluminium  ibtatned  by  burning  brass,  potxuc 

Santorin  earth,  ftc.,  or  froi  to  J  the 

mixture,  from  2  t.»  III  per  '•■lit.  of  n    solution    eOUtainitJ 

bis  silicate  and   dextrin  or  It  be 

whole   is  either  .r  mixed    with    liarnli 

as  a  white  lenient    or  mixed  with    -and   or   oilier   aggregate 

or  colouring  matters  in  the  usual  way,     \.  Q,  I.. 


METALLURGY. 


(<  Continued  from  pogt    1 156.) 


(  i/./*  r  in  iron. 


II.  Wedding.     Stahl  und  Bisen,  1906,  26. 
1444—1447. 


Thi  author  gives  an  account  of  an  investigation  by 
W.  Mullet  on  the  influence  oi  copper  on  iron.  Alloys  were 
prepared  by  a  modification  of  the  Goldsohmidt  (Thermite) 
process,  containing  up  to  93  percent  of  copper.  Iron  with 
0-14  pet  cent,  of  carbon  will  alloy  in  any  proportions  with 
copper.  The  Bulphur  in  oopper-iron  alloys  is  present  as 
cuprous  sulphide  if  sufficient  copper  is  at  hand.  Within 
hi  limits  copper  reduces  the  welding  power,  but  it 
lessens  the  propensity  to  rust,  promotes  the  fusil, ility  and 
fluidity,  and  raises  the  hardness  und  rigidity.  Micro- 
photographs  of  a  series  of  alloy-  are  given.  With  copper- 
iron  and  sulphur-copper-iron  alloys  the  individual  crystals 
of  ferritc  are  interlocked.  In  this  way  is  explained  the 
greater  strength  of  iron  containing  copper,  over  iron  free 
from  that  element.  Moreover,  cuprous  sulphide  and 
copper  prevent  the  formation  of  (icarlito.  In  place  of 
pearlite  cementite  appears.  Here,  again,  the  greater 
hardness  of  copjier-iron  alloys  is  explained.  The  ferrite 
crystals  are.  for  the  most  part,  separated  by  particles 
of  copper  and  cuprous  sulphide  :  in  fact,  these 
particles  form,  as  it  were,  a  protective  coating, 
and  thus  the  formation  of  rust  is  hindered  or  delayed. 
Cementation  experiments  were  also  made  on  the  alloys. 
Generally  the  greater  the  copper  content  the  more  quickly 
does  the  iron  take  up  carbon.  But  iron  rich  in  carbon,  will 
take  up  no  more  than  4-75  per  cent,  of  copper,  and  conversely 
copper  is  not  capable  of  dissolving  more  than  1-5  percent 
of  iron  rich  in  carbon.  (See  also  this  J  ,  1906,  480,  698, 
886    -( '.  A   W. 


Alleys  ;  Fusible 


K.  Heine.     Chem.-Zeit. 
1139—1143. 


1906.  30. 


The  author  has  collected,  from  all  available  sources,  the 
various  formula;  that  have  been  given  for  the  production 
of  readily  fusible  alloys,  and  gives  the  results  of  Ins  investi- 
gation in  the  table  which  follows.  The  work  is  put  for- 
ward as  a  first  attempt  to  systematise  present  knowledge 
on  the  subject,  and  thus  cleat  the  way  for  future  investi- 
n.       Two   points   in   the  table  require    explanation: 

1.  In  the  "composition"  column, figures  without  symbols 
refer  to  parts  by  weight;  symbols  with  the  ordinary  suffix 
below  the  line  to  atomic  weights  (Pb:SmBi:Cd  = 
207:118:208:112);  symbols  with  suffixes  above  the  line  to 
"equivalent"  weights      PfcSmBuOd  =  103.7:58:210:56). 

2.  In  the  references  to  literature,  the  following  contractions 
are  used: — L=Bersch's  Chemisch-technisches  Lexicon 
(Hartleben.  Vienna),  Ml  or  M2  =  corresponding  volume, 
under  Lead  and  Cadmium  respectively,  of  Muspratt's 
Chemie.  \Y  =  W'iillner's  1'hvsik.  3.  357  (1875  edition), 
Gh.  =  Biedermann's  Chenuker-Kalender.  1906,  Dpf  =  Mit- 
tag's  Kalcnder  fiir  Dampfbetrieb,  1889,  T.  =  Buss' 
Chemiker-Taschenbueh,  1902,  and  L).  =Dingler's  Polytech- 
nisches  Journal. 


ERRATA. 

This  J.,  1906.  page  1136.  col.  2,  1.  4_  from  bottom,  for  "bank' 
1.  17  from  top,  for 


•357.536"  read  "367,536." 


read  "tank."      This  J.,   1906,  page   1137,   col.   1, 
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Formula  for 

Percentage  composition 

Melting 

composition. 

(calculated). 

Observer 

No. 

point. 
°C. 

or 
special 

References  and 

occasional  variations. 

Ph. 

Sn. 

Bi. 

Cd. 

Pb. 

Sn. 

Bi. 

Cd. 

name. 

1 

55-5 

2  0 

10 

4-0 

1-0 

25-00 

12-50 

50-00 

12-50 

_ 

L.   426 

2 

55-5 

30 

40 

15-0 

3-0 

12-00 

16-00 

60-00 

12-00 



L.    456  ;     Dpf.   126   (56°) 

3 

60—65-2 

26-7 

13-3 

50-0 

10-O 

211-70 

13-30 

50-00 

10-00 



L.    484 

4 

60—68 

8  0 

4  0 

15-0 

3-0 

26-70 

13-30 

_  50-00 

10-00 

Lipoivitz 

D.       158,      376:        164,      108 
(65-5°)  ;    Ch.  89  (60—65')  ; 
M2  (soft,  52°— 60".  liquid. 
67°— 70°)  ;   T.  (60°)  ;L.  425, 
448   (70°) 

5 

C5-5 

a  o 

10 

4-0 

1-0 

25-00 

12-50 

50-00 

12-50 

Wood 

D.   164,   108  ;    Ch.  89  ;    M2 

6 

65-5 

30 

4  0 

15-0 

3-0 

12-00 

16-00 

60-00 

12-00 

— 

M2 

7 

65-5 

rb<> 

SnB 

Bi5 

Cd* 

24-81 

13-92 

50-42 

10-75 

j  Wood 

(  von  Bauer 

Ch.  89  (Pb6SnsBi,0Cd4) 
D.  177,  154  ;  M2 

8 

65-5 

24-9 

14-2 

50-1 

10-8 

24-90 

14-20 

51-00 

10-80 

— 

L.   484 

!• 

67-5 

Pb* 

Sn* 

Bi* 

Cd' 

25-21 

14-10 

51-07 

9-60 

j  Wood 

i  von  Bauer 

Ch.  89(Pb4Sn4Bi8Cd3) 
D.  177,  154  ;   M2 

Ill 

67-5 

25-1 

14-3 

50-4 

10-2 

25-10 

14-30 

50-40 

10-20 

— 

L.   484 

11 

68-5 

Pb1 

Sn1 

Bi1 

Cd' 

■24-24 

13-65 

49-09 

13-09 

von  Hauer 

D.    177,    154 ;    M2 ;     Ch.   89 
(PbSnBi.Cd) 

12 

68-5 

24-3 

13-8 

48-8 

13-1 

24-30 

13-80 

48  80 

13-10 

— 

L.  484 

13 

68-5 

Pb2 

Sn2 

Bi2 

Cd1 

25-94 

14-51 

52-53 

7-00 

)  con  Hauer 
( Newton 

D.  177,  155  ;    M2 

Ch.  89  (Pb„Sn2Bi4Cd) 

14 

68-5 

26-0 

14-8 

52-2 

7-0 

26-00 

14-80 

52-20 

7-00 

— 

L.  484 

151 

65—70 

25-0 

12-5 

50-0 

12-5 

25-00 

12-50 

50-00 

12-50 

Wood 

T.  (2Pb,  ISn,  4Bi,  lCd  =  71#); 
L.  484  ;    Dpf.  (70°) 

18' 

65—71 

40 

20 

5—8 

2-0  -J 

30*77— 

25-00 

15-38— 
12-50 

38-77— 
50-00 

15-38 
12-50 

f  Sittiman  ) 
\  Wood        f 

D.  158,  271  ;    112    (66°— 72°) 

17 

700 

4  0 

20 

7-0 

1-0 

28-60 

14-30 

50-00 

7-10 

Wood 

D.    164,    108   (solid,   pt.    68°)  • 
L.    448 

18 

700 

Pb, 

Sn6 

Bin 

Cd4 

27-19 

12-91 

50-09 

9-81 

Wood 

Ch.   89 

19° 

720 

270 

80 

50-0 

6-0 

29-66 

8-80 

54-94 

6-60 

— 

Museum     fiir     Xaturkunde, 
Berlin  (solid,  pt.) 

20 

75  0 

80 

3-0 

8-0 

10-0 

27-60 

10-30 

27-60 

34-50 

— 

L.    426,    448    (9    Cd) ;     M2 
(8—10  Cd) 

21 

75-5 

25-8 

14-7 

52-4 

7-0 

25-80 

14-70 

52-40 

7-00 

Wood 

Ch.  131  {Mazotto) 

22 

75-5 

25-0 

14-2 

50-7 

10-1 

25-00 

14-20 

50-70 

10-10 

Lipowitz 

Ch.   131   (Mazotto) 

23 

76-5 

34-4 

9-4 

50-0 

6-2 

34-40 

9-40 

50-00 

6-20 

— 

L.   484 

24 

76-5 

110 

30 

16-0 

2-0 

34-38 

9-37 

50-00 

6-25 

( v.  Hauer 
\Lipowitz-Eratz 

D.    177.   154 

M2;    L.  426  (76-6°) 

25 

76-6 

30 

2  0 

6-0 

lHg 

27-27 

18-18 

45-46 

9-09Hg 

— 

L.  427 

26 

770 

5  0 

30 

8-0 

1-0 

29-41 

17-65 

47-06 

5-88 

— 

Dpf. 

27 

800 

4  0 

40 

7-0 

1-0 

25-00 

25-00 

43-76 

6-25 

Harper 

T. 

28 

800 

3  0 

30 

8-0 

— 

21-43 

21-43 

57-14 

— 

d'Arcet 

Chem.-Ztg.  Rep.  1906,  S.  147 
(from  Giesserei-Ztg.) 

29 

80  0 

Pb« 

Sn4 

Bi4 

Cd2 

35-15 

20-03 

35-31 

9-51 

— 

Ch.  89 

30 

820 

6  0 

— 

7-0 

1-0 

42-86 



60-00 

7-14 

Wood 

D.  164,  108  ;    M2  :    L.  126 

31 

880 

60 

— 

7-0 

1-0 

42-86 



50-00 

7-14 

n.  v.  Hauer 

D.  177.  145  ;    M2;    L.  126 

32 

89-5 

Pb> 

— 

Bi2 

Cd* 

39-52 

— 

53-36 

7-11 

v.  Hauer 

D.    177,    154 ;        Ch.       89 
(Pb3Bi4W) 

33 

89-5 

30 

— 

2-0 

1-0 

50-00 

— 

33-33 

16-67 

— 

M2 

34 

89-5 

20 

— 

3-0 

1-1) 

33-33 



50-00 

16-67 



L.   126 

35 

89-5 

39-7 

— 

53-2 

7-1 

39-70 



53-20 

7-10 



L.   484 

36 

90  0 

Pb„ 

Sne 

Bi4 

— 

34-97 

29-90 

35-13 

Rose 

Ch.   89 

37 

90  0 

50 

30 

8-0 

— 

31-25 

18-75 

50-00 

— 

d'Arcet 

L.   51   (72°  R.) 

38> 

91-6 

3  0 

20 

5-0 

— 

30-00 

20-00 

50-00 

— 

1  Onions 

I  Lichtenberg 

D.  8,   254  (197°   F.) 
T. ;    L.   427,   447  (90°) 

39 

91-6 

Pb3 

Sn. 

BiE 



32-73 

12-44 

54-83 

— 

Lichtenberg 

Ch.  89 

40 

92—93 

50  Quick 
solder 

(PbSn3) 

50-0 

18-45 

31-55 

50-00 

— 

v.  Hauer 

D.   177,   154;    M2 

41 

93-0 

10 

1-0 

2-0 

25-00 

25-00 

50-00 

— 

J  Erman 
'{ Rose 

T. 

T.  (93-75°)  ;    W.  (94°) 

42 

93-0 

30 

5-0 

8-0 

— 

18-75 

31-25 

50-00 

— 

\  Newton 
\  Melotte 

D.    129,   438 
T. 

43 

93-75 

Pb 

Sn 

Bi2 

— 

27-94 

15-92 

56-10 



Rose 

Ch.   89 

44 

94-0 

10 

1-0 

4-0 

— 

16-67 

16-67 

66-66 



D.    158,   376 

45 

94-0 

80 

3-0 

8-0 

— 

42-10 

15-80 

42-10 



Rose 

M2  ;    Dpf.  ;    W.  (94-5°) 

46 

94-0 

80 

5-0 

3-0 

— 

27-50 

45-00 

27-50 



Bismuth  solder 

Ch.   515 

47 

94-44 

Pb6 

Sn3 

Bi3 

— 

33-90 

11-60 

54-50 



Newton 

Ch.   89 

48 

94-5 

5  0 

3-0 

2-0 

— 

50-00 

30-00 

20-00 



Newton 

T. 

49 

95-0 

— 

2-0 

30 

1-0 

— 

33-33 

50-00 

16-67 

v.  Hauer 

D.  177,  154  ;   M2  ;   L.  426,  448 

50 

95-0 

— 

3-0 

5-0 

2-0 

— 

30-00 

50-00 

20-00 

v.  Hauer 

D.    177,   154 

51 

95-0 

— 

3-0 

5-0 

Ml 

— 

33-33 

55-56 

11-11 

— 

M2  ;     L.    426,   448 

52 

95-0 

„T 

1-0 

2-0 

1-0 

— 

25-00 

50-00 

25-00 

<  Wood 
( v.  Bauer 

D.    167,   286 

D.  177,  154  :   M2  ;   L   426,  448 

53 

950 

Pb> 

— 

Bi* 

Cd« 

43-26 

— , 

50-06 

6-67 

v.  Baxter 

D.    177,   154 

54 

95  0 

7  0 

— 

4-0 

1-0 

58-33 

— 

33-33 

8-34 

M2 

55 

950 

4D 

— 

7-0 

2-0 

30-77 

— 

53-84 

15-:19 



L.    126. 

56 

950 

43-4 

— 

49-9 

6-7 

43-40 



49-90 

6-70 



L.   484 

57 

950 

33-13 

32-15 

— 

34-40 

33-13 

32-15 



34-40 

I..    425 

58 

950 

Pb2 

Sn2 

Bi, 

— 

32-49 

18-51 

49-00 



d'Arcet 

Ch.  89,   130  (96°,   Person) 

59 

95  0 

10 

1-0 

2-0 

— 

25-00 

25-00 

50-00 

— 

Rose 
|  Newton 

D.  129,  438  ;  L.  484 

D.  129,  438,  8,  254  (212*  F.)  J 

«0 

980 

5  0 

3-0 

8-0 

31-25 

18-75 

50-00 

— 

\  d'Arcet 

158,   376  (98°) 
L.  484  (95°)  ;  427  (below  100°) 

fil 

98-75 

1656  0 

354  0 

1663 

— 

45-10 

9-60 

45-30 



d'Arcet 

L.   51   (79°   R.)   (Pb8Sn3Bi8) 

02 

98-8 

24  0 

27-3 

48-7 

— 

24-00 

27-30 

48-70 



Rose 

Ch.  130  {Mazotto) 

63 

99  0 

10 

1-0 

1-0 

— 

33-34 

33-33 

33-33 



Dpf. 

64 

100O 

50 

3-0 

2-0 

— 

50-00 

30-00 

20-lln 





L.  427 

65 

100  0 

20 

5-0 

5-0 

— 

16-67 

41-67 

41-66 

— 

Newton 

Chem.-Ztg.  Rep.  1906,  S    147 
(from  Giesserei-Ztg.) 

66 

100  0 

40 

4-0 

8-0 

— 

25-00 

25-00 

50-00 

— 

Smith 

D.  8,  254  (212°  F.) 

67 

104H 

Pb2 

Sn 

BU 

— 

26-33 

7-51 

66-16 



Krafft 

Ch.  89 

68 

1050 

75   Drop 
solder 
2-0 

:  PbSn3) 

25 

5-0 

26-67 

44-76 

23-81 

4-76 

v.  Hauer 

D.    177,    154 

69 

111-0 

1-0 

2-0 



40-00 

20-00 

40-00 

_ 

Bismuth  solder 

Ch.   515 

70 

119-0 

30-0 

24-0 

8-0 

— 

48-39 

38-71 

12-90 



W. 

71 

122-0 

Pb 

Sn 

Bi 

39-28 

21-25 

39-47 

Homberg 

Ch.  89  ;    D.  167,  289  (31-15— 
57-23— 10-15) 

Dec.  31,  1906  l 


I  .       \       MM   M.I.I  \:>A 


Formal 

ComDOilUon 

Melting 

Com  p. 

rvai 

Bo 

|K>lIlf 

1 

i*l 

ami 

.-  loal 

Pb. 

8 

Bl. 

Pb. 

Sn 

B. 

Cd 

72 

113-3 

8-0 

8-0 

8-0 

. 

u 

73 

5-0 

3-0 

l-i 



S3-SI 

— 

... 

74 

124-n 

207-0 

118-0 

— 

22- 1  4 



— 

1.      41 

75 

124-0 

3-0 

3-0 

1-0 



14-28 



_ 

Dpi 

76 

27-2 

— 

72-8 



27-20 



— 

">erg 

1        4-1 

77 

127-n 

Pb, 

— 

in. 





— 

— 

1   1,       1 

78 

12-.il 

4-0 

1-0 

1-0 



lit. 

14-44 

1111 



— 

Dpi 

79 

130-0 

10-0 

8-0 

8-0 

— 



— 

Dpi 

80 

182-0 

75  Drop 
92  Drop 

— 

— 

v.  Bauer 

II     177.    164 

81 

136-0 



8-0 

57-64 

8-00 

r     Hauer 

1)    171 

solder 

82 

136-0 

Pb 

Sn« 

— 

Cd 

26-47 



14-30 

r    llnuer 

l».     177.     1     . 

83 

136-0 

Pb 

Sn« 

— 

Cd 

_ 

11    13 

r    Hauer 

1).  ir 

84 

136-4 

— 

28-8 

70-2 

— 

— 

70-20 



Rudbcrg 

1.    i-i 

85 

140-0 

— 

Sn, 

Bi 

— 

— 

11-71 



— 

ii,    i  ... 

86 

140-0 

1-0 

l-o 

1-0 

33-33 

_ 

— 

1.     44- 

87 

1404 

16-0 

14-0 

- 

— 

42-10 

11-00 



— 

88 

145-0 

414-0 

236-0 

— 

24-26 

__ 

— 

1.     447    il'ii.-li.r.i 

8» 

148-0 

5-0 

3-0 

2-0 

— 

50-00 

20-00 

_ 

- 

90 

146-3 

— 

— 

78-8 

81-2 

— 

— 

78-80 

Jl-J> 

RudbtrQ 

1.      4-4 

91 

148-0 

20 

4-0 

— 

2-0 

25-00 

50-00 

-_ 

25-00 

— 

I..    120.    44:                            .    112 

92 

160-0 

22-n 

24-0 

8-0 

__ 

4"-74 

1114 

14-2 

__ 

— 

93 

ISS-O 

3-0 

3-0 

1-0 





liitmulh  Bolder 

Ch.   515 

94 

166-0 

621-0 

354-0 

— 

17-50 

— 

— 

L         447       (printed       255') 
-n,Bii 

95 

160-0 

3-75 

2-25 

1-0 

— 

32-14 

14-29 

_ 

— 

■ 

96 

160-0 

32-0 

36-0 

3-0 

— 

42-10 

10-52 



— 

Dpf. 

97 

160-0 

828-0 

472-0 

j,.,.,, 

— 

54-90 

- 



— 

1.    447  (Pb43n.BI) 
1.    447     I'li-n.Bi) 

98 

160-0 

207-0 

236-0 

208-0 

— 

31-80 

32-00 



— 

99 

160-0 

4-0 

4-0 

1-0 

— 

44-45 

44-44 

11-11 



Bumulh  solder 

Ch.  515 

100 

165-0 

— 

Sa» 

— 

Cd» 

— 

— 

24-35 

<     tiiuier 

ll     177.    154 

101 

168-0 

1-0 

1-5 

— 

— 

40-00 

60-00 

— 

( Prechtl          i 
l  Tin   colder    i 
Sr'inberg 

-1  ;    Oh.  515;    W.  (169'i 

102« 

168-0 

26-9 

63-9 

— 

4-2Zn 

26-90 

....  to 



4-20Zn 

103* 

1710 

1-0 

2-0 

— 

— 

33-33 

66-67 

— 

luick   I. 

.  -  .  .  i  ■  -  r             )" 

D.  129.433:   Ch.  515:  1 
Dpi   ;    W. 

104 

173-8 

— 

— 

67-8 



- 

67-80 

32-20 

I.     4-4 

105 

175-0 

Pb, 

Sn 

— 

— 

39-77 

10-23 

— 

Spring 

' 

106 

175-0 

Pb, 

Sn 

— 

— 

12-47 



— 

Sprin  i 

1  h.    130 

107 

176-5 

Pb. 

Sn 

— 

— 

7  7- -2 

22-18 



— 

Ch.   ISO 

108 

177-0 

Pb, 

Sn 

— 

— 

84-03 

15-97 



— 

Spring 

Ch.  130 

109 

177-:. 

Pb 

Sn 

— 

— 

63-70 

36-30 



— 

8prino 

Ch.  130 

110« 

179-0 

Pb 

Sn, 

— 

— 

36-90 

63-10 



— 

Spring 

Ch.  130 

111 

180-0 

10 

30 

— 

— 



— 

PrchU 

1.     4-4. 

112 

1804 

207-0 

— 

— 

36-90 

63-10 



— 

— 

1.    44^i    PbSn.l 

113 

180-0 

10-0 

17-0 

— 

— 

37-00 

83 



— 

Drop  solder 

I).    1  -                        per   cent  )  ; 
I.    447.    44- 

114 

181-0 

Pb 

Sn, 

— 

—    . 

37-35 

62-65 



— 

PUIichody 

D.  162.  217  .    L    484 

115 

181-0 

60—66-6 

100-0 

— 

— 

i-a    37-5 

— 

— 

— 

I..    449 

116 

181-0 

1242-0 

1180-0 

— 

— 

51-28 



— 

— 

1.     427   iPb.Sn,,) 

117 

181-2 

1-25 

1-0 

— 

— 

55-64 

44-i-i 



— 

Pohl 

II     122.   62  isolld.   pt.    173'! 

118 

183-0 

Pb 

Sn* 

— 

— 

30-50 

69  50 



— 

-  yrim  i 

119 

185—190 

1-0 

2—2-5 

— 

— 

33-33— 

66-67  — 
71-43 



— 



L     447.    44- 

120 

185—190 

0-4—0-6 

1-0 

— 

— 

37-50 

71-40 

82-50 



— 

— 

\|   1 

121 

135—190 

1-0 

1-0 

— 

— 

50-00 

50-00 



— 

Quirk  solder 

l>.     129.    433;      L.    4-! 

122 

185-0 

1035-0 

1180-0 

— 

— 

■S.-.-7  ; 

5:-27 



— 

— 

1    Pb,Sn10i 

123 

186-0 

3-0 

5-0 

— 

— 



— 

— 

Dpf. 

124 

1S6-0 

1-0 

4-0 

— 

— 

20-00 

80-00 



— 

Prechtl 

1.     4-4  :    W. 

125 

187-0 

45-0 

100-0 

— 

— . 

31-00 

88-00 



— 

— 

L.   427.    449 

126 

187-0 

50-0 

100-0 

— 

— 

66-67 



— 

— 

I.     44.1 

127 

187-0 

Pb 

Sn, 

— 

— 

69-50 



— 

PUIichody 

D.   162,   217  :     L.   4-4 

12- 

189-0 

207-0 

118-0 

— 

— 

36-30 



— 

— 

L.    449    (PbSlI 

129 

188-0 

1-0 

1-0 

— 

— 

50-00 

50-00 



— 

Prechtl 

Dpi    :     W. 

130 

189-0 

1035-0 

236-0 

— 

— 

81-40 

13-60 



— 

— 

L    449  (Pb,Sn..  Soft    pt.  135") 

131 

139-0 

5-0 

2-0 

— 

— 

71-43 



— 

— 

L.  427  isoft.  pt.   1  - 

132 

190-0 

207-0 

708-0 

— 

— 



— 

— 

L.  449  il'bSn,) 

133 

190-0 

828-0 

1180-0 

— 

— 

41-2:< 



— 

— 

L.  427  ,Pb,Sn,,l 

134 

192-0 

10 

5-0 

— 

— 

16-67 



— 

Prechtl 

L.   4-4  ;     \V. 

135 

194-0 

10 

6-0 

— 

— 



— 

Prechtl 

I      i-4       w  :    Dpf. 

136 

194-0 

16-67 

100-0 

— 

— 

14-29 



— 

— 

L.   427.   449  (16-5+100) 

137 

194-0 

30-0 

100-0 

— 

— 

76-91 



— 

— 

L.    449 

138 

194-0 

33-3 

100-0 

— 

— 

- 

75-00 



— 

— 

L     449 

139 

194-0 

40-0 

100-0 

— 

— 

71-42 



— 

— 

140 

194—195 

1242-0 

236-0 

— 

— 

.;.   ,   . 

16-00 



— 

— 

L.  449  (Pb.Sn,.  soft  pt.  189") 

L     427    soft.  pt.    .- 

141 

194—195 

60 

2-0 

— 

— 

75-00 



— 

— 

142 

197-0 

90-0 

100-0 

— 

— 

IT-    " 

52-63 



— 

— 

L.    427 

143 

197-0 

Pb 

Sn.. 

— 

— 

47-2o 



— 

PUIichody 

D.  162.  217  ;    L.  484 

144 

197-0 

119-0 

100-0 

— 

— 

54-84 

45-66 



— 

— 

145 

198-0 

14490 

236-0 

— 

— 

14-00 



— 

— 

I.     4  4-    l'i ti  ..  soft.  pt.  192') 

I.     427    .*oft     pt.    192') 

146 

198-0 

7-0 

2-0 

— 

— 

77-7- 



— 

— 

147 

200-0 

2070-0 

1180-0 

— 

— 

63-70 



— 

— 

I.     427   iPb,,.Snl0) 

14> 

200-0 

1-0 

1-0 

50-00 

8040 

L.    447.    44-     449    ,100  +  100  = 

Ml 

15  and  16. — According  to  D.  153.  271.  Wood's  formula  was  4  parts  lead,  2  tin.  7 — B  bismuth,  1—2  cadmium  (m.  pt.  65° — 71"). 
Silliman  repeated  Wood's  experiments,  and  found  that  an  alloy  of  4  parts  lead,  2  tin,  8  bismuth,  and  2  cadmium,  melted  almost  exactly 
at   7iv   C. 

19 Only  solidifying  point  given,     tsed  to  inject  into  the  bronchi*-  in  anatomical  preparations. 

38 According  to  Gill's  "  Technical  Repository."  Mav.  1822,  p.  349.  proposed  bv  w.  Onions,  a  Bristol  mechanic  'm  pt  197T  ). 

102.— A  Babbit's  metal  should  be  added— 5Pb  +  4Cu  +  69Zn  +  3Sb  + 19Sn,  sp.  gr.  3-32.  softening  point.     165'.    m.  pt.,   170'  C. 

(D    io*'.— Hard  quick  solder.  2Pb  +  lSn,  m.  pt.  224"  C.  (D.  129.  43?  ;    Ch.  511 ;    Dpf.    227-   ;    w.  (227')  j    I.    443  (240"),  449  (239*), 
484  (227'). 

110 — 115. — All  these  refer  to  the  "  Drop  solder  "  PbSn,. 

^J.T.D. 
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Mineral  exports  of  Mexico.  For.  Off.  Ann.  Ser..  No.  3733. 

[T.R.] 

The  following  are  statistics  of  the  exports  of  minerals 

from  Mexico  during  the   years  ended   30th  June,     1905 
and   1906:— 

1904-5.  1905-6. 

£  i 

Gold  bullion   2.595,365  2,772,131 

..     in  other  forms     ....           214,743  396,939 

Silver  bullion 5.301.402  6.604,310 

..       in  other  forms 1,053.177  956,251 

Antimonv    78,623  103.908 

Copper    " 2,980.342  2,865.590 

Lead     550,467  496.781 

Other  minerals 32,413  95.054 

Zinc    industry    of    British    Columbia.     Bd.    of    Trade   J., 

Nov.  29,  1906.  [T.R.] 
The  report  of  the  Commission  appointed  to  investigate 
the  zinc  resources  of  British  Columbia  states  that  zinc 
in  large  commercial  quantities  can  be  produced.  The 
quantity  immediately  available  in  the  Ainsworth  and 
Slocan  "districts  is  estimated  at  30,000  tons,  of  nominal 
zinc  content  of  50  per  cent.,  equal  to  12,000  tons  of  spelter. 
With  correct  methods  of  milling  and  treatment  for  the 
different  classes  of  ores,  a  stable  zinc  industry  should  be 
established.  Up  to  1905  the  production  of  zinc  ore  in 
British  Columbia  was  11,623  tons,  which  was  chiefly 
exported  to  the  United  States.  Since  the  establishment 
of  smelting  works  at  Frank  (Alberta),  Canada  has  entered 
the  market  for  these  ores. 

Platinum     in    New    Zealand.     New    Zealand    Geological 

Survey,  Bulletin  No.  1,  1906,  p.  50  and  96.  [T.R.] 
Is  the  Hokitika  district  of  New  Zealand,  platinum  has 
been  found  in  quartz  reefs  intercalated  in  dark  shaly 
phyllite.  In  the  Taipo  Gorge  reef  the  platinum  amounted 
to  1  dwt.  per  ton  with  6  dwt.  13  gr.  silver,  gold  being 
absent.  In  Harley's  Creek  reef,  one  sample  gave  3  dwt. 
8  grs.,  and  another,  1  dwt.  2  grs.  of  platinum,  gold  being 
absent.  As  in  the  Urals,  the  platinum  is  here  associated 
with  magnesian  eruptive  rocks,  and  it  is  found  that  silver 
accompanies  it  in  a  fairly  definite  ratio  of  seven  to  one. 
Although  the  veins  found  up  to  the  present  time  could 
scarcely  be  worked  at  a  profit,  it  is  suggested  that  others 
might  be  discovered  if  searched  for  within  about  a  quarter 
of  a  mile  of  the  Pounamu  belt  of  eruptive  rocks. 

English  Patents. 

Zinc  ;    Treatment  oj  sulphide  ores  containing .      R.  W 

E.    Mat-Ivor.    M.    Fradd,    and    The    Metals    Extraction 
Corporation.  London.     Eng.  Pat.  23,977,  Nov.  21,  1905. 

See  Fr.  Pat.  362,677  of  1906 ;  this  J„  1906,  765.— T.  F.  B. 

Zirc  :    Method  oj  realising  the  value  oj  material  containing 

,  and  simultaneously  profiting  by  the-  zinc  and  carbon 

constituents  contained  in  the  residue  oj  zinc  u-orks. 
G.  Stolzenwald.  Valca  Calugareasca,  Roumania.  Eng. 
Pat.  18,134,  Aug.  13,  1906. 
The  residue  from  zinc  distillation,  containing  both  zinc 
and  carbon,  is  mixed  with  fresh  zinciferous  material,  and 
heated  in  a  '*  long  bedded,  continuous  acting  furnace 
(Fortschaufelungsofen),"  without  further  addition  of 
combustibles  or  fluxes.  Thus  100  parts  of  fresh  material, 
containing  10  per  cent,  of  zinc,  may  be  mixed  with  20  parts 
of  a  zinc  residue  containing  2  per  cent,  of  zinc  and  22  per 
cent,  of  carbon. — A.  G.  L. 

Washing  coal,  coke,  minerals,  and  the  like;    Machine  for 

.     G.  H.  Ravner  and  The  Hardv  Patent  Pick  Co. 

Eng.  Pat.   1660,  Jan.  22,  1906.     II.,"  page  1210. 

French  Patents. 

Steel  ;    Fibrous  ,  and  method  oj  producing  the  same. 

E.    F.    Colborn.     Fr.    Pat.    367,999,    July    12,    1906. 

The  steel  to  be  treated  is  heated  to  redness  and  then 


plunged  into  a  solution  consisting  of  0-062  to  0102  grm. 
of  hippuric  acid,  0-102  grm.  of  magnesium  chloride, 
1-555  grms.  of  chlorine,  12-441  grins,  of  sodium  chloride, 
12-441  grins,  of  ammonium  chloride,  0-039  grm.  of  ammonia, 
and  4-543  litres  of  water.  This  solution  is  preferably 
contained  in  a  closed  vessel,  which,  after  the  steel  has 
been  introduced,  is  subjected  to  a  pressure  of  from  3-5  to 
7  kilos,  per  sq.  cm.  The  quantity  of  the  solution  contained 
in  the  closed  vessel  should  be  such  that  the  greater  part 
is  vaporised  by  the  hot  steel,  the  solution  being  stated  to 
be  more  active  in  the  gaseous  state.  The  invention  is 
especially  applicable  to  inferior  Bessemer  steel,  the 
strength  of  which  is  claimed  to  be  greatly  increased  by 
the  treatment. — A.  G.  L. 

Metals  in  impalpable  powder  ;    Process  of  oxidising  . 

C.  L.  C.  Bertou.     Fr.  Pat.  361,798,  Sept.  27,  1905. 

Metals,  such  as  tin,  zinc,  lead,  or  antimony,  in  impalpable 
powder,  are  submitted  to  the  action  of  nascent  oxygen, 
ozonised  air  or  oxygen,  or  hydrogen  peroxide  in  a  vessel 
provided  with  heating  and  agitating  means. — E.  S. 

Sulphur  dioxide  ;    Process  for  the  utilisation  of  the  

produced  in  the  smelting  of  antimony.  G.  R.  M.  Sweeting. 
Fr.  Pat.  361.808.  Oct,  3,  1905. 

The  gases  produced  by  the'  roasting  of  antimony  ore  to 
oxide  are  passed  through  a  series  of  chambers  containing 
water,  the  unabsorbed  gases  finally  going  to  a  chimney. 
The  pipe  leading  the  gases  from  the  furnace  into  the  first 
chamber  is  surrounded  by  a  cold-water  jacket,  to  prevent 
its  attack  by  hot  antimony  oxide,  some  of  which  passes 
over  with  the  gases.  The  water  in  the  chambers  must 
be  kept  well  agitated  to  prevent  stoppage  of  pipes  by 
deposited  antimony  oxide.  The  solution  finally  obtained 
is  filtered  or  decanted  from  the  antimony  oxide. — A.  G.  L. 

Pyrophoric  alloys  for  igniting  and  lighting  purposes.  C. 
Auer  von  Welsbaeh.  First  Addition,  dated  July  18, 
1906,  to  Fr.  Pat.  337,320,  Oct.  31,  1903.     II.,  page  1211. 

Zinciferous    material ;     Process    for    treating    ,    and 

simultaneous  recovery  of  the  zinc  and  carbon  contained 
in  residues  from  the  metallurgical  treatment  of  zinc. 
G.  Stolzenwald.  Fr.  Pat.  368,458,  July  27,  1906. 
Under  Int.  Conv.,  Nov.  7,  1905. 

See  Eng.  Pat.  18,134  of  1906  ;  preceding  these.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  from  page  1157.) 

(.4.)— ELECTRO-CHEMISTRY. 

Platinised  electrodes  for  alkali  chloride  electrolysis  ;   Appli- 
cation of  grey .     /.     W.  Geibel.     Z.  Elektrochem., 

1906,  12,  817—819. 
It  has  previously  been  demonstrated  by  Foerster  (this  J. 
1902,  252)  that  platinum  electrodes,  upon  which  a  fine 
black  deposit  of  platinum  has  been  made,  enable  the 
electrolytic,  production  of  hypochlorites  and  chlorates  to 
be  effected  with  a  P.D.  of  from  0-5  to  0-6  volt  below  that 
necessary  with  bright  polished  platinum  electrodes.  For 
practical*  purposes  this  method  is  useless  on  account  of 
the  lack  of  durability  of  the  black  platinising.  Grey 
platinising  has  up  to  the  present  proved  unsuitable,  but 
it  has  recently  been  found  by  Heraeus  that  a  uniform 
and  durable  grey  platinising  can  be  carried  out  which 
the  present  author  finds  to  give  nearly  as  good  results 
as  Foerster  obtained  with  platinum  black,  whilst  at  the 
same  time  the  deposit  seems  to  be  lasting.  Experimental 
results  arc  given  of  a  comparison  of  bright  electrodes  with 
black  and  grey  platinised  electrodes,  showing  that  the 
difference  in  favour  of  the  black  platinising  is  only  0-04 
to  0-1  volt,  and  that  consequently  the  saving  in  energy 
over  the  bright  electrodes  is  at  least  80  per  cent,  of  that 
attainable    with    black    platinised    electrodes.     On    the 
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other  band,  the  ourrent  yield  is  several  per  oent  bettor 
than  with  bright  elei  trades, end  shows  no  marked  difference 
from  that  obtained  with  the  black  platinised  elect 

i:   S.  II. 


(Rati 


;    ShttricaUy-conduaHng .     ('.    !•'..    S.    Phillips. 

VIII.,  page  1220. 

Ksc.l  IM1     I'U'KST. 

Sterilisation  [Kltctrolytic]  o/  wool,  cotton,  rag,  hair,  fibres, 

or    similar     mat. rial    for  <d    anthrax.      1. 

[okrmgill.     Eng.    Pat,    23,345,  Nov.     14.    1906.     V., 

pasn-    121(1. 

I'mtkii  States  Pati  m. 

Electric  Furnace.      )•'.    J.     Tone.     Niagara     Kails.     N'.Y. 
T.S.  Pat  834,948,  Nov.  ft  190ft 

This  furnace,  which  is  of  the  resistance  core  type,  is 
provided  with  side  walls  formed  in  movable  sections 
which  converge  towards  the  base  of  the  furnace.  The 
base  of  the  furnace  is  stationary,  and  is  provided  with 
a  space  for  a  cooling  medium  snffioient  to  prevent  any 
substantial  diversion  of  the  current  through  the 
In  this  manner  the  current  traverses  the  conducting 
material  between  the  end  electrodes,  and  heats  bl 
surrounding    this   conducting   core. — R.  S.  H. 

French  Patents. 

Furnace ;      Electric .       B.     Platschick.     Fr.     Pat, 

361.831,  Oct,  9,  1905. 
Sbe  U.S.  Pat.  826,962  of  1906  :  this  J.,  1906.  936.— T.  F.  B. 

Gloic-bodies,  especial!;/  filaments  of  tungsten  ;    Manufacture 

of  metallic  for  electric  lamps.     Deutsche  Gasgluh- 

lieht    A.-G.    (Auerges.).     Fr.    Pat.    367,386, .  June    8, 
1906.  II..  page  1212. 

Glow-bodies  for  incandescence  electric  lamps  :    Manufacture 

of  metallic .    Deutsche  Gasgliihlicht  A.-G.  (Auerges  i. 

Ft.  Pat,  368.225.  July  19,  1906.     II.,   page  1212. 

Bleaching  u-ool ;    Process  and  apparatus    /or    [electrically] 

.     Q.   Pansa  and  A.   Romberg.        Fr.  Pat.   368280, 

June  18,  1906.     V„  page  P217. 

(B.)— ELECTRO-METALLURGY. 

7ron  ,-    Polarisation   capacity   of   .    and   its    relation    la 

passivity.  C.  McC.  Gordon  and  F.  E.  Clark.  Z.  Elektro- 
ehem.,  1906.  12.  769—772. 
The  investigation  was  undertaken  with  a  view  of  dis- 
tinguishing whether  the  passivity  of  iron  should  be 
ascribed  to  the  formation  of  an  oxide  film  or  to  some 
allotropic  change  in  the  metal.  A  number  of  different 
eleetrolvtes  were  employed,  and  short  lengths  of  iron  wire 
served  as  electrodes.  The  polarisation  capacity  was 
measured  by  comparison  with  a  metallic  condenser,  and 
it  was  frequently  found  necessary  to  arrange  a  resistance 
in  parallel  with  this  condenser.  This  auxiliary  circuit 
is  found  to  be  necessary  in  such  cases  as  aluminium,  where 
the  capacitv  corresponds  to  a  true  electrostatic  capacity. 
and  is  caused  bv  the  formation  of  a  film  of  oxide.  In  all 
cases  except  in  dilute  nitric  acid,  in  ferrous  sulphate,  and 
in  ferric  chloride  solutions,  a  parallel  shunted  resistanci 
is  necessary  with  iron  electrodes.  The  authors,  therefore. 
conclude  that  the  passivity  of  iron  is  caused  by  the 
formation  of  a  film  or  laver  of  oxide  upon  the  surface  of 
the  metal.— R.  S.  H. 

English  Patents. 

Gold;  Apparatus  for  use  in  recovering  ■  from  dis- 
integrated ores.  T.  E.  Beaumont.  London.  Eng.  Pat. 
23,319,  Nov.  13.  1905. 
The  ore  pulp  is  supplied  to  the  top  of  a  wooden  vat  con- 
taining a  01  per  cent,  solution  of  potassium  cyanide. 
In  the"  centre  of  the  lower  part  of  the  tub  is  supported  a 
cylinder   open   at   both   ends,   within   which   revolves   a 


vertical  propeller  at  an  adjustable  speed.  The  blade-. 
of  this  propeller  are  mounted  ouona 

downward  flow  of  the  ore  pulp  through  the  cylinder  ;  the 
pulp  is   then   forced   top  reen  a   ■••■  idi 

flange  attached  to  the  i  ylindei  and  the  surface  of  mercury 
contained  in  ■>  casl  nun  traj  placed  at  the  bottom  of 
the   vat.     The   amalgam   can    be   removed   froi 

of  a  stop-cock  in  tins  tray.     The  li 
particles  of  gangue  and  the  fine  gold  not  absorbed  li- 
nn   pa      upwards  with  the  current  of  water  outside 
the  il  then  pass  between  a  series  "i  con  Ontario, 

annular  alei  trade  ol  amalgamated  ci 'i'[M'r  an  I 
ulin-h  are  mounted  on  brackets  in  the  upper  part  of  the 
vat  The  amalgamated  copper  electrodes,  as  well  is  the 
mercury  at  the  bottom  ot  the  vat,  arc  oonnectod  with 
the  negative  terminal  of  a  generator  giving  a  <  ■  «r >  1 1  r , 
current  ol  about  6  volte,  whilst  the  iron  eleotrodes  and 
the    cylindei    are    connected    to    the    positive    terminal. 

Whenever  the  resistance  in  the  ^at   l»- a,  as 

indicated  by  an  ammeter  in  the  circuit,  additional  cyanide 
solution  is  supplied  so  as  to  keep  the  strength  of  the 
solution  approximately  constant,  An  overflow  pipe 
conducts  i  oration,  and  the-  lighter  particle 

the  ore  into  a  spitzkasten,  from  which  the  fine  gold  still 
unabsorbed,  together  with  thefinesl   parti  iiirue, 

pass  into  a  srion, I  vat  similar  to  the  lirst.  If  necessary, 
a  third  vat  may  receive  the  overflow  from  the  -■  ond,  but 
this  should  not  be  needed. — A.  G.  L. 

Metallic  compounds  or  ores;  Electrolysis  of .     K.  A. 

A-luroft.  New  York.     Eng.  Pat  26,813  I,  Dec.  22,  1905. 

The  ore  is  electrolysed  over  a  cathode  which  produces 
a  fusible  alloy  with  the  metals,  this  alloy  being  conducted 
to  a  second  cell,  where  it  is  used  as  an  anode,  and  wherein 
the  metals  are  precipitated  fractionally  at  the  cathode. 
The  process  may  be  applied  to  the  elimination  of  iron 
from  mixed  ores.  &c.,  of  zinc  or  lead,  the  electrolysis 
being  conducted  at  a  high  temperature  to  precipitate  the 
iron  before  the  lead,  the  corresponding  solution  of  the 
iron  before  the  lead  in  the  second  cell  being  effected  by 
conducting  the  operation  there  at  a  lower  temperature. 

— C.  S. 

Furnaet  ■■  ;    Electric .     H.   Rochling  and  W.   Roden- 

hauser,  Yolklinghen,  Germany.  Eng.  Pat.  12,329,  May 
26,   1906. 

See  Fr.  Pat.  3136.440  of  1906  ;  this  J.,  1906,  1054.— T.  F.  B. 

French  Patents. 

Metallic  flak-*:  [Electrolytic]  Production  of  ——.     T.   A. 
Edison.     Fr.  Pat.  367,863.  July  7.  1906. 

The  (lakes  of  cobalt  or  of  any  alloy  of  cobalt  or  nickel 
required  in  the  positive  electrode  of  the  Edison  cell  are  pro- 
duced by  a  modification  of  the  method  previously 
described  (this  J..  1906.  643).  The  present  process 
consists  in  depositing  electrolvticallv  upon  a  suitable 
cathode  a  film  of  copper,  then  in  another  bath  a  film  of 
cobalt,  or  cobalt-nickel  alloy,  subsequently  a  fresh  layer 
of  copper  and  so  on.  building  up  a  composite  deposit  of 
alternate  layers  of  copper  and  cobalt.  The  deposit  is 
eventually  removed  t  H  bloc  from  the  cathode  ;  it  is  cut  up 
into  strips  of  the  size  desired,  and  the  copper  is  then 
removed.  The  treatment  for  the  removal  of  the  copper 
insists  in  acting  upon  the  divided  mass  with  a  strong 
solution  of  cyanide,  cither  directly  or  after  the  copper  has 
been  converted  into  some  soluble  salt. — R.  8.  H. 

Mttal  pieces  [rail.*] ;    Process  of  joining  [by  electro- 

.     C  !•'.  Jacobs.     Fr.  Pat.  367,864,  duly  7.  1906. 

The  metal  pieces  to  be  joined  are  surrounded  by  a  mould, 
a  molten  flux  or  electrolyte  is  then  poured  into  the  cavity, 
and  the  ends  of  the  metal  heated  by  the  passage  of  an 
electric  current  between  them  and  through  the  flux. 
The  Hux  may  be  composed  of  equal  parts  of  borax,  calcium 
fluoride,  zinc  chloride,  and  sodium  chloride.  When  the 
ends  of  the  metallic  pieces  are  sufficiently  heated,  molten 
metal  is  poured  into  the  mould.  This  metal  may  displace 
the  Hux  by  gravity,  or,  if  desired,  the  flux  can  be  run 
off  before  the  admission  of  the  metal. — R.  S.  H. 
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XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  1161.) 

Cocoa  nut  oil  ;    Alcoholiisis  of .     A.  Haller  and  Yous- 

soufian.  Compt.  rend..  1906,  143.  S03— 806. 
The  fattv  matter  from  cocoa  nut  is  submitted  to  the  action 
of  absolute  methyl,  ethyl,  or  other  alcohol  of  this  series. 
in  the  presence  of  a  catalytic  agent  such  as  hydrochloric 
or  phenylsulphonic  acid,  the  proportion  of  catalyst  present 
bein"  2  per  cent,  of  the  alcohol.  The  operation  may 
be  carried  out  in  closed  yessels  at  a  temperature 
of  100r  CL,  or  in  a  flask  attached  to  a  reflux  con 
denser,  and  the  reaction  even  takes  place  at  the 
ordinary  temperature  if  the  mixture  he  well  shaken. 
The  reaction  is  complete  when  the  mass  becomes 
homogeneous.  In  this  way  it  was  found  possible  to 
convert  the  constituent  glycerides  of  the  fat  into  their 
corresponding  methyl  esters,  and  to  separate  the  latter 
from  each  other  by  means  of  fractional  distillation.  The 
total  yield  of  esters  agreed  with  that  required  by  theory, 
and  the  distillation  "gave  methyl  caproate,  eaprylate. 
caprate.  laurate.  myristate.  palmitate.  stearate,  and 
oleate.  The  corresponding  glycerides  are,  therefore, 
present  in  cocoanut  oil.  Methyl  butyrate  was  not  found 
in  the  mixed  esters.     (See  also  this  J.,  1906,  1159.)— W.P.S. 

Food  products  ;    Standards  of  purity  for .     XYIIIJ., 

page   1229. 

English  Patent. 

Dele  rgeni  for  use.  with  hard  and  salt  waters.  R.  Macpherson, 
Brondesbury.  and  W.  E.  Heys,  Bushey.  Eng.  Pat. 
•23,546,   Nov.    16,   1905. 

See  Ft.  Pat.  364,975  of  1906  ;  this  J.,  1906.  938.— T.  F.  B. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;     INDIA-RUBBER,  &c. 

(Continued  from   page  1162.) 
M.V—PIGMENTS,  PAINTS. 


English  Patent. 


[for  use  as  a 

F.    Winning. 

Pat.      1050, 


Black  oxide  of  iron  ;    Manufacture  of 

paint].     J.    Wetter.    London.     From    C. 

Hbnningen-on-Rhine.    Germany.       Eng. 

Jan.  15,  1906. 
Waste  ferrous  chloride  liquors,  after  digestion  with  iron 
filings  to  neutralise  free  acid,  are  somewhat  diluted, 
and  two- thirds  of  the  quantity  of  liquid  ammonia  necessary 
for  saturation  is  added.  Air  is  blown  through  the  liquor, 
and  after  heating  with  steam,  the  remaining  third  of  the 
ammonia  required  (or  slightly  more.)  is  added.  The 
mixture  is  again  heated,  the  pan  being  closed,  until  about 
half  an  atmosphere  pressure  over  the  normal  is  attained. 
Finally,  air  is  blown  into  the  liquid  until  it  is  free  from 
dissolved  iron.  The  residual  solution  of  ammonium 
chloride  is  concentrated  to  yield  that  salt  as  a  by-product. 
The  precipitated  blue-black"  magnetic  iron  oxide,  separated 
by  nitration,  is  available  as  the  basis  for  a  paint  for  iron 
work.  Waste  ferrous  sulphate  liquors  may  be  similarly 
treated. — E.  S. 

French  Patent. 

Lithopone,  stable  towards  the  action  of  light.     W.  Ostwald. 

Fr.  Pat.  368,301,  July  23,  1906. 
The  crude  mixture  of  barium  sulphate  and  zinc  sulphide 
is  roasted  in  a  closed  vessel,  to  prevent  access  of  air,  and 
means  are  devised  for  keeping  out  air  in  the  subsequent 
slaking  process  The  roasting  may  also  be  performed 
continuously,  in  apparatus  traversed  by  a  current  of  gas 
free  from  oxygen. — C.  S. 


German  Patent. 

Silicate  colours  [pigments]  ;    Process  for  the  manufacture 

of .     C.  Barth.     Ger.  Pat.  167,934,  June  19,  1904. 

An  aqueous  solution  of  a  suitable  mixture  of  metallic 
salts  is  treated  with  a  solution  of  an  alkali-  or  alkaline- 
earth  silicate,  and  the  precipitated  hydrous  silicate  is 
ground  after  being  partially  or  completely  dehydrated. 

— A.  S. 

(B.)— RESINS.    VARNISHES. 


Copals  ;    Study  of  some  American  - 
Bull.    Soc.   Chim.,    1906,   35, 


.     C.    Coffignier 

1143—1150. 


Employing  the  same  methods  as  on  former  occasions 
(this  J.,  1902,  918  ;  1903,  808  ;  1905.  203)  three  American 
copals  have  been  examined  with  the  following  results 
(the  numbers  placed  against  the  various  solvents  are  the 
percentages  left  undissolved  by  the  boiling  solvent)  : — 


Demerara. 

Columbia. 

Brazil. 

Sp.  gr.  at  19°  C 

1-047 
180°  C. 

97-7 

102-4 
per  cent. 
72-1 
77-4 
53-0 
55-4 
56-9 
70-9 
69-2 
92-5 
50-2 
73-9 
37-1 
75-5 

1-054 
above 
300°  C. 
118-8 
155-7 
per  cent. 
17-0 
60-0 
4-9 
50-0 
54-7 
60-8 
43-6 
68-7 
18-3 
2-2 
6-0 
69-6 

1-053 
100°  C. 

123-0 

Saponification  value 

Solubility  in  : — 

133-3 

per  cent. 

30-2 

Methvl 

50-0 

1-8 

Ether 

Chloroform    

29-7 
36-0 
40-5 
37-6 
48-2 
26-7 

Aniline 

Carbon  tetrachloride 

8-3 

3-4 

44-9 

A  peculiarity  of  Demerara  copal  is  that  it  evolves  a 
definite  odour  of  valeric  acid  when  it  is  freshly  powdered. 
It  is  readily  distinguished  from  Madagascar  copal  by  the 
great  difference   between  their  solubilities  in  aniline. 

— M.  J.  S. 

French  Patents. 

Oil  of  turpentine  and  other  products  of  wood;  Extracting 
.     M.  McKenzie.     Fr.  Pat.  367,926,  July  9,   1906. 

The  wood  is  subjected  to  the  action  of  a  heated  bath  of 
resin,  resin  oil,  other  oils,  hydrocarbons,  or  the  like,  in  a 
still,  the  whole  or  part  of  the  bath  contents  being  then 
drawn  off  into  a  cooling  vessel,  and  returned  to  act  again 
on  fresh  wood.  The  bath  is  reheated  before  treating  the  next 
charge  of  wood.  Means  are  provided  for  transferring  the 
bath  from  one  vessel  to  the  other  and  through  the  heater  ; 
also  for  admitting  steam  or  other  suitable  cooling  agent 
to  the  cooling  vessel. — C.  S. 

Wood  ;  Treating for  the  extraction  of  the  oil  of  tur- 
pentine, with  pitch  and  charcoal  as  by-products.  F.  T. 
Snyder.  Fr.  Pat.  368, 19S.  Julv  19,  1906.  Under  Int. 
Conv.,  Dec.  1,  1905,  and  May  31,  1906. 

The  wood  is  placed  in  an  air-tight  receptacle,  which  is 
inserted  from  below  into  a  furnace,  where  it  is  heated, 
preferably  by  electricity.  The  oil  of  turpentine  is  drawn 
off  from  the  bottom  of  the  receptacle,  which  is  kept  cold, 
so  that  the  pitch  is  not  decomposed.  When  the  distilla- 
tion is  finished,  the  receptacle  is  withdrawn  and  set  aside 
in  an  upright  position,  to  prevent  access  of  air  to  the 
charcoal,  whilst  a  fresh  charged  receptacle  is  inserted  in 
the  furnace. — C.  S. 

Driers     for     paint,    rarnish,     and     oil;    Colourless . 

G.  Guittet.     Fr.    Pat.   367,989,   July   11,    1906. 

Soluble  metallic  salts,  such  as  lead  acetate,  manganese 
acetate,  &c,  are  dissolved  in  alcohol,  acetone,  or  amyl 
acetate,  with  or  without  the  addition  of  a  spirit  varnish 

— C.  S. 


Dec  31,  mini  I 
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(C.)     [NDIA-RUBBER,  ,ta 

Rubbers    from     Uganda.     Bull.     Imp      but.,     1906     4, 
202     204  Mid  226. 
.'f    three    different    i 
Protectorate    have    been   examined,  with  iwing 

results : — 

libber  from  Funtumia  clatlu  this  J.,  1006, 

mm.     Tin'  sample  consisted  of  a   rather  dark 
"  biscuit,"   possess 

containing  moisture,   1-7.  uc,  84*6;  resin,  u-4  ; 

albuminoid  matter,  6-5 ;   and  ash,  0-8  per 

(6)  Rubber     from     Clitandra    orientalis. — The    sample 
was  in  the  (arm  of  s  thin  cake,  dark  brown  in  colour, 
very    Strang    and    elastic,     Ii  moisture,    2*8; 

caoutchouc.  77-0  ;  resin,  8-8  ;  albuminoid  matt  r,  "-4  ;  and 
ash,  l-l  per  cant, 

(r)  Rubber    from    /. ■". 
three  different  localities  were  -  tamined.      Ul  wen    in  the 
form  of  t lii ti  sheet,  pale  in  colour, and  oi  good  elasticity  and 
strength.     The  samples  contained   moisture,    l1'       aout- 
cbouo,  7(3-2:    resin,   14-1  :    albuminoid   matter,  2-0;  and 
ash.  2-8   ii   cent.     The  amount   of  resin  in  rubber  from 
L.  Dawei  probably  varies  with  the  age  of  the  vine,  a  speci- 
men previously  examined  having  contained  only  s  percent. 
of  resin  in  the  dry  material.     The  valuation  in  London  of 
rubbers  (a),  (b)  and  (c),  at  a  tune  when  "  fine  hard  P 
was  5s.  5d.   per  lb.,  and  Ceylon   Pari   "  biscuits  "  6s.  3d. 
per  lb.,  was  5s.  6d.  to  ."is.  7d.,  5s.  9d.  .in. I  5s.  9d.  reaped  I 
Landolphia  Dawei  is  considered  by  chevalier  (Bull. 
Botanique  de  Frame.    1906,    17)   to  be  one  of  the   I 
promising  of  the  Landolphiaa  for  cultivation  in  tropical 
Africa,  at  altitudes  between  500  and  2000  m..  or  at  lower 
elevations  where  there  is  a  fairly  uniform  rainfall  through- 
out the  year.      Monte  Cafe,  with  altitude  700  m.,  average 
temperature   18°   to   20°   C,  ami   annual   rainfall    1-5  in ., 
appears  to  be  a  particularly  favourable  spot.     The  yield 
of  rubber  is  large,  and  the  product  of  good  quality,  specimens 
being  valued  in  Paris  at  12  fr<.  per  kilo(4s.  4d.  per  lb.),  with 
fine   Para   at   5s.    4d.    per    lb.   (compare   above.    Ixmdon 
valuation).  — E.  W   L. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 
obi  page  1162.) 
French  Patents. 

Tanning   crtract.<  :     /  fton   of .      L.    Dufour. 

Fr.  Pat.  367,917,  July  9,  1006. 

The  extracts  are  treated  with  a  mixture  of  hypophosphorous 
and  phosphorous  acids,  or  salts  of  these  acids  with 
sulphurous  acid,  or  sulphites,  bisulphites,  and  hypophos- 
phites.  Such  mixtures  have  marked  reducing  and 
decolorisiiiL'  powers,  which  are  increased  by  the  addition 
of  formalin  and  the  application  ol  s  certain  amount  of 
heat.  The  quantities  of  the  decoloriser  and  the  tem- 
perature of  the  reaction  depend  upon  the  nature  of  the 
tanning  material. — S.  R.  T. 

Chrome  tanning  ;    Process  of .       Lederfabrik  Hirsch- 

berg  vorm.  H.  Knoch  and  Co.  Fr.  Pat.  3t».122.  July  17. 
1906. 
According  to  the  invention,  a  solution  of  the  double 
pyrophosphate  of  sodium  and  chromium  is  decomposed 
by  skin  substance,  and  tans  without  the  formation  of 
acid  or  alkali.  The  double  salt  may  !>e  prepared  before- 
hand, or  produced  during  the  tanning  process  from 
separate  baths  of  sodium  pyropl  md  a  chromium 

salt.     Concentrations  of  10    to  ivengood    ' 

results,  but  should  be  varied  ac  the  quality  of 

the  skin  and  the  kind  of  leather  or  rate  of  tanning  desired. 
The  method  may  be  used  in  conjunction  with  other. 
mineral  or  vegetable  tannages,  and  the  addition  of  neutral 
salts  or  alkaline  bodies,  in  solution  or  suspension,  is 
beneficial.— S.  K.  T. 

«  ;      Preparations    and    applications    of    .     A. 

Helbronnerand  E.  A.  Vallce.    Fr.  Pat.  361,796,  - 
1905. 
Claim  is  made  for  solutions  obtained  by  treating  finely- 


!   ostein   with  OOld  alkaline  solution*,  and  an  int<T- 

mediate   body   produced    bj    arresting   the  action   of  th«- 

alkali    when    a     ti  ■■     mass 

n  formed.     I  he  lattei  ii  soluble  in  water,  ammonia, 

and  from  '  i  from  those 

produced   by  the   proloi  on  of  alkali,   thi 

■ 

re  suitabh 
for  the  preparation  of  textile  fibri 

-    I:    I. 

Tanning  hides  ami  tint  .     L.    Ziegel. 

r.  I'm.  166,288,   ruly  81,  1902, 

or  hides,   p  I   way,  are 

with    a    solution  aluminium     phi 

ide,  and  a     mad   quantity  of  sulphuri 

rotation.     Tin-  process 
I 
duct  is  very  little  affected   bj    i    '"r.  only  a  very 
small  quantity  of  aluminium  salt   bein  i  I  after 

aking.— T.  F.  B. 


XV.-MANURES.  &c 

(Continual  from  ;n?c   1163.) 

French   Patents. 

/'. •//  .    Industrial  triatment  of to  increase  its  content 

of  nitrogen,  in  view  "/  its  application  as  a  manure. 
K.  V.  H.  Bazin.  First  Addition,  dated  July  3,  1906, 
to  Ft.  Pat  360,484,  Dec.  14.  1906  (this  J.,  1906,  488). 

A  NiTP.iEKE.  or  nitrate-producing  ground,  formed  by  the 
aid  of  blocks  of  peat,  as  described  in  the  main  patent,  is 
supplied  with  effluent  from  sewage  septic  tanks.  Such 
sewage,  after  remaining  in  the  tank  loiu  I  I  effect 

the  necessary  fermentation,  may  be  siphoned  on  to  the 
nitriire.  —  E.  S. 

Hates  of  iron  and  aluminium  ;     Treatment  oj  double 

in   order   I  I    phosphoric   acid 

soluble    in    ammonium    citrate.     Pilon,    Buffet,    Uurand- 

Gaaselin  et  de.     Fr.  Pat.  368,521,  July  30.  1 90ft 

Native  phosphates  of  iron  and  aluminium,  either  contained 

in  upright  retort-  or  directly  exposed  to  the  furnace  flames, 

are  slowly  heated   up  to   bright   redness,  the  very  .-low 

radual  character  of  the  heating  being  an  ■■■- 
condition.     The  heatin.  ntly  prolonged  to  expel 

both  the  combined  and  free  water  from  the  mineral. 
It  i-  stated  that  the  described  treatment  renders  the 
insoluble  phosphoric  acid  soluble  in  ammonium  citrate. 

— E.  S, 


XVI.— SUGAR,    STARCH,    GUM.&c. 

(Continued  from  page  1105.) 

rugars ;     /'■  vnges   occurring    in 

.     F.    \\  H.     \     Fempany.     West   Indian 

Bull..  1906,  7.  - 
One  of  the  authors   has  died  attention  to  the 

occurrence  of  'ion  changes  in  Muscovado  sugars 

in  the  West   Indies,  whi  polariscope  test 

in.     It    has    been    observed    that    the 
polari metric  reading  evolved,  and  a  vinous 

odour  is  produced,  which,  if  the  sample  were  enc! 
an   air-tight    vessel,    after    a    time,    becomes    very    strong 
indeed.     To  obtain  an  insight  into  the  changes  that  occur 
during  such   fermentation,    the   authors    have   an 
from  time  to  time,  a  number  o:  I  fermenting 

sugar.     It  was  found   in   all  cases   that   the   polarimetric 
reading  first  increased  and  then  fell;  at  the  same  time,  the 
amount  of  reducing  sugar  was  diminished.     If  a  ferment- 
_  ;r  is  kept    for    any  long    period    of   time,    it    was  • 
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[Dec.  31,  1906. 


found  that  it  undergoes  very  marked  deterioration  in 
appearance.  The  preliminary  rise  of  the  polarisation 
reading  appears  to  be  due.  in  part,  to  the  destruction  of 
the  Uevulose  preceding  that  of  the  dextrose.  That  the 
dextrose  does  undergo  fermentation,  was  proved  by 
inoculating  a  sterile  solution  of  dextrose  (containing 
traces  of  plant  food)  with  fermenting  sugar.  The  destruc- 
tion of  dextrose  accounts  for  the  first  part  of  the  fall  of 
the  polarimetric  reading  of  the  fermenting  sugar  ;  the 
subsequent  fall  is  due  to  destruction  of  sucrose,  as  shown 
by  determining,  at  intervals,  the  percentage  of  sucrose 
by  Clerget's  method.  According  to  Greig-Smith  and 
Steel,  the  decomposition  of  raw  cane  sugar  is  due  to  an 
organism.  Bacillus  levaniformans,  the  spores  of  which 
withstand  a  high  temperature  for  a  considerable  time  ; 
this  organism  inverts  the  sugar  and  converts  the  product 
into  a  gum.  The  authors  have  found  that  fermenting 
muscovado  sugar  contains  an  organism,  or  organisms, 
which,  when  sown  in  sterile  sucrose  solutions  containing 
traces  of  plant  food,  forms  invert  sugar  and  gum,  and 
they  are  inclined  to  the  opinion,  that  at  certain  stages 
of  fermentation  of  fermenting  sugar,  dextro-rotatory 
substances  are  formed.  Bacteriological  examination  of 
fermenting  sugar  showed  that,  in  addition  to  some 
torula-like  forms,  numerous  oval,  free  bacteria,  1 — 2  pp. 
long  and  0-5  pp  broad,  agreeing  fairly  well  with  the 
description  of  B,  levaniformans,  were  present.  On  heating 
fermenting  muscovado  sugar  at  100=  C.  for  1J  hours,  it 
was  found  that  the  samples  were  completely  sterilised  ; 
hence,  unless  the  bacteria,  present  in  the  samples  investi- 
gated, were  free  from  spores,  it  appears  that  muscovado 
sugar  does  not  contain  a  spore-bearing  organism  of  a 
type  very  resistant  to  heat. — L.  E. 

l-Idilol  :    Preparation  and  properties  of  crystallised  . 

G.    Bsrtrand    and   A.    Lanzenberg.     Bull.    Soc.    Chim., 

1906,  t'5,  1073—1079. 
Mditol  was  prepared  as  follows  : — Xylose,  after  solution 
in  water,  was  converted  by  treatment  with  hydrocyanic 
acid,  a  little  ammonia,  and  subsequent  hydrolysis,  into 
a  mixture  of  /-gulonic  and  Mdonic  acids  ;  these  were 
separated  by  alcoholic  crystallisation.  /-Gulonic  lactone, 
which  crystallised  from  the  alcoholic  solution,  was  con- 
verted, by  treatment  with  pyridine,  into  /-idonic  acid.  By 
reduction,  Z-idonic  acid  furnished  i-iditol  which  was 
purified,  first  by  conversion  into  the  tri-benzal  derivative, 
and  finally  by  crystallisation  from  alcohol.  ^-Iditol 
forms  transparent,  deliquescent,  clinorhombic  crystals 
(m.  pt.  73-5°  C.) ;  in  10  per  cent,  aqueous  solution  the 
rotator v  power  is  |"alD20=  =  +3-5°.  The  hexacetate  melts 
at  121-5°:  [a]D*>*  =  +25-33°  in  5  per  cent,  chloroform 
solution. — L.  E. 


Food  products  , 


Standards  of  purity  for 
page   1-229. 


XVIIIJ.. 


Dextrose  ;    Decomposition   of with  ammoniacal   zinc 

hydroxide,  in  the  presence  of  acetaldehyde.     A.  Windaus. 
XXIV.,  page  1234. 

French  Patents. 

-Sugar  ;      Apparatus  for  extracting  molasses  from bi/ 

nfins  of  hot,  compressed  air.     A.   Delettre.     Fr    Pat 
368,007,   April   17,    1906. 

The  object  of  this  apparatus  is  to  extract  molasses  from 
sugar  without  recourse  to  a  centrifugal  machine.  It 
includes  a  compressed-air  chamber  fitted  with  valves 
for  admitting  air,  steam,  and  massecuite,  and  a  valve 
for  discharging  sugar.  A  belt  (consisting  of  an  inter- 
laced steel  wire  supporting  belt,  to  which  is  fastened,  bv 
brass  wire,  a  brass  belt  of  similar  construction),  which 
passes  over  two  drums,  forms  the  bottom  of  the  chamber. 
Massecuite  is  introduced  into  the  chamber  to  a  depth 
of  8 — 10  cm.,  the  air  valve  is  opened,  the  hot,  compressed 
air  drives  the  molasses  through  the  belt  into  a  hopper 
below,  and  the  belt  then  moves  forward  a  distance  equal  to 
the  length  of  the  chamber,  the  sugar  being  therebv  dis- 
charged from  the  latter.  The  cycle  of  operations  is"  then 
irepeated. — L.  E. 


Saccharine  juices  ;    Economical  process  for  purifying 

by  means  of  hydrofluosilicic  acid,  and  the  subsequent 
recovery  of  the  acid.  H.  Bertels.  Fr.  Pat.  368,421, 
June  20,   1906. 

See  Eng.  Pat.  17,554  of  1905  ;  this  J.,  1906,  859.— T.  F.  B. 

Sugar ;     Process    for    denaturing    .     P.     Landouzv. 

Addition,   dated  June   29,    1906,   to  Fr.   Pat.   364,072. 

March   13.   1906  (this  J.,   1906.  901). 
The  inverted  sugar  to  which  tannin  is  added  as  denaturing 
aoent.  mav  be  in  the  form  either  of  massecuite  or  of  svrup. 

— T.  H.'P. 
Starch  or  alcohol  ;   Process  for  extracting from  potatoes, 

together  with  a  paste  rich  in  nutritive  matter.     C.  Steffen. 

Fr.  Pat.  368,002.  July  12,  1906.     XVIII.4.,  page  1230. 
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(Continued  from  page  1168.) 

Brewing  value  of  barlcu  ;  Mealiness  as  a  factor  in  estimating 

the  .     J.  Brand.     Z.  ges.  Brauw.,   1906,  29,  661— 

667. 
The  conclusions  at  which  the  author  arrives  are  briefly 
as  follows  : — An  estimation  of  the  original  steeliness  of 
a  barley  is  no  criterion  of  its  value  for  malting.  A 
knowledge  of  the  degree  of  mealiness  of  a  barley  after 
steeping  gives  important  indications  as  to  the  method 
of  treatment  to  be  adopted  in  the  malt-house,  but 
it  gives  no  precise  information  with  regard  to  the  total 
nitrogen  content  of  the  barley.  Corns  which  remain 
steely  after  steeping  are  always  richer  in  protein  than 
the  mealy  ones  of  the  same  kind,  and  are  also  those  which 
yield  steelv  malt  and  sinkers.  Estimation  of  the  steeliness 
after  steeping  is  of  the  greatest  value,  as  the  irregularity 
of  the  modification  increases  with  the  proportion  of  corns 
exhibiting  this  residual  steeliness.  P.  Lindner  states 
that  it  is  exceptional  for  a  barley  rich  in  protein  to  be 
mealy.  This  observation  seems  to  have  an  anatomical 
basis,  since  barley  corns  rich  in  protein  contain  from  four 
to  six  layers  of  aleurone  cells  and  exhibit  also  an  extra- 
ordinarily dense  deposit  of  so-called  histological  protein  ; 
the  aleurone  layers  of  barleys  poor  in  protein  are  only 
from  two  to  four  cells  in  thickness. — T.  H.  P. 

Beer  ;    Use  of  short-grown  malt  for  the  production  of  full- 
bodied   .     E.    Riiffer.     Woch.    f.    Brau.,    1906,    23, 

671—672. 
Referring  to  a  recent  lecture  on  the  advantages  of  using 
a  short-grown  malt  for  the  brewing  of  full-bodied  beers, 
the  author  relates  how  this  principle  was  being  applied 
50  years  ago.  At  the  brewery  in  question,  the  grist  was 
made  up  with  50  per  cent,  of  malt  grown  as  long  as  possible, 
25  per  cent,  of  malt  of  a  growth  of  only  half  the  length  of 
the  first,  and  25  per  cent,  of  malt  which  had  only  just 
reached  the  sprouting  stage.  The  long-grown  malt 
was  cured  at  a  temperature  of  81° — 87-5°  C,  and  the 
shorter  malts  were  cured  at  62-5° — 69°  C,  the  final  curing 
temperature  being  maintained  for  three  hours.  The 
mash  was  mixed  cold,  and  allowed  to  soak  for  an  hour ; 
heat  was  then  applied  by  the  direct  introduction  of  steam 
into  the  mash  tun,  so  that  the  temperature  rose  very  slowly 
to  62-53  C.  in  about  one  hour.  After  a  pause  of  three- 
quarters  of  an  hour,  the  temperature  was  further  raised 
to  77-5°  C,  and  kept  at  that  for  one  hour  ;  then  the 
wort  was  run  off.  The  hops  were  mixed  with  the  main 
wort  in  the  copper,  and  allowed  to  steep  whilst  the  grains 
were  being  sprayed  with  boiling  water.  When  the  last 
liquors  were  through,  the  wort  was  boiled  for  two 
hours.  The  worts  were  pitched  at  a  gravity  of  14=  Balling, 
and  fermentation  was  started  at  5°  C.  for  summer  beers, 
and  7" — 7-53  C.  for  winter  beers.  The  summer  beers  were 
fermented  for  14 — 16  days  the  winter  beers  for  8 — -10 
days.  Winter  beers  were  brewed  with  a  larger  proportion 
of  long-grown  malt  and  a  smaller  proportion  of  short- 
grown.  The  beers  were  cleared  on  shavings  and  were 
ready  in  14  days.  These  beers  were  distinguished  by 
their  full  body-flavour  and  excellent  condition,  and 
although  highly  attenuated,  they  required  no  "  Krausen  " 
to  prepare  them  for  consumption.— J.  F.  B. 
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Malta*  from  malt ;  Hydrolytie  action  of .     I..  Marino 

an, I    Q,     Fiorentino.     Qh.    chim.    ital.,    1906.    36    |2|, 
3115-  427. 

The  author-  find  that  maltase  ol  malt,  free  from  emuhrin 

and  invertaae,  is  capable,  not  only  of  deoomp 

but  also  oi  hydrolysing  those  natural  and  artificial  gluoo 

sides  which  arc  ,1, raposed    by  emulsin.      Thi 

was  prepared  by  drying  terminated  barlej  a(  25  36  C, 
digesting  it  with  three  times  its  freight  ol  watei  latui  ited 
with  thymol,  filtering,  concentrating  the  filtrate 
40°  ('.  in  vacuo,  and  precipitating  the  ensyme  with  98  pei 
oent  air,, 1ml,  It  had  the  composition  Carbon,  MM) ; 
hydrogen,  7-2  s    nitrogen,  7-53  j    and  ash,   I-,  pei  oent.  j 

and  oontained  braces  of  sulphur.       The  absej I  em 

in  the  maltase  is  shown  by  the  fact  that  when  the  mall 
was  allowed  to  act  upon  amygdalin  in  concentrated 
solution,  the  hydrocyanic  and  set  free  almost  de  troyed 
the  activity  oi  the  enzyme,  since  on  recovering  the  latter. 
it  was  found  to  be  almost  entirely  without  action  Oil 
maltase  or  saJicin.  On  adding  a  trace  of  emulsin  t,,  the 
recovered  maltase,  however,  it   I,  pablc  of  all 

completely  hydrolysing  salicin,  Benzaldehyde  and  hydro- 
cyanic  acid  have  no  influence  on  the  activity  of 
emulsin.  Of  the  artificial  glucosides,  only  the  0  at  i 
merides  of  dextrose  are  decomposed  by  the  maltase, 
and  it  is  concluded,  therefore,  that  the  natural  glucosides 
which  are  decomposed  are  also  j3-derivative>  of  dextrose. 
It  appears  evident  from  the  results  of  these  experiments 
that  one  and  the  same  enzyme  is  capable  of  effecting 
hydrolysis  in  cases  where  it  has  hitherto  been  held  that 
the  action  of  two  or  more  enzymes  is  required.  The 
maltase  from  malt  is  capable  of  synthesising  the  same 
isomaltose  from  dextrose  as  is  the  maltase  from  beer 
yeast.     (See  also  this  J.,  1906.  228.)— A.  S. 

Food  products  ;    Standard*  oj  parity  for  .      .Willi. 

see  next  column. 

Enclish  Patents. 

Brewing ;     Process   oj .     J.    House.    London.     Eng. 

Pat.  18,351.  Sept.  11.  1905. 
A  mixture  of  malt  and  kilned  raw  grain  is  mashed, 
the  temperature  at  the  beginning  being  below  50  J'\. 
and  rising  to  150°  F.,  the  various  enzymes  being  thereby 
enabled  to  exert  their  specific  functions.  The  wort  is  then 
boiled,  and  cooled  to  57°  F..  10  per  cent,  of  malt  being 
mashed  in  at  this  temperature;  the  temperature 
finally  raised  to  75°  F.  The  wort  is  run  off  and 
boiled,  that  retained  by  the  grain  being  expressed  by  air 
pressure.  The  grain  residues  are  hydrolysed  with  acid, 
the  wort  being  filtered  by  fluid  pressure.  The  wort  is 
cooled  in  a  closed  vessel,  aerated  by  cold  air,  and  fer- 
mented  (preferably  with  a  variety  of  types  of  true 
S.cerevisce)  in  a  closed  vessel  supplied  with  sterilised  air, 
the  beer  being  stored  under  carbon  dioxide  gas  pressure. 

— I>.  h. 

Brewing  material,  applicable  also  to  other  purposes,  derived 
from  starch  and  analogous  farinaceous  matt  rials,  and  a 
H*U  and  useful  process  of  making  said  brewing  material. 
T.    B.    Wagner.    Chicago.     Eng.    Pat.    2242.    Jan.    29. 
1906. 
Farinaceous  material  is  mixed  with  water,  so  as  to  form 
I  "  starch  milk  "  (gravity  about  22"  B.).  which  is  heated 
along  with  an  acid  for  40  minutes  unde-  a   pressure  of 
20  lb.,  until  reducing  sugars  begin  to  appear,  their  develop- 
ment being  checked  by  neutralising  the  mass  with  alkali. 
The   product  is  evaporated   to  dryness,   preferably  on  a 
rotary  hot  cylinder.     This  product  is  amorphou 
Fehling   solution,    gives   a    perfect    mash    in    presence   of 
malt,  is  soluble  in  water  at  ordinary  temperature,  gives  a 
violet  or  purple  reaction  with  about  12  per  cent,  of  iodine. 
and   a  reddish-brown    with   about   66   per   cent,    of   that 
reagent. — C.  S. 

Beer  ;  Vessels  for  use  particularly  in  the  sterilised  manu- 
facture of  .     L.  Nathan.  Zurich      Eng.  Pat.   5619 

March  8.  1906.     Under  Int.  Conv..  March  8,  1905. 

The  vesse.1   consists  of  an  outer,  cylindrical,   iron  shell. 

with  an  interior  lining  formed  of  a  number  of  glass  plates 


preferably    of     milk-g  the     shell, 

and  oemented  to  the  latter  with  non-tweOing  oement, 
thi  edge  "'  the  plates  being  oemented  together  with  acid- 
proof  cement.  —  L  E. 

Win*    making]  \     /'. /  </.■■ 

tutphuristng .     E,     \     Barl  Eng,    Pat. 

13,217,  June  7.  1900.     i  adi  i  bit.  Oonv.,  <>  t  27,  1905. 
I'u  i.  |nii  i    p.,    i     i  trough  n  gem  rata  tab     to  the  I 

olumn  oontainin  each   proi  ided 

with  oap  be m.   ,oi   witn    n    I    ho 

oi  srflow,      '  ed    to  ebullition 

at  ■  minimum  temp  ■  ling 

hot  air  onrrent,  which  is  introduced  from  s  heater  thri 
a    valve   adjusted    to    give    the    requisite    reduction    of 
pressure.    The  air  oarries  the  sulphui 
volatile    substances    to   a   condenser,    the    condensation 
products  being  run  to  waste.      The  juice  passes  from  the 
bottom  of  the  column  t,,  the  above-mentioned    he 
then    through    the   regenerator   and    a   cooler,    to    th, 
tnenting  vat.      The  plate-  of  the  column,  and  some  other 
parts  of  the  apparatus,  are  made  of  -an, I -lone,  the  metallic 
parts   with   which   the  juice  com,-   in  contact  being  con- 
structed of  pure  tin. — L.  E. 

French   I'atent. 

Starch    or    alcohol ;     Process    for    extracting    from 

potatoes,  together  with  a  paste  rich  in  nutritive  matter. 
('.  StelTen.  Fr.  Pat.  368.1102.  Julv  12.  1906.  XVIII  I., 
page  1230. 


XVIII.— FOODS  ;   SANITATION;   WATER 
PURIFICATION,   &   DISINFECTANTS. 

(Continued  from  page  1169.) 

(.4.)— FOODS. 

Food  products  ;   Standard*  oj  purity  for .     U.S.  Dept. 

of  Agric,  Circular  No'.  19.  1906. 

In  this  circular  the  standards  of  purity  recommended  by  a 
Committee  of  the  Association  of  Official  Agricultural 
( 'h, -mists,  and  endorsed  by  the  I'.S.  Secretary  of  Agricul- 
ture, are  given.  Brief  extracts  from  these  standards  are 
given  below. 

1.  Animal  products.  —  Uird,  it  is  stated,  contains. 
necessarily  incorporated  in  the  pro,--  oi  rendering,  not 
more  than  1  ]>er  cent,  of  substances  other  than  fatty  acids 
and  fat%  Leaf  lard  has  an  iodine  value  not  greater  than  60. 
Milk  contains  not  less  than  8-5  per  cent,  of  non-fatty 
solids  and  not  less  than  3-25  per  cent,  of  milk  fat.  Cream 
contains  not  less  than  18  per  cent,  of  milk  fat.  Milk  fat 
or  butter  fat  has  a  Reichert-Meissl  value  not  less  than  24 
and  a  sp.  gr.  not  less  than  0-905  at  41 1/40  C.  Butter 
contains  not  less  than  82-5  per  cent,  of  milk  fat.  Cheese 
contains  not  less  than  50  per  cent,  of  milk  fat  referred  to 
the  water-free  substance. 

2.  Vegetable  products. — Flour  contains  not  more  than 
13-5  per  cent,  of  moisture,  1  per  cent,  of  ash,  and  0-5  per 

nt.  of  crude  fibre,  and  not  less  than  1*25  ]>er  cent,  of 
nitrogen.  Maize  meal,  corn  meal,  or  Indian  corn  meal 
contains  not  more  than  14  ]K-r  cent,  of  moisture  and  1-6  per 
cut.  of  ash,  and  not  less  than  1-12  per  cent,  of  nitrogen. 
Oatmeal  contains  not  more  than  12  per  cent,  of  moisture, 
I "5  per  cent,  of  crude  fibre,  and  2-2  |>er  cent,  of  ash.  and 
not  less  than  2-24  per  cent,  of  nitrogen.  Molasses  contain* 
not  more  than  25  per  cent,  of  water  and  5  per  cent,  of  ash. 
Hefiners'  syrup  or  treacle  contains  not  more  than  25  per 
cent,  of  water  and  8  per  cent,  of  ash.  Starch  sugar/ 
anhydrous,  contains  not  less  than  95  percent,  of  dextrose 
and  not  more  than  0-8  per  i  ant.  of  ash  ;  70  per  cent,  sugar 
or  brewers'  sugar  contains  not  less  than  70  per  cent,  of  dex- 
trose and  not  more  than  0-8  per  cent,  of  ash  ;  and  80 
sugar,  climax  sugar,  or  acme  sugar  contains  not  less  than 
80  per  cent,  of  dextrose  and  not  more  than  P5  per  cent, 
of  ash.  Glucose,  mixing  glucose,  or  confectioners'  glucose 
has  a  density  at  loo  F.  ,37-7  ('.)  of  from  41'  B.  (not  more 
than  21  per  cent,  of  waterl  to  45°  B.  (not  more  than  14  per 
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cent,  of  water),  and  contains  not  more  than  1  per  cent, 
of  ash  on  a  basis  of  41  B.  Honey  contains  not  more  than 
25  per  cent,  of  water,  0-25  per  cent,  of  ash,  and  S  per  cent. 
of  sucrose.  Edible  vegetable  oils  and  fats:  The  standards 
are  given  in  the  following  table  : — 


Refractive  index 

Oil  or  fat. 

at  25    i 

Iodine  value. 

1-4660 — 1-4680 

79 — 90 

1-4700— 1-4723 

104—110 

■'  Winter- yellow  " 

cotton-seed  oil   ... 

— 

110—116 

Peanut,  earthnut.  or 

1.4690—1-4707 

S7— 100 

Sesame,  gincili,  or  teel 

oil   

1.4704— 1-4717 

103—112 

Cocoa-  or  cacao-butter 

m.  pt.  30° — 35°  C. 

1.4566 — 1-4598(40    C.) 

33—38 

Cotton-seed  oilstearine 

85 — 100 

Chocolate,  plain  chocolate,  bitter  chocolate,  chocolate  liquor, 
or  bitttr  chocolate  coating  contains  not  more  than  3  per 
cent,  of  ash  insoluble  in  water,  3-50  per  cent,  of  crude  fibre, 
and  9  per  cent,  of  starch,  and  not  less  than  45  per  cent,  of 
cocoa  fat. 

Beverages.  —  Wine  contains  7 — 16  per  cent,  of  alcohol  by 
volume,  and  in  100  c.c.  at  20°  C.  not  more  than  0-1  grni.  of 
sodium  chloride  and  0-2  grm.  of  potassium  sulphate,  and 
not  more  than  0-14  grm.  for  red  wine,  or  0-12  grm.  for  white 
wine  of  volatile  acids,  calculated  as  acetic  acid.  Dry  uine 
contains  in  100  c.c.  at  20c  C.  less  than  1  grm.  of  sugars, 
and  for  red  wine  not  less  than  0-16  grm.  of  grape  ash 
and  1-6  grms.  of  sugar-free  grape  solids,  and  for  white 
wine  not  less  than  0-13  grm.  of  grape  ash  and  1-4  grms.  of 
sugar-free  grape  solids.  For  vinegars  the  minimum 
standards  are  as  follow  : — 


Kind  of  vinegar. 


100  c.c.  at  20°C. 
contain  : — 


Water-soluble  ash 
from  100  c.c. 


Acetic 
acid. 


Solids    Ash. 


Contains   ,  Requires 
phosphoric  for 

acid         neutralisa- 
(P»05)  tion. 


•  Cider,  apple,  (lsevo- 
rotatory)   

Wine,  grape 

Malt,  Ciextro-ro- 
tatory!    

Sugar 

Glucose  

spirit.  distilled, 
grain    


grms.    grm.      ragrms. 
not  less  than 


4 

1-6 

0-25 

1-0 

0-13 

2-0 

0-2 

,. 

— 

- 

c.c  of 
A710  acid. 


30 


*  Solids   contain  not    more    than  50   per    cent,    of   reducing 
sugars. 

Table  salt,  dairy  salt  contains  not  more  than  1-4  per  cent. 
of  calcium  sulphate.  OS  per  cent,  of  calcium  and  magnesium 
chlorides,  and  0-1  per  cent,  of  insoluble  matter,  referred  to 
water-free  substance,     (Jsee  also  this  J.,  1906,  651.) — A.  S. 

Cocoa    nut     oil ;    Alcoholysis    of .     A.     Haller    and 

Youssoufian.     XII.,  page  1226. 

Vicianin,    a    cyanogenetic    glucoside    contained    in    vetches. 
G.  Bertrand.     XX.,  page   1231. 

English  Patent. 

[Milk']     Separators ;      Centrijugal      .       Aktiebolaget 

Separator,    Stockholm.     Eng.    Pat.    21,424,    Sept.    27, 
1906.     Under  Int.  Conv.,  Oct.  23,  1905. 

The  claim  is  for  a  feeding  device  for  milk  separators, 
which  fits  into  the  neck  of  the  apparatus,  and  is  divided 
vertically  into  several  channels.  The  milk  is  fed  down 
some  of  these  into  the  space  opposite  the  distributing 
holes  in  the  discs,  and  the  separated  cream  rises  up  the 
other  channels  to  the  outlet. — W.  H.  C. 


French  Patent. 

Starch    or    alcohol ;     Process    for    extracting    from 

potatoes,  together  with  a  paste  rich  in   nutritive  matter. 
C.  Steffen.     Fr.  Pat.  368,002,  July  12,  1906. 

Potato  slices  are  fed  continuously  into  a  mixer  provided 
with  a  transport  arrangement,  together  with  potato 
juice  in  sufficient  quantity  to  extract  the  starch,  the  juice 
being  then  led  into  a  separator,  in  which  it  is  more  or  less 
freed  from  starch,  and  afterwards  returned  to  the  mixer 
to  act  on  fresh  potato  slices.  The  residue  of  the  potatoes 
is  submitted  to  pressure  in  presses  similar  to  those  em- 
ployed for  pressing  beet  slices,  the  juice  thus  obtained 
being  added  to  the  juice  with  which  the  potato  slices  are 
treated.  The  excess  of  juice,  either  as  it  is  or  after 
removal  of  the  albumin  by  precipitation  and  filtration, 
is  converted  by  evaporation  into  syrup  of  convenient 
concentration,  which  is  mixed  with  the  pressed  potatoes, 
either  before  or  after  these  are  dried  ;  the  mixture  can 
be  employed  directly  for  agricultural  purposes.  This 
process  can  be  used  in  potato-spirit  distilleries,  so  that  in 
addition  to  the  alcohol,  a  drv  material  suitable  for  fodder, 
is  obtained.— T.  H.  P. 


(B.)— SANITATION  ;     WATER   PURIFICATION. 

Refuse  destructor  at  Burslem  Electriciti/  Works.  Elect, 
Engin.,  1906.  38,  294—296.  Science'  Abstracts.  1906, 
9B,  504—505. 
The  destructor  is  of  the  "  Heenan "  type,  with  three 
cells,  which  are  fed  from  the  front.  The  normal  capacity 
of  these  cells  is  25  tons  of  refuse  per  18  hours.  The  com- 
bustion chamber  is  arranged  at  right  angles  to  the  cells, 
and  from  it  the  gases  pass  through  a  Babcock  and  Wilcos 
boiler  capable  of  evaporating  6,000  lb.  of  w:ater  per  hour 
at  a  pressure  of  200  lb.  per  sq.  in.  The  gases  leaving  the 
boiler  are  used  to  heat  the  air  used  for  forced  draught. 
The  air  required  for  this  purpose  is  taken  from  the 
clinkering  floor,  which  tends  to  keep  the  building  well 
ventilated.  The  forced  draught  is  obtained  by  means  of 
an  electrically-driven  centrifugal  fan.  The  following  are 
the  figures  from  an  official  test  of  this  destructor  carried 
out  on  Nov.  14,  1905  :  Duration  of  test,  1\  hours  ;  total 
fire-grate  area,  75  sq.  ft.  ;  heating  surface  of  boiler,  1,966 
sq.  ft.  ;  class  of  refuse  dealt  with  during  test,  trade  and 
domestic.  Total  refuse  burnt  during  test.  26,572  lb.  ; 
average  rate  of  burning  per  hour  per  sq.  ft.  of  grate  area, 
48-8  lb.  ;  total  water  evaporated  during  test  (actual), 
49,990  lb.  ;  evaporation  per  lb.  of  refuse  (actual),  1-S7  lb.  ; 
equivalent  per  lb.  of  refuse  from  and  at  212;  F.,  2-16  lb.  ; 
temperature  of  feed-water  entering  tank,  45  F.  ;  average 
temperature  of  combustion  chamber  during  test,  2.0323  F.  ; 
percentage  of  clinker  (by  weight).  26-5. 

Refuse  destructor  at  Briinn.  S.  Bourdot.  Elekt,  Runds.. 
1906,  23,  331—333,  343—346,  366—369,  and  3S0— 381. 
Science  Abstracts,  1906,  9B,  505. 

Trials  at  Cologne,  carried  out  in  March,  1904,  with 
the  destructor  of  A.  Custodis  and  F.  A.  Herbertz, 
were  entirely  successful.  The  plant  consists  of  seven 
destructor  cells,  with  a  capacity  of  52,500  kilos,  of  refuse 
per  24  hours.  The  refuse  is  collected  in  special  wagons, 
which  are  provided  with  discharging  doors  in  the  bottom. 
A  transporter  system  carries  the  refuse  to  the  storage  bin, 
which  is  of  126  cb.  m.  capacity,  and  has  openings  opposite 
to  each  of  the  cells.  The  refuse  is  burnt  upon  the  grate 
with  an  air  pressure  of  350  mm.  water  (14  in.),  at  the  rate 
of  313  kilos,  per  sq.  m.  of  grate  surface  per  hour.  Two 
chambers  lined  with  refractory  material  are  built  behind 
the  cells,  and  complete  the  combustion  of  the  lighter 
particles  of  refuse  carried  away  with  the  draught.  A 
Babcock  and  Wilcox  Water-tube  boiler  is  installed  next 
to  the  destructor  cells,  having  108  tubes  and  220  sq.  m. 
of  heating  surface.  This  boiler  can  be  heated  either 
by  the  destructor  cell  gases  or  independently  by  coal. 
An  economiser  and  a  chimney  40  m.  in  height 
complete  the  plant.  The  steam  generated  is  used 
or    driving    a     300-h.p.     turbine     and    dyna'mo,    which 


Dec.  si.  i9o«]        c,    XIX     PAPBR,  PA8TBBOARD,  Ai      Ci    XX      Fix  i:  m  i.mi-  \i  ■ 


1231 


supply   the   powei    required   for  running   the 

plant.      A     25-h.p.     motor     drives     the     Fans     whioh 

provide    the    blast     for    the    deetruotor    cells.      i 

deliver  108  cl>.   m.  and   130  ob.   i or    per    minute 

respectively.  The  clinker  from  the  cells  is  ground  in  :i 
special  null  and  sold.  A  test  run  with  the  plan)  gave  an 
evaporative  effect  of  113  kilos,  of  water  for  l   kilo 

refuse,  with  8-8  per  cent,  of  carbon  dioxide  in  tl ril 

gases,  and  an  exit  temperature  from  the  boiler  plant  of 
278  ('.  The  total  material  charged  during  this  run  was 
26,888  kilos.,  at  the  rate  of  2,782  kilos,  per  hour,  and  the 
weight  of  clinker  removed  was  12,938  kilos.,  with  an 
additional  3.473  kilos,  of  Hue  dusl  and  ashes.  Extended 
trials  with  the  destruotor  plant  during  January,  February, 
and  March.  1908,  -how  a  mean  evaporative  effect  of  1-06 
kilos,  of  water  per  1   kilo,  of  refuse. 

Fv;i  [SB  Patent. 

Water  /or  boiler  feeding,  laundry, and  other  work;    Appa- 
ratus /or  softening,  heating,  and  purifying .    A.  B.  < 

and  J.  A.  Danks,  Netherton,  Staffs.     Big.  Pat 
Oct  7,  1905. 

The  heated  water  is  run  into  a  small  tank,  fitted  with  i 
float  operating  the  valve  of  the  reagent  tank,  so  as  to 
admit  a  predetermined  quantity  of  the  reagent  into  the 
water  tank.  The  mixture  is  discharged  into  a  mixing 
chamber,  fitted  with  doping  shelves  ;  and  from  the  bottom 
of  this  chamber  it  ascends  into  an  intermediate  settling 
chamber,  in  which  it  flows  through  a  number  of  narrow 
orifices  and  over  inclined  shelves,  to  induce  the  deposition 
of  the  precipitated  impurities.  From  the  top  of  this 
chamber,  the  water  is  drawn  through  a  pipe  into  the 
bottom  of  a  second  settling  chamber,  from  the  bop  of  whioh 
again  it  flows  to  a  bottom  filtration  chamber,  and  thence 
to  the  soft-w  atcr  tank.  Means  are  provided  for  heating  the 
water  as  it  enters  the  apparatus,  and  keeping  it  at  a  regular 
temperature  during  its  passage  through  the  same,  either  by 
direct,  live  steam  or  by  exhaust  steam  in  pipes. — C.  S. 


XIX—  PAPER,   PASTEBOARD,  &c. 

(Continual  from   /*/</-     II  To. 

English  Patent. 

sizing  composition  for  use  in  the  manvfacturi  •>!  wiper,  and 
protest  of  producing  same.  Soc.  Anon.  Mirabet.  Barce- 
lona. Spain.  Kng.  Pat.  10,486.  May  4.  1906  Under 
Int.  Conv..  May  6,  1905. 

^ee  ft.  Pat.  355,S52of  1905;  this  J.,  1905,  1252.— T.  F.  B. 

French  Patents. 

Celluloid;    Non-inflammable  ■ containing  no  can  : 

L.    Bethisy,    L.    Foucbard,   and    E.    Vignes.     Fr.   Pat. 
368,004,  July  12.  1906. 

Bleached  tetranitrocellulose.  containing  40  to  45  per 
cent,  of  water,  is  incorporated  with  about  5  per  cent,  of  a 
liquid  hydrocarbon,  preferably  essential  o'1  of  aspic,  and 
also  with  the  necessary  colouring  matter.  The  mixture  i- 
then  treated  with  a  mixture  of  alcohol,  ether,  acetone,  and 
amy]  acetate  for  about  six  hours,  when  it  is  rolled  into 
sheets  between  rollers  heated  to  60s  C.  A  mixture  of 
ether,  boric  acid,  calcium  ethylatc  (75  per  cent. I.  and 
ammonium  thiocvanate  is  then  run  on  to  the  sheets,  and 
the  rolling  is  continued.  The  product  is  submitted. 
in  a  closed  vessel,  to  a  pressure  of  ISO  atmospheres,  and  is 
heated  by  steam  at  90°  C,  for  live  to  six  hours,  after 
which  it  is  cooled  by  means  of  water  while  Mill  under  great 
pressure,  and  dried.— T.  F.  I'.. 

silk-,  artificial  :  Production  of  from  collodions  made 

with  acetont  or  ethyl  acetate,    ,1.  A.   F.  II.  BouiUier.     Fr. 
Pat.  368,190,  July  19.  1900.      V..  page  1217. 


XX.— FINE  CHEMICALS,   ALKALOIDS, 
ESSENTIAL    OILS.    AND    EXTRACTS. 
<  'ontinued  /r..„i  pagi    i  i 

Quiniio  formates,     II.  Lacroix     J.  Pharm.  Chun..  I 

24.  183     I'l 
ml  quinim  to   lose  its  acid   al 

.'io  c. .  and  i-  enui|,leti'ly  dissoi  iated  at  95  C,  thi  residue 
being  alkaloidal  quinine   and    n 

alao  dissociates  on  solution  in  cold  water  into  free 
formic  a.id  and  basic  quinine  formate.  Basic  guinim 
formate   or    "  quinoform  "    i-  •  n     in     boiling 

aqo is   solution:     it    I -    pari    of    ii-   acid    neai    the 

melting  point,  which  is  L09    C,  and  not   132    Q  as  pre. 

viously  stated  (this  J..   1905,  902).     It-  ratal bow 

d  as  1<>]D20,=  -  144-2  .   and   not   |„|u_  -  141-1  . 

—  J.  ().  11. 

Vicianin,   n   cyanogenetic  glucoside   contained   m    vetches, 

i..  Bertrand,  Compt.  rend..  1906,  143.  832  834. 
Tins  glucoside  is  contained  in  a  member  of  the  vetch 
family.  Picia  angustifolia,  widely  distributed  in  Franc-. 
Ii  crystallises  in  the  form  of  colourless  needle-,  and  i- 
very  soluble  in  hot  water,  but  only  slightly  so  in  cold 
i  ;  whilst  being  soluble  to  a  small  extent  in  alcohol, 
it  is  insoluble  in  petroleum  spirit,  benzene,  carbon  bisul- 
phide, and  chloroform.  It  melts  at  1603  C,  and  its 
saturated  aqueous  solution  at  It;  ( '.  ha-  the  rotatory 
power  -  20  .7.  The  glucoside  contains  3'2  per  cent,  of 
nitrogen,  which,  on  treatment  with  emulsin.  is  liberated 
entirely  a-  hydrocyanic  acid.  The  seeds  of  tic  plant 
yield  about  0075  per  cent  of  hydrocyanic  acid,  which 
fact  renders  their  presence  in  fodder  dangerous  to  animals. 

u.  r.  s. 

Hydrazine  salts  ;  lodometric  determination  of .  and  its 

application  in  volumetric  analysis.  E.  Rimini.  XXIII.. 
page  1233. 

English  Patents. 

ICrgot  ;  .Y.  ibstance  from  Q,  U.  Ellis, 

London.  From  E.  Merck.  Darmstadt.  Germany.  Eng. 
Pat.  239,  Jan.  3,  1906. 

Claim  is  made  for  the  manufacture  of  a  crystalline  sub- 
stance from  ergot,  by  treating  an  aqueous  extract  of  ergot 
with  barium  hydroxide,  removing  the  excess  of  baryta 
from  the  filtrate,  filtering,  and  evaporating  to  a  syrupy 
residue.  The  residue  is  crystallised  from  alcohol,  i  )r. 
the  aqueous  extract  may  be  evaporated,  and  the  residue 
extracted  with  boiling  dilute  alcohol.  Claim  is  made  for 
the  substance  so  obtained,  which  has  the  followinc  pro. 
parties.  It  is  a  nitrogenous  substance  easily  soluble  in 
water,  but  insoluble  in  absolute  alcohol,  ether,  and  light 
petroleum.  It  crystallises  from  75  pet  cent,  alcohol  in 
colourless  needles.  When  carefullv  heated  it  sublime-. 
(See  this  J.,  1906,  906.)— F.  Shdsl 

Catechine  ;  Proct-st  of  converting into  calechu-tannic 

acid.  W.  Osborne  and  H.  Schupp,  Munich.  Germany. 
Eng.  Pat.  18,004.  Ausr.  10,  1906.  Under  Int.  Conv., 
Aug.   14,   1905. 

Catechin  [catechuic  acid]  can  be  converted  into  catechu 
tannic  acid  by  heating  pure  catechin,  or  catechu  containing 
catechin,  in  a  melted  resinous  mass  of  colophony,  mastic, 
Burgundy  pitch  or  the  like,  with  or  without  the  addition 
of  stearine,  paraffin,  wax,  gutta|>ercha  or  the  like.  The 
advantage  of  this  method  is  that  the  proper  temperatiin- 
for  the  reaction  can  be  easily  maintained,  and  the  acid  is 
protected  from  oxidation. — F.  Suns. 

Alcohols,  ami  especially  ethyl  alcohol;  Depriving of 

iraler.  Elektrochem.  Wcrke.  li.m.b.H..  Kitterfeld. 
Germany.  Eng.  Pat  21,567,  Sept.  29.  1906.  Coder 
Int.  Conv.,  Sept.  29,  1905. 

The  alcohol  is  heated  one  or  more  times  in  presence  of 
granulated  calcium,  and  then  distilled. — C  S 
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United  States  Patent. 

Carbon     tetrachloride  :      Manufacture    of .     J.     M. 

Matthews.  Philadelphia.  Assignor  to  P.  Darlington. 
(Ireat  Barrinaton.  Mass.  I'.S.  1'at.  835,307,  Nov.  6. 
1906. 

A  mixtike  of  an  alkaline-earth  chloride  (preferably 
calcium  chloride)  and  carbon  in  suitable  proportions  is 
heated  to  a  high  temperature,  e.g.,  by  an  electric  current, 
in  presence  of  a  non-oxidising  gas,  whereby  a  mixture 
of  a  carbide  and  chlorine  compounds  of  carbon  is  produced  : 
the  carbon  chlorides  arc  subsequently  treated  with 
chlorine  to  convert  them   into  carbon   tetrachloride. 

— T.  F.  B. 

French  Patents. 

Dialhdbarbituric    arid*:      Process   for    preparing . 

Farbenfabr.  vorm.  F.  Haver  und  Co.  Fr.  Pat.  367.872. 
July  7,  1900.     Under  Int.  Conv..  Dee.  7.  1905. 

Diirethanes  of  dialkyl inalonic  acids  are  converted  into 
dialkybarbituric  acids  by  heating,  either  alone,  or  in 
presence  of  urea,  diphenyl  carbonate.  &c.  The  diure- 
thanes.  obtained  by  the  condensation  of  2  mols.  of  urethanc 
with  1  mol.  of  dialkylmalonic  acid,  may  be  heated  for 
live  hours,  at  200  to  210  C,  or  a  mixture  of  10  parts  of 
the  diurethane  with  7  parts  of  urea  mav  be  similarly 
heated.  (Compare  Eng.  Pats.  14.161  and  23,718  of 
1905;   this  J..  1905,  1188.  and  1900.  1002.)— T.  F.  B. 

Salicylic  acid  ;    Process  for  preparing  new  derivatiiH  s  &f 

,  and  new  intermediaU  products  there/or.     Farben- 

fabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  368.133,  Julv  17. 
1906.     Under  Int.   Conv.,   March  22,   1906. 
By  the  action  of  phosphorus   pentahalides  on  anhydro- 
methylene-citrie    acid     (HOOC.CH^C^^^CrL,,   the 

corresponding  acid  halides  are  obtained  ;  these  may  be 
combined  with  salicylic  acid,  forming  anhydromethylene- 
citrylsalicylic  acid. — T.  F.  B. 
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(Continued  from  jiage  1174.) 

Light  :  A  new  action  of .  and  its  photographic  appli- 
cation. F.  Alefeld.  Chem.-Zeit.,  1906,  30,  1087— 
1090,   1127—1128. 

By"  coating  sheets  of  material,  capable  of  resisting  a  dull 
red  heat,  with  thin,  amorphous  layers  of  certain  solutions 
capable  of  yielding  coloured  residues,  drying,  exposing  to 
light  behind  a  negative,  and  finally  heating  strongly, 
positives  were  obtained,  in  which  the  shadows  were 
represented  by  the  residue  of  metal,  the  substance  having 
apparently  migrated  towards  the  more  transparent  parts 
of  the  negative  under  the  influence  of  light  ;  no  chemical 
action  of  any  kind  was  detected.  The  most  suitable 
substances  are  the  resinates  and  thioresinates  of  the 
heavy  metals,  such  as  are  used  in  potteries  in  the  pro- 
duction of  "  lustre  ware  "  ;  all  the  heavy  metal  compounds 
tried  gave  similar  results,  as  also  did  an  aqueous  solution 
of  ferric  chloride,  and  certain  solutions  of  organic  sub- 
stances. '.;/..  colophony  in  toluol,  Venetian  turpentine, 
and  certain  other  essential  oils,  natural  asphaltum 
dissolved  in  chloroform,  benzene,  &c.  collodion,  and  a 
solution  of  an  extract  of  yeast.  Glass,  porcelain,  and 
metal  are  most  suitable  as  supports.  The  process  possesses 
the  disadvantage  that  it  is  not  found  possible  to  obtain 
pure  whites,  owing  to  part  of  the  metal.  &c,  always 
remaining  beneath  the  dense  portion  of  the  negatives. 
The  time  required  for  full  exposure  is  1  ,"i  to  :JH  minutes, 
but  a  few  seconds  only  suffices  to  produce  some  effect 
upon  plates  dried  for  a  short  time  at  the  ordinary  tem- 
perature. The  duration  and  temperature  of  the  drying 
oi  plat.-  have  a  very  great  effect  on  their  sensitiveness, 
high  temperatures  especially  tending  to  reduce  the  rapidity 
of  the  action.— T.  F.  15. 


Photographic    plates    or    papers ;     Hardening   the    gelatin 

film  of in  the  fixing  bath.     A.  and  L.  Lumiere  and 

A.  Sevewetz.  Phot,  Wochenbk.  1906,  32,  41.  Chem.- 
Zeit..  "1906.  30.  Rep.,  408. 
Formaldehyde  in  its  different  forms,  and  aluminium 
and  chromium  salts  cannot  be  used  in  the  fixing  solution  for 
various  reasons  ;  it  is,  however,  found  that  aluminium 
or  chromium  salts  in  conjunction  with  sodium  bisulphite 
will  satisfactorily  harden  the  gelatin  film  of  photographic 
plates  or  papers  when  added  to  the  thiosulphate  solution. 
Five  grms.  of  chrome  alum,  or  15  grins,  of  potash  alum 
and  10  to  15  c.c.  of  "commercial"  bisulphite  solution 
are  added  to  1  litre  of  15  per  cent,  sodium  thiosulphate 
solution  ;  no  advantage  is  obtained  by  further  addition 
of  bisulphite  or  alum.  After  the  chrome  alum  treatment, 
the  gelatin  will  withstand  a  temperature  of  100°  C,  but 
the  turn  treated  with  potash  alum  cannot  be  heated  above 
75°  C.  with  safety.  The  above  treatment  does  not 
prejudice  subsequent  intensification,  reduction,  or  colour- 
ing of  the  film.— T.  P.  B. 

Diffraction  gratings  :   Intensification  of  glass .     K.  W. 

Wood.     Phil.  Mag..  1906.  12,  585—588. 

Imperfectly  ruled  glass  diffraction  gratings  can  be  much 
improved  by  immersion  for  one  or  two  minutes  in  1  per 
cent,  hydrofluoric  acid  solution,  the  back  of  the  glass 
being  covered  with  paraffin  wax  to  prevent  the  develop- 
ment  of  latent  scratches. — T.  F.  B. 

English  Patent. 

Photographic  and  utlicr  prints;    Production  of .      J. 

Bieder,  Miinchen,  German  v.     Eng.  Pat.  23.109,  Nov.  10, 

1905. 
See  Fr.  Pat.  359,218  of  1905  ;  this  J.,  1906,  393.— T.  F.  B. 

French  Patent. 

Ossein  ;      Preparations    and    applications    of .     A. 

Helbronner    and    E.    A.    Vallee.     Fr.    Pat.    361,796, 
Sept.  26,  1905.     XIV.,  page  1227. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

(Continued  from   page    1175.) 

English  Patents. 

Explosives.     W.    Venier,    Vienna..  Eng.    Pat.    6705, 

March  20.   1906. 

See  Fr.  Pat.  364,461  of  1906  ;  this  J.,  1906,  911.— T.  F.  B. 

Explosives.     C.  G.   Luis  and  J.   C.  Williamson,  London. 

Eng.  Pat.  20,889.  Sept.  20,  1906. 
Green-oil  or  red-oil,  an  oil  purified  by  fractional  dis- 
tillation from  the  tar  obtained  from  certain  varieties  of 
"  brown  coal."  is  mixed  with  an  oxidising  agent  such  as 
ammonium  nitrate  or  ammonium  perehlorate.  This 
explosive,  it  is  claimed,  is  very  powerful,  does  not  freeze, 
and  is  therefore  useful  as  a  blasting  explosive.  A  mixture 
of  12  per  cent,  of  green-oil,  72  per  cent,  of  ammonium 
I ici chlorate,  and  16  per  cent,  of  trinitrotoluene  gave  good 
results   on   trial.  —  B.  J.  S. 

United  States  Patent. 

Powder     strips;      Machine     for     cutting .      J.     T. 

Thompson,  Assignor  to  the  E.  I.  Du  Pont  De  Nemours 
Powder  Co.,  Wilmington.  Del.  U.S.  Pat,  827,674, 
July  31.  L906. 

See  Fr.  1'at.  367.945  of  1900;   following  these.—  T.  F.  B. 


French  Patent. 

Powdt  r  ;    Machine  for  cutting  hands  of .     The  E.  I. 

Dn   Pon1   De  Nemours  Powder  Co.     Fr.  1'at.  367,945, 

.Inly   10.  1906. 
Tin:   machine  comprises  a  scries  of  rollers,  arranged  in 
groups,  with  different  working  apertures;  a  disc  provided 
with  corresponding  orifices ;  a  cutting  disc  with   blades, 
the  rollers   and   perforated  disc-  being  relatively  adjustable, 
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INORQANH      Ql    [NTIT  1/7  17. 

Copper  ;    Volumetric  determination  of  <><t!   potassium 

iodide.     II.    Cantoni    and    \l.    Rosenstein.     Bull.    Soo, 
Chim.,  1906,  35.  1069     1073. 

The  authors  show,  bj  several  series  of  experiments,  thai 
the  accuracy  of  the  iodine-thiosulphate  method  (or 
determining  oopper,  is  dependent  on  certain  conditions 
under  which  the  analysis  maj  be  performed.  The  titration 
i<  considerably  affected  by  the  degree  of  dilution,  by  the 
presence  of  free  acetic  acid,  and,  to  a  small  extent  by  the 
presence  of  sulphates  of  potassium,  sodium,  ammonium, 
zinc,  ami   manganese.     In  working   with  state 

and  the  alkali  acetates,  the  differences  which  result  are  bul 
trilling  and  may  be  neglected.     The  standard  i  the 

thiosulphate  solution  should  be  executed  under  definite 
conditions,  and  these  same  conditions  should  be  subse- 
quently adhered  to  as  closely  as  possible  in  the  analyses. 

L  E. 

Zinc;    ferrocyanidi   method  for  tli>  determination  "/ . 

\V.    H.    Seaman,     Mining    World.     1906,    544 

The  author  has  made  a  large  number  of  experiments  to 
determine  the  influence  of  varying  conditions  on  the 
ferrooyanide method  for  zinc.     He  shows  that  Low  is  right 

in  giving  warning  against  the  u I  granulated  lead  for  the 

removal  of  copper,  as  adopted  by  the  Committee  on 
I'niforniitvof  Analysis  of  the  Society  oi  Western  Chemists 
and  Metallurgists  (Pennsylvania).  Some  of  the  lead  used 
passes  into  solution  and  then  consumes  feTrooyanide, 
leading  to  high  results.  Instead  of  lead,  aluminium  should  !»• 
used  to  remove  the  copper,  the  presence  of  aluminium 
in  the  solution  not  affecting  the  results.     A.  G.  I.. 

Beryllium  [Glueinum']  .■  Separation  <>/ from  aluminium. 

C.  Friedheim.  Her..  1906,  39.  3868  3869. 
(ii.ASSMANN's  proposal  (this  J.,  1906,  1121),  to  effect  the 
separation  of  beryllium  from  aluminium  by  means  ol 
sodium  thiosulphate.  is  not  new.  Chancel  in  1858  tirst 
proposed  the  use  of  thiosulphate  to  precipitate  alumina. 
and  Joy.  in  1863,  applied  the  reaction,  unsuocessfull; 
separate  aluminium  from  beryllium.  Zimmermann  in 
1888.  at  the  author's  suggestion,  rei  work,  and 

found  that  good  results  were  obtainable  provided  the 
two  metals  were  present  in  about  equal  proportions, 
<  Jlassmann's  results  were  obtained  on  mixtures  in  about 
these  proportions.  The  precipitate  is  not  simply  a 
mixture  of  alumina  and  sulphur,  but  contains  m  addition 
basic  sulphate  and  sulphite.     (See  also  this  J.,  1906,  HIT. 

.1.  I     D. 

Nitrate*;    Determination  of 1'.  S.  Sinnatt.     Chem. 

S  .  I'roc.  1906,  22. 
Kxecht  and  Hihbert's  method  for  the  estimation  of  picric 
acid  (this  J..  1903,  70'J)  may  be  applied  to  the  estimation  of 
nitrates.  The  process  depends  on  the  conversion  pi  the 
nitrate  into  picric  acid  by  means  of  phenolsulphonio  a.  id. tin- 
picric  acid  being  subsequently  estimated  by  titanium 
trichloride.  Ten  c.e.  of  the  solution  of  potassium  nitrate 
containing  0T  per  cent,  of  potassium  salt  were  evaporated 
to  dryness  in  a  steam  oven.  .">  i  .c.  of  a  solution  of  phenolsul- 
phonio acid  added,  and  the  heating  continued  for  half 
an  hour.  The  whole  was  then  washed  into  a  Mask.  and. 
after  adding  hydrochloric  acid,  titrated  with  titanium 
trichloride.  Three  titrations  carried  out  in  the  above 
manner  required,  for  0-01  grm.  of  potassium  nitrate,  20-14, 
20-47.  and  20-2  e.c.  of  titanium  trichloride  |  1  CC 
0-0004860    arm.  of  potassium  nitrate),  corresponding 
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lli/drazini'     tudts ;      ladomctric     determination     "/ 
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ORQ  [NIC     Ql    Will  1771  /  . 

Hydrazine  talis;    lodometrie  determination  "/ .  and 

application     n.     volumetric    analum        L      Rimini 

\hi  K.  Acoad.  dei  Lin  bl  R I 15   . 

Chem.  Centr.,  1906,  2.  1602     1663. 

Tananthoi  lified  his  met  ho.  I  for  the  determination 

of  hydrazine  (this  J.,  1899,  1059]  bj  working  m  alkaline 
solution,  and  thus  avoiding  the  formation  of  iodine  from 
tin-  interaction  of  iodide  and  iodate.  With  hydrazine 
sulphate,  the  reaction  proceeds  according  to  tin-  equation  : 
3(X.,ll,.II..Si  >,|  +2KIOj+8 Hull 
3Ng  +  2KI  +:iK..S(  i,  +  12H..,t  i. 
The  evolution  of  nitrogen  i-  I  omplete  and  rapid. 

In  the  determination  of  formaldehyde  by  Riegler's 
method  ithi<  J.,  1901,  610)  the  excess  of  hydrazine  should 
Ik-  titrated  with  iodate  in  alkaline  solution.  If  iodide  lie 
present,  the  solution  must  Ik-  acidified  in  order  to  decom- 
pose the  excess  of  iodate.  and  titrated  back  with  sodium 

thiosulphate,  2  mols,  of  iodate  being  equivalent  to  :t  mols. 

of   hydrazine. 

The  following  method  i-  recommended  in  place  of  that 
ii  ESbler  (this  J.,  1905,  1257)  for  the  determination  of 
mercury.     A  concentrated  solution  of  hydrazine  sulphate 

is  made  neutral  to  methyl  orange,  and  a  measured  excess 
ol  V/2  sodium  hydroxide  solution  and  the  mercury  salt 
under  examination,  arc  added.  \lt.T  heating,  the  whole 
is  made  up  to  a  definite  volume,  and  in  an  aliquot  part 

of  the  clear  solution,   the  remaining  alkali   is  determined 

by  titration  with  N/2  acid.    The  reaction  ia  expressed 

by  the-  equation  : 

\..H4.H.,SOt-r2H2CI.,  +  .-)Xa()H  = 
4Naa+NaHS04+2Hg+Ng+5HaO. 
I'aniiam's  method  (this  .1..  1904,  ^>2i  for  the  determina- 
tion of  persulphatee  if  stated  to  give  too  nigh  results.     The 
owing    method    is    proposed: — A    solution    of    the  jier- 
sulphate,  neutral  to  methyl  orange,  is  treated  with  a  solution 
of      hydrazine      sulphate      neutralised      with      potassium 
hydroxide,    then    shaken    with    a    known    quantity    of   a 
standardised  solution  of  potassium    hydroxide,   and   after 
five   minutes,    the  excess   of   alkali    titrated    hack. 

2K2SaOg+NgBU,KHSOA+5KOH= 

N2+5K2S04+5H2(  l.  —A.  •-. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 
(Continued  from  pagt    1177.1 

Sulphur  ;   Nott    on   thi    fublimation   nf nl  unlit 

temperatures.     K.  .1.   Hoes.     Scient,    I'm,.  Roy,  Dublin 
Soc.,  1906,  11.  105— I  oti. 

Twenty-five  years  ago  the  author  placed  some  fragments 

of  sulphur  in  B  class  tube,  which  was  then  exhausted. 
I.  and  placed  in  a  drawer  After  nearly  twenty  year- 
had  elapsed  a  very  minute  crystal  was  observed  on  the  wall 
of  the  tube,  which  was  then  hung  on  a  wall  and  examined 
at  intervals.  At  the  present  time  the  whole  of  the  -id-- 
of  the  tube  furthest  from  the  wall  is  studded  with  minute 
crystals,  which  are  apparently  rhombic,  hut  show  greater 
complexity    than     crystals    deposited     from     Solutions    of 

sulphur. — A.  s. 

Minrral  spring*  ;    Fractionation  of  the  rare  gnu  from  thi 

■-•  of .     Proportions  of  helium.    C.  Moureu  and 

R.  Biquard.     C'ompt.  rend.,  1906.  143.  79fi 

The  authors  have  fractionated  the  residue  of  argon. 
helium,  neon,  &c.  remaining  after  removing  the  other  gases 
from  the  gas  obtained  from  various  mineral  springs,  by 
means  of  the  absorptive  action  of  charcoal  at  a  low  tem- 
|>erature.     The  tabic  In-low  gives  the   amounts,   expn- 
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as  percentages  of  the  total  volume  of  gas  obtained,  of  the 
rare  sa~.  ^  as  a  whole,  and  of  the  helium  present  : 


Spring. 


Total 
rare  gases. 


Helium. 


Badgastein      

ia  

Plombieres,  Vauqnelin. 

Xo.  S 

Crucifix 
No.  5 
Capucins    . 

Bains-les-Bains 

I.uxcuil,  Dames     

Grand  Bain    . 

Maizieres 

Bourbon-Lancy,  Reine. 
Lymbe 

Aix-les-Bains      

Salins-Moutiers 

Saint  Honor6 

Pougues 

Xeris    

Vichy,  Hopital 

Cl'.omel      

,,       Botissange     . . . 

(luitel-Guyon 

Dax.  Xehe      

,,    Trou  des  paubres  . 

Ax.  Viguerie 

Bagneres,  Salies    

t'auterets,  Cesar     

„        Mauhourat    . 

Bois    

Raillere      

Eaux-Bonnes      

Kaux-Chaudes    

Caldellas      


1-35 

0-189 

0-279 

0-064 

2-03 

n-258 

1-78 

0-292 

1-56 

0-201 

1-65 

0-104 

1-45 

0-036 

1-24 

0-198 

2-09 

0-87 

2-11 

0-77 

6-39 

5-34 

2-90 

1-75 

3-04 

1-84 

1-19 

0-037 

0-77 

0-il 

2-08 

0-91 

0-015 

0-002 

2-10 

1-06 

0-09 

0-0012 

0-124 

0-0013 

0-0428 

0-0038 

0-024 

0-00063 

1-44 

0-0345 

1-2 

0-005 

1-55 

0-097 

1-60 

0-04 

1-56 

0-237 

1-53 

0-04 

1-52 

0-102 

1-21 

0-108 

1-80 

0-613 

1-43 

0-140 

1-16 

0-017 

—  J.  T.  D. 

Carbon  and  hydrogen  ;■  Direct  union  of at  high  tem- 
peratures. J.  N.  Pring  and  R.  S.  Hutton.  Chem.  Soc. 
Trans.,  1906,  89,  1591—1601. 
Is  the  authors'  experiments,  which  were  carried  out  at 
temperatures  ranging  from*  1000°  C.  up  to  about  2800°  C, 
a  carbon  rod  mounted  at  its  ends  in  water-cooled  brass 
tubes  was  heated  electrically  in  an  atmosphere  of  hydrogen, 
in  a  glass  tube,  or  a  water-jacketed  metal  bell-jar.  The 
carbon  was  previously  purified  by  heating  in  a  vacuum, 
and  in  some  cases,  also,  by  heating  in  chlorine.  Minute 
quantities  of  acetylene  are  produced  at  1700°  C,  but  below 
1800°  C.  the  percentage  is  scarcely  measureable  by  ordinary 
gas-analysis  methods.  The  percentages  of  acetylene 
in  the  gas  after  the  experiments  are  given  in  a  table,  from 
which  the  following  figures  are  taken: — At  1870°  C. in 
9  mins.,  0-42  per  cent.;  1900°  (17  minutes),  0-26; 
2000°  (20  minutes,  0-55;  2000°  (16  minutes,  carbon 
specially  purified  with  chlorine),  0-88  ;  2400°  (4  minutes), 
3-26  ;  2'500°  (4  minutes),  4-20  ;  2700°  (2  minutes),  2-75— 
3-05;  and  2800°  C.  (1  minute,  equilibrium  probably  not 
obtained),  2-73  per  cent.  In  all  eases  a  small  amount 
of  methane  was  produced,  but  this  was  less  when  the  carbon 
was  specially  purified  with  chlorine,  and  in  general  the 
greater  the  precautions  were  to  improve  the  quality  of  the 
carbon,  the  less  methane  was  formed.  This  tends  to  support 
Berthelot's  view  that  with  pure  materials  hydrocarbons 
are  not  formed  at  1200°  C.  as  stated  by  Bone  and  Jerdan 
(this  J.,  1901,  696).— A.  S. 

Solutions  ;    Contributions  to  the  theory   oj .     /.   The 

nature  oj  the  molecular  arrangement  in  aqueous  mixtures 

nj  the  lower  alcohols  and  acids  oj  the   -paraffin  series. 

II.   Molecular  complexity  in  the  liquid  state.     Ill,  Theory 

nj  the  inlermiscibility  oj  liquids.     J.    Holmes.      Cheni 

Soc.  Trans.,  1906,  89,  1774—1786. 

I.  The  differences  in  volume  which   occur  on   mixing  the 

lower  alcohols  (methyl,  ethyl,  and  normal  propyl)  and  acids 

(formic,    acetic,    propionic,    and   normal    butyric)    of   the 

paraffin  series  with  water,  were  calculated  from  available 

data,    and   it   was   found    that   in   all   cases   the   greatest 

difference   between   the  percentage   of  alcohol  or  acid   by 

volume   in   the   mixture   and   the   theoretical   percentage, 

assuming    that    no    contraction    took    place    on    mixing, 

occurred    approximately    at   the    point   representing   an 

admixture      of     equal      molecular      volumes,      referred 

to     the     gaseous     state.      The     results     are     discussed 

on    the    assumption    that,    the    tree    path    of    a    liquid 

molecule     can    he    represented    by    a    spherical    surface 


and  it  is  argued  that  they  show  the  molecular  com- 
plexity of  water  is  approximately  the  same  as  that  of 
each  of  the  alcohols  and  acids  named,  and  that  the  existence 
of  hydrates  must  bo  excluded  from  the  theory  of  solutions. 
II.  Working  on  somewhat  similar  lines  to  those  mentioned 
above,  the  author  concludes  that  if  the  degree  of  aggregation 
of  water  and  the  alcohols  be  taken  as  1.  that  of  ethyl 
ether  and  of  pyridine  is  also  1,  that  of  chloroform  and  of 
benzene  is  2,  and  that  of  carbon  bisulphide  is  3.  III.  From 
the  relative  molecular  volumes  of  a  number  of  organic 
liquids  compared  with  that  of  water  at  the  same 
temperature  as  unity,  and  from  the  degree  of  aggregation 
of  the  different  compounds  in  the  liquid  state,  the  true 
molecular  volumes  were  deduced,  and  it  was  found  that, 
with  one  exception,  a  decrease  of  solubility  occurs  with 
increase  in  molecular  volume.  Also,  liquids  standing  near 
to  each  other  in  the  series  (arranged  in  the  order  of  the 
true  molecular  volumes),  and  possessing  molecular 
volumes  within  certain  dimensions  are  mutually  miscible. 

'  —A.  S. 
Dextrose ;   Decomposition   oj with   ammoniacal    zinc 

hydroxide  in  the  presence  oj  ace/aldehyde.     A.  Windaus. 

Ber.,  1906,  39,  3886—3891. 

It  has  been  previously  shown  (see  this  J.,  1905,  515) 
that  dextrose,  on  treatment  with  ammonia  and  zinc 
hydroxide  or  caustic  potash,  is  converted,  in  part,  into 
a-methyl-imidazole.  The  mechanism  of  the  reaction 
appears  to  consist  of  the  conversion  of  dextrose  into  glyceric 
aldehyde,  and  of  the  latter  into  methylglyoxal,  which  then 
condenses  with  ammonia  and  formaldehyde  to  a-methyl- 
imidazole,  and  the  fact  that  the  yield  of  the  latter  is 
increased  by  addition  of  formaldehyde  to  the  reacting 
substances,  tends  to  confirm  this  view.  By  substituting 
acetaldehyde  for  formaldehyde,  the  author  has  obtained 
a-/»-dimethyl-imidazole  (together  with  the  a-methyl- 
imidazole) 

CH3.  CO.  CHO  +  2NH3  +  CH3.  CHO  = 
CH3.C— NH 

~>C.CH3  +  3H20 
CH-ISK 
a-/i-Dimethvl-imidazole  forms  somewhat  hygroscopic 
crystals  (m.'pt.,  92°  C. ;  b.  pt.,  266°  C.  at  733  mm.),  readily 
soluble  in  water  and  alcohol,  soluble  with  difficulty  in  ether, 
quite  insoluble  in  petroleum  spirit.  The  picrate  melts  at 
142° — 143°  C.  By  passing  N-methyl-a-methyl-imidazole 
through  a  red-hot  tube,  the  author  obtained  a  product 
which  he  found  to  be  identical  with  the  above  dimethyl 
compound,  thus  confirming  the  positions  of  the  methyl 
groups  in  the  latter,  since  Wallach  has  shown  that  when 
N-substituted  imidazoles  are  passed  through  a  red-hot  tube 
they  are  converted  into  /i-substituted  imidazoles. — L.  E. 

Trade  Report. 

France  ;  Trade  of .     For.  Off.  Ann.  Series,  No.  3732. 

The  following  are  details  of  the  imports  into  and  exports 
from  France  of  certain  products  during  1904  and  1905  :  — 

Imports. 


Sugar,  French  colonial     

Margarine  and  other  fats    

Olive  oil      

Coal  and  coke   

Oil  seeds  and  nuts   

Hides,  raw,  and  peltries     

Copper     

Minerals  of  all  sorts     

Nitrate  of  soda     

Nitrate  of  potash      

Mineral  oils    

Vegetable  oils,  other  than  olive 

Lead     

Tin   

Guano  and  chemical  manures    . 

Zinc      

Iron  and  steel   

Sulphur   

Indigo      

Saffron     


Value. 


1904. 

1905. 

£ 

£ 

908,000 

1,000,000 

520,000 

668,000 

996,000 

636,000 

8,980,000 

8,712,000 

8,388,000 

7,704,000 

5,364,000 

7,188,000 

3,740,000 

4,324,000 

2,984,000 

4,208,000 

1,804,000 

2,232,000 

44,000 

20,000 

2,160,000 

2,486,000 

984,000 

1,432,000 

812,000 

916,000 

1.036,000 

1,312,000 

481,000 

452,000 

792,000 

716,000 

424,000 

420,000 

608,000 

532,000 

104,000 

64,000 

224,000 

224,000 
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KxroRTi 


Value 


I '.Ml  | 


Micar.   raw      

Sugar,  refined    

Kata  of  all  sort*    

Olive  oil     

Cbemloali   

Copper  and  copper  ore 
I'l*:  iron  and  steel    . .  - 

i  'oal  and  coke    

Building  materials    . .  . 
i  Mi-*,  outer  Ulan  olive 

I  Ml  cake 

I  ill  seeds  and  nuts    . .  . 
Indigo      

Saffron    

Leather  manufaotnre 
Potter;  and  itauwaie 

Pye*WOOd    <\Tr;t.-t> 

IVriunliTy   

Colours    

Boap,  common   

Candles,  stearinc  Ac 


1,472,000 

1,78 

2.25 

-l- i 

124  i 

(.080,000 

4,5* 

1,544,000 

j«a 

1,292,1 

1,204 

1,204  i 

920,000 

1,0 

stw.nnn 

924, 

18  000 

32.000 

2,528, 

10,000 

;.- 

724,000 

692.000 

516,000 

672,000 

192,000 

172,000 

With  regard  to  Erench  trade  with  the  United  Kingdom, 
further  figures  show  a  decrease  in  the  value  of  imports 
of  chemicals  into  France  from  £950,000  in  1904  to 
£913,000  in  1905.  indiarubber,  however,  increased  from 
£tki5.000  to  £831,000.  and  indiarubber  goods  from 
£374,000  to  £411,000.  Coal-tar  exports  from  England 
to  France  in  the  two  years  were  valued  at  £272,000  and 
£275.000  respectively.  Among  the  exports  from  France 
to  the  United  Kingdom,  chemicals  increased  in  value 
from  £617,000  to  £699,000;  oils,  other  than  essential  oils. 
from  £112,000  to  £221,000,  and  caoutchouc  and  gutta- 
percha from  £319,000  to  £533,000.  Essential  oils,  on  the 
other  hand,  decreased  from  £164,000  to  £139,000. 

During  the  first  six  months  of  1906  (as  compared  with 
those  of  19(15)  French  imports  of  rubber  increased  by 
£627,240,  and  chemicals  by  £62,960;  sodium  nitrate,  oil- 
seeds, vegetable  and  mineral  oils,  and  minerals  showed 
falls  in  value.  Exports  of  raw  sugar  increased  £447,800 
in  value,  and  of  refined.  £449,560.  Exports  of  minerals 
rose  £66,240  in  value. 

Gxbhas  Chemicu.  Industries  ra  1905. 
Bd.  of  Trade  Commercial  Series,  No.  20,  A  .  25,  1906. 
The  total  number  of  chemical  works  of  all  kinds  in 
Germany  increased  last  year  from  8004  to  8278,  and  the 
number  of  hands  employed  therein  from  179,792  to 
lss;.3$0.  The  total  amount  paid  in  wages  rose  from 
£9,068,627  to  £9.681.372.  A-  regards  the  foreign  trade 
both  in  chemical  raw  materials  and  in  chemical  manu- 
factures, the  total  value  of  the  imports  rose  last  year 
from  £18,509,S07  to  £21.117.647.  an  increase  of  14-l'per 
cent.  ;  whilst  the  total  value  of  the  exports  rose  from 
£23,210,784  to  £26.583,333.  an  increase  of  14-5  per  cent. 
This  increase  was  largely  due  to  the  then  approaching 
alteration  in  the  German  tariff  (which  came  into  force 
last  March),  for  the  increase  in  imports  and  exports  in 
the  previous  vear  had  been  7  per  cent,  and  5  per  cent, 
respectively  (cf.  this  J..  1906.  1178)  Whilst  there  was  an 
improvement  in  the  alkali  and  acid  industry  and  business 
in  soda  was  satisfactory,  the  condition  of  the  potash 
industry  was  less  favourable,  because  potash  made  from 
potassium  chloride  had  to  compete  with  caustic  potash  lye 
and  with  molasses-ash,  and.  at  times,  with  Russian  and 
Bohemian  potash.  The  price  of  ferrocyanide  salts  kept 
low.  but  an  improvement  is  anticipated  owing  to  reduction 
of  output.  The  demand  for  sulphuric  acid  was  brisk, 
especially  on  the  Rhine  and  in  Westphalia,  where  the 
output  of  ammonium  sulphate  from  coke  works  had  largely 
increased.  In  spite  of  this,  prices  remained  as  before, 
the  manufacturers  being  already  committed  at  low 
prices.  The  strong  demand  for  nitric  acid  by  colour  and 
explosive  works  continued,  but  prices  did  not  keep  pace 
with  the  rise  in  the  raw  material.  Business  in  phar- 
maceutical, photographic,  scientific  and  technical  pre- 
parations was  not  "favourable.  There  was  a  slight  falling 
off  in  comparison  with   1904,  although  sales  were  brisk, 


toil  kt'i'ii  competition  and  foreign  bo  I  prevented 

the  industry  from  i iping  the  inci  I  ol  Ubour 

ndiM  material        I  li.  •    peeially  the  case  in  regard 

in  alkaloids  and  pharmaceutical  produots,  th uramption 

of  which  rose  considerably  both  in  Germanj  and  abroad, 
but  suffered  from  severe  competition,  especially  on  th« 
pari  of  the  French  manufa  I  an  rhe  attention  of  the 
industry  in  France  was  drawn  by  foreign  exhibit!  at  the 
Paris  Exhibition  to  oompoondi  such  as  nooainn,  theo- 
I'lomine,    pilocarpine,    pb  no,    to.,    and    now, 

under  the  protection  ol  ■  ugh  import  duty,  the  French 
an-  able   to   place   th.-ir  superfluous  output    abroad   and 

compete  against  Germany.      11m iditlon  of  the  photo- 

phio    preparations    industry    is   similar,   especially   in 
rd  to  Bensitised  silver  pn]*r,  the  price  of   which  had 
to   be  reduced   in    view    of    unerican   and    Belgian   ■ 
petition,     The    German    import    duty    is    -aid    to    haw- 
afforded  insufficient   |  igainsl  such  competition, 

for  the  high  tanlTs  of  the  I'mt-- 1  States,  Spain,  Fr  u 
and  Aii-ina  Hungary  enabled  manufacturers  there  to 
export  BOme  of  tin  ir  output  at  low  prices.  The  oil-lacquer 
and  oil-varnish  industries,  as  well  as  mineral  and  lacquer- 
paints,  sold  well  in  consequence  of  activity  in  the  building 
trade,  but  without  any  marked  increase  in  output.  The 
seme  may  be  said  of  organic  acids  and  spirit  preparations, 
the  export  of  which  raftered  not  only  from  the  higher 
duties  levied  abroad,  but  also  from  the  favour  which  i- 
said  to  be  given  to  the  foreign  trade  by  the  German 
spirit  ring.  Essentia.!  oils  have  risen  in  price  as  con- 
sumption increases,  and  will  probably  go  higher.  - 
the  new  commercial  treaties  do  not  seriously  affect  tin- 
industry,  and  the  new  German  Customs  tariff  now  allows 
Bpice  seeds  Mich  as  aniseed,  fennel,  coriander.  &o.)  to 
come  in  free  of  duty  for  tins  manufacture.  The  manu- 
facture of  artificial  silk  still  further  developed  during  the 
past  year,  and  now  promises  to  become  profitable.  The 
aniline  dvestuff  industry,  the  average  output  of  which 
from  11-68  per  cent,  to  13-54  )>er  cent.,  was  entirely 
-factory.  Exports,  which  form  the  greater  part  of 
the  output,  are  increasing,  and  to  this  result  the  rapid 
advance  of  German  Bynthetic  indigo  has  materially  con- 
tributed. Business  in  artificial  manures  was  on  the 
whole  good,  and  profits  rose  from  8-66  per  cent,  to  9  per 
cent.  The  demand  for  superphosphates  was  brisk,  and 
consumption  was  about  6  per  cent,  greater  than  in  the 
previous  year.  Prices  rose  owing  to  mutual  agreement 
among  the  manufacturers,  but  the  rise  of  40  per  cent, 
in  raw  materials  for  all  factories  which  had  failed  to  protect 
themselves  in  time,  prevented  general  improvement. 
Consumption  of  Thomas  meal  kept  pace  with  increased 
production  of  Thomas  slag  ;  this  manure  also,  which,  on 
account  of  its  cheapness,  had  interfered  with  the  use  of 
superphosphates,  rose  in  price.  After  some  fluctuation, 
there  was  a  further  rise  in  the  price  of  ammonium  sulphate, 
the  production  of  which,  in  the  last  few  years,  has  risen 
about  150,000  tons.  Business  in  explosives  was  unaltered, 
but  profits  rose  from  10-4  per  cent,  to  11-96  per  cent. 
The  match  industry,  which  for  a  long  time  has  had  to  be 
content  with  very  modest  profits,  also  improved.  The 
prohibition  of  the'  use  of  yellow  phosphorus,  which  is  to 
come  into  force  in  1907.  will  probably  increase  the  demand 
for  safety  matches.  The  lignite  industry  was  satis- 
factory in  1905.  profits  increasing  from  7-38  per  cent, 
to  7-64  per  cent.  Business  in  paraffin  oils  was  profitable, 
and  the  consumption  of  this  oil  by  Diesel  motors  increased. 
The  sale  of  paraffin  and  of  paraffin  candles  was  normal. 
The  indiarubber  industry  was  affected  by  the  supply  of 
raw  material  failing  to  keep  pace  with  the  demand,  and 
by  a  rise  in  price  owing  to  sources  of  supply  becoming 
more  and  more  distant.  Prices  of  manufactured  india- 
rubber  remained  low,  partly  owing  to  competition  amongst 
india-rubber  manufacturers.  In  October  the  latter 
agreed  to  raise  prices  10  per  cent,  and  this  has  been 
accepted  by  the  consumers.  Nevertheless,  the  German 
india-rubber  industrv  is  not  yet  regarded  as  satisfactory. 
Profits  for  1905  were  onlv  7-95  per  cent.,  as  against  8-92 
in  1904. 
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New  Books. 

PnRTI.AXD  I'F.MEXT  :      ITS  COMPOSlTipK,  Raw     Materials. 

Maxufacture.  Testis.:,  ibd  Analysis.  By  Richard 
K.  .Meade.  Chemist  to  the  Dexter  Portland  Cement 
Company,  &c.  The  Chemical  Publishing  Company, 
Easton,  Pa.,    O.S.   America.     1906.     Price   14*.   6rf. 

8vo  volume,  containing  376  pages  of  rahject  matter,  an 
appendix,  covering  tour  pages,  and  an  alphabetical  index. 
There  are  100  illustrations.  The  subject  matter  is 
classified  as  follows  •— I.  Historv  of  the  Development  of 
the  American  Portland  Cement  Industry.  Maxufacture. 
TI.  Chemical  Composition  of  Portland  Cement.  III.  Raw 
Materials.  IV.  Proportioning  the  Raw  .Materials.  V. 
Quarrying,  Excavating,  Drying,  and  Mixing  the  Raw 
Materials:  VI.  Grinding  the  Raw  Material,  and  Grinding 
Machinery.  VII.  Kilns  and  Burning.  VIII.  Cooling  and 
Grinding  the  Clinker;  Storing  and  Packing  the  Cement, 
Jfcc.  Analytical  Methods.  IX.  Analysis  of  Cement. 
X.  Analysis  of  Cement  Mixtures,  Slurry.  4c.  XI. 
Analysis'  of  the  Raw  Materials.  Physical  Testing. 
XII.' Inspection  of  Cement.  XIII.  Specific  Gravity. 
XIV.  Fineness.  XV.  Time  of  setting.  XVI.  Tensile 
Strength.  XVII.  Soundness.  Miscellaneous.  XVIII. 
Detection  of  Adulteration  in  Portland  Cement.  XIX. 
Trial  Burnings. 


The  New  Physics  and  Chemistry  :  A  Series  of  Popular 
Essays  ox  Physical  and  Chemical  Subjects.  By 
W.  A.  Shenstone.  F.R.S.  Smith.  Elder  &  Co..  15, 
Waterloo  Place,   London.     1906.     Price  7.?.   6rf.  net. 

8vo  volume,  containing  3(50  pages  of  subject  matter, 
sub-divided  under  the  following  heads:— I.  Matter.  Motion, 
and  Molecules.  II.  Some  recent  Speculations  on  the 
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MouidaJ-Goteborg,  Sweden,  Chemist. 

1MB,  Anthony.  John,  82,  Bay  Street,  Toronto,  Canada. 

1S99.  Appleby.  C.  \V..  Famworth,  near  Widnes,  Lan- 
cashire, Pith  and  Size  Manufacturer. 

1!«>4.  Appleby,  .l.>s..  Farnlev,  Mooi  Lane,  Great  Crosby, 
Liverpool,  Flour  Miller. 

1906.  Appleby,  L.  C  B.,  c  o  Messrs.  K.  Bi-l,   p 
Newark-on-Trent.  Maltster. 

1896.  Appleby,  Prof.  W.  K..  911,  6th  Street.  S.E.,  Minne- 
apolis, Minn..  U.S.A..  Professor  "t  Mining  ami 
Metallurgy. 

1894.  Appleton.  H.  A.,  63,  Rosedole  Road.  FoJ 
E.,   Analytical  Chemist. 

lsnT.  Appleton.  Dr.  Jno.  Howard.  209,  Angel]  Street.  Pro- 
videnee.  R.I..  I'.S.A..  Prof — r  of  Chemistry. 

1900.  Appleyard.  Geo.  H..  c   o  British  Oil  and  Cake  Mills. 

Lt(l..  161,  Cleveland  Street.  Hull.  Chemist. 
1906.  Appleyard,   .las.    l;..    Royal    Technical    Institute. 
Salford.  Lecturer. 

1904.  Appleyard, Percy, Albany,  Wesl  Australia,  chemist. 

1903.  ArbogaBt,  Ralph,  c  o  Edison  Storage  Batter 

Silver  Lake.  N.J.,  U.S.A.,  Chemist. 

1901.  Archbold,    Dr.  Geo.,  o/o  J     D     I  ■  101, 

Franklin  Street.  New  VorkCity,  U.S.A.,  Chemist. 
C.M.    Archluitt.     Leonard,    The    Yews,    Madcl, ;.     Stl 
Derby,  Analytical  Chemist. 

1899.  Archdale,  T.  Henry.  77.  Queen's  Rood,   B 

Manager  of  Tar  and  Ammonia  Works. 

1904.  Archdale,  Wm.,  21,  Oldham  Rood,   Miles  Platting, 

Manchester,  Manager  of  i  Ihemical  Wot 
1901.  Ardagh.  Edw.  G.  R..  Scho  1  of   I' a"    il   Si 
ron  ato,  i  Canada,  Chemist. 

1900.  Ardem,    Edw..    4.    Westbourne    Road,    Crmsl 

Manchester,  Chemist. 

1901.  Argall,     Philip.     728-732,      Majestic      Buildings, 

Denver.  Colo..  I  .S.A.,  Manager  (Gold  Extraction 
Works). 

1902.  Armstrong,  Edward  E..  Pennsylvania  Salt  Manufac- 

turing Co..  Natrona.  Pa.,  U.S.A.,  Manufacturing 

Chemist. 
1906.  Armstrong,  Dr.  E.  Frankland,  Lodgi    Ho1 

Road.  Reading,  Works  I  hemist. 
1S99.   Armstrong,     Richard.     Saul     Street     Soap     Works, 

Preston.   Lancashire.   Soap   Manufacturer. 

1905.  Armstrong,  Theodore,  115.  Ch,  -     let,  Phila- 

delphia, i'.;..  C.S.A.,  President,  Perm.  Salt  Manu- 
facturing Co. 

1905.  Arnold.  Frank  1...  32,  Schi  ,1  Street,  Xorth  Woburn, 
Mass.,  C.S.A.,  Chemist. 

1901.  Arnold.  G.  Edmund,  6.  Kinsgfield  Terrace.  Faver- 
sham,  Kent.  Mai   ■_  -on  Powder  Co..  Ltd.). 

1899.  Amott.  G.    W.     Campbell,    114.    Victor. 
Toronto.  Canada.  Agricultural  Chemist. 

1903.  Arnott.    J.    S-,     CSfnentes,    So.    5,    Gijon.    Spain. 

Chemist  and  Metallurgist. 


190L   Arundel,   I  D„  Penn  8tre*t  Works,  Boston, 

Y.  Papei  Boi 

1901.  Asano,   k..  26,   K  '  ■  i  ikyo, 

Japan,  Mining  <  hom 

1906.    \-h,  Ch  ' 

Cal  .   i        

1908.   Ashley,  Prank  R.,  Western  Che I  Manufacturing 

i  .      I  lenvi  i    Colo     I    8.A.,  ( Ihi 
1900.    Vshlej .     Co  retl       184,     Pi  mi  i  Ivania 

\\  ,nn.  ,  Station   c  l     l  Livei  pool,  '  Ihio,  U.S.A., 

Uetallurgii  il  CI 
190(i.   Ashtoii.  Jos.,  R  rm,  Whitefleld,  M 

( Iii-imi-i  and  Man  , ''-i 

1890.  Ashton-Bost  W.D.     Bo    Boat,  W.   D     Ishton. 

1886.  Uhwell,  .1    II  .  1 17.  \\  o  nt,  The  !•• 

\ -Hot.  nd  Dyer. 

1894.  Ashworth.  Arthur,   Fernhill  Chemical   W'.rk-.   Bury. 

I. in.  i  .  i  i.iiin  al  Manufacturer. 
1908.  Aflhworth,  Jno.   B.,  The  i  reamery,    Broad   Crcen. 

Liverpool,  Manager. 
1898.    \-[>i mill.  'Ih- ■-. .  !■_'.  Gitnon  Road,  Bolton.  Analytical 

and  Manilla,  i  oring  <  Ihemist. 
1900.   Aston       Bernard     C,     Agricultural      Department. 

Wellington,  New  Zealand,  chemist. 

1891.  Atkins,  C.   F.  .  Teigngrace,  Byoullah  Bark.  Enfield. 

N..  ( 'hrononieter  Maker. 
1886     Atkinson.    A.   J.,    II.   Stewart    Street,  Cardiff,   Ana- 
lytical   Chemist. 

1902.  Atkinson,    Edwin    B..    Furze  Qlen,   Lambert   Road, 

Croat  Grimsby,  Lectnrer  in  Chemistry. 
190">.  Atkinson.  James  P.,  Dent  oi    Health,  68th  Street 

and  8th  Avenue.  New  ^  oik  Qty,  D  8.A.,  Chemist. 
1900.  Atkinson.  .Ino.  W.,  Betteravia.  Oal.,  I'.S.A. .Chemist. 
1906.  At  team,  F.  E.,  176,  Purchae    Street,  Bo-ton.  \' 

I'  s.  \..   Dyestufl   Imp 
(i  M.    Attfield,  Dr.  J.,  F.B.S..  Ashlands,  Watford,  Herts. 

1900.  Atu I.     Frank     W.,    B16,    Milk    Street.    Boston, 

Mass.,  I'.S.A..  Chemist. 

1895.  Auehtcrlonie.    Wm..    jnn..    c  0   Clark   Thread    Co., 

Newark,  N.J.,  I'.S.A..  Dyeworks  Manager. 

1901.  Auden,  Dr.  H.  A..   West  wood.  Grassendale,   Liver- 

pool. Chemist. 
1897.  Anger,  (has.  1...  125,  Bark  Avenue,  PaterBcm,  X.J., 
I'.S.A..  Silk    l> 

1887.  Austen,  Prof.    Peter  T.,  (Journals)  204,  Wesl  86th 

89,    Bon-    - 
New   fork  City,  U.S.A.,  Professor  of  Chemistry. 

1902.  Austin.    J.     H., 'Allscott,    Wellington,    Shropshire, 

Analytical  ( IhemiBt. 

1901.  Antv.  Albert  M..  c  o  John  Smith  and  Sons,  Ltd., 

Field  Head  Mills.   Bradford,  Chemist. 

1902.  Avery,  D.,  Worl   ag  Men's  College,  Melbourne,  Vic, 

\i:  try. 

1890.   Aykroyd,  H.   E.,  Ashdown,    Vpperlej    Bridg     near 

'  Bradford,  forks,  Dyer. 
ls'.m.    Avlsworth.  Jonas   W.,  223,   Midland   Avenue,  East 

'  (trance.  N.J.,  U.S.  V.  Chemist 

1903.  Ayres,  W.  J.,   P.O.    Box  187,  Pcrnambuco,  Br.i7.il. 

-    gar  Expert. 


B 

1904.   Babb,  Edward  E..  41,  Central  Wharf.  Boston,  M 

I'.S.A..  Food  Analyst 
1895.    Bacon.    Nathaniel    T.,    Peace    Dale.    Rhode   Island, 

I'.S.A..  Chemical   Bngini 
1903.  Bacon.   R.   A..    117.   West   Bit      -  Hew  York 

iitv.   U.S.A.,   Manufacturing  Chemist 
1897.    Bacon.   Wm..   4.    New   Court.    Lincoln's   Inn.   W.C, 

Chemist. 

1897.  Badoek.  Stanley   II..  41,   Downlease    Road.    Stoke 

Bishop,   near    Bl  3       Iter. 

1898.  Baekeland,  l>r.  Leo,  Snug  Bock.  North  Broadway, 

Yonkers.   N.Y.,    IS.  A..   Manufacturing  Chemist. 

1906.    Baer,  Dan   F..  20.   I  E  Soutil   Framing- 

ham.    Mass.,    1    R    \ ..   chemist. 

1902.  Baer,  Dr.  Samuel   BL,   168,  Chambers  Street.  New 
York  City.   U.S.A..  Consulting  Chemist. 
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1903.  Bailey.  Prof.  E.  H.  S..  The  Library.  Kansas  State 
University,  Lawrence,  Kas.,  U.S.A.,  Professor 
of  Chemistry. 

1S85.  Bailey,  Edwin' M..  The  Elms,  East  Caider,  X.B., 
Technical  Chemist. 

1SS3.  Bailey.  Dr.  G.  H.,  Marple  ('  ittage,  Marple,  Cheshire, 
Chemical  Lecturer. 

1003.  Bailey.  Hirold  J„  Maritime  Coke  Works.  Ponty- 
pridd, s.   Wales,  Chemist. 

1S98.  Bailey.  Henry.  18,  Lavender  Sweep,  Lavender  Hill, 
S.W..  Analytical  Chemist. 

1906.  Bailey,  Ralph,  \\\.  c  o  Messrs.  StiUwell  &  Gladding, 
55]     Fulton    Street.    .New    York    City,     U.S.A.. 
Chemist. 
-    Bailey.  Dr.  T.  Lewis,  (ilassford  Creek,  via  Miriam 
Vale,  Queensland,  Australia,  Chemist. 

1S88.  Bailey,   Sir   \Y.    H..   Albion   Works,   Salford,   Man- 
chester. Chemical  Engineer. 
388.   Bailey.  Walter  P..  Empresa  de  Gas.  13,  San  Roque, 
Seville,  Spain,  Chemical  Engineer  and  Manager. 

1902.  Bain,  Jas.  Wats. in.  90,  Charles  Street,  Toronto, 
Ont..   Canada,  Chemist. 

1890.  Baird.  H.  Harper,  14,  Cross  Street.  Hatton  Garden, 

London.  EC.,  Laboratory  Furnisher. 

1902.  Baird,    Dr.    Julian    W..    Massachusetts    College   of 

Pharmacy,   Boston,   Mass  .   U.S.A..   Professor  of 
Chemistry. 

1891.  Baird,    Wm.,    c/o   Lewis    Berger   and   Sons,    Ltd., 

Homerton,  X.E.,  Technical  Chemist. 
1895.   Baird.   W.    Raymond,   271.   Broadway,   Xew  York 

city.   U.S.A..  Patent  Lawyer. 
1890.   Bairstow,    John,  Burley,    Queen's    Park,     Chester, 

Chemical   Works   Manager. 

1903.  Baker,    Arthur,    90,     Blackburn     Road,    Darwen, 

Lanes.,  Chemist. 

1902.  Baker,    Chas.    F..    Technical    College,    Sunderland, 

Lecturer  in  Chemistry. 

1901.  Baker,  F.  Guy  Stirling,  Marryatt's  Lodge,  The 
Forest,  Snaresbrook,  Essex,  Student. 

1883.  Baker,  Harry.  Epworth  House,  Moughland  Lane, 
Runcorn,  Analytical  Chemist. 

1905.  Baker.  Henry,  18,  Booth  Street,  Mancheser.  Secre- 
tary. 

1899.  Baker.  H.  Fenimore,  c/o  Thomsen  Chemical  Co., 
Baltimore.  Md..   U.S.A..  President. 

1904.  Baker,  John  T.,  Easton,  Pa.,  U.S.A.,  Manufacturing 

Chemist. 
1S92.   Baker.  Julian  L..  Stainesbury  Holt.  Kingston  Road, 

Staines.  Brewing  and  Suirar  Chemist. 
1886.  Baker,   Theodore,  "Box   44.    Haskell.   X.J.,   U.S.A., 

Analytical  Chemist. 
1898.  Baldwin,  Abram  T.,  Solvay  Process  Co.,  Syracuse, 

X.Y.,  U.S.A.,  Alkali  Manufacturer. 

1903.  Baldwin,  F.  H.,  Bergenport  Chemical  Works,  Bay- 

onne,  X.J.,  U.S.A.,  Superintendent. 
1903.  Baldwin.  Dr.  H.  B.,  9-11,  Franklin  Street.  Newark, 

X.J..   U.S.A.,  Chemist  (Dept.  of  Public  Health). 
1901.  Ball.  Edward,  c/o  B.  Young  and  Co.,  24.  Dunlop 

Place,  Spa  Road,   Bermondsey,  S.E.,  Glue  and 

Size  Manufacturer. 
1903.  Ball.  S.  F..  Hull  Avenue  and  209th  Street,  Xew  York 

City.  U.S.A..  Analytical  Chemist. 
1889.   Ballantyne,  H..  75,  Chancery  Lane,  London,  W.C., 

Analytical  Chemist. 
1903.  Ballantyne,  W.   H..   111.   Hatton  Garden,  London, 

E.C.,  Patent  Agent's  Assistant. 
O.M.   Ballard.   Edw.   G..   7,   Godstall  Chambers,  Chester, 

Alkali  Works  Inspector. 
1891.  Ballinger,  Jno.,  Free  Ijbrary,  Cardiff,  Librarian. 
1903.  Baltzly,  E.  B.,  c/o  Semet  Solvay  Co.,  S3Tacuse,  X.Y., 

U.S.A..  Superintendent. 
O.M.    Bamber,  H.  K.,  9,  Victoria  Street,  London,  S.W., 

Consulting  Chemist. 
1894.  Bamber,    H.    K.    G.,    Ingress    House,    Greenhithe, 

Kent,  Cement  Works  Chemist  and  Manager. 
1898.  Bamford,  Harry,  70,  Duckworth  Terrace,  Bradford, 

Yorks.,  Dyer. 
1905.  Bampton,    Geo.    F.,    Room   24,    68,    Essex   Street, 

'i.   Mass.,   U.S.A.,  Chemist. 
O.M.   Banister,   H.   C,   Elmhuret,    Blundellsands,   near 

Liverpool,  Chemical  Works  Manager. 


1890.  Banks,  Jno.  H..  c  o  Ricketts  and  Banks,  104,  John 

Street,  Xew  York  City,  U.S.A.,  Mining  Engineer. 
1895.   Bannan,  John  F.,  59,  Court  Street,  Xorth  Andover, 
Mass.,   U.S.A..  Chemist  (Woollen  Mill). 

1885.  Banner,     Samuel,  '4,     Ivanhoe    Road,    Liverpool, 

Petroleum  Merchant. 

O.M.  Bannister.  R.,  59,  Tregunter  Road,  South  Kensing- 
ton, S.W.,  Analytical  Chemist. 

O.M.  Bannister,  W..  Victoria  Lodge,  Cork,  Ireland, 
Manufacturing  Chemist. 

1901.  Barber.  Capt.  Rene  R.,  Georgetown,  Ont.,  Canada, 

Analytical  Chemist. 
[    1892.   Barden,  Alf.,  Far  Bank.  Shelley,  near  Huddersfield, 
i  Glue  and  Size  Maker. 

1886.  Bardsley,    Robt.,    Messrs.    Jewsbury    and    Brown. 

Ardwick     Green,     Manchester.     Mineral     Water 
Manufacturer. 

1895.  Bard  well,     Fred.     L.,    Massachusetts    Institute    of 

Technology,    Boston,    Mass..    U.S.A.,    Assistant 
Professor  of  Chemistry. 

1903.  Baringer,  Fred.  J.,  Eagle  White  Lead  Works,  1020, 

Broadway,   Cincinnati,   Ohio,   U.S.A.,   Chemist. 

1902.  Barker,  Hugh  S.,  32,  Cumberland  Avenue,  Sefton 

Park,  Liverpool,  Laboratory  Furnisher. 
1905.  Barker,  Perry,  c  o  Peabody  Coal  Co..  215.  Dearborn 

Street.  Chicago,  111..  U.S.A..  Chemist. 
1S95.  Barlow,  Clint. .11  W..  1U3-105,  Greene   Street,   Xew 

York  City,  U.S.A.,  Merchant. 
1901.   Barlow,  John  J.,  177,  Manchester  Road,  Accrington, 

Calico  Printer's  Chemist. 
1899.  Barlow,  Wm.,  311,  Market  Street,  Droylsden,  near 

Manchester,  Analytical  Chemist. 

1891.  Barnes.  Edward  A.,  194,  Hammersmith  Road,  W.. 

Technical  Chemist. 
1905.   Barnes.    F.    V..    4,    Annesley    Grove.    Xottingham, 
Gas  Works  Chemist. 

1901.  Barnes.  Fred..  Chestnut  Street,  near  Sittingbourne. 

Kent.   Paper  Mill  Chemist. 

1884.  Barnes,  H.  J.,  Phoenix  Chemical  Works,  Hackney 
Wick,   X.E..  Manufacturing  Chemist. 

1884.  Barnes,  Jonathan,  301,  Great  Clowes  Street,  Man- 
chester, Analytical  Chemist. 

O.M.  Barnes,  Jos.,  Green  Vale,  Westhoughton,  near 
Bolton,  Lancashire,  Analytical  Chemist. 

1902.  Barnett,   Marcus   S  ,   Colonial  Sugar  Refining  Co., 

Ltd.,  O'Connell  Street.  Sydney,  N.S.W.,  Australia, 
Sugar  Works  Chemist. 

1897.  Barnett.  Robt.  E.,  9,  Virginia  Road,  Leeds,  Head- 

master (Leeds  Technical  School). 

1898.  Barnicott,  Jas.   A.,  Messrs.  May  and  Baker,  Ltd., 

Garden   Wharf,   Church  Road,   Battersea,  S.W.. 
Chemical  Manufacturer. 

1904.  Baron.  Wm.  Briscoe,  c/o  Joseph  Crosfield  &  Sons. 

Ltd..  Warrington,  Chemist. 
1901.  Barr.  Geo.,  c'o  Trimble  Dyeing  and  Printing  Co., 

Philadelphia.  Pa.,  U.S.A.'.  Calico  Printer. 
O.M.    Barr,  J.,   Dinting  Vale,  Dinting,  near  Manchester. 

Chemical   Manager. 

1905.  Barraclongh,    C.     E.,    Wood    View-.    Manningham. 

Bradford.  Chemist. 
1890.   Barraclough.  Wm.  H..  Beechwood,  Mortomley,  near 
Sheffield,  Analytical  Chemist. 

1896.  Barratt,    J.    Treeby,    Brouheulog,    Mostyn.    Xorth 

Wales,  Chemist  and  Manager. 

1903.  Barreto,    Ignacio    de    Barros,    Engenho    do    Meio 

Vergea,    Pernambuco,    Brazil.    Manager    (Sugar 

Factory). 
1890.   Barrett.   Arthur  A.,   5,   Strada    del    Pozzo    Leone, 

Messina,  Sicily,  Manufacturer  of  Essential  Oils. 
1890.  Barrie,   D.   MeLaurin,   P.O.   Box   193,   Germiston, 

Transvaal,  Analytical  Chemist. 
1900.   Barrow,  Jos.,  13,  The  Grove,  Bebington,  Cheshire, 

Chemist. 
1905.  Barry.  Eugene,  Ayer,  Mass..  U.S.A..  Leather  Manu- 
facturer. 
1893.  Barton,  G.  E.,  c/o  Whit  all,  Tatum,  and  Co.,  Flint 

Glass   Works,   Millville,   X.J.,   U.S.A.,  Technical 

Chemist. 
1900.   Barton  L.  Edward,  Broadway,  cor.  Thatcher  Street; 

Albany,  X.V..  U.S.A..  Chemist. 
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1903.  Bartripp,  Geo   P.,  61,  Pultenej  Road   South  Wood- 
ford, Essex,   \  n .  1 1  \  t  n  ■ : 1 1  Chi 

!"• .    Mji  ii,  h.  Edgar,  i    .     Imerii  an  Bei 

I  -i  i  •  I.  ,i  1 1 1  - .    Sir,  ,l.    San     Frani 

Chemical   Engine*! 
1895.   Baakerville,  Dr.  Chas.,  College  of  the  I  i   .   ol   \.-» 

■^  ork,  New  \  oi  i,.  U.S.A.,  Pro! 
1884,   Bassett,  EL,  26,  Belitha  Villas,  Barnsbury,  \. 

1899.  Baai  u.  \\  ni.  II..  146,  Litchfield  Stn  el 

i  c  nil  .   U.S.A.,  ( Ihemist 
1890    Bate,  \\  ilium.  "  Ladbroke,    Hayli  Teoh- 

nist  I  National  Explosives  Co.,  Ltd,  i. 
1903.  Haii  Mian.  .\.  II.  34,  Bridge  Avenue,  II  i 

W..  Chemist. 
1903.   Bates,  C  1 1  „  i    ■  ■  Library,  Cedar  Rapids, 

[ova,   i  f.S.  L,    feacher  of  <  Ihemi 

1884.  Bateeon,  Peroy,  Cuckoo  Lane,  Gat  i  -  Liver- 

pool, Teohnioal  i  !hi  mist 

1885.  Batty,  R.  B.,  (VharncliSe,  ESrdington,  aear  Birming- 

ham, Nickel  Works  Mane 

1903.  Baty,  I'  -1  .  British   Insulated  and  Helsbj 

Ltd.,  Preseot,  Lanci ..  i  hief  <  nemist. 
1003.  Bauer,    Geo.    W.,    632,    Sacramento 

Francisco,    Cal.,     U.S.A.,     Vice-President     and 

Chemisl  i  Eop  and  Malt  Co.). 
1906.   Bauer,  II.  F.,i    o  Edwa  dsburgSl  ■■■      I  irdinal, 

i  Int.,  Canada,  <  'hem 

1900.  Baur,  Jacob,  67,  Wells  Street,  Chicago,  111.,  is. A.. 

Liquid  Carbonic  Acid  Manufacturer. 
Isms.   Baxter.  Ji.hu  (,'.,  Nine  Elms  Cement  Works,  Clifie, 

(Cent 
O.St    Baxter,  \\ .  II..  Nuthurst,  Streatham,  S.W.,  Brewery 

Director. 
1899,   Bayly,   Francis   \\  .    Royal   Mint,  Sydney,  N.S.W., 

Austa  i  vt'r. 

1904.  Bayly,    Barold   G.,   Moateide,   Bedford,  Analytical 

Chemist 
ii. M.    Baynes,   J.,    Royal   Chan  le   Lane, 

County  and  Borough  Analyst 
lv>7.  Beadle,  Alec  A..  Greenheys,  Granville  R    id, 

Barnct,  Herts..   Electro-Chemist 
Km;.  Beadle,    Clayton,    Halewood,   Sidcup,    Kent, 

suiting  Chemist 

1890.  Bealev.    Adam    C.    c/o    A.    C.    Bealey    and    Suns. 

lille, 

faoturer. 

1904.  Bean,    Percy,     10,    Marsden 

Analytical  Chemist. 
O.M.    Beams.    E.,    Moatlands,     Paddock 
Manufacturing  Chemist. 

1905.  Beasley.  Jno.  K.  (Journals),  c    i  Pa  ns  S 

Co.,  E  s.S.  ;   and  (communicatioi 

Lamont     Road,    Chelsea,    S.W.,    Metallui 
Chemist 
1883.  Beaven,  E.   S-,  •">.   Boreham  Terrace.  Warminster. 
Wills.  Maltster. 

1897.  Beaver.    Chas.    J.,    Holmlea,    Ashley    Road.  Hale, 

Cheshire,  Chemist. 
1895.  Bechi.  (J.  de,  11.  Walton's  Parade,  Preston,  Lanes., 
Chemical  Engineer. 

1898.  Beck.  Herbert   II..   105,  South  Quei      Street,  Lan- 
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Liver] I,  ( Ihi  I        sr, 

I'.in-J    Bradbury,  S..  Ferncliffe,  Milton  Gi  ive,  l 

Road,  Ashton-on-Mersev,  Chemist. 
396.    Bradford,  Henry,  i    oW.  S.  Gorringe,  Southampton 
Hi   '  -  .    South* ick,  ii.    An  -' 

'     i"    MllSt. 

L906.    Bradley,   I!.   H.,  Wellington    Foundry,  Newark-on- 
Trent,   l  ■ 

1890.  Bragg,      Everett      l'..     1838,      Chicago      Avenue, 

Bvanston,  III..  U.S.A.,  Manufacturing  Chen 

1891,  Braith«.iii,-.    I  Kendal,    West- 

moreland, Drv 
lv.'7.   Braithwaite,  duo.  0.,  Ililika.  Warren  Road,  I 
ford,   Essex,   Pharmaceutical  Research  Chei 

1904.  Braman,    Winfred    W.,    Box    363  liege, 

Pennsylvania,   I  '.S.A..    \  [nstructoi 

1903.   Brame.   .1.   S.   S..   6,  Coleraine   Road,   Blackheath, 

8.E.,  Demonstrator  in  Chemisti 
O.M.    Brainham.   W.,  86,    Bow    Road.   London,    E.,   and 

(communii  rdans, 

West  Hampstead,  X.W..  Chemioal  Engineer. 
OJ£    Bramwell,   G.    II. .   Cowley   Hill,   St    Helena,    Lan- 

oashire,   Ukali  Mannfaci  in 
1804,    Brandeis,    I!..    Oesterreicbisoher    Verein    f.    Cliem. 

and     XI .  i  .ill.      Production,      Aussie.       \ 

( Ihemic  tl  Manufact  urer. 
1908.   Branegan,    Jas.    Aug.,    4523    North    Cher   s- 

Philadelphia.   I'a..   I'.S.A..  Chemical  Sidesman. 
O.M.    Branson,   F.   W..   Wynneholme,    Far    Headingley, 

Leeds,  Pharmaceutioal  Chemist. 
1903.   Brassard.     Fred     a.     t'i.     \  u-ar    Lane,     Bradford. 

Sorfea,  Aniline  Dyeetuff  Importer. 
1901.    Brc.irlcy.     Harry,    Salamander    Stahhverke,  Jnegel, 

Riga.  Rossi '.  Analytical  Chen 
1888.   Breffitt,    Win..   Qlaashonghton,  Castlefonl.  York*.. 
-  Manufacturer. 

1905.  Brettell-Vaugbau,   B.,  8,  St.  Ann;,  Road;  Wands- 

worth, S.W.,  Storage  Batterv  AnaJvst 
1901.    Brewer.    Dr.    ('.     K..    Wake    Forest,    X.C.,    F.S.A., 

Professor  of  Chemistry. 
1900.    Brewis.    B.   Theodore,   21,    Belgravc    Road,  Leyton, 

E..  Chemist. 
i   1894.  Breyer,  Tbeodor,  c  o  Warner  Sugar  Refining  Co., 
Waukegan,  III..  U.S.A.,  Chemist 

iss:,.    Briant.    L..    24,    Holhorn    Viaduct.    London,    E.C. 
Analytical  Chemist. 

1890.  Brierley.  J.  T.,  Highfield,  Golden  Hill.  Leyland,  near 
Presl   in,    Lanes.,    Analytical   Chemist. 

18!»4.    Briggs,  J.   Burnett.  Vauxhall  Soap  Works,  6,  Black- 
Stock  Street.  Liverpool,  Soap  Manufacturer. 

1893.   Briggs,  -I.  P.,  2,  Frankfort  Road,  Heme  Hill,  S.E  . 
I  ■  -•  hnical  Chemist. 

1885.  Briggs,  T.  Lynton,  iss.  Central  Avenue.  Flushing, 
l   Island.  X.Y..  I'.S.A..    Technical  Chemist. 

1890.  Brindtey,  G.  I'.,  c  o  Niagara  EUeobro-Chemica]  Co.. 

il  Engineer. 

1906.  Br^t.l.  Jir.  H   Stanley,  74,  Pinckney  Street,  Boston, 

Ma--  .    U.S.A.,   Chemist. 
i    Bristow,  G    W  .  •■  o  Walter  J.  Crook,  10.  Philpot 

Lane.    London.    E.C..  Chemical  Man.  . 
1887.    Broadlicnt.    H..   c   0  GoodalL    Backhouse,   and   Co.. 

Sovereign  Street  Leeds,  Chemn 
1896.   Broadhiirst.    W.    Homer,    290,    Lafayette    Avenue, 

Brooklyn,  X.V..  I'.S.A..  Chemist.  ' 
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.   Brook,  Arthur.  Firework  Factory,  Sutton,  Surrey, 

Firework  Manufacturer. 
O.M.    Brock,  J..  Gwern-Tyno.  Colwyn  Bay.  North  Wales, 

Chairman  of  United  Alkali  Co.,  Ltd. 
1896.   Brooke.  C.  B..  jim.,  Colne  House.   Brantham.  near 

Maiminetree.   Xylonite  Manufacturer. 

1900.  Brooke,  Jno.    K  .  c  o  Straits  Trading  Co.,   Ltd.. 

'  i  ore  S.S.,  Chemist. 
1884.  Brookes.   E.   A.,   c  o  The  Chilian   Mills   Co..   Ltd., 
Ohiguayante,  Concepcion,  Chile,  Chemist. 

1896.  Brookman,    Fred    W.,    li.    West    Street,   Rochdale, 

Manure  Works  Manager. 

1906.  Brooks.  Cecil  J..  76,  Great  Ormond  Street.  London, 
W.C.,  Metallurgist 

1903.  Brooks.    H.    Kibbe,    Swanton,    Vermont.    U.S.A. 
Chemist. 

JSy3.  Broome,  F.  S.  J.,  Leaholme,  Holloway,  near  Mat- 
lock Bath,  Derbvsliire,  Assayer. 

1901.  Broome.  Jos.,  40,  East  39th  Street,  Bayonne,  N.J., 

U.S.A..  Chemical  Engineer. 
O.M.    Brotherton,    E.    A.,    M.P.,    Commercial    Buildings, 

Leeds,  Ammonia  Distiller. 
1884.  Brown.  Prof.  A.  Crum,  F.R.S.,  S,  Belgrave  Crescent, 

Edinburgh,  Professor  of  Chemistry. 
1905.  Brown.  Prof.  Adrian  J.,  West  Heath  House.  North- 
field,  near  Birmingham.  Professor  of  Brewing. 
198&   Brown,  A.  H.  M.,  133.  Kent  Street.  London.  Ont., 

Canada.  Metallurgist. 
1S91.  Brown,  Ca?sar  R.,  -23,  Gower  Road,  Forest  Gate,  E., 

Works  Foreman. 
O.M.    Brown,   D.,  93,   Abbey   Hill,   Edinburgh,   Chemical 

Manufacturer. 
O.M.    Brown,   D.,   Donaghmore,   Tyrone,    Ireland,    Soap 

Manufacturer. 

1890.  Brown,  Edw.  Hilton,  c/o  W.  Ropes  and  Co.,  St. 

Petersburg,  Russia,  Analytical  Chemist. 

1903.  Brown,    Frank  C,    P.O.    Box   211,    Framingham, 

Mass..  U.S.A.,  Foreman. 

1904.  Brown,  Dr.  Fred.  W.,  470,  Lenox  Avenue,  New  York 

City,  U.S.A.,  Chemist. 
1894.  Brown,    Geo.    E.,    c/o    "  The    British    Journal    of 
Photography,"    24,    Wellington   Street,    Strand, 
London,  W.C.,  Chemist. 

1905.  Brown,  Harold  G.  S.,  c/o  Messrs.  G.   H.   Ogston 

and  Moore,  Strada  degle  Argentieri.  19,  Messina, 

Sicilv.  Analyst. 
1905.  Brown."  Hawthorne   J..    Oak   Villa.    Elton,    Bury. 

Lanes..  Paper  Maker. 
O.M.    Brown,  Henry,  Benskin's  Brewery,  Watford,  Herts., 

Brewing  Chemist. 

1899.  Brown.  Dr.  Henry  C,  The  Chemical  Works,  King's 

Lynn,  Chemical  Manufacturer. 
o.M.    Brown,  Dr.  Horace  T.,  F.R.S.."r>2.  Nevern  Square 

Kensington,  S.W,   Brewing  Chemist. 
1905.  Brown,  Hugh  B..  e/o  Jas.  Robertson  &  Sum.  Ltd., 

Rirusbgrove   V  alpy,  Chemist, 

i  i.M.    Brown,  Dr.  J.   Campbell,   s.   Abercromby  Square; 

Liverpool.  Professor  oi  Chemistry. 

1891.  Brown,    J.     Henry.    Minas    d'Aljustrel.    Alcmtejo, 

Portugal,  Technical  Chemist. 

1901.  Brown,  Jos.,  Ashleigh  House.  Savile  Town,  Dews- 
bury,  Manufacturing  Chemist. 

1905.  Brown,  Nicol,  1.  The  Grove,  Highgate,  N..  Mining 
Director. 

1892.  Brown,    Reginald    B.,    c/o    Badische    Co.,    Ltd.. 

l'.   >amuel  Ogdeu  Street,  Manchester,  Technical 

Chemist. 
1889.  Brown,    Robt.,    The    Firs,    Hartford,    Nortlnvich, 

Engineer. 
1901.  Brown,     Samuel     B.,      Loveclough,      Rawtenstall, 

Lancashire,  Calico  Printer's  Manager. 
O.M.    Brown.  Walter,  c/o  Jas.  H.  Dennis  and  Co.,   Ltd., 

Widnes,  Technical  Chemist. 

1900.  Brown,  Walter  B.,  Chemist  and  Manager. 

1897.  Brown,    Win.,    Terrace    House,    The    Cliff,    Higher 

Broughton,  Manchester. 

1901.  Browne,    Dr.     Arthur    L..  213,  Courtland    Street, 

Baltimore,    Md..    US. A.,   Analytical  Chemist. 
■  .   Browne,   Dr.   ('lias.   A.,  jm  ibon  Park,  New 

Orleans,   La.,    I  .S.A.,  Sugar  Chemist. 


1906.    Browne-Cave.    E.    J.    C,    "  Strathallan,"    Bootle,. 

Liverpool.   Works  Chemist. 
1905.    Browning.   Prof.   K.  C.  Medical  College,  Colombo, 

Ceylon,  Professor  of  Chemistry. 
O.M.    Browning.    W.,    Broad    Oak,    Accrington,    Calico 

Printer. 

1901.  Brownlie,  David,  11,  Langford  Road,  Heaton  Chapel, 

near  Manchester,  Chemist. 

1902.  Brownrigg.  Marcus  P.,  Colonial  Sugar  Refining  Co.,. 

Ltd.,  O'Connell  Street,  Sydney,  N.S.W.,  Australia, 

Analytical  Chemist. 
1902.   Brownsdon,  Dr.   H.   W.,  King's  Norton  Metal  Co., 

Ltd.,  Abbey  Wood,   Kent.   Works  Chemist. 
1902.   Bruce,     Alex.,     Laboratory.     Hyde    Park    Corner, 

Colombo.  Ceylon,  Chemist. 
1890.   Bruce,     Jas.,       Craik,       Saskatchewan,       Canada, 

Distiller. 
1900.   Bruce,  Wm.  T.,  c/o  Hugh  Wallace  and  Co.,  Ltd.,  5, 

Fenchurch  Street,  London,  E.C.,   Director. 
1892.   Bruekmann.    G.    T.,    192.    18th    Street,    Brooklyn, 

N.Y.,  U.S.A.,  Chemical  Engineer. 
1905.   Bruinier,  A.  G..  534.  Canal  Street,  New  York  City, 

U.S.A.,  Agent,  for  Kalle  and  Co., 
O.M.    Brunner.  H.,  Holly  Mount,  Tarbock  Road.  Huyton, 

near  Liverpool,  Chemical  Manufacturer. 
1894.   Brunner,  H.  Bertram,  Winnington  Park,  Northwich, 

Chemist  and  Electrician. 

1887.  Brunner,  J.  F.   L..  M.P.,  c/o  Brunner,  Mond  and  Co., 

Ltd.,  39,  Victoria  Street,  London.  S.W.,  Chemical 
Manufacturer. 
O.M.    Brunner,    Sir  J.    T.,   Bart,,   M.P.,   Druid's   Cross, 
Wavertree,  Liverpool,  Chemical  Manufacturer. 

1902.  Brunner,  Roscoe,  c/o  Messrs.  Brunner,  Mond  and 

Co.,  Ltd..  Northwich,  Alkali  Manufacturer. 
1905.    Brunt,   R.   A.,   Box   121.    Windsor.   Ont.,   Canada, 

Supar  Chemist. 
1894.    Brunton,  J.   Dixon.  Wire  Mill.  Musselburgh,  N.B., 

Wire  Manufacturer. 

1904.  Bryant.  Arthur  P.,  661.  Winthrop  Avenue,  Chicago, 

III..  U.S.A.,  Chemist  (Glucose  Sugar  Refining  Co.). 

1903.  Bryant,    V.    Seymour,    80,    Beeches    Road,     West 

Bromwich,  Analytical  Chemist. 

1905.  Brvce,    Clarence    H.,    c/o    Benj.    Moore    and    Co., 

244,    Water    Street,     Brooklyn,     N.Y..    U.S.A., 

Factory  Superintendent. 
1894.   Bryce,  Thos.,  Thai-sis  Mines,  Huelva.  Spain,  Chemist. 
1897.   Bryson,  Jas..  Pumpherston  Oil  Works,  Midcalder, 

X.B..   Oil   Works  Manager. 
1892.   Buchanan.    D.    G.,    (Subs.)   Mount  Vernon   House, 

I  Hasgow,    and    (Journals)    c  o   Gibbs    and    Co.,. 

Iquique,  Chili,  Analyst. 

1904.  Buchanan,   E.    F.,   Niirnbergstra-.se  3.   Berlin.    W., 

'  Sermany,  ( 'iiemist. 

1888.  Buchanan,  Jas.,  jun.,  Caledonia  Foundry,  Brasenose- 

Road,  Liverpool,  Engineer. 
1904.   Buchanan,  J.  L..  3.  The  Wiend,  Lower  Bebington, 
Cheshire,  Analytical  Chemist. 

1904.  Buchanan,  Joshua  D.,  c/o  Nobel's  Explosives  Co., 

Ltd.,  Polmont  Station,  N.B..  Chemist. 
1897.  Buck.  Chas.  A..  521,  Locust  Street,  South  Bethlehem,. 
Pa.,  U.S.A.,  Chief  Chemist  (Bethlehem  Iron  Co.). 

1906.  Buckie.  Robert  H..  c/o  The  British  UraliteCo..  Ltd., 

Higharfi.  near  Rochester.  Kent.  Works  (h>mi>t. 
1897.   Bucknill,  Jno.  A..  P.O.  Box  52,  Government  Patent 
Office,  Pretoria,  Transvaal.  Comptroller  General. 

1900.  Bull.  Dr.  Benjamin  S.,  104.  Humber  Road,  Black- 

heath.  S.E..  Technical  Chemist. 
1902.   Bull,  Irving  C,  P.O.   Box.  294,  Middletown.  N.Y.. 

US. A..  Chemist. 
1899.  Bult,  Herbert  J.,  IS,  Billiter  Street,  London,  E.C., 

Chemist. 
O.M.    Bumby,  H.,  Coltness  Ironworks,  Newmains,  N.B., 

Ironworks  Manager. 
O.M.    Bunker,   H.   E.,   19,  Napier  Street,  Toronto,  Ont,, 

Canada,  Technical  Chemist. 

1901.  Bunting.  Henry  H.,  c/o  Peruvian  Corporation,  Ltd., 

Lima.  Peru.  Analyst. 
1894.   Bunting,    W.    Lightfoot,   Forest    Bank,   Crawshaw- 
booth,   near  Manchester,   Calico  Printer. 

1905.  Bunzl.  Hugo,  175,  High  Street,  Chorlton-on-Medlock,. 

Manchester,  •  'Iiemist.  - 
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.  [ndia-rubber  M  ,  \  . 

Inili  i  i  nbber  Manufactui 
1686.    Bordekin,  0.,  jvn.,   Heathfii  Id 
Helen! .    L  mi  ashire,  <  Ihemii 

1896.  Burford,  SamneJ  >'..  The  I 

Leicesti  i .   Analytical  Chemist. 
1808.    Barge,     Chas.     li  .     Iddi 

Kin  Hill,  S.W       ! 

1889,    Burger,  Dr.  J  .  I,  Bii  I  lid 

Trafford,   Manchester,  Tei  '■■  ■ 

1901.  Burgees,    Prof.    C.    E".,    University    "t    v 

\l.nii  ion   W  i      1  .S.A.,  Elect  i 
1889.    Burgess,  Geo.,  Hair  Road,  Ditton,  w 
Win.  T.,  20,  Prion    R 

\\  ..    A  r i  1 1  \  '  i-l. 

1902.  Burkard,  Dr.   Ernst,  TL  i  Hevdi   ■  ■ 

Garfield,  V.J.,  U.S.  \  .  <  1 

1899.  Burkhardt,    Dr.   G.  A..  Gei 

1897.  Buriand,  Lt.-Col.  Jeffrej  II..  824,  - 

Montreal,  Canada,  Papei  and  Card  Manufai  turer. 

1896.  Buriand,   Richard  i>..   Bishopg  Manu- 

facturing Chemist. 

1900.  Burleigh,  Win.  F..  c  o  Murphy  Varnish  <  o.,  STewark, 

X.I..   I  .&  V.    I-  hnical  Chemist, 
1S07.   Burls.  Frank  1!..  4.  Dyer's  Hall  Road,  1/ 
Essex,  Chemist. 

1898.  Burls,   Herbert  T..    J  lies 

i  'Inli.  St.  Jami  -  Street,  S.W.,  and 

Poulis   Terrace,    Onslow    Gardens,   S.W., 

1901.  Burnand,   Sydney,    Manbn     -  Ltd, 

Hammersmith,  W..  Manager. 
i'.\l.    Barnard,  1!..  Plymouth  Chemical  Works,  Plymouth, 
( Ihemica]  Manufacturer. 

1891.  Burnet,   Henry  K..  North    Brook    Vitriol    Works, 

Bradford,  York-..  Sulphui      Acid  Maker. 

1897.  Burnet.  Jno.  .las..  18,  University  Avenue,  Glasgow, 

Archil 

1893.  Bnrnliam.  .1.  C,  Cordite  Factory,  Aruvankad, 
Xilgiri  Hill-.  India.  Analytical  Chemist. 

1900.  Burnade,  ('has.  F..  c  o  international  Smokeless 
Powder  Co.,  Parlin,  N.J.,  U.S.A.,  Che 

1900.  Burr.  Edmund  C,  1722,  Vallej     :  I  ran- 

co,  (   ,1..  U.S.  A..  M  inufacturer 

O.M.  Burrell,  B.  A.,  8,  Springfield  Mount,  Leeds,  Ana- 
lytical Chemist. 

1892.  Burxough,  Horace,  jun.,  509,  West  Lombard  Street, 

Baltimore,  Md„  U.S.A.  Technical  Chi 

1888.  Barrows,  Edw.,  Home  Villa,  Low  Fell,  Gateshead- 

on-Tyne,  Alkali  Works  Man 
1905.  Burtenshaw,  Wm.  H..  P.O.  Bi  I  ch., 

I'.s'.A..  Secretary,  Michii  i  Works. 

[901.   Barton,  Alt..  114,  Bedford  Road,  T  'da. 

liver  and  Finisher. 

1903.  Burton,  i  is:    K  .   3  Iding,  Philadel- 

phia, Pa..  U,S  \.  '     Qsulting  Chen 
1903.  Burton.  Jno..  2,  Green  Street.   Bethnal  linen.   F  . 

Dye  and  i  hemical  Manufacturer. 
1904   Burton,  T.  H..  c/o  £  nwood  and  Son,  19, 

Lodgate  Hill.  London,  E.C.,  Technical 

1889.  Burton,  Wm..  The  Hollies.  Clifton  Junction,  near 

Manchester,  Potter's  Chemist. 

1897.   Burwell,  A.  W..  Kyle  Street.  Lake,  !-ve- 

land.  uhio.  U.S.A,  Consulting  Chemist. 

1885.  Bury.  J.  H.,  Church  Chemical  \'  nng- 

ton,  Chemical  Manufacturer. 

1897.  Bush.  .1.   M.,  c  o  W.  J.   Bud:  and  Co.,   Ltd., 
Grove,  Hackney,  E..  Manufacturing  Chemist. 

1897.  Butler.  David  B.,  41,  Old  Queen  sir,,-.  West- 
minster. S.W.,  Cement  Expert. 

1903.   Butler.   Fredk.,   Ash  Tree  Lane,  Ho  near 

Widues,  \i  '.;ton  Copper  Works). 

1890  Butler,  Paul,  1.  •  U,  Mass  C.S.A..  Ammunition 
Manufacturer. 

1885.  Butler.  Samuel.  The  Cedars.  Compton.  Wolver- 
hampton. Brewer. 

1905.  Butler.  T.  H..  Charnwood,  Cothain  Park.  Bristol, 
Chemical  Student. 

ISSli.    Butler.  W.  W Mitchells  ft  Butlers.  Ltd..  The 

Brewery     Library,     Cape     Hill,     Birmingham, 
Brewer. 


1903,    Battel     iaw,   K    I. .  31,   i  Iton-cdm- 

II  odv.  Mani  i 
1 1  \i     B  Id,  J.  C„   79    I  ndl   ih  im    Road, 

g  U  .    \ 
1892,   Butterfleld,  W.J.  A.,i 

B.W.,  Analytical  Chi 
Is;i7.   But*  ■     i  31,  BI»ho|  •  Within, 

1900,   Bun,  i  worth,  Elwi  II  I  ible  <  bllai  I 

1 1 1 ,  Putnam  A 

i  Ihemist. 
1902.   Butterworth,    F    J      P.O     Bo  irk,   N.J.. 

I'.s.  t,  Chi 

1892.  Buttfield,    Horace   \  .    13,   w   lingtoi     B  «d,    Bash 

Hill  Park,  Enfield,  N.,  Chemical  Demonstrator. 
O.M.    Byard,    \.   ' }.,  o  o   Burt,   Boulti  a,    rad    B 

bnical  I Ihemist. 
1899    Byrnes,  En     ni     i.,   918,    I  .   8tre<  t,  N.W.,  N 
ington,  I  i.e..  U.S  \  fyer. 

B  lildings,   -'.    Ladgafa    Hill, 
lingham,    Direotoi    ol   Chemical   I 

1893.  Byrom,    P.   BL,   Laboratory,   Wigan  Coal  and  Iron 

Co.,  Wigan,  Analytical  Chemist. 
1887.   Bythway,    M  .    n.   Lloyd    Street,    All..-rt    Sq 
Manchesl 


Boston,  Mass., 

U.S.A,  ( 
1908.   Cabot,    S  un  lei.   141,   Mil      -  Bost  in,   M 

i    S  \  .  Manufacturing  Chemist 
1889.  Cadett.  .la-..   \  oal  Eagin 

1902.    lady.  Waller   I  i-li  Portland  Cement  Co.. 

Stroh,  In  I..  1 1.8.  \-.  i  liemist. 

1901.  Cady,  Wm.  BL,  Il'7.  Power  Street,  Providence,  R.I., 

I  .s.A..  i  ni  lor  i  hemist 

1905.  Cain.  Dr.  .1.  C.,  28,  Pemburj   Roa  I,  Lower  Clapton, 

N.F..   Colour  <  'liemist. 
1891.  i  lines.  G.  S.   L,  7,  Rochester  Terrace,  Camden  Road, 
London.  N.W..  Analytical  Chemist. 

1900.  Cairns,  Adam.  Thistle  Rubber  -Mills,  98,  Commerce 

Street.  Glasgow,  Mai 

1897.   Cairns,   Win..   5,  Carll -gow,  Plumber 

1891.  .     W       Arthur,     Bos     67,    Johannesburg, 

Transvaal,   South   Africa,   Metallurgist. 

1906.  Calder,  Prof.  Edwin  E.,  I  B.L,  U.S.A, 

l'n  •  liemistry. 

1897.   Calder.  W.  A.  S..  Qri  <     Mo  I  Hill,  Smeth- 

wiek.  Chemical  Manufacturer. 
1888.   Caldwell.  Wm  .  Murray  Street,   Paisley,  N.B..  Pry- 

Ball 
1S91.  Cilkin.   Wm,   -      -  Pa.,   C.s.A..  Paper 

Pulp  \\  orks  i  l.nnist. 

1902.  Calm.  Chas.  B.,  190,  Michigan  Street,  Chicago,  111., 

U.S.  \..  Manufacturing  Cnemist. 
1904.  Calvert,  Dr.   Harry  T.,  West   Biding  ot  Yorkshire 
Rivers  B  ist, 

1901.  Calvert,  J  ■  Butter  Street,  Etna.  Allegheny 

Pa..   I  .8.  '»■■    Analytical  Chi 
1899.   Calvert.    -  rsity,  Columbia.   Mo., 

-  I  liemistry. 

1895.  Carnbier.  Jacob,  910   -  -  Pueblo,  Colo., 

C.S.A  ,  Chei  list 
I      ueron.  Alex..   Whitehcr  Place,  Rochester  Road, 
\.W..  Chemical  Engineer. 
1891.   Cameron.  Jas..  Lagleby,  Woodhey,  near  Birkenhead, 

Chemist. 
1904.  Cameron,  Walter  S.,  239,  West    136th  Street,  New 

"*    rk  City,  U.S.A.,  Manufacturing  Perfumer. 
O.M.    Cammack,  J.,   67,    King    Edward   Road,   Denton's 
Green,      St.      Helens,      Lancashire,       Technical 
Chemist. 
1886.  Campbell,  Andrew,  i   o  Burmali  Oil  Co.,  Ltd.,  Dun- 

needaw.  Rangoon,  Burmah.  Analytical  Chemist. 
O.M.    Campbell,     Archibald,     Berry     Lodge,     Rugeley, 
-     Sordshire,  Tc.  hnical  Chemist. 
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1902.  Campbell.    Ashley.    Colonial    Sugar    Refining    Co., 

Ltd..      Yarraville      Refinery,     Melbourne,     Vie., 
Australia,  Analytical  Chemist. 

1899.  Campbell.      Jas.      Eunyce.      22.      Shirley      Street, 

Worcester,  Mass.,  U.S. A  Chemical  Engineer. 

1904.  Campbell.  ,1.  H„  41.  Summit  Street,  Brooklyn.  X.Y.. 

I'.S.A..  Chemist. 
1901.   Campbell,  Kenneth  F..  M.Inst. ( 3.E.,  1,  Peel  Street, 
Huddersfield,  Civil  Engineer. 

1905.  Campbell.    Wm.    A..    30i»,    14th    Street.    Milwaukee, 

Wis..   O.S.A.,  Chemist.   Wadhams  Oil  Co. 
1904.  Campion.  A..  Laboratory.    144    Wellington   Street, 

Glasgow,  Chemist  and   Metallurgist. 
1897.   Canfield,  F.  D.,  jun..  c/o  Cuban  Sugar  Refining  Co., 

Cardenas.   Cuba,   Sugar   Ketiner. 
1893.  Cannon,  J.  C,  Danehur-t.  Gordon  Road,  Shoreham, 

Sussex.   Analyst. 
O.M.    Cannon.  M..  25,  Stormont  Road,  Claphain  Common, 

S.W..  Vinegar  Works  Manager. 
1891.  Canziani,  Enrico,  3,  Palace  Green,  Kensington,  W.. 

Civil  Engineer. 
1891.   Carden,  Albert  J..  Dnnster  House,  12,  Mark  Lane, 

E.C.,  Distiller. 
1904.   Carel,   Prof.   Hubert  C,   Laboratory.  University  of 

Minnesota.  Minneapolis.  Minn..  U.S.A.,  Chemist. 
ite  Board  of  Health). 
1893.   Carey.  Arthur.  The  Groves.  Grassendale  Park,  near 

Liverpool.  Chemist. 
O.M.    Carey.    Eustace.   The   United   Alkali   Co.,   Ltd.,  30, 

James    Street.    Liverpool ;    and    (Journals)   The 

Groves,     Grassendale      Park,     near     Liverpool, 

Chemical   Manufacturer. 
1901).   Carey,    William    G..    65.    Iekburgh    Road.    Upper 

Clapton.  London.  N.E..  Chemist. 

1904.  Cargill.    J.    T.,    c/o    Finlay,     Fleming     and     Co., 

Rangoon,  Burmah.  East  India  Merchant. 

1905.  Carleton.  Philip  H..  Wamesit    Station,  Tewksbury, 

Mass..   U.S.A.,  Selling  Agent. 
O.M.    Carlile,  T..  St.   Bryde's,  Dunblane,  X.B.,  Chemical 
Manufacturer. 

1895.  Carlsson,    Hugo,    42,    Smolandsgatan,    Stockholm, 

Sweden.  Analytical  Chemist. 
1893.   Carmichael,    Dr.H..    17(i,   Federal   Street.   Boston, 
Mass..  U.S.A..  Analytical  Chemist. 

1896.  Carmichael,    Herbert,    Bureau    of   Mines,    Victoria, 

British  Columbia,    Public   Analyst   and  Assayer. 

1884.  Carmody,   Prof.   Patrick,   Government  Laboratory. 

Port  of  Spain,  Trinidad,  Analytical  Chemist. 

1903.  Carneiro   da   Cunha,   J.   M.,    Comp.    Agricola    and 

Mercantil.    Rua    do    Apollo,    28,    Pernambuco, 
Brazil,   Manager. 

1897.  Carnell.    Win.    C.,    c/o    Tacony    Chemical    Works, 

Bridesburg,  Philadelphia,  Pa.,  U.S.A.,  Chemist. 
O.M.    Caro.  Dr.  H..  C.  8  X.  9,  Mannheim.  Baden.  Germany, 

Technical  Chemist. 
1893.  Carpenter.  C.  C,  South  Metropolitan  Gas  Co.,  709a, 

Old  Kent  Road,  London,  S.E.,  Civil  Engineer. 

1900.  Carpenter.      Frank       B.,       Virginia-Carolina      Co., 

Crenshaw.     Building,     Richmond,    Va.,    U.S.A., 
Chemist. 

1900.  Carpenter,     Harry    B.,    c/o    Lister's    Agricultural 

Chemical   Works.   Xewark,   X.J.,   U.S.A. 

1903.  Carpenter,    H.    C.    Harold,   The   National    Physical 

Laboratory,  Bushy  House, Teddington,  Middlesex, 
Chemist  and   Metallurgist. 
1 1.JE   Carpenter,  R.  Forbes,  Prestwich,  Greencroft  Gardens, 
West   Hampstead.   X.W.,   Chief  Inspector  under 
the  Alkali,  &c.   Works  Acts. 

1904.  Carr,  Francis  H..   Kelvin.  Church  Avenue,  Sidcup, 

Kent,  Manufacturing  Chemist. 
L904.  Carroll,  Jno.  L..  23,  Division  Place,  Xewark,  X.J., 
U.S.A.,  Secretary  (American  Oil  and  Supply  Go.). 

1885.  Carruthers.  J.  G.,  Burn  brae  House.  Milngavie,  X.B., 

Dyeworks  Manager. 

1901.  Carson,   Geo.   c..    Hotel    Broadway.   Denver,   Colo., 

U.S.A..  Mining  Engineer. 
O.M     Carteighe,  M,   180,  New  Bond  Street,  London,  W.. 

Pharmaceutical  Chemist. 
1904.   I'arter.   A..   Cuba  Street,    IVtonc.    Wellington.    Xew 

Zealand,  Works  Manager. 


1905.  Carter,  Robert  A.,  c  o  Roessler  and  Hasslacher 
Chemical  Co.,  100,  William  Street,  Xew  York 
City,   U.S.A..  Chemist. 

1895.  Carter,  Stewart  F..  c  o  Atlantic  Fiber  Co.,  Sloats- 
burg,  Rockland  Co.,  and  (Journals),  Park  Place, 
Suffern.  X*.Y.,  I'.S.A.,  Superintending  Chemist. 

1903.  Carter,  Thomas,  322,  Scarr  Hill,  Bradford,  Yorks, 
Works  Chemist. 

1886.  Carter,  W.  Chas.,  c  o  Dominion  Iron  and  Steel  Co., 
Sydney,   C. B.,  Canada,   Analytical  Chemist. 

1889.  Carulla,   F.    J.    R..    84,    Rose    Hill    Street,    Derby, 

Chemical  Manufacturer. 
1903.  Caspari,  Dr.  W.  A.,  2S,  Coleehill  Road,  Teddington, 
Chemist  and  Physicist. 

1895.  Catlin,    Chas.    A.,    133,    Hope   Street,    Providence, 

R.I.,  U.S.A.,  Chemist  (Rumford  Chemical  Works). 

1896.  Caven,  Robt.  M..  University  College,  Xottingham, 

Lecturer  in  Chemistry. 
O.M.    Cawley,  G.,  25,  Victoria  Street.  West  minster,  S.W., 

Chemical  Engineer. 
O.M.    Cawley,    J..    278,    Passaic    Street,    Newark.    N.J., 

U.S.A..  Analytical  Chemist. 

1897.  Cawley.    Thos.    A..    British    Gelatin    Works,    New 

Bedford  Road,  Luton,  Gelatin  Manufacturer. 

1900.  Cavvan,     Llewellyn     L.,     4647.     Indiana    Avenue, 

Chicago.  HI..  U.S.A..  Chemist. 
1902.  Cerasoli,  Alburto,  c  o  Dr.  L.  Mond,  18,  Avenue  Rd., 

R  :gent's  Park.  X.W..  Enaineer. 
1891.   Chadwick.  Walter  M.   24.  West  3rd  Street,  Bayonne, 

N.J.,   U.S.A..  Chemical  Works  Manager. 
1894.   Chaloner,  G.   W,  26,  Eagle   Wharf  Road,  Hoxton, 

N..  Chemical  Manager. 

1901.  Chamberlain,    G.    E.,    5169,    Delmar   Building.    St. 

Loui>.  Mo.,  U.S.A..  Cliemist. 

1902.  Champion.    Edmund    C,    510.    South    Washington 

Avenue,  Iola,  Kansas,   U.S.A.,  Chemist. 
O.M.    Chance,    A.    M.,    Chemical    Works,    Oldbury.    near 

Birmingham,  Chemical  Manufacturer. 
O.M    Chandler.   Dr.    C.    F.,    Columbia   University.    West 

116th  Street.  New  York  City,  U.S.A.,  Professor 

of  Chemistry. 
1900.   Chandler.   Prof.   W.   H.,   Lehigh   University,  South 

Bethlehem.  Pa..  U.S.A..  Professor  of  Chemistry. 
1S93.   Chaplin.  Dr.  Edw.  M,  Public  Analyst's  Laboratory, 

Wakefield,  Yorks.,  Analytical  Chemist. 
1906.   Chaplin,  Wm.  H..  13.  Penywern  Road,  Earl's  Court, 

London.    S.W..    Wine    Merchant. 

1890.  Chapman.  Alf.   C,   8,   Duke  Street,  Aldgate,  E.C.. 

Analytical  Chemist. 
1905.   Chapman,  D.  L..  10,  Parsonage  Road.  Withington, 
Manchester,  Demonstrator  in  Chemistry. 

1903.  Chapman.    Geo.    W.,   Swift    Fertilizer   Works.   913. 

Prudential     Building,     Atlanta,     Ga.,     U.S.A., 

Superintendent. 
O.M.    Chapman,  Spencer,  36,  Mark  Lane,   E.C.,   Chemical 

Manufacturer. 
1894.   Charlier.  A.  C.  J.,  6,  Talbot  Road,  South  Tottenham, 

N..  Consulting  Chemist. 
1902.  Charlton.  Thos..  325.  Irvington  Place.  Denver,  Colo.. 

U.S.A..  Manufacturing  Chemist. 

1900.  Chase.   March   F.,   c/o  New  Jersey  Zinc  Co.,  Pal- 

merton,  Pa.,  U.S.A.,  Chemist. 
1889.   Chase,   R.    L.,   Arnold   Printworks,   North   Adams. 

Mass.,  U.S.A.,  Manager. 
1894.   Chatard,   Dr.   T.   M,   1716,   Rhode  Island  Avenue, 

Washington,  D.C.,  US.A.,  Chemical  Engineer. 

1898.  Chattock,    Herbert    E.,   23,   Apsley   Road,   Clifton, 

Bristol,  Oilcake  Manufacturer. 
1905.   Cheesman,  F.  Page,  92,  William  Street.  New  \rork 
City,   U.S.A.,    Paint    Manufacturer. 

1901.  Cheetiiam.  Howard.  18.  St.  Ann  Street,  Manchester, 

Chartered  Patent  Agent. 
1905,   Cheke.    Thos.    W..    43,    Hockerill    Street,    Bishop's 

Stortford,  Analytical  Chemist 
1894.  Cheney,  J.  P..  c/o  Cheney  Bros..  South  Manchester, 

Conn.,  U.S.A.,  Silk  Manufacturer's  Chemist. 
1885.   Cheyne,  A.  M.  <■  0  Messrs.  Burgoyne,  16,  Coleman 

Street,  London.  E.C..  Analytical  Chemist. 
1905.   Chick,     Oliver,     52,     High    Street.     Hornsey.     N.. 

Analytical  Chemist. 
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I9tv_>.  Chilwdl,  John,  Oak  iwell,  P 
1893.  Cholerton,     V     I   ,    (Of    i; 

Manufacturing  <  Ihemiat. 
1890.  Chorley,  .In...  c..  Bewsey,  0 

Lanes.,    Analytical  I  Ihemiat. 
O.M.    Christie,  J.,  Levenfiald,  Al.  rand 

I'rin 

1903.  Christie,  John,  c  o  rhe  New  Explosives  Co.,   Ltd.. 

Btowmarket,  Suffolk,    Vnalytica]  Chemist. 
1898.  Chrietison,     '■■•,,..     Cremona.     I  Drive, 

Glasgow,   Engineer. 
O.M.   Chrystal,  W.  J.,  7,  Weal   Georg 

Chemical  Manufacturer. 

1904.  Chubb,  II.  81.  Wharfedale  Villas,  Tadoaeter,  Yorks., 

Brewery  i  Iherai 
O.M.    Chutoh,    Professor    \.    II  .    I'.R.s..   Shekdey,    Kew, 
Surrey.    Professor    of    Chemistry    in 
Academy. 

1890.  Church,  Klihu  I).,  jun.,  63,  Wall  Street,  Sen   \..rk 

City.   U.S.A.,  Soda   Manufacturer. 
I8S&  clatlin.    Alan     \..    (Communications)     Box    1189, 
Boston  :   and  (Journals)  Littleton,  Mass  ,  U.S  \  . 
Manufacturing  <  Ihemist . 

1900.  Chuner,  GuilUam  H.,46,  Richmond  Street,  Philadel- 

phia,  Pa.,   D.S  \ ..  Chemist 
1885.  Clanahan.    H.   C,   79,    Mosley  Street,   Mai 
Chemical  Merchant 

1901.  Clapham.   Henry   E.   Laurel    Hank.   Wilsden,   near 

Bradford,  Yorks.,  Technical  Chemist. 

1905.  Clapp,  Geo.   A.,  503,   Walnut  Street,   N'cwtonville. 

Mass.,   U.S.  V.  Chemist. 

1891.  Clapp.  Ralph  R..  c  o  Standard  Ammonia  i 

Iceland   Wharf,  Old   Ford,  E.,    Ammonia  Works 
ager. 
1889.  Ctapperton,  J.,  jun..  Analytical  Chemist. 

1903.  Clare.  Henry,  li>7.  Newgate  Strei  i.  Morpeth,  North- 

umberland,  Scl Imasti  r. 

1905.  Clark.    Alfred    X..    Box    L68,    Wallaoeburg,    Out,, 

Canada.  Technical  Chemist  and   Engineer. 

1906.  Clark.    Mian  J.,  .    ,,  ETomestake  Mining  Co.,   Lead, 

S.   Dakota.   U.S.  V.  Metallurgist. 

1904.  aark,     Arthur     W.,     c  0     J.      K'lw 1     I 

Oonshohocken,      Pa,,      U.S.A.,     Chemist     and 
Bacteriologist. 

1896.  Clark,     Donald.     Bairnsdale,     Victoria,     Australia, 
Director  of  School  of  Mines. 

1903.  Clark.    Edmund.    Room     1007,   Appraisers'    Stores, 

641  Washington  Street.  New   York  City.  I    8   L, 
Chemist. 

1904.  Clark.   Ernest.   Royal  Technical  Institute,  Salford, 

Assistant  Lecturer  in  Chemistry. 
1904.   Clark,     Prof.     Friend     B.,     Central     University    of 

Kentucky.    Danville.    Ky.,    U.S.A.,     Profes 

Chemistry. 
1904.  Hark,   Dr.   Homer,  c/o  The  Vacuum  Varnish  and 

Chemical  Co.,  6,  Seaview  Avenue.  Baal  Xorwalk, 

Conn.,   U.S.A.,  Chemical  Manufaeturer. 
O.M.   Clark.  Dr.  J.,  138,  Bath  Street,  Glasgow,  Analytical 

Chemist. 
1900.   Clark,    Jno.,     Broadway    Works.     Milhvall    Dock, 

Loudon,  E.,  Manufacturing  Chemist. 

1902.  Clark.   Robt.   M.,   Rockbank.   Partiekhill.   Glasgow, 

Chemist. 
1906.  aark,   T.   W.   Firth.   42.   Highbi-y   Hill.   London, 
X..   Analyst. 

1903.  Clark,  Dr.  W.  Inglis.  104,  South  Canongate,  Edin- 

burgh. Manufacturing  Chemist. 
1906.  Clark.  Wm.   B..  42,   Robertson    Street,    Greenock, 

Chemist. 
1902.  Clark,    Win.    Linus.    Champion   Coated   Paper   Co., 

Hamilton.  Ohio,   O.S.A.,  Chemist. 

1904.  Clarke.  A.   R..  613-617,   Eastern  Avenue,  Toronto, 

Canada.   Leather  Manufaeturer. 
1891.  Clarke.    Qoddard,    M.P.,    South    Lodge.    Champion 
Hill,  S.E. :  and  (Journals)  60—64,  Artillery  Lane, 
London.   E..   Drysalter. 
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\  W.,  Metallui 

O.M.   CUudet,  K.  <...  181,  \\,ii,  idi ,,  Lane,  N  w  . 
and  Metallui. 

W  m.  II..  Clayton,  Man- 

chester,  Manul  i.  I  iiring  I    n 

O.Mi    i  l  ni. hi.  E.  G.,  i  hemi        I  32,  Holliorn 

Ion,  EC,  '  . -t. 

1895.  i  layton,  Dr.  Q.  I  '..  Etonfleld,  W  .. 

1891.  Clayton.  J.  W '..  -  o  Clayton  and  Jowett,  Ltd., 
Coi  i  ler. 

1894.  O    .'■■!'.    R  ibt    II..    W Ill 

Kew  d,  Mani  hi  si  er   I  'hernial 

1906.  Clayton.    W.    K..    Royal   Victoria    Yard.    Dcptford, 

S.E.,  "lent. 

I,  J.  H.    The  Bracken,  Newquay,  CornwalL 
Issi;.   Cleniinsliaw,     E,      \!kali     Works.     Oldbury,     iii  .1 
Birmingham,  Technical  Chemist. 

H..    Cudl  ■.    Huiislet    Road. 

Leeds,  l  ">•     at  e  Manufacturer. 
1884.  Clerk.  Dugald,  18,  Southampton  Building 
I  me,  VV.I '.,  Engineer. 

1899.  Cleveland,  1).  B.,  116,  OUve  Street,  aeveland,  Ohio, 

I    ,S.   \  .   t   liemi-I. 

1905.  Clexton.   Thos.    J  .   285,    I 

Mass.,   U.S.A.,  \     Rlipstein  A  I 

1900.  Clifford,    \\  e    Outfall     Works.    Wolver- 

hamp  Manager. 

O.M.    Cloud,   I.  <  ..  +.  Lloyd's  Avenue,  Fenchurch 

London,  E.C.,  Metallurgist 
O.M.    Clowes.   Dr.   !•'..   in.  Crs  i.   charing  Cross, 

W.C.  :    and  the  Grange,  College  R  lad,   Dulwich, 

S.E.,  Chief  Chemist  (LC.< 
1891.  Clutton.  .1.  H..  Elliott's  Metal  Co.,  Ltd.,  BurryPort, 

R.s.i  i..  i  larmart  henshire,  Asss 

1900.  Clvmer.  Wm.  R..  c/o  National  Carbon  Co., 

'land.  Ohio,   C.S.A..  Chemist. 
1899.   Coates,  ('has.   K..  jun..   Louisiana  State  University. 

Baton      K'   ige,      La.,      U.S.A..      Professor     of 

Chemistry. 
1888.  Coats,  • I'..  106,   I  .  Edinburgh, 

Manufacturing  t  lu-mist. 

1893.  Cobb,    Jno.    W..    l-'arnley    Ironworks,    near    Leeds. 

Technical  Assistant  to  Managing  Director. 
1904.   Coblentz.  Lambert,   17ns.  Muter  Street.  San  Fran- 
cisco, Cal..  U.S. A.,  Chemist. 

1894.  Coblent/.    Dr.    Virgil,    College   of   Pharmacv.    115, 

West     68th     Street.     New     York     City.    "U.S.A.. 
Chemical  Lecturer. 
1899.   Cochran,    Alfred.    559,    Madison    Street,    Brooklyn. 
X.\..  U.S.A..  Chemist. 

1904.  Cochran,    C.    B.,    .">14.    South    High   Street.    Weal 

r.  Pa.,  U.S.A..  Teacher  of  Chemistry. 
1898.   Cochrane.  A.  Lynda,  9,  '  liarles  Street.  Boston.  Mass., 
U.S.A..   Clerk   (Cochrane  Chemical   I 

1901.  Cockburn.   John    A..    Ardeer.  Stevenston.  Ayrshire. 

Analytii  al  I  heimst. 

1902.  Cocking.  Allan  T..  Caxhampton  House.  Four  Oaks. 

Sutton  Coliltieltl.   Ammunition  Manufacturer. 

1905.  Coes.  Chae.  s     119,  Bast  Rira  9tree*,  Hyde  Park. 

Mass.,  O.8.A..  ihl  Chemist 

1906.  CotTman.    Herbert.   J:13.   St.    Albany   Street.    Ithaca. 

X.Y..   USA..  Cement   Work-  Chemist. 

1903.  Cofman-Nicoreeti,  J.,  41.  Hart  Street,  Bloomsbury. 

W.C,  Chemist. 

1903.  Coggeshall.  Dr.  G.  W\.  Chestnut  Street.  Dedham. 
.    U.S.  V  .   Chemical   Manufacturer. 

1887.  Coghill,  P.  de  G.,  Borax  Works.  OH  Swan.  Liver- 
pool, Technical  Chemist. 

1881   '    gswell,  W.  B.,  -  -   \..  chemical 

Engineer. 

'  >.M.  Cohen.  Dr.  J.,  13.  Cardigan  Road,  Leeds.  Analytical 
Chemist. 
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Cohn.  Alfred  J.,  o  o  Merok  and  Co.,  13-19.  Uiuver- 
Place,  New  York  City,  U.S.A,  Chemist. 
Sigmuod,  13,  Dutch  Street.  New  York  City, 
U.S.A.,  Metallurgical  Chemist. 

,  Prof,  \V.  P.,  McMaster  University,  Toronto, 
inadft,  Professor  of  Chemistry. 
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Arundel  Street.  Strand.  W.C.,  Consulting  chemist 
and  Assayer. 


1902.  De  Cew,  J.   A.,   14,   Sun  Life   Building,    Montreal, 

Canada.  Chemist. 
1893.   De  Clerck,  Maurice,  Heule-Iez-Courtrai,  Belgium. 
1884.   Deering,     W.     H.     Chemical    Department,     Royal 

Arsenal,   Woolwich,  S.E.,  Analytical  Chemist. 

1900.  Deerr,    Noel,  Blairmont,  Bcrbice,  British    Guiana, 

Analytical   Chemist. 

1902.  Deghuee,  Dr.  Jos.  A.,  247,  Harrison  Street,  Brook- 

lyn, N.V..  U.S.A.,  Chemist. 

1901.  De  Jonge,  Cornelius,  30,  Doughty  Street.  Brooklyn, 

N.Y.,   U.S.A.,  Pharmaceutical  Chemist. 
1893.  Delahaye.  Philibert,  105,  Rue  St.  Lazare,  Paris  (IX.), 

Gas  Engineer. 
1901.   Delany,   Chas..   c/o  Elliott  Bros.,   Ltd..   O'Connell 

Street,  Sydney.  N.S.W.,  Australia,  Chemist. 

1888.  Dempsey.    Geo.    C,    105,    Market    Street,    Lowell, 

Mass.,  U.S.A.,  Chemist. 

1904.  Dempwolf.  Chas..  jun,,   713,  South  George  Street, 

York.  Pa.,  U'.S.A.,  Chemical  Manufacturer. 

1899.  Denham,  Wm.  S.,  2,  Kelvinside  Terrace  North, 
Glasgow,  Chemist. 

1891.  Denison,  Joseph  R.,  Lingholme,  Heaton,  Bradford, 
Yorks.,  Analytical  Chemist. 

1898.  Dent.  Dr.  Frankland,  Medical  Department,  Singa- 
pore.  Straits  Settlements.   Consulting  Chemist. 

1905.  Derbv.  Wallace  G.,  c  o  Xichols  Copper  Co.,  Laurel 

Hi'lL  New  York  Citv.   U.S.A.,  Assaver. 

1901.  Devas,  Dr.  Ernest  W.,'  74,  Woodland  "Terrace,  Old 

Charlton.  Kent,  Technical  Chemist. 
1898.   Dewar,  Alex.  H,  c/o  The  Linoleum  Manufacturing 

Co.,  Staines,  Middlesex,  Chemist. 
O.M.    Dewar,  Sir  J.,  F.R.S.,  Royal  Institution,  Albemarle 

Street,  W.  (Journals) ;    and  1,  Scroope  Terrace, 

Cambridge,   Professor  of  Chemistry  and  Physics. 

1889.  Dewey.  Fred.  P.,  Lanier  Heights,  Washington,  D.C., 

U.S.A.,  Metallurgist. 
1904.   Dewhirst,    J.    A..    Borough    Laboratory,    Halifax, 

Yorks.,   Analyst. 
1891.  De  Wilde,  Prof.   P..   1,  Quai  du  Leman,  Geneva, 

Switzerland,  Professor  of  Chemistry. 

1903.  Diamond.   Wm.,    e/o  Simon-Carves,   Ltd.,   Barrow 

Collieries,  near  Bamsley,  Yorks., Works  Manager. 
O.M.    Dibdin.  W.  J..  Edinburgh  Mansions,  Howick  Place, 
S.W.  :    and   (Journals)  Mayfield,  Grange  Road, 
Sutton.  Surrey.  Analytical  Chemist. 

1897.  Dick,  Jno.,  c/o  "jno.  Dick.  Ltd..  77,  York  Street, 

Toronto.  Ont..  Canada,  Manufacturer. 

1902.  Dick,  Jno..  Wharf  Road,  Cubitt  Town,  London,  E., 

Manager  and  Chemist. 

1904.  Dick.    W.    I'..   -   o    Hugh   Baird  &  Sons,    105,   West 

George  Street.  Glasgow,  Analytical  Chemist. 

1890.  Dickenson,  F.  M.,  c/o  Broken  Hill  Proprietary  Co., 

3,  Great  Winchester  Street,   E.C..  Secretary. 

1904.  Dickenson-Gair,  C.  J.,  55.  Lyham  Road,  Brixton, 

S.W.,   Analytical  Chemist. 
19(12.   Diokerman,    Prof.    Judson   C.    University   of   Wis- 
consin. Madison,  Wis.,  U.S.A.,  Professor  of  Chem- 
istry. 

1893.  Dickerson.  E.  X..  141,  Broadway,  New  York  City, 

U.S.A..   Lawyer. 
o.M.    Dickinson.   A.  J.,  57,   Lewisham  High  Road,  Xew 
Cross.  S.E..  Tar  Distiller. 

1905.  Dickinson.    Cyril.   Abbotsford.    Hollycroft   Avenue, 

Hampstead.    X.W..   Analytical  Chemist. 
1887.   Dickson.   Jno..   Easter  Fluchter,   Baldernock,  near 
Glasgow. 

1898.  Dickson.  Samuel.  2,  Broadway,  Westminster,  S.W., 

Analytical  Chemist. 

1899.  Dieckmann.    Dr.     Otto.     1182.    Harrison    Avenue, 

Cincinnati,  Ohio,  U.S.A.,  Chemist. 
1901.   Diehl.  Oscar  C,  c/o  Saginaw  Salt  Co.,  St.  Charles, 
Mich..  U.S.A.,  Chemist. 

1894.  Diestel,  Wm.,  77.  William  Street,  New  York  City, 

U.S.A.,   Dyestuff  Importer.  < 

1898.   Dillon.    Win.',    28.    Oakwood    Avenue,    Roundhay, 

Leeds,  Oil.  Colour,  and  Varnish  Manufacturer. 
O.M.    Divers,   Dr.   E..   F.R.S.,   3,   Canning   Place,   Palace 

Gate,   Kensington,  W..  Professor  of  Chemistry. 

1903.  Divine,    Robt.    F...   c/o    W.    E.   Garrigues.    F'oot   of 

Leib  Street.  Detroit.   Mich..    U.S.A..  Chemist, 
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1899    Dixon,  Fred    V\  .  190,  \\.  fork 

CSty,    I    -   V.    Dvei 
1888.    I  >is..n.    Pro)     II. i. .1,1    I.  .    I    i 

Minn  beater,   Pro 
l  B84.   Dixon,  Wm.,  102,  Sp  lire, 

Soience  M  ister. 

1902.  Dixon,  Wm     i.,  97,   Pitt  Btreet  Sydney,   N.S.W., 

Australia,   Public  Analyst   and    \     iscr. 
1892.    Dobb,   Thos  ,  c/o  J     I     [)ol  Bar, 

Bheflield,    Phai  I  Chemist. 

0,11    Dobbie,  Di   J    J  .   F.R.S      Royal  &  ol         M     i  am, 

i  bambers  Street,   Edinburgh,   I  tin 
I'.tol.    Itohliif.  .In       :  Bank,  Broomfield  Road,   Ayr, 

\  r.  .  Tanner. 
O.M.    Dobbin,   Dr.   I..  Chemical  Laboratory,  University, 

Edinburgh,  Professor  of  Chemistry. 
1906    Dobson,    Samuel,    22,    Dangan    Road,    Cambridge 

Park,  Wanstead,  S  I'  .  Paint  Work-  Mana 
1890,   Dodd,  A.  J.,   Heathfield   Bouse,    Belvedere,    Kent, 

Works  Manager. 
1889    Dodd,  \\ '.  Ralph,  Trederwen,  Villagi   Road,  Enfield, 

Middlesex,  Chemical  Works  Manager. 
1908.    Dodd-.    Thos.,    c./o    Rcckitt    &    Sons,    Ltd.,    and 

(Journals)  :i.    Morrill   Street,    Holderness    Road, 

Hull.  Works  Manager  and  Chemist. 
1900.   Dodge,  Dr.  Francis  D.,  69,  Avenue    A.    Bayonne, 

\..I..   U.S.A..  Chemist. 
1897.  Doerflinger,    Wm.    F.,    c/o     Aoker    Process    Co., 

Niagara  Falls.  N.Y.,  U.S.A.,  Research  Chemist. 
1  st '7.   Dohme,  Dr.  Alt.  H.  I...  Messrs.  Sharp  and  Dohme, 

Baltimore.  Md.,  U.S.A..  Manufacturing  Chemist, 
|SS.~>.    Dnidge.   II.,  Mountain  Rise,  Maritzbnrg,  Natal. 
1905.    Dolan,    H.    Dunesk,  Grappenhall    Road.  Stockton 

Heath.  \\  ist. 

1903,  Dole,    Richard    B.,    c/o   U.S.    Geo  '    Survey, 

u    shingti  n,  D.C..  U.S.A..  Chemist. 
1897.  Dolge,   Carl   B.,   Westport,   Conn.,   U.S.A.,   Manu- 
facturer of  Instruments  and  Antiseptics. 
1884.   Donald,   Jas.,    96,    Anerley    l'ark.    Anerley,    S.E., 

Manufacturing  Chemist. 
1903.   Donald.  Dr.  Jas.  T..  1  L2   St.  Fran,  ois  Xa\  ier  Street, 

Montreal.  Canada,  Consulting  Chemist. 
O.M.   Donald.  W.,  Saltcoats,    N.B.,    Analytical  Chemist 
1900.  Donald.  Wm.,  Ridgefield  Park.   Bergen  Co.,   M.J., 

U.S.A..  Assayer  and  Chemist. 
1902.    Donaldson,  Thos..   c  0    South    African    Explosi 

Co.,  Ltd.,  Modderfontein,  Transvaal,  Chemist. 
1905.   Donnan,  Prof.  F.  G.,  Physico-Chemical  Laboratory, 

The  University  .   I  Prol 

Chemistrj . 
1SSC'.    I'oolit'le.    Orrin    f  IT. 

Batterv  Place,  Vv.   N  .■, ;-  Citv,  I '  v  V.,  Chemist. 
1905.   Doouttle,*Roscoe  E.,  !  7.  South  13th  Strei  t,  v 

N.J.,    U.S    V.    Chemist. 
1890.  Dore,  Jas..  Copper  Work-.   High  Street,  Bromley- 

by-Bow,  E.,  Distiller'-  Engineer. 
1896.  Doremus,    Dr.    Chas.     \.    55,    Wi  3treet, 

New  York  City,  U.S.A.,  Professor  of  Chemistry. 
O.M.    Dott,  D.  B.,  Abbey  Hill  Chemical  Works,  Edinburgh, 

Analyt ieal  Chemist. 
(897.    Douglas,  Ceo..  Heather  Bank.  Binglcy.  Yorks.,  Dyer. 
Istu.   Douglas,  Loudon  M.,  Douglas  Wharf, Putney, S.W., 

(  Domical  Manufacturer. 
1SS4.    Douglas,  William.  Diamond   Plantation.  Demerol*, 

British  Guiana.  Chemical  Engineer. 
190'.    Doulton,     H.     Lewis,     Royal     Doolton     Potl 

Lambeth.  S.E.,  Potter. 
1902.  Doveton.    Godfrey    D.,    319,     Majestic    Building, 

Denver.  Colo..  U.S. A..  Metalln- 

1900.  Dow,  Dr.  Allan  W.,  1724.  Q.  St.  N  W.,  Wasbin 

D.C..  U.S.A..  Chemist  (District  Engineer's  Dept.). 

1898.  Dow.  Herbert  H..  Midland.  Mich..  U.S.A..  Manu- 
facturing Chemist. 

1905.  Dowbiggin,  .lame-  Craiglands,  Albert  Park. 
Lancaster,  Chemist. 

1885.  Dowson.  J.  Emerson.  :>;>.  Victoria  Street.  West- 
minster, S.W.,  Civil  Engineer. 

1901.  Doxrud,   Christian.   Cliristiania.    Norway.    Professor 

of  Chemical  Technology. 

1902.  Drake.  Bryant  S.,  1121,  8th  Avenue.  East  Oakland, 

Cal..  U.S.A..  I  he 
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mist. 
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jhton,  N.H  ..  U.B.A.,  (  hei 
fus,   8.,    i.    Sunnysidi    i  id, 

Clayton,  M 
Dreyfus,  Dr.  N  m  .  162,  Baal  96th  Street,  New  York 

<  it  v .  I    3.A.,  I  hemist 
Drobegg,   G.,  81,  Mi  New    York  (Sty, 

l  ,S.  V.  Superintending 
Drammond,  Hon.  Sir  George,  K.C.M.O.,  Montreal, 

i  ida. 
Drummond,  Dr.  Isaac  W.,  136,  Weal  B2nd  Btreet, 

New  fork  CHy.  U.S.A.,  chemist. 
Dubois,  \i.hi  in   \  .  105,  E  u  lid   v..  ise, 

and  (Journals)  Havemeyer  Chemical  Laboratory, 

New  V.,iU   University,  N.I  .  U.S.A., Instructor 

in  Chemistry. 
Dubuque,  Edwin  D.,  :si".  Realty  Building.  Elmira, 

N.V..  U.S.A.,  Chemi 
Duea-s.    B.    P.,   161,   Front    Street,   New   York   City, 

U.S.A..  Chemical  and  Dyestuff Importer. 
Du.lii'.  E.,  >'.  Eastcheap,  London.  k.c.  Merohanb 
Duckham,  Alex..  Phoenix  Wharf,  West  Kerry  Road, 

Millwall.  !•'...  Works  Chemist. 
Duck". .iih.  Harrj  B.,  Dover,  N.H.,  U.8.A.,  Print- 
works Chemist 
Duckworth,   Wm.    BL,   Moorneld,    Sylvan   Avenue, 

Sal.  ,  I  list 

Dudderidge,  l-'i  ink  l: ..  66,  Nortnnmberiand  Street, 
Newoastie-on-Tyne,  Teacher  of  Chemistry. 

ley,  Dr.  C  B.,  1219,  12th   Avenue.  Altoona,  Pa., 
U.S.A.,    Analytical  Chemist 
Dudley.  I'rot.  \\     1...  Vanderbilt  University,  N'ash- 

ville,  Tenn.,  U.S.A.,  Professor  of  Chemistry. 
Dutf.   Win.   S..   Sebect    Villa.   Bnshwood,   Leyton- 

.  Essex,  Manufacturing  Chemist 
Duffus,  W.  B.,  Le  -  de  BJo   Onto,   Pi    ■■  de 

Spain,  Chemist 
Dotty,     Lawrence,      B,    Clarke     Street.     Sheffield, 
Analytic  il  <  bemist 

n,  Edw.  J.,  The  Charles  E.  Bholes  Co.,  1S4, 
Street.     New     York    City,     U.S.  V 
President 

;:     60,  I     ■  ■    Road,  Blaokheath,  S.E., 
Analytical  chemist. 
Duisberg,  Dr.  Carl  er  Co..  Ltd..  (Journals] 

Eloerfeld,    Germany;      (sabaoriptions)    19,    Bt 
Dunstan's  Hill.  F.C..  Chen 
Dukes,   Bemhard,    I  I',  .ford 

Row,   London,   W.C,   Patent   A. 

1'.  William.  BOX  1".  Vryheid.  South  Africa, 

Merchant  _      ,    .,.  , 

.  Arthur  W.,  1.  Trafalear  Road.  Higher 
BentcUffe,  Pendleton,  Manchester.  Analytical 
Chemist  , 

Duncan.   R.   A..   1'."     Box,  609,   Honolulu,  Hawaii. 
nist. 

Duncan.       Wm.      Wheeler.       4<m;.       Massachusetts 
.  Mass.,  U.S.A.,  Chemist. 

Dunham.  Edw.  K..  338,  K..-t  96th  Btreet  New 
York  City.  U.S.A..  Professor  of  Bacteriology  and 
Hygiene. 

Dunfop.  Harry.  Cragdairoch,  Cove.  Dumbarton- 
shire.  Chemist. 

Dunlop.  Rolt  .  ■">.  Morrison  Terrace.  North  Road, 
Bellshill.  N.  R..  I  h!  Works  Mae  . 

Dunn.  Fred..  lM.  Coffins  Street.  Melbourne,  Vic- 
toria. Aastralia,  Analytical  Chemist. 
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OJC    Dunn,  Hr.  J.  T..  10,  Dean  Street.  Newcastie-oa-TynB, 

suiting  Chemist 
O.M.    Dunn,    P.,   Northern   Assurance    Buildings,   Albert 

Square.  Manchester,  Chemical  Merchant 
190i.  Dunning.  P.   M..  jun..  Auburn.  N.Y..   U.S.A.,  Gas 

Engineer. 

1901.  Dunsiord.  Geo.,   Laboratory,  Wigan  Coal  ami  Iron 

I  o.,  Ltd..  Wigan,  Analytical' Chemist. 
1905.   Dupin,   Dr.   Eugene,    131."  West   53rd   Street,   New 

York  City,  O.S.A.,  Chemist. 
O.M.    Dupre,  Dr.  A..  F.K.S..  Edinburgh   Mansions,  Howick 

Plaee.  S.W..  Consulting  Chemist. 
1905.   Durand,  Halsey,  Dept.  of    Health.  55th  Street  and 

6th  Avenue.   New  York  City,   U.S.A..  Chemist. 
1897.  Durant,  H.  T„  P.  O.  Box  603,  Buluwayo,  Matabele- 

land.  South  Africa,  Metallurgist. 

1905.  Durfee.   Winthrop  ('..    190,   High    Stun.    Boston) 

Mass..  U.S.A..  Manufacturing  Chemist. 
1897.   Durkee,   Frank   W.,   TulVs   College.    Mass..    U.S.A., 

Assistant  Professor  of  Chemistry. 
1S99.    Duryea.    Chester    B.,    80,    Madison    Avenue.    New 

York  City,  US.A.,  Starch  Manufacturer. 

1906.  Dushman,  Saul,  School  of  Practical  Scienc  ■.  Toronto; 

Canada.  Electroi  hemist. 

1891.  Dvorkovitz.  Dr.  P..  45,  St.  Mary  Axe,  London,  E.C., 

Technical  Chemist. 
1903.  Dyck,  George  E..  c  o  Virginia  Carolina  Chemical 

Co..     Station     C.     Memphis,     Tenn.,      U.S.A.. 

Analytical  Chemist 
O.M.    Dyer,  Dr.  B.,  17,  Great  Toner  Street,  London,  E.C., 

Analytical  and  Consulting  Chemist. 
O.M.    Dyson,  C.  E.,  Flint.  North  Wales. 

1902.  Dyson,  George  W.,  89.  Cowlishaw  Road.  Sheffield, 

Analyst. 

1892.  Dyson,  Septimus,  8,   Belmont   Avenue,   Harrogate, 

Manufacturing  Chemist. 


1905. 
1904. 
1(199. 

1902. 
O.M. 
1902. 
1884. 
O.M. 
1890. 
1905. 
1891. 
1885. 
1902. 
1903. 
1902. 
1892. 
1901. 
1894. 
1885. 
1900. 


Eager,   (has.   E..    124.   High  Street,    Boston.   Mass.. 

U.S.A.,   Merchant. 
Eames,   Charles  J.,   99,   Water   Street.   New   York 

City.  U.S.A..  Consulting  Chemist. 
Earnshaw,  Edward  H.,  e/o  The  Cincinnati  Gas  and 
Electric   Co..  4th  and  Plum  Streets.   Cincinnati 

Ohio.    U.S.A..    Chemist. 
Earp.  Dr.  Francis  S.,  72.  Addis  Street,  Kalgoorlie, 

West   Australia.   Metallurical  Chemist. 
Earp,  W.  R.,  c/o  Rowland  A.  Earp,  Buckfastlcigh. 

Devon,  Chemical  Manufacturer. 
Easterbrooks,    Frank    D..    Raritan   Copper   Works 

Perth   Amboy,   N..L.    U.S.A..    Chemist. 
Eastick.  C.  E..  7.  King  Edward  Street,  Whitechapel, 

E.,  Sugar  Works  Manager. 
Eastick,    J.    J.,    Millaquin    Refinery.    Bundaberg, 

Queensland,  Sugar  Works  -Manager. 
Eastlake,  A.  \\ '..  Grosmont.  Palace  Road,  Streatham 

Hill.  S.W..  Petroleum  Works  Manager. 
Easton.  Herbert  Fyfe,  Herodsfoot.  St.  Kevne,  R.S.O., 

Cornwall,   Manager  of  Explosives  Factory. 
Eastwick.  Jos.  H..  2216,   North  51st  Street'.  Phila- 

delphia,  Pa.,  U.S.A..  Chemist. 
Eastwood,   Edw..    7.   Bolton  Road.   Port   Sunlight, 

Birkenhead,  Soapmaker. 

rood,  Robert  P..  90,  Peel  House  Lane,  Widnes, 

Chemist. 
Eaton,    Edward    N.,    1628-315,    Dearborn    Street, 

Chicago.  111.,  US.A..  Chemist. 
Eckel,    Edwin    Clarence.    U.S.    Geological    Survey 

Washington,  D.C.,  U.S.A.,  Geologist. 
Eddy,    Harrison     P.,    Sewage   Purification    Works, 

Worcester.    Mass.,    U.S.A..    Superintendent. 
Eddy.    W.    Chiton,    cor.    Glover   and    West    Streets, 

Woodbury,    X.J..    U.S.A.,    Superintendent. 
Ede,    Henry    E.,    10     Yiolet    Bank,    .Nether    Ed»e 

Sheffield,  Chemist. 
Edge,  Anthony,  79,  Milton  Street,  Readville.  Mass. 

I  '.S.A.  Chemist. 
Edgerley,  Daniel  W.,  Chilton  Paint  Co..   120,  Hi«h 

Street,     Boston,    Mass.,     I'.S.A..    Chemist. 


1902.   Edison,   Thos.    Alva.    Edison   Laboratory.    Orange, 
N.J.,  I'.S.A..  Inventor  and  Manufacturer. 

1902.  Edwards.  H.  Seaton,  19.  Park  Road.  Port  Sunlight, 

Cheshire.  Analyst. 

1903.  Edwards.  R.  S.,  Columbia  Hotel,  i 

U.S.A..   Chemist. 

1895.  Ehrenfeld.  Prof.  Chas.  H„  York  Collegiate  Institute, 

York.  Pa..  U.S.A..  Professor  of  Chemistry. 

1896.  Ehrhardt.   Ernest  ¥..    Badische   Anilin   und   Soda 

Fabrik.      Ludwigshafen      a   Hhein.       German}", 

Research  Chemist. 
1895.  Ekenberg,     Dr.    M.,    40.    Odengats        -       diolm, 

Sweden,  Technical  Chemist. 
1885.  Elborough.    T..    59.    Mark    Lane.    London.    E.C., 

Manure  Manufacturer. 
1901.   Elkan,   Leo  A..   594.   Dearborn    Avenue.    Chii 

111..  USA..  Tanner. 

1901.  Elkins,  Arthur  W..  520,  Park  Avenue,  East  Orange, 

N.J.,   U.S.A..  Civil  Engineer. 
1SS4.   Elliott.  Dr.  A.  H..  Consolidated  Gas  Co..  4.  Irving 

Place.  New  York  City.  U.S.A.,  Chemist. 
1890.  Elliott,  Dr.  J.  F„  c/o  Grimwade  ami  Co..  6.  Trinity 

Square,  E.C.  :    and  (Journals),  O'Connell  Street, 

Sydney,  N.S.W.,  -Manufacturing  Chemist. 

1904.  Elliott.  Philip,  c/o  Lanosoap,  Ltd..  .Marion  Street 

Works.  Bradford,  Yorks,  Works  Chemist. 

1902.  Elliott.  Victor  ( i..  Chemical  Works.  Rozellc.  Sydney, 

X.S.W..  Australia.  Manufacturing  Chemist. 
1906.  Ellis,  Arthur  E..  7.  West  129th  Street,  New  York 
City,   U.S.A..  Chemist. 

1903.  Ellis,  A.  W.,   Public  Analysts    Laboratory.    Town 

Hall,  Southwark,  S.E.,  Analytical  Chemist. 

1905.  Ellis.  Carleton.  168.  [South  Broadway.  White  Plains, 

N.Y..  I'.S.A..  Chemical  Engineer. 

1903.  Ellis.   Chas.    E..   Iowa  State  College.   Ames,   Iowa, 

D.S.A.,  Agricultural  Chemist. 
1885.  Ellis,  C.  J.,  Almorah  Villa,  Milngavie.  near  Glasgow, 
Technical  Chemist. 

1893.  Ellis,   E.   Victor,   7,   Hillside  Crescent,   Edinburgh, 

Analytical  Chemist. 

1894.  Ellis,  G.  Beloe,  70,  Chancery  Lane,  London,  W'.C, 

Patent  Agent. 
O.M.    Ellis.   H..    112.   Regent  Road,   Leicester,   Chemical 

Merchant. 
1891.   Ellis,  Prof.  W.  Hodgson,  School  of  Practical  Science. 

Toronto,    Ont.,    Canada,    Professor    of    Applied 

Chemistry. 
1S91.  Ellison,    Henry,    Northfield,    Cleckheaton,    Yorks., 

Manufacturing  Chemist. 
O.M.    Elmore.  A.  S.,  4," Broad  Street  Place,  London,  E.C, 

Electro-Metallurgist. 

1904.  Elson,  J.  Hugh,  Monroe  Drug  Co.,  Unionville.  Mo., 

U.S.A..  General  Manager. 

1901.  Emerson.  Dr.  W.  H.,  Georgia  School  of  Technology, 

Atlanta,  Ga.,  U.S.A.,  Professor  of  Chemistry. 

1902.  Emery.  Arthur  1...  e/o  Smith  Emery  &  I  '■:.  426-428, 

Crossiey  Building.  San  Francisco,   Cal.,   U.S.A., 
Chemical  Engineer. 

1905.  Emery.  Delevan:  Bradford,  Pa.,  U.S.A.,  Oil  Refiner. 
1899.   Emery.    E.    G.,    Pinole,    Contra    Costa    Co.,    Cal., 

US.A..  Technical  Chemist  and  Engineer. 
1905.   Enimeft,    .las.    R..    36,    Purchase    Street,    Boston, 

Mass..    U.S.A..   Chemist. 
O.M.    Endemann,  Dr.  H.,  23.  William  Street,  New  York 

City,  U.S.A.,  Analytical  Chemist. 
1897.  Eneqtiist.  Erik  W.,  North  8th  and  Roebling  Streets, 

Brooklyn,  N.Y..  U.S.A..  Chemist. 

1894.  Enequist,John,  267.  Rutland  Road,  Brooklyn.  N.Y., 

U.S.A..  Chemical  Engineer. 

1904.  Englehard,    Charles,    41,    Cortlandt    Street.    New 

York  City,  U.S.A.,  Platinum  Importer. 

1895.  English.  Frank  H..  47.  Shelley  Avenue,  East  Ham, 

E.,  Analytical  Chemist. 
1899.   Enright.    Bernard,    Fordwick,    Augusta    Co.,    Va., 
U.S.A.,  Chemist  (Virginia  Portland  Cement  Co.). 

1905.  Epstein,  Dr.  Wilhelni,  32,  Leerbaehstrasse,  Frank- 

furt a.M.,  Germany.  Chemist. 
1904.  Erdmann,  Prof.   Dr.  H.,  Bismarck  Strasse  12  II., 
Charlottenburg,    Berlin,    Professor  of   Inorganic 
Chemistry. 
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1902    I  rhi       w,  .   il  .  i  i    B  \  V, 

U.S.  \ 

1904.  Ermen,     \\ :, 

ic8ler,    \naK  tical  Chi 
Ernst,  i      \  .    I m-  lov  no.  P 
1888.  Erakine,  J.  K..  F.O    B 

All.'1'.  : 

1891    i  ill.. 

U.8..4     - 
!s->(.  Esilman,  A  .  ; 

Anal]  i     il  Chem'st. 
O.M.    Estcourt,    l    .    ."..    >,  j 

Manchester,  I 
1906.    Ethi  ■  'i .•.-.  Arthur  T.,  (  '• 

Ltd  A. 
1903.  Enter,  a  G.,  18-20 

U.S.A.,    Vgenl  Oils. 

1S83.  Evans.   Enoch,  660,  Covent  rmingham, 

Accountant. 
1898,   Evans,     Erni        I1.    The    Western    Tannin-    Co., 

Bed  minster,   Bristol,  Tanner. 

1903.  Evans.     P.    Sparke.    Avonside     Tannery.    Bristol, 

Tanner. 

1905.  Evans.  Geo.   \  .  832,  Ybng    Sti 

Pharmacist. 

1905.  Evans,  racob  V*.  R.,  Ridgw  ty,  Pa.,  I    : 

1904.  Evans,  J< 

town.  Pa.,  U.S. A..  Chemist, 
1883.   Evans,  Sir  John,  K.C.B.,  F.R.S.,  Nash  Mills,  Heme! 
Hempstead,   Berts,   Paper  Maker. 

1906.  Evans,  John,  61    3  .  Sheffield.  Analytical 

mist. 
1889.   Evans.     I!.     E..     3.     Clencoe,     Stratford-on-Avon, 

Brewing  Chemist. 
1896.   Evans,   Dr.  Thos.,  Universitj   of  Cincinnati,  Ohio, 

U.S.A.,  Instructor  in    I  lemistry. 

1903.  Evans.  Win.  J„  91.  Fulton  Street,  New  York  City, 

U.S.  \..  Manufacturing  Chemist. 
1898.  Evans.  Win.   Perceval,  Canterbury  College,  Christ  - 
church,  New  Zealand  ir  ot  Chemistry, 

1904.  Everitt,  Walter,  83,   -  ,  Analyst 
O.M.    Evershed,    !•'..    ■  o   Clarke,    Nickolls  and   Coombs, 

Hackney  Wick,  N.E.,  Chemist. 

1903.  Evershed,  John,  Union  OQ  Mills.  Copenhagen  Place, 

Limehouse,  E..  Chei 
lv>4.  Ewan,  Dr.  Thos.,  57,  Montgomerie  Street,  Kirklee, 
Uumininm  l 

1904.  Swing,  Dr.  A.  Ramsay,  I.  lens,  Hillhead. 

(il  isgow,    !'•■  hni  ■    Chi  mist. 
1892.  Exley.  Arthur,  Braemore.  Vesper  Road,  Kirkstall, 
Leeds.  Tanner. 

1905.  Eyni'ii.   Lewis,  57.   Darenth  l;  -        ford  Hill, 

>'..    Chief    Chemist    (London     '  Sugar 

Association). 


1898.   Fade.  Louis,  c  o  Dr.  F.  Stockbausen.  Deutsche  Gold 

-,;nd    Silber    Scheide-Anstalt,     Frankfort 
rmanv,  Chemist  and  Director. 
O.M.    Fahlberg,   i  Saccharin  Fabrik.  • 

hSsen  a  Elbe.  Germany,  Manufai  taring  Chemist. 
1902.  Fahri-    Dr.  Ernst,  3642,York  Road.  Philadelphia. 

1'    .  U.S.A.,  Chief  of  Laboratories  (Commercial 

Museum). 
1902.   Faill.  .las..  51.  PartickhiU  Road.  Glasgow.  Technical 

Chemist. 

1902.  Fairchild,  Benj.  T..  P.O.  Bo*  1120,  New  York  City, 

U.S.  v  .   Manufacturing  Chemist. 
1905.  Fairchild,  Jno.  G.,  150,  Rodn       S  Brooklyn, 

N.Y.,   U.S.A..  Chemist. 

1903.  Fairhall.  E.  J.,  c  o  V  Boake,   Roh  Ltd., 

4.  Rne  Lamartine,  I  i  mist. 

O.M.    Fairtey,  T.,  17.  East  Parade,  and  (Communications) 

•  wton  Grove.  Leeds,  Analytical  Chemist. 
O.M.    Fairlie.  H.  C,  Camelon  Chemical"  Works,  Falkirk, 

N.B.,  Chemical  Manufacturer. 
1901.  Fairlie.   Jas.,    Camelon   Chemical  Works,    Falkirk, 

X.B.,  Manufacturing  Chemist. 
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1901 

I     -    '. 

II    Fallon,  .i    M   Id     B 
1891 

i  i.M      |  If.,  c/o  J 

Works  II 
1897.   Uunll,    Frank  J.,  24,    r  Prince 

.-I  \\  s.\\ ..    \,, 

■  i  M      I    i 

Manufacturing 
I'M.    Farrington,     T.,     ■"■.    Bummerhill     I  l    rk, 

1902  .    K.     \.    The    Hollii 

O.M.    Faulkner,    F., 
Birmingl 

1891.  Fav  Bank   oi  ..   4. 

Threadneedle  Street,  London,  i:.i  ..  Metal) 

1884.  Fawsitt,  C    L,  Atlas  Chemical  Works,  East  N. 

I.  I  ilasgi  irer. 

1903.  Fawsitt,    Dr.  Foremonnt    Terrace, 

1903.  Feilmann.    1  >r.    M.    E.    I  J.    Dartmouth 

.   Brondesbury,  N.W.,  Chemist, 

1892.  Fcld.  Walt  I.  r.   Lin,-   .i   Khein.  Germany,  Chemical 

Works  Din 
1905.   Felton.    Herbert     I...    12  -ton, 

Mass.,   I    : 

1899.  Fer-  ip    Works.    Paisley, 

N.B..  Soap  Manufacturer. 

1900.  Ferguson,  Geo.  A.,  College  of  Pharmacy,  115,  ' 

rk   City,    1  .S.A.,    Professor 

of  Anal}   i  istry. 

1896.  Ferguson.  J.   Hart,   Loch   Katrine   Distillery,  Cam- 

lachie,  t  llasgow,  Distiller} 
O.M.    Ferguson,     Prot     J.,     The    University,    Glasgow, 

Professor  of  Chemistry. 
1902,   Fen  nald  M..  c  o  Acadia  Sngai  Refining 

Co.,  Halifax,  N.S.,  (  anad  i.  1  Chemist. 

jiisson.    H..    Prince    Regent's    Wharf.    Victoria 

I  fecks,  E.,  Tec!  mist, 

1905.  Fernberger,  Harry  M..  Dollar  Bay,  Houghton  Co., 

Mich.,   US.A..  Chemist. 

1901.  Ferris.    Win.   S  .   C  0   Miami   Mining  Co.,   Concord, 

X.t  ist 

1905.   I  •■•  .^  fork  lity. 

I  .s.  \..  i  i        ist 

1893.  Fit-  bin  a.  John  H..  64  iilwaukee.  Wis., 

US.A.,  Leather  Trade  Chemist. 

1905.  Field.  Charles,  III..  57,  Waban  Hill  Road,  Chestnut 
Hill.  Mass.,   U.S.A.,  Research  Chemist. 

1885.  Field.  E.  W.,  Cloud  House,  Sandiacre,  near  Notting- 
ham.  Brewer. 

1887    Field.  S.  iluce  Road,  Blackheath,  S.E., 

Manufacturing  <  Chemist, 

1891.  Field.  Win.  Eddington.  85,  Sutherland  Road, 
Armadale.  Melbourne,  Victoria.  Chemist, 

1884,  File  any  Bank.  Prestbury  Road,  Maccles- 

field, 

1900.  Fillis.    Frank,    43,    Komilly   Road,    Barry,   Glara.. 

ist. 

1904.  Finch.    Martin    L.    Vitriol    and    Chemical   Works, 

•  down,  Plymouth,  Chairman  of  Directors. 

1905.  Findlay,   Dr.   Alex..   The   University.   Birmingham. 

irer  on  Physical  Chen 
1899.  Finglarid,  Jno.  J.,  Minas  de  Aznalcollar.  Prov.  de 

lis  (temp.),  47.  Thorn- 
wood   Drive.   Partick.  Gla- 
H99.  Finley.   Norval   H..   7229,   Hermitage  Street.   East 
Liberty  Station,  Pittsburg,  Pa..  U.S.A..  Chemist. 
1904.  Finn,  Cornelius   P..   Farnley  Iron  Works,   Farnley, 
Leeds,  Technical  Che 
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1903.  Fis-her,  Dr.  Carl,  213-215.  Water  Street,  New  York 

City,  U.S.A..  Chemist. 
1003.  Fish.  Chas.  C.  R..  10,  Park  Square,  Boston,  Mass., 

U.S.A..  Chemist. 
1905.  Fish.  Chas.  H..  Cocheco  Manufaotnring  Co.,  Dover, 

N.H..   U.S.A..  Textile  Manufacturer. 
1900.  Fisher.    Henry,    .'.7.    East    83rd    Street.    New  York 

Citv,  U.S.A.,  Teacher  of  Chemistry. 
O.M.    Fisher.    W.    W.,    5,    St.    Margaret's   Road.    Oxford, 

Chemical  Lecturer. 

1895.  Fison.  Jno.,  Messrs.  Jas.  Fison  and  Sons,  Thetford, 

Norfolk,  Chemical  Manufacturer. 

1904.  Fitch.    A.    J.,    19,    Grange   Road,    Canonbury,    N., 

Brewer's  Chemist. 
O.M.    Fitzbrown,    6.,     Ditton    Copper    Works,    Widnes, 

Metallurgist. 
1897.  Fitzgerald,  Francis   A.  J.,    Fitzgerald    and  Bennie    i 

Laboratories,  P.O.  Box  118,  Niagara  Falls,  N.Y., 

U.S.A.,  Chemical  Engineer. 

1902.  FitzGibbon,   Thos.,    14a,  Kenyon   Street,   Fulham, 

S.W.,  Analytical  Chemist. 

1900.  Fitz-Randolph,  R.  B.,  State  Laboratory  of  Hygiene, 

Trenton.  N.J.,  U.S.A..  Bacteriologist  and  Chemist. 

1896.  Flammer,  E.,  Heilbronn  a/N.,  Germany,  Manufac- 

turing Chemist. 

1901.  FlavelleT  Jos.  W.,  Toronto  Technical  School,  College 

Street.  Toronto,  Canada,  Chemist. 

1892.  Fleming,  J.  Arnold,  Britannia   Pottery,  136,  Glebe 

Street.  Glasgow,  Potter. 

1903.  Fleming.    Jno.    A.,     1757,    Willard    Street,    N.W., 

Washington,    D.C.,   U.S.A.,   Engineer. 

O.M.    Fletcher,    A.    E.,    Coombe  Lea,   Dorking,    Surrey, 

Ex-Chief  Inspector  Alkali,  &c,  Works. 

1893.  Fletcher,   E.   Morley,   3,   Woodhouse   Cliff,   Leeds, 

Alkali  Works  Inspector. 
O.M.   Fletcher,  F.  W..  c/o  Fletcher,  Fletcher  &  Co.,  Ltd., 

Hollowav,    N.,    Manufacturing   Chemist. 
1891.  Fletcher,     R.     Jaques,     North    Geelong,     Victoria, 

Manufacturing  Chemist. 

1904.  Fletcher,  Wm.  E.,  c/o  Forcite  Powder  Co.,  Landing, 

N.J.,  U.S.A.,  Chemist. 
1904.  Fleurent,  Dr.  E.,  5,  Villa  du  Chateau,  Bois  Colombes 
(Seine)  France,  Professor  of  Chemistry. 

1899.  Focht,  Louis,  105,  E.  Hanover  Street,  Trenton,  N.J. 

U.S.A.,  Civil   Engineer. 
1890.  Foden,  Alfred.   19,  Lancaster  Avenue,  Sefton  Park, 
Liverpool,  Metallurgical  Chemist. 

1900.  Foersterling,  Dr.  H.,  c/o  Roessler  Hasslacher  Chem. 

Co.,  Perth  Amboy,  N. J.,  U.S.A.,  Chemist. 

1900.  Foaetti,    Lucien,    c/o    A.   B.    Winsley   Soap    Co., 

485,  Fifth  Avenue,  Chicago,  III,  U.S.A.,  Chemist. 
1895.  Fogg,  Chas.  A.,  Graythorne,  Albert  Road,  Bolton- 
le-Moors,  Lecturer  on  Chemistry. 

1901.  Folsom,  Herbert  A.,  254,  Knight  Street,  Providence, 

R.I.,  U.S.A.,  Textile  Chemist. 
1900.  Forbes,  Eh,  Lancaster  Mills,  Clinton,  Mass.,  U.S.A., 

Chemist. 
1895.   Forbes,  Paul  R.,  c/o  J.  M.  Forbes  &  Co.,  614,  Sears 

Building,    Boston,    Mass.,    U.S.A..    Chemist   and 

Assayer. 
1893.  Ford,  J.  B.,  jun.,  Michigan  Alkali  Co.,  Wyandotte, 

Mich.,  U.S.A.,  Secretary  and  Treasurer. 

1889.  Ford.  Jno.  S.,  Abbey  Brewerv,  Edinburgh,  Analyst. 
1899.  Forel,  Geo.,  18,  Rue  Hohenlohe,  Strasburg,  Alsace, 

Germany,  Chemist. 

1905.  Foregger,  Dr.  R.  von,  c/o  Roessler  &  Hasslacher 
Chemical  Co.,  100,  William  Street;  and  (Jour- 
nals) P.O.  Box  1999.  New  York  City.  U.S.A.. 
Chemist. 

1885.  Formoy,  J.  Arthur,  Chestham,  Grange  Road,  Sutton, 
Surrey,  Oil  Expert. 

1904.  Forrest,  Chas.  N.,  New  York  Testing  Laboratory, 
Long  Island  City.  X.V.,  U.S.A.,  Chemist, 

1898.  Forrest,  J.  Kerr,  Hawsleigh,  Balaclava  Road.  St. 
Kilda  East.  Victoria,  Australia,  Manufacturing 
Chemist. 

1890.  Forrester,    A.    M.,    c/o    Laidlaw,    Mackill   and   Co., 

3400-3500,     Williamsburg    Avenue,     Richmond, 
Va.,   U.S.A.,  Analytical  Chi 
1905,    Forrester,    H.    A.,    Osina   de   Gas,    Retiro,    Buenos 
Ayn  rica,  Chemical  Works  Manager. 


1902.  Forstall,  Alt  E.,  58,  William  Street,  New  York  City, 
U.S.A.,  Consulting  Gas  Engineer. 

1902.  Forster,  Ferdinand  E.  P.,  c/o  Messrs.  Bass  and  Co., 

19,  Guild  Street,  Burton-on-Trent,  Chemist. 
1901.  Forster,    Miss    E.    L.    B.,   King's    College,    Strand, 

London.  W.C.,  Analyst. 
1899.  Forster,  Dr.  M.  O.,  F.R.S.,  Royal  College  of  Science, 

South      Kensington,      S.W.,      Demonstrator     of 

Chemistry. 
1884.  Forster,   Ralph  C.  c/o  Messrs.   Bessler,  Waechter, 

and  Co.,  18  and   19,  Fenchurch  Street,  London, 

E.C.,  Chemical  Merchant. 
1884.  Forth,     Henry,     Meadowcroft,     Marple,     Cheshire, 

Drys  alter. 
O.M.    Foster,  R  Le  Neve.  Bollindene,  Wilmslow,  Cheshire, 

Manufacturing  Chemist. 
1888.  Foster,  Wm.,  St.  Martin's  Terrace,  Newton  Park, 

Leeds,  Manufacturing  Chemist. 

1903.  Fotheringham,      John,      North      Brazilian      Sugar 

Factories.     Ltd.,    Tiuma.     Pernambuco,     Brazil, 
Chemist. 

1904.  Foust,  Thomas  B..  c/o  Bon  Air  C.  &  I.  Co.,  Allen's 

Creek.  Tenn..  U.S.A.,  Chemist. 

1891.  Fowler,  Dr.  Gilbert  J.,  Broad  Oak.  Urmston,  near 
Manchester.  Superintendent  and  Chemist  (Man- 
chester Corporation  Sewage  Works). 

1898.  Fowler,  Theo.  V.,  P.O.  Box  168,  Buffalo,  N.Y., 
U.S.A.,  Chemical  Works  Manager. 

1896.  Fox.  A.  Stanley,  23,  South  Road,  Faversham,  Kent, 
Chemist  (Cotton  Powder  Co.,   Ltd.). 

1898.  Fox,  Jno.,  42,  Highfield  Road,  Rock  Ferry,  Cheshire, 

Analyst. 
1888.  Fox,  J.   Wesley,  2,  BusheU  Street,  Wapping,  E., 

Salt  Merchant. 
O.M.    Fox,  T.,  jun.,  Tonedale,  Wellington,  Somerset,  Wool 

Manufacturer. 
1905.   France,   Edward   W.,   Philadelphia  Textile   School, 

Broad  and  Pine  Streets,  Philadelphia,  Pa..  U.S.A., 

Director. 
1901.  France,    G.    Herbert,    Woodroyd    Dyeworks,    Low 

Moor,  Bradford,  Yorks.,  Dyer. 

1899.  Franchot,  Stanislaus  P..  c/o  National  Electrolytic 

Co.,  Niagara  Falls.  N.Y..  U.S.A..  Chemist, 

1885.  Francis.  Edwd.,  Park  Ravine,  Nottinsrham.  Chemical 

Lecturer. 

O.M.  Francis,  E.  G.,  29,  Matheson  Road,  West  Kensing- 
ton, W..  Glucose  Works  Manager. 

O.M.  Francis,  G.  B.,  3S,  Southwark  Street,  London,  S.E., 
Wholesale  Druggist. 

O.M.  Francis,  W.  H.,  Cleveland,  Thornton  Road,  Clapham 
Park,  S.W.,  Wholesale  Druggist.  >  1 

1903.  Francksen.  Dr.  Aug.,  4803,  Garden  Street,  Brides- 

burg,   Philadelphia,   Pa.,  U.S.A.,  Chemist. 

1894.  Frank,  Jerome  W.,  29,  Broadway,  New  York   City, 

U.S.A.,  Chemist. 

1886.  Frankenburg,    Isidor,    Greengate    Rubber    Works, 

Salford,  Manchester,  India-rubber  Manufacturer. 

1895.  Frankforter,   Dr.   G.   B..   University  of  Minnesota, 

Minneapolis,  .Minn.,  U.S.A.,  Prof,  of  Chemistry. 

1904.  Frankl,  A..  Clotilde  Chemical  Works,  Nagy  Bocsko, 

Hungary.  Chief  Manager. 
O.M.    Franklanci;    H.,    Streonshalh,    The    Crescent,    Lin- 

thorpe.  Middlesbro',  Analytical  Chemist. 
O.M.    Frankland,    Prof.    P.    F.,    F.R.S.,   The   University, 

Birmingham,   Professor  of  Chemistry. 
1904.  Frasch,  George  B.,  543,  Morris  Avenue.  Elizabeth, 

N.J.,  U.S.A.,  Chemist. 

1901.  Frasch,  Hans  A.,  52,  Broadway,   New  York  City, 

.U.S.A.,  Manager. 
1900.  Frasch.   Hermann,   82.   Beaver  Street.    New   York 

City.   U.S.A.,   Oil   Refiner. 
1904.   Fraser,  Jas.   D.,  8,  Percy   Street,   Ibrox,   Glasgow, 

Chemist. 
1891.   Fraser,  L.  McG.,  98.  Commercial  Road  East.  London, 

E..  Chemical  Engineer. 

1902.  Fraser,  R.  A.,  519,  Produce  Exchange,  Manchester, 

Fellmonger. 
1886.   Fraser,  W.  J.,  121,  Adelaide  Road,  London,  N.W., 

Mechanical  Engineer. 
1902.  Frederick.  Geo.  E.,  jun.,  P.O.  Box  762,  New  York 

City,   U.S.A.,  Chemical  Merchant. 
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1885.    Frecar.     B      \|  .     Ilir.lui    :      ! 

1899.  French.  Uf.t  St  Bartholomew's  Hospil 

Kant   Dispenser. 

1900.  French,  Choi  .  I.  HMvinsidi    !■ 

Chemist 
1908,   1'renzel,  Arthur  If..  1640,  Shei  .  Denver, 

Cola,   I    S  \  .  Consulting    Eb 
1988.  Kr.-n.lis.  Dr.  F.  W.. Herf and  Pi 

.ui.l  ,.i  -    -    .- 

Mo.,   U.S.A.,   Manufacturing   I 
isss.   Frew,   l>r.  Win..   King  James'   Plane,   Perth,   \ .B  . 

Brewing  Chemist. 
1908    Frew.    Join,    Donrod    Cottage,   Hamilton,    N.B. ; 

and   [Jom 

gow,  Chemist. 
1908.   Friend.   G.    Clai  rhe    D     B.    Mann, 

Claromont.    Baltimore,    Mo.,    1    S 
1880.   Fries.  Dr.  Harold  H..  92,  Reade  Street,  New  York 

City,  U.S.A..  Chemical  Manufaoturer. 

1902.  Fries.    Jno.    W.,    Winston,    Salem,    N  >       '    -  \. 

■urn   Manufacturer. 
O.M.    Friswell.  R.  J..  43    I  Jon, 

B.C.,  i  Consulting  I  ;  ■  mist. 

1898.  Frith.  .).  Mason.  Linden  Lodge,  Runcorn,  Cheshire, 

Lime  Burner. 

1899.  Fritzsche,  Karl,  c   0  S,  liimmel  and  Co.,  Millitz.  mar 

Leipsig,  Germany,  Manufacturer  of  Essentia]  nils. 
1906.  Froj.s.   Geo.    S-,   Texas    V    A    M     ' 

Station.    Ti 
1890.  Frost.    l>r.    Howard    V.,   3968,    Drexel    Boulevard, 

Chicago,  111..  D.S.A.,  Pro*  bemistry. 

1884.  Frost,  Joe.  Storths  Mill.  Moldgreen,   Huddersfield, 

Manufact  urine  Che  mist. 

O.M.  Fryer.  Dr.  A.  a,  IS,  Baton  Creseent.  Clifton. 
Bristol,  Alkali  Works   Inspector. 

1904.  Fryer.  Per.ival  J.,  27,  Minster  Road.  West  Hamp- 
stead.  X.W.,  Analyst. 

1906.  Fnchs,  Herman  G,  83,  Marlborough  Road,  Brook- 
lyn. X.Y..   U.S.A.,   Dr\   Colour  Chemist, 

1903.  Fudge.  T..  804,  Avenue  E.,  Bayonne,  N.J.,  U  S  .\  . 

Chemist. 
1889.   Fuerst,  Jos.   F..    17.   Philpot   Lane.   London.   EC. 
Chemical  and   Oil   Merchant. 

1895.  Fuerst.   W.    F..   2,   Stone  Street.    New  York  City, 

U.S.A.,  Chemical  Merchant. 
1S94.  FuUer,  Chas.  J.  P.,  79,   Brownlow  Road,  Horwich, 

near  Bolton.  Analytical  Chemist. 
1902.  Fuller,  Henry  C.  30,  brine  Street.  West  Med  ford, 

Mass..   U.S.A.,   Analytical  Chemist. 
1899.   Fuller.    Robt.    F..    Xeston    Park.    Corsham.    Wilts.. 

Rubber  Manufacturer. 
1899.   Fuller.   W.   M..   c  0   Morris   and   Griffin.    Maindee, 

Newport,  Hon.,  Chemical  Manufacturer. 
O.M.    Fuller.  Wm.,  8,   Orchard  Road,  Blackheath.  S.E.. 

Chemist. 
1898.  Fulmer,  Elton.  Pullman.  Wash.,  U.S.A..  Profi 

of  Chemistry. 

1896.  Fulton-Smith.  '  1..     20.    Bold    Street,    Warrington, 

Brewer. 

1885.  Fyfe.   Jno..    7.    West   George   Street.   Glasgow,   oil 

Works  Director. 


1898.  Gabain,   Chas.    E..   Messrs.   Gabain  Freres,  Havre. 

France.  Manufacturer  of  Edible  Fs 
O.M.    Gabbett.   E.   R.,  64,  Vanbrueh  Road.   Blackheath, 

S.E.  ;    (Journals)  Prince  Regent's  Wharf.   : 

town.  E..  Chemical  Engineer. 
1904.  Gadd.   Henry   Wippell,    100,   Fore   Street.   Exeter, 

Analytical  Chemist. 
1906.  Gagnebin.    Chas.    L..    140,    Oliver    Str 

Mass.,    U.S.A..    Dyestuff    Merchant 
1890.  Gajjar.      T.      K..      Teehno-chemical      Laboratory, 

Girgaum.  Bombay.  India.  Consulting  Chemist. 
1884.  Gall.  Henry,  4.  Rue  A 

Technical  Chemist. 
1906.   Gall.  J.  B..  Knoxland.  Erith  Road.  Belvedere.  Kent. 

Chemist  (CaUender's  Cable  and  Construct;,  i 
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1906.  GhIIui.i. 

i    i.  illivan,   Prank  1 
Mass.,   U.8.A     I 

I 
iner. 
1901.  Gallup.     \\       Irthur,  North 

.    Printer. 

1901.  Galpin,  B  Vork 

.    U.S.A.,  Cbei   i-t. 
1891.  Gait  Hugh  Alii 

I    S   \  .   Worl      Man 
0  \!     Gamble,  Sir  David.  Bart.,  Wmdlehurst,  St  II 
Chemical  Man 

1887.  Gamble.    Jaa     \  .     i  lie    Lab  rata 

Gamble    Co.,    [vorydale,    I 

Manufacturer  and  i  H 
O.M.   Gamble,  J.    C.,   Haresfinch,    Si.    Helens,    Lai 

Chemical  irer. 

1894  Gane,    Eustace   II  . 

S  A..   Pharmat  entioal  Chen 

1888.  Cans,  Adolf.    I  .   von   I.    I 

Frankfort  a  Main.Germany,  Dye  Works  Manager. 
1901.  Gansser.  Dr.    \.      o  Messrs    Lepetit,   Dnllfus  and 
Gansser,    l  >meo), 

Italy,  I  licmical   Engineer. 

1896.  Gardai'r.    Aime.    51,  I  lies, 

France.   Director  of  Chemical  ■ 
1893.  Gardiner,  H.  J.,  90  .  London.   I 

Chemical  Manufacturer. 
1906.  Gardner,   Franc   E..   633,   North   \\ .  nut, 

'■  '  .  U.S.  A.,  President  G  rdner-Barada 

Chemical 

1891.  Gardner.    Prof.     Walter     M.     leohnioal     Colli 
Bradford.    Director    of    Chemistry    ami    I 
Department. 

1897.  Garfield,   Jos.,    Ihackley,    Bradford,  Yorks.,  I 

Engineer. 
1888.  Garibaldi,  Joachim  A ..  21.  Church  Place.  Gibraltar, 

Chemist. 
1905.  Garle,  John   L..   Sanctuary   House,   Tothill  Street 

Westminster.  Consulting  Chemist 
1904.  Garnar,  G.    Lest  r,  Monticello,  Sullivan  Co..  X.Y., 

U.S.A.,   Superintendent  of  Leather  Works. 
1904.  Garnaus.  John  C.   09,   Barclay  Street.    New   York 

City,   U.S.A.,   Dyestnfi  Merchant. 
1890.   Garrett.  Dr.  F.  C.  Armstrong  College,  Xewcastle-on- 

Tyne.    Teacher  of  £ 
1900.  Qarrjguee,    W.    E..    Foot    of    Lieb   Street    Detroit, 

Mich.,    U.f  i<  al    Engineer. 

1899.  Garroway.  Wm.  0H4,  Dui.     -  lasgow,  Chemi- 

cal Manufacturer. 
189S.  Garry.  EL  Stan  pperley  Road,  Xottingham, 

Manure   Works  Manager. 
O.M.    Garton.  R,, Messrs.  Hill.  Garton.  &  Co..  Southampton 

Wharf.  Battersea.  S.W.,  Glucose  Manufacturer. 
1893.  Garton,   Rd.   S..   Woo.lv. rest   Avenue,   Highbridge, 

Xeu    York  City.  U.S.A..  Chen 
1886.  Gasooyne,  Dr.  W.  J.,  2741,  North  I 

Baltimore.    Md.,    U.S.A.,    Analytical    Che- 
O.M.    Gaskell.  Holbrook,  Woolton  Wood,  Woolton,  near 

Liverpool.    Alkali  Manufacturer. 
O.M.    Gaskell.      Holbrook,     jun..     Erindale.     Frodsham, 

Cheshire.    Alkali    Manufacturer. 

1902.  Gaskell.      Holbrook      111..      Erindale,      Frodsham, 

Cheshire.   Engineer 

1897.  Gaster,    Leon,    32,  -•■•'.    Westminster, 

S.W  .     Ell  _;neer. 

1895.  Gate.    Tom    Erskine,   (Journals  -antubong 

Cutoh  and  Tanning  Extract  Co.,  Ltd..  Sautubong, 

>ak.     Born  riptions)    Calder 

House.  I  Vwsbury.  Yorks..  Manufacturing  Chemist. 

O.M.  Gatheral.  Geo.,  174.  Soho  Hill,  Handsworth,  Bir- 
mingham. 

1906.  Gaunt.  I'  !  1.  Rusholme.  Manchester. 

Chemist.' 

1903.  Gaylord.  Wallace  K  .  Thro,  p  Polytechnic  Institute, 

Pasadena.  Cal.,  U.S.A..   Professor  of  Chemistry. 
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1904.  Gazdar.   J.    J..    5,    Wroxham    Mansions.     Canfield 

Gardens.  South  Hampstead,  N.W.,  Barrister-at- 
Law. 

1905.  Geiaenheimer,   Albert,   P.O.    Box  994,   New  York 

City,    U.S.A.,   Dyestuff  Merchant. 
1891.  Geisler,  Dr.  Jos.  F.,  New  York  Mercantile  Exchange 

Building,    6,     Harrison    St.,    New    York    City, 

U.S.A., "Consulting  Chemist. 
1901.  Gemmell,    G.    H.,   4,    Lindsay   Place,   George  IV. 

Bridge,  Edinburgh.  Analytical  Chemist. 

1901.  Gent.  Percy  W..  7S9.  Highland  Avenue,  Forest  Hill, 

Newark  N.J..   U.S.A..  Chemist. 

1897.  Gent.  Wm.  T.,  Springfield,  Misterton,  near  Gains- 
boro*,  Metallurgical  Chemist. 

1896.  Genth,  Fred.  A.;  jun.,  222,  Walnut  Street,  Phila- 
delphia, Pa.,  U.S.A.,  Chemist. 

1905.  George,  J.   K.,    145.   La  Salle  Street.   Chicago,  HI., 

U.S.A..   Manufacturer. 

1902.  George,   Wm.    K.,   c/o   Standard   Silver  Co.,   Ltd., 

35,    Hayter    Street,    Toronto,     Ont.,    Canada, 
Manufacturer. 

1903.  Georgii,  Max,  606,  F  Street,  N.  W.,  Washington,  D.C., 

U.S.A.,  Patent  Attorney. 

1904.  Gerard,  Thos.  A.,  122,  Foxhill  Road,  Nottingham, 

Soap  Manufacturer. 

1906.  Gerkensmeyer,    Henry    H..    109,    South     Eastern 

Avenue,"  JoUet.   111.,   U.S.A.,   Chemist. 
O.M.   Gerland,  Dr.  B.  W.,  105.  Plantation  Street,  Aecring- 
ton.  Consulting  Chemist. 

1905.  Geussler,  Dr.  Otto,  c/o  Farbenfabr.  vorm.  F.  Bayer, 

Elberfeld,    Germany,    Chemist. 
1903.  Ghose.   Anukul,   42,   Shambazar  Street,   Calcutta, 

India,  Analyst. 
1891.  Gibb,  Thos.,  Wilford,  Dornoch  Terrace,  Brisbane, 

Queensland,  Metallurgist. 

1903.  Gibbings,   Wm.,    11,   Howard   Drive,   Grassendale, 

Liverpool.  Works  Manager. 
O.M.    Gibbins,  H.  B.,  177,  Redland  Road,  Bristol. 
1902.  Gibbon,  Edw.,  Ynys  House,  Clydach,  R.S.O.,  Glam., 

Works  Chemist. 

1904.  Gibbs,  A.  E.,  Wyandotte,  Mich.,  U.S.A.,  Manufac- 

turing Chemist. 
1883.  Gibbs,  D.  Cecil,  Soap  Manufacturer. 

O.M.   Gibbs,    Wm.    P.,    Fabriken,    Hjerpen,    Jemtland, 

Sweden,  Analytical  Chemist. 
1893.  Gibbs.  W.  T.,  Buckingham,  Prov.  Quebec,  Canada, 

Manufacturing  Chemist. 
O.M.    Gibson,    Dr.   J.,   20,    George   Square,    Edinburgh, 

Chemical  Lecturer. 
O.M.   Gibson,  J.   M.,  c/o  Buckley  Brick  and  Tile  Co., 

Buekley.ui'a  Chester.  Brick  and  Tile  Manufacturer. 

1905.  Gibson,  John,   Victorian  Portland  Cement  Works, 

Burnley  Street  North,  Richmond,  Vic,  Australia, 
Manager. 
1905.  Gibson,    Wm.    F.,    Burham    Cement    Works,    near 
Aylesford,  Kent,  Works  Chemist. 

1904.  Giese,  Otto  E.,  4,  Cedar  Street,  Manhattan,  New 

York  City,  U.S.A.,  Importer. 

1899.  Gifford,  Wm.  E.,  408,  New  Jersey  Railroad  Avenue, 

Newark,  N.J.,  U.S.A..  Chemist. 
1892.  Gilbard,  T.  Francis  H..  245,  Dalston  Lane,  Hackney, 
N.E.,  Analytical  Chemist. 

1905.  Gilbertson,    Isaac    H.,    5,    Broad    Street,    Rhodes, 

near  Middleton,  Lanes.,  Calico  Printer. 
1903.  Gilby,  Joseph  W.,  c/o  Brotherton  and  Co.,  Ltd., 

Haigh    Park  Chemical  Works,  Stourton,  Leeds, 

Works  Chemist. 
O.M.    Gilchrist,  P.  C,  F.R.S.,  Metallurgist. 

1884.  Gilchrist,  Peter  S.,  Charlotte,  NX'.,  U.S.A.,  Chemical 

Engineer. 

1900.  Gildersleeve,    W.    H.,    Middleboro',    Ky,    U.S.A., 

Chemist. 

O.M.  Giles,  W.  B.,  The  Grange,  Leyton,  Essex,  Chemical 
Manufacturer. 

1886.  Gill,  Dr.  Aug.  H.,  Massachusetts  Institute  of  Tech- 
nology, Boston,  Mass.,  U.S.A.,  Assistant  Professor 
of  Gas  Analysis. 

1900.  Gill,  J.  Arthur,  Pennsylvania,  Lower  Green  Road, 
RuathaU,  Tunbridge  Wells,  Analyst. 


1901.  Gill.    Wm.    S.,    c/o   Farquhar   and   Gill,    North   of 

Scotland  Colour  Works,  Aberdeen,  Colour  and 

Varnish  Manufacturer. 
1903.  Gillean,   R.   Hampson,   c/o  General  Chemical  Co., 

Bayonne,  N.J.,  U.S.A.,  Chemist. 
1901.   Gilles',     Wm.     S.,     The    Cottage,     Bocking,    near 

Braintrec,  Essex,  Technical  Chemist. 

1903.  Gillett,  Wm.  Dowry,  Hotel  San  Remo,  Central  Park 

West  and  75th  Street,  New  York  City,   U.S.A., 
Chemical  Engineer. 
1905.  Gilliland,  Elijah  P.,  79,  Highland   Avenue,  Salem, 
Mass.,  U.S.A.,  Foreman  Tanner. 

1888.  Gillman,  Gustave,  Ferrocarril  de  Murcia  a  Granada, 

Aguilas.  Prov.  de  Murcia,  Spain,  Civil  Engineer. 
1892.  Gilmour,  J.  D.,  190,  Butterfiggins  Road,  Glasgow, 

Chemist. 
1891.  Gimingham,  Edw.  A.,  28,  Stamford  Hill  Mansions, 

Stamford  Hill,  N.,  Electrician. 

1904.  Ginsburg,   Louis,  43S,  Main  Street,  New  Britain, 

Conn.,  U.S.A.,  Match  Manufacturer. 
1886.  Girdwood,  Dr.  G.  P.,  Ill,  University  Street,  Mon- 
treal, Canada,  Professor  of  Chemistry. 

1903.  Gladding,  Thos.  S.,  55,  Fulton  Street,   New  York 

City,  U.S.A.,  Analytical  Chemist. 
1886.  Glaeser,   F.   A.,   Carpenters'   Road,   Stratford,   E., 
Varnish  Manufacturer. 

1889.  Glaser,    Chas.,  22,  South   Gay   Street,  Baltimore, 

Md.,  U.S.A.,  Consulting  Chemist. 
1901.  Glegg,    Robt.,    Agr'cultural   Laboratory.    Marischal 

College,    Aberdeen,    Analytical    Chemist. 
1894.  Glen,   Chas.,   Glengowan   Printworks,   Caldercruix, 

N.B.,  Calico  Printer. 

1890.  Glen,  J.,  jun.,  Glengowan  Printworks,  Caldercruix, 

N.B.,  Calico  Printer. 

1900.  Glendenning,  Arthur,  31,  Bright  Street,  Middles- 
brough, Analytical  Chemist. 

1884.  Glend  inning,  H.,  Winnington  Park,  North wich, 
Cheshire,  Technical  Chemist. 

1904.  Glendinning,  T.   A.,   Wellpark  Brewery,  Glasgow, 

Brewery  Chemist. 

1896.  Glenn,  Wm.,  Baltimore  Chrome  Works,  1348,  Block 
Street,  Baltimore,  Md.,  U.S.A.,  Chrome  Manu- 
facturer. 

1888.  Gloag,  Robt.  F.,  Grove  Hill,  Middlesbrough, 
Secretary 

O.M.  Glover,  G.T.,  24,  Craven  Hill  Gardens,  Lancaster 
Gate,  W.,  Chemical  Works  Manager. 

1896.  Glover,  H.,  East  Falls,  Schuylkill,  Philadelphia, 
Pa.,  U.S.A.,  Chemical  Works  Superintendent. 

1905.  Glover,   Nathan  H.,   355,   River  Street,   Mattapan, 

Boston,    Mass..    U.S.A.,    Gum   Manufacturer. 
O.M.    Glover,  W.,  Rio  Tinto  Mines,  Huelva.  Spain,  Tech- 
nical Chemist. 

1903.  Goetschius,  Howard  B.,  Little  Ferry,  N.J.,  U.S.A., 

Chemist. 

1896.  Goetz,    Isidore,   Ardenlea,    Nortkwood,    Middlesex, 

Mine  Manager. 
1905.  Gokhale,  Dr.  K.  N.,  The  Indian  Pharmacy,  Girgaum, 
Bombav.  India,  Manager. 

1898.  Golding,    Jno.,    Ashby    Road,    Kegworth,    Derby, 

Agricultural  Chemist, 
O.M.    Goldschmidt,   Dr.   S.    A.,   43-51,   Sedgwick   Street, 
Brooklyn,  N.Y.,  U.S.A.,  Chemical  Manufacturer. 

1897.  Goldsehmiedt,    Dr.    Guido,    Laboratory,    II   Salm- 

gasse    1,    Prag,    Austria,    Professor   in   Imperial 
German  University. 
1895.  Goldsmith,  Byron  B.,   19,  East  74th  Street,  New 
York    City,    U.S.A.,    Vice-President    (American 
Lead  Pencil  Co.). 

1899.  Goldsmith,   Jno.   N.,   British   Xylonite   Co.,   Ltd., 

Manningtree.  Essex,  Chemist. 

1900.  Goodchild,     Wm.     H„     (Journals)     Bannie    Mine, 

Sambas,  Dutch  West  Borneo,  and  (subscriptions) 
Elmwood  Lodge,  Long  Lane,  Finchley,  N., 
Chemist. 

1898.  Goode.  J  Archibald.  16,  Crampton  Street,  London, 

S.E.,  Analytical  Chemist. 

1904.  Gooding,    E.    Claude,    Willow    House,    Washford, 

Somerset,  Chemical  Student. 
1898.  Goodrich.  Chas.  G.,  Akron,  Ohio,  U.S.A.,  Rubber 
Manufacturer. 
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1884    Iwin,    a    I 

Alum  bam,  Cheshin 

1884    I Iwin,     Dr.    W.     I...  Mining. 

ton,  t  anada,  Pri  if 
O.M     i  lopp  li,.    p.,    Leimei 

Switzei  land,   fn  d  »  «  of  CI 

1901.  Gordon,  A.    I  .  i    o  ( lliver  I 

Iron.  Mum..  ISA..  Chen 
1888    Gordon,  Colin,  Storers'  Wharf,  I  md 

(Journals)  Lynwood,  \ 

S.E.,  Chemical  Engineer. 
1884.  Gordon,    J.    >  ■  .    Qui    a     inni 

minster,  S.W.,  Steel  Manufa  turer. 
1888.  Gore,  Dr.  G.,  F.R.8.,  20,  rmingham, 

Metallurg 
II Gome,   David,  Smith  Methven    •  rth,  N.B., 

Engineer. 
1906    Goreline,    Wm.    H.     I:      tester    Sewer    Pipe    Co., 

Rochester,  N.Y.,  O.S.A.,  Sei  rotarj  and  M 
1891.   Gorvin,   Jno.   C,   English  Crown  Sp  Ltd.. 

Swansea,  Works  Mai 
OJt    Qosaage,   F.   H..  Camp    Hill.    Woolton,    Liverpool, 

Alkali  Manufacturer. 
1897.  Qossage,   W.   Winwood,  Widnes.    Lancashire,  Soap 

Manufacturer. 

1904.  Gotthelf.  August     EL,    Hastings-on-Hudson.   N  \  . 

U.S. A..  Chemist. 
Colliding.  Sir  Wm.   J.,   Bart.,  North  Wall.  DubUn, 

Manure  Manufacturer. 
1903.   Covers.  F.  X.,  250,  Main  Street.  Owego,  Tioga  Co., 

N.Y.,  U.S.A..  Manager  and  Chemist. 
P.M.    Gowland,  W..  F.K.S..  13.  Russell  Road,  Kensington, 

W..  Assayer  and  Metallurgist, 
i.  i,   G."A„    12,    Pirie   Street,   Adelaide,   South 

Australia,  Chemist. 
189a  Grabfield.    Dr.    J.    P.,    4712,    Greenwood    Avenue, 

Chicago,  111..  U.S.A..  (  hemist. 

1883.  Gracsser,    R„    Cefn,    near    Ruabon.    North    Wales, 

Manufacturing  Chemist. 
O.M.    Graham.  Prof.   C.  The  Reculvers,   Hastings,  Con- 

stdting  Chemist. 
O.M.    Graham,  C.  C,  Oriel  House.  Scarborough.   Yorks., 

Technical  Chemist. 
1906.   Graham.  Samuel,  L..   Rome.  Ga.,   U.S.A..   Chemist 

and  Assayer. 
Iss3.   Grandage,    H..    City    Chambers.    2,    Dark;    Street. 

Bradford,  Dver. 
1897.  Granger,    Dr.    J.    Darnell.    25.    All    Saints     Street, 

Nottingham,  Analytical  Chemist. 
1900.   Grauja,  Rafael,  Ceres"  Chemical  Co.,  Kingston.  N.V., 

I'.S.A..  Chemist. 

1905.  Grant.  Alexander,  13,  Kilgraston  Road,  Edinburgh, 

Baker. 

1903.  Grant.   Henry  C,  c/o  Grasselli  Chemical  Co.,   6  I, 

Wall  Street.   New   fork  City.   I'.S.A.. 

1896.  Graves,  Geo.  H..  e  o  General  Chemical  Co.,  Bridge- 
port, Conn.,  U.S.A..  Manufacturing  Chemist. 

1896.  Graves,  Walter  G.,  364.  Harkness  Avenue.  Cleveland, 
Ohio.  U.S.A..  Chemist. 

1895.  Gray,  Elisha  B.,  c  o  United  Oil  and  Refining  Co.. 
Beaumont,  Texas,  U.S.A..  Oil  Inspector  and 
Chemist. 

1884.  Gray,   G.    Watson.   8,  Inner  Temple,   Dale    Street, 

Iiverpool,  Consulting  Chemist  and  Assayer. 

1902.  Gray,  J.  Campbell,  Glengoyt,  Strines.  near  Stockport. 

Printworks  Chemist. 

1904.  Gray,  Jas.,  c  o  Nourse  Mines  Ltd..  P.O.   Drawer, 

32,   Denver.  Johannesburg,   Tran-vaaL    Ch 
1886.  Gray.  Jno.,   13,  Queen's  Road.   Rock  Ferry,  near 
Birkenhead.  Oil  Works  Chemist. 

1902.  Gray.    John,    Port    Credit,    Out.,    Canada,    Starch 

Manufacturer. 
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1887.  Hawliczek,    Josef,    77a,    Lord    Street,    LiTerpool, 

Consulting  Chemical  Expert. 
1S99.   Haworth.    Dr.    Edw.,    Sunnyside,    Norman    Road, 
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1904.  Hayman,    Jack    V.     J.,    Semper   Aurea,    Burwell, 

Cambridge,  Chemist. 

1894.  Haynes,   David  O.,  90,  William  Street,  New  York 

City,  U.S.A..  Proprietor,  "  Pharmaceutical  Era." 
1902.   Hays,"B.  F.,  c/o  Fraser  Tablet  Co..  454-474.   18th 
Street,  Brooklyn.  N.Y..  U.S.A.,  Chemist. 
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1902.  Heebner,  Prof.  Chas.  F., Ontario  College  of  Pharmacy, 

Toronto,  Canada,  Professor  of  Pharmaceutical 
Chemistry. 

1903.  Hegeman.  John  W..  102,  Barbey  Street,  Brooklvn, 
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M.i--..    I'.S.A..   Traveller. 

1898.  Heileman,  W.  H.,  (communications)  U.S.  Depart- 
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on-Tees,   Metallurgical   Chemist. 
Henderson.  Norman  M.,  Broxburn  Lodge,  Broxburn, 
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Mass.,  U.S.A.,  Chemist. 
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Hersam,     Ernest    A.,     University    of    California, 
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Slough,  Bucks.,  Hon.  Professor  of  Experimental 
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Hersey,  Milton  L.,  P.O.  Box  554,  Montreal,  Canada, 
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Hershey,  Aldus  N.,  c/o  Sharpe  and  Dohme,  Balti- 
more, Md.,  U.S.A.,  Chemist. 
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N.J.,  U.S.A.,  Technical  Chemist. 
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Chapel  Hill.  N.C..  U.S.A.,  Professor  of  Chemistry. 
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Helens,    Lanes.,   Analytical   Chemist. 
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Consulting  Engineer. 
1883.  Heywood,   .1.    BL,    231,    Drake    Street,    Rochdale, 

Technical  Chemist. 
O.M.    Heywood,  .'.  S..  7.  Caledonian  Road,  Kings  Cross, 
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III..  D.S.A.,  Starch  Ch<  mist. 
1901.   Hiby,   Dr.   Walter.  4.  Southampton  Row,  London, 

W.C..  Chemical  Engineer. 

1906.  Hiokmg,  W.  Norton,  Queen's  Road  Works,  Notting- 
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1897.   Hicks.      Edwin     P.,     4837,      Fairmount      Avenue, 
Philadelphia,  Pa..  U.S.A..  Analytical  Chemist. 

1893.  Hicks.  Jas.  A.,  c  o  i>r.  B.  Redwood.  4,  Bishopsgate 
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Ridsewav.  Pa.,  U.S.A..  i  hei 
1903.  Hill.  Chas.  Alex..  64.  Par,.  3  athwart  S.E., 

Chemist. 
1  St"7.   Hill.  George,  Barton-on-Humber,  Chemical  Works 

Manager. 

1897.  Hill.  Dr.  Herbert  M..  University  of  Buffalo.  N.Y.. 
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O.M.    Hill,    J.    K..    13.    Osborne   Place.    Copland    Road, 
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1892.  Hill.  Sydney.  c,o  Blundell  Spence  and  Co.,  Ltd., 

Hull.  Analytical  Chemist. 
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Holmes,     F.     G.,"   Xortheroft,     Tewitwell     Road, 

Harrogate.  Yorks.,  Technical  Chemist. 
Holthouse,    Harold    B.,    12,    Melton    Grove.    West 

Bridgford.   Notts.,  Chemist. 
Holton.    Alt    L.,    Chemical    Dept..    Gas    Works, 

Bradford  Road,  Manchester,  Chemist. 
Holton,   E.   C.   Sherwin-Williams  Co.,   100.   Canal 

Street,  Cleveland,  Ohio,  U.S.A.,  Chemist. 
Holzapfel,    Max..    Maritime    Buildings,    Quayside, 

Newcastle-on-Tyne,   Manufacturer. 
Homfray,  I).,  6,  Dartmouth  Row,  Greenwich,  S.E., 

Analytical  Chemist. 
Hook.  Arthur  Henry.  Gold    Rock,    via   Wabigoon, 

Ont.,  Canada,  Chemist. 
Hooker,  A.  H.,  c/o  Heath  and  Milligan  Manufactur- 
ing   Co.,     90,     Seward     Street,     Chicago,     HI., 

U.S.A.,  Manufacturing  Chemist. 
Hooper,    E.    Grant,    16,     Royal     Avenue,     Sloane 

Square,  S.W.,  Chemist. 
Hooper,  Ernest  F.,  Wear  Fuel  Works,  Hendon  Dock, 

Sunderland,  Technical  Chemist. 
Hope,  Jas.,  Dean  House,  Lenzie,  X.B.,  Xickel  Works 

Manager. 
Hopewell,  Fredk..  86,  Youville  Square,  Montreal, 

Canada,  Manager. 
Hopkins,  Erastus,  Lake  Helen,  Fla.,   U.S.A.,  Con- 
sulting Chemist. 
Hopkins.  Herbert  W.,  (Journals)  e/o  Waihi  G.  M. 

Co.,  Waihi,  Paeroa.  X.Z.  ;    and   13,  Harrington 

Gardens,  South  Kensington,  S.W.,  Metallurgist. 
Hoppenstedt.     A.     W.,     138,     Joralemon     Street, 

Brooklyn,  X.Y.,  U.S.A.,  Chemist. 
Hopwoodj  VVm.  H.,  Levenbank  Cottage,  Jamestown, 

Dumbartonshire.  Printworks  Chemist. 
Home,  Dr.  W.  D.,  Yonkers,  X.Y.,  U.S.A.,  Consulting 

Chemist. 
Hornsey,    J.    W..    216.    Prospect   Street,    Cranford, 

X.J.,   U.S.A..  Chemical  Engineer. 
Horsfall.    Jno.,    4,    Grange    Avenue.    Rawtenstall, 

Manchester,  Analytical  and  Consulting  Chemist. 
Horsfall.  L.  H.,  c/o  Binny  and  Co.,  Madras,  India, 

Chemist. 
Horton,    Edw.,    jun.,    8,    Orford    Street,    Chelsea, 

S.W.,  Student. 
Horton,    William,    12,    Princes    Road,    Liverpool, 

Analytical  Chemist. 
Hosford,  Roger  F.,  125.  Milk  Street,  Boston,  Mass., 

U.S.A.,  Chemical  Engineer. 
Hoskins,  A.  Percy,  Clonlee,  Rosetta  Park,  Belfast, 

Ireland.   Analytical  Chemist. 
Hoskins.   Wm.,   Room  55.  81,  South  Clark  Street, 

Chicago,  111.,  U.S.A.,  Chemist. 
Hough,     Warwick    M..    902,    Rialto    Building,    St. 

Louis,    Mo..    US. A..     \1tnrni-y-at-Law. 
Houlder,    Bertram   E.,   50,    Lady   Margaret   Road, 

Southall,   Middlesex,  Chemist. 
Houston.   John,   26,    Princess  Street,   Manchester, 

Drysalter. 


1888.  Houston,  Robt.  S.,  Brisbane  House,  BeUahouston, 

Glasgow,   Analytical  Chemist. 
1891.  Hovenden.    Fred.,   Glenlea,    Thurlow   Park   Road, 

West  Dulwich,  S.E. 
O.M.    Howard,    A.    G.,    Burnt    House,    Chigwell,    Essex, 

Chemical  Manufacturer. 

1901.  Howard.    Bernard    F..    Quantoeks,    Montalt    Road, 

Woodford   Green.   Essex,   Chemist. 
O.M.    Howard,  D.,  Devon  House,  Buckhurst  Hill,  Essex, 

Chemical  Manufacturer. 
1887.   Howard,     D.     Lloyd.     City    Mills,    Stratford.     E.. 

Chemical  Manufacturer. 

1903.  Howard,  Fred.  A.,  2.54,  Montello  Street,  Brockton, 

Mass.,  U.S.A.,  Chemist. 

1898.  Howard.  Henry,  Dymcke  Street,  Brookline,  Mass., 

U.S.A.,  Chemical  Engineer. 

1902.  Howard.    Nelson    A.,    c/o   General   Chemical   Co., 

Hegewisch,  111.,  U.S.A.,  Chemist. 

1904.  Howard,   T.,   32,   Thornbury  Road,   Spring   Grove, 

Isleworth.    Chemist. 
O.M.    Howard,  W.  D.,  City  Mills,  Stratford,  London,  E., 
Chemical  Manufacturer. 

1903.  Howe,  Jas.  Lewis,  Washington  and  Lee  University, 

Lexington,  Ya.,  U.S.A.,  Professor  of  Chemistry. 

1905.  Howe.    Roland    E.,    196.    Commonwealth    Avenue, 

Concord  Junction,  Mass.,  U.S.A..  Explosives 
Chemist. 

1904.  Howell,  Walter  L.,  Appraiser's  Office,  Custom  House, 

Mew  Orleans,  La..  U.S.A..  Chemist. 

1899.  Howies.  Fred.,  c/o  McDougall  Bros..  Millwall  Docks, 

London,  E.,  Chemist. 

1889.  Howorth,  F.  Wise,  46,  Lincoln's  Inn  Fields,  W.C., 

Technical  Chemist  and  Chartered  Patent  Agent. 

1906.  Hovler,    Fritz.    49.    Market    Street.    Perth   Ambov, 

X.J..   U.S.A..  Chemist. 
1896.   Hoyte.  Percy  S.,  Gas  Works,  Coxside,    Plymouth, 
Gas  Engineer. 

1900.  Hiibner.  Julius,  Ash  Yilla,  Cheadle  Hulme,  Cheshire, 

Director  of  Dyeing  and  Papermaking  Depart- 
ments  (Municipal  School  of  Technology). 

1898.  Hudson,    Albert    W„    Northwestern   S.    &    R.    Co., 

Crofton.  Yaneouver  I.,  B.C.,  Canada,  Metallurgist. 

1902.  Hudson,   C.   Edward,  c/o  E.  G.  Jepson  and  Co., 

Albion  Walk  Chambers,  Leeds,  Drysalter. 

1899.  Hudson,  Dr.  Edw.  J.,  c/o  Pioneer  Iron  Co.,  Mar- 

quette, Mich..  U.S.A.,  Chemist. 

1905.  Hudson.    O.    F„   The   University.    Edgbaston,    Bir- 

mingham,  Lecturer  on  Metallurgy. 

O.M.  Hughes,  J..  79,  Mark  Lane,  London,  E.C.,  Agri- 
cultural Chemist. 

1898.  Hughes,  Raymond  M.,  Oxford,  Butler  Co.,  Ohio, 
U.S.A.,  Professor  of  Chemistry  and  Physics. 

1903.  Hullegard,     H..     Helsingborg,     Sweden,     Chemical 

Engineer. 

1900.  Hulley,  Geo.  D.,  c/o  J.  Eavenson  and  Sons,  20th  and 

Wood  Streets,  Philadelphia,  Pa.,  U.S.A..  Soap- 
works  Chemist. 

1905.  Hulton.  H.  F.  E.,  11,  Colinette  Road,  Putney.  S.W .. 
Chemist. 

1905.  Hume],  Edward  J.,  950.  Clark  Avenue,  Cleveland, 
Ohio,  U.S.A.,  Chemist. 

1893.  Humfrey,  Chas.,  Hilderstone,  Hartford,  Cheshire, 
Alkali  Works  Manager. 

1901.  Humphrey.  H.  C,  Edgewater.  X.J.,  U.S.A..  Chemist. 
1903.   Humphrey,  John,  72.  Great  Russell  Street,  London, 

W.C..    Editor   ("  Pharmaceutical  Journal  "). 

1902.  Humphrey,    Rich.    L,     1001,    Harrison    Building, 

Philadelphia,    Pa.,    U.S.A.,    Civil    Engineer. 

1903.  Humphreys,   A.   C,   31,   Xassau  Street,  Xew  York 

City,  U.S.A..  Engineer. 
O.M.    Humphrys,    X.    H.,    Gasworks,    Salisbury,    Wilts, 

Gas  Engineer. 
1895.  Hunicke,    Dr.    H.    Aug.,    3532,    Victor .  Street,  St. 

Louis,  Mo.,  U.S.A.,  Prof,  of  Applied  Chemistry. 
1900.   Hunt.    Arthur   Y.,    284,    Xew   Chester   Road,    Port 

Sunlight,    Cheshire,    Analytical   Chemist. 
O.M.    Hunt,     Bertram,     604.     Montgomery    Street.     San 

Francisco,   Cal.,   U.S.A.,  Technical  Chemist. 
O.M.    Hunt,    Chas.,     15,    Yictoria    Street,    Westminster, 

London,  S.W.,  Gas  Engineer. 


i  i|      UKM1S1  l: 


1883    Hunt,  J.  s  .   Appl ,.  R 

1803.   Iliiiu.  P.  C.  Holmes,  Mi  ti 

St,,-,  '.  M 
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nesbury,  Staffoi 
1897    Hnn1  r,  Pr(      L  G.  Kid 

\  of  Chi 

1903.   Hunter,  II.   B.,   Denner;    I  w .   | 

Indi 
1902.  Hunter,  Hy,  Blount,  Huntei  I  irfolk, 

Va..  U.S. A      i  Che 

is!i:>.   Hunter,  _oon, 

Burimih.    I  try. 

O.M    Huntington,   Prof.   A.   K..   k  rami, 

SV.C,  Prafessoi  of  Mel 
1902.  Huntly.   Geo.    N  .  91  n,  \\  i    . 

Anal]  1 1  mI  and  I  on  lull  ing  I 

1902.  Hun1 i.  Louis  D.,  o  o  Sheffii  Id  S  -  hool, 

Ni»  i  ii .  i i.s  \ .  i  ■• 

1904   Hunt /.in .  •', .    Pont   ili- 

ues,    neai     I  Prance,    Chemist    and 

ii  ist 
1900.  Html.  Geo.  E.,  241,  Hampden  I  ourt,  Chicago,  III., 
USA.  F I  Products  Manufacturer. 

1903.  Hurlburt.    All en    S.    o/o    Thonisen    Chemical    I 

Baltimore.  M.I..  D.S.  \..  Chemist. 
1904  Hnnvn.   F.    H.,  31,   Melville  Road,  and  (Journals) 
□    Mi     Rovet   Co.,    Ltd.,  Coventry,  Analytical 

Chemist 
1894  Hurry.     E.    H..    Good*  rrey, 

Mechanical  Engineer. 
O.M.    Huskisson,    P.    I...    77,    Swinton    Street,    London, 

W.C..  Chemical  Manufacturer. 
O.M     II  H-, .n.  C.  W.,  In.  Batavia  Buildings,  Hackins  Hey, 

Liverpool.    \n  ii-  tical  Chemist. 
1894.  Hutcheson,  Jno.  P.,  22,  St.  Enoch  Square,  Glasgow, 

Chemical  Manufactui 
O.M.    Hutchinson,  C.  C,  '■'•.  Harcourt  Buildings,  Temple, 

E.C.,  Barrister-at-Law  and  Chemical  Engineer. 

1900.  Hutchinson,  Edw.  G.,  Gas  Offi  .act  Road, 

Barnsley,  Yorks.,  Assistant  at  Gaswi 
O.M.    Hutchinson.  T.  J.,  Aden   House.  Manchester  Boad, 
Bury,  Analytical  and  Consulting  Chemist. 

1901.  Hutton,  Dr.  Robt.  S.,  The  Dniversity,  Manchi 

Lecturer  on   Electro-chemistry. 
O.M.    Huxley.  Jas.   H.,   c  o   Vickers,   Son    and    Maxim, 

Ltd.,  River  Don  Work-.  Sheffield,  Metallurgical 

Chemist. 
1897.  Hyams.   Geoffrey   M..   P.  0.    Box  5104,   and   31-'. 

Sears    Building.    Boston.    Mass..    I". 8. A..    Mines 

Manager. 
190-2.   Hyde.  Austin  T  .  Box  365.  Rumiord  Falls.  Maine, 

U.S.A..  Chemical  Engineer. 
1897.  Hyde.  B.  T.   Babbitt.  80,   West  Street,   New  Fork 

City,  U.S.A.,  Soap  Manufacturer. 
18911.   Hyde.'  Fred.  S.,  21  ."•.  Sehermerhorn  Street.  Brooklyn. 

N.Y.,   U.S.A..  Research  Chemist. 
H'.»7.   Hvde.    Henrv    St.    John.    210.    East    18th    Street, 

New  York  City,  U.S.A 
1899.   Hyde.  Win.  Grant  ley.  26,  Winsham  Grove,  Clapham 

Common.  S.W..  Assayer. 
1901.  Hvman,    Leonard   W., "  342.    South    Pearl   Street, 

"Albany.  NY..  U.S.A..  Analytical  Chemist. 
1896.   Hyndman.   H.   H..   Francis.  27.   Pembroke  Square. 

Kensington.  W.,  Consulting  Chemist. 


I 

1898.  Ibbotson.  E.  C.  3,  Ashgate  Road.  Sheffield,  Metal 

lurgist. 
1900.  Ichioka.    Dr.    Tajiro,    19.    Maruyama    Shinmachi. 

Hongo.  Tokio,  Japan,  Chemist  (Imperial  Japanese 

Navy). 
18S5.  Idris.  f.  H.  W.,  MP..   11".  Pre     -  I  amden 

Town,   N.W.,   Mineral   Water  Manufacturer. 
1902.  Ihart.  John  P..  373.  West  3.ith  Street.  New  York 

City,  U.S.A.,  Technical  Chemist. 


1901' 

I i 

I  .    N.  Y. , 

|SV 

1891,   Ingle,   Herbert,  D 

1884.    Englis,    l:     A  .  \nalytical 

1904.    Irlam.    II      \  i,,.    Kent. 

1884.  Irving,  J.  M,  17a,  D 

Man   I  hant. 

O.M    Irwin.    W..    Inglehu  I,    near    Manchester, 

Analytical  I 

1893.   Isaac.  J.    P.   V,  II. 

1888.  Isaac,    T.    W.     Player,     i  i.n. 

■  m i  CI  ■ 

1896.  Isaacs.   Louis  A.    110,   Greencroft  Gardens,    P 

W.,  (Journals)  c  o  Yeatman  and 
Ltd.,  Denmark  Street,  F. .  Manufacturer. 
1901.  Isakovi.  is,    Alois    von.    Monticello,    N.Y.,    USA. 

Manufacturing  Chemist. 
O.M.    Isler,   Otto,  35  37.    Dickinson    Street.  Manchester, 

Merchant. 
1900.   Ittner,  Dr.  Martin  H  .  c  o  Colgate  and  Co..  Jersev 
City.    N.J.,    US.  \  .    Soap    and    Essential     O'il 
Chemist. 


1890.  Jaekman.  E.  J.,  60,  Belgrave  Road,  Word,  Essex, 

Technical  Chemist. 
1898.  Jackson.    Alt.  ..    Ann    Street.    Brisbane, 

Queensland,  Electro-Chemical  Engini 
190<.  \rthur  A  .  -        Oil  Co..  Toledo.  Ohio, 

Us   \  .    Chemist. 
1901.  Jackson.   Daniel    D.,   Mount  Prospect   Laboratory, 

Flat  bush  Avenue  and  Eastern  Parkway,  Brooklyn, 

N.Y.,   Us. A.. 

1903.  -lack-.,,.    |)r.    I «.    II  .   54  Croftdown    Road.    London. 

N.W.,  Chemist 
'I. M.    Jacks. a,.     Edward,     Ravens     Clit't.     Oxford     Road, 
Moseley,  Birmingham.  Alkali  Works  Inspector. 

1904.  Jackson.  Ernes'  W..  1 1, Queen's  Terrace.  Middlesbro', 

Analytical  Chemist. 

1891.  Jackson.  F..  S medley  Bridge  Work-.  Cheetham,  near 

Manchester,    Bleacher  and    Dyer. 
1883.  Jackson.   Frederick,    14.    Cross   Street.    Manchester. 

Laboratory  Furnisher. 
1886.  Jackson.     John.     98,      Uobbie's     Loan.     Glasgow, 

Lubricant  Man  ifacturer. 
1901.  Jackson.    Percy    G.,    Chemical    Laboratory,    Loco- 
motive Dept..  Midland  Railway.  Derby.  Chemist. 
O.M    Jackso,..   R.   V  -     tch  and  lri*h  Oxygen  Co., 

Polmadie.  Glasgow,  Technical  Chen 
1890.  Jackson.  Sam].,  c  o  Binny  and  Co.,  Madras,  India, 

Analytical   CI,. 
19i>2.  Jacks..,,".   Samuel,   c  "  Wn     M.-tcalf.   Ltd..   Church, 

near  Accrington.  Director  (Tar  Distillery). 
1898.  Jackson.  Thos!,  Clayton  Chemical  Works,  Clayton, 

Manchester,  Chemical  Manufacturer. 

1900.  Jack  21.    Frankfort    Road.    Heme 

Hill.  8.E.,  Chemist 

1901.  Jackson.  W.  B  .  i  Printworks,  Caldercruix, 

H.B.,   Chemist. 
1903.  Jackson.  Wm.  D.  N.,  78,  North  Road,  Wallsend-on- 

Analytical  Chemist 
1900.  Jackson.  Dr.  W.  Hatchett.  RadelifTe  Library,  Oxford, 

Librarian  and  Science  Tutor  i  Keble  College). 
1903.  Jackson.   W.    H..   50  and   52,   North   Front    Street. 
Philadelphia.  Pa..  US. A..  Chemist  and  Importer. 
1893.  Jackson.   Rt.    Hon.    W.    L,    F.R.S.     8ee   Allerton, 
Rt.   Hon.   Lord. 
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Jackson,  W.  Morton,  c/o  Manchester  Oxygen  Co.,        1904. 

Ltd.,    Great    Marlborough    Street,    Manchester, 

Manager.  j    1905. 

O.M    Jackson."  \V.   P..   Saxill>y.   near  Lincoln.   Chemical 

Works  Manager.  1902. 

1901.  Jacobs,  Charles  B.,  52,    Beaver  Street,  New  York 

City,  U.S.A..  Chemist  1891. 

1901.  Jacol'sen.  Rudolph  C.   lot.   Lake  Street.  Chicago, 

111..  U.S.A..   Editor  of  "  Hide  and  Leather."  1900. 

1900.  Jacoby,  Areli  H.,  c/o  American  Dyewood  Co.,  156, 

William  Street.  New  York  City,  U.S.A.,  Chemist. 
1 897.  Jaeque.  Maurice,  "  La  Cantabrica,"  Galdacano,  cerca        1902. 
Bilbao,  Spain,  Chemical  Engineer. 

1901.  Jadhavs,   Khasberao  B.,  Nausori,  Bombay,  India,    j    1900. 

Collector  and  District  Magistrate. 
1900.  Jager,  B.  M..  c  o  Geo.  Jager  and  Sons,  77,  Burlington 

Street,  Liverpool,  Sugar  Chemist.  1904. 

1886.  Jago,   \\m..   5,   Fig  Tree  Court,  Temple,  London, 

E.C.,    Chemical    Enigneer. 
18S9.  James,  Alf.,  2,  Broad  Street  Place,  London,  E.C.,    I    1904. 

Mining  Engineer. 
1883.  James,  E.  T.,  British  Alizarin  Co.,  Ltd.,  Silvertown,        1903. 

Victoria  Docks,  E.,  Secretary.  O.M. 

1885.  James,  Dr.  J.  Win..  Avlmer  House,  Weston-super- 

Mare;      and     (Journals)     29,     Redcliff     Street,       1884. 
Bristol,  Chemical  Lecturer. 

1893.  James.    Lawrence   S.,   32,   Hawley  Street,   Boston,        1895. 

Mass..  U.S.A.,  Gas  Inspector. 
1905.  James.  Oscar    S.,    227,    George    Street,    Toronto,        1900. 
Canada,  Analytical  Chemist. 

1902.  Jameson,  Lewis,  83,  Queen  Victoria  Street,  London, 

E.C.,  Consulting  Chemist. 

1903.  Janes,   Frank   W„   Wolseley   Street,   Surrey   Hills,        1900. 

Victoria,   Australia,   Assayer. 
1890.  Jantzen,    Paul,    133,    Fenehurch    Street,    London, 

E.C.,  Chemical  Merchant.  O.M. 

O.M.    Japp,  Dr.  F.  R„  F.R.S.,  The  University,  Aberdeen,    ] 

Professor  of  Chemistry.  1904. 

1890.  Jarmain,  Geo.  S.,  Hazel  Grove,  Edgerton,  Hudders- 

field,  Wool  Extractor.  1899. 

O.M.    Jarmay,   G.,   Hartford   Lodge,   Hartford,   Cheshire, 

Alkali  Manufacturer.  O.M. 

1900.  Jarvie,  Jas.,  Monkland  House,  Kirkintilloch,  N.B., 

Chemist.  1903. 

O.M.    Jayne,  Dr.  H.  W.,  931,  North  Broad  Street,  Phila-    I 

delphia,  Pa.,  U.S.A.,  Manufacturing  Chemist.  1895. 

O.M.    Jekyll,  J.,   Castle  Moat  House,   Lincoln,   Chemical 

Manufacturer.  1894. 

1892.  Jenkin,  W.  A.,  5,  Bella  Vista,  Minas  de  Rio  Tinto.        1904. 

Provincia     de     Huelva,      Spain,      Metallurgical 

Chemist.  1889. 

1905.  Jenkins,    Chas.    D..    8,    Grove    Street,    Winchester, 

.Mass.,   U.S.A..   Chemist.  1904. 

1894.  Jenkins,  John  H.   B.,  Laboratory,  G.E.R.    Works, 

Stratford,  E.,  Analytical  Chemist.  1890. 

1905.  Jenks,  Geo.   E.,  Grass'elli.  N.J.,  U.S.A.,  Chemist. 

1894.  Jenks,    Robt.    L.,    The    Country    Liquors    Investi- 
gation    Laboratory,     Kasauli,     Punjab,     India,        1894. 
Chemist.  O.M. 

O.M    Jenner,  E.,  209,   Markhouse  Road,    Walthamstow, 

Essex,  Chemical  Manufacturer.  O.M. 

1899.  Jennings,  Thos.,  Brookfield,  Cork,  Ireland,  Chemical 

Manufacturer.  1905. 

1905.  Jennison,     Jas.,     90,     Blackburn     Road,     Darwen, 

Lancashire,  Chemist.  1903. 

1904.  Jepson,  John  Elliott,  The  Star  Paper  Mill  Co.,  Ltd., 

Feniscowles,  near  Blackburn,  Chemist.  O.M. 

1899.  Jerdan,  Dr.  David  S.,  Temora,  Colinton,  Midlothian, 

N.l;.,   Chemist  (Gelatin    Work-1.  1905. 

1899.  Jessop,     Louis     V.,     Holmlea,     Woodville     Road, 

Leytonstone,  Essex,   Chemist.  1902. 

I'M  it.  JesBup,  Alfred  E.,  c/o  U.S.  Consul,  Tientsin,  China, 

Assayer.  1903. 

1904.  Jewell,    Win.    M.,    Cable    Building,    Chicago,    111., 

U.S.A..  Chemist  and  Engineer.  1904. 

I '.int.  Jewson,    F.    T.,    Thornly    Park    Terrace,    Paislev, 

\.l;..  Chemist. 
1896.  Job,    Robt.,    109,    Windsor   Street,   Reading,   Pa.,       1897. 

U.S.A.,  Analytical  Chemist. 

1886.  Johnson,     A.     E.,     Claremont,     Lyndhurst     Road,        1902. 

Wolverhampton,   Analytical   Chemist. 


Johnson,  Cedric,  Field  House,  Winnington,  North- 

wich,  Chemical  Engineer. 
Johnson,  Chas.  F..    Avery   Chemical   Co.,   Littleton, 

Mass..  U.S.A..  Superintendent. 
Johnson,   Chas.   M.,   701.   Orchard  Street,   Avalon, 

Allegheny  Co.,  Pa.,  U.S.A.,  Chemist. 
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'  Pa.,  I 

Iwd.  II..  520,  «  '•■  ■'•  \    rk 

Manufacturing  Chemist. 
O.M.    Lj  Tar   Works,    Knottingley, 

'York  tiller. 

I'.HMi.    Lyi  UJS.A.,  Chemist. 

.    Northern    Chemical    Works, 
I,    X.    11..    U.S.A.,    Chemical    Manu- 
ircr. 

.  Eulhani 
!.  I  i  ndoi  irer. 

O.M.    I.vtle.  A.  M.  Ireland  Chei  .  Ltd., 

.".  t.    '.  Belfast,    Ireland,   Chemical 

irer. 
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1891.  Macallan,  J„  3.  Rutland  Terrace,  Clontarf,  Dublin,        1901. 

Analytical  Chemist. 

1892.  Macara,  Thus.,  jim.,  6,  Sutherland  Terrace,  Dowan- 

hill.  Glasgow,  Chemist  1902. 

1889.  McArthur,  Jno.,   196,  Trinity  Road,   Wandsworth 

Common,  S.W.,  Chemist.  "  O.M. 

1887.  McArthur.  J.  B..  Price's  Patent  Candle  Co.,  Limited, 

Bromborough  Pool,  near  Birkenhead.  Chemist.  1884. 

O.M.    McArthur.    J.     S.,     74.     York     Street.     Glasgow, 

Consulting  Chemist  and  Metallurgist  1901. 

1901.   MacArthur,  Jno.  S.,   15,  St  John's  Road,  Pollok- 

shields,    Glasgow,     Paint    and    Varnish     Manu-        1890. 

facturer. 

1892.  McArthur.  Thos..  7.  Temple,  Dale  Street.  Liverpool,    ;    1893. 

Drysalter  and  Dyewood  Extractor. 
1905.  McCallum,    A.    I...    ■    ..    Dominion   Iron   and   Steel 

Co.,  Sydney,  N.S..  Canada.  Technical  Chemist.  1904. 

1898.  MacCallum.  D.  A..  389.  Central  Chambers.  93.  Hope 

Street,  Glasgow,  Chemist.  1891. 

O.M.    McCallum.  J.  St,  Southdene,  Paisley,  N.B.,  Soap 

Manufacturer.  1899. 

1903.  MeCandless,   Jno.    M..   State   Laboratory,   Atlanta, 

Ga..  U.S.A..  Analytical  Chemist.  1887. 

1894.  McCann.  Owen,  c/o  J.  Gilton  and  Co.,  Oriel  Street, 

Vauxhall  Road,  Liyerpool,  Printing  Ink  Manu-        1902. 

facturer. 
1905.  McCaw.  Major  W.   D..   Libiarv.  Sureeon  General's        1884. 

Office.      Washington,      D.C..      U.S.A..      Officer, 

Medical  Department.   U.S.   Army.  1906." 

1905.  McCleary,    Win..    61,    Station    Road.    Pendlebury, 

near  Manchester.   Finisher.  1905. 

1893.  McCombie,    C,    19,    St.    Dunstan's    Hill.    London, 

E.C.,  Drug  and  Chemical  Merchant.  1896. 

1903.  McCourt,    Cyril   D.,   52.    Victoria   Road,    Clapham, 

S.W.,  Research  Chemist  (Morgan  Crucible  Co.).  1894. 
O.M.    McCowan,     W..      Essex     Wharf,     Narrow     Street, 

Limehouse,  E.  O.M. 

1897.  McCrae,   Dr.   John,   jun.,   P.O.   Box  434.   Pretoria. 

Transyaal,   and   (Journals)   7,    Kirklee   Gardens, 
Kelvinside,    Glasgow,    Chemist,    Dept.    of   Agri-        1903. 
culture. 

1898.  McCreath,  Wm.  D.,  c/o  Quantock  Vale  Cider  Works,        1904. 

North     Petherton,     Bridgewater,     Cider    Manu- 
facturer. 1888. 

1884.  McCulloch,  J.,  13,  Clarence  Driye,  Hyndland  Road, 
Glasgow,  Chemical  Works  Manager. 

1900.  McCulloch,  John,  Glencoe,  Lostock  Gralam,  Cheshire,        O.M. 
Chemical  Engineer. 

1903.   McCully.  H.  E.  J..  251.  Maidstone  Road,  Rochester,        O.M. 
Kent.   Analytical  Chemist. 

O.M.    McDaniel,    J.    J.,    Woodlands,    Bandon,    Ireland,        1904. 
Distiller. 

I  >.M.    Macdonald.  A..  72.  Great  Clvde  Street.  Glasgow.  1887. 

1897.  MacDonald.  G.  W..  c/o  A.  P.  Friend.  Waterworks 

House,  Cairo.   Egypt  Explosives  Chemist.  1906. 

O.M.    Macdonald.   J.    W..""Cleveland,   The  Glebe,    Black- 
heath.  S.E.,  Analytical  Chemist.  1904. 

1902.   Macdonald,  Peter,  jun.,  e/o  Mazapil  Copper  Co.,  Ltd., 

Concepcion  del   Oro  (Apartado  No.  5).  Saltillo.        1895. 
Zacatecas,  Mexico,  Analytical  Chemist. 

1899.  MacDonald,  S.  Fremont,  e'o  Ashtabula    Hide  and        1903. 

Leather  Co.,  Ashtabula,  Ohio,  U.S.A..  Tanner. 
O.M.    McDonald,    T.  McG„   Walilabo  Estate.  St.  Vincent, 

West  Indies,  Sugar  Chemist.  1899. 

1906.  Macdougald,  Goo.  !>..  City  Laboratory,   IS.  Shore 

Terrace,  Dundee.  Analyst.  1893. 

1899.  McDougall,  Hugh,  c  o  Caledonian  Portland  Cement 

Co.,  Coueland,  Dalkeith,  N.B.,  Chemical  Engineer.  1905. 
1895.   McDougall,  Isaac,  jun.,  68,  Port  Street.  Manchester, 

StudeDt.  1893. 

1890.  McDougall,  J.  T.,  DunoUy,  Morden  Road.   Black- 
heath,  S.E.,  Manufacturing  Chemist.  1S91. 
1906.  McDowell.    Alex.    H..    c/o   General    Chemical   Co., 

Bayonne.  K.J.,  U.S.A.,  Chemist  190°- 

1905.  McDowell    Stewort    H..    1239,    South    47th  Street,        leQn 

Philadelphia,   Pa..  U.S.A..  Colour  Maker.  1SW' 

1889.  MacEwan,  Peter,  64,  Southwood  Lane,  Highgate,  N.,       1902. 

Editor  of  "  Chemist  and  Drugt; 
1891.  MoEwen,    Atholl    F.,    Box    6055.    Johannesburg.    '    1898. 

Transvaal,  Analytical  Chemist  and  Assaver. 


McEwen,    Duncan    C,    c/o^British    and    Korean 
Corporation.    Ltd.,    Gwendoline,    Korea.    Metal- 
lurgical Chemist. 
McFarland,    Alan    R.,    c/o    Solvay    Process    Co.. 
Syracuse.  X.V..  U.S.A..  Alkali  Works  Manager. 
Macfarlane.    R.    F..    Tharsis    Copper   Works,    East 

.Moors,  Cardiff,  Technical  Chemist. 
Macfarlane,    Thos.,    317,    Queen    Street.    Ottawa, 

Canada.  Analyst  to  Dominion  of  Canada. 
McFarlane.  Walter.  Sunnyside.  Mansewood.  Pollock- 

shaws,  Glasgow,  Printworks  Manager. 
McFarlane.  W.  W„  522.  West  9th  Street,  Chester, 

Pa.,   U.S.A.,   Dyeworks  Manager. 
McGhie,    T.    Birrns,    c/o    Quirk,    Barton    and    Co.. 
Normandy  Wharf,  Rotherhithe,  S.E.,  Analytical 
Chemist  and  Assayer. 
McGill.    A..    317.    Queen   Street.    Ottawa,    Canada, 

Analytical  Chemist. 
McGill,  Dr.  J.  T..  Vanderbilt  University.  Nashville, 

Tenn..  U.S.A..  Adjunct  Professor  of  Chemistry. 
MacGillivrav.  Wm.  A.,  c/o  Swansea  Safety  Fu=e  Co., 
Pipe  House  Wharf.  Swansea.  Analytical  Chemist. 
McGlashan.  John.  Cawnpore  Sugar  Works,   Cawn- 

pore.  India.  Technical  Chemist. 
McGovney.  Chas.  S..  Experiment  Station,  West  La 

Fayette,  Ind..  U.S.A..  Chemist. 
McGowan,   John.    Ash   House,   Talke,   near  Stoke- 

upon-Trent,  Colliery  Manager. 
McGregor,    Russell,    Public    Analyst's    Laboratory, 
67,  Surrey  Street,  Sheffield,  Analytical  Chemist. 
McGrigor,  G.  D.,  Perranuthnoe,  Marazion,  Cornwall, 

Mine  Owner. 
Mcllhinev.  Dr.  Parker  G.  145.  East  23rd  Street,  New 

York  City.  U.S.A..  Chemist. 
Mcllwaine,    Alf.    W.,    Stoneferry,    Hull,  Oil  Manu- 
facturer. 
MacLndoe,    G.    D.,    Ettrick    Street,    Invereargill, 
Xc«    Zealand.    Public    Analyst   and   Consulting 
Chemist. 
Macintire.    Benj.   Gould,   P.O.    Box   365,   Rumford 

Falls,  Maine.  U.S.A.,  Chemist. 
Macintosh,  J.  C,  Helen  Mine,  Miehipicoten,   Ont., 

Canada,  Chemist. 
MacKean.  Wm..  Welsbach  Incandescent  Gas  Light 
Co.,   Ltd.,   Broomhill  Road,  Wandsworth,  S.W  , 
Technical  Chemist. 
McKechnie,    D.,    Heath    House,    Runcorn,    Copper 

Extractor. 
McKechnie,  D.  M.,  Metal  Works,  Widnes,  Lanca- 
shire, Copper  Extractor. 
McKechnie.  R.  D..  33,  Lansdowne  Crescent,  Glasgow, 

Chemist 
McKellar,  W.  G.,  c/o  United  Alkali  Co..  Ltd..  Eg'in- 

ton  Works,  Irvine,  N.B.,  Technical  Chemist. 
Mackendrick.  W.  P.,  c/o  Angle -American  Oil  Co., 

Ltd..   1.'!.  St.  Ann  Street.  Manchester. 
McKenna.  A.  G.,  506,   Hawkins  Avenue,  Braddock, 

Pa.,  U.S.A.,  Metallurgical  Chemist. 
McKenna,   Dr.   Chas.   F.,  221.  Pearl  Street,   New- 
York  City.  U.S.A.,  Chemist, 
McKenny.      ('has.,      Bayview     House,     Drogheda, 
Ireland.  Chemical  Engineer  and  Manure  Manu- 
facturer. 
Mi  Kenzie.  Alex.  H..  17.  North  Street,  North  Adams. 

Mass., U.S.A.,  Colour  Mixer. 
McKerrow,    C.    A..    Thornbank.    Knutsford    Road. 

Alderley  Edge.  Cheshire.  Consulting  Chemist. 
McKerrow.    W.   J.,   c  o  J.    C.   and  J.   Field,   Ltd.. 

Lambeth,   S.E..   Analytical  Chemist. 
McKesson,  John.  91,  Fulton  Street,  New  York  City, 

U.S.A.,  Manufacturing  Chemist. 
Mackey,     W.     McD.,    Victoria    Chambers,     Leeds, 

Analytical  Chemist. 
McKillop.  George  F.,  Broxburn  Oil  Works.Broxburn, 

N.B..  Works  Chemist. 
McKillop,    Jno.,    93,    Brook    Green,    London,    W., 

Metallurgist. 
McKim.  Wm..  25.  Fairview  Street,  Yonkers.  NY. 

U.S.A.,  Colour  Maker. 
McLaurin,  Robt.,  414,  Sauehiehall  Street,  Glasgow, 
Chemist. 
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1888.  MaoLeau.  \l,\.  S.:si.  Bai  N'.B. 

>      p  Ki  ifini  r. 

18011    Mi  li         Basil   G  .        ■    I; 

The  0    oa  Wen 
( i.M.    Mi  I  ell    I.  .1.  Y.,  Elinel    \ 

<  !hemii  al    Manufai  1 1 
1892,  UoLeod,  .las..  Westhul,  Cardro 

N.B..  Analytical  Chemist  and  I 
1908.  MaoMahon,   I  Mill. 

S.  Is..  Chemist  (Oxyohloridi  -.  Ltd.). 
1896.  MoMaster,  Daniel,  c  o  Oxford  Paper  Co.,  Rumford 

Palls,  m  i 
189  L  H llan,  Arol  i  [and. 

1903.  McMullan,  Charles,  20,  Corn  Market,  Belfast,  Irel 

Chemist. 

1904.  MoMullen,  Uan,  108  land, 

Brewei 
I    MoMurtrie,    J.    M.,    320,    Maxwell    Road,    Pollok- 
ahields,  t  llasgi  m .  Brass  Founder. 

1900.  McMurtrie,   Dr.  Wm.  T.,    180,   Park     Avenue,  New 

5   irk  Citv,   U.S.  A  .  Chemist. 

1895.  MeMurtry.  G.  C.  Walla..  Wal- 

laroo, S  mth  Australia  ;  and     v 
C.  II.  Izod,  84,  Queen  \i  ondon, 

E.C,  Man 

O.M.    Maonab,  W"..  10.  Cromwell  Crescent,  Tendon,  S.W., 
Analytical  Chemist. 

1905.  McSheehy,  E.  B.,  64,  Fedi        -  Boston,  Mass.. 

U.S.A.,  Agent  (Hemolin  I 

1892,  MoVie,    .las.     F.,    Ravenscraig,    Canning     Street, 

llebburn  on-Tvne.  Anal-,  list. 

1894.  MoVitie,  Robt..  26,  Xu  oil  Road,  Harlesden,  N.W., 

Biscuit  Manufacturer. 

1901.  Maertena,  Kmile,  P.O.  Box  1002,  Providence,  R.I., 

U.S.A.,  Engineer. 

1895.  Magnus.    Isidor.    52,    Lcadenhall    Street.     London, 

E.C.  Chemical  Merchant. 
1901.  Magruder,  Egbert  W.,  Department,  of  Agriculture, 

Richmond,  Va.,  U.S.A..  Chem 
1SS5.  Mahou.  R.  W.,  X.  V    Central  and  Hudson  River 

Railroad.  West  Albany.  X.V.,  U.S.A.,  Chemist 

1898    Main.  Win..  Piermont,  X.V..  U.S.A.,  Chemist 

1904.  Mair.     William,    7,    Comiston    Road,    Edinburgh 

Chemist. 

1905.  Major.  Ernest  Balmain  Post  Office,  Sydney,  VS.W '., 

Australia.  Paint  Works  Manager. 
O.M.   Major,  J.  Lewis,  Wei  ton  Garth,]  ,stYorks., 

Tar  Distiller  and  Chemical  Manui   .  turer. 
1886.  Mallinckrodt.  Edw.,  Mallinokrodt  Chemical  Works, 

St.  Louis.  Ma  .  I    S.A.,  Manufacturing  Chemist. 
1S97.  Mallory,   J.    Halsev.    Drawer   69.    Columbia,    S.C, 

U.S.A.,     Assistant     Chemist     (The     Am 

i  otton  Oil  Co.). 

1896.  Mann,     K.     A.     Covemment    Laboratory.     Perth, 

Western  Australia.   Government    Analyst. 

1893.  Mann,  Harold   H.  Indian  Tea  Association.   Royal 

Exchange  Buildings.   Calcutta.  India,   Research 

Chemist. 
1899.  Mann,    Jas.    S.,    97,    Greengate   Street.    Plaistow, 

Essex.  Analyst. 
1891.  Mann,  John  C,  9,  Lambert  Street.  Hull,  Chemist. 

1903.  Mannhardt,    Hans,    c/o   Heath    iV    MiUigan    Manu- 

facturing C  S  fcucago,   111.. 

U.S.A..  Analytical  Chemist. 
O.M.    Maunington,   H.  T..  Marchlea,  Beaconstield  Road, 

Farnworth,  Wi 
189-2.   Mansbridge.  Win.,  27.  Elmbank  Road,  Sefton  Park, 

Liyerpool.  Chemist. 
1893.  Marehlewski,  Dr.  L  .  Strzelecka  9,  Krakow.  Austria. 

1904.  Marekworth.    0.    S..   Ohio  Testing  Laboratory.    19 

and  25,  Board  of  Trade,  Columbus,  Ohio,  l 
Analytical  Chemist. 

1903.  Mardiek.    Jno.     R.,     Westminster,     Md.,     U.S.A 

Chemical   Engineer. 

1904.  Marechal.   H..   Eugene   Marechal  ct   tils.   Yeiiissier 

(Rhone),  France,  Oilcloth  Manufacturer. 
1SS3.  Markel,  Dr.  K..  Tower  House,  Bewsey,  Warrington. 
Technical  Chemist. 

1905.  Marland,    Percy,    c/o    Brothertou    and    Co..    Ltd., 

Ammonia  Works,  Wakefield,  Yorks.,  Chemist. 


1905.  Marian.  Wilt  itlier 

1902.  Mai  Iburg 

'  :■  lit. 

L9M  i  Oil    Mill 

32,    I  urg,  Kusniii, 

\  1 1 . ,  I  ■,  i ,    J 

1904.   Mai  i  hall,    Adolf.   J.,    I 

1901     U  u 

I  .ii  :       .  |'Eg 

O.M  Maj  Work-,   Fleetwood, 

mist 
1883,   M  irah,     \\  .     \  ni  a     Alkali     Co..     Soho     U 

An,  'hi,  al  Uanufaoturer. 

Marshall,    Arthur,    The  ird,    Kent 
Exp] 

1891,  M  LTshall     In  'ice,  Edin- 

.  Professor  of  Chemistry. 

1895.  Marshal  muse  Terrace,  Bewick 

I  Chemist. 

1901.  Mai  W.,   143,   De  la  Pole  Avenue,  Hull, 

1896.  Marshall  ry,  Half  Moon 

Stn  rsfield,  Assistant   I 

1883.  Marshall,  Wi  ,k,  Queen-  eadle 

.   I  Iyer. 
i  shall.    Win..    Barkley,    Teddingtou,    .Middlesex, 
Anal]  tical 
1904.   Mm  I       i    P.,   247,    Atlantic   Avenue,   Boston, 

■   V.   Merchant 
lv.i4.  Martin,  Alex.   M.,   Hillview,  Twechar  by  Glasgow, 

Anal  mist. 

1896.   Martin."  (has..    If..    40,    Bolton    Road,    Pendleton, 
ird,  Oil  and  Soap  Works  Manager. 

1906.  Martin.  irl    Street,    Boston,    Mass., 

ut. 
i  I.  M.    Martin.  X.  Ii..  Ravenswood,  Low  Fell,  Gateshead-on- 
i  uring  Chemist. 

1904.  Martin,    W.    C,    College    Station,    Texas,    U  - 

[nstructoi   in  Industrial  Chemistry. 
I.   Martin,    Win.    E.,   c/o   Kynoch   Ltd.,   Arklow,   Co. 
Wicklow,  Ireland,  Chemist. 

I I  '■!.    Martin,  W.  II. .  183b,  King's  Road,  Chelsea,  London, 

S.W..  Analytical  Chemist. 
1887.  Martineau,     Sydney,     Xorthwood,     Rydal     Road, 

Streatham,  S.W.,  Sugar  Chemist. 
1894.  Martyn,  T.  Graham,    II.  Stratton  Terrace,  Truro, 

Cornwall.  Metallurgist 

1905.  Marx.    Dr.    Kiuil,  Tar    W  oi ks.  Beckton,  E.  ;    and 

Gordon  Square, 
London,  W.C.,  Research  Chemist 

1902.  Marx,  Joseph  S.,  California  Powder  Works,  Pinole, 

.    U.S.A.,    Chi  mist. 

1905.  Marx,  Dr.  Max,  81,  Shanley  Avenue,  Xewark,  X.J., 

,..   Manufacturing  Chemist. 
1904.  Mason,  Dr.  Edward  D.  22,  George  Road,  Edgbaston, 
Birmingham,  Chemist. 

1906.  Mason,    Frederic    S.,    .54,    Rue   Rennequin,    Paris, 

France.   Manufacturing  Chemist. 
1904.  Mason,  Glen  F.,  c/o  H.  J.  Heinz   Co.,    Pittsburg, 

Pa.,  U.S.A..  ■ 
1887.  Mason,  J.  Francis,  Eynsham  Hall,  Witney,  Oxon. 
1906.  Mason,    M.    Edgar,   510,   Talbot   Avenue,   Boston, 

Mass..  U.S.A.,  I  ii,  I 

1892.  Mason.  Thos..   Beech  Avenue,  Nottingham,  Manu- 

facturing Chemist. 
1906.  Massa.    Corraduio,    Castelguelp   Parmense,    Parma, 

Italy.  Sulphuric  A.  id  and  Fertiliser  Manufacturer. 
:    1903.  Massey,  Joseph  B.,  60,  Colne  Road,  Burnley,  Chief 

Sanitary  Inspector. 
O.M.   Masson,  Prof.   D.  Orme,  University  of  Melbourne, 

\  rilia.  Professor  of  Chemistry. 

1904.  Masson,    Victor    E.,    Pleasant    Valley    Wine    Co., 

Rheims,  Steuben  Co.,  N'.Y.,  U.S.A.!  Chemist 
1S89.   Master.  Arek-s.tr  B.,  679.  Tardeo,  Bombay,  India, 

Chemical  Manufacturer. 
1902.  Masujima.  Bunjiro,  23,  Midoricho  Itchome,    Hon- 

joku,  Tokyo,  Japan,  Prof,  of  Applied  Chemistry. 
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1903.  Masure,   Gaston.   7,   Rue  de  Constantinc,   Rouen, 

France,  Chemist. 

1902.  Maeury,  Pred.  L.  M.,  Sharon,  Pa.,  U.S.A.,  Explo- 

-  Manufacturer. 

i.M.    Mather,  J..  Biaydon  Chemical  Works,  Blaydon-on- 
Tyne,  Manager. 

1904.  Mather,    J.    Cecil,    15,    The    Holloway,    Runcorn, 

hire,  Works  Chemist. 

1900.  Mather,   Win.,   c/o   British   Aluminium   Co..   Ltd., 

Lame  Harbour.  Co.  Antrim,  Ireland.  Chemist. 
Mathesson,   W.  J.,   o/o   I  182, 

Front  Street,  New  York   City,  U.S.A.,   Chemical 
Merchant. 

1901.  Mathew,  W.  E.  B.  de  Vere,  Shauklin,  Lucion  Road, 

Upper  Tooting.  S.W..  Analytical  Chemist. 

1900.  Mathews,   Dr.   Jno.   A.,   c/o  Crucible   Steel   Co.   of 

America,  Sv-racuse.  N.Y.,  U.S.A.,  Chemist. 

1895.  Mathewson,  E".  P..  Anaconda,  Mont.,  U.S.A.,  Metal- 

lurgist. 

1888.  Matos,    Louis   J..    105,    North    19th    Street,    East 

Orange,  N.J.,  U.S.A.,  Chemist. 

1896.  Matsui,   G.,   c/o  Japan  Sugar  Refinery   Co.,   Ona- 

gigawa,  Tokio,  Japan,  Chemical  Engi 
O.M.    Matthews,  Chas.  G.,  31,  Stapenhil!  Road,  Burton- 
on-Trent,   Brewing  Chemist. 

1899.  Matthews,  Dr.  J.  Merritt,  425.  South  Broad  Street, 

Philadelphia,  Pa..  U.S.A..,  Professor  of  Chemistry 
and  Dyeing  (Philadelphia  Textile  School). 

1889.  Mawdsley,  \V.  H.,  c/o  Gold  Mining  Co.,  Ltd.,  Mount 

Morgan,  Queensland,  Chemist. 

1903.  Maxim,  Hudson,  891,  Sterling  Place,  Brooklyn,  N.Y., 

U.S. A,.  Chemist  and  Mechanical  Engineer. 
1894.  Maxwell.   Jno.,   Solway   Chemical   Works,    Silloth, 

and   (communications)    English   Street,    Carlisle, 

Cumberland,  Chemical  Manure  Manufacturer. 
1903.  Maxwell,  Orin  P.,  Piedmont,  Mineral  Co.,  West  Ya., 

U.S.A.,  Chemist. 

1897.  May,   George   H.,   c/o   Fabrikoid   Co.,   Newhurgh, 

N.Y.,  U.S.A.,  Assistant  Chemist. 

1901.  May,  Dr.  Sidney,  313.  East  112th  Street,  New  York 

City,   U.S.A.,   Lecture  Assistant. 
1S84.   Mayenfeld,  Dr.   E.  yon  Salis.     See  Salis-Mayenfeld, 
Dr.  E.  von. 

1903.  Maver,  Andrew,  jun.,  129,  York  Street,  Brooklyn, 

NY..  C.S.A.,  Chemist. 
1896.  Mayfield,  A.  S.,  14,  Beresford  Avenue,  Hull,  Analyst. 
1892.  Mayfield,     H.     B.,    Normanhurst,     Mundy    Street, 

Heanor,  near  Nottingham,  Dyer. 
1885.  Mayhew,    E.    W.    A.,    High    Street.    Freemantle, 

\\  (stern  Australia,  Manufacturing  Chemist. 

1900.  Maywald,  F.  J.,  1028,  72nd  Street,  Brooklyn,  N.Y., 

L'.S.A.,  Teehriical  Chemist. 

1902.  Meade,  Riehd.  K..  Nazareth,  Pa.,  U.S.A..  Chemist. 

1904.  Meads,    Charles   J.,    Bel    Air,    Dartmouth,   Inland 

Revenue  Ofih 

1898.  Meeds,    Alonzo    D.,    2424,    Harriet    Avenue,    Min- 

neapolis,   Minn..    U.S.A.,    Analytical    Chemist. 
1896.   Meggitt,  Loxley,  Wbeatsheaf  Works,  Alexandrina, 
Sydney,  N.S.W.,  Australia,  Analytical  Chemist. 

1901.  Meier,   Dr.   Franz,   Basle  Chemical   Works,   Basle, 

Switzerland.  Chemist. 
1888.  Meikle,  Jno.,  8,  Melrose  Street,  Great  Western  Road, 
Glasgow,  Journalist. 

1902.  Melcher,    Arthur   C.    58,    Bowen    Street.    Newton 

Centre.  Mass.,  U.S.A.,  Chemist. 
O.M.    Meldola,   Prof.    R.,   F\R.S.,    6,    Brunswick   Square, 

London,  W.C.,  Professor  of  Chemistry. 
1901.   Meldrum,     Dr.     And.       N.    10.    Mooroaks    Road, 

Sheffield,  Lecturer  on  Chemistry. 
1891.  Meldrum.  Jas.     Jones,     The     Willows.   Timperley, 

Cheshire.  Manufacturing  Engineer. 
1891.  Mellen,  E.  D.,  1590,  Ma 

bridge,  Mass.,    U.S.A.,  Treasurer  (Curtis,   Davis, 

and   ' 
O.M.    M.llon,  W.  \\  Blackroek,  Co. 

Dublin,  !■ 

[i  t,l  I  '•       Patri   roft,   .Man- 
lier. 
1S84.  Mervflle,    I  No.   1.  Woodmere,  Wayne 

Co.,  Mich  ,  1  '  hemieal  Works  Manager. 


1893.  Mensching,  Dr.  C,  Anilinfabrik.,  Greppen  bei 
Bitterfeld,   Germany,   Chemist. 

1905.   Menzies,    David,    11.    Camphill   Avenue,    Langside, 

Glasgow,    Analyst. 
O.M   Menzies,  R.  C,  Invereek  Mills.  Musselburgh,  N.B., 

Paper  Maker. 
1892.  Mercer,  C.  A..  34,  Camomile  Street,  London,   E.C., 

Chemical  Apparatus  Maker. 

1886.  Mercer.  J.  B„  4,  Tabley  Road,  Knutsford.  Cheshire. 
1890.  Merck,    E.,    Darmstadt,    Germany,    Manufacturing 

Chemist. 
1905.  Merck,  George,  Merck  and  Co.,  University  Place, 
New  York  City,  U.S.A.,  Manufacturing  Chemist. 

1887.  Merrell,    Geo.,    Lock    Box    780,    Cincinnati,    Ohio, 

U.S.A..    Manufacturing   Chemist. 
1905.  Mcrrin,    A.    C.    44,    Bishopsgate    Street    Without, 
London,  E.C.,  Assistant  Editor  and  Analyst. 

1899.  Merrill,   Frank  H.,  2420,   Ocean  View  Avenue.  Los 

Angeles,  Cal.,   U.S.A.,   Factory  Superintendent. 

1903.  Merrill,  Herbert  C,  c/o  Eimer  &  Amend.  205.  Third 

Avenue,     New     York     City,     U.S.A.,     Chemical 
Engineer. 

1900.  Merrils.    Fred.    J.,     25,    Figtree     Lane,     Sheffield, 

Analytical  Chemist. 

1902.  Merritt,"   \\  in.    G.,    043,    Second    Avenue,    Detroit, 

Mich,,  U.S.A..  Chemical  Engineer. 

1904.  Merry,  Jno.  B.,  54,  Earlsbury  Gardens,  Birchfield, 

Birmincrhain.  Metallurgical  Chemist. 

1903.  Mersan,    Ferdinand    de,    17,    Cecil    Street,    Gains- 

borough, Lincolnshire,  Chemist. 

1903.  Mersereau.  Gail.  105,  East   17th  Street,   New  York 

City,  U.S.A..  Chemist. 

1905.  Merz,'Eugene,  P.O.  Box  210.  Newark,  N.J.,  U.S.A., 

General  Superintendent,  Heller  and  Merz  Co. 
1905.  Merzbacher.  Aaron,  Laboratory,  Reading  Iron  Co., 
Reading,   Pa..   U.S.A.,    Chemist. 

1897.  Meslans,  Prof.  M..  59  Quai  de  la  Baroimic,  Ablon 

(Seine  et  Oise),  France,  Professor  of  Chemistry. 
O.M    Messel,  Dr.  R..  147,  Victoria  Street,  London,  S.W., 
Chemical  Manufacturer. 

1899.  Metealf,  Howard   F.,    Farr    Alpaca  Co.,  Holyoke, 

Mass.,  U.S.A. 
1886.  Metealf,  Jno..  Moorfield,  Altham,  near  Accrington, 

Tar  Distiller. 
1905.   Methley,   Bernard.   21,   Clifton  Mount,   Rotherham, 

Yorks.,  Engineering  Chemist. 

1898.  Metz,  Herman  A.,  P.O.  Box  2178,  New  York  City, 

U.S.A.,  Chemical  Merchant. 
1905.   Metzis.  .losef,  Anglicia  Petroleum  Co..  Drohobycz., 
Galieia,  Austria,  Manager  of  Refinery. 

1900.  Mew  borne,  Robt.  G.,  c/o  Kentucky  Tobacco  Pro- 

duct Co..   Louisville.   Ky..   U.S.A.,  Chemist. 

1904.  Meyenberg.  Dr.  Alex..  9,  Nelson  Street,  Plymouth 

Grove,   Manchester,   Works   Manager, 

1898.  Meyer,  Dr.  i'ranz,  52,  Broadway.  New  York  City. 

U.S.A.,  Metallurgical  and  Chemical  Engineer. 

1002.  Meyer,  Dr.  Fredk.  L.,  2028,  Park  Avenue.  Phila- 
delphia,  Pa.,  U.S.A..  Chemist. 

1000.  Meyer,  Karl.  Sortedams  Dossering  95a,  Copen- 
hagen, O.,  Denmark. 

1904.  Meyer,  Prof.  Dr.  Richard,  Technisohe  Hochschule. 
Braunschweig,  Germany,  Professor  of  Chemistry. 

i:i02.  Meyrick,  L.  J.,  137,  City  Bead,  Birmingham, 
Assistant  Analyst. 

1903.  Miall,  Dr.  Stephen,  0,  Stone  Buildings,  Lincoln's  Inn, 

London,  W.C.,  Solicitor. 

1904.  Mighill,   Thos.    A..    15,    Exchange    Street,    Boston, 

Mass..  U.S.A.,  Chemist. 
1896.  Miles,   G.    Wellington,   29.   Central   Street,   Boston. 

Mass.,  U.S.A.,  Analytical  Chemist. 
1S89.  Milestone,  W.  C,  7.  Heathneld  Road.  Wandsworth 

Common.  S.W..  Chemical  Works  Mai 

1899.  Millar,    Jas.    H.,    P.O.    Box    120.    Durban,    Natal, 

md   Analytical  Chemist. 
L897.  Millard,  Edgar  J.,  40-42,  Charlotte  Street,  London, 

B.C    '  hi  -  i       nd         sger. 
1903    Milieu.  J.  Dunlop,  Mount  Bischoff  Smelting  Works, 

Launceston,  Tasmania,  Analyst  and  Assayer. 
I  183.   Miller,  Dr.  A.  K.  Kilveit's  Buildings,  Withy  Grove, 

Manchester,   Analytical  Chemist. 
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Road,  l 
1888    Miller.  Jno.    Poynter,  Sandilands  Chemical  Works, 

mist. 
1888    Miller,   P.   Sol  ' '  ront    Pi 

Flatbush     Avenue,     Brooklyn,     \  \  .     ' 
Chemist, 
1901.  Miller.  Stuart  B.,  701,  South  201  lirming- 

L,  Chemical  Engineer. 

1904.  Miller,   William   Exlej  Copper 

Ltd.,   29,   SI  Edinburgh, 

Secretary. 

1901.  Miller,  W.   Lash.   50,   SI      Uban  St.. 

Canai 
1884.   Miller,  U .   >!..  I  all  donia  1  I      r.  Wellesley, 

• 

1902.  Milligan,    B.    E.,    New    Xork    Continental 

Filtration  Co.,    I  Street,  New  Yoil 

O.8.A.,  Chemical  Engineer. 
1908.   Millingtoi).   Abraham,  c  o  J.    Parry,  F..V.   Wharf, 
1  'inks.     Newport,     Mon.,     MetaDurgioal 

Chemist. 
1904  Mflboy,   Alfred   T..  53.  Guilford 

W.C.,  and  (Journals)  1.  Enid  Street,  Livei 

Laboratory  Furnisher. 
O.M.    Mills.   Pro!  E.   J..   F.R.S.,   64,  Twyford    Avenue, 

W<  -r  \,  ton,  W..  Emeritus,  Profi  hnical 

Chemistry    and    Consulting    Chi 
1804.   Mills.    Dr.   J.    E.,    University    of   >'.rth    Carolina, 
pel    Hill,   N.i   .    I  .8.  \ 

nt  Chemistry. 

1905.  Mills.  Wm.  Henry,  46,  Wall  Sb  . ■».  New  Y..rk  City. 

I    s. A..   Merchant. 
1006.  Mills.  Wm.  Hobaon,  Northern  Polytechnic  Institute, 

Hollowav.  London,  N.    Lecturer  in  l 
1905.  Milne.  Thomas,  c/o  The  Gas  Light  at 

Ltd..    4.     Fenohuroh     \\.    -        London,     I   '.. 

Chemical    Prod  'ian. 
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Cement  Works  Mar. 
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Dyeing  Extract  Maker. 
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cester  City,  N.J.,  U.S.A., 
1889.  Miniati,  T., 
1904.   Miner.    John    ('..    jun  N.T., 

U.8.A.,  Manufacturer. 
1895.  Mifc  hell,   Chas.   A.,  -    South 

Lambeth   i 
1901.   Mitchell.  Pi  and  Collins.  Ri 

and     I  Philadelphia,    Pa..    I 

Tutor  in  Chemi 
1898.  Mitchell.  G.  D.   B  ite  Dental  Manu- 

facturing I  Bay,  81    ten  Island.  \  .1 '.. 

D.S.A.,  Chemist. 
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1906.  Morewood,  C.   Darcy.  Welwyn  Lodge,  St.  Thomas, 
Swansea,   Analytical   Chemist. 

1901.  Morgan.  Dr.  Gilbert  T.,  Royal  College  of  Science, 

South     Kensington,     S.W.,     Demonstrator     of 

Chemistrv. 
1906.  Morgan,    Jerome   J.,    College   Park,    Md.,    U.S.A., 

Teacher. 
1890.  Morgan,  J.  Jas.,  Laboratory,  Cammell.  Laird  and 

Co.,  Workington,  Cumberland.  Assayer. 
1898.  Morgan,  Thos.  M.,  Longue  Pointe,  near  Montreal, 

Canada,  Manufacturer. 

1886.  Morgans,  Thos.,  60,   Queen  Square,  Bristol,  Civil 

Engineer. 

1902.  Morison,  Jas.,  Colonial  Sugar  Refining  Co.,  Ltd., 

O'Connell    Street,    Sydney,    N.S.W.,    Australia, 
Analytical  Chemist. 

1897.  Morison,  Samuel  L..  15.  Broad  Street,  New  York 

Citv,  U.S.A.,  Water  Engineer. 
O.M.   Moritz,  Dr.  E.  R.,  45,  Great  Tower  Street,  London, 

E.C.,  Brewing  Chemist. 
1885.  Morley,  Dr.  H.  Forster,  5,  Lyndhurst  Road,  Hamp- 

stead,  N.W.,  Professor  of  Chemistry. 

1903.  Morningstar,  Jos.,  48,  Park  Place,  New  York  Citv. 

U.S.A.,  Merchant. 
1902.  Morrell,   Dr.    R.   S.,   Gonville  and   Cains   College, 

Cambridge,  Lecturer. 
1884.  Morrice,   Jas.    A.,    1,   Prince's  Terrace,   Dowanhill, 

Glasgow,  Starch    and  Gum  Manufacturer. 

1898.  Morris,  Edgar  F,  The  Rectory,  Cheadle,  Cheshire, 

Research   Chemist. 
1897.  Morris,   Harry,   The  Hall,  Hexthorpe,   Doncaster, 

Chemical  Merchant. 
1890.  Morris,  Herbert  N.,  Gorton  Brook  Chemical  Works, 

Manchester,  Technical  Chemist. 
O.M.   Morris,  J.  Haydn,  22,  Largo  das  Fontenhas,  Lisbon, 

Portugal,   Technical   Chemist. 
1902.  Morrison,     Jos.,     Wellfield,     Farnworth,     Widnes, 

Manager. 
1906.  Morrow,  Jas.   M.,  c/o  Michael  Nairn  &   Co.,   Ltd., 

Kirkcaldy,    N.B.,    Analytical    Chemist. 

1901.  Morse,   Wifiard   S.,   Apartado   A.,   Aguascalientes, 

Mexico,  Assistant  Manager. 
O.M.   Morson,   T.,   38,   Elsworthy  Road,   Primrose   Hill, 
N.W. ;     and     (Journals)     Summerfield     Works, 
Ponder's  End,  N.,  Manufacturing  Chemist. 

1904.  Morson,  Thos.  D.,  14.  Elm  Street,  Gray's  Inn  Road, 

London,    W.C.,    Chemist. 
1889.  Morton,   Jas.,    Dalquhurn   Works,    Renton,   N.B., 

Dyeworks  Manager. 
1897.  Morton,  Jno.,  North  Road,  St.  Helens,  Lancashire, 

Analytical  Chemist. 

1902.  Mosbaugh,  F.  R.,  c/o  Huntsville  and  Bracebridge 

Tanning  Co.,  Huntsville,  Ont.,  Canada,  Chemist. 

1905.  Moseley,   F.   A.   D.   H.,   Box   1657,  Johannesburg, 

Transvaal,  Analytical  Chemist. 
1888.  MosenthaL  Henry  de,  220,  Winchester  House,  Old 
Broad  Street,  E.C.,  Explosives  Company  Manager. 

1903.  Moses,  Herbert  B.,  Berkely  Hotel,  Buffalo,  N.Y., 

U.S.A.  Electro-Chemist. 
1903.  Mosher,  Walter  R.,   1274,  West  Avenue,  Buffalo, 

N.Y.,  U.S.A.  Chemist. 
1894.  Moszczenski,  J.  von,  Tartar    Chemical  Co.,  Ninth 

Street  and    Gowanus    Canal,    Brooklyn,    N.Y., 

U.S.A.  Consulting  Chemist. 
1897.  Motion,  Jno.,  c/o  Valvoline  Oil  Co.,   Edgewater, 

N.J.,  U.S.A.  Oil  Refinery  Chemist. 

1887.  MouL  Frank,  Aldersgate  Chemical  Works,  Southall, 

Technical  Chemist. 
1901.  Moule,    Jno.    W.,    c/o    The    Chillagoe    Co.,    Ltd., 

Chillagoe,   Queensland,   Metallurgical  Chemist. 
1884.  Moult,  J.,  Underhill,  Low  FelL  Gateshead  on-Tyne, 

Secretary. 

•  :lton,  Prof.  Chas.  W.,  Vassar  College,  Pough- 
eepsie,  N.V.,  U.S.A.,  Professor  of  Chemistry. 
icon,    Lord    Justice    J.    Fletcher,    F.R.S.,     57, 

Onslow  Square,  London,  S.W.,   Lord  Justice  of 

Appeal. 
1892.  Mount,  Edw.,  Oaklands,  Aughton,  near  Ormskirk, 

Assistant  Secretary  (United  Alkali  Company). 


1905.  Mrazsek,  F.  It,  29,  Mincing  Lane,  London,  E.C., 

Consulting  Chemist. 
1004.  Muckenfuss,    Prof.    A.    M.,    Library,    University   of 

Mississippi,   University,  Miss.,   U.S.A.,  Professor 

of  Chemist rv. 
O.M.   Muir,  J.P.,  233,'  Camden  Road.  London,  N.,  Chemist. 

1890.  Muir,    Jas.     Stanley,     8,     Westminster    Gardens, 

Glasgow,  W.,  Chemist. 
1894.  Muir-Smith,  W.,  c/o  A.  B.  Fleming  and  Co.,  Ltd., 

Caroline  Park,  Edinburgh,  Oil  Works  Manager. 
O.M.   Miiller,    Dr.    H.,    F.R.S.,    13.    Park   Square   East, 

Regent's  Park,  London,  N.W.,  Research  Chemist. 

1896.  Mundy,  Lionel.  27,  Merton  Road,  Kensington,  W., 

Importer  of  Unfermented  Wines. 
1887.  Munroe,     Prof.     Chas.     E.,     George     Washington 

University,  Washington,  D.C.,  U.S.A.,  Professor 

of  Chemistry  and  Dean. 
1900.  Munsell,   Dr.   Chas.   E.,   c/o  Devor  and   Raynolds 

Co.,  110,  Horatio  Street,  New  York  City,  U.S.A., 

Colour  Chemist. 

1900.  Munton,    Fred.    T.,    Beaconsfield,    Western    Road, 

Runcorn,  Cheshire,  A.R.S.M..  Analytical  Chemist. 

1897.  Murch.  D.  Wilshin,  6,  Victoria  Road,  Wednesbury, 

Staffs.,  Chemist. 

1904.  Murdoch,    Alexander,    South    Park    Terrace,    Main 

Street,  Larbert,  N.B.,  Analytical  Chemist. 

1886.  Murdoch.  R.  H.  M.,  Shore  Road,  Stevenston,  Ayr- 
shire, Explosives  Chemist. 

1899.  Murphy,  Albert  J.,  The  Laboratory,  11,  Lyddon 
Terrace,  Leeds,   Brewer's  Chemist. 

1906.  Murphy,    Frederic    W.,    Standard    Sugar    Refinery, 

Granite    Street,    South    Boston,    Mass.,    U.S.A., 
Chemist. 

1901.  Murray,  Benjamin  L.,  c/o  Merck  and  Co.,  University 

Place,  New  York  City,  U.S.A..  Chemist. 
1903.  Murray,    Chas.    B.,    611,    Bailev   Farrell   Building, 

Pittsburg,    Pa.,    U.S.A.,    Chemist. 
1899.  Murray,    Jas.     J.,    Iron     King    Mine,    Blanchard. 

Arizona,  U.S.A.,  Mining  Engineer. 
1901.  Murray,    Jas.    P.,    Toronto    Carpet   Manufacturing 

Co.,    Ltd.,    King    Street    and    Fraser    Avenue, 

Toronto,  Canada,  Carpet  Manufacturer. 
1896.  Murray,  Dr.  Thos.  S.,   1,  Nelson  Street,  Dundee, 

Professor  of  Chemistry. 

1898.  Murray,     Rd.,    c/o    Brotherton    and    Co.,    Ltd., 

Ammonia  Works,  Holmes  Street,  Leeds,  Analyst. 

1905.  Murray,    Wm.    Wallace,    c/o   Union   Abattoir   Co., 

Baltimore.    Md.,    U.S.A.,    Chemist. 

1905.  MurrilL  Dr.  Paul  I.,  P.O.  Drawer  986,  Wilmington, 

Del.,  U.S.A.,  Representative,  E.I.  du  Pont  Co. 
O.M.   Muspratt,  E.    K.,  Seaforth    Hall,   near  Liverpool, 
Alkali  Manufacturer. 

1894.  Muspratt,  Max,  2,  Mannering  Road,  Sefton  Park, 

Liverpool,  Technical  Chemist. 
O.M.    Muspratt,    S.    K.,    14,    Northgate,    Regent's    Park, 

N.W.,   Alkali   Manufacturer. 
O.M.    Muter,  Dr.  Jno.,  Winchester  House,  Horley,  Surrey, 

Chemical  Lecturer. 

1895.  Muurling,  I.  J.  R.,  P.O.  Box  2160,  New  York  City, 

U.S.A.,  DyestufI  Importer. 
1903.  Myers,    Edgar    C,    New    Franklyn,    Mo.,    U.S.A., 
Agricultural  Chemist. 

1891.  Myers,  Wm.  S.,  Nitrate  of  Soda  Propaganda.   12, 

John  Street,  New  York  City,  U.S.A.,  Director. 

1906.  Mvles,  C.  D.,  16,  St.  Loo  Mansions,  Chevne  Gardens, 

'London,   S.W. 


N 

1902.  Naef.  Dr.  Ernest  E.,  Clydach,  Swansea,  South  Wales. 
1SS4.   Naef,  Dr.  P.,  c/o  Schnorf  Bros.,  Chemical  Works. 

Uetikon   a/See,   Zurich,    Switzerland,    Technical 
Chemist. 

1903.  Nagel,  Dr.  Oscar,  90,  Wall  Street,  New  York  Citv. 

U.S.A..  Chemist. 

1903.  Nagel,  Oskar  H.  L.,  c/o  Behn  &  Steihmann,  3, 
Second  Avenue.  New  York  City,  U.S.A.,  Super- 
intendent (Chemical  Works). 

1897.  Nairn,  Michael,  Bon  Dhu,  Kirkcaldy,  N.B.,  Linoleum 
Manufacturer. 
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1901     Nal  Hokkaid    Cemeo 

new  Hit  i  Chief  Ei 

1903  x  l  ■!■..'..  i  In.  i    o  Kuji  Paper  Co.,  Sanjik 

k.  nli. M  i.    Pokyo    J    pai     Cli 

1901.  Nanabhni,    Kj  ihnalal,    8   10,    Mi  | 

Malabar    Hill,     Bombay,    India,    Technological 
Chemist. 

1898.  Napier,  Jno.  W.,  Gas  Works,   VUoa,  \  B  .  '•' 

anil   I   In  ■mist. 

1904  Mapper,  Sidne}   S.,  i    o  S    Courtauld   8    Co.,   Ltd., 

FoleshiU    Road,    i  o\  run  \ .    '  Ihon 
1903.   Nash.  V  Douglas,  2S0,  State  Street,  Flushing,  \  V. 

I'.S  A.,  i  HaSS  Mjillufiiit  nriT. 

1S97.  Nasi).  I nard  M„  281,  Seven  Sistei    Road,  Finsbury 

Park,  N.,  Works  Chemist 

1906.   Nash,    \V.    A..   Corn    Exchange    Bank,    Ne» 

«  it  \ .  U.S.A..   President,  Corn   Exchange  Bank. 

1906    Nathan,  Albert,      o  Warfield  &   Duell,  220,  Broad- 
way, New  York  City,   I    v  \.   Patenl    Lawyei 

1900.  Nathan,  Lt.-Col.  Fred.  L,  R.A.,  Roval  Gunpowder 

Factory,  Waltham  Ai»i>-i .  Essex,  Superintendent. 
1892.  Naylor.  Wm.,  3,  Garstang  Road,   Fulwood,  Preston, 

Lanes.,  Chemist. 
O..M.    Naylor,  W      \    li..  38,  Southwark  Street,  London, 

S.I'..  Manufacturing  Chemist. 

1899.  Neate,      Peroy     J.,        Belsize,"    Watts     Avenue, 

Rochester,  Kent,  Direotor  of  Cement  Co. 

1902.  Neaye,    Qeo.     B.,     Teohnioal    College,    Montrose 

Street,     Glasgow,     Assistant     to     Professor    of 
Chemistrj . 

1905.  Neech,  Herbert  R..  St.  Catherine's,  Lincoln,  Chemical 

Engineer. 

1906.  Needham,  Edward  li.  48,  Paton  Street,  Glasgow, 

Manufacturing  Chemist, 

1905.  Neff,   Robert    W\,  22,    India   Square.    Huston,    Mass, 

I'.s. A..  I  'In mi,  al  Manufacturer. 

1906.  Neighorn,  Albert,   c  o  Canada   Chemical  Manufac- 

turing Co.,    I  0]  onto,  I  lanada,   Agent. 
1S9S.  Neil,  , las.  Millar,  Farnham  Avenue,  DeerParkP.O., 

Toronto,  ('ana. la.  Technical  Chemist, 
1890.  Neil],  Geo.  D.,  Drumslea,  Greenock,   N.B.,  Sugar 

Refiner. 
1898.   Neilson,    Alex.    McG.,   (Journals).    P.O.    Box    616, 

Durban,    Natal:     and    (subscriptions]     c  0    W. 

Neilson,   42.   Brisbane   Street,    Greenock,   N.B., 

Analytical  Chemist, 
1SS9.    Neilson.'    Tie  is.,     Highland    Boy    Smelter.     Murray, 

Utah,  U.S.A.,  Metallurgical  chemist. 

1903.  Neiman,  Howards..  122,  Hudson  Street,  New  fork 

City,  L'.S.A..  Manufacturing  Chemist. 
1902.   Neish.  Arthur  C,  Columbia  University.   Netl    fork 

City,  D.S  A  .  Chemist 
1897.  Nelson,   Walter.    Emscote   Mills.  Warwick,  Gelatin 

Manufacturer. 
1906,   NestelL  Raymond  J.,   116,  West  68th  street.  New 

York  Citj     U.S.A.,   Chemical   Instru. 

1901.  Neufville,     Dr.     Rudolf    de,     o  o     Metallurgiaohe 

Gesellschaft,  Frankfort  a  M.,  Germany. 

1902.  Neumann,  Dr.  Edgar,  7  and  8,  1.1  ondon, 

E.C. 

1903.  Neumann.  Dr.  Max.  Cromberg  im Taunus,  Germany. 
O.M.    NewalL    F.    S..    Washington   Station    R.S.O.,    Co. 

Durham,    Chemical     Manufacturer. 
1905.  Newall.   Joseph,    2s.    Greenway    Road,    Runcorn, 

Cheshire.  Chemist. 
1889.   Newberry.  Spenci  tisky  Portland  Cement 

Co.,  Sandusky,  Ohio.  U.S.A.,  Manager. 
O.M.    Newlands,  B.  E.  R.,  2,  St.  Dunstan'e  Hill.  London, 

E.C..  Analytical  and  Consulting  <  hemist 
O.M.    Newlands.    W.     P.      1!..      10,     Crii     ladi       \venue, 

Streatham  Hill,  S.W.,  Sugar  Chemist. 
O.M.   Newton,    Jno..    Manor    Works.    Rotherhithe    N.w 

Road.  London,  S  E,  Manure  Manufacturer 

1900.  Newton,     Dr.     Wm.,      \  I    ombe,     London     Road. 

Dorkins:.  Chem 
1905.  Neymann.   Dr.   Percy   L„   Republican    Hon-.      Mil 
waukee,   Wis..    ISA 

1901.  Nibelius.   Axel   W.     I  .    American   Foreite   Powder 

Manufacturing    Co.,     Landing,     N.J.,     I 
Chemist. 


K    Pairbi  ok  Co.,  :tr<l 
Louis,    Mo.,    I'.S  a  . 

Laboratory,     Grange, 


1904    Nit  hols,   C.  W.,    lintort    \\. Br 

\  \  .   I    8.A.,    Man 
tfiobol     E  Remit 

Citv,  U.S.A.,  1  Chi        il  Co 

1884.  Nichols,   .1     \  mnt,    Ni  w    Mill 

iss>    Nichols,  Wr      ii        .     i  ■  Ni  ■    N  ork 

City,  U.S.A.,  Chet    cal  M  inufai 

II..  jun.,  26,   Broad   Stnx  t.  New  \..rk 
U.S.A.,  President,  San  l 
1897.   Nicholson,    Harry,   8(     David's  Gold    Mines,    Ltd., 

Bontddu,    Dolgcllv,    North    W  ■  i 

1904    Nicholson,   Wilfred    F.    Hunslet   Chemical 'Works, 

I .<■.  ds,  '  li.  H  ical  Manufact  urer, 
1897.   Nicholson,   Wm.  J.    Irdcer,  Stevenston,    \ 

Y  B.,  Chemist. 

1897.  Nickel,  Hen  The  N. 

■     Convent     Sire. 
I  li.  n 

1888    Nickolla,    John     B.,     The 

i  luernsey,  Vnal}  I  ii  al  i  Ihemist 
O.M.    Niool  Dr.  W.  W.  J.,  16,  Blackel  Place,  Edinburgh, 

Chemical  Lecturer. 

1903.  MicolL    Frank.   Jesmond    House.    Hartman 

\.    i  ington,   ( hi 

1900.  Nield,  J.  1L.      o( ral  Chemical  Co.,  P.O.  Box  8, 

Hudson  Height  ,  N.J.,  D.S  A  .  Superintendent 

1898.  Nightecales,    Geo.,    2,    Bt.    Jan,.,'    Parade,    Hull, 

Oil   Merchant 
1899    MihouL  I'r    l-'.lv,  .  Waremme,  Belgium, 

the   Lli  -•'    I  hool. 

O.M.  Niinmo.  .las.  Penahurst,  B,  Lawrence  Road, South 
Norwood.  8.  E.,  \nal\  tical  Chen 

1885.  Nishigawa,    T.,     Ryuso    Kaisha,    Osaka,    Japan, 

Director  of  Sulphuric   Vi  id  and  Soda  Works, 
iv.is.   Nishikawa,   T,   c,  o   Nippon    Seimikaisha,    Onoda, 
Nagato,  Japan,  chemist. 

1904.  Noake,   Frank,  S.  S.   Mond  Gas  Co.,  Dudley    Port, 

Tipton,   Chief   Engineering   Assistant. 
I   O.M.    Nolting,  l>r.  E.,  F.eole  de  Chimie,  Mulhouse,  Alsace. 
Germany,  Professor  of  Chemistry. 

1905.  Nonlen.    Julius.     United     Chemical     Works.     94, 

I.,  a. lei, hall      Street,      London.      E.C.,      Chemical 
Manufacturer. 
HM,    Norman.      F.     J.,      Lyndhurst.      Higher     Runcom, 
Cheshire.  Chemical  Manufacturer. 

1900.  Norman.  Ceo.  M..  w Ibury,  N.J.,  U.S,  \  .  Chemist 

1892.  Norman,  J.  'I'..  23,  Leadenhall  Street,  Loudon,  E.C., 

i  lonsulting  Chi  mist. 
189S.   Morris,     Mberf     P..    760,    Massachusetts    A\. 

Cambridgeport,  M  iss.,  U.S.A.,  Assistant  chemist. 

1904.  Norris.   Cassius   W..   612,   Commerce   Street,    Mil- 

waukee. Wis..  U.S.A.,  Tannery  Chemist. 

1899.  Norris.  Ceo.    I...  Standard  Steel  Works,   Burnham. 

Mifflin  Co..  Pa,,  U.S. A.,  Chemist. 

1893.  Norris.  Wm.   M..   Princeton,   N.J.,  USA.,  Leather 

Chemist. 

1902.  North.  Barker,  Glenholme,  Glenholme  Road,  Man- 

ningh  rd,  Lecturer  in  Chemistry. 

is'.'ii.  North.  K.  Cordon  V.  Technical  Chemist 

O.M.  Northing.  J.,  The  Murrough,  Wicklow,  Ireland. 
Technical  Chemist. 

1905.  Norton.    Arthur    L.,   36,    Purchase   Street.    Boston, 

-..  U.S  A  Merchant 

1905.  Norton.  F.  A..  Br  okings,  S.  Dak..  U.S.A..  Instructor 
in  Chemistry,  So  ith  Dakota  Agricultural  College, 
ii. M.    Norton,  Dr.  S.  A.,  3i  „n  Street.  Columbus, 

Ohio,     U.S.A..     Professor    of    Chemistry    (Ohio 
te  University). 
1887.  Norton.  Dr.  T.  H  .  I  ,S.  Consulate,  Smyrna,  Turkey- 
.n-Asia.  Lli  D.,  S    D..  U.S    ConsnL 

1901.  Novarine,  John  I...  7'.'.  Main  street.  Brooklyn,  N.Y.. 

i    s.  \..   i    ll 

1899    Moves,  Henn  I         l.anyon  and  Sons,  Corona- 

tion Ft. .ii-  I .'■■•.  I  -  Avenue,  London,  E.C., 
En  git 

1901.  Noves,  Dr.  Wm.  A ..  Melrose  Street,  Chevy  Chase, 
Sid..  ISA..  Editor  (J.  Amer.  Chem.  Society). 
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1905.  Oakes,  Francis  J..  2.  West  72nd  Street,  New  York 
City,  U.S.A..   I've  and  Chemical  .Manufacturer. 

1905.  Oakes,  F.  J.,  jun.,  147.  Milk  Strict.  Boston,  Mi 

U.S.A..    Secretary,    Oakes   Manufacturing  Co. 
1904.  Oberlandcr.   T>r.    Otto,   4,  d,   Daisy  Bank 

Road,     Victoria    Park.     Man  kcstcr.     Technical 
Chemist. 

1904.  O'Brien.  Claude  H..  Bureau  of  Central  Sugar  Mils, 

Brisbane.  Queensland,  Supervising  Chemist. 
1900.  O'Brien,   Frederick,   ST.    Dongola   Road,   Horfield, 
Bristol,  Analytical  Chemist. 

1906.  O'Brien,    John   W.,    c/o    Grasselli    Chemical    Co., 

Grasselli,  Ind..   P.S.A.,     .     !  Manufacturer. 

1905.  Oburg.   \V.   F..   33,   Broad   Stnci,   Boston,   Mass., 

I    S.A.,    Assistant    Treasurer    (Merrimac    Chem. 
Co.). 

1900.  O' Byrne.     Leo    C,    996.    Washington    Boulevard, 

Chicago.   111.,   U.S.A..   Chemist.  ' 
190-2.   Ockel.  Reiuhold,  9,  Walton  New  Road,  Warrington, 
Technical  Chemist. 

1901.  O'Connor,  (has.  I'.,  149.  Clinton  Street.  Brooklyn, 

N.Y.,    U.S.A..   Analytical   Chemist. 
1SS7.   Oddie.  Jas..   School   of  Mines,   Ballarat.   Australia. 

Chemical  Lecturer. 
1888.  Oddy,    Robert    W..    Abbey    Street,    Toad    Lane, 

Rochdale.  Chemist. 
1901.   Odling,   Francis  J.,   Box   314,   G.P.O.,    Melbourne, 

Vic,  Australia,  Mining  Engineer. 
Iss4.   Oehler,    K.,'  Offenbaeh-am-Main,   Germany,   Colour 

Manufacturer. 
1888.  Ogata.  Saburo,  Zohei  Shikyoku,  Okurasho,  Tokyo, 

Japan,  Assayer. 

1905.  Ogden,   Alfred   W.,   Room   1007.   641,    Washington 

Street,  New  York  City.  U.S.A..  Chemist. 

1901.  Ogden.  Richard  L.,  Room  21,  P.O.  Building,  Harris- 

burg,  Pa.,  U.S.A.,  Chemist  (U.S.  Navy). 

1906.  Ogilvie,  Alex.   M.,   7,  Millbrae  Crescent.   Lang^ide, 

Glasgow,    until    May  1st,    1906;     and  then    9, 
Belmont  Drive,  Giffnock,  Renfrewshire. 
1896.  Ogilvy,  D.  J.,  Gest  Street  and  C.  H.  and  O.  R.  R., 
Cincinnati,  Ohio,  U.S.A..  Manufacturing  Chemist. 

1902.  Oglesby,  Wm.  R..  c/o  Alma  Cement  Co.,  Wellston, 

Ohio,  U.S.A.,  Chemist. 
1901.   Ogston,    Alex.    G.,    Ardoe,    near    Aberdeen,    N.B., 
Soap  Manufacturer. 

1903.  Ohlenschlager,  J.  G.,  jun.,  20,  St.  Dunstan's  Hill, 

London,  E.C.,  Chemical  Merchant. 
1905.  Ohliger,  WiUard,  c/o  F.   Stearns  &  Co.,  Detroit, 

^ch.,  U.S.A.,  Chemist. 
1884.  Oliver,  F.,  31,  Horsley  Hill  Road,  Westoe,  South 

Shields,  Analytical  Chemist. 
1888.  Oliver,  Wm.  Letts,  101,  Vernon  Street,  Oakland, 

Cal.,  U.S.A.,  Mining  Engineer. 
1901.  Olivier,  Dr.  Louis.  22,  Rue  du  General-Foy,  Paris, 

8',   Directeur  (Revue  Generale  des  Sciences). 
1905.  Ollenbach,    D.    S.,    Cordite    Factory,    Aruvankad, 

Nilgiris,  India,  Assistant  Government  Surgeon. 
O.M    Ollerenshaw,   S.,   96,   Davyhulme   Lane,   Urmston, 

Manchester,  Technical  Chemist. 

1904.  Olney,  L.  A.,  118,  Riverside  Street,  Lowell,  Mass., 

U.S.A.  Professor  of  Chemistry  and  Dyeing. 

1903.  O'Loughlin,    C.   C,   co  Pittsburg  Reduction  Co., 

Niagara  Falls,  N.Y.,  U.S.A.,  Analyst. 

1904.  Olshusen,   B.   A,   1505,   St.   Andrew's  Place,   Los 

Angeles,  Cal,   U.S.A.,   Student. 
1899.  Olsson,   Gustav,   c/o  Hecla   Compressed  Gas  Co., 
West  3rd  Street,  Chelsea,  Mass.,  U.S.A.,  Manu- 
facturing Chemist. 

1905.  O'Mahony,  Dr.  C.   S.,  c/o  The  Union  Pacific  Tea 

79-SO,  Water  Street,  New  York  City,  U.S.A., 
Chemist. 
1902.  O'Neill,  Chas.,  (Journals)  c/o  British  Dyewood  and 
Chemical  Co.,  Bury,  and  (communications)   230, 
Walmeraley  Road,   Bury,   Lanes.,  Chemist  and 
>urist. 
It    O'Neill,  K.  H.,  Johnson's  Saccharum  Co.,  Limited, 
Stratford.   London,  E.,  Managing  Director. 
1905.  Orniandy.  T)r.  \\ .  Ji.,  Bewsey  Cottage,  Warrington, 
Chemist. 


1898.  Qrmered,    Dr.    Ernest,    Central   Technical    I 

Exhibition     Road.     London,     S.W.,     Ri 
Chen 

1894.  Ormerod,  John,  Globe  Leather  Works,  Castli  I  in, 

Manchester,  Tanner  and  Currier. 
O.M.    Orr;    A..   35a,    Bligh    Street.    Sydney,   New 

Wales,   Analytical  Chemist. 
O.M.    Orr,  J.  B.,  Crossacres,  Woolton,  Liverpool,  Chemical 

Manufactivrer. 

1884.  Orr.  Robert,  c/o  Jas.  Miller,  Son  and  Co.,  79,  West 

Nile  Street,  Glasgow  ;   and  (Journals),  Kinnaird, 
Larbert,  N.B.,  Manufacturing  Chemist. 

1899.  Orr,  Thos.  W.,  Esperanza  Nitrate  Co.,  Taltal,  Chile, 

Chemist. 
1890.   Orsman,  Wm.  Jas.,  Chemical  Laboratory,  Gathurst, 

near  Wigan,  Explosives  Chemist. 
1905.  Osborne,    Frank   W.,    Oxford   Club,    Lynn,    Mass., 

U.S.A.,  Chemist. 

1897.  Osborne,   Thos.  B.,    Box  1C4.  New  Haven,  Conn., 

U.S.A.,  Chemist. 

1900.  Osbourne,  Jno.  P.,  572,  Alexandra  Parade,  Dennis- 

tonn.  Glasgow,  Analytical  Chemist. 
1900.  O'Shaughnessy.  Francis  R..  Home  Farm,  Tyburn, 
Birmingham.  Chemist. 

1885.  O'Shea,     L.     T,     University     College,     Sheffield. 

Chemical  Lecturer. 
O.M   O'Sullivan,  C,  F.R.S.,  140,  High  Street,  Burton- 

on-Trent,  Brewer  and  Chemist. 
1883.  O'Sullivan,     J.,     High     Bank,     Burton-on-Trent, 

Brewing  Chemist. 
1905.   Otsuki,  Prof.  Chiri,  16,  Shinsuw  acho.  Koishikawaku, 

Tokvo,  Japan.  Professor  of  Applied  Chemistry. 

1898.  Oushkoff,  John  P.,  c/o  P.   K.   Oushkoff  and  'Co., 

.Moscow,   Russia,    Chemical   Manufacturer. 

1903.  Outwater,  Raymond,  1312.  B.    Street  S.W.,  Wash- 

ington, D.C.,  U.S.A.,  Chemist. 
1887.  Overtoun,  Lord,  7,  West  George  Street,  Glasgow, 
Chemical  Manufacturer. 

1904.  Owen,  Halsall,  Newholme,  Latchford,  Warrington, 

Engineer. 

1903.  Ozias,   Ramon   E..   732,   Clinton  Avenue,   Newark, 
N.J.,  U.S.A.,  Assayer. 


1904.  Packard,  C.  T..  Millbank,  Bramford,  near  Ipswich, 
•  Manager  of  Chemical  Works. 

O.M.    Packard,  E.,  Jun.,  Bramford,  near  Ipswich,  Manure 

Manufacturer. 
1899.  Paessler,  Dr.  Joh..Vorstand  der  Deutschen  Versuchs- 

anstalt  fiir  Lederindustrie.  Freiberg  in  Sachsen, 

Germany,  Chemist. 

1904.  Page,    Edwin     P.,     Heath      Street,      Stourbridge, 

Worcestershire,  Chemist. 
O.M    Page,  F.  J.  M..  54,  Sutherland  Street,  Pimlico,  S.W., 
Chemical  Lecturer. 

1886.  Pages,    Albert,    34,    Boulevard    Henri    IV.,    Paris, 

Technical  Chemist. 
1892.  Paine,  Augustus  G..  41.  Park  Bow,  New  York  City. 

U.S.A.,  President  of  Paper  Making  Co. 
O.M.    Paine,  S.,  Devisdale,  Bowdon,  and  (Journals)  Otter 

Works,  Manchester,  Pharmaceutical  Chemi-t. 

1902.  Pakes,  Dr.  Walter  C.  C.  Box  4581,  Johannesburg. 

Transvaal,  S.  Africa,  Analyst  and  Bacteriologist. 

1905.  Palethorpe,   Percy  R.,   The  Tobacco  Warehousing 

and   Trading   Co.,    11th   and   Magnolia   Avenue, 
Louisville,  Ky.,  U.S.A..  Chemist  and  Manager. 

1903.  Palmenburg,  0.  W.,  So,  St.  Nicholas  Avenue.  New 

York  City,  U.S.A.,  Chemist. 
1905.  Palmer,     Dr.    Chas.    S.,     c/o    "  Engineering    and 

Mining  Journal,"   505,  Pearl  Strut,   New  York 

City,  U.S.A.,  Associate  Editor. 
1902.  Palmer,    Fred.    G.,    Athelstan    Road,    Faversham, 

Kent,    Analyst. 

1887.  Palmer,  T.  Chalkley,  Box  19,  Chester,  Pa.,  U.S.A., 

Manufacturing  Chemist. 
1887.  Palmer,    Thos.    C,    98,    Commercial    Road     East, 

London,    E.,   and    (Journals)    Beechwood,    Moss 

Lane,  Pinner,  Engineer. 
1902.  Paquin,  Felix,  Memphis,  Term.,  U.S.A..  Chemist. 
O.M.   Park,  J. .Hillside  House,  42.  Millburn  Street.Gl 

Chemical  Manager. 
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End, 
Wi  dn<  -'u  Id,  81 
1881.   Parker,    lidw.,   Laburnum   Ho  Park, 

! 
1904,   Parker,  G.  li..  e  ..  Messrs.  Hai Idi 

II.  Chapel  Street,  Liver] I,  <  I  roker. 

1884.   Parker,   Di    J    I  ordon.  Hi  rol  I      i  l  inun- 
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of  Canada,  Ltd.,  Capelt.n.  I  mada. 
Superintendent. 

1904.  Prideaux,  E.  B.  R..  17.  Barnmead  Road.  Beekenham. 
Kent,  Student. 

1905.  Priest,  lie...  Wesley.  Mansfield,  Mass..  U.S.  V. 
Manufacturer. 

1899.  Prinsen-Geerliss,  H.  C.  Pekalongan,  Java.  Nether- 
lands Indies,    Director  of    Sugar    Cane     E 
mental  Station. 

1893.  Pritchard.  Edgar  J  .  5.  Cumberland  Gate,  Kew. 
Surrey,    Works   Manager. 
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O.M 
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1890 
O.M. 
O.M. 
1901. 
1894 
1906. 

I  Mill 

1894 
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O.M. 
1903. 
1902. 
1894. 
1905. 
1905. 


1903. 

1905. 
1903. 
L887. 
1902. 
1897. 
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United  All 

i.. i.  In    Oeo         138,  Wi   i  13th  Street,  New 
^  ork  City,  U.8.A    I  nrer. 

Ivj    II    l:  ,  ity,  Leeds  ;    and 

(Journals)    Rowangarth,    Hen    Rhydding,    mm 
Leeds,  fori       i  I      ning. 

Pro  tor,  J.   W.,  > !  Manure 

M  .■inula.  I 

Pro  tor,    Mis      \ I  ,     I  >•  ■     Libra]  j .    W  Idni   . 

Lira 
Prootor,  C,  27,  London   Road,   Poresl    Hill,  S.B., 
i-.  t  ical  i  ihi 
r,   U     W  .    184   Portland   R<  ad,   Mi  wcastle- 

on-Tyn  .    \      j  er  and  Anal\  t  teal  '  Ihemist. 
ii.r  .  \nnn,„nt  <;..  1097,  North  Clark 

Chioago,  HI..  U.S.A.,  Colour  Merchant. 
Proude,  Ja   .  30,  '  IromweD  Terrace,  Halifax,  V..rk- . 

Soap  Works  Chemist  and  Manager, 
Pugh,    John    V.,    Ginting    House.    AUesley,    near 

Coventry,    Works    Direotoi  (Rudge   Whitworth, 

Ltd.). 
Pullar.    K.luniii.l.    keirlield.    Bridge  of  Allan,  N.B., 

Manufacturer. 

Pullar.  Herbert  S.  Pullar's  I  lye  works,  Perth,  N.B., 

I  Iyer. 
Pullar.  Sir  Robert  :  Journals  t.>  Jas.  Craigie,  Sande- 

man  Public  Library,  Perth,  N.B.,  Dyer. 
Pullar,    R.    D.,    Pullar's    Dyeworks,  'Perth,    N.B., 

I  Iyer 
Pullin.  Sydnoj   R.,  10,  Newton  Grove,  Chapeltown 

Road,  Leeds,  <  Ihemist, 
Pnntan,   H.   H    G,   HI.  Ix>ndon  Chambers,  Durban, 

Natal,  Public  Analyst. 
Purdie,    Dr.    Tim-.    I-'.  U.S..    14.    South   Street,   St. 

Andrews,  N.B.,  Professor  of  Chemistry. 
Pyman,  Dr.  Frank   Lee.  The  Oaks.  Hitchin,  Herts., 

Chemist. 
Py/.d.  E.,  32,  India   Street.  Boston,  Mass..  U.S.A., 

Works  Mai 


Q 

Jno.  P.,  (Journals)  Monsanto  chemical 
Work-,  and  (communications)  1810,  Smith  2nd 
Street,  St.  Louis,  Mo.,  U.S.A.,  Chemical  Manu- 

facl  ■ 
Queiroz.  Dr.   Luiz   M.   Pinto    ile.  Rua  Direita  10b, 

Sao  Paulo.  Brazil.  Manufacturing  Chemist. 
giicn.au.    Auaustin    I...   c   i>   New  .Jersey  Zinc   Co., 

South  Bethlehem,  Pa..  U.S.A..  Mining  Knjiineer. 
Quibell.   Oliver,   Shftlem   Lodge.   Newark-on-Trent. 

Manure   Manufacturer. 
Quinan.  Kenneth  B..  c/o  Dc  Beers  Explosives  Works, 

Somerset  West,  GO.,  South  Africa.  Chemist. 
Quinan.   Win.  R..  (Journals)  General  Manager.   De 

Beers    Explosives    Works,    Dynamite    Factory, 

Cape  Colony.  South  Africa  :    and  (subscriptions) 

c/o  De  Beer's  Consolidated  Mines.  15,  St.  Swithin's 

Lane.  EC.  Superintendent  (Powder  Works). 
Quirk.  Jno.  S..   Lead  Smelting  Works.  St.   Helens, 

Lanes  .  Manager. 


L898.   RadcliSe,    Lionel   G.,   431.    Stretford    Road.    Man- 

chester,  Chemist. 
1904.   Rndemacher.    Dr.     Ferdinand,     Prag  Carol inenthal. 

\u-tria.  Chemical  Manufacturer. 

1900.  Radley.  Ernest  G.,  49.  Ernest  Street,  West  Norwood. 

s  E 
1895.  Raegener,    Louis   C.    141.    Broadway.    New   York 
City.  U.8    \ -.  Patent   Lawyer. 

1901.  Ralston,    Wm.,    '■'■    Windsor    Terrace.    Linthouse, 

Glasgow,  Government  Chemist. 
1902    Ramsay,  A.  Alexander.  Laboratory,  Department  of 
Agriculture.  130.  George  Street.  Sydney,  X.S.W., 
Australia,  Assistant  Chemist. 
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O.M,  Sir  William.    K.C.B..  F.R.S..   University 

College,   London,  W.C.  :  Journals  to  19.  Chester 

Terra...  N.W.,  Professor  of  Chemistry. 
-    Ramsay,  W.,  e,  o  CammelL  Laird  and  Co.,  Ltd., 

Birkenhead  Ironworks,  Birkenhead.  Chemist  and 

A -saver. 
I89S.   Ramsden,  Andrew.  York  Villa.  Walmersley  Road, 

Bury.  Lanes..  Sugar  Works  Man 
1901.  Ransom,  Francis,    The   Chilterns,   Hitchin.  Herts., 

Manufacturing  Pharmaceutical  Chemist. 
1905.  Ransom,  H.  15..  78,  St  George's  Square,  London, 

s.W..  Engineer. 

1904.  Rapelje,  Walter  S.,  957,  Liberty  Avenue.Brooklyn, 

N.Y.,  U.B.A.,  Chemist. 
1898.   Raschen.    Dr.    Julius.    The    Highlands,    Runcorn, 
Cheshire.     Consulting    Chemist     (United    Alkali 

1905.  Rascbis.  Dr.  F.,  Linlwigshafen  a/Rhein.  Germany. 

Manufacturing  <  I  i  mist 
1893.   RatelitT.  Frank  I)..  The  Cottage.  Green  Hill.  Broms- 

grove.  Worcestershire.  Vinegar  Brewer. 
1904.   Ratcliffe,    C.    F..    c  o    Brotherton    and    Co..    Ltd., 

Provan   Chemical   Works,   Millerston,   Glasgow, 

Tar  Distiller. 
1904.   Ratolifle,    .Mrs.    F.    A..    111.    Croxted    Road.    West 

Dulwich.  S.E. 
1898.   Ratolifle,     Walter.    21,    Mawdslev    Street,    Bolton, 

Analvtieal  Chemist. 
1895.   Ran.  Dr.   H.  M..   Kin   l.i2.  P^arl  Street.  Xew  York 

City.  U.S.A..  Chemist. 
1901.   Ranter.    Dr.    G.,    faucrstrasse.   2,    Charlotteuburg, 

1,  bei  Berlin,  Germany,  Engineering  Chemist. 
1901.   Rawlins.    Herbert    J.    L..    The    Cottage.    Rainhill, 

Lancashire.  Managing  Directoi 
1903.   Rawolle,  Frederick  C,  e  o  Marx  and  Rawolle,  100. 

William  Street.  Xew  York  City,  U.S.A.,  Chemist. 
O.M.    Rawson,    Chris.,    2,    Melbourne    Place,    Bradford, 

suiting  '  hemist. 
I89f>.   Read,  E.  J..  St.  [ves,  The  Avenue.  Gravesend,  Kent, 

Analyst. 
1890.   Reade,  'Thos.,   Sebright    Hojise.   Tettenhall   Wood, 

Wolverhampton,  Manufacturing  Chemist. 
O.M.    Readman,     Dr.     J.     B..     Mynde     Park,     Hereford, 

Analvtieal  and  Consulting  Chemist 
19<£.   Re.lfenr.  « '.  1 1..  4.  South  Street.  Fins  bury.  London, 

E.C.   Patent   Agent 

1890.  Redgate,  J.  G.,  Traffic  Street,  Nottingham,  Aerated 

■   Manufacturer. 
O.M    Redwood,    Sir    Boverton,    4,     Bishopsaate    Street 

Within.    London.    E.G.,    1'etroleum   Expert. 
1864.  Redwood.    I.     L,     Bantry    House,     Picardy    Hill, 

Belvedere.  Kent.  Technical  Chemist. 
188?.   Redwood.     Robt.,    4.    Bishopsgate    Street    Within, 

London,  E.< '..  Secretary. 

1891.  Redwood,  T.  Home.  Olveflton,  Sedleseombe  Road, 

8t    Lconard's-on-Sea,  Analytical  Chemist. 
1886.   Bee,  Dr.  A..  15,  Maoldeth  Road,  Withington.  Man- 
gier, Aniline  Dye  Manufacturer. 
1884  Reed,  Albert  E.,  The  Grange,  Leigbam  Court  Road, 

Streatham,  S.W..  Paper  Works  Chemist. 
1902.  Reed.  Herbert  I '..  c  o  Stamford  Manufacturing  Co., 

Stamford,  Conn.,   U.S.A.,  Chemist 
1905.  Reed.  Herbert  W..  153,  Milk  Street.  Boston,  Mass., 

U.S.A..    !  .in. 

1895.  Reed.  Dr.  J.  Hastings,  Hambledon  Mill,  via  Cairns, 

North  Queensland,  Sugar  Manufacturer. 
1S93.   Reekie,   J.  A..    Woodhouse,    Hayficld,    Derbyshire, 

Calico  Printer's  Colour  Mixer. 
1883.   Reel  -.   I.  II..  Inii.  Queen  Victoria  Street.  London, 

E.l'..   Analytical   and   Consulting  Chemist. 
1901.   Rees,    Harold    B.,    o/o    Harru  Rees     Canning   Co., 

Sylva,  X.(\.  U.S.A.,  Tanner  and  Currier. 
1897.   Rees,   \\ .   II..  e  o  Alameda  Sugar  Co.,  Alvarado, 

Cal.,  U.S.A..  Chemist. 
1900.   R-  i.  .   <■  o   Repauno  Chemical   Co., 

tor,   Pa.,   U.S.A..  Chi 
17.  Reid,    Andrew,    193,    Minard    Road,    <  rossmyloof, 
i  li.inist. 
1901  '•'    John  H.   tl, Glover  Street,  Birkenhead, 


U.S.A.,  Chemist. 
1832,    Pine    Street, 
Author,    U.S.  Phar- 


1896.  Reid.  Robt..  Oil  Mills,  Hoibury  Bridge,  near  Wake- 
field, Chemical  Student. 

1S95.  Reid,  T.  Anderson,  c/o  Johnsen,  Jorgensen,  and 
Wettre,  3S,  Victoria  Buildings,  Manchester, 
Works  Manager. 

O.M.  Reid,  Walter  F.,  Fieldside,  Addlestone,  Surrey, 
Technical  Chemist. 

1S93.  Reid.  Wm..  Jim.,  Bombay  Dyeworks,  Dadur, 
Bombay.  India,  Dyer. 

1904.  Reinherz,  Otto,  (Journals)  9,  Heaton  Grove,  Brad- 
ford, Yorks. ;  and  (communications)  181,  Crom- 
well Road,  London,  S.W.,  Chemist. 

1898.  Reitmeyer,  Robt.  E.  D.,  63,  Crutched  Friars, 
London,  E.C,  Chemical  Merchant. 

1901.  Remington,  J.  Percy,  jun.,  97-98,  Merchant's 
Budding,  Philadelphia.  Pa., 

1904.  Remington,    Prof.    Joseph   P., 

Philadelphia,    Pa.,  U.S.A., 
macopoeia. 

1900.  Remington,    J.    Stewart,    Aynsome,   Grange-over- 

Sands,  R.S.I  I..  Lanes.,  Consulting  Chemist. 

1903.  Remsen,  President  Ira.  Johns  Hopkins  University, 

Baltimore,   Md..   U.S.A,   president. 
1884.  Renaut,  F.  W-,  17.  Emanuel  Avenue,  Friar's  Park, 
Acton.    W..   Secretary. 

1905.  Render,  Fredk.,  Underley  House,  Whitefield,  Man- 

chester, Explosives  Manufacturer. 
O.M.   Rennie,  Dr.  E.  H.,  University  of  Adelaide,  South 

Australia.  Professor  of  Chemistry. 
O.M.    Rennoldson,   W.   L.,  c/o  United  Alkali  Co.,   Ltd., 

Hebburn-on-Tyne,  Manager. 

1901.  Renwick,   Frank  F..   Cromer  Villa,   Warley  Road 

Brentwood,      Essex,      Chemist      (Photographic 

Works). 
1894.  Rettie,  Theodore,  16,  Great  King  Street,  Edinburgh, 

Metallurgical  Chemist. 
1S95.  Reubens,  Chas.  M.,  c/o  Brady  Brass  Co.,  202,  Tenth 

Street,  Jersey  City,  N.J.,  U.S.A.,  Chemist. 

1905.  Revis,  Cecil,  77,  King  Street  West,  Hammersmith, 

W..  Analyst. 

O.M.  Reynolds.  Dr.  J.  Emerson,  F.R.S.,  29,  Campden  Hill 
Court,  Kensington,  W.,  Professor  of  Chemistry. 

1904.  Rtiett,  Edmund,  American  Ether  Co.,  Richmond, 

Va.,    U.S.A..   Superintendent. 
O.M   Rhodes,  E..  c/o  Thos.  Vickers  and  Sons,  Widnes, 

Technical  Chemist. 
1S92.  Rhodes,  P.  J.,  Church  Bridge  House,  Accrington, 

Dye  and  Print  Works  Manager. 

1902.  Rhodin,  B.  E.  F.,  Sault  Ste.  Marie,  Ont,  Canada, 

Chemical  Engineer. 

1906.  Rich,  A.  Glover,  164,  West  S8th  Street,  Xew  York 

City,  U.S.A.,  Salesman. 

1905.  Richard,  Francis  C,  Range  Quarters.  Mount  Morgan, 

Queensland,  Assayer  (Mt  Morgan  G.M.  Co.). 
1889.  Richards,  Edgar,  16,"  Lafayette  Square,  Washington, 

D.C.,    U.S.A,   Analytical   Chemist. 
1888.  Richardson,  Clifford,  New  York  Testing  Laboratory. 

Long    Island    City,     N.Y.,     U.S.A.,     Chemical 

Engineer. 

1888.  Richardson,  D.  B..  Chemical  Merchant. 

1903.  Richardson,  F.  J.,  Chemical  Works,  Ringsend  Docks, 

Dublin,  Ireland,  Chemical  Manure  Manufacturer. 
1884.   Richardson.  F.  W..  City  Analyst's  Office.  Bradford ; 

and  (Journals)  Oak  Lea,  Menston-in-Wharfedale, 

Yorkshire,  Analvtieal  Chemist. 
1892.   Richardson,  G.   E.,*  Branch  House,  Batley,  Yorks., 

Manufacturing  Chemist 
1900.   Richardson,  Jno.   H.,  c/o  H.   D.   Pochin  and  Co., 

Ltd.,  Salford,  Manchester.  Manager. 
1905.  Richardson,    L.    G.,    Russell   Buildings,    10,   Leeds 

Street.  Bradford,  yorks.,  Chemist. 

1889.  Richardson,  S.  M.,  415,  Main  Street.  Bonhill,  X.B., 

Analvtieal  Chemist 
1891.  Richardson,    Walter    W.,    Aldingham.    Park    View 

Crescent,      Roundhay,      Leeds,      Manufacturing 

mist 

1903.  Richardson,  Win.,  2.  Thornfield  Road,  West  Park, 

ileaclinglev,  Leeds,  Drysaltery 
1900.   Richardson,  Wm.  Derrick,' 4306,  Forestville  Avenue, 

Chicago,  111.,  U.S.A.,  Chemist  (Swift  and  Co.). 


LIST    OV    Mr.vr.i'i:- 


1004.    Hicl.ar.l-.  i,.    Win.  H      \.    ■    ■   .    I  I  ■ 

Bolotrj  ij  i,     St      Petei  iburg,     I. 

Obi  d 
LOW  m,  Wm.   S .   201,    High    Stre        Lincoln, 

Chemi  mifacturor. 

1886.    Ri  Inn. .n. I.   II     D.,  8,  VVi  \\.. 

Chief  ( Ihemisl   (Ayli    bui  \    Dnii 
L898.   Ri.  dm.   id,  J  no.  R.,  14  West  1 

Ght  di  Works  v   i 

1001.  Riohmond,  Sylve  i.  r  I  >.,  I 

Park,  I.. .  ,  M       .... 

1888.  Ki.l.i.-ll,    i;  .    sT.    Horninglow    Street,    I 

Trent)    I 
1804.  Ridding,  Howard  C  lines, 

Redruth,  Comw  ill,   Prim  ipal. 
1881   Bid)  .1-  Dr.  Samuel,  I 

Westminster,  S.W.,  C [ting  Chemist 

■    Ridge,  II     '•!  '  lining  and  Motallui 

bury     Huu*',     Londi 
(Journals)  13,  King  Edward's  M  ut. -• 

bury    \\ 
ii. M.    Ridsdale,    C.    II.    ! 

h,  York-.,    in  i] 
1808.  Riederer.    Emil    .1  aite    Co.. 

I      i  N.J.,    U.S.A., 

din 

1002.  Riederer,   Hr.   Herman  S.,  251,  W<   I   05th  Street, 

New  V.nk  City,  U.S.A.,  I 
1802.  Eikcr.  .In...  J.,    16,  Cedar  Sinn.  New   Sfork  City, 

U.S.A.,  Mi  rchant 
(i.M.   Riley,  K..  2,  CStj   Road,  Finsburj  Square,  London, 

K.i   .   M.  tallui  list 

l'.in'J.  Riley,  l-'o  rig  and  Fini 

ing  Co.,  W. socket,  R.L,  U.S.A.,  Traveller. 

i  i.M.    Riley,  J.  E.,  Arden  Mall,  near  Accrington,  Chemical 

Manufacturer. 

1884,  I ; ! I .  >• .  . : i . . . .  Mayi    Id,  Thornliebank,  »ow, 

Print  Works  Manager. 
1008.  Rflej . is  .i      8,  Newton  B     d     London,   W., 

Chemist. 
1004,  Riley,  Oliver,  Arden  Hall, Accrington;  and  (Journals) 

Hapton     Chemical     Works,     near     lecrington, 

Chemical  Manufacturer. 
l'.n>4.  Riley,  \V.  A.,   Hazeldene,  College   Road,  Norwich, 

Brewer. 
ls'.i'.l.  Rink,   Arnold.    14.   Hamsell  Street,   London,    I 

Tannin   E  ufaoturer. 

1889.  Rintoul.    Win.,    t.    S  ■     Road,    Waltham 

Abbey,   l'--<\.   Explosives  Chemist 
1901.  Ripley,  Philip  1'..  48,  Central  Street,  Andover,  W 
I'.S.A..  Chemist 

1900.  Rising.  Willard  B.,  Berkeley,  Oal.,  U.S.A.,  Profi 

of  Chemistry. 

iss.-,.   Ritson.  T.  X..  1.  West  I'hlT  \  .1 
Ram-.  .  neer. 

1906.  Riviere,   Harry   V..  ■_>:i.'.    LsJayet*    -  lein, 

-  .    U.S.A.,   Chemist   and    Leather   Superin- 
tendent. 

1880.  Rivington,  W.  John,  24,  Mark  Lane,  London,  E.C., 

Newspaper   Proprietor. 
o.M.    Rix.    W.    P.,  House,    Kinglake    Rood, 

Egremont.  Cheshire,  Potter. 

1890.  Roberts.  C.  ¥.,  Linfitte,  I  >.  Iph,  via  I  Hdham,  Chemical 

Merchant. 
O.M.    Roberts,   F.   6.    Adair.    Oak   Hill   Lodge,   Frognal, 
N.W.,  Chemical  Manufacturer. 

1901.  Roberts,  H.  E.  U.  11.  Albion  Terrace,   Fayershani, 

Kent.  Chemist  (Cotton  Powder  Co.,  I 

1885.  Roberts,  R.  Wightwick,  22,  OalleArturo  Prat,  Val- 

paraiso, Chili.  Analytical  and  Consulting  Chemist. 
1900.  RobertB,   Wm.  Brittain,  Wilderspool  House,   V 

rington.  Brewer  and  Analyst. 
1888.  Rol  11..    Lynwood,    Wellington    Fi  Id. 

Wavertree,  Liverpool,    Vnalvtical  Chemist 
1088.  Robertehaw     i  D  ■  Price   and   Co., 

Oilworke,  ft  Ivedi  n  .  Kent.  Analytical  Chemist. 

1881.  Robertson,  Alex.  A  jton  1'ark. 

Liverpool.  Technical  Chemist 
IbUT.  Robertsnn.  Andre* .  J  .  2,  North  Ninth  Street,  Rich- 
mond, Va.,  I'.S.A  .  Analytical  Chemist. 


1009    B  I.,  128,  M 

Anal}  tioal  '  Ihi 

1900.  Rol  all.ridgo, 

\  B 

i  ...      Di       R  ,.l  ; 

I        ill, 1111 

A  I. In  \.    I 

1901.  Robertson,  Robei  t,  (  niiu 

1905 

U.S.A. ,   Dyi    tufl   3 
1896.   Rol 

.     (    ll.lllist. 

ISH7.   Robinson,    Clarence    J.     Wi   terlei         Wi    i     New 

Brighton.  YY  ,  V.8.A 
1900.  Robins  in,  Edw.   I; ..  2,  H  Hull,  od 

iller. 
run    I  i.    Prof,    franklin    <'..    Bowdoin    Coll 

Brunswick.       Maine,       I    v   \  .       Profi     01      "I 

Chemistry. 

.1.  k.  Culohoth  Chemical  Wi 
■    Newton      Heath,      Man.  heater,     Manufacturing 

Hi. 
i  i.M.    Robinson,    II.    II  .  id,    V\  ■  -i 

Brompton,  S.W.,  Analytical  Chi 
.  ■  M.    Robins  in,  Jno.,  8,    Vlbert  Road,  Widnes,  Chi  ■■ 

Engii 
o.M.   Robinson,    Jos.,     I  Chemjca] 

Manufacturer. 
Robinson,  Thomas,  (Journals)  401,  West   Street, 

Glasgow:     and    (communications),    The    Villa, 

NitanilL  N.B.,  Chemical  Works 
1002.   RoDitsohek,   Carl,  200,   Worth  Street,   New   V..rk 

city.  I'.s  A..  Scientific  Brewer. 
Rodda,  Bdw.   D.,  6,  Gold  Btreet,  Roatfa,  Cardiff, 

Engineer. 
lss4.  Rodger,  Edw.,  l,  Clairmonl  Gardei  W. 

1005  R    I...    Suffolk    Ho 

London,  K.(  ., 
1904.   Rodger,  Robei '  .1. oratory.  Clement's 

Inn    I' 

1904.  Roeber,  Dr.  B.  1'..  1 14,  Liberty  Street,    New    York 

City,  U.S.A.,  Editor,  "Ele  I  Industry." 

,.    !>r.    J.     \  .    i    ..    r..al    Distil]  ition    Co., 
Middlesbrough,  forks.,  Works  Man 

1905.  I:       i      Di  .  Pratt  Institute,  Brooklyn,  N.Y., 

U.S.A.,   Re    arch  Chemist 

1900.  r ■■  I  .  Wallaroo  Smelting  Works,  South 

Australia.  Chemist. 
1890.   Rogers,     Harry.    5,    Stoke    Newington    Common, 

London.   X. 
1899.   Rogers,  John,  Ardi  ei  Factory,  Stevenston,  Ayrshire, 

N.B.,  Chemist. 

1901.  Roj  uW,  101,  Leadenhall  Street,  London, 

J.   Roller,   11.   i'.,  35,   Rugbj    Road,  Brooklyn,   N.Y., 
U.S.A.,  S  in. 

1800.   Rollin,     Chas.,      Bylton,      Bast     Jarrow-on-Tyn. . 

i  Ihemical  "  rer. 

O.M.    Rollin.  J.  G,  1.  St.  Nicholas  Buildings,  Newcastle- 

on-Tync.  Chemical  Manufacturer. 
1905.   Romanes,  J.  \\ .,  Mins  ■  de  Rio  Tinto,  Spain, 

Technical  Chemist. 
i.   Roode,  Rudolf  de,  International  Paper  Co.,  Gleus 
Falls,  X.V..  U.S.A.,  Chemist  and  Superintendent 
O.M  Sir  Henry.  F.R.S.,  10.  Bramham  Gardens, 

Kensington,  S.W..  Consulting  Chemist. 

1901.  Roacow,  Ja&,  471.  Park  Avenue,   Pateraon,  X.J., 

U.S.A  .  Colo  nisi  and  Chemist. 

1S93.  Roscow,  Jno.  F.,  P.O.  Box  417,  Boonton,  X.J., 
UJ5.A.,   Print  Works  Chemist. 

1^99.  Roscow.  Wm.,  J4,  Prince  Street,  Pawtucket,  R.L, 
U.S.A.,  Analytical  Chen, 

1904.  Rose.  Jno.,  Wicken  House,  Strctton,  near  Warring- 
ton, Technical  Chemist. 

1901  n  Brook  Chemical  Works, 

Manchester,  S.E..  Ch- 

1902.  Roaebi  Prof.    T.    R..    666,    Spadina    Avenue, 

Toronto,  Canada,  and  (Journals)  203,  Kirk 
Avenue,  Syracuse,  X.Y.,  U.S.A.,  Professor  of 
Electrical  Engineering. 
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1904.  Rosenblatt.  A.  H.,  55  East  92nd  Street.  New  York 

City.  U.S.A.,  Superintendent  and  Chemist, 
Toeh  Bros. 

1897.  Rosengarten.  Dr.  Geo.  D.,   1700,  Fitzwater  Street, 

Station  D.  Philadelphia,  Pa..  U.S.A.,  Manu- 
facturing Chemist. 

1905.  Rosenhain.   Walter.  443,  Gillott   Road.  Edgbaston, 

Birmingham.  Chemist  and  Metallurgist. 

1896.  Rosenheim,    Dr.  Otto,    68,   Belsize  Park  Gardens, 

Hampstead.  N.W..  Research  Chemist. 

1887.  Ross.  Alex.  J.  J.,  Tayavalla,  Falkirk.  N.B..  Chemical 

Manufacturer. 
1893.  Ross,  Arthur,   1,  Glengall  Road,  Old  Kent  Road, 

London,  S.E.,  Analytical  Chemist. 
1901.  Ross.  Herbert  W..   1302.  Twelfth  Street,  Oakland, 

Cai..   U.S.A..  Chemist. 

1900.  Ross.  Raymond.  Public  Analyst's  Office,  Burnley, 

Lancashire,   Analytical  Chemist. 

1906.  Rossi.  Auguste  J.,  c  o  Roessler  Hasslacher  Chemical 

Co..  Perth  Amboy,  X.J..  U.S.A.,  Mining  Engineer. 
1906.  Rossi,  Louis  M.,  c/o  Perth  Amboy  Chemical  Works, 
Perth  Amboy.  N.J.,  U.S.A.,  Mining  Engineer. 

1904.  Rostoskv.     Dr.     Leopold.     Tiergartenstrasse      28, 

Dresden  Alt.  Saxony,  Chemist. 

1888.  Rothwell,    C.    F.    Seymour,    Photographic    Works, 

Mobberley,  Cheshire,  Chemist. 

1905.  Rothwell,  Robert  R.,  88,  George  Street.  Moss  Side, 

Manchester,  Chemistry  and  Physics  Teacher. 
O.M.    Rottenburg.     Paul,     Castle    Chambers.    55,     West 

Regent  Street.   Glasgow.   Chemical  Merchant. 
1899.  Rouse,  H.  W.,  62,  Russell  Road,  Custom  House,  E., 

Foreman  (Sulphuric  Acid  Works). 

1903.  Rouse,    Wm.,    King    Edward    Street,    Alexandria, 

Dumbartonshire.  Chemist. 
O.M.    Rowland.  W.  L.,  4800,  Chester  Avenue.  Philadelphia, 
Pa.,  U.S.A.,  Chemist. 

1904.  Rowley,   Ernest  W.,   Chemical  Laboratory,   Loco- 

motive Department,  North  Eastern  Railway, 
Gateshead-on-Tyne,  Analytical  Chemist. 

1901.  Rowley,  Walter  Eugene,  c/o  Schoellkopf,  Hartford 

and  Hanna  Co.,  100,  William  Street,  New  York 
City,  U.S.A. 

1904.  Rowling,  S.  R.,  1,  Beechwood.  Kendal,  Westmore- 
land, Analyst. 

1899.  Roy,  Benjamin,  Ailsa  Lodge,  17,  Whitelow  Road, 
Chorlton-cum-Hardy,  Manchester,  Chemist. 

1896.  Royal-Dawson,  H.,  c/o  Messrs.  Peyton  &  Son, 
Chemical  Works,  Lister  Street,  Birmingham, 
Chemist. 

1898.  Royle,  Chas.  L..  c/o  Parry  and  Co.,  Madras,  India, 

Sugar  Chemist. 

1898.  Royle,  Thos.  H..  (Journals)  12,  Barfield  Villas, 
George  Lane,  Woodford,  Essex,  and  (communica- 
tions) Bareillv,  United  Provinces.  India,  Chemist. 

O.M.  Royle,  T.,  329,  Upton  Lane,  Forest  Gate,  Essex. 
Chemical  Engineer. 

O.M.  Royse.  S.  W..  St.  Andrew's  Chambers,  20,  Albert 
Square,  Manchester,  Chemical  Engineer. 

1902.  Riicker,  Dr.  Hermann  von,  675,  Potomac  Avenue, 

Buffalo.  N.Y..  U.S.A.,  Chemist. 
1896.  Ruddock,  Fred.  G.,  Corporation  Street,  Warrington, 

Analytical  Chemist. 
1895.  Rudge,"  Alfred,  Sutton  Alkali  Works,  St.  Helens, 

Lanes.,  Analytical  Chemist. 

1904.  Ruef.    Harry   H.,   c/o   The   Warner   Chemical   Co., 

Carteret,  N.J.,   U.S.A..   Chemist. 
1884.   Ruffle,    Jno.,    Musley,    Ware,    Herts..    Consulting 
Chemist  and  Electrician. 

1905.  Riiger,  Richard,  9,  Ash  Leigh,  Airfield,  Liverpool, 

Chemist. 

1898.  RuhL  Louis,  c/o  Roessler  and  Hasslacher  Chemical 

Co.,   P.O.   Box   1999,   100,  William  Street,  New 

York  City.  U.S.A..  Chemical  Merchant. 
1902.  RuhofT,  0.  E.,  c/o  Mineral  Point  Zinc  Co.,  Mineral 

Point,  Wis.,  U.S.A.,  Chemist. 
O.M.    Rumble,   C,   Belmont  Works,   Battersea,  London, 

S.W.,  Candle  Works  Chemist. 

1899.  Rumbold,   Wm.    P...   47,    Watling   Street,   London, 

E.C.,   Electro-Metallurgist. 
1895.  Rump,  Ernst,  The  Leeds  Phosphate  Works,  Hunslet, 
Leeds,  Manager.  • 


1903.  Hunting,  D.  A..  Moreland  Gro"ve,  Coburg,  Melbourne, 
Vic,  Australia,  Assayer. 

1903.  Runyan,  Elmer  G..  Hutchins  Building,  Washington, 
D.C.,  U.S.A..  Chemist  and  Gas  Inspector. 

1899.  Rushby,  Wm.,  Broomfield  House,  Batley,  Yorks., 
Analyst. 

1887.  Russell,  D.,  Cadham,  Markinch,  Fife,  N.B.,  Paper 
Maker. 

1SS4.  Russell.  Jno.,  Anchor  Brewery,  Britten  Street, 
Chelsea,  London.  S.W..   Brewer. 

(i.M  Russell,  Dr.  W.  J.,  F.R.S..  34,  Upper  Hamilton 
Terrace,  Loudon,  X.W..  Professor  of  Chemistry. 

1901.  Rust.  Rnbt.  P..  e  ..  Mineral  Point  Zinc  Co.,  Depue, 
111.,    U.S.A..   Chemist. 

1905.  Ruttan.  Prof.  R.  F..  Medical  Faculty.  McGill  Uni- 
versity. Montreal,  Canada.  Professor  of  Chemistry. 

1905.  Ryan,  Prof.  F.  G.  ;  (Journals)  c/o  Parke,  Davis 
and  Co.,  Detroit,  Mich.,  U.S.A.,  and  (subscriptions) 
c/o  Parke,  Davis  and  Co.,  Ill,  Queen  Victoria 
Street,  London.  E.C.,  Manufacturing  Chemist. 

19115.  Ryland,  Chawner,  53.  Park  Road,  Aston,  Birming 
ham,  Brewer  and  Chemist. 


1895.  Saalfeld.  Adolphe,  2,  South  King  Street.  Manchester, 
Chemical  Merchant. 

1895.  Saarbach,  Dr.  L..  114,  Pearl  Street,  New  York  City, 

U.S.A.  Consulting  Chemist. 
1905.   Sabin.  Alvah  H..  432.  Sandford  Avenue.  Flushing. 
N.Y.,   U.S.A.,  Chemist.   Varnish  Works. 

1883.  Sadler,   A.    E.,   Sand   Hall,   Ulverstou,   Lancashire, 

Manufacturing  Chemist. 
O.M.    Sadler,     Sir    Samuel    A.,     Middlesbrough-on-Tees, 
Colour  Manufacturer. 

1884.  Sadtler,  Dr.  S.  P.,   145,  North  10th  Street,  Phila- 

delphia, Pa..   U.S.A.,  Consulting  Chemist. 

1896.  Sadtler,  Dr.  S.  S..  N.E.  corner  of  10th  and  Chestnut 

Streets,  Germantown,  Philadelphia,  Pa.,  U.S.A., 
Chemist  (U.S.  Customs). 
1905.  Safford,   E.    Brigham,   Albuquerque,   New  Mexico, 
U.S.A.,  Chemist. 

1897.  Sage,  C.  Edward,  2,  Charterhouse  Street,  London, 

E.C.,  Consulting  Chemist. 

1904.  St.  Clair-Fewings.  L.,  3,  Bolingbroke  Grove,  Wands- 

worth    Common,     S.W.,     Incandescent    Mantle 
Chemist. 

1884.  Salamon.  A.  Gordon,  1,  Fenchurch  Avenue,  London, 

E.C.,  Consulting  Chemist. 

1885.  Salamon,    Jno.,    Rainham,   S.O.,   Essex,   Manufac- 

turing Chemist. 
1884.  Salis-Mayenfeld,  Dr.  E.  von.,  9,  Macpherson  Terrace, 

Albany,   N.Y.,  L'.S.A.,  Technical  Chemist. 
1902.   Salm.  Louis  N.  22,  Cliff    Street,   New  York  City. 

U.S.A.  Chemist. 
1902.  Salter,  M.  J.,  Grevrick  House,  Mickleton,  Campden, 

Gloucestershire,  Analytical  Chemist. 

1905.  Sammet,  Dr.  G.  Victor.  73,  Sheridan  Street,  Jamaica 

Plain,  Boston.  Mass..   U.S.A.,  Chemist. 

O.M.  Samuel,  W.  Cobden,  66,  Croxted  Road,  West 
Dulwich,  S.E..  Analytical  Chemist. 

1896.  Samuelson,  Francis  A.  E..  Sir  B.  Samuelson  and 
Co..  Ltd..  Middlesbrough,  Ironmaster. 

1895.  Samuelson,  Godfrey  B.,  Parliament  Mansions, 
Victoria  Street,  London,  S.W.,  Electrical  Manu- 
facturer. 

1904.  Sand,  Dr.  Henry  J.  S.,  University  College,  Notting- 
ham, Lecturer  and  Demonstrator. 

1906.  Sanders,   J.   McConnell,   c/o   Direccion  General  de 

Aduauas,     Palacio    Nacional,     Mexico,     D.     F.. 

Analytical    Chemist. 
1902.  Sanders',  Warren  W.,  c/o  Larkin  Soap  Co.,  Buffalo, 

N.Y.,  U.S.A.,  Chemist. 
1895.  Sanderson,  John,  c/o  B.  S.  Cohen.  Ltd.,  15,  Clerken- 

well  Close,  London,  E.C.,  Chenii-t. 

1898.  Sanderson,    T.    C,    Duboise    Avenue.    West    New 

Brighton.  N.V..  U.S.A..  Chemical  Engineer. 
1884.  Sandon,  R.,  42,  Lewisham  Road,  Dartmouth  Park, 
X.W.,  Examiner  at  Patent  Office. 
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Engi 
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\  ictoi  i  ■     Australia,   Metallurgist, 
1895.  Sawere,  U  m.  I>..  1.  At] 

Chemist. 
1903.  Sawin,    Luther  1!  .   Mi     Ki  co   I  Mount 

(Cisco,   N.^  .    I    S.A.,    Bacterii  i   i 
1901    Sawyer,   Harris   E.,    163,  C  9 

Haas.,    U.S.A     CI  emist. 

1898.  Saze,  Sigmond,  lnT.  Manhattan  Avenui 

City,   U.S.A.,   Manufacturing  Chomi 
1895.  Saver,    Harry,    5,    Orchard    Road,    High    Barnct, 

Herts.,   Met. ill,; 
1890.  Savers,  .io>.  J.,  Nobel  Villa.  Stevens! Ayrshire, 

Exol  nist. 

1895.  Scales,  F.  Shillington,  "  J  Road, 

|  ambridge. 

1899.  Sohaak,  Dr.  Milton  F..  Ins.  Penn  Street,  Brooklyn, 

N.Y..   I.S.A..  Chemist. 

CM.    8i  mer,  Dr.  G.,  is.  Marlborough  M 

Victoria  Street.  London,  S.W.,  Sugar  ReBner. 

1899.  Sohaefer,    Dr.    I...   Maywood,    N.J  .    I    S.A.,    Manu- 
facturing Chemist. 

1898.  Sohaffer,    Herbert    V.   321,    -  rden  Street, 

Easton,  Pa.,  U.S.A..  Chemist  (Portland  Cement). 
1903.  Sohanche,   Herman  <;..  3401,  Graj  -   Kerry   Road, 
Philadelphia,  Pa.,  U.S.A.,  Chemist 

1903.  Soheidel,   Dr.    iug.,   Union  Club,  Sydney,   N.S.W., 

Australia,   Managing   hire. 
1886.  Sohellhaas,    Henry    Alt..    Thornhill,    Beach    Road, 
Hartford,  Northwich,  Mechanical  Engineer. 

1904.  Sohenck,   Henry,  15,  Cniversitv  Place,  New    Xorfc 

.  U.S.A. 

1894.  Sohidrowitz,  Dr.   P.,  .">7.  Chancer]    Lane.   London, 

W.C,   Research 

1895.  SchielTelin.  l»r.  \Y.  Jay,  S41  Boulevard, 

New  York  City,  U.S.A..  Manufacturing  rhemist. 

1901.  Sohieren,  G.  Arthur.  Dirii    fannery,  Bristol,  Teun.. 

U.S.A.,  Mechanical   Engineer  and    I  u 

1905.  Sehill,  Dr.  Emil,  c  o  G.  Siegle  Co.,  79,  Dua      Street, 

New  York  City,  U.S.  V  .  Choi 
I'.io-J.  Schlegel,  Jno.  Win.,  cor.  Mam  and    Poll 

Klniliur.-t.  Long  [aland,  N.Y.,  1  ,S.  v.  Chemist. 
1893.  Schleicher,  Francis  J.,  38,  West  Tenth  - 

Island  Citv.  N.Y.,  U.S.A.,  Te  oist 

1902.  Seblesinger,    Basil    K..   92,    Mount    Vernon    - 

Boston,  Mass.,  U.S.A.,  Chemist. 
1901.  Sohliohting,  Emil.  38,  Cranberry  Street,  Brooklyn, 
N.V..    U.S.A.,   Chemist. 

1905.  Schmidt.  Herman  B..  2523,   Bbscx   Pla  e,   W.W.H., 

Cincinnati,  Ohio,  U.S.A.,  Manufacturing  Chemist. 

1906.  Schneible,    Joseph,    14th    Floor,    Rector    Building, 

Chicaeo,   111..   U.S.A..  Chemical   Eng 
1901.  Schneider.  Edw. 

Ste.  Marie.  Mich.,  U.S.A.,  Chemist 
Schneider,    Dr.     V.     G.,    Continental     Color    and 
Chemical   Co.,   3'2.  India    Street 
U.S.A..  Technical  Chi 

1899.  Sohniewind,  Dr.  1-'..  c  o  United  I 

17.    Battery    Place,    New    York    City.     I 

Chemist. 
1904.  Schniewind,  Heinrich,  Jnn..  Susquehanna  Silk  Mills. 

ti-J,    Greene    Street,    New    York    City.    I 

Vice-President  and  Treasurer. 
1897.  Schoder,   Dr.   Robt,  6,  Brandreth  Road,   Balham, 

S.W..  Chemist. 
Sohoeller,  Dr.  Walter  R.,  I    o   D.  C  Oriffitl 

Victoria  Avenue.  Bishopsgate   Without,  London, 

E.G.  Analytical  Ch<  I 
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Anhalt,  Germany,  Technical  Chemist 
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i .rein a.  La  .  U.S.  \  .  Chemist 

1902,  Schwarz,    Gustai     \.  Grasselli  Chemical   Co.,  60, 

Wall  Street.  New  York  City,  U  8.A  .  Man   . 
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City,  U.S.A.,  \u  dytical  Chemist 

Ufred,  14.  I  (ranee. 

1904  Schwitter,  Martin,  Tin  City,  Cape  Prince  of  Wales, 

Alaska,  U.S.A  .  Chemist  and  Assayer. 
1891.  Seott.  Audi  tunpowder  Factory, Waltham 

Abbey,  I    -    t,  Analytical  Chemist. 
1906.  B  '  minion    lr.ui   &   Si. 

Sydni 
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Street.   Liver] 
1898.  Scott,    Jas.,    Cawnjiore  Woollen    Mills,    Cawnpore, 
.  Chemist. 

1894.  Scott.  Jno.  ;  ;.  s  Mm,,  a  Road,  Edinburgh, 

Analytical  Chemist 
1902    Scot  .  Walter,  o  o  The  Powell  Duffryn  Steam  Coal 
Ltd.,  Aberaman,  near  Aberdare,  Chemist 

1894.  S  I'-.    67,    Surrey    Street.    Sheffield, 

Analytical  Chen 

I.     M       V.     Lexington,    Kentucky,    U.S.A., 
Agricultural  Chemist. 
1904.  Scoville,  Wilbur  I...  •">".  Washington  Street.  Boston, 
Mass.,  U.S.A..  Analytical  Chemist 
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O.M.    Scudder,   1'.   Mereej    and  Irwell  Joint  Committee, 
41.  Mosle]  sin.t.  Manchester,  Chemist 
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Research  Chemist 
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1893.  Befton-Jones,  Herbert,  c  o  W.    P.    Thompson  and       1893. 
Co.,  322,  Huh  Holborn,  London,  W.C.,  Chemist. 

1902.  Segaert,  Edw..  Colonial  Sugar  Refining   Co..  Ltd.,       1898. 

Street,    Sydney,    N.S.W.,    Australia, 
Analytical  Chemist. 
Beher,  A.,  c  o  Maas  and  Waldstein  Oo.,  Riverside       1895. 
Avenue,  Newark,  X.J..  U.S.  \  .  Ch  mist. 
L906.  Seiter,  Francis  J.,  3401,  Charltn       •  Chicago,        1899. 

111..    U.S.A.,   Chemist, 
L896.  Seldner,  Rudolph  L,  1395,  Dean  Street,  Brooklyn,        1893. 
X.Y..  U.S.A..  Instructor  in  Chemistry. 

1904.  E  Dr.  Ri  I,  Mi  -  re   J     m  I  W   Seligman,  '     1896. 

Mills  Buildings,   New  York  City.    U.S.A.;    and 
(Journals)     17.     Kensington    Palace     Gardens,        1886. 
London,  \\\.  Chen  ist. 

1905.  Sellers.    Ceo.    E.,    Rock    View,    Milnsbridge,    near 

Huddersiield.   Aniline  Colour  M  1902. 

18S-1.  Semet.  Louis.  217.  Chaussee  de  Vleurgat,  Brussels,    ' 

Alkali  Manufacturer.  1888. 

1898.  Sen   (Gupta),    Nagendra   Xath.   19,  Lower  Chitpur 

Road.  Calcutta,  India.  Physician  and  Chemist.  1905. 

1899.  Senior.  Francis  L.,  Lock 28,  Sanford.  Maine.  U.S.A., 

Mill  Chemist.  1899. 

1904.  Setzler,  Dr.  Horace  B.,  c/o  Lake  Carriers  Oil  Co.,    ' 

Coraopoli-.  Pa..  U.S  A..  Superintendent.  1900. 

1900.  Seward.    Geo.     ().,    Holcomb    Rock,     Va ..     U.S.A., 

Chemist.  1S99. 

1906.  SewelL  B.  F.  Brooke.  Ferry  Lane,  Annapolis,  Md., 

U.S.A.,  Chemical  Engineer.  1897. 

1896.  Sevier,  Clarence    A..    Technical    Institute,    Nelson 

Terrace,  Swansea.  Chemist  and  Assaver.  1904. 

1903.  Shackladv.  T.  G.,  Addiscombe  Villas.  Cliffe-at-Hoo, 

Rochester.  Technical  Chemist.  1903. 

1908.  Shah,  B    J.  Chaklasi,  via  Xadiad.  India,  Manager 

of  Condensed    Milk   Co.  1902. 

1905.  Shainwald,  R.  L..  jiui.,  667,  Madison  Avenue.  New 

York  City.    U.S.A..   Chemical   Student.  1901. 

1892.   Shanks.    Arch..    Bridgend    Mills,    Dairy,    Ayrshire, 

X.l:..  Chi  1899. 

1883.  Sharp.  James.  Shirley  Manor.  Wyke.  near  Bradford,        1890. 

Yorks..  Dyer. 
1891.   Sharps,  Graiivillc  H..  1 1  and  12.  Great  Tower  Street,        1901. 
London.  EC.  Analytical  Chemist. 

1904.  Sharpies,  G.  H..  Holly  Villas,  Sutton  Lane.  Middle-        1902. 

wich,  Cheshire,  Works  Chemist. 
190.3.  Sharpies.  Philip  P.,  22,  I  'oncord  Avenue,  Cambridge,        1902. 
Mass.,  U.S.A...  President  (Natl.  Coal  Tar  I 

1884.  Sharpies.    Stephen    P.,    26,    Broad    Street,    Boston,        1901. 

Mass..  U.S.A.,  Analytical  Chemist. 
1896.  Sharpley,    Wm.    P..     P.O.     Box     102,    Germiston,        1892. 

Transvaal.  B.  Africa.  Analytical  Chen 
I'.hxp.  Bharwood,    Win.   J.,   i    a    Uomestake    Mining    Co.,        1901. 

Ix-ad.     South     Dakota,     U.S.A.,     Metallui 

mist  1903. 

1900.  Shattuck,  A.  F.,  c  o  Solvav  Process  Co.,  Detroit,    \ 

Mich..  U.S.A.,  Chemist.    "  1898. 

1905.  Shaw.    John,    40,    India    Wharf.    Boston,    Ma 

U.S.A.,  Manufacturing  Chemist.  1890. 

O.M.    Shearer,     A.,     5,     Derby    Road,    Burtuii-on-Trent, 

Technical  Chen  1905. 

1904.  Sh.dden.     Frank,    2."..     Hareholine    Lane.     Clough        1902. 

Fold,  Manchester,  Science  Master. 

1905.  Sheldon.  John  C,   Dartmouth  Villa.  Chester  Road,         1905. 

Erdington,  near  Birmingham,  Chemist. 
1903.   Sheldon,    Dr.    X.    L..   Cordite  Factory.  Aruvankad,        1S97. 
Nilgiri   Hill.-,   India.   Works  Man 

1903.  Shenk,    F.    D.,    Box   553.    Detroit,    .Midi..    U.S.A..        1905. 

Chemist. 
O.M.    Shenston,    W.    A..    F.R.S..    Tuffleigh,    St.    Vincent       O.M. 

Rocks,  Clifton,  Bristol,  Chemical  Lecturer. 
Shenton,  Jaa.  P..  37.  Torbay  Road,  Chorlton-cum-       !!'00. 

Hardy,  near  Manchester,  Analytical  Chemist. 
1902    Shepard,  Chas.  H..  Laboratory,  Union  Don  Works,         1894. 

San  Francisco,  CaL,  U.S.A..  Chi 
1889.  Shepard,  Dr.  Chas.  U.  (communications)  P.O.  Box        1890. 

42,  Summerville,  S.(  i  Shepard 

Laboratoi  j  ■;.   S.C..    ' 

1904.  Shepherd.   A.    B  B]  tish   Oi]   and   Cake  Mills,        1889. 

Ltd.,  151.  Cleveland  Street.  Hull. 

-an.'er.    12.     Heath     Huist     Road,        1899. 
Hampstead,  N.W.,  Si  I    strument  Ma 


Shepherd.   H.   H.   B.,   Northcote,   Mount  Pleasant 

Lane,  Upper  Clapton.  X.F.,  Chemist, 
Shepherd.    Reginald    des    F..    c/o   Calico    Printers' 

Association.     56,     Mosley     Street,     Manchester, 

Printworks  Chemist 
Sherman.    ( i.    W.,   Akron,    Ohio,    U.S.A.,    General 

Manager. 
Shero,    John    E..    c  o    Pittsburg    Reduction    Co., 

Niagara  Falls,  X.V..  U.S.A.,  Chemist. 
Shields,  Dr.  John,  4.  Stanley  Gardens,   Willesden 

Green,  X.W..  Chemist, 
Shimomura,  K..  c  o  OsaKa  Sciini  Works  Co..  Kawa- 

gishicho,  Niskiku,  Osaka,  Japan,  Chemist. 
Shimose,  Masaehika.  Skimose  Powder  Works,  Taki- 

nogawa,    near    Oji,    Tokyo,    Japan,     Chemical 

Engineer. 
Shimotome,  Henyi,  Higher  Technical  School,  Asa- 

kusa,  Tokyo.  Japan,   Professor  of  Chemistry. 
Shishkoff,   Sergius  A.,  Perm,   Russia.  Glass  Manu- 

ShpffstaU,    Arthur    S.,    Woodbury,    X.J.,    U.S.A.. 

I  liemist, 
Sholes,  Chas.  E„  25,  Broad  Street.  New  York  City, 

U.S.A.,  Chemical  Agent. 
Shonk.    Albert.    Alma.    Merivale    Road,    Harrow, 

Analytical    Chemist 
Shores,"  Dr.    Jeff.    H.,    39,    Derby  Road,  Widnes, 

Chemist. 
Shorev,  Dr.  Edmund  C,  P.O  Box  360.  Honolulu, 

H.i.,  Chemist. 
Short,     Andrew,     Choppiugton,     Morpeth,     Works 

Chemist. 
Shorter,  A.  E.,  64,  Garden  Reach,  Calcutta,  India, 

Soap  and  Candle  Manufacturer. 
Shoubridge,  Sydney  Y.,  M.I.C.E.,  Gasworks,  Lower 

Sydenham,  S.E.,  Gas  Engineer. 
Shukoff,    Dr.    Alexis   A.,    Borowaja    No.    86,    St, 

Petersburg,  Russia,  Technical  Chemist. 
Shuler,    Darius   P.,  Chemist. 

Shutt.    Frank    T.,    Central    Experimental    Farm, 

Ottawa,  Canada,  Agricultural  Chemist. 
Siau,   Raymond  L.,   Springfiekl    Brewery,   Wolver- 
hampton, Research  Chemist. 
Sibley,  Samuel  E..  3.  Rutland  Road,  Dford,  Essex, 

Technical  Chemist. 
Siebold,    .Alfred,    Eglinton    Dyewood    Mills,    Alloa, 

X'.B.,  Technical  Chemist. 
Silberrad,    Dr.    Oswald,    51,    Shooter's    Hill    Road, 

Blackheath,  S.E.,  Research  Chemist. 
Silvester,  Harry,  78,  Holyhead  Road,  Handsworth, 

Birmingham,  Analytical  and  Consulting  Chemist. 
Sim.  Wilmd  A.,  c/o  Wm.  Sim  and  Son,  40,  Jane 

Street,  Leith.  N.B.,   Colour  Manufacturer. 
Simmons.    Wm.    H.,    Uakleigh,    Stoke   Newington 

Common,    X.,   Analytical  Chemist. 
Simon,  Dr.  A.,  55-56,  Bishopsgate  Street,  London, 

E.C.,  Chemical  Engineer. 
Simonds,  Dr.  F.  M.,  169,  Front  Street,  New  York 

City.  U.S.A..  Mining  Engineer  and  Assayer. 
Simons,  Albert  J.,  Flmhurst.  New  Barnet.  Engineer. 
Simonson.   Wm.,   126,  West  9(4  Street,  Cincinnati, 

Ohio,   U.S.A.,  Chemist. 
Simpson,  Edward    H..  52  Park  Street,  Jersev  (it v. 

N.J.,  U.S.A..  Chemist. 
Simpson,    E.    S.,    Geological    Survey    Laboratory, 

Museum  Street,  Perth.  West  Australia,  Assayer. 
Simpson,    Henry.    120,    Denman    Street,    Radford, 

Nottingham,  Works  Chemical  Assistant. 
Simpson,  W.  S.,  17.  Lakeside  Road,  Palmer's  Green, 

X.,  Analytical  Chemist. 
Sims,   W.    Edgar,   344,   Rochdale   Road,   Blackley, 

Manchester.  Technical  Chemist. 
Sinclair,  Dr.  W.,  60,  Stirling  Road,  Trinity,  Edin- 
burgh. Chemist. 
Sindall,   R.   W..   201,  Wellmeadow  Road,   Catford, 

S.E..    and    (Journals)    Oxford     Court,     Cannon 

Street.  E.C..  Paper  Chemist. 
Singer.    Ignatius,    Horsforth,    near    Leeds,    Manu- 
facturing Chemist. 
Singmaster,  J.  Arthur,  e/o  XTew  Jersey  Zinc  Co.  of 

Penna.,  Palmerton,  Pa.,  U.S.A.,  Chemist. 
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1886,  Skaife,  Wilfn  !  I  .  630,  Sherl ! 

Chemist. 
L894.  SkeUon    Johi     i:  .       -    ■■  Ltd  . 

St.    Vugut  .   \  ii 

L897,  Bkertohley,  \\ .  P.,  Laboratory,  II.  Billitor  Square, 

London,  E.C.,  Analytical  Chemist. 
1904.  Bkerten,  Wm.  B.,  26,  Broad  St*  CSty, 

l   S.A.,  Chemical  Accountant. 
[891,  Skilton,  C.  V    V..  Brewery  II. 
1901.  Skinner,    II — j    J.,       o  A.  D.  Little   93,  Broad 

Str. 
1904.  Skirrow,   Dr.  F.   \V..   IT.  Con  iria 

Park,  Manchi  t. 

1904.  Skowronaki,  S.,  c/o  Amer.  Smelting  \  Refining  Co., 

Berth  Amboy,  N.J  .  D.S  A  .  CI 
1891.  Sknrray,   Thoa.,   The    Brewery,    40.    Ock     SI 

Abingdon.   Berks,   Brewer. 
1904.  Slator.   Dr.    Arthur.  Tin-  Priory,   Burton-on-Ti 

Lecturer  and   Demonstrator. 

1887.  Blatter,  Geo.  \V..  241,  Carlton  Terrace,  Nab  Wood, 

Shipley,  Yorkshire,  Analytical  Chemist. 

1895.  Sloeum,  Dr.  Frank  L..  401.  South  Linden  Avenue, 

K.K..  Pittsburg,  Pa..  U.S.A..  Chemist. 

1883.  Smail,    J.    L,    Warren    Wood,     Hayes    Common, 

Beckenliam,   Kent.   Chemical  Manufacturer. 

1901.  Smale,  Dr.  F.  J.,  c/o  Wm.  Davies  Co..  Toronto, 
Canada,  Chemist. 

1906.  Small,  Frank  Bergmann.  Foyle  Villa,  Merton  Read, 
Bootle.  Liverpool,  Works  Chemist. 

1898.  Small,  Fritz  EL,  o,  o  Graton  and  Knight  Manufactur- 
ing en..  Worcester   Mass.,  I    8.A.,  I  :.emist. 

1906.  Small.  Walter  B..  30,  Heard  Street.  Mass., 

S.A.,  Student. 

1904.  Smallman.  J.  E..  c/o  Canada  Chemical  Manufac- 
turing Co..  Ltd.,  London,  Ont.,  Canada,  Chemist. 

1904.  Smart.  Bertram  J..  35.  WrotteslevRoad.  Plumstead, 

8.E.,   '  I  -  mist. 
1906.  Smart,  Leslie  A,  Old  Waterworks.  Winnipeg,  Man.. 

ada.  City   inalyat 
O.M.    Smetham,    A.,    16,    Brunswick    Street,    Liverpool. 

Analytical  Chemist. 

1884.  Smiles,  Jas.,  173,  Bruntstield  Place;  and  (Journals) 

Blandtield    Chemical    Works,    Lower   Brotighton 
Road.   Edinburgh.   Manufacturing  Chenii-4. 
IH04.   .Smith.   Albert    I"..   c   0  Mount   Hope  Fini-I.ii .. 

North  Dighton,   Mas-..    U.S.A..   Superintendent. 

1905.  Smith.   Prof.   Albert   W.,   Case  Library,   Cleveland. 

Ohio,  UJ3.A.,  Prof,  of  Chemistry.  ' 
1886.  Smith,  Alfred,  Excelsior  Chemical  Works.  Clayton. 

Manchester,  Manufacturing  Chemist. 
1898.  Smith.    All    B..    Ryecroft,    Glossop.     Derbyshire, 

Bleacher  and  Dyer's  Manager. 

1897.  Smith,   Allan,  c/o  Kellner-Partington  Paper  Pulp 

Co.,  Hallein,  bei  Salzburg  Chemist. 

1898.  Smith,  Andres  B..  P.O.  Box,  90,  Queenstown.  C.C.. 

S.  Africa,  Qiemist. 

1896.  Smith.  Andrew  T.,  o/o  Castner-Kellner  Alkali  Co.. 

Ltd.,     43,     Castle     Street,     Liverpool,     General 
Manager. 

1905.  Smith,  Arthur,  Town  End  Chemical  Works,  Bramley, 

Leeds,  Chemical  Manufacturer. 

1906.  Smith.  Arthur  D.,  91,  Avenue  C,  Bayonnc,  X.J.. 

U.S.A..  Chemist. 

1906.  Smith,  Arthur  G.,  Washington  Portland  Cement 
Co..   Baker,   Wash.,   U.S.A.,   Chief  Chemist. 

1905.  Smith,  Chas.  E..  Tanner. 

1893.  Smith,  Edgar  B.,  Prince  Regent's  Wharf.  Silver- 
town.  E..  Chemist. 

1895.  Smith.  Dr.  E.  Ellsworth,  26.  East  29th  Street, 
New  York  City,  U.S.A.,  Consulting  Physiological 
Chemist. 
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Is'.hi.  Smith.    II  Holly    \\'  am- 

our Works  Manager, 
1890.  Smith,    Harrj    I   .    La    tnd   M.S.   Railway,  Coffin- 

-      -    \..    A  i  ia  ! 

in. I    Smith,  Atiii.H     Road,     Horwioh, 

Bolton-le-Mooi       i  analytical   Chemiat. 

L900.  Smith,  II 

list. 

1902.  Smith.    By.    Geo.,   Technological   Museum.    Harris 

Street.'  Ultimo,     Sydney,     N.S.W..     Australia, 

Smith.     11.     Melville,    Anuiiiiniti.ni    Works.    Abbey 

Wood,   Kent,   Bngineei   and  Superintendent, 
L901.  Smith.   II.   Procter,  Shotton   Lane,  Shotton,  Flint- 

shire.  Metallurgical  Chemist. 
n.M.    Smith,  II    i:  Park,  Highbury,  London, 

N..    '-.  mist, 

1901.  Smitli.  H.  ButcliSe,  Edward  Ripley  and  Son,  Ltd., 

Bowl  rka,  Bradford.  Managing  Director. 

1890.  Smith.  H.  Wo  I   bn  Batt  and  Co..  Ltd.,  39, 

Old  Broad  Street,  London,   B.C,  Chemist. 

1897.  Smith.  James.  80,  Milner  Road,  Aigburth,  Liverpool, 

Analytical  Chemist. 

1905.  Smith.  Hugh   Dunford,   8  and    10,  The  Side.   New- 

!e-on-Tyne,  Analytical  Chemi-t. 

1903.  Smith.   .1  South    Bank.    Frodsham.   Cheshire, 

Metallurgist. 
1893.   Smith.  Jas.  F..  1"..  Second  Avenue.  Halifax.  Yorks, 

Analytical  Chemist. 
n.M.    Smith,  j..  Ash  Grove  House,  KadclitTe.  Manchester. 
1901.  Smith,  J.  (iuii  k-hank,  5.  The  Elms.  London  Road, 

Wembley,  Midd  hnical  Chemist. 

o.M     Smith,    Dr.  .1.    II..  -       -■   -117.   Wollishofen, 

Ziiii,  mical   Manufacturer. 

1884.  Smith.  J.  Johnstone.  Lookwood  Brewery.  Hudders- 

field.  Brewing  Chemist. 
1888.  Smith.  J.  Tertius,  Richmond  House.  Plaistow,  Essex. 

Technical  Chemist. 
O.M.   Smith,  Jno.   W..    7.   Brookfield  Street.   Roslindale, 

Boston.   M  I    -   \ -.  Analytical  Chemist. 

1890.  Smith,  J.  Wm.  Solvay  P'  Syracuse,  N.T., 

\ ..  Alkali  Works  Manager. 

1896.  Smith.   Joseph   Kent.   3-2.   Hough   Green.   Ch' 

tallurgical  Chen. 

1906.  Smith.  Robert  C,  4.'."..  Horn.    Avenue,  < uk  Park. 

111..    I  tieer. 

1898.  Smith.  R.  F.  Wood.  Laboratory.  89.  Bartholomew 

Close,  E.C.,  Consulting  Chemist. 
1890.  Smith.   Dr.    R.   Greig,   Linnean  Society's     House. 

Elizabeth  Bay,  Sydney,  X.S.W..  Bacteriologist 

and  Cher 
1890.  Smith.  R.  Watson,  P.O.  Box  So.  Knight's,  Transvaal, 
\frica,  Chemical  Works  Manager. 

1897.  Smith.  Theophilus  R.,  c  o  Brotherton  and  Co.,  Ltd.. 

Haigh    Park    Chemical    Works.    Stourton.    near 

Leeds.  Chemist. 
1896.  Smith,  Walter  EL,  141,  Cypress  Street.  Providence, 

R.I.,  USA..  Instructor  in  Chemistry. 
1903.  Smith.  Dr.  Warren  R.,  Lewis  Institute.  Chicago,  Til., 

,..  Teacher. 
O.M.    Smith.  Watson.  34.  Upper  Park  Road,  Haverstock 

Hill  N.W.,  Editor  of  Society's  Journal. 
O.M.   Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 

Manufacturer. 
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Smith.  Dr.  W.  Stanley,  Bryntirion,  Bersham,  near 

Wrexham,  Nortli  Wales,  Brewer. 
Sinithells,  Prof.  A.,  F.R.S.,  The  University,  Leeds, 

Professor  of  Chemistry. 
Smither.  F.  W.,  310J.  Union  Street,  Nashville,  Term., 

U.S.A.,  Analvtical  Chemist. 
Smithers..  F.  0",  Dashwood  House,  9,  New  Broad 

Street.  London,  E.C.,  Chemical  Agent. 
Smoot,  Albert  M..  1263.  Waverly  Place.  Elizabeth, 

N.J.,  U.S.A.,  Analvtical  Chemist. 
Smythe,   Jno.   A.,   Armstrong   College,   Newcastle- 

on-Tyne,  Demonstrator  in  Chemistry. 
Smythe,  Dr.  J.  S.,  Rantallard.  Lance  Lane,  Waver- 

tree,  Liverpool.  Analytical  Chemist. 
Snape,    Dr.    H.    Lloyd."   Balholm,    Lathom    Road, 

Southport,  Director  of  Education  for  Lancashire. 
Snowdon.  J.,  jun..  Messrs.  Snowdon,  Sons  and  Co., 

Millwall,   E..   Chemical  and  Oil  Manufacturer. 
Sodeau,  Dr.  Wm.  H.,  19,  East  Parade,  Newcastle- 

OD-Tyne,   Chemist. 
Sohlman,  Ragnar,  Bofors.  Sweden,  Manager  (A.  B. 

Bofors'  Nobelkrut). 
Sohn,  Chas.  E.,  2,  Harpm-  Street,  Bedford  Row, 

London,  W.C.,  Analyst. 
Solvay,  Armand,  25,  Rue  Prince  Albert,  Brussels, 

Gerant  de  la  Societe  Solvay  et  Cie. 
Solvay,    Ernest,    43,    Rue    des    Champs    Elysees, 

Brussels,  Alkali  Manufacturer. 
Somerset,  H.  St.  John,  jun..  Mount   Morgan   Gold 

Mining  Co.,  Mount  Morgan,  Queensland,  Austra- 
lia, Assayer. 
Sommer.  Adolf,  corner  1st  and  Binney  Streets,  East 

Cambridge,    Boston,    Mass.,     U.S.A.,    Pharma- 
ceutical Chemist. 
Sommermeier,     Edw.     E.,     1590,     Neil     Avenue, 

Columbus,   Ohio,  U.S.A.,  Chemist. 
Sonstadt,  Edw.,  Church  Fields,  Cheshunt,  Herts., 

Chemical  Technologist. 
Southall,  A.  W.,  Lower  Priory,  Birmingham,  Manu- 
facturing Chemist. 
Souther,   H.,   Hartford,    Conn.,    U.S.A.,    Chemical 

and  Metallurgical  Engineer. 
Southerden,  F.,  56,  West  Grove  Road,  St.  Leonard's, 

Exeter. 
Southern,  Thos.,  jun..  Wheathill  Chemical   WTorks, 

St.  Simon  Street,  Salford,  Manufacturing  Chemist. 
Soward,  A.   W.,  28,  Therapia    Road,  Honor  Oak, 

S.E.,  Principal  Clerk  (Legacy  Duty  Office). 
Sower bv,   Thos.   H.,   Canal    Soap  Works,   Verney 

Road,  Rotherhithe,  S.E.,  Soap  Manufacturer. 
Sowerby,  W.  M.,  c/o  United  Alkali  Co.,  Ltd.,  AU- 

husen  Works,  Gateshead-on-Tyne,  Manager. 
Spackman,  Chas.,  Rosehaugh,  Clitheroe,  Lancashire, 

Portland  Cement  Manufacturer. 
Sparke,  Archibald,  Public  Library  and  Art  Gallery, 

Bury,  Lanes.,  Chief  Librarian,  &c. 
Sparre,  Fin,  1810,  Washington  Street,  Wilmington, 

Del.,  U.S.A.,  Chemist. 
Sparrow,  J.   Marcellus,  c/o  Imperial  Varnish    and 

Colour  Co.,  Ltd.,  6-22,  Morse  Street,  Toronto, 

Canada,  Varnish  and  Colour  Manufacturer. 
Spayd,  Chas.  Hay,  5143,  Arch  Street,  Philadelphia, 

Pa.,  U.S.A.,  Analytical  Chemist. 
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facturing Chemist. 

1885.  Voss,  Hermann,  19,  Beckenham  Road,  Beckenham, 
Kent.  Manure  Works  Manager. 

1899.  Voss,  Walter  A.  Eastwood  Road,  Rayleigh,  E 
Manufacturing  Chemist. 

1899.   Vreeland.    Cornelius     D.,     Upper    Montclair,    X.J., 
U.S.A.,  Manufacturing  Chemist. 


W 

Wachtel,  Furstadtskaia 

burtr.  Russia,  Chemical  Engineer. 

1904.  Wackenreuter,     A.     G.,     134-136,     Kinzie     Street, 

Chicago,  111..  U.S.A..  Colour  Manufacturer. 

1905.  Waddell,  Montgomery,   !.  Wesl    lOlsl   SI  eet,  New 

(Journals  xi!k  Works. 

Lansdowne,  Pa.;  U.S.A..  I 
1895.  Waddington,  Th  -.  W.,  74,  Blackbu  Padi- 

ham,  Lancashire.  River  Inspector. 

1902.  Wade.    Frank.    7'.    Beach    Farm    Road,   Soul 

Analytical  Chemist. 
1890.  Wade.   "jas.     L..    28,     W  lens. 

London.  W..  Chemical  Manufa.  I 
1SS9.  Wadman,  W.  E.,  102,  Lord  Ave]         Bayonnc.  X  J.. 

U.S.A..  Manufacturing  Chemist. 
I.  Wagner,    Otto,    16,    Bromley    -  ■  E., 

Elec  troche  mist. 
1897.  Wagner,   Dr.   Tin     lore  B.,   1444.   Wilson  Avenue, 

Chicago,  111..  U.S.A.,  Chemist. 
1893.  Wagner,  W.  G.,    12,   Ni  rth  Common  Road,  Ealing, 

V\ "..  Manufacturing  Chemist. 

1906.  Wagstaffe.  E.  A..  35,  Faulkner  Street.  Man.  li. 

Analytical  Chemist. 

1903.  Wainwright,  J..   1">.   Bolton  Road,   Port   Sunlight, 

near  Birkenhead.  Soap  Works  Manager. 


ISM. 

City,  I 
1906  rth, 

1895.   Wainwright,     v. 

Man.  i 

1904    Wait,  W 

i    S.A.,  Chi 

iper 

■ 

1899.  Wakefield,  W  n 

Ltd.,    Sa'. 

1905 

N    ' 

I.    lis  .1  .   P.I  >.    Boj    162  ■  V.. 

\  .   Aniline  Dye  Manilla. Hirer. 
Is'i."..   Waldstein,    Dr.    Martin    K.    107,    M 

Ni'ii  5  i  .S.A.,  M   -  ifoi  '  u 

1887.   W  al  ■  Jd,    s.    i  row  i      .  gow, 

tiller. 

3      Walker.    11.    \    . 

N.Y.,  l  >  \  .  Chemist. 

1894.  Walker.     Dr.     Jas.,     I'm 

ProfesE  :  emistry. 

1902.  Walker.    .I.s..     [Cnowle    House.    Hirfield,    forks., 

\\  oollen  Manufacturer. 
1897.  Walker.    Jas.     W.,    Castle     Park,     Irvine.     N'.B.. 

i  bemical  Manufai  turer. 

1902.  Walker,     .Ino.      II..  Xaihati, 

E.B.S.R.,  Bi  ngal,  India.  Chemist 
1904    Walker,  John  P.,c  o B.  and  M.  Smelter, G 

Montana,  I  .s,.\  .  U  ist. 

is, t.  Walker,  s.  H..   19,  Wolsey  Street,   Radohffe,  Man- 
lan   Dyer. 

1895.  Walker.  W    Sloane,  c/o  Walker.  Ltd.,  Litherland, 

•    Liver] 1,  Tanner. 

1900.  Walker.  Dr.  U  m.  II 

Bostoi     ';  ,  ■  .  I    S.A.,  Chei    cal  I  Xpert. 
1906.  Walker,    \\  in.   J.,    10,    Victoria   terrace,    Penki 

near  Warrington,  Analytical  Chemist. 
1897.  Wallace.  Edwin  ('..  P.O.  Box   42,    i  port, 

Mass.,  U.S.A., 
1897.  Wallace.    Robt    A..    58,    Abinger    Road,    Bedford 

l'ark.  W-,  Chemical  Manufaoturer. 
1883.  Wallace.    Robert,   20,    Murrayfield   Avenue.    Edin- 

.   Distiller. 
O.M.    W.i1  ivn,  7.  Franklin  Place,  Morristown, 

X.J..    U.S.A.    Profes  lemistry. 

1900.  Wallerstein,  Leo.,  !  fork 

(  ity,  U.S.  \  .  '  nei 
1899.  Wallerstein,   Dr.  Max.   105,   East  91st  street.  Xew 

b  City,  U.S.A..  Chemist 
1905.  Walpole,  G.  Stanley,  Lister  In 

Medii  Isea     Gardens,     Ixmdon.     S.W., 

R<  jearch  I  ' 
1880.  Walsh.  F.  T..   195,  Nesmith  Street,  Lowell,  M 

U.S.A.,  Colour  Printer. 

1901.  Walsh.  Lionel  O.   P.,  ■    .<  Burt.  Boulton  and  Hay- 

wood, Ltd..  IV  's  Wharf.  SUvertown, 

17.  i  Ihemist. 

1903.  Walsh.    Peter   H..    P.O.    Box  4'  :.   Quebec, 

Canada,  Anal .  list. 

1904.  Walther.  Co., 

Ltd.,  Heworth  Shore.  Felling-oa-Tyne,    Chemist 
and  Work-  Manager. 

1902.  Walton.  In.  -   r.  r  Jonial  Sugar  Refining  Co.,  Ltd., 

Sydney,    N.S.W.,  "Australia, 
Analytical  Chemist. 

H.     P.,     (subscriptions)     13. 
ne  Buildings,  High  H   lb  irn,   London. 
W.i  .  :  and  (Journals)  Gitschinerstrasse  3,  Berlin, 
and  Patent  Agent. 

1895.   Want.  W.   Philip,  44.  Bishops  Without, 

London,   E.C,  Pharmacist  and  Editor. 

1901.  Warborton,  Frank.  5,  Bosebery  Gardens,  Muswell 
Hill.  N..  Manager. 

1904.   Wai  H..   33.   Kilburn  Priory,   West 

H  .  '■  W'..  Analytical  Chemist. 
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Warburton,  Thos.,  92,  Stanley  Grove,  Longsight, 

Manchester,  Chemist. 
L903.  Ward,  Dudley,  K..  Mariknppam  (No    20),  .Mysore 

State,  South  India.  Analvtical  j 
O.M.    Ward,  G<  Hirst,  Brooke,  and  Hirst.  Ltd., 

Millgarth  Mills.  Leeds.  Chemical  Manufacturer. 
1891.  Ward,  G.  J..  Hallam  Fields,  Ilkeston.  Notts.,  Civil 

Engineer. 

1884.  Ward.  Howard  Clias..  Yeatton,  Hordle.  Lymington, 

Hants.  Deputy  Chairman  of  Ga 
189S.  Ward,  John,  Barnstone  Blue  Lias  Lime  Co.,  Ltd., 

Bamstone,  Notts.,  Manager. 
1899.  Ward.  Win.  J.,  Bryn  Merllyu,  Bagillt,  North  Wales, 

Chemist. 

1897.  Wardle,   Sir  Thos..   54,   St.   Edward   Street.   Leek, 

Staffordshire,  Silk  Dver. 
1902.  Waring.  W.  Ge  >.,  Webb  City,  Mo.,  U.S.A.,  Metal- 
lurgical  Chemist. 

1899.  Warnes,  Arthur  R.,  c  o  Major  &  Co.,  Ltd.,  Scul- 

coates.  Hull.  i  hemist. 
1890.  Warren,  Fiske,  c  0  S.  1).  Warren  and  Co..  Cumberland 

Mills,  .Maine.    L'.S.A..  Paper  Manufacturer. 
1902.  Warren.    H.    i)..    Laboratory.    Gutta    Pereha    and 

Rubber    Manufacturing    Co.,    Ltd..    47.    Yonge 

Street.   Toronto,   Canada,   President. 
1S90.  Warren,  Jno.   La  vis.   7,    Essex  Road,   Acton,   W., 

Manufacturing  Chemist. 

1901.  Warren,  Jno.  E.,  Eagle  Chemical  Works,  Barchester 

Street.  Poplar,  E~,  Tar  Distiller. 
1906.  Warwick.  Philip  H..  E.  J.  Richardson  &  Son.  Mill- 
gate.  Newark-on-Trent,  .Maltster. 

1885.  Waterfall,  W.   B..  e/o  Avon  Manure  Co.,  Bristol ; 

and  (Journals)  Thirlmere,  Clavering  Road, 
Redland,  Bristol,  Manure  Manufacturer. 

1890.  Waterhouse,  Major-General  Jas..  Hurst  Mead,  High 

Street,  Eltham,  Kent,  Assistant  Surveyor- 
General  of  India  (retired). 

1891.  Waterhouse,    Robt.,    8,    Severn    Road.    Sheffield, 

Analytical  and  Agricultural  Chemist. 

1902.  Watkins,   E.   J.,   (communications)   10.   Montpelier 

Road  ;  (Journals)  c/o  Mellin's  Food.  Ltd., 
Stafford  Street,  Peckham,  S.E.,  Works  Chemist. 

1900.  Watkins,  Norman,  (communications)  Box  707,  and 

(Journals)  1701,  Makiki  Street,  Honolulu, 
Hawaiian  Islands,  Chemist. 

1898.  Watkins,    Willard  H.,    c/o    Schoellkopf,    Hartford 

and  Hanna  Co..  P.O.   Drawer  57,  Buffalo,  N.Y., 

U.S.A.,   Chemist. 
1894.   Watmough,  Benj.,  1.  Ryeburn.  Stanley  Road;  and 

(Journals)  c/o  Brotherton  and  Co.,  Ltd.,  Ammonia 

Works,  Wakefield,  Chemist. 
1894.   Watson,  Alex.  Forbes,  St.  James's  Gate  Brewery, 

Laboratory,  Watling  Street,  Dublin,  Chemist. 
1884.  Watson,  ('has.,  c/o  Josiah  Hardman,  Ltd.,  Aston 

Church      Road,      Birmingham,      Manufacturing 
mist. 

1894.  Watson,  Chas.  Ernest,  28,  Highfield  Road,  Stretford, 

.Manchester,  Chemical  Assistant. 

1890.  Watson,  Eric  E.,  (Journals)  The  Queensland  Smelt- 

ing Co.,  Aldershot,  Maryborough,  Queensland, 
Australia;  (subs.)c  u  s.  Watson,  Queen  Insurance 
Buildings,  Dale  Street,  Liverpool,  Chemist. 

1895.  Watson,  11.  Ard,  c/o  Tunstall  and  Co.,  Ltd.,  Leeds 

Bridge,  Leeds,  Tar  Distiller. 

1901.  Watson,    Herbert    J.,    35,    Park    Road,    Widnes, 

Chemist. 

1903.  Watson,  H.  W..  Ill,  Brudenell  Road,  Hyde  Park, 

Leeds,  Analvtical  Chemist. 
1903.  Watson,  Hugh  M.,  22.  Coleraine  Road,  Blackheath, 

S.  E.,  Paint  Manufacturer. 
1894.   Watson.  Jas.,  60,  West  Park  Terrace,  South  Shields, 

Alkali  Works  Manager. 
1905.  Watson,  James.   41,   Sheiburn  Street,   Holderness 

ad,  Hull,  Works  Chemi 
O.M.    Watson,   Jno..   i    o   City  and  Suburban   G.M.    Co., 
26,   Johannesburg,   Transvaal,   Technical 

Chemist. 

1891.  Watson,  Jno..  Langdon,  Beaconsfield  1  load,  Black- 

heath,  S.E  1  Chemist. 

O.M.   Watson,  Jno.  C,  The  Bleachery,  Saylesville,  R.I., 
U.S.A..  Manager  of  Printworks. 


1905.  Watson,    John    D.,    Tyburn,    near    Birmingham, 

Engineer. 
1904.  Watson,    Percy,   554,   Somerset   Avenue,   Taunton, 

Mass..    L'.S.A..   Chemist  and  Dyer. 
O.M.    Watt,   A.,    c/o   Macfie   and   Sons,   34,   Moorfields, 

Liverpool,  Sugar  Works  Chemist. 
1901.    Watt.  Francis  L,  10,  Northcote  Chambers,  Reihy 

Lane,  Circular  Quay,  Sydney,  N.S.W.,  Australia, 

Student. 

1906.  Watt,  H.    E..   220.   Ladywood   Road,   Edgbaston, 

Birmingham.  Chemist. 

1904.  Watt,   John.    17.    Maple    Avenue,     Toronto,    Ont., 

Canada,   Glass  Manufacturer. 
1900.  Watts,    Chas.    J.,   40,    City   Road,   London,   E.C., 

.Manufacturer. 
1893.   Watts,   Jno.    Isaac,   Fairleigh,   Hartford,   Cheshire, 

Alkali  Works  Manager. 

1903.  Wayland.  Wm.  A.,  12,  Albert  Road,  Brockley,  S.E., 

Manufacturing  Chemist. 
1906.  Webb,  Frank  H..  P.U.   Box  104,  Apponang.  R.I., 
I    S.A.,  Chemist. 

1900.  Webb,   Jno.    F.,   20,   Louvaine   Road,   St.   John's 

Hill,    Battersea,    S.W.,    Mining    and    Electrical 
Engineer. 

1901.  Webb,  Wm.  J.,  26,    Livingston   Avenue,  Yonkers, 

N.Y.,  U.S.A.,  Superintendent  of  Printing  Depart- 
ment. 

1905.  Webber,   W.   J.,   55,   Kilby   Street,   Boston,  Mass., 

U.S.A..  Manufacturing  Chemist. 

1905.  Weber,   Nicholas  M„   71,  -Mall  Street,  West  Lynn, 

Mass.,    D.S.A.,   Leather  Manufacturer. 

1884.  Webster,  C.  S.  Stanford,  Malvern  House,  Redland, 

Bristol,  Consulting  and  Analytical  Chemist. 

1901.  Webster,    Geo.    J.,    Standard   Chemical    Co.,    Ltd., 

Gooderham  Building,  Toronto,  Canada,  Secretary. 

1902.  Webster,   Jno.,   Chemical   Laboratory,   Guy's  Hos- 

pital, London,  S.E.,  Analyst. 

1904.  Wedekind,  Rud.,  Uerdingen   am  Rhein,  Germany, 

Manufacturer  of  Alizarin  and  Bichromates. 

1897.  Wedge,  Utley.  Pennsylvania  Salt  Manufacturing  Co., 

Philadelphia,  Pa.,  U.S.A..  Chemist. 

1902.  Weed,  Hy.  T.,  408,  Third  Street,  Brooklyn,  N.Y., 
U.S.A..  Teacher  of  Chemistry. 

1893.  Weeks,  H.  B.,  2,  Infield  Park"  Road,  Barrow-in- 
Furness,  Analvtical  Chemist. 

1895.  Weems,  Dr.  J.  B.,  Aspen  Hall,  Crewe,  Va.,  U.S.A., 
Agricultural  Chemist. 

1898.  Weeple,  Lawrence,  Pinchin's  Wharf,  Stratford,  E., 

Colour  Works  Chemist. 
1904.  Weightman.    Aubrey    H.,    1915,    Walnut     Street, 
Philadelphia,  Pa.,  U.S.A..  Chemical  Manufacturer. 

1904.  Weil,  Jacob  A.,  c/o  The  Power  Gas  Corporation, 

Ltd..    39,    Victoria    Street,    Westminster,    S.W., 
Chemist. 
1902.   Weiskopf,  Erich,  Dynamite  Factory,  Modderfontein, 
Transvaal,  South  Africa,  Chemist. 

1902.  Weiss.  Georg  H.,  Chemische  Fabrik.  Hudemiihlen, 

Hanover,  Germany,  Chemical  Manufacturer. 

1906.  Weiss,   Philip,  jun.,   Wharton  Furnaces,   Wharton, 

N.J.,  U.S.A..   Chemist. 

1905.  Weissmuller,  Ernest  C,  8,  Stanley  Villas,  Runcorn, 

Cheshire,  Research  Chemist. 

1893.  Welch,  J.   Cuthbert,   Alaska  Copper  Co.,  Copper- 

mount,  Alaska.  U.S.A.,  General  Superintendent. 

1899.  Weldon,    Leonard    E.,  Dyer. 

1903.  Wellcome,  Henry  S.,  Snow  Hill  Buildings,  London, 

E.G.,  Manufacturing  Chemist. 
18S1.  Wells,  Jas.  Gray,  c/o  Groves  &  Whitnall,  Ltd.,  Sal- 
ford,  Manchester,  Brewing  Chemist. 

1894.  Wells,  Pierson  L.,  86,  Joralemon  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Patent  Lawyer  and  Engineer. 

1885.  Welsh,  Jas.,  Horrocks  Lane  Dyeworks,  Red  Bank, 

Manchester,  Printworks  Manager. 
1890.  Welsh,  Thos.  L.,  3,  Prince's   Gardens,   Dowanhill, 

Glasgow.  Analytical  Chemist. 
1 1.  \I.    Welsh,  W.,  Holt  Town,  Manchester. 
1905.  Welt,  Dr.  Ida,  18,  West  S3rd  Street,  New  York  City, 

U.S.A.,  Chemist. 
1897.  Wense,  Dr.  W.,  c/o  Herrn  H.  Schultz,  Graalstrasse, 

Liineberg,  Germany,  Manager. 
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IMA  Weeaner,  I  >r.  John   L,  10 

III..  V.S  \  .     onsulti  ig  i 11 »t. 

I^M.   Ui-mI.  i  'arl,  (communii  ation*    I 
rienrath  i     Weasel,    Bernbui 
Deutsche    Solvaj  Wi 
Anhalt,  Germany,   Alkali  Mam 

1889.  Wesson,  D.,  i       Southern  Cotton  <  i 

su..  i.  N,  n  ■>,  ork  <  Sty,  O.S.A.,  . 
ami  Cotton-1  •  > I  Expert. 

1903.  West,    Leonard,    10,  Trowels   Lane,    Derby,   Manu- 

facturing Chemist. 
I'.nni.   West-  nfelder,  B.  I)..  924,  Clinton  Stn  uaU, 

Ohio,   D.S.A.,  Chemist. 
Westmoreland,    J,     W  .     12,     \ 

Hunalet,  Leeds,  Metallurgical  Chemist. 
1898    u.  -i. hi.  David  B  .  Choi 

1894.  Weston,  Ftobl    8  .  M 

I  F.8.  V.  Chemist  and  Baetertolof 

1904.  Weston,  Thos.  W.,c  o  Jos.  Wat  is,  White- 

hall Soap  Work-.  I.  oJcal  Engta 

1885.  Weston,    Win..    17.    -  I's    Road, 

Analytical  ('In 

1902.  Wethared,    Wm.    P.,    Redcourt.    Camatio    Road, 

Mossley  Hill,  Liverpool,  Managi 

1890.  Wetter,  Jaspei  -  Strand,  London, 

W.C.,  Patent  Agent 
o.M.    Whalley,   I..   J.   de,    148, 

Bugar  Chemist 

1904.  Whatmough,    Dr.    Wm.    II.    Woodksigh,    (  headle, 

Cheshire,  t  Ihi  mist 

1895.  Wheeler,  Edw.  J.,  7'.'.  Cha]  Albany,  N  V.. 

I'.s.A..  Analytical  Chemist. 

1903.  Wheeler,  Ernest  335,  Park  Road,  Oldham,  Lanca- 

sliire,  Metallui  i  list 

[renton,  Mich.,  I    -  mist 

1895.  Wheelwright,    Dr.    K.    W..   Greenholme,    Westfield 
Road.  Acock's  Green,  near  Birmingham. 

1905.  Whetton,  John,  23,  Chui      -  nada, 

Manager  ol  Canadian   Branch  of  Read  Hnllidav 

&  S<  ns,   Ltd. 
O.M.    Whirten.  Thos.  J.,  Cerris  House,  West  Hill,  I'm 

S.W.,  Manufacturing  Chemist 
O.M.    WhirTcn.  W.  G-,  Lombard  Road,  Kattersea,  London, 

S.U.,  Manufacturing  Chemi>t. 
1902.  Whipple  G.  C,  St   Panl  Building,  220, Broadway, 

N,w  Yo,k  City,  D.S.A.,  Chemist. 
1893.  Whitaker.    AIL,    Newlaithea    Grange,     Horeforth, 

Leeds,  Dyer. 
1899.  Whitaker.    Milton    C,   e/o    Welsbach    Light    Co. 

Gloucester  City,  X.J..  D.S.A.,  Chemist. 
1895.  Whitaker,  Thos.,  X'ewlay  Hall,  near  Leeds.  Dyer. 
O.M.    Whitaker,     Thorpe,     (Journals)     Bradford     Dyers' 

Association,    Ltd.,    and    35.    Pemberton    Drive, 

Bradford,  York-.  Dyer's  Chem 
1898.   White.  Alt'.  H..  1017,  Hill  Street,  Ann  Arbor,  Mich., 

U.S.A..  Instrui  tor  in  Chemical  Technology. 
1893.   White.  Arthur  F.,  30,  Cornwall  Terrace.  Manning- 

ham,  Bradford.  York.-..  Manufacture  _ 
1901.  White.  H.  Graham,  24,  Bidston  Road,  0.x  ton,  Bir- 
kenhead, Works  Chemist. 
1889.  White.  Henry,  240.  Western  Road,  Crookes,  Shef- 
field, Manufacturing  Chemist. 
1887.  White.  J.  (ami, bell.    "See  Ove.toun,  Lord. 
1898.   White.  JnO.,  County  Offices.  St  Mary's  Gate,  Derby, 

Public  Analyst  to  County  of  Derby. 
O.M.    White.  Paul  T."  Horton  Field  House,  West  Drayton. 

Chemical   Manufacturer. 
1905.  White.   William.  Beloeil  Station.   Pn  bee. 

Chemist. 
1S!U.  White.  W.  Gilchrist,  13.T  Bury, 

Lanes.,  Caiic  i  Printer  -  I  bei 
KW5.  Whitehead,    Walter.    3£     S  Ivenne,    Medrord, 

Ma--,  l    8.A.,  Manufacturer  of  Textile  Chei 
19031  Wbitehonse,    P.   L.,   c/o  W.    H.    Keys.    Hall   End 

w  ,  •  Stai  Oil 

Chemist. 
1885.  Whitelev.  R.  Lloyd.  5,  Bagnall  Street.  West  Brom- 

wich.  Staffordshire.  Chemical  Lecturer. 
1905.   Whiteside  Harold,  I    0  W,  H.  Holmes  A:  s,  n-.  Port- 
land Road.  Newi  astle-on-Tyne,  Colour  Maker. 
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Ohio,  U.S.A.,  Manilla 

II.  London, 
si.    Mans    at    l  ■ 
Ltd.). 

A..  595,  !'.  .-.ill  Avenue,  Brook 
lyn.  N.Y.,   I    s.  \      D 

Eric  K..4,  Palatine  Road,  Withington,  Man- 
chester, I  .;.  reliant. 
\\  iener,  William,  i  ,  wark.  .Y.I., 
I 
.  W.  W.,  \'. 
Birmingham,  Nickel  Refiner. 
worth,    Edwin,             i 
-ki.  \  a..  I  S.A.,  Mai 

worth.  Hi  i  \.«     Vtk 

<  Sty,    I'S    \  .    Manilla,  turn. 

Wight  man.  C,  I.  Fenohuroh  Avenue,  Londoi 

Chemical  Mer,  1 
Wil.l.  Ronald  C,   I  I  Kltham.  Kent.. 

Analytical  Chemist 
Wilder.   F.    1...   Mi  Villa   Xo\a  dc  Lima, 
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